MMHUCTEPCTBO OBPA3BOBAHUS 1 HAVKU
JIOHELIKOM HAPOJIHOM PECITYBJIUKU
T'OCYJJAPCTBEHHOE BIO/)KETHOE OBILEOBPABOBATEJIbHOE VUPEXIEHUE
«CPEJTHSIS LIIKOJIA Ne 33 TOPOJJCKOI'O OKPYI'A MAPHYIIOJIb»
JTOHELIKOM HAPOJHOM PECITYBJIUKU

PACCMOTPEHO COI'/TACOBAHO

Ha 3aceganuu IIIMO yuureneir  3amecrurens qupekropano Y BP
€CTECTBEHHO- NBanosa O.B.
MaTeMaTHYeCKOro LUKJIa ot 28.06.2025
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PABOYAS ITPOTPAMMA
10 y4eOHOMY IIPEMETY
«Puznka»
it oOy4Jaromuxcst 7 — 9 KiraccoB

r.0. Mapuynosns, 2025



MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma no yuebHomy npeamery «Dusnka» Ha ypoBHE OCHOBHOTO 0011ero 00pa3oBaHus
COCTaBJICHA Ha OCHOBE IOJIOKEHHH M TpeOOBaHMU K pe3yJbTaTaM OCBOCHHs 00pa30BaTebHON
MIPOrpaMMBI ¢ y4eToM (penepaiibHoil paboueii mporpamMmbl BocriuTanus 1 KoHienuuu npenoiaBanus
yueOHoro npeamera «dusmnkay, a Takxe:

- ®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
®enepanun» (C UBMEHEHUSIMU U IONIOJIHEHUSIMHU );

- [Ipukaza Munnpocsemnienus Poccun ot 31.05.2021 Ne 287 «O06 yTBepKaCHUU
(benepanbHOro rocy1apcTBEHHOI0 00pa30BaTEIbHOTO CTaHJapTa OCHOBHOTO 00I1Iero 00pa3oBaHUs»
(B pea. nmpukazoB Munnpocsemenus Poccun ot 18.07.2022 Ne 568, ot 08.11.2022 Ne 955,

o1 27.12.2023 Ne 1028, ot 22.01.2024 Ne 31);

- Ilpukaza Munnpocsemenus Poccun ot 18.05.2023 Ne370 «O6 yTBepxkaeHUU
denepanbHON 00pa30BaTENbHON MPOrPaMMbl OCHOBHOTO OOIIETr0 00pa3oBaHUs» (B pell. MPUKA30B
Munnpocsenienust Poccuum ot 01.02.2024 No 62, 19.03.2024 No 171, ot 09.10.2024 Ne 704);

- [Ipukaza Munnpocsemnieanst Poccun ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu [lopsika
OpraHM3alliii ¥  OCYUIECTBIICHUSI  O0pa30BaTEIbHOW  JAEATEIBHOCTH IO OCHOBHBIM U
o0mieo0pa3oBaTelbHbIM MPOTrpaMMaM — OOpa30BaTeIbHBIM IMPOTpaMMaM HAUYaIbHOTO OOILEro,
OCHOBHOTO OOIIIETO ¥ CPETHETO 0OIIETO 00Opa30BAHUS.

- [Ipukaza Munnpocsemenust Poccun ot 07.10.2022 Ne 888 «O BHeceHMM HM3MEHEHUH B
[Topsimoxk opraHM3allMd W OCYIIECTBIEHUS 0Opa30BaTEIbHOM JEATENBHOCTH IO OCHOBHBIM
o01eo0pa3oBaTeNIbHBIM MpOrpaMMaM — OOpa30BaTeNIbHBIM IpOrpaMMaM HadajabHOTrO OOLIero,
OCHOBHOT'0 OOIIIETO U CPEHETO 00111ero 00pa30BaHus, YTBEPKIEHHBIN MprUKa3oM MUHIpOCBeIIeHNs
Poccun ot 22.03.2021 Ne 115».

- [Ipuka3za MunnpocBemenuss Poccun ot 05.11.2024 Ne 769 «OO6 yTBepKAeHUU
benepanbHOro nepevyHs y4eOHMKOB, JOMYIIEHHBIX K MCHOJIb30BAHUIO MPU peaTu3alii UMEIOIINX
rOCy/IapCTBEHHYIO aKKpeIUTaluil0 o0pa3oBaTeNbHBIX MPOrpaMM HayalbHOIO OOIIEro, OCHOBHOI'O
o01iero, cpeaHero o0mero o0pa3oBaHUs OpraHU3ANMIMH, OCYIIECTBISIOMMMEI 00pa30BaTEeIbHYIO
JesTeIbHOCTb, U YCTAaHOBJICHUU MPEAEIIEHOTO CPOKA HMCIOJIb30BAHUS MCKIIOUEHHBIX YUEOHHKOB U
pa3pabOTaHHBIX B KOMIUIEKTE ¢ HUIMH y4EOHBIX TTOCOOHID.

- [Ipukaza Munnpocemennss Poccun ot 18.07.2024 Ne 499 «O06 yTBepKaeHUU
(benepanbHOIo MepevHs 3IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, AOMYIIEHHBIX K HCIIOIB30BaHUIO
IpU peain3alliil HUMEIOIUX TOCYAAPCTBEHHYIO aKKpEIUTAIMI0 O0O0pa3oBaTelIbHBIX MPOTrpaMM
HAyYaJIbHOTO 0OIIEr0, OCHOBHOTO OOIIEro, CpeHEro 001ero oopa3oBaHus».

- YceraBa I'BOY «CIII Ne33 T'.O. MAPUVIIOJIb» (HoBast pemakumsi), YTBEPKICHHOTO
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npuka3zoM MunnctepcTBa oopazoBanus u Hayku Jlonenkoit HapogHoii PecryOmmku ot 1 utons 2024
r. Ne 976;

- Y4eOHoro miana ocHOBHOTO 061ero oopazoBanus [ BOY «CII Ne33 I'.O. MAPUVYTIOJIb»
Ha 2025-2026 y4eOHbIi TO/I.

Copepxanue IIPOrpPaMMBI no  ¢u3MKe  HampaBJIEHO  Ha dbopmMupoBanue
€CTECTBEHHOHAYYHOH TI'pPaMOTHOCTH OOYyYarOIIUXCA UM OpPraHM3aluI0 H3y4YeHHs (GU3MKA Ha
NesTeIbHOCTHOM OCHOBE. B mporpaMme 1o ¢pu3nke y4uThIBatOTCS BO3MOXKHOCTH Y4€OHOTO IpeiMeTa
B peamuzanuu TpeboBannii ®I'OC OOO K MIaHUPYEMbIM JUYHOCTHBIM M METalpeIMETHBIM
pe3ysbTaTtaM 00y4deHus, a TAK)Ke MEXKIPEIMETHbIE CBSA3H €CTECTBEHHOHAYUHBIX YUYEOHBIX TPEIMETOB
Ha ypOBHE OCHOBHOTO 00II1ero 00pa3oBaHusl.

[IporpamMa 1o (uU3MKE YCTaHABIMBAET pacHperesieHHe y4yeOHOro MaTepualia 1o rojam
oOyueHus (1o Kiaccam), mpeajaraeT IPUMEPHYIO MOCIeI0BATEIbHOCTh U3YYSHHSI TEM, OCHOBAHHYIO
HAa JIOTUKE Pa3BUTHUS IPEIMETHOTO COJIEP>KaHUS M YUE€TE BO3PACTHBIX OCOOCHHOCTEH 00yJaroImuxcsl.

[Tporpamma 1o pusnke pazpadboTaHa C METBI0 OKa3aHMSI METOAMYSCKON TIOMOIIN YIUTEITIO B
COo3JIaHNH paboUeil MPOrpamMMEbI 10 Y4eOHOMY MTPEIMETY .

OuzrkKa SBISETCS CUCTEMOOOPA3YIOIIUM MJIi €CTECTBEHHOHAYYHBIX Y4€OHBIX IMPEIMETOB,
MOCKOJIbKY (DU3MYECKHE 3aKOHBI JIEKAaT B OCHOBE IPOIIECCOB M SIBJICHHM, HM3y4aeMbIX XHUMUEH,
Ouosorueit, actpoHoMuel W Qusndeckor reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MHUpa, IPEAO0CTaBIsIET Hanbosiee siCHble 00pa3iibl MPUMEHEHHUS! HAyYHOTO METO0/1a TIO3HAHMS,
TO €CTh CII0c00a MOTYYEHHUs JOCTOBEPHBIX 3HAHUN O MUpE.

OnHa M3 rnaBHBIX 337ay (PU3MYECKOro 0Opa3oBaHUs B CTPYKType o0Imero oOpa3oBaHUsS
COCTOMT B (POPMHUPOBAHUY €CTECTBEHHOHAYYHOI IPaMOTHOCTH 1 MHTEpeCca K HayKe Y 00yUaronuxcs.

W3ydyenne ¢usukn Ha 0a30BOM ypOBHE IMpEAINOJIaraeT OBJAJACHUE CIEIYIOLIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIUMH €CTECTBEHHOHAYYHYIO I'PaMOTHOCTb:

®  Hay4YHO OOBSCHSTH SBJICHUS;

®  OIICHMBAThH U IOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEIOBAHMUS;

®  HHTEPIPETHPOBATH JAaHHBIC W HCIIOJIh30BaTh HAYYHBIC JTOKA3aTEILCTBA IS MONYYCHUS
BbIBOJIOB. Llenu wu3yueHuss (puU3MKM Ha ypoBHE OCHOBHOIO 00IIero oOpa3oBaHHs ONpPEIEIICHbI B
Konnenuuu npenonaBanust  yueOHoro mnpeamera «Dusnka» B 00pa3oBaTeNbHBIX OpraHU3aAMIX
Poccuiickoit ®denepanuy, pealu3yIONIMX OCHOBHBIE — 00Ie00pa3oBaTeNbHbIE  MPOrPaMMBI,
yTBepkaAEHHOW pemenueM Kosutermnm MunucrepcrBa mnpocsemenus Poccuiickonn ®denepanuun
(npotokon ot 3 gexabps 2019 r. Ne ITK4eH).

Henu nzyyenus pusuku:

e puOOpeTeHHEe HWHTepeca W CTPEMJICHUS OOyYalomMXcs K HaydyHOMY H3yYEHUIO



IPUPOJIBI, PA3BUTHE UX UHTEIUIEKTYyaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE TMPEACTABICHHA O HAyYHOM METOJe TMO3HaHUs U (OPMHPOBAHUE
HCCIIEI0OBATEILCKOTO OTHOILICHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (opmMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysibTaTa M3yYeHHs OCHOB CTPOCHUS
MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (PH3HKHY;

e (opmHpOBaHHE MPEICTABICHUI O pONMU (PU3MKH AJS Pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU M TEXHOJIOTHIA;

® pa3BUTHE NPEICTABICHUNA O BO3MOXHBIX cdepax Oyaymie npodeccnoHaIbHOR
JeSTeTbHOCTH, CBA3aHHON C (PM3UKOM, MOTOTOBKA K JaJIbHEHIIEMY 00y4YE€HHUIO B 3TOM HAIIPABJICHHH.

JlocTikeHne 3THX Leded mporpamMmbl 1O (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3zoBaHMs 00ecreunBaeTCs PELICHUEM CIIEAYIOLINX 3a1a4:

e mpuoOpeTeHHe 3HAHUM O JAUCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHHYECKHUX,
TEIUIOBBIX, IEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

e [puOOpeTeHHWEe YMEHMH ONUCBIBATb U  OOBACHATH (U3NYECKUE SBICHUS C
MCIOJIb30BAHUEM I10JTyUYEHHBIX 3HAHUI;

® OCBOGHHE METOJOB pEIICHUS TPOCTEHINNX pPACYETHBIX 3a/Ja4 C HCHOJIb30BAHUEM
(bU3NIECKUX MOJIENIEH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

e pa3BUTHE YMEHHWH HAOMIOAAaTh TPUPOAHBIC SBICHHWS W  BBIOJHATH  OIBITHI,
nabopaTopHble pabOThl M IKCIIEPUMEHTATIBHBIE UCCIIEIOBAHUS C MCIIOIb30BAaHUEM U3MEPUTEIBHBIX
pubOopOB;

e OCBOEHHE TNpPHUEMOB pabOTHl ¢ UHpOpManued (GU3MUECKOro CcoJepkKaHUs, BKIOYas
MHPOPMAIIMIO O COBPEMEHHBIX JOCTIKEHUSX (U3WKH, aHAIN3 W KPUTHUECKOE OIICHUBAHHE
uHpOpMaINH;

®  3HAKOMCTBO cO cepamu MpodhecCHOHAIBHON JesITeIbHOCTH, CBA3aHHBIMU C (PU3UKOM,
U COBPEMEHHBIMH TE€XHOJOTHSIMH, OCHOBAHHBIMU Ha TOCTH)KEHUSAX (PU3NYECKON HAYKH.

Ha usyuyenue ¢usuku (6a30BbIii ypoBeHb) Ha ypOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUs
otBoauTcs 238 ywacoB: B 7 kiacce — 68 yacoB (2 yaca B Heneno), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kmacce — 102 daca (3 vaca B Hememo).

[Tpennaraemslii B mporpaMme 1o ¢Gpu3uKe rnepeueHb J1abopaTOPHBIX PadOT M OMBITOB HOCUT
PEKOMEHIaTEeNbHBIN XapaKkTep, YUUTENb JejaeT BEIOOp MpoBeeH s Ja00paTOPHBIX PadOT U OMBITOB
C Y4€TOM WHAMBHIYaTbHBIX 0COOEHHOCTEH OOYYaIONIMXCS, CIUCKA SKCIIEPUMEHTAITBHBIX 3aaHHH,

npeajaracMaixX B paMKaxX OCHOBHOTI'O IoCyJapCTBEHHOT'O 3K3aMEHa 110 CbI/ISI/IKe.



COJAEP)KAHUE OBYYEHUA 7 KIIACC

Pa3nes 1. ®u3uka u e€ posib B NO3HAHMH OKPY/KAIOLIEr0 MUPA.

®usuka — Hayka o npupoge. SBnenus npuponsl. OuU3ndecKue SBICHUSA: MEXaHUYECKUE,
TEIUIOBbIE, JJICKTPUYECKNE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

@dusnueckue BeauuuHbL. M3mepenue Qusnueckux BenuuuH. DuU3MUECKUE NPUOOPHI.
ITorpemnocTs n3MepeHuid. MexayHapoaHas CUCTeMa €IMHMULI.

Kak ¢usuka u npyrue ecTecTBEHHBbIE HAyKHM H3Yy4YaloT NpHpoIy. EcTecTBeHHOHAY4YHBIN
METOJl TIO3HaHUS: HaONIOJEHHE, IIOCTAHOBKA HAyYHOIO BONPOCA, BBIABMIKEHHE TI'MIIOTE3,
HKCIEPUMEHT 110 IPOBEPKE TUIoTe3, 00bsiICHEHNE Halmo1aeMoro spieHus. Onucanue Gpu3nyeckux
ABJICHUH C IIOMOILBIO MOJENICH.

JleMOHCTpaLUH.

1.  MexaHnyeckue, TEIUIOBBIE, IEKTPUIECKHE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2.  ®uspueckue NpUOOPHI U MpoOLEAYpa  HPSIMbBIX U3MEPEHHH  aHaJIOrOBBIM U

U(PPOBBIM IPUOOPOM.

JlabopaTopHbie paGoThHI U ONBITHI.
Onpeznenenue LeHb! JeISHUS IIKaTbl U3MEPUTEIbHOTO pHOopa.
N3mepenune paccTosHAM.

N3mepenune o0bEMa )KUIKOCTH U TBEPJOTO TeNna.

A

Ornpenenenne pa3MepoB MaJIbIX TEIL.

7. H3mepeHue TtemmepaTypsl INpU IIOMOIIM >KMIKOCTHOIO TEPMOMETpa M JaT4MKa
TeMIIEpaTyphbl.

8. IlpoBenenue wuccieqoBaHHs MO MNPOBEPKE TUIIOTE3bl: JAAJBHOCTH MOJETA MIapUKa,
MYIIEHHOTO TOPU30HTAJIbHO, TEM 0O0JIbIlIE, YeM OOJIBbIIIE BHICOTA ITyCKa.

Pa3nes 2. IlepBoHavyaibHbIC CBeICHUS O CTPOCHUH BeLECTBA.

CrtpoeHue BelecTBa: arToMbl U MOJIEKYJIbI, X pa3Mepsbl. OIBITHI, JOKa3bIBAKOIINE TUCKPETHOE
CTPOEHHE BEILIECTBA.

JBmxenne yactul BemecTBa. CBA3b CKOPOCTH JIBWKEHHS YacTUIl C TEMIEpaTypoOu.
BbpoyHoBckoe gBwxkenue, aup¢dysus. B3aumoneiicTBue uacTHIl BemIECTBAa: NPUTSHKEHUE U
OTTaJKUBaHUE.

ArperaTHple  COCTOSIHHSI ~ BEIIECTBAa: CTPOCHHME Ta30B, IKUAKOCTEH U TBEPIBIX
(kpucTayuIMyecKux) Ted. B3auMocBsI3p MeXay CBOWCTBaMH BELIECTB B pPAa3HBIX arperaTHbIX
COCTOSIHUSIX U X aTOMHOMOJIEKYJISIPHBIM CTpoeHneM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

JleMOHCTpaLUH.

1. Habmronenne OpOyHOBCKOTO JIBUYKEHUSI.



2. Habmonenne quddysun.

3. HaOmoneHue sIBICHHM, OOBSICHSIONIMXCS NPUTSHKCHHEM WIH OTTAIKMBAHHUEM YaCTHII
BEILIECTBA.

JlaGopaTopHble padoThI U ONBITHI.

1. Onenka nuamerpa aToMa METOJIOM PsIIOB (C UCTIONIb30BaHuEeM (oTorpadmuii).

2. OnbITHI 1O HAOJIOACHUIO TEIIJIOBOTO PACIIMPEHUS Fa30B.

3. OneITbI 10 OOHAPYKEHUIO IEHCTBUS CUII MOJIEKYJISIPHOTO IPUTSKEHMSL.

Pa3nen 3. /IBu:KeHHe M B3aUMO/IeiiCTBHE TeJl.

Mexanuueckoe nBH>XeHUE. PaBHOMepHOE U HepaBHOMEpHOE ABMkeHue. CKOpOCTb.

Cpenusist CKOpoCTh IPH HEPABHOMEPHOM JIBIXKCHUH. Pacuér myTu U BpeMEeHU IBHKEHUSI.

SlBnenve wHepnuu. 3aKOH HHEpPUMU. B3auMoaeicTBHME Tell Kak MNpUYMHA H3MEHEHUS
CKOpPOCTHU JBI)KEHHMsS Tel. Macca kak mepa uHepTHocTH Tena. [lnotHocte BemectBa. CBsi3b
IUIOTHOCTHU € KOJIMYECTBOM MOJIEKYJ B €IUHUIE 00bEMA BELIECTBA.

Cuta kak xapakTepucTuka B3aumMoaecTBus Tei. Cuia ynpyroctu u 3akoH ['yka. M3mepenue
CWJIBI C TIOMOIIBIO TMHAMOMETpA. SIBlIeHHE TATOTeHUs U cuia TsbkecTr. Cuiia TSHKECTH Ha JAPYTUxX
mnaHerax. Bec Tema. HeBecomocTh. CrokeHue CWIJI, HAOpaBJIEHHBIX [0 OJHON MPSMOM.
PaBnonelictByromas cuit. Cuiia TpeHusi. TpeHue CKoJbKeHUs U TpeHUe Mokosl. TpeHue B mpupoae u
TEXHUKE.

JdemMoHcTpanuu.

1. HabGmroneHne MexaHU4eCKOro ABMKCHUS Tela.
N3mepenne CKopocTH IPSIMOJIMHEUHOTO JBUKECHHS.
Habumronenue siBiieHus: UHEPLUU.
Habmronenne n3mMeHeHns cCKopocTy MpH B3aUMOAEHCTBUH TEl.

CpaBHeHI/Ie Macc 10 B3aUMOJICHCTBUIO TEIL.

A O e

CrnoxeHue cuil, HarpaBJIEHHBIX 110 OJHOM MpsSMOH.
JlaGopaTtopHbie padoThI M ONBITHI.
1. OmpeneneHne CKOPOCTH paBHOMEPHOTO JBIKCHHs (IIApHKa B JKUJIKOCTH,
MOJIENH 3JIEKTPUUECKOT0 aBTOMOOMJIS U TaK Jajee).
2. OmpeneneHue cpenHe CKOPOCTH CKOJBKEHHMA Opycka WM IIapuka o
HAKJIOHHOM ITOCKOCTH.
3.  OmnpexneneHue MIOTHOCTH TBEPOTO TeENA.
4. OnbIThl, TEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDKeHHs (nedopMaiiyu) MpyXKHHBI OT
IIPUJIOKEHHOM CHJIBL.

5. OHBITI)I, ACMOHCTPHUPYIOIIUE 3aBUCUMOCTDb CHUJIbI TPCHUSA CKOJIBXKCHHUA OT BECa TCJIa U
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XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pasnen 4. JlaBiienune TBEPABIX TeJl, :KUAKOCTEN U ra3oB.

Hasnenne. CriocoObl yMEHBIIICHUS U yBEIMYCHHS aBlieHUs. J[aBieHue raza. 3aBHCUMOCTh
JaBJIeHUd ra3a oT o0bEma, Temreparypsl. [lepenaua naBieHus TBEPABIMU TeIaMH, KUAKOCTIMU U
razamu. 3akoH [lackans. [lTneBMaTuueckre MauHbl. 3aBUCUMOCTb 1aBJICHUS KUAKOCTHU OT MIyOUHBI.
I'unpocratuueckuii mapamokce. CooOmiaromuecs cocyabl. [ uapaBIuveckine MeXaHHu3MBbI.

AtMocdepa 3emun u arMocdepHoe aaBiieHue. [IpHUMHBI CyIIECTBOBAaHUS BO3IYIIHOMN
obonoukn 3emumn. Onwir Toppuuemnu. M3mepenwe atMochepHOro naBieHUS. 3aBUCUMOCTh
aTMoc(hepHOro JaBJleHUs OT BBICOTHI HaJ ypoBHeM Mops. [Ipubopsl s usmepenus arMochepHOro
JIABJICHMUSL.

JleiicTBHE KUAKOCTU U ra3a Ha NOrpyXEHHOE B HUX Teno. BrlTankuparomas (apxumenoBa)
cuia.

3akoH Apxumena. [lnaBanue Ten. BozayxomiaBanue.

JleMOHCTpaLUH.

1. 3aBHCHMOCTbH JaBJI€HUS raza OT TEMIIEpPaTyphbl.

2. Ilepenaya naBieHUs: KUIKOCTHIO U Fa30M.

3. Coolmiaromuecs: CoCy/Ibl.

4. T'mppaBnuueckuii mpecc.

5. IposiBnenue neictBust aTMOCHEPHOTO TABIICHUS.

6. 3aBHCHMOCTH BBITAIKHBAIONIEH CHIIBI OT O0bEMa TMOTpPYKEHHOM dYacTH Tena W
MJIOTHOCTHU KHUJAKOCTH.

7. PaBEHCTBO BBITAIKHUBAIOIIEH CHUIIbI BECY BBITECCHEHHOM JKHUJIKOCTH.

8. VYcnoBue TUIaBaHWS ~TeN: IUIABaHWE WM TIOTPYXKEHHE Tl B

3aBUCUMOCTH OT COOTHOILIEHHSI TUIOTHOCTEH Tela U KUAKOCTH.

JlabopaTopHbie padOTHI M ONBITHI.

1. MHccnemoBanue 3aBUCHMOCTH Beca Tella B BOJIE OT 00bEMA MOTPY>KEHHOH B )KUIKOCTh YaCTH
Tena.

2. OmnpeneneHue BBITATKUBAIOIIEH CHIIbI, JEHCTBYIOIIEH Ha TEJIO0, MOTrPyKEHHOE B
AKUIKOCTb.

3. [TIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOIIEH CHJIbI, JEUCTBYIOIIEH Ha TEJIO B
XKHUIKOCTH, OT MacChl Tea.

4.  OnpITbl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTh BBITAJIIKUBAIOIIEH CHIIBI, ACHCTBYIOIIEH Ha
TEJO B KHUJIKOCTH, OT 00BhEMA MOTPYKEHHOM B KUAKOCTh YaCTH TEJA U OT TUIOTHOCTHU KHUJIKOCTH.

5. KoHcTpympoBaHWe apeoMeTrpa WM KOHCTPYHpPOBAaHHE JIOJKH U ONpenesieHHe e
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TPYy30MOABEMHOCTH.

Pa3nen 5. Pabora u MOIIHOCTB. JHeprus.

Mexanunueckas padota. MOITHOCTb.

[IpocThie MexaHU3MBIL: pblYar, OJ0K, HAKIOHHAs IIOCKOCTh. [IpaBuiio paBHOBeCHs phluara.
[Ipumenenue mpaBuiia paBHOBECHs pbldyara K 0J10Ky. «3o10Toe rnpaBuioy» Mexanuku. KI1/I nmpocteix
MexaHu3MoB. [IpocTeie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanunyeckas sHeprus. Kunernueckas u noreHunainbHas 3Heprus. [IpeBpanienue omHOro
BHJIa MEXaHUYECKOM YHEPTUU B IPYroil. 3aKOH COXPAHEHUs SHEPTHH B MEXAHHKE.

JdeMoHcTpanuu.

1. IIpumepsl IPOCTHIX MEXAHU3MOB.

JlabopaTopHble paGoThHI U ONBITHI.

1. Omnpenenenuie pabOThI CHUIIBI PEHUS MPU PABHOMEPHOM ABIKEHUH TEJIa 110
TOPU30HTAIBHON OBEPXHOCTH.

2. HccnenoBaHue ycaoBHM paBHOBECHS pblyara.

3. Wsmepenue KII/] HaKTOHHOM TUIOCKOCTH.

4. H3ydeHue 3aKoHa COXpAHEHUS MEXaHUYECKOMN 3HEPTUU.

8 KIIACC

Pa3neu 6. TenJioBble siBJIeHHS.

OcCHOBHBIE MOJOXKEHUS MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH CTPOEHUs BellecTBa. Macca u
pa3Mepbl aTOMOB U MOJIEKyJ. ONBIThL, MOATBEPKAAOIINE OCHOBHBIE TOJOXKEHHUS MOJEKYISIPHO-
KMHETUYECKOW TEOpPHH.

Mogenu TBEPAOTO, KUAKOTO U Ta3000pa3HOT0 COCTOSHUM BemiecTBa. Kpucrammnueckue u
amopdusie Tena. OOBICHEHHE CBONCTB ra3oB, >KMJIKOCTEH M TBEPABIX TET HAa OCHOBE IMOJIOKECHUIA
MOJIEKYJISIPHO- KHHETHYecKoW Teopuu. (CMauuMBaHMEe W KalWUISIPHbIE SIBJIEHUS. TerioBoe
pacIIMpEHHE U CKATHUE.

Temnepatypa. CBsi3b TeMIeEpaTypbl CO CKOpPOCTbIO TEIUIOBOTO JBI)KEHHS YaCTHII.
Buytpennss sHeprus. CiocoObl M3MEHEHUs1 BHYTPEHHEH 3HEepruu: TeIulonepeadya U COBEpIICHHE
paboTbl. Buas! Temonepeaauu: TeIIONPOBOIHOCTh, KOHBEKIHS, 3TyYSHHUE.

KonnyectBo TemnoThl. YenbHas TEIUIOEMKOCTh BelIecTBA. TE€MIOOOMEH M TEIIOBOe
paBHOBecHe. YpaBHeHHE TemioBoro OanaHca. [lnaBieHue M OTBepAEBAaHHME KPUCTATMYECKUX
BelIecTB. Y enbHas TerioTa miuasienus. [lapoodpazoBanue u konaencauus. Mcnapenue. Kunenue.
YaeneHas Temjora mapooOpa3oBaHUS. 3aBHCHMOCTh TEMIIEpaTyphl KUIMEHHUS OT aTMOC(HEpHOro
JaBJICHUSI.

BrnaxnocTs Bo3ayxa.



OHeprus ToIMBa. Y IeJibHas TEII0Ta CrOpaHusl.
[Tpuniuns! padoTsl TertoBsix nurareneit KI1/] TemnoBoro apurarens. TemioBsie ABUTaTen
U 3al1UTa OKPY’KaIoLIEN cpebl.
3aKOH COXPAaHEHMS U IPEBPALLEHUS SHEPTUH B TEIIOBBIX ITPOLIECCaX.
JdeMoHcTpanuu.
1. HaGmonenne OpOyHOBCKOTO IBUKCHHUS.
Ha6monenue nuddysnu.
Habumoienue siBneHni cMaunBaHus U KaIWIIISIPHBIX SIBICHUI.
Habutoienue TeninoBoro paciupeHus Ted.
W3menenue naBieHus ra3a npu U3MeHEHUU 00bEMa U HarpeBaHUU UITH OXJIAXKICHUM.
[IpaBuiia u3MepeHus Temrneparypsl.
Buasl Teruionepenaun.

OxnaxkieHue Mpu COBEPILIEHUU paboThI.

X N kWD

Harpesanue nipu coBepiieHUH paOOThl BHEIIHUMU CHIIAMH.

H
e

CpaBHeHHE TEMIOEMKOCTEN Pa3IMYHbIX BELIECTB.

11. HaGaronenue KuneHus.

12. HaGnrogeHue moCTOSIHCTBA TEMIIEPATYPhI MPH IIaBICHUH.

13. Mopenu TenaoBBIX JBUTATEIICH.

JlabopaTopHbie pa6oThI U ONBITHI.

1. OnbITHI IO OOHAPYKEHUIO NEUCTBUS CUIT MOJIEKYJISIPHOTO TPUTSHKEHUSI.

OnBITHI IO BBIPATMBAHUIO KPUCTAIIJIOB TOBAPEHHOM COJIM MIJIM caxapa.

OnbIThI MO HAOJIOIEHUIO TETJTIOBOTO PACIIUPEHUS Fa30B, )KUJIKOCTEH U TBEPIBIX TEL.

Ormpenenenue naBJieHNs BO3AyXa B 0a/UIOHE HITPHUIIA.

wok o w N

OnbITHI, JEMOHCTPHUPYIONINE 3aBUCUMOCTh [aBJIEHHUS BO3AyXa OT ero oO0bémMa
HarpeBaHus WIH OXJIaXKICHUS.

6. I[IpoBepka rHUIMOTE3pl JUHEHHOW 3aBUCHMOCTH  JUTMHBI CTOJIOMKA KHJIKOCTH B
TEPMOMETPHUUECKOI TpyOKe OT TeMIepaTyphl.

7. HaOmionieHne M3MEHEHMs BHYTPEHHEH HSHepruu Teja B pe3yibTaTe TEIUIONepenaud U
paboThl BHEIITHUX CHIL.

8. HccnenoBanue siBiieHUs TEMJI000MEHA MPU CMEUIMBAHUU XOJIOHOM U ropsiuei BObI.

9. OmpeneneHre KOMWYECTBA TEIUIOTHI, TIOJYYEHHOTO BOJOW TpPU TEIUIOOOMEHE ¢
HArpeThIM METATUYECKUM IHIUHAPOM.

10. Onpenenenue yneabHOU TEINIOEMKOCTH BEILIECTBA.

11. HMccnenoBanue mpoiiecca ucrnapeHusl.



12. OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3AyXa.

13. Omnpenenenue yaenbHOM TEIUIOTHI IIJIaBIECHUS JIbJA.

Pa3nes 7. DinekTpuyecKkue  MATHUTHBIE SIBJICHHSA.

OnexTpuzanys Te. [[Ba poaa snekTpUuyecKux 3apsaaoB. BzaumozelicTBue 3apspkeHHBIX Tell.
3akoH KyiioHa (3aBUCHMMOCTH CHIIBI B3aUMOJEHUCTBUS 3apsUKEHHBIX TEJI OT BEIMUYUHBI 3aps/iOB U
PACCTOSIHUSL MEXIY TeIaMu).

Onekrpuueckoe noiue. Hampsok€HHOCTH snexTpuueckoro nois. IlpuHuun cynepnosunuu
JIEKTPUUYECKUX T0JIeH (Ha Ka4YeCTBEHHOM YPOBHE).

Hocurenu »aeKkTpu4ecKUX 3apsioB. ODJIEMEHTapHBIM AeKTpuueckuid 3apsa. CTpoeHue
aToma.

[TpoBOAHMKY U JUBJIEKTPUKHU. 3aKOH COXPaHEHMSI SJIEKTPUUECKOI0 3apsija.

ONeKTpUYecKuil TOK. YCIIOBUS CYIIECTBOBaHMS 3JIEKTPUYECKOro ToKa. VcTouHukn
IIOCTOSIHHOTO TOKa. JIeHCTBUSA 3IEKTPUYECKOro TOKa (TEljoBOE, XHMHYECKOE, MarHUTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckas uenb. Cuna Toka. OnekTpuueckoe HanpsbkeHue. ConpoTuBiieHUE
[IPOBO/IHUKA.

VYnenbHOE cONpOTUBIIEHUE BellecTBa. 3akoH Oma i1 ydacTtka uenu. [locnenoBarensHoe u
napajuieJIbHOE COeIMHEHNE TIPOBOIHHUKOB.

Pabota u MoutHOCTh 37eKTpUUecKoro Toka. 3akoH [[xoynsa—Jlenna. Dnekrpudyeckue nenu u
NOTpeOUTENH IEKTPUIECKOM s3Heprun B ObITY. KOopoTKoe 3aMbikaHMe.

[TocrositHHBIE MarHuThl. B3anMopaelcTBHE NOCTOSHHBIX MAarHMTOB. Mar"HmTrHoe moJe.
MarnuTtHoe moje 3eMi U ero 3HadeHue i )Ku3HU Ha 3emie. OnbIT Opcrena. MarHutHoe mojie
ANEKTPUYECKOro ToKa. [IpuMeHeHne 31eKTpPOMaruHuToB B TeXHUKE. /[eficTBe MarHUTHOTO MOJS Ha
IIPOBOJHMK C TOKOM. DJIEKTPOJIBUraTEIb TOCTOSHHOTO TOKA. VIcIonb30BaHUe 2JEKTPOABUTATEIIEH B
TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIOPTE.

Oneitel - ®apanes.  SIBneHne  dneKTpoMarHMTHOW — WMHAyKnuu. IIpaBmno  JleHma.
Onekrporenepatop. CrnocoObl TMONy4YeHHUS] DIEKTPUUECKOHM HHEPruu. OIJEKTPOCTAHLIUK Ha
BO300HOBIISIEMBIX HCTOYHHUKAX YHEPIHH.

JleMOHCTpanUH.

1. Dnekrpuzanms Te.

JIBa pojia AeKTpUYECKUX 3apsi10B U B3aUMO/IEHCTBHE 3apsKEHHBIX TEJl.
YCTpOUCTBO U JEHUCTBUE JIIEKTPOCKOIIA.

SJICKTpOCTaTI/ILIeCKaH HHAYKOUA.

w»ok »w N

3aKOH COXpaHEeHHUs 3JIEKTPUUECKUX 3aPsI0B.
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[IpoBOIHUKY U TUAIEKTPHUKHU.
MopaenrpoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.

M cToYHUKH ITOCTOSIHHOT'O TOKA.

A S

JlelicTBUS JIEKTPUUECKOTO TOKA.

10. DaeKkTpu4ecKHil TOK B )KUJIKOCTH.

11. T"a3oBbIit paspsi.

12. V3mepeHue cuiibl TOKa aMIIEPMETPOM.

13. H3mepeHue 31eKTPUIECKOr0 HAMPSKEHHS BOJIbTMETPOM.

14. Peocrar 1 Mara3uH CONPOTUBIICHUMN.

15. B3aumonelicTBrUE MOCTOSTHHBIX MAarHUTOB.

16. MopenupoBaHrue HEBO3MOKHOCTH Pa3JICJICHHSI TTOJIFOCOB MAarHUTA.

17. MozaenupoBaHHe MAarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

18. OmnbIiT Opcrena.

19. MarnuTHO€ 1oJie ToKa. JJIEeKTPOMarHur.

20. JleiicTBME MarHUTHOTO IOJISI HA IPOBOJHUK C TOKOM.

21. DaekTpojaBuUraTeib MOCTOSHHOTO TOKA.

22. HccnenoBaHue sIBICHUS JIEKTPOMArHUTHON WHAYKIIUH.

23. Omsiter Dapanes.

24. 3aBUCUMOCTD HAMPABJICHUS] MHIYKIIMOHHOTO TOKA OT YCIIOBU €r0 BO3SHUKHOBEHHSI.
25. DnexTporeHepaTop MOCTOSIHHOTO TOKA.

