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IHHOACHUTEJIBHASA 3ATIMCKA

[Iporpamma mo ¢usnke Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS COCTaBJICHA Ha OCHOBE
MOJIOKEHUH U TpeOOBaHMI K pe3yabTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOW 00pa30BaTENIbHOM
nporpammel, npeactaBieHHbIX B @T'OC OO0, a Taxke ¢ yderoMm (eaepainbHO#l pabodeld mporpaMMbl
BOCIIMTaHUS ¥ KOHIEMIINHU IIperofaBanus yueoHoro npeamera «dusuka». Conepxanue mporpaMmmsl 10
¢u3uke HampaBieHO Ha (QOPMHUPOBAHHE ECTECTBEHHOHAYYHOW TPAMOTHOCTH OOyYaromuxcs H
OpraHu3aluio U3y4eHus: GU3UKU Ha JeSITeIHbHOCTHON OCHOBE. B mporpamme mo ¢u3nke YUUTHIBAIOTCS
BO3MOXHOCTH yuebOHOro mnpenMera B peanusauuu TtpedoBanuiik. ®I'OC OOO k miaHupyeMbIM
JUYHOCTHBIM M METalpeMETHBIM pe3ylbTaTaM OOydYeHHs, a TaKkKe MEKIPEIMETHBIE CBS3H
€CTeCTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO o0miero oopasopanus. [Iporpamma
o (U3UKE YCTAaHABJIMBAET paclpeielieHue yueOHOTo Marepuaia 1o rojaMm oOydeHus (1o Kiaccam),
npeyiaraeT MPUMEPHYIO TOCJIEeOBATeIbHOCTh M3YYEHHUS TEM, OCHOBAHHYIO Ha JIOTHKE pPa3BUTHS
MIPEIMETHOTO COJIEP’KAHUS M ydeTe BO3PACTHBIX ocoOeHHOcTel oOydaromuxcs. [Iporpamma no ¢usmke
pa3paboTaHa C [eIbI0 OKa3aHUs METOJHUYECKON MMOMOIIH YUYUTEIIO B CO3/JaHUN paboyei mporpaMmbl 1O
yueOHOMY mpeameTy. Pusuka SBISETCS CUCTEMOOOPA3yIOUIUM Jii €CTECTBEHHOHAYYHBIX Y4eOHBIX
MPEMETOB, TIOCKOJIBKY (U3WYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOIECCOB W SBICHUH, HM3y9aeMBIX
XUMHEH, Orosoruei, acrpoHoMuet u pusnueckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO HAYUHYIO
KapTHHY MHpa, TIPEI0CTABISET Hanboee siCHbIe 00pa3Ilbl MPUMEHEHUSI HAYIHOTO METO/1a TO3HAHUS, TO
ecTh crmoco0a TMOJyYeHHUs] ITOCTOBEPHBIX 3HAaHWH 0 Mupe. OmHa W3 TIABHBIX 3a7a4d (pU3HUECKOTO
0o0pazoBaHusi B CTPYKType 00mero o0pa3oBaHUs COCTOMT B (OPMHPOBAHHWU €CTECTBEHHOHAYYHOM
I'PaMOTHOCTH M UHTEpECa K HayKe y O0y4aroIuxcsl.

W3yuenne ¢usukun Ha 0a30BOM  ypOBHE MpeArojiaraeT  OBJaJACHUE  CIEAYIOUIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIMIMMHU €CTECTBEHHOHAYYHYI0O T'PaMOTHOCTh: HAy4YHO OOBSACHATH
SIBJIEHUS, OLICHUBATh U IOHUMATh OCOOEHHOCTH HAYYHOTO HUCCIIEI0OBAHUS; HHTEPIIPETUPOBATh JaHHbIE U
UCII0JIb30BaTh HayYHbIE JOKA3aTEIbCTBA JJIS MOJIyuYeHUs! BbIBOIOBY. Llenu uzyuenus Gpusnku Ha ypoBHE
OCHOBHOTO o00miero oOpa3oBaHHs OINpeAeTeHbl B KOHIEMIMM MPEnojaBaHus y4yeOHOro mpeameTa
«Dusuka» B o0Opa3oBaTelbHbIX opranu3zaiusx Poccuiickoit @exepaluy, pealn3yrOIIMX OCHOBHBIC
obuieoOpazoBarenbHble Tporpammel. Lenu n3yuenust pusuku: npuobpeTeHre HHTEepeca U CTPEMIICHUS
oOyuaronuxcs K HAYYHOMY HU3YYEHHUIO MHPUPOJBI, Pa3BUTHE MX HMHTEUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEH; pa3BUTHE TMPEACTAaBIEHUNH O HAaydyHOM METOJe TMO3HaHuid u (opMHUpPOBaHUE
UCCIIEIOBATENIbCKOTO  OTHOIICHHUA K  OKPYXKAloIIMM  SIBICHUSAM; (OpPMHUpPOBaHHME  HAYYHOTO
MHPOBO33PEHHUS KaK pe3yabTaTa WU3yueHHUsI OCHOB CTPOEHHS MaTepud U (PyHIaMEHTAIbHBIX 3aKOHOB
¢buzuky; GopMupoBaHUE MPEACTABICHUN O POiH (DU3UKHU ISl Pa3BUTHUS JPYTMX €CTECTBEHHBIX HAYK,
TEXHHUKH U TEXHOJIOTHIA; pa3BUTHE MPEICTaBICHUI 0 BOZMOXKHBIX chepax Oymyiieit mpodeccnoHanbHOM
JeSITeNbHOCTH, CBSI3aHHOW C ()M3MKOM, MOATOTOBKA K JNalbHEHIIeMy OOy4eHHIO B 3TOM HaIpaBJICHUU.
JlocTkeHne ATHX MeNedl mporpaMMbl 1Mo (M3MKE Ha YPOBHE OCHOBHOTO oOImIero o0Opa3oBaHUs
obOecrieunBaeTcs pEHICHHEeM CIEAYIONINX 3a/Jady: MPUOOpeTeHHWe 3HAHUKW O JUCKPETHOM CTPOCHHH
BEIIECTBA, O MEXaHWYECKHUX, TEIJIOBBIX, JJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSX;
MpHOOpeTEeHNnEe YMEHUN OMUCHIBATh U OOBSICHATH (PU3UUECKHE SIBJICHUS C HCTIOIH30BAaHUEM TOTYYSHHBIX
3HAHMIA; OCBOCHHE METOJIOB PEIICHUs MPOCTEHIINX PACYETHBIX 3a7ay C UCIOJIb30BaHHEM (DHU3HUECKUX
MoJenel, TBOPUYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33/1a4; pa3BUTHE YMEHUIN HAOM0IaTh MIPUPOIHBIE
SBJICHUST W BBITIONHATH OTMBITHI, JIA0OpaTOpHBbIE PabOThI W OSKCIIEPUMEHTAIbHBIE HCCIEAOBAHHS C
WCIOJIb30BAHUEM HM3MEPUTEIBHBIX MPHOOPOB; OCBOEHHE MPHEMOB pPAa0OTHI ¢ HHpOpPMAIHEH
(U3MYECKOTO COMIepKAaHUS, BKIIOYass MHPOPMAIUIO O COBPEMEHHBIX JOCTIKCHUSAX (DU3HMKH, aHAIIU3 U



KPUTHYECKOE OLIEHMBaHHE MH(pOpPMAIMK; 3HAKOMCTBO CO cepaMu Mpo(ecCHOHANBHON NesSTeTbHOCTH,
CBsJA3aHHBIMU C (1)I/I3HKOI>'I, U COBPECMCHHBIMH TCXHOJIOTMAMH, OCHOBAHHBIMU Ha JOCTHIXCHUAX
¢usnueckoit Hayku. OOmiee YHMCIO YacoB, PEKOMEHIOBAHHBIX Il M3ydeHHs (HU3UKH Ha 0a30BOM
ypoBHe — 238 uacoB: B 7 kiacce — 68 dacoB (2 yaca B Hezeno), B 8 kiacce — 68 vacoB (2 yaca B
Heneno), B 9 kiacce — 102 vaca (3 gaca B Heneno).

[Ipennaraemerii B mporpaMme mo (U3MKe MepedeHb JTa0opaTOPHBIX pabOT M OMBITOB SIBISETCS
PEKOMEHATeNbHBIM, YYUTENIb JeNaeT BBIOOP NPH MPOBEACHUH JIAOOPATOPHBIX PAabOT M OIBITOB C
Y4€TOM HHJMBUIYAIbHBIX OCOOEHHOCTEH O00yJaromuxcsi, CIHUCKAa HKCIEPUMEHTAJIbHBIX 3a/laHui,
IpeiaraéMblX B paMKax OCHOBHOTO TOCYAapCTBEHHOIO 3K3aMeHa 10 (PU3HKeE.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O ITPEJIMETA «®U3UKA»

ConepxkaHue mporpaMMbl TO (U3MKE HANpaBIeHO Ha (OPMHUPOBAHHWE ECTECTBEHHOHAYYHOMH
TPaMOTHOCTH OOYYAIOIIMXCSI M OPTaHU3aINI0 U3ydeHus (PU3UKU Ha JEATeIbHOCTHOUM OcHOBE. B mporpamme
1o (U3UKe YUYUTHIBAIOTCS BO3MOXKHOCTH y4eOHOTo mpeamera B peanuzaiuu tpedoanuii @I'OC OO0 k
IJTaHUPYEMBIM JIMYHOCTHBIM U METAIIPEIAMCTHBIM PE3YyJIbTaTaM O6y‘—IeHI/I$[, a TaKKE€ MCKIPECIMETHEIC CBA3U
€CTECTBEHHOHAYUHBIX Y4eOHBIX MIPEIMETOB Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMsI.

[Iporpamma mo (pu3HKe ycTaHABIMBAET pacIpeliefieHue ydeOHOTO Marepuaia Mo rojaM OOydeHHUs
(o xiaccaM), TpemIaraeT MPUMEPHYIO TOCIEI0BATEIbHOCTh M3YYCHHSI TE€M, OCHOBAHHYIO HA JIOTHKE
Pa3BUTHS MPEIMETHOTO COACPKAHUS W Y4ETe BO3PACTHBIX 0COOeHHOCTel oOydaromuxcs. [Iporpamma 1o
¢u3nke pa3paboTaHa C IETbI0 OKa3aHWsS METOJUYECKOW TIOMOIIM YUYUTENI0 B CO3JMaHUU padoueit
MIPOTPaMMBI IO YUEOHOMY MPEIMETY.

OusKKa SBISIETCS CUCTEMOOOPA3YIOIIUM JUI €CTECTBEHHOHAYYHBIX YIEOHBIX MPEAMETOB, TIOCKOIBKY
(¢u3nyeckre 3aKOHBI JIGKAT B OCHOBE IIPOLIECCOB M SIBJICHUM, HW3Y4aeMbIX XHMHEH, OWOJIOTHEH,
aCTpOHOMHEH © (Qu3MUeCKoi reorpadueii, BHOCHUT BKJIaJ B E€CTCCTBEHHOHAYYHYIO KapTUHY MHpa,
MpeAocTaBisgeT Haubosee sCHble 0Opaslbl MPUMEHEHHS HAyYHOTO METOo/a MO3HaHMs, TO €CTh Crocoba
MOJTy4€HHsI JOCTOBEPHBIX 3HAHUH O MUPE.

HEJIN U3YUYEHUSA ITPEJIMETA «®U3UKA»
Hemn w3yuenus (QuU3MKM Ha ypOBHE OCHOBHOTO oOmiero oOpa3zoBanusi ompezaeneHsl B Konuenmmu
npenojaBanusi ydyeOHoro mnpenmera «®Pusuka» B 00pa3oBareNbHBIX OpraHuzanusax Poccuiickoi
Odenepaniuy, peaau3yIoNIMX OCHOBHBIE O00IIe00pa3oBaTelbHbIe MPOTrPaMMbl, YTBEP:KIEHHOM pelIeHUEM
Konnernn MunncrepctBa npocBemenusi Poccutickoit ®eneparnym (mpotokon ot 3 nexadbps 2019 r. Ne
[1K4BH).
e mpuoOpeTeHHe HWHTEepeca M CTpeMJIeHUS OOYyYaloUIMXCS K HAyYHOMY H3Y4YEHHUIO MPUPOIBI,
Pa3BUTHE WX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
e pa3BUTHE MPEJCTABICHUI O HAYYHOM METOJE MO3HaHHA U (GOPMHUPOBAHUE UCCIIEA0BATEIbCKOTO
OTHOIICHUS K OKPYXKAIOIIUM SIBIICHUSIM;
e (QopMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHUsI OCHOB CTPOCHHUSI MATEPUH U
(yHIaMEHTAIBHBIX 3aKOHOB (PU3UKH;
e (opmupoBaHHE TPEJCTaBICHUM O POy (DU3UKM I Pa3BUTHUS JIPYTMX €CTECTBEHHBIX HayK,
TE€XHUKU U TEXHOJIOTUI;
® pa3BUTHE MPEACTABIECHUNA O BO3MOXKHBIX cepax Oynymieil nmpodeccnoHaabHON AEsITENBHOCTH,
CBSI3aHHOM ¢ (pU3UKOM, TOATOTOBKA K JTaJbHEHIIIEMY OOYUEHHUIO B 3TOM HalpaBJICHUH.
JlocTikeHne 3THUX IieJed mporpaMMmbl MO (M3MKE HAa YPOBHE OCHOBHOIO OOLIEro 0Opa3oBaHUS
o0ecreunBaeTCs peleHueM CIeIyIOIINX 3a1aY:
e QpHOOpeTeHHEe 3HAHUM O JHUCKPETHOM CTPOEHMM BEIIECTBA, O MEXAaHMYECKHX, TEIUIOBBIX,
ANEKTPUUECKIX, MATHUTHBIX U KBAHTOBBIX SIBIICHHSX;
® QpHOOpeTeHHe YMEHHWH ONHChIBaTh U OOBACHATH (PU3MUECKHE SBJIECHHS C HCIIOJIB30BaHUEM
MOJTy4YEeHHBIX 3HAHUH;



® OCBOCHHME METOJIOB PEUICHHS MPOCTEHIINX PAacUETHBIX 337ad C HCIOJIb30BAHWEM (PU3HMUECKUX
MoJIeJIel, TBOPYECKHUX U MPAKTUKOOPUEHTHPOBAHHBIX 3a/1a4;
® pa3BUTHE YMEHHI HAOIIOAATh MPUPOIHBIC SBICHUS M BBIOJIHATH OIIBITHL, TA00PATOPHBIE PAOOTHI
1 9KCTIEPUMEHTAIBHBIE UCCIIEI0BAHMS C UCTIOB30BAaHUEM U3MEPUTEIBHBIX IIPUOOPOB;
e OCBOEHHE MPUEMOB PabOThI ¢ HHpOpManUel (PU3NUECKOTO CONepIKaHus, BKITIOYAsi HH(OPMAIHIO
0 COBPEMEHHBIX JJOCTH)KEHUAX (PH3UKH, aHAIN3 U KPUTHIECKOE OIICHMBaHUE HH(POPMAIINH;
® 3HAKOMCTBO cO cdepamu mpodeccCHOHANEHONW HEATEIBHOCTH, CBS3aHHBIMU C (DU3UKOW, H
COBPEMEHHBIMH TEXHOJIOTHSIMU, OCHOBAHHBIMH Ha JIOCTHKEHHUAX (PH3UIESCKON HAYKH.
OnHa u3 TIaBHBIX 3a7a4 (pu3nueckoro oOpa3oBaHMsl B CTPYKType OOIIEro oOpa3oBaHUsI COCTOUT B
(OpMUPOBAHNH €CTECTBEHHOHAYYHOW TPaMOTHOCTH M MHTEpeca K HayKe y 0OyJarOIixcsl.
N3ydenne ¢pu3ukn Ha 6a30BOM YpOBHE TPE/IIONIAracT OBJIAACHHE CIICTYIOIMMH KOMIIETEHTHOCTSIMH,
XapaKTePHU3YIOIIMMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTH!
® HAY4YHO OOBSCHSTH SBJICHUS,
®  OIICHWBATh M TIOHMMATh OCOOCHHOCTH HayYHOTO MCCIICIOBAHNS;
® UHTEPIPETUPOBATH JaHHBIC M WCIIOJIL30BaTh HAay4YHBIC JIOKA3aTEIbCTBA JUIS TIOTyUYECHHS

BBIBOJIOB.
MECTO IIPEAMETA «®U3UKA» B YYHEBHOM IIVIAHE IIKOJIbI

Ha nzyuenue ¢usuku (0a30BbIil ypoBeHb) Ha YpOBHE OCHOBHOTO 00I1Iero 00pa3oBaHusi OTBOAUTCS 238
4acoB: B 7 kiacce — 68 yacoB (2 yaca B HeZIel0), B 8 Kimacce — 68 vacos (2 vaca B Hezeno), B 9 kmacce — 102
yaca (3 yaca B HEJIETIO).

B cootBercTBHE ¢ KaneHgapHBIM yueOHbIM Tpadukom HOY dunodeenckast [ nmuazus Ha 2025-

2026 y4eOHbIN T01, HATMYMEM BBIXOIHBIX U MPa3aHUYHBIX JHEH B 2025-2026 yyeOHOM TOTy, paciiucaHueM
yueOnbIX 3ausaTHii YOY dunodeeBckas [ MMHa3Ms B YCIOBUSX TSITUIHEBHON pabovel HENeNu, TaHHAs
nporpamma 1o ¢usuke B 2025-2026 yueObHoM roy OyaeT peamzoBaHa:

- B 7 Kiacce - 3a 68 4yacoB

- B 8 Kmacce - 3a 68 yacoB (BO3MOXKHBI 00BETMHEHMS TEM YPOKOB : 36-37, 56-57, 67-68);

-B 9 ximacce —3a 102 yaca

COAEP/KAHUE OBYYEHUA

7 KVIACC

Paznes 1. ®u3uka u e€ posib B NO3HAHMHU OKPYKAIOLIEr0o MUpAa.

®uszuka — Hayka o npupoje. SABieHus npupoapl. PU3NYECKUe SBICHUSA: MEXaHUYECKUE, TEIIOBHIE,
AJIEKTPUUYECKUE, MArHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuyuHbL. M3mepenue dusnueckux BenuunH. dusndeckue nmpubdopsl. [lorpenrHocts
n3MepeHuil. MexxiyHapoJHasi CUCTeMa €IMHMUII.

Kak ¢wusuka u npyrue ecrecTBEHHbIE HAayKd HM3y4aloT MNpHUpPoIy. EcTecTBeHHOHAy4HBIM MeETox
MO3HaHU: HAOMIO/IeHNE, TOCTAHOBKA HAYYHOTO BOTPOCA, BBIIBIKEHHE TUTIOTE3, IKCIIEPUMEHT I10 IIPOBEPKE
TUIIOTE3, 00BsICHEHHE HabmogaeMoro sBieHus. Onucanne GU3NUECcKUX SBJICHUN ¢ IOMOIIBIO MOJIENECH.

Jlemoncmpayuu.

1. Mexannueckue, TEIIOBbIE, YIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE SIBJICHHUS.

2. ®usnyeckue NpuOOPsI U MpoLeaypa MPSIMbIX U3MEPEHUH aHAJIOTOBBIM U LIU(PPOBBIM IPUOOPOM.

Jlabopamopnwvie pabomul u onvimel.

Ornpenenenye LeHbl JeJIeHus KAkl U3MEPUTETBHOTO PUOopA.

W3mepenne pacCTOsIHUI.

N3mepenne 00bEMa JKUIKOCTH U TBEPIOTO TeNa.

Onpenenennie pazMepoB MANIbIX TEIL.

N3mepenne TeMneparypsl IIpy IOMOIIN KUIKOCTHOTO TEPMOMETPA M JATUMKA TEMIIEPATYPBHI.
IIpoBenenne uccnenoBaHus MO NPOBEPKE TMIOTE3bI: JAIbHOCTH IOJETA IIApHUKa, IMYIIEHHOTIO
TOPU3OHTAIBHO, TeM OOJIblIIe, YeM OOJIbIIIe BHICOTA ITyCKa.
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Paznen 2. IlepBoHayasibHble CBeIeHUS 0 CTPOEHHH BellleCTBA.

CrpoeHue BelIeCTBA: aTOMbI U MOJIEKYJbI, UX pa3Mmepbl. ONbIThI, JTOKa3bIBAIOIIME IUCKPETHOE
CTPOCHHE BEILIECTBA.

JIBmwkenue yvactuil BemectBa. CBs3b CKOPOCTU JBIDKEHHUSI YACTUIl C TeMIieparypoid. bpoyHoBckoe
nprokerne, muddysus. BzaumoaelicTBre yacTull BEMIECTBA: PUTHKEHNE U OTTATKUBAHUE.

ArperaTHbie COCTOSTHUS BEIIECTBA: CTPOCHUE Ta30B, )KUIKOCTEH U TBEPABIX (KPUCTALTUUYECKUX) TEIl.
B3anmMocBsi3bp Mex 1y CBOMCTBAMU BEIIECTB B Pa3HBIX arperaTHbIX COCTOSIHUSX U UX aTOMHOMOJIEKYIISIPHBIM
crpoerreM. OCOOEHHOCTH arperaTHbIX COCTOSHHIA BO/TBI.

Jlemoncmpayuu.

1. HaGmonenue OpoyHOBCKOTO JIBHKCHUSI.

2. Haomopenune muddy3um.

3. HaOGmonenue siBiieHUH, 0OBSICHIIOMNXCS PUTSIKEHUEM WM OTTAIKMBAHUEM YacTHI] BEILIECTBA.

Jlabopamopuwie padomul u onvimul.

1. OrmeHka quameTpa aToMa METOJIOM PSZIOB (C HCTIONb30BaHUEM (oTorpaduii).

2. OnbITh IO HAOIOEHUIO TETIJIOBOTO PACIIMPEHUS Ta30B.

3. OnbIThl IO OOHAPYKEHUIO JACHCTBHSI CHJI MOJIEKYJIIPHOTO TIPUTSHKEHUSI.

Pa3nen 3. /IBu:keHue U B3auMojeiicTBue TeJl.

Mexanndeckoe JBwkeHHe. PaBHOMepHOe M HepaBHOMepHOe mBrkeHue. Ckopoctb. CpemHsist
CKOpPOCTb TIPY HEPAaBHOMEPHOM JIBMKEHUHU. Pacyér myT v BpeMEHU JIBUKCHUSI.

SIBneHvie wHepuMH. 3aKOH WHEpUMU. B3anMoneincTBHe Tell Kak MPUYMHA W3MEHEHUS CKOPOCTH
JBWKEHUs Tell. Macca kak Mepa nHepTHOCTH Tena. [[moTHOCTh BemecTBa. CBsI3b ITIOTHOCTH C KOJTMYECTBOM
MOJIEKYJT B €TMHHIIE 00BhEMA BEIIECTRA.

Cuna kaKk xapakTepucTrka B3aumoercTsus Ten. Cuma ynpyroctu u 3akoH ['yka. 3Mepenue cuitel ¢
MOMOIIIBIO TUHAMOMETpA. SIBlieHHe TAroTeHus U cuia TsoxecTd. Cuila TshKecTH Ha ApYrux IuiaHerax. Bec
tena. HeBecomocth. CrioskeHHE CWII, HAPABJIEHHBIX MO OAHOM mpsMoi. PaBHoneicTByromas cui. Cuia
Tpenust. TpeHne CKOJIbKEHUs U TPeHUe MoKosl. TpeHue B MpUpoJie U TEXHUKE.

Jlemoncmpayuu.

Habmronenne MmexaHn4ecKoro JBHKEHHUS Tea.
M3mepenne ckopocTu MpSMOIMHEHHOTO JBUKECHHMSL.
Habmnronenue siBneHust ”HEpLUU.
Habnronenne nsmeHeHus CKOPOCTH IPU B3aUMOJICUCTBUU TEI.
CpaBHeHHe Macc 10 B3aUMOJICHCTBUIO TeEJl.
CrnoxxeHue Cuil, HapaBJICHHBIX 110 OJHOW MPSIMOIA.
./Iaﬂopamopnbte paoomut u onvimol.
1. OmpeneneHue CKOpPOCTH PABHOMEPHOTO JBWKEHHUS (IIapUKa B KUIKOCTH, MOJEIH
ANEKTPUUECKOTO aBTOMOOWIIA U TaK Jajee).

2. OmpenerneHue cpeHeit CKOPOCTH CKOJIbKEHHUS OpycKa HITH [IapHhKa MO HAKIIOHHOW TNIOCKOCTH.

3. OnpezeneHue IIOTHOCTH TBEPIOTO Tena.

4. OmpIThl, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsHKeHUS (IedopMmanuu) MPYKHUHBI  OT

MIPUIOKEHHOMN CUJTBI.
5. OnbIThl, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHUJIbI TPEHHS CKOJIBKEHHS OT Beca Tella U Xapakrepa
COTIPUKACAIOIIMXCSI IOBEPXHOCTEH.

Paznen 4. /laBiienne TBEPABIX TeJl, ’KUAKOCTEH U ra30B.

JaBnenue. CriocoObl YMEHBIIIEHHS U YBEJIMUYCHUS JaBJeHus. /[apnenue raza. 3aBUCUMOCTD JIaBIICHUS
raza or oonrEéMa, Temmepatypbl. [lepenaua maBneHus TBEPABIMU TeNlaMH, JKUAKOCTAMHU M Ta3aMy. 3aKOH
[Nackans. [TneBMaTndeckue MamuHbl. 3aBUCMMOCTD JIABIICHUS JKUAKOCTU OT TIIyOUHBL. [ HapocraTudeckuit
napayiokc. CooOraromiyecs: cocysl. [ uupapImueckie MEXaHU3MBl.

AtMocdepa 3emin u atMocdepHoe AaBieHue. [IpUUMHBI CYIIECTBOBAHUS BO3AYIIHON OOOJOYKH
3emmu. OmbiT Toppudennu. M3amepenne atMochepHOTO AaBieHHs. 3aBUCUMOCTh aTMOC(EPHOTO TaBICHUS
OT BBICOTHI HaJ] ypoBHEM Mopsi. [Ipubops! 1i1s n3MepeHust atMOC(epHOTO JaBICHUS.

JleficTBHe KUAKOCTH M Ta3a Ha MOTPYXEHHOE B HHX TeNO. BrITankuBaromas (apXuMeaoBa) CHIA.
3akoH Apxumena. [1naBanue ten. BozayxomniaBanue.
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Jlemoncmpayuu.
3aBUCUMOCTD JaBJICHUS T'a3a OT TEMIIEPATyphI.
[lepenaya naBieHUs KUIKOCTBIO U T'a30M.
Coobmaromuecst COCy/bl.
I'uapasmmyeckuii pecc.
[TposiBiieHwe neiicTBUST aTMOCHEPHOTO JIABIICHUSI.
3aBUCHMOCTh BBITAJIKHBAIONICH CHIBI OT O0OBEMA MOTPYKEHHOW YacTH Tela U IUIOTHOCTH
KUJKOCTH.
PaBeHCTBO BBITAIKMBAIOIIEH CHJIbI BECY BBITECHEHHOM KUIKOCTH.
8. VYcnoBue IU1aBaHMs TeN: IUIABAaHWE WIM IOTPYKEHUE TEl B 3aBUCHUMOCTH OT COOTHOLIEHUS
IUIOTHOCTEH TeJIa U KUAKOCTH.
Jlabopamopuuvie padomul u onvimul.
1. HccnenoBaHue 3aBUCUMOCTH Beca Tejia B BOJIE OT 00bEMa MOTPYKEHHOH B KUIKOCTh YacTH TeJa.
2. OmpeneneHne BHITATKUBAIOLIEH CUIIbI, JEUCTBYIOIIEH Ha TENO, MOTPYKEHHOE B KUJIKOCTb.
3. IIpoBepka HE3aBUCUMOCTH BBITAIKABAIOIICH CHJIbI, JICHCTBYIOIIECH HA TEIO B KUIKOCTH, OT
Macchl Tena.

4. OnbITel, AEMOHCTPHUPYIOIINE 3aBHUCUMOCTh BBITAJIKHBAIOIICH CHJIBI, JEHCTBYIOIICH Ha TEJNO B
KHUJIKOCTH, OT 00bEMa MOTPYKEHHOH B KUIKOCTh YACTH TeJla U OT TUIOTHOCTH KHJIKOCTH.

5. KoucrtpynmpoBanue apeomerpa WJIM KOHCTPYUpOBAaHUE JIOJKM UM ONpeserneHue  e€
TPY30TIOTEMHOCTH.

Paznen S. PaGora 1 MOIIHOCTB. JHEpPIrusi.

Mexannyeckasi pabota. MOITHOCTb.

[IpocTeie MeXaHM3MBI: pblUar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBWiio paBHOBeCHs phIvyara.
[Ipumenenne mpaBwia paBHOBecHs pblyara K Onoky. «3omotoe mpaBwio» Mexanuku. KIIJ mpocteix
MexaHu3MOB. [IpocTbie MexaHu3MBbI B OBITY U TEXHHKE.

Mexannueckas sHeprusi. Kunetnueckas W moreHumaibHas 3Heprus. [IpeBpaienue ogHOro BHza
MEXaHUYECKOW SHEPIUH B IPYroi. 3aKOH COXPAHEHUSI SHEPTUU B MEXaHUKE.

Jlemoncmpayuu.

1. TIpumepbl NpOCTHIX MEXAHU3MOB.

Jlabopamopuwie padomul u onvimul.

1. Ompenenenve pabOTbHl CHIIBI TPEHUS MPU PAaBHOMEPHOM JIBMXKEHHM Tella MO TOPU3OHTAILHOU

MTOBEPXHOCTH.

2. MHccnenoBanue ycinoBHil paBHOBECHS pblyara.

3. HNsmepenue KII/] HaK1IOHHOM TJIOCKOCTH.

4. H3yueHue 3aKkoHA COXpaHEHUS] MEXaHUYECKON SHEPIHUH.
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Paznen 6. TeniioBLIe iBJICHUS.

OCHOBHBI€ MOJIOKEHUSI MOJIEKYJISIPHO-KMHETUUECKOM TEOpUU CTPOEHHUs BelecTBa. Macca u pa3mepsl
aTOMOB M MOJIEKYJ. OIBITbI, MOATBEPKAAOLUIME OCHOBHBIE IOJIOKEHUSI MOJIEKYIISIPHOKMHETUYECKOM
TEOPUH.

Mopenu TBEPAOTO, KHUIKOTO U ra3000pa3HOT0 COCTOSTHUM BellecTBa. Kpucrammmueckue u amopdHbie
Tena. OOBsICHEHHE CBOWCTB Ta30B, JKUAKOCTEH M TBEPHABIX TEl HA OCHOBE TMOJIOKEHUH MOJIEKYISPHO-
KUHETHUYeCKO Teopun. CMauMBaHUE U KalWIUISIPHBIE sIBJIEHUA. TerioBoe pacuinpeHue 1 CKaTHe.

Temneparypa. CBsi3p TeMIieparypbl CO CKOPOCTbIO TEIUIOBOTO JBM)KEHHS 4YacTHll. BHyTpeHHss
sHeprus. CrocoObl M3MEHEHUs BHYTPEHHEW SHEpruu: Tervlonepenaya M COBEpIIeHHE paboThl. Bumbl
TEIUIONEepPeIayn: TEMIONPOBOJHOCTh, KOHBEKIIHS, U3TyUECHHE.

KonndectBo TermmoTel. YienbHas TEIIOEMKOCTh BelecTBa. 1erIo0OMeH U TEIUIOBOE PaBHOBECHE.
VYpaBHeHue TemoBoro Oananca. [lmaBieHne W OTBepAeBaHHE KPUCTALIMUECKHX BEIIECTB. Y IENbHAs
TeryioTa TuiaBieHus. [lapooOpa3zoBanume u kouaeHcarws. Vcnapenuwe. Kumenuwe. YienbHas Teruora
napooOpa3oBaHusl. 3aBHCUMOCTh TEMITEPATYpPhl KUTICHUSI OT aTMOC(EPHOTO JTABIICHUSI.

Bnaxnocts BO3myXa.



DHeprus TOIMBa. Y eTIbHAas TEIJI0Ta CTOPAHHUSL.

[Mpunmmmer padoTel TeroBbix aeurateneit KIIJ| temmoBoro apurarens. TeruioBble OBUTaTenyd |
3aIlMATa OKPYKAKOLLEH CPEJIBI.

3aKOH COXpaHEHUsI U MPEBPAIECHHUS] JHEPTUH B TEIUIOBBIX IMPOIIECCAX.

Jlemoncmpayuu.

HabnroreHre 6poyHOBCKOTO JIBUYKCHUSL.
Habmronenne muddy3un.
HaGmnronenue siBneHuii cMauuBaHUsl U KaWLUTSIPHBIX SIBICHHUM.
Habmoienne TermnoBoro pacimpeHus Tell.
N3meHenue naBneHus ra3a mpyu N3MEHEHHH 00bEMA U HArPEBAHUH WJTH OXJTAXKICHHH.
[IpaBuia usmepeHust Temreparypsl.
Buap! Teronepenayn.
OxmaxIeHre TIPU COBEPILIEHUH PabOTHI.
9. HarpeBanue mpu coBepIIeHUN PadOThl BHEITHUMU CUJIaMHU.
10. CpaBHeHME TEIIOEMKOCTEHN Pa3INUHBIX BEIIECTB.
11. HaOmroeHre KUIICHUS.
12. HaOnrofieHre MoCTOsIHCTBA TEMIIEPATyphl ITPHY TUIaBJICHUH.
13. Monenu TeIUIOBBIX IBUTaTENIEH.
Jlabopamopuwvie padomul u onvimul.
OnbITHI 110 OOHAPYKEHUIO ASHCTBHSI CHIJT MOJIEKYJIIPHOTO TIPUTSDKEHUSI.
OMNBITHI TTO BBIPAITUBAHUIO KPUCTAIOB TIOBAPEHHOM COJIM UJIH caxapa.
OnBITHI 110 HAOJTIOJCHUIO TETTIOBOTO PACIIMPEHUS Ta30B, JKUKOCTEH U TBEPIBIX TEIT.
Onpenenennie gaBieHNs BO3Iyxa B OaJUTOHE IITIPHUIIA.
OnbBITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD JIaBJICHUS BO3/yXa OT €ro 00béMa M HarpeBaHUs WITH
OXJTKICHUSL.
[TpoBepka rUMoTe3bl TMHEHHON 3aBUCUMOCTH JJTMHBI CTOJIOMKA KUIKOCTH B TEPMOMETPUIECKOM
TpyOKe OT TeMIepaTyphl.
7. HaOmoneHne W3MEHEHHWs BHYTPEHHEH SHEPrUM Tea B pe3ysbTare Teruionepenaadyd U padoThl
BHEIITHUX CHIJL
8. HccnenoaHwue sSBICHUS TEIDIOOOMEHA IMPU CMEIIMBAHUH XOJIOTHOW U TOPSYEii BO/IBI.
9. OnpezneneHue KOJMYECTBA TEIUIOTHI, ITOJTYYEHHOTO BOJIOM MPH TEIIOOOMEHE C HarpeThiM
METAUTMYECKUM IIIIUHPOM.

10. Onpenenenue yaeabHOM TEIIIOEMKOCTH BEIIECTBA.

11. WccnenoBanue npoiiecca uCrnapeHusl.

12. Onpenenenre OTHOCUTEIbHOM BIAXKHOCTH BO3IyXa.

13. Omnpenenenue yaeabHON TEIJIOTHI IUIABJICHUS JIbJIA.

Paznen 7. DuekTpryeckne 1 MATHUTHBIE SIBJICHUS.

Onektpuzarys Tea. /[Ba poaa aieKTpUYecKUX 3apsaoB. B3aumonaelcTBue 3apsyKEHHBIX Tell. 3aKOH
Kynona (3aBUCHMMOCTb CHJIBI B3aMMOJCHCTBHUS 3apsSDKEHHBIX TE OT BEIMYHMHBI 3apsSOB U PACCTOSHUS
MEXy TeTaMHu).

Onekrpuueckoe 1osie. Hanpsok€HHocTh  3nekrpuueckoro nois.  Ilpuniun — cynepnosunuun
ANEKTPUYECKHX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu »snexkTpuyeckux 3apsiioB. DJNEMEHTApHBIM JleKTpuueckui 3apsa. CTpoeHue aroma.
[IpOBOIHMKH 1 TUANIEKTPUKU. 3aKOH COXPAaHEHUS ANEKTPUUECKOTO 3apsa.

DNEKTPUYECKUN TOK. YCIIOBHUSI CYILIECTBOBAHUS AJIEKTPUUYECKOTO TOKA. VICTOUHMKM MOCTOSIHHOTO
ToKa. JIeHCTBUS DJIEKTPUYECKOTO TOKa (TEIUIOBOE, XUMHYECKOE, MAarHUTHOE). DNEKTPUUECKHl TOK B
JKUJIKOCTSX U Ta3ax.

