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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢u3nKe Ha YpOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUsl COCTAB-
JieHa Ha OCHOBE MOJIOKEHHM M TpeOOBaHMI K pe3yJibTaTaM OCBOCHHUS Ha 0a30BOM
ypOBHE OCHOBHOM 00pa30BaTeIbHOM Mporpammel, rpeacrasieHHbix B PI'OC 00O,
a Taxke ¢ yu€toMm deaepanbHoil paboueil mporpaMmbl BocuTanus U Konuenuuu
penoaBaHus yuyeOHoro npeamera «Dusnkay.

Copepxanue nporpaMMmbl 0 (PU3UKE HANpaBiIeHO Ha (POPMUPOBAHUE €CTE-
CTBEHHOHAYYHOW T'PAMOTHOCTH OOYYAIOUIUXCS U OPTaHU3alMI0 U3yUeHUs] HU3UKH
Ha JIeITeIbHOCTHOM OCHOBE. B mporpamMme 1o gusrke y4uThIBaAIOTCS BO3MOXKHOCTH
yaeOHoro npeamerta B peanuzaiuu Tpedoanuit ®I'OC OO0 k miaHupyeMbIM JINY-
HOCTHBIM W METalpeJMETHBIM pe3yjbTaTaM OOy4YeHHs, a TaKKe MEKIPEIMETHBIC
CBSI3M €CTECTBEHHOHAYUYHBIX y4e€OHBIX MPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIETO
o0pa3zoBaHUs.

[Iporpamma no ¢u3uke ycTaHaBIMBAET pacnpeaeieHre yueOHoro Marepraia
no rogam o0yueHus (1o Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIbHOCTD
U3YYEHUs TE€M, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJEpKAHUA U
y4éTe BO3PACTHBIX OCOOCHHOCTEN 00Yy4arOITUXCS.

[Iporpamma no ¢usuke paspaboTaHa C LEIbI0 OKa3aHUS METOJUYECKOU IO-
MOIIIH YYUTEIIO B CO3/IaHUU paboyelt mporpaMMbl 10 Y4eOHOMY TIPEIMETY .

®duszrka SBIAETCI CUCTEMOOOPA3YIOIINM JIJIs1 €CTECTBEHHOHAYUHBIX YU4eOHBIX
IPEIMETOB, MOCKOIBKY (PH3NYecKre 3aKOHBI JIEKAT B OCHOBE MTPOIIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHEH, OMoIoTHel, acTpoHOMUEH U (pusznueckoit reorpadueii, BHOCUT
BKJIAJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHUPa, PEOCTABIIAECT HanboJsiee sicHble 00-
pasibl MPUMEHEHUs HAyYHOTO METOa IMO3HAHUS, TO €CTh Croco0a MOMydYeHus J0-
CTOBEPHBIX 3HAHUU O MUPE.

OnHa U3 TIaBHBIX 3a7a4 (HU3NIECKOro 00pa3oBaHus B CTPYKType o01ero o0-
pa3oBaHUs COCTOUT B (DOPMUPOBAHUH €CTECTBEHHOHAYYHOW TPAMOTHOCTH M WHTE-
peca K HayKe y 00ydJaromuxcs.

Nzyuenue ¢us3uku Ha 0a30BOM ypOBHE IMPEIOJIAraeT OBIIAJICHUE CIIETYIO-
IIMMUA KOMIETEHTHOCTAMH, XapaKTEPU3YIOIIMMU €CTECTBEHHOHAyYHYIO TpaMoT-
HOCTB:

e HAy4YHO OOBSCHATH SBIICHHUS,

e OIICHUBATh U MOHUMATh OCOOEHHOCTU HAYYHOI'O UCCIIE/IOBAHMS;

e HHTEPIPETUPOBATH JAHHBIE U UCIOJIb30BaTh HAYUYHbIE JOKA3aTEIbCTBA JJIS
MOJIyYEHUS BHIBOJIOB.

[enu n3ydennst pU3NKN HA YPOBHE OCHOBHOT'O 00IIIETO 00pa3oBaHus Ompe/ie-
nensl B KoHuenimu npenojgaBanus yueOHoro npeameta «Pusnka» B 00pa3zoBaTeib-
HbIX opraHu3amusax Poccuiickon @enepauuu, peaM3yOMUX OCHOBHBIE



o011eo0pa3oBartesibHbIe TPOrpaMMBbl, YTBEPkAEHHOU perenueM Komneruu Munu-
crepcTBa npocsenieHus Poccuiickoit @enepanun (mpotokoin ot 3 nekadbps 2019 r.
Ne TTK4BH).

Ieaun nzyyenus pusuku:

e MPUOOPETCHHUE UHTEPECA U CTPEMIICHUS 00YYAIOIIUXCSl K HAYYHOMY U3y4e-
HUIO MIPUPOJIbI, PA3BUTHE UX WHTEJUICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJI€ TO3HAHUS U POPMHUPOBAHKE
UCCJIEIOBATEIBLCKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBJICHUSIM;

e (opMHpoBaHKE HAYyYHOTO MUPOBO33PEHUSI KaK pe3ysibTaTa U3YUEHHUS OC-
HOB CTPOCHUSI MaTepuu U (PyHIaMEHTATbHbBIX 3aKOHOB (DPU3UKU;

e (opMupoBaHKe MpeACTaBICHUN O Pojid (PUBMKU IS Pa3BUTHUS JIPYTUX
€CTEeCTBEHHBIX HAayK, TEXHUKHU U TEXHOJIOTUH;

e pa3BUTHE MPEJACTABICHUN O BO3MOXKHBIX cepax Oyaymiei mpodeccuo-
HAJBHOM JIeITEIbHOCTH, CBSI3aHHOM ¢ (DU3UKOM, OJATOTOBKA K JajbHEnIeMy o0y-
YEHUIO B 3TOM HaIPaBJICHUMU.

JlocTmkeHue ATUX IeJiel mporpaMMsbl 1Mo (pu3uKe Ha ypOBHE OCHOBHOTO 00-
Iero 00pa3oBaHusi 00ECTICUNBALCTCS PEIICHUEM CJICIYIOMNX 3a/1a4:

e MPUOOpPETCHUE 3HAHUN O JUCKPETHOM CTPOCHHH BEIECTBAa, O MEXaHUYe-
CKHUX, TETUIOBBIX, AJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e MPHUOOpETEHHE YMEHHI ONMHUCHIBATh U OOBICHATH (PU3NUECKUE SBICHUS C
UCIIOJIb30BAHUEM MOJYyUYECHHBIX 3HAaHUH;

e OCBOCHHE METOJOB PEIICHHS MPOCTEUIINX PAacYETHBIX 3a7a4 C UCIOJIb30-
BaHUEM (PU3UYECKUX MOJIeJIeil, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;

e pa3BUTHE YMEHHI HAOIIOAaTh MPUPOIHBIC SIBJICHUS U BBINOIHIThH OMBITHI,
nabopaTopHbie padOTHl U HKCIIEPUMEHTAJIbHbBIE UCCIEIOBAHUS C UCIIOIb30BAHUEM
U3MEpPUTETBHBIX TPHOOPOB;

e OCBOGHHE MPUEMOB PabOTHI ¢ MHPOpMaIEH (PU3MIECKOTO COJIEepIKAHMUS,
BKJIIOUast MH(OpMAIUIO O COBPEMEHHBIX JOCTIKEHUAX GU3UKHU, aHAIU3 U KpUTHYE-
CKO€ OIICHMBaHNE MH(POPMAIIHH;

e 3HAKOMCTBO CO chepaMu MpodeCcCHOHATBHON JIEATEITLHOCTH, CBI3aHHBIMU
¢ (hU3MKOH, 1 COBPEMEHHBIMHU TEXHOJOTHUSMU, OCHOBAHHBIMH Ha JIOCTIXKCHHSIX (PU-
3UYECKOUN HAyKH.

Ha u3yuenue ¢pusuku (6a30BbIi ypOBEHB) Ha YPOBHE OCHOBHOTO 001I€T0 00-
pazoBaHMs OTBOAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJen0), B 8
kacce — 68 yacoB (2 yaca B Heneno), B 9 kiacce — 102 yaca (3 yaca B HEJENIO).

[Ipennaraemsrii B mporpamMmmMe 1o ¢GU3HKE MepedeHb Ja00paTOPHBIX padoT U
OMBITOB HOCUT PEKOMEHIATEIIbHBIN XapaKTep, YUUTENb JeIaeT BHIOOP MPOBEACHUS
1a00paTOpHBIX PabOT MU OMBITOB C YYETOM HHAMBUIYAIbHBIX OCOOEHHOCTEH



o0Oy4Jaromuxcs, CIUCKa SKCIEPUMEHTANbHBIX 3aJJaHNH, IPEJIaraéMbIX B paMKax Oc-
HOBHOI'O T'OCYIapCTBEHHOI'O AK3aMEHa 10 (PU3HUKE.



COAEPXAHUE OBYUYEHUA

7 KIIACC

Paznen 1. @®u3uka u e€ poJib B NO3HAHUM OKPYKAKOLIETr0 MUPA.

®usuka — HayKa o npupoae. Ssnenus npupoasl. PU3nyecKue ABICHUS: MeXa-
HUYECKHUE, TEIUIOBBIE, DIIEKTPUIECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznyeckue BeaMunHbl. M3mepenue pusndueckux Bennuud. Guznueckue npu-
6opel. [TorpenrHocTs u3MepeHuit. MexayHapoiHasi CUCTEMa €TUHHII.

Kak ¢u3uka u 1pyrue ectecTBEHHbIE HAYKHU U3Yy4aloT pupoay. EctecTBeHHO-
HAy4YHBII METO/ MO3HAaHUS: HAOII0eHUE, TOCTAHOBKA HAYYHOTO BOIIPOCA, BbIIBU-
KEHUE TUIOTE3, HIKCIIEPUMEHT 10 MPOBEPKE TUIOTE3, 0OBICHEHHE HAOII0AAEMOr0
aBiieHns. Onucanre GU3NYECKUX SBJICHUN C TOMOUIBIO MOJIENEH.

Jemoncmpayuu.
1. MexaHM4YeCKHE, TEIUIOBBIC, AJIEKTPUUYECKUE, MATHUTHbBIC, CBETOBBIC SBJIE-
HUS.

2. @uznueckue nMpuOOPHI U MPOIEAypa MPSIMbIX U3MEPEHUN aHAJIIOTOBBIM U
U(GPOBBIM TPUOOPOM.

Jlabopamopnuvie pabomost u onvimot.

1. OmpezeneHue LEHbI ANEHUS Kbl U3MEPUTEIHLHOTO Tprbopa.

2. H3mepeHne pacCTOSTHUM.

3. M3mepenue o0bEMa )KUAKOCTUA U TBEPAOTO TENA.

4. OnpeneneHue pa3MepoOB MaJbIX TE.

5. M3MmepeHue TeMrepatypsl IpU MOMOIIHN KUJIKOCTHOTO TEPMOMETPA U AaT-
YUKa TEMIEPaTyphl.

6. IlpoBeneHue uccienoBaHUs MO MPOBEPKE THUIIOTE3bI: JAIbHOCTh IMOJETA
HIapyKa, MyIMIEHHOTO TOPU30HTAIBHO, TeM OoJbile, yeM OoJbllie BhICOTA
yCKa.

Pasznen 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOEHHHU BelllecTBA.

CrpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OMbIThI, JOKa3bIBAIO-

1Y€ TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBuxkeHue yactull BeniectBa. CBsi3b CKOPOCTH JIBHKEHUS YaCTHUI] C TEMIIEpa-
Typoil. bpoyHoBckoe nBmxkenue, auddy3us. B3anmonelicTBue 4acTull BEIIECTBA:
OPUTSKEHUE U OTTAJIKUBaHUE.

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOCHHME Ta30B, JKUJKOCTEH U TBEPIBIX
(KpUCTaIMYeCcKuX) Tesl. B3auMocCBs3b MeXAy CBOWCTBAMHU BEILIECTB B Pa3HbIX ar-
peraTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH ar-
peraTHbIX COCTOSTHUM BOJIBI.

Jemoncmpayuu.

1. HaGmropenue 6poyHOBCKOTO ABUKEHHSI.



2.
3.

Habnronenune nuddysun.
HaGnronenue siBiIeHUHN, OOBICHSIIOMUXCS MPUTHKEHUEM WA OTTATKHUBA-
HUEM YaCTHII BEIIEeCTBA.

Jlabopamophuie padbomost u onvimot.

1.

2.
3.

Ouenka quameTpa aromMa METOJOM PSIOB (C MCHOJB30BaHHEM (oTorpa-

uit).
OmBITEI IO HAOIOJCHUIO TETUIOBOTO PACIIUPEHHS T'a30B.
OmBITEI IO OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJIIPHOTO MTPUTSHKECHHSL.

Paznen 3. /IBu:keHue u B3anMoieiicTBUeE TeJl.
Mexanuueckoe aBuxeHue. PaBHOMEpHOE U HEpaBHOMEpPHOE nBUXKeHHE. CKo-

POCTD. CpCI[HSISI CKOPOCTb TP HCPABHOMCPHOM JIBUKCHHUU. Pacuér IMyTH U BPCMCHH

JABHKCHMUA.

SIBneHue HHCPILINH. 3akoH HUHCPIHUU. BBaHMOHCﬁCTBHe TCJI KaK IpUYrHA U3MC-

HCHUS CKOPOCTH ABHIKCHUA TCJI. Macca kak MCpa MHCPTHOCTU TCJIA. IInoTHOCTE Be-

mecCTBa. CBs13b INIOTHOCTH C KOJTUYECTBOM MOJICKYJ B CAMHUILIC 00BEMa BCIICCTBA.

Cuna kak XApaKTCPpUCTUKA BSaHMOHGﬁCTBHH ten. Cuna YIOPYTroCTu U 3aKOH

FYKa. I/I?)MepeHI/Ie CWJIBbI C IIOMOIIBIO TUHAMOMCTPA. SIBneHue TArOTEHUS U CUa TSI-

xectu. Cuna TSKECTH Ha JIpyrux miaHetax. Bec tema. HeBecomocts. CnoxxeHue

CWJI, HAaIIPaBJIICHHBIX 10 OJHOW npsiMoi. PaBHoxeilcTByromas cuin. Cuna TpeHUs.

TpeHne CKONBXEHUS U TPEHHE NTOKOsA. TpeHue B IPUPOJIE U TEXHUKE.
Jemoncmpayuu.

1
2
3.
4.
5
6.

HaOmronenrne MeXaHU4eCKoro ABUKEHUS Tela.

N3Mepenune ckopocTy MPSIMOJIMHENHOTO ABUKCHUS.
Habmtonenue ssBieHUsI HHEPITUY.

Habmronenre n3aMeHeHus: CKOPOCTH TIPU B3aUMOJICHCTBHH TEll.
CpaBHeHHME Macc 110 B3aUMOJICHCTBUIO TEJ.

Ciio)xeHue CUJl, HalpaBJICHHBIX MO OJHOM MPSIMOM.

Jlabopamopnuie pabomost u onvimeot.

1.

Onpenenenue CKOPOCTH PAaBHOMEPHOTO JBUKEHHS (IIapUKa B XKUIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

Omnpenenenne cpenHeld CKOPOCTH CKOJBXKEHHS OpycKa WM IaphKa I10
HaKJIOHHOM IIJIOCKOCTH.

Ornpenenenue MIOTHOCTH TBEPIOTO TeNa.

OnbIThl, E€MOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsKeHUs (nedopmarini)
PY>KUHBI OT IPUJIOKEHHON CUJIBI.

OnbIThL, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH CUJIbl TPEHHUSI CKOJBXEHUS OT
Beca TeJla U XapakTepa COMPUKACAIOUIUXCS TOBEPXHOCTEH.

Paznen 4. JlaBjieHne TBEPABIX TeJI, dKUAKOCTEH U ra30B.



Hanenune. CriocoObl yMEHBIIEHHUS M YBEIUYECHUs JaBieHus. JlaBneHue rasa.
3aBUCUMOCTb JaBJICHUS ra3a oT 00béMa, Temneparypsl. [lepenaua naBnenus TBEp-
JBIMH T€JIaMHU, )KUJIKOCTAMHU U razamu. 3akoH [lackans. [lHeBMaTHuecKue MallluHBbI.
3aBUCUMOCTb JABJIEHUS )KUAKOCTH OT ri1yOuHsbl. ['mapoctatnueckuii mapagokc. Co-
oOwmaromuecs cocyibl. ['uapaBinyeckue MeXaHUu3Mbl.

Atmocdepa 3emnn u atmocepHoe napineHue. [ [puunHel cyliecTBoBaHus BO3-
nayumHoi o6onouku 3emun. OneiT Toppuueru. M3mepenue armochepHoro nasie-
HUS. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJI€HUs OT BBICOTHI HaJ ypoBHEM Mops. [Ipu-
OOpBI 7151 U3MEpEHUs: aTMOC(HEPHOTO 1aBIICHUS.

JleficTBHE )KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeNO. BrITankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxomnnaBanue.

Jemoncmpayuu.
3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmaroruecs cocybl.

I'mppaBnnueckuii mpecc.

[IposiBnenue neicTBus aTMOC(PEPHOTO TaBICHUS.

3aBUCUMOCTb BBITAJIKMBAIOIEH CUITBI OT 00bEMA MOrPYKEHHOM YacTH Teja
U TUIOTHOCTH JKUJKOCTH.

PaBeHCTBO BBITAJIKMUBAIOIICH CUIIBI BECY BBITECHEHHOU KUKOCTH.
VYcnoBue nmaBaHus TEN: INIABAHUE WM ITOTPY>KEHHE TEJI B 3aBUCUMOCTH OT
COOTHOILEHHUS INIOTHOCTEN Teja U )KUIKOCTH.

Jlabopamopnuvie pabomost u onvimot.

1. HccnenoBaHue 3aBUCMMOCTH Beca TeJla B BOJIe OT 00bEMa MOTpy>KEHHOMU B
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JKHJIKOCTh YacTH TeJia.
2. OrnpeneneHue BHITATKUBAIOLIECH CUJIbI, JEUCTBYIOIICH HA TEJIO, MOTPYKEH-
HOE€ B JKHJKOCTb.
3. IIpoBepka HE3aBHCMMOCTH BBITAJIKUBAIOIIECH CHJIbI, IEUCTBYIOIIEH HA TEIJIO
B ’KUJKOCTH, OT MaccChl Teja.
4. OnbITHl, TE€MOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOIICH CHUJIbI, JCH-
CTBYIOIIIEH HA TEJIO B JKUJIKOCTH, OT 00bEMa MOTPYKEHHOU B KUIKOCTH Ya-
CTH T€Ja U OT INIOTHOCTH KUJKOCTH.
5. KoHcTpynpoBaHue apeomMeTpa WM KOHCTPYUPOBAHUE JOAKHU U OMNpeEIeIie-
HHUE €€ IPy30NI0ABEMHOCTH.
Pa3pnen 5. PaGora u MOHOCTb. JHeEprus.
Mexanuueckasi pabota. MOIIIHOCTb.
[IpocThie MEXaHM3MBI: phIYar, OJ0K, HAKJIOHHAs TIOCKOCTh. [IpaBuio paBHO-
Becusi pbryara. [IpumeHeHuwe mpaBuiaa paBHOBECHS phlyara K OJIOKY. «30J10TOE



npaBuiio» mexanuku. KITJ[ npocteix Mmexanu3mMoB. [IpocTeie MexaHU3MBI B OBITY U
TEXHUKE.

Mexannueckas 3Heprusi. Kunernueckas u noreHnuanbuas sueprus. [lpespa-
IIEHKE OJTHOTO BHJ/Ia MEXaHUUECKOM SHEPTUU B IPYroil. 3aKOH COXPAHEHUS SHEPTUU
B MEXaHHUKE.

Jemoncmpayuu.

1. Tlpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie padbomost u onvimot.

1. Omnpenenenrie pabOThl CUJTBI TPEHUSI IPU PABHOMEPHOM JIBUXKCHHUH TeJIa 10

TOPU30HTAIBHOM MOBEPXHOCTH.
2. HccnenoBanue ycnoBuil paBHOBECHS pblyara.
3. U3amepenune KIIJ] HaKITOHHOM MIIOCKOCTH.

4. M3yuyeHune 3aKOHA COXPAHEHUSI MEXAaHUYECKON YHEPTHH.
8 KIIACC

Pasznen 6. TeruioBble siBJIeHUS.

OCHOBHBIE TTOJI0KEHHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU CTPOECHHUS Bellle-
cTBa. Macca u pa3mepnl aTOMOB U MOJIEKYJI. ONBITHI, MOATBEPKIAIOIINE OCHOBHBIE
MOJIOKEHUS MOJICKYIIPHOKHHETUYECKON TEOPHH.

Mogenu TBEPAOTO, KHUIKOTO M Ta3000pa3HOro COCTOsIHUHM BemiecTBa. Kpu-
crtajummueckue u aMmopdHsie Tena. OObSICHEHUE CBOMCTB ra3oB, KUAKOCTEH U TBEP-
JIBIX T€JI HA OCHOBE TOJI0KEHUU MOJIEKYJISIPHO-KMHETUUECKOU Teopun. CMaunBaHue
U KanuJUISpHbIE ABJIEHUs. TermoBoe paciiupeHue U coxaTue.

Temnepatypa. CBsA3b TeMIepaTypbl CO CKOPOCTHIO TEIJIOBOTO JABMXKCHUS Ya-
ctuil. Buytpennss sHeprus. CriocoObl U3MEHEHHUS! BHYTPEHHEHW YHEPTUM: TEILIOTe-
penada u coBepiieHre paboTel. Buasl Terionepeauu: TemionpoBOIHOCTh, KOHBEK-
1Usl, U3JTyYEHUE.

KomngectBo Temnorel. YaenbHas TEIUIOEMKOCTH BEIlECTBA. 1eIUIOOOMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TEIIOBOro Oanmanca. [lmaBienue m orBepaena-
HUE KPUCTAJUTMUECKUX BEIIECTB. Y IeJibHAs TeIUioTa riiasieHus. [lapoodpazoBanue
u KoHaeHcanms. Mcnapenue. Kumenue. Y aenpHas Teruiora mapooOpa3oBaHus. 3a-
BUCHMOCTH TeMIIEpaTypbl KUIIEHHUS OT aTMOC(EPHOTO JaBICHUS.

BrnaxxHocThk Bo3myxa.

DHeprus TOIIMBa. Y elbHas TEIJIOTa CrOpaHMus.

[Tpunuunsl padotel TemwnoBbix apurareneid KIIJ[ temmoBoro asuratens. Ten-
JIOBBIC JIBUTATEM U 3AIIUTA OKPYKAIOIIECH CPEIbI.

3aKOH COXpaHEHUS U MPEBPAIICHUS SHEPTUM B TEIIOBBIX MPOIIECCaX.

Jlemoncmpayuu.

1. HaGmrogeHue 6poyHOBCKOTO ABUKEHUS.

2. Habmronenue nuddysum.



o1

6
7.
8.
9

10.
11.
12.
13.

HaOnronenue siBneHnii cMauyMBaHUs M KalMWJUISIPHBIX SIBJICHUN.
HaOntonenue TemioBoro paciimpeHust Tel.

N3meneHne namieHus rasa Mmpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJIAXKJICHHU.

[IpaBuna nu3MepeHus: TeMneparypsl.

Bunsl Tenonepenaymn.

OxJnaxxaeHue Npy COBEPILICHUH PaOOTHI.

HarpeBanue npu coBepiiieHHU pabOThl BHEIIIHUMU CHUJIAMU.
CpaBHeHME TEIUIOEMKOCTEHN pa3IMUHbIX BEIIECTB.
HaOmronenne KuneHus.

Hablntoienre mocTossHCTBA TEMIIEPATyPhl MPU TIABJIICHHUH.
Mojenu TemJIOBBIX JABUTATEIICH.

Jlabopamopnuie padbomost u onvimot.

1.
2.
3.

10.
11.
12.
13.

OnpIThl IO OOHAPYKEHUIO JTEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OnbIThI IO BBIPALIMBAHUIO KPUCTANIOB IOBAPEHHOM COJIM UJIU caxapa.
OnpIThl MO HAOMIOJEHUIO TEIUIOBOIO PACIIMPEHUS Ta30B, KUAKOCTEH U
TBEPABIX TEI.

Omnpenenenue AaBiaeHUs BO3yXa B OalsIOHE IINPHUIIA.

OnbIThL, 1EMOHCTPUPYIOLINE 3aBUCHUMOCTb JAaBJICHUS BO3/lyXa OT €ro 00b-
€Ma ¥ HarpeBaHUs WIA OXJIaXKICHUS.

[IpoBepka runoresbl TMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA JKUKOCTH
B TEPMOMETPUUECKON TPyOKe OT TeMIEpPaTypHl.

HaGntonienue n3MeHeHns BHYTPEHHEW SHEPrUM Tejla B pe3yJibTaTe Terio-
nepenady U paboThl BHEIIHUX CHJL.

HccnenoBanue sBIEHUS TEMJIO0OMEHA MPU CMELIMBAHUM XOJIOJHOM U ro-
pAYEN BOJBI.

Omnpenenenre KoJIWYecTBa TEIUIOTHI, MOJYUYEHHOTO BOAOW IpU TEIUI000-
MEHE C HarpeTbIM METaUINYECKUM LIWIMHIPOM.

Onpenenenue yieapHON TEMIIOEMKOCTH BELIECTBA.

NccenenoBanue npouecca ucnapeHusl.

OnpeneneHne OTHOCUTENBHOM BIIaJKHOCTH BO3yXa.

Onpenenenue yieapHOM TEIUIOTHI IJIABJIEHUS JIbJA.

Pa3zpnen 7. JnexkTpuyeckne U MATHUTHbBIE SIBJICHHS.

Onektpu3zauus Tei. J[Ba poja aneKTpUUYecKux 3apsanoB. BzaumoneiictBue 3a-
psKeHHbIX Tell. 3akoH KylioHa (3aBUCUMOCTh CHJIBI B3aUMOJICUCTBUS 3apSyKEHHBIX
TE€J OT BEJIMUMHBI 3aPSIZI0B U PACCTOSIHUS MEK/y TEJIaMu ).

Onektpuueckoe noje. Hanpsk€HHOCTH 3iekTpuueckoro nois. [Ipunnun cy-
MIEPIO3ULINU IEKTPUUYECKUX T0JIeH (HA KaUueCTBEHHOM YPOBHE).



Hocutenu snektpudeckux 3apsigoB. DIEMEHTAPHBINA SJIEKTPUUECKUN 3apsl.
Crpoenune aroma. I[IpoBOAHMKM M AUAIEKTPUKHU. 3aKOH COXPAHEHUS JIJIEKTpUYE-
CKOr0 3apsja.

DIIEKTPUUYECKUN TOK. Y CIOBUS CYIIECTBOBAHUSA 3JIEKTPUYECKOro Toka. McTou-
HUKH MOCTOSSHHOTO TOKa. J[eMCTBUSA 3JIEKTPUUECKOTO TOKA (TEIIIOBOE, XUMHUECKOE,
MarHuTHOE). DJIEKTPUUECKUN TOK B JKHIKOCTSIX U Ta3ax.

DnekTpuueckas nenb. Cuiia Toka. IneKTpuieckoe Hanpsikenue. ConpoTusiie-
HUE TPOBOJHUKA. Y AEIBHOE CONMPOTHUBICHUE BemecTBa. 3akoH Oma sl ydacTka
uenu. [TocnegoBarenbHOE U MApAIETbHOE COEAUHEHUE TPOBOJHUKOB.

PaboTa n MOITHOCTH JIeKTpUYecKoro Toka. 3akoH Jxoymns—Jlenna. DnexTpu-
YECKHE LIETH U MOTPEOUTENN JICKTPUIECKOM sHepruu B ObITy. KopoTkoe 3aMbIka-
HUE.

[ToctosiHHBIE MarHuTHl. B3anmoaelicTBUE TOCTOSTHHBIX MArHUTOB. MarHuTHOE
nosie. MarautHoe noJie 3eMJId M €ro 3HaYeHHe s KU3HU Ha 3emie. OnbIT Ip-
cresia. MarHuTHOE MoJie JIEKTPUUYECKOTo Toka. [[puMeHeHune 31eKTpOMarHuToB B
TexHUKe. J[eiCTBUEe MAarHUTHOTO MOJISI HA TPOBOJHUK C TOKOM. DJIEKTPOJIBUTATEb
MOCTOSIHHOTO TOKa. VCoJib30BaHUE 3JEKTPOJABUTATENCH B TEXHHUYECKUX YCTPOM-
CTBaX W Ha TPAHCIIOPTE.

OnbiTel Papajies. SABneHue 3aekTpoMarnuTHOW uHAyKiuu. [Ipasuio Jlenna.
OnextporenepaTop. CriocoObl MOMYyUYESHHS SIEKTPUUIECKON IHEPTUU. DIEKTPOCTaH-
IIUU Ha BO30OHOBJISIEMBIX UCTOYHUKAX YHEPTHUU.

Jemoncmpayuu.

DneKkTpu3anus Tell.
JIBa poja 3JIEKTPUUECKUX 3apsAJI0OB U B3aUMOICHCTBUE 3apsKEHHBIX TEII.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIIA.
DneKTpocTaTuyecKasl NHIYyKIIHS.
3aKOH COXpaHEHHUS IEKTPUUECKHUX 3apsI0B.
[IpoBOAHUKH U TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcTouHrky nNOCTOSSHHOTO TOKA.
JIelcTBUA 3IIEKTPUUYECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30BB11 pa3psa.
. I3MepeHue CUitbl TOKa aMIepMETPOM.
. I3Mepenune 31eKTpUYECKOTr0 HAPSKEHHS BOJIbTMETPOM.
. PeocTtaTt n MmarazuH COnpOTUBIICHUMN.
. BzaumoiericTBre NOCTOSIHHBIX MATHUTOB.
. MozenrpoBaHrue HEBO3MOXKHOCTH Pa3JCICHUS MTOJI0COB MarHuTa.
. MonennpoBaHrue MarHUTHBIX MOJEW NOCTOSTHHBIX MArHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneIiT Opcrena.

MarauTHoe 1ojie TOKa. DIEKTPOMArHUT.

JlencTBME MAarHUTHOTO T0JIS1 HA MPOBOJAHUK C TOKOM.

DIIEKTPOABUTATEIIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHYKIHH.

Omnerter @apanes.

3aBUCUMOCTh HAIIPaBIICHUSI MHAYKIIMOHHOT'O TOKA OT YCJIOBUM €ro BOZHUK-
HOBCHUSL.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomost u onvimot.

1.

o o &~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnBITHI 110 HAOTFOACHUIO JICKTPU3ALNH TEJT HHIYKIIUCH W TIPH COMPUKOC-
HOBCHHH.

HccnenoBanue qeiCTBUS AIEKTPUICCKOTO TIOJIS Ha MPOBOTHUKHU U JIUAJICK-
TPHKHU.

COopka u poBepKa pabOThI IJICKTPUICCKOH IICTTH ITOCTOSHHOTO TOKA.
M3mepeHre u peryIMpoBaHue CUJIbI TOKA.

N3mepeHre u peryupoBaHre HATIPSHKCHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIIYIIIETO Yepe3 Pe3UCTOp, OT CO-
IIPOTUBJICHUS PE3UCTOPA U HAMPSDKCHUS HA PE3UCTOPE.

OMBITBEI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD JICKTPUYECKOTO COMPOTUBIIC-
HUS TIPOBOJIHMKA OT €0 JUTMHBI, TIJIOMIAIA TTONEPEYHOr0 CEUCHUSI U MaTe-
puana.

ITpoBepka mpaBwiia CIOKEHUS HANPSHKCHUH TPH MOCIE0BATEILHOM CO-
€MHEHUHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuiia IJis CHIIBI TOKA TIPH MapauIeIbHOM COCIMHEHUN Pe3H-
CTOPOB.

Omnpenenenue padoTHI AIEKTPUUECKOTO TOKA, UAYIIIETO Yepe3 Pe3UCTOP.
OrnpenenieHne MOITHOCTH 3JIEKTPUUYECKOTO TOKa, BBIICIIICMON Ha pe3u-
CTOpeE.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WIYIIETO Yepe3 JIAMIIOYKY, OT
HaIpsKEHUS HA HEW.

Onpenenenue KIIJ narpeBatens.

HccnenoBanre MAarHUTHOTO B3aMMOICHCTBHSI TIOCTOSTHHBIX MAarHUTOB.
N3yyenne MarHuTHOTO TIOJISI IIOCTOSTHHBIX MAarHUTOB MPH UX 00bETMHEHUN
U pa3/IcIICHAN.

HccnenoBanne nelicTBUS SIEKTPUISCKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OneITHI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTHh CHJIBI B3aMMOJICHCTBHS Ka-
TYIIKH C TOKOM ¥ MarHuTa OT CHJIBI TOKAa M HAMpPaBJICHUS TOKA B KaTyIIKe.
N3yuenue neiicTBUS MarHUTHOTO TTOJIS HA TIPOBOJAHHUK C TOKOM.



19. KoHcTpynpoBaHue u u3ydeHue padoThl JIEKTPOABUTATEIS.
20. U3mepenne KIIJ[ anekTpoaBurarenbHON yCTaHOBKHU.
21. OnBITHI ITO UCCIENOBAHUIO SABJIECHUS MIEKTPOMAarHUTHOM MHAYKLUN: UCCIIE-

JNOBAaHWE U3MEHEHUI 3HAYCHHMS U HAIIPABJICHUS! MHAYKIIMOHHOT'O TOKa.
9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe nBrmkeHue. MartepuanpHas Touka. Cucrema orcuéra. OTHOCH-
TE€IbHOCTh MEXAHUYECKOTO JIBUKEHUS. PaBHOMEPHOE MPAMOIMHENHOE JIBUKECHUE.
HepaBHoMepHoe mnpsamonuHeiiHoe aBuxkeHue. CpeaHsisi 1 MTHOBEHHAs CKOPOCTH
TeJa MPU HEPABHOMEPHOM JIBUYKEHUH.

Yckopenue. PaBHoyckopeHHOe psiMoiuHeHHOe fBHKeHne. CBOOOIHOE Majie-
Hue. OnbITel ["anues.

PaBHOMepHOE nBHKEHUE O OKpy)HOCTH. [lepuos u yacrota obpaienus. Jlu-
HEWHas U yrioBasi CKOpOCTHU. LIeHTpoCcTpeMUTENBHOE YCKOPEHHE.

ITepseiit 3akoH HeroTtona. Bropoit 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[TpuHIUI CyNEepnO3ULINU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cusa TpeHus: cuiia TPEHUS CKOJIbKEHUS, Cuja
TPEHUS MOKOS, IPYyTUE BUAbI TPEHUS.

Cuna TsDKECTH U 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpEeHHe CBOOOJHOrO ma-
nenusd. JIBmxenune raneT Bokpyr CoinHua. IlepBas kocmuueckas ckopocTs. Hese-
COMOCTb M TIEPETPY3KHU.

PaBHOBecue marepuaibHOM TOYKU. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPIOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHus. MoOMeHT cuibl. LIeHTp TsKeCcTH.

Nmnynec Tena. M3menenue umiyinbca. UMnynbe cuibl. 3aKOH COXpaHEHUs
UMITyJIbCa. PEaKTUBHOE IBHKEHUE.

MexaHnueckasi paboTa U MOITHOCTh. PaboTa CHUJl TSXKECTH, YIIPYTOCTH, Tpe-
Hus. CBs3b dHEpruu u paboThl. [loTeHnManbHas sHeprus Tena, MOJAHIATOrO HaJl MOo-
BEPXHOCTBIO 3eMJIH. [loTeHUManbHas 3Heprus cxaTou IpyxuHbl. KuHetnueckas
sHeprus. Teopema O KMHETUYECKOM HHEPTUHU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIUH.

Jemoncmpayuu.
1. HaOmroneHne MeXaHMUECKOTO JABMIKCHHSI TeJIa OTHOCHUTEIBLHO PAa3HBIX TEll
OTCUETA.

