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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHs
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K PE3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (henepaibHO paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TIpPaMOTHOCTH OOYYAarOUIMXCSI M OPTraHU3ALMI0 H3Y4YCHHS
Gu3MKN Ha JAEATEeIbHOCTHOM OcHOBEe. B mporpamme mo (u3uKe y4HUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4EHHs, a TAaKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHMUs.

[TporpamMMma 1o (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHOro MaTepuana
1o rojgam oOyueHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO NOCIEA0BATEIbHOCTh
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IMPEIMETHOTO COAEpKaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[TporpaMmma mo ¢usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKON
NOMOIUIM YUYUTENIO B CO3/IaHUU paboyell mporpaMmbl 0 y4ueOHOMY MPEIMETY.

®du3zurka ABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
MIPEIMETOB, MOCKOJBKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE MTPOLIECCOB U ABJICHUM,
M3y4yaeMbIX XUMHEHN, OUoIoTuen, acTpoHoMueH U puznueckoit reorpadueit, BHOCUT
BKJIaJ| B €CTECTBEHHOHAayUYHYI0 KapTUHY MHpa, IPEIOCTaBIsieT Haubosee sICHbIe
oOpasibl MPUMEHEHHsI HAYYHOrO0 METOJa MO3HAHUS, TO €CTh CIOoc0o0a MOTyYeHHUS
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Opnna U3 THaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOUT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHOW TPAMOTHOCTH H
MHTepeca K HayKe y 00y4yarouuxcs.

N3yyenne ¢usukum Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CIEIYIOUUMU KOMIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTH:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMS;

e HHTEPIPETHPOBATH  JIAHHBIE WM  MCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTesIbCTBA JIJISl OJIyYeHHS BBIBOJIOB.

[lenn wusyueHus ¢GU3MKA HaA YpPOBHE OCHOBHOTO 0OIIEro o0O0pa3oBaHUs
ompenenensl B Konuenmuun npenogaBanust yueOHoOro mnpeamera «®Pusuka» B
oOpazoBarenpHbIX opraHuzauusix Poccuiickoit denepauuu, peanu3yromux
OCHOBHbIE  00I11€00pa3oBaTeNIbHbIE MPOTPAMMBI, YTBEPKIEHHON pElIeHHEM



Komnerun MunucrepctBa npocsemienust Poccuiickoit deneparuu (IpoTOKo OT 3
nexadpst 2019 r. Ne [1K4BH).
Heau uzyyenust pu3suKu:

npuoOpEeTeHNE HWHTEpeca W CTPEMIICHHS OOydJaromuxcsi K HaydHOMY
W3YYCHUIO TPUPOJIBI, Pa3BUTHE WX HHTCIUICKTyaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJ/i€ MO3HaHUA U (HOPMHUPOBAHUE
UCCIIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
¢dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yJIbTaTa U3yUCHHsI OCHOB
CTPOEHUS MaTepuH U PyHIaAMEHTAIBHBIX 3aKOHOB (DM3HKU;
dbopMupoBaHUE TPEACTABICHUN O Poiu (U3UKU JUISI Pa3BUTHS JAPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH;

pa3BUTHE  MPEIACTaBICHUH O  BO3MOXKHBIX  chepax  Oyamyuier
npoeCCUOHATIBHON JIeSITEILHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJATOTOBKA K
JanbHEeeMy 00y4eHHUI0 B 5TOM HaIPaBJICHHUH.

JlocTrKeHHre 3TUX IIeJIed MporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
oO1rero o0pa3oBaHusi 00ECIEYMBACTCS PEIICHUEM CIIECAYIONINX 3a1aY:

NpUOOpPETeHUE 3HAHWK O JWCKPETHOM CTPOSHWW  BEIIECTBa, O
MEXaHUYECKUX, TEIJIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

NpUOOpPETEeHNE YMEHUN ONMUCHIBATH U OOBICHATH (DU3UUECKHUE SBICHUS C
WCITOJIb30BAaHUEM TTOTYICHHBIX 3HAHHH;

OCBOCHHME METOJIOB PEIICHHUS TNPOCTEUITUX PacUYETHBIX 3amad ¢
UCTIOJIb30BaHUEM bu3nIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKOOPHUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOII0AaTh IPUPOHBIC SBICHUS U BBHITIOJHSATH OTIBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCJICAOBAHUSA C
WCITOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHpOpMaIel (PU3NIECKOTO COACpKaHUA,
BKJTFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JTOCTHKEHUSX (PU3UKH, aHATIU3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podecCHOHATBLHON IeSITEIbHOCTH, CBI3aHHBIMU
C (U3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UIECKOM HAYKH.

Ha wusydenne ¢usuku (0a30Bblii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus orBoauTcs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeJlel0), B 8
KJ1acce — 68 yacoB (2 4aca B Hezenmo), B 9 kinacce — 102 gaca (3 yaca B HeJeto).

[Ipennaraemslii B mporpamMmMe no (pu3HuKe nepeyeHs JabopaTopHbIX paboT U
OIBITOB HOCUT PEKOMEHIATENIbHBINA XapaKTep, YUUTEINb JeJIaeT BRIOOP MPOBEACHUS



7a00paTOpHBIX PabOT M OMNBITOB C YYETOM HWHIMBUIYAIBbHBIX OCOOCHHOCTEN
oOy4JaronmMxcs, Crucka HKCIEPUMEHTAIbHBIX 3a/laHUi, MPEeJIaraeMbIX B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO 3K3aMeHa 1o (pusuke.



COJEP)KXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAIOIIEro Mupa.

®usuka — Hayka O mnpupone. fABneHus npupoipl. PU3HYECKHUE SBICHU:
MEXAHUYECKHUE, TEIIOBBIE, IIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuyuHbL. 3Mepenune Qu3nueckux BenuuynH. DuU3NYECKUE
npubopsl. [lorpentHocts u3mMepenuit. MexxayHapoaHasi cucTemMa e1MHHII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKH H3Y4YaloT TMPUPOY.
EcTecTBeHHOHAy4YHBIM METOJA TMO3HAHUS: HAOIIOJEHUE, IMOCTAaHOBKAa HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIMOTE3, DKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHNE
HaOmogaemoro siieHus. Onucanue GU3NIECKUX SIBJICHUN C TTIOMOIIBIO MOJIETIEH.

Jlemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, DJJIEKTPUYECKUE, MArHUTHBIC, CBETOBbIC

SBJICHUS.
2. ®duznueckue nmpuOOPHI U MPOLEAYypa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U
U (QPOBBIM PUOOPOM.
Jlabopamopuvie pabomul u onvimaol.
1. OmnpenesieHHE EHBI IeJICHUS IKaIbl K3MEPUTEIILHOTO Mpubdopa.
2. M3mepeHue pacCTOSTHUN.
3. H3mepenue o0bEéMa KUAKOCTH U TBEPJOTO TEa.
4. OnpezneneHue pa3MepoB MaJbIX TeEl.
5. M3MepeHue temrieparypbl IIpA MOMOIIM KUJIKOCTHOIO TEPMOMETpa U
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBenenue uccienoBaHus MO MNPOBEPKE TUIIOTE3bl: JAIBHOCTH MOJETA
IIapuKa, MyMmEeHHOTO TOPU30HTAILHO, TeM OOoJIbIlie, YeM OO0JbIlle BHICOTA
IyCKa.

Paznen 2. IlepBoHayajibHbIe CBEIE€HUS 0 CTPOEHUM BelllecTBa.

Ctpoenue BemiecTBa: aTOMbl M MOJICKYJbI, HX pa3Mepbl. OmbIThI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JBrxkenne yacTtul BemiecTBa. CBSi3b CKOPOCTH JBUKEHHUSI YACTHUI[ C
TeMriepatypoil. bpoyHoBckoe aBuxenue, nuddys3us. BzaumoneicTBue uacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHHSI BELIECTBA: CTPOEHUE Ta30B, KUAKOCTEH M TBEPIBIX
(KpUCTaITMYECKUX) Tell. B3auMOCBsA3b MeXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.



2. HaGmonenue nuddyzum.
3. HaOmionenue  siBneHuid,  OOBSACHAIOMIMXCS  MPUTSIKEHUEM WM
OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OneHka JuUaMeTpa aroMa METOJOM psoB  (C  HUCIOJIb30BaHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOJIOCHHUIO TETIOBOT'O PACIIMPEHHUS Fa30B.

3. OnbIThI 10 OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO IPUTSKECHHUSL.

Pa3nea 3. JIBuskeHHe U B3aUMOJAEHCTBHE TeJl.

Mexannueckoe nBWKEHUE. PaBHOMEpPHOE MW HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpeliHsAsl CKOPOCTh MPH HEPAaBHOMEPHOM JBUKEHUH. Pacuér mytu u
BPEMEHU JIBUKEHHUSI.

SlBnenue wHepnuu. 3aKOH WHEpUUHM. B3anmoaeicTBue Ten Kak MNpUYMHA
W3MEHEHUSI CKOPOCTH JBWKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
o0BbEMa BelleCTBa.

Cuila Kak XapakTepucTUKa B3auMojeicTBUs Tenl. Cuila ynpyrocTd W 3aKOH
I'yka. 3MepeHue CUiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TIATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Crioxenune
CUJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTByromas cuil. Cuiia TpeHUsl.
TpeHune CKOJIbXKEHUS U TPEHUE MOKOs. TpeHUe B MPUPOJIE U TEXHUKE.

Hemoncmpauuu.

HaOmronenre MexaHu4ecKoro IBUKEHHUS Tea.
N3Mepenne CKkOpoCTH MPSAMOJIMHEUHOTO JBUKEHUS.
HabGnronenue siBjeHUST MHEPIIHH.

1

2

3

4. HabmroneHue n3MeHeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TETI.

5. CpaBHEHHE Macc M0 B3aUMOJACHCTBUIO TEI.

6. Cno)xeHue cuJjl, HalpaBJIEHHBIX 110 OJHON MPSMOM.

Jlabopamopuvie pabomul u onvimaol.

1. OmnpezneneHne CKOPOCTH PaBHOMEPHOI'O JIBHXKEHHMS (IIApHKa B KUIKOCTH,
MOJIEJIH JIEKTPUUECKOTO aBTOMOOUIIS M TaK Jiajee).

2. OmpeneneHrie CpeHEN CKOPOCTH CKOJBXKEHHS OpycKa WM ILIapuKa o
HAaKJIOHHOM IJIOCKOCTH.
OnpeneneHue MWIOTHOCTH TBEPIOTO TENA.

4. OmbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsbKeHus (aedopmarivn)
IIPYKUHBI OT IPWIOKEHHOW CHJIBI.

5. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CWJIBI TPEHUS CKOJIBKEHHUS OT

BC€Ca TCJIa N XapaKTCpa COIIpUKaACAIOIINXCS HOBerHOCTCﬁ.



Paznen 4. JlaBjienne TBEPABIX TeJ, dKMAKOCTEN U ra30B.

JaBnenue. CriocoObl yMEHBIIIEHUSI U YBEJIUUYCHUS J1aBlieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUSI raza oT o0bEma, Temneparyphl. llepenaua naBieHus
TBEPABIMU TEJIAMU, KUJKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalllUHbl. 3aBUCUMOCTH JABJICHHS >KUJIKOCTH OT TIyOWHBI. ['mapocratnueckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

AtMocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
BO3MyIIHOW 000y0ukn 3emiu. OmbiT Toppudemmu. M3meperue atMochepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC(EpPHOT0 AaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHuss aTMOC(EPHOTO TABJICHHUS.

JelicTBue XKUAKOCTU U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuina. 3akoH Apxumena. [InaBanue ten. BozayxoraBanue.

Hemoncmpauuu.
3aBUCHUMOCTbD JABJICHUSA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS )KUJIKOCTHIO U TA30M.
CooOmaroruecs CoCy/bl.
['mapaBauyueckuu mpecc.
[IposiBrieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.
3aBUCUMOCTH BBITAIKUBAIOIIEH CUJTBI OT 00BEMA MOTPYKEHHOM YacTu Tema
Y TJIOTHOCTH KUJIKOCTH.
PaBeHCTBO BBITAIKUBAIOLIEN CUIIBI BECY BBITCCHEHHOW JKUIKOCTH.
8. YcIIOBHE IIaBaHUSA TEJI: IUIABAHUE WM MOTPYKEHHUE TEJ B 3aBUCUMOCTH OT
COOTHONIEHHUSI TUIOTHOCTEU TEJIa U )KUIKOCTH.
Jlabopamopuvie pabomul u onvimel.
1. HccnepgoBanue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMa MOTPYKEHHOM B
KUJKOCTh YaCTH TeJa.
2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CUJIbI, JCHUCTBYIONIEH Ha  TeEJo,
IIOIPYKEHHOE B JKUIKOCTbD.
3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacCChl TeJa.
4. OnpITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIICH  CHUJIBI,
JEUCTBYIOLIEH Ha TEJO B KUAKOCTH, OT 00bEMA NOTPYKEHHOHN B )KUIKOCTh
YaCTH TeJla U OT IJIOTHOCTH KUJIKOCTH.
5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEIEIIEHUE €€ IPYy30HOABEMHOCTH.

Paznen 5. Pabora u MOIIIHOCTH. JHEPIrUs.

Mexanuueckast pabota. MOIITHOCTS.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio
paBHOBecus pbryara. [[pumeHeHune mpaBusiia paBHOBECHsI phiuara K 0JI0Ky. «30J10TOe
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npaBuio» Mexanuku. KIIJ[ mpocteix Mexanu3moB. [IpocThie MeXaHU3MBI B OBITY U
TEXHUKE.

Mexannueckass dHeprus. KuHeTmyeckas W TNOTEHUHAIbHAS DHEPTHS.
[IpeBpalieHre 0JTHOTO BU/Ia MEXAHUYECKOW 3HEPTUH B IPYroil. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue pabOThI CUIIBI TPEHUS IPU PABHOMEPHOM JIBHKEHUU TeJa I10

TOPU30HTAJIBHON TOBEPXHOCTH.
2. HccnenoBanue ycioBUM paBHOBECHS pblyara.
3. H3amepenue KIIJl HakTOHHOI MIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAaHEHUS MEXAHUYECKOM YHEPTUH.
8 KVIACC

Pa3zgea 6. TeruioBble sABJICHUS.

OCHOBHBIEC TIOJOXEHUSI MOJICKYISIPHO-KUHETUYECKONM TEOPUU CTPOECHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. ONbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHOKUHETUYECKOU TEOPUH.

Monenu TBEPAOTrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKCHUW MOJEKYJISIPHO-KUHETUYECKOW TEOPUHU.
CmaurBaHuE U KaNWUISIPHBIE SIBJIEHUA. TENI0BOE PACIIUPEHUE U CIKATHE.

Temneparypa. CBsi3b TemIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yactull. Buyrpennss osHeprus. CnocoObl H3MEHEHHS BHYTpPEHHEH OJHEpPruu:
TeIIonepeaaya u CoBepiieHue padoTsl. Buibl Terionepeaun: TemionpoBOAHOCTD,
KOHBEKIINS, U3ITyYEHHE.

KonudecTBo TemioTsl. YenbHas TEIUIOEMKOCTh BEIIECTBA. TeruiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBmenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BELIECTB. YJEJIbHAS TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konHjaeHcaiusa. Mcmapenue. Kumnenue. YjaenbHas TerioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIEpPATyphl KHUIIEHHUA OT aTMOC(HEpHOro
JTaBJICHHSI.

BrnaxHocTts BO31yXa.

DHeprus TOIUIMBA. Y IeJIbHAs TEIJIOTa CrOPAHUS.

[Ipunuuner pabotsl TeraoBbix aBurarenei KIIJ[ TemoBoro asuraresns.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEbI.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.
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Ha6monenne nuddysun.

HabmroieHue siBleHU CMaYMBaHMSI U KaMJUIAPHBIX SBJICHHIA.
HabmroieHue TermmoBoro pacumpeHust Ted.

V3meHeHnue naBieHUS Ta3a MPU U3MEHEHHH 00BhEMa M HArPEBAHWH WIIA
OXJIXKICHUU.

[TpaBuiia u3MepeHus TEMITEPaTypHhI.

Buner Teronepenadm.

OxJaxieHue Ipu COBEPIICHUHN PaOOTHI.

HarpeBanue npu coBepIieHNH padOThl BHEITHUMHU CHJIAMHU.

. CpaBHEHHE TETIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habmonenue kuneHus.

. Habmoienue nocTostHCTBa TeMIEpaTyphl PU TUIaBJICHUH.
13.

Moenu TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJIIPHOTO TTPUTSHKCHHUS.
OMnbIThI O BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OnpIThl 1O HAOIIOJIEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBiIeHUs BO3AyXa B OaIOHE IINPULA.

OnbITEI, AEMOHCTPUPYIONIME 3aBUCUMOCTH [aBJIEHUS BO3JyXa OT €ro
00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka runoTe3bl JUHEUHOM 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOUN TPyOKE OT TeMIEPaTyphl.

HaOnronenne wW3MeHEHHs BHYTPEHHEH DSHEpPruu Tejla B pe3yJibTare
TEeIJIoNnepeay U padOThl BHEITHUX CUJI.

HccnenoBanre sBICHHS TEIUIOOOMEHAa TPH CMEIIUBAHUHM XOJIOAHOW U
ropsiueu BOJIBI.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, TOJYYEHHOTO  BOJOW  IpHU
TEMJI000MEHE C HATPEThIM METALTUICCKUM ITUITUHAPOM.

OmnpeneneHue yaelnbHON TEIIOEMKOCTH BEIIECTBRA.

HccnenoBanne mponecca UCIapeHusl.

Ornpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaenbHOM TETUIOTHI TJIaBJIEHUS JIb/IA.

Pazgen 7. JaekTpudeckue 1 MarHUTHbIE SIBJICHUS.

Onextpuzauus Tena. J[Ba poaa 3JIEKTpUYECKHMX 3apsioB. B3aumonelicTBue
3apsDKeHHbIX  Ted. 3akoH KynoHa (3aBHCHMMOCTh CHJIBI  B3aUMOJIEHWCTBHUSA
3apsKEHHBIX TEJ OT BEJIMYMHBI 3apS0B U PACCTOSTHUS MEKY TEIaMH).

Onexrtpuyeckoe none. Hanpsok€HHOCTE anexkTpudeckoro mnoss. [IpuHnmn
CYIEPIIO3ULIUN 3IEKTPUUECKUX MOJIEH (Ha KAUECTBEHHOM YPOBHE).



Hocutenu sneKTpuyecKux 3apsjoB. DJIEMEHTAPHBIA SJICKTPUUECKUMN 3apsil.
Ctpoenne aroma. IIpOBONHMKM W  JMDJICKTPUKUA. 3aKOH  COXPaHCHUS
AIEKTPUYECKOTO 3apsa.

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHUS DJIEKTPUUECKOIO TOKA.
N cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKUIN TOK B JKHJIKOCTSIX M ra3ax.

Onektpuueckas  menb. Cuna  ToKa.  DJIEKTPUUECKOE  HAMNpsKEHHUE.
ConpoTuBiieHHE MPOBOJIHUKA. ¥YJEIbHOE CONMPOTHUBJIEHUE BemiecTBa. 3akoH Oma
I ydacTka nenu. [locnegoBarenbHoe U MapauieIbHOE COETMHEHHUE POBOIHUKOB.

Pabota ® MOIIHOCTH 3JIeKTpUYecKoro Toka. 3akoH Jxoyns—JleHua.
DneKTpuYecKre ey U MOTPEOUTENH IICKTPUIECKo sHepruu B ObITy. KopoTkoe
3aMBbIKaHHE.

[TocTosiHHBIE MarHUTHL. B3anMoieiicTBHE TOCTOSTHHBIX MarHUTOB. MarHUTHOE
noje. MarauTtHoe moJsie 3eMJIM M €ro 3HadyeHue s Ku3Hh Ha 3emuie. OnbIT
Opcrena. MarHuTHOE MOJIE€ NEKTPUUYECKOro ToKa. [IpuMeHeHne 3J1IeKTpOMarauToB
B TEXHUKE. J[€iICTBHE MAarHUTHOTO MOJIsI HA TPOBOJIHUK C TOKOM. DJIEKTPOABUTATEIb
MOCTOSIHHOTO  TOKa. VICHoOJIb30BaHHWE  3JIEKTPOJBHUIATENIE B  TEXHHUYECKUX
YCTPOMCTBAX M Ha TPAHCIIOPTE.

OnbiTel @apajnes. SABneHne 3yeKTpoMaraHuTHON MHAyKuU. [IpaBuno Jlenna.
DneKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIINY Ha BO3OOHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

DJeKTpU3aLus Tell.
JIBa pozia 3JIEKTPUUECKUX 3apsS0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE JIEKTPOCKOIA.
DNeKTpocTaTUieCcKast HHAYKIHUS.
3aKOH COXPAHEHUSI JICKTPUUECKUX 3aPsJIOB.
[IpoBOAHUKH U TUDJICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
M cTouyHMKHM TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUMN TOK B KHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3MepeHune cuiibl Toka aMIepMETPOM.
. I3MepeHune 31eKTpUueCcKOTro HAMPSKEHUS! BOJIbTMETPOM.
. Peocrar 1 MmarasuH COpOTHUBIICHUM.
. BzauMoieiicTBrE€ TOCTOSIHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXXHOCTH Pa3/ICJICHUS TTOJI0COB MAarHUTA.
. MonenupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MarHUTOB.
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18.
19.
20.
21.
22.
23.
24.

25.

OnbIT IpcTena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JleficTBME MarHUTHOTO TOJIsI HAa MMPOBOIHUK C TOKOM.

DNEKTPOJIBUTATEIIb MOCTOSHHOTO TOKA.

HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHOW UHAYKIIUU.

OnbiTel Dapajes.

3aBUCMMOCTh HAIlpaBJICHUS HWHAYKIMOHHOTO TOKAa OT YCIOBUH €ro
BO3HHKHOBEHHS.

DNeKTpOoreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbiTel 1O HAOMIOACHUIO JJIEKTPU3ALMU TeJl HHAYKIUEH U mpu
CONPUKOCHOBEHHH.

HccnmenoBanre JEUMCTBUS  DJIEKTPUYECKOIO IIOJSI HA NPOBOAHUKH U
JUAJIEKTPUKH.

C6opka u poBepka padOoThI JEKTPUUECKOH LIETTH OCTOSSHHOTO TOKA.
M3mepeHne U peryaupoBaHue CHIIbI TOKA.

M3mepeHne u peryiampoBaHue HAIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO 4Y€pe3 pE3UcCTop, OT
COMPOTHUBJIEHUS PE3UCTOPA U HAIIPSKEHUSI HA PE3UCTOPE.

OneITsl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh AIEKTPUYECKOTO
CONPOTHUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJH IONEPEYHOIO
CEUEHHMS U MaTepuara.

[IpoBepka mpaBuiia CIOXKEHHUS HANPSHKEHUH MpPU MOCIEAOBATEIIbHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia I CWIbI TOKAa IPU NApaJUIEIbHOM COEIUHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIHOCTH  3JEKTPUYECKOTO TOKa, BBIACISIEMONW Ha
pe3ucTope.

HccnenoBanre 3aBUCHUMOCTH CHJIbI TOKA, WIYIIETO 4Y€pe3 JIAMIIOYKY, OT
HaNpsHKECHHS HA HEW.

Onpenenenue KII/] narpeBarens.

HccnenoBanrie MarHuTHOTO B3aMMOJICUCTBUS TIOCTOSIHHBIX MAarHUTOB.
W3ydyeHne MarHuTHOTO MOJIsI MOCTOSIHHBIX MarHUTOB MPU UX 00BbETUHEHUU
Y Pa3ACIICHUN.

HccnenoBanue 1eHCTBUS 3JIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.
OneIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTb CHJIBI  B3aUMOJCUCTBUSA
KaTyLIK{ C TOKOM ¥ MarHuTa OT CWJIbI TOKA U HAIIPABJICHUS TOKA B KaTYLIKE.
N3yyeHue neicTBUS MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.



19. KoHcTpyrpoBaHue U n3ydeHue padoThl JJIEKTPOIBUTATES.

20. smepenue KII/] anekTpoaBUraTeibHON YCTAaHOBKH.

21. OnBITBI IO UCCIECAOBAHUIO SIBJICHUSA JIIEKTPOMArHUTHOM WHIYKIUU:
WCCIICIOBAHUE W3MCHEHWW 3HAYEHHS W HANpPABJICHHUS HWHAYKIHMOHHOTO
TOKA.

9 KIIACC

Pasznen 8. Mexanuyeckue siBJ1eHUsI.

Mexanudeckoe aBMKeHHE. MarepuanpHas Touka. (Cucrema OTCYETa.
OTHOCHUTENIBHOCTh MEXAHMYECKOr0 JABWKEHUSA. PaBHOMEpPHOE MNPSAMOJIUMHEHHOE
nBrkeHne. HepaBHoMepHOe npsMoiauHeEHOe nBMkeHUE. CpeaHsas U MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOE mpsiMOJiMHENHOEe JBUKeHue. (CBOOOIHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE ABMKEHHE MO OKpYKHOCTH. Ilepumon m yactora oOpalleHus.
JInnerHasa u yriioBasi CKOpocTH. LIeHTpoCcTpeMHUTEIBHOE YCKOPEHHUE.

[lepBsiii 3ak0H HptoTona. Bropoii 3akoH Hetotona. Tpetnit 3akon HerotoHna.
[IpyHIMN CyNIeprIO3UIUK CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuina TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUs IOKOs1, APYTUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connua. IlepBas kocmuyeckass CKOPOCTH.
HeBecoMoCTh 1 neperpysKu.

PaBHOBecue matepuanbHOl TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeJIAa C 3aKPETJIEHHON OChIO BpaiieHusi. MomeHT cuiibl. LleHTp TsikecTw.

Nmnynec Tena. M3menenne mvmyinbsca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
uMITyJbca. PeakTuBHOE JBUKEHHE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYrOCTH,
Tperust. CBs3b dHepruu u padbotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
IIOBEPXHOCTHIO 3eMiId. [loTeHIManbHas sHeprus cxxaTon npyxuHsl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW SHEPIHMHU. 3aKOH COXPAHEHUsS MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaOmroneHne MexaHHMYeCKOro JBHKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TE

OTCYETA.
2. CpaBHeHuE IIyTe€dl M TPACKTOPUN JBW)KEHMsSI OJHOIO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.
W3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JIBHKECHUS.
4. HccnenoBaHne NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
Habmroienue nBMKeHuUs Tea o OKPYKHOCTH.



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

Hab6mronenne MexaHMuecKuX SBJICHUM, TPOUCXOASIINX B CUCTEME OTCUETa
«Tenexxka» npu €€ paBHOMEPHOM U YCKOPEHHOM JABUKEHUHU OTHOCUTEIILHO
KaOuHeTa (QPU3UKH.

3aBUCUMOCTh YCKOPEHUSI T€Ja OT MAacChl Tejla W JIEUCTBYIOIIEH HAa HETO
CHJIBL.

HabGnronenue paBeHCcTBa CHIT IIPU B3aUMOJICHCTBUH TETI.

M3meHeHne Beca Tela Mpu yCKOPEHHOM JBHKECHUH.

[lepenaya umIryabca py B3aMMOJEHCTBUU TEI.

[TpeoOpa3oBanHus SHEPTUU MPU B3AUMOACHCTBUH TE.

CoxpaHeHre NMITYyJIbCca PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHue UMITyJIbCa IPU a0COIIOTHO YIPYTrOM B3aUMOJIEHCTBUU.
HabtoieHue peakTUBHOTO ABM)KECHUS.

CoxpaHeHHe MEXaHUYECKOM SHEPrUU PH CBOOOTHOM MaJICHUU.
CoxpaHeHrne MEXaHUYECKOW JHEPTUH NIPU JIBU)KEHUU TEJIA MO AEHCTBUEM
IPYKUHBI.

Jlabopamopuvie pabomul u onvimaol.

1.

10.

11.

KoHcTpynpoBaHue TpakTa IJsi pa3roHa U JajJbHEWILIEr0 PaBHOMEPHOTO
JBYDKCHUS [IApUKA WIIN TEJIECKKH.

