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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHs
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBAaHUU K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHOU paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

Copmepxanue mporpaMmbl 10 (U3MKE HaAmpaBieHO Ha (OPMUPOBAHHE
€CTECTBEHHOHAYYHON TIpPaMOTHOCTH OOYYAarOUIMXCSI M OPTraHU3ALMI0 H3Y4YCHHS
bu3MKKM Ha NESITeNIbHOCTHOW ocHOBe. B mporpamme mo (usuke yduTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEAMETHBIM PE3yJIbTaTaM OOy4EHHs, a TAKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMMma 1o (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHOro MaTepuana
1o rogam oOyueHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO MOCIEI0BAaTEIbHOCTD
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IMPEIMETHOTO COAEpKaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[TporpaMMa mo @usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
NOMOIUIM YUYUTENIO B CO3/IaHUU paboyell mporpaMmbl 0 y4ueOHOMY MPEIMETY.

®du3zurka ABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
MIPEIMETOB, MOCKOJBKY (PHU3NYECKHE 3aKOHBI JIEXKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
M3y4yaeMbIX XUMHEHN, OUoIoTuen, acTpoHoMueH U puznueckoit reorpadueit, BHOCUT
BKJIaJ| B €CTECTBEHHOHAayUYHYIO0 KapTUHY MHpa, MPEJoCTaBiseT Haubojiee SICHbIC
oOpasibl MPUMEHEHHsI HAYYHOrO0 METOJa MO3HAHUS, TO €CTh CIOoc0o0a MOTyYeHHUS
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Opnna U3 THaBHBIX 337a4 (PU3MUecKoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHUPOBAHUM ECTECTBEHHOHAYYHOM I'PAaMOTHOCTH U
MHTepeca K HayKe y 00y4yarouuxcs.

N3yyenne ¢usukum Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CIIEIYIOUUMU KOMIIETEHTHOCTSIMHU, XapaKTEPHU3YIOIIMMHU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTH:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMS;

e HHTEPHPETHPOBATH  JAaHHbBIE M  MCIHOJb30BaTh  HAy4YHbIE
JI0Ka3aTesIbCTBA JIJISl TOJIyYEeHUS BBIBOJIOB.

[lenn wusyueHuss (PU3NKK HA YpPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUS
ompenenensl B Konuenmuun npenogaBanust yueOHoOro mnpeamera «®Pusuka» B
oOpa3oBaTenpHBIX oOpraHuzauusix Poccuiickoit @Denepanuu, peamTu3yOIINX
OCHOBHbIE  00I11€00pa3oBaTeNIbHbIE MPOTPAMMBI, YTBEPKIEHHON pElIeHHEM



Komnerun MunucrepctBa npocsemienust Poccuiickoit denepanuu (mpoTokoa 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 METOJE MO3HaHUS U (POPMUPOBAHUE
UCCIIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
¢dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yJIbTaTa U3yUCHHsI OCHOB
CTpOEHUS MaTepuu U PyHTaMEHTAIBHBIX 3aKOHOB (DH3HKU;
dbopMupoBaHUE TPEACTABICHUN O Poiu (U3UKU JUISI Pa3BUTHS JAPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  MPEIACTaBICHUH O  BO3MOXKHBIX  chepax  Oyamyuier
npo¢eCCUOHATIBHON JIeSITEIbHOCTH, CBSI3aHHOU ¢ (DM3UKOM, MOJATOTOBKA K
JanbHEeeMy 00y4eHHUI0 B 5TOM HaIPaBJICHHUH.

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

NpUOOpPETeHUE 3HAHWA O JUCKPETHOM CTPOSHWW  BENIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

NpUOOpPETEeHNE YMEHUN ONMUCHIBATH U OOBICHATH (DU3UUECKHUE SBICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

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

pa3BUTHE YMEHUN HAOMIOAATh MPUPOJIHBIC SBICHUS U BBITIOJHSITH OMBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHpOpMaIel (PU3NIECKOTO COACpKaHUA,
BKJTFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JOCTIKEHUAX (U3HKHU, aHAIU3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

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

Ha wn3yuenune ¢usuku (6a30BbI ypOBEHb) HAa YPOBHE OCHOBHOTO OOIIETO

oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENIO), B §
KJ1acce — 68 yacoB (2 4aca B Hezenmo), B 9 kinacce — 102 gaca (3 yaca B HeZento).

[Ipennaraemselii B mporpamMMe no (u3Huke nepeyeHb JadopaTopHbIX paboT u
OIBITOB HOCUT PEKOMEHIATENIbHBINA XapaKTep, YUUTEINb JeJIaeT BRIOOP MPOBEACHUS



7a0b0paTOpHbIX PabOT M OMBITOB C YYETOM HWHIUMBUIYAIBbHBIX OCOOCHHOCTEH
oOy4JaronmMxcs, Crucka HKCIEPUMEHTAIbHBIX 3a/laHUi, MPEeJIaraeMbIX B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO 3K3aMeHa 1o (pusuke.



COJEPKXAHUE 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. [lorpemHocTs u3mMepeHunit. MexxayHapoHasi CUCTEMa €IMHHII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT MPUPOY.
EcTecTBeHHOHAy4YHBIM METOJA TMO3HAHUS: HAOIIOJEHUE, IMOCTAaHOBKAa HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIMIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIOTE3, 0OBSICHEHNE
HaOmogaemoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUM ¢ TOMOIIBIO MOJIETIEH.

Jlemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, DJJIEKTPUYECKUE, MArHUTHBIC, CBETOBbIC

SBJICHUS.
2. ®duznueckue nmpuOOPHI U MPOLEAYypa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U
U(POBBIM MPUOOPOM.
Jlabopamopuvie pabomul u onvimaul.
1. OmnpenesieHHE IEHBI IeJICHUS IIKAIbl U3MEPUTEIIBHOTO mprbdopa.
2. M3mepeHue pacCTOSTHUN.
3. H3mepenue o0bEéMa KUAKOCTH U TBEPJOTO TEa.
4. OnpezneneHue pa3MepoB MajbIX TEN.
5. M3MepeHue temrieparypbl IIpA MOMOIIM KUJIKOCTHOIO TEPMOMETpa U
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBenenue uccienoBaHus MO MNPOBEPKE TUIIOTE3bl: JAIBHOCTH MOJETA
[IapuKa, MyImeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OO0JIbIlle BHICOTA
ITyCKa.

Paznen 2. IlepBoHayajibHbIe CBeIE€HUS 0 CTPOEHUM BellleCTBA.

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

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

ArperatHbie COCTOSIHUSI BEUIECTBA: CTPOEHUE Ta30B, XKUIAKOCTEH U TBEPJBIX
(kpucTaIMyecknx) Tesl. B3auMoCBs3b MEXJy CBOMCTBAMM BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M UX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJbI.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.



2. HabGmonenue nuddyszuu.
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 JEHCTBUS CUII MOJICKYJISIPHOTO IPUTSIKEHUS.
Pa3nea 3. JIBuskeHHe U B3aUMOJAEHCTBHE TeJl.
Mexannueckoe HnBWKEHUE. PaBHOMEpPHOE W HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpeliHsAsl CKOPOCTh MPH HEPAaBHOMEPHOM JBUKEHUH. Pacuér mytu u
BPEMEHU JIBUKEHHUSI.
SlBnenve wHepnuu. 3aKOH WHEpUHMH. B3amMonencTBue Ten Kak MpUYAHA
W3MEHEHUS CKOPOCTH JBWXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
o0BbEMa BelleCTBa.
Cuila Kak XapakTepucTUKa B3auMojeicTBUs Tenl. Cuila ynpyrocTd W 3aKOH
['yka. 3MepeHue CHIlbl ¢ TOMOIIBIO AUHAMOMETpA. SIBJIECHHUE TIATOTEHUS W CHIIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeecomocTs. CrioxkeHne
CUJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTByromas cuil. Cuiia TpeHUsl.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpeHue B MPUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HabnroaeHue MexaHUYeCKOTO ABUXKECHHUS Tela.
2. M3MepeHue CKOpoCTH MPSMOJIMHENHOTO ABUKCHUS.
3. HaOmronenue siBneHus MHEPIUU.
4. HaOmroneHue u3MeHeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TEJI.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. Cno)xeHue cuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOM.
Jlabopamopuvie pabomul u onvimaol.
1. OmnpenesieHHE CKOPOCTH PABHOMEPHOTO ABUKEHHUS (IIapUKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHrie CpeHEN CKOPOCTH CKOJBXKEHHS OpycKa WM ILIapuKa o
HAaKJIOHHOM IJIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPAOTO TeNa.

4. OmbBITHI, JTEMOHCTPHUPYIOIINE 3aBUCUMOCThH pacTsbKeHHs (nedopmarun)
MPY>KUHBI OT TIPUIIOKEHHOM CHUITBI.

5. OnbITBL, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, ) KMAKOCTEH U ra3os.



JaBnenue. CriocoObl yMEHBIIIEHUSI U YBEJIUYECHUS J1aBlieHusd. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUS raza oT o0bEma, Temmeparyphl. llepenaya naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [IHeBMartnueckue
MaIIuHbBI. 3aBUCUMOCTh JaBJICHUS KUIKOCTA OT TayOuHBI. ['mapocraTwdeckuid
napagokc. Coobmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

AtMocdhepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
BO3yIIHOM 000sioukn 3emiu. OmnbiT Toppuyemnu. M3mepenue arMochepHOro
JABJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHHS OT BHICOTHI HaJI YPOBHEM MODSI.
[Tpubops! 17151 M3MepeHnss aTMOC(HEPHOTO TaBJICHHUSI.

JlericTBue KUAKOCTH M ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuina. 3akoH Apxumena. [naBanue ten. Bo3nyxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTbD JABIICHUS ra3a OT TEMIEPATYPhI.

[Iepenaua naBieHUs KUJIKOCTHIO U Fa30M.
CooOmaroiuecs CoCy/bl.
['mapaBauueckuu mpecc.
[IposiBnenue nelcTBrsl aTMOCPEPHOTO JABICHUS.
3aBUCUMOCTH BBITAIKMBAIOIIECH CUJTBI OT 00BEMA MOTPYKEHHOM YacTU Tema
Y IUIOTHOCTH KUIKOCTH.
PaBeHCTBO BBITAJIKMBAOIIEH CUJIbI BECY BBITECHEHHOM KUJIKOCTH.
8. YCJOBHE IUIaBaHUS TEJI: TIJIABAHUE WIIH MTOTPYKEHUE TEJl B 3aBUCUMOCTHU OT
COOTHONIEHHUSI TUIOTHOCTEW TEJIa U KUIKOCTH.
Jlabopamopuvie pabomul u onvimel.
1. HccnepgoBaHue 3aBUCMMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOM B
KUJKOCTh YaCTH TeJa.
2. OmnpenenieHue  BBITAJIKMBAIONICH  CHJIbI, JCHCTBYIOIIEH Ha  Telo,
IIOIPYKEHHOE B JKUIKOCTD.
3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIECH CUIIbI, IEUCTBYIOLIEH HA TEJO
B JKUJIKOCTH, OT MAcCChl TeJa.
4. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIICH CHUJIBI,
JIEUCTBYIOIIEH Ha TEJIO B )KUIAKOCTH, OT 00hEMA MOTPYKEHHOHN B )KUIKOCTh
YaCTH TeJla U OT TIJIOTHOCTH KUJIKOCTH.
5. KoHCTpyupoBaHne apeoMeTpa WM KOHCTPYMPOBAHUE JIOAKUM U
OIIpELEIIEHUE €€ IPYy30H0ABEMHOCTH.

Pa3znen 5. PaGora u MOIIHOCTB. JHEPrus.

Mexanuueckasi pabota. MOIITHOCTS.

[IpocTthie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuiio
paBHOBecus pbluara. [IpumeHeHue npaBuiia paBHOBECHs pbluara K 0JI0Ky. «30J10TO€
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npaBuio» Mexanuku. KITJ[ mpocteix Mexanu3moB. [IpocThie MeXaHU3MbI B OBITY U
TEXHUKE.

Mexannueckass dHeprus. KuHeTmueckas W INOTEHUUAIBHAS DHEPTHS.
[IpeBpalieHre 0JTHOTO BH/Ia MEXAaHUYECKOW SHEPTHH 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

TOPU30HTATIBbHON TOBEPXHOCTH.
2. HccnenoBanue ycinoBuil paBHOBECHUS pblUyara.
3. H3amepenue KIIJl HakTOHHOI MIIOCKOCTH.

4. V3yuyeHne 3aKOHA COXpPaHEHUs MEXAHUYECKOW SHEPTUU.
8 KVIACC

Pa3zgea 6. TeruioBble sABJICHUS.

OCHOBHBIEC TIOJOXEHUSI MOJICKYISIPHO-KUHETUYECKONM TEOPUU CTPOECHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. ONBIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJIIPHOKUHETUUECKOU TEOPUH.

Monenu TBEPAOro, >KHUIKOTO W Ta3000pa3HOTO COCTOSHUW BEIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUNW MOJEKYJIIPHO-KUHETUYECKOW TEOPUHU.
CmauuBaHNE U KallWJUISIPHBIE SIBJICHU. T€IIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemmepaTrypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yactull. Buyrpennss osHeprus. CnocoObl H3MEHEHHS BHYTpPEHHEH OJHEpPruu:
TeIIonepeaaya u CopepiieHue padotsl. Buabl Terionepeaayn: TeIIONpOBOHOCTD,
KOHBEKIIHS, U3ITyYEHHE.

KonudectBo TemioThl. YaenpHas TEMIOEMKOCTh BEIIECTBA. Tenaoo0MeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBmenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BELIECTB. YAEIbHAS TEIUIOTA IUJIABJICHUSA.
[TapooOpazoBanue u konHjaeHcaiusa. Mcmapenue. Kumnenue. YjaenbHas TerioTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTMOC(EPHOro
JTaBJICHUS.

BrnaxHocTts BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TETIOTa CTOPAHUSL.

[Ipunuuner pabotsl TeraoBbix jaBurarenei KIIJ[ termoBoro asuraresns.
TermioBbie ABUTATENIN U 3aIIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.
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HaGmonenune nuddysuu.

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.

. CpaBHEHME TEIUTOEMKOCTEN PA3IMYHBIX BEIIECTB.

. Habmonenue kuneHus.

. Habmoienue nocTostHCTBa TeMIEpaTyphl PU TUIaBJICHUH.
13.

Mojenu TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OneITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnbIThI O BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OnpIThl 1O HAOIIOJIEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

OnpenenenHue AaBiaeHUs BO3yXa B OalNIOHE IINPULA.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JIaBJICHHUS BO3JyXa OT €ro
00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

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

HaOnronenne wu3MeHEHUs] BHYTPEHHEH OSHEpPrud Tejla B Ppe3ysibTaTe
TEeIJIoNnepeay U padOThl BHEITHUX CUJI.

HccnenoBanue sBJICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOJHOW U
ropsiuer BOJIBL.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, TOJYYEHHOTO  BOJOW  IpHU
TEIJI000MEHE C HArPEThIM METALTUICCKUM ITATUHIPOM.

OmnpeneneHue yaelnbHON TEIIOEMKOCTH BEIIECTBRA.

HccnenoBanne mponecca UCIapeHusl.

Ornpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaenbHOM TETUIOTHI TJIaBJIEHUS JIb/IA.

Pazgen 7. JaekTpudeckue 1 MarHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa 3ieKTpuyecKux 3apsiioB. BzaumoneiicTBue
3apsbKeHHBIX  Ten.  3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aMMOJICHCTBUS
3apsKEHHBIX T€J OT BETMYMHBI 3aps/I0B U PACCTOSHUS MEXKY T€JIaMu).

Onekrpudeckoe mnoJsie. Hanpsxk€HHOCTh sieKkTpuueckoro mnoisis. IlpuHnmn
CYIEPIIO3ULIUN 3IEKTPUUECKUX MOJIEH (Ha KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA AJEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUUYECKOTO 3apsa.

DNEeKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUYECKOrO TOKa.
N cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKHUI TOK B )KUJIKOCTSX U Ta3ax.

Onektpudeckass uenb. Cuia  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ComnpoTuBiieHHE MPOBOJIHUKA. YJEIbHOE CONMPOTHUBJICHUE BemiecTBa. 3akoH Oma
I ydacTka nenu. [locnegoBarenbHoe U MapauieIbHOE COETMHEHHUE POBOIHUKOB.

PaGota ® MOMmHOCTH dJeKTpUYecKoro Toka. 3akoH Jlxoyms—JIeHia.
DneKTpuYecKre ey U MOTPEOUTENH IICKTPUIECKo sHepruu B ObITy. KopoTkoe
3aMBbIKaHHE.

[TocTtostHHBIE MarHuTHL. B3anMoaeicTBHE TOCTOSHHBIX MATHUTOB. MarHuTHOE
noje. MarauTtHoe moJsie 3eMJIM M €ro 3HadyeHue s Ku3Hh Ha 3emuie. OnbIT
Opcrena. MarHuTHOE TOJIE€ NIEKTPUUYECKOro ToKa. [IpuMeHeHne 3J1eKTpOMarauToB
B TEXHUKE. J[€iICTBHE MAarHUTHOTO MOJIsI HA TPOBOJIHUK C TOKOM. DJIEKTPOABUTATEIb
MOCTOSIHHOTO  TOKa. VICHoOJIb30BaHHWE  3JIEKTPOJBHUIATENIE B  TEXHHUYECKUX
YCTPOMCTBAxX M Ha TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DneKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIINKY Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUU.

Hemoncmpauuu.

DJeKTpU3aLus Tell.
JIBa pozia 3JIEKTPUUECKUX 3apsS0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE NIEKTPOCKOIA.
DNeKTpocTaTHiecKast HHAYKIHUS.
3aKOH COXPAHEHUS JICKTPUUECKHUX 3aPsJI0B.
[IpoBOAHUKH U TUDJICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DNEKTPUYECKUIN TOK B KUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3MepeHune cuiibl Toka aMIepMETPOM.
. I3MepeHune 37eKTpUIeCKOTO HAMPSKEHUS! BOJIBTMETPOM.
. Peocrar 1 MarasuH COpOTUBIICHUM.
. B3anmoeiicTBre MOCTOSSHHBIX MAarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3I€JIECHUs MOJHOCOB MAarHUTA.
. MonenupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MarHUTOB.
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18.
19.
20.
21.
22.
23.
24.

25.

OnbIT Ipcrena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JleficTBME MarHUTHOTO TOJIsI HAa MPOBOJHUK C TOKOM.

DNEKTPOJIBUTATEIIb MOCTOSHHOTO TOKA.

HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHOW UHAYKIIUU.

OnbiTel Dapajes.

3aBUCMMOCTh HAIpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCJIOBUH €Tro
BO3HHKHOBEHHS.

DNeKTpOoreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimel.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbiTel 1O HAOMIOACHUIO JJIEKTPU3ALMU TeJl HHAYKIUEH U mpu
CONPUKOCHOBEHHH.

HccnenoBanne JEUCTBUSA DIIEKTPUYECKOIO IIOJISL HA IIPOBOJHUKHA U
JUAJIEKTPUKH.

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

M3mepenne U peryiampoBaHue HAIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO Y€pe3 pE3UCTOp, OT
COMPOTHUBJIEHUS PE3UCTOPA U HAIIPSLDKEHUS 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 mpaBuia g CWIbl TOKa INPU NApaJIEIbHOM COEIWHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH 3JEKTPUYECKOTO TOKa, BBIACISIEMOM Ha
pe3ucTope.

HccnenoBanre 3aBUCHUMOCTH CHJIbI TOKA, WIYIIETO 4Y€pe3 JIAMIIOYKY, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/] narpeBarens.

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

HccnenoBanue nelCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEIIKY.
OneIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTb CHJIBI  B3aUMOJCUCTBUSA
KaTyLIKN C TOKOM M MarHuTa OT CWJIbI TOKA U HAIIPABJICHUS TOKA B KaTYIIKE.
N3yyeHue neicTBUS MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.



19. KoHcTpyHpoBaHue U n3ydeHue padoThl AJIEKTPOABUTATENS.

20. smepenue KII/] anekTpoaBUraresibHOM yCTaHOBKH.

21. OnBITBI IO UCCIECAOBAHUIO SIBJICHUSA JIIEKTPOMArHUTHOM WHIYKIUU:
WCCIICIOBAHUE W3MECHEHHWW 3HAYCHHS M HANPAaBICHUS WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Paznen 8. Mexannuyeckue siBJICHUS.

Mexanudeckoe aBMKeHHE. MarepuanpHas Touka. (Cucrema OTCYETa.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHsS. PaBHOMEpHOE NpsIMOIMHENHOE
nBrkeHue. HepaBHoMmepHOe mpsiMonnHENHOE JBHKeHUE. CpelHsiss 1 MIHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckOpeHHOE mHpsMOJMHENHHOEe JBUKeHue. (CBOOOJIHOE
najgenue. OnbiThl ["anumes.

PaBHOMepHOE ABMXKEHUE 1O OKpYKHOCTH. Ilepron u yvacrota oOparieHus.
JInnerHas u yriioBasi CKOPOCTH. LIeHTpOCTpEMUTENIBHOE YCKOPEHUE.

[lepBsiii 3ak0H HproToHa. Bropoii 3akon Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMN CyTIepIIO3UIUH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS [TOKOSI, APYTUE BUJIbI TPEHUS.

Cunia TSXKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHHE CBOOOIHOIO
nanenus. JBuwxkenue miaHetr Bokpyr Comuna. IlepBasg kocmuyeckas CKOpPOCTb.
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
MMIyJIbCa. P€akTUBHOE NBUKEHUE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YNPYTOCTH,
TpeHusi. CBs3b dHEPruM U paboThl. [loTeHIIManbpHas YHEPTUs Tela, MOTHATOTO Hall
MMOBEPXHOCTHIO 3eMIIH. [loTeHIIManbHas SJHEprus CxKaTou npyxuHbl. Kunernueckas
sHeprus. TeopemMa 0 KMHETHYECKOW DHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPTHUH.

Hemoncmpayuu.

1. HaGnroneHme MexaHMUeCKOro JBMKEHUS Tela OTHOCHTEIBHO Pa3HBIX Tell

OTCYETA.
2. CpaBHeHME TyTE€ld W TPACKTOPUM NBMKEHUS OJHOIO U TOrO K€ Tela
OTHOCHUTEJIBHO PAa3HbIX TEJl OTCUETA.
N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOITMHEWMHOTO JIBUKECHHS.
4. HccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JBUKEHUS.
HabGnronenue nBm>xeHus Tejia o OKpy>KHOCTH.



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

HabGnrogenne MexaHMuecKuX SIBJICHUM, MPOUCXOASAIINX B CUCTEME OTCUETA
«Tenexxka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHU OTHOCUTEIBHO
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.

[TpeoOpa3oBaHus SHEPTUH MPU B3AUMOACHCTBUU TE.

CoxpaHeHHEe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

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

CoxpaHeHHe MEXaHUYECKOM SHEPrUU PH CBOOOTHOM MaJICHUU.
CoxpaHeHrEe MEXaHUYECKOW SHEPTHUM TTPU JIBUKEHHUU TEJIa MOJT IEUCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimaol.

1.

10.

11.

KoHcTpynpoBaHue TpakTa IJsi pa3roHa U JajJbHEWILIEr0 PaBHOMEPHOTO
JIBIDKCHUS IIAPUKA WIIN TEIIEKKH.

OmnpeneneHue CpeaHEl CKOPOCTH CKOJIBKEHUSI Opycka WA JBUXKECHUS
HIapyKa MO HaKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpeHHs] Tejaa IMPU PABHOYCKOPEHHOM JBUKEHUH IO
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JIBI>KCHUU 0€3 HaualbHOM CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHHM O€3
HayaJbHOM CKOPOCTU IYTH OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenne kodhPUIEeHTa TPEHUS CKOJTBKCHUSI.

OmnpeneneHue KECTKOCTH NPYKUHBI.

OmnpeneneHue paboThI CHIIBI TPEHUS TTPU PABHOMEPHOM JIBUKEHUHU TeJia 10
TOPU30HTATIBHON TOBEPXHOCTH.

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

N3yueHnne 3akoHa COXpaHECHUS YHEPTUH.

Pa3znen 9. Mexannueckue KoJie0aHUS U BOJIHBI.



KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJECOAHUM: IEPHO/I,
4acToTa, aMIUIUTyHa. MaremaTuyeckuil U NpyKUHHbIM MasATHUKU. [IpeBpanieHue
HHEPTUU MPH KOJIeOATETHLHOM JIBHXKCHHH.

3aryxatomue — koneOanus.  BwiHyXkaeHnele — koneOanms.  Pe3onanc.
Mexannueckue BoaHbl. CBOWCTBA MeEXaHWYECKMX BOJIH. [IpoposibHble U
nonepeyHbie  BOJIHBL. J[MMHA BOJHBI M CKOPOCTh €€ paclnpoCTpPaHEHUS.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3ByKa W BbicOTa ToHA. OTpakeHue 3Byka. MHbpa3Byk u
yIbTPa3BYK.

Hemoncmpauyuu.

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

HabGnronenue xoneOanuii rpy3a Ha HUTU U HA TIPYKUHE.
HabGnronenue BoIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.
PacnipocTpaneHue npo101bHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIIH).
Habronenune 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTUYECKHI pPE30HAHC.
Jlabopamopuvie pabomul u onvimol.
1. OmpenesieHHEe YacTOThl W TepuojJa KoJIeOaHMH MaTEeMaTH4E€CKOIo
MasiTHUKA.

2. Ompenenenrie 4acTOThl U IEpHOJia KoeOaHui MPY>KUHHOTO MAasSTHHUKA.

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 KojeOaHUi Tpy3a, MOJIBEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.

6. ONBITBI, JACMOHCTPUPYIOIIME 3aBUCUMOCTh  MEpHoJia  KojeOaHui
NPY>KMHHOTO MasiTHUKA OT MAcChl Ipy3a U KECTKOCTHU MPYKUHBI.

7. W3mepenue yckopeHus CBOOOHOTO MaIeHUS.

Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  CBoOMCTBa
ANeKTpOMarHuTHeIX BOJH. Illkanma siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3HU.

OnekTpoMarHuTHasi npupoaa ceta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
CBETA.

Jlemoncmpayuu.

1. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.
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Jlabopamopnsie padomul u onsimel.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

tenedoHa.

Pa3znen 11. CBeToBbI€ SIBJICHHS.

JlyueBas  mogmenr  cBera.  Mcrounmkm — ceera.  [IpsamosmmHenHoe
pacnpoctpanenue cseta. 3atmenusi Connia u Jlynsl. Otpakenue cBera. [lnockoe
3epKaJio. 3aKOH OTPa’KEHHUS CBETA.

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

JInnza. Xop aydeit B iun3e. OnTrueckas cucreMa (hoToarmnapara, MUKpOCKOIIa
u Teneckomna. a3 kak onrtuyeckas cucrema. biim30pykoCcTs ¥ TalTbHO30PKOCTb.

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

Jemoncmpayuu.

[IpsiMoJIMHEHOE PaCIPOCTPAHEHHE CBETA.

OTtpakeHue cBera.

[Tonyyenune n300paxeHuil B IIOCKOM, BOTHYTOM U BBIIYKJIOM 3€pKajiax.

[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 TEJIECKOIIA.

10. Mopens rnasa.

11. PaznosxeHue 6e10ro cBeTa B CHEKTP.

12. [lomy4yeHue 6e0ro cBeTa NpH CI0XKEHUH CBETA Pa3HbIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnepoBaHue 3aBUCUMOCTH yria OTPAKEHHsI CBETOBOTO Jiyda OT YIUIa
NaJCHUS.
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2. W3ydeHue xapakTepUCTUK M300pakeHUs MpeaMeTa B INIOCKOM 3epKalie.

3. HccnemoBanue 3aBUCHMOCTH yTJIa MPEJIOMIICHHSI CBETOBOTO Jyda OT yria
NaJICHAS Ha TPAHUIIE «BO3TyX—CTEKIION.

4. IlomydeHnue n300paxeHHii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenne (HOKYCHOTO PACCTOSIHUS U ONTHYECKOM CHIIBI COOMparomieit
JIH3BIL.

6. OmBITHI IO PA3NI0KEHHUIO OEJIOTO CBETA B CIIEKTP.

7. OmbITHl MO BOCHPHUATHIO L[BETA MPEIMETOB NpPU HUX HAOIIONEHUH 4epes3
[[BETOBBIE (DPUIIBTPHI.



Pa3nen 12. KBanroBble IBJI€HHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue U NorioeHne cBeta aroMoM. KBaHThI. JIMHeUaThie CIEKTPHI.

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

SnepHble peakuuu. 3aKOHBI COXPaHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprus CBsI3M aTOMHBIX sjep. CBA3b Macchl W SHEprud. Peakuuu cuHTE3a U
nenenusd sinep. Ucrounuku 3aeprun CostHIla U 3BE3 .

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUH HaA KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOLIEHUS.

2. CHoekTpsl pa3IMyHbIX T'a30B.

3. ChekTp BoAoOpoaa.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyUYEHUN.

6. Peructpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaGnroneHue CIUIONIHBIX M JIMHEWYATHIX CIIEKTPOB U3ITyUCHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. M3mepeHue pagnoakTMBHOIO (PoHA.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINY MOYJTh TIPEAHA3HAYCH JJIsI CHUCTEMAaTHU3aIluu
1 000011IeHUs TPEAMETHOTO COICPKAHUS U OIbITA IEATEILHOCTH, TPUOOPETEHHOTO
Py U3YYEHUM BCEro Kypca (PU3MKH, a TakXkKe [JIs 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 0OeCreuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METaNpeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, (Gopmupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOCHHE HAYyYHBIX METOOB HCCIEAOBAHMS
SBJICHUA TIPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (pu3mdeckue
ABJICHUSI, TPUMEHSS TOJy4YeHHbIE 3HAHHWS, peuaTh 3ajJadyd, B TOM YHUCIE
KaueCTBEHHbIE U HKCIIEPUMEHTAJIbHBIE.

