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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3MKe HAa YpPOBHE OCHOBHOrO 00IIero oO0pa3oBaHUs
COCTaBJIEHA Ha OCHOBE MOJIOKEHUW M TPeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM YypOBHE OCHOBHOM 0Opa3oBaTeNbHOW MPOTrpaMMbl, MPEACTaBICHHBIX B
OI'OC 00O, a Takxke ¢ yu€tom (enepanbHON paboueit mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenonaBanus yaeoHoro npeamera «Dusuka».

Conepxxanue mporpaMMbl 10 (u3MKe HampaBieHO Ha (HOPMUPOBAHUE
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH OOYYAIOIIUXCS W OPTaHU3AINI0 W3YUYEHUS
bU3NKN Ha ACSATEIBHOCTHON OCHOBe. B mporpamme mo (u3mke YIUTHIBAIOTCS
BO3MOXKHOCTH ydeOHOro mpeamera B peanuzauuu TpeboBanuit ®I'OC OO0 k
TJIAHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM Pe3yIbTaTaM OOy4YeHHS, a TaKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB HA YpPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUS.

[Iporpamma no ¢u3uKe ycTaHaBIMBAET paclpe/eieHue yueOHOro Mmarepuana
o roxaM oOydeHus (Mo Kiaccam), MpejjiaraeT NPUMEPHYIO IMOCIIeI0BATEIbHOCTD
W3Y4YCHUS] T€M, OCHOBAHHYIO Ha JIOTHMKE Pa3BUTHS MPEIMETHOTO CONCPKAHUS H
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00y4aromuXxcs.

[Iporpamma mo ¢Qusuke paspaboTaHa C IEAbI0 OKa3aHUS METOJIUYECKOM
MTOMOIIY YYUTEIIO B CO3/TaHUH paboveii MpOrpaMMBbI 10 Y4eOHOMY TIPEIMETY.

du3zrKa SBISIETCS CHCTEMOOOPA3YIOIINM JIJIS1 €CTECTBEHHO-HAYIHBIX YUEOHBIX
MPEIMETOB, MOCKOIBKY (PU3NYECKHE 3aKOHBI JISXKAT B OCHOBE MPOTIECCOB U SBJICHH,
M3y4aeMbIX XMMHEH, OU0I0THel, acTpOHOMUEH U PU3NUECKOM reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYYHYIO KapTUHY MHpA, MPEAOCTaBIsICT HAUOOJee SCHBIC
o0pa3Ifpl MPUMEHEHHUSI HAyYHOTO0 METOJa MO3HaHUsA, TO €CTh croco0a MOy4eHUs
JOCTOBEPHBIX 3HAHUU O MUPE.

Onna U3 TIaBHBIX 3a7a4 (PU3MUECKOTO O00pa3oBaHUsA B CTPYKType OOILEero
o0pa3oBaHus COCTOUT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOU TPAMOTHOCTU H
MHTEpeca K HayKe y 00y4arommxcsl.

N3yuenne Quisnku Ha 0a30BOM ypOBHE TpEANoJiaraeT OBJIaJCHUE
CIIETYIONIMMH KOMIIETCHTHOCTSMH, XapaKTePU3YIOIMUMH €CTECTBEHHO-HAYUHYIO
IPaMOTHOCT:

OHAy4YHO OOBSCHSITH SIBJICHUS,

OOIeHUBATh U TIOHUMATh OCOOCHHOCTH HaYYHOTO MCCIICIOBAHNS;

OWHTEPIPETUPOBATH JAHHBIC U UCIIOJIB30BaTh HAYYHBIC JIOKA3aTEIbCTBA
JUTSI TIOJTyY€HUST BBIBOJIOB.

Henu wusyueHus QU3NKK Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
omnpenenensl B Kormenmuu mnpenomaBaHusi ydeOHOro mpenmera «Du3uka» B
oOpa3zoBaTenbHbIX oOpranuzamnusix Poccuiickoit ®Denepanuu, peaTu3yroIIX



OCHOBHBIE  00II€00pa3oBaTEIbHBIE MNPOrPAaMMBbI, YTBEPKAEHHON  pelIeHueM
Komnerun MunncrepctBa npocseinennst Poccutickoit denepanuu (mpoTokoir ot 3
nexaops 2019 r. Ne [TK-4BH).

eaun uzyyenuss PU3HKU:

OnpuoOpeTeHue UHTEpeca W CTPEMJIEHUS OO0ydaronuxcsi K HaydyHOMY
M3YUYEHUIO TPHUPOJBI, PAa3BUTUE HUX HUHTEIJIEKTYalbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH;

Opa3BUTHE MPEJCTABICHUM O HAYYHOM METOJ€ MO3HaHUS U (HOPMUPOBAHUE
HCCIIEIOBATEIHLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

OdgopMHUpOBaHHE HAYYHOT'O MHPOBO33PEHUS KaK pe3yJibTaTa U3yuYeHHs] OCHOB
CTPOCHHS MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (PU3HKH;

OgopMupoBaHue MPEACTAaBICHUN O poiu (U3UKU IS Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TE€XHOJIOTHU;

Opa3BUTHE  MPEACTABICHUMN O  BO3MOXHBIX  cepax  Oymyuei
poheCCHOHATIBHON JeATEIHbHOCTH, CBI3aHHOW ¢ (PU3MKOM, TTOATOTOBKA K
nanbHeneMy oOy4eHH!I0 B ’TOM HaIllpaBICHUH.

JlocTikeHue 3TUX IeJiel mporpaMmbl MO (U3MKE HA YPOBHE OCHOBHOTO

o011iero oOpa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICYIONIUX 3a/1a4:

OnpuoOpeTeHne 3HaHU O TUCKPETHOM CTPOCHUH BEIIECTBA, O MEXAHUYECKUX,
TEIJIOBBIX, JIEKTPUICCKUX, MATHUTHBIX U KBAHTOBBIX SBIICHUSX;

OnpuoOpeTeHue yMEHUW OMUCHIBATH M OOBIACHATH (DU3UUYECKUE SIBICHUS C
MCIIOJIb30BaHUEM MOTYYEHHBIX 3HAHUH;

0OCBOEHHE METO/IOB PEIICHUS] TPOCTEUIINX PacuETHBIX 3a]1a4 C
UCIIO0Ib30BaHUEM (buznyecKux MoOJieiel, TBOPYECKUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 337124,

Opa3BUTHE YMEHUU HAONIOAATh MPUPOIHBIC SBICHUS W BBITOJHSITH OIBITHI,
nabopatopHble  pabOThl M AKCIEPUMEHTAIbHBIE HCCIEIOBAaHUS  C
UCIIOJIb30BaHUEM U3MEPUTENbHBIX TPUOOPOB;

ODocBoeHre TPUEMOB pabOThl ¢ HHpOpMaluen (U3UYECKOrOo COJEpIKaAHUS,
BKJIIOYAsi UHPOPMAIUIO O COBPEMEHHBIX JAOCTIKECHUSIX (PU3HMKHU, aHAIU3 U
KPUTHYECKOE OlICHUBaHUE UH(OpMaLINH;

O03HAKOMCTBO €O cepaMu MpoPecCUOHATBLHON AESITEIbHOCTH, CBA3aHHBIMU C
(U3UKON, U  COBPEMEHHBIMU TEXHOJOTHUSIMH, OCHOBAaHHBIMU  Ha
JTOCTHXKEHUSAX (DU3NYECKON HAYKHU.

Ha wusyuenue ¢usuku (0a30BbIii YPOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

obpaszoBanus orBoauTcs 238 yacoB: B 7 kiacce — 68 wacoB (2 Jaca B Heneo), B 8
KJacce — 68 wacoB (2 gaca B Hegenmo), B 9 kinacce — 102 yaca (3 gaca B Heelno).



[Ipennaraemsiii B mporpaMme no Quinke NepedeHb J1abopaTOPHBIX padoT U
OMBITOB HOCUT PEKOMEHJATEIbHBIN XapaKkTep, YUUTEIb JeiaeT BRIOOP MPOBEACHUS
1a0opaTOpHBIX pPabOT M OMBITOB C YYETOM HWHIMBUAYAIbHBIX OCOOCHHOCTEU
o0OyyJaromuxcs, CIUCKa SKCIEPUMEHTANIbHBIX 3a/IaHHi, MpejiaraéMbiX B paMKax
OCHOBHOTO TOCYJJAPCTBEHHOTO YK3aMeHa MO (PU3HKE.

COIJEPKXAHUE OBYUEHUA

7 KIIACC

Pa3znen 1. ®u3zuka u e€ poJib B NO3HAHUM OKPYKAIOIIETr0 MUPA.

dusnka — Hayka O mnpupozne. fBneHus npuponbl. PU3NUECKUE SBICHUSA.
MEXaHUYECKUE, TEIIOBBIE, ANEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BenuuyuHbl. M3mepeHue ¢usndeckux BeaudyuH. Duzmyeckue
npu6bopsl. [lorpemHocts n3mepenuit. MexxayHapoaHasi CUCTeMa €IMHUII.

Kaxk ¢uzuka u apyrue ectecTBeHHbIE HAYKU M3y4dalOT Opupoay. EcrecTtBeHHO-
Hay4YHBI METOJ] TMO3HaHUA. HaONOJACHUEe, IIOCTAaHOBKAa HAYy4YHOrO BOIPOCA,
BBIJIBIDKCHHE THUIOTE3, HSKCIEPUMEHT IO TMPOBEPKE TUMOTE3, OOBSICHEHUE
HaOmogaeMoro spieHus. Onucanve GU3NYECKUX SBJICHUN ¢ TOMOIIBIO MOEIEH.

Hemoncmpayuu.

1. MexaHH4YeCKHE, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIE, CBETOBBIC

SIBJICHUS.
2. ®uznueckue npubOOPsl U Opoleaypa MPSIMbIX U3MEPEHUN aHAOTOBBIM U
U (ppPOBBHIM MPUOOPOM.
Jlabopamopnuie pabomot u onvimot.
1. OmnpenenieHHE IIEHBI ACJICHUS IIKAIbl U3BMEPUTEIIBLHOTO Iprbdopa.
2. M3mepeHne pacCTOSAHUM.
3. H3mepenne o0bEMa XKUAKOCTU U TBEPJOTO TENA.
4. OmpeneneHne pa3MepoOB MAIBIX TE.
5. M3mepeHne Temmeparypbl MPHU MOMOIIHA KUJIKOCTHOIO TEPMOMETpa H
JNaTYMKa TEMIEPATYPHI.

6. IIpoBenenue uccienoBaHus MO MPOBEPKE THUIIOTE3bI: NAIBHOCTH MOJETA
mapuka, MylmeHHOT0 TOPU30HTaIbHO, TeM OO0JbIlIe, YeM OOJibllie BhICOTA
IyCKa.

Pa3nen 2. [lepBoHayajibHbIe CBeJIEHUSI O CTPOEHUH BellleCTBA.

Ctpoenue BemiecTBa: aTroOMbl M MOJIEKYJbBI, UX pa3Mmepbl. OIBITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmo>keHne dactun BemecTBa. CBS3b CKOPOCTH JABHWKEHUS YaCTHUI[ C
temneparypoil. bpoyHoBckoe nBmxenue, nuddysus. BzaumopeiicTBue uacTuil
BEIIECTBA: MPUTSHKEHUE U OTTATKHBAHUE.



ArperatHble COCTOSIHUSI BELIECTBA. CTPOCHHUE Ta30B, KUJIKOCTEW U TBEPIBIX
(kpucTayUTHYECKHUX) Tell. B3aMMOCBS3b MEXIy CBOWCTBAMH BEIISCTB B Pa3HBIX
arperaTHhIX COCTOSTHUSAX M UX aTOMHO-MOJIEKYJISIpHBIM CTpoeHneM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUI BO/IBI.
Hemoncmpayuu.
1. HaGmronenue 6pOyHOBCKOTO JBHKECHHUS.
2. Habmronenue nuddysumu.
3. HaOmonenue  siBlieHHM, OOBSCHSIOMIMXCS MPUTSKEHUEM WIn
OTTaJKMBAaHUEM YACTUI] BEIIECTBA.

Jlabopamopnuie pabomot u onvimel.

1. OueHka nuamMeTpa aToMa METOJIOM PSII0OB (c HCTIOJIb30BAHUEM
dororpaduii).
OnbITh 1O HAOTIOIEHUIO TETUIOBOTO PACIIUPEHUS Ta30B.

3. OnpITel O OOHAPYKEHUIO JCHCTBUS CHJI MOJICKYJISIPHOTO MPUTSHKEHUS.
Pa3nen 3. /[BU:KeHHe U B3aUMO/IeiicTBHE Tel.

Mexanunyeckoe HABWKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JIBUKCHHE.
Cxopocte. CpenHsis CKOpOCTh MPU HEPABHOMEPHOM JBHKEHHUH. Pacyér myTtu u
BPEMEHU JIBUKECHHS.

SlBnenune wuHepuuu. 3aKOH WHEpUMHU. B3anmopaelcTBUE Tell KaK NPUYMHA
W3MEHEHUS CKOpPOCTH [BWKEHHMS Tel. Macca Kak Mepa HWHEpPTHOCTH Tena.
[InoTtHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJI B €IUHUIIC
o0bEMa BellecTna.

Cuna Kak XapakTepHCTUKA B3auMOJAEUCTBUA Tell. Cuia ynpyroctd U 3aKOH
I'yka. M3Mepenue cuibl ¢ MOMOIIBIO AUHAMOMETpPA. SIBIEHHUE TATOTEHUS U CHUJIA
TspkecTr. CHJia TSKECTH Ha Ipyrux mianetax. Bec tema. HeBecomocts. Croxkenue
CWJI, HAaIPABJIEHHBIX 10 OAHOM MpsiMoil. PaBHOelicTByomas cuil. CHuiia TpeHUsI.
TpeHune CKONbKEHUS U TPEHUE MTOKOS. TpeHne B MPUPOAE U TEXHHUKE.

Hemoncmpayuu.

1. HaOnronenune MeXaHUUECKOTO JBUKECHHUS Tea.

2. M3mepeHne CKOpOCTH NPSIMOJUHENHOTO IBUKECHUS.

3. HaOnroneHue sBieHUS UHEPIIHH.

4. HabGnrogeHue U3MEHEHHS] CKOPOCTHU MPU B3aUMOJEHCTBUM TEJL.

5. CpaBHEHHME MACC I10 B3aUMOJAECHCTBUIO TEN.

6. Cll0’)KeHHME CUJI, HATTPABIICHHBIX 110 OJJHOW MPSIMOM.

Jlabopamopnuie pabomot u onvimol.

1. OmnpenerneHne CKOPOCTH PaBHOMEPHOTO JBWXKCHHUS (IIApUKa B KUIKOCTH,

MOJICJTH JICKTPHUECKOTO aBTOMOOMJIS M TaK Jiajee).
2. OmpeneneHne CpelHEN CKOPOCTH CKOJIbLXKEHUs Opycka WIM IIapuKa Mo
HAKJIOHHOM IUIOCKOCTH.



OnpeneneHue MIOTHOCTUA TBEPIOTO Tea.
OnbBITEI, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh PaCTSHKCHHS (IedopMalium)
MPYKUHBI OT MPUIIOKEHHOUN CUJIBI.

5. OmnbITHl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHUJIbI TPEHUS CKOJIBKEHUS OT
BECa TeJla U XapaKTepa CONMPUKACAIOIIUXCS MOBEPXHOCTEN.

Paznen 4. JlaBjieHne TBEPABIX TeJ, sKHAKOCTEH M ra3os.

JHaBnenue. CriocoObl YMEHBIIIEHUS U YBENIWYEHUs JlaBiieHus. J[aBieHue rasa.
3aBUCUMOCTh JIaBJICHHS raza OT o0BbEMa, TemmepaTypbl. llepemaua paBneHus
TBEPIABIMHU TEJIaMH, XKUIAKOCTAMU W TazaMu. 3akoH I[lackans. IIHeBMaTtmyeckue
MalllMHbl. 3aBUCUMOCTh JABIEHUSI KUJKOCTH OT TIyOuHBI. ['mapocrarnueckuii
napagokc. CooOmaromuecs: cocyasl. [ mapaBinueckue MeXaHU3MBbl.

Atmochepa 3emnu u atmochepHoe napieHue. [IpuyuHbl CyliecTBOBaHUS
Bo3aAymiHON oOonouku 3emiu. OnbiT Toppuuemnu. M3mepenue atmocdepHOro
JaBlieHUs. 3aBUCUMOCTh aTMOC(EPHOTO JAAaBJIEHUS OT BBICOTHI HaJ YPOBHEM MOPSI.
[TpubGops! 115t u3MepeHus: aTMOCPEPHOTo AaBICHUS.

JlelicTBHE )KUAKOCTH U ra3a HAa MOTPYKEHHOE B HUX TEJNO. BhITamKkuBaromas
(apxumenosa) cuia. 3akon Apxumeza. [InaBanue ten. Bo3myxomiaBanue.

Hemoncmpayuu.
3aBUCUMOCTbH JABIICHUS ra3a OT TEMIIEPATYPBI.

[lepenaua naBneHUs )KUIKOCTHIO U Ta30M.
CooOmaronuecs cocybl.

I'mapaBanyueckuit mpecc.

[IposiBnenue necTBUs aTMOCHEPHOTO JaBICHUS.

o v kM DR

3aBUCUMOCTh BBITAJIKMBAIOLIEH CUIIBI OT 00bEMa MOrPyKEHHOM YaCTH TeJa
Y IJIOTHOCTH JKMJIKOCTH.

~

PaBeHCTBO BBITAIKMBAIOIIEH CHJIBI BECY BBITCCHEHHOU JKUAKOCTH.

VYcnoBue miaBaHus TEJ: INIABAaHUE WIM NOTPYKEHUE TE B 3aBUCUMOCTH OT

COOTHOIIEHUS TNIOTHOCTEN TeJIa U KUJKOCTH.

Jlabopamopnuie padbomot u onvimol.

1. HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJIE OT 00bEMa NOTPyKEHHOM B
AKUJIKOCTh YaCTH Tena.

2. Ompenenenue  BBITAJKUBAIOIICW  CHJIBI, JIEUCTBYIOHNIEM HA  TEJIO,
MOrPYKEHHOE B )KUAKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJKUBAIOIIEH CUJIbI, JEUCTBYIOLIEH HA TEJO
B JKMJIKOCTH, OT MaccChl TeJa.

4. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCHUMOCTH BBITAIKHBAIOLIEH CHIIBI,

JEUCTBYIONIEH HA TEJIO B KUIKOCTH, OT 00bEMA MOTPYKEHHOHN B KUJIKOCTh

YAaCTH TEJIA U OT TUIOTHOCTHU XKHUJIKOCTH.



5. KoHCTpynpoBaHue apeoMmeTpa WIH KOHCTPYHPOBAHUE JIOJKU U
OIIpelIeNIEHUE €€ IPYy30HOABEMHOCTH.

Pa3znen 5. PaGoTra u MomHOCTL. JHEprus.

Mexanuueckas pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuiio
paBHOBecus poiuara. [I[pumeHeHue mpaBusiia paBHOBECHsI pbldara K 0J10Ky. «30J10TO€e
npaBuwio» mexanuku. KITJI mpoctsix Mexanu3MoB. [IpocTbie MeXaHU3MBbI B OBITY U
TEXHHUKE.

Mexanunueckass d3Hepruss. KuHeTmueckas U MNOTEHUMAJIbHAS JHEPTHS.
[IpeBpanieHre 0AHOTO BUIA MEXAHUYECKOM SHEPTUU B APYTrOM. 3aKOH COXPAHEHUSA
SHEPrUU B MEXaHUKE.

Hemoncmpayuu.

1. ITpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie padbomot u onvimol.

1. Omnpenenennie pabOThI CUIJIBI TPEHUS MPU PABHOMEPHOM JBUKEHHUH TeJa Mo

TOPU30HTAIIBHOM MMOBEPXHOCTH.
HccnenoBanue ycinoBuid paBHOBECHS pblyara.
N3mepenne KII/] HaKITOHHOW MIOCKOCTH.
4. V3ydenwme 3akoHa coxpaHeHUs: Mexanndeckoit sneprun. 8 KJIACC

Pa3znen 6. TermioBbie sABJIEHHS.

OCHOBHBIE TIOJOXEHUS MOJIEKYJSIPHO--KUHETUYECKOW TEOPUH CTPOCHUSA
BelecTBa. Macca M pasMepbl aTOMOB U MOJEKYJ. OTNBITHI, MOATBEPKAAIOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUH.

Mogenu TBEPAOTO, KHUAKOTO M Ta3000pa3HOTO COCTOSHHUM BEIIECTRBA.
Kpucrannuueckue u amopdHusie Tena. OObsICHEHHE CBOMCTB Ta30B, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IMOJOXEHUN MOJEKYJISIPHO--KHHETUYECKON TEOPUHU.
CMaunBaHue U KalWJUISIPHBIC SIBICHUS. TEeMIOBOE paCIIMPEHUE U CHKATHE.

Temnepatypa. CBsA3b TemIlepaTypbl CO CKOPOCTBIO TEIJIOBOIO JBHKECHUSA
yactull. Buytpennsisi sHeprusi. CnocoObl H3MEHEHUsS] BHYTPEHHEW SHEpPruu:
TeruIonepeaavya U CoBepiieHue padoTel. Buapl Termonepenadn; TeIIONPOBOHOCTD,
KOHBEKIMs, U3JIyUYEHUE.

KonuaectBo TemnoTel. YenbHas TEIIOEMKOCTh BellecTBa. TemaooOMeH
TEIUIOBOE paBHOBECHE. YpaBHEHHWE TemoBoro Oamanca. [lmaBnenue wu
OTBEPJICBAHUE KPUCTAIUIMYECKUX BEIIECTB. YJI€IbHAA TEIJIOTA IUJIABJICHUS.
[TapooOpazoBanne u koHaeHcarusa. Mcmapenuwe. Kumenue. YnaenpHas TeroTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEpAaTyphl KUIEHUSI OT aTMOC(HEpHOro
JTABJICHUS.

Brnaxuoctps Bo3nyxa.



9Hepr1/151 TOIIJINBA. YI[eJ'IBHaH TCILJIOTA CropaHus.

