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INOACHUTEJIBHASA 3AIIMCKA

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

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBCHHO-HAYYHON TPAMOTHOCTH OOYYAIOIIMXCS M OPraHU3aldi0 HU3YYCHHS
Gbu3MKKM Ha NESITeNIbHOCTHOM OCHOBe. B mporpamMme mo (u3Mke y4YUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
MJIAHUPYEMBIM JIMYHOCTHBIM U METAINPEMETHBIM pe3yJibTaTaM 00y4eHUS, a TaKkKe
MEKIIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 0011IeTO 00pa30BaHMUsI.

[Iporpamma no usuke ycTaHaBIMBAET paclpeieiieHue yueOHOro MaTepuana
1o rojam oOydeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
M3YUYEHUsS] TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEIMETHOTO COJECPXKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yJarommXxcs.

[Iporpamma mo ¢usuke paszpaboTaHa ¢ IEIbI0 OKa3aHUS METOIUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHUU pabodeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®uzrka SABISIETCS CHUCTEMOOOPA3yIOIIMM JUIsl  €CTECTBEHHO-HAYUYHBIX
y4eOHBIX IPEIMETOB, MMOCKOJIbKY (PU3NYECKHE 3aKOHBI JIEkKAT B OCHOBE MPOLIECCOB
W SIBJICHUM, M3y4yaeMbIX XUMHUEH, Ouosioruend, acTpoHomMued u ¢GU3NIECKON
reorpadgueii, BHOCHUT BKJIAJ B €CTECTBEHHO-HAyYHYIO KapTHHY MHPa,
MpPEeNOoCTaBsieT HamOoJiee SCHbIE O0pa3lbl MPUMEHEHUS HAyYHOTO METOja
MO3HAHU, TO €CTh CIIOCO0A MOTYYEHUs JOCTOBEPHBIX 3HAHUI O MHUPE.

Opnna U3 THaBHBIX 337a4 (PU3MUecKoro oOpa3oBaHUs B CTPYKType OOIIEro
o0Opa3oBaHUs COCTOUT B (POPMUPOBAHUM €CTECTBEHHO-HAYYHOU TIPAMOTHOCTH H
WHTEpeca K HayKe y 00yJaronuxcs.

N3yyenne ¢usukum Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CIIEIYIOUIUMU KOMIETEHTHOCTAMHM, XapaKTePU3YIOIIMMU €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTH:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIIEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO UCCIICIOBAHNUS,

e HHTEPOPETUPOBATH  JIAaHHBIE U HUCIOJL30BaTh  HAy4YHbIC
JI0Ka3aTesIbCTBA JIJISl OJIyYEeHHS BBIBOJIOB.

[enu wu3yueHuss (PuU3NKK Ha YPOBHE OCHOBHOIO 0O0IIero oOpa3oBaHUS
onpenenensl B Konmenmuu mpenonaBanus ydeOHoro mnpenvera «®Dusmka» B
oOpazoBarenpHbIX opraHuzauusix Poccuiickoit denepauuu, peanu3yromux
OCHOBHbIE  00I11€00pa3oBaTeNIbHbIE MPOTPAMMBI, YTBEPKIEHHON pElIeHHEM



Komnerun Munucrepctsa npocseiienust Poccuiickoit deaeparuu (MpoTOKOI OT 3
nexadps 2019 r. Ne [1K-4BH).
Heau uzyyenust pu3suKu:

npuoOpeTeHne HMHTEepeca M CTpEeMJICHHs] OO0y4aroumxcsi K HaydyHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE NMPEACTABIECHUI O HAYYHOM METOJIE MO3HAHUS U (POpMHpPOBAHUE
UCCIIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
¢bopMUpOBaHHE HAyYHOTO MHUPOBO33PEHUSI KaK pe3yjbTaTa H3yYCHUS
OCHOB CTPOCHHMSI MaTepHH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMupOBaHKE TPEJICTABICHUNA O PO (UMKHU ISl Pa3BUTUSA APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE  MPEIACTaBICHUH O  BO3MOXKHBIX  chepax  Oyamyuier
npoeCCUOHATIBHON JIeSITEILHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJATOTOBKA K
JanbHeNeMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTkeHne 3TUX IIeJied MporpaMMbl MO (U3WKE HAa 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
WCITOJIh30BAaHUEM TTOJTYICHHBIX 3HAHUIA;

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

pa3BUTHE YMEHUN HAOMIOAATh MPUPOJIHBIC SBICHUS U BBITIOJHSITH OMBITHI,
nabopatopHble  pabOThl M HKCIEPUMEHTANIbHBIC HCCJICIOBaHUS C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHpOpMaIel GU3NIECKOro COACepKaHuUs,
BKJTFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JTOCTHKEHUSX (PU3UKH, aHATIU3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

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

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIIETO

oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJEN0), B 8
KJ1acce — 68 yacoB (2 vaca B Hejeno), B 9 kinacce — 102 ygaca (3 yaca B HeZeI0).

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



7a00paTOpHbIX PabOT M OMNBITOB C YYETOM HHIUMBUIYAIbHBIX OCOOCHHOCTEN
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.

®uszuka — Hayka O mnpupone. fABneHus npupoapl. PU3HYECKHUE SBICHU:
MEXaHWYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuyuHbL. 3Mepenune Qu3nueckux BenuuynH. DuU3NYECKUE
npubopsl. [lorpemHocTs u3mMepeHunit. MexxayHapoHasi CUCTEMa €IMHHII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4aloT MPUPO.Y.
EcTecTBEeHHO-HAYUYHBIM METOJl TMO3HAHUA: HAOJIIOJEHHE, MOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIIBM)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemoro siieHus. Onucanue GU3NUeCKUX SBJICHUN C 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. OmpeneneHne LEHbI I€IEHUS MIKaJIbl U3MEPUTEIBHOTO TpUOOpa.
2. M3mepeHue pacCTOSTHUN.
3. H3mepenue o0bEéMa KUAKOCTH U TBEPJOTO TEa.
4. OnpezneneHue pa3MepoB MaJbIX TeEl.
5. M3MepeHue temrieparypbl IIpA MOMOIIM KUJIKOCTHOIO TEPMOMETpa U
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBeneHue mccienoBaHus MO NMPOBEPKE THUIIOTE3BI: JAJIBHOCTH MOJIETA
[IapuKa, MyImeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OO0JIbIlle BHICOTA
ITyCKa.

Paznen 2. IlepBoHayajibHbIe CBeI€HUS 0 CTPOEHUM BelllecTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mepbl. ONbITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JBrxkenne yacTtul BemiecTBa. CBSi3b CKOPOCTH JBUKEHHUSI YACTHUI[ C
TeMriepatypoil. bpoyHoBckoe aBuxenue, nuddys3us. BzaumoneicTBue uacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, JKUIKOCTENH M TBEPIBIX
(KpUCTaITMYEeCKUX) Tell. B3auMOCBA3b MeXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbBIX COCTOSHUSIX U UX aTOMHO-MOJICKYJISAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

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 JEUCTBUS CUIT MOJICKYJISIPHOTO IPUTSKECHHUSL.
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
W3MEHEHUSI CKOPOCTH JBWKEHMSI Tell. Macca Kak Mepa HWHEPTHOCTH Telna.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
o0BbEMa BelleCTBa.
Cuiia Kak XapakTepucTHUKa B3auMozeicTBus Ten. Cuina ynpyrocTd M 3aKoH
['yka. 3MepeHue CHIlbl ¢ TOMOIIBIO AUHAMOMETpA. SIBJIECHHUE TIATOTEHUS W CHIIA
TskecTd. CHila TSDKECTH Ha Apyrux manerax. Bec tena. Hesecomocts. Crioxkenne
CUJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTByromas cuil. Cuiia TpeHUsl.
TpeHne CKOJIbKEHU U TPEHUE MOKOs. TpeHue B IPUPOJIE 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 10 B3aUMOJICHCTBUIO TEI.
6. Clio)keHue CHJI, HAPABJICHHBIX M0 OJTHOU MPSIMOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpenesieHHE CKOPOCTH PAaBHOMEPHOTO JABUXKEHUS (IlIapuKa B )KUIAKOCTH,
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. OnbIThl, IEMOHCTPUPYIONINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHHUS OT
BECa TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

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



JaBnenue. CriocoObl yMEHBIIIEHUSI U YBEJIUYECHUS J1aBlieHus. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUS raza oT o0bEma, Temmeparyphl. llepenaya naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U rasamu. 3akoH Ilackans. [lHeBMartuueckue
MaIuHbBI. 3aBUCUMOCTh JAaBJICHUS JKUJIKOCTH OT TiayOuHBI. [mapocraTudeckuit
napagokc. Coobmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

AtMocdhepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
BO3ymHONW o0osnouku 3emiu. OmnbiT Toppuuermu. M3mepenue armocdepHoro
JABJICHUS. 3aBUCHMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI Ha/I YPOBHEM MOPHI.
[TpuGops! 17151 U3MEpEeHUs aTMOC(PEPHOTO TABICHHUS.

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

Jemoncmpayuu.
3aBUCUMOCTB JAABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coobmiaromuecs cocyabl.

['mapaBauueckuu mpecc.

[IposiBnenue nelcTBrsl aTMOCPEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YaCTU
T€JIa ¥ TUIOTHOCTH KHUJKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEN CUIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcCJOBHE IUIaBaHUA TeJ: IJABAHUE WJIM MOTPYKEHUE TEN B 3aBUCHUMOCTH
OT COOTHOUIIEHUS INIOTHOCTEN Tea U )KUIAKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnepgoBaHue 3aBUCMMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOM B
KUJKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CHUJIbI, JCHCTBYIOIIEH Ha  TeJo,
IIOIPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI, AEUCTBYIOIIEH Ha TEIO
B JKUJIKOCTH, OT MAcCChl TeJa.

4. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIICH CHUJIBI,
JIEUCTBYIONIEH HA TEJIO B KHUAKOCTH, OT OOBEMA TMOTPYKEHHOW B
JKUJIKOCTh YAaCTH T€Ja U OT IUIOTHOCTH KUIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WM KOHCTPYMPOBAaHUE JIOAKU U
OIIpEIEIIEHUE €€ IPYy30HOABEMHOCTH.

Pa3znea 5. PaGoTra u MOIHOCTB. JHepPrus.

Mexanuueckasi pabota. MOIITHOCTS.

[IpocThie MexaHWU3MBI: pblUar, OJOK, HAKJIOHHAs IIOCKOCTh. IIpaBuio

paBHOBecusi pbluara. lIpuMeHeHue TmpaBWJIa paBHOBECHUs] phluara K OJIOKY.
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«3onoroe mnpaBuno» wmexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY M 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 onvimul.

1. Omnpenenenue pabOThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JIBHXKEHUH Teja

10 TOPU3OHTAIBHOU IMOBEPXHOCTH.
2. HccnenoBanue ycinoBuil paBHOBECHUS pblUyara.
3. H3amepenue KIIJl HakTOHHOI MIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAaHEHUS MEXAHUYECKOM YHEPTUH.
8 KVIACC

Pa3znea 6. TeruioBbie sABJICHHS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. ONBIThI, MOATBEPKIAOIINE
OCHOBHBI€ MOJIOKEHUS MOJICKYJISIPHO-KUHETUUECKOW TEOPUH.

Monenu TBEPAOro, JKHUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrannuueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOXKEHUM MOJIEKYISPHO--KHUHETUYECKON TEOPUHU.
CmauuBaHNE U KallWJUISIPHBIE SIBJICHU. T€IIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHHS
yactull. Buyrpennss osHeprus. CnocoObl H3MEHEHHS BHYTpPEHHEH OJHEpPruu:
Temionepeaaya 151 COBEPIIICHUE paboThI. Bunsr TEIUIONEepEeAaUM:
TEIIONPOBOJHOCTh, KOHBEKIIHS, U3IyYEHHE.

KonudecTBo TemoTsl. YenbHas TEIUIOEMKOCTh BeIIecTBa. TeruiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BELIECTB. YAEIbHAS TEIUIOTA IUJIABJICHUSA.
[TapooOpazoBanue u koHjaeHcaiusa. Mcmapenue. Kumnenue. YpaenpHas Teriora
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIEpPATyphl KHUIIEHHUA OT aTMOC(HEpHOro
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 SHEPTUH B TETUIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.
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HaGmonenune nuddysuu.

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

V3meHenne naBieHHs Ta3a NMPU U3MEHEHHH O0BhEMa M HArpEeBaHWM WA
OXJIXKICHUU.

[TpaBuiia u3MepeHus TEMITEPaTypHhI.

Buner Teronepenadm.

OxJaxieHue Ipu COBEPIICHUHN PaOOTHI.

HarpeBanue npu coBepIieHNH padOThl BHEITHUMHU CHJIAMHU.

. CpaBHEHME TEIUTOEMKOCTEN PA3IMYHBIX BEIIECTB.

. Habmonenue kuneHus.

. Habmroienue nocTostHcTBa TEMIEPATYPhI PH TUIaBJICHUH.
13.

Moenu 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.
OneIThl MO0 HAOIIOJIEHUIO TEIJIOBOTO PACIIUPEHHUS Ta30B, XKUIAKOCTEH U
TBEPABIX TEIL.

OmnpeneneHue AaBiIeHUs BO3AyXa B OaJUIOHE IINPULA.

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

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

HaOnronenne wW3MEHEHMs] BHYTPEHHEH OSHEpPruud Tejla B Ppe3ysibTaTe
TEeIJIoNnepeay U padOThl BHEITHUX CUJI.

HccnenoBanue sBJICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOJHOW U
ropsiuer BOJIBL.

OnpeneneHue  KOJMWYECTBA  TEIUIOTHI, TMOJYYEHHOTO  BOJOW  IpHU
TEIMJI000MEHE C HArPEThIM METATUYECKUM ITUITUHAPOM.

OmnpeneneHue yaelnbHON TEIIOEMKOCTH BEIIECTBRA.

HccnenoBanne mponecca UCIapeHusl.

Ornpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaenbHOM TETUIOTHI TJIaBJIEHUS JIb/IA.

Pazgen 7. JjekTpudyecKkue 1 MArHUTHBIE SIBJICHUS.

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

Onekrpuyeckoe mnotsie. Hanpsoxk€HHOCTH 3iekTpudeckoro noisisd. IlpuHnmn
CYIEPIIO3ULIUN 3IEKTPUUECKUX MOJIEH (Ha KAUECTBEHHOM YPOBHE).



Hocutenu sneKTpuyecKux 3apsiioB. DJIEMEHTAPHBIA JJICKTPUUECKUM 3apsijl.
Ctpoenne aroma. IIpOBONHMKM W  JMDJICKTPUKUA. 3aKOH  COXPaHCHUS
AIEKTPUYECKOTO 3apsa.

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHUS DJIEKTPUUECKOIO TOKA.
N cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIIEKTPUUECKHUI TOK B KUJKOCTIX U razax.

Onektpuueckas menb. Cuna  Toka.  DJIEKTPUUECKOE  HAMNPSKEHHUE.
ConpoTuBiieHHE MPOBOJIHUKA. ¥YJEIbHOE CONMPOTHUBJIEHUE BemiecTBa. 3akoH Oma
nns yyactka nend. [locnemoBarenbHoe W mapajlieibHOE — COCIMHEHUE
MPOBOJHUKOB.

PaGota ® MOIIHOCTH dJIEKTpUYECKOro ToKa. 3akoH JDxoyns—JleHna.
DnexkTpudecKre 1enu U MOTPEeOUTENH IEKTpUIecKoi sHeprun B 0biTy. KopoTkoe
3aMBIKaHUE.

[TocTossHHbIE ~ MarHuThl.  B3auMoaeHcTBHE  IOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe nosie. MarHuTHOE 10Ji€ 3€MJIM U €r0 3HAYCHUE JJIS )KU3HU Ha 3eMIle.
Oneir  Opcrega. MarauTHoe TMOJ€  3JIEKTPUYECKOro Toka. IlpuMeneHue
AJIEKTPOMArHUTOB B TEXHHKE. [[eliCTBME MarHUTHOTO MOJI HA MPOBOJHUK C TOKOM.
DIIEKTPOJABUTATENL TMOCTOSTHHOTO TOKa. VCMoNb30BaHUE 3JEKTPOJABUTATENECH B
TEXHUUYECKUX YCTPONUCTBAX U HA TPAHCHIOPTE.

