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INOACHUTEJBHASA 3AIINCKA

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

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TIpPaMOTHOCTH OOYYAarOUIMXCSI M OPTraHU3ALMI0 H3Y4YCHHS
Gu3MKN Ha JAEATEeIbHOCTHOM OcHOBe. B mporpamme mo (usnke y4uTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4EHHs, a TAaKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTO 00I1IeTO 00pa30BaHMUs.

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

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

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

Opnna W3 TIaBHBIX 3a7a4 (PU3MUeCKOro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOUT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHOW TPAMOTHOCTH H
MHTepeca K HayKe y 00y4yarouuxcs.

N3yyenne ¢usukum Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CIEIYIOUUMU KOMIETEHTHOCTSIMH, XapaKTEPU3YIOIMIMMH €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTH:

e HAyYHO OOBACHATD SIBJICHUS;

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEJOBAHMUS;

e UHTEPIPETHPOBATH  JaHHBIE U  KCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTesIbCTBA JIJISl OJIyYE€HHS BBIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YpPOBHE OCHOBHOTO 0O0IIero o00pa3oBaHUs
ompenenensl B Konuenmuun npenogaBanust yueOHoOro mnpeamera «®Pusuka» B
oOpazoBarenpHbIX opraHuzauusix Poccuiickoit denepauuu, peanu3yromux
OCHOBHbIE  00I11€00pa3oBaTeNIbHbIE MPOTPAMMBI, YTBEPKIEHHON pElIeHHEM



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

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

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJ/ie MO3HaHUs U (OPMHUPOBAHUE
UCCIIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
¢dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yJIbTaTa U3yUCHHsI OCHOB
CTPOEHUS MaTepuH U PyHIaAMEHTAIBHBIX 3aKOHOB (DM3HKU;
dbopMupoBaHUE TPEACTABICHUN O Poiu (U3UKU JUISI Pa3BUTHS JAPYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHH;

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

JlocTrKeHHre 3TUX IIeJIed MporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
oO1iero o0pa3oBaHusi 00ECIEYNBACTCS PEIICHUEM CIIEAYIONINX 3a/1aY:

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

NpUOOpPETEeHNE YMEHUN ONMUCHIBATH U OOBICHATH (DU3UUECKHUE SBICHUS C
WCITOJIb30BAHUEM TTOTYICHHBIX 3HAHHA;

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

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

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

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

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

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

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



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



COJEP)KXAHUE OBYUYEHUA
7 KUIIACC

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

®usuka — Hayka O mnpupone. fABneHus npuponbl. PU3NYECKHUE SBICHUS:
MEXAHUYECKHUE, TEIIOBBIE, IIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

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

Kak ¢usuka u japyrue ecTecTBEHHbIE HAyKH H3Y4yaloT MPUPOY.
EcTecTBeHHOHAy4YHBIM METOJA TMO3HAHUS: HAOIIOJEHUE, IMOCTAaHOBKAa HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIMOTE3, DKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHNE
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 onvimaol.
1. OmnpenesieHHE IEHBI IeJICHUS IIKAIbl U3MEPUTEIIBHOTO mprbdopa.
2. M3mepeHue pacCTOSTHUN.
3. H3mepenue o0bEéMa KUAKOCTH U TBEPJOTO TEa.
4. OnpezneneHue pa3MepoB MaJbIX TeEl.
5. M3MepeHue temrieparypbl IIpA MOMOIIM KUJIKOCTHOIO TEPMOMETpa U
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBenenue uccienoBaHus MO MNPOBEPKE TUIIOTE3bl: JAIBHOCTH MOJETA
IIapuKa, MyImEeHHOTO TOPU30HTAIBHO, TeM OO0JIbIle, YeM OOJbIle BHICOTA
IyCKa.

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, nuddysus. BzaumomeicTBue uacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperaTHbple COCTOSIHHSI BEIIECTBA: CTPOCHUE Ia30B, KUJIKOCTENM M TBEPIBIX
(KpUCTaITMYECKUX) Tell. B3auMOCBsA3b MeXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M MX aTOMHOMOJIEKYJSAPHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.



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

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuaMerpa aromMa METOAOM PsAOB (C  HCIOJIBb30BAaHUEM

dboTtorpaduii).
2. OnbITHI 10 HAOJIOCHHUIO TETIOBOT'O PACIIMPEHHUS Fa30B.
3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUII MOJICKYJISIPHOTO IPUTSIKEHUS.
Pa3nea 3. JIBuskeHHe U B3aUMOJAEHCTBHE TeJl.
Mexannueckoe NBWKEHHE. PaBHOMEpPHOE W HEPABHOMEPHOE JIBUKECHHUE.
Cxopoctb. CpeliHsAsl CKOPOCTh MPH HEPAaBHOMEPHOM JBUKEHUH. Pacuér mytu u
BPEMEHU JIBUKEHHUSI.
SlBnenve wHepnuu. 3aKOH WHEpUHMH. B3amMonencTBue Ten Kak MpUYAHA
W3MEHEHHsI CKOPOCTH JBWXEHUsA Tell. Macca Kak Mepa HMHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBsi3b IUIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULIEC
o0BbEMa BelleCTBa.
Cuila Kak XapakTepucTUKa B3auMojeicTBUs Tenl. Cuila ynpyrocTd W 3aKOH
I'yka. 3MepeHue CUiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TIATOTEHUA U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. Cnoxkenue
CUJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTByromas cuil. Cuiia TpeHUsl.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpeHue B MPUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HalnroneHue MexaHMYeCKOTro JIBHIKEHHUS TeNa.
2. M3MepeHue CKOpoCTH MPSMOJIMHENHOTO ABUKCHUS.
3. HaOmronenue siBneHus MHEPIUU.
4. HaOmroneHue u3MeHeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TEJI.
5. CpaBHEHHME Macc 10 B3aUMOJEHCTBUIO TEIL.
6. Cno)xeHue cuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOM.
Jlabopamopuvie pabomul u onvimaol.
1. OmnpenesieHHE CKOPOCTH PaBHOMEPHOTO JABUXKEHHUS (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. OmbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsbKeHus (aedopmarivn)
MPY>KUHBI OT IPUIOKEHHOW CHUIIBI.

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

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



JaBnenne. CriocoObl YMEHBIIIEHUS U yBEJIWYEHUS JaBlieHus. JlaBiieHue rasa.
3aBUCHUMOCTh JIaBJICHHSI raza OT 00B&Mma, TemmepaTypbl. I[lepemaua naBneHus
TBEPABIMU TEJaMHU, XKUAKOCTAMU W razamu. 3akoH Ilackamns. [IHeBMaTHueckue
MaIuHbBI. 3aBUCUMOCTh JAaBJICHUS JKUJIKOCTH OT TiayOuHBI. [mapocraTudeckuit
napagokc. Coobmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

Atmocdepa 3emnu u atrmocdepHoe aaBieHue. [IpuUUMHBI CyIIeCTBOBAHMUS
Bo3aymHONH o0onouku 3emid. OnbiT Toppuuennu. M3mepenue armocdepHOTo
JABJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JTABJICHHS OT BHICOTHI HAJI YPOBHEM MOPHI.
[Tpubops! 17151 M3MepeHnss aTMOC(HEPHOTO TaBJICHHUSI.

JlelicTBue KUIAKOCTH M ra3a Ha MOTPYKEHHOE B HUX TEJIO. BhITankuBaromas
(apxumenoBa) cuina. 3akoH Apxumena. [naBanue ten. Bo3nyxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTbD JABIICHUS ra3a OT TEMIEPATYPhI.

[Iepenaua naBIeHUs KUJIKOCTHIO U Ta30M.
CooOmaroiuecs CoCy/bl.
['mapaBauueckuu mpecc.
[IposiBineHue necTBUs aTMOCPEPHOTO JABICHUS.
3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJTBI OT 00BEMA MOTPYKEHHOM YacTu Tema
Y TUIOTHOCTH KUIKOCTH.
PaBeHCTBO BBITAJIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KHUJIKOCTH.
8. YcIIOBHE IUIaBaHUS TEJl: IUIABAHUE WM IOTPYKEHHUE TEJ B 3aBUCUMOCTH OT
COOTHONIEHHUSI TFIOTHOCTEU TeJIa U KUIKOCTH.
Jlabopamopuvie pabomul u onvimel.
1. HccnepgoBaHue 3aBUCMMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOM B
YKUJIKOCTh YaCTH TeJa.
2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CHUJIbI, JCHCTBYIOIIEH Ha  TeJo,
IIOIPYKEHHOE B JKUIKOCTb.
3. IIpoBepka HE3aBUCUMOCTH BBITUIKMBAIOIIEH CUIIbI, IEUCTBYIOLIEH HA TEJO
B JKMJKOCTH, OT MaccChl Tea.
4. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIICH CHUJIBI,
JIEUCTBYIOIIEH Ha TEJIO B )KUIAKOCTH, OT 00hEMA MOTPYKEHHOHN B )KUIKOCTh
YaCTH TeJla U OT TIJIOTHOCTH KUJIKOCTH.
5. KoHCcTpyupoBaHue apeoMeTpa WM KOHCTPYMPOBAHUE JIOJKU W
OIIpELEIIEHUE €€ IPYy30H0ABEMHOCTH.

Pa3znen 5. PaGora 1 MOIIHOCTB. JHeprus.

Mexanuueckast pabota. MOITHOCTS.

[IpocThie MexaHWU3MBI: pbIUar, OJOK, HAKJIOHHAs IIOCKOCTh. IIpaBuio
paBHOBecus pbiuara. [[pumeHneHue mpaBuiia paBHOBECHS pblyara K 0JI0Ky. «30J0Toe
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npaBuio» Mexanuku. KITJ[ mpocteix Mexanu3moB. [IpocThie MeXaHU3MBbI 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

TOPU30HTATIBHON NOBEPXHOCTH.
2. HccnenoBanue ycinoBuil paBHOBECHUS pblUyara.
3. H3amepenue KIIJl HakTOHHOI MIIOCKOCTH.

4. H3yuyeHne 3aKOHA COXpPaHEHUs MEXAHUYECKOM dHEPTHUU.
8 KVIACC

Paszgea 6. TeruioBble sABJICHUS.

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

Monenu TBEPAOro, >KHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUNW MOJEKYJIIPHO-KUHETUYECKOW TEOPUHU.
CmaurBaHuE U KaNWUISIPHBIE SIBJIEHUA. TENI0BOE PACIIUPEHUE U CIKATHE.

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

KonudecTBo TemioTel. YaenpHas TEMIOEMKOCTh BEIIECTBA. Termioo0MeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBmenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BELIECTB. YAEIbHAS TEIUIOTA IUJIABJICHUSA.
[TapooOpazoBanue u konHjaeHcaiusa. Mcmapenue. Kumnenue. YjaenbHas TerioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTMOC(EPHOro
JTaBJICHHSI.

BrnaxHocTts BO31yXa.

DHeprus TOIUIMBA. Y IeJIbHAs TEIJIOTa CrOPAHUS.

[Ipunuunel pabotsl TermaoBbix aBurarenei KIIJ[ temmoBoro asuraresns.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEbI.

3aKOH COXpaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCaX.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.
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Ha6monenne nuddysun.

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

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

[TpaBuiia u3MepeHus TeMITepaTypHhl.

Buner Teronepenadm.

OxJaxieHue Ipu COBEPIICHUHN PaOOTHI.

HarpeBanue npu coBepIieHNH padOThl BHEITHUMHU CHJIAMHU.

. CpaBHEHHE TETIOEMKOCTEN Pa3JIMYHBIX 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.

Onpenenenue AaBiaeHUs BO3yXa B Oa/IOHE IINPHULA.

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 wW3MeHEHHs BHYTPEHHEH OSHEpPrud Tejla B pe3ysibTaTe
TEeIJIoNnepeay U padOThl BHEITHUX CUJI.

HccnenoBanue sBJICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOJHOW U
ropsiueu BOJIBI.

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

Omnpenenenue yaelnbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHusl.

Ornpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaenbHOM TETUIOTHI TJIaBJIEHUS JIb/IA.

Pazgen 7. JaekTpudeckue 1 MarHUTHbIE SIBJICHUS.

Onextpuzauus Teda. J[Ba poaa 3JIEKTPUYECKHX 3apsiioB. B3aummonericTBue
3apsDKEHHbIX  Ted. 3akoH KynoHa (3aBHCHMMOCTh CHJIbI  B3aUMOJEHCTBUS
3apsKEHHBIX TEJ OT BEJIMYMHBI 3apS0B U PACCTOSTHUS MEKY TEIaMH).

Onexrtpuyeckoe none. Hanpsok€HHOCTE anexkTpudeckoro mnoss. [IpuHnmn
CYIIEPIIO3ULIMH 3IEKTPUUECKUX MOJEH (Ha KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuyecKux 3apsioB. DJIEMEHTAPHBIA AJIEKTPUUECKUAN 3apsi.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUUYECKOTO 3apsa.

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHUS DJIEKTPUUECKOIO TOKA.
WM cTOYHUKN TOCTOSIHHOTO TOKa. JIeMCTBUSI AIEKTPUUYECKOTO TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKHUI TOK B )KUJIKOCTSX U Ta3ax.

Onektpudeckass uenb. Cuia  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ConpoTuBiieHHE MPOBOJIHUKA. ¥YJEIbHOE CONMPOTHUBJIEHUE BemiecTBa. 3akoH Oma
I ydacTka nenu. [locinenoBarensHoe u napamieibHOE COEAMHEHUE MPOBOJHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro TOKa. 3akoH Jlxoymns—JleHua.
DneKTpuYecKre ey U MOTPEOUTENH IICKTPUIECKo sHepruu B ObITy. KopoTkoe
3aMBbIKaHHE.

