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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma no gu3rke Ha ypoBHE OCHOBHOT'O 00I1Ier0 00pa3oBaHus
COCTaBJICHA Ha OCHOBE MOJIOKEHUI U TPeOOBAHMM K pe3yJbTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOM 00pa30BaTeIbHON MPOTpaMMBbl, PECTABICHHBIX B
dI'OC 000, a takxe ¢ yu€ToMm PenepanbHOil paboueil mporpaMmbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copeprkanue mporpamMmsl 1o (U3MKe HapaBieHO Ha GOPMUPOBAHKE
€CTECTBEHHOHAYYHOU IPaMOTHOCTH O0YYaIOIINXCs U OPTaHU3AIMI0 U3YyUCHUS
¢bu3MKH Ha JAesITeNTbHOCTHOM OCcHOBE. B mporpamme 1no ¢pusnke yuuThIBAIOTCS
BO3MOXKHOCTH y4eOHOTO0 npeameTta B peanuzanuu TpedoBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JINYHOCTHBIM U METApPEIMETHBIM Pe3yJIbTaTaM 00YUCHHUS, a TaKXKe
MEXKMPEIMETHBIE CBSI3U €CTECTBEHHOHAYUYHBIX YUYEOHBIX MPEAMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHMsI.

[TporpamMma no pu3mke ycTaHaBIMBAECT paclpeesieHne yueOHOro MaTepuaia
1o rojgam o0yuyeHus (1o Kjaaccam), mpeJiaraeT MpUMEPHYIO MOCIE10BATEIbHOCTD
U3yYEHHUs T€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MIPEIMETHOTO COAECPKAHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcsl.

[Tporpamma no ¢usmke pa3paboTaHa C LEIbI0 OKa3aHUS METOJUUYECKON
MOMOIIM YUYUTEIIO B CO3/IaHUU paboyell mporpamMmbl 0 y4eOHOMY HPEIMETY.

®dusuka ABISETCS CUCTEMOOOPA3YIOIINUM JJIs1 €CTECTBEHHOHAYUYHBIX YUEOHBIX
PEIMETOB, MMOCKOJIbKY (PM3UUYECKHE 3aKOHBI JIS)KAT B OCHOBE MPOIECCOB U
SBJICHUH, U3y4aeMbIX XUMUEH, OM0JIoruel, acTpoHOMHUEN U (HU3NUECKOM
reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTHHY MUPA,
MPeI0CTaBIIsIeT Hauboee iCHble 00pa3Lbl MPUMEHEHUSI HAYYHOTO METO1a
MO3HaHMsI, TO €CTh CII0C00a MOyYeHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa U3 raaBHBIX 33/1a4 (PU3MUEeCKOro 00pa3oBaHuUs B CTPYKTYpe OOIIETO
o0pa3oBaHMsI COCTOUT B (POPMUPOBAHNHN €CTECTBEHHOHAYYHOU IPaMOTHOCTH U
MHTepeca K HayKe y 00y4arouuxcs.

N3yuenue ¢pu3nku Ha 6a30BOM ypOBHE IPEAIIOIAraeT OBJIaJeHUE CIeAYOUIUMU
KOMIIETEHTHOCTSIMH, XapaKTepU3YIOIIMMH €CTECTBEHHOHAYUYHYIO I'PaMOTHOCTb!
e HAy4YHO OOBSCHATD SIBJICHUS;
e OIICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEJOBAHMUS;
e HUHTEPIPETUPOBATH JaHHBIEC U HCIOIb30BaTh HAYUHbIE
JI0Ka3aTeNbCTBA JUIS TOTYYCHHS BHIBOIOB.

[enu n3yuenus GU3MKK HA YPOBHE OCHOBHOT'O O0IIEro oOpa3oBaHus
onpenaeneHsl B Konnenmun npenogaBanus yaueOHoro npeamera «Ou3uka» B
oOpa3oBarenbHbIX opranu3anusax Poccuiickoit denepalinu, peannu3yronmx
OCHOBHBIE 00111€00pa30BaTENbHbIE IPOIPAMMBI, YTBEPKAEHHOU peIICHUEM
Komnernn Munucrepctsa npocseiienus Poccuiickoit denepamuu (mpoToko ot 3
nexadpst 2019 r. Ne [1K4BH).



Hean usyyenus pusuku:

npuoOpeTeHNe UHTEpeca U CTPEMIICHHS 00YUalOIUXCs K HAyYHOMY
U3YYEHUIO MIPUPOJIbI, PA3BUTHE UX MHTEIUIEKTYaIbHbBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEJCTABICHUN O HAYYHOM METO/IE TTO3HAHUs U (HOPMUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLUM SIBIICHUSM;
dbopMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK PE3yJIbTaTa U3y4eHUS
OCHOB CTPOCHHMSI MaTepHH U (PyHIaAMEHTAIbHBIX 3aKOHOB (DU3HKHY;
dbopMUpOBaHUE IPEACTABICHUNA O POJU (DUUKH JIsl pA3BUTHUSA APYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TIPEJCTABICHUN O BOBMOXKHBIX chepax Oymyieit
npo¢eCCUOHATIBHOU JIEATEIbHOCTH, CBSI3aHHOM C (PM3UKOM, MOATOTOBKA K
JanbHeeMy 0Oy4eHUIO B 3TOM HalPaBJICHHH.

JlocTrKeHHEe ATUX TIeJIeH MPOrpaMMEI 10 (U3UKE Ha YPOBHE OCHOBHOTO
oO1rero o0pa3oBaHusi 00ECIEYNBACTCS PEIICHUEM CIICAYIONINX 3a1aY:

npruoOpeTeHNE 3HAHUM O IUCKPETHOM CTPOSHHUHU BEIIECTBA, O
MEXaHUYECKUX, TETJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

npuoOpeTEeHNE YMEHUM OMUCHIBATH U OOBSICHATD (PU3NYECKUE SIBIICHUS C
UCITOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUI;

OCBOCHHE METOIOB PEIICHUS MPOCTCUIITNX pACUETHBIX 3a]1a4 C
UCITOJIB30BaHUEM (DU3UICCKUX MOJICTICH, TBOPUECKUX U
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMECHHI HAOII01aTh IPUPOIHBIC SBIICHUS U BBITIOHSTH OIBITHI,
JabopaTtopHbie pabOThI U AKCIIEPUMEHTATBHBIE UCCIEIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEITHHBIX TPHOOPOB;

OCBOCHHE MPUEMOB PabOTHI ¢ MH(POpMaIen (HU3NIECKOTO COMIEPIKAHMS,
BKJIIOYAst ”H(OPMAIIMIO O COBPEMEHHBIX JOCTIKEHUIX (DU3UKU, aHATU3 U
KPUTUYECKOE OlICHUBaHUE NH(GOPMAIIHH;

3HAKOMCTBO CO cpepamu podecCHoHaTIbHOM ASATSIIBHOCTH, CBA3aHHBIMU
¢ (UBHKON, U COBPEMEHHBIMH TEXHOJIOTHSIMU, OCHOBAHHBIMU Ha
JTOCTIDKEHUSIX (DU3UIECKOM HAYKH.

Ha usyuenue ¢usuku (6a30BbIi ypOBEHB) Ha YPOBHE OCHOBHOTO OOIIIETO

oOpa3oBaHus oTBoAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B He/IeN0), B 8
KJ1acce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 vaca B Heflenio).
[Tpennaraemsrii B mporpaMme 1o (Gpu3uke nepedeHb 1adopaTopHBIX paboT u
OTIBITOB HOCHT PEKOMEH IATEIbHBIN XapaKkTep, YIUTelNb AeIaeT BHIOOP MPOBEIACHHUS
71a00paTOPHBIX PabOT U OTBITOB C YUETOM MHIUBUIYaIbHBIX OCOOCHHOCTEH
00yJaroIuXxcs, CIUCKa IKCIIEPUMEHTATBHBIX 33IaHUH, TIPETIaraeMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOT'0 dK3aMeHa 1o (HU3UKe.



COAEPKAHUE OBYUEHUSA
7 KIIACC

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

®duznka — HayKka o npupoje. SABnenus npupoasl. DU3NYECKUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckue BennuuHbl. M3mepenune ¢pusznueckux Bennyud. Gusndeckue
npubopsl. [lorpentHocts u3mMepeHunit. MexxayHapoaHasi CUCTEMa €IMHHII.

Kak uzuka u qpyrue ecTeCTBEHHbIE HAYKH U3Yy4aloT MPUPOY.
EcTecTBeHHOHAYUYHBII METOT TTO3HAHUS: HAOIOIeHNE, TTOCTAHOBKA HAYYHOTO
BOIIPOCA, BEIIBMIKECHUE TUITOTE3, SKCIIEPUMEHT IO TIPOBEPKE TUTIOTE3, OOBICHEHNE
Habmogaemoro aBieHus. Onucanne GU3NIECKUX SIBJICHUN ¢ TTIOMOIIbIO MOJIEIIEH.

Hemoncmpavuuu.
1.MexaHuueckue, TEIIOBbIE, JIEKTPUUECKHUE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.
2.®usnueckue TpudOpsl U Ipoleypa MPSMbIX U3MEPEHU aHATIOTOBBIM U
U (POBBIM PUOOPOM.

Jlabopamopnvie pabomul u onvimaol.

OmnpeneneHue EHbI IeJICHUS IKaIbl U3MEPUTEILHOTO Tprbdopa.
N3mepeHne pacCcTOsSHUIM.

N3mepenne 00bEMa KUIKOCTU U TBEPAOTO TENa.

Omnpenenenue pa3MepoB MajbIX TEN.

N3mepenue TemMnepatypbl Ipy HOMOIIHU KUJIKOCTHOTO TEPMOMETpa U
JaTyuKa TEMIIEpaTyphl.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TUIOTE3bI: TaJbHOCTh MOJIETA
HIapyKa, MyueHHOTr0 FTOPU30HTAIBHO, TEM OOJIbIIIE, YeM OOJIBIIE BHICOTA
yCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrtpoeHue BelecTBa: aTOMbl U MOJIEKYJIbL, UX pa3Mepbl. OMbITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOEHUE BEIECTBA.

JBr>xenue yactul BemiecTBa. CBsI3b CKOPOCTH ABUKEHUS YACTHI] C
TeMriepaTypoil. bpoyHnosckoe asmxenue, nuddysus. Bzaumoaeiictue yactuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOCHUE Ta30B, KUJIKOCTEH U TBEPABIX
(KpucTamm4ecknx) Teia. B3auMocBsI3b MEX1y CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX U UX aTOMHOMOJICKYJIIPHBIM cTpoeHrneM. OCOOCHHOCTH
arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

1. Habmronenue 6poyHOBCKOTO JBUKCHHUS.

2. HaGmonenue nuddyzuu.

3. HaGmronenue sBieHui, OObICHSIIOMMXCS MPUTSHKEHUEM WITH

OTTAJIKUBAHUEM YaCTHI] BEIIECTBA.
Jlabopamopuwie pabomol u onvimol.
1. OreHka 1uameTpa aToMa METOJ0M PAJIOB (C UCTOIb30BaHUEM

dboTorpadwuii).
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2. OmbITHI 0 HAOJTIOICHHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKESHUIO JEHCTBHS CHUJI MOJICKYJISIPHOTO TIPUTSKEHUS.

Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.

Mexanuueckoe ABrkeHrne. PaBHOMEpHOE M HEPABHOMEPHOE IBUKECHUE.
Cxopoctb. CpeHsasi CKOpOCTh IPU HEPABHOMEPHOM JIBMKEHUU. Pacyér nytu u
BPEMEHHU JIBUKCHHUSL.

SIBnenue uHepyu. 3aKoH MHEpIMU. B3auMoelicTBUE Te KaK MpUYnHa
M3MEHEHHUS CKOPOCTH JABUXKEHUS Tesl. Macca Kak Mepa HHEPTHOCTH Tena.
[InoTHOCTH BeliecTBa. CB3b INIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B €IMHULIC
o0BEMa BelecTna.

Cuiia Kak XapakTepUCTHKA B3auMOIeUcTBUA Tell. Cuiia ynpyrocTy U 3aKOH
['yka. I3mepeHue cuiibl ¢ MOMOIIbIO JUHAMOMETpA. SIBIEHNE TATOTEHUS U CUIIa
TskecTd. Criia TSOKECTH Ha IpyTuXx Iutanerax. Bec tena. HeBecomocts. Cnoxkenue
CWJI, HAIIPaBJIEHHBIX 110 OAHOU NpsiMoil. PaBHOelicTByomas cuil. Cuna TpeHusl.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOA. TpeHne B IPUPOE U TEXHUKE.

Jlemoncmpayuu.

1. HaGnroneHue MexaHMUeCKOro JIBHXKEHUS Tela.

2. HM3mepeHune CKOpOCTH MPSAMOIUHENHOTO JIBHKEHUSI.

3. HaOmionenue siBnieHus MHEPIUU.

4. HaOmroneHue u3MeHEeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUU TEJI.

5. CpaBHEeHHME MaccC IO B3aUMOJICHCTBUIO TE.

6. CrnoxeHue CuJj, HalpaBJIEHHBIX MO OAHOM MPSIMOIA.

Jlabopamopuwie pabomul u onvimel.

1. OmnpezeneHne CKOPOCTH PAaBHOMEPHOTO ABMKEHUS (IIapUKa B KUJIKOCTH,

MOJIEJIH JICKTPUIECKOT0 aBTOMOOWIIS M TaK Jajee).
2. Ompenenenue cpeHeR CKOPOCTU CKOJIbKEHUSI OpyCcKa Wi IIapuKa 1Mo
HAKJIOHHOM IUIOCKOCTH.
3. OmnpexaeneHue MIOTHOCTH TBEPAOTO TeEA.
OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH pacTsKeHUs (edhopMariim)
MPY>KUHBI OT MIPUII0KEHHOUN CHUIIBI.

5. ONBITBL, JEMOHCTPUPYIOUIUE 3aBUCUMOCTb CUJIbI TPEHUSI CKOJIBKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTEN M ra3oB.

Jasnenue. CriocoObl yMEHbILICHUS U YBEIUYECHUS AaBieHus. /[aBnenue rasa.
3aBUCUMOCTb JaBJEHUS ra3a oT 00bEMa, TeMrneparypsl. [lepenaua naBieHus
TBEPABIMU TEJIAMH, KUJIKOCTIMU U Tazamu. 3akoH [lackans. [ITneBmaTuueckue
MaIllUHbI. 3aBUCUMOCTh JABJICHUS KUJIKOCTH OT IITyOuHbI. ['MapocTaTHecKuii
napagokc. Coolaromuecs: cocyibl. [ napaBiniecKkie MEXaHU3MBbl.

AtMocdepa 3emiin u atMmochepHoe naBiaeHue. [[puunnel cyiecTBoBaHus
BO3yIIHON 00010uku 3emiu. OnbiT Toppudenu. M3mepenue arMmocepHOro
JaBJeHUs. 3aBUCUMOCTh aTMOC(EPHOTO JaBICHUS OT BHICOTHI HAJ] YPOBHEM MODSI.
[Tpubops! 17151 M3MepeHns aTMOC(hHEepPHOTO TaBJICHMUS.



JlericTBue KUAKOCTH U ra3a Ha NOrpyKEHHOE B HUX Teso. BriTtankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoraBanue.

Jemoncmpayuu.
3aBUCUMOCTbD JAABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmaromyecs cocy/bl.

['mapaBauueckuut mpecc.

[IposiBrieHne necTBUS aTMOCHEPHOTO JABIICHHUS.

3aBUCUMOCTH BBITAJIKUBAIOIIECH CHIIBI OT 00BEMA MOTPYKEHHOM YaCTU
T€JIa ¥ TUIOTHOCTH KHUJKOCTH.

PaBeHCTBO BBITATKUBAIOIIEN CHIIBI BECY BBITECCHEHHOM KUIKOCTH.

Y ciioBue 11aBaHus TEN: IJIaBaHUE WM MOTPYKEHUE TEIl B 3aBUCHUMOCTH
OT COOTHOIIIEHUS TJIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopnvie pabomul u onvimaol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIE OT 00BbEMA MOTPYKEHHOHN B
YKUJIKOCTh YaCTH TeJa.

2. OnpeneneHne BITAIKUBAIOIIECH CUIIbI, AEHCTBYIOIIEH Ha TENO,
IOrPYKEHHOE B )KUIAKOCTbD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEN CUIIBL, JEUCTBYIOIIEH HA TEJIO
B JKMJKOCTH, OT MaccChl TeJa.

4. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOILIECH CUIIBI,
JEHCTBYIOLIEH Ha TEJIO B KUAKOCTH, OT 00BEMA MOTPYKEHHOU B
JKUJIKOCTh YAaCTH T€Ja U OT IUIOTHOCTH KUIKOCTH.

5. KoHCcTpyupoBaHHe apeoMeTpa WK KOHCTPYUPOBAHUE JIOAKHU U
OIIpPEICIIEHUE €€ TPY30IOABEMHOCTH.

Pa3zgea S. Pabora u MOIIHOCTB. JHeprus.

Mexanudeckast pabota. MoOITHOCTb.

[TpocThie MEXaHU3MBI: pbIYar, 0JIOK, HaKJIOHHAs TJI0CKOCTh. [IpaBuiio
paBHOBecus prruara. [I[puMeHeHne npaBusiia paBHOBECHS pblyara K OJIOKy.
«3o0notoe npaBwiio» mexanuku. KITJ[ mpocTteix mexanu3moB. [IpocTeie
MEXaHU3MBbI B OBITY ¥ TEXHUKE.

Mexanndeckas sHeprusi. Kunetnueckas u noTeHpanbHas sueprus. [Ipespanienue
OJIHOTO BUJIa MEXaHUUYECKOM S3HEPTrUH B APYTroidl. 3aKOH COXPAHEHHUS SHEPTUHU B
MEXaHUKE.

Hemoncmpauuu.

1. ITpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopusie pabomel u onvimel.

1. Ompenenenuie pabOThl CHIIBI TPEHUS NMPU PABHOMEPHOM JIBI)KCHUU Teja

10 TOPU30HTAIIBHON TOBEPXHOCTH.

HccnenoBanne ycioBUA paBHOBECHUS pblyara.
N3mepenue KIIJ[ HaKIIOHHOW MIIOCKOCTH.

N3ydeHne 3aKk0Ha COXpaHEHUSI MEXAHUYECKON DHEPIHUH.

o vk wnNPRE
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8 KIIACC

Pa3nea 6. TensioBbIe AIBJICHUS.

OCHOBHBIE MOJ0KEHUS MONEKYISIPHO-KUHETUUECKOM TEOPUHN CTPOCHHUS
BellecTBa. Macca U pa3Mepsl aTOMOB U MOJIEKYJT. OIBITHI, MOATBEPKIAFOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUU.

Monenu TBEPAOIO, KUAKOTO U Ta3000pa3HOT0 COCTOSHUMN BEIIECTBA.
Kpucrammueckue u amopgHbie Tesna. O0bsICHEHUE CBOMCTB I'a30B, JKUJIKOCTEH U
TBEPIBIX TEJI HA OCHOBE MOJIOKEHUN MOJEKYISIPHO-KUHETUYECKON TEOPHH.
CMmaunBaHu€e U KallWUISIPHBIC sIBJICHUS. TemIoBOe pacuIupeHue U CKaTue.

Temneparypa. CBsi3b TEMIIEpATYPhl CO CKOPOCTHIO TETJIIOBOTO JABUKEHUS
yactull. Buyrpennsist saeprusi. CriocoObl I3MEHEHHS BHYTPEHHEH YHEPTHU:
TeIionepeaaya u copepiieHue padbotel. Buibl Tenionepenayu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3TyUYCHHUE.

KonudectBo TernoTel. Y nenpHas TEII0EMKOCTh BelecTBa. TermiooOMeH u
TEIJIOBOE paBHOBECHE. Y paBHEHUE TEIUIOBOro OanaHca. [lnaBnenue u
OTBEPAECBAHUE KPUCTAJUIMYECKUX BEIIECTB. Y ACIbHAS TEIUIOTA IJIaBICHUS.
[Tapoo6pazoBanue u koHaeHcanus. Mcnapenne. Kunenue. Y nenpHas Teriora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhI KATIEHUS OT aTMOC(PEPHOTO
JIABJICHHSI.

BnaxnocTh BO3ayXa.

OHeprus TOIUINBA. Y IeNIbHAS TEIIOTa CTOPAHUS.

[Tpunune! pabots! TeruoBbix aurareneil KI1/] termmoBoro asurarens.
TennoBbie ABUTATEIU U 3aIIUTA OKPYKAIOIICH CPE/Ibl.

3aKOH COXpaHEHUS U MPEBPaILCHUs] PHEPTUU B TETUIOBBIX MPOIIECCaX.

Jemoncmpayuu.

HaOmronenne OpoyHOBCKOTO JABUKEHHUS.

Hab6monenne nuddysun.

HaGmronenne sBiieHni cMauMBaHUs ¥ KaITWJIISIPHBIX SIBJICHUM.
HabnrogeHue TemioBoro pacuupeHus Tel.

W3meHenue naBieHus ra3a npyu M3MEeHEHUH 00bEMa U HarpEBaHUH UITU
OXJIQXKCHUU.

6. IlpaBuna usmepeHus TemMnepaTyphbl.

7. Bunsl Tenmonepenayu.

8. OxJjaxaeHue Npu COBEPILICHUH PaOOTHI.

9. HarpeBaHue npu coBepiieHUH paOOThl BHEITHUMHU CHJIAMH.

10. CpaBHEHHE TEIIIOEMKOCTEH Pa3IMUHBIX BEIIECTB.

11. HaOmronenue KuneHus.

12. HabnrogeHue mocTosHCTBa TEMIIEpaTyphl MPH TIJIABJICHUH.

13. Mojienu TernaoBbIX IBUTATEIICH.

Jlabopamopuvie pabomul u onvimol.

1. OmbITHI 110 OOHAPYKEHUIO TEUCTBUS CHIJI MOJICKYJIIPHOTO TTPUTSHKCHHUS.
2. OnbITHI 110 BRIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM WJIU caxapa.

LA



3. OnpIThl O HAOTIOJEHUIO TETJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPJBIX TEIL.
Onpenenenue AaBiICHUS BO3AyXa B OaJIOHE MINPHUIIA.

5. OnbITBL, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb JIABJIEHUS BO3AyXa OT €r0

00BbEMa U HArPEeBAHUS WM OXJIAXKICHUS.

6. IIpoBepka runoressl IMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUIAKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYpHhI.
7. HaOmroneHue n3aMeHeHNsl BHYTPEHHEW SHEPTUU Teja B pe3yJibTare
TEIIONEepeaul U padOThl BHEITHUX CHJL.

8. HccienoBaHue sIBJIICHUS TEIJIOOOMEHA IPU CMEIIUBAHUU XOJIOJHOMN U

ropsi4eu BOJBL.

9. OmnpeneneHne KOJINYECTBA TEIUIOTHI, OJYYEHHOTO BOJOM IIPU

TEIJI000MEHE C HATPEThIM METATTMYECKUM HUITUHAPOM.

10. OnpezeneHne yAelbHON TEMI0EMKOCTH BEILIECTBA.

11. MccnenoBanue npouecca uCapeHusl.

12. OnpeziesieHne OTHOCUTENIBHOM BIAXKHOCTH BO3/1yXa.

13. OnpeneneHne yaeabHON TEIUIOTHI IUIABJICHUS JIbJA.

Pazges 7. JaekTpudeckue 1 MAarHUTHbIE SIBJICHHS.

Onextpuzanus Teil. J[Ba poaa 3JIEKTpUYECKUX 3aps0B. B3anmonelicTere
3apshKEeHHBIX Tell. 3akoH KynoHa (3aBUCHMOCTH CHITBI B3aUMOICHCTBUS
3apSKEHHBIX T€J OT BEJIMYMHBI 3apsJI0B U PACCTOSHUS MEXKY T€JIaMU).

Dnekrpudeckoe nonie. HanpsxEéHHOCTh dnekTprudeckoro nois. [Ipunnnn
CYINEpIIO3ULIUU IEKTPUUECKUX MOJIeH (Ha KAUeCTBEHHOM YPOBHE).

Hocurenu snexTpudeckux 3apsAaoB. DJIEMEHTAPHBIN JIEKTPUUECKHAN 3aps.
Crpoenne aroma. [IpOBOJHUKHN U IUIEKTPUKH. 3AKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsa.

DNEKTPUYECKNN TOK. Y CIIOBHSI CYyLIECTBOBAHUS IIEKTPUUYECKOTO TOKA.

W cTOYHUKHN TTOCTOSIHHOTO TOKA. J[efCTBUS AIEKTPUUIECKOTO TOKa (TEIIOBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUIN TOK B JKUJIKOCTSX U ra3ax.

Onektpuueckas nenb. Cuiia Toka. IIEKTPUUECKOE HANPsHKEHUE.
ConpoTtuBieHHe TPOBOJHUKA. Y IeJIbHOE COTPOTUBIICHUE BellecTBa. 3aKkoH Oma
JUIsl yyacTka uenu. [lociienoBaTenbHOe U apajuieIbHOE COEUHEHNE
IIPOBOJTHUKOB.

PaboTa 1 MOITHOCTB 3JIEKTPUUECKOTO ToKa. 3akoH [[xoyns—Jlenua.
DIEKTPUYECKUE LIETIH U TOTPEOUTENH dNEKTPUUYECKOM 3Hepruu B ObITy. KopoTkoe
3aMBbIKaHHUE.

[TocTosiHHBIE MAarHUTHI. B3aMMOIENCTBHUE TOCTOSIHHBIX MATHUTOB.
MarnuTtHoe none. MarauTHoe noJie 3eMJIM U €ro 3Ha4YEHUE JUJIS AKU3HU Ha 3eMIIE.
OmnpiT Dpcrena. MarHuTHOE o€ SJIEKTPUYECKOro ToKa. [[pumenenne
AJIEKTPOMArHUTOB B TEXHHKE. JIeHiCTBHE MAarHUTHOTIO MOJISl HA TPOBOJAHUK C TOKOM.
DNEeKTpOABUTaTENb MOCTOSHHOIO TOKA. MICIIONb30BaHUE IIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHOPTE.



OneiTel @apaned. SABneHue 3neKTpoMaratuTHOW nHAYKuuu. [Tpasuio Jlenna.
OnexTporenepaTtop. CrnocoObl MOTy4YEHHs FIEKTPUUECKON SHEPTUU.
DNEKTPOCTaHIIMH HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.

Jemoncmpayuu.
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25.

DIIEKTpU3ALMS TEN.

JIBa pona 3JIEKTpUYECKHX 3apsi0B U B3aUMOJCHCTBUE 3aPSKEHHBIX TEI.
YCTpPONCTBO U ACHUCTBUE SIIEKTPOCKOIIA.

DNeKTpocTaTUIeCcKast HHAYKIUS.

3aKOH COXpaHEHUS AIEKTPUUECKUX 3aPSIO0B.

[IpOBOTHUKH U AUBIEKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.

N cToUuHMKHN TOCTOSIHHOTO TOKA.

JlericTBUS DIEKTPUUYECKOTO TOKA.

. DNEKTPUYECKUIN TOK B KUJKOCTH.

. I'a30BbIi pasps.

. I3mepenue cuibl Toka aMIepMETPOM.

. I3mepenue 3JIeKTpUYeCcKOro HanpsKeHUsI BOJIbTMETPOM.

. PeocraTr 1 MarasuH COpOTHUBIICHUM.

. BzaumoieiicTBre NOCTOSIHHBIX MarHuTOB.

. MoaenvupoBaHre HEBO3MOKHOCTHU PA3JICIICHUS TTOJFOCOB MAarHUTA.
. MonennpoBaHre€ MarHUTHBIX MOJIEA MOCTOSIHHBIX MAarHUTOB.

. OneIT Dpcrena.

. MarauTHoe€ noJie Toka. DJIeKTPOMATrHUT.

. JlelicTBHE MarHUTHOTO MOJIs HAa TPOBOAHUK C TOKOM.

. DNEKTPOJIBUTATEIb MOCTOSIHHOTO TOKA.

. UccnenoBanue ABiaEHUS 3IEKTPOMArHUTHOW UHAYKIIVH.

. OnwiTel @apajes.

. 3aBUCUMOCTb HaNpaBJICHUSI MHIYKIIMOHHOTO TOKA OT YCJIOBHUH €ro

BO3HUKHOBEHUSI.
DJIEKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuwie pabomul u onvimaol.

1.

o vk~ w

OnbITH IO HAOTIOIEHUIO JICKTPU3AINH T MHAYKIIUEH U pr
COTPUKOCHOBEHHH.

HccnenoBanue nercTBUA JIEKTPUUYECKOTO TI0JI HA IIPOBOJHUKHA U
JTUDJICKTPHUKH.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
M3mepenre u peryIupoBaHie CHITbI TOKA.

H3mepenne U peryIupoBaHUe HAMIPSHKEHUS.

HccnenoBanrie 3aBUCUMOCTH CHJTBI TOKA, UAYIIETO Yepe3 PE3UCTop, OT
COTPOTHUBJICHUS PE3UCTOPA U HATIPSDKCHUS Ha PE3UCTOPE.

OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD DJIEKTPUIECKOTO
COTPOTHUBJICHUS IPOBOTHUKA OT €T0 JJIMHBI, IUIOIIAIA TOTIEPEUYHOTO
CEUCHHS M MaTepuara.



10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

[IpoBepka npaBuiia CIOKECHUS HANPSIKEHUHN TP MTOCIEI0BATEIILHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka npaBuia AJis CHIIbI TOKA IIPU MapauIeIbHOM COCIMHEHUN
PE3UCTOPOB.

Omnpenenenue pabOThI AAEKTPUUECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
Ornpenenenne MOITHOCTH JIEKTPUUYECKOTO TOKA, BBIACIISIEMOMN Ha
pe3ucrope.

HccenenoBanne 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YEPE3 JaMIIOUKY, OT
HaIpsDKEHMS Ha HEW.

Onpenenenue KIIJ[ HarpeBaTesns.

HccnenoBanre MarHUTHOTO B3aUMOJCUCTBUS TOCTOSIHHBIX MAarHUTOB.
N3ydyeHrne MarHuTHOTO TOJISl MOCTOSIHHBIX MAarHUTOB TIPU UX
00BbEIMHCHUU U Pa3/ICTICHUH.

HccnenoBanue AEUCTBUS IIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OMBIThL, TEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI B3AUMOICHCTBUS
KaTYILIKU C TOKOM U MarHuTa OT CUJIbl TOKAa U HAIlPaBJICHUS TOKA B
KaTyIlKE.

N3ydeHne 1erucTBUS MArHUTHOIO TOJISI HA IIPOBOJIHUK C TOKOM.
KoHcTpynpoBanue u nzydeHue paboThl JJIEKTPOABUTATEIS.
N3mepenune KII/] anexkTpoaBUraTeabHON yCTAaHOBKH.

ONBITHI 110 UCCIEA0BAHUIO SIBICHHS SJIEKTPOMAarHuTHOW UHIYKIINU:
MCCJICIOBAHUE U3MEHECHUH 3HAYEHHS U HAMPABJICHHUS UHIYKIIHOHHOTO
TOKA.
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Pa3znen 8. Mexannueckue siBJCHHUS.

Mexannueckoe nBuxeHrne. MarepuaibHas Touka. Cucrema oTcuéra.
OTHOCUTENBHOCTh MEXAHUYECKOTO JIBMKEHUSA. PaBHOMEpHOE NPSIMONTMHENHOE
nBr>keHUe. HepaBHOMEpHOE MPsAMOJMHENHOE BM>KeHUE. CpellHssl 1 MTHOBEHHAS
CKOPOCTb TeJa IPU HEPABHOMEPHOM JBUKECHUU.

Yckopenue. PaBHoyckopeHHOE TTpsiMosInHEHOe ABMxKeHue. CBoOO0IHOE
nageHue. OnsITel ['anues.

PaBHOMEpHOE IBH>KEHHE 110 OKPY)HOCTH. [leprnoa u yactora oOpaeHusl.
JIuneinHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

[lepBsiii 3akoH HptoToHa. Bropon 3akon Herotona. Tpetuit 3akon HeroTona.
[IpyHIMN CyTIepIIO3UIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuita TpeHusi: cuia TPEHUS CKOJIbKEHUS, CUila
TPEHUs [0KOs1, APYT'Ue BUJIBI TPEHUS.

Cuna TSKeCTH U 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOPEHHE CBOOOJHOTO
nageHus. J[Brmxenue mianet Bokpyr CoinHua. IlepBas kocMuyeckast CKOpOCTb.
HesecomocTh U nieperpysKu.