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



Ha OCHOBE IIOJIyYUEHHBIX 3HAHUW pacro3HaBaTb M HAYYHO OOBACHATH
(duznyeckue BICHMS B OKPYKAIOLIEH IPUPOJIE U MOBCEAHEBHOM KU3HM;
UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIIEN0BaHUs (PU3UUECKUX SBJICHUH, B TOM
YyuCIie IS IPOBEPKU TMITOTE3 U NOJYYEHHS] TEOPETUUECKUX BBIBOJIOB;
OOBSICHATH HAy4YHbIE OCHOBBI HAMOOJE€€ BAXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TEXHOJIOTMH, HallpuMep, IPAKTUUECKOIO UCIIOIb30BAHMS PAa3IMUHbIX HICTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA IPEBPALIECHMS U COXPAHEHUs BCEX M3BECTHBIX BUJIOB
SHEPIUU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenne (Hu3MKU Ha ypOBHE OCHOBHOTO O0IEro 0Opa3oBaHUsl HAMpPaBICHO

Ha JOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U ITPCIAMCTHBIX O6p3.30BaT€JII>HBIX

pe3ynbTaToB.

B pesynbrare nzydenus Gpu3MKM Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus

y oOyuaroierocsi 0yayT copMupoBaHbI CIEAYIOUINE JIUYHOCTHBIE PE3yibTaThl B
YaCTHU:

1) naTpUOTHYECKOT0 BOCIIMTAHMS:

- MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOMN
(u3nuecKoi HayKH;

- IICHHOCTHOE OTHOIIEHUE K JOCTHXKCHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

- TOTOBHOCTb K AaKTUBHOMY YYacCTHIO B OOCYK/IEHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUHN
busuKu;

- OCO3HaHUE BAXHOCTH MOPAIbHO-3THUUYECKUX MPUHILUIOB B JEATCIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

- BOCIIPUATHUE ACTETUYECKUX KauecTB (PU3UUECKON HayKu: €€ TapMOHHYHOIO
MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAaHHME IIEHHOCTH (U3MUYECKOM HAyKM KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUSI MUPA, OCHOBBI PA3BUTHSI TEXHOJIOTHUM, BaXXHEMIIEH COCTABIIAIOLIEH
KYJBTYPBI;

- pa3BUTHE Hay4YHOU JIFOOO3HATEILHOCTH, MHTEpECca K HCCIEAOBATEIbCKOM
NEATEIIbHOCTH;

5) ¢opmupoBaHus  KyJAbTYpPbl 3A0POBbS MU  IMOLUMOHAJIBHOIO
Os1aromoJry4ust:

- OCO3HaHUE IIEHHOCTH Oe30omacHoro oOpa3a KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBui O€30MacHOrO TOBEICHUS Ha
TpPaHCTIOPTE, HA JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000PYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

- c(hopMHUPOBAHHOCTH HaBbIKA pedIIeKCUH, MPU3HAHUE CBOETO IIpaBa Ha OIHUOKY
U TaKOTO K€ MpaBa y APYroro YeiaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

- aKTUBHOE Yy4YacTHE€ B PEUIEHUH MPAKTUYECKUX 3ajad (B paMKax CEMbH,
0o0pa3oBaTEeNbHOM  OpraHM3alu, Topojia, Kpas) TEXHOJIOTUYECKON U
COILIMAJIbHOM HAMPABIEHHOCTH, TPEOYIOIIUX B TOM YKCIIe U (PU3UUECKUX 3HAHUI;



- HUHTEPEC K MPaKTUYECKOMY H3YyUYEeHHIO TpodeccHii, CBsI3aHHBIX ¢ (PU3UKOM;

e 7) 3KOJIOTHYECKOI0 BOCIIUTAHMSA:

e - OpUEHTALUS HA MPUMEHEHHE (PU3MYECKUX 3HAHUM JJIsl pelleHUs 3aaad B
00JIacTH OKpY’Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYNKOB U OLIEHKA UX
BO3MOYKHBIX MTOCJIEICTBHI ISl OKPYXKAIOIIEN CPEIbl;

e - OCO3HAaHHE IIOOATBHOTO XapaKTepa AKOJIOTHYECKUX MPOOJIEeM M IMyTed HX

pelIeHus;

e 8) amanTanuu K HU3MEHSIIMMCS YCJIOBHAM COLMAJBLHON W NPHPOIHOM
cpeasbl:

e - TOTPEOHOCTh BO B3aUMOJACHCTBUU TMPU BBIMOJHECHUU HWCCICAOBAHUN U
IPOEKTOB (M3UYCCKOW HAIPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
APYTHUX,

e - TIOBBIICHHE YPOBHA CBOEH KOMIIETCHTHOCTH YEpE3 IMPAKTUYECKYIO
JIEATEIILHOCTD;

e - IOTPEOHOCTH B (POPMHUPOBAHUM HOBBIX 3HAHUH, B TOM 4ucie GOPMYIUPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SBIICHUSX;

e - OCO3HaHME ACPHUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00jacTu
bu3uKu;

e - [UIAHUPOBAHUE CBOETO PA3BUTHSI B IPHUOOPETEHUH HOBBIX (PU3NYECKHUX 3HAHUI;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOIIYIO Cpexdy,
BO3MOYKHBIX INI00aNIbHBIX MOCIEACTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbTare ocBoeHus MporpaMMmel 10 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanust y oOyuatomerocss OyayT chOpMHpPOBAHBI MeTanpeaMeTHbIe
pe3yJibTaThl, BKIIOYAIOIINE TTO3HABATEIbHBIC YHUBEPCATbHBIC YIeOHbIE TCHUCTBUS,
KOMMYHUKATHBHBIC ~ yHUBEpPCAJIbHBIC  y4eOHBIC  JCHCTBHUSA,  pETYJSATHBHBIC
YHUBEpCaIbHbIC YIeOHBIC ICHCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JjoruyecKkue 1eMCTBUSA:
e BBIBISTH W XapPaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKU OOBEKTOB
(s1BIEHUI);
e YCTaHABJIMBATh CYIIECTBEHHBIN MpPU3HAK KiIacCU(pUKAIIUU, OCHOBAHUS IS
0000IIeHHS U CPaBHEHHS,;



BBISIBJISITh 3aKOHOMEPHOCTHU U MTPOTUBOPEYMS B pacCMaTpUBaEMbIX (paKTax,
JAHHBIX U HAOJIOJACHUSX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;
BBISIBJIAITb TTPUYUHHO-CJIEICTBEHHBIE CBA3U TPU H3YUYEHHH (PU3NYECKUX
SBJICHUI U IPOLIECCOB, JI€JaTh BBIBOJIBI C UCIIOJIb30BAaHUEM JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUM, BBIJBUTATh THUIOTE3bl O B3aUMOCBSI3SIX
(bu3UYEeCKUX BEJIUYUH;

CaMOCTOATENLHO BBIOUPATH CIIOCOO pellieHus yueOHoM pusndeckoit 3agauu
(cpaBHEHHE HECKOJBKMX BApUAHTOB pEIIEHHUs, BBHIOOp Hauboiee
MNOAXOJSIIETO C Y4ETOM CaMOCTOSITENIBHO BBIJCIICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarTe/IbCcKHe IeiiCTBUS.

MICITOJIB30BATh BOIPOCHI KaK MCCIIEOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABJIEHHOMY IUIAHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI JKCIIEPUMEHT, HEOONBIIOE HCCIEAOBaHUE (PU3HUECKOIrO
SIBJICHUS,

OLICHWBAaTh HAa TPUMEHUMOCTb M JOCTOBEPHOCTb HH(POPMALHIO,
IIOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIMPOBATh 0000IIEHUS U BBIBOJIBI 110 pe3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHU, OIIBITA, UCCIIEJOBAHMS,

IPOTHO3MPOBATh  BO3MOXXHOE  JalibHEWIlee pa3BUTHE  (DUIUUECKUX
IPOLIECCOB, a TAaK)KE€ BbIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pa6ora ¢ unpopmaunmeii:

NPUMEHSATH Pa3IMYHbIE METO/bl, UHCTPYMEHTHI U 3alpOChl MPU MOUCKE U
orOope MHPOPMALMHM WIA JaHHBIX C Y4E€TOM MPEMAJIOKEHHON ydeOHON
(bu3UYeCKON 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

CaMOCTOATENbHO BBIOMpaTh ONTUMaJbHYIO (GOpPMY MpEICTaBIICHUS
uHbOpMallMl ¥ WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIOXKHBIMU
CXeMaMH, AMarpaMMaMu, HHOU rpaduKoi 1 X KOMOMHALIUSAMHU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B X0Jie OOCYXJeHUsl y4eOHOro marepuana, pe3yiabTaToB J1abOpaTOPHBIX
paboT ¥ IPOEKTOB 3a7]aBaTh BOMPOCHI 10 CYIIECTBY 00CYKIAEMOM TEMbI U
BBICKA3bIBaTh WJCH, HAIICJICHHBIE HAa PEIICHHE 3aJaud U TOAJCpKAHUE
OJ1aroKesIaTeIbHOCTH OOIIEHNUS;

COMOCTAaBIIATh CBOM CYXICHHUS C CYXJICHHSAMH JPYTHMX YYaCTHUKOB
Jrasora, oOOHapyKUBaTh Pa3IUIME U CXOACTBO MO3UIIHIA;

BBIp2XaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;



nyOJIMYHO NPEACTABIATh PE3YIbTAaThl BHIIOJHEHHOIO (PU3NYECKOTO OIBITA
(9KCHIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

INOHMMATh U UCI0JIb30BATh IPEUMYIIECTBA KOMAaH/IHON U MHIUBUYaIbHOU
paboTHI IPU PEIIEHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

IPUHUMATh LIEJIM COBMECTHOW AESTENBHOCTH, OPTaHU30BBIBATh JEHCTBHUS
no €€ JOCTI)KEHHUIO: paclpelesaTh poiH, OOCYKIaTh MPOLECCH U
pe3yJIbTaThl COBMECTHON pabOThI, 0000I1aTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTAasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPaBJICHUIO U KOOPJAUHUPYS CBOU ACUCTBUS C IPYTUMHU YWICHAMH
KOMaH/Ibl;

OLICHMBATh Kauye€CTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPUSAM,
CaMOCTOSITENIHO C(POPMYITHMPOBAHHBIM YUaCTHUKAMU B3aUMOECHCTBHUSL.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

BBISIBIIATh IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIIUX
JUIs pelieHns (PU3MYeCKUX 3HaHUi;

OPUEHTUPOBATbCA B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHIMBUAYaTbHOE, NPHUHITHE PELICHUs B TPYyIIE, NMPUHATHE PEIICHUN
rpyIIon);

CaMOCTOATENILHO COCTABJISITh AITOPUTM pelIeHUs GU3HUECKON 3a7a4l WIIN
IUTaHAa MCCIIEOBAHUSA C YYETOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEJIAaracMble BAPUAHThI PELICHUM;
nenathb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JlaBaTh aJIEKBaTHYIO OLICHKY CUTYaIluH U TMpeJjiararh rjiaH e€ N3MEeHEHHUS,
OOBSCHATh TPHUYMHBI  JOCTIDKCHUS]  (HEIOCTHUKEHHUS) PE3yJIbTaTOB
NeSTeTLHOCTH, JaBaTh OIIEHKY IPHOOPETEHHOMY OTIBITY;

BHOCHUTH KOPPEKTHBBI B JACATCIBHOCTH (B TOM YHCIIC B XOJ BBITIOJIHCHHUS
(GU3MYECKOTO HWCCACAOBAaHHMS WM IPOEKTAa) HA OCHOBE HOBBIX
O0CTOSITENILCTB, W3MEHHBIIMXCS CHUTYyallid, YCTAHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEW;

OIICHMBATh COOTBETCTBHE pe3yiIbTaTa MU U YCIIOBHUSM;

CTaBUTH €05 HA MECTO JPYTOro YEIOBEKa B XOC CIIOpa W AUCKYCCUHU Ha
HAy4YHYIO TEMY, TOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYTOTO;
MPU3HABATh CBOE MPABO HA OMMOKY MPHU PErIeHUHN (U3NIECKUX 3a/1a4 UITH
B YTBEPXKJICHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPABO JAPYTOro.

INPEAMETHBIE PE3YJIBTATBI



K koHIy 00yueHus B 7 KJacce npeaMETHbIC pe3yIbTaThl HA 06a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

UCIIOJIB30BaTh  MOHATHS:  (PU3NYECKHE W  XUMHYECKHE  SIBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUSI BellecTBa (TBEPIOE,
KUOKOE, Ta3000pa3HOE), MEXaHUYECKOE JABWKEHUE (PaBHOMEPHOE,
HEPAaBHOMEPHOE, TMPSAMOJIMHENHOE), TPAaCKTOpHs, PaBHOACUCTBYIOIIAs
cuma,  gehopmamms  (ympyras, — IUIacTUYECKasl),  HEBECOMOCTH,
COOOIIAIOMINECS COCYbL;

paznuuath sBIeHUS (qudQy3us, TEIIOBOE ABMKEHHE YacTHIl BELIECTBA,
paBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JABWKEHUE, HWHEpLus,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHOW OCBHIO
BpallleHus, Iepeaya 1aBjIeHus TBEPAbIMU TeJIaMU, )KUIKOCTSIMU U Ta3aMH,
aTMoc(epHOE JaBJCHHE, IJIaBaHUE TeJ, IMPEBpAILlEHUs MEXaHUYECKON
SHEPruM) MO ONMUCAHHUIO UX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUNH B
OKpY’>XalollleM MHupe, B TOM 4Hcie (U3HUECKHUE SIBJIICHUS B IMPUPOJE:
OpUMEPBl ABWXKEHUS C Pa3IUYHBIMU CKOPOCTSMHU B JKMBOM M HEXHBOU
npUpoAe, ACUCTBUE CHUJIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSHHE
aTMOC(EPHOrO J1aBJICHUS Ha >KMBOW OpraHu3M, IJIABaHHUE pPbIO, pbluard B
TeJIe YeJIO0BEKa, MPU 3TOM NEPEBOIUTH MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJB3YS
(bu3nYecKue BeIMUrHbI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BPEMSI, ITyTh,
CKOPOCTb, CPEJHSS CKOPOCTh, CHJIa YIIPYTrOCTH, CUJIa TSKECTH, BEC Tela,
cHJi1a TPeHHUsI, 1aBiieHue (TBEPOro Tena, KUAKOCTH, ra3a), BRITAIKUBAIOIIAs
CHiia, MeXaHuuyeckas paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIBI,
KOA(PQOUIUMEHT TOJE3HOTO JCHCTBUS MEXaHHW3MOB, KHHETHYECKas U
NOTEHIMANbHASL SHEPIusi), NpH ONUCAHUU TMPABWIBHO TPAKTOBATH
(bu3MYECKUIl CMBICI UCIIOJIB3YEMbIX BEIUUHUH, UX 0003HAYEHUS U €AUHUIIBI
buznyecKux BEIUYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLINE JIAHHYIO
¢u3NYeCKyl0 BEIUWYMHY C JPYTUMHU BEJIUYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl TIpaBujIa CJIOKEHUs Cui (BAOJb OAHOM MpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, mpaBUJIO paBHOBecus pbryara (0Joka),
«30JI0TOE€ TMpPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU



OHEPruM, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3alIMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3UYECKHUE SBJICHHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallud MPaKTUKOOPUEHTUPOBAHHOIO XapakrTepa:
BBISIBJISITH NIPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTUYECKUX I11aroB ¢ Omopoil Ha 1—2 M3y4yeHHBIX CBOWCTBA (PU3NYECKUX
SBJICHUM, PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pemarb pacu€THele 3a7adyd B |—2 JEWCTBUS, HCHOJB3YySd 3aKOHBI U
dbopMyIbl, CBs3BIBarONINE (PU3WYECKUE BEIMYMHBI: HAa OCHOBE aHAIM3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B ()OPMYJIBI U MPOBOAMTH PAcUEThl, HAXOAUTH CIIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaTUCTUYHOCTD
MOJTY4YEHHOU (PU3NUECKON BETUYNHBI;

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh NpPH MOMOUIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIEI0OBAHUS BbIIEIATH IPOBEPSIEMOE
IPEoJIOKEHNE (TUIIOTE3Y ), pa3IndaTh U HHTEPIIPETUPOBATH OTYyUYEHHBIN
pe3ysbTaT, HaXOAWUTh OLIMOKM B XOJAE ONBITA, JENaTh BBIBOJBI IO €rO
pe3yJabTaram;

IPOBOJUTH OMNbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
(duznyecKuX CBOMCTB TeM: (HOPMYIUPOBATH IPOBEPSIEMbIE ITPEATIOI0KEHHUS,
coOupaTh YCTAaHOBKY M3 MPEIJI0KEHHOIO 000pYyI0BaHUS, 3aMUChIBATh X0
OMbITa U (GOPMYIUPOBATH BHIBOJIBI;

BBINIOJIHATh MPSAMbIE W3MEPEHHS] PACCTOSHUSA, BPEMEHHM, MacChl TeJa,
o0béMa, CHUJBI M TEMIEPATYpbl C MCHOJb30BAHMEM aHAJIOrOBBIX U
UPOBBIX TMPUOOPOB, 3aAMUCHIBATH IMIOKa3aHUS MPUOOPOB C YUETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3MUYECKOW BEIUYHMHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPAMBIX HM3MEPEHUN (3aBUCUMOCTU MYTH
PaBHOMEPHO JIBMXKYLIETOCS TeJIa OT BPEMEHU JBUKEHUS TEIA, CUIIbI TPEHUS
CKOJIbKEHHUSI OT Beca Teja, KadecTBa OOpabOTKH MOBEPXHOCTEM Ten u
HE3aBUCUMOCTH CUJIbI TPEHHS OT IUIOIIAAU CONPUKOCHOBEHUS TEJI, CHIIbI
YOPYrOCTA OT YUIMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CUJIBI OT 00BbEMaA
IIOrPYKEHHOM YacTU Tejla U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TUIOTHOCTH Te€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJIO, YCIOBUM
IUTaBaHMsSI TeJl, YCIOBMM paBHOBECHs pbluara M OJIOKOB), y4acTBOBATH B
IUIAHUPOBAHUM  YYEOHOTO MCCIENOBaHUA, COOMpAaTh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIeNys NPEeIO)KEeHHOMY IIaHy, (PUKCUPOBATH
pe3ynbTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIIMYUH B BUJE



NPEJIOKEHHBIX TaOMuIl U TpaduKOB, AeNaTh BBIBOJBI MO Pe3yJibTaTam
UCCJIeI0BAHNUS;

MPOBOJUTh KOCBEHHbIE H3MEpEHUs (U3MUYECKUX BEJIUYMH (TUIOTHOCTD
BEIIECTBA )KHUJIKOCTHU U TBEPAOTO TeJa, CHIIa TPEHUS CKOJIbKEHUS, TaBICHHE
BO3/lyXa, BBITAJKHUBAIONIAsl CUJa, JCHCTBYIONIAs Ha TMOTPY>KEHHOE B
KUIKOCTh  TeNo, KOADPUIMEHT TMOJEe3HOTO  JIEUCTBHUS  MPOCTBIX
MEXaHU3MOB), CleAysd NPEJIOKEHHON HHCTPYKIUHU: TMPU BBINOTHECHUH
U3MEpPEHUI coOMpaTh SKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HAa4YEHUE NCKOMOM BEJIUYHUHBI;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
00opy10BaHUEM;

yKa3bIBaTh MPUHLUIBI AEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHl, TEPMOMETp, JAWHAMOMETp, COOOIIAIOUIUECS COCY/bI, OapoMeTp,
pBIYar, MOJBWKHBINA U HETOBMKHBIN OJIOK, HAKJIIOHHAS TTOCKOCTD;
XapaKTepU30BaTh MPUHIMIBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX OmNHUcaHusi (B TOM YHUCIE:
HNOJIUIMITHUKY, YCTPOWCTBO BOJAOIPOBOAA, THUAPABIMYECKUI IIpecc,
MaHOMETp, BEICOTOMEp, OPIITHEBON HACOC, ApEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBAxX (PU3UUECKUX SIBJICHUI U HEOOXOAUMBbIE (PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGOPMALMIO O  IpUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUsA (PU3UYECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU I obecriedeHrsi 0€30MacHOCTH MpH OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUSI 3I0POBbS U COOIIOICHUS HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKpPY>KaIOIEH Cpeie;

OCYILECTBISATH OTOOp HCTOYHUKOB HH(popmanmu B HHTepHere B
COOTBETCTBHUH C 33JaHHBIM TTOMCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUW © TYyTEM CpPaBHEHUS pa3IUYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTHUBOPEYUBONM WM MOXKET OBITH
HEJ0CTOBEPHOM;

UCIIOJIb30BaTh MPH BBHIMOJIHEHWH Y4€OHBIX 3a/laHUi HAyYHO-TIONMYJISPHYIO
JauTepaTypy GU3HUECKOTO COAepKaHUs, CIIPABOYHBIC MaTepUaIbl, PECYPCHI
cetu MHTepHeT, BIaAeTh NpUEMaMH KOHCTICKTUPOBAaHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MUCHbMEHHBIE M YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 UCTOYHHKOB WH(pOpMAIUU (HU3HUECKOTO CONEP)KaHUS, B TOM
yucie MyOJuYHO eNIaTh KpaTKue COOOIIEHUsI O PE3yNIbTaTaX MPOEKTOB WU
y4eOHBIX MCCIEAOBAHUM, IPU 3TOM IPaMOTHO HMCIOJIb30BaTh M3y4YEHHbIN



MOHATUMHBIA ammapat Kypca (U3UKH, CONPOBOXKIATH BBICTYIJICHUE
MIPE3CHTALUEN;

IIPU BBITIOJTHEHUU YYEOHBIX IMPOEKTOB M MCCIICAOBAHUN pacIpeaeisiTh
00s3aHHOCTH B TPyMIE B COOTBETCTBHUH C TIOCTABJICHHBIMHU 3aja4aMH,
CJICIUTh 3a BBIIOJHEHHEM ILIaHA JACHUCTBHM, aJCKBAaTHO OIICHUBATh
COOCTBEHHBI  BKJaJ B  JCATEIBHOCTb  TPYIINBI, BBICTPAUBATH
KOMMYHHMKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHiy 00yueHus B 8 kjiacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHUM:

MCIIOJIB30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJ, TETUIOBOE JABUKECHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbBIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN AIEKTPUUYECKUIN 3aps/l, HIEKTPUUYECKOE TMOJIEe, TPOBOJIHUKU
U JUAJIEKTPUKH, HOCTOSHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMpPEHUE U CKaThe, Teruionepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlUsl, IUIABJICHUE, KpHUCTauIM3auus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIy4YEHUE),
ANIEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAI0B, JACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMblKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEUCTBUE
MarHMTHOTO TOJIsi Ha MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAsI UHIYKITUS)
M0 OINHUCAHUI0O MX XapaKTEPHbIX CBOMCTB W Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KANWUIAPHBIC SBICHUS B TPUPOJE,
KpUCTAUIBI B mpupoje, uznydeHue CojHIa, 3aMep3aHue BOJOEMOB,
MOpCKHue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DJICKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMiu, Aper morCcoB, pOJib MATHUTHOTO TTOJIS JJ1s )KU3HU Ha 3emMIte,
MOJISIPHOE CUSIHUE, TPU DTOM IME€PEBOJUTHh MPAKTHUYECKYIO 3a/Jady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHU;

OINMKCHIBATh MU3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHHUS, UCTIOIB3YS
dbuznyeckre BeJIWYMHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHs, KOJIUYECTBO
TEIUIOThI, YJEJbHAs TEIIOEMKOCTh BEIIECTBA, VYAEJNbHAsA TEIUIOTA
IUIaBJICHUS, yJeJbHas TeIyioTa NapooOpa3oBaHMs, YJeidbHas TEIIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOTO JCHCTBUS TEIIOBOU



MAalIMHbl, OTHOCUTENBHAS BIIAYKHOCTH BO3/1yXa, JIEKTPUYECKUAN 3apsi, cuila
TOKa, DJIEKTPUYECKOE HAIpsUKEHHE, CONPOTUBIEHUE IPOBOJHMKA,
yII€JIbHOE CONIPOTHUBIICHUE BELIECTBA, pa00Ta U MOIIHOCTb JIEKTPUUECKOTO
TOKa), TpPHU ONHCAHWW TPABUIBHO TPAKTOBATH (UBUYECKUN CMBICT
UCIIOJIb3YEMbIX BETMUMH, 0003HAYCHUS U €AUHUIIBI (PU3UUECKUX BEITUYHH,
HaXOoAUTh (POPMYJbI, CBS3BIBAIOLIME JAHHYIO (PU3NYECKYIO BEIMUYUHY C
JPYTMMH BEJIMYMHAMH, CTPOUTh TIpadUKM H3YYEHHBIX 3aBUCUMOCTEU
(bU3UYECKUX BEIINYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
WCIIOJNBb3Yysd OCHOBHBIE IIOJIOKEHUS MOJEKYISIPHO-KMHETHYECKOW TEOPHUH
CTPOEHMsI BEIIECTBA, IPUHLMUII CYNEPHO3UIMH TMOJeH (HAa Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma aJis ydacTka Lenu, 3aKOH
JIxoynsa—JleHna, 3aKk0H COXpaHEHHUs SHEPTUH, IIPU ITOM J1aBaTh CIOBECHYIO
(OpMYIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATHYECKOE BBIPAXKECHHE;
OOBACHATh (PU3NYECKUE MPOLECCHl U CBOMCTBA T€J, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid NPaKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYEeCKuX
IaroB C ONopod Ha 1—2 W3y4YEHHBIX CBOWCTBA (PU3MYECKHUX SIBICHHIA,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiaTe pacu€THbIE 3aJadyd B 2—3 JEHCTBHS, MCIOJb3Yys 3aKOHBl U
dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIWYMHBI: Ha OCHOBE aHajM3a
YCJIOBHUSL 3aJladyd 3alMChIBaTh KPATKOE YCIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX I pelleHHs] 3aJadyd, BBIOMpPATh 3aKOHbI U (POPMYIIbL,
HEeoOXoAuMble ISl €€ pelieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJy4Y€HHOE 3HaUeHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMU;
pacrno3HaBaTh MpOOJEMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIH
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBaHUS, BBIIEIATH
MIPOBEPSAEMOE  MPEAIOJIIOKEHUE, OLEHUBAaTh MPABWIBHOCTh TOPSJIKA
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(bu3znyecKrux CBOWCTB TN (KaNMWJUISIPHBIC SIBICHUS, 3aBUCUMOCTh J1aBJICHUS
BO3/lyXa OT €ro o0bEma, TeMIepaTypbl, CKOPOCTH MPOIlecca OCThIBAaHUS U
HarpeBaHusl TPU H3IYYEHUH OT I[BETa H3JIydarolle (Tmorjolaromei)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aWUMOJEUCTBUE
DIEKTPUYECKUX 3apsAI0B, B3aWMOJCHCTBUE IIOCTOSSHHBIX MAarHUTOB,
BU3YyalIM3allMsl MAarHUTHBIX IIOJIEH ITOCTOSIHHBIX MAarHuTOB, JEHCTBHUS
MarHuTHOTO MOJS Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA DJEKTPOJBUTATENSI MOCTOSHHOTO TOKa): (OpMYyIUpPOBATH



IpOBEpsiEMbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUI0KEHHOTO
000py10BaHus, OIUCHIBATh XO/J1 OIbITa U (POPMYIHPOBATH BHIBOBI;
BBIIIOJIHATH IIPSIMBIE U3MEPEHUSI TEMIIEPATYPbl, OTHOCUTEIBHOM BIIAXKHOCTH
BO3/lyXa, CHJIBI TOKA, HANpPSOKEHUS C HCIOJIb30BAHUEM AHAJIOTOBBIX
npuOOpOB M JATUYMKOB (PU3UUECKUX BEIMYHH, CPAaBHUBATH PE3yJIbTaThl
HU3MEpPEHUN ¢ yIETOM 3aJaHHON a0COIIOTHOM MOTPEIIHOCTH;

IPOBOJNUTDH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUYECKON BEIMUYUHBI OT
IpPYyroi C UCHOJIb30BAaHUEM TMPSMBIX HM3MEpPEHUH  (3aBUCUMOCTh
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHAJAH IOMEPEYHOrO
CEYEHHMSI U yIEJIBHOIO COITPOTHUBIICHUS BEUIECTBA NMPOBOAHUKA, CUJIBI TOKA,
UAYIIEro 4Yepe3 TMPOBOJHMK, OT HAaNpsDKEHWsT Ha  IIPOBOJHUKE,
UCCJIENOBAHUE TOCIENOBATENIBHOIO M IApPaJUIEIbHOTO  COEIMHEHMM
IIPOBOJTHUKOB): IJJAHUPOBATH HCCIEAOBAaHUE, COOMPATh YCTAHOBKY H
BBINIOJIHATh M3MEPEHHUsI, CIEeNys NPEIJIOKEHHOMY IUIaHy, (PUKCUPOBATH
pe3yJIbTaThl MOJYYEHHOM 3aBUCUMOCTH B BHUJI€ TaOIUI U TpauKOB, 1€TaTh
BBIBOJIBI IO pE3YJIbTaTaM MCCIIEIOBAHMS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHHUs (PU3NYECKUX BEIMYMH (yAelbHas
TEIJIOEMKOCTh ~ BEIECTBA, COMNPOTUBIEHUE MPOBOJAHMKA, padoTra U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIaHUPOBATh H3MEPEHHs, COOUpaTh
DKCIIEPUMEHTAJIBHYIO YCTAHOBKY, CJIEys NMPEUIOKEHHON MHCTPYKLUH, U
BBIYMCIIATH 3HAUECHUE BEJIMYNHBI;

coOJII01aTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
00opy10BaHUEM;