2. CpaBHeHMe MyTed W TPACKTOPUM JBUKEHUS OJHOTO U TOTO € Tejla OTHO-
CUTEJIBHO PA3HBIX TEJ OTCYETA.
N3Mepenune CKopoCTH U yCKOPEHUS MPSIMOITMHEUHOTO JIBUKEHHS.
UccnenoBanne npu3HAaKOB PABHOYCKOPEHHOTO JBHIKCHUS.
HaOnronenue aBuxkeHus Tela Mo OKPy>KHOCTH.



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

Habntonenne MmexaHu4ecKuX SIBJICHUM, MPOUCXOISIINX B CUCTEME OTCUETA
«Tenmexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIIBHO
KaOuHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MAacChl Tela U JEUCTBYIOIIEH Ha HETO
CHUJIBL.

Habntonenue paBeHCcTBa CHII MPU B3aUMOJICUCTBUU TEIL.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKEHUH.

ITepenava umitynbca Ipu B3aUMOJEHCTBUU TEIL.

[IpeobpazoBaHus SJHEPTUHU NPU B3AUMOICUCTBUU TEII.

CoxpaHeHue UMIyJibCa MPU HEYIPYTOM B3aUMOJICHCTBUM.

CoxpaHeHue UMIMyJibca Mpu adCOTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaOntonenne peakTMBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUUECKON IHEPTUM TIPU CBOOOTHOM TaJICHUH.
CoxpaHeHue MEXaHUYECKOM SHEPTUM MPHU JIBUKECHUM TEJa MOJT 1CHCTBUEM
NpY>KUHBI.

Jlabopamopnuvie padbomost u onvimot.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisl pasroHa W JaJIbHEHIIErO0 PaBHOMEPHOTO
JIBUYKCHUS TIapUKa WA TEICHKKH.

Omnpenenenue cpeHel CKOPOCTH CKOIBKEHUS OpyCKa WIIM TBUXKEHUS 111a-
pHUKa [0 HAKJIOHHOM TIJIOCKOCTH.

Onpenenenne yCKOpPEHHs] Teja MpPU PABHOYCKOPEHHOM JIBKEHUHU T10
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU NPHU PaBHOYCKOPEHHOM
JBUKEHUU 0€3 Ha4aJIbHOW CKOPOCTH.

[IpoBepka TUMOTE3bI: €CIU MPH PABHOYCKOPEHHOM JIBH>KEHUH 0€3 Havallb-
HOM CKOPOCTH TIYyTHU OTHOCSITCS KaK Psii HEUETHBIX YUCEN, TO COOTBETCTBY-
IOIUE TTPOMEKYTKH BPEMEHHU OJIMHAKOBBHI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHIIBI HOPMaJlb-
HOTO J1aBJICHUS.

Omnpenenenne kKodhPUIHEHTa TPEHUS CKOTBKCHHUS.

Omnpenenenne KECTKOCTH MPY>KUHBI.

Omnpenenenne pabOTHI CUIIBI TPEHUS TIPU PABHOMEPHOM JIBIDKCHHH Tea 110
TOPU30HTAIIBHOM MOBEPXHOCTH.

Omnpenenenne pabOTHI CUITBI YIIPYTOCTH MPU MOABEME TPy3a € UCTIOIB30Ba-
HUEM HETOJIBFXKHOTO U TIOJIBMYKHOTO OJIOKOB.

N3yuenune 3akoHa COXpaHEHUS SHEPTUH.

Pa3znen 9. Mexannueckue K0J1e0aHUA M BOJHBI.



KonebarenpsHoe nuxenne. OCHOBHbIE XapaKTEPUCTUKK KOJIeOaHU: TIEpUO/,
4acToTa, aMILIATyxa. MarteMaTu4eCKUil U NpYyKUHHBIA MasTHUKU. [IpeBpainenue
SHEPrUu MpH KOJIeOATEIHHOM JBUKEHUU.

3aryxaromue kosneOanus. Beinyxnennole konedanus. Pesonanc. Mexanuye-
ckHe BOJHbI. CBOMCTBA MEXaHUYECKUX BOJIH. [IpOIOIBHBIE U MTONIEPEYHBIE BOJHBI.
JImHa BOJHBI U CKOPOCTH €€ pacupocTpaHeHus. MexaHnyecKre BOJIHbI B TBEPIOM
TEJIe, CCMCMHYECKHUE BOJIHBI.

3Byk. ' poMKOCTb 3ByKa 1 BbicoTa ToHa. OTpakeHue 3Byka. IHQpa3ByK U yib-
TPa3BYK.

Jemoncmpayuu.

1. HaGmtonenue xonebaHuit Tes oA JEHCTBUEM CUIIBI TSKECTH U CUITBI YTIPY-
TOCTH.

Ha6nronenue xosnebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

Ha6nronenue BeIHY ICHHBIX KOJIEOAHUN U pe30HaHca.

Pacnipoctpanenue npo10IbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIN).

Hab6nronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKYCTUYECKHI pEe30HAHC.

Jlabopamopnuvie padbomost u onvimot.

1. OmnpeneneHue 4acTOThl M IEepUoAa KoJieOaHUM MaTeMaTUYeCKOro MasiT-
HUKA.
Omnpenenenne 4acToThl U eproJa KojieOaHUi NPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH NepHOJa KoJeOaHUH MOJBEIIEHHOIO K HUTH
rpy3a OT JJIMHbI HUTH.

4. HWccnenoBaHue 3aBUCHMOCTH Neproia KojeOaHU NPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

o U W N

5. IIpoBepka HE3aBHCHUMOCTH TEpHOJa KojeOaHuil rpy3a, MOJABEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. OMBITBI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh NIEPHOJa KOIeOaHW Mpy>KUH-
HOTO MasiTHUKA OT MaccChl rpy3a U KECTKOCTU MPYKUHBI.
7. V3mepeHue ycKopeHusi CBOOOTHOTO TafCHUSI.
Pa3pnen 10. Di1eKTpOMArHuTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHbBI.
DNEeKTPOMArHUTHOE TOJie. DJIEKTPOMArHUTHbIE BOJHBL. (CBOMCTBA 3JIEKTPO-
MarHuTHbIX BOJH. [llkana snekTpoMarHuTHBIX BOJIH. Mcnonb3oBaHue 3aeKTpoMar-
HUTHBIX BOJIH ]I COTOBOM CBA3HU.
DOneKkTpoMarHuTHasi npuponaa ceera. CkopocTh cBeTa. BoigHOBBIE CBOICTBA
CBETa.
Jemoncmpayuu.
1. CBoHCTBa ANEKTPOMATHUTHBIX BOJIH.
2. BoJiHOBBIE CBOKCTBA CBETA.



Jlabopamophuie padbomost u onvimot.

1. V3ydeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH C MMOMOIILI0O MOOUIILHOTO Te-

nedoHa.

Pasznea 11. CBeToBbl€e sIBJICHHS.

JlyueBas mozmenb cBera. Mctounuku ceeta. IIpsmMonuHeitHoe pacnpocTpaHe-
Hue cBeta. 3atMenust Coinnia u JIynel. Otpaxkenue ceera. [lnockoe 3epkano. 3aKoH
OTpaXEHUsI CBETA.

[Ipenomnenue cBera. 3aKoH mpenomieHus cBeta. [loiHOe BHyTpeHHEe oTpa-
eHue cBeTa. Mcrnosib30BaHKWE MOJHOTO BHYTPEHHETO OTPAKEHUS B ONTHUYECKUX
CBETOBOJAX.

JIunza. Xon nyyent B tuH3e. OnTuyeckas cuctema (poroarrapara, MUKPOCKOIIA
u Teneckona. ['na3 kak ontuueckas cucrema. biim3opykoCcTh U 1aibHO30PKOCTb.

Paznoxxenune 6enoro ceeta B cniektp. OnbiThl HetoToHa. Cli0KeHUE CIIEKTPaib-
HBIX I[BETOB. Jlucnepcus ceera.

Jemoncmpayuu.

[IpsAmMosHEHHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBera.

[Tonmyuenue n300pa>keHUH B IMJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.

[Ipenomiienue cera.

Onrtryeckuil CBETOBO/I.

Xon myueit B coOuparole JuH3e.

XoJ1 JIydei B paCcCeUBAOIIEH JIMH3E.

[Tony4yenue nzo0paxeHnit ¢ TOMOIIBIO JHH3.

[TpuHuun necTBus goTtoarnmapaTa, MUKPOCKOIIA U TEJIECKOIIA.

10. Monens riasa.

11. Pa3noxenue 6enoro cBera B CIEKT.

12. [Tonyyenue 6em0ro cBETa MPU CIOKEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnuie pabomost u onvimeot.

1. HccnemoBanue 3aBUCMMOCTH YIila OTPAKEHUS CBETOBOIO Jyda OT yIJia Ia-
JICHHSL.
N3yuenune xapakTepucTuK U300pakeHus MpeIMeTa B IMIIOCKOM 3€pKajle.
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3. HccnenoBaHue 3aBUCMMOCTH yTJia MPEIOMIJIEHUSI CBETOBOIO Jyda OT yria
NaJICHUs Ha TPAHULIE «BO3IYX—CTEKIION.
[Tomy4yenne n300paxeHN ¢ TOMOIIBI0 COOUPAFOIICH JTUH3HI.
Onpenenenue (GHOKYCHOTO pacCTOSIHUSL U ONTUYECKOM CHIIBI COOMparolen
JIUH3BL.
OMnBITHI MO Pa3IOKEHUIO OEJIOr0 CBETAa B CIIEKTP.
OMBITHI IO BOCHPUSTHUIO LIBETA MPEIMETOB MPU UX HAOJIOJICHUH Yepe3 1Be-
TOBbIE (DUITBTPHI.



Paznen 12. KBaHTOBbBIE SIBJICHUS.

Omnsitel Pezepdopaa u nnanerapuast mojens aroma. Moaens atoma bopa. Hc-
MyCKaHUE U MoTrJolieHue ceeta atoMoM. KBauThl. JInHeHyaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, OeTta- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
snpa. Hykionnas mozens atoMHoro siapa. M3otomnsl. PannoakTuBHbIE mpeBpaliie-
Hus. [lepuos monypacnajga aTOMHBIX sIAED.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO M MAacCOBOTO YHCEL.
DHeprus CBsi3M aTOMHBIX siiep. CBsI3b Macchl M dHEPTruM. Peakuuu cuHTe3a u nene-
Hus saep. Ucrounuku sneprun CoJiHIIa U 3BE3].

Anepnas sHepreTuka. J[elicTBUs paguoakTUBHBIX U3JTYUYCHUM HA )KUBBIE Opra-
HU3MBL.

Jemoncmpayuu.

1. CrnekTpbl U3JIyYeHHUS U MOTJIONICHHUS.

2. CrhexTpsl pa3IUYHbBIX Ta30B.

3. CnekTtp BogoOpoa.

4. HaGmoneHue TpekoB B kamepe BuiibcoHna.

5. PabGota cuéTumka HOHU3UPYIOUIUX U3ITyUYCHUH.

6. Peructparus nzinydeHust IpUPOIHBIX MHHEPATIOB U IPOTYKTOB.

Jlabopamopnuvie pabomost u onvimot.

1. HaGmromenue CrulONIHBIX U JIMHEWYATHIX CIIEKTPOB U3TYUCHUS.

2. HccnepoBaHue TPEKOB: HM3MEPEHHE IHEPTrUM YACTHUIBI MO TOPMO3HOMY

nyTH (1o pororpadusm).

3. M3mepenue paanoakTUBHOTO (PoHa.

IToBTOPUTEIHLHO-00001IIAKO U MOTYJIb.

[ToBTOpUTETHEHO-0000MIAIONNN MOAYIIh TIPEAHA3HAYCH /JII CHUCTEMAaTU3AINH
1 0000IIICHUS TTPEAMETHOTO COAEPIKAHUS U OTBITA JAEATeIbHOCTH, TPHOOPETEHHOTO
IpU U3YYEHHUH BCETO Kypca (PU3MKH, a TakKe JJIs MOJATOTOBKH K OCHOBHOMY TOCY-
JAPCTBEHHOMY dK3aMeHy 0 (hU3UKe JIs 00yUYaroIIMXCsl, BHIOPABIINX ATOT yUeOHBIN
npeamer.

[Ipy “3ydyeHHU JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BHIIbI
JIESITETbHOCTH, HA OCHOBE KOTOPBIX 00ECIIEYUBACTCS TOCTIXKCHHE MPEIMETHBIX H
METaNpeIMETHBIX TUIAHUPYEMBIX PE3yJIbTaTOB 00ydeHUs, (HOPMHUPYETCS ECTECTBEH-
HOHAy4YHasi TPAaMOTHOCTb: OCBOCHHE HAyYHBIX METOJOB HCCJIEJIOBAHUS SBICHUI
IPUPOJIBI M TEXHUKH, OBJIAICHUE YMEHUSIMH OOBSICHITh PU3NUECKUE SIBICHUS, TIPH-
MEHSIS TTOJTy4YEHHbIEC 3HAaHUsI, pElIaTh 3aJa4, B TOM YHCJI€ KaU€CTBEHHbIEC U KCIIE-
pUMEHTAJIbHBIE.

[IpuHUKMNIMATBHO AEATETLHOCTHBIN XapaKkTep TaHHOTO pa3jiesia peaausyercs 3a
CYET TOro, 4TO OOYYAIOLIHECs BBIMIOJIHSIOT 33JJaHUsl, B KOTOPBIX UM IpeAJiaraeTcs:



Ha OCHOBE IMOJIYYEHHBIX 3HAHUHM Pacro3HaBaTh U HAYYHO OOBSCHATH (pusnye-
CKHE SIBJICHUS B OKPY’KarOUIEH IPUPOJIE U MIOBCEAHEBHOM KU3HU;
MCITI0JIb30BaTh HAYYHbIE METOJIbI UCCIAEAOBAaHUS (PU3NYECKUX SIBICHUI, B TOM
YHUCJIE I MPOBEPKU THIOTE3 U MOJIyYEHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSACHATHh HAYYHbIE OCHOBBI HAaMOOJIEE BAXKHBIX JOCTHKEHUI COBPEMEHHBIX TEX-
HOJIOTMM, HANpPHUMEP, MPAKTHUYECKOTO HCIIOJIB30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA IPEBPALICHUS M COXPAHEHUs BCEX MU3BECTHBIX BUIOB
SHEPI'UH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U-
3UKE HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

N3yuyenue Gpu3MKM HA ypOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs HAMPABIEHO

Ha JIOCTUXKEHHUE JIMYHOCTHBIX, METAMPEIMETHBIX U TIPEAMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbraTe usydenus puznky Ha ypOBHE OCHOBHOI'O 0OIIIer0 00pa3oBaHUs

y obOyuaromierocs 0yayT copMHUpPOBaHbI CIEAYIONIME JIMYHOCTHBIE PE3yJbTaThl B
JaCTH:

1) naTpMOTHYECKOT0 BOCIIMTAHUSA:

- MPOSIBJICHUE MHTEPECA K UCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCHICKOMN
bu3nUYecKol HAyKH;

- IICHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUUCKHUX YUEHBIX-(PU3UKOB;

2) rpa:kKIaHCKOI0 M TYXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

- TOTOBHOCTH K aKTUBHOMY YUYaCTHIO B 00CYXJICHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKHUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHIKEHUM
buzuky;

- OCO3HaHUE BA)KHOCTH MOPAIbHO-3THUYECKUX MTPUHLIUIIOB B JIEATEIIBHOCTH YU€-
HOTO;

3) 3¢TeTMYEeCKOro BOCIIMTAHUSA:

- BOCIIPUSTHE 3CTETUYECKUX KauyeCTB (PU3MUECKON HayKu: €€ TApMOHUYHOIO T10-
CTPOEHHSI, CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT0 MO3HAHHUSA:

- OCO3HAHME IEHHOCTH (HU3MYECKON HAYKM KaK MOIIHOTO MHCTPYMEHTA MO3Ha-
HUSI MAPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHM, BAKHEUIIEH COCTABIISIIOMIEH KYJIb-
TYpBI;

- pa3BUTHE HAYYHOU JIFOOO3HATENILHOCTH, UHTEpECa K UCCIIEI0BATEIbCKOMN J1es-
TEJIbHOCTH;

5) ¢popmupoBaHus KyJbTYPbI 310POBbSI U 3MOLMOHAJBLHOIO 0J1ar0MO.JIYy-
yms:

- OCO3HaHUE IIEHHOCTH 0€30MacHOro 00pa3a *KU3HU B COBPEMEHHOM TEXHOJIOT U-
YEeCKOM MHUpPE, BAKHOCTH NpaBHJI 0€30MaCHOTO TOBEACHHS HA TPaHCIOPTE, Ha
JI0pOTax, ¢ JMEKTPUYECKUM M TEIUIOBBIM OOOpPYAOBAHMEM B JOMAIIHUX YCIIO-
BUSX;

- ¢(hOpMUPOBAHHOCTH HaBBIKA PEIICKCUU, PU3HAHUE CBOETO MPaBa Ha OMINOKY
Y TaKOTO K€ MpaBa y APYroro 4ejaoBeKa;

6) TPY10BOT0 BOCTIMTAHMS

- aKTUBHOE y4acTHE B PEIICHUH MPAKTUYECKUX 3a7a4 (B paMKax ceMbH, 00pa3o-
BaTeJIbHOM OpraHu3aluu, ropojia, Kpas) TEXHOJOTMYECKOM U COLUaIbHOU
HaIpaBJIEHHOCTH, TPEOYIOLIUX B TOM YUCJE U (DU3NYECKUX 3HAHUIA;



e - MHTEPEC K MPAKTUUYECCKOMY HU3yUCHHIO IPOQECCHii, CBI3aHHBIX ¢ (PU3UKOU;

e 7)3K0JOrM4eCKOr0 BOCIIUTAHUS:

e - OpUCHTAIMS HA MIPUMCHEHUE (DU3NUCCKUX 3HAHUU JUIs pellieHus 3a1a4 B 00J1a-
CTH OKPYXKAIOIICH Cpe/Ibl, INITAHUPOBAHUS [TOCTYIIKOB M OIICHKU UX BO3MOYKHBIX
TIOCJICJICTBHUI JIJISl OKPYIKAIOIICH CPEIbl;

e - OCO3HaHHUE II00ATBHOTO XapaKTepa YKOJOTHUECKUX MPOoOJIeM U MyTeHl uX pe-
IICHUS;

e 8) ajanTamuM K M3MEHSIIOIUMCS YCJOBHSIM CONMAJIbHOW W MPUPOTHOI
cpenbl:

e - MOTPEOHOCTH BO B3aWMOJICHCTBUM MPH BBITOJHEHUH MCCIICOBAHHIA U MPOCK-
TOB (PM3UUYCCKON HAMIPABICHHOCTH, OTKPBITOCTh OMBITY M 3HAHHUSIM JAPYTHX;

e - MOBBIIICHUEC YPOBHsI CBOCH KOMIIETCHTHOCTH Ye€pe3 MPAKTUUECKYIO JCSITEIb-
HOCTb;

e - OTPeOHOCTH B (HOPMHUPOBAHUK HOBBIX 3HAHHIA, B TOM YHCIIe (POPMYITHPOBATH
UJICH, TIOHSATHS, TUTIOTE3bI O (PU3MUYCCKUX OOBEKTAX U SBICHHSIX;

e - OCO3HaHHE JIePHUIUTOB COOCTBEHHBIX 3HAHUN M KOMIICTEHTHOCTEH B 00IacTH
buzuky;

e - IUTAHUPOBAHHUE CBOETO PAa3BUTHsI B TPUOOPETCHUU HOBBIX (DU3UUECKUX 3HAHUIA;

e - CTPEMJICHHE aHAJIM3UPOBATh M BBIABISATH B3AUMOCBS3U MPHUPOIBI, O0IIECTBA U
HKOHOMHMKH, B TOM YHCJIC C UCIIOJIb30BaHHEM (DU3MUYCCKUX 3HAHMIA;

e - OLICHKA CBOMX JCHCTBUI C YIETOM BIHMSHUS HA OKPYKAIOILYIO CPEIy, BO3MOXK-
HBIX TJI00ATBHBIX TOCIICCTBHH.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbrare ocBOCHHS POTrpamMMBI 110 (PU3MKE HA YPOBHE OCHOBHOTO OOIIETO
obOpazoBaHus y o0ydaromierocst 0yayT chopMupoBaHbl MeTanpeaMeTHbIE pe3yJib-
TaThI, BKIIOYAIONIUE T03HABATEIIbHBIC YHUBEPCAIbHBIC YICOHBIC ICHCTBHS, KOMMY-
HUKAaTHBHBIC YHUBEPCAIbHBIC YUCOHbIC ACHCTBUS, PETYIATUBHBIC YHUBEPCATIbHBIC
y4eOHbBIC ISHCTBUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHUS

ba3oBble JJoruueckue AeicTBUS:
e BBUIBJITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKA OOBEKTOB (sIBJIC-
HUMN);
e YCTaHABJIMBATH CYIICCTBCHHBIM MPU3HAK KIacCU(DHUKAIINHA, OCHOBAHUS IS
00001IIeHNS ¥ CPAaBHCHUS,
e BBIIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEYHS B pacCMaTpUBaeMBbIX (haKTax,
JTAHHBIX U HAOITIOJICHUSAX, OTHOCAIINXCS K (PU3NUECKUM SIBIICHUSIM;



BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSI3U MPU U3YUEHUU (PU3NYECKUX SIB-
JI€HUI ¥ TPOLECCOB, AENIaTh BBIBOABI C UCIOIb30BAHUEM JIEIYKTUBHBIX U
MHIYKTUBHBIX YMO3AaKJIIOUEHUH, BBIIBUTAaTh TUIIOTE3bI O B3aUMOCBA3AX (pu-
3MYECKUX BEJIMYMH;

CaMOCTOSATEIBLHO BEIOMPATH CIIOCOO peleHus yueOHoi pusndyeckoit 3agaun
(cpaBHEHUE HECKOJIBKHUX BapUAHTOB pPEIEHHUs, BEIOOP Hanbosiee moaxo -
IIET0 C YYETOM CaAMOCTOSITENIbHO BbIICIEHHBIX KPUTEPUEB).

ba3oBble ucciea0BaTeIbCKHE JEHCTBUS .

UCITIOJIB30BATh BOIPOCHI KaK UCCIIEI0BATENbCKUI NHCTPYMEHT MTO3HAHNUS;
IPOBOJIUTH IO CAMOCTOATENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIOXKHBIN
(bu3MUecKHil SKCIEPUMEHT, HEOOIbILIOE UCCIEI0BaHNE (PUIUYECKOTO SBJIC-
HUS,
OLICHMBATh HAa MPUMEHUMOCThH U JOCTOBEPHOCTh MH(POPMAIIHIO, MOJIYUYEH-
HYIO B XOJI€ UCCJIEIOBAHUS UJIU DKCIIEPUMEHTA;

CaMOCTOATENIBHO (POPMYIIUPOBATH 000OIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
POBEIEHHOTO HAOJIIOICHUSI, OTIBITA, UCCIICOBAHMS;

POrHO3UPOBATH BO3MOXKHOE JlajibHENIIee pa3BUTHE (PU3NUECKUX MpoIec-
COB, a TaK)X€ BBIJIBUTATh MPEIOJIOKEHHS 00 UX Pa3BUTHUU B HOBBIX YCIIO-

BUAX U KOHTCKCTAax.

PabGora ¢ undgopmanmeii:

NPUMEHSTh Pa3IMYHbIe METOJbI, HHCTPYMEHTHI W 3aIpOChl TIPHU MTOUCKE U
otbope UHGpOpMAITUU WIIK JAHHBIX C YYETOM MPEJI0KeHHOU yueOHoU ¢u-
3MYECKOU 3a/1a4H;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M WHTEPIPETUPOBATH HHPOPMAIIHIO
pa3IMYHBIX BUAOB U ()OPM TIPEICTABICHUS;

CaMOCTOSITEILHO BBIOMPATh ONTHUMAIbHYIO (hOpMY TIpeAcTaBiIeHus HHPOP-
MaIli¥ U WJUTFOCTPUPOBATH PEIIaeMbIe 3a/1a4H HECIOKHBIMHU CXEMaMH, JTHa-
rpaMMaMH¥, HHOM rpaduKoi 1 UX KOMOWHAIUSMHU.

KoMMyHUKATHBHBIE YHUBEPCAIbHbIE YUeOHbIe 1eiicTBUS:

B X07Ie 00CYKJIeHUs y4eOHOTO MaTepuana, pe3yIbTaToB Jab0paTOPHBIX pa-
00T 1 IPOEKTOB 33]1aBaTh BOTIPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U BbI-
CKa3bIBaTh UJICH, HAIICJICHHBIC HAa PEIICHUE 3aJa9i U To/Iep KaHue Oaro-
’KEeNaTeIbHOCTH OOIICHUS

COMNOCTABJISITh CBOM CYXKJEHHS C CYXKACHUSMH JAPYrMX YYACTHUKOB Jua-
jora, 0OHapy>KUBaTh Pa3IU4YUE U CXOJICTBO MO3UIUNI;

BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJIUYHO MPECTABIATh PE3YIbTAThl BRIMOIHEHHOTO (PU3WYECKOTO OIbITa
(9KCIIEpUMEHTA, UCCIIEIOBAHMS, TPOCKTA);



MOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMaHAHON U UHAUBUAYaTIbHOM
paboThI pU PEIIEHUH KOHKPETHON (PU3UUECKOI MpOOIeMBbI;

MPUHUMATh L€ COBMECTHOW JIESITEIbHOCTH, OPraHU30BbIBATh JACHCTBUS
10 €€ NOCTHXKEHUIO: PaCIpeNesaTh PO, 00CYKIaTh IMPOLIECCH] U PE3YIIb-
TaThl COBMECTHOM pabO0Thl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
BBITNIOJHATH CBOIO YacTh pabOThI, JOCTUTasl KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HaIIpaBJICHUIO U KOOPAUHUPYS CBOU JCUCTBUS C IPYTUMU YJIEHAMU
KOMaH/Ibl;

OLICHMBATh Kau€CTBO CBOEr0 BKJIaJa B OOLIMN MPOAYKT MO KPUTEPHUSIM, Ca-
MOCTOSITEJILHO CPOPMYITMPOBAHHBIM YYACTHUKAMH B3aUMOJECHCTBUS.

PerynsiTuBHbIC YHHBepCcAJIbHbIE y4eOHbIEC AeHCTBHS

Camoopranusanus:

BBISIBJISATH MPOOJIEMBbI B JKU3HEHHBIX M y4E€OHBIX CUTYalUsSX, TPEOYIOMIMX
TSl petieHust GU3NYEeCKUX 3HAHUM;

OPUEHTHPOBATHCS B PA3TUYHBIX OAX0AAX MPUHATHS pEeIICHUN (MHIUBUILY -
aNbHOE, MPUHATHE PEUICHUS B TPYIIE, IPUHATHE PEIICHUN TPy );
CaMOCTOSITEIILHO COCTAaBIISITh AJITOPUTM peLIeHUs (PU3NUECKOH 3aauu WIIn
IUIaHA MCCIIE0BAHUS C yUETOM UMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3-
MOXKHOCTEH, apryMEHTUPOBATH IIPEJIaraéMble BApUAHTHI PEILICHUMN;
JieN1aTh BIOOp U OpaTh OTBETCTBEHHOCTH 3@ PELLEHUE.

CﬂMOKOHTpOJ’lB, AMOIUOHAIbHBIN MHTEJJIEKT:

JlaBaTh aJICKBAaTHYIO OLICHKY CUTYallMH U TIpejiaraTh IJjaH €€ U3MCHECHUS,
OOBSICHATH IPUYHUHBI JOCTHKCHUS (HEIOCTH)KCHHS) PE3yJIbTaTOB JEATEIb-
HOCTH, JIaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY;

BHOCHUTH KOPPEKTUBBI B JICATCILHOCTD (B TOM YHUCJIE B XOJ1 BBITIOJTHEHUS (-
3UYECKOTO MCCIICI0BaHUS HIIM IIPOCKTA) HA OCHOBE HOBBIX OOCTOSTEIIBCTB,
WU3MEHUBIINXCS CUTyallui, YCTAHOBJICHHBIX OMIMOOK, BOSHUKIIHUX TPYTHO-
CTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa LIEJIU U YCIOBHUSIM;

CTaBUTH ceOsl HA MECTO JIPYTOro YejaoBeKa B X0 CIIOpa WK JUCKYCCHH Ha
HAay4HYIO TEMY, IOHUMaTh MOTHBBI, HAMEPEHUS U JJOTUKY APYTOro;
IIPU3HABATh CBOE MPaBO HA ONMIMOKY IPHU PEIICHUN (PU3UYCCKUX 3a7a9 WU
B YTBEPIKJICHUSX HA HAYYHBIC TEMBI U TAKOE K€ MPaBo JAPYroro.

HNPEAMETHBIE PE3YJIBTATHI

K xoHiy o0yuenust B 7 kiaacce npeIMETHbIE pe3yJibTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCA YMEHUI:



WCIIOJIb30BaTh MOHATUA: (PU3NUECKHUE U XUMUYECKHUE SIBJICHUS, HaOII0/e-
HUE, IKCIEPUMEHT, MOJEb, TUIOTE3a, €AUHUIIBI (PU3NYECKUX BEIUYUH,
aToOM, MOJIEKYJIa, arperaTHbIE COCTOSIHUS BellecTBa (TBEPAOE, KUIKOE, ra-
3000pa3Hoe), MEXaHUYECKOE JIBIDKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE,
NpSMOJIMHEHHOE), TPaeKTOpHUs, PaBHOJEHUCTBYIOIIas cuia, aedopmarus
(ympyrasi, IiiacTu4ecKkas ), HeBECOMOCTh, COOOIIAIOIINECS COCY/IbL;
paznuuath siBiaeHus (auddysus, TErIoBoe JBUKEHHE YaCTHI] BEIECTBA,
paBHOMEpPHOE JIBI)KCHUE, HEPABHOMEPHOE JIBIDKCHHUE, WHEPIUS, B3anMO-
JEeUCTBHE TEJ, paBHOBECHE TBEPIBIX TEN C 3aKPEIUIEHHOW OChIO BpAIICHMUS,
nepeaayva 1aBJICHUS TBEPABIMH TEJIaAMU, JKUJIKOCTSIMHU U Ta3amu, aTMocdep-
HOE JaBJICHUE, TUTAaBAHUE TeJI, MPEBPAIICHUS MEXaHUYECKOW DHEPTUH) IO
OTHMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, JIEMOHCTPUPY-
IOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacrio3HaBaTh MPOSIBICHNUE U3YUYEHHBIX (DU3NUYECKUX SBICHUHN B OKPYKaro-
eM MUpE, B TOM 4HCie (Pu3nuecKkue SBICHUsI B MPUPOE: TPUMEPHI JIBU-
YKEHUS C PA3JIMYHBIMUA CKOPOCTSIMU B )KUBOU U HEXKUBOU MIPUPO/IC, ICHCTBUE
CUJIBI TPEHUS B TIPUPOJIC U TEXHUKE, BIUSHUE aTMOC(EPHOTO JAaBJICHUS Ha
KUBOW OpraHu3M, TUIaBaHWE PHIO, pbIYaru B TEJEe YeJIOBEKa, MPU ITOM IIe-
PEBOUTH MPAKTUYECKYIO 3a7auy B Y4eOHYIO, BBIJIEIATH CYIIECTBEHHBIC
CBOICTBA (MpU3HAKU) (PU3UUECKUX SIBICHUI;

ONKCHIBATh U3yUYEHHBIE CBOMCTBA TeN M (U3UUYECKUE SIBICHUS, UCIIONb3YS
duznueckre BeIMYuHbI (Macca, 00bEM, TNIOTHOCTh BEUIECTBA, BpeMsi, MyTh,
CKOPOCTb, CPEIHsIA CKOPOCTh, CUJIa YIIPYTOCTH, CUJa TSKECTH, BEC Tela,
CWJIa TpeHUs, AaBieHHe (TBEPIOTO TeMa, KUIKOCTH, Ta3a), BEITAIKMBAIOIIAS
CWJIa, MeXaHndeckas paboTa, MOIIHOCTb, IJIEYO CHUJIbI, MOMEHT CHJIBI, KO-
¢ PUIHEHT TOJIE3HOTO NEUCTBHUS MEXaHU3MOB, KHHETUYECKAsl M TTOTCHIIM-
aNbHAsl DHEPrusi), MPU OINUCAHUM MPABUIBHO TPAKTOBATH (DU3MUYECKUI
CMBICII UCITOJIb3yEMbIX BEJIMYHH, UX 0003HAUCHHUS U SUHUIBI PU3UUECKUX
BEJIMYMH, HAXOJAUTHh (POPMYJIBI, CBA3BIBAIONIUE JAaHHYIO (DU3HMUECKYIO BEIH-
YUHY C JPYTMMU BETUYMHAMH, CTPOUTH TPa(UKU M3yUYEHHBIX 3aBHUCHUMO-
cTel (HU3NYECKUX BEIIMYHH,

XapaKTepru30BaTh CBOMCTBA Tel, (U3UYECKUE SBICHUS M TPOIECCHI, HC-
MOJIb3Yys TIpaBUJIa CJIOKEHUs CUII (BJ0OJIb OJJHOM IpsiMoil), 3akoH ['yka, 3a-
koH [lackainsi, 3akoH ApxuMmesa, MpaBUiIo paBHOBecHs pbryara (070Ka), «30-
JOTO€ MPaBUIIO» MEXAHUKH, 3aKOH COXPAHEHHUS! MEXaHWYECKOW SHEpruu,
IIPH ATOM JaBaTh CIIOBECHYIO (OPMYITHPOBKY 3aKOHA U 3aMTUCHIBATH €T0O Ma-
TEMAaTHUYECKOE BBIPAKECHUE;

OOBSICHATH (U3UYECKUE SBJICHUS, MPOLECCHl U CBOMCTBA TEJl, B TOM YHUCIIE
U B KOHTEKCTE CHUTyallud NPAKTUKOOPUEHTHUPOBAHHOTO XapakTepa:



BBISIBIIATh MPUYUHHO-CIIC/ICTBEHHBIE CBS3U, CTPOUTH OOBACHEHUE U3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpoi Ha 1—2 U3ydYEHHBIX CBOMCTBA (PUBUUECKUX SIB-
JeHuM, GU3NUECKUX 3aKOHA WIIK 3aKOHOMEPHOCTH;

pemaTth pacdy€THbIC 3a7auu B 1—2 neMCTBUSI, UCIOJIb3YsI 3aKOHBI U (op-
MYJIbI, CBSI3bIBAOIINE (PU3UUECKHUE BEJIMUMHBI: HA OCHOBE aHAJIN3a YCIOBUS
3a/1a4M 3aMKUChIBATh KPATKOE YCIOBUE, MOACTABIATh (U3NUECKUE BEITMUUHBI
B ()OpMYJIbI U IPOBOJUTH PACUYEThl, HAXOJUTh CIIPAaBOYHBIC JaHHBIE, HEOO-
XOJIUMBIE JIJIsl PEIICHUS 3aj]lady, OILICHUBATh PEATUCTUYHOCTh MOJIYYECHHOMN
(br3UYeCKON BEJIUUUHBIL;

pacrio3HaBaTh NPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPHU MOMOITH (pusnye-
CKHX METOJIOB, B ONMCAHUM HMCCJICAOBAHUS BBIICIATH MPOBEPSIEMOE MPE/I-
NoJIoXKeHue (TUMOTEe3y), pa3IndyaTh U UHTEPIPETUPOBATH MOJYUCHHBIHN pe-
3yJbTaT, HAXOAUTH OMMOKHU B XOJ€ OMbBITA, JIEJIATh BHIBOJIBI IO €T0 PE3YJIb-
TaTaM;