OnpeneneHue CpeaHEl CKOPOCTH CKOJIBKEHHUS Opycka WU JBUXKECHUS
[IapyKa MO HaKJIOHHOW IIOCKOCTH.

OnpeneneHue yCKOpeHHs] Tejaa IMPU PABHOYCKOPEHHOM JBUKEHUH IO
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHHM O€3
HayaJbHOM CKOPOCTU IYTH OTHOCATCS KaK PSJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenencane kKodphumeHTa TPEHUS CKOJIbKCHHS.

OmnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenue paboThl CHIIBI TPEHUS TTPU PABHOMEPHOM JIBUKEHUU TeJia 10
TOPU30HTATIBHON TOBEPXHOCTH.

Onpenenenne pabOTHl CUJIBI  YIOPYTOCTH TIPU  TOABEME Tpy3a C
WCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

N3yyeHue 3aKoHa COXpaHEHUS SHEPTHH.

Pa3znen 9. Mexannueckue KoJ1e0aHuA U BOJIHBI.



KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: IEPHO/I,
4acToTa, aMIUIUTyAa. MaremMaTuyecKuil U NpyKUHHbIM MasATHUKU. [IpeBpamnieHue
HHEPTUU MPH KOJIeOATETHLHOM JIBHXKCHHH.

3aryxatomue — koneOanus.  BwiHyXkaeHnele — koneOanms.  Pe3onanc.
Mexannueckue BoaHbl. CBOWCTBA MeEXaHWYECKMX BOJIH. [IpoposibHble U
MonepeyHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3ByKa W BbIcOTa TOoHA. OTpaxkeHue 3Byka. MHpa3Byk u
yIIBTPa3BYK.

Hemoncmpauuu.

1. HaGnronenue koneGaHWil Ted TOJA JEWCTBHEM CHIIBI TSDKECTH W CHJIBI
YIOPYTOCTH.

HabGnronenue xkonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGnronenue BoIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.
PacnipocTpaneHue mpo10IbHBIX U MONEPEYHBIX BOJIH (HA MOJIETIH).
Habronenune 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTUYECKHI pPE30HAHC.
Jlabopamopuvie pabomul u onvimel.
1. OmpenenieHHe YacTOTHl M TMEpUoja KoJieOaHWM MaTeMaTU4eCKOTO
MasiTHUKA.

2. Ompenenenrie 4acTOTHl U IEpHOJa KoeOaHui MPY>KUHHOTO MasTHUKA.

3. HccnepoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUM MOJBEIICHHOTO K HUTH

rpy3a OT IJIMHBI HUTH.
4. VccrnenoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl rpy3a.

5. IIpoBepka He3aBHUCHUMOCTH TIepHoJia KoieOaHuil Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACChl Ipy3a.

6. ONBITBI, JACMOHCTPUPYIOIIME 3aBUCUMOCTh  MEpHoJia  KojeOaHui
MPY>KMHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKUHBI.

7. W3mepenue yckopeHus CBOOOHOTO MaIeHUS.

Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  TOJIE.  OJJEKTPOMarHuTHele  BOoiHBL.  CBOKMCTBa
ANeKTpOMarHuTHeIX BOJH. Illkanma siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

OnexTpomMarHuTHas npupoaa ceera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa
CBETA.

Jlemoncmpayuu.

1. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.
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Jlabopamopuvie pabomul u onvimaul.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

tenedoHa.

Pa3znen 11. CBeToBbI€ SIBJICHHS.

JlyueBas  mogmenr  cBera.  Mcrounmkm — ceera.  [IpsamosmmHenHoe
pacnpoctpanenue cseta. 3atmenus: Connia u Jlynsl. Otpaxenue ceta. [1mockoe
3epKaJio. 3aKOH OTPa’KEHHUS CBETA.

[Ipenomnenue cBera. 3akoH npesomyeHHs cBera. [lomHoe BHyTpeHHee
OTpakeHue cBeTa. lCronb30BaHWE TMOJHOTO BHYTPEHHEIO OTpPaKEHUS B
ONTUYECKUX CBETOBOAAX.

JInnza. Xona aydeit B aunH3e. OnTrueckas cucreMa (hoTtoarnapaTta, MUKpOCKOIa
u Teneckomna. a3 kak onrtuyeckas cucreMa. biim3opyKkoCcTs U 1aabHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoToHa. CrioxeHue
CHEKTpalbHBIX IBETOB. JlMcnepcus cBeTa.

Jemoncmpayuu.

[IpsiMoJIMHEHOE PaCIPOCTPAHEHHE CBETA.

OTtpakeHue cBera.

[Tonyyenune n300paxeHuil B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3epKajiax.

[Ipenomnenue ceera.

OnTuyecKuil CBETOBO/I.

Xon ydei B coOuparoriei JIMH3e.

XO0J ny4yer B pacCenBAIOIIECH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aevictBus oToanmnapara, MUKpOCKONA U TEJIECKOMA.

10. Mopens rnasa.

11. PaznosxeHue 6e10ro cBeTa B CHEKTP.

12. [lomy4yenue 6e0ro cBeTa MpH CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnepoBaHue 3aBUCUMOCTH yria OTPAKEHHsI CBETOBOTO Jiyda OT YIUIa
NaJCHUS.
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2. W3ydeHue xapakTepUCTHK M300pakeHHUs MpeIMeTa B TNIOCKOM 3epKaJie.

3. HccnenoBaHue 3aBUCMMOCTH yIJIa IMPEJIOMIIEHHUSI CBETOBOIO JIyya OT yIiia
NaJIeHUs] Ha TPaHMIIEe «BO3TyX—CTEKIION.

4. IlomydeHnue n300paxeHHii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenve (GOKYCHOTO pacCTOSIHUS U ONTHYECKON CHJIBI COOMparouieit
JMH3BIL.

6. OmBITHI IO PA3JI0KEHHUIO OEJIOTO CBETA B CIIEKTP.

7. OmbITHl MO BOCHPUATHIO LBETA NMPEAMETOB NPU UX HAOIIONEHUH uepes3
[[BETOBBIE (DPUIIBTPHI.



Pa3nen 12. KBanroBble ABJI€HHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue U MOroLIeHHe cBeTa aToMOM. KBaHThI. JIMHEHYaThIe CIIEKTPBI.

PamnoaktuBHOCTE. Anb(a, OeTa- u ramma-usnydeHus. CTpoeHHEe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sxpa. Msorombsl.  PannoaxkTuBHBIE
npeBpaieHus. [lepron monypacmnana aTOMHBIX SIIEP.

SnepHble peakuuu. 3aKOHBI COXPaHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprusi CcBsI3M aTOMHBIX sfep. CBsA3b Macchl W 3HEPruu. Peakuuu cHHTE3a U
nenenusd sinep. Ucrounuku 3aeprun CostHIla U 3BE3 .

Snepnas sHepreruka. J[eWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUHW HaA >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOLIEHUS.

2. CHoexkTpsl pa3IM4YHbIX T'a30B.

3. ChekTp BoAoOpoaa.

4. Habmronenue TpekoB B kamepe BubcoHa.

5. PabGota cuéTunka HOHU3UPYIOIIUX U3TYyUYEHUN.

6. Perucrpanus uznydeHus NpupOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HaGnroneHue CIUIONIHBIX M JIMHEWYATHIX CIIEKTPOB U3ITyUCHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE SHEPIUHM YacTULBI IO TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. M3mepeHue pagnoakTMBHOIO (PoHA.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINY MOYJTh TIPEAHA3HAYCH JJIsI CHUCTEMAaTHU3aIluu
1 00001IeHNS TTPEAMETHOTO COACPIKAHUS U OTBITA IEITEIILHOCTH, PUOOPETEHHOTO
IpU U3YYEHUM BCEro Kypca (PU3MKH, a TakkKe JJIsl MOATOTOBKM K OCHOBHOMY
roCyJJapCTBEHHOMY 9K3aMEHY 10 (pu3uke ajis 00y4aromuxcsi, BHIOPABIIUX 3TOT
y4eOHBIN MpeIMeT.

[Ipy M3ydyeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX O0ECIEeUMBAETCS JOCTUKEHHUE MPEAMETHBIX U
METaNpEeMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToOB  00yueHus, GopMHUpyeTCs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOCHHE HAYyYHBIX METOOB HCCIEAOBAHMS
SBJICHUA TIPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (pu3mdeckue
ABJICHUSI, TPUMEHSS TMOJy4YeHHbIE 3HAHUS, pelaTh 3aJadyd, B TOM YHCIIE
KAUYE€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.

[IpyHIMOMATBHO AEATEIPHOCTHBIN XapaKTep JaHHOTO pa3/iesia peaanu3yercs 3a
C4€T TOTO, 4TO OOYYAIOIINECS BBIMOIHAIOT 3aJaHUs], B KOTOPBIX UM IpeaJiaraeTcs:



Ha OCHOBE IIOJIyYEHHBIX 3HAHMU pacrno3HaBaTb U HAyYHO OOBACHATH
(duznyeckue SBICHUS B OKPY KAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;
UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIIEN0BaHUs (PU3UUECKUX SBJICHUH, B TOM
YyuCIie IS IPOBEPKU TMITOTE3 U NOJYYEHHS] TEOPETUUECKUX BBIBOJIOB;
OOBSICHATH Hay4YHbIE OCHOBBHI HambOojee BaXKHBIX JIOCTHIKEHHUH COBPEMEHHBIX
TEXHOJIOTHH, HallpuMep, NPAKTUUECKOIO UCIOJIb30BAHUS PA3IMUHbIX HCTOUHUKOB
HHEPrUM Ha OCHOBE 3aKOHA IPEBPALIECHMS U COXPAHEHUs BCEX M3BECTHBIX BUJIOB
SHEPIUU.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA30BAHUA

N3ydenue (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMpaBICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbrare nzydenus Gpu3MKM Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus

y oOyuatoierocsi 6yayT cOopMUpOBaHbI CIEAYIONIUE JTUUYHOCTHBIE PE3yIbTaThl B
YaCTHU:

1) maTpMoTH4YECKOr0 BOCIIMTAHUA:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
(u3nUecKol HayKH;

— LIEHHOCTHOE OTHOIIEHHUE K TOCTUXKEHUSIM POCCUNUCKUX YUEHBIX-(U3UKOB;

2) rpamIaHCKOr0 M IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 0OCYXJIECHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHXKCHUMN
busuKy;

— OCO3HAaHHME BAXHOCTHU MOPAIBHO-3TUYECKUX MPUHIMIIOB B JESITEIbHOCTH
YYEHOTO;

3) 3CTeTHYECKOr0 BOCIIMTAHHUSA:

— BOCIIPUSITUE ICTETHUYECKUX KadyecTB (PU3MUECKOW HayKu: €€ TapMOHUYHOTO
MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

— OCO3HaHUE IEHHOCTH (U3MYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTA
IIO3HAHUSI MHPA, OCHOBBI PAa3BUTHsI TEXHOJIOTHUM, BaXXKHEMIIEH COCTABIIAIOLLIEH
KYJIBTYPBI;

— pa3BUTHUE HAY4YHOH JHO003HATEIILHOCTH, MHTEpEca K HCCIEI0BATEIbCKON
NEATEIIbHOCTH;

5) ¢opvupoBaHus  KyJAbTYpPbl 3A0POBbS M  JIMOLMOHAJIBLHOIO
0/1aronoJIy4us:

— OCO3HaHHUE IIeHHOCTU Oe3omacHoro oOpas3a >KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMPaBHJI OE30MacHOTO TOBEICHUS Ha
TpPaHCIIOPTE, Ha JOpOTrax, C IJIECKTPUUECKUM M TEIUIOBHIM OOOPY/IOBAaHHEM B
JOMAlIHUX YCIIOBHSIX;

— c(pOopMUPOBAHHOCTH HABBIKA PEPIIEKCUU, TPU3HAHKUE CBOETO MIpaBa Ha OLINOKY
Y TAKOro K€ IpaBa y APyroro 4eioBeKa;

6) TPy10BOI0 BOCIIMTAHMS:



e — AKTMBHOE y4yacTHE€ B PCIICHHH NPAKTUYECKUX 3ajad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3allik, TOpojia, Kpas) TEXHOJOTUYECKOW W
COLIMAJIbHOM HAMPABJIEHHOCTH, TPEOYIOIIKX B TOM YUCJIE U (PU3NYECKUX 3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY MU3YYCHHIO TPO(eccHii, CBI3aHHBIX ¢ (PU3NUKOI;

e 7) 3K0JIOTHY€CKOr0 BOCIIUTAHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHHMM Ui pEIIeHUs 3ajad B
00JIacTH OKpY’Kalollel Cpeabl, IUIAHUPOBAHUS IOCTYNKOB W OILICHKH UX
BO3MOXKHBIX TTOCIICJICTBUI JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HaHHE IJI00AILHOIO XapakTepa JKOJIOTHYECKHX NpoOjeM M IMyTed HX
pelieHus;

e 8) amanTanuum K HU3MEHSIOIIMMCS YCJOBHUSIM COLMAJIBLHOM W NPHPOIHOM
cpeabl:

e — IIOTPEOHOCTh BO B3aMMOJICCTBUM TIPH BBHITIOJTHECHUU WCCICAOBAHUNA M
MPOEKTOB (PU3NYECKOM HAIMpPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
APYTHX,

e — TIOBBIIICHME YPOBHS CBOCM KOMIIETEHTHOCTU 4YE€pe3 IMPAKTUUYECKYIO
JESATEIbHOCTD;

e — MOTPEOHOCTH B POPMUPOBAHUYU HOBBIX 3HAHMI, B TOM YHUCIE (OPMYIHPOBATH
UJIeH, TIOHSATHUS, TUIIOTE3bI O (PU3NISCKUX O0BEKTAX U SBICHUAX;

e — OCO3HaHME JMe(DHUITUTOB COOCTBEHHBIX 3HAHHM W KOMIIETCHTHOCTEH B 00JacTH
bu3uKy;

e — IUIAHUPOBAHUE CBOETO pa3BUTHUS B MNPUOOPETEHUM HOBBIX (HU3UYECKUX
3HAHUM;

e — CTpPEMJICHUE aHAJIU3UPOBATH U BBISIBJISTH B3aUMOCBSI3H IPUPO/IbI, OOIIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e — OIIEHKAa CBOMX JCHCTBHM C YYETOM BIIMSHUS HA OKPYXKAOUIYI0 CpPELNY,
BO3MOXKHBIX TJI00AJIBHBIX MOCJICACTBHIA.

METAINIPEAMETHBIE PE3YJIBTATBI

B pe3ynbTaTe ocBOeHUS MpOTrpaMMEI 10 (pr3HKe Ha ypOBHE OCHOBHOTO OOIIETO
oOpa3zoBanust y oOyuaromerocss OyayT chOpMHpPOBAHBI MeTanpeaMeTHbIe
pe3yJibTaThl, BKIIOYAIOIINE TTO3HABATEIbHBIC YHUBEPCAIbHBIC YIeOHbIE TCHCTBUS,
KOMMYHUKATHBHBIC  yYHUBEPCAJIbHBIC  Y4EOHBIC  JICUCTBHUS,  PETYJISTUBHBIC
yYHHUBEpCaJbHbIC yueOHbIE TCHCTBUS.

ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue 1eiicTBUA:



BBISBJISITh W XapaKTEpU30BaTh CYIIECTBEHHBIC MPH3HAKH OOBEKTOB
(ssBIIEHUN);

yCTaHaBIIMBATh CYIICCTBCHHBIN MPU3HAK KIAaCCU(PUKAIIMN, OCHOBAHUS IJIS
000O0IICHHS U CPaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U IPOTHUBOPEUHS B paCCMaTPUBAEMbIX (paKTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISIBJISITH TIPHUYMHHO-CJICAICTBEHHBIC CBS3M TPHU HM3YUYCHUU (PU3NIECCKUX
SIBIICHUI U TIPOIIECCOB, JIENIaTh BHIBOJBI C UCMOJIb30BAHNEM JI€TyKTUBHBIX U
WHAYKTUBHBIX YMO3aKJIIOUEHHUH, BBIIIBUTaTh THIIOTE3bI O B3aUMOCBS3SIX
(bU3NYECKUX BEJIMYHH;

CaMOCTOSITENILHO BBIOUPATh CIIOCO0 pelieHus: yaeOHol pusnueckoi 3aaaun
(cpaBHEHHE HECKOJBKHMX BAapUAHTOB pEIIEHUs, BBIOOp Hauboiee
MOJIXOJISIIIETO ¢ yUETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

HCITI0JIb30BATh BOMPOCHI KaK UCCIIEOBATEIbCKUI HHCTPYMEHT MTO3HAHMS,
MPOBOJIUTH 10 CAMOCTOSITEILHO COCTABIIEHHOMY TUTAHY OIIBIT, HECIOMXKHBIH
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIAeAOBaHUE (PU3UUECKOTO
SIBJICHUS,

OIICHMBaTh HAa TPUMEHHMOCTh H JOCTOBEPHOCTh HMH(POPMAIHIO,
MOJIYYCHHYIO B XOJI€ UCCIICIOBAHUS WU DKCIIEPUMEHTA;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHHS,

MPOTHO3WPOBATh  BO3MOXKHOE JallbHEWIee pa3BUTHE  (U3HUUCCKUX
MIPOIIECCOB, & TAK)KE BBIIBUTATH MPEATIONOKEHUS 00 UX pa3BUTUH B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c nundopmanueii:

MPUMEHSTH Pa3IMYHbIE METObl, NHCTPYMEHTBI U 3alpOCHl MPU MOUCKE U
orOope MHGPOPMALMM WA JIAHHBIX C YYETOM MPEJIOKEHHOW Yy4eOHOMU
(bU3UYeCKOM 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATHU3UPOBATh U UHTEPHPETUPOBATH MHPOPMAIUIO
pa3IMyYHBIX BUAOB U (OPM MPEICTABICHMUS,

CaMOCTOATENbHO BBIOMpaTh ONTUMaJbHYIO (GOpPMY MpEICTaBIICHUS
uHpoOpMalMu W WUIIOCTPUPOBATH pelIaeMble 3aJaud  HECIIONKHBIMU
CXeMaMH, AuarpaMMaMu, MTHOU TpauKoi 1 UX KOMOWHAIIUSMU.

KoMMmyHMKAaTHBHBIE YHHBeEpCaJbHbIe y4eOHbIe JeHCTBHS:

B XOJ¢ OOCYXICHUS Y4EeOHOro Marepuaia, pe3yJbTaToB JIa00paTOPHBIX
paboT ¥ IPOEKTOB 3a71aBaTh BOMPOCHI 10 CYIIECTBY 00CYKIAEMOM TEMbI U
BBICKa3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJladyd W TOJJICpIKaHHE
01aroxenaTeaIbHOCTH OOIICHUS;



COIIOCTABJIATh CBOM CYXKICHHS C CYXACHUAMHU [JPYI'MX YYaCTHUKOB
Juasora, oOHapyKMBaTh pa3IM4Ue U CXOACTBO MO3ULIU;

BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;
myOIMYHO TPECTABIATh PE3yIbTAaThl BBIMOJIHEHHOTO (PU3UUYECKOTO OMBITA
(3KCnIeprMeEHTa, UCCIEAOBAHUS, IPOEKTA);

INOHUMATh U UCIOJIb30BATh IPEUMYIIECTBA KOMAaH/IHOM U MHIUBUYaIbHOU
paboTHI ITPU PELIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATh LIEJIM COBMECTHOM AESTENbHOCTH, OPTaHU30BBIBATH JEHCTBHUS
o €€ MOCTIKEHHUIO: paclpedessiTb poJH, OOCYXKIaTh IHPOLECCH H
pe3ynbTaThl COBMECTHOM pabOThI, 000011aTh MHEHUSI HECKOIBKUX JIFOCH;
BBITNIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAUECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HaIIPaBJICHUIO U KOOPAUHUPYS CBOU ACUCTBUSA C IPYTUMHU YWICHAMH
KOMaH/Ibl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOSITENILHO C(POPMYIHPOBAHHBIM YUaCTHUKAMU B3aUMOIECHCTBHUSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyaIHsIX, TPEOYIOITUX
TUTSL penieHust (GU3NISCKUX 3HAHUM;

OPUEHTHUPOBAThCA B  PA3JIMYHBIX  IMOAXOJAX TMPHUHATHS  PEIICHHUHA
(MHIMBUAYaTbHOE, TPHUHATHE PEIICHHS B TPYIIE, MPUHATHE PEIICHUN
TpynIom);

CaMOCTOSATEILHO COCTABIISITh AITOPUTM PEIIeHUs (GU3MUESCKON 3a7a9d VI
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATH MIPeiaraeMbie BAPUAHTHI PEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJIEKBaTHYIO OLIEHKY CUTYalluu U MpeJjiarath rjiaH e€ U3MEeHEHHUS,
OOBSACHATh NPUYMHBI  JOCTWXKEHUS  (HEIOCTHXKEHHs]) Pe3yJIbTaToB
NeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(Gu3MYeCKOro HMCCIEOBaHMS WM  MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, W3MEHUBLIMXCS CUTYallUl, YCTAHOBJEHHBIX OLIMOOK,
BO3HUKILIUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LIEJIH U YCIOBUSIM;

CTaBUTh €051 HA MECTO JAPYTOr0 YEJIOBEKA B XOJ€E CIopa WM AUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMaTh MOTUBbI, HAMEPEHHUS U JIOTHKY JPYroro;



MPU3HABATh CBOE MPaBO Ha OIMIMOKY MpHU perieHNH (HU3NIECKUX 3a]1a4 WU
B YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE e MPaBO JPYroro.

IHNPEAMETHBIE PE3YJIBTATBI

K xoHiy 00yuenus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0A30BOM YpOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

UCIIOJIb30BaTh  MOHATHS:  (PU3NYECKHE W  XUMHYECKHE  SBIICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJENb, TUIIOTE3a, €AUHUIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHbleé COCTOSIHMS BeulecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHUYECKOE [JIBHKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPUS, pPABHOAECUCTBYIOIIAS
cwia,  gedopmanus  (ympyrasd, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

pasnuuath sBIeHUS (qudQy3us, TEIIOBOE ABMKEHHME YacTHIl BELIECTBA,
paBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE JABWKEHUE, HWHEpLus,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHOM OCBHIO
BpalllEHHUs], IIepe/iada JaBJICHUS TBEPABIMU TE€JIAMH, )KUJKOCTSIMU U Ta3aMH,
atMoc(epHOe [aBJCHHE, IJIaBaHUE TeJ, IMPEBpAIllEHUs MEXaHHUYeCKOH
HHEPrUMr) MO OMUCAHUIO UX XApAaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX  SBJICHHA B
OKpY’>XallleM Mupe, B TOM 4ucie (U3HUECKUE SIBJICHUS B INPUPOJIE:
MPUMEPBI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSMH B >KMBOM M HEXKUBOU
npUpoAe, ACUCTBUE CHUJIBI TPEHUS B NPUPOAE U TEXHUKE, BIUSHHE
aTMOC(EpHOrO JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE pbIO, phluard B
TEJIe YeJ0BeKa, MPH 3TOM NEPEBOAUTH MPAKTHUECKYIO 3a7]auy B yueOHYIO,
BBIJIETISITh CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (PU3NUECKUX SIBJICHUIA;
OIKCHIBaTh U3yYEHHbIE CBOICTBA TeN M (PU3NUECKHUE SIBICHUS, UCTIOIb3Ys
¢bu3nuecKkue BeIMUrHbI (Macca, 00bEM, INIOTHOCTH BEIIECTBA, BpEMS, yTh,
CKOPOCTb, CPEJHSs CKOPOCTb, CHJIa YIPYTrOCTH, CUJia TSXKECTH, BEC Tela,
cujia TPEHUs, AaBJjeHue (TBEPAOrO TeNa, KUJIKOCTH, Ta3a), BBITAIKUBAIOIIAs
Chiia, MeXaHuuyeckas paboTa, MOIIHOCThb, IUIEYO CHJIBI, MOMEHT CHJIBI,
KO3 PUIIMEHT T0JIe3HOr0 JEHCTBUA MEXAHM3MOB, KHUHETHYECcKas |
NOTEHIMANbHASL SHEPIusi), NpH ONUCAHUU TPABWIBHO TPAKTOBATH
(bu3MYEeCcKUil CMBICI UCTIOJIb3YEMbIX BEIUYHUH, UX 0003HAYEHUS U €AUHUIIBI
bu3nyeCKuX BENUYMH, HAXOIUTH (HOPMYIIbI, CBS3BIBAIOLINE JAHHYIO
(Gu3MYECKyI0 BEIUYHMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpapUKu
W3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUHH;



XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3YsI TIpaBujIa CIOKEHUs Cuil (BAOJb OJHOM mpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMesa, IpaBUiIO paBHOBecHs phiuara (0J10Kka),
«30JI0TO€ TIPAaBWJIO» MEXAHUKHM, 3aKOH COXPAaHEHUs MEXAHUYECKOU
OHEPruH, TPU DTOM [aBaTh CIOBECHYI0 (OPMYIHMPOBKY 3aKOHA U
3allMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3UYECKHUE SBJICHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallud NPaKTUKOOPUEHTHUPOBAHHOTO XapakTepa:
BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTUYECKUX IIaroB ¢ OMopoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PUIMUYECKUX
SIBJIEHUH, PU3NUECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

pemarb pacy€THbIE 3amadyd B 1—2 JEHCTBUS, HCHOJIb3Ys 3aKOHBI H
dbopmyIibl, CBs3BIBAIOIINE (PU3MUECKHE BEIWYMHBI: HAa OCHOBE aHallM3a
YCIIOBHS 33/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BENTUYUHBI B (DOPMYJIBI M TPOBOJIUTH PACUYEThl, HaXOJIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE JIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINYNHBI,

pacno3HaBaThb NOpPOOJIEMBI, KOTOPbIE MOXHO pEUIUTh MpPU OMOLIU
(bU3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
MPEANoJIoKeHNe (TUTIOTE3Y ), pa3iniaTh U HHTEPIPETUPOBATH IMOTYUEHHBIH
pe3yibTaT, HaXOAUTh OIIMOKU B XOJE OIbITAa, JEJaTh BBIBOJABI IO €r0
pe3yabTaram;

IPOBOJUTH OMbBITHI IO HAOMIONECHUIO (PU3NYECKHX SBJICHUN WIH
(bu3MYeCcKuX CBOMCTB TeN: ((OPMYIUPOBATH TPOBEPSEMbIE IPEATION0KEHHUS,
coOupaTh YCTAaHOBKY M3 MPEIJI0KEHHOIO 000pYyI0BaHUS, 3alUChIBATh X0
ombITa U (OPMYITUPOBATH BHIBOIBI,

BBITIOJIHATD MPSMbIE W3MEPEHUS PACCTOSAHUSA, BPEMEHHU, MACChl TeEIa,
o0béMa, CHUJBI M TEMIEPAaTypbl C HCHOJb30BAHHEM aHAJIOTOBBIX U
M(POBBIX TMPUOOPOB, 3aAMUCHIBATH IIOKAa3aHUS MPUOOPOB C YUETOM
3aJIaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUYECKOI BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHMEM MPSIMBIX H3MEPEHUN (3aBUCHUMOCTU IyTH
PaBHOMEPHO ABMKYILETOCS TEIA OT BPEMEHU IBUKEHUS TEJA, CUIIbI TPEHUS
CKOJIbKEHUSI OT Beca Teja, KadecTBa OOpabOTKH MOBEPXHOCTEM Ten u
HE3aBHUCUMOCTH CHJIBI TPEHMS OT IUIOIIAAN CONPHUKOCHOBEHMS TEJI, CUIIbI
YOPYrOCTU OT YUIMHEHHS MPYKUHBI, BHITAJIKUBAIONIEH CUIIBI OT 00BbEMA
MOTPYKEHHON YacCTU TeJa U OT IUIOTHOCTU KUJAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TIIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTAaBaHMSI TEJ, YCIOBHMI paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B



IUIAHUPOBAaHUM y4eOHOrO MCCIIEJOBaHUS, COOMpaTh YCTAHOBKY H
BBINOJIHATh WU3MEPEHUs, Cienysl MPEAJIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHOM 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHUJE
NPEIJIOKEHHBIX TaONuil U TpaduKOB, AENaTh BBIBOJBI MO pe3yJbTaTaM
UCCIICTOBAHMUS,

IPOBOJUTHh KOCBEHHBbIE H3MEpPEHHs (PU3MUECKHX BEIWYUH (IUIOTHOCTH
BELIECTBA )KHUJIKOCTHU U TBEPAOIO TeJa, CUJIa TPEHUS CKOJIbKEHUS, TaBICHNUE
BO3/[yXa, BBITAJIKHUBAIONIAsl CUJa, JCHCTBYIOIIAs Ha TMOTPY>KEHHOE B
KHUAKOCTh  TeNno, KOd(pPHUIMEHT TMOoNe3HOro JAEWCTBUSA  MPOCTHIX
MEXaHHU3MOB), CIEIysl TPEIOKCHHOW WHCTPYKUMU: TPHU BHITOIHCHUH
U3MEpPEHUl coOupaTh 3KCHEPUMEHTAIbHYIO YCTAaHOBKY W BBIYUCIATH
3HaYEHUE UCKOMOU BEJIMYUHBL;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpPHBIM
000Opy1I0BaHUEM;

yKa3bIBaTh MPUHLUIBI JAEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWUCTB:
BEChI, TEPMOMETpP, JIUHAMOMETpP, COOOINAIOIIMECS COCYAbl, OapoMerp,
phlyar, NOJABUKHBIM U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM HAa WX oOmHucaHus (B TOM YHUCIE:
HNOJIUIMITHUKY, YCTPOWCTBO BOAOIPOBOAA, THJIPaBIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIOIb3YsI 3HAHUS
0 CBOMCTBaxX (PU3UUECKUX SIBJICHUI U HEOOXOAUMBbIE PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH,

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpUMEpax)
IPAKTUYECKOr0 HCIHOJB30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH 711 obecriedeHusi 0€30MacHOCTH TpU oOpaIreHnu ¢ mpudopamMu 1
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHSI 3I0POBbS U COOIIOICHUSI HOPM
IKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIEeH cpeie;

OCYILIECTBISAITh OTOOp HCTOYHUKOB uH(popmauuu B VHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBIMOJIHEHUN YY€OHBIX 3aJlaHUl HAyYHO-TIOMYJISPHYIO
auTepaTypy GU3MUECKOTO COAepKaHUs, CIIPAaBOYHBIE MaTEpUabl, PECYpPCHI
cetu MHTepHeT, BiIaAeTb NpUEMAMM KOHCHEKTHUPOBAaHUS  TEKCTA,
npeoOpa3oBaHusl HHPOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOLIEHMS Ha
OCHOBE 2—3 UCTOYHHUKOB MH(pOpMaluu (HU3HMUECKOro COAEPKaHUS, B TOM



yucie MyOJuYHO JIeNIaTh KpaTKue COOOIIEHUs O Pe3ysibTaTaX MPOEKTOB WK
y4eOHBIX HCCIEAOBAHUM, IPU 3TOM IPaMOTHO HMCIOJIb30BaTh M3y4YEHHBIN
NOHATUUHBIM amnmapaT Kypca (QU3MKH, CONPOBOXAATh BBICTYIUICHHE
MPE3CHTAIUEN;

IPU BBIMOJTHEHUU YUYEOHBIX TPOEKTOB M HCCIEAOBAHHWI PaCIPECIISITh
00s3aHHOCTH B TPYMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3ajjauaMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JIEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJaJ B  JCATEIBHOCTh  TPYIIbl, BBICTPAUBaTh
KOMMYHHKAaTUBHOE B3aUMO/ICVICTBHUE, YUUTHIBAsI MHCHUE OKPYKAIOUIUX.