JlabopaTopHbie padOTHI M ONBITHI.

1. OmnbIThI O HAOIIOEHUIO DJIEKTPU3AIUHU TEJI MHIYKIIUEH U TPH COPUKOCHOBEHHUMU.
UccnenoBanue neicTBUS JIEKTPUUECKOTO OISl HA IPOBOAHUKU U TUAJICKTPUKH.
COopka 1 mpoBepKa pabOThI ANEKTPUUECKON IIETH ITOCTOSTHHOTO TOKA.

I/I3MepeHHe U PETYJINPOBAHNEC CUJIBI TOKA.

w»oe wN

W3mepenue n peryJmpoBaHNe HAPSIKEHUS.

6. MHccrmenoBanme 3aBHCUMOCTH  CWJIBI  TOKa, MAYLIErO 4Yepe3  PE3UCTop, OT
COIIPOTUBIICHUs PE3UCTOPA U HAIIPSIKEHUs HA PE3UCTOPE.

7. OnbITel, JAEMOHCTPUPYIOLIUE 3aBUCUMOCTH IEKTPUYECKOIO COIIPOTUBJICHUS
ITPOBOJIHMKA OT €0 JUIMHBI, IIJIOIIAIN ITONEPEYHOTO CEYEHUS U MaTepHaa.

8. IIpoBepka mpaBuia CIOKEHUS HANpPsLDKEHWH NpU IIOCJIEI0BATEIILHOM COEIUHEHUN
JBYX PE3UCTOPOB.

9. lIpoBepka npaBuiia Jyisl CUIIbI TOKA IIPH ApAJUIETIbHOM COEIMHEHNUHN PE3UCTOPOB.

10. Ompenenenue pabOTHI AIEKTPUIECKOTO TOKA, HIYIIETO YepPe3 PE3UCTOP.
11



11. Onpenenenre MOIHOCTH AIEKTPUUYECKOTO TOKA, BBIJIEIIEMOUN Ha pe3UCTOPE.

12. HWccnenoBaHue 3aBUCUMOCTH CHUJIBI TOKA, UIYIIErO Yepe3 JIAMIIOUKY, OT HaIllpsLKEHUS Ha

HEN.

13. Omnpenenenue KIIJI narpeBarens.

14. WccnenoBaHre MarHUTHOTO B3aMMO/AECUCTBUS MOCTOSIHHBIX MarHUTOB.

15. VM3yyeHne MarHUTHOTO TIOJISI TIOCTOSSHHBIX MAarHUTOB TIPH WX OOBCIWHEHUU W
pa3zaeneHuN.

16. WccnenoBanue AeHCTBUS SJIEKTPUIYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnsbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIbI B3AMMOJICHCTBHS KAaTyIIKH C TOKOM H
MAarHuTa OT CHJIbl TOKA U HAIIPaBJICHUS TOKA B KaTyUIKE.

18. M3yudeHue AeMCTBUS MAarHUTHOTO MOJIsi HA IPOBOAHUK C TOKOM.

19. KoncTtpyupoBaHue u u3y4eHue padoThl JIEKTPOIBUTATENSL.

20. Usmepenue KII/ a3nekTpoaBuraTenbHON yCTAHOBKH.

21. OnpITBl TIO MCCIIENOBAHUIO SIBJICHUS AJICKTPOMATHUTHOW MHIYKIIMH: HCCIICIOBAHHE
M3MEHEHUH 3HaYCHUS U HAINPABJICHUS UHIYKIIMOHHOTO TOKA.

9 KIIACC

Pa3nen 8. Mexannueckue siBJIeHHUS.

Mexanuueckoe BwxkeHue. MarepuanbHas Touka. (Cucrema  oTcyéra.
OTHOCUTENHHOCTh MEXAaHUYECKOTO JIBIDKCHHS. PaBHOMepHOE MPSMOJIMHEHHOE JBUKEHUE.
HepaBHoMepHOoe mnpsimonuHelHoe pABuxkeHue. CpeaHsis W MIHOBEHHass CKOPOCTb Tela HpH
HEPaBHOMEPHOM JIBH>KCHHH.

VYckopenue. PaBHoyckopeHHOE mpsMonuHenHoe aBuxeHue. CpoOoaHoe naaeHue. OmbIThI
lanunes.

PaBHOMepHOE ABMKEeHHE MO OKpykHOcTU. [lepumon u dactora obpamienus. JluneitHas u
yIJIOBasi CKOPOCTHU. LIeHTpOCTpEMUTENBHOE YCKOPEHHUE.

IlepBbrit 3akoH HprotoHa. Bropoii 3akoH Herotona. Tpermit 3akoH Herorona. IlpnHnmn
CyNEPIO3UIUU CHUJL.

Cuia ynpyroctu. 3akoH ['yka. Cuna TpeHust: cuiia TPeHHs CKOJIbKEHHUSI, CUJ1a TPEHUSI MIOKOS,
JpYyTUe BUbI TPEHUS.

Cwia TSOKECTH W 3aKOH BCEMHUPHOTO TSITOTEHHUSA. YCKOPEHHE CBOOOJHOTO TaJCHHS.
JBmxenue mnanet Bokpyr ConHina. [lepBast kocMuueckas ckopoctb. HeBecOMOCTh U neperpy3Ku.

PaBHOBecue MarepuanbHOW TOukH. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue TBEPIOTO
TeJla ¢ 3aKPEIUIEHHOMN OChIO BpallleHus1. MOMEHT cuiibl. LIeHTp TshKecTH.

Nmnynbe Tena. M3meHnenne ummynbca. MMmynbC Cuiibl. 3aKOH COXPAHEHUS HMITYJIbCA.
12



PeakTuBHOE IBHKEHUE.

Mexanuueckass pabota ¥ MOIIHOCTb. PaboTa cuim Tshkectd, ynpyroctd, TpeHus. CBs3b
sHeprun u pabothl. lloTeHnManbHAs >HEPrus Teia, MOAHATOTO HAJ MOBEPXHOCTHIO 3EMIIH.
[TorenmmanpHast sHeprusi cxxarod npykuHbl. KuHetnyeckas sHeprus. TeopeMa 0 KUHETHYECKOU
SHEPrUH. 3aKOH COXPAaHEHUS MEXaHUYECKOW IHEPTHH.

JleMOHCTpaLUH.

1. HaOmroaeHne MEXaHUYECKOro ABM)KEHUS Te€JIa OTHOCUTEIBHO PAa3HbBIX TEJ OTCUETA.

2. CpaBHeHue TyTed U TPACKTOPUN IBUKEHHS OJHOTO M TOTO K€ Tela OTHOCUTEIBHO
pa3HbIX TEN OTCUETA.

H3MepeHune CKOpOCTH U yCKOPEHUS MTPSIMOJIMHENHOTO ABHKEHUSL.

HCCHCI{OB&HI/IC IIPU3HAKOB PaBHOYCKOPCHHOI'O JABMIKCHUA.

w»okA W

Habmtoienue qBrKeHMS Tea Mo OKPYKHOCTH.

6. Habmronenue MexaHUYEeCKUX SBJICHHM, MPOUCXOAAIINX B cucTeMe oTcuéra «Temexkan
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBIDKEHHH OTHOCHUTENBHO KaOMHETa (PU3UKH.

7. 3aBHCHMOCTbH YCKOPEHHUS T€Jia OT MacChl TeJa U ACHCTBYIOIIEH HA HETO CHIIBI.

8. HaOnrogenue paBeHCTBA CHUII ITPHU B3aUMO/ICHCTBUU TEL

9. H3meHeHue Beca Telia IpU YCKOPEHHOM JIBH>KEHUU.

10. Ilepenaua ummynibca Ipy B3aMMOAEHCTBUH TEL.

11. IIpeobpazoBaHus SHEPruu P B3aUMOAEHCTBUN TEL.

12. CoxpaHeHue UMITyJIbCa PU HEYTIPYTOM B3aUMOJIEHCTBUU.

13. CoxpaHeHHe UMITYJIbCca IPH a0COTIOTHO YIIPYTOM B3aUMO/IEHCTBUH.

14. HaGmroneHnue peakTUBHOTO JIBUYKEHUSI.

15. CoxpaHeHne MEXaHUYECKOW SHEPTUH IPU CBOOOTHOM MAICHUH.

16. CoxpaHeHuEe MEXaHUYECKOM PHEPTUU MPHU IBM>KEHHUH TeJla MO ACHCTBUEM MIPYKUHBI.

JlabopaTopHbie padoThI M ONBITHI.

1. KoHcTpyupoBaHue TpakTa g pa3rOHa M JAJbHEUIIEro pPaBHOMEPHOIO JIBUKEHUS
[IapuKa WIN TEJIEKKH.

2. OmnpeneneHue cpeIHEl CKOPOCTH CKOJbKEHHs Opycka MM JBID)KEHHUS IIapHKa IO
HAKJIOHHOM TUIOCKOCTH.

3. Onmnpenenenrne YCKOpPEeHMsI Tejla MPU PABHOYCKOPEHHOM JABM)KEHHU IO HAKJIOHHOM
TJIOCKOCTH.

4. HccnenoBaHue 3aBHCHUMOCTH IIYTH OT BPEMEHH NPH PaBHOYCKOPEHHOM JIBUXKEHUU 0€3
Ha4aJIbHOW CKOPOCTH.

5. TlpoBepka rumotesbl: €ciiu MPU PaBHOYCKOPEHHOM JIBI)KCHHH 0€3 HadyaIbHOW CKOPOCTH
13



ITyTH OTHOCATCS KAK Psii HEUETHBIX YHCETI, TO COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHU OJTMHAKOBBI.

6. HccinenoBaHue 3aBUCHMOCTH CHUJIbl TPEHHUS CKOJBXEHHMS OT CHJIBI HOPMAaJbHOTO
JIaBJICHUSL.

7. Ompenenenue k03hHUIUEHTA TPEHUS CKOJIBKEHHUS.

8. OmnpeneseHue )KECTKOCTH MPYKUHBI.

9. Ormpenenenne pabOThI CHIIBI TPEHUS TP PAaBHOMEPHOM JBUKEHUU Tena 1o
TOPU30HTAIILHON IIOBEPXHOCTH.

10. Ompenenenue paboOThl CWIBl  YOPYrOCTM MpU HOABEME TIpy3a ¢

UCII0JIb30BAHUEM HEIOJIBUKHOTO U OJIBUIKHOT'O OJIOKOB.

11. M3ydeHue 3aKoHA COXpAHEHUS SHEPTUU.

Pazgen 9. Mexannveckue Kosie0aHus U BOJHBI.

KonebarenbHoe npmxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOAHUI: MEpHoJ, 4acToTa,
aMILTUTYZA.

MaremaTuueckuii U IpYyKUHHbIA MasTHUKU. [IpeBpaiieHue sHeprum npu KosieOaTelbHOM
JIBYKEHUMU.

3aryxatomue kojeOaHus. BboiHyxneHHble KojeOaHus. Pe3onHaHc. MexaHndeckue BOJIHBI.
CpolicTBa MexaHM4ecKUX BOJH. IIponosnpHble U nonepeunblie BOJIHBL. [[IMHA BOJIHBI U CKOPOCTh €€
pacnpocTpaHeHusl. MexaHN4ecKHe BOJIHbBI B TBEPJOM Teje, CEHCMUYECKHE BOJIHBI.

3Byk. 'poMKoOCTb 3ByKa 1 BbicoTa ToHA. OTpakeHue 3Byka. IHppa3Byk U ylIbTpa3ByK.

JleMOHCTpaNUH.

1. Habmonenue koneOaHMii T MO/ AEUCTBUEM CHIIBI TSKECTH M CHIIbI YIPYTOCTH.
Habmonenne xonebanuii rpy3a Ha HUTH U Ha IPYKHUHE.
HabumroieHne BbIHY K A€HHBIX KOJIEOaHH 1 pe30HaHca.
PacnpocTpanenue npoJoiabHbIX U MONEPEUHBIX BOJIH (Ha MOJEIHN).

H8.6J'IIO,I[CHI/IC 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

A i

AKyCTHYECKH1 pe30HaHC.

JlaGopaTopHbie padoThI U ONBITHI.

1. Ompenenenue 4acTOTHI U TEPHOIA KOJIEOAHUN MAaTEMaTHUECKOTO MasTHUKA.

2. Ompenenenue 4acTOTHI U TEpHO/Ia KoJeOaHUH NPY>KUHHOTO MasTHHUKA.

3. HccnenoBaHue 3aBUCUMOCTH IEpHOJa KOJEOAHWN IMOABEIIEHHOTO K HUTH Tpy3a OT
JJIWHBI HUTH.

4. HccnenoBaHue 3aBHCHMOCTH IEpHOja KojeOaHWH MpPY>KHMHHOTO MAasTHUKAa OT MAacChl

rpysa.

5. [TlpoBepka HE3aBUCUMOCTH TepHoOJia KoieOaHW Tpy3a, MOABEIHICHHOTO K HHUTH, OT
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Macchl rpysa.

6. OmpITel, JIEMOHCTPUPYIOIIME 3aBUCHMOCTb MEpuoja KoJeOaHWi MpPY>KUHHOTO
MasiTHUKA OT MacChl rpy3a U )KECTKOCTHU MPY>KUHBI.

7. H3mepeHue yCKOPEHMsI CBOOOJHOIO MaAEHUs.

Paznen 10. DiieKTpOMAarHuTHOE 1MOJI€ ¥ 3JIEKTPOMATHUTHbIE BOJIHbI.

DNEKTPOMarHUTHOE NoJIe. DJIEKTPOMarHuTHbIe BOJIHbI. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.
[IIxana 351eKTpOMAarHUTHBIX BOJIH. McIi0/1b30BaHKE 2JIEKTPOMAarHUTHBIX BOJIH /1JIsl COTOBOM CBSI3U.

OnexTpoMarHuTHas npupoja ceera. Ckopoctsb cBeta. BoiaHoBBIE cBOICTBa CBETA.

JdeMoHcTpanuu.

1. CpoiicTBa 31EKTPOMAarHUTHBIX BOJIH.

2. BonHOBbIE CBOIMCTBA CBETA.

JlaGopaTopHbie paGoThI M ONBITHI.

1. H3yueHue CBOWCTB 3I€KTPOMAarHUTHBIX BOJIH C HOMOIIBI0 MOOMIIBHOTO Tesle(oHa.

Pa3nes 11. CBeToBble siBJICHHS.

JlyueBas Mopxenb cBera. Vcrounuku cBeta. IIpsMonnHelHOE pacnpOCTpaHEHHE CBETa.
3armenuss Connua u Jlynel. Otpaxenue cBera. Ilmockoe 3epkano. 3akOH OTpa)K€HHs CBETa.
IIpenomnenue cBera. 3akoH mpenomiieHUs cBeTa. llojaHoe BHyTpeHHee OTpa’KeHHE CBeETa.
Hcnonb30BaHre NOJHOTO BHYTPEHHETO OTPAKEHHSI B ONTHUYECKUX CBETOBOAX.

JIunza. Xon nyuedt B smH3e. OnTuueckas cucrema QoroanmapaTa, MHUKpPOCKONA U
TEJIECKOTIA.

I'na3 kak onTuueckas cucteMa. biM30pyKoCTh U 1alnbHO30PKOCTb.

Paznoxenne 6enoro ceera B criekTp. OnbiTel HptoToHA. CliojkeHue CHeKTpaIbHBIX 1IBETOB.
Jucnepcus caera.

JleMOHCTpaNUH.

1. IIpsmonuHEWHOE pacIpoCTpaHEHHE CBETA.

OTtpaxxeHue cBeTa.

[Torydenune n300paxeHuii B II0CKOM, BOTHYTOM U BBIITYKJIOM 3epKajiax.
ITpenomnenue cBera.

OnTryeckuii CBETOBO.

Xon myueit B cCOOMpArOIIeH TUH3E.

Xop my4del B pacCEeUBAOIIEH JINH3E.

[Tony4yeHnne n300paxeHuit ¢ MOMOIIBIO JIMH3.

o ® N kWD

HpI/IHI_II/Il'[ JefCcTBUSA (I)OToannapaTa, MHKPOCKOIIa U TCJICCKOIIA.

10. Mogens riasa.
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11. Pa3znoxxenue 6enoro cBera B CIIEKT).

12. Tlomydenue 6enoro cBera Mpu CIOKEHUH CBETA Pa3HBIX [[BETOB.

JlabopaTopHbie paGoThHI U ONBITHI.

1. HccrnenoBaHue 3aBUCUMOCTH YIJIa OTPaKEHHUS CBETOBOTO JIy4a OT yIJia MaJieHHs.

2. MHzydeHue xapaKTepUCTUK U300pa’keHUs MpeAMETa B INIOCKOM 3epKaie.

3. HccnenoBaHue 3aBUCUMOCTH yTja IPEIOMJIEHUS CBETOBOIO Jyya OT yrja IaJeHUs Ha
IpaHULIC «BO3OYX—CTCKIIO».

4. Tlomy4eHue N300paXKEHUIA C TOMOIIBIO COOMPAFOIIICH JTUH3HI.

5. Omnpenenenue GOKyCHOTO pacCTOSHUS U ONITUYECKOM CHITBI COOUpAIOLIeH JTUH3BI.

6. OIBITHI IO PA3JIOKEHUIO OCJIOTO CBETA B CIIEKTP.

7. OmnbITel MO BOCHPUATUIO IIBETa NPEIMETOB IPU UX HAONIOJEHUU 4Yepe3 IBETOBBIC
(UIBTPHI.

Pa3nen 12. KBaHTOBLIC IBJICHMS.

OmnsiTel Pesepdopna m mmanerapuas mozens aroma. Monens atoma bopa. Mcmyckanue
U IIOTJIOIIEHHE cBeTa aToMOM. KBaHThI. JIMHENYaThIe CLIEKTPHI.

PagnoaktuBHOCTh. Anbda, Oeta- u ramma-usznydeHus. CTpoeHHE AaTOMHOTO sjpa.
Hyxnonnas wmopnens aromHoro sapa. W3orombl. PanumoaktuBHble mnpeBpamienus. llepuon
noJiypacrajia aTOMHbIX sifiep. SlaepHble peakiuu. 3aKOHbl COXPaHEHHs 3apsJ0BOIO U MacCOBOTO
qrcesl. DHEprus CBA3M aTOMHBIX sfep. CBsA3b Macchl U SHEPruu. Peakiuu cuHTe3a U JeNeHus siep.
Hcrounuku sHeprun ConHLa U 3BE3.

SAnepHas sHepreTuka. JlelicTBrs paAOaKTUBHBIX U3JIy4YEHUH Ha )KUBBIE OPTaHNU3MBI.

JdemMoHcTpanuu.

- CrekTpsl U3JTy4€HUs U MOTJIOIIEHHUSL.

- CrekTpsl pa3IMyYHBIX ra30B.

- CnexTp BoJopoa.

- HaGmronenue TpexoB B kamepe Buibcona.

- Pabota cuérunka MOHU3NUPYIOLUINX U3ITyUYEHHH.

- Perucrtpanus nznyueHuss IpUpOIHBIX MUHEPATIOB U ITPOAYKTOB.

JlabopaTopHbie padoThHI M ONBITHI.

1. HabnroaeHue CIUIOMIHBIX M TMHEWYATBIX CIIEKTPOB U3ITyUEHHUSL.

2. HccrmenoBaHMe TpPEKOB: MW3MEPEHHME OHHEPrMM 4YacTUIBI 1O TOPMO3HOMY IIyTH

(mo ororpadusim).
3. HM3mepeHue pauoakTUBHOTO (hOHA.

IHoBTOPUTEIBbHO-00001IAIOIIIMIA MOTYJIb.
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[ToBTOpHUTENTEHO-0000IIAOIIMI MOTYJIb MPEHA3HAYEH TSI CHCTEMATH3allud U 0000IICHUS
MPEIMETHOTO COJIEPKAHUS M ONBITA JIEATEIBHOCTH, TPHOOPETEHHOTO MPH M3YyUYEHUU BCETO Kypca
GU3MKKM, a TaKXKe IS MMOATOTOBKH K OCHOBHOMY TOCYJIapCTBEHHOMY 3K3aMEHy MO (U3UKE s
00y4Jaronumxcsi, BEIOPaBIINX 3TOT YUYESOHBIN MMPEIMET.

[Tpu u3y4eHun AaHHOTO MOAYJSI PEau3yIOTCS U CUCTEMATU3UPYIOTCS BUABI JESTEIbHOCTH,
Ha OCHOBE KOTOPBIX O0ECIICUNBACTCS JOCTHIKEHUE TPEIMETHBIX U METANIPEIMETHBIX TUTAHUPYEMBIX
pe3yabTaToB 00ydeHUs, (OPMHPYETCS €CTECTBEHHOHAy4yHasi I'PaMOTHOCTh: OCBOEHHE HAYYHBIX
METOJIOB HCCIICZIOBAHMS SIBJICHUW MPUPOABI M TEXHUKH, OBJAJCHHE YMEHHUSIMH OOBSCHSTDH
busnueckue SBICHUS, IPUMEHSIS TOTyUYCHHbIC 3HAHUS, pellaTh 3a/1a4k, B TOM YUCIIE KaueCTBEHHbBIC
1 DKCIIEPUMCHTAJIbHBIE.

IIpyHIMIIIAIBHO AEATENBHOCTHBIN XapakTep AAHHOTO PAa3eia peaau3yercs 3a CY4ET TOro, 4To
oOyuJaroluecs BIMOJHSIOT 33/1aHUs, B KOTOPBIX UM MPEAIaraercs:

Ha OCHOBE IMOJIYY€HHBIX 3HAHHUH pacro3HaBaTh U HAYYHO OOBICHATH (PU3UYECKUE SBICHUS B
OKpYKaroIIeH MPUPOJIC U TIOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh HAyYHBIC METOIBl MCCICIOBAaHUS (DU3MYCCKHUX SIBIICHUH, B TOM YHCIC IS
MIPOBEPKHU THIIOTE3 U MOTYUYCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSCHATh Hay4YHBIE OCHOBBI HAaMOOJEEe BAXKHBIX JIOCTHIKEHUN COBPEMEHHBIX TEXHOJOTHUH,
HanpuMep, MPAKTUISCKOTO HCIIOJIb30BAHMS PA3IMYHBIX UCTOYHWKOB SHEPTUM HA OCHOBE 3aKOHA
MIPEBPAIICHNS W COXPAHCHHSI BCEX HM3BECTHBIX BHJIOB DHEPIHH.

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA TPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOTI'O OBHIET'O OBPA30OBAHUA

N3yuenne pu3nku Ha ypoBHE OCHOBHOTO 00IIeT0 00pa30BaHUs HAINPABIICHO HA JTIOCTHIKCHHE
JUYHOCTHBIX, METAIIPEIMETHBIX M MPEJAMETHBIX 00pa30BaTEeIIbHBIX PE3yJILTATOB.

B pesynbrare wu3ydeHus (UMK HAa  YpPOBHE OCHOBHOTO  OOIIETO

oOpazoBanusi y oOywaromierocs OyayT cQOpMHpPOBaHBI CIEAYIONIME JUYHOCTHBIC
pe3yJIbTAThI B YaCTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

- TIPOSIBIIEHUE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKON (PU3NUECKOM

HayKU;
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- IIGHHOCTHOE OTHOIIIEHHUE K TIOCTHKEHUSIM POCCUMCKHUX YUEHBIX-(PU3HKOB;

2) rpa:KIaHCKOr0 M JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXJICHHH OOIICCTBEHHO 3HAYMMBIX U ITHUUYECKUX
po0JieM, CBSI3aHHBIX C MPAKTUYECKUM IPUMEHEHHUEM JOCTHKEHUN (DU3HKY;

- OCO3HAHME BaXKHOCTH MOPAJIbHO-3TUYECKUX IIPUHIIUIIOB B IESITEIBHOCTU YYEHOTO;

3) 3¢cTeTHYECKOr0 BOCIIUTAHMS:

- BOCIIPHSITHE 3CTETHYECKUX KauecTB (pu3MuecKoi Hayku: €€ TapMOHUYHOTO MOCTPOCHHS,
CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

- OCO3HAHME LIEHHOCTH (PU3MYECKOW HAayKHW KAaK MOIIHOTO MHCTPYMEHTA I[IO3HAaHUS MHUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BAKHEUILEH COCTABIISIIOLIEN KYJIbTYPHI;

- pa3BUTHE HAYYHOH JTI0003HATENLHOCTH, UHTEPECA K UCCIIEIOBATEIbCKOM AEATENbHOCTH;

5) popmupoBaHus KyJIbTYPbI 310POBbS H SMOLMOHAJBHOI0 0JIAT OOy YH S

- OCO3HaHKE LEHHOCTH 0€301acHOT0 00pa3a )KM3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MUDE,
BaXHOCTHU IIPAaBHJI OE30M1aCHOT0 MOBEIEHUS HA TPAHCIIOPTE, HA JOPOrax, ¢ 3JIEKTPUUYECKUM U
TEIUIOBBIM 00OPY/IOBAaHUEM B IOMAIIIHUX YCIOBHUSAX;

- chOpMUPOBAHHOCTH HaBbIKA pe(hIeKCUU, TPU3HAHUE CBOETO MPaBa Ha OLIMOKY U TAKOTO Ke
IpaBa y Ipyroro 4eioBeKa;

6) TPy10BOTr0 BOCIMTAHMS:

- aKTHUBHOE y4YacTHE B PEIIEHWU MPAKTHUYECKHUX 3a7ad (B paMKax CeMbH, 00pa3oBaTeIbHON
OpraHHu3aIH, TOPOa, Kpasi) TEXHOJIOTUYECKON U COLMaTbHON HAMIPaBICHHOCTH, TPEOYIOIINX
B TOM YHCJIe U (PU3UYECKUX 3HAHUIA;

- HTHTEpEC K IPAKTHUECKOMY U3YUEHHIO TIpoeccHil, CBI3aHHBIX ¢ (GU3UKOIL;

7) 3K0JIOTHY€CKOT0 BOCIIMTAHMSI:

- OpUEHTalMs Ha TpUMEHeHWe (U3UYEeCKHX 3HAHWHM AN pelieHus 3agad B 00JacTu
OKpYKaroIlen cpeibl, JIaHUPOBAHUS MOCTYIIKOB M OLIEHKH UX BO3MOXKHBIX MOCIEICTBUN ISt
OKPYXaIOIIEH CpeJibl;

- OCO3HaHMeE TI00ATBHOTO XapaKTepa IKOJIOTUIECKUX MPOOIIeM U MyTel UX pelIeHUS;

8) aganTanuu K M3MEHAIUIUMCS YCIOBUIM COIMAJIBLHON U MPUPOIHOI Cpeabl:

- TOTPeOHOCTH BO B3aUMOJICHCTBUH MPH BHIMOIHEHUH HCCIIET0BAaHUHN U IPOEKTOB (PU3NUECKOM
HaIPaBJIECHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JIPYTHUX;

- IOBBILLIEHUE YPOBHS CBOEH KOMITIETEHTHOCTH Y€Pe3 MPAKTUUECKYIO IEATEIbHOCTb;

- moTpeOHOCTh B (DOPMHUPOBAHHM HOBBIX 3HAHH, B TOM 4YHuClIe (OPMYIUPOBATH HUJICH,

IOHATHS, TUIIOTE3bI O (1)I/I3I/ILI€CKI/IX 00BeKTax U SIBJICHUSX,
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- 0CO3HaHMeE AeUIIUTOB COOCTBEHHBIX 3HAHUI 1 KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;

- IJIJAHUPOBAHUE CBOETO PA3BUTHUS B MPUOOPETEHUH HOBBIX (PH3UUECKUX 3HAHUI,

- CTpeMJIeHI/Ie aHaJII/I3I/IpOBaTB U BBIABJIATH B3AUMOCBS3U HpHpOIIBI, 06H.[€CTBa U 3KOHOMHKH, B

TOM YHCJIC C UCITOJIb30BaHUEM (PU3NUYECKUX 3HAHUH;

- OIICHKa CBOMX JCUCTBUH C y4ETOM BIIMSHHS Ha OKPYKAIOIIYIO CpPEIy, BO3MOKHBIX

r100aIbHBIX HOCIEACTBUHN.

METAIIPEJMETHBIE PE3YJIBTATBI

B pesynbTaTe ocBOGHHUS MPOTrpaMMBbl 0 (pr3KMKe Ha YPOBHE OCHOBHOTO 00111er0o 00pa3oBaHus
y obOyuaromerocs OyayTt chopMupoBaHbl MeTampeaMeTHbIe Pe3yJbTaThbl, BKJIOYAIONINE
IIO3HABATCIIBHBIC YHI/IBepCElJH)HI)IC y‘-Ie6HbIe IlGﬁCTBI/I?I, KOMMYHI/IKaTI/IBHI)Ie YHHBepCB,JIBHBIe yLIe6HI)I€
NENCTBUS, PETYJISITUBHBIE YHUBEPCAJIbHbBIE YUeOHbIE TEHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEpPcAIbHbIE YUeOHbIe AeiicTBus ba3oBble Jioruueckue aeiicTBus:

®  BBISIBJIATH U XapaKTEPU30BATh CYIIECTBEHHbIE TPU3HAKU OOBEKTOB (SIBJICHUN);

e  yCTaHaBIUBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKAIIUU, OCHOBAHUSA AJIs1 0000IICHHS U
CpaBHCHHS,

®  BBIABJISITH 3aKOHOMEPHOCTH W MPOTHUBOPEUHS B pacCMaTpUBAEMbIX (aKTax, NaHHBIX U
HaOIIOJICHUSAX, OTHOCSAIIUXCS K (PU3UYECKUM SIBIICHUSIM;

®  BBIABJISATH NPUYMHHO-CIEJACTBEHHBIE CBSI3U TMPU H3yUYEHUU (PUINYECKUX SIBICHUN U
MPOLIECCOB, JIe€NaTh BBHIBOJABI C HCIIOJIB30BAHHEM JCTyKTUBHBIX M WHAYKTUBHBIX YMO3aKIIIOUEHUH,
BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (PU3NYECKUX BETUYHH;

®  CaMOCTOSITENILHO BbIOMpaTh Coco0 perieHus yueOHoi ¢pu3nyeckoil 3a1auu (CpaBHEHUE
HECKOJIbKMX BapUaHTOB peEIIeHUs, BHIOOp HanboJsiee MOAXOJMSIIET0 € YYETOM CaMOCTOSITEIBHO
BbI/IEJICHHBIX KPUTEPHUEB).

ba3oBble ncciaeaoBareabcKHe AedCcTBUA:

®  UCIOJB30BaTh BOMPOCHI KaK UCCIIEOBATENLCKUI HHCTPYMEHT ITO3HAHMUS,

®  TPOBOAMTH MO CAMOCTOSITETIHHO COCTABJICHHOMY ILJIaHY OIBIT, HECIOXKHBIA (PHU3NUECKHiA
AKCIIEPUMEHT, HEOOJIBIIIOE MCCIIeIOBAHNE (DU3NUECKOTO SIBJICHHUS,;

e  OIICHMBATh HAa MPUMEHUMOCTbH U JOCTOBEPHOCTH WH(OPMAIIHIO, TOTYUYEHHYIO B XOJIE
WCCIICTOBAHMS WU DKCIIEPUMEHTA;

®  CaMOCTOSTENHLHO (POPMYIHUPOBATH OOOOIIEHUS U BBIBOJIBI [0 PE3YJIbTaTaM MPOBEAEHHOTO
HaOJII0ICHUS, OIIBITA, UCCICIOBAHMS;

L4 MMPOTrHO3UPOBATH BO3MOIKHOC JanbHeHnIee pPa3BUTHC (I)I/I3I/I‘-ICCKI/IX IMpONHeCCOB, a TAKKEC
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BBIJIBUTATh MPEAINOJIOKEHHS 00 X Pa3BUTUU B HOBBIX YCIOBHUSAX U KOHTEKCTAX.

Paborta ¢ nndopmanmeii:

® [PUMEHATH paA3IMYHBIE METOIbl, WHCTPYMEHTHl M 3alpOChl MpPU TOUCKE U OTOOpe
MHGOPMALUY WK TaHHBIX C YIETOM MPEIOKEHHON yueOHoM (hru3nyeckoi 3a1a4m;

®  aHaIM3MPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATh MH(GOPMALMIO PA3IHMUYHBIX
BUJIOB U ()OPM IPEICTABICHHUS;

®  CaMOCTOSITEJIbHO BBIOMpPATh ONTUMAIBHYIO (OpPMYy MpeAcTaBIE€HUS HHPOpPMALUU U
WLTIOCTPUPOBATH pPelllaeMble 33Ja4i HECIOKHBIMH CXeMaMH, AMarpaMMaMH, HHON rpaduKoi u ux
KOMOHWHAIIUSIMU.

KoMMmyHuKaTHBHBIE yHHBepCaJbHbIe YueOHbIe 1eiiCTBHA:

e B xo/e OOCyXIeHHs Y4eOHOro MaTepHuayia, pe3yJbTaToB JIA0OPATOPHBIX paboT u
IIPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYK/1a€MOM TeMbI U BbICKA3bIBaTh UJICH, HAallEJICHHBIE
Ha peIIeHue 3aa9u 1 MoiepKanne 01aroKenaTebHOCTH OOIICHHS;

®  CONOCTAaBJIATb CBOM CYXKIEHHS C CYXACHHUAMH JpPYTUX YYaCTHUKOB JIHAJOra,
OOHapy>KUBATh Pa3IMYME U CXOJICTBO O3HIINH;

e  BBIPaXXaTb CBOIO TOUKY 3PEHMSI B YCTHBIX U IMCbMEHHBIX TEKCTAX;

e myONMYHO TMPEACTABIATH  PE3YNbTAThl  BBIIOJIHEHHOTO  ()M3WYECKOTO  OMBITa
(3KCTIepuMEHTa, UCCIIEeI0OBaHMS, IPOEKTA);

e  [IOHMMATh U UCHOJb30BaTh MPEUMYILECTBA KOMaHAHON U UHIUBUAYaIbHOU pabOTHI IpU
pelIeHnr KOHKPETHON (U3NUYeCcKOi MpoOIeMbl;

e [PUHHMMATH II€JIM COBMECTHOW JESATEIBbHOCTH, OPraHW30BBIBaTh JCHCTBHS IO €€
JOCTUKEHHIO: paclpeiensiTh PO, OO0CYXKIaTh MPOIECCHl M PE3yJbTaTbl COBMECTHOW paboThI,
0000111aTh MHEHHUS HECKOJIBKHUX JIIOIEH;

®  BBINOJHATH CBOIO YacTh paboThI, JOCTUTrasl KAYeCTBEHHOTO pe3yJbTaTa IO CBOEMY
HaIpPAaBJICHUIO U KOOPAUHUPYSI CBOU AEUCTBUS C APYTUMHU YIEHAMH KOMAaH/IbI;

®  OIEHMBATh KAYeCTBO CBOETO BKJIAJa B OOLINI MPOIYKT MO KPUTEPHUSIM, CAMOCTOSATENBHO
c(OpMyYIMPOBAHHBIM YYaCTHUKAMH B3aUMOACHUCTBHSL.

PeryasiTuBHbIe yHHBepcaibHbIe YueOHble aeiicTBis CaMoopraHu3anms:

®  BBIABJIATH NPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYaLUAX, TPEOYIOMIMX JIJIsl PELIeHUs

e  (UBHYECKUX 3HAHUIA;

®  OpUEHTHPOBATbCA B Pa3JIMYHBIX IOAXOJAaX NPHUHATHA pELIEeHUN (MHAMBHUIYaJIbHOE,

MIPUHSATHE PELICHHS B TPYIIE, IPUHATUE PEILICHUH IPYyMIoi);
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®  CaMOCTOSITENIbHO COCTaBIIATH AJTOPUTM pelieHus (U3MUeCKOl 3ajaud WM IJIaHa
UCCIIEIOBAHMS C YYETOM HMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH, apryMEeHTHPOBAThH
IIpeAJIaracMble BapUaHThl PEILICHUM;

e  Jenath BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEILICHUE.

CaMOKOHTPO/Ib, IMOIMOHAIBHBIN HHTE/JIEKT:

e  J1aBaTh a/ICKBATHYIO OLIEHKY CUTYallMu U NpeAJiaraTh IiaH €€ H3MEHEHHUS;

e  OOBACHATH MPUYUHBI JOCTHXKEHUS (HEIOCTUIKECHHUS) PE3yIbTATOB JACATEIbHOCTH, J1aBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY;

®  BHOCHUTH KOPPEKTHUBBI B JACATEIBHOCTH (B TOM YHMCIIEC B XOJ BBIMOJIHEHUS (PU3UUIECKOTO
WCCIIC/IOBAHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIBCTB, W3MEHHBIIUXCS CHUTYAIlHH,
YCTaHOBJICHHBIX OIIUOOK, BOSHUKIINX TPYIHOCTEH;

®  OILIGHHBATh COOTBETCTBUE Pe3yibTaTa IIeNId U YCIOBUSM;

e  CTaBUTh ce0s HAa MECTO APYroro 4ejJoBEeKa B XOJE CIOpa WU JAUCKYCCUU Ha HAYUHYIO
TeMy, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTHKY JAPYTOTO;

e [pu3HaBaTh CBOE MpaBO Ha OWMOKY MNpU peumieHHH (U3NYEeCKUX 3aJad WIH B
YTBEPKJICHHUSX Ha HAyYHBIE TEMBI U TAKOE K€ TPABO JPYTOro0.