PaBHOBecue marepuaibHON TOUKU. AOCONIIOTHO TBEPOE Teno. PaBHOBecue
TBEPJIOIO TeJIa € 3aKPEIIEHHON OCBIO BpaleHuss. MoMeHT cuiibl. LIeHTp TskecTH.

Nmmynsce tena. 3menenne nmmyisca. Mmiynbe cuibl. 3aKOH COXpaHEHUs
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanuueckasi paboTa ¥ MOIIHOCTh. PaboTa cui TshKecTH, yIpyrocTy,
TpeHus. CBs3b s3Hepruu u padbotsl. [loTeHunanbHas sHEprus Tesa, MOJHATOTO Haj
ITOBEPXHOCTHIO 3eMJIU. [loTeHIMabHas SHEPTHS CKATON NPy KMUHbL. KuHeTnyeckas
sHeprus. Teopema 0 KWHETHYECKON SHEPTUH. 3aKOH COXPAHEHUs MEXAHUYECKOU
DHEPI'UH.

Jemoncmpayuu.

1. HabmroneHue MexaHH4eCcKOoro JBMKEHUsI Tela OTHOCUTEIBHO Pa3HBIX Tel

OTCYETA.

2. CpaBHeHHE NTyTEH U TPAEKTOPUM JBUKEHHS OJTHOTO M TOTO K€ Telia
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCYETA.

M3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHUS.

HccenenoBanre Npu3HaKOB PaBHOYCKOPEHHOIO JIBUKECHUS.

HabGnronenue nBr>xeHus Tejla o OKPY>KHOCTH.

HaOmronenre MexaHu4ecKuXx sIBJICHUM, TPOUCXOISAIINX B CUCTEME OTCUETA

«Tenexka» nmpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU

OTHOCUTEIBHO KaOMHETa (PU3MKH.

7. 3aBUCHMMOCTH YCKOPEHHMS TeJa OT MACCHI TeJla U AEHCTBYIOIIEN HA HETO
CUJIBL.

8. HaOmroneHue paBeHCTBA CUJT TIPHU B3aUMOJICHCTBUMN TE.

9. M3meHeHue Beca Tena npu YCKOPEHHOM JABUKECHUH.

10. Ilepemava ummynbsca npu B3auMOJICVCTBUM TE.

11. IlpeobpazoBanusi SHEPTUM PU B3aUMOAECUCTBUH TEJL.

o vk w



12.
13.
14.
15.
16.

CoxpaHeHHe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHue UMITyJibca Mpu a0COJIIOTHO YIPYTOM B3aUMOJCHCTBUMU.
Hab6nronenue peakTUBHOTO ABUKEHUSI.

CoxpaHeHre MEXaHUYECKOM IHEPTrUuu pHU CBOOOHOM MaJICHUU.
CoxpaHeHre MEXaHMYECKON SHEPTUH MPH IBUKEHUU TEJIa N0 IEUCTBUEM
MPY>KUHBI.

Jlabopamopnvie pabomul u onvimaul.

1.

10.

11.

KoncTtpynpoBanue Tpakrta A pa3roHa U JaTbHEHUIIEro paBHOMEPHOTO
JIBUKCHHMSI IIAPUKA WU TEIEKKH.

Omnpenenenne cpeaHe CKOPOCTH CKOJIBKEHUS OpyCKa WIIA JBUKEHUS
[IapPUKA 10 HAKJIOHHOW INTOCKOCTH.

Omnpenenenre yCKOPEHHs Tela MPU paBHOYCKOPEHHOM JBHUKECHHUH T10
HAKJIOHHOU IUTOCKOCTH.

HccnenoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHHU IIPU PaBHOYCKOPEHHOM
JBUKEHUH 0€3 Ha4aJbHOW CKOPOCTH.

[TpoBepka runoTe3bl: €Cau Npu paBHOYCKOPEHHOM JBUKEHUH 0€3
HAYaJIbHOM CKOPOCTH IYTH OTHOCSTCS KaK psiJi HEUETHBIX YHCE, TO
COOTBETCTBYIOLIME POMEXKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBaHue 3aBUCUMOCTH CHJIbI TPEHUSI CKOJIBKEHUS OT CUJIbI
HOpPMAaJIbHOI'O JAaBJICHUS.

Omnpenenenue KodPphuureHTa TPEHUS CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenre paboThI CHIIBI TPSHHSI IPH PABHOMEPHOM JIBIKEHUH TeTa
110 TOPU3OHTAILHOM MTOBEPXHOCTH.

Omnpenenenre paboThI CHIIBI YIPYTOCTH MPHU MOABEME TPy3a C
UCTIOJIb30BaHUEM HETIOABMKHOTO U TIOJBMYKHOTO OJIOKOB.

N3ydeHne 3aKoHa COXPAHEHUS SHEPTHUH.

Paznen 9. Mexanuveckue Kojae0aHUs U BOJIHBI.

Konebarenbnoe asmxeHne. OCHOBHBIC XapaKTEPUCTUKHU KOJIEOAHUM: TIEPUO/I,
4acToTa, aMIUIMTyAa. MareMaTuueckuil U NPy KUHHBIN MaaTHUKU. [IpeBpanieHue
DHEPTUU TP KOJIeOATETHHOM JIBHKCHHH.

3aryxaromue konebanus. BeinyxeHHble koneOanus. Pezonanc.
Mexanuyeckue BoyiHbI. CBOMCTBa MeXaHUYECKUX BOJIH. [IpogosbHbIE 1
MOIEPEYHbIC BOJIHBI. J[JIMHA BOJIHBI K CKOPOCTH €€ paciupOCTPAHEHHS.
Mexanunyeckue BOJIHbI B TBEPIOM TeEJE, CEHCMUYECKUE BOJIHBL.

3ByK. ' poMKOCTB 3ByKa U BbIcOTa TOHA. OTpaxkeHue 3Byka. Hppa3Byk u
YIbTPa3BYK.

Hemoncmpauuu.

1.

HaOmronenne koebanuii T Mo AEHCTBUEM CHIIBI TSXKECTH U CHIIBI
YIPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTU U Ha MPY>KUHE.
Hab6nronenune BRIHY)ISHHBIX KOJIeOaHW U PE30HAHCA.
PacnipocTpaneHnne npo10IbHBIX ¥ TIOTIEPEYHBIX BOJIH (HA MOJICTIH ).



5. HaOnroneHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKyCTHYECKUU PE30OHAHC.
Jlabopamopuvie pabomul u onvimaul.
1. OmpezeneHue 4aCTOTHI U MIEpUoa KOJeOaHU MaTeMaTUYeCKOro
MasiTHUKA.
OmnpeneneHre 4acToThl U MEpUoia KoJieOaHUN MPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTHY TIEPHO/Ia KOJIeOaHUI MOJBEIIEHHOTO K HUTH
rpy3a OT IJIMHBI HUTH.
4. HccrnenoBaHue 3aBUCUMOCTH IEpUOAA KOJIEOAaHUH PYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCUMOCTH NEPUOIa KOJIeOaHU Tpy3a, MOBEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.

6. ONBITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh TIEpHOIa KOJIeOaHUI
MPYKMHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJICHUS.

Pazgea 10. DneKTpoOMAarHuTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DIEKTPOMArHUTHOE TOJI€. DIEKTPOMArHUTHBIE BOJIHBI. CBOMCTBa
AIEKTPOMAarHuTHbHIX BOJH. [llkaia anekTpoMarHuTHBIX BOJIH. Mcnonbs3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3U.

DnekTpoMarHuTHast mpupoja ceeta. CKopocTh cBeTa. BoaHOBEIE CBOMCTBA
CBETa.

Hemoncmpauuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimel.

1. M3ydeHue CBOWMCTB JIEKTPOMArHUTHBIX BOJIH C MTOMOIIBI0 MOOUIIBHOTO

TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJICHHS.

JlyueBas monenb cBera. Mictounuku ceeta. [Ipsamonnnerinoe
pactipoctpaHenue cseta. 3armenus Connua u JIynsl. Otpaxenue ceta. [lnockoe
3epKajo. 3aKOH OTPaXKEHHUSI CBETA.

[Ipenomnenue cera. 3akoH npenomieHus ceeta. [lonHoe BHyTpeHHEe
oTpakeHue cBera. Mcnoib30BaHUE MOJTHOTO BHYTPEHHETO OTPAKECHUS B
ONTHYECKUX CBETOBOJIAX.

JIunza. Xox mydeit B muH3e. OnTudeckas cucteMa goTtoanmnapara,
MHUKpPOCKOTIA U Tejeckorna. ['1a3 kak ontuyeckas cucrema. biamzopykocTs u
JATbHO30PKOCTb.

Paznoxenue 6emnoro ceera B ciektp. OnbiTel HetoToHa. CrioxxeHne
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Hemoncmpayuu.

1. IIpsmonnHENHOE pacnpOCTPAHEHHUE CBETA.

2. OTpaxkeHue cBera.

3. [lomyuenune n300pa’keHUIA B INTOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
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[Ipenomnenue ceera.

OnTuueckuii CBETOBO/I.

Xoj ayuyer B coOMparolie JIMH3e.

XoJ JIyder B paCCEUBAIOIIEH JIMH3E.

[TonyueHne n300paKeHUI C TOMOIIBIO JTUH3.

. Ipunnun neictBus GoToanmnapaTa, MUKPOCKOIIA U TEJIECKOTIA.

10. Mojenb riasa.

11. PaznoxkeHue 6e10ro cBeTa B CIEKTP.

12. [TomydyeHue 6enoro cBeTa Mpu CI0KEHUU CBETA PA3HBIX 1IBETOB.
Jlabopamopuvie pabomul u onvimaol.

1.

HccnenoBaHue 3aBUCMMOCTH YIJIa OTPAXKEHMsI CBETOBOTO JIyda OT yrja
najeHUsl.

W3ydeHne XxapakTepUCTHK U300pakeHUs IPeIMETa B INIOCKOM 3€pKalle.
HccnenoBanye 3aBUCHMOCTH yIila MPEJIOMIICHHS] CBETOBOTO JIyda OT yIJIa
NAJICHUS HA TPAHULIE «BO3LyX—CTEKIIOM.

[Tosryuenue n300pakeHNii ¢ MOMOIIBIO COOMPAIOLIEH JIMH3HI.
Omnpenenenne GOKYCHOTO pacCTOSIHUSI U ONTUYECKOM CUIIBI cCOOMparoLIeit
JIMH3BIL.

OMnBITHI 110 Pa3NIOKEHUIO OEJIOTO CBETA B CIIEKTP.

OmnbITHI 110 BOCIIPUATHIO IIBETA MIPEAMETOB IIPU UX HAOIIOJAECHUN Yepes
L[BETOBbIE (DPUIIBTPBI.

Pasznen 12. KBaHTOBBIC SIBJICHHS.

Omneitel Pezepdopaa u nnanerapHas mojens atoma. Moaens aroma bopa.
Hcnyckanue u nornioueHre cBeta aroMoM. KBaHThI. JIMHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anb(a, 6eTa- u ramma-uzinydeHus. CTpoeHue aTOMHOTO
anpa. HykimonHas monens atoMHOro siapa. M3oronsl. PannoakTuBHbIe
npespatenus. [lepron monypacnana aTOMHBIX SIEP.

SAnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsAI0BOTO U MAaCCOBOI'O YHCEIL.
DHeprus CBsA3M aTOMHBIX sA1iep. CBs3b Macchl ¥ d3Heprun. Peakuuu cunTesa u
nenenus saep. crounnku 3eprun CosHIa U 3BE3NI.

SnepHas sHepreTuka. J[elcTBUS paAuOAKTUBHBIX U3JIyYEHUN HA )KUBbBIC
OpTaHU3MBI.

Hemoncmpayuu.

1
2
3.
4.
5
6.

CnexTppl U3ITy4EeHUS U MTOTJIOIEHNS.

CnexTpsl pa3aIM4HbIX ra30B.

CnekTp Boaopoa.

HaGmronenue tpexoB B kamepe Busbcona.

PaboTa cuéTrunka HOHU3UPYIOUINX U3ITYyYEHUH.

Perucrpanus nzimydeHus: IpUPOIHBIX MUHEPAJIOB U IMTPOJYKTOB.

Jlabopamopuwie pabomul u onvimaol.

1.
2.

HabmroieHue CromHbIX ¥ IMHEHYAThIX CIIEKTPOB U3ITyUEHUS.
HccnenoBaHue TPEeKOB: U3MEPEHNUE SHEPTHUH YACTHIIBI IO TOPMO3ZHOMY
nyTtu (o poTtorpadusm).



3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOpPHUTEIHLHO-00001IAOIIUI MOLYJIb.

[ToBTOpUTENHEHO-00001IIAIOIINI MOAYJTh TPEIHA3HAYEH ISl CUCTEMATU3 AU
1 000011IeHHs IPEMETHOTO COJIEP>KAHUS U OIbITa JIESITeIbHOCTH,
IpUOOPETEHHOTO MPU U3YUEHUH BCETo Kypca (PU3MKH, a TaK¥Ke AJIs MOATOTOBKU K
OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY M0 (U3HKE i1 00ydaronumxcs,
BBIOPABIIIUX ATOT yU4EOHBIN MpeMeT.

[Ipu n3yuyeHn TaHHOTO MOAYJISl PEATTU3YIOTCSl U CUCTEMATU3UPYIOTCS BUJIbI
JEATEeIIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEUNBAETCS JOCTUKEHUE MPEIMETHBIX U
MeTaIpeAMETHBIX TUIAHUPYEMBIX PE3yJIbTaTOB 00ydeHUs, HOPMUPYETCS
€CTECTBEHHOHAY4YHAasl TPAMOTHOCTh: OCBOCHUE HAYYHBIX METOJIOB UCCIIEIOBAHUS
SIBJICHUM TIPUPOJIbI U TEXHUKH, OBJIAJICHUE YMEHUAMH OOBICHAThH (PU3nUecKue
SBJICHUS, TPUMEHSISI TTOJTyYEHHBIE 3HAHUS, PEeIIaTh 3a/1a4d, B TOM YUCTIEe
KAUYE€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.

[IpyHIMONATBHO AESITENbHOCTHBIN XapaKTeP JAHHOTO pa3/eia pealn3yeTcs
3a CY€T TOr0, YTO OOYUAIOIIHUECS BBIMOIHSIOT 33/IaHUsI, B KOTOPBIX UM
npeiaraeTcs:

Ha OCHOBE IMOJYYEHHBIX 3HAHUM paclio3HaBaTh U HAYYHO OOBSICHATH
dbu3nueckue SBICHUS B OKPY>KAIOIIEH MPUPO/IEC U TTOBCEAHEBHOM JKU3HU;

HCITI0JIb30BATh HAYYHBIE METOJIbI UCCIIEIOBAHUS (PU3NYECKUX SIBJICHUHN, B TOM
Yyucie sl IPOBEPKU TUIIOTE3 U MOJTYyUYCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSICHSITh HAYYHbIE OCHOBBI HAa00JIe€ BaXKHBIX JOCTUKEHUNU COBPEMEHHBIX
TEXHOJIOTUI, HallpUMEP, MPAKTUIECKOTO UCTIOJIb30BAHUSI PA3IMYHBIX HCTOYHUKOB
HHEPIUM Ha OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHUS BCEX U3BECTHBIX BUIOB
SHEPIUH.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuenne pu3nku Ha ypoBHE OCHOBHOTO 00111ero 00pa3oBaHUs HAMPABJIEHO Ha

JOCTUKEHUE TIMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbIX

pe3ynbTaToB.

B pe3ynbpTaTe u3yueHus: Gpu3NKU Ha ypOBHE OCHOBHOI'O OOIIET0 00Opa30BaHUs y

oOyuarolierocsi OyayT copMUPOBAHBI CIEAYIOUIUE TNYHOCTHBIE PE3YJIbTAThl B

YaCTH:

e 1) maTpMOTHYECKOr0 BOCIIUTAHMSA:

e - [IPOSIBJICHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOU
duznyecKoil HayKu;

e - IIEHHOCTHOE OTHOILIEHUE K IOCTHKEHUSIM POCCUUCKUX YUEHBIX-(DU3UKOB;

e 2) rpaIaHCKOIr0 ¥ 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e - TOTOBHOCTb K aKTUBHOMY YYaCTHIO B OOCYXJAEHHH OOIIECTBEHHO 3HAUUMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM IMPUMEHEHUEM JTOCTHKEHUN
busuKy;

e - OCO3HaHHUE BAXXHOCTH MOPAJIbHO-3TUYECKUX IPUHIINAIIOB B IEATEIbHOCTH
YYEHOTI0;

e 3)3CTEeTHYeCKOro BOCIIUTAHMS:

e - BOCIIPHUSTHE ICTETUUECKUX KaYeCTB (PU3NUECKON HAYKH: €€ rapMOHUYHOTO
MIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MMO3HAHMS:

e - OCO3HAHHE IIEHHOCTH (PU3NYECKON HAYKU KaK MOILHOTO MHCTPYMEHTA
ITO3HAHUS MUPA, OCHOBBI PA3BUTHS TEXHOJIOTUM, BaJKHEWIIIEN COCTABIAIOIIEH

KYJBTYPBI;

e - pPa3BUTHE HAyYHOU JHOO03HATEIBLHOCTH, UHTEPECA K UCCIEI0BATENBCKON
NEATEIIbHOCTH;

e 5) popmupoBaHus KyJbTYPbI 310POBbS U IMOLMOHAIBHOTO
0J1aronoJIy4us:

e - OCO3HAHHE LIECHHOCTH Oe30macHoro o0pas3a >KM3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BXKHOCTH MpaBuil 0€30I1aCHOrO MOBEACHUS Ha
TPaHCIIOPTE, Ha JOPOTax, C AIEKTPUUECKUM U TEIUIOBBIM 000PYI0BaHHEM B
JOMAIIHUX YCIIOBUSX;

e - c(hOpMUPOBAHHOCTH HABBIKA peIeKCHH, TPU3HAHUE CBOETO MpaBa Ha
OIIMOKY U TAaKOr'o %€ Mpasa y APYyroro 4ejJoBeKa;

e 6) TPyIOBOIO BOCIIUTAHMSA:

e - aKTMBHOE Y4acTHE B PELICHUHU MPAKTUYECKUX 33/a4 (B paMKaxX CEMbH,
o0pa3oBaTenbHON OpraHu3aluu, TopoJia, Kpasi) TEXHOJIOTHYECKOM U
COLIMAJIbHOM HANpaBJIEHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3HUECKUX
3HAHUM;

e - HHTEpEC K MPAKTUYECKOMY U3YUYECHUIO MPOQeCcCcHii, CBA3aHHbBIX C (PU3UKOM;

e 7)3K0JIOrM4€CKOr0 BOCIIUTAHHUS :



e - OPHEHTAalMA HA IPUMEHEHUE (PU3NYECKUX 3HAHUN I PEIICHUs 3aa4 B
o0JacTu OKpy Karollel cpeibl, JIaHUPOBAHUS MOCTYIIKOB U OLIEHKH UX
BO3MOYHBIX ITOCJIEICTBUN JUIsl OKPY KAIOLIEH CPEIbI;

e - OCO3HAHUE IJ100AJBHOIO XapaKTepa SKOJIOTMUECKUX MPOOIeEM U MyTeH ux
peuieHus;

e 8) aganTanuy K U3MEHSIOIMMCSH YCJIOBHSAM COLUAIBHON U NPUPOAHOH
cpeabl:

e - MOTPEOHOCTH BO B3aUMOCHCTBUHU MIPH BHITIOJTHEHUH UCCIEIOBAHUN U
MPOEKTOB (PM3UUYECKOI HAMPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSIM
APYTHX,

e - IIOBBILIEHHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pPe3 MPAKTHUECKYIO
JEeSATENbHOCTD;

e - TOTPeOHOCTH B (POPMHUPOBAHNHU HOBBIX 3HAHMI, B TOM 4HCIie (POPMYIUPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SABIICHUSX;

e - 0CO3HaHUE 1e(PULIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JI1aCTH
busuKy;

e - [UIAHUPOBAHUE CBOETO Pa3BUTHA B IPUOOPETEHUHU HOBBIX (PU3NUECKHUX
3HAHUM;

e - CTpPEMJICHHE aHAIM3UPOBATh U BBIABISATH B3aUMOCBSI3U IPUPO/IbI, OOILECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUN;

e - OLICHKA CBOUX JEHUCTBHUM C YUYETOM BIIMSIHUSA HA OKPYKAIOIIYIO CPENy,
BO3MOYKHBIX I100aTbHBIX MOCIIEICTBUM.

METANIPEJMETHBIE PE3YJIBTATDI
B pe3ynbTaTe ocBOSHHS mporpamMmbl 1o (pru3rKe Ha ypOBHE OCHOBHOTO
oOmero o0OpazoBanus y oOydaronierocs 0yayT copMHUpOBaHbl MeTanpeaAMeTHbIE
pe3yJabTaThl, BKIIOYAOIINE TIO3HABATEIbHBIC YHUBEPCATbHBIC YIeOHbIC TCHCTBUS,
KOMMYHUKATHBHBIC YHUBEpCAIbHbIC YICOHbBIE TCHCTBUS, PETYIATHBHBIC
YHUBEpCaIbHbIC YU€OHbIC ICUCTBUS.
IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicCTBUS
ba3zoBble 1ornyeckue AecTBU:
e BBIABIISITh M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB
(s1BNIEHUI);
e YCTaHABIWBATbH CYIIECTBEHHBIN MPU3HAK KIACCU(DUKAIIUN, OCHOBAHUS JIJIS
0000IIIEHNS U CpaBHEHUS,
e BBISBIISITH 3aKOHOMEPHOCTH W TPOTUBOPEYHSI B paCCMATPUBAEMBIX (paKTax,
JAHHBIX U HAOJTFOICHHUSX, OTHOCSIINUXCS K (PH3NICCKUM SIBIICHHSIM;
e BBIABIISITH MPUYUHHO-CIICJICTBEHHBIE CBS3H MMPU U3YUCHUU (HU3UICCKUX
SIBJICHUH | TIPOIIECCOB, JCIATh BBIBOJIBI C UCIIOJIb30BAHUEM JICTYKTUBHBIX
Y UHAYKTUBHBIX YMO3aKIIFOUCHHUH, BBIBUTATH TUITOTE3bI O B3aUMOCBSI3IX
(bU3UYECKUX BEJIMYNH;
e CaMOCTOSITEIBHO BHIOMPATH CIIOCOO perieHus yueOHou pru3ndeckoi
3a/1auu (CpaBHEHHME HECKOJIBKUX BAPUAHTOB PEIICHMS, BRIOOp Hanboiee
MOIXO/ISIIIIETO ¢ YIETOM CaAMOCTOSITEIBHO BBIICIICHHBIX KPUTEPHUEB).



Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

UCITOJIb30BATh BOIPOCHI KaK MUCCIIEIOBATEIbCKUA HHCTPYMEHT MTO3HAHMUS;
MPOBOJUTH MO CAMOCTOSITEILHO COCTABICHHOMY IIJIaHY OMBIT, HECTIOKHBIN
bu3nUecKuil HIKCIIEPUMEHT, HEOOIBIIIOE UCCIIET0BAHNE PUIUYECKOTO
SIBJICHUS,

OILICHMBATh Ha MPUMEHUMOCTb U JJOCTOBEPHOCTH MHGOPMAIIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS UITU IKCIIEPUMEHTA;

CaMOCTOATEILHO (OPMYITHPOBATH 0OOOIIICHHUS M BBIBOJIBI TI0 PE3YJIbTaTaM
POBEAEHHOTO HAOIIOIEHUS, OIIBITA, UCCIICIOBAHMS,

MIPOTHO3UPOBATH BO3MOXKHOE JaTbHEHIIIee pa3BUTHE (PU3UUECKIX
MPOIIECCOB, a TAKXKE BBIIBUTAThH MPEATIOJIOAKEHUS 00 UX Pa3BUTHHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSThH Pa3JIUYHbIE METO/bI, UHCTPYMEHTBI U 3alPOCHI IPU TOUCKE U
otOope UH(OPMAIIMU WU TAHHBIX C YYETOM MPEAJIOKEHHOM yaeOHOM
busnyeckoit 3a1auu;

aHAJIM3UPOBaTh, CHCTEMATU3UPOBATh U UHTEPIIPETUPOBATH HHPOPMALIUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

CaMOCTOATENFHO BBIOUPATh ONTUMANIbHYIO (POPMY MpeCTaBICHUS
uH(OpPMAIUU U WILTIOCTPUPOBATH pelllaeMble 3a7a4i HECIIOKHBIMU
CXeMaMH, luarpaMMaMu, HTHOU rpadukoi U ux KOMOUHAIUSIMU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

B X0Ji€ 00CYXAeHUsI y4eOHOT0 MaTepuralia, pe3yibTaToB Ja00paTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYK/1aeMOI TEMbI U
BBICKA3bIBAaTh UJCH, HAIICJIEHHBIE HA PEIICHUE 3a/1a4U U MOJJIepKaHue
01aroKeIaTeIbHOCTH OOIICHUS;

COTIOCTABJISITh CBOM CYXJEHUS C CYKJICHUSIMU JPYTUX YYaCTHUKOB
nuanora, OOHapYXUBATh PA3IMYUE U CXOACTBO MO3HIIHM;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;
MyOJTUYHO MPEACTABIATH PE3yIbTaThl BBIMOIHEHHOTO (PU3MUECKOTO OMbITa
(9KCTIepUMEHTa, UCCIICIOBAHUS, TIPOEKTA);

MOHMMATh U UCIIOJIb30BATh NPEUMYIIIECTBA KOMaHAHOU U
WHUBUTyaIbHON PaOOThI MPU PEIICHUHA KOHKPETHON (hU3UIECKOM
poOJIeMBI;

MPUHUMATH 1IE€JIM COBMECTHOM JIEATEIIbBHOCTH, OPTaHU30BBIBAThH ACHCTBUS
1o €€ TOCTHXKEHHIO: paclpelessiTh PO, 00CYKIaTh MPOLIECCHl U
pe3yJbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUSI HECKOJIBKUX JIFOCH;
BBITIOJTHSTH CBOIO YacCTh PaOOTHI, JOCTUTAsI KAYECTBEHHOTO Pe3yibTaTa Mo
CBOEMY HaIIPaBJICHUIO U KOOPJAUHUPYS CBOU JEUCTBUS C JPYTUMHU
YICHAMH KOMaH/IbI;

OIICHMBATh KaY€CTBO CBOETO BKJIAJa B OOIIUH TIPOIYKT IO KPUTEPHUSIM,
CaMOCTOATENFHO C(OPMYITMPOBAHHBIM yUYACTHUKAMH B3aHMOICHCTBHUSI.



PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusamnus:

BBISBJISITH MMPOOJIEMBI B )KU3HEHHBIX U yUCOHBIX CUTYAIHSIX, TPEOYIOIINX
JUTSL pelieHus (PU3UIECKUX 3HAHUM,

OPUEHTHPOBATHCS B PA3ITUYHBIX MTOAX01aX MPUHATHS PEIICHUIA
(MHIUBUIYaTbHOE, IPUHATHE PEUICHUS B TPYIIE, MPUHATHE PEIICHUH
TPYIIION);

CaMOCTOSATEIILHO COCTaBIIATh aJITOPUTM peIIeHUs (PU3NIECKON 3aa4u W
TUTaHA UCCIIEOBAHMS C YUETOM UMEIOIINXCSI PECYpCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh IIPeIiaraéMbie BAPUAHTHI PEIICHUN;
JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejiararh rjiaH €€ N3MEHEHHUS,
OOBSCHATH MPUYNHBI JOCTHKEHUSI (HETOCTHXKEHMSI) PE3yIbTaTOB
NEeSATEIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTBH KOPPEKTHUBHI B ICSITEIIBHOCTD (B TOM YKCIIE B X0 BBITIOJTHEHUS
(u3MYECKOTO HCCIEA0BAaHUS WM MTPOEKTA) HA OCHOBE HOBBIX
00CTOSITEIHCTB, U3MEHUBIIIUXCS CUTYyaIi, YCTAHOBJICHHBIX OIINOOK,
BO3HUKILNX TPYJIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM;

CTaBUTh €051 HA MECTO JPYroro 4ej0BeKa B XOJ€ CIOpa WIHA JUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOro;
MPU3HABATh CBOE MPABO Ha OLIMOKY NpU PEIICHUH (PU3MYECKHX 3a/1a4 WIH
B YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

HPEIMETHBIE PE3YJIBTATDBI

K koHiry oOy4uenus B 7 kiaacce npeIMeTHbIE pe3yIbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh MOHATUS: (PU3UYECKUE U XUMUYECKUE SIBJICHUS,
HaOJII0ICHHUE, DKCTIEPUMEHT, MOJICIb, TUTIOTE3a, €IUHULIBI (PU3HUECKUX
BEITMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEPIOE,
KHUJIKOE, Ta3000pa3HOE), MEXaHUYECKOE IBUYKEHUE (PaBHOMEPHOE,
HEPAaBHOMEPHOE, NMPSMOJIMHENHOE), TPAEKTOPHS, PABHOICHCTBYIOIIAS
cuia, nedopmarius (yrnpyras, miiacTH4ecKas ), HeBECOMOCTb,
COOOIIAIOLTNECS COCY/IbI;

paznuyath siieHus (auddys3us, TEII0BOE IBUKEHNE YACTHUIl BEIIECTBA,
paBHOMEPHOE JIBUKEHUE, HEPABHOMEPHOE JIBH)KCHUE, HHEPIIHUS,
B3aUMOJICICTBUE TEJI, PABHOBECHUE TBEPABIX TEJ C 3aKPEIUIEHHOU OCBHIO
BpallleHUs], IIepe1ada JaBJICHUS TBEPIBIMU TEIaMU, KUIKOCTIMU U
razaMu, aTMoc(pepHOe JaBJEHUE, MIIABaHUE TEJl, MPEBPALECHUS
MEXaHUUYECKOM IHEPTUM ) 10 OTTMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, AEMOHCTPUPYIOIINX TaHHOE (PU3HUECKOe SBICHHE;



pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NYECKUX SABIICHUH B
OKpY’KaIoIlleM MUpPE, B TOM Yuciie (PU3NUECKUE SBJICHUS B IPUPOJE:
IPUMEPBI JBMKEHUSI C PA3IMUYHBIMU CKOPOCTSIMU B )KMBOW U HEKUBOU
IPUPOJIE, IEUCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE, BIIUSHUE
aTMOoc(epHOro JaBJlIeHUs Ha )KMBOW OpraHU3M, IIJIaBaHUE PbIO, pbluary B
TEJIe YEJIOBEKa, IIPU ITOM NIEPEBOJUTH MPAKTUYECKYIO 33/1a4y B yUeOHYIO,
BBIJIEJISITh CYIIIECTBEHHBIE CBOWCTBA (IIPU3HAKHM) PU3NUECKUX SBICHU;
OTKCHIBaTh U3yYEHHBIEC CBOMCTBA Te U (PU3HUECKUE SIBICHUS, UCTIONb3YS
duznyeckue BeMuuHbI (Macca, 00bEM, INTOTHOCTH BEIIECTBA, BPEMs,
yTh, CKOPOCTh, CPEIHSS CKOPOCTb, CHJIA YIIPYTOCTH, CHJIA TSKECTH, BEC
Teja, CUJjla TPEHMsl, 1aBjieHne (TBEPAOIO TeMa, )KUJIKOCTH, ra3a),
BBITAJIKMBAIOIIAS CHJIa, MEXaHUYECKasi paboTa, MOIIHOCTb, MJIEYO CHJIbI,
MOMEHT CHJIbI, KO3(Q(ULHEHT MOJIE3HOTO IEUCTBUS MEXAHU3MOB,
KUHETUYECKas ¥ MOTEHIMAJIbHAS SHEPTHs), IPU OMUCAHUU TPABUIIBHO
TPAKTOBATh (PU3UUECKUNA CMBICI UCTIOIb3YyEMBIX BEIMUUH, UX
0003HAYEHHUS U €AMHULIBI PU3NUECKUX BEJTMYNH, HAXOAUTh (DOPMYJIBI,
CBSI3BIBAIOLIHUE TAHHYIO (PU3NYECKYIO BEJIMYUHY C IPYTUMU BEIMYUHAMH,
CTPOUTbH rpapUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepU30BaTh CBOMCTBA Tell, PU3NUECKUE SIBJICHUS U IPOLECCHI,
UCIIOJIB3YS MPaBUJIa CII0KEHUS CUIT (BJIOJIb OJJTHOM MpsiMOii), 3aKkoH I 'yka,
3akoH Ilackans, 3akoH Apxumesna, mpaBuio paBHOBeCHUs pbiyara (010ka),
«30JI0TO€ MPABUJIIO» MEXAHUKH, 3aKOH COXPAHEHUSI MEXaHUYECKOM
HHEPrUu, IPHU 3TOM JaBaTh CIOBECHYIO (DOPMYIIMPOBKY 3aKOHA U
3aMKChIBATH €T0 MATEMATUYECKOE BhIPAXKEHUE;