K xoHiy 00yuenus B 8 kjacce npeMeTHbIC pe3yJibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

HCIIOJIb30BaTh MOHATHUS: Macca U pa3MepPbl MOJIEKYJI, TEIJIOBOE JIBHKECHHUE
aTOMOB M MOJIEKYJI, arPETaTHbIE COCTOSTHUSI BEILIECTBA, KPUCTAIUIMYECKUE U
aMmopdHble TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIA mMap, BIAKHOCTh
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS DSHEPrusi, TEIUIOBOM JBUIaTElIb,
AJIEMEHTAPHBIA JICKTPUYECKUAMN 3apsil, SJICKTPUUECKOE T10JI€, IIPOBOJHUKHU
Y TUBJIEKTPUKH, IIOCTOSIHHBIN 3JICKTPUYECKAN TOK, MATHUTHOE TIOJIE;
paznuyath SBJICHUS (TEIJIOBOE pacUIMpEeHHE M CKaTHhe, Terionepeaaya,
TEIJIOBOE PABHOBECHE, CMAaUMBAaHUE, KAWUISAPHBIC SIBIICHUS, UCIIAPEHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTaUIM3anus (OTBEpIEBaHHUE), KHIICHUE,
Terjonepeaaya (TEnI0nmpPOBOHOCTb, KOHBEKIHS, W3JIy4YCHHE),
AIEKTPU3ALMSA TEJl, B3aUMOJICHCTBUE 3apA/IOB, IEUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJIsi Ha MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAsI UHIYKITUS)
[0 OIMCAaHUID HX XAPAKTEPHBIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacro3HaBaTh MPOSIBJICHUE M3YYEHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY)KalollleM MHpe, B TOM 4ucie (U3UYECKUE SIBICHHS B MPUPOJE:
MMOBEPXHOCTHOE HATSHKEHUE W KANWULAPHBIE SIBJICHHUS B MPHUPOJE,
KpUCTAJUTBI B mpupoiae, uznydeHue CoJiHIla, 3aMEp3aHUE BOJIOEMOB,
MOpCKHue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJICKTPUUECKHE
sBJeHUsT B atrMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiu, Apend MoarCcoB, poJib MATHUTHOTO MOJIS JJIs )KM3HU Ha 3eMJie,
MOJISIPHOE CHUSIHUME, TIPU 3TOM NEPEBOAUTH IIPAKTUUYECKYIO 3a7ady B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBJICHUU

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
dbu3nyecKkre BEIMYUHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUsI, KOJTUIECTBO
TEIUIOTHI, YJEJIbHAsA TEIUIOEMKOCTh BELIECTBA, YJIEJIbHAsA TEIUIOTa



IUIaBJICHUS, yJeJbHas TeIUIoTa NapooOpa3oBaHMs, YJeidbHasi TEIIoTa
CropaHusi TOIUIMBA, KOA(M(UIMEHT TMOJE3HOr0 JCHCTBUS TEIIOBOM
MaIllUHbI, OTHOCUTEIIbHAS BIIAXKHOCTh BO3/1yXa, AJIEKTPUUECKUH 3apsi, CUJia
TOKa, DJEKTPUUECKOE HaNpsKEHUWE, COMPOTUBICHUE MPOBOIHUKA,
yZIeJIbHOE COMPOTUBIICHUE BEIIECTBA, pab0Ta U MOIIHOCTD AJIEKTPUIECKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBATh (U3HUECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYUH, 0003HAUYCHUS U €UHUIIBI (PU3UUECKUX BEITUYHH,
HaxXOJIUTh (DOPMYJIBI, CBS3BIBAIONINE MAHHYIO (DU3UYECKYIO BEIMYHUHY C
JIPYTUMU BEJIMYMHAMH, CTPOUTH TpauKyd W3yYCHHBIX 3aBUCHMOCTEH
(bU3NYECKUX BEJIMYHH;

XapaKTepu30BaTh CBOWCTBA Tei, (U3MYECKUE SIBICHUS U TPOIECCHI,
UCIIOJIb3Yd OCHOBHBIE TOJIOKEHUS MOJEKYISIPHO-KUHETUUECKOW TEOPUU
CTPOCHHS BEIIECTBA, MPUHLUIN CYNEPHO3UIMU MOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JJ1sl yyacTKa Lenu, 3aKOH
Jxoynsa—JleHua, 3aKk0oH COXpaHEHUs SHEPTUU, IPU 3TOM J1aBaTh CIOBECHYIO
GbOopMyIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MAaTEMATUYECKOE BHIPAKECHHUE,
OOBSACHATh (PU3MUYECKHE MPOIECCHl M CBOMCTBAa TeJ, B TOM YKCIE U B
KOHTEKCTE CHUTYallMi MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBISATH
MPUYUHHOCJIEACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTUYECKUX
1aroB ¢ Omnopod Ha 1-2 W3y4YeHHBIX CBOWCTBA (DU3MUECKHUX SIBICHUI,
bu3HYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJaud B 2—3 JIEWCTBUS, MCIIOIB3Ys 3aKOHBI H
dbopmyIibl, CBSA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAJINM3a
YCJIOBUSI 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBISATH HEIOCTATOK
JAHHBIX JJI  pEIIeHUs 3a7a4d, BBIOMpaTh 3aKOHBI U  (HOPMYIIHI,
HEoOXoauMbIe JUIsi €€ pelieHus, MPOBOAUTh PACUEThl W CPABHHUBATH
MOJTy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBath MpPoOJEeMbl, KOTOpPbIE MOXHO PEIIUTh MpPHU TOMOIIH
(bU3MYECKUX METOJOB, HWCIIOJB3Ys OIMHMCAHWE HCCICIOBAHUS, BBIICISATH
MpPOBEPSIEMOE  MPEAINOJIOKEHHE, OLEHHBAaTh MPABUIBHOCTh MOPSAKA
MPOBEJICHUSI KCCIIEI0BAHUS, €IaTh BHIBO/IbI;

MPOBOAUTL OMBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJICHUW WU
(bU3UYECKUX CBOMCTB TeJ (KamUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro 00bhEMa, TeMIepaTypbl, CKOPOCTH TPOIIeCCa OCTHIBAHUS U
HarpeBaHusi MPU M3IYYCHUM OT IBETa H3IyYaroliel (MmOronaroiei)
MIOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpbl KUAKOCTU U
Iomaaun €€ TMOBEPXHOCTH, DJJEKTpHU3alus TEl U B3aUMOJCHCTBUE
ANEKTPUYECKUX 3apsA0B, B3aWMOJICUCTBUE IMIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisi MArHUTHBIX TIOJI€M TOCTOSIHHBIX MAarHUTOB, JEWUCTBUS



MarHuTHOTO MOJS Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA DBJIEKTPOJBUIATENsl IOCTOSHHOIO TOKa): (OpMYJIUpPOBATH
IIPOBEPsIEMBbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUI0KEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/ OIbITa U (POPMYJIUPOBATH BHIBOBI;
BBIIIOJIHATH MIPSIMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEILHOMN BJIAYKHOCTH
BO3/lyXd, CHJIBl TOKA, HANPSDKEHUS C HCIOIB30BAHUEM AHAIOTOBBIX
npuOOpoOB U JaTUYMKOB (PU3UUYECKUX BEJIUYMH, CPaBHUBATh DPE3YJIbTaThl
U3MEPEHUN ¢ yUETOM 3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH;

POBOANTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3HUECKON BETMYUHBI OT
IpPYyro C  UCHOJIb30BAaHUEM TMpPSMBIX M3MEpPEHUH  (3aBUCUMOCTh
CONPOTUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJAW IIOIEPEYHOrO
CEYEHMS U Y/IEIBHOIO COITPOTHUBIICHHS BEIECTBA IPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 MPOBOAHUK, OT HANpsDKEHUS Ha  IMPOBOJHHUKE,
UCCJIEIOBAHUE TIOCIEAOBATENIBHOIO M  MapajUIeIbHOTO  COEIMHEHHI
IPOBOJHUKOB): IUIAHUPOBATh HCCIEJOBAaHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh W3MEPEHUs, CJenysl MPEeAJOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yJIbTaThl MOJYYEHHOM 3aBUCUMOCTH B BHJ1€ TaOJIUI U Tpa(UKOB, 1€TaTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIIEeI0BAHNUS;

NPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHHUPOBaTh W3MEPEHHs, COOMpPATh
HKCIIEPUMEHTAIIbHYIO YCTAHOBKY, CIIE€Iys MPEIIOAKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAUEHUE BEJIMYUHBI;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
o0opy1I0BaHUEM;

XapaKTepu30BaTh TNPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOUCTB C ONMOPOM HA UX ONMUCAHUs (B TOM UHKCIIE: CUCTEMA
OTOIUIEHUS JOMOB, TUTPOMETP, TApOBasi TYpOUHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK JJIEKTPUYECKOM DSHEPTUH, HIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeIIbHbIC AIEKTPONPUOOPHI (mpuMepsI), 3JIEKTPUYECKUE
IPENOXPAHUTEIH, HIEKTPOMArHUT, 3JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUH U HEOOXOIUMBIE
bu3nyecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIBHBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, IICUXPOMETP, TUIPOMETpP, IBUTATENIb BHYTPEHHErO CropaHus,
AJIEKTPOCKOII, PEOCTAT), COCTABJIATH CXEMbl JJIEKTPUUYECKUX LENeH ¢
IIOCJIEIOBATEIbHBIM U NTAPAJIEIbHBIM COCIUHEHUEM DJIEMEHTOB, Pa3anyast
YCIJIOBHBIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUECKUX LENEN;



OPUBOAUTH  NpUMEpPhl  (HAXOIUTh  HH(OpPMAIMIO O  IpPUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOMU
KU3HU I oOecrieueHrs 0e30MacHOCTH MPpU O0pallleHUuu ¢ MpudopamMu U
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHHUSI 3I0POBbS U COOIIOICHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKPY’KaIOIIEH Cpe/ie;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK  (U3HUUECKOTO COJEpKaHUS B
WuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM U TYyTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIIEIATH HH(DOPMALIHIO, KOTOpAs SIBIISIETCS
POTUBOPEYUBOMN MM MOXKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBIMOJIHEHWN YY€OHBIX 3a/laHUi HAyYHO-TIOMYJSPHYIO
auTepaTypy GU3HUECKOTo COAepKaHUs, CIIPaBOYHbIE MaTepUabl, pECYpPChI
cetu MHTepHeT, BiIaAeTb NpuUEMaMM KOHCHEKTHUPOBAaHUS  TEKCTA,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE W KPATKHE YCTHBIE COOOIICHHS,
o0o0mias uMHGpOPMALMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3MUECKOTO
COJEpKaHusl, B TOM UMCIe MyOJINYHO MPEACTABIATE PE3YIbTaThl IPOSKTHON
WJIH UCCIIEZIOBATEIBCKOM AESITEIbHOCTH, IIPU 3TOM I'PaMOTHO HCIOJIb30BATh
U3YYEHHBIM TOHSATUHHBIMN ammapaT Kypca (U3MKH, CONPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALINEN;

IOpU BBINOJHEHUN YYEOHBIX IPOEKTOB U UCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeAesiaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUHU C
MOCTaBJICHHBIMU 33J]Ja4aMHM, CJICIUThH 32 BBHIMOJTHEHUEM IUTaHA JACHCTBHUNA U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIN BKJIaa B
JeSITEIbHOCTH TPYIIIBI, BRICTPANBAaTh KOMMYHHKATUBHOE B3aMO/ICHCTBHE,
IPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K koHiy oOyuenust B 9 kijiacce npeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIBL30BaTh TMOHSTHUS: CHUCTeMa OTcuéTa, MaTepualibHas TO4YKa,
TPAeKTOPHs, OTHOCUTEILHOCTh MEXAHWYECKOTO MBIKCHUS, Jehopmarius
(ympyrasi, miacThuyeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXAaHUYECKHUE KOJIeOaHus U
BOJIHBI, 3BYK, HH(PA3BYK U yJIBTPa3BYK, dJIEKTPOMArHUTHBIC BOJTHBI, IITKAJIA
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JallbHO30PKOCTH,
CIEKTPBI UCIYCKAHUS W TOTJIOMEHus, ab(a, 6eTa- u ramMMa-u3IydeHus,
U30TOIIBI, SIIEPHAS DHEPrETHKA;

paznuyaTh SIBJICHUS (PAaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBIKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBUXKEHUE, CBOOOJIHOE
NaJICHUE TeJl, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTHU, B3aUMOJICHCTBUE



TEJ, PEaKTUBHOE ABM)KEHHE, KojeOaTelbHOE IBMKEHHE (3aTyXarolue U
BBIHY/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)XEHHE, OTPAKEHHE
3BYyKa, MPSMOJIMHEHHOE PpacIpOCTPAHEHUE, OTPAKEHHE U IPEIOMIICHHE
CBETa, MOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIOKEHHE OEJIOT0 CBETa B
CHEKTp M CJOXKEHUE CHEKTPAJIbHBIX LIBETOB, JUCIEPCHS CBETAa,
€CTECTBEHHAsl PAIMOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3Jy4YEHUS) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3HYECKUX  SBJICHUU B
OKpYXaroleM Mupe (B TOM 4Yucie (PU3NYECKHE SIBICHUS B IPHUPOAE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHOW CUCTEMBI, pEAKTHBHOE
JBWKEHUE JKUBBIX OpPraHU3MOB, BOCIIPUATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEICMUYECKUE BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJIOIMYECKOE IEUCTBHE BUAMMOTIO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
pPaZMOaKTUBHBIN (OH, KOCMHYECKHE JyYd, PaJUOaKTHUBHOE H3IyUYCHHE
IPUPOAHBIX MHMHEPAJIOB, JEHCTBHE pPANAMOAKTHBHBIX W3IyYEHUH Ha
OpraHu3M 4eJIOBeKa), MpH ATOM MEPEBOAUTH MPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA Te€N M (PU3NUYECKUE SIBICHUS, UCIOJIB3YS
(du3nuecKkue BeNWYUHBI (CpEeIHsAs WM MIHOBEHHAs CKOPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBMDKCHUH, YCKOPEHHE, MEepEeMEIleHUEe, MyTh, YTrioBas
CKOPOCTb, CHJIa TPEHUS, CUja YNPYTrOCTH, CUJa TSAXKECTH, YCKOPEHHUE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIB,
MeXaHu4yeckas paboTa M MOIIHOCTb, TOTEHIUAIbHAs HHEPrusl Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS IHEPTUsl CKATOU
NPY>KUHBI, KHHETUYECKAs SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUSL, TEPUOJ
U 4YacToTa KosieOaHul, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBETa, IOKa3aTeab MPEJIOMJIEHUS CpeAbl), NpPH ONHUCAHUU
IPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICT HUCHOJIb3YEMbIX BEJIUYMH,
0003HAaYEHUs W €IUHULBl (PU3MYECKUX BEIUYHUH, HAXOJIUTh (OPMYJIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTMMH BEJIMUYMHAMM,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepU30BaTh CBOMCTBA TeNl, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs! PHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHUS,
OPUHLMI CYNEPHO3ULMU CHUJI, NPUHUUI OTHOCHUTEIbHOCTU ['ammies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MMIIYJbCa, 3aKOHBl OTPAKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHMS 3apsAI0BOIO U MAaCCOBOI'0 YUCEN



OpU SJAEPHBIX PEAKUMSIX, NPU 3TOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIlUCBhIBaTh €M0 MaTEMATHUYECKOE BBIPAXKECHHUE;

OOBACHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA TEJ, B TOM 4YMCIE U B
KOHTEKCTE CHUTYyaIlil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IIaroB C OMOpPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PM3MUYECKUX SIBICHU,
(u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEM;

pemarh pacu€THBIE 3a/1a4 (OMUPAOIINECS HA CUCTEMY U3 2—3 YpaBHEHMIA ),
UCTIOJB3YS 3aKOHBI U (POPMYIIbI, CBS3BIBAIOIINE (DU3MUECKHUE BETUUHUHBI: HA
OCHOBE aHaJIM3a YCJIOBHsI 3a]]a4i 3alChIBaTh KPATKOE yCIOBHE, BBISABIIATH
HEJOCTAIOUINE WM U30bITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOJUMbIE ISl pEIIEeHUs, MPOBOAUTH pPACUETBl U  OLICHUBATbH
PEATUCTUYHOCTH TOJTYYCHHOTO 3HAYCHUS PU3NIECKON BETUIHHEI,
pacmo3HaBaTh MPOOJEMBI, KOTOpPhIE MOXXHO PEUIUTh TP TTOMOIIH
($uU3NYECKUX METO/IOB, MCIIONb3ys ONHCAHHUE HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPAaBWIBHOCTh IOpSIKA
IOPOBEJCHUS  HMCCIEAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIOIEHUH U OTIBITOB;

IPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUW WK
¢u3znyeckux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPAaHEHHUSl HPHEPruM, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYyKHMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIbIX KOJICOAHUH, MPSIMOJIIMHEHHOE PaCIpOCTPAHEHUE CBETA,
pasnokeHue OeNoro cBeTa B CIEKTP, U3yYEHHE CBONCTB M300paKEHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX WU JIMHEHYaThIX CHEKTPOB H3ITYUYECHHS):
CaMOCTOATENIbHO cOOMpaTh YCTAaHOBKY M3 HM30BITOUHOro Habopa
000pyTIOBaHUS, OMTUCHIBATH X0/ OTBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpeqHee 3HAYeHHE U3MepsAeMOl BelanuuHbl ((POKyCHOE paccTOsHUE
coOuparolel JuH3bl), OOOCHOBBIBaTH BBIOOp crocoba HU3MepeHus
(M3MepUTeNbHOTO PUOOpPa);

OPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHHU NpHU
PaBHOYCKOPEHHOM JBW)XCHMM 0€3 HadallbHOM CKOpOCTH, Hepuoia
Koe0aHUN MaTeMaTU4eCKOro MasiTHUKA OT JJIMHBl HUTH, 3aBUCUMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHus U yria MpeIoMIIEHHs OT yIJa
NaJeHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOUpPATh



YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOIYYEHHOM  3aBUCHMOCTHU
bu3MUecKuX BETUYMH B BUAEC TaONMIl U T'papUKOB, JI€JIaTh BBIBOIBI IO
pe3yibTaTam UCCleI0BaHuUs;

IPOBOJAUTH KOCBEHHBIE W3MEpeHUs (U3NYECKUX BEIWYUH (CpemHss
CKOpPOCTh U YCKOPEHHE Tella PU paBHOYCKOPEHHOM JIBHKEHUH, YCKOPEHUE
CBOOOJHOTO MaJeHUs], XKECTKOCTh TNPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIBKEHHS, MEXaHW4yeckass paboTa MU MOUIIHOCTb, 4YacCTOTa W MEPHOJ
KOJIe0aHUN MaTeMaTUYeCKOro W MPYKMHHOTO MAasTHHUKOB, ONTHYECKas
CWIa coOWparomel JHWH3bI, pPaJANOAKTHBHBIM (OH): TUTAHMPOBATH
U3MEpEHHs, COOMpaTh SKCIEPUMEHTANBHYIO YCTAaHOBKY M BBIMIOJHATD
U3MEPEHUs, CleAys MPEeNOKEHHOW WHCTPYKLHHU, BBIUHCIATH 3HAUCHUE
BEJIMYMHBI U aHAJU3UPOBATH MTOJIyYEHHBIE PE3YJIbTaThl C YUETOM 3aJaHHOU
MIOTPEIIHOCTH U3MEPEHNN;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
o0opy10BaHUEM;

pas3nuyaTh OCHOBHBIE NPU3HAKUM M3YYEHHBIX (QPU3MUYECKUX MOJIENEH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JIy4, TOHKasl JIMH3a, TUTAaHEeTapHasi MOJIeTIb aTOMa, HYKJIOHHAsI MOJIEITh
aTOMHOTO sI7Ipa;

XapaKTepu30BaTh TMPUHIUMBI JEUCTBUS HM3YyYEHHBIX NPUOOPOB H
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
CIHIOMETP, OATYUKH TIOJNOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, TMepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBax (PU3NYECKUX SBJIEHUHW MW  HEOOXOoauMble (pu3nyeckue
3aKOHOMEPHOCTH;

UCTIOJIb30BaTh CXEMbI I CXEMaTHUHbIE PUCYHKH M3yYEHHBIX TEXHUYECKUX
YCTPOMCTB, H3MEPUTETHHBIX IPUOOPOB U TEXHOIOTHUECKUX MTPOIIECCOB MPHU
pelieHny  y4eOHO-TIPAaKTUYECKUX 3aJad, ONTHYECKHE CXEMbI IS
MOCTPOCHHUS N300paKeHHH B IMJIOCKOM 3epKajie U coOuparouiei JmH3e;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU I obecriedeHusi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOHUCTBAMH, COXPAHEHUS 310POBbSI U COOJIIOJICHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaIOIIEH Cpeie;

OCYUIECTBJIATh TMOUCK HHPOpMaMK (U3HUECKOTO COJIEpKaHUS B
HNuTepHeTe, caMoCTOATENBHO (HOPMYIUPYSI MOMCKOBBINA 3aMpOC, HAXOAUTD
NyTH OMNpPEAENICHUs TOCTOBEPHOCTH MOJYYEHHONW MH(OpMAIMU Ha OCHOBE
UMEIOLINXCS 3HAHUN U TOTIOJTHUTENbHBIX HICTOYHHUKOB,



e HCIOJIB30BaTh NP BBINOJIHEHUH YUYEOHBIX 3a/laHUN HAyYHO-TIOMYJIPHYIO
JAUTepaTypy PU3MUECKOTO COAEpKaHUs, CIIPABOYHbIE MaTEpUabl, pECYPCHI
cetu IHTEepHeT, Biagerb NpUEMAaMHM KOHCIIEKTUPOBAHMS  TEKCTa,
npeobpazoBanus HH(GOPMALIMK U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/1aBaThb COOCTBEHHBIEC NMHUCHMEHHBIE U YCTHBIE COOOIICHHS HAa OCHOBE
uHGOpMallMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEACTABIATh PE3yNbTaThl IPOEKTHON WM UCCIEN0BATENbCKON
NEeATEIbHOCTH, TMpPU 3TOM TPaMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHATUMHBIM anmapaT M3y4aeMoro paszfena (U3HKH U CONPOBOXKAATH
BBICTYIUICHUE Mpe3eHTalueil ¢ Yy4€TOM OCOOEHHOCTEW ayJIuTOpHH
CBEPCTHHUKOB.