MNPEAMETHBIE PE3YJIbTATbBI

K xoHiy oOydeHuss B 7 kJjacce NpeaAMeTHbIE Pe3yJbTaThl Ha 0Aa30BOM YpPOBHE JIOJIKHBI
OTpaxkaTh c()OPMHUPOBAHHOCTH Y O0YHYaIOIIUXCSI YMEHHI:

®  HCIONB30BaTh TOHATHS: (U3MUYECKHME W XHMHWYECKHE SBJICHUS, HaAOIIOICHNE,
SKCIIEPUMEHT, MOJIENb, TMIOTE3a, €AUHULBI (PU3NYECKUX BEIMYUH, aTOM, MOJIEKYJa, arperaTHble
COCTOSIHMSI BelIecTBa (TBEPOE, KUIKOE, Ta3000pa3HOE), MEXaHUYECKOE JIBHKEHUE (PaBHOMEPHOE,
HEpaBHOMEPHOE, MPSMOIMHEWHOE), TPAEKTOPUs, paBHOAECHCTBYIONIAs cuiia, fedopmanus (ynpyras,
IUTACTHUYECKas ), HEBECOMOCTh, COOOILAIOIINECS COCY/IbI;

e  pasnuuath siBieHUus (muddy3us, TEIUIOBOE ABUKEHUE YACTHI] BEIIECTBA, PABHOMEPHOE
JBM)KEHUE, HEPaBHOMEPHOE JIBUKEHUE, MHEPIIMSA, B3aUMO/JICHCTBUE TEJl, pABHOBECHE TBEP/BIX TEN C
3aKpEeTUIEHHON OChIO BpallleHUs, Tiepeaada JAaBIeHHs] TBEPIBIMU TEIaMH, KUAKOCTSIMH M Ta3aMH,
aTMocepHoe JaBjieHHe, MJIaBaHUe TeJl, MPEeBpalleHNs MEXaHUUYECKON YHEPrHH) M0 OMUCAHUIO UX
XapaKTepHBIX CBOMCTB M HA OCHOBE OIMBITOB, IEMOHCTPUPYIOLIHX JaHHOE (PU3NYECKOE SIBIICHUE;

®  pacrno3HaBaTh MPOSBICHUE U3YyUYEHHBIX (PU3NYECKUX SIBICHUH B OKpPY’KaIOIIEM MHpE, B
TOM 4Hncle (pU3NYECKUE SBICHUSA B MPUPOJE: MPUMEPHI ABMKEHHS C PA3JIMYHBIMH CKOPOCTSIMHU B

KUBOM M HEKHWBOW IPUPOJE, NEHCTBHE CUJIBI TPEHUS B IMPHUPOJE W TEXHHKE, BIIHMSHUE
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aTMOC(EpHOTO AABJICHUS Ha )KUBOW OPraHU3M, IJIaBaHUE PbIO, PbIUaru B TeJ€ YEJI0BEKa, PU
TOM TMEPEeBOAUTH MPAKTHUECKYI0 3a7adyy B Y4eOHYIO, BBIIEIATH CYIIECTBEHHBIC CBOWMCTBA
(mpu3HaKy) PU3MYECKUX SBICHUMH;

®  ONUCHIBATh M3YYECHHBIE CBOWCTBA Tel U (PU3HUYECKHE SBIECHUSA, HUCIONIB3YS (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTh BEIECTBA, BPEMS, IIyTh, CKOPOCTb, CPE/IHSAS CKOPOCTh, CUIIA
YOPYrocTH, CUila TSHDKECTH, BEC Tela, CUja TPEeHUs, JaBieHue (TBEPIAOro Tena, *KHUIKOCTH, rasa),
BBITAJIKUBAIOIIAs CHJIA, MEXaHW4ecKas pabdoTa, MOIIHOCTb, IUICYO CHJIbI, MOMEHT CHJIBI,
KOA(QPHUIMEHT MOJIE3HOTO JIEHCTBUA MEXaHU3MOB, KHHETHYECKAasi M MOTCHLIUAIbHAS SHEPTus), IpU
OINMCaHWUHU MPABUIIBHO TPAKTOBAThH (DU3UYECKHUI CMBICI MCIIOJIb3YEMbIX BEJIMUUH, UX 0003HAYEHUs U
eUHUIBl (U3NYECKUX BEJIMYMH, HAXOAUTh (OPMYJIbI, CBA3BIBAIOIIME JaHHYI (U3UYECKYIO
BEJIMYMHY C APYTMMHU BEIMYUHAMHU, CTPOUTh IpaUKH HM3YUEHHBIX 3aBHCHUMOCTEH (PU3NYECKUX
BEJIMYNH;

®  XapakTepHu30BaTh CBOMCTBA TeJl, GU3NUECKUE SBICHUS U IIPOLECCHI, UCIOb3Ys ITPaBUiIa
CJIOXKEeHUs cui (BHOJb OAHOM mpsiMoii), 3akoH ['yka, 3axoH Ilackans, 3akoH Apxumena, MpaBHIIO
paBHOBecHs pbluara (0J10Ka), «30J10TO€ MPAaBUIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHYeCKOM
SHEpIUuu, IpU 3TOM JIaBaTh CIOBECHYIO (DOPMYJIUPOBKY 3aKOHA M 3alMChIBaTh €r0 MaTeMaTHYECKOe
BBIPAKECHHUE;

e  OOBACHATH PU3NYECKUE SABJICHUS, IPOLIECCHI U CBOMCTBA TEJI, B TOM YUCIIE U B KOHTEKCTE
CUTyalluil IMPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBIABIATH NPUUYMHHO-CIEICTBEHHBIE CBA3H,
CTPOUTH 00BACHEHUE U3 1—2 TOTMYECKUX I11aroB ¢ ONOPOil Ha 1—2 U3yUeHHBIX CBOMCTBA PU3NYECKUX
SBJICHUH, (PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

e pemarh pacy€THble 3afauyd B 1—2 JEHCTBHS, MCIOJB3YyS 3aKOHBI M (OPMYJIHI,
CBSI3bIBAOIIME (PU3UUECKHE BEIMYMHBI: HA OCHOBE aHA/IM3a yCJIOBMS 3a/lauM 3alUChIBaTh KPaTKoe
yCIIOBHE, TMOACTABIATh (PU3MUYECKHE BETUYMHBI B (OPMYJBI U IMPOBOAUTH PacUEThl, HAXOIUTh
CIPaBOYHbIE TaHHbIE, HEOOXOIMMBIE JUIsl pELIeHMs 33/1a4, OLIEHUBATh PEATUCTUYHOCTD MOTYYEHHON
(hbU3UYIECKON BEITMYHHBI,

®  pacrmo3HaBaTh NPOOJIEMBbI, KOTOPHIE MOXKHO PEIINUTH NMPH MOMOIIU (PU3UUECKUX METO/IOB,
B ONUCAHUM MCCIEJI0BAaHUS BBLICIATH MPOBEPSEMOE MPEANookKeHue (TUMoTe3y), pa3iudarh U
MHTEPIPETHUPOBATH MOJTYYEHHBIA pe3yNbTaT, HAXOAUTh OUIMOKM B XOJI€ OMbITA, JIe1aTh BHIBOJIBI MO
€ro pe3ysbTaTaM;

®  [IPOBOAMTH OMBITHI MO HAOMIOAECHUIO (DU3MUECKUX SBIICHUN WU (PU3UUECKHX CBOWCTB
Ten: (GopMyIUPOBATh MPOBEPSEMbIE MPENINOJIOKEHUs, COOUpaTh YCTAaHOBKY W3 MPEASIOKEHHOTO

000py/10BaHus, 3aMIUCHIBATH X0/ OMbITa U (POPMYJIUPOBATH BHIBOJIBI;
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®  BBIIOJHATH NPsAMbIE U3MEPEHUS PACCTOSIHMS, BPEMEHH, MAcChl Tela, 00bEMa, CHIIbI U
TeMIIepaTypbl C HCIOJb30BAaHMEM AHAIOIOBBIX M LU(POBBIX NPHUOOPOB, 3alMCHIBATH MOKA3aHUS
puOOPOB ¢ YUETOM 3aJaHHON a0COTIOTHON MOTPEITHOCTH U3MEPEHUH;

®  TPOBOAWTH HCCIICAOBAHHE 3aBHCUMOCTU OJHOW (PM3UYECKON BEIMYHHBI OT APYTOH C
HCIOJIb30BAaHUEM IMPAMBIX M3MEPEHUI (3aBUCHUMOCTH IIyTH PAaBHOMEPHO JBMXKYILErocs Tejla OT
BPEMEHHU JBIDKEHHS Tela, CWIbl TPEHHUS CKOJBXKEHHS OT Beca Teja, KadecTBa 00pabdOoTKU
MIOBEPXHOCTEH TeJl U HE3aBHUCUMOCTU CHJIBI TPEHHUsS OT IUJIOLIAJU CONPUKOCHOBEHUS TEN, CHUJIbI
YOPYTrOCTH OT YAJUHEHUS NPYKUHbI, BHITAJKUBAIOIIEH CUIIBI OT 00bEMa MOrpyKEHHON YacTH TeJa U
OT IJIOTHOCTH >KUIKOCTH, €€ HE3aBHCHMOCTH OT IUIOTHOCTH Tella, OT TNIyOMHBI, HAa KOTOPYIO
MOTPY>KEHO TEJO, YCIIOBUH TUIaBaHUs TEJ, YCIOBUI paBHOBECHS pbhluara u OJIOKOB), y4acTBOBATh B
IUTAaHUPOBAHUM Yy4eOHOro HMCCiel0BaHUs, cOOUpaTh YCTAHOBKY U BBIIOJHATH U3MEPEHUs, Clenys
IIPEUI0KEHHOMY IIaHy, GUKCUPOBATh pPe3yJIbTaThl IOTY4EHHON 3aBUCUMOCTH (PU3NYECKUX BEJINYMH
B BUJIC TIPEIOKEHHBIX TAaOJHII ¥ TPApHKOB, AETaTh BEIBOBI 10 PE3yJIbTaTaM UCCIIEIOBAHMS;

® TPOBOAWTH KOCBEHHBIE HW3MEPEHUS (PHU3MUECKUX BEIMYMH (IUIOTHOCTH BEIIECTBA
AKHUJIKOCTU U TBEPJOTO Tella, Cujla TPEHUS CKOJIbKEHMUS, JaBJIEHUE BO3/lyXa, BHITAJIKMBAIOIIAS CHIIA,
JeCTByIOIIAs Ha MOTPYKEHHOE B XKHUJAKOCTh TEIO0, KO3(PPUIMEHT MOJE3HOT0 JAEHCTBUSA MPOCTHIX
MEXaHU3MOB), cIenys MpeUI0KEHHOM HHCTPYKLMU: TNPH BBIIOJIHEHUH H3MEpPEHUN cobuparb
SKCIIEPUMEHTAIbHYI0 YCTAHOBKY U BBIUUCIISITh 3HAYEHUE UCKOMOM BEJIMYUHBL,

e coOmopaTh TMpaBuia TEXHUKM Oe€30lacHOCTH Mpu  padbore ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

e  yKa3plBaTh MPUHIUIBl JAEUCTBUSA MNPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIAIOLINECS COCYbl, 0apOMETp, phlyar, MOABUKHBIN U HETTOABHKHBIH
0JI0K, HAKJIOHHAS! TJIOCKOCTb;

®  XapaKTepHU30BaTh IPUHIUIIBI ACHCTBUSI U3yUEHHBIX TPHOOPOB M TEXHUUECKUX YCTPOUCTB
C OIIOPOI HA MX OMUCAHUS (B TOM YHCJIIE: MOAMUITHUKN, YCTPOHCTBO BOJOIIPOBOA, THIPaBINYECKUN
IIpecc, MaHOMETP, BBICOTOMEp, MOPILIHEBOM HACOC, apeOMETpP), MCHOJb3ys 3HaHHUS O CBOMCTBax
¢bu3nUecKux sSBICHUH U HEOOXOMMBbIe (prU3MUYECKHe 3aKOHBI U 3AKOHOMEPHOCTH;

® T[PUBOAUTH NpUMEPHl (HAXOOUTh HUHGOPMALKMIO O TMpUMEpax) MPaKTHUYECKOrO
MCMOJIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCETHEBHOM KHU3HM JUIsl o0ecreyeHus: 0€301MacHOCTH IpU
oOpallleHuu ¢ MpudopamMu U TEXHUUYECKHUMH YCTPOICTBaMH, COXpaHEHHs 370POBbsl U COOJIIOIEHUS
HOPM PKOJIOTUYECKOTO MOBEJCHUS B OKPY KaIOIEH Cpee;

®  OCYHUIECTBIATH OTOOp HCTOUYHMKOB HHGPOpManuud B VIHTEpHETE B COOTBETCTBUHM C
3aJ]aHHBIM IIOUCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIUXCSA 3HAHUHM M IMYTEM CpaBHEHUS Pa3IMYHbIX

MCTOYHHUKOB BBIIEJIATH HH(POPMALIUIO, KOTOpas ﬁanI2e3Tcsl NPOTHUBOPEYMBONW WIIM MOXKET OBITh



HEJIOCTOBEPHOM;

®  JCIIOJIb30BaTh IPU BBHINIOJIHEHUH YYEOHBIX 3aJlaHUi HAyYHO-TIOMYJISIPHYIO JIUTEpaTypy
($U3NIECKOTO CoJepKaHUs, CIPABOYHBIC MaTEpUAIIbI, peCypchl ceTu MIHTepHeT, BiageTh npuéMaMu
KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3zoBaHus HHPOPMAIIMH U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

®  CO3/1aBaTh COOCTBEHHBIE KPAaTKHWE MUCHMEHHBIE M YCTHBIE COOOIIEHHUs Ha OCHOBE 2—3
MCTOYHHUKOB HMH(pOpMAK (U3NUECKOT0 COACPKAHUSA, B TOM YHCIE MyOJIMYHO JenaTh KpaTKue
COOOIICHUSI O pe3yJbTaTax IPOCKTOB WJIM YYEOHBIX HCCIICIOBAHHWM, IMPU OSTOM TPaMOTHO
WCIIOIb30BaTh W3YYCHHBIM TMOHATUHHBIN ammapaT Kypca (U3HKH, COMPOBOXKIATh BBICTYILJICHUE
MPE3CHTALINEN;

®  [IpU BBINOJIHEHUU YUYEOHBIX MPOEKTOB U MCCIEAOBAHUN pacHpenessaTh 00sS3aHHOCTH B
rpynne B COOTBETCTBHHU C IIOCTABJICHHBIMHU 3aJadaMH, CICAUTH 3a BBIIIOJTHCHUEM IIJIaHA IIGP'ICTBHI\/JI,
AICKBATHO OILICHHUBATHb CO6CTBGHHBII>'I BKJIaqg B NCATCIIBHOCTD prnHI)I, BBICTpaPIBaTB
KOMMYHHUKATUBHOE B3aUMOJIEUCTBUE, YUUTHIBAsI MHEHUE OKPYKAOIIUX.

K xoniy oOyueHuss B 8 kjacce mpeaMeTHbIE pe3ysibTaThl Ha 0A30BOM YPOBHE JOJKHBI
OTpakaTb CHOPMHUPOBAHHOCTh y OOYYAIOIIUXCS YMCHHIA:

L] HUCIIOJIB30BATh IIOHATHA: MaACCa N pa3Mepr MOJIeKyJI, TCIJIOBOC ABHUXXCHHUEC AaTOMOB U
MO.HeKy.]I, aneFaTHBIe COCTOAAHUA BEUICCTBA, KpI/ICTaJIJII/I‘-IeCKI/Ie u aMOpq)HI)Ie TCJa, H&CI:IIIIGHHI:Iﬁ 158
HEHACBIIICHHBI Map, BIAXKHOCTh BO3/yXa, TEMIEpaTypa, BHYTPEHHSSA JHEPrus, TEIUIOBOU
JIBUTaTENb, SJIEMEHTAPHBIM JJIEKTPUYECKUM 3apsij, SJIEKTPUYECKOE TI0JIe, MPOBOJHUKU U
JUAJIEKTPUKHU, TOCTOSHHBIN AJIEKTPUYECKUI TOK, MATHUTHOE II0JIE;

e pasnuuaTh SBJICHHUS (TEIUIOBOE pacIIUpEHHWe M CKaTue, TeIUIornepenaya, TEeIIoBOe
paBHOBeCI/Ie, CMadYuBaHUC, KaHI/IJ'IJU[pHI)IG SIBJICHUA, chapeHHe, KOHJACHCAalus, IINIaBJICHUC,
Kpuctajum3anust (OTBEpJeBaHUE), KHUIEHWE, Teruionepenaya (TErIonpoOBOAHOCTh, KOHBEKIHS,
U3IyYeHHUe), SJICKTpU3alus TeJ, B3aUMOJEHCTBUE 3apsioB, JACWCTBUS DIEKTPUUYECKOTO TOKa,
KOpPOTKOE 3aMbIKaHUE, B3aMMOJICUCTBHE MATHUTOB, JEMCTBUE MArHUTHOIO IOJISI HA MPOBOJHHUK C
TOKOM, BHGKTpOMaFHI/ITHaSI I/IH,ZIyKI_[I/ISI) 110 OITMCAHUIO UX XapaKTepHI)IX CBOfICTB 1 Ha OCHOBCE OIIbITOB,
JTEMOHCTPUPYIOIINX JTaHHOE (PU3NIECKOE SBIICHUE;

®  pAacro3HaBaTh MPOSBIEHUE M3YUEHHBIX (PU3NYECKUX SBIICHUN B OKpPY)KAIOIIEM MUDE, B
TOM YHUCJIIC CI)I/ISI/I‘IGCKI/Ie SIBJICHUS B Hpnpone: HOBerHOCTHoe HaATsSKCHHUEC U KaHI/IJ'IJ'ISIpHBIe SIBJICHUS B
MpHUPOJIe, KpUCTAIBI B mpupoae, uznydeHue ConHIa, 3amMep3aHue BOJOEMOB, MOPCKUE OpH3BI,
oOpa3oBaHHe POCHI, TYMaHa, WHEs, CHEra, dJIEKTPUYECKHE SBICHUS B aTMoc(depe, INeKTpUIECTBO
KHNBBIX OpFaHI/I3MOB, MArdmuTHOEC I10JI1€ 3eMJ'II/I, npeﬁq) ITOJIFOCOB, pOJ'H) MAardmTHOT O ITOJIA IJISI )KU3HHN
Ha 3emiie, NOJSIPHOE CUSIHUE, TPU ATOM IEPEBOAUTH MPAKTUUECKYIO 33a/1auy B y4eOHYIO, BBIICIATh

CYIIIECTBCHHBIE CBOMCTBA (IPU3HAKHN) (PU3NIECKUX SBICHUI;



®  OIUCHIBATh M3YYECHHBIE CBOWCTBA Tel U (hPU3HYECKHE SBICHUS, HCIIONB3YS (PU3NUECKUE
BEIMYMHBI (TeMIepaTypa, BHYTPEHHSS SHEPrHsi, KOJIMYECTBO TEIUIOTHI, YJENbHas TEIIOEMKOCTb
BELIECTBA, YEJIbHas TEIUIOTA IUIABJICHUS, YIebHAsl TEIJI0Ta IapooOpa3oBaHus, yAelbHas TEIIOTa
CrOpaHMsl TOILUIMBA, KOA((UIMEHT IMOJE3HOTO JEHCTBUS TEIUIOBOW MAIIWHBI, OTHOCHTEIbHAs
BIQKHOCTb BO3JyXa, OJJIEKTPUYECKUM 3apsj, CHIAa TOKa, DJJIEKTPUYECKOE HAIPSOKCHHE,
COIIPOTHBIIEHUE IPOBOJAHUKA, YJEJIbHOE CONPOTUBIEHHE BEIIECTBA, paboTa M MOIIHOCTh
AJIEKTPUUYECKOTO TOKA), IPY ONMCAHUU MPABUIBHO TPAKTOBATH (PU3MUECKHUI CMBICI HCIIONIB3YEMbIX
BEJIMYMH, O00O03HAYEHHUS W EJUHHULBI (PU3MYECKHX BEJIWYHMH, HAXOIUTH (OPMYJIbI, CBS3BIBAIOIIHE
JAHHYI (U3MYECKYI0 BEIMYMHY C JAPYTUMH BEJIMYMHAMH, CTPOUTh TIpapuUKH H3YyYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEINUMH;

®  XapakTepu3oBaTb CBOMCTBA TeJ, (PU3MYECKHE SBJIECHUS M IPOLECCHI, HCIOJb3Ys
OCHOBHBIE IIOJIOKECHHSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUM CTPOEHUs BEUIECTBA, IPUHIMII
CYNEpHO3ULIMH ToJiell (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHus 3apsana, 3akoH Oma amns
ydacTKa Lienw, 3akoH J[koyins—JIeHna, 3aKk0H COXpaHEHUs SHEPruu, IIPU 3TOM JaBaTh CIOBECHYIO
(GOopMyIMPOBKY 3aKOHA U 3aIIUCHIBATh €0 MAaTEMaTHYECKOE BBIPAKEHUE;

e  00BACHATH (PU3NYECKHE ITPOLIECCHI U CBOMCTBA TEJl, B TOM YHCJIE U B KOHTEKCTE CUTYallui
IIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, BBIABIATH IPUYMHHO-CIECICTBEHHBIE CBS3H, CTPOMTH
o0bsicHeHUe U3 1—2 TOrMYecKuX I1aroB ¢ onopoi Ha 1—2 N3y4eHHBIX CBOMCTBA (PU3NUECKUX SIBICHUH,
(bu3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

e pewaTh pacu€THble 3anayd B 2-3 JEHCTBUS, MHCIONB3Yysl 3aKOHBI U (OPMYIIBI,
CBsI3bIBaIOIME (PU3MUECKHUE BETMUYMHBI: HA OCHOBE aHaJIM3a yCJIOBUS 3aJlauM 3alUCBIBATH KPAaTKOE
YCIIOBUE, BBISIBIISITH HEIOCTATOK JIAHHBIX Ui pEIICHMs 3aJayd, BbIOMpaTh 3aKOHBI U (OPMYIIBI,
HeoOXonuMBble JUIsl €€ pelIeHHs, MPOBOAUTh pPacy€Tbl M CPABHMBATH IIOJIyY€HHOE 3HAYCHHE
¢u3n4ecKoil BEITMUNHBI C U3BECTHBIMU JIaHHBIMU;

®  pacrno3HaBaTh NPOOJIEMBI, KOTOPHIE MOKHO PELIMThH MTPU MOMOIIU (PU3NIECKHX METOJIOB,
WCIIONB3YSl ONHMCAHWE HCCIENOBAHUA, BBIIEIATH IPOBEPSIEMOE MPEANOJIOKEHUE, OLEHUBATH
MPaBWJIBHOCTb MOPSIIKA MPOBEIEHUS UCCIIEIOBAHMUS, JI€JIaTh BBIBOIBI;

®  [IPOBOAMTH OMBITHI 10 HAOIIOIEHUIO (PU3NUECKUX SBJICHUN UITH (PU3HMUECKUX CBOMCTB Tell
(KanwIsipHbIE SIBJICHHUS, 3aBUCHUMOCTH JABIIEHUS BO3/AyXa OT €ro o0béMa, TeMIleparyphl,

CKOPOCTH HpOLECCa OCThIBAaHWS W HArpeBaHus IPU M3IYyYEHUU OT LBETA M3JIydarolleu
(morJomaromnei) TOBEPXHOCTH, CKOPOCTh UCIIAPEHUS BOJBI OT TEMIIEPATYPbI KHUAKOCTU U ITUIOIIA N
€€ MOBEPXHOCTH, AJIEKTPU3ALHUS TEJI U B3aUMOJICHCTBHE JIEKTPUUECKUX 3apS0B, B3aUMOJICHCTBUE
MOCTOSIHHBIX MAarHUTOB, BU3yalM3alllsi MarHUTHBIX IOJIEH IOCTOSHHBIX MAarHUTOB, JEWCTBUSA

MAarauMTHOIO IOJid HAa ITPOBOJHUK C TOKOM, CBOMCTBA 9JICKTpOMArHuTa, CBOICTBa QJICKTPOABUTATCIIA



MOCTOSTHHOTO TOKa): (hopMyIupoBaTh HpPOBEpPsSEMBIC IMPEINOIOKEHHS, COOMPAaTh YCTaHOBKY W3
MPEUI0KEHHOT0 000PYJ0BaHUS, OIMCHIBATH X0 OBITa U (POPMYITMPOBATH BHIBOJIBI;

®  BBINOJHATH NPAMBIC U3MEPEHUs TEMIEPAaTypbl, OTHOCUTEIBHOM BIIAXXHOCTH BO3/YyXa,
CHJIbI TOKA4, HANPSKCHUA C HCIIOJIB30BAHHEM AHAJIOI'OBBLIX HpI/I60pOB U OaT4YUKOB (bPISI/I‘-IeCKI/IX
BEJIMYMH, CPABHUBATH PE3YJIbTAThl U3MEPEHUN C YUETOM 33JaHHOM a0COJIFOTHOM MOTPEIIHOCTH;

®  TPOBOAWTH HCCIICAOBAHHE 3aBHCHUMOCTU OJIHOW (DM3MYECKOW BEIMYHHBI OT JAPYTOd C
UCIIOJIb30BAHUEM TIPSMBIX U3MEPEHUH (3aBHCHMOCTH COIIPOTUBIICHHUS MPOBOJHUKA OT €r0 JUINHBI,
TUTOIIA M TIOTIEPEYHOTO CEYCHHUS M YJISIIBHOTO CONPOTUBIICHUS BEIIECTBA MPOBOJIHUKA, CUJIBI TOKA,
UIYIIETO Yepe3 MPOBOIHUK, OT HAMPSDKEHUS HA MPOBOHUKE, UCCIICIOBAHUE TTOCTIEI0BATEIIHFHOTO U
MapajuIeIbHOTO COCTMHEHUHN MPOBOJHUKOB): TUTAHUPOBATH UCCIICOBAHHUE, COOUPATh YCTAHOBKY H
BBINOJIHATh M3MEPCHHUS, CICAYs MPEUIOKEHHOMY IUIaHy, (DMKCUPOBATh PE3yJIbTaThl MOJIYYCHHOM
3aBHCUMOCTH B BHJIE TaOJIUI] U TPApHUKOB, JeTaTh BEIBOJIBI M0 pE3yJIbTaTaM UCCIICIOBAHMSI,

o IMPOBOAWUTL KOCBCHHBLIC H3MCPCHHA (1)I/I3I/I‘-ICCKI/IX BCIIMYNH (YIIGJII)HaFI TEIUIOEMKOCTD
BEIIECTBA, CONPOTHUBIICHHE IMPOBOIHMKA, Pad0Ta U MOIIHOCTH JICKTPUIECKOTO TOKA): TUIAHUPOBATh
M3MEpEHUs, COOMpPATh AKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEIysl MPEIOKEHHOW HHCTPYKIUH, H
BBIYUCIIATH 3HAYCHUEC BCIIMYUHBI,

e coOdromaTh TMpaBHJA TEXHHKH O€30MacHOCTH mpu padoTe ¢ J1abopaTOpHBIM
000py/1I0BaHUEM;

®  XapakTepH30BaTh IPUHLMUIIBI IEUCTBUS U3yUYEHHBIX TPUOOPOB U TEXHUUECKUX YCTPOUCTB
C OTMOPOil Ha UX onmUcaHus (B TOM YHCIIe: CUCTEMa OTOIUICHHS JOMOB, TUTPOMETP, MapoBasi TypOuHa,
amMIepMeTp, BOJBTMETP, CUYETYUK DIEKTPHUUECKON HHEPTUH, DIEKTPOOCBETHTENBHBIE MPUOOPHI,
HarpeBaTeNIbHbIC JIEKTPOIPUOOPHI (TPUMEPHI), IEKTPUUECKUE MPEIOXPAHUTEIH, DICKTPOMAarHuT,
AJIEKTPO/IBUraTENb MMOCTOSHHOTO TOKAa), MCIOJb3Yys 3HAHMUSI O CBOWCTBAaX (PU3WYECKUX SBJIECHUHN U
HeoOxoauMBbIe (HHU3MUYECKHE 3aKOHOMEPHOCTH;

®  pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOICTBA M H3MEpUTEIbHBIE MPHUOOPHI IO
CXeMaM M CXEMaTHYHBIM PUCYHKaM (KUJIKOCTHBIA TEPMOMETp, TEPMOC, TICHXPOMETp, TUTPOMETP,
JIBUTATEh BHYTPEHHETO CrOpaHUsi, DJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMBl DIICKTPUUYECKUX
Herne ¢ IMoCieoBaTeIbHBIM U TapaJlyIeIbHBIM COCIHHEHHUEM DJIEMEHTOB, pa3jindasl yCIOBHBIC
0003HAYCHHS PJICMEHTOB JICKTPUICCKHX IICTICH;

® TPHUBOIUTH MpHUMEpPHl (HAXOIUTh HH(MOPMALMIO O TpPUMEpax) MPAKTHIECKOTO
HUCITOJIB30BAHUA (1)I/I3I/I'-IGCKI/IX 3HaHUI B HOBceHHeBHOﬁ KNU3HU JIs1 oOecrieuenns 0€30IIaCHOCTH npu
oOpaltlleHuu ¢ MpudopaMu M TEXHUYECKHUMH YCTPONCTBAMH, COXpaHEHHS 370POBbS M COOIIOICHUS
HOPM DKOJIOTHYECKOTO MOBEJICHHS B OKPYIKaIOIIEH cpejie;

®  OCYHIECTBISATH NOUCK HH(DOpPMALIUU (bml/me%oro conepkanusi B IHTepHeTe, Ha OCHOBE



UMEIOIINXCS 3HAHUN U MyTEM CPaBHEHUS JOTIOJTHUTEIBHBIX HCTOYHUKOB BBIICISITh WH(POPMAIIHIO,
KOTOpasi SIBISETCS MPOTHUBOPEUMBOM MIIK MOKET OBITh HEIOCTOBEPHOM;

®  UCIOJB30BaTh MPHU BHIMOJHEHUN YYCOHBIX 3a/IaHUN HAYYHO-TIOMYJSIPHYIO JTUTEPATyPy
(U3HUYECKOTO COMEepIKaHUs, CIIPAaBOYHBIC MAaTepPUAIIBI, pecypchl ceT VHTepHeT, BIajeTh npuéMamMu
KOHCIIEKTUPOBaHUS TEKCTa, IpeoOpa3oBaHus HHPOPMAIUK U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

e co3maBaTh COOCTBCHHBIC IHCHMEHHBIE M KpPaTKUE YCTHBIE COOOIICHUs, 0000mas
WHPOPMAIIMIO M3 HECKOJIBKUX HCTOYHHUKOB (PH3MUYECKOTO COACP)KAaHUS, B TOM 4YHCIE MTyOIHMYHO
MPEJCTABIATh PE3yJIbTAThl IPOCKTHOM MITH UCCIIC0BATEILCKOM I TEILHOCTH, IIPH TOM I'PaMOTHO
WCIIOJIb30BaTh HM3YUYCHHBIM MOHSATUUHBIA ammapar Kypca (QU3WKH, CONPOBOXKIATH BBICTYILJICHHE
MIPE3CHTAIMCH; TIPU BBIMOJHCHUH Y4YEOHBIX MPOEKTOB M HCCIICIOBAaHWHN (DPU3MYECKHX IMPOIECCOB
pacrpenenartb 00sS3aHHOCTH B TPYIINIE B COOTBETCTBUU C IOCTABJICHHBIMHU 3a/ladaMH, CJICIUTh 3a
BBINOJIHEHUEM ILJIaHA JICHCTBHI U KOPPEKTUPOBATh €r0, aJICKBAaTHO OLICHUBATh COOCTBEHHBIN BKJIAJ
B JICATEIHHOCTh TPYIIIBI, BBICTPAUBATH KOMMYHHKATHBHOE B3aUMOJICHCTBUE, TIPOSBIISii TOTOBHOCTH
pa3pemaTth KOHQIHKTHL.