IIPOBOJIUTH OIMBITHI 10 HAOMIOJAEHUIO (PU3UYECKUX SIBICHUN WK (pusnue-
CKHX CBOMCTB TeJI: (hOPMYJIMPOBATH NMPOBEPSEMbIC TIPEATIONIOKEHNS, COOU-
paTh YCTAaHOBKY W3 MPEIJIOKEHHOTO OOOPYJIOBaHMS, 3alUCHIBATh XO[I
ombITa U POPMYTUPOBATH BHIBO/IHI;

BBITIOJHATD MPSIMbIE U3MEPEHUsI PACCTOSIHUS, BPEMEHU, MacChl Teja, 00b-
€Ma, CUJIBl U TeMIIepaTyphl C MCIOJIb30BAHHEM aHAJIOTOBBIX M ITU(GPOBBIX
npuOOpPOB, 3aMKUCHIBATH MOKAa3aHUs MPUOOPOB C YYETOM 3aJaHHOU abCo-
JIFOTHOW MOTPEITHOCTH U3MEPEHU;

IPOBOAUTH UCCIIEIOBAHNE 3aBUCUMOCTH OJTHON (PU3NYECKON BETUYUHBI OT
IPYTroil ¢ UCIIOJIB30BAHUEM MPAMBIX H3MEPEHUH (3aBUCUMOCTH ITyTH PABHO-
MEpPHO JBWXKYILIErOoCs TeJa OT BPEMEHU [BW)KEHHUS Tella, CHUJIbI TPEHUS
CKOJIBKEHHMSI OT Beca Tena, KauecTBa 00pabOTKM MOBEPXHOCTEHN Te U HE3a-
BUCHMOCTH CHUJIbI TPEHUS OT ILJIOIIAAN COMPUKOCHOBEHHUS TEN, CUIIBI YIIPY-
TOCTH OT yAJIMHEHUS MPY>KUHBI, BHITAIKUBAIOIIECH CHIIBI OT 00BhEMA MOTPy-
AKEHHOM YaCTHU TeJa U OT INIOTHOCTH KUJKOCTHU, €€ HE3aBUCUMOCTH OT IIJIOT-
HOCTH TeJia, OT TITyOUHbI, Ha KOTOPYIO MOTPYKEHO TEJO, YCIOBHA TIaBaHUS
TEJ, YCIOBUI paBHOBECHs phluara M OJIOKOB), y4aCTBOBaTh B IJIAHUPOBA-
HUU y4eOHOTO HUCCIEA0BaHMs, COOMPATh YCTAHOBKY U BBIMIOIHITH U3MEPE-
HUS, CIIeysl IPEIIOKCHHOMY TIJIaHy, (DMKCUPOBATh Pe3yJIbTaThl MOTyUYCH-
HOW 3aBHCHMOCTU (PU3NUYECKUX BEJIMYMH B BHJIC TPEIOKEHHBIX TaOIUI] U
rpaduKoB, AenaTh BEIBOABI MO pe3yabTaTaM HUCCIICI0BAHMS;

IPOBOANTH KOCBEHHBIE M3MEPECHHS (DM3UYECKUX BEIMYUH (IIJIOTHOCTH Be-
[IECTBA KUJAKOCTU U TBEPAOTO Tesa, CUJIa TPEHUSI CKOJILKEHUS, JaBJICHUE
BO3JlyXa, BBHITAJKHUBAIOIIAS CUJIA, IEUCTBYIOIIAs HA MOTPYXKEHHOE B KU-
KOCTb TeJN0, KOA(P(UIIMEHT MOJE3HOr0 JEUCTBUSL MPOCTHIX MEXaHU3MOB),



cienysl MpeasoKeHHOM MHCTPYKLMH: MPU BBIIOJHEHUH U3MEPEHHU COOU-
paTh SKCHEPUMEHTAIbHYIO YCTAHOBKY M BBIYMCIIATh 3HAUEHHE HCKOMOMU Be-
JTMYUHEI;

e €O0JIIO/IaTh MPaBUJIA TEXHUKU 0€30MaCHOCTH MpH padoTe ¢ 1abopaTopHbIM
000pyI0BaHUEM;

e YKa3blBaTh NPUHLUIIBI JAEUCTBUS NPUOOPOB U TEXHUYECKUX YCTPOWCTB:
BEChI, TEPMOMETP, JUHAMOMETP, COOOLIAIONIUECS COCYbl, OapOMETp, pPhI-
yar, MOJABM>KHBIA U HEMOJIBU>KHBIN OJIOK, HAKJIIOHHAS MJIOCKOCTb;

e XapaKTepU30BaTh MPUHIMUIIBI IEUCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUYE-
CKHUX YCTPOMCTB C OMOPOIl Ha UX OMHUCAHUS (B TOM YHUCIE: TMOJUIUITHUKH,
YCTPOMCTBO BOAOIPOBOJIa, TUAPABINYECKUM MPECC, MAHOMETP, BRLICOTOMED,
MNOPUIHEBOM HAcOC, apeoMeTp), MCMOJb3ysl 3HAHUS O CBOMCTBax (uzmye-
CKUX SIBJIEHUN M HEOOXOUMbIe (PM3MUECKHE 3aKOHbBI U 3aKOHOMEPHOCTH;

e TMPUBOAUTH NPUMEPHI (HAXOAUTh MHPOPMAIMIO O MPUMEpPAX) MpaKTUye-
CKOT'O MCHOJIb30BaHUS (PU3MUYECKUX 3HAHMM B MOBCEIHEBHOMN >KM3HU IS
oOecrieueHusi 0€30MACHOCTU TMPHU OOpallleHuu ¢ NpudopamMu U TeXHUYe-
CKUMH YCTPOMCTBAMH, COXPAHEHUS 37]0POBbs U COOIOICHUSI HOPM JKOJIO-
TUYECKOT0 MOBEJICHUS B OKpPY KatoIIeH cpefie;

e OCYIIECTBISTH OTOOP MCTOYHMKOB MHpopManuu B MIHTepHETE B COOTBET-
CTBUU C 3a/IaHHBIM IMOMCKOBBIM 3aPOCOM, HA OCHOBE MMEIOIINXCS 3HAHUU
U IyTEM CpaBHEHUS PA3JIMYHBIX UCTOYHUKOB BBIIEIATH UH(POpMAIIUIO, KO-
TOpas ABJISAETCS MPOTUBOPEUNBON MIIM MOXKET OBITh HEJJOCTOBEPHOIA;

e WCIIOJIb30BATh MPHU BBIIOJIHEHUH YUEOHBIX 3aJaHUN HAYyYHO-TIOMYJISPHYIO
auTepaTypy GU3MUECKOro COepKaHUs, CIPABOYHBIE MaTepUaIbl, PECYPCHI
cetu MHTEpHET, BlageTh NpUéMaMi KOHCTIEKTUPOBAHMSI TEKCTa, Mpeodpa-
30BaHUs MH(POPMAITUHU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

e CO371aBaTh COOCTBEHHBIC KPATKHE MUCHbMEHHBIE U YCTHBIE COOOIICHHUS Ha
OCHOBE 2—3 MCTOYHHMKOB MH(pOpMaIHK (HU3NUECKOTO COAEpKaHUsA, B TOM
qucie MyOJuYHO Je1aTh KpaTKue COOOIIeHHS O Pe3yIbTaTax MPOEKTOB HIH
y4eOHBIX HCCIEOBaHUM, IPU 3TOM IPaMOTHO HCHOJb30BaTh W3YUYCHHBIN
HNOHATUHHBIA anmapaT Kypca (PU3UKH, COMPOBOXKAATh BHICTYIUICHHE Ipe-
3eHTaIUCH;

e IIPH BBINOJHEHUN Y4EOHBIX POEKTOB U UCCIIEA0BAHUN pacIpeneaTh 00s-
3aHHOCTH B IPYIINE B COOTBETCTBUM C NIOCTABJICHHBIMU 3a/1a4aMU, CIEAUTH
3a BBINOJIHEHUEM IUIaHA JCHCTBUM, aJIECKBATHO OLIEHUBATH COOCTBEHHBIN
BKJIJ] B JI€ATEJIBHOCTb IPYIIIbI, BBICTPAMBATh KOMMYHUKATHBHOE B3aUMO-
JEHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIUX.

K xoHIly 00yueHus: B 8 Ki1acce npeMeTHbIE PE3yJIbTaThl HA 0230BOM yPOBHE

JOJKHBI OTPakaTh C(HOPMUPOBAHHOCTh y O0YUYAIOIIUXCS YMEHUM:



WCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIIOBOE JBUKECHHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIITUYECKUE U
aMmopdHbIe Teja, HACHIIICHHBI W HEHACBIIICHHBIM Map, BIAXKHOCTH BO3-
nyxa, TeMIepaTypa, BHyTPEHHSISI SHEPTHUsl, TEIUIOBOU JBUTATENb, SJIEMEH-
TapHBIN AJEKTPUUECKUN 3apsi]l, DJIICKTPUUYECKOE MOJie, TPOBOJHUKU U JTU-
AIEKTPUKH, TOCTOSTHHBIN 3JIEKTPUUYECKUM TOK, MATHUTHOE TI0JIE;
pasznuyarh ABJICHUS (TEIUIOBOE pACIIMpEHHe U CXKaThe, Teruionepeaaya,
TEIJIOBOE paBHOBECHUE, CMAauMBaHUE, KAMWUISIPHbIC SBIICHUS, HCIIApEHUE,
KOHJIGHCAIIMS, IUIABJICHHE, KpUCTaUM3alusa (OTBEp/ACBaHUE), KHUIICHHE,
Terionepeaaya (TemIonpoOBOJHOCTb, KOHBEKIIUS, U3TyUEHUE), dIEKTPU3a-
IIUsl TEJ, B3aUMOJIEUCTBHE 3apsiOB, JEUCTBUS IIEKTPUUECKOTO TOKA, KO-
POTKOE 3aMbIKaHHWE, B3aMMOJICHCTBUE MarHUTOB, JCHCTBUE MarHUTHOTO
OJISI HA MIPOBOJHUK C TOKOM, AJICKTPOMArHuTHasE UHIYKIIHS ) IO ONTUCAHUTO
UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB, JICMOHCTPUPYIOIIHNX JaH-
HO€ (U3HNYECKOe SBIICHUE;

pacrio3HaBaTh MPOSIBJICHUE U3YUYEHHBIX (PU3MUECKUX SBJICHUN B OKpYXKaro-
IIeM MHpE, B TOM YHCie (PU3NYECKHE SIBIICHUS B TIPUPOJIE: MOBEPXHOCTHOE
HATSDKEHWE W KaNUWJUISIPHBIC SBJICHUS B MPUPOJE, KPUCTAIIIBI B TPUPOJIE,
uznyuenue ComnHIa, 3aMep3aHue BoJI0EMOB, MOpCKUe Opu3bl, 00pa3oBaHue
pOCHI, TYMaHa, UHEes, CHera, 3JIEKTpUYEeCKue sBIIEHUS B aTMocdepe, dIeK-
TPUUYECTBO KUBBIX OPTAHU3MOB, MAarHUTHOE T0JIe 3eMIIH, Ipeii( MOITIOCOB,
POJIb MArHUTHOTO TOJIS JJIs )KU3HU Ha 3eMlie, TOJIIPHOE CUSTHUE, TIPU STOM
NEPEBOJIUTh MPAKTUYECKYIO 3a]]a4y B YUEOHYIO, BBIACHATh CyII€CTBEHHbBIE
CBOMCTBa (MpU3HAKHN) (PU3UYECKUX SBIICHHUMH;

ONMKCHIBATh M3YyUYEHHBIEC CBOMCTBA Tel M (DU3MUYECKUE SIBJICHHS, UCTIONb3YS
dusznueckre BEIMYUHBI (TeMIepaTypa, BHYTPEHHSISI SHEPTHsI, KOJIUYECTBO
TEIUIOTHI, YJelIbHasi TEIUIOEMKOCTh BEIECTBA, YeIbHas TEIUIOTa IIaBJie-
HUS, yJAelibHasg TeIyioTa MmapooOpa3oBaHMsl, yAeldbHas TEIJIOTa CTOPAHMS
TOIUTMBA, KOA()PUITUEHT MOJIE3HOTO JEHCTBUS TEIJIOBOM MAIIUHBI, OTHOCH-
TeJIbHAs BJIAXKHOCTh BO3/YXa, JIIEKTPUUYECKHI 3apsij, chiia TOKA, SJIEKTPHU-
YECKOE HaIpsKEHHE, COMPOTUBIIEHHUE MPOBOJHUKA, YAEIbHOE COMPOTUBIIE-
HUE BEIIECTBA, pad0Ta M MOITHOCTH DJIEKTPUUECKOTO TOKA), IPU OMUCAHUU
NPaBUIIbHO TPAKTOBATh (PU3UYECKUI CMBICI UCIIOJIB3YEMBIX BEJTUYUH, 000-
3HAYEHUS W CIWHHIIB (U3MUECKIX BETUYNH, HAXOAUTH (DOPMYJIBI, CBS3BI-
BaIOIINE JaHHYIO (PU3NYECKYIO BEIMUUHY C IPYTUMH BEIMYMHAMHU, CTPOUTH
rpad Ky U3y4eHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;
XapaKTepru30BaTh CBOMCTBA TeJ, (U3UYECKHUE SBICHUS M TPOIECCHI, HC-
10JIb3Y5l OCHOBHBIE MOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOU TEOPHUH CTPO-
€HUs BEIIeCTBA, MNPUHIMUII CYNEpHO3ULMM MoJjied (Ha KaueCTBEHHOM



YPOBHE), 3aKOH COXpPaHEHHU 3apsAa, 3akoH Oma [ yyacTka LEenu, 3aKOH
Jxoynsa—JIeHua, 3aK0OH COXpaHEHUs YHEPIUH, IIPU 3TOM JaBaTh CIOBECHYIO
(OpMyIHPOBKY 3aKOHA U 3aIIUCHIBATh €I0 MaTEMATUUYECKOE BhIPAKEHUE;
OOBSACHATH (PU3UUECKUE MPOLECCHl U CBOMCTBA TEJ, B TOM YHCIIE U B KOH-
TEKCTE CUTyallui IPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH IIPU-
YUHHOCJIEACTBEHHBIE CBSA3H, CTPOUTH 00bsICHEHUE U3 1—2 JIOTMYECKHX Ia-
roB ¢ onopoil Ha 1—2 U3yuyeHHBIX CBOMCTBA (DU3UUECKUX SBICHUM, Ppr3nye-
CKHUX 3aKOHOB WJIM 3aKOHOMEPHOCTEW;

pemiath pacy€THbIC 3a/ayu B 2—3 ACHCTBHUSA, UCIONb3Ysl 3aKOHBI U (Qop-
MYJIbl, CBSI3bIBaIOIIME (PU3UUECKUE BETMUYUHBI: HA OCHOBE aHAJIN3a yCIOBUS
3a7]a4y 3alMChIBaTh KPATKOE YCIIOBUE, BBIABIIATH HEIOCTATOK AAHHBIX IS
pelieHus 3aa4n, BIOMPATh 3aKOHBI M POPMYIIbl, HEOOXOIUMBIE J1JIs €€ pe-
IIEHUS], TPOBOJAUTH PACUYEThl M CPAaBHUBATH MOJyUEHHOE 3HaUeHue pusnye-
CKOW BEJIMYMHBI C U3BECTHBIMU JIAHHBIMU;

pacno3HaBaTh MpoOJIEMbI, KOTOPbIE MOXKHO PEUIUTh MU oMol puznde-
CKMX METOJOB, UCIIOJIb3Yysl OIMCAHUE UCCIIEIOBAHUS, BBIICIISTh IPOBEPsiC-
MO€ IPEAINOJIOKEHUE, OLICHUBATh IPAaBUILHOCTD ITOPSAJKA POBEICHUS HUC-
CJIEI0OBaHM, J1€JIaTh BbIBOJbI;

IPOBOJIUTE OIBITHI 110 HAOMIONEHUIO (PU3MYECKUX SIBICHUN WU (QU3nUe-
CKUX CBOMCTB TeJ (KanWUIsSpHbIE SBJIECHUS, 3aBUCUMOCTb J1aBJICHUS BO3yXa
oT ero o0bEMa, TeMIepaTypbl, CKOPOCTHU MPOLIECcCa OCTHIBAHUS U Harpena-
HUS [IPU U3JIYYEHUH OT 1IBETA M3ITyYarolel (ITOTI0Maoel ) IOBEPXHOCTH,
CKOPOCTb UCIIAPEHUS BOJBI OT TEMIIEPATYPBI )KUAKOCTH U IIIOIIAAN €€ I10-
BEPXHOCTH, DJICKTPU3ALUs TEI U B3aUMOJEHUCTBUE DJIEKTPUUECKUX 3aPsI0B,
B3aUMOJICHCTBUE ITOCTOSTHHBIX MAarHUTOB, BU3yJIN3aLAsl MATHUTHBIX I1OJIEH
IIOCTOSIHHBIX MAarHuTOB, JACHUCTBUS MarHUTHOIO IIOJIS HA NMPOBOAHUK C TO-
KOM, CBOWCTBA JJIEKTPOMArHUTA, CBOMCTBA DJIEKTPOABUTATENSA ITOCTOSH-
HOro TOKa): (OpMYyJIUpPOBaTh IPOBEPSiEMbIE MPEANOI0KEHHS, COOUPATh
YCTaHOBKY M3 MPEIJIOKEHHOTO 00OpYIOBaHMSI, OMHCHIBATh XOJ OMbITA U
(GopMyIupPOBaTH BHIBOIBL;

BBIIIOJIHATH IPSIMBIE U3MEPEHHUSI TEMIIEPATYPBI, OTHOCUTEIBHON BIIAXKHOCTH
BO3/yXa, CUJIbl TOKA, HAPSKEHUSI C UCIOIb30BAHUEM aHAJIOTOBBIX MPUOO-
POB M TaTYMKOB (PU3NUYECKUX BEJIMYUH, CPABHUBATD PE3YJIbTAThl U3MEPEHUN
C y4€TOM 3aJJaHHOM a0COJIFOTHOM MOTPEIIHOCTH;

IPOBOJIUTH HUCCIIEIOBAaHUE 3aBUCUMOCTH OJJHOM (PM3NYECKON BEIUUUHBI OT
JIPYrod ¢ UCIOJIb30BAaHUEM NPSIMBIX U3MEPEHUN (3aBHCUMOCTb COIPOTHB-
JIEHUs TPOBOJHUKA OT €r0 JUIMHBI, IUIOLIAIN IIONEPEYHOTO CEYCHHs U
YAEIBHOIO CONPOTUBIICHUS BEIECTBA IIPOBOJHUKA, CUJIbI TOKA, UIYLIErO
yepe3 IMPOBOJHMK, OT HANPSDKEHHUs Ha I[POBOJHUKE, HCCIIEIOBAHUE



MOCJICIOBATEIFHOTO U TAPAJIJICIIBHOTO COCTMHCHUI TTPOBOTHUKOB): TUTAHH-
pOBaTh UCCIIEAOBAHNE, COOMPATh YCTAHOBKY U BBITTOJHITH U3MEPECHHUS, Clie-
Tysl IPEIOKEHHOMY TIJIaHy, (PUKCHPOBATh Pe3yJIbTaThl MMOTYyUYESHHOHN 3aBH-
CUMOCTH B BHJI¢ TaOJIUI] U TPAQUKOB, JIE7aTh BBIBOJIBI MO PE3yJIbTATAM HC-
CIIeIOBAHUS;

IPOBOJAUTH KOCBEHHBIC M3MEPCHHs (QU3MYECCKUX BEIMYMH (yACIIbHAS TETl-
JTOEMKOCTh BEIECTBA, COMPOTUBJICHUE MPOBOJIHNKA, pab0oTa U MOIIHOCTH
ANIEKTPUYECKOT0 TOKA): INIAHUPOBATh U3MEPEHHUS, COOMPATh IKCIICPUMECH-
TaJbHYIO YCTAHOBKY, CJICIyS TPEII0KCHHONH WHCTPYKIIMH, W BBIYUCIATH
3HAYCHUE BEJTUYMHBL;

co0JI01aTh TTpaBUJia TEXHUKK 0€30MacHOCTH MPpHU paboTe ¢ Ja00paTOpHBIM
000opy10BaHUEM;

XapaKTepU30BaTh MPUHIIUIIBI ICHCTBHS M3yYCHHBIX MPUOOPOB M TEXHUYEC-
CKHX YCTPOMCTB C OIIOPO¥ HAa UX ONMHMCAHMS (B TOM YHCJIE: CUCTEMA OTOILIC-
HUS JOMOB, TUTPOMETp, MapoBasi TypOWHA, aMIIEPMETP, BOJIBTMETpP, CUET-
YUK 3JICKTPUICCKON SHEPTHUH, DIICKTPOOCBETUTEIIBHBIC MPUOOPHI, HarpeBa-
TEJBHBIC JCKTPONPUOOPHI (IPUMEPHI), SJICKTPUICCKUE MPEIOXPAHUTEIIH,
AJICKTPOMArHUT, JJICKTPOIBUTATEIIb IOCTOSHHOTO TOKA), MCTIOb3Y s 3HAHUS
0 CBOMCTBax (hM3WUYECKUX SBICHUU U HEOOXOAUMBIC (U3UYECKHUE 3aKOHO-
MEPHOCTH;

pacrio3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOMCTBA U U3MEPHUTEIbHBIC TPH-
OOpbI IO CXeMaM U CXEMaTUYHBIM PUCYHKaM (KHUIKOCTHBIH TEPMOMETD,
TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATENIb BHYTPEHHET'O CTOPAHUS, DJICK-
TPOCKOTI, PEOCTAT), COCTABIIATH CXEMbI JJICKTPUICCKHX IETIEeH ¢ TIoCIIeI0Ba-
TEJIbHBIM U TapaJUICILHBIM COCIMHCHUEM 3JIEMEHTOB, pa3indasi YCIOBHBIE
0003HaYCHUS PJIEMEHTOB DJICKTPUUCCKUX IIETICH;

IPUBOAUTE MPUMEPHI (HAXOAUTh MH(OOPMAIMIO O IpUMEpax) IpaKThye-
CKOT'0 HCIOJIb30BaHUS (PU3MYECKUX 3HAHWU B TOBCEIHEBHOM JKM3HH IS
oOecrieueHusi 0€30MACHOCTU MPHU OOpaIlEeHUU ¢ NMPUOOpaMH U TEXHUYE-
CKUMH YCTPOMCTBAMU, COXPAHEHUS 37]0POBbsS M COOIOIEHUSI HOPM JKOJI0-
TUYECKOT0 MOBEJCHUSA B OKPYKAIOIIEH CpeJIe;

OCYIIECTBIISITh MOUCK MH(pOpMaiuu ¢uzndeckoro coaepkanus B Mutep-
HETE, HA OCHOBE MMECIOMINXCSA 3HAHWUN W MyTEM CpPaBHEHUS JOTIOTHUTEb-
HBIX UCTOYHUKOB BBIICIATh WH(OPMAINIO, KOTOpas SBISETCS MPOTUBOPE-
YUBOU WJIM MOXET ObITh HEJIOCTOBEPHOM;

MCTIOJIb30BaTh MIPH BBHITIOJHEHWN YYEOHBIX 3aJaHU HAYyYHO-TIOMYJISPHYIO
auTepaTypy GU3HUECKOro COACPIKAaHUS, CITPABOYHBIE MAaTEPHAIIBI, PECYyPChI
cetn VHTEpHET, BlIageTh MpuéMaMu KOHCIICKTHPOBAHUS TEKCTa, IPeoopa-
30BaHMS HHPOPMAIIUU U3 OJJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;



co37aBaTh COOCTBEHHbIE NMHCbMEHHBIE U KpAaTKUE YCTHBIE COOOIIEHUS,
000011251 THPOPMALINIO U3 HECKOJIBKUX UCTOYHHKOB (DU3UUECKOTO COJMIEP-
KaHUs, B TOM YHCIIE yOJIMYHO NPEICTABIATh PE3YIbTAThl IPOSKTHOW HIIH
HCCIIEIOBATENBCKON JEATENIBHOCTH, MPU 3TOM TI'PAMOTHO HCIIOJIb30BaTh
U3y4YEeHHBIN MOHATUWHBIN anmnapaT Kypca (PU3UKU, COMTPOBOXKIATh BBICTYII-
JIEHUE TPE3CHTALIUEN;

IPU BBITIOJHEHUH YYEOHBIX IPOEKTOB U MCCIeOoBaHUN (PU3UUECKUX TMPO-
LIECCOB pacHpeieNsiTh 00S3aHHOCTHU B IPYIIIE B COOTBETCTBUU C TOCTABIICH-
HBbIMU 33J]a4aMH, CJIEJAUTH 3@ BBIMOJHEHUEM IUIaHA IEUCTBUN U KOPPEKTH-
poBaTh €ro, aJeKBaTHO OLICHMBATh COOCTBEHHBINM BKJIAJ B JIEATEIHHOCTD
IPYIIIbI, BBICTPAUBATh KOMMYHUKAaTUBHOE B3aUMOJEHCTBUE, MPOSBIISAS TO-
TOBHOCTbH pa3peiiaTb KOHQIUKTHI.

K xoniy o0yuenusi B 9 Kiacce npeiMeTHbIE PE3yIbTaThl HA 0230BOM yPOBHE
JOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Yy OOYUAIOIIUXCS YMEHUM:

WCIIOJIb30BaTh MOHATHUS: CUCTEMa OTCU€Ta, MaTepUalibHasl TOUKA, TPACKTO-
pHsi, OTHOCUTEILHOCTh MEXaHUUYECKOTO ABMKEHUsI, Aedopmarius (ynpyras,
TIacTUYECKasi), TPeHHE, IEHTPOCTPEMHUTEIbHOE YCKOPEHHE, HEBECOMOCTh U
NePErpy3Ku, MEHTP TKECTH, aOCOMIOTHO TBEPOE TENO, LEHTP THKECTH
TBEP/OIO Teja, paBHOBECHE, MEXAHUUECKHE KOJIeOaHUsI U BOJIHBI, 3BYK, MH-
¢pa3Byk U yIbTpa3ByK, 3JEKTPOMArHUTHBIE BOJIHBI, IIKala 3JEKTpOMar-
HUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIIbHO30PKOCTh, CIIEKTPHI UCITyCKa-
HUS U TIOTJIONIEHUs, anb(a, 6eTa- U raMMa-u3IydeHus, U30TOMbI, SAepHas
SHEPIeTHKA;

paznuyath sBJI€HUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEWHOE
JIBUKEHUE, PABHOYCKOPEHHOE MPSIMOJIUHEHHOE TBUKEHUE, CBOOOIHOE Ta-
J€HUE TEJ, PABHOMEPHOE JIBUKEHUE IO OKPYKHOCTH, B3aUMOJICUCTBUE TEJl,
PEaKTUBHOE JIBIXKEHHE, KOJIeOaTeIbHOE ABUKEHHE (3aTyXarOIINe U BHIHY K-
JICHHBIE KOJIeOaHMs), PE30HAHC, BOJHOBOE JIBIDKEHUE, OTPAKEHUE 3BYKA,
NPSMOJIMHEMHOE PAaCIpPOCTPAHEHUE, OTPAXKEHHE U MPEIIOMIICHUE CBETA,
MOJTHOE BHYTPEHHEE OTPAKCHHUE CBETA, PA3JI0KEHUE OEIIOTO CBETA B CIIEKTP
U CJIOKEHUE CIIEKTPaJIbHBIX I[BETOB, ITUCIEPCUs CBETA, €CTECTBECHHAS pa-
JUOAKTUBHOCTh, BO3HMKHOBEHHE JIMHEHYATOrO CHEKTpa H3JIyYEHHs) IO
OMHUCAHUIO UX XapaKTEPHBIX CBOICTB U HA OCHOBE OIBITOB, IEMOHCTPUPY-
IOIUX TaHHOE (DU3UIECKOE SIBIICHHCE,

pacmo3HaBaTh MPOSBICHNE U3YYCHHBIX (DU3UYECKUX SBICHUN B OKPY’Karo-
meM Mupe (B ToM yucie GU3nIecKue SBICHUS B MIPUPOJIE: MPUIUBBI U OT-
JIUBBI, IBH>KeHUE M1aHeT COIHEUHON CUCTEMbI, PEaKTUBHOE JBUKEHUE JKU-
BbIX OPraHU3MOB, BOCIPUATHE 3BYKOB >KUBOTHBIMH, 3€MJIETPSICEHUE, CEMl-
CMUYECKHE BOJHBI, I[yHAMH, H3XO, IIBETa TE€J, ONTUYECKUE SIBJICHUSA B



npupozae, OHONOrMYEecKOe JEWCTBHE BHUAMMOIO, YJIbTPa(HOIETOBOrO H
PEHTI€HOBCKOr0 U3JTy4YEeHHH, €CTECTBEHHBIN paInOaKTUBHBINA (POH, KOCMHU-
YECKHE JIyYH, PAJAMOAKTUBHOE M3Iy4EHUE NPUPOAHBIX MUHEPAJIOB, ACH-
CTBUE PaJMOAKTUBHBIX M3IyYEHUI Ha OpPraHW3M Y€JIOBEKa), IPU 3TOM IIe-
PEBOUTH MPAKTUYECKYIO 3a7auy B Y4€OHYIO, BBIAEIATH CYIIECTBEHHBIE
CBOMCTBa (MpU3HAKHN) PUBHUECKUX SBIICHUM;

OMKCHIBATh U3yUYEHHBIE CBOMCTBA Ted M (U3UYECKUE SIBJICHHS, UCIONIb3YS
(u3nyueckre BeIMYMHBI (CPEeIHsIsl © MTHOBEHHAs! CKOPOCTh TeJla IPU HEepaB-
HOMEPHOM JIBJKEHHH, YCKOPEHHUE, IEPEMELIEHUE, Y Th, YTII0Basi CKOPOCTh,
CUJIa TPEHHUS, CHJIa YIIPYTOCTH, CHJIA TSHKECTH, YCKOPEHUE CBOOOIHOTO Ma-
JIEHUs!, BEC TeJa, UMITYJIbC Teja, UMITYJbC CHJIbI, MEXaHHuYecKas pabora u
MOIIIHOCTb, IMIOTEHLIMAIbHAS YHEPTHS TeJIa, TOJAHATOrO HaJ MOBEPXHOCTHIO
3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOW MPYKUHBI, KHHETUYECKAsI dHEP-
r'si, IOJTHAS MEXaHUYeCKasi SHEPTus, IEPUO]] U YacToTa KoyieOaHui, JJIMHA
BOJIHBI, TPOMKOCTB 3BYKa U BbICOTa TOHA, CKOPOCTb CBETA, IOKA3aTEINb Ipe-
JOMJICHUSI CpeJibl), MPU ONMHMCAHUM MPABUIBHO TPAKTOBATH (PU3MUYECKUI
CMBICII UCTIOJIb3YEMbIX BEJIMYUH, 0003HAUECHUS U €IUHUIIBI (PU3NYECKUX Be-
JUYUH, HAXOIUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEH-
YUHY C JPYTUMH BETUYMHAMH, CTPOUTH T'paUKU M3YHYEHHBIX 3aBUCHUMO-
cTeil pU3NUECKUX BEITUYHH;

XapaKTepu30BaTh CBOMCTBA Tej, (U3MUYECKHE SIBIICHUS M MPOIECCHI, HC-
II0JIb3Ysl 3aKOH COXPAaHEHUsI DHEPTUH, 3aKOH BCEMUPHOIO TSATOTEHUS, IIPUH-
LUIl CYNEPHO3ULMU CWJI, NPUHLUI OTHOCUTEIBHOCTH ['ammies, 3aKOHBI
HprotoHa, 3aKOH COXpaHEHHUsI UMITYJIbCA, 3AKOHBI OTPAXKECHUS U IIPEIIOMIIEe-
HUsl CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOI0 U MaCCOBOI'0 YUCEI MPH SAEP-
HBIX PEaKIMsIX, PU STOM JaBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA U 3a-
IIACBIBATh €r0 MAaTEMAaTUYECKOE BBIPAXKEHUE;

O0BSACHATH (PU3UUECKUE MPOIECCHI U CBOMCTBA TEJ, B TOM YHCIIE U B KOH-
TEKCTE CUTyalluii MPAKTUKOOPUEHTUPOBAHHOTO XapAKTEPa: BBISABIATH IIPU-
YMHHO-CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKHUX II1a-
TOB C OMOPOil Ha 2—3 U3yUYEHHBIX CBOMCTBA (DU3MYECKUX SBICHUM, (pr3nde-
CKMX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemaTh pacu€THbIE 3aJ]a4u (ONUpAIOIIHECs Ha CUCTEMY U3 2—3 ypaBHEHUH),
UCTIOJIB3YsI 3aKOHBI U (POPMYJIBI, CBA3BIBAIONINE (PU3NYECKUE BEIUYUHBI: HA
OCHOBE aHaJIN3a YCIIOBUS 3aJ1a4M 3aIMCHIBATh KPATKOE YCIOBUE, BBISBISATH
HEJOCTAIONINE WM MU30BITOYHBIC JaHHBIC, BEIOMPATH 3aKOHBI U (DOPMYIIBI,
HEOOXOAMMBIE JIJIsl PEIICHNUs, IPOBOAUTD PACUETHI U OLIEHUBAThH PEAIUCTHY-
HOCTb IMOJYyYEHHOI'0 3Hau€HUsl (PU3NYECKON BEIUUHHBI;



pacno3HaBaTh NPoOJIEMbI, KOTOPbIE MOXKHO PELIUTh MPU NOMOLIM (pusnye-
CKHUX METOJI0B, UCIIOJb3Ys ONKUCAHUE UCCIIENO0BaHU, BbIICIATh IPOBEpsie-
MO€ MPEANOI0KEHNE, OLEHUBATH MPABWILHOCTb MOPSJIKA TPOBEACHHS UC-
CJIEIOBaHUs, JeJaTh BBIBOJbI, HHTEPIPETUPOBATh PE3YJbTATHl HAOIIO/E-
HUU U ONBITOB;

IPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MYECKUX SIBICHUN WK (usnye-
CKHUX CBOMCTB TeJ (M3yueHUE BTOPOTo 3akoHa Hpl0TOHA, 3aKOHA coXpaHe-
HUS DHEPTUH, 3aBUCUMOCTb [EPUO/1a KOJIeOaHU MPYKUHHOT'O MasiTHUKA OT
MAaccChl Tpy3a U KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTh OT aMIUIUTYAbl Ma-
JBIX KOJeOaHWM, MPAMOJIMHEHHOE PACIPOCTPAHEHHE CBETA, Pa3IOKEHUE
0eJioro cBera B CHEKTpP, U3yUYEHHUE CBOMCTB M300PaKEHUS B IJIOCKOM 3€p-
KaJie ¥ CBOMCTB M300paKeHUs MpeMeTa B COOMparoIieit TuH3e, HaOro1e-
HUE CIUIOIIHBIX U JUHEHYAThIX CIIEKTPOB U3JIYYEHHS): CAMOCTOSITENBHO CO-
OupaTh yCTAaHOBKY U3 U30BITOYHOTO HAOOpa 000PYI0BaHHUS, ONUCHIBATD X011
OTIBITA U €T0 PE3yJIbTaThl, POPMYIUPOBATH BHIBOJIBI;

IPOBOAUTH MPU HEOOXOJUMOCTH CEPHUIO0 MPSIMBIX U3MEPEHUMN, OMpeessis
CpeliHee 3HaueHue U3MepsieMoil BeTMYUHBI ((POKYCHOE paccTosiHuEe codupa-
IOLIEH JIMH3bI), 0OOCHOBBIBATH BHIOOP criocoba m3MepeHus (M3MepUTENb-
HOTO TIpudopa);

IPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTEN (PU3MUYECKUX BEIMUYUH C UCIOJIb-
30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHU IPU PaBHO-
YCKOPEHHOM JIBUKEHUU 0€3 HauaJabHOM CKOpPOCTH, Neproja KojaeOaHui Ma-
TEMaTHYECKOTr0 MasgTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YIJIa OTPaKCHUS
CBETa OT yrIjla MaJeHUs U YIJa MPeJoMIICHHs OT yrila NaJeHus): IIaHUpo-
BaTh MCCIIEOBAHUE, CAMOCTOATEIBHO COOMpPaTh YCTAaHOBKY, (PUKCUPOBATH
pe3yNbTaThl MOTYYECHHON 3aBUCUMOCTH (PM3NYECKUX BEIMUYUH B BUJE Ta0-
M1l U TpauKOB, AeJaTh BBIBOABI IO PE3yJIbTaTaM UCCIIEI0BaHUS;
IPOBOJIUTh KOCBEHHbIE M3MEpPEHUs (PU3MUYECKUX BEJIUYUH (CPEAHSASI CKO-
pPOCTh M YCKOPEHHE TeJla NP PABHOYCKOPEHHOM JBUKEHUH, YCKOpPEHUE
CBOOOHOTO TAACHUS, KECTKOCTD MPY>KUHBI, KOIPPHUITUEHT TPEHUS CKOJIb-
KEHMsI, MeXaHNuecKas paboTa U MOIIHOCTb, YaCTOTa U MEePUOJ KoeOaHU
MaTeMaTUYECKOTO U MPY>KUHHOTO MAasTHUKOB, ONTHYECKasl Crjla COOMparo-
el JMH3BI, PaJMOaKTUBHBIA (DOH): MIAHUPOBATH W3MEpPEHUs, COOUpPATh
HKCIIEPUMEHTANIBHYIO YCTAHOBKY M BBITIOJHSITH U3MEPEHUS, CIEAYS MPEATIO-
KEHHON WMHCTPYKLHWHU, BHIYMCIATH 3HAUEHUE BETUYMHBI U aHAIM3UPOBATH
[OJIy4YE€HHBIE PE3YJIbTAThI C YUYETOM 3aJaHHON MMOTPEUTHOCTH U3MEPEHHI;
co0II01aTh MpaBMia TEXHUKHU 0€30MacCHOCTH NMPH paboTe ¢ 1abopaTopHBIM
000pyI0BaHUEM;



pa3iuyaTh OCHOBHBIC MPU3HAKU U3YUYEHHBIX (PU3UUYECKUX MOJENCH: MaTe-
puanbHas TOYKa, a0COJIOTHO TBEPAOE TEJIO, TOYEHYHbIH MCTOYHUK CBETA,
Jyd4, TOHKas JIMH3a, IUIAHETapHas MOJAENb aTOMA, HYKJIOHHAsI MOJIENIb aTOM-
HOTO A11pa;

XapaKTepU30BaTh MPUHIUIBI AEHCTBUS U3YYEHHBIX MPUOOPOB M TEXHHUUE-
CKHX YCTPOMCTB C OIOPOM HA UX ONMHUCAHUA (B TOM YUCIE: COHUIAOMETp, AaT-
YUKU TIOJIOKECHUSI, PACCTOSIHUSI U YCKOPEHUs, paKeTa, 3X0J0T, OUKH, IepU-
ckor, (oToanmapar, ONTHYECKHE CBETOBO/IbI, CIEKTPOCKOI, I03UMETp, Ka-
Mepa BunbcoHa), HCTIONIb3Ysl 3HAHUS O CBOMCTBAX (PU3MUECKUX SIBICHUN U
HeoOxo1uMble (PHU3NUECKUEe 3aKOHOMEPHOCTH;

UCIIOJIH30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKU M3YYCHHBIX TEXHUUECKUX
YCTPOUCTB, U3MEPUTEIBHBIX TPUOOPOB U TEXHOJIOTHYECKUX MIPOLIECCOB MPHU
pelieHn y4eOHO-TIPaKTUYECKUX 3a7a4, ONTHYECKHE CXEMBbI JJIsl OCTPOe-
HUS U300paKEHUH B IJIOCKOM 3€pKaje U coOMparomieil JInH3e;

MPUBOAUTE MPUMEPHI (HAXOAUTh WH(MOPMAIMIO O TpUMEpax) IpaKThye-
CKOT'0 MCTOJIb30BaHUsI (PU3MUECKUX 3HAHUN B MOBCEIHEBHOM >KM3HU JIS
oOecrieueHusi 0€30MACHOCTU TMPHU OOpallleHuu ¢ TpuOOpaMu U TeXHUYE-
CKUMH YCTPOMCTBAMH, COXPAHEHUS 37]0POBbs U COOIOIEHUSI HOPM IKOJI0-
TUYECKOr0 MOBEICHUS B OKPYKAIOIIEH Cpelie;

OCYUIECTBIISITh MOUCK MH(pOpManuu ¢uzndeckoro coaepxkanus B Mutep-
HETE, CAMOCTOSATENHbHO (HOPMYIUPYs MOUCKOBBIM 3aMpoC, HAXOIUTh MYTH
OTIpeJIeNIeHHs] IOCTOBEPHOCTHU MOMy4YeHHON MHGOPMAIIMK Ha OCHOBE UMEIO-
IIMXCSl 3HAHUI U JOTOJHUTEIbHBIX HICTOUHUKOB;

UCIIOJIb30BaTh MPH BBHITIOJHEHUN YYEOHBIX 3aJaHUM HAYyYHO-TIOMYJISIPHYIO
auTepaTypy GU3MUECKOro COepKaHuUs, CIPABOYHbIE MaTepUaIbl, PECYPCHI
cetu MHTEpHET, BlageTh NpuéMaMH KOHCIIEKTUPOBAHMS TEKCTa, Ipeodpa-
30BaHUs MH(POPMAITUHU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIEC MMCbMEHHBIEC U YCTHBIE COOOIIECHUSI HA OCHOBE MH-
dbopManu U3 HECKOJIBKMX HUCTOYHUKOB (DU3UYECKOTO COEpKaHusA, MyO-
JUYHO MPEACTABIATh Pe3yJIbTaThl IPOESKTHOM MJIU UCCIIEIOBATENBCKOM Jie-
ATEIBHOCTH, MPU 3TOM I'PAMOTHO MCIIOJIb30BaTh U3YUYCHHBIM MOHATUUHBIN
ammapar u3y4aemMoro pasjeina (GU3MKU U COTMPOBOXK/IATh BBICTYIUICHUE TIPe-
3eHTanuen ¢ y4€ToM 0COOEHHOCTEN ayJUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmmmuyecTBo yacos DJIeKTPOHHbIE Bocnuraresib-
Ne HaumeHoBaHue pa3aeioB u (uudposbie) HbIil KOMIIOHEHT
Kourpoububie | IIpakTHyeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. ®u3uka u e€ poJib B MO3HAHMH OKPY:KAKOIIEr0 MUpa
bubnuotexa [JOK [IposiBieHIE HHTE-
11 ®dusuka - HayKa 0 IpUpojie 2 https://m.ed- peca K HCTOPHH U
500.ru/7f416194 COBpPEMEHHOMY CO-
Bu6miorexa IIOK CTOSIHUIO POCCUI-
12 dusndecKue BeITNIUHBI 2 1 https://m.ed- cKoii r3IIecKoi
$00.ru/7f416194 HayKH, [ICHHOCTHOC
OTHOILIIEHYE K 10-
EcrecTBeHHOHAYYHBI METOT BH@HOTeKa LHOK CTHXXCHHUSIM pOC-
13 MO3HAHUA 2 1 https://m.ed- CHICKHX yUEHBIX-
500.ru/7f416194 DU3HKOB
Hroro no pazueny 6
Paznen 2. IlepBoHayajibHbIe CBeIeHUSI O CTPOEHMH BeleCcTBA
bubmuoreka [JOK OpueHTanus Ha
2.1 CrtpoeHue BelecTBa 1 https://m.ed- npuMeHenne Gusu-
500.ru/7f416194 YEeCKUX 3HAHUH JIIIst
. Bubmuoreka ITOK PCILICHNA 331 B
59 JIBU>KEHME U B3aUMOJCH- 5 1 httos://m.ed- 00IIaCTH OKPYKar0-
CTBHE YACTHIl BEILIECTBA _pisoo.ru 17£416194 1WeH cpeibl
bubmunorexa LIOK
ArperatHble COCTOSIHUS
2.3 2 https://m.ed-

BCIICCTBA

S00.ru/7f416194
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Hroro no pazneny

5

Paznen 3. /IBu:keHue U B3auMojieiicTBue TeJl

bu6mmoreka [{OK OpueHTarus Ha

3.1 MexaHHYEeCKO€e IBUKCHUE 3 https://m.ed- NpUMEHEHHE PU3M-
500.ru/7f416194 YCCKHX 3HAHHUH 1Is
Bubnuorexa IIOK PCLICHWS 33711 B

3.2 WNuepnwmsi, Mmacca, TUIOTHOCTh 4 https://m.ed- OGHUaCTH OKpYKaro-
$00.ru/7f416194 IHen Cpeabl
bu6mmoreka [IOK

3.3 Cua. Bunsr cun 14 https://m.ed-
S00.ru/7f416194

Hroro no pazaeny 21

Pasznea 4. /laBienne TBEPABIX TeJl, )KUAKOCTEH U ra3oB

Hasnenue. [lepenaya gasne- bu6mmoteka IIOK AXTHBHOE yJacTue
4.1 HHUS TBEPIBIMU TEIAMH, JKUI- 3 https://m.ed- B PELICHUU NIPAKTHU-
KOCTSIMU M ra3aMu $00.ru/7f416194 YICCKUX 3a71a9 TeX-
bu6moreka [IOK SSHEZE:;Z;Oﬁ "
4.2 JlaBiieHME KUJIKOCTH 5 https://m.ed- B
HaInpaBJICHHOCTH,
500.ru/7f416194
TpeOyIOMKUX B TOM
bu6mmoreka [JOK qucite U busmye-
4.3 ATMoOcdepHOe TaBIeHHE 6 https://m.ed- CKMX 3HAHMI
500.ru/7f416194
. bu6mmoreka [JOK
JleficTBHE KUIKOCTH U ras3a
4.4 . 7 https://m.ed-
Ha TOTPYXEHHOE B HUX TEJIO <00 1u/7F416194
Uroro no pazaeny 21

Pasnea 5. PaboTra u MOIIHOCTB. DHEprus
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bub6munoreka LIOK

I'oTOoBHOCTE K aK-

5.1 PaboTa 1 MOIIHOCTH 3 1 https://m.ed- THBHOMY YYaCTHIO
$00.ru/7f416194 B 00Cy>KIcCHUH 00-
Bubanorexa HOK IMECTBCHHO-3HAa4YH-
5.2 [IpocTeie MeXaHU3MBI 5 1 https://m.ed- MBIX M STHYECKUX
500.1U/7f416194 mpobnewm, cai3aH-
HBIX C IIpaKThu4e-
bu6mmoreka [IOK CKHM IIPHMEHe-
5.3 MexaHudeckast SHEPTHUs 4 1 https://m.ed- HHEM JOCTHKEHHH
$00.ru/7f416194 dusnKn
Hroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB 68 12

I10 ITIPOTPAMME
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8 KUIIACC

Ne HaunmeHoBaHMe pa3je/ioB U
n/n TeM IPOrpaMmbl

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoTsI

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchbl

Bocnura-
TeJbHBIA
KOMIIOHEHT

Pa3gea 1. TemioBble ABJICHUA

1.1 CtpoeHue U CBOWCTBA BEIIECTBA

bubmmoreka [{OK

https://m.ed-
s00.ru/7f4181ce

1.2 TennoBsie Mporecchl

21

bu6mmoreka [JOK

https://m.ed-
so00.ru/7f4181ce

Oco3Hanue
COITMATLHBIX
HOPM H Ipa-
BHJI MEKITHY-
HOCTHBIX OT-
HOIIIEHUH B
KOJUIEKTHBE,
TOTOBHOCTE K
pasHoobpas-
HOM COBMECT-
HOM JIesITeIb-
HOCTH IIPH
BBIIIOJITHEHHH
Y4eOHBIX, TT0-
3HaBaTEJIbHBIX
3a/a4, BBIITOJI-
HEHUH DKCIIe-
PUMEHTOB, CO-
3/IaHUH y4eO-
HBIX TIPOEK-
TOB.
Opuenranus
Ha TIpUMeHe-
HHE



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

(u3nuecKux
3HAHUM JJIsI
peleHus 3a-
a4 B 00J1acTH

OKpYyKarollen
cpepl,
Wroro mo pazneny 28
Pa3znen 2. DiekTpuyeckue 4 MATHUTHbIE SABJICHUS
DneKTpuYecKue 3apsiabl. 3aps- bu6moreka [IOK AKTHBHOE
2.1 JKCHHBIC TeJIa M KX B3aMO/ICH- 7 1 https://m.ed- ydacTtue B pe-
CTBUE 00.ru/7f4181ce IICHHH IIpaK-
. . bu6moreka [IOK ek sa-
[TocTOsTHHBIN NEKTPUUECKUN J1a4 TEXHOJIO-
2.2 ToK 20 7 https://m.ed- recKod 1
s00.ru/7f4181ce .
COLIMAJIbHOMN
bu6mmoreka [IOK HATIABIEHHO-
2.3 MarHuTHBIC SBIICHHS 6 15 https://m.ed- crH, Tpebyio-
w IIUX B TOM
qucie u hu-
3UYCCKHUX 3Ha-
HUM.
Opuenranus
Ha IpUMCEHE-
bubnuoreka [JOK Hue Qusmnye-
2.4 DNEeKTpOMarHuTHask MHIYKIUS 4 https://m.ed- CKHUX 3HAHWN

so00.ru/7f4181ce

JUTSL PEIICHUS
3a1ay B 00Ja-
CTH OKpYIKaro-
et cpenpl,
TJIAHUPOBA-
HHUS
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MOCTYTIKOB U
OIICHKH UX
BO3MOXHBIX
MOCJICICTBUMN
TUIST OKpYyKa-
IOILEH CpeJibl

Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 14.5

[TPOTPAMME




9 KUIIACC

KosmmmuyecTBo yacos DJIeKTPOHHbIE Bocnuraresib-
Ne HaumeHoBaHue pa3aeioB u (uudposbie) HbIil KOMIIOHEHT
Konrpoububie | IIpakTHyeckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Pa3znen 1. Mexanuueckue siBJeHUs
bubnuotexa [JOK Bocnpusitue scre-
MexaHn4deckoe JBUKECHUE U
1.1 5 10 1 https://m.ed- THYECKUX KAYEeCTB
CIOCOOBI €TO OTIMCAHUS N
s00.ru/7f41a4ab (puzmaeckoit HayKu:
Bu6nuoreka [IOK €€ rapMOHUYHOTO
1.2 BzaumoneiictBue Ten 20 1 3 https://m.ed- MIOCTPOCHUS, CTPO-
s00.ru/7f41a4a6 TOCTH, TOHOCTH,
JJAKOHUYHOCTH.
OpueHTanus Ha
Bu6muorexa LIOK puUMeHEHue (HU3H-
1.3 3aKOHBI COXpaHEHUS 10 3 https://m.ed- YCCKUX 3HAHUH JUIS
S00.ru/7f41a4a6 PCLICHIS 33711 B
00J1aCTH OKPYXKaro-
e cpespl
Uroro no pazueny 40
Paszgen 2. Mexanuueckue KoJIe0aHUS M BOJHBI
bubmuoreka [{OK Bocnpustue scre-
2.1 MexaHndeckue KojaeoaHus 7 3 https://m.ed- THYCCKUX KAueCTB
s00.ru/7f41a4a6 (uznuecKoil HayKu:
eé rapMOHUYHOI'O
BH6HHOTeKa HOK MOCTPOCHMU, CTPO-
2.2 Mexanudeckue BOJIHBI. 3BYK 8 1 3 https://m.ed-

s00.ru/7f41a4a6

TOCTH, TOUYHOCTH,
JJAKOHUYHOCTH.
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OpueHTanus Ha
MpUMEHEHUE PHU3u-
YECKUX 3HAHUU UL
peleHus 3a1a4 B
00J1aCTH OKpYIKar0-
LIEN CpeIbl

Hroro no pazneny

15

Pasznen 3. 3HeKTp0MaFHI/ITHOC moJi€ U 3JICKTPOMArHuTHBLIC BOJIHBI

BHCKTpOMal"HI/ITHOC IoJIE U
OJICKTPOMArduTHBIC BOJIHBL

3.1

bu6moreka [IOK

https://m.ed-
so00.ru/7f41a4ab

OpueHTanus Ha
npuMeHeHue Gpusn-
YECKUX 3HAHUU UL
peleHus 3a1a4 B
00J1aCTH OKpYXKaro-
e cpesbl.
Oco3HaHue comu-
AIBHBIX HOPM H
MIPaBHIT MEKITHY-
HOCTHBIX OTHOIIIE-
HHUH B KOJJICKTHBE,
TOTOBHOCTH K paz-
HOOOpa3HO# COB-
MECTHOU eaTesb-
HOCTH TIPH BBITIOJ-
HEHUH YYEOHBIX,
MMO3HABATENBHBIX
3aj1a4, BHIIOJTHEHUT
IKCIIEPUMEHTOB

Hroro no pasneny

Pa3nea 4. CBeToBEbI€e SIBJEHUSA



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

3aKOHBI PACIPOCTPAHEHUS

bubnunoreka LIOK

OpueHTanus Ha

4.1 6 https://m.ed- MpUMEHEHUE PHU3u-
cBeTa g
500.ru/7f41a4a6 YEeCKMX 3HAHUU I
bubnnorexa [IOK PCHICHI 33184 B
42 .HI/IH;I)I W ONITUYECKUE 6 httos://m.ed. OBIACTH OKPyar0-
prOOpPEI Ntps.//m.ed- .
prbop $00.ru/7f41a4a6 LN CPCABL.
Oco3nanue couu-
AJIbHBIX HOPM U
IpaBUJI MEXKJINY-
HOCTHBIX OTHOIIIC-
HHUU B KOJJICKTHUBE,
P 6 BH6HI/IOTeKa HOK TOTOBHOCTH K pas-
43 asNokKeHue Oeoro cBeTa B 3 httos//m.ed. HOOGpA3HOH COB-
crerp s00.ru/7f41a4a6 MCCTHOH JCATeNb-
HOCTH IIPU BBITIOJI-
HEHUU YICOHBIX,
II0O3HABATCIIbHBIX
3a/1a4, BBIIIOJTHCHUHA
OKCIICPUMEHTOB
Hroro no pazneny 15
Pa3gen 5. KBanroBble siBJeHUS
bubnuoreka [{OK I[TposiBeHUE HHTE-
Hcnyckanue u norjouieHue
5.1 4 https://m.ed- peca K HCTOpHHU U
CBETa aTOMOM
s00.ru/7f41a4a6 COBPEMEHHOMY CO-
Bu6nuoreka [IOK CTOSHHIO POCCHH-
5.2 CTpO€eHHEe aTOMHOTO Spa 6 https://m.ed- CKOH (u3HHIeCKoit
$00.ru/7f41a4a6 Hayku
bubmunorexa LIOK
5.3 SAnepHble peakuu 7 https://m.ed-

s00.ru/7f41a4a6
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Hroro no pazneny 17

Pasnea 6. IloBropuTe/ibHO-00001IAI0IINI MOIYJIb

[ToBTOpenue u 0600mEeHNE

bubauoreka [IOK

IIposiBinenue unte-
peca K UCTOpUHU U
COBPEMEHHOMY CO-

6.1 coJiepKaHus Kypca (GU3uKu 9 2 https://m.ed- CTOSIHHIO POCCHIi-
3a 7-9 ximacc s00.ru/7f41a4a6 . .
CKoM (hnzmvecKon
HayKu
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO HACOB 102 97

10 [TPOT'PAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoapnrre | Ipaxrireciie H3y4eHHusi | oOpa3oBaTeibHbIE
padoThI padoTsbI pecypest
1 ®u3nka — Hayka o npupoje. SABnenus 1
npupoabl. Du3rdeckne sBICHUS
MexaHnnyeckue, TEerIoBbIe, JIEKTpHYe-
2 CKHE, MarHUTHBIC, CBETOBBIC, 3BYKOBBIC 1
SIBIICHUS
3 ®dusndecKkre BEINYUHBI U X U3MEPCHUE 1
VYpoxk-uccnenosanue "M3mepenue temrie-
4 paTypbl IPU TTOMOIITH KHJIKOCTHOTO Tep- 1 1
MOMETpa M JaT4hKa TeMrnepaTrypbl"”
Kak ¢u3uka u apyrue ectecTBeHHbIE
HayK{ M3y4aroT npupoay. EcrecTBeHHO- bubnuoreka [JOK
5 Hay4HBIA MeTO mo3HaHus1. Onucanue 1 https://m.ed-
(bM3UYECKUX ABJICHUI C TTOMOIIBIO MOJIE- 500.ru/ff09f72a
nen
Ypoxk-uccnenosanue "lIpoBepka rumo-
5 TE€3bI: AABHOCTD MOJIETA MIAPHKA, ITYy- 1 1
IIIEHHOT'0 FOPU30HTAJIBHO, TEM OOJIbLIe,
4yeM OoJibliie BhICOTA ITycKa'
Crpoenue BemiectBa. OMBITHL, JOKa3bIBa- bubmotera [JOK
7 1 https://m.ed-

omue JUCKPETHOC CTPOCHUEC BCIICCTBA

s00.ru/ff09fe0a
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bubmuoreka [JOK

8 JIBM>KEeHME YacTHI] BEIIECTBA https://m.ed-
s00.ru/ff0a013e
9 VYpok-uccnenoBanue «OMbITHI 10 HAOIIO-
JICHUIO TETJIOBOTO PACIIUPEHUS Ta30B»
10 ArperatHble COCTOSIHHS BEIIECTBA
B3anMocBs3b MEXKly CBOWCTBaMU Be-
LIECTB B Pa3HBIX arperaTHbIX COCTOSHUSIX bubnuorexa [JOK
11 1 UX aTOMHOMOJIEKYJISIPHBIM CTPOCHHEM. https://m.ed-
Oco0EHHOCTH arperaTHbIX COCTOSTHUI $00.ru/ff0a0378
BOJIBI
bu6moreka [IOK
Mexannueckoe aBukeHue. PaBHoMmepHoe
12 Y HEPaBHOMEPHOE JIBU)KCHHE futps://m.ed-
P p a s00.ru/ff0a05c6
bu6mmoreka [IOK
13 Cxopoctb. EquHuIier ckopoctu https://m.ed-
s00.ru/ff0a079c
bu6mmoreka [JOK
14 Pacuer myTu u BpeMeHU ABUKEHUS https://m.ed-
so0o.ru/ff0a0ae4
Wuepnus. 3akon unepiuu. Bzaumonei- bubnuoreka [JOK
15 CTBME TeJ KaK MPUYMHA U3MEHEHUS CKO- https://m.ed-
POCTH IBMOKCHHS TEII 500.ru/ff0a0c10
bu6mmoreka [JOK
[TnotHoCTH BemecTBa. PacueT macchl u
16 https://m.ed-
o0BbeMa Temna 1Mo ero IIOTHOCTH
soo.ru/ffOa0fee
17 JlaboparopHas pabota «OnpeneneHue

IIJIOTHOCTH TBép,[[OFO TCIIa»
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Pemrenue 3agau mo reme "ImoTHOCTE Be-

bubmuoreka [JOK

18 " https://m.ed-
fHectsa s00.ru/ff0al23c
19 Cuna Kak XapakTepHCTHKA B3aUMOICH-
ctBus Ten. Cuna ynpyroctu. 3akoH ['yka
JlabopatopHas paborta «3yueHue 3aBu-
20 CHUMOCTH pacTsDKeHHUs (iedopmanun)
MIPYXKUHBI OT MPUIIOKCHHON CHITBI»
21 SIBnenne Tarorenus. Cuia TSHKECTH
CBs13b MEX/ly CHIJION TSKECTH U MaCCOU bubnuoreka [IOK
22 tena. Bec Tena. Pemmenue 3am1ay mo reme https://m.ed-
"Cuma Tsokectn" $00.ru/ff0al778
bu6mmoreka [IOK
Cuna TsDKeCTH Ha JPYTuX IJIaHeTax.
23 https://m.ed-
dusndecKre XapaKTepUCTUKH TUIAHET 500.1U/ff0a1502
bu6mmoreka [JOK
24 N3mepenue cun. lunamomerp https://m.ed-
s00.ru/ff0al8cc
bu6mmoreka [JOK
25 Bec tena. HeBecomocTh https://m.ed-
s00.ru/ff0al778
bubmuoreka [JOK
CrnosxeHue AByX CHII, HAIIPaBJICHHBIX 110
26 . . . https://m.ed-
OJIHOM mpsiMoil. PaBHOEHCTBYIOIIAS CHIT 500.1u/ff0a1a70
97 Pemenue 3anau no teme "PaBHOAEHCTBY-
romast cu”
bu6mmoreka [JOK
TpeHue ckobKeHUs U TPEHUE MTOKOSI.
28 https://m.ed-

TpeHne B mpupose U TEXHUKE

s00.ru/ff0alb9c



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c

JlabopatopHas pabora «l3ydenune 3aBu-
CUMOCTHU CUJIbI TPCHUA CKOJIBKCHUA OT

bubmuoreka [JOK

29 . BT AbAKTEDa CO aca https://m.ed-
WIBI JABJICHUS U XapaKT [puKaca-
A p . p P s00.ru/ff0alcc8
FOIIUXCS IOBEPXHOCTEM
30 Pemienue 3aga4u Ha onpenieeHUE paBHO-
JEUCTBYIOLIEH CHIIBI
Pemenne 3amau no remaM: «Bec Temay, bubmmoreka [{OK
31 «I"paduueckoe nzoOpakeHne CU», https://m.ed-
«Cumby, «PaBHOACHCTBYIOIIAS CHID) 500.ru/ff0alde0
KonTponbhas pabora o temam: «Mexa-
39 HUYECKOE IBIKEHHEY, «Macca, IIoT-
HOCTB», «Bec tenay, «['paduaeckoe
n3o0paxkeHue cn, «CUIbD»
bubmuoreka IJOK
JaBnenue. CiocoObl yMEHBIIICHUS U YBE- 1
33 . ABITe https://m.ed-
JINYEHUS JaBICHUS
A s00.ru/ff0a20a6
bubnmunorexka IHOK
JlaBiieHue raza. 3aBUCUMOCTD JIaBIICHUS 0
34 rasa ot 00béma, TeEMIEpPaTypPhI hitps://m.ed-
’ patyp 500.ru/ff0a2376
. bubnuoreka IIOK
35 [Tepenada naBneHus TBEPIALIMHU TEIAMH, https://m.ed 1
ps://m.ed-
JKHUIKOCTSIMH 1 razaMu. 3akoH Ilackamns
A s00.ru/ff0a25b0
bubnuoreka IIOK
JlaBlIeHHE B )KMIKOCTH U T'a3e, BhI3BaH- 1
36 . https://m.ed-
HO€ IEeHCTBUEM CHIIBI TSDKECTH
A s00.ru/ff0a2718
bubanoreka K
Pemenue 3agau no teme «JlaBiacHue B 6maotexa 110
37 https://m.ed-

KHUAKOCTH U rase. 3akon ITackamsy»

500.ru/ff0a2826
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bubmuoreka [JOK

38 Coolmraromuecst CoCyabl https://m.ed-
$00.ru/ff0a2970
bubmmorexa [{OK

39 IMuapaBnuueckuii mpecc https://m.ed-
$00.ru/ff0a3136

40 Manomertpsl. [IopIIHEBOM KUIKOCTHBIN

Hacoc
Atmocdepa 3emiu. [Ipuunnsl cymiecTBo-
41 BaHUS BO3IYIIHOW 000JI0YKH 3eMITH. l:tTiJ_I;I;T:;(a HOK
3aBUCUMOCTB aTMOC(EpPHOTO JTaBICHHS _pisoo I’;J /ﬁ6a2b5a
OT BBICOTHI HaJT YPOBHEM MOPSI '
bu6mmoreka [IOK

42 Bec Bo3ayxa. ATMochepHOE 1aBlieHHE https://m.ed-
s0o.ru/ff0a2b5a
bu6mmoreka [IOK

N3mepenue atmochepHOro JaBieHHUS.

43 https://m.ed-

Onrr Toppute:n so00.ru/ff0a2da8
bu6mmoreka [JOK
3aBUCUMOCTh aTMOC(HEPHOT0 JaBICHHUS

44 https://m.ed-

OT BBICOTHI HaJl YDOBHEM MOPSI s00.1u/ff0a2fca
Bbapomerp-anepoun. AtmochepHoe nas- bubmorexa HOK
45 https://m.ed-
JIHUE Ha Pa3IMYHBIX BHICOTAX s00.1u/ff0a2fca
46 Pemenue 3agau o teme "ATmocdepHoe
naBieHue"
. bubnmoreka [JOK
JleiicTBHE KUAKOCTH U Ta3a Ha TIOTPY-
47 https://m.ed-

KCHHOC B HUX TCJIO. ApXI/IMe)IOBa culia

s00.ru/ff0a3276
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JlaboparopHas pabora «OnpenerneHue

bubmuoreka [JOK

48 BBITAIKMBAIOIIEH CHIIbI, IEHCTBYIOIEH https://m.ed-
Ha TEJIO, MTOIPYKEHHOE B )KUIKOCTH) s00.ru/ff0a33fc
JlabopartopHas padota o Teme «Mccie-
bubmmorexa [{OK
JIOBAaHHE 3aBHCHUMOCTH Beca TeJia B BOJC
49 OT 00BEMA MOrPYKEHHOM B KHMIKOCTh Y htdps. /in. e
Py A s00.ru/ff0a3514
CTH TeJla»
bubmmoreka [{OK
50 [TnaBanue Ten https://m.ed-
s00.ru/ff0a3a96
JlabopatopHas pabota "KoHcTpynposa-
51 HUE apeoMeTpa WM KOHCTPYUPOBAHUE
JIOJIKW U OTIPEAEIIEHNUE €€ TPY30MOIbEM-
HOCTH"
Pemenue 3agau mo remam: «IlnaBanue bubnuoreka [JOK
52 cynoB. BozayxomnaBanue», «JlaBienne https://m.ed-
TBEpBIX TeJl, )KMAKOCTEH 1 Ta30B» 500.ru/ff0a3654
bu6mmoreka [JOK
53 Mexanuueckasi paborta https://m.ed-
s00.ru/ff0a3f82
bubmuoreka [JOK
54 MomHocTs. EquHAIEI MOIIIHOCTH https://m.ed-
soo.ru/ff0a3f82
VYpok-uccinenoBanue "Pacy€r MOIIHOCTH,
55 pa3BUBacMON IIPH MOABEME TI0 JIECT-
Hure"
56 [Ipocteie Mexanu3msl. Peruar. PaBHOBe-

CHC CHUJI HA pbI4yare
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Konrponsnas padora no Teme «/laBie-

o7 HUE TBEPJIBIX TEIl, )KUJIKOCTSH U Ta30B» /
Bcepoccuiickas nmpoepodHas pabota
Pesepaubliit ypok. Pabora ¢ Tekctamu mo
N bubnuorexa [JOK
Teme «/laBineHne TBEPABIX TeI, )KHUIKO-

58 . . https://m.ed-
cTelt u ra3oB» / Beepoccuiickas mpoBe- 500.1U/ff0adffe
pouHas paboTa '

Prruaru B TexHuke, ObITY U nipupo/e. Jla- bubnuorexa [JOK

59 OoparopHas pabota «VccinenoBanue 0.5 https://m.ed-
YCJIOBUH PaBHOBECHS phluara 500.ru/ff0a478e

bu6moreka [IOK
Pemenue 3aga4 no reme «YcCioBus paB-

60 https://m.ed-
HOBECHSI pbIYaray 500.1U/ff0a4846
KoaddummenT nmonesnoro aecTBust Me-

61 xaHu3Ma. Jlaboparopnas padora «13me- 0.5
penne KIIJI HakTOHHOM MIIOCKOCTHY

" bu6mmoreka [JOK
Pemenne 3amau mo treme "Pabdora, morir-
62 socts, KITJI" https://m.ed-
’ s00.ru/ff0a4c48
bubnuoreka [JOK
Mexanundeckas sHeprus. Kunernueckas
63 https://m.ed-
Y TOTEHITMATbHAS SHEPTHUS 500.1U/ff084252
N bubmuoreka [JOK
3aKOH COXpaHEeHUS] MEXaHUYECKON

64 S https://m.ed-

p s00.ru/ff0a4360
YPpok-3KCIEPUMEHT 1O TeMe "DKcnepHu-
65 MEHTAJIbHOE ONPE/ICTICHUE U3MEHEHUS 1

KUHETUYECKOUN M IMTOTEHIINAIILHOMN
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SHGPFI/II/I HpI/I CKaTbIBAHHUH TCJIA 110
HAKJIOHHOM TUIOCKOCTH"

66 KonrtponsHast padora o Teme «Pabora u

MOIIIHOCTb. DHEPIHUs»

67 PesepBHblit ypok. Pabota ¢ TekcTamu 1o

teme "MexaHnyecKoe JIBIKeHUE"

bubmmoreka [{OK

https://m.ed-
s00.ru/ff0a4ee6

Pesepubriit ypok. Pabota ¢ Tekctamu mo

68

teme "Pabora. MoutHocts. Dueprus”

OBIIEE KOJIMYECTBO YACOB IIO ITPO-
I'PAMME

68

12
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8 KUIIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrtpoabubie | IlpakTuueckue op
n/n Bcero u3yueHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypcsl
OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO- bubnuoreka [JOK
1 KMHETUYECKOW TEOPUU U UX OIBITHBIC 1 https://m.ed-
TIOJITBEPIKICHUS $00.ru/ff0a5256
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
.. bu6moreka [IOK
Mopenu TBEPIOTO, )KUIKOTO B Ta3000-
3 a3HOTO COCTOSIHUIT BEIECTBA 1 fttps. /m.d-
p B s00.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPJIOTO, JKHI-
4 KOT'0 ¥ Ta3000pa3HOT0 COCTOSIHUIM Belle- 1
CTBa Ha OCHOBE IMOJIOKEHUI MOJIEKY-
JISPHO-KUHETHUYECKON TEOpHH
bu6mmoreka [JOK

5 Kpucrannunueckue u amopdHsie Tena 1 https://m.ed-
s00.ru/ff0a5800
bubmuoreka [JOK

CMaumnBaHue M KanuwuIsipHOCTh. [ToBepx-

0 HOCTHOE HaTsDKEHUE L fttps./im.ed-
s00.ru/ff0a5530
bu6mmoreka [JOK

7 TennoBoe paclIMpeHHE U CKATHE 1 https://m.ed-
s00.ru/ff0a5a26

8 Temnepatypa. CBsi3b TEMIIEPATypPHI CO 1

CKOPOCTBHIO TCTIJIOBOT'O ABMKCHUA YACTHUL]



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

Buytpennsist sneprus. Criocodbl n3mMeHe-

bubmuoreka [JOK

9 https://m.ed-
HUS BHyTPEHHEH SHEPTrun m 60
bubmmorexa [{OK
10 Bunel rennonepenaun https://m.ed-
s00.ru/ff0a6412
VYpok-koubepenmus "lIpakTudeckoe uc-
P dep P . bubmmoreka [{OK
11 T0JIb30BAHKE TETUIOBBIX CBOMCTB Be- https://m.ed-
IIECTB ¥ MAaTEPHAJIOB B IIEJISAX dHEProcoe- _pisoo I’;J /ﬁ6a6500
pexenns" '
bu6moreka [IOK
KonudgecTBo TemmioTel. Y ienpHas
12 IIOCMKOCTE https://m.ed-
500.ru/ff0a6976
bu6mmoreka [IOK
13 VYpaBHeHue TeroBoro Oananca. Temno- httns://m.ed-
0OMEH M TEIJIOBOE PaBHOBECHE _pisoo r;} /ﬁ6a7088
JlaGopaTopHas pabota "HccnenoBanue bubnuoreka [JOK
14 SIBJICHUS TEIUI000OMEHA MPU CMEIIMBAHUN https://m.ed-
XOJIOHOU U Topstueii BoAbI" 500.ru/ff0a6a98
Pacder xonmuyecTBa TEIUIOTHI, HEOOXO/IU-
15 MOT0 JUISl HAarPeBaHMUs TeJla U BhIJIEIIse-
MOTO UM TIPH OXJIKICHUU
JlaGoparopHas pabota "Onpenenenue bubmorexa OK
16 . " https://m.ed-
yAEIbHON TEMIOEMKOCTH BEIleCTBa 500.1U/ff0a6bb0
bu6mmoreka [JOK
DHeprus TOIIMBA. Y IelbHasl TEIoTa
17 https://m.ed-