OOBSACHATH (PU3NYECKUE ABJICHHUSI, TPOLIECCHI U CBOMCTBA TEN, B TOM YHCIIE
Y B KOHTEKCTE CUTyalluil MPaKTUKOOPHUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITH IPUUMHHO-CIICJCTBEHHBIE CBSI3U, CTPOUTH 00bICHEHUE U3 12
JIOTHYECKHX IIaroB ¢ ONOpPOoi Ha 1—2 M3y4eHHBIX CBOMCTBA (U3UYECKUX
SIBJIEHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemath pacuéTHble 3aauu B 1—2 nelcTBUS, UCTIOIb3Ys 3aKOHBI U
(dbopMyIibl, CBI3bIBatOIINE (DPU3MUECKHUE BETMUMHBI: HA OCHOBE aHAIN3a
YCIIOBUS 33]]a4 3aMKChIBaTh KPATKOE YCIOBHE, MOACTABIATh GU3NYECKUE
BEJIMYMHBI B (POPMYJIBI M IPOBOAUTH PACUETHI, HAXOAUTH CIIPABOYHBIC
JTaHHBIE, HEOOXOAMMBIE JIJIsl PELICHUs 3a/1a4, OLIEHUBATh PEATUCTUYHOCTD
MOJTy4YeHHOU (PU3NUECKO BETUYUHBI;

pacno3HaBaTh MPoOJIEMbI, KOTOPbIE MOXKHO PEIIUTH MPU MOMOILU
(bU3MYECKUX METOJIOB, B ONMCAHUU UCCIIEAOBAHUS BBIACIATH IPOBEPSIEMOE
npeanosoxkenue (TUnoTesy), pa3indaTh U UHTEPIPETUPOBATH
MOJIyYeHHBIA PE3YNbTAT, HAXOAUTh OIMIMOKHU B XOJI€ OTbITA, IETaTh
BBIBO/IbI [10 €T0 PEe3yJIbTaTaMm;

IPOBOUTD OMBITHI [0 HAOIIOACHUIO (PU3NUECKUX SBICHUM UITH
(bu3YEeCKUX CBOWCTB Tel: (hOPMYITUPOBATH MPOBEPSEMBIE



IPEIOJIOKEHNUs, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO 000pyI10BaHus,
3alMUChIBaTh XOJ OIbITa U POPMYJIUPOBATH BHIBOBL;

BBITIOJIHATD MPSMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHH, MAacChl TeJa,
00BEMA, CHJIBI U TEMIIEPATYPHI C UCIIOJIH30BAHUEM aHAJIOTOBBIX U
U(POBBIX MTPUOOPOB, 3aITUCHIBATH TOKA3aHUS PUOOPOB C yUETOM
3aJaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUN;

MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHON (PU3MUECKON BETMYUHBI OT
JPYTO# C UCTIOJIb30BAHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTHU MyTH
PaBHOMEPHO JBMKYIIETOCS TeJla OT BPEMEHH JBUKCHHUSI TeJIa, CUITBI
TPEHUsI CKOJILKEHHUS OT Beca Tea, KauyecTBa 00padOTKH MOBEPXHOCTEN Tel
¥ HE3aBUCUMOCTHU CHJIBI TPEHUS OT TUIOMIAIA COTPUKOCHOBEHUS TEJ, CHIIBI
YOPYTOCTH OT YJUTHHCHUS TPYKUHBI, BRITATKABAIOIICH CHIIBI OT 00bEMa
NOTpyXEHHON YacTH Tella ¥ OT TUIOTHOCTH JKUJKOCTH, €€ He3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT TIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBHMA
TJIaBaHuUs TEJ, YCIOBHM paBHOBECHs pbluara u 0JIOKOB), y4aCTBOBATh B
TUTAHUPOBAHUM YY€OHOTO UCCIEAOBaHMS, COOUPATh YCTAHOBKY U
BBITIOJIHATD U3MEPEHMUS, CIIeTysl MPETIOKEHHOMY IJIaHy, PUKCUpPOBaTh
pe3ynbTaThl MOJTYYEHHON 3aBUCUMOCTH (DU3UUECKUX BEJIMUMH B BUJIC
MPEJIOKEHHBIX TaOIUI] ¥ TpadUKOB, JIeJaTh BBIBOJIBI MO PE3YJIbTaTaM
UCCJIeIOBAHNUS,

MIPOBOJINTH KOCBEHHBIC U3MEPCHUS (PU3NUECKUX BETUIHH (IDIOTHOCTh
BEIIECTBA KUAKOCTH U TBEPIOTO TeMa, Crjla TPEHUS CKOJBKCHHS,
JaBJICHUE BO3yXa, BBITAJIKMBAIOIIAS CHIIA, IEWCTBYIOIIAs HA
NOTPYXEHHOE B )KHUJIKOCTH TeN0, KOA((UIIMEHT MOJIE3HOTO NEHCTBHUS
MPOCTBHIX MEXAHU3MOB), CIEAYS MPEII0KECHHON HHCTPYKIIUU: TIPU
BBITIOJTHEHUH U3MEPEHUI COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY H
BBIYHCIIATH 3HAYCHUE HCKOMOW BEJIMUMHBI;

COOJTI0IaTh TIPaBUiIa TEXHUKH 0€30MMaCHOCTHU TIpH padboTe ¢ 1ab0paTopHbIM
00opy1I0BaHUEM;

YKa3bIBaTh MPUHIIUIIBI JCUCTBUS TPUOOPOB U TEXHUUECKUX YCTPOUCTB:
BECHI, TEPMOMETP, TMHAMOMETP, COOOIIAOIINECS COCY IbI, 0apOMETp,
phIvar, MOJABMKHBIN U HETIOABUKHBIN 0JI0K, HAKIIOHHASI TUTOCKOCTH;
XapaKTEePU30BATh MIPUHITUIIBI JEHCTBUS U3YyUYEHHBIX TPUOOPOB U
TEXHUUYECKUX YCTPONCTB C OMOPOH HAa UX OMHUCAHUS (B TOM YHCIIE:
MOJIIITUITHAKH, YCTPOMCTBO BOAOMPOBOIA, THIPABIMYECKUHN TIpecc,
MaHOMETp, BBICOTOMED, TIOPIITHEBON HACOC, APEOMETP ), UCIIOJIb3Ys 3HAHUS
0 CBOMCTBaxX (PU3UYECKUX SIBJICHUI U HEOOXOIUMbIE PU3NYECKHUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

MPUBOUTH MPUMEPHI (HAXOIUTh HH(DOPMAITUIO O IPUMEPax )
MPAKTUYECKOTO UCIOJIb30BaHUS (DU3NYECKUX 3HAHUN B TTIOBCETHEBHOM
YKU3HHM JIJIs1 o0ecrieueHus: 0€30acCHOCTH MPU OOpaIeHuy ¢ MpuoopaMu 1
TEXHUYECKUMHU YCTPONUCTBAMH, COXPAHEHUS 3I0POBBS U COOTIOCHUS
HOPM 3KOJIOTUYECKOTO TMOBEJCHHSI B OKPY>KaIOIEeH cpee;



OCYIIECTBISATh OTOOP UCTOYHUKOB MH(popMaru B UHTepHETE B
COOTBETCTBUH C 33JJaHHBIM ITOUCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOLTHXCS
3HAaHUH U TyTEM CPAaBHEHHS Pa3IMYHBIX HCTOYHUKOB BBIJIEISATh
UH(OPMAILINIO, KOTOpast SBISIETCS MIPOTUBOPEUHBON HIIU MOXKET OBITH
HEJI0CTOBEPHOIA;

UCTIOJIb30BATh TPU BBHIOJHEHUH YYEOHBIX 331aHUN HAYYHO-TIOMYJISAPHYIO
auTeparypy GpuU3MUEcKoro conepKaHus, CIpaBOUYHbIC MaTepHAaIb,
pecypcsl cetr UHTepHeT, BiaieTh NpuéMaMiu KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHUE MMChbMEHHBIEC U YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 HCTOYHUKOB HH(POPMAIIUU (PUZNIECKOTO COACPKAHUS, B TOM
qucie myOaruyHO JeNaTh KPaTKUe COOOIIEHUs O Pe3ysbTaTaX IpOeKTOB
W y4eOHBIX UCCIEAOBAHUM, IPU 3TOM TPAMOTHO HCIIOJIb30BaTh
U3YYEHHBIN MOHATUIHBIN anmnapat Kypca GU3UKH, COIPOBOXKIATH
BBICTYIUICHUE IIPE3CHTALIUEH;

IIPU BBIIOJHEHUH YU€OHBIX IPOEKTOB U UCCIIEI0BAHUN pacpeleisaTh
00513aHHOCTH B IPYIIIE B COOTBETCTBUU C ITOCTABJIEHHBIMU 33/Ila4aMH,
CJIETUTH 32 BBIIIOJIHEHUEM IUIaHA JEMCTBUIA, aIeKBaTHO OLICHUBATD
COOCTBEHHBIN BKJIAJ] B I€ATEIBHOCTh TPYIIIbI, BHICTPAUBATh
KOMMYHHMKaTHUBHOE B3aMMOJICHCTBHE, yUUTHIBAsi MHEHUE OKPYKAIOIIHX.

K koHiry oOyueHus B 8 kiacce npeaMeTHble pe3yIbTaThl Ha 0230BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

MCIOJIB30BaTh MOHITUA: Macca U pa3MEPbl MOJIEKYJI, TEILUIOBOE IBUKECHUE
aTOMOB M MOJIEKYJI, arPEraTHBIE COCTOSIHUSA BELIECTBA, KPUCTAIIIINYECKUE U
aMmopdHbIe Tela, HACHIIIEHHBIN 1 HEHACKIIIICHHBIHN Tap, BIaXKHOCTh
BO3/yXa, TEMIIEPATypa, BHYTPEHHSISI SHEPTHUsl, TEIJIOBOW JIBUTATENb,
AJIEMEHTAPHBIN JIEKTPUUYECKUAM 3apsil, SIICKTPUUECKOE T10JI€, MPOBOIHUKHI
Y INBJIEKTPUKH, TIOCTOSHHBIN 3JICKTPUYECKUN TOK, MATHUTHOE TIOJIE;
pa3auyath SBJICHUS (TEIIOBOE PACIIMPEHUE U CKATHUE, TEIJIonepeaaya,
TETJIOBOE paBHOBECUE, CMAYNBAHUE, KATUJUISIPHBIEC SBJICHUS, UCTIAPECHUE,
KOHJICHCAIIMs, TJIaBJICHUE, KpUCTAIIU3alMs (OTBEpICBaHUE), KUTICHUE,
Teronepeaaya (TerionpoBOAHOCTh, KOHBEKIINS, U3TyYECHUE),
AJICKTPU3ALUS TEJ, B3aUMOJICCTBUE 3aPSII0B, IEMCTBUS SJIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE MAarHUTOB, JCUCTBUE
MarHUTHOTO MOJIs Ha MPOBOJHUK C TOKOM, DJICKTPOMAarHUTHAsI UHTYKIIHS)
10 ONMCAHUIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh NPOSBICHUE U3YUEHHBIX (PU3UYECKUX SIBJICHUU B
OKPY’KaroIeM MHUPE, B TOM Uuciie (Pu3nueckue sBICHUsS B IPUPOJIC:
MMOBEPXHOCTHOE HATSHKEHUE W KAMUJUISIPHBIC SIBJICHUS B IPUPOJE,
KpUCTAJLIBI B IIpupojie, nanydenue ColHila, 3aMep3aHue BOJIOEMOB,
MOpcKue Opu3bl, 00pa30BaHUE POCHI, TYMaHa, WHEs, CHETa, dJICKTPUIECKUE
SIBJICHHSI B aTMOC(epe, DIEKTPUIECTBO KUBBIX OPTaHU3MOB, MATHUTHOE



noJie 3eMJu, Ipeiid monrocoB, poiab MATHUTHOTO TOJIS AJIs KU3HU Ha
3emiie, NOJIIPHOE CUSIHUE, IIPU 3TOM MEPEBOIUTh MPAKTUYECKYIO 33/1a4y B
y4eOHYI0, BBIACISTH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKK) (PU3HUECKUX
SIBJICHUU

ONKCHIBATHh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUECKUE SBIICHUS, UCTIONIb3YSI
bu3nYecKue BeIMUUHbI (TeMIepaTypa, BHYTPEHHSSI SHEPT U, KOJIUYECTBO
TEIUIOTHI, YAEIbHAS TEIUNIOEMKOCTh BEILIECTBA, YJEIbHAs TEIIOTa
IUIaBJICHUS, YAEIbHAs TEIIOTa NapooOpa3oBaHusl, yAEIbHAS TEIIOTA
CTOpaHUs TOILTUBA, KO3(DPHUIIMEHT MOJIE3HOTO AEUCTBUS TEILIOBOM
MalIuHbl, OTHOCUTEIbHAS BIAXKHOCTh BO3AYyXa, JJIEKTPUUYECKHUM 3apsi,
CHJIa TOKA, AIEKTPUUECKOE HAIPSKEHUE, COIIPOTUBJIEHUE MPOBOIHHKA,
yZEJIbHOE COMPOTUBJIEHUE BEUIECTBA, pad0Ta U MOLIHOCTb
AIIEKTPUYECKOr0 TOKA), TPU OMKUCAHUH MTPABUIILHO TPAKTOBATh
(bu3NYECKU CMBICI UCTIONb3YEMbIX BETUYUH, 0003HAUCHUS U €IMHULIBI
($u3NYECKUX BEMYMH, HAXOAUTH (POPMYIIbI, CBSA3BIBAIOIIUE TAHHYIO
($u3NYECKYIO BEIMYUHY C APYTUMHU BEJIMUYNHAMU, CTPOUTDH IpaUuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTepU30BaTh CBOMCTBA Tell, PU3NUYECKUE SIBJICHUS U IPOLECCHI,
VICITOJIb3YsI OCHOBHBIE MOJIOKEHHSI MOJIEKYIISIPHO-KUHETUYECKOW TEOPHUH
CTPOEHMSI BEILIECTBA, IPUHIUI CYNEPIIO3ULIUH T0JIEH (Ha KaYECTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsiaa, 3aKkoH Oma i ydacTKa [enu, 3aKOH
JIxoynsa—Jlenna, 3ak0H COXpaHEHUSI SHEPTUH, IIPU 3TOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aITUCHIBATh €r0 MaTEMATUYECKOE
BBIPAKEHHUE;

OOBSACHATH (PU3NYECKUE MPOLIECCH U CBOICTBA TEJI, B TOM YHCJIE U B
KOHTEKCTE CUTyallui TPAKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BbISBIIATh
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH 00BsSCHEHUE U3 1—2 TOrH4YecKuX
1aroB ¢ OMOpoi Ha 1—2 M3y4YEeHHBIX CBOMCTBA (DU3NYECKUX SIBJICHUH,
(bu3znyeCcCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

penaTh pacyéTHeIE 3a1a4u B 2—3 NEHCTBUS, UCIIONIb3Ysl 3aKOHBI U
(dbopMyIibl, CBA3bIBatOIINE (PU3MUECKHE BEJIMUMHBI: HA OCHOBE aHAJIN3a
YCIJIOBHS 33Jja41 3alIMChIBAaTh KPATKOE YCIOBUE, BBISBIATH HEAOCTATOK
JaHHBIX JUJIsl pEIICHUS 3a/1a4M, BHIOMPATh 3aKOHBI U (DOPMYIIBI,
HE0OX0AUMBbIe ISl €€ peleHus], POBOAUTh pACUEThl U CPAaBHUBATH
MOJIy4YeHHOE 3HaU€HHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JAHHBIMU;
pacno3HaBaTh MPoOJIEMbI, KOTOPbIE MOXKHO PEIIUTH MPU MOMOILU
(bU3HMYECKUX METOJIOB, UCTIOJIb3YSl OIMCAHUE UCCIIEIOBAHNUS, BBIACISTh
IIPOBEPSEMOE MPEANOII0KEHNUE, OIIEHUBATH MPABUIILHOCTH MOPSIKA
MPOBEICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBObL;

IPOBOAUTD OMBITHI IO HAOTIOACHUIO (PU3NUECKUX SABJICHUHN HIIN
buznyecKux CBOMCTB Tell (KanWJUISIPHbIE SIBJICHUS, 3aBUCUMOCTD J1aBJICHUS
BO3/lyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHus IPU U3TYUYCHUH OT LIBETA U3JIyYarollel (MOriIomaronieil)



MIOBEPXHOCTH, CKOPOCTh UCIIAPEHUS BOJIBI OT TEMIIEPATYPhI )KUIKOCTH U
IJIOIIAIN €€ MOBEPXHOCTH, JIEKTPU3ALUS TEJl U B3aUMOICHCTBUE
ANEKTPUUYECKUX 3aPSAI0B, B3aUMOAECHCTBUE OCTOSIHHBIX MATHUTOB,
BU3yaJIN3allisl MArHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHMTHOTO MOJI HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JICKTPOMAarHuTa,
CBOMCTBA AJIEKTPOJBUTATEISI IOCTOSTHHOTO TOKA): (OPMYIHPOBATH
IpOBepsEMbIe TPEANOI0KEHU, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBIIIOJIHATH MPSMbIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTEIBHON
BJIQYKHOCTH BO3/1yXa, CHJIbI TOKA, HAIIPSDKEHUS C UCIIOJIb30BAaHUEM
aHAJIOTOBBIX MPUOOPOB M JATYUKOB (PU3MUECKHUX BEIMYUH, CPABHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHON MOTPEIIHOCTH;
IIPOBOJUTH UCCIIENOBAHUE 3aBUCUMOCTH OJTHOM (PM3HUECKOU BEIMYUHBI OT
JPYToM C UCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUH (3aBUCHUMOCTb
CONPOTHUBJIEHUS IPOBOJHUKA OT €T0 JJIMHBI, IUIOIIAIN [TONIEPEYHOTO
CEYEHMS U YAEJIBHOIO COITPOTHUBIICHHUS BEIIECTBA POBOAHUKA, CHUJIBI TOKA,
UIYIIEro Yepe3 IPOBOJHUK, OT HANPSKEHUS HA ITPOBOJIHUKE,
MICCJIEIOBAHKE TTOCIIEI0BATEIBLHOTO U NapajUIeIbBHOIO COEAMHEHU I
IPOBOJHUKOB): IJIAHUPOBATh UCCIIEI0BAHUE, COOUPATh YCTAHOBKY U
BBINOJIHATh U3MEPEHUS, CIIEAYs IPEAJI0KEHHOMY IU1aHy, GUKCUPOBATh
pe3ynbTaThl MOJTYYEHHON 3aBUCUMOCTH B BUJIE€ TA0JIUILL U TPA(UKOB,
JienaTh BBIBOJIbI MO PE3YJIbTATAM MCCIIEIOBAHUS;

MPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIMYUH (yAeIbHas
TEMJI0EMKOCTh BEIIECTBA, COMPOTUBIIEHHE MPOBOIHHKA, paboTa U
MOIIHOCTb 3JIEKTPUUECKOT0 TOKA): MJIAHUPOBATh U3MEPEHUSI, COOUPATh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIAEAYS MPEIIOKEHHON HHCTPYKIIUU, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

COOJTI0IaTh TIPaBUiIa TEXHUKHU 0€30MacCHOCTH TIPH padboTe ¢ 1ab0paToOpHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIUIIBI AEHUCTBHSI U3YUEHHBIX TPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM Ha UX OMUCAHUS (B TOM YHUCIIE:
CHCTEMa OTOIUICHHS JOMOB, TUTPOMETp, TapoBasi TypOUHA, aMIIEpMETD,
BOJIBTMETP, CYETUHK JIEKTPUUECKOM IHEPTUH, IIEKTPOOCBETUTEIIbHBIE
npUOOPHI, HArpeBaTENIbHbBIE AIEKTPONPUOOPHI (TPUMEPDI), SNEKTPUUECKUE
MPEIOXPAHUTENH, DIIEKTPOMArHUT, 3JIEKTPOJIBUTAaTEIh TOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUA O CBOMCTBaX (PU3NYECKUX SIBJICHUN U HEOOXOIUMbIE
bu3nUecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M U3MEPUTENbHbBIE
IpUOOPHI IO CXEMAM U CXEMATUYHBIM PUCYHKAM (KUJAKOCTHBIN
TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATEIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTAT), COCTABIATh CXEMbI AJIEKTPUUECKUX
LeMnel ¢ IOCIeA0BaTEIbHBIM U apaJIEIbHBIM COEJUHEHUEM DIIEMEHTOB,
paszinyasi ycIoBHbIE 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKHX IIETIeH;



MPUBOIUTH MPUMEPHI (HAXOIUTh WH()OPMAITUIO O PUMEPaX )
MIPAKTHYECKOTO UCTIOIB30BaHUS GU3NUCCKUX 3HAHUH B TOBCETHEBHON
YKU3HU U1l o0ecTieueHus1 0€30I1aCHOCTH MPU 0OpAIlleHUH C TPUOOpaMU U
TEXHUYECKUMHU yCTPOUCTBAMHU, COXPAHEHUS 3[IOPOBBS M COOITIOICHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIEH cpeie;

OCYIIECTBISTH MOUCK HH(OpMaUK (PU3HUECKOTO COJEPKAHUS B
WuTepHeTe, HA OCHOBE MMEIOIIUXCS 3HAHUHA U ITyTEM CpPaBHCHHSI
JOTIOJTHUTEIHHBIX UCTOYHUKOB BBIJIEIATH HHGOPMAIIHIO, KOTOpast
SIBJISICTCSI IIPOTUBOPEUYNBON MITM MOYKET OBITh HEJIOCTOBEPHOM;
WCITOJIB30BATh TIPH BBHIMTOTHEHUH YIEOHBIX 3aJaHU HAYYHO-TIOMYJISIPHYIO
JTUTEPATYPY HGU3UIECKOTO COMEPKAHUS, CIIPABOYHBIC MaTCPUAIIBI,
pecypchl cetu MIHTEpHET, BIageTh NpuéMaMi KOHCTIEKTUPOBAHUS TEKCTA,
npeoOpazoBanust ”HGOPMAIIUK U3 OJTHOU 3HAKOBOUW CUCTEMBI B JPYTYIO;
co3gaBaTh COOCTBEHHbBIC TMCHMEHHBIE U KPATKHUE YCTHBIE COOOIICHUS,
0000111ast UHPOPMAIHIO U3 HECKOIBKUX UCTOUYHUKOB (PU3UYECKOTO

coJiep KaHusl, B TOM YHUCJIE MyOJIHMYHO MPEJICTABIATD PE3YIbTaThl
MIPOCKTHOM MJTU UCCIIEIOBATEIBCKOM JAESITEIILHOCTH, IIPU 3TOM TPAaMOTHO
UCITI0JIb30BaTh U3YUYCHHBIN MOHATUHHBIN anmapat Kypca GU3HKH,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINEH;

IIPY BBIMOJIHEHUHN Y4EOHBIX TPOSKTOB U UCCIEAOBAHUMN (PU3MUECKHUX
MIPOIIECCOB pacIpeesaTh 00S13aHHOCTH B TPYIINIE B COOTBETCTBUH C
MTOCTABJICHHBIMHU 33/1a4aMH, CJICTUTH 32 BBIMTOJTHECHUEM TUTaHA JICHCTBUNA U
KOPPEKTUPOBATH €T0, aJICKBATHO OICHUBATh COOCTBEHHBIN BKIIA] B
NeATEeTLHOCTH TPYIIHI, BRICTPAUBATh KOMMYHHKATHBHOE B3aMMOICHCTBHE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K koniy oOy4eHus B 9 kiacce nmpeIMeTHbIC pe3yIbTaThl Ha 0230BOM ypOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

UCIIOJI30BATh MOHATHS: CUCTEMA OTCUETA, MaTEpHAIIbHAS TOUKA,
TPAEKTOPHsI, OTHOCUTEIILHOCTh MEXaHUYECKOTO JABUKEHUS, AePopMaIius
(ympyrasi, TutactTiudeckasi), TpeHue, IIEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M MIEPETPY3KH, IIEHTP TIKECTH, AOCOTIOTHO TBEPIOE TEIO,
IEHTP TSDKECTU TBEPJIOTO TeJla, paBHOBECHE, MEXaHUUYECKHUE KOJICOaHUs U
BOJTHBI, 3BYK, UH(PPA3BYK U yIbTPA3BYK, JJIEKTPOMArHUTHBIC BOJHBI,
IIKaja 3JIEKTPOMarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U TaJIbHO30PKOCTh,
CIEKTPBI UCITYCKAHUS | TTOTJIONICHUS, abda, 0eTa- U TaMMa-u3TydcHus,
W30TOTIBI, STCPHAS SHEPTETHKA;

pasnuyaTh SBJICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIUHEHHOE
JBIDKEHUE, PABHOYCKOPEHHOE MPSMOJIUHEHHOE IBI)KCHHUE, CBOOOTHOE
najICHUE TEJI, PABHOMEPHOE JIBMYKCHHE 10 OKPY)KHOCTH, B3aUMOJICHCTBHE
TeJI, pEaKTUBHOE JIBIKEHUE, KOJIeOaTeIbHOE IBIKCHHE (3aTyXalolue U
BBIHYKJICHHBIE KOJIEOAHUS ), PE30HAHC, BOJIHOBOE JIBIXKCHHE, OTPAKCHUE
3BYyKa, MPSIMOJIUHEHHOE PaCIIPOCTPAHEHUE, OTPAKEHUE U TIPEITIOMIICHHE
CBETa, MMOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, pasiiokeHue O0eIoro cBera B



CIIEKTP U CJIOKEHUE CIIEKTPaTbHBIX LIBETOB, JUCIIEPCHUS CBETA,
€CTECTBEHHAsl PaJIMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOrO CIIEKTpa
U3ITyYEHHUs) 110 OTMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBJICHUE U3YYCHHBIX (PU3MUECKUX SBJICHUI B
OKpYXaroleM Mupe (B TOM yucie PU3NYECKUe SIBICHUS B IPUPOJIC:
MPWINBBI U OTIIUBBI, ABMKEHHUE Tu1aHeT COTHEYHOU CUCTEMBI, pEaKTUBHOE
JBIDKEHUE KUBBIX OPTaHU3MOB, BOCTIPUATHE 3BYKOB KUBOTHBIMH,
3eMJIETpsICEHUE, CECMUYECKHE BOJIHBI, ITyHAMHU, 3XO0, LIBETA TE,
ONTUYECKUE SIBJICHUS B IPUPOJIE, OMOJIOTMUYECKOE JEHCTBHE BUIUMOTO,
yIBTPa(HOIETOBOTO U PEHTTCHOBCKOTO U3TyUYeHUN, ECTECTBEHHBIN
paaroaKkTUBHBINA (DOH, KOCMUYECKHE JIYUH, PAIMOAKTUBHOE U3TyUCHHE
MPUPOJIHBIX MUHEPAJIOB, ICHUCTBUE PAIMOAKTUBHBIX U3TyYCHUN Ha
OpraHW3M YEJIOBEKA), IPU ATOM NEPEBOAUTH MTPAKTUUECKYIO 3a7a4y B
y4eOHYI0, BBICISTH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3HUECKUX
SIBIICHUM;

OIKCHIBATHh U3yUEHHBIE CBOMCTBA TE U (PU3NYECKUE SIBIICHUS, UCTIONB3YS
bu3nuecKue BeIMYUHbI (CPEIHSAS U MTHOBEHHAsI CKOPOCTh TeJla IIPH
HEPAaBHOMEPHOM JIBU)KEHUU, YCKOPEHUE, TIEPEMEILICHHE, ITYTh, YIIIOBas
CKOPOCTb, CUJIa TPEHUS, CUJIa YIIPYTOCTH, CHIIA TSHKECTH, YCKOPEHUE
CBOOOJIHOTO MaJCHUs, BEC TeJIa, UMITYJIbC TeJIa, UMITYJIbC CUJIBI,
MeXaHU4YecKas padoTa U MOIIIHOCTh, MOTCHIIMAIbHAS SHEPTrUs Tena,
MOJHSTOTO HaJl MOBEPXHOCTHIO 3€MJIU, MOTEHIIMAIbHASI SHEPTHS CKATOMN
MPY>KUHBI, KHHETUYECKasi SHEPIysl, IOJIHASI MEXaHWYecKasi SHEePTHs,
MepUO U YacToTa KojieOaHUM, ITTMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeIb MPEJIOMJICHUSI CPEJIbl), PU OMUCAHUT
MPaBUJILHO TPAKTOBATH (DU3UYECKUN CMBICI UCTIONB3YEMbIX BETUUMH,
0003HaYeHUS U eAUHUIBI (PU3NYECKUX BEITUYHMH, HAXOAUTh (POPMYIIBI,
CBSI3BIBAIONIUE JAHHYIO (PU3UUYECKYIO BEJIMUYMHY C IPYTUMH BEJIMUYNHAMU,
CTPOUTH TpahUKK U3YUEHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BEITUYHH;
XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBIICHUS U MIPOIIECCHI,
UCIIOJIb3YS 3aKOH COXPaHEHUs SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS,
MPUHITUT CYTIEPIIO3UIIAN CUJI, IPUHITATT OTHOCUTEIHLHOCTH [ anmues,
3aKOHbI HpI0TOHA, 3aKOH COXpaHEHHUs UMITYJIbCa, 3aKOHBI OTPAXKEHUS U
MIPEJIOMIICHHS CBETA, 3aKOHBI COXPAHEHUS 3apsIOBOTO M MACCOBOTO YHCEIT
MIPU SJEPHBIX PEAKITUSAX, TIPU ITOM JIaBaTh CJIOBECHYIO (POPMYITHUPOBKY
3aKOHA U 3allUChIBATh €70 MAaTEeMATUYECKOE BHIPAKEHUE;

OOBSICHATH (PU3MUECKHUE MTPOIIECCHI M CBOMCTBA TEJI, B TOM YHUCJIE U B
KOHTEKCTE CUTYyallMi MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BhISBIISTh
MPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBICHEHHE U3 2—3 JIOTHYECKUX
I1aroB € OTIOPOM Ha 2—3 M3YYEHHBIX CBOMCTBA (DU3NUYECKUX SIBIICHUH,
bU3MYEeCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;



pemiaTth pacy€THbIE 3a7auu (OMUpPAIOIINEcs Ha CUCTEMY U3 2—3
YPaBHEHHUI), UCIIOJIb3YS 3aKOHBI M (POPMYJIbI, CBA3BIBAIOLINE (PUZNUECKUE
BEJIMUYMHBI: HA OCHOBE aHAJIN3a YCJIOBHUS 33J]a4M 3allChIBATh KPaTKoe
YCIIOBUE, BBISBIISATH HEJOCTAIOIIME UM U30BITOYHBIE JaHHbBIE, BBIOUPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JIJISl PELIEHUS], IPOBOAUTH PACUEThI U
OLIEHUBATh PEATUCTUYHOCTD MTOJIyY€HHOT0 3HAaUeHUs (PU3NUECKON
BEJIMYMHBI,

pacro3HaBaTh MPOOIEMbI, KOTOPbIE MOXHO PEIIUTh PU MTOMOIITH
(bu3MYECKUX METO/I0B, UCTIOIB3YsI OMMCAHUE UCCIICIOBAHUS, BBIICISTh
POBEPSIEMOE MPEINOI0KEHNE, OLIEHUBATH IPABUILHOCTD MOPSAIKA
IPOBEJICHUS UCCIEOBaHNs, AeNaTh BBIBOIbI, HHTEPIIPETUPOBATD
pe3yNbTaThl HAOIOIEHUH 1 OIBITOB;