Onekrpudeckass 1enb. Cuna Toka. DiekTpuyeckoe HampsbkeHne. CONpOTUBIICHHE NPOBOJHHKA.
VYaensHOE conmpoTHUBIIEHHE BemiecTBa. 3akoH Oma asist yyactka uenu. [locnenoBarensHoe U napauiebHOe
COEIMHEHUE MTPOBOJHUKOB.

PaGota m MomHOCTH dnekTpuueckoro Toka. 3akoH Jxoyns—Jlenna. OnekTpudeckue Uenud H
MOTPEOUTENH ANEKTPUIECKO SHeprun B ObITy. KOpoTKOe 3aMbIKaHueE.
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[TocTostHHbIE MarHuThl. B3aumoaelcTBUE MOCTOSIHHBIX MarHUTOB. MarnutHoe noJje. MarnutHoe
noJie 3eMJIM U €ro 3HaueHHe IS )Ku3HU Ha 3emuie. OnbIT Opcerena. MarHuTHOE 10JI€ AIEKTPUYECKOTO TOKA.
[IpumeHeHne SNEKTPOMAarHUTOB B TEXHHUKE. JIeMCTBME MArHUTHOIO TOJII Ha MPOBOJHUK C TOKOM.
DJIEKTPOIBUTATEIb TOCTOSTHHOTO TOKA. MICoIb30BaHUE IEKTPOIBUTATENICH B TEXHUUECKUX YCTPOMCTBAX U
Ha TPaHCIIOpTE.

Onbitel @apanes. SBieHue snekrpoMarHuTHOM MHAYKuuW. [IpaBuno Jlenua. DnekrporeHeparop.
CriocoObl  TONyYEHHS IEKTPUYICCKOW SHEPTruM. ODJCKTPOCTAHIIMM HAa BO30OHOBISEMBIX HMCTOYHHKAX

SHEPrHH.

Jlemoncmpayuu.

PN B D=

DJNeKTpU3aIus Tel.

JIBa pojia 2EeKTpUYECKUX 3apsI0B U B3aUMOJIEUCTBHE 3apSHKEHHBIX TEJI.
YCTpOoNCTBO U IEUCTBUE AIEKTPOCKOIIA.

DnekTpocTaTiyecKas UHTyKIHSI.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3apsi/IOB.

[IpOBOIHHKH M TUDIIEKTPUKH.

MoaenrpoBaHue CUIIOBBIX JIMHUNA 3JIEKTPUYECKOTO MOJIS.

HcToYHMKY TOCTOSIHHOTO TOKA.

JlelicTBUSA NMEKTPUIECKOTO TOKA.

. DIIEKTPUYECKUI TOK B KUIKOCTH.

. 'a30BbIi1 pa3psn.

. I3Mepenne cuiibl Toka aMIepMeETPOM.

. I3Mepenune 3eKTpu4ecKoro HampsHKeHUsT BOJIETMETPOM.

. PeocraT 1 marazuH COIpoOTHBIICHUIA.

. BzaumoneiicTBrE MOCTOSTHHBIX MarHUTOB.

. MogenupoBaHne HEBO3MOKHOCTH PA3/IEIICHUS MTOJFOCOB MarHuTa.
. MoaenupoBaHre MarHUTHBIX MOJIEH MMOCTOSHHBIX MarHUTOB.

. OneIT Dpcrena.

. MarauTHoe€ 1oJie ToKa. DJIEKTPOMarHur.

. JIelicTBME MarHUTHOTO MOJIsl HA TPOBOJHUK C TOKOM.

. DIIEKTPOIBUraTelb TOCTOSHHOTO TOKA.

. UccnenoBanue siBJICHMS 2JIEKTPOMAarHUTHOW UHAYKIIUH.

. OnbrTel @Dapajes.

. 3aBUCUMOCTb HaITPaBJICHUS UHIYKIIMOHHOTO TOKa OT YCJIOBUI €r0 BO3HUKHOBEHHUSI.
. DIIEKTPOreHEePaTOP MOCTOSIHHOTO TOKA.

Jlabopamopuwie padomul u onvimel.

ANk L=

9.
10.
11

OnbITHI 10 HAOTIOICHUIO AIIEKTPU3ALINY TEJl MHIYKIUEH U PU CONTPUKOCHOBEHHUHU.
HccnenoBanue necTBUS 3JEKTPUUECKOTO MOJISl HA IPOBOTHUKU U TUAJIEKTPUKH.

C6opka u nmpoBepka paboThI ANEKTPUUECKON IIETTH MTOCTOSIHHOTO TOKA.

W3mepenue u perynmpoBaHue CUIIbI TOKA.

W3mepeHue 1 perynmpoBaHie HaPsHKEHUSL.

HccnenoBanne 3aBUCHMMOCTH CWJIBI TOKa, WAYLIErO 4Yepe3 pPE3UCTOp, OT COMPOTHUBICHUS
pe3ncTopa U HaNpsHKEHUs Ha Pe3UCTOpeE.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD AJIEKTPUYECKOTO COMPOTUBIICHUS MTPOBOJHUKA OT €ro
JUTUHBI, TUTOINA/IM TIOTIEPEYHOTO CeUeHHs U MaTepHaa.

[IpoBepka mpaBuiia CIIOKEHHS HANPSHKEHUM TPU  TOCIEAOBATEIbHOM COCUHEHHH JIBYX
PE3UCTOPOB.

[TpoBepka npaBuia A7l CUITBI TOKA TPH MapaJlIeTIbHOM COSMHEHUN PE3UCTOPOB.

Ornpenenennie paboThI IEKTPHUECKOTO TOKA, UIIYILETO Yepe3 Pe3UCTop.

. Onpenenenrie MOITHOCTH 3IEKTPUYECKOTO TOKA, BBIIENAEMOMN Ha PE3UCTOPE.
12.
13.
14.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yepe3 JIAMIIOUKY, OT HAIPsHKEHKs Ha HEH.
Onpenenenue KIIJ[ HarpeBarens.
HccenenoBanre MarHUTHOTO B3aMMOJEHCTBUS IIOCTOSTHHBIX MAarHUTOB.



15. N3yueHne MarHuTHOTO TIOJISl IIOCTOSIHHBIX MAarHUTOB TPH MX OOBETMHEHUH U Pa3/ICIICHHH.

16. UccnenoBanue NeHCTBUS IEKTPHUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI B3aUMOJICHCTBHSI KaTyIIKA C TOKOM U MarHuTa

OT CWJIbI TOKA U HAIpaBJICHUS TOKA B KaTYIIKE.

18. N3yuenue eiicTBUSI MAarHUTHOTO I10JIs1 HA IIPOBOJHUK C TOKOM.

19. KonctpynpoBanue u u3ydeHue paboThl JI€KTPOBUTATEIIS.

20. U3mepenue KI1JI anekrpoaBurareibHON YCTaHOBKH.

21. OnBITHI MO UCCICIOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOW MHIYKIMW: MCCIECIOBAaHUE U3MEHEHUMN

3HAYECHUs U HAIIPABJICHUS WHIYKIIMOHHOTO TOKA.
9 KIIACC

Pazpnes 8. Mexannueckue siBieHus.

Mexanndeckoe JBWxkeHHMe. MarepuanbHas Touka. Cuctema oTcu€ra. OTHOCHUTETHHOCTh
MEXaHUYECKOIr0 JIBWKEHUS. PaBHOMEpHOE MpsSMOJIMHENHOE JBHKeHUE. HepaBHOMEpHOE NPSIMOJIMHENHOE
nBkenue. CpeiHsisi 1 MTHOBEHHAs! CKOPOCTh TeJla P HEPABHOMEPHOM JIBHYKECHUH.

Yckopenue. PaBHOyckopeHHOE npsiMoninHeliHoe ArkeHrne. CBo6oaHoe nagenue. OnbiTel [Mamues.

PaBHOMepHOE nBIKEeHME TO OKpykHOCTH. Ilepuon m wacrora oOpamieHus. JIuHeiHas u yriosas
ckopocTu. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

IlepBbii 3axkoH Herorona. Bropoi 3akoH Herorona. Tpermit 3akoH Herorona. IlpuHiun
CYMEPHO3UIIUH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHusi: cuia TPEHUS CKOJIbKEHUS, CHJIa TPEHHSI TIOKOS, IPyrue
BU/IBI TPEHMUSL.

Cuna TsHKEeCTH U 3aKOH BCEMUPHOTO TSATOTEHUS. Y CKOpeHHe CBOOOTHOTO MajieHus. [IBrkeHne riaHeT
Bokpyr ComnHira. [lepBast kocMuyeckas CKOpocTh. HeBECOMOCTh U ITEpETpy3KH.

PaBHOBecre MmarepuanbHON TOYKH. AOCONIOTHO TBEpHOE Tenmo. PaBHOBecue TBEPAOTO Tenma C
3aKpEIIEHHON OChIO BpallieHusa. MomeHT cuibl. LleHTp TskecTu.

Nmmynbe tena. M3menenue ummnynbsca. IMnynbe cuibl. 3aKOH COXpaHEHUS] MMITyJIbca. PeakTuBHOE
JIBU)KEHUE.

Mexanndeckasi pabota ¥ MOITHOCTh. PaboTta cum TspkecTH, ynpyroctd, TpeHus. CBs3b SHEPrUud M
pabotsl. [loTeHimanbHas HEprus Tena, MOJHATOTO HaJ MOBEPXHOCThIO 3eMid. [loTeHnmansHas 3Heprus
okarod mnpyxuHbl. KuHernueckass sHeprusa. Teopema O KHHETHYECKOW SHEPruu. 3aKOH COXpPaHCHUS
MEXaHUYECKON 3HEPrUH.

Jlemoncmpayuu.

1. Habmiogenne MexaHMYECKOTO JIBMKEHHSI TeJla OTHOCUTEBHO Pa3HbIX Tl OTCUETA.

2. CpaBHeHHE MyTeW U TPACKTOPUI JIBMKEHHS OJHOTO U TOTO K€ TEJIda OTHOCUTENILHO PAa3HbIX TeEll
OTCU€Ta.

N3mepenne CKkopoCcTy ¥ YCKOPEHHUS TPSMOJIMHEHHOTO ABHKEHUSL.

HccnenoBanre npu3HakoB paBHOYCKOPEHHOTO JIBUKECHUS.

Habmnronenue aBrkeHus Tena rno OKpy>KHOCTH.

Habnronenne MexaHuuecKuX sIBIICHUH, MPOUCXOAANINX B cucreMe oTcuéra «Tenexxka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JBHKEHUU OTHOCUTENHHO KaOHHEeTa (DU3UKH.
3aBUCUMOCTb YCKOPEHUS T€Ia OT MACChl T€NA U ICCTBYIOIIEH HA HETO CHJIBI.
Habmnronenne paBeHCcTBa CHIT IPH B3aUMOJICUCTBUH TeTl.

N3menenue Beca Tena npyu yCKOPEHHOM JIBUKEHUU.

10 [lepenaua ummynbca npu B3aUMOJICHCTBUY TEN.

11. IIpeoOpazoBaHus SHEPTUU TIPH B3aUMOJICHCTBUH TEI.

12. CoxpaneHre uMIyibca Ipy HEYIPYroM B3aUMOACHCTBHUM.

13. CoxpaneHne UMITyJIbca MPH aOCOIIOTHO YIIPYTOM B3aUMO,ICHCTBHH.

14. HabnroeHre peakTUBHOTO JBHKEHUSI.

15. CoxpaneHre MEXaHUIECKOW SHEPTUU TIPH CBOOOTHOM TMaICHHH.

16. CoxpaHeHre MEXaHUUECKOM SHEPrUy NpU ABUKEHUH TeJla MO/ ISUCTBUEM MPYKUHBI.
Jlabopamopnvie pabomul u onvimel.
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1. KonctpyupoBanue TpakTa Jyis pa3roHa M JAIbHEHIIEr0 paBHOMEPHOTO JBMKEHMS IIapUKa WK
TEJICKKH.
2. OmpeneneHue CpeqHEd CKOPOCTU CKOJIBXKCHHUsSI Opycka WM JBMOXKCHHSI IIApHKA MO HAKIOHHOM
IUIOCKOCTH.
Onpenenennie yCKOpeHUs Tela Py PaBHOYCKOPEHHOM JIBUKEHHUU TI0 HAKJIIOHHOM IJIOCKOCTH.
4. WccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHH TIPU PABHOYCKOPSHHOM JIBIKCHUU 0€3 HA4aTbHOM
CKOPOCTH.
5. TIpoBepka THUIOTE3bI: €CIM MPH PABHOYCKOPEHHOM JBIDKCHMH O€3 HAYaJIbHOH CKOPOCTH ITYTH
OTHOCSITCSI KaK psiJT HEYETHBIX YUCENT, TO COOTBETCTBYIOIIKE MPOMEKYTKH BPEMEHH OJTMHAKOBHI.
HccnenoBanre 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKEHUS OT CUITbl HOPMAJIBHOTO JIABJICHUSI.
Onpenenenrie kK03 UIMEHTA TPESHUS CKOTBKCHUS.
Onpenenenne )XECTKOCTU MPYKHUHBI.
Onpenenennie paObOThl CUIIBI TPEHHSI TIPU PABHOMEPHOM JBIDKEHHHM Tejla M0 TOPHU30HTAIBHOM
TTOBEPXHOCTH.
10. Onpenenenue paboThl CHIIBI YIPYTrOCTH TPU TIOIBEME TPYy3a C UCTIOIH30BAHUEM HETOBIKHOTO U
TMTO/IBYKHOTO OJIOKOB.
11. M3yueHue 3aKk0Ha COXpaHEHUS SHEPTHH.
Pa3znen 9. Mexannuyeckue KoJj1e0aHUsI U BOJHbI.
KoneGarensHoe nBmkenne. OCHOBHBIE XapaKTEPUCTHKH KOJICOAHWH: MEPUOJI, YacTOTa, aMILUIATY/IA.
Marematudeckuil U npy>KUHHBIN MassiTHUKU. [IpeBpaliieHre sHepruu rnpu KojieObaTenbHOM ABHKEHUH.
3aryxatorie kosiebanusi. BeiHyxneHHbIe KoneOanus. Pesonanc. Mexanndeckne BoaHBL. CBOWCTBA
MEXaHU4YECKUX BOJH. [IpoonpHbIe 1 nonepeyHbie BOJIHBL. J[JTMHA BOJHBI M CKOPOCTh €€ pacrpOCTpaHEHUSI.
Mexanndeckre BOJIHBI B TBEPIOM TeN€, CEHCMUYECKUE BOJIHBI.
3ByK. 'poMKOCTB 3ByKa 1 BbIcOTa TOHA. OTpakeHue 3Byka. MIH(pa3ByK 1 yabTpa3ByK.
Jlemoncmpayuu.
Habmonerne koebanuii e moa ASUCTBUEM CHITBI TSDKECTH U CUJTBI YIPYTOCTH.
Habmonenne konebanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.
Habmoierne BEIHYKIEHHBIX KOJICOaHUI U pE30HAHCA.
PacnipocTpanenue npoaobHBIX U MTOTIEPEYHBIX BOJIH (Ha MOJIETIH).
HabmroneHne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
. AKYCTHUYECKHI pe30HaHC.
Jlabopamopuwie padomul u onvimel.
Onpenenenyie 4acTOThI U Neproa KojeOaHni MaTeMaTHYeCKOT0 MasiTHHUKA.
Onpenenenne 4acToThl U Neproa KojeOaHui MPY>KUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCMMOCTH TIEpHO/1a KOJIeOaHMil MOIBEIIEHHOTO K HUTH IPy3a OT JJIUHBI HUTH.
HccnenoBanue 3aBUCMMOCTH TIEPHO/Ia KOJIEOaHHH MPY>KUHHOTO MasiTHUKA OT MaccChl Tpy3a.
[IpoBepka HE3aBUCUMOCTH TIepro/ia KoJIeOaH i Tpy3a, MOIBEIICHHOTO K HUTH, OT MacChl rpy3a.
OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh IEpuojia KOJeO0aHWM MPYKUHHOTO MAasTHUKA OT
Macchl Ipy3a U KECTKOCTH MPYKUHBI.
7. V3mepenue ycKOpeHHsi CBOOOJHOTO MaICHMSI.
Paznen 10. Jy1eKTpOMarHuTHoe 1oJjie M 3JIeKTPOMATHUTHbIE BOJIHBI.
DNEKTPOMArHUTHOE T0JIE. DJIEKTPOMAarHuTHbIE BOJIHBI. CBOKCTBA JEKTPOMArHUTHBIX BOJH. [llkana
AIIEKTPOMArHUTHBIX BOJIH. VCIIONb30BaHNe /IEKTPOMArHUTHBIX BOJIH JJIs1 COTOBOM CBS3H.
DneKTpoMarHuTHas npupona ceera. CKopocTh cBeTa. BoJIHOBBIE CBOIMCTBA CBETA.
Jlemoncmpayuu.
1. CBoiicTBa NIEKTPOMArHUTHBIX BOJIH.
2. BoJyHOBBIE CBOWCTBA CBETA.
Jlabopamopnwie pabomul u onvimel.
1. V3ydeHue CBOWCTB ANIEKTPOMATHUTHBIX BOJIH C MOMOIIBI0 MOOMIIEHOTO TenedoHa.
Paznen 11. CBeToBble IBJICHUSI.
JlyueBas mopnens cBera. Mcrounuku cBera. [IpsiMonmHeliHOe pacnpocTpaHeHHE CBETa. 3aTMEHHUs
Counnua u Jlynsl. Otpakenue ceta. Inockoe 3epkaino. 3aKOH OTpaKEHUsI CBETA.
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IIpenomnienne cBera. 3akoH npenomiieHus cBeTa. [loiHOE BHYyTpEeHHEE OTpa)k€HHE CBETa.
Hcnonb30BaHKE MOJIHOTO BHYTPEHHETO OTPAKEHUS B OIITUUECKUX CBETOBOJIAX.

Jlunza. Xon mydeit B nuH3e. OnTudeckas cucrema (oroarmapara, MUKPOCKOIa U Tejeckomna. [1a3
Kak OITHYECKas cucTeMa. biIM30pyKocTh U 1aIbHO30PKOCTb.

Paznoxxenne Oenoro cera B crekTp. Omnbitel HptoroHa. ClojkeHHE CHEKTPATbHBIX IIBETOB.
Jucniepcus ceera.

Jlemoncmpayuu.

[IpsimonMHENHOE PacIIpOCTpPaHEHHE CBETA.

OtpaxeHue cBera.

[Tonmyyenue n300paxeHuil B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cBera.

Ontuyeckuil CBETOBO/I.

Xon my4elt B coOuparorei a1H3e.

X0 Ty4el B paCCEeNBAIOLIEH JIMH3E.

[omyyenue n3o00paxeHuil ¢ MOMOUIbIO JIUH3.

9. Tlpunuun aeiictBus ¢oTroarnmnapara, MUKPOCKOIIA U TEJIECKOIIA.

10. Mopnens riasa.

11. Paznosxenue Georo cBeTa B CIIEKTP.

12. Tlomy4enue Oeoro cBeTa MpH CIOKEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopuwie padomul u onvimul.

1. HccnenoBaHue 3aBUCUMOCTH yrila OTPayKEHHsI CBETOBOTO JIyda OT YIJia MajeHUsl.
2. W3ydenue xapakTepUCTUK U300paskeHHsI IPeMETa B TNIOCKOM 3epKaJie.

3. HccrnenoBanue 3aBUCHMOCTH YIJjla MPENIOMIICHHUSI CBETOBOTO JIyya OT yria MaJeHusl Ha TpaHule
«BO3AYX—CTEKIION.

[Torydenne n300paskeHUi ¢ TOMOIIIBIO COOMPAIOIIEH JTMH3BI.

Onpenenennie (GOKYCHOTO PACCTOSHHSI M OTITUYIECKON CHITBI COOMPAIOIIEH JTMH3BI.
OMnBITHI 10 Pa3NIOKEHNIO OEIOTO CBETA B CIIEKTP.

OnbITHI 110 BOCIPHUSITUIO 1IBETA MPEAMETOB MPH UX HAOIIOAEHUH Yepe3 LIBETOBbIE (QHIIBTPHI.

Pa?.zle.n 12. KBaHTOBBI€ SIBJICHHSL.

Onbitel  Pesepdopma u 1umanerapnas moxenb aroma. Mogens atoma bopa. Hcmyckanue u
norJouieHue ceera atomMmoM. KBauTel. JInHeiuaTbie CieKTpsl.

PamnoaktuBHOCTh. Anbda, Oera- u ramma-uznydeHus. CTpoeHue atoMHoro siapa. HykinonHas
MoJIesTb aTOMHOTO sizipa. M3oTonbl. PagnoaktuBHbie npeBpaienus. [leproa nomypaciana aTOMHBIX siep.

SnepHble peakiyu. 3aKOHBI COXPaHEHHS 3apsI0BOTO U MACCOBOTO YHCEN. DHEPrusi CBS3U aTOMHBIX
snep. CBs3b Macchl ¥ sHepruu. Peakuuu cunresa u aenenus anep. Mcrounuku suepruu CosHIIa U 3BE3I.

Snepnast sHepretuka. JlelicTBUS paIMOAKTUBHBIX U3TYUYCHUN HA )KUBbIE OPraHU3MBI.

Hemoncmpayuu.

CrieKTpbl U3IIy4eHHUS U TIOTJIOICHUSI.

CreKkTphbl pa3IUYHbIX Ta30B.

CrniexTp BoAOpoOIa.

Habmnronenue TpekoB B kamepe BuiibcoHa.

Pabota cuérurka HOHU3UPYIOIIUX U3ITydEHHUH.

Perucrpanns usmydeHns NpupoIHbIX MUHEPAJIOB U IIPOIYKTOB.

ﬂaﬁopamopnble padomul u onvimol.

1. HaOmoneHue CIIOmHbIX M JIMHEHYAThIX CIIEKTPOB U3ITy4EHHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUH YaCTUIIBI IT0 TOPMO3HOMY ITyTH (110 hoTorpadusim).

3. H3mepeHue paloakTUBHOTO (poHa.

IToBTOpHTEIBLHO-0000 A0 N MOYJIb.

[ToBTOpUTENEHO-0000IIAIOMMIT  MOJYIb TMpEAHA3HAYeH /IS CHCTeMaTu3allid M 000O0LIeHUs
MPEIMETHOTO COJIEPKaHUS U OIIbITa JIEATENbHOCTH, TPUOOPETEHHOTO NPH U3YyYEHHH BCEro Kypca (GU3HMKH, a
TaKKe JUI1 TOArOTOBKM K OCHOBHOMY TOCYJIapCTBEHHOMY 53K3aMeHy MO (u3MKe Uil 0Oydarommxcs,
BBIOpABIIHX TOT YUEOHBIH MPEIMET.

PN B R

N o vk

O N N



HpI/I HU3YUYCHUN [JAHHOTO MOAYJId PCAIM3YIOTCA M CUCTCMATUSUPYIOTCA BHAbLI ACATCIIBHOCTH, Ha
OCHOBC KOTOPBIX o0ecreunBaeTCst AOCTHKCHUC TNPCAMCTHBIX MW MCTAIIPCIMCTHBIX IUIAHUPYCMBIX
pe3ynbTaTtoB 00yueHus, (OpPMHUPYETCS €CTECTBEHHOHAYYHAs IPaMOTHOCTh: OCBOEGHHE HAay4YHBIX METOJI0B
HucciIcJ0BaHuA SIBJICHUM npupoabl U TCXHUKHU, OBJIAACHHUC YMCHUAMU OOBSICHATE (bmnqecme SIBJICHUS,
MMPUMCHASA IMOJTYUYCHHBIC 3HAHHW, PCHUIATh 3aJa4u, B TOM YHCJIC KAUCCTBCHHBIC U OKCIICPUMCHTAJILHBIC.

[IpyHIMIIMAIBHO JEATENBHOCTHBIM XapakTep MaHHOIO paslesia peaau3yercss 3a CY€T TOro, 4ro
00YJaroIrecs BHIMOJHSIIOT 3aaHHsA, B KOTOPBIX UM IPEIaraeTcsi:

Ha OCHOBE TIOJIy4EHHBIX 3HAHMH pacro3HaBaTb W HAy4yHO OOBSCHATH (PU3NYECKUE SBICHUS B
OKPY’KAOLLEH IPUPOJIE U TIOBCETHEBHOM KU3HH;

HCIIOJIB30BATh HAYYHBIC MCTOAbI MCCICAOBAHHSA (1)I/I3I/ILICCKI/IX ﬂBHCHHfI, B TOM 4YMCJIC IJId ITPOBCPKU
THUITIOTE3 U MOJTYYCHUA TCOPCTUYCCKUX BbIBOAOB,

O0ODBSICHATE Hay4YHBIC OCHOBBI HanOoJIee Ba)KHBIX JIOCTI/I)KCHI/II\/'I COBPCMCHHBIX TCXHOJ'IOFI/II\/'I, HaIrpuMmep,
IMPAKTHYCCKOTO HCIOJIb30BAHUA PA3JIMYHBIX MCTOYHHMKOB SHCPIrMM Ha OCHOBE 3aKOHA MPEBPALICHUA U
COXpPaHCHHA BCCX U3BCCTHBIX BUAOB S3HCPIUH.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOTI'O OBHIEI'O OBPA30OBAHUA

N3ydenne ¢u3ukn Ha ypoOBHE OCHOBHOTO OOIEro 0Opa3oBaHWs HAINpPaBICHO Ha JOCTIDKEHHE
JIUYHOCTHBIX, METAPEIMETHBIX U TIPEAMETHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB.
B pesynbrate usydyenus GuzMku Ha YpOBHE OCHOBHOTO 0OIiero oOpazoBaHus Yy OOydaromierocs

OynyT chOpMHUPOBAHBI CIETYIONTUE TMYHOCTHBIC PE3YJIbTAThI B YACTH:

e 1) maTrpuoTH4ecKOro BOCIIUTAHUSA:

® - IIPOSIBJICHHE MHTEPECa K UICTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOM (PU3MUECKON HAYKH;

® - [IGHHOCTHOE OTHOIIECHHUE K JOCTHKEHUSIM POCCUICKUX YUEHBIX-(PU3UKOB;

e 2) rpa’JaaHCKOro 4 JyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

® - TOTOBHOCTH K aKTMBHOMY YYacTHIO B OOCYX/I€HHH OOIIECTBEHHO 3HAUMMbIX M 3THUECKUX MPOOIIeM,
CBSI3aHHBIX C MPAKTUYECKUM ITPUMEHEHUEM JOCTHKEHUHN (PU3UKU;

® - OCO3HaHHE BaKHOCTH MOPAJIbHO-3THYECKUX PUHIIUIIOB B AESTEIBHOCTH YUEHOTO;

e 3)3CTeTHYeCKOro BOCIIUTAHMSI:

® - BOCIIPUSTHE ACTETUYECKUX KaueCTB (PM3MUYECKON HAyKU: €€ TapMOHUYHOTO MOCTPOEHUS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH;

e 4) HeHHOCTH HAYYHOI'0 NTO3HAHMS

® - OCO3HAaHHWE IEHHOCTH (PU3MYECKOW HAyKM KaK MOIHOTO WHCTPYMEHTAa MO3HAHUS MHpPA, OCHOBBI
Pa3BUTHs TEXHOJIOTUH, BAXKHEHIIIEN COCTABIISIIOIIEH KYJIbTYPbI;

e - pa3BUTHE HAYYHOU JII0O03HATEILHOCTH, HHTEpeCa K UCCIIEI0BATEILCKON IS TEbHOCTH;

¢ 5) popMupoBaHUs KYJILTYPHI 3/I0POBbSI U IMOIMOHATIBLHOIO (JIATONOIYYH S

e - OCO3HAaHME IIEHHOCTH Oe30macHoro o0Opas3a KH3HH B COBPEMEHHOM TEXHOJOTHYECKOM MHpE,
B2)XHOCTH TpaBIJI O€30MAaCHOTO MOBEJCHUS Ha TPAHCIIOPTE, Ha JOPOTraxX, ¢ AMEKTPUYECKUM U TEIUIOBBIM
000py/I0OBaHKEM B JOMAIITHUX YCIOBUSIX;

e - c(hopMHPOBAHHOCTH HaBbIKA pedIeKCHH, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ MpaBa y
JPYToro 4eloBeKa;

e 0) TPYAOBOIO BOCIIMTAHMSA:

® - AaKTUBHOE Y4YacTM€ B pEUICHWH TMPAKTUUECKUX 3aJady (B paMKax CeMbH, 0Opa3oBaTelbHOMN
OpraHu3aliy, TopoJia, Kpasi) TEXHOJIOTUYECKOW M COIHMATbHON HAMpaBICHHOCTH, TPEOYIOUIMX B TOM
qucie v (GU3NIECKUX 3HAHU;

® - MHTEpecC K MPaKTUYECKOMY U3YUeHHIO MPpodeccuil, CBI3aHHBIX C (PU3UKOIA;

e 7)3K0JI0rMYeCKOro BOCIIMTAHUS:

® - OpHEHTAllMsl Ha MpUMEHEHHe (DPM3MYECKUX 3HAHWM Ui PEHIeHUs 3a/a4 B O0JacTH OKpYXKarolei
Cpepbl, IJTAHUPOBAHUS MOCTYIIKOB M OLICHKH UX BO3MOKHBIX MTOCIIEICTBUIM 11 OKPY’KAIOLIEH Cpe/ibl;



® - OCO3HaHME INIOOATHHOTO XapaKTepa HKOJIOTHUECKUX MTPOOIIEM U ITyTel MX PEIICHHUS;

e 8) aganTanuu K M3MEHSIOIMMCS YCJI0BHSIM COLMAILHOI U IPUPOIHOIA cpeabl:

e - MOTPeOHOCTh BO B3aUMOCHCTBHM NpPH BBITOJHEHHM HCCIENOBAaHMNA M TPOEKTOB (hu3MUecKon
HAIPaBJICHHOCTH, OTKPBITOCTh OTIBITY M 3HAHUSIM JIPYTHX;

® - [IOBBIIICHUE YPOBHS CBOECH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JIeATeIIbHOCTD;

e - moTpeOHOCTh B ()OPMUPOBAHMHM HOBBIX 3HAHWH, B TOM 4YHCIE (OPMYIMPOBATH WACH, HOHSTHS,
THIIOTE3BI O (PU3HMUYECKIX 00BEKTaX U SIBIICHUSX;

e - oco3HaHME JIeHPUIIUTOB COOCTBEHHBIX 3HAHUI ¥ KOMIIETEHTHOCTEH B 00J1aCTH (PU3HKH;

® - [UIAHUPOBAHHUE CBOETO Pa3BHUTHS B IPUOOPETEHUH HOBBIX (D3MUYECKUX 3HAHHH;

° - CTpeMJIGHI/Ie aHaJII/I?;I/IpOBaTI) 1 BBIIBJITH B3aMMOCBS3U HpI/IpOIII)I, 06HICCTB8. H 3KOHOMUHKH, B TOM
YHCTIE C MCTIOJIb30BaHUEM (PU3MUECKIX 3HAHUIA;

® - OIIGHKA CBOMX JEHCTBUH C YY€TOM BJIMSHHUS Ha OKPYKAIOUIYIO CpeIy, BO3MOXKHBIX INIOOAIBHBIX
TOCIEICTBUH.

METAINIPEJIMETHBIE PE3YJIbTATbBI

B pesymbrate ocBoeHusi mporpammbl 10 (U3UKE HA YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUS Y
oOyuarorrerocss OymyT copMHUpOBaHBI MeTaNpeIMeTHbIE Pe3yJibTaThl, BKIIOYANONINE MMO3HABATEIIHHBIC
YHUBEpCAJIbHblE ~ y4eOHble JEeWCTBHUS, KOMMYHUKAaTHBHbIE YHUBEpCAJbHbIE YydeOHble JEHUCTBHS,
PETYISITUBHBIE YHUBEPCAIbHBIE YUeOHbIE AEHCTBUSI.

Ilo3HaBaTeIbHbIE YHUBEpPCAIbHBbIE yUeOHbIE 1€l CTBUSA

Ba3zoBrble JJoruueckue aeicTBus:
®  BBIIBIIITH U XapaKTepH30BaTh CYIIECTBEHHbIE PU3HAKU OOBEKTOB (SIBJICHUIA);
® YCTaHABIMBATh CYLIECTBEHHBIM NpU3HAK KiIacCU(HUKALUK, OCHOBaHUS sl OOOOIIeHHS WU
CpaBHEHMS;
® BBUBISITh 3aKOHOMEPHOCTH M TPOTHUBOPEYMs B paccMaTpuBaeMbIX (akTax, JaHHBIX U
HaAOIOICHUSX, OTHOCSIIUXCS K (PU3UUECKUM SIBJICHUSIM;
® BBIBIIITH [IPUYUHHO-CIICICTBEHHBIC CBS3U MPH U3Y4eHHU (U3MYECKUX SIBJICHUM U MPOLIECCOB,
JIeNIaTh BBIBOJIbI C UCIIOJIb30BAHUEM JECTYKTUBHBIX M MHAYKTUBHBIX YMO3AK/IIOUEHH, BbIIBUTATH
TUIIOTE3bI O B3aUMOCBS3SX (PU3HMUECKUX BEIUYHH;
®  CaMOCTOATEIILHO BBIOMpATh CMOCOO pelieHus y4eOHOW Qu3uueckol 3amaud  (CpaBHEHHE
HECKOJIbKUX BapUaHTOB peIleHHs, BbIOOp Haubosee MOAXOISAIIEr0 C YY4ETOM CaMOCTOSITEIBHO
BBIJICTICHHBIX KPUTEPUEB).
Ba3oBble uccienoBaresibCKkue 1eiiCTBUA:
®  HCIIOJIB30BATh BOIIPOCHI KAK UCCIIEIOBATEIbCKUI HHCTPYMEHT II03HAHUS;
® [POBOJUTH [0 CaMOCTOSITEIbHO COCTABJICHHOMY IUIAHY OIIBIT, HECIOXKHBIA (DU3UUecKHuid
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIeIOBaHUE (DU3UUECKOTO SIBJICHUS,
® OICHMBaThb HA MNPUMEHUMOCTb U JOCTOBEPHOCTh HWHGOPMALUIO, TMOJYyYEHHYIO B XOe
HCCIIEIOBAHUS WM DKCIIEPUMEHTA;
®  CaMOCTOATENbHO (HOPMYIHUPOBaTh OO0OOIIEHHS M BBIBOJABI IO pE3ylbTaTaM MPOBEAEHHOTO
HaOJTIOIEHHS, OTIBITA, UCCIICIOBAHNUS;
® TPOrHO3UPOBATH BO3MOXKHOE JANIbHEHIIEE Pa3BUTHE (PUZNUECKUX TPOLIECCOB, a TAKXKE BIJBUIATh
MPEeIONI0KEHNs 00 UX PA3BUTUH B HOBBIX YCIOBHSIX U KOHTEKCTaX.
PaGora ¢ unopmanmeii:
® TPUMEHSTH PA3IUYHBIE METOJIbI, HHCTPYMEHTBI M 3alpOChl IIPH MOUCKE U 0TOOpe MH(pOpMALUH
WM JAHHBIX € YYETOM IPEeIOKEHHON yueOHOH (hu3ruecKoi 3a1aum;
®  AHAIM3UPOBATh, CHCTEMATU3HPOBATh M HHTEPIPETUPOBATh MH(MOPMAIMIO PA3IUYHBIX BHJIOB U
(bopM npeacTaBIeHus;



CaMOCTOSITENIFHO ~ BBHIOMpaTh  ONTUMAJbHYIO (QopMy TMpeAcTaBieHHS HHGOPMAIMU U
WIUTIOCTPUPOBATh PEIIacMble 33/1a4M HECIOKHBIMH CXEMaMH, JUarpaMMaMH, WHON TpaduKoil u
MX KOMOMHAITHSIMU.