CrOpaHHus

soo.ru/ff0a7b5a



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a

[InaBnenue u oTBEpAEBaHUE KPUCTAILIIN-

bubmuoreka [JOK

18 YECKHUX TeJ. Y IeJIbHas TeIUIoTa https://m.ed-
ITaBJICHUS s00.ru/ff0a71d2
bubnuorexa [JOK
JlabopatopHas padora "OmnpeneneHue nosmotera Il
19 €JIbHOM TETUIOTHI TIJIaBJICHUS JIbaa" https./fm.ed-
yA A soo.ru/ff0a72fe
bubmmoreka [{OK
[TapooOpa3oBaHue U KOHICHCAIIHS.
20 Menaneriie https://m.ed-
p s00.ru/ff0a740c
Kunenue. Y aenbnas Temiora mapooodpa-
bu6moreka [IOK
30BaHUS U KOHJICHCAITUU. 3aBUCUMOCTD
21 TEMIIEPATypPbl KATIEHUS OT aTMoche fttps. //m.d-
patyp p s00.ru/ff0a786¢c
HOTO JIaBJICHUS
BnaxxnocTs Bozmyxa. JlabopaTopHas pa- bubmuorexa [JOK
22 6ota "OrnpeneneHre OTHOCUTEIBHON https://m.ed-
BJI&YKHOCTH BO31TyXa" 500.ru/ff0a7628
93 Pemenue 3a1a4 Ha onpe/esieHue BiIax-
HOCTH BO3JyXa
[IpuHIMIBI pabOTHI TEIJIOBBIX IBUTATE-
24 ne#t. Ilaposas TypOuna. J[purarens
BHYTPEHHETO CTrOpaHUs
KIIZI remoBoro asurarens. TennoBsie bubnnoreka [JOK
25 JIBUTATENH 1 3alUTa OKPYKAIOIIeH https://m.ed-
cpensl soo.ru/ff0a7c7c
26 3aKOH COXpaHEHUS U MPEBPAICHUS
SHEPTUU B TEILIOBBIX MPOIIECCaX
[ToaroTroBka K KOHTPOIBHOW paboTe Mo bubnmnoreka [JOK
27 teMe "TeroBble siBiieHus. 3mMeHenue https://m.ed-

arperaTHbIX COCTOSIHUM BCIJ_ICCTBa"

s00.ru/ff0a83f2



https://m.edsoo.ru/ff0a71d2
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https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a83f2

Konrtponsnas padora no teme "Teruio-

bubmuoreka [JOK

28 Bbl€ siBIeHUs. VI3MEeHeHne arperaTHbix https://m.ed-
COCTOSIHHH BerecTsa" s00.ru/ff0a86ae
29 Onexrpusanus Ten. J[Ba poaa snexTpude-
CKHUX 3apsiJIOB
30 VYpok-uccnenoBanue "IIEKTpU3ALMS TEI
WHIYKIHMEW U IPU CONPUKOCHOBEHHUN"
. bubmmoreka [{OK
31 BianmMopeiicTBre 3apsHKeHHBIX Tell. 3a- httns://m.ed-
koH Kynona A, 1. B
soo.ru/ff0a87e4
DnekTpuyeckoe noje. HanpsokeHHOCTh bubmuorexa [JOK
32 AMEKTPUIECKOro mostst. [IpuHIUI https://m.ed-
CYTIEPIIO3UITUH JICKTPUUECKUX TTOJICH s00.ru/ff0a8ala
33 Hocurenu snekTpuyeckux 3apsaoB. Jie-
MeHTapHbIH 3apsia. CTpoeHue aroMa
bu6mmoreka [JOK
[IpoBOIHMKY U TUAJIEKTPUKU. 3aKOH CO-
34 XpaHEeHUsl AIIEKTPUIECKOro 3apsaa fttps./im.ed-
P P DA s00.ru/ff0a8ef6
. bu6mmoreka [JOK
Pemenue 3a1ay Ha MpUMEHEHUE CBOMCTB
3 ANEKTPUYECKUX 3apsI0B ftps://m.ed-
P PAA s00.ru/ff0a90cc
DIEKTPUYECKUN TOK, YCIOBHS €r0 CyIle- bubnnoreka [JOK
36 CTBOBaHM. MICTOYHUKH DIEKTPUYECKOTO https://m.ed-
TOKa s00.ru/ff0a95a4
bu6mmoreka [JOK
37 JIecTBHS 2IEKTPUUECKOT0 TOKA https://m.ed-

500.ru/ff0a96bh2



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
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https://m.edsoo.ru/ff0a96b2

VYpok-uccnenoBanue "JlelicTBue iek-

38 TPUYECKOTO TOJIS Ha MIPOBOTHUKH U JIH- 1
NIEKTpUKH"
. bub6mmoreka [{OK
DNEKTPUUYECKUN TOK B METAJUIAX, KUIKO-
39 CTAX T TA3AX https://m.ed-
500.ru/ff0a9838
40 DneKTpuUYecKas 1enb U € COCTaBHbBIC Ya-
CTH
Cuna Toka. JlaboparopHas pabota "M13- bubmmorexa [OK
41 | 0.5 https://m.ed-
MEpCHHE U PETYJIMPOBAHUE CHITBI TOKA 500.1u/Ff0a8hd6
DIIEKTPUYECKOE HanpsiKeHne. BoapT- bubmuorexa [JOK
42 MmeTtp. Jlaboparopnas padota "HUzmepe- 0.5 https://m.ed-
HUE U PETYJIUPOBAHKUE HAPSHKEHUS" s00.ru/ff0a9el14
bu6mmoreka [IOK
ConpoTuBIE€HNE TPOBOJHUKA. Y ACIHHOE
43 https://m.ed-
COIPOTHUBIICHUE BEIIECTBA 500.1U/ff033738
JlaGopaTopHas pabora "3aBUCUMOCTh Bt oK
ANIEKTPUYECKOT0 COMPOTUBIICHHUS IIPO- uosmorexa I
44 1 https://m.ed-
BOJHHKA OT €r0 JAJUHBI, TUIOIIAIH MoTe- 500.1U/ff0a3738
pe4YHOro ceyeHus u marepuaia'
bubnuoreka [JOK
3aBUCHUMOCTh CHJIBI TOKA OT HaIpshKe-
45 3 0 https://m.ed-
Hus. 3akoH OMa AJis yyacTKa HenH s00.1u/ff0aad4a
JlabopatopHas pabdota "HccnenoBanue B OK
3aBUCHUMOCTH CHJIBI TOKa, HAYIIETO Yepes nosmoreka L
46 1 https://m.ed-

pE3UCTOp, OT COMPOTUBIICHUS PE3UCTOPA
U HalpshKeHUs Ha pe3ucrope”

s00.ru/ff0aa04e



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
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https://m.edsoo.ru/ff0a9e14
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IlocnenmoBarenbHOE U napajjiCJibHOC CO-

47
€IMHEHUS TTPOBOTHIKOB
JlaboparopHas padota "IIpoBepka mpa-
PaTOPHATP P . piatip bubmmorexa [{OK
BHJIA CJIOKCHUS HAIIPSDKCHUN TIPH TTOCTIe-
48 https://m.ed-
I/I_
JIOBAaTEIILHOM COCIMHEHUU JIBYX pe3 500.1U/ff033358
CTOpOB"
JlabopaTtopHas pabota "IIpoBepka mpa- bubnuorexa [JOK
49 BUWJIA TS CWJIBI TOKA MPH MapaJIEIbHOM https://m.ed-
COEMHEHHUH PE3UCTOPOB" s00.ru/ff0aadle
Pemenue 3aga4 Ha NpUMEHEHHUE 3aKOHA bubmuorexa [JOK
50 Oma 114 pa3nuyHOro COEMHEHHMS TPo- https://m.ed-
BO/IHHKOB soo.ru/ff0aaf8a
bu6mmoreka [IOK
51 Pa6ota u MOILTHOCTB ANIEKTPHUUECKOTO httns://m.ed
oKa. 3aKo oyuns-Jlenna FLES. 1. BE
oK Ko Jhxoyns-Jlewt s00.ru/ff0ab124
JlabGopaTopHas pabora "OnpeneneHue bubnunoreka [JOK
52 PpaboThl ¥ MOIIIHOCTH AJIEKTPUYECKOTO https://m.ed-
Toka" s00.ru/ff0ab3e0
DIIEKTPUYECKUE LIETH U MOTPEOUTENN bubnmuorexka [JOK
53 AIIEKTPUYECKON SHEPTUH B OBITY. https://m.ed-
KopoTtkoe 3ambikaHne 500.ru/ff0ab660
54 [TocTosiHHBIE MArHUTHI, UX
B3aMMO/ICHCTBUE
" o bubmuoreka [JOK
Ypoxk-uccnenonanue "M3ydenue nonei
55 " https://m.ed-
MOCTOSIHHBIX MarHUTOB
s00.ru/ff0ac3d0
MaruauTHoe 1osie. MarauTHoe 1osie bubmuoreka [JOK
56 3eMJIM ¥ ero 3HaueHue JUisl )KU3HU Ha https://m.ed-

3emie

s00.ru/ff0acOba



https://m.edsoo.ru/ff0aaa58
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https://m.edsoo.ru/ff0ab3e0
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[TonroroBka K KOHTPOJILHOW paboOTe 1O
Teme "DIIeKTpUUECcKUe 3apsbl. 3apsKeH-

bubmuoreka [JOK

o7 o tena SaUMOLGIiC https://m.ed-
HBIC TeJIa U UX B3aUMOJICHCTBUSL.
i B s00.1u/ff0abd2e
[ToCTOSIHHBIH AIMEKTPUUSCKUN TOK
KonTponpHas padora o teme "DieKkTpu-
YecKHe 3apsi/ibl. 3apsUKEHHBIE Tela U UX bubnuorexa [JOK
58 B3auMOJIeHCTBUS. [loCTOSTHHBIN https://m.ed-
snekTpudeckuii Tok" / Beepocceuiickas soo.ru/ff0abea8
poBepoyHas padbora
PesepBHblit ypok. Pabota ¢ Tekctamu o bubnuoreka [IOK
59 TeMe "I10CTOSAHHBIN ANEKTPUIECKUI TOK" https://m.ed-
/ Beepoccuiickast mpoBepodHasi paboTa s00.ru/ff0acdc6
OnbIT OpcTena. MarHuTHOE MOJIE AJIEK- Bbubmmoreka ITOK
60 TPUIECKOTO TOKa MarHuTHOE ToJIe Ka- https://m.ed-
TYLIKH C TOKOM s00.ru/ff0ac1d2
[IpumeHeHue 21eKTPOMarHuToB B TEX-
" bu6mmoreka [JOK
Huke. Jlaboparopnas padota "U3yuenue
o1 eICTBUS MAarHUTHOTO TOJISI HA ITPOBO 05 futps://m.ed-
A | POBOA soo.ru/ff0ac74a
HUK C TOKOM
DNeKTpOABUTATEb OCTOSIHHOTO TOKA.
Hcnons30BaHue dIeKTpoIBUraTeNnell B
. bubmuoreka [JOK
TEXHUYECKUX YCTPONCTBAX U HA TPaHC-
62 nopre. JlaGopaTtopHas pabota tps://m.ed-
pTe. PATOPHAT P s00.ru/ff0ac86¢
"KoHCcTpyupoBaHue U U3yueHHe paboThl
NIEeKTpoABHUraTess”
63 OmnsiTel Dapases. 3aKOH AIEKTPOMArHUT-
Ho¥ uHaykuuu. IIpasuno Jlenna
64 Dnextporerepatop. CriocoObl momyye-

HUA BHCKTpI/I‘{eCKOﬁ OHCPIUH.



https://m.edsoo.ru/ff0abd2c
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DNEKTPOCTAHIINN Ha BO3OOHOBIISIEMBIX
HCTOYHHUKAX SHCPTHUU

[ToaroToBKa K KOHTPOJILHOU paboTe MO

65 Teme "DJIEKTPUYECKUE U MarHUTHBIE SIB- 1
nenus"
KontposnbHas padota o teme "InaeKTpu- bubmaorexa [IOK
66 " 1 https://m.ed-
YECKUE U MAaTHUTHBIE SIBJICHUS
soo.ru/ff0acb14
67 Peseprubriit ypok. PaboTa ¢ Tekctamu mo 1 EH@_I;IOTega HOK
teme "TeroBsie siBICHUS" Ollps.im.ed-
s00.ru/ffOacc5e
68 PesepBHblit ypok. Pabota ¢ Texkctamu o 1
TeMe "MaruuTHsle ABICHUS"
OBUIEE KOJIMYECTBO YACOB IIO ITPO- 68 145

I'PAMME



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

9 KUIIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrtpoabubie | IlpakTuueckue op
n/n Bcero H3yYeHHusi | oOpa3oBaTejbHbIE
padoTsbI padoThI
pecypchl
1 MexaHn4eckoe JBUKEHUE. 1
MarepuaiibHasi TOUKa
bu6moreka [IOK
Cucrema orcuera. OTHOCUTEIBLHOCTH M€-
2 XaHUYECKOTO JIBHKCHHS L https. /im.cd-
! soo.ru/ff0ad474
bu6moreka [IOK
3 PaBHOMEpPHOE TPAMOIMHEHOE TBUKEHNE 1 https://m.ed-
s0o.ru/ff0ad19a
4 HepaBHoMepHOE NpSAMOIUHENHOE ABUKE- 1
Hue. CpenHsis 1 MTHOBEHHAs! CKOPOCTh
. bu6mmoreka [JOK
[IpsimonuHetHOEe PaBHOYCKOPEHHOE
> BIKEHHUE. Y CKOpEHUE L fttps./im.ed-
8 ' P soo.ru/ff0ad8d4
5 CkopocTh MPSIMOIUHEHHOT'O PAaBHOYCKO- 1
penHoro nBuxeHus. ['paduk ckopoctu
JlabopatopHas padora "OnpeneneHue bubnunorexa [JOK
7 YCKOPEHHS Teja IIPU PaBHOYCKOPEHHOM 1 1 https://m.ed-
IBUKEHUHU IO HAKIIOHHOM IIJIOCKOCTH" s00.ru/ff0adb18
8 CBoboaHoe nagenue ten. OneiTel ['amm- 1
nest
PaBHOMEpHOE JBUXKEHUE IO OKPY>KHOCTH. bubnmoreka [JOK
9 Ilepuon u yacrota obpamienus. JiuneitHas 1 https://m.ed-

" yrijioBas CKOpOCTH

s00.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
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10

LleHTpOCTPEMUTENILHOE YCKOPEHUE

11

[Iepssiit 3akoH HproToHa. BekTOop cuisl

bubmmoreka [{OK

https://m.ed-
s00.ru/ff0ae612

12

Bropoii 3akoH HeroTtona. PaBHOelcTBY-
I0Ias CHJIa

bubmmoreka [{OK

https://m.ed-
s00.ru/ff0ae72a

13

Tperuii 3akon Herorona. Cynepno3unus
CuII

bubmmoreka [{OK

https://m.ed-
500.ru/ff0ae982

14

Pemenue 3a1a4 Ha TPUMEHEHUE 3aKOHOB
Hrrotona

bu6moreka [IOK

https://m.ed-
so0o.ru/ff0aeb6c

15

Cuna ynpyroctu. 3akoH ['yka

bu6mmoreka [IOK

https://m.ed-
soo.ru/ffO0aeca?2

16

Pemenue 3agau no reme «Cuiia ynpyro-
CTH»

17

JlaGopatopHas paborta «OnpeneneHue
KECTKOCTH TIPYKUHBD»

bu6mmoreka [JOK

https://m.ed-
so00.ru/ff0aee28

18

Cuna TpeHus

bubmuoreka [JOK

https://m.ed-
so0o.ru/ff0af738

19

Pemienue 3amad mo teme «Cuna TPCHUS»

bu6mmoreka [JOK

https://m.ed-
soo.ru/ff0afa26

20

JIaGoparopHas pabota "Omnpenenenue Ko-
s dunmeHTa TpeHUsS CKOIbXKEHHS"

bu6nmoreka [JOK

https://m.ed-
soo.ru/ff0af8bhe
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Pemrenne 3agau mo reme "3akousl Heio-

bubmuoreka [JOK

21 https://m.ed-
toHa. Cuna ynpyroctu. Cuia TpeHus" 500.1u/ff0afbSe

bubmmorexa [{OK

29 Cuiia TSKECTH U 3aKOH BCEMUPHOTO TATO- httns://m.ed-
TEHUs. Y CKOPEHUE CBOOOTHOTO A ICHHS _pisoo I’;J /ﬁdafO 44
Ypok-koHpepenuus "J{BrmxeHue ten Bo-

23 KpyT I'paBUTallMOHHOTrO 1ieHTpa (ConHeu-

Has cuctema). ['amaktukn"
" bubmuorexa [JOK
Pemenue 3agad mo teMme "Criia TSOKECTH U

24 " https://m.ed-

3aKOH BCEMHPHOTO TATOTCHUSI 500.1U/f0af5E8
bu6mmoreka [IOK
ITepBas kocmuueckasi ckopoctb. HeBeco-

25 https://m.ed-
MOCTE H HEPErpysKH s00.ru/ff0af33c
PaBHOBecHe MaTepHanbHON TOUKH. AGCo- Eufs OK

" " nonmoTexa
moTHO TBEpAoe Teno. PaBHoBecue TBEP- 1
26 . 5 https://m.ed-
JIOTO TeJa C 3aKPerIEHHON OChIO Bpalle- 500.1U/ff0afe36
Hus. MomeHT cuitbl. LeHTp TsbkecTn '
PaBHOBecHe MaTepuanbHOR TOukd. AGCo-
97 JIFOTHO TBEpJioe Tenno. PaBHOBecUe TBED-
JIOTO TeNa C 3aKPEIIEHHON OChIO Bpallle-
HUsA. MomeHT cuel. LleHTp TskecTn
" bu6mmoreka [JOK
Pemrenue 3agau nmo reme "MOMEHT CHUIIBI.

28 I " https://m.ed-

CHTP TAeCTH s00.ru/ff0b02b4
[ToaroTroBka K KOHTPOJIBHOU paboTe Mo bubnmoreka [JOK
29 TeMe "MexaHnuecKoe JBUKEHHUE. https://m.ed-

B3aumopeiictBue Tea"

s00.ru/ff0b0408
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KonTponbHas padota o Teme "MexaHu-

bubmuoreka [JOK

30 . " https://m.ed-
yeckoe JBuxkeHue. Bzaumoneiictaue ten 500.1U/ffOb0BeC
Nmnynbe Tena. UMmynisc cuiibl. 3aKOH co- bubnuorexa [JOK
31 XPAaHEHMS UMITYJIbCA. YIIPYTroe u https://m.ed-
HEYIPYTroe B3auMOJECHCTBUE so0o.ru/ffOb07fa
Pemenue 3agau mo reme "3akoH coxpaHe- bubmorexa HOK
32 s IMITVIEC” https://m.ed-
o $00.ru/ff0b096¢
33 VYpok-koH(pepeHuus "PeakTuBHOE JABIKE-
HHUE B IPUPOJIE U TEXHUKE"
bu6moreka [IOK
34 Mexanuveckasi paboTa U MOIITHOCTh https://m.ed-
5$00.ru/ff0b0a84
PaGota cuinbl TSDKECTH, CUITBI YIPYTOCTH U bubmorera [IOK
35 . https://m.ed-
CHIRL TpeHIt s00.ru/ff0b0db8
JlaGopaTopHas pabora «Onpenenenue pa-
36 OOTBI CUJIBI TPEHUS ITPU PABHOMEPHOM
JBUKEHHUH TeJa 10 TOPU30HTAIBHOI 1Oo-
BEPXHOCTH»
37 Cs13b sHeprun u paboTsl. [loTeHnnans-
Hasi PHEPTus
Kunernueckas sneprus. Teopema o KuHe- bubmotera [JOK
38 U — https://m.ed-
COKOM IHEP $00.ru/ff0b0c32
39 3aKOH COXpaHEHHs SHEPTUU B MEXaHUKE
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JlaboparopHas pabora «/3y4yeHue 3aKoHa

bubmuoreka [JOK

40 https://m.ed-
COXPAHCHHUS SHEPTHUI 500 1u/fOb12fe
KonebaTenbHOE NBIKEHUE U €T0 XapaKTe- bubmorexa HOK

41 pHCTHKH https://m.ed-

500.ru/ff0b1858
3aryxaromue Konebanus. BeHyX/IeHHbIC bubmorexa HOK

42 konebanus. Pesonanc fitps. . d-

' s00.ru/ff0b20f0

43 MareMaTtnyecKknii U Npy>KUHHBIN
MasTHUKH
Ypoxk-uccnenopanue «3aBUCUMOCTb T1e- bu6moreka [IOK

44 puojia KoyiebaHHui OT )KECTKOCTH Mpy- https://m.ed-
YKUHBI M MacChl TPy3a» s00.ru/ff0b197a

45 [IpeBpaiienue sHeprur Mpu MexaHuye-

CKUX KOJIeOaHMSIX
JlaGopaTopHas pabora «OnpeneneHue ya- Bbu6nuoreka [LIOK

46 CTOTBHI U TIEPHOJIa KOJICOAHHI TPy KUH- https://m.ed-

HOT'O MasiTHUKA) s00.ru/ffOblaec
JlaGopaTopHas pabota «IIpoBepka He3a- bubnnoreka [JOK

47 BHCHUMOCTH MEepHOJIa KoJleOaHuii rpy3a, https://m.ed-
MOJIBEILIEHHOTO K HUTH, OT MacChl Ipy3a» 500.ru/ff0b197a
Mexanndeckre BoiHbI. CBOMCTBA MeXa- bu6mmoreka [JOK

48 HUYeCcKUX BOJH. [IpononpHble n https://m.ed-
MONEPEYHbIE BOJIHBI s00.ru/ff0b21fe
VYpoxk-koHpepenus "MexaHnueckue

49 BOJIHBI B TBEpIOM Tene. CelicMuueckne

BOJTHBI"
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3Byk. PacipocTpanenue u otpaxeHue

50
3ByKa
51 Ypok-uccnenoBanue "Habmogenue 3apu-
CUMOCTH BBICOTHI 3BYKa OT 4acTOTHI"
52 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHUYECKHI pE30HAHC
bubnuorexa [JOK
Ypok-koHpepeHuus "YpTpa3ByK U UH- 1
53 " https://m.ed-
(dbpa3ByK B IPUPOJIC M TEXHUKE s00.1u/ffob23ca
[ToaroroBka K KOHTPOJIBHOM paboTe MO bubmuorexa [JOK
o4 Teme "3aKOHbI COXPAHEHHUS. https://m.ed-
Mexannueckue KojaeO0aHust U BOJIHEI" 500.ru/ff0b25f0
KontponbHas padoTa o Teme "3aKoHbI
55 coxpaHeHHus. MexaHn4deckrue KojeOaHus u
BOJIHBI"
bu6mmoreka [JOK
DNeKTpOMarHuTHOE IMoJe.
56 https://m.ed-
DNeKTPOMarHUTHbHIE BOJHBI s00.1u/ff0b2abe
57 CBoiicTBa AJIEKTPOMArHUTHBIX BOJH
Ypok-koHpepenuus "lkana snexrpomar- bubnnoreka [JOK
58 HUTHBIX BOJIH. MICTIOJIb30BaHKE 3IIEKTPO- https://m.ed-
MarHUTHBIX BOJIH U1 COTOBOMH cBsa3n" 500.ru/ffOb2fe6
VYpok-uccnenoBanue "M3yueHue cBONCTB bubamnoreka [IOK
59 3JIEKTPOMATrHUTHBIX BOJIH C IIOMOILBIO MO- https://m.ed-
ounpHOTrO Tenedona" 500.ru/ff0b2c6c
50 Pemrenue 3agau Ha onpeeneHne 4acToThI

1 JJIMHBI 3HCKTp0MaFHHTHOﬁ BOJIHBI
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DnexTpoMarHuTHas npupoja ceera. Cko-

bubmuoreka [JOK

61 . https://m.ed-
poCTh cBeTa. BOJIHOBBIC CBOMCTBA CBETA 500.1u/FOb31d0
Hcrounnku cBera. [IpsamonnHeitHoe pac- bubmmorexa [{OK
62 npoctpaneHue cBera. 3atmenust CoiHIa U https://m.ed-
JlyHbI $00.ru/ff0b3658
3aKoH oTpaxkeHus cBeTa. 3epkana. Peme- bubnuorexa [JOK
63 HUE 3aJ]a4 Ha IPUMEHEHUE 3aKOHa 0Tpa- https://m.ed-
J)KEeHH cBeTa 500.ru/ff0b38c4
[Ipenomnenue cBera. 3aKOH MPEITOMIICHUS bubmorexa HOK
64 cBera https://m.ed-
s00.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPAKCHHUE CBETA. bubnuoreka [IOK
65 Hcnons30BaHMe MOJTHONO BHYTPEHHETO https://m.ed-
OTPa)KEHHUS B ONITUYECKUX CBETOBOJAX s00.ru/ff0b3chc
JlaGopaTopHas pabota "VMccnenoBanue
66 3aBUCHUMOCTH YTIJIa MIPEIOMIICHUS] CBETO-
BOTr'O JIy4a OT yIJia NaJIeHUus Ha TPaHuIle
"Bo31yXx-cTeKino""
Ypok-koHpepenuus "Mcnonab3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPaYKEHUS: CBETO-
BOJIbI, ONITUKOBOJIOKOHHAS CBSI3b"
bu6mmoreka [JOK
68 JInnzel. OnTuyeckas cuiia JUH3BI https://m.ed-
s00.ru/ffOb3f2c
bu6mmoreka [JOK
69 ITocTpoenne n3obpakeHu B TMH3aX https://m.ed-

soo.ru/ff0b444a
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JlabopatopHas pabdora "Omnpenenenue ¢o- bubnmoreka [JOK
70 KYCHOI'O paCCTOSIHUSL M ONTHYECKOU CHJIBI https://m.ed-
cobuparomei JTHH3bI" $00.ru/ff0b4206
VYpoxk-koHpepenus "OnTrHuecKue JIMH30- bubmorera [TOK
71 Sopir" https://m.ed-
BRIE HPHOOPET s00.ru/ffOcOa7e
bubmmoreka [{OK
72 ['na3 xak ontuueckas cucrema. 3peHue https://m.ed-
500.ru/ff0b4684
73 VYpok-koHpepenuus "Jledextsr 3peHus.
Kaxk coxpanuts 3penue"
Paznoxenue Genoro ceera B CEKTP. bu6moreka [IOK
74 Omnbrtel HetoToHa. ClOXKEHHE CIIEKTPAIIb- https://m.ed-
HBIX IIBETOB. Jlucmepcus cBeta 500.ru/ff0c0f4c
JlaGopaTopHas pabota "OnbITHI 1O pa3io-
bu6mmoreka [IOK
KEHUIO OEJIOro CBeTa B CIEKTP U BOCIPHU-
75 https://m.ed-
STHIO 1IBETA MIPEIMETOB MPHU UX HAOIIO/Ie- s00.1U/ff0c0024
HUHM 4Yepe3 1BETOBbIE (PUIBTPHI" '
Ypoxk-nipaktukyMm "BosiHOBBIE CBOKCTBA
76 CBETa: TUCIIepCcusi, UHTEPPEPCHITUS U TH-
dbpakums"
bubnuoreka [JOK
OmnsiTel Pezepdopaa u mianerapHast Mo-
77 https://m.ed-
FICITD aTOMa s00.ru/ffOc12a8
78 IToctrynarsr bopa. Mozgens atoma bopa
bu6mmoreka [JOK
Hcnyckanue 1 MorioueHue cBeTa aTo-
79 https://m.ed-

moMm. KBanTkel. JInHeituaTeie CIICKTPBI

s00.ru/ff0cl44c
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Ypok-nipaktukym "HabmoneHue crek-

bubmuoreka [JOK

80 " https://m.ed-
TPOB HCTyCIaHi 500.ru/ff0c1550
bubmmorexa [{OK
81 PannoakTHBHOCTH U €€ BUJIBI https://m.ed-
$00.1u/ff0c1672
bubmmoreka [{OK
Crpoenue aToMHoro siapa. Hykinonnas
82 https://m.ed-
MOREIE s00.ru/ff0c18ac
bu6moreka [IOK
83 PagnoaxTuBHBIE TpeBparieHus. M30Torsr https://m.ed-
soo.ru/ff0clald
T bu6mmoreka [IOK
Pemenue 3agay mo reMme: "PagnoakTus-
84 " https://m.ed-
HPIC MPCBPAIICHHA soo.ru/ff0clb4a
85 [Tepuona monypacmnana
Ypok-koHbepeHius "PagnoakTHBHBIE U3- bubmorexa LHOK
86 " https://m.ed-
Jy49eHHs B IPUPOJIC, MEIUIIMHE, TEXHUKE 500.1U/ff0C2126
bu6mmoreka [JOK
SnepHble peakuu. 3aKOHbI COXPAHCHHS
87 https://m.ed-
3apsJI0BOTO U MacCOBOTO YHCE 500.1U/ff0CLe58
bubnuoreka [JOK
DHeprus CBSI3u aTOMHBIX siaep. CBs3b
88 https://m.ed-
MacCRl i SHEPTHH s00.ru/ff0cld7a
89 Pemenue 3aau o teme "SnepHsie peak-
HI/II/I"
bu6nmoreka [JOK
Peakuuu cunTesa u aeneHus siaep. Mc-
90 https://m.ed-

TOYHUKHU SHeprun CoJiHLA U 3BE3]

s00.ru/ff0c1e88



https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88

Ypoxk-koHpepennus "SnepHas sHEpre-

91 TUKa. [[elicTBUA paluOaKTUBHBIX U3JIyYye-
HUM Ha )KUBbIE OPraHu3Mbl"
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO But OK
TeMe "DIeKTPOMarHuTHOE IOoJI€. nosmotexa I
92 https://m.ed-
DNeKTpOMarHUTHEIE BOJHBL. KBaHTOBBIC
. 500.ru/ff0c223e
SIBJICHUS
KonTponbHas pabota no teme "DnekTpo-
93 MarHuTHOE T0JIe. DIEKTPOMAarHuTHBIE
BoaHBL. KBanToBBIC ssBIICHUS"
b K
[ToBTOpenue, o6o0meHue. JlaboparopHbie moymorexa 110
%4 aboTeI 110 Kypcy "B3aumopeiicreue ten" https://m.ed-
p ypey 8 s00.ru/ff0c245a
[ToBTOpenue, o6o0meHne. Pemenue pac- bubmuorexa [JOK
95 YETHBIX ¥ Ka4eCTBEHHBIX 3a/1a4 [0 TEME https://m.ed-
"TermoBbIe mporecch” 500.ru/ff0c2572
[ToBTOpeHue, o6o0meHne. Pemenue pac- bubmuoreka [JOK
96 YEeTHBIX M KQUECTBEHHBIX 3a7a4 10 TEME https://m.ed-
"KII/] TerutoBeIX aBHrareiei" $00.ru/ff0c2a22
[ToBTOpeHue, 0600mEeHNe. Pemenue pac- bubmuoreka [JOK
97 YEeTHBIX M KQUECTBEHHBIX 3a7a4 10 TEME https://m.ed-
"KIIJ] anexkTpoycTaHOBOK" 500.ru/ff0c2b30
bubnnoreka K
[ToBTOpenue, 0606menue. JlabopatopHbie omuorexa O
%8 a00ThI o Kypcy "CBeToBEBIC SIBICHUS" hitps://m.ed-
p ypey 500.ru/ff0c2c52
[ToBTOpenue, o606menue. Pabota ¢ Tek- bu6mmoreka [JOK
99 CTaMu 1o Teme "3aKOHbI COXpaHEHUS B https://m.ed-

MmexaHuke"

so00.ru/ff0c2d6a



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2d6a

[ToBTOpenue, o6o0menue. Pabora ¢ Tek- bubmmorexa [IOK
100 1 https://m.ed-
cramu 1o Teme "KonebGanust u BoHBI"
$00.ru/ff0c2e82
[ToBTOpenue, o6o0menue. Pabora ¢ Tek- bbmmorexa HOK
101 " " 1 https://m.ed-
cramu 1o TeMe "CBETOBbIC SIBICHHS s00.1u/ff0c3044
[ToBTOpenue, o606meHue. Pabota ¢ Tek-
102 ctamu 1o Teme "KBaHTOBas U siiepHast 1
¢uzuxa"
OBUIEE KOJIMYECTBO YACOB I1O ITPO- 102 97

I'PAMME
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IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI OC-
HOBHOM OBPA30BATEJBHOM IIPOI'PAMMbBI OCHOBHOI'O OB-
IIIETO OBPA30OBAHUS

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThHI 0CBOEHUSI OCHOBHOI1 00-
pa3oBaTeJbHON MPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHust

1.1

HCITOJIb30BAaTh U3YUCHHBIC ITOHATUSA

1.2

pasiinvdaTth ABJICHUA MO OIIMCAHHUIO X XApPaKTCPHBIX CBOMCTB M Ha OC-

HOBE OIIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SBJICHHE

1.3

pacrno3HaBaTh MPOSIBJICHUE U3YUYEHHBIX (PU3MUECKUX SIBICHUH B OKPY-
JKAIOIIeM MHpE, B TOM 4Hclie (PU3NYECKUE SIBICHUS B MPUPOJIE, MPHU
3TOM NEPEBOAUTH MPAKTUUYECKYIO 33/1a4y B yUEOHYIO, BBIACIATH CyIle-

CTBEHHBIC CBOMCTBA (ITPU3HAKH) (PU3UUECKHUX SBJICHUN

1.4

OTNMCHIBATh U3YUYEHHbIE CBOWCTBA TeN U (prU3HUECKUE SIBJICHUS, UCTIOIb-
3y pU3nYecKre BETUUYHUHBI, IPU OMMCAHUU MTPABUIIbHO TPAKTOBATh (u-
3UYECKUIN CMBICII UCIIOJIb3YEMBIX BETUUYHH, UX 0003HAUYEHHUS U €TUHUIIBI
¢bu3nyecKkux BETUYMH, HAXOAUTH (OPMYJIbI, CBS3bIBAIOLINE TAHHYIO
¢u3MYECKyI0 BENUYUHY C APYTMMHU BEJIMYMHAMH, CTPOUTH Tpaduku

HN3YUYCHHBIX 3aBUCUMOCTEH (I)I/IBI/I‘ICCKI/IX BCJIIMYHH

1.5

XapaKTepu30BaTh CBOMCTBA T, (pU3NUecKue SIBJICHUS U MPOLIECChI, UC-
MOJIb3Ysl U3YUYEHHBIE 3aKOHBI, IIPU 3TOM JaBaTh CIOBECHYIO (OpPMYJIIH-