K koHiy oOy4yeHuss B 9 KJiacce mpeaMeTHbIC Pe3ysIbTaThl Ha 0Aa30BOM YPOBHE JIOJIKHBI
OTpakaTb C(OPMHPOBAHHOCTh y OOYYAIOIIUXCS YMEHHIA:

®  UCIOJB30BaTh IMIOHSATHS: CHCTEMa OTCUéTa, MaTepualbHAs TOYKA, TPACKTOPHS,
OTHOCHUTENIHOCTh MEXaHHYECKOTo MABIKEHHUsA, Aedopmanus (ympyras, IUlacThdeckas), TpeHHeE,
[EHTPOCTPEMHUTEIIFHOE YCKOPEHHE, HEBECOMOCTh M TEPETPy3KH, LEHTP TSKECTH, aOCOIIOTHO
TBEPAOE TEIIO, IICHTP TSHKECTH TBEPIOTO TENa, PABHOBECHE, MEXaHUYECKHE KOJICOAHUS Y BOJTHBI, 3BYK,
uH(Pa3ByK U YIbTPA3BYK, SJEKTPOMArHUTHBIE BOJHBI, IIKalda SJEKTPOMArHUTHBIX BOJH, CBET,
OMM30PYKOCTh M JAIBbHO30PKOCTh, CIIEKTPHI UCITyCKaHUS W TMOTJOLIEHUS, anbda, OeTa- U ramma-
W3ITyYeHUs, H30TOIBI, siTICpHAst YHEPTeTHKA,;

e pa3nmuuaTh SBICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIHHEHHOE IBUKCHHE,
PaBHOYCKOPEHHOE TIPSMOJMHEWHOE JBIKEHHE, CBOOOIHOE TaJeHHE TeJ, PaBHOMEPHOE

JIBIKCHHE TI0 OKPYKHOCTH, B3aMMOJICHCTBHE TeJ, pEaKTUBHOE JBHKCHHE, KOJIeOATeIIbHOE
JBUKEHHE (3aTyXalolue U BhIHYKIEHHBIC KOJIeOaHus), pE30HAHC, BOJIHOBOE JIBUKECHHE, OTPAKCHHE
3ByKa, IPSIMOJIMHEHHOE paclpoCTpaHEeHHe, OTPaKEHUE U MIPEIOMIIEHUE CBETa, MOJIHOE BHYTPEHHEE
OTpa)XEHHWE CBETa, pa3joKeHHe OelIoro cBera B CHEKTP W CIOXKEHHE CIEKTPaJbHBIX I[BETOB,
JUCTIEPCUST CBETAa, ECTSCTBCHHAs] pPaJMOAaKTUBHOCTh, BO3HHKHOBEHHE JIMHEHYATOTO CIICKTpa
W3ITyYeHHUs]) IO OMUCAHHWIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OMNBITOB, JEMOHCTPHPYIOIINX
JTaHHOE (PU3UUYECKOE SIBICHUE;

®  PACIO3HABATh MPOSBICHUE M3YYCHHBIX (PH3UYECKUX SBICHUHA B OKpYXKaromiem Mupe (B

TOM YHUCIIC (I)I/I3I/I‘-ICCKI/I€ SABJICHUS B MPUPOAC: MPUIUBLI U OTJIMBBI, ABUKCHUC TIJIAHCT ConneyHomn
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CUCTEMBI, PEaKTHMBHOE [JBWXCHHME JKHUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSICEHUE, CECMUYECKHE BOJIHBI, IIyHAMH, 3XO0, [[BE€TaA TEJI, ONTUYECKUE SBICHUS B IIPUPOLE,
OuoJIOTHYECKOEe JICHCTBHE BHIUMOIO, YJIBTPA(pHUOIETOBOTO W PEHTTCHOBCKOTO H3IyUYCHHIA,
€CTECTBEHHbII paMOaKTUBHbBIN (OH, KOCMUYECKHE JIyUH, PAJHOAKTUBHOE U3Iy4YeHUE MPUPOAHBIX
MUHEpAJIOB, ACHCTBUE PAIMOAKTUBHBIX U3JIy4YEeHUH HA OPraHU3M 4elloBeKa), IPH 3TOM IE€PEBOAUTH
MPAaKTUYECKYIO 33/a4y B y4eOHYIO, BBIIENATh CYIIECTBEHHBIC CBOMCTBA (MPU3HAKU) (PU3HUECKUX
SIBJIICHHI;

®  ONUCHIBATh M3YYEHHBIE CBOWCTBA Tel U (PU3HUYECKUE SBICHUSA, UCIONIB3YS (PU3NUECKUE
BEJIMYMHBI (CPEeJHSIS U MIHOBEHHAsl CKOPOCTh TeJsla NPH HEPaBHOMEPHOM JABHMKEHHH, YCKOPEHHE,
IIepeEMEIIEHHE, Iy Th, YIJIOBasi CKOPOCTh, CHUJIa TPEHMSI, CHJIa YIIPYTOCTH, CHIIA TSHKECTH, YCKOPEHHE
cBOOO/IHOTO a/IEHNUS, BEC TeJla, UMITYJIbC TEJa, UMILYJIbC CUJIbI, MEXaHUYECKasi paboTa U MOIIHOCTb,
IIOTEHIMAIbHAs DHEPrUs Tena, MOAHATOTO HaJ IOBEPXHOCTHIO 3€MJIM, MOTCHIUAIbHAS JHEPrus
C)KaTOM IPYKUHBI, KHHETHYECKAs DHEPIHsl, IOJHAs MEXaHUYeCKas DHEpPrus, MEepHoj] M 4YacToTa
Kosie0aHUH, AJMHA BOJIHBI, I'POMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, I10Ka3aTellb
IPEJIOMIIEHUS CPeAbl), IPU ONMUCAHUM MPABUIBHO TPAKTOBATh (PU3UYECKHH CMBICI UCHOJIb3YEMbIX
BEJIMYMH, 00O3HAYCHUS M EIWHUIBI (PU3MUYECKUX BEITUYMH, HAXOAUTH (HOPMYIIBI, CBS3BIBAIOIIHE
JaHHY!0 (U3MYECKYI0 BEJIMYMHY C JPYTUMH BEIMYMHAMHU, CTPOUTh TIpaUKU H3YYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

®  XapaKTepH30BaTh CBOMCTBA Tell, (pU3MUECKUE SBICHUS U MPOLECCHI, UCIONB3YS 3aKOH
COXpaHEHUsl DHEPIrUH, 3aKOH BCEMHUPHOIO TATOTEHMS, NPUHLHUII CYNEPIO3ULUN CWUJI, IPHUHLIMII
OTHOCHUTENBHOCTH ['anunes, 3akoHsl HpI0TOHA, 3aKOH COXPAaHEHMS UMITYJIbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMS 3apsAI0BOTO U MAaCCOBOTO YHCEII NP SIACPHBIX PEAKIUSAX,
IpU 3TOM JaBaTh CJOBECHYIO (DOpPMYyJIMPOBKY 3aKOHa M 3alMChIBaTh €ro MaTeMaTHYecKoe
BBIPAKCHHUE;

e  00BACHATH (PU3MUECKHE MPOIIECCH] U CBOMCTBA TE€J, B TOM YHCJIE U B KOHTEKCTE CUTYalUl
[IPAKTUKO-OPUEHTUPOBAHHOIO XAPAKTEPa: BBIABIATH IPUYMHHO- CIEACTBEHHBIC CBS3U, CTPOUTH
00BsiICHEHHE U3 2—3 JIOTMYECKUX IIaroB C OMOPOM Ha 2—3 U3YUYEHHBIX CBOMCTBA (DM3UYCCKUX SBICHUI,
(1)H3I/I‘IGCKI/IX 3aKOHOB HUJIHN BaKOHOMCpHOCTCﬁ;

e  pemaTh pacu€THBIC 3a7aun (OMHUPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHUIl), UCTIONb3YsI
3aKOHBI U (hOPMYJIbI, CBSI3bIBAIOLIME (PM3MYECKUE BEJIMYMHBI: HA OCHOBE aHaJIM3a YCJOBHS 3ajauu
3aluChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEJOCTAIOLIUE WJIM H30BITOYHBIE JITaHHBIE, BBHIOMPATH
3aKOHBl U (QOpPMyINbI, HEOOXOAMMBbIE JJs pELIeHUs, MPOBOJUTH pacuy€Thl M OLEHHUBATH
PEATMCTUYHOCTD MOJyYEHHOTO 3HaUeHHsI (PU3NYECKON BETMUHHBI;

®  pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIMThH MPH MOMOLIN (PU3NIECKIX METO/IOB,
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UCIIOJNIb3Ysl OINMCAHUE WCCIIEOBaHUS, BBIACHATH TMPOBEpsIieMOE MPEANOI0KEHHE, OLICHUBAThH
NPaBUIBHOCTh TMOPSAAKA TMPOBEACHUS HCCIENOBAaHMA, JEJaTh BBIBOABI, WHTEPIPETHPOBATH
pe3yabTaThl HAOIIOJCHUN U OTIBITOB;

®  [IPOBOAMTH OMBITHI [10 HAOIIOIEHUIO PU3NUECKUX SIBJICHUN UITH (PU3HMUECKUX CBOMCTB Tell
(u3yueHue BTOporo 3akoHa HpIOTOHA, 3aKOHa COXpaHEHHUS DSHEPIrUM, 3aBUCHMOCTb IE€pHOJIA
Koje0aHui MPYKUHHOTO MasTHUKA OT Macchl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCHUMOCThH OT
aAMIUTATYIBl MallbIX KOJeOaHUH, MPSMOJIIMHEHHOE PAaCIpOCTPAHEHHE CBETA, PA3JIOKCHHE OEI0ro
CBETa B CIEKTp, U3yUEHHE CBOMCTB M300pak€HUS B IIOCKOM 3€pKajie M CBOHCTB M300pakeHUs
npeaMera B coOMparolel JIMH3e, HaOMI0ACHUE CIUIOMIHBIX U JIMHEWYaThIX CHEKTPOB H3ITYUYCHHS):
CaMOCTOSITENILHO COOMPATh YCTAaHOBKY M3 M30BITOYHOrO Habopa 0OOpYIOBaHMS, OMUCHIBATH XOJ
OTIBITA M €T0 PE3yNbTaThl, POPMYINPOBATH BHIBOJIBI;

® TPOBOAWTH NPU HEOOXOTUMOCTH CEPHUI0 MPSIMBIX H3MEPEHUH, Ompeaessisi cpenHee
3HAUYCHHE U3MEpPAEMON BeIMYMHBI (POKYCHOE PacCTOSIHHE COOMparolel JIMH3bI), 0OOCHOBBIBATH
BBIOOD crmoco0a u3MepeHus (M3MEpPUTEILHOTO MPUO0pPa);

® [POBOAWTH HCCIEAOBAHHE 3aBUCUMOCTEH (PU3UYECKHX BEIUYHH C HCIOJIb30BaHHUEM
NpSIMBIX HM3MEpEHHH (3aBUCHMOCTh MYTH OT BPEMEHHM NIpPU pPAaBHOYCKOPEHHOM JIBHKECHHUU 0e3
HAYalbHOM CKOpPOCTH, Mepuoja KoleOaHUN MaTeMaTH4ecKoro MasTHUKAa OT JUIMHBI HUTH,
3aBHCHMOCTH YIJIa OTPAKCHMsI CBETa OT yrja MaJeHUs M yriia IMpeJoMIIeHHS OT yria MajeHHs):
TUTAHUPOBATh HCCJIEIOBAHNE, CAMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (PUKCHPOBATH PE3yNbTaTHI
MOJTYYSHHOH 3aBHCUMOCTH (DPU3NYECKUX BEITMYMH B BHUJE TaOIHIl U TPaduKOB, AeTaTh BBIBOJIBI O
pe3ysbTaTtaM UCCIeIOBaHMUS,

® TPOBOAWTH KOCBEHHbIE H3MEpeHHs (U3HUECKUX BENUYMH (CpeqHsisi CKOPOCTh H
YCKOpEHHE Teja IPU PaBHOYCKOPEHHOM JBMXKEHHMH, YCKOpEHHE CBOOOIHOIrO MajieHus, ®KECTKOCTb
MPYXUHBI, KOXPOUIIMEHT TPEHUS CKOJBKEHUS, MeXaHU4eckas paboTa U MOIIHOCTb, YacToTa H
NeproJ KoJIleOaHui MaTeMaTHIeCKOTO M MPY)KMHHOTO MasTHUKOB, ONTHYECKAsi CHJIa COOMparomien
JIMH3BI, PAIMOAKTUBHBINA ()OH): TUTAHUPOBATHh U3MEPEHUS, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBITIOJIHATH U3MEPEHUS, CIeAys MPeNI0KEHHON WHCTPYKIIUY, BBIYUCIISATh 3HAUCHNUE BEIMYMHBI U
aHAIIM3UPOBATH MOTYYCHHBIE PE3YIbTATHI C YYETOM 3a/IaHHON MOTPEITHOCTH U3MEPEHU;

e coOmoaaTh TNpaBUiia TEXHUKH Oe€30MacHOCTH Mpu pabore ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

e  pasnuuaTh OCHOBHBIC MPHU3HAKH W3YYCHHBIX (QH3UYECKHX MOJENeH: MaTepHalbHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOYCUHBIH MCTOYHWK CBETA, JIyd, TOHKAs JIMH3A, IIaHEeTapHas
MOJIENTb aTOMa, HyKJIOHHAsI MOJIENTb aTOMHOTO SI/1pa;

e  XapaKTepU30BaTh IIPUHIIMIIBI IEHCTBUS 1/13yq269HHblx prOOPOB U TEXHUYECKHUX YCTPOICTB



C OITOPOIi Ha UX ONKCAaHUS (B TOM YHCIIE: CITUAOMETP, TaTYUKH ITOJIOKEHHS, PACCTOSIHUS U YCKOPCHHS,
pakera, 9X0J0T, OYKH, IIePUCKOI, (oToanmapaTr, ONTHISCKHE CBETOBOBI, CIIEKTPOCKOM, JO3UMETP,
Kamepa BuibcoHa), MCTHONB3ys 3HAHUS O CBOWCTBaX (DU3MYECKHX SIBICHUN M HEOOXOJIUMBIC
(bu3nveckrne 3aKOHOMEPHOCTH;

®  HCIIOJIb30BaTh CXEMBbI M CXEMATHYHBbIC PUCYHKH HM3YYCHHBIX TEXHUYCCKHX YCTPOWCTB,
W3MEPUTENBHBIX TPUOOPOB M TEXHOJIOTHYECCKHUX MPOIECCOB MPH PEIICHHH YYeOHO- MPAKTUYCCKUX
3a]a4, ONITUYECKHUE CXEMBbI ISl TOCTPOCHHS M300paKEeHUH B IUTOCKOM 3€pKajie M COOMparoIei JIHH3e;

® TPHUBOIUTH NpPHUMEPHl (HAXOMUTh HWHMOPMANMIO O TpPUMEpax) MPAKTHIECKOTO
MCIOJIb30BaHUs (PU3NICCKUX 3HAHUH B MIOBCETHEBHOW KM3HM I OOecTieueHus] 0€30IaCHOCTH TIPH
oOpareHuu ¢ mpuOopaMu M TEXHUYCCKHUMH YCTPONCTBAMH, COXPAHEHHS 370POBbS M COOJIIOICHUS
HOPM 3KOJIOTUYECKOTO TIOBEJICHUS B OKPYXKAOIIEH cpelie;

e  OCymeCcTBIATh MOMCK wuHMopManuu (usndeckoro cojepkanuss B HTepHere,
CaMOCTOSITENILHO (POPMYITHPYSI TIOUCKOBBIN 3alpOC, HAXOJAUTh MYTH OMPEACICHHS JOCTOBEPHOCTH
MOJIyYCHHOI HH(pOpMAIIMK HA OCHOBE MMEIOIIMXCS 3HAHUW M JTOTIOJTHUTEIbHBIX UCTOYHUKOB;

®  UCIOJB30BaTh MPHU BHIOJHEHUN YYCOHBIX 3a/IaHUN HAYYHO-TIOMYJSIPHYIO JTUTEPATYPY
(bU3NYECKOTO COJIepKAaHUs, CIPABOYHBIC MAaTEPUAIIbI, pECYpChl ceTu MHTEpHET, BiIajeTh npuéMaMu
KOHCIIEKTHPOBAHUS TEKCTA, MpeoOpa3zoBaHus HHPOPMAIMH U3 OJHON 3HAKOBOH CHCTEMBI B JIPYTYIO;

e  C03/1aBaTh COOCTBEHHBIC MMCHMEHHBIC U YCTHBIC COOOIIEHUS HAa OCHOBE MH(OPMAILIUU U3
HECKOJIbKUX HWCTOYHHKOB (DU3MYECKOTO COACpPXKAHUSA, MyOJUYHO TMPEACTaBIATh PE3yJIbTATHI
MPOEKTHON WM HCCIEN0BATeNbCKON NIeATEIbHOCTH, MPH 3TOM TPAMOTHO HCIOJIB30BaTh

W3YYCHHBIN TOHATUHHBIA ammapar u3y4aemoro paszaena GU3MKH H  COMPOBOXKIATH

BBICTYIUICHHE MTPE3EHTAIMeN ¢ yUETOM 0COOEHHOCTEN ay JUTOPUH CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Ne Koan4yecTBO 9acos DJIeKTPOHHBbIE
n/n
KonTposibHble IIpakTuyeckue (ungponeic)
HanmeHnoBaHMe pa3/iesioB M TeM NMPOTrPaMMbl Bcero o0pa3oBaTesibHbIE
padoTbI padoTbI pecypeb
Pa3nes 1. ®u3uka u e€ posib B N03HAHUH OKPY’KAIOLEro MUpa
bubnunoreka LIOK
= Pusiia - nayka o Hpupoze 2 0 0 https://m.edsoo.ru/7f416194
1.2 duznyuecKre BeTNUNHbI 2 0 ) ﬁt?fj;;T:;(:ogrou/Ig 16194
. bubmmnorexa LIOK
1.3 EcrecTBeHHOHAay4YHBINM METO IO3HAHUS 2 0 0 https://m.edsoo.ru/7f416194
Hroro no pazneny 6 0 )
Paznen 2. IlepoHayajibHbIe CBe/leHHs 0 CTPOEHUH BelllecTBa
2.1 CrpoeHue BeliecTBa 1 0 0 bubmorexa LOK
' P B https://m.edsoo.ru/7f416194
29 JIBrKeHHE 1 B3aUMO/ICHCTBUE YaCTHUII ) 0 bubmuorexka [IOK
) BEIIECTBA 1 https://m.edsoo.ru/7f416194
b K
23 ArperaTHble COCTOSIHUS BEILIECTBA 2 0 2 hggs;;fg:og?u 171416194
Hroro no paszneny 5 0 3
Pa3nen 3. /IBu:keHHe M B3aUMO/IeHCTBHE TeJl
1 M but6mmoreka [IOK
3 CXANMHACCKOE JIBIDKEHIE 3 1 0 https://m.edsoo.ru/7f416194
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Huepuus, macca, IIIOTHOCTh

bub6nmoreka [IOK

4 1 https://m.edsoo.ru/7f416194
bubnunoreka LIOK
33 Cuna. B
e, BRI 14 2 hitps://m.edsoo.ru/7f416194
Hroro no pazneny
21 3
Pa3nes 4. /laBinenune TBEPABIX TeJl, ;KHAKOCTEN M Ira30B
41 Hasnenue. Ilepenaya naBneHus TBEpABIMU 3 0 Bbu6mmoteka [JOK
’ TeJIaMU, )KUIKOCTSIMU U ra3aMu https://m.edsoo.ru/7f416194
bubmuoreka [{OK
4.2 JlaBIICHHE HKUKOCTH > ! https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.3 ATmoC(hEpHOE JaB/IcHHC 6 0 https://m.edsoo.ru/7f416194
44 JleficTBHE )KUIKOCTH U ra3a Ha NOTPyKEHHOE B 7 Bbu6moteka [IOK
' HUX TeIo 1 https:/m.edsoo.ru/7f416194
Hroro no paszneny 21 2
Pa3nes S. PaGora u MoIHOCTDH. JHeprus
bu6nunorexa LIOK
5.1 Pa6 3 1
aboTa f MOMHOCTD https://m.edsoo.ru/7f416194
bu6mmoteka IIOK
52 Hpoctsie MexarH3MbI > 1 https://m.edsoo.rw/7f416194
bubmmoteka IIOK
53 Mexanuueckas SHEPrus 4 0 hitps://m.edsoo.ru/7f416194
Hroro no pazneny 12 )
PeszepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 12
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8 KJIACC

Ne i/ HaumeHoBaHMe pa3/iesioB U TeM NPOrPamMMbl | KoiM4ecTBO Y2COB DJIeKTPOHHBIE
(uudposbie)
Beero KonTpoabubie IIpakTH4eckue 0GpazoBATETBLHbIE
padoTbI padoTbI pecypenl
Pa3nen 1. TenyioBble sABJI€HUSA
1.1 CrtpoeHue u CBOWCTBa BEIIECTBA Bubmorexa ITOK
’ 7 0 2 https://m.edsoo.ru/7f4181ce
12 T bu6mmoreka [IOK
' CILTOBBIC MPOTCCChE 21 2 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28 2 6
Pa3znen 2. JjiekTpryecKre M MATHUTHbBIE SIBJIEHUS
21 DneKkTpruyecKue 3apsiibl. 3apsHKeHHbIE TEna U bubnmnoreka [JOK
' UX B3aMMO/ICHCTBHE 7 1 2 https://m.edsoo.ru/7f4181ce
2.2 ITocTOSTHHBIN DIEKTPUIESCKUI TOK bubmmorexa [OK
' P 20 1 4.5 https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.3 MarHuTHBIE SBICHAA 6 0 1 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
24 IIICKTPOMArHHTHAS HHAYKIM 4 1 1 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37 3 85
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 5 145
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9 KJIACC

NQ H/H HaI/IMeHOBaHI/Ie pa3)1e.110B U TEM KOJ]I/I‘leCTBO 4yacoB 3ﬂeKTp0HﬂbIe
nporpaMmmal Bcero
KonTpoabubie IIpakTHyeckue (I;Hq)pOBHe)
paGoThI paGoThI o0pa3oBaTesibHbIE
pecypcbl
Pa3znea 1. MexaHn4uecKHe ABJICHUSA
11 MexaHn4ecKoe IBIKEHNUE U CIIOCOOBI €r0 10 bu6nmorexa LIOK
' OTIMCAHHS 1 2 https://m.edsoo.ru/7f41a4a6
. bubnuorexa [IOK
1.2 Bsaumonericraue Ten 20 0 2 https://m.edsoo.ru/7141a4a6
bubnunoreka LIOK
1.3 3 10 2
AKOHEL COXPAHCHIA 1 https://m.edsoo.ru/7141a4a6
Wroro no pazneny 40 2 6
Pa3znea 2. MexanunuecKkue KoJ1e0aHUs U BOJTHBI
bu6nmorexa LIOK
2.1 M 0 7 0 1
CXAMHHACCINE KOTCOAHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
22 Mexanuueckre BOJIHBL. 3BYK 8 0 1 https://m.edsoo.ru/7f41ada6
Hroro no pazneny 15 0 )
Pa3nes 3. DiieKTpOMarHuTHOE 10JI€ ¥ 3J1eKTPOMATHUTHBIE BOJHbBI
31 DJIEKTPOMArHUTHOE MOJIE U 6 0 1 bubnuorexa [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Htoro o pasaeny 6 0 1

Pa3gen 4. CBeToBbI€E ABJICHUSA
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bub6nmoreka [IOK

4.1 3aKOHBI PacHpOCTpaHEHUs CBETA 6 1 hitps://m.cdsoo.ru/7f41ada6
s://m.edsoo. ada
42 JIun3el 1 onTHYECKHE TPUOOPHI 6 0 Et?:gf/lrfzg;grou/lg 12426
4.3 Paznosxenue 0enoro cBera B CEKTP 3 0 Bubamorexa [OK
. JI0’KeHUE OETIOro CBETAa B CII
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15 )
Pa3pen 5. KBanToBbI€ ABJICHUA
5.1 Hcnyckanue 1 NoriomnieHye cBetTa aToMOM 4 0 bubmorexa LHOK
' https://m.edsoo.ru/7f41a4a6
bubnnorexa [HOK
52 CtpoeHue aToMHOr O spa 6 0 https:/m.c dsoI(;I /i ada6
bubnunoreka LIOK
53 A 7 1
/ICPHBIE peartu https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17 3
Pazgen 6. [loBTopuTe/ibHO-0000111a101IUI MOYJIb
6.1 IToBTOpenue u 06001IeHNE COAECPIKAHUS bubmuoteka [IOK
’ Kypca Gpu3uku 3a 7-9 xnacc 9 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9 1
OBLIEE KOJIMYECTBO YACOB ITIO ITPOI'PAMME 102 12
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
aTa u3y4yeHust
Ne T Komsectso wacos 8 ' DJIeKTpPOHHbIe U (pPOBbIE
n/n eMa ypoka Beero Konrtponbubie IIpaktnueckne Ilnam =~ @daxr  00pasoBaTesibHbIE PeCypChl
padoThI padoThI
®dusnka — Hayka o IpUpoJIe.
1 SBnenuns npuponsl. Ousnyeckue 1 0 0 https://resh.edu.ru/subject/28/7/
SIBIICHHS
Mexanndeckue, TILUIOBEIE,
7 | DIEKTPUYECKHE, MATHUTHBIE, 1 0 0
CBETOBBIE, 3BYKOBBIE SABJICHUS https://resh.edu.ru/subject/28/7/
Ou3nyuecKkue BETUINHBI U UX
3 U3MEpEeHne ! 0 0 https://resh.edu.ru/subject/28/7/
VYpok-uccnenosanue "M3mepenne
TEMIIepaTyphl P TOMOIIN
4 JKHIKOCTHOTO TEPMOMETpa 1 0 1 https://resh.edu.ru/subject/28/7/
JaT4YMKa TEMIEPATyphl"”
Kak ¢u3uka u npyrue ecrecTBEHHbIE
HaYKH U3y4aloT MPUPOJY. BuGmorexa LIOK
5  EcrectBeHHOHay4YHBIH METOX 1 0 0

no3HaHus. Onucanue GU3NYECKux

SIBJIEHUH C IIOMOIILIO MOJEIEH

https://m.edsoo.ru/ff09{72a
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https://resh.edu.ru/subject/28/7/
https://m.edsoo.ru/ff09f72a

VYpoxk-uccinenosanue "lIpoBepka

TMIIOTE3bI: JaIbHOCTh MOJETA

6  lIapHKa, MyIEHHOIo https://resh.edu.ru/subject/28/7/
TOPU30HTAIIBHO, TEM OOJIbIIE, YeM
0oJbIIe BbICOTA MycKa"
Crpoenue BemectBa. OMbITHI,
bubnunoreka LIOK
7 JOKa3bIBAIOLINE JUCKPETHOE
https://m.edsoo.ru/ff09fe0a
CTPOEHUE BEIECTBA
bubnunoreka LIOK
8 JIBHDKEHHE HaCTHIL BELICCTRA https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenoanue «OMbITHI 11O
9  HaOIIOJEHMIO TEMJIOBOTO
PACILIMPEHNS Ta30By https://resh.edu.ru/subject/28/7/
10 | ArperaTHble COCTOSTHUS BEILIECTBA https://resh.edu.ru/subject/28/7/
B3anMocBs3b MeXIy CBOWCTBAMH
BEIIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHOMO- bubmuoreka [JOK
a JEKYJISIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0OeHHOCTH arperaTHbIX
COCTOSIHUU BOJEI
. MexaHn4eckoe JBUKEHHUE. bubmuorexa [{OK

PaBHOMEpHOE 1 HEpaBHOMEPHOE
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https://resh.edu.ru/subject/28/7/
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JBIDKEHUE

bubnunorexa LIOK
13 Ckopoctb. Enunuiel ckopoctu 0
https://m.edsoo.ru/ff0a079¢
bubnunorexa LIOK
14  Pacuer myTu U BpEMEHHU JABUKECHUS 0
https://m.edsoo.ru/ff0a0ac4
WNuepuus. 3akoH UHEPIMH.
bubnunoreka LIOK
15  BsaumopeilcTBue Tea Kak IpUYUHA 0
https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBHXKCHHUSI TEJl
IInoTHOCTE BemiecTBa. Pacuer macchl bubnunoreka LIOK
16 1 00beMa Tejia Mo €ro MIOTHOCTH 0 https://m.edsoo.ru/ff0a0fee
JlaGopaTtopHnast pabota
17  «Ompenenenue MmIOTHOCTH TBEPIAOTO 0 https://resh.edu.ru/subject/28/7/
TeJa
Pemenue 3agau mo reme bubmmoreka IIOK
18 "ILmoTHOCTH BemecTBa" 0 https://m.edsoo.ru/ff0al23c
Cuna xak xapakTepuCTHKa https://resh.edu.ru/subject/28/7/
19  B3ammojeicTsus Ten. Cuna 0
ynpyrocti. 3akoH ['yka
JlaGopaTtopHnast pabora «3yuenue https://resh.edu.ru/subject/28/7/
3aBUCHUMOCTH PACTSKEHUS
20 0

(medopmaniun) mpy>KUHBI OT

MPUIIOKEHHOMN CHIIBI»
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https://resh.edu.ru/subject/28/7/

SIBaeunue taroreuua. Cria TSHKECTU

21 0 https://resh.edu.ru/subject/28/7/
CBs13b M@Ky CHIION TSKECTH U
bubnunorexa LIOK
77 | Maccoi tena. Bec tena. Pemenue 0
https://m.edsoo.ru/ff0al778
3aga4 o reMme "Cuna Ttsoxkectu"”
Cuna TsDKeCTH Ha IPYTHX TUTAaHeTaxX.
bubnuoreka [{OK
73 Dusnyeckue XapaKTepPUCTHKU 0
https://m.edsoo.ru/ff0al502
IJIAHET
- I bubmuoreka [{OK
3MepeHue cuil. JlmHamomerp
24 0 https://m.edsoo.ru/ff0al 8cc
bubmmoteka IIOK
75 | Bec Tena. Hesecomocth 0
https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CUJI, HAIIPaBJIEHHbIX
bu6mmoteka IIOK
726 | 10 OJHOM IPSIMOA. 0
https://m.edsoo.ru/ff0ala70
PaBHOzelicTBYIOIIIAsA CHIT
Pemenue 3agad mo teme )
27 0 https://resh.edu.ru/subject/28/7/
"PaBHonelicTBytOMIas cui”
TpeHue CKOJIbKEHNS U TPEHUE
T bubnunorexa LIOK
nokosi. TpeHue B Mpupoe u
28 0 https://m.edsoo.ru/ff0alb9c
TEXHHKE
JlaboparopHas pabota «3yueHue
bubnunorexa LIOK
79  3aBUCHMOCTH CHJIbI TPEHHUS 0

CKOJIBXXCHHA OT CUJIBI JaBJICHUA U
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https://resh.edu.ru/subject/28/7/
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://resh.edu.ru/subject/28/7/
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

XapakTepa COIMpHUKACAOIINUXCA

MTOBEPXHOCTEI»

Pemenue 3agau Ha onpeneneHue

30 https://resh.edu.ru/subject/28/7/
PaBHOJICHCTBYIONIECH CHUIIBI
Pemenue 3aau mo temam: «Bec
tenay, «I'padhuueckoe n3o0pakeHue bubnnorexa [JOK
31
cuny, « CHIIBDY, https://m.edsoo.ru/ff0alde0
«PaBHOAEHCTBYIOIIAST CHIDY
KoHTposbHas paboTa mo Temam:
«MexaHn4eCKOoe JBUKCHUCY,
32 | «Macca, mIoTHOCTEY, «Bec Tenan, https://resh.edu.ru/subject/28/7/
«I"paduueckoe n300pakeHne Cu,
«Cumbn
Hasnenue. CiocoObl yMEHBIIIEHUS U bubmuoreka [IOK
33
YBEJIUYEHUS J1aBICHUS https://m.edsoo.ru/ff0a20a6
JlaBrierue ra3a. 3aBHCUMOCTD
but6mmorekxa [IOK
34 | JlaBJIEHMs raza oT 00béMa,
https://m.edsoo.ru/ff0a2376
TEeMIIEPATYPhI
Ilepenaya naBneHus TBEPABIMU
bubnunorexa LIOK
35  TeJlaMu, )KUIKOCTSIMHU U Ta3aMH.
https://m.edsoo.ru/ff0a25b0
3akon [lackains
36  /JlaBicHuE B XMIKOCTH U rase, bubnunorexa LIOK
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https://m.edsoo.ru/ff0a1de0
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https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0

BBI3BAHHOC I[CﬁCTBI/I@M CHIJIBI

TAXCECTH

Pemenue 3agau mo teme «JlaBienue

https://m.edsoo.ru/ff0a2718

bubnunorexa LIOK

37 B )KMIKOCTHU U rase. 3akoH [lackaisy https://m.edsoo.ru/ff0a2826
bubnunoreka LIOK
38 Coobmaromuecs cocyp: https://m.edsoo.ru/ff0a2970
bubnunoreka LIOK
39 Punpapsieckit pece https://m.edsoo.ru/ff0a3136
Manowmertpsl. [lopuaeBoi .
40 . https://resh.edu.ru/subject/28/7/
JKUJKOCTHBIH HAcOC
AtMmocdepa 3eminu. [Ipuunnsl
CyIIECTBOBaHUS BO3IYIIIHOMN
bu6mmoteka IIOK
4]  ©00onouku 3emnn. 3aBUCUMOCTh
https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOTro JaBICHHS OT BBICOTHI
HaJl YPOBHEM MOPSI
Bec Boznmyxa. AtmocdepHoe bubnmnoreka [JOK
42 JaBJICHUE https://m.edsoo.ru/ff0a2b5a
N3mepenue atmochepHoro bubnmnoreka [JOK
43 nasneHust. OnsiT Toppuueniu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTB aTMOC(EpHOTO
bubnunorexa LIOK
44 | JAaBIICHUS OT BBICOTHI HaJl YPOBHEM

Mopst
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https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://resh.edu.ru/subject/28/7/
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https://m.edsoo.ru/ff0a2da8
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bapometp-anepousa. ArmocdepHoe

bu6nmoreka [IOK

45 JIaBJICHUE Ha PA3IMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenne 3amad mo Teme )
46 https://resh.edu.ru/subject/28/7/
"AtMmochepHoe naBieHue"
JlelicTBUE KUJIKOCTH U ra3a HA
bubnuoreka [{OK
47 | TOTPY>EHHOE B HUX TEJIO.
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlaGopaTtopHnas pabota
«OrnpeneneHne BhITATKUBAIOIICH bu6nmorexa LIOK
48 CHUJIBI, ICHCTBYIOIIEH Ha TEJO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUJIKOCTH)
JlaGopatopHast paboTa 1o Teme
«HccnegoBanme 3aBHCUMOCTH Beca
bubmmoreka IIOK
49 | Tena B BOJE OT 00bEMa
https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KHUJIKOCTh YaCTH
Tena
bubnunorexa LIOK
50 IlmaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHnast pabota
"KoHcTpyupoBaHue apeomeTpa win )
51 https://resh.edu.ru/subject/28/7/

KOHCTPYHUPOBAHUE JIOJIKU U

OIpenieNieHue €€
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rpy30noabEMHOCTH"

Pemenue 3aa4 o remMam:

«I1naBanue cynos.

bubnunorexa LIOK

>2 BoznyxomnaBanue», «JlaBienue https://m.edsoo.ru/ff0a3654
TBEPIBIX TN, )KUJIKOCTCH U ra30B»
bubmuoreka [{OK
53 | Mexannyeckas pabora
https://m.edsoo.ru/ff0a3{82
bubmuoreka [{OK
>4 Mommnocts. EHuubt MOmHOCTH https://m.edsoo.ru/ff0a3f82
VYpoxk-uccnenosanue "Pacuér
55 | MOIIHOCTH, Pa3BUBAEMON IIPU https://resh.edu.ru/subject/28/7/
MOaBEME IO JecTHUIE"
IIpocTeie MexaHu3Mbl. Peryar.
36 PaBHOBecue cui HA peruare https://resh.edu.ru/subiect/28/7/
KonTponbhas pabota no teme
«JlaBneHne TBEpABIX TeN,
57 | KHJKOCTEil H ra3oB» / https://resh.edu.ru/subject/28/7/
Bcepoccuiickas npoBepoyHas
paborta
PesepBHbIii ypok. Pabora ¢
but6mmoreka [IOK
58 | TeKkcramu 1o teme «JlaBnenue

TBEPABIX TEJN, KUAKOCTEH U ra30B» /
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https://m.edsoo.ru/ff0a3f82
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https://resh.edu.ru/subject/28/7/
https://resh.edu.ru/subject/28/7/
https://resh.edu.ru/subject/28/7/
https://m.edsoo.ru/ff0a4ffe

Bcepoccuiickast mpoBepoyHas

pabora

Pervaru B TexHuke, OBITY U IPUPO/IE.