IPOBOIUTH OTIBITHI IO HAOTIOACHHUIO (PU3UUECKUX SBICHUHN HITH
(du3nyecKux cBOMCTB Tell (M3yueHue BToporo 3akoHa HploToHa, 3akoHa
COXPaHEHUs YHEPTHH, 3aBUCUMOCTh IIepro/ia KoieOaHUl NMpyKUHHOTO
MasiTHUKa OT Macchl rpy3a U kECTKOCTH NMPY>KUHBI U HE3aBUCUMOCTh OT
aMIUIATYIbl MAJIBIX KOJIEOaHUM, MPSIMOJIMHENHOE paclipOCTPAHEHUE CBETA,
pasznoxxeHue 0eaoro cBeTa B CIEKTP, U3YYEHHUE CBOMCTB U300pakeHUs B
IUIOCKOM 3€pKajie U CBOMCTB M300pakeHUs MpeaMeTa B coOuparoniei
JMH3€, HA0II0ACHNUE CIUIOIIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITYUCHHUS):
CaMOCTOATENLHO COOMpPaTh YCTAHOBKY M3 H30BITOYHOTO HA0Opa
000pyI0BaHUSs, OMUCHIBATH X0/l OTBITA U €r0 Pe3yIbTaThI,
bopMyIUpOBaThH BBIBOJIHI,

IPOBOMTH MTPU HEOOXOIMMOCTH CEPHIO MPSMBIX U3MEPEHUH, OTIPEICIISIS
CpellHEe 3HaAUCHUE U3MEPSIEMON BeIMYMHBI ((POKYCHOE pacCcTOsHUE
coOuparoleH JHH3bI), 000CHOBBIBATh BEIOOP CrIoco0a U3MepeHus
(M3MepUTENBHOTO MPUOOpa);

IPOBOAUTH UCCIIEIOBAaHUE 3aBUCUMOCTEN (PU3UUYECKUX BEJIUYHUH C
UCIOJIb30BaHUEM NPSMBIX U3MEPEHUI (3aBUCUMOCTh IIyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBUKEHUU 0€3 HayallbHOM CKOpOCTH, IIeproia
KoJIe0aHUI MaTeMaTHYeCKOro MasTHUKA OT JUTMHBI HUTH, 3aBUCUMOCTH
yria OTpa)KEeHUs CBETa OT YIJia MaJeHUsI U yTiia MPeJoMIICHUS OT yriia
najieHus): TUIAaHUPOBATh UCCIIEI0BaHUE, CAMOCTOSATEIBHO COOMPATh
YCTaHOBKY, (PMKCHPOBATH Pe3yIbTaThl MOJTyUYEHHON 3aBUCUMOCTH
(bU3NYECKUX BEJIMYMH B BUJIC TaOJIUIl U TPa(UKOB, JI€JIaTh BHIBOJIBI 110
pe3ynbTaTaM HCCle0BaHNUS;

MIPOBOUTH KOCBEHHBIC U3MEpPEHUsT GPU3NUECKUX BEIMINH (CPEIHSS
CKOPOCTh M YCKOPEHUE TeJa MPU PAaBHOYCKOPEHHOM JIBUKCHHH,
YCKOpEeHHE CBOOOAHOIO MaJIEHUs, KECTKOCTh MPYXKUHBI, KO3DPUIIUEHT
TPEHUSI CKOJIBKEHHUS, MEXaHWYeCKasi padoTa U MOIIHOCTb, YACTOTA U
nepuoj KojaebaHuit MaTeMaTUYECKOTO U MPYKUHHOTO MAasTHUKOB,
ONITUYECKAs CHJIa COOMPAIOIIEH JTMH3BI, paIMOAKTUBHBINA (DOH):
IUTAHUPOBATh U3MEPEHUsI, COOMPATh IKCIEPUMEHTATIbHYIO YCTAHOBKY U



BBIIIOJIHATD U3MEPEHUsI, CIIEYS ITPEII0KEHHOW HHCTPYKIMH, BBIYUCIIATD
3HAYCHUE BEJIMYMHBI U aHAIIM3UPOBATH IIOJIYYEHHBIE PE3YIIbTAThI C YYETOM
3aJaHHOM MOTPELIHOCTH U3MEPEHU;

COOJIIO/1aTh MIPAaBUJIa TEXHUKH 0€30IIaCHOCTH MPHU padoTe ¢ J1abopaTOPHBIM
000py10BaHUEM;

pa3auyaTh OCHOBHBIE TPU3HAKU U3YUYEHHBIX (DU3HMUECKUX MOJEIIEH:
MaTepuagbHasi TOUKa, a0COMIOTHO TBEPAOE TEJIO, TOUEUHBIA HCTOUYHUK
CBETa, JIy4, TOHKas JINH3a, IUIAHETapHasi MOAEb aTOMa, HYKJIOHHAs
MOJIEJIb ATOMHOIO S7pa;

XapaKTEPU30BaTh MPUHIUIIBI JEHCTBUS U3yUYEHHBIX PUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HA UX OMUCAHUSA (B TOM YHUCIIE:
CIIUJOMETP, TATUHUKH ITOJOKEHHUS, PACCTOSIHUS U YCKOPEHUsI, PAKETa,
9XO0JIOT, OYKH, IEPUCKOII, (hoTOaNmapar, ONTHYECKUE CBETOBO/IBI,
CHEKTPOCKOI, TO3UMETP, KaMepa BuiibcoHa), UCIIOIB3ys 3HAHUS O
CBOMCTBAX (PM3NYECKUX SIBICHUN U HEOOXOAUMBIE (PU3NUECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMBbI U CXEMATUYHBIC PUCYHKU U3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, N3MEPUTENIBHBIX TPUOOPOB U TEXHOJOTUYECKUX MPOLIECCOB
IPU PEIICHUU YYEOHO-TIPAaKTUYECKUX 3a/1a4, ONTHUYECKHE CXEMBI AJIs
NOCTPOEHUS N300paKEHHH B IIJIOCKOM 3epKajie U coOuparoniei JuH3e;
IPUBOJUTH MPUMEPHI (HAXOUTh MH(OPMAIUIO O IPUMEPaX )
MPaKTUYECKOT0 UCIOJIb30BaHUs (DU3NUECKUX 3HAHUN B TOBCEIHEBHOMN
YKU3HM JIJIs1 o0ecrieueHus: 0€30MacHOCTH MpU 00OpalieH!u ¢ MpudopaMu 1
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHUS 310POBbS U COOTIOCHUS
HOPM KOJIOTUYECKOT0 TIOBEJCHUS B OKPYKAOLIEN CPELE;

OCYUIECTBJIATh NOUCK UH(OpMAIIUN (PU3HUUECKOTO COAEPKaHUS B
HuTepHeTe, caMoCTOATENbHO (POPMYIHUPYsI IOMCKOBBIN 3apoc, HAXOAUTh
NyTH ONpeeNIeHUs] JOCTOBEPHOCTH MOJIyY€HHON HH(pOpMaIM1 Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTIOJHUTEIIBHBIX HCTOYHUKOB;

UCIOJIb30BaTh NP BHIMOJHEHUH YUE€OHBIX 33JaHUI HAyYHO-TIONYJISIPHYIO
JAUTEepaTypy (PU3MUECKOro Co/lepKaHus, CIPaBOYHbIE MaTEpUAbI,
pecypcsl cetn MHTEpHET, BIaaeTs NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMAITUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co3aBaTh COOCTBEHHbIE MMCbMEHHbBIE U YCTHBIE COOOIICHHS HA OCHOBE
MH(OpPMAIUU U3 HECKOJIbKUX UCTOYHUKOB (PU3UUECKOTO COJIEPIKAHMS,
nyOJUYHO MPEACTAaBIATh Pe3yJIbTaThl MPOEKTHON MIIM UCCIEI0BATEIbCKOM
NEATEIBHOCTH, IIPY 3TOM I'PAMOTHO HCIIOJIb30BaTh N3yYCHHBIN
MOHATUHHBIN anmapaTt u3y4aemMoro pasjaeina GU3UKU U COPOBOXKIAThH
BBICTYIUICHUE MTPE3EHTALUEN ¢ yUETOM OCOOEHHOCTEHN ayIuTOpun
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KUIIACC

Haumenosanue
Ne

pa3aesioB U TeM
n/n

NPOrpaMmblI

KoaunuecTBO 4acoB

Bcer  KoHTpoJsibH

0 ble padoThI

IIpakTnyeck
ue padoThbl

Pa3znen 1. ®usuka u e€ poJib B NO3HAHUYM OKPYKAKOIIEro MUpPa

1. ®dusuka - HayKa o 5
1 IpUpoJIe
1. dusnueckue 5
2 BEJINYHUHBI
1. EcrecTBeHHOHAy4YH 5
3 BIF METOJ II03HAHUS

Utoro no pazneny 6

Paspea 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA

2.

1 Crtpoenue BemecTna 1

9 JBrxenue u

2' B3aMMOJIENCTBUE 2
YaCTHI] BELIECTBA

9 ArperatHble

3' COCTOSTHUSI 2
BEIIEeCTBA

Hroro no paszneny 5

Pa3nen 3. /IBu:xeHue ¥ B3auMo/ieiicTBUE TeJl

3. MexaHuueckoe

3
1 JIIBIOKEHNE
3. Wuepmus, macca, 4
2 IUIOTHOCTH
3. Cwta. Buns! cun 14 1

JJIeKTPOHHBbIE
(undposbie)
oOpa3oBaTejibHbIE

pecypchl

bubmnoreka IIOK
https://m.edsoo.ru/7f4161
94

bubmnoreka IIOK
https://m.edsoo.ru/7f4161
94

bubmuorexa [JOK

https://m.edsoo.ru/7f4161
94

bu6nuorexa [IOK
https://m.edsoo.ru/7f4161
94

bu6nuorexa [IOK
https://m.edsoo.ru/7f4161
94

bu6nuorexa [IOK
https://m.edsoo.ru/7f4161
94

bubnunorexa LIOK
https://m.edsoo.ru/7f4161
94

bubnunoreka LIOK
https://m.edsoo.ru/7f4161
94

bubanoreka LJOK



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
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

Hroro mo pazaeny 21

Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B

JlaBneHwue.
4 Ilepenaua naBieHus
l. TBEPIABIMH TETIAMH, 3
JKUIKOCTSIMH U
razaMu
4, [aBienue 5
2 JKUIKOCTH
4. ATtMocdepHoe 6
3 aBJICHHE
[eiictBue
4, JKUJIKOCTH M Ta3a Ha 7 2
4 NOrpyXEHHOE B HUX
TENIO0
Uroro no pazueny 21

Pa3pea S. PaGoTa m MOIIHOCTB. JHEpPIrus

5.
1 Pabora 1 MOIITHOCTE 3
S. ITpocTsie 5
2 MEXaHU3MBI
5. Mexaanaeckas 4 1
3 SHEPTHUs
Hroro mo pazaeny 12
PeszepBHoOe Bpemst 3
OBIIEE
KOJIMYECTBO 68 4
YACOB I1O

I[TPOTPAMME

12

https://m.edsoo.ru/7f4161
94

bubnunorexa LIOK
https://m.edsoo.ru/7f4161
94

but6mmoreka [IOK
https://m.edsoo.ru/7f4161
94

bubnuoreka [{OK
https://m.edsoo.ru/7f4161
94

bubnuoreka [{OK
https://m.edso00.ru/7f4161
94

bu6anoreka LIOK
https://m.edsoo.ru/7f4161
94

bubnmorexa LIOK
https://m.edsoo.ru/7f4161
94

bu6nmorexa LIOK
https://m.edsoo.ru/7f4161
94



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

8 KUIACC

KoaunuyecTBO 4acoB
No HaunmenoBanue

n/  pasieoB U TeM Becer  KoHTpoJIbHBI
n NPOrpamMMbl 0 e padoTnI
Paznen 1. TensioBuIe ABJICHUSA
Crpoenue u
1.1 CBOMCTBA 7
BelllecTBa
Tenmosrwie
1.2 21 1
MPOIIECCHI
Utoro no pazneny 28

Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI

2.4

DIIEKTpUYECKHE
3apsbl.
2.1 3apspKEeHHbIE Tenna 7
U UX
B3aUMOJICHCTBUE
ITocrossHHBIM
2.2 AIIEKTPUYECKUI 20 2
TOK
53 MaruutHbie 5 1
SIBIICHHS
ONEeKTpOMarHuTH 4
ast UHAYKLIUS
Hroro no paszneny 37
PesepBHOE Bpems 3
OBUIEE
KOJIMYECTBO 68 4
YACOB I1O

[TPOI'PAMME

[MpakTnyeck
ue padboThbl

1.5

145

DJIEeKTPOHHBIE
(undposbie)
o0pa3oBaTeJibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181
ce

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181
ce

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181
ce

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181
ce

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181
ce

bu6mmoreka [IOK

https://m.edsoo.ru/7f4181
ce



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

9 KJIACC

KoaunuyecTBO 4acoB
No HaunmenoBanue

n/ pa3esioB U TeM Bcer
n NPOrpaMmblI 0

KonTpoasu
ble padoThbI

Paznen 1. Mexannueckue siBJCHHUS

Mexanuueckoe
JOBHXXECHUE U

11 10

CIIOCOOEI €T0
OIUCAHUS

12 BzaumoneiicTBue 20 1
TN

13 3aKOHEBI 10
COXpaHCHHUS

Utoro no pazneny 40

Pa3gen 2. Mexann4yeckue KoJe0aHUA ¥ BOJHBI

Mexanuueckue
2.1 7
Koe0anus
MexaHnuyeckue
2.2 8 1

BOJIHBI. 3BYK

Hroro no paszneny 15

Paznen 3. 3HeKTpOMaFHI/ITHOQ OJI€ U 3JICKTPOMATHUTHBLIC BOJIHBI

ONEeKTpOMarHuTH
o€ ToJe u
3.1 6
AIIEKTPOMArHUTH
BIC BOJTHBI
Hroro no paszneny 6

Pa3nen 4. CBeToBbIe ABJICHUA

3aKOHEBI

4.1 pacnpocTpaHEHUs 6
cBeTa
JInH3EI U

4.2 OITUYECKHE 6

npudopbI

IMpakTnyeck
ue padoThbl

DJIEeKTPOHHBIE
(undposbie)
o0pa3oBaTeJibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4
a6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4
a6

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4
a6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4
a6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4
a6

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4
a6

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4
a6

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4
a6



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

Pasnoxenne

4.3 Oenoro cera B 3
CIIEKTP
Hroro no pazaeny 15

Pa3znea 5. KBanToBbIe sIBJIEHUS
Ucnyckanue u

5.1 MOTJIOIIECHHUE 4
CBETa aTOMOM

5.9 Crpoenue 6
aTOMHOTO Si7pa
53 S nepHblie 7 1
peakiuu
Hroro no pazneny 17

Pasnen 6. IloBTopuTe1bHO-00001a0IIUIT MOAY/Ib

IToBTOpEHME M
00o0mieHne

6.1 COJIepKAHUS 9
Kypca (hpU3uKu 3a
7-9 knacc

Wroro mo pazneny 9

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

102 3

27

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4
L)

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4
ab

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4
a6

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4
a6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4
a6



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

IHHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
Ne KoJ- Datano
i Tema ypoka BO dakry
4acos
Pazgen 1. ®usuka u ee poJib B MO3HAHUU OKPYKAKIIET0 MUPa 6
dusuka-Hayka o npupoje (2 1)
BBoHBIN HHCTPYKTaX 10 TEXHUKE OE30IMaCHOCTH B KaObUHeTe
1 (1076370478 1
®uzrka — Hayka o npupojie. SIBnenus npuposl. Puzndyeckue
SIBIICHUS
5 MexaHnuueckue, TerIoBbIe, JIEKTPUUECKHE, MAaTHUTHBIE, CBETOBLIE, 1
3BYKOBBIC SIBJICHUS
duznyeckne BeTNINHBI(24)
3 Ou3nuecKue BeTUIMHBI U UX H3MEPEHHE 1
4 VYpok-uccnenosanue "M3mepenue reMieparypbl Ipy OMOLIT 1
KUJKOCTHOTO TEPMOMETpA M JaTYhKa TeMIieparypbl”
EcTecTBeHHOHAYYHbIIT MeTO/X MO3HAHMSI(24)
Kak ¢u3uka u npyrue ecTecCTBEHHBIE HAYKH U3Y4alOT IPUPOY.
5 EctecTBeHHOHay4YHBIN MeTO]l O3HaHUs. OnrcaHue PU3NIeCKuX 1
SBJICHUM C IIOMOLIBIO MOZEIIEH
Ypoxk-uccnenosanue "[IpoBepka rumoressl: JadbHOCTh MOJIETA
6 IapHKa, MyIIEHHOTO TOPU30HTAIBHO, TeM 00JIbIlIe, YeM OoJIble 1
BBICOTA ITycKa"
Paznen 2. [lepBoHayaibHbie CBeIeHUsI 0 CTPOEHHUH BellleCTBA 5
Crpoenue BemecrBa(ly)
7 Crpoenwe BemecTBa. OMBITHI, JOKa3bIBAIOIINE IUCKPETHOE 1
CTPOEHUE BEIECTBA
JIBHIKeHHE ¥ B3aMMO/eiCTBHE YacTHIl BemecTBa(249)
8 JIBI>KEHME YacTHUI] BEIECTBA 1
9 Ypoxk-uccnenoBanne «ONBITH IO HAOIIOACHUIO TETIIIOBOTO 1
pacuIMpeHust Ta30B»
ArperaTHble COCTOSIHUS BenecTBa(24)
10 ArperatHble COCTOSIHUSI BEIIECTBA 1
B3aumocBsI3b MeX1y CBOWCTBaMU BEIIECTB B PA3HBIX arperaTHbIX
11 COCTOSIHMSIX U KX ATOMHOMOJIEKYJISIPHBIM CTPOECHHEM. 1
OCOOEeHHOCTH arperaTHbIX COCTOSIHUN BOJIBI
Paznen 3. /IBu:xeHHe U B3aUMO/ieilicTBHE TeJ 21
MexaHuueckoe aBuzkeHune(34)
12 Mexanndeckoe qBHKeHUE. PaBHOMEpHOE U HEPABHOMEPHOE 1
TIBUKCHHE
13 Cxopoctb. EnuHuIBI cCKOpOCTH 1
14 Pacuer nytu u BpeMeHU IBUKEHUS 1



15

16

17
18

19

20
21
22

23

24
25

26

27

28

29

30

31

32

33
34

35

36
37

Wuepuusi, Macca, IJIOTHOCTH(44)

Nuepuus. 3akoH uHepuuu. BzauMoericTBre Te Kak NpUYrMHA
N3MCHCHUS CKOpOCTI/I JOBUXXCHUA TCIT

ITnotHOCTH BelecTBa. Pacuer maccsl 1 00beMa TENa O €ro
IUIOTHOCTHU

JlaGopaTtopHast pabora «Ornpezesienne MI0THOCTH TBEPOTO TEIay
Pemenue 3amgau no reme "[lnotHocTts BemecTa"
Cuaa. Buabl cuin(144)

Cuna kak xapakTepuCcTHKa B3auMoaencTBus Ten. Cuia ynpyrocTH.

3akoH ['yka

JlaboparopHas pabota «3ydueHre 3aBUCUMOCTH PacTsHKEHUS
(medopmanun) IpyKUHBI OT TPUTOKEHHONU CHITBD)

SIBnenue Ttarorenus. Cuia THKECTH

CBs13b MEXy CUJION TSDKECTH U Maccoi Tena. Bec Tena. Pemnienue
3axay o teme "Cuna tsokecta"”

Cua TsSHKecTd Ha APYyrux IjiaHeTrax. dOu3ndIecKue XapPaKTCPUCTHUKHU

IJIaHET
UN3zmepenue cun. IlunamomeTp
Bec Ttema. HeecomocTh

CroxxeHue AByX CUJl, HAIPABJIEHHBIX 110 OJHOU MIPSIMOIl.
PaBHO€licTBYIOIIASA CHIT

Pewenue 3anay no reme "PaBHoaelicTByromas cuin'

TpeHue cCKoNbKEHUs U TpeHHe MoKos. TpeHue B Mpupojae u
TEXHUKE

JlaGopaTtopHas pabota «/3ydeHue 3aBUCUMOCTH CUJTbI TPEHUS
CKOJIbKEHUS OT CHJIBI IaBIICHUS U XapaKTepa COMPUKACAIOLTUXCS
MTOBEPXHOCTEN»

Pemenue 3aga4 Ha onpenesieHNe paBHOAEHCTBYIOIIEH CHITBI

Pemenue 3anau no Temam: «Bec Tenay, «I'papuyeckoe
u3o0paxkeHue cum», «Cuiel», «PaBHOAESHCTBYONIAS CUIT»

KonTponbhas pabota mo Temam: «MexaHU4ecKoe JTBUKECHHEY,
«Macca, mmoTHOCTBY, «Bec Tenay, «I'paduyeckoe nzodpaxkeHme
cuiy, «Cuibby

Pa3nen 4. /laBienue TBEPABIX TeJ, KUAKOCTEH U ra3oB

HaByenue. [lepenaya naBjieHnsi TBEPABLIMHM TeJIAMHU,
JKHJKOCTAMH M razamu(34)

I[aBHCHI/IC. CnocoObl YMCHBIICHUA U YBCIIMYCHUS TaBJICHUA

JlaBnenue ra3a. 3aBUCUMOCTb JIaBJICHUS Ta3a 0T 00bEMa,
TEMIIepaTypbl

[Tepenada naBneHus TBEPABIMH TEIIAMH, KUIKOCTIMHU U Ta3aMH.
3akoH [Mackana

JNaBaenue kuakocTu(5)u

HaBJ'IeHI/Ie B XXUJKOCTH U Ira3€, BBI3BAHHOC HeﬁCTBHeM CHUJIbI
TAXKECCTHU

Pemienne 3amad mo teme <<I[8.BJ'ICHI/IC B XXUJIKOCTH M Ia3c. 3akoH

-
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38
39
40

41

42
43

44

45
46

47

48

49
50
51

52

53
54

55

56
57

58

59

60
61

[Tackamnsa»

Coo0mmaromumecs: Cocyabl

I'mapaBanyeckuit mpecc

ManomMmertpsl. IlopiiHeBOM )KUIKOCTHBIN HACOC
ATtMocdepHoe n1aBieHue(64)

Atmochepa 3emun. I[IpudanHbI cynecTBOBaHUS BO3TYITHON
000J10uKH 3eMiId. 3aBUCUMOCTb aTMOC(HEPHOTO JIaBIEHUS OT
BBICOTBI HaJ| YPOBHEM MOPsI

Bec Boznmyxa. AtmochepHoe naBieHue

Wzmepenue armocdeproro aasnenus. OnsiT Toppuyennn
3aBUCHMOCTB aTMOC(HEPHOTO JaBJICHHS OT BBICOTHI HaJl YPOBHEM
Mopst

Bapometp-anepona. AtmocepHoe gaBiIeHHE HA PA3IMYHBIX
BBICOTaX

Pemenue 3amay o reme "AtmocdepHoe naBieHue"

JleiicTBHE JKMIKOCTH M ra3a Ha MOTrPYKEHHOE B HUX TeJ10(74)

JlelicTBuE JKUAKOCTH U I'a3a Ha MOTPYKEHHOE B HUX TEJIO.
ApxumenoBa cuia

JlaGopaTtopHast pabota «OrnpeesieHle BbITaJIKUBAIONIEH CUIIBI,
JICHCTBYIOIIEH HA TEJIO, IOTPY>KEHHOE B KUIKOCThY

JlabopatopHas pabora 1o teme «VccnenoBanue 3aBUCMOCTH Beca
TeJa B BOJE OT 00bEMA MOTPYKCHHOM B KHIKOCTh YaCTH TEJIa»

IInaBanue Ten

JlaboparopHas pabota "KoHCTpyHpoBaHHE apeoMeTpa Hin
KOHCTPYMPOBAHUE JIOJIKH U OTIPEICIICHHE €€ TPY30MOIBEMHOCTH"

Pemenne 3anau no remam: «llimaBanue cynoB. Bo3nyxornnaBanue»,
«/laBneHue TBEpABIX TEN, JKUIKOCTEH U Ta30B»

Pa3nes S. PaGoTra 1 MOIIHOCTB. DHEpPIus
PaGora u MmommocTh(34)

Mexanunueckasi pabota

MortHocTh. EAUHUITEI MOIITHOCTH

VYpok-uccienoBanue "Pacyér MOIHOCTH, pa3BUBAEMOIl pU
NOIBEME M0 JIeCTHULE"

IpocTbie Mmexanu3mbI(54)
[Tpocthiec MexaHu3Mebl. Peruar. PaBHOBecHe CHIT Ha phryare

KonTponbhas pabota no teme «/laBneHue TBepabIx Ted,
XKHUJIKOCTEH U razoBy / Bcepoccuiickas nposepounas padora

Pe3epBHbIii ypok. Pabota ¢ Tekcramu 1o Teme «/laBnenue
TBEPJBIX TEJ, )KUJIKOCTEH 1 Ta30B» / Becepoccuiickas mpoBepoyHas
pabora

Prruaru B Texnuke, ObITY U ipupoie. Jlaboparopnas pabota
«MccnenoBanue yclIOBUI paBHOBECHS PhIUara

Pemenue 3amad no teme «Y CIIOBHSI PpAaBHOBECHUS pblyara
Koad¢ument nonesnoro neiicrsus mexanusma. JlabopatopHas



62

63
64

65

66

67

68

69
70

71

72

pabora «M3mepenue KI1Jl HakIOHHON TIJIOCKOCTH

Pemenne 3amag mo treme "Pabora, momuocts, KIT/"
Mexanuueckasi JHeprus(44)

Mexanunueckas SHCPrus-. Kunernueckas u NMOTCHIMAJIbHAsA SHCPTHUA
3aK0OH COXpaHEHUsI MEXaHUYECKON IHEPTUn

YPOK-3KCIIEpUMEHT 110 TeMe "DKCIIEPUMEHTAIbHOE ONPEEIICHUE
M3MEHEHHSI KHHETUYECKON ¥ MOTCHIMAIBLHOIN SHEPTUH Mpr
CKaThIBaHUM TeJa [10 HAKIIOHHOW IIJIOCKOCTH"

KonTponbaas pabota mo reme «PaboTa 1 MOIIHOCTH. DHEPTHUS
Pe3zepBHoe Bpemsi(3+4y)

Pe3sepBHbIii ypok. PaboTa ¢ Tekcramu 1o TeMe "MexaHnueckoe
nBmxenue"

Pe3epBHbIii ypok. Pabora ¢ Tekcramu 1o teme "Pabota.
MormuHocTs. DHeprus"

Pe3epBHbIii ypok. Pabota ¢ Tekcramu no teme "Cutbr”
Pe3epBHbIii ypok. Pabora ¢ Tekcramu o teme "JlaBnenue"

IIpomeskyTouHas aTrTecTanms 3a Kypce ¢pusuku 7 kjacca
Kp

O000maromuii ypok 3a kypc ¢pusuku 7 kjaacca

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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8 KUIIACC

Ne

u/n Tema ypoka

Paznen 1. TensioBuIe ABJICHUSA
Ctpoenue u cBoiicTBa BemecTBa(74)
BBOAHBII HHCTPYKTaX 10 TEXHUKE OE30MaCHOCTH B KaOMHETE
(bu3uKH.
OCHOBHBIE OJIOKEHUS MOJIEKYJIIPHO-KMHETUUECKON TEOPUU U
UX OIBITHBIEC IOATBEPKACHHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI
Mogenu TBEPAOIO, XKUAKOIO U ra3000pa3HOro COCTOSHUMN
BelIeCTBa
OObscHEHNE CBOMCTB TBEPAOIO, )KUJIKOTO U Ta3000pa3HOTo

4 COCTOSIHMH BEILECTBA HA OCHOBE MOJI0KEHUM MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUHU

5) Kpucranmuueckue u amopdHbIe TEIa
6 CMaumnBaHue U KanWUISIPHOCTh. [l0BEpXHOCTHOE HATSIKEHUE
7 TennoBoe pacuiupeHue u cxarue

TenioBbie mpouecchbi(214)
Temneparypa. CBsA3b TEMIIEpaTypbl CO CKOPOCTBIO TEILIIOBOTO

8 JIBUKCHHUS YACTHI]

9 Buytpennss sneprusi. CnocoObl N3MEHEHUs! BHYTPEHHEH
SHEPTUHU

10 Buasl Tenonepenaun

11 VYpok-koupepennus "IIpakTrueckoe UCMOIb30BaHNE TEIJIOBBIX
CBOMCTB BEIIECTB U MAaTEPUAIIOB B IENISIX dHEprocoOepeeHus "

12 KomnuuecTBo TemnoTel. Y aenbHas TEII0eMKOCTh

13 YpaBHeHHe TeIoBoro 6ananca. TemnooOMeH U TEII0BOe
paBHOBeCHE

14 JlabopaTopHas pabota "I/IccvneILOBaHHez SIBJ'IGH'I:UI TerI000MeHa
MIPU CMEUTMBAHUH XOJIOJHOM U ropsYeit BOJIbI

15 Pacuer konmyecTBa TEMIOTH, HEOOXOAMMOTO AJIsI HAarpPEeBaHUS
TeJa U BBIICTISIEMOTO UM TIPH OXJIAXICHUN

16 Ha6opaToPHa;1 pabota "OnpeneneHue yaeabHONU TEIIOEMKOCTH
BEIIECTBA

17 DHeprus TOIMBA. Y IeJbHAs TEMI0Ta CTOPAHUS

18 [TnaBiieHre ¥ OTBEpICBAHKE KPUCTALNTUNICCKHUX TEII. Y AelbHAs
TEeIJIOTa TUTaBIIEHUS

19 JIaboparopHas pflGOTa "OnpeneneHne yaeIbHOU TEIIOTHI
TUTABJICHUS JIb/1a

20 [TapooOpa3oBanue u KoHAeHCanus. Vcnapenue

21 Kunienne. VY nenpHas Termiora mapooOpa3oBaHUs ¥ KOH/ICHCAIIHH.

3aBHCHMOCTD TCMIICPATYPhbl KUIICHUA OT aTMOC(I)epHOTO

Koa-Bo
4acoB

28
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23
24

25

26

27

28

29
30
31
32

33

34

35

36
37
38

39
40

41

42

43

44

aBIICHUS

Braxxnocts Bozmyxa. JlabopaTopHas padora "Onpenenenue
OTHOCUTEIIbHOM BIAXXKHOCTU BO3ayXxa"

Pemenue 3ama4d Ha OIPCACIICHUC BJIAXKHOCTU BO31yXa

[Tpunnuns! paboTe! TemaoBbix nurateneil. [laposas TypOuHa.
JIBurarenb BHYTPEHHETO CrOpaHMs

KII/ TermoBoro nurarens. TenaoBble ABUTATENN U 3a1IUTa
OKpY’Karoller cpeibl

3aKOH COXpaHEHUs U NIPEBPAILCHHS SHEPTUHU B TEIIIOBBIX
rporeccax

[TonroToBka Kk KOHTPOJIBHOHU padoTe 1o Teme "TernaoBbie
siBJIeHUsI. MI3MeHeHne arperaTHbIX COCTOSIHUM BelecTBa"

KontponbHas padota no teme "TemnoBbie siBnenus. 3menenue
arperaTHbBIX COCTOSIHMH BeriecTa"

Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI

JJIeKTpHYeCKHe 3apsiibl. 3apsKeHHbIE TeJIa U UX
B3aumoeiicreue(74)

Onexrpuzanus Ten. J[Ba poia 3IeKTPUYECKHUX 3apsI10B

VYpok-uccienoBanue "IaeKTpu3anus TeJa UHAYKIUEH U IPU
CONPUKOCHOBEHUM"

BzaumopeiictBue 3apPsAKCHHBIX TCIIL. 3aKkoH Ky.]'IOHa

Onexrpuueckoe nojie. HanpspkeHHOCTh 3JEKTPUYECKOTO MO,
[IpuHIUI Cynepro3UIuK JIEKTPUYECKHUX TOJIEH

Hocurenu snexTpuueckux 3apsiaoB. DJIeMEeHTapHbIN 3apsi.
Crtpoenue atoma

[IpoBOAHMKY M TUAJIEKTPUKU. 3aKOH COXPaHEHUS
JJIEKTPUYECKOTO0 3apsiaa

Pemenne 3a1a4 Ha NpUMEHEHHE CBOMCTB DJIEKTPHUECKHX
3apsiIoB
IMocTosiHHbIi 2ekTpHUecKuii Tok(204)

DNEeKTPUYECKHUI TOK, YCIOBHSI €T0 CylecTBOBaHMs. VcTouHnkm
JJIEKTPUYECKOTO TOKA

JlericTBUS DIIEKTPUYECKOTO TOKA

VYpok-uccnenoanue "JleiicTBUE ANEKTPUUYECKOTO MOJISI HA
MIPOBOJIHUKYU U IUDIIEKTPUKH"

DNEKTPUUECKUN TOK B METAIUIAX, )KUJKOCTSIX U Ta3ax
OnexTpuuecKkas Lenb U €€ COCTaBHbIE YaCTH