4. IlpoBepsieMble TPEOOBAHUS K pPe3yJibTaTaM OCBOEHMSI
OCHOBHOI 00pa30BaTeJIbHON POrPaAaMMBI 10 KJIaccam

Kon [IpoBepsiembie TpeOOBAHUS K TPEAMETHBIM PE3YJIbTATAM
poBepsi- 0a30BOr0 YpOBHS OCBOEHHUSI OCHOBHOW 00pa30BaTeNIbHOM
€MOTro IporpaMMbl OCHOBHOTO 0011ero oopa3oBanus Ha ocHoBe OI'OC
TpeOOBaHUS
1 [Tonumanue posu GU3NKK B HAYYHOU KapTUHE MUPA;

c(hOpMUPOBAHHOCTH 0A30BBIX MPE/ICTABICHUN O 3aKOHOMEPHOM
CBS3U M MO3HABAEMOCTH SIBJIEHUN IPUPOJBI, O POJIU
AKCIIEpUMEHTa B (PU3MKE, 0 CUCTEMOOOpa3yoIIel poiau GU3NKHU B
Pa3BUTUHU €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTUH, 00
ABOJIIONUH (PU3UUYCCKUX 3HAHUH U UX POJIM B IIEJIOCTHOM
€CTECTBEHHOHAY4YHOU KapTUHE MUpPA, O BKJIAJ€ POCCUNCKUX U
3apyOeKHbIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OObSICHEHUE
IPOLIECCOB OKPY>KAIOIIETO MUPA, PA3BUTHE TEXHUKU U
TEXHOJIOTUH

2 3HaHUA O BUJIaX MaTepuu (BEIIECTBO U MOJIE), O IBUKEHUU KaK
croco0e CyIecTBOBaHUSI MaTepuu, 00 aTOMHO-MOJIEKYJISIPHOM
TEOPUU CTPOCHUS BELIECTBA, O PUZNUECKON CYIIHOCTH SABJICHUMN
npUpoAbl (MEXaHUYECKUX, TETJIOBBIX, JIEKTPOMArHUTHBIX U
KBAaHTOBBIX);




YMCHHUC pa3JInvdaTh SABJICHHS 110 OIMMCAHUIO UX XAPAKTCPHBIX
CBOIMCTB 1 Ha OCHOBE OIIBITOB, ACMOHCTPUPYIOIINX JAHHOC
(bI/ISI/I‘IGCKOG SIBJICHHUC,

yMEHHUE PACIIO3HABATH MIPOSIBICHUE H3yUYCHHBIX (PU3NIECKUX
SIBJICHUU B OKPYXKAIOIIEM MUPE, BBIACISS UX CYIIECTBEHHbIE
CBOMCTBA (TIPU3HAKH)

Branenue ocHoBaMU MOHATHITHOTO arllapara i CHMBOJIHMYECKOTO
sI3bIKa (PUBHKY U UCTIOB30BAHUE UX IS PEIICHUS yIeOHBIX
3aj1ad4;

YMEHUE XapaKTepU30BaTh CBOMCTBA Tell, (PU3UUECKUE SBJICHUS U
MPOLIECCHI, UCIIOJIBb3YS (PYHIaMEHTAJIbHbIE U SMIIUPUYECKUE
3aKOHBI

YMeHue onmchbiBaTh HN3YUYCHHBIC CBOMCTBA T€N U (1)I/ISI/IT-I€CKI/I€
ABJICHUS, UCITIOJIb3YA (bHSI/I‘IGCKHe BCJINYNHEBI

Brnagenne ocHOBaMU METOJIOB HAYYHOTO MO3HAHUS C YIETOM
coOJIr0/IeHUs MpaBUil 6€30MacHOro Tpyaa:

HaOMroIeHNEe (PU3UYECKUX SIBIICHUN: YMEHUE CAMOCTOSITEIIbHO
coOupaTh IKCIIEPUMEHTATIFHYIO YCTAHOBKY M3 JJAHHOTO Ha0opa
000pyI0BaHUs TTO HHCTPYKIIMU, OTTUCHIBATH XOJ OTbITa U
3aMHUChIBATh €T0 Pe3yJIbTaThl, POPMYIUPOBATH BHIBOBL;

MPOBEJICHUE MPSMBIX U KOCBEHHBIX U3MEPEHUM (PU3HUUECKUX
BEJIMYMH: YMEHUE INIAHUPOBATH U3MEPEHUSI, CAMOCTOSITEILHO
cOOUpATh IKCIEPUMEHTATBHYIO YCTAHOBKY MO MHCTPYKIIUH,
BBIUUCIISITh 3HAYCHHUE BEJIMYMHBI U AHAJIM3UPOBATH MTOJTyYEHHBIE
pPEe3yJIbTATHI C YYETOM 3aJaHHOU NOTPEIIHOCTH PE3YJIHTATOB
VU3MEPECHUM;

IIPOBEJEHNE HECIIOKHBIX IKCIIEPUMEHTAIBHBIX UCCIECIOBAHU;
CaMOCTOSITENIbHO COOMPATh SKCIEPUMEHTANIBHYIO YCTAHOBKY U
IIPOBOJUTH UCCIIEIOBAHUE 110 UHCTPYKIMH, IPEACTABIATh
MOJTy4YEHHBIE 3aBUCUMOCTU (PU3NYECKUX BETUYHMH B BUJIE TaOJIHII
U TpaMKOB, YUYUTHIBATh MOTPEIIHOCTH, AENATh BBIBOBI IO
pe3yJbTaTaM UCCIEA0BAHNUS




[TonumaHue xapakTEpHBIX CBOMCTB (PU3NUECKUX MOJEIIEH
(MaTepuanbHas TO4Ka, a0COIMIOTHO TBEPIOE TENIO, MOJIETH
CTPOEHMS T'a30B, KUJIKOCTEN U TBEPABIX TEN, INIAHETApHAS
MOJIEJIb aTOMa, HYKJIOHHAsl MOZIEJIb aTOMHOTO Sipa) U YMEHHE
MPUMEHSTh UX JIJIS1 OOBSICHEHUS (PU3MUECKHUX MPOIIECCOB

YMmenue o0bSICHITh (PU3NUECKHE MPOLIECCHl U CBOICTBA TET, B
TOM YHCJIE U B KOHTEKCTE CUTyallui IIPaKTUKO-
OPHUEHTHPOBAHHOI'O XapaKTepa, B YACTHOCTH, BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBA3U U CTPOUTH OOBSICHEHHUE C OTIOPOM
Ha U3YYEHHBIE CBOMCTBA PU3NYECKUX SIBJICHUM, (PU3NUECKUE
3aKOHBI, 3aKOHOMEPHOCTH U MOJIENN

YMeHue pemath pacy€THbie 3a1a4uu (Ha 0asze 2-3 ypaBHEHUN),
UCIIOJIb3Ysl 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (DU3HUECKUE
BEJIMYMHBI, B YACTHOCTH, 3aIMCBIBATH KPATKOE YCIOBUE 3a7a4H,
BBISIBJISITH HEJJOCTAIOLIUE IaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIBI,
HEOOXOAUMBbIE AJIs €€ pelIeHMs], UCI0JIb30BaTh CIIPABOYHbBIE
JAHHBIE, TPOBOJIUTH PACUETHI U OLIEHUBATh PEATUCTUYHOCTD
MOJIYYEHHOTO 3HAYeHHS (PU3MUECKON BEJIMYMHBL, YMEHUE
OTIPENIEIISITh PA3MEPHOCTh (PU3NUECKON BETUYUHBI, TOJTyYEHHON
IIPYU pELICHUH 33Ja4U

YMeHue xapakTepru30BaTh NPUHILIUIIBI IEHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM YHCJI€ OBITOBBIX MPUOOPOB, U MPOMBILUIEHHBIX
TEXHOJIOTHYECKUX TPOIIECCOB IO UX OMUCAHUIO, UCIIONIb3YS
3HAHUA O CBOMCTBAX (PM3UUECKUX SBICHUI U HEOOXOIUMBIE
(bu3nuecKre 3aKOHOMEPHOCTH

10

YMeHue ucronb30BaTh 3HAHUS O (PU3UIECKUX SIBJICHUSIX B
MOBCEHEBHOM JKU3HU I 00ecTieueHns 0€30MMacHOCTH TIPH
oOpareHuu ¢ OBITOBBIMU MTPUOOPAMU U TEXHUUECKUMHU
YCTPONCTBAMH, COXPAHEHHUS 3I0POBBS U COOTIOICHUS HOPM
9KOJIOTHYCCKOTO TTOBEACHUS B OKPYKAIOIIEH CpeJie; TOHUMAaHNe
HEO0OXOIMMOCTH TPUMEHEHUS JOCTKEHNN (DU3UKH U
TEXHOJIOTUH TSl palliOHAITBHOTO MPUPOIOTIONE30BaAHMS

11

OnsIT noucka, Mpeodpa3oBaHus U MPEICTaBICHUS HHDOpPMALIUU
(Gu3nIECKOro CoAepKaHMsI C UCMOJIBb30BaHNEM HH(POPMAITMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTHUI;




YMEHHE OIICHUBATh IOCTOBEPHOCTH MOTYyYEHHOW NH(pOpMaLuy Ha
OCHOBE UMEIOIIUXCS 3HAHUH U JOIOJHUTEIBHBIX HCTOYHUKOB;

YMEHHE HCIO0JIb30BATh IIPH BHIIIOJHEHUH YUEOHBIX 3ajaHHi
HAYYHO-TIOMYJISIPHYIO JIUTEPATYPy (HPU3HUECKOTO COMepKaHus,
CIIPaBOYHBIE MaTEPHAIIBI, pECYpPChI ceTH MHTEpHET;

BJaJieHne 0a30BBIMU HaBBIKaMH MpeoOpa3oBaHus HHDoOpMauu
13 OJITHOM 3HAKOBOM CHUCTEMBI B IPYT'YIO; YMEHHUE CO3/1aBaTh
COOCTBEHHbBIE MUCbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE
UH(POpPMAIIUU U3 HECKOJBKUX UCTOYHHUKOB

5. Komudukarop (mpoBepsieMble 3J1IeMEHThI COAECPKAHUA)

Kon
poBeps-
e€MOTO
TpeOOBaHUS

[IpoBepsiembie TpeOOBAHUS K MTPEAMETHBIM PE3YJIbTaTaM
0a30BOr0 YPOBHS OCBOCHHS OCHOBHOM 00pa3oBaTeILHOMN
porpamMMbl OCHOBHOTO 00111er0 00pa3zoBanust Ha ocHoBe DI'OC

1

[Tonumanue ponu GU3NKK B HAYYHOU KapTUHE MUPA;

c(hOpMUPOBAHHOCTH 0A30BBIX MPEJICTABICHUN O 3aKOHOMEPHOU
CBSA3U U MIO3HABAEMOCTH SIBJIEHUM IPUPOABI, O POJIN
AKCIIEpUMEHTa B (PU3MKE, 0 CUCTEMOOOpa3yoIIel poiau GU3NKHU B
Pa3BUTUHU €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHUH, 00
ABOJTIOLMH (PU3UUECKUX 3HAHUU U UX POJIU B LIETOCTHOU
€CTECTBEHHOHAY4YHOU KapTUHE MUpPA, O BKJIAJE POCCUNCKUX U
3apyOeKHbIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OObSICHEHUE
IPOLIECCOB OKPY>KAIOIIETO MUPA, PA3BUTHE TEXHUKU U
TE€XHOJIOTUH

3HaHUA 0 BUJIaX MaTepuu (BEIIECTBO U MOJIE), O IBUKEHUU KaK
croco0e CyIecTBOBaHMS MaTepun, 00 aTOMHO-MOJIEKYIISIPHON
TEOPUU CTPOCHHMSI BEIIECTBA, O (PU3UUECKON CYITHOCTH SBJICHUM
npUpoAbl (MEXaHUYECKUX, TETJIOBBIX, JIEKTPOMArHUTHBIX U
KBAaHTOBBIX);




YMCHHUC pa3JInvdaTh SABJICHHS 110 OIMMCAHUIO UX XAPAKTCPHBIX
CBOIMCTB 1 Ha OCHOBE OIIBITOB, ACMOHCTPHUPYIOIMIUX JAHHOC
(bI/ISI/I‘IGCKOG SBJICHHUC,

yMEHHUE PACIIO3HABATH MIPOSIBICHUE H3yUYCHHBIX (PU3NIECKUX
SIBJICHUU B OKPYXKAIOIIEM MUPE, BBIACISS UX CYIIECTBEHHbIE
CBOMCTBA (TIPU3HAKH)

Branenue ocHoBaMU MOHATHITHOTO arllapara i CHMBOJIHMYECKOTO
sI3bIKa (PU3MKU U UCTIONBb30BAHUE UX IS PEIICHUS YICOHBIX
3aj1ad4;

YMEHUE XapaKTepU30BaTh CBOMCTBA Tell, (PU3UUECKUE SBJICHUS U
MPOLIECCHI, UCIIOJIBb3YS (PYHIaMEHTAJIbHbIE U SMIIUPUYECKUE
3aKOHBI

YMeHue onmchbiBaTh HN3YUYCHHBIC CBOMCTBA T€N U (1)I/ISI/IT-I€CKI/I€
ABJICHUS, UCITIOJIb3YA (bHSI/I‘IGCKHe BCIINMYMHBI

Brnagenne ocHOBaMU METOJIOB HAYYHOTO TTO3HAHUS C YUETOM
coOJIr0/IeHUs MpaBUil 6€30MacHOro Tpyaa:

HaOMroIeHNEe (PU3UYECKUX SIBIICHUN: YMEHUE CAMOCTOSITEIIbHO
coOupaTh IKCIIEPUMEHTATIFHYIO YCTAHOBKY M3 JJAHHOTO Ha0opa
000pyI0BaHUs IO UHCTPYKIIUU, OTTUCHIBATH XOJ1 OIBITA
3aMHUChIBATh €T0 Pe3yIbTaThl, POPMYIUPOBATH BHIBOJIBI;

MPOBEJICHUE MPSMBIX U KOCBEHHBIX U3MEPEHUM (PU3HUUECKUX
BEJIMYMH: YMEHUE INIAHUPOBATH U3MEPEHUSI, CAMOCTOSITEILHO
cOOUpATh IKCIEPUMEHTATBHYIO YCTAHOBKY MO MHCTPYKIIUH,
BBIUUCIISITh 3HAYCHHUE BEJIMYMHBI U AHAJIM3UPOBATH MOJYYEHHBIE
pPEe3yJIbTATHI C YYETOM 3aJaHHOW MOTPEIIHOCTH PE3YIITATOB
VU3MEPECHUM;

IIPOBEJEHNE HECIIOKHBIX IKCIIEPUMEHTAIBHBIX UCCIECIOBAHU;
CaMOCTOSITENIbHO COOMPATh SKCIEPUMEHTANIBHYIO YCTAHOBKY U
IIPOBOJUTH UCCIIEIOBAHUE 110 UHCTPYKIMH, IPEACTABIATh
MOJTy4Y€HHBIE 3aBUCUMOCTH (PU3NYECKUX BETUYHMH B BUJIE TaOJIHII
U TpadMKOB, YUUTHIBATh MOTPEIIHOCTH, AETATh BHIBOBI MO
pe3yJbTaTaM UCCIEA0BAHNUS




[TonumaHue xapakTEpHBIX CBOMCTB (PU3NUECKUX MOJEIIEH
(MaTepuanbHas TO4Ka, a0COIMIOTHO TBEPIOE TENIO, MOJIETH
CTPOEHMUS Ta30B, )KUJIKOCTEN U TBEPABIX TEJ, IUIAHETAPHAS
MOJI€JIb aTOMa, HYKJIOHHAsl MOZI€JIb aTOMHOT0 Siipa) U YMEHHE
MPUMEHSTh UX JIJIS1 OOBSICHEHUS (PU3MUECKHUX MPOIIECCOB

YMmenue o0bSICHITh (PU3NUECKHE MPOLIECCHl U CBOICTBA TET, B
TOM YHCJIE U B KOHTEKCTE CUTyallui IIPaKTUKO-
OPHEHTHPOBAHHOI'O XapaKTepa, B YACTHOCTH, BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBA3U U CTPOUTH OOBSICHEHHE C OTIOPOM
Ha U3YYEHHBIE CBOMCTBA PU3NYECKUX SIBJICHUM, (PU3NUECKUE
3aKOHBI, 3aKOHOMEPHOCTH U MOJIENN

YMeHue pemath pacy€THbie 3a1a4uu (Ha 0asze 2-3 ypaBHEHUN),
UCIIOJIb3Ysl 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PHU3HUECKHE
BEJIMYMHBI, B YACTHOCTH, 3aIMCHIBATH KPATKOE YCIOBHE 3aa4H,
BBISIBJISITH HEJJOCTAIOLIUE IaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIBI,
HEOOXOAUMBbIE AJIs €€ pelIeHMs], UCI0JIb30BaTh CIIPABOYHbBIE
JAHHBIE, TPOBOJIUTH PACUETHI U OLIEHUBATh PEATUCTUYHOCTD
MOJIyYEeHHOTO 3HAUeHUS (PU3HUECKON BEIMYMHBI, YMEHUE
OTIPENEIISITh PAa3MEPHOCTh (PU3NUECKON BETUYUHBI, OJIYYEHHOMN
IIPYU pELICHUH 33Ja4U

YMeHue xapakTepru30BaTh NPUHILIUIIBI IEHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM YHCJI€ OBITOBBIX MPUOOPOB, U MPOMBILUIEHHBIX
TEXHOJIOTHUECKHUX TMPOIIECCOB MO UX OMUCAHUIO, UCTIONB3YS
3HAHUA O CBOMCTBAX (PM3UUECKUX SBICHUIN U HEOOXOUMbIC
(bu3nuecKre 3aKOHOMEPHOCTH

10

YMeHue ucronb30BaTh 3HAHUS O (PU3UIECKUX SIBJICHUSIX B
MOBCEHEBHOM JKU3HU I 00ecTieueHns 0€30MMacHOCTH TIPH
oOpareHuu ¢ OBITOBBIMU MTPUOOPAMU U TEXHUUECKUMHU
YCTPONCTBAMH, COXPAHEHHUS 3I0POBBS U COOTIOICHUS HOPM
9KOJIOTHYCCKOTO TTOBEACHUS B OKPYXKAIOIIEH CpeJie; MOHUMaHNe
HEO0OXOIMMOCTH TPUMEHEHUS JOCTKEHNN (DU3UKH U
TEXHOJIOTUH TSl palliOHAITBHOTO MPUPOIOTIONE30BaAHMS

11

OmnbIT oKCKa, Mpeodpa30BaHus U MPEACTaBICHU HH(OPMALIUU
(Gu3nIECKOro CoAepKaHMsI C UCMOJIBb30BaHNEM HH(POPMAITMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI;




YMEHHE OIICHUBATh IOCTOBEPHOCTH MOTYyYEHHOW NH(pOpMaLuy Ha
OCHOBE UMEIOIIUXCS 3HAHUH U JOIOJHUTEIBHBIX HCTOYHUKOB;

YMEHHE HCIO0JIb30BATh IIPH BHIIIOJHEHUH YUEOHBIX 3ajaHHi
HAYYHO-TIOMYJISIPHYIO JIUTEPATYPy (HPU3HUECKOTO COMepKaHus,
CIIPaBOYHBIE MaTEPHAIIBI, pECYpPChI ceTH MHTEpHET;

BJaJieHne 0a30BBIMU HaBBIKaMH MpeoOpa3oBaHus HHDoOpMauu
13 OJITHOM 3HAKOBOM CHUCTEMBI B IPYT'YIO; YMEHHUE CO3/1aBaTh
COOCTBEHHbBIE TMCbMEHHBIE U YCTHBIE COOOIIEHNS Ha OCHOBE
UH(POpPMAIIUU U3 HECKOJBKUX UCTOYHHUKOB

Kon [IpoBepsieMblii 3JIEMEHT COJICPKAHUS
1 MEXAHUYECKUE ABJIEHUA
1.1 Mexanunueckoe BrkeHHE. MarepuanbHas Touka. Cucrema
otcu€Tta. OTHOCUTEIBHOCTD JBUKECHHS
1.2 PaBHOMepHOE 1 HEpaBHOMEpHOE NBHKEHUE. CpeqHss CKOPOCTb.
®opmyiia U1l BBIYUCIEHUS CPENHEN CKOPOCTH:
S
v=—
t
1.3 PaBHOMEpHOE IPSAMONMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAWHATHI TEJIa OT BPEMEHM B CIy4ae PaBHOMEPHOTO
NPSAMOJIMHEWHOTO IBUKEHUSA:
x(t) =Xy + vyt
I'paduku 3aBUCUMOCTH OT BPEMEHH ISl POEKIIMH CKOPOCTH,
IIPOECKLINH NEPEMELIEHUS, ITyTH, KOOPAUHATHI IIPU PABHOMEPHOM
OPSIMOJINHEWHOM JABUKEHUU
1.4 3aBUCUMOCTb KOOPAMHATHI T€JIa OT BPEMEHU B CIIy4yae

PaBHOYCKOPECHHOI'O pr[MOJIHHCﬁHOFO JABUKCHHA:

X(t)=xg +Vgt+a,-

—+
| T




@opMyIibl JIs MPOSKIUU MTepEMENICHUS, MPOEKIIMA CKOPOCTH U
MPOEKIIMU YCKOPEHUS MIPU PABHOYCKOPEHHOM MPSIMOJIUHEHHOM
JIBUYKEHUU:

t2
s, (1) = UOX-t+aX-?

U, (1) =V, +a,t

a, (t) = const

['paduku 3aBUCUMOCTH OT BpEMEHU JJIsI POSKIIUU YCKOPEHHUS,
MPOEKLIHUH CKOPOCTH, MPOEKIIMU NIEPEMEILICHUS], KOOPJIUHATHI ITPU
PaBHOYCKOPEHHOM MPSIMOJIMHEHOM JBUKEHUU

1.5

CBobOoaHoe nagenue. Dopmyiibl, OMUCHIBAIOIINE CBOOOTHOE
najIcHUE TeJla 0 BEPTUKAIH (IBMKEHUE TEJIa BHU3 WM BBEPX
OTHOCUTEJILHO MOoBepXHOCTU 3eMitn). [ paduku 3aBUCUMOCTH OT
BPEMEHU JJI MPOCKIIMU YCKOPEHMUSI, POCKIIUN CKOPOCTH U
KOOPJIMHATHI MPY CBOOOTHOM TaICHUH TeJa TI0 BEPTUKAIH

1.6

CKOpOoCTh paBHOMEPHOTO JABMKEHHUS TENA 110 OKPYKHOCTH.
Hanpasnenue ckopocrtu.

dopmyna s BEIYUCIICHUS CKOPOCTH Yepe3 paarnyc OKPYKHOCTH H
epro 1 0OpaIeHus:

entpocTpemurenbHoe yckopenne. Hanpasnenue
LEHTPOCTPEMUTENBHOTO YCKOpeHUs1. PopMyJia JUIsl BBIYUCICHUS
YCKOPEHMUS:




2
L

ay=—
I R

@opMyiia, CBI3bIBAIOIIASA IEPUOJ] U YACTOTY OOpaIllCHHUS:

T
1.7 Macca. [TnotHocTs BemiecTBa. @opMmyiia sl BEBIYUCICHUS
MJIOTHOCTH:
p= m
v
1.8 Cuna - BekTopHas ¢usznueckas BenuunHa. CioXeHue CHil
1.9 SBnienue nnepuuu. [lepsoiii 3akoH HeroToHa
1.10 Bropoii 3akoH HeroToHa:
F=m-a
CoHanpaBiIeHHOCTh BEKTOpAa YCKOPEHUS Tela U BEKTOpA CHIIBI,
JIEUCTBYIOIIEH HA TEJIO
1.11 Bzaumopeiictue ten. Tperuii 3akon HeroToHa:
F2o1 =-Fis2
1.12 TpeHue nMokos U TpeHue CKoybxeHus. Popmyiia sl BBIYUCIECHUS
MOJIYJISI CUJIBI TPEHUS CKOJIbKCHUSI:
Frpp =N
1.13 Hedbopmanus Tena. Yopyrue u Heynpyrue aehopManun. 3aKkoH
ynpyroi nedopmaruu (3akoH ['yka):
F=k-Al
1.14 BcemupHoe TsaroteHue. 3aKkoH BCEMUPHOTO TATOTCHUS:




Cuina TspkecTu. Y CKOpeHrue CBOOOJHOTO MaJICHUS.

dopMya J71s1 BBIYUCICHUS CUIIBI TSHKECTH BOM3U TOBEPXHOCTH
3eMiu:

F=mg

JIBmxenue iaHeT Bokpyr Connua. IlepBas kocMuueckas
CKOPOCTb.

HeBecoMocTs u nieperpysku

1.15

Nmmynbe Tena - BeKkTopHas pu3ndecKas BeJIU4rHa.

p=mv

Nmnynbe cucTeMsl Tel.

N3menenne nmnysnbca. IMIysibc cuibl

1.16

3aKOH COXPAaHEHUs UMITYJIbCA JJI1 3aMKHYTON CHCTEMBI TE:
p=m;v, +m,v, = const

PeakTuBHOE IBHXKEHHE

1.17

Mexannueckas padota. DopMyna 1 BEIUUCICHUS paOOThI CUIIBL:

A =Fscosa
Mexannueckas MOIIHOCTD:

N=2
t

1.18

Kunetnueckas u IMOTCHIUAJIbHAA SHCPIUA.




cDOpM}’J’Ia JJIA BBIYMCIICHU S KHHETHUYECKOMN OHCPIUHU:

mov
E, =V
k™

Teopema 0 KHHETUYECKON SHEPTUM.

dopMya 115l BBIYMCICHUS MOTCHIIUAIBHON SHEPrUH TelIa,
MOIHATOTO Haa 3eMIICH:

Ep = mgh

1.19

MexaHu4yeckas OHCPIUAL

E=E, +E,

3aKOH COXpaHEHUsI MEXaHNYECKOM sHeprun. dopMyna i 3aKOHa
COXpaHEHUsI MEXaHUYECKON YHEPTUU B OTCYTCTBUE CUJI TPEHUS:

E = const.

[IpeBpalienre MEXaHUYECKOW SJHEPTUU ITPU HAJTMYUU CUJIbI TPEHUS

1.20

[IpocTeie MexaHu3MBI. "30JI0TOE NPABUIIO" MEXAHUKHU.
Poruar. MOMeEHT cHJTbI:

M = FI.

YcnoBue paBHOBECHS phlyara:

Ml +M2 +...=O

[ToaBMKHBIA U HETTOABUKHBII OJIOKH.




A

noJie3Has

’r] =
KIII mpocThIX MEXaHU3MOB,

3aTpadycHHad

1.21

JlaBieHue TBEPIOro TENaA.

dopMya 1151 BBIYUCICHUSA JIaBJICHUS TBEPIOTO Tea:
_F

P

JlaBnenue raza. ATMocepHoe JaBlieHHE.

I'mapocTaTnueckoe 1aBiIeHUE BHYTPHU KUJIKOCTH.

(DOpMYJ]a JJIS1 BBIYUCIICHUA JaBJICHUA BHYTPH KUJIKOCTH!

p =pgh+py,

1.22

3akoH [lackans. ['mapaBnuyeckuii mpecc

1.23

3akoH Apxumena. Popmyiia Iyl ONPEAEIICHUS BBITAJKUBAOIIEH
CHUJIBI, JEUCTBYIOIIEH Ha TEJIO, ITOrPYKEHHOE B )KUIAKOCTh WJIU Ias3:

FApx. = pgv .

Ycnosue niaBanusd Tena. [lnaBanue CYIOB U BO3YXOILNTABaAaHHC

1.24

Mexanndeckue KojaeOanus. AMIUTMTYAQ, TIEPUOT U YacTOTa
KOJICOaHMIA.

V=—
®dopmya, CBSI3bIBAIONIASL YACTOTY U MEPUO KOJICOAHUM: T

1.25

MareMaTuyeckui U pyKUHHbIA MasTHUKU. [[peBpaiienue
SHEPTUU TIPHU KOJIeOATETHHOM JIBI>KCHUH

1.26

3aryxaromue kosuebanus. BelHyxaeHHbIe KoneOanus. Pezonanc

1.27

MexaHn4eCKHUE BOJIHEI. HpOI[OJILHBI@ H IIOIICPCYHBIC BOJIHEI. I[JII/IHa
BOJIHBI U CKOPOCTBh PaCIIpOCTPAHCHHA BOJIHBI:

A=vT




1.28

3Byk. ['poMKOCTH 1 BhIcOTa 3ByKa. OTpaxkeHue 3BYKOBOM BOJHBI HA
rpaHuiie IByX cpell. IHdpa3Byk U yiIbTpa3ByK

1.29

IIpakmuyeckue pabomul

N3mepenne cpenHen IIIOTHOCTH BEIIECTBA; APXUMETOBOU CHUIIBI,
KECTKOCTHU NPYKUHBI; KOAPDUIIUESHTA TPEHUS CKOTBKECHHS; paOOTHI
CUJIBI TPEHHUSI, CUJIbI YIIPYTOCTH; CPEeIHENH CKOPOCTH JIBUXKECHUS
Opycka 1o HaKJIOHHOM TJIOCKOCTH; YCKOPEHUs OpycKa Mpu
JNBH>KEHUU IO HAKJIOHHOM TIOCKOCTH; YaCTOTHI U MEpUoa
KoJieOaHUM MaTEMaTUYEeCKOTO MasiTHUKA; YaCTOTHI U TIepuoia
KoJiIeOaHUM MPYKUHHOT'O MasiTHUKA; MOMEHTA CHJIBI,
JNEUCTBYIOIIETO HA phIyar; paboThl CHJIbI YIPYTOCTH MIPU MOABbEME
rpy3a ¢ IOMOIIbIO HETOJBMKHOTO 0JI0Ka; pabOThI CUIIBI YIIPYTOCTH
U MOBEME TPYy3a C TOMOIIBIO MOJBUKHOTO OJIOKA.
WccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHIIBI OT 00bEMa
NOTPYKEHHOM YaCTH Teja U OT INIOTHOCTH KUAKOCTH;
HE3aBUCHUMOCTH BBITAIKHBAIOIIEH CHIIBI OT MacChl TeJa; CUIIbI
TPEHUS CKOJIBKEHUS OT CUJIbl HOPMAJILHOTO JIaBJICHUS U OT pojia
MOBEPXHOCTH; CUJIBI YIIPYTOCTH, BOSHUKAIOIIEH B MPYKUHE, OT
CTEIEeHH JieopMaluu MPYKUHBI, YCKOPEHUST OpycKa OT yrijia
HAKJIOHA HAMPAaBJIAIONICH; mepuoa (4acToThl) KoJeOaHui HUTSHOTO
MasTHUKA OT JUTMHBI HUTH; TIEpHOJIa KoeOaHuii MPY>KUHHOTO
MasgTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI; UCCIIEIOBAHHE
HE3aBUCUMOCTH MEeproaa KoJieOaHUH HUTSHOTO MasiTHUKA OT MAcCChI

rpy3a.