POBKY 3aKOHA U 3aIlIUCBIBATH €I'0 MATEMATUYICCKOC BBIPAKCHUEC

1.6

OOBSICHATh (PU3NYECKUE SBJICHHUS, NPOLIECCHl U CBOICTBA Tell, B TOM
Yuciae U B KOHTEKCTE CUTYallul MPaKTUKO-OPUEHTUPOBAHHOIO Xapak-
Tepa: BBISIBJIATh IPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHHE
u3 1 — 2 nornyeckux maroB ¢ onopoi Ha 1 — 2 n3yyeHHbIX CBOWCTBA

q)I/I3I/I‘IeCKI/IX HBJ'IeHHfI, (I)I/I3I/I‘-ICCKI/IX 3aKOHA UJIK 3aKOHOMCPHOCTH

1.7

pemiath pacu€THbIE 3aau B 1 — 2 AelicTBUSI, UCTIONb3YS 3aKOHBI U (HOp-
MYIIbI, CBsI3bIBarolue (pu3MUeckue BEIMYMHBI: HAa OCHOBE aHalu3a
YCIIOBUS 3a7[aud 3aIUCBIBATh KPATKOE YCIOBHE, MOACTABIATh (hr3mue-

CKHMC BCJIIMYHWHBI B (bOpMyJ'IBI U TPOBOJAUTH paC‘{éTBI, HaXOOUThb




CIIPpaBOYHbBIC JAHHBIC, HCO6XOI[I/IMBIC AJid pelICHUA 3a/lad, OLICHHUBATDH

PEAUTUCTUIHOCTH TOTyYEeHHON (PU3UYECKON BEITMUMHBI

1.8

pacro3HaBaTh MPOOIEMBI, KOTOPBIE MOKHO PELIUTh MPHU MOMOIIH (HH-
S3UYCCKUX MCTO0B, B OITMCAHUHN UCCIICIOBAHUS BhIACIATH IIPOBEPACMOC
IPENOIOKEHNE (TUIIOTE3Y), pa3inyaTh U UHTEPIPETUPOBATH IOJIY-
YeHHBIN pE3yJibTaT, HAXOAUTH OIIINOKH B XO0A€ OIIbITa, ACJaTh BBIBOJbI

I10 €ro pe3yjbraraM

1.9

IPOBOAMTH OMBITHI MO HAOMIOAECHUIO (PU3MUECKUX SBJICHUN MU QU3H-
YECKUX CBOMCTB Tell: (OPMYJIUPOBATH NIPOBEPSEMbIE TIPEAIOIO0KEHUS,
coOupaTh yCTAaHOBKY M3 HPEUIOKEHHOTO 000pyAOBaHUs, 3alHUChIBATh

XO/J1 OTbITa U (POPMYIHPOBATH BHIBOIBI

1.10

BBINIOJIHATh NpPSIMbIE HM3MEPEHHUS] C HUCIOJb30BAaHHUEM aHAJIOTOBBIX U
urdpoBbIX TPUOOPOB, 3aMUCHIBATh MOKAa3aHUS TPUOOPOB ¢ yUETOM 3a-

JTAHHON aOCOIFOTHON MOTPEIIHOCTH U3MEPEHHH

1.11

MIPOBOJIUTH UCCIIEAOBAHUE 3aBUCUMOCTH OJTHOU (PU3MIECKON BETMUUHBI
OT JIPYyTOM C UCITOJIb30BAaHUEM MIPSIMBIX U3MEPEHU I, y4aCTBOBATH B IjIa-
HUPOBAHWUU YYEOHOT'O MCCIIEIOBAHUSI, COOMPATh YCTAHOBKY W BBITOJ-
HATH W3MEPEHUs, CIeAys NpPEIIOKCHHOMY IUIaHy, (UKCUpPOBATH pe-
3yJbTaThl TIOJYYCHHOW 3aBUCHMOCTH (DU3UYCCKUX BEIUYMH B BHJIC
MPETOKEHHBIX TaOIUI] U TPa(UKOB, JEIaTh BEIBOJBI 1O pe3yJibTaTaM

HCCIICO0BaHUA

1.12

IPOBOAUTH KOCBEHHBbIE H3MEpEeHHs (U3MUECKUX BEIUYHH, CIETys
NPeIOKEHHOW MHCTPYKLUUHU: TP BBIIIOJHEHUH U3MEPEHUN coOUpaTh
9KCIIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIUMCIIATH 3HaYCHHE MCKOMOM Be-

JINYHWHBI

1.13

coOr01aTh MpaBmJia TEXHUKH 0€30IMaCHOCTH P paboTe ¢ 1aboparop-

HBIM O60py,Z[OBaHI/IeM

1.14

YKa3bIBaTb NPHUHIUIIBI IEeHUCTBUS HpI/I60pOB U TCXHHUYCCKHUX YCTPOﬁCTB,
XapaKTCPHU30BaATb ITPHUHIIUIIbLI JiercTBUS HN3YUCHHBIX HpI/I60pOB U TCXHH-
YCCKUX YCTpOﬁCTB C IMOMOHIBIO HUX OIIMCAHUA, HUCIIONIBb3ySA 3HAHUSA O
CBOMCTBaxX (I)I/ISI/ILIGCKI/IX SIBJICHUH U HCO6XOI[I/IMBIe (1)I/I3I/I‘IGCKI/IG 3aKOHBI

" 3aKOHOMCPHOCTH

1.15

HPUBOAUTH IPUMEPHI (HAXOAUTh HH(OPMALHIO O TPUMepax) MpakTuye-
CKOTO MCIIONIb30BaHMs (PU3MUYECKMX 3HAHUI B TOBCEIHEBHOW XU3HU

Ui obecrieueHust 0E€30MACHOCTH TMPH OOpaIleHHuH ¢ HpudopaMu U




TCXHUYCCKNMHU yCTpOfICTBaMH, COXpaHCHHUA 300pPOBbA U CO6JIIOI[€HI/I$I

HOPM 9KOJIOTMYECKOTO ITOBEJICHUS B OKPY>KaIOILEH cpelie

1.16

OCYILECTBJIATH OTOOP HCTOYHUKOB MH(OpMaIu B ceTu MIHTEepHET B CO-
OTBETCTBHM C 3aJIaHHBIM ITIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIO-
LIUXCSl 3HAHUW U IIYTEM CPAaBHEHUS Pa3JIUYHBIX HCTOUHHUKOB BBIICIIATH
UHPOPMALINIO, KOTOPAs SBJISETCS MPOTUBOPEYHBON MIIM MOXKET OBITH

HEJ0OCTOBEPHOMI

1.17

UCIIOJIb30BaTh MPU BBINOJIHEHUN YUYEOHBIX 3aJJaHUI Hay4HONOITYJISp-
HYIO JIUTEepaTypy (HU3HUECKOT0 COJEpKaHUs, CIIPAaBOYHbIE MaTepUabl,
pecypcebl cetn MIHTEpHET, BIageTh NpUEMaMU KOHCIIEKTUPOBAHUS TEK-

cTa, npeodpazoBaHusi UHPOPMALUA U3 OJHON 3HAKOBOW CHUCTEMBI B

APYTYIO

1.18

co3aaBaTthb COOCTBEHHbBIE KpaTKUC MUCbMCHHBIC U YCTHBIC COO6I].[GHI/I${
Ha OCHOBE 2 — 3 UCTOYHUKOB HH(pOpMAaLINU (PU3HUECKOTO COJEepKaHUS,
B TOM YHCJE MyOJMYHO JeslaTh KpaTKue COOOIIEHHUS O pe3ysbTarax
MIPOEKTOB WJIM Y4EOHBIX UCCIEAOBAHUMN, IPH ITOM I'PAMOTHO HCIHOJIb30-
BaTh M3YUYCHHBIM MOHATHIHBINA anmapar Kypca (GU3UKH, COMPOBOXIATh

BBICTYIUJICHHE MTpe3eHTaI1eH

1.19

IPU BBIIOJHEHUH YYEOHBIX MPOEKTOB M HCCIIEIOBAaHUI pacnpenesiiaTh
00513aHHOCTH B TPYIIIE B COOTBETCTBUH C MOCTABJIECHHBIMH 3aJla4aMH,
CJIETUTH 32 BHIMOJHEHUEM IUIaHa IeHCTBUH, aJIeKBaTHO OLICHUBATh CO0-
CTBEHHBIH BKJIAJl B JESATEIbHOCTb I'PYIIIbI, BEICTPAUBATh KOMMYHHKA-

THBHOC B3aHMOHeﬁCTBHC, YUUThIBast MHCHUC OKPYKarOIIUX

8 KUIACC

Kon
NpoBEPsSIEMOro
pe3yabTaTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeJbHOM NPOrPaMMbl OCHOBHOI'0 0011Iero 00pa3oBaHus

1.1

HCIIOJb30BaThb ITOHATHA

1.2

pa3andaTh SABJICHHUS 110 OITMCAHUTIO UX XAPAKTCPHBIX CBOICTB M Ha OC-

HOBC OIIBITOB, ACMOHCTPUPYIOIIUX TAHHOC (1)I/I3I/I‘ICCKOC SABJICHUC

1.3

pacCiio3HaBaTb IMPOABJIICHUC H3YUYCHHBIX (I)I/I3I/I‘IGCKI/IX SIBIICHUI B

OKpYyZKarumeM MHUpe, B TOM YUCIIC (I)I/ISI/I‘ICCKI/IC SABJICHUS B IpUpPOAC,




IIPYU 3TOM IEPEBOAUTH MPAKTUUECKYIO 337a4y B yUEOHYIO, BBIIEIATh

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKK) PU3NICCKUX SIBIICHUI

1.4

OIMMCBIBATbL U3YYCHHBIC CBOMCTBA TE€l U (bH?;I/I‘IeCKI/IC SABJICHUA, HC-
IMOJIb3yA (1)I/ISI/I‘IGCKI/I€ BCJIMYMHBI, IIPHU OITMCAHHU IIPABUJIIBHO TPAKTO-
BaTh @HBHHGCKI/II\/JI CMBICJI UCIIOJIB3YEMBIX BCJIIMYMH, 0003HAYCHUS U
(S10%05070003)1 (1)I/I3PI‘{€CKI/IX BCJINYNH, HAXOAUTH q)OpMy.HBI, CBs3bIBAIOIINEC
JaHHYIO @HBHHGCKYIO BCIIMYMHY C APYTMMU BCIWYHUHAMU, CTPOUTH

rpaduKy U3yd4eHHBIX 3aBUCUMOCTEH (DU3MUCCKUX BEIIMIUH

1.5

XapaKTEPU30BaTh CBOMCTBA TeJ, (PU3NUYECKUE SBJICHUS U TIPOIIECCHI,
WCIIONIb3YSl M3YUYEHHBIE 3aKOHBI, TIPU 3TOM JaBaTh CIOBECHYIO (op-

MYJHUPOBKY 3aKOHa M 3aIlIMCBIBATb €T0 MAaTEMATUYCCKOC BBIPAKCHUC

1.6

OOBACHATH (PU3UYECKUE MPOIIECCHI M CBOMCTBA TEJI, B TOM YHUCJIE U B
KOHTEKCTE CUTYyaIlui MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbI-
SIBJISITH IPUYHUHHO-CIICJICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHUE U3 | —
2 JOTUYECKHMX IIaroB ¢ MOMOIBI0 1 — 2 HW3y4eHHBIX CBOWCTBA

buznyecKux sIBICHUHN, (PU3NYECKUX 3aKOHA U 3aKOHOMEPHOCTH

1.7

peuarh pacuy€THbIC 3aa4l B 2 — 3 JACUCTBHS, UCIOJIb3YS 3aKOHbBI U
dopmyIibl, cBA3BIBAIONINE (PU3NUYECKHE BEIMYMHBI: Ha OCHOBE aHa-
JM3a yCIOBHS 33Ja4dl 3allMChIBaTh KPAaTKOE YCJIOBUE, BBISBISTH HE-
JOCTAaTOK JaHHBIX JUIS PEIICHUs 3a/lauyM, BHIOMpaATh 3aKOHBI U (op-
MYyJIbl, HEOOXOAUMBIE IS €€ pelIeHUs], IPOBOIUTH PACUETHI U CPaB-
HUBAaTh MOJYYEHHOE 3HAaYeHHE (PU3NYECKOW BEIMYMHBI C U3BECT-

HBIMHW JaHHBIMHA

1.8

pacClio3HaBaTb HpO6J'IeMBI, KOTOPBIE MOXXHO PCIIWUTH IIpHU ITOMOIIH
(1)I/ISI/ILIGCKI/IX MECTOAOB, HUCIIOJIB3Ys OIKMCAaHHWEC HCCICAOBAHMA, BBIAC-
JIATBh IIPOBECPACMOC IIPCAIIOJIOKCHUC, OUCHUBATDh IIPABUJIIBHOCTD I10-

pAaaKa IIpOBCACHUS UCCIICAOBAHUA, 1CJIaTh BBIBObI

1.9

IPOBOJUTD OIBITHI IO HAOMIOACHUIO (PU3UYECKUX SBICHUN WK HU-
3MYECKHX CBOMCTB Tel: (OPMYIMPOBATH IPOBEPSIEMBIE ITPEATIOIONKE-
HUSI, COOMpaTh YCTAHOBKY M3 MPEAJIOKEHHOTO 000py10BaHHUs, OIU-

CbIBaTh XOJ OIIbITa U (I)OpMy.]'II/IpOBaTB BBIBObI

1.10

BBINIOJIHATH IPSIMBIE M3MEPEHUS C HCIOJIB30BAHUEM AHAJIOTOBBIX
npuOOpPOB M JATYUKOB (PU3MUECKUX BETUYMH, CPAaBHUBATH PE3YIIb-

TaThl U3MEPEHUN ¢ YIETOM 3aJaHHOI aOCOIIOTHOM MOTPEITHOCTH




1.11

IPOBOJUTH MCCIIEIOBAaHUE 3aBUCHMOCTH OJHON (hPU3MYECKOil Bemu-
YUHBI OT JPYTOil C UCIOJb30BaHUEM IPSMBIX U3MEPEHMM: TIAHUPO-
BaTh MCCIIEIOBaHNUE, COOMPATh YCTAHOBKY M BBIIOJIHATH H3MEPEHHUS,
ClIeysl IPeUI0KEHHOMY TUTaHy, (PUKCHPOBATh PE3yJIbTATHI ITOJTyYeH-
HOW 3aBHCHUMOCTH B BUJE TaOIUI] M rpauKoOB, JeNaTh BHIBOIBI MO

pe3ysbTaTtaM UCCIEeI0BaHUs

1.12

IPOBOAUTH KOCBEHHbIE U3MEPEHMS (PU3NYECKUX BEJIMUMH: TUIAHUPO-
BaTh U3MEPEHHUs, COOMPATH IKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEIYs

Hpe)IHO)I(eHHOﬁ HWHCTPYKIUHU, U BEIYUCIIATh 3HAUYCHNEC BEJIMYHNHBI

1.13

coOmro1aTh MpaBuUiia TEXHUKU 0€30MMacHOCTH TIpH padote ¢ iabopa-

TOPHBIM 000PYJIOBaHHEM

1.14

XapaKTEPU30BaTh MPUHITUIIBI IEHCTBHS U3yUYEHHBIX TPUOOPOB U TEX-
HUYECKHX YCTPOMCTB C OMOPOM HA WX OMHCAHMUS, UCTIONb3YsI 3HAHUS
0 CBOMCTBax U3MUECKUX SBJICHUN U HEOOX0MMMbIe (PU3NIECKHE 3a-

KOHOMEPHOCTH

1.15

pacrmo3HaBaTh NPOCTBIC TEXHUYCCKUEC yCTpOfICTBa U U3MCPUTCIIbHBIC
HpI/I60pBI 10 CX€MaM U CXEMATUYHBIM pHUCYHKaM, COCTABJIATE CXEMBI
OJICKTPHUYCCKUX ueneﬁ C IMOCJICAOBATCIBbHBIM W HApalJICJIbHBIM CO-
CANHCHUEM JJICMCHTOB, pasjiidyas YCJIIOBHBIC 0003HaYEHUS DJIEMEH-

TOB DJICKTPUYECKUX LIeTIEH

1.16

IPUBOUTH TPUMEPHI (HAXOAUTh HH(POPMAIIHIO O TPUMEPAX ) IPAKTH-
YECKOrO HCIIOJIb30BaHUS (PU3MUYECKMX 3HAHWA B TIOBCEIHEBHOM
JKU3HU I obOecriedeHus 0€30MacHOCTH Mpu o0palieHuu ¢ mpubo-
pamMH ¥ TEXHUYECKHMHU YCTPOWCTBAMH, COXPAHEHHUS 3JI0POBbS M CO-

6J'IIO,Z[CHI/I$I HOPM 3KOJOTIMYCCKOI'o IOBCACHUA B OKp}I)KaI-OH_Ieﬁ cpeac

1.17

OCYHICCTBJIATH IIOUCK I/IH(bOpMaI_[I/II/I CI)I/I?»I/I‘ICCKOFO COACPIKaHUs B
CCTU I/IHTepHCT, Ha OCHOBC UMCIOIIUXCA 3HAHUU U l'Iy'TéM CpaBHCHHUA
JOITOJIHHUTCIIbHBIX HCTOYHHNKOB BBIICIATD I/IH(i)OpMaI_II/II-O, KOTOpasd sB-

JIACTCA HpOTHBOpC‘IHBOﬁ HJIM MOJKET OBITh HeﬂOCTOBepHOﬁ

1.18

UCIOJIb30BATh HPU BBINOJHEHUH Y4YeOHBIX 3aJaHUIl Hay4yHO-TIOIY-
JSIPHYIO JINTEPATypy (PU3MUECKOro coliepiKaHusl, CIPaBOYHbIE MaTe-
pHaibl, pecypchl ceTd MIHTepHET; BiaeTh MpUEMaMU KOHCIIEKTUPO-
BaHUs TEKcTa, IpeoOpa3oBaHus MH(POpMaLUU U3 OJHOM 3HAKOBOM

CUCTEMBI B JAPYTYIO




1.19

co3/1aBaTh COOCTBEHHBIE MHCbMEHHBIE M KpPaTKHE YCTHBIE COOOIIe-
HUs, 00001as HHPOPMALIMIO U3 HECKOJIBKUX MCTOYHUKOB (hrsnde-
CKOTO COZICp’KaHUs, B TOM YHUCIIe MYOJINYHO TPEACTABIATh PE3yilb-
TaThl IPOEKTHON WJIA UCCIEN0BATEIBbCKON AEATEIBHOCTH, IIPH 3TOM
rpaMOTHO HKCIMOJIb30BaTh M3YYEHHbIM MOHATUWHBIA amnmapaTr Kypca

(GHU3UKH, CONPOBOXKIATH BHICTYIUICHUE MTPE3CHTAIINEH

1.20

IIPH BBITMOJTHCHUN YY€OHBIX MTPOSKTOB U MCCIICIOBAHUN (DU3HUECKUX
IPOIIECCOB PACIIPENEIIATh 00SI3aHHOCTH B TPYIIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 3a/1a4aMH, CJIECIUTh 3a BBIIIOJHEHUEM IUIaHA JIC-
CTBUM M KOPPEKTUPOBATH €r0, aJIEKBATHO OLICHUBATh COOCTBEHHBIH
BKJAJ B JEATEIBHOCTH TPYNIbI, BBICTpAaMBaTh KOMMYHUKATHUBHOE

B3alMO/JICIICTBHE, MTPOSBIISAS TOTOBHOCTh pa3peniaTh KOH(INKTHI

9 KUIIACC

Kon
NpoBepPsieMoro
pe3yJabTara

IIpoBepsiemble nNpeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

1.1

HCII0JIB30BaTh N3YUCHHBIC ITIOHATUSA

1.2

PasiinyaTh ABJICHUA 110 OIMMCAHUIO UX XapPAKTCPHBIX CBOICTB H Ha OC-

HOBE€ OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (I)I/ISI/I‘ICCKOC SIBJICHUC

1.3

pacro3HaBaTh MPOSIBICHUE M3YyUYEHHBIX (PU3UUYECKUX SIBICHUHA B
OKpY’KarollleM MUpE, B TOM uucie GU3NYECKue SBJICHUS B IPUPO/IE,
IIPU 3TOM MEPEBOAUTDH NMPAKTUUECKYIO 337a4y B y4eOHYIO, BbIICIATh

CYILECTBEHHBIE CBOICTBA (MIPU3HAKU) GU3UUYECKUX SIBICHUN

1.4

OIHUCBIBATh M3YUYEHHBbIE CBOMCTBA TeJl M (DPU3MYECKUE SIBIICHUS, UC-
H0Jb3Ysl (pU3HUECKUe BETMUUHBI, IPH OMMCAHUM NIPABUIBHO TPAKTO-
BaTh (PM3UYECKUIN CMBICI UCHOJIb3YyEMBIX BEJIWYHMH, 0003HAYEHUS U
eIMHULIBI (PU3MUYECKUX BETMUUH, HAXOJUTh (POPMYJIbI, CBSI3bIBAIOLINE
JAHHYI0 (U3NYECKYI0 BEIMYUHY C APYTUMH BEJIIMYMHAMH, CTPOUTH

rpaduKy U3yYEHHbIX 3aBUCUMOCTEN (PU3NYECKUX BETMUUH

1.5

XapaKTCPU30BaATh CBOICTBa TECII, (I)I/I3I/I‘-ICCKI/IC SIBJICHUS U ITPOLECCCHI,
HCIIOJIb3YS M3YUCHHBIC 3daKOHBI, ITPU 3TOM JaBaTb CIOBCCHYIO (I)Op—

MYJIMPOBKY 3aKOHA U 3allUCBIBATH €0 MATEMATUUCCKOC BBIPAKCHHUC




1.6

OOBSICHATH (PU3NYECKHE MPOLECCHI M CBOMCTBA TEJ, B TOM YUCIIE U B
KOHTEKCTE CUTYaIlMil MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BbI-
SBIISATH IPHYUHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 2 —
3 JIOTMYECKHX IIaroB ¢ IMOMOMIBI0O 2 — 3 W3y4YCHHBIX CBOKCTBA

du3nUecKkux SBICHUH, PU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemaTh pacy€THbBIC 3a4a4u (OMUPAIOLIUECs Ha CUCTeMY U3 2 — 3 ypaB-
HEHMIA), UCTIOJIB3YsI 3aKOHBI M (DOPMYJIBI, CBSI3BIBAIOIINE (PU3UIECKHE
BCJIMYHMHBI: HAa OCHOBC aHAJIM3a YCJIOBUA 3aJa4 3alIMCbIBATh KPATKOC
YCJIOBHUE, BBIABJIATH HCAOCTAOIINEC UJIU N30BITOYHEIE JaHHBIC, BBIOH-
paTth 3aKOHBI U (HOPMYJIIBI, HEOOXOAUMBIE ISl PEIIECHUs, TTPOBOIUTH
pvaéTBI " OICHUBATH PCATUCTUYHOCTDL IMOJTYYCHHOI'O 3HAUCHUA (1)1/1-

3UYECKOU BEINYNHBI

1.8

pacro3HaBath MpoOIeMbl, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIH (u-
SUYCCKHUX MCTOJOB, HMCIIOJIB3Yysd OIMHMCAHHUE HCCICIOBAHUA, BBIACIIATH
MIPOBEPAEMOEC TMPCAIIOIO0XKCHUEC, OLUCHUBATH IPABUJIIBHOCTH IOPAAKA
IPOBCACHUA HCCICAOBAHMA, ACIAaTh BbBIBO/JbI, HHTCPIIPETUPOBATL PC-

3yJIbTaThl HAOJIOJICHUI U OTTLITOB

1.9

MIPOBOJIUTD OTBITHI IO HAOMIOJACHUIO (PU3NUYECKUX SIBICHUN WA (U-
3MYECKHUX CBOMCTB TEJI: CAMOCTOSITEIFHO COOMPATh YCTAaHOBKY M3 H3-
OBITOYHOTO HabOpa 000pyAOBaHUS, OITUCHIBAThH XOJ OIBITA U €T0 pe-

3yJbTaThl, POPMYITUPOBATH BHIBOIbI

1.10

IPOBOJUTH TPU HEOOXOJAUMOCTH CEPHIO NPSIMBIX U3MEPEHUH, OIpe-
JeTIsisl CpeTHee 3HAYCHUE U3MEPSIEMOi BETUYMHBI ((POKYCHOE paccTo-
STHHE cOoOMparolei JuH3b1), 000CHOBBIBATH BEIOOpP criocoba u3mepe-

HUS (U3MEPHUTEIIEHOTO IMTPUOOpPa)

1.11

IMPOBOANUTH UCCIICIOBAHUC 3aBUCHUMOCTEH (I)I/I3I/I‘ICCKI/IX BCJINYHH C UC-
IMOJIb30BAHUEM IIPAMBIX H3MepeHHﬁZ IJIaHUPOBATb HCCIICIOBAHUC,
CaMOCTOATCIBHO CO6I/IpaTI> YCTAaHOBKY, (bHKCHpOBaTB PE3yJIbTATHL
HOHy‘IGHHOfI 3aBUCHUMOCTH (I)I/I?»I/I‘ICCKI/IX BCJINYMH B BHJC Ta6J'II/II_[I/I

Fpa(l)I/IKOB, ACJIaThb BBIBOJBLI IO pE3YyJibTaTaM HCCICAOBAHUS

1.12

IMPOBOANUTH KOCBCHHBIC U3MCPCHUS (I)I/I3I/I‘ICCI(I/IX BCJIMYUH: IIJIAaHUPO-
BaTb U3MCPCHU, CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY W BbI-
IMNOJIHATH U3MCPCHUS, CIICAYS HpeHHO)KeHHOﬁ HWHCTPYKIUH, BBIYUC-
JATh 3HAYCHUC BCIWMYMHBI U aHAJIU3UPOBATH IMOJTYHYCHHBIC PE3YJIb-

TaThl C YY4ETOM 3aJaHHOU ITOIPEIIHOCTH U3MEPEHUIN




1.13

COOIOIaTh TIpaBWIIa TEXHUKH 0E30MacCHOCTH MpHU padoTe ¢ mabopa-

TOPHBIM 000PYAOBaHHEM

1.14

pa3nuyaTh OCHOBHBIC NPU3HAKU M3YyUEHHBIX (PU3UYECKUX MOIETICH:
MaTepHalibHas TOYKa, aOCOMIOTHO TBEPIOE TENIO0, TOUYCUHBIH UCTOY-
HUK CBETa, J1y4, TOHKAs JIMH34, IUIaHETapHAasi MOJEIb aTOMa, HyKJIOH-

Has MOJCJIb aTOMHOI'O AApa

1.15

XapaKTEPU30BaTh MIPUHIUIIBI IEHCTBHS U3yUYEHHBIX TPUOOPOB U TEX-
HUYECKUX YCTPOUCTB C OMOPOM HA MX OMUCAHUS, UCTIONB3Ys 3HAHUS
0 CBOMCTBax (U3HUECKHUX SIBICHUN U HEOOXOIMMBbIE (PU3UIECKUE 3a-

KOHOMEPHOCTHU

1.16

HCIIOJIB30BATh CXEMbI U CXEMATUYHBIC PUCYHKHU U3YYCHHBIX TCXHH-
YECKUX YCTPOMCTB, U3MEPUTENBHBIX IPUOOPOB U TEXHOIOTMUECKUX
MPOIIECCOB TPH PEIICHUH YUeOHO-TIPAKTHUECKUX 3a/1a4, ONITHYECKUE
CXEMBI JIJIs IOCTPOEHUS N300pakeHH B TNTIOCKOM 3epKajie U coOupa-

IONIEeN TUH3E

1.17

MIPUBOJIUTH MPUMEPHI (HAXOAUTH HH(OPMALIHIO O IPUMEPAX ) IPAKTHU-
YECKOI'0 HCIOJIb30BaHUS (PU3MUYECKMX 3HAHMM B IIOBCEAHEBHOM
JKU3HU I oOecriedeHus 0€30MacHOCTH MpU o0palieHnu ¢ mpudo-
paMM ¥ TeXHUYECKHMHU YCTPOWCTBAMM, COXPAHEHUs 30POBbS U CO-

OJIFOICHHSI HOPM SKOJIOTHUYECKOTO TTOBEJICHUS B OKPY KaroIIeH cpee

1.18

OCYHIECTBIIATh MOUCK HHQOpMAIUU (HU3HUECKOTO COAEPKAHUS B
cetu MHTepHET, caMOCTOSTENHHO (hOPMYIHPYs MOMCKOBBIN 3a1poc,
HAXOAMTh MYTH ONpeAETICHUS JOCTOBEPHOCTH IMOIYYeHHON HMHGOP-
MaIM¥ Ha OCHOBE UMEIOIIUXCS 3HAHUM U TOTIOJTHUTENbHBIX UCTOUHU-

KOB

1.19

UCIIONIb30BaTh MPHU BBIMOJHEHUHN YYEOHBIX 3a/laHUil HAY4YHO-TIOIMY-
JSIPHYIO TUTEPATYPY (PU3MUECKOTO COAEPIKaHUS, CIIPABOYHBIE MaTe-
pHalbl, pecypchl cetu MIHTepHET; BiaaeTh MpuéMaMu KOHCIIEKTUPO-
BaHUs TEKCTa, mpeoOpa3oBaHus MH(POpPMALMKM W3 OJHON 3HAKOBOI

CUCTEMBI B JAPYTYIO

1.20

CO31aBaThb COOCTBEHHBIC MMCHbMEHHBIC U YCTHBIC COO6H_ICHI/I$I Ha OC-
HOBC I/IH(I)OpMaI_[I/II/I N3 HCCKOJBKHUX HCTOYHHUKOB (I)I/I3I/I‘ICCKOFO COACp-
JKaHus, HY6J'II/I‘{HO NMpEACTaBJIATH PE3YJIbTATHI HpOCKTHOﬁ NI UCCJIC-
JIOBaTEIbCKOM ACATCIIBHOCTHU, IIPU 3TOM TI'paMOTHO HCIIOJIb30BATh

U3yYEHHBIN MOHATUHHBIN ammapaT U3ydaeMoro pasjena (GpU3NKU U




COIPOBOXKIATH BBICTYIUICHUE MTPE3EHTAIMEH ¢ YIETOM OCOOCHHOCTEH

ayJAUTOPUU CBEPCTHUKOB

1.21

IIPH BBITOJTHEHUU YY€OHBIX TPOSKTOB U UCCIICIOBAHUHN (DU3HUECKUX
IPOIIECCOB PACIIPEEIIsATh 00SI3aHHOCTH B TPYIIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 3a/1a4aMH, CJICIUTh 3a BBIIIOJHEHUEM IUIaHA AECH-
CTBUM M KOPPEKTUPOBATH €ro, aJIEKBATHO OLICHUBATh COOCTBEHHBIN
BKJIAJ B JEATEIBHOCTh TPYIIbI, BBICTpAaMBaTh KOMMYHUKATHUBHOE

B3aMMOJICHCTBHE, MPOSIBIISS TOTOBHOCTH pa3pemaTb KOH(PINKTHI




IHNPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox
pasjaena

Konx

3JIEMECHTA

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

®U3HKA U EE POJIb B IIOBHAHUM OKPYXXAIOILIETO MUPA

11

®du3uka — Hayka o npupoje. SBienus npupoapl. Pusn-
YECKHE SIBJICHUS: MEXAHWYECKUE, TEIUIOBBIE, MIEKTPH-

YCCKUEC, MAarHUTHBIC, CBETOBLIC, 3BYKOBBIC

1.2

®duznyeckue BeNWUYUHBL. V3MepeHue (uznueckux Be-
anuuH. Ousnueckue npubopsl. [lorpemHocTs n3mepe-

HUW. MeXayHapoHas CUCTEMA €IMHUIL

1.3

EcTecTBeHHOHAay4YHBI METO/I TTO3HAHMS: HAOIIOCHUE,
MMOCTaHOBKA HAYYHOT'0 BOIIPOCA, BBIJIBMKEHHUE TUIIOTE3,
SKCIIEPUMEHT 110 TIPOBEPKE THUIOTE3, OOBSCHEHHE

HaAOJIFOIAEMOT0 SIBJICHUSA

1.4

Onucanne PU3NUECKHUX SBJICHUM C TIOMOIIBIO MOIETICH

1.5

[IpakTrueckue pabOTHI:

N3Mmepenne paccTosiHUM.

H3mepenue 00bEMa KUAKOCTU U TBEPAOTO TENa.
Omnpenenenre pa3MepoB MalbIX TE.

W3mepenue TemnepaTypsl Ipy MOMOIIU KUAKOCTHOTO

TEPMOMETpA U JaTYUKa TEMIIEPATyphI

INEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHNU BEIIIECTBA

2.1

CTpOGHI/Ie BCIICCTBA: ATOMbI M MOJICKYJIbI, UX pPaA3-
MCPHI. OHLITLI, JOKa3bIBarOMKUEC JUCKPETHOC CTPOCHUC

BCIICCTBA

2.2

I[BI/I)KGHI/IC qacCTull BEIICCTBA. CBs3b CKOPOCTH IBUIKC-

HUs 4aCTHUIl € TeMnepaTypoﬁ. BpOYHOBCKOC JABHKCHUC,

i dyzus

2.3

BzauMoneiicTBue YacTUIl BEIIECTBA: MMPUTSKCHUC U

OTTAJIKMBAHUC




2.4

ArperaTHble COCTOSIHMSI BEILECTBA: CTPOEHHE Ia30B,
KUAKOCTEH U TBEPABIX (KpHUCTaUIMYeCKuX) Tell. B3au-
MOCBSI3b MEXJy CBOMCTBaMHU BELIECTB B pa3HBIX arpe-
FaTHBIX COCTOSHUSIX U MX AaTOMHO-MOJIEKYJISIPHBIM

CTpOCHHEM

2.5

OCc00EHHOCTH arperaTHbIX COCTOSIHUN BO/IBI

2.6

[IpakTuueckue padboOThI:

OreHka [uaMeTpa aToMa METOJIOM PSJIOB (C UCTIONB30-
BaHueM ¢oTorpaduii).

OnbITH 110 HAOJIOJCHUIO TEIJIOBOTO PACIIUPEHUS Ta-
30B.