XapaKTEepU30BaTh MNPUHIMUIBI JEHCTBUA U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OITOPOM HA MX ONMCAHUS (B TOM YHCIE: CUCTEMA
OTOIUIEHUSI JOMOB, TUTPOMETP, MapoBasi TypOrHa, aMIEpPMETp, BOJIBTMETP,
CUETUMK DJIEKTPUYECKOW DSHEPIUM, 3IJIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTelIbHbIC AIEKTPONPUOOPHI (npumepsr), AIEKTPUYECKUE
IPENOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSIHHOTO TOKA),
UCIIOJNIb3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M HU3MEPHUTENIbHbIC
pUOOPHI MO CXEMaM M CXEeMAaTHUYHbBIM PUCYHKAM (KHUIKOCTHBIN TEPMOMETP,
TEPMOC, TCUXPOMETP, TUTPOMETP, ABUTATENb BHYTPEHHErO CropaHus,
AJIEKTPOCKOII, PEOCTAT), COCTABJIATH CXEMBbl JJIEKTPUYECKHX LENed C
MOCJIEIOBATEIbHBIM U NTAPAJIEIBHBIM COCTUHEHUEM 3JIEMEHTOB, pa3anyast
yCIIOBHBIE 0003HAYEHMSI DJIEMEHTOB AIEKTPUUECKUX LIETIEH;

OPUBOJUTH  NpUMEpPbl  (HAXOAUTh  MHPOPMALMIO O  IpUMEpax)
IPAKTHYECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU



KU3HU I oOecrieueHrs 0€30MacHOCTH MpU 00pallieHuu ¢ npudopamMu u
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHUS 3JI0POBBS U COOIIOICHHS] HOPM
HKOJIOTHYECKOTO TIOBEICHUS B OKPYXKAIOIIEH Cpee;

OCYIIECTBISATh TOUCK HMHPOpPMAIMH  (PU3UYECKOTO COACpKAHUSI B
HNHTepHeTe, HAa OCHOBE HMEIOIIMUXCA 3HAHUW M IyTEM CpaBHEHUS
JOTIOJTHUTEBHBIX UICTOYHUKOB BBIICISTH HHPOPMALIUIO, KOTOPAS SIBISIETCS
MPOTUBOPEUYUBOUN HIIM MOXKET ObITh HETOCTOBEPHOI;

UCIIOJIb30BaTh MPH BBHIMOJIHEHUN YYEOHBIX 3a/laHUNl HAYyYHO-TIOMYJISPHYIO
JauTepaTypy GU3HUECKOTO COAepKaHUs, CIIPAaBOYHBIE MaTEpUabl, PECYpPCHI
cetu MuTepHer, BhaAeTb NpuEMaMH KOHCIEKTHPOBAaHUS  TEKCTa,
npeodpazoBaHusi HHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE NHCbMEHHBIE U KpaTKHUE YCTHBIE COOOIICHMS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJZIEp>KaHusl, B TOM YKCJIe MyOIMYHO MPEACTABIATE PE3yIbTaThl MPOCKTHON
WJIH UCCIIEZIOBATEIBCKOM AESITEIbHOCTH, IPY 3TOM I'PaMOTHO HCIOJIb30BATh
U3YYEHHBbI TOHATUHHBIM anmapar Kypca (DU3HMKH, COINPOBOXAATH
BBICTYIUICHUE IIPE3CHTALIUEH;

IpU BBIMOJHEHUN YYEOHBIX MPOEKTOB W HCCIEIOBAaHUA (PU3UIECKUX
MPOIECCOB pacHpeAeNsaTh OOS3aHHOCTH B TPYMIE B COOTBETCTBUHU C
NOCTaBJICHHBIMU 33JJa4aMHM, CJICIUTh 3@ BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOPPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHMBAaThb COOCTBEHHBIN BKJIaa B
JIeSITEIbHOCTH TPYIIIIBI, BRICTPANBaTh KOMMYHHKATUBHOE B3aMO/ICHCTBHE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K xoHIy 00ydeHus B 9 kJacce nMpeaMETHBIC pe3ybTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS YMEHUIN:

UCIIOJB30BaTh TMOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, Jaeopmarius
(ympyrasi, mjgacTaueckas), TpEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpPEHUE,
HEBECOMOCTh M TIEPETPY3KHU, IEHTP THKECTH, aOCONIOTHO TBEPIOE TEIO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHNUYECKUE KOJIeOaHus u
BOJTHBI, 3BYK, HH(OPA3BYK U YIbTPa3BYK, YJICKTPOMATHUTHBIE BOJHBI, IITKaIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaJIbHO30PKOCTb,
CIEKTPbl UCIYCKAaHMS U TOTJIONICHUs, aibda, 0eTa- U ramMma-u3IydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

paziuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBI)KCHUE, PAaBHOYCKOPEHHOE TMPSIMOJIMHEHHOE IBUKEHHE, CBOOOJHOE
najieHue TeJ, PABHOMEPHOE JIBUJKEHUE MO0 OKPY>KHOCTH, B3aUMOJIEHCTBUE
TE€J, PEaKTUBHOE JIBU)KEHUE, KoJieOaTelbHOE ABMKEHHE (3aTyXarolue U
BBIHYKJICHHBIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JBMKCHHUE, OTPAKCHHE



3ByKa, MPSIMOJIMHEMHOE paclpoCTpaHEHHUE, OTPAKEHUE U NPEIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHue 0eoro cBeTa B
CHEKTp M CJOXXEHUE CHEKTpPaJIbHBIX IIBETOB, JHUCIEPCHUS CBETAa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITyYCHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUM B
OKpyXaromeM Mupe (B TOM 4Yucie (PU3NYECKHe SIBICHHUS B TPHUPOJIE:
MIPWINBHI M OTIIUBEI, ABMXKEHUE TIaHeT COTHEYHOU CHCTEMBI, PEAaKTUBHOE
JBIDKEHUWE JKUBBIX OPTaHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa Tel,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OUOIOTHYECKOE JEUCTBHE BUIAUMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PagNOaKTUBHEIN (OH, KOCMUYECKHE Jy4d, PAJAUOAKTHBHOE H3ITyUCHUE
OPUPOAHBIX MHHEPAJIOB, JEHCTBUE PAJIMOAKTUBHBIX W3IyYECHUH Ha
OpraHu3M 4eJIOBeKa), MpU ATOM MEPEBOAUTH IMPAKTUUYECKYIO 3a/ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (DUIUYECKUX
SIBIICHUI;

OIMCHIBATh M3yYEHHBIEC CBOMCTBA TEN M (PU3NUYECKUE SBICHHS, HUCIIOIL3YS
bu3nueckue BEIUYUHBI (CpEIHSAS W MrHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBM)KCHHH, YCKOPEHHE, MEpEeMEIIeHHe, MyTh, YyTrioBas
CKOPOCTh, CHJIa TPEHUS, CHJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIANEHHUsS, BEC Tela, HMMIYJIbC Tella, WMITYJIbC CHIIBI,
MexXaHu4ecKas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Teda,
MOJHSITOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIIMATIbHAS SHEPTUS CHKATON
MPY>KUHBI, KHHETUYECKAsi JHEPT U, TTOJIHASI MEXaHUUECKasi SHEPTHUSL, TIEPUOJ
¥ YacToTa KoJeOaHWid, JUIMHA BOJHBI, TPOMKOCTh 3BYyKa W BBICOTA TOHA,
CKOpPOCTh CBETa, TOKa3aTejdb IPCIOMJICHUS Cpeabl), TPH OINHWCAHUU
MPaBUJIBHO TPAKTOBATh (U3MUECKUI CMBICT HCIOJb3YyEeMbIX BEJIMYHH,
000O3HAaUEHUs W €IUHUIBI (PU3MYECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpaprKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NUECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (DU3WYCCKHUE SBICHUS M IPOIECCHI,
UCIIOJIB3YysI 3aKOH COXPAHEHHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUI  CYMEPIIO3UIIMA CHJI, TPHUHIUI OTHOCUTEIbHOCTH [ ammes,
3aK0oHBI HbIOTOHA, 3aKOH COXpaHEHUs HMMITYJIbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOTO YHCET
IOpU SIIEPHBIX pEaKUusax, MPU ATOM J1aBaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHA W 3aIUCHIBATh €T0 MAaTEMAaTUYECKOE BhIPAKCHHUE;



OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpOoM Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUECKUX SIBICHHM,
buznYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a/1a4u (ONUPAIOIIUECS HAa CUCTEMY U3 2—3 ypaBHEHHI ),
UCIIOJIb3YsI 3aKOHBI ¥ (POPMYIIBI, CBS3bIBAIONINE (DU3MUECKUE BEJIMUYUHBI: Ha
OCHOBE aHaJIM3a YCJOBHs 3a]]aui 3aliChIBaTh KPATKOE yCIOBHE, BBIABIATH
HEJOCTAIONINE WM U30bITOYHBIC JaHHBIE, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOJUMbIE ISl pEIIeHUs, MPOBOAUTH pAacu€Thl M  OILICHUBATH
PEATUCTUYHOCTD MOJIYYEHHOIO 3HAYEHUS! (PU3NYECKOM BEINYNHBI;
pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpELIUTh MpPU OMOIIU
$u3MYECKUX METOMOB, HCIONB3yS OMHCAHWE WCCIECIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh TOPSIKA
IOPOBEJCHUS  HMCCIIEAOBAHUSA, JENaTh  BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOIIOIEHUH U OIIBITOB;

OPOBOAUTH OMNBITHl 1O HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(Gu3MUeCcKuX CBOMCTB Ten (M3ydyeHHEe BTOpPOro 3akoHa HbroTOHa, 3aKoHa
COXPaHEHHUsI HHEPTHH, 3aBUCHUMOCTh NEpHOAa KoJeOaHWW NPy KHHHOTO
MasiTHUKa OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300paKEHUS B
IUIOCKOM 3€pKajie W CBOMCTB H300pa)KeHHsI TMpeaMeTa B coOWparomien
JuH3e, HAOMIOJeHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY H3 HW30BITOUHOTO Habopa
000py10BaHUs, ONUCHIBATH X0/ OIBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IBI,

IPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaemsis
CpeqHee 3HAUYeHHE U3MepsAeMOoill BelauuuHBl ((POKycHOE paccTosHuE
coOuparoieid JMH3bI), OOOCHOBBIBATH BBIOOp cCrmoOcoOa WU3MEpEHUs
(M3MepUTENHHOTO MPUOOpA);

NPOBOJANTH HCCIEAOBAHMWE 3aBUCHUMOCTEH (M3MUECKUX BEIMYHUH C
UCTIOJIb30BaHUEM MPSMBIX U3MEPEHHI (3aBUCUMOCTD ITyTH OT BPEMEHH TIPH
pPaBHOYCKOPEHHOM JIBIDKEHHMH ©0€3 HaudaJbHOW CKOpPOCTH, Iepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHUs CBETa OT yria MaJeHUs W yria MPEIOMIICHHs OT yIJia
najieHus): IUIAHUPOBaTh HCCIEJOBAaHUE, CaMOCTOSITEIbBHO CcOOUpaTh
YCTaHOBKY, (UKCUpOBaTh pe3yJbTaThl MOJTYYEHHOM  3aBUCHMOCTH



(¢u3nyecKux BEIMYMH B BUAE TaOIMI U IpaduKoB, J€1aTh BBIBOJBI I10
pe3yJibTaTaM HCCIeI0BAHNUS;

IPOBOJAUTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh U YCKOPEHHE Tella PU paBHOYCKOPEHHOM JIBHKEHUH, YCKOPEHUE
CBOOOMHOTO TMaJeHUsl, XECTKOCTh MPYXKHUHBI, KOIDPUIMEHT TpeHus
CKOJIb)KEHUS, MEXaHU4ecKass paboTa M MOIIHOCTb, 4YacTOTa M IEPHOJ
KoJe0aHUN MAaTeMaTU4YeCKOro W NPYKMHHOTO MAasiTHUKOB, ONTHYECKas
CWia coOWparomeld JHWH3bI, pPAJANOAKTHBHBIN (OH): TUTAHHPOBATH
U3MEpEHHs, COOMpaTh SKCIEPUMEHTANBHYI0 YCTAaHOBKY M BBIMIOJHATD
U3MEpEHHs, CIeAys MPEANOKEHHOW HMHCTPYKLMH, BBIYUCIATH 3HAUCHHE
BEJIMYMHBI U aHAJU3UPOBATH MOJIyYEHHBIE PE3YJIbTaThl C YUETOM 3aJaHHOU
NOTPEIIHOCTH U3MEPEHMUI;

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

pa3nuyaTh OCHOBHBIE NPU3HAKM M3YyYEHHBIX (PU3NYECKUX MOJEIEH:
MaTepuaigbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETAa, JIy4, TOHKasl JIMH3a, IUTaHETapHasi MOJIEIb aTOMa, HyKJIIOHHAsi MOJIEIb
aTOMHOTO SIJIpa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX OMNHUCaHHUA (B TOM YHCIE:
CHHUJIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, TMepHcKom, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CTHIEKTPOCKOT, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBax (U3WYECKUX SBJIEHUM M  HEoOXoguMmble (u3nyeckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, H3MEPUTEITHHBIX TPUOOPOB U TEXHOJIOTHUECKUX MPOIIECCOB MPHU
pelieHnr  y4eOHO-TIPAaKTUYECKUX  3a7]a4, ONTHYECKHE CXEMBI IS
MOCTPOEHHUS N300paXKEeHHI B IMJIOCKOM 3epKajie U cOOMparouiei JInH3e;
OPUBOJUTH  MpUMEpbl  (HaXOAUTh  WHGOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHusi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHSI 3I0POBbS U COOIIOICHUS HOPM
HKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaIOIEeH Cpe/ie;

OCYIIECTBJIATh TOUCK WHPOpMamu (U3HNUECKOTO COJICpKaHUS B
HuTepHeTe, caMOoCTOATEIHHO (HOPMYIHUPYSI TIOMCKOBBIN 3allpoc, HAXOAUTh
IYTU ONPEENIEHUsI JOCTOBEPHOCTH MOJIYyY€HHON MHPOpMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U TIONIOJHUTENbHBIX UCTOYHUKOB;



UCIIOJIb30BaTh MIPU BBINOJIHEHWN Y4E€OHBIX 33JJaHUIl HAyYHO-TIOMYJISIPHYIO
JAUTepaTypy PU3MUECKOTO COAEpKaHUs, CIIPABOYHbIE MaTEpUabl, pECYPCHI
cetu IHTEepHeT, Biagerb NpUEMAaMHM KOHCIIEKTUPOBAHMS  TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
Co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOILEHHUS HAa OCHOBE
uHGOpMallMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEACTABIATh PE3yNbTaThl IPOEKTHON WM UCCIEN0BATENbCKON
NEATEIBHOCTH, IIPM  OTOM TI'PAaMOTHO  HCHOJIB30BaThb  W3YYEHHBIN
NOHSATUMHBIN ammapaT HM3y4yaeMoro pasfena (PU3MKd U COMPOBOXKAATH
BBICTYIUICHUE TpEe3CHTAel ¢ y4ETOM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeM JaekTpoHHbIe (HU(pPOBHIE)
Kourpoubnbie IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoTshI padoThI
Pazjen 1. ®usuka u eé poJib B MO3HAHMH OKPY:KAIOLIEr0o MUpa
11 ®dusuka - HayKa 0 MPUPoJe 2 https://m.edso00.ru/ZJ2UI13BMX
1.2 Du3nyecKue BEITUYNHbI 2 https://m.edso0.ru/UDCTC8RJD
1.3 EcTtecTBeHHOHAYYHBIN METO]T TO3HAHUS 2 https://m.edsoo.ru/ZOL7QLIIS
Wroro mo paszneny 6
Paspen 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
2.1 Crtpoenue BelecTBa 1 https://m.eds00.ru/2SJ151M41
BIDKCHHE U B3aUMOJICH
2.2 A AACHCTBIE HacTii 2 1 https://m.edso00.ru/ZXDKQLXCC
BeIlleCTBA
2.3 ArperatHble COCTOSIHHSI BEIIECTBA 2 https://m.edsoo0.ru/ONOV1XY1K
Uroro no pazaeny )
Pa3nen 3. /IBu:xeHMe M B3auMo/ielicTBHE TeJl
3.1 MexaHndyeckoe JBUKEHHE 3 https://m.edsoo.ru/SFPMEBWOK
3.2 Huepuus, macca, II0THOCTh 4 https://m.eds00.ru/GXPU4MT5P
3.3 Cwta. Buns! cun 14 1 https://m.edsoo.ru/9RNDRUONW
Hroro no paszneny 21

Paszneun 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB



https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/9RNDRU0NW

Hasnenue. Ilepenaua naBnenus

4.1 TBEPIBIMH TEJIAMH, KUIKOCTIMHU U 3 https://m.edsoo.ru/X0DW367P2
razamu
4.2 JlaBlieHME KUIKOCTH https://m.edsoo.ru/2MVXZ0KL4
4.3 AtmocdepHoe naBieHNE https://m.edso00.ru/T7134SXNO
4.4 ’HeHCTBIfI_e FRHAKOCTH 1 Tasa Ha 7 3 https://m.edsoo.ru/NFE6OY8NK
MOTPYKEHHOE B HUX TEJIO
Utoro no pazneny 21
Pa3nea 5. PaGoTa n MoHOCTBH. JHEpPrus
51 PaGora 1 mouHOCTH https://m.edsoo.ru/75LMREDY1
5.2 [IpocTbie MexaHU3MBI https://m.eds00.ru/5S04NQXKX9
5.3 Mexannueckast SHEprus https://m.eds00.ru/G30454EMT
Uroro no pazaeny 12
PesepBHoE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 12

ITPOTPAMME



https://m.edsoo.ru/X0DW367P2
https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/T7134SXN0
https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/G3O454EMT

8 KVIACC

KoaunuyecTBO 4acoB

HaumeHoBaHue pa3iesioB U TeM

JekTpoHHbIe (HU(pPOBHIE)

Ne ni/m Konrpouabnbsie IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoTshI padoThI
Paznen 1. TenjioBble siBJIeHUs
1.1 CtpoeHue U CBOMCTBA BelllECTBA 7 https://m.edsoo.ru/R8QZNCIPM
1.2 TemoBbie IpoLIECCHI 21 1 5 https://m.edsoo.ru/FI42A5VZA
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
2.1 DUICKTpHHeCKie SAPIBL. SapskeHibie 7 1 https://m.eds00.ru/RAQORCTQ4
TeNa ¥ UX B3auMoJielicTBue
2.2 [ToCcTOSIHHBIH AIEKTPHUECKUI TOK 20 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarsuTHbI€ SIBJICHUS 15 https://m.edsoo.ru/BULAFRBRA
24 DneKTpoOMarHuTHas UHAYKLUS https://m.edsoo.ru/7QOD8EL15
Hroro no paszneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10
- 68 4 145

I[MTPOT'PAMME



https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/7QOD8EL15

9 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

Ne ni/m Konrpouabnsie IIpakrnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE Pecypchl
padoTshI padoThI
Pa3nes 1. Mexanuueckue siBJIeHUsI
M 0
11 CATITICCROC ABIDREHIC 1 CHOCODM 10 1 https://m.eds00.ru/CEOGHRGTL
€ro ONMCaHus
1.2 BsaumopeiictBue ten 20 1 3 https://m.edsoo.ru/UCIRQAF4C
1.3 3aKOHbI COXpPaHEHUS 10 3 https://m.edsoo.ru/SHEC3Y25B
Wroro mo paszneny 40
Pa3nea 2. Mexannveckne Koy1e0aHusi M BOJHBI
2.1 Mexannueckue KonebaHus https://m.eds00.ru/S5VIGSAI3
2.2 MexaHnueckne BOJIHBL. 3BYK 1 https://m.edsoo.ru/DHIJG8A50
Uroro no pazaeny 15
Pazgen 3. DiekTpoMarHuTHOE 10JI€ M 3JIeKTPOMATHUTHBIE BOJIHBI
OnexkrpoMa
3.1 HICKTPOMATHITTHOT TOME H 6 2 https://m.edsoo.ru/DT98BSEY0
AJIEKTPOMArHUTHBIE BOJTHBI
Hroro no paszneny 6
Pa3nea 4. CBeToBble siBJIEHUS
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA https://m.edsoo.ru/HBN3NMK2M
4.2 JIuH3BI 1 onTHYEeCKHE TPUOOPHI https://m.edso0.ru/2Z0WNYKRX1
4.3 Paznoxenne 6e70ro CBETa B CIIEKTP 3 2 https://m.edsoo.ru/2Z5AHODTO
Hroro no paszneny 15



https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/2Z5AH0DTO

Paznen 5. KsanroBbie IBJIeHUA

nu
5.1 CTIYCRAIHE 1 HOMIOMenye coeta 4 1 https://m.edso0.ru/BK5E4AQQ8
aTOMOM
5.2 CtpoeHue aTOMHOTO sijipa https://m.edsoo.ru/USWX2R61B
5.3 SlnepHble peakuuu https://m.edsoo.ru/TMMVY9VSF
Utoro no pazneny 17
Pa3nea 6. IloBTopuTe1bHO-00001aI0IIM I MOYJIb
I1 000
6.1 OFTOPCHHE 1 ODODIISHIE COLCPRAIA 9 2 https://m.edsoo.ru/JKQXVJ8BE
Kypca pu3uku 3a 7-9 xinacc
Wroro mo paszneny 9
OBUIEE KOJIMYECTBO YACOB I1
- CTBO HACOB IO 102 27

ITPOTPAMME



https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/JKQXVJ8BE




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

®u3nka — Hayka o npupoje. SIBieHus
pupobl. U3ndecKue ABICHUS

MGXEIHI/I‘-IGCKI/IG, TCIIJIOBBIC,
QJICKTPUYCCKUC, MArHUTHBIC, CBETOBBIC,
3BYKOBBIC SABJICHUA

duznyeckue BeIUIUHBI H UX
U3MepeHne

https://m.edso0.ru/35YPBIW5K

https://m.edsoo.ru/116U53L6H

https://m.edsoo.ru/6ZYFTFPA7

VYpok-uccnenosanue "M3mepenue
TeMIIepaTyphl P MOMOIIN
KHJIKOCTHOTO TEPMOMETpA U JaTUUKa
TEeMIEpaTyphl"”

https://m.edso0.ru/\VQGCNS8IMP

Kaxk ¢usuka u gpyrue ecteCTBEHHbIE
HAaYKH U3Y4aroT IPUPOY.
EcrecTBeHHOHAYYHBIN METOT
no3Hanus. Onucanue GU3NIECKUX
SIBJICHUH C TIOMOIILIO MOJIeIeH

https://m.edsoo.ru/3LPP2HP X2

VYpoxk-uccienoanue "l[IpoBepka
TUIOTE3bI: JaJTbHOCTD MOJIETA 1IapUKa,
MYIIEHHOTO0 TOPU30HTAIIBHO, TEM
Oosblire, yeM OoJble BHICOTA ITycKa"

https://m.edso0.ru/9YLZITEMU



https://m.edsoo.ru/35YPBIW5K
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/VQGCN8IMP
https://m.edsoo.ru/3LPP2HPX2
https://m.edsoo.ru/9YLZITEMU

Crpoenue BemiecTBa. ONBITHI,

7 JIOKA3bIBAIOIIUE JUCKPETHOE CTPOCHHUE https://m.edsoo.ru/FSPU40LYR
BelIeCTBa

8 JIBr>KeHUE 4acTHIl BEIIECTBA https://m.edsoo.ru/HQ31SN1F3
VYpoxk-uccienoBanue «OMnbITh IO

9 HaOJII0JICHUIO TEIJIOBOTO PACITUPEHUS https://m.edso0.ru/FT87UNTLS
ra3oB»

10 ArperaTHble COCTOSTHUSI BEIIECTBA https://m.edsoo.ru/STRDWACXM
B3anMocBs3p Mex 1y cBOWCTBaMHU
BEILIECTB B Pa3HBIX arperaTHbIX

11 COCTOAMIDIN 1 X https://m.edsoo.ru/AWM1DBI48
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSHUMN
BOJIBI
MexaHnn4eckoe JBHKEHUE.

12 PaBHOMEpHOE U HEpaBHOMEpPHOE https://m.edso00.ru/3W6CCIHB1
JIBUKCHHEC

13 Ckopoctb. EnuHuiel ckopoctu https://m.edso00.ru/29GPTJAKL

14 Pacuer nyt 1 BpeMeHM IBHKEHUS https://m.edsoo.ru/PVHMNWAUA
WNuepuus. 3aKkoH UHEPIUH.

15 BsaumopeiicTBue Ten Kak MprUunHa https://m.edso0.ru/KX55101BX
W3MEHEHUS CKOPOCTH JIBFKCHHS Tell

16 [InotHoCTh BemecTBa. Pacuer macchl httos://m.edsoo.ru/0S71X3DPS
o0BeMa Tena 1o ero MIOTHOCTH

17 JIa6opaTopHas.1. pabora «Onpezeierie https://m.edso0.ru/OH22PX7CX
IJIOTHOCTU TBEPIOTO TEIa

18 Pemertie sapat o reme "TlroTrocTs https://m.eds00.ru/50DY VY G49

BenrecTna"



https://m.edsoo.ru/F5PU4OLYR
https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/KX5510IBX
https://m.edsoo.ru/0S71X3DPS
https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/5ODYVYG49

Cuna xak XxapakTepuCTHKa

19 B3auMoaecTBus Tea. Cuia yrnpyrocTH. https://m.edso0.ru/NV56FY1G2
3akoH ['yka
Jlaboparopuas padota «3yueHnue

20 SABHCHMOCTH PacTibReHiA https://m.eds00.ru/PXXWEDHXE
(medopmanun) NPy UHBI OT
MPUIIOKEHHOMN CHITBD»

21 SIBnenune TaroreHus. Cuia TSHKEeCTH https://m.edso0.ru/OCWIXFNQE
CBs13b MEX]ly CHJION TSKECTH U Maccou

22 Tena. Bec tena. Pemtenue 3amad mo reme https://m.edsoo.ru/8PZHPV1YJ
"Cuna Tsxectu"

23 1A TAKCCTH Ha APYTHX IIAETaX. https://m.eds00.ru/IM2DOKYLI
dusnyecKkue XapaKTepUCTUKH TUIAHET

24 N3mepenue cun. Jlunamomerp https://m.edsoo.ru/IT1IZGKCKH

25 Bec Tena. HeBecomocth https://m.edsoo.ru/UA01SQSRE
CrnoxxeHue IByX CHJI, HAllPaBJIECHHBIX 10

26 oJIHOM TIpsimoil. PaBHOACHCTBYIOIIIAS https://m.edsoo.ru/L6SNUZVZ8
CHUII

27 Pererine faﬂaq 110 TeMe https://m.edsoo.ru/MKPXDZNX5
"PaBHoelicTBYIOIIAs CHIT"

28 Tpertie CKONBHKEHHNS 1 TPEHHE MOKOS. https://m.edsoo.ru/TAIEOSMMH
Tpenue B mpupojie U TEXHUKE
JlabopaTtopHas pabota «3ydeHue
3aBUCHMOCTH CHUTBI TPEHHS

29 CKOJIbKEHUS OT CHJIBI JABJICHUS U https://m.edsoo.ru/TAQP4B30A

XapakTepa COMPUKACAIOLIUXCS
ITOBEPXHOCTEI



https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/L6SNUZVZ8
https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TAQP4B3OA

Pemenue 3agau Ha onpenenenmne

30 . . https://m.edso00.ru/5YY23XXSD
PaBHOJIEHCTBYIOIICH CHITBI
Pemenwue 3anaq mo Temam: «Bec Tenay,

31 «'paduueckoe n3o0pakeHne CHID», https://m.eds00.ru/T9V639RZF
«Cunbly, «PaBHOACHCTBYIOIIAS CHID»)
KonTponbhas pabota no remam:
«MexaHunueckoe JBIkeHue», «Macca,

32 IUIOTHOCTBY, «Bec Temay, https://m.edsoo.ru/P4AROSWE4D
«['paduueckoe m3o00paskeHre CHI»,
«Cumbi»
JaBnenue. CriocoObl yMEHbILICHUS U

33 https://m.edsoo.ru/25TVM1FDL
yBEJIIMYCHUS 1aBIICHUS

34 Hlanneie r.z'13a. 34BHCHMOCTS JABICHHA https://m.edso0.ru/544Y MX9WR
raza ot o0bEma, TeMIepaTypbl
I N

35 CPEATA AABICHILT TECPABIMI TETAMI, https://m.edso00.ru/CG5P08NWO
JKHIKOCTSIMH U razamMu. 3axoH Ilackans

36 Hlaprenne B X(I:IHKOCTH nrase, https://m.edso0.ru/K7T1219UC
BBI3BAHHOE JIEHCTBUEM CHIIBI TSKECTH
Pemenue 3anau no teme «JlaBnenue