[TocTtostHHBIE MarHuTHL. B3anmoaeicTBUE MOCTOSHHBIX MATHUTOB. MarHuTHOE
noje. MarautHoe moJsie 3eMJId M €ro 3Ha4eHue s Ku3HU Ha 3emuie. OmnbIT
Opcrena. MarHuTHOE TOJIE€ NIEKTPUUYECKOro ToKa. [IpuMeHeHne 3J1eKTpOMarauToB
B TEXHUKE. J[€iICTBHE MAarHUTHOTO MOJIsI HA TPOBOJIHUK C TOKOM. DJIEKTPOABUTATEIb
MOCTOSIHHOTO ~ TOKa. VICTIOJIb30BaHWE  3JIEKTPOJIBUTATENE B  TEXHUYECKHUX
YCTPOMCTBAX M Ha TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMK. [IpaBuno Jlenna.
DneKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIINY Ha BO3OOHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

DJeKTpU3aLus Tell.
JIBa pozia 3JIEKTPUUECKUX 3apsS0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE NIEKTPOCKOIA.
DNeKTpocTaTHiecKast HHAYKIHUS.
3aKOH COXPAHEHUSI JICKTPUUECKUX 3aPsJIOB.
[IpoBOAHUKH U TUDJICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
M cTOYHMKYM TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUMN TOK B KHUJIKOCTH.
. I"'a30BbIi1 pa3ps.
. I3MepeHune cuiibl Toka aMIepMETPOM.
. I3MepeHune 31eKTpUueCcKOTro HAMPSKEHUS! BOJIbTMETPOM.
. Peocrar 1 MmarasuH COpOTHUBIICHUM.
. 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 IpcTena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JleficTBME MarHUTHOTO TOJIsI HAa MMPOBOIHUK C TOKOM.

DNEKTPOJIBUTATEIIb MOCTOSHHOTO TOKA.

HccnenoBanue SBICHUS 3JIEKTPOMArHUTHOW UHAYKIIUU.

OnbiTel Dapajes.

3aBUCMMOCTh HAIpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCJIOBUH €Tro
BO3HHKHOBEHHS.

DNeKTpOoreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbiTel 1O HAOMIOACHUIO JJIEKTPU3ALMU TeJl HHAYKIUEH U mpu
CONPUKOCHOBEHMH.

HccnenoBanne JEUCTBUSA DIIEKTPUYECKOIO IIOJISL HA IIPOBOJHUKHA U
JUAJIEKTPUKH.

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

M3mepeHne u peryiampoBaHue HAIPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYLIETO 4Yepe3 Pe3UucTop, OT
COMPOTHUBJIEHUS PE3UCTOPA U HAIIPSDKEHUS Ha PE3UCTOPE.

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

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpU MOCIEA0BATEIHHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia g CWIbl TOKa INPU NApaJIEIbHOM COEIWHEHUU
PE3UCTOPOB.

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

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, WIYILIETO 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 1eUCTBUS SJIEKTPUYECKOIO TOKA HA MAarHUTHYIO CTPEIIKY.
OneIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTb CHJIBI  B3aUMOJCUCTBUSA
KaTyLIK{ C TOKOM ¥ MarHuTa OT CWJIbI TOKA U HAIIPABJICHUS TOKA B KaTYLIKE.
N3yyeHue neicTBUS MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.



19. KoHcTpyrpoBanue u uzydeHue padoThl AJIEKTPOBUTaATENS.

20. smepenue KII/] anekTpoaBUraresibHOM yCTaHOBKH.

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

9 KIIACC

Pasznen 8. Mexanuyeckue siBJ1eHUsI.

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

VYckopenue. PaBHOyckOpeHHOE NpsiMOJIMHENHOEe BHkeHHe. (CBoOOmHOE
nagenue. OnsITel ['amuies.

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

[lepBsiii 3ak0H HproToHa. Bropoii 3akon Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMD CyNIEpIIO3ULIAN CHIL.

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

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connua. IlepBas kocmumyeckass CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

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

Nmnynec Tena. M3menenne mvmyinbsca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYrOCTH,
Tperust. CBs3b dHepruu u padbotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
IMOBEPXHOCTHIO 3eMIH. [IoTeHIIManbpHas sHeprust cxaTtou npyxuHbl. Kunetnueckas
sHeprus. TeopemMa 0 KMHETHYECKOW DHEPTHMHU. 3aKOH COXPAHEHHSI MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaOmroneHne MexaHHMYeCKOro JBHKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TE

OTCYETA.
2. CpaBHeHuE IIyTe€dl M TPACKTOPUN JBW)KEHMsSI OJHOIO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.
N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO B KEHUS.
4. HccnenoBaHne NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
Habmroienue nBMKeHuUs Tea o OKPYKHOCTH.



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

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

3aBUCUMOCTh YCKOPEHUSI TeJa OT MAacChl Teja M JICUCTBYIOIIECH 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.

CoxpaHeHne UMITyJIbCa PU HEYTIPYTOM B3aUMOJCUCTBHH.

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

CoxpaHeHHe MEXaHUYECKOM SHEPrUU PH CBOOOTHOM MaJICHUU.
CoxpaHeHrEe MEXaHUYECKOW SHEPTUM TTPU JIBUKEHHUU TEJIA MOJT IEVUCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimaol.

1.

10.

11.

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

OnpeneneHue CpeaHEl CKOPOCTH CKOJIBKEHHUS Opycka WU JBUXKECHUS
HIapyKa MO HaKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpeHHsI Teja IMPU PaBHOYCKOPEHHOM JABHKEHHH TIO
HAKJIOHHOM TJIOCKOCTH.

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

[IpoBepka THUIOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHHM O€3
Ha4yaJbHOM CKOPOCTH IYTH OTHOCSATCS KakK psifi HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenencane kKodphumeHTa TPEHUS CKOJIbKCHHS.

OmnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOTHI CUIIBI TPEHUS TIPHU PABHOMEPHOM JBUXKCHHUH TeEJIa 110
TOPU30HTATIBHON TOBEPXHOCTH.

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

N3yyeHue 3aKoHa COXpaHEHUS SHEPTHH.

Pa3znen 9. Mexannueckue KoJie0aHUS U BOJIHBI.



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

3aryxatomue — koneOanus.  BwiHyXkaeHnele — koneOanms.  Pe3onanc.
Mexannueckue BoaHbl. (CBoHCTBa MeXaHUYECKHX BOJH. IIpomosibHbie U
MonepeyHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3ByKa W BbicOTa ToHA. OTpakeHue 3Byka. MHbpa3Byk u
yIIBTPa3BYK.

Hemoncmpauuu.

1. HaGnronenue konebGaHUil Ted MOA NEUCTBHEM CHUJIBI TSKECTH W CHIIBI
YIOPYTOCTH.

HabGnronenue xkonebanuii 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 pE30HAHC.
Jlabopamopuvie pabomul u onvimel.
1. OmpenenieHHe YacTOTHl M TMEpUoja KoJieOaHWM MaTeMaTU4eCKOTO
MasiTHUKA.

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

3. HccnepoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUM MOJBEIICHHOTO K HUTH

rpy3a OT IJIMHBI HUTH.
4. VccrnenoBaHue 3aBUCUMOCTH MEpUOAa KOieOaHU NPy >KMHHOTO MasgTHHKA
OT Macchl rpy3a.

5. IIpoBepka He3aBHUCHUMOCTH TIepHOJia KojeOaHUi Tpy3a, MOJIBEIICHHOTO K
HUTHU, OT MACChI Tpy3a.

6. ONBITBI, JACMOHCTPUPYIOIIME 3aBUCUMOCTh  MEpHoJia  KojeOaHui
MPY>KMHHOTO MasiTHUKA OT MAcChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus CBOOOHOTO MaIeHUS.

Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  CBoOMCTBa
ANeKTpOMarHuTHeIX BOJH. Illkanma siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.

OnexTpomMarHuTHas npupoaa ceera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa
CBETA.

Jlemoncmpayuu.

1. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.
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Jlabopamopuvie pabomul u onvimaul.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

tenedoHa.

Pa3znen 11. CBeToBbI€ SIBJICHHS.

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

[Ipenomnenue cBerta. 3akoH mpesnomieHUs cBera. llosiHoe BHyTpeHHee
OoTpaxkeHHe cBeTa. Vicnonb3oBaHME MOJHOTO BHYTPEHHETO OTPaKECHUSI B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xop myyedt B muH3ze. OnTudeckas cucrema goToarmnapara, MUKpOCKOIa
U Teneckomna. ['na3 kak ontuyeckas cucrema. bam3opykocTh U JaaibHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HbtoroHa. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Jemoncmpayuu.

[IpssMONTMHEHOE paclpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[TonyueHnne n300pakeHUM B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTuyecKuil CBETOBO/I.

Xon ydei B coOuparorieit JIMH3e.

XO0J ny4yer B pacCenBAIOIIECH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Mopens rnasa.

11. Paznoxenue 6enoro cBera B CIEKTP.

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

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH YIJla OTPaXeHUsI CBETOBOrO Jy4ya OT yria
NaJICHUs.
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2. W3ydeHue xapakTepUCTUK M300pakeHUs MpeaMeTa B INIOCKOM 3epKalie.

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

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

6. OmBITHI IO PA3NI0KEHHUIO OEJIOTO CBETA B CIIEKTP.

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



Pa3nen 12. KBanToBble AIBJI€eHUS.

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

PamnoaktuBHOCTE. Anb(a, OeTa- u ramma-usnydeHus. CTpoeHHEe aTOMHOTO
anpa. Hyxionnas wmopens aromuoro sxpa. MWMsortonsl. PaanoaxtrBHBIE
npeBpaieHus. [lepron monypacmnana aTOMHBIX SIIEP.

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

Snepnas sHepreruka. J[eMCTBHS pPaaMOAKTHBHBIX W3JIIyYEHHW HA >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOLIEHUS.

2. CHoekTpsl pa3IMyHbIX T'a30B.

3. ChekTp BoAoOpoaa.

4. Habmronenue TpekoB B kamepe BubcoHa.

5. PabGota cuéTunka HOHU3UPYIOIIUX U3TYyUYEHUN.

6. Perucrpanus uznmydeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

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
IpU U3YYEHUM BCEro Kypca (PU3MKH, a TakkKe JJIsl MOATOTOBKM K OCHOBHOMY
roCyJlapCTBEHHOMY AK3aMEHY 1O (pu3uke ajis 00y4aromuxcsi, BIOpABIIUX ITOT
y4eOHBIN MpeIMeT.

[Ipy M3ydyeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OeCreuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METaNpEeMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToOB  00yueHus, GopMHUpyeTCs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOCHUE HAYYHBIX METOOB HCCIEAOBAHUS
SBJICHUA TIPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (pu3mdeckue
ABJICHUSI, TPUMEHSS TMOJyYeHHbIE 3HAHUS, penaTh 3ajJadyd, B TOM 4YHUCIE
KAUYE€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.

[IpyHIMOIMATBHO AEATEIbHOCTHBIN XapaKTep JAHHOTO Pa3/iesia peajin3yeTcs 3a
C4€T TOTO, 4TO OOYYAIOIINECS BBIMOIHAIOT 3aJaHUs], B KOTOPBIX UM IpeaJiaraeTcs:



Ha OCHOBE IIOJIyYUEHHBIX 3HAHUW pacro3HaBaTb M HAYYHO OOBACHATH
(duznyeckue SBICHUS B OKPY KAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;
UCIIOJIb30BaTh Hay4YHbIE METOJIbl UCCIEOBAHUS (PU3UUECKUX SBIICHUH, B TOM
YyuCIie IS IPOBEPKU TMITOTE3 U NOJYYEHHS] TEOPETUUECKUX BBIBOJIOB;
OOBSICHATH HAy4YHbIE OCHOBBI HAMOOJE€€ BAXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TEXHOJIOTHH, HallpuMep, NPAKTUUECKOIO UCIOJIb30BAHUS PA3IMUHbIX HCTOUHUKOB
HHEPrUM Ha OCHOBE 3aKOHA IPEBPALICHUS U COXPAHEHMs BCEX M3BECTHBIX BUOB
SHEPIUU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA IIPOI'PAMMBI 110
POU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue pu3nKu Ha YpOBHE OCHOBHOTO OOIIETr0 00pa30BaHUs HAMPABIECHO Ha

JTOCTH)KEHUE JIMYHOCTHBIX, METANpPEAMETHBIX M TPEIMETHBIX 00pa30BaTeNIbHbBIX
pe3ybTaTOB.

B pesynbTare uzyuenus GU3MKH Ha ypOBHE OCHOBHOTO O0OIIEr0 00pa30BaHUA Y

oOyuatorerocst 0yayT cOpMUPOBAHBI CIAEAYIOIINE JINYHOCTHBIE PE3YJIbTAaThI B HaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS:

— MPOSIBIICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOU
(bu3NYeCcKOil HayKH;

— LIEHHOCTHOE OTHOIIEHUE K IOCTHXKEHUSIM POCCUNCKUX YUEHBIX-(U3UKOB;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

— FOTOBHOCTh K aKTUBHOMY YYaCTHUIO B OOCYXKJI€HUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JTOCTHUKEHUU
busuKy;

— OCO3HAaHHE BAXKHOCTH MOPAIbHO-ITUYECKUX NPUHLUIIOB B AEATEIbHOCTU
Y4EHOTO;

3) 3cTeTU4eCKOro BOCIIUTAHMSI:

— BOCTIPHUSTHE AICTETUYECKUX KauecTB (DU3MYECKON HayKu: €€ TapMOHHYHOTO
MOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IIO3HAHUA:

— OCO3HaHME IIEHHOCTU (PU3NYECKON HAYKH KaK MOITHOTO HHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUILIEH COCTABIIAIOLIECH KYIbTYPHI;

— pa3BUTHE HAyYHOM JIFOOO3HATENILHOCTH, MHTEpeca K UCCIeI0BaTEIbCKON
NesATEIbHOCTH;

5) ¢popMupOBaHUS KYJIbTYPbI 310POBbSI H IMOIHOHAJIBLHOTO 0J1ar0ONMOIyYHs:
— OCO3HAaHUE IIEHHOCTH 0e30macHoro obOpas3a JKU3HK B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH TMpaBuUil O€30MACHOIO TIOBEACHHS Ha
TpaHCIIOPTE, Ha JOporax, C DJIEKTPUYECKUM U TEIJIOBBIM O0OPYIOBaHHWEM B
JIOMAIIHUX YCIIOBUSIX;

— c(hOpMHUPOBAHHOCTh HaBbIKa peIIeKCHU, MPU3HAHKUE CBOETO MpaBa Ha OIINOKY U
TaKOro K€ IpaBa y Jpyroro 4ejoBeKa;

6) TPy10BOI0 BOCIIUTAHMS:

— AaKTUMBHO€ YYacTH€ B PEUICHUU TMPAKTUYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTeabHON OpraHu3aluu, Topojia, Kpasi) TEXHOJOTHYECKON U COLIMaIbHON
HaIpaBJIEeHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NUYECKUX 3HAHMM;