Omneitel @apaned. SABnenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DNeKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DJIEKTPOCTAHIIMY HAa BO30OHOBIISIEMBIX HCTOUHHUKAX YHEPTUH.

Hemoncmpauuu.

DJeKTpU3anus Tell.
JIBa poaa 3JIEKTPUYECKUX 3apsiI0B U B3AUMOJICHCTBHE 3aPSKEHHBIX TE.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.
DIIeKTpOCTaTUYECKAst HHAYKIIUS.
3aKOH COXPAHEHUS JICKTPUUECKUX 3aPsI0B.
[IpOBOJHUKH U TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
HcTouyHMKH TOCTOSIHHOTO TOKA.
JleicTBHS DIAEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B HKHUJIKOCTH.
. I'a30BbIM pasps.
. I3MepeHune cuiibl TOKka aMIepMETPOM.
. I3MepeHnune 3J1eKTpUYeCcKOro HapsKEHUS BOJIBTMETPOM.
. Peocrar 1 MarasuH COpOTUBIICHUM.
. B3anmoieiicTBre MOCTOSIHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXKHOCTH PA3/ICJICHUS MTOJIOCOB MAarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHrue MarHUTHBIX MOJIEN MOCTOSIHHBIX MarHUTOB.

OnbIT Ipcrena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JlelicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.

DNEKTPOJIBUTATEIb MOCTOSHHOTO TOKA.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OnbiTel Dapajes.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIUMOHHOIO TOKa OT YCIOBHM €ro
BO3HHKHOBEHHS.

DNeKTpOoreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaol.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.

OnbiTel 1O HAOMIOACHUIO JJEKTPU3ALMU TeJl HHAYKIUEH U mpu
CONPUKOCHOBEHHH.

HccnenoBanne JEWCTBUSA  DIIEKTPUYECKOIO IIOJSI HA IPOBOJHUKHA U
JUDJIEKTPUKH.

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

N3mepenne U peryiampoBaHue HAMIPSKEHUS.

HccenenoBanne 3aBUCUMOCTH CHIJIBI TOKA, MAYIIETO 4YEPE3 PE3UCTOP, OT
COIPOTHUBJIEHUS PE3UCTOPA U HAIIPSLKEHUS Ha PE3UCTOPE.

OneITsl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh AIEKTPUYECKOTO
CONMPOTHUBJIEHUS! TPOBOAHUKA OT €ro JUIMHBI, IUIOUIAJAH IONEPEUYHOIO
CEUEHHMS U MaTepuaa.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpU MOCIEA0BATEIIbHOM
COEJIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia g CWIbl TOKa IPU NapaJIEIbHOM COEIWHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIHOCTH  JJEKTPUYECKOTO TOKA, BBIACISIEMOW Ha
pe3ucrTope.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MIYILIETO 4Yepe3 JIAMIIOYKY, OT
HaINpsHKEHUs Ha HEW.

Onpenenenue KII/] nHarpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.
MN3yyeHue MarHMTHOrO IOJISI  IOCTOSIHHBIX ~ MAarHUTOB IIPU  HX
00OBbEIMHEHUU U Pa3/ICJICHUH.

HcenenoBanue AerCTBYS JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.



17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHUJIbl  B3aUMOJCHCTBUS
KAaTyIIKM C TOKOM M MAarHUTa OT CHJIbl TOKAa W HaNpaBJEHUS TOKa B
KaTyIIKE.

18. M3yueHue nelCTBUSI MArHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u nu3ydeHue padOoThl SJIEKTPOIBUTATEIIS.

20. smepenue KII/] anekTpoaBUraresibHOM yCTaHOBKH.

21. OnBITBI IO UCCICOOBAHUIO SIBJICHUSA JIIEKTPOMAarHUTHON WHIYKIUU:
WCCIICIOBAHUE W3MEHEHWW 3HAYEHHS W HANPABICHHUS HWHAYKIHMOHHOTO
TOKA.

9 KJIACC

Pasznen 8. Mexanuyeckue siBJIeHUsI.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE NpsIMOIMHENHOE
nBrkeHue. HepaBHoMmepHoe npsiMonnHeNHOE ABMKeHUE. CpellHssl 1 MTHOBEHHAas
CKOpOCTb TeJla IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckOpeHHOE mpsiMOJiMHENHHOEe JBUKeHue. (CBOOOIHOE
nagenue. OnwiTel ['anues.

PaBHOMepHOE ABMXKEHUE 1O OKpY>KHOCTH. Ilepwon u uvacrora oOparieHus.
JInnerHasa u yriioBasi CKOpocTHU. LIeHTpocTpeMUTEIbHOE YCKOPEHHUE.

[IepBsiii 3ak0H Hptorona. Bropoii 3akoH Hetotona. Tpetnit 3akon HerotoHa.
[IpyHIMN CyNIepIIO3UIMHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUS MTOKOSI, APYTUE BUJIbI TPEHUSL.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
nanenus. JBwkenue rmianer Bokpyr Comuima. IlepBas xkocMmuyeckasi CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHON TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETIJIEHHON OChIO BpaieHusi. MomeHT cuiibl. LleHTp TsikecTw.

Nmmynbe tena. M3mMeHeHne ummyiibea. MIynbe cuiibl. 3aKOH COXPAaHEHHMSI
MMIYyJibCa. P€akTUBHOE ABUKEHUE.

Mexannueckass paboTra ¥ MOIIHOCTb. PaboTa cumil TSKECTU, YNPYTrOCTH,
TpeHusi. CBs3b dHEPruM U paboThl. [loTeHIIManbHas YHEPTUS Tela, MOTHATOTO Hall
IMOBEPXHOCTHIO 3eMIH. [IoTeHIIManbpHas sHeprust cxaTtou npyxuHbl. Kunetnueckas
sHeprus. TeopemMa 0 KMHETHYECKOW SHEPIMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPTHUH.

Hemoncmpauuu.

1. HalnroneHme MexaHMUeCKOro JBMKEHUS Tela OTHOCHTEIBHO Pa3HBIX Tell

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

CpaBHeHuE TyTEd W TPACKTOPUW ABUKEHHS OJHOTO M TOrO XK€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHHUS.
HccenenoBanre Npu3HaKkOB PAaBHOYCKOPEHHOTO IBUKECHUS.

Habnronenue 1BM>KEHMS TeJla IO OKPY>KHOCTH.

Hab6mronenne MexaHMuecKuX SBJICHUM, TPOUCXOISIINX B CUCTEME OTCUETa
«Tenexka» mnpu €€ PaBHOMEPHOM M  YCKOPEHHOM JABHKCHUH
OTHOCHUTENFHO KaOWHEeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHUSI T€ja OT MAacChl Teja W JIEUCTBYIOIIEH HAa HETO
CHJIBL.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3meHeHue Beca Tesa Ipu yCKOPEHHOM JBHKCHUH.

[lepenaya uMIrybca py B3aMMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUN.

CoxpaHeHue UMITyJIbCa IPU a0COIIOTHO YIPYTroM B3aUMOJIEHCTBUU.
Habitoienue peakTUBHOTO ABU)KECHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTrUU PH CBOOOTHOM MaJICHUU.
CoxpaHeHrne MEXaHUYECKOM SHEPIUU IIPU JBHKEHUH TeNa MO IEVCTBUEM
IPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JajbHEUIIEro paBHOMEPHOTO
JBYDKCHUS [IApUKA WIIN TEJIECKKH.

OrnpeneneHue CpeaHEel CKOPOCTH CKOJIBKEHHS Opycka WM JBUKECHUS
[IapyKa MO HaKJIOHHOW IIOCKOCTH.

OnpeneneHue yCKOpEHHsI Teja IMPU PABHOYCKOPEHHOM JIBUKEHUH IO
HAKJIOHHOM TJTIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JIBM)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIU TMPU PABHOYCKOPEHHOM JBIDKCHHH 0e€3
HayaJbHOM CKOPOCTU IYTHU OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenencaue kKodphuIMeHTa TPEHUS CKOJIBKCHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

OmnpeneneHue pabOTHI CUJIbI TPEHUS NMPU PAaBHOMEPHOM JBIKCHUHU Teja
110 TOPU3OHTAIBHON MOBEPXHOCTH.



10. Onpenenenre pabOTHl CWIBl  YIPYrOCTU TIPU  MOABEME Tpy3a C
WCIIOJIb30BaHUEM HETIOIBHMYKHOTO U TIOIBUKHOTO OJIOKOB.

11. I3yueHue 3aKOHa COXPAHEHUS IHEPTUU.

Pa3nen 9. Mexanuueckue Koj1e0aHUsI M BOJHBI.

KonebarensHoe nBmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTYy1a. MareMaTu4ecKuil U NPy KUHHBIN MasTHUKU. [IpeBparieHue
SHEPIUH IPH KOJIeOATEIHLHOM JIBUKEHUH.

3aryxatomue — kosneOanms.  BwiHyX)neHHsle — konebanus.  Pe3onaHc.
Mexannueckue BoaHbl. (CBOWCTBA MeEXaHWYECKMX BOJIH. [IpoposibHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEHCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yJIBTPa3BYK.

Hemoncmpauuu.

1. HaGnronenue koneOGaHWil Ted MOJA JNEUCTBHEM CHIIBI TSDKECTH W CHJIBI
YIOPYTOCTH.

HaoOmronenue konebanuii rpy3a Ha HUTH U Ha MIPYKUHE.

HabGnronenue BoIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.

Pacnpoctpanenue npo10JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
HabGnronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

. AKyCTHYECKHUI pe30HaHC.

JIaﬁopamopubze pabomul u onvimel.

1. OmpenenieHWe YacTOTHl M TMepuojia KoJieOaHUM MaTeMaTU4eCKOro
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MasTHHKA.
2. OmnpenerneHue 4acTOThl U IIeproia KoieOaHull NpyKUHHOTO MasiTHUKA.
3. HccnenoBaHue 3aBUCMMOCTH Mepuo/ia KOJIeOaHUM MOABEIIEHHOTO K HUTH
rpy3a OT JAJIMHBI HUTH.
4. VccrnenoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCMMOCTH NEpUOAA KojieOaHUIl rpy3a, MOJBEHICHHOTO K
HUTH, OT Macchl rpys3a.
6. ONBITBI, JACMOHCTPUPYIOIIME 3aBUCUMOCTh  MEpHoJia  KojeOaHui
NPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.
7. W3mepenue yckopeHust CBOOOTHOTO MaeHHUS.
Paznea 10. D1eKTpOMArHUTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
ODJIEKTPOMarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  (CBoOMCTBa
ANEKTPOMArHUTHBIX BOJH. [llkana »jeKkTpoMarHUTHBIX BOJIH. Kcmonb3oBaHue
AJIIEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM CBSI3H.



DneKTpoMarauTHas npupoga csera. CKoOpocTh cBeTa. BoHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBONMCTBA CBETA.

Jlabopamopuvie pabomul u onvimaul.

1. W3yueHue CBOWMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

TenedoHa.

Pa3znen 11. CBeToBbIe SIBJICHHS.

JlyueBas  mogmenr  cBera.  Mcrounmkm — ceera.  [IpsamosmmHenHoe
pacnpoctpaneHue cseta. 3atmeHuss Connua u JIynel. Otpaxkenue csera. Ilnockoe
3epKaJIo. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akOoH IpernomieHuss cBera. llomHoe BHyTpeHHee
OTpakeHue cBeTa. VCronb30BaHUWE TMOJHOTO BHYTPEHHErO0 OTpPaKEHUS B
ONITHUYECKUX CBETOBOJAX.

Jluaza. Xom nydeit B JnuH3e. OnTuyeckas cucrema (¢oToarnmapara,
MHUKpOCKONIa M Tejeckona. ['ma3 kak omnrThuyeckas cuctema. bin3opykocTs u
JATbHO30PKOCTb.

Paznoxkenne Oenoro cBera B crekTp. Omnbitel HbtoTona. CroxkeHue
CIIEKTPAJIbHBIX LBETOB. J(Uciepcus cBeTa.

Jemoncmpayuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHune cBeTa.

[Tonyyenune n300paxeHuil B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[IpenomiieHue cBera.

OnTuyecKuil CBETOBO/I.

Xop ntydeil B coOuparonieit JIMH3e.

XO0J y4yer B pacCEeUBAIOIIECH JIMH3E.

[Tony4yenune n300paxeHuit ¢ MTOMOIIIBIO JIMH3.

[Tpuniun geiictBus doToanmapara, MUKPOCKOTIA M TEJIECKOIIA.
10. Moaens rnasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.
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12. [lony4yenue 6e0ro cBeTa MpH CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopuwie pabomul u onvimaol.

1. HccnenoBanue 3aBUCMMOCTH YIjla OTPaX€HUsI CBETOBOrO Jydya OT yria
najIeHusl.

2. M3yueHue xapakTepUCTUK U300paKeHUs MPEAMETA B IUIOCKOM 3epKaie.

3. HccnenoBanue 3aBUCHUMOCTH yria MPEIOMIIEHUS CBETOBOTO Jiy4a OT yrIJia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.



4. TlomyyeHue n300pa’keHUI C TOMOIIBIO COOUPAIOIICH JIMH3BI.
Onpenenenue (HOKYCHOTO PACCTOSIHUA U ONTHYECKOM CHIIbI coOMparomieit
JIVH3BI.

6. OIBITHI 110 PA3JI0KEHUIO OEJIOr0 CBETAa B CHEKTP.

7. OmBITBI MO BOCTPHUSTHIO LIBETA MPEAMETOB IMPH UX HAOIIOACHUM uepe3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanroBble ABJI€HHUS.

OmnbiTel Pezepdopaa u mmanerapHas mozenb aroma. Mojenb aroma bopa.
Hcnyckanue u MoriomeHne ceeta aroMoM. KBaHThl. JInHENYaThle CIEKTPHI.

PamnoaktuBHOCTE. Asba-, 6eTa- 1 ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxaens atomHoro sdnpa. M3otombl. PannoakTuBHBIE
npeBpaieHus. [lepron monypacmnana aTOMHBIX SIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAIOBOTO M MAaCCOBOI'O YHCEIL.
OHeprusi CBsI3M aTOMHBIX saep. CBs3b Maccel M dHepruu. Peakuum cuHTe3a U
nenenus saep. crounnku s3ueprun CosHIa U 3BE3 .

SAnepnas sHepretka. JeWcTBUS paguOaKTHBHBIX HW3JIIYYEHUW Ha >KUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CHexTpsl U3Iy4eHHUS U HOTJIOIEHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BoAOpoaa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Peructpanus uzinydeHust IpUPOTHBIX MUHEPAJIOB U MPOYyKTOB.

Jlabopamopuwvie pabomul u onvimaol.

1. HaGnroneHue CrulONIHBIX U JIMHEWUYATHIX CIIEKTPOB U3ITyUCHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o ¢potorpadusam).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO--0000IITAONNH MOYJIh TIPEIHA3HAYCH JIJIsI CHCTEMAaTHU3aIuN
U 0000meHUsT MPEeIMETHOTO  COACPKAHUS M OMNbITa  JACATEIbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKe JJI1 MOJATOTOBKHU K
OCHOBHOMY TOCYIapCTBEHHOMY »5K3aMeHy MO (usuke g oO0ydarommxcs,
BBIOpABIIMX ATOT Y4EOHBII MPEAMET.