[TpunIUIBI padoTh TemmoBbIX ABurarenceit KI1J[ remmoBoro nBuraters.

TemnoBble IBUTAaTENM U 3aIIUTa OKPYKAIOLIEH CPENIbI.

3aKOH COXpPAaHEHUS U MPEBPAILLIECHUS SHEPTUU B TEIJIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaGnronenue 6pOyHOBCKOTO JBHKECHHUSI.

2. Habmronenue nuddysuu.

3. HaGmronenue siBeHU CMauMBaHUS U KaITUJUISIPHBIX SIBIICHUH.

4. HaOmroneHue TEII0BOro pacIiIupeHust Tel.

5. MI3meHeHue MaBiIeHMS rasa NMpu U3MEHEHUM O00BEMAa M HArpeBAaHUU WIIH
OXJIAXKICHUMU.

6. IIpaBuna usmepeHus TeMnepaTyphl.

7. Bupgel Tennonepenaym.

8. OxnaxKIeHHe IPH COBEPIICHUN PaOOTHI.

9. HarpeBanue npu coBepilieHHH paOOThl BHEIITHUMH CHUJIAMH.

10. CpaBHEHHE TEITOEMKOCTEN pA3JIMYHBIX BEIIECTB.

11. HaOmronenue KAIeHus.

12. HabGnroieHre moCTOSTHCTBA TEMIIEPATYPhl MPH TIJIaBICHUH.

13. Mojenu TeIIoOBBIX ABUTATEIICH.

Jlabopamopnuie pabomot u onvimol.

1.
2.
3.

10.
11.
12.

OneITHI IO OOHAPYKEHUIO JEHUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnBITE IO BBIPAIIMBAHUIO KPUCTAJUIOB IIOBAPEHHOM COJIM WJIHA caxapa.
OnpITel MO HAOJMIOIEHUIO TEIJIOBOTO PACUIMPEHHs Ta3oB, >KMIKOCTEH U
TBEPIBIX TEJL

Onpenenenue gaBiaeHUs BO3yXa B OajNIOHE IINPULIA.

OnbITEl, AEMOHCTPUPYIOUIME 3aBUCUMOCTH JABIECHHS BO3IyXa OT €ro
00BbEMa 1 HarpeBaHUs WIH OXJIAXKIACHUS.

[IpoBepka runoTe3bl TMHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOMKA >KHJIKOCTH
B TEPMOMETPUYECKOHN TPyOKE OT TEMIEPATYPHI.

HaGmtonenne wu3MeHeHUs] BHYTPEHHEH OJHEPruu Tejla B pe3yJsbTare
TEIUIoNepeau U padOThl BHEITHUX CHJL.

HccnenoBanue sBiA€HUS TEIUIOOOMEHA MpPU CMEIUIMBAHUM XOJIOAHOW U
ropsiyeii BOJIBI.

Ompenenenne  KOIWMYECTBA  TEIUIOTHI,  IIOJYYEHHOIO  BOJOW  IIPH
TEIJI000MEHE C HArPEThIM METAITIMYECKUM LUITUHAPOM.

Onpenenenne yaenbHON TEIUIOEMKOCTH BEIIECTBA.

HccnenoBanue npoiecca ucnapeHus.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO31yXa.



13. OnpeneneHre yAeNbHOM TEIUIOTH IUIaBieHUs JbAa. Paszmen 7.
JJIeKTPUYEeCKHE U MATHUTHBIC SIBJICHUSL.

OnekTpusanus Ten. JBa poma SIEKTpUYECKUX 3apsaaoB. BzaumogeinicTBue
3apsOKCHHBIX  Tel. 3akoH KymoHa (3aBHCHMOCTH  CHJIBI  B3aUMOJICHCTBUS
3apsKCHHBIX TEJT OT BEJIMYMHBI 3aPSIIOB U PACCTOSHUS MEKIY TSIAMH).

Onektpuueckoe mnosie. Hanpssk€HHOCTH 3nekTpudeckoro noss. [IpuHuumn
CYIIEPIIO3UIINH JICKTPUUYCCKUX ToJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsaoB. DJIEMEHTAPHBIA JIEKTPUUECKUAN 3apsi.
Crpoenne aroma. [IpoBONHMKM W  JUDJIEKTPUKUA. 3aKOH  COXPaHEHUSA
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKU TOK. YCJIOBUSA CYIIECTBOBAaHUS BJIEKTPUYECKOTO TOKAa.
VICTOYHMKH TOCTOSHHOTO TOKa. JISHCTBHS JJIGKTPUYECKOTO TOKa (TEIUIOBOE,
XHUMHYECKOE, MATHUTHOE). DIIEKTPUICCKHI TOK B )KHJIKOCTSIX U Ta3ax.

Onektpuueckass nenb. Cuna  TOka.  DJEKTPUYECKOE  HANPSIKECHUE.
ConpoTruBieHre TPOBOJHUKA. Y AEIbHOE CONMPOTHUBIIEHHUE BelIECTBA. 3aKkOoH OMa
U1sl ydacTka uenu. [locnenoBarenbHOE U MapauieIbHOE COEIMHEHNE MIPOBOIHUKOB.

PaGota ® MOIIHOCTH »JNEKTpUYecKoro Toka. 3akoH Jlxoyns—JleHna.
DneKkTpuuecKue 1Eenu U MOTpeOUTENH dIeKTpruueckoil 3Heprun B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTtossHHble  MarHuTel.  B3aumopeucTBHE  MOCTOSAHHBIX ~ MarHUTOB.
MaruauTtHo€e nosnie. MarHutHoe noJie 3eMJIM U €ro 3Ha4YCHHUE ISl )KU3HU Ha 3eMIle.
OmbiT  Opcrena. MarHuTHOe TIONE  AIEKTPUYECKOro Toka. [IpumeHnenue
3JIEKTPOMArHUTOB B TEXHUKE. J[€MICTBHE MArHUTHOTO IOJISI HA MPOBOJIHUK C TOKOM.
DIIEKTPOABUrATENIb MOCTOSIHHOTO TOKa. lCMONb30BaHUE JJIEKTPOJABUTATENEH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajnes. SBneHUe ANEKTPOMArHUTHOM MHAYKUUU. [IpaBuio Jlenna.
OnektporenepaTop. CrocoObl MOTYyUESHHS ANEKTPUUECKON SHEPTHUU.
DNEeKTPOCTaHIIMU HA BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHUHU.

Hemoncmpayuu.

DJIeKTpU3aIys Tell.

JIBa poJia 3JIEKTPUYECKUX 3apSIA0B U B3AUMOJICUCTBUE 3aPSIKEHHBIX TEN.
Y CTpONCTBO U AEHUCTBUE IIEKTPOCKOMA.

DIIEKTPOCTATHYECKAS] MHAYKIIHS.

3aKOH COXpPAHEHUS ICKTPUUECKUX 3aPSAI0B.

[TpoBOTHHKH U AUDIEKTPUKH.

MoaenupoBaHue CUIIOBBIX JIMHUM 3IEKTPUUYECKOTO MOJIS.

HcTouHrKN TOCTOSSHHOTO TOKA.
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JIeCTBUSA SJIEKTPUYECKOTO TOKA.
10. DJIEKTPUYECKUMN TOK B KHIKOCTH.



11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

I"a30BBbIi1 pa3psn.

N3Mepenune CUItbl TOKa aMIEPMETPOM.

N3Mepenne 31eKTpUYECKOTO HANPSIAKEHHS BOJIBTMETPOM.

PeocTaT u Marazua conpoTUBIICHUM.

B3aumopericTBre NOCTOSTHHBIX MATHUTOB.

MoaenrpoBaHue HEBO3MOKHOCTH Pa3EICHUS MTOI0COB MarHNUTA.
MoaenupoBaHue MarHUTHBIX ITOJIEN MOCTOSIHHBIX MarHUTOB.
OnsIT Dpcrena.

MarauTHoO€ 1oje ToKa. DIEKTPOMArHHUT.

JlelicTBHE€ MarHMTHOTO TOJISL HA TPOBOJAHUK C TOKOM.
DJIEKTPOABUTATENIb TOCTOSSHHOTO TOKA.

HccnenoBanue sBICHUS SJIEKTPOMArHUTHON WHTYKIUU.

OmnbiTel @apanes.

3aBUCUMOCTh HAIPaBJICHUA WHAYKIIMOHHOTO TOKa OT YCIOBHH €ro
BO3HUKHOBEHUS.

DIIEKTPOT€HEPATOP MOCTOAHHOTO TOKA.

Jlabopamopnuie pabomot u onvimel.

1.

o v > w

10.
11.

12.

13.

OnbITel 1O HAOMIONEHUIO JIEKTpU3AlMU TeNl UHAYKIHEH | npu
COMPUKOCHOBEHHH.

UccnenoBanne nAEUCTBUS 3IEKTPUYECKOTO TOJS HA MPOBOJHUKHA H
TUDJIEKTPUKH.

Coopka 1 mpoBepka padOThI ANMEKTPUIECKOM SN MOCTOSIHHOTO TOKA.
N3mepenue u peryiupoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHue HAMPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, WAYILIETO 4Yepe3 pPe3ucTop, OT
CONPOTHUBIICHUS PE3UCTOPA U HANPSHKEHUSI HA PE3UCTOPE.

OnbITE, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTD AIEKTPUUYECKOTO
CONPOTHUBIICHUS] TPOBOAHUKA OT €ro JJIMHBI, IUIOMAAN MONEPEYHOTrO
CEUYEeHHUs U MaTepuaa.

[IpoBepka mnpaBuia CIOXKEHUS HANPSDKEHUNA TMPU  TOCIEI0BATEIILHOM
COEIMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBwiia AJiss CUJIBI TOKA TNpPHU MapajIEIbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenue padoThl FAEKTPUUECKOTO TOKA, UYIIETO YEPE3 PESUCTOP.
OnpeneneHue MOUIHOCTH AJIEKTPUYECKOTO TOKA, BBIAEISAEMONW Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTUA CWJIBI TOKA, UIYIIETO 4Yepe3 JaMIIOYKy, OT
HAIIPSIKECHUS HA HEW.

Onpenenenune KII/[ HarpeBaTens.



14. ViccnenoBaHue MarHUTHOTO B3aUMOJICMCTBUS IOCTOSIHHBIX MAarHUTOB.

15. I3yyeHue MarHuTHOTO MOJIsl MOCTOSIHHBIX MAarHUTOB MPU UX 00bEAUHEHUU
Y pa3aeJICHUH.

16. MccnemoBanue NEMCTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.

17. OnbITE, JEMOHCTPUPYIOIIAE 3aBUCUMOCTh CHUJIbl  B3aUMOJCHCTBUSA
KaTyIIKHA C TOKOM M MAarHUTa OT CUJIbI TOKA U HANIPABJIEHUS TOKA B KATYIIIKE.

18. I3yueHue nericTBUSI MArHUTHOTO TOJI HA TPOBOJHUK C TOKOM.

19. KoncTpyrnpoBanue u u3yuyeHue paboThl SJIEKTPOIBUTATEIIS.

20. 3mepenne KII/] anexkTpoaBuraTeabHON yCTaHOBKH.

21. OnbITBIL IO  MCCIEJOBAHUIO SIBIICHUS DJEKTPOMArHUTHOW WHAYKIIUU:
WCCIIEIOBAaHNE U3MEHEHUH 3HAYCHUS U HAITPABIICHUS HHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexannueckue siBJIeHHS.

Mexannueckoe nBWkeHHE. MarepuanbHad Touka. Cucrema OTCUETA.
OTHOCUTENBPHOCTh MEXaHUYECKOTO JBHMXKEHHS. PaBHOMEpPHOE MPSIMOIMHEUHOE
nBrkeHrne. HepaBHoMepHOe mpsMOJIMHENHOE ABWKEHUE. CpelHsIst 1 MTHOBEHHAas
CKOPOCTb T€Ja NMPU HEPABHOMEPHOM JBUKECHUMU.

VYckopenne. PaBHOoyckopeHHOE mpsiMoiiMHENHOEe naBMxkeHue. CB0oOOIHOE
naaeHue. OneiTel ['anues.

PaBHOMEpHOE IBUXKEHHE MO OKpYXHOCTH. llepron u yacTtota oOpaiieHuHs.
JIuHeiHasa u yriaoBasi CKOpOCTH. LIeHTpocTpeMUTENbHOE YCKOPEHHUE.

ITepseiit 3akoH HeroToHa. BTopoi 3akon Hetotona. Tpernit 3akoH HeroToHAa.
[TpuHIMIT CyNIEpNO3ULINU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: Cujla TPEHUS CKOJIBXEHUS, CUila
TPEHHUS TIOKOsI, APYTHUE BUIBI TPEHHUS.

Cuna TsSKECTU M 3aKOH BCEMHUPHOTO TATOTEHUA. YCKOpPEHHE CBOOOIHOTO
nanenus. JlBmwxkenue mnaner BOkpyr ConnHua. llepBast kocMuueckass CKOPOCTb.
HesecomocTts u neperpysku.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpAoe Teno. PaBHOBecue
TBEPIOTO TEJA C 3aKPEIIIEHHON OChIO BpaleHusi. MoMeHT cuibl. LIeHTp TsokecTH.

Nmnynee tena. M3menenne nmmyisbea. Mmmynbe cwiibl. 3aKOH COXpPaHEHMS
MMITyJIbCa. PEakTUBHOE IBUKEHHUE.

Mexanudeckass paboTa W MOIIHOCTb. PaboTa cui TsSKECTH, yHpPyrocTH,
Tpenus. CBs3b 23Hepruu U padoThl. [loTeHIManbHast YHEPTUsl Tela, MOJAHITOTO Haj
MMOBEPXHOCTHIO 3eMiH. [loTeHIManbpHast SHEPTUS CKATOW NpYKUHBI. KnHeTnueckas
sHeprud. TeopemMa O KMHETUYECKOM SHEPrUH. 3aKOH COXPAHCHHS MEXAHUYECKOUN
SHEPIUM.

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

HaGntoneHne MexaHU4ecKoro ABUXKEHHUS Tela OTHOCUTEIBHO Pa3HBIX TN
OTCYETA.

CpaBHeHME TyT€d W TPACKTOPUM IBHKEHHS OJHOTO W TOTO XK€ Tela
OTHOCHUTEIIBHO PA3HbBIX TEJ OTCYETA.

N3MepeHne CKOpOCTH U YCKOPEHUS MPSIMOIMHEMHOTO JIBUKEHHUS.
HccnenoBanne npu3HaKOB PAaBHOYCKOPEHHOTO JBHKEHUS.

HaGnronenue nBuxkeHus Tela mo OKpyKHOCTH.

HaGntoneHne MmexaHW4ecKuX sIBICHUM, MPOUCXOASAIINX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUH OTHOCUTEIBHO
KaOuHeTa (QU3UKHU.

3aBUCUMOCTh YCKOPEHHMS T€JIa OT MAcChl T€jla U JCUCTBYIOIIEH Ha HETO
CHUJIBI.

HaGntoneHue paBeHcTBa CUII PU B3aUMOICHUCTBUU TEII.

N3MeHnenune Beca Tenna npu yCKOPEHHOM JBUKEHHH.

[Tepenaua ummynbca Ipu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUU NPU B3aUMOJICUCTBUU TEN.

CoxpaHeHue UMITyJbCa MPU HEYIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHue UMITyJIbca Npy a0COJIIOTHO YIPYTOM B3aUMOJEHCTBUU.
Ha6ntonenue peakTUBHOTO ABUYKEHUS.

CoxpaHeHue MEXaHUUECKON IHEPTUU PU CBOOOTHOM IaJICHUH.
CoxpaHeHNE MEXAaHUUYECKOW YHEPTUU MPH JBHKEHUHU TENA MO IUCTBUEM
MPY>KUHBI.

Jlabopamopnuie pabomot u onvimol.

1.

KonctpyupoBanue TpakTa aJjis pa3roHa U JajJbHEWUIIET0 PaBHOMEPHOTO
JIBKEHUS IIIAPUKA WUITU TEIECXKKHU.

Onpenenenue cpeaHed CKOPOCTH CKOJbXKEHUS OpycKa WU JBUKECHUS
IapyKa 1o HaKJIOHHOU MIIOCKOCTH.

OrnpeneneHue YCKOpeHHs] Tella NpU PaBHOYCKOPEHHOM JABUXKEHUM TIO
HAKJIOHHOM TJIOCKOCTH.

UccnenoBanue 3aBUCUMOCTH IMYyTH OT BPEMEHH MPU PABHOYCKOPEHHOM
JIBUKEHUH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka ruUMOTE3BI: €CAM TPU PABHOYCKOPEHHOM JABMXKEHUM O€3
HayaJbHON CKOPOCTU MYTU OTHOCATCS KakK psii HEYETHBIX YHUCEI, TO
COOTBETCTBYIOIIHNE MPOMEKYTKU BPEMEHHU OJIMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHJIbI
HOPMAaJIbHOTO JaBJICHUS.

Onpenenenue kodPphunreHTa TPEHUS CKOJbKEHHUS.

Onpenenenune KECTKOCTH NMPYKUHBI.



9. Omnpenenennie pabOThI CHIIbI TPEHUS NMPU PABHOMEPHOM JIBHKEHUU TeJa Mo
TOPU30HTAIIBHOM MMOBEPXHOCTH.

10. Onpenenenre pabOThl CUJIBI  YOPYTOCTA TpU  MOABEME TIpy3a ¢
MCIIO0Ib30BaHUEM HETIOJIBMKHOTO U TTOJABUXKHOTO OJIOKOB.

11. I3y4deHue 3aKOHAa COXPAHEHUS SHEPTUMU.

Pa3nen 9. Mexannueckue KoJ1e0aHusi U BOJIHBI.

KonebarenvHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUI: TIEPUOT,
4acToTa, aMIUINTyAa. MaTeMaTu4ecKuil U NpyXUHHBIN MasTHUKH. [IpeBpamieHne
SHEPTUH MPU KOJIeOATEIHLHOM IBUKEHUU.

3aryxawomue  koneOanus.  BwiHyxkneHHble — koseOanus.  Pe3onHawnc.
Mexannyeckue BoOsHBL. (CBOHCTBA MEXAHWYECKUMX BOJIH. [IpomonbHbie U
MONEPEYHbIe BOJHBIL. JIMMHAa BOJHBI M CKOPOCTH €€ pacnupOoCTpPaHEHHS.
MexaHn4eckue BOJIHBI B TBEPJIOM TEJIE€, CEHCMUYECKUE BOJIHBL.

3Byk. ['pomkocTh 3Byka U BbicoTa ToHa. OTpakeHue 3Byka. MHbpasByk u
YIBTPa3BYK.

Hemoncmpayuu.

1. HaOnmronenue koneOGaHUW Tel MOA JEHCTBUEM CHIIBI TSKECTH U CHIIbI
YIPYIOCTH.

HabGntonenue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.
HaGntoneHue BRIHYKIEHHBIX KOJIEOAHUM U pe30HaHCa.
PacnipocTpanenue poI0IbHBIX U TOIEPEYHBIX BOIH (Ha MOJICIH).
HaGntoneHne 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
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AKYCTUYECKHI pE30HAHC.

Jlabopamopnuie pabomot u onvimel.

1. OmpeneneHre YacTOThl W Mepuoja KoJieOaHUM MaTeMaTUYeCKOro
MasiTHUKA.

2. OmnpeneneHue 4acTOThI U Mepruoaa KojaeOaHuil NPyKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCMMOCTH MEPHOAa KOJIeOaHUN MOABEIISHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. HccnepoBaHue 3aBUCUMOCTHU TMEepUoOAa KOJIEOAHUI MPYKUHHOTO MasgTHUKA
OT MaccChl rpysa.

5. IlpoBepka HE3aBUCUMOCTH NEpHojaa KoyjieOaHUM rpy3a, MOJBEIICHHOTO K
HUTH, OT MacChl rpy3a.

6. OnbITBl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTb  Iepuoja  KojebaHui
MPYKUHHOTO MASITHUKA OT MACCHI TPy3a U )KECTKOCTU NPY>KUHBI.

7. W3MepeHue yckopeHUsi CBOOOJHOTO MaJICHUS.

Pa3nen 10. D1eKTpOMArHUTHOE TI0JI€ H JIEKTPOMATHUTHBIE BOJIHBI.



DJIEKTPOMAarHuTHOE  MOJIe.  DJIEKTPOMAarHuTHblE  BOJHBL.  CBOMCTBa
ANEKTpOMarHuTHoIX BOJH. [llkama snekTpomMarHUTHBIX BOJH. lcmonb3oBaHHe
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.

DJleKTpoMaruuTHas mnpupona cBera. CKOpocTh cBeTa. BOJTHOBBIE CBOMCTBA
CBETAa.

Hemoncmpayuu.

1. CBoHCTBa NEKTPOMArHUTHBIX BOJIH.

2. BosHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomot u onvimel.

1. VI3yyeHue CBOWMCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIBI0 MOOUIBHOTO

TenedoHa.

Pa3znen 11. CBeToBbIE IBJIEHUS.

JlyueBas MOJICIb CBeETA. HUctounuku CBeETa. [TpsimonuHeriHOE
pacnpoctpanenue cBera. 3armenus Connua u Jlynel. Otpaxenne csera. [Imockoe
3€pKaJI0. 3aKOH OTPAKEHUS CBETA.

[Tpenomnenue cBeta. 3akOH NpesomiieHus cBeTa. [lonHoe BHyTpeHHEe
OTpakeHue cBeTa. Mcrnoap30BaHUE MOJTHOTO BHYTPEHHETO OTPAKEHUS B
ONTHUYECKUX CBETOBOJAX.

JIunza. Xox nyuelt B nuH3e. Ontuueckas cucteMa ¢oToanmnapara, MUKPOCKOTa
U Telieckona. ['ma3 kak onrudeckas cucrema. biam3opykocTs U JambHO30PKOCTb.

Paznosxenue 6enoro ceetra B criekTp. OnbiTel HetoToHa. Cloxkenue
CIIEKTpaJbHBIX UBETOB. J(ucnepcus ceeta. Jemoncmpayuu.