— UHTEPEC K MPAKTUIECKOMY U3yUEHUIO MPOheCcCrid, CBI3aHHBIX C (PU3UKOM;



e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA

e — OpHEHTALIMS HAa IPUMEHEHHE (PU3NUECKUX 3HAHUM JJIs1 pEIeHus 3a/1a4 B 001aCTH
OKPYXaIUIEH Cpelbl, IUIAHAPOBAHUS IOCTYNKOB M OLEHKHM HX BO3MOKHBIX
MOCIICICTBUIN [T OKPYIKAIOIIEH CPEBI;

e — OCO3HaHWE TIJIO0ATBLHOIO XapaKTepa ASKOJOTMYECKUX IpoOJeM U IyTeH Hux
pELICHUS;

e 8) amanranumM K HUIMEHSIOUMIMMCH YCJIOBHUAM COLHUAJBHON U MPHUPOAHOU
cpeabl:

e — IOTPEOHOCTH BO B3aWMOJICHCTBUH MPH BBIMOJHEHUH UCCICIOBAHUNA M TIPOCKTOB
(bu3nYeCcKOl HAMPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JPYTHUX;

e — TIOBBIICHWE YPOBHS CBOEH KOMIIETEHTHOCTH YEpPE3 MPAKTUUYECKYIO
JICATEIILHOCTD;

e — IOTPEOHOCTH B (DOPMUPOBAHUM HOBBIX 3HAHHUH, B TOM YHCiIC (HOPMYITHUPOBATH
UJIeU, TIOHSTHUS, TUTIOTE3bI O (PU3NUYECKUX O0BEKTaX U SIBJICHUSX;

e — OCO3HaHHUE Ae(OUIMTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH B 00JacTH
busuKy;

e — IUTAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETECHUN HOBBIX (PM3UUECKUX 3HAHUM;

e — CTPEMJICHHE aHAJM3UPOBATh U BBISBIIATH B3aHUMOCBS3U MPUPOIBI, OOIIECTBA U
PKOHOMHKH, B TOM YHUCJIE C UCIIOJIH30BaHUEM (DU3NUSCKUX 3HAHUIA;

e — OLEHKAa CBOMX JCHUCTBUM C YYETOM BIIASHUS Ha OKPYXAOLIIYIO Cpeny,
BO3MOJKHBIX TJI00aJIbHBIX TTOCIIEICTBHH.

METAITPEAMETHBIE PE3YJIBTATBI

B pesynbTate ocBOeHUs MporpamMmsl Mo (GU3MKE HA YPOBHE OCHOBHOT'O OOLIETO
oOpazoBanust y oOyvatomierocs OyayT cGOpPMHpPOBAHBI  MeTanpeaMeTHbIe
pPe3yJbTaThl, BKIIOYAIONINE MMO3HABATEIBHBIC YHUBEPCAIbHBIE yYeOHbBIE HACHCTBHUS,
KOMMYHHMKaTHUBHbIE  YHHUBEpCajbHble  yuyeOHble  JCHCTBUS,  pEryJsTHUBHBIC
YHHUBEpCaJbHbIC yueOHbIC TEHCTBUS.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE JeiiCTBHUSA

ba3oBble Jiornueckue aeiicTBUA:
e BBISBIATH U XapaKTEPU30BaTh CYIIECTBEHHBIEC MPU3HAKU 0OHEKTOB (SIBJICHUN ),
e YCTaHABIWBATh CYIICCTBEHHBIN MpU3HAK KiIacCU(PUKAIUU, OCHOBAHHS IS
00001IEHNS ¥ CPaBHEHUS;
e BBIBJISITH 3aKOHOMEPHOCTU U MPOTHBOPEUHUS B pacCMaTpUBaeMbIX (akrax,
JAHHBIX ¥ HAOJIIOJEHUSAX, OTHOCSIIMXCS K (PU3UUECKUM SBICHUSIM;



BBISIBIIATh [IPUYUHHO-CIICACTBEHHBIC CBSI3U TPH U3yYeHUH (U3NICCKHX
SIBJICHUI M TIPOIIECCOB, JIEJATh BBIBOJBI C MCIIOJIb30BAHUEM JICTYKTUBHBIX H
WHAYKTHBHBIX YMO3AKJIFOYCHUH, BBIABUTATh THIIOTE3bI O B3aUMOCBSI3SIX
(U3HUECKNX BEINYNH;

CaMOCTOSITEIIbHO BBIOMPATH CHOCOO peleHus y4eOHOW (U3UUecKoil 3amaun
(cpaBHCHHME  HECKOJBKMX  BapHUaHTOB  pCIICHHS, BBIOOp  HaumbOosee
HOJXOSIICTO ¢ YYETOM CAMOCTOSTEIILHO BIJICIICHHBIX KPUTEPUEB).

ba3oBble nucciiegoBarTe/bCKHe AeiiCTBUS.

HCIIOJIB30BaTh BOIIPOCHI KaK MCCIIE0BATENbCKA HHCTPYMEHT ITO3HAHMS;
IPOBOJUTH MO CAMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY OIBIT, HECIOKHBIN
(u3nyecKkuil  SKCIIEPUMEHT, HEOONbIIOE HCCIEeNOBaHUE  (HU3HMUECKOTO
SIBJICHUS,

OLICHUBATh HAa MPUMEHUMOCTb U IOCTOBEPHOCTh MH(POPMALIHIO, TOJIYYEHHYIO
B X0/JI€ UCCIIEAOBAHMS WA SKCIIEPUMEHTA;

CaMOCTOSTENbHO (POpMYJIMPOBaTh OOOOIIEHUS W BBIBOJIBI IO pe3yjbTaTaM
IPOBEIEHHOTO HAOIIOJCHUS, OTIbITA, UCCIICIOBAHUS;

MIPOTHO3MPOBATh BO3MOKHOE JabHENIIIEe pa3BUTHE (PUZNYECKHUX ITPOLIECCOB,
a TaK)Xe€ BBIJIBUTATh MPEANOJ0XKEHUS 00 UX PA3BUTUU B HOBBIX YCIIOBHUSX U
KOHTEKCTax.

Pabora c nndopmanmueii:

OPUMEHATh Pa3JInYHbIE METOJbI, HHCTPYMEHTBI M 3alpOChl IIPU IMOUCKE U
orOope HMH(OpPMAlMU WM JaHHBIX C YYETOM MPEMAJIOKEHHOW Yy4yeOHOH
dbu3nyecKoi 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH HH(OOPMALINIO
Pa3IMYHBIX BUIOB U (YOPM IMpEICTaBICHMUS;

CaMOCTOSATENIbHO  BBIOMpaTh  ONTUMaJbHYIO  (opMy  mpeAcTaBICHUS
uH(pOpMAaIUU U WUTIOCTPUPOBATH PEIIAEMbIE 3a/1a4M HECTIOKHBIMU CXEMaMH,
auarpaMmMamMu, HTHOU rpadukoil 1 uX KOMOMHAIIUSIMHU.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe NeHCTBHSA:

B XOJI€ 00CYXKJeHUsI Y4eOHOT0 MaTepHraa, pe3yabTaToOB Ja00paTOPHBIX PaboT
M TIPOEKTOB 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKTAaeMOW TEeMBbl W
BBICKA3bIBaTh WJEH, HAICJICHHBIE Ha pEIICHWE 3aJauyd U TOJACpPKaHHE
Oaro>keyIaTeIbHOCTH OOIIEHNS;

COTIOCTaBIIATh CBOM CYXKJEHUS C CYXKIEHUSMU JPYTHUX YIaCTHUKOB JHUAJIOTA,
O0OHapy>KHUBaTh Pa3INUNEC U CXOJCTBO TO3UITUH;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

nyOJUYHO TPENICTaBIATh PE3YJIbTAThl BBIMOJHEHHOTO (PU3MYECKOTO OIbITa
(3KCIIepuMEHTa, UCCIIEJOBAHUS, TPOEKTA);



NOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U UHAUBUIYaTbHON
paboThI IPU PEIICHUH KOHKPETHOU (PU3NYECKON pOoOIeMbl;

MPUHUMATH 1€ COBMECTHOM JEATENbHOCTU, OPTaHU30BbIBATH JIEUCTBUS T10
e€ MOCTIKCHHIO: PaCIpPEACNIATh POJH, 00CYXIaTh MPOIECCHl U PE3yIbTAThI
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBITIOJIHATh CBOIO YacTh palOThI, JOCTUTas KauyeCTBEHHOI'O pe3yjbTaTa Io
CBOEMY HANpPABJICHUIO U KOOPJIAUHUPYS CBOU ACHCTBUS C IPYTUMHU 4YIeHaAMHU
KOMaH/Ibl;

OIICHMBATh Kaue€CTBO CBOETO BKJIaJa B OOMIMA MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITENIbHO CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJICUCTBUSI.

PerJISITI/IBH])Ie YHUBEPCAJIBHBIC yqeﬁﬂble IlCﬁCTBHSI

Camoopranuzamnus:

BBISIBIIATH TIPOOJIEMBI B )KU3HCHHBIX U YICOHBIX CUTYAIMIX, TPEOYIOIIHMX IS
pereHus GU3NIEeCKIX 3HAHHUH;

OPUEHTHUPOBAThCS B  PA3MYHBIX  MOAXOAAaX  MPHUHATUA  pElICHUMN
(MHAMBUAYAJIbHOE, TPHUHATHE PEHICHUS B TPyMIe, MPUHATHE pelIeHUuN
rpynmnoi);

CaMOCTOSITENIFHO COCTaBJISITh AJITOPUTM pelIeHHs] (PU3NYSCKONW 3aJaudl WU
MJIaHa MCCTIEOBAaHUSI C YYETOM HMMEIOMIMXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEeHTUPOBATh MIpeIjlaraéMble BAPUAHTHI pEIICHUH;
JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SJMOMOHAJIbHBIN HHTEJJIEKT:

JlaBaTh aJICKBaTHYIO OIEHKY CUTYaIlMU U TIPeAJiarath IjiaH e€ U3MCHECHUS;
OOBSACHATh  NPUYMHBI  JOCTWKEHUS  (HEIOCTHDXKCHHS)  pe3yJbTaTOB
JeSITeIbHOCTH, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTHUBBI B JAESATEIBHOCTh (B TOM YHUCJIE B XOJ BBINOJHEHHUS
(bU3UYECKOro UCCIIeA0BaHUs WU MPOEKTAa) HA OCHOBE HOBBIX OOCTOSITENILCTB,
W3MEHUBIIMXCS ~ CUTYyallMi, YCTAHOBJICHHBIX  OIIMOOK,  BO3HHKIIUX
TPYAHOCTEN;

OIIEHUBAaTh COOTBETCTBHE PE3yJIbTAaTa 1IN U YCIOBUSIM;

CTaBUTbH ce0sl HA MECTO APYroro 4eJoBeKa B XOJE Clopa WM AUCKYCCUU Ha
HAy4YHYIO TEMY, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTroro;
pU3HaBaTh CBOE MPaBO Ha OMIMOKY MpH perieHnr GU3NYECKUX 3aja4d Ui B
YTBEPKICHUSIX Ha HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

HHPEAMETHBIE PE3YJIBTATDBI



K xonny oOydenuss B 7 Kjacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM ypOBHE
JOJKHBI OTPpaKaTh CPOPMUPOBAHHOCTH Y OOYYAIOIIMXCS YMEHUM:

MCITOJIH30BATh TMOHATHS: (PU3UYECKHUE U XUMHUYCCKHUE SIBJICHUS, HAOII0ICHUE,
AKCIEPUMEHT, MOJIeNIb, TUMOTE3a, CAUHUIBI (PU3NUYECKUX BEJIMYMH, aTOM,
MOJIEKYyJla, arperaTHble  COCTOSIHMSL ~ BemiecTBa  (TBEPIOE,  JKUIKOE,
ra3oo0pa3Hoe), MEXaHW4YeCcKoe JABMKEHUE (paBHOMEpPHOE, HEPaBHOMEPHOE,
NPsIMOJIMHEWHOE), TPAaeKTOpHUs, paBHOJCHCTBYyIOIas cuia, aedopmarus
(ynpyras, IiacTu4eckas), HEBECOMOCTb, COOOIIAIOITUECS COCY/IbI,
pasnuyath sBiacHUS (auddys3us, TEIIOBOE IBMKEHHUE YACTHIl BEIIECTBA,
PaBHOMEPHOE  JBWKEHHE,  HEPABHOMEPHOE  JIBUKEHUE,  MHEpLUs,
B3aMMOJICMCTBUE TE€JI, PABHOBECHUE TBEPABIX TEI C 3aKPEIUIEHHOW OCBIO
BpallleHUs, Tiepesaya JaBJIeHUsT TBEPABIMU TelaMU, KUJIKOCTSIMU M ra3amu,
aTMOC(pepHOE JaBJE€HHUE, IIJJaBaHWE TeEJ, NPEBPAILICHUS MEXaHUYECKOU
SHEPruM) MO ONMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE;

pacno3HaBaTh MPOSBICHUE U3YUCHHBIX PU3NYECKUX SIBJICHUM B OKPYKaIOLIEM
MHUpE, B TOM 4YKcClie (PU3NUECKUE SBJICHUS B MPUPOJIE: TPUMEPHI JBHXKEHUS C
Pa3JIMYHBIMA CKOPOCTSIMH B JKMBOM W HEXWUBOW NPUPOJE, NECUCTBUE CHIIBI
TPEHUS B MPUPOJIC U TEXHUKE, BIUSHUE aTMOC(EPHOTO MABJICHUS HA KUBOU
OpraHu3M, IJIABaHHWE PbHIO, phIYard B TEJie YEJIOBEKa, MPU ITOM MEPEBOIUTH
MPAKTUYECKYIO 3a7ady B Y4eOHYI0, BBIJCIATH CYIIECTBEHHBIC CBOMCTBA
(npusHaku) GU3NUECKUX SIBJICHUM;