JlaGopaTtopHnas pabota

bu6nmoreka [IOK

59 «HMccnenoBanue ycnoBHii 0.5 https://m.edsoo.ru/ff0a478¢e
PaBHOBECHS phIUara
Pemienue 3agad mo reMe «Y CJIOBHUS bu6nmoreka LIOK

60 paBHOBECHSI pbIyara 0 https://m.edsoo.ru/ff0a48a6
KoadduruenT nose3Horo nelcTpust
Mexanusma. Jlaboparopnast pabora )

61 05 https://resh.edu.ru/subject/28/7/
«M3mepenune KII/] HaknoHHOM '
TTOCKOCTH
Pemenue 3agau mo teme "PaborTa, bu6mmoteka IIOK

62 MotrHocTh, KITI" 0 https://m.edsoo.ru/ff0a4c48
Mexannyeckas SHeprHusl.

but6mmoreka [IOK
63 Kunermdeckas u noTeHIMaTbHAS 0
https://m.edsoo.ru/ff0a4252

DHEPrus
3aK0H COXpaHEHUsI MEXaHUIECKOM bubnuotexa [JOK

64 SHEPTUHn 0 https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT 1O TEME

65 @ 'OKCIEpUMEHTAILHOE ONpe/eIeHUe 1 https://resh.edu.ru/subject/28/7/

U3MEHEHUS KUHETUYECKOU U
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https://resh.edu.ru/subject/28/7/

HOTCHHH&J’IBHOﬁ OHECPIHUHU IIpU
CKaThIBAaHMH TeJa 110 HaKJIOHHOH

mwIockocTu"

KonTponbhas pabota no teme

66 «Pabota u MOIIIHOCTB. BHeer;{» 1 1 0 https://resh.edu.ru/subiect/28/7/
Pesepruslit ypok. Pabora ¢
bubmuoreka [IOK
67 | TekcTamu o teme "Mexanuueckoe 1 0 0
https://m.edsoo.ru/ff0adee6
nBIKeHne"
Pesepruslit ypok. Pabora ¢
68 | Tekcramu mo Teme "Pabora. 1 0 0 https://resh.edu.ru/subject/28/7/
MormHocTh. DHeprus"
OBHLIEE KOJIMYECTBO YACOB I10 63 4 12
[TPOT'PAMME
8 KUIIACC
KoanuecTBo yacoB Aata wsyuennus
Ne Tema vDoKa DJIeKTPOHHbIEe U (POBbIE
n/n yp Beero Konrpoabnesie  IIpakrnyeckue  Ilnmam  d@akr o0pasoBaTe/ibHbIE PeCypPChI
padoThI padoThI
OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON . bubnuotexa [JOK
1 0 0

TCOPHHU U UX ONBITHBIC

MOJATBEPKICHUS

https://m.edsoo.ru/ff0a5256

N
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7 Macca u pasmMep aTOMOB M MOJIEKYJI https://resh.edu.ru/subject/28/8/
Mogenu TBEpIOTO, )KUAKOTO U bubmmoreka [JOK
3 ra3000pa3HOro COCTOSHUI BellecTBa https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOWCTB TBEPOTO,
KHUJIKOTO U Ta3000pa3HOTO
4 COCTOSIHMH BELIECTBA HA OCHOBE https://resh.edu.ru/subject/28/8/
MOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUHU
bubnuoreka [{OK
5  Kpucranmyeckue n amopgueie Tena
https://m.edsoo.ru/ff0a5800
CMaunBaHuE U KaWUISIPHOCTbD. bubmuoreka [IOK
6 [ToBepXHOCTHOE HaATsAKEHUE https://m.edsoo.ru/ff0a5530
bu6nmorexa LIOK
7 TennoBoe pacUIMPEHUE U CKATUE
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIiepaTypsl
§ | CO CKOPOCTBIO TEMJIOBOTO JIBHKEHHS https://resh.edu.ru/subject/28/8/
YaCTHI]
Buytpennss sneprus. CriocoOsl bubmuoreka [IOK
? M3MEHEHMsI BHYTPEHHEN SHEepruu https://m.edsoo.ru/ff0a5c60
bubnunorexa LIOK
10 | Bunel Temnonepenaun

https://m.edsoo.ru/ff0a6412

11

VYpok-koudepennus "[Ipaktrueckoe

46
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https://m.edsoo.ru/ff0a540e
https://resh.edu.ru/subject/28/8/
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https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://resh.edu.ru/subject/28/8/
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

HCITOJIb30BaHUE TEIJIOBBIX CBOMCTB
BCIICCTB U MaTC€pUajloB B LECIIAX

sHeprocoepexeHus"

KomnnuectBo TeruioTel. Y aenbHas

https://m.edsoo.ru/ff0a65c0

bu6nmoreka [IOK

12
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIJIOBOTO OajlaHca.
bubmuoreka [IOK
13 Temnoobmen u temnosoe
https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlaGopaTopHas pabota
"UccnenoBanue siBICHUS bubmmoreka IIOK
14
TEII000MEHa PU CMEUTMBAaHUHU https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsiueit Boab"
Pacuer koaudecTBa TEILIOTHI,
HE0OXOIUMOTO ISl HATPEBAHUS TEa )
15 https://resh.edu.ru/subject/28/8/
Y BBIICTSIEMOTO UM TIPH
OXJIAXKICHUH
JlaGopatopHnas pabora
bubnunorexa LIOK
16 "Onpenenenue ynenbHOM
https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BeliecTna'
OHeprus TommBa. Y 1enbHast bubmuotexa [JOK
17
TEIUIOTA CTOPaHUs https://m.edsoo.ru/ff0a7b5a
18  1lnaBineHue v OTBEpAEBaHUE bubmuotexa [JOK
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https://m.edsoo.ru/ff0a6976
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https://m.edsoo.ru/ff0a6a98
https://resh.edu.ru/subject/28/8/
https://m.edsoo.ru/ff0a6bb0
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KpUCTAIJIMYCCKUX TECII. y,Z[CJ'II)HaH

TCIJIOTA IJIaBJICHUA

Jlaboparopnas pabota

https://m.edsoo.ru/ff0a71d2

bub6nmoreka [IOK

19  "Omnpenenenue yaeabHON TEILIOTHI
https://m.edsoo.ru/ff0a72fe
mJIaBjieHus apaa"
[TapooGpa3oBaHue U KOHICHCAITHS. bu6nmorexa LIOK
20 Hcnapenue https://m.edsoo.ru/ff0a740c¢
Kunenue. Y nenpHas Temiora
mapooOpa3oBaHus U KOHJICHCAIIUH.
bubnuoreka [{OK
71 | 3aBHCHMOCTB TEMIIEPATYPbI
https://m.edsoo.ru/ff0a786¢
KHUIIEHUSI OT aTMOC(EpHOTO
aBIIEHUS
Bnaxnocts Bo3ayxa. Jlaboparopnas
pabora "Onpenenexnue bubmuoreka [IOK
22 OTHOCHUTEIBLHON BIaKHOCTH https://m.edsoo.ru/ff0a7628
BO3ayXxa"
Pemenue 3anay Ha onpeneneHue ]
23 https://resh.edu.ru/subject/28/8/
BIIQXKHOCTH BO3/IyXa
[TpuHIHITB pabOTHI TEIIIIOBBIX
74  nsurareneid. [laposas TypOuna. https://resh.edu.ru/subject/28/8/
JIBurarens BHYTPEHHETO CTOPaHHS
25  KIIJ TenmoBoro asurarens. bubmuorexa [{OK
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https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://resh.edu.ru/subject/28/8/
https://resh.edu.ru/subject/28/8/

TennoBbie ABUTATENH U 3aLIUTA
OKpYKarollel cpeibl

3aKOH COXpaHEHMSI U ITPEBPALLICHUS

https://m.edsoo.ru/ff0a7c7¢c

https://resh.edu.ru/subject/28/8/

26
SHEPTUH B TEIIOBBIX MPOIIECCaX
[ToaroroBka Kk KOHTPOJILHOU paboTe
mo Teme "TennoBkie SBICHUS. bubmuoreka [{OK
27 .
M3menenne arperaTHbIX COCTOSTHUI https://m.edsoo.ru/ff0a83{2
BemecTna”
KonTponbnas pabota no teme
bubnuoreka [{OK
78  "Temnossie sBnenus. M3smenenne
https://m.edsoo.ru/ff0a86ae
arperaTHBIX COCTOSIHHI BerecTa"
Onekrpusanus Ten. [[Ba pona _
29 https://resh.edu.ru/subject/28/8/
AIEKTPUUECKUX 3aPSI0B
VYpok-uccnenoBanue "IneKTpU3aLusl
30 | TelI HHIYKIUEH U IIpH https://resh.edu.ru/subject/28/8/
CONPUKOCHOBEHHUH"
B3aumopeincTBue 3apssKeHHBIX TEIL. bubnunorexa LIOK
31
3akon Kymnona https://m.edsoo.ru/ff0a87e4
DNEKTPUUYECKOE MOJIE.
HanpsikeHHOCTD 3JIEKTPUYECKOTO bubnuotexa [JOK
32

nosis. [IpuHnun cynepno3unuu

JJIEKTPUYECKUX MOJIEN

49
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https://m.edsoo.ru/ff0a7c7c
https://resh.edu.ru/subject/28/8/
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://resh.edu.ru/subject/28/8/
https://resh.edu.ru/subject/28/8/
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

33

34

35

36

37

38

39

40

41

Hocurenu snexTpuueckux 3apsiioB.
DneMmeHTapHbIi 3apsa. CTpoeHue

aToMa

[IpoBOIHUKY W TUAIEKTPUKU. 3aKOH

COXPaHCHHA IJICKTPHUICCKOI'O 3apsaaa

Pemenue 3amay Ha IIPUMCHCHUC

CBOICTB QJICKTPHUUYCCKUX 3apAa0B

DNEeKTPUYECKHI TOK, YCIOBHS €r0
cyiectBoBanus. cTouHuku

QJICKTPHUYCCKOI0 TOKa

JlericTBUS DIIEKTPUYECKOTO TOKA

VYpok-uccnenosanue "Jleiictue
3IEKTPUYECKOTO MOJISL HA

MPOBOJHUKHU U JUAJIEKTPUKU"
DNeKTpUUECKUN TOK B MeTaJlIax,
KHUJKOCTSAX M razax

DnexTpuueckas 1emnb u eé
COCTaBHBIE YaCTH

Cuna toka. JlabopaTopHas pabora
"N3mepenue u peryimpoBaHue CUIIbI

TOKA"

50

0.5

https://resh.edu.ru/subject/28/8/

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a8ef6

bubmuoreka [{OK
https://m.edsoo.ru/ff0a90cc

bubmuoreka [{OK
https://m.edsoo.ru/ff0a95a4

bubnmorexa LIOK
https://m.edsoo.ru/ff0a96b2

https://resh.edu.ru/subject/28/8/

bubmuorexa [{OK
https://m.edsoo.ru/ff0a9838

https://resh.edu.ru/subject/28/8/

bubnunorexa LIOK
https://m.edsoo.ru/ff0a8bd6



https://resh.edu.ru/subject/28/8/
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://resh.edu.ru/subject/28/8/
https://m.edsoo.ru/ff0a9838
https://resh.edu.ru/subject/28/8/
https://m.edsoo.ru/ff0a8bd6

DIEeKTpUUECKOE HAMIPSKEHHE.

Bonbsr™erp. JTaboparopHas pabota

0.5

bu6nmmoreka [IOK

42
"W3Mepenue u peryanpoBaHue https://m.edsoo.ru/ff0a9%¢14
HanpspkeHus"
CornpoTuBieHNE NPOBOJHUKA. bubnnorexa [JOK
43 0
VY aensHOe CONPOTUBIICHHUE BEIICCTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopHas pabota
"3aBUCUMOCTD AJIEKTPUUYECKOTO
bubnunoreka LIOK
44  COIPOTHUBJIEHHs IIPOBOJIHUKA OT €I0 1
https://m.edsoo.ru/ff0aa738
JUTWHBI, IO TTOTIEPEYHOTO
cedeHus u marepuana”
3aBUCHUMOCTh CHJIBI TOKA OT
bu6nmorexa LIOK
45  Hampsbkenus. 3axkon Oma s 0
https://m.edsoo.ru/ff0aad44a
ydacTKa [enu
JlaGopatopHnas pabora
"HccnenoBanue 3aBUCUMOCTH CUJIBI
but6mmorexa [IOK
46  TOKa, MIYLIETO YEPE3 PE3UCTOP, OT 1
https://m.edsoo.ru/ff0aa04e
COIPOTHBIICHUS PE3UCTOPA U
HaIpspKEHUs Ha pe3ucrope”
[TocnenoBarenbHOE U MapaieIbHOE .
47 0 https://resh.edu.ru/subject/28/8/
COCTUHEHUS TIPOBOTHUKOB
48  Jlaboparopnas pabora "IIposepka 1 bubnuorexa [JOK
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https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://resh.edu.ru/subject/28/8/

MIpaBUJIa CIIOKEHUS HAIIPSDKEHUH
MIPH TIOCJIEIOBATEIIFHOM COCTUHCHUN
JIBYX pe3UCTOpPOB"

JlabopaTopHas padora "IIpoBepka

IIpaBuJjia AJI CUJIbI TOKaA IIpH

https://m.edsoo.ru/ff0aaas58

bubnuoreka [{OK

49 napaieIbHOM COSTUHEHUN https://m.edsoo.ru/ff0aadle
pe3uctopon”
Pemenue 3aga4 Ha npuMeHEeHUE ButG LOK
noIMoTeKa
50 @ 3axoHa OMa i pa3Iu4HOro
https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS POBOJHUKOB
Pa6ota u moutHOCTH G [OK
noIMoTeKa
5] | DIEKTPUYECKOro TOKa. 3aKOH
I I https://m.edsoo.ru/ff0ab124
xoyns-Jlenma
JlabopartopHnast pabota i LOK
noIMoTeKa
57 | "Omnpenenenue paboTbl U MOLIHOCTH
https://m.edsoo.ru/ff0ab3e0
AIEKTPUYECKOTO TOKa"
DJeKTpUYecKue ey 1
NOTPEOUTENH IIEKTPUUECKOM bubmuoreka [JOK
>3 sHeprum B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[TocTosiHHBIE MATHUTHI, X '
54 https://resh.edu.ru/subject/28/8/

B3aHMOJICIICTBUE

52



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://resh.edu.ru/subject/28/8/

55

56

57

VYpoxk-uccienoanue "M3yuenue

OJIENW ITOCTOSHHBIX MarHUTOB"

MaruautHoe nojie. MarauTHOE 1oJie
3eMJId U €ro 3HaUE€HHUE UIST KU3HU

Ha 3emiie

[ToaroroBka Kk KOHTPOJIBHOM paboTe
1o TemMe "DIEeKTPUIECKUE 3apsbl.
3apspKeHHBIC TeJa U UX
B3aumoiercTBus. [locTosTHHBIN

AIEKTPUYECKUNA TOK"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ac3d0

bub6nmoreka [IOK
https://m.edsoo.ru/ff0acOba

bubnuoreka [IOK
https://m.edsoo.ru/ff0abd2c

58

KontponbHas paboTa mo teme
"DneKkTpudecKue 3apssl.
3apsKEHHBIE Tella U UX
B3auMozeucTBus. [locTOAHHBIN
ANEeKTpUYecKuil Tok" /
Bcepoccuiickas npoBepouHas

pabota

bu6nmorexa LIOK
https://m.edsoo.ru/ff0abeal

59

PesepBHylit ypok. Pabota ¢
TekcTamu 1o Teme "IlocTossHHbBIN
AJIeKTpHUEeCcKuil TOK" /
Bceepoccuiickas npoBepoyHas

paborta

bubmuoreka [{OK
https://m.edsoo.ru/ff0acdc6

W

(V'S)



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6

60

61

OnbIT OpcTeaa. MaroutHoe mose
AIEKTPUIECKOTO TOKa MarHuTHOE

ITOJIC KaTyYIIKHU C TOKOM

[IpumeHeHue IeKTPOMarHuToB B
TexHuke. JJaboparopnas padora
"N3yuenue neiicTBUS MarHuTHOTO

TIOJIs1 Ha MPOBOJAHUK C TOKOM"

0.5

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ac1d2

bubnuoreka [{OK
https://m.edsoo.ru/ff0ac74a

62

DNeKTPOABUTATEIb IOCTOSIHHOTO
Toka. Mcnons3oBanue
AJIEKTpOBUraTeneil B TEXHUYECKUX
YCTpPOMCTBaxX M Ha TPAHCIIOpTE.
JlabopaTopHas pabota
"KoHcTpynpoBaHue u usyueHue

paloThI eKkTpoaBurarTesns"”

bubnuoreka [{OK
https://m.edsoo.ru/ff0ac86¢

63

OmnbrTer @apanest. 3akoH
3HeKTpOMaFHHTHOﬁ HHAYKIOUU.

IIpaBuio Jlenna

https://resh.edu.ru/subject/28/8/

64

Onektporereparop. CriocoOs

MOJIyUCHUA BHCKTqueCKOﬁ OHCPIHUHU.

3J'ICKTpOCTaHI_II/II/I Ha
BO300HOBJIIEMBIX UCTOYHHKAX

SHEPTUU

https://resh.edu.ru/subject/28/8/

n

N



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://resh.edu.ru/subject/28/8/
https://resh.edu.ru/subject/28/8/

IToaroroBka K KOHTPOJILHOM paboTe

65 | 110 TeMe "DIICKTPUYECKUE U 1 0 0 https://resh.edu.ru/subject/28/8/
MarHuTHBIC SABICHUS"
KontponbHas paboTa mo teme
bu6nmoreka [IOK
66 @ 'DIEKTPUYECKME U MArHUTHBIE 1 1 0
https://m.edsoo.ru/ff0acb14
SIBJICHUSA"
PesepBHylit ypok. Pabota ¢
bubnuoreka [IOK
67 @ Tekcramu 1o teme "Tenosbie 1 0 0
https://m.edsoo.ru/ff0accSe
SIBJICHUSA"
PesepBHblit ypok. Pabora ¢
68  Tekcramu 1o teme "MaruuTHble 1 0 0 https://resh.edu.ru/subject/28/8/
sIBJICHUS"
OBIIEE KOJIMYECTBO YACOB I10 63 5 14.5
ITPOIT'PAMME )
9 KJIACC
N Kosau4vecTBO yacoB Aara usyuenus DJIeKTpoHHbIE HUPpPOBbIE
o
n/n €M ypoka Beero | KoHTpoabHble  TMpakTHyeckue Mnan  @axr ©0Pa3oBaTelbHble pecypehbl
padoTsbI padoTsbl
MexaHn4ecKoe IBHUKCHUE. .
1 1 0 0 https://resh.edu.ru/subject/28/9/
MarepuaiibHasi TOYKa
Cucrema orcuera. bubmuorexa [{OK
2 1 0 0

OTHOCUTEIHFHOCTh MEXaHHISCKOTO

https://m.edsoo.ru/ff0ad474



https://resh.edu.ru/subject/28/8/
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://resh.edu.ru/subject/28/8/
https://resh.edu.ru/subject/28/9/
https://m.edsoo.ru/ff0ad474

JABWKCHUA

PaBHOMEpHOE ITPAMOJIMHEWHOE

bubnunorexa LIOK

. JBIDKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE NpAMOIUHENHOE

4 | nBwxkenue. CpeqHss © MTHOBEHHAS https://resh.edu.ru/subject/28/9/
CKOPOCTh
[IpssMonMHENHOE paBHOYCKOPEHHOE Bu6moteka [JOK

> JIBIOKEHUE. Y CKOpeHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSMOJIUHENHOTO

6  paBHOYCKOPEHHOTO JIBH)KCHHSI. https://resh.edu.ru/subject/28/9/
I'padux ckopocTH
JlaGopaTtopHnast pabota
"OnpeneneHne yCKOpeHus Tea npu bubnnorexa [JOK

’ PaBHOYCKOPEHHOM JBH>KEHHUH I10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1utockocth”
CBoboanoe nagenue tei. OnbITh

8 https://resh.edu.ru/subject/28/9/
lamunes
PaBHOMEpHOE IBUKEHUE 110
okpyxHoctu. [lepuon u yacrora bubmmoreka [JOK

’ obparenus. JImHeitHas u yrioBas https://m.edsoo.ru/ff0ael76
CKOPOCTH

10  IleHTpOCTpEeMHTEIBHOE YCKOPEHHUE https://resh.edu.ru/subject/28/9/
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https://m.edsoo.ru/ff0ad19a
https://resh.edu.ru/subject/28/9/
https://m.edsoo.ru/ff0ad8d4
https://resh.edu.ru/subject/28/9/
https://m.edsoo.ru/ff0adb18
https://resh.edu.ru/subject/28/9/
https://m.edsoo.ru/ff0ae176
https://resh.edu.ru/subject/28/9/

11

ITepsbsiii 3akoH HetoToHA. BexkTop

CHIJIBI

Bropoi1 3akon HeroTona.

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ae612

bubnunorexa LIOK

12
PaBHonelicTByIOIIIas cCHia https://m.edsoo.ru/ff0ac72a
3 Tpernii 3akoH HproTOHA. Bbu6moteka LJOK
Cynepnio3unust cui https://m.edsoo.ru/ff0ac982
” Pewmenne 3a1a4 Ha npuMeHeHUe Bu6moteka [JOK
3ak0HOB Herorona https://m.edsoo.ru/ff0aebb6c
bubnunoreka LIOK
15  Cuna ynpyroctu. 3akon ['yka
https://m.edsoo.ru/ff0aeca?
Pemenne 3amau nmo teme «Cuia
16 https://resh.edu.ru/subject/28/9/
YOPYTOCTH
JlaGopaTtopHnast pabota
bu6mmoteka IIOK
17  «OmnpeneneHue KeCTKOCTH
https://m.edsoo.ru/ff0aee28
TIPYKUHBDY
but6mmoreka [IOK
18  Cuna tpeHus
https://m.edsoo.ru/ff0af738
9 Pemenne 3agau mo reme «Crita but6mmoreka [IOK
TPEHUSD https://m.edsoo.ru/ff0afa26
JlaboparopHas paboTa
but6mmoreka [IOK
20 | "Omnpenenenue kodpduimenta
https://m.edsoo.ru/ff0af8be

TPEHHS CKOJIbKEeHUS"
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https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://resh.edu.ru/subject/28/9/
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be

Pentenue 3amau mo teMe "3aKOHBI

bu6nmoreka [IOK
21  Herorona. Cuna ynpyroctu. Cuia
https://m.edsoo.ru/ff0afb8e
TpeHus"
Cuna TsKecTH ¥ 3aKOH BCEMHPHOTO
bu6nmoreka [IOK
22 | TaroteHus. YCKOpeHHE CBOOOIHOTO
https://m.edsoo.ru/ff0at044
NaICHUS
Ypok-koHpepenus "JIBuxenue Ten
23 BOKpPYT IpaBUTAIIIOHHOTO IIEHTPA https://resh.edu.ru/subject/28/9/
(Conneunas cucrema). ['anaktuku”
Pemenne 3amau mo reme "Cuna
bubmmoteka IIOK
24 | TSDKECTH U 3aKOH BCEMHUPHOTO
https://m.edsoo.ru/ff0af5{8
TATOTeHUs"

5 [IepBas kocMHueckas CKOPOCTb. bubmmnoreka HOK
HesecomocTs u nieperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepraIbBHOW TOUYKH.

AOCoMIOTHO TBEPIOE TEIIO.
but6mmorekxa [IOK
26 | PaBHOBecue TBEpAOrO Tea C
https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHON OCBIO BpAlllCHUS.
MowmeHnT cuisl. LeHTp TsKecTH
PaBHOBecue MaTepuaIbHOW TOYKH.
27  AOGcomoTHO TBEpPAOE TEJO. https://resh.edu.ru/subject/28/9/

PaBHOBecue TBEpIOTO TENA €
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https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://resh.edu.ru/subject/28/9/
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://resh.edu.ru/subject/28/9/

3aKperIEHHONW OChIO BPALICHUS.

MowmeHnT cunbl. LleHTp TsxecTn

Perenne 3agau mo reme "MoMeHT

bubnunorexa LIOK

28
cuibl. Lentp Tsokect" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOU padboTe

bubnuoreka [{OK
29  mo teMe "MexaHHUUYECKOE IBMKECHHUE.
https://m.edsoo.ru/ff0b0408
Bsaumoneiictue tea"
KoHTpoinbHas pabota 1o Teme
bubmuoreka [{OK
30 | "MexaHN4ecKoe OBUKECHHUE.
https://m.edsoo.ru/ff0b06ec
Bsaumonerictsue ten"
Nmiynsce Tenna. IMITyIbCc CHIIBL.

31 3aKOH COXpaHEHUs1 UMITyJIbCa. bubnnorexa [JOK
VYupyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aNMOJICHCTBHE

1 Pemenne 3agau mo reme "3akoH but6mmoreka [IOK
COXpaHEHHUs uMITyJbca" https://m.edsoo.ru/ff0b096¢
VYpok-koHdpepenuus "PeakTuBHoe

33 https://resh.edu.ru/subject/28/9/
JIBUJKECHHE B IPUPOJIE U TEXHUKE"

bubnunorexa LIOK
34  Mexanuueckas paboTa ¥ MOIIHOCTh

https://m.edsoo.ru/ff0b0a84
35 Pabota cUIIBI TSHKECTH, CHIIBI bubnunorexa LIOK

YOPYTOCTH U CUJIBI TPEHUS

59

https://m.edsoo.ru/ff0b0db8



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://resh.edu.ru/subject/28/9/
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

JlaGopaTtopHnas pabota

«Onpenenenue paboThI CUITBI

36 | TpeHus MpU paBHOMEPHOM https://resh.edu.ru/subject/28/9/
JBYO)KEHUH TEJa IO TOPU30HTAIEHON
HIOBEPXHOCTU
CBs13b SHEpruu U padoThl. .

37 https://resh.edu.ru/subject/28/9/
[ToreHunaneHas sHEprus

- Kunernueckas sneprus. Teopema o Bbu6moteka LJOK
KUHETHYECKOU YHEPTUU https://m.edsoo.ru/ff0b0c32
3aKOH COXpaHEHMsI SHEPTUU B

39 https://resh.edu.ru/subject/28/9/
MeXaHUKe

40 JlaGopatopHas pabora «3yuenue bubmuoreka [IOK
3aKOHA COXpaHEHUsI YHEPTUM» https://m.edsoo.ru/ffOb12fe

Al KoinebarenbHoe IBUKEHHUE B €TO bu6nmorexa LIOK
XapaKTePUCTUKU https://m.edsoo.ru/ffOb1858
3aryxatomue KonedaHusl.

bubnunorexa LIOK
42 BbIHYX/EHHbIE KOJI€OaHuUs.
https://m.edsoo.ru/ff0b20f0

Pe3onanc
MareMaTH4ecKuil ¥ NPy KUHHBIN ]

43 https://resh.edu.ru/subject/28/9/
MasiTHUKH

4 VYpok-uccnenoanue «3aBUCUMOCTb bubnmoreka [JOK

nepuo/ia KojebaHui OT KECTKOCTH

60

https://m.edsoo.ru/ff0b197a



https://resh.edu.ru/subject/28/9/
https://resh.edu.ru/subject/28/9/
https://m.edsoo.ru/ff0b0c32
https://resh.edu.ru/subject/28/9/
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://resh.edu.ru/subject/28/9/
https://m.edsoo.ru/ff0b197a

MPYXUHBI U MacChl Ipy3a»

[IpeBpamienue 3epruu npu

45 https://resh.edu.ru/subject/28/9/
MEXaHMYECKUX KOJIEOaHMIX
JlaboparopHas pabota
bubnunoreka LIOK
46  «OmnpeneneHue 4acTOTHI U MEpUoia
https://m.edsoo.ru/ffOblaec
KoJie0aHUl MPY>KUHHOTO MasiTHUKA
JlabopaTtopHas pabota «IIpoBepka
47 HE3aBHCHUMOCTH NIEPHOJIa KOJIeOaHMi bu6nmoreka LIOK
rpy3a, IOJBEUICHHOTO K HUTH, OT https://m.edsoo.ru/ff0b197a
MacChI TPy3a»
Mexanndeckue BoHbI. CBOMCTBA
bu6nmorexa LIOK
48  MexaHuuyeckux BoJH. [IpononbHbIe U
https://m.edsoo.ru/ffOb2 1fe
MIOTIEPEYHBIC BOJTHBI
Ypok-koHpepeHIus https://resh.edu.ru/subject/28/9/
49 | "MexaHn4eCKHE BOJHBI B TBEPIOM
tene. CelicMHUYeCKHUE BOJTHBI"
50 3Byk. Pacnipoctpanenue u https://resh.edu.ru/subject/28/9/
OTpakKCHHE 3BYKa
Ypok-uccnenoBanue "Habmonenue https://resh.edu.ru/subject/28/9/
51  3aBUCHMOCTH BBICOTHI 3ByKa OT
4acTOThI"
52 I'poMKOCTB 3ByKa U BBICOTA TOHA. https://resh.edu.ru/subject/28/9/
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AKyCTUUYECKU PE30HAHC

53

Ypok-koHpepeHmus "YabpTpa3Byk u

UH(Pa3BYK B IPUPOE U TEXHHUKE"

bubnunorexa LIOK
https://m.edsoo.ru/ff0b23ca

54

55

[TonroroBka Kk KOHTPOJILHOU paboTe
110 TeMe "3aKOHbI COXPaHEHHUS.
MexaHndeckue KoneOaHus u

BOJIHBI"

KonTponbhas pabota no Teme
"3aKOHBI COXpAHEHMUS.
Mexannyeckue KojiebaHus U

BOJIHBI"

bubnunoreka LIOK
https://m.edsoo.ru/ff0b25{0

https://resh.edu.ru/subject/28/9/

56

57

58

59

SHCKTpOMaI‘HI/ITHOC ITOJIC.

9HeKTpOMaFHI/ITHI)I€ BOJIHBI
CBolicTBa 2JIEKTPOMATrHUTHBIX BOJIH
VYpok-koHpepenius "llxana
AJIEKTPOMAarHUTHBIX BOJIH.

Hcnonb30BaHne 2JIEKTPOMArHUTHBIX
BOJIH JIJI1 COTOBOI CBsA3U"
VYpok-uccnenosanue "N3ydenue
CBOMCTB 2JICKTPOMAarHMTHBIX BOJIH C

MTOMOIIIbI0 MOOMITEHOTO TenedoHa"

bubnmorexa LIOK
https://m.edsoo.ru/ff0b2abe

https://resh.edu.ru/subject/28/9/

bubmuorexa [{OK
https://m.edsoo.ru/ff0b2fe6

bubnunorexa LIOK
https://m.edsoo.ru/ff0b2c6¢

60
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HaCTOThI U JJIMHBI

BHGKTPOMaFHHTHOﬁ BOJIHBI

DNeKTpOMarHuTHast IPUPO/ia CBETA.

bub6nmoreka [IOK
61  Ckopocth cBeTa. BosiHOBBIE 0
https://m.edsoo.ru/ff0b31d0
CBOMCTBA CBETA
Ucrounuku cBeta. [IpsMonuneitHoe
bubmuoreka [IOK
62  pacnpocTpaHEHUE CBeTa. 3aTMEHUS 0
https://m.edsoo.ru/ff0b3658
Connua u JlyHsl
3aKOH OTpa)K€HUs CBeTa. 3epKaia.
bubnuoreka [{OK
63 | Pemienue 3a7a4 Ha IpUMEHEHUE 0
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHMsI CBETa
6 [Tpenomnenue cBera. 3aKoH bubmuoreka [IOK
IPEIOMJIEHUS CBETa 0 https://m.edsoo.ru/ff0b3aea
[TostHOE BHYTpEHHEE OTpaKeHNE
6 cBeTta. Mcronp30BaHue MOTHOTO bubnuotexa [JOK
BHYTPEHHEI0 OTPaKEHUS B 0 https://m.edsoo.ru/ff0b3c5c
ONTHUYECKUX CBETOBOJAX
JlaGopaTtopHnast pabota
"HccnenoBanve 3aBUCUMOCTH yTJIa
66 | IPEJOMIICHHUS CBETOBOTO JIy4a OT 1 https://resh.edu.ru/subject/28/9/

yrila najeHusl Ha TPaHule "BO3IyX-

CTCKJIO
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Ypok-koHbepeHus

"Hcnon30BaHuEe TOJIHOIO

67 | BHYTPEHHETrO OTPAKCHHS: https://resh.edu.ru/subject/28/9/
CBETOBO/IbI, OIITUKOBOJIOKOHHAS
CBsI3b"
bubnunoreka LIOK
68  Jlunzbl. OnTHYecKas cuiia JIMH3bI
https://m.edsoo.ru/ff0b3{2¢c
bubnunoreka LIOK
69 | Iloctpoenne n300paskeHMIA B IMH3AX
https://m.edsoo.ru/ff0b444a
JlaGopaTtopHnast pabota
20 "Onpenenenne GoOKyCHOTO bubmuoreka [IOK
PAcCTOSIHUSL M ONTHYECKOM CHUIIBI https://m.edsoo.ru/ff0b4206
coOuparorien TUH3bI"
71 Ypoxk-koupepennus "Onrtuyueckue bubmuoreka [IOK
JIMH30BbIe TPUOOpPH" https://m.edsoo.ru/ff0cOa7e
7 I'ma3 kak onTudeckas cHCTeMa. but6mmoreka [IOK
3penue https://m.edsoo.ru/ff0b4684
Vpoxk-konpepennus "ledexts
73 https://resh.edu.ru/subject/28/9/
3penus. Kak coxpanuts 3penne”
Paznoxenune 6enoro cBera B CIIEKTP.
but6mmoreka [IOK
74  OnbiTel HetoToHa. Cnoxxenune

CIIEKTpaJbHBIX L[BETOB. /(ucnepcus
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CBCTa

JlaboparopHuas pabota "OnbITH 11O

Pa3I0KEeHUI0 OEJIOr0 CBETA B CIIEKTP

bub6nmoreka [IOK
75 | ¥ BOCHPHUSTHIO IIBETA MPEIMETOB
https://m.edsoo.ru/ff0cOe2a
IpU UX HAOITIOJACHUU Yepes
[BETOBbIC (OMIBTPHI"
VYpok-npaktukyMm "BoiaHOBbIE
76 | cBOWCTBa cBeTa: AUCIIEPCHS, https://resh.edu.ru/subject/28/9/
uHTephepeHys u audpaxus’”
- OmneiTel Pesepdopia u muranerapHas bubmuoreka [IOK
MoJieIb aToMa https://m.edsoo.ru/ff0c12a8
IToctynatel bopa. Monens aroma
78 https://resh.edu.ru/subject/28/9/
bopa
Hcnyckanue v MOTJIOICHUE CBETa
bu6nmorexa LIOK
79 | aromom. KBaHThl. JInHelyaTeie
https://m.edsoo.ru/ff0c144c
CIIEKTPBI
%0 Ypok-npaktukym "Habmnronenue bubnmnoreka [JOK
CHEKTPOB UCITyCKaHU" https://m.edsoo.ru/ff0c1550
bubnunorexa LIOK
81 | PagnoakTUBHOCTE U €€ BUObI
https://m.edsoo.ru/ff0c1672
% Crtpoenue aToMHOTO sifpa. bubnmoreka [JOK

Hyxknonnast Moaenb
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Pa,I[I/IoaKTI/IBHBIC IIPEBpAIICHUA.

bu6nmoreka [IOK

83
N3otomnbr https://m.edsoo.ru/ff0clal4
04 Pemenne 3amag mo teme: bubnunorexa LIOK
"PannoakTrBHBIC MpeBpanieHus" https://m.edsoo.ru/ff0c1b4a
85 | Ilepumon mosrypacrnaaa https://resh.edu.ru/subject/28/9/
Ypoxk-koHpepeHuus
bubnunoreka LIOK
86  "PammoaxkTHBHBIC U3ITyUYEHUS B
https://m.edsoo.ru/ff0c2126
Npupoae, MEAUIIMHE, TEXHUKE"
Snepuble peakuu. 3aKOHBI
bubmmoreka IIOK
87 | coxpaHeHus 3apsA0BOTO U
https://m.edsoo.ru/ff0c1c58
MacCOBOT'O YHCET
- DHeprus CBSI3u aTOMHBIX SIIEP. bubmuoreka [IOK
CBs13b MaccChl U DHEPTHH https://m.edsoo.ru/ff0c1d7a
Pemenue 3amau o reme "Snepuoie )
89 https://resh.edu.ru/subject/28/9/
peakun"
Peakmuu cuHTE3a M IETICHUS siIep.
but6mmoreka [IOK
90 | Uctounuku sHeprun ConHIa 1
https://m.edsoo.ru/ff0c1e88
3BE3]
Vpoxk-koHpepennus "AnepHas
sHepreTuka. JlercTeus .
91 https://resh.edu.ru/subject/28/9/

PAaAOAaKTUBHBIX I/IBHYHGHI/IFI Ha

JKUBBIE OpraHu3Mbl"
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[ToaroToBka K KOHTPOJIBHOM paboTe

1o TeMe "DIIEKTPOMArHuTHOE MOJIE.

bu6nmmoreka [IOK

92
DNEKTPOMArHUTHBIE BOJHBI. https://m.edsoo.ru/ff0c223e
Ksanrossie ssnenus"
KonTponbHas padoTa 1o Teme
"DIEeKTPOMAarHUTHOE MOJIE. )
93 https://resh.edu.ru/subject/28/9/
DNEKTPOMArHUTHBIE BOJTHBI.
KBanTosrie gBinenus"
[ToBTOpenue, obodIIeHNE.
bubnunorexa LIOK
94  JlaGopaTopHble pabOTHI 1O KypCy
https://m.edsoo.ru/ff0c245a
"B3zanmonencTBue Tea"
[ToBTOopenue, o6o0mmenue. Pemenne
bu6nmorexa LIOK
95 | pacyeTHBIX U KaUECTBEHHBIX 3a7a4
https://m.edsoo.ru/ff0c2572
no teme "TernsoBsie nporecch”
[ToBTropenue, 06001eHue. Perenne
pacueTHBIX M Ka4eCTBEHHBIX 33724 bubnunorexa LIOK
96
no teme "KIIJI TermoBbix https://m.edsoo.ru/ff0c2a22
nBuraresei”
[ToBTOpenue, 0600eHNE. Permenne
but6mmoreka [IOK
97  pacyeTHBIX M Ka4YE€CTBEHHBIX 3a]1a4y
https://m.edsoo.ru/ff0c2b30
no teme "KIIJ[ anekTpoycraHoBOK"
98  TloBTOpenue, o000OIICHNHE. but6mmoreka [IOK
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JlaGopaTopHbie pabOThI 11O KypCy

"CBeToBbI€e ABiIeHUA"

[ToBTropenue, 0600menue. Padora ¢

https://m.edsoo.ru/ff0c2c52

bub6nmoreka [IOK
99  TekcTaMmu 110 TeMeE "3aKOHBI 1 0
https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXaHUKE"
IToBTOpenue, 0600meHNe. PaboTa ¢
bubmuoreka [IOK
100 | rexcramu o teMe "Kosebanus u 1 0
https://m.edsoo.ru/ff0c2e82
BOJIHBI"
IToBTOpenue, 0600mIeHNE. PaboTa ¢
bubnuoreka [{OK
101 | rekcramu o teme "CBETOBBIE 1 0
https://m.edsoo.ru/ff0c3044
saBieHus"
[ToBTrOopenue, o6o0mmenue. Padora ¢
102 | Texcramu o teme "KBaHTOBas 1 1 0 https://resh.edu.ru/subject/28/9/
anepHas pusuka"
OBIIEE KOJIMYECTBO YACOB I10 102 .

