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HOACHUTEJIBHAS 3AIIMCKA

[IporpamMma no ¢u3uke Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs COCTAaBJICHA Ha
OCHOBE MOJIOKEHUN U TPeOOBaHUH K pe3yJibTaTaM OCBOCHUS Ha 0a30BOM YPOBHE OCHOBHOM
oOpazoBaTenbHON mporpammel, npeacraBieHHbix B @I'OC OO0, a Takke ¢ y4y€Tom
dbenepanbHOIl pabouel mporpamMmbl BocniuTanus U KoHimeniuu npenojaBaHus yueOHOTO
npeamera «DPusukar.

CopepxaHue mporpamMMbl 1O  (U3MKE  HaAmpaBleHO Ha  (opmupoBaHue
€CTECTBEHHOHAYUYHOU IPaMOTHOCTH OOYYalOUIMXCS U OPTaHU3alUI0 U3Y4YeHUs (PU3UKHU HA
NeATeIbHOCTHOM OcHOBE. B mporpamme 1o pusuke yuuTsiBatoTCS BO3MOXKHOCTH Y4€OHOTO
npeamera B peanusanuu tpedoBanniit ®I'OC OOO k mIaHUPYEeMbIM JUYHOCTHBIM H
METanpeIMETHBIM  pe3ysibTaTaM OOy4YeHHUs, a TaKXke MEXIPEAMETHbIE  CBS3H
€CTEeCTBEHHOHAYUYHBIX YUEOHBIX MPEJIMETOB HA YPOBHE OCHOBHOTO 00I1IeT0 00pa30oBaHUs.

[Iporpamma 1o (usuke ycTaHaBIMBAET paclpejielieHne y4eOHOro marepuana Io
rojaM oOydeHus (MO Kjaccam), MpejjiaraeT MPUMEPHYIO MOCIe0BATeIbHOCTh U3YUCHUS
TE€M, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHUS MPEAMETHOrO COJCpPKaHUA U Y4YETE BO3PACTHBIX
O0COOCHHOCTEH 00yJarOIIUXCS.

[Iporpamma mo ¢usuke pa3paboTaHa ¢ 1ETbI0 OKAa3aHHUS METOJMYECKON MOMOIIU
YUHTEII0 B CO3JIaHUH pabodeli mporpaMMBbl 10 yueOHOMY TIPEAMETY.

®uzrka SBISETCS CHCTEMOOOPA3yIOMIMM JUIsl €CTECTBEHHOHAYYHBIX YYEOHBIX
IPEIMETOB, TMOCKOJIbKY (M3MUECKHE 3aKOHBI JIe)KAT B OCHOBE MPOLIECCOB U SBIICHHUIA,
U3y4aeMbIX XUMUEH, OUOJIoTHeH, acCTpOHOMUEH U (hu3ndecKo reorpadueid, BHOCUT BKJIaJl
B €CTECTBEHHOHAYy4YHYIO KapTUHY MHUpa, MpeaocTaBisieT Hauboiiee sICHbIe OO0pa3libl
NPUMEHEHUs] HayYHOTO METOJla MO3HAHHUS, TO €CTh CIoco0a MOJYYEeHHs JTOCTOBEPHBIX
3HaHUU O MUDE.

Onmna w3 TaBHBIX 3a7ad  (PU3MYECKOTO0 O00pa3oBaHHMs B CTPYKType OOIIero
o0pa3oBaHus COCTOUT B (HOPMUPOBAHUH €CTECTBEHHOHAYYHOI TPaMOTHOCTH U MHTEpeca K
HayKe y 00yJarommuxcs.

N3yuenue ¢usukum Ha 0a30BOM ypOBHE MpPENAINOiaraeT OBIAJECHUE CIETYIOIINMU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIIUMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

e Hay4YHO OOBSACHSTDH SIBICHUS;

e OLICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHMUS;

e HHTEPIPETUPOBATH JAHHBIE U HCIOJIb30BATh HAYYHBIE JOKA3aTEIbCTBA IS
MIOJTyYEHUS BBIBOJOB.

enu n3ydenus Pu3MKU HaA YPOBHE OCHOBHOI'O OO0IIEro 00Opa3oBaHMs ONPEICICHBI B
Konnenmuu npenogaBanusi yuyeOHoro mnpeamera «@Pusnka» B 00pa30oBaTEIbHBIX
opranuzamusax Poccutickoit ®enepaiuu, peaqn3yommnx OCHOBHBIE 00111e00pa3oBaTeIbHbIC
NporpaMMmbl, yTBEpXKIAEHHOW pemeHueM Komernn MuHUCTEPCTBA MPOCBEIICHUS
Poccuiickoit @eaeparuu (mpotokod oT 3 aekadpst 2019 r. Ne [1K4BH).

Heaun nzyyenus pusuku:



npuoOpeTeHne MHTEepeca M CTPEMIICHHsI OO0Yy4alomIMXCs K HAYYHOMY H3YYECHHUIO
MIPUPOJIBI, PA3BUTHE X UHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;
pa3BUTHE TIPEACTABICHUNA O HAyYHOM METOJIeé TO3HaHHA M (HOPMUPOBAHUE
HCCJIEIOBATETILCKOTO OTHOIIEHUS K OKPYKAIOIINM SIBIICHUSIM;

GopMupoBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTaTa H3y4eHHs OCHOB
CTPOCHHS MaTepHu U (yHIaMEHTAIbHBIX 3aKOHOB (DM3UKH;

dopmMupoBaHue TpPEACTABICHUH O ponu (U3MKH Ui Pa3BUTHUS  JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHE MPEACTABICHUNA O BO3MOXHBIX cepax Oynymei npodeccruoHambHON
JeSITeIbHOCTH, CBSI3aHHOM ¢ (DM3MKOM, MOATOTOBKA K JajdbHEHUIIEMY OOYUYCHHIO B
ATOM HampaBICHUH.