[IpoBepka ycnoBusi paBHOBECHUS pbluara

1.30

Qu3suueckue A61eHUsA 8 NPUpoOe: TPUMEPBI ABUKEHUS C
PAa3IMYHBIMHA CKOPOCTSIMU B JKMBOW U HEXKUBOW MPUPOJIE, IEUCTBUE
CHUJIBI TPEHHUS B IPUPOJIE U TEXHUKE, IPUIIUBBI U OTJIUBBI, IBUKECHUE
naHeT COTHEYHOUM CUCTEMBI, PEAKTUBHOE JIBUKEHHUE KUBBIX
OpraHU3MOB, phIUary B TeJie YeJI0BeKa, BIUSHUE aTMOCHEPHOTO
JABJICHUS HA )KMBOM OpraHu3M, IIaBaHUE pbl0, BOCIPUSATHE 3BYKOB
KUBOTHBIMH, 3EMJICTPSACEHHE, CEICMUYECKUE BOJIHBI, IIyHAMH, X0

1.31

Texnuueckue ycmpoﬁcmea: CIIMAOMCTP, AATIYUKHU ITOJIOKCHUA,
pPacCTOSAHUA U YCKOPCHUS, ITUHAMOMCETDP, IMIOAIINUITHUKHA, PAKCTHI,
pbr4ar, HOI[BH)KHBIﬁ u Hel'IO,Z[BI/I}KHBII‘/JI 6JIOKI/I, HaKJIOHHAasA




IJIOCKOCTb, MTPOCTHIE MEXAHU3MBI B OBITY, COOOIIAOIINECS COCY/IbI,
YCTPOMCTBO BOJOIPOBO/IA, THIPABIMYECKUH TIPECC, MAHOMETD,
O6apoMeTp, BBICOTOMEp, TOPLTHEBOM HACOC, ApPEOMETP, IXOJIOT,
HCIIOJIb30BaHUE YJIbTPa3ByKa B OBITY M TEXHUKE

2 TEITJIOBBIE SABJIEHU S

2.1 OCHOBHBI€ MTOJIOKEHUST MOJIEKYJIIPHO-KUHETHIECKON TEOPUH
CTpOeHHUSs BelecTBa. Mojaenu TBEPAOTo, )KUJIKOTO U ra3000pa3HOTO
cocTosiHUM BemecTBa. Kpuctammnueckue u aMopHbIe Tela

2.2 JIBioxkeHue yacTull BeilecTBa. CBsI3b CKOPOCTH JABUKEHUS YACTHI] C
TeMIiiepaTypoil. bpoyHoBckoe aBmxeHue, 1uddysus

2.3 CmaumBaHKE M KalTWUIIPHBIC SBJICHUS

2.4 TennoBoe paclIMpeHHe U CKaTUE

2.5 TemnnoBoe paBHOBECHE

2.6 Buytpennsis sueprus. Pabota u termonepenaya Kak criocoObl
M3MEHEHUS BHYTPEHHEH SHEPTHH

2.7 Bupsr Terionepeaum: TEIIONPOBOIHOCTh, KOHBEKITUS, U3IIyUCHUE

2.8 HarpeBanue u oxnaxaenue teia. KoimyecTBo TEmoThI. Y IelibHast
TEIJIOEMKOCTD:
Q=cm(t, —t;)

2.9 3aKOH COXpAHEHHUS PHEPTUH B TEIJIOBBIX MPOIECcaxX. Y paBHEHUE
TEILUIOBOTO OajlaHca:

2.10 Ucnapenne u konaeHcanus. IsMeHeHne BHYTpPEHHEN SHEPTUH B
IpoIriecce UCMapeHust U KoHJeHcau. Kumnenue sKuaKoCcTy.
VY nenbHast TerI0Ta MapooOpa3oBaHUS:
=2

m
2.11 Brnaxxnocts Bo3myxa
2.12 [InaBnenue u kpuctamuzamnus. i3MeHeHre BHyTpeHHEH SHEPTUr

IIpY IJIABJICHUHU U KPUCTAJUIM3alINH. YI[GJIBHaﬂ TCIIJIOTA I1JIaBJICHUA:




,_Q
m

2.13

BHYTPGHHSI}I OHCPIUA CropaHus TOIIMBA. y,ZIeJ'II)HaSI TCIIIIOTA
CropaHuA TOIIJIMBA:

.- Q
m

2.14

[Tpuntumne pabotsl TeruioBbix apurareneit. KI1/] TeroBoro
JBUTaTENA

2.15

IIpaxmuuecxue pabomoi

N3mepenue yaenbHOU TEMI0EMKOCTH METAITIMYECKOTO IWIIMH/IPA;
KOJIMYECTBA TEIUIOTHI, IOJIyYEHHOI'O BOJIOM KOMHATHOM
TEeMIEPaTypbl PUKCUPOBAHHOU MACChl, B KOTOPYIO ONYIIEH
HArpeThlil HWINHAP; KOJIMYECTBA TEIJIOTHI, OTAAHHOTO HArPEThIM
HUIMHAPOM, MOCTE OMYCKaHMs €ro B BOAY KOMHAaTHON
TEMIIepaTypbl; OTHOCUTEIBHON BIIAXKHOCTH BO3AYyXa; yAEIbHON
TEIJIOTHI TUIABJICHUS JIbJA.

HccnenoBanne n3MeHEHUs TEMIIEPATYPHI BOJBI ITPU PA3IUIHBIX
YCIIOBUSX; SBJICHUS TETJIOOOMEHA MPU CMEIIMBAHUU XOJIOTHOMN U
ropsityer BOJBI; MPOLIECCA UCTIAPEHUS

2.16

Qusuueckue s6j1eHUsL 8 NPUpode. TOBEPXHOCTHOE HATSHKEHUE U
KanWJUISIPHbBIC SBJICHUS B PUPOJE, KPUCTAILIBI B PUPOJIE,
uznydyenue CoJiHIla, 3aMep3aHue BOJOEMOB, MOPCKUE OpPHU3HI;
oOpa3zoBaHHe POCHI, TYMaHa, UHES, CHETa

2.17

Texnuueckue ycmpoucmea: KaluuIsIpbl, IPUMEPbI UCIOJIb30BaHUS
KPHUCTAJIOB, KUAKOCTHBIA TEPMOMETP, AATUUK TEMIIEPATYPHI,
TEPMOC, CUCTEMA OTOIICHUSI JOMOB, TUTPOMETPbI, ICUXPOMETD,
napoBasi TypOHrHa, BUTaTeIb BHYTPEHHETO CTOPAHUS

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

DnekTpuzanus Ted. JBa Buaa 31eKTpUUECKUX 3apsioB

3.2

B3aumopeiicTBue 3apsikeHHbIX Ted. 3akoH KynoHa

3.3

3aKoH COXpaHCHUS SJICKTPUUCCKOI'O 3apsaaa




3.4

Onekrpuyeckoe nojie. Hanpsok€HHOCTD 3JEKTPUUYECKOTO TOJIS.
[IpuHIUI Cyneprno3uiiuy dIEKTPUIECKUX MOJeH (Ha KaYeCTBEHHOM

YPOBHE)

3.5

Hocurenu snektpuyeckux 3apsaoB. JledcTBrue 3IeKTPUIECKOTO
MOJISl HA AJIEKTpUYECKUE 3apsaibl. [I[pOBOMHUKY U TUATIEKTPUKU

3.6

[ToCTOAHHBIN JIEKTPUYECKUMN TOK. JICUCTBUS SIIEKTPUYECKOTO TOKA.
Cua Toka.

Hanpsokenue.

-4

t

u=2
q

3.7

DJIEKTPUYECKOE COMPOTUBIICHUE. Y AETBHOE AJIEKTPUUECKOE
CONIPOTHUBJICHUE:

3.8

3akoH OMa 1 y4acTKa 3JIEKTPUYECKOM LEIH:

1=—
R-

3.9

HOCJ’ICILOBaTeHBHOC COCANHCHUC ITPOBOJIHUKOB!

Hapaﬂneanoe COCANHCHUC ITPOBOJHHUKOB PaBHOI'O
COIMPOTHUBJICHUA:

R,
U]ZUZ. I=Il+12. R_T

CMelianHbIe COCIMHCHUA IIPOBOAHNKOB




3.10

Pa6ora n MOIODHOCTD JJICKTPHUYCCKOT'O TOKaA.

3.11

3akoH Jlxoyns - Jlenna:

Q=I*"R-t

3.12

OmnbiT Dpcrena. MarHuTHOE MOJI€ TPSIMOTO MPOBOJHUKA C TOKOM.
JInHMM MarHUTHOW UHIYKIIMH

3.13

MarsuTHOE MoJjie MOCTOSIHHOIO MarHuTa. BSaHMOHCﬁCTBHG
ITOCTOAHHBIX MAaI'HUTOB

3.14

JlelicTBHE MarHUTHOTO TOJIs1 HA TPOBOJHUK C TOKOM

3.15

OmnebiTel @apanes. SIBIeHUE JIEKTPOMArHUTHON UHIYKIIHAH.
[Ipasuio Jlenua

3.16

IIpakmuueckue pabomoi

H3MepeHune 31eKTpUIeCcKOro COMPOTHBIICHHS PE3UCTOPA;
MOIITHOCTH AJICKTPUUECKOTO TOKA; paOOTHI JIEKTPUIECKOTO TOKA.

Hccnenoanne 3aBUCUMOCTH CUJIBI TOKA, BOSHUKAIOUIETO B
MPOBOJHUKE (PE3UCTOPHI, JIAMIIOUKA), OT HAMPSHKEHUST Ha KOHIIaX
POBOJIHUKA; 3aBUCUMOCTH CONIPOTHUBJIEHUS OT AJIMHBI IPOBOJHUKA,
IUIOLIAAM €0 MOMEPEYHOr0 CEUEHHUS U YACIBHOIO COMPOTUBIIECHUS.

[TpoBepka npaBuia AJist SASKTPUIECKOTO HAMPSHKEHUS MPU
MOCJIeI0BaTEIbHOM COSIMHEHUHN MMPOBOJHUKOB; TIpaBUia JJIsl CUIIbI
AJIEKTPUYECKOTO TOKA MPH MapajuieIbHOM COCIUHEHUN
MPOBOJHUKOB (PE3UCTOPHI U JTAMITOYKA)

3.17

Quzuueckue s61eHUSA 8 NPUpoOe: FNEKTPUIECKUE SIBJICHUS B
atMocdepe, IIEKTPUIECTBO KUBBIX OPTraHU3MOB, MarHUTHOE TI0JIC
3emuu, apeiid moJrocoB, POJib MArHUTHOTO TOJISI JIJ1s )KU3HU Ha
3emJie, MOJAPHOE CUSTHUE

3.18

Texnuueckue ycmpoucmea: 31eKTPOCKOII, aMIIEPMETP, BOJILTMETP,
peocTart, CUETUYUK STEKTPUUECKON SHEPTUHU, IIEKTPOOCBETUTEIbHbIC
npuOOpbI, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IPUMEPHI),
AIIEKTPUUYECKUE MPETOXPAHUTEINH, TICKTPOMArHUT,




QJICKTPOABUI'ATCIIb IIOCTOAHHOI'O TOKA, TCHCPATOP IOCTOAHHOI'O
TOKa

3.19 DnekTpoMarHuTHbIe BOJHBL. [1Ikana 3eKTpOMarHUTHBIX BOJIH
3.20 JlydyeBas monenb cBeta. [IpsamonnHeiiHoe pacpoCcTpaHeHUe CBETa
3.21 3akoH oTpaxkeHus cBera. [nockoe 3epkaiio

3.22 [Ipenomnenue cBeta. 3aKOH NPEJIOMIICHUS CBETA

3.23 Jucniepcust cBera

3.24 Jlnnza. Xox mydelt B muH3e. DOKYCHOE PACCTOSTHUE JIMH3HI.
Onruyeckas cuia JIMH3bI:

D=1/F

3.25 ['ma3 kak ontudeckas cucreMa. OnTuyeckre mpuOopsI

3.26 IIpakmuueckue pabomoi
N3mepenue onTU4ecKoi CHIlbl cCOOMparolei JINH3bI; (POKYCHOTO
paccTosiHus coOuparole JIMH3bI (110 CBOMCTBY paBeHCTBA
pa3MepoB IMpeMeTa U U300pakeHusl, Korja MpeAMET PacloiokKeH B
JIBOMTHOM (POKYC€), TTOKa3aTes MPEJIOMIICHUS CTEKJIA.
Uccnenosanue cBoiicTBa M300pakeHus, MOJTYUYEHHOTO C TOMOIIbIO
coOuparolel JMH3bI; I3BMEHEHHSI (POKYCHOT'O paCcCTOSTHUS ABYX
CJIOKEHHBIX JIMH3; 3aBUCUMOCTH yTJIa TPEJIOMIICHHS CBETOBOTO
Jy4a OT yria NaJeHus Ha TpaHulle "BO3AyX - CTEKJIO"

3.27 Qusuueckue asnenusn 6 npupooe: 3atmenus Connia u JlyHsl, 11sera
TEJ, ONTUYECKUE sABJIeHUs B atMocepe (1iBeT Heba, pedpakius,
paayra, MUPax)

3.28 Texnuueckue ycmpoticmea. OYKH, IEPUCKOI, hoToanmnapar,
ONITUYECKUE CBETOBOIBI

4 KBAHTOBBGIE ABJIEHUA

4.1 PanuoaktuBHOCTh. AJb(a-, 6eTa-, raMmma-u3inyyeHus. Peakiu
anb(a- u Oera-pacnajaa

4.2 OmnsiTel Pesepdopaa no paccessnuto anbda-yactull. [lnanerapuas
MOJIeNb aToMa

4.3 CoctaB atromHoro spa. 3oTombl

4.4 [lepuwon momypacmaaa aTOMHBIX SiAEP

4.5 S nepHble peakiun. 3aKOHBI COXPaHEHUS 3apsI0BOTO M MaCCOBOTO

YHUCCII




4.6 Duszuueckue sA61eHUsL 8 NPUPode. €CTECTBEHHBIN paIM0aKTUBHBIN
($OH, KOCMUYECKHE Ty4YH, PaAHOAKTUBHOE H3TyICHHUE MTPUPOTHBIX
MUHEPAJIOB, IEHCTBUE PAAMOAKTUBHBIX N3TyUYeHUH Ha OpraHu3M
YeloBeKa

4.7 Texnuueckue ycmpoticmea: CIIEKTPOCKOI, UHANBUAYaJIbHBIN
N03UMETp, Kamepa BuibcoHa, saiepHast sHEpreTuka

6. TpedoBaHusI K 0CBOEHUIO MPOrPaMMBbI CPeTHEr0 001IEero 00pa3oBaHus

1) chopMUpOBaHHOCTH MPEICTABICHUI O POJIM M MeCTe (PU3UKH M aCTPOHOMHH B
COBPEMEHHOW HAYYHOW KapTUHE MHpa, O CHUCTEMOOOpa3yromiel poiau (U3MKU B
pPa3BUTHHM €CTECTBEHHBIX HAYK, TEXHUKH U COBPEMEHHBIX TEXHOJOTHW, O BKIAJE
POCCUHCKHX U 3apyOE€KHBIX YUYEHBIX-(PU3UKOB B pa3BUTUE HAyKU; IMOHUMaHHUE
¢u3znyecKkoil CymHOCTH HAOMIOJAaEMbIX SBJICHUH MHKPOMHUpPA, MaKpoMupa U
Meramupa; NOHUMaHUE POJIM ACTPOHOMUU B IIPAKTHYECKON A TEIIBHOCTU YEJI0BEKA
U JAIbHEWUIIEM HAayYHO-TEXHUYECKOM Pa3BUTHUHU, POJU (HU3UKU B (HOPMUPOBAHUU
Kpyrozopa U (yHKIHOHAJIBHOM TPaMOTHOCTH YEJOBEKa JJii pElICHUs
IIPaKTUYECKHX 3a]1a4;

2) chopMUPOBAHHOCTh YMEHUM pacro3HaBaTh PU3UUECKUE SIBJICHUS (IIPOIECCHI) U
OOBSCHATHh X HAa OCHOBE M3YyUYEHHBIX 3aKOHOB: PABHOMEPHOE U PABHOYCKOPEHHOE
NPSIMOJIMHEMHOE JIBM)KEHHE, CBOOOIHOE Ma/IeHHE TeJl, IBHKEHHUE MO0 OKPY>KHOCTH,
MHEPIMS, B3aUMOJICHCTBUE TEJ, KOJIEOATEIbHOE JBUKEHUE, PE30HAHC, BOJTHOBOE
nBUKeHue; AU dy3us, OpOyHOBCKOE JBUKEHUE, CTPOEHUE KUJIKOCTEN M TBEPbIX
Tel, W3MEHeHue oObema Tell Tpu HarpeBaHud (OXJAXKICHUHU), TEIJIOBOE
paBHOBECHE, UCIApPEHUE, KOHJEHCALMsS, IUJIABJIEHUE, KPUCTAJUIM3alus, KUIIECHUE,
BJIQXKHOCTh BO3/yXa, CBSI3b CPEHEN KMHETUYECKOW YHEPTUU TEIJIOBOTO JABUKEHUS
MOJIEKYJI C aOCOJIIOTHOM TeMIepaTypoil, MOBBIIICHUE AABJICHUS Taza IpU €ro
HarpeBaHUM B 3aKPBITOM COCYZE, CBSI3b MEXJy NapamMeTpaMH COCTOSIHUS ra3a B
U30IIpolleccax; dJEKTpU3alus Tel, B3aUMOJCHCTBHE 3apsiioB, HAarpeBaHUE
IIPOBOJIHUKA C TOKOM, B3aMMOJICHCTBHE MATHUTOB, JIEKTPOMAarHUTHasE UHAYKIU,
JNEUCTBUE MArHUTHOTO IIOJII HA MPOBOAHUK C TOKOM M ABWXKYIIUKCA 3apsi,
AIIEKTPOMArHUTHBIE KOJIEOAHUSI U BOJIHBI, IPSIMOJIMHENHOE

pacnpocTpaHeHue CBETa, OTpakKeHHUe, MpenoMiieHne, nHTepdepenuus, ubpakiuus
W MOJIIpy3alys CBeTa, AUCHEpCcHUsi cBeTa; (HOTOICKTpUIECKHUil A3(hPEeKT, CBETOBOE
JIaBJICHUE, BOSHUKHOBEHHE JIMHENYATOr0 CIIeKTpa aToMa BOJI0PO/ia, €CTECTBEHHAs U
MCKYCCTBEHHAs paIMOaKTUBHOCTD;

3) BiaJeHHE OCHOBOMOJATAOIUMU (PU3NUECKUMHU NOHATUAMHM W BEIUYMHAMU,
XapaKTEepU3yIOIIUMU (PU3UUECKHE MPOLECChl (CBA3aHHBIMU C MEXaHMYECKUM
JBUKCHUEM, B3aHMMOJCHCTBHEM TeJ, MEXaHHUYECKHUMH KOJICOAHUSIMH U BOJIHAMU;
aTOMHO-MOJIEKYJIIPHBIM CTPOEHUEM BELIECTBA, TEIIOBBIMHU ITPOLIECCAMH;
IEKTPUYECKUM U MAarHUTHbIM  TOJISIMH, AIEKTPUYECKUM  TOKOM,
AJIIEKTPOMArHUTHBIMU  KOJICOAHUSIMA W BOJIHAMH; OINTHYECKUMH SIBICHHSIMU;



KBAHTOBBIMHU  SIBJICHUSIMM,  CTPOEHHEM  aromMa W aTOMHOTO  sjpa,
PAIMOAKTUBHOCTBIO);  BJAJICHHE  OCHOBOIIOJATAIOMIUMHA  ACTPOHOMHUYECKUMU
MOHATUSIMU, TTO3BOJIIIOIIUMHU XapaKTEPU30BATh MPOLIECCHI,

MPOUCXOIAIINE HA 3BE3/1aX, B 3BE3[HBIX CHCTEMAX, B MEXKTAJIAKTUYECKOU CpELE;
JBIKEHUE HEOECHBIX TEJ, SBOJIIOIUIO 3Be3/1 U BeeneHHol;

4) BiageHUE 3aKOHOMEPHOCTSIMH, 3aKOHAMH M TEOPHUSIMHU (3aKOH BCEMHPHOTO
Tsirotenus, I, I1 u 111 3akonbl HbroTOHA, 3aKOH COXpaHEHHUSI MEXAHUYECKOU SHEPTUH,
3aKOH COXPAaHEHUsS WMITYJbCa, NPUHIMUI CYIEPNO3ULUU CWJI, MPUHLINI
PaBHONIPABHOCTH WHEPLMAIBHBIX CHUCTEM OTCYETA; MOJIECKYJISIPHO-KUHETHYECKYIO
TEOPUIO0 CTPOCHMS BEUIECTBA, FA30BbIE 3aKOHbBI, MEPBBIA 3aKOH TEPMOJIMHAMHUKU,
3aKOH COXPaHEHMS JIEKTPUUECKOro 3apsa, 3akoH KynoHna, 3akon OMa 115 yyacTka
uenu, 3akoH OMa 11 MOJTHOW 3JIEKTPUYECKOM 1eMH, 3aKoH [[koyns - JIenua, 3akoH
AJEKTPOMArHUTHOM  WMHAYKUHWH, 3aKOH  COXPAHEHHUsS  SHEPIrHH,  3aKOH
MPSMOJIMHEMHOIO PAaCHpOCTPAHEHUsI CBETA, 3aKOH OTPAXKEHUS CBETA, 3aKOH
IPEJIOMJICHUSI CBETA; 3aKOH COXPAHEHUS SHEPIUM, 3aKOH COXPAHEHHUSI MMITYJIbCA,
3aKOH COXPaHEHUS AJIEKTPUYECKOTO 3apsia, 3aKOH COXPaHEHHUSI MacCOBOIO YHMCIIA,
nocTynaTel bopa, 3aK0H pajMOaKTHUBHOTO pacraja); YBEPEHHOE HCIIOJIb30BAHUE
3aKOHOB U 3aKOHOMEPHOCTEH NPH aHaNM3e (PU3NUECKUX SIBJICHUN U MPOIIECCOB;

5) yMeHHe yUWUTHIBATh TPAHUII TPUMEHEHUSI U3YUYCHHBIX (DU3UYECKUX MOJIEIICH:
MaTepuajibHasi TOYKa, MHEPIMAIbHAsA CHUCTEMa OTCYUETA, UJICAJIbHBINA Ta3; MOJEIU
CTPOCHMS Ta30B, KUJIKOCTEM M TBEPABIX TEJ, TOYEYHBIM DJIEKTPUUECKUN 3apsl,
aepHas MOJENb aToMa, HYKJIOHHAas MOJENIb aTOMHOIO fA/pa NpU PEUICHUU
bu3nuecKux 3aaay;

6) BiaJ€HUE OCHOBHBIMU METOJAMHU HAy4YHOTO IIO3HAHHUSA, HCMOJb3yEeMbIMU B
¢dbu3uKe: MPOBOJAUTH TPSMbIE W KOCBEHHbIE H3MEpPECHHS (PU3UYECKUX BEIWYUH,
BBIOMpasi ONTUMAJIbHBIA CIIOCOO0 M3MEPEHUSI W UCIOJb3YSd H3BECTHBIE METO/IbI
OLCHKHU TIOTPEIIHOCTEN HW3MEPEHHM, MPOBOAUTH HCCIIEIOBAHUE 3aBUCUMOCTEHN
bu3MYeCKuX BEIUYMH C MCIOJIb30BAaHUEM TMPSAMBIX U3MEPEHHUH, OOBACHSTH
MOJIYYCHHBIC PE3YJIbTaThl, UCIOIB3Ysl (DU3NUECKUE TCOPUU, 3aKOHBI U TOHATHUSA, U
JienaTh BBIBOJIBI; COOJIONATh TpaBuia O€30MacHOro Tpyaa MpU TPOBEICHUU
WCCJICIOBAHUM B paMKaxX y4eOHOTO JKCIEPUMEHTa M y4eOHO-UCCIIEeI0BATEIbCKON
NESATETLHOCTH C UCIOJIb30BAaHUEM ITM(GPOBBIX H3MEPUTEIBHBIX YCTPOUCTB U
nabopaTopHOTO 000pyAOBaHUS; CHOPMUPOBAHHOCTD

MPEICTABICHUIN O METOAX MOJTYUYECHUSI HAYUYHbIX aCTPOHOMUYECKUX 3HAHUM;

7) chopMHpPOBAHHOCTh YMEHHUS pellaTh pacyeTHbIE 3aJayd C SIBHO 3aJaHHOMN
(bu3nYecKoil MOJICIIbIO, UCTIONB3Ysl (PU3UUECKUEe 3aKOHBI U MPUHITUIIBI; HA OCHOBE
aHaju3a yCJIOBUS 3aJlauyd BBIOMPATh (PU3NUECKYIO MO/IEIb, BBIACISITh (PU3MUECKUE
BEJIMYUHBI U (POPMYJIbI, HEOOXOAUMBIE ISl €€ PEIICHHUS, MPOBOJUTHh PACUETHI U
OLICHMBATh PEAJTLHOCTH MOJYYEHHOTO 3HAa4YeHUs (U3UUYECKOW BEJIMYUHBI, PEIIaTh
KAQYECTBEHHbBIC 33/1a4M, BBICTPAUBAS JIOTUYECKHM HEMPOTUBOPECUUBYIO LEMOYKY
pacCyXKJIeHUH C OMOpPOM Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (pu3mdeckue
SIBJICHUSL;



8) copmMHUpOBaHHOCTH YMEHUSI IPUMEHSTH MMOJyYCHHBIC 3HAHUS I OOBSICHEHUS
YCIOBUM NpOTEKaHUs (PU3MUECKUX SBJICHUH B MPUPOAE M I HPUHATUA
IPAKTUYECKUX PEIICHUN B MOBCEAHEBHOM JKU3HM AJIs1 o0ecreueHns: 0€301acHOCTH
npu oOpallleHuu C OBITOBBIMM MNpUOOpaMHU M TEXHUYECKUMH YCTpPOICTBaMH,
COXPAaHEHHUSl 370pPOBbsI M COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKpYy’Xallllel cpene; MOHMMAHWE HEOOXOIMMOCTH TPUMEHEHMS JTOCTHKEHUMN
(U3HUKYN U TEXHOJIOTUH JUIsl pallMOHAJIBHOTO MPUPOAOIIOJIb30BAHNUS;

9) chopMHPOBAHHOCTH COOCTBEHHOH IO3HWIIMKM IO OTHOIICHHUIO K (u3ndeckon
uHbOpMaIlMK, TOJy4aeMONW W3 pa3HbIX HUCTOYHUKOB, YMEHHH HCIOJIb30BaTh
mupOBbIE TEXHOJOTHH JUIS TIOMCKA, CTPYKTYpUPOBAaHHUS, HWHTEPIpPETALUU U
IPEACTABICHUS YUE€OHOU M HAYyYHO-TIOMYJISIPHOM MH(OpMALUU; pa3BUTHE YMEHUN
KPUTUYECKOI0 aHajIn3a Moly4aeMo HHpopMaluu;

10) oBinageHue yMeHHSIMU palbOTaThb B TPYIIE C BBIIOJHEHUEM Pa3IUYHBIX
COLIMAJBHBIX POJIEH, MJIAHUPOBATh PabOTy TPYMIbI, PALlMOHAIBHO PACHpPENEATh
JESATEIbHOCTh B HECTAHIAPTHBIX CUTYaLHAX, aJIcKBATHO OLICHUBATh BKJIAJ] KaXJ10r0
U3 YYACTHUKOB TPYIIIBI B PELICHUE pacCMATPUBAEMON MTPOOIIEMBI;

11) oBnagenue (cOpMUPOBAHHOCTH NPEJCTABICHUI) MpaBUIaAMH  3alUCU

busnueckux Ghopmy pelbePHO-TOUeuHOM cucTeMbl 0003Hauenuii JI. bpaitns (s
CIENbIX U CAA0OBUIAIIMX OOYYAIOIIMXCS). OLEHKH JOCTOBEPHOCTU IMOIYy4aeMOM
uHdopmaIuy;

12) oBiameHwe  OpraHU3allMOHHBIMM W [O3HABATEJbHBIMU  YMEHHSIMU
CaMOCTOSITEJILHOTO TMPUOOPETEHHS HOBBIX 3HAHUW B TMPOIECCE BBIMOJIHECHUS
MPOEKTHBIX U y4eOHO-UCCIE0BATEIbCKUX PA00T, YMEHUSAMH padOTaTh B TPYIINE C
BBITIOJTHEHUEM Pa3JIMUHBIX COLMAIBHBIX POJICH, TJIaHUPOBATH PadOTy TPYIIIIHI,
pallMOHAJILHO  paclpeieisiTh JESITEIbHOCTh B  HECTAHJAPTHBIX  CHUTYaIUSsX,
aJIcKBaTHO OIIEHMBATh BKJAJ KaXJOr0 W3 YYaCTHUKOB TPYIIBI B pEIICHUE
paccMaTpuBaeMoi MpoOJIeMbl;

13) copMupoBaHHOCTH MOTUBAIIMH K OYTyIIEH MPOPECCUOHAITBHOMN IESITEIbHOCTH
M0 CTIEHAIBHOCTSAM (DU3UKO-TEXHUIECKOTO TPODUIIS.