I[TPOT'PAMME
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IPOBEPSEMBIE NPEJIMETHBIE PE3YJbTATHI OCBOEHHUS OCHOBHOM
OBPA3OBATEJIbHOM ITIPOT'PAMMBI OCHOBHOI'O OBIIET'O OGPA3OBAHUS

7 KJIACC

Kon
MPOBEPSIEMOT0
pe3yiabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTAThI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbI 0CHOBHOI'0 00111er0 00pa3oBaHus

1.1

HCIIOJIb30BATh U3YUCHHBIC ITOHATHA

1.2

pa3indaTtb ABJICHHA 10 OIIMCAHHUIO UX XAPAKTCPHBIX CBOICTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (bHSPI“IGCKOC SIBJICHUC

1.3

pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (DU3UYECKHUX SBICHHA B OKPYKAIOIIEM
MHUpE, B TOM 4Hcle (DU3MUYECKHE SIBJICHUS B MPUPOJE, MPU STOM IIEPEBOIHUTH
NPaKTUYECKYI0 337a4dy B y4eOHYIO, BBLACIATH CYLIECTBEHHBIE CBOWMCTBA

(mpu3HaKK) PU3UUECKUX SIBICHUN

1.4

ONKCHIBATh HW3YyYEHHBIE CBOWCTBA Tel W (PU3MUYECKHE SIBICHUS, HCIIOIb3YS
¢u3nyeckue BEIMYMHBI, IPU ONUCAHUU NPABWIBHO TPAKTOBATh (PU3MUECKHI
CMBICJI HCIONb3YeMbIX BEJIMYMH, MX OOO3HAueHHWS M EIWHUIBI (U3NIECKUX
BEJIMYMH, HAXOJUTh (POPMYJIbI, CBS3bIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIMUUHY C
JPYTUMU BeTMYMHAMH, CTPOUTH IPpa)uKN U3YUEHHBIX 3aBUCUMOCTEH (PH3MUECKUX

BCIIMYHNH

1.5

XapaKTepu30BaTh CBOWMCTBA Tel, (PU3MUECKHUE SBJICHHUS M IMPOLECCHI, UCIOIb3YS
M3Yy4YECHHbIE 3aKOHbI, NP 3TOM JIaBaTh CIIOBECHYIO (DOPMYIMPOBKY 3aKOHa U

3alUCbIBATL €ro MAaTEMAaTHYCCKOC BBIPAKCHUC

1.6

OOBSICHATh (PU3MUECKUE SBICHMS, MPOLECCHl U CBOWCTBA TEJI, B TOM YHUCIE U B
KOHTEKCTE€ CUTyalluil NpPaKTHKO-OPHUEHTHUPOBAHHOTO XapakTepa: BbIABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OObSICHEHHE U3 1 — 2 JTOrMYeCcKUX LIaroB
c omopoil Ha 1 — 2 W3y4YEHHBIX CBOICTBAa (PU3MUECKUX SIBICHUH, (U3HMUECKUX

3aKOHA UJIM 3aKOHOMCPHOCTH

1.7

pemaTh pacu€THble 3a1aud B 1 — 2 JEHCTBHS, MCIONB3YS 3aKOHBI U (POPMYIIBI,
CBsI3bIBAIOIME (PU3MYECKHE BEIUYMHBI: HAa OCHOBE aHajM3a YCJIOBUS 3aJauyd
3aIMUCBIBAaTh KPATKOE YCIOBHE, TOICTABIATh (PU3HUYECKHE BEIUYHHBI B (HOPMYJIBI U
MIPOBOJIUTH PACUEThI, HAXOIUTh CIIPABOYHBIE TaHHBIE, HEOOXOIUMBIE JJIS PEeLICHHUS

3aJ1a4, OLEHUBATh PEATUCTUYHOCTD MOJIY4eHHOM (PU3HUECKO BETUYHHbI
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1.8

pacrio3HaBaTh MPOOJIEMbl, KOTOPbIE MOYKHO PEUIMTh MPU MOMOIIU (PHU3UUECKUX
METO/IOB, B OMMCAHUU HCCJIEIOBAHUS BBIACIATH IPOBEPAEMOE MPEANION0KEHUE
(rumotesy), pa3nuyaTh U UHTEPIIPETUPOBATh IMOJYYEHHBIN pe3ysbTaT, HAXOIUTh

OIIMOKH B XOJE€ OIlbITa, A€JIaTh BEIBOJEI 11O €I'0 pE3yJIbTaTaM

1.9

MIPOBOAUTH OIBITHl MO HAOIIOJEHUIO (PU3NYECKUX SIBICHUNW WMIU (DU3HUECKUX
CBOMCTB Ten: (pOpMyIUpPOBaTH MPOBEPSIEMbIE MPEANOI0KEHUS, codupartb
YCTAaHOBKY U3 MPEIJIOKEHHOTO OO0OpYJIOBaHMs, 3alHChIBaTh XOJ OIbITa U

(hopMyJIHPOBATH BBIBOJIBI

1.10

BBITIONHSATEH TPSMBIE U3MEPEHUS C UCIOJIB30BAaHUEM aHAIOTOBBIX U IU(PPOBBIX
puOOPOB, 3aMKUCHIBATh MOKa3aHUsl MPUOOPOB C YUETOM 3aJaHHOM aOCOTIOTHOM

IOIpCIIHOCTHU I/ISMepeHI/Iﬁ

1.11

MIPOBOIMTH UCCIICIOBAHNE 3aBUCUMOCTH OJTHOH (DU3MUECKOH BETUIHHBI OT JPYToi
C MCIIOJIh30BAHUEM IPSIMBIX H3MEPEHUH, y4aCTBOBATh B IUIAHUPOBAHUU YICOHOTO
UCCIIEIOBaHMs, COOMpaTh YCTAaHOBKY U BBINOJHITH H3MEPEHUs, Cleays
MPEIOKEHHOMY TUIaHy, (DUKCHPOBATh Pe3yJIbTAaThl MOJYyYECHHOW 3aBHCHUMOCTH
(bu3MYeCKUX BEIMYUH B BUJEC MPEAJOKEHHBIX TaOIUIl M TpadUKOB, AeIaTh

BBIBOJIBI ITO PE3yJIbTaTaM UCCIICAOBAHUA

1.12

IIPOBOAUTH KOCBEHHbIE N3MEPEHUS (PU3NUECKUX BEIUUNH, CIELys IPEI0KEHHON
WHCTPYKLHU: TIPU BHIIOJHEHUHM HW3MEPEHUN coOMpaTh 3KCHEPUMEHTAIbHYIO

YCTAaHOBKY W BBIYHCIIATH 3HAYCHHUC HCKOMOM BEIMYHUHBI

1.13

cobro1aTh NpaBWila TEXHUKU Oe30macHOCTH npu  pabore ¢
71a00paTOPHBIM 000PYyI0BAaHUEM

1.14

YKa3bIBaTb IHPUHOUIIBI JIeNCTBUSA HpI/I60p0B H TCXHUYCCKUX YCTpOfICTB,
XapaKTCPU30BaThb IMPHUHIUIIBI JEeHCTBUSA N3YUCHHBIX HpI/I60p0B N TCXHUYCCKUX
yCTpOI\/JICTB C MMOMOIIBIO UX OMMHUCAaHHsA, UCIIOJIb3YS 3HaHUA 0 CBOICTBax

(I)I/I3I/ILICCKI/IX SIBIICHUM U HeO6XO,[[I/IMLIe (I)PBPI‘ICCKI/IG 3aKOHBbI 1 3dKOHOMCPHOCTH

1.15

MPUBOJUTH TPUMEPHI (HAXOAUTh WH(GOPMALMIO O MpHUMEpax) MPaKTUYECKOTO
UCIOJIb30BaHUs (PU3UYECKUX 3HAHMN B TIOBCETHEBHOM >KU3HM JAJIsi 00eCreueHUs
0€30MacHOCTH NP OOpAIIeHUU ¢ NPUOOpPaMU U TEXHUYECKUMHU yCTPOHCTBAMH,
COXPAaHEHHUS 3J0pOBbS M COOJIIOJIEHUS HOPM SKOJIOTMUYECKOTrO IOBEICHUS B

OKpYKarolleu cpene

1.16

OCYUICCTBJIATDH 0T60p HNCTOYHUKOB I/IH(bOpMaLII/II/I B CCTHU I/IHTCpHeT B COOTBECTCTBHUH
C 3a/laHHBIM IMOHCKOBBLIM 3allpOCOM, HAa OCHOBC HUMCIOIIUXCH 3HaHUHI U Hy'TéM
CpaBHCHHA pa3JIUYHBIX UCTOYHUKOB BBIACIIATH I/IH(l)OpMaIII/IIO, KOTOpasa ABJISACTCA

MPOTHBOPEUYMUBON I MOXKET OBITh HEZOCTOBEPHOM
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1.17

UCIOJIb30BaTh MPH BBHIMOJIHEHWH YYE€OHBIX 3aJaHUil Hay4YHO-NOMYJISIPHYIO
TuTepaTypy (pU3MUECKOro colep:KaHus, CIpaBOUYHbIE MaTEePHUAIIbl, PECYPCHI CETH
WntepHer, BiageTh npuéMamMu KOHCIEKTUPOBAaHUS TEKCTa, IpeoOpazoBaHUs

nH(pOpMAaLIUY U3 OJTHOM 3HAKOBOI CUCTEMBI B IPYTYIO

1.18

CO03/1aBaTh COOCTBEHHBIE KpAaTKHE MUChbMEHHBIE U YCTHBIE COOOIIEHUSI Ha OCHOBE 2
— 3 UCTOYHUKOB MH(POpMAIUU PUINIECKOTO COAEPIKAHUS, B TOM YHCIIE ITyOJIUYHO
JeNnaTh KpaTkue CcOooOUIeHHsl O pe3yibTarax MPOEKTOB WM  Y4eOHBIX
HCCJICIOBAHUH, ITPY 3TOM I'PAMOTHO HCIOJIb30BaTh M3YYEHHbBIA TMOHATHUHHBIN

anmapaTt Kypca (pU3MKU, COIPOBOXKIATh BEICTYIUICHHUE TPE3CHTALIUCH

1.19

IIpU  BBIIOJIHEHUM YYEOHBIX MIPOEKTOB M MHCCIENOBAHUN  PpacHpeleisTh
0053aHHOCTH B IpYIIIIE B COOTBETCTBUU C IIOCTaBJIEHHBIMU 3ajlauyaMH, CIEIUTh 32
BBIIIOJTHEHUEM IUIaHA JIEHCTBUM, aJ€KBAaTHO OLIEHHWBATh COOCTBEHHBIN BKIJIAJ B
JEATEIbHOCTD TPYIIIbI, BBICTPAUBATh KOMMYHHUKATUBHOE B3aUMO/ICICTBHE,

Y4UUTbIBasds MHCHHUC OKPYIKAIOIIUX

7 KJIACC

Kon
NpOBePAEMOro
pe3yJjabTara

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOT'0 00111er0 00pa30BaHusA

1.1

HCIIOJBb30BaTh IIOHATHA

1.2

pasinuyaTh SBIEHUS IO OMMCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBJICHHE

1.3

pacrio3HaBaTh IPOSIBIEHUE W3YYEHHBIX (DPU3NYECKHUX SIBICHHHM B OKpYIXKarolleM
MHUpE, B TOM 4Hciie (U3NYECKUE SBICHUS B MPUPOJIE, IPU 3TOM NEPEBOAUTH
NPaKTUYECKYI0 3a7ady B Y4eOHYI0, BBIJENATh CYLIECTBEHHBIE CBOMCTBA

(mpu3HaKM) (PU3NYECKUX SIBICHUH

1.4

ONKCHIBATh H3YYEHHbIE CBOMCTBA TeN M (PU3UUYECKUE SIBJICHUS, MHCIIOJIb3YS
¢u3nuecKkue BETUYMHBI, NMPH OMHMCAHUM IMPABUIBHO TPAKTOBATh (PU3MUECKHI
CMBICTT HCIOJIb3YEMBIX BEIUYMH, OOO3HAU€HUS U €IUHUIBl (PUINIECKUX
BEJIMYMH, HAXOJUTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETUUUHY C
IpPYTMMH  BEJIMYMHAMH, CTPOUTHh TpapuKd H3YUYEHHBIX 3aBHCHUMOCTEH

(I)I/IBI/I‘-ICCKI/IX BCJINYHH
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1.5

XapaKTepU30BaTh CBOWMCTBA Tel, (PM3MUECKUE SBICHUS M MPOLIECCHI, UCTIONb3YS
M3YYECHHBIC 3aKOHBI, MPU 3TOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHa U

3allMCbIBaTh €ro Mar€MaTUYCCKOC BBIPAXKCHUC

1.6

OOBSICHATh (PU3MUECKUE MPOLIECCHl M CBOWCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE
CUTyalluil IPAaKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BbIABIATh IPUYUMHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTh OObBACHEHHE W3 | — 2 JOrMYecKux WLIaroB ¢
NOMOIIBIO | —2 N3y4YeHHBIX CBOMCTBA (PU3UUECKUX SIBICHUH, PU3NUIECKUX 3aKOHA

HJIM 3aKOHOMECPHOCTHU

1.7

pemate pacu€THbIe 3aJa4u B 2 — 3 JEHCTBHS, UCIONB3YsI 3aKOHBI U (HOPMYIIBI,
CBsI3BIBAIONINE (DU3MUYSCKUE BEIIMYMHBI: HA OCHOBE aHAM3a YCIOBHUS 3aJa4u
3alKUChIBaTh KPATKOE YCJIOBHUE, BBISABIATh HEJAOCTATOK JAHHBIX JJIA PEILICHUS
3a/a4m, BHIOMpAaTh 3aKOHBI W (OPMYIIbI, HEOOXOAMMBIC JUIS €€ peleHus,
OPOBOAWTHL pacuéThl W CpaBHUBATh MOJYYEHHOE 3Ha4YeHHe (PU3NUEeCKOn

BCJIMYHMHBI C HU3BCCTHBIMU JAaHHBIMU

1.8

pacrno3HaBaTh IPOOJEMBbl, KOTOPbIE MOXHO PEIIUTH MPU MOMOIIM (PUINUECKUX
METOJOB, HCIIOIb3Yysl OIIMCAaHUE UCCICIOBAaHMs, BBIIEIATL IIPOBEPIEMOE
MIPEANOIOKEHUE, OLCHUBATh IIPABUIBHOCTb IOPSAAKA IIPOBEIECHUS

HCCIICIOBAHMNS, JIeIaTh BEIBOBI

1.9

IPOBOAMTH OMBITHl 10 HAONIONEHUI0 (U3NYECKUX SIBICHUN WIN
bu3nUECcKUX CBOMCTB  Tem:  (opmMynaupoBaTh  MpoOBepseMble

MPEAIIOJIOKCHUA, CO6I/IpaTI:> YCTaHOBKY W3 PCAJIOKCHHOI'O
O60py,[[OBaHI/I$I, OIIMCBIBATDH XOI OIIbITa U (I)OpMYJ'II/IpOBaTB BBIBOBI

1.10

BBITIOJHATD IMPAMBIC U3MCPCHUA C HCIIOJIB30BAHHUEM aHAJIOTOBBIX HpI/I60pOB n
JaTYHUKOB (1)I/ISI/IIIGCKI/IX BCJIMYUH, CPABHUBATDH PE3YJIbTATHI H3MepeHHI>i C y‘-IéTOM

3aJJaHHOW aOCOTIOTHOMN MOTPEUTHOCTH

1.11

MPOBOANTH HCCIEAOBAHUE 3aBUCUMOCTH OIHOW (PU3MYECKOW BEIUYHHBI OT
JIPYTOM C MCIOJB30BAaHUEM MPAMBIX M3MEPEHUI: MIAHUPOBATh UCCIEIOBAHHUE,
coOUpaTh YCTAHOBKY U BBITIONHATh U3MEPEHUS, CIIEAYS MPEAJIOKCHHOMY IIIaHy,
(UKCUPOBATh PE3YJbTATHl TOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl U

Fpa(bI/IKOB, ACJIaTh BbIBOJBI 110 PE3yJIbTaTaM UCCICAOBAHUA
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1.12

MPOBOAWTH KOCBEHHBIE H3MEpEHUs (PU3NYECKUX BEJIWYUH: I[UIAHUPOBATH
U3MEpEHUs, COOMPATh SKCIIEPUMEHTANIBHYIO YCTAHOBKY, CIEAySl MpPEII0KEHHON

HHCTPYKIIMK, W BBIYUCIIATH 3HAYCHHEC BEJIMYHWHBI

1.13

COOJTI01aTh MPaBUJIa TEXHUKH O€30IaCHOCTH TP PaboTe C J1ab0paTOPHBIM
o0opynoBaHuEeM

1.14

XapaKTCPU30BaTh HPHUHIHIILI I[CflCTBHSI N3YUYCHHBIX HpI/I60pOB N TCXHUYCCKUX
YCTPOﬁCTB C Ol'IOpOfI Ha HUX OIIMCaHusA, HUCIIOJIb3Yys 3HAHUSA O CBOMCTBaxX

buznyeckux sBICHUN U HEOOXoIuMbIe (pU3NUECKHE 3aKOHOMEPHOCTH

1.15

paciio3HaBaTh IIPOCTBIC TCXHUYCCKUC YCTpOﬁCTBa U UBMCPUTCIIbHBIC HpI/I60pLI 110
CXEMaM U CXEMATUYIHBIM PUCYHKAM, COCTABJIATH CXCMbI 3JICKTPUICCKUX ueneﬁ C
MOCJICAOBATCIIBHBIM W IapaJUICJIbHBIM COCAMHCHHUEM 3JICMCHTOB, pasjiidyas

YCJIOBHBIC 0003HaYCHMS DJICMEHTOB QJICKTPUYCCKUX menei

1.16

MPUBOJIUTH MPUMEPHI (HAXOAUTh MH(GOPMALIMIO O MPHUMEpax) MPaKTHUYECKOTO
UCIONIb30BaHUsl (PU3UUYECKUX 3HAHUM B MOBCEAHEBHOMN >KU3HU TSI 00ECIICUCHHUS
0e30MmacHOCTH MpH 00pallleHuu ¢ MPUOOpPaMH U TEXHHUYECKUMH yCTPOWCTBaMH,
COXpaHEHUs 3/I0pPOBbsI W COOJIOJIEHUS HOPM 3KOJIOTHYECKOTO IOBEJICHUS B

OKpY’KaroLIeH cpene

1.17

OCYIIECTBIISATH MOUCK MHPOpMaLK (U3NYECKOTO coJiepkaHus B ceTh HTepHeT,
Ha OCHOBE HMCIOUIUXCS 3HAHUM U IIYTEM CpPaBHEHUS JOIOJHUTEIbHBIX
UCTOYHUKOB BBIJIENATh MH(OPMAIMIO, KOTOPas ABISETCS NPOTUBOPEYMBOM MIIH

MOKET OBITh HEJIOCTOBEPHOI

1.18

WCIIOJIb30BATh MpU  BBHIOTHEHUH Y4YEOHBIX 3aJaHWil  HAy4YyHO-
MOMYJIAPHYIO JINTEPATYpPy (PU3NUECKOTO COAEpKaHUs, CIIPABOYHBIC MaTEPHAIIHI,

pecypebl cetn HTEpHET; BiIaaeTh npuémMaMyd KOHCIEKTUPOBAHUS TEKCTA,

npeoOpazoBanus HHGOPMAIIMK U3 OJTHOW 3HAKOBOW CUCTEMBI B IPYTYIO

1.19

co3/aBaTh COOCTBEHHBIC MUCHMEHHBIE M KPATKUE YCTHBIE COO0MIeHus, 00001as
WH(pOpPMAIINIO M3 HECKOJBKUX HCTOYHUKOB (DU3UYECKOTO COACPIKAHUS, B TOM
qrclie MyOIUYHO MPEACTABIAThH PE3yIbTaThl MPOSKTHOW M UCCIIEeI0BATEIbCKON
JEATEIIbHOCTH, MPU 3TOM T'PAMOTHO HCIOJIB30BaTh HM3YYEHHBIA MOHSITHUHHBINA

arrapar Kypca (I)I/I3I/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC npe3eHTauHeﬁ
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1.20

IIPU BBIMOJIHEHUN Y4EOHBIX MPOEKTOB U UCCIEIO0BaHUM (PU3MUECKUX MPOLECCOB
pacmpeensiaTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUU C TIOCTABICHHBIMHU
3a/layaMu, CIEAUTh 3a BBINOJHEHHUEM IUIAHA JEUCTBUI U KOPPEKTUPOBATH €rO0,
aJICKBaTHO OIICHMBATh COOCTBEHHBIM BKJIAJ B JACSITEIBLHOCTH TPYIIIBL,
BBICTPAMBaTh KOMMYHMKATHUBHOE B3aMMOJCHCTBUE, NPOSBIAS TOTOBHOCTh

pa3pemniaTh KOHPIUKTHI

8 KVIACC

Kon
MpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble nmpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHON NPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUA

1.1

HCIIOJIb30BATh U3YYUCHHBIC ITOHATUA

1.2

pasiinydaTth ABJICHHA IO OIMMMCAHUIO HMX XAPaKTCPHBIX CBOIMCTB M Ha OCHOBE

OIIBITOB, ICMOHCTPUPYIOIINUX JaHHOC (bHSH‘ICCKOC SABJICHUC

1.3

pacrio3HaBaTh IPOSIBIECHUE NU3YUYEHHBIX (PU3NUECKUX SBJICHUN B OKPYIKaIOIIEM
MHUpE, B TOM 4Hcie (U3NIECKUE SBICHHS B MPUPOJIE, IPU ITOM MEPEBOIUTH
MPaKTUYECKYI0 3a/lady B Y4eOHYyIO, BBIAENATh CYLIECTBEHHBIE CBOMCTBa

(pu3HaKK) PU3MUYECKUX SIBICHUMN

1.4

ONMCHIBATh HM3YUYEHHBIE CBOMCTBA T€l U (U3NYECKUE SBIICHUS, HUCIIONb3YS
(u3nyuecKre BEJIUMYUHBI, IPU ONMCAHUU MPABUIIBHO TPAKTOBATh (PU3NUECKUIMA
CMBIC]T HCHOJb3YyEMbIX BEJIWYMH, O0O3HAu€HUs M EJUHMIBI (PU3MUECKUX
BEJIMYMH, HAXOAUTh (OPMYJbl, CBS3BIBAIOLIME JIAHHYI (U3NYECKYIO
BEIMYUHY C JIPYTMMHU BEJIMYMHAMH, CTPOUTH IpaduKu

HN3YYCHHBIX 3aBHCHUMOCTEH (1)H31/I‘~IGCKI/IX BCJIMYHUH

1.5

XapaKTCpU30BaTb CBOIICTBa TCII, (I)I/I3I/I‘ICCKI/IC ABJICHUA W TPOHECCHI,
HCIIOJIb3Ys U3YUCHHBIC 3aKOHBI, ITPU 3TOM NaBaTh CJIOBECHYIO (I)OpMyJIPIpOBKy

3dKOHa U 3allMCbIBATh €T'0 MAaTCMAaTUYCCKOC BBIPAKCHUC

1.6

OOBSICHATH (Pr3UYECKHE MPOLIECCH U CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE
CUTyallull IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH IPUYUHHO-
CIICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2 — 3 JIOTMYECKMX MIaroB ¢
MOMOIIBI0 2 — 3 M3yYEHHBIX CBOWCTBAa (M3MUYECKUX SIBICHUU, (PU3NYECKUX

3aKOHAa UJIKM 3aKOHOMEPHOCTHU
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1.7

pemiaTh pacu€éTHBIC 3a/1aud (ONUPAIOITHECS HAa CUCTeMY U3 2 — 3 ypaBHEHHH),
UCTOJIB3Yys 3aKOHBI U (POPMYIIBI, CBS3BIBAIOUINE (PU3UUYECKUE BEIMYUHBI: Ha
OCHOBE aHAJIM3a YCIIOBHS 3a/1a4d 3aIKCBHIBATh KPAaTKOE YCIOBHUE, BBISBIATH
HE/IOCTAIOIIMe WM M30BITOYHBIC JaHHbBIC, BHIOMpATh 3aKOHBI U (POPMYIIBL,
HEOOXOJMMBIEC JUIS PEIICHHS, NPOBOAWUTH DPACUETHl M OLCHHUBAThH

PECATUCTUYHOCTD ITOJTYYCHHOI'O 3HAYCHUA (bHSPI‘*IGCKOfI BCJIIMYMHBI

1.8

pacro3HaBaTh Ipo0IEMbl, KOTOPHIE MOXKHO PELIMTH TP IMOMOLIN GU3NYECKUX
METOZOB, HCIIOJIb3Ysl OIIMCAaHUE WCCIENO0BaHUsA, BBIIEIATh IMPOBEPAEMOE
NPEANON0KEHUE,  OLICHMBATh  IPABUIBHOCTH  IOpPsAAKA  IIPOBEACHUS
HCCIEA0BAaHMs, J€JaTh BBIBOJBI, MHTEPIPETUPOBATH PE3YJIbTAThI

HaOJIIOIEHHII U OIIBITOB

1.9

IMPOBOAUTE OIIBITHI 11O Ha6JHOIIeHI/IIO (1)I/I3I/I'~I€CKI/IX SIBJICHUN HIIH (1)H3H‘I€CKI/IX
CBOMCTB TeJI: CAMOCTOSTEIIFHO CO6I/IpaTL YCTAaHOBKY U3 HU30BITOYHOIO Ha60pa
O60py,I[OBaHI/I$I, OIMMCBIBATH XOI OIIbITa U €TI0 PE3YyJIbTAThI, (bOpMy.]'II/IpOBaTb

BBIBOJbI

1.10

MPOBOJUTH TPU HEOOXOIMMOCTH CEpPHUI0 MPSIMBIX W3MEPEHUH, OIpenessis
cpeaHee 3HAa4YeHHWE U3MepseMol BenMuMHBl  ((OKYCHOE paccTosHUE
cobuparomieid  JMH3bI), OOOCHOBBIBaTH BBIOOp  crmocoba H3MEpeHUs

(u3MepuTenbHOro npudopa)

1.11

NPOBOJIUTh  HMCCIEIOBAaHME 3aBHUCUMOCTEH  (U3MYECKUX BEJIWYMH C
HCIOJIb30BAHUEM  NPSIMBIX  M3MEPEHUH: IUIaHUpPOBAaTh HCCJEIOBaHUE,
CaMOCTOSITENILHO COOMpaTh YCTaHOBKY, (PMKCHPOBATH pPEe3yJIbTaThl

MOJTYYE€HHOM 3aBUCUMOCTH (PU3NYECKUX BETUYNH B BUJIE TAOIUIl U
rpaduKoOB, J€IaTh BBIBOJIBI MO PE3yIbTaTaM MCCIICIOBAHUS

1.12

NNpOBOAUTL KOCBCHHBIC H3MCPCHUSA (I)I/I3I/ILICCKI/IX BCJIMYVH: TIIJIaHUPOBATH
HU3MEPCHUHI, CO6I/IpaTB OKCIICPUMCHTAJIbHYO YCTAHOBKY U BBIIIOJIHATH
U3MEPCHHA, CIICAyd HpellHO)I(eHHOfI HUHCTPYKIUH, BBIYUCIIATH 3HAYCHUC
BCJIMYHWHBI W aHAJIMU3UPOBATH ITOJYUYCHHBIC PC3YJIbTATHI C y‘léTOM 3aJJaHHOM

MTOTPEIHOCTH U3MEPEHUI

1.13

coOyoaTh MpaBWja TEXHUKH 0€30MacHOCTH MpH  paboTe ¢

nabopaTopHbIM 000pyTIOBAaHUEM

1.14

pa3nuyaTh OCHOBHBIE TMPU3HAKH M3YYEHHBIX (PU3NYECKUX MOJENEH:
MarepuaiabHasi TOYKa, a0COIFOTHO TBEPAOE TEJIO, TOUCUHBIM MCTOUYHUK CBETA,
Tmyd, TOHKas JMH3a, IUIaHETapHas MOJeNb aroMa, HYKJIOHHAas MOJeb

aTOMHOTO siipa
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1.15

XapaKkTepu30BaTh MPUHLIUIIBI ICUCTBUS U3YUYEHHBIX TPUOOPOB U TEXHUUECKUX
YCTPOMCTB € OMOPOM HA UX ONMUCAHUS, UCTIONb3Ys 3HAHUS O  CBOMCTBax

(bl/ISI/I‘IeCKI/IX SBJICHUH U HCO6XOI[I/IMBIC (1)I/I3I/I‘IGCKI/IG 3dKOHOMCPHOCTHU

1.16

HCIIOJB30BAaTh CXEMbl M CXEMAaTUYHBIC PUCYHKH HM3Yy4YECHHBIX TECXHMYECKHUX
YCTPOMCTB, U3MEPHUTEIBHBIX MPHUOOPOB M TEXHOJIOTUYECKUX MPOLECCOB MPH
peleHnH yuyeOHO-ITPAKTUYECKHX 3314, ONTHYECKUE CXEMBbI JUIsl TIOCTPOSHUS

M300paXkeHUi B IJIIOCKOM 3epKalie U COOMparoIei TMH3e

1.17

MPUBOAMUTH MPUMEPHI (HAXOIUTh HHPOPMALIUIO O MIPUMEPAX) MPAKTUIECKOTO
UCTIONIB30BaHUSl  (U3MUYECKUX 3HAHWH B IIOBCEIHEBHON JKU3HU IS
oOecnieueHns 0€30aCHOCTU IpU 00pallleHnu ¢ TpUOOpaMu U TEXHUYECKUMU
yCTpOMCTBaMHU, COXPaHEHUS 37I0POBbsI M COOIOICHNST HOPM IKOJIOTHYECKOTO

MOBEJICHUS B OKPY’KAIOLIEH cpene

1.18

OCYIIECTBIISATh TOUCK HWH(MOpManuu (U3HMIECKOTO COJCpPKAHUS B CETH
NuTepHet, caMocTosATENbHO (GOPMYITHPYS TOMCKOBBIHN 3apOC, HAXOIUTH Ty TH
onpezeNieHus] JAOCTOBEPHOCTH IOJYyYeHHOH HH(POpPMAIUd Ha OCHOBE

HMECIOIIUXCS 3HAHUN U JOMOJIHHUTEIBLHBIX HCTOYHHKOB

1.19

HCII0JIb30BaTh MPU BBINOJHEHUU Y4YEOHBIX 33JaHUNM HAy4YHO- MOIYJIIPHYIO
auTeparypy (PU3NYECKOro CoJlepKaHMs, CIIPaBOYHbIE MAaTE€pHaibl, PECYpPCHI
cetu MuTepHer; BiageTs npu€éMamMu KOHCIEKTUPOBAHUS TEKCTa,

npeoOpa3oBaHus HHPOPMAIMH U3 OJHON 3HAKOBOW CHCTEMBI B IPYTYIO

1.20

co3/1aBaTh COOCTBEHHBbIE IMHUCHBMEHHBIE M YCTHBIE COOOILEHHS Ha OCHOBE
uHbOpMAllUM U3 HECKOJbKMX HCTOYHMKOB (PU3MUECKOTO COAEpIKaHus,
MyOJUYHO MPEACTaBIATh PE3yJIbTaThl MPOEKTHOM WM HUCCIIE0BATEIbCKOMN
JEATENIBHOCTH, TIPU 3TOM I'PaMOTHO HCIOJIb30BaTh U3YUYEHHBIN TOHATHUIHBIN
anmapaTr M3y4aeMoro pasaena (U3MKH U CONPOBOXAATh BBICTYIUJICHHE

Mpe3eHTalue ¢ y4éToM 0COOEHHOCTEN ay IuTOPUU CBEPCTHUKOB

1.21

IIpHU BBIIIOJTHCHUN y‘—Ie6HI)IX IIPOCKTOB U I/ICCJ'Ie)IOBaHI/Iﬁ (1)I/ISI/IV-IGCKI/IX
MMpoLEeCCOB PACHpPCACIIATh 00513aHHOCTH B rpymnmne B COOTBCTCTBHU C
IIOCTAaBJICHHBIMHU 3aJjadyaMu, CJICIHUTH 3a BBIIIOJIHCHHEM IlJIaHa }IeﬁCTBHﬁ n
KOPPCKTHPOBATh €ro, aJACKBATHO OICHUBATH COOCTBEHHBIH BKJIagd B
ACATCIIBHOCTD TI'PYIIIbI, BBICTpaWBaTb KOMMYHUKATHBHOC BSaHMOﬂeﬁCTBHe,

npoABJIAA TOTOBHOCTH pa3pClliaTh KOH(I)J'II/IKTBI
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IMTPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIIACC
Kon Kon
IIpoBepsiemble 3JieMEHTBI COAEPKAHUSA
pazieia 7JIEMEHTA

®U3UKA U EE POJIb B TIO3HAHWHU OKPYXXAIOLIEIO MHMPA

1.1

dusnka — Hayka O mpupoje. SIBIeHUS TPUPOIbL.
dusnueckue SIBJICHUS:  MEXaHUYeCKHE, TEeIUIOBBIE,

SJIICKTPUYCCKUEC, MArHUTHBIC, CBETOBEIC, 3BYKOBEIC

duznyeckue BeNWYMHBL. ~ M3MepeHune  GuU3NYECKUX

1.2 BEJIMYMH. Ouznyeckue  npubopel.  [lorpemHoctsb
n3MepeHuil. MexlyHapoaHasi CUCTEMA €MHUIL
EcrecTBeHHOHAY4HBI METOJl TO3HAHUS: HAOJIOIEHHE,

13 IIOCTAaHOBKA HAy4HOI'O BOIIPOCA, BBIIABM)KCHHUE T'MIIOTE3,

' JKCIIEPUMEHT 0 TPOBEPKE THUNOTE3, OOBSICHEHHE

Ha0J110/1a€MOT0 SIBJICHUS

14 Onucanne GU3NIECKUX SIBJICHUM C TTOMOIIIBIO MOEIIEH
[IpakTuyeckue paboThI:
N3mepenne pacCTOSHUN.
N3mepenue o0bEMa KUAKOCTH MU TBEPIOTO

1.5 tena. OnpeaeneHue pa3MepoB MabIX TeJl.

I/I3MepeHHe TEMIICPATYPHI IIPHU IMTOMOIIN KUAKOCTHOT'O

TEPMOMETPA U AATYUKA TEMIIEPATYPbI

ITEPBOHAYAJIBHBIE CBEAEHMA O CTPOEHNUN BEILIECTBA

CTpOGHI/Ie BCIICCTBA: ATOMBI U MOJICKYJIbI, UX

2.1 pa3Mepsl. OTMBITHI, JTOKa3bIBAIOIIIIE JIACKPETHOE
CTPOEHHUE BEIIECTBA
JIBmxeHne YACTHIL BEIIIECTBA. CBs13b

2.2 CKOpPOCTH JBWKEHHUSI  4acTHLl C  TEMIIepaTypoil.
BpoyHoBckoe nBuxenue, uddysus

)3 B3anmogeiicTBre yacTULl BELIECTBA: IPUTSHKEHNUE U

OTTaJIKUBAaHUC
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ArperaTHbleé  COCTOSHUSI ~ BEIIECTBA: CTPOCHUE  TIa3oB,
KUIKOCTEH M TBEPABIX  (KPUCTAUIMYECKMX)  Tell.
24 B3auMocCBs3p  MEXIy CBOWCTBAMH BEIIECTB B  Pa3HbIX
arperaTHbIX COCTOSHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM

CTPOCHUEM

2.5 OCOOEHHOCTH arperaTHbIX COCTOSIHUIM BOJIBI

[IpakTrueckue padoThI:

OueHka AuameTpa aToMa METOAOM PAJIOB (C UCIOJIb30Ba-
HueM dororpaduii).

2.6 OnbITHI O HAOTIOJCHUIO TETUIOBOTO PACIIMPEHHS Ta30B.
OnbIThl IO OOHAPYKEHUIO JIEUCTBUS CHII MOJIEKYJISIPHOTO

IIPUTAKCHUA

JIBIDKEHUE U B3AMOJIEVICTBUE TEJI

Mexanudeckoe IBHKCHUE. PaBHOMepHOG U HCPABHOMCPHOC

3.1 JIBUOKECHUE
Cxopocts. CpenHsis CKOpOCTb IPY HEPAaBHOMEPHOM
32 JBUKECHUH.
Pacuér nmytu m BpemMeHU JBUKEHUS
SIBnenue mHepuuu. 3akoH MHepUuHU. BzammoneiictBue
33 T€J KAaK IIPUYMHA U3MEHEHHSI CKOPOCTH JABWKEHUS TEIl.
Macca kak Mepa HHEPTHOCTH TeJla
34 [TnotHOCTH BemiecTBa. CBS3b IJIOTHOCTU C
' KOJINYECTBOM MOJIEKYJI B €IMHUIIE 00bEMa BelleCTBa
3.5 Cuia Kkak XapaKTEpUCTUKA B3aUMOJIEHCTBHUS TEI
16 Cuna ynpyroctu u 3akoH ['yka. M3Mmepenue cuisl C
' IIOMOILBIO JUHAMOMETPA
17 SIBnenue TAroreHus u cuia Tspkectu. Cuna
' TSKECTHU Ha IpYTrux IaHeTax. Bec Temna. HeBecomocts
18 Cuna tpenus. TpeHHe CKONBbXKEHUS U TPEHHUE IOKOS.
' Tpenue B npupoje U TEXHUKE
19 CrnoxeHue cwuil, HallpaBJIEHHBIX IO OJHOM MPSMOM.