JlocTrkeHue 3TUX 1efied mporpaMMmbl MO (U3MKE Ha YpOBHE OCHOBHOT'O OOILEro
0o0pa30BaHUs 00ECTIEUNBAETCS PELICHUEM CIIETYIOINX 3a/8a4

NpHOOPETCHUE 3HAHWK O JHUCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHHUYECKHX,
TEIUIOBBIX, SJICKTPUYCCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NpHOOPETCHHE YMCHHH ONUCHIBAaTh M OOBICHATH (DHU3UYCCKHE SBJICHHUSA C
UCIIOJIb30BAHKMEM TIOJTyYCHHBIX 3HAHUH;

OCBOCHHE METOJIOB PEIICHHUS MPOCTEHIMX PAcuETHBIX 3a7a4 C HMCIIOJIh30BaHUEM
du3HUECKUX MOJICIICH, TBOPUYECKUX U MTPAKTUKOOPHUCHTUPOBAHHBIX 3a/1a4;
pa3BUTHEC YMCHUH HAOMIOIaTh NPHUPOJHBIC SBJICHUS W BBINOIHATH OIBITHI,
nabopaTopHbIe PaOOTHI U AKCIIEPUMEHTAIbHBIC HCCIICIOBAHUS C UCIIOIh30BAaHUEM
U3MEPUTEITBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pa0bOTHI ¢ HHPOPMAIHEH (U3MIECKOT0 COJIepKaHMS, BKITFOUas
UH(POPMAIIMIO O COBPEMEHHBIX JIOCTHIKCHHUSAX (PU3MKH, aHAIN3 M KPUTHUECKOE
OIlcHUBaHHUE WH(OPMAIINH;

3HAKOMCTBO €O cdepamMu Tpo(hecCHOHATLHON JESITeIbHOCTH, CBSI3aHHBIMH C
(U3HKOM, W COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAHHBIMH Ha JIOCTHIKCHHSIX
bu3uYeCcKoi HayKH.

Ha w3ydenne ¢usuku (6a30BbIi ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus oTBoauTcsa 238 4acoB: B 7 kiacce — 68 gacoB (2 yaca B HeZIeN0), B 8 Kilacce —
68 wyacoB (2 uaca B Hememwo), B 9 kimacce — 102 wyaca (3 uaca B Henemwo).

[Ipennaraemsiii B mporpamme Mo (Gu3MKe MepevyeHb Ja00paTOPHBIX PabOT U OIMBITOB
HOCUT PEKOMEHJATEIbHbIN XapaKTep, YUUTENb JeJIaeT BRIOOP MPOBEICHUS 1a00PATOPHBIX
paboT W OMBITOB C YYETOM HMHIWBHUAYATBHBIX OCOOCHHOCTEH OOYyYarONUXCs, CIHMCKa
AKCIIEPMMEHTAJIbHBIX 3aJIaHUM, MPEAIaraéMbIX B PAMKaX OCHOBHOI'O TOCYAApCTBEHHOIO
9K3aMeHa Mo (u3HuKe.

IIpu peanu3zanumn padoveil NporpaMMbl UCNOJIb3yeTCs 000pyA0BaHHME

uudposoii 1adboparopun « Touka pocray.

Oo0opynosanue ungposoii sadoparopuu «Touka pocray



BecnipoBoaHoil MyJbTHAATYMK M0 pHU3MKe ¢ 6 BCTPOEHHBIMH JATYNKAMU:
e IludpoBoil naTuuk TemnepaTypbl C JUANA30HOM HU3MEpPEHUsl He yxe uyeM oT -20 1o
120 °C
e IludpoBoit naTunk aOCOMIOTHOTO JABJIEHUS C JUANA30HOM M3MEPEHUsI HE YXKE YeM
ot 0 mo 500 xIIa
e J[aT4WK MarHUTHOTIO IOJS C AUANIa30HOM U3MepeHHs He yxke ueM oT -80 mo 80 mTn
e JlaTynk HaNps>KEHUs C JUara3oHaMU U3MEpPEHUs He yxke yem: oT -2 o +2 B; ot -5
no +5 B; or -10 go +10 B; ot -15 1o +15 B
e JlaTyuk TOKa C AMANa30HOM U3MEPEHHs He yxke ueM oT -1 1o +1A
e JlaTynk-akcenepoMeTp C MoKa3aTeasiMu He MeHee yeM: +2 g; +4 g; +8 g

Cnaiio 7

OTtaenbHbIE YCTPOHCTBA:
e USB ocuwmiorpad, He menee 2 kaHaios, +/-10 B

AKceccyapbi:

Ka6ens USB coennuuTenbHbBIN

3apsiiHoe ycTpoiicTBo ¢ kabenem miniUSB USB
Ananrep Bluetooth 4.1 Low Energy
KoHcTpykTOp /7151 IPOBEACHHS SKCIIEPUMEHTOB

[IporpammHuoe obecnieueHue

JlarHOE 000pYZOBaHHE HAXOAWUT IMUPOKOE NMPHUMEHEHHE Ha ypoKaxX (U3HKe, NepeycHb
JEMOHCTpAIUi U TJa00paTOPHBIX PadOT MPEICTABICHBI B TAOJIHUIIE:

Obopyoosanue Pazoen Ilpumepovl demoncmpayuii, onvimos u
cooepoicanusl | 1ab60pamopHvix pabom
yuebHo2o
npeomema
«Duzuxar
Hudghpoeoii oamuuk | 8 Kknacc. | Habnrooenue u obvacHenue onvimos,
memnepamypbul Tennosvie obcyorcoenue NPAKMuU4ecKux
ABNEHUS] cumyayui, 0eMOHCMPUPYIOUJUX

PaziuyHble BUOblL Menio-nepeoavu:
MenionposoOHOCMb, KOHBEKYUO,
uznyyenue. Hccredosanue s6ieHUs
meniooomMeHa  npu  CMewusaHuu
XO0JI0OHOU u  eopauel 8000L.