37 HieHHe 33713 110 Teme «/lapnennue B https://m.edsoo.ru/UHHC5RB6W
KHUAKOCTHU U raze. 3akoH [lackams»

38 CooOlmarormmecs: CoCyIbl https://m.edsoo.ru/7THDBMDHR?2

39 I'mapaBnrueckuil npece https://m.eds00.ru/67X2LF396
Manowmertpsl. I1o €BOH OCTHBIV

40 HOMCETPRL LIOPITHEBOM AHHAKOCTILH https://m.eds00.ru/5G846G718
Hacoc
Atmocdepa 3emmn. [Tpuannbt

41 CYIIECTBOBAHUS BO3AYIIHOW 000JI0UKH https://m.edsoo.ru/DRQ6ZPW1M

3emutn. 3aBUCUMOCTh aTMOC(HEPHOTO



https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/P4RO8WE4D
https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/544YMX9WR
https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/DRQ6ZPW1M

JABJICHUS OT BBICOTHI HAJl YPOBHEM
Mops

42

43

Bec Bo3ayxa. ATMocdepHoe aaBieHue

N3mepenue atMochepHOro AaBJICHUS.
OnbiT Toppuuennu

https://m.edsoo.ru/PYRNEDISY

https://m.edsoo0.ru/2183TIPD4

44

3aBHCUMOCTH aTMOC(EPHOTO TABICHUS
OT BBICOTBI HaJl YPOBHEM MOpPS

https://m.edsoo.ru/YWIJFWMZI1J

45

46

Bbapomerp-anepoun. AtmochepHoe
JABJICHUE Ha PA3JIMYHBIX BBICOTAX

Pemenue 3anay no teme
"AtmochepHoe naBieHue"

https://m.edsoo.ru/\WBNXTP7GR

https://m.edsoo.ru/YWVWL5TA1

47

JlelicTBue ®UIKOCTH U Ta3a HA
MOTPYKEHHOE B HUX TeJN0. ApXuMen0Ba
cuiia

https://m.edsoo.ru/SMG9FR466

48

49

50

Jlaboparopnast pabota «Ornpezenenue
BBITAJIKUBAIOLLEH CHIIBI, AEHCTBYIOIIEH
Ha TeJOo, MOTPYKEHHOE B KHIKOCTb)
JlaGopatopHast paboTa 1o Teme
«MccrnenoBanue 3aBUCHMOCTH Beca
Teja B BOJIE OT 00bEMa MOTPYKEHHOM B
KHJIKOCTh YaCTH TeJa»

IInaBanue Ten

https://m.edsoo.ru/7U40IDLK2

https://m.edsoo.ru/OUOBGKKSW

https://m.edsoo.ru/UMAE9Q10Y

51

JlabopaTopHas pabota
"KoHncTpynpoBaHue apeoMeTpa Win
KOHCTPYHUPOBAHUE JIOIKH U
onpeJereHue e€ rpy30no bEMHOCTH"

https://m.edsoo.ru/BGOVBS63P



https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/WBNXTP7GR
https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/BG0VBS63P

52

Pemenue 3agad no temam: «IlnaBanue
CYIOB. BO3IIYXOHJ'IaBaHI/IC», «HaBJ’ICHI/Ie
TBEPABIX TEII, )KPII[KOCTGﬁ U 1ra3o0B»

https://m.edsoo.ru/R7VHLAGB0Q

53
54

Mexannueckasi pabora

Mountgocts. EquHuIBE MOIITHOCTH

https://m.edsoo.ru/1YIR6J7L5

https://m.edsoo.ru/4AUUXIHR1X

55

VYpok-uccnenosanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOM MPHU MOIBEME
o jectauie"

https://m.edsoo.ru/GDB065558

56

57

58

59

IIpocteie MexaHu3Mbl. Peryar.
PaBHOBeCHE cui Ha ppiuare

KonTtponbHas pabora 1o Teme
«JlaBlieHUE TBEPIBIX TEJ, KHUJIKOCTCH U
ra3oBy / Beepoccuiickas mpoBepovHast
paborta

PesepBHrlIit ypok. Pabota ¢ Tekctamu
1o TeMe «JlaBieHue TBEPABIX TEN,
XKHUJKOCTel U ra3oB» / Beepoccuiickas
MpoBepoyHas pabora

Prryaru B TexHuke, ObITY U IPUPOJIE.

Jlaboparopnas pabota «Vccrnenoanue
YCIIOBUI paBHOBECHS pbIYaray

0.5

https://m.edsoo.ru/8YRUOUGS?2

https://m.edsoo.ru/DWLOWQXQZ

https://m.edsoo.ru/RFCSYB9F8

https://m.edsoo.ru/KR7VOIXUT

60

Pemrenue 3agad mo treMe «Y CIOBUSI
paBHOBECHSI pbIYara

https://m.edsoo.ru/6AXDHFS8N

61

Koaddutment monesnoro neicTpust
Mexanu3ma. Jlaboparopnas pabota
«M3mepenue KII/ naknonHOM
MJIOCKOCTU

0.5

https://m.edsoo.ru/4AAYEYZDMW



https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/1YIR6J7L5
https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/RFCSYB9F8
https://m.edsoo.ru/KR7V0IXUT
https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/4AYEYZDMW

62

Pemrenne 3agay mo teme "Padora,
mornHocTh, KITI"

https://m.edsoo.ru/VF5XBOLVS

63

64

Mexanunyeckas sHeprus. Kunernueckas
Y OTEHI[MAIbHAS YHEPTUs

3aKOH COXpaHECHHSI MEXaHUYECKON
SHEpPruu

https://m.edsoo0.ru/SHQE7HOYK

https://m.edsoo.ru/46Y22ZPME

65

66

YPOK-3KCIIEPUMEHT MO TEME
"DKCIIEpUMEHTAJIBbHOE ONPEACIICHUE
W3MEHEHUS KUHETUYECKOU 1
MOTEHIIUATILHON YHEPTHH MPU
CKaThIBAaHHMH TeJa 10 HAKIOHHOM
IJIOCKOCTH"

KonTponbnas pabota no teme «Pabota
Y MOIIHOCTb. DHEPTUSD)

https://m.edso0.ru/SM7E7YTZC

https://m.edsoo.ru/AECZ9T7EC

67

68

Pesepubiit ypok. Pabora ¢ Tekcramu
o treMe "MexaHnueckoe ABmkeHue"

PesepBHrlIit ypok. Pabota ¢ Tekctamu

1o teMme "Pabora. MOIIHOCTS.
Ouneprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12

https://m.edsoo.ru/MJIPGGSA3

https://m.edso0.ru/XT2SMNZYM



https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/AECZ9T7EC
https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/XT2SMNZYM

8 KVIACC

KoanuecTBo 4acoB

Ne JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kourpoasnbie IIpakTnueckue
n/n Bcero o0pa3oBaTe/bHbIe Pecypchl
padoTshI padoThI
OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U X ONBITHBIC 1 https://m.edso00.ru/10BIEJ8GQ
MIOITBEPIKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYT 1 https://m.edsoo.ru/OMIN4E3EH
Mone épmoro, oro
3 JICTITL TECPAOTO, JRHIOTO 1 1 https://m.edsoo.ru/HVW3WMRAS
ra3o00pa3HOro COCTOSHUH BEIIeCcTBa
OO®bsicHeHHE CBOICTB TBEPOIO,
Or0 U ra3000pa3HOro COCTOSIHUM
4 PRIAKROTO M T pasHor TvHHHH 1 https://m.edsoo.ru/DJYTZQHS3
BEII[ECTBA Ha OCHOBE MOJIOKEHUI
MOJICKYJISIPHO-KUHETHYECKON TCOPHH
5 Kpucrannuueckue 1 amopgHbIe Tena 1 https://m.edso00.ru/8G73PVM40
CmauuBaHue U Ka OCTb.
6 MATHBAIE 1 KAUDPHOCTS 1 https://m.edso0.ru/7XZHOXTSK
[ToBepxHOCTHOE HATSXKEHUE
7 TermoBoe pacliMpeHne U CokaTue 1 https://m.edsoo.ru/I3N3OKS8L
Temmnepatypa. CBsi3b TEMIIEPATyphI CO
8 CKOPOCTBIO TETUIOBOTO ABUKEHUS 1 https://m.edsoo.ru/5XSV6F15B
YaCTHUIL
Buyrpennss sueprus. CriocoOsbl
9 - 1 https://m.edsoo.ru/BBVCIIMH6
W3MEHEHUs BHYTPEHHEH dHepruu
10 Buasl Tenonepenaun 1 https://m.edsoo.ru/WF4J3070P
Ypok-koHpepe "[IpakTueckoe
11 P Hopepenuua "pakir 1 1 https://m.edso00.ru/UU910QFZW

HCITOIb30BaHNE TEIUIOBLIX CBOMCTB



https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/I3N3OKS8L
https://m.edsoo.ru/5XSV6F15B
https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/UU910QFZW

BEIIICCTB U MAaTEPHUAJIOB B IEIIAX
sHeprocoepekeHus"

12

13

KonnuectBo Temiorsl. Y aenpHas
TCIINIOEMKOCTD

YPaBHeHI/IC TEIJI0BOro OanaHca.
TemnooOMeH M TEIJIOBOE paBHOBECUEC

https://m.edsoo.ru/88291DDIZ

https://m.edsoo.ru/P52QUVQJE

14

JlaGopaTtopnast pabora "HcciaenoBanue
SIBJICHHS TETUIOOOMEHA MpHr
CMEIIIMBAHUM XOJOAHOM U ropsiueit
BOJLI"

https://m.edsoo.ru/FR2N6N5GV

15

Pacuer konngecTBa TEIIOTHI,
HEO0OXOIMMOT0 /IJIsi HarpeBaHUs Teja U
BBIJICIIIEMOTO MM TPU OXJIAXKICHUU

https://m.edsoo.ru/JSMRA1APW

16

17

JlaGopaTtopHast pabota "Onpeznenenue
yEIbHON TEMJIOEMKOCTH BemiecTra"
DHeprus TOmIMBa. Y IeibHas TeraoTa
CrOpaHus

https://m.edsoo.ru/401T1ZJAH

https://m.edsoo.ru/683AIXYWS8

18

[ImaBnenne n oTBEpAEBaHUE
KPUCTAJIIMYECKUX TeJl. Y IeibHast
TEIUI0TA TJIABJICHUS

https://m.edsoo.ru/JHE5A1PJF

19

20

21

JlaGopaTtopHast pabora "Onpenenenue
YAEIBHOM TEIJIOTHI TUIaBIEHUS Jibaa"
[TapoobpazoBanue 1 KOHIEHCAITHS.
Hcnapenue

Kunienne. Y nenpHast Temiora
napooOpa3oBaHUs M KOHJCHCAIIHH.
3aBUCUMOCTD TEMIIEpaTyphbl KUTIEHUS OT
aTMoc(hepHOro JaBICHHUS

https://m.eds00.ru/LCOXVHGHD

https://m.eds00.ru/CQG4DQKML

https://m.edsoo.ru/Y7HDIM2GZ



https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/J8MRA1APW
https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/JHE5A1PJF
https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/Y7HDJM2GZ

22

Brnaxxnocts Bo3ayxa. JlabopaTopHas
pabora "OnpeneneHrne OTHOCUTEIBHON
BJI&KHOCTH BO311yxa"

https://m.edsoo.ru/7KP37W0J1

23

24

25

Pemenue 3agau Ha onpeneneHue
BII&YKHOCTH BO3/yXa

[TpuHIIUTIBI paOOTHI TEIIJIOBBIX
nsurareneif. [lapoBas TypOuHa.
JlBurareib BHYTPEHHETO CTOPaHUS
KIIJI rennoBoro auraress. TenaoBeie
JIBUTATENIH U 3aLIUTa OKpYKaroel
cpebl

https://m.edsoo.ru/N4XJEXGAL

https://m.edsoo.ru/6BKWSWY G6

https://m.edsoo.ru/UJASDRDOH

26

3aKOH COXpaHEHMsI U IPEBPALLCHUS
SHEPrUH B TEIUIOBBIX MpOLIECccax

https://m.edso0.ru/B1KX6RPQ9

27

28

29

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
teMme "TemnoBrele siBiaeHUs. MI3MeHeHNE
arperaTHBIX COCTOSIHUH BeriecTa"

KonTponbHas pabota mo Teme
"TerutoBrle ABIcHUA. I3MeHeHNE
arperaTHBIX COCTOSIHUH BeriecTa"

Onektpuzanus ten. [IBa pona
AIEKTPUUECKUX 3apsAI0B

https://m.edso0.ru/9AQ53CC7C

https://m.edso00.ru/0X03133KU

https://m.edso0.ru/9ESSKDOQMD

30

Ypok-uccnenopanue "IneKkTpusanus
TeJ UHAYKIUEN U TIPH
CONPUKOCHOBEHUU"

https://m.edso0.ru/JALQFK67J

31

B3anmopeicTere 3apsyKeHHBIX Tell.
3akon Kymnona

https://m.edsoo.ru/LIJCQZZS9



https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/6BKWSWYG6
https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/9AQ53CC7C
https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/LIJCQZZS9

Onexrpuueckoe nojie. HanmpspkeHHOCTD

32 aeKkTpudeckoro moss. [IpuHnummn https://m.edso0.ru/N79CZ2GZ1J
CYTIEPHO3UINH JIEKTPUUECKUX TOJIEH
Hocurenu sex €CKHX 3apsJI0B.

33 HTCTIH DICKIPHHCCICR SapIAon https://m.edso0.ru/AFOIKADMVY
DneMeHTapHblIil 3apsa. CTpoeHue aroma
[IpoBOIHUKY M AMDJIEKTPUKHU. 3aKOH

34 POBOL A P https://m.edsoo.ru/U8JR991PB
COXpaHEHHUs FJCKTPUUYECKOTO 3apsiia
Pemenue 3anau Ha

35 . 8 HPHMEHEHIE https://m.edsoo.ru/SXWWOSWJ5
CBOICTB 2JIEKTPUUECKUX 3aPSIOB
DNEKTPUYECKHUNA TOK, YCIIOBHUS €r0

36 cymecTBoBaHus. MIcTOUHUKN https://m.edsoo.ru/ISIMP3J3M
AIEKTPUUYECKOTO TOKA

37 JleficTBUS STIEKTPUUYECKOTO TOKA https://m.eds00.ru/Q8WUTCKVT
VYpoxk-uccnenosanue "Jleiicteue

38 3JIEKTPUYECKOTO I0JI HAa IPOBOJAHUKHU 1 https://m.edsoo.ru/ZHMKZM4JU
U TUDJIEKTPUKH"
DNEKTPUYECKHUIA TOK B METAJUIAX,

39 P https://m.edsoo.ru/EACOO0YPF
KHUJKOCTSAX M razax
DneKTpuyuecKkas 1enb U €€ COCTaBHbIE

40 P t https://m.edsoo.ru/ROW7KUDDO
4acTH
Cuna Toka. JlaboparopHnas paboTa

41 "M3MepeHue U peryJInpoBaHUE CUIIbI 0.5 https://m.edsoo.ru/9LHH7UNJI
ToKa"
DIIEKTPUYECKOE HAIPSIKEHNUE.
Boast™merp. JIaboparopnast pabota

42 P patopia: p 0.5 https://m.edsoo.ru/X7P0JOFGH

"M3MepeHune U peryJinpoBaHue
HanpspkeHus"



https://m.edsoo.ru/N79CZGZ1J
https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/SXWWOSWJ5
https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/9LHH7UNJI
https://m.edsoo.ru/X7P0JOFGH

43

ConpoTuBieHHE IPOBOJHHKA.
V ienpHOe CONPOTHBIICHHUE BELIECTBA

https://m.edsoo.ru/ESUO5PC4G

44

Jlaboparopnas paboTa "3aBHCHMOCTh
AIIEKTPUUYECKOTO COMTPOTHBIICHUS

NPOBOJHUKA OT €TI0 JJIMHBI, IO M
NIONIEPEYHOr0 CEUYEHUs U MaTepuana”

https://m.edsoo.ru/4JDA8GZNX

45

46

47

3aBHCHUMOCTb CHJIBI TOKA OT
HanpspkeHus. 3akoH OMa 715 yyacTka
LENnH

JlaboparopHas padota "HccnenoBanue
3aBHCHUMOCTH CHJIBI TOKa, HIYIIETO
4yepe3 pe3ucTop, OT COMPOTUBIICHUS
pe3ucropa u HalpsHKEHUs Ha
pesuctope"

ITocnenoBarenbHOE U napajieJIbHOC
COCAUHCHUA ITPOBOJAHHUKOB

https://m.edsoo.ru/VEZPE7Q8Q

https://m.edsoo.ru/X5THIN3RM

https://m.edsoo.ru/HJ990Q3493

48

JlaGopaTtopHast pabota "IIpoBepka
MIpaBHJIa CIOKEHUS HAMIPSDKEHUN TTPH
MOCIe0BATEILHOM COCIMHEHUH IBYX
pe3ucTopoB”

https://m.edso0.ru/VQ3VYPOTS8

49

JlaGopaTtopnas padora "IIpoBepka
ImpaBujia JJis1 CUJIBI TOKA IIpU
napayuieTbHOM COETMHEHUN
pe3ucTopoB”

https://m.edsoo.ru/DPAXG8PZ]

50

Pemenne 3a1a4 Ha IPUMCHCHUEC 3aKOHA
Owma JJId pas3yIndHOro COCAMHCHUSA
IMIPOBOAHUKOB

https://m.edso0.ru/19ZEFKZZ4



https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/VEZPE7Q8Q
https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/VQ3VYPOT8
https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/19ZEFKZZ4

51

PaboTa 1 MOIIHOCTB AMEKTPUUECKOTO
Toka. 3akoH Jlxoynsa-Jlenua

https://m.edso0.ru/40AIXYN3H

52

53

54

JlaboparopHas pabota "Onpenenenue
PpabOThl ¥ MOILIIHOCTH 3JIEKTPUUYECKOTO
ToKa"

DNeKTpUYecKUe LEenu U MoTpeduTenu
AIEKTPUUYECKOM SHEPTUu B OBITY.
Kopotkoe 3ambixkanne

ITocTosiHHBIC MAarHuThbl, UX
B3 aHMOHCﬁCTBHe

https://m.edsoo.ru/VR92V8IJHA

https://m.edsoo.ru/1L3KZ2XLM

https://m.edsoo.ru/KL1ZHIKQF

55

VYpok-uccnenosanue "M3ydenue noneu
HOCTOSIHHBIX MAarHuToB"

https://m.eds00.ru/1GL7RJQOR

56

57

58

59

MaruutHoe nosie. MarauTHoe noJie
3eMIHM U ero 3HavYeHue s 5KU3HH Ha
3emiie

[ToaroToBka Kk KOHTPOJIBHOM paboTe MO
TeMe "DIIEKTPUIECKHE 3apsbl.
3apsKEHHBIE TeNla U UX
B3auMoercTBUs. I1ocTOSHHDBIN
3JIEKTPUYECKAN TOK"

KonTtponbHas pabora o Teme
"DnexTpuueckue 3apsaabl. 3apsHKEHHbIE
TeJa U UX B3aUMOJICHCTBUS.
[TocTosiHHBIM neKTpuyecKuit Tok" /
Bcepoccuiickas mpoBepodHas paboTa

PesepBHrIit ypok. Pabora ¢ Tekctamu
110 TeMe "[10CTOSIHHBIH 2IeKTpUUECKU

https://m.edsoo.ru/R3XXJCRVK

https://m.edsoo.ru/RTAL1IB1C5

https://m.edso0.ru/ZISSWA4Z7W

https://m.edsoo.ru/EQRLKPT1U



https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/VR92V8JHA
https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1GL7RJQOR
https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/EQRLKPT1U

Tok" / Bcepoccuiickas mpoBepoyHast
pabora

60

61

62

63

64

65

OmneiT OpcTena. MaruuTtHoe nose
AJIEKTPUYECKOr0 TOKa MaruurHoe noiue
KaTYILIKH C TOKOM

[IprMeHeHue JIeKTPOMAarHUTOB B
texHuke. Jlaboparopnas padora
"N3ydyeHue neicTBUS MAarHUTHOTO IOJIS
Ha IMPOBOJIHUK C TOKOM"

DNEeKTPOABUTATEh TOCTOSITHHOTO TOKA.
Hcnonp3oBaHue 31eKTpoABUraTeneii B
TEXHUUYECKUX YCTPONCTBAX U Ha
tpancnopre. Jlaboparopuas pabora
"KoHcTpynpoBaHue 1 u3yueHue paboTsl
aNeKTpoBuUraress'

Omneiter @apanes. 3akoH
3JIIEKTPOMarHUTHON MHyKIUH.
[IpaBuio Jlenna

OnekrporeHeparop. CriocoOs
MOJTYYCHUS DIIEKTPUUCSCKONW DHEPTUH.
DJIEKTPOCTAHIIMK Ha BO30OOHOBJIIEMBIX
HCTOYHHKAX SHEPIruu

IIoarororka k KOHTpOJ’ILHOﬁ pa60Te Io

TeMe "DJIEKTPUUYECKUE U MAarHUTHbIE
AByeHus"

0.5

https://m.edsoo.ru/PC1DMV4ID

https://m.edsoo.ru/KG8XDIUWD

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

https://m.edsoo.ru/YSDW34FV0

https://m.edsoo.ru/LM1C70D7A

https://m.edsoo.ru/GFS9PNC8B

66

KonTponbhas pabota no teme
"DNeKTpUYECKUE U MATHUTHBIE

siBieHus"”

https://m.edsoo.ru/APBXXTADS



https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/KG8XDIUWD
https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/GFS9PNC8B
https://m.edsoo.ru/APBXXTADS

PesepBHeIil ypok. Pabora ¢ TekcTamu

67 " " 1 https://m.eds00.ru/4B8GKYQ1X
no teme "TemnnoBele sABIEHUS
P 7 .P
68 e3ep BHI:,IH ypok. Pagora ¢ TerTaMH 1 https://m.edsoo.ru/ISBHXLLTXX
1o Teme "MarHuTHBIC SIBIICHUS
OBLIEE KOJIMYECTBO YACOB I10
. 68 14.5

I[TPOTPAMME



https://m.edsoo.ru/4B8GKYQ1X
https://m.edsoo.ru/I8HXLLTXX

9 KJIACC

KoaunuecTBO 4acoB

Ne JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Koutposabubie IlpakTuyeckue
n/n Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI

M .

1 CAFITICCROC ABIDREHIC 1 https://m.edsoo.ru/UP3188VCD
MarepuanbHas TO4Ka
C .0

2 HeTena oTeteta. LTHOCHTCILHOCTD 1 https://m.edsoo.ru/lUWFLOQ33T
MEXaHUYECKOTO JIBHKEHUS
P o

3 ABHONCEPHOE HIPAMOIIHEIHOC 1 https://m.edsoo.ru/E65RWOZK0
JIBUKCHHE
HepaBHOoMepHOE pAMOIMHENHOE

4 nBikeHue. CpeHsst 1 MTHOBEHHas 1 https://m.edsoo.ru/L043PYTGB
CKOPOCTh
I .

5 DAMOITHEHHOP PARHOYCKOPCHEOS 1 https://m.edsoo.ru/8KUYWCHBO
JIBU)KEHUE. Y CKOpEHUE
CxopocTb MpSIMOJIMHEIHOTO

6 PaBHOYCKOpEHHOTO ABIKeHUs. ['padux 1 https://m.edsoo.ru/HXCDF3ZC8
CKOPOCTH
JlaGopaTtopHast pabota "Onpezenenne

7 YCKOpEHHS Teja IPU PaBHOYCKOPEHHOM 1 1 https://m.edsoo.ru/IKKINJFO8
JBUKEHHUH 110 HAKJIOHHOW MI0CKOCTH"
CBo0O .0

8 BODOMHOE HAACHHE TEI. TRITE 1 https://m.eds00.r/NMQA4GGEQ
lanunes
PaBHOMEpHOE 1BHKEHUE TIO

B!
9 OKPYIRHOCTH. IcpHOL H HacToTa 1 https://m.edsoo.ru/PVRBIDTTH

oOpamienus. JIuneinas u yriaosas
CKOPOCTH



https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/1KKINJFO8
https://m.edsoo.ru/NMQA4GGE0
https://m.edsoo.ru/PVRBIDTTH

10

LlenTpOoCcTpEMUTENBLHOE YCKOPEHUE

https://m.eds00.ru/O5LFGWFZY

11 [Tepserii 3akon HproToHa. BekTop critbt https://m.edso00.ru/TADTURL3K
B i H .

12 TOPOH SAKOH HIRIOTOHA https://m.eds00.ru/5A28NGVEV
PaBHopelicTBYIOIIAs cuia
T i H .C

13 . PCTHI SaROM HRIOTOHa. T-YHCEPHOsHIiA https://m.edsoo.ru/XPFYG64RM

ui

14 Peitertite 3aja't Ha MPHMEHEHHE 3AKOHOB https://m.edsoo.ru/GEM2S4HK9
HrroTona

15 Cuita ynpyroctu. 3akoH ['yka https://m.edsoo.ru/BHBXXRIJQ
P C

16 CLICHHE 3AAAT HO Teme «iia https://m.edsoo.ru/HML1AMN12
YIOPYTOCTHY
Jla6 0

17 abopatopHas padota «Onpezeneiine https://m.edsoo.ru/TAPAJAFV1
JKECTKOCTHU MPYKUHBI»

18 Cuna TpeHus https://m.edsoo.ru/B4AWPRASI7

19 Pemenne 3agau no reme «Cuia TpeHus» https://m.edsoo.ru/PJDH2DCOT
Jlab 6ora "O

20 APOPATOPHa pabota npeﬂeneHM"e https://m.edsoo.ru/C56RD8K X8
Kod(dUITMEeHTa TPEHUS CKOTbKCHHUS
Pemenne 3amau mo reMe "3aKOHEBI

21 Herorona. Cuna ynpyroctu. Cuna https://m.edsoo.ru/VT3T38KBU
TpeHus"
Cuuia TSKeCTU Y 3aKOH BCEMUPHOTO

22 TATOTEHUS. Y CKOpEHUE CBOOOTHOTO https://m.edsoo.ru/MEETXGF6Q
naJeHUs
Ypok-koHdpeperuus "/IBuxenue ten

23 BOKPYT I'PaBUTALlMOHHOTO LIEHTPA https://m.edso00.ru/BLGGQ9259
(Conmueunas cucrema). ['amaktuku"
P "C

24 CHLICHHE ST O TeMe TLHIIa TORECTH https://m.edsoo.ru/VO2GV8YAT

Y 3aKOH BCEMUPHOIO TATOTEHUS"



https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/C56RD8KX8
https://m.edsoo.ru/VT3T38KBU
https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/V02GV8YAT

25

[IepBas kocMu4eckasi CKOpOCTb.
HesecomocTs 1 nneperpysku

https://m.edso0.ru/563XRG6ED

26

PaBHOBecue MaTepuaJbHOW TOYKH.
AbGcomoTHO TBEpAOE Teno. PaBHOBecue
TBEPAOIO TENA C 3aKPEMIEHHON OChIO
BpaieHusi. MomeHt cuibl. LleHTp
TSKECTU

https://m.edsoo.ru/AONEMB459

27

PaBHOBecue MaTepuaJIbHOW TOUYKH.
AoOcomoTHO TBEPIOE Teso. PaBHOBecHe
TBEPAOIO TeNA C 3aKPEMIEHHONW OChIO
BpaieHusi. MomeHt cuibl. LleHTp
TSKECTU

https://m.edso00.ru/GAMQWA4SLS

28

29

30

Pemmenue 3aqad mo reme "MOMEHT CHIIBL.

entp TsikecTn"

[ToaroroBka Kk KOHTPOJIBHOM paboTe Mo
TeMe "MeXxaHnYeCcKoe IBUKEHHUE.
BsaunmonetictBue Ten"

KonTponbHas pabota mo Teme
"MexaHn4yecKoe ABKEHHE.
BsaunmoneiictBue Ten"

https://m.edsoo0.ru/0QJSN205C

https://m.edsoo.ru/8D7SUVX5J

https://m.edsoo.ru/J1BOUJ2Y G

31

Nmmynsce tena. Miynbe cuiibl. 3aKOH
COXpaHEHHUs UMITyJIbCa. YIIPYroe U
HEYIIPYroe B3auMOJEHCTBUE

https://m.edsoo.ru/7PI5BWQD2

32

33

Pemenne 3amau mo teme "3akoH
COXpaHEHHUs UMITyJbca"
VYpok-koHdpepenuus "PeakTuBHoe
JBUKEHUE B IPUPOJAE U TEXHUKE"

https://m.edsoo.ru/LQO6EH8F9

https://m.edsoo.ru/SUH32H4RL

34

Mexanundeckas padoTa U MOIITHOCTh

https://m.edsoo.ru/FCOHVOY XP



https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/GAMQW4SLS
https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/8D7SUVX5J
https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/FCOHVOYXP

Pabora cuinbl TsDKECTH, CUITBI YIIPYTOCTH

35 https://m.edsoo.ru/Y4H20MDHI
Y CHJIBI TPCHUS
JlaboparopHas pabota «Onpenenenue

a0O0TEI C e aBHOME

36 PabOTE! CHUIBL TPEHITT IPH PABHOMEPHOM https://m.eds00.ru/609HFE1P8
JBUXKCHHUU TEJIa 110 I‘OpI/ISOHTaJIBHOI/I
MTOBEPXHOCTH
C 3] )