OTNUCHIBATh M3YUYCHHBIC CBOWCTBA TN W (PU3UYECKHUE SIBJICHUS, WCIOIb3YS
dbu3uYecKre BEIMUMHBI (Macca, 00bEM, TIIOTHOCTh BEIIECTBA, BPEMs, IyTh,
CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YIPYTOCTH, CHJIa TSHKECTH, BEC TeJla, Cuja
TpeHus, aBjieHue (TBEPIOTO Tela, )KUJIKOCTH, ra3a), BbITAIKMBAIOIAs Cuia,
MeXxaHu4eckasi paboTa, MOIIHOCTb, IIJIEYO CUJTbI, MOMEHT CUJIbl, KO3(PPUIIUEHT
MOJIC3HOTO JICHCTBHMSI MEXAaHU3MOB, KHHETHYECKass U TOTEHIMaJIbHAS
DHEPTUs), TPH OINHUCAHUMU TPABUIBLHO TPAKTOBATh (U3MYECKUN CMBICI
MCIIOJIh3YEeMbIX BETTUYHH, UX 0003HAYEHUS U €AUHUITBI (PU3NUECKUX BEITUYHH,
HaxoJUTh (OPMYJIbI, CBSI3BIBAIOIIUE JAHHYIO (PU3MYECKYIO BEIMYHHY C
IPYTMMHM BEJIWYMHAMH, CTPOUTh TpadUuKd H3YUYCHHBIX 3aBUCHUMOCTEH
(U3UICCKUX BEIIMYHH,

XapaKTepu30BaTh CBOWCTBA Tel, (U3UYECKUE SBJICHHUS W  TPOIECCHI,
MCIIONB3Ys TPaBUiia CIIOKEHUS CUIT (BIOJIb OJTHOM MPAMOiT), 3akoH ['yka, 3aKkoH
[Tackains, 3akoH ApxuMesa, MPaBUI0 paBHOBECHS pbluara (0JI0Ka), «30J0TOe
IIPABUJIO» MEXAHUKH, 3a4KOH COXPAHEHUS MEXaHUYECKOW 3HEPTUH, IIPU 3TOM
JaBaTh  CJIOBECHYIO  (OpPMYIMpPOBKY 3aKOHAa M  3alUChIBaTh  €ro
MaTeMaTUYECKOE BBIPAKEHUE,



OOBACHATH PU3NYECKUE SIBJICHHUS, POIIECCHI K CBOMCTBA TEN, B TOM YHCIIE U B
KOHTEKCTE CHUTyallUud MPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH
MIPUYHHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE U3 1—2 JIOTMYECKUX
IaroB ¢ Omopod Ha 1-2 WU3YYEHHBIX CBOWMCTBA (IU3MUYECKUX SIBICHUH,
(Gu3HUEeCcKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemaTh pacu€THbIC 3a/1auu B 1—2 NeWCTBUS, UCIIOJIb3YSI 3aKOHBI U (hOPMYJIbI,
CBsA3BIBaIOlUE (PU3MUECKUE BEIUYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aJlayu
3alKChIBaTh KPATKOE YCIOBHE, TMOJCTABIATH (PU3NYECKUE BEITUYMHBI B
GopMynbel ¥ TPOBOAUTH PACUYETHI, HAXOJUTh CHOPABOYHBIE JIAHHEIC,
HEO0OXOIUMBbIE JJIA PEIICHUS 3a/]a4, OIIEHUBATh PEATUCTUYHOCTH IMOJTYy4YEHHON
(bu3HYECKOil BEIUYUHBI,

pacno3HaBaTh NpOOIEMbI, KOTOPbIE MOKHO PEIUTh MTPU MOMOIIU (PU3NYECKHUX
METOJOB, B  ONHWCAHUM  MCCIENOBAHUS  BBIACIATH  NPOBEPSIEMOE
MPEANOJIOXKEHNE (TUIIOTE3Y), pa3nyaTh U UHTEPIPETHPOBATH MOJIYYCHHBIN
pe3ynbTaT, HaXOAUTh OIIMOKM B XOJ€ OIbITa, JENaTh BBIBOJABI IO €ro
pe3yJibTaTam;

MIPOBOJIUTH OMBITHI IO HAOIIOJEHUIO (DU3UUECKUX SABICHUN WU PU3NYECKHUX
CBOMCTB Tel: (POpMYIUpPOBATH MPOBEpPSIEMbIE MPEANONIOKEHUS, COOUpPaTh
YCTaHOBKY M3 MPEUIOKEHHOIO O0OpYy/IOBaHUS, 3alMChIBaTh XOJ OMNbITa U
(dbopMyIHpOBaTH BHIBOJIBI,

BBITIOJIHATH MPSIMbIC U3MEPEHUSI PACCTOSIHUS, BpEMEHHU, MacChl Tena, 00bhEMa,
CWJIbl W TEMIIEPAaTypbl C HCIOJb30BAHUEM aHAJIOTOBBIX M LHU(PPOBBIX
npuOOpPOB, 3amUChIBaTh MOKa3aHUSd MNPUOOPOB C YYETOM 3aJaHHOM
a0COIOTHOM MOTPENTHOCTH U3MEPEHU;

IPOBOJUTH HCCJIEIOBAaHUE 3aBUCHUMOCTH OJHOW (PU3UUECKON BEITUYMHBI OT
IpPYrol € HCIOJIb30BAHUEM TMPSMBIX HW3MEPEHUI (3aBUCUMOCTH IIyTH
PABHOMEPHO JBMKYILErOCs Tela OT BPEMEHU JBUKEHHMS TENA, CUIIBI TPEHUS
CKOJIBKEHUS OT Beca TeJjla, KadecTBa OOpabOTKH MMOBEPXHOCTEH Tel U
HE3aBHCUMOCTH CHJIbI TPEHUS OT IUIOLIAAX CONPUKOCHOBEHHUS TEJI, CHJIBI
VOPYTOCTH OT YJJIMHEHUS TMPYKHUHBI, BBITATKUBAIONIEH CHIIBI OT 00BEMA
MOTPYKEHHOM YaCTH TEJa U OT IJIOTHOCTH KUJIKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTH TeJla, OT TIJIYyOMHBI, HA KOTOPYIO MOTPYKEHO TeNO, YCIOBUUI
MJIaBaHUS TEJ, YCIOBUW pPaBHOBECHS pbhluara W OJIOKOB), Yy4acCTBOBaTh B
MJIAHUPOBAHUH yU4€OHOTO MCCIIEIOBAHUS, COOMPATh YCTAHOBKY U BBITIOIHSTH
U3MEPEHHUsI, CIEMys TMPEeIJIOKEHHOMY TIUIaHy, (DUKCHPOBATh PE3YJIbTAThHI
MOJIYYEHHOM 3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUJIE MPEIIIOKEHHBIX
Ta0JIMIl U TPaQUKOB, eJIaTh BHIBOABI IO pe3yJIbTaTaM UCCIIEeI0BaHMUS;
INPOBOANTH KOCBEHHBIE H3MEpEHUsi (U3MYECKUX BEIUYUH (IJIOTHOCTD
BEILIECTBA KXUJAKOCTA U TBEPIOIO TEJA, CUJIa TPEHUS CKOJIBKEHHUS, 1aBICHUE



BO3/lyXa, BEITAIKMBAIOIIAS CUJIa, IEUCTBYIOIIAs HA TIOTPY>KEHHOE B JKUJKOCTh
T€N0, KOG UIIMEHT MOJIE3HOTO JEHCTBUS MPOCTHIX MEXAaHU3MOB), CIEIYs
NOpeIJIOKEHHOW HMHCTPYKIMU: TPU BBINOJHEHUHW W3MEPEHUNH COOUpaTh
HKCIIEPUMEHTAIBHYIO YCTAHOBKY U BHIYHCIISATH 3HAUEHUE HCKOMOU BETMUNHBIL
coOJI0/1aTh MpaBuia TEXHUKU O€30MacHOCTH Mpu padboTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIIUIIBI ACHCTBUS IPUOOPOB U TEXHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, TUHAMOMETpP, COOOMIAIOIIMECS COCYAbl, OapoMeTp, pbIyar,
MOJIBWKHBIM U HEMOABMKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTD;
XapaKTepU30BaTh MPUHIIUIIBI IEUCTBUS U3YUYEHHBIX TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB € ONOpOM Ha HMX omnucaHus (B TOM 4YHKCIE: MOJIIMITHUKH,
YCTPOMCTBO BOJOMPOBOJIA, THAPABIMUECKUAN MPECC, MAHOMETP, BHICOTOMED,
MOPIIIHEBOM HACOC, apeoOMETp), UCTOJIb3Ysl 3HAaHUS O CBOMCTBaX (PU3MUECKUX
SBIICHUHN ¥ HEOOXO0IMMBbIe (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH;
OPUBOJUTH NIPUMEPHI (HaAXOIUTh MH(OPMALIUIO O TIPUMEpax) MPaKTUYECKOro
UCIOJb30BaHUS (PU3MYECKUMX 3HAHUH B IOBCEJAHEBHOM JKU3HHU JJIs
oOecrieueHus 0€30MaCHOCTHU MPU 0OpaIEHUHU ¢ MPUOOPaMU U TEXHUYECKUMU
YCTPOMCTBaMH, COXpaHEHUS 3I0POBbS M COOMIOACHHSI HOPM IKOJIOTHUECKOTO
MTOBEJICHUS B OKPYKAKOIIEH CPEJIE;

OCYIIECTBIATH OTOOP UCTOUHUKOB HH(OpMaIiu B IHTepHETE B COOTBETCTBUU
C 3aJJaHHBIM [MOMCKOBBIM 3aIPOCOM, Ha OCHOBE UMEIOIIMXCS 3HAHUN U MyTEM
CpPaBHEHUS pPA3IUYHBIX HCTOYHUKOB BBIACIATH WH(GOPMAIMIO, KOTOpas
SBIISIETCS IPOTUBOPEUMBON MITM MOXKET OBITH HETOCTOBEPHOI;

UCTIOJIb30BaTh IPH BBINOJHEHUHM Y4YEOHBIX 3aJaHUl HayYyHO-TNOMYJSPHYIO
aUTEepaTypy (pU3MUECKOro Coaep KaHUs, CIPABOYHbIE MaTepUaibl, PECypChI
cetu  HWHTepHer, BnameTe NOpuéMaMu  KOHCIEKTHPOBAHUS  TEKCTa,
npeoOpa3zoBaHus HH(POpMALUU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpAaTKHUE MHCHMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 WCTOYHHMKOB HWHGOpMAIMK (PU3NUECKOTO COACPKAHUSA, B TOM
quclie MyOIMYHO JieaTh KpaTKUe COOOIEHUs O pe3ysbTaTax MPOEKTOB WIH
y4eOHBIX HCCIEIOBAaHUM, TPU ITOM TPaMOTHO HCIIONH30BaTh W3YYCHHBIH
NOHATUWHBIA anmmapar Kypca (U3MKH, COMPOBOXKAATh BBICTYIUICHHE
MPE3CHTALUEH;

IpU BBHINOJHEHUH Y4YEOHBIX IPOEKTOB M HCCIENOBAHUN pacHpenessiTh
00513aHHOCTH B TPYIITIE B COOTBETCTBUH C IMOCTABJICHHBIMHU 33J]a4aMU, CJICAUTD
3a BBIMOJHEHUEM IUIaHA JEUCTBUM, aJeKBATHO OLIEHMBATh COOCTBEHHBIN
BKJIaJl B  JIEATENIbHOCTh TPYNIbI, BBICTPAUBATh KOMMYHHUKATHBHOE
B3aMMOJICICTBHE, YUUTHIBAsI MHEHUE OKPYKAIOIIHX.



K xonny oOydenus B 8 kiacce npeaMeTHbIe pe3yibTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOITUXCSI YMEHUIN:

WCIIOJB30BaTh MOHATHUA: Macca W pa3Mepbl MOJIEKYJI, TEIUIOBOE IBHKECHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSHMUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbIe TeJa, HACHIILIEHHBIM U HEHACBIILIEHHBIN Map, BIAXHOCTh BO3/1yXa,
TEMIIEpaTypa, BHYTPEHHsIS JHEPrus, TEIUIOBOM JBUTATENb, JJIEMEHTAPHBIN
ANEKTPUYECKUH 3apsifl, DJIEKTPUYECKOE I10JIC, ITPOBOJHUKU U JHUAJIEKTPUKH,
ITIOCTOSIHHBIN JJEKTPUYECKUN TOK, MATHUTHOE TI0JIE;

paznuyaTh SBJICHHS (TEIUIOBOE pACUIMPEHHE M CXaTue, TeIulonepeaaya,
TEIUIOBOE PAaBHOBECHE, CMAayMBaHUE, KANWUISAPHBIC SIBJICHUs, HCIIApEHHE,
KOHJICHCAlUs, IUIaBJIEHUE, KpHUCTauIM3auus (OTBEpJEBaHUE), KHUIICHHE,
Teronepeaaya (TemIonpOBOJHOCTb, KOHBEKIIMS, U3TyUYEHHUE), AIEKTPU3aALUs
TE€JI, B3aUMOJICUCTBUE 3apSAIA0B, NEHUCTBUS JJIEKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aMMOJEHCTBUE MAarHUTOB, JACHCTBUE MAarHUTHOTO IOJS HA
IPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHas WHAYKLHSA) MO OINHUCAHUIO HX
XapaKTEPHBIX CBOWCTB M HAa OCHOBE OMNBITOB, JIEMOHCTPUPYIOIIUX JIaHHOE
(pu3HUeCcKOe SBIICHUE;

pacno3HaBaTh NPOSBICHUE U3YUCHHBIX PU3NYECKUX SIBJICHUI B OKPYKaIOLEM
MHUpE, B TOM uHucie (U3UYECKUE SIBICHUS B MPHUPOJAE: MOBEPXHOCTHOE
HATSDKEHUE W KalWUIAPHBIE SBJICHHS B NPUPOJE, KPUCTAUIBI B INPUPOJE,
uznydyenue CoiHIla, 3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 0Opa3oBaHME
poCbl, TyMaHa, WHes, CHEra, DJJEKTpUYECKHEe SBIEHUS B armocdepe,
ANEKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE Toye 3emid, Jpeid
IIOJIFOCOB, POJIb MArHUTHOTO IOJISL IS KU3HHU HA 3eMJle, MOJSIPHOE CHUSIHUE,
Opd 3TOM TMEPEeBOAMTH MPAKTHUUECKYIO 3aJadyy B Y4eOHYIO, BBIICNATH
CYILLIECTBEHHbIE CBOMCTBA (TPU3HAKK) (PUINUYECKUX SBICHUN;