Habnwooenue yCmanosieHus




MeNni08o20  PABHOBECUSL — MENCOY
eopavell U XOJNOOHOU  BOOOLL.
Onpedenenue (usmepenue)

KOU4ecmea menjiomol, NOJIY4eHHO20
80001 Npu MeniooOMeHe ¢ Hazpemvim
MemanIudecKum YUTUHOPOM.
Onpedenenue (uzmepenue) yoeibHOU

MenioemMKocmu eeuecmeda.

Hugposoii oamuux | 7 kaacc. | U3yuenue 3asucumocmu  0agieHus
adconrwomuozo oasnenusn | /lasienue 2aza om o00véMa u memnepamypol.
meépovix U3yuenue ocobennocmell nepeoaqu
mei, oaeneHus meépovimu menamu,
JoHcuoKocmetl | HCUOKOCMAMU u eazamu.
U 2azo8 Uccreoosanue 3a8ucumocmu
oasnenuss AHCUOKOCMU Om  27YOUHbL
nOCPYHCEHUS u NJIOMHOCIU
HCUOKOCMU. Oxcnepumenmanvroe
obHapydicenue ammocgheproco
oasnenusi.
Jlamuuk-akcenepomemp | 9 kaacc | Habmooenue MEXAHUYECK020
Mexanuuecku | 0gudxicenuss mena  OMHOCUMENLHO

e AGIECHUA.
Mexanuuecku
e Konebauus

pasznvix men omcuéma. Hszmepenue
cKopocmu u YCKOpeHUs.

npﬂMOﬂuHeﬁHOZO O0BUIICECHUA.

U BOJIHbBI H3yuenue xonebanuii  npysicUHHO20

MASAMHUKA
Jlamuuxku nanpaxycenusn | 8 knacc. | Coopka u UCnbIMaHue
U MmMokKa, KOHCMPYKmop | JleKmpuuecK | 91eKmpuieckol yenu nocmosiHHO20
ons npoeeoenus | ue u | moxka. Hsmepenue cunvt  moka
IKCnEepUMeEeHmos MazcHUmMHble | AMREPMENPOM. H3zmepenue
SA61EHUS. 9NeKMPULECKO20 HaNpsdHCeHUs.

B0JILMMEMPOM. IIposedenue u




obvscHeHUe OnvIMos,
O0eMOHCMPUPYIOWUX — 3A8UCUMOCTIb
INEKMPULECKO20 conpomueéneHus
NPOBOOHUKA OM €20 OJIUHbL, NIOWAOU
NONepeuH020 CeyeHus u mamepuana,
Onpedenenue pabombi
INEKMPULECKO20 moxa,
npomexawowe2o  uepes  pe3ucmop.
Onpedenenue MowHOCMU
INEKMPULECKO20 MOKA, BblOeIIeMOU
Ha  pe3ucmope. Hccneoosanue
3a8UCUMOCIIU  CUTbL  TOKA — depe3
JIAMROYKY OM HANPAICEHUs. HA Hell

Jlamuuxk  maznumnozo | 8 knacc. | Mccnedosanue MACHUMHO20
noas Dnekmpuueck | 63aumooetcmeust NOCMOAHHBIX
ue u | macnumos. H3yuenue MmacHumHo2o

MazHUmmusle | NOJisk NOCMOSHHLIX MACHUMO8 NPU UX

A6IeHUs 0bveouneHuu u pazoenenuu.

IIposeoenue OnbIMOoS,

O0eMOHCMPUPYIOWUX — 3ABUCUMOCTND
CUTbL  83AUMOOCUCMBUSL KAMYUIKU C
MOKOM U MacHuma om Culvbl U
HanpaeaeHus moxa 6 Kamyuike

Kpome Toro, Ha ypokax (QU3UKH BO3MOXKHO HCIOJIb30BAaHHE IH(PPOBOTO
000py1I0BaHUS M3 KOMIUICKTOB MUGPOBBIX JaO0paTOpuil Ipyrux HanpasieHuii. Hanpumep,
UCIIOJIb30BaHUe IM(GPOBOTO MHUKPOCKOMA ISl JIEMOHCTPAIMM SIBICHUH W MPOLIECCOB,
KOTOpBIE CJIOKHO HAOII0aTh HEBOOPYKCHHBIM TJa3oM (TpoBeJeHUE U OOBICHEHHE
OTIBITOB, JIEMOHCTPUPYIONINX KaMWJULIPHBIC SBJICHUS W SBICHUS CMayuBaHUSA U
HECMa4HMBaHUA).

[Ipu wucnonb3oBanuu UUQPPOBBIX J1a0OpaTOpwii  HAOIIOMAIOTCS  CIEAYIOIINE
MOJIOKUTENbHBIE ()(PEKThI: MOBHIIICHHE HWHTEIIEKTYAThHOTO TOTEHIIMAIa MIKOJIBHUKOB,;
YBEJIMYHUBACTCS MPOLEHT OOYYaIOIUXCS, YYaCTBYIONIUX B PA3IHYHBIX TPEIMETHBIX,
TBOPUYECKHX KOHKYpPCaX, MPOCKTHO-UCCIEAOBATEIBCKON NESITEIHHOCTH U TOBBINMIACTCS UX
PE3YIBTATHBHOCT.



COIEPKXAHHUE OBYYEHUA

7 KIIACC

Paszjnen 1. ®u3uka u e€ poJib B IO3HAHUH OKPY/KAIOLIEro MUpA.