[IpssMonMHEHHOE PacCHPOCTPAHEHHUE CBETA.

OtpaxxeHue cBeTa.

[Tonyuenne n300pa>keHU B IMJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.
[Ipenomnenue ceera.

Onrudeckuii CBETOBOJ.

Xop jiydeild B coOOMparoiei JInH3e.

XOoJ ay4der B pacCenBAIOLIEH JIMH3E.

[TonyueHnne n300pa>keHU C TOMOIIBIO JTUH3.
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[Tpunmun aevcTBus GoToanmapara, MUKPOCKOIA U TEJIECKOIIA.
. Moaensp riaza.
. Paznoxenne 6e10r0 cBETa B CIIEKTP.
. [lonyuenue Oenoro cBeTa TMpU CIOXKEHUH CBETAa Pa3HBIX [IBETOB.

[ S SN
N P O

Jlabopamopnuie pabomot u onvimet.

1. HccnenoBanue 3aBUCUMOCTH yrja OTpPa)X€HUSI CBETOBOTO Jiyya OT yria
TaJICHUS.

2. M3yuenue xapakTepUCTUK W300paKeHUS MPEAMETA B IIJIOCKOM 3€pKaJe.



3. HccrmenoBanue 3aBUCHUMOCTH yIJIa IPEIOMIIEHUSI CBETOBOTO Jiy4ya OT yria
MaJICHUSI Ha TPAHULIE €BO3AYyX—CTEKIIO».
[Tonyuenne n300pakeHU ¢ MOMOIIBIO COOMPAIOIIEH JIMH3HI.
Omnpenenenue PoOKyCHOTO pacCTOSHUS M ONTUYECKOW CHIIBI COOMparoien
JIVH3BI.
OMBITHI O Pa3IOKEHUIO OEJIOr0 CBETA B CIIEKTP.
OnbITEl IO BOCHPUATUIO LIBETA MPEIMETOB MPU UX HAOIIOJCHUHU Yepe3
I[BETOBBIEC (PUITBTPBHI.

Pa3nen 12. KBaHTOBBIE SIBJICHHS.

Omneitel Pesepdopna u mmanerapHas monaenb atoma. Mojaens atroma bopa.
Hcnyckanue u nornonieHue cBera arToMoM. KBaHThl. JInHeWdaThie CIEKTPHI.

PanunoaktuBHOCTh. Anbda-, 6eTa- u ramma-uznydenus. CTpoeHue aTOMHOTO
aapa. Hykionnas wmozens aromHoro sapa. Msorombsl.  PaguoakTuBHBIE
npeBpatieHusd. [lepuon momypacnaaa aTOMHBIX SAED.

SnepHble peakuuu. 3aKOHBI COXPAHEHHS 3apsiJOBOO M MAacCOBOTO YHCEN.
DHeprus CBsi3M aTOMHBIX sAnep. CBsA3p Macchl W SHEpruu. Peakuun cuHTE3a U
nenenusd siaep. Mcrounnku sneprun CosiHIIA U 3BE3.

SnepHas sHepreTuka. JleMCTBUSA pPaJWOAKTUBHBIX H3JIYYEHUN HAa >KUBBIC
OpPraHU3MBlI.

Hemoncmpayuu.

CrekTpbl U31yYEHHUS U TTOTJIOMICHUS.
CrekTpsl pa3IU4YHbIX Ia30B.

CnekTp Bogopoa.

Hab6ntonenue TpexoB B kamepe Bunbcona.
Pabota cuérurka HOHU3UPYIOMMNX U3TYUEHHI.
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Peructpanust u3lydeHUs TOPUPOJHBIX MHHEPATIOB UM MPOAYKTOB.
Jlabopamopnuie padbomot u onvimel.

=

HabironeHne CIUIOMIHBIX U IMHEWYAThIX CIEKTPOB U3JyUYEHHUS.

2. HccnepoBaHue TPEKOB: U3MEPEHUE SHEPTUN YACTULIBI [TO TOPMO3HOMY Ty TH

(o dororpadusm).

3. M3mepeHue paanoakTUBHOTO (POHA.

IHoBTOPHTEIBLHO-0000 1A IMH MOAYJIb.

[ToBTOpUTENBHO--0000IIAIOIINI MOAYJIb IPEAHA3HAYEH I CUCTEMATU3aluN
1 00001IEHUs TPEAMETHOTO COACPKAHUS U ONbITA AESITEIILHOCTH, IPUOOPETEHHOTO
IpU U3Y4YEHHHM BCEro Kypca (PU3MKH, a TaKKe IJIs MOATOTOBKU K OCHOBHOMY
roCyJapCTBEHHOMY 7K3aMEHY MO (U3MKe sl 00ydaronIuxcsi, BhIOpABIIMX 3TOT
y4eOHBIN MpeIMET.

[Ipy M3y4eHUH AAHHOTO MOJIYJISI PEATU3YIOTCS U CUCTEMATUZUPYIOTCS BUIBI
JEeSTENbHOCTH, Ha OCHOBE KOTOPBIX 00€CIEUMBAETCS JOCTUKEHUE MPEAMETHBIX U



METaNpeIMETHBIX  IJIAHUPYEMBIX  pe3yJbTaToB  oOy4eHus, QopMmupyercs
€CTECTBEHHOHAYy4YHasi IPAaMOTHOCTh. OCBOCHHME HAYYHBIX METOJOB HMCCIIEIOBAHUSA
SABJICHUN NOPUPOJLI U TEXHUKH, OBIAJECHHE YMEHUSIMHU OOBACHATH (HU3UUYECKUE
ABJICHUS], TPUMEHSA TOJYYEHHbIC 3HAHUS, pelIaThb 3aJa4d, B TOM YHUCIIE
Ka4ECTBEHHBIE U 3KCIIEPUMEHTAJIbHBIE.
[TprHIMNIHANBHO 1€ TETbHOCTHBIN XapaKTEp JAHHOTO pa3/ielia peaanu3yercs 3a
CYET TOTO, UTO OOYyYAIOIIUECs BBITOIHSIOT 3aJlaHUsI, B KOTOPBIX UM MpeJjiaraeTcs:
Ha OCHOBE IMOJYUYECHHBIX 3HAHUHN PaClO3HABATh U HAYYHO OOBSICHSThH
¢duzmyeckre SBICHUS B OKpYXKaloled TMNpUpPOAE U TIOBCEIHEBHOM JKHU3HU;
UCIIOJIb30BaTh HAYYHBIE METO/IbI UCCIIEOBAHMS (U3UUECKUX SBJICHUH, B TOM
YUCIIe ISl MPOBEPKU TUIOTE3 U MOJYUYEHHS] TEOPETUUECKUX BBIBOJIOB,;
OOBSCHATh Hay4HbIE OCHOBBI HauWOOJie€ BaXKHBIX JOCTHXKEHHI COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMEDP, MPAKTUYECKOTO UCIIOJIb30BaHUS PA3IUYHBIX HCTOYHUKOB
SHEPrMH Ha OCHOBE 3aKOHA IMPEBPALICHUS] U COXPAHEHHS BCEX M3BECTHBIX BUJOB
SHEPIUM.



IHINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMUBI 110 ®U3UKE HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

N3yuenne ¢Gu3WKM HA ypOBHE OCHOBHOTO OOMMIETO 00pa3oBaHMs HAMPABICHO HAa JOCTHIKCHHE JIMYHOCTHBIX,
METaIpeAMETHBIX U MPEIMETHBIX 00pa30BaTEIBHBIX PE3YIbTATOB.

B pesynbrare nuzyuenus pu3NKu Ha ypOBHE OCHOBHOIO 00111ero o0pa3oBaHus y o0ydaronierocst OyayT copMUpOBaHbI
CJIEIYIOIIUE JIMYHOCTHBIC PE3YJIHTATHI B YACTH:
« 1) maTpMOTHYECKOT0 BOCTIMTAHMS:

« 0O nmposiBneHue uHTEpEca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO pOocCUicKOl (usnueckoit Hayku; O U 1ieHHOCTHOE
OTHOIIICHUE K JOCTIKEHHUSIM POCCHHCKUX YUYEHBIX--(DM3MKOB;, 0 2) rpaAaHCKOT0 W JIyXOBHO-HPABCTBEHHOTO
BOCIIMTAHUA:

« [0 roToBHOCTh K aKTUBHOMY y4YacCTHIO B OOCYKIE€HHH OOIIECTBEHHO 3HAYMMBIX M ATUYECKHX MPOOJIEM, CBA3AHHBIX C
MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUMN DUBUKH;

« [0 oco3HaHue BaXHOCTH MOPAJIbHO--3THUCCKUX MPHUHIMIIOB B JEATCIHOCTH Yyu€Horo; O 3) 3CTeTHYeCKOro
BOCHUTAHMA:

« 0O BocmpusaTHe 3CTETHYECKUX KadyecTB (PU3MUECKON HAyKHU: €€ TapMOHHYHOIO TOCTPOEHHS, CTPOTOCTH, TOUYHOCTH,
JTAKOHUYHOCTH;
« 4) HEeHHOCTH HAYYHOT0 MO3HAHUS

« 0 oco3nanue HeHHOCTH (PU3NUECKON HaYKH KaK MOIIIHOIO HHCTPYMEHTA O3HAHUSI MUPA, OCHOBBI Pa3BUTHSI TEXHOJIOTUH,
BAKHEMIIIEN COCTABIAIOIIEN KyIbTYPHI;

- [ pa3BuTHe HaydHOW JI0OOO3HATEILHOCTH, WHTEpPECa K HCCIIEIOBATEILCKON aesTenbHocTH; O 5) (hopMupoBaHus
KYJbTYPbI 310POBbSI 1 SMOLUMOHAJIBLHOIO 0JIATONOTYYHS



O oco3HaHue IIEHHOCTHM O€30MacHOro o0pasa >KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUPE, BAXKHOCTH IPaBUI
0e30macHOro MOBEJCHUSI Ha TPAHCIIOPTE, HA JOPOrax, ¢ JIEKTPUYCCKUM U TEIIOBBIM OOOPYIOBAaHHWEM B JIOMAITHUX
YCIIOBHSIX;

O chopMupoBaHHOCTh HaBbIka pedeKCUU, MPU3HAHME CBOETO IpaBa Ha OMIMOKY U TaKOro K€ IMpaBa y JIPyroro
YeJI0BEKa,;

6) TPy10BOr0 BOCIIMTAHMA:

0 akTHBHOE yJacTHe B PEIICHUH MTPAKTUICCKUX 3a7a4 (B paMKax ceMbH, 00pa30BaTeIbHOM OpraHU3aIluy, ropoia, Kpas)
TEXHOJIOTUYECKOW M COIMATBLHON HAIMpaBJICHHOCTH, TPeOYIOMMX B TOM yucie u puznueckux 3Hanuii; 0 0 uHTEepec k

MPAKTHYCCKOMY M3YUCHHIO TIPOPECCUH, CBI3aHHBIX ¢ PU3UKOI; 0 7) IKOJIOrHIeCKOT0 BOCITUTAHUS

O opueHTalust Ha NpUMEeHEHUE PU3NUECKUX 3HAHUM JJIsI pEIICHUs 3a/1a4 B 00J1aCTU OKPYXKAIOIIEH Cpe/ibl, MJIaHUPOBAHUS
MOCTYIIKOB U OLICHKU UX BO3MOXHBIX MTOCIEICTBUN JIJI1 OKPYKAIOIIEH CPebI;

0 oco3HaHue TJI00aJIBHOIO XapakTepa SKOJOTHYECKHX NpoOJieM M IMyTed WX pemnieHus; O 8) amanranmud K

N3MECHAIIUMCH YCTOBUIIM COIII/IaJIbHOﬁ u l'lpHpO[[HOﬁ cpeabl:

0 moTpeOHOCTh BO B3aMMOJECUCTBUM TPU BHIMOJIHEHUU HUCCIEAOBAHUNA WM TPOEKTOB (PU3WUECKOW HAMpaBIEHHOCTH,
OTKPBITOCTH OIBITY U 3HAHUSIM JPYTHUX;

0 rmoBeIIEHNE YPOBHA CBOEH KOMIIETEHTHOCTH 4epe3 NMPAKTHUCCKYIO ACIATCIIBHOCTD,

O notpeOHOCTH B hOPMUPOBAaHMUU HOBBIX 3HAHUH, B TOM YUCJe POPMYTUPOBATH UACH, IOHATHSI, TUTIOTE3bI O PU3MUECKUX
00BEKTaxX U SIBJIEHUIX,

0 oco3nanue nepuIUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEN B 00JIaCTH (DU3UKH;
0 miianupoBaHuE CBOETO Pa3BUTHS B IPUOOPETEHUU HOBBIX (PU3HUECKUX 3HAHUU;

0 crpemyieHWe aHAIW3UPOBATh W BBIABIATH B3aWMOCBS3M IPUPOJABI, OOIIECTBA W IKOHOMHKH, B TOM 4YHCIIE C
HCTIOJIb30BaHuEM (hU3NUYECKUX 3HAHUM,

0 oneHka cBOMX JAEMCTBUM C YUETOM BIMSHUS HA OKPYKAIOLIYIO CPENY, BOZMOXKHBIX TJTIOOAJIBHBIX MTOCIEACTBUIM.



METAIIPEMETHBIE PE3YJIBTATHBI
B pesynbrare ocBoeHUs MpOrpaMmsbl Mo PU3MKe HA YPOBHE OCHOBHOTO 001Iero 00pa3oBaHus y o0yyaromerocs 0yayT
chopMHpPOBaHEI MeTaNpeIMeTHbIe Pe3yJabTaThl, BKIIOYAIOIINE MO3HABATEIbHBIE YHUBEPCAIbHBIE YUCOHBIC NEWCTBUS,
KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YICOHBIC JEHCTBUS, PETYISTUBHBIC YHUBEPCAIbHBIC YICOHBIC NCHCTBUS.

Ilo3HaBaTe/ibHBIE YHUBEPCAJTAbHBIC yqeﬁﬂme I[eﬁCTBHH

ba3oBble 1oruvyeckue aeiicTBUA:

OBBISBJISATH M XapaKTePU30BaTh CYIICCTBCHHBIC TIPU3HAKH 0OBEKTOB (SIBJICHUM);

OycTaHaBJIMBATh CYNIECTBEHHBIN MPU3HAK KJIacCU(UKAIMK, OCHOBAHUS 111 0000IEHUSI U CPABHEHUS;

OBBISIBISITh 3aKOHOMEPHOCTH U MPOTUBOPEUHS B pACCMATPUBAEMBIX (paKTaX, JAHHBIX U HAOIIOICHUSX, OTHOCSIIUXCS K
(bU3UYECKUM SIBIICHUSIM;

OBBISIBISITh MPUYUHHO--CIEACTBEHHbIC CBS3U MPHU U3YYEHUU (PU3UUYECKUX SIBIICHUM M TPOLIECCOB, JENaTh BBIBOJIBI C
UCIIOJIb30BAaHUEM JICNYKTUBHBIX W MHAYKTUBHBIX YMO3aKIIOUECHHM, BBIIBUTaTh TUIOTE3bl O B3aUMOCBSI3SIX
(hU3UYECKUX BEITUYHH,;

0CaMOCTOSITEIIBHO BBIOMpaTh CIOcOo0 pelieHus y4eOHO# (u3nyeckoi 3amaun (CpaBHEHHE HECKOJIBKHX BapHAHTOB
peleHus1, BEIOOp HanboIIee MOAXO0IAIIETO ¢ YIETOM CaMOCTOSTEIBHO BBIICIICHHBIX KPUTCPHUECR).

Ba3oBble uccienoBareabckue AeCTBUS:

OUCTONB30BaTh BOMPOCKHI KAK UCCIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHUS;

OMpoOBOAUTH MO CaMOCTOSITEILHO COCTABJIEHHOMY IIJIAaHY OMBIT, HECIOKHBIN (PU3NYECKUN IKCIIEPUMEHT, HEOOJIBIIIOE
uccieoBaHue PU3NIECKOro SIBICHUS;

OOllEHUBaTh Ha MPUMEHHMOCTh M JIOCTOBEPHOCTh HH(OpPMAIINIO, TMOJIYUYEHHYIO B XOJ€ HCCIEIOBAHUS WIH
AKCIEPUMEHTA,;

OcamMocTOATENbHO (HOpMYyIUpOBaTh OOOOIIEHUS W BBIBOJBI MO pPe3yibTaTaM MPOBEIEHHOrO HAOIIOJCHUS, OIbBITA,
UCCIIEIOBAHMS,

OMporHo3MpOBaTh BO3MOXKHOE JlajbHElIlee pa3BUTUE (PU3NUECKUX MPOIECCOB, a TAKXKE BBIABUTATH MPEANOI0KEHUS
00 MX pa3BUTUU B HOBBIX YCIOBUSX U KOHTEKCTaX.



Pab6ora ¢ unpopmanueii:

ONpUMEHSITh Pa3IMYHbIE METO/IbI, HHCTPYMEHTHI U 3aIIPOCHI TPH MOUCKE U 0TOOpE MH(POPMAITU WIIH JAHHBIX C Y4ETOM
MPEIOKEHHON yueOHOM pu3nvecKom 3a1auu;

0aHAJIM3UPOBATh, CACTEMATU3UPOBATh U MHTEPIIPETUPOBATH UH(DOPMALIMIO PA3TUYHBIX BUJIOB U ()OPM MPE/ICTABICHUS;

0CaMOCTOSATENIbHO BHIOMpaTh ONTHUMalIbHYI0 (POpMy mpencTaBieHUs MHPOPMAIMU U WILIIOCTPUPOBATH peElIaeMble
3a/1a4d HECJIIOKHBIMU CXE€MaMH, TuarpaMMaMu, HUHOU rpauKol U MX KOMOUHAIUSMH.

KoMMmyHUKaTHBHBIE YHHUBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS

OB xoJie 00CYyXJeHus y4eOHOro Marepuala, pe3yibTaToB Ja0OpaTOPHBIX pabOT M MPOEKTOB 3aJaBaTh BOMPOCHI MO
CYIIECTBY 0OCYyX/1aeMOM TeMbl W BBICKA3bIBATh WJIE€H, HAIECJECHHbIE HAa pEUIeHHWE 3aJaud W MOJJIepKaHUE
OJIarokenaTeIbHOCTHA OOIIEHUS,

OCOMOCTAaBIIATh CBOU CYXJACHUS C CYXKIACHUSIMHU APYTUX YUYACTHUKOB JMANOTa, OOHAPYKUBATh PA3JIMUME U CXOJCTBO
MHO3UIUH;

OBBIpa’KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTAX;

OmyOIMYHO MPEICTABIATh PE3yJIbTaThl BBITOJHEHHOTO (DU3MUECKOTO OIbITa (IKCIIEPUMEHTA, UCCIIECA0BAHMUS, IIPOCKTA);

OMOHUMATh U UCIOJB30BaTh MPEUMYIECTBA KOMAHJIHOW M MHAMBUAYAJIbHOM pabOThl MPHU PEIICHUU KOHKPETHOM
(bu3ndecKoi MpooIEMBI;

ONpUHUMATH 1€ COBMECTHOM JESTEIbHOCTH, OPTraHU30BBIBATh ACHCTBUS MO €€ JOCTHXKEHUIO: paclpeesTh POy,
00CyX)IaTh MPOIECCHI U Pe3yJIbTaThl COBMECTHOM pabOThI, 000011aTh MHEHUSI HECKOJIBKUX JIFOJIEH;

OBBIMOJHATH CBOIO YaCTh PA0OTHI, IOCTUTAsl KAYECTBEHHOTO PE3yJIbTaTa 0 CBOEMY HAMPABJICHUIO U KOOPAUHUPYSI CBOU
JEUCTBUS C APYTUMHU YiI€HAMU KOMaH/IbI;

OOllEHUBATh Ka4eCTBO CBOET0 BKJIAaJa B OOIIMM TPOIYKT MO KPUTEPUSIM, CAMOCTOATENIBHO CPOPMYIUPOBAHHBIM
Y4aCTHUKaMU B3aUMO/JICUCTBUSI.

PeI‘y.JIﬂTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁnble I[eﬁCTBHH

Camoopranusanus:
OBBISIBISATH MPOOJIEMBI B )KM3HEHHBIX U YUEOHBIX CUTYAIUsAX, TPEOYIOMMX JIJIsl pEIIeHUs PU3NUECKUX 3HAHUM,



OOpUEHTUPOBATHCS B PA3IMUHBIX IMOAXO0JAX MPHHATHS PeUIcHUH (MHIWBUIYATbHOE, MPUHATHE PEIICHUS B TPYIIIE,
NPHUHATHE PEHICHUH TPYIIIOH);

0CaMOCTOSITEIbHO COCTAaBIIATh AJNTOPUTM pelieHus (U3UMYECKOM 3ajlauyd WM IUIaHa WCCIIEeJOBaHUs C Yy4€TOM

MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh MpeasiaraeéMble BapUaHThl PELICHUI;

OnenaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, S3M O OHAJIbHBIH NHTEJJIEKT:

0aBaTh aJeKBaTHYIO OLEHKY CUTYAalluu U Mpejiarath miaH e€ N3MEeHEHU

0OOBSACHATH MPUUUHBI JTOCTHOKEHUS (HEIOCTHIKCHHUS) PEe3yJbTaTOB JEITEILHOCTH, JaBaTh OLEHKY MPHOOPETEHHOMY
OTIBITY;

OBHOCUTH KOPPEKTUBBI B JICATEIHHOCTD (B TOM YHCJIE B XOJI BBIITOJHEHUS (PU3UUCCKOTO UCCIICOBAHUS WIH TPOCKTA)
Ha OCHOBE HOBBIX OOCTOSATENICTB, U3MEHUBIINUXCS CUTYaAIlNI, YCTAHOBJICHHBIX OITMOOK, BOSHUKIIUX TPYIHOCTEH;

OOlLIEHUBATh COOTBETCTBUE PE3yJIbTaTa IIEIU U YCIOBUSIM;

OCcTaBUTH ceOsl HA MECTO APYroro 4ejaoBeKa B XOJ€ CHOpa WM JIMCKYCCHMU HAa HAy4YHYIO TeMY, TOHUMATh MOTHUBBHI,
HaMEpPEHUS U JOTUKY JIPYToro;

Onpu3HaBaTh CBOE MPABO HA OLIMOKY MPU peIICHNU PU3NUECKUX 3a/1a4 WU B YTBEPKJICHUSIX HA HAYYHbIE TEMbI U TAKOE
e TPaBo JAPYroro.