PaBHOpelcTBYIOIIIASA CHIT
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3.10

[TpakTiueckue padoTHI:
Onpeznenenne CKOPOCTH paBHOMEPHOTO IBM)KEHUS (IIapuKa B

KUJIKOCTH, MOJENI DJICKTPUYECKOTO aBTOMOOWIS W Tak
nanee). OrmpeneneHne CpeaHEd CKOPOCTH CKOJIbXKEHUS
OpycKa WM mapuKa 1o HaKJIOHHOH 1tockocTr. OnpeneneHue
IJIOTHOCTU TBEpAOro Tena. OMbIThL, JIEMOHCTPUPYIOIIKE
3aBUCHMOCTh pAacCTsDKeHUsl (nedopMmanuu) TPYKUHBI  OT
MPUIIOKEHHON CUIIBI. OnbITHI, JIEMOHCTpUPYIOLIHE
3aBUCUMOCTh CHJIBI TPEHHUSI CKOJIBKEHHS OT Beca Tela |

XapakTepa CONPUKACAIONINXCS TOBEPXHOCTEN

3.11

duznyeckue SABJICHUS B Ipupoac: MpUMEPbl ABUKCHUA C
pa3INYHbIMU CKOPOCTAMU B JKMBOH M HEXKUBOU IIpHUpoOacC,

HeﬁCTBHe CUJIbI TPCHHA B ITPUPOJAC U TCXHUKE

3.12

Texuuueckue YCTPOﬁCTBaZ JAUHAMOMCTP, ITIOJUINITHHUKH

JIABJIEHUE TBEPIBIX TEJ, )KUJIKOCTEN U TA30B

I[aBJ'IeHI/Ie TBépI[Ol"O tena. CrocoOsl YMCHBIICHUA U

4'1 YBEIIMYCHUS TaBICHUS
42 JaBnenue raza. 3aBUCHUMOCTD JAaBJICHUS ra3a OT 00bEMa,
' TEMITEPaTyPbI
43 [Tepenaua naBneHust TBEPABIMH TEJIAMH, KUAKOCTSIMU U
' razamu. 3akoH [lackans. [THeBMaTndyeckne MamHbI
3aBUCHMOCTD JIaBJICHUS KHJIKOCTH OT TITyOHHBI.
4.4 I'unpocratudecknii napanokce. CooOmarmuecs Cocyabl.
['mapaBianueckue MeXaHU3Mbl
Atmocdepa 3emnn u armochepHoe namineHue. [TpuynHbI
15 CyIIECTBOBaHUSI BO3MYIIHOW 00070uku 3emiu. OnbiT
' Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO AaBICHUS OT
BBICOTHI HaJl YPOBHEM MOpSsI
16 N3mepenue armochepHoro nasienus. IIpuGopsr s
' U3MEPEHUs aTMOC(HEPHOTO JTaBICHUS
JleiicTBue )KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TEJO.
4.7 BrrrankuBatonias (apxumeioBa) cuiia. 3akoH Apxumena
4.8 IInaBanue Ten. Bo3ayxomnnasanue
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4.9

[TpakTHueckue padoTHI:

HccnenoBanue 3aBUCMMOCTH Beca Tejda B BoAe OT 00bEMa
MOrPY>KEHHOM B JKMAKOCTh dYacTh Tena. OnpeneneHue
BBITAJIKUBAOLIECH  CWJIbL,  JICUCTBYIOIIEM  Ha  TeEJo,
MOrpy>k€HHOE B JKUAKOCTh. [IpoBepka HE3aBUCUMOCTHU
BBITAJIKUBAIOLIEH CUJIBL, JICMCTBYIOIIEH HA TEIO B )KUIKOCTH,
OoT Macchl Tesa. OmbIThI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTD
BBITAJIKUBAIOLIEH CUJIbL, ICMCTBYIOLIEN HA TEJIO B XKUJIKOCTH,
OT 00BEMa MOrpyKEHHOW B KHUIKOCTh YacTH Tejla M OT
IJIOTHOCTU XKUJAKOCTH. KOHCTpyupoBaHHE apeoMeTpa WIIH
KOHCTPYHPOBAHUE JIOJIKH n onpeacieHue eé

rPYy30NI0ABEMHOCTH

4.10

dusnyeckue SIBICHUS B IPUPOJIE: BIMSIHAE aTMOC(HEPHOTO
JTABJICHUS Ha )KUBOW OpraHM3M, TIaBaHUE PHIO

4.11

TexHuueckne  yCTpOMCTBA:  COOOMIAIOIIUECS  COCYIIBI,
YCTPOMCTBO  BOAOMPOBOJA,  THUIAPABIMYECKUIl  Mpecc,
MaHOMETp, 0apoMeTp, BBICOTOMEp, MOPIIHEBOM HACOC,

apeomerp

PABOTA, MOIIIHOCTD, SHEPT'UA

5.1 MexaHnunueckas pabota
52 MexaHnueckasi MOITHOCTb
53 [TpocTble MEXaHU3MBI: pbIyar, OJIOK, HAKJIIOHHAs MJI0CKOCTb.
' IIpaBuno paBHOBecHs ppr4ara
54 [IpumeHeHue npaBuia paBHOBECHS pblyara K OJI0Ky
«3on0Toe nmpaBuio» MexaHuku. KoapuuumeHr nonaesHoro
5.5 neictBust Mexanu3MoB. [IpocTbie MeXaHNU3MBI B OBITY U
TEXHUKE
5.6 [ToreHmanpHas SJHEPrUHU TeNa, MOAHATOrO Ha/l 3eMIIEN
5.7 Kunernueckas sneprus
sg [Tonnass MexaHuyeckas >Heprusi. 3aKOH U3MEHEHUs U
' COXPaHEHUs MEXaHUUECKON YHEPTUH
5.9 [TpakTrueckue paboThI: ONpeaereHue padoThl CHIIBI TPEHUS

MprU PaBHOMCPHOM ABHXXCHHU TECJIA 11O FOpH3OHTaHBHOﬁ

noBepxHocTu. MccnenoBanue yCciioBUid paBHOBECHS
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peruara. M3mepenne KIIJ[ HaKkIOHHOH MIIOCKOCTH.

I/IsyquI/Ie 3aKOHAa COXPaHCHUIA MEXaHUYEeCKOMH OQHCPIruun

510 dusndyeckue SBICHHUSI B ImpupoAec: pbldaru B TECIC
YECJIOBCKa

TexHu4eckue yCTpoMCTBA: phlyar, MOABUKHBIN U
5.11 HETIOJBYIKHBIN OJIOKHM, HAKJIOHHAS TIJIOCKOCTh, MPOCTHIE

MEXaHU3MBI B 6BITy

8 KJIACC

Kon Kon

IIpoBepsiemble 3JIeMEHTHI COAEPKAHUS
pa3nena 3JIeMEHTa

TEIUIOBBIE ABJIEHMA

OCHOBHBIE  TIOJIOXKEHUS  MOJIEKYISPHO-KHHETUYECKON
61 TEOpUHU CTPOEHUs BellecTBa. Macca 1 pa3Mepbl MOJIEKYIL.
OneIThl, MOATBEPXKAAIOIINE  OCHOBHBIC

ITOJIOXKCHHUA MOHCKYJIHpHO-KI/IHeTI/I‘{eCKOﬁ TCOPUHN

Mopnemn  TBEPAOro, KMAKOTO M ra3000pa3HOro
6.2 cocTtosiHUM BeulecTBa. Kpucrtannmueckue u amopQHbie

TCIIa

OObsicHEHHE CBOMCTB Ira30B, XKUAKOCTEH U TBEPIBIX TeI
6.3 HA OCHOBE TMOJOXEHUH MOJEKYJIIPHO-KHHETUYECKON

TEOPHUH

6.4 CmaunBaHuE U KaMWIISIPHBIE SIBICHUS

6.5 TennoBoe paciIupeHue U CKaTue

66 Temneparypa. CBsi3b TEMIIEPATYPhl CO CKOPOCTHIO

TCIIJIOBOT'O ABUMXXCEHUA YaCTHUIL

Buytpennss sueprusi. Cioco0bl H3MEHEHHs BHY TPEHHEH
6.7
HHEPIUu: TEIUIoNepeiaya U COBEPIICHHE PaOOThI

6.8 Bunel tennonepenaun: TEMIONPOBOIHOCTb, KOHBEKIINA,
U3JIy4eHHe

KonuuecTBO TEMIOTEL VY aenpHas TEILJIOEMKOCTh
6.9
BC€IICCTBA
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TerutooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE

6.10
TEIIOBOro OajaHca
611 [1naBnenue u oTBEpAEBaHNE KPUCTATNIMYECKUX BEIIECTB.
' VaenpHas TEmI0Ta IIaBJICHUS
[TapooOpa3zoBanue ®  KoHAeHcanusa.  McmapeHue.
6.12 Kunenue. VYaenbHas  Temiota mapooOpa3oBaHUA.
' 3aBUCUMOCTh TEMIIEpPaTyphbl KUIIEHUS OT aTMOC(EPHOTO
JIaBIICHUS
6.13 BnaxHocTh Bo3tyxa
6.14 DHeprus TOIUIMBA. Y IeJbHAs TEIUIOTa CTOPAHUS
[Mpunmuner  padotrel  TemmoBeix — aBurareneit  KITJT
6.15 TEIIOBOI'O JBHUTareis. TeIuioBble ABUTATENIM U 3aluTa
OKpYKaroIEe cpeibl
3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUHU B TEIJIOBBIX
6.16
npoiieccax
[IpakTryeckue paboOTHI:
OnbITHI IO OOHAPYKEHHIO IEHCTBUS CHIT MOJIEKYJISIPHOTO
MIPUTSKEHUSL.
OnbIThI O BRIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COMU
WJTU caxapa.
OnbIThI IO HAOIOIEHHUIO TEIJIOBOTO PACIIUPEHUS Ta30B,
6.17 YKAJIKOCTEN U TBEPJBIX TEIL.

Omnpenenenue AaBieHUs BO3AyXa B OalsioHE IITIPUIIA.
OneIThI, JAEMOHCTPHUPYIOIINE 3aBUCUMOCTh JaBJICHUS
BO3/IyXa OT ero 00bEMa 1 HarpeBaHUs WIN OXJIAXKICHHUS.
[IpoBepka rumnoressl TMHEWNHONW 3aBUCUMOCTH

JJINHBI CTOJIOMKA KUJIKOCTH B TCpMOMCTpH‘-ICCKOfI
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TpyOKe OT TeMIepaTyphbl.

HaGmronenne n3mMeHeHus: BHYTPEHHEH SHEPrUU Tella B
pe3yabpTaTe TeIonepeaayd U padoThl BHEITHUX CHIL.
HccnenoBanue sBiieHUs TEIIOOOMEHA IpU
CMEIIMBAaHUU XOJIOJHOM U TopsAYe Bobl. OnpeneneHne
KonunudecTBa TemnoTel, NOJIy4eHHOTO BOJION MpH
TEIJI000MEHEe C HArpeThiM METALIUYCCKUM LIHITIUHIPOM.
OnpeneneHue yaeabHON TEIIOEMKOCTH BEIIECTBA.
Hccnenoanue nponecca ucnapenus. OnpenencHue
OTHOCHUTEJIHOM BIAYKHOCTH BO3/1yXa.

Omnpenenenue yaelIbHON TEIIOTHI IUIABICHUS JIbJA.

6.18

dusnueckue SIBICHUS B IPHPOJIE: TOBEPXHOCTHOE
HATSDKEHUE W KaNWULIPHBIC SBJICHUS B TPUPOJE,
KPUCTaJUIBI B TIpupoje, uznydenue CoiHIla, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpHU3bI; 00pa30BaHUE POCHI, TYMaHa,

HWHes, CHera.

6.19

TexHnyeckue  yCTpOMCTBAa:  KamWUISAPHI, MPUMEPHI
WCIIOJIb30BaHNSl KPUCTAJIJIOB, KUAKOCTHBI TEPMOMETD,
JaTYUK TeMIepaTypbl, TEPMOC, CHUCTEMa OTOIJICHUS
JIOMOB, TUTPOMETPBI, ICUXPOMETP, MapoBasi TypOuHa,

ABUTATCIIb BHYTPECHHETO CTrOpaHUs.

OJIEKTPUYECKUE U MATHUTHBIE ABJIEHUA

7.1

Onextpuzanys Tei. J{Ba poia 2JIEKTPUUECKUX 3apsii0oB

7.2

B3aumopelictBue 3apsbkeHHBIX  Ten.  3akoH  Kynona
(3aBUCUMOCTb CHJIBI B3aUMOJICUCTBHSI 3apSXKEHHBIX TEJ OT

BCJIMYUHEBI 3apsA10B U PACCTOAHUA MCKIY TCJ'IaMI/I)

7.3

aﬂeKTpH‘{eCKOC TI0JIC. HaHpH)KéHHOCTB QJICKTPUYCCKOT'O

nosid. [IpuHIUN Cynepno3uuyy 3J€KTPUYECKUX MOJeH
(Ha Ka4eCTBEHHOM YPOBHE)

7.4

Hocutenu »snektpuyeckux 3apsiioB. DJIEMEHTAPHBINA
anekTpudeckuii 3apsia. Ctpoenue atoma. [IpoBogHUKY 1

JUBJICKTPUKHA
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7.5

3aKOH COXpaHEHHS YJICKTPUIECKOTO 3apsiaa

DJIEKTPUUYECKUI TOK. Y CJIOBUS CYIIECTBOBAHUS

76 3JEKTPUYECKOTO TOKA. ICTOUHMKHM TOCTOSIHHOT'O TOKA
JlecTBUS 3TIEKTPUUECKOT0 TOKA (TEIIOBOE, XUMUUECKOE,
7.7 MarHiTHOE). DJIEKTPUYECKHI TOK B KUAKOCTIX U Ta3ax
o, Onextpuueckas 1enp. Cuiia Toka. DIEKTPUIECKOe
' HanpsHKEHNUE
79 ConpoTtuBieHNne NPOBOJHUKA. Y AE€IbHOE COIIPOTUBIICHUE
' BelIeCTBa
7.10 3akon Oma JJ1 ydacTka 1enu
[TocnenoBarenbHOE U NapalieIbHOE COCTUHEHUE
7.11
IIPOBOJIHUKOB
PaboTta 1 MOILTHOCTH ANEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyinsa — Jlenua
13 DNeKTpUUecKue LeNd U TMOTPEOUTENTH AIEKTPHUUECKOU
. sHepruu B 0bITY. KopoTkoe 3ambIkaHMe
[TocTostHHBIE MarHuTHL. B3aumoneicTBHE MOCTOSHHBIX
7.14
MarHuTOB
715 MaruutHoe nosie. MarautHoe nose 3eMiIM U €ro
. 3HAYEHHE TSI )KU3HU Ha 3eMIle
16 OmneIT OpcTena. MarHuTHOE MOJI€ AIEKTPUIECKOrO TOKA.
' [IpumeHeHue IeKTPOMarHuToB B TEXHUKE
JlelicTBME€ MarHUTHOrO TMOJS HA MPOBOJHUK C TOKOM.
17 DNeKTpoABUTaTeNh MOCTOSTHHOTO TOKa. Mcmonb3oBaHue
. JJIEKTPOJIBUTaTeNe B TEXHUYECKUX YCTPOWCTBaxX M Ha
TpaHCIIOPTE
7.18 Onbitel apajes. SIBineHne ANEKTPOMAarHUTHON UHIYKIIUH.
IIpaBuno JIenna
DnextporeHeparop. CrocoObl MoTydeHus
7.19 DJEKTPUUECKOM SHEPIUH. DIEKTPOCTAHIIMH Ha
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BO300HOBIIEMBIX HCTOYHHKAX SHEPrun

7.20

[IpakTrueckue paboTHI:

OmnbITH 110 HAOIIOACHUIO ANEKTPU3ALMU TeJ HHIYKIEH
U IIPU CONIPUKOCHOBEHUU.

HccrenoBanue OEUCTBUS  DIEKTPUYECKOTO MOJIA  HA
IIPOBOJHUKY U JUDJICKTPUKH.

C6opka u mnpoBepka pabOThl 3IEKTPUUECKOW IIENH
IIOCTOSIHHOT'O TOKA.

W3mepenue u peryampoBaHue CUibl TOKA.

W3mepenue u peryaupoBaHue HAIPsHKCHHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYILETO YEPE3
PE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA U HANPSKEHUS
Ha PE3UCTOPE.

OnbIThl, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh
JJIEKTPUYECKOTO CONPOTHUBIIEHUS IIPOBOJHUKA OT €ro
JUIVHBI, IUIOLIA/IA IOTIIEPEYHOT0 CEYEHUS U MaTepHalIa.
IIpoBepka mpaBuna CIOXKEHHWS  HANPSDKEHUM — TpU
MOCICIOBATEIBHOM ~ COEIMHEHMHM [BYX PE3HCTOPOB.
[IpoBepka mpaBwia I CUJIbI TOKA MPU MAPAILIETBHOM
coequHeHUH  pe3uctopoB.  OmpeneneHue  pabOTHI
JJIEKTPUYECKOIO  TOKA, MIYLIEro Yepe3  Pe3UCTOop.
OnpeneneHue  MOIIHOCTH — IEKTPUUYECKOTO  TOKA,
BBIIEJIIEMOM Ha pesucrope. MccnenoBanue 3aBUCUMOCTH
CUJIBI TOKA, UAYLIETO Yepe3 JIAMIIOUYKY, OT HalpsKEHUs
Ha Hel. Onpenenenne K11/ narpesarens. Mccnenosanue

MarHuTHOTO B3aUMOACUCTBHUS MOCTOSHHEIX MarHHTOB.
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N3yueHnre MarHuTHOTO MOJIsi HOCTOSIHHBIX MATHUTOB MPU
ux o0beIMHEHUH U pa3zaeneHuu. MccienoBanue
NEHCTBHS 3JEKTPUUECKOTr0 TOKA Ha MATHUTHYIO CTPEJIKY.
OMBITHL, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHUJIbI
B3aMMO/JICHCTBUS KAaTyIIKA C TOKOM U MarHuTa OT CHJIbI
TOKa W HamlpaBlIeHHUS TOKa B Karymike. M3ydeHue
JEUCTBUSI MarHUTHOTO TIOJISI HAa IPOBOJHUK C TOKOM.
KoncrpyupoBanue u u3ydeHne padOThI JJICKTPOABUTATEIIS.
Mamepenue KI1J] anekTpoaBuraTebHON yCTaHOBKH.
OMnbITHI 110 UCCIEIOBAHUIO SBICHUS 3JIEKTPOMArHUTHON
WHAYKLWU: UCCIEOBAaHNE W3MEHEHMI 3HA4YeHHsS U

HaIlpaBJICHHUA UHAYKIIMOHHOI'O TOKa

7.21

Ousnyeckue SIBJICHUA B TMPUPOJE: IJICKTPUUYECKUE
SBIIGHU B aTtMocdepe,  DIICKTPUUECTBO  KHUBBIX
OpPTraHU3MOB, MAarHUTHOE TOJIe 3eMIn, Apeiid MOMI0COoB,
POJIb MAarHUTHOTO TIOJIS JIs )KM3HU Ha 3eMJie, TIOJISIPHOe

CHUsHHC

7.22

TexHuyeckue ycTpOMCTBA: AIIEKTPOCKOI, amIepMeTp,
BOJIBTMETp, PEOCTaT, CUETUHK DIECKTPHUECKON SHEPTHH,
ANIEKTPOOCBETUTENbHBIE  MPUOOPBI,  HarpeBaTelbHbIC
ANEKTPONPUOOPHI (mpumepsl), ANEKTPUUYECKUE
MPEIOXPAaHUTENH, JJIEKTPOMArHuT, AJIEKTPOJBUTATENb

MOCTOAHHOI'O TOKA, TCHEPATOP NOCTOSIHHOTO TOKA
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9 KJIACC

Kon Kop anemenra [IpoBepsieMbIe 371EMEHTBI CONEPIKAHUS
pasnena
MEXAHUWYECKUE SABJIEHUA
21 Mexannueckoe  IBMKEHHME. MarepuaibHas — TOYKA.
' Cucrema orcuéra
9 8.2 OTHOCHUTENBHOCTh MEXaHUUYECKOTO JABUKECHHUS
8.3 PaBHOMEpHOE IPSIMOIMHENHOE IBUXKEHNE
###Par###HepaBHOMEpHOE NPSIMOJIMHEWHOE JIBIYKEHUE.
8.4 CpenHsis W MIHOBEHHass CKOpPOCTb  Tela  IpH
HEPaBHOMEPHOM JIBU)KEHUH
25 Yckopenue. PaBHOyCKOpeHHOE IIPSIMOJIMHENHOE
' JBHKEHUE
8.6 CBoboaHoe najgenue. OnelTel ["anumnes
PaBHOMEpHOE ABMXKEHHME IO OKPY)KHOCTH.
8.7 Ilepuon u yactorta obpaienus. JIuneitHas u yrioBas
ckopocTH. LleHTpocTpeMuTenbHOE yCKOPEHHE
8.8 IIepBb1it 3akoH HetoTOHA
8.9 Bropoii 3akon HeroToHa
8.10 Tpernii 3axoH HproTona
8.11 [IpuHIHAI CyTIepIIO3UIINK CHUIT
8.12 Cuna ynpyrocrtu. 3akoH ['yka
813 Cuna TpeHusi: cujla TPEHUs CKOJIbKEHMS,
. CHJIa TPEHUS MTOKOS, IpYTHe BUJIbI TPEHUS
%14 Cuna TSDKECTH 1 3aKOH BCEMUPHOTO TSTOTEHHUS.
. Yckopenne cBOOOTHOTO TaIEHUS
8 15 JIBmxenue nnanetr Bokpyr ConnHua. [lepsas
' KocMudeckasi ckopocTs. HeBecoMocTh U nieperpys3ku
2 16 PaBHOBecue marepuaabHON TOUKU. AOCOIIOTHO TBEPI0E
. TEJo
217 PaBHOBecue TBEPAOro Tena ¢ 3aKperyIEHHON

OChI0 BpaleHusi. MoMeHT cuiibl. L{eHTp TskecTn
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8.18

Nmnynbe Tena. 3mMeHenne uMityibca. MmyJsibe cuitbl

8.19 3aKOH COXpaHEHHUS UMITYJIbCa

8.20 PeaktuBHOE ABUXEHIE

8.21 Mexanundeckas paboTa ¥ MOIITHOCTh

8 PaGora cun TsokecTw, ympyroctd, TpeHus. CBs3b

' SHEPTHUH U PabOTHI
893 [lorenumanpHass SHeprus  Tena, MOJHATOTO  HAJ
' MOBEPXHOCTHIO 3eMJIU

8.24 [ToTennmanpHas S3HEPTUs CKATOM MPYKUHBI
Kunernueckas sneprus. Teopema 0 KHHETHYECKON

8.25
SHEpPruu

8.26 3aKOH COXpaHEHUs MEXaHUYECKOUN SHEprun
[IpakTryeckue paboOTHI:
Omnpenenenue cpeqHel CKOPOCTH CKOIBXKEHHS Opycka
WU JBWKEHUS IIapyuKa 1O HAKJIOHHOM IUIOCKOCTH.
OrnpeznenieHne YCKOPEHHUs Tella IPU PaBHOYCKOPEHHOM
JIBHKEHUH 110 HAKJIOHHOM IIOCKOCTH.
UccnegoBanue 3aBUCUMOCTH IYyTH OT BPEMEHU IIpU
PaBHOYCKOPEHHOM JIBUYKEHUH 0€3 HauaJbHOU CKOPOCTH.
[IpoBepka TrHUOOTE3bl: €CIM MPU PABHOYCKOPEHHOM
JBIKEHUN 0€3 HauaJIbHON CKOPOCTH ITyTH OTHOCSITCSI KaK

877 pAl  HEYETHBIX  YHCEN, TO  COOTBETCTBYIOLIUE

MPOMEXYTKH BPEMEHHU OJIMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIbXKEHUS
OT CHUJBl HOpMallbHOro JaBieHus. OnpeneneHue
kod(duimenta TpeHHs CcKodbxkeHus. OnpeneneHue
KECTKOCTU TpYyXuHbl. OmnpeneneHue padOThl CHIIBI
TpEHUsT TPU PABHOMEPHOM JBWKEHUU Tela IO
TOPU30HTANLHOW TOBEpXHOCTH. OmnpeneneHue padoThI
CHUJIBI YIIPYTOCTH TP MIOBEME TPpy3a C UCIOIH30BAHUEM

HCIIOJABUKHOTO W IIOABHIKHOI'O OJIOKOB
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8.28

duznueckue SABJICHUS B npupoac: NMpujinBbl U OTIIMBBLI,
JABMOKCHUC IIJIAHCT Conaeunoi CUCTCMbI, PCAKTHBHOC

JABUXXCHUC )KHUBBIX OPraHu3MOB

8.29

TexHuueckue  yCTpOMCTBA:  CHMAOMETP,  JIaTUYMKU

IIOJIOKCHMUS, PACCTOSAHNA U YCKOPCHUS, PaKEThI

MEXAHUYEC

KHME KOJIEBAHWA 1 BOJIHBI

9.1

KonebarenbHoe JBUKCHUC. OCHOBHBIE XapaKTCPpUCTUKU

KoJe0aHuii: epro/I, YacToTa, aMILTUTYIa

92

MaremaTuecKkuii U Ipy>KUHHBINA MasTHUKH.

HpeBpameHHe OHEPIUM IIpu KoJIEOATEILHOM JABMOKCHUN

93

3aryxatomue KojiebaHus. BbIHyXeHHbIE KojeOaHMs.

Pe3onanc

9.4

Mexaandeckue BoaHbI. CBOMCTBAa MEXaHUYECKUX BOJIH.
HpOI[OJ'ILHLIC H IIOIICPCYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U

CKOpPOCTb eé pacipoCTpaHCHHA. MexaHu4yecKre BOJIHEI B

TBEPJIOM TEJE, CEICMUYECKNE BOJHbI

9.5

3ByK. I'poMKOCTb 1 BbICOTA 3ByKa. OTpakeHue 3ByKa

9.6

WHdpa3Byk U ynbTpa3Byk

9.7

[TpakTuyeckue pabOTHI:

Onpenenenne 4YacToThl M TepuoAa  KoseOaHMit
MaTeMaTHYECKOTO MasiTHHUKA.

Onpenenenne 4YacToThl M TepuoAa  KoseOaHMit
MPYXKUHHOTO MasiTHUKA

HccnenoBanne 3aBUCUMOCTH TiepuoAa  KojeOaHui
MOJBENICHHOT0 K HHUTH Tpy3a OT JUIMHBI HUTH.
HccrnenoBanre 3aBUCUMOCTH  TiepHoAa  KoJjieOaHW
NPYXKUHHOTO MasiTHUKAa OT Maccel rpysa. [IpoBepka
HE3aBHCUMOCTH neproja KoJe0aHui rpy3a,
MOJIBEIIIEHHOTO K HUTH, OT MacChl Tpy3a U KECTKOCTH

npyxuHbl. U3MepeHune yckopeHusi cBOOOIHOTO MajieHus

9.8

du3nueckue SBICHUS B npupoac: BOCIPHUATUEC 3BYKOB
JKUBOTHBIMH, 3CEMIJICTPSICCHUC, celicMUYecKue BOJIHBI,

OyHaMHu, 3XO

9.9

TexHuyecKkue yCTpOMCTBA: 3XOJIOT, HCIIOJIIB30BAHUE

yJIbTPa3ByKa B OBITY U TEXHUKE
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10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

10.1

9HCKTpOM3FHHTHO€ IIoJIC. SHGKTpOMaFHI/ITHHe BOJIHBI.

CpoiicTBa SJICKTPOMAarduTHBIX BOJIH

10.2

[IIxana 31eKTpOMarHuTHHIX BOJIH

10.3

BHeKTPOMaFHI/ITHaH IIpupoJaa CBCTA. CKOpOCTB CBCTa.

BosHoBEIE cBOIiCTBaA cBeTa

10.4

[IpakTrdeckue paboOTHI:
N3yueHne CBOMCTB  DJIEKTPOMATHUTHBIX  BOJIH  C

MTOMOIIBI0 MOOUITFHOTO TenedoHa

10.5

dusnueckue SABJICHHS B NPHUPOAC: OHOJIOTHYECKOE
JefcTBUE BUJIUMOTO, yIbTpaduoIETOBOTO u

PEHTICHOBCKOI'O I/ISJIyLIeHI/Iﬁ

10.6

TexHnYyeckue ycTponcTBa: NUCIOJIb30BaHNE

OJICKTPOMArdMTHBIX BOJH JJIA COTOBOM CBSI3U

CBETOBbDIE ABJIEHUA

11.1

ﬂyquaﬂ MOJIeNb cBeTa. MICTOUYHUKH cBeTa

11.2

IIpssMonMHENHOE PACIIPOCTPAHEHHE CBETA

11.3

OTtpaxenue ceta. [lmockoe 3epkanio. 3aK0H OTpaKESHHS

CBC€Ta

11.4

HpeJ'IOMJ'IeHI/Ie CBeTa. 3aKoOH MPEIIOMJICHUA  CBCTA.

[TonHOE BHYTpEHHEE OTpa)KE€HUE CBETA

11.5

JInnza. Xox nyuei B JIMH3E

11.6

OnTtuueckass cucrema (bOToaanapaTa, MHKPOCKOIIa U

TCICCKOIIa

11.7

I'maz kak onTHyeckas CHCTEMa. BJ'II/I30py1(OCTB 151

JAJIbHO30PKOCTh

11.8

Paznoxenue 6enoro csera B criekTp. OnbITel HptoTOHA.

CrnoxxeHne CIICKTPAJIbHBIX IBETOB. I[I/ICHCpCI/IH CBCTa
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11

[TpakTHueckue paboThI:

HccnenoBaHue 3aBUCUMOCTH yIJIa OTPa>KEHHsI CBETOBOT'O
Jqyda OT yriia najaeHus. V3ydeHnue XxapakTepucTuK
M300paKEHUSI IPEIMETA B INIOCKOM 3€pKaJe.
HccnenoBanue 3aBUCHMOCTH  YTJIa TPETIOMIICHHS

CBCTOBOI'O Jiyda OT yIJla IIaJACHUS Ha I'paHULC «BO3AYX

— CTEKJIO.
110 [TosrydyeHne n300paKeHui ¢ TOMOIIBI0 COOMPAIOIIIEH
' JIMH3BL.
Onpenenennie GOKYCHOTO pacCTOSHUS UM ONTHYECKOH
cuJIbl cooupatoiel JInH3bI. ONbITHl MO Pa3I0KEHUIO
0enoro cera B CIEKTD.
OnpITHl O BOCIPHUATHIO LIBETA MPEIMETOB
IIPU UX HAOJII0JIEHUH Yepe3 LIBETOBbIE (PMIIbTPhI
dusnyeckue siBIeHUA B npupoje: 3artMeHus ConHua u
11.10 JlyHbl, 11BeTa Tel, ONTHUYECKUE SIBICHUSI B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
11.11 TexHUYeCcKue yCTporCTBa: OUKH, IIEPUCKOIL,
(dhoToanmapar, ONTUYECKHUE CBETOBO/IbI
KBAHTOBBIE ABJIEHUA
. OmnbiTel Pesepdopna v miaHeTapHas MOJeENb aroMa.
. Mogens aroma bopa
199 Hcnyckanue u norjiouieHue cBera atoMoM. KBaHTBHI.
' JInnenyaTble CIIEKTPHI
12.3 PagnoaktuBHOCTB. Anbda, 6eTa- ¥ raMMa-u3IydeHUs
14 Crpoenune aromHoro sapa. HykinonHas  Mopeinb
. aTOMHOTO siapa. M30ToImb!
s PanuoaxTtuBHbIe npeBpaieHus. [lepuon nomypacnana
. aTOMHBIX sJIEP
126 SAnepHsle peakuy. 3aKOHbI COXpPaHEHUs 3apsii0BOIO U
. MaccoOBOI0 YHCEN
12.7 DHeprus CBsI3U aTOMHBIX sijiep. CBsI3b Macchl M SHEPTUU
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12

12.8

Peakuuu cunresa u aenenus saaep. Mcrounuku sHeprun

CoiHna u 38631

12.9

Snepnas  sHepreruka. [leficTBHUE  PAaJIMOAKTUBHBIX

H3Hy‘leHI/II>'I Ha KUBbLIC OPIraHHU3Mbl

12.10

[pakTrueckue paboThI:

HaOmroneHre CIUIOMIHBIX ¥ JIMHEHYATHIX — CIIEKTPOB
W3ITY4CHHUSL.

HccnenoBanue TPEKOB: U3MEPEHHUE YHEPTUU YACTHUIIBI
110 TOPMO3HOMY TyTH (110 poTorpadusim).