®usuka — Hayka o npupone. JSBneHus unpuponsl. Duszuueckue sABICHUA:
MEXaHWYECKUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenuuuHbl. M3Mepenue guanueckux BeanyuH. Ouznyeckue mpuOopsl.
ITorpemHocTs u3MepeHnii. MexayHapoaHas cucremMa eIMHULL

Kak ¢u3zuka u gpyrue ectecTBEHHbIE HAYKU U3y4atoT Ipupoay. EcrecTBeHHOHAYyUYHbBIN
METO]l MO3HaHUs: HaOJI0JIEHHEe, MOCTAHOBKAa HAYYHOI'O BOIPOCA, BBIJBUKEHUE THIIOTE3,
HKCIIEPUMEHT MO MPOBEpPKE TUIOTe3, OOBbsICHEHHWE HalmrogaemMoro siBaeHus. OnucaHue
(u3MUECKUX SBJICHUN C MTOMOILBIO MOJIENEH.

Jemoncmpayuu.

1. MexaHnueckue, TEIJIOBBIE, JIEKTPUUYECKNE, MAaTHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®Ousnueckre npuOOPHI MU MpoOUEAypa NPSIMBIX H3MEPEHHM aHAJIOrOBBIM H

U (GPOBBIM TPUOOPOM.

Jlabopamopnuie padbomut u onvimot.

1. OmpeneneHue UEHbI IeeHUs IIKaJIbl U3MEPUTEILHOTO Mpubdopa.

2. M3MepeHune pacCTOSTHUM.

3. U3mepenne 06bEMa KUIKOCTU U TBEPAOTO TEa.

4. OnpeneneHue pa3MepoOB MAJIbIX TEJL.

5. W3mepeHue temrieparypbl HpU MOMOIIM >KUIAKOCTHOIO TEPMOMETpA U JaTUMKA

TEMIIEPATYPBI.
6. lIpoBenenue uccienoBaHus 10 IPOBEPKE TMIIOTE3bI: JAJbHOCTD IIOJIETA IIAPUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIIE, YeM OOJIbIIE BBICOTA MTyCKa.

Pa3znea 2. IlepBoHayajibHbIE CBeJIEHHMSI 0 CTPOCHHHU BellecTBA.

CrpoeHue BemiecTBa: aToMbl M MOJEKYJbI, UX pa3Mepbl. ONbITHI, JOKa3bIBAIOIIUE
JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrmkeHue vacTtul BeniecTBa. CBsA3b CKOPOCTH JIBHJKEHHUS YaCTULl C TEMIIEPATYpPOH.
bpoyHoBckoe nBmxenue, nuddys3us. BzanmoneicTBrue 4acTUIl BEIIECTBA: MPUTHKCHUE U
OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHMSI BEIECTBA: CTPOCHHE TIa30B, XUIAKOCTEH U TBEPABIX
(KpuCTAIIIMYECKUX) Te1. B3anMOCBs3b MEKy CBOWCTBAMM BEIIECTB B Pa3HbIX arperaTHbIX
COCTOSHUSAX M UX AaTOMHOMOJEKYJSPHBIM cTpoeHHeM. (OCOOEHHOCTH arperaTHbixX
COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenne 6poyHOBCKOTO ABH)KEHUS.

2. HaGmonenue nuddysun.

3. HaOmronenue sBieHHH, OOBACHAIOIIMXCS NPUTSHKEHUEM WIM OTTAJIKMBAaHUEM

4acCTHIl BEIIECTBA.



Jlabopamopnuie padomot u onvimot.

1. OlleHKa TUaMeTpa aToMa METOJIOM PsJIOB (C UCIIOIb30BaHUEM (poTorpaduit).

2. OnbIThl 10 HAOJIOEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

3. OnbIThI IO OOHAPYKEHUIO TEUCTBUS CHII MOJEKYJIIPHOTO IPUTSHKECHHUS.

Pa3nen 3. JIBu:keHMe M B3aUMO/deiicTBHE TeJl.

Mexannueckoe IBUKeHUE. PaBHOMEPHOE M HEpaBHOMEPHOE IBHKEHHE. CKOpPOCTE.
CpenHss CKOPOCTh IPU HEPABHOMEPHOM ABMKEHNUH. Pacy€T myT 1 BpeMEHU JBUKECHUS.

SBnenue nHepuuu. 3aKOH MHEPUUH. B3aumoneicTBue Ten Kak NpUuYrHA U3MEHECHUS
CKOPOCTH JIBMXEHHUA Tesl. Macca kak Mepa nHepTHOCTH Tena. [InotHocts BeniecTsa. CBs3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00BbEMA BELIECTRA.

Cuila kKak XapakTepucTuka B3auMozeucTBus Ten. Cuia ynpyroctd M 3akoH I'yka.
N3mepenue cuibl ¢ NOMOIIBIO THHAMOMETpA. SBIeHne TAroTeHus U cuia Tsoxectu. Cuiia
TSDKECTH Ha Apyrux miaHerax. Bec tena. HesecomocTs. CriokeHHE CHII, HAITPABICHHBIX 110
onHou mpsiMoi. PaBHonenctBytomas cuil. Cuna TpeHus. TpeHHe CKONBKEHUS U TPEHHE
nokosi. TpeHue B pupoie U TEXHUKE.

Jemoncmpayuu.

HaGmonenre MexaHU4eCcKOro JBUKEHUS Tea.
N3mepenue cKopocTy MPSMOIMHEWHOTO IBUKEHUS.
HaGmronenue siBieHUs] HHEPIIHH.

CpaBHeHuE Macc Mo B3aUMOJIECHCTBUIO TET.
CrnoxxeHue cuJl, HallpaBJIEHHBIX IO OJJTHOM MPSMOM.