Cuna Toka. JlaboparopHas padota "M3mepenue u
peryampoBaHue CHIIbI TOKa"

DnexTpuueckoe HanpsikeHue. Bonbtmerp. JlaboparopHas
pabota "M3MepeHue u peryaiupoBaHue HanpskeHus"
ConpoTuBiieHUE TPOBOJHUKA. Y JETBHOE COTPOTUBIIEHUE
BELIECTBA

JIaGoparopHas paboTa "3aBUCUMOCTb 3JIEKTPUIECKOTO
COIIPOTHUBIIEHUS IPOBOIHUKA OT €T0 JUIMHBI, IO

37
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45

46

47

48

49

50

51

52

53

54
55

56

57

58

59

60

61

62

63

MOIEPEYHOI0 CEUCHUS U MaTtepuaa"

3aBHCUMOCTb CHJIBI TOKA OT HanpsbkeHus. 3akoH Oma 11t
ydacTka 1enu

JIaGoparopnas pabota "HccienoBanue 3aBUCIMOCTH CHIIBI TOKa,
UYIIEro Yepe3 pe3ucTop, OT CONPOTUBIICHUS PE3UCTOpa U
HaIpsDKEHUs Ha pe3ucrope”

[TocnenoBarenbHOE U HapalieIbHOE COCTUHEHUS TPOBOIHUKOB
JlaGopaTopHas padora "IIpoBepka nmpaBuiIa CI0KECHHUS
HaIpsHKEHUN TP MOCTIEA0BATEIbHOM COSAMHEHUU ABYX
pe3uctopos”

JlabGopaTopHas pabota "[IpoBepka nmpaBuiia Jyisi CHIIBI TOKa TIPH
[apajieIbHOM COEAMHEHUU PE3UCTOPOB"

Pemrenue 3a1au Ha npumeHenue 3akoHa Oma a1 pa3iauyHoro
COEIMHEHUS TIPOBOIHUKOB

PaGoTta u MOILTHOCTB ANIEKTPUYECKOTO TOKA. 3akoH J[Koysi-
Jlenna

JlaboparopHast pabota "Omnpenernenne paboThl ¥ MOIITHOCTH
3JIEKTPUYECKOro ToKa"

DNEeKTPUYECKHE LIETTH U MTOTPEOUTENN AIEKTPUIECKOM SHEPTHH B
obITy. KopoTkoe 3ambikaHne

[TocTosiHHBIE MATHUTHI, UX B3aUMOJCHCTBHE
VYpok-uccnenosanue "M3ydeHue nosiei mocTOSIHHbIX MarHuToB"
MaruutHble siBjienusi(64)

MarnuTtHoe none. MaruutHoe nosie 3eMJIu U ero 3HauyeHue AJis
KU3HH Ha 3emMIie

[ToaroroBka Kk KOHTPOJIBHOM paboTe 1Mo Teme "INEeKTpUIECKUe
3apsibl. 3apsHKEeHHBIC Tella U uX B3auMojiercTBus. [locTossHHbII
ANEKTPUYECKUN TOK"

KonTtponbHast pabota 1o Teme "DIeKTpUUYECKHE 3apsi/ibl.
3apspKeHHBIC Tela U UX B3auMOIeUCTBUS. [1oCTOSTHHBIIM
anekTpudeckuit Tok" / Beepoccuiickas mpoBepodHas pabota
Pe3epBHblii ypok. Pabora ¢ Tekcramu o teme "TlocTossHHBIN
anexkTpuyeckuil Tok" / Becepoccuiickas npoBepouHas padbota
OmnbIT OpcTena. MarHuTHOE MOJIE JIEKTPUUECKOTO TOKA
MarsnuTHO€ noJje KaTylKd ¢ TOKOM

[IpumeHeHne HMeKTPOMarHuToB B TexHuke. JlabopaTopHas
pabora "M3ydyeHue ASHCTBUS MarHUTHOTO TIOJISI HA POBOTHHK C
TOKOM"

DJIeKTPOMATHUTHAS MHIYKIMA(44)

*DNeKTPOABUTATEIb TOCTOSTHHOTO TOKa. Vcmonp30Banme
3JEKTpOJIBUraTeneil B TEXHUYECKUX YCTPOUCTBAaX U Ha
Tpaucmnopre. JlabopaTopuas paborta "KoHcTpynpoBanue u
u3ydeHue paboThl ANIeKTpoiBUTaTeNs"

OneiTel Dapanes. 3aKOH AEKTPOMarHUTHOW MHIYKIIMH.
[IpaBuio Jlenna



64

65

66

67

68

69

70

71
72

Onekrporereparop. CriocoObl MOTYyYEHHUS IICKTPUIECCKON
OHCPTHUHU. 3JI€KTpOCTaHI_[I/II/I Ha BO306HOBHH€MI>IX HCTOYHHKAX
SHEPrUHU

[ToaroroBka K KOHTPOJILHOM paboTe MO TeMe "IINEKTPUIECKUE U
MarHuTHBIC SBJICHHS"

KonTponbHas pabota mo Teme "DISKTpUUECKUE U MAarHUTHBIC
SIBJICHUS "

Pe3epBHoe Bpemsi(3+4u)

Pe3epBHbIii ypok. Pabora ¢ Tekcramu o Teme "TeroBbie
SIBJICHUS"

Pe3epBHBbIii ypok. PaGora ¢ Tekctamu 1o Teme "MarHutHbIe
siBJICHUS"

Pe3epBHbIii ypok. Pabora ¢ Tekcramu 1o Teme "3aKoHBI
MTOCTOSIHHOTO TOKa'"

Pe3epBHblii ypok. Pabora ¢ Tekcramu 1o Teme "3aKOHBI
3JIEKTPOMArHUTHON MHIYKIIUU"

IIpomexyTouHas aTTecTanus 3a Kypc ¢pusnku 8 kiacca
Kp
O06o061maromuii ypok 3a kypc ¢pusuku 8 kiacca

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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25

Tema ypoka

Pa3zgen 1. Mexann4deckue siBJICHUSA
MexaHu4ecKoe IBHKEHHE H Croco0bl ero onucanus(104)

BBOAHBII HHCTPYKTaX 1O TEXHUKE O€30MaCHOCTH B KaOMHETE
bu3UKH.
Mexannueckoe aBuxeHue. MarepuanbHas TOUKa

Cucrema orcueta. OTHOCUTEILHOCTH MEXAHUYECKOI'0 IBIKEHUS
PaBHOMEpPHOE IPAMOIIMHEWHOE JBUYKEHUE

HepaBnomepHoe npsimonuneiinoe apmxenue. Cpentss u
MT'HOBEHHAsl CKOPOCTh

[TpsimonHeHOE PaBHOYCKOPEHHOE ABUKEHUE. Y CKOPEHUE

CKopocThb MPSAMOIMHEHNHOT0 paBHOYCKOpEeHHOTO nBMkeHHs. [ padux
CKOPOCTH

JlaboparopHas pabota "Onpenenenrue yCKOpeHHs Tela mpu
PaBHOYCKOPEHHOM JIBM>KCHHUH 1O HAKJIOHHOM TIOCKOCTH"

CBo6Oomuoe nagenue ten. OnubITel [annnes

PaBHOMEpHOE ABMXKEHUE IO OKPYKHOCTH. [lepnon n yactora
oOpauienus. JIuneiHas 1 yrioBas CKOPOCTH

[{eHTpOCTpEMUTENBHOE YCKOPEHUE
B3aumoneiictBue tes(204)

IIepssriit 3akoH HbroToHa. Bextop cuitb

Bropoii 3akon HeroTona. PaBHozelcTByrOImas cuiia
Tperuii 3akoH Herorona. Cynepro3unus cui
Pemenue 3agau Ha npuMeHeHne 3akoHOB HproToHa
Cwita ynpyroctu. 3akoH ['yka

Pemenue 3anau no teme «Cumna ynpyroctu»
JlaGopatopHas pabota «OnpeaeneHne )KeCTKOCTH TPY>KUHBD»
Cuna tpenus

Pemenue 3anad no reme «Cuna TpeHUS»

JlaGopatopHas pabota "Onpeznenenue ko3dduimenra TpeHus
CKOJIbKEHUA"

Pemenue 3amgau no reme "3akonsl HetoTona. Cuna ynpyroctu. Cuna
TpeHUs"

Cuna TSKeCTH U 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOPEHHUE
CBOOOIHOTO MaIcHUS

Ypok-koHpepenus "JIBukeHne Ten BOKPYT TPaBUTAIIHOHHOTO
nentpa (Conneunas cucrema). ["amaktuku"

Pemenue 3amgad no reme "Cuma TSKECTH M 3aKOH BCEMUPHOTO
TAroTeHus"

HCpBaH KOCMHUYCCKast CKOPOCTh. HesecomocTts u NEeperpy3Knu

Koa-Bo
4acoB
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PaBHOBecue maTepuanbHONW TOUYKU. AOCOTIOTHO TBEPIOE TEIO.
PaBHOBeCHE TBEPIOTO TEIa € 3aKPETUIEHHON OCBIO BpaICHUS.
MowmeHnT cunbl. LleHTp TsxecTn

PaBHOBecue marepuaiibHOI TOUKH. AOCONIIOTHO TBEPOE TEIO.
PaBHOBeCHE TBEPIOTO TEIIA € 3aKPETNIEHHON OCBIO BpaIIECHUA.
MowmeHnT cunbl. LleHTp TsxecTn

Pemenue 3anad no reme "MomeHT cuibl. LlenTp Tsxectn"

[ToaroToBka Kk KOHTPOJIBHOM padoTe 1o Teme "MexaHudeckoe
nBxenue. Bzaumonencraue ten"

KoHTtposbHas pabota mo teme "MexaHnueckoe JTBUKEHHE.
B3aumoneiictBue ten"

3akoHbl coxpaHeHusi(104)

Nmnynec Tena. IMnynbe cuibl. 3aKOH COXpaHEHUS UMITYJIbCA.
VYrpyroe u Heynpyroe B3auMoIeiCTBHE

Pewenue 3aiay no teme "3aKkoH COXpaHEHUsl UMITyJIbca"
Ypok-koH(pepeHius "PeakTHBHOE IBM)KCHHUE B IPUPOC B TEXHUKE"
Mexanuueckasi paboTa U MOITHOCTb

PaboTta cuiibl TSKECTH, CHIIBI YIIPYTOCTH U CUJIBI TPEHUS

JlaGopaTtopHast pabota «OrnpeaesneHnne padoThl CHIIbI TPEHUS TTPU
PaBHOMEPHOM JIBMDKEHHUH TeJIa TI0 TOPU30HTAIBHON MTOBEPXHOCTH

CBs13b 3Hepruu u paboTsl. [loTeHnnanbHas 3Heprus
Kunerunueckas sneprus. Teopema 0 KUHETUYECKON 3HEPTUU
3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE

JlaGopaTtopHast pabota «/3yueHue 3akoHa COXpaHEHUS YJHEPTUN»
Pa3nen 2. Mexanuveckue KoJie0aHUsI U BOJTHBI
Mexannyeckue Kosedanusi(74)

KonebaTenbHOE IBUKEHUE U €T0 XapaKTEPUCTUKHU

3aryxaromue konebanus. BeinyxaeHHble KojeOanus. Pezonanc
MareMaTuyecKkuii U NpyKUHHBIA MaITHUKU

YPOK'I/ICCJ'ICI[OBEIHI/IC «3aBHCUMOCTD nepuoaa KoJIeOaHM# OT
JKCCTKOCTHU IMPYKUHBI U MaCChI Ipy3a»

[IpeBparnieHue sHEPruu IPU MEXAHUUECKUX KOJICOaHUIX

JlaGopaTtopHas pabota «OnpeaeneHne 4acToThl U IEPHO/Ia
KoJie0aHUl MPY>KUHHOTO MAasITHUKA

JlaGopatopHas pabota «IIpoBepka HE3aBUCUMOCTH NEPUOJIA
Kosie0aHui Tpy3a, MOJIBEIIEHHOT0 K HUTH, OT MaccChl Ipy3a»

Mexanuveckue BoTHbI. 3ByK(8u)

Mexanndeckue BoIHbI. CBOHCTBA MEXaHUYECKUX BOJIH.
HpO}IOJ’IBHBIe " IOINICPCUYHBIC BOJTHBI

VYpok-koHpepenius "MexaHnyeckue BOJIHBI B TBEPAOM Telle.
CelicMnueckue BOJIHBI"

3Byk. PacripocTpaneHnue u oTpakeHue 3ByKa

Ypok-uccnenoBanue "HalOo1eHrne 3aBUCUMOCTH BBICOTHI 3BYKa OT
4acTOThI"
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74

I'poMKOCTB 3ByKa M BbICOTa TOHA. AKYCTHUECKUI pE30HAHC
VYpoxk-koHpepennus "YapTpa3ByK U HH(Ppa3ByK B IPUPOJIE U
TexHuKe"

[ToaroToBka K KOHTPOJIBHOHN paboTe 1Mo TeMe "3aKOHBI COXPaHEHHUS.
Mexannueckue Kosie6aHust 1 BOJTHbI"

KonTponbaas pabota mo Teme "3aKoHbI COXpaHEHUS.
MexaHuueckue KojieOaHusi U BOJIHBI"

Pa3zgen 3. DjieKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE
BOJIHBI

DJIeKTPOMATHUTHOE 10JI€ M YJIeKTPOMArHUTHBIE BOJTHBI(64)
DNEKTPOMarHUTHOE MoJj€. DIEKTPOMAarHUTHBIE BOJIHBI
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH

VYpoxk-konpepenuus "lkana 37eKTPOMarHUTHBIX BOJIH.
Hcnonp30BaHne IEKTPOMAarHUTHBIX BOJIH JIJIs1 COTOBOM CBSI3H"

Ypoxk-uccnenosanue "M3ydeHue CBONCTB AIEKTPOMArHUTHBIX BOJIH
C TIOMOIIbIO MOOUJILHOTO Tenedona"

Pewenue 3aiay Ha onpeeneHue 4acToThl U JIIMHBI
AIEKTPOMATHUTHON BOJIHBI

DneKkTpoMarHuTHas mpupoza ceera. Ckopocth cBeTa. BoiHOBBIE
CBOMCTBA CBETA

Pa3znen 4. CBeToBbBIC SIBJIEHUS
3akoHbI pacnpocTpaHeHus cBera(64)

Hctounuku cBeta. [IpsaMonmHeiiHOE pacipoCTpaHEHUE CBETA.
3armenus Connua u JIyHsl

3akoH OTpaXKCHUS CBCTA. BepKana. Pemenue 3amaq Ha IMPUMCHCHUC
3aKOHa OTpaXCHUSA CBETA

[Tpenomnenue cBera. 3aKOH MPEIOMIICHUS CBETA

ITonHOE BHyTpEeHHEE OTpakeHUe cBeTa. MCronb30BaHue MOIHOTO
BHYTPEHHETO OTPa)KEHUS B ONTHYECKUX CBETOBOAAX

JlaGopatopHas pabota "HccnenoBanue 3aBUCMMOCTH yTJia
IPEJIOMJIEHUS] CBETOBOTO JIy4ya OT yIJla MaJeHus Ha TPaHHIe
"BO3yX-cTEeKI0""

Ypok-koHpepenius "Vcnonb30BaHre TOTHOTO BHYTPEHHETO
OTPa)KEHHUS: CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"

JIuH3bl U onTHYecKHe NPpUoopbI(61)
JIunzel. OniTHYecKast CUila JIMH3bI
[TocTpoeHne n300pakeHuid B IMH3aX

JlaGopatopHas pabota "Onpeznenenne GOKYCHOIO PaCCTOSHUS U
ONTUYECKOM cUiIbl coOMparomien TUH3bI"

VYpoxk-koH(pepentus "OnTuyeckne TUH30BbIC TPHOOPHI"

I'na3 kak onTuyeckas cucreMa. 3peHue

Ypoxk-koudepenuus "ledexts 3penus. Kak coxpanuts 3peHue"
Pa3zioxkeHue 6esioro cBera B cnekTp(34)

Paznoxenue 6enoro csera B ciektp. OnbiTel HetoToHa. Crioxenue
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CHEKTpaJIbHBIX I[BEeTOB. /lucnepcus ceeta

JlaGopaTopHast pabota "OMBITHI IO Pa3JI0KEHUIO OEI0T0 CBETa B
CIEKTP U BOCIPHUSTHIO [IBETA IPEIMETOB MPU MX HAOIIOICHUU Yepe3
1IBETOBbIE QUIBTPHI"

VYpoxk-nnpaktukym "BoJIHOBBIE CBOICTBA CBETA: IUCIIEPCHS,
uHTepdepeHys u auppaxuus”

Pa3gen 5. KBanToBbI€e IBJIeHUSA

HcnyckaHue U MOrJIomeHne cBera aromom(44)

OmnpiTel Pezepdopaa u rmianerapHasi Moesb aToMa
[Tocrynatel bopa. Moaens atoma bopa

Ucnyckanue u noryonieHue ceta atomoM. KBantsl. JInneituarsie
CIIEKTPBI

Ypoxk-npaktukyMm "HabnrogeHne cnekTpoB ucnyckanus"
Ctpoenue aroMmHoro siapa(64)

PannoakTHBHOCTE U €€ BHUbBI

Crpoenue atomHoro siapa. Hykinonnas mozens
PannoaktuBHbIE IpeBpaleHus. M3oromnsl

Pemenue 3amau no teme: "PaguoakTuBHbBIC NpeBpalieHus"
Ilepnon nonypacnana

VYpok-koHpepennus "PaguoakTuBHbIE U3TYyYEHUSI B IPUPOJIE,
MEJIUIHE, TEXHUKE"

Snepubie peakuun(749)

H,Z[epHBIe pe€aKuuu. 3aKOHBI COXpPAaHCHUA 3apsAa0BOro 1 MaCcCoOBOIo
YHUCCII

OHeprus CBA3M aTOMHBIX siziep. CBsA3b MacChl U SHEPTUU
Pemenue 3anau no teme "SAnepusie peakuun”

Peaknuu cunTesa u nenenus saep. Ucrounvnku snepruun ConHua u
3BE3]

VYpoxk-koupepennus "AnepHas sHepreTuka. JlerdcTBus
PaANMOAKTUBHBIX U31yYEHUN HA KUBbIE OPraHU3MBbI"

[ToaroroBka Kk KOHTPOJIBHOU paboTe Mo Teme "INEKTPOMArHUTHOE
noJie. DJIEKTpOMarHuTHeIe BoJHbI. KBaHTOBBIE siBiIEeHUS"

KonTponbHas pabota no teme "I1eKTpOMarHuTHOE IOJIE.
DneKTpoMarHuTHele BoJHbI. KBaHTOBBIE siBeHUs"

Pa3nes 6. [loBTOpuTe1bHO-0000 1AM MOYJIb

IToBTOpeHue U 06001IEHUE COAePKAHUS Kypca (pu3uKu 3a 7-9
kJacc(9+4uq)

[ToBTOpenue, 06o6meHue. JlaboparopHsie paboOTHI IO KypCy
"B3zanMonaencTerue Tea"

[ToBTOpenue, 060o6meHne. Perenue pacyeTHbIX U KaYeCTBEHHBIX
3azna4 no teme "Temnossle mpouecco”

[ToBTOpenue, 06061meHue. Penenue pacyeTHBIX U Ka4eCTBEHHBIX
3azau 1o teme "KII/[ TennoBbix gsurarenei”

[ToBTOpenue, 006ob1eHue. Perienne pacueTHbIX U Ka4eCTBEHHBIX
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3aga4 no teme "KII/] anekTpoycranoBok"
[ToBTOpenue, 0600meHNe. JlTabopaTopHbIe pabOTHI IO KypCY

98 " N 1
CBeTOBBIE SIBJIICHUS

99 [ToBTOpEHME, O606IJ_I€HI/IS. Pabora ¢ TekcTamu 1o Teme "3aKOHBI 1
COXpaHCHHUS B MEXAHHUKE

100 HOBTOpe‘I‘{I/Ie, o6o6mmenue. Pabota ¢ Tekcramu no teme "Konebanus 1
Y BOJIHBI

101 HOBTOpe:II/Ie, 00001m1enue. Padbora ¢ Texcramu o teMe "CBeTOBEIE 1
SIBJICHUS

102 [ToBTropenue, o6o0menue. Pabora ¢ Tekcramu no teme "KanroBas 1
u siaepHas ¢pusuka'

103 HOBTOpe'I:II/Ie, o6o6menne. Pabota ¢ Tekctamu 1o Teme "Anepueie 1
peaxiuu

104 [ToBTOpenue, o6o0menue. Pabora ¢ Tekcramu o Teme 1
"DNeKTpOMarHUTHOE SIBICHUS

105 [ToBTOpenue, 0600meHue. PaboTta ¢ TekcTamu 1Mo Teme 1
"PaanoakTUBHEIE SIBIICHUS"

106 [ToBTOpenue, o600meHne. Pabora ¢ Tekcramu mo Teme "MexaHuka' 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102/106



IMPOBEPSIEMBIE IPEJMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIACC
Koxa .
DOBEDSEMOL0 IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTAThI 0CBOEHUS OCHOBHOM
p£3yJ1£TaTa o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOTI'0 00111eT0 00pa30BaHUs
1.1 KCIIOJIb30BaTh U3YYEHHBIE TOHATHS
19 pasnuyaTh SBJICHHUS 110 OIMMMCAHHIO UX XapaKTEPHBIX CBOMCTB U Ha
' OCHOBE OIIBITOB, IEMOHCTPHUPYIOIIHUX JAHHOE (PU3NIECKOE SIBIICHUE
pacro3HaBaTh MPOSBICHNE U3YYEHHBIX (PU3NYECKUX SBJICHUN B
13 OKpYXKarollleM MUpPE, B TOM 4ucie (GU3ndecKue sBIeHUsl B IPUPO/IE,

IIPY ATOM MEPEBOANTH MPAKTUIECKYIO 33/1a4y B YUeOHYIO, BBIICISATh
CYIIIECTBEHHBIE CBOICTBA (MIpU3HAKK) GUZNYECKUX SABICHUN

OIKCBIBATh U3yYCHHbIE CBOMCTBA TN U (pU3NUECKUE SABICHMUS,
UCIOJIB3YS PU3NYECKUE BEIIMYUHBL, IPU OMKMCAHUN IIPABUIIBHO
TPAaKTOBATh (PU3MUECKUI CMBICI UCIIOIb3YEMBIX BETUUMH, UX

1.4 0003HaYeHMSI U €MHULIBI PU3NYECKUX BEJTUUYHH, HAXOAUTH (DOPMYJIBI,
CBSI3bIBAIOILME JTAHHYIO (PU3NYECKYIO BEJIMUUHY C APYTUMU
BEJIMYMHAMH, CTPOUTH IPpa)MKN N3yYCHHBIX 3aBUCUMOCTEH
(bu3n4eCKUX BeTUYNH

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUYeCcKHe SIBJICHUS U MPOLECCHI,
15 HCIIONIb3YS] U3YUEHHBIE 3aKOHBI, IIPY ATOM J1aBaTh CIIOBECHYIO
' (bopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €r0 MaTeMaTHuYecKoe
BBIPAKECHHE

00BACHATH (PU3NUYECKUE SIBJICHMSI, TPOLIECCH U CBOMCTBA TE€J, B TOM
4HCJIe U B KOHTEKCTE CUTYalluil IPAKTUKO-OPUEHTUPOBAHHOTO
16 XapakTepa: BhISIBJIATH IPUUNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTD
' o0BsicHeHue U3 1 — 2 JTOrnYecKux MaroB ¢ onopoit Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PU3NYECKUX ABJICHUH, PU3NUECKUX 3aKOHA WIH
3aKOHOMEPHOCTHU

pemarh pacu€THble 3a7a4u B 1 — 2 neHCTBUS, UCTIONB3YS 3aKOHBI U
dbopMyIbl, CBSI3bIBaOIINE (PU3HUECKHUE BEJIMUMHBI: HA OCHOBE aHAIIN3a
YCJIOBUS 3aJ]a4¥ 3alIMChIBATh KPATKOE YCIOBHE, MOJICTABISATH
buznyecKre BEMMYUHBI B (OPMYITBI M POBOJIUTE PACYETHI, HAXOIUTh
CIIpaBOYHBIC JaHHBIC, HEOOXOIUMBIE JIJISl PEIICHUS 3a7a4, OICHUBATh
PEATUCTUYHOCTH MOTYYCHHON (PU3UYECKON BETUIMHBI

1.7

pacmo3HaBaTh MPoOIEMbl, KOTOPHIE MOYKHO PEIIUThH TPH MTOMOIITH
(UBUYECKUX METOJIOB, B OTIMCAHUH MCCIICIOBAHUS BBIJIEISATh

1.8 poBepsieMoe MPEINONIoKEeHNE (TUTIOTE3Y), pa3Iudarh U
WHTEPIPETHPOBATH MOTYYEHHBIN pe3yabTaT, HAXOIUTh OMIMOKH B
XO0/JI€ OTBITA, JENIATh BHIBOJIBI 110 €r0 Pe3ybTaTam

MPOBOJIUTH OMBITHI MO HAOIOIEHUIO (PU3HMUECKUX SBICHUN MU
19 (bu3HYECKUX CBOUCTB TeI: (HOPMYIHPOBATH POBEPSIEMbIE
' NPENOI0KEHUs, COOUPATh YCTAaHOBKY M3 MPEATIOKEHHOTO
000pyI0BaHUs, 3alMCHIBATE X0 ONbITA U (OPMYJIUPOBATH BHIBOJIBI



1.10

1.11

1.12

1.13

1.14

1.15

1.16

1.17

1.18

1.19

BBITMIOJHSATH MPSMbIE U3MEPEHUS C UCTIOIb30BaHUEM aHAJIOTOBbIX U
U (POBBIX TPHOOPOB, 3aAMUCHIBATH OKA3aHUS IPHOOPOB € yUETOM
3aJIaHHON a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUI

MIPOBOAMTD HUCCIIEIOBAaHUE 3aBUCMOCTH OJTHOM (pu3mueckon
BEJIMYMHBI OT IPYrol ¢ UCIOJIb30BaHUEM NPSAMbIX U3MEPEHUIA,
y4acTBOBATh B IUIAHWPOBAHUU Y4E€OHOTO UCCIIEIOBaHMSI, COOUPATh
YCTaHOBKY U BBIIIOJIHATH U3MEPEHUS, CIEAYS IPEII0KEHHOMY IUIaHy,
¢bukcupoBaTh pe3yabTaThl MOJTYUYEHHOM 3aBUCUMOCTH (DU3UYECKUX
BEJIMYMH B BUJIE MTPEUIOKEHHBIX TAOJIHIl U TPAPHKOB, 1€1aTh BHIBOIBI
10 pe3yJbTaTaM UCCIEA0BaHUS

IPOBOJUTH KOCBEHHbIE U3MEPEHUsS (U3NUECKUX BEJIMUUH, CIEeLys
NPEUI0KEHHON MHCTPYKIUH: IIPH BHIMIOJHEHUH U3MEPEHUN COOMpaTh
HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIUUCIIATH 3HAUEHUE UCKOMOM
BEJINYUHBI

coOiroaaTh NnpaBuiia TEXHUKU 0€3011acCHOCTH IIpU padoTe ¢
1ab0paTOPHBIM 000PYIOBaHHEM

yKa3bIBaTh NPUHIMIIBI 1eHCTBUSA IPUOOPOB U TEXHUYECKUX
YCTPOMCTB, XapaKTEPU30BaTh IPUHLIUIIBI IEUCTBUSA U3Y4EHHBIX
prOOPOB U TEXHUYECKUX YCTPOMCTB C MOMOILBIO UX ONKCAHUS,
UCIOJIb3Ys 3HAHMSI O CBOMCTBAX (PU3MUECKUX SBJICHUHN U
HE00X0uMBbIe (PU3NIECKHE 3aKOHBI M 3aKOHOMEPHOCTH

MPUBONUTH PUMEPHI (HAXOJUTH HHPOPMALIUIO O IPUMEPAX )
MPAKTHYECKOTO MCIIOIb30BaHUs (PU3MUCCKUX 3HAHHIA B IIOBCEIHEBHON
YKU3HU 11 00ecriedeHrst 0€30TIaCHOCTH MPU OOPAIEHUH C
npuOOpaMy U TEXHHYECKHUMHU YCTPONCTBAMU, COXPAHEHUS 370POBbS
COOJTIOICHUSI HOPM DKOJIOTUYECKOTO TIOBE/ICHHS B OKPYKAIOIIEH cpefie

OCYIIECTBIISATH 0TOOpP UCTOYHUKOB MH(POpMauu B cetu HTepHET B
COOTBETCTBUHU C 3a/IaHHBIM ITIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLINXCS 3HAHUN U IyTEM CpaBHEHUS PA3JIMYHBIX HICTOYHHUKOB
BBIJIEJIATH MHPOPMALIUIO, KOTOpast ABISETCS MPOTUBOPEUNBON HIIN
MOXET OBITh HEJJOCTOBEPHOI

MCIOJIb30BaTh IPY BHIMOJIHEHUH YUYE€OHBIX 3aJaHUM
HAYYHONIOMYJISIPHYIO JIUTEPATypy (PU3HUECKOro CoJIepHKaHUs,
CIIPaBOYHBIE MaTepuabl, pecypchl cetu MIHTepHeT, BIajeTh
npuéMaMM KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3zoBaHus HHPOPMALIUU
13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

co3/aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOLICHUS
Ha OCHOBE 2 — 3 HCTOYHUKOB HHPOPMALUHU (PU3HUECKOTO
coJiep’KaHus, B TOM YHcCIie yOIMYHO JIeNaTh KpaTKUe COOOIIEHuUs O
pe3yibTaTax MPOEKTOB WM y4eOHBIX HCCIEIOBAHUMN, IPH 3TOM
TPaMOTHO UCITOJIB30BaTh U3YYEHHBIN MOHATUIHBIN anmapar Kypca
(bu3MKH, CONPOBOXK/IATH BHICTYIUIEHUE MTPE3CHTAIIUCH

IIPU BBIMOJHEHUH Y4€OHBIX IPOEKTOB U UCCIIEI0BAaHUMN pacipeesTh
00513aHHOCTH B IPYIIIE B COOTBETCTBUH C MIOCTABICHHBIMH 3a/1a4aMH,
CJIEIUTH 32 BBINIOJIHEHUEM IIJIaHA JACMCTBUM, aJIeKBATHO OLICHUBATh
COOCTBEHHBIN BKJIa/1 B ACATEIBHOCTD IPYIIIbI, BEICTPAUBATh
KOMMYHHKAaTUBHOE B3aMMOJICHCTBHUE, YUUTHIBASI MHEHUE
OKPY’KaIOIIHX



8 KUIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1
1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

1.10

1.11

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

HCII0JIb30BAaTh IIOHATHA

pa3inyaTh ABJICHUA 110 OIIMCAHHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘-ICCKO€ SAIBJICHUC

pacrio3HaBaTh MPOSBICHUE U3YYCHHBIX (PM3UUYECKUX SBICHUI B
OKpY’KarollleM MUpE, B TOM Yuciie (pu3ndeckue sBJIeHus B IPUPO/IE,
IIPY ATOM NEPEBOANTH MPAKTUUECKYIO 33/1a4y B y4eOHYIO, BBIICISATH
CyIIECTBEHHBIE CBOICTBA (MIpU3HAKK) PUBUYECKUX SIBIICHUN

OIKCHIBATh U3yYCHHbIE CBOMCTBA TeN U (hrU3UUYECKHE SIBICHHUS,
UCIOJIB3YS PU3NYECKUE BEIIMYUHBL, IPU OMMCAHUN IIPABUIIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICI UCIOIb3YyEMBIX BEJIUYMH,
0003HaYeHMSI U €MHULIBI PU3NYECKUX BEJIUYHH, HAXOAUTH (DOPMYJIBI,
CBSI3bIBAIOIME TAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMHU
BEJIMYMHAMH, CTPOUTH IPpa)MKN N3yYCHHBIX 3aBUCUMOCTEH
(bu3nUeCKUX BeTUYNH

XapaKTepU30BaTh CBOMCTBA TeJ, (DU3UUCCKHE SBIICHUS U IPOIIECCHI,
HCIIOJIb3Ysl U3YUYEHHBIC 3aKOHBI, IIPY 3TOM J1aBaTh CIOBECHYIO
(hopMyITUPOBKY 3aKOHA U 3aMMCHIBATh €T0 MATEMATUYECKOE
BBIPAYKEHHUE