ONMKCHIBATh M3YYEHHBIE CBOMCTBA TEN W (PU3MYECKHUE SBJICHUS, UCIOIb3YS
¢u3nueckrue BEIMYMHBI (TeMIeparypa, BHYTPEHHSS JHEPrusi, KOJUYECTBO
TEIUIOTHI, yJIeJbHas TEINIOEMKOCTD BEILIECTBA, YAEIbHAs TEIJIOTA IUIABJICHNUS,
yaenbHas TeIioTa napoodpazoBaHus, yeiabHas TEIUIOTa CropaHus TOILINBA,
KO3 (DUIIMEHT TOJIE3HOTO0 ACUCTBUS TEIJIOBOM MAalllMHBI, OTHOCUTEIbHAs
BJIQXKHOCTh BO3/yXa, DJJICKTPUYECKHM 3apsl, CHJIA TOKa, DJIEKTPHUYECKOE
HaIlpSDKEHUE, COINPOTHUBIICHHE MPOBOJIHHKA, YACIBHOE CONPOTUBIICHUE
BEIECTBa, paboTa M MOIIHOCTh 3JEKTPUUECKOTO TOKA), MPU OMUCAHUH
NPaBWIBHO TPAKTOBaTh (PU3MUYECKHII CMBICI UCIOJIb3YEMBIX BEJIMYUH,
0003Ha4YEeHHUA M EAUHMIBI (PU3UYECKUX BEJIMYMH, HAXOAUTb (POPMYJIBL,
CBSI3BIBAIOIIME JAHHYIO (DU3UUECKYIO BEJIMYMHY C JPYTMMM BEJIMYMHAMM,
CTPOUTH IPAPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;



XapaKkTepu30BaTh CBOMCTBA Tel, (DU3MUECKHUE SIBICHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIC IIOJIOKEHHUS MOJIEKYJISIPHO-KUHETHYECKOM Teopuu
CTPOEHHUS BEIECTBA, MPUHLHUII CYHEPIO3HUIMU MOJeHd (Ha Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUd 3apsAja, 3akoH OMa Juisl ydacTKa LEenu, 3aKOH
Jlxoynsi—JIeHna, 3aKk0H COXpaHEHUsI SHEPIHH, IPU 3TOM JaBaTh CIOBECHYIO
(opMyIHMPOBKY 3aKOHA U 3alIUCHIBATh €M0 MATEMaTUYECKOE BbIPAKEHNUE;
OOBACHATH (PU3UUECKUE ITPOLIECCHI M CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE
CUTyauuu IIPAaKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISABJIATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE M3 1—2 JIOrHYeCKuX
IaroB ¢ ONOpoil Ha 1—2 U3yYEeHHBIX CBOWCTBAa (PU3UYECKUX SIBJICHUM,
(u3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a/1a4n B 2—3 IEUCTBHS, UCIIOJIb3Ysl 3aKOHBI U (DOPMYJIbL,
CBA3BIBaIOIIME (PU3MUECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHUS 3aJlauul
3aIMChIBATh KPAaTKOE YCIIOBUE, BBISBIATh HEAOCTATOK JAHHBIX ISl PELICHUS
3aJlauM, BBIOMpaTh 3aKOHBI U (OPMYJIbl, HEOOXOOUMBIE i1 €€ pEeLICHMUS,
OPOBOAUTh Pacy€Tbl M CPAaBHUBATh IIOJIyUYEHHOE 3HAaueHUe (pusnueckon
BEJINYMHBI C U3BECTHBIMH JTAHHBIMU;

pacno3HaBaTh NPOOIEMbI, KOTOPbIE MOKHO PEIIUTH IPU MTOMOIIH (PU3UUECKUX
METOJ0B, HCIIOJb3Yysl ONMCAHUE HCCIEHOBAHUs, BBIACIATH IPOBEPAEMOE
IPEANOJIOKEHNE, OLEHMBATh  IMPABUIBHOCTH  IOpsAJKA  IIPOBEIACHUS
UCCIICJOBAHNUsL, 1€J1aTh BbIBOJBL;

MIPOBOJIUTH OMBITHI MO HAOTIOJEHUIO (DU3UUECKUX SBJICHUN WU PU3NYECKHUX
CBOMCTB TeJ (KanWJUIIPHBIE SIBJICHUS, 3aBUCUMOCTb JABJIECHUS BO3/lyXa OT €ro
0o0BbEMa, TeMIepaTypbl, CKOPOCTH MpoIlecca OCTHIBAHUS M HarpeBaHus Npu
U3TY4YEHUH OT LIBETa U3JIydarole (IOTJIoaronieil) moBepXHOCTH, CKOPOCTh
WCIIAPEHMS BOJBI OT TEMIEPATyphl KUJIKOCTH U IUIOIIAIU €€ MOBEPXHOCTH,
DNEKTpU3alMsg TEJI W B3aUMOJCHWCTBUE  DJIEKTPUYECKUX  3apAJIOB,
B3aUMOJECHCTBUE MOCTOSHHBIX MAarHWTOB, BU3yAJIM3alllsl MAarHUTHBIX MOJEN
ITIOCTOSIHHBIX MAarHUTOB, IEUCTBUS MAarHUTHOTO I10JI HA IPOBOJHUK C TOKOM,
CBOMCTBA 3JIEKTPOMArHNUTA, CBOMCTBA AJIEKTPOABUTATENS IOCTOSSHHOTO TOKA):
(GopMynMpoBaTH MPOBEpPSEMbIE MPEANONOKEHUS, COOUpaTh YCTAHOBKY W3
NPEAJIOKEHHOTO0 000PY/I0BaHUs, OMUCHIBATh XOJ OMbITa U (POPMYyIUPOBATH
BBIBO/JIBI;

BBITIOJIHATH IPSAMBIE U3MEPEHUsI TEMIIEPATypbl, OTHOCUTEIBHON BIaKHOCTH
BO3/yXa, CUJIbI TOKA, HAMIPSHKEHUS C UCTIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB
U JAaTYUKOB (PU3NYECKUX BEIMYMH, CPABHUBATh PE3YJbTaThl MU3MEPEHUHN C
y4€TOM 3aJJaHHON a0COIOTHOM MOTPEIIHOCTH;

MPOBOANTH MCCIEAOBAHNE 3aBHUCHUMOCTH OJIHOM (PU3NYECKOM BEIUYUHBI OT
OpYyrod C  HCIOJB30BAHHEM  MPSMBIX  M3MEpPEHUH  (3aBUCUMOCTH



COTIPOTHBIIEHUS IIPOBOJIHUKA OT €r0 JJIMHBI, IUIOIIA I ONEPEYHOI0 CEUEHNUs
U yJEJIbHOTO COIPOTUBIICHUS BELIECTBA NMPOBOJHMUKA, CHJIbI TOKA, MIYILETO
yepe3 TMPOBOJHUK, OT HANpsOKEHUS Ha TMPOBOJHUKE, HCCIECIOBAHHE
MOCIEAOBATEILHOTO W MapajUIeIbHOTO  COCAMHEHMA  MPOBOJHHUKOB):
IUTAaHUPOBATh MCCIIEA0BAaHUE, COOMPATh YCTAHOBKY M BBINOJIHATh U3MEPEHMUS,
clenysl NpPeUIOKEHHOMY IUIaHy, (DUKCHUpPOBATh pPE3yJbTaThl IOJYyYEHHOU
3aBHCHMOCTH B BUJE TAOJIMIl U rpaUKOB, J€JaTh BBIBOBI [0 pe3yibTaTaM
HCCIJICTOBaHMS;

NPOBOAWTH KOCBEHHBIE H3MEpEeHHUA (PHU3MUECKHX BeNUYUH (yIeibHas
TEIUIOEMKOCTb BELIECTBA, CONPOTUBIIEHUE TPOBOAHMKA, PA0OTa U MOIHOCTb
AJIEKTPUYECKOTO TOKa): IUIAHUPOBATh U3MEepEeHUs, coOupartpb
AKCIIEPUMEHTAJIbHYI0 YCTaHOBKY, CIIEys TMPEAIOKEHHOW WHCTPYKLUHU, H
BBIYHCTISATH 3HAUCHNE BEIHUMHBI,

coOJI0/1aTh IpaBUiIa TEXHUKH O€30MaCHOCTH MpU padoTe ¢ JadopaTOPHBIM
000py10BaHUEM;

XapaKTepU30BaTh IPUHLIMIIBI JEHCTBUS U3YUEHHBIX TPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpPOM Ha WX OMUCAHHS (B TOM YHCIE: CHCTEMa OTOILICHHS
JOMOB, TUTPOMETp, TapoBas TypOWHa, aMIIepMETp, BOJIBTMETp, CUETUMK
AJIEKTPUYECKON IHEPTHH, JIEKTPOOCBETUTENIbHBIE TPUOOPHI, HAarpeBaTEIbHbIE
AIEKTPONIPUOOPHI (mpumepsr), AIEKTPUUYECKHUE peAOXPaHUTEIH,
AJIEKTPOMArHuT, 3JEKTPOABUTATEIb TOCTOSIHHOTO TOKA), UCIIOJIb3Ys 3HAHUS O
CBOMCTBax  (U3MYECKUX  SBICHUHM U  HeoOXoauMble  (U3HUECKUE
3aKOHOMEPHOCTH;

pacrno3HaBaTh NIPOCThIE TEXHUYECKUE YCTPOICTBA U U3MEPUTEIbHBIE TPUOOPHI
[0 CXeMaM M CXEMaTHYHbIM PUCYHKaM (KHJKOCTHBIA TEPMOMETP, TEPMOC,
MICUXPOMETpP, TUTPOMETP, JBUTATENIb BHYTPEHHETO CTOpPAHUS, JIEKTPOCKOTI,
peocTaT), COCTABIATh CXEMBI IEKTPUUYECKUX LIETMeH ¢ MOCIeA0BaTeIbHBIM U
napasuieIbHBIM COSAMHEHUEM DJIEMEHTOB, pa3inyasi YCIOBHBIE 0003HAUYCHUS
AJIEMEHTOB SJIEKTPUUECKHX IIeTIeH;

MPUBOIUTH MPUMEPHI (HAXOIUTh HH(OPMALIMIO O TIPUMEpax) MPaKTUYECKOro
UCTIONB30BaHUS  (PU3MYECKMX 3HAHWH B TOBCEAHEBHOW JKWU3HM IS
oOecrieueHus 0€30MaCHOCTHU MPU 0OpaIleHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTpPOMCTBaMH, COXpaHEHUS 310pPOBbs M COOIOICHUS HOPM IKOJIOTUYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CpeJIE;

OCYIIECTBIATH MOUCK MHPOpMaIuu GU3NYECKOTO cosiepkanus B IntepHere,
Ha OCHOBE HMEIOIIMXCS 3HAHUM W IMYyTEM CpPABHEHMS JIONOJHUTENBHBIX
MUCTOYHUKOB BBLIEIATh MH(OPMALIMIO, KOTOPAsl SIBISETCS MPOTUBOPEUMBON
WJI MOKET OBITh HEJTOCTOBEPHOM;



UCIOJIb30BaTh IPU BBIIOJHEHUM Y4YEOHBIX 3aJaHUl Hay4yHO-NOMYJISPHYIO
JIUTEpaTypy (pU3MUECKOro COAEp KaHUs, CIPABOYHBIE MaTEpUaibl, PECYpPCHI
cetu MHTepHeT, BiageTp NpUEMAaMU  KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3oBaHus HH(GOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTb COOCTBEHHBIC IHCBMEHHBIE M KpaTKUE YCTHbIE COOOIICHHUS,
0000mas wuHPOpMAIMIO U3 HECKOJBKUX MCTOYHUKOB (DU3UUYECKOTO
COJIEp’KaHusl, B TOM 4HUCi€e MyOJUYHO MPEACTABIATh PE3YyIbTaThl MPOEKTHON
WM UCCIIEN0BATENbCKOW AESITENBHOCTH, MIPU 3TOM I'PAMOTHO HCIIOJIb30BaTh
W3YYCHHBI TMOHATHMHBIA  ammapar Kypca (U3MKH, COMPOBOXKAAThH
BBICTYIIJICHUE ITPE3EHTALUECH;

OpU BBIIOJHEHUM YYEOHBIX TMPOEKTOB M HCCIEIOBAaHUM (PU3MUECKUX
MPOLIECCOB  PACTIPEAENSATh OOS3aHHOCTH B TpPYyNIE B COOTBETCTBUM C
MIOCTaBJICHHBIMH 3a/la4yaMU, CJIEIUTh 32 BBINOJIHEHUEM ILJIaHA JIEUCTBUN U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OLEHUBAThb COOCTBEHHBIM BKJIAJ B
NEATEIbHOCTh T'PYIIIBI, BBICTPAUBATh KOMMYHHUKAaTHBHOE B3aHMOJCHCTBHE,
HPOSIBIISSt TOTOBHOCTh pa3periarh KOH(IUKTHL.