Jlabopamopnuie padbomot u onvimot.

1. OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO JIBMKEHUS (IIapUKa B )KUJIKOCTH, MOJEIH
AIEKTPUUECKOT0 aBTOMOOWIISI M TaK Jiajee).

2. OrmpezeneHue CpeIHEN CKOPOCTU CKOJIBKEHUSI OpyCcKa WIH IIapyuKa M0 HAaKJTOHHOU
IJIOCKOCTH.

3. OmnpeneneHre MIOTHOCTU TBEPAOTO TENA.

4. OmBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTsHKCHUS (IehOopMaIiiy) IPYKUHBI
OT MPUWIOKEHHOM CHJIBL.

1
2
3
4, Ha6JIIOI[€HI/IG HN3MCHCHUS CKOPOCTH IIpHU B3aUMOJICHCTBUM TE.
5
6

5. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHHUSI CKOJIBKEHUS OT Beca Tena
Y XapakTepa COIPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, JKMIAKOCTEI U ra3oB.

HaBnenue. CrnocoObl yMEHBIIEHUSI W YBEJIMYEHUs MAaBieHusa. JlaBneHue rasa.
3aBUCUMOCTH JIaBIIEHUs Tra3za OT 00bEéma, Temmneparypsl. [lepemnaua maBnenusi TBEPIBIMU
TeJIaMU, KUAKOCTAMU U razamu. 3akoH [lackans. [IlHeBMaTuyeckre MalinHbl. 3aBUCUMOCTD
JABIICHUS )KUJKOCTU OT I1yOuHbl. ['uapocratuueckuii napagokc. CooOIIaronmecs cocyapl.
I'mppaBnrueckre MEXaHU3MBL.

Atmocdepa 3emnu u atmocepHoe napiienue. [[puunHbl CylecTBOBaHUS BO3AYIIHON
o6onouku 3emin. OnbIT Toppuuennn. M3mepenne armocpepHOro aaBiaeHusi. 3aBUCUMOCTh



aTMOC(EpPHOTO JABJICHHS OT BBICOTHI Haa ypoBHEM Mops. [IpuOopbl mias w3MepeHus
aTMOC(EpHOro JIaBJICHHUS.

JlelicTBUE JKMAKOCTM M Ta3a Ha IOIPY)KEHHOE B HUX Telo. BrlTankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomiaBanue.
Jemoncmpayuu.

S o e

3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenava naBneHMs KUIKOCTHIO U Fa30M.

Coobmiatonuecst COCyIbl.

I'mppasinueckuii mpecc.

[IposiBnenue neicTBus aTMOCPEPHOTO TaBICHUS.

3aBUCUMOCTb BBITAJIKHUBAIOUIEH CHIIBI OT 00bEMa MOrpyXKEHHOW YacTH Tejla U
IUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBHITAIKMBAIOIIECH CUJIBI BECY BHITCCHEHHOM JKUJIKOCTH.

VYcnoBue IUIaBaHUA TeJl: IUIABAHUE WM IIOIPYKEHHE TEl B 3aBUCUMOCTU OT
COOTHOUIEHHUS MJIOTHOCTEN TEA U KUIKOCTH.

Jlabopamopnuie padbomot u onvimot.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tela B BOJe OT 00bEMa TOTPYKEHHOU B
JKUJIKOCTh YacTH TeJia.

OnpeneneHne BBITAUIKABAIONIIEH CHIIbI, IEMCTBYIONIEH Ha TENIO, MOTPYKEHHOE B
JKUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHJIbI, JICWCTBYIOIIEHM HA TEJIO B
JKUJIKOCTH, OT MaccChl Tea.

OnbITHI, IEMOHCTPUPYIOIIHUE 3aBUCUMOCTh BHITAJIKUBAIOIIEH CUJIBI, TEUCTBYIOLIEH
Ha TEJIO B >KUJKOCTH, OT 00bEMa MOTPYKEHHOW B KUIKOCTh YacCTH Teja U OT
TUIOTHOCTH KUJIKOCTH.

KonctpynpoBanue apeomerpa M KOHCTPYMPOBAHUE JIOJKU W OIPEICICHHUE €€
rPy30II0JbEMHOCTH.

Pa3nen 5. PaGora 1 MOIIHOCTb. JDHEpPrusi.
Mexanndeckasi pabota. MOIITHOCTb.

[IpocThie MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuiio paBHOBecuUs
peruara. [IpuMeHeHHWe mpaBuia paBHOBECHS pblyara K OJIOKY. «30JI0TO€ MPaBUIIO»
mexanuku. KIIJ] mpocteix Mexann3moB. [IpocTeie MexaHU3MBI B OBITY U TEXHUKE.

Mexannueckas sHeprus. Kunerndeckas v nmoTeHIMalbHas 3Heprus. [IpeBpamenue

OJTHOTO BHJIa MEXaHMYECKOW IHEPrUH B IPYroi. 3aKOH COXpaHEHHUS YPHEPTUHU B MEXaHUKE.
Jemoncmpayuu.

1.

[Iprmepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnuie padbomot u onvimol.

1.

Onpenenenue padOTbHl CHUJIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU TeJla IO
TOPU30HTAIIBHOM ITOBEPXHOCTH.

HccnenoBanne yciioBui paBHOBECHS pblyara.

N3mepenne KII/] Hak1OHHOM ITIOCKOCTH.



4. M3ydeHue 3aKOHA COXPAHEHUs MEXaHUYECKOU SHEPIUMU.
8 KUIIACC

Pa3znen 6. TensioBble siBJI€HMS.