00BACHATH (PU3UYECKUE TPOIIECCH M CBOMCTBA TEJl, B TOM YHCIIE U B
KOHTEKCTE CUTYaIlUi MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISIBJISITH PUYMHHO-CIIEJICTBEHHBIE CBSI3U, CTPOUTh 00bsICHEeHHE U3 |
— 2 TIOTMYECKUX IIaroB ¢ MOMOIIbI0 1 — 2 M3y4eHHBIX CBOMCTBA
bu3NYECKUX SIBICHUN, PU3NYECKUX 3aKOHA WUJIH 3aKOHOMEPHOCTH

pemarb pacy€THble 3aa4u B 2 — 3 NEHCTBUSL, UCTIONb3YS 3aKOHBI U
(dbopMyIIbl, CBSI3bIBaIOIINE (DU3NYECKHUE BEJIMUMHBI: HA OCHOBE aHan3a
YCIJIOBHS 33JJa4M 3aMIMChIBATh KPATKOE YCIOBHE, BBIABISATH HEAOCTATOK
JAHHBIX JUJISl pEeLIeHMs 3a/1a4k, BHIOMPATh 3aKOHBI U (DOPMYIIbI,
HEoOXOoUMBIE i €€ pelIeH s, IPOBOIUTH PACUETHI U CPAaBHUBATH
IMMOJIYYCHHOC 3HAUCHUC (1)I/I3I/I‘~IGCKOI\/'I BCJIIMYNHBI C U3BCCTHBIMHU
JTAHHBIMU

paciio3HaBaThb HpO6HCMBI, KOTOPLIC MOKHO PCIIUTDH IIPU ITOMOIIH
(1)I/I3I/I‘-IeCKI/IX MCTOOO0B, UCITOJIB3YA OITMCAHHUEC UCCIICA0BAHUA, BBIACIIATD
MMPOBEPACMOC IMPCAITOJIONKCHUC, OUCHUBATH NPABUIIbBHOCTD MMOPAJIKaA
MMPOBEACHUA UCCIICA0OBaHMA, ACJIaTh BBIBOIBI

IMPOBOAUTDH OIIBITHI ITO Ha6J'IIOJICHI/IIO (1)I/ISI/I'-IGCKI/IX SIBJICHUU WU
(bU3HYECKUX CBOUCTB Tel: (HOPMYIUPOBATH MPOBEPSIEMBIC
MPEOJIOKEHNS, COOMPATh YCTAHOBKY U3 IIPEII0KEHHOTO
000py/I0BaHusl, ONUCHIBATH X0/ ONbITA U (POPMYIUPOBATH BHIBOIBI
BBITIOJIHATD IIPAMBIC UBMEPCHUA C UCITOJIb30BAHUEM aHAJIOT'OBBIX
nprOOPOB U TATYMKOB PU3NIECKUX BETTUYHH, CPABHUBATH PE3YIbTAThI
HU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COFOTHOM MOTPEITHOCTH

MIPOBOJIUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJTHOM (hU3HUECKOM
BEJIMYUHBI OT APYTOM C UCIIOJIB30BAHUEM IIPSIMBIX H3MEPEHUM:



1.12

1.13

1.14

1.15

1.16

1.17

1.18

1.19

1.20

IUTAHUPOBATh UCCIEI0BaHUE, COOUPATh YCTAHOBKY U BBITIOJIHATH
U3MEpEeHus, ciaeys MPeI0KeHHOMY TUTaHy, (PUKCUPOBAThH
PE3yNbTaThI MTOJIYY€HHOM 3aBUCUMOCTH B BUJIE TaOIHII U TpaUKOB,
JIeJIaTh BBIBOJIBI 110 pPE3YJIbTaTaM UCCIIEIOBaHUS

MPOBOJUTH KOCBEHHBIE U3MEPEHHUS (PU3NUECKUX BEITHMUNH:
IUIAHUPOBATh U3MEPEHUs1, COOMPATh HIKCIIEPUMEHTAIbHYIO YCTAaHOBKY,
cienysl IPeAsIoKEHHON MHCTPYKIIMU, U BBIYUCIIATH 3HAUEHUE
BEJINYUHBI

cO0JTI0aTh MPAaBMIIa TEXHUKN 0€3011acHOCTH TPH padoTe ¢
1a00paTOPHBIM 000PYI0BaHUEM

XapaKTepu30BaTh MPUHIUIIBI ICHCTBHS N3Y4E€HHBIX TPHOOPOB U
TEXHUYECKHUX YCTPOMCTB C OIIOPOM HA UX OIMCAHMsI, UCIIOJIB3YS
3HAHUS O CBOMCTBAaX (PM3MUECKUX SBICHUN M HEOOXOAUMBIC
¢du3nyeckre 3aKOHOMEPHOCTH

pacro3HaBaTh MPOCTHIC TEXHUYECKHE YCTPOMCTBA U H3MEPUTEIIHHBIE
HpI/I60pI)I 10 CX€MaM MU CXEMAaTUYHbIM PUCYHKaM, COCTABJIAATh CXCMbI
AIIEKTPHUYECKUX IIETIeH C IMOCIIEI0BATEIBHBIM H MapalIeIbHbIM
COCIMHEHUEM 3JIEMEHTOB, pa3jinyas YCIOBHbIC 0003HAYCHHUS
AJIEMEHTOB 3JIEKTPUUYECKUX LENEn

IPUBONUTH TPUMEPHI (HAXOJUTH HHPOPMALIUIO O IPUMEPAX )
NPaKTUYECKOTO MCIIOJIb30BaHMsI (PU3MUECKUX 3HAHHI B TIOBCEAHEBHOM
YKU3HU 11 00ecriedeHnst 0€30TIaCHOCTH IPU OOPAIEHUH C
npubOpaMu U TEXHUYECKHUMHU YCTPONCTBAMU, COXPAHEHUS 310POBbS U
COOJTIOICHHSI HOPM 3KOJIOIMYECKOTO TIOBEJACHHUS B OKpYIKAIOIIeH cpejie

OCYIIECTBIISATh MOUCK MHPOpMaIUK (PU3NYECKOTO COACPIKAHUS B CETH
NHTepHeT, HAa OCHOBE UMEIOIUXCS 3HAHUM U IIyTEM CPaBHEHUS
JTIOTIOJTHUTEIFHBIX UCTOYHUKOB BBIJICNISATH HHPOPMAIINIO, KOTOpas
SBIISIETCS IPOTUBOPEUUBON MIIM MOKET OBITh HEJOCTOBEPHOM

UCIOJIb30BaTh MPH BBHINOJIHEHUH YU€OHBIX 3aJaHUI HAyYHO-
MOMYJISIPHYIO JINTEPATYPY PUZUYECKOTO COACPKAHUS, CIPAaBOYHBIE
MaTepuasl, pecypcebl cetu HTEpHET; BnaseTs npuéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusi UH(POPMALIUU U3 OJHON
3HAKOBOUW CHUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPATKUE YCTHBIE COOOIEHUS,
000061125 HHGOPMAITUIO U3 HECKOJIIBKUX UCTOYHUKOB (PH3NUYECKOTO
COJIepKaHHUs, B TOM YHCIIE ITyOJIUYHO MPEJICTABIATh PE3YIbTaThI
MIPOEKTHOM WM MCCIIEA0BATENbCKOMN NESTEIbHOCTH, IPU 3TOM
IPaMOTHO MCIOJIb30BATh U3yUCHHBIM MOHATUHHBIN anmapaT Kypca
(buU3HKH, CONPOBOKIAThH BHICTYIIJIEHUE MTPe3eHTaluel

MIPH BBITIOJIHEHUH YYEOHBIX TPOEKTOB U MCCIEAOBAHUN (HU3HUECKUX
MIPOLIECCOB PaCHpPEeATh 00sI3aHHOCTHU B IPYIINE B COOTBETCTBUU C
IIOCTaBJIICHHBIMU 3a71a4aMU, CIEAUTH 3a BBIIIOJIHEHUEM IUIaHA
JIEUCTBUIA U KOPPEKTUPOBATH €r0, aICKBaTHO OIIEHUBATh
COOCTBEHHBIH BKJIAJ B ACITEITLHOCTD TPYIIIbI, BBICTPAHBATh
KOMMYHUKATUBHOE B3aUMOJICHCTBHE, MPOSIBIISAA TOTOBHOCTh
pazpemniaTh KOHQIUKTHI



9 KIIACC

Kon .
DOBEDSIEMOro IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHNSI OCHOBHOIM
p£3y.1111:TaTa 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT0 00111er0 00pa30BaHusI
1.1 MCII0JIb30BaTh U3YYCHHBIC TOHATHUS
19 pa3IryaTh SBJCHHUS 10 ONMMCAHUIO UX XapaKTePHBIX CBOKWCTB U Ha
' OCHOBE OIIBITOB, IEMOHCTPHUPYIOIIHUX JAHHOE PU3UIECKOE SBICHHE
paCHO3HaBaTB HpOSIBJIeHI/Ie HBYqGHHBIX (1)I/I3I/I‘-ICCKI/IX SIBJICHI/Iﬁ B
13 OKPYXKaroIlIeM MUPE, B TOM Yuciie (GU3NIECKHE SBJICHUS B IPUPOJIE,

IIPU ATOM NEPEBOANTH MPAKTUYECKYIO 33/1a4y B y4eOHYI0, BBIICIATh
CyIIECTBEHHBIE CBOICTBA (MIpU3HAKK) PUBUYECKUX SIBIICHUN

OIKCHIBATh U3yYCHHbIE CBOMCTBA TeN U (hrU3UUYECKHE SIBICHHUS,
UCIOJIB3YS PU3NYECKUE BEIIMYUHBL, IPU OMMCAHUN IIPABUIIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICI UCIIOIb3YEMBIX BEJIMYHMH,

1.4 0003HaYeHMSI U €MHULIBI PU3NYECKUX BEJIUYHH, HAXOAUTH (DOPMYJIBI,
CBSI3bIBAIOIME TAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMHU
BEJIMYMHAMH, CTPOUTH IPpa)MKN N3yYCHHBIX 3aBUCUMOCTEH
(bu3nUeCKUX BeTUYNH

XapaKTepU30BaTh CBOMCTBA TeJ, (DU3UUCCKHE SBIICHUS U IPOIIECCHI,
HCIIOJIb3Ysl U3YUYEHHBIE 3aKOHBI, IIPY 3TOM J1aBaTh CIOBECHYIO
(hopMyITUPOBKY 3aKOHA U 3aMMCHIBATh €T0 MATEMATUYECKOE
BBIPAYKEHHUE

1.5

OOBACHATH (PU3NUECKHE TPOLIECCHI U CBOMCTBA TEJI, B TOM YHUCIIE U B
KOHTEKCTE CHTYalluii MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa:

1.6 BBISIBJISATH IPUYMHHO-CIIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOTUYECKHX MIATr0B C MOMOIIBIO 2 — 3 U3yYEHHBIX CBOHCTBA
bu3nUecKux sIBICHUH, GPU3NUIECKUX 3aKOHA MM 3aKOHOMEPHOCTH

pewath pacyéTHble 3aa4 (OIMHMparoIuecs Ha cucTeMy u3 2 — 3
YpaBHEHHUI), UCTIONB3Ys 3aKOHBI M (JOPMYJIbI, CBSA3BIBAIOIINE
¢u3nyeckre BeIMYUHBI: HA OCHOBE aHaJIM3a YCIOBHS 3a/1aun

1.7 3aMHChIBaTh KPATKOE YCIOBHE, BBISBISATH HEJIOCTAIOIINE HIIH
U30BITOYHBIE TaHHBIE, BEIOUPATH 3aKOHBI M (DOPMYJIbI, HEOOXOIUMBIE
JUTSI peIIeHNUs, IPOBOANUTH PACUYETHI M OLIEHUBATh PEATUCTUYHOCTD
MOJIy4EHHOT0 3HaYeHUs (PU3NUYECKON BETMUHUHBI

pacno3HaBaTb HpO6J'ICMLI, KOTOPBIC MOXXHO PCHIMTDL ITPU IMMOMOIIHN
(1)I/ISI/ILICCKI/IX MECTOIO0B, UCITOJIB3Ys OIMMCAHUE UCCIICI0OBAaHNs, BBIACIIATH

1.8 MMPOBCPACMOC IMMPCAIIOJIOKCHUEC, OLICHUBATD IPABUIIBHOCTD MMOPAAKA
MMPOBCACHUA UCCIICAOBAHMs, ACIaTh BIBOAbI, HHTCPIIPETUPOBATH
PE3YyIIbTAaThL Ha6HIOI[CHHﬁ 1 OIIBITOB

MIPOBOAMTD OMBITHI 110 HAOTIOACHUIO (PU3UIECKHUX SBICHUHN UITN
(bu3HYECKUX CBOMCTB TEJI: CAMOCTOSTENIbHO COOMPATh YCTAaHOBKY M3

1.9 M30BITOYHOTO Ha0Opa 000PYIOBAHMSI, ONTUCHIBATH XOJI OTBITA U €TI0
pe3yabTaThl, OPMYIUPOBATH BBIBOIBI
MPOBOJUTH ITPU HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEPEHUIA,

110 omnpezenss cpe/lHee 3HaueHHe n3MepseMoil BenuuuHbI ((pokycHoe

paccTosiHUEe coObuparoleit JIMH3bI), 000CHOBBIBATh BEIOOp criocoba
HU3MEpPEHHS (M3MEPUTEIHHOTO MPUOopa)



1.11

1.12

1.13

1.14

1.15

1.16

1.17

1.18

1.19

1.20

1.21

MIPOBOAMTD HCCIIEIOBAaHUE 3aBUCUMOCTEN (PM3UUECKUX BETMYHH C
MCIIOJIb30BAaHUEM MPSMBIX H3MEPEHUH: TIIaHUPOBATh UCCIICIOBAHUE,
CaMOCTOSITENIbHO COOMPATh YCTAaHOBKY, (PUKCHUPOBATH PE3yIbTAThI
MOJTYYEHHOU 3aBUCUMOCTH (PU3MUYECKUX BEIMYMH B BHJIC TAOIUIN
rpaduKoB, JeaTh BBIBOJBI [0 PE3yJIbTaTaM HCCIEIOBAHUS

MIPOBOAUTH KOCBEHHBIE U3MEpPEHUs (PU3MUECKUX BETUYHH:
IUTAHUPOBATh U3MEPEHUs, COOUPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIIIOJIHATh U3MEPEHUS, CIIEys IPETI0)KEHHON HHCTPYKIIUH,
BBIUMCIISTh 3HAUEHNUE BEIMYMHBI U aHAIU3UPOBATH 10TYyYEHHbIE
pe3ynbTaThl C YUETOM 33JIaHHON NOTPEITHOCTH U3MEPEHUI

cO0JTI01aTh NPAaBMIIa TEXHUKN 0€3011acHOCTHU TPH paboTe ¢
1a00paTOPHBIM 000PYI0BAaHUEM

pa3nuyaTh OCHOBHBIE MMPU3HAKH M3YYCHHBIX (PH3HMUECKUX MOJIEIICH:
MaTepHalibHasi TOuka, a0COIOTHO TBEPAOE TEJI0, TOUEUHbIH HCTOYHHUK
CBETa, JIy4, TOHKAas JUH3a, INIAHETapHAas MOJEIb aTOMa, HYKJIOHHAS
MOJEJIb aTOMHOTO AApa

XapaKkTepu30BaTh MPUHIUIIBI JEHCTBUS U3yYEHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOUCTB C ONOPOM HA UX ONHUCAHUS, UCTIOIb3YSI
3HAHUS O CBOMCTBAX (PU3UYECKUX SBICHUI U HEOOXOUMBIC
(dU3HUYECKHe 3aKOHOMEPHOCTH

MCII0JIb30BaTh CXEMBI U CXEMAaTUYHbIE PUCYHKH N3Y4YEHHBIX
TEXHUUYECKUX YCTPONCTB, U3MEPUTEIbHBIX PUOOPOB U
TEXHOJIOTUYECKUX MTPOLIECCOB MPH PEIIEHUH YUeOHO-TIPAaKTUUECKUX
3aJ1a4, ONTUYECKUE CXEMBI JUUISl IOCTPOEHUS N300pakeHUI B INIOCKOM
3epkaie u coOuparoleil 11uH3e

IPUBOAUTE MPUMEPHI (HAXOUTh HH(POPMALIHIO O TPUMEPAX )
MIPAKTUYECKOI0 UCIOIBb30BaHuUs (PM3NYECKUX 3HAHUI B TOBCEAHEBHOM
KU3HU JU1 o0ecrieueHHs 6e301acHOCTH NP 00pallieHUH ¢
npuOoOpaMy U TEXHUYECKHUMH YCTPOMCTBaAaMH, COXpaHEHUsI 310POBbsSI U
cO0JTIOJIEHHSI HOPM 3KOJIOT'MYECKOT0 TIOBEJCHUS B OKpY Karollel cpesie

OCYIIECTBIISATH TOUCK HH(pOpMau pU3MIECKOTro COMEPKaHus B CETH
WNuTtepHet, camocTosTenbHO GOPMYITHPYs TOMCKOBBIN 3ampoc,
HaXOIUTh IIYyTH ONPEAEIEHUS JOCTOBEPHOCTH ITOJyYEHHON
nH(popMaIK Ha OCHOBE MMEIONITUXCS 3HAHUM U JTOTIOTHUTETHHBIX
HMCTOYHUKOB

UCIOJIb30BaTh MPH BBHINOIHEHUH YUEOHBIX 3aJaHUI HAyYHO-
MOMYJISIPHYIO JINTEPATYPY PU3UUECKOTO COJEepKaHUs, CTIPAaBOUHBIE
MaTepualsl, pecypcebl cetu HTEpHET; BnaseTs npuéMaMu
KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHus UH(POPMALIUY U3 OJHOMN
3HAKOBOM CHUCTEMBI B IPYTYIO

cO31aBaTh cOOCTBEHHBIE MUCLMEHHEIE U YCTHBIC COO6HICHI/I$[ Ha
OCHOBE WH(OpMAIMU U3 HECKOJIBKUX UCTOUHUKOB (PU3HUECKOTO
coJiepyKaHusl, MyOIMYHO MPEACTABIATh PE3YIbTAThl MPOSKTHON MU
HCCIIE0BATENIBCKON NE€ATEIIBHOCTH, IIPU OTOM I'PaMOTHO
WCITOJIB30BaTh N3YUYEHHBIN MOHATUIHBIN allliapaT U3y4aeMoro pasjaeia
(U3UKU ¥ CONPOBOXKIATH BBHICTYINICHHE MTPE3CHTAIIEN C yUETOM
0COOEHHOCTEHN ayAUTOPUH CBEPCTHUKOB

IIPU BBIMIOJIHEHUH YY€OHBIX TPOEKTOB U MCCIeT0BaHUN HU3NUECKUX
MPOLIECCOB PACIPEENIATh 00SI3aHHOCTH B TPYIINE B COOTBETCTBUU C



MTOCTaBJICHHBIMM 33]a4aMH, CJICIUTh 3a BBIIIOJIHEHUEM IJIaHa
JICUCTBUIA U KOPPEKTUPOBATH €r0, aJICKBaTHO OLICHUBATh
CcOOCTBEHHBIH BKIJIAJl B ACITEIbHOCTD IPYIIIbI, BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJECHCTBUE, IPOSIBIISIL TOTOBHOCTD
pazpemaTb KOHQIUKTHI



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KJIACC
Kon Kon
IIpoBepsiemble 3j1eMeHTHI COAePKAHUS
pasnena JIEeMEHTA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHUPA

®usuka — HayKa o npupoae. AsneHus npupoasl. Puzndeckue
11 ABJICHUS: MEXAHUYECKUE, TEIIJIOBBIE, 2JICKTPUUECKNE, MATHUTHBIE,
CBETOBBIE, 3BYKOBbIE

dusndeckre BeIUIUHbL. M3Mepenne Gu3nuecKux BeTUIHH.
12 duznueckue npudopsl. [lorpemHocTs n3MepeHnii. MexayHapoaHas
cucTeMa eIMHUIL

EcrecTBeHHOHAYYHBII METOJ MO3HAHMS: HAOIIOAEHUE, TOCTAHOBKA
1 1.3 HAyYHOTO BOIIPOCA, BBIIBUYKEHUE TUIIOTE3, SKCIIEPUMEHT I10
MIPOBEPKE TUIOTE3, OOBSICHEHNE HAOIIOAAEMOTO SIBJICHUS

14 Onucanue GU3NUECKUX SBJICHUN C TOMOIIBIO MOJIENeH

[TpakTrueckue pabOTHI:

N3mepenne paccTOsTHUN.

N3mepenne o0bEMa )KUIKOCTH B TBEPIOTO Tea.

Onpenenenue pasMepoB MajbIX TEJ.

W3mepenne Temneparypsl Py NOMOILHU KUJKOCTHOTO TEPMOMETPA U
JaTYMKa TeMIIepaTyphbl

INEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHWU BEILIECTBA

CrtpoeHue BellecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONBITHI,
JIOKa3bIBAIOIUE JUCKPETHOE CTPOCHUE BEIIECTBA

1.5

2.1

ﬂBI/I)KeHI/Ie qacCTull BEIICCTBA. CBs3b CKOPOCTH ABUKCHHA YaCTUII C

2.2 .
Temneparypoil. bpoyHoBckoe aBmxenue, 1uppysust

2.3 B3anMozeiicTBrE 4acTHI] BEIECTBA: IPUTSKEHUE U OTTAJIKUBaHUE
ArperaTHbl€ COCTOSIHUS BEILIECTBA: CTPOEHHE ra30B, JKUJKOCTEN 1
TBEPABIX (KpUCTAIIMYECKHX) Tell. B3auMocBs3b Mex a1y cBOMCTBaMU

BEIIECTB B Pa3HBIX arperaTHbIX COCTOSHUSIX U UX aTOMHO-MOJICKYJISIPHBIM
CTpOCHHEM

2 2.4

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOIBI

[TpakTdeckue pabOThI:

OrneHka quaMeTpa aToMa METOJIOM PsIIOB (C HCIIOJIb30BaHUEM

2.6 dororpaduii).

OnbITH IO HAOTIOIEHUIO TETIJIOBOTO PACIIMPEHHS ra30B.

OmnbITH IO OOHAPYKEHHFO IEHCTBUS CHIT MOJIEKYIISIPHOTO TIPUTSDKSHUS

JIBIDKEHUE U B3AUMOJIEMCTBUE TEJI
Mexanundeckoe IBH>KeHUE. PaBHOMEpHOE U HEPAaBHOMEPHOE

3.1
JIBUKECHHE
32 Cxopoctb. Cpeassisi CKOPOCTb TP HEPABHOMEPHOM JIBUKECHHM.
3 ' Pacuér nmytu 1 BpeMeHU IBUKCHUS

SIBnenue unepuuu. 3aKoH uHepIK. B3anmoneiicTBue Ten kak
3.3 IIpUYMHA U3MEHEHUS CKOPOCTHU JABMKEHUs Tel. Macca Kak Mepa
HHCPTHOCTHU TECJIa

3.4 ITnotHOCTH BemecTBa. CBA3b MJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B



3.5
3.6

3.7

3.8

3.9

3.10

3.11

3.12

enuHuIEe 00BEMa BEIeCTBA
Cuiia Kak XapaKTepUCTHKA B3aUMOJICHCTBHUS TEI

Cuna ynpyroctu u 3akoH ['yka. 3mepeHue cuiibl ¢ TOMOIIbIO
JTMHaMOMeETpa

SIBnenue TAroreHus u cuia Tsxectu. Cuiia TSKECTH Ha APYTrux
wianeTax. Bec Tena. HeBecomocTn

Cuna tpenus. TpeHue CKONIbXEHUS U TpeHUE NoKosA. TpeHue B
MPUPOJIE U TEXHUKE

CroxeHue cuil, HalpaBJIEHHBIX 10 OJIHOU MpsiMOil. PaBHOAEMCTBYIOIIIAS
cui

[TpakTuyeckue pabOTHI:

Omnpenenenre CKOPOCTH PaBHOMEPHOTO JIBHKEHUS (ILIapHKa B
KHUJIKOCTH, MOJIEITN SJICKTPUIECKOTO aBTOMOOHJIS M TaK Jajiee).
Omnpenenenue cpeHel CKOPOCTH CKOJIbKEHUS OpycKa WK [IapuKa
10 HaKJIOHHOH IUI0CKOCTH. OnpeiesieHne MII0THOCTU TBEPIOTO Tea.
OMNBITHI, IEMOHCTPUPYIOIINE 3aBUCIMOCTD PACTSKEHHS
(nedopmaniun) Mpy>KUHBI OT MPUIIOKEHHON CUIIBL. OTBITHI,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHIIBI TPEHUS CKOJIBKEHHS OT Beca
TeJa U XapakTepa COPUKACAIOIINUXCS TOBEPXHOCTEN

@usnyeckue SBICHNS B IPUPOJIE: IIPUMEPBI IBUKEHUS C Pa3INYHBIMU
CKOPOCTSIMM B ’KMBOH U HEKUBOU MPUPOJIE, JEUCTBUE CUIIBI TPEHUS B
IIPUPOJIE U TEXHUKE

TexHuYecKre yCTpOMCTBA: JTMHAMOMETP, MOAIIUITHUKA

TABJIEHME TBEPJIBIX TEJ, )KUJIKOCTEHN 11 TA30B

4.1

4.2

4.3

4.4

4.5

4.6

4.7
4.8

4.9

ﬂaBJ’IeHI/Ie TBép,[[Ol"O tena. CriocoObl YMCHBIICHUS U YBCIIMUCHUS
JaBJICHUA

JlaBnenue ra3a. 3aBUCUMOCTH JIABJICHHS Ta3a OT 00bEMa,
TEeMIEPaTyphl

Hepeﬂaqa JaBJICHUA TBépI[HMI/I TCIIaMH, )XUAKOCTAMMA U ra3aMu.
3akoH Ilackans. [ITHeBMaTHYeCKEe MAITUHEI

3aBUCUMOCTbD JaBJIEHUS KUJIKOCTHU OT TITyOuHBL. ['napocraTnueckuii
napaaokc. Coobuiaromuecs cocyabl. [ napaBarueckue MeXaHU3Mbl

ATtmocdepa 3emin u atMmocdepHoe naBieHue. [IpuunHbl
CYILECTBOBaHMs BO3AYIIHON 06osouku 3emiin. OnbiT Toppuuenu.
3aBUCUMOCTBh aTMOC(EPHOTO aBJICHUS OT BBICOTHI HAJ] YPOBHEM
Mopst

N3mepenue armochepHoro nasienus. [Ipudopsl s uaMepeHus
aTMOC(hepHOTO JTaBJICHUS

JlelicTBUE KUJIKOCTH U Ta3a HA MOTPYKEHHOE B HUX TEJIO.
BrrtankuBaromias (apxuMenioBa) cuiia. 3akoH Apxumesaa

IImaBanue Ten. Bo3ayxonnasanue

[TpakTudeckre paboOTHI:

HccnenoBanye 3aBUCHMOCTH Beca Teja B BOJE OT 00hEMa
MOTPYKEHHOU B KUJKOCTh YacTH Tena. OnpeneneHue
BBITAJIKUBAIOIIEH CHJIBI, JEHCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B
JKUJKOCTh. [IpoBepKa HE3aBUCUMOCTH BBITAJIKUBAIOLIEN CUJIBI,
JICUCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT MaccChl Tena. OMbITHI,
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JIEMOHCTPHUPYIOLIUE 3aBUCUMOCTb BBITAIKMBAIOILIEH CHJIBI,
JEMCTBYIOIIEH Ha TENO B KHUJIKOCTH, OT 00bEMa MOTPYKEHHOI B
JKUJKOCTh YacCTH TeJla U OT INIOTHOCTH KUAKocTU. KoHCcTpynpoBaHue
apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKHU U OIIPEJIEICHUE €€
Ipy3010AbEMHOCTH

@dusznyeckue sIBICHUS B IPUPOJIE: BIUSHUE aTMOCHEPHOTO AaBIICHUS
Ha KUBOW OpPraHu3M, IIaBaHHUE PbIO

TexHUYECKHE YCTPOUCTBA: COOOIIAIONITNECS COCY/IbI, YCTPOMCTBO
BOJIONIPOBO/IA, THIPABIMYECKUN TIpecc, MaHOMETp, OapoMeTp,
BBICOTOMED, MOPIIHEBOM HACOC, APEOMETP

PABOTA, MOITHOCTDB, DHEPT U

5.1
5.2

5.3
5.4
5.5

5.6
5.7

5.8

5.9

5.10
511

Mexanuyeckas pabora
MexaHnuecKasi MOIIHOCTh

HpOCTHe MCXAaHU3MBI: pbIyar, 6J'IOK, HaKJIOHHAasA IIJIOCKOCTb. HpaBI/IJ'IO
PpaBHOBECHS pblyara

[Ipumenenue npaBusiia paBHOBECHUS pblyara K 0JI0Ky

«3050TOE TIpaBMIIO» MeXaHUKU. KoapdHUIMeHT moie3Horo neicTus
MexaHu3MoB. [IpocTbie MexaHU3MBI B OBITY U TEXHHUKE
[ToTeHmanbHas SHEPTUM TeJa, MOJHIATOr0O HaJ 3eMIEi
Kunernueckas sneprus

[TonHas mexanu4deckast SHEprus. 3aKOH U3MEHEHHS M COXPaHEHUS
MEXaHUYECKOW SHEPruun

[TpakTrueckue pabOTHI:

#H##Par###Onpenenenue pabOThl CUIIBI TPEHUS MTPH PABHOMEPHOM
JBUKEHUH TeJIa 110 TOPU30HTAJIBHOM MOBEpXHOCTU. MccnenoBanue
ycnoBuid paBHoBecus pbryara. Mamepenue KII/] HaknonHoM
IJIOCKOCTH. M3ydueHue 3akoHa COXpaHEHUSI MEXaHUYECKOW dSHEPTUHU
Pu3NYECKUE SABIICHUS B IPUPOJE: PblUaru B TEJIC YEJIOBEKa
TexHuueckre yCTpoMCTBA: pblyar, MOABUKHBINA U HETIOABUKHBII
0JIOKH, HAaKJIOHHAS TIJIOCKOCTh, MPOCTHIE MEXAHU3MBI B OBITY



8 KUIACC

Kon Kon
IIpoBepsieMble 3/1eMEHTBI COleP:KAHUSA
paszeJia 3j1eMeHTa

TEIUJIOBBIE SABJIEHU A
OCHOBHBIE TIOJIOKEHUS MOJICKYIISIPHO-KMHETHIECKON TEOPHH

6.1 CTpoeHus BemecTBa. Macca u pazmepsl MoJieKyJ1. OTbITI,
MOJTBEPKIAIOIINE OCHOBHBIE MTOJIOKEHHS
MOJIEKYJISIPHOKMHETHYECKOH TeOpuH

6.2 Mogenu TBEPAOTO, KHUIKOTO U ra3000pa3HOro COCTOSHUI BelIeCTBa.
Kpucrannuueckue u amop¢HbIe Tena

6.3 O6LHCHeH1/uIe CBOMCTB ra3os, mHnKOCTeﬁV U TBEPABIX TEJI HA OCHOBE
HOJIOKEHUH MOJIEKYISIPHOKMHETUYECKOM TeopHH

6.4 CMauuBaHue ¥ KalWUISPHbIE SIBICHUS

6.5 TennoBoe pacimpeHue U CKaTHe

6.6 Temmeparypa. CBsi3b TEMIIEPATYPBI CO CKOPOCTHIO TETIOBOTO
JIBYDKEHUS YaCTHIL

6.7 Buytpennss sneprus. CriocoObl H3MEHEHHsI BHYTPEHHEN 3HEPruu:
TEIUIoNepeiaya U COBEpUICHNE pabOThI

6.8 Buzpl Teronepeaayn: TEIIONPOBOIHOCTD, KOHBEKIIHS, U3TyICHNE

6.9 KonngecTBo TeruoTsl. Y aenpHas TEMIOEMKOCTh BEIIECTBA

6.10 TennooOMeH U TemI0BOE paBHOBECHE. Y paBHEHHUE TEIIOBOTO
OanaHca

6.11 [TnaBneHne 1 OTBepACBAHNE KPUCTAITMYECKIX BEIIECTB. Y AeTbHAs

6 TEIUIOTA IUIaBJIECHUS

[Tapoo6pazoBanue u konaeHcamus. Vcnapenue. Kunenue. Y nenbnas

6.12 TEIUIOTa TapooOpa3oBaHus. 3aBUCIMOCTh TEMIIEPATypPhbl KHIIEHUS OT
aTMOC(EpPHOTO JAaBICHUS

6.13 BnaxnocTs Bo3yxa

6.14 OHeprus TOIIUBA. Y IeNbHAsI TEIJI0Ta CTOPaHUs

6.15 [Tpunumns! padotel TernoBbix asurareneii KI1/1 rermosoro
nBuratens. TennoBsle ABUraTeIN U 3alllUTa OKpYXKaroIlei cpeibl

6.16 3aKOH COXpaHEHUs M MPEeBpAIleHs SHEPTUH B TEIIOBBIX MpoIieccax
[TpakTuyeckue paboOTHI:
OnbITHI 1O OOHAPYKEHUIO IEUCTBUS CHUII MOJIEKYIISIPHOTO
HPUTSKESHUS.