K xonny oOydenus B 9 kiacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPpaKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIIMXCA YMEHUM:

UCII0JIB30BAaTh MOHATHS: CHCTEMA OTCUETA, MAaTEPUAIIbHASI TOUKA, TPAEKTOPUS,
OTHOCHUTEJILHOCTh MEXaHHMYECKOro JBWXKEHUs, naedopmauus (ympyras,
IUIACTHYECKas), TPEHUE, HEHTPOCTPEMUTEIBHOE YCKOPEHHUE, HEBECOMOCTh U
NEPETPY3KH, LEHTP TAKECTH, aOCONIOTHO TBEPAOE TEJIO, LEHTP TIKECTH
TBEPJIOTO TeEJa, pPaBHOBECHE, MEXaHUYECKHME KOJEOAHHs M BOJIHBI, 3BYK,
UHQpa3ByK U YJIbTPa3BYK,  dJJCKTPOMAarHUTHbIE  BOJIHBI,  LIKaja
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaIbHO30PKOCTh, CIIEKTPHI
UCIIyCKaHUsI W TMOIJIOUIeHus, anb(da, 0eta- U raMMa-u3JIy4eHHs, U30TOIbI,
sJiepHasi PHEPreTUKa;

paznuyaTh SIBIEHUS (PaBHOMEPHOE W HEPaBHOMEPHOE MPSMOJIUHENHOE
IBUKEHHE, PAaBHOYCKOPEHHOE NPSIMOJMHEMHOE JBH)KEHUE, CBOOOJHOE
MaJIEHUE TEJl, PABHOMEPHOE ABUKEHUE 110 OKPY>KHOCTH, B3aUMOJEHCTBHE TEIL,
pPEaKTUBHOE JIBJKEHHUE, KoJIeOaTeIbHOE JIBWJKEHHE (3aTyxarouie Hu
BBIHYKJICHHbIE KOJeOaHMs), pPE30HAHC, BOJHOBOE ABUKEHHUE, OTPAXKEHUE
3BYyKa, PSMOJIMHEMHOE pACIIPOCTPAHEHHE, OTPAKEHUE U IIPEITOMIICHHE CBETA,
MOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3yIoKEHHE OEJIOro CBEeTa B CIIEKTP U
CIIOKEHUE CIEKTPAJBbHBIX LBETOB, JHCIEPCHUS CBETa, €CTECTBEHHAs
pPaZOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOrO CIEKTpa H3JIydeHUus) IO
ONMCAaHUI0 WX  XapaKTepHbIX CBOWCTB M HAa OCHOBE  OIIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3UYECKOE SBICHUE;



pacno3HaBaTh NPOSBICHUE U3YUEHHBIX PU3NYECKUX SIBJICHUM B OKpYKaIOLEM
Mupe (B TOM uuciie PU3NUECKHE SBICHUS B MPUPOJIC: MPUIKUBBI U OTIIUBHI,
nBkeHue TiaHeT COJHEYHOM CHUCTEMbl, PEAKTUBHOE JBHKCHUE KUBBIX
OpraHu3MOB,  BOCIPHUATHE  3BYKOB  JKMBOTHBIMHU,  3€MIIETpSICEHUE,
CEHCMUYECKUE BOJIHBI, I[yHaMH, 5XO, LIBETa TEJ, ONTUYECKHE SIBIICHUS B
npupojae, OUOJOrMYecKoe ACHCTBHUE BHIUMOIO, YIbTPa(QHOIETOBOTO U
PEHTI€HOBCKOTO  M3JIYYEHHM, €CTECTBEHHBIM  paJMOaKTUBHBIA  (OH,
KOCMUYECKHUE JIy4H, PAJAMOAKTUBHOE H3IYyUYCHHE NPUPOJIHBIX MUHEPAJIOB,
NEUCTBUE PaJUOAKTUBHBIX M3IYyYCHHM Ha OpraHu3M YeJIOBEKa), MPU HTOM
NEPEBOIUTh NMPAKTUYECKYIO 3a7auy B Y4€OHYIO, BBIIEISATH CYIECTBEHHbIC
cBOMCTBa (TIpU3HAKK) (DU3UYECKUX SIBJICHUM;

ONUCHIBATh M3YYCHHBIC CBOWCTBA TeN U (PU3UYECKHUE SIBJICHUS, WCIOIL3YS
dbu3uyeckre BEIWYMHBI (CpefHsiEI M MIHOBEHHAash CKOPOCTh Tella MpH
HEPAaBHOMEPHOM JIBUKEHUHU, YCKOPEHHUE, IEpeMEIleHUe, MyTh, YIJIOBas
CKOpPOCTb, CHJIa TPEHHUSA, CHJIa YIPYrOCTH, CHJIAa TSHKECTH, YCKOPEHHUE
CBOOOJTHOTO TAJICHUS, BEC TEJIa, UMITYJIbC TEIa, UMITYJIbC CUITbI, MEXaHUUECKast
paboTa W MOIIHOCTh, MOTCHIMAJIbHAS DHEPrUsi Tejia, MOJHSATOTO Hal
MOBEPXHOCTHIO 3€MJIM, TOTEHIMANIbHAsI HHEPrusl CXKATOW MPYKHUHBI,
KHMHETUYECKAsl SHEPIus, MOJHAs MEXaHUYEeCKasi SHEprus, MepuoJl U 4actora
KoJ1e0aHui, TMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA,
MOKa3aTelb MPEJIOMIICHUSI CPElbl), IPU ONHUCAHUU MPaBUIBHO TPAKTOBAaTh
(UBUYECKUIT CMBICT HCMOJb3yeMbIX BEIWYUH, O0O3HAUEHUS U €IUHUIIBI
bU3UYECKNX BEJIWYMH, HAXOJUTh (POPMYJIbI, CBS3bIBAIOIIME JAaHHYIO
Gu3NUeCKyl0 BEIWYUHY C JPYTUMU BEJIMYMHAMH, CTPOUTH Trpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;

XapaKkTepu30BaTh CBOMCTBA Tell, (U3MYECKHE SBJICHUS U MPOLECCHI,
UCIIOb3Ysl 3aKOH COXPAHEHHUs SHEPruH, 3aKOH BCEMHUPHOIO TATOTEHUS,
MPUHIIUAI CYNIEPIIO3UIIUU CHUJI, PUHIIUI OTHOCUTEIBHOCTH [ amuies, 3aKOHBI
HproToHa, 3aKOH COXpaHEHUSI UMITYJIbCA, 3aKOHbI OTPAKEHUS U MPETOMIICHUS
CBETA, 3aKOHBI COXPAHEHUs 3aps0BOrO0 U MAcCCOBOIO UHMCEI MPU SIEPHBIX
peaKkIusX, Py 3TOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA U 3aIMUCHIBATH
€ro MaTeMaTUYeCKOE BhIPAKCHUE;

O0O0BACHSTH (PM3UUECKHUE MTPOIIECCHI U CBOMCTBA TEJ, B TOM YHCJIE i B KOHTEKCTE
CUTyalluid MPAKTUKOOPUEHTUPOBAHHOTO XApPaKTEpa: BBIABISATH MPUUYUHHO-
CJICICTBCHHBIC CBSI3U, CTPOUTH OOBSCHEHHE U3 2—3 JIOTMYECKHX IIaroB ¢
ornopoil Ha 2—3 W3Y4YEHHBIX CBOMCTBAa (PU3UYECKUX SIBJICHUH, (PU3NUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTE;

pemaTth pacy€THbIE 3a/auu (OMUPAOIIMECS Ha CUCTEMY U3 2—3 ypaBHEHHIN),
WCIIONIB3Ys 3aKOHBI U (POPMYIIBI, CBSI3bIBAONIE (DU3HUECKUE BEITMYMHBI: Ha



OCHOBE aHaliM3a YCJIOBHS 33JauM 3alUChIBaTh KPaTKOE YCJIOBHUE, BBISIBISATH
HEJOCTAIOIINE WIM U30BITOYHBIE JaHHbIC, BHIOUpATh 3aKOHBI U (POPMYIIBI,
HEOOXOAMMBIC I  PEIICHWs, TPOBOAWTH pacd€Thl ©  OIICHUBATH
PEATUCTUYHOCTD TIOJIyICHHOTO 3HAYCHHS (PU3HMUECKON BEIMYUHBI,
pacno3HaBaTh NPOOJIEMbl, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIN (PU3HMYECKUX
METOJIOB, HCIIOJb3ysl OINUCAHWE HCCIEAOBaHUS, BBIICIATH MPOBEPSIEMOE
OPEANnojoXKEeHWe, OLICHUBAaTh  MPaBUIBHOCTh  MOpSAKAa  MPOBEICHUS
WCCJICIOBAHMS,  JeNaTh  BBIBOABI,  HMHTEPIPETUPOBATH  PE3YNIHTATHI
HaOIIOICHUM U OIBITOB;

IIPOBOJUTH OIBITHI IO HAOMIOACHUIO (DU3UUECKUX SBICHUNA WIH (DU3UUECKUX
CBOMCTB Ten (M3yueHHE BTOpPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUS
DHEPTUH, 3aBUCUMOCTb Ieproaa KoJaeOaHmii Py KUHHOTO MasiTHUKA OT MacChl
rpy3a ¥ JKECTKOCTH TPYKUHBI M HE3aBUCHMOCTh OT aMIUIMTYIbI MaJIbIX
Koje0aHu#, MPSMOJIIMHEHHOE PAaCTIPOCTPAHEHHE CBETa, pasliokeHue Oeoro
CBETa B CIIEKTP, U3yUEHUE CBOMCTB M300paKeHUS B IJIOCKOM 3epKaje u
CBOMCTB M300pa)keHUs TpeIMeTa B coOuparolield JHUH3e, HaOII0JeHUE
CIUTOITHBIX U JTUHEHYATHIX CIIEKTPOB MU3IIYUYCHHS): CAMOCTOATEILHO COOUPaTh
YCTaHOBKY M3 U30BITOYHOTO HAOOpa 000PYI0BaHMSI, OMTMCHIBATEH X0 OTIBITA U
€ro pe3yJbTaThbl, POPMYIUPOBATH BHIBOJIBI;

MPOBOJUTH MPU HEOOXOJUMOCTH CEPHUIO0 MPSIMBIX HU3MEPEHHM, Ompenesss
CpelHee 3HaueHUWE u3MepseMOoN BeNMMUMHBI ((DOKYCHOE pacCTOsSTHUE
coOuparomieid  JIMH3bI), OOOCHOBBIBaTH BBIOOp crHocoba HU3MEpPEeHUs
(M3MepUTENBHLHOTO TPUOOpPA);

MPOBOJUTH  HMCCJIEIOBAHWE 3aBUCUMOCTEM  (PU3WYECKUX BEIMYUH C
UCIIOJIb30BAaHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTH MyTH OT BPEMEHU TpU
PaBHOYCKOPEHHOM JIBUKEHUU 0€3 Ha4aJIbHOM CKOPOCTH, Meproa KojaeobaHui
MaTEMaTHYECKOTO MasTHUKA OT JJIMHBI HUTH, 3aBUCHMOCTH yTJIa OTPaKCHUS
CBETa OT yTJia MaJCHUS W yTJIa IPEJIOMJICHHUS OT yTJjla MaJCHHMS ): ITNIAHUPOBATh
HCCJICIOBAHUE, CaMOCTOSTEIbHO CcOOUpaTh YCTaHOBKY, (UKCHPOBATH
PE3yNbTATHI MOTYYECHHON 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BUE TAOJIHUIL
U TpaUKOB, JIeJIaTh BHIBOJBI TI0 PE3yIbTaTaM HCCIICIOBAHNS;

IIPOBOJIUTH KOCBCHHBIC M3MEPCHUS (DU3UICCKUX BEJTUYHH (CPEIHSAST CKOPOCTh
Y YCKOpEHUE TeJla MPY paBHOYCKOPEHHOM JBUKEHUH, YCKOPEHUE CBOOOHOTO
nmajeHusi, XKECTKOCTh NPYXKUHBI, KOIDOUIIMEHT TPEHUS CKOJBKEHUS,
MEXaHHYeCcKas paboTa W MOIIHOCTh, YacTOTa M TIEPHOJ KoJieOaHM
MaTEMaTUYECKOT0 U MPY>KMHHOTO MasITHUKOB, ONTUYECKAsl CHJIa cOOMpatrouiei
JUH3bI, PAJAMOAKTHBHBIM (OH): IUIAHUPOBATH M3MEPEHUs, COOUpPAThH
OKCIIEPUMEHTAJILHYI0 YCTAHOBKY ¥ BBITIOJIHATh HW3MEPCHHUS, CIEIys
MPEIOKCHHOW ~ WHCTPYKIIUU, BBIUMCISATH  3HAUYCHWE  BEIUYUHBI U



aHAJIM3UPOBATh MOJYUYEHHBIE PE3YyJIbTaThl C YUETOM 3aJJaHHOM MOrPEIIHOCTH
U3MEPEHUM;

coOMIoAaTh MpaBUiia TEXHUKHU OE30MacCHOCTH TMpH paboTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

paznuyaTh OCHOBHBbIC TMPU3HAKKM HW3YYEHHBIX (DU3MYECKUX MOJEIEeH:
MaTepHalibHasi TOuKa, aOCOTIOTHO TBEPIIOE TEJIO, TOUCYHBIM UCTOUYHUK CBETA,
Jqyd, TOHKas JIMH3a, IUIAHETapHas MOJENb aroMa, HYKJIOHHAs MOJEIb
aTOMHOTO $J1pa;

XapaKTeprU30BaTh MPUHIIUIIBI ICHCTBUSI U3yYEHHBIX TPUOOPOB U TEXHUUECKUX
YCTPOMCTB C OMOPON HA WX ONMUCAHUA (B TOM YHCIE: CHUAOMETpP, JATYUKU
MOJIOKEHHUSI, PACCTOSHUS U YCKOPEHUSA, pPaKeTa, 3XOJO0T, OYKH, IMEPUCKOI,
(oToamnmapar, ONTHYECKHE CBETOBOJBI, CHEKTPOCKOMN, JO03UMETp, Kamepa
BuiibcoHa), HCMONB3ys 3HAHUS O CBOMCTBAX (DU3MYECKUX SIBICHUM U
HE00X0AUMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

UCIIOJb30BaTh CXEMbl M CXEMATUYHBIE PUCYHKH HM3YYEHHBIX TEXHHUUYECKUX
YCTPONCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOJIOTHYECKUX MPOIIECCOB MPHU
pelieHny y4eOHO-TIPaKTUYECKUX 3a7a4, ONTHYECKUE CXEMBI JIsl IOCTPOCHUS
M300paKEHUM B TJIOCKOM 3€pKajie U COOUparoIiei JIMH3E,

MPUBOIUTH IPUMEPHI (HAXOIUTh HHGOPMAIIHIO O PUMEpaX) MPAKTUIECKOTO
UCIOJIb30BaHUSl (U3MYECKUX 3HAHUN B TOBCEJIHEBHOM IKU3HH IS
oOecrieueHrs 0€30MaCHOCTHU MPU OOpaIleHUuH ¢ MPUOOpaMU M TEXHUUYECKUMU
YCTPOMUCTBAMU, COXPAHEHUS 310POBbSI U COOJIOJEHUS HOPM SKOJIOTUYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CpeJIe;

OCYIIECTBJISTH MOUCK MH(pOopManuu pu3nIecKoro cojepxxkanus B UutepHere,
CaMOCTOSATENbHO  (OpPMYyNIUPYsT TIOMCKOBBIM  3ampoc, HaXOIUTh IyTH
OMpeaeneHusl JTOCTOBEPHOCTH TMOJYYEHHONM HMH(POpMalMd Ha OCHOBE
UMEIOIIUXCS 3HAHUH U JOTOJHUTEIbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MPH BBIMOJHEHUH YYCOHBIX 3aJlaHU HAYYHO-TMOMYJISPHYIO
TUTEPATYpy (PU3NUECKOTO COACpIKAHUsS, CIPABOYHBIE MaTEpHAIIbl, PECypChl
cetu HMuTepHer, BiameTh NpuUEéMaMU  KOHCIIEKTUPOBAHHS  TEKCTa,
npeobOpazoBanus HHGOPMAIIMU U3 OJTHOW 3HAKOBOM CUCTEMBI B JAPYTYIO;
co37aBaTh COOCTBEHHbIC MUCHMEHHBIE U YCTHBIE COOOIIEHHS HAa OCHOBE
uHpOpMaAIMU H3 HECKOJBKUX MCTOYHUKOB (U3UUECKOTO COACPIKAHUS,
MyOJMYHO TIPEACTABIATh PE3YNbTAThl MPOEKTHOW WIIM HCCIIENOBATEIHCKON
JNEATENBHOCTH, MIPU 3TOM T'PAMOTHO MCIIOJIb30BATh U3YyUYECHHBIN MOHITUWHBIN
anmapaTr Hu3y4aeMmMoro pasjena (QU3MKM W COMPOBOXKIATh BBICTYIJICHUE
npe3eHTanuen ¢ yuéToM 0COOEHHOCTEN ayAMTOPUN CBEPCTHUKOB.