7.J1epeyeHb 3J1eMEHTOB COepKaHus, NpoBepsaeMbIXx Ha OI'D

Kon [IpoBepsieMblii JIEMEHT COJIEPKAHUS
1 MEXAHUWYECKUE SABJIEHNA
1.1 Mexanundeckoe 1BrxeHHe. MarepuanbHas Touka. Cucrema
orcuéra. OTHOCUTEIBHOCTh JABUKEHUS
1.2 PaBHOMeEpHOE U HEpaBHOMEpPHOE JABMXEHHE. CpeHsIsl CKOPOCTb.
@opMyna 151 BBIYUCIEHUS CPEAHEN CKOPOCTH:
S
v=—
t
1.3 PaBHOMEpHOE IPAMONMHENHOE JBUKEHHUE. 3aBUCUMOCTD
KOOPJIMHATHI TeJla OT BPEMEHH B CIIy4ae paBHOMEPHOTO
MPSIMOJIMHEMHOTO IBUYKEHHUS :
x(t) =%y + vyt
I'paduku 3aBUCUMOCTH OT BPEMEHH ISl POEKIIMH CKOPOCTH,
IPOEKIUU NIEPEMEILEHNS, ITyTH, KOOPAUHATHI TP PABHOMEPHOM
IPSIMOJINHEWHOM JABUKEHUU
14 3aBUCUMOCTh KOOPAMHATHI T€Ja OT BPEMEHU B ClIy4ae

PaBHOYCKOPEHHOTO MPSIMOJIMHEWMHOTO JIBUKCHHUS:

X(t)=xg +Vgt+a,-

-
o T

@opMyJIbl 1T MPOEKIUU MTEPEMEILICHHUS], IPOEKIIUU CKOPOCTHU U
IIPOEKLIHUH YCKOPEHUS ITPU PABHOYCKOPEHHOM MPSMOJIMHEUHOM
JIBH>KCHUU:

t2
s, (1) = UOx't+ax'?

U, (1) =Vpx +ay-t
)




a, (t) = const

['padyiky 3aBUCUMOCTH OT BpEMEHU JJIsI MPOEKIIUU YCKOPEHHUS,
POEKIIMU CKOPOCTH, MPOEKIIMH TepEMELIEHUsI, KOOPIUHATHI PU
PaBHOYCKOPEHHOM MPSIMOJIMHEWMHOM JIBUKEHUU

1.5

CBoOoanoe magenue. ®opmyIibl, OMMUCHIBAIONIAE CBOOOTHOE
najJieHue Teja MO BEPTUKAIH (IBHKEHHUE Tea BHU3 WM BBEPX
OTHOCUTEJIBHO NMOBEpXHOCTU 3eMin). ['paduku 3aBUCUMOCTH OT
BPEMEHH ISl POEKIMH YCKOPEHUsI, IPOEKLUU CKOPOCTH U
KOOPAMHATHI IPU CBOOOIHOM MaJIEHUU TeJla IO BEPTUKAIH

1.6

CKOpOCTh paBHOMEPHOTO JABMKEHHUS TENA M0 OKPYKHOCTH.
Hanpasnenue ckopoctu.

dopmyia 1 BEIYUCIICHUS CKOPOCTH Yepe3 paguyc OKPYKHOCTH H
nepuo 1 oOparieHus:

LentpoctpemurenbHoe yckopenue. HanpasieHue
HEHTPOCTPEMUTENBHOTO YCKOpeHUusi. PopMyiia Jisl BBIYUCIECHUS
YCKOPEHHUS:

02

a. = —
I R

®opMya, CBSI3bIBAIOIIAS IEPUOJT U YACTOTY OOpallCHHUS:

1.7

Macca. [InotHocTs BemecTsa. @opmyiia 11 BBIYUCIECHUS
IJIOTHOCTH:




p= m
v
1.8 Cuna - BekTOpHas pusnueckas BennuuHa. CiokeHue cui
1.9 SABnenne nnepuuu. llepsoiit 3akon Herotona
1.10 Bropoii 3akon HeroToHa:
F=m-a
CoHarpaBiIeHHOCTbh BEKTOpa YCKOPEHUS TEJIa U BEKTOPA CUJIbL,
JNEUCTBYIOIIEH HA TEJIO
1.11 Bzaumopeiictue ten. Tperuii 3akon HeroToHa:
Fao1 =-Fis2
1.12 Tpenue nMokos u TpeHue CKoJibkeHus. PopMyia JIJIsl BBIYUCICHUS
MOJIYJISl CUJIBI TPEHUSI CKOJIbKEHUS
Fp=wN
1.13 Hedopmanus Tena. Yapyrue u Heynpyrue negopmaru. 3aKoH
ynpyroi nedopmaiuu (3akoH ['yka):
F=k-Al
1.14 BcemupHoe TaroteHue. 3aKk0H BCEMUPHOTO TATOTCHUS:

F=G L M2
RZ

Cunta TsbkecTu. Y CcKopeHrue cBoOOHOTO TMaJICHHUS.

dopMya J71s1 BBIYUCICHUS CUJTBI TSHKECTH BOJM3U TOBEPXHOCTH
3eMuIn:

F=mg




JIBrxenue manet Bokpyr CounHia. [lepBas kocmuueckas
CKOPOCTb.

HesecomocTs u neperpy3ku

1.15

Nmmynbsc Tena - BekTopHas Gu3nyecKas BeIHurHa.

p=mv

NmMnynbe cucTeMBlI Te.

N3menenne nmmnysnbca. IMIysibC cuibl

1.16

3aKoH COXpaHCHUA UMITYJIbCA IJIA 3aMKHYTOﬁ CUCTCMbI TCJI:
p=myv, +m,v, = const

PeakTuBHOE IBHKEHUE

1.17

Mexanuueckas pabora. Dopmyna 11t BEIYUCICHUS pa0OThI CHJIBI:

A =Fscosa
Mexannyeckas MOIIIHOCTE:

N
t

1.18

Kunetnueckas u IMMOTCHOAJIbHAasA OHCPIusl.
CDopMyna JJIA BBIYUCIICHUS KUHETUUYECKOU OHCPIruu:

mo
E, =22
k=

Teopema 0 KHHETUYECKON SHEPTUM.

dopmyna 7151 BBIYUCIEHUS TOTSHITUATBHON YHEPTUHU TeJa,
HOJIHATOTO HaJ 3EMIIEN:




Ep =mgh

1.19

MexaHnueckas SJHEpTrus:

E=E, +E,

3aKoH COXpaHCHUA MEXaHMYECKOU OHCPIUHU. CDOpMYJ'Ia JJIS 3aKOHaA
COXPaHCHHUA MEXaHUYECKOU OHCPIUU B OTCYTCTBUC CUJI TPCHUAA!

E = const.

[IpeBpaiienre MEXaHUYECKOW SJHEPTUU ITPU HAJITMYUU CUJIbI TPEHHUS

1.20

[IpocTeie MexaHU3MBI. "30JI0TOE NPABUIIO" MEXAHUKHU.
Peruar. MOMEHT CHJIBL:

M =FlI.

YciioBue paBHOBECHS pblyara:

Ml +M2 +...=O

[ToaBM>KHBIN M HENOABUKHBINA OJIOKH.

A

IoJIe3Has

’rl =
KII/ mpocThIX MEXaHU3MOB,

3aTpadycHHas

1.21

JlaBnenue TBEPAOTO TEIIA.

dopMyna 1151 BBIYACICHUS JIaBIEHUS TBEPIOTO Tea:
p= F
S

JlaBnenue raza. ATMoc(hepHoe JaBJICHUE.

FI/II[pOCTaTI/I‘-ICCKoe JAaBJICHUC BHYTPH KUJIKOCTH.




cDOpM}’J’Ia JJIs1 BBIYUCIICHUA JaBJICHUA BHYTPHU KUJAKOCTH!

p =pgh+pa,

1.22

3axoH Ilackans. 'mapaBnuueckuil npecc

1.23

3akoH Apxumena. Gopmyna 1 onpeneneHrs BbITaIKUBAOIIEH
CHWJIBI, ICHCTBYIOIIEH Ha TEJO0, MOTPYKEHHOE B )KUJIKOCTh WX Ta3:

FApx. = pgv .

Ycnosue niaBanud Tena. [lnaBanue CYIOB U BO3YXOILNIABAHHC

1.24

Mexannueckue kosie0anusi. AMIUTUTYAQ, IEPUOJT U YACTOTa
KOJieOaHU .

V=—
®dopMmyita, CBSI3bIBAIOIIAS YACTOTY U TIEPHO]] KOJICOAHMIA: T

1.25

MaremMatudyeckui U pyKUHHbINA MasTHUKU. [IpeBpaienue
SHEPTUU MPU KOJIeOATETHHOM JIBIKCHHUH

1.26

3aryxatouue konedanus. BeinyxaeHHble Koaebanus. Pezonanc

1.27

Mexannueckure BoJIHbI. [IponosibHbIE M TTONIEpeUHbI€ BOJIHBI. JiinHa
BOJIHBI U CKOPOCTb PaCIpOCTPAHEHUS BOJIHBI:

Ar=vuT

1.28

3ByK. ['poMKOCTB 1 BbICOTa 3ByKa. OTpa)k€eHNe 3BYKOBOW BOJIHBI HA
rpanune aAByx cpea. MHpa3Byk u yabTpa3Byk

1.29

IIpakxmuuecxue pabomoi

N3mepenue cpegHen iI0THOCTH BELIECTBA; aPXUMEIOBOM CHJIBI,
KECTKOCTU NPYKUHBI; KOIP(PULIMEHTA TPEHUS CKOIBXKEHHUS; paOOThI
CWJIBI TPEHMS, CHJIBI YIIPYTOCTH; CPEIHEN CKOPOCTH JBHKEHUS
Opycka Mo HaKJIOHHOM ITOCKOCTH; yCKOpEHUs OpycKa nmpu
JBWYKEHUU IO HAKJIOHHOM TUIOCKOCTH; YaCTOTBI M IEPHOJA
KoJie0aHu MaTeMaTUYeCKOro MasiTHUKA; YaCTOThI U MIEpHOa
KoJIe0aHUI NPYKUHHOTO MAasITHUKA; MOMEHTA CHJIBL,
JEMCTBYIOILLETO Ha phluar; padoThl CUJIbl YIIPYTOCTH IIPU NMOABEME




rpy3a ¢ MOMOIIBIO HEMOIBIKHOTO 0J10Ka; pabOThI CHIIBI YIIPYTOCTH
IpH MOABEME TPY3a ¢ MTOMOIIBIO MTOIBHYKHOTO OJI0KA.
HccnenoBanue 3aBUCUMOCTH apXUMEIOBOI CHIIBI OT 00bEMa
NOTpYXKEHHON YacTH TeJla ¥ OT IUNIOTHOCTH KUIKOCTH;
HE3aBHCUMOCTH BBITAIKUBAIOIIEH CHIIBI OT MAaCChl TEJa; CHJIIBI
TPEHUS CKOJIBKEHHUS OT CUJIbl HOPMAJIBHOTO JaBIICHUS U OT poja
MOBEPXHOCTH; CHJIBI YIIPYTOCTH, BO3HUKAIOIICH B MPYKUHE, OT
cTernenu AedopMalui Npy>KUHbI; YCKOPEHUs OpycKa OT yria
HaKJIOHA HalpaBJIAIOLIEH; epruoia (4acToThl) KOJeOAHUH HUTSHOTO
MasiTHUKA OT JUIMHBI HUTH; TIEpH0/ia KoJeOaHui Npy>KMHHOTO
MasiTHUKA OT MaccChl Ipy3a 1 KECTKOCTH MPYKUHBL;, UCCIIEI0OBAaHUE
HE3aBHCUMOCTH MEPHOJIa KOJICOaHUI HUTSAHOTO MAasTHUKA OT MacChl

rpys3a.

[IpoBepka ycinoBusi paBHOBECHUS pbluara

1.30

Qusuueckue A6eHUSA 8 NPUpooe: TIPUMEPDI ABUKEHUS C
PAa3IMYHBIMUA CKOPOCTSIMU B )KMBOW U HEXKUBOW MPUPOJIE, IEUCTBUE
CHUJIBI TPEHHUS B IPUPOJIE U TEXHUKE, IPUIIUBBI U OTJIMBBI, IBUKECHUE
maHeT COTHEUYHOM CUCTEMbI, PEAKTUBHOE JIBUKEHHE )KUBBIX
OpraHu3MOB, phlUarv B TeJie YeJI0BeKa, BIUSHUE aTMOCHEPHOTO
JABJICHUS HA KMBOW OpraHu3M, TJIaBaHUE PbIO, BOCIIPUSATHE 3BYKOB
YKUBOTHBIMH, 3€MJIETPSICEHUE, CEUCMUYECKNE BOJIHBI, IlyHAMH, 3XO0

1.31

Texunuueckue ycmpoucmea: CIUIOMETP, TaTYUKU TTOJOKECHUS,
PaCCTOSIHUS M YCKOPEHUS, TUHAMOMETP, MOJIIUITHUKH, PAKETHI,
phIvar, MoJABMKHBINA U HETIOJBYKHBIN OJIOKW, HAKJIOHHAS
MJIOCKOCTh, TPOCThIE MEXAHU3MBI B OBITY, COOOIIAIONIUECS COCY/IbI,
YCTPOMCTBO BOAONPOBO/IA, THAPABIMUECKUN MPECC, MAHOMETD,
OGapoMeTp, BBICOTOMED, TIOPIITHEBOM HACOC, apeoMeTp, IXO0JIOT,
UCIIOJIb30BAHUE YIbTPa3ByKa B ObITY U TEXHUKE

TEIUIOBBIE ABJIEHMA

2.1

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOPUH
CTpOoeHHUs BelecTBa. Mojenu TBEPAOTo, )KUIKOTO U ra3000pa3HOTO
cocTosiHUM BemecTBa. Kpucraimueckue u amopdHbie Teaa

2.2

JIBmkeHue yactull BeuiectBa. CBs3b CKOPOCTH JABMXKEHUS YACTHIL C
Temneparypoil. bpoynoBckoe nBmwxkenue, nupdysus

2.3

CMmauuBanue u KaITUJUIAPHBIC ABJIICHUA

2.4

TernoBoe PaCIIMPCHUC U CKATHUC




2.5

TernoBoe PaBHOBCCHUC

2.6

Buytpennsisa sueprus. Pabota u Termonepenaya Kak criocoobl
W3MEHEHUS] BHYTPEHHEU SHEpruun

2.7

BI/II[BI TCILIONICPCAaUn: TCILNIOIIPOBOAHOCTb, KOHBCKINA, N3JTYUCHHUC

2.8

HarpeBanue u oxnaxaenue tein. KonmyecTBo TemioThl. Y neibHas
TEIUIOEMKOCTD:

Q=cm(t, —t;)

2.9

3aK0H COXpaHECHHS YHEPTUH B TEIUIOBBIX MpOIeccax. Y paBHCHUE
TEIJIOBOTrO OajiaHca:

Q+Q,+...=0

2.10

Hcnapenne u KoHAeHcaIus. Mi3MeHeHe BHYTPEHHEH YHEPTHH B
IpoIecCce UCTIapSHMsI U KOHeH cann. KuteHue sKuaIKoCcTH.
VY nenpHas TEIIOTa TapoOOpa3OBAHHMS:

L_Q
m

2.11

BrnaxxnocTts Bo3ayxa

2.12

[InaBnenne u kpucramuzanus. Mi3meHeHre BHyTpEHHEN SHEPTUU
IIPU TUIABJICHUH U KPUCTAJUIM3ALNH. Y IEJIbHAS TEIUIOTA IUIABJICHUS:

,_Q
m

2.13

BHyTpeHHss 3Heprus CropaHus TOILUIMBA. Y I€JIbHAs TEII0Ta
CropaHus TOIUIMBA:

.- Q
m

2.14

[Tpunummne! pabote! TerioBbix aurareneit. KI1J[ rermosoro
JBUTATEIIS

2.15

lIpakmuueckue pabomoi




N3mepenne yaenbHOU TEMII0EMKOCTH METAIIMYECKOTO LIWJIMH/IPA;
KOJINYECTBA TEIJIOTHI, [TOJIyYEHHOTO BOJIOM KOMHATHOU
TEMIEPATypbl PUKCUPOBAHHOU MACChl, B KOTOPYIO OIYILIEH
HarpeThlil INHJP; KOJIMYECTBA TEIUIOThI, OTJAHHOI'O HAarpeThIM
UUJIMHAPOM, TOCIIE OIYCKAHUS €r0 B BOAY KOMHAaTHON
TEMIIEpaTypbl; OTHOCUTEIBHOM BJIAXKHOCTH BO3YyXa; yIEIbHON
TEIJIOTHI TUIABJICHHUS JIBJA.

HCCJ’IGI[OB&HI/IG HU3MCHCHUS TCMIICPATYPhbI BOALI IIPHU PA3JIUYIHBIX
YCIOBHAX, SABJICHUSA TEeII000MeHa IIpu CMCIINBAHUN XOJIOIIHOﬁ u
FOpiI‘-IGﬁ BOJBI; ITPOLCCCAa UCIIAPpCHUA

2.16 Qu3zuueckue A61eHUsl 8 NpUpoOe: TIOBEPXHOCTHOE HATSDKEHUE U
KalmWJUIIPHBIC SBICHUS B IPUPO/JIE, KPUCTAIIIBI B IPUPOJIE,
n3nydyenre CoJlHIa, 3aMep3aHue BOJI0EMOB, MOPCKHUE OpU3HI;
oOpa3oBaHH€E POCHI, TyMaHa, UHEs, CHETa

2.17 Texnuueckue ycmpoticmea. KallWIsIpbl, IPUMEPBI UCTIOIb30BaHUS
KPUCTAJIIOB, KUJAKOCTHBIA TEPMOMETP, JaTUYHUK TEMIIEPATYPHI,
TEPMOC, CHCTEMa OTOTUICHHUSI JOMOB, TUTPOMETPBI, ICUXPOMETD,
napoBasi TypOWHa, ABUTaTelb BHYTPEHHETO CTOPaHHUSI

3 OJIEKTPOMATHUTHBIE ABJIEHUA

3.1 DnekTpu3anus Tel. JBa Buaa 3IeKTpUYECKUX 3apsSaoB

3.2 B3aumogeiicTBue 3apsxeHHbIX Ted. 3akoH KynoHa

3.3 3aK0H COXpaHECHHS JIEKTPUIECKOTO 3apsa

3.4 DnekTpuueckoe nose. HanpsEHHOCTh 3JIEKTPUUECKOTO TOJIS.
[TpuHIMI Cyneprno3UIK SJIEKTPUUECKUX MOJeH (Ha KaYeCTBEHHOM
YPOBHE)

3.5 Hocutenu snextpudeckux 3apsaoB. [leficTBrUE 31eKTPUIECKOro
TOJISl Ha DJICKTpHUYECcKue 3apsapl. [[pOBOMHUKH U AMDICKTPUKU

3.6 [TocTOSIHHBIN 3IIEKTPUUYECKUN TOK. JIeHCTBUSA SJIEKTPUUECKOTO TOKA.

Cuna Toka.
Hanpsoxenue.

.4

t




u=2
q

3.7 DJIEKTPUYECKOE COTPOTUBIICHUE. Y IETBbHOE IEKTPUUECKOE
COTIPOTHUBJICHHE:
R-P
S
3.8 3akon OMa 15l yJacTKa dJIEKTPUIECKOMN IIeTIH:
U
I=—
R .
3.9 [TocnemoBarensHOE COSTUHEHNE TTPOBOTHUKOB:
) ) .
[TapanensHOE COeTUHEHNE TTPOBOTHUKOB PAaBHOTO
CONIPOTHBJICHUS:
R
R=—1
U]:UZ.I:II‘FIz. 2
CwMmerraHHbIe COCTUHECHUS IPOBOTHUKOB
3.10 PaboTa 1 MOIITHOCTH JEKTPUICCKOTO TOKA.
]
3.11 3akoH [xoyns - JIeHna:
Q=1R-t
3.12 OnbIT Opcrena. MarHuTHOE MoJie NPSIMOTO TPOBOAHUKA C TOKOM.
JIMHMKM MarHUTHOW MHIYKUIUU
3.13 MarauTHOE HoJjIe ITIOCTOSTHHOrOo MaruuTa. BzanmoaelicTBue
IIOCTOSIHHBIX MAarHUTOB
3.14 JleficTBE MarHUTHOTO IOJIs1 HA IPOBOJHUK C TOKOM
3.15 OnbiTel @apanes. SBIeHUE JIEKTPOMArHUTHON UHIYKIIUH.

[IpaBuno Jlenna




3.16

IIpakmuuecxue pabomoi

H3M€peHI/I€ QJICKTPUICCKOI'O COIIPOTUBJICHUA PE3UCTOPA,
MOHOIHOCTH JJICKTPHUYCCKOI'O TOKA, pa60TBI QJICKTPHUICCKOI'O TOKaA.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, BOSHUKAIOLIETO B
MIPOBOJAHUKE (PE3UCTOPHI, JTAMIIOUKA), OT HAPSIKEHUS Ha KOHIAX
IIPOBOJIHHUKA; 3aBUCUMOCTH COIPOTUBIIEHHUS OT JUIMHBI IPOBOJIHUKA,
IJIOIA €T0 TONEPEYHOr0 CEYEHHUS U YAECIBHOIO COITPOTUBIICHUS.

[TpoBepka npaBuia AJist SISKTPUIECKOTO HAMPSHKEHUS MPU
MOCJeA0BaTEILHOM COSAMHEHUN MMPOBOHUKOB; TTPaBUJIa JJIsl CUJIBI
AJIEKTPUUYECKOTO TOKA MPH MapajuieIbHOM COCTUHCHUU
MIPOBOAHUKOB (PE3UCTOPHI U JTaMITOYKA)

3.17 Qusuueckue A6NeHUA 8 NPUpooe: FNCKTPUIECKUE SBIICHUS B
aTMocdepe, IJICKTPUIECTBO KUBBIX OPTAaHU3MOB, MArHUTHOE T10JIE
3emun, apeiid morocoB, POJIb MATHUTHOTO TIOJIS JIJIs )KU3HU Ha
3emiie, NOJIIPHOE CUSHUE

3.18 Texnuueckue ycmpoticmea: dMEKTPOCKOI, aMIIEPMETP, BOJIIBTMETD,
peocTar, CYETIHK IICKTPUUECKONU SHEPTUH, DIEKTPOOCBETUTEITHHBIC
puOOPHI, HAarpeBaTENbHbIE IEKTPONPUOOPHI (TPUMEDPHI),
ANEKTPUUECKUE TPEIOXPAHUTETH, DTIEKTPOMATrHUT,
AIEKTPOJIBUTATENH TIOCTOSTHHOTO TOKA, T€HEPaTOP MOCTOSIHHOTO
TOKa

3.19 DnekTpoMarHuTHbIE BOJIHBL. [1IKana 37eKTpOMarHuTHBIX BOJH

3.20 JIyueBast Mogenb cBeta. [IpsimonHeitHOE pacnpOoCTpaHEHHE CBETa

3.21 3akoH oTpaxkeHus cBera. [lnockoe 3epkaiio

3.22 [Ipenomienue cBeTa. 3aKOH MPEJIOMIICHUS CBETa

3.23 Jucnepcus cBera

3.24 JIunza. Xon mydeit B trH3€e. DOKYCHOE PACCTOSIHUE JIMH3BI.
Onrtuueckas Cuiia JTUH3bBL:

D=1/F
3.25 I'ma3 kak ontuyeckas cucrema. OnTudeckre NpruOOpPsI
3.26 IIpaxmuuecxue pabomol




N3mepenne onTuyeckoit CHtbl coOuparomei TUH3bI; (OKYCHOTO
paccTosiHus coOMparoIiel JUH3bI (110 CBOMCTBY paBEHCTBA
pa3MepoB MpeIMeTa U U300pakeHusl, Korja MpeaAMET PaclloNoKeH B
IBOMHOM (POKYyce), MOKa3aTeNsl IPETOMIICHUS CTEKIIA.
HccnenoBanue cBoiicTBa N300pakeHUs, TOTYYEHHOTO C TOMOUIBIO
coOuparolie JTMH3bI; U3MEHEHHUs (DOKYCHOTO PACCTOSTHUS IBYX
CJIOKEHHBIX JIMH3; 3aBUCUMOCTH YIJIa MPEIOMIICHUSI CBETOBOIO
Jdy4a OT yrjla NaJeHusl Ha TpaHuLe "BO3ayX - CTEKJIO"

3.27 Qusuueckue agnenus 6 npupooe: 3atmenus Connia u JlyHsl, 11sera
TeJ, ONTUYECKUE sABJICHUs B arMocepe (11BeT Heba, pedpakius,

paayra, MUPax)

3.28 Texnuueckue ycmpotiicmea. 09Kd, IEPUCKOT, GoToamnmapar,

ONITUYECKUE CBETOBOJIBI
4 KBAHTOBBIE ABJIEHUA

4.1 PamnoaktuBHOCTH. Anbha-, 6eTa-, raMmma-u3nydeHus. Peakiuu
anb(a- u 6era-pacnajaa

4.2 OmneiTel Pe3epdopaa no paccesnuto anbda-yactull. [lnanerapuas
MOJIeJIb aTOMa

4.3 CoctaB atomMHOTrO0 sifjpa. M30TOMmbI

4.4 [Iepuon mosypacraia aTOMHBIX SIAEDP

4.5 SAnepHsble peakuuy. 3aKOHBI COXPaHEHUS 3aPsI0BOTO U MAaCCOBOTO
qrce

4.6 Duzuueckue s61eHUsL 8 NPpUpPOOe: €CTECTBEHHBIN paJl0aKTUBHBIMI

¢$hoH, KOCMUYECKUE JIy4H, PATUOAKTUBHOE U3TyUEHUE MTPUPOTHBIX
MUHEPAJIOB, JCUCTBUE PATMOAKTUBHBIX W3yYCHUN HA OPraHU3M
YEJI0BEKA

4.7 Texnuueckue ycmpoticmea.: CIEKTPOCKOI, HHANBUYAJIbHBIN

AJO3UMCETP, KaMEpa BI/IHBCOHa, AACPHAs OHCPICTUKA




8. TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
KoanuecTBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudgposbie)
Kontpoabusbie IIpakTuueckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Pazjen 1. ®usuka u eé poJib B NO3HAHMH OKPY:KAIOIIEro MUpa
bubnuoreka [{OK
11 o - 2
VISHIa T Hayla © HpHpoae https://m.edsoo.ru/7f416194
bubnunorexka LIOK
1.2 o 2
VISHICCICHE BEMIHIE https://m.edso0.ru/7f416194
1.3 EcTecTBeHHOHAYYHBIH METO/I TO3HAHUS 2 bubmmorexa [JOK
' Vi A https://m.eds00.ru/7f416194
Uroro mo pazneny 6

Pa3nen 2. I[lepBoHayanbHble CBEeHHS 0 CTPOEHHUH BelllecTBA

2.1 CTpoeHUE BelIeCTBA 1 bubmiorexa LIOK
' P - https://m.edso0.ru/7f416194
99 JIBM>KeHUE U B3aMMOJICHCTBHE YaCTHII 5 bubmmoreka IIOK
' BeIleCTBA https://m.edso00.ru/7f416194
but6mmorexa [IOK
2. A 2
3 TPSTATIINE COUTOSMA Beectna https://m.eds00.ru/7f416194
Hroro mo pazneny )
Paznen 3. /IBu:kenne u B3auMo/ieiicTBue Tej
but6mmoreka [IOK
A M
3 CXAHITICCROC ABIDKCHHC 3 https://m.edsoo.ru/7f416194
but6mmoreka [IOK
2 n 4
3 HEPIWL, Macca, IIOTHOCTR https://m.eds00.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

but6mmoreka [IOK
33 (-una. Bunkt cin 14 1 1 https://m.edso00.ru/7f416194
Hroro no pazaeny 21
Paznen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
41 Hasnenue. [lepenaya qaBnenus TBEPALIMU 3 bubmuorexa [IOK
' TeJIaMH, KUJIKOCTSIMH M Ta3aMH https://m.edsoo.ru/7f416194
bubnuoreka [{OK
4.2 Hlaprerie KAKOCTH > https://m.eds00.ru/7f416194
bubmuoreka [{OK
43 ATMOCpepHOe AaBICHHE 6 https://m.edso00.ru/7f416194
44 JleicTBUE KUAKOCTH U raza Ha 7 1 bubmuoreka [{OK
' HOTPYKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Uroro no pazaeny 21
Pazpnen 5. PaGora u MomHOCTB. DHeprus
bu6nunorexa LIOK
>1 Pabora 1 MoIHOCTE 3 https://m.eds00.ru/7f416194
bubnmorexa LIOK
2 I1
> POCTHE MEXBHHIMH > https://m.eds00.ru/7f416194
bubnmorexa LIOK
. M 4 1 1
>3 CXATHECKat SHepri https://m.edso0.ru/7f416194
Uroro no pazaeny 12 3 3
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME

W3 HUX ypOKOB, OTBEIEHHBIX Ha
KOHTPOJIbHBIE paOOTHI (B TOM YHUCIIE
Bcepoccuiickue npoBepoyHbie
paboThl) He Oosee 3 , MPaKTHYECKUX
He Oounee 3

68



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

8 KVIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pen 1. TerioBble AiBJIeHUSA
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 1
CILIOBBIC HPOECCH https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28 1 1
Paznen 2. DiekTpuyeckne U MATHUTHBIE SIBJICHUSI
21 DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 bubnuotexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuotexa [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 1 https://m.edsoo.ru/7fA18 1ce
bu6mmoreka [IOK
. 1
23 Marmutisie Apaetis 0 1 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
. 2 2
24 IIEKTPOMArHHTHAS HHAYKLIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 3



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 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne ni/mn P Kourposbnbie IIpakTHyeckue (1ubp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Paznen 1. Mexannueckue siBJCHHUS
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIUCAHUs https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 1
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
13 10 1
3AKOHEI COXpAHCHHA https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40 1 3
Paznen 2. Mexann4yeckue Koje0aHusi M BOJTHbI
bu6mmoreka [IOK
2.1 M 7 1
CXAHHMUCCKHE KONEOaHA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M . 8 1
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15 !