[Ipy M3y4eHUH AAHHOTO MOJIYJIA PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUIBI
NesATEIbHOCTH, HA OCHOBE KOTOPBIX 00eCreurnBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METANpEeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToOB  00yueHus, GopMHUpyeTCs
€CTECTBEHHOHAy4YHass TPaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIEAOBAHUS



SBJICHUM TPUPOABI M TEXHUKH, OBJAJECHUE YMEHUSMH OOBACHATH (pusmyeckue
ABJICHUSI, NPUMEHSS T[OJy4YEHHBbIE 3HAHHWs, pelmaTrh 3aJadyd, B TOM YHCIE
Ka4E€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.
[IpuHIMNIHATBEHO AEATEIBHOCTHBIM XapaKTep JAHHOTO pas3jielia Peaanu3yercs
32 Ccu€T TOro, 4YTo OOydYarouIMecs BBIMOJHAIOT 3aJaHus, B KOTOPBIX UM
npearaeTcs:
HAa OCHOBE TIOJIYYCHHBIX 3HAHWI pacrno3HaBaTh M HAYYHO OOBSICHATH
bu3ndecKue SBICHUS B OKPYKAIOIIECH MPUPO/IC U TTOBCETHEBHOM JKU3HMU;
WCITOJI30BATh HAYYHBIC METOJIBI UCCIICOBAHUS (PU3MUECKUX SBICHUN, B TOM
YHUCIIE I MPOBEPKHU THIOTE3 U MOJIYYECHUSI TEOPETHUECKUX BBIBOJIOB;
OOBSCHATh HAy4YHbIE OCHOBBI HaWOOJIEE BAXHBIX JOCTHXKCHHM COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMEDP, IPAKTUYECKOTO UCITOJIb30BaHUS PA3JIUYHBIX NCTOUHUKOB
SHEPrUH Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPIHUH.



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

N3ydenue (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMpaBICHO

Ha JOCTH>KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pe3ynbTaToB.

B pesynbrare nzydenus Gpu3MKM Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus

y oOyuaroierocsi 0yayT copMupoBaHbI CIEAYIOUINE JIUYHOCTHBIE PE3yibTaThl B
YaCTHU:

1) naTpuOTHYECKOT0 BOCIIMTAHMS:

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

— IIEHHOCTHOE OTHOIIEHHUE K JTOCTUKEHUSIM POCCUUCKUX YUEHBIX--(PU3UKOB;

2) rpamIaHCKOro0 ¥ TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYKJI€HUU OOIIECTBEHHO 3HAUMMBIX
U ITUYECKHX TpoOJieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JOCT)KEHUM (PU3UKH;

— OCO3HAaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MPUHIIUIIOB B JIESITEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCIIPUSITUE ICTETHUYECKUX KadyecTB (PU3NUECKOW HAyKu: €€ TapMOHUYHOTO
MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

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

— pa3BUTHE HAay4YHOW JHOOO3HATEIBHOCTH, MHTEpPeEca K HCCIEI0BATEIbCKON
NEATEIIbHOCTH;

5) ¢opmupoBaHus  KyJAbTYpPbl 3A0POBbS MU  IMOLUMOHAJIBHOIO
0/1aronoJIy4us:

— OCO3HaHHUE IIeHHOCTU Oe3omacHoro oOpas3a >KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMPaBHJI OE30MacHOTO TOBEICHUS Ha
TpaHCIIOPTE, HAa JOpOrax, C SJIEKTPUUECKMM U TEIUIOBBIM 000pYyJOBaHUEM B
JIOMAITHUX YCIIOBUSIX;

— c(hopmMupoBaHHOCTh HaBblKa pedIieKCUH, MpPU3HAHUE CBOETr0 IMpaBa Ha
OImMUOKY ¥ TAKOTO K€ MpaBa y APYroro 4eJoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AKTHBHO€ y4YacTHE B PEIICHUM MPaKTUYECKUX 3a1ad (B paMKax CEMbH,
0o0pa3oBaTEeNbHOM  OpraHM3ald, TOpojJa, Kpas) TEXHOJIOTUYECKON U



COIIMAJIbHOM HAINpPaBJICHHOCTH, TPEOYIOMMX B TOM 4YHCIE U (DU3NUYECKHUX
3HaHUM;

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHUIO NMPODECCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MYECKUX 3HAHUU JJIA pelIeHUs 3aJad B
o0JlacTH OKpy’Karollel cpeapl, IUIAaHUPOBAHUSA IIOCTYNIKOB M OLIGHKH HX
BO3MOYKHBIX IMOCIICICTBUN [ OKPYKAIOIIEH CPEbI;

e — OCO3HaHHWE TJI00ATLHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelIeHus;

e 8) amanTanmuum K HU3MEHSIIOIIMMCS YCJOBHSIM COLHUAJIBHON W NMPHUPOTHOM
cpeasbl:

e — TMOTPEOHOCTh BO B3aUMOJECUCTBUU MPU BBHIIIOJIHEHUU HCCIECIOBAHUN U
POCKTOB (M3UYCCKOW HAIMpPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
APYIux,

e — TIOBBIICHHE YPOBHS CBOEM KOMIIETEHTHOCTH Ye€pe3 MPAKTHUYECKYIO
JESATEIbHOCTD;

e — TOTPeOHOCTHh B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYIUPOBATH
WJICU, TIOHSATHUSI, TUIIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

e — OCO3HaHME JNePUIUTOB COOCTBEHHBIX 3HAHHUI U KOMIIETEHTHOCTEHW B 00JaCTH
busuKy;

e — IUIAHUPOBAHUE CBOETO pA3BUTHUS B MNPUOOPETEHUU HOBBIX (HUIUUYECKUX
3HAHUI;

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e — OLEHKA CBOMX JCWCTBHH C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOJKHBIX TJIOOAJIBHBIX MOCIICICTBHUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynabTaTe OCBOCHHS TpOrpaMmbl 1O (U3MKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEIbLHBIC YHUBEPCATbHBIC YICOHbBIC CHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIC  Y4eOHBIC  JICHCTBUS,  PETYJSTHBHBIC
YHUBEpCaAIbHBIC YI€OHBIC TICUCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3oBbie Jjornueckue 1eiicTBUA:



BBISIBJSITh W XapaKTEpU30BaTh CYIIECTBEHHBIE MPHU3HAKA OOBEKTOB
(ssBIIEHUN);

yCTaHaBIIMBATh CYIICCTBCHHBIN MPU3HAK KIACCU(PUKAIMN, OCHOBAHHS JIJIsI
000OIICHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISBJISITH TPUYUHHO--CJICICTBEHHBIC CBS3U MPU H3YyYCHUH (PU3NIECCKUX
SIBJICHWA W TIPOIIECCOB, JI€JaTh BHIBOJBI C MCIOJIB30BAaHUEM JCTYKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUM, BBIIBUTATh THIIOTE3bl O B3aUMOCBS3SIX
(bU3UYECKUX BEIINYHH;

CaMOCTOATENILHO BBIOMpPATh CHOCOO pernieHus: y4eOHOW (u3nuecKon
3aaun (CpaBHEHHE HECKOJBKHUX BApUAHTOB peEIIEHUs, BHIOOp Hamboiee
MOJIXOJISIIIETO ¢ yYETOM CaMOCTOSTEIHHO BBIICTICHHBIX KPUTEPHEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

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

OIICHWBATh HA TPUMEHUMOCTh H JOCTOBEPHOCTh HH(OpPMAIIHIO,
MOJIYYCHHYIO B XOJI€ UCCIICIOBAHUS WU DKCIIEPUMEHTA;

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

MPOTHO3WPOBATh BO3MOXKHOE JalIbHEWIee pa3BUTHE (DU3NICCKUX
MIPOIIECCOB, & TAK)KE BBIJIBUTATH MPEATIONOKESHUS 00 UX pa3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c nunopmanmueii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpPOCHI MPU MOUCKE U
orOope MH(POPMALMM WIA JaHHBIX C Y4YETOM MPEJIOKEHHOW Yy4eOHOU
dbu3nIeCKOM 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIIIO
pa3IMyYHBIX BUAOB U (OPM MPEICTABICHMUS,

CaMOCTOATENbHO BBIOMpaTh ONTUMaJbHYIO (GOpPMY MpEICTaBIICHUS
uHpoOpMalMu W WUIIOCTPUPOBATH pelIaeMble 3aJaud  HECIIONKHBIMU
CXeMaMH, AuarpaMMaMu, HTHOU rpaduKoi U X KOMOMHALIUSAMHU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XOA€ OOCYXIeHUusi y4eOHOro Marepuania, pe3yJbTaToB J1abopaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYXTaeMON TEMBI U
BBICKA3bIBaTh WJCU, HAlleJIEHHbIE HA pEUICHUE 3aJaud M TMOAACepKaHHe
0J1aroKeIaTeIbHOCTH OOIICHHUS,



CONIOCTABIISITh CBOU CYXICHHS C CYXACHUSMH JAPYTHX YYaCTHUKOB
auaora, oOHapy>KUBAaTh Pa3IMuUe U CXOJCTBO MO3UIINH;

BBIPQKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MMMCHMEHHBIX TEKCTaX;
MyOJIMYHO TIPECTABISATH PE3YJIbTAThl BEIIOJHEHHOTO (PU3NYECKOTO OIIBITA
(9KCIIepUMEHTA, UCCIICOBAHMS, IPOCKTA);

NOHUMATh W UCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUyalbHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
pobIeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESTEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHMIO: PpACIpeNeNaTh poid, OOCYXIaTh NpPOLECCH U
pe3yIabTaThl COBMECTHOM pabOThI, 000011aTh MHEHHS HECKOJIBKUX JIFO/ICH;
BBITOJIHATH CBOIO YacTh PabOThI, JOCTHTasi KAYECTBEHHOTO Pe3yibTara Io
CBOEMY HAINpABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOETr0 BKJaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENIHO C(HOPMYITHMPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYCOHBIX CUTYyaIMSIX, TPEOYIOITUX
TUTSL petiieHust GU3NISCKUX 3HAHUM;

OpUEHTUPOBAThCS B  PAJMMUHBIX MOAXOAAX MPHUHATUS  PEIICHUN
(vHIMBUAYaTbHOE, TIPUHATHE PEIICHHS B TPYIIE, MPUHATHE PEIICHUN
rpyIIon);

CaMOCTOSITENTHO COCTaBJIATh AITOPUTM PeIlieHUsT (PU3UUECKOl 3aJaun HIIn
IJlaHa HCCIEJOBAaHUS C Y4ETOM HMMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIpeIjiaraéMbie BAPUAHTHI PEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYallMU U IPEAIAraTh IUIaH €€ U3MEHEHUS;
OOBSICHATh NPUYUHBI  JOCTHKEHHUS  (HEIOCTHXKEHHUS) pPEe3yJIbTaToB
NeSITEIbHOCTH, AaBaTh OLEHKY NMPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTH (B TOM YHCIIE B XOJ BBINOJHEHUS
(Gu3MYeCKOro HMCCIEOBAHMS WM MPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENIBCTB, W3MEHUBIIMXCS CHUTYyallUid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJE CIIOpa WM JAUCKYCCUU
Ha HAy4HYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHMS U JIOTUKY JIPYroro;



MPU3HABATh CBOE MPaBO Ha OIMIMOKY MpHU perieHU (U3NIECKUX 3a/1a4 UK
B YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JAPYroro.

IHNPEAMETHBIE PE3YJIBTATBI

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

UCIOJB30BaTh  MOHATUS:  (U3MYECKHME U  XUMHYECKUE  SBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHUYECKOE [JIBHKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPUS, pPABHOAECUCTBYIOIIAS
cwia,  gedopmanus  (ynpyras, — IUIacTUYEeCKasl),  HEBECOMOCT,
COOOIIAIOLINECS COCY/IbI;

paznuyath siBieHus (Auddy3us, TEII0BOE JBHKEHHE YaCTHUIl BEIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEpPHOE  JBWIXKECHHUE, HWHEpLHUs,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHOM OCBHIO
BpallleHus, TMepenaya JaBJICHUS TBEPABIMU TeEJIaMH, >KUIKOCTAMH H
razamu, atrMocdepHOe JaBlieHHWEe, IUIaBaHUE TeJ, [PEBpaIICHUsS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBJICHUE;
pacro3HaBaTh MPOSBJICHUE M3YYEHHBIX (PU3MYECKUX  SIBJICHUM B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MpPUMEPHI IBWKCHHUS C Pa3TUYHBIMH CKOPOCTSIMH B JKUBOW U HEKHBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIUSHUE
aTMOC(EpHOro JaBJjCHUS Ha KUBOW OpraHu3M, IUIaBaHHUE PbIO, pblyaru B
TeJIe YeJIOBeKa, MPU ATOM NEPEBOIUTh MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
ONMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3YS
¢dbuznyeckre BEJIUYUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSST CKOPOCTh, CHJIa YIPYTrOCTH, CHJIA TSKECTH, BEC
Tela, Cuja TpPEeHus, AaBliecHHWe (TBEPAOTO Tena, >KUJIKOCTH, Tas3a),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTh, IUICYO CHJIBI,
MOMEHT CHWJIbl, KO3(P(UIIMEHT TOJE3HOr0 JCHCTBUS MEXaHU3MOB,
KMHETHYEeCKash M TMOTEHIMaIbHAs JHEPTUsi), MPU ONKHCAHUU TPaBUIBLHO
TpakToBaTh  (U3UYECKUM  CMBICI  HUCIOJB3YEeMbIX  BEJIUYUH, HX
0003HaUeHUs W €IUHUIIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH 'papUKH N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIUYMH;



XapaKTepu3oBaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3YsI TIpaBujIa CIOKEHUs Cuil (BAOJb OJHOM mpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMesa, IpaBUiIO paBHOBecHs phiuara (0J10Kka),
«30JI0TO€ IIPABWJIO» MEXAHUKH, 3aKOH COXPAaHEHUs MEXAHUYECKOU
OHEPruH, TPU DTOM [aBaTh CIOBECHYI0 (OPMYIHMPOBKY 3aKOHA U
3allMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3UYECKHUE SBJICHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallUldl IPaKTHKO-OPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITh TIPUYMHHO--CIICCTBEHHBIE CBS3H, CTPOUTh O0OBACHEHUE U3 1-2
JIOTHYECKHX IIIAaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SIBJIEHUH, PU3NUECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

pemiaTh pacy€THble 3amadyd B |—2 JEHCTBHS, MCHOJB3Yys 3aKOHBl U
dbopMmyIibl, CBsA3BIBAIOIINE (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHalv3a
YCIIOBHS 33/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B ()OPMYJIBI UM NPOBOAMTH PAcCUEThl, HAXOAUTH CIIPABOYHBIE
JaHHbIE, HEOOXOAMMBIE JIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJy4Y€HHOM (PU3NUECKON BETUYHHBI,

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO pEIIUTh NpPH MOMOLIU
(U3NMYECKUX METOJI0OB, B OITMCAHUM UCCIIEI0BAHUS BBIJIEISATh IPOBEPIEMOE
IpeanosjgokeHne  (TUmoresy),  pasjinyaTb W MHTEPIPETUPOBATH
NOJIyYEHHBI pe3ynbTaT, HAXOAUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBO/JIBI T10 €T0 pE3yJIbTaTaM;

IPOBOJUTH OMbBITHI 1O HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJI: bopmMyIUpoOBaThH MIPOBEPSIEMBIEC
IPEIOJIOKEHNUs, COOUPATh YCTAHOBKY U3 MPEJI0KEHHOTO 000pYA0BaHHUS,
3alKChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBITIOJIHATD MPSMbIE U3MEPEHUS PACCTOSAHUSA, BPEMEHHM, MAaCChI TeIa,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHMEM aHAJOrOBBIX U
UPOBBIX TMPUOOPOB, 3aAMUCHIBATH IMIOKa3aHUS MPUOOPOB C YUETOM
3aJIaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUYECKOI BETMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPAMBIX HM3MEPEHUN (3aBUCUMOCTU MYTH
PaBHOMEPHO ABWKYULIErOCsl Tella OT BPEMEHM [BMXKEHUS TENA, CHUJIbI
TPEHUsI CKOJILKEHHUS OT Beca Tela, KayecTBa 00padOTKH MOBEPXHOCTEN Tell
Y HE3aBHCUMOCTH CHWJIBI TPEHHUS OT IUIOLIAAN CONPUKOCHOBEHUS TEJI, CUIIBI
YOPYrOCTU OT YUIMHEHUS MPY>KUHbBI, BBITAIKUBAIOIIEH CUIIBI OT 00BbEMaA
IIOrPYKEHHOM YacTU Tejla U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTAaBaHMSI TEJ, YCIOBHMI paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B