Temarnyeckoe nNJIaHUPOBaHUE

7/ kaacc (2 yaca B HeJ1eJ10, BCero - 66 4.)

Ne Ha3Banue pa3jaesia, TeMbl YpPOKa Kou-Bo
ypoka 4acoB
Paznen 1. ®usuka u puznveckne MeTOAbI U3y4YeHUS 5

NPHUPOIBI.

1 Yro uzyvaet ¢pusnka u actpoHomusi. Gusnyeckue 1
BEJIMYMHBI U SIUHUIIBI KX U3MEPCHHUSI.

2 TouHnocTs u3mepenuii. Jlaboparopnas padoraNel 1

3 N3mepenne pazmepoB Maibix Ten . JlabopaTopHas 1
pabora

4 ®usnueckue teopun. Pusuka u TexHuka. Prsuka u 1
OKPY’KAIOIINKA HAC MUD.

5 [ToBTOpUTENHEHO-0000IAIOIIHI YPOK 1O 1
teMe«BBenenne. duszndeckas KapTHHA MUDA.
Paznen 2. J/IBukeHre M B3aUMOIeiicTBHE TeJl. 40

6 MexaHnueckoe IBUKEHUE U €r0 BUIBI. 1
OTHOCHUTEIBHOCTh MEXaHUYECKOTO ABMKEHUS. TpaekTopusi.
I1yTs.

7 PaBHOMepHOE nBmxkeHne. CKOPOCTh PABHOMEPHOTO 1
JIBYKEHUS.

8 JlaGopatopHas padota Ned "M3ydeHue paBHOMEPHOTO 1
IBYOKCHUS"

9 Pemenue 3aa4 (paBHOMEpPHOE IBUXKEHUE). 1

10 HepaBnomepnoe nBuxenue. CpeliHssi CKOPOCTb. 1

11 PaBHOyCcKOpeHHOE iBHkEeHHE. Y cKopeHue. [1yTh. 1

12 Pemienne 3anay. 1

13 Nuepuus. 1

14 Pemienne 3anau. [TogroroBka k KOHTPOJBLHOU padoTe. 1

15 Kontposarnas padota Nel mo teme "Mexannueckoe 1
nemxenne. CKopocTs."

16 Macca. 3mepenne mMacchl. 1

17 Jlaboparopnas pabota Ne5 "H3mepenue macchl Tena 1
Ha pbIYaXKHBIX Becax."

18 [I;moTHOCTE BemecTna. 1




19 JlabopaTtopHnas pabota Ne6"3mepenne mioTHOCTH 1
BeIlleCTBA TBEPOTO Tena."
20- Pemrenne 3amau mo teme "Macca 1 IDIOTHOCTh 2
21 Berecrna."
Cuna. M3mepenue cuibl. MexayHapoiHas cuctema 1
22 equanll. CII0KeHUE CHUIL.
23 Cuna ynpyroctu. Cuna tsoxecTd. | u 1
24 3aKoH BCEMHUPHOro TiAroteHus. Bec Ttena. 1
HesecomocTs.
25 JlabopaTtopHas pabota Ne 7 «I'pagyupoBanue 1
JTMHAMOMETPA U U3MEPEHUE CUID).
26 JlaBneHue. 1
27 Cuiia TpeHus. 1
28 JlaGopaTtopHas padota Ne8 «3mepeHre CHibl TpEHUS 1
cKoJibkeHus». JJabopatopHast padota Ne9 «M3mepenue
K03 duUlIeHTa TPEHUS CKOJIbKECHHUS.
29 Pemienne 3anau. [ToaroroBka Kk KOHTPOJIBbHOU padoTe. 1
30 KoutponbHas padota Ne2 no teme «Macca tena. 1
Cunay.
31 MexaHnndeckas paboTa. 1
32 MONIHOCTb. 1
33 Pemenue 3ama4y mo reMe paboTa ¥ MOIITHOCTD. 1
34 [IpocTeie Mmexanu3mel. [IpaBuino paBHOBeCHs pbpIyara. 1
35 JlaGopatophas padota Ne 10 «3yueHue ycnoBus 1
PaBHOBECHUSI pbIuaray.
36 [Ipumenenure mpaBuia paBHOBECHS pbldara K OJI0KYy. 1
«30JI0TO€ MPABUIIO» MEXAHUKH.
37 KoaddurmenT nonesnoro nencTpus. 1
38 JlaGopatopnas padota Nel1 «3mepenue KIIJI npu 1
N0TbEME TeJIa 10 HAKIIOHHOM TTOCKOCTH.
39 Pemenne 3anay.(na KI1J1) 1
40 Pemenue 3anay. (Ilpas. peiuara, KITJ1) 1
41 Oueprus. Kunernueckas v NOoTeHIMANIbHAS SHEPTUSL. 1
42 3aKkoH coxpaHeHus dHepruu. Penienne 3anau 1
43 Kontponbshas padota Ne 3 o Teme «Pabdota u 1
MOIITHOCTG. IIpOCThIC MEXaHU3MBIY.
Pa3znen 3. 3BykoBbie siBjaeHus ( 6 4.) 6
44
45 KonebaTenpHOE IBUKEHHE. 1
46 [lepuon konebanmii MasTHUKA. 1
47 3Byk. cTOUHUKY 3BYKa. 1




48 BonnoBoe nuxenue. /[mrHa BOJIHBI 1

49 3BYKOBBIE BOJIHBI. PacripocTpaHeHue 3ByKa. 1
CkopocTb 3ByKa. [ poMKOCTH 1 BBICOTA 3BYKA.

50 OTtpaxeHue 3ByKa. Pemenue 3aaau. 1
Paznen 4. CBeroBble siBjenus ( 12 4.) 12

o1 Hcrounuku ceera. [IpsamonnHeitHOe 1
pacnpocTpaHeHue cBeta. CBETOBOI IMy4OK U CBETOBOMU JyY.
ObpazoBanue Tenu 1 noiaytenu. JlabopatopHas padora Ne 12
«Habmonenne npsSMOTMHEIHOTO pacIIpOCTPAHEHHUS CBETA.

52 Otpaxxenue cera. JlabopaTopHas padora Nel3 1
«3ydeHune sIBICHHS OTPAKCHUS CBETaY.

53 N3o06pakeHue npeameTa B INIOCKOM 3epKajie. 1
Bornyroe 3epkaio.

o4 [Ipenomnenue ceera. JJabopatopuas padora Nel4 1
«V3ydeHne sIBICHUS MPEITOMIICHHSI CBETAY.

55 [TonHOE BHYTpeHHEE OTpakeHUe. BoaHOBas ONTHKA. 1

56 Jlun3za, X0 ydeit B TMH3E. 1

S7 JlabopatopHas pabota Nel5 «3yuenue 1
N300paKEHUS, TABAEMOT0 JIMH30M.

58 ®opmyna auH3bl. PoToanmnapart. [IpoekunoHHbIN 1
amnmnapar.

59 '1ma3 kak ontuyeckas cucrema. OUkw, Jymna. 1

60 Paznoxenue 6emoro cera B criekTp. CliokeHHE 1
CIIEKTPAJIbHBIX IBETOB. L[BeTa Tel.

61 Pemenue 3amaq 1

62 Kontponbsnas padora Ne 4 o Teme «CBeTOBBIC 1
SIBJICHUSD.
Paznen 5. IloBTopenue 4

63- [ToBTOpEHue 3

65

66 HTororoe TeCTUpOBaHHUE. 1

8 kiacc (2 yaca B He/eJII0, BCEro - 66 4.)

Ne HassaHue pa3pena, TeMbl YpoKa

Kon-so
yacos




Paspen 1. NepBoOHaYanbHblE CBEAEHUA O CTPOEHUU BeLLLeCcTBa 6 Y

1 YpoK 1. Pa3BuTture B3rna08 HAaCTPOEHMe BeLecTBa
.Monekynbl
2 Ypok 2. suxkeHne monekyn. Andpodysuna
3 Ypok 3. Bsaumogeinctsne Mosiekyn
4 Ypok 4. CmaumsaHue . KanunnapHole aABneHna
5 Ypok 5. CTpoeHue ra3os, XUAKOCTENN TBEPAbIX TEN
6 Ypok 6. CP «lMepBOHaYanbHble cBeAEHNA O CTPOEHUMN
BellecTsa
Pasgen 2. MexaHu4yecKkue CBOMCTBA XXUAKOCTeM , ra3os U
TBEpAbIX Ten 14 4
7 Ypok 1. laBneHune xKuaKocTen 1 ra3os. 3aKoH Mackana
8 YpoK 2. [JaBneHune B }KUAKOCTU U rase
9 Ypok 3. Coobuiatoumecs cocygbl
10 Ypok 4. Tngpasnnyeckana mawunHa. M'mapaBanyeckuii npecc
11 Ypok 5. ATmocdepHoe faBneHune
12 Ypok 6. KP Nel «/[laBneHune XUAKOCTU U ra3oB»
13 Ypok 7. [leicTBue KUAKOCTU M rasa Ha NorpyKeHHoe B HUX
Teno
14 Ypok 8. JlabopatopHas pabota Nel «M3mepeHue
BbITA/IKMBAIOLLEN CUIbI»
15 Ypok 9. /labopaTopHas paboTta No2 «M3yueHune ycnosuit
nnasaHUA Ten»
16 Ypok 10. MexaHn4YecKrMe CBOMCTBA *KMAKOCTEN U ra3oB
17 Ypok 11. PeweHune 3aga4
18 Ypok 12. KoHTposibHaA paboTa No2 «Apxumenosa cuna.
MNnasaHue Ten»
19 Ypok 13. CtpoeHue TBepAabIX Ten. Kpuctananyeckme m

amopdHsble Tena




20 Ypok 14. Jedopmauma TBEpAbIX Ten. Bugbl aedopmauymii.

CsolicTBa TBEPAbIX TEN
Pasgen 3. Tennosble aBneHna 11y

21 Ypok 1. Tennosoe asuxkeHue. TemnepaTypa. BHyTpeHHAA
aHeprus.

22 Ypok 2. Cnocobbl U3MEHEHWNA BHYTPEHHEN SHEPTUN.
TennonposoaHoCTb. KoHBeKUMA. M3nyyeHune

23 Ypok 3. Konnyectso TennoTbl. YaenbHasa Tena10emMKoCTb
BelecTsa

24 Ypok 4. NabopatopHas paboTta No4 «CpaBHEHME KONUYECTB
TENA0Tbl NPU CMELUMBAHUM BOAbI PA3HON TeMMepaTypbl

25 Ypok 5. JIP Ne5«MccnepgoBaHue co BpemeHem TemnepaTypsbl
OCTbIBatOLEN BOAbI»

26 Ypok 6. YpaBHeHUe TenoBoro 6anaHca

27 Ypok 7. labopatopHas paboTta No5 «M3mepeHune yaenbHoM
TenJ0eMKOCTV BeLLecTBa

28 Ypok 8. YaenbHadA TensioTa cropaHua Tonanea

29 Ypok 9. MNepBblit 3aKOH TEPMOAMHAMUKMU

30 Ypok 10. PeweHune 3agay

31 Ypok 11. KoHTposibHasA paboTa Ne 3 «TensioBble ABAEHUAY

Pasgen 4. UsmeHeHue arperaTtHbIX COCTOAHMUIA BewecTsa 8 U

32 YpokK 1. [MnasneHue n oTBepaeBaHmne KPUCTANIMYEeCKUX
BeLecTs

33 YpoK 2. PeweHune 3aga4

34 Ypok 3. UcnapeHue 1 KoHAeHcauna

35 Ypok 4. Kunenue. YaenbHasa TennoTta napoobpasoBaHus

36 YpokK 5. PeweHne 3agay no teme

37 Ypok 6. BnaxHocTb Bo3ayxa

38 Ypok 7. O606wwatowmin ypok




39

Ypok 8. KoHTponbHan paboTa Ne 4 «M3meHeHue arperaTHbIX
COCTOAHWI BelllecTBa»

Paspen 5. TennoBble CBOMCTBA ra3oB, XXUAKOCTEN U TBEPADIX
Ten 4y

40

Ypok 1. CBA3b MeXay AaBfeHMeM N 06bemom rasa.
NabopaTtopHana paboTta Ne 6 «MccnegoBaHue 3aBUCMMOCTH
[aB/ieHWs rasa 4aHHOM Maccbl OT 06bema NP NOCTOAHHOM
Temnepartype»

41

Ypok 2. CBA3b Mexay 06bemMoM M TemnepaTypoit rasa,
AaBfeHWeMm 1 TemnepaTypon rasa. Tennosoe paclumpeHue
TBEPAbIX TEN U XKUIAKOCTEN.

42

Ypok 3. Tennosble gsuratenu

43

Ypok 4. CP «Tennosble CBONCTBA ra30B, *KNAKOCTEN U
TBEPADbIX TEN»

Paspgen 6. dnekTpruyeckme apneHna 4 4

44

YpoK 1. dneKkTpuyeckuii 3apag. JenmmocTb 3N1eKTPUYECcKoro
3apAaga.

45

YpokK 2. CTpoeHne aToma. INeKkTpusaumm ten.