Paspgen 3. DiieKTpOMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHBIEC BOJIHBI

31 DNEKTpOMarHuTHOE MOJIE U 6 1 bubnnorexka [JOK
AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6 1
Pa3nea 4. CBeTroBbIe ABJICHUSA
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 6 bubmmorexa [OK

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

bu6mmoreka [IOK

4.2 JIuH3bl 1 onTHYecKue TPUOOPHI 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenue 6eoro cBera B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pazgea S. KBaHnToBbI€ sIBJICHUS
5.1 Hcnyckanue u norjioneHne cBeTa aroMoM 4 bubmorexa LHOK
' Y - https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 (CTpoeHiie ATOMHOTO 1pa 0 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SnepHble peakuu ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 IIAI0IIM A MOYJIb
6.1 [ToBTOpEeHUE 1 06001IeHNE COAEPKAHUS 9 bubnuoreka [IOK
' Kypca (usuku 3a 7-9 kinacc https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



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




9. HOYPOYHOE IIVIAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

®uznka — Hayka o IpUpoJIe.
SBnenus npupoapl. Uto
n3yuaet pusnka? CBs3b C
JIPYTUMHU HAYKAMU.
®usnuecKue sBICHUs

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTeJibHbIE

pecypchl

duznyeckue BEINYMHBI U UX
u3MepeHue

ypOK-I/ICCHe,I[OBaHI/Ie

"N3mepenue TemnepaTypsl Ipu

MTOMOLIH JKUJIKOCTHOTO
TEPMOMETpA U AaTYUKA
TeMmeparypbl"”

MeTo1b1 HayYyHOT'O TIO3HAHUS.
Onucanue GpU3nIECKUX

SIBJIEHUU C IIOMOIILIO MOJIEJIEH.

Boanasg nuargoctuka

VYpok-uccnenosanue "lIposepka

TUIIOTE3BI: JaJbHOCTD MOJIETA
[IapuKa, MYIIEHHOT O
TOPU30HTAJILHO, TEM OOJIbIIIE,
4yeM OO0JIbIIe BhICOTA MycKa"

Crpoenue BemiecTBa. ONBITHI,
JIOKA3bIBAIOIINE JTUCKPETHOE
CTPOCHUE BEIIeCTBA

bu6nmorexa LIOK
https://m.edsoo.ru/ff09f72a

bubnunoreka LIOK
https://m.edsoo.ru/ff09fe0a

JIBU>KE€HUE 4acTUIl BEIIECTBA

bubnunoreka LIOK
https://m.edsoo.ru/ff0a013e



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

VYpok-uccnenoanue «OMbIThI
10 HAaOJIIOIEHUIO TEIIOBOT'O

9
PaCIIMPEHHS Ta30BY
JlaGopaTopHas paboTta
10 ArperaTHble COCTOSIHUS
BEllECTBA
Oco0OeHHOCTH arperaTHbIX
cocTossHUH BObl. O000IIEHE
11 o paszueny «llepBoHadanbHbIe bubnnorexa LHOK
pasieily p https://m.edsoo.ru/ff0a0378
CBEJICHHS O CTPOCHUU
BEILECTBA)
MexaHn4ecKOe NBUKECHUE.
12 PaBHOMEpHOE N bubnnorexa [JOK
p https://m.edsoo.ru/ff0a05c6
HEPaBHOMEPHOE JIBIIKCHUE
bubnuoreka [{OK
13 CkopocTh. EquHUIEI CKOpOCTH
p a H p https://m.edsoo.ru/ff0a079c
14 Pacuer nytu u BpemeHu bubmuoteka [IOK
JIBUKCHUS https://m.edsoo.ru/ff0a0ae4
Nuepuunsa. Macca — mepa
15 HHEPTHOCTHU Tea. KoHTpobHas bubmorexa HOK
P ' P https://m.edsoo.ru/ff0a0c10
pabota
IImotHOCTE BemecTBa. Pacuer
16 Macchl ¥ 00bemMa Teja 110 €ro bubnmorexa LOK
https://m.edsoo.ru/ff0a0fee
IUIOTHOCTH
JlabopaTopHas pabota
17 «Omnpenenenne MIOTHOCTH
TBEPAOTO TEJIa»
18 Pemenne 3agay mo teme bubnunorexa LIOK
"[TnoTHOCTH BemecTBa" https://m.edsoo.ru/ff0al23c
Cuna Kak XxapakTepucTHKa
19 B3auMoaercTeug ten. Cua

ynpyroctu. 3akoH ['yka



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

Jlaboparopnas pabota
«M3y4eHue 3aBUCUMOCTH

20 pacTspxeHus (aedopmariim)
MIPYKUHBI OT MPHUIIOKEHHOM
CHJIBI»

21 SABnenue Tarorenus. Cuna
TSKECTH
CBsi3b MEX]1y CHIION TSKECTH U

29 maccou tena. Bec Tena. bubnuoreka [{OK
Pemenue 3anau no teme "Cuna https://m.edsoo.ru/ff0al778
TsoKecTn"

Cuna TspKecTH Ha 1704
23 IJTAHETaX. CDI/ISI/I‘IE;Z([:II)(}I]/II; bubmmorexa [JOK
https://m.edsoo.ru/ff0a1502
XapaKTEPUCTUKHU TIJIAHET
bubnuoreka [{OK

24 Hswepettne cit. JliamomeTp https://m.edsoo.ru/ff0al8cc

bu6nmorexa LIOK

25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778
CrnosxeHue 1ByX CHil,

26 HaIpaBJIEHHBIX 110 OJHOMN bubmuoteka [IOK
npsiMoi. PaBHOEHCTBYIOIIAS https://m.edsoo.ru/ff0ala70
in

97 Pemrenue 3apau o reme
"PaBHonelicTByromas cui"

28 Cuna TpeHus u e€ BUbL. bubnuotexa [JOK
Tpenue B npupoIe U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTopHas pabota
«M3yueHne 3aBUCUMOCTH CHJIBI

29 TPEHUS CKOJIbKEHUST OT CHITBI bubmuoreka [IOK

JIABJICHUS U XapaKkTepa
COIPUKACAIOLINXCS
IMOBEPXHOCTEI

https://m.edsoo.ru/ff0alcc8



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

Pemenue 3aau Ha

30 orpeJiesieHue
PaBHOJICHCTBYIONIECH CHUIIbI
Pemrenue 3agaud mo remam: «Bec
31 tenay, «I'padpuyeckoe bubnuoreka [JOK
n3o0paxeHue cuim, «CHiib, https://m.edsoo.ru/ff0alde0
«PaBHOZIEMCTBYIOILAS CUID»
CamocrosarenbHas paboTa 1o
TeMaM: «MexaHu4ecKoe
32 NIBIDKEHHEY, «Macca,
IUIOTHOCTEY, «Bec Temay,
«['paduueckoe nzodpaxeHmne
cry, «Cuab»
JNasnenue. CriocoObl
33 CHBIICHUS U YBEJIUYCHUS Bubmiorexa OK
™ Y https://m.edsoo.ru/ff0a20a6
TABJICHUS
JlaBrieHue ra3a. 3aBHCUMOCTD
34 aBJIEHUS ra3a oT 00béMma bubnmorexa [JOK
’ https://m.edsoo.ru/ff0a2376
TEMIIEPATYPhI
Ilepenaua naBneHusT TBEPILIMHA
35 TeJ'IpaMI/I JKAOKOCTSIMU U lli)aSaMI/I Bubmiorexa ITOK
’ ’ https://m.edsoo.ru/ff0a25b0
3axoH [Tackansg
JlaBiaeHUE B XKUIKOCTH U rase,
36 BBI3BAHHOE JEHCTBUEM CHIIBI bubmmorexa TIOK
https://m.edsoo.ru/ff0a2718
TSDKECTH
Pemrenue 3agad mo reMme
37 «/laBrieHne B JKUIKOCTH U Ta3e bubnmorexa LOK
' https://m.edsoo.ru/ff0a2826
3akou [Tackamsy
but6mmoreka [IOK
38 CooOmraronirecst COCyIbl
HHarot A https://m.edsoo.ru/ff0a2970
" Bubnnorexa ILHIOK
39 IMuapaBnuueckwmii mpecc 1

https://m.edsoo.ru/ff0a3136



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136

Manomerpsl. [lopuiaeBoi

40 .
KHUJIKOCTHBIN HAcOC
AtMocdepa 3emi U IPUIUHBI bubnmnoreka HOK
41 .
€€ CyLIECTBOBaHUSA https://m.edsoo.ru/ff0a2b5a
42 Bec Boznyxa. AtmocdepHoe bubmmoreka [JOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atMmochepHOTro bubmmoreka [JOK
nasinenus. Onelit Toppuuenau https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTH aTMOC(HEpHOTO
44 aBJICHUS OT BBICOTHI H4, bubmmorexa [IOK
s A https://m.edsoo.ru/ff0a2fc4
YpOBHEM MOpsI
bapomerp-anepou.
45 ATIIDVIOC(l)El: Hoep aBIJ['IeHI/Ie Ha bubmorexa HOK
PHOE 2 https://m.edsoo.ru/ff0a2fc4
Pa3IMYHBIX BBICOTaX
46 Permrenue 3agau mo reme "
ATmocdepHoe naBneHue"”
JlelicTBue ®UIKOCTH U Ta3a HA
47 MOrPYKEHHOE B HUX TEJO bubmmorexa [JOK
26 ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopatopHnas pabora
«Omnpenenenue
48 BBITan'IIJ(II/IBaIO el CHITBI brbmmorexa [TOK
. Iil ’ https://m.edsoo.ru/ff0a33fc
JCHCTBYIOMIECH Ha TeO,
MTOTPYKEHHOE B KHUJIKOCTh)
JlaGopatopHnast paboTa 1o Teme
«MccnenoBanne 3aBUCUMOCTH
49 Beca Tella B BOJIe OT 00bEéMa bubmmorexa [IOK
. g https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOU B KHUJIKOCTh
4acTH Tena»
bubnunoreka LIOK
50 [1naBanue te
TABAHHC Tel https://m.edsoo.ru/ff0a3a96
51 [IpakTuueckas padota

"KonctpyupoBanue apeomeTpa



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

WJTU KOHCTPYUPOBAHUE JIOJKU U
OmpecIICHUE €€
rpy30n0abEMHOCTH"

52

Pemenue 3ama4d mo Temam:
«IInaBanue cynos.
BosnyxorutaBanuey, «/laBnenue
TBEPABIX TEJ, KUIKOCTEH U
ra3oB»

bubnunorexa LIOK
https://m.edsoo.ru/ff0a3654

53

54

CamocrosrenbHas paboTa 1o
Teme «JlaBieHue TBepAbIX Tell,
JKUIKOCTEHN U Ta30By

Mexannueckas pabora

bubnuoreka [{OK
https://m.edsoo.ru/ff0a3f82

55

56

57

MomuocTts. EnuHUIE
MOII[HOCTH
VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAaEMOM Mpu
moabEMeE 1o JiecTHHIlE"
[Ipocteie MexaHu3MBI. Phryar.
PaBHOBecue cui Ha peruare

bubmuoreka [IOK
https://m.edsoo.ru/ff0a3f82

58

Pbruaru B TexHuke, ObITY U
npupoje. JlaboparopHas padota
«HccnenoBanne yciIoBAN
PaBHOBECHSI phIyara

but6mmorexa [IOK
https://m.edsoo.ru/ff0a478e

59

60

Pemrenue 3agad mo reMme
«Y COBUSI PABHOBECHS pblyara

Koadduuuent noneznoro
JeWCTBUS MEXaHU3MA.
Jlaboparopnas pabota
«M3mepenue KII/ nakinoHHOM
TUTOCKOCTH

bubnunorexa LIOK
https://m.edsoo.ru/ff0a48a6

61

Pemrenue 3agad mo reMe
"Pabora, momurHocTh, KIT/"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

62

Mexanuyeckas SHEpIusl.
Kunernueckas u
IIOTEHLIMAJIbHAs SHEPTUs.
I'onoBas KoHTpoOsbHAs paboTa

bubnunoreka LIOK
https://m.edsoo.ru/ff0a4252

63

64

3aKOH COXpaHEHUS
MEXaHUYECKON IHEPTrUun

YPOK-3KCIIEpUMEHT MO TeEME
"DKCneprMEHTalIbHOE
onpeeIeHue N3MEHEHHS
KHHETHYECKON B
MOTEHIIMATIBLHON SHEPTUU TIPU
CKaTBIBAaHHUH TEJIA 10
HaAKJIOHHOM INIOCKOCTH"

bub6nmoreka [IOK
https://m.edsoo.ru/ff0a4360

65

66

67

68

CamocrosTenbHas padboTa 1o
Teme «PaboTa U MOIIHOCTb.
DOHeprus»

PesepBHylit ypok. Pabora ¢
TEKCTaMH 110 TEME
"MexaHnuueckoe ABuxeHue"

PezepaHbiii ypok. Pabora ¢
TeKcTaMHu 110 Teme "JlaBiieHue
TBEPABIX TEJI, KUIAKOCTEU U
razos"

PezepaHbiii ypok. Pabora ¢

TekcTamu 1o teme "Pabora.
MomnocTtb. DHeprus"

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a4ee6

bu6nmorexa LIOK
https://m.edsoo.ru/ffOa4ffe

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

Bcero ypokoB 68. I3 HUX ypoKOB, OTBEICHHBIX Ha
KOHTPOJIbHBIE paOOTHI (B TOM YHUCIIE
Bcepoccuiickue npoBepouHbie paboTsl) He Ooee 3,
NpaKTUYEeCKUX He Oouee 3



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

Ne
n/n

Tema ypoka

OCHOBHBIE ITOJIOKCHHS
MOHCKynﬂpHO-KHHCTH‘ICCKOfI
TEOPHH U UX OIIBITHBIC
IMOATBCPIKACHUA

Macca u pazmep aTOMOB U
MOJIEKYJI

KoauuecTBO 4acoB

KoHnTpoJbHbIe

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3yYeHUS

DJIeKTpPOHHbIe U (pPOBbIE
o0pa3oBaTesbHbIE PecypChl

bubnunoreka LIOK
https://m.edsoo.ru/ff0a5256

Mopenu TBEpAOTO, JKUIKOTO
¥ Ta3000pa3HOTO COCTOSTHHM
BEIIIECTBA

bubnuoreka [IOK
https://m.edsoo.ru/ff0a540e

OObBsICHEHUE CBOMCTB
TBEPJIOTO, KUJIKOTO U
ra3z000pa3HOro COCTOSTHUMN
BEIIeCTBA Ha OCHOBE
ITOJIOKEHUN MOJIEKYJIIPHO-
KHHETUYECKON Teopuu

Bxomnas quaraoctrka
Kpucranmnmueckune n
amopHbIe Tena

CmauuBanue u
KalMWJUISIPHOCTb.
[ToBepXHOCTHOE HaTsIKEHUE

TennoBoe pacimmpenue u
CIKaTHe

bubnunorexa LIOK
https://m.edsoo.ru/ff0a5800

bubnunorexa LIOK
https://m.edsoo.ru/ff0a5530

but6mmorexa [IOK
https://m.edsoo.ru/ff0a5a26

Temneparypa. CBs3b
TEMIIEPATYPhI CO CKOPOCTHIO
TCIIJIOBOT'O ABUKCHUS HYaCTHUIL]



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

Buytpennsis sneprusi.

9 CrocoObl U3MCHEHUS bubmorexa [TOK
. https://m.edsoo.ru/ff0a5c60
BHYTpPEHHEH SHEPTUH
bu6nmoreka [IOK
10 Brget renonepenain https://m.edsoo.ru/ff0a6412
Ypok-koHbepeHIus
"[IpakTrueckoe
11 HUCIIOIb30BAHUE TETIOBBIX bubmuorexa [JOK
CBOIICTB BEIIECTB U https://m.edsoo.ru/ff0a65c0
MaTEepUajIoB B LEJIX
sHeprocOepexeHus"
12 KonudecTBO TEIIOTHI. bubnuoreka [{OK
VY nenbHas TEIIOEMKOCTh https://m.edso0.ru/ff0a6976
YpaBHEHHE TEIIJIOBOTO
13 Oananca. TermmooOMeH u bubmorexa HOK
https://m.edsoo.ru/ff0a7088
TEIJIOBOE paBHOBECHE
JlaboparopHnast pabota
"HccnenoBaHue IBIEHUS
14 TeII000MeHa pu bubmorexa LOK
. https://m.edsoo.ru/ff0a6a98
CMENIMBAHUH XOJIOTHOH U
ropsiueit Boabl"
Pacuer koaudecTBa TEIIOTHI,
HEO0OXOUMOTO JIJIS
15 HarpeBaHus Tena u
BBIICTISIEMOTO UM TIPH
OXJIAXKICHUH
VYpok-maboparopHas pabota
16 "Onpenenenue yaenabHOU bubmmorexa TIOK
| https://m.edsoo.ru/ff0a6bb0
TEIIOEMKOCTH BEIIECTBA
17 OHeprus ToIUIMBa. Y enbHas bubnmoreka [JOK
TEII0Ta CrOpaHus https://m.edsoo.ru/ff0a7b5a
18 [InaBnenue u oTBepieBaHUE bubnmoreka [JOK

KpUCTAJUNINYCCKUX TCII.

https://m.edsoo.ru/ff0a71d2



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2

19

VenapHas TEIIOTa
IIJIABJICHU A

Ypok-maboparopHas pabota

"OnpeneneHue yaeabHOU
TEIUIOTHI IUIaBJIEHU JIpaa"

bubnunorexa LIOK
https://m.edsoo.ru/ff0a72fe

20

[TapoobpazoBanue u
KoHaeHcauus. Mcnapenue

bubnunoreka LIOK
https://m.edsoo.ru/ff0a740c

21

Kunenne. Y neapHas Temiora
napooOpa3zoBaHus U
KOHJICHCAIMH. 3aBUCUMOCTb
TEeMIIepaTypbl KUTICHUS OT
aTMoc(hepHOro JaBJICHUS

bubmuoreka [{OK
https://m.edsoo.ru/ff0a786¢

22

BiaxxHocTh BO31YyXA.
Jlaboparopras pabora
"Onpenenenue
OTHOCUTEIBHOW BIAXKHOCTH
BO3yXxa"

bubnuoreka [{OK
https://m.edsoo.ru/ff0a7628

23

24

25

Pemenue 3amau Ha
ONPEACIICHUE BIIA)KHOCTH
BO3yXa

[TpuHIHIBI pabOTHI
TEIUIOBBIX JIBUTaTENCH.
[TapoBas TypOuHa.
JIBuraTens BHYTPEHHETO
CrOpaHus

KII/I TerymoBoro nBuraTess.
TenoBble ABUTATENN U
3alIuTa OKPYKaroIIe cpeabl

bubnunorexa LIOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUS U
IIpEeBpallEeHus DHEPTUU B
TCIJIOBBIX ITpOoLEccax

27

[ToaroToBka K KOHTPOJIBLHOM
pabore o Teme "TermoBbie

but6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2



https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2

28

29

30

saBiIeHus. I3Menenue
arperaTHbIX COCTOSTHHUI
BemecTna"

KontposbHas pabota mo
TeMe (KOMILJIEKCHAsI
nuarHoctuka)" TermoBsie
siBicHHS. M3MeHeHue
arperaTHbIX COCTOSTHHUI
BenecTna"

DnexTpusanus ten. /[Ba poga
ANEKTPUUYECKUX 3apsI0B

Ypoxk-uccienoBanue
"DnexkTpuszanus Ten
MHIYKUUEH U IPU
CONPUKOCHOBEHUM"

bub6nmoreka [IOK
https://m.edsoo.ru/ff0a86ae

31

BzaumopeiictBue
3apSOKEHHBIX TEJl. 3aKOH
Kynona

bubmmoteka IIOK
https://m.edsoo.ru/ff0a87e4

32

DneKTpruYecKoe moJie.
HanpsixeHHOCTB
ANEKTPUYECKOTO TIOJISL.
[TpuHumn cynepno3sunuun
NEKTPUYECKUX TTOJIEN

bubmmoteka IIOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snekrpruecknx
3apsA70B. DIeMEHTApHBIN
3apsan. CtpoeHue aTroma

34

[IpoBoaHMKY U
TUDJICKTPUKU. 3aKOH
COXPAHEHHUS ANEKTPUUYECKOTO
3apsna

bubnunorexa LIOK
https://m.edsoo.ru/ff0a8ef6

35

Pemenue 3anay Ha
IIPUMEHEHHE CBOWCTB
JNEKTPUYECKUX 3apsI0B

bubnunoreka LIOK
https://m.edsoo.ru/ff0a90cc



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc

36

37

38

DIJIEKTPUYECKUH TOK,
YCJIOBHS €T0
cyuiectBoBaHus. IcToOUHUKH
JJEKTPUYECKOTO TOKA

JlelicTBUSA 2IEKTPUYECKOTO
TOKa

Ypoxk-uccienoBanue

" JleicTBHE AIEKTPUIECKOTO
T0JI HA TIPOBOJIHUKH U
JADTICKTPUKH"

bub6nmoreka [IOK
https://m.edsoo.ru/ff0a95a4

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a96b2

39

DNEeKTPUUYECKHI TOK B
MeTaJlIaX, KUJIKOCTSIX U
razax

bubnunoreka LIOK
https://m.edsoo.ru/ff0a9838

40

41

42

43

44

DneKkTpruyecKkas 1enb U e€
COCTaBHBIC YaCTH

Cuna Toka. JJaboparopHast
pabota "U3mepenue u
peryaupoBaHe CHIIbI TOKa"

DnexTpuueckoe
HanpspkeHue. BoipTMerp.
JlaGopatopHnas pabora
"N3mepenue u
peryiaupoBaHue
HarpsoKeHus "

ConpoTuBienue
IIPOBOJIHUKA. Y IEJIbHOE
COIIPOTHUBIICHUE BEIIECTBA

VYpoxk -nmaboparopnas padboTa
"3aBUCUMOCTD
ANEKTPUYECKOTO
COIMPOTUBIICHUS IPOBOTHUKA
OT €ro JJTUHBI, TUTOIAIN

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a8bd6

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a9e14

bubnunorexa LIOK
https://m.edsoo.ru/ff0aa738

but6mmoreka [IOK
https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

45

MONIEPEYHOTO CEUCHUS 1
Marepuana"

3aBUCHMOCTH CUJIBI TOKA OT
HanpspkeHus. 3akoH Oma st
y4acTKa Ienu

bubnunorexa LIOK
https://m.edsoo.ru/ff0aad44a

46

47

Ypoxk-naboparopHas pabora
"UccnenoBanue
3aBHCHUMOCTH CHJIBI TOKA,
UIYIIETo Yepe3 pe3ucTop, OT
COIPOTUBIICHUS PE3UCTOPA U
HanpspKEHUs Ha pe3ucrope”

IlocaenoBaTenbHOE U

mapajicJibHOC COCANHCHU S
IIPOBOAHHUKOB

bubnunoreka LIOK
https://m.edsoo.ru/ff0aa04e

48

VYpok-naboparopHas pabota
"IIpoBepka mpasuiia
CJIOYKEHUS HAIIPSKEHUN ITPU
IIOCJIE0BATEIBHOM
COEIMHEHUH JIBYX
pe3uctopoB”

bubmmoteka IIOK
https://m.edsoo.ru/ff0aaas8

49

JlaboparopHnast pabota
"IIpoBepka nmpaBuiia ass
CHJIBI TOKA MPH
napajieIbHOM COEMHEHUN
pe3uctopos”

but6mmorekxa [IOK
https://m.edsoo.ru/ff0aadle

50

Pemrenue 3agaq Ha
npuMeHeHue 3akoHa Oma
JUISL PA3JIMYHOTO COEIMHEHUS
IIPOBOJHUKOB

but6mmoreka [IOK
https://m.edsoo.ru/ff0aaf8a

51

Pabora 1 MomIHOCTH
AJIEKTPUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

but6mmoreka [IOK
https://m.edsoo.ru/ff0ab124



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124

52

53

54

VYpok-maboparopHas pabota
"OnpezneneHue paboThl U
MOIITHOCTH 3JIEKTPHUECKOTO
ToKa"

DJeKTpUYecKue ey 1
NOTPEOUTENH IEKTPUIECKOM
sHepruu B ObITy. KopoTkoe
3aMBbIKaHHEC

[ToaroroBka Kk KOHTPOJIBHOU
pabote 1o Teme
"DJIeKTpUUECKUE 3apsbl.
3apspKeHHBIC TeJla U UX
B3aUMO/ICVCTBUS.
IToCTOSIHHBIN 2IIEKTPUYECKUN

TOK"

bub6nmoreka [IOK
https://m.edsoo.ru/ff0ab3e0

bub6nmoreka [IOK
https://m.edsoo.ru/ff0ab660

bubmuoreka [{OK
https://m.edsoo.ru/ff0abd2c

55

CamocrosrenbHas paboTa 1o
TeMe "DIIeKTpUYECKHe
3apsibl. 3apsHKEHHBIE Tella U
UX B3aUMOJICHCTBHS.
IToCTOSTHHBIN 2IIEKTPUYECKHN

TOK

bu6nunorexa LIOK
https://m.edsoo.ru/ff0abea8

56

57

58

ITocTosTHHEBIE MArHUTEI, HX
B3aWMO/IEHCTBHE

Ypoxk-uccienoBanue
"N3yuenue nonei
MMOCTOSIHHBIX MarHuToB"

MarauTHoOe MoJe.
MaruuTHoOe 110J1€ 3eMIIM U
€0 3HAUYCHHUC JIA ) KU3HU Ha
3emie

bubnunorexa LIOK
https://m.edsoo.ru/ff0ac3d0

but6mmorexa [IOK
https://m.edsoo.ru/ff0acOba

59

OnbIT Opcrena. MarauutHoe
T0JI€ AJIEKTPUUYECKOTO TOKA

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d?2



https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2

60

61

MarsuTHoOe T10JIe KaTyliKHu C
TOKOM

[Ipumenenue

OJICKTPOMAarduToB B TCXHUKE.