IUIAHUPOBAaHUM  y4eOHOro HCCIEN0BaHUs, COOUpaTh YCTAaHOBKY U
BBINOJIHATh WU3MEPEHUs, Cienysl MPEAJIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHOM 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHUJE
NPEIJIOKEHHBIX TaONuil U TpaduKOB, AENaTh BBIBOJBI MO pe3yJbTaTaM
UCCIICTOBAHMUS,

IPOBOJUTH KOCBEHHBbIE H3MEpPEHMsI (PU3MUECKUX BEIUYUH (IJIOTHOCTH
BELIECTBA JKUAKOCTU M TBEPAOrO Tela, CUIA TPEHUS CKOJIBXKEHUS,
JaBJICHUE  BO3/AyXa, BBITAIKUBAIOUIas CWiIa, JCHCTByIOmas  Ha
NOTpyEHHOE B KHUAKOCTh TeJO0, KOI()(PHUIMEHT TMONe3HOro AeWCTBUSA
IPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW WHCTPYKIUHU: TIpU
BBINIOJITHEHUM HW3MEpPEHUIl coOMpaTh 3KCIEPUMEHTAIBbHYIO YCTAHOBKY U
BBIUUCIISATh 3HAUEHNE UCKOMOW BEJTUYHHBI;

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

yKa3bIBaTh MPUHIUIBI JAEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONIAECS COCYJIbI, OapoMeTp,
phlyar, NOJABUKHBIM U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepU30BaTh TMPUHIMUMBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX OmHucaHus (B TOM YHUCIE:
HNOJUIMITHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABIWYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIOIb3YsI 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX SABJICHUA M HEOOXOAUMBbIE (PU3UUECKUE 3aAKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JIJ1s1 oOecrieueHnsi 6€30MacHOCTU MpU oOpaleHuu ¢ mpudbopamu u
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3I0POBbS U COOIIOACHUSA
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH Cpejie;

OCYILECTBISATh OTOOp HCTOYHUKOB HH(popmanmu B HHTepHere B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEOCTOBEPHOM;

UCIIOJIb30BAaTh MPH BHITIOJHEHUH YU4E€OHBIX 3a/laHUi HAYYHO--TIOMYJISIPHYIO
JauTepaTypy  (pU3MYECKOro  coiepXaHHs, CIPaBOYHbIE MaTepHalbI,
pecypcsl cetu MHTEepHET, BiageTh NpuéMaMu KOHCTICKTHPOBAHUSI TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MHCHbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO CONEPKaHUS, B TOM



yycie MyOJu4HO JeNaTh KpaTKUe COOOUIEHHsI O pe3yibTaTax IPOEKTOB
WIM Y4eOHBIX MCCIEIOBaHUM, HpPU H3TOM TIPaMOTHO HCIOJIb30BATH
U3YYEHHBbI TOHATUHHBIM amnmapaT Kypca (U3MKH, CONPOBOXAATH
BBICTYIUICHUE NTPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHUM paclpeeniaTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUM C IIOCTaBJICHHBIMHM 3aJa4aMH,
CIIEIUTh 32 BBIINOJHEHUEM IUIaHA JACWCTBUH, aJE€KBAaTHO OLIEHUBATh
COOCTBEHHBI  BKJIAJ, B  JI€ATEIBHOCTh  TPYIIbI, BBICTPAWBATh
KOMMYHUKATUBHOE B3aUMOJECHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIHX.

K xoHiy 00yueHus B 8 kjacce npeMeTHbIC pe3yJibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

HCTIOJIb30BaTh MOHATHUS: Macca U pa3MePbl MOJIEKYJI, TEIJIOBOE JIBHKECHUE
aTOMOB M MOJIEKYJI, arPETraTHBIE COCTOSIHUS BEILIECTBA, KPUCTAININYECKHAE U
aMmopdHble TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIA mMap, BIAKHOCTh
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS DSHEPrusi, TEIUIOBOM JBUIaTElIb,
AJIEMEHTAPHBIA JICKTPUYECKUAMN 3apsil, SJICKTPUUECKOE T10JI€, IIPOBOJHUKHU
Y IUBJIEKTPUKH, TIOCTOSHHBIN 3JICKTPUYECKAN TOK, MATHUTHOE TI0JIE;
paznuyath ABJICHUS (TEIJIOBOE pacUIMpEeHHE M CXKaTHhe, TeIionepenaya,
TEIJIOBOE PABHOBECHE, CMAaUMBAHUE, KAIIWUISAPHBIC SIBIICHUS, UCIIAPECHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTaUIM3anus (OTBEpIEBaHHUE), KHIICHUE,
Terjonepeaaya (TEnI0nmpPOBOHOCTb, KOHBEKIIUS, H3JIyYCHHUE),
AIEKTPU3ALMSA TEJl, B3aUMOJICHCTBUE 3apA/IOB, IEUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJIsi Ha MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAsI UHIYKITUS)
[0 OIMCAaHUI0 HX XAPAKTEPHBIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY)KalolleM MHpE, B TOM 4ucie (U3UYECKUE SIBICHHS B MPUPOJE:
MMOBEPXHOCTHOE HATSHKEHUE W KANWULAPHBIE SIBJICHHUS B MPHUPOJE,
KpUCTAJUTBI B mpupoje, uzinydeHue CoiHIA, 3aMep3aHue BOJOEMOB,
MOpCKHue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJICKTPUUECKHE
sBJeHUsT B atrMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoroCOB, pOJb MAarHUTHOTO TMOJS JJIS KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUYECKYIO 3a7auy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
dbuznyeckre BeIWYMHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHs, KOJTUIECTBO
TEIUIOTHI, YJEJIbHAsA TEIUIOEMKOCTh BELIECTBA, YJIEJIbHAsA TEIUIOTA



IUIaBJICHUS, yJeJbHas TeIyioTa NapooOpa3oBaHMs, YJeidbHas TEIIoTa
CropaHusi TOIUIMBA, KOA(M(UIMEHT TMOJE3HOr0 JCHCTBUS TEIIOBOM
MAaIllMHbI, OTHOCUTEJbHAS BIAXHOCTh BO3[yXa, JJICKTPUYECKHI 3apsl,
CHJIa TOKa, 3JIEKTPUYECKOE HANPSIKEHUE, CONPOTHBIICHHE IPOBOJIHUKA,
yAEIbHOE  CONPOTUBIEHUME  BElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKUl CMBICT HCIOJIb3YyEeMbIX BEIUYHMH, 0O003HAYEHUS U €IMHUIIBI
bu3nyecKuX BENIUYUH, HAXOIUTH (HOPMYJBI, CBS3BIBAIOIINE JAHHYIO
¢u3NYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHHUS U IPOLIECCHI,
UCITIOJIb3Ysl OCHOBHBIE IOJIOXKEHUSI MOJIEKYJSIPHO--KHHETHUECKOW TEOpPUH
CTPOEHHUS BEIIECTBA, MPUHLUI CYNEPHO3UIUU MOoJIed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JJ1sl yyacTKa Lenu, 3aKOH
Jxoyns—JleHna, 3aKkOH COXpaHEHWsS DJHEPrUM, IpPU OTOM JaBaTh
CIIOBECHYIO (DOpPMYJIHMPOBKY 3aKOHa M 3allUChIBaTh €r0 MaTeMaTHYECKOe
BBIPAKEHUE;

OOBSACHATH (PU3MYECKHE MPOLECChl M CBOMCTBA TEl, B TOM YHCIE U B
KOHTEKCTE CUTyalluil PaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BHISABIIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTIOTHUYEeCKuX
1aroB ¢ Omnopod Ha 1-2 W3y4YEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHHIA,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peumate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, HCIIOIB3Ys 3aKOHBI H
dbopmyIibl, CBS3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAIN3a
YCJIOBUSI 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX [UJIST  peIIeHHs] 3aJadyd, BBIOMpPATh 3aKOHBI U (OPMYJIBI,
HEOoOXoauMble JUIsl €€ pelieHusl, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaY€HHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;
pacrno3HaBaTh MpoOOJEeMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
($u3NYECKUX METO/IOB, MCIOJb3ys OMHCAHHME HCCIIECJOBAHMS, BbIIEIATH
IIPOBEPSIEMOE  IPEAINOJIOKEHNE, OLIEHUBATh MPABWIBHOCTH MOpsIKa
MPOBEICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBObL;

IPOBOJUTH OMbBITHI [0 HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
(bU3YEeCKUX CBOMCTB Tel (KamMLUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusl TPU H3IYYEHUH OT I[BETa H3JIydarolle (Tmorjoliaromei)
MOBEPXHOCTH, CKOPOCTh MCHApEHHs] BOJbI OT TEMIEPATYPhbl KUIAKOCTH U
oA €€ TMOBEPXHOCTH, DJJEKTpHU3alus TEI W B3aUMOJCHUCTBUE
NEKTPUYECKUX 3aps/ioB, B3aUMOJEHUCTBUE TOCTOSHHBIX MAarHUTOB,



BU3yaJIM3allisl MArHUTHBIX I[IOJEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHuTHOTO MOJIA HAa MNPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHWTa,
CBOMCTBa DJEKTPOJABUTATENsl TMOCTOSHHOTO TOKa): (OpMYIMpPOBATH
IIPOBEpPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY W3 IPENJI0KEHHOIO
000pyI0BaHUs, OMUCHIBATH XO/1 OMBITa U (POPMYITHPOBATH BHIBOBI;
BBITIOJIHATh  NOPSIMbIE  WU3MEPEHUA  TEMIIEPATypbl, OTHOCUTEIBbHOU
BJI&JKHOCTH BO3JyXa, CHJIbI TOKA, HAINpPSIKEHHS C UCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIUYUH, CPAaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COIIOTHOM MOTPEIIHOCTH;
IPOBOJUTH HCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEIMYHUHBI OT
Ipyrol C HCHOJb30BAaHUEM MPSMBIX H3MEpPEHUNl  (3aBUCUMOCTH
CONPOTHUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJAW IOIEPEYHOrO
CEUEHHMSI U YIEJIbHOIO COITPOTHUBIICHHS BEUIECTBA MPOBOAHUKA, CUJIbI TOKA,
UAYLIEr0 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  IPOBOJHUKE,
UCCJIENOBAHUE TIOCIENOBATENIBHOIO M IApPaJUIEIbHOTO  COEIMHEHMM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHUE, COOUpPATh YCTAHOBKY U
BBITIOJIHATh W3MEPEHHUs], CIeNys NPEIJIOKEHHOMY IIaHy, (DUKCUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl M TIpauKOB,
JieaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHbIE U3MEpeHUs (Pu3nyeckux Beau4uH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHMKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAaHUPOBATh W3MEPEHHUs, COOMpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEAys MPEIIOAKEHHON MHCTPYKIUU, U
BBIYUCIISITh 3HAUEHUE BEJIMUUHBL;

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOpPHBIM
o0opy1I0BaHUEM;

XapakTepu30BaTh MPUHIMIBI  JACUCTBUS HM3YYEHHBIX MOpUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CHUCTEMa OTOIUICHUSI JOMOB, TUTPOMETp, MapoBas TypOWHA, aMIIepMeTp,
BOJIBTMETP, CUETYMK JIJIEKTPHUUECKOW 3HEPTUM, 3JIEKTPOOCBETUTEIBHBIE
npuOOpkl, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), IIECKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATEIb IOCTOSTHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUN U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPHUTEIIBHBIE
npuboOpbl 1O CXeMaM M CXEMaTH4YHBIM pUCYHKaM (OKHJAKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOIl, PEOCTaT), COCTaBISATh CXEMbI 3JIEKTPUUECKUX



Henen ¢ nociaeAoBaTesIbHbIM U MapaulesIbHbIM COSAMHEHUEM 3JIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS DJIIEMEHTOB JIEKTPUUYECKUX IIeTIeH;
OPUBOAUTH  MpUMEphl  (HAXOAUTh  WHGOPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MYECKUX 3HAHUNA B TIOBCETHEBHOM
KU3HH JJIs oOecriedeHnsi 6€30MacHOCTH MPU 0OpaIeHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370pPOBbSI U COONIOACHUS
HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPY>KaIOIIEH cpejie;

OCYIIECTBJIATh TOUCK wHPOpManuu (U3NUECKOTO COJICpKaHUS B
HNHTepHeTe, HAa OCHOBE HMEIOIIUXCA 3HAHUW M IyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATh  HH(POPMAIMIO, KOTOpas
SBJIIETCS IPOTUBOPEUNBON MIIM MOXKET OBITh HEJIOCTOBEPHOM;
WCIIOJIb30BATh MPHU BBIMOJHEHUN YUEOHBIX 3aaHUN HAy4YHO--TIOMYJISIPHYIO
JUTEPATYpPy (PU3MUECKOTO CONEp)KaHWs, CIPABOYHBIE MaTepHAIbI,
pecypchl cetu MIHTEpHET, BiIaieTh MpuéMaMy KOHCIICKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OAHOU 3HAKOBOM CHUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIC MHCHMEHHBIE U KPATKUE YCTHBIE COOOIICHMS,
0000mass wuHGOPMAIIMI0O U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTrO
ColepKaHWs, B TOM 4YHCJIE TMYOIMYHO TIPEACTABIATh PE3yIbTaThI
MIPOCKTHOW WJIM HMCCIIEIOBATEIBCKON NEATCILHOCTH, TPH 3TOM TPAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATUHHBIM ammapar Kypca (U3HKH,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINECH;

NPU  BBITIOJHEHUH YYEOHBIX TMPOCKTOB W HCCIEAOBAHUN (U3MYECCKUX
MPOIIECCOB PaCHpeesaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUH C
MOCTABJICHHBIMU 3a/1a4aMH, CJICJAUTH 3a BBHITIOJHEHUEM IIaHa TCUCTBUM H
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHWBaTh COOCTBEHHBIM BKJIaa B
NeSTeTLHOCTD TPYIIIbI, BEICTPAaUBaTh KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xonIy 00ydeHus B 9 kJacce nMpeaMeTHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS] YMEHUIN:

UCIIOJB30BaTh TMOHSTHUS: CUCTEMa OTCcu€Ta, MaTepualibHas TOYKa,
TPAeKTOPHs, OTHOCUTEILHOCTh MEXAHWYECKOTO JBIDKCHUS, Jehopmarius
(ympyrasi, mjgacTaueckas), TPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpPEHUE,
HEBECOMOCTh M TEPETPY3KH, LUEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHNUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJICKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JaTbHO30PKOCTb,
CIEKTPbI UCITYCKaHUs U TMOIJIOIECHUs, alibda-, 6eTa- U raMma-u3JIydeHus,
W30TOIIbI, SiFIEPHAsl SHEPTETHKA,



paznuyaTh SIBJICHUS (PAaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBUXKEHUE, CBOOOJIHOE
najieHue TeJ, PABHOMEPHOE JIBJKEHUE M0 OKPY>KHOCTH, B3aUMO/JICHCTBUE
TEJ, PEaKTUBHOE ABM)KEHHE, KOoJeOaTeabHOe JBMKEHHE (3aTyXarolue |
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPaKEHHE
3ByKa, MPSMOJMHENHOE paclpoCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETAa, MIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CHEKTp M CJOKEHUE CHEKTPaJbHBIX IIBETOB, JUCIEPCHS CBETAa,
€CTECTBEHHAsl PaJMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHENYATOrO CIIEKTpa
U3ITyYEHHs]) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX SBJICHHM B
OKpYyXaroleM Mupe (B TOM 4Yucie (QU3NYECKHE SIBICHHUS B MPHUPOJE:
MPUJIUBBI U OTJIMBBI, IBUKEeHUE TIaHeT COJIHEUHON CUCTEMBI, PEAaKTUBHOE
JIBH)KCHUE JKUBBIX OPraHU3MOB, BOCIPHUITHUE 3BYKOB IKHUBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKUE BOJHBI, I[yHAMH, 03XO, IIBETa Tel,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OUOIOTHYECKOE NEUCTBHE BUIAUMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaaMOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJUOAKTHBHOE H3ITyYEHUE
NPUPOJHBIX MHUHEPAJIOB, JIEMUCTBUE PAAUMOAKTUBHBIX W3IYyYEHUN Ha
OpraHW3M YeJIOBEKa), MPH 3TOM NEPEBOAUTH MPAKTHUYECKYIO0 3aJady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKUX
SIBIICHUI;