37 BASH SHCPTHH I paboTht https://m.edsoo.ru/ZIFB7L5EF
[ToreHunaneHas sHEprus
K .T

38 HHCTHACCKAT SHEPTIA. 1 COpeMa o https:/m.eds00.ru/MWKXL7NXVR
KHMHETHYCCKOM SHEPruu

39 3aKOH COXpaHCHHSI SHEPTUU B MEXAHUKE https://m.edsoo.ru/FMM2S69EB
JIab 0 {51

40 abOpATOpHai paboTa «(XISyACHHC https://m.edso0.ru/0TVK8KJIXB
3aKOHA COXPaHCHHS SHEPTUN»
KonedarensHoE €HHe U €ro

41 JICOATCIRHOT ABIDRERHC 1 €T https://m.edsoo.ru/3EQ3BHBZ3
XapaKTePUCTUKU
3 0 .B

42 ATYXAIOTIHE KOJICOAMIL. BHIHYHACHHbIC https://m.edsoo.ru/I3ZKD2M12
kosiebanust. Pesonanc
M N .

43 ATCMATHHCCIHIH H TPy IHHBIHN https://m.edsoo0.ru/O71PZDM11
MAasTHUKHA
Ypok-uccienoBanue «3aBUCUMOCTh

44 nepuojia KojaeOaHui OT KECTKOCTH https://m.edsoo.ru/BACAG6R4KS
MPYKUHBI U MacChl TPy3a»
IIpeBpamenue sHe

45 PEBPALIICHIE SHEPTHH TpH https://m.edsoo.ru/RPN7BU655
MCXAHNYCCKUX KOJ'Ie6aHI/I${X
JlaboparopHas pabota «Onpenenenue

46 Y4acTOTHI U TIepro/ia KoneOaHui https://m.edsoo.ru/FV1Y2NUGC

IMPY>XUHHOI'O MasgTHHUKA»



https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/609HFE1P8
https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/0TVK8KJXB
https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/FV1Y2NUGC

47

JlaGoparopnas pabota «IIpoBepka
HE3aBUCHMOCTH TIEpHOJIa KOJIeOaHMi
rpy3a, MOJIBEIICHHOTO K HUTH, OT MacChI
rpy3a»

https://m.edsoo.ru/6YGEHWS8DT

48

Mexaunueckue BoinHbl. CBOKWCTBA
MexaHu4decKux BoJH. [IpononbHbie U
MOTIEPEYHBIC BOJIHBI

https://m.edso0.ru/QHBQ3U5S XV

49

50

51

Ypoxk-koudepenuus "MexaHnuecKue
BOJIHBI B TBEpAIOM Teie. CelicMuyeckue
BOJIHBI"

3ByK. PacnipocTpanenue u oTpaxkeHue
3ByKa

Ypok-uccnenosanue "HabmroaeHue
3aBUCHMOCTH BBICOTHI 3ByKa OT 4YacCTOTHI"

https://m.edsoo.ru/6PNOHXSJA

https://m.edsoo.ru/NTZLRXDB5

https://m.edsoo.ru/5SRPRGGZVS8

52

53

54

I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
Ypok-koHpepenius "YapTpazByk u
UHOPa3BYK B IPUPOJE U TEXHUKE"
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
TeMe "3aKOHBI COXPAHEHHUS.
Mexanuueckue KojaebaHus 1 BOJIHBI"

https://m.edsoo.ru/AOY3HSN3G

https://m.edsoo.ru/AU3Z0S07U

https://m.edsoo.ru/7YAJAV57M

55

KonTtponbHast paborta mo teme "3akoHbI
coxpaHeHus. MexaHndeckue KojieOaHus
Y BOJIHBI"

https://m.edsoo.ru/ZVD7Z44\VVH

56

57

DJIEKTPOMArHuTHOE MOJIE.
BHCKTpOMaFHI/ITHI)Ie BOJIHBI

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/KAKC7HSCG



https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/QHBQ3U5XV
https://m.edsoo.ru/6PN0HXSJA
https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/AU3Z0S07U
https://m.edsoo.ru/7YAJAV57M
https://m.edsoo.ru/ZVD7Z44VH
https://m.edsoo.ru/KAKC7HSCG

58

Ypoxk-koudepenuus "lkana
3JICKTPOMArHUTHBIX BOJIH.
Hcrnonp30BaHME JIEKTPOMArHUTHBIX
BOJIH JIJI1 COTOBOM cBA3U"

https://m.edsoo.ru/7E1J2VY03

59

Ypok-uccnenosanue "M3ydyeHne cBOiCTB

AJIEKTPOMATHUTHBIX BOJIH C IIOMOIIIBIO
MOOMIIBHOTO TenedoHa"

https://m.edsoo.ru/SHN7BSEB4

60

61

62

Pemenue 3agau Ha onpeneneHue
HJaCTOThI U JJINHBI BHGKTpOMaFHHTHOﬁ
BOJIHBI

DNEKTPOMAarHuTHas IPUPOJIA CBETA.
CkopocTb cBeTa. BoiHOBBIE CBOMICTBA
cBeTa

Hcrounvku ceera. [IpsamonuneitHoe

pacrpocTpaHeHHe cBeTa. 3aTMEHHUs
Connua u Jlynst

https://m.edsoo.ru/WIGCO6QSN

https://m.edsoo.ru/ZFGOBMGFX

https://m.edsoo.ru/NLIADWAXN

63

3aKOH OTpa)KeHUsI CBeTa. 3epKaJa.
Pemienne 3a1a4 Ha IpUMEHEHHE 3aKOHA
OTpa’KeHHsI CBETa

https://m.eds00.ru/QONUKCDOB

64

65

66

[Ipenomnenue cera. 3aK0H
TIPEJIOMIICHUS CBETa

ITonHoe BHYTPCHHCC OTPAXXCHUC CBCTA.
Hcnons3oBaHue MOJIHOTO BHYTPCHHCTO
OTpaXXCHUSA B OIITUYCCKUX CBETOBOJAAX

JlaboparopHnas pabota "Hccrnenoanue
3aBUCHUMOCTH yTJIa TPETOMIICHUS
CBCTOBOI'O JIy4da OT yIJjia MaJICHUA Ha
rpaHuile "BO31yX-CTEKIIO

nn

https://m.edsoo.ru/NF1PZFEV3

https://m.edsoo.ru/FZ7HV6E2W

https://m.eds00.ru/R8001IT10S



https://m.edsoo.ru/7E1J2VY03
https://m.edsoo.ru/SHN7BSEB4
https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/ZFG0BMGFX
https://m.edsoo.ru/NLIADWAXN
https://m.edsoo.ru/QONUKCDOB
https://m.edsoo.ru/NF1PZFEV3
https://m.edsoo.ru/FZ7HV6E2W
https://m.edsoo.ru/R80OIT1OS

Ypok-koHpepennus "Vcnons3oBanne

67 MTOJTHOTO BHYTPEHHETO OTPAKCHHUS: https://m.eds00.ru/0L9F63ZRU
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"

68 Jluna3el. OnTudeckas cuiia JIMH3bI https://m.edsoo.ru/Z\V/702L97F

69 [TocTpoenue n3o0paxeHUi B JIMH3AX https://m.edsoo.ru/MWU2YHLIN
JlaboparopHas pabota "OnpeneneHue

70 (OKYCHOTO pacCTOSIHUS M ONTHYSCKON https://m.eds00.ru/3XTVNZNJJ
CHJIBI COOMPAFOIIICH JTMH3BI"

71 Ypok-rongepens "Onmirieckie https://m.edso0.ru/KKVRKOP3D
JIMH30BBIE TPUOOPHI"

72 I'na3 xak ontuyeckas cucrema. 3peHue https://m.edsoo.ru/KP1ACI9PW

73 Ypoickoigepertiti */leheKTh speris. hitps://m.eds00.ru/ZKWLQ3CHI
Kax coxpanuts 3penue"
Paznoxxenue 6emoro cBeTa B CIEKTP.

74 OneiTel HetoToHa. CnoxxeHnue https://m.edsoo.ru/ZPRFN4D5V
CIEKTPAIBHBIX 1BETOB. [luctepcus ceeta
JlaGopatopHas pabota "OnbITh IO

75 PA3IOKCHHIO 6E10r0 CBETA B CIICKTP I https://m.edsoo.ru/E5ISL6TCH
BOCIIPHATHIO [[BETA MTPEIMETOB MPHU UX
HaOJII0/IEHUH Yepe3 1IBETOBbIE GUILTPHI"
Ypoxk-npaktukyM "BonHOBBIE CBOMCTBA

76 CBeTa: JucIepcus, HHTeppepeHns u https://m.edsoo.ru/A1F3HB8Y9
mudpaxus'

77 ﬁ:;?; i:;;z‘boma 1 iianeTapHai https://m.eds00.ru/PI22QVFIV

78 [Toctynars! bopa. Mozaens aroma bopa https://m.edsoo.ru/OBJPHE0G2

79 Henyckame 1 MOTIOIEHHE CBETa https://m.edso0.ru/MOLRTHPCO

atoMoM. KBanThl. JInHelHyaTble CIEKTPHI
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Ypoxk-npaktukym "HaGmonenue

80 " https://m.edsoo.ru/7NCLNW296
CIEKTPOB UCITyCKaHUS

81 PagnoaxTuBHOCTE U €€ BUIBI https://m.edsoo.ru/22H32JWLM
C .H

82 TPOCITHE BTOMIOTO Aipa. LyKioHHad https://m.edsoo.ru/IRVESKOFK
MOJIeh
Pannoak € IPEBPALLECHHUS.

83 AHOAICTHEHBIE HPEBpAttieHint https://m.eds00.ru/RA796TPSP
H3oTonbl
Pemenue 3aiau no teme:

84 " 8 " https://m.edsoo.ru/WX2HQP2S6

PangroakTuBHBIE IpEBpAIICHUS

85 [Tepuon nmomypacnana https://m.edsoo.ru/WZDJCOES87
Ypoxk-koudepenuus "PagroakTuBHbIE

86 U3JIYYEHUs B IPUPOJIC, MEIHIIMHE, https://m.edso0o.ru/X1J4002C4
TexHuKe"
SnepHble peakuy. 3aKOHBI COXPaHEHUS

87 A°P peaitt P https://m.edsoo.ru/Y OQ2XMKOO0
3apsI0BOr0 U MaCCOBOI'O YHMCET
6] .C

88 HEPIIUL CRASH STOMERDX SACP. LBi3b https://m.edsoo.ru/NSTEUFIO3
Macchl ¥ SHEPTUU
Pemenue 3anay no Teme "Snepusie

89 | 8 ACPHE https://m.edsoo.ru/0D4AKHL QAT
peakuuu
Peakuuu cunTe3a U JeneHUs aep.

90 " 8 P https://m.eds00.r/RMBFQBND?
Uctounuku sHeprun ComHIa u 3BE37
Ypok-konpepenus "Anepuas

91 JHEepreTuka. JlelcTBus paJuoaKTUBHBIX https://m.edso00.ru/QTNWFW90Q
W3ITy4YEHUI Ha )KUBbIE OPraHU3MBbI"
[TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo
Teme "OieKkTpoMa o€ moJe.

92 ME " JIGKIPOMATHHTHOC HOT https://m.edsoo.ru/TBOXB9TUO

DeKTpoMarHuTHble BoJiHbI. KBaHTOBbIE
siBieHus"”
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93

KonTtponbHast pabora o Teme
"DJIEeKTPOMarHuTHOE MOJIE.
DneKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE
ABJICHUS"

https://m.edsoo.ru/5SUTJAFD6U

94

[ToBTOpenue, oboOIICHNKE.
JlaboparopHble pabOTHI IO KypCy
"Bzaumonencraue tea"

https://m.edsoo.ru/2GFCLJOJJ

95

96

97

[ToBropenue, 0600menue. Permenne
PACUCTHBIX U KAYCCTBCHHLIX 3aJia4 110
teme "TeroBbie mporecch”

IToBTOpeHue, 0600IeHNE. Perenue
PacYeTHBIX M KaYECTBEHHBIX 3a7a4 110
teme "KIIJ] TerioBeIxX qBurarenei"

[ToBTrOopenue, o6o0mmenue. Perenne

pacueTHBIX M Ka4€CTBEHHBIX 3aJa4 110
teme "KIIJI anekTpoycTaHOBOK"

https://m.edsoo.ru/MMJINLZOSQ

https://m.edsoo.ru/H7HKU30G3

https://m.edsoo.ru/XP2ZHRNAY4

98

[ToBTOpenue, o6o0IIEHNE.
JlaGopaTopHble paboTHI IO KypCy
"CBeToBbI€ sIBICHUA"

https://m.edsoo.ru/FK30FNRHX

99

[ToBTOpenwue, 0600meHue. Pabora ¢
TEeKCTaMU 10 TeMe "3aKOHbI COXPAaHEHUs
B MexaHuke"

https://m.eds00.ru/91XS3CXDT

100

101

[ToBTropenue, 0600meHue. Pabora ¢
tekctamu 1o TeMe "Kosnebanus u
BOJIHBI"

[ToBTropenue, 0600meHue. Pabora ¢
TekcTamu 1o Teme "CBeTOoBbIE ABJICHUS"

https://m.eds00.ru/L3YKVIINT

https://m.eds00.ru/LG3271SQ6
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[ToBTopenue, 0600menue. Padora ¢

102 TekcTamu 110 Teme "KBantoBas u 1 https://m.edsoo.ru/W7IE16NUS8
snepHas puzuka"
OBULIEE KOJIMYECTBO YACOB I1O 102 97

[TPOTPAMME
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MMPOBEPAEMBIE IPE/IMETHBIE PE3YJBTATBI OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KIIACC
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pe3yJabTara
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0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

11

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATUA

1.2

1.3

pasiindaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘ICCKOS SABJICHUC

pacrio3HaBaTh NpPOSIBICHUE H3YYEHHBIX (U3NYECKUX SIBJICHUH B
OKpY’KaloIIeM MHUpE, B TOM 4Hcie GU3NIEeCKUe SIBICHUS B IPUPOJE,
IIPU 3TOM IEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B y4yeOHYI0, BBIIEIATh

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUECKUX SBICHUIN

1.4

ONMCHIBATh HM3yYEHHBIE CBOICTBa Tel M (puU3MUecKHUe SBIEHUS,
UCTONb3ysd (U3MYECKHE BETUYMHBI, NPU OMNMCAHUM TPABUIBHO
TPaKTOBaTh (U3UYECKUH CMBICI MCIOIb3YEMbIX BEIMYMH, WX
0o0O3HaYeHUsT M eIWHHUIBl (U3NYECKUX BEJIWYMH, HAXOAUTh
(opMyJibl, CBS3BIBAIOIIME JIaHHYIO (U3MYECKYIO0 BEIMYHUHY C
JIPYTUMH BEIMYUHAMHU, CTPOUTH IPaUKH N3yUEHHBIX 3aBUCUMOCTEH

(bUBUYECKUX BEITMYUH

1.5

XapaKTCPU30BaATh CBOMCTBa TECII, (I)I/ISI/I‘ICCKI/IG SAIBJICHUA U IMPOLICCCHI,
HCIIOJIB3YA HW3YYCHHBIC 3aKOHBI, IPU O3TOM JaBaTb CJIOBCCHYIO
q)OpMy.]'II/IPOBKy 3aKOHa HM 3alMucCbiBaTb €ro MaTreéMaTHYCCKOC

BBIPA)KCHHE

1.6

OOBSACHATH (PU3NYECKHE SBJICHUS, POILIECCHI U CBOWCTBA Tell, B TOM
4ylucllie U B KOHTEKCTE€ CHUTyalUil NpPakTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBISBISATh NPUYMHHO-CIIEIACTBEHHbIE CBSI3H, CTPOUTH
oObsicHeHHe M3 | — 2 JIOrMYecKkux IIaroB ¢ omopoil Ha 1 — 2
U3YYEHHBIX CBOMCTBAa (DM3MYECKUX SBICHMH, (U3MUECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTU




1.7

pemaTth pacuéTHbie 3a1aud B 1 — 2 nelcTBUs, UCIIONB3Ys 3aKOHBI U
(dbopMyIbl, cBsi3bIBatolMEe (DU3MUECKHE BEJIIMYUHBI: HA OCHOBE
aHajM3a yCJIOBMS  3a/Jadd  3alMUChIBaThb  KpPaTKOe  YCIIOBHE,
MOJICTaBIATh (U3NYECKUE BEIMYMHBI B (OPMYIbl U TMPOBOJIUTH
pacdéTel, HAXOAWTH CIPABOYHBIC JaHHBIC, HEOOXOIUMBIC IS
peuieHuss  3a1ad, OLEHUBAaTh  PEAMCTUYHOCTh  IOJYyYEHHOU

(hu3HUYECKON BETUINHBI

1.8

pacrio3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PELIUTh MPH MOMOIIH
(Gu3MYeCKUX METOJI0B, B OIMCAaHUM HCCIECIOBaHMUS BbIIEIATH
MIpOBEpSIEMOE  NPENIOoJIOKEHHEe  (TUmoTesy),  pasiaudarh U
UHTEPIPETUPOBATh MOJTYyYEHHBIH pe3yiabTaT, HaXOAUTh OMIMOKU B

XO0/J€ OIlbITa, ACJIAaTh BBIBOJLI I10 €I'0 pE3yJibTaTaM

1.9

1.10

1.11

MPOBOJIUTH OMBITHl 10 HAOMIONEHHUIO (DU3MUYECKUX SIBICHUN WIH
¢bu3nuecKkux  CBOWCTB  Tel:  (OPMYNIHpPOBATH  MPOBEPSIEMBIE
NPENONIOKEeHNsI, COOUpaTh YCTaHOBKY U3  MPEAJIOKESHHOTO

O60py,[[OBaHI/I$I, 3aIIMChIBAaTh X0/ OIIbITa 1 (1)OpMy.]'II/IpOBaTB BBIBObI

BBINOJIHATE MPSIMbIE U3MEPEHUs C UCIOJIb30BAHUEM aHAJIOTOBBIX M
1u(dpoBBIX NPUOOPOB, 3aNUCHIBATh MMOKA3aHUS NMPUOOPOB C YUETOM

3aJJaHHOI aOCOTIOTHOM MOTrPEUIHOCTH U3MEPEHUH

MPOBOJIUTH  HMCCJICIOBAHUE 3aBUCHMOCTH OJHOM  (HU3HUUECKOM
BEJIMYMHBI OT JPYrOM C MCIIOJIb30BAHUEM MPSIMBIX HU3MEPEHMH,
y4acTBOBATh B IJIAHUPOBAHMHM Y4EOHOTO HCCIEAOBaHUS, COOMpaTh
YCTAHOBKY W BBINIOJHATh M3MEPEHMS, CIEAysAd NPEIIOKEHHOMY
maaHy, (UKCUPOBATh pE3ylbTaThl TOJYYEHHOM 3aBUCHMOCTH
(bu3MYECKUX BEIUYUH B BUJE MPEATOKEHHBIX TaOIUI] U TpaduKOB,

ACJIaTh BBIBOAKI IO PE3yJIbTaTaM HUCCICAOBAaHUA

1.12

1.13

MIPOBOANTE KOCBCHHBLIC HU3MCEPCHHA (1)I/ISI/I‘I€CKI/IX BCJIIMYHH, CICOYA
npezmoxceHHoﬁ HHCTPYKIUU: IIprU  BBIIIOJIHCHUU I/I3MepeHI/Iﬁ
CO6I/IpaTL OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHCIATH 3HAYCHHC

HCKOMOM BEITUYUMHEI

CO6JIIO,I[8.TB npaBujia TCXHUKU 0e30IMacHOCTH npu pa60Te C

71a60paTOpPHBIM 000PYIOBAaHUEM

1.14

yKa3bIlBaTh MPHUHIMIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX
YCTPOMCTB, XapaKTepU30BaThb MPUHLUIBI JEHCTBUS H3YyYEHHBIX

MpUOOPOB M TEXHUYECKUX YCTPOUCTB C MOMOIIBIO UX ONHCAHUS,




1.15

UCTOJb3ys 3HAaHUS O CBOWCTBAX (UBHYECKHX SBICHUH W
Heo0XoaAuMble GU3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTH

IPUBOAMUTH THpUMEphl (HAXOOUTh HHPOPMALUMIO O IPUMEPAX)
MPAKTUYECKOTO  MCIOJIb30BAaHUS  (PU3MYECKUX  3HAHUA B
MIOBCEJTHEBHON KM3HM i1 obOecriedeHus Oe30MacHOCTH IpH
oOpamieHun ¢ mnpuOopaMM U TEXHHYECKUMH YCTPOHCTBAMH,
COXPaHEHMs 370pOBbS U COOJIOJAEHHUS HOPM 3KOJIOIMUYECKOTO

MOBEJICHUS B OKPYKAIOLIEH cpene

1.16

OCYIIECTBIATH OTOOP UCTOUHUKOB MHPOpPMALUH B ceTH MHTEepHET B
COOTBETCTBUHM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINXCS 3HAaHUH U MyTEM CpPaBHEHHS PA3IUYHBIX HCTOYHHKOB
BBIJICIATh MHPOPMAIIHIO, KOTOPAsk SBISETCS HMPOTUBOPEYMBON WM

MOXET OBITh HEJOCTOBEPHOI

1.17

HCIIOJIb30BaTh pu BBIIIOJIHCHU U y4eOHBIX 3a/laHAN
HAay4YHOIOIYJISIPHYIO  JIUTEpaTypy (U3NYECKOIO  COJEpKaHMs,
CIIpaBOYHBIE MaTEpHANIbl, pecypcbl ceth VHTepHeT, BiaxeThb
puéMaMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpa3oBaHus

“H(pOpMAIIUU U3 OJTHOM 3HAKOBOW CHCTEMBI B APYTYIO

1.18

CO03/1aBaTh COOCTBEHHBIE KPATKHE MUCbMEHHBIE M YCTHBIE COOOIIICHHS
Ha OCHOBe 2 — 3 WUCTOYHUKOB HHPOpMaNUU (PU3HUECKOTO
COJIep>KaHusl, B TOM YHCIIe MMyOJUYHO JIeNaTh KPaTKUue COOOIIEHUS O
pe3yibTaTax MPOEKTOB WM Y4E€OHBIX HCCIEAOBaHUM, TPH ITOM
IPAaMOTHO HCIIOJIb30BaTh M3YyYEHHBIN MOHSATUWHBIN ammapaTr Kypca

(U3HKH, COPOBOXKIAThH BHICTYIIJICHUE NPE3eHTaUei

1.19

NP BBINOJIHEHUU  y4YEOHBIX MPOEKTOB M  HCCIEI0BAaHUI
pactipenienath O0S3aHHOCTH B TpyIIle B COOTBETCTBUU C
MIOCTABJIEHHBIMHU 3aJjauaMH, CJEAUTHh 3a BBINOJIHEHUEM IUIaHA
NeWCcTBUHM, aJeKBaTHO OLEHUBaThb COOCTBEHHBIM BKJIaJg B
JeSITeNIbHOCTD TpYMIIbI, BBICTpauBaTh KOMMYHHUKaTHUBHOE

B3aHMOHCﬁCTBHe, YUYUTBIBASI MHCHUC OKPYKAKOIINUX

8 KUIACC
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pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs
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HCIIOJIB30BaTh IMOHATHA

1.2

1.3

14

1.5

pasiiniaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC€ OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bl/I3I/I‘IeCKO€ SABJICHUC

pacro3HaBaTh IPOSIBICHUE H3YYEHHBIX (U3NYECKUX SIBJICHUH B
OKpY>KaloIlleM MHUpE, B TOM 4Hcie GU3NIECKUe SIBICHUS B IPUPOJE,
IIPU 3TOM IEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO, BBIIEIATh

CYLIECTBEHHBIE CBOMCTBA (MPU3HAKHU) (PU3NUECKUX SIBICHUI

ONKCHIBATh HM3y4YEHHBIC CBOMCTBAa Ten W (PU3MYECKHE SBIICHUS,
WCIIONIB3Ysl (PU3UYECKHe BEIMYUHBI, IMPU OIHMCAHUU IPABUIBHO
TPakTOBaTh  (DU3UYECKUNA  CMBICI

HCIOJIb3YCMBbIX BCJINYHMH,

0003HAaYEHUsI U EOUHUIBI (PU3NYECKUX BEIMYMH, HAXOJIUTh
(GopMysbl, CBS3BIBAIOLIME JaHHYIO (PU3MUECKYIO BEIMYUHY C
JPYTMMHU BEJIMUYMHAMU, CTPOUTDH IpaUKH U3YyUEHHBIX 3aBUCUMOCTEN

(1)I/I3I/I‘IGCKI/IX BCJINYHMH

XapaKTCPU30BaATh CBOMCTBa TCII, (I)I/I3I/I‘leCKI/Ie SIBJICHUA U ITPOLICCCHI,
HCIIOJIB3YA HW3YYCHHBIC 3aKOHBI, IpPU OSTOM JdaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa M 3alMuCbhiBaTb €ro MAaTEMAaTHYCCKOC

BBIPA)KCHHE

1.6

OO0BACHATH (PH3HUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CUTyalUil IPAKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISTH IPUUNHHO-CJIEICTBEHHBIE CBSI3HU, CTPOUTH OOBSICHEHUE U3
1 — 2 noruyeckux maroB ¢ nmomoubio 1 — 2 M3ydyeHHBIX CBOWCTBA

(bu3nuecKux sIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

1.8

pemarb pacy€THbIE 3aa4u B 2 — 3 ENCTBUS, UCHOJIb3YSl 3aKOHBI 1
(dbopMysbl, CBs3bIBAalOIIUE (U3UUYECKHUE BEIWYMHBI: Ha OCHOBE
aHaJM3a YCJIOBMS 33a/1a4M 3alMCHIBATH KPAaTKOE YCIOBHE, BBISBIATH
HE/OCTATOK JaHHBIX JUIA PELICHHs 3aJlaud, BBIOMpATh 3aKOHBI U
(dhopMyIibl, He0OXOIUMBIE AJisi €€ peleHus, MPOBOAUTh PAcUEThl U
CpaBHUBATh NOJYYEHHOE 3HaueHHe (U3NYECKON BEIUYMHBI C

HU3BECTHBIMU JaHHBIMHU

pacro3HaBaTh MPOOJIEMbI, KOTOPBIE MOXHO PELIUTH MPH TOMOLIH

(1)I/I3I/ILICCKI/IX MCTOHOB, HCIIOJIIB3ysA OIHWCAaHHUC HCCICIOBAHUA,




1.9

BBLACIATH HIPOBCPACMOC MPCAIIOJIIOKCHNUEC, OUCHUBATL NPABUJIIbHOCTDH

nopsAAKa IpoOBEACHHUA UCCIICAOBAaHUA, ACJIAaTh BHIBOAbL

MPOBOJIUTH OTBITHl 10 HAONIONEHUIO (DU3MUYECKUX SIBICHUN WM
(¢u3nuecKkux  CBOWCTB  Tel:  (OpPMyIHpOBaTH  MPOBEPSIEMBIE
NPEIINOJI0KEeHUsI, COOUpaTh YCTAaHOBKY W3  MPEAJIOKECHHOTO

000pyI0BaHUs, OIMCHIBATH X0 ONbITa U (POPMYITHPOBATH BHIBOBI

1.10

1.11

BBIIIOJHATL MNPAMBIC HU3MCPCHHA C HCIIOJIB30BAHHUEM aHAJIOTI'OBBIX
npubOpoB M JAaTYMKOB (U3HUECKUX BEIUYMH, CPaBHUBATH
pe3yNbTaThl M3MEpPEeHUl ¢ y4€ToM 3amaHHOW  aOCONFOTHOU

INOIrpCIIHOCTHU

IPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOH  (U3UUECKOM
BEJIMYUHBI OT JPYrod C HCIOJIb30BAHUEM IIPSMBIX H3MEPECHMIA:
IUTAHUPOBATh HCCIE0BaHUE, COOUpPATh YCTAHOBKY U BBIIOJHSTH
WU3MEpEHUs, Cleaysd MPEeAJOKEHHOMY IUIaHy, (UKCHPOBAThH
pe3yabTaThl MOTYYEHHON 3aBUCUMOCTHU B BUJI€ TaOIUI] U rpadUKoOB,

ACJIaTh BBIBOALI IO PE3yJIbTaTaM UCCIICAOBAHUA

1.12

MPOBOANTh  KOCBEHHBIE  U3MEpPEHHS  (PU3MYECKHX  BEIUYUH:
IJIAHUPOBaTh ~ W3MEPEHHUs,  COOMpaTh  JKCIEPUMEHTAIBHYIO
YCTAHOBKY, CJIEAys MpPEIJ0KEHHOM WHCTPYKLUHUHU, U BBIYUCIATH

3HAa4YCHUEC BCIINYHNHBI

1.13

1.14

coOnrofaTh MpaBuUiia TEXHUKH O€30MacHOCTH TMpu paboTe ¢

1a00paTOpPHBIM 000pyI0BaHHEM

XapakTepu3oBaTh MPHUHLUIBI JACUCTBUS M3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OINHCAHMS, UCIOJb3Ys
3HaHUS O CBOMCTBaX (DU3MYECKHX SABICHUH U HEOOXOAMMBIE