KOMMyHI/IKaTI/IBHLIe YHUBEpPCAJIbHbIC y‘leﬁﬂble JaelicTBHS:

B X0J€ OOCYKJEHHS Y4eOHOrO Marepuaina, pe3yilbTaToB JIA0OPAaTOPHBIX pabOT M TPOEKTOB
3a/1aBaTh BOIIPOCHI 10 CYIIECTBY OOCY)KIaeMOH TeMbl M BBICKAa3bIBaTh HJIEH, HAllCJICHHBIC Ha
pellIeHue 3a1auu 1 MoAJIepKaHue O1arokenarebHOCTH OOIICHHUS;

CONIOCTABIISITh CBOW CYXKIEHHSI C CYXJICHUSIMH APYTHMX YYaCTHHKOB AMANOra, OOHApYKUBATh
pas3nuyKe U CXOJCTBO MO3ULIMN;

BBIPAKaTh CBOKO TOYKY 3PEHHSI B YCTHBIX U TIMCbMEHHBIX TEKCTaX;

MyOJIMYHO TIPE/ICTABISATh PE3YNbTAThl BBITIOJHEHHOTO (DM3MYECKOTO OIbITa (DKCIIEpPHIMEHTA,
WCCIIEZIOBAHUS, IPOEKTA);

MMOHMMAaTh W WCIOJIb30BATh TMPEHMYIICCTBA KOMAHIHOW W WHIMBHIYAJIbHOH pabOThI MpH
pELeHNN KOHKPETHON (U3ndYecKoil mpoOiemMsl;

MPUHAMATH 1€ COBMECTHOW JIESITENHHOCTH, OPTaHW30BBIBATH NEHCTBUS IO €€ JOCTIDKEHUIO:
pacrpenensTb pojii, OOCYKIaTh IMPOIIECChl U Pe3ybTaThl COBMECTHOM paboThl, 0000IIaTh
MHEHHS HECKOIBKUX JTIOJICH;

BBITTOJTHATH CBOIO YacTh Pa0OTHI, TOCTHUTAsl KAUECTBEHHOTO Pe3y/bTaTa Mo CBOEMY HAIpPaBJICHHIO
Y KOOPAWHUPYS CBOU JICUCTBHS C IPYTUMH WICHAMH KOMaH/IbI;

OIICHWBATh Ka4eCTBO CBOETO BKJaga B OOMIMA TPOMYKT IO KPUTEPHUSIM, CAMOCTOSTEIIHHO
copMyITMpOBaHHBIM yIaCTHUKAMH B3aUMO/ICHCTBHSI.

PeryasiruBHbIe YHUBeEpCAJIbHBIE y4eOHbIE AeiiCTBHA

Camoopranuzanms:

BBUBIISITH MPOOJIEMbl B JKU3HEHHBIX M YYEOHBIX CUTYyalMsX, TPEOYIOMIMX JUIsl pelieHHs
(hM3MYEeCKNX 3HAHUIA;

OpPUEHTHPOBATLCS B PA3IMYHBIX MOAXOJAX MPUHATHUSA pPElIeHUH (MHIUBUIYyaJbHOE, MPUHSATHE
pEIlIeHus B TPYIIIe, MPUHITHE PEIICHUN TPYIIION);

CaMOCTOSITEIIbHO COCTABJISITh aJITOPUTM PeIIeHusl (PU3NUECKON 3a/1auul WM TUIaHa UCCIIEOBAHUS C
y4ETOM MMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh Ipe/iaraeMbie
BapUaHThI PEIICHUI];

JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PELICHUE.

CaMOKOHTPOJIb, SMOIIMOHAIbHBIH MHTEJLJIEKT:

JlaBaTh aJICKBATHYIO OLIEHKY CUTYyallM 1 IpeJularaTh IJIaH e€ N3MEHEHNUS;

OOBSCHATH NPUYMHBI JTOCTHKEHUS (HEIOCTHKEHHUS) PE3Y/IbTaTOB JIEATEIbHOCTH, AaBaTh OLEHKY
PUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JIEATENBHOCT (B TOM 4YHCIIE B XOJ BBINOJIHEHUS (PU3NYECKOTO
UCCIIEZI0OBAHUsL WM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENBCTB, W3MEHUBIIUXCS CHUTYalWH,
YCTaHOBJIEHHBIX OIIMOOK, BO3HUKIIHNX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBUE PE3yNbTaTa LI U YCIOBHSAM;

CTaBUTh ceOs Ha MECTO JPYroro 4ejoBeKa B XOJE CIOpa WM JUCKYCCHU Ha HAay4HYIO TEMY,
IIOHMMAaThb MOTHBBI, HAMEPEHHS U JIOTHKY JPYyroro;

NpU3HABaTh CBOE MPaBO Ha OLIMOKY MpU peleHnd (PU3NUEecKuX 3a/1ad WK B YTBEPXKICHUSIX HA
Hay4HbIE TEMBI ¥ TAKOE 7K€ MPaBO JIPYroro.

IPEJIMETHBIE PE3YJIbTATBI
K xoHiy oOydeHus B 7 KJacce IIpeAMETHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpaXkaTh
cpOpMHPOBAHHOCTH y OOYHAIOIINXCS YMEHHIA:

WCMOJb30BaTh MOHATHUS: (PU3MYECKUE M XUMHUYECKUE SBIICHHS, HAONOJCHUE, SKCIEPUMEHT,
MOJIeNlb, TUIIOTE3a, SIUHUIBI (PH3MUECKUX BEIMYUH, aTOM, MOJIEKYJa, arperarHble COCTOSIHUS
BemiecTBa (TBEpIOE, KHUIKOE, Ta3000pa3HOE), MEXaHHMYeCKoe [BIDKEHHE (paBHOMEPHOE,



HEpaBHOMEpPHOE, TNPSMOJMHEHHOE), TPAeKTOpHUs, paBHOJCUCTBYIOIAsS cuia, jAedopmarms
(ympyrasi, miacTiueckas), HeBeCOMOCTb, COOOIIAIOIITHECS] COCY/IBI;

pazmmuath sBieHus (muddys3us, TErIoBoe MBMXKEHHE YACTHI[ BEIECTBA, PABHOMEPHOE
JBUKEHNE, HEPABHOMEPHOE JIBIKEHHE, MHEPLUS, B3aUMOJICHCTBUE TeEJl, pABHOBECUE TBEP/IBIX TEI
C 3aKpEIIEHHON OCBIO BpallleHHs, Iepejada JaBJIeHNs TBEPIbIMU TEIaMU, KUJIKOCTSIMU U ra3amu,
arMoc(epHOe JaBJIeHHe, IUIaBAHUE TeJl, IIPEBPAIICHHS MEXaHIMYECKOW SHEPTHH) 10 OTMCAHHIO UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBICHUE;
pacno3HaBaTh MPOSIBJICHUE N3YYEHHBIX (PU3NUECKHX SBICHUN B OKPYXKAIOIIEM MHPE, B TOM YHCIIe
(u3NUeCcKre SBIICHUS B MPHPOJIC: MPUMEPHI ABIKCHUS C PA3IMYHBIMH CKOPOCTSMHU B JKUBOU U
HEKUBOW TIPUPOJIE, NCHCTBHE CHJIBI TPCHUS B IMPHUPOJIC U TEXHUKE, BIHSIHUE aTMOC(HEpHOTO
JIaBJICHHs] HA KUBOM OpPraHW3M, IIaBaHHUE PHIO, PhIYark B TEJe YEIOBEKA, IIPH 3TOM IEPEBOANTD
MIPAaKTHUUYECKYIO 3a/1a4y B Y4€OHYIO, BBIJIEISATH CYILIECTBEHHbIE CBOMCTBA (MPU3HAKU) (PU3UUECKUX
SIBJICHMI;

OTIMCHIBATh U3y4YE€HHBIC CBOMCTBA TEN M (PU3HUECKHE SIBIICHUS, UCTIONB3YS (PU3UUECKUE BETMUMHBI
(macca, 0ObEM, IUIOTHOCTb BEILECTBA, BpPEMsl, IyTh, CKOPOCTb, CpEIHSSI CKOPOCTh, CHJIA
YIIPYTOCTH, CHUJIa TSDKECTH, BEC Tella, CHJla TPEHUs, JaBjieHne (TBEPIOro Tema, *KUIKOCTH, ra3a),
BBITAJIKMBAIOIIAsl CWJIa, MEXaHU4YecKas pabdoTa, MOIIHOCTb, IUIEYO CHJIb, MOMEHT CHIIbI,
KO3(D(DUIMEHT 1MOJIe3HOTO AEHCTBUS MEXaHU3MOB, KHHETHUECKAs U MOTEHIIMATIbHAS SHEPTUs), IPU
OTIMCAaHUH TIPABUIJIBHO TPAKTOBAThH (DU3UYECKUN CMBICI UCIIOB3YEMBIX BEJIMYNH, UX 0003HAYCHUS
Y IUHUIIBI (U3UYECKUX BEIIMYMH, HAXOAUTH (DOPMYIIBI, CBSI3BIBAONIUE JAHHYIO (HU3UIECKYIO
BEJIMUUHY C JPYTUMH BEJTMYMHAMH, CTPOUTHh IpadUKd W3Y4EHHBIX 3aBHCUMOCTEH (DHU3NIECKUX
BEJIMYWH;

XapaKTepu3oBaTh CBOWCTBA TeJN, (U3MYECKUE SBJIEHHS U IPOIECCHl, MCHOJb3YysS IMpaBHiia
CIIOKEHUsT U (BIIOJIh OJHOM TIpsiMOii), 3akoH ['yka, 3akoH Ilackamns, 3akoH Apxumesa, mpaBuiIo
paBHOBecHUs pbluara (0JI0Ka), «30JI0TO€ MPABIIIO» MEXaHHKH, 3aKOH COXPAaHEHHs] MEXaHMYECKOU
SHEPruM, NpU OSTOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHa W 3alMChIBATh €ro
MaTeMaTU4eCKOe BhIPaKEHHE;

OOBSICHATh (PU3MYECKUE SIBJIICHHS, MPOILIECCHl M CBOMCTBA Teld, B TOM YHCIE€ U B KOHTEKCTE
CUTyallil NMPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH MPUYMHHO-CIEICTBEHHBIE CBS3H,
CTpOHUTh OOBSICHEHHE W3 |—2 JIOTMUECKMX IIaroB ¢ OMOpPOM Ha 1-—2 W3y4eHHBIX CBOWMCTBA
(bu3nuecKuX sIBICHUH, (PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemath pacu€rHble 3a1aud B 1-2 JEHCTBUSA, WMCHONB3YS 3aKOHBI M (DOPMYIIBL, CBS3BIBAIOIIMIE
(du3nueckre BEMMYMHBI: Ha OCHOBE aHAIM3a YCIOBHUS 3a[ayd 3allUChIBaTh KPaTKOE YCIOBHE,
MOJICTABJIATH (PU3NUECKUe BEIUYUHBI B (POPMYJIBI U MPOBOAUTH PACUETHI, HAXOAUTH CIIPABOYHBIC
JaHHBbIE, HEOOXOIMMBbIE Ui pelleHHs 3ajad, OICHUBATh PEATUCTUYHOCTh IOJY4EHHOU
(bu3nuecKol BETMUUHBI;

pacro3HaBaTh MpPOOIEMbl, KOTOPbIE MOXKHO PEIIUTh MPH TOMOIIM (U3HMYECKUX METOJIOB, B
OTMCAaHWU WCCIEIAOBAaHMS BBIICIATH MPOBEPSIEMOE MPEINOIOKEeHHUE (THIOTe3y), pa3iudyarh U
HMHTEPIIPETUPOBATH MOyYSHHBIN pe3ysIbTaT, HAXOAUTh OUIMOKH B XOJIE OTbITA, JIENIaTh BBIBOBI IO
€ro pe3yJbTaTam;

MIPOBOJIUTH OIBITHl 10 HAOMIONCHUIO (PU3MYECKUX SBICHUA WM (U3HMUYECKHX CBOMCTB TeI:
(dbopMynmupoBaTh MPOBEpsSEMbIE TMPEINOJIOKEHUS, COOMpaTh YCTAHOBKY W3 MPEI0NKEHHOTO
000pyI0BaHus, 3aMTUCHIBATH X0/ ONIBITA U (POPMYIIMPOBATH BHIBOJIBI,

BBIMIOJIHATh TMPSIMBIE HM3MEPEHHs] pAcCTOSHHS, BpPEMEHH, Macchl Tena, 00BbEMa, CUJbl |
TeMIIEpaTyphbl C MCMOIh30BAHUEM AHAJIOTOBBIX U IU(POBHIX MPUOOPOB, 3AMHUCHIBATH MOKA3aHUS
MPUOOPOB € YIETOM 3aITaHHOM aOCOTFOTHOM MOTPEIIHOCTH U3MEPEHHIA;

MPOBOJIUTH HCCIIEIOBAHUE 3aBHCUMOCTH OJHOW (PU3MYECKOW BEIMYMHBI OT JAPYroil c
WCIOJIb30BaHUEM MPSIMBIX M3MEPEHUH (3aBUCUMOCTH IYTH PABHOMEPHO JBHXKYILETOCs Tella OT
BpEMEHH [IBIDKEHHsSI Tela, CHUJIbl TPEHUs CKOJILKEHHUS OT Beca Tela, KadecTBa 00paboTKu
MOBEPXHOCTEN TN M HE3aBUCHUMOCTH CWJIbI TPEHHS OT IUIOIMIAJN COMPUKOCHOBEHMS TEJN, CHJIbI
YIPYTOCTU OT Y/UTMHEHUS TMPYXKHUHBI, BBHITAIKUBAIOIIEH CHIIBI OT 00béMa MOTPYKEHHON YacTu
TelNa ¥ OT IJIOTHOCTH JKUAKOCTH, €€ He3aBUCUMOCTH OT TUIOTHOCTH TeJia, OT NTyOHHBI, Ha KOTOPYIO



MOTPY’KEHO TEJO, YCIOBHUM TIaBaHMs Tell, YCIOBH paBHOBECHS pbluara U OJIOKOB), y4acTBOBATh B
TUIAHUPOBAHUH Y4eOHOTO MCCIIEIOBaHMs, COOMPATh YCTAHOBKY M BBITIOJHATH U3MEPEHUs], CICAYS
NPEUIOKEHHOMY TUIaHy, (PUKCHPOBATh PE3yJAbTAThl MOIYYEHHOM 3aBHCUMOCTH (PH3UYECKUX
BEIMUYMH B BHUJE NPEUIOKEHHBIX TabMMIl W TpaduKoB, [eTaTh BBIBOJBI IO pPE3yJIbTaTaM
UCCIIE[0BAHUS,

MPOBOANTH KOCBEHHBIE M3MEpPEHUS (DM3MUYECKUX BEIWYMH (IUIOTHOCTH BEIIECTBA JKUAKOCTH H
TBEPIOrO TENa, CHIA TPEHUS CKOJIBXKEHMs, JaBICHHE BO3JyXa, BBITAIKUBAIONAs CUIIA,
JEUCTBYIOILAsl HA MOTPYKEHHOE B KUIKOCTH TeJ0, KO3((HUIMEHT MOJIE3HOT0 ASHCTBUS MPOCTHIX
MEXaHU3MOB), CIIeys MPEIIOKEHHOW WHCTPYKUUH: TPHU BBINOJHEHUHM W3MEPEHHH COOHMpAaTh
SKCIIEPUMEHTAIILHYIO YCTAHOBKY M BBIYMCIIATH 3HAYEHUE NCKOMOM BEINYMHEI,

coOMIOIaTh MpaBUiIa TEXHUKU 0€30TTaCHOCTH P paboTe ¢ 1abopaTOpHBIM 000PYIOBAHUEM;
YKa3bIBaTh TIPUHIMIBI JCHCTBHA TPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI, TEPMOMETD,
JMHAMOMETP, COOOIIAIOIINECS COCY/bl, OapOMETp, phlyar, MOJBUKHBIA M HEMOJBMKHBINA OJIOK,
HaKJIOHHAs! IIJIOCKOCTB;

XapaKTepU30BaTh MPUHIMUIBI JCHCTBHS W3YYCHHBIX MPUOOPOB M TEXHHYECKHX YCTPOWCTB C
Oropoii Ha WX onucaHus (B TOM 4YHCNE: TMOJIIUITHUKH, YCTPOWCTBO BOJOIPOBOJA,
THJIPABINYECKUIl Tpecc, MaHOMETp, BBICOTOMEp, MOPLIHEBOM HACOC, apeoMeTp), HCHOJIb3Ys
3HaHMS O CBOMCTBaX (DM3MUECKUX SBIEHUM M HEoOXoauMble (U3NYecKue 3aKOHbl U
3aKOHOMEpPHOCTU;

MIPUBOIUTH TpPUMEPHI (HaXOAUTh MHPOPMALMIO O MpUMeEpax) MPaKTHYECKOTO HCHOJIb30BaHMS
(bu3nyUecKrX 3HaHUN B MOBCEHEBHOW JKU3HU /I oOecriedeHus: 6e30acHOCTH IpU 00pallieHnu ¢
npuOopaMu M TEXHHYECKUMHU YCTPOWCTBAMH, COXPAHEHUs 3/I0POBbS M COONIOJCHHS HOPM
9KOJIOTMYECKOT0 TIOBEJECHHSI B OKPYXKAIOIIEH cperie;

OCYUIIECTBJIATh OTOOP MCTOYHMKOB MH(opMalu B VIHTepHETe B COOTBETCTBHM C 3aJaHHBIM
MIOUCKOBBIM 3alIpOCOM, Ha OCHOBE HMEIOIIMXCA 3HAHUM U IyTEM CpaBHEHMs Ppa3IMYHbIX
HCTOYHMKOB BBIJEIATh MH(OpMALMIO, KOTOpas SIBISIETCS NMPOTHBOPEUMBON MM MOXKET OBITh
HEJOCTOBEPHOI;

UCIMOJIb30BaTh IIPU  BBINOJIHEHUM Y4YEOHBIX 3alaHUl  HAay4yHO-IIOMYJISIPHYIO JIUTEPATYpy
(GU3MYECKOTO COZepKaHMs, CIPaBOYHBbIE MaTepualbl, pecypchl ceT VHTepHeT, BiIageTh
npuéMaMy KOHCHEKTHUPOBAaHMs TEKCTa, NpeoOpa3oBaHus MH(OpPMALMM W3 OJHOM 3HAKOBOM
CHUCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KpPaTKHE MMCbMEHHBIE M YCTHBIE COOOILIEHUS HA OCHOBE 2—3 UCTOYHUKOB
nH(popMaLuK (HU3MYECKOTO COAEPKAHUs, B TOM YHCIIE MMyOJMYHO JIeJaTh KPAaTKUEe COOOIIEHUS O
pe3yiabTaTax HpPOEKTOB MM Y4YEOHBIX MCCIEOBAaHHWM, IPU 3TOM TPaMOTHO HCIOJIb30BaTh
M3y4EHHbIM OHATUIHBIN anmapar Kypca (pU3uKH, CONPOBOXK/IATh BBICTYIIEHUE NPE3EHTALMEN;
IIPY BBITIOJIHEHUH Y4eOHBIX MPOEKTOB M UCCIIEOBAHUN pacIipeesiiTh 00s3aHHOCTU B TPYIIIE B
COOTBETCTBUM C TIOCTaBJICHHBIMM 33/1auaMH, CJIEAUTb 3a BBIIOJIHEHUEM IUIaHA JIeWCTBUH,
aJIcKBaTHO OLIGHMBaTh COOCTBEHHBIM BKJIAJ B JEATENBbHOCTh TIPYMIbl, BbICTpPauBaTh
KOMMYHHMKATHBHOE B3aUMOJICHCTBUE, YUUTHIBAsI MHEHUE OKPY/KAFOLHX.

K xoHiy oOy4yeHus B 8 kjacce npeMeTHbIe pe3yibTaThl Ha 0A30BOM YPOBHE JOJDKHBI OTPAXaTb
chOopMHPOBAHHOCTH y OOYHAOIINXCS YMEHHI:

HCIIOJIb30BATh IOHATHUA: MacCa U pa3sMEpPbl MOJICKYJI, TCIUIOBOC ABHXXCHUC aTOMOB W MOJICKYIL,
arperatibl€ COCTOAHHA BCHICCTBA, KPHUCTAJUIMYCCKUEC U aMOp(bHHC TCIa, HACBIIIEHHBI H
HEHACBIIIEHHBIN mnap, BJIAXKXHOCTH BO3AyXad, TEMIICPATYpd, BHYTPCHHSAA OSHEPIHA, TEIUIOBOM
JABUTaTClIb, 3J'IeMeHTapHLII71 SHGKTpI/ILIeCKI/Iﬁ 3apdan, OSJICKTPUYCCKOC TIIOJIC, IIPOBOJAHUKU U
JAUDJICKTPUKH, MTOCTOSIHHBIN BHCKTpI/I‘ICCKI/Iﬁ TOK, MAroHuTHOC II0JIC;

pa3iMvuaThb ABJICHUA (Tel'IJ'IOBOG pacIupeHuC 1 CXKAaTue, TCIUIoNepeaada, TCIJIOBOC PABHOBECHUC,
CMAQYUBAHHUC, KAIIWIUIAPHBIC ABJICHHUA, UCIIAPCHUC, KOHIACHCALIWA, IUIABJIICHUC, KPUCTAJUIM3aAllUA
(OTBep,Z[eBaHI/Ie), KUIICHUC, TCIUIOIIEpEaava (TGHHOHpOBOI[HOCTB, KOHBCKI VA, 1/13nyquI/Ie),
QJICKTpU3anus TCJ, B3aUMOJICHCTBHE 3apsa 0B, JIEUCTBUS QJICKTPUYCCKOI'0 TOKa, KOPOTKOC
3aMbIKaHUCE, B3alMOJICHCTBHE MAarHuToOB, JISWCTBME€ MAarHUTHOIO IIOJIS Ha MMPOBOOHHUK C TOKOM,



ANIEKTPOMArHUTHAsE MHIYKIMS) 0 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIMX JaHHOE (PU3HUYECKOE SBIICHHE;

pacno3HaBaTh MPOSIBICHUE N3YYEHHBIX (PU3NUECKUX SBICHUN B OKPYXKAIOIIEM MUPE, B TOM YHCIIE
¢bu3nyeckre SBICHUS B TPHPOZE: TMOBEPXHOCTHOE HATSHKEHHE M KANWUILIpHBIC SBJICHHUSA B
IIPUPOAE, KPUCTALIBl B MpUpoAe, nu3nydeHue ColHLa, 3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bI,
o0Opa3zoBaHuE POCHI, TyMaHa, UHES, CHETa, IEKTPUUECKUE SBJIECHUS B aTMoc(epe, HIEeKTPHUYECTBO
KMBBIX OPraHW3MOB, MAarHUTHOE TOJie 3eMJIH, Jpeid MOIIOCOB, POJIb MarHUTHOTO TIOJIS IS
KHU3HU Ha 3emiie, MOJIIPHOE CHUSHUE, IIPU 3TOM IEPEBOIUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKM ) (DH3HUYECKIX SIBICHUIA;

OIMCHIBATh M3YYEHHBIE CBOWCTBA TEN U (PM3UUECKHE SBJICHUS, UCTIONB3YsI (PU3NUECKUEe BeTMYMHBI
(Temneparypa, BHYTPEHHsISI SHEPIUs, KOJUYECTBO TEIUIOTHI, Y/elIbHas TEINIOEMKOCTh BEILIECTBA,
yJleNibHasl TeMJI0Ta IUIaBJIeHUs], yeIbHas TEIUI0Ta HapooOpa3oBaHus, y/lelibHas TeII0Ta CropaHus
TOIUIMBA, KO3((HUIMEHT IOJIE3HOTO JEWCTBHS TEIUIOBOM MAIIMHBI, OTHOCUTEIbHAS BIAXXHOCTH
BO3/yXa, JJIEKTPUUECKHH 3apsill, CWia TOKa, OSJIEKTPUYECKOE HalpsbKeHWe, CONPOTUBIICHHE
MIPOBOJHUKA, YAEIbHOE CONPOTUBIICHHE BEIIECTBA, PaOOTa U MOIIHOCTH IEKTPHUUECKOTO TOKA),
IIpY ONHUCAHUM TPABWIBHO TPAaKTOBaThb (PU3MYECKHH CMBICI HCIOJB3YEMBIX BEIWYHH,
0003HAaYEHUs] U €IMHMIIBI (PU3NYECKUX BEIWYMH, HAXOAUTh (OPMYJbI, CBS3BIBAIOIIUE JTAHHYIO
(U3MUECKYIO0 BEJTMUMHY C JIPYTMMH BEIWYMHAMM, CTPOUTH TpaUKH HW3YYEHHBIX 3aBUCHUMOCTEN
(bM3MYECKUX BEITUYNH;

XapaKTepu3oBaTh CBOMCTBa Tell, (M3MUECKHE SBJIEHUS M TIPOLIECCHI, HCHOJIb3Yys OCHOBHBIE
TMOJIOKEHUST MOJIEKYJISIPHO-KHHETUUECKOW TEOPUU CTPOEHMS BEIIECTBA, MPUHIIMI CYEPIO3UIIH
noJie (Ha KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsja, 3akoH Oma Jyis ydacTKa Ieru,
3akoH JIxoyns—JleHna, 3aKkoH COXpaHEHHsI SHEPTUH, TIPH 3TOM JIaBaTh CJIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3aITUCHIBATh €T0 MAaTEMAaTUUECKOE BHIPAKEHUE;

OOBSICHATh (PU3MUECKUE MPOIECCHl M CBOMCTBA TEN, B TOM YHWCIE U B KOHTEKCTE CHUTYyalui
MIPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUYMHHOCIEACTBEHHBIE CBSI3U, CTPOHUTH
oOBsicHeHHEe W3 1—2 JIOTMYECKUX IIaroB C OMOPOW Ha 1—2 M3yueHHBIX CBOWCTBA (DHU3UUYCCKUX
SIBJICHUN, (PM3UIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTth pacu€THble 3a1aud B 2—3 JEWUCTBUS, WCMONIb3YS 3aKOHBI M (DOPMYIIBL, CBS3BIBAOIIME
(u3nuecKre BEMMYMHBI: Ha OCHOBE aHAIM3a YCIOBHUS 3a[ayd 3alliChIBaTh KPaTKOE YCIOBHE,
BBISBIISITH HEAOCTATOK JAHHBIX JUIS PEHICHUs 3aJaud, BbIOMpaTh 3aKOHBI U (OPMYIIbI,
HEOOXOo/MMble Ui €€ pellieHHs, MPOBOIUTH pacy€éThl M CpPaBHUBATh IOJYYEHHOE 3HAUCHHE
(bu3nuecKoi BETMUMHBI C U3BECTHBIMU JAHHBIMU;

pacrio3HaBaTh IMPOOJEMbI, KOTOPhIE MOXKHO PEUIMTh MPH IOMOIIM (U3HMYECKUX METOIOB,
WCMOJNB3YSl ONKMCAaHHE UCCIENOBaHMS, BBIICTATH MPOBEPSIEMOE MPEINOJIOKEHUE, OICHUBATh
MIPaBUIILHOCTH MOPSI/IKA IPOBEACHHSI UCCIIEIOBAHMSI, IENaTh BBIBO/IbI;

MIPOBOJIUTH OMBITHI MO HAOMIONEHUIO (U3MUECKUX SIBICHUN WM (U3MYECKUX CBOWCTB Tell
(KamuUIsIpHBIE  SIBIICHUS, 3aBHCUMOCThH JIaBIICHHS BO3QyXa OT €ro o0wnéMa, TeMmeparypel,
CKOPOCTH TIpollecca OCTBIBAaHMSI M HAarpeBaHWs TNpPH H3IYYeHHH OT IIBeTa H3JIydaromei
(mormnomaroriei) MOBEPXHOCTH, CKOPOCTh HCIApPEHUs] BOJBI OT TEMIEPaTypbl KHUIKOCTH U
IUIOIaAM €€ TOBEPXHOCTH, SJIEKTPH3ALMS Tel M B3aUMOJCHCTBUE SIICKTPHUECKHX 3apsijioB,
B3aMMOJEHCTBUE TOCTOSIHHBIX MAarHUTOB, BH3yalU3allMsi MAarHUTHBIX TIOJIE MOCTOSIHHBIX
MarHuTOB, JIEMCTBMSI MarHUTHOTO IOJISI HAa IPOBOAHMK C TOKOM, CBOMICTBA 3JIEKTPOMArHWTa,
CBOMCTBA  DJIEKTPOJBUIaTeNs  IOCTOSHHOTO  TOKa):  (opMyaMpoBaTh  IpOBEpsSEMbIE
MPEIONI0KEHNs], COOUPaTh YCTAHOBKY M3 MPEI0KEHHOTO 000pYA0BAHUSI, ONMCHIBATh X0/ OIbITa
1 GOPMYIHPOBATH BBHIBOIbI;

BBITIOJIHATH NPSMbIE U3MEPEHUS TEMIIEPATYPhl, OTHOCUTEIILHOM BIAKHOCTH BO3IyXa, CHIIbI TOKA,
HAIpsHKEHUsT C UCIIOJIb30BAaHWEM AaHAJIOTOBBIX NPHOOPOB M JATYMKOB (PM3UUYECKUX BEIUYMH,
CpaBHUBATh PE3YJbTAThl U3MEPEHHI C YIETOM 3aJaHHOM aOCOTIOTHOM MOTIPEITHOCTH;

NPOBOAUTH HCCJEAOBAHUE 3aBUCUMOCTH OJHOM (DU3MUYECKOW BEMMYMHBI OT JPYro ¢
UCIIOJIb30BaHNUEM NPSIMBIX U3MEPEHNH (3aBUCUMOCTh COIPOTUBIIEHHS IPOBOTHUKA OT €TO JUIUHBI,
IUIOIIAAN TIONEPEYHOIO CEYEHMsI M YIEIBHOIO CONPOTUBIIEHUS BEIIECTBA NPOBOAHUKA, CHJIBI



TOKa, WAYLIETO Yepe3 IPOBOJHUK, OT HAlNpsHKEHHWs Ha [POBOJHUKE, HCCIEIOBAaHUE
II0CJIEJ0BATENBHOTO U MAPAJUIEIBHOTO COETMHEHUH IIPOBOAHUKOB): IIJIAHUPOBATH UCCIIEIOBAHUE,
coOupaTh YCTaHOBKY M BBINOJHATh W3MEPEHHS, CIEAys NpPEIIOKEHHOMY IUIaHy, (UKCHpPOBATH
pe3yabTaThl TOJYYEHHOH 3aBHCHMMOCTH B BHJE TaOmuI[ M TpadHKOB, JAeIaTh BBIBOJABI 10
pe3yJbTaTaM UCCIIEI0BaHNUS;

MPOBOANTH KOCBEHHBIC M3MEPEHUSI (PU3NYECKUX BEMMUYHMH (yIeNbHAS TEIIOEMKOCTH BEIIECTBA,
CONPOTHUBJICHUE TIPOBOJHMKA, pPab0Ta W MOIIHOCTh JJIEKTPUYECKOTO TOKA): TUIAHUPOBATH
W3MEpeHHst, COOUPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEIys MPEUIOKEHHON MHCTPYKIHMHU, U
BBIUUCIISTh 3HAUCHNUE BEJIMUMHBI;

COOMIOIaTh MpaBUiIa TEXHUKU O€30TTaCHOCTH MPH paboTe ¢ 1abopaTOpHBIM 000PYIOBAHUEM;
XapaKTepu30BaTh MPUHLUIbBI JEUCTBUS H3YYEHHBIX NPHUOOPOB M TEXHUYECKUX YCTPOWCTB C
OTOpO¥ Ha X oNKcaHus (B TOM YHMCIIE: CHCTEMa OTOIUIEHUSI JOMOB, TUTPOMET, MTapoBasi TypOuHa,
amIepMeTp, BOJIBTMETpP, CUETUMK DJIEKTPHUUECKON SHEPIUH, JIEKTPOOCBETUTEIbHBIE NMPUOOPHI,
HarpeBaTelbHbIE ANEKTPONIPUOOPHI (mprMepsl), IEKTPUYECKHE MIPEIOXPAHUTEIH,
ANIEKTPOMArHuT, AJIEKTPOJBUIraTellb IMOCTOSHHOTO TOKA), MCIONB3ysS 3HaHUS O CBOMCTBax
(u3NUeCKUX SIBJICHUH U HEOOX0AUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh IMPOCTbIE TEXHUYECKUE YCTPOMCTBA M M3MEPUTENbHbIE MPUOOpPHI MO CXEMaM U
CXEMAaTUYHBIM PUCYHKaM (KUIKOCTHBIM TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTATEIH
BHYTPEHHErO CrOpaHMs, 3JIEKTPOCKOI, PEOCTaT), COCTAaBISATh CXEMbl JJIEKTPHUUECKHX Lemneil ¢
MOCJENOBAaTENbHBIM U TapajUIeNIbHBIM — COEIMHEHHUEM  DJIEMEHTOB, pa3inyas — YCIOBHBIE
0003HAaYEHUsI AIEMEHTOB HIEKTPUUYECKUX LIETIEH;

MIPUBOIUTH TpPUMEPHI (HaXOAUTh MHPOPMAILMIO O MpUMeEpax) MPaKTHYECKOTO HCHOJIb30BaHMS
(bu3nuecKrX 3HaHUN B MOBCEHEBHOW JKU3HU /I 0OecTiedeHus: 6e301acHOCTH TpU O0pallieHnu ¢
npubopaMu M TEXHUYECKUMU YCTPOWCTBAMM, COXPAHEHUs 3/I0pOBbS U COOMIOAEHHS HOPM
9KOJIOTMUECKOT0 TIOBEJEHHS B OKPYXKAIOIIEH cperie;

OCYHIECTBIIATh TMOMCK HMH(opMau (U3HYECKOro cojaepkaHus B VIHTepHeTe, Ha OCHOBE
MMEIOIINXCS 3HAaHUH U ITyTEM CPaBHEHHUS! IONIOJIHUTENIbHBIX HCTOYHUKOB BBIIEISTH HH(POPMALIUIO,
KOTOpast SIBJIIETCSI IPOTUBOPEUMBOM MIIM MOXKET OBITh HEOCTOBEPHOM;

UCIIOJIb30BaTh IIPU  BBINOJIHEHUM Y4YEOHBIX 3a/laHUil  HAay4yHO-IIOMYJISIPHYIO JIUTEPATYpy
(GU3MYECKOrO CO/epKaHMs, CIIPAaBOYHbIE MaTepuallbl, pecypchl cetu VHTepHer, BiaieTh
npuéMaMy KOHCHEKTHUPOBAaHMs TEKCTa, NpeoOpa3oBaHus MH(OPMALMM W3 OJHOM 3HAKOBOMA
CHUCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MUCbMEHHBIE U KPaTKUE YCTHbIE COOOIEHNs, 00001as nH(popMaLuio u3
HECKOJIbKMX MCTOYHHMKOB (DM3MYECKOTO COJIEPXAHUs, B TOM 4YHUCIE IyOJMYHO NPEJCTaBIIAThH
pe3yabTaThl IIPOEKTHOM WM HCCIEAOBATENbCKOM  JEATENBHOCTH, IIPU 3TOM TI'PAMOTHO
UCIIONIb30BaTh M3YYCHHBIN MOHATHHHBIN anmapar Kypca (U3MKH, COINPOBOXKIATh BBICTYILJICHUE
MPE3CHTAIIUEN;

IIPU BBINOJHEHUH YYEOHBIX MPOEKTOB M UCCIEAOBAHUM (DM3MYECKMX HMPOLIECCOB pPaCIpeielisiTh
00513aHHOCTH B TPYIIIIE B COOTBETCTBUHU C IOCTaBJICHHBIMH 3a/la4aMU, CJIEIUTh 32 BBIIOJIHEHUEM
IUIaHa JEeHUCTBUM M KOPPEKTUPOBAaTh €ro, aJeKBaTHO OLEHUBATh COOCTBEHHbIM BKJIAA B
JEATENbHOCTb TPYIIIbI, BEICTpaUBaTh KOMMYHHUKaTHBHOE B3aUMOJIEUCTBUE, MIPOSIBIISIA TOTOBHOCTh
pasperaTb KOH(IUKTHIL.