OMKCHIBATh U3yYEHHBIE CBOMCTBA TEN U (PUINYECKUE SBJICHMS, UCIOIB3YS
dbu3nueckue BEIUYUHBI (CpEIHSAS W MTHOBEHHAs CKOPOCTh Tejla MpHU
HEPAaBHOMEPHOM JBWKEHHH, YCKOPEHHE, IMEpPEMEIIECHHE, IMyTh, YIJIOBas
CKOpOCTb, CHJIa TPEHUS, CUja YNPYTrOCTH, CUJa TSAKECTH, YCKOPEHHUE
CBOOOJHOTO TMAaJEHUs, BEC Tela, HUMIYJIbC Tella, HMIIYJIbC CHJIBI,
MexaHu4eckas paboTa M MOIIHOCTb, TOTCHIMAJIbHAS DHEPrus Teda,
MOAHSATOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPIUsl CIKATOU
NPYKUHBbI, KUHETUYECKAs DSHEpPrus, IOJIHASI MEXAHUYeCKash SHEeprus,
NEepPHOJI U YacToTa KoJieOaHUM, AJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb MPEIIOMIICHUS CPEAbl), PU OMUCAHUU
MPaBUJIBHO TPAKTOBATh (DU3MUECKUI CMBICT HCIOJIb3YEMbIX BEIIUYHH,
000O3HAaUeHUs W €IUHUIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3bIBAIOIIUE JIAHHYIO (PU3MUECKYIO0 BEJIUYUHY C JAPYTMMHU BEIMYUMHAMU,
CTPOUTH TpapUKU U3yUCHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEJIIMYUH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBIEHUS M IPOIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHWs HHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHMS,



OPUHLMII CYNEPHO3ULMU CHUJI, NPUHUUI OTHOCHUTEIbHOCTU ['ammies,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MUMIIYJIbCa, 3aKOHBl OTPAKEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMsI 3aps0BOIO U MacCOBOTO YHUCE
IpU SJACPHBIX PEAKIMIX, MPU 3TOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3aIIMChIBAaTh €r0 MaTEMAaTUYECKOE BBIPAKEHUE;

OOBACHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA TE€J, B TOM 4YMCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH
NPUYUHHO--CIIEJICTBEHHBIE ~ CBSI3M, CTPOUTH OOBACHEHHE H3 2-3
JIOTHYECKHX IIaroB C OMOPOM Ha 2—3 M3yUEHHBIX CBOWCTBA (PU3UUYECKUX
SIBJICHUH, PU3NIECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemate pacyéTHble 3adaud (ONHUparoluMecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PUINUECKHE
BEJIMUMHBI: HA OCHOBE aHaJIM3a YCJIOBHUS 3aJayd 3alUChIBaThb KpPAaTKOE
YCIIOBHE, BBISIBIIATh HEJOCTAIOUIME WJIM M30BITOYHBIE JTaHHBIE, BHIOUPATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJISl PEUICHMS], IPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HaueHus (HU3NuecKou
BEJIMYMHBL;

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO pEIIUTh NpPH MOMOLIU
(U3MYECKUX METOIOB, HCIOJIb3ySl ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IIPOBEPSEMOE  IPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh NOPsAJKa
IIPOBEICHUSI  UCCIIEIOBAHUS, JIENIaTh  BBIBOJBI, HMHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOJEHUH U OIBITOB;

IPOBOJUTH OMbBITHI 1O HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
(du3MUecKux CBOMCTB Ten (M3y4dyeHue BTOpPOro 3akoHa HbroTOHa, 3akoHa
COXPAaHEHUSl HHEPruH, 3aBUCHUMOCTb NEpHOAa KoJeOaHUN NpPYKMHHOTO
MasTHHKA OT MaccChl Tpy3a M KECTKOCTH NPYXKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MAJIbIX KOJICOAHUH, MPSAMOJIIMHEHHOE PaCpOCTPAHEHUE CBETA,
pasiiokeHre Oenoro cBeTa B CHEKTP, U3YUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOMIHBIX W JMHEMYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 H30bITOYHOro Habopa
o0OpyZOBaHUsl, ONUCHIBATh XOJI OMNbITa W  €ro  pe3yJbTaThl,
bopMyIUpPOBaThH BHIBOIHI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpeqHee 3HAUYeHHE U3MepsAeMoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparoiel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTEILHOTO PUOOpPa);

NPOBOJUTh HCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCITOJIb30BAaHUEM IMPSMBIX HM3MEPEHUH (3aBHCHUMOCTH IIyTH OT BPEMEHHU



Ipy PaBHOYCKOPEHHOM [IBKEHMM O€3 HayajdbHOM CKOPOCTH, MepHuoja
KOJICOAaHU MaTeMaTH4eCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpaK€HUs CBETa OT yIJia MaJeHUs U yrija MpeIoMIICHUs OT yria
NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOM 3aBUCHMOCTH
bu3nUecKkux BEIUYMH B BUAE TaOIUIl M TpaUKOB, J€jaTh BBHIBOABI 1O
pe3yibTaTam UCCIeI0BaHuUs;

IPOBOJAUTH KOCBEHHBIE HW3MEpeHUs (U3NYECKUX BEIWYUH (CpemHss
CKOpPOCTh M YCKOpDEHHE Tela TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MaJeHHUsl, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHUsI CKOJIBKEHUS, MEXaHHueckas paboTa M MOUIHOCTb, 4YacTOTa U
nepuos KojeOaHuM MAaTeMaTHYeCKOro U MPYKUHHOTO MAasTHUKOB,
ONTUYECKasl Ccuja coOuparomed JIMH3bI, PAaJUOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANBHYIO YCTAaHOBKY U
BBINOJHATh U3MEPEHHUS, CIETysI NPEII0KEHHON MHCTPYKIMH, BBIYUCIIATH
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNbTaThl C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpPHBIM
000OpyI0BaHUEM;

pa3nuyaTh OCHOBHBIE NPHU3HAKM M3YyYEHHBIX (PU3UYECKUX MOJAEIeH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKAas IJIMH3a, IUTAHETApHAas MOJENTh aTroMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX OmNHUCcaHusi (B TOM YHUCIE:
CHHUJIOMETP, JOATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, TMepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKOTN, JO3UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBaX (PU3WYECKUX SBICHUHW M  HEOOXOoauMble (u3nyeckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXEMaTHUHbIE PUCYHKH U3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIIECCOB
IpU PEIICHUH Y4eOHO--TIPAKTUYECKUX 3a/1ad, ONTHYECKHE CXEMBbl IS
MOCTPOEHUS N300paKEHHH B IJIOCKOM 3epKajie U coOuparomien JnH3e;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  WHGOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIMOJIb30BaHUs (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU 111 oOecriedeHus: 0€30MacHOCTH MPH OOpaIleHuu ¢ MpudopamMu u
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3II0POBbS U COOIIOJCHUSA
HOPM IKOJIOTUYECKOTO TOBEJCHHS B OKPY>KaIOIEeH Cpee;



OCYILECTBIATh MOUCK HMHPOpMAMU (PU3NYECKOTO COAECpKAHUS B
HHuTepHeTe, caMoCTOATENBHO (HOPMYIIUPYsI TOMCKOBBIN 3alIpoc, HAXOAUTh
IYTH ONPEJENIEHUsI JOCTOBEPHOCTH MOIYYEHHON MH(POpMAIM Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTOJIHUTEIIBHBIX UCTOYHUKOB;

MCITOJIB30BATh MPY BBINOJHEHUN YUEOHBIX 3aJaHUI HAyYHO--TIOMYJISIPHYIO
JAUTEepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MAaTE€pHaIbI,
pecypcebl cetu MIHTEpHET, BiaieTh NPpUEMAaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIEHHS HA OCHOBE
uHGOpMaAIlMM U3 HECKOJBKUX HCTOYHUKOB (DU3HUECKOTO COACpIKAHMS,
nyOIMYHO NPEACTABIATh PE3yJIbTaThl IPOEKTHOM WM UCCIIEI0BATENbCKON
NEATEIBHOCTH, IIPM  OTOM TIPaMOTHO  MWCIOJIb30BAaThb  U3YYEHHBIU
NOHATUUHBIM anmapaT W3y4aeMoro paszjena (U3MKH U CONPOBOXKAATH
BBICTYIUICHHE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

n/n

HaumeHoBaHue pa3ieioB
U TeM MPOrpaMMbI

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

JIeKTPOHHBbIE
(undposbie)
oOpa3oBaTejibHbIE

pecypchl

Buanl nesreJLHOCTH
00y4arouuxcs ¢
y4eToM padoueit
NMPorpamMmbl
BOCIIUTAHUSA

Pa3nes 1. ®u3uka u eé posib B IO3HAHUM OKPY/KAIOIIEro MHUpa
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1.2

®du3uka - HayKa 0 IpUpoJIe

du3znueckne BeININHBI

bu6mmorekxa [IOK
https://m.edsoo.ru/7f416194

bu6nmoreka [JOK
https://m.edsoo.ru/7f416194

BrisiBienue paznuunit
Mexay GU3NYECKUMU U
XUMHYECKUMHU
MIPEeBPAICHUSIMH.
PacniosnaBanue n
KJ1accuukanms
(bu3NYECKUX SIBICHUM:
MEXaHUYECKUX,
TEIJIOBBIX,
ANEKTPUUECKUX,
MarHUTHBIX U CBETOBBIX.
Habmronenue u
onucaHue GU3NYECKUX
SIBJICHU

OmnpenenexHre UEHbI
JIEJICHUS [IIKaJIbI
U3MEPUTEIIBHOTO
npubopa. U3mepenue
JIMHEWHBIX pa3MepPOB TE
U TIPOMEXYTKOB



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

1.3

EcTtecTBeHHOHAYUHBIH
METO/]T TO3HAHUS

bubmunoreka [JOK
https://m.edsoo.ru/7f416194

BPEMEHHU C y4ETOM
MOrPEIIHOCTEH.
N3mepenne o0bEMa
KHUJKOCTU U TBEPIOTO
tena. 3smepenue
TEMIIEPATYPHI IPU
TTOMOIITH JKUIKOCTHOTO
TEPMOMETpA U JaTYUKa
TEMIIEPATYPHI.
Brinosinenue
TBOPUYECKUX 3aJaHUM O
MOKCKY CIIOCOO0B
U3MEpEHUsT HEKOTOPBIX
(bU3UIECKUX
XapaKTePUCTHK,
HaIpuMep, pa3MepoB
MaJbIX 00bEKTOB
(BoJIOC, MPOBOJIOKA),
yAanéHHBIX O0BEKTOB,
OOJBIINUX PACCTOSHUM,
MaJbIX MPOMEKYTKOB
BpeMmeHu. O0CyxieHne
peiIaraeMbIxX
croco6oB

BoelasrkeHne runores,
OOBSICHSAIOLINX MPOCTHIE
SBJICHUS, HAIIPUMED: —
o4yemMy
OCTaHaBJIIMBAECTCs
JBIKYIIEECS 110



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

TOPHU30HTAIbHOU
MOBEPXHOCTHU TEJO; —
MOYEMY B JKapKYIO
MOro/1y B CBETJIOMN
0JICK]I€ MPOXJIaaHEH,
YyeM B TEMHOM.
[Tpeniosxenue crnocoboB
MIPOBEPKHU TUIOTE3.
IIpoBenenue
HCCJICIOBAHUS 110
MPOBEpKEe KaKoUInodo
runote3bl. [locTtpoenue
MPOCTEUIIIUX MOJIETEH
(bu3UYecKuX ABICHUH (B
BHJIC PUCYHKOB WJIH
CX€EM), HallpuMep
najieHue MpeMEeTa;
MIPSAMOJIMHEMHOE
pacnpocTpaHEHUE CBETa

Hroro no pazneny

Pa3nean 2. [lepBoHayaibHbIE CBeJIeHUS 0 CTPOCHUH BellleCTBA

6

2.1

CrpoeHue BenecTa

bu6mmorexa [IOK
https://m.edsoo.ru/7f416194

HCIIOJIE30BaHHUE
BOCIIUTATCJIBbHBIX
BO3MOKHOCTEH
coJiepKaHusl yueOHOTO
npeaMeTa uepes
JIEMOHCTPAIIIIO JAETAM
IPUMEPOB
OTBCTCTBCHHOI'O,



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

IPa)xaaHCKOTO
MIOBEJICHHS, TIPOSIBIICHUS
YeJI0BEKOII00Us 1
JO0OPOCEePACYHOCTH,
gyepe3 1oa00p
COOTBETCTBYIOIIHX
TEKCTOB JJIsl YTCHUS,
3a11aq JUTsl PEIICHUS,
NpOOJIEMHBIX CUTYalui
JUTSL OOCYKJICHUS B
KJacce;

2.2

JBr>xeHue u
B3aMMO/IEVICTBUE YaCTHI]
BEILIECTBA

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

HaGmonenue u
OO0BSICHCHHE
OpOYHOBCKOTO
JIBUOKCHUS U SIBIICHHS
muddy3uu. [Iposenenue
1 00BSICHEHHE OTIBITOB
M0 HaOTIOICHUIO
TEIJIOBOTO PACHIUPEHUS
ra3oB. [IpoBenenue u
00BSICHEHHE OITBITOB I10
OOHAPYKEHHIO CUJT
MOJICKYJISIPHOTO
MPUTSKCHUS U
OTTAJIKUBAHUS

2.3

ArperaTHble COCTOSTHUS
BEIICCTBA

bu6mmorexa [IOK
https://m.edsoo.ru/7f416194

Omnucanue (¢
WCTIOIb30BaHUEM
MIPOCTHIX MOJIENEN)
OCHOBHBIX Pa3JIM4Uil B



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

CTPOCHHH Ta30B,
XKUIKOCTEH U TBEPIBIX
ten. O0bICHEHHE MaJIOH
C)KMMAeMOCTH
XKUIKOCTEH U TBEPIBIX
TeI, OOJIBIION
CKMMAaeMOCTH T'a30B.
OObsicHEHHUE
COXpaHeHus (hOpMbI
TBEPJBIX TEI U
TEKY4YEeCTH KUJKOCTH.
[IpoBeneHME OMBITOB,
JIOKAa3bIBAIOIIMX, YTO B
TBEPJIOM COCTOSIHUH
BO/JIBI YaCTHI[bI
HaXOJSTCS B CPEAHEM
JlajbIIIe IPYyT OT JIpyra
(TJIOTHOCTH MEHbIIIE),
YeM B JKHJIKOM.
YcraHoBlIeHHE
B3aMMOCBS3H MEXKIY
0COOCHHOCTSIMH
arperaTHbIX COCTOSTHHUI
BOJIBI U
CYIIECTBOBAHHEM
BOJIHBIX OPTaHU3MOB
(MC — 6uonorus,
reorpadus)