(u3nueckre 3aKOHOMEPHOCTH

1.15

pacrmo3HaBaTb MPOCTBIC TCXHUYCCKHUEC yCTpOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pBI Mo CXE€MaM U CXEMAaTUIHBIM PUCYHKaM, COCTABJIAATH CXCMbI
OJICKTPUYCCKUX ueneﬁ C MOCICAOBATCIbHBIM W MapaJlICIIbHBIM
COCAUHCHUECM JJICMCHTOB, pasjindasd YCJIIOBHBIC 0003HaYCHHS

3JIEMEHTOB JIEKTPUYECKHUX LETEeH

1.16

MPUBOJUTE TpUMEphl (HaXoAWTh HH(MOpPMALKIO O MpUMEpax)
HpaKTI/I‘-IGCI(OFO HCITIOJIb30BAHUSI (I)I/ISI/I‘-IGCKI/IX 3HaHPII>'I B
MOBCETHEBHOW KW3HM i1 oOecrieueHuss O€30MacHOCTH TIPH

oOpameHuu ¢ TpubopaMHd W TEXHUYECKUMH YCTPOHCTBaMH,




1.17

COXpaHEHHsS 370pOBbS M COOMIOJCHHS HOPM 3KOJOTMYECKOTO
IIOBE/ICHUA B OKpYXKaloLIeH cpene

OCYILLIECTBIIATh HNOUCK HH(pOpMAIMKU (PU3HMUECKOr0 COAEp’KaHHUs B
cetu IHTEpHET, HA OCHOBE UMEIOIUXCS 3HAHUM U ITyTEM CPaBHEHUS
JIONOJIHUTEIbHBIX MCTOYHHKOB BBIIEIATh MH(POPMALUIO, KOTOpas

SBIISICTCS IPOTHBOPEUYUBON MIIM MOXKET OBITh HEJJOCTOBEPHOM

1.18

WCIIOJIb30BaTh TMPHU BBHINOJHEHUH YYEOHBIX 3aJaHUi HAYYHO-
MOMYJISIPHYIO JINTEPATypy (PU3UUECKOrO COJIEpKaHus, CIPAaBOUYHbIC
Marepuaibl, pecypcbl cetu MHTepHeT; BiaaeTh NOpUEMaMH
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

1.20

9 KJIACC

CO3/aBaTh COOCTBCHHBIE TIMCHbMCHHBIE U  KpPATKHUE YCTHBIC
cooOmieHus, 0000mas uHPOpPMAIUIO U3 HECKOJBKUX HCTOYHUKOB
(U3HYECKOTO COICpKAHUS, B TOM YHCJIC ITYyOJMYHO TMPEICTABIATH
Pe3yNbTaThl IPOEKTHOM MIIM UCCIIEIOBATEIbCKOM NeATeNIbHOCTH, TIPU
9TOM TPAaMOTHO MCIIOJIB30BATh W3YYCHHBIM IOHATUWHBIN anmapar

Kypca (1)I/ISI/IKI/I, COIIPOBOXKAATh BBICTYINICHUC Hpe3eHTaHHeﬁ

IIPY BBINOJIHEHUN YYE€OHBIX TPOEKTOB U UCCIIEI0BAaHUHN (PU3NUECKUX
MIPOLIECCOB pacIpesleNiaTh 0053aHHOCTH B IPYIIE B COOTBETCTBUHU C
IIOCTaBJICHHBIMM 33Ja4aMH, CJIEAUTh 3a BBINOJHEHUEM IUIAHA
JNEUCTBUM U  KOPPEKTHpPOBaTb €ro, aJeKBaTHO OLIEHHUBATh
COOCTBEHHBIH BKJIQJ] B JEATENBHOCTb TPYIIbl, BBICTPAUBATh
KOMMYHHUKaTUBHOE  B3aUMOJEWUCTBUE, MPOSBIASL  T'OTOBHOCTH

paspeniaTh KOH()IUKTHI

Kon
NpoBepPsieMoOro
pe3yjabTara

11

1.2

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHusi

HCIIOJIb30BATh U3YUCHHBIC TOHATUA

pas3iiniaTh ABJICHHUA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha

OCHOBE OIIBITOB, JJEMOHCTPHUPYIOIIUX JaHHOE (PU3UUECKOE SBICHUE

1.3

pacrno3HaBaTh MPOSABICHUE H3YYCHHBIX (PU3MUECKUX SIBICHUU B

OKpY>KaloIleM MHUpe, B TOM 4Hcie GU3NUeCKue SIBICHUS B IPUPOE,
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1.5

IIPU 3TOM IEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B yueOHYIO, BBIIEIATh

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHN) (PU3NUECKUX SIBICHUI

ONMCHIBATh HM3yYEHHBIE CBOICTBA Tel M (pu3MUecKue sBICHUS,
UCTONB3ysd (U3MYECKHE BETUYMHBI, NPU OMHMCAHUH TPABUILHO
TpPakTOBaTh  (DU3MYECKUH  CMBICT  MCIOJNB3YEMbIX  BEJIMYHUH,
00O3HaYeHUss ¥ eIWHHUIBI (U3NYECKUX BEJIWYHMH, HAXOIUTh
(GopMyIibl, CBS3bIBAIOIINE JaHHYIO (U3MYECKYI0 BEIHUYHUHY C
JIPYTUMH BeTHYUHAMHU, CTPOUTH IPaUKH N3yUECHHBIX 3aBUCUMOCTEH

(bl/ISI/ILIeCKI/IX BCIIMYHH

XapaKTCpU30BaTb CBOICTBa TCII, (I)I/I?»I/I‘ICCKI/IS SABJICHUA W IIPOLCCCHI,
HCIIOJIB3YA HW3YYCHHBIC 3aKOHBI, IIPU OSTOM JaBaTb CJIOBCCHYIO
(1)0pMy.]'II/Ip0BKy 3dKOHa M 3alluCbiBaTb €10 MAaTCMaTHYCCKOC

BBIPA)KCHHE

1.6

OOBSICHATH (PU3NYECKHE MTPOIIECCHl M CBOIMCTBA TEJI, B TOM YHUCIIE U B
KOHTEKCTE CUTyaluld IpPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
2 — 3 JIOTMYECKUX ILAroB ¢ IMOMOIIBI0 2 — 3 U3y4YEHHBIX CBOMCTBa

(bu3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

1.8

1.9

pemiate pacuéTHble 3ahauyu (omuparonyecs Ha cucremy u3 2 — 3
ypaBHEHUI), WCIONB3Yysl 3aKOHBI W (OPMYJbI, CBS3BIBAIOIINE
¢u3nuecKkue BENMYMHBI: HA OCHOBE aHalHM3a YCJIOBHUS 3aJauyd
3aMUChIBaTh KPATKOE YCJIOBHE, BBISBJISITH HEJOCTAIONINE WIN
M30BITOYHBIE IaHHBIC, BRIOUPATH 3aKOHBI U JOPMYIIbI, HEOOXOANMBIE
JUTSL PEIIeHUs], IPOBOJANTH PACUEThl M OLICHUBATh PEATMCTUYHOCTH

TOJIYUYCHHOT' O 3HAaUCHUA (I)I/I3I/ILIGCKOI\/’I BCIIMYHHBI

pacCrio3HaBaTb HpO6HeMLI, KOTOPBIC MOKHO PCHINTL MPU NOMOIIA
(1)I/I3I/I‘IGCKI/IX METOI0B, UCITOJIB3Ys OIMMCAHUEC UCCIICIOBAHUA, BBIACIIATD
MPOBCPACMOC TIPCAIIOJIIOKCHUE, OLCHUBATHL IIPABUIIBHOCTH IIOpPSAAKaA
MIPOBCACHHA HCCICAOBAaHUA, [OCJIIAaTh BBIBOABLI, HWHTCPIPETUPOBATH

PE3YJIbTATHL Ha6J'IIOI[eHI/II71 1 OIIBITOB

MPOBOJNTH OMBITHI MO HAOTIOACHHUIO (PU3UYECKUX SIBICHUH WU
(bu3MYECKUX CBOICTB TeJl: CAMOCTOATEIBLHO COOMPATh YCTAaHOBKY M3
M30BITOYHOTO Habopa 00OpYyIOBaHMS, OMUCHIBATH X0 OIBITA U €ro

pe3ynbTaThl, GOPMYIUPOBATH BHIBOIBI




1.10

1.11

1.12

MPOBOJUTH TPU HEOOXOTUMOCTH CEpPHI0 NPAMBIX H3MEPEHU,
OIpeIeTIsisl CpeHee 3HAYCHHE H3MepseMOil BeauuuHbI ((HOKyCHOE
paccTrosiHie coOMparoIel JTHH3bI), 00OCHOBBIBATH BBIOOP crocoba

U3MEpEeHUS (M3MEPUTEIHHOTO MPUOopa)

MIPOBOJUTH HUCCIIEJOBAHHE 3aBHCUMOCTEH (DM3MUECKUX BEITUYHMH C
WCIIOIb30BAaHUEM MPSIMBIX U3MEPEHUI: TIIAHUPOBATH UCCIIEIOBaHUE,
CaMOCTOSITENIbHO COOMpAaTh YCTaHOBKY, (DMKCUPOBATH PE3YJIbTAThI
MOJIYYCHHOUW 3aBUCUMOCTH (DU3MUYECKUX BEIWYMH B BHJIE TaOIUIN

rpa(l)I/IKOB, ACJIaTh BBIBOJKI 110 PE3yJIbTaTaM UCCIECA0BaHUA

MPOBOANTh  KOCBEHHBIE U3MEpPEHHS  (PU3NYECKHX  BEJIUYUH:
IJIAHUPOBaTh ~ HW3MEPEHHUsA,  COOMpaTh  SKCHEPUMEHTAIBHYIO
YCTAaHOBKY M BBINOJHATH HW3MEPEHHUs, CIEAYys MPEIIOKEHHON
WHCTPYKIMHU, BBIYUCIATH 3HAYCHUE BEJIWYMHBI W AHAIM3UPOBATH
MOJyYEHHBbIE PE3yJlbTaTbl C YYETOM 33JaHHOM MOIPELIHOCTH

U3MEPEHUN

1.13

1.14

1.15

coOnrofaTh MpaBuUia TEXHUKM Oe30macHOCTH Ipu  pabdoTe cC

1abopaTopHBIM 000PyIOBAHUEM

pa3nuyaTh OCHOBHBIE NMPU3HAKK M3YUYEHHBIX (PU3MUECKUX MOJIENEH:
MaTepualibHas TOYKa, aOCOJMIOTHO TBEPAOE TENO, TOUYCUHBIH
HMCTOYHMK CBETA, Jyd, TOHKas JIMH3a, IUIaHETapHas MOJENb aToMa,

HYKJIOHHag MOACJIb aTOMHOTO Apa

XapaKkTepu3oBaTh MPHUHLUIBI JAECUCTBUS M3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX OINMCAHMS, UCIOJIB3Ys
3HaHUS O CBOMCTBAaxX (DM3MYECKUX SBICHUH U HEOOXOAUMBIE

(u3nyeckre 3aKOHOMEPHOCTH

1.16

WCIIOJIb30BAaTh CXEMbl M CXEMaTHUYHbIE PUCYHKH H3yYEHHBIX
TEXHUYECKUX  YCTPOHCTB,  H3MEPHUTEIbHBIX  NPUOOPOB  H
TE€XHOJOTMYECKHUX MPOIECCOB MPH PEIICHUH Y4eOHO-TPaKTUYECKUX
3aJa4, ONITUYECKHUE CXEMBbI JIJIsl HOCTPOSHUS M300paKeHUH B IIJIOCKOM

3epKajie ¥ COOMpAroNIeH JTNH3e

1.17

MPUBOJUTE TpUMEpHl (HaXoAWTh HH(MOpPMaLKIO O MpUMeEpax)
MPAKTUYECKOTO  HCIONb30BaHMs  (U3NYECKUX  3HAHUH B
MOBCETHEBHOW KW3HM i1  oOecrieueHuss O€30MacHOCTH TIPH

oOpameHuu ¢ TpubopaMHd W TEXHUYECKUMH YCTPOHCTBaMH,




1.18

1.19

1.20

1.21

COXPAaHCHUSA 3I0pPOBbA U COGJIIO,ZLGHI/IH HOPM 3KOJOTHYCCKOTro

MOBEJICHUS B OKPYKAIOIIEH cpefie

OCYIIECTBIIATh MOUCK HMH(pOpManuu (U3NYECKOTO COJEp>KaHUS B
cetr IHTEpHET, CaMOCTOATEIHHO (OPMYIUPYsT TOMCKOBBIN 3ampoc,
HaxOJUTh IIyTH OIPENEJICHUS] JOCTOBEPHOCTH  IOJIYyYEHHOM
nH(OpPMAIIMA HAa OCHOBE MMEIONIUXCS 3HAHUW M JIOTMOTHHUTEIBHBIX

HMCTOYHHKOB

UCIOJb30BATh IIPU BBHINOJIHEHUH Y4YEeOHBIX 3aJaHUN Hay4HO-
MOMYJISIPHYIO JTUTEPaATypy (PU3MUYECKOTO COAEp KaHUsl, CIIPABOYHBIC
MaTepuainbl, pecypcsl ceTtd MHTepHeT; BiIaneTb NpuUéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OpMaLUK U3 OJHON

3HAKOBOM CHCTEMBI B APYT'YRO

CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE M YCTHBIE COOOILEHHUS Ha
OCHOBE WH(POpPMAIIUU M3 HECKOJBKHX HCTOYHUKOB (PUIUYECKOTO
CoJlepKaHusl, MyOJINYHO MPEJCTABISATh PE3YIbTaThl IPOSKTHON WU
HCCIEAOBATEIIbCKON  NEATENIbHOCTH, TPH  3TOM  TPaMOTHO
WCIIOJIb30BaTh M3yYCHHBIA TOHATUHHBIA ammapaT HU3y4aeMoro
paszena (U3MKU U CONMPOBOXKAATh BBICTYIUIEHHE IpE3eHTalueil ¢

y4€TOM 0COOEHHOCTEN ayJJUTOPUN CBEPCTHUKOB

IIPY BBINOJHEHUN YYE€OHBIX TPOEKTOB U UCCIIEI0BAaHUN (PU3HUECKUX
MIPOLIECCOB pacIpeieNiaTh 0053aHHOCTH B TPYIIE B COOTBETCTBUHU C
[IOCTaBJICHHBIMM 33Ja4aMH, CJIEIWTh 3a BBINOJIHEHUEM IUIAHA
JNEUCTBUM U  KOPPEKTHpPOBaTb €ro, aJeKBaTHO OLIEHHUBAThb
COOCTBEHHBI BKJIaJ] B JESATENBHOCTb TPYIIbl, BBICTPAUBATh
KOMMYHHUKaTUBHOE  B3aUMOJEWUCTBUE, MPOSBIASL  T'OTOBHOCTH

paspeniaTh KOH()IUKTHI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC

Kon
pa3neia

Kon
3JIEMEHTA

IIpoBepsiemMble 3J1eMeHTBHI COleP:KAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHPA
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®usnka — Hayka O Mnpupone. SBineHus NOpUPOIBI.
dusnyeckue SABICHUS: MEXAHUYECKUE, TEILIOBBIE,

QJICKTPHUYCCKUC, MArHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

®uznyeckue BenuuuHbL. M3mepenue (¢uznuecKkux
BesinunH.  Pusnueckue npubopsl. IlorpemHocts

u3MepeHuil. MexxayHapoaHas CUCTEMA €IMHUI]

1.3

1.4

1.5

EcrecTBeHHOHAYYHBII METOJ| MO3HAHUSA: HAOIIOICHUE,
IIOCTaHOBKA HAy4YHOI'0 BOIIPOCA, BBIIBUIKEHUE THIIOTES,
JKCIIEPUMEHT MO0 IMPOBEPKE THUIOTE3, OOBICHEHUE

Ha6n}oz[aeMor0 SABJICHUA
Omnucanue (1)I/I3I/I‘IGCKI/IX SIBIICHUI C IOMOIIBI0 MOAETIEH

[IpakTuueckue padbOTHI:
N3mepenune paccTosHUMN.
N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Omnpenenenne pa3smMepoB MaJIbIX TEIN.
N3smepenue TEMIIEpaTypbl pu IIOMOIIIH

KUIKOCTHOI'O TCPMOMETPA U JaTUUKA TCMIICPATYPhI

INEPBOHAYAIJIBHBIE CBEJJEHIM A O CTPOEHNU BEILIECTBA

2.1

2.2

2.3

CrpoeHue BemiecTBa: aToOMbl M MOJEKYJbI, HX
pasmepbl. ONBITHI, TOKA3bIBAIONINE TUCKPETHOE CTPOCHHUE
BeIllECTBA

JIBrxenne wyactul BemectBa. CBs3b CKOPOCTH
JIBW)KEHUS 4YacTUIl C TeMmieparypoil. bpoyHoBckoe

nBkeHue, Iuddysus

B3anmoaeicTBre 4acTUIl BELIECTBA: IPUTSIKEHUE U

OTTAJIKUBAHHUC




ArperatHble COCTOSIHMSI BEIIECTBA: CTPOCHHE Ta3oB,
KUIKOCTEH ©W  TBEPABIX  (KPUCTALIMYECKUX)  TeJl.
2.4 B3anmoCBA3p MeXIy CBOMCTBAMU BELIECTB B Pa3HbIX
arperaTHbIX COCTOSHMUSX W HMX AaTOMHO-MOJICKYJISIPHBIM

CTPOCHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUIN BOJIBI

[IpakTuueckue padbOTHI:
Onenka pauaMeTpa aroMa METOIOM pSIoB  (C
ucrnoiib30BanueM ¢otorpaduii).
2.6 OnpITel IO HAOMIOAEHUIO TEIJIOBOTO PACIIUPEHUS
ra3os.
OnpiTel 1O OOHapyXEHHIO  JIEHCTBUS  CHJI

MOJIEKYJIIPHOTO IPUTSKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe I BUKCHHUE. PaBHOMEpHOE u
' HEPAaBHOMEPHOE JIBUKECHHE
3. Ckopoctb. Cpenssisi CKOpOCTh IPU HEPAaBHOMEPHOM
' JBUKEHUM. Pacd€r myTH 1 BpeMEHM BUKEHUS
SIBnenue nHepuuu. 3aKOH MHEepUUHU. B3anMopelicteue
3.3 TE€J KaK MPUYMHA U3MEHEHUS! CKOPOCTH JABUKEHUS TEJl.
Macca kak Mepa HUHEPTHOCTH Teja
34 IInotHocts  BemectBa. CBA3b  INIOTHOCTH €
' KOJMYECTBOM MOJIEKYJ B €IMHUIIE 00BbEMA BElleCcTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS TeI
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuisl ¢
' IIOMOILBIO JUHAMOMETPA
37 SIBnenue TAroTeHus M cuia TskecTu. Cuna TSHKECTH
' Ha Jpyrux Iaserax. Bec temna. HeBecomocTs
38 Cuna tpenus. TpeHue CKOIBXKEHUS U TPEHHUE IOKOS.
' Tpenue B IpUpoe U TEXHUKE
3.9 CroxeHue CWiI, HalpaBJICHHBIX MO OJHOM IPSIMOM.

PaBHOelicTBYIOIIIAsA CHIT

3.10 [IpakTuyeckue pabOTHI:




3.11

3.12

OnpeneneHne CKOpPOCTHM PaBHOMEPHOIO JBUKECHHS
(wapuka B OKHIKOCTH, MOJEIU 3JIEKTPHUUECKOTrO
aBTOMOOWIE W Tak pganee). OmnpeneneHue cpemHei
CKOPOCTH CKOJIbXKEHUs Opycka WM UIapuKa IO
HaKJIOHHOM IulockocTH. OmpeneneHue IUIOTHOCTU
TBEépaoro  terna.  OmbIThl,  JAEMOHCTPUPYIOLIHE
3aBHCUMOCTH PaCTsDKEHUS (eopManyn) Ipy>KUHbI OT
NPUIOKEHHOW cuibl. ONBITHL, JIEMOHCTPUPYIOLIHE
3aBUCHUMOCTD CHJIbI TPEHMSI CKOJIBKEHMSI OT BECa TeNa U

XapaKTepa COIpUuKaCarOIUXCA HOBCpXHOCTeﬁ

DusnuecKue BICHUS B IIPUPOJE: IPUMEPBI ABUKEHUS C
Pa3IMYHBIMM CKOPOCTSIMM B )KMUBOM M HEKUBOM IIPUPOJIE,

JIEHCTBUE CUIIBI TPCHUA B IPUPOAC U TCXHUKE

TexHuueckue YCTpOﬁCTBaZ JUHAMOMCTP, HOAIIHUITHUKHU

JIABJIEHUE TBEPIBIX TEJI, YKUJIKOCTEN 1 TA30B

4.1

4.2

Hapnenne TBEpAoro Tena. CrocoObl yMEHBIICHUS H
YBEJIUYEHUS J1aBICHUS

I[aBJ'IeHI/Ie raza. 3aBHCHUMOCTh JaBJICHHUA TIa3a OT

o0BEMa, TeMrepaTypbl

4.3

4.4

4.5

4.6

4.7

Hepeﬂaqa JaBJICHHUA TBépI[I)IMI/I TCJIaMH, XKUIKOCTAMU U

razamu. 3akoH Ilackains. IIlHeBMaTHUeCKHE MaIIMHEI

3aBUCUMOCTh JIaBJIEHUS JKUIKOCTH OT TJIyOMHBI.
l'unpocratuueckuit  mapagokc.  CooOmaromuecs

COCYyIbI. FI/I,Z[paBJ'II/I‘{eCKI/Ie MCEXAaHU3MBI

Atmocdepa 3emnu u  armochepHoe JaBICHUE.
[IpyumHBl  CymecTBOBaHHUS BO3AYIIHOW  00OJOYKH
3emiu. OneIT Toppuyennu. 3aBUCUMOCTh
aTMOC(EpHOTO JaBJICHUS OT BBICOTHI HAJ YypPOBHEM
MOpst

Nsmepenune armocdepnoro nasneHus. [Ipubopsr mist
M3MepeHust aTMOC(hepHOro JaBICHUS

JlelicTBue JXMAKOCTH M ra3a Ha MOrpyKEHHOE B HUX

Teno. BelTankuBaromias (apxuMenoBa) cuiia. 3aKOH

Apxumena




4.8

[InaBanue ten. Bo3nyxomnnasanue

4.9

[IpakTuueckue padbOTHI:

HccnenoBanne 3aBUCHMOCTHM Beca Telda B BOJE OT
00béMa TOrpYKEHHOH B JKHIKOCTh YacTH Teja.
OnpeneneHre BBITAIKUBAIOLIECH CHUJIbI, JEHCTBYIOLICH
Ha Telo, MOrpyxE&HHOe B KUIAKOCTh. [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, NEHCTBYIOIICH
Ha TEIIO0 B JKUJIKOCTH, OT Macchl Tela. OIbIThI,
JIEMOHCTPUPYIOIIHE 3aBUCUMOCTh  BBITAJIKUBAIOLICH
CHWJIBI, IEMCTBYIOLIEH Ha TEJO B JKUJKOCTHU, OT 00BbEMaA
MOTPY>KEHHOM B KUAKOCTh YaCTH TEJIa U OT INIOTHOCTH
xuakoctu.  KoHcTpyupoBanwe — apeomeTpa WM
KOHCTPYMpPOBAaHHUE JIOJKM U  omIpeneneHue  eé

Irpy30I10AbEMHOCTH

4.10

dusnyeckue SABJICHUA B mpupoae: BIIMSAHHC
aTMOC(bepHOl"O JaBJICHUA  Ha JKHUBOM OpraHusMm,

MJIaBaHUE PBIO

411

TexHuueckue ycTpolcTBa: COOOINAIOLIMECS COCYIBL,
YCTPOMCTBO BOJONPOBOJA, T'MAPABIMYECKUN IIpecc,
MaHOMeETp, 0apoMeTp, BHICOTOMEp, MOPIIHEBOM Hacoc,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas pabota

5.2 Mexann4deckass MOIIHOCTh

53 [IpocTeie MexaHW3MBI: pblUar, OJIOK, HaKJIOHHAS

' I0cKOCTh. [IpaBuio paBHOBecus prluara

54 [Ipumenenue mpaBuiIa paBHOBECHS phlyara K 0JIOKy
«3omoroe  mpaBwio»  MexaHukd. Koadpduuuent

55 IIOJIC3HOTO  ACUCTBHUSI  MCXaHH3MOB. [Ipoctoie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [ToreHmanpHast SHEPTUM TeNA, MOJIHITOTO Hall 3eMIIEN

5.7 Kunernueckas sHeprus

5 g [TonHass mexaHuyeckasi SHeprusi. 3aKOH U3MEHEHUS U

COXPAaHCHUSA MEXaHH4YeCKOM OHCPIrun




5.9

5.10

[IpakTuyeckue pabOTHI:

Onpenenenne  paboOThl  CWJIBI  TPEHUS  MPHU

PAaBHOMEPHOM  JIBDKECHMM Tella 110 TOPHU30HTAIBHON
nosepxHocTu.  MccnenoBaHue — yCIOBHM — paBHOBECHS
ppruara. Msmepenne KIIJ[ HaKIOHHOM  IUIOCKOCTH.

HSy‘ICHI/Ie 3aKOHa COXpaHCHUA MEXaHUYeCKOH OHCPIrun

duszndyeckue SIBJICHHUSA B npupoac: pbiHaru B TECIEC

YCJIO0BCKa

5.11

8 KVIACC

Kox Kon
pasaena JJIeMEeHTA

TexHudeckue yCTpOMCTBA: pblyar, IIOABUXKHBIM H
HETOABMKHBIN OJ0KH, HAKJIOHHAS IJIOCKOCTb, IIPOCTHIE

MEXAHU3MBI B OBITY

IIpoBepsiemble 1eMEHTHI COePKAHUS

TETUJIOBBIE ABJIEHUA

6.1

6.2

6.3

6.4
6.5

OCHOBHBIE TOJIOXKEHUSI MOJIEKYJISIPHO-KUHETHUECKOM
TEOpUU CTPOEHHUs BemiecTBa. Macca M pa3Mepsl
MoJIeKyll.  OmbITEl, MOATBEPXKAAOIINE OCHOBHBIE

ITOJIOKCHUA MOHGKYHHPHOKI/IHCTI/I“ICCKOI\/’I TECOpHUun

Monenu  TBEPAOro, JKUAKOTO M razo00pa3zHOro
cocTosHui BemecTBa. Kpucramimdeckue u amopdHble
Tena

OOBsicHEeHHE CBOICTB I'a30B, XKUAKOCTEH U TBEPBIX TEIl
Ha OCHOBE IIOJIO)KCHUN MOJIEKYJIIPHOKMHETUYECKOU
TEOPUHU

CMauuBaHuE U KalmWJIAPHBIC SABJICHUA

TennoBoe pacmMpeHne U cKaTue

6.6

Temneparypa. CBs3b TeMmmepaTypbl €O CKOPOCTBIO

TCIIJIOBOT'O ABUXXCEHUA YaCTHUI]




Buyrpenuss JHEPTHUSL. CriocoOsr U3MEHEHUS

6.7 BHYTPEHHEH SHEPIruM: TEIulolepeaadya U COBEPILICHHE
paboThI
6.8 Bunst TEIJIONepeIauu: TEIJIONPOBOJHOCTb,
' KOHBEKLIUS, U3Iy4YeHUE
KommuectBo  TemnoTel.  YaeinbHas  TEIUIOEMKOCTH
6.9
BEILECTBA
TenmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIIOBOTO OanaHca
6.11 [InaBierne W OTBEpJEBaHUE  KPHUCTAUIMYECKHUX
. BELLECTB. Y eNbHAas TEIUIOTA IIJIaBICHUS
[TapooOpa3oBanue u  KoHaeHcanus. Vcmapenue.
6.12 Kunenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
. 3aBUCHUMOCTh TEMIIEPATYPhl KUTIEHUSI OT aTMOC(EPHOTO
JIaBJICHUS
6.13 BnaxnocTs Bo3yxa
6.14 OHeprus TOIUIMBA. Y IeJIbHAs TEIIOTa CrOPaHUs
[Mpunmuner  paboTel  TeruoBbix asuratenei KIIJ]
6.15 TEIJIOBOTO JIBUTATeNsl. TemIoBble ABUTATENN U 3alUTA
OKPYXAaIOIIEH Cpeabl
3aKOH COXpaHEHUS ¢ TPEBPAIICHUS DHEPTUU B
6.16
TEIJIOBBIX MPOLECCAX
[TpakTudeckue paboTHI:
OnpiThl MO OOHApY)XEHHIO  JEHCTBUS  CHJI
MOJIEKYJIIPHOTO MPUTSIKEHUS.
OnBbITH 110 BBIPALIMBAHUIO KPUCTAJIOB TOBApEHHOU
COJIM UJTU caxapa.
6.17

OnpIThl 10 HAOJIOJIEHUIO TEIJIOBOTO PACHIMPEHUs
ra3oB, KUJIKOCTEN U TBEPIBIX TEIL.

OnpezneneHue 1aBiIeHUs BO3yXa B OaJUIOHE IITPULIA.

OnBITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD J1aBJICHUS

BO3/IyXa OT €ro 00bEéMa U HarpeBaHUs WU OXJIAXKICHHUS.




[IpoBepka runoTe3sl JIMHEMHON 3aBUCUMOCTH JIJIMHBI
CTOJIOMKA >KUJIKOCTH B TEPMOMETPUYECKOW TpyOKe OT
TEMIIEpaTyphl.