K xoHiy oOy4yeHus B 9 kjacce npeMeTHbIe pe3ylbTaThl Ha 0A30BOM YPOBHE JOJDKHBI OTPAKaTb
c(hOpMHPOBAHHOCTH y OOYHAIOIINXCS YMEHHIA:

HCIOJIb30BaTh MOHATHS: CUCTEMA OTCUETA, MaTepUalibHas TOUYKA, TPACKTOPUS, OTHOCUTEILHOCTD
MEXaHUYECKOTO JIBYKEHHS, nedopmarys (ympyras, TUIACTHYECKast), TpEHHE,
LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTb M TEPerpys3KH, LEHTP TSKECTH, aOCOIHOTHO
TBEPJIOE TEJO, LIEHTP TSDKECTH TBEPJOIO Tela, paBHOBECHE, MEXaHMYECKUE KOJeOaHUsI U BOJIHBI,
3BYK, MH(Pa3BYK U YIbTPA3BYK, SJEKTPOMATHUTHBIC BOJIHBI, IIKalA 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh M JaJbHO30PKOCTh, CIIEKTPHI HUCITYCKaHHMs M TOIJIOIIEHHMs, aibda, OeTa- u
raMMa-H3JTyd€eHUsl, U30TOIIbI, sIIEpHAst SHEPreTHKA;



pasnuuaTh  SIBICHUS  (pPaBHOMEpPHOE UM HEPaBHOMEPHOE  NPSMOJMHEHHOE  JIBUKEHMHE,
PaBHOYCKOpPEHHOE MPSIMOJIMHEHHOE JIBIKEHUE, CBOOOTHOE MaICHUE TEN, PABHOMEPHOE JIBI)KCHUE
M0 OKPYKHOCTH, B3aHUMOJICWCTBUE TeJ, PEAKTHBHOE JBI)KEHHE, KOJIeOaTeNbHOE BIKCHUE
(3aTyxarome U BBIHYKACHHbIE KOJeOaHHs), Pe30HAHC, BOJIHOBOE JIBM)KEHHE, OTPKEHHUE 3BYKa,
IIPSMOJIMHENHOE PacIpOCTPAaHEHUE, OTPAKEHHWE W NPEIOMIICHHUE CBETa, II0JHOE BHYTPEHHEE
OTpa)XEHHE CBETa, PA3JIOKEHHWE OENIOro CBETa B CHEKTP M CIIOKEHHE CIIEKTPAJIbHBIX I[BETOB,
JMCIEPCHs CBETa, €CTECTBEHHas paJlOaKTMBHOCTb, BO3HMKHOBEHHE JIMHEWYAaTOrO CIEKTpa
W3JIy4EHMs]) TIO0 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JJEMOHCTPUPYIOLINX
JTaHHOE (PM3UYECKOE SBIICHUC,

pacno3HaBaTh MPOSIBIICHHE H3YUSHHBIX (PU3MUYECKUX SIBIICHUI B OKPYXKAFOIIEM MUPE (B TOM YHCIIE
¢br3uYecKe SBICHUS B PUPOJE: TPHINBEI U OTJIMBBI, IBIDKeHUE TU1aHeT COJTHEYHOW CHUCTEMBI,
PEaKTUBHOE JIBUKEHHE >KMBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB JKUBOTHBIMH, 3€MJICTPSICEHUE,
celiCMMYECKHE BOJIHBI, IIyHaMH, X0, LIBETA TeJl, ONTUYECKUE SBJICHUS B IPUPOJIE, OHMOJIOTUYECKOE
JICUCTBUE BHIUMOTO, YIbTPA(PHOIETOBOTO W PEHTTCHOBCKOTO W3IMYYEHUH, €CTECTBEHHBIN
paIloOaKTUBHBIM ()OH, KOCMUYECKHE JIy4d, PAJMOAKTUBHOE M3IIy4€HUE MPUPOJHBIX MHUHEPAJIOB,
NEUCTBUE PATMOAKTUBHBIX U3IyUY€HMH Ha OpraHu3M YeloBeKa), NpPH 3TOM IEPEBOJIUTH
MIPAaKTHUYECKYIO 3a/1a4y B Y4€OHYIO, BBIJEIATH CYILIECTBEHHbIE CBOMCTBA (MPU3HAKK) (PU3NUECKUX
SIBJICHUI;

OIMCHIBAaTh U3YUYEHHBIE CBOMCTBA TeN U (PU3UUECKUE SBIECHUS, UCTIONB3YS (PU3NUECKUE BETMUNHbI
(cpemHsAss W MTHOBEHHass CKOPOCTh Tejda NP HEPaBHOMEPHOM [BIKEHUH, YCKOpPEHHE,
NepeMelIeHne, IyTh, YIJOBas CKOPOCTb, CWJIa TPEHMs, CHJa YIPYroCTH, CHJIA TSKECTH,
yCKOpeHHe CBOOOTHOTO MAaJIeHUs], BEC Tella, UMITYIbC Teja, UMITYJIbC CHJIbI, MEXaHn4ecKasi paboTa
U MOIIHOCTh, NOTEHUMAJbHAs DSHEpPrusi Tena, IMOAHATOrO HaJa TOBEPXHOCTBIO 3€MJIH,
MOTEHUMAJIbHAS SHEPIHsl CKATOM MNPYXKUHBI, KUHETUYECKas SHEPIus, MOJHAs MEeXaHUYecKas
SHEprusi, MEepUOJ M YacToTa KojieOaHuil, JIMHA BOJIHBL, TPOMKOCTh 3BYKa M BBICOTa TOHA,
CKOpPOCTb CBETa, IMOKa3aTelb MpPEIOMIICHHUS Cpenbl), MPH OMHMCAHUW MPaBWIBHO TPAKTOBAaTh
(bu3MUeCcKHii CMBIC UCIIOJIb3YEMBIX BEJMYMH, 0003HAUYEHHSI M €IUHULIBI (PU3MYECKUX BEIHYHH,
HAXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PM3MUYECKYIO BEJIMYMHY C JPYTUMH BEIWYUHAMU,
CTPOUTH IpaMKU U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKIX BEJTMUHH;

XapaKTepu3oBaTh CBOMCTBA Tel, (U3MYECKHE SBJICHHS M IPOLIECCHI, HCIOJB3YsS 3aKOH
COXpaHEHHUsI PHEPruU, 3aKOH BCEMHUPHOIO TATOTEHUS, NMPUHLMUI CYNEPIIO3ULUU CUJI, MPUHLIUII
oTHOcHUTeNnbHOCTHU ["anmuiies, 3akoHbl HpI0TOHA, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOHBI OTPAXKEHUS
U TIPEJIOMJICHUS] CBETA, 3aKOHBbI COXPAaHEHMs 3aps/I0BOrO M MACCOBOIO YHMCENI IPU SJIEPHBIX
peakuusx, Opd 3TOM JaBaTb CJOBECHYIO (OPMYIMPOBKY 3aKOHa M 3allUChIBaTh €ro
MaTEMATUYECKOE BBIPAKEHHE;

OOBSICHATh (PU3MYECKUE MPOIECCHl M CBOMCTBA TEN, B TOM YHUCIE U B KOHTEKCTE CHUTYyalui
MIPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISIBISATh MPUYUHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH
0ObsICHEHHE M3 2—3 JIOTMYECKUX IIIaroB C OMOpOi Ha 2—3 M3y4YEHHBIX CBOICTBA (DH3MUYECKUX
SIBTICHUH, (PU3NUECKUX 3aKOHOB WII 3aKOHOMEPHOCTEH;

pelaTh pacy€THbIE 3a/1auu (OMHUPAIOLINECs Ha CUCTEMY U3 2—3 YpaBHEHHUH ), UCTIONB3YS 3aKOHBI U
(dopmyIel, CBs3BIBAIOIIME (PU3MYECKME BEJIMYMHBI: HAa OCHOBE aHalW3a YCJOBUS 3a/aul
3aMUChIBaTh KPATKOE YCIOBUE, BBISBISATH HEAOCTAIOIIME WM W30BITOUHBIC JaHHBIE, BHIOMpATh
3aKOHBI W (GOpPMYINBl, HEOOXOAMMBIE Ui pEIIeHUs, MPOBOAUTH pacdéThl U OICHUBATH
PEeATUCTUYHOCTD MOTYUYEHHOTO 3HaYeHUsI (PU3UUECKON BETUUUHBI;

pacro3HaBaTh MPOOJIEMBI, KOTOPhIE MOXHO PELINTh NpPU TMOMOIIM (HU3MUECKUX METOOB,
WCIOJIb3ys OIMCAHUE WCCIEIOBaHMsS, BBLACIATH IPOBEPSIEMOE MPEANOJIOKEHUE, OLEHUBAThH
MPAaBUJIBHOCTh TMOpSAKA NPOBEACHUS HWCCIEAOBAaHUS, JeNaTh BBIBOAbI, WHTEPIPETHPOBATH
pe3ynbTaThl HAOMIOICHUI U OTIBITOB;

MIPOBOJIUTH OMBITHI 1O HAOMIONEHUIO (U3MUECKUX SIBICHUNA WIH (U3MYECKUX CBOWCTB Tel
(u3ydeHue BTOporo 3akoHa HblOTOHA, 3aKOHA COXpaHEHMs SHEPruM, 3aBUCHMOCTH IEpHOa
KOJIeOaHMIi MPYKUHHOTO MAsITHUKA OT MacChl Tpy3a U ®KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aAMITTATY/Ibl MaTbIX KOJIEOaHWH, TPSMOJIMHEIHHOE PaclpOCTpaHEHHE CBETa, Pa3loXKeHHe Oernoro



CBETA B CIIEKTpP, U3y4E€HHE CBOMCTB M300paKEHHS B IJIOCKOM 3€pKaje U CBOMCTB M300pakeHHs
mpeaMeTa B COOMPAFOIIEH JIMH3E, HAOMIOCHUE CIUIONIHBIX U JIMHEHYAThIX CIICKTPOB M3ITy4ICHHUS):
CaMOCTOSITEIHO COOMpaTh YCTaHOBKY M3 M30BITOYHOTO HabOpa 00OpyHOBAaHUS, ONUCHIBATH X0
OTIBITA U €r0 PEe3yNbTaThI, (POPMYIUPOBATH BHIBO/IBI;

MPOBOAUTH TPU HEOOXOAMMOCTH CEPUI0 TPSMBIX HW3MEPEHUM, OIpeneNnss CpeiHee 3HaueHUe
u3MepsieMoil BEMYMHBI ((POKYCHOE PACCTOSHHE COOMpAromield JIMH3bI), 000CHOBBIBATH BHIOOP
crioco0a u3mMepeHust (M3MEpUTENILHOTO MPHOopa);

MPOBOAWTH HCCIEAOBAHUE 3aBUCUMOCTEH (DM3WYECKUX BEIWYMH C HCIIOJIB30BAaHHEM TIPSIMBIX
M3MepeHuid (3aBUCUMOCTh YT OT BPEMEHH TPH PaBHOYCKOPEHHOM JBW)KEHHH 0€3 HadaslbHOM
CKOPOCTH, TIeproja KosiebaHnii MaTeMaTH4eCKOro MasiTHUKA OT JUTMHBI HUTH, 3aBHCUMOCTH yTJia
OTPaXEHUSI CBETAa OT yIJla MaJCHUS U yrja NpeJoMJICHUs OT Yrja MNajeHus): IUIaHUpPOBATh
HCCIIEIOBAHUE, CaMOCTOSTENIbHO COOMPATh YCTAHOBKY, (PMKCHPOBATH PE3YJbTAThl MOJYYEHHOU
3aBUCUMOCTH (DM3MYECKHUX BEJIMYMH B BHJE TAONHII M TPaHKOB, J€TaTh BEIBOJIBI IO PE3yIIbTaTaM
HCCIIE/IOBAHUS;

MIPOBOANTH KOCBEHHBIE M3MEPEHUS (PU3NUECKUX BEIMUHH (CPEIHSSI CKOPOCTh U YCKOPEHHUE Tesa
NP PaBHOYCKOPEHHOM JIBIDKEHUH, YCKOPEHHE CBOOOJHOTO TMAJeHUs, >KECTKOCTh MPYKHUHBI,
KO3(D(DUIIMEHT TpPEeHUs] CKOJbKEHUs, MEXaHWuYeckas padoTa M MOIIHOCTb, YacToTa M IEPUOJ
KoJie0aHUi MaTEeMaTHIECKOTO U MPYKMHHOTO MAasITHUKOB, ONITUYECKAast CHJIa COOMPAIOIICH JTMH3BI,
PaIMOAKTHBHBIA (DOH): TUIAHUPOBATH MU3MEPEHHs, COOMPATh AKCIIEPUMEHTAIBHYIO YCTAaHOBKY M
BBITIOJTHATH U3MEPEHHUS, CIIETys MPEIIOKEHHON MHCTPYKIMHU, BRIYHUCIISTD 3HAYCHHUE BEJIMIUHBI U
AHAJIM3UPOBATh TIOJTyIEHHBIEC PE3YIIBTATHI C YIETOM 33JaHHOM TIOTPEIITHOCTH H3MEPEHHIH,
coOMI0aTh MpaBuia TEXHUKU O€30MaCHOCTH MPH paboTe ¢ 1ab0paTOpHBIM 000PYI0BaHHUEM;
pa3nyaTth OCHOBHBIC TIPU3HAKH W3YYEHHBIX (DU3MUECKUX MOJENeH: MaTepHaibHas TOYKa,
a0COJIIOTHO TBEPJIOE TEJO, TOYEUHBIN MCTOYHUK CBETA, JIy4, TOHKAsl JIMH34, IUIAaHETapHask MOJENb
aToMa, HyKJIOHHasi MOJIENIb AaTOMHOTO S1/1pa;

XapaKTepU30BaTh NPUHLUIbI JEHCTBUSA H3Yy4YEHHBIX NPUOOPOB M TEXHUYECKHX YCTPOWCTB ¢
ONOpoil Ha MX omucaHus (B TOM YHUCIE: CIHJIOMETP, JATYUKH MOJIO0XKEHWs, PACCTOSHUSA U
YCKOPEHUsI, pakeTa, »JXOJOT, OYKM, IepHcKoll, (oToanmapar, ONTHYECKUE CBETOBOJBI,
CIIEKTPOCKOII, JO3UMETp, Kamepa BuibcoHa), MCMONB3Yysl 3HAHUS O CBOMCTBaxX (DU3MUYECKUX
SIBJIEHUH 1 HEOOXOIMMBbIE (PU3HNUEcKHe 3aKOHOMEPHOCTH;

UCIOJIb30BAaTh CXEMbl M CXEMAaTUYHbIC PUCYHKH HW3YYEHHbIX TEXHUUYECKUX YCTPOMCTB,
U3MEPUTENBHBIX PUOOPOB M TEXHOJIOTMUYECKUX IPOLIECCOB MIPU PEILICHUH Y4eOHO-IPAKTHUECKUX
3a71a4, ONTHYECKUE CXEMbI Ul IOCTPOCHUSI U300paKEHUH B IUIOCKOM 3€pKajie M coOuparomen
JIMH3E,;

[PUBOJUTH NPUMEPHI (HAXOIUTh MHPOPMALMIO O NPUMEPax) MPAKTUYECKOTO HCIOJIb30BaHUS
(HU3MYEeCKUX 3HAHUM B MIOBCEAHEBHON YKU3HU s oOecrieyeHus: 0€3011acHOCTH MU 0OpaleHUH ¢
npubopaMud M TEXHUYECKUMU YCTPOWCTBAMM, COXPAHEHHUs 3/10pOBbS U COOMIOJEHHS HOPM
HKOJIOTMUECKOTO TIOBEJCHHS B OKPYXKaIoIIeH cpeze;

OCYULIECTBJIATh MOUCK MH(pOpMAIMU (pU3NUEcKOro cojepxanus B MHTepHeTe, caMOCTOSATENBHO
(dopMyIHpysl HOMCKOBBIM 3alpoOC, HAXOAUTh IIYTH OHNpENEeNeHHUs] JOCTOBEPHOCTH MOJIy4E€HHOM
nH(pOpMaLK Ha OCHOBE UMEIOIIUXCSI 3HAHUM U JONIOJIHUTENIbHBIX HCTOYHUKOB;

UCIIOJIB30BaTh IPU  BBINOJIHEHUM Y4YEOHBIX 33/laHUil  HAay4YHO-TIOMYJISIPHYIO JIUTEPATYpy
(GU3MYeCKOro Cojiep)KaHMs, CIPaBOYHBIE MaTepualbl, pecypchl ceTd VHTepHeT, BiaJeTh
npuéMaMy KOHCHEKTHUPOBAaHMS TeKCTa, MpeoOpa3oBaHus MH(OPMAIMM W3 OJHOM 3HAKOBOIA
CHUCTEMBI B JPYTYIO;

COo3/1aBaTh COOCTBEHHbIE INUCbMEHHBIE M YCTHbIE COOOIIEHHS Ha OCHOBE HH(OpMAIMU U3
HECKOJIbKMX HCTOYHHUKOB (DM3MUYECKOTO COJEp)KaHMs, IMYOIUYHO MPEACTABIATh pPEe3yJbTaThl
NPOEKTHOM WM MCCIEOBATeIbCKOM JIESITENbHOCTH, TPHU STOM TI'PaMOTHO HCHOJIB30BAThH
W3y4EHHbIM NOHATUIHBINA armapar “3y4aeMoro pasjeina (U3HKA M COIPOBOXKIATH BBICTYIJICHHE
npe3eHTaluel ¢ ya€ToM 0cOOEHHOCTEH ayTMTOPUH CBEPCTHUKOB.



TEMATUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoaunuectBo
No HaumeHoBaHue pa3ae/ioB JacoB
n/n M T€M MPOrpaMMbI
porp Bceero K.p.IL.p.

duexkTpoHHble (LU poBbIE)
o0pa3oBaTe/ibHbIE Pecypchl

Pa3nes 1. @u3uka u e€ poJib B NO3HAHMHN OKPY/KAOLIEro M1Upa

1.1 ®du3nka - HayKa O MPUPOJIe 2
1.2 DU3NYECKUE BEIMYNHBI 2 1
13 EcrecTBeHHOHAY4HBIN ’ 1

METO ITIO3HAHUSA
Hroro no pazgeny 6

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

bubnuoteka
[HOK https://m.edsoo.ru/7f416194

bubnuoteka
[HOK https://m.edsoo.ru/7f416194

Pa3nen 2. IlepBoHauyasnbHble CBeleHUSI 0 CTPOCHMH BellecTBA

2.1 Crpoenue BeliecTa 1

JIBrxeHue u

2.2 B3aUMO/JENCTBUE YaCTHI] 2 1
BEIIECTBA
ArperaTHble COCTOSIHUAS
2.3 P 21
BEIlECTBA
Hroro mo pazgeny 5

Paznen 3. /IBu:keHHe U B3aUMO/ieiicTBUE TeJl

3.1 Mexannyeckoe OBMKEHUE 3

3.2 Huepius, macca, IJIOTHOCTh 4 1

3.3 Cuia. Bune! cun 14 1 2
Hroro no pazneny 21

Pa3znen 4. /laBjienne TBEPABIX TeJl, JKMAKOCTEH U ra30B

Hasnenue. [lepenaua
JTABJICHUS TBEPABIMU

4.1 3
TEJIAMH, KUAKOCTIAMHU U
razaMmu
4.2 JlaBiaeHHEe KUIKOCTH 5
4.3 ATMmocdepHoe aBieHue 6
4.4 JlefcTBHE KUIAKOCTHU U ras3a 1 3
' Ha MOTPYKEHHOE B HUX TEJO
Hroro no pazaeny 21
Pa3nea 5. PaGora 1 MOIIHOCTDB. JHEprus
5.1 PaboTa 1 MOITHOCTb 3 1
5.2 IIpocTeie MEXaHU3MBI 5 1

bubnuoteka
[HOK https://m.edsoo.ru/7f416194

bubnuoteka
[HOK https://m.edsoo.ru/7f416194

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

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

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

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

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

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

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

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

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

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



5.3 MexaHnnueckasi JHEpIrust

Hroro no pazneny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB
I10 [TPOT'PAMME

8 KUIACC

HaumenoBanue pa3aeiioB u
TEM MPOrpaMmbl

Ne i/t

Paznea 1. TensioBble ABJIeHUSA

Ctpoenue u CBOICTBa
BEIIeCTBA

1.1

1.2 TermoBbie MpoLECCHI

Hroro no pazneny

4 1 1
12
3
68 4 12

KoaundyecTBo 4acoB

Paznea 2. DuekTpuvyecKkue 1 MATHUTHbBIE SIBJICHUSA

DIIEKTpUYECKHE 3apsibl.

2.1 3apsKEeHHBIE TeJla U UX
B3aMOJEHCTBUE
29 [TocTOSIHHBIN IIEKTPUUYECKHI
' TOK
2.3 MarHuTHbIE SIBJICHUS
2.4 DJIEKTpOMAarHuTHas MHYKIUS

Uroro no pazneny
Pe3epBHOE BpeMst

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

9 KJIACC

Ne i/t
TeM MPOrpaMMbl

Pa3zgen 1. Mexann4deckue siBJICHUSA

MexaHn4decKoe JIBHKEHHE U

1.1

CIIOCOOBI €r0 OMMUCAHUS
1.2 B3aumoneiicTBue Tei
1.3 3aKOHBI COXpaHEHUs

Hroro no pasaeny

HaunmeHoBaHue pa3nesioB u

Becero K.p. ILp.
7
21 1 5
28
7 1
20 1 7
6 1 1.5
4
37
3
68 3 14.5

KoanuecTBo 4acos

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

duexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE pecypchl

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

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

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

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

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

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

JuexkTpoHHbIe (LU poBbIEL)
o0pa3oBaTejibHbIE pecypchl

Bcero K.p. ILp.
bubnuoteka
10 1 ITOK https://m.edsoo.ru/7f41a4a
6
bubnuoteka
20 1 3 ITOK https://m.edsoo.ru/7f41a4a
6
10 3 bubnoreka
ITOK https://m.edsoo.ru/7f41a4a6
40



Ne
u/n Tema ypoka
®dusnka — Hayka o
| 1pupoze. SBnenus
npupoasl. Pusznyeckue
SIBJICHMS
MexaHuueckue,
2  TEIJIOBEIE,

Pa3gen 2. MexaHndeckue K0J1e0AHUA M BOJHBI

2.1 MexaHuuueckue KoJjicbaHus

2.2 MexaHnyecKkue BOJIHBL. 3BYK

Hroro no pazneny

7

8
15

3 bubnuoteka
LIOK https://m.edsoo.ru/7f41a4a6
3 bubnuoteka

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

Paznen 3. 3HeKTp0MaFHI/ITH06 oJI€ U 3JICKTPOMATrHUTHBIC BOJIHBI

DNIEeKTPOMarHuTHOE TOJIE U
OJICKTPOMArHUTHBIC BOJIHBL

3.1

Hroro no pazneny
Pasjnen 4. CBeToBbIe SIBJIEHUSA
3aKoHBI PACIPOCTPAHEHUS

4.1
cBeTa
49 JIMH3BI U OTITHUECKHE
' MPUOOPHI
43 Pasnoxenune Genoro ceera B

CHEKTP
Hroro no pazneny

Paznea 5. KBaHTOBbBIE IBJICHUS
Hcnyckanne u morjionieHue

5.1

CBETa aTOMOM
5.2 Ctpoenune aToOMHOTO sipa
5.3 SnepHbie peakuu

Hroro no pazneny

Pa3nen 6. [loBToOpuTE/ IbH0-00001IaK0 1M MOY b

[ToBTOpEeHUE M 0000IICHNE

6.1 coJiepaHus Kypca (GU3UKHU 3a

7-9 kiacc
Hroro mo pazgeny

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

6
6

15

7
17

9

9

102

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

bubnuoteka
[IOK https://m.edsoo.ru/7f41a4a6

bubnuoteka
[IOK https://m.edsoo.ru/7f41a4a6

bubnuoTteka
[IOK https://m.edsoo.ru/7f41a4a6

bubnuotexa
[IOK https://m.edsoo.ru/7f41a4a6

bubnuoreka
[IOK https://m.edsoo.ru/7f41a4a6

bubnuoreka
[{OK https://m.edsoo.ru/7f41a4a6

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

27

QJICKTPUYICCKUC,

IHOYPOYHOE IINTAHUPOBAHHME

DJIeKTPOHHBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypcbl

https://m.edsoo.ru/ff09f72a

https://m.edsoo.ru/

7 KJIACC
KosnunuectrBo
JlaTa u3y4eHus
4acoB
B IaH dba
o cer K.p. H.p. KT
1 03.09.2025
1 04.09.2025



10

11

12

MariuTHBIC, CBETOBBIC,
3BYKOBBIC SIBJICHUS

duznueckue BEINYNHBI
U UX U3MEPEHUE

Ypok-uccienoBaHue
"N3mepenue
TeMIIepaTypbl Ipu
ITOMOIIY JKUJJKOCTHOTO
TEpMOMETpa U JaTyuKa
TeMIeparypbl”

Kak ¢usuka u gpyrue
€CTECTBEHHbIE HAYKU
M3Y4aloT PUPOLY.
EcrecTBeHHOHAY4HBIN
METO/1 TO3HAHUSI.
Onucanue GpU3NIECKUX
SIBJIEHUH C IIOMOIILIO
Mozenen

Ypok-uccienoBanue
"[IpoBepka runoTesspl:
JaIbHOCTD IOJIETA
IapukKa, mymeHHOTo
TOPU30HTAJIBHO, TEM
Oouplle, ueM OOJIbIIIE
BBICOTA MMycKa"

CrpoeHue BellecTna.
OnEBITHI,
JIOKa3bIBAIOLINE
JMCKPETHOE CTPOCHUE
BEIECTBA

HBI/I}KCHI/IC qaCTun
BCIICCTBA

Ypok-uccrnenoBanue
«OnBITH IO
HaOJIFOIEHUTO
TEIUIOBOTO PaCIIMPECHUS
rasoBy

ArperaTHHe COCTOAHUA
BCIICCTBA

B3anMocBs3b MEKIY
CBOMCTBAaMH BEIIECTB B
pa3HBIX arperaTHbIx
COCTOSIHHSIX M HX
aTOMHOMOJIEKYJISIPHBIM
CTPOCHHUEM.
Oco0OeHHOCTH
arperaTHbIX COCTOSIHUMN
BOJIBI

Mexannueckoe

10.09.2025

11.09.2025

17.09.2025

18.09.2025

24.09.2025

25.09.2025

01.10.2025

02.10.2025

08.10.2025

09.10.2025

https://m.edsoo.ru/ff09f72a

https://m.edsoo.ru/

bubnuoteka
HOK https://m.edsoo.ru/f
f09f72a

bubnuoreka
LIOK https://m.edsoo.ru/f
f09fe0a

bubnuoreka
LIOK https://m.edsoo.ru/f
f0a013e

https://m.edsoo.ru/ff09f72a

https://m.edsoo.ru/ff09f72a

bubnuoreka
ITOK https://m.edsoo.ru/f
f0a0378

Bubnnoreka



13

14

15

16

17

18

19

20

21

22

23

JBUKECHHUE.
PaBHOMEpHOE M
HEPABHOMEPHOE
JBUYKECHHE

Cxkopocts. Equnauist
CKOpPOCTH

Pacuer nytu u BpemeHun
JBAKECHHUS

WNuepuus. 3akon
WHEPIIUU.
BzaumoneiicTeue Ten
KaK MpUIrHA
W3MEHEHUS CKOPOCTH
JIBUKEHUS T

IImoTHOCTE BemiecTna.
Pacuer Mmaccel 1 00beMa
TeJIa 10 €ro IJIOTHOCTH

JlabopaTtopHnast pabota
«Omnpexnenenue
IUIOTHOCTH TBEPIOTO
Tena»

Pemrenue 3amad mo reme
"ITnoTHOCTE BemiecTna'

Cuna kak
XapaKTepUCTHUKa
B3aUMO/ICHCTBUS TEll.
Cuna ynpyroctu. 3akoH
I'yka

JlaGopaTopHas pabota
«3yuenue
3aBHUCHUMOCTHU
pacTsKeHUs
(medpopmarium)
MPYXUHBI OT
MIPUIIOKEHHOM CHUITBI»

SIBiIEHUE TATOTEHUS.
Cuia TSDKeCTH

CBsi3b MEXy CHIION
TSDKECTH U Maccol Tena.
Bec tena. Pemenue
3aga4 no teMe "Cuiaa
TsDKeCTH"

Cuia TsSDKECTH Ha
OPYTUX IJIaHETaX.
duznueckue
XapaKTEePUCTUKHU
IUIAHET

15.10.2025

16.10.2025

22.10.2025

23.10.2025

05.11.2025

06.11.2025

12.11.2025

13.11.2025

19.11.2025

20.11.2025

26.11.2025

HOK https://m.edsoo.ru/f
f0a05c6

bubnuoteka
OK https://m.edsoo.ru/f
f0a079c¢

bubnuoteka
HOK https://m.edsoo.ru/f
fO0a0ae4

bubnuoteka
HOK https://m.edsoo.ru/f
f0a0c10

bubnuoteka
IIOK https://m.edsoo.ru/f
fO0a0fee

bubnuoreka
LHOK https://m.edsoo.ru/f
f0al123c

bubnuoreka
ITOK https://m.edsoo.ru/f
f0al1778

bubnuotexa
OK https://m.edsoo.ru/f
f0a1502



24

25

26

27

28

29

30

31

32

33

34

N3mepenue cui.
Junamomerp

Bec Tena. HeBecoMocTh

CrnoseHue 1ByX cuil,
HaIlpaBJICHHBIX I10
OJIHOY ITPSIMOM.
PaBHonelicTBYIOIIAS
cuil

Pemenue 3agad mo reme
"PaBHopeicTBYIOIIAS
cun"

TpeHue CKONbXKEHUS U
TpeHue nokos. Tpenue
B MIPUPOJE U TEXHUKE

JlabopaTtopHnast pabota
«3yuenue
3aBUCHUMOCTH CHUJIIBI
TPCHUA CKOJIBXCHUSA OT
CHUJIbI JABJICHUS U
Xapakrepa
COTIPUKACAIOLIUXCSA
MMOBEPXHOCTEI

Pemrenue 3agau Ha
omnpeneeHue
PaBHOAEHCTBYIOIIECH
CHJIBI

Pemenue 3agau nmo
temaM: «Bec Tena,
«I'paduueckoe
HM300pakKeHUE CHIDY,
«Cunpy,
«PaBHOIEHICTBYIOIIAS
CHID»

KonTtposnbsHas pabora
10 TeMaMm:
«MexaHu4ueckoe
JBIDKEHUE», «Macca,
TJIOTHOCTBY, «Bec
Tenay, «['paduyeckoe
M300paxKeHne CU,
«Cunbr»

JNasnenue. CriocoObl
YMEHBIIICHUS U
YBEITUUCHUS JTABICHUS

JlaBneHue raza.

3aBHCUMOCTD JIaBJICHUS
raza ot o0béma,

27.11.2025

03.12.2025

04.12.2025

10.12.2025

11.12.2025

17.12.2025

18.12.2025

24.12.2025

25.12.2025

14.01.2026

15.01.2026

bubnuorexa
HOK https://m.edsoo.ru/f
fO0al8cc

bubnuorexa
HOK https://m.edsoo.ru/f
f0a1778

bubnuoteka
HOK https://m.edsoo.ru/f
f0ala70

bubnuoteka
HOK https://m.edsoo.ru/f
f0alb9c

bubnuoteka
IIOK https://m.edsoo.ru/f
fOalcc8

bubnuoreka
LIOK https://m.edsoo.ru/f
fO0alde0O

bubnuoreka
OK https://m.edsoo.ru/f
f0a20a6

bubnuotexa
IOK https://m.edsoo.ru/f
f0a2376



35

36

37

38

39

40

41

42

43

44

45

46

47

48

TEMIIEpaTyphl

Ilepenaua naBnexus
TBEPABIMU TEJIAMHU,
JKUJIKOCTSMH U Ta3aMH.
3axoH [lackans

JlaBiaeHue B )KUJIKOCTH
M Ta3e, BLI3BAHHOE
JIECTBUEM CHIITBI
TSDKECTH

Pemrenue 3aga4q mo reMme
«JlaBiieHUE B KUJAKOCTU
u rase. 3akoH [lackaisy»

CooOmmaroruecs
COCY/IBI

I'mppasnnuecknii mpece

MaHoMeTpBHI.
[TopHeBoit
KU IKOCTHEIN HAacocC

Atmocdepa 3emitn.
[TpuunnbI
CYIIECTBOBaHUS
BO3IYIITHOM 000JIOUKH
3emiu.

Bec Bo3yxa.
AtMocdepHoe
JaBIICHHE

N3mepenne
aTMoc(hepHOTo
naBieHus. OneIT
Toppuuennu

3aBUCHUMOCTh
aTMoc(hepHOro
JABJICHUS OT BBICOTHI
HaJ YpOBHEM MOpS
Bbapometp-anepou.
AtMocdepHoe
JaBJICHUE Ha
Pa3IMYHBIX BHICOTAX

Pemenue 3agau no reme
" ATMocdepHoe
naBieHue"

JleicTBUE KUAKOCTH U
ra3a Ha MOTPY>KEHHOE B
HUX TeJlo. ApXuMea0Ba
cuia

JIaGoparopHas paboTa

21.01.2026

22.01.2026

28.01.2026

29.01.2026

04.02.2026

05.02.2026

11.02.2026

12.02.2026

18.02.2026

19.02.2026

25.02.2026

26.02.2026

04.03.2026

1 05.03.2026

bubnuorexa
HOK https://m.edsoo.ru/f
f0a25b0

bubnuoteka
HOK https://m.edsoo.ru/f
f0a2718

bubnuoteka
HOK https://m.edsoo.ru/f
f0a2826

bubnuoteka
HOK https://m.edsoo.ru/f
f0a2970

bubnuoteka
IIOK https://m.edsoo.ru/f
f0a3136

bubnuoreka
LHOK https://m.edsoo.ru/f
f0a2b5a

bubnuoreka
IIOK https://m.edsoo.ru/f
f0a2b5a

bubnuoreka
IIOK https://m.edsoo.ru/f
f0a2da8

bubnauoreka
LOK https://m.edsoo.ru/f
f0a2fc4

bubnauoreka
LOK https://m.edsoo.ru/f
f0a2fc4

bubnuotexa
IOK https://m.edsoo.ru/f
1023276

Bubnnoreka



49

50

51

52

53

54

55

56

57

58

«Ornpenenenue
BBITAJIKUBAIOIICH CHIIBI,
JEMCTBYIOLIEN HA TEJIO,
MOTPY’KEHHOE B
HKHUJKOCTBY»

JIaboparopHas paboTa
1o TeMe
«HccnegoBanne
3aBUCHMOCTH Beca Teja
B BOJIe OT 00bEMa
IIOTPY’KEHHOMU B
KUJIKOCTh YacTH TeJla»

IlnaBanue Texn

JlabopaTtopHnast pabota
"KoncTpynpoBanue
apeoMeTpa Win
KOHCTPYHpOBaHUE
JIOJIKM U OTIpesieNieHue
€€ rpy30noaAbEMHOCTH"

Pemrenue 3agaq 1o
TemaM: «IlmaBanme
CYZOB.
BosznyxomiaBanue»,
«/laBneHue TBEPABIX
TeJ, JKUIKOCTEH U
ra3oB»

Mexanunyeckas pabota

MoinHocTts. EnnHuiel
MOIIIHOCTH

Ypok-uccienoBanue
"Pacyét MOIIHOCTH,
pa3BUBaeMOU MpU
noanéMe o Jjectauie"”

[IpocThie MeXaHU3MBI.
Prruar. PaBHOBecue cun
Ha pblyare

KonTponsHas pabora
1o Teme «/laBienue
TBEPABIX TEN,
KHUJIKOCTEH U razoBy /
Bcepocculickas
poBepoyHas pabora
PesepBHBIN ypOK.

Pabora ¢ TexcTamu 110
TEMC «I[aBJ'ICHI/IC

1 11.03.2026

12.03.2026

1 18.03.2026

19.03.2026

25.03.2026

26.03.2026

1 08.04.2026

09.04.2026

15.04.2026

16.04.2026

HOK https://m.edsoo.ru/f
f0a33fc

bubnuoteka
HOK https://m.edsoo.ru/f
f0a3514

bubnuoteka
HOK https://m.edsoo.ru/f
f0a3a96

bubnuoreka
LHOK https://m.edsoo.ru/f
f0a3654

bubnuoreka
LIOK https://m.edsoo.ru/f
f0a3f82

bubnuoreka
LIOK https://m.edsoo.ru/f
f0a3f82

bubnunoreka
IOK https://m.edsoo.ru/f
fOadffe



59

60

61

62

63

64

65

66

67

68

TBEPJBIX TEII,
KUJKOCTEH U ra3oBy /
Bcepocculickas
poBepoyYHas pabora

Prruaru B TeXHHKE,
OBITY U TIPUPO/IE.
JIaboparopHas paboTa
«HccnegoBanne
YCJIIOBUHM PaBHOBECUS
peraara»

Pemenue 3agad mo reme
«Y cII0BHSI paBHOBECHS
phIdara

Kosdounuent
MOJIE3HOTO JEHCTBUS
MeXaHu3Ma.
JlabopaTtopHnas pabota
«M3mepenne KIIJI
HAKJIOHHOM TIJIOCKOCTH

Pemenue 3amaq mo teme
"PaboTa, MOIITHOCTb,
KHHH

Mexanuueckas
sHeprusa. Kunernueckas
Y IOTEHLIMaIbHAas
SHEprus

3aKOH COXpaHEHHUS
MEXaHUYECKOU 3Hepruu

YPpOK-3KCIIEpUMEHT
"DKcepuMEHTAIbHOE
onpeeseHue
H3MCHEHUS
KUHETHYSCKOM 1
NOTEHIINAJIHLHON
sHepruu "

KonTtponrHas padorta
o reme «PaboTa u
MOIIIHOCTh. DHEPTHs»

PesepBHBIN ypOK.
Pabora ¢ Texctamu 110
TeMe "MexaHndeckoe
NIBIOKeHHE"

PesepBHBIN ypOK.
Paborta ¢ Tekcramu 1o
teme "Pabora.
Mo1HOCTB. DHEprus"

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

1 22.04.2026
1 0.5 23.04.2026
1 29.04.2026
1 30.04.2026

06.05.2026
1 07.05.2026
1 1 13.05.2026
1 1 14.05.2026
1 20.05.2026
1 21.05.2026
68 4 12

bubnuoteka
LHOK https://m.edsoo.ru/f
f0a478e

bubnuoteka
I[HOK https://m.edsoo.ru/f
f0a48a6

bubnuoteka
LHOK https://m.edsoo.ru/ff
0a4c48

bubnuoteka
IIOK https://m.edsoo.ru/f
f0a4252

bubnuoreka
LIOK https://m.edsoo.ru/f
f0a4360

bubnuoreka
ITOK https://m.edsoo.ru/f
fOadeeb6



Ne i/t

10

11

8 KUIACC

Tema ypoka

OcHoBHEIC
MOJO0KEHUS
MOJIEKYJIIPHO-
KHHETHYECKOH
TEOPHH U UX
OIIBITHBIE
TTOITBEPKICHUSI

Macca u pazmep
aTOMOB U MOJIEKYII

Monaenu TBEpIOTO,
JKHUIKOTO U
ra3z000pa3Horo
COCTOSTHUM BellecTBa

OO0ObsicHEHNE CBOICTB
TBEPJIOTO, KUJIKOTO U
raz000pa3Horo
COCTOSIHUH BeEIECTBA
Ha OCHOBE
nonoxxeant MKT

Kpucrannuueckue u
aMmopdHBIC TeIa

CmauuBanue u
KalUJUISIPHOCTb.
[ToBepxHOoCTHOE
HaTSKEHHE

Tenmosoe
pacIIUpeHHE U
cKarue

Temneparypa. Csi3b
TeMIepaTypbl CO
CKOPOCTBIO
TEIUIOBOTO JBMXKEHUS
YaCTHI]

BHyTpeHHss sHEprus.