OCHOBHBIE TIOJOKEHUSI MOJEKYJIIPHO-KUHETUYECKON TEOPUU CTPOCHUS BEUIECTBA.
Macca u pazMepsl aTOMOB U MOJIEKYJ. ONBITHI, MOJTBEPKAAIOIINE OCHOBHBIE TTOJIOKEHUS
MOJIEKYJISIPHOKMHETUYECKON TEOPHUH.

Mopenun  TBEpAOro, IKUAKOTO W Tra3000pa3HOrTO  COCTOSHUM  BEIIECTBA.
Kpucrammueckue u amopdubie Tena. OObsiCHEHHE CBOMCTB ra3oB, KUJIKOCTEN U TBEPIBIX
T€l HA OCHOBE TIOJIOKEHUN MOJEKYJISIPHO-KMHETUUECKOM Teopuu. C(CmauuBaHue u
KaWJUISIpHBIE siBeHUA. TennoBoe pacliupeHue U coxaTue.

Temnepatypa. CBsi3zb TEMIEpaTypbl CO CKOPOCTBHIO TEIUIOBOTO JBUXEHUS YACTHII.
Buytpennsisi sHeprus. CrnocoObl M3MEHEHHS BHYTPEHHEH HHEpPruu: Teruionepenada u
coBepleHue padboTel. Buibl Temonepenaun: TeIIONPOBOAHOCTh, KOHBEKIIUS, U3TyUYCHHE.

KoanuecTBO TEIUIOTHL. Y AeiibHAS TEIUIOEMKOCTD BEIECTBa. Tem1oo0MeH U TEIJIOBOE
paBHOBecue. YpaBHeHHWE TeruioBoro Oamanca. [lnaBneHue W OTBepJeBaHHE
KPUCTAJUTMYECKUX BEIIECTB. YenbHas Teruiora IutaBieHusa. I[lapooOpa3zoBanue wu
koHaeHcanus. Mcmapenne. Kunenue. Y nenbHas temioTa napooOpa3oBaHus. 3aBUCUMOCTD
TEMIIEPATyPhl KUTICHUSI OT aTMOC(EPHOTO AaBJICHUS.

BiaxxnocTs Bo3ayxa.

DHeprus TOIIuBa. Y AeabHas TEIJIOTa CTOPaHMUSL.

[Tpunnumer padotsl TeroBbix asuratenerd KIIJ[ temioBoro npurarens. TerioBbie
JIBUTATEJIN U 3alUTa OKPYXKAIOUIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPALICHUS SHEPTUM B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaGmronenne 6poyHOBCKOTO JIBHUKEHUS.

2. Habmonenue nuddysun.

3. HaGmroneHue siBICHHU CMauyuBaHMs U KaIMIJUIAPHBIX SBJICHUH.

4. HaOmroneHue TEmIoBOTO paciIupeHus Tell.

5. VI3MeHeHMEe [aBJICHUS Tra3a IpH H3MCHEHHMH OO0bEMa M HarpeBaHUM WU
OXJIQXKJICHHU.

IIpaBuna u3MepeHus: TeMIepaTypsl.

Bunbr Terionepenaun.

OxJtaxkJieHre Ipy COBEPILICHUH PaOOTHI.

HarpeBanue npu coBepiiieHMH pab0Thl BHEIITHUMHM CHUIIAMH.
10. CpaBHEHHUE TEMIOEMKOCTEN pa3TMYHbIX BEIIECTB.

11. HaGaronenue KumneHus.

12. HaGmroieHre TOCTOSTHCTBA TeMIIEPATyPhl IIPH TUTABJICHUH.
13. Moaenu TEIIOBBIX ABUTATEICH.

© ©® N o

Jlabopamopnuie padbomot u onvimeot.
1. OnbITEI IO OOHAPYKEHUIO ACHCTBUS CUI MOJIEKYJISIPHOTO MPUTSIKEHHUS.



2. OnbITHI IO BBIPAIIMBAHNUIO KPUCTAJIJIOB IIOBAPEHHOW COJIM WJIM caxapa.

3. OnbITHl 10 HAOIOICHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUJIKOCTEH U TBEPIBIX
TET.
OrnpeneneHue JaBieHUs BO3yXa B OaJUIOHE IITTPUIIA.

5. OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh JaBJICHHUsI BO3JyXa OT €ro o0béMa u
HarpeBaHus WIN OXJIAXKICHUS.

6. IlpoBepka THNOTE3bl JUHEWHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA KHUIKOCTU B
TEPMOMETPUYECKON TPYyOKe OT TeMIepaTyphl.

7. HaOmroneHue n3aMeHeHUs BHYTPEHHEHW SHEpTUU Teja B pe3yJibTaTe TeIionepeaun
U pabOTHI BHEIIHUX CHUJI.

8. HccienoBanue siBIEHUs TEMJIOOOMEHA TMPU CMENIMBAHUM XOJOJAHOM W TOpsyei
BOJIbI.

9. OmnpeneneHre KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MPHU TEIIOOOMEHE C
HarpeThiM METAJUIMYECKUM LHJIMHIPOM.

10. OnipeienieHne yieibHOM TEIITOEMKOCTH BEILIECTBA.

11. MUccnenoBanue npoiecca uCapeHusl.

12. OnpeeneHre OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

13. OnpeeneHue yiebHON TEIIOTHI MJIaBICHUS JIbJIA.

Paznen 7. JinekTpuyeckre 1 MATHUTHBIE SIBJICHUS.

Onektpuzauust Teda. JIBa pojga  3ieKTpUYECcKUX 3apsaoB.  B3ammopnericTBue
3apsHKEHHBIX Tel. 3akoH KyrnoHa (3aBUCHUMOCTB CHITbI B3aUMOICCTBUS 3apSKEHHBIX TEN OT
BEJIMYMHBI 3apSAJIOB U PACCTOSHUSI MEXKIY TEIIAMH).