N3mepenue pagnoakTUBHOTO (poHa

12.11

®usznyeckue SABICHUS B IPUPOJE: ECTECTBEHHBIN
pPaavoOaKTUBHbIN ¢oH, KOCMHUYECKHE Ty4H,
PAaIUOAKTUBHOE W3JIyYEHUE MPUPOAHBIX MHHEPAJIOB,
JEICTBUE PaJlMOAKTUBHBIX W3IYyYEHUI Ha OpPraHHU3M

YCJIOBCKa

12.12

Texuuueckue YCTpOﬁCTBaZ CIICKTPOCKOII,

I/IH,Z[I/IBI/I,I[yaJ'ILHHﬁ A03UMETP, KaMEpa Bunscona
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ITPOBEPAEMBIE HA OI'D IO ®U3UKE TPEBOBAHUA K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA30BATEJIBHOM ITIPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

Kon
NpOBEpPsSIEMOro
TpedOBaHUs

IIpoBepsiemble TpeOOBaHUS K IPEAMETHBIM pe3yJbTaTamM 62a30B0r0
YPOBHSI OCBO€HHSI OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl
OCHOBHOI0 00111er0 00pa3oBanus Ha 0cHOBe PI'OC

[lonumanue  ponu  QuU3MKM B HAYYHOW  KapTHHE  MHPa;
c(hOPMHUPOBAHHOCTH 0A30BBIX MPEACTABICHUIN O 3aKOHOMEPHOM CBSI3U U
MM03HABAEMOCTH SIBJICHUN MPUPOABI, O POJIU SKCIIEPUMEHTA B (DU3HKE, O
cucTemMooOpa3yronieid poiau (U3NKH B Pa3BUTUU €CTECTBEHHBIX HayK,
TEXHUKHU ¥ TEXHOJIOTUH, 00 IBONIIONNH (HU3HMUECKUX 3HAHUM U X POJIU B
LIEJIOCTHOM €CTECTBEHHOHAYYHON KapTUHE MUPA, O BKJIAJIE POCCHUICKHUX
U 3apyOeXHBIX YYEHBIX-(DU3MKOB B pa3BUTHE HAyKH, OOBSICHEHUE

MIPOIIECCOB OKPYKAIOIIEr0 MUPA, Pa3BUTHE TEXHUKU U TEXHOJIOTHI

3HaHMs 0 BUIaX MaTepuH (BEIIECTBO U MOJIE), O JBUKEHUH Kak crioco0e
CYLIECTBOBaHMS MaTepuu, 00 aTOMHO-MOJIEKYJIIPHOIM TEOpUU CTPOESHUS
BELIECTBA, O PU3NYECKON CYIIIHOCTH SIBJIEHUH IPUPO/IbI (MEXaHUYECKUX,
TEIJIOBBIX, AJIEKTPOMArHUTHBIX M KBAaHTOBBIX); YMEHHME pa3JIHU4aTh
SIBJIGHUS 110 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIMX  JaHHOEe  (U3MYEeCKoe  sIBIIEHHE;  yMEHUue
pacrno3HaBaTh IMPOSBIEHWE M3YyUYEHHBIX (PU3MYECKUX SBJICHUH B
OKpYXaloIlleM MHpPE, BBIAEIAS MX CYIIECTBEHHBIE CBOMCTBA

(mpu3HaKn)

BJ'I&I[CHI/IG OCHOBaMH ITOHATHIHOTO arrmapara 1 CUMBOJIMYCCKOI'O SA3bIKa
(I)I/I3I/IKI/I N HUCIIOJIB30BAHUC HUX IJII PCHICHUS y‘-Ie6HLIX 3aaa4; YMCHUC
XapaKTCpPU30BaTh CBOMCTBa TCI, (I)I/I3I/I‘-ICCKI/IC SABJICHUA U

IPpOLCCChI, UCITOJIB3YS (I)yHI[aMeHTaHBHBIC N SMIIMPUYICCKUC 3aKOHBI

YMeHue onuchIBaTh HU3YYCHHBIC CBOMCTBA T€I U (I)I/I3I/I‘-ICCKI/IC SBJICHUA,

HCIIOJIB3YH (I)I/I3I/I‘-ICCKI/IC BCIIMYMHBI

Brnagenne ocHOBaMM METOJOB HAy4YHOIO IIO3HAHUS C Y4ETOM
coOroIeHHsT TpaBuWiI OE30MacHOTO TpyAa: HaOmoJeHHe (U3NYECKUX
SBJICHUI: yMEHHE CaMOCTOATENBHO COOMpaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY W3 JIaHHOTO Habopa 00OpyIOBaHUS MO HHCTPYKIHH,

OIIMCBhIBATh XOI
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OIIBITA U 3AIHCHIBATh €TI0 PE3YNIbTaThl, (POPMYINPOBATH BHIBOIBI;
MPOBE/ICHUE MPSMBIX U KOCBEHHBIX H3MEPEHHUH (PU3NYECKUX BEITMUHH:!
YMEHHE TIUIAHUPOBATh  M3MEPEHHs, CAMOCTOSTENFHO  COOMpaTh
OKCIIEPUMEHTAIBHYI0O  YCTAHOBKY TI0 HWHCTPYKIMH, BBIYHCIATH
3HAYEHHE BEJIMYUHBI U aHAIU3UPOBATH IOJYYECHHBIC PE3YJIBTATHI C
y4€TOM 3aJJaHHOM MOTPEIIHOCTH PE3YIbTaTOB M3MEPEHUI; TPOBEACHUN
HECJIOKHBIX ~ 9KCHEPHUMEHTAJIbHBIX HCCIIEIOBAHHIA; CAMOCTOATEIHEHO
cOOMpAaTh FKCIEPUMEHTAIBHYIO YCTAHOBKY U ITPOBOAMUTEH HCCIIEIOBA-
HHE 110 UHCTPYKIIH, IPEACTABIATH TOJYyYCHHBIE 3aBUCHMOCTH
(¢u3NYeCKUX BEIMYMH B BUAE TaONMIl U rpa)MKOB, yYUTHIBATH MOT-

PEIIHOCTH, ACJIaTh BBIBOABI 110 PE3YyJIbTaTaM HUCCIICAOBAHUA

[loHumanue  XapakTepHBIX  CBOMCTB  (DU3UYECKMX  MOJIEINCH
(MaTepuanbHasi TOYKa, aOCOTIOTHO TBEPAOE TEJIO, MOJETU CTPOCHUS
ra3oB, JKHJIKOCTCH M TBEPIBIX TeEJ, IUIAHETapHas MOJEIb aToMa,
HYKJIOHHasd MOJCJIb aTOMHOT'O smpa) U YMCHUC NPUMCHATHL UX IJIA

00BsACHEHUS (bHSH‘leCKI/IX IIpoueccoB

YMeHue o0bACHATh PU3NUECKUE IPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CUTYyalMi NMPAaKTUKO-OPUEHTUPOBAHHOIO XApaKTepa, B
YaCTHOCTH, BBIABIIATH IPUYMHHO-CICICTBEHHBIE CBSA3M WU CTPOUTH
00BsICHEHHE C OMOPON HA U3yUYEHHBIE CBOICTBA (PU3NYECKUX

HBHCHHﬁ, (bI/I3I/I‘leCKI/Ie 3aKOHBI, 3dKOHOMEPHOCTHU U MOACIIN

YMmenue pemate pacuy€THble 3anaud (Ha 0a3ze 2 — 3 ypaBHEHMI),
UCHOJb3Ys 3aKOHBI U (POPMYJIBL, CBSI3bIBAOLINE (PU3NUECKHE BETHUUHBI,
B YaCTHOCTH, 3allMCbIBATh KpaTKOC YCJIOBUC 3ajja4yv, BbIABIATH
HE/IOCTaIoIIe JaHHbIe, BEIOUPATh 3aKOHbI U (POpMYJIbl, HEOOXOAUMBbIE
JIIsL eé peuicHud, HCIIOJb30BaTh CIIPABOYHBLIC JAHHBIC, IIPOBOAUTH
pacuérsl M OLIEHMBATh PEAIUCTUYHOCTH IIOJyYEHHOIO 3HAYEHUS
(bu3nUecKoil BeINYNHBL; YMEHUE ONPEACIATh Pa3MEPHOCTb

(bHSPI‘ICCKOfI BCJIIMYHHEI, HOJ'Iy‘-ICHHOﬁ IIpH pCHICHUUA 3aJa4n

YMeHHue  XapakTepus3oBaTb IPUHIUIBLl  JEUCTBUS  TEXHUYECKUX
YCTPOICTB, B TOM YHCIE OBITOBBIX MPUOOPOB, W MPOMBIIIJICHHBIX
TEXHOJIOTMYECKUX IPOLIECCOB M0 UX ONMCAHUIO, UCIIOJIb3Ys 3HAHUS O

CBOMCTBaX (U3NYECKUX SABJIEHUH U HeoOxoaumble (U3HUECKHE
3aKOHOMEPHOCTHU

94



10

YMenue HUCITOJb30BATh 3HAHUA (0] (bmnqecxnx SABJICHUAX B
MTOBCETHEBHOM JKU3HU 151 0OecrieueHus: 0€30MacHOCTH Py 00palleHUH
¢ OBITOBBIMH NPUOOpPAMU U TEXHUYECKUMHU yCTPOMCTBAMM, COXPAHEHHUS
30pOBbS. M COOJIOACHHMS HOPM SKOJOTMYECKOro TIOBEICHHS B
OKpY’KaloIlllel cpeie; MNOHMMaHUE HEOOXOJIMMOCTH NPUMEHEHUs
JNOCTUXKEHUM  (U3MKM M TEXHOJNOTMH Ui  PalUOHAIBHOTO

IIPUPOIOTIONIb30BAHUS

11

OnbIT mOMCKa, mpeoOpa3oBaHUs M MpelIcTaBleHUs HH(OpMaIH
(U3MYECKOTO CO/ACpKaHUS C HCIOJIb30BAaHUEM HH(OPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTMI; YMEHUE OLEHUBATh JIOCTOBEPHOCTH
MOJTlyYCHHOH WH(OPMAIMM HA OCHOBE WMCIOIIUXCS 3HAHUU W
JIOTIOJIHUTENbHBIX ~ MCTOYHMKOB;  YMEHHME  HCIIOJIb30BATh  NpHU
BBITIOJIHCHUHN YYEOHBIX 3aJaHUNl HAYYHO-TIONMYJSIPHYIO JUTEpaTypy
(bu3MUecKoro cojep aHus, CIIPaBOYHbIE MaTepuaibl, peCypChl CETH
Wurepuer;  BmageHue  0a30BBIMM  HaBBIKAMH  IIPe0Opa3OBaHUs
uHpopMaud M3 OJHOW 3HAKOBOH CHUCTEMBI B JAPYTYIO; YMEHHE
co371aBaTh COOCTBEHHBIC MUCHbMEHHBIE U YCTHBIE COOOIICHUS Ha

OCHOBC HH(bOpMaI_II/II/I U3 HCCKOJIBKHMX UCTOYHHUKOB
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HEPEYEHbB 3JIEMEHTOB COAEPXAHMUSA, ITPOBEPAEMBIX HA OI'3 110 ®PU3UKE

Kon IIpoBepsiemMblii 3J1eMeHT COepPKAHUS
1 MEXAHUYECKUE ABJIEHUA
11 Mexanuueckoe — aBWxkeHHe. MarepuanbHas — Touka. Cucrema — OTcuéra.
OTHOCUTENBHOCTD JIBUKEHUS
PaBHOMepHOE 1 HepaBHOMepHOE ABUKEHHE. CpenHss ckopocTs. Dopmyna ans
1.2 BBIYMCIICHHS CpeIHEH CKOpPOCTH: V = S/t
PaBHOMepHOE npsMOJIMHENHOE IBUKEHHE. 3aBUCUMOCTb KOOPJIMHATHI Tela OT
BPEMEHH B CITy4ae paBHOMEPHOTO IPSIMOJIMHEMHOIO IBUKECHHUSL:
I'paduku 3aBUCMMOCTH OT BpEeMEHH Uil TMPOCKIUU CKOPOCTH, MPOEKIUU
NepeMenieHusi, IyTH, KOOpPAMHAThl MPHU PABHOMEPHOM MPSMOIUHEHHOM
JBUKCHUH
3aBUCUMOCTb KOOPJIMHATBHI TeJla OT BPEMEHM B ClIydac PAaBHOYCKOPEHHOIO
MPSMOJIMHEHOTO IBM>KEHHUSI:
2
Se(f) =V, #f+ay* =
A
@opmyael 11 OPOEKIMH NEPEMEUICHMs], TPOEKIMM CKOPOCTH M IMPOEKLHHU
YCKOpPEHUS IIPU PaBHOYCKOPEHHOM MPSIMOJIMHENHOM JIBUKCHUU:
2
1.4 5. (D =vy,-t+a, TR
U.\'('f] =Up, T4, 1,
a.(f)=canst,
U:.TL - Ul.rL =2”.‘r‘5'x
I'padku 3aBUCHMOCTH OT BpPEMEHHU JUISl MPOEKIHMHU YCKOPEHHsSI, MPOEKIUH
CKOPOCTH, TPOEKIUH TEepEeMEIICHNs, KOOpIWHAThl MPU PABHOYCKOPEHHOM
MPSMOJIMHEHOM JIBH>KCHUH
CBobosHoe nagenue. PopMyIibl, ONMUCHIBAOIIME CBOOOIHOE MaJieHUE Tela 10
15 BEPTUKAIM (ABM)KEHUE Tela BHU3 WJIM BBEPX OTHOCHUTEIBHO MOBEPXHOCTH 3EMIIN).

I'paduku 3aBUCUMOCTH OT BpPEMEHH ISl MPOEKIUHU YCKOPEHHUS MPOEKIINU
CKOPOCTM M KOOpAMHATBl IpU CBOOOJHOM MAaJ€HHUU Tejaa 10

BEPTUKAJIH,
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1.6

CkopocTh paBHOMEPHOIO JIBIKEHUS Tejla MO OKpYyXKHOCTH. HampaBnenue ckopoctu.

dopmyna s BBIYUCIEHUS CKOPOCTH 4epe3 pajnyC OKPYKHOCTH U TEpUOJ

oOpareHus:
2nR
L=
T

LlentpocTpeMuTenbHoe  yckopeHue. HampapieHne — LEHTPOCTPEMUTEIBHOTO

yckopeHusi. @opmyJia 71l BBIYUCICHHUS YCKOPEHUS:

1.7

Macca. IImoTHOCTS BeliecTBa. CDOpMy.]'Ia JJI1 BBIYMCICHU S IIJIOTHOCTH !
m

¥

1.8

Cuia — BCKTOpHAasA (1)I/I3I/I‘IGCK3.$I BeanunHa. CII0KeHHE CUIT

1.9

SIBnenune unepuuu. [lepsoiit 3akon HeroToHa

1.10

Bropoii 3akoH HeroToHA:
F=m.d

COHaHpaBHeHHOCTB BCEKTOpPA YCKOPCHU: TCJIa U BEKTOpPaA CUJIBI, HeﬁCTBYIOHleﬁ Ha TCJIO

1.11

Bzaumopencreue ten. Tperuit 3akoH HeroTtona:

Fy y=-F_,

1.12

TpCHI/Ie IMOKOA 1 TPCHUEC CKOJIBXKCHUA. d)opMyna JJI BBIYUCIICHUA MOOYJISA CUJIbI

TPCHUA CKOJILXXCHUA:

szu-;‘ﬁ

1.13

Hedbopmarus tena. Ynpyrue u Heynpyrue aedopManun. 3aKOH YIpyroi

nedopmanuu (3akoH I'yka):

F=k-Al
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1.14

BcemupHoe Tsarorenue. 3akOH BCEMUPHOTO TATOTEHUS :

My -1,
F=Gg.—1 _2%
RZ
Cuna TskecTh. Y CKOpeHUe CBOOOIHOIO MafeHH s,
dopMyiia Ul BEIMUCIEHHS CHIIBI TSHKECTH BOIM3H OBEPXHOCTH 3emiu: F =mg.
JBmxkenue mianer Bokpyr Connna. I[TepBas KocMHUYeCcKas CKOPOCTb.

HesecomocTs 1 nneperpysku

1.15

Nmnynbe Tena — BekTopHas pusndeckasi BeJIHMYUHA.
p=mi

I/IMHYJ'IBC cucTeMsl Ten. MI3MeHeHnue HUMITYJIbCA. I/IMHy.]'IBC CHJIBI

1.16

3akoH COXPAHCHUS UMITYJIbCA IJISA SaMKHYTOﬁ CHUCTCMBI TCII:
p=nyly +m, U, =const

PeakTuBHOE nBUXKEHUE

1.17

MexaHuueckas pa60Ta. (DopMyna JJI BBIYMCIICHUA pa6OTBI CHJIBI:

A=Fscosa

MexaHn4eckas MOITHOCTb:

nN=4
I

1.18

Kunernueckas n MOTCHIMAJIbHAA SOHCPIUAi. q)opMyna JJIA BBIYUCIICHU S KHHETHYECKOI

SHEPIUU:

IJEJE
BTy
TeopeMa 0 KHHETHYECKOH OHEpPIHUHn. cDOpMyJ'Ia JJIA BBIYUCIICHU A HOTCHHH&HLHOﬁ
OHCPIUU TCJIa, HIOAHATOIO HA/l 3emuéi:

E,= mgh

1.19

Mexanngeckas OHEPIrui:
E=E,+E,

3aKkoH COXpPaHCHUA MEXaHUYeCKOMH OHCPTHHU. (I)opMyna AJI1 3aKOHAa COXPAaHCHUA
MEXaHHYECKOI OHCPIUr B OTCYTCTBUC CUJI TPCHUS: E = const.

[IpeBpanieHne MexaHU4ECKON SHEPTUU ITPU HAJTUYUH CHIIBI TPEHMSL.
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IIpocTble MEXaHU3MBI. «30JI0TOE IIPABUIIO» MEXAHUKU. Pbruar.
Mowmenr cunbl: M - Fl.
VYciioBre paBHOBECHS pblyara:
M +M, +..=0
1.20
[ToasrxHBIN 1 HeoABMKHBIN O0510KkH. KITJ[ mpocThiX MeXaHU3MOB,
n= Aﬂmma
A‘S&I‘IHHH
JlaBneHwne TBEpAOTO TEA.
®opMya AJig BBIYMCIICHHS JaBJICHUS TBEPIOIO Tea:
p= F
5
191 Hasnenune raza. Atmocheproe napnenue. ['uapocrarnyeckoe
JaBJICHUE BHYTPU KUAKOCTH. DopMyia 11 BBIYUCICHUS
JABJICHUS] BHYTPH KHJIKOCTH:
P=pgh+Dx,
1.22 3axoH ITackans. 'mapasinueckuil mpece
3akon Apxumena. Dopmyna Ui ONPEACTCHUS  BBITAJKUBAIOMICH  CHIIBL,
NEMCTBYIOILIEH Ha TEJI0, IOIPYKEHHOE B )KUJKOCTb WJIU T'a3:
1.23
Fag =PEV
VYcnosue nnaBanusd Tena. [InaBanue cyi0B U BO3AyXOIJIaBaHUE
Mexannueckue KoneOaHus. AMIUIMTYAa, TEPUOA H YacToTa KOJIeOAHWA.
124 dopmyiia, CBA3BIBAIOLIAS YACTOTY M MEPUO/1 KOJIEOaHUI:
v = 1
T
195 MareMatnueckuii U NpyKUHHBIA MasTHUKU. [IpeBpamienue sHepruu npu
KoJe0aTeTbHOM JIBUKECHUN
1.26 3aryxatomue konebanus. BoiHyxeHHbIe Kosebanus. Pezonanc
Mexanunueckue BOJIHBL. [IpomonbHbIe M monepeyHbie BOJHBIL. J[JIMHA BOJHBI U
CKOpPOCTb PaCIPOCTPaHEHUs BOJIHBIL:
1.27
h=v-T
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1.28

3Byk. I'poMKOCTh 1 BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOW BOJIHBI Ha I'PAHHULIE

nByX cpeln. MH(pa3Byk U yIbTpa3ByK

1.29

Ipakmuueckue pabomol

N3Mepenne cpeiHeil IIOTHOCTH BEUIECTBA; apXUMEIOBOM CHUJIbI; )KECTKOCTH MPYKUHBL;
KO3 pHUIHMEHTa TPEHUS CKOJBKEHUs; paOOThI CHIIBI TPEHUS, CUIIBI YIPYTOCTH; CpEIHEH
CKOPOCTH JIBIDKCHHS OpycKa II0 HAKJIOHHOW IUIOCKOCTH; YCKOpPEHHs Opycka Ipu
JBUKCHHUH 110 HAKJIOHHOW TUTOCKOCTH; YaCTOTHI U TIEpHO/Ia KOJIeOaHU MaTeMaTHIeCKOTO
MasTHHKA; YacCTOTHl M TEpHoJia KOJICOAHWH TNMPY>KMHHOTO MAasTHHKA; MOMEHTA CHJIBI,
JEHUCTBYIOIIET0 Ha pblyar; padoThl CUJIbI YIPYTOCTH NMPU MOABEME Tpy3a C MOMOIIBIO
HEMOJIBIKHOTO OJI0Ka; paboThl CHIIBI YNPYTrOCTU MPU MOABEME Tpy3a C MOMOIIbIO
IIOJIBMDKHOTO OJI0Ka.

HccnenoBanune 3aBUCUMOCTH apXHUMEOBON CHIIBI OT 00bEMA MOTrpyKEHHOM YacTH Tena U
OT IIJIOTHOCTH JKHJIKOCTH; HE3aBHCHMOCTH BEITATIKHBAIOIICH CHJIBI OT MACChl TE€Ja; CHIIBI
TPEHUSI CKOJBXEHHUS OT CHJIbl HOPMAJIBHOIO JABJICHUS M OT pOJia TOBEPXHOCTH; CHJIIbI
YIPYTOCTH, BOSHUKAIOIIECH B MIPYXKUHE, OT CTENCHH JehopMaIlui MPYKUHBI, YCKOPEHUS
Opycka OT yrja HakJOHAa HampaBlsIoLIeH; mepuoja (4acToThl) KojeOaHUNW HUTSIHOTO
MasTHHKA OT JJIMHBI HUTH; Tepruoa KoseOaHuil MpyKMHHOTO MasgTHUKA OT MAacChl rpy3a
1 JKECTKOCTH TIPYKUHBI; UCCIIEOBaHNE HE3aBUCUMOCTH TIepUoAa KoJieOaHUil HUTSHOTO

MasATHHMKA OT Macchl rpy3a. IIpoBepka ycinoBust paBHOBECHS pplUara

1.30

Quszuueckue A6NeHUs 6 npupooe: TPUMEPbl JBWKEHHA C Pa3IMYHBIMU
CKOPOCTSIMM B )KMBOW M HEXXUBOU IIPUPOE, NEUCTBUE CUIIBI TPEHHUS B IPUPOJIE U

TCXHUKE, IMPUIMBBI U OTJIWBBI, ABWXCHUC IIJIAHCT ConHeuyHoH CHUCTCMBI,
PEAKTUBHOC ABHKCHUEC XUBBIX OPraHU3MOB, pbIdYarv B TCJIC YCJIOBCKA, BIUAHUC

aTMOC(I)epHOFO JIaBJICHUS Ha KUBOM OpraHu3M, IUIaBAHUC pBI6, BOCIIPpUATUC

3BYKOB )KMBOTHBIMH, 3EMJICTPACCHUC, celicMUYecKue BOJIHBI, IYHAMH, 3X0

1.31

Texuuueckue ycmpoticmea: CIUAOMETP, JaTUUKH TIOJIOKEHUS, PACCTOSIHUS U yCKOPEHUS,
JTMHAMOMETp, MOJIIMIHUKH, PAKEThl, pblyar, MOABWKHBIA M HEMOABIKHBIA OJOKH,
HaKJIOHHAs IIJIOCKOCTh, TMPOCTBbIE MEXaHHU3Mbl B OBITYy, COOOIIAIOIIMECS COCYIbI,
YCTPOMCTBO BOJOIPOBOJIA, THPABIMUECKUI ITpecc, MaHOMETp, OapoMeTp, BBICOTOMED,
MOPUIHEBOM HAcCOC, apeoMeTp, 3XOJIOT,

HCIOJIb30BaHUE YIbTPa3ByKa B OBITY U TEXHUKE

TETUIOBBIE ABJIEHUA
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OCHOBHBIE ~ TIOJIOKEHHUS  MOJIEKYJISPHO-KMHETUYECKOH  TEOPUHM  CTPOEHMS

2.1 BemecTBa. Mojenu TBEPIOTO, JKUAKOTO M Ta3000pa3HOr0 COCTOSHUN BEIIECTBA.
Kpucrannuueckue u amop@HbIe TeNna
55 JlBwkenne yacTtui BemiectBa. CBsA3b CKOPOCTH  JIBIDKEHHUS YacTHI[ C
' TeMreparypoid. bpoyHoBckoe nBrmkenue, muddys3us
2.3 CmauuBaHuE U KallWJUISIPHBIE SABJICHUS
24 TemoBoe paciupeHue u cxxaTue
2.5 TennoBoe paBHOBECHE
a6 Buytpennsst sHeprusi. Pabora m Teruionepenada Kak CrocoObl M3MEHEHUs
' BHYTPEHHEHN SHEPrUuu
2.7 Bunp! Terionepenaun: TEIIONPOBOAHOCTh, KOHBEKIIWS, U3TyUYEeHUE
HarpeBanne wu oxyaxgenue Ttein.  KosmuecTBO — TEIIOTBHL. Y ienbHas
TEIUIOEMKOCTb:
2.8
O=cm(t,—1)
3aKOH COXpaHEHMsI SHEPTUM B TEIUIOBHIX MpoIleccax. Y paBHEHUE TEIUIOBOrO OajaHca:
2.9 Ql +Q2 +..=0
Ucnapenue u konaeHcanus. MizaMeHeHne BHyTpEHHEN SHEPTUU B IPOLIECCE UCTIAPEHUS U
210 KoHJeHcauuu. Kunenue ;xuakocT. Y aenbHas TerioTa napoodpazosanus: L = O/m
2.11 BrnaxnocTs Bo3ayxa
[InaBnenne wu kpucrajumzanus. V3MeHeHue BHyTpeHHEH SHEpPruu Ipu
MJIABJICHUW U KPUCTAIUTU3AIUHU. Y IeTTbHAS TeTUIOTA TUIABJICHUS
2.12 5 Q
T m
BryTpenHss 3HEpTUs CropaHus TOIUTHBA. Y JIeTbHAs TETUIOTa CrOpaHUs TOTUIHBA:
2.13 q=0/m
2.14 [Tpunnumne! padoTh! TeroBsix asurateneii. KI1J[ rerioBoro nqeuraress
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2.15

Ipakmuueckue pabomul

W3mepenue yaenpHON TEMIOEMKOCTH METAIUIMYECKOTO MIIMHIPA; KOJIMYECTBA TEILIOTHI,
MOJyYEeHHOTO BOJOW KOMHATHOW TeMIepaTrypbl (PMKCHPOBAHHOW MAacChl, B KOTOPYIO
OIIyLICH HarpeThli LUAJIUHAP; KOJIMYECTBA TEILIOTHI, OTAAHHOIO HArPEThIM LIUIMHIPOM,
IIOCJIE OIYCKAaHWs €ro B BOJY KOMHATHOM TeMIIEpaTypbl; OTHOCHUTEIBHOM BIIAXXHOCTH
BO3/lyXa; yAEJIbHOW TEIJIOTHI IUIaBJIeHUs JbJa. MccnenoBanue U3MEHEHUs TEMIIEPATypBI
BOJIbI ITPHU PA3JIMYHBIX YCIIOBHSIX; SIBJICHUS TEIJIOOOMEHa NMPH CMEIIMBAHUU XOJIOIHON

n ropﬂqeﬁ BOJBI; IIpoHecca UCIIapCHUA

2.16

Quszuueckue s61eHUsA 6 npupoode. TIOBEPXHOCTHOE HATSHKEHUE U KAIWUISPHBIC SIBICHUS
B IPUpPOAE, KPUCTAJUIBI B Ipupoje, usnydyeHue CosHLa, 3aMep3aHue

BOZI0EMOB, MOpPCKHUE OpU3bl; 00pa30BaHUE POCHI, TYMaHa, MHEs, CHEra

2.17

Texnuueckue yCWlpOﬁCWtGd.‘ KalnmuJuIsIpbl, HOPUMEPBI HUCIHOJb30BAHUA KpPUCTAJLIOB,
)KHHKOCTHBIﬁ TEPMOMCTP, AATUHUK TEMIICPATypbl, TEPMOC, CUCTEMAa OTOILJICHUA OOMOB,
TUrpoMeTphbl, ICUXPOMCTpP, IMapoBas Typ6I/IHa, ABUT'AaTCJIb BHYTPCHHETO

CropaHus

OJIEKTPOMATHUTHBIE ABJIEHUA

3.1

9J'IeKTpI/ISaI_II/I$I TCII. I[Ba BUJA SJICKTPUYICCKUX 3apA 0B

32

B3aumoneiictBue 3apskeHHBIX Tel. 3akoH Kyrnona

33

3aKOH COXPaHEeHUS HIIEKTPUIECKOTO 3apsia

3.4

Onexrtpuueckoe mone. Hanpsok€HHOCTh  2nekTpudeckoro mnois. IIpuHimn

CYNEPHO3UINH IEKTPUUYECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenn »snektpuueckux 3apsanoB. [IeHCTBHE BIEKTPUYECKOTO TMOJS  Ha

QJICKTPHUYCCKUC 3apAIbl. HpOBOJIHI/IKI/I " JUDJICKTPHUKU

3.6

[TocTostHHBIN neKkTprUUecKuil TOK. [leficTBUs 3neKkTpuiyeckoro Toka. Cua Toka.

Hampsoxenue.
I=qg/t, U=A4/4

3.7

DJIEKTPUYECKOE COMPOTHUBIICHHE. Y ICTBHOE JEKTPUUECKOE COPOTURIICHHUE:
R =pl/S

3.8

3akon Oma 1t yuacTtka snekrpudeckon nenu: [ = U/R
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[TocnenoBarensHOE COSTUHEHNE TIPOBOTHUKOB:

I, =1, U=U,+U,. R=R +R,

Hapanneanoe COCIAMHEHNE IPOBOJHUKOB PaBHOI'O COIIPOTUBIICHUS:

39 U =UpI=L+L;R="1.
CMeliaHHbIE COETUHEHUS IPOBOJHUKOB
Pabota u momHOCTS 251ekTpuueckoro Toka. 4 = Ult, P = Ul
3.10
3akoH %[)KOYJ‘IS[ — Jlenna:
s 95T R
310 OnbIT Opcrena. MarHuTHOe MOJ€ MPSIMOTO IMPOBOJHUKA C TOKOM. JImHUM
' MarHUTHOW MHYKIIHA
313 MaruutHoe ToNe IOCTOSHHOTO MarHuTta. B3ammonelcTBHe MOCTOSHHBIX
' MarHuTOoB
3.14 JleficTBHE MarHUTHOTO TOJIS HA IIPOBOJIHUK C TOKOM
3.15 Onsitel apanes. SBnenue snekrpoMarauTHON nHAYKIMK. [IpaBuno Jlenna
IIpakmuueckue pabomul
N3mepenue 31eKTpUYECKOTO COMPOTHBIICHUS PE3UCTOPA; MOIIHOCTH AJIEKTPUUYECKOTO
TOKa; pabOTHI JIEKTPUUECKOTO TOKA.
3.16 HccnenoBanne 3aBUCHMOCTH CHJIBI TOKa, BO3HUKAIOLIETO B MPOBOJHUKE (PE3UCTOPHI,
JIAMIIOYKa), OT HaNpsDKEHUs Ha KOHILAX NMPOBOJHUKA; 3aBUCHMOCTH COIPOTHBIIEHUS OT
JUIMHBI IPOBOJIHUKA, TUIOIIAU €T0 MONEPEYHOr0 CEYEHUSI U
YAEIBHOTO CONPOTUBIICHUS.
[IpoBepka npaBuia Ajs NEKTPUUYECKOTO HANPSIKEHUS MPH MOCIEA0BATEIbHOM
COETMHEHUH MPOBOJHHUKOB; IpaBWJIa JJIs CHUJIBI AJIEKTPUYECKOTO TOKa MpPH
napajyuieIbHOM CO€IMHEHUU TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)
DQusuueckue a61eHus 6 npupooe: SIEKTPUUECKUE SBICHUS B aTMocdepe,
3.17 AJIEKTPUYECTBO )KUBBIX OPraHU3MOB, MArHUTHOE T0JIe 3eMJIH, Apeid moocoB,
POJIb MAarHUTHOTO TIOJIST JUISl )KU3HU Ha 3eMJie, MOJIIPHOE CUSTHUE
Texuuueckue ycmpoticmea. 3IEKTPOCKOIN, aMIIEPMETP, BOJIBTMETP, PEOCTaT, CUETUUK
AIIEKTPUUYECKOW  BHEPruH,  DJIEKTPOOCBETUTEIbHBbIE  HPUOOPHI,  HarpeBaTelbHbIE
3.18 AIIEKTPOIIPUOOPHI (IpUMeEpBI),dNEKTPUUECKHUE TIPEAOXPAHUTENHN, IIEKTPOMArHUT,
NIEKTPOJBUraTedb MOCTOSIHHOTO TOKa, FeHEepaTop MOCTOSHHOTO TOKa
3.19 DJIEKTpOMarHuTHbBIE BOJIHBI. [1IKana 31eKTpOMarHuTHHIX BOJIH
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3.20 JlyueBas monenb cBeta. [IpsmonnHeliHOe pacipoCTpaHEHHE CBETa

3.21 3akoH oTpakeHus cBeta. [limockoe 3epkano

322 [Ipenomienue cBeTa. 3aKOH MPEIOMIICHHUS CBETA

3.23 Hucnepcus cBeta

324 JIunza. Xox myuelt B yinH3e. POKYCHOE pacCTOsHUE JIMH3BL. OnTudeckas cuiia

. muH3el: D = 1/F
3.25 I'ma3 xak ontudeckas cucrema. Onrudeckue npruoopbI
IIpaxmuueckue pabomul
HHHPar##113MepeHne ONTHYECKOM CHITBI cCOOMpArOIei TMH3BI; (POKYCHOTO PACCTOSHUS
coOuparolei TUH3HI (110 CBOMCTBY paBEHCTBA Pa3MEPOB MIpeIMeTa U H300paKeHUsI, KoTaa
IIpeIMET PaCIOJIOKEH B IBOMHOM (POKyCe), TOKa3aTelsl IPETOMIICHUS CTEKIIA.
3.26 ###HPar##llccnienoBanne  CBOMCTBA  M300paKEHHsI, TOJIYYEHHOTO C  TOMOIIBIO
coOuparomiell JIMH3bI, U3MEHEHHS (POKYCHOTO PACCTOSHUS JIBYX CIIOKEHHBIX JIMH3;
3aBHCHMOCTH YTJIa TIPEJIOMJICHHUS CBETOBOTO Jiyda OT yrja MajeHHs Ha
IPaHULE «BO3TYX — CTEKIIO»
397 Qusuueckue serenus 6 npupode: 3atmeHuss Connua u JlyHbl, 1BeTta Tem,
' ONTHYECKUE sIBJICHUs B aTMOc(epe (1BeT Heba, pedpakiius, paayra, MUPaXK)
303 Texnuueckue ycmpoticmeéa: OYKM, TIepUCKON, (oToanmnapar, ONTHUYECKUE
' CBETOBO/IbI
4 KBAHTOBBIE ABJIEHUA
4.1 PanuoaktuBHOCTH. AJba-, 6eTa-, raMmma-usinydeHus. Peakiuu ansda-u 6eta-
pacrnaga

4.2 OmnsiTsl Pezepdopna no paccessauio ansa-uactuul. [Inanerapras Mmoaens aroma

43 CocraB atomMHOrO0 sigpa. M30Tomnsl

4.4 [Tepuon nosypacmnaia aTOMHBIX sIIEP

4.5 S nepHble peakiuu. 3aKOHBI COXPaHEHHUS 3aPS0BOIO U MACCOBOTO YHCEN
Qusuyeckue AeleHUs 6 npupode. €CTECTBEHHBIM paJWOaKTUBHBIA (OH,

4.6 KOCMHMYECKHE JIy4HM, pPaJUOAKTUBHOE W3JIy4YEHUE TPUPOJHBIX MHHEPAJIOB,
JeCTBHUE PaJIMOAKTUBHBIX U3ITyUYEeHUN Ha OPraHU3M YeTIOBeKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, HHAUBUAYAIbHBIN 103UMETp, KaMepa

Bunbcona, siaepHas SHepreTuka
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YYEBHO-METOJUYECKOE OBECIHEYHEHHUE OBPA3OBATEJIBHOI'O TIPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

®wusuka, 7 kmacc (6a3oBbiii yposens) // Ilepeiukun .M., Banos A.. AO «W3narenbcTBO
[Ipocsemenuey, 2023 r.
®dusuka, 8 kmacc (6azoBbiii ypoBenb) // Ileppimkun .M., BanoB A.M. AO «M3marenbcTBo
[Tpocsemienue», 2023 r.
dwusuka, 9 knacce (6a30Bb1it ypoBeHs) // [lepoimkua M.M., ['ytauk E.M., UBanos A.U., IlerpoBa

M.A. AO «M13narenbctBO [IpocBemenuey, 2023 r.

METOAUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

®enepanbhblil ['ocynapcTBeHHBIH 0Opa3oBaTenbHbId cTaHaapT oduero obpaszoBanus (PI'OC
000). - M.: [Ipoceemenue, 2021 r.

[TpumepHBIe TPOrpaMMbI OCHOBHOTO 00111er0 oOpazoBanus. - M.: [Ipocsemenue, 2021 r.

AranoB A. B. ®u3uka BOKpyT Hac: KaueCTBEHHBIE 3a1auu 1o pusuke / A. B. Aranos. — M.: Jlom
negaroruky, 1998 r..

Byteipckuii I'.A. DxcnepumenTanbHble 3a1aun 1o ¢usuke/ I'. A. Byteipckuii, 10. A. CaypoB. —
M.: IIpocBemenne, 1998 r..

Kupuk JI.A., ®uzuka-7, caMOCTOATENIbHBIE U KOHTPOJbHBIE paboThl. — M: «Unekcay, 2014 r.
Kabapauu O. ®@. 3agauu no ¢usuke / O. ®. Kabapaun, B. A. Opnos, A. P. 3unsbepman. — M.:
Hpoda, 2014 r.

[Mepeikun A.B., I'yrhuk E.M. ®@usuka. 7 knace. — M.: lpoda, 2017

®wusuka. Tectol. 7 kiacc (aBTopsl: H. K. Xannanos, T. A. XanHaHosa).

O®usznka. CamocToATENbHBIE U KOHTPOJIbHBIE paboThl. 7 kiacc (aBropel: A. E. Mapon, E. A.
Mapon). — M.: llpoda, 2016

Ouszuka. Jlunakruueckue marepuansl. 7 kiacc (aBropel: A. E. Mapon, E. A. Mapon). — M.:
Hpoda, 2014

®usnka. J{uarnoctuueckue padotsl. 7 kimacce (aBtopel: B. B. Illaxmatosa, O. P. Illedep). — M.:
Hpoda, 2017

®uszuka. COOpHUK BOMIPOCOB 1 3a1ad. 7 kinace (aBTopsl: A. E. Mapow, E. A. Mapon). — M.:
Hpoda, 2017 denepanbHbiii ['ocymapcTBeHHBIN 00pa30BaTeIbHBIN CTAaHAAPT OOIIETO

obpazopanus (PI'OC O0OO0). - M.: IIpoceemenne, 2021 1.
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[TpumepHBIE TPOTpaMMBbI OCHOBHOT'O 00111€T0 00pa3zoBanus. - M.: IIpocsemenue, 2021 r.
Kupuk JILLA., ®usnka-8, caMoCTOsATENIbHBIE M KOHTPOJIbHBIE paboThl. — M: «Mnekcay, 2014 r.
®OenepanbHblil ['ocygapcTBeHHBIN 00pa3oBaTeNbHbBIN cTaHaapT o0miero oopazosanus (PI'OC
00O0). - M.: IIpoceenienue, 2021 r.

[IpumepHBbIE TpOrpaMMbl OCHOBHOT'O 00111eT0 00pa3oBanus. - M.: IIpocsemenue, 2021 r.

IHHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

http://school-collection.edu.ru

http://www.fizika.ru

http://college.ru/fizika/

http://www.school.mipt.ru

http://www.physics-regelman.com/

http://www.all-fizika.com/

http://interneturok.ru/ru

http://www.e-science.ru/physics

http://yos.ru
http://nuclphys.sinp.msu.ru

http://kvant.mccme.ru/

http://somit.ru
http://Mouypoxu.pd

http://uchi.ru/teachers/lk/main

http://resh.edu.ru/

http://infourok.ru
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