46

Ypok 3. MpoBOAHUKN U ON3NEKTPUKKN. 3aKOH COXPaHEHUA
3/1eKTPUYECKOro 3apAaa. dNeKkTpu3auma yepes BamaHne™

47

Ypok 4. MNoHsaTue 06 anekTpuyeckom nose. HanpsarkeHHoCTb
dneKTpU4ecKoro nons

Paspen 7. dneKTpuueckuii Tok 21y

48

YpoK 1. dneKkTpuyeckunii Tok. MUCTOYHUKK TOKa.
[anbBaHWYECKME 3/1eMEeHTbl U aKKYMYANATOPbI

49

YpoK 2. [leNcTBUA 3INEKTPUYECKOrO TOKa DIeKTpUYecKasn
uenb

50

Ypok 3. Cuna Toka. Amnepmetp JlabopatopHan pabota No7
«CHOpKa 3/1eKTPMYECKOM LLENM U U3MEPEHME CUAbI TOKA Ha
Pa3/INYHbIX ee y4acTKax»

51

YpOK 4. dneKTpnyeckoe HanpaxkeHue. BonbtmeTtp
NabopaTtopHana paboTta Ne8 «M3mepeHne HanpaxXeHUa Ha
Pa3NINYHbIX y4aCTKaX 3/1IEKTPUYECKOM Lenu »




52 Ypok 5. ConpoTtnsneHune npoBogHuKa. labopatopHas
paboTa Ne 9 «M3mepeHne conpoTUBAEHMA NPOBOAHNKA NPU
NoMOLLM amnepmeTpa U BONbTMETPa»

53 YpokK 6. PacyeT conpoTmeieHnA NpoBogHUKaA. PeocTaThbl.
NabopaTtopHana paboTta N2 10 «PeryanpoBaHue cuibl TOKA
peoctaTom»

54 YpoK 7. 3akoH Oma gn1a yyacTKa uenm

55 Ypok 8. PeweHune 3agay

56 Ypok 9. NocneposatenbHoe coefMHEHWE NPOBOAHWKOB.
NabopaTtopHas pabota Ne 11 «M3yyeHune nocneaoBaTeIbHOTO
COeANHEHMA NPOBOAHUKOBY

57 Ypok 10. NapannenbHoe coeguHeHMe NPOBOAHMKOB.
NabopaTtopHas paboTta N2 12 «M3yyeHune napannenbHo- ro
COeAHEHMA NPOBOAHUKOBY

58 Ypok 11. PeweHune 3aga4 (3aKoH Oma A1 ydacTKa uenu,
napannenbHoe 1 nocnenoBaTe/ibHOe coegMHEeHUe NPOBOAHMKOB)

59 Ypok 12. KP No5 «3neKTpuye Kuit ToK. 3akoH Oma gna
yyacTka uenu.CoeMHeHNE NPOBOAHUKOBY.

60 Ypok 13. MoLWHOCTb 3NeKTPUYECKOro ToKa

61 Ypok 14. PaboTa afieKTpuyeckoro Toka .JlabopatopHas
pabota Ne 13 «M3mepeHune paboTbl U MOLLHOCTM SNEKTPUYECKOTO
TOKa».

62 Ypok 15. 3aKoH xoyna- JleHua 14

63 Ypok 16. PeweHune 3a4a4 No TemMe INEeKTPUYECKUI TOK»

64 Ypok 18. KoHTposibHasa paboTa N26 no Teme
"SneKkTpnyectso”

65 Ypok 19. NosTtopeHune

66 Ypok 20. NTorosoe TectupoBaHue.

9 kiacc (3 yaca B HeeJI10, BCEro - 96 4.)




Ne Ha3Banue pa3nena, TeMbl ypoKa Koua-Bo
4acoB
Pa3gean 1. 3akonnl Mmexanuku 40 9
1 VYpok 1. OcuoBHbie [loHsiTUSI MexaHuKu. PaBHOMEpHOE 1
IIPSIMOJIMHEMHOE JIBUYKEHUE.
2-3 VYpoxk 2. PaBHOMEpHOE IPSIMOJIMHEHHOE JBUYKEHUE. 2
I'paduueckoe npeacrapienue apmwxeHus. CKOpOCTb.
4 Vpok 3. Pemienue 3amayd. Pacuér ckopocTu, IpOeKIIUU 1
nepeMenIeH s 1 KOOPJIMHATHI Tela.
5 Ypok 4. OTHOCUTEILHOCTh MEXaHUYECKOTO JIBMKEHUS. 1 4 1
6 VYpok 5. Yckopenue. PaBHOYCKOpEHHOE TPSMOJIMHEHOE 1
JIBUKECHHE.
7 VYpok 6. I'paduxu 3aBUCUMOCTH CKOPOCTH OT BPEMEHHU IIPU 1
PaBHOYCKOPEHHOM JIBH)KEHUU.
8 VYpoxk 7. [lepemenienue npu npssMOIUHEHHOM 1
PaBHOYCKOPEHHOM JIBM)KCHUHU
9 VYpok 8. Pemenue 3agau. CKOpOCTh U IMyTh MpHU 1
PaBHOYCKOPEHHOM JIBH)KCHUH.
10 Ypok 9. JI. P. Ne 1" UccnenoBanue paBHOYCKOPEHHOTO 1
MPSIMOJIMHEMHOTO JIBHXKCHUS"
11 Ypok 10. CBoOoaHOE TTaeHne 1
12 VYpok 11. Pemenue 3anay no teme "YckopeHue cBOOOIHOTO 1
naneHusa"
13 VYpok 12. PaBHOMEpHOE IBUKEHNE MaTepUAIbHON TOUYKH 110 1
okpykHoctH. [lepuoa u yacroTa oOpanieHus
14 VYpoxk 13. Pemenue 3ama4 no reMe «PaBHOMEpHOE IBH)KCHHUE 1
MaTepuaIbHOU TOYKH MO OKpYyKHOCTHU. [lepuoxa u yacrota
oOpareHus
15 VYpoxk 14. Pemenue 3ana4 no reMe «PaBHOYCKOpEHHOE 1
nBxeHue. CBOOOAHOE MaieHue Te»
16 Ypoxk 15. Koutponwsnas pabora Ne 1 «OCHOBBI KHHEMATHKI 1
17 VYpok 16. Uccnenosanus ["anunes. THepuuanbHble CHCTEMBI 1
oTyera
18 Ypok 17. Ilepsslii 3akoH Hpr0TOHA-3aKOH MHEPILIMH. 1
19 VYpoxk 18. Bzaumoneiicteue Ten. Macca Tena.Pemenue 3amaq 1
o TeMe «IlepBrlii 3akoH HpI0TOHA-3aKOH MHEPITUNY
20 Ypoxk 19. Cuna. Bropoii 3akon HerotoHa. 1
21 Ypoxk 20. Bropoii 3akoH HeioToHa. Pemenue 3a1au. 1
22 VYpok 21. Tperuii 3akoH Herorona. Pemenue 3anad no reme 1
«Tperuii 3akoH HproToHa»
23 VYpok 22. JIBU>KEHHE UCKYCCTBEHHBIX CITyTHUKOB 3EMIIH. 1
HeBecoMoCTh 1 neperpysku.
24 Ypok 23. 3akoH BceMupHOro TAroTeHusl. 1
25 Ypok 24. Penienne 3amad. 1
26 Ypok 25. Bec Tena. HeBecomocTs. [leperpysku. 1
27 VYpoxk 26. Bec Tena. HeBecomocts. Ileperpysku. Pemenue 1
3a]au4.
28 Ypoxk 27. JIBI>KeHHEe O] IeWCTBUEM HECKOJIBKUX CUII 1




29-30 VYpoxk 28. Pemenue 3ama4 Ha TeMy «JIBHKEHUE TEI MO 2
JIEWCTBUEM HECKOJIBKUX CHII»
31 VYpoxk 29. KontponbsHas padota Ne2 mo teme «OCHOBBI 1
JTITHAMUKI)
32 Ypoxk 30. Umnynsc Tena. 1
33 VYpok 31. 3aK0H COXpaHEHUSI UMITYJIbCA 1
34 VYpok 32. Pemenue 3ana4 Ha Temy «mmynbe, 3aK0H 1
COXpaHEHHUsI UMITyJIbcay. PeakTuBHOE ABM)KEHUE.
35 Ypok 33. Pabora. Mom—HoOCTh. DHEprus 1
36 Ypoxk 34. Pemenue 3anau «Padota. MonHoCTh. DHEPTUS» 1
37 Ypok 35. CamoctositenpHas padora «Pabora. MOITHOCTS. 1
DHEPrusi»
38 Ypok 36. 3aK0H COXpaHEHUs SHEPTUU 1
39 VYpok 37. Pemenne 3ama4 Ha TeMy «3aKOH COXpaHEHUS 1
SHEPTUN
40 VYpoxk 38. KoutponbsHas padota Ne 3 «3aKk0oHbI B3aUMOJIEHCTBUS 1
TE»
Pa3nes 2. Mexannueckue KoJieOaHUsI M BOJIHBI. 8 4
41 Ypok 1. MaremMatnueckuil ¥ Npy>KMHHBIA MASITHUKU. 1
42 VYpoxk 2. Ilepnos koneOaHM MaTEMaTHIECKOTO U IPY>KUHHOTO 1
MasiTHUKA.
43 VYpoxk 3. JlabopaTopHas padota Ne 2 «3yuenue koiaedanuit 1
MaTEeMaTHYECKOTO U MPY>KUHHOTO MASITHUKA)
44 VYpok 4. JJaboparopHas padota Ne 3 «3mepeHue yckopeHus 1
CBOOOJTHOTO Ta/IEHUS C TOMOIIBI0 MATEMAaTHYECKOTO MAsITHUKA.
45 VYpok 5. BeiHykaeHHbIe KosebaHus. Pe3oHaHc 1
46 Ypok 6. MexaHHYeCKHE BOJHBI 1
47 Ypok 7. CBoiicTBa MEXaHMYECKHUX BOJIH 1
48 VYpoxk 8. Kourponbhas padota Ne 4 «MexaHuueckue 1
KoJie0aHUsl M BOJTHBI»
Pazjen 3. DiieKTpoMarHuTHble KoJieOaHUs U BOJHBIL. 20 4
49 Ypok 1. SIBieHue 31eKTpoMariuTHOM MHAYKIMH. 1 4 1
50 Ypok 2. MarHuTHbIN NOTOK. 1
51 VYpoxk 3. HanpaBnenue naaykiimonHoro Toka. [Ipasuio Jlenma. 1
CamMOMHIYKIIHS.
52 VYpoxk 4. JlabopaTopHas padota Ne 4 "M3yueHue siBIeHUS 1
AJIEKTPOMArHUTHON MHIYKIUU'.
53 VYpok 5. Ilepemennsiit anekrpudeckuii Tox. Tpanchopmatop. 1 1
q
54 Ypoxk 6. Konnencarop. 1
55-56 VYpok 7. KonebarenbHblii KoHTYp. CBOOOIHBIE 2
AJIEKTPOMArHUTHBIE KOJICOaHMsI.
57 Ypok 8. BeiHyX/IeHHBIE AIEKTPOMarHuTHbIE KOJeOaHusl. 1
58 Ypok 9. IlepeMeHHBII JIEKTPUYECKUI TOK. 1
59-60 VYpoxk 10. Tpaucopmarop.llepenada smeKkTpuuecKOr SHEPTUH. 2
61-62 Ypok 11. DneKTpoMarHUTHBIE BOJIHBL. 2
63 VYpoxk 12. Mcniosb30BaHne JIEKTPOMATrHUTHBIX BOJH IS 1

nepeaay uHGOopMaIHH.




64 Ypoxk 13. CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH. 1
65 Ypok 14. DnexkTpoMarauTHas MpUpoaa CBETA. 1
66 VYpoxk 15. [llkana 31eKTPOMarHUTHBIX BOJIH. 1
67 Ypoxk 16. IToBTopenue. Pemenue 3amay. 1
68 VYpok 17. Koutponbhas pabota Ned o reme 1
"DJIeKTpOMAarHUTHBIC KOJICOAHUS U BOJHBI"
Pa3neu 4. DiieMeHTHI KBaHTOBOM Gu3nku. 16 4
69-70 Ypoxk 1. Ctpoenue atroma. otoddhexrT. 2
71 Ypok 2. CnekTpbl UCIIYCKaHHUs U MOIJIOIICHHUS. 1
72 Ypok 3. PainoakTHBHOCTb. 1
73-74 Ypok 4. CocTaB aTOMHOTO siJipa. 2
75-76 VYpoxk 5. PannoakTuBHbIC IPEBpaIICHUSI. 2
77-78 Ypok 6. S nepHble cuiibl. Sl nepHble peaklui. 2
79-80 VYpok 7. Jlenenue sinep ypana. llernnas peakus. SnepHsrii 2
peaKTop.
81 Ypok 8. TepMmosiiepHbIE PEKIIHH. 1
82 VYpok 9. JlelficTBre paguoaKTUBHBIX M3IIy4YEeHUH U HX 1
NpUMEHEHHE. 3JIeMEHTapHBIC YaCTHIIBI.
83 Ypok 10. [ToBropenne. Pemenne 3amau. 1
84 VYpok 11. Kontponbhas padota Ne5 "Ctpoenue aToMa u 1
aTOMHOTO sijpa."
Pa3pean 5. Becesiennas. 8 u
85 Ypok 1. Ctpoenne u Mmacmradbl BeeneHHOM. 1
86 VYpok 2. Cuctema 3emuis - Jlyna. JI. p. Ne 8 "Onpenenenune 1
pa3mepoB JIyHHBIX KpaTepoB."
87 VYpoxk 3. [InaneTsl. 1
88 Ypok 4. Mansie Tena ConTHEUHON CUCTEMBI. 1
89 Ypok 5. ConmHevHas cucTemMa - KOMIUIEKC TeJl, IMEIOIINX 1
o0111ee MPOUCXOXKICHHE.
90 VYpox 6. ComHeunas cuctema. Vcronb30BaHue pe3yibTaToB 1
CMHMYECKUX HCCIIETOBAaHUH.
91 VYpoxk 7. JlabopaTopHas padota Nel0 "Onpenenenre BHICOTH U 1
CKOpPOCTH BBIOpOCa BellleCTBa U3 ByJIKaHa Ha cyTHUKe ronurepa Mo"
92 Ypok 8. TectupoBanue no Teme "Beenennas’”. 1
Pa3nea 6. IloBTopenne. 4 4
93-94 Ypok 1. [ToBropenune 2
95-96 Ypok 2. IToroBoe TecTUpoOBaHue. 2




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

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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