Onektpuueckoe mone. Hanpssk€HHOCTh — 3nekTpuueckoro  mnons. [IpunHiun
CYHEPIIO3UIMH JICKTPUUECKUX MOJIeH (Ha KaUueCTBEHHOM YPOBHE).

Hocutenu snekrpuueckux 3apsioB. DIeMEHTapHbIN JIeKTpUUeckuil 3apsia. CtpoeHue
atoma. [IpOBOIHUKY U TUAIEKTPUKHU. 3AKOH COXPAHEHUS AIEKTPUUYECKOrO 3apsia.

OJIEKTPUUYECKUM TOK. YCJIOBHUSI CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKa. McTouHMKM
NOCTOSIHHOTO TOKa. [[eiCTBUS AIEKTPUUYECKOr0 TOKA (TEMIOBOE, XUMUYECKOE, MATHUTHOE).
DNEeKTPUUECKUN TOK B )KHIKOCTSX U ra3ax.

Onektpuueckas nenb. Cuia Toka. DneKkTpuueckoe HampsikeHue. ConpoTHBICHUE
MPOBOJHUKA. YJE€JIbHOE COMPOTUBJIEHUE BellecTBa. 3akoH OMa sl ydacTKa UElu.
[TocnenoBaTenpHOE U ApaLIENbHOE COEAUHEHNE IPOBOIHUKOB.

PaboTta 1 MOIIHOCTH AJEKTpUUECKOTO ToKa. 3akoH Jlkoynsa—JleHna. DieKkTpudeckue
[IEMU ¥ IOTPEOUTENN ANEKTPUIECKOM dHepTrun B ObITy. KOopoTKOe 3amMbIKaHuE.

[ToctostHHBIE MarHuThL. B3auMoaelicTBHE MOCTOSIHHBIX MarHUTOB. MarHuTHOE MOJeE.
MaruauTtHoe 1osie 3eMJIM U €T0 3HAaYeHUE JIJIs1 KU3HU Ha 3emiie. OnbIT OpcTeaa. MarHutHoe
MOJIE DJIEKTPUYECKOTO TOKa. [IprumeHeHue »neKTpOMarHUTOB B TEXHUKE. JlencTBue
MarHUTHOTO TMOJsi HAa MPOBOJHUK C TOKOM. OJIEKTPOJBUraTeNlb MOCTOSHHOTO TOKA.
Hcnonb3oBaHue 3JIEKTPOABUATATENEH B TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.



Onbrtel @apanes. SfIBneHue 3iIeKTpOMAarHUTHOW WHAYyKUUHU. [IpaBuno Jlenna.

DIeKTp

oreHepaTop. CrnocoObl NOMYyYEHUS MEKTPUUECKOW SHEPTUU. DJIEKTPOCTAHIUU HA

BO300HOBJIIIEMBIX HCTOYHUKAX SHEPTHUU.
Jemoncmpayuu.
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DJIeKTpU3alus Te.
JIBa pojia 3NEKTPUUYECKUX 3apsI0B U B3aUMOACHCTBUE 3aPSKECHHBIX TEJL.
Y CTpONCTBO U AEUCTBUE DIIEKTPOCKOIIA.
DneKTpocTaTudecKass NHIYKIIMS.
3aKOH COXpPaHEHUS IICKTPUUECKUX 3apsII0B.
[TpoBOTHUKH U AUIIEKTPUKH.
MoienupoBaHuEe CUIIOBBIX JIMHUHM JEKTPUYECKOTO MOJIS.
MCTOYHMKH TTOCTOSSHHOT'O TOKA.
JIeHcTBUSA DIIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUI TOK B KHUJIKOCTH.
. I'a30BBIM pa3zps.
. I3amepeHue cuibl TOKa aMIepMeTpOM.
. I3aMepeHue 3J1eKTpUueCcKOro Hanps>KeHUs BOJIBTMETPOM.
. Peoctar u MarasuH CONpOTUBJICHUM.
. BzanMoencTBre MoCTOSHHBIX MarHUTOB.
. MopaenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHUs MOJIOCOB MarHUTa.
. MopaenupoBaHre MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
. OneIT OpcTena.
. MarautHoe moJie Toka. DJIeKTPOMarHur.
. JIeicCTBHE MarHUTHOTO MOJISI HA IPOBOJIHUK C TOKOM.
. DNEeKTpOABUTraTeb MOCTOSTHHOTO TOKA.
. UcciienoBanue SBICHUS 3JIEKTPOMATHUTHON MHAYKIIUU.
. OnbiThl Dapajes.

. 3aBUCUMOCTb ~ HampaBJi€HUs HWHIAYKUMOHHOIO TOKAa OT  YCIOBHUM  €ro
BO3HUKHOBEHUS.
. DNEKTPOreHePaTop MOCTOSIHHOTO TOKA.

Jlabopamopnuie pabomot u onvimot.

S o

OMBITHI 110 HAOTIOACHUIO JISKTPHU3ALUH TEJl MHIYKIIMEH U TIPU COMMPUKOCHOBEHHUH.
UccnenoBanue AeHCTBUS SIIEKTPUUYECKOTO MOJIS HA MTPOBOJHUKHU U TUDJICKTPUKH.
Coopka u npoBepka padOThI AIEKTPUUECKON IEMU MOCTOSHHOTO TOKA.

N3mepenue u peryimpoBaHUe CUJIBI TOKA.

N3mepenue u peryimpoBaHue HAMPSKEHUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa, HAYIIETO 4Yepe3 pe3ucTop, OT
COINPOTHUBIICHUS PE3UCTOPA U HANIPSIKEHUS Ha PE3UCTOPE.