NPEAMETHBIE PE3YJIBTATBI

K xoHiy oOyueHus B 7/ KJjacce npeIMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE JOJIKHBI OTpakaTh CHOPMUPOBAHHOCTD
y 00y4aromuxcss yMeHHH:

OUCTONB30BaTh TMOHATHUS: (PU3MYECKUE M XUMHUYECKHE SIBJICHUS, HAOIIOJCHHE, SKCIEPUMEHT, MOJIENb, TUIIOTE3a,
CIMHUIBI (U3WYECKUX BEJIMYUH, aTOM, MOJICKYyJia, arperatHble COCTOSHHUS BemiecTBa (TBEpIOE, JKHUIKOE,
ra3oo0pa3Hoe), MeXaHH4YeCKoe JBIKeHHEe (paBHOMEpPHOE, HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TpaeKTOpHS,
paBHOJACUCTBYOmAs cwia, nedopmarms (ymnpyras, IDIacTUYeCKas), HEBECOMOCTh, COOOIIAIONIUECS COCYIbI;
Opa3nuuath sBieHUS (auddysuss, TEmIoBoe MABMKEHHWE 4YacTHIl BEIIECTBAa, pPaBHOMEPHOE JBW)KCHHE,
HEPAaBHOMEPHOE JBW)KEHHE, WHEPIIUs, B3aUMOJCUCTBUE TEJ, paBHOBECHE TBEPJBIX TEN C 3aKPEIJIEHHONW OChIO



BpallleHus, Iepeiada JaBICHHs TBEPIBIMY TEIIAMH, )KUIKOCTSIMH U ra3aMu, aTMOC(EPHOE aBJICHHE, INIaBaHUE T,
MPEBpaIICHUS MEXaHUYEeCKOH OJHEPrHH) IO OINUCAHUI0 WX XapaKTePHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JCMOHCTPHUPYIOIINX JTaHHOE (PU3UIECKOE SBIICHUE;

Opacro3HaBaTh MPOSIBICHUE HM3YYCHHBIX (DU3MUCCKHUX SBJICHUI B OKPYXKAIOIMIEM MHPE, B TOM 4YHCIE (DH3UYECKHE
SIBJICHUSI B TIPUPOJIC: MPUMEPHI JABIKCHUS C PA3TUYHBIMH CKOPOCTSMH B KMBOW W HEXUBOW MPUPOE, NECHCTBUEC
CHJIBI TPEHUS B PUPOJIC U TEXHUKE, BIUSHUE aTMOC(EPHOTr0o NaBICHUS Ha )KHBOW OpraHU3M, IJIaBaHUE PHIO, phlyaru
B TEJIC YEJIOBEKa, MPH 3TOM IEPEBOIUTH NMPAKTHUYECKYIO 33a7a4y B yUeOHYIO, BBIICIATH CYIICCTBECHHBIC CBOMCTBA
(mpu3HaKM) PU3NICCKUX SIBICHUM;

DOMKMCHIBATh U3YYCHHBIC CBOWCTBA TNl W (PU3UYCCKHUE SBJICHHS, HCIONB3YSd (PU3NUYECKHUE BEIUUIHMHBI (Macca, 00béM,
IUIOTHOCTB BEIIECTBA, BPEMs, IIyTh, CKOPOCTh, CPEIHSAS CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSDKECTH, BEC TeJa, Chjla
TpPEeHHUs, JaBjcHue (TBEPAOTO Teia, KUIAKOCTH, Ta3a), BHITAIKMBAIOIIAS CHJIA, MEXaHWYeCcKass paboTa, MOIIHOCTS,
IUICYO CHJIBI, MOMEHT CHJIBI, KO3(PPHUIIMCHT MOJIE3HOr0 JCUCTBUS MEXaHHU3MOB, KHHETHYECKAs U MOTCHIMATbHAS
SHEPrHsl), IPH ONMUCAHUH MPABUIHHO TPAKTOBATH (PH3UUECKHIA CMBICI UCIIOJIB3YEMBIX BEJIMUNH, UX 0003HAYCHHS U
CIMHUIIBI PU3NICCKUX BEIIMYUH, HAXOAUTH (POPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PH3UYCCKYIO BEIMUUHY C APYTUMHU
BEJIMYMHAMU, CTPOUTD IpaUKH U3yYCHHBIX 3aBUCUMOCTEH (DU3HUYCCKUX BEIINYHH;

OXapaKkTepu30BaTh CBOMCTBA Tell, PU3NUCCKHE SIBJICHUS U TPOIICCCHI, UCIIObL3YS MPaBUIIa CIIOKESHUS CHIT (BJIOJIb OTHOU
npsiMoii), 3akoH ['yka, 3akoH [Tackais, 3akoH Apxume/a, MpaBuiio paBHOBecHs pbiuara (0J10Ka), «30JI0TOE MPaBUIIO»
MEXaHHKH, 3aKOH COXPaHCHHS MEXaHWYSCKON DHEpPrHH, MPU 3TOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA W
3aIACHIBATh €T0 MaTEMATUYECCKOE BBIPAKCHHE;

0O0OBSACHATh (PU3NUYCCKUE SIBICHUS, MPOIECCHI U CBOMCTBA TEJ, B TOM YHCIE M B KOHTEKCTE CHUTYallUd MpPaKTHKO-
OPUCHTHPOBAHHOTO XapaKTepa: BBIABIATH NPUYUHHO--CIICICTBEHHBIC CBS3M, CTPOUTH OOBsCHeHHE U3 1— 2
JIOTHYECKHX IIaroB ¢ OMopoil Ha 1-2 M3y4eHHBIX CBOMCTBA (PU3UYECKUX SBICHHMA, (DU3MUCCKUX 3aKOHA WIIH
3aKOHOMEPHOCTH,;

Opemath pacyéTHBIC 3a1a9u B 1-2 eHCTBUS, UCTIOIB3Ys 3aKOHBI U ()OPMYIIBI, CBSI3bIBAIONIHE (DH3UUICSCKHE BETUIHHEI:
Ha OCHOBE aHaIM3a YCJIOBHS 3aJaud 3allMChIBaTh KPATKOE YCJIOBHE, IMOJACTABIATh (DU3MUCCKHE BEIUYHHBI B



(GhopMyJibl U IPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC JaHHBIE, HEOOXOIUMBIE JJIsl PEIICHUs 3a/1ay, OLIEHUBATh
PEATUCTUYHOCTD MOTYUYCHHOU (PU3NUECKON BEIUYUHBI,

Opacro3HaBaTh OpOOIEMbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIU (U3NIECKUX METOJIOB, B OTMCAHUH MCCIIEI0BaHUs
BBIJICJISTH MTPOBEPSEMOE MPEIIoNIokeHne (TUIOTe3y), pa3indaTh U MHTEPIPETHPOBATh MOJYYEHHBIA pe3yibTar,
HaxOJIUTh OIIHUOKYU B XOJI€ OIbITA, JEIaTh BEIBOJBI IO €T0 pe3yJibTaTaMm,;

ONpOBOAUTL OMBITHI MO HAOMIOACHUIO (PU3MYECKUX SIBICHUUA WM (DU3MYECKUX CBOUCTB Tel: (PopMyImupoBaTh
MPOBEPsiIEMbIE MPEANOI0KEHUS, COOUPATh YCTAHOBKY W3 MPEJI0KEHHOTO 000pY0BaHMS, 3aIIUCHIBATh X0/l OMbITA
1 (opMyIUpPOBATEH BBIBObI;

OBBIMOJHATG TPSIMbIE HM3MEPEHHS] PACCTOSHMS, BPEMEHH, Macchl Tena, O00BbEMa, CWIbl M TEeMIEpaTyphl C
MCIIOJIb30BAaHUEM AHAJIIOTOBBIX M IU(POBBIX MPUOOPOB, 3aNMUCHIBaTh MOKa3aHUs MPUOOPOB C YU4ETOM 3aJlaHHOU
a0COTIOTHOM MOTPEIIHOCTH U3MEPEHHIA;

ONpoOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKON BEIMYMHBI OT JIPYTOM C HMCIHOJIB30BAHUEM MPSIMBIX
U3MepeHHi (3aBUCUMOCTH TYTH PAaBHOMEPHO JBWKYIIETOCS Tela OT BPEMEHHU JBIDKCHUS Teja, CHIIBI TPCHHSI
CKOJIbXKEHHUS OT Beca Teja, KauecTBa 00padOTKM MOBEPXHOCTEHN TEJ U HE3aBUCHUMOCTHU CWJIbI TPEHUS OT ILIONIATU
CONPUKOCHOBEHMSI TeJ, CHUJIbI YNPYroCTH OT Y/JIMHEHUS TMPYXUHBI, BBITAIKUBAIOLWIEH CHIBI OT 00bEMa
MOTPYKEHHON YaCTH TeNa M OT IUIOTHOCTH KHIKOCTH, €€ HEe3aBUCHUMOCTH OT IUIOTHOCTH Tela, OT TIIyOWHBI, Ha
KOTOPYIO TIOTPYXEHO TeJO0, YCIIOBUM IIaBaHUS TeN, YCIOBHW paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
MJIAHUPOBAHUU YU4E€OHOTO HCCIIEIOBaHUS, COOMPATh YCTAHOBKY U BBIMOJHATH U3MEPEHUS, CIEys MPEIIOKEHHOMY
J1aHy, UKCUPOBATH PE3yJIbTAThI MOJTYUYEHHON 3aBUCUMOCTU (DU3UUYECKUX BEJIMUMH B BUE MPEATI0KEHHBIX Ta0IUI
1 rpadMKOB, JIeJIaTh BBIBOJIBI 10 PE3yJibTaTaM HCCIIEI0BaHUS;

ONpOBOANTH KOCBEHHBIC M3MEPEHUS (DU3MUSCKUX BEIMYMH (IUIOTHOCTH BEMISCTBA JKUIKOCTH W TBEPIOTO Tela, CHIIa
TPEHUS CKOJIbXKEHMSI, IaBJICHUE BO3/yXa, BRITAIKMBAIOIAS CUJIA, IEUCTBYIOIAs HA IOTPYKEHHOE B KUIKOCTD TEJO,
KOA(PQGUITUCHT TOJIE3HOTO JCWCTBHUS MPOCTBIX MEXAaHU3MOB), CJCAys TPEIOKCHHONM WHCTPYKIHUU: TIPH
BBITIOJTHEHUU U3MEPEHUN COOMPATh IKCIEPUMEHTAIIBHYIO YCTAHOBKY U BBIYUCIISATH 3HAUYEHUE UCKOMOU BEJTUUYUHBI,

Oco0r01aTh MpaBUiia TEXHUKU O€30MacHOCTH MpH padoTe ¢ 1a00paTOpHBIM 000PYI0BAHUEM;



Oyka3plBaTh MPUHIUIIBI JEUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB. BECHI, TEPMOMETP, JIUHAMOMETD,
cOOOMIAOIIKECss COCybl, OapoMeTp, pbluar, MOJBMXKHBIM M HEMOABMXKHBIA OJOK, HAKJIOHHAs TUIOCKOCTH,
OxapakTepu30BaTh MPUHIUIBI JEUCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOM HAa UX
ornucanus (B TOM YKCIIE: TIOIIAITHAKY, YCTPOHCTBO BOJAOIIPOBO/IA, THAPABINICCKHUI ITPecc, MAaHOMET], BBICOTOMED,
MOPIITHEBOW HACOC, aPEOMETP), HCIOJIB3Ys 3HAHUS O CBOMCTBAX (DM3MUECKUX SBJICHUI U HEOOXOAMMbIC (PH3UUECKHe
3aKOHBI U 3aKOHOMEPHOCTH;

ONPUBOIUTH PUMEPHI (HAXOJAUTh HH(DOPMAIIHIO O MPUMEPax) MPAKTHISCKOTO UCIIOIb30BaHUS (U3HUYSCKUX 3HAHUH B
MOBCEIHEBHON >KU3HM I oOecredeHuss O€30MacHOCTH Mpu oOpalieHuu ¢ npubopaMud U TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHUS 370POBbs U COOJIIOICHUSI HOPM HKOJIOTUUYECKOTO OBE/ICHUS B OKpY Kalolleh cpee;

0OCYIIECTBISATh OTOOP UCTOYHUKOB HUH(popMaiuu B HTepHETe B COOTBETCTBUU C 3aJJaHHBIM MTOUMCKOBBIM 3alIPOCOM,
Ha OCHOBE MMEIOIIMXCS 3HAHUN M MyTEM CPAaBHEHUS PA3JIMUHBIX MCTOYHUKOB BBIIAEISATH MH(GOPMAIIKMIO, KOTOpas
SIBJISIETCSL POTUBOPEUUBON UIIU MOXKET OBITH HEJOCTOBEPHOM;

OUCTONB30BaTh MPHU BBINMOJIHEHUU YUEOHBIX 3aJjaHUN HAYyYHO--TIOMYJSIPHYIO JIUTEPATYPy (PUBHUECKOTO COAEp KaHUs,
CIIpaBOYHBIE MaTepuaibl, pecypcbl cetu HHTepHeT, BiageTh NpUEMaMH KOHCIEKTUPOBAHUS TEKCTa,
npeoOpaszoBaHus HHGOPMAIIMK U3 OJHOU 3HAKOBOW CUCTEMBI B JIPYTYIO;

Oco3maBaTh COOCTBEHHBIE KPATKHUE MUCHMEHHBIE W YCTHBIE COOONICHHS] HAa OCHOBE 2—3 MCTOYHUKOB HH(POPMAIUH
(u3uYeCKOro coaepkaHusi, B TOM YHUCJe MyOIMYHO JIeJaTh KpaTKue COOOIEHHUS O pe3yjbTaTaX MPOEKTOB WU
y4eOHBIX MCCIEI0BaHUN, IPU 3TOM I'PAMOTHO HCIOJIb30BaTh M3YUYEHHBIN MOHATUMHBIA ammapar Kypca (U3HKH,
COMPOBOK/JIATh BHICTYILJICHUE MPE3EHTALIUEH;

Onpy BBINOJTHEHUU YYEOHBIX MPOEKTOB M HMCCIENOBAaHUN pachpenesisiTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMHU 33/1a4aMH, CJIEIUTH 3 BHIMOJIHEHUEM I1JIaHA JEHCTBUH, aJIEKBATHO OLIEHUBATh COOCTBEHHBIN BKJIA/
B JICATEIIbHOCTh TPYIIIbI, BEICTPAUBATh KOMMYHUKATUBHOE B3aUMO/JIEUCTBUE, YUUTHIBAs MHEHUE OKPYKAIOIIUX.

K xonimy oO0y4ueHus B 8 kjacce mpeIMEeTHBIC PE3YIbTaThl HA 6a30BOM YPOBHE JOIKHBI OTPaKaTh CHOPMUPOBAHHOCTH

y 00y4aromuxcsi yMEHHH:

OMCIIOJIB30BAaTh IOHATH . MacCa U pa3MEpbl MOJICKYIJI, TCIJIOBOC IBUXXCHHUC aTOMOB U MOJICKYJI, arp€raTHbIC COCTOSTHUS
BCIICCTBA, KPUCTAJIMYCCKHUC H aMOp(i)HBIe TCIa, HaCBIHleHHBIﬁ u HeHaCBIHlCHHBIﬁ nap, BJAaKHOCTb BO3AYyXa,



TeMIepaTypa, BHYTPEHHSSL SHEPTUS, TEIJIOBOW JIBUTATEIb, SJIEMEHTAPHBIN AJEKTPUUECKHUM 3apsill, JIEKTPUIECKOE
T0JIE, MPOBOJHUKHU U TUAIEKTPUKH, IOCTOSTHHBIN 3JIEKTPUUYECKUN TOK, MATHUTHOE TOJIE;

Opa3nuyaTh SIBICHUS (TCIUIOBOE pacIIMpeHHEe M CXKaTHhe, TeIulonepesada, TEIUIOBOS paBHOBECHE, CMadyMBaHHE,
KalWUIAIpHBIC SIBJIICHUS, WCIAPCHHME, KOHJCHCAIWs, IUIaBJICHHWe, KpUCTauu3anus (OTBepJcBaHHUE), KHUIICHHE,
Terionepeaava (TEeIIONPOBOIHOCTh, KOHBEKIUS, M3JIYUCHHUE), DJICKTPU3ALHUS Tell, B3aUMOJCHCTBUE 3aps/IoB,
JNEUCTBUS JIEKTPUUECKOTO0 TOKA, KOPOTKOE 3aMBIKAHHUE, B3aUMOJICVCTBUE MAarHUTOB, AEHCTBUE MAarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM, 3JICKTPOMArHUTHAs MHIYKITHS) MO OMUCAHHWIO MX XapaKTePHBIX CBOWCTB W Ha OCHOBE
OTBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NYECKOE SIBJICHUE;

Opacro3HaBaTh MPOSIBICHUE W3YUYEHHBIX (PU3MUECKUX SIBJICHUU B OKPYXKAIOIIEM MHUPE, B TOM uuclie (HU3UYECKUE
SABJICHUSI B MPUPOJE: MOBEPXHOCTHOE HATSHKEHHWE W KalWLUISIPHBIE SIBIICHUS B MPUPOJE, KPUCTAILIBI B MPUPOJE,
m3nyyenue CounHIa, 3aMep3aHre BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHME pOCHI, TymaHa, HHEs, CHeEra,
ANIEKTPUYECKHUE SIBIICHUS B aTMoc(epe, SIEKTPUUECTBO KMBBIX OPraHU3MOB, MarHUTHOE MoJjie 3eMiu, Apeiid
MOJIFOCOB, POJIb MAarHUTHOTO MOJIS JJIS )KU3HU HA 3eMJIE, MOJIIPHOE CUSIHUE, TTPU 3TOM NEPEBOIUTH MPAKTHYECKYIO
3aja4y B y4eOHYI0, BBIICIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (DU3HUUECKHUX SBICHHH;

DOMKMCHIBATh M3yYCHHBIC CBOWCTBA TNl M (DU3WYECKHE SBICHHS, UCHOIB3Ys (U3NYCCKUE BEIMYMHBI (TEMIIepaTypa,
BHYTPEHHSSI SHEPTHUsl, KOJIMYECTBO TEIUIOTHI, YAEIbHAS TEINIOEMKOCTh BELIECTBA, YJEJIbHAsA TEIUIOTA IUIABJICHMUS,
yJelibHasl TeIJIoTa MapooOpa3oBaHusl, yAeibHas TEIJIOTa CTOPAHUS TOTUIMBA, KOA(DPUIMEHT MOJIE3HOr0 EeUCTBUS
TEIUIOBOM MAaIIWHBI, OTHOCUTEIbHAS BIAXHOCTh BO3/lyXa, JJICKTPUYECKUN 3apsl, CUia TOKa, JJIEKTPUYECKOE
HalpsDKEHWE, COMPOTUBIICEHHE TMPOBOJIHUKA, VYACJIbHOE COMPOTUBICHHE BEHIECTBA, pabOTa U MOIIHOCTH
AJIEKTPUYECKOT0 TOKa), NMPH ONMHMCAHWW TPABWILHO TPAKTOBATh (DU3MUECKHA CMBIC] HCIOJIb3yEMbBIX BEIUYHH,
0o003HaueHUs] U €AUHUIBI (PU3NUYECKUX BEJIUYMH, HAXOAUTh (POPMYJIbI, CBS3BIBAIOIIME JAHHYIO (DU3NYECKYIO
BEJIMYMHY C JPYTUMHU BEJIMUMHAMU, CTPOUTH IPaPUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH,

OxapakTepu30BaTh CBOMCTBA Tell, PU3NUECKHE SIBICHUS U MPOLECCHI, UCTI0JIb3YSl OCHOBHBIE MOJ0XKEHUSI MOJIEKYIISIPHO-
-KHHETUYCCKOW TEOPHH CTPOCHUS BEIICCTBA, MPUHITUI CYNEPIIO3UINU Tojiel (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH
COXpaHEeHUs 3apsaa, 3akoH Oma Juis yyacTka 1uen, 3akoH Jkoyns—JIeHna, 3aKk0H COXpaHEeHUsl SHEPTUH, IPU 3TOM
JIaBaTh CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aMHUCHIBATh €r0 MAaTEMATUUYECKOE BhIPAXKEHUE;



DOOBSICHATh (PU3MUECKHME TMPOILIECChl W CBOMCTBA TeN, B TOM YHCJI€ M B KOHTEKCTE CHUTYyallMil MpPaKTHUKO-
OPUEHTUPOBAHHOTO XapaKTepa: BBISIBISATH MPUYMHHO-CIIEICTBEHHbBIE CBSI3H, CTPOUTh 00BsICHEHHE U3 1—

2 JIOTHYECKHUX IIIaroB ¢ OMOpoi Ha 1-2 M3y4eHHBIX CBOMCTBA (PU3WUYECKHUX SIBICHHUH, (PU3NUECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEM;

Operath pacyETHBIC 3a/1a4u B 2—3 JACHCTBUS, UCIIOIB3Ys 3aKOHBI M ()OPMYJTBI, CBSI3bIBAIOIINE (PU3NICCKNE BETUIUHBI:
Ha OCHOBE aHajn3a yCJIOBUA 3aJa4 3allMChIBATh KPATKOE YCIIOBUE, BBISBIATH HEAOCTATOK JTAHHBIX NI PEIICHUS
3a/1aud, BBIOMpATh 3aKOHBI U (HOPMYIBI, HEOOXOIUMBIEC ISl €€ pelleHUs, MPOBOJUTh PAcu€Thl U CPaBHUBATH
MOJIy4YE€HHOE 3HaUeHUE (PU3NUECKON BETMYUHBI C U3BECTHBIMU JaHHBIMU,;