OnpIThl O OOHAPYXKEHUIO ACUCTBUS CUI MOJEKYJISp-

HOI'O NPUTAKCHUA

JIBIDKEHUE U B3AUMOJIEMCTBUE TEJI

Mexanndeckoe IBWXKeHHE. PaBHOMEpHOE M HEpPaBHO-

31 MEPHOE JIBIKCHHE
3.9 Cxopoctb. CpenHsisi CKOPOCTb IPU HEPABHOMEPHOM
' JIBW>KEHUH. Pacy€T myTu 1 BpEMEHM JABUKECHUS
SBnenne nHepuuu. 3aKOH MHEpHMU. B3anmoneiicTBue
3.3 TeJl KaK TPUYMHA U3MEHEHHUS CKOPOCTH JBHKEHUS TEJL.
Macca kak Mmepa HUHEpTHOCTH TeJla
34 IInoTtHocThs BemiecTBa. CBsI3b IJIOTHOCTH C KOJHYE-
' CTBOM MOJICKYJI B €IMHUIIE 00bEMA BEIIECTBA
3.5 Cuita KaKk XapakTepruCTHKa B3aUMOACHCTBUS TEN
" Cuia ynpyroctu u 3akoH ['yka. i3MepeHue cuisbl ¢ mo-
' MOIUIbIO JJUHAMOMETPA
37 SIBienune TATOTEHU U cHila TsbKkecTH. Crila TSKeCTH Ha
' Ipyrux mianerax. Bec rena. HeBecomocts
38 Cuna tpenusi. TpeHHe CKOJIBXKEHUS U TPEHUE TOKOSI.
. Tpenue B npupoje U TEXHUKE
3.9 CnoxxeHue cuj, HampaBJ€HHBIX IO OAHOW MPSIMOM.
. PaBHOnelcTBYIOIIAsT CUIT
3.10 [IpakTuyeckue paboOTHI:




OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO JIBUIKECHUS
(mapuka B JKUAKOCTH, MOJAETH 3JEKTPUUYECKOTO aBTO-
MoOwMIs 1 Tak ganee). Onpenenenue CpeaHei CKOPOCTH
CKOJIbJKEHUSI OpyCKa WM IIapyKa MO0 HAaKJIOHHOM miioc-
kocth. OmpeneneHue IUIOTHOCTH TBEPAOrO Teja.
OnbITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTD PACTSHKEHUS
(medopmanuu) TPYRKUHBI OT TPHIOKEHHOW CHIIBI.
OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTDh CHJIBI TpE-
HUS CKOJIBYKEHUS OT Beca Tejla U XapakTepa collprKaca-

IOLLUXCS TOBEPXHOCTEN

dusnyeckue IBICHUS B nmpupoac: NpuMcEphl ABUKCHUA C

3.11 Pa3IMYHBIMUA CKOPOCTSIMH B JKMBOM 1 HEXKUBOU IIPUPOJIE,
NIeWICTBUE CUITBI TPEHUSI B TIPUPOJIC U TEXHHUKE
3.12 TexHuueckue ycTpoicTBa: JUHAMOMETP, MOAIINITHUKI

TIABJIEHME TBEPIBIX TEJI, )KUIKOCTEN 1 TA30B

4.1

Hasnenue tBEpHoro tena. CrocoObl YMEHBIICHUS H

YBCIIUYUCHUA JaBJICHUSA

4.2

JlaBieHue ra3a. 3aBUCHMOCTD JAaBJICHHS ra3a OT 00b-

€mMa, TeMIeparypbl

4.3

[Tepenaua naBneHus TBEPABIMU TEIIAMH, )KUIAKOCTSIMH U

razamu. 3akoH Ilackans. [IlHeBMaTHUECKHE MaIIHEI

4.4

3aBUCHMOCTb JIABJICHUS )KMJIKOCTH OT ITyOuHBI. [ 'uapo-
craTudeckuid mapagaokc. Coobmaromnuecs cocyubl. [ u-

PaBIUYECKHUE MEXAHNU3MBbI

4.5

AtMocdepa 3emnu u atmocdepHoe nasinenue. [Ipu-
YUHBI CYIIECTBOBAHHUS BO3IYIIHON 00O0IOUKH 3eMIIH.
OmnsiT Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO /1aB-

JICHUA OT BBICOTBI HAJl YPOBHEM MODPs

4.6

N3mepenue armocdepnoro mapneHus. [Ipubopsr ms

N3MCPCHUA aTMOC(I)epHOl"O JaBJICHUA

4.7

JlelicTBrE KUIAKOCTH U ra3a Ha NOTPYKEHHOE B HUX
Teno. BeiTankuBaroias (apxuMeoBa) cuia. 3akoH Ap-

XUMena

4.8

[LnaBanue ten. Bo3ayxoruiaBanue




4.9

[IpakTuyeckue paboOTHI:

UccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIE OT 00b-
éMa norpykEHHOM B )KUAKOCTh YacTu Tena. Onpexene-
HUE BBITAJIKUBAIOLICH CHUJIbI, JEHCTBYIOUIEH Ha TEJIO,
MOrpyKEHHOE B KUJKOCTh. [IpoBepKa HE3aBUCUMOCTH
BBITAJIKUBAIOILLEH CHJIBL, IEHCTBYIOIEH HA TEJIO B KHUJI-
KOCTH, OT Macchl Tesia. ONBITHI, IEMOHCTPUPYIOIINE 3a-
BUCUMOCTh BBITAJIKUBAKOLIEH CHUJIbI, JEHCTBYIOIIECH Ha
TEJNIO B JKUJIKOCTH, OT 00BbEMaA MOTPYXKEHHOW B KH]I-
KOCTh 4YaCTH Tela W OT IUIOTHOCTH JKHJIKOCTH.
KoncTpyupoBanue apeomeTrpa WM KOHCTPYUPOBAHUE

JIOJKH Y OTIpeieNIEHnE €€ TPY30MOIbEMHOCTH

4.10

®duznyeckue SIBIECHUS B MPUPOJE: BIUSHHUE aTMOchep-

HOTO JIaBJICHUS HA KUBOW OpraHu3M, IJIaBaHuE pbIO

4.11

TexHUYeckue yCTpOWCTBA: COOOMIAIOIINECS COCYIIBI,
YCTPOHCTBO BOJOIIPOBOIA, THAPABIMUYECKHIH TIPEcC, Ma-
HOMETp, OapomeTp, BBICOTOMEp, MOPITHEBOH HAcCOC,

apeoMeTp

PABOTA, MOIIIHOCTD, DHEPT' U

5.1 Mexanunueckas pabora
5.2 MexaHnyeckasi MOILIIHOCTD
£ 3 [TpocTbie MEXaHU3MBI: pbIYar, OJOK, HAKJIIOHHAS TLIOC-
' KocTh. [IpaBuiIO paBHOBECHS phIYara
5.4 [IpumeHeHue npaBuiia paBHOBECHUS pblyara K OJ0Ky
«3onotoe npaBuiioy» Mexanuku. KoaddunueHt nones-
5.5 HOT'O JICUCTBUS MeXaHU3MOB. [IpocThie MEXaHU3MBI B
OBITY U TEXHUKE
5.6 [ToTeHuuanpHas JHEPrUU TeNa, MOJHATOrO HaJ 3eMIEH
5.7 Kunernueckas sHeprus
£ g [TonHas mexaHuueckas dHeprus. 3aKOH U3MEHEHUS U
. COXpaHEHUS MEXaHUYECKON YHEPTHU
[IpakTuueckre paboOThI:
5.9 Omnpenenenue padoOTh CUITBI TPEHUS IIPU PABHOMEPHOM

JABMKCHHUMU TCJIa II0 FOpH30HTaHBHOﬁ IMMOBCPXHOCTH.




HccnenoBanue ycnoBuil paBHoBecHs peiyara. Msmepe-
Hue KII/I naknonHoi mwiockoctu. M3yduenue 3akoHa co-

XpaHCHUA MEXaHUYEeCKOMH OHCPIrUun

dusndeckue SBJICHHUS B IMpUpoAC: pbl4arv B TCJIC YCIIO-

5.10
BEKa
TexHudeckue ycTpoucTBa: pplyar, OABUKHBIN U HETIO-
5.11 JBUKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTb, MPOCTHIC Me-
XaHU3MBI B OBITY
8 KUIACC
Kona Kon
IIpoBepsiemMble 31€eMeHTHI COIEPKAHUS
pasaena 3J1IeMEeHTA
TEITJIOBBIE SIBJIEHU S
OCHOBHBIC TIOJIOKEHUSI MOJCKYJISIPHO-KMHETHYECKON
TEOpHH CTPOEHUS BelecTBa. Macca U pa3Mepsl MoJIe-
6.1
KyJl. ONBITHI, TOATBEPAKJAIOIINE OCHOBHBIE TTOJIOKEHUS
MOJIEKYJIIPHOKMHETUYECKON TEOPUU
Monenu TBEPIOTO, KUIKOTO ¥ Ta3000pa3HOTO COCTOS-
6.2
Hul BemecTBa. Kpucrammmueckue u amopdHbie Tena
OOBsiCHEHNE CBOMCTB ra30oB, )KHJIKOCTEH U TBEPIBIX TEI
6.3 Ha OCHOBE IOJOKEHUH MOJIEKYJIIPHOKUHETHYECKOMN
TEOpUHU
6
6.4 CmauyuBaHue U KaWJUISIPHBIE SIBJICHUS
6.5 TemnaoBoe paclIMpeHHE U CKATHE
Temnepatypa. CBsi3b TEMIEPATYPBI CO CKOPOCTHIO TETI-
6.6
JIOBOT'O JIBMKCHMS YaCTHI]
Buytpennsist sneprus. CriocoObl M3MEHEHHUsI BHYTpPEH-
6.7
Hell SHepruu: TerUionepeaaya u copepiieHne padboTsl
Buapl Temnmonepenauu: TEIJIONPOBOJHOCTb, KOHBEK-
6.8
U, U3IIyYeHUE
KomuuectBo TennoThl. Y aenbHas TEIIOEMKOCTD BEIlle-
6.9
CTBa




6.10

TennmooOMeH 1 TemI0BOE paBHOBECHE. Y paBHEHHE TeTl-

JIOBOro OajraHca

6.11

IInaBnenue u OTBCPACBAHUC KPUCTATINIMYCCKHUX BC-

IIECTB. Y AeIbHAs TEII0Ta IIaBICHUS

6.12

[TapooOpa3zoBanue u konnencauus. Mcnapenue. Kure-
HHUe. YJenpHas TeIoTa MapooOpazoBaHUs. 3aBHCH-
MOCTB TEMIIEpPATypPbl KUTIEHHSI OT aTMOC(EPHOTO J1aBie-

HUA

6.13

BrnaxunocTes Bo3ayxa

6.14

3H€pFI/I$I TOIIJIMBA. YIIGJ'II)HaSI TCIIJIOTA CropaHus

6.15

[Ipunnune! padoTs! TernoBbix aeurareneit KI1J] rermio-
BOro JBArarens. TemioBble ABUTATENN U 3alUTa OKPY-

JKaroIIen cpesibl

6.16

3aKOH COXpaHEHUs U IMPEBPAILECHUS YHEPTUU B TEIUIO-

BBIX ITPOIIECCAX

6.17

[IpakTrueckue pabOTHI:

OnbITEl IO OOHAPYKEHUIO JIEHCTBUS CHJI MOJIEKYJISIP-
HOTO MPUTSKECHHUS.

OnbITEl MO BBIPAIIMBAHUIO KPUCTAJUIOB MOBapPEHHOMN
COJIM WJIM caxapa.

OnpIThl 10 HAOIIOACHUIO TEIJIOBOTO PACIIMPEHHS Tra-
30B, )KHJIKOCTEH U TBEPABIX TE.

Omnpenenenue JaBieHUs BO3IyXa B OaJUIOHE IIMPHIIA.
OnBITHI, AEMOHCTPUPYIOIIUE 3aBUCHUMOCTh JIABJICHUS
BO3[lyXa OT €ro o0b&éMa M HarpeBaHUs WM OXJIaxK[e-
HUSL.

[IpoBepka rumore3bl TUHEHHOW 3aBUCUMOCTHU JJIMHBI
CTONOMKA KUAKOCTH B TEPMOMETPUUYECKON TpyOKe OT
TEMIIEPaTypBhl.

Habmtonenue n3MeHeHus BHYTPEHHEH SHEPTUu Tela B
pe3ynbTaTe Terionepeaayu U paboThl BHEITHUX CHIL.
HccnenoBanue siBIeHUs TEI00OMEHA MPH CMEITNBA-

HUH XOJIOJAHOU U rOpsSYEN BOJBI.




OmnpeneneHne KOJINYECTBA TEIJIOTHI, TTOJTYYEHHOTO BO-
JIOU TPH TEMII000MEHE C HarpeThIM METAJUTMYECKUM 11~
JUHIPOM.

Omnpenernenne yaensHON TETNTOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca uCapeHus.

OmnpeneneHre OTHOCUTENILHON BIXXHOCTH BO3/yXa.

Onpeznenenue yaeIbHON TEIUIOTHI IUIABICHUS JIbJA.

6.18

du3nyecKkue SBICHUS B MPUPOAE: MOBEPXHOCTHOE
HATSAXKCHUC U KAITUJUUTAPHBIC SABJICHUA B IIPUPOIAC, KpH-
CTajutbl B mipupoje, m3nydeHne CojHIA, 3aMep3aHue
BOJIOEMOB, MOpCKUE Opu3bl; 00pa3oBaHHUE POCHI, TY-

MaHa, UHes, CHeTa.

6.19

TexHuueckue ycTponCTBa: KamWJUISIPbl, TPUMEPHI HC-
MOJB30BAaHUSI KPHUCTAJIOB, KUJIKOCTHBIM TEPMOMETP,
JTATYUK TeMIIepaTypbl, TEPMOC, CUCTEMA OTOTUIIEHUS J0-
MOB, TUTPOMETpPHBI, MCUXPOMETp, MapoBas TypOHHa,

JBUTATENb BHYTPEHHET 0 CrOPaHusl.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHHWS

7.1 Dnektpuzanus Tei. J[Ba poia AMeKTpUIeCKuX 3apsiaoB
BianmopetictBue 3apsbkeHHBIX Tenl. 3akoH Kynona (3a-

7.2 BHUCHMOCTb CHJIbI B3aMMOJICHCTBUS 3apSDKEHHBIX TE OT
BEJIMYMHBI 3aPSIJIOB U PACCTOSIHUSL MEXK Ty TEJIaMu )
OnekTpuueckoe mose. Hampsok€HHOCTH 3JeKTpuye-

7.3 ckoro mnous. [IpuHIMN Cynepno3uuuu 3IeKTPUIECKUX
noJielt (Ha KaYeCTBEHHOM yYPOBHE)
Hocurenu snexktpuyeckux 3apsiioB. DJIeMEHTapHbIN

7.4 anektpudeckuii 3apsn. Ctpoenue aroma. [IpoBoauuku
U TUDJIEKTPUKH

7.5 3aKOH COXpaHEeHHsI JEKTPUUECKOTO 3apsiia

- DNEeKTpUUECKU TOK. YCIOBHS CYIIECTBOBAHUS DJIEK-

TPUICCKOTO TOKA. M cTOYHHKY NOCTOSHHOTO TOKA




JleficTBUS JIEKTPUUECKOrO0 TOKa (TEIIOBOE, XUMUYe-

1.7 CKO€, MarHuTHOE). DIIEKTPUUECKHUI TOK B )KHJIKOCTSAX U
rasax
- Onekrpuueckas nenb. Cuna Toka. DIEKTPUUECKOE
' HaIpsKEHNE
. CornpoTuBieHHE TPOBOHUKA. Y IEIHHOE COMPOTUBIIC-
' HHEC BeEIIECTBa
7.10 3akon Oma it yyacTKa 1enu
[TocnenoBarenbHOE U MapaUIeTbHOE COSAMHEHUE TIPO-
7.11
BOJIHUKOB
PaGota M MOIIHOCTH AJIEKTPUUECKOTO TOKA. 3aKOH
7.12
Hxoyns — Jlenna
213 DneKTpUUecKre LEeNU U MOTPEOUTENU dIEKTPUYECKON
. sHepruu B ObITy. KopoTkoe 3ampikaHne
ITocTossHabIe MaruuTEl. B3anMoeiicTBIE TTOCTOSSHHBIX
7.14
MarsyuToOB
MarauTtHOe 110JIe. Marauraoe nojie 3eMiId M e€ro 3Ha-
7.15
YeHHe 71 J)KU3HU Ha 3emie
216 OnbiT Opcrena. MarHUTHOE TOJIE DJIEKTPUUYECKOTO
' Toka. [[puMeHeHne PIIEKTPOMArHUTOB B TEXHUKE
JleficTBe€ MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM.
717 DJIIeKTPOABUTATENIb TTOCTOSHHOTO TOKa. Mcmomib3oBa-
' HUE AJIEKTPOIBUraTeNel B TEXHUUECKUX YCTPOICTBAaX U
Ha TPaHCIIOpTe
218 Omnbitel @apanes. SBneHue 3JeKTPOMAarHUTHON UHIYK-
' uuu. [Ipasuio Jlenna
Onekrporerepatop. CrnocoObl MOTyUYEHUS dJIEKTpUUe-
7.19 CKOM 3HEpruu. DJIEKTPOCTAHLMU Ha BO30OHOBISIEMBIX
MCTOYHHMKAX SHEPTUU
[IpakTuueckre paboOThI:
7.20 OneITH MO HAOTIOACHUIO DIEKTPU3AIMH Tel WHAYK-

ue u IIprU CONPUKOCHOBCHUMU.




HccnenoBanue JelCTBUA SJIEKTPUYECKOrO TOJISI Ha
MPOBOJIHUKY U TUAJICKTPUKH.

COopka u mpoBepKa padOThI AMEKTPUICCKON IEMH T10-
CTOSTHHOTO TOKa.

H3mepenue u perympoBaHue CUJIbI TOKA.

N3mepenue u perynmpoBaHue HAMPSKEHUS.
HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UAYIIETO Ye-
pe3 pe3ucTop, OT COMPOTUBIIECHUSI PE3UCTOPA U HAMpsI-
JKEHUSI Ha PE3UCTOPE.

OMBITHI, TEMOHCTPUPYIOITUE 3aBUCUMOCTD AJIEKTPHYE-
CKOT'0 COTIPOTUBIICHHUS TTPOBOJIHUKA OT €0 JUIUHBI, TIJI0-
[Ia/I¥ TIOTIEPEYHOTO CEUEHUS U MaTepurara.

[IpoBepka npaBuiIa CIOKEHUS HAPSKEHUH ITPH MTOCIIe-
JIOBAaTEIbHOM COEIMHEHUH JBYX pe3uctopos. Ilpo-
BEpKa TpaBujia JIsl CUJIBI TOKA MPH MapaijIeIbHOM CO-
€MHEHUHU pe3ucTopoB. OmnpeaeneHne padoThl AIEKTPH-
YECKOI'o TOKa, UAYIIEro uepe3 pezucrop. Onpenenenue
MOIITHOCTH 3JIEKTPUYECKOTO TOKA, BBIIEIAEMON Ha pe-
3ucrope. MccrnenoBanne 3aBUCUMOCTH CHIIbI TOKA, UAY-
1IEr0 Yepes3 JIaMIIOUKy, OT HalpsHKeHHUs Ha Hell. Onpe-
nenenue KIIJI narpeBatens. MccienoBanue MarHut-
HOT'O B3aMMOJICHCTBUSI ITIOCTOSIHHBIX MarHuToB. M3yue-
HU€ MarHUTHOTO MOJI IMOCTOSTHHBIX MarHUTOB IPU HX
o0beMHEeHNHU U pasnenenuu. McciaenoBanue neicTBus
3JIEKTPUYECKOr0 TOKa HA MArHUTHYIO CTPENKY. OMBITHI,
JEMOHCTPHUPYIOLIME 3aBUCHUMOCTh CHJIBI B3aUMOJCH-
CTBUSI KaTyIIKHM C TOKOM M MarHuta OT CHJIbI TOKa U
HallpaBJeHUsl TOKAa B KaTyuike. M3ydyeHuwe pneicrBus
MarHuTHOTO TOJII Ha MPOBOJHUK ¢ TOKOM. KoHcTpyn-
pOBaHME U U3y4eHue paboThl dneKTpoaBurarens. M3me-
penue KII/I anekrpoaBuraTenbHOi ycTaHOBKH. OTIBITHI

o HCCICA0OBAaHUIO SABJICHUA SHeKTpOMaFHHTHOﬁ




WHIYKIUU: HUCCICIOBAHUE HM3MECHEHUW 3HAYECHUS U

HaIlpaBJICHHUA HHAYKIIMUOHHOI'O TOKa

7.21

Du3nYeCKue SBJICHUS B IPUPOAE: IIEKTPUIECKUE sSIBIIC-
HUS B atMoc(epe, DIIEKTPUIECTBO KUBBIX OPraHU3MOB,
MarHuTHOE ToJie 3eMId, Jpei( MOII0COB, POIb Mar-

HUTHOT'O ITOJIA JJIA )KMU3HU Ha 3CMJIC, MOJIIPHOC CUSAHUC

7.22

TexHudeckue yCcTpOWCTBA: 3JIEKTPOCKOI, aMIEPMETP,
BOJIbTMETP, PEOCTAT, CUETUUK DIEKTPUUECKOI SHEPruHy,
JJIEKTPOOCBETUTENbHBIE MPUOOPHI, HarpeBaTeJIbHbIE
AIEKTPONPUOOPHI (TIPUMEPBI), IIEKTPUUECKUE TIPEIO-
XPaHUTENH, IEKTPOMArHuUT, dJIEKTPOABUTaTENb TOCTO-

SAHHOT'O TOKa, r€HEPATOP MOCTOAHHOI'O TOKA

9 KJIACC
Kon
Kon snemenTa [IpoBepsiemble AIEMEHTBI COAEPKaAHUS
paznena
MEXAHUWYECKUE ABJIEHUA
81 Mexannueckoe nBmxeHue. MarepuanbHas Touka. Cu-
' creMa oTcuéra

8.2 OTHOCUTEIBHOCTh MEXAaHUYECKOTO JIBHKEHUS

8.3 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE
HepaBnomepHoe mnpsimonuHeiiHoe auxeHue. Cpen-

8.4 HsiSl © MTHOBEHHAsI CKOPOCTb Tella IPU HEPAaBHOMEPHOM
TBUKEHUU

8
a5 VYckopenue.  PaBHOyckopeHHOE — MPSMOIMHEHHOE
' JBUKCHHE

8.6 CBoboanoe nagenue. OneiTh [anunes
PaBHOMEpHOE IBMXEHHE MO OKpYX)HOCTH. [lepuon u

8.7 yactoTa oOpamieHus. JIuHeiHas U yrioBas CKOpOCTH.
LlenTpocTpeMuTenbHOE yCKOPEHUE

8.8 [Iepsrlii 3akoH HproToHA

8.9 Bropoii 3akon Hetotona




8.10

Tperuit 3akoH HproToHa

8.11 [IpuHIUI CyNIEpIIO3UIIUN CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
813 Cuna TpeHMs: cuila TPEHHS CKOJIbKEHMUSI, CHIIa TPEHUS
' MOKOSI, APYTUE BUIBI TPCHUS
8.14 Cuna TsKeCTH U 3aKOH BCEMUPHOTO TSATOTEHUS. Y CKO-
' peHue cBOOOIHOTO MaIeHUs
8.15 JBuxenue mianer Bokpyr Connna. Ilepas kocmuue-
' CKasi CKOpocTh. HeBecOMOCTb U Meperpy3ku
8.16 PaBHOBecue maTepuanbHON TOUKU. AOCOIIOTHO TBEP-
' JI0€ TEJO
8.17 PaBHOBecue TBEPIOTrO Tenma C 3aKPEIUIEHHOW OCBIO
' BpaieHusi. MoMeHT cwibl. LIeHTp TskecTn
8.18 Nmnynec Tena. U3menenne ummnyinbca. IMITyabc CHITBI
8.19 3aKOH COXpaHCHHS HMITYJIbCA
8.20 PeakTnBHOE ABUKEHME
8.21 Mexanudeckasi paboTa ¥ MOIITHOCTh
8.99 PabGora cun Tskectu, ympyroctd, TpeHHs. CBs3b
' SHEPTHH U pabOTHI
823 [ToreHunanbHas SHEPrusl Teia, MOAHATOIO HaJ IO-
' BEPXHOCTHIO 3eMIIH
8.24 [ToTeHIManpHast SHEPTUS CXKATON TPYKUHBI
Kunernueckass sueprusi. Teopema O KHUHETHYECKOM
8.25
SHEPruu
8.26 3aKOH COXpaHEHUs1 MEXaHUYECKON SHEpruu
[IpakTuueckue paboOThI:
Omnpenenenue cpeHel CKOPOCTU CKOJbKEHHs OpycKa
WIM JIBUKEHHS IIapuKa IO HAKIOHHOM IUTOCKOCTH.
8.97 Omnpenenenne yCKOpeHHs Tella IPU PaBHOYCKOPEHHOM

JBH>KEHUH 110 HAKJIOHHOM IIJIOCKOCTH.
HccnenoBanne 3aBHCHMOCTH myTu OT BPCMCHU IIpHU
PaBHOYCKOPCHHOM ABUKCHUU 0e3 HayaJIbHOU CKOpPO-

CTH.




[IpoBepka THIOTE3BI: €CIM TPH PABHOYCKOPEHHOM
JBIDKEHUH 0€3 Ha4aJbHOW CKOPOCTH IMYTH OTHOCSTCS
KaK psAJl HEYETHBIX YUCEN, TO COOTBETCTBYIOIIUE MIPO-
MEXYTKH BPEMEHH OJTMHAKOBEI.

HccnenoBanne 3aBHCHUMOCTH CHJIBI TPEHHS CKOJIbXKE-
HUSL OT CHJIBI HOPMAaJIbHOTO jaaBieHus. OrpenerneHue
KOd(ppUIMeHTa TpeHUs CKoibxkeHus. OnpeneneHue
KECTKOCTH TpYXHHBL. OnpeneneHue padOTHI CHIIBI
TPEHUsI TIPH PAaBHOMEPHOM JIBM)KEHUH TeJa 10 TOpH-
30HTalbHON MOBepXHOCTH. Ompenenenue padboOTHI
CHJIBI yTIPYTOCTH TIPH MOABEME T'py3a C UCIIOIb30Ba-

HUEM HEIIOJABUKHOI'O U ITOABHUXKHOI'O 0710KOB

dusnyeckue ABICHUS B MmpUupoac: NpUINBLI U OTJIUBEI,

8.28 nBikeHne TuiaHeT CONMHEYHOW CHUCTEMBI, PEaKTUBHOE
JIBUKCHHE KUBBIX OPraHU3MOB
8.29 TexHu4eckue ycTpoucTBa: COUIOMETP, TaTYUKH M1OJIO-

YKEHUSI, PACCTOSIHUSA U YCKOPEHHUSI, PAKEThI

MEXAHWYECKUE KOJIEGAHM 11 BOJIHBI

KonebarensHoe nBmwkeHue. OCHOBHBIE XapaKTEpH-

> CTHKH KoJIeOaHHIl: epuo/i, 4acToTa, aMILUIUTY1a
9.9 MaremaTuueckuii U npy>kKMHHBIA MasTHUKHU. [IpeBpa-
' [ICHHE SHEPTUU MPHU KOJIeOaTeIbHOM JIBUKEHUU
6.3 3aryxaromue kojaebanus. BolHyX/IeHHBIE KOJIECOaHUS.
' Pe3onanc
Mexanuueckue BONHBL. (CBOWCTBA MEXaHUYECKHX
BosH. [IpojmonpHbie M TomepedHble BOJIHBL J[nnHa
9.4 BOJIHBI U CKOpOCTb €€  paclpoCTpaHEHHS.
MexaHuyeckue BOJIHBI B TBEPIOM TeJie, CeiicCMUYecKre
BOJIHBI
9.5 3ByK. ['poMKOCTB 1 BbICOTa 3ByKa. OTpaskeHUE 3ByKa
9.6 Wndpa3Byk u ynpTpa3Byk
[IpakTuueckue paboOTHI:
9.7 Omnpenenenre 4acTOThI U Miepro/ia KolebaHuii MmaTeMa-

THYCCKOI'O MassiTHHKA.




Omnpenenenre 4acTOThl M INepHojAa KojeOaHW mpy-
KUHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH EPHOA KOJICOaHUH 101
BEIICHHOT'0 K HUTH I'py3a OT JUIMHBI HUTH. MccnenoBa-
HHUE 3aBUCHUMOCTH IE€pPHOJAa KOJECOAHWU TMPYKHUHHOTO
MasiTHHKa OT Macchl rpy3a. [IpoBepka He3aBUCUMOCTH
nepuojia KojaebaHui rpy3a, MOBEIIEHHOTO K HUTH, OT
Macchl Tpy3a M JKECTKOCTH NpYXUHBL M3Mmepenue

YCKOPEHHSI CBOOOTHOTO TaJICHUS

dusnyeckue IBICHUS B npupoac: BOCIIPUATHE 3BYKOB

9.8 JKHUBOTHBIMH, 3€MJICTPSCEHHUE, CEHCMUYECKUE BOJIHBI,
IyHAMH, X0
9.9 TexHUUecKrue yCTpPOMCTBA: 3XOJIOT, HCMOJb30BAHUE

yIbTPa3ByKa B ObITY U TEXHHUKE

OJIEKTPOMATHUTHOE I1OJIE U DJIEKTPOMATHUTHBIE BOJIHBI

DNEeKTPOMarHUTHOE MoJie. DIEeKTPOMarHuTHbIE BOJHBI.

101 CBolicTBa JIEKTPOMArHUTHBIX BOJTH
10.2 [IIxaya 371€KTPOMAarHUTHBIX BOJIH
10.3 DnekTpoMarHuTHas npupoga cBera. CKOpOCTh CBETA.
' BonHoBEBIE CBOICTBA CBETA
10 [IpakTudeckue paboOTHI:
10.4 N3yueHne CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C IIOMO-
160 MOOMJIBHOTO TenleoHa
dwusndeckue SBICHUS B TPUPOJIC: OMOIOTUIECKOE JICH-
10.5 CTBUE BUIUMOTO, YyIbTPa(UOIETOBOTO U PEHTTCHOB-
CKOT'O M3ITyYeHHH
10.6 TexHUYeCKue YCTPOMCTBA: HCIIOJIB30BAHHUE DIIEKTPO-
' MarHUTHBIX BOJIH JIJISl COTOBOM CBSI3H
CBETOBBIE SABJIEHUA
111 JlyueBas mozens cBeta. Mictounuku ceera
11 11.2 [IpsimonuHENHOE pacIpoCTpaHEHHE CBETA
113 Otpaxenue cera. Ilnockoe 3epkano. 3akoH oTpake-

HUs CBETA




11.4

[Ipenomiienne cBera. 3aKOH MPEIIOMIICHHS CBETa.

[TonHoe BHYTpEeHHEE OTPAKEHHE CBETA

11.5

JInnza. Xox nydyei B JIMH3E

11.6

OnTudeckast cucrema Qoroanmnapara, MUKPOCKOIa U

TCIICCKOIIa

11.7

I'ma3 kak onTuyeckas cucrema. bau3opyKocTh U Aaib-

HO30PKOCTh

11.8

Paznoxenue 0enoro ceera B ciekTp. OnbiTel HploTOHA.

CrnoxxeHue ceKkTpaabHBIX 1IBETOB. [lucnepcus cera

11.9

[IpakTuueckue padboThI:

HccnenoBanue 3aBUCUMOCTH yTIila OTPaKEHHsI CBETO-
BOTO JIy4a OT yTJIa MaJIeHUsI.

N3ydenne xapakTepHCTUK M300pakeHUs TpeaMeTa B
IUIOCKOM 3€pKajie.

HccnenoBanue 3aBUCUMOCTH YTJIa MIPEJOMIICHUS CBe-
TOBOTO JIy4a OT YIJia MaJeHUs Ha TPAHUIIE «BO3IYX —
CTEKIIO».

[Tomyuenue n300pakeHHA C TIOMOIIBIO COOMPAIOIIIEH
JINH3BI.

Onpenenenne POKYCHOTO PacCTOSHUS U ONTHYECKOMN
CHJIBI COOMPAIOLIEH JIMH3BI.

OMnBITHI MO Pa3JIoKEHUIO OEJIOT0 CBETa B CIIEKTP.
OnpIThl 1O BOCHPHUSTHIO IBETa MPEIMETOB IMPU HX

HAOJIOJICHUH Yepe3 [IBETOBbIE (DHIIBTPHI

11.10

duznyeckue SIBICHUA B IIprupoac: 3aTMECHUA COJ'IHHa u
HYHBI, OBCTa TCJ, OIITHYCCKUC SABJICHUA B aTMOC(l)epe

(uBet HeOa, pedpakius, pagyra, MUPax)

11.11

TexHuyeckue ycTpoHCTBa: OYKH, MEPUCKOI, (oToar-

mapat, OIITUHYCCKUEC CBCTOBOAbI

12

KBAHTOBGIE

SABJIEHUA

12.1

OmnsiTel Pesepdopaa u miianerapHas MoZedb aToMma.

Mogens aroma bopa

12.2

I/ICHYCKaHI/IC U TIOIJI0ICHUC CBETAa aTOMOM. KBanThI.

JIunenyaTsie CIIEKTPHI




12.3

PagnoaktuBHOCTB. Anb(]a, 6eTa- 1 TaMMa-u3IIydeHHUs

12.4

Crpoenune atomHoro siapa. HykiionHas Moaenb aToM-

HOTro sapa. M3orormsl

12.5

PanuoaktuBHbie npeBpamienus. [lepuon momypacnana

ATOMHBIX AACP

12.6

SAnepHble peakyy. 3aKOHbI COXPAHEHUS 3apsA0BOI0 U

MacCCOBOI'O YHCECJI

12.7

OHeprust CBsI3U aTOMHBIX siaep. CBsA3b Macchl U dHEP-

I'n

12.8

Peaxuuu cunTe3a u nenenud saep. MIcTouyHUKM sHEP-

run CoJiHIA ¥ 3BE3]

12.9

Snepnas sHepreTuka. JleiicTBHE paMOAKTUBHBIX H3-

J'IyquI/Iﬁ Ha JXUBBIC OPraHU3Mbl

12.10

[IpakTuueckue paboThI:

HabnroieHne CIUTOIIHBIX M JIMHEHYAThIX CIIEKTPOB U3-
JTy9eHUSI.

HccnenoBanue TPEKOB: U3MEPEHUE YHEPTUU YACTHIIBI
10 TOPMO3HOMY TyTH (110 poTorpadusim).