CrocoObl U3MEHEHUS
BHYTPEHHEH SHEPTUH

Bunas! Tennonepenaun
Ypoxk-koHpepeHuus

"[IpakTHueckoe
UCII0JIb30BAHUE

KoaudecTBO 4acoB

Becero  K.p.

ILp.

1

JarTa usyyenus

IJ1aH

03.09.2025

04.09.2025

10.09.2025

11.09.2025

17.09.2025

18.09.2025

24.09.2025

25.09.2025

01.10.2025

02.10.2025

08.10.2025

¢akr

DJIEeKTPOHHBIE
uudposbie
oOpa3oBarte/ibHbIE

pecypchbl

bubnuoteka
LHOK https://m.edsoo.ru/ff
0a5256

bubnuoteka
LHOK https://m.edsoo.ru/ff
0a540e

bubnuoreka
LIOK https://m.edsoo.ru/ff
0a5800

bubnuoteka
LIOK https://m.edsoo.ru/ff
0a5530

bubnuoteka
LOK https://m.edsoo.ru/ff
0a5a26

bubnuoreka
ITOK https://m.edsoo.ru/ff
0a5c60

bubnuoreka

IMOK https://m.edsoo.ru/ff
0a6412

bubnuoreka

ITOK https://m.edsoo.ru/ff
0a65c0



12

13

14

15

16

17

18

19

20

21

TEIUIOBBIX CBOMCTB

BCIICCTB U MaTCPUAJIOB

B LEIAX
yHeprocoepexeHus”

KonnuecTBO TEILIOTEL.
YnenpHas
TEIUIOEMKOCTD

YpaBHEHHE TEMIOBOTO
bamanca. TerurooOmMeH
1 TEIJIOBOE
paBHOBECHE

JIaboparopnas pabota
"UccnenoBanue
SIBJICHUS TETUIO0OOMEHa
[PU CMEIINBAHUA
XOJIOJTHOM U ropsiue
BOJbI"

PacueT xoimmuecTBa
TEILIOTHI,
HEeOOX0JUMOTO ISt
HaneBaHI/ISI TCJIa 1
BBIACIIIEMOTO UM HpI/I
OXJTKICHUH

JIaGoparopnas pabota
"Onpenenenue
yIEIbHOMN
TEMJIOEMKOCTH
BemecTna'

DHeprusi TOIJINBA.
VYenpHas TemioTa
CrOpaHus

[ImaBienue u
OTBEpJICBAHUE
KPUCTALTNYCCKUX TEJl.
Y nenpHasg Tenaora
[IaBJIEHUS

JIaboparopnas pabota
"Onpenenenue
yAEeIbHOM TETJIOThI
[U1aBJIeHu Jipaa"

[TapooOpazoBanue u
KOHJEHCAIHSL.
Hcnapenne

Kunenue. Y aenbHast
rerIoTa
mapooOpa3oBaHus U
KOHJICHCAIIHH.
3aBHCHUMOCTh

TeMIICPaTypbl KUTICHUA

OT aTMOC(EepHOTO

1

09.10.2025

15.10.2025

16.10.2025

22.10.2025

23.10.2025

05.11.2025

06.11.2025

12.11.2025

13.11.2025

19.11.2025

bubnuoteka
LOK https://m.edsoo.ru/ff
0a6976

bubnuoteka
LOK https://m.edsoo.ru/ff
0a7088

bubnuoteka
LHOK https://m.edsoo.ru/ff
0a6a98

bubnuoreka
LIOK https://m.edsoo.ru/ff
0a6bb0

bubnuoteka
LIOK https://m.edsoo.ru/ff
Oa7b5a

bubnuoteka
LIOK https://m.edsoo.ru/ff
0a71d2

bubanoreka
ITOK https://m.edsoo.ru/ff
0a72fe

bubnuoreka
ITOK https://m.edsoo.ru/ff
0a740c

bubnuoreka
ITOK https://m.edsoo.ru/ff
0a786¢



22

23

24

25

26

27

28

29

30

31

32

33

OaBJICHUSA

BrnaxxHocTh Bo3ayxa.
Jlaboparopuas paboTa
"Onpenenenue
OTHOCHUTEIJIbHOMN
BJIAYKHOCTH BO31yxa"

Pemenue 3a1ay Ha
OIpEIEIECHUE
BJIAKHOCTH BO3/1yXa

[IpuHIMIBI pabOTHI
TEIJIOBBIX JBUTATENCH.
[TapoBas TypOuHa.
[Burarens
BHYTPEHHETO CrOpaHMs

KII/I TertoBoro
nBurareis. TemioBnie
MBUTATEITN U 3aIIUTa
OKpYKaroleil cpeapl
3aKOH COXpaHEHUs U
MpeBpaIeHus YHEPTUH
B TETUIOBBIX IpoIleccax

[TonroToBka K
KOHTPOJIBHOU padboTe
mo Teme "TemnmoBeie
aeieHns. Msmenenue
arperaTHbIX COCTOSIHUM
BemecTna"

KontponbHas padoTa
no Teme "TenmoBrie
aeieHns. Mismenenue
arperaTHbIX COCTOSIHUM
BemecTna"
DJeKTpU3aIus Tel.
[IBa pona
IEKTPUUECKUX
3apsa0B
Ypok-uccienoBanue
"DnekTpuzaius Tel
WHAYKIUEN U IIPU
COMPUKOCHOBEHUNU"
B3aumoaeiicTrue
3apsSKEHHBIX TEl.
3axoH Kynona

DIIEKTPUUECKOE TOJIE.
HanpsxeHHOCTD
JIEKTPUUECKOTO MOJIA.
[IpuHIUDI
Cyneprno3uluu
IIEKTPUUECKHUX TTOJIEN
Hocurenu

1

20.11.2025

26.11.2025

27.11.2025

03.12.2025

04.12.2025

10.12.2025

11.12.2025

17.12.2025

18.12.2025

24.12.2025

25.12.2025

14.01.2026

bubnuoteka
LOK https://m.edsoo.ru/ff
0a7628

bubnuoteka
LHOK https://m.edsoo.ru/ff
Oa7c7c

bubnuoreka
LIOK https://m.edsoo.ru/ff
0a83f2

bubnnoreka
LIOK https://m.edsoo.ru/ff
0a86ae

bubnuoreka
ITOK https://m.edsoo.ru/ff
0a87e4

bubnuoreka
ITOK https://m.edsoo.ru/ff
0a8a0a



34

35

36

37

38

39

40

41

42

43

44

ITEKTPUUECKUX
3aps/I0B.
DJIEMEHTapHbIN 3apsil.
Crpoenue aroma

[IpoBoHUKH U
MUAJICKTPUKHU. 3aKOH
COXpaHEHUS
3EKTPUIECKOTO
3apsia

Pemenue 3anau Ha
[IPUMEHEHHE CBOWCTB
IMEKTPUIECKUX
3apsiioB
DJIEKTPUUECKHH TOK,
YCIIOBHSI €TI0
CYIIIECTBOBAHUSI.
HcTounuku
IMEKTPUIECKOTO TOKA

[ewcTBus
IMEKTPUIECKOTO TOKA

Ypok-uccnenoBanue
"JlenicTBue
MEKTPUYECKOTO MO
Ha MIPOBOJHUKH U
MUAJIEKTPUKHA"

DJNEKTPUUECKUH TOK B
MeTaiax, KUAKOCTIX
1 razax

3J'IGKTpI/ILIeCKaﬂ OcIlb U
€€ COCTaBHBIC YaCTH

Cuna TokKa.
JTaGopaTtopnas pabota
"N3mepeHue u
pEryIupOBaHUE CUJIIBI
roka"

DIIEKTPUUECKOE
HaIpsHKEHUE.
BoasTmeTp.
JlTaGopaTtopnas pabota
"U3mepenue u
peryjampoBaHue
HaIpspKeHus "

ConpoTuBneHue
[IPOBOTHHKA.
YaensHoe
CONIPOTHUBJICHHE
BEI[ECTBA
JlabopaTopnas pabora
"3aBUCHMOCTD
IIEKTPUUECKOTO

1

15.01.2026

21.01.2026

22.01.2026
28.01.2026

1 29.01.2026

04.21.2026

05.02.2026

0.5 11.02.2026

0.5 12.02.2026

18.02.2026

19.02.2026

bubnuoteka
LOK https://m.edsoo.ru/ff
Oa8ef6

bubnuoteka
LOK https://m.edsoo.ru/ff
0a90cc

bubnuoteka
HOK https://m.edsoo.ru/ff
0a95a4

https://m.edsoo.ru/ff0a96b
2

bubnuoreka
LIOK https://m.edsoo.ru/ff
029838

bubnuoteka
LIOK https://m.edsoo.ru/ff
0a8bd6

bubanoreka
LOK https://m.edsoo.ru/ff
0a%e14

bubnuoreka
ITOK https://m.edsoo.ru/ff
0aa738

bubnuoreka
ITOK https://m.edsoo.ru/ff
0aa738



45

46

47

48

49

50

51

52

53

COIMMPOTHUBJICHUSA
MPOBOJHUKA OT €ro
OJIMHBI, IJIOIIaan
MONEPEYHOTO CEYCHUS
1 Marepuaia"

3aBUCHUMOCTD CHJIBI
TOKa OT HAIPSDKCHHUS.
3akon Oma miis
yqacTKa Iern

JTaGoparopnas pabota
"UccnenoBanue
3aBUCUMOCTH CHUJIIBI
TOKa, WIYIIEro Yepes
PE3UCTOP, OT
COMMPOTHUBJICHUSA
pe3ncropa u
HaIps>KCHUSA Ha
pesucrope"

[TocaenoBaTenbpHOE 1
mapajuieibHOE
COCANHCHUSA
HpOBOlIHI/IKOB

JIaboparopnas padota
"IIpoBepka npaBuia
CTIOKEHUS
HAIPSKEHU TpU
Mocje10BaTeIbHOM
COCIMHEHUHU ABYX
pe3ucTopoB"

JIaboparopnas pabota
"IIpoBepka npaBuia
IUTsl CUJTBI TOKA TpU
MapajyieIbHOM
COCMHEHUU
pe3ucTopoB"

Penienue 3agau Ha
[IPUMCHCHHUC 3aKOHA
OmMma AJI1 pa3JInMIHOIo
COCAMHCHUA
[IPOBOIHUKOB

PaGoTa u MomHOCTH
3JIEKTPUYECKOTO TOKA.
3akoH /[xoynsa-Jlenua
JlaGopatopHas
paboTa
"Onpenenenue
pabOThI ¥ MOIIIHOCTH
3JIEKTPUYECKOTO
Toka"

3J'ICKTpI/ILIeCKI/Ie OCIu

25.02.2026

26.02.2026

04.02.2026

05.03.2026

11.03.2026

12.03.2026

18.03.2026

19.03.2026

25.03.2026

bubnuoteka
LOK https://m.edsoo.ru/ff
Oaad4a

bubnuoteka
LOK https://m.edsoo.ru/ff
Oaa04e

bubnuoreka
LIOK https://m.edsoo.ru/ff
Oaaf8a

bubnuoteka
LIOK https://m.edsoo.ru/ff
0ab124

bubaunoreka
LOK https://m.edsoo.ru/ff
Oaaf8a

bubnuoreka
ITOK https://m.edsoo.ru/ff
0ab124

bubnuoreka
IMOK https://m.edsoo.ru/ff
Oab3e0

Bbubauoreka



54

55

56

57

58

59

60

61

1 IOTpeOUTENH
3JIEKTPUYECKOU
SHEPTHH B OBITY.
KopoTtkoe 3ambikanue

[TocTogHHBIE
MarHuThbl, UX
B3auMO/JIEHCTBUE

Ypok-uccinenoBanue
"U3yuenue nonen
MOCTOSIHHBIX
MarauToB"

MaruuTtHOE 1oJIe.
MaruutHoe 1moJjie
3eMJIa U €TO
3HAUEHHE IS )KU3HU
Ha 3emiie

[ToaroToBka K
KOHTPOJBHOU padoTe
o TemMe
"DeKTpuUecKue
3apsiabl. 3apsoKCHHBIS
Tena U ux
B3aMMOIEHCTBUSL.
[TocTositHHBIN
MEKTPUIECKUN TOK"

KonTponsHas pabora
o Teme
"DyeKTpuYecKue
3apsibl. 3apsKEHHBIC
Tena U ux
B3aMMO/ICHCTBUSL.
[TocTrosiHHBII
EKTPUICCKUN TOK" /
Bcepoccuiickas
npoBepoyHas paboTa

PesepBHBI ypOK.
PaboTa c Tekctamu no
reme "[locTostHHBIM
EKTPUICCKUN TOK" /
Bcepoccuiickas
nmpoBepoYHas paboTa

OmnsIT Opcrena.
MaruutHoe noJe

JJICKTPHUYICCKOTI'0 TOKA

MaruutHoe noJe
KaTYILIKHA C TOKOM

[Ipumenenune
3JIEKTPOMAarHuTOB B
TEXHUKE.

JlabopaTopnas pabora

"N3yuyenue necTBus

26.03.2026

1 08.04.2026

09.04.2026
15.04.2026

16.04.2026

22.04.2026

23.04.2026

0.5 29.04.2026

LOK https://m.edsoo.ru/ff
0ab660

bubnuoteka
LOK https://m.edsoo.ru/ff
Oac3d0

bubnuoteka
HOK https://m.edsoo.ru/ff
OacOba

bubnuoteka
IHOK https://m.edsoo.ru/ff
Oabd2c

bubnnoreka
HOK https://m.edsoo.ru/ff
Oabea8

bubnauorexa
LOK https://m.edsoo.ru/ff
Oacdc6

bubnuoreka
ITOK https://m.edsoo.ru/ff
Oac1d2

Bbubnunoreka
ITOK https://m.edsoo.ru/ff
Oac74a



62

63

64

65

66

67

68

MarHUTHOTO TOJIS Ha
[MPOBOJIHUK C TOKOM"

DJEeKTPOIBUTATEINb
[IOCTOSIHHOTO TOKa.
Hcnonws3oBanue
3JIEKTPOIBUTaTENEH.
JTaGoparopnas pabota
"KoHcTpyHnpoBaHue u
U3y4yeHue paboThl
EKTpoABUTATENS "

OnbiTel @apajes.
3akoH
3JIEKTPOMArHUTHOM
nHaykuuu. [IpaBuino
Jlenna

DIIeKTpOTEeHEPaTop.
Crioco6bl oIy4YeHust
EKTPUIECKON
SHEPTHUH.
DNEKTPOCTAHIIMU HA
BO300HOBIISIEMbIX
ACTOYHUKAX SHEPTUU

[ToaroroBka K
KOHTPOJBLHOM padoTe
o TeMe
"DyeKTpuyecKue u
MarHuTHEIC SBIICHHS"

KonTponrsHas pabora
o TemMe
"DJIeKTpUYECKHUE U
MarHUTHbIC SBJICHUA"

PesepBHBIN ypOK.
Pabota ¢ TekcTaMu 1o
teMe "TemnoBsie
SIBJICHUA"

Pe3epBHbIl ypOK.
Pabota ¢ TekcTaMu 110
TeMe "MarauTHbIC
SIBJICHUA"

OBIIEE KOJIMYECTBO
YACOB I1O0
I[TPOTPAMME

Ne i/

9 KIIACC

Tema ypoka

Mexannueckoe
JIBYDKEHHE.

68

30.04.2026

06.04.2026

07.05.2026

13.05.2026

14.05.2026

20.05.2026
21.05.2026

14.5

KoanuyecTBO 4acoB

Bcero K.p.
1

ILp.

JlaTta
H3YYeHUS

I1J1aH

02.09.2025

daxr

bubnuoteka
LOK https://m.edsoo.ru/ff
Oac86¢c

bubnuoteka
OK https://m.edsoo.ru/ff
Oacbl14

bubnuoreka
LHOK https://m.edsoo.ru/ff
OaccSe

DJIEKTPOHHBIE
nugposbie
o0pa3oBaTte/ibHbIE
pecypcsl

bubnunoreka

ITOK https://m.edsoo.ru/ff



10

11

12

13

14

MarepuaibHas TOUKa

Cucrema orcuerTa.
OTHOCUTEIBLHOCTD
MEXaHUIECKOTO
IBUKEHUSA

PaBHOMepHOE
MIPSIMOJIMHENHOE
JABUKECHUE

HepasnomepHnoe
MIPSIMOJIMHENHOE
nekenue. CpeaHsis u
MTHOBEHHAsl CKOPOCTh

[IpssMmonmHENHOE
PaBHOYCKOPEHHOE
JBH>KEHUE. Y CKOpEHUE

CxopocTb
MIPSMOJIMHENHOTO
PaBHOYCKOPEHHOT'O
neuxeHus. ['padux
CKOPOCTH

JlabopaTtopHnast pabota
"Onpenenenne
YCKOpPEHUS Tea MpH
PaBHOYCKOPEHHOM
JBUKEHHUH T10
HaKJIOHHOH
JI0CKOCTH "

CBoOoaHOE mTageHne
Tenn. OneiTel [Nannnes

PaBHOMepHOE
JBUKEHHE T10
okpyxxHoctu. [lepuon
Y 4acToTa OOpaIlieHus..
JluneiiHas u yrioas
CKOPOCTH

LlenTpocTpeMUTeIHLHO
€ YCKOpEeHHE

[TepBriii 3ak0H
HrroTona. Bekrop
CUJIBI

Bropoi1 3akoH
HrrotoHa.
PaBHozelicTByrOIAs
cuIa

Tperuii 3aKk0H
HrrotoHa.
Cynepno3unus cui
Pemenue 3amau Ha

MIPUMEHEHHE 3aKOHOB
Hrrotona

03.09.2025

03.09.2025

09.09.2025

10.09.2025

10.09.2025

1 16.09.2025

17.09.2025

17.09.2025

23.09.2025

24.09.2025

24.09.2025

30.09.2025

01.10.2025

0ad474

bubnuoteka
LOK https://m.edsoo.ru/ff
0ad474

bubnuoteka
LOK https://m.edsoo.ru/ff
Oad19a

bubnuoteka
LHOK https://m.edsoo.ru/ff
0ad8d4

bubnuoreka
LIOK https://m.edsoo.ru/ff
0adbl18

bubnuoteka
LIOK https://m.edsoo.ru/ff
0ael76

bubanoreka
ITOK https://m.edsoo.ru/ff
0ae612

bubnuoreka
ITOK https://m.edsoo.ru/ff
Oaec72a

bubnuoreka
ITOK https://m.edsoo.ru/ff
0ae982

Bbubnunoreka
ITOK https://m.edsoo.ru/ff
Oaebbc



15

16

17

18

19

20

21

22

23

24

25

26

27

Cuna ynpyrocti.
3axoH ['yka

Pemmenue 3a1ay 1o
teme «Cuia

YIIPYTOCTH
JIaboparopHas paboTa
«Ornpenenenue

YKECTKOCTH MPY>KUHBI»

Cuna tpenus

Pemenue 3agau no
Teme «Cuia TpeHUs

JlabopaTtopHnasi pabota
"Onpenenenue

ko3¢ dunmeHTa
TPEHUS CKOJIbKEHUS"

Pemrenue 3agad o
TeMe "3aKOHBI
Hrrorona. Cuna
ynpyroctu. Cuna
Tpenus"

Cuna TSKeCTH U 3aKOH
BCEMHUPHOTO
TATOTEHUSL.
Yckopenue
CBOOOIHOTO ITaICHU
Ypok-koH(bepeHIus

" JIBM>KEHHE T
BOKpYT'
IPaBUTALIMOHHOTO
uentpa (ConneuHast
cucrema). ['amaktuxu"

Pemenne 3agay mo
TeMe "Cuiia TSOKECTH U
3aKOH BCEMHPHOTO
TATOTCHUA"

[TepBas kocMu4eckas
CKOPOCTb.
HesecomocTs u
Meperpy3Ku

PaBHOBeCHE
MaTepHUaTbHON TOUKH.
AbcomoTHO TBEpPIOE
TEJNO.

PaBHOBecue TBEpIOTO
Tesa C 3aKperIEHHON
OCBIO BpallCHUS.

MowmeHT cuinsl. LenTp

01.10.2025

07.10.2025

08.10.2025

08.10.2025

14.10.2025

15.10.2025

15.10.2025

21.10.2025

22.10.2025

22.10.2025

05.11.2025

05.11.2025

11.11.2025

https://m.edsoo.ru/ffO0aeca2

bubnuoteka
LOK https://m.edsoo.ru/ff
Oaee28

bubnuoteka
LOK https://m.edsoo.ru/ff
0af738

bubnuoteka
LHOK https://m.edsoo.ru/ff
Oafa26

bubnuoteka
LHOK https://m.edsoo.ru/ff
Oaf8be

bubnuoteka
LHOK https://m.edsoo.ru/ff
Oafb8e

bubnuoreka
LIOK https://m.edsoo.ru/ff
0af044

bubnuoreka
ITOK https://m.edsoo.ru/ff
Oaf5f8

bubnuoreka
ITOK https://m.edsoo.ru/ff
Oaf33c

bubnuoreka
ITOK https://m.edsoo.ru/ff
Oafe36



28

29

30

31

32

33

34

35

36

37

38

TAXKECCTU

Pemrenue 3agad 1o
teme "MOMEHT CHJIBI.
LenTp Tsxxectn"

IToaroroBka x
KOHTpPOJIbHOH padoTe
10 TEME
"MexaHH4ecKoe
JBIKEHHE.
BzaunmonerictBue ten"

KonTtponsHas pabora
10 TeME
"MexaHn4ecKoe
IBIDKEHUE.
BzaunmonetictBue ten"

Nmnynsc Tena.
Nmnynbe cuitbl. 3aK0H
COXpaHEHUS
UMIyJbca. YOPYyroe u
HEYTpyroe
B3anMMOJICHCTBHE
Pemrenue 3agad 1o
TeMe "3aKkoH
COXpaHEHUs
umnynabca"
VYpok-koHbepeHus
"PeakTuBHOE
JNBUKEHHE B IPUPOJIE
U TeXHHUKE"

Mexanunyeckas pabota
Y MOIIIHOCTb

PabGora cunbl TsDKeCTH,
CHWJIBI YIIPYTOCTH U
CHWJIBI TPEHUS

JlaGopaTopHas pabota
«Omnpenenenue
paboThI CUJIBI TPEHUS
MIPH pAaBHOMEPHOM
JBUKEHUHU TeJa 10
TOPU30HTAIBHOU
MMOBEPXHOCTU»

CBs13b DHEPruM U
paloTBHI.
IToreHumanpHas
SHEprus

Kunernueckas
sHeprus. Teopema o
KHUHETHYECKOM
SHEPTUU

12.11.2025

12.11.2025

18.11.2025

19.11.2025

19.11.2025

25.11.2025

26.11.2025

26.11.2025

02.12.2025

03.12.2025

03.12.2025

bubnuoteka
LOK https://m.edsoo.ru/ff
0b02b4

bubnuoteka
LOK https://m.edsoo.ru/ff
0b0408

bubnuoteka
LOK https://m.edsoo.ru/ff
0b06ec

bubnuoteka
LHOK https://m.edsoo.ru/ff
0b07fa

bubnuoreka
LIOK https://m.edsoo.ru/ff
0b096¢

bubnuoteka
LIOK https://m.edsoo.ru/ff
0b0a84

bubnuoreka
ITOK https://m.edsoo.ru/ff
0b0db8

bubnuoreka
ITOK https://m.edsoo.ru/ff
0b0c32



39

40

41

42

43

44

45

46

47

48

49

50

3aKOH COXpaHEHMs
OHCPTHUU B MCXAaHUKC

JIaboparopHas paboTa
«M3ydeHue 3akOHa
COXpaHCHHSI SHEPTUI»

KomnebarensHoe
AIBUXXCHUEC U €TI0
XapaKTEpUCTUKH

3aryxatromue
KoJIeOaHusI.
BreiHyX1eHHBIE
KoJiebanus1. Pesonanc

MaTteMaTH4eCKU 1
NPY>KUHHBIN
MAasTHUKH

Ypok-uccienoBaHue
«3aBUCHUMOCTh
nepuoja KojieGaHui
OT KECTKOCTH
MIPYXUHBI 1 MACChI

rpy3a»
[IpeBpamienue
SHEPTrUM Npu
MEXaHUYECKUX
KoJIeOaHusAX

JlabopaTtopHnast pabota
«Omnpexnenenue
4acTOTHI U TIEPHOJIA
KoeOaHui
MPY>KUHHOTO
MAasATHUKA»

JlaGopaTtopHas pabota
«IIpoBepka
HE3aBHUCHUMOCTHU
nepuoja Kojiebanun
rpy3a, MOIBEIICHHOTO
K HUTH, OT Macchl

rpy3a»
MexaHnuueckue
BoJiHBL. CBOMCTBA
MEXaHHYECKUX BOJIH.
[IpononbHbIE U
MOIEPEYHBIE BOIHBI
Ypok-koHpepeHIus
"MexaHndecKrue
BOJIHBI B TBEPIOM
tene. CeiicMuueckue
BOJIHBI"

3BYK.
Pacnipoctpanenue u

09.12.2025

10.12.2025

10.12.2025

16.12.2025

17.12.2025

17.12.2025

23.12.2025

24.12.2025

24.12.2025

13.01.2026

14.01.2026

14.01.2026

bubnuoteka
LOK https://m.edsoo.ru/ff
Obl2fe

bubnuoteka
LOK https://m.edsoo.ru/ff
0b1858

bubnuoteka
LHOK https://m.edsoo.ru/ff
0b20f0

bubnuoteka
LHOK https://m.edsoo.ru/ff
0b197a

bubnuoreka
LIOK https://m.edsoo.ru/ff
Oblaec

bubnuoteka
LOK https://m.edsoo.ru/ff
0b197a

bubnuoreka
ITOK https://m.edsoo.ru/ff
Ob21fe



51

52

53

54

55

56

57

58

59

60

61

OTpa’KeHHE 3ByKa

Ypok-uccnenoBanue
"Habmronenue
3aBUCHUMOCTH BBICOTHI
3ByKa OT 4aCTOTHI"

I'poMKkoOCTB 3ByKa 1
BBICOTA TOHA.
AKyCTUYECKHI
pe30HaHC
VYpox-koHpepeHuus
"VnpTpa3Byk u
nH(ppa3ByK B IPUPOJIE
H TeXHuke"
IloaroroBka k
KOHTpPOJIbHOH padoTe
mo TeMe "3aKOHEBI
COXpaHEHHS.
MexaHandeckue
KoJeOaHMs ¥ BOJIHEI"

KonTtponsHas pabota
1o TeMe "3aKOHEBI
COXpaHEHHS.
Mexaandeckue
KoJeOaHus U BOJIHEI"

DJIEKTPOMArHuTHOE
ToJie.
DJIEKTPOMAarHuTHbHIE
BOJIHBI

CBolicTBa
ANIEKTPOMArHUTHBIX
BOJH
Ypok-koH(bepeHIus
"[Txana
ANEKTPOMArHAUTHBIX
BoyH. Mcnonp3oBanue
ANEKTPOMAarHATHBIX
BOJIH JUIS1 COTOBOM
cBs3n"

Ypok-uccienoBanue
"N3y4yeHne cBONCTB
AIIEKTPOMArHUTHBIX
BOJIH C IOMOIIIBIO
MOOHIIEHOTO
tenedona”

Pemenue 3amau Ha
ONpeIeTIEHUE YacTOThI
U JUIMHBI
ANEKTPOMAarHUTHOM
BOJIHBI

3J'ICKTpOMaFHI/ITHa${

1

20.01.2026

21.01.2026

21.01.2026

27.01.2026

28.01.2026

28.01.2026

03.02.2026

04.02.2026

04.02.2026

10.02.2026

11.02.2026

bubnuoteka
LOK https://m.edsoo.ru/ff
0b23ca

bubnuoteka
LHOK https://m.edsoo.ru/ff
0b2510

bubnuoreka
LIOK https://m.edsoo.ru/ff
Ob2abe

bubnuoteka
LOK https://m.edsoo.ru/ff
Ob2fe6

bubnuoreka
ITOK https://m.edsoo.ru/ff
0Ob2c6e

Bbubnauoreka



62

63

64

65

66

67

68

69

70

71

MpUpPO/JIa CBETA.
CkopocTtsb cBeTa.
BonHoBEIC CBOICTBA
CBETa

WUctounukm cBeTa.
[IpssMmonuHeEnHOE
pacnpocTpaHeHue
cBeTa. 3aTMCHHS
Connua u JIynst

3aKOH OTpaXKeHUs
cBeTa. 3epkaina.
Pemenue 3agau Ha
IIPUMEHEHNE 3aKOHA
OTpaXKCHHS CBETA

[Ipenomiienue ceera.
3aKoH MpeToMIICHUS
cBeTa

[TosiHOE BHYTpEHHEE
OTPaKEHUE CBETA.
Hcnonb3zoBanue
IIOJIHOT'O BHYTPEHHETO
OTpaXXEHUS B
ONTUYECKUX
CBETOBOJIaX

JlabopaTtopHnast pabota
"UccneqoBanue
3aBUCHMOCTH yIJia
MIPETOMIICHUS
CBETOBOTO JIy4ya OT
yTJia MajaeHusD
Ypok-koHbepeHIus
"Ucnonp3oBanue
MTOJTHOTO BHYTPEHHETO
OTPaKCHUS:
CBETOBOJIBI,
OIITUKOBOJIOKOHHAS
CBSI3B"

JImuzel. Onrnyeckas
CHJIa JIMH3bI

[Toctpoenne
M300paxeHuil B
JTUH3aX

JIaGoparopHas paboTa
"Onpenenenue
¢dboxycHOTO
paccTosHUS U
OTITHYECKOH CHIIBI
coOuparore JTUH3bI"

VYpoxk-koHpepeHuus

11.02.2026

17.02.2026

18.02.2026

18.02.2026

24.02.2026

25.02.2026

25.02.2026

03.03.2026

04.03.2026

04.03.2026

LOK https://m.edsoo.ru/ff
0b31d0

bubnuoteka
LOK https://m.edsoo.ru/ff
0b3658

bubnuoteka
LOK https://m.edsoo.ru/ff
0b38c4

bubnuoteka
LHOK https://m.edsoo.ru/ff
Ob3aea

bubnuoteka
HOK https://m.edsoo.ru/ffOb
3cSc

bubnuoreka
ITOK https://m.edsoo.ru/ff
0b3f2c

bubnuoreka
ITOK https://m.edsoo.ru/ff
Ob444a

bubnuoreka
ITOK https://m.edsoo.ru/ff
0b4206

Bbubauoreka
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"OnTuueckue
JIMH30BbIe TPHOOPHI"

I'ma3 xak onruueckas
cucrema. 3peHue

VYpoxk-xoHpepeHuus
"JleeKThI 3peHusL.
Kaxk coxpanuts
3penue"”

Pasnoxenne 6e10ro
CBETa B CIICKTP.
OmnbiTel HeroToHa.
CnosxxeHnue
CHEKTPaIbHBIX
1uBeToB. [{ucnepcus
cBeTa

JlabopaTtopHnast pabota
"OMBITHI IO
pa3oKeHUI0 0eIoro
CBETa B CIICKTP U
BOCITPHUSTHIO [IBETA
gepe3 [BETOBBIC
¢buasTpH"
YpoK-npakTUKyM
"BoJyiHOBBIE CBOMCTBA
CBeTa: AUCIepCHs,
uHTephepeHIUs U
mudpakus"”

Omnbiter Pesepdopna u
IJIaHeTapHasi MOJIEIb
aToma

[Toctynatet bopa.
Monens aroma bopa

Hcnyckanue u
MOTJIOIIEHUE CBETA
atomoM. KBaHTHI.
JIuneiyaThie CIIEKTPbI
YPOK-IIPaKTUKYM
"Habnroneaue
CHEKTPOB
ucnyckanus"

PannoakTBHOCTE U €€
BUJIBI

Crpoenue aTOMHOTO
anpa. Hykinonnas
MOJEIb
PannoaktuBHBIE
IIPEBPALLEHUS.
N3oTomnsl

10.03.2026

11.03.2026

11.03.2026

17.03.2026

18.03.2026

18.03.2026

24.03.2026

25.03.2026

25.03.2026

07.04.2026

08.04.2026

08.04.2026

LOK https://m.edsoo.ru/ff
OcOa7e

bubnuoteka
LOK https://m.edsoo.ru/ff
0b4684

bubnuoteka
LOK https://m.edsoo.ru/ff
0cOfdc

bubnuoteka
LHOK https://m.edsoo.ru/ff
OcOe2a

bubnuoteka
LIOK https://m.edsoo.ru/ff
Ocl2a8

bubanoreka
ITOK https://m.edsoo.ru/ff
Ocl44c

bubnuoreka
ITOK https://m.edsoo.ru/ff
0c1550

bubnuoreka
ITOK https://m.edsoo.ru/ff
0c1672

bubnuoreka
ITOK https://m.edsoo.ru/ff
Oc18ac

bubnuoreka
ITOK https://m.edsoo.ru/ff
Oclal4
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IIepuon nomypacnana
Pemenue 3asau o
TEeMe:
"PagnoaKkTUBHEBIE
npeBparnieHus"
VYpoxk-xoHpepeHuus
"PamnoaKkTUBHEIE
W3JIy4eHHS B TPUPO/IE,
MEIULIMHE, TEXHUKE"
SAnepHble peaknuu.
3aKOHBI COXPAHEHUS
3apsJI0BOTO U
MAacCOBOTO YHCEIT

DOHeprus cBs3U
aTOMHBIX sifep. CBs3b
Macchl U SHEPTUH

Pemrenue 3agad 1o
Teme "SnepHble
peakuun"

Peakuuu cunrtesa n
TICJICHHS SIAEP.
Hcrounuku sHEprun
CouHIia 1 3B€31
VYpok-koHbepeHIus
"SAnepHas sHEpreTUKa.
HeicTBus
PagOAKTUBHBIX
W3JTyYEHHUI Ha KUBbBIE
OpraHU3MBbl

Pemenue 3amgay no
TeMe
"DIeKTpOMarHUTHOE
ToJie.
DNeKTpOMarHuTHbIE
BoJHBI. KBaHTOBBIE
siBIeHUS"

KonTtponsHas padora
o TeMe
"DJIeKTpOMarHUTHOE
noJie.
DNeKTpOMarHUTHbIE
BOJIHBI. KBaHTOBBIE
siBIeHUS"

[ToBTOpEHME,
o0oOrieHue.
JIaGopatopHsble
paboTHI 1O KypCy
"B3aumoielicteue

n

Tel
[ToBTOpEHME,

14.04.2026

15.04.2026

15.04.2026

21.04.2026

22.04.2026

22.04.2026

28.04.2026

29.04.2026

29.04.2025

05.05.2026

06.05.2026

06.05.2026

bubnuoteka
LOK https://m.edsoo.ru/ff
Oclb4a

bubnuoteka
LOK https://m.edsoo.ru/ff
0c2126

bubnuoteka
LOK https://m.edsoo.ru/ff
Oclc58

bubnuoteka
LHOK https://m.edsoo.ru/ff
Ocld7a

bubnuoteka
LHOK https://m.edsoo.ru/ff
Ocle88

bubnuoteka
LIOK https://m.edsoo.ru/ff
0c223e

bubnuoreka
ITOK https://m.edsoo.ru/ff
0c245a

Bbubnauoreka



00001Ienue. Pemienue
pacYeTHBIX U
Ka4yeCTBEHHBIX 3a/1a4
o teme "TemnoBrlie
nporecch”
IToBTOpEHNME,
0000menue. Pemienne
pacUeTHBIX U