Opacro3HaBaTh MPOOJIEMbI, KOTOPhIE MOHO PEHIUTh MPU MOMOIIU (PU3MUECKUX METOJOB, HCIOJIb3Yysl OMHCAHUE
WCCIIEIOBAHUSI, BBIACIATH IPOBEPAEMOE IMPEIAINOI0KEHNE, OLECHUBATH MNPABWIBHOCTh MOPSAKA MPOBEACHHS
WCCIIEIOBAHUS, AETATh BBIBOJIBI;

ONPOBOAMTE OMBITHI TIO HAOJIOICHUIO (DU3HUSCKUX SIBJICHUN WM (U3HYECKUX CBOMCTB Tell (KaWLISIPHBIC SBICHHUS,
3aBUCHUMOCTD JIaBJICHUS BO3/yXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH Ipoliecca OCThIBAaHUS U HArPEBaHUS MPHU
U3JTy4EHUH OT I[BEeTa W3Jydaromiei (IMoroimaromnieii) moBepXHOCTH, CKOPOCTh UCIAPEHUS BOJBI OT TEMIICPATYPHI
KUJKOCTA W IUIOIIAAH €€ IIOBEPXHOCTH, OJJEKTPHU3alMs TEJI W B3aUMOJECUCTBHUE JIEKTPUUYECKUX 3apANIOB,
B3aMMOJICICTBUE TMOCTOSIHHBIX MAarHUTOB, BHU3yalu3allds MAarHUTHBIX MOJIEM MOCTOSIHHBIX MAarHUTOB, JECWCTBHS
MAarHUTHOTO TOJISl HA TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA, CBOMCTBA JIEKTPOJABUTATENS TOCTOSHHOTO
TOKa): (hOPMYJIHPOBATH MPOBEPSEMBIC TTPEIITOJIOKEHUS, COOMPATh YCTAHOBKY U3 MPEIOKESHHOTO 000pYI0BaHUS,
OMUCHIBAThH XOJ1 OMbITa U (POPMYIHPOBATH BHIBOIBI;

OBBINOJIHATE NPSIMBIE U3MEPEHUSI TEMIEPATYPhbl, OTHOCUTEIBHON BIIAXKHOCTH BO3/yXa, CHIIBI TOKA, HANPSAKEHHS C
MCIIOJIb30BaHUEM aHAJIOTOBBIX TPUOOPOB U JATYMKOB (PU3UUECKUX BEIUUYNH, CPABHUBATH PE3YyJIbTAThl U3MEPEHUN C
y4€TOM 3aJJaHHOU a0COTIOTHON MOTPEIIHOCTH;

ONpoOBOJUTH UCCIEAOBAaHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIUYMHBI OT JIPYTOM C HUCIHOJIB30BAHUEM MPSIMBIX
U3MEpeHHU (3aBHCHMOCTH CONPOTHUBJICHHSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIMIAJU TIONEPEYHOTO0 CCUYCHHS |
YAEIBHOTO COMPOTHUBJIEHUS BEIIECTBA MPOBOJHUKA, CUJIbI TOKA, UAYIIETO 4Yepe3 MPOBOJHUK, OT HANPSIKEHUS Ha
MPOBOJIHUKE, HCCIICIOBAHKUE ITOCIICOBATEILHOIO U IMAPAJLICIIBHOTO COCAMHEHUN MPOBOJIHHMKOB): TUIAHHPOBATH



uccleIoBaHue, coOUpaTh YCTAHOBKY M BBIMIONHATh MU3MEPEHUS, CIEays MPEII0KEHHOMY IUlaHy, (UKCHPOBATH
pe3yabTaThl TOJYYEHHOM 3aBUCMMOCTA B BHjE TaOmull U TpauKOB, JejaTh BBIBOALI IO pe3yibTaTaM
UCCIIEIOBAHMS,

ONpOBOAMTE KOCBEHHBIC HW3MEPCHHUs (PH3UYECKMX BeaUYMH (yICNIbHAs TEIIOEMKOCTh BEIISCTBA, COMPOTHBIICHHE
NPOBOJIHMKA, paboTa W  MOIMHOCTh  3JICKTPHYECKOTO TOKAa). IUIAHUPOBAaTh HW3MEpPEHHs, COOUpAThH
AKCHEPUMEHTAIBHYIO YCTAHOBKY, CIEAYSI MPEAI0KEHHON NHCTPYKIIUH, ¥ BEIYUCIISTH 3HAYCHUE BETUYUHBI;

Oco0t01aTh MpaBUiia TEXHUKU O€30MaCHOCTH IpH padoTe ¢ 1a00paTOPHBIM 000PYI0BAHUEM;

OxapakTepu30BaTh MPUHIUIBI AEHCTBUS NU3yUYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOUCTB C OMOPOM HA UX OMHCAHUS
(B ToM yuclle: cUCTeMa OTOIUICHUS JOMOB, THIPOMETp, NapoBas TypOWHA, aMIEPMETP, BOJBTMETP, CUETUHK
DJIEKTPUYECKON JHEPIHH, 3JICKTPOOCBETHTEIbHBIC MPUOOPHI, HAarpeBaTENbHBIC AJICKTPONPUOOPHI (TIPUMEPHI),
DIIEKTPUYECKHUE TPEIOXPAHUTEIH, DJIEKTPOMATHUT, 3JIEKTPOJBUTATEb TOCTOSHHOTO TOKA), MCIOIb3Ysl 3HAHUS O
CBOMCTBaX (PU3MUECKUX SIBICHUI U HE0OX0JUMbIE (PU3NUECKUE 3aKOHOMEPHOCTH,

Opacrno3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONCTBA M U3MEPUTENbHBIE TPUOOPHI 10 CXEMaM U CXEMAaTUYHBIM PUCYHKaM
(KMJIKOCTHBIA TEPMOMETp, TEPMOC, ICUXPOMETP, TUTPOMETp, JBHTaTe]Ib BHYTPEHHETO CTOPaHHUs, DJICKTPOCKOII,
peocTaT), COCTaBIATh CXEMbI JJICKTPHUCCKHX IIETNed ¢ MOCIe0BAaTeIbHBIM W TapauIeIbHBIM COCIUHECHUEM
AJIEMEHTOB, pa3iinyas YCIOBHbIE 0003HAYEHUS PJIEMEHTOB JIEKTPUUECKUX IETIeH;

ONPUBOIUTH TPUMEPHI (HaXOAUTh HH(DOPMAIIMIO O MPUMEPax) MPAKTHISCKOTO UCIIOIb30BaHUSI (U3HUYSCKUX 3HAHUH B
MOBCEIHEBHON >KU3HM I oOecnedeHuss O€30MacHOCTHM Mpu oOpalieHuu ¢ NpudbopaMud U TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHUS 370POBbs U COOJIIOICHUSI HOPM HKOJIOTUUYECKOTO OBE/ICHUS B OKpY Kalollen cpese;

0oCyIIeCTBIATh MOUCK HH(popMaluu pu3ndeckoro cogep:kanus B UHTepHeTe, Ha OCHOBE UMEIOIIUXCS 3HAHUU U TyTEM
CpaBHEHUS JOMOTHUTEIBHBIX HUCTOYHUKOB BBIIETATH WH(MOPMAIUIO, KOTOpAasl SBISETCS MPOTHBOPESUUBON WIIH
MOYKET OBITh HEJJOCTOBEPHOM,

OUCTONB30BaTh MPHU BBINMOJIHEHUN YUEOHBIX 3aJJaHUN HAYyYHO--TIOMYJSIPHYIO JIUTEPATYPY (PUBHUECKOTO COAEp KaHUs,
CIpaBOYHBIE MaTepuaibl, pecypcbl cetu HHTepHeT, BiageTh NpUEMaMH KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBanus HHGOPMAIIMK U3 OJHOM 3HAKOBOW CUCTEMBI B JIPYTYIO;



Oco3/1aBaTh COOCTBEHHbIE MHCHMEHHBIE U KPAaTKUE YCTHBIE cOOOIeHUs, 00001mas uHOpMaALUI0 U3 HECKOIbKHUX
HMCTOYHUKOB (DU3UYECKOTO COAEpPKaHMS, B TOM 4YHCJIE€ MyOJWYHO MPEACTABIATh PE3yJbTaThl MPOECKTHOW WIU
HCCIIEIOBATENbCKOM IESITEIbHOCTH, NP 3TOM I'PAMOTHO KCHOJIb30BaTh MU3YYEHHBI MOHATHUIHBIN anmapaTr Kypca
(U3UKH, COMPOBOKIATH BHICTYIICHUE MPE3EHTALIUEH;

OMpy BBIOJHEHUH YYEOHBIX MPOEKTOB U UCCIEOBAHUM (DU3NUECKUX ITPOLIECCOB PACIPEIENsATh 00SI3aHHOCTU B TPyIIE
B COOTBETCTBUHU C MOCTABJICHHBIMU 3aJja4aMHU, CJIC/IUTh 32 BHIMIOJIHEHUEM TUIaHa JEUCTBUI U KOPPEKTUPOBATH €rO,
aJIcKBaTHO OIICHUBATh COOCTBEHHBIM BKJIAJ B JIEATEIBHOCTh TPYIIIbI, BBICTpAaWBaTh KOMMYHUKATHUBHOE
B3aMMOJICHCTBUE, TPOSIBIISIE TOTOBHOCTH pa3peniatb KOHPIUKTHI.

K xonimy o0y4ueHus B 9 kjacce mpeIMeTHBIC PE3YIbTAThHl HA 0a30BOM YPOBHE JOIKHBI OTPaKaTh CHOPMUPOBAHHOCTH

y 00y4aromuxcst yMeHHH:

OUCTONB30BaTh MOHSATHS: CUCTEMa OTCU€Ta, MaTepualbHas TOYKA, TPACKTOPHS, OTHOCUTEIHLHOCTh MEXAHHUYECKOIO
IBWOKCHHUS, Aedopmarus (yrnpyras, IUlacTU4eckas), TpeHHe, [IeHTPOCTPEMHUTEIbHOE YCKOPCHHE, HEBECOMOCTh W
MePErpy3Ku, IEHTP TAKECTH, aDCOTOTHO TBEPAOE TEJO, IIEHTP TAKECTU TBEPAOTrO TEIa, PABHOBECUE, MEXaHUUECKHUE
KOoJieOaHUs U BOJIHBI, 3BYK, UHPPA3BYK U yJIbTPA3BYK, AJIEKTPOMArHUTHBIE BOJIHBI, IIIKaJa 3JIEKTPOMATHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JIaJTbHO30PKOCTh, CIEKTPHI UCITYCKaHUS U MOTJIONIEHUs, anbda-, 0eTa- U raMma-u3nydeHus,
M30TOIIbI, SI/IEpHAsi SHEPreTHKA;

Opa3nuyaTh sBJICHUSA (paBHOMEpPHOE W  HEPAaBHOMEPHOE MNPSAMOJIMHEHHOE JBW)KCHHE, PaBHOYCKOPCHHOE
MpSIMOJIMHEWHOE IBUKEHUE, CBOOOIHOE MajIeHUE TeJl, pABHOMEPHOE JBUKEHHE M0 OKPYKHOCTH, B3aUMOJICUCTBUE
TEJ, PeaKTHBHOE JBIDKEHUE, KojeOaTebHOe JBIKEHUE (3aTyXarollue M BBIHYKICHHBIC KOJICOaHMs), pEe30HAHC,
BOJIHOBOE JIBIJKEHHE, OTpaKE€HUE 3BYKa, MPSMOJIMHEWHOE paclpOCTPaHEHHUE, OTPAKEHHE U MPEIOMIIEHUE CBETa,
MOJTHOE€ BHYTPEHHEE OTPAXKEHHUE CBETA, PA3JIOKEHHUE OEJIOTO CBETa B CHEKTP U CIIOXKEHHUE CHEKTPAIbHBIX I[BETOB,
JMCIIEPCUST CBETa, €CTECTBEHHAs PaJMOaKTUBHOCTh, BO3HUKHOBCHHE JIMHEHYATOrO0 CIEKTpa H3JIY4YCHHsS) IIO0
OMHUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOIMIHNX JAaHHOE (PU3NUECKOE SIBIICHUE;

Opacro3HaBaTh MPOSBIICHUE W3YYCHHBIX (PU3NYCCKUX SIBICHHU B OKpyKamomeM Mupe (B TOM uucie (U3HYSCKUE
SBJICHUSI B IPUPO/IE: MPUIUBBI U OTIIUBHI, IBUKEHUE II1aHeT COTHEYHON CUCTEMbI, pEaKTUBHOE JIBHXKEHUE JKUBBIX
OpPraHU3MOB, BOCTIPUSITHE 3BYKOB JKMBOTHBIMH, 3€MJIETPSICEHUE, CEICMUYECKUE BOJIHBI, I[yHAMH, 7XO0, IIBETa Tel,



ONTUYECKUE SBJICHUS B MPUPOJIE, OMOJIIOrMYecKOe ACHCTBUE BUIAUMOTO, YIbTPa(HOIETOBOTO M PEHTIEHOBCKOTO
U3JIyYEHUN, €CTECTBEHHBIM PAJMOAKTUBHBIN (DOH, KOCMUYECKHUE Jy4d, PAJUOAKTUBHOE H3IyYEHUE MPUPOIHBIX
MUHEPAJIOB, JICHCTBUE PATUOAKTHBHBIX H3JIyUCHUN HA OPTaHU3M YeJIOBEKa), IPH 3TOM IEPEBOIUTH MPAKTUICCKYIO
3aja4y B y4eOHYI0, BBIICIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (DU3HUUECKHUX SBICHHH;

DOMKMCHIBAThL M3YyUCHHBIC CBOMCTBA Tel M (U3WYCCKUE SIBJICHHS, WCIOJB3Ys (U3HUCCKHE BEIUYMHBI (CpemHss U
MTHOBEHHASI CKOPOCTh Te€Jla PU HEPABHOMEPHOM JABHKEHUH, YCKOPEHUE, IEPEMEILICHUE, TYTh, YTIIOBAsI CKOPOCTH,
cujia TPEeHHUs], CHIa YIIPYTOCTH, CUJIa TSKECTH, YCKOPEHUE CBOOOHOTO NaJieHus, BEC Tella, UMIYJIbC TeJa, UMITYJIbC
CHUJIbI, MEXaHU4YeCKasi paboTa M MOIIHOCTh, TOTEHIIMATbHAS SHEPTHS Teja, MOAHATOr0 HaJ MOBEPXHOCTHIO 3€MIIH,
MOTEHIMAJIbHAS HEPTUS CHKATOW NMPY>KUHBI, KHHETUYECKAsl SHEPrus, MOJHAsI MEXAHWYECKas SHEPrus, Mepuoa u
4acToTa KoJieOaHHi, ITMHA BOJHBI, TPOMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKAa3aTeNb MPEIOMICHUS
Cpelbl), IPH OMHUCAHWH TPABUILHO TPAKTOBATh (DPM3MUYECKHUUA CMBICI HCIIOJIb3YeMbIX BEIWYHMH, 00O3HAUCHUS U
€IUHUIBI (PU3NUECKUX BEJIMUMH, HAXOAUTHh (POPMYJIbI, CBA3BIBAIOIINE JJAHHYIO (DU3UUECKYIO BEIUUUHY C IPYTUMU
BEJIMYMHAMH, CTPOUTH rpaUKN N3yUYEHHBIX 3aBUCUMOCTEHN (PU3UUECKUX BEJIMUUH,;

OxapakTepu30BaTh CBOMCTBA TeJ, (U3UUECKUE SIBJICHUS U MPOIECCHI, UCMOJIB3YS 3aKOH COXPAHEHUsS YHEPTUHU, 3aKOH
BCEMUPHOIO TATOTEHUS, NTPUHLMI CYNEPHO3UIMN CUJ, IPUHIUII OTHOCUTENIbHOCTU ['anuies, 3akoHbl HbproTOHA,
3aKOH COXPAaHEHHs] MMITYJbCA, 3aKOHBI OTPAXEHHS W IPEIIOMIICHUS CBETA, 3aKOHBI COXPAHECHUS 3aps0BOTO U
MacCOBOTO YHCEJ MPHU SACPHBIX PEAKIUSX, IPU ATOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U 3aMKUCHIBATh €r0
MaTEeMaTHUYE€CKOE BBIPAKEHHUE;

DOOBSICHATh (PU3MUECKHME TPOILIECChl W CBOMCTBA Tel, B TOM YHCIE€ U B KOHTEKCTE CHUTyallMil MpPaKTUKO-
OPHECHTHPOBAHHOTO XapaKTepa. BBISABIATH NPUUMHHO--CICICTBEHHBIC CBS3H, CTPOUTh OOBSCHEHHE H3 2— 3
JIOTUYECKUX IIaroB C OMOpPOd Ha 2—3 M3YYEHHBIX CBOWCTBA (DM3MYECKUX SIBIICHWUU, (PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEM;

Opemath pacyéTHhle 3a7aud (ONMUpPAMOIIMECS HAa CHUCTeMy W3 2—3 ypaBHEHHUM), WCIONB3YysS 3aKOHBI U (OPMYJIBI,
CBSI3bIBAIONINE (PU3MUECKHE BEIWYMHBI. HAa OCHOBE aHaJIW3a YCIOBHS 3aJauydl 3alUChIBaTh KPAaTKOE YCJIOBHE,
BBISIBJISITH HEJIOCTAIONINE UM U30BITOUHBIC TaHHBIC, BEIOUPATh 3aKOHBI U (HOPMYIIbI, HEOOXOAUMBIE JJISI PEIICHUS,
MPOBOJIUTH PACUETHI U OLIEHUBATH PEATUCTUYHOCTH MOJYYEHHOTO 3HAUEHUsI (PU3NUECKON BETUYUHBI,



Opacmo3HaBaTh MPOOJIEMBI, KOTOPhIE MOXKHO PEIIUTh TPH MOMOIMHN (HU3UIECKUX METOJOB, HCTOIB3YS OMHMCAHUE
WCCJICIOBAHUS, BBIICIATH TMPOBEPSIEMOE TMPEANOIOKECHUE, OICHUBATh MPABUIBLHOCTh TOPSAIKA MPOBEICHHUS
WCCJICIOBAHMUS, JISJIaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YIbTAThI HAOIIOACHUH U OIBITOB;

OIPOBOAMTD OIBITHI IO HAOJIOICHU IO (PU3HUSCKUX SIBJICHUH W (PU3HYECKUX CBOMCTB Tell (M3y4eHHe BTOPOTO 3aKOHA
HrroTOHA, 3aK0OHA COXPAHEHHSI SHEPTHH, 3aBUCUMOCTh TIEpHO/ia KoJIeOaHUH MPYKHHHOTO MassTHAKA OT MacChl rpy3a
1 J)KECTKOCTH TIPY>KUHBI M HE3aBUCUMOCTh OT aMILIUTY Bl MAJIbIX KOJIeOaHUH, MPSIMOTUHEHHOE pacpOCTpaHEHUE
CBETa, pa3jio’KeHHe OeJoro CBeTa B CIIEKTpP, M3yUYEHHE CBOWCTB M300PaKCHHsI B TUIOCKOM 3€pKaje M CBOWCTB
U300paKCHHS TIpeMeTa B COOMpAIONIeH JMH3e, HAOMIOICHUE CIUIONIHBIX M JIMHCWYAThIX CICKTPOB H3ITYUYCHHS):
CaMOCTOSITEJIbHO COOMpaTh YCTAHOBKY M3 M30BITOYHOrO Habopa 00OpyAOBaHUS, OMHCHIBATH XOJ OIbITA U €ro
pe3ynbTaThl, HOPMYITUPOBATH BHIBOIHI;

OMpOBOIUTE MPU HEOOXOAUMOCTH CEPHUIO MPSMBIX H3MEPEHUH, OTpeeisis CpeaHee 3HAUCHUE N3MEPSIEMON BETHINHBI
(dbokycHOE paccTossHME COOHMparoIed JUH3bI), 00OCHOBBIBATH BHIOOP CIOoco0a W3MepeHUs: (M3MEpPHUTEIBHOTO
npuodopa);

OMpOBOUTE HWCCJICAOBAHUE 3aBUCHUMOCTEH (M3MYECKUX BEIIMYWH C MCIOJB30BAaHUEM TIPSIMBIX HW3MEpPEHUU
(3aBHCHMOCTb ITyTH OT BPEMEHH MTPH PaBHOYCKOPESHHOM JIBIDKEHUH 0€3 HadaIbHON CKOPOCTH, TIepro/ia KoieOaHui
MaTEMaTUYECKOTO MasTHUKA OT JJIMHBI HUTH, 3aBUCHMOCTH yTJla OTPaKCHHS CBETa OT yIjia MaJeHUs W yria
NPEeJIOMJICHUST OT yIVIa TaJCHMs). IUIAaHUPOBATh WCCICAOBAaHUE, CaMOCTOSTEIBLHO COOHMpaTh YCTaHOBKY,
(bUKCUPOBATH PE3YIBTATHI MOTYYSHHOW 3aBUCUMOCTH (PU3WYECKUX BEIUYHMH B BUJE TAOIUIl U TpaduKOB, JEIaTh
BBIBOJIBI TIO pE3yIbTaTaM UCCIICIOBAHNUS;

ONpOBOAWTE KOCBEHHBIC M3MEPeHHS (U3MYSCKUX BeNMYUH (CpelHssl CKOPOCTh M YCKOpPEHHE Teja NpH
PaBHOYCKOPEHHOM JIBIJKCHHH, YCKOPEHHE CBOOOTHOTO TMAaJeHUs, KECTKOCTh MPYXHUHBI, KOXDPUIMEHT TpeHUs
CKOJIBKCHHUS, MeXaHW4YecKkast paboTa U MOIITHOCTh, YACTOTA U MEPUO]T KOIeOAHWIT MAaTeMaTHIECKOTO U MPYKUHHOTO
MasITHUKOB, ONTHYECKAs CHJIa COOMpPAIOIICH JIMH3BI, PaJMOAKTUBHBIN (DOH): IUIAHUPOBATH M3MEPEHUs, COOUPATh
AKCIIEPUMEHTAIPHYI0 YCTAHOBKY W BBITIOJNHSATH HM3MEPEHUS, CIACAYsS NPEII0KEHHONW HWHCTPYKIIUH, BBIYUCIISITH
3HAYEHWE BETMYMHBI U aHAJTU3UPOBATh MOJYYCHHBIE PE3YNIBTATHI C YUETOM 3aJaHHON MOTPEITHOCTH H3MEPECHUH,