H3mepenune panoakTuBHOTO (poHa

12.11

du3nyecKue SBJICHUS B MPUPOJAE: €CTECTBEHHBIN pa-
JTUOAKTUBHBIA (DOH, KOCMHUYECKUE JTY4YH, PaJUOAKTHUB-
HOE€ M3JIy4YeHHE MPUPOIHBIX MUHEPAJIOB, ICHCTBHE pa-

JAHMOAKTHBHBIX H3Hy‘leHI/Iﬁ Ha OpraHusM 4€JI0BCKa

12.12

TexHuyeckue yCTpOMCTBA: CIIEKTPOCKOI, WHAWBUIY-

AJTbHBIN A03UMETP, KaMEpa Bunscona




INPOBEPAEMBIE HA OI'D I1O ®PU3UKE TPEBOBAHUSA K PE3YJIbTA-
TAM OCBOEHHUA OCHOBHOIM OBPA3OBATEJIBHON TPOI'PAMMBI
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

Kon IIpoBepsiemble TpeGOBaHUS K NPeAMETHBIM pe3yJbTaTaM 6a30-
NpoBepPsIeMoro BOI'0 YPOBHSI OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHO NPOrpaMMbI
TpeOoBaHuUs OCHOBHOT0 0011ero odpaszosanus Ha ocHope PI'OC

[Tonnmanue ponu UMKy B HAyYHOU KapTUHE MUPa; CPOPMUPOBAH-
HOCTb 0a30BbIX MPEACTABICHUI O 3aKOHOMEPHOI CBSI3M U IMO3HaBae-
MOCTH SIBJIEHUH MPUPOBI, O POJIH SKCIIEPUMEHTA B (PU3HKE, O CHUCTE-
MooOpa3yrolel posii GU3UKH B Pa3BUTHH €CTECTBEHHBIX HAYK, TEX-
1 HUKHU U TEXHOJIOTUH, 00 3BONIONHNH (PU3NUECKUX 3HAHUHN U UX POJIU B
LIEJIOCTHOM €CTECTBEHHOHAay4YHON KapTHHE MHUpa, O BKJIAJE POCCUIi-
CKUX U 3apyOeXHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAyKH, OObsCHE-
HUE IPOLIECCOB OKPY’KAIOIIEro MUPa, Pa3BUTHE TEXHUKH U TEXHOJIO-

rui

3HaHUs 0 BUJAX MaTepuu (BEUIECTBO U MOJIE), O ABM)KEHUH KaK CIIO-
cobe cymiecTBOBaHUSI MaTepuu, 00 aTOMHO-MOJICKYJIIPHON TEOPUH
CTPOCHHUsSI BEIIECTBA, O (PM3WUYECKON CYIIHOCTH SIBICHUU TPHUPOIBI
(MexaHWYeCKHUX, TETIOBBIX, JIEKTPOMATrHUTHBIX U KBAHTOBBIX ); YMe-
2 HUE Pa3/InyaTh SIBIICHUS MO OMHCAHMIO MUX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIHNX JaHHOE (U3UYECKoe sBIie-
HUE; YMEHHE PacliO3HABATh ITPOSBIICHUE U3YUCHHBIX (PU3HUECKUX SIB-
JICHUH B OKPYXAIOIIeM MUPE, BBIACISS X CYIIeCTBEHHBIE CBOWCTBA

(TTpu3HAaKM)

Bnagenue ocHoBaMM MOHSTHHHOIO alirapara U1 CMMBOJIMYCCKOI'O

A3bIKa (I)I/ISI/IKI/I M UCIIOJIB30BAHUC UX IJIA pCHICHUA y‘leﬁHLIX 3aJa4,

3 YMEHHE XapaKTepPH30BaTh CBOMCTBA TeJ, (PU3UYCCKUE SBJICHUS U
IPOIIECCHI, UCTIONB3YS (PYHIAMEHTAIBLHBIC M SMIHUPHUECKUE 3aKOHBI
4 YMeHue onuchiBaTh U3yYEHHBIE CBOWCTBA TEN U (PU3UYECKHE SBIIC-
HUS, UCTIONB3Ys PU3NUECKHIE BETUIUHBI
Brnagenue ocHoBaMU METOJIOB HAYYHOTO MTO3HAHUS € YYETOM COOITIO-
5 JEHUs TIpaBUII 0€3011acHOrO TpyAa: HaOMIoAeHne (PU3UIECKHX SIBIIE-

HUH:




YMEHHE CaMOCTOSTEIIbHO COOUPATh AKCIIEPUMEHTAIBHYIO YCTAHOBKY
U3 TJaHHOTO Habopa 000PYIOBAHUS 110 WHCTPYKIIUHU, OIUCHIBATH XOJ]
OTIBITA U 3AIKCHIBATH €0 PE3yIbTaThl, (HOPMYIHPOBATH BHIBOIKI;
IPOBE/ICHUE NPSIMBIX U KOCBEHHBIX M3MEpPEHMHA (PU3MUECKUX BEIH-
YMH: YMEHHE IUIAHUPOBATh MU3MEPEHHUS, CAaMOCTOSATEIBHO COOUpaTh
9KCIIEPUMEHTAJIbHYIO YCTAHOBKY 110 MHCTPYKLIUH, BBIYUCIISATh 3HAUE-
HUE BEJINYMHBI U AaHAJTM3UPOBATH MOJyUYEHHBIE PE3YJIbTAThI C YUETOM
3a/laHHOM MOTPEIIHOCTH PE3YJIbTaTOB U3MEPEHUI;

IIPOBEJICHUE HECJIOKHBIX IKCIEPUMEHTANbHBIX HMCCIEeI0BaHUI; ca-
MOCTOSITEIbHO COOMPATh 3KCIIEPUMEHTAIBHYIO YCTAaHOBKY U IPOBO-
JUTH MCCIIEI0BaHNE TI0 MHCTPYKIUH, IPEACTABIATh IOJyUYEHHbIE 3a-
BUCHUMOCTH (PM3UYECKUX BEIMYMH B BUJE TAaOIUI U rpapUKOB, yUu-
THIBaTh MOTPEIIHOCTH, JI€IaTh BBIBOJIBI IO Pe3yJbTaTaM HCCIIE0Ba-

HUA

[Tonnmanue xapakTepHBIX CBOMCTB (PU3NYECKUX Mojenel (MaTepu-
aJIbHasl TOYKa, a0COJIIOTHO TBEPOE TENIO, MOJENIN CTPOCHHUS Ia30B,
KUAKOCTEN U TBEPABIX TEJI, INIAHETAPHAs MOJENb aTOMA, HyKJIOHHAs
MOJIENIb aTOMHOI'O $1/Ipa) ¥ YMEHHUE MPUMEHATh UX A OObACHEHMS

(bU3UYECKUX MPOIECCOB

Ymenue oObsCHATH (PU3HUECKUE MPOLECChl U CBOMCTBA TN, B TOM
YHCclie 1 B KOHTEKCTE CUTyal[il MPaKTUKO-OPUEHTUPOBAHHOIO Xa-
pakTepa, B 4YaCTHOCTH, BBISBIIATH MPUYMHHO-CIICJICTBEHHBIE CBSI3U U
CTPOUTH 00BSCHEHHUE C ONOPOI HAa U3YUEHHBIE CBOMCTBA (PU3NUECKUX

HBHeHHﬁ, (bI/ISI/ILIeCKI/IC 3aKOHbI, 3aKOHOMCPHOCTH 1 MOJCIIN

YMeHue pemarb pacuéTHble 3a1aun (Ha 6a3e 2 — 3 ypaBHEHU), UC-
TI0JIb3YsI 3aKOHBI M (JOPMYJIBI, CBSI3BIBAIOLIHE (PU3HMUCCKHIE BETUIHHBI,
B YaCTHOCTH, 3alIChIBATh KPATKOE YCIIOBUE 3a]1a4H, BBISBIISITH HEJIO-
CTAIOIIUE JIaHHbBIC, BHIOMPATh 3aKOHBI M (OPMYIIbI, HEOOXOIUMBIC
Uil e€ pElICHUs, MCIIOJIb30BaTh CIPABOYHBIC JAHHBIC, TPOBOIUTH
pacuéThl U OLIEHUBATH PEATTUCTHYHOCTD MOTYYCHHOTO 3HaUeHus (hu-
3UYECKOI BETMYHHBI; yMEHHE ONPEACTATh Pa3MEPHOCTh (PU3HUECKOi

BCJIIMYHHEI, HOqueHHOﬁ IIpU pCHICHUHU 3aJa91

YMmenue XapaKTCpU30BaTb IMPHUHIUIIBI JEHCTBUS TEXHHYECKUX
YCTpOﬁCTB, B TOM 4YHCJI€ OBITOBBIX HpI/I60p0B, U MPOMBIINIJICHHBIX

TCXHOJIOTHYCCKUX MPOLECCOB I10 UX OMUCAHUIO, UCITOJIB3YSI 3HAHUA O




CBOMCTBaX (PU3NUECKUX SBICHUN U HEOOXOJUMBIE (PU3NIECKUE 3aK0-

HOMEPHOCTHU

10

YMeHHe UCTOoNb30BaTh 3HAHUSA O (PU3NYECKUX SIBICHHUSIX B IOBCE-
JTHEBHOM >KHU3HHM JIJIs oOecrieueHrst 6€30MacHOCTH P 00paIieHuu ¢
OBITOBBIMH TPUOOPAaMU U TEXHHUYECKHMMH YCTPOMCTBAMH, COXpaHe-
HUS 3]I0POBBSI M COOJIIOZCHUS HOPM SKOJIOTUYECKOTO IMOBEICHUS B
OKpY’Karolllel cpejie; MoHMMaHue He0OXOAUMOCTH IPUMEHEHUSI J0-
CTH)KCHHIA (U3MKU M TEXHOJIOTHH I PAMOHAIBLHOTO IPUPOJIO-

ITOJIb30BAaHUs

11

OneIT noucka, npeoOpa3oBaHus U MpeicTaBiIeHUs HHpopManuu Gpu-
3MYECKOTO COAEPIKaHUSI C MCIOJIb30BaHUEM HH(POPMAITMOHHO-KOM-
MYHUKaTUBHBIX TEXHOJIOTHI{; YMEHHE OLIEHUBATh JJOCTOBEPHOCTB T10-
JTy4eHHOU WHPOPMAIINK Ha OCHOBE UMEIOIINXCS 3HAHWIA U TOTIOJTHU-
TEJIBHBIX HCTOYHUKOB; YMEHHE HCIIOJIh30BaTh TPU BHIMOJHEHUH
y4eOHBIX 33/IaHUil HAYYHO-TIONMYJISIPHYIO JIUTEPATYPY (PU3UIECKOTO
COJIep)KaHMsI, CIPABOYHBIE MaTepUaNbl, pecypchl cetn HHTepHer;
BlIaZicHuEe 0a30BBIMU HaBBIKaMH TpeoOpa3oBaHus WH(pOpMaNUM W3
OJIHOM 3HAKOBOW CHCTEMBI B JIPYTI'yl0; YMEHHE CO3/1aBaTh COOCTBEH-
HbIE€ MMMCbMEHHBIE U YCTHBIE COOOIIEHNSI Ha OCHOBE MH(QOPMAIINH U3

HECKOJIbKHUX HCTOYHUKOB




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMbBIX HA OI'D
11O ®U3UKE

Kon IIpoBepsieMblii 3JIeMEHT COJEePKAHUSA
1 MEXAHUWYECKUE ABJIEHUA
11 Mexannueckoe JBuxkeHHEe. MarepuanbHas Touka. Cucrema orcyéra.
' OTHOCHUTENBHOCTD ABHXKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe JiBIAKeHHE. Cpeansisi ckopocTh. Dopmyna amns
1.2 BBIYMCIICHUS CPEJIHEH ckopocTH: V = Sft
PaBHOMEpHOE NpsiMOSIMHENHOE IBUYKEHUE. 3aBUCUMOCTh KOOPJUHATHI T€JIa OT
BPEMEHH B CIIy4ae paBHOMEPHOT'O MIPSIMOJIMHENHOTO JIBHKECHMUS:
1.3 () =x, +vt
I'pacduku 3aBUCHMOCTH OT BPEMEHH IS MPOEKIIMH CKOPOCTH, IPOEKIIUHU Tepe-
MEILEHHUs, TyTH, KOOPANHATHI IPU PABHOMEPHOM IPSIMOJIMHEMHOM JIBUKEHHUN
3aBUCUMOCTb KOOPJIMHATHI TeJIa OT BPEMEHHU B CIIy4ae paBHOYCKOPEHHOTO Ipsi-
MOJIMHEHHOT O ABUKEHUS:
2
(D) =V, #1+ay* ;
2
@opMynbl UIsl MPOEKLUHUHU IMEPEMELIEHUs, MPOCKIUNU CKOPOCTH U IPOEKIUHU
YCKOPEHHS IPU PABHOYCKOPEHHOM MPSAMOJUHEHHOM JABUKEHUU:
2
1.4 s, () =uvy, -t+a, X
U.\'(f) =Up, T4, £,
a,(f) =canst,
szz - le: =la,s,
I'pacduku 3aBUCUMOCTH OT BpEMEHU JJISl IPOSKIUU YCKOPEHHUSI, TPOEKIIMH CKO-
POCTH, IIPOEKIUU NTepEMELEHUs, KOOPAUHATBI IIPU PABHOYCKOPEHHOM IIPSIMO-
JVMHENHOM JABM>KCHUU
CBobonHoe nanenue. @opMyiibl, OMUCHIBaIOIIME CBOOOIHOE MaJJeHUE Teja Mo
15 BEPTUKAIM (JBIKEHHE Teja BHMU3 MM BBEPX OTHOCUTENIBHO IOBEPXHOCTU
' 3emin). ['padukn 3aBUCUMOCTH OT BpEMEHHM ISl IPOEKLUU YCKOPEHHUS, TIPOEK-
LMY CKOPOCTH U KOOPJIUHATHI ITPH CBOOOIHOM Na/IeHUH TeJa MO BEPTUKAIIH




CKopocTh paBHOMEPHOTI'O JABM)KEHUS Tejla 110 OKpYKHOCTH. Hampasnenue cko-
pOCTH.

dopmyna s BEIYUCICHUS CKOPOCTH Yepe3 paJnyC OKPYKHOCTH U TIEPUOJT 00-

paicCHusAd:
2nR
o=
T

LenTpoctpemurenbHoe yckopeHue. HampapieHue LEHTPOCTPEMHUTEIBLHOTO

1.6 yckopeHusi. @opmyia JijIsl BEIYUCICHUS YCKOPEHUSI:
2
a. - L
"R
®dopmyra, CBA3BIBAIOIIAS TIEPUO]] M YACTOTY OOpaICHUS:
V= 1
T
Macca. IInotHocTh BemecTa. @opmyJia A1 BBIYUCICHUS TUIOTHOCTH
_m
1.7 V
1.8 Cuna — BektopHas puzmdeckas BennuuHa. CI0KeHHue CUl
1.9 SIBnenne nnepuuu. Ilepsrerit 3axkon HeroTona
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHarpaBie€HHOCTh BEKTOPA YCKOPEHHUs TeJla U BEKTOpa CUJIbI, IEUCTBYIONIEH
Ha TeJo
Bzaumopeiicteue Ten. Tpetnit 3akon HeroToHa:
1.11 Fy 4 =—-F_
Tpenue mokos U TpeHue cKobkeHus. Dopmyiia 11sl BBIYUCICHUS MOAYJISI CUITBI
TPEHUS CKOJIbKEHUS:
1.12

FTP=|.L-;"'-T




1.13

Hedopmarus Tena. Yopyrue u Heynpyrue nedopManuu. 3aKOH yIpyrou jie-

¢dopmaruu (3axoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTECHHE. 3aKOH BCCMHUPHOI'O TATOTCHUA:

my -M,
F=G.-—L1_2
R
Cuna TsbKecTd. Y CKOpeHHe CBOOOHOTO MaeHHUS.
®opmyna Ui BBIYUCIEHUS CHIIbI TSKECTH BOJU3U MOBEpXHOCTH 3emnu: F =
mg.
JBmxenue mianet Bokpyr Connna. [lepBas kocMudeckas CKOpOCTb.

HesecomocTs u neperpysku

1.15

Nmnynec Tena — BekTopHas pu3nyeckas BEIMUMHA.
D=mi

Nmnynse cucremsl Ten. U3mMenenune ummnyibca. MMiyabe cuitbl

1.16

3aK0H COXpaHEHUsI UMITYJIbCa I 3aMKHYTOW CHCTEMBI TE:
p=myU +m, U, =const

PeaktuBHOE nBIDKEHNE

1.17

Mexanunyeckas pabora. @opmyiia ajsi BBIYUCICHUS paOOThl CUIIBL:

A=Fscosa

Mexaandeckas MOITHOCTh:

v=4
I

1.18

Kunernueckas n IMOTCHOHAJIbHAA SOHCPIUsd. d)opMyna JJIs1 BBIYUCIICHUA KMHC-

THYECKOMN OHCPTHUU:

HIU‘E
By

TeopeMa 0 KMHETUYECKOM OHEPTUH. CDOpMy'J'Ia JJIs BBIYMCIICHUA ITOTCHII M AJIb-

HOM OHEPTUHU TCJia, MIOAHATOIO

Hag 3eMiéit:




E, =mgh

1.19

Mexanudeckast SHEPTHUs:
E=E;+E p

3aKoH coxXpaHEeHUs1 MexaHu4Yeckoil sHeprun. dopmyna yist 3aKkoHa coXpaHe-
HUS MEXaHUUYECKOM 3HEpruu B OTCYTCTBHE cuJil TpeHus: E = const.

[IpeBpanieHne MexaHM4EeCKOW SHEPIUH IPHU HAJIMYUK CUIIBI TPEHHUSL.

1.20

[IpocTeie MexaHU3MBI. «30JI0TO€ TPABUIIO» MEXAHUKH.
Poruar. Moment cuter: M - Fl.

VYcnoBre paBHOBECHUS phlyara:
M +M +..=0
[ToasmxHbIi 1 HeMOABIWKHBIN O0510Ku. KITJI mpocThIx MexaHU3MOB,

n= Anonesman

A‘S&TIZ&‘IH

1.21

JlaBiienue TBEpIOro TEA.
dopmyna A1 BBIYUCICHUS JTaBJICHHS TBEPIOTO Tea:

_F
p_S"

JaBnenue raza. ATMmocdepHoe JaBiIcHUE.

r UAPOCTATUYCCKOC JAaBJICHUEC BHYTPH KUAKOCTHU.

CDopMyna JJI BBIYHUCICHUA JaBJICHUA BHYTPU XHUJAKOCTH!

p=pgh+p_,

1.22

3axoH [lackans. ['mapaBmudeckuii npecc

1.23

3akon Apxumena. Gopmyna g onpeaenaeHus] BHITAIKUBAIONICH CHIIbI, JEH-

CTByIOH_[eﬁ Ha T€JI10, HOpr)KéHHoe B XXUAKOCTb UJIU I'a3:
F A T pgv

YcnoBue nmapanus Tena. [lnaBanue CYJ0B 1 BO3QYyXOIlJIaBaHHC

1.24

Mexanunueckue kKoyiebanusi. AMIUIMTY 1A, IEpUOJ] U yacToTa Kojebanuit. dop-

MYyJa, CBA3bIBAOIIAA YaCTOTY U ICPUOJ KOJICOAHUI:




1.25

MareMaTtrueckuii U IPYKUHHBIN MasTHUKU. lIpeBpalienne snepruu npu KoJe-

0aTeIbHOM JIBWKECHUH

1.26

3aryxaromue xKonebanus. Bernyxnenusie konebanus. Pezonanc

1.27

MexaHu4JecKue BOJIHEL. HponoanHe M IOIICPCYHBLIC BOJIHBI. I[JII/IHa BOJIHBI "

CKOPOCTb PacpOCTPAHECHUS BOJHBI:

h=v-T

1.28

3Byk. I'poMKOCTh U BbIcOTa 3ByKa. OTpa’keHue 3ByKOBOM BOJIHBI Ha T'paHUIIE

nByX cpell. UHpa3Byk U yiabTpa3Byk

1.29

Ipakxmuueckue pabomoi

N3mMepenne cpeaHel IUIOTHOCTH BEIIECTBA; apXUMEIOBOM CHUIIBI; KECTKOCTH
MPYXXUHBL, KOA((ULIMEHTA TPEHUSI CKOJIbKEHUS; paObOThl CUJIBI TPEHUS, CHUIIBI
YIOPYTOCTH; CPEIHEH CKOPOCTH JBHKEHHUS OpycKa MO HAKIOHHOMW IJIOCKOCTH;
YCKOPEHHS OpyCKa IPH JBMKEHUHU TI0 HAKIIOHHOM TIIOCKOCTH;, YaCTOTHI U TIEPH-
oJla KoJiebaHWii MaTeMaTH4YeCKOro MasiTHUKA; YaCTOThl U Nepuoaa KoneOaHuit
MPY>KUHHOTO MAasTHHKA; MOMEHTAa CHJIbI, IEHCTBYIOIIETO Ha phluar; padoThl
CWJIBI YIIPYTOCTU IPU MOIBbEME Ipy3a ¢ MOMOIIbIO HETIOABM)KHOIO OJI0Ka; pa-
OOTBI CUJIBI YIIPYTOCTH MPH MOABEME TPy3a C MOMOIIBIO OJIBUKHOTO OJIOKA.
Hccnenoanue 3aBUCMMOCTH apXUMEIOBOM CUJIBI OT 00bEMa MOTPYKEHHOM Ya-
CTH TeJla U OT IJIOTHOCTH KHUAKOCTH; HE3aBUCUMOCTH BBITAIKUBAIOIICH CHJIBI
OT MAacchl TeNa; CHJIbI TPEHUSI CKOJIBKEHUS OT CHJIBI HOPMaJIbHOTO JIaBJICHUS U
OT pO/ia MOBEPXHOCTH; CUJIbI YIIPYT'OCTH, BO3HUKAIOIIEH B IPY>KUHE, OT CTEIIEHU
neopmaly npyKUHbL; YCKOpEeHUs OpycKa OT yriia HakjIOHa HalpaBJIAIOIIEH;
nepuoja (4acToThl) KOJIeOaHU HUTSHOTO MasiTHUKA OT JJIMHBI HUTH; TTEPHOA
KoJIe0aHUI MPYKUHHOTO MasgTHHUKA OT MAacChl Ipy3a M >KECTKOCTH MPYKUHBI;
UCCJIEJIOBAHME HE3aBUCHUMOCTU TEpHOJa KOJNECOAHWM HHUTSHOIO MasTHUKA OT

MacCChI I'py3a. HpOBepKa YCJIOBUS PAaBHOBECHS pblvara

1.30

Qusuueckue s61eHUs 8 npupooe. TIPUMEPHI IBIKEHUS C PA3IMYHBIMU CKOPO-
CTSIMU B KUBOH U HEXXKMBOW NIPUPOJIE, IEUCTBUE CUIIBI TPEHUS B IIPUPOJIE U TEX-
HUKE, IPUIMBBI U OTJIUBBI, IBHKEHUE I1aHeT CONIHEYHOM CHUCTEMBl, peaKTHB-
HO€ JBM)KECHUE JKUBBIX OPraHU3MOB, PbIYard B TEJIE€ YEIOBEKA, BIMSHUE aTMO-
c(epHOro aBJICHUs Ha KUBOW OpraHu3M, IJIaBaHUE PbIO, BOCIPUSATHE 3BYKOB

JKUBOTHBIMH, 3CMJICTPSCCHUC, celicMHU4YecKue BOJIHBI, YHAMH, 3XO0O




Texnuueckue ycmpoiicmea.‘ CIIMAOMCTP, HATUYUKH ITOJIOKCHHA, PACCTOAHUA U
YCKOPCHUSA, TUHAMOMCETP, INOAIIUIIHUKHU, PAKCThI, pbIyar, HOI[BI/I)I(HBIﬁ 1 HCIIO-

JIBUKHBINA OJIOKH, HAKJIOHHAS TUIOCKOCTb, TIPOCTHIE MEXaHU3MBI B OBITY, CO00-

L3l HIAFOIIUECS COCY/IbI, YCTPOMCTBO BOAOIPOBO/IA, THAPABIMYECKHIA TPECC, MaHO-
MeTp, 6apoMeTp, BBICOTOMED, TOPIITHEBOW HACOC, apEOMETP, IXOJIOT, UCIOIB30-
BaHHE YJIbTPa3ByKa B ObITY M TEXHUKE
2 TEIJIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKECHHUST MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU CTPOCHHS Bellle-
2.1 cTBa. Monenu TBEPAOro, KUAKOTO U ra3000pa3HOrO COCTOSHUMN BEIECTBA.
Kpucrannmuueckne n amop(HbIe Tena
25 JIBmxenue yacTull BemecTBa. CBA3b CKOPOCTH IBMKEHUS YaCTHUIL C TEMIIEPATY-
' poii. BpoyHoBckoe nBmxkeHue, Tuppys3us
2.3 CMaumnBaHue U KanwUIsIpHbIE SIBJICHUS
24 TennoBoe pacmmpeHue U CxaThe
2.5 TennoBoe paBHOBecHE
26 BryTtpennsist sHeprusi. Pabota u Teruionepenavya Kak ciocoObl HK3MEHEHUS BHYT-
' PEHHEN PHEPTUU
2.7 Bunel Teronepenayn: TemIONpPOBOIHOCTb, KOHBEKIUS, U3TyUCHHE
HarpeBanne u oxnaxaenue Tten. KonndecTBO TeminoTel. Y aenbHas
TEIUIOEMKOCTb:
2.8
O=am(t,~1,)
3aKOH COXPAaHEHHUS PHEPrHuH B TEIUIOBBIX Mpolieccax. YpaBHEHUE TEIJIOBOTO
Oananca:
2.9
O +0, +..=0
Hcnapenue u koHaeHcanus. Mi3MeHeHue BHyTpEHHEH SHEPTUU B MPOIECCE UC-
910 napeHuss M KoHAeHcanuu. KumneHue IKUIKOCTH. VYJelbHas TeroTa
. napoo6pasoBanus: L = Q/m
2.11 BnaxxHocTs BO31yXa
212 [InaBnenue u kpuctasunzanus. MismMeHeHue BHyTpeHHEN SHEPTUU IpH IJIaBIIe-

HHUU U KpUCTAJJIN3AalluU. VY aenpHas TemIoTa MIaBICHMS:




2.13

BuyTpeHHsAs dHeprusi cropaHusi TOIUIMBA. Y IeNbHAs TEIUIOTA CTOPaHMs TOII-

muBa: 0 = Q/m

2.14

[punuuns! padots! Temnosbix apurateneii. KI1/[ reroBoro apuraresns

2.15

Ipakmuueckue pabomol

N3mepenue ynenpHON TEINIOEMKOCTH METAJUTMYECKOT 0 [IWIMH/IPA; KOJIUYECTBA
TEIUIOTHI, IOJIy4YEHHOTO BOJOM KOMHATHOM Temieparypbl (PUKCUpOBaHHOMN
MacChl, B KOTOPYIO OIYIIEH HArPEThIA HWJINHJID; KOJIUYECTBA TEIJIOTHI, OTAAH-
HOT'0 HArpeThIM LUIMHAPOM, IIOCIIE OITYCKAHMS €r0 B BOAY KOMHATHOM TeMIIe-
paTypbl; OTHOCUTEIBHOM BJIIAJKHOCTH BO3yXa; yIEIbHON TEIUIOTHI IIaBICHUS
npaa. MccnenoBanue M3MEHEHHUSI TEMIEPATYPhl BOABI IIPH PA3JIMUHBIX YCIIO-
BUSIX; SIBJICHMS TEIUIOOOMEHa MpU CMEUIMBAHUU XOJOIHOM M Topsiued BOJBI;

Imponecca uCrnapCHus

2.16

Qu3suueckue sA61eHUs 8 npupoode: TOBEPXHOCTHOE HATSHKEHHE U KalWLISPHbIE
SBIIEHUSI B TIPUPOJIE, KPUCTAJIBI B MpHUpoje, uznydenue CoiHIla, 3aMep3aHue

BOJIOEMOB, MOPCKHE OpHU3bI; 00pa30BaHUE POCHI, TYMaHa, WHEsl, CHera

2.17

Texuuueckue ycmpoticmea: KalWJUISPBI, IPUMEPHI UCIOJIb30BAHUS KPHUCTAJ-
JIOB, *HUJIKOCTHBIA TEPMOMETp, IATUUK TEMIIEpaTypbl, TEPMOC, CUCTEMa OTOII-
JICHUsI TOMOB, TUTPOMETPBI, ICUXPOMETP, NapoBasi TypOuHa, IBUraTellb BHYT-

PEHHETO CropaHus

OJIEKTPOMATI'HUTHBLIE SBJIEHUA

3.1

9J'IeKTpI/ISaI_II/I$I TCII. HBa BH A JJICKTPHUUYCCKUX 3apA10B

3.2

BzaumoneiictBue 3aPsPKCHHBIX TCII. 3aKkoH Ky.]'IOHa

3.3

3aKoH COXpPaHCHHA SJICKTPHUICCKOI'O 3apsaaa

3.4

9J'ICKTpI/I‘ICCKOC I10JIC. HaHpH)KéHHOCTB QJICKTPUYCCKOI'O II0JIA. HpI/IHI_II/IH Cy-

MEPNO3UNIHNHU SJICKTPUUCCKUX moJIei (Ha Ka4CCTBCHHOM ypOBHe)

3.5

Hocurenn QJICKTPUYICCKHUX 3apsAa0B. I[eflCTBHe SJICKTPUYCCKOT'O TI0JIA Ha 3JICK-

TPUUICCKHUC 3aPAJBbI. HpOBOI[HI/IKI/I " JUDJICKTPUKU

3.6

[TocTostHHBIN neKTpUUeCcKUil TOK. JlelicTBUS anekTpuueckoro Toka. Cuiia Toka.

Hanpsxenue.
l=qg/t,U=A/




DJIEKTPUYECKOE CONPOTUBIICHUE. Y IETbHOE AIEKTPUIECKOE COMPOTUBIICHHE:

3.7 R =pl/S
38 3akon Oma s ydactka snekrpuueckoit nenu: | = U/R
[TocnenoBarenbHOE COCIMHEHHUE MPOBOJHUKOB:
I,=1,; U=U,+U,: R=R +R,
3.9 [TapannensHOE COeTMHEHNE MPOBOAHUKOB PABHOTO COMPOTUBIICHUS:
U =UyI=1+I,; rR=5
2 2 5
CMmenranabIe COSMHEHUS TPOBOTHUKOB
310 PaboTta u momHOCTS 2nekTpuueckoro Toka. A = Ult, P = Ul
3akoH [[xoyns — Jlenna:
3.11 O=I"-R-t
312 OnbiT Opcrena. MarHUTHOE MOJE MPSAMOro MPOBOAHUKA C TOKOM. JIMHHMM
MarHUTHON MHIYKITUU
313 MarauTHoe IoJie IIOCTOSHHOrO MaruuTa. B3anMoaeiicTBre MOCTOSHHBIX Mar-
HUTOB
3.14 JleficTBMEe MarHUTHOTO TIOJISI HA MMPOBOJAHUK C TOKOM
3.15 Omnsitel Gapazes. SBienue snekTpoMarHuTHON HHIYKIUH. [IpaBuiio Jlenna
Ilpakmuuecxue pabomoi
H3mepeHue 3eKTPUYECKOTO COMPOTUBIICHUS PE3UCTOPA; MOIIHOCTH JJICKTPH-
YECKOT'0 TOKAa; pabOTHI AIEKTPHIECKOTO TOKa.
3.16 HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BOSHUKAIOIIETO B MTPOBOJHUKE (pe3u-

CTODBI, naMnqua), OT HAIIPAKCHUA Ha KOHIIAX MPOBOAHUKA, 3daBUCUMOCTHU CO-
NPOTUBJICHHUA OT MJIMHBI IMPOBOAHUKA, IUIOIAAU €ro IMOIICPEYHOr'o CCUCHUS U

YACIBHOTO COIIPOTUBJICHUSL.




[IpoBepka mpaBuiia Jyis 3NEKTPUUYECKOTO HAMIPSIKEHUS IIPU MIOCIEA0BATEILHOM
COEIMHEHUH MTPOBOAHMKOB; IIPaBUJIa JIJIsl CUJIbI SJIEKTPUUYECKOr0 TOKA IpH Ia-

paJIEIbBHOM COEIMHEHUH ITPOBOJHUKOB (PE3UCTOPHI U JIAMIIOYKA)

DQusuueckue A1eHUs 8 Npupode. dICKTPUIECKUE SBICHUS B aTMochepe, dek-

3.17 TPHUYECTBO )KUBBIX OPraHU3MOB, MATHUTHOE T0JIE 3eMJIH, Ipetid MOTH0COB, pOJIb
MarHUTHOTO TIOJISI JUIS )KU3HH Ha 3eMUIe, TIOJIIPHOE CUSHUE
Texnuueckue ycmpoticmea: SIEKTPOCKOI, aMIIEPMETpP, BOJIBTMETP, PEOCTarT,
CUETYHK AIIEKTPUUYECKON IHEPTUH, SIEKTPOOCBETUTENBHBIE TPUOOPHI, HarpeBa-
3.18 TebHBIE DJEKTPONPHUOOPH! (IIPUMEpPHI), DSIEKTPUUYECKUE TPEAOXPAHUTEINH,
AIIEKTPOMArHUT, JJIEKTPOJBUTATENb MOCTOSTHHOTO TOKA, T€HEPATOp MOCTOSH-
HOTO TOKa
3.19 DnekTpoMarHuTHbIE BOJHBI. [1IKkana 3JeKTpOMarHUTHBIX BOJH
3.20 JlyueBas mozienb cBeta. [IpsiMONMHEIHOE paciipoCTpaHEeHUE CBETa
3.21 3akoH oTpaxeHus cera. [1nockoe 3epkaino
3.22 [Ipenomienune cBera. 3aKOH MPEITOMIICHHUS CBETa
3.23 Jucnepcus cera
3.2 JIunza. Xoa nydeit B muH3e. DOKyCHOE paccTOsHME JTUH3bI. ONTHYECKAs] CHIIa
' mun3el: D = 1/F
3.25 I'ma3 xak ontuueckas cuctema. OnTHYECKUE TPUOOPHI
Ipaxmuyeckue pabomol
H3MepeHne onTHYECKOW CHIIbI COOMPAIONICH JTMH3BI; (POKYCHOTO PAaCCTOSHUS
cobuparoiieii JIMH3bI (TI0 CBOWCTBY PaBEHCTBA pa3MepoB IMpeIMeTa U h300pa-
KEHHS, KOTJa IPEeMET PACIIOJIOKEH B IBOWHOM (POKYyCe), TIOKa3aTels PeIoM-
3.26 JICHUSI CTEKJIA.
HccnenoBanue cBOWCTBA W300pasKEHUS, TOIYYEHHOT'O C TIOMOIIBI0 COOMparo-
IIEH JIMH3bI; K3MEHEHUS] (POKYCHOTO PACCTOSIHHS IBYX CJIOXKCHHBIX JINH3; 3aBH-
CUMOCTH yTJia MPEJIOMJICHUs CBETOBOrO Jyda OT yIjla MaJCHUS Ha TPaHUIIC
«BO3IyX — CTEKIIO»
397 Qusuueckue sagnenus 6 npupooe: 3atmenust ConHua u JIyHsl, BeTa Tel, ONTH-
. Yyeckue sBJIeHUs B aTMocdepe (LBeT Heba, pedpakiys, pagyra, MUPax)
308 Texnuueckue ycmpoticmea: 04KH, IEPUCKOIL, (hoToanmapar, ONTHIECKUEe CBETO-
' BOJIBI
4 KBAHTOBLGLIE SIBJIEHUA




PamnoaktuBHOCTh. Anb(ha-, 6eTa-, ramma-u3nydenusi. Peakuuu anbda-u 6era-

4.1
pacnaza

42 Omnwitel Pesepdopma mo paccesnuto anbda-gactum. [lmamerapHas mojens

' aToMa

4.3 CocTtaB aTOMHOTO sijipa. M30TomBI

4.4 [Iepnon nonypacnazga aTOMHBIX SAEp

4.5 SnepHble peakiuu. 3aKOHbI COXPAHEHUS 3apsAJ0BOI0 U MAaCCOBOI'O YHCET
Quzuueckue s61€HUs 8 NPUpPoOe. eCTECTBEHHBIN PaIMOAKTUBHBIN (OH, KOCMU-

4.6 YeCcKUe JIyYHd, paJiMOaKTUBHOE W3JIyYE€HUE MPHUPOJHBIX MUHEPAJOB, JEHCTBHE
PaZMOaKTUBHBIX U3ITyUYE€HUH Ha OpraHU3M 4eJloBeKa

47 Texuuueckue ycmpoticmea: CIEKTPOCKOI, UHIUBUIYaJIbHbIN JO3UMETp, KaMepa

Bunbcona, anepHasi 3HEpreTuKa




YUYEBHO-METOJJUYECKOE OBECIIEUEHUE OBPA3OBATEJIb-
HOT'O MPOIIECCA
OBSIBATEJBHBIE YUEBHBIE MATEPUAJIBI JUISI YYEHUKA

» dusuka: 7-i knacc: 6a30BbIM YpOBEHb: YueOHUK; 3-€ U3/laHue, nepepadoTaH-
Hoe [leppiikun .M., ViBanos A.U. Akuuonepnoe oOmectBo «M3aarenbeTBo
«IIpocsemenue»

» Gusuka: 8- kinacc: 0a30BbIA ypOBEHb: YUEOHUK; 3-€ u3gaHue, nepepado-
tanHoe [lepwikun .M., IBanoB A.M. AkunonepHoe obmectBo «M3aaTens-
ctBO «IIpocBenieHne»

» Gusuka: 9-i kinacc: 0a30BbIA ypPOBEHb: YUEOHUK; 3-€ u3aHue, nepepado-
tanHoe [leperikun .M., I'ytauk E.M., IBanoB A.W. u np. AkiimoHepHoe 00-

mICCTBO «HSI[&TGHLCTBO ((HpOCBGH_IGHI/IG»

METOANYECKHUE MATEPHUAJIBI JIS1 YUYUTEJIA

1. ®enepanvhas Pabouast mporpamma dusuka (7-9 kiaccel), 6a30BbI YPOBEHb
2. Mapon A.E., Mapon E.A. ®u3uka. JlugakTuyeckue MaTepuaibl. 7 Kiacc.

3. Mapon A.E., Mapon E.A. ®u3zuka. Jlugaktnueckue Matepuaisl. 8 Kiacc.

4. Mapon A.E., Mapon E.A. ®u3zuka. Jlugaktuueckue Marepuaisl. 9 kiacc.

5. Jlykammuk B.U. COopHUK BOPOCOB ¥ 3a7a4 1o ¢pusuke. 7-9 ki1

6. KouTponbsHbIE B caMOCTOsTENbHBIE PA0OTHI 1O Gu3uKe. 9 Kimacc: K yueo-
Huky A.B. [lepeimkuna, E.M. I'ytauk «®u3zuka 9 kmace» / O.U. I'pomiiesa.

7. Tectsl o ¢usuke. 9 kinacc: k yueounuky A.B. Ilepeiikuna, E.M. I'yTHuK

«Duzuka 9 kiacc»



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbBI CETU
HUHTEPHET

bu6mnorexa IIOK
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