Uroro no pazgeny




Pasznen 3. /IBuskeHue U B3aUMo/ieiicTBHE TeJl

Uccnenosanue
PaBHOMEPHOTO
IBIDKEHUS,
OTpeJIeIICHUE eT0
MIPU3HAKOB.
Habmronenune
HEpPaBHOMEPHOTO
JIBIDKEHUS U
OTpeJICIICHUE €T0
OTJIMUHI OT
PaBHOMEPHOTO
NIBIDKEHUS.
Onpenenennue CKOPOCTH
PaBHOMEPHOTO

bu6mmoreka [IOK
JBUKEHHS (LIapyKa B

3.1 M 3
CXATITTECKOC ABIDREHHC https://m.edso00.ru/7f416194

XKHUJIKOCTH, MOJICTTH
ANEKTPUUYECKOTO
aBTOMOOMJIS U T.1.).
Omnpenenenue cpeaHeit
CKOPOCTH CKOJIBKCHHSI
OpycKka WM IapukKa 1o
HAKJIOHHOM TIJIOCKOCTH
Pemenue 3anau Ha
oTpe/ieNieHUe MyTH,
CKOPOCTH U BpEMEHHU
PaBHOMEPHOTO
NBIDKEHUS. AHAIN3
rpauKOB 3aBUCHUMOCTH
MYTH ¥ CKOPOCTH OT



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

BPEMEHHU

3.2

WNuepuus, macca,
ILIOTHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

OOBscHEHUE U
MIPOTHO3UPOBAHUE
SIBIICHHH,
00yCIIOBJICHHBIX
WHEpLUeH, HalIpumep,
YTO MPOUCXOIUT TPH
TOPMOKCHHUH HJIH
PE3KOM MaHEBpE
aBTOMOOMIISA, TOYEMY
HEBO3MOKHO MTHOBEHHO
MPEKPATUTH ABUKCHHE
Ha BEJIOCHIIC]IC HIIN
caMoKaTe U T. .
[IpoBenenue u ananus
OIIBITOB,
JIEMOHCTPHUPYIOIINX
M3MEHEHUE CKOPOCTH
JIBHOKCHUS TeJa B
pe3yJibTaTe ACHUCTBUS Ha
HETO JIPYTuX Tell.
Pemenue 3amay Ha
oTpe/eTICHUE MACChI
Tena, ero o0béMa u
wiotHocTulIpoBeeHue
Y aHAJI3 OIBITOB,
JIEMOHCTPHUPYIOIINX
3aBUCHMOCTE U3MEHEHMS
CKOPOCTH T€Jia OT €ro
MacChl IpH



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

3.3

Cwnna. Buner cun

14

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

B3aMMOCHCTBUHU TEII.
N3mepenne macchl Tena
Pa3IMYHBIMHU
croco0amu.
Onpenenenue
IUIOTHOCTH TeJIa B
pe3ynbTaTe U3MEpPEHUs
€ro Maccel 1 00bEMa

N3yuenue
B3aUMOJICHCTBUS KaK
MIPUYUHBI U3MEHEHUS
CKOpPOCTH T€Jla U €ro
nedopmaruu. Onricanue
peaNbHBIX CUTYalUI
B3aUMOJICHCTBUS TEN C
MMOMOIIIBIO MOJIENICH, B
KOTOPBIX BBOJUTCS
MOHTHE U U300pakeHue
cuibl. I3yyeHue cuiibl
YIPYTOCTH.
Uccnenosanue
3aBUCUMOCTH CHJIBI
YIOPYTOCTH OT
YAJIMHEHUS] PE3UHOBOTO
IIHYpa WU TPY>KUHBI (C
MIOCTPOCHHUEM TpaduKa).
AHalu3 IpaKTUYECKUX
CUTYyalllid, B KOTOPBIX
MIPOSIBIISIETCS ACUCTBUE
CWJIBI yIIPYTOCTH



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

Hroro no paszneny

21

(ynpyrocts Ms4a,
KPOCCOBOK, BETOK
JiepeBa u ap.). AHaim3
CUTYaIUH, CBSI3aHHBIX C
SIBJIGHUEM TSATOTCHHUSI.
OO®bsicHeHne
OpOHUTATLHOTO
JIBHKCHHUS TUIAHET C
MCTIOJIb30BaHUEM
SIBIICHUS TATOTCHHUS
3aKOHA WHEPILIUU.
W3mepenue Beca Tena ¢
MTOMOIIIBIO
JTUHAMOMETpA.
O60ocHOBaHME ITOTO
crocoba u3MepeHusl.

Pa3nen 4. /laBienue TBEPABIX TeJ, :KUAKOCTEH U ra3oB

4.1

Hasnenue. [lepenaua
JIaBJICHUS TBEPIBIMU
TeJIaMU, KUAKOCTIMU U
ra3amu

bubmuorexa [JOK
https://m.edsoo.ru/7f416194

Ananus 1 00bICHEHHE
OTIBITOB U MPAKTHYECKHUX
CUTYaIuH, B KOTOPBIX
MIPOSIBIIICTCS CHIIA
nasiaeHus. O00CHOBaHUE
CH0Cc000B yMEHbILIEHUS
Y YBEITUICHHUS
nasieHus. 3yuenue
3aBHCHMOCTH aBICHUS
rasa oT o0bémMa u
TEMIIEPATYPHI.



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

4.2

I[aBJICHI/IC KUIKOCTHU

bu6mmorexa [IOK
https://m.edsoo.ru/7f416194

N3yuenue
0COOEHHOCTEH mepenadn
JIaBJICHUS TBEPABIMU
TeJaMU, JXUJIKOCTIMH U
razamu. O0OOCHOBaHHE
pe3yJIbTaTOB ONBITOB
0COOEHHOCTSIMH
CTPOCHUS BEIIECTBA B
TBEPIOM, JKUIKOM U
razoo0pazHoM
COCTOSTHHUSX.
DKCIEepUMEHTATILHOE
JI0Ka3aTeJIbCTBO 3aKOHA
ITackans. Pemenue
3a7a4 Ha pacu€r
JIABJICHUS TBEPAOTO TeNa

Hccnenosanue
3aBUCHMOCTH JaBJICHUS
AKHUJKOCTH OT TITyOUHBI
MOTPY>KCHUS U
IUIOTHOCTH KHUIKOCTH.
HaGmonenue u
00BICHEHHE
TUAPOCTATHYECKOTO
rnapajiokca Ha OCHOBE
3akona Ilackans.
N3yuenue
COOOIIATOIINXCS
cocynoB. Pemenue
3aJ1a4 Ha pacyér



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

4.3

ATMmoc(epHoe naBiieHue

bu6mmorekxa [IOK
https://m.edsoo.ru/7f416194

JTaBJICHUS KHIKOCTH.
OOBsicHEeHHE TPUHITUTIA
IEUCTBUSA
TUAPABIMYECKOTO
npecca,
IMTHEBMATHYCCKUX
MalIuH. AHalIN3 U
00BsICHEHHE
MPaKTUYECKUX
CUTYyalUid,
JIEMOHCTPHUPYIOIINX
MPOSIBJICHUE JTABJICHUS
’KHIKOCTH U 3aKOHa
[Tackais, Hanpumep
MIPOIIECCOB B OPTaHHU3ME
IIpU ITyOOKOBOJAHOM
HBIPSTHUU

DKCIepUMEHTALHOE
oOHapyXeHHe
aTMOC(EpHOTO
JIaBJICHUS. AHAIIU3 U
0OBSCHEHHE OTBITOB U
MIPAKTUICCKUX CUTYAITNH,
CBSI3aHHBIX C JACHCTBHEM
aTMOC(epHOro
nasiennst. O0ObICHEHNE
CYIIECTBOBAHHMS
atMocgepsl Ha 3emiie U
HEKOTOPBIX TUTAHETaX
AN €€ OTCYTCTBHUS Ha



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

JIpYTuX IJIaHeTax u
Jlyne. OObsicHEHHE
M3MEHEHHUS TIOTHOCTH
aTMocepsl ¢ BBICOTON U
3aBHUCHUMOCTHU
aTMochepHOoro
JTABJICHUS OT BBICOTHI.
Pemenne 3anay Ha
pacuér arMochepHOTro
nasneHus. M3yuenue
ycTpoiicTBa 6apomeTpa-
aHepouaa

4.4

JleicTBUE KUIAKOCTH U
rasa Ha OTPYKEHHOE B
HUX TEJO

bu6mmoreka [JOK
https://m.eds00.ru/7f416194

OKCHepUMEHTaIbHOE
oOHapyXCHHE ICHCTBUS
XKUJKOCTHU U Ta3a Ha
MOTPY>KEHHOE B HUX
teno. OnpeneneHue
BBITAJIKMBAIOIIEH CHIIBI,
JIEUCTBYIOLLEH Ha TEIIO,
IIOIPY>KEHHOE B
KUJKOCTh. [IpoBenenne
1 00CYXJICHHE OIIBITOB,
JIEMOHCTPHUPYIOITUX
3aBUCUMOCTh
BBITAJIKMBAIOIIECH CHIIBI,
JIEUCTBYIOIIEH Ha TEJO B
KUAKOCTH, OT 00BEMA
MIOTPY>KEHHOM B
KHUIKOCTh YaCTH TeJa U
OT IUIOTHOCTH



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

s)kunkoctu. [Iposepka
HE3aBHCHUMOCTH
BBITAJIKMBAIOIICH CHUJIBI,
JICUCTBYIOIIEH Ha TEJIO B
JKMJKOCTH, OT MacChI
teaa. MccnegoBanue
3aBHCHMOCTH Beca Tea
B BOJIC OT 00BEMa
MOrpYKEHHOM B
JKHJIKOCTh YaCTH Tela.

Hroro no pasaceiny

21

Pa3nes 5. PaGora n MoIHOCTD. JHeprus

51 PabGora 1 MomHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

DKCIEepUMEHTAIBHOE
onpeeIeHue
MEXaHUUYECKOH paboThl
CHUJIBI TSIKECTHU MPH
MaJICHUY TeJa U CUJIbI
TpEeHUs MpU
PaBHOMEPHOM
MIEPEMEILICHUU TeTa 110
TOPU30HTAJILHOU
nmoBepxHocTH. Pacuér
MOIIIHOCTH,
pa3BUBaeMoOM IIpU
noJIbEME M0 JISCTHUIIE.
Pemenue 3anau Ha
pacyér MEXaHUYECKOU
paboThI U MOIITHOCTH



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

5.2

[IpocTeie MexaHU3MBbI

bubmuoreka [JOK
https://m.edsoo.ru/7f416194

Ornpenenenue
BBIMTPBILIA B CUJIE
MIPOCTHIX MEXaHU3MOB
Ha IpUMepe phlyuara,
MOJIBHKHOTO U
HEOABIDKHOIO OJIOKOB,
HAKJIOHHOM IJIOCKOCTH.
HccenenoBanue ycnoBus
paBHOBECHSI pblyara.
OOHapyKeHHe CBOWCTB
MPOCTBHIX MEXaHU3MOB B
pa3IMYHBIX
WHCTPYMEHTaX U
MPUCTIOCOOTICHUSX,
HCIIOJIB3YEMBIX B OBITY U
TEXHHUKE, a TAK)KE B
KUBBIX OPTaHU3Max.
DKCIIepUMEHTAIILHOE
JI0Ka3aTeIbCTBO
paBeHCTBa paboT mpH
MIPUMEHEHUHU MTPOCTHIX
MEXaHU3MOB.
Onpenenenne KITJI
HaKJIOHHOM
IockocTh.Perenne
3a/1a4 Ha IPUMEHEHHUE
MpaBUJIa PaBHOBECHUS
pblyara u Ha pacuér
KT

5.3

MexaHudeckasi SHEPTHUS

bu6mmoreka [IOK

DKCIEpUMEHTATILHOE



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

https://m.edsoo0.ru/7f416194

ornpeerneHue
H3MEHEHMSA
KHHETHYCCKOH 1
MMOTSHIIHAILHOMN
SHEPIruu Teja MpH ero
CKaTBIBAaHUH 10
HAKJIOHHOH INIOCKOCTH.
@opMyJIMpOBaHHE HA
OCHOBE UCCJICJOBAHUS
3aKOHA COXpaHEHUs
MEXaHUYECKOU SHEPTHUU.
OO6cyxenne rpaHul]
MPUMEHUMOCTHU 3aKOHA
COXpPAaHEHUS SHEPTHUU.
Pemrenue 3amau ¢
HCIOJIL30BAHUEM 3aKOHA
COXpaHEHUs SHEPTUU

Hroro no paszneny 12
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO 68 12

YACOB I10 ITPOTPAMME



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

8 KVIACC

Ne HaumeHoBaHue pa3ieioB
n/n U TeM MPOrpamMmbl

Pa3gean 1. TensioBbIe IBJICHUSA

11 Crtpoenue u cBoiicTBa
' BEIIECTBA

KoaunuecTBO 4acoB

Bcero
padoThI

KoHTpoJibHbIE

IIpakTH4eckue
padoThI

JJIeKTPOHHBbIE
(undpoBbie)
oOpa3oBaTesibHbIE

pecypchl

bu6mmorexa [IOK
https://m.edsoo.ru/7f4181ce

Bunnl gesireJJLHOCTH
00y4arouuxcs ¢
yueToM padoueit
NMPorpamMmbl
BOCIHTAHUS

Ha6monenue,
MPOBEJICHHE U
00BSICHEHHE OTBITOB
10 HAOJIIOIEHUEO
TEIIOBOTO
pacuIMpeHus ra3oBs,
JKUAJIKOCTEN U
TBEPABIX TEI.
OObsicHeHue
COXpaHeHUs 00bEMa
TBEPBIX TEI,
TEKY4eCTH KHJIKOCTU
(B TOM uncIe,
Pa3HHUIBI B TEKYYECTH
JUTSL pa3HbIX
KUAKOCTEN),
JTaBJICHUS Ta3a.
[IpoBenenune onpITOB,
JEMOHCTPHUPYIOIIHUX
3aBUCHUMOCTh
JABJICHUS BO3/IyXa OT



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

ero o0néma u
HarpeBaHus Uiu
OXJIAKICHMS, 1 UX
00BsACHEHHE HA
OCHOBE aTOMHO-
MOJIEKYJIIPHOTO
yueHus. AHanus
MPaKTUYECKUX
CUTYallH, CBA3aHHBIX
CO CBOMCTBaMH ra3oB,
JKAOKOCTEN U
TBEPJBIX TET

1.2

TenuoBsle poLecchl

21

bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce

O6ocHOBaHMeE MpaBUII
U3MEPCHHUS
TEMIEPATYypPHI.
CpaBHeHue
Pa3JINYHBIX CIIOCOOOB
U3MEPEHUS U IIKaJ
TEMIEPATYypPHI.
HaOmronenne n
00BSCHEHHE OILITOB,
JIEMOHCTPHPYIOIIIHAX
W3MCHCHHE
BHYTpEHHEH dHepruu
TeNa B pe3yNbTaTe
TEIUIONepeauu U
paboThI BHELITHUX
cui. HabGmronenue u
0OBSICHEHHE OITBITOB,
o0cyxIeHne



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

MPaKTUYECKUX
CUTYallHH,
JEMOHCTPUPYIOIIUX
pa3IUYHbIC BUIbI
TEeIUIoNepe1avyn:
TEIJIONPOBOIHOCTbD,
KOHBEKIIHUIO,
U3IIy4CHHE.
HccnenoBanue
SIBJICHUS
TeruiooOMeHa npu
CMEIIMBAaHUU
XOJIOJIHOM U ropsiyeit
Bo/bl. Habmonenue
YCTaHOBJICHUS
TETJIOBOTO
PaBHOBECHS MEXTY
ropstueil ¥ XOJIOJHON
Booi. Onpenenenne
(n3mepenue)
KOJIMYECTBA TEIUIOTHI,
IIOJIy4YEHHOT'O BOJOU
MIpH TEIJI000MEHE ¢
HarpeThIM
METAJUTHYECKUM
AITAHIPOM.
Onpenenenue
(n3mepenue)
YAEIBHON
TEIUIOEMKOCTH