O0co0101aTh MpaBUIa TEXHUKU O€30MMaCHOCTH MpH padoTe ¢ 1a00paTOPHBIM 000PYI0BAHUEM;



Opa3nu4aTh OCHOBHBIC TIPU3HAKHA U3YUEHHBIX (PH3UYECKUX MOJIETICH: MaTepralbHAs TOYKa, aOCOIFOTHO TBEPIOE TEIO,
TOYCUYHBI HCTOYHUK CBETA, Ty4, TOHKAs JIMH3a, TUTAHETapHAs MOJIENTh aTOMa, HYKJIOHHAs MOJIEJIh aTOMHOTO SI7Ipa;
OxXapaKTepU30BaTh MPUHIIAIIBI JEHCTBUS U3yUYEHHBIX TPUOOPOB M TEXHUUECKUX YCTPOUCTB C OTMIOPOM HA UX
orucanus (B TOM YHCIIC: CIIUOMETP, TaTYUKH TTOJIOXKCHHSI, PACCTOSHUSA U YCKOPSHHS, paKeTa, 3X0JI0T, OYKH,
MIEPUCKOII, (pOoTOANIMapaT, ONTHICCKHE CBETOBOJIBI, CIIEKTPOCKOII, JO3UMETp, Kamepa BHiibcoHa), HCITONTB3Y I
3HAHMSI O CBOMCTBAX (PM3MYECKUX SBJICHUA W HEOOXOAMMBIC (PH3NIECKHE 3aKOHOMEPHOCTH,

OWCIIONB30BATh CXEMBI I CXEMATUYHBIC PUCYHKH M3YYEHHBIX TEXHHUUECKHX YCTPOUCTB, H3MEPHUTEIBHBIX MTPUOOPOB H
TEXHOJIOTUYECKHUX TPOIIECCOB MPHU PEIICHUH YIeOHO--TIPAaKTUIECKUX 3a7a4, ONTHIECKUE CXEMBI IS TTIOCTPOCHUS
M300paKEHUH B TIJIOCKOM 3€pKajie U COOMpArOIEH JTMH3E,

ONPUBOIUTH TPUMEPHI (HaXOAUTh HH(DOPMAIIMIO O MPUMEPax) MPAKTHISCKOTO UCIIOIb30BaHUS (U3HYCCKUX 3HAHUH B
MOBCEIHEBHON >KM3HM [JIs oOecredeHuss O€30MacHOCTHM Mpu oOpalieHuu ¢ npudbopaMud U TEXHUYECKUMU
YCTPONCTBAMH, COXPAHEHUS 3I0POBBS U COOJIOICHUST HOPM SKOJIOTHYECKOTO MTOBEJICHUS B OKPYKAIOIICH Cpeie;

OOCYImIECTBIATh TOWCK WHpopManuu (Qu3ndeckoro conuepkanus B HHTepHeTe, camocTosTenbHO (GopMyTupys
MTOVICKOBBIM 3allpoc, HAXOAWTHh IYTH ONPENEJICHUS TOCTOBEPHOCTH TIOMYy4YEeHHON WH(OpMAlMu Ha OCHOBE
UMEIOIINXCS 3HAHUHA U TOTIOJTHUTETHHBIX UCTOYHUKOB;

OWCIIONB30BATh TIPY BBHIMOJHEHUN yUE€OHBIX 33aJIaHUN HAYIHO--TIOMYJSIPHYIO JIATEPATypy (U3HUECKOTO COJEPIKaHMUS,
CIIpaBOYHBIE MaTepuajbl, pecypchl ceTu WHTepHET, BiIaneTh NpUéMaMu KOHCIIEKTUPOBAHHS TEKCTa,
npeoOpaszoBanus HHGOPMAIIMK U3 OJHOU 3HAKOBOW CUCTEMBI B JIPYTYIO;

Oco3maBaTh COOCTBEHHBIC MUCHhbMEHHBIC W YCTHBIE COOOIEHUS Ha OCHOBE MH(GOPMAINHU U3 HECKOIHKUX MCTOYHUKOB
(U3UYECKOTO COACp)KaHUs, MyOJUYHO TPEJACTABIATh Pe3yJbTaThl TMPOSKTHONW WM HCCIEA0BATEIbCKOM
JESTEIHHOCTH, TIPA TOM IPAMOTHO MCTIOJIb30BaTh N3YUYCHHBIN OHITUIHBINA allapaT U3y4aeMoro pasena Gu3nKu
U COTPOBOXK/IATh BBHICTYIUICHHE MPE3CHTAINEH ¢ YIETOM OCOOCHHOCTEH ayIUTOPHH CBEPCTHUKOB.

TEMATHUYECKOE INJIAHUPOBAHHUE
7 KJIACC

Ne KoanuecTBO 4acoB




n/n HanmeHoBaHMe pa3jeioB U TeM Bcero Kontpoubnsbie | IlpakTnueckne | JJIeKTPOHHBIE
NPOrpaMMblI padoThI padoThI (un¢poBbie)
o0pa3oBaTe/bHbIE
pecypcsl
Pasnes 1. @us3uka u e€ posib B NIO3HAHMHU OKPY/KAIOLEro MHUpa
Bubnuoreka [IOK
11 Duska - Hayka o IIpUpOse 2 https://m.edso0.ru/7f416194
Bubnuoreka [IOK
12 Du3MIECKUE BETHTHHEL 2 1 https://m.edso0.ru/7f416194
5 Bubnuoreka [IOK
1.3 EcTecTBeHHOHay4HbIN METOJ MO3HAHUS 2 1 hitps://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nen 2. IlepBoHayajibHbIe CBeIEHHS 0 CTPOEHHHU BellleCTBA
Bubnuoreka [IOK
2.1 Crpoenne seecTsa 1 https://m.edso0.ru/7f416194
JIBU>KEeHUE U B3aUMOJICHCTBHE YaCTHUI] bubmuoreka [JOK
2.2 BEIIECTBA 2 1 https://m.edso00.ru/7f416194
Bubnuoreka [IOK
2.3 ArperatHble COCTOSIHUS BEIIECTBA 2 https://m.eds00.ru/7f416194
Hroro no pazneny 5

Paznen 3. /IBu:keHne U B3auMoO/IeiicTBHE TeJl



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

Bubnuoreka [IOK

3.1 Mexanudeckoe nBHKeHUE 3 https://m.edso00.ru/7f416194
Bubnuoreka [IOK
3.2 Wnepuus, macca, MI0THOCTD 4 https://m.edsoo.ru/7f416194
Bubnuoreka [IOK
3.3 Cuma. Buer e 14 https://m.edso00.ru/7f416194
Hroro no pazneny 21
Pa3pnen 4. /laBjieHue TBEPABIX TeJl, sKHAKOCTEH U ra3oB
HNasnenue. Ilepenada naBiieHHs TBEPABIMU bubmmoreka [JOK
4.1 TEJIaMHM, )KUJKOCTSIMHA U ra3aMu 3 https://m.edsoo.ru/7f416194
Bubnuoreka [IOK
4.2 HlapieHue KuaKOCTH > https://m.edso00.ru/7f416194
Bubnuoreka [IOK
4.3 AtMOcepHoe aBieHne 6 https://m.eds00.ru/7f416194
JlelicTBuE )KUAKOCTU U ra3a Ha MOTPYKEHHOE bubnmoreka [[OK
4.4 B HHUX T€JIO 7 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnes 5. PaGoTa u MomHOCTB. JHeprus
Bubnmuoreka [IOK
5.1 PabGorta u MOIIHOCTh 3

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



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

Bubnuoreka [IOK
5.2 IIpocTbie MEXaHU3MbL 5 1 https://m.edso0.ru/7f416194
Bubnuoreka [IOK
53 Mexannueckas sHeprus 4 1 1 https://m.eds00.ru/7f416194
Hroro no pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 12
8 KUIIACC
Ne HanmeHoBaHMe pa3jeioB U TeM KonnuyectBo yacos DJIEKTPOHHbBIE
n/m NPOrpaMMblI (un¢poBbie)
Bcero Konrtpoabnbie | IlpakTnyeckue | oGpa3oBaTeibHbIE
padoThI padoThI pecypchl
Pasnes 1. TenuioBble siB1eHUA
Bubnuoreka [IOK
11 CrpoeHue u cBOMCTBA BellecTBa 7 https://m.edsoo.ru/7f4181ce
Bubnuoreka [IOK
12 Ternuiosbie npoueccs 21 1 5 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28

Pazgen 2. DiekTpuyeckne U MArHUTHBIE SIBJICHUA



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

DnexTpuueckue 3apsabl. 3apsKEHHBIE Tella U

Bubnuoreka [IOK

2.1 HUX B3aUMOJeiicTBHE 7 1 https://m.edsoo.ru/7f4181ce
Bubnuoreka [IOK
2.2 IToCTOSIHHBIN 2IEKTPUUYECKUI TOK 20 1 7 https://m.edsoo.ru/7f4181ce
Bbubnuoreka [IOK
2.3 MarHuTHbIe SBICHU 6 1 15 https://m.edsoo.ru/7f4181ce
Bubnuoreka [IOK
2.4 ONEKTPOMATHUTHAS MHYKLIHs 4 https://m.edsoo.ru/7f4181ce
Uroro mo pazueny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 3 14.5
9 KJIACC
Nen/n | HammeHoBaHWe pa3/iesioB H TEM KonnuyectBo yacos DJIEeKTPOHHbBIE
NPOrpaMMblI (un¢poBbie)
Bcero Konrpoabnbie | IlpakTnyeckue | oGpa3oBaTeibHbIE
padoThI padoThI pecypchl
Pasznen 1. Mexanuveckne siBJIeHUSA
11 MexaHnuecKOe JBMKEHUE U CIIOCOOKI €T0 10 1 Bubnuoreka [IOK

OIMKMCaHUusA

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



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f41a4a6

5 Bbubnuoreka [IOK
12 BsanmozeiicTsue Tei 20 https://m.edsoo.ru/7f41a4a6
Bubnuoreka [IOK
1.3 3aKOHBI COXpaHEHH 10 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pazaen 2. MexaHn4ecKHe KOJIEOAHUS M BOJIHbI
Bubnuoreka [IOK
2.1 Mexanneckne konebanus 7 https://m.edsoo.ru/7f41a4a6
Bbubnuoreka [IOK
2.2 Mexanutieckue BOMHBL 3BYK 8 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Pasznen 3. 3HeKTp0MaFHI/ITH06 I10J1€ M 3JIEKTPOMArHUTHBIC BOJIHBI

DNEeKTPOMarHuTHOE rnoJje u bubnmoreka [[OK
31 3JIEKTPOMArHUTHBIE BOIHBI 6 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pasnen 4. CBeroBble sIBJICHUS
4.1 3aKOHBI PaCIIPOCTPAaHEHMSI CBETA 6 bu6mmoreka [JOK

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



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

Bbubnuoreka [IOK

4.2 JIuH3BI ¥ on'THYEeCKHE TPHOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
Bbubnuoreka [IOK
4.3 Paznoxenue 6e0ro cBeTa B CIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pasnes 5. KBanTOBbIC sIBJICHUSI
Bubnuoreka [IOK
5.1 Hcnyckanue u morjioneHne CBeTa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
Bbubnuoreka [IOK
5.2 Crpoenue aTomroro s1pa 6 1 https://m.edsoo.ru/7f41a4a6
Bbubnuoreka [IOK
5.3 slnepHbie peaxiui ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3gen 6. IloBTOpHUTEILHO-00001A0IIUIT MOAYJIb
[ToBTOpEeHUe 1 0600IIEHNE COIEPKAHUS bubnmnoreka [[OK
6.1 Kypca ¢u3uku 3a 7-9 kiace 9 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27



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




IHOYPOYHOE IINTIAHUPOBAHUE

7 KIIACC
Ne Tema ypoka KoanuecTBo yacos Hara DJIeKTPOHHbIE
n/n u3y4yeHusi | nu(poBbie
Bceero Koutpoabubie | IlpakTuyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypcesl
®usnka — Hayka O IPUPOJE.
1 SIBnenus npupoabl 1
2 dusnyuecKkue SBICHUS 1
du3nyecKue BEIUUUHBI U UX
3 U3MepeHue 1
JlaGopatopnas padora "OnpenencHue
4 LIEHBI JIEIIEHNS U3MEPUTEIIBHOTO 1 1
npubopa”
Meroasl Hay4yHOro  ITO3HAHMS.
5 Omnucanue GpU3MYECKUX SBICHUI C 1 Bu6mmorexa IIOK
TOMOIIIBEO MO,IC/ICH https://m.edsoo.ru/ff09f72a
TouHOCTB u [IOIPEIIHOCTD
6 n3mepeHuil. GU3uka U TEXHUKA. 1 1
Crpoenue BemectBa. OMbITHI,
7 JOKa3bIBAIONINE JUCKPETHOE 1 bubnuorexa [OK
CTPOEHHUE BelEeCTBa https://m.edsoo.ru/ff09fe0a
Bbubnuoreka [IOK
8 JIBM>KeHHE YacTHUIl BEIeCTBa 1

https://m.edsoo.ru/ff0a013e



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

VYpok-uccnenoanuie «OnbIThI 11O

9 HAOIIOICHUIO TETNIOBOTO PACITUPEHUS
ra3oB»

10 ArperatHbie COCTOSIHUS BEIIECTBA
OCOoOEHHOCTH arperaTHbIX COCTOSTHUIN

1 BoJbl. O000IIIEHNE IO pa3aery Bu6miorexa [[OK
«ITepBoHaYaNIbHBIC CBE/ICHHS O https://m.edsoo.ru/ff0a0378
CTPOEHUHU BEIIECTBA»
MexaHn4ecKoe JBIKCHHE.

12 PaBHOMEPHOE U HEPABHOMEPHOE Bubnmorexa [IOK
JBIDKCHHUE https://m.edsoo.ru/ff0a05c6

Bbubnuoreka [IOK
13 Cropocts. Enumuipt cropocTn https://m.edsoo.ru/ff0a079¢
Bbubnuoreka [IOK

14 Pacyer yT 1 BpeMEHH ABHKEHUA https://m.edsoo.ru/ff0a0ae4
Nuepuusa. Macca — mepa bu6mmoreka [JOK

15 MHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
IInoTHOCTH BemiecTBa. Pacuet Macchl Bbubnuoreka [IOK

16 1 00beMa TeJla IO e€ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
JlaGopatopnas pabora «OnpezneneHue

17 IJIOTHOCTHU TBEPJIOTO TEJIa»

18 Pemenue 3aga4 mo reme "IImoTHOCTH Bbubnuoreka [IOK

BemecTna"

https://m.edsoo.ru/ff0al23c



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

Cuna Kak XapakTepUCTHKA

19 B3anMoieicTBuUs Ten. Cuna
ynpyroctu. 3akoH ['yka
JlaGopaTopnas pabota «M3ydyenue
3aBUCUMOCTHU pacTsKeHUs

20 (medopmanuu)  TPYKUHBI  OT
IIPUJIOKEHHOU CUTIBI»

21 SABnenue tarorenus. Cumia TsHKECTH
CBs3b MEXy CHIIOH TSDKECTH U

29 Maccoii Tera. Bec Tena. Peruenue Bubmmoteka LIOK
sanay 1o Teme "Crta TsokecTr” https://m.edsoo.ru/ff0al778
Cuna TsKecTu Ha Ipyrux IUIaHeTax. bu6mmoreka [JOK

23 Du3nYecKre XapaKTePUCTHKHU IIAHET https://m.edsoo.ru/ff0a1502

Bbubnuoreka [IOK
24 Msmeperne cuit. JltHaMOMeTp https://m.edsoo.ru/ff0al8cc
Bbubnuoreka [IOK

25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0a1778
CrnosxeHue ABYX CHJI, HAIPABIEHHBIX

26 1o OJTHOM TPSMONA. Bu6mmorexa IIOK
PaBHOJCHCTBYIOMAS CHIT https://m.edsoo.ru/ff0ala70
Pemenue 3a1ay o TEME

21 "PaBHOnelicTByIOIAs CUIT"

28 Cuna tpenuss u e€ Buubl. TpeHue B bubnmoreka [[OK

MIPUPOJE U TEXHUKE

https://m.edsoo.ru/ff0alb9c



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
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29

JlaGopaTopnas pabdorta «H3yueHue
3aBUCUMOCTH CHUJIBI TPEHHUS
CKOJIBKECHHUS OT CHJIBI JaBJICHUS U
XapakTepa CONpPUKACAIOIINXCS
IIOBEPXHOCTEN»

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0alcc8

30

Pemienne 3amau  Ha omnpenesieHUE
PaBHOJEUCTBYIOILEH CUJIIbI

31

Pemenue 3amau mo Temam. «Bec
tena», «['paduueckoe M300pakeHHe
cu», «Cunb», «PaBHOACHCTBYIOMIAS
CHII»

Bubnuoreka [IOK
https://m.edsoo.ru/ff0alde0

32

KonTtponpsHas paboTa no Temam:

«Mexannueckoe ABHKeHUE», «Macca,
IUIOTHOCTH», «Bec Tena»,
«['paduueckoe n300paxeHue CUI»,
«Cunsi»

33

Hasnenune. CriocoObl yMEHBIICHHUS WU
YBEJINYEHMSI 1aBJICHUS

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0a20a6

34

JlaBrieHue raza. 3aBUCUMOCTD
JIaBJIEHUS ra3a OT 00BEMa,
TEeMITePaTyphl

Bubnuoreka [IOK
https://m.edsoo.ru/ff0a2376

35

[Iepenaua naBneHuss TBEPABIMU
TeJIaMHU, )KUIKOCTSIMU U ra3aMu.
3akon Ilackans

Bubnuoreka [IOK
https://m.edsoo.ru/ff0a25b0



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0

JlaBiaeHue B )KUJKOCTH U rase,

bubmuoreka [JOK

36 BBI3BAaHHOE JEUCTBHUEM CHIIBI TSKECTHU https://m.edsoo.ru/ff0a2718
Pemenue 3agad o teme «JlaBlicHue B bubmuoreka [JOK
37 JKUIKOCTH U Tra3e. 3axoH Ilackaxa» https://m.edsoo.ru/ff0a2826
Bbubnuoreka [IOK
38 Coobarouyiecst cocyzpt https:/m.edso0.ru/ff0a2970
5 Bubnuoreka [IOK
39 I'napasmraecknit npece https://m.edsoo.ru/ff0a3136
MaHoMeTpBL. IlopuHeBo
40 JKUJKOCTHBIM HACOC
Atmocdepa 3emiid U TpUIUHBI e€ bubnmoreka [[OK
41 CYLIECTBOBaHUSA https://m.edsoo.ru/ff0a2b5a
Bec Bozmyxa. AtmMmocdepHoe bubnmoreka [[OK
42 TaBIIEHUE https://m.edsoo.ru/ff0a2b5a
N3mepenne atMocqepHOro TaBICHHUS. bubnmnoreka [[OK
43 OmnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTH aTMOC(EpHOTO
44 NABICHUS OT BBICOTHI HaJl ypOBHEM Bubnmorexa [IOK
Mopst https://m.edsoo.ru/ff0a2fc4
bapomerp-anepoun.  ArmocdepHoe bu6mmoreka [IOK
45 JaBJICHUE Ha Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenue 3agau o reme "
46

AtmocdepHoe naBieHue”



https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
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JleficTBHE XXKUJKOCTH U raza Ha

47 HOrPY’KEHHOE B HHUX TeJO. bubnuorexa [TOK
ApXHMeIoBa cHa https://m.edsoo.ru/ff0a3276
JlaGopaTopnas pabora «OnpezneneHue
BBITAIKMBAIOLLIEH CHIIBI, Bu6muoreka IIOK

48 JICHICTBYIOIICH Ha TEJIO, TIOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KUIKOCTH»

JlaGopaTopnas pabora 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca Bu6mmorexa [IOK

49 Tena B BOJE OT 00bEMa MOrPyKEHHOI https:/m.edsoo.ru/ff0a3514
B JKUJIKOCTh YaCcTH TEJIa»

Bbubnuoreka [IOK

50 IInasanue Ten https://m.edso0.ru/ff0a3a96
JlaGopaTopnas pabora
"KoHcTpynpoBanue apeoMeTrpa Uiu

o1 KOHCTPYHPOBaHUE JIOJKU U
omnpeJiereHue e€ rpy30noabEMHOCTH"

Pemenwue 3agau o Temam: «[lnaBanue

- cynoB. Bo3ayxoninaBanue», Bu6morexa [{OK
«/laBneHue TBEPABIX TEN, KUIAKOCTEN https://m.edsoo.ru/ff0a3654
Y Ta30B»

KonrtponpHast pabora mo Teme

53 «JlaBieHHne TBEPABIX TEN, KUIAKOCTEH

u ra3oB»



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654

Bbubnuoreka [IOK

54 Mexannieckas pabora https://m.edsoo.ru/ff0a3f82
Bbubnuoreka [IOK

55 MoutHocTs. EAuHNIIBI MOIITHOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccienopanue ''Pacyér

56 MOLIHOCTH, Pa3BUBAEMOM TIPU 1
noabEME Mo JiecTHULE"

IIpocTsie MEXaHU3MBI. Poruar.