HaGmoienne u3MeHeHusI BHYTPEHHEH dHEpPTUu Tela
B pe3yJbTaTe TEIIoNepeaadu U paboThl BHEITHUX CHIL.

HccnenoBanue  siBJI€HHUS ~ TEIJIOOOMEHa  MpHU
CMEUIMBAHUM XOJIOJHOM U ropsiueid BOJBI.

Omnpenenenne KOJIUYECTBA TEIIOTHI, IOIYyYEHHOTO
BOJIOH TIPH TEIUIOOOMEHE C HArpeThIM METALTHYCCKHM
HUAJTUHAPOM.

Onpenenenue yaeabHON TEIIIOEMKOCTH BEIIECTBA.

HccenenoBanue npouecca UCapeHusl.

Onpenenenre OTHOCUTENBHOM BIIaXKHOCTU BO3AYXA.

OHpeI[CJ'ICHI/Ie y,HeHBHOﬁ TCIIJIOTHI IVIABJICHUA JIbJA.

6.18

6.19

@dusnyeckue SBJICHUS B TPHPOJC: IMOBEPXHOCTHOE
HATSDKCHHE W KaNWUIAPHBIC SIBIICHUS B TPHUPOJIE,
KPHUCTAILIBI B IpUpO/Ie, n3nyderue ConHIla, 3aMep3aHue
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, UHesl, CHera.

TexHuueckue yCTpOMCTBA: KamWIUISAPbl, NPUMEPHI
MCIOJIb30BaHUsl KPUCTAIJIOB, KUJAKOCTHBIN TEPMOMETD,
JATYUK TEeMIepaTypbl, TEPMOC, CHUCTEMa OTOILICHUS
JIOMOB, TUTPOMETPHBI, IICUXPOMETp, MapoBas TypOuHa,

ABUTATCJ]Ib BHYTPCHHET'O CrOpaHU.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnekTpusanus Tei. [[Ba poaa 3IeKTpUYecKuX 3apsJioB
B3aumMoneiictBue 3apspkeHHBIX Ten. 3akoH Kysona

7.2 (3aBHCUMOCTh CHJIBI B3aMMOJICHCTBUS 3apSDKEHHBIX Tel
OT BEJIMYMHBI 3apsI/IOB U PACCTOSIHUS MEKIY TEIaMu)
DneKTpudeckoe noJie. HanpsxénnocTs

7.3 AMEKTpUYEeCKOoro mojs. [lpuHnmm  cyneprno3unuu

ANEKTPUYECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)




Hocurenn »neKkTpUuecKUX 3apsiioB. DJIEMEHTapHbIN

7.4 anexkTpuueckuit 3apsaa. Ctpoenue aroma. [IpoBoaHuku
U JUDJIEKTPUKU
7.5 3aKOH COXpaHEHUs FIEKTPUUECKOT0 3apsiaa
- ONEeKTpUYEeCKU  TOK. YCIIOBUSL  CYyLIECTBOBaHUS
' ANEKTPUUYECKOTO TOKa. ICTOUHHMKY MOCTOSIHHOTO TOKA
HerictBus 3JIEKTPUYECKOTO TOKa (TeruioBoe,
1.7 XUMHUYECKOE, MArHUTHOE). OJIEKTPUUECKUH TOK B
JKUJKOCTSAX U ra3ax
- Onektpuueckass uenb. Cuiia TOKa. DJIEKTPUUECKOE
' HaIpsKEHUe
29 CornpoTuBieHne MMPOBOJIHUKA. VY nenbHoe
' COIIPOTHUBIICHHUE BEILIECTBA
7.10 3axon OMma 11 yyacTKa Lenu
[locnenoBarenpHOE W MNapajUIeIbHOE COEIUHEHUE
7.11
MIPOBOJIHUKOB
PaGota ¥ MOIIHOCTH ANEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyna — Jlenua
213 DJeKTpUUYecKre Ienu U MOTPeOUTENH IIEKTPUUIECKOM
. sHepruu B ObITy. KopoTkoe 3ambIkaHue
[TocTrosiHHBIE MarHuThl. B3auMoaericTBUEe MOCTOSTHHBIX
7.14
MarHuTOB
MarnutHoe mnone. MarHuTHOe mojie 3€eMIIM U €ro
7.15
3Ha4YEHHE IS )KU3HU Ha 3emiie
216 OmnbiT Opcrena. MarHuTtHOE TOJIE AJIEKTPUYECKOTO
' ToKa. [[ppMeHeHne PJIeKTPOMAarHuTOB B TEXHUKE
JlelicTBME€ MArHUTHOTO MOJSI HA MPOBOJHHUK C TOKOM.
217 DIIeKTPOABUTATENH TOCTOSTHHOTO TOKA. Mcrmonp30Banme
' AJIEKTPOJIBUraTeell B TEXHUYECKUX YCTPOMCTBaX U Ha
TpaHCHopTe
218 Oneitel  ®apanes.  SIBneHue  2IEKTPOMarHUTHON

uHaykuuu. [Ipasumno Jlenna




7.19

7.20

DIIEKTPOreHepaTop. CriocoOsr MOJTyYEHUs
DJIEKTPUUYECKOW  DHEPrHH.  DJCKTPOCTAHIMH  Ha

BO300HOBJISIEMBIX HCTOYHHKAX OHEpIrun

[TpakTyeckue paboTHI:

OnbIThI 10 HAOIIOACHUIO SJIEKTPU3ALUH TET UHTyKIIUEH
U TIPU COTIPUKOCHOBEHHUH.

HccnenoBanue ACUCTBUSA DIEKTPUYECKOrO IOJSA HA
IIPOBOJIHUKY U JUIJIEKTPUKH.

C6opka u mnpoBepka pabOThl 3JIEKTPUUYECKOW LIEMHU
MIOCTOSIHHOT'O TOKA.

W3mepeHue U peryJiupoBaHue CUIIbI TOKA.

M3mepenue U peryaupoBaHue HaNPsHKEHUS.
HccnenoBaHue 3aBUCHUMOCTU CHJIBI TOKa, HAYIIETO
yepe3 pe3ucTop, OT CONPOTHUBIEHHMS pe3ucTopa Hu
HAIpPsDKEHUS Ha pEe3UCTOpE.

OnpbITHI, JEMOHCTPUPYIOILIKE 3aBUCUMOCTh
AIIEKTPUYECKOTO CONPOTHUBIIEHUSI MPOBOJHUKA OT €r0
JUIMHBI, TUTOIA/IM TIONIEPEYHOT0 CEYEeHUs] U MaTepuana.
[IpoBepka mpaBwiIa CJHOXEHHUS HaNpsOKEHUH 1pu
MOCJIEZIOBATEIbHOM COEAMHEHUU [JBYX PE3UCTOPOB.
[TpoBepka mpaBuiia i CUIbI TOKA MPHU HapajielIbHOM
coeMHeHUu pe3ucropoB. OmpeneneHue  pabOThI
AIIEKTPUYECKOTO TOKA, HUAYHIETO Yepe3 pe3UcTop.
OmnpeneneHve MOIIHOCTH — AJIEKTPUYECKOTO  TOKa,
BBIJIETISIEMON Ha pe3ucTope. Hccnenosanue
3aBHCHUMOCTH CHJIbI TOKA, UAYIIETO YEPE3 JAMIIOUKY, OT
HanpsbkeHus Ha Heil. Onpenenenune KII/I narpeBatesns.
Uccnenosanue MarHUTHOTO B3aMMOJICHCTBHS
MOCTOSIHHBIX MAarHuToB. M3ydeHue MarHuTHOTO IOJIs
MOCTOSIHHBIX MAarHUTOB TpU HMX OOBEJUHEHUH W
pazaenenuu. Mccienopanue neiCTBUS SIEKTPUUECKOTO
TOKa Ha MarHuTHYIO CTPEJIKY. OnsITHI,

JIEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI




B3aI/IMOIIeI>’ICTBH51 KaTyliKU ¢ TOKOM U MaroiuTa OT CHJIbL
TOKAa M HaNpaBJICHHs TOKa B Karymke. l3ydeHue
JIEACTBUSI MAarHUTHOIO MOJII Ha MPOBOJHUK C TOKOM.
Konctpynposanue u U3y4EHUE paboTsl
3JIEKTPOABUTATEIS. H3zmepenne KII
ANIEKTPOJIBUTaTE€IbHON  yCTaHOBKU.  OmNbITBI 1O
HCCIIE0BAHUIO SBJICHUS 3JIEKTPOMAarHUTHON
WHIYKIMU: HCCIICIOBAHUE W3MEHECHHN 3HAYCHUS U

HaIlpaBJICHHUA WHAYKIIUOHHOT'O TOKaA

7.21

7.22

dusnueckue SBJICHUS B TPHUPOAC: DICKTPUUYECKUE
SBIICHUST B arMocdepe, dIICEKTPUICCTBO  IKUBBIX
OpraHU3MOB, MAarHUTHOE MoJie 3eMiu, Apei( MOoI0CoB,
POJIb MATHUTHOTO TIOJIS TSI KU3HU Ha 3eMJie, TIOJIsIpHOe

CHAHHC

TexHuueckue yCTpONCTBA: JIEKTPOCKOI, aMIIEpMETp,
BOJIETMETP, PEOCTAT, CYETUUK IIEKTPUUECKON SHEPruH,
AIIEKTPOOCBETUTENbHBIE TMPUOOPBI, HArpeBaTeJIbHbBIE
AIEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKUE
IIPEIOXPAHUTENN, DIIEKTPOMArHUT, 3JEKTPOJBUIATEID

MOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOT'O TOKA

9 KUJIACC
Kon
Kox anemenra [IpoBepsieMble 7IEMEHTHI COJIEPIKAHUS
pazznena
MEXAHUWUYECKUE SABJIEHUA
81 MexaHnueckoe JABWKEHHE. MarepuanbHas TodKa.
' Cucrema orcuéra
a 8.2 OTHOCHUTENBHOCTh MEXaHUYECKOTO IBUKECHUS
8.3 PaBHOMEpHOE MPsIMOIMHEHHOE IBUKEHHE
HepaBHOMepHOE  NPSIMOJIMHEMHOE  JBUJKCHHE.
8.4 CpenHsass W  MrHOBEHHas  CKOPOCTh  Tella  MpH
HEPaBHOMEPHOM JIBUKECHUU




YckopeHue.  PaBHOYCKOpEHHOE — NPSMOJIMHENHOE

8.5
JIBUKCHHE
8.6 CoOoanoe magerue. OnblThl [anuiies
PaBHOMepHOE nBHXKEHHE IO OKpYKHOCTH. [lepuoa u
8.7 yactotra oOpamienus. JIuHeilHas W yryioBask CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHE
8.8 ITepserit 3akon HeroToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akoH HetoToHa
8.11 [TpuHIMIT CynEepNO3UIIUU CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
513 Cuma TpeHUs: cuja TPEHUS CKOJBKEHUS, CHIIa
' TPEHHUs IOKOS, IPYTHe BUABI TPEHUS
- Cuna TSXKECTM M 3aKOH BCEMHUPHOTO TSATOTEHUS.
' YckopeHnue cBOOOIHOTO TaIeHUs
315 JBuxenne mmaHer Bokpyr Comnma.  Ilepsas
' KOCMHYECKasi CKOpocTb. HeBecOMOCTh 1 Tieperpys3Ku
PaBHOBecue MartepuanbHOW TOYKH. AOCOJIIOTHO
8.16 )
TBEPJI0€ TEIO
817 PaBHOBecue TBEPIOro Tena ¢ 3aKperyiEéHHON OChIo
' BpaieHusi. MoMeHT cuiibl. LIeHTp TskecTn
8.18 Nmnynsc Tena. 3menenne nvmnysbca. MiMnyibe cumsl
8.19 3aKOH COXpaHCHHSI HMITYJIbCA
8.20 PeakTuBHOE ABMKEHNE
8.21 Mexanunueckasi paboTa U MOIIHOCTb
8 92 Pabota cun TsKecTH, ymnpyroct, TpeHus. CBs3b
' SHEPruM U paboTh
893 [ToreHnmanbHast DSHEPrusl Tella, TMOIHIATOTO Hal
' MOBEPXHOCTHIO 3eMJIH
8.24 IToTeHnManbHas SHEPTUA CXKATON MPY>KUHBI
Kunernueckas sneprusi. Teopema 0 KMHETHYECKOM
8.25
SHEPTUU
8.26 3aKOH COXpaHEeHUsI MEXaHHUUECKOW SHEPrUn




8.27

[TpakTuyeckue paboOTHI:

OmnpeneneHne cpeaHe CKOPOCTH CKOJIBKEHUS OpycKa
WIA JBWKCHUS IIapHKa 10 HAKJIOHHON IUIOCKOCTH.
OmnpeenieHre YCKOPEHUS Teja PH PAaBHOYCKOPEHHOM
IBIDKEHHUH 110 HAKIIOHHOU IIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH TYTH OT BPEMEHH TpU
PaBHOYCKOPEHHOM  JIBHDKEHHUH  0Oe3  HaydaJbHOM
CKOpOCTH.

[lpoBepka THUIOTE3bI: €CIM IMPH PABHOYCKOPEHHOM
JIBI)KCHUU 0€3 Ha4aJbHON CKOPOCTH ITYTH OTHOCSTCS
KaK ps HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

HccnenoBanne  3aBHCHMOCTH CHJIBI  TPEHHUS
CKOJIbXKCHUST OT CHJII HOPMAaJbHOTO JaBIICHHSL.
Onpenencane kod(pPUIMEHTa TPEHHUS CKOJIBKEHUS.
OmnpeneneHue >KECTKOCTU MpyxuHbL. OnpenencHue
pabOThI CHJIBI TPEHHUS TPU PABHOMEPHOM JIBHIKCHUH
TeJa 10 TOPU30HTAILHOU TTOBepXHOCTH. OmpeesieHue
pabOThI CHJIBI YOPYrOCTH TMPH TMOABEME Tpy3a C
UCTIOJIB30BAHUEM  HETOABIIKHOTO M TIOJBHIKHOTO

OJIOKOB

8.28

du3nyecKkue SIBICHUS B npupoac: MPUJINBLI U OTJIIUBEI,
JABMKCHUC IIJIAHCT ConaeyHoH CUCTCMBbI, PCAKTUBHOC

JABMIKCHUC )KMBBIX OPTraHU3MOB

8.29

TexHuueckne yCTpOMCTBA: CHOUIOMETP, JAaTYUKHU

MMOJIOKCHHA, PACCTOAHNA U YCKOPCHUS, PAKCThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarensHoe TIBYDKEHUE. OcHOBHBIE
9.1 XapaKTepUCTUKH  KOJIEOAHWH: TepHojd, YacToTa,
aMILTUTY/1a
MaremMatnueckuii ¥ TNPYKHHHBIA  MAasTHUKH.
9.2 [IpeBpamienre  >HepruM  OpU  KoJeOaTeTbHOM
JIBOKCHUHT
03 3aryxatomue koiiebanus. BeiHYXICHHBIE KOJICOAHUS.

Pe3onanc




9.4

Mexannueckue BoJIHBEL. CBOWMCTBA MEXaHUYECKHX
BoJiH. [IpomonbHble W TONEepeyHble BOJHBL. J[nuHa
BOJIHBI u CKOpPOCTH €€  pacrpoCTpaHEHHS.
MexaHu4eckue BOJIHbI B TBEPJOM TeJl€, CEUCMUYECKUE

BOJIHBI

9.5

3Byk. [')poMKoOCTb U BbICcOTa 3ByKa. OTpakeHuE 3ByKa

9.6

Wudpa3Byk U ynbTpa3Byk

9.7

[TpakTuyeckue paboOTHI:

Ompenenenne 4acToThl W TepHoAa  KoJjeOaHWi
MaTeMaTU4eCKOr0 MasTHHKA.

Ompenenenue 4acToThl W TepHoAa  KojeOaHWi
NPY)KUHHOTO MasTHUKA

HccrenoBanne 3aBUCHMOCTH IepHoJa  KoJeOaHH
NOJIBELICHHOTO K HHUTU TIpy3a OT JUIMHBI HUTH.
HccrnenoBanne 3aBUCHMOCTH IepHOJa  KOJeOaHHN
NPY)KHHHOTO MasTHHKAa OT Macchl rpysa. [IpoBepka
HE3aBUCHMOCTH  THepuoja  KoiiebaHuii  rpy3a,
MOJIBELIICHHOTO K HUTH, OT MacChl Tpy3a U KECTKOCTH
NpYyXKHHBL.  VI3MepeHue  yCKOpeHHs CBOOOIHOTO

naacHus

9.8

9.9

®du3nueckue sBJICHUS B PUPOJIE: BOCIPUITHE 3BYKOB
KUBOTHBIMH, 3€MJICTPSICEHNE, CEMCMHYECKUE BOJIHBI,
I[yHaMH, X0

TexHu4yeckne yCTpOMCTBA: 3XOJIOT, HCIOJIb30BAHUE

YIBTPa3ByKa B OBITY U TEXHHUKE

10

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

10.1

10.2

10.3

10.4

DJIEKTPOMArHuTHOE MOJI€. DJICEKTPOMArHUTHHIE BOJIHBI.
CBoiicTBa 3JI€KTPOMarHUTHBIX BOJIH

[ITkana 3nEKTPOMArHUTHBIX BOJIH

DJeKTpoMarHuTHas npupona cera. CKOPOCTh CBETA.
BonnoBkle cBOMCTBA cBETa

[TpakTudeckue paboOThI:

N3ydeHne CBOWCTB HJIEKTPOMArHUTHBIX BOJIH C

MOMOIIIBI0 MOOMIIBHOTO Tene(oHa




11

@dusnueckue SABICHHUS B NpPUPOJE: OHOJIOTHMYECKOE
10.5 JNIEHCTBHE  BHJAMMOTO,  yIbTPaHOJETOBOTO  H
PEHTIE€HOBCKOI'O U3JIy4eHUI
106 TexHuueckue YCTPOMCTBA: HCIIOJIb30BaHUE
' AIIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlyueBast monens cBera. MIcTOUHHMKYM cBETa
11.2 [IpssMonuHEITHOE pacpocTpaHEeHNEe CBETa
s Otpaxxenue cBera. Ilnockoe 3epkano. 3akoH
' OTpa)KeHHsI CBETa
114 [Ipenomnienne cBeTa. 3aKOH TMPEIOMIICHHUS CBETa.
' [TomHOE BHYTpEHHEE OTpakeHUE CBETa
11.5 JInnza. Xop nyyen B JIMH3E
116 OnTrueckas cucrema (poroanmapara, MUKPOCKONA U
' TeJecKorna
117 ['ma3 kak omnTHueckas cucTeMa. biaM3opykocTh U
' JATbHO30PKOCTh
Paznoxenue Oemoro cBera B crHekTp. ONbITHI
11.8 Herotona.  CrnoxxeHue  CHEKTpajdbHBIX  IIBETOB.
Hucnepcus ceera
[TpakTudeckue paboThI:
HccnenoBanne 3aBUCUMOCTH  yIJIa  OTPaKEHUS
CBETOBOTO JIy4ya OT yIJia MajeHusl.
W3yuenne XapakTepUCTUK M300paXeHUs TpeaMeTa
B IUIOCKOM 3epKalie.
HccnenoBanue 3aBHCHMOCTH yIila TIPEIOMIICHUS
11.9 CBETOBOTO Jy4ya OT yrja MaJeHUs Ha TPAHUIE «BO3AYyX —

CTEKJION.

ITonyyenune U300pakeHH i c IIOMOIIBIO
coOMparoIel TUH3HI.

Omnpenenenne ¢dokycHOro paccTosIHUSA u
ONTUYECKOI CUITBI COOMpAOIIEeH JTMH3BI.

OnBITH IO PA3JI0KEHHUIO OEJIOTO CBETa B CHIEKTP.




OnBITHI 110 BOCHPUSATHUIO LIBETA MPEIMETOB MPU HUX

HaOJII0/ICHUU Yepe3 [IBETOBBIE (PHIIBTPHI

dusnyeckue SIBICHUS B pupoac: 3aTMCHHUA Comnxna u

11.10 JlyHbI, IBeTa TEN, ONTHYECKUE SBIICHUS B aTMochepe
(uBeT HeOa, pedpakmus, paayra, MUPax)
1111 TexHuueckue  yCTpoiicTBa:  OUYKH,  IEPUCKOIL,
' ¢doToanmapar, ONTUIECKUE CBETOBOIBI
KBAHTOBBGIE ABJIEHUA
121 Oneitel Pesepdopaa v ruranerapHas MojAeNb aToMa.
' Mogaens atoma bopa
s Ucnyckanne u morjomeHue cBera aromMmoMm. KBaHTEHI.
' JluneituaTeie CieKTPBI
12.3 PanuoakTtuBHOCTE. Anb(a, 6eTa- 1 raMMa-u3IydeHus
194 Crtpoenue aromHOro snapa. HykinoHHas wmojenb
' aTOMHOTO siapa. M3oTonsl
125 PanuoaktuBHbie ipeBpaienus. [lepuon nomypacnana
' ATOMHBIX SITIEP
126 S nepHble peakyu. 3aKOHbI COXPAHEHUS 3apsI0BOTO U
' MacCOBOTO YHCEI
197 DHeprusi CBsI3M aTOMHBIX sjep. CBsA3b Macchl U
12 ' SHEPTUH
128 Peakiuu cunTe3a u geneHus sgep. McrouHuku
' sHeprun CoJIHLIA U 3BE3]T
12.9 SlnepHas osHepretuka. JlelicTBHE PpaIMOAKTHUBHBIX
' M3JIY9CHHUI Ha )KUBBIC OPTaHU3MBI
[TpakTueckue paboThI:
HaGmroieHne CIUIONIHBIX W JTUHEHYaThIX CIEKTPOB
12.10 W3ITy9CHHS.
UccnenoBanue TpeKOB: U3MEPEHUE YHEPTUU YACTHIIBI
10 TOPMO3HOMY ITyTH (110 hoTOrpadusim).
W3mepenne paarnoakTUBHOTO (hOoHA
dusnueckue SBICHUS B NPUPOJAE: E€CTECTBEHHBIN
12.11 PagOaKTUBHBIN don, KOCMHUYECKHE JTy4H,

PagOAKTUBHOE H3JIy4eHUE IPUPOIHBIX MUHEPAJIOB,




12.12

JICUCTBUE PAaJUOAKTUBHBIX W3JIyUCHHM Ha OpPraHU3M

YECJIOBCKA

Texnuueckue yCTpOIiCTBA: CHEKTPOCKOII,

WHJUBHyaJIbHBINA JO3UMETD, Kamepa Bunbcona




IMPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBePsIeMOro
TpeOOBaHNS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
0a30BOr0 yPOBHSI OCBOEHHMSI OCHOBHOI 00pa30BaTe/bHOM
NporpaMMbl OCHOBHOI0 00111ero o0pa3zoBanust Ha ocHoBe PI'OC

[lonumanue ponu (QU3MKM B  HAYYHOW KapTUHE  MHUPAa;
c(OPMUPOBAHHOCTh 0a30BBIX TPEICTABICHUNA O 3aKOHOMEPHOM
CBSA3U U NI0O3HABAEMOCTH SIBJICHUM MPUPOJIBI, O POJIU HKCIIEPUMEHTA B
¢usuke, o cucreMooOpasymomeil pomu (GUMKA B Pa3BUTHU
€CTECTBEHHbIX HAyK, TEXHHUKH U TEXHOJOTHil, 00 53BOJIOIUHU
(u3HUYECKUX 3HAHWKA U UX POJIH B LEJIOCTHOW €CTECTBCHHOHAYYHOM
KapTUHE MHpa, O BKIAJE POCCUUCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHNE TPOIIECCOB OKPYKAFOIIIETO

MHUpa, pa3BUTHC TCXHUKHU U TEXHOJOr Ui

3HaHUS O BUAAX MaTepuM (BEIIECTBO U IOJIE), O JBWKEHMH Kak
crocobe CyIIecTBOBaHMS MaTepuH, OO0 AaTOMHO-MOJIEKYJISIPHOMN
TEOPUM CTPOEHHs BEIECTBa, O (U3NYECKOH CYLUIHOCTH SIBJICHUM
IIpHUPOALI (MexaHI/ILIeCKI/IX, TCIUIOBBIX, OJICKTPOMArHUTHBIX H
KBAaHTOBBIX); yMEHHE pa3nyaTh SBJICHUS IO OIMCAHUIO UX
XapPaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, ACMOHCTPHUPYIOIIUX
JaHHOE (U3UUECKOE SIBJICHHE; YMEHHME paclio3HaBaThb NPOSBICHHE
HU3YUYCHHBIX (1)H31/I‘~IGCKI/IX SIBJICHUH B OKpYyXXaromeM MHUPE, BbIACIIAA

WX CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)

Brnanenue ocHoBaMM MOHSATUWHOTO ammapara U CUMBOJIUYECKOTO
sI3pIKa (PM3UKU U UCIOJIB30BAHKUE UX NI PElIeHHs YU4eOHBIX 3a7ad;
YMEHHE XapaKTepU30BaTh CBOWCTBA Tes, (pU3WUYECKHE SIBICHUS W

MPpOLECChI, UCITIOJIB3YH (I)yHI[aMeHTaJ'ILHLIC 1 OMIIUPHUICCKUC 3aKOHBI

YMeHHue OIMCHIBATh HU3YYCHHBIC CBOMCTBA T€l U (I)I/I3I/I‘-ICCKI/Ie

ABJICHUA, UCITIOJIB3Ys (1)I/ISI/I‘ICCKI/IG BCJIMYNHBI

Bnamenme ocHOBaMH METOJOB HAYYHOTO TIO3HAHUS C YYETOM
coOuroIeHHst paBui1 0€30MacHOro TpyAa: HabIoAeHNEe PU3NUECKUX

SIBJICHUU:




YMEHHUE CaMOCTOSTEIBHO COOUPATh HKCIIEPUMEHTAIBHYIO YCTaHOBKY
13 JaHHOTO Habopa 00OpyAOBaHUS 110 HHCTPYKIIMHU, ONUCHIBATH X0/
OTIBITA U 3aIUCHIBATH €0 PE3yJIbTATHI, (POPMYIHPOBATH BHIBOKI;
IIPOBEICHUE TPSAMBIX M KOCBEHHBIX M3MEpeHHH (u3nueckux
BEJIMYUH: YMEHHUE IUIAHUPOBATH H3MEPEHUS, CaMOCTOSATEIbLHO
coOupaTh AKCIEPUMEHTAIBHYIO YCTAaHOBKY II0 MHCTPYKIIMH,
BBIYUCIIATh 3HAYECHHUE BEJIMYMHBI M AHAJIU3UPOBATH I10JyYEHHBIE
pe3ysbTaTel ¢  Y4E€TOM 3aJaHHOM IOTPEINHOCTU  Pe3yJIbTaTOB
U3MEPECHU;

IIPOBEJICHUE HECJIOXKHBIX OKCIIEPUMEHTAJIBHBIX MCCIEA0BaHUM;
CaMOCTOSITEJIbHO COOMpaTh SKCHEPUMEHTAIbHYIO YCTAHOBKY M
IIPOBOAUTH  HCCIENOBAaHUE 10  MHCTPYKLUH, IPEACTABIATH
MOJTyYCHHBIE 3aBHCUMOCTH (DPM3NYECKUX BEIIMYHMH B BUJE TAOIUI] U
rpaduKOB, YUUTBIBaTh IOTPEIIHOCTH, [JeJIaTh BBIBOJABI IO

pe3yJibTaTaM HCCIIeA0BAHUS

[lonnmanue  XxapakTepHbBIX CBOWCTB  (U3MYECKUX  MoOAeNel
(MaTepuanbHas TOuka, aOCOIIOTHO TBEPIOE TEJIO0, MOJEIIU CTPOCHHUS
ra3oB, JKUJIKOCTEM M TBEPABIX TeJ, MJIAHETapHas MOJENIb aToMa,
HYKJIOHHAasi MOJIeIb aTOMHOI'O ]pa) U YMEHUE MPUMEHATh UX JUIA

00BsICHEHUS] PU3NYECKUX MTPOLIECCOB

YMeHue oObsACHATh (PU3UUYECKHE MPOLECChl U CBOMCTBA TEJ, B TOM
YUCJIE U B KOHTEKCTE CHUTYyallMil IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABISATH IPUYUHHO-CIIEICTBEHHBIE CBSA3H
U CTpPOMTH OOBSCHEHHE C ONOpOW Ha MH3Y4YEHHBIE CBOICTBa
¢u3nueckux SBJICHUM, (U3MUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJIEIN

YMenne pemath pacu€THble 3amauu (Ha 6aze 2 — 3 ypaBHEHHUN),
WCTIONB3YSl 3aKOHBI U (POPMYJIBI, CBS3BIBAIOIIME (PUIUUECKUE
BCJIMYMHBI, B YAaCTHOCTH, 3allMCbIBATH KPATKOC€ YCIIOBHEC 3alayH,
BBISIBJISITH HENOCTAIONINE JaHHBIC, BRIOUPATH 3aKOHBI U (POPMYIIBL,
HEOOXOUMBIE TSI €€ PEIIeHHUs, UCTIOJIB30BATh CIIPABOYHBIC JJaHHEIE,
MPOBOJIUTH PACUYETHl U OLIEHUBATH PEATMCTHUYHOCTH MOJIYYEHHOTO
3Ha4YCHHS (PU3NIECKON BEIMYNHBI; YMEHUE ONIPEACIIATh Pa3MEPHOCTh