Hroro no pazneny

28

BemecTBa. Pemenue
3aJ1a4, CBSI3aHHBIX C
BBIUKCIIEHHEM
KOJIMYECTBA TEIUIOThI
U TEIUIOEMKOCTH TPH
TEII000MEHE

Pa3zgen 2. diekTpruyeckne 1 MAarHUT

2.1

aﬂeKTpI/I‘ICCKI/IC 3apsAabl.
3ap$[)KeHHBIe TCJIa U UX
B3aHMOJICHCTBHE

HbI€ SIBJICHUSA

bu6mmorexa [IOK
https://m.edsoo.ru/7f4181ce

HaOmronenue n
MIPOBEJICHHUE OIBITOB
10 AJIEKTPU3ALIUU TEJ
npu
COIIPUKOCHOBEHUU U
WHIYKIIEN.
HaoOmronenne n
00BsACHEHUE
B3aNMOJICHCTBHS
OJHOUMEHHO U
Pa3HOMMEHHO
3apsKEHHBIX TEll.
OObscHEHUE
MPUHIMIIA JEHCTBUSA
AJIEKTPOCKOTIA.
OO0bBsAcCHEeHNE IBICHUN
AJICKTPU3ALNH TIPH
CONPUKOCHOBEHUU
T€Jl U UHIYKIUEN C
HCIOJIb30BaHUEM
3HAHUM 0 HOCHUTEIISIX



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

IIEKTPUIECKUX
3apsI/IOB B BEIIIECTBE.
Pacno3nasanue u
00BsACHEHHE ABICHUMI
AJICKTPU3ALNH B
ITOBCETHCBHOM
»ku3uu. HaOmonenue
1 00BICHEHHE
OIIBITOB,
WLTIOCTPUPYIOIIHX
3aKOH COXPaHCHUS
AJICKTPUUYECKOTO
3apsina. Habmronenue
OIIBITOB 110
MOJICTUPOBAHUIO
CUJIOBBIX JIMHUH
AIEKTPUIECKOTO
nons. MceimeqoBanme
JIeHUCTBUS
AIEKTPUYECKOTO OIS
Ha MPOBOJIHUKH U
TUDIIEKTPUKU
®denepanbHas
pabouas rmporpamma |
®usnka. 7-9 Knacchl
(6

2.2

ITocTosiHHBIH
BJIEKTPUYECKUIN TOK

20

bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce

HaGmronenne
Pa3TUYHBIX BHJIOB
EeWCTBUS
AJIEKTPUIECKOTO TOKA



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

U 00HapYXEHHUE ITUX
BUIOB JICUCTBUA B
IIOBCEIHEBHOM
skmu3Hu. HabOmronenue
BO3HUKHOBCHHMS
ra3oBOro paspsijaa u
AIEKTPUUECKOTO TOKA
B xkuakoctu COopka u
HCIIBITAHUE
BJIEKTPUYECKOMN LIETTH
ITOCTOSIHHOT'O TOKA.
H3mepeHue cuitbl
TOKa aMIIEpPMETPOM.
H3mepenue
AIEKTPUIECKOTO
HaATIPSDKEHUS
BOJIbTMETPOM.
IIpoBenenue n
O0OBSICHEHHE OIBITOB,
JEMOHCTPHUPYIOIIHUX
3aBHCUMOCTD
3JIEKTPUUYECKOTO
COTNIPOTHBIICHUS
MMPOBOJIHHKA OT €T0
JUTAHBI, IO N
MTOMIEPEYHOTO CEUCHUS
U MaTepuana.
HccnenoBanue
3aBHCUMOCTH CHJIbI
TOKa, TPOTEKAIOLIETr0




2.3

MarauTHEBIE SBICHUS

1.5

bu6mmorexa [JOK
https://m.edsoo.ru/7f4181ce

4yepes3 pe3sucTop, oT
COIIPOTHBIICHUS
pe3ucropa u
HaIpPsDKEHUS Ha
pesucrope. [IpoBepka
IIPABUJIA CJIOKCHHUSA
HaIPSOKECHUH TIPU
II0CJIEI0BATENBHOM
COCIMHEHUH JIBYX
PE3UCTOPOB.
[IpoBepka mpasuiia
JUISL CUJIBI TOKA MpU
napajuIeIbHOM
COEIMHEHUU
PE3UCTOPOB

Hccnenosanue
MarduTHOTO
B3aMMOJICHCTBHS
MMOCTOSTHHBIX
MarHuToB. M3yuenue
MAarHUTHOTO ITOJIS
IMOCTOSTHHBIX
MarHuTOB TIPU UX
00bEIMHEHUH H
pa3ieneHun.
Hccnenosanue
MarduTHOTO
B3alUMOJICUCTBU
MOCTOSTHHBIX
MarHutoB. M3yuenue



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

MAarHUTHOTO IIOJIS
IMOCTOSTHHBIX
MAarHMTOB IIPU UX
00BEIMHEHUN U
pa3aeieHuu.
[IpoBenenue onbITOB
M0 BU3YaIH3alUU
I10JIS IOCTOSTHHBIX
MarHuToB. 3ydeHue
SIBJICHUS
HaMarHU4YMBaHH
BEIIECTBA.
Hccnenosanne
IEUCTBUA
AJIEKTPUIYECKOTO TOKA
Ha MarHUTHYIO
crpenky. [IpoBenenne
OITBITOB,
JEMOHCTPUPYIOLIUX
3aBUCHMOCTD CHJIbI
B3aMMOJICHCTBHS
KAaTYIIKUA C TOKOM U
MarsuTa oT CUJIbI 1
HaIpaBJieHUs TOKA B
KaTylmke. AHaIu3
CUTyaruin
MPaKTUYECKOTO
pUMEHEHUs
AIIEKTPOMArHUTOB (B
OBITOBBIX




TEXHUYECKUX
YCTPOMCTBAX,
IPOMBINIJICHHOCTH,
MEJTUIIIHE).

H3ydenue nerictBus
MarHuTHOTO TOJIs Ha
IIPOBOJHUK C TOKOM.
H3yuenue nerictBus
JJIEKTPOABUTATES.
Nsmepenue KI1/]
AIEKTPOABUTATEIHHON
YCTaHOBKH.
PacnioznaBanue u
aHAJIU3 PA3ITUYHbIX
IIPUMEHEHUN
3JIEKTPOJIBUTATENEIN
(TpaHCnoOpT, OBITOBBIE
yCTpOHCTBA U Ap.)

2.4

DJIEKTpOMarHuTHast
WHTYKITHS

Uroro no pazgeny

PesepBHOE Bpems

37

bu6mmorexa [JOK
https://m.edsoo.ru/7f4181ce

OMBITE IO
HCCIIEI0BAHUIO
SIBJICHUS
3JIEKTPOMArHUTHOMN
WHTYKIIWH:
HCCIICAOBAHUE
M3MCHCHUI 3HAYCHUS
Y HaIpaBJIeHUs
MHIYKIIMOHHOTO TOKa



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

OBIIEE KOJIMYECTBO YACOB 68 3

145
I10 ITPOTPAMME



9 KJIACC

n/n

Pa3zgen 1. Mexannueckue siBJICHUA

11

HauMmenoBanue
pa3aesioB U TeM
NporpamMmbl

MexaHn4ecKoe JIBHKEHHUE

U CHOCOOBI €r0 OIUCAHUL

KoanuecTBo 4acoB

KoHnTtpoJbHbie

Bcero
padoThI

10

IIpakTHYeckue
padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchI

bubmmoteka [IOK
https://m.edsoo.ru/7f41a4a6

Bunnl gesireJJLHOCTH
00y4arouuxcs ¢
yueToM padoueit
NMPorpamMmbl
BOCIIUTAHUS

AHanu3 1 00CyKIeHre
pa3IMYHbIX TPUMEPOB
MEXaHUYECKOTO
JIBUKCHUS. AHAITU3 U
o0cyxaeHne crnoco0oB
OO6cyxeHre rpaHuly
MPUMEHUMOCTH MOJICIIN
«MaTepualibHas TOUKa.
Ornucanue
MEXaHUYECKOTO
JBUKEHUS PA3TUIHBIMU
cniocobamu (ypaBHEHHE,
Tabauna, rpaguk).
Amnanu3 )KU3HEHHBIX
CUTyalui, B KOTOPBIX
TIPOSIBIISICTCS
OTHOCHUTEIIEHOCTH
MEXaHHYECKOTO
nBrxenusa. Habmronenue
MEXaHUYECKOTO
JBUKCHHSI TeJa



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

OTHOCHUTEIILHO Pa3HBIX
Ten orcuéra. CpaBHEHHE
MyTel U TPACKTOPUi
JBUKEHHS OJTHOTO U
TOTO K€ Tella
OTHOCHUTEIILHO Pa3HBIX
TN oTcuéra. AHAIU3
tekcta ["amues 06
OTHOCUTEIIbHOCTH
JIBUKCHWSI; BBITTOJIHEHUE
3a/laHui MO TEKCTY
(CMBICITOBOE UTEHHUE).
Onpenenenue cpegHei
CKOPOCTH CKOJIbKECHHS
OpycKa UK JBUKEHUS
mapukKa no HakJIOHHOM
mwiockocTu.Onpezenenue
CKOPOCTH PaBHOMEPHOTO
IBUKEHUS ([IaprKa B
KUJKOCTU, MOJICIH
INEKTPUUYECKOTO
ABTOMOOWJIA U T. II.).
Onpenenenue NyTH,
MPOMJIEHHOTO 32 TaHHBIN
MIPOMEXYTOK BPEMCHH, U
CKOpPOCTH TeJa 1o
rpaduKy 3aBHCUMOCTH
MyTH PAaBHOMEPHOTO
JBUKECHHS OT BPEMEHHU.
OO6cyxnenue




BO3MOYKHBIX IMPUHIIUIIOB
JeicTBUS MpUOOpPOB,
U3MEPSIOIINX CKOPOCTh
(ctmaoMeTpoB).
Brruucnenue nytu u
CKOPOCTHU TpHU
PaBHOYCKOPEHHOM
IPSIMOJIMHEHOM
JBIKEHUHU TeJIa.
Ornpenenenue
MPOUJIEHHOTO ITYTH U
YCKOPEHHUS ABUKECHUS
Tena no rpaguky
3aBUCUMOCTH CKOPOCTH
PaBHOYCKOPEHHOTO
IPSIMOJIMHEVHOTO
JBIKEHUS TeJa OT
BpemeHu. [IpoBepka
TUIIOTE3bI: €CIIH NPHU
PaBHOYCKOPEHHOM
IBUKEHUU O€3
Ha4yaJbHOU CKOPOCTH
MyTH OTHOCSATCS KaK Psij
HEUYETHBIX YHCeJI, TO
COOTBETCTBYIOIIINE
MMPOMEXYTKH BPEMEHHU
OJIMHAKOBBI.

1.2

BzaumopeiicTBue Ten

20

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a4a6

HaoOmroneune n
00CYX/ICHHE OIBITOB C
JBUKCHHUEM Teja MPU



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

YMEHbBIIICHUU BIUSHUS
JIPYTUX TEll,
MPENSATCTBYIOITUX
NBIDKECHUIO. AHaIN3
TekcTta ["anuies ¢
OIIMCAaHHEM MBICIICHHOI'O
HKCIIEPUMEHTA,
00OCHOBBIBAIOIIETO
3aKOH UHEPIIHH;
BBITIOJTHEHHE 3aJJaHNH 110
TEKCTY (CMBICIIOBOE
yrenue). O0cyxaeHue
BO3MOKHOCTH
BBIIIOJIHEHMS 3aKOHA
WHEPIIUN B PA3THIHBIX
CHCTEMax
otcuéra./leiicTBus ¢
BEKTOpPaAMHU CHUJT:
BBINOJIHEHHE 3aJaHUH 110
CIIOKECHUIO U
BBIYMTAHUIO BEKTOPOB.
HabGmronenue u/nnu
MIPOBEICHHUE OTBITOB,
JEMOHCTPHUPYIOIITIX
3aBUCHMOCTD YCKOPECHHS
TeJla OT MPUII0KEHHOM K
HEMY CHJIBI U MacChl
Tena. AHam3 U
00BsACHEHHE SIBIEHUH C
HCIOJIb30BaHUEM




BTOPOT0 3aKOHA
Hrrorona. Pemenne
3aJ]a4 C MUCII0Jb30BaHUEM
BTOPOTO 3aKOHA
HproTona u npaBuia
CIIOKCHUS CHII.
Ornpenenenue
YKECTKOCTU IPYKUHBI.
AHanu3 cuTyanuu, B
KOTOPBIX HAOJI0IAI0TCS
ynpyrue aegopmaiuu, u
X 00BICHEHHE C
HCIOJIBL30BAHUEM 3aKOHA
I'yka. Pemenue 3anau ¢
HCIOJIb30BAHUEM 3aKOHA
I'yka. Uccnenoanue
3aBHCHMOCTH CHJIbI
TPEHUS CKOJBKEHUS OT
CUJIbl HOPMAJIBHOTO
nasienus. O0CcyxaeHue
pE3yNbTaTOB
HCCIICAOBaHUSA.
Onpenenenue

ko3¢ dunrenTa TpeHus
cKonbxeHus. M3mepenue
CHUJIBI TPEHUS

MMOKOs. AHAIIN3 CHII,
JEHCTBYIOILIMX Ha TEJIO,
MOKOSIIIEECs Ha OTOpeE.
Ornpezenenue eHTpa




TSAKCECTU Pa3JIMIHBIX TCII

1.3

3aKOHEBI COXPAaHCHUMA

10

bubmmoreka [IOK
https://m.edsoo.ru/7f41a4a6

HaOmronenune n
00CYyKJIEHUE OMBITOB,
JIEMOHCTPUPYIOLTUX
nepeaavy UMIysbca npu
B3aUMOICUCTBUH TeIl,
3aKOH COXpaHEHHS
UMITyJIbCa IpU
a0COIOTHO YIIPYTOM U
HEYIIPYroM
B3aMMO/JICHCTBUH TEIL.
AHanu3 cutyanuii B
OKpY>KalOILEH KU3HHU C
MCIIOJIb30BAaHUEM 3aKOHA
COXpaHEHHUs UMITYJIbCa.
Pacno3naBanue sBineHus
PEaKTUBHOTO JABUKEHUS
B [IPUPOJIE U TEXHHKE.
[IpumeneHue 3akoHa
COXpaHEHUs UMITYJIbCa
JUTA pacyéra
pe3yabTaToOB
B3aMMOJecTBY Ten (Ha
npuMepax Heynpyroro
B3aUMOJIEUCTBHUS,
YIOPYroro HeHTPaaTbHOTO
B3aUMOJICUCTBUS ABYX
OJIMHAKOBBIX TEJI, OJTHO
13 KOTOPBIX
HEMOABMXKHO). Pemenne



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

3a/1a4 C UCIOJIb30BAHUEM
3aKOHA COXPaHECHHUS
umnyisca. OnpeneneHue
paboThI CUJIBI YIPYTOCTH
IIPY NTOABEME I'Py3a C
HCIIOJIb30BAaHUEM
HEIOJIBUYXKHOTO U
MOJIBUKHOTO OJIOKOB.
H3mepenue MOIHOCTH.
H3smepenue
NOTEHLUAIbHON YHEPIUH
yupyro
nepopMHUpOBaHHON
npyxunsilzamepenue
KMHETUYECKON SHEPrUU
Tesa Mo JUIMHE
TOPMO3HOTO IIyTH.
DKCrepuMEHTAIbHOE
CpPaBHEHHE U3MEHEHUs
MMOTEHLIMAIIBHON U
KMHETUYECKOU DHEPruil
TeNa MpH IBUKEHUH 110
HaKJIOHHOM TUIOCKOCTH.
DKCcrepuMEHTAIbHAS
MIPOBEPKA 3aKOHA
COXpaHEeHUs
MEXAHUUYECKOHN HEPTUN
pu CBOOOTHOM
naaeHuu. Ilpumenenune
3aKOHA COXpaHEHUs




Hroro no pasaceiny

40

MEXaHUYECKON IHEPrun
JUTA pacyéra
MOTEHIIMAIILHON U
KMHETUYECKOMN YHEPT Uil
Tela. Pelenue 3agad ¢
HCII0JIb30BAaHHUEM 3aKOHA
COXpaHEHUs
MEXaHUYECKON IHEPTUn

Pa3zgen 2. Mexann4decKHne KOJe0aHUA U BOJTHBI

2.1

Mexannueckue
KOJIeOaHus

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a4a6

HaOmronenue koie0anuii
IO JEHUCTBUEM CHII
TSOKECTH U YIIPYTOCTH U
oOHapykeHHe MOJOOHBIX
KoJIcOaHHH B
OKpPYKaroIIeM MHUpE.
Amnanus konedaHun
rpy3a Ha HUTH U Ha
npyxuse. Onpenenenue
4acTOTHI KOJIeOaHuH
MaTEMAaTHYECKOro 1
MIPY>KUHHOTO
MAasiTHUKOB.
HaoOmroneune n
00BSICHEHNE SIBIICHUS
pe3oHaHca.
Hccnenosanue
3aBUCHMOCTH Tepro/ia
KOJIeOaHMI



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

MIOJIBEIIICHHOT'O K HUTHU
rpy3a OT JUIUHbI
nutu.lIpoBepka
HE3aBUCHMOCTH MepHoJa
KoJIeOaHuil Tpy3a,
MIOJIBEIIICHHOTO K JICHTE,
OT Macchl Ipy3a.
Hab6monenue u
00CyX/ICHHUE OIIBITOB,
JIEMOHCTPHPYIOIIHUX
3aBUCHUMOCTH TIepro/ia
KoJIe0aHUM MPY>KUHHOTO
MasiTHUKa OT MaccChl
rpy3a U KECTKOCTH
npyxuHsl. [Ipumenenune
MaTEeMaTHIECKOTO U
MPYXKHHHOTO MasTHUKOB
B KQUECTBE MOJICIICH I
onucaHus KoneOaHui B
OKpPY’KaroIlleM MUpeE.
Pemenune 3amgay,
CBSI3aHHBIX C
BBIYMCIICHUEM WU
OIIE€HKOM 4aCTOTEI
(mepuopa) xoseOaHuit
N3mepenune yckopeHust
CBOOOHOTO MaICHUS

2.2

Mexannueckre BOJIHBI.
3BYK

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a4a6

OOGHapyxeHre 1 aHaIn3
BOJIHOBBIX SIBJICHHUH B
OKpY’KaroIieM MHpe.