OnpIThl, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTH JJEKTPUYECKOTO COMPOTHUBICHUS
MPOBOJHUKA OT €T0 JJIMHBI, IIONIAX IMOMEPEYHOT0 CEUCHHS U MaTepuara.



8. lIpoBepka mpasuiia CiI0KEHUs HANPSHKEHUM MPU M1OCIEI0BATEIILHOM COECAUHEHUN
IBYX PE3UCTOPOB.

9. IlpoBepka mpasuia i CWIbI TOKA IIPU MTApAIIEIBHOM COCAUHEHUN PE3UCTOPOB.

10. Onpenenenne pabOThI IEKTPUUECKOTO TOKA, UAYLIETO YEPE3 PEZUCTOP.

11. OnpenenieHne MOIIHOCTY IEKTPUYECKOI0 TOKA, BBIACIIIEMON HA PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CWIBI TOKa, UAYIIErO Yepe3 JaMIIOYKy, OT
HaIpsHKEHUs Ha HE.

13. Onpenenenne KII/ HarpeBaTens.

14. MccnenoBaHue MarHuTHOIO B3aUMOJEUCTBHS ITIOCTOSSHHBIX MAarHUTOB.

15. UI3yyeHne MarHUTHOTO MOJISI MOCTOSIHHBIX MAarHUTOB MPU MX OOBEIMHEHUU U
pa3ielIeHUH.

16. MccnenoBanue QeUCTBUS QJIEKTPUUECKOIO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnbITBI, JEMOHCTPUPYIOLIME 3aBUCUMOCTb CHUJIbl B3aUMOJIECHCTBUS KaTyLIKH C
TOKOM M MarHuTa OT CUJIbl TOKA U HAIIPaBJICHUs TOKA B KaTYIIKE.

18. I3yueHue AeiCTBUS MAarHUTHOTO TIOJIS1 HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue 1 u3ydeHue padoThl JJIEKTPOABUTATEIIS.

20. Usmepenune KIIJL anexTpoaBUraTebHONM YCTAaHOBKH.

21. ONBITHI O UCCIENOBAHUIO SIBJICHUS SJIEKTPOMATHUTHOW MHIYKIIMH: UCCIIEI0BAHUE
VU3MEHEHUM 3HAYCHHMS Y HAIPABJICHUS WHAYKIHMOHHOIO TOKA.

9 KUIIACC

Pa3znen 8. Mexanuveckue siBJICHUS.

Mexannueckoe  ABwkeHHe.  MarepuanbHass ~— Touka.  Cuctema  OTcuéra.
OTHOCUTENBPHOCTh MEXaHUUYECKOTO JABWKEHHS. PABHOMEpHOE NPSMOJIUHENHOE JIBHKEHUE.
HepaBHomMmepHoe npsiMonuHelHOe ABUKeHHe. CpelHssi 1 MTHOBEHHAsi CKOPOCTh Teja IpU
HEPAaBHOMEPHOM JIBU>KCHUHU.

Yckopenne. PaBHOycKOpeHHOE MpsiMONIMHEHHOEe nBmKeHue. CBOOOIHOE MajieHue.
OmnpiTel [Manunes.

PaBHOMepHOE ABMMX)EHUE MO OKpyx)HOCTU. [lepuos un yactota oOpaienus. JIuneitHas
U yIJIOBas CKOpPOCTH. LIeHTpocTpeMUTENIbHOE YCKOPEHHUE.

IlepBriii 3axkoH Hprorona. Bropoi 3akoH Herorona. Tpermit 3axkoH HproTona.
[IpuHIMIT Cynepno3uLy CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cujia TPEHUS CKOJIbKEHUS, CUJa TPEHUS
MOKOsI, APYTHE BUIbBI TPEHUS.

Cunia TSKEeCTH U 3aKOH BCEMHPHOIO TATOTEHUA. Y CKOpEHHE CBOOOIHOTO MaJEHUS.
JIBrkenne mnaHeT Bokpyr Connua. IlepBas kocMmuueckass ckopocTh. HeBecomocTh u
MEPETPY3KHU.

PaBHOBecne maTepuanbHOI ToUukH. AOCOIIOTHO TBEPIOE Temo. PaBHOBEeCHe TBEPIOTO
TeJla C 3aKPEIIEHHON OChI0 BpamleHus. MoMeHT cuibl. LIeHTp TskecTu.

Nmnynsce tena. U3smMenenne nmnyibca. Mmirynbe cuibl. 3aKOH COXpaHEHUS UMITYJIbCA.
PeaktrBHOE IBHXKEHUE.



Mexanundeckas paboTa U MOIIHOCTb. PaboTa cui TsyKecTH, ynpyroctu, TpeHusi. CBa3b
sHepruu u padoTsl. [loTeHIMaNbHAs SHEPTUsl TeNa, NOJHATOTO HaJl MOBEPXHOCTHIO 3€MJIH.
[loTeHunanbHas dHeprus cxxato mpyxuHbel. Kunetmueckas osHeprus. Teopema o
KMHETUYECKOW SHEPIUU. 3aKOH COXPAaHEHUSI MEXaHUYECKON YHEPTHUH.

Jemoncmpayuu.

1.
2.

S N

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

Habmronenrie MexaHU4eCcKOro IBUXKEHUSI Te€la OTHOCUTENBHO Pa3HbIX TE OTCUETA.
CpaBHeHUE NTyTeH U TPACKTOPUN ABUKEHUS OJTHOTO U TOTO ’K€E TeJla OTHOCUTENIBHO
pPa3HbIX TEJI OTCYETA.

N3mepeHre CKOpOCTH U YCKOPEHUS IPSIMOJIMHEHHOTO ABUKCHUSI.

HccnenoBanue Npu3HAKOB PaBHOYCKOPEHHOTO JBUKEHUSI.

HaGmonenue nBH