57 PaBHOBeCHE cuit Ha peruare
Prraaru B TexHuKe, OBITY ¥ IPUPO/IE.

58 JlaboparopHrast pabota 05 bubnmoreka [[OK
«HMccnenoBanue ycinoBUil paBHOBECHUS ' https://m.edsoo.ru/ff0a478e
phIuara»

Pemenue 3aau no reme «Y clIoBuUs bubmuoreka [JOK

59 paBHOBECHS pblUara» https://m.edsoo.ru/ff0a48a6
KoaddutmeHnT noneznoro aencTus
Mexanusma. JlaboparopHas padora

60 «N3mepenue KI1/l HaknoHHOM 0.5
MJIOCKOCTH»

Pemienue 3amau mo Teme "PaborTa, bubmuoreka [JOK

61 MotmHocTh, KIT/" https://m.edsoo.ru/ff0a4c48
MexaHudeckast SHEpTHUsl.

62 Kunernueckas 1 noTeHIMAIbHAS bubmmoreka [HOK
SHeprHs https://m.edsoo.ru/ff0a4252

63 3aKOH COXpaHEHUsI MEXaHUYECKOU bubnmoreka [[OK



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252

SHEPrUu

https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEpUMEHT I10 TEME
"OKcnepUMEHTaIbHOE ONPEEIEHUE
W3MEHEHUS KHHETUYECKOU U
MOTEHIMATBHON SHEPTUU IIPU
CKaTbIBAaHHUHM TeJIa N0 HAKIIOHHOU
IJIOCKOCTH '

65

KonrponsHast pabora mo Teme
«PaboTa 1 MOIIHOCTh. DHEPrUs»

66

PesepBubiit ypok. PaboTa ¢ Tekctamu
o Teme '"MexaHudeckoe ABUKEHUE"

Bubnuoreka [IOK
https://m.edsoo.ru/ff0a4ee6

67

PesepBubiit ypok. PaboTa ¢ Tekctamu
o Teme "'JlaBiieHne TBEPABIX TEN,
KUIKOCTEN U ra3oB”

Bubnuoreka [IOK
https://m.edsoo.ru/ff0a4ffe

68

PesepBubiit ypok. PaboTa ¢ Tekctamu
o Teme ""PaboTta. MOIIHOCT®.
Ouneprus”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12

8 KJIACC

Ne

Tema ypoxka

KoaunuyecTBo 4acoB
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n/n Bcero Kontpouabnbie | IIpakTnueckue | JlaTa DJIEKTPOHHbBIE
padoThI padoThI H3y4YeHHus | LUPpPOBLIE
o0pa3oBaTe/ibHbIE
pecypchl
OcHoBHbIE II0JIO’KEHHUS
1 MOJIEKYISIPHOKUHETUYECKON TEOPUH U 1 Bu6mmorexa IIOK
HX OIIBITHBIE TOATBEPKACHUS https://m.edsoo.ru/ff0a5256
2 Macca 1 pa3mep aTOMOB M MOJIEKYIT 1
Mogenu  TBEpHOro, KUAKOIO U Bbubnuoreka [IOK
3 ra3000pa3HOro COCTOSIHUN BEIECTBA 1 https://m.edsoo.ru/ff0a540e
OObsicHeHHE  CBOWCTB  TBEPAOTO,
KHJIKOTO M ra3000pa3HOro COCTOSHUMN
4 BELIECTBA HAa OCHOBE IIOJIOKEHUM 1
MOJIEKYJISIPHO-KUHETUUECKON TEOPUU
Bubnuoreka [IOK
S) Kpucrannuueckue u aMmop¢Hbie Tena 1 hitps://m.edsoo.ru/ff0a5800
CMauuBaHue ¥ KanWILISIPHOCTb. bu6mmoreka [JOK
6 [ToBEpXHOCTHOE HATSKEHUE 1 https://m.edso0.ru/ff0a5530
Bubnuoreka [IOK
! Temnosoe pacmpenue u cxkatne 1 https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEMIIEPATYPHI CO
8 CKOPOCTBIO TEIUIOBOTO JIBUYKEHUS 1
YaCTHII
9 Buytpennss sneprus. CriocoObt 1 bu6mmoreka [JOK

VU3MEHEHHUs BHYTPEHHEN SHEPrun

https://m.edsoo.ru/ff0a5c60



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

10

Bupel rerionepenaun

Bubnuoreka [IOK

https://m.edsoo.ru/ff0a6412

Ypok-koupepenus "TlpakTuueckoe
WCII0JIb30BAHNUE TEIIOBBIX CBOMCTB

Bubnuoreka [IOK

11
BCIICCTB M MaTCPUAJIOB B TICTIAX https://m.edsoo.ru/ff0a65c0
SHEpProcoOepeKeHHs "
KoanuecTBo TemnoTel. Y aciabHAs Bbubnuoreka [IOK

12 TEIUIOEMKOCTD https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIJIOBOTO OallaHca. bubnmoreka [[OK

13 TernooOMeH 1 TEIIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopatopnas pabota "HccrnenoBanue

14 SIBIICHUS TEII000MeHa npu Bu6uorexa [JOK
CMELIMBAHUK XOJIOJHOM U TOpAYEH https://m.edsoo.ru/ff0a6a98
BOJBI'"
Pacuer KOJINYECTBA TEIUIOTHI,

15 HE00X0AMMOTO JUIsl HarpeBaHus Tea 1
BBIJICTSIEMOT0 UM IPU OXJIAXKICHUN
JlaGopaTtopuas pabora "OmnpeneneHue bubmmoreka [JOK

16 yIeTbHOU TEMJI0EMKOCTH BellecTBa ' https://m.edsoo.ru/ff0a6bb0
OHeprus TOIUIMBA. Y IeJbHas TEMJI0Ta bu6mmoreka [JOK

17 CrOpaHus https://m.edsoo.ru/ff0a7b5a
[ImaBnenue w©  OTBEpAECBAHUE

18 KPHCTAJUTMIECKUX TeN. Y IeNbHast bubmmorexa [HOK

TCIIJI0TA IIJIaBJICHUSA

https://m.edsoo.ru/ff0a71d2
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JlaGopatopnas pabora "Onpenencuue

Bbubnuoreka [IOK

19 yIebHOU TEIJIOTHI TUTaBICHUS Jibaa'" https://m.edsoo.ru/ff0a72fe
[TapooOpazoBaHue U KOHJCHCALUS. bu6mmoreka [IOK

20 Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. VY nenbHas TeIIoTa

o1 nmapooOpazoBaHusT U KOHJICHCAIUH. Bu6miorexa [[OK
3aBHCHUMOCTh TEMIICPATYPBI KHIICHHSI https://m.edsoo.ru/ff0a786¢c
0T aTMOC(EPHOTO JaBICHUS
Bnaxxnocts Bo3nmyxa. JlaGoparopnas

22 pabora "OmnpeaencHne O THOCHTEIbHOM Bu6mmorexa IIOK
BIAKHOCTH BO3IyXa" https://m.edsoo.ru/ff0a7628
Pemenwue 3a1au Ha onpesieneHue

23 BIIQ)KHOCTH BO3/yXa
[TpuHIMIB PabOTHI TETIOBBIX

24 apuratenei. [laposas TypOuna.
JIBuratens BHyTPEHHETO CTOPaHUs
KII] TermoBoro nBurarens. TeroBbie

25 JIBUTATENIN ¥ 3allIATa OKPYXKAIOIIeH bubmmorexa [HOK
cpent https://m.edsoo.ru/ff0a7c7c
3aKOH COXpaHEHUS U MPEBpAILCHUS

26 SHEPTUH B TEILIOBBIX MPOIIECcCcax
[ToaroroBka K KOHTPOILHOU paboTe 1Mo

27 teme "TertoBsle siBIeHus. V3MeHeHHe Brbmiorexa [IOK

arperaTHbIX COCTOSIHUM BelecTBa '

https://m.edsoo.ru/ff0a83f2



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

KontponeHast pabora mo Teme

Bubnuoreka [IOK

28 "TemnoBsle siBacHUA. M3MeHeHME
arperaTHbIX COCTOSIHUH BellecTsa” https://m.edsoo.ru/ff0as6ae
Onextpuzanuss  Ten.  J[Ba  pona

29 NIEKTPUUECKUX 3aps0B
VYpok-uccienoBanue " OaeKTpU3anusl

30 Tell MHIyKIUEH u pu
CONPUKOCHOBEHUU"
B3aumonericTBue 3apsiKEHHBIX TEIL. bubnmoreka [[OK

31 3axoH Kynona https://m.edsoo.ru/ff0a87e4
OnexTpuueckoe nojue. HanpsokeHHOCTH

32 aneKkTpudeckoro  mois.  [IpuHnmmn bubanorexa LIOK
CYIEPIIO3HIAH YIEKTPUUECKHX T0JIEH https://m.edsoo.ru/ff0a8a0a
Hocurenu 3nexTprudeckux 3apsiios.

33 OnemeHnTtapHbli 3apsan. CTpoeHue
aToma
[IpoBOAHMKKM W AUAIEKTPUKH. 3aKOH bubnmnoreka [[OK

34 COXpaHEHUS DIEKTPUYECKOIO 3apsaa https://m.edsoo.ru/ff0a8ef6
Pemienne 3amau  Ha  DpUMEHEHHE bubnmoreka [[OK

35 CBOMCTB DJIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DNEKTpUUECKUH TOK, YCIOBUS €r0

36 CylecTBOBaHMs. McTouHMKM bu6morexa [HOK

QJICKTPUYCCKOT'O TOKa

https://m.edsoo.ru/ff0a95a4



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

37 JIeNCTBUA DIIEKTPUYECKOTO TOKA https://m.edsoo.ru/ff0ag6h2
Ypok-uccienopanue "JleficTBue

38 AJIEKTPUYECKOTO TMOJISI Ha TPOBOIHUKU 1
U JUDJIEKTPUKHA
DNEeKTpUYEeCKUuid TOK B MeTaJlIax, bubnmoreka [[OK

39 JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
DJeKTpuuecKas 1erb U €€ COCTaBHbIC

40 4acTu
Cumna Toka. JlaboparopHnas paboTa

41 "M3MepeHue U PeryTMpOBaHUE CHITBI 0.5 bubnuorexa [TOK
ToKa" https://m.edsoo.ru/ff0a8bd6
DNEeKTpUUECKOe HaPSKEHHE.

1 Bonbt™mertp. JIabopaTopHas pabora 05 Bu6uorexa [JOK
"Mzmepenne u perympoBanue ' https://m.edsoo.ru/ff0ade14
HaIpsDKEHUST
CornpoTuBieHue NPOBOAHUKA. bubnmoreka [[OK

43 VY nenbHO€e CONPOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopnas pabota "3aBHCHUMOCTD
AIIEKTPUYECKOTO CONPOTHBIICHUS Bu6miorexa [[OK

44 [IpOBOJHHKA OT €0 IIHHBI, ILIOIaH 1 https://m.edsoo.ru/ff0aa738
MIONIEPEYHOI0 CEYEHMsI U MaTepuana’
3aBUCUMOCTh  CWJIBI ~ TOKa  OT

45 HanpsokeHust. 3akon OMa JUist y9acTka bubnuorexa [IOK

Oenu

https://m.edsoo.ru/ff0aa44a



https://m.edsoo.ru/ff0a96b2
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JlaGopatopnas padora "HccnenoBanue
3aBHCUMOCTH CUJIBI TOKA, HIYIIETO

46 yepe3 pe3ucTop, OT CONMPOTUBIICHUS bubmmorexa [IOK
PE3HCTOpA U HATISUKEHHS Ha https://m.edsoo.ru/ff0aa04e
pesucrope”

[TocnenoBarenbHOE H  HapajliebHOE

a7 COEJIMHEHUS IPOBOJAHUKOB
JlaGopaTopnas padota "IIpoBepka

18 IpaBUia CJIO0KEHUS HAMPSHKEHUH MpH Bu6muorexa [[OK
HOCICAOBATCIPHOM COCTMHCHIH IBYX https://m.edsoo.ru/ff0aaa58
pe3UCTOpOB”

JlaGopaTopnas padota "[IpoBepka

19 IIpaBUIa JUIS CHIIBI TOKA MTPH Bu6uorexa [JOK
[apauIcIbHOM COCTMHCHUN https://m.edsoo.ru/ff0aadle
pe3ucTopoB”

Pemienue 3a1a4 Ha MpUMEHEHHE 3aKOHA

50 OMa s pasjiMuyHOro  COEIUHEHMS bubmmorexa [IOK
NPOBOHHKOB https://m.edsoo.ru/ff0aaf8a
PaboTa 1 MOLITHOCTH 3IEKTPHUUECKOTO bu6mmoreka [IOK

o1 ToKa. 3akoH Jlxoyinsa-JIeHua https://m.edsoo.ru/ff0ab124
JlaGopatopnas pabora "Onpenencuue

52 paboThl ¥ MOLIHOCTH 3JIEKTPUUECKOTO Bubnmorexa IIOK

TOKA"

https://m.edsoo.ru/ff0ab3e0
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DJNEeKTpUYECKHUE LIEeTH U MOTpeduTenu

53 AJIEKTPUYCCKON YHEPTUU B OBITY. Bubmorexa IIOK
KOpoTKOE 3aMBIKaHHe https://m.edsoo.ru/ff0ab660
[ToaroToBKa K KOHTPOJILHOH paboTe O
TEeME "OnexTpuueckue 3apsbl.

54 3apsiKeHHbIE Tena u ux bu6muorexa IJOK
B3aMMOICHCTBHSL ToCTOSHHELA https://m.edsoo.ru/ff0abd2c
ANEKTPUUYECKUM TOK"

KonTtponsHast paboTa o Teme

- "OnexkTpuueckue 3apsiibl. 3apsHKEHHbBIE Bu6muoreka IIOK
TCJa u nx B3aMMOACUCTBHA. https://m.edsoo.ru/ff0abea8
IToCTOAHHBIN 27EKTPUUECKUHN TOK'

ITocTOstHHBIE MArHUTBI, KX

56 B3anMMOJIcHiCTBHE
Vpoxk-uccnenosanue "M3ydenue moiei Bbubmnunorexa [IIOK

57 P 4
MOCTOSHHBLIX MAarHUTOB'" https://m.edsoo.ru/ff0ac3d0
MarnauTtHoe noje. MaroHuTHoe IoJjie

58 3eMIIU U €r0 3HAYEHHE I KU3HU Ha Bubmmoteka LIOK
JeMile https://m.edsoo.ru/ff0acOba

59 OmneIiT OpcTega. MaruutHoe nojue bubnmoreka [[OK

QJICKTPUYCCKOT'O TOKA MarauTHoe IoJe
KaTylKu ¢ TOKOM

https://m.edsoo.ru/ff0acld2
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60

IIpumeHeHne 2IEKTPOMarHiuToB B
texHuke. JlabopatopHas paboTa
"N3yueHne necTBUS MAarHUTHOTO
I10JIs1 HA TIPOBOJIHUK C TOKOM"

0.5

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

61

DNEeKTPOABUTATENb TOCTOSTHHOTO TOKA.
Hcnonp30BaHue 3JIEKTPOABUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U Ha
Tpancnopre. JlaboparopHas paboTa
"KoHcTpynpoBaHnue u uzyueHue
paboThI SNEKTPOABUTATENS"

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

62

O1BITEI ®Dapages. 3akoH
AJIEKTPOMArHUTHON MHYKIUU.
[IpaBuno Jlenua

63

DnexTporeHeparop. CrniocoOsr
MIOJIyUYEHUSI DIIEKTPUUECKOW HHEPIUHM.
DNEeKTPOCTaHIIMU HA BO30OHOBIISIEMBIX
HMCTOYHUKAX SHEPTUU

64

[ToaroroBKa K KOHTPOILHOU paboTe 1Mo
TeMe 'DIIEKTPUYECKUE U MarHUTHbBIE
SIBJICHUS"

65

KontponeHast pabora mo reme
"DneKTpruuecKrue U MarHUTHbIE
SIBJICHUS "

Bu6nuoreka [IOK
https://m.edsoo.ru/ff0acb14

66

PesepBubiit ypok. PaboTa ¢ Tekctamu
o Teme ''TernoBeie siBIeHUA"

Bubnuoreka [IOK
https://m.edsoo.ru/ff0accbe

67

PesepBubiit ypok. PaboTa ¢ Tekctamu

Bu6nuoreka [IOK



https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

110 TeMe "'IloCTOsIHHBIN 3IEKTPUYECKUIA

TOK

https://m.edsoo.ru/ff0acdc6

PesepBubiit ypok. PaboTa ¢ Tekctamu

68 1o TeMe "'MarHuTHbIC SBIICHUS 1
OBUIEE KOJIMYECTBO YACOB I10
TIPOTPAMME 68 2 14.5
9 KUIACC
Ne Tema ypoka KoanuecTBo yacos Hara DJIeKTPOHHbIE
n/n u3y4yeHusi | nu¢poBbIie
Bceero Koutpoasbnbie | IlpakTuueckue o0pa3oBaTejibHbIE
padoThI padoThI pecypcesl
Mexannueckoe IBUKECHUE.
1 MarepuanbHast TOUKa 1
Cucrema orcuetra. OTHOCUTEITLHOCTD bubmuoreka [JOK
2 MEXaHUYECKOTO JIBUKCHUSA 1 https://m.edsoo.ru/ff0ad474
PaBHOMEpPHOE IIPAMOJIMHEWHOE bu6mmoreka [JOK
3 JIBIDKCHHE 1 https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE INpSAMOIMHENHOE
4 nBrkeHue. CpeHsiss 1 MTHOBEHHAs 1
CKOPOCTb
[IpssMOIMHENHOE PAaBHOYCKOPEHHOE bu6mmoreka [IOK
> JIBUKEHUE. Y CKOPEHUE 1 https://m.edsoo.ru/ff0ad8d4
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CkopocTh  NPSMOJIMHEHHOTO

6 PaBHOYCKOPEHHOTI'O JBU)KCHHSI.
I'padux ckopocTH

7 JlaGopatopnas pabora "Onpenencaue bu6mmoreka [JOK
YCKOPEHUS Tena npu https://m.edsoo.ru/ff0adb18
PaBHOYCKOPEHHOM JABM)KEHUU 110
HaKJIOHHOM TJIOCKOCTH"
CBobogHoe nagenue tea. OnbIThl

8 lanunes
PaBHOMEpHOE NBHXKEHUE 110
okpyxHoctu. Ilepuon n yacrora Bu6miorexa [[OK

d obpamenns. JInueiinas u yriosas https://m.edsoo.ru/ff0ae176
CKOPOCTH

10 IleHTpOoCTpEMUTENBHOE YCKOPEHHE
IlepBeiit 3akoH Hbrorona. Bekrop bubmmoreka [IOK

11 CUJIBI https://m.edsoo.ru/ff0ae612
Bropoii 3akon HeroTOHAa. bubnmoreka [[OK

12 PaBHopelicTByrOIas cuita https://m.edsoo.ru/ff0ae72a
Tpernii 3aKO0H Herorona. bubmmoreka [IOK

13 Cynepno3unus cui https://m.edsoo.ru/ff0ae982

14 Pemenue 3ana4 Ha npuMeHEeHUE Bubnuoreka [IOK

3akoHOB HrroToHAa

https://m.edsoo.ru/ff0aeb6c
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Bbubnuoreka [IOK

15 Cuna ynpyroctu. 3axon I'yka https://m.edsoo.ru/ff0aeca2
Pemenue 3aaau no teme «Cuna

16 YIPYTOCTH»
Jlaboparoprast pabora «OmnpenencHue bu6mmoreka [JOK

17 .
KECTKOCTH IPYKUHBI» https://m.edsoo.ru/ffOaee28

Bubnuoreka [IOK

18 Crna Tpenus https://m.edso0.ru/ff0af738

19 Pemenue 3anau no reme «Cuna bubmuoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGopatopnas pabora "Onpenencaue bu6mmoreka [JOK

20 KO3 QHLIMEHTa TPEHUS CKOIBKEHUS https://m.edsoo.ru/ffOaf8be
Pemenue 3agau no teme "3aKoHbI

21 Herotona. Cuna ynpyroctu. Cuna Bu6mmorexa IIOK
Tpenus” https://m.edsoo.ru/ff0afb8e
Cua TSKeCTH U 3aKOH BCEeMHPHOTO

22 TATOTEHUs. Y CKOpEHHE CBOOOIHOTO BH6J_H’IOTGK3 [HOK
najeHns https://m.edsoo.ru/ff0af044
Ypok-koHpepenmus " J[BukeHne Ten

23 BOKPYI TPaBUTALIMOHHOTO LIEHTpa

(Conneunast cucrema). ['amakTuku"
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Pemtenne 3agay mo reme "Cuna

24 TSKECTH U 3aKOH BCEMHPHOT'O Bu6mmorexa IIOK
TIroTeHHs" https://m.edsoo.ru/ff0af5f8
IlepBasg  kocMHueckass  CKOPOCTb. bu6mmoreka [JOK

25 HesecomocTs u nieperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaabHOU TOUKHU.

26 AOGCOMIOTHO T'Bépnoe TeJO. BuGmorexa LIOK
PapHosecue  TBEPHOTO  TeMa ¢ https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHON OCBIO BPAILCHUS

27 MowmeHT cunsl. LleHTp TsKECTH
Pemenune 3amau mno teme "MoMeHT bu6mmorexa [JOK

28 cwibl. LlenTp TsbxecT” https://m.edsoo.ru/ff0b02b4
[ToaroToBKa K KOHTPOJILHOH paboTe O

29 teMe  "MexaHudyeckoe  JIBUJKECHHUE. bubnuorexa [IOK
BianmoieiicTre Ten'" https://m.edsoo.ru/ff0b0408
KonrponsHast paboTa o teme

30 "MexaHn4yeckoe  JIBHXKEHHE. bubnuorexa [OK
BaammoeiicTaie Ten” https://m.edsoo.ru/ffOb06ec
Nmnynsc Tena. Umnynsc cuibl. 3akoH

31 COXpaHEHHsS HMIyJlbca. YTpPyroe Hu Bubmmorexa IIOK
HeyIPYroe B3anMOJEiiCTBHE https://m.edsoo.ru/ff0b07fa

2 Pemenne 3amau mo Teme ''3akoH Bubnuoreka [IOK

COXpaHEHHUs UMITyJbca'

https://m.edsoo.ru/ff0b096¢
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VYpoxk-koHpepenuus "PeaktuBHoe

33 JBUKEHUE B IPUPOJE U TEXHUKE"
Bbubnuoreka [IOK

34 Mexannyeckasi paboTa U MOIIHOCTh https://m.edso0.ru/ff0b0as4
PaboTa cuIbl TSKECTH, CHIIBI bubmuoreka [JOK

35 YIPYTrOCTU U CUJIbI TPEHUS https://m.edsoo.ru/ffOb0db8
JlaGopaTopnas pabota «OnpeneneHue
paboThI CHJIBI TpEHUs npu

36 PaBHOMEPHOM JIBIDKCHMM TeJa TII0
TOPU30HTAILHON NTOBEPXHOCTU»
CBs3b 3HEPTUH U pabOTHI.

37 IloTeHnManbHas SHEprus
Kunernueckass sneprusi. Teopema o bubnmoreka [[OK

38 KMHETUYECKOW DHEPIUU https://m.edsoo.ru/ff0b0c32
3aKOH COXpaHEHMsI SHEPTUH B

39 MEXaHHKe
Jlaboparopuas pabota «M3ydenue bubnmnoreka [[OK

40 3aKOHA COXPAHEHHS DHEPIUU» https://m.edsoo.ru/ffOb12fe

Bubnuoreka [IOK

41 KonebarenbHoe ABMKeHNE 1 €r0 https://m.edsoo.ru/ff0b1858
XapaKTePUCTUKU

1 3aryxaromue KoaebaHusl. bubnmnoreka [[OK

Breinyxaennbie konebanus. Pezonanc

https://m.edsoo.ru/ff0b20f0
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43

MareMaTHuecKuii ¥ NpyKUHHBINA
MasiTHUKH

44

VYpok-uccienopanue «3aBUCUMOCTb
MepHo/Ia KoJIeOaHU OT KECTKOCTH
MPY>XUHEL 1 MacCHL Ipy3a»

Bubnuoreka [IOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpamenue SHEpPIruu pu
MEXAaHUYECKUX KOJIEOaHUAX

46

JlaGopatopnas pabora «OnpeneneHue
YacTOThI U IepUoJia KoJeOaHmit
NPYKUHHOTO MasiTHUKA»

Bbubnuoreka [IOK
https://m.edsoo.ru/ffOblaec

47

JlaGopatopnas pabota «IIpoBepka
HE3aBUCUMOCTH Mepro/ia KoebaHuit
rpy3a, TOJBEIIEHHOTO K HUTH, OT
Macchl Tpy3a»

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoJHbI. CBOMCTBA
MEXaHM4ECKUX BOJIH. [IpogonbHbIe 1
MOTIEPEYHBIE BOJIHBI

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

VYpoxk-koHpepenuus "MexaHudeckue
BOJIHBI B TBEPAOM TelIE.
CelicMu4ecKkue BOJIHBI"

50

3Byk. PacnpocTpanenue u oTpaxeHue
3ByKa

o1

Ypoxk-uccnenoBanue "HabmoneHue
3aBHCHMOCTH BBICOTHI 3BYKa OT
YacCTOTHI'"



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

rpOMKOCTB 3ByYKa W BBICOTA TOHA.