LOK https://m.edsoo.ru/ff
0c2572

bubmmoreka

96 KaueCTBEHHBIX 3a]1a4 12.05.2026 LOK https://m.edsoo.ru/ff
o teme "KIT/] Oc2a22
TETIJIOBBIX
nBUTaTenei"
[ToBTOpEHME,
00606menue. Pemenne Eu6ImoTeKa
97 PACHCTHRIX H 13.05.2026 LIOK https://m.edsoo.ru/ff
KaueCTBEHHBIX 33]1a4
o teme "KII/] 0c2b30
3JEKTPOYCTAaHOBOK"
[ToBTOpEHME,
00600mIeHME. bubnuoteka
98 JlabopaTopHbIie 13.05.2026 LHOK https://m.edsoo.ru/ff
paboTHI TIO KypCy Oc2c52
"CBeToBbIE sIBJIICHUSA"
[ToBTOpEHME,
o6o06menue. Padora ¢ bubnuoreka
99 TEKCTaMHU 110 TEME 19.05.2026 LIOK https://m.edsoo.ru/ff
"3aKOHBI COXpaHCHUS Oc2d6a
B ME€XaHHUKe"
[ToBTOpEeHUE
O6O6H_II;HI/IC. ,Pa60Ta c bubmotera
100 20.05.2026 HOK https://m.edsoo.ru/ff
TEKCTaMU I0 TeMe
" " 0c2e82
Konebanus u BoJIHBI
[ToBTOpEeHUE
O6O6H_II;HI/IC. ,Pa60Ta c bubsmotexa
101 20.05.2026 LOK https://m.edsoo.ru/ff
TEKCTaMU T0 TeMe
" " 0c3044
CBeToBbIE SIBICHHUS
IToBTOpEHME,
0000m1enue. Pabora ¢
102 TEKCTaMH I10 TEME 26.05.2026
"KBanToBas u siaepHas
¢uznka"
OBILEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

MPOBEPSIEMBIE ITPEIMETHBIE PE3YJIbTATbl OCBOEHUSI OCHOBHOI
OBPA30BATEJBbHON MPOT'PAMMBI OCHOBHOI'O OBIIEI'O OFPA30OBAHMS

7 KJIACC
Kon . .
DOBEDSIEMOTO IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI OCBOCHHS OCHOBHOH 00pa30oBaTe/IbHOM
posep NPOTrPaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yJabTara

1.1 HCIIOJIb30BATb U3YUCHHBIC ITOHATHA



1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

1.10

1.11

1.12

1.13

1.14

1.15

pa3nuyarh SBJICHUS MO OIMCAHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3NIECKOe SBIICHHE

pacrno3HaBaTh MPOSIBICHUE M3YUYCHHBIX (DU3HMUYECKUX SBJICHUI B OKPY)KAIOILIEM MHUpPE, B
TOM 4YHClie (PU3NYECKHE SIBICHHS B INPUPOJE, MPU ITOM IEPEBOAUTH MPAKTHUYECKYIO
3a7aqy B y4eOHYIO, BBIIEISITH CYIIECTBEHHBIC CBOWCTBA (TIPH3HAKH) (H3HMUYECKHX
SIBIICHUI

OIMCHIBATh M3YYCHHBIC CBOWCTBA TNl M (PM3MUCCKUE SBJICHHS, UCIIONB3Ys (DU3UUCCKHEC
BEJIMYMHBI, TIPU ONMCAHUH TPABWIILHO TPAKTOBATh (PU3UUECKHI CMBICI HUCIIOJIb3YEMBIX
BEJIMYMH, WX OOO3HAYCHHS W €AWHUIBI (DU3MIECKUX BEIMYUH, HAXOIUTH (DOpMYIIHI,
CBSI3BIBAIONINE JIAHHYIO (PH3MYECKYIO BEIMYMHY C APYTMMH BEIHMYMHAMH, CTPOUTH
rpaduKy H3y4eHHBIX 3aBUCUMOCTEH (DU3NYECKUX BEJIMIMH

XapaKTepu30BaTh CBOMCTBA Tel, (QU3UYECKUE SIBIEHHS M IPOLECCHl, HCHOIb3Ys
M3y4YEHHBIE 3aKOHBI, IIPY 3TOM J[aBaTh CIOBECHYIO (POPMYIIMPOBKY 3aKOHA U 3alHMChIBATH
€ro MaTeMaTH4YECKOE BBIPAKEHUE

OOBSICHATH (PU3UUECKUE SIBIICHHS], IIPOLIECCHI U CBOIMCTBA TEJl, B TOM YHCIIE U B KOHTEKCTE
CUTyallud  IIPAKTHKO-OPUEHTHPOBAHHOTO  XapakTepa:  BbIABIATH  NPUYUHHO-
CIIEJICTBEHHBIE CBSI3H, CTPOUTH 00bsICHEHHE U3 1 — 2 TIOTHUECKUX 1IaroB ¢ Onopoii Ha 1 —
2 W3y4EeHHbIX CBOMCTBA (U3MYECKUX SIBICHUH, (U3HMUECKUX 3aKOHA WU
3aKOHOMEPHOCTH

pewmath pacuéTHble 3amaud B | — 2 JAeHCTBUS, HCIOJNB3YS 3aKOHBI U (HOPMYIIBL,
CBSI3bIBAIOIINE (PU3UYECKUE BEJTMUMHBI: HA OCHOBE aHAIIN3a YCJIOBHUS 3a/1a4H 3alMChIBaTh
KpaTKoe YCJIOBHE, MOJACTABIATH (HU3MYECKUE BEIMYMHBI B (OPMYJBbl M IMPOBOAUTH
pacuéThl, HAXOIWUTh CHpPABOYHBbIC JAHHbIE, HEOOXOAMMBIC JUIA pEIIEeHHs 3a/ad,
OLICHMBATh PEATMCTUYHOCTD MOTy4€HHOM (PH3UUECKON BETUIUHBI

pacrno3HaBaTh MPOOIEMBbI, KOTOPBIE MOKHO PELIUTH MPH MOMOIIN (PU3UYECKUX METOOB,
B ONHMCAaHMM UCCJENOBAaHMS BBIIENSATH IMPOBEPSIEMOE MPEINONIOKEHHE (TUIOTE3Y),
pa3nuyuaTh U WHTEPIPETUPOBATh MOJMYyYEHHBIN pe3yiabTaT, HaXOAUTh OLIMOKH B XOJIe
OTIbITA, JIETIATh BBHIBOIBI 110 €70 pe3yJibTaTamM

MIPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3NYECKUX SIBICHUNA WM (PU3NYECKUX CBOMCTB
Ten:  (GOpMYIUpPOBATh IPOBEPSAEMbIC TMPEINOIOKEHUs, COOMpaTh YCTAaHOBKY W3
MIPEATIOAKEHHOTO 000PYIOBAaHUS, 3aIIMCHIBATH XOJ OMbITa U (HOPMYIUPOBATH BHIBOIBI

BBIMOJIHATh MPSIMbIE HM3MEPEHUS] C UCIOJIb30BAaHHMEM aHAJIOTOBBIX M IU(POBBIX
puOOPOB, 3amKChIBATh IMOKAa3aHUs NPUOOPOB € YUETOM 3aJaHHON aOCONIOTHOM
MIOTPEIIHOCTH U3MEPEHHI

IIPOBOAWUTL HMCCIICAOBAHUC 3aBUCUMOCTH OJIHOM (bHSH‘IGCKOﬁ BCJIIMYMHBI OT I[perﬁ C
HCIIOJIb30OBAHUCM  IIPAMBIX HSMepeHHﬁ, y4aCTBOBaTb B IUIAHUPOBAHUUA y‘Ie6HOFO
HCCICI0BaHM:, CO6I/IpaTL YCTAaHOBKY U BBIIIOJIHATD U3MEPCHUA, CICAYS TPEIIIOKCHHOMY
IJ1aHYy, q)HKCHpOBaTL PE3YyJIbTATHI HOJ'Iy‘iCHHOﬁ 3aBUCHUMOCTH (I)I/I3I/I‘I€CKI/IX BCIIMYMH B
BHJAC IIPCIIOKCHHBIX Ta6J'II/II_[ n I’pa(bI/IKOB, ACJIaTb BBIBOABI II0 pE3ylibTaTaM
HUCCIICO0BaHUA

MPOBOJIUTh KOCBEHHBIC HM3MEpeHUs] (DU3MUCCKUX BEIMYMH, CICAYS NPEIOKESHHOU
WHCTPYKIIUH: TIPH BBIIOJHEHUN M3MEPEHUIH COOMPATh 3KCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYUCIIATH 3HAUCHUE UCKOMOM BEIMYHHBI

COONIOaTh TIpaBMJIa TEXHUKH O€30MacHOCTH Tpu  paboTe ¢  J1abopaTOpHBIM
000opyIOBaHEM

yKa3blBaTh  TMPUHIMIBI  JCHCTBHS  NPUOOPOB W TEXHUUECKUX  YCTPOWCTB,
XapaKTepU30BaTh TPHUHIUIBI JICUCTBUS HM3YYCHHBIX MPUOOPOB M  TEXHUYECKHUX
YCTPOWCTB C TIOMOIIBIO MX OINMCAHWS, UCIOJB3YsS 3HAHHS O CBOMCTBAX (PU3HMUECKUX
SIBJICHUI ¥ HEOOXO0IMMbIC (PU3NUECKHE 3aKOHBI U 3aKOHOMEPHOCTH

NPUBOJUTH TpUMEPHl (HAXOAuTh HHPOpMALMIO O TMpHUMepax) MNPaKTUYECKOrO



1.16

1.17

1.18

1.19

UCTIONIB30BaHUS (PM3MYECKUX 3HAHMKA B TOBCEJHEBHOM >KM3HM ISl OOECIICUeHUs
0e30MacHOCTH TpH OOpalleHHMH ¢ NpUOOpaMM M TEXHHYECKUMH YCTpOHCTBaMH,
COXpaHEHHs 3/I0pOBbS M COOMIOZACHHMS HOPM SKOJIOTMYECKOTO TIOBEJICHUS B
OKpYXKaroueu cpeze

OCYIIECTBIIATH OTOOP MCTOYHHKOB MH(pOPMAIMU B ceTW VMHTEPHET B COOTBETCTBUH C
3a7jaHHBIM TTOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOLUXCS 3HAHUN U yTEM CPaBHEHUS
Pa3IMYHBIX UCTOYHHKOB BBIACIATH MH(POPMALIUIO, KOTOpAs SBISETCS MPOTUBOPEUUBON
WM MOKET OBITh HEIOCTOBEPHOM

WCTIONI30BaTh TP BBIMOJHEHUH yYE€OHBIX 3aJaHH HAYYHOIOIMYISIPHYIO JIUTEPATYPY
(U3UYECKOTO COIep KaHMs, CIIPaBOYHBIE MaTEpHAIIbI, PECypCchl ceTH VIHTepHeT, BiajieTh
npuéMaMy KOHCIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHMs HH(OpMalMU W3 OJTHOM
3HAKOBOM CHUCTEMBI B JIPYTYIO

CO3/1aBaTh COOCTBEHHbIE KpaTKHE MMCbMEHHBIE U YCTHBIE COOOIIEHHUs] HAa OCHOBE 2 — 3
HCTOYHUKOB MH(opMannuu (HU3NUECKOTO COAEP)KaHMs, B TOM YHCJE MyOJMYHO JEeNaTh
KpaTKue COOOIIEHNs O pe3yJbTaTaX MPOEKTOB WM YY€OHBIX MCCIEAOBAaHUMN, IPH ITOM
IpaMOTHO  HCMOJIb30BaTh M3YYEHHBIM TMOHATUMHBIA ammapar Kypca (DU3UKH,
COIIPOBOXK/IaTh BBICTYIUICHHE Mpe3eHTalnei

IIPY BBINOJHEHUH YYEOHBIX MPOEKTOB U MCCIIEOBAHUIN PACHpEeNiTh 00I3aHHOCTH B
rpyIIe B COOTBETCTBUM C MOCTaBJICHHBIMU 33/la4yaMH, CIEAUTH 32 BHIMOJIHEHUEM IIJIaHa
NCUCTBUH, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIM BKJIAQ B JCATEIBHOCTH TPYIIIHI,

BBICTpanBaTb KOMMYHHKATHUBHOC BSaHMOHeﬁCTBHe, YUYUTBIBass MHCHUC OKPYKAIOIIHUX

Kon
MPOBEPSIEMOT0
pe3yJabTaTa

1.1
1.2

1.3

1.4

1.5

1.6

1.7

8 KVIACC

IIpoBepsiemble peaMeTHBIE Pe3yJIbTAThI 0CBOEHUSI OCHOBHOI 00pa30oBaTe/ibHOM
NMPorpaMMbI OCHOBHOI'0 00111ero 00pa3oBaHust

HCIIOJIB30BaTh IOHATHSA

pa3nuyaTh SBJICHUS MO ONMCAHUIO UX XapaKTEpHBIX CBOICTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOLIUX TaHHOE (PU3NYECKOe SIBIICHHE

pacrio3HaBaTh MPOSBICHNE N3YUYEHHBIX (DU3UYCCKUX SBJICHUN B OKPY)KAIOIIIEM MHUPE, B
TOM 4HucClie (GU3NIECKUE SBJICHUS B NPUPOJIC, TIPU STOM IMEPEBOAUTH MPAKTUYCCKYIO
3aa49y B Y4eOHYIO, BBUICIATH CYIIICCTBEHHBIC CBOMCTBA (MPHU3HAKK) (PU3HUECKUX
SIBJICHHUI

OIIUCBIBATb U3YYCHHBIC CBOICTBA Tl U (bHSI/I‘{eCKI/Ie SIBJICHUSL, UCIIOJIb3YA (1)I/I3I/I‘IGCKI/IG
BCJIIMYUHBI, IIPHU OIMUMCAHHUHU IIPABHUJIBHO TPAKTOBATbH (I)I/ISI/I‘ICCKI/Iﬁ CMBICJI UCIIOJIb3YEMbIX
BCJIMYHH, 0003HaYeHUsT U CINHHNIIBI (bl/ISI/ILIGCKI/IX BCJIIMYMH, HAXOAWUTb (I)OpMy.]'IBI,
CBA3BIBAIOIINEC JAHHYIO (l)I/ISI/I‘IeCKYIO BCIIMYUHY C JAPYIrMMH BCJIIMYMHAMHU, CTPOUTH
l"pa(l)I/IKI/I HU3YYCHHBIX 3aBUCUMOCTEH q)HSquCKI/IX BCJINMYHMH

XapaKTCpHU30BaATb CBOMCTBa TCII, (l)I/ISI/I‘IeCKI/Ie SIBJICHUSA MW IIPOLCCChI, HCIIOJIb3Ys
HU3YUYCHHBIC 3dKOHbI, IIpU JTOM J[JaBaTb CJIOBECHYIO CI)OpMy.]'II/II)OBKy 3aKOHa M
3allMChIBATH €TO0 MATEMATHUYCCKOC BBIPAKCHUC

OOBSACHATH (DU3MUECKUE TPOIIECChl U CBOMCTBA TeJl, B TOM YUCIE€ U B KOHTEKCTE
CUTyalluli  MPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBUBIATE  NPUYUHHO-
CIIEICTBEHHBIE CBS3U, CTPOUTH OOBsICHEHUE U3 | — 2 JIOTMYECKHX LIaroB ¢ MOMOIIbIO 1
— 2 W3yY4eHHBIX CBOMCTBa (DU3MUECKUX SBICHUH, (U3NUECKUX 3aKOHA WM
3aKOHOMEPHOCTH

pemath pacy€THble 3a7aud B 2 — 3 JEWCTBHS, HCHOJIB3Ysd 3aKOHbI U (DOPMYIIBI,
CBsI3bIBAIOIIME (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHajiM3a YCJOBHUS 3aaud
3alMChIBaTh KPAaTKOE YCIOBHE, BBISBIATH HEAOCTAaTOK JAHHBIX JUIS PELICHUs 3a/auH,



1.8

1.9

1.10

1.11

1.12

1.13

1.14

1.15

1.16

1.17

1.18

1.19

1.20

BBIOMpATh 3aKOHBI U (DOPMYIIBI, HEOOXOIUMBIC ISl €€ PEICHHS, IIPOBOIUTH PacUEThI U
CpaBHMBATH MMOJTyIEHHOE 3HAYCHUE (PU3NIECKON BEIMIMHBI C U3BECTHBIMU JIAHHBIMH

pacrno3HaBaTh MpPOOJIEMBI, KOTOPHIE MOXKHO pEIIUTh MpU TOMOIIN (PU3HUECKUX
METOJIOB,  HCHOJb3ysd  ONWCAHHE  WCCIEAOBAHUS,  BBUICTSATH  IPOBEPSEMOE
MPEIIONIOKEHNE, OICHUBATh MPABIIBHOCTh TMOPSAKA TPOBEICHUS HCCIEIOBAHUS,
JIeNaTh BBIBOJIBI

MIPOBOJIUTD OIIBITHI IO HAOOACHHUIO (M3UYECKUX SIBICHUI WIN (DH3UMYECKUX CBOWCTB
Tel: (QOpMYNIMpPOBATH TIPOBEPSIEMBbIE TPEIIOJIIOKEHHUS, COOMPaTh YCTAaHOBKY U3
MPEIUTO’KEHHOTO 000PY/IOBAaHHS, OMIUCHIBATE X0/ OIBITA M ()OPMYITMPOBATH BHIBOIBI

BBIIIOJIHATD IIPAMBIC U3MCPCHUA C UCITOJIb30BAHUEM aHAJIOTOBBIX HpI/I60pOB U JaTYUKOB
(u3NuUeCKUX BEIWYMH, CPaBHUBATh pE3Yy/IbTaThl HW3MEPEHHH C y4ETOM 3alaHHOMN
a0COJTIOTHOM MOTPEIIHOCTH

MIPOBOJUTH HCCIIEIOBAHNE 3aBUCHUMOCTH OJHOM (PM3MYECKOW BEIMYMHBI OT JPYrou ¢
WCMOJIb30BaHUEM TMPSMBIX HW3MEpPEHUH: IUIAHHPOBAaTh HCCJEJOBaHHE, COOMpaTh
YCTAHOBKY U BBIIIOJHITH M3MEPEHUs, Cliefys MpPeJIO)KEHHOMY IUIaHy, (UKCHpOBaTh
Pe3yNbTaThl OJIy4EHHON 3aBUCHUMOCTH B BUIE TAOIUI] U TpaprKOB, J€TIaTh BBIBOJIBI IO
pe3ynbTaTaM UCCIIEAOBaHUS

MIPOBOJUTH KOCBEHHbIE M3MEpEHHs (PU3NUECKUX BEIWYMH: IJIAHUPOBATh M3MEpPEHUS,
coOMparh 3KCHEPUMEHTAIBHYIO YCTaHOBKY, CJIEAys NpPEeNI0KEHHOW HHCTPYKUUH, U
BBIYHCIISITH 3HAYEHUE BEJTMUNHBI

coOmofaTh TMpaBWila TEXHUKM O€30MacHOCTM MpH paboTe ¢ JabopaTOpHBIM
o0opyoBaHuEM

XapaKTepu30BaTh MPUHLUIBI JEUCTBHS HW3YYEHHBIX NPUOOPOB U TEXHHUUYECKHX
YCTPOWCTB C OMOPOM HAa WX OINHMCAHMS, WCIIOJIB3YsI 3HAHUS O CBOMCTBaxX (DPM3MUYECKHX
SIBJICHUIA U HEOOXOJMMBbIE (PH3UUECKUE 3aKOHOMEPHOCTH

pacro3HaBaTh IPOCTbIE TEXHUYECKHUE YCTPOICTBA M H3MEpHUTENbHBIE MNPHOOPHI IO
CXeMaM M CXEMaTUYHBIM PHUCYHKAM, COCTaBJSITh CXEMBbl JJIEKTPHUUECKHX LEHen C
MOCJIE0BATENbHBIM U MapajyIeIbHBIM COEIMHEHUEM 3JIEMEHTOB, pa3iinyasi yCIOBHBIC
0003HaYEHUsI AIEMEHTOB MIEKTPUUYECKUX LeTIeH

MPUBOJUTh TPUMEPHl (HAXOMUTh HWHGOPMAIMIO O MpUMeEpax) IMPAKTUYECKOTO
WCIOJIb30BaHNUS (DU3NYECKUX 3HAHUN B TIOBCEIHEBHOM KHM3HH Ui OOCCIICYCHUS
0€301aCHOCTH Tpu OOpalieHnH ¢ MpuOOpaMu M TEXHHUYECKUMHU YCTPOHCTBAMH,
COXpaHCHUsI 3JIOPOBbS W COOJIOACHHUS HOPM DKOJIOTHYECKOTO TOBEACHUS B
OKpYXKaroleu cpeze

OCYILIECTBIIATh MOUCK MH(popMalu (PU3NUEcKoro conepkanus B cetu MHrepHer, Ha
OCHOBE HUMEIOIIMXCA 3HAHUM U IYTEM CPABHEHHUS JIONOJHUTENIBHBIX HCTOYHUKOB
BBIICISITh MHGOPMAIMIO, KOTOpas SIBIIICTCS TPOTHBOPCUMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM

UCTIONIb30BaTh MPH BBIIOJIHEHUHU Y4€OHBIX 33/laHMi Hay4dHO-IIOMYJISIPHYIO JIUTEpaTypy
(GU3MYeCKOro COJIep)KaHusl, CIIPaBOYHbIE MaTepualbl, pecypchbl ceTd VHTepHer;
BJaZeTh NMpHEMAMU KOHCIEKTUPOBAaHMS TEKCTa, NpeoOpazoBaHus MHGOpMALMU U3
OJTHOY 3HAaKOBOM CHUCTEMBI B IPYI'yIO

CO3JaBaTb COOCTBEHHBIE ITMCHMEHHEIC W KpPaTKUE€ YCTHBIC C006H_ICHI/IH, 06061].18.5{
I/IH(I)OpMaI_II/IIO N3 HCCKOJIbBKMX HCTOYHHKOB (1)I/I3I/ILICCKOFO COACPIKaHUsA, B TOM YHUCIIC
HY6J'II/I‘{HO pPEACTABIIATD PE3YyJIbTaThl HpOCKTHOfI HJIn HCCIIEIOBATENbCKOM
ACATCIIBHOCTH, IIPU 3TOM I'PaMOTHO HCIIOJIb30BATb I/IBy‘ICHHHﬁ MMOHATUHMHBIN arrapar
KypcCa (pI/BI/IKI/I, COIIPOBOKAATH BLICTYIIICHUC HpCSCHTaHHCﬁ

Ipyu  BBINIOJIHCHUN y‘Ie6HLIX IMPOCKTOB U HCCIIeIOBAaHUM (I)I/I3I/I‘-ICCKI/IX mpoueccoB

pacupeacissiTb 00SI3aHHOCTU B rpynnc B COOTBCTCTBUM C IMOCTABJICHHBIMU 3aJa4YaMu,
CJACOUTh 3a BHIIOJHEHHEM IUIaHA [EUCTBUM U KOPPCKTUPOBATL €ro, aJACKBATHO



Kon
NpoBepPsIeMOro
pe3yJibTara

1.1
1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

1.10

1.11

1.12

OLICHMBATh ~ COOCTBEHHBI BKJIaJ B  JACATEIBHOCTb  TPYNIBI,  BBICTPAUBATh
KOMMYHHKATHBHOE B3aUMOJICHCTBHUE, MPOSBIISS TOTOBHOCTH Pa3pellaTh KOH(PIUKTHI

9 KUIACC

HpOBepﬂeMble NMPEAMETHLIC PE3YJIbTATbl 0CBOCHUS OCHOBHOM
06p330BaTeJ'IBHO]71 nporpamMmmsbl OCHOBHOI'O 001ero 06p330B3HI/Iﬂ

HCIIOJIB30BATb U3YUCHHBIC ITOHATHA

pa3nuyarh SBJICHUS 10 OMHCAHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JJAaHHOE (PU3NIECKOE SBIICHHE

pacro3HaBaTh NPOSIBICHUE U3YYEHHBIX (PU3UYECKUX SBICHUM B OKPYKAIOIIEM MHUPE,
B TOM 4uclie (PU3NUECKUE SBJICHUS B MPUPOJIE, IIPU ITOM MEPEBOJUTH MPAKTHUECKYIO
3a7ayy B y4e€OHYIO, BBLIENATH CYILECTBEHHbIE CBOMCTBA (IIpU3HAKH) (U3MUECKUX
SIBIICHUI

ONKCHIBATh HW3y4YEHHbIE CBOMCTBA Tel U (U3MYECKUE SIBJICHUS, HWCHOIb3Ys
(u3nuecKre BEIUYMHBL, NTPU OMMCAHUU MPABUWILHO TPAKTOBATh (DMU3HMUECKUN CMBICI
UCIOJIb3YEMBIX BETUYHMH, 0003HAYEHUS U €IUHUIBI (PU3NYECKUX BETMUUH, HAXOIUTh
(hopMyIibl, CBSI3BIBAIOIINE JTAHHYIO (PM3MYECKYIO BEJIMUMHY C JPYIMMHU BETMYMHAMH,
CTPOUTH IpaMKU U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKIX BETMUNH

XapaKTepu30BaTh CBOMCTBA Tel, (DU3WYECKHUE SIBIICHUS W TIPOIECCHI, HCIIOJIB3YS
M3Y4EHHBIC 3aKOHBI, TPU 53TOM JaBaTh CJOBECHYIO (DOPMYIHUPOBKY 3aKOHA U
3aIMCBIBATh €TO MAaTEMATUIECKOE BHIPAKEHHE

OOBSCHATH (PU3UYECKUE TPOIIECCHl M CBOMCTBA TElI, B TOM YHCIE U B KOHTEKCTE
CUTyallMid  MPAKTHKO-OPUEHTHPOBAHHOTO  XapaKTepa: BBIIBISATh  NMPUYHHHO-
CIICZICTBEHHBIC CBSI3U, CTPOUTH OOBSCHEHNE U3 2 — 3 JIOTHUYECKHX IIaroB C MOMOIIBIO 2
— 3 W3y4YCHHBIX CBOWCTBA (PM3MUECKUX SBJICHWH, (PHU3MUECKHX 3aKOHA WU
3aKOHOMEPHOCTH

pemarth pacu€THble 3a1aud (OMUpAIOIIUMEcs Ha CHUCTeMYy W3 2 — 3 ypaBHEHHUH),
WCMOJB3Ys 3aKOHBI U (DOPMYIIBI, CBS3bIBaIONINE (DPU3UUECKHE BEJIMUYMHBI: HA OCHOBE
aHaJM3a yCIIOBHS 331a4M 3alMChIBATh KPAaTKOE YCIOBUE, BBISBIISITH HEIOCTAIOIIUE W
M30bITOYHBIE JaHHBIC, BHIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl PEIlCHNUS,
MPOBOJUTH pacy€Thl M OLEHUBATh PEATMCTHYHOCTH MOJIYYEHHOTO 3HAUYCHUS
(bu3MueCcKON BeTMYMHbI

Ppaciio3HaBaTb HpO6J'IeMBI, KOTOPBIC MOKHO PCIOWTL IIPpH ITOMOIOH (I)I/IBI/I‘ICCKI/IX
MECTOIOB, HCIIOJIb3YH OITMCaHHC HCCIICAOBAaHMA, BBIICIIATD IIPOBCPSACMOC
IPCAIIOJOXKCHNUEC, OLCHHMBATL IIPABUIIbHOCTL IMOpAAKAa IMPOBCIACHHA HCCICIOBAHMA,
ACJIaTb BbIBOAbI, MHTCPIIPETUPOBATL PE3YJILTATHI Ha6HIO,HeHHﬁ H OIIBITOB

IIPOBOAMTDH OIIBITHI 110 Ha6J'IIOI[eHI/IIO (bHSI/I‘{CCKI/IX SIBJICHUM WIJIN (1)I/I3I/I‘ICCKI/IX CBOICTB
TCI: CaMOCTOATCIBHO CO6I/IpaTL YCTAHOBKY H3 H30BITOYHOTO Ha6opa O60py,HOBaHI/I5{,
OIMUCBIBATH XO/J OIIbITa U €ro pe3yJibTaThl, Q)OpMYHI/IpOBaTB BBIBOJbI

MIPOBOJUTH MPU HEOOXOIUMOCTH CEPUIO MPSIMBIX M3MEPEHH, OMpenensis cpeaHee
3HaUEHHE H3MepsieMOoil Benn4uHBI ((DOKYCHOE PACCTOSIHHE COOMpArOIIei IHH3HI),
000CHOBBIBATH BHIOOD CIIOC00a M3MEpEeHHsl (I3MEPUTENHLHOTO MPHOOpa)

MIPOBOJUTH HCCIICIOBAHNE 3aBUCHUMOCTEH (PU3NYECKUX BEIUYMH C HCIOJIH30BAaHHEM
NpSAMBIX W3MEpPEHMIA: TIaHUPOBaTh HCCIEAOBAaHUE, CAMOCTOSTEIBHO COOMpATh
YCTaHOBKY, (DUKCHpPOBATh pPE3yJAbTaThl MOTYYEHHOW 3aBUCHMOCTH (H3MUECKHUX
BEJIMYMH B BUJIEC TAOIUIM Tpa(UKOB, J€TaTh BHIBOJIBI IO Pe3yIbTaTaM HCCIIEI0BAHUS

MIPOBOAUTHE KOCBCHHBLIC U3MCPCHUA (1)I/I3I/IHCCKI/IX BCJIMYUH: TIAHUPOBATb U3MCPCHU,



1.13

1.14

1.15
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1.19

1.20

1.21
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Kon
3JIEMEHTA

coOupaTh IKCIEPUMEHTAIPHYI0 YCTaHOBKY W BBINOJHATH H3MEPEHUs, CleIys
IIPEUIOKEHHOM WHCTPYKLMM, BBIYHCIATH 3HAYEHUE BEJIMYMHBI M AHAIW3HPOBATH
IIOJIyYECHHBIE PE3YIbTATHI C YY4ETOM 3aJaHHOM IIOIPEIIHOCTH U3MEPEHUI

coOMroaTh MpaBWia TEXHUKH 0€30MacHOCTH TpH  pabore ¢ J1abopaTopHBIM
00opyTI0BaHUEM

pa3nM4aTh OCHOBHBIC NMPHU3HAKH HM3YyYEHHBIX (DM3MUYECKUX MOJENEH: MaTepHaibHas
TOYKa, aOCOJFOTHO TBEPJOE TEJNO, TOYCUHBI MCTOYHUK CBETA, Jy4, TOHKAs JIMH3A,
IJIaHETapHask MOJIENb aTOMa, HYKJIOHHAsI MOJIETb ATOMHOTO sIJIpa

XapaKTepu30BaTh MPUHLIUMBI JCHCTBHS HM3YYCHHBIX IPUOOPOB M TEXHHMUYECKUX
YCTPOWCTB C OMOPOW HA MX OIMMCAHUS, UCIIOJb3Ysl 3HAHUS O CBOMCTBAX (PM3UUECKUX
SIBJICHUH U HEOOXOAUMBIE (PU3UYECKHE 3aKOHOMEPHOCTH

WCIIOJTB30BaTh CXEMBI M CXEMATUYHBIC PUCYHKH U3YUCHHBIX TEXHUICCKUX YCTPOHCTB,
M3MEPUTEIIBHBIX MPHOOPOB M TEXHOJIOTHMYECKUX ITPOIIECCOB MPH PEIICHUM y4eOHO-
MIPAKTHYECKHUX 33]1a4, ONTHYECKAE CXEMBI JITSI TIOCTPOCHUS N300paKEHUIA B TIIOCKOM
3epKajie U coOMparoIIeH JIMH3e

MIPUBOUTH TPUMEPHl (HAXOAWUTH HMH(POPMAIMIO O TPUMEPax) MPaKTUUYECKOrO
WCTIONTB30BaHUsT (DU3MUYECKUX 3HAHWH B TIOBCEAHEBHOH J>KM3HHM IS OOECTICUSHHUS
0e30MacHOCTH TpHU OOpalleHnu C MNpuHOoOpaMH W TEXHUYECKUMHU YCTPOWCTBAMH,
COXpaHEHMs 3JI0POBbS U COOJIONEHHS HOPM HKOJOTMYECKOTO TIOBEJCHUS B
OKpYXKAIOILIEH cpene

OCYLIECTBIIATh MOMCK MHpOpMaIK (PU3UUECKOro conepkaHusi B ceTu VIHTepHer,
CaMOCTOSITEIbHO (OPMYJIMPYSl MOUCKOBBIN 3alpoc, HAXOAWUTh IYTH OIpPEAEIEeHUs
JIOCTOBEPHOCTH MOJy4eHHOM MH(OpPMAlMM Ha OCHOBE MMEIOLIMXCA 3HAHUM U
JIOTIOJTHUTEIIbHBIX HCTOUYHHUKOB

WCIOJIb30BaTh MPH BHITOJIHEHUN YUE€OHBIX 3a/IJaHUN HAYYHO-TIOMYISPHYIO JIUTEPATYPy
(bu3nUecKoro cozepKaHus, CIpPaBOYHbIE MaTepuaibl, pecypcbl cetu HTepHer;
BJIaJETh MpUEMaMH KOHCIIEKTHPOBaHMs TEeKCTa, MpeoOpa3zoBaHus HH(OpMaLUU U3
OJIHOM 3HAKOBOM CHCTEMBI B JIPYT'YIO

CO3/1aBaTh COOCTBEHHBIE TUCbMEHHBIE U YCTHBIE COOOIIEHUSI HAa OCHOBE MH(OpMAaLIUU
U3 HECKOJIbKUX HCTOYHUKOB (PM3MUYECKOTO COJEpPKAHUS, MYOIUYHO IMPEICTaBIISATh
pe3yNbTaThl MPOEKTHON MM MCCIIEIOBATENILCKON JIESITENbHOCTH, IPH 3TOM TPAMOTHO
WCIMOJIb30BaTh M3y4YECHHBIH MOHSATUHHBIN ammapar u3ydaeMoro pasjena (QpuU3uKd u
COIIPOBOXK/IaTh BBICTYIUICHHE TMpe3eHTAlMel ¢ y4ETOM OCOOCHHOCTEH ayIuTOpuu
CBEpPCTHUKOB

IIpHU  BbIIIOJHCHUHA y‘le6HLIX IIPOCKTOB H HCCEOBaHUI (1)I/I3I/I‘I€CKI/IX IIponeccoB
PacCIpeacisaTb 00s13aHHOCTH B Tpymnie B COOTBETCTBUU C IMOCTABJICHHBIMHA 3aJd4aMU,
CIICIUTh 34 BBINOJHEHHEM IIJIaHA JEHCTBUU U KOPPEKTUPOBATL €ro, aACKBATHO
OLICHUBATh COOCTBEHHBIH BKIIax B  JCATCIBHOCTb  I'PYIIIBI, BBICTpanBaTb
KOMMYHUKATUBHOC BSaHMOﬂeﬁCTBHe, IIPOABJISAA TOTOBHOCTD pa3pCllaThb KOH(I)JII/IKTBI

IMPOBEPAEMBIE DJIEMEHTBI COIEPKAHUA
7 KJIACC

IIpoBepsiemble 3JIeMeHTHI COCPKAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYKAIOLIETO MHUPA

1.1

1.2

O®usuka — Hayka o npupone. fBieHus npuponasl. Dusnyeckue SABICHUS:

MCXaHUYCCKUC, TCIUIOBLIC, JJICKTPUICCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

Du3nyecKue BEINYMHEL I/I3MepeHI/Ie (bI/I3I/IquKI/IX BenumuuH. dusndeckue HpI/I60pBI.
HOFpeHlHOCTL I/I3MepeHI/II7L Me)KZLYHapO,I[HaH CUCTEMA CAMHMUIL



1.3

EcrecTBeHHOHAayuHbI METOA TO3HAHMA: HAONIOJCHWE, TIOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBIKEHUE THUIIOTE3, SKCIEPUMEHT IO IMPOBEPKE THUIOTE3, OOBSCHEHUE
HaOJI01AEMOT O SIBIICHUS

1.4 Onwucanue HpU3HMYECKUX SIBICHUH C TOMOIIBIO MOJICIICH

[IpakTrueckue pabOThI:

N3mepeHne paccTosHuiA.