JlaGopaTopHas paboTta
"U3yuyenue nencTBus
MarHMTHOTO TIOJIS Ha
IIPOBOJHUK C TOKOM"

DNeKTpOoBUTATEINb
IIOCTOSIHHOT'O TOKa.
Hcnonb3oBanue
3JIEKTPOJIBUTATENCH B
TEXHUYECKUX YCTPONCTBAX U
Ha TPaHCIOpTe.
Jlaboparopnas pabora
"KoHcTpynpoBanue u
n3ydeHue paboTbl
NEKTpOABUTaTENs"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ac74a

bubnuoreka [{OK
https://m.edsoo.ru/ff0ac86¢c

62

OmnbrTel @apases. 3akoH
3JIEKTPOMArHUTHON
nHaykiuu. [Ipasuno Jlenna

63

DneKTporeHepaTop.
Crnioco0sI mostyueHus
JIEKTPUUIECKON SHEPTUU.
DNEeKTPOCTAHIINN Ha
BO300HOBIISIEMBIX
MCTOYHUKAX SHEPTHH

64

[ToaroToBka Kk KOHTPOJIBHOM
pabore 1o Teme
"DnexkTpuuecKue u
MarHMTHbBIC ABJICHUS"

65

I'omoBast KOHTpOIBHAS
pabora 1o Teme

bubnunoreka LIOK
https://m.edsoo.ru/ff0acb14



https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

"DnexkTpuuecKue u
MATrHUTHBIE SIBJICHUS"

Pesepsuslil ypok. Pabora ¢
P P bubnunorexa LIOK

66 1
TCKCTAMH TO TeME https://m.edsoo.ru/ff0accbe

"TermioBble IBIeHUSA"

PesepsHsiii ypok. Pabora ¢

TEKCTaMHM 110 TEME bubnunoreka LIOK

67 "TTocTOSIHHBIN 1 https://m.edsoo.ru/ff0acdc6

AJIEKTPUYECKUM TOK"

PesepBHblit ypok. Pabora ¢
68 TEKCTAMH 110 TEME 1
"MaruuTtHsie SBieHus"

OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68.
W3 HEX ypOKOB, OTBEICHHBIX HA KOHTPOJBLHBIC PAabOTH B TOM 4Hciie Beepoccuiickue mpoBepoyHbie paboThl) He 0ojiee 3 , MPaKTUICCKUX HE
Ooiee 3



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KUIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypPChI

MexaHnunueckoe IBHKEHUE.
MarepuanbHas TO4Ka

Cucrema orcuera.
OTHOCHUTENHLHOCTD
MEXaHHUYCCKOI'o IBMKCHUA

PaBHOMepHOE NpAMONTHHEHHOE
JIBUKCHHE

bubnuoreka [{OK
https://m.edsoo.ru/ff0ad474

bubnunoreka LIOK
https://m.edsoo.ru/ff0ad19a

HepaBHomepHoe
IPSMOJIMHEVHOE JBUYKEHUE.
Cpenssisi 1 MTHOBEHHAs
CKOPOCTh

[IpssmonunenHoe
PaBHOYCKOPEHHOE JIBH>KEHUE.
VYckopenue

bubnmorexa LIOK
https://m.edsoo.ru/ff0ad8d4

CKopoCTh MPSMOIMHENHOTO
PaBHOYCKOPEHHOTO JIBH)KCHHS.
I'padux ckopoctu

JlaGoparopHas paboTa
"Onpeznenenre yCKOpeHus Tena
IpU PAaBHOYCKOPEHHOM
JIBY)KEHUH 110 HAKIIOHHOW
IIJIOCKOCTH"

Bxopanast koHTpOIBHAS padoTa.
CB00OOHOE TTaJIEHHE TEIL.
Onprtel ["annnes

bubnunorexa LIOK
https://m.edsoo.ru/ff0adb18



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18

PaBHOMEpHOE NBHKEHUE TIO
oKkpykHOCTH. [lepros u yactoTa

bu6nunorexa LIOK

o obparenus. JInneHas u https://m.edsoo.ru/ff0ael176
yIJI0Basi CKOPOCTH
10 LlenTpocTpemuTenbHOE
yCKOpEeHue
1 IIepssbiii 3ak0H HproTOHA. bubnuoreka [JOK
Bexkrop cuiibl https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HproToHa. bubmmoreka [JOK
PaBHoxelicTByIOIIAs cuiia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HeroToHa. Bbu6moreka [JOK
Cyniepnio3unust CUi https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4u Ha npUMEHEHUE bubnnoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ffO0aeb6c
15 IT p Cuna ynpyroctu. 3akoH bubmmnoreka HOK
I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amau nmo teme «Crita
YIPYTOCTH
Jla
17| cOnpotonme woomoors BiGitorera LOOK
https://m.edsoo.ru/ff0aee28
TPYKUHBDY
bubnmnoreka [JOK
18 Cha Tpers https://m.edSO(])_.[ru/fanf738
19 Pemrenne 3agau mo teme «Cuna bubnunorexa LIOK
TPEHUA» https://m.edsoo.ru/ff0afa26
JlaboparopHas paboTa
20 "OHpEI[eJ‘II;HI/IC I:<03(1)(I)I/ILII/IeHTa Bubmmorexa [IOK

TPEHUS CKOJIbXKEHUs"

https://m.edsoo.ru/ff0af8be



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be

Penrenue 3amad mo reMe

21 "3 0 C bubmuorexa [{OK
AROTbL HIRIOTORA. LA https://m.edsoo.ru/ffOafb8e
ynpyroctu. Cuna tpeHus"
Cuiia TSKECTH U 3aKOH
29 BCEMUPHOI'O TATOTEHUS. Bu6mumoteka [JOK
YckopeHue cBOOOIHOTO https://m.edsoo.ru/ff0af044
naJicHus
VYpoxk-koudepenuus "/[Bmxenue
93 TEJ BOKPYT TPaBUTAIIIOHHOTO
nentpa (CosiHeUHas cucTeMa).
lNanaktuxn"
Pemenne 3amau no reme "Cuna
24 ;; ol Bee oo bubnuoreka [IOK
TSDKECTH U 3aKOH BCEMUPHOT
" p https://m.edsoo.ru/ff0af5f8
TATOTEHUS
25 [TepBast KocMHUY€ECKask CKOPOCTb. bubmuoreka [IOK
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue maTepuabHOW
TOYKH. AGCOIIOTHO TBEPAOE
26 P IBE p(ilro bu6mmoreka IIOK
. PaBHOBecu
Tero © ec" © fpﬂ https://m.edsoo.ru/ff0afe36
TeJa C 3aKpeIIEHHON OChIO
BpalleHus
27 MowmenT cuinsl. LleHTp TspKecTn
Pemenue 3agau no reme
28 ™M g Ile bubmuoreka [{OK
. len
OMer CHITE P https://m.edsoo.ru/ff0b02b4
TSKECTH
IToaroroBka Kk KOHTPOJIBHOU
29 pabote no Teme "MexaHndeckoe bubmuorexa [IOK

nBIkeHue. Bzaumonencraue

T

https://m.edsoo.ru/ff0b0408



https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408

30

JnarHoctuueckasi KOHTPOJIbHAs
pabora "MexaHn4eckoe
nBIKeHue. Bzaumonencraue

TCII

bu6nunorexa LIOK
https://m.edsoo.ru/ff0b06ec

31

Nmnynsc Tena. UMImynsc CUIBL.
3aKOH COXpaHECHMsI UMITYJIbCA.

VYnpyroe u Heynpyroe
B3auUMOJICUCTBUE

bubnunorexa LIOK
https://m.edsoo.ru/ffOb07fa

32

Pemenue 3anay no teme "3akoH
COXpaHEHHUs uMIyJbca'

bubnunoreka LIOK
https://m.edsoo.ru/ffOb096c

33

34

VYpok-koHpepeHus
"PeakTUBHOE IBI)XEHUE B
IPUPOJIE U TEXHUKE"

Mexanunueckas pabota u
MOIIIHOCTb

bubnunoreka LIOK
https://m.edsoo.ru/ffOb0a84

35

PabGoTa critbl TSOKECTH, CHITBI
YOPYTOCTH U CHJIBI TPEHUS

bubmmoteka IIOK
https://m.edsoo.ru/ff0b0db8

36

JlaGopaTtopHnast pabota
«Onpenenenue paboThl CUITBI
TPEHUs IIPU PABHOMEPHOM
JBUXXCHUU TCJIa I10
TOPU30HTAILHON TOBEPXHOCTH

37

38

39

CBs13b SHEpruu U padoThI.
[ToreHmanpHas SHEPrust

Kunernueckas sueprusi.
Teopema 0 KHHETHYECKON
SHEPTrUu

I1 p 3akoH coxpaHEHHs SHEPTUHN
B MCXAaHHKE

bubnunorexa LIOK
https://m.edsoo.ru/ff0b0c32



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32

JlaGopaTtopHnas pabota

40 «M3y4eHne 3akoHa COXpaHCHUS bubmmorexa [JOK
https://m.edsoo.ru/ffOb12fe
SHEPTUN»

41 KonebarenbHoe IBUKEHHUE U €T0 bubnunoreka LIOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
3aryxaromiue KoueoaHus.

42 BreinyxaeHHbIC KOJICOaHUS. bubnnorexa LIOK

https://m.edsoo.ru/ff0b20f0
Pe3onanc

43 MaremMaTtuueckuil 1 NpyKUHHBINA
MasiTHUKU
Ypok-uccnenoBanue

44 «3aBUCUMOCTH TIEPUOJIA bubmmoreka [JOK
KOJI€OaHUH OT KECTKOCTH https://m.edsoo.ru/ffOb197a
MPYKUHBI U MacChl TPy3a»

45 [IpeBpamienue 3Hepruu npu
MEXaHHYECKUX KOJICOAHUSIX
JlaGoparopHas paboTa

46 «Omnpenenenre 4acTOTH U bubnnorexa [JOK
nepuo/ia KojieoaHui https://m.edsoo.ru/ffOblaec
MPYKHHHOTO MasTHUKA)»

JlaGoparopHas paboTa
«[IpoBepka HE3aBUCUMOCTH
47 nepuo/ia KoaebaHuii rpysa, bubmmorexa [JOK
https://m.edsoo.ru/ffOb197a
MOJIBEIIICHHOTO K HUTH, OT
Macchl Tpy3a»
MexaHnuecKre BOJIHBI.
48 CBoiicTBa MEXaHUYECKUX BOJIH. bubmmoreka [JOK

[TpononpHBIE U TIOTIEPEYHBIE
BOJIHBI

https://m.edsoo.ru/ffOb21fe



https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

49

VYpok-koH(pepeHus
"MexaHn4eCcKHe BOJIHEI B
TBEPAOM Teie. CelicMUYeCKue
BOJIHBI"

50

3Byk. Pacnipoctpanenue u
OTpaKEHHE 3BYKA.
JmarHoctrueckasi KOHTPOJIbHAS
paboTa B paMKaXx IMOJTOTOBKH K
'MA

51

Ypok-uccnenoBanue
"HabaroneHue 3aBUCUMOCTH
BBICOTHI 3ByKa OT YacCTOTHI"

52

53

54

55

I'poMKOCTB 3ByKa 1 BBICOTA
TOHA. AKYCTHUECKUI pEe30HaHC
VYpok-koH(pepeHus
"V1pTpa3ByK U MH(pa3BYyK B
pUPOJIE U TEXHUKE"

IToaroroBka K KOHTPOJIBHOM
pabote 1o Teme "3aKOHBI
coxpaHeHus. MexaHndeckue
KoJIeOaHHs U BOJHEI"

KonTtponbHas pabora o Teme
"3aKOHBI COXpaHEHUS.
Mexanuueckue Konebanus u
BOJIHBI"

bubnmorexa LIOK
https://m.edsoo.ru/ffOb23ca

bubmmoteka IIOK
https://m.edsoo.ru/ffOb25f0

56

DJIEKTPOMArHuTHOE MOJIE.
DNIEKTPOMarHUTHBIE BOJHBI

but6mmorexa [IOK
https://m.edsoo.ru/ffOb2abe

57

CBolCTBa 3JIEKTPOMArHUTHBIX
BOJIH



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe

VYpoxk-koupepennus "llkama
AJNIEKTPOMATrHUTHBIX BOJIH.

58 Hcnons3oBanue bubmmorexa LIOK
https://m.edsoo.ru/ff0b2fe6
3IEKTPOMArHUTHBIX BOJIH JJIsI
COTOBOM cBsI3U"
VYpoxk-uccienoanue "M3yuenue
CBOMCTB 3JIEKTPOMAarHUTHBIX bubmmoreka [JOK

59
BOJIH C IIOMOIIbI0 MOOWIEHOI'O https://m.edsoo.ru/ff0b2c6c
tenedona"

Pemenue 3agau Ha onpeneneHue

60 YaCTOTHI U JUIMHBI
AIEKTPOMArHUTHOM BOJTHBI
DIIeKTpOMarduTHas IpUpoIa

61 CBETa pCKO OCTh CBGTI; ’ bubmorexa LIOK

' P . ' https://m.eds00.ru/ff0b31d0
BomHOBEIE CBOICTBA CBETA
HcTounuku cBerta.

62 [IpsimonuHeiiHOe bubmuorteka [IOK
pacnpoCcTpaHEHHUE CBETA. https://m.edsoo.ru/ff0b3658
3armenus Connia u JIyHbl
3aKOH OTpaXeHHsI CBETA.
3epkana. Pemienue 3a1au Ha bubnnorexa [JOK

63
IIPUMEHEHNE 3aKOHA OTPaKEHUS https://m.edsoo.ru/ff0b38c4
cBeTa

64 [Ipenomnenne ceeta. 3akoH bubmuorexa [IOK
[IPEIOMIICHUS CBETa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHHE

65 ceera. Mcnonb3oBaHue MOJIHOTO bu6muoreka [JOK

BHYTPEHHETO OTPAKEHUS B
ONTHYECKUX CBETOBOJAX

https://m.edsoo.ru/ff0b3c5c¢c



https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

66

67

68

JlaGopaTtopHnas pabota
"NccneqoBaHue 3aBUCUMOCTH
yTJia IPEJIOMJICHUS CBETOBOTO
Jyda OT yrJia NajJieHus Ha
rpanuiie "Bo3gyx-crexkiao""
Ypok-koHpepeHus
"cnons30BaHKe ITOJTHOTO
BHYTPEHHETO OTPaYKECHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBS3b"

JInnzel. OnTnyeckast cuia
JINH3bI

bubnunoreka LIOK
https://m.edsoo.ru/ffOb3f2c

69

70

71

72

[Toctpoenne nzobpaxxeHuii B
JMH3aX

JlaGoparopHas paboTa
"Onpenenenne HOKyCHOTO
PacCTOSIHUS U ONITHYECKOW CHIIBI
cobuparomiei TuH3bI"
VYpok-koHpepeHuus
"Onruyeckue JINH30BbIE
npubops"”

['ma3 kak ontuyeckasi cUCTeMa.
3peHue

bubmuoreka [IOK
https://m.edsoo.ru/ffOb444a

bu6nmorexa LIOK
https://m.edsoo.ru/ff0b4206

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc0a7e

but6mmorexa [IOK
https://m.edsoo.ru/ff0b4684

73

74

VYpoxk-konpepennus "JledekTs
3penus. Kak coxpanuts 3penne”
Paznoxxenue 6enoro cBera B
cnektp. OnbiTel HetoTOHA.
ClokeHHe CeKTpaIbHbIX
uBeToB. Jlucnepcust cBera

bubnunorexa LIOK
https://m.edsoo.ru/ff0c0f4c



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

JlaGopaTtopHnast pabota "ONBITHI
10 Pa3JIOKEHUIO OEJIOTO CBETa B

75 CIIEKTP W BOCIIPHUATHIO IIBETA bubmmorexa [JOK
P P 1 https://m.edsoo.ru/ffOc0e2a
MIPEIMETOB MPU X HAOIIOICHUN
4yepe3 1[BETOBbIE GUILTPHI"
VYpoxk-npaktukym "BosiHOBBIE
76 CBOMCTBA CBETA: IUCIICPCHSI,
uHTepdepeHius u qudpaxuus”
77 Omeitel Pesepdopna bubmmorexa [JOK
IJIAHETapHAask MOJENb aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Monens
aroma bopa
Hcnyckanue 1 morjiouieHue
79 cBera aToMoM. KBaHTBI bubmmorexa [JOK
. ' ' https://m.edsoo.ru/ffOc144c
JluHeituaTeie CIEKTPHI
80 VYpoxk-nipaktukyMm "Habmronenue bubmuoreka [IOK
CHEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTE U €€ BUJIBI bubmorexa LHOK
a s https://m.edsoo.ru/ff0c1672
82 Ctpoenue aToOMHOTO sipa. bubanorexa [JOK
Hyknonnas Mmoaens https://m.edsoo.ru/ffOc18ac
83 PagnoakTuBHBIE IPEBpAILICHMUS. bubmuoreka [IOK
H3otomnsr https://m.edsoo.ru/ff0clal4
84 Pemenne 3amay o reme: but6mmorexa [IOK
"PannoakTHBHBIE ITPEBpAILECHUS " https://m.edsoo.ru/ffOclb4a
85 [Tepuon momypacmana
Ypok-koH(pepeH s
" P depe bubmmoreka [JOK
86 PanroakTuBHBIC U3Ty4YEHUS B

IpUPOJIE, MENULINHE, TEXHUKE"

https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126

87

SnepHblie peakiu. 3aKOHbI
COXpaHEHHUS 3apsI0BOTO U
MacCOBOI'0 YHCET

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1c58

88

DHeprust CBA3M aTOMHBIX SJIED.
CBs13b Macchl U YHEPTUU

bubnunoreka LIOK
https://m.edsoo.ru/ffOcld7a

89

90

Penrenue 3amad mo reme
"SInepubie peakun"
Peaknyu cuHTE3a U ASTICHUS
snep. ICTOYHUKHY SHEpruu
CoJHIa ¥ 3B€37

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koHpepenmus "SAnepuas
sHepreTuka. JlercTBus
paZOaKTUBHBIX U3ITyYEHUN Ha
’KUBBIE OpraHu3Mbl"

92

IToaroroBka Kk KOHTPOJIBHOU
pabore 1o Teme
"DIeKTpOMarHuTHOE TOJIE.
DJIEKTPOMAarHUTHBIE BOJIHBI.
KBanToBEI€ siB1eHUSA"

bubmmoteka IIOK
https://m.edsoo.ru/ff0c223e

93

CamocrosrenbHas paboTa 1o

TeMe "DIIEeKTPOMAarHUTHOE TOJIE.

DNIEKTPOMArHUTHBIE BOJIHBI.
KBanTosBrie siBienus"

94

[ToBTOpeHue, 0600IICHNE.
JlaGopaTopubie paboTHI 1O
Kypcy "B3aumopeiictBue ten"

bubnunorexa LIOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, o6oOIIeHNE.
Pemienue pacueTHbIX U
KaueCTBEHHBIX 33/1a4 10 TEME
"TerutoBble npouecch”

bubnunoreka LIOK
https://m.edsoo.ru/ff0c2572



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

[ToBTOpEeHmE, 0600IICHHE.
Perienne pacueTHBIX U

bu6nunorexa LIOK

96
Ka4eCTBEHHBIX 3a7a4 I10 TEME https://m.edsoo.ru/ff0c2a22
"KIIJI TeroBsIX aBurarencii'”

[ToBTOpenue, o6oOIICHNKE.

97 Pemenue pacueTHbIX U bubmmoreka [JOK
Ka4eCTBEHHBIX 3a7a4 I10 TEME https://m.edsoo.ru/ff0c2b30
"KII/ snexrpoycTtaHOBOK"

IToBTOpenue, 0600IICHHE.
98 JIa6o ETO HBIE a6H(:TI>I 10 bubmorexa HOK
p" P P " https://m.edso0.ru/ff0c2¢52
Kypcy "CBETOBBIE SIBICHUS
[ToBTOpenue, obodIeHNE.

99 PabGora ¢ Tekctamu 1o Teme bubmuoreka [IOK
"3aKOHBI COXpPAaHEHUS B https://m.edsoo.ru/ff0c2d6a
MexaHuke"

IToBTOpEeHHEe, 0000IIIEHHE.
100 Pa60Tf c TeKCTaMI/IHI"IIO TEME bubmorexa LHOK
https://m.edsoo.ru/ff0c2e82
"Konebauus 1 BOJHEL"
IToBTOpEHHE, 0000IIIEHHE.
101 Pa60T5 c TCKCTaMI/IHI_'IIO TEME bubmorexa LHOK
| " https://m.edsoo0.ru/ff0c3044
CBETOBEIE SIBJICHUSA
[ToBTOpenue, o6oOIIeHNE.
102 PaboTta ¢ TeEKCTaMH 110 TEME

"KBanTOBas U siiepHas pusuka'

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 U3 HuX ypoKOB, OTBEICHHBIX HA KOHTPOJIbHBIE pa0OTHI (B TOM UHCIIE
Bcepoccuiickue mpoBepouHbie paboThl) He O0seed, MpakTHIecKuX He Ooiee 6



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

10. VYuyeGHo-meTomuueckoe odbecreueHne o0pa3oBaTeIbHOTO MpoIecca

*®usnka, /knacc/[lepoimkunA.B.,O0mecTBOCOrpaHIUYEHHOM
OTBETCTBEHHOCThIO«3/1aT€NBCTBOKIK3aMEH»
*dusuka,8knacc/IleppimkunA.B.,O0mecTBOCOrpaHUYEHHON
0TBeTCTBEHHOCTHIO« [ PODA»; AkiionepHoeoOiecTBo«M3aaTeibcTBO
«IIpocserieHue
*dusuka,Ixnacc/IleppimkunA.B.,['yTHUKE.M.,O011ecTBOCOrpaHU4eHHOM
0TBETCTBEHHOCThIO«/[PODA»; AkiinonepHoeobecTso«M31arenbcTBO
«[IpocBemieHue»

METOAUYECKHUE MATEPUAJIBI JIUISA YUUTEJIA

TKIIACC

1.PaGouasimporpamma.

2. IIporpamMmmMbiocHOBHOT000IIET000pa3oBanus. Puznka. /—9kmaccel
(aBTopel:A.B.Ileppiikun, H.B.®@unonosny, E.M.I'yTHUK).
3.Pabouasmporpammanodusuke. /xkaacc/Coct. T.H.Cepruenko.—M.:
BAKO,2014,Bco0TBETCTBUUCBBIOPAHHBIMYYEOHIKOM:

4 TlepoimkuHA.B.®dusuka. 7kiacc. Ya4eOHUK 110011100 pa3oBaTeIbHBIX
yupexaeHuii. M.:JIpoga.2011

5. JIykamukB.1.CoopuukBonpocoBuzaaaunodpusmke. /-9xi.—M.:
MpoceeluerHne,2010.—-192c.
8KITACC

1.Pabouasnporpamma. dusuka. /—9kiacchl:yueOHO-METOJUYECKOT O
noco6wusi/coct. TuxonosaE.H.—2-eu3n.,crepeorun.—M.:JIpoda,2013.-398,(2)
2.IIporpammeiocHOBHOT0001IET000pa3zoBanus. duszuka. /—9kiaccel
(aBTopsl:A.B.Ileppiikun, H.B.®unonosuy, E.M.I'yTHUK).
3.Pabouasmporpammanoduszuke. /knacc/Coct. T.H.Cepruenko.—M.:
BAKO,2014,Bco0TBETCTBUIC

BBIOPaHHBIMYYEOHUKOM

4 TlepprmkuHA.B.dusuka. 7kmace. Y 4eOHUK 11100111600 pa30oBaTEIbHBIX
yupexaenuit. M.:/Ipoga.2011
5.JIykamukB.1.CoopaukBonpocoBuzagaunopusuke. /-9xia.—M.:



[Tpocsemenne,2010.—192c.
6.KupuxJI.A.duzuka—7.Pa3HOypOBHEBBIECAMOCTOS TEILHBIEUKOHTPOJIHHBIE
paboTthl.—5-ensnanne,-M.MJIEKCA,2013.

7.ActaxoBaT.B.®usuka. 7knacc.JlaboparopabsiepadoThl. KOHTpOIbHBIC
3ampanus.—Caparos:Jluneit,2014.
8.«KonTponpHo-u3MeputenbabieMarepuaibl. @usnka. /xkinacc/Coct.H.W.
3opun.—2-eusn.,nepepad.—M.:BAKO,2013.

9.MaposA.E.®u3uka. 7xknacc:yaeoOHo-meToaudeckoenocoone/A. E.MapoH.-
M.:Ipoda,2011.-123c.:

10.A.B.ITepermkua®usnka-8xin2017M. Ipoda
11.H.B.®unonosnuMertoandeckoemnocoone2015M. [ipoda
12.A.E.Mapon,E.A.MapounCaMoCTOATEIbHBIENKOHTPOIBHBIEPAOOTHI-8
kiacc2017M./Ipoda
13.B.B.IllaxmaToBa,O.P.lllepepAuarnocruyueckuepadoroi-8xinacc2016M.
HApoda
14.A.E.Mapon,E.A.Mapon,C.B.Ilo3otickuitCooparkBornpocoBu3zanau
2015M. Ipoda

9KJIACC

1.Pabouasmporpamma. dusnka. /—9Kkiacchl:yueOHO-METOJUIECKOTO
nocoowust/coct. TuxonoBaE.H.—2-eu3.,ctepeorrn.—M.:JIpoda,2013.—398,(2)
2. IIporpamMmmMbiocHOBHOT000IIET000pa3oBanus. Puznka. /—9kmaccel
(aBTopsl:A.B.Ileppiikun, H.B.®unonosuy, E.M.I'yTHUK).
3.Pabouasnporpammanodusuke. /knacc/Coct. T.H.Cepruenko.—M.:
BAKO,2014,Bco0TBETCTBUMCBBIOPAHHBIMYYEOHUKOM:

4 IlepoimikuHA.B.®u3uka. /kiacc. Y4eOHUK 1510011100 pa3oBaTeIbHBIX
yapexaeHuii. M.:JIpoga.2011
5.JIykamukB.1.CoopuukBonpocoBusaaaunopusuke. /-9xi.—M.:
[Tpoceemenne,2010.—192c.
6.KupukJI.A.®u3nka—7.Pa3HOypOBHEBBIECAMOCTOSATEIHLHBICUKOHTPOJIbHBIE
pabotel.—5-en3nanue,-M.MJIEKCA,2013.