OnBITH TIO BRIPAIIUBAHUIO KPUCTAJUIOB TIOBAPEHHOW COJIM MJIH caxapa.

OnbITh IO HAOJIOAEHUIO TETIJIOBOTO PACIIUPEHUS ra30B, KHUIKOCTEH
Y TBEPIBIX TEI.

6.17 Onpeznenenue AaBIeHUS BO3yXa B OaJUIOHE LINpPHIIA.

OnBITHL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb JIABJIICHHS BO3yXa OT €T0
00BbEMa M HarpeBaHMsI WM OXJIAXKACHUS.

[TpoBepka runoTe3bl TMHEHHONW 3aBUCUMOCTH JTMHBI CTOJIONKA
KHUJIKOCTH B TEPMOMETPUYECKOH TpyOKe OT TeMIepaTyphl.

Hab6nronenne n3aMeHeHns: BHyTPEHHEHW SHEPTHH TeJla B PE3yJIbTaTe
TeruIonepeayn U paboThl BHEITHUX CHIL
UccnenoBanue sSBIEHUS TEIJI000MEHA ITPU CMEIIMBAHUN XOJIOTHOU 1



6.18

6.19

ropsiueil BOJBI.

OnpeneneHne KOJIMYecTBa TEIUIOTHI, IOJIYYEHHOIO BOJIOM pu
TEIUI00OMEHE C HarpeThIM METAIIIMYECKUM LIUIUHIPOM.
Omnpenenenue yeiabHON TEIUIOEMKOCTH BELLIECTBA.
HccnenoBanue mporecca UCIapeHus.

OnpeneneHre OTHOCUTENBHOM BIaKHOCTH BO3/TyXa.
OnpezneneHye yaelbHONW TEIIOTHI IJIaBJIEHUS JIbJA.

dusznyeckue sIBICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSKEHHE U
KaNWUISPHBIC SIBICHUS B IPUPOJIE, KPUCTAILIBI B IPUPOJIE, U3ITYUCHUE
ConHiia, 3aMep3anue BoJI0EMOB, MOPCKHE OpU3bl; 00pa3oBaHKE POCHI,
TyMaHa, UHEesl, CHera.

TexHu4eckue ycTpouCcTBa: KaluuIAphl, IPUMEPBI HCIIOIb30BAHMS
KPUCTAJUIOB, )KUAKOCTHBIN TEPMOMETP, NaTYUK TEMIIEPATYPHI,
TEPMOC, CUCTEMA OTOIUIEHUS JJOMOB, TUTPOMETPBI, IICUXPOMETD,
napoBasi TypOMHa, IBUraTelb BHYTPEHHETO CTOPaHUSL.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHW A

7.1

1.2

7.3

7.4
7.5
7.6

7.7

7.8
7.9
7.10
7.11
7.12

7.13
7.14
7.15

7.16

7.17

7.18

BJ'ICKTpI/ISaL[I/IH TCII. Z[Ba poaa SJICKTPUYICCKUX 3apAa0B

B3aumoneiicTBre 3apsbkeHHBIX Tell. 3akoH KyoHa (3aBUCUMOCTb CHIIbI
B3aMMOJICHCTBUSA 3apSHKEHHBIX TEJI OT BEJIMUMHBI 3apsAI0B U PACCTOSHUS
MEX]y TeJIaMU)

Onekrpuueckoe nojie. Hanpspk€HHOCTD 37€KTPUYECKOTO MOJIS.
[TpuHIMI CyTIepHIO3UIINH SIEKTPUUECKUX MOJIeH (Ha Ka4YeCTBEHHOM

YpOBHE)
Hocurenu 3nexkTpruueckux 3apsioB. J1eMEHTapHbIN 3JIEKTPUUECKHM
3apsag. Ctpoenue aroma. [IpoBOAHUKYN U TUAJIEKTPUKH

3akoH COXPAHCHUS DJICKTPUICCKOI'O 3apaia

3J'IeKTpI/ILIeCKI/II71 TOK. Y CJIOBHUS CYIIECTBOBAHUSA JICKTPUICCKOT'O
ToKa. ICTOYHMKY MOCTOSIHHOTO TOKA

JlelicTBuUS 3IEKTPUUYECKOT0 TOKA (TEIIOBOE, XUMHUYECKOE,
MarHuTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSIX U Tazax

OnekTpuueckas 1enb. Cua Toka. IIeKTPUIECKOe HaNPsHKEHUE
CormnpoTHuBiIeHUE MPOBOJHUKA. Y IETHHOE COTPOTHUBIICHUE BEIIECTBA
3akon OMma aJig y4acTka 1enu

[TocnenoBarenbHOE U MapAJLIETBHOE COCTUHEHUE TPOBOJHUKOB
PaboTa 1 MOIITHOCTH 2NIeKTpUUecKoro Toka. 3akoH Jxoyms — Jlenma
DNEeKTpUYECKHe 1ENu U MOTPEOUTENN JIEKTPUIECKON YHEPTHH B
obITy. KopoTKkoe 3ambikaHMe

ITocTosaABIe MarHuTHL. B3anMonelcTBrE MOCTOSHHBIX MAarHUTOB
MaruutHoe nojie. MargHuTHoe I10J1€ 3eMJIM U €T0 3HAaUEHUE JUIST
JKHU3HH Ha 3eMIiie

OnbIT OpcTena. MarHuTHOE MOJIE 3JIEKTPUUECKOTO TOKA.
[IpuMeHeHne >JIEKTPOMArHuTOB B TEXHUKE

JlelicTBME€ MAarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM.
DIIEeKTPOABUTATENb MOCTOSSHHOTO TOKA. Mcnonb3oBanue
AJIEKTPOJIBUTATENIEH B TEXHHYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE
Oneitel @apanes. SBneHune 3neKTpoMarHuTHON HAYKIUU. [IpaBuio
Jlenna



7.19

7.20

7.21

7.22

DnektporeHeparop. CrocoObl MOTyUeHUS dIECKTPUICCKON IHEPTHUH.
BHGKTpOCTaHI_[I/II/I Ha BO300OHOB/IIEMBIX UCTOUYHUKAX SHECpPIUuun

[TpakTuyeckue pabOTHI:

OnbITHI 1O HAOTIOEHUIO SJIEKTPU3ALUH Tell HHAYKIUEH U IPU
COIPUKOCHOBEHUHU.

HccnenoBanue 1ecTBUS JIEKTPUYECKOrO MOJIs HA TPOBOJIHUKHU U
JIADIICKTPUKH.

COopka u mpoBepka padOoThI IEKTPUUECKOH I[EMH TOCTOSHHOTO TOKA.
W3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenne u peryaupoBaHue HapsKEHUS.

HccenenoBanue 3aBUCUMOCTH CHJIbI TOKA, HIIYILETO YEPE3 PE3UCTOD,
OT COIPOTHUBJIEHUS PE3UCTOPA U HAIIPSIKEHUS HA PE3UCTOPE.

OnBIThI, IEMOHCTPUPYIOUTUE 3aBUCUMOCTb 3JIEKTPUUYECKOTO
CONPOTHUBIICHUS IPOBOJHMKA OT €T0 JJIMHBI, IIOIAN TOIEPEUHOTO
CEYECHMS U MaTepHaa.

IIpoBepka npaBuia CI0KEHUS HAIPSKEHUH TIPU ITOCIIEI0BATEIbHOM
COCIMHEHUH ABYX pe3ucTopoB. [IpoBepka npaBuia 11 CUIIbl TOKA
[IPU MapaJljIeIbHOM COSIMHEHUH pe3ucTopoB. OmpeneneHue padboTsl
AIIEKTPUYECKOT0 TOKA, UAYILEro yepe3 pezuctop. OnpezeneHue
MOIIIHOCTH 3JI€KTPUUYECKOT0 TOKA, BBIIEIAEMON Ha PE3UCTOPE.
HccenenoBanue 3aBUCUMOCTH CHIIBI TOKA, HYILETO Yepe3 JaMIIOUKYy,
oT HanpsbkeHus Ha Heil. Onpenenenue KII1/] narpesarensi.
UccnenoBanne MarHUTHOrO B3aMMOJICHCTBUSA MOCTOSSHHBIX MArHUTOB.
N3yueHne MarHuTHOTO TOJIsl TIOCTOSIHHBIX MarHUTOB IPH UX
o0benMHeHnn U pasneneHuu. Mccenenoanue nencTus
ANEKTPUYECKOT0 TOKA HA MAarHUTHYIO CTPENKY. OTBITHI,
JIEMOHCTPHUPYIOIIHME 3aBUCUMOCTb CUJIbI B3AMMOJACHCTBUS KaTYIIIKHU C
TOKOM M MarHuTa OT CHJIbI TOKA Y HAIPABJIEHUS TOKA B KaTYIILKE.
N3ydenune neicTBUS MArHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
KoucTtpynpoBanue u usydeHue paboThl AIEKTPOABUTATENS.
Nsmepenne KI1/] anekTpoasuratenbHOM ycTaHOBKH. OMBITHI 11O
HCCIICIOBAHUIO SIBJICHUSI DJIEKTPOMArHUTHOM MHIYKIUU:
WCCIIETOBAHUE U3MEHECHHI 3HAYEHUS U HAMPABJICHUS HHAYKIIMOHHOIO
TOKa

duznueckue sIBJICHUS B IPUPOJE: HIEKTPUUECKHUE SIBJICHUS B
aTMOC(l)epC, SJICKTPHUYCCTBO KMBBIX OPTraHU3MOB, MArHUTHOC I10JIC
3emiu, peiid MoaCOB, POJIb MATHUTHOTO TOJS JUTS )KU3HH Ha
3emiie, TOJISIPHOE CUSIHUE

TexHHuecKkne ycTpoNCTBa: 3JIEKTPOCKOI, aMIIEPMETP, BOJIBTMETD,
peocTaT, CYETUHK IEKTPUUECKOM SHEPTUH, JIIEKTPOOCBETUTENbHBIE
npuOOpPHI, HarpeBaTeIbHbIE JEKTPONPUOOPHI (TIPUMEPHI),
AIIEKTPUYECKHUE MPEAOXPAHUTENHN, JIEKTPOMATHUT, FIEKTPOABUTATEND
IIOCTOSIHHOT'O TOKA, TEHEPATOP MOCTOSHHOTO TOKA



9 KIIACC

Kon
pasnena

Kon

eMEHT [TpoBepsieMble 37IEMEHTHI COEPKAHMS

MEXAHUWYECKMUE ABJIEHUA

8.1 Mexanuyeckoe aBuxeHue. MarepuansHas Touka. Cucrema otcuéra

8.2 OTHOCHUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS

8.3 PaBHOMEpHOE MpsIMOIMHEHHOE IBUKECHHE

8.4 HepaBHoMepHoe npsimonuHeiiHoe ABukeHne. CpeqHsisi U MTHOBEHHas
CKOpOCTBH TeJla MPH HEPABHOMEPHOM JIBUKCHUU

8.5 YckopeHue. PaBHOYCKOPEHHOE NPSMOJIMHENHOE IBUKCHHE

8.6 CBob6oanoe naaenue. Oneitel ["anmnes
PaBHOMEpHOE ABMkKEHUE IO OKpYKHOCTH. [lepnon n yactora

8.7 oOpauienus. JIuneiHas u yriaosas ckopoctu. LlenTpocTpemurensHoe
YCKOpEHHne

8.8 ITepssiit 3akoH HploToHA

8.9 Bropoii 3akon HeroToHa

8.10 Tpertwnii 3akon HeroToHa

8.11 [TpuHIMI CyIepHIO3UIIUN CUIT

8.12 Cuna ynpyroctu. 3akoH ['yka

813 Cuna TpeHus: cujia TPeHUs CKOJIbKEHUS, CUIIa TPEHHsI ITOKOsL, Apyrue
BUIBI TPEHHUS

814 Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpeHHe CBOOOIHOTO
najieHus

815 JBmwxenue mianet Bokpyr Comnnua. IlepBas kocMudeckasi CKOPOCTb.

HeBecomocTs 1 neperpys3ku

8.16 PaBHOBecue MaTepuanbHOM TOuku. AOCOTIOTHO TBEPOE TENIO

817 PaBHOBecHe TBEPIOrO Tea C 3aKPEIIIEHHON OChIO BpalleHus. MoMeHT
cuibl. LleHTp TsKECTH

8.18 Nmmynsc Tena. 3menenue ummyibca. IMImysnbsc cuitsl

8.19 3aKOH COXpaHCHHSI HMITYJIbCA

8.20 PeakTuBHOE JBMKEHNE

8.21 Mexanunueckasi paboTa U MOIIHOCTb

8.22 PaboTa cun TsKecTH, ypyrocTH, TpeHus. CBsA3b SHEPTUU U pabOThI

8.23 [TorennuanbHast SHEPrus Telna, MOJHATOrO Ha/l HOBEPXHOCTHIO 3eMJIIH

8.24 IToreHnnanbpHast SHEPIUs CXKATON MPYKUHBI

8.25 Kunetnueckas sneprus. Teopema 0 KHHETHUECKON SHEPTUU

8.26 3aKOH COXpaHEHMSI MEXaHUYECKON YHEPTUH

[TpakTiueckue paboThI:

OnpezneneHue cpeHe CKOPOCTU CKOJIBKEHUS OpycKa UM IBUKECHUS

mIapuKa o HaKJIOHHOM MIoCKocTH. OnpeeieHue yCKOPEHHUs Tena
8.27 MIPU PAaBHOYCKOPEHHOM JIBUKEHUU 1O HAKJIOHHOM TJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTHY IIyTH OT BPEMEHHU MTPU

PaBHOYCKOPEHHOM JBIKEHUH 0€3 Ha4aJlbHOW CKOPOCTH.

[TpoBepka rumnoTe3bl: €ciu Npyu PaBHOYCKOPEHHOM JIBUKEHHUH 0€3
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8.28

8.29

HAYaJIbHON CKOPOCTH ITyTH OTHOCATCS KaK PsAJ] HEYETHBIX YUCEI, TO
COOTBETCTBYIOIIUE TPOMEKYTKH BPEMEHH OJIMHAKOBBHI.
HccnenoBanue 3aBUCHMOCTH CHIIBI TPEHUS CKOJIBKEHUS OT CHIIBI
HOpMalibHOTO AaBneHus. Onpenenenue ko3 uimenTa TpeHus
ckonbkeHus. Onpenenenue KECTKOCTH NPYKUHbBL. OnpeneneHue
paboThI CHIIBI TPEHUS ITPU PABHOMEPHOM JIBH)KEHHUH TeJIa TI0
TOPU30HTANILHOM MoBepxHOCTH. OrpeneneHne padboThl CHIIBI
YIIPYTOCTH MPH MOABEME TPy3a € UCTIOIb30BaHUEM HENOIBHYKHOTO U
HOJBHYKHOTO OJIOKOB

duznyeckue SABICHUS B IPUPOJIE: IPUIIUBHI U OTJIUBBI, IBIKCHHE
rianeT COJTHEYHOH CUCTEMBI, PEAKTUBHOE IBUKEHUE JKUBBIX
OpraHU3MOB

Texauueckue YCTpOﬁCTBaZ CIIMAOMCTP, AATUYUKHU I1OJIOKCHUA,
pacCTodaHuAg U YCKOPCHUA, PAKCTBL

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

9.1

9.2
9.3

9.4

9.5
9.6

9.7

9.8

9.9

KonebarenbHoe nrkenne. OCHOBHBIC XapaKTEPUCTHKU KOJICOaHMIA:
MIEPUO]I, YACTOTA, aMILTUTY/A

MareMaTnyeckuil ¥ py>KUHHBIA MasTHUKU. [IpeBpaienne snepruu
IpU KosieOaTeIbHOM JIBH)KEHUU

38.TYX3.IOH_II/IG KoJIe0aHusI. BBIHY)KIIGHHBIG konebanus. Pe3oHanc

Mexanuyeckue BoiaHbL. CBOMCTBA MEXaHUYECKUX BOJIH. [IpogosbHbIe
Y MIOIIEPEYHbIE BOJHBI. JJTMHA BOJHBI U CKOPOCTH €€
pacnpocTpaHeHus. MexaHu4ecKre BOJIHBI B TBEPJIOM TeIE,
CECMUYECKHUE BOJHBI

3Byk. ['pomMKkoCTh 1 BbICcOTa 3BYKa. OTpa’keHue 3ByKa

Wn¢pa3Byk U yiabTpa3Byk

[TpakTudeckue paboTHI:

Omnpenenenne 4acToThl U Ieproia KoiaeOaHui MaTeMaTu4ecKoro
MasTHHKA.

Omnpenenenye 4acToThl U Ieproa KoiaeOaHui Npy>KUHHOTO
MasTHHKA

WccnenoBanue 3aBUCUMOCTH Teproa KOJIeOaHUN TTOABEIIEHHOTO K
HUTU Tpy3a OT AJIMHBI HUTH. VccienoBanue 3aBUCUMOCTH MEpUoja
Kosie0aHui NPYKUHHOTO MasiTHUKA OT Macchl Tpy3a. [IpoBepka
HE3aBUCUMOCTH Nepro/ia KojaeOaHuil rpysa, MOJIBEIIEHHOTO K HUTH,
OT Macchl Ipy3a U KECTKOCTH NMPYKUHBL. V3MepeHne yckopeHus
CBOOOJTHOTO Ma/ICHUS

dusnueckue IBICHUS B IPUPOJIE: BOCIPUSATHE 3BYKOB )KUBOTHBIMU,
3eMJIETpSICEHUE, CEICMUYECKIE BOJTHBI, IlyHAMH, X0

Texandeckne ycTpoicTBa: 9X0NIO0T, HCIOIb30BAaHHUE YIBTPAa3ByKa B
OBITY M TEXHUKE

SJIEKTPOMAT'HUTHOE IT1OJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

10.1
10.2
10.3

3JI€KTpOMaI‘ HUTHOC I10JIC. BHCKTPOMH.FHI/ITHLIC BonHbI. CBOMCTBA
SJICKTPOMArduTHBIX BOJIH

[ITkana 3EKTPOMArHUTHBIX BOJIH

DneKkTpoMarHuTHas npupoza ceera. Ckopocth cBeTa. BonHoBbIE
CBOMCTBA CBETA
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12

[TpakTrueckue paboThI:
104 N3ydeHune CBOKCTB JIEKTPOMAarHUTHBIX BOJIH C IOMOLIBIO
MOOMIBHOTO TeledoHa
105 duszuyeckue sIBICHUS B IpUpojie: OMOIOrHUecKoe IelcTBIE
BUJIUMOTO, YIBTPA(QHOIECTOBOTO U PEHTIC€HOBCKOTO U3TyUCHHIMA
106 TGXHI/ILIGCKILIC YCTPOMCTBA: UCIIOJIB30BAHUE AIEKTPOMATHUTHBIX BOJH
JUTSL COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
11.1 JlyueBast Mmoniens cBera. MICTOUHHMKH cBETa
11.2 [IpsamonnHENHOE pacCIPOCTPAHEHUE CBETA
11.3 Ortpaxenue ceta. [lnockoe 3epkano. 3aKoH OTpaKEHUs CBETa
114 [Ipenomnenue cBera. 3akoH npenomieHus ceera. [lonHoe
BHYTpPEHHEE OTPaKEHUE CBETA
11.5 Jlunza. Xop nyueit B TMH3E
11.6 Onruueckas cuctema GoToarnmapara, MUKpOCKOIIa U TeJIeCKoma
11.7 ['ma3 kak ontuyeckas cucreMa. bnu3opykocTh U AallbHO30PKOCTh
118 Paznoxenue 6enoro cera B criekTp. OnbiTel HetoToHa. CrioskeHune
CHEKTpalIbHBIX 1[BeTOB. [{ucnepcus ceera
[TpakTuueckue paboThI:
HccnenoBanue 3aBUCUMOCTH yTJIa OTPaXKEHUSI CBETOBOTO JIyda OT yrijia
NaJCHHUS.
W3y4eHne XxapakTepuCTHK H300pakeHUs IIPeIMETa B INTIOCKOM 3epKalle.
HccnenoBanue 3aBUCMMOCTH yIJIa MIPEIOMIICHHUSI CBETOBOIO JIy4a OT yIJia
11.9 MaJICHUs] Ha TPAHUIIE «BO3JIYX — CTEKIION.
[Toryuenue n300pakeHUli ¢ TOMOIIBIO COOMPAIONIEH TUH3HI.
Ornpenenenne POKYCHOTO PACCTOSIHUSL M ONTHYECKOM CHIIBI COOMparoiei
JIUH3BL.
OMBITHI 110 Pa3I0KEHUIO OEJIOT0 CBETAa B CIEKTP.
OMnBITHI IO BOCTIPUATHIO I[BETA MPEAMETOB MIPH UX HAOIIOACHUH Yepes
L[BETOBBIE (PUIIBTPHI
dusnyeckue siBieHus B mpupoe: 3atMenus Connua u JIyHsl, 11BeTa
11.10 TeJI, ONITUYECKUE sIBJIEHUs B aTMocdepe (1BeT HeOa, pedpakuus,
panyra, MUpax)
11.11 TexHU4eCcKre yCTpOICTBA: OUKH, IEPUCKOI, (poTOAIapar,
ONTUYECKUE CBETOBOJIBI
KBAHTOBEBGIE ABJIEHUA
121 Omneitel Pesepdopna u mranetapraas Mojienbs atoMa. Mozenb aroma
bopa
122 Hcnyckanue u morjiomieHne ceera atoMoM. KBauTel. JInneiiuaTsie
CIIEKTPBI
12.3 PanmoaktuBHOCTB. Anb(a, 6eTa- 1 raMMa-u3IydeHus
124 Crpoenue atomHoro sapa. HyknoHHast MoJiens aTOMHOTO siapa.
N3oTomnsl
12.5 PannoaktuBHbIe peBpamienus. [lepuoa monypacnanga aTOMHBIX siiep
126 SAnepHble peakiuu. 3aKOHBI COXPAHEHHUS 3aPsA0BOT0 U MacCOBOTO

YHUCCII



12.7
12.8

12.9

12.10

12.11

12.12

DHeprus CBA3U aTOMHBIX sep. CBA3b MAaCChl U YHEPTUU

Peakuuu cuntesa u nenenus anep. Mcrounuku sneprun CoaHua u
3BE31

Snepnas sHepreTuka. JleicTBUe paiMOAKTUBHBIX U3JIy4CHUHN Ha
JKUBBIE OPraHU3MBbI

[IpakTrueckue pabOTHIL:

HaGnronenune CrijIoNIHbIX ¥ IMHEWYAThIX CIIEKTPOB U3ITyYCHHUS.
HccnenoBanue TpeKOB: U3MEPEHUE SHEPTUHU YACTHIIBI 110
TOPMO3HOMY IyTH (110 hoTOrpadusm).

N3mepenne pagnoakTHBHOTO (oHA

dusnyeckue SABICHUS B IPUPOJIE: €CTECTBCHHBIN PaInOAKTUBHBIH
($OH, KOCMUYECKHE JIyUH, paIMOAKTUBHOE U3ITyYCHHE IPUPOIHBIX
MHHEPAJIOB, JICUCTBHE PaANOAKTUBHBIX U3ITyYCHUI HAa OPraHnu3M
qeIoBeKa

TexHuueckue ycTpoucTBa: CIEKTPOCKOI, MHANBUAYaJIbHBIN
JIO3UMETp, KaMepa Bunbcona



IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUS

Kon IIpoBepsiemble TpeGOBaHUS K PeAMETHBIM pe3yJbTaTaM 0a30BOro
NMPOBEPAEMOro YPOBHSI OCBOE€HHUSI OCHOBHOI1 00pa30BaTe/IbHOM POrPaMMbl OCHOBHOT'O
TpeOoBaHus o0mero oopasosanus Ha ocHoBe PI'OC

[Tonnmanwue ponu (GU3MKK B HAYIHOM KapTHHE MHUpPA; CPOPMUPOBAHHOCTH
0a30BbIX NPEACTABIECHUI O 3aKOHOMEPHO CBSI3U M I03HABAEMOCTH SIBJICHUI
HIPUPOBI, O POJIU SKCIIEPUMEHTA B (PU3UKE, O CUCTEMOOOPA3yIoLIiel pou
($U3UKN B pa3BUTUH €CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJIOTUH, 00
HBOJIIOLMH (PU3UYECKUX 3HAHUN U UX POJIH B LIEJIOCTHOM €CTECTBEHHOHAYYHOM
KapTHHE MHpPa, O BKJIAZIE POCCHICKHX M 3apyOCKHBIX YIEHBIX-(U3UKOB B
pa3BUTHE HAyKU, 00bSICHEHHE MTPOLIECCOB OKPYXKAIOILEro MUpa, Pa3BUTHE
TEXHUKHU U TEXHOJIOTH

3HaHMs 0 BUAAX MaTepuu (BELIECTBO U MOJIE), O IBHIKEHUU KaK Ccriocode
CYLIECTBOBaHMs MaTepuH, 00 aTOMHO-MOJIEKYJISIPHOW TEOPUU CTPOCHUS
BEIIECTBA, O (PU3MUECKON CYIIHOCTH SIBICHUN IPUPOABI (MEXaHUIECKHUX,
TEIUIOBBIX, JIEKTPOMArHUTHBIX U KBAHTOBBIX ); YMEHUE Pa3IMyaTh SBJICHUS 10
ONMCAHUIO UX XapPaKTEPHBIX CBOMCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIUX JaHHOE (PU3UUYECKOe SIBIEHUE; YMEHHUE PACIIO3HABATh
IIPOSIBJIEHUE U3YYEHHBIX (PU3NYECKUX SBJICHUN B OKPYKAIOILIEM MUDE,
BBIJIEJISAS UX CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKH)

Biragenue ocHOBaMU NOHATUHHOIO anapara i CHMBOJIUYECKOIO sA3bIKa
(U3HUKH U UCIIOJIb30BAHUE UX JUISl pEIIeHUs yUYeOHBbIX 3a/1a4; yMEHUE
XapaKTepu30BaTh CBOWCTBA T, (PU3NUYECKHE SIBICHUS U MPOLIECCH, UCTIOIb3YsI
(dbyHIaMeHTalIbHbIE U SMIUPUYECKUE 3aKOHBI

YMeHne onucEBaTh HN3YUCHHBIC CBOMCTBA TEII U (1)I/ISI/I‘~I€CKI/I€ SABJICHUA,
HCIIOJIb3Y (1)I/I3I/I‘-ICCKI/IG BCIINMYHNHBI

Brnanenue ocHoBaMH METOIOB HAYYHOTO MO3HAHUS ¢ YIETOM COOIIOIEHUS
mpaBuiI 6€30MacHOro TpyAa: HabMoAeHHe PU3NUECKUX SBIICHUM:
YMEHHUE CaMOCTOSITETIbHO COOMPATh SKCIEPUMEHTAIbHYIO YCTAHOBKY U3
JTAHHOTO Habopa 000PYyTOBAHUS 110 MHCTPYKIIMH, OMTUCHIBATH X0/ OTBITA U
3aIlUCBIBATh €T0 PE3YNbTaThl, POPMYINPOBATH BHIBOJIBI,
IIPOBEJICHHUE MPSAMBIX U KOCBEHHBIX U3MEPEHUHN (U3NUYECKUX BEJIMYUH: YMEHUE
IUTAHUPOBATh U3MEPEHUs], CAMOCTOATEIBHO COOUPATh HKCIIEPUMEHTAIBHYIO
5 YCTaHOBKY IO MHCTPYKLIUH, BEIUNCIISITh 3HAUEHUE BEJIMYMHBI U aHAJIM3UPOBATh
MIOJIyYEHHBIE PE3YJBTAThl C YYETOM 33JaHHOW MTOTPEIIHOCTH PE3YIbTATOB
WU3MEPEHHI;
IIPOBEJCHUE HECTIOKHBIX IKCIIEPUMEHTAIbHBIX UCCIIEI0BAHUM;
CaMOCTOSITENIbHO COOMPATh IKCIEPUMEHTAIbHYIO YCTAaHOBKY U MPOBOJIUTH
MCCIJIEJOBAHKE 110 MHCTPYKIIMH, IIPEJICTABIISTH ITOJY4EHHbIE 3aBUCUMOCTHU
(bu3nUecKUX BETUYMH B BUJE TaOIUI] U TpaMKOB, YUUTHIBATh MTOTPELIHOCTH,
JIeN1aTh BBIBOJIBI 110 pe3yIbTaTaM MCCIETOBAHUS
[TonnmaHue XxapakTepHBIX CBOMCTB (PM3MUECKUX MOJeNel (MaTepraibHas
TOYKa, a0COIIOTHO TBEPAOE TEJI0, MOJIEIH CTPOCHHUS T'a30B, JKUAKOCTEH 1
TBEPABIX TeJ, JIaHETapHasi MOJIEJIb aTOMa, HYKJIOHHAs! MOJIEJIb aTOMHOTO
A1pa) U yMEHUE IPUMEHATH UX JJIs1 00bACHEHHUS (PU3NYECKHUX TPOIIECCOB

7 YMmeHne o0bsICHATh (PU3UUECKUE MPOLIECCH i CBOMCTBA TEN, B TOM YHCJIE U B



10

11

KOHTEKCTE CUTYallMil MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa, B YaCTHOCTH,
BBISIBJISITH IPUYHHHO-CIICJCTBCHHBIE CBSI3U U CTPOUTH OOBSICHEHUE C OIIOPOI
Ha U3y4EHHBIEC CBOICTBA (PU3NUECKUX ABJICHUH, PU3NUECKHIE 3aKOHBI,
3aKOHOMEPHOCTH U MOJIENH

YMeHue pemath pacu€THble 3a1a4M (Ha 0a3e 2 — 3 ypaBHEHMI), UCIIOJIb3Ys
3aKOHBI ¥ (POPMYJIBI, CBSI3bIBAIOIINE (PU3HUECKUE BETMUMHBI, B YACTHOCTH,
3aIMMUCbIBATh KPATKOC YCJIOBUC 3a/la4M, BBIABJIATH HCAOCTAOINUC NAHHBIC,
BbIOMPATh 3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE JUIs €€ pellleHHs], UCI0Ib30BaTh
CIIPpaBOYHBIC JaHHBIC, IIPOBOJUTH paC‘-IéTLI " OLCHUBATDH PCAJIMCTUIHOCTD
HOJIy4EHHOT0 3HaYeHUs (PU3NYECKOIN BEIMUNHBI; YMEHUE ONPEAEIATh
pasMepHOCTh (PU3NUECKON BETMYUHBI, TOJIYYCHHOM MPH PeIICHUH 3aa9u

YMeHMe XapakTepu30BaTh PUHLMIBI JCHCTBUS TEXHUYECKUX YCTPOUCTB, B
TOM 4HcJie OBITOBBIX IPUOOPOB, M MPOMBILIUIEHHBIX TEXHOJIOTHYECKUX
MPOIIECCOB 10 X OMUCAHUIO, UCIIONIB3YSI 3HAHUS O CBOMCTBAX (PU3MIECKHUX
SBJICHUN U HEOOXOUMble (PU3UUYECKHE 3aKOHOMEPHOCTH

YMeHue UCI0JIb30BaTh 3HAHUA O (PU3NYECKUX SBJICHUSX B [IOBCEIHEBHON
KHU3HU [T oOecriedeHrst 0e30MacHOCTH MpH 00paeHnH ¢ OBITOBBIMU
npubOpaMu U TEXHHYECKHMMHU YCTPONCTBAMU, COXPAHEHUS 370POBbS U
COOITIOJICHHSI HOPM DKOJIOTMYECKOT0 TIOBEICHUS B OKPYIKAIOIICH Cpejie;
MOHUMaHHE HEOOXOIMMOCTH MMPUMEHEHUS IOCTHKCHUH PU3UKH U TEXHOJIOTHIA
JUTSL PAalMOHATIBHOTO TIPHPOIOTIONIE30BAHHMS