1.5 V3Mepenue 0ObEMa KUIKOCTH U TBEPIOTO TeENA.

OnpezeneHue pa3MepoB MajbIX TeEJl.
N3mepenne temreparypbl NPy IOMOIIM >KMJIKOCTHOIO TEpPMOMETpa H
JlaTYrKa TeMIIepaTyphl

2.1

2.2
23

24

2.5

2.6

3.1
3.2

33

3.4

3.5
3.6

3.7
3.8
39

3.10

[NEPBOHAYAJIBHBIE CBEJIEHUA O CTPOEHNU BELLIECTBA

CrpoeHue BemiecTBa: aToMbl M MOJEKYJbl, HX pasMmepbl. ONbIThI,
JOKa3bIBAIOLINE TUCKPETHOE CTPOCHUE BEILIECTBA

JlBwkenne uyactul BemiecTBa. CBS3p CKOPOCTH JIBUOKEHUSI YacTHIl C
TemriepaTypoil. bpoyHoBckoe amxenue, nupdys3us

BSaHMOHeﬁCTBHe YJacTUll BECIICCTBA: IIPUTAKEHHUEC U OTTAIIKUBAHUC

ArperaTHble COCTOSIHUSI BEILECTBA: CTPOCHHME Ta30B, KMJIKOCTEH M TBEPIBIX
(xkpuctaiuyeckux) Tea. B3anMocBs3b MEXTy CBONCTBaMH BELIECTB B pa3HbIX
arperaTHbIX COCTOSIHUASAX U MX aTOMHO-MOJIEKYJISIPHBIM CTPOEHUEM

OCoOeHHOCTH arperaTHbIX COCTOSTHUN BO/IBI
[IpakTrueckue pabOTHI:
OreHka raMeTpa aToMa METOIOM PSZIOB (C UCTIONB30BaHuEM (poTorpaduii).

OnbIThI 110 HAOMIOJICHUIO TEIUIOBOTO PAaCIIUPEHHUS Ta30B.

OnbIThI 10 00HAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSDKEHUS

JIBIDKEHUWE 1 BBAUMOJEVCTBUE TEJI
Mexanndeckoe IBHKeHHE. PaBHOMEpHOE 1 HEpaBHOMEPHOE JBIKECHHE

Ckopocts. CpenHsisi CKOPOCTh THPU HEPAaBHOMEPHOM JBIDKEHHU. Pacyér mytu u
BpPEMEHHU JBKCHUS

SIBnenue HWHECPLHUHN. 3aKkoH HMHCPUWU. B3aPIMOI[eI>10TBPI€ TEJI KaK IMpUYrHa U3MCHCHUA
CKOPOCTHU ABHKCHUSA TEII. Macca xak ME€pa HHEPTHOCTHU TEJIa

IInorHOCTE BemiecTBa. CBS3b INIOTHOCTH C KOJIMYECTBOM MOJICKYJI B € IUHULIC o0BéMa
BCIIICCTBA

Cuna xax XapaKTCPHUCTUKA B3aUMOJCHUCTBUS TE
Cuna YIIPYT'OCTHU U 3aKOH FYKa I/ISMepeHI/Ie CHJIbI C IIOMOIIIBIO TMHAMOMETPA

SIBnenue TATOTEHUA U cHila TshKecTH. Cuila TsShbKeCTH Ha APYrux IUIaHeTax. Bec Tena.

Hesecomocts
Cuna tpenus. TpeHne CKOIbXEHUS U TPEHUE NTOKOs. TpeHne B IPUPOJIE U TEXHUKE
CrnoxxeHue cuil, HalpaBJICHHBIX 110 OJHOM NMpsMOH. PaBHOIEHCTBYIOIIAsA CHI

IIpakTHyeckue padoThi:

OnpezneneHre CKOPOCTH PaBHOMEPHOTO ABMKEHUS (ILIApUKA B JKUIKOCTH, MOAEIH
ANEKTPUYECKOTO aBTOMOOWISI W Tak paiee). OmpeneneHue CpeaHedl CKOpoCTH
CKONIBKEHHs Opycka WM IIapuKa [0 HAKIOHHOW TwiockocTH. OnpeneneHne

IIJIOTHOCTH TBép,I[OPO TCIIA. OHLITLI, ACMOHCTPUPYIOIIUEC 3aBUCUMOCTL PACTSKCHUA

(meopmariv) TPYKUHBI OT MPWIOKEHHOH CHibl. ONBITHL, JIEMOHCTPUPYIOIINE

3aBUCUMOCTb  CHJIbI TPCHUA  CKOJIBKCHUS OT BECa TCJIa U XapaKTepa

COIIPHUKACAIOIIUXCA HOBerHOCTeﬁ



3.11

3.12

@usuyeckue SBICHUA B IIPUPOJAEC: INPUMEPHI [BWXKCHHA C Pa3IMYHBIMU
CKOPOCTSIMH B KUBOHM Y HEXXUBOU IPUPOJIE, NECUCTBUE CUIIBI TPEHHUS B IIPUPOAEC U
TEXHUKE

TexHuyeckue ycTporucTBa: JUHAMOMETD, MOAIIUITHUKA

JIABJIEHME TBEP/IBIX TEJI, )KUJIKOCTEN 1 TA3OB

4.1
4.2

4.3

4.4

4.5

4.6

4.7
4.8

4.9

4.10

4.11

JHasnenue TBEp10oro Tena. CrocoObl yMEHBIIICHUS M YBETUUCHUS TaBJICHUS
JlaBnenue rasza. 3aBUCUMOCTb JaBJIEHUS ra3a oT 00bEMa, TeMIepaTypbl

[lepenaua naBieHust TBEPABIMU TEJIAMH, KUIKOCTSAMU U razamu. 3akoH [lackars.
ITneBMaTH4UecKue MaIMHEI

3aBUCUMOCTD JIaBJICHUS KHJIKOCTU OT TIIyOMHBI. ['MapocTaTHUecKuil mapajiokc.
Cooburaromuecs cocyapl. ['napapnueckre MeXaHu3Mbl

AtMocdepa 3emsmm u armocdepHoe HaBieHue. [IpuunHBI CylecTBOBaHHUS
BO3yIIHON 000s0uku 3emii. OnbiT Toppuderuu. 3aBUCUMOCTb aTMOC(HEPHOTO
JAAaBJICHUS OT BBICOTBI HAl YPOBHEM MOPs

Nsmepenne armocdeproro nasienus. [IpuGopsl s naMepenus: atMochepHOro
JTABIICHUS

JlelicTBUE KUAKOCTH W Ta3a Ha MOTPYKEHHOE B HUX TeNo. BrITankuparomias
(apxumenoBa) cuia. 3akoH Apxumena

[InaBanue ten. BoznyxoruiaBanue

[IpakTrueckue paboThI:

HccrnenoBanne 3aBUCMMOCTH Beca Tella B BOJIE OT OObEMa IMOTPYXEHHOW B
KUIKOCTh 4acTH Tena. OnpeesieHne BhITATKUBAIOIIEH CHIIbI, IEHCTBYIOIIEH HA
TENO, MOTPYKEHHOE B KUAKOCTh. [IpoBepka HE3aBUCHMOCTH BBITAIKUBAIOIICH
CWIbI, JCHUCTBYIOIIEM Ha TENO B JKUAKOCTH, OT Macchl Tena. OMbIThI,
JIEMOHCTPUPYIOLIME 3aBUCUMOCTb BBITAJIKUBAIOIIECH CUJIbI, JCHCTBYIOIIEH HaA
TEJIO B KUAKOCTH, OT O00bEMa TMOTPY)KEHHOW B JKUIKOCTh YacTH Tejla M OT
IJIOTHOCTH KUIKOCTH. KOHCTpyHpoBaHHE apeoMeTrpa WM KOHCTPYHPOBAHUE
JIOJKY U OTIPEJIETICHUE €€ TPY30MOIbEMHOCTH

Ousnueckue SIBICHUS B MPUPOJE: BIUSHHE aTMOC()EPHOTO TaBICHUS HA KUBON
OpraHusM, IiaBaHue pblo
TexHudeckue ycTpoicTBa: COOOIIAIOMIMECS COCYAbI, YCTPOMCTBO BOJIONIPOBO/IA,

THJIPABINYECKUIl Tpecc, MaHOMETp, OapoMeTp, BBICOTOMEpP, MOPIIHEBOM HACOC,
apeoMerp

PABOTA, MOIIHOCTb, DOHEPT' 1A

5.1
5.2

53
54
5.5

5.6
5.7

5.8

5.9

Mexanndeckas pabota
MexaHnnyeckasi MOIIIHOCTh

HpOCTLIe MCXAHHU3MbI:  pbIYar, 6.]'IOK, HaKJIOHHasA  IINIOCKOCTb. HpaBI/IJ'IO
PpaBHOBECH:A pblvara

[IpumeHeHue npaBuia paBHOBECHS pbldara K OJI0Ky

«3o010TOC IpaBUIIO» MCXaHHKH. KOS(b(pI/H_[I/IeHT TIOJIC3HOI'O JIEUCTBUS
MCXAaHH3MOB. HpOCTLIe MCXaHU3MbI B 6LITy N TCXHHUKE

[loTeHumanbHas 3HEPrUM TENA, MOJAHATOTO HaJA 3eMIIEH

Kunernueckas sueprus

[Tonnas mexaHnyeckasi SHEPrHsi. 3aKOH U3MEHEHHUSI U COXPAHEHUSI MEXaHUUECKOM
SHEPrUU

[paxTuyeckue paboOTHI:
Omnpenenenre pabOThl CUIIBI TPEHHS NPH PAaBHOMEPHOM JBHKEHHM Teja IO



5.10
5.11

Kon Kon

pasjiejga 3JIEMEHTA

6.1

6.2

6.3

6.4
6.5
6.6

6.7

6.8
6.9
6.10

6 6.11

6.12

6.13
6.14
6.15

6.16

6.17

TOPU30HTAIBHOM NOBEpXHOCTH. lccnemoBaHue yCIIOBUM PAaBHOBECHs pblYara.
M3mepenne KIIJ| HakimoHHOW IUIOCKOCTH. I3ydeHue 3akOoHA COXpAaHEHUs
MEXaHUYECKON 3HEPruun

Du3nyecKue SBICHUS B Ipupoae: pbldyaru B TCJIC YCJIOBCKA

TexHU4ecKrne yCTpOMCTBA: phIYar, IOJBWKHBIA W HEMOJBIIKHBIN  OJIOKH,
HAKJIOHHASI TIOCKOCTh, MPOCTHIE MEXaHU3MBI B OBITY

8 KUIACC

HpOBepﬂeMble JIEMEHTLI COACPKAHUSA

TEIUIOBBIE ABJIEHUA

OcHOBHBIE TIOJIOKCHUS MOJ'IGKy.]'ISIpHO-KHHGTH‘IGCKOfI TCOPHUU CTpOCHUA
BemecTBa. Macca u pazmepbl MOJeKyil. OTBITHI, MMOATBEPKIAAIONINE OCHOBHBIC
TIOJIO’KEHUS MOJIEKYJIIPHOKMHETHYECKON TEOpUH

Mopnemn TBEPAOTO, JKUAKOTO ¥ Ta3000pa3HOTO COCTOSIHMM — BEIECTBA.
Kpucrammdeckue n amopdHsie Tena

OObsicHeHHEe CBOMCTB Ta3oB, >KUAKOCTEN U TBEPIBIX Te HA OCHOBE MOJI0KEHHI
MOJIEKYJIIPHOKMHETHYECKON TEOPUH

CMaunBaHWE W KalHJUTIPHBIC SBICHUS
TeroBoe paciupeHue u cxaTue
Temneparypa. CBs3b TeMIIEpaTypbl CO CKOPOCTHIO TEIIIOBOTO JABUKEHUS YaCTHII

Buytpennsis  sHeprus.  CrmocoObl  M3MEHEHHUSI  BHYTPEHHEH  DHEPruu:
TerIonepeiauya U COBEpIICHHE padoThI

Buer Temonepenaun: TEIONPOBOAHOCTD, KOHBEKIIHS, U3TyUCHHE
KomnumuectBo Temnotsl. Y aenpHas TEIIOEMKOCTD BEILIECTBA
TermmooOMeH U TEIUIOBOE PaBHOBECHE. Y PaBHEHHE TEIIOBOTO OajlaHca

IInaBnenue u OTBEPACBAHNUEC KPHUCTATUIMYCCKUX BCILICCTB. YIICJ'IBHaSI TCILIOTA
IJIaBJICHUSA

[TapooGpazoBanue u konjeHcarus. Mcnapenue. Kunenne. YnenbHas Temiora
napooOpa3oBaHus. 3aBHUCHUMOCTb TEMIEpPATypbl KHUIICHHUS OT aTrMoc(epHOro
JIaBIICHUSA

Brnaxnocts BO3yXxa
9Hepr1/15[ TOIIMBA. Y IeTIbHAS TEIJI0Ta CropaHu:Aa

[TpuniuIel padoThl TertoBbix asurateneii KI1J[ TermmoBoro qpuraress.
TeroBbIe ABUTATENH U 3aIIUTA OKPYKAIOIIEH CpeIb

3aKOH COXpaHEHMs U NIPEBPALLEHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX
I[pakTuueckue paboThI:
OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYIIIPHOTO MPUTSDKEHUSL.
OmnbITHI 10 BBIPAIIMBAHUIO KPUCTAIUIOB MTOBAPEHHOM COJIM MJIM caxapa.
OnbITel MO HAOMIONEHUIO TEIUIOBOIO PACIIMPEHUS] Ta30B, KUIKOCTEH M
TBEP/BIX TEIL
Ornpezenenne 1aBieHUs BO3/1yXa B OaIOHE IIIPUIIA.

OHBITBI, JACMOHCTPUPYIOIINEC 3aBUCUMOCTD JAaBJICHUA BO3aYyXa OT €TO 00BéMa



6.18

6.19

7.1

7.2

7.3

7.4
7.5
7.6

1.7

7.8
7.9
7.10
7.11
7.12

7.13

7.14
7.15

7.16

Y HarpeBaHUs WIN OXJIAKICHHUS.
[TpoBepka rurnoTe3sl JIMHEHHOW 3aBUCUMOCTH JUTUHBI CTOJIONMKA YKHUIKOCTH B
TEPMOMETPUUECKON TPYOKE OT TEMIIEPATYPHI.

HaOntonenne wu3MeHeHUsT BHYTpPEHHEM OSHepruM Tena B pe3yJbTare
TeIJIonepeiaun U padoThl BHELTHUX CHJL.

HccnenoBanue sBieHUs TEIUIOOOMEHA IMPU CMEIIMBAaHUM XOJOAHOW U
ropst4er BOJBI.

Omnpenenenre KOJIMYECTBA TEIUIOTHI, MOTYYSHHOTO BOOH MpH TETI00OMEHe
C HarpeThIM METAUTNYECKUM LIWIIMHIPOM.

Onpenenenue yaeabHOM TEMI0EMKOCTH BEIIECTBA.

Hccnenosanue npouecca uCapeHusl.

OnpeneneHrie OTHOCUTENBHOM BIQKHOCTH BO3/AyXa.

Onpenenenye ynelnpHON TEIUIOTHI IUIABJICHUS JIb/A.

q)I/I?)I/I‘-IeCKI/Ie SABJICHUA B Hpnpogle: HOBerHOCTHOG HATsDKCHUEC U KaHI/IJ'IJ'IHpHI)Ie
SBJICHUS B TIPUPOJIC, KPUCTALIBI B Tpupojie, u3inydeHue CoJHIIA, 3aMep3aHue
BOZIOEMOB, MOPCKHE Opu3bl; 00pa3oBaHUE POCHI, TyMaHa, WHEsl, CHeTa.

TexHuuecknue ycTpoMCTBa: KalWILUISAPBI, IPUMEPHI HCIOJIb30BaHMS KPHCTAILIOB,
JKUJIKOCTHBI TEPMOMETp, JATUYMK TEMIIEPATYphl, TEPMOC, CHUCTEMA OTOILICHHUS
JIOMOB, TUTPOMETPBI, TMCUXPOMETpP, MapoBasi TypOMHA, IBUraTelb BHYTPEHHETO
CTOpaHHsI.

DJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHU A
DnekTpu3anys Tei. J[Ba posia 3NeKTpUYECKUX 3apsiioB

BzaumopeiictBue 3apsokeHHBIX Teln. 3akoH KymoHa (3aBUCHMOCTH  CHIIBI
B3aMMOJICHCTBUS 3apsHKEHHBIX TET OT BEJIMYUHBI 3apAJIOB U PACCTOSHUS MEKIY
TEJIaMH )

Onektpuyeckoe moje. Hampsk€HHOCTh AnekTpudeckoro mond.  [IpunHuun
CYNEPHO3UIIUH EKTPHUUECKUX TT0JIeH (Ha KaueCTBEHHOM YPOBHE)

Hocutenun »snekrpudeckux 3apsaoB. DJEMEHTApPHBIA AJIEKTPUUYECKUA  3apsil.
Crpoenue atoma. [TpoBOIHUKY U AUANIEKTPUKH

3axkoH COXpPaHCHUS SJICKTPHUYCCKOT'O 3apsiaa

9J'IeKTpI/I‘IeCKI/II71 TOK. Ycnosus CYHICCTBOBAHHS  JJICKTPUYCCKOTO  TOKa.
McTouHMKHN TTOCTOSIHHOTO TOKa

HeﬁCTBHﬂ QJICKTPUYCCKOI'0  TOKa (TGHHOBOG, XUMHNYCCKOC, MaFHI/ITHOG).
9HeKTpI/I‘ICCKI/II71 TOK B XXMJKOCTAIX U ra3dax

OnekTpudeckas 1emnb. Cuia Toka. NEKTPUYECKOE HaIPSHKEHHE
ConpoTHBIIEHHE TPOBOIHUKA. Y AETHHOE CONTPOTUBIICHUE BEIIECTBA
3akoH Oma 1151 yJacTka Lenu

[TocnenoBaTenbHOE M MAPATLIEIBHOE COETMHEHNE TPOBOJHUKOB
PaboTa 1 MOIITHOCTH ANeKTpUYecKOro Toka. 3akoH Jxoyms — Jlenma

DneKTpuyecKue ey 1 NOTpeOUTeNN 3IeKTpHUecKoi sHepruu B ObITy. KopoTkoe
3aMbIKaHUe

IlocTosiHHBIE MAarHUTEL. B3anMoielicTBHE MTOCTOSIHHBIX MAarHUTOB
MaruutHoe 1mojie. MarautHoe noJjie 3eMIIM U €ro 3HaUYCHHE JJIA )KU3HU Ha 3emie

OmeIT 3pCTez[a. MarauTtHoe II0JIe QJICKTPUYCCKOI'0  TOKa. HpI/IMeHeHI/Ie
OJICKTPOMAIrHUTOB B TCXHUKE



7.17

7.18
7.19

7.20

7.21

7.22

Kon Kon
pasnena »leMeHTa

JlelicTBUe MarHMTHOTO IOl HA IPOBOJHUK C TOKOM. OJIEKTPOJIBUIaTENb
IIOCTOSIHHOTO  TOKa. lcronb30BaHWE JIEKTPOABUraTeled B  TEXHUYECKHUX
YCTPOWCTBAaX U Ha TPAHCIIOPTE

OnbiTel Dapazes. SABneHue anekrpoMarHuTHOW MHAYKIMHK. [IpaBuio Jlenua

OnexrtporeHeparop.  CrocoObl  MOMydeHHs]  JJEKTPUUECKOM  SHEpPIUu.
DJEeKTPOCTAHIINY Ha BO30OOHOBIISIEMBIX HCTOYHUKAX SHEPTHU

[IpakTrueckue pabOThI:

OnbiThl 1O  HAOMIONEHMIO  DJEKTpU3alMM  Tel  MHIAYKUMEW U Ipu
CONPUKOCHOBEHHH.

HccnenoBanue AeicTBHS 37EKTPUYECKOTO OIS Ha TIPOBOHUKH U IAJIEKTPHUKH.
COopka u mpoBepka pabOThI TEKTPHUUECKOM IEMH MTOCTOSHHOTO TOKA.

W3mepenme u peryampoBaHne CHIIBI TOKA.

W3mepenne u peryampoBaHue HaPSKEHHUS.

HccnenoBanue 3aBUCMMOCTH  CWIJIBI  TOKA, WAYIIETO Yepe3 PE3UCTOp, OT
CONPOTHUBIICHUSI PE3UCTOPA M HATIPSHKEHHS Ha PE3UCTOPE.

OHI)ITI)I, JACMOHCTPUPYIOIINUE 3aBUCUMOCTL OJJICKTPUYCCKOr0 COIIPOTUBIICHUA

MIPOBOIHMKA OT €T0 JUIMHBI, TUTOIA/IM TIOTIEPEYHOTO CEYCHUS U MaTepraa.
[TpoBepka mpaBwmIa CIOKEHHS HAMIPSDKEHUH TIPU TTOCTICIOBATEIHHOM COCTMHEHUHN
IBYyX pesuctopoB. IlpoBepka mpaBuia misl CHIbl TOKa NpU TNapaieIbHOM
COEIMHEHUH pe3ucTopoB. OnpezaeneHre padoThl AEKTPUUECKOT0 TOKA, HIIYIIEro
yepe3 pesuctop. OnpeneneHre MOIHOCTH AIEKTPUUECKOT0 TOKa, BBIACIAEMON Ha
pesucrope. VccnenoBanue 3aBUCUMOCTH CHIIbI TOKa, WAYILIETO Yepe3 JaMIIOUKY,
oT HanpspkeHuss Ha Heil. Omnpenenenue KIIJ[ nHarpeBarens. HccnemoBanue
MarHUTHOTO B3aMMOJICHCTBUS TOCTOSIHHBIX MAarHUTOB. VI3yueHne MarHUTHOTO
T0JIS1 IOCTOSIHHBIX MarHUTOB MPH UX 00beIMHEHUHU U pa3zaeneHuu. Mccnenopanue
NEUCTBUSA ~ DJIEKTPUYECKOTO TOKa HA  MAarHUTHYIO  cTpenky.  OmbIThl,
JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIbI B3aMMOJICHCTBUSI KaTYIIKA C TOKOM H
MarHuTa OT CHJbl TOKAa M HaIlpaBJeHHUS TOKa B Karyuike. M3yueHue aedcTBus
MarHUTHOTO TOJIsI Ha MIPOBOAHUK ¢ TOKOM. KoHCTpynpoBaHue 1 n3ydenue padoThl
anextpoasurarens. M3mepenue KII snexrponBuratenbHoOi ycTaHOBKU. OIBITHI
[0 KCCIIC[IOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM WHIYKUUHU: HCCIEIOBaHUE
W3MEHEHHI 3HAUeHUS Y HApaBlICHUs HHIYKIIMOHHOTO TOKa

®dusnyeckue SBICHUS B npupoac: OSJICKTPUYCCKUC SBJICHHUA B aTMocq)epe,
QJICKTPUYCCTBO JKHBLIX OPraHU3MOB, MAarHUTHOC IIOJIC 36MJII/I, I[peﬁ(b IIOJIFOCOB,
POJIb MAaronuTHOI'O IIOJIAA JJIs )KU3HH HAa 36MJ'IC, MOJIAPHOC CUAHUC

TexHudeckrue YCTPOWCTBA: AIIEKTPOCKON, aMIepMeTp, BOJIBTMETP, PEoCTar,
CUCTYMK  DJIEKTPUYECKOM  HSHEPruM,  SJIEKTPOOCBETUTENBHBIE  MPUOOPHI,
HarpeBaTesbHbIE HIEKTPONPUOOPHI (IPUMEPHI), JTEKTPUUECKUE MIPEAOXPAHUTEIH,
ANIEKTPOMArHUT, 3JIEKTPOJBUTATENb TIOCTOSHHOIO TOKA, T€HEPATOP MOCTOSHHOTO
TOKa

9 KITIACC

HpOBepﬂeMHe QJICMCHTHBI COACPIKaHUA

MEXAHUWYECKUE ABJIEHUA

8.1
8.2
8.3

MexaHn4decKoe JIBH)KEHHE. MaTCpI/IaJIBHa}I touka. Cucrema oTcuéra
OTHOCHTENHLHOCTh MEXaHUYSCKOTO JABVOKCHU S
PaBHOMepHOC HpﬂMOJ’IHHCﬁHOC JABMOKCHUC



8.4

8.5
8.6

8.7

8.8
8.9
8.10
8.11
8.12

8.13

8.14

8.15
8.16
8.17

8.18
8.19
8.20
8.21
8.22
8.23
8.24
8.25
8.26

8.27

8.28

HepaBnomepnoe mnpsimonuueiiHoe nBukeHue. CpeAHsisi U MTHOBEHHAs
CKOPOCTb T€JIa IPU HEPABHOMEPHOM JIBUKEHUU

Yckopenue. PaBHOYCKOPEHHOE NMPSIMOJIMHENHOE JBUKECHUE
CBobOoHoe magenue. OnbiTh [ ammies

PaBHomepHoe gaBukeHME 1O OKpykHOCTH. Ilepmox wum  wacrora
oOpaiienus. JluneiiHas u yrioBas ckopoctd. LleHTpocTpemurenbHOe
yCKOpEHue

IIepssiii 3ak0oH HproToHa
Bropoit 3akon HeroTona
Tpernii 3akoH HeroToHA
[IpuHIHN cynepno3unuu cuil
Cuna ynpyroctu. 3akoH ['yka

Cuna TpeHus: CWiIa TPEHHUS CKOJIBKEHUS, CUjla TPEHUsS IMOKOs, APYyrue
BUJIBI TPEHUS

Cuna TsS)KeCTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpPEHHE CBOOOHOIO
naJeHus

JBmxenne mmanetr Bokpyr Comnnua. IlepBasg kocMmudeckass CKOpPOCTb.
HesecomocTs u nieperpysku

PaBHOBecne maTepuanbHOM TOUKU. AOCOTIOTHO TBEPIOE TEJIO

PaBHOBecue TBEpHOro Tena C 3aKpEerIEHHONW OChIO BpamieHus. MomeHT
cunbl. LleHTp TsxecTH

Nmnynec tena. M3menenne umiynbca. UMnynbe cuiibl

3aKOH COXpaHEHUs UMITYJIbCa

PeaktuBHOE NBIKEHUE

Mexannyeckasi paboTa ¥ MOIIHOCTb

PaGora cun TskecTH, ynpyroctu, TpeHus. CBsi3b SHEprUM U paboThI
[loTennmanpHas 3HEprus Teja, MOJAHATOTO HaJl HOBEPXHOCTHIO 3eMIn
[ToTeHnmanpHas 3HEPTrUs CKATON MPYKUHBI

Kunernueckas sneprus. Teopema 0 KUHETUYECKOM SHEPTUU

3aKOH COXpaHEHMSI MEXaHUYECKON SHEPIUU

[IpakTuyeckue paboOThI:

Omnpenenenue cpefHell CKOPOCTH CKOJBXKEHUS Opycka WM JIBUKCHMS
IIapHKa M0 HAKIOHHOHM miockocTH. OmnpeneneHue yCKOpeHus Teia Impu
PaBHOYCKOPEHHOM JIBM)KEHUH MO HAKIIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHM IIPU PAaBHOYCKOPEHHOM
JIBYDKEHUH 03 HayaJIbHOM CKOPOCTH.

IIpoBepka THNOTE3Bl: €CIM TPU PABHOYCKOPEHHOM JIBUXKEHHUU 0€3
HAYaJbHOM CKOPOCTH IIyTH OTHOCSTCS KaK psJ HEYETHBIX YHUCEN, TO

COOTBETCTBYIOILIME TPOMEKYTKH BPEMEHU OJJUHAKOBBI.
HccnenoBanue 3aBUCUMOCTH  CHJIBI TPEHMSI CKOJIBKEHUS OT  CHJIBI
HOpMalibHOTO  gaBieHus.  OmpeneneHue  KodpuIMEHTa  TpEeHUs
cKoJibxkeHus. OnpeseneHne >KECTKOCTH MpyKuHbl. Onpenenenue padoThl
CWJIBI TPEHUS IIPU PABHOMEPHOM [BMKEHHM TEJa 10 TOPU30HTAIBHOMN
noBepxHocTd. OmpeneneHne pabOThl CHIIBI YIIPYTOCTH TPH TMOABEME
rpy3a ¢ UCIOIb30BAHUEM HEMOBM)KHOTO U TIOJBIXKHOTO OJIOKOB

du3nyeckue SBICHUS B npupoac: NpruJIMBbI U OTIIMBBI, ABUKCHUC TIJIIAHCT



10

11

8.29

ConHeuHOM CHUCTCMbI, PCAKTUBHOC IBMIKCHHUC )KUBBIX OPIraHN3MOB

TexHudeckue ycTponcTBa: CIMIOMETP, JaTUUKU MOJIO0KEHUS, PACCTOSHUS
U YCKOPEHUS, PAKEThI

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

9.1

9.2
9.3

9.4

9.5
9.6

9.7

9.8

9.9

KonebarenbHoe nBmwkenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMIA:
NIEPUO]I, YaCTOTa, AMILIUTY/Ia

MareMaTrueckuii U IPYKUHHBIA MasTHUKH. [IpeBpalienne sHepruu npu
K0J1€0aTeIbHOM JABWKEHUU

3aryxaromue Koyiebanus. BernyxneHusie konebanus. Pesonanc

Mexanudeckue BOJHBL CBOMCTBAa MexaHWYeCKHX BOJH. [IpomonbHbie U
MOMEPEYHbIE BOJIHBI. [[TMHA BOJIHBI M CKOPOCTHh €€ pacnpOCTPAHEHUS.
MexaHn4eckre BOJHBI B TBEPJIOM TEJE, CEHCMUYECKHE BOJIHBI

3ByK. 'pomMKkOCTh U BbIcOTa 3ByKa. OTpa’keHHE 3ByKa

Nudpa3Byk u ynbpTpazByk

[IpakTnueckue pabOTHI:

OmpeneneHne dYacTOTHI M TEpPHOJA KOJEeOaHW MaTeMaTH4eCKOTo
MasTHHKA.

Omnpenenenre 4acTOThl U Mepro/ia KojaeOaHui Npy>KUHHOTO MasiTHUKA
HccnenoBanue 3aBUCUMOCTH Meproa KOJIeOaHi TIOIBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTU. VccnenoBanre 3aBUCUMOCTH Mepuo/ia KojiebaHui
NPY)KUHHOTO MasTHUKAa OT Macchl Tpy3a. I[IpoBepka He3aBUCUMOCTH
nepuosa KoyiebaHui rpysa, MOJBEIIEHHOIO K HHUTH, OT MacChl rpy3a U
KECTKOCTH MPYKUHBL. M3Mepenne yckopeHus cBOOOJHOTO MaIeHUs

duszndyeckue SBICHHUSI B npupoac: BOCIPUATHEC 3BYKOB XHWBOTHBIMH,
3EMIICTPACCHHUC, celicMUYIecKue BOJIHBI, HYHaMH, 3X0O

Texnuyeckue yCTpONCTBA: 9XOJIOT, UCIOIb30BaHUE YIbTPa3ByKa B OBITY
U TEXHUKE

SJIEKTPOMATI'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1 DIEKTPOMarHUTHOE II0JIe. DJIEKTPOMAarHuTHbIE BOJIHBL. (CBOMCTBa
ANIEKTPOMArHUTHBIX BOJIH

10.2 [IIxana 31eKTPOMAarHUTHBIX BOJIH

10.3 SHGFTpOMaFHHTHaH npupoaa ceera. CkopocTh cBeta. BomHoBbIE
CBOICTBa CBETa
[IpakTueckue pabOTHI:

10.4 N3ydyeHne CBOWMCTB  3JEKTPOMAarHUTHBIX BOJH C  TOMOIIBIO
MOOMIBHOTO TeleoHa

10.5 Ousnyeckue SBJICHHS B NpUpOJe: OHOJOTHMYECKOe JeCTBHE
BUIMMOTO, YABTPa(HOIETOBOTO U PEHTT€HOBCKOTO M3ITy4eHUH

10.6 TeXHquCKIEe YCTPOMCTBA: UCIOJIb30BAHUE JIEKTPOMArHUTHBIX BOJIH
JUI COTOBOM CBSI3U

CBETOBBIE ABJIEHUA

11.1 JlyueBas moxenb cBera. MIcTouHMKH cBeTa

11.2 [IpssMonMHENHOE pacIIpOCTPAHEHHUE CBETA

11.3 Ortpaxenue cera. [Inockoe 3epkano. 3akoH OTpaKeHUs CBETa

11.4 [Ipenomnenne cBera. 3akoH TIpesnomieHHss cBerta. [lonHoe
BHYTPEHHEE OTPaKEHUE CBETA

11.5 JInnza. Xox Jiydei B JIMH3E
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11.6 OnTuueckas cucrema goToanmapara, MUKPOCKOIIA B TEJIECKOIa

11.7 I'ma3 xak onruueckas cucrtema. bim3opykocTs U 1alnbHO30PKOCTh

11.8 Paznoxenne Gemnoro ceera B crektp. OnbiTel HetoTona. CroxeHue
CIEKTpaJIbHBIX 1[BETOB. /lucnepcus ceera
[IpakTuyeckne paboOTHI:
HccnenoBanue 3aBUCUMOCTH yrja OTPa)K€HUS CBETOBOTO Jiyda OT
yria najaeHusl.
N3ydyeHne XapakTepUCTHK H300pa)K€HUS NpeaMeTa B IUIOCKOM
3epKaje.
HccnenoBanue 3aBUCMMOCTH YIjla MPETOMIIEHHUS] CBETOBOTO Jy4a OT

1.9 yria MajJeHusl Ha TPaHUIIEe «BO3AYX — CTEKIIO».
[Tonyyenue n3o00pakeHU C MOMOIIBI0 COOMPAOIIEH JTUH3HI.
Ompenenenre (GOKYCHOTO PACCTOSIHUSI W ONTHYECKOW  CHJIBI
COOMPAIOIIEH JIUH3HI.
OnbITHI IO pa3oKeHHUIO 0eI0ro CBETa B CHEKTP.
OnbITHI IO BOCHPUATHIO 1IBETA MPEAMETOB MPU WX HAOIIOAEHUN Yepes3
LBETOBbIE (PUITBTPHI
®usnueckue sABIeHUs B npupone: 3atMeHns ConHua u JIyHbl, nBeta

11.10 TeJ, ONTUYECKue sBJIeHUS B arMmocdepe (1BeT Heba, pedpaxuus,
pazayra, MUpax)

11.11 TexHuueckne  yCTpOWCTBA:  OYKHM, TMepuckor,  (Qoroamnmapar,
ONTHUYECKUE CBETOBOBI

KBAHTOBBIE ABJIEHUA

12.1 OnbiTer Pe3epdopna u mmaHeTapHas Mojenb atoma. Mojenb aToMa
bopa

122 Hcnyckanne u nornomeHue cBeta atomMoM. KBanTel. JInHeluaTreie
CHEKTPBI

12.3 PannoaktuBHOCTH. Anb(a, 6eTa- U raMma-u3IydeHUs

124 Crpoenue aromHoro sjapa. HykiioHHas Mozenb aTOMHOTO sapa.
N3oTtonbl

12.5 PaanoaktuBHbIe nipeBpaienus. [lepuos nosypacnaaa aTOMHBIX 11€p

126 SnepHble peakuuu. 3aKOHbI COXpPAHEHHUs 3apsiA0BOTO M MacCOBOIO
yuceln

12.7 DHeprusi CBs3U aTOMHBIX siiep. CBsi3b MacChl U SHEPTUU

12.8 PeflKL[HPI cuHTe3a U aeneHusa saep. Mcrounuku sueprum ConHua u
3BE3]1

12.9 SnepHas oHepreruka. JlelicTBUE paaUOAKTUBHBIX H3IYYCHUN Ha
YKUBBIE€ OPTraHU3MBbl
[IpakTuyeckue paboOThI:
HabnroneHue CrijionIHbIX U TMHEHYaThIX CIIEKTPOB U3ITy4YEHUsI.