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

HaGmonenue
pacnpocTpaHeHus
IPOJOIBHBIX U
MOTIEPEYHbIX BOJH (Ha
MOJIeNIi) U OOHAPYKEHHE
AQHAJIOTMYHBIX BUIOB
BOJIH B IIPUPOJE (3BYK,
BOJIHBI Ha BOJIE).
Beruncnenue TMHBI
BOJIHBI H CKOPOCTH
pacrpocTpaHeHHs
3BYKOBBIX BOJIH.
DKCTepuMEHTAIbHOE
oTpezieNieHUue TPaHHMII
YaCTOTHI CITBIIITIMBIX
3BYKOBBIX KOJIEOAHUH.
Ha0mronenune
3aBUCHMOCTH BBICOTHI
3ByKa OT YacCTOTHI (B TOM
YHCIIe, C
UCIIOJIb30BaHUEM
MY3BIKaJIbHBIX
WHCTPYMEHTOB).
HaOmroneune n
O0OBSCHEHHE SIBJICHUS
aKyCTHYECKOTO
pe3oHaHca. AHaIIN3
OPUTHHAIILHOTO TEKCTA,
MTOCBSIIEHHOTO
UCTIOJIb30BaHUIO 3BYKa




Hroro no pazneny
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(wn ynpTpa3ByKa) B
TEXHHKE (IXOJIOKaIus,
yABTPa3BYK B MEIHLINHE
U JIp.); BBITIOJIHCHHE
3aJlaHuil [0 TEKCTy
(CMBICIIOBOE UTEHHE)

Pa3nes 3. DiieKkTpoMarHuTHoeE 1oJie U 3J1eKTPOMATHUTHBIE BOJIHBI

3.1

QHCKTpOMaFHI/ITHOG IIOJIC
U DJICKTPOMAIrHUTHBIC
BOJIHBI

bu6mmoteka [IOK
https://m.edsoo.ru/7f41a4a6

ITocTpoenne
paccykJIeHUH,
000CHOBBIBAIOIINX
B3aMMOCBS3b
INEKTPUUYECKOTO U
MAarHuTHOTO TOJIEH.
DKCrepuMEeHTaIbHOE
M3y4YEHHE CBOMCTB
3JEKTPOMAarHUTHBIX
BOJIH (B TOM YHCIIE C
HOMOILBI0 MOOMIIBHOTO
tesnedoHa). AHAIN3
PEHTTEHOBCKUX CHUMKOB
YeJI0BEYECKOTO
opranusma. AHanus
TEKCTOB, OMUCHIBAIOIINX
MIPOSIBIICHUS
3JIEKTPOMAarHUTHOTO
U3ITy4EHUs B IPUPOJE:
YKUBBIE OpTraHU3MBI,
U3ITy4eHUs] HeOSCHBIX



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

TeJ (CMBICTIOBOE
yrenue). PacniosnaBanue
U aHAJIU3 Pa3IMuHbIX
MIPUMEHEHUN
3MEKTPOMArHUTHBIX
BOJIH B TEXHHKE.
H3ydeHue BOJHOBBIX
CBOWCTB cBeTa. Pemenue
3a/1a4 ¢ UCIOJIb30BaHUEM
(hopMyII UIT CKOPOCTH
ANEKTPOMArHUTHBIX
BOJIH, JJIMHBI BOJHBI U
4acTOTHI CBETa

Hroro no pazneny

Pa3zgen 4. CBeToBbI€ AIBJICHUSA

4.1

3aKOHBI PaCIPOCTPAHEHUS
cBeTa

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a4a6

HaOmronenune omneIToB,
JEMOHCTPUPYIOIINX
SIBIICHUE
IIPSIMOJIMHEUHOTO
pacrpoCcTpaHEHMsI CBETA
(BO3HMKHOBEHME TEHU U
MOJIYT€HH), U UX
WHTEpIpEeTaIys C
HCIIOJIb30BaHUEM
MIOHSITHS CBETOBOTO
ayda. OObsiCHEHUE U
MOJIETMPOBaHUE
COJIHEYHOT'O Y JIYHHOTO
3aTMEHUM.



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

Uccnenosanue
3aBUCHMOCTH yTJja
OTPa)KEHHUS CBETOBOTO
Jyda OT yrJia MaJieHus.
H3ydeHue cBOMCTB
U300paXeHUS B TNIOCKOM
3epkaine. HaGmronenue u
00BSCHEHHE OIIBITOB 10
MOJIYYCHHIO
M300pakeHH B
BOTHYTOM U BBIITYKJIOM
3epkanax. HabmoaeHue
1 00BbSICHEHHE OIIBITOB
10 MPEJIOMJICHHIO CBETa
Ha TPAHMIIC PA3TMIHBIX
Cpell, B TOM YHCIIe
OIBITOB C ITOJTHBIM
BHYTPEHHUM
OTpaKEHUEM.
HccnenoBanue
3aBUCHMOCTH yTJia
MPEeTOMIICHUS OT yriia
TaJICHUS] CBETOBOTO JIy4a
Ha TPAHMIIE «BO3TYX—
CTEeKIIO». Pacrio3HaBanme
SBJIICHUM OTpaXeHUsS U
PETOMIICHUS CBETA B
MTOBCEIHCBHOW JKHU3HH.
AHanu3 1 00bsACHEHUE
SIBJICHUS OIITUYECKOTO




Mmupaxa. Pemenue 3agau
C UCIIOJIb30BaHUEM
3aKOHOB OTPaXKCHHUS U
IIPEJIOMJICHUS CBETA

4.2

JIMH3BI ¥ ONITHYECKHE
npubopsI

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

[Tonyuyenue
n300pakeHHi ¢
MOMOIIBIO coOMparomen
Y pacCEeMBAIOIICH JTMH3.
Onpenenexnue
(hOKYCHOTO pacCTOsTHUS
1 ONTUYCCKON CHJIIBI
coOMparoIIe TUH3HI.
AHanu3 ycTpoicTBa U
MPUHLIUNA JEHCTBUS
HEKOTOPBIX ONTUYECKHUX
puOOpOB:
¢doroanmnapara,
MHUKPOCKOIIa, TEIECKONa.
N3yuenue mozaenu rnasza
KaK ONTHYECKOM
CHCTEMBI. AHAIN3
SBJICHUH OJTU30PYKOCTH
U JATbHO30PKOCTH,
NpUHIUIA ACHCTBUSA
OYKOB

4.3

Pasnoxxenue Oenoro csera
B CIIEKTP

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

Habmronenune
pa3lokKeHus: OEI0ro
CBETa B CIIEKT.
HabGmronenue u



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

00BSICHEHHUE OMBITOB TIO
MOJIYYCHHIO O€10T0
CBETa NIPU CIIOKECHUH
CBETa Pa3HBIX I[BETOB.
[IpoBenenue u
00BSICHEHHUE OMBITOB TIO
BOCTIPUATHIO 1IBETA
IPEIMETOB MPH UX
HaOJII0JIEHUH Yepe3
I[BETOBBIC (DPMIIBTPHI
(1IBETHBIE OYKH )

Hroro no pazgeny 15
Pa3pen 5. KBaHTOBLIE IBJICHUSA
OOcyxaeHue nenu
onbIToB Pesepdopaa o
MCCJIEIOBAHUIO aTOMOB,
BBIJIBUKEHUE THIIOTE3 O
BO3MOYKHBIX pe3ylbTaTax
OMBITOB B 3aBUCUMOCTHU
OT MPEI0JIaraeMoOro
Hcnyckanue u
bubnmnoreka [JOK CTPOEHUS ATOMOB,
51 IIOTJIOIIEHNE CBETA 4

aTOMOM

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

(dhopmynupoBaHue
BBIBOZIOB U3 PE3YJIbTATOB
onbITOB. OOCYyX)IeHne
MIPOTUBOPEUNI
IUTaHETapHON MOJIeNTN
aToMa U OCHOBAHUHU ISt
rurnoressl bopa o
CTallMOHAPHBIX OpOUTaX



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

5.2

CTpOGHI/Ie ATOMHOTO sApa

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a4a6

AIEKTPOHOB.
HabmroaeHre CrutonHbIX
Y JIMHEWYAThIX CIIEKTPOB
M3JIYYEHUSI Pa3IUYHBIX
BemectB. O0BICHEHNE
JIMHENYaThIX CIIEKTPOB
U3IIYy4CHUS

OO6cyxnenue
BO3MOXHBIX T'MIIOTE3 O
MOJIEIISAX CTPOCHUS Apa.
Omnpenenenue cocraBa
siiep 10 3aJJaHHBIM
MacCOBBIM H 3aps1I0BbIM
YHCcliaM U 10
IIOJIO’KEHUIO B
NEPUOIUYECKON CUCTEME
3JIEMEHTOB. AHAIINU3
M3MEHEHUs COCTaBa spa
Y €70 MOJIOXKEHUS B
NIEPUOIUYECKON CUCTEME
IPU 0-pPaJUOAKTUBHOCTH.
HccnenoBanue TpekoB o-
YacTHUII [0 TOTOBBIM
¢dororpadusm.
OOHapyxeHue u
U3MepeHne
panuaoHHoro GoHa ¢
MTOMOIIBIO JO3UMETPA,
OLICHKA €ro
MHTCHCUBHOCTU. AHAIIN3



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

5.3

S nepHbie peakuuu

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a4a6

OMOJIOTHYECKUX
W3MCHEHHI,
MPOUCXOSIINX MO]T
NIEUCTBUEM
pallOaKTUBHBIX
U3JIy4CHU.
Hcnonb3oBanue
PaITuOAKTUBHBIX
W3JIyYEHU B MEULIMHE

Pemenue 3amau c
MCIIOJIb30BaHUEM
3aKOHOB COXpaHEHUs
MaCCOBBIX U 3apsIIOBBIX
YHUCeN Ha ONpeiesieHre
PE3YNbTATOB SIIEPHBIX
peaKkuuii; aHaIu3
BO3MOKHOCTH WJIH
HEBO3MOKHOCTH
SIIEPHOM pEeAKLUU.
OneHka YHepruu CBSI3U
AJIep C UCTIOJIB30BaHUEM
hopmynel DUHIITEITHA.
OOGcyxaenue
NEepPCIEKTUB
HCIIOJIb30BaHUS
YIPABISIEMOTO
TEPMOSIAEPHOTO CUHTE3A.
OOGcyxaeHue
MIPEUMYIIECTB 1
JKOJIOTUYECKHUX



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

po0JieM, CBSI3aHHBIX C
SICPHOU SHEPTreTUKON

Hroro no pazneny

Pa3nen 6. [loBTOpuTEIbHO-00001IAI0IINIT MOYJIb
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6.1

[ToBTOpEeHue n
0000111eHIE CoAepKAHUS
Kypca ¢usuku 3a 7-9
KJ1acc

bu6mmoteka [IOK
https://m.edsoo.ru/7f41a4a6

Boinonnenue yueOHbIX
3aJaHui, TPEOYIOIUX
JIEMOHCTPALIUU
KOMIIETCHTHOCTEH,
XapaKTEePU3YIOLIUX
€CTECTBEHHOHAYYHYO
rPAMOTHOCTB: —
IPUMEHEHUS
MOJIYYEHHBIX 3HAHUM JJIs1
Hay4YHOTO OOBSICHEHUS
(bU3UYEeCKUX SBICHUN B
OKpY>Karolle npupoe,
B IMOBCEHEBHOM )KU3HHU
Y BBISIBIICHUS
(hu3MUECKUX OCHOB psAaa
COBPEMEHHBIX
TEXHOJIOTHUI; —
MIPUMEHEHHUSI OCBOSHHBIX
AKCTICPUMEHTATBHBIX
YMEHUH 1JIs
HCCIIeIOBaHUSA
(u3HUECKUX SIBICHUN, B
TOM YHCIIE JUIsl IPOBEPKU
TUIIOTE3 U BBISIBJICHUS
3aKOHOMEPHOCTEM.



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

Hroro no pazneny

Pewenne pacu€THbIx
3a/1a4, B TOM YHUCIIE
MPEIOoJIararoIux
UCIIOJIb30BaHUE
(bu3znueckux Mojaenen u
OCHOBaHHBIX Ha
COJIEpKAHUU PA3TUYHBIX
pa3nenoB Kypca (hU3HKH.
BrinosniHeHue u 3anmra
TPYIIIOBBIX WIIN
WHIUBUIYaJIbHBIX
MPOEKTOB, CBSI3aHHBIX C
coJiep’KaHueM Kypca
(buzukn

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

102

27




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka, 7 knacc/ [epoimkun A.B., O611ecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkiimonepHoe oduiectBo «M3aaTenbcTBO
«IIpocBemenue»

®dwusuka, 8§ xiacc/ [lepsimkua A.B., OGIIECTBO ¢ OrpaHUYEHHOM
O0TBETCTBEHHOCTHIO «JIPODAY; Akiinonepnoe obiecTBo «M3aaTenbeTBO
«IIpocsemienue»

®dusuka, 9 knacc/ [epsimkun A.B., I'ytHuk E.M. OG11ecTBO ¢ orpaHuueHHON
OTBETCTBEHHOCTHIO «[[PODAY; AkitnonepHoe o01miectTBo «M31aTenbcTBO

«IIpocBemenue»

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

I'opes JI.A. 3anuMareabHbIe ONBITH IO (PU3KKE
CrenanoB C.B., CmupnoB C.A. JlaGopatopHbIii mpakTUKyM 1o ¢pusuke. CeMke

A.N. - Hecranmaptusie 3agaun 1o ¢usuke (B momomp yunremnto) - 2007

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET



http://school-collection.edu.ru/catalog/
http://fcior.edu.ru/catalog.page
http://elfiz.ru/
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