OmnbIT oKCKa, MpeoOpa3oBaHusl U MpeacTaBiIeHus UHPopMaIu pU3NIecKoro
COJICPKaHUS C MCIIOIh30BaHUEM HH(DOPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHil; YMEHUE OLIEHUBATh JOCTOBEPHOCTD MOJIYYEHHON HH(pOPMAIIH
Ha OCHOBE MMEIOIINXCS 3HAHUN U IONOJIHUTEIbHBIX HICTOYHUKOB; YMEHUE
MCIOJIb30BaTh MIPU BHITIOJTHEHUH YUE€OHBIX 33JaHUI HAYYHO-TIOMYISPHYIO
TUTEPaTypy (PU3NUECKOro cofepKaHus, CIIPaBOYHBIC MaTEPUAIIBI, PECYPCHI
cetu MIHTepHEeT; BajieHre 0a30BHIMHU HaBBIKAMU MTPE0Opa3OBaHUS
nH(pOpMaIUU U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO; YMEHHUE CO3/1aBaTh
CcOOCTBEHHBIE MMCEMEHHBIEC U YCTHBIE COOOIIEHUS Ha OCHOBE MH(POPMAITUU U3
HECKOJIbKMX UCTOYHHUKOB



INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D
11O ®PU3UKE

Kon IIpoBepsieMblii 3JIeMEHT CO/IEePKAHUS

1 MEXAHUWUYECKUE SBJIEHUA

11 Mexannueckoe nBuxeHue. MatepuanbHas Touka. Cucrema oTcuéTa.
OTHOCUTENBHOCTD JIBHXKCHHS

19 PaBHOoMepHOE 1 HEepaBHOMEpHOE ABMKeHUEe. Cpenusisa ckopocTsb. Dopmyna s

BBIYHCIICHUS CPeHEH ckopocTH: V = S/t

PaBHOMEpHOE NPSAMOIIMHENHOE IBHKEHUE. 3aBUCUMOCTb KOOPJAMHATHI Tejla OT
BPEMEHH B Cily4ae PaBHOMEPHOTI'O IPSIMOJIMHEWHOIO JIBUKEHHUS:

1.3 1) =Xy _“fff
I'paduky 3aBUCMMOCTH OT BPEMEHM JUIsl IPOEKIIMU CKOPOCTH, IPOEKIIUK

IIEPEMEICHMS, IIyTH, KOOPAUHATHI IIPY PABHOMEPHOM NPSIMOJINHEHHOM
JBHKECHUH

3aBUCUMOCTh KOOpAHUHATHI T€JIa OT BpEMEHU B CIIy4a€ paBHOYCKOPCHHOI'O
Hpi[MOJIHHCfIHOFO JBHKXCHHA:

S =v, #1+a,*

(]

DopmyJIbl U1l TPOCKLIMH IEPEMELLIEHHUS, IPOCKLIUA CKOPOCTH U IIPOCKLIMU
YCKOPEHHS ITPU PAaBHOYCKOPEHHOM MPSMOJIUHEUHOM JIBUKEHUM:
#2

1.4 S () =0y, IT+a,- ?

U.\'('f) =Upx T4y 1,

a,(f) =canst,

5 5

— =72
Uy, Ly 0.5,

['paduku 3aBUCUMOCTH OT BPEMEHH JUIsl IPOEKIIUHN YCKOPEHUS, TPOEKLIUN
CKOPOCTH, IIPOCKLUHU [IEPEMELICHUS, KOOPAUHATHI IIPU PAaBHOYCKOPEHHOM
MIPSIMOJIMHEMHOM JIBUKEHHUH

CBoboanoe manenue. GopMyIibl, OMMMCHIBAIOIINE CBOOOHOE MMaICHUE TeJa 10
BEPTUKAIM (ABUKEHHE Tella BHU3 MM BBEPX OTHOCUTENIBHO MOBEPXHOCTU

1.5 3emin). ['paduku 3aBUCUMOCTH OT BPEMEHH ISl IPOEKIIUN YCKOPEHUS,
MPOEKIMH CKOPOCTH M KOOPAMHATHI IPU CBOOOTHOM MaICHUM Tella 110
BEPTUKAJIH

CkopocTh paBHOMEPHOTO JIBUKEHHUS Tella 10 OKpyx)HOCTH. Hanpasiienne
CKOPOCTH.
dopmyiia 11 BBIYUCICHUSI CKOPOCTH Yepe3 PAINYC OKPYKHOCTH U TIEPUO]T
oOpareHus:
2nR
T

LlenTpocTpeMuTenbHOe yckopenue. HamnpapieHne eHTpOCTPEMUTEILHOTO
yckopenusi. Dopmyiia st BRIUKUCIICHUS] YCKOPCHHUS:

1.6




1.7

1.8
1.9

1.10

1.11

1.12

1.13

1.14

1.15

1.16

1.17

“WSR
dopmyia, CBSI3bIBAIONIAS IEPHO]] M YACTOTY OOpaIleHHUs:
vl
T

Macca. [InotHoCcTh BemecTBa. @opmMyia s BBIYMCICHUS IIIOTHOCTH:
_m
Nz

Cuna — BektopHas pusndeckas BenuynHa. CIoKeHUE CHIT

SIBnenue nnepuuu. llepssiii 3akoH HeroToHa

Bropoii 3akon HeroToHa:

—

F=m-d

CoHarnpaBIeHHOCTh BEKTOpPA YCKOPEHHUs TeJla U BEKTOpa CUJIbI, ACUCTBYIOIIEH Ha
TEJI0

Bzaumopeiicteue Ten. Tperuit 3akon HeroToHa:

Fy y=-F_,
TpeHHe IIOKOA 1 TpeHI/Ie CKOJIB2KCHUA. CDopMyna JJIA BBIYUCIICHUA MO,Z[YJ'ISI CHJIBI

TPCHUS CKOJILXKCHUA:
F_=un-N
p =t

Hedopmanus Tena. Yupyrue u Heynpyrue aepopManuu. 3akoH ynpyroi
nedopmaruu (3akoH ['yka):

F=k-Al

BCGMI/IpHOG TATOTEHUE. 3aKOH BCCMHUPHOTI'O TATOTCHUSA:
F-G. 1y -i}}:
R
Cwiia TsbkecTd. Y CKOpeHHe CBOOOIHOTO TaJCHUSI.
dopmyna a7l BBIYUCICHUS CUJIBI TSHKECTH BOIM3H MOBEpXHOCTH 3emuu: F = mg.
JIBmxenue maneT Bokpyr Comnnia. [lepas kocMuueckasi CKOpOCTb.
HesecomocTs 1 eperpys3ku

I/IMHYJ'IBC TCJIa — BCKTOpHAas (I)I/ISI/IHCCKB.SI BCJIIMYHHA.
D=mi
I/IMHYJ'IBC cucTeMsbl Tel. I3MeHeHune HUMITYyJIbCA. I/IMHYHLC CHIJIbI
3akoH COXpPAaHCHUSA UMITYJIbCA JI 3aMKHYTOﬁ CHUCTCMBI TCII:
Dp=myU i,y =const
PeaktuBHOE ABHKEHHE
Mexann4geckas pa60Ta. (I>opMyna JJIs1 BBIYMCIICHUA pa6OTBI CHIJIBI:

A=Fscosc

Mexannueckas MOITHOCTD:



n=4
I

Kunerndeckas u noteHuuanpHas sHeprus. PopMyiia s BBIYUCICHUS
KUHETUYECKON DHEPIUu:

2
Teopema o kuHeTHUeCKOU d3Heprun. Gopmyra i BHIYUCICHUS TOTCHIMAIBHON
SHEPruy Tella, OJHATOrO
HaJ 3eMIIEH:

1.18

E,=mgh

MexaHnyeckas SJHeprusi:

E=E,+E,

1.19 .
3aKoH COXpaHCHHUA MCXAHUYCCKOH DHCPIUU. (DOpMy.]'Ia JJIA 3aKOHAa COXPAaHCHUA

MEXaHUYECKOM dHEepruu B OTCyTCTBUE cuil TpeHus: E = const.
[IpeBpalieHre MEXaHMUECKOW SHEPTUH MPY HAJTUYUK CUJIbI TPEHHUS.
[IpocThie MexaHU3MBI. «30JI0TOE IPABUIIO» MEXAHUKH.

Poryar. MomenT cuiel: M - Fl.

VYciioBre paBHOBECHS pbluara:

M +M +..=0

[ToaBuxHBIN 1 HeTTOABKHBIN O0710KK. KITJI mpocThIX MEXaHH3MOB,

1.20

n= Anonesnan
A‘S&TI:E"IBEE&H

[laBiienue TBEpIOTO TENA.
dopmyiia 11 BBIYACICHUS JABJICHUS TBEPIOIO TeJa:

_F
P=73-

1.21 JlaBnenue raza. ATMOcepHOe 1aBIeHHE.
FI/II[pOCTaTI/I‘-IGCKOG AAaBJICHUEC BHYTPU KHUJIKOCTH.
®opmyna a7 BEIYUCICHUS JaBICHUS BHYTPU KHUIKOCTH:

p=pgh+p,

1.22 3axoH [lackans. I'mapaBauueckuii npecc

3akoH Apxumena. @opMyina JijIsl ONpeeTeHUs BHITAIKUBAIOIIECH CHUIIBI,
JIEUCTBYIOILEH HA TEJO, MOTPYKEHHOE B KUIKOCTh WM Ta3:

1.23 Fape =gV

Ycnopue nmiapanus Tena. [lnaBanue CYAOB U BO3AYXOIIAaBAHUC

MexaHudeckue KojaeOaHus. AMHHI/ITy,Z[a, nepruoa U 4aCTtoTa KOJICOAHMIA.

124 ®opmyia, CBSI3bIBAIOIIAs YACTOTY U MEPHUO KOJIEOAHUIA:

1.25 MarteMaTuyecKkuii ¥ MPy>XKHHHBIA MassTHUKHU. [IpeBpalienre sHepruu npu



KoJIeOaTeIbHOM JABMXXCHHUU

1.26 3aryxatomue kojaebaHus. BeiHykaeHHbie konebanus. Pezonanc
Mexanndeckue BoJIHBL. [TpoobHbIC U TIONIEpeUHbIC BOIHBI. J{JIMHA BOJTHBI U
1.27 CKOPOCTh PaclpOCTPAHECHUS BOJIHBI:
h=u-T

3Byk. ['poMKOCTh 1 BBICOTa 3BYKa. OTpakeHUE 3ByKOBOW BOJIHBI Ha TPAHULIC
IBYX cpell. MH(pa3ByK U yIbTpa3ByK

Ipaxmuueckue pabomul

W3mepenue cpeHeli IIIOTHOCTH BEUIECTBA; apXUMEIOBOM CHITBI; )KECTKOCTH
MPYXUHBL;, KOAPGUITUESHTA TPSHHUS CKOJIBXCHHS; paOOTHI CHUJIBI TPEHUS, CHITBI
VIPYTOCTH; CPEAHEH CKOPOCTH JBMIKECHUS OpYCKa MO HAKJIOHHOM TIOCKOCTH;
YCKOpEHUs OpycKa Mpy ABMYKCHHUH 110 HAKIIOHHOM TIOCKOCTH; YaCTOThI U
nepuoaa KojaeObaHuii MaTeMaTHYECKOTO MAsITHIKA; YaCTOTHI M IIEPHOJIa
KOJICOAHUH TPYKMHHOTO MasiTHUKA; MOMEHTA CHJIBI, JICHCTBYIOLIETO Ha PhIYar;
paboThI CUIIBI YIPYTOCTHU MPHU MOABEME TPy3a C MTOMOIIBIO HEMOABUKHOTO
0J10Ka; pabOTHI CUJIBI YIPYTOCTH TPU MOABEME IPy3a C MOMOIIBIO MOIBUXKHOTO
1.29 070Ka.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHITBI OT 00BhEMA NOTPYKEHHOMN
HaCTu TCJia U OT IJIOTHOCTH XXUAKOCTHU, HE3aBUCUMOCTHU BI)ITaJIKI/IBaIOHICﬁ CHUJIbI
OT MAcChl TeJIa; CHUJIbI TPEHHS CKOJIBKEHHUS OT CHUJIbl HOPMAJIBHOTO JABJICHUSA U OT
pOJa MOBEPXHOCTH;, CHJIBI YIIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT CTENCHU
neGopMaluy MPYXKUHBI; YCKOPEHHsI OpycKa OT yrila HakJIOHA HAIPaBIISIOICH;
nepuoza (4acToThl) KoJeOaHU HUTSHOTO MasiTHUKA OT JIMHBI HUTH; IEpUOJa
KOJICOAHUH MPYKMHHOTO MasiTHUKA OT MAaCChl TPy3a U KECTKOCTH MPYKHHBI;
WCCJICIOBAHNE HE3aBUCHMOCTH TEPH0/1a KOJICOAHUI HUTSHOTO MasiTHUKA OT
Macchl Tpy3a. [IpoBepka ycinoBus paBHOBECHS phlyara

1.28

Qusuueckue s61eHUs 6 npupode. TPUMEPHI IBUKEHUS C pa3IMUHBIMU
CKOPOCTSIMU B )KMBOM U HEKUBOM MPUPOJE, NEHCTBUE CUIIBI TPEHUSI B IPUPOAE U
TEXHHKE, IPUJINBBI U OTJIUBBI, IBHKeHUE TU1aHeT COJIHEYHON CUCTEMBI,
PEAKTUBHOE IBUKEHHE KUBBIX OPraHU3MOB, PbIUary B TEJIE YEJIOBEKA, BIMSHHUE
aTMoc(hepHOro JaBiIeHMs Ha KUBOM OpraHu3M, IIaBaHueE pblO, BOCTIpUATHE
3BYKOB KUBOTHBIMH, 3€MJIETPSICEHHUE, CEHCMUYECKHE BOIHBI, IyHAMH, 9XO

1.30

Texunuueckue ycmpoticmea: CIUIOMETP, NTaTYUKHU TIOJIOKEHUS, PACCTOSHUS U
YCKOpEHUS, ITMHAMOMETp, MOJIIUITHUKH, PAKEThI, pblyar, MOABM>KHbIN U
HETOBMKHBINA OJIOKH, HAKJIIOHHAS TUNIOCKOCTh, TPOCTHIE MEXAHU3MBI B OBITY,
COO0O0ILa0IIMECs COCY/IbI, YCTPOMCTBO BOJONPOBOAA, THIPaBIMUECKUN TIpecc,
MaHOMETp, OapOMETp, BEICOTOMED, MOPIIHEBON HACOC, APEOMETP, IXOJIOT,
HCIIOJIb30BaHUE yIbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHU A
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUH CTPOCHUS

2.1 BemiecTBa. Mojienu TBEPAOro, JKUAKOTO ¥ ra3000pa3HOro COCTOSHUM BEIECTBA.
Kpucrannunueckue u amop¢Hble Tena

1.31

ZIBI/I)KeHI/Ie JacCcTHIl BEIICCTBA. CBi13b CKOPOCTH ABMIKCHHA YaCTUII C

22 Temrneparypoil. bpoyHoBckoe nBmxenue, muddy3us
2.3 CmauuBaHue M KanWUISPHBIE SIBICHUS

2.4 TemnoBoe pacupeHne U CKaTHe

2.5 TennoBoe paBHOBECHE

2.6 Brytpennsisa sueprus. Pabora u Temonepeaava kak crocoObl N3BMEHEHUS



BHYTPEHHEH YHEPTUHN
2.7 Bune! Teronepenaun: TemIONPOBOIHOCTb, KOHBEKIIUS, U3TyUCHHE

HarpeBanue u oxnaxnenue tea. KonmudecTBo TEMIoTH. Y AenbHAs
TEIUIOEMKOCTD:
2.8

O=am(t,—1)

3aKOH COXpaHEHMsI SHEPIUU B TEIUIOBBIX Mpolieccax. Y paBHEHUE TEIIOBOTO
29 Oananca:

O +0, +..=0

Hcnapenne u konaeHcamys. M3MeneHne BHyTpeHHEH SHEpTUy B IIporecce
2.10 UCHapeHus U KoHaeHcauuu. Kunenue »xuakoctu. Y ienapHas TemioTa
napoo6OpazoBanus: L = Q/m

2.11 BnaxxnocTs Bo3ayxa

IInaBnenue u KpuUucCTaJluiu3anusi. HN3mMmeHeHue BHYTpeHHCﬁ QHCPI'HUH IIPU
IJIaBJICHUU U KpUCTAJJIM3allN. YV nenpHas TEII0Ta MIaBICHMS

2.12
=2

BryTpeHHss dHeprus cropaHus TOIUIMBA. Y IeJbHAs TEIUIOTA CrOpaHus TOIUIMBA!
q=Q/m

2.14 [Tpuniume! paboTs! TermaoBbix ABuratenei. KI1J[ TemmoBoro asuraresns

2.13

Ipakxmuueckue pabomul

H3mepeHne yaeapHOM TeMI0EMKOCTH METAJUIMYECKOTO LIWJIMHAPA; KOJIMYECTBA
TEIUIOTHI, OJYYEHHOTO BOJJOW KOMHATHOW TeMIepaTypbl GUKCUPOBAHHON
MAacchbl, B KOTOPYIO OIYLIEH HArpeThIil HWINHAP; KOJIUYECTBA TEIJIOTHI,

2.15 OTJIaHHOT'O HArpeThIM LIMJIUHAPOM, I1OCJIE OIYCKAaHHUS €ro B BOJy KOMHATHOM
TEMIIEPATYPBI; OTHOCUTEIBHON BIIAXKHOCTH BO3/1yXa; YAEIbHON TEIUIOTHI
IU1aBJieHus Jbja. McenenoBanre n3aMeHeHus: TeMrnepaTypsl BOAbI U
Pa3INYHBIX YCIOBUSAX; IBJICHHS TEINIOOOMEHA MPU CMEIINBAHUH XOJOTHON U
ropsiueil BObl; polecca UCTIapeHust
Qusuueckue s161eHUs 8 NpuUpooe: TIOBEPXHOCTHOE HATSKEHHUE U KallUJUIIpHbIE

2.16 ABJICHUS B IPUPOJIE, KPUCTAJLIBI B IPUPOE, n3itydeHue ColHLa, 3aMep3aHue

BOZI0EMOB, MOPCKHE OpH3bl; 00pa30BaHKUE POCHI, TyMaHa, UHEsI, CHEeTa

Texnuyeckue ycmpoticmea: Kaluuipbl, IPUMEPbl UCIIOJIB30BaHUS KPUCTAIIOB,

KUAKOCTHBIM TEPMOMETP, JaTUUK TEMIIEPATYPHI, TEPMOC, CUCTEMA OTOIICHHUS

2.17 JIOMOB, TUTPOMETPBI, ICUXPOMETP, apoBasi TypOUHa, ABUTaTelb BHYTPEHHETO
CropaHus

3 OJIEKTPOMATHUTHBIE ABJIEHUA

3.1 OnekTpusanus Ten. /[Ba Buia 31eKTpUYECKUX 3apsia0B

3.2 B3anMopeiicTBue 3apsokeHHBIX Tell. 3akoH Kynona

3.3 3aKOH COXpaHCHHSI YJICKTPHUIECKOTO 3apsiia

34 Onektprueckoe nose. Hanpsox€HHOCTB antekTpryeckoro mnois. [Ipuammn
CYINEPIIO3UINH IEKTPUUECKUX TOoJIeH (Ha KaueCTBEHHOM YPOBHE)

35 Hocurenu snexkrpudeckux 3apsaaoB. JlelicTBUE AIEKTPUYECKOTO MOJISI Ha
aeKTpuyecKue 3apsiabl. [IpOBOTHUKN U AUDTIEKTPUKHU

36 [TocTosiHHBIN 5IeKTpUYECKUi TOK. JlefcTBUs 3iekTpudeckoro Toka. Cuia Toka.

Hanpsxenue.



3.7
3.8

3.9

3.10

3.11

3.12

3.13

3.14
3.15

3.16

3.17

3.18

3.19
3.20
3.21
3.22
3.23
3.24

I=qg/t,U=A/q

DNEeKTPUYECKOE CONPOTUBIICHHE. Y IETTbHOE ANEKTPUIECKOE COIPOTUBIICHHE:
R =pl/S

3akon Oma s yuactka anektpudeckon nenu: | = U/R

[TocnenoBarenbHOE COETUHEHNE TIPOBOAHUKOB:

I, =1, U=U,+U,. R=R +R,
HapaJ'IJ'IeJ'IBHOG COCAMHCHUEC ITPOBOJHUKOB PABHOI'O COIIPOTUBJIICHUA:

U=U;:I=I+1; Rzi.
CwMelIaHHble COCAUHCHU IMPOBOAHUKOB
Pabota u momHOCTh 25ekTpuueckoro Toka. A = Ult, P = Ul
3akon Jlxxoynsa — Jlenmna:

O=I"R-t

OmnbIT OpcTeaa. MarHuTHoe mosie NpsiMoro MpOBOJHUKA ¢ TOKOM. JIMHUK
MarHUTHOW UHAYKUIWH

MaruutHoe noJjie TOCTOSHHOI0 MaruuTa. B3zaumMoaecTBre MMOCTOIHHBIX
MAarduToB

JlelicTBME€ MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM
Onebitel @apazes. SBnenue snekTrpoMarnuTHON HHAYKIUK. [IpaBuno Jlenua

Ipaxmuueckue pabomul

W3mepenne 21eKTpUYeCcKOro CONPOTUBIICHUS PE3UCTOPA; MOIIHOCTH
AIIEKTPUUYECKOTO TOKA; PabOThI AEKTPHUUECKOTO TOKA.

HccenenoBanue 3aBUCUMOCTH CHIIBI TOKA, BO3HUKAIOIIETO B IIPOBOIHUKE
(pe3ucTopsl, JaMIIOYKa), OT HANPSHKEHUS] Ha KOHIAX MPOBOJHUKA; 3aBUCHMOCTH
COIIPOTUBIICHUS OT JUIMHBI ITPOBOJAHMUKA, IUIOIAIN €r0 MONEPEYHOr0 CEYEHUS U
YAEIBHOIO CONIPOTHUBIICHHUS.

IIpoBepka npaBuiia 1S AJEKTPUUECKOI0 HAIPSIKEHUS TIPU TIOCIIEI0BATEIBHOM
COEIMHEHUH MPOBOJHUKOB; PABUJIA JUIs CHJIBI JIEKTPUYECKOIO TOKA IIPU
napauieTbHOM COeIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI M TAMIIOUYKA)

Qusuueckue s61eHUs 6 npupoode: FEKTPUUECKUE SIBIECHHS B aTMOCchepe,
AIIEKTPUYECTBO KMBBIX OPTaHU3MOB, MAarHUTHOE T0JI€ 3eMJIH, JIpeii( MOI0COB,
POJIb MAarHUTHOTO TOJIS JUIS KHU3HHU Ha 3eMile, MOJIIPHOE CUSHUE

Texnuueckue ycmpoticmea: d1€KTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTaT,
CUYETUYHMK AIIEKTPUUYECKON SIHEPTUH, dJIEKTPOOCBETUTEIbHBIE TPUOOPHI,
HarpeBaTelbHbIe AIEKTPOIIPUOOPHI (IPUMEPHI), FTEKTPHUECKUE
MpeIOXPaHUTENH, JIEKTPOMArHuT, 3JIEKTPOJIBUTaTeNb TOCTOSTHHOTO TOKa,
TreHEepaTop MOCTOSIHHOTO TOKA

OneKkTpoMarHuTHbIE BOJHBL. [1Ikana 3eKTpOMarHuTHBIX BOJIH

JlyueBas monens ceera. IIpsmonnHeHOE pacipOCTpaHEHUE CBETA

3akoH oTpaxeHus cera. [lnockoe 3epkaio

IIpenomnenue cBera. 3aKOH IPEIOMIIEHUS CBETA

Hucniepcus ceera

JIunza. Xop nyuelt B uH3e. POKYCHOE pacCTOAHUE JIMH3BL. ONTHYECKas cuia



3.25

3.26

3.27

3.28

4.1

4.2
4.3
4.4
4.5

4.6

4.7

munsel: D = 1/F
I'1a3 kak onruueckas cucrema. OnTudeckue nprudopsl

Ilpaxmuueckue pabomul

#i#HPar##13mepenne onTUYECKON CHUITbI COOMPAFOIIIEH JTHH3BL; (POKYCHOTO
paccTosiHusl coOuparolei JTUH3bI (TI0 CBOICTBY paBEeHCTBA pa3MepoB MIpeIMeTa U
n300pakeHusI, KOTJa IMpeIMET PacIioNIO’KEH B IBOMHOM (oKyce), moKa3zaTess
MPeTOMIICHUS CTEeKIIA.

#i#HPar#t#ccnenoBanue CBOMCTBAa N300paXKEHHUS, TOJTYYCHHOTO C IIOMOIIBIO
coOuparolie JTUH3bL; U3MEHEHUS (DOKYCHOT'O PACCTOSHUS ABYX CJIOKEHHBIX
JIMH3; 3aBUCUMOCTH yTJia MPEIOMIICHHS CBETOBOTO JIy4a OT yrila MaJeHus Ha
TPaHHULIE «BO3JIYX — CTEKJIO»

Qusuueckue aenenus 6 npupooe: 3atmenns Connua u JIyHbl, 11BeTa Tel,
ONTHYECKHE SBJICHUS B atMochepe (1BeT Heba, pedpakus, pagyra, MUPax)

Texnuueckue ycmpoiicmea.: O4KH, IEPUCKOTL, (POTOATIAPAT, ONTHYECKHIE
CBETOBO/IbI

KBAHTOBLGIE ABJIEHUA

PagnoaktuBHOCTE. Anb(a-, 6era-, ramma-u3nydcHus. Peakiun anbga-u Oeta-
pacrnazia

Omnsite Pesepdopaa mo paccesnuto anbda-yacruu. [Inanerapuas mogens atroma
CocrtaB aromHoro sjpa. M3oromsl

[Tepuox momypacmajga aTOMHBIX SAEP

SAnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 U MacCOBOT'O UUCEN

Qu3uueckue A61enUs 8 npupooe: ECTECTBEHHBIH PaAN0aKTUBHBIN (oH,
KOCMHUYECKHE JIyYH, palMOaKTUBHOE U3Iy4EHHE IPUPOJIHBIX MUHEPAJIOB,
JeiiCTBUE paiMOAaKTUBHBIX U3JIyY€HUH Ha OPraHU3M YeJIOBeKa

Texnuyeckue ycmpoticmea: CIEKTPOCKON, UHIUBUAYAIbHBIN J103UMETP, Kamepa
BuinbcoHa, sinepHasi 3HepreTuka



YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYHEHUKA

» ®usuka, 7 kinacc: 0a30BbIA YPOBEHb, YUEOHUK; S-€ U3/IaHKE, TepepadoTaHHOE
[Tepeimkun .M., IBanoB A.W., MockBa, AKIIMOHEpHOE OOIIIECTBO
«M3narensctBO «IIpocBemeHue

» Gusuka, 8 knacc: 6a30BbI YPOBEHb, YUEOHUK; 6-€ U3AaHKE, TepepaboTaHHOE
[Teppikun A.B., MockBa, O011ecTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTBIO
«JIPODAY;

» dusuka, 9 knacc: 6a30BbIA YPOBEHD, YICOHUK; 2-€ U3AaHHE, TIepepaboTaHHOE
[leppimkun MU.M., I'ytauk E.M., UBanoB A.I., IletpoBa M.A., Mockaa,
AxknmonepHoe obuiectBo «M3aarensctBo «lIpocBenienney.
METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
®dusuka, 7 kiacc: 6a30BbIi YpOBEHb, YUEOHUK; S-€ U3jaHuE, TepepadoTaHHOe
[Teperimkun .M., IBanoB A.W., MockBa, AKIIMOHEpHOE OOIIECTBO
«M3narenbctBo «IIpocBemeHune

» Gusuka, 8 knacc: 6a30BbI YPOBEHb, YUEOHUK; 6-€ U31aHKE, TepepaboTaHHOE
[epwikuna A.B., MockBa, O0111ecTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO
«JIPODAY;

» Gusuka, 9 knacc: 6a30BbI YPOBEHb, YUEOHUK; 2-€ U3aHKE, TepepaboTaHHOE
[Tepbimikun .M., I'yrauk E.M., IBanoB A.H., IlerpoBa M.A., Mockaa,
AxnnonepHoe obiiectBo «M3aaTenscTBo «lIpocBenienue.

» dusuka. 7 kinacc. Meroaudeckoe mocooue kK yueonuky A.B. Ileprimikuna.
Agtop H.B. ®unonosuy; M., uznarensctso "lIpocsemenue”, 2016 r.,

OnopHble KOHCNIEKTHI U pa3HOYPOBHEBBIE 3a7aHus, 7 kiacc, K yueOHUKY 1151
oOmeoOpa3zoBarenbHbIX yueOHbIX 3aBefeHuil A.B. Ileppimikun, «@usnkay, Mapon
E.A.,, M., AO "U3narensctBO nipocBenieHue", 2016 r.

* lunaktuueckue marepuaisl k yueOHuky A.B. [1€ppimkuna «Pusnka. 7 Kiiacey.
Astopsl Mapon A.E., Mapon E.A., M., AO "U3narensctBo [IpocBemenne",2016
r.,

» CaMOCTOSITEeNIbHBIE U KOHTPOJIbHBIE pab0ThI K yueOHuKy A.B. [1éphimkuna
«®Duzuka. 7 knacc». ABropsl Mapon A.E., Mapon E.A;

* Tectnl k yueOHuky A.B. [Iéppiukuna «®dusnka. 7 kaaccy». ABTop XaHHAHOB
H.K., Xannanosa T.A., M., uzgarensctBo "lIpocsemenue”,2015 r.,

®dusuka, 8 kiacc, Metonuueckoe nocobue k yueoOnuky A.B. Ileprpimikuna,
®dunonosud H.B., M. : lIpoda, 2020r;

OnopHble KOHCIIEKTHI U pa3HOYPOBHEBBIE 3a7aHus, 8 kiacc, K yueOHUKyY 1151
oOmieoOpa3zoBarenbHbIX yueOHbIX 3aBeeHuil A.B.Ilepoimikun «®Pusuka», Mapon
E.A., M., uznarensctBO "[IpocBemenune” , 2016 r.,

duznueckuii SKCIEPUMEHT B cpeHel mkoie. B 2-x gyactax. Yacts 1. [TocobOue
JUISL yUUTEIIS

[ITaxmaeB H.M., [TaBnoB H.W., M3gaTensctBO: MHemo3uHa, 2010 r.Cepusi:
duzuka;



®usuka. 9 knacc/[leppimkun U.M., I'ythuk E.M., A.1.MBanos, M.A.Iletposa,
M., uznarenbcTBo «IIpocBemienue» 2022 r.,

«COopHuK 3a1a4 110 ¢pusnke», PeimkeBuy A.IL»; M.;u3a-Bo
«ITpocsemenue»;2014 r.,

dusuka, 9 kace, Meroauueckoe nmocooue k yueonuky A.B. IleprimkuHa,
®dunonorud H.B., M. : lIpoda, 2020r;

OnopHble KOHCIIEKTHI U pa3HOYPOBHEBBIE 3a7aHus, 9 kiace, K yueOHUKY 1151
o0meoOpa3zoBarenbHbIX YueOHbIX 3aBeieHui A.B. [leppimikun, E.M. I'yTHuK
«Duzuka», Mapon E.A., M., uznarensctBo "[Ipocsemienue”,2016 r.,
"Coopnuk 3amau o pusuke " Jlykammk B.U., iBanosa E.B., MockBa,
uznarenscTBo «IIpocBemenue»,2016 r.

"CoopHuk 3aaau no ¢puzuke " Jlykamuk B.W., UBanosa E.B., Mockaa,
m3natenbeTBO «lIpocsemenue»,2024 r.

«COopHuk 3a1a4 1o ¢pusnke», MockoBkuna E.I'.,BonkoB B.A., perieH3eHT

XannanoBa T.A.; M.; OO011ecTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO
«Bako»;2025 1.,

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

HOK-uudposas ObpazoBatenbHas oHIalH-TUIaTPopMa

https://educont.ru

* bubanoreka LIOK:

https://m.edsoo.ru/

* EcTecTBeHHO-HayuyHbIe 3kcniepuMeHTsl - Ousuka: Komnekuus Poccuiickoro
00111e00pa30BaTEILHOTO TOpTAaJia

http://school-collection.edu.ru/

HNuTepHer pecypcsr:

caiiT www.fipi.ru

https://fipi.ru » ege » otkrytyy-bank-zadaniy-ege

caiit https://ege.sdamgia.ru/

reshu-ege.ru

https://reshu-ege.ru

reshu-ege-oge.com
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