12.10 HccnenoBanue TpeKOB: U3MEPEHUE YHEPTUU YaCTHUIIBI 110 TOPMO3HOMY
nytH (1o goTtorpadusim).
W3mepeHne paanoakTUBHOTO (GoHA
@u3nyecKkue SBICHUS B IPUPOJIE: E€CTECTBEHHBIM paJnOaKTUBHBIN

12.11 (oH, KOCMMYECKHE Jy4d, DPaJUOAKTUBHOE H3JIyuY€HHE IPHUPOIHBIX

MUHEPAJIOB, JieficTBHE paauOaKTHUBHBIX I/ISJ'Iy"ICHI/Iﬁ Ha OpraHusm



12.12

YCI0BCKa

TexHuueckue  yCTpOMCTBA: CHEKTPOCKON,  WHIAMBUAYAJIbHBIN
JO3UMETp, KaMepa Buiibcona

IMPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K PE3YJBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O OBIIIETO

OBPA30BAHUSI
Kon
MpoBepPsiEMOro
TpeOoBaHUs
1
2
3
4
5

IIpoBepsiemble TpeOOBaHUS K MPEAMETHBIM pe3yJbTaTaM 06a30BOro
YPOBHSI 0CBOEHUSI OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMbl OCHOBHOI'0
o0uiero oopazopanus Ha ocHoBe PI'OC

[lonumanue ponu (U3MKKM B HAy4HOW KapTUHE MHpPA; cHOPMHUPOBAHHOCTH
0a30BBIX MPEACTABICHUN O 3aKOHOMEPHOU CBSI3U M MO3HABAEMOCTH SIBJICHUN
MPUPOJBI, O POJM IKCHEPUMEHTa B (PU3MKE, O CHUCTEMOOOpa3yrolel posu
(GU3MKM B pPa3BUTUM €CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTUH, 00
OBOJIONMHA  (PU3MYECKHX 3HAHUKW W WX POJM B  IEJIOCTHOH
€CTECTBEHHOHAyYHOW KapTHHE MHpa, O BKJIAJE POCCHUMCKUX M 3apyOeHBIX
yu€HBIX-(U3UKOB B pa3BUTHE HAyKH, OOBSCHEHUE MPOIIECCOB OKPYKAIOIIETO
MUpa, pa3BUTHE TEXHUKU U TEXHOJIOTUN

3HaHUS O BUJAX MaTrepuu (BEUIECTBO M MOJIE), O JABMXKEHHMU Kak crocole
CYIIECTBOBaHMUsI MaTepuu, 00 aTOMHO-MOJIEKYJISIDHOW TEOpUH CTPOEHUs
BELIECTBA, O (PU3UYECKOW CYIIHOCTH SIBICHMH NPUPOJbl (MEXaHHUYECKHUX,
TEIUIOBBIX, IEKTPOMArHUTHBIX U KBAHTOBBIX); YMEHHME pa3nyarh SIBJICHUS
[0 ONHCAaHUI MX XapaKTEpHBIX CBOMNCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIUX JaHHOE (U3NYECKOE SBJICHHE; YMEHHME Ppaclo3HaBaThb
MPOSIBJICHUE M3YYEHHBIX (PU3MUYECKMX SBJIEHUH B OKpPYKAIOIIEM MHUpE,
BBIJIEJISAS UX CYIIECTBEHHbIE CBOWCTBA (IIPU3HAKH)

BnageHne OCHOBaMM MNOHATUMHOIO amnmnapara U CHMBOJIMYECKOTO S3bIKa
(GU3MKM U UCMOJIb30BaHUE MX s pelIeHus Yy4eOHBIX 3a/4ad; yMEHHE
XapakTepu30BaTb CBOWCTBA Tel, (PU3MUYECKHE SBJIEHUS M IPOLECCHI,
UCIOJIb3Ys PYHAaMEHTAIbHbIE U SMIUPUYECKUE 3aKOHbI

YMeHue onuchbiBaThb H3Yy4YEHHbIE CBOWCTBA Tl M (U3UYECKUE SBICHHUS,
UCTIOJIb3YS (PU3UUECKUE BETUUHUHBI

Bnagenue ocHoBamMu METOJ0B HAay4YHOI'O IIO3HAHUA C y‘léTOM CO6JHOI[CHI/IH
IIpaBUI 0e301macHoro Tpyda: Ha6JHOI[eHI/Ie q)HSI/I‘leCKI/IX SIBJICHUI:

YMCHHE CaMOCTOATCIBHO CO6I/Ip8.TB OKCIICPUMCHTAJIbHYIO YCTAaHOBKY U3
JaHHOTI'O Ha6opa O60py,HOBaHI/IH N0 UHCTPYKLHUH, OIMHUCBIBATH XOJ OIIbITa U
3aIIMCBbIBATD €T0 PE3YJIbTATHI, q)OpMy.HI/IpOBaTL BBIBOJbI,

IMPOBCACHUC TIPAMBIX W KOCBCHHBIX I/I3MepeHHI>'I (I)I/ISI/ILIGCKI/IX BCIIMYHWH:
YMCHHC IJIaHUPOBATH HU3MCEPCHUS, CaMOCTOATCIbHO CO6I/IpaTB
OKCIICPUMCHTAJIbHYIO YCTAaHOBKY II0 HWHCTPYKIUH, BBIYUCIIATL 3HAYCHUC
BCJIIMYMHBI U aHAJIM3UPOBATH MOJJYYCHHBIC PC3YIIbTAThI C y‘{éTOM 3aJIaHHOM

MOTPEIIHOCTH PE3YJIbTATOB U3MEPEHMUIL;

IIPOBEJIEHUE HECJIOKHBIX AKCIEPUMEHTAIBHBIX UCCIIeI0BAaHU;
CaMOCTOSATEJIbHO COOHMpaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY W IPOBOIMUTH
HCCIIEIOBAaHUE II0 HWHCTPYKLMH, IPEICTABIATh IOJIYYEHHBIE 3aBUCUMOCTU



10

11

(U3NYEeCKUX BEIIMYMH B BUJE TAOIUI] M Tpa(UKOB, yYUTHIBATH MOTPEIIHOCTH,
JIEJIaTh BBIBOJBI 10 PE3YJILTATaM MCCIICIOBAHUS

[lonnManue XapaKTEpHBIX CBOWCTB (PU3MYECKHX MOAENeH (MarepuanbHas
TOYKa, a0CONIOTHO TBEPIOE TENO, MOJAEIM CTPOCHUS Tra3oB, JKUAKOCTEH U
TBEPABIX TeJ, IUIAHETapHas MOJENb aTOMa, HYKJIOHHAs MOJEIb aTOMHOIO
S7pa) ¥ YMEHUE PUMEHATh UX ISl 00bACHEHHUS (PU3NIECKUX MTPOLIECCOB

YMenue 00bACHATh PU3NICCKHE TTPOIIECCHI M CBOMCTBA TEJI, B TOM YHCJIC U B
KOHTEKCTE CUTYallMil MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTePa, B YaACTHOCTH,
BBISIBJISITh MPUYUHHO-CIICJICTBEHHBIE CBSI3U U CTPOUTH OOBSICHEHUE C OTIOPOIt
Ha W3YYCHHBIE CBOHCTBAa (PU3WYECKUX sIBIICHUH, (U3MUECKHE 3aKOHBI,
3aKOHOMEPHOCTU U MOJEIIN

YMenue pemate pacu€THble 3a1a4uM (Ha 6a3e 2 — 3 ypaBHEHUH), HUCHOIb3Ys
3aKOHBI U (OPMYIbI, CBSI3bIBAIOIINE (PU3UYECKHE BEIMYMHBL, B YaCTHOCTH,
3aMMCchIBaTh KpaTKO€ YCJIOBHE 3a/lauM, BBIABISATH HEIOCTAIOLIUE JIaHHBIE,
BBIOMpATh 3aKOHBl U (opMynbl, HeEOOXoauWMble s €€ pellieHus,
HCIIOJIb30BaTh CIPAaBOYHbIE JaHHbBIE, IPOBOJUTH pacué€Thl M OILIEHUBATH
PEATUCTUYHOCTh TMOJIyYEHHOTO 3HAa4YeHHs] (U3NYECKOW BEJIIMYMHBI, YMEHHE
OTPENENATh Pa3MEpHOCTh (U3UYECKON BETUYMHBI, NOJYyYEHHOW MpH
peLIeHUH 3a]1aun

YMeHHe XapaKTepHu30BaTh MPUHUMUIBI JIEHCTBHUS TEXHUYECKUX YCTPOMCTB, B
TOM 4YHCl€ OBITOBBIX MNPUOOPOB, U MPOMBIIUIEHHBIX TEXHOJOTHYECKHX
MPOLIECCOB MO MX OMMCAaHWIO, UCHOJb3Ys 3HAHUS O CBOMCTBAX (PU3MUECKHUX
SIBJICHHH ¥ HEOO0X0IUMBbIe (PU3HUECKHE 3aKOHOMEPHOCTH

YMeHue HUCHojb30BaTh 3HAHUS O (U3MYECKUX SBICHUSAX B IOBCEAHCBHOU
KU3HU i1 oOecriedueHHsi Oe30TacHOCTH TPH OOpaiieHuu ¢ OBITOBBIMHU
MpuOOpaMH W TEXHUYCCKHMMH YCTPOMCTBAMH, COXpPaHCHHS 370POBbS H
COOJIIOZICHUST HOPM 3KOJIOTMYECKOTO TIOBEJICHUS B OKPYKAMOIIEH Ccpele;
MMOHMMaHKEe HEOOXOJUMOCTH TMPUMEHCHHS  JOCTHIXKCHHH (OU3WKH U
TEXHOJIOTHH JUTsl pAIlMOHAILHOTO MPUPOIOIIOIE30BaAHUS

OnepiT  moucka, mpeoOpa3oBaHus U MOpeACTaBlieHus  UHopmanuu
¢usznueckoro - coAepKaHWsi € HCIOJb30BaHUEM  HMH(OPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUH; yMEHHE OILIEHUBAaTh JIOCTOBEPHOCTh
HOJIydueHHOM  uH(pOpMalMd HAa  OCHOBE HMEIOIIUXCS  3HaHWA U
JOTIOTHUTEIbHBIX HCTOYHUKOB; YMEHHUE HCIIOJIb30BaTh IPHU BbIMOJIHECHUU
yueOHBIX  3aJaHuil  HAYYHO-TIOMYJSIPHYIO  JUTepaTypy  (QHU3UYEecKOoro
COJIep’KaHus, CIPaBOYHBIE MaTepHalbl, pecypchl cetu VHTepHeT; BlajeHue
0a30BBIMH HaBBIKAMH TIpeoOpa3zoBaHusi HH(OPMALUKU M3 OJHON 3HAKOBOU
CUCTEMBI B JPYryl0; YMEHHUE CO37aBaTh COOCTBEHHBIE TUCHbMEHHBIE U YCTHBIE
COO0O0IIIeHNs HA OCHOBE MH(OPMAIINK U3 HECKOJIBKUX HCTOUHUKOB

IHEPEYEHD 3JIEMEHTOB COAEPKAHMUS, ITIPOBEPAEMbIX HA OI'3 110 ®PU3UKE

Kox
1

1.1

1.2

1.2

ITpoBepsieMbIi 2JIEMEHT COAEPKAHUSA
MEXAHMYECKUE SABJIEHUA
Mexannueckoe apwxkeHue. MarepuanbHasg Touka. Cuctema oTcuéra. OTHOCHUTENBHOCTh

JABMKCHUSA

PaBHOMEpHOE 1 HepaBHOMEpHOE ABMKeHUE. CpenHsis ckopocTh. DopMyna Jyist BBIYUCICHHS
cpenHeit ckopocTH: v = S/t

PaBHOMEpHOE 1 HepaBHOMEpHOE ABMKeHUE. CpenHsis ckopocTh. DopMyna Jyist BBIYUCICHHS
cpenHeit ckopocTH: v = S/t



1.3

14

1.5

1.6

1.7

1.8

PaBHOMEpHOE NpsIMOMHENHOE JBMKEHUE. 3aBUCUMOCTh KOOPJIMHATHI TEJia OT BPEMEHU B
Cllydae paBHOMEPHOTO PSMOJIMHEHHOTO IBUKCHHUS:

xX(r)=x,+vt

I'padyiky 3aBUCHMOCTH OT BPEMEHHM ISl MPOEKIMH CKOPOCTH, TPOEKIMU TePEeMEIICHHS,
IIyTH, KOOPIUHATHI IIPY PABHOMEPHOM IPSIMOJIMHENHOM JBUKEHUU

3aBUCUMOCTb ~ KOOpDAMHATBI Tejla OT BPEMEHM B  ClIydae PABHOYCKOPEHHOIO
MIPSAMOJIMHENHOTO JIBU)KEHUSL:

[T Ry

Sylf) =vg, =f+ay =

@opMyIbl U TPOESKIMH MEPEMEIIEHUS, TIPOEKIIMA CKOPOCTH U MPOEKIMH YCKOPEHUS MTPH
PaBHOYCKOPEHHOM NPSMOJIMHENHOM JIBUKECHUU:

)

$2
5, () =by, t+a,: B

v.([)=v, +a,.-t,

a, (1) =canst,

2 -
vy, =y, =2a,s,

s

I'paduku 3aBUCMMOCTH OT BpEMEHH JUIl NPOEKLUUH YCKOPEHHs, MPOEKLUUH CKOPOCTH,
MPOEKITNH TIEPEMEIICHHSI, KOOPIMHATHI IIPU PABHOYCKOPEHHOM MPSIMOJIMHEWHOM JIBHKCHUH
CBobomnoe manenue. @opMyITbl, OMUCHIBAIOIINE CBOOOHOE TAJICHUE Tella 10 BEPTUKAIIH
(mBWXEHHME TeNa BHU3 WM BBEPX OTHOCHUTEILHO TIOBEPXHOCTH 3emun). ['paduku
3aBUCUMOCTH OT BPEMEHH IS TIPOCKIIMH YCKOPEHUS, TIPOCKIIMH CKOPOCTH M KOOPIWHATHI
TIpY CBOOOTHOM TTa/ICHHUH Tella TI0 BEPTUKAIIH
CKOpOCTh paBHOMEPHOTO JIBFDKCHUSI TeJIa TI0 OKPY)KHOCTH. HampapieHue CKopocTH.
dopmyna 1St BEIYUCICHHUST CKOPOCTH Yepe3 Paanyc OKPYKHOCTH U TIEPUO,] OOpAIICHUSL:

b= 2R

T

LentpoctpemutenbHoe yckopeHue. HarpaBineHue HEHTPOCTPEMUTENBHOTO YCKOPEHHUS.
®dopmyna 1Sl BHIYUCICHUS YCKOPEHHUS:

2
b
%R
(DopMyna, CBs3bIBAronias rnepuoa U 4aCtoTry o6pameHI/m:
vl
T

Macca. I110THOCTS BellIeCTBA. (DopMyna JJI1 BBIYHMCIICHUS IIJIOTHOCTH:

_m
P=7

Cuna — BCKTOPHAsA (1)I/I3I/I‘-IGCK3_SI BemmurHa. CIIOKEHUE CUI



1.9 SBnenue nuepunu. [lepssiii 3akoH Herorona

Bropoii 3akoH HeroToHa:

F=m-d
1.10
ConanpaBieHHOCTb BEKTOPA YCKOPEHHUS TeNa U BEKTopa
CWJIBL, ICUCTBYIOIICH Ha TEJIO
Bsanmopericteue Tein. Tpernit 3akoH Herotona:
1.11 F. P _P-l—:-E
Tpenue mokos W TpeHHWE CKOJbkeHus. Dopmyna st
BBIYHCIICHUS MOJTYJISI CUIIBI TPEHUS CKOJIBKCHHMS:
1.12 F,=n-N

P

Hedopmanus tena. Yrpyrue u Heynpyrue aehopMarym.
3akoH ympyro# nedopmarmn (3akoH ['yka):

1.13 F=k-Al

BcemupHoe tarorenue. 3aKkOH BCEMUPHOTO TATOTEHHUS:
my -,

F=G ———=
R
1.14 Cuna TspkecTH. Y CKopeHHre CBOOOHOTO MajCHusI.

qbopMyna JJIs1  BBIYMCICHHS CHIIBI TSXKECTH BOJIN3H

noBepxHoctu 3emin: F = mg.
JBrxenue manet Bokpyr Conxia. [lepBas
KOCMHYECKasi CKopocTh. HeBecoMOCTh U mieperpy3ku

I/IMHy.]'ILC TECJ1a — BEKTOPHAsA (I)I/ISI/I‘ICCKaﬂ BCIIMYMHA.

p=mo
1.15 ?
I/IMHyJ'ILC cucteMnl Te. M3menenue HUMITYJIbCA. I/IMHYJ'IBC
CHJIBI
3akoH COXpaHCHHUA HMITYyJIbCa IJIA 3aMKHyTOI7I CUCTCMBI
TCII:
1.16 — — —
P=myuy +m, U, =const
PeaktuBHOE JABWKCHUC
Mexanuueckas pa60Ta. d)opMyna JJI1 BBIYMCIICHUS pa6OTI>I CHUJIBI:
1.17 A=Fsooso

MexaHudeckass MOIITHOCTb:



1.18

1.19

1.20

1.21

1.22

1.23

Kunernueckas u noreHunanbHas aHeprus. @opmyra Jij1si BBIYUMCICHUS

KHUHETUYECKON SHEPTUH:

2

oL
2

Teopema o kuneTnueckou s3Heprur. opmyna s BBIYUCIICHUS TOTEHIIMAIBHON

SHEPruu TeJa, MOJHATOTO

Hajl 3eMIEi:

E,=mgh

Mexanndeckast SHeprusi:

E=E,+E,

3aKOH COXpaHEHUsI MEXaHMYECKOHN dHeprun. Popmyiia iisl 3aKOHA COXPaHEHUs
MEXaHWYECKON 3HEPIUH B OTCYTCTBUE CHJI TpeHUs: E = const.

[IpeBparienue MexaHHYECKON SHEPTUU NP HAJTMYUK CHITbI TPEHUSI.

[IpocTbie MeXaHU3MBI. «30JI0TO€ MPABUIIO» MEXAHUKH.

Peryar. Momenr cunsl: M - Fl.

VYcnoBre paBHOBECHS phlyara:

M +M, +..=0

[ToxBwxkHbI 1 HeNoaBYKHBIN O10ku. KI1J] mpocThix MexaHW3MOB,
n= Anonesaas

"4'3&11:&115{

JlaBrieHue TBEPIOTO TeNA.
dopmyna Aj1s8 BBIUMCICHHS JTABJICHUS TBEPIOTO

TCIa:

F
P= G
JlaBnienue ra3a. ATMocdepHoe JaBliCHHE.
FI/I,Z[pOCTaTI/I‘ICCKOC HAaBJICHUEC BHYTPU KUJIKOCTH.
q)opMyna U1 BBIYMCIICHUS HABJICHUA BHYTPHU
KUIKOCTH:

p=pgh+p_.,

3akoH Ilackamns. I'mapasnrueckuii npece

3axkoH Apxumena. @opmMyna Ui ONIPEeAENCHNs BBITAIKUBAIOIIEH CUJIbI, IEUCTBYIOLIEH
Ha TeJl0, IOTPYKEHHOE B KUJIKOCTh MIIN Ta3:



1.24

1.25

1.26
1.27

1.28

1.29

1.30

1.31

2.1

2.2

Fam =pgV

Vcnopue miaBadus Tena. IlnaBanue CYAOB M BO3YyXOIlIaBaHUC

Mexanndeckue KonieOaHMs. AMIUIMTYA, MEPUOJI U YacToTa Kosebanuii. Dopmyia,
CBSI3BIBAIOIIAsl YACTOTY U NIEPUOJ1 KOJIeOaHUI:

Maremarnueckuii ¥ NOpPYKMHHBIM ~ MadaTHUKU. [IpeBpamieHune 5sHepruum I1pu
KO0JIe0aTEIbHOM JIBUXKEHUH

3aryxatorue konebanus. BeiHyxeHHbIe KoneOanus. Pesonanc

3ByK. I'poMKkocTh M BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOI BOJHBI Ha I'paHMLE JABYX
cpen. MudpasByk u ynsTpazByk

Ipaxmuueckue pabomvi

N3mepenue cpenHeil IIIOTHOCTH BEIIECTBA; apXUMEIOBOM CHIIBI; AKECTKOCTH MPY>KUHBL;
K03 uIrieHTa TPEHUs CKOJIBbKEHHUS; paOOThI CUJIbI TPEHHUS, CUJIbI YIPYIOCTH; CpeIHEN
CKOPOCTH JIBIKEHHsSI Opycka IO HAKJIOHHOM IUIOCKOCTH; YCKOpEHHs Opycka mpu
JBIDKEHUM 110 HAKJIOHHOW IUJIOCKOCTH; YacTOThl W  Mepuoja  KoJsieOaHui
MaTeMaTU4YeCcKOro MasTHUKA; YaCTOThI U Mepuojia KojieOaHU! MPYKUHHOTO MasiTHUKA;
MOMEHTa CHIIbl, JEHCTBYIOILEr0 Ha pblyar; pabOThl CHJIbI YIIPYTOCTH INPHU IMOIbEME
rpy3a ¢ MOMOILBIO HEMOIBMKHOTO OJI0Ka; pabOThl CHIIbI YIIPYTOCTH MPH NOABEME Ipy3a

C IIOMOILIBFO OABMYKHOTO OJI0OKA.

HccnenoBanue 3aBUCMMOCTH apXUMEIOBOM CHITBI OT 00bEMa MOTPYKEHHOM YacTH TeJa
U OT IUIOTHOCTH KHMJKOCTH; HE3aBUCHMOCTHU BBITAJIKHUBAIOIIECH CHUJIBI OT Macchl TEna;
CHJIbl TPEHHUSI CKOJIBKEHHUSI OT CHUJIbI HOPMAJIBHOTO JIABJICHUSI U OT POJa MOBEPXHOCTH;
CHJIbl YIPYTOCTH, BO3HHKAIOIIEH B MPYKHUHE, OT CTENEeHU AehOpMaluH IMPYKUHBL;
yCKOpeHHst Opycka OT yrJjia HakJIOHa HalpapJIsioleil; nepruoia (4acToThl) KojeOaHui
HUTSIHOTO MAsiTHUKA OT JUIMHBI HUTH; MEPUOJa KOJIeOaHUH MPY>KUHHOTO MasTHHKA OT
Macchl Tpy3a U JKECTKOCTU TMPYKUHBI; HCCIEIOBAaHUE HE3aBHCUMOCTH TepHoza
KoJIeOaHM HUTSHOTO MasTHMKAa OT Macchl rpy3a. IIpoBepka ycroBusi paBHOBECHS
pblyara

Qusuueckue A6leHUs 8 Npupode. TIPUMEPHI ABUKEHUS C PA3IUYHBIMU CKOPOCTSMHU B
KUBOM M HEXKUBOW MPUPO/IE, AEHCTBUE CUIIBI TPEHUS B MIPUPOE U TEXHUKE, PUIMBBI U
OTJIMBBI, JABWXeHHe TuiaHeT CONHEYHON CHUCTEMBbl, PEaKTUBHOE JIBHXKEHHE >KHUBBIX
OpraHU3MOB, pblUard B TEJllE YeIOBEKa, BIMSHUE aTMOC(EPHOrO JaBIICHHUS HA KUBOMN
OpraHus3M, IUIaBaHUE pbIO, BOCHPUSTHE 3BYKOB JKMBOTHBIMH, 3EMIIETPSICEHHE,
CeiCMUYECKHE BOJIHBI, IlyHAMH, X0

Texnuueckue ycmpovicmea: CIMJOMETP, JAaTUYMKU  TIOJIOKEHHs, pPacCTOSHHUA U
YCKOPEHUs], AMHAMOMETP, MOALIMITHUKY, PAKEThI, pblYar, HOABUKHBINA U HETIOIBHKHBIN
0JI0KH, HAKJIOHHAs IJI0OCKOCTbh, MIPOCTBIE MEXaHU3MBbI B OBITY, COOOIIAIONINECS] COCY/Ib,
YCTPONCTBO BOAOMPOBO/IA, THAPABINYECKUI Mpecc, MAHOMETp, 6apoMeTp, BBICOTOMED,
MOPIITHEBON HACOC, apEOMET, 3XO0JIOT, UCIIOIb30BAHKE YIBTPa3ByKa B OBITY U TEXHHUKE

TEIUIOBBIE ABJIEHUA

OCHOBHBIE TIOJIO)KEHUSI MOJIEKYISIPHO-KUHETUUECKOW TEOPUM CTPOCHUS BEILECTBA.
Mopemu  TBEPAOro,  KMIAKOIO W Ta3000pa3sHOTO  COCTOSIHMM  BEIIECTBA.
Kpucrannudeckue u amop¢HbIe Tena

I[BI/I)I(GHI/IG HacTull BCIICCTBA. Cs3b CKOpPOCTHU ABWXCHUSA 4YaCTUL C TeMnepaTypoﬁ.



2.3
2.4
2.5

2.6
2.7

2.8

2.9

2.10

2.11

2.12

2.13

2.14

2.15

2.16

2.17

3.1
32
33

3.4

BpoyHoBckoe aprmxenue, mpdy3us
CMmauuBaHue u KalTWJIUIAPHBIC SIBJICHUA
TernnoBoe pacIIMpEeHUe U CKATUE
TeroBoe paBHOBECHE

Buytpennsist sneprus. PaboTa u teronepenaya kak cnocoObl U3MEHEHUSI BHYTPEHHEN
SHEpPruu

BI/II[I)I TCIionepeaadyn: TCIIoMnMpoOBOJHOCTb, KOHBCKIUA, U3JTyUCHUC

Harpepanue u oxnaxaenue ten. KoamuecTBo TeIioThl. Y aeiibHask TEIIOEMKOCTb:
O=cm(t,—1)

3aKOH COXpaHEHMs1 SHEPTUH B TEILIOBBIX IIpoLieccax. Y paBHEHUE TEIUIOBOro OanaHca:

O +0,+..=0

Hcnapenne n koHaeHcanus. M3MeHeHre BHYTPEHHEN SHEPIUM B IIPOLIECCE MCIIAPEHNUS
1 KoHieHcamu. Kurenue xuakocTr. Y nenbHas Tersiora mapooopasoBanust: L = Q/m

BnaxHnocTts BO31Myxa

[InaBnenvne m kpucramsanys. M3mMeHeHne BHYTpPEHHEH SHEPrUM IPH IUIABJICHUHA U
KPHCTAJUIM3aLMH. Y JeTIbHAS TEIUIOTA TUIABJICHHS:

0

m

BayTpeHHsIst SHeprus CropaHus TOIUTMBA. Y IeTIbHAs TEIUIOTa CrOPaHus TOTUINBA:
q=0/m

[TpunuIer padoThl TermoBbix aeurarteneii. KI1/] rermmoBoro aBuraresst

IIpakmuueckue pabomoi

W3mepenue ynenpHOW TEMIOEMKOCTH METAUIMYECKOTO INIMHIPA; KOJHMYECTBA
TEIJIOTHI, TOJTY4EHHOTO BOAOM KOMHATHOW TeMIlepaTypbl (PUKCHPOBAHHOW Macchl, B
KOTOPYIO OITYIIEH HAarpeThlii HWIMHJP; KOJIUYECTBA TEIUIOTHI, OTIAHHOTO HArpeThIM
LUJIMHIPOM, TIOCJIE OMYCKAHUS €ro B BOJIY KOMHATHOW TeMIepaTypbl; OTHOCHTEILHOU
BJIQYKHOCTH BO3/yXa; yIEIbHON TEIUIOTHI IJIaBJIeHUs Jibaa. VccrnenoBanue U3MeHEeHUs
TEeMIIepaTypbl BOJBl TPH PA3TUYHBIX YCIOBHUSX; SBJICHUS TEIUIOOOMEHA IMpU
CMEIINBAHUM XOJIOJHOW U TOpsYeH BOBI; POIIecca UCTIAPEHHUS

Qusuueckue A61eHUs 8 Npupode. TTOBEPXHOCTHOE HATSDKEHHE U KAITWIUIAPHBIC SIBICHUS
B MpHPOJE, KPHUCTAUIBI B mpupone, u3nydenue CoiHIa, 3amep3aHue BOJOEMOB,
MOpCKHe OpH3bl; 00pa3oBaHKE POCHI, TYMaHa, HHEsl, CHeTa

Texnuueckue ycmpolicmea: KaUWJUIPbl, TPUMEPBl  UCIIOJIBb30BaHUS  KPHCTAILIOB,
KHUJIKOCTHBIN TEPMOMETP, JaTYMK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIJIEHUS IOMOB,
TUI'POMETPBI, IICUXPOMETP, MapoBasi TypOHHa, ABUTATETb BHYTPEHHETO CrOPaHuUs

SJIEKTPOMATI'HUTHBIE SABJIEHUA
Onexrpuzanys Tei. /IBa BUaa 31eKTpUYECKUX 3apsiI0B
BsanmonelictBue 3apsokeHHbIX Tenl. 3akoH Kynona
3aKOH COXpaHEHMs MNEKTPUUECKOTO 3apsa

Onextpuyeckoe mnone. HanpspkéHHocTs  anekTpuueckoro  mousid.  IpuHnmn
CYIIEPIIO3ULINH IEKTPHUECKUX MOJIEH (Ha KaueCTBEHHOM YPOBHE)



3.5

3.6

3.7

3.8
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3.10

3.11

3.12

3.13

3.14
3.15

3.16

3.17

3.18

3.19

Hocurenmn  snextpuueckux  3apsaoB.  JIeMCTBHE  AIIEKTPUYECKOrO  IMOJIA  Ha
ANIEKTpUYIecKue 3apsaapl. [I[poBOTHUKY U TU3IEKTPUKH

[locrosiuubiil nekTpuueckuit TOK. JlelcTBua anekTpuueckoro Toka. Cuia Toka.
Hanpsoxenue.

I=q/t,U=A/q

DJNEeKTPUYECKOE COMTPOTUBIICHHUE. Y IETbHOE IEKTPUUECKOE CONIPOTHUBIICHUE:

R = pl/S

3akon Oma i yyactka snekrpudeckoit nemu: I = U/R

IlocnenoBaTenbHOE COSTMHEHUE IIPOBOAHUKOB!:

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

Hapa.lmeanoe COCANHCHHE ITPOBOAHMUKOB PAaBHOI'O COIMPOTHUBIICHUA:

U=U;I=1+I;R=2.
’ T2

CMelragHeIe co CAUHCHHA ITPOBOJHUKOB

Pabota u momtHOCTS 371eKTpHUeckoro Toka. A = Ult, P = Ul

3akoH [[xoyis — Jlenma:
O=I"-R-t

OneIT Opcrena. MarHuTHOE MOJI€ MPSMOro MPOBOJHUKA C TOKOM. JIMHMKM MarHUTHOM
WHIYKIAN

MarHuTHOE n0JI€ MOCTOSITHHOTO MarHuTa. B3anMoelicTBre MOCTOSTHHBIX MarHUTOB
JleficTBre MarHUTHOTO TI0JISl HA MIPOBOTHUK C TOKOM

Onbitel @apajes. SABneHue eKTpoMarHuTHOM UHAyKuu. [Ipasumo Jlenna

IIpakmuueckue pabomoi

W3mepeHne 31eKTpUYECKOTO COMPOTHUBIICHUS PE3UCTOPA; MOIIHOCTH AJIEKTPHUYECKOTO
TOKa; pabOThI AIEKTPUUECKOTO TOKA.

HccnenoBanue 3aBUCHUMOCTH CHJIbI TOKA, BO3HUKAIOIIETO B MPOBOJHHUKE (PE3UCTOPHI,
JIAMITOYKA), OT HANpPsDKEHHS Ha KOHIAX MPOBOHUKA; 3aBUCUMOCTH COIMPOTUBJICHUS OT
JUIMHBI ~ TMPOBOJIHUKA, IUIOMIQJAM €ro TMOMNEpeYyHOro CEYEHUS U YIeIbHOTO

COIIPOTHUBJICHUA.

HpOBCpKa npaBWiIa I OJICKTPUUYCCKOI'O HAIIPSOHKCHUA IIpH  IIOCIICA0BATCIBHOM
COCAMHCHNHU TIPOBOJHUKOB; IIpaBWJIa I CHJIBI DJJICKTPUYCCKOI'O0 TOKa IIpU
HnapajuieJibHOM COCANHCHUU ITIPOBOJHUKOB (pesncmpbl n naMnqua)

Quzuueckue A6NeHUs. 6  npupooe: NEKTPUUECKUE sBJIEHHS B aTtMmocdepe,
ANEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE MoJie 3eMIIH, JApeiid MorocoB, poib
MarHUTHOTO TOJIS AJIs1 KU3HU Ha 3eMIIE, MOJISIPHOE CUSTHHE

Texnuueckue ycmpoiicmea: MEKTPOCKOII, aMIEPMETP, BOJIBTMETP, PEOCTAT, CUETUHMK
SNEKTPUYECKON  SHEPIUH, DIJIEKTPOOCBETUTENbHBIE MPHOOPHI, HarpeBaTelbHbIE
ANEKTPONPHOOPHI  (IPUMEPBI), INMEKTPUUYECKHE MPEAOXPAHUTENH, JIICKTPOMArHMmT,
AIEKTPOJIBUTATENb IOCTOSHHOIO TOKA, TEHEPATOP MOCTOSIHHOTO TOKA

QHCKTpOMaFHI/ITHLIe BosHbl. IIkama QJICKTPOMAIrHUTHBIX BOJIH



3.20
3.21
3.22
3.23

3.24
3.25

3.26

3.27
3.28

4.1
4.2
4.3
4.4
4.5

4.6

4.7

JlydeBas mozens cera. lIpsMonHeiiHOe pacpOCTpaHEHUE CBETa
3akoH oTpakeHus cBera. Ilmockoe 3epkano

[Ipenomiienue cBera. 3aKOH NPEIOMIICHUS CBETA

Hucnepcus ceera

Jlumza. Xon nyueir B smH3e. DokycHoe paccrostHMe JMH3BL OnTHYeckas cuiia
munsel: D = 1/F

I'na3 kak ontuueckas cucrtema. OnTuyeckue NpuOopsl

Tpaxmuueckue pabomvi
W3mepenne oONTHYECKOW Ccuibl coOuparomiell JMH3bL, (OKYCHOTO PACCTOSHHSA
coOuparorei JuH3bI (TI0 CBOMCTBY PaBEHCTBA Pa3MEpPOB MpeaMeTa U HU300paKeHUs,

KOTJIa peIMET PAcIOjI0kKeH B JBOMHOM (OKyce), ToKa3aTelis MPeIOMIICHUS CTEeKIa.
UccnenoBanue cBoicTBa W300paKEHMS, TOJYYEHHOTO C TOMOIIBIO0 COOMparoIeit
JIMH3bI, U3MCHCHUS (bOKYCHOl"O PacCTOAHNA ABYX CIIOKCHHBIX JIMH3; 3aBUCUMOCTH yrjia
MIPEIOMJIEHHS] CBETOBOT'O JIyda OT yIJIa MaJIeHUs Ha TPAHUILIE «BO3/1yX — CTEKIIO»

Qusuueckue sienenus 6 npupoode: 3atMernst ComHna u JIyHbI, BeTa Tel, ONTHYECKHE
sBJIeHUs B aTMocdepe (1BeT HeOa, pedpakius, paayra, MUPax)

Texnuueckue ycmpoticmaa.: 09KH, IEPUCKOTI, (hOTOAITAPAT, ONTHYECKUE CBETOBOIBI
KBAHTOBBIE SBJIEHUA

PamnoaktuBHOCTE. Anb(a-, 6eTa-, ramma-u3nydenus. Peakmu anbda-u 6era-pacnaia
Onsiter Pezepdopna mo paccesauto anbda-vactui. [Inanerapuas Moaens atoma
CocraB atoMHOTO sifipa. M30TOMBI

[lepuon momypacrnana aTOMHBIX SiAEp

SnepHble peakuyu. 3aKOHBI COXpPaHEHUS 3apsI0BOTO K MAaCCOBOTO YHCEN

Qusuueckue A61eHUs 68 Npupode: €CTECTBEHHBIN pPaJMOaKTUBHBIN (OH, KOCMUYECKUE
Jy4d, paJMOAKTUBHOE M3IIydEHUE MPHUPOTHBIX MUHEPAJIOB, ACHCTBUE PaJMOAKTHBHBIX
M3Ty4YeHHUI Ha OpraHu3M 4YeJIoBeKa

Texnuueckue ycmpoiicmea: CIEKTPOCKOI, HWHIUBUIYaIbHBIA  JTO3UMETp, Kamepa
Bubcona, siiepHas sHepreTika

YYEBHO-METOAUYECKOE OBECIIEHEHUE OBPA30OBATEJIBHOI'O ITPOIECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI 1151 YUEHUKA

» ®usuka, 7 kiacc/ [epeimkua U.M., iBanoB A.U., «3narenbctBo «lIpocBemieHue

» ®usuka, 8 kiacc/ / Iepeimkun .M., UBanos A.U., «M3natensctBo «IIpocBerieHue;
» Omsuka, 9 knace/ [lepeimkun .M., iBanos A.U., «M3narensctBo «IIpocBenienue;

METOJUYECKHUE MATEPHUAJIBI JUIA YUYUTEJIA

https://www.labirint.ru/books/417054/

https://www.labirint.ru/books/450535/



HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
http://school-collection.edu.ru

http://elkin52.narod.ru/

http://class-fizika.ru/
https://www.sites.google.com/site/moyacshkola/idu-na-urok/fizika-v-animaciah
http://interfizika.narod.ru/index.html

https://www.sites.google.com/site/saitpofizike/home

https://resh.edu.ru/

http://www.fizika.ru/

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

http://physics03.narod.
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