(bu3n4ecKoil BETMUNHBI, TOJYYEHHON NP PEIICHUH 3a/1a4n




YMeHHne XapakTepu3oBaThb MPUHLHUIBI JEHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIIE OBITOBBIX MPUOOPOB, U MPOMBIILICHHBIX
TEXHOJIOTMYECKHUX MPOIIECCOB MO UX OMKUCAHUIO, UCIIONB3YS 3HAHUS O
CBOMCTBaxX (DM3MUYECKUX SIBICHUW U HEOOXOAMMBbIE (PU3NYECKUE

3aKOHOMEPHOCTH

10

YMeHHe HCIOoNb30BaTh 3HAHUS O (U3WYECKUX SBICHHUSX B
MOBCETHEBHOM O KM3HU sl oOecrieueHHss OE30MacHOCTH MpHU
oOpamieHUn ¢  OBITOBBIMH  NpPUOOpaMH U TEXHUYECKHUMHU
YCTPOWCTBAMHU, COXpPAHEHHsS 370pOBbsI M COOJIONEHHS HOPM
9KOJIOTMYECKOr0 TOBEIEHHS B OKpPYKAIOWIEH cpene; NMOHHMaHHE
HEOOXOJMMOCTH NPUMEHEHHS TOCTIDKCHHH (PU3MKM M TEXHOJOTUH

IJId palqMOHAJIBHOTO IMPUPOAO0IIOJIBb30BaAHUSA

11

OneIT TIOHMCKa, TIPEOOpPa3OBaHUS W TIPEACTABICHUS WHGOPMAITUU
(U3MYECKOTO COIepX)aHUS C HCIOJIb30BaHHEM HWH(GOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; YMEHUE OLIEHUBATh JIOCTOBEPHOCTh
MOJIy4eHHON HWH(GOpMAllMM HAa OCHOBE HMEIOIIUXCS 3HAHUA U
JONOJIHUTEIBHBIX ~ MCTOYHUKOB; yMEHHE HCHOJIb30BATh  IPHU
BBITIOTHEHUH Y4YE€OHBIX 3aJaHUl HAYYHO-TIOMYJSIPHYIO JINTEPATypy
(hU3UYIECKOTO COMEPIKAHMS, CIIPABOYHBIC MAaTEPHAIIBI, PECYPCHI CETH
Wurtepner; BiameHue 0a30BBIMM HaBBIKAMU MPeoOpa3oBaHUs
vHpOpMalUd W3 OJHOW 3HAKOBOM CHCTEMBI B JAPYTYI0; YMEHHE
CO3/1aBaTh COOCTBEHHBIC NMHUCHMEHHBIE M YCTHBIE COOOIEHHUS Ha

OCHOBC I/IH(bOpMaIII/II/I U3 HECKOJBKHUX UCTOYHHUKOB




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D
O ®U3UKE

Kon IIpoBepsieMblii 3JIeMeHT coAepKAHUA
1 MEXAHUWYECKUE SBJIEHUA
11 Mexanuueckoe JBWKeHue. MarepuanpHas Touka. (Cucrema orcyéra.
' OTHOCUTENBHOCTD ABHKEHUS
PaBHOMepHOE 1 HepaBHOMEepHOE aBHkeHHe. CpeaHsis ckopocTb. Dopmyna ass
1.2 BBIYKCJICHUS CpeHel ckopocTu: V = Sft
PaBHOMepHOE MpsMONUHEITHOE IBH)KEHUE. 3aBUCUMOCTh KOOPIUHATHI Tea OT
BPEMEHH B CIIy4ae paBHOMEPHOTO IPSIMOJIMHEMHOIO JIBUKECHHUSL:
13 (1) =x,+vt
I'padukn 3aBUCHMOCTH OT BpPEMEHHU Ui MPOEKIMH CKOPOCTH, MPOEKLUU
IepeMelIeHus, IyTH, KOOPAMHATBI IIPU PABHOMEPHOM IPSMOJIMHEHHOM
JIBYKEHUH
3aBUCUMOCTh KOOPJMHATBHI Tella OT BPEMEHH B CIy4yae PaBHOYCKOPEHHOIO
HpﬂMOJII/IHCfIHOFO JABMOKCHUA:
2
S)= Vo, * 1+
2
@opMynbl A MPOEKLUMU TMEPEMELICHUs, NMPOEKLUUU CKOPOCTH M IMPOCKIUH
YCKOPEHMS MTPU PABHOYCKOPEHHOM MPSMOJIMHEWHOM JIBUKECHHU:
2
14 .sx(a‘)=vﬁx-r+ax-%~
U.r('f) =Upy T4, L,
a, (1) =canst,
szz - le: =la.s,
I'paduku 3aBUCUMOCTH OT BpPEMEHM JUIS MPOEKLUUH YCKOPEHHs, MPOEKLUUU
CKOPOCTH, IIPOEKLIHM IIEPEMEIIEHNUA, KOOPIWHATHI IIPH PaBHOYCKOPEHHOM
MPSIMOJINHEIHOM JIBUKEHUU
CBobonnoe nanenue. @opmysbl, ONMHUCHIBAaIONIIME CBOOOIHOE MACHHUE Tea 0
15 BEPTUKAIM (IBM)KCHHE TeJla BHU3 WM BBEPX OTHOCHUTEIHHO TMOBEPXHOCTH
3emin). ['paduku 3aBHCUMOCTH OT BpPEMEHH JS MPOCKIUH YCKOPEHUS,




ONpOCKIHUU CKOPOCTU W KOOPAWHATHI IIpPHU CBOGOI[HOM nmaacHuu TCjiaa II0

BEPTHUKAIH
CKopocTh paBHOMEPHOTO [BIKEHHUS Tela MO OKpyxkHocTu. Hampapnenue
CKOpPOCTH.

@®opmyna A BBIUUCICHHUS] CKOPOCTU Yepe3 pajuyc OKPY>KHOCTH U MEPHOJ

oOpareHus:
2nR
L=
T

LenTpocTpeMuTenbHOe YycKopeHue. HampaBieHue IEHTPOCTPEMUTEIBHOTO

1.6 yckopenus. @opmyiia Ui BBIYACIECHUS YCKOPEHUS:
2
a. - L
"R
dopmyna, cBA3bIBAIOIIAS IEPUOJL U YACTOTY OOpalleHUs:
V= 1
T
Macca. IInotHocTs Bemmecta. @opmyna A BBIYUCICHUS IIIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas pusndeckas BenuurHa. CioxxeHue cui
1.9 SIBnenue nnepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akoH HeroTona:
F=m-d
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOPA CHIIbI, IEHCTBYIOIIEH
Ha TeJIo
B3anmopeiicteue ten. Tperuii 3akoH HeroTona:
1.11 F. 21 7 _Fl—>2
112 Tpenue nokos u TpeHue ckoibxkeHus. Gopmyina Uit BBIYUCICHUS MOLYJISI CUIIBI

TPEHUSA CKOJIBXKCHUSA:




Hedbopmanus Tema. Ympyrue u Heynpyrue aedopmanuu. 3aKOH YIPYTrou
nedopmaruu (3axoH ['yka):

113 F=k-Al
BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TSTOTEHUS:
FoG. My -i}}:
R:
Cuna 1sprecTd. Y CKOpeHHe CBOOOIHOTO MaeHHUS.
114 ®dopmyna A BBIYMCICHUS CUIIBI TSDKECTU BOJIM3M MOBepxHOCTH 3emun: F =
mg.
JBwxenue mnanet Bokpyr Comnnna. [lepas kocMuueckasi CKOpOCTb.
HesecomocTs u neperpy3ku
Nwmmynbe Tena — BekTopHas pu3nyecKasi BEIMYUHA.
1.15 p=mi
Nmnynbe cucremsl Ten. M3Menenne umiysnbsca. IMIynbe Cuiibl
3aKOH COXpaHEHUsI UMITyJIbCa JIs1 3aMKHYTOM CUCTEMBI TEN:
1.16 p=mmU, +in,U, =const
PeakTnBHOE IBMKEHIE
Mexanunueckas padota. @opmysia JJisi BHIYUCICHHS paOOThI CHJIBI:
A=Fsooso
Mexannueckass MOIITHOCTE:
1.17
v=4
I
Kunernueckas u noreHuanbtas sHeprus. Dopmyia a1 BIYUCICHUS
118 KMHETUYECKOUN dHEPIuu:




TeopeMa o0 kuHeTHueckou sHeprun. Popmyra s BHIYUCICHUS
IIOTCHLIMAJIbHON YHEPTUH TeJa, OJAHATOTO

HaJ 3eMIIEH:

E,= mgh

Mexanuyeckas dSHEeprus:

E=E;+E p
1.19 o
3aKOH COXpaHEHUs1 MEXaHUYEeCKOM 3Heprun. @opmyiia sl 3aKOHA
COXpaHEHHUs MEXaHWYECKOW PHEPTUU B OTCYTCTBHUE CHII TpeHust: E = const.
[IpeBpaiiieHue MEXaHMYECKOW SHEPTUHU MPU HATUYUU CUIIbI TPEHUS.
[IpocThie MexaHU3MBbI. «30JI0TOE TPABUIIO» MEXAHUKHU.
Peruar. Moment cuisr: M - Fl.
VYcnoBue paBHOBECHS pbluara:
M +M,+..=0
1.20
[TonBwxHbIM 1 HenoABWXKHBINH 0;10ku. KIT/I mpocThIX MexaHU3MOB,
n= A‘E[ME:&HE.H
A‘S&TIHHH
JlaBiienune TBEpIOTO TENA.
@®opMyna 17151 BBIYMCIICHUS 1aBJICHHS TBEPIOIO Tena:
p- F
Eh
191 HaBnenue raza. ATMocdepHoe TaBieHuE.
I'mapocTaTuyeckoe 1aBlieHUE BHYTPH KUIKOCTH.
®dopmyra 7151 BEIYUCICHHS TaBJICHUS] BHYTPH KUIKOCTH:
DP=pgh+p,
1.22 3akoHn [lackans. ['mapaBnrueckuii mpecc
3akon Apxumena. dDopmyna Isi ONPEAENCHUS BBITATKUBAIONIEH CHIIBI,
123 JEUCTBYIOIIEH Ha TEJO, NOTPYKEHHOE B KUAKOCThH WM ra3:

F_&m. =pgv




Ycaopue miapaHus Teja. [lnapanue CYZA0B 1 BO3QYXOILTaBAHUC

1.24

Mexannueckue KoyneOaHus. AMIUIMTYJa, MEPUOJ W YacTOTa KOJeOAHWH.

dopmyra, CBSI3bIBAIONIAS YACTOTY U MEPUO KOJICOAHUIA:

1.25

1.26

1.27

1.28

MareMatnueckuii U INpYKUHHBIA MasTHUKM. [IpeBpamienue sHepruu Inpu

Ko0J1e0aTeIbHOM JIBMKEHUHU
3aryxaromue kojaebanus. BeiHyKaeHHbie kosebanus. Pezonanc

Mexanndeckre BOJIHEI. HpOI[OJ'IBHBIe M IIOIICPEYHBIC BOJIHEI. Z[J'II/IHa BOJIHBI 1

CKOPOCTb PaCIpPOCTPAHCHUS BOJIHBI:

L=v-T

3By1(. FpOMKOCTb " BBICOTA 3BYKa. OTpa)KeHI/IC SBYKOBOﬁ BOJIHBI HAa I'paHUIIC

nByX cpen. MHdpa3Byk u ynpTpa3Byk

1.29

IIpakmuyeckue pabomul

N3Mepenne cpeaHel IIIOTHOCTH BEIIECTBA; ApXHUMEAOBOM CHUIIBI; KECTKOCTH
NPYXUHBL, KO3(Q(UIIMEHTa TPEHUSI CKOJIBXKEHHS; paOOThI CUJIbI TPEHUS, CUJIbI
YOPYTOCTH; CPEIHEH CKOPOCTH ABMKEHHUs OpycKa MO HAKJIOHHOW IJIOCKOCTH;
YCKOpeHusi Opycka MpH IBM)KEHUU 1O HAKJIOHHOM IJIOCKOCTH; YacTOThI M
nepuoja KojebaHW MaTeMaTHMYeCcKOro MasTHUKA; 4YacTOThl M Iepuoja
Kosie0aHUH MPYKMHHOTO MasiTHUKA; MOMEHTA CUJIbI, IEHCTBYIOIEr0 Ha phbIyar;
paboThl CHIIBI YIPYTOCTH MpPH MOABEME I'py3a C MOMOIIBI0 HEMOJBUKHOIO
6110Ka; pabOTHI CUJIBI YIPYTOCTH MPHU MOABEME Ipy3a ¢ MOMOILBIO OBHKHOTO
0J10Ka.

HccnenoBanue 3aBUCUMOCTH apXMMEAOBOM CHIIBI OT 00BbEMa MOrpyKEHHOH
YacTH TeJla U OT INIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHJIBI
OT MAacChl TeJIa; CUJIbI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO JTABJICHUS U
OT poJia MOBEPXHOCTH; CUJIbI YIPYTOCTH, BO3HUKAIOLIEH B IPYKUHE, OT CTENIEHU
nedopmanuu Npy>KUHbI; YCKOPEHUs: Opycka OT yria HakJIOHa HalpaBJIsioIeH;
nepuoja (4acToThbl) KoJieOaHU HUTSHOTO MasiTHUKA OT JJIMHBI HUTH; TIEpUOJIa
KoJie0aHUH MPYKUHHOTO MasiTHUKAa OT MacChl rpy3a U jKECTKOCTU MPY>KUHBI;
HCClIeIOBaHNEe HE3aBUCUMOCTU TepHoJia KOoJeOaHUN HUTSHOTO MasTHHKA OT

MacCChI I'py3a. HpOBCpKa YCJI0BUS PABHOBCCHUS pblUara

1.30

Dusuueckue s6l1EHUA 8 npupode.‘ NpuMEpbl ABUXXCHUA C PA3JIMYHBIMU

CKOpPOCTSIMM B JKMBOH 1 HEKMBOU MPUPOAE, ACHUCTBUE CUIIbI TPEHUS B IPUPO/IE




YU TEXHUKE, MPUIUBbI U OTIUBBI, ABMWXKEHUE IIaHeT CONHEYHOW CHUCTEMBI,
PEaKTUBHOE JIBUKEHUE KUBBIX OPraHU3MOB, PhIUary B TEJIE YEJIOBEKA, BIUSIHUE
aTMoc(epHOro NaBJIeHHUS Ha JKUBOW OpPraHW3M, IUIABaHHUE PBIO, BOCIPUSTHE
3BYKOB >KMBOTHBIMU, 3€MJICTPSICEHUE, CEHCMUYECKHE BOJIHBI, IIyHAMH, X0

Texnuueckue ycmpoticmea: CIUAOMETP, JATYUKHU TOJIOKEHHUS, PACCTOSIHUSA U
YCKOPEHHS, IUHAMOMETp, MOJIIUIHUKHA, PAKEThl, pbluar, MOJABUXHBIA U

HCHOI[BPI)KHBIIZ 6J'IOKI/I, HaKJIOHHAas IINIOCKOCTb, IPOCTBIE MEXAaHNU3MbI B 6HTy,

L3l cooOmrarnmecs cocypl, yCTPOMCTBO BOJOMPOBOAA, IHIPABINYECKUN Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPILIHEBOM HACOC, apeoMeTp, 3XOJOT,
HCII0JIb30BAaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEIUIOBBIE ABJIEHU A
OCHOBHbBIE TOJIOXKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOpUH  CTPOEHUs

2.1 BelecTBa. Mozenu TBEPAOTo, KUAKOTO ¥ Ta3000pa3HOTO COCTOSTHUM BElIeCTBA.
Kpucranmnueckue u amopHbIe TETIa

55 JIBrxkenune uyactul BemecTBa. CBs3b CKOPOCTH JBWKEHHUS YacCTUIl C

' Temreparypoil. bpoyHoBckoe nBmxenue, quddy3us

2.3 CMaunBaHue U KalWUISIPHbIE SIBICHUS

2.4 TemnoBoe pacmmpeHue u cxaTue

2.5 TemoBoe paBHOBeCHE

26 Buytpennsas sueprusa. PaGorta u Temnonepenaya Kak crocoObl M3MEHEHUs

' BHYTPEHHEHN SHEPTUH

2.7 Bunsl Temonepenaun: TEIIONPOBOIHOCTb, KOHBEKLIMS, U3Iy4YEHUE
HarpeBanne wu oxmaxknenue ten. KommuecTBo  TeIIOTHL. Y aenbHas
TEMJI0EMKOCTD:

2.8

O=an(t,—1)
3aKOH COXpaHEHMsI PHEPrUU B TEIUIOBBIX Ipolieccax. YpaBHEHUE TEIJIOBOIO
OanaHca:
2.9
Q+0, +..=0
Ucnapenne n konaeHcauus. M3MeHeHHe BHYTpEHHEH SHEPrUU B IMPOLECCE
210 uUCHapeHus M KoHAeHcauuu. KumeHuwe KuakocTu. VYaenbHas TemioTa

napoo6OpasoBanus: L = Q/m




2.11

Bnaxnocts BO31yxa

2.12

[InaBnenue wu kpucraumsauusd. l3MeHeHuMe BHYTPEHHEH DJHEPIUM IIpU

IUIaBJICHUU U KpUCTaJIJIM3allvu. yI[eJ'IBHaﬂ TCIJIOTA I1JIaBJICHUA:

2.13

BHyTpeHHs1 SHeprus CropaHus TOIUIMBA. YJAENbHAas TEIUIOTa CrOPAHMs

toruBa: g = Q/m

2.14

[Ipunnuns! padots! TemnoBbix aurateneit. KI1/1 rermosoro asurarens

2.15

2.16

2.17

IIpakmuyeckue pabomul

N3mepenue yaenbHON TEMI0EMKOCTH METAUTMUECKOTIO UIMH]PA; KOJIMYECTBA
TEIUIOTHI, MOJYYEHHOTO BOJOHM KOMHATHOM TeMIepaTypbl (UKCUPOBAHHOMN
Macchl, B KOTOpPYIO OIIyII€H HarpeTblii LWIMHJIpP; KOJUYECTBA TEIUIOTHI,
OTJAHHOT'O HArpeThIM LWIMHIAPOM, IIOCIE OIYCKaHUs €ro B BOJY KOMHATHON
TEMIEPATypbl; OTHOCUTEIBHOM BIIAXKHOCTU BO3AYXa; YAEIbHOW TEIJIOTHI
IU1aBJIeHNus JbAa. MccinenoBaHue M3MEHEHMsI TEMIIEpaTypbl BOJABI  IIpU
Pa3IUYHBIX YCIIOBUSX; SIBJICHMS TEIJIOOOMEHA MPU CMEIINBAHUU XOJOJHOU U

l"OpH‘ICfI BOJBI; IpoHecCa UCIIapCHUA

Qusuueckue a6neHus 6 npupode. TOBEPXHOCTHOE HATSKEHHUE M KallMIIJISIpHbIE
SIBJIIGHUSL B IPUPOJIE, KPUCTAJUIbI B NpUpoe, n3nydenue CoiHIa, 3aMep3aHue

BO/I0EMOB, MOpCKHE OpHU3bl; 00pa3oBaHuE pOChl, TYMaHa, HHEsl, CHera

Texnuueckue  ycmpoucmea:  KalWUISPbl, TNPUMEPbl  HUCHOJIb30BAHUSA
KPUCTAJJIOB, )KUJIKOCTHBI TEPMOMETD, TaTYMK TEMIIEPATYPbI, TEPMOC, CUCTEMA
OTOIUICHUsI JIOMOB, TUTPOMETPBI, ICUXPOMETp, MapoBasi TypOHHA, BUTATENb

BHYTPEHHETO CrOpPaHUs

OJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1

Onektpusanus Ten. /[Ba BU1a 2IeKTPUYECKUX 3apsia0B

3.2
3.3

3.4

B3aumoneiicTBue 3apspkeHHBIX Tedl. 3akoH Kynona
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

aﬂeKTpI/I‘-ICCKOC IT0JIC. HaHpﬂ)KéHHOCTL QJICKTPHUYCCKOTO IIOJIA. HpI/IHI_II/IH

CYINEPHO3UINH IEKTPUYECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)

3.5

Hocurenu »snexktpuueckux 3apsiioB. JleHCTBHE HIEKTPUUECKOTO TMOJsA Ha

JJIEKTpUYECKUe 3apAabl. [IpOBOOHUKY U TUIIEKTPUKH




ITocTosIHHBIN 351eKTpUUECKUi TOK. JeficTBuUS anekTpruueckoro Toka. Cumia Toka.

Hanpsixenue.
3.6 I=q/t,U=A/
DIEKTPUYECKOE COTIPOTUBIICHUE. Y ICIIbHOE DJIEKTPHIECKOE COITPOTHUBIICHHE:
3.7 R =pl/S
38 3akon Oma s yuactka snekrpuyeckoi menu: | = U/R
[TocnenoBarenbHOE COCTMHEHHUE MPOBOIHUKOB:
I,=1,: U=U,+U,: R=R +R,
39 [TapannensHOE COeTMHEHHUE TPOBOJHUKOB PABHOTO COMPOTHUBIICHUS:
U=U:I=1+1; Rzi.
2 2 P
CwmerianHbIe COeTMHEHUS TTPOBOTHUKOB
Pabota u momHOCTh 25ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — Jlenua:
3.11 O=I"-R-t
312 OneiT DOpcrena. MarHutHOe Moji€ OPSIMOTrO MPOBOJHUKA C TOKOM. JIMHUM
MarHUTHON MHIYKIIUH
313 MarauTHOe T1I0JI€ TOCTOSHHOTO MAar"HuTa. B3anMoIeHCTBHE ITOCTOSHHBIX
MarHuToB
3.14 JlelicTBrEe MarHUTHOT'O NOJISl HA POBOJHUK C TOKOM
3.15 Omneitel @apanes. SABnenue anekTpoMaraiuTHoN HHAYKIUH. [IpaBuno Jlenna
Ilpakmuueckue pabomol
N3mepenne  3IEKTPUYECKOTO  CONPOTUBIICHUSI  PE3UCTOPA;  MOIIHOCTH
3.16 ANEKTPUUYECKOTO TOKA; PAOOTHI JIIEKTPUICCKOTO TOKA.

I/ICCHCHOBaHI/Ie 3aBUCUMOCTHU CHJIbBI TOK4, BO3HHUKAIOLICTO B IPOBOIHHKE

(pe3ucTopsl, IaMIouKa), OT HAMPsHKEHUS Ha KOHIaX MPOBOTHUKA; 3aBUCMOCTH




COIIPOTHUBIIEHUS OT JJIMHBI IPOBOIHUKA, IUIOIIAIU €TO TOIEPEYHOI0 CEYEHUS U
YIEJIBHOTO CONPOTUBIICHUS.

[IpoBepka npaBuiia [yis 3JEKTPUUECKOTO HANPSYKEHUS IIPU MIOCIIEI0BATEILHOM
COEJMHEHUH IPOBOAHUKOB; MpaBUIa Ui CHJIBl 3JIEKTPHUUECKOro TOKa IpH

NapajuieIbHOM COE€AMHEHUU TPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue A6leHUs 8 npupode: SIEKTPUUYECKHE SABICHHS B armocdepe,

3.17 ANEKTPUYECTBO )KUBBIX OPTaHU3MOB, MArHUTHOE 10JIe 3eMJTU, Ipeiid MmoocoB,
POJIb MAaTHUTHOTO TOJIS ISl )KU3HH Ha 3eMJle, MOJISIPHOE CUSHUE
Texuuueckue ycmpoticmea. SIEKTPOCKOI, aMIEpPMETp, BOJBTMETP, PEOCTart,
CUETYMK  DJCKTPUUYECKONM OSHEPruu, SJICKTPOOCBETUTENbHBIE MPUOOPHI,

3.18 HarpeBaTelIbHbIC ANEKTPOTIPUOOPHI (mpumMepsI), AIEKTPUUYECKHUE
MPEeIOXPAaHUTENH, JJIEKTPOMArHUT, AJIEKTPOABHUraTeNIb TMOCTOSHHOTO TOKa,
TeHEepaTOp MOCTOSTHHOTO TOKA

3.19 DneKTpoMarHuTHBIE BOJHBI. [1Ikana 3eKTpOMarHUTHBIX BOJTH

3.20 JlyuyeBas moaensb cBeta. [IpsimonuHeiiHoe pacpocTpaHeHre CBeTa

3.21 3akoH oTpaxeHus ceera. [lnockoe 3epkano

3.22 IIpenomiienne cBeTa. 3aKOH MPEIOMIICHHSI CBETA

3.23 Hucnepcus ceera

324 JIunza. Xon nydeit B muH3e. PoKycHOE paccTosHUE TUH3BI. OnTHYecKas cuiia

' aum3el: D = 1/F

3.25 I'ma3 kak ontudeckas cucrema. Onruueckue mprudopbI
Ipaxmuueckue pabomul

N3mepenue onTuueckoi cuiibl cOOMparoliei JIMH3bI; (POKYCHOTO pacCTOSHUS
coOuparoliet TMH3HI (TI0 CBONCTBY paBEHCTBA pa3MepOB IIpeIMeTa U U300paKeHUS,
KOTJIa TIPEeIMET PACIOJIOKEH B JBOWHOM (OKyce), TMOoKa3aTells MPeIOMIICHUS

3.26 crekna.

UccnenoBanue CcBOWCTBA M300paKE€HUs, TOJYYEHHOTO C TTOMOIIBIO
coOuparoliel TUH3bI; U3MEHEHHUsT (POKYCHOTO PacCTOSIHUS ABYX CIOXKCHHBIX JIMH3;
3aBUCHMOCTH yTJIa MPEIOMJICHHS CBETOBOTO JIyda OT yIUia TaJeHUS Ha TPaHUIle
«BO3JIYX — CTEKIIO»

3.97 Qu3zuueckue seneruss 6 npupooe: 3atmenust Comnuna u JIlyHBI, 1[BeTa Te,
' OTITHYECKHUE SIBJICHUS B aTMOoc(depe (1iBeT Heba, pedpakius, pagyra, MUpax)
3.98 Texuuueckue ycmpoticmeéa. OYKH, TepHUCKoM, ¢oToanmnapar, ONTHYECKHE

CBETOBObI




KBAHTOBLGIE ABJIEHUA

PaguoaktuBHOCTE. ATNb(a-, OeTa-, raMMma-usnydeHus. Peakuuu anbda-u Oeta-

4.1
pacnaga

4 OmnbiTel Pesepdopna mo paccesnuro anbda-dactuu. [lnanerapnas mopenb

' aToma

4.3 CocraB atromHoro siipa. 30Toms!

4.4 IIepuon nonypacnana aTOMHBIX sAEp

4.5 SnepHble peakuuy. 3aKOHbI COXPaHEHUS 3apsJ0BOr0 U MacCOBOIO YHCEI
Qusuueckue s61eHUs 8 npupode. ECTECTBEHHBIM paJUOAKTUBHBIA (OH,

4.6 KOCMHYECKHE JIy4H, PaJMOAKTUBHOE HW3IYyYCHHE NPUPOAHBIX MHHEPAJIOB,
JieicTBUE paJIMOaKTUBHbBIX U3TyYE€HUI Ha OPraHU3M YeJloBeKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKOI, MHIUBUYaJIbHBIN J03UMETp, Kamepa

Bunbcona, siiepHas S3HEpreTuka




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» duszuka: 7-i kiacc: 0a30BbIM YPOBEHB: YUeOHUK; 3-¢ U3/IaHKE,
nepepaboranHoe [leppimkun .M., IBanoB A.W. AkiinonepHoe o0I11ecTBO
«3narensctBo «IIpocBemienue»

» Gusuka: 8-i1 kacc: 0a30BbIN YPOBEHb: YU€OHHUK; 3-€ U3/IaHUE,
nepepadoTtanHoe [leppikun .M., UBanoB A.M. AkunoHepHOoe 0011ECTBO
«3narensctBo «IIpocBemenue»

» ®uzuka: 9-i knacc: 6a30BbId ypOBEHB: YUECOHUK; 3-€ U3JaHHE,
nepepadotanHoe [leprimkun .M., I'yrauk E.M., iBanos A.U. u ap.

AKHI/IOHepHOG 06HICCTBO «I/ISIIaTGJ'II)CTBO ((HpOCBeHIGHI/Ie»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

®uzuka. 7,8,9 knacc. Metoaudeckoe nocooue k yueoOHuky A.B. [leppikuna/
Ouinonosnd H.B. IIpocsenienne

» dusuka.7,8, 9 knacc. Meroaudeckoe rmocooue 1210 aBropsl: UepHuKkoBa
Onsra AnekceeBHa, ['manenkosa Ceetiiana HaymoBHa, PykoBoauTenb
npoekToB LIOMO kopnopanmu «Poccuiickuit yueouuky», Kynpsisues Bacunuit
Brnagumuposud, Jloktop ¢pusuko-maTeMaTuueckux Hayk, coaBTop Y MK
"®duzuka", crapumii Benyumi pegaktop kopnopamuu "Poccutickuii yueOHHK"

* B.1.JIykamuk. Coopuuk 3aaa4 o ¢usuke. 7-9 xnacc. M.: [Ipocsenienue.



» . Coopnuk 3amau no usuke. 7-9 knacco - [lepermkun A.B.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

https://resh.edu.ru/

https://uchebnik-epos.permkrai.ru/

https://www.yaklass.ru/