52 AKyCTHYECKHI pE30HaHC
Ypok-koHpepeHus "YapTpasByk U bubnmnoreka [[OK

53 MHOPa3BYK B IPUPOJIEC U TEXHUKE" https://m.edsoo.ru/ffOb23ca
[ToaroToBKa K KOHTPOILHOU paboTe MO

54 TeMe "3aKOHBI COXPAHEHHS. EH6H;IOTG§3 HO/IISfObZSfO

" ttps://m.edsoo.ru

MexaHuueckue KojaeOaHus ¥ BOJTHBI P
KonrponsHast paGora 1o Teme

55 "3akoHbl coxpaHeHMs. MexaHuyeckue
Kosie0aHUs U BOJHBI'
DneKTpOMarHuTHOE MOJIeE. bubnmoreka [[OK

56 DNEeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe

o7 CBolicTBa JIEKTPOMAarHUTHBIX BOJIH
Ypok-koHpepeHIus "[lIkana

- AJIEKTPOMArHUTHBIX BOJIH. Bu6uorexa [JOK
Hcnons3oBaHue SJICKTPOMArHuTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JUIsl COTOBOM CBSI3H"
VYpok-uccnenopanue  "M3ydeHue

59 CBOMCTB AJICKTPOMArHUTHBIX BOJIH C bubmorexa LOK
OMOIIBIO MOGHITBHOTO TenedoHa" https://m.edsoo.ru/ff0b2c6c
Pemenune 3agau Ha omnpeaencHUe

60 YaCTOTHI M JUITMHBI JIEKTPOMArHUTHOM

BOJIHbI



https://m.edsoo.ru/ff0b23ca
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DNeKTpOMarHuTHasE IpUpOJia CBETa.

61 Ckopoctb cBeTa. BonHoBbI€ cBOliCTBa bubmorexa [OK
CBETa https://m.edsoo.ru/ff0b31d0

6 Hcrounuku ceera. [Ipsamonunelinoe bu6mmoreka [JOK
pacrpocTpaHeHHEe CBEeTa. 3aTMEHUS https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)KEHUs CBETA. 3epKaia.

63 Pemrenue 3a1a4 Ha mpUMeHEHUE bubmorexa [HOK
3aKOHa OTPakeHHs CBETA https://m.edsoo.ru/ff0b38c4
IIpenomiienue CBeTa. 3aKoH bu6mmoreka [JOK

64 IIPEJIOMIJICHHUS CBETA https://m.edsoo.ru/ffOb3aea
[TomHOE BHYTpEHHEE OTPAKEHUE CBETA.

65 Hcrnonp30BaHNe MOJTHOTO BHYTPEHHETO bubuorexa [OK
OTpa’KE€HUs B ONTUYECKUX CBETOBOJIAX https://m.eds00.ru/ffOb3cse
JlaGopatopnas pabora "VccrnenoBanue
3aBHCUMOCTH YTJIa MPETOMIICHHS

66 CBETOBOTO JIy4a OT yIJia aJIcHUs Ha
rpaHuLie "BO31yX-CTEKJIO""

Ypok-koHpepenmus "Vcnonp3oBanue
67 MIOJIHOT'O BHYTPEHHETO OTPaKECHUS:
CBETOBO/Ibl, OITUKOBOJIOKOHHAS CBSA3b'
Bubnuoreka [IOK
68 JIun3el. OnTHYeckas cuiia JTUH3bI

https://m.edsoo.ru/ff0b3f2c
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Bubnuoreka [IOK

69 [Toctpoenue n300paskeHUI B TMH3aX https://m.edsoo.ru/ffob444a
JlaGopaTopnas pabota "Onpeznenenue

70 (hOKYCHOTO PacCTOSHUS U ONTHYECKON Bubmorexa IIOK
CUIIBI cobuparoLeit MH3bL" https://m.edsoo.ru/ff0b4206
Ypok-koHpepenmus "OnTudeckue bubnmnoreka [[OK

1 JMH30BBIE IPUOOPHI" https://m.edsoo.ru/ffOcOa7e

Bubnuoreka [IOK

72 I'na3 xak ontuyeckas cucreMa. 3peHue https://m.edsoo.ru/ff0b4684

73 VYpoxk-konpepenuus "JledexTs
3peHus. Kak coxpanurs 3peHue”

Paznoxenne 6enoro cBeTa B CHEKTP.

24 Oneitel HetoToHa. Cnoxenue Bu6miorexa [[OK
CIIEKTpaJbHBIX L[BETOB. /lucnepcus https://m.edsoo.ru/ffOc0f4c
cBeTa
JlaGopatopnas pabdora "OnbITh IO
Pas3oKeHuIo OEIoro CBeTa B CHEKTP U

75 BOCIIPHATHIO LIBETA IIPEIMETOB IIPHA UX bu6muorexa IIOK
HAGIIIOICHAHN Yepes3 [IBETOBbIC https://m.edsoo.ru/ff0cOe2a
bunbTpe”

VYpok-nnpaktukym 'BoiHOBBIE

76 CBOMCTBa CBETAa. JHCHEPCUS,

uHTEephepeHys 1 audpaxus”
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OmnbiTel  Pesepdopna u mnanerapHas

Bubnuoreka [IOK

" MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8

78 ITocrynater bopa. Moznens aroma bopa
Hcnyckanue U MOTJIOLEHUE CBETA

79 atomoM. Ksantel. JluneiuaTsie Bu6mmorexa IIOK
CIEKTPBI https://m.edsoo.ru/ff0c144c
Ypok-npakTukym "HaGnronenue bubnmoreka [[OK

80 CIIEKTPOB HUCITyCKaHUS https://m.edsoo.ru/ff0c1550

. bubmuoreka [JOK

81 PaanoakTBHOCTE 11 ¢C BHBI https://m.eds00.ru/ff0c1672
Crtpoenue aTomHoro siapa. Hyknonnas bubnmoreka [[OK

82 MOJICIIb https://m.edsoo.ru/ff0cl8ac
PannoakTuBHBIE pEBpaLCHUS. bu6mmoreka [JOK

83 N3oToms! https://m.edsoo.ru/ff0clal4
Pemenue 3asau 1o teme: bubmuoreka [JOK

84 "PagnoakTuBHbBIC TPEBPALICHUS https://m.edsoo.ru/ffOclb4a

85 [lepuox momypacnana
Ypok-koHpepenmus "PagroakTuBHbIC

86 U3IIy4eHUsl B IPUPOJIE, METULIUHE, bubnuorexa [IOK
Texuuke” https://m.edsoo.ru/ff0c2126
SnepHsbie peaKuuH. 3aKOoHBI

87 COXpaHCHHUS 3apsIIOBOTO U MacCOBOTO Bu6mmorexa IIOK

YUCCII

https://m.edsoo.ru/ff0clc58
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DHeprusi CBS3M aTOMHBIX sjep. CBs3b

Bubnuoreka [IOK

88 MacChl U DHEPTUU https://m.edsoo.ru/ffOcld7a
Pemenue 3agau o reme "Anepueie

89 peakuu'’

Peakuuu cuHTE3a U 1€TIEHUS SAED. Bubnuoreka [IOK

90 HcTouHUKN SHEpPruu Comura u 3831 https://m.edsoo.ru/ff0c1e88
Ypok-koHpepeHIms "Anepuas
sHepreTuka. Jlencreus

a1 PaIMOAKTUBHBIX U3TyYEHUN HA KUBbBIE
OpraHu3MBI"

[ToaroToBKa K KOHTPOJILHOH paboTe MO

9 Teme "DIEKTPOMarHUTHOE TI0JIE. Bub6anoreka LIOK
DNEKTPOMarHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanTtoBsbIe siBIeHUS "

KontponeHast  pabora 1o  Teme

03 "DI1eKTpOMarHuTHOE IOJIE.
DNeKTpOMAarHUTHbIE BOJHBI.
KBanTtoBsbIe siBIeHUS"

94 [ToBTOpeHnue, 06006MIEHNE. bubnmoreka [[OK
JlaboparopHble pabOTBl MO KypCy https://m.edsoo.ru/ff0c245a
"B3zanmoeiictBue Ten'

[ToBTOpenue, oboOmenue. Pemenne
95 pacuEeTHBIX U KAYECTBEHHBIX 33124 10 bubmmorexa [IOK

Teme "'TernaoBbie MPOIECChl”

https://m.edsoo.ru/ff0c2572
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[ToBTOpenue, o6o0menue. Pemenne

96 pacueTHBIX U Ka4ECTBEHHBIX 3a/1a4 110 1 BH6JIH’IOTGK3 LHOK
teme "KTIJ] TennoBbLIX ABUraTeneit” https://m.edsoo.ru/ff0c2a22
[ToBTOpenue, o6o0menue. Pemenne

97 pacUeTHBIX ¥ Ka4ECTBEHHBIX 3a/1a4 110 1 BH6J_H’IOTGK3 LHOK
Teme "KI1JI 51eKTpoyCTaHOBOK" https://m.edsoo.ru/ff0c2b30
[ToBTOpeHnue, 06006MIIEHNE. Bt HOK
JTaGopatopHblie paboTHI IO Kype MOJIHOTEKA

%8 "CBGII“)OBBII; HBHfHM.. yPey 1 ! https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 0606menune. Pabora ¢

99 TEKCTaMH 1O  TeMe  "3aKoHbl 1 bubmorexa [HOK
COXPAHEHHs B MEXaHHKe" https://m.edsoo.ru/ff0c2d6a
IToBTOpenue, o6o0menue. Padora c

100 TekcTamu 1o teme "Konebanus u 1 bubmorexa LHOK
BOJHEL" https://m.edsoo.ru/ff0c2e82
[ToBTOpenue, o6o0menue. Padora c

101 TeKCTaMu 110 TeMe "'CBETOBbIE 1 bubmorexa LOK
SBITCHHS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o6o0menue. Padora c

102 TeKcTaMH 1o Teme "KBaHTOBas U 1
sanepHast Gpusnka”

OBILIEE KOJIMYECTBO YACOB 1O 102 -

I[TPOTPAMME

Y4eb6HO — MeTOAMYECKOE 0OOecnieueHHe 00pa30BaTeJIbHOI0 Mpouecca.

Oos3aTeqbHbIC y4eOHbIC MATEPHAJIBI IS YYCHUKA.
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Peanuzanus nporpammsl o (pusmke obecrneunBaeTcst HOPMATUBHBIMU JJOKYMEHTaMH

- OeepalibHBIM KOMIIOHEHTOM TOCYapPCTBEHHOTO CTaHAapTa obiiero oopazoBanus (mpuka3z MO P® ot 05.03.2004 Nel1089) u denepanbHbiM
BYII nnist o6mmeo6pazoBatenbbix yupexaeauid PO (mpuka3z MO PO ot 09.03.2004 Nel1312);

- yueOHMKamu (BKIIOYCHHBIME B DeepaibHblil IEPeUeHb):

. [Nepbikun 4.B. ®uzuka-7 — M.: [lpoda, 2017;
. [Nepbikun 4.B. ®uzuka-8 — M.: [lpoda, 2019;
. [Nepbikun A4.B, I'ythuk E.M.. ®uzuka-9 — M.: [Ipoda, 2019,

. I'.A. Msxkumies, b.b.Byxosues, B.M.Yapyrun., ®usuka 10knacc: yaeOHUK 151 00111€00pa30BaTENbHBIX  YUPEIKIACHHIA. .
M.: IIpocsemenue, 2020.
. I'.A. Msxkumies, b.b.Byxosues, B.M.Yapyrun., ®usuka llknacc: yaeOHUK st 001I€00pa30BaTENbHBIX  YUPEIKICHHIA. .

M.: Ilpocsemienue, 2021.

- cCOOpHUKH 3a/1a4:

* COopnuk 3anay no ¢usuke 7-9 k1. CocraBurenu A.B. [1€peimkun u ap., M.: Dk3amen , 2022; O Coopuuk 3ama4d no ¢puzuke 7-9 Ki1.

Cocrasutens B.W. JIykammuk, M.: [Ipocsemenue, 2000 .
* Coopnuk 3amau mo ¢usuke 10 — 11 k1. PeimkeBuda A.I1., PermkeBuu I1.A., — M.: IIpocBemenne, 1995.

* COopnuk 3amay no ¢umsuke: st 10-11 k1. obmeodpazoBaTenbHbix — yupexaenui, Crenanosa I'.H., 9-e u3a. M.: Ilpocsemienne, 2003.
MeTtoanyeckue MaTepuaJibl JIsl yYUTeJs.

e Metoanueckue nocodust .@usnka 7 knacc. A.B.IIépeimkun. M : [Ipoda. 2008.
e Coopuuk 3ama4 o gmuke 7-9 k. CocraButens B.U. Jlykamuk, M.: [Ipocsemenue, 2000 u T.1.

e Coopuuk 3ama4 o gmuke 7-9 k. CocraButenu A.B. [I€pwimkun u ap., M. : Dx3amen , 2022.



o ["azera «®Puzuka», uzgarenabckuii 1om «IlepBoe ceHTIOPS».

e Temarnyeckoe U MOypo4HoOe MiaHupoBanue mo ¢usuke -7xmnacc. E. M I'yrauk E.B. PeibakoBa. M.: Ipoga,2005.

e KoHTpOJIbHO — U3MepHTenbHbIe MaTtepuainsl. Pusuka 7 kiacc/ coct. H.M.3opun. — M.: BAKO,2012.

e Temarnyeckoe U Moypo4Hoe miaaHupoBanue mo ¢usnke -8xnacc. E. M I'yrauk E.B. PeibakoBa. M.: [lpoda,2005 e KoHTposibHO —
u3MepuTebHbie Matepuansl. Pusuka 8 kinacce/ cocr. H.U.3opun. — M.: BAKO,2012.

e Temarnyeckoe U Moypo4Hoe miaHupoBanue mo ¢usuke -9xnacc. E. M I'yrauk E.B. Peibakosa. M.: Ipoga,2005.

e KoHTpoJIbHO — U3MepHTenbHbie MaTtepuainsl. Pusuka 9 xinace/ coct. H.M.3opun. — M.: BAKO,2012.

e Bonkos B.A. Iloypounsie pazpabotku no ¢pusuke 11 kmacc. — Mocksa « Bako », 2006r.

e ['ennenmreiin J1.O., Kupuk JI.A., U.M. I'enbdrat. 3agaun no ¢pusuke c npumepamu pemiennid. 10 -11 xmaccer. [lox pen. B.A. Opnosa.
— M.: Unekca, 2005.
e ['enpdrar .M., I'ennenmreiin JI.93., Kupuk JI.A. 1001 3agaya no ¢usmke ¢ oTBeTaMu, ykazaHusMH, pemeHusimu. — M. Mnekca, 2008.

e [onbadap6 H.U. @usuka. 3agaunuk. 9 — 11 kmaccer: [locoOue ans obmieoOpazoBarenbHbIx yupexaeHuid. — M.: JIpoda, 2007.
e 3opun H.U. KontponsHo — u3mepurensusie Mmatepuaisl. @usnka 11 kinace — Mocksa: BAKO,2012. @ Mapon A.E., Mapon E.A.

KonTtponsnsie padots! o ¢pusuke 10-11 knaccel. Mocksa,; Ipocsemenne,2004 O Coopuuk 3amau o ¢pusuke 10 — 11 k1. PermkeBuy
A.IT., PeivkeBuu [1L.A., — M.: [IpocBemienue, 1995.

0 Coopuuk 3agau no ¢pusuke: ans 10-11 k. oGmeoOpaszoBarenbubix — yupexxaenuit, Crenanosa [.H., 9-e uzn. M.: [Ipocsemenue, 2003.

[{udpossie 00pazoBaTEIbHBIE PECYPCHI U PECYPCHI CETH MHTEPHET.



1)

2)
3)
4)
5)
6)
7)
8)
9)

http://school-collection.edu.ru/collection EctectBenHo-HayuHbIe dKcriepuMenThl — Pusnka: Komneknus Poccuiickoro
0011e00pa30BaTETHLHOrO MOPTANA;

http://physics.i0so.ru Jlaypeatsl HOOEICBCKOM IPEMUH MO (PHU3HKE;

http://nano-edu.ulsu.ru BupryansHbliiMeToin4eckuii KaOUHET yauTelns Gu3uky u acrpoHomun: cait H.H. FomynuHoi;
http://lwww effects.ru I'azera «®usuka» M3narenbckoro goma «IlepBoe ceHTIOPs»;

http://ens.tpu.ru 3anumarensHas Gu3uka B Bopocax u oTBeTax: cait B. EnbkuHa;

http://elkin52.narod.ru 3aounas ecrectBeHHO-Hay4Has 1koiia (KpacHospck): yueOHbIe MaTepualibl IO (U3HUKE IS IIKOJIBHUKOB;
http://teach-shzz.narod.ru MudopmanmronHbie TEXHOJIOTUHU B IpenoaaBanun ¢pusuku: caiit U. 5. dunmnmosoi;
http://ifilip.narod.ru MagpopmanoHHble TEXHOIOTUH Ha YpOKax (Gu3uku. HTepaKTHBHAsK aHUMAIHS;

http://fizkaf.narod.ru Keaur: Hay4HO-IOMyIsIpHBINA (PH3UKO-MAaTEMAaTHYECKHUI JKypHAT,

10) http://kvant.mccme.ru Knacchas ¢usuka: caidt yuurens ¢usuku E.A. banaunoi;

11) http://lwww.phys.spbu.ru/library Mup ¢usuku: nemoncTpaiuu GuU3nIecKiX 3KCIEPUMEHTOB;

12) http://edu.ioffe.ru/edu Obyuaromue TpexypoBHeBbIe TecThl 10 (pusnke: cait B.U. Perensmana;

13) http://www. decoder.ru ITopran ecrecTBeHHBIX HayK: DU3MKa;

14) http://lwww. afportal.ru IIpoekt «Best ¢pusnka»;

15) http://lwww fizika.asvu.ru Perenus 3a1a4 u3 yaeOHUKOB 10 (hPU3HKE;

16) http://www. irodov. nm.ru Caiit npakTukyromero ¢pusuka: npernonasarensd ¢pusuku U.1. Bapiamoga,

17) http://metod-f.narod.ru CamortecTupoBaHue MKOJIBHUKOB 7-11 K1accOB 1 aOUTYPUEHTOB 1O (PHU3HKE;

18) http://fn.bmstu.ru/phys/bib/I-NET Ypoxku no monekynspHoi Gpusuke;



19) http://marklv. narod.ru/mkt duszmkam — npenogaBaTeNsIM U CTYyICHTaM |

20) http://teachmen.csu.ru®usuka B aHUMAIUAX;

21) http://physics.nad.ru ®usuka B mpe3eHTAIMIX;

22) http://presfiz.narod.ru ®usuka B mikose: cait M.b. JIbBoBcKOTrO;

23) http://gannalv.narod.ru/fiz ®u3uka Bokpyr Hac;

24) http://physics03.narod.ru ®usuka st Beex: 3amaun o GU3NKE C PEIICHUSIMH;

25) http://fizzzika.narod.ru ®usuka mis yaureneii: caiitr B.H. Eroposoi;

26) http://www.vargin.mephi.ru ®usuka.py: CalT Ui y4anmxcs U mnpernoiaBareineii Gu3uKH;

27) http:/iwww.khspu.ru/~khpms [IkonsHas dusuka ais yunrtenei u yueHukoB: cat A.JI. CakoBuua; 28) http://nuclphys.sinp.msu.ru
Onumnuanet o pusrke Beepoccuiickas ouMIMaza MIKOJLHUKOB M0 (PHU3HKE;

29) http://www.edu.yar.ru/russian/projects/predmets/physics JluctaniinoHHbIC SBPUCTUUCCKUE OJIMMITHAJIBI 10 (PH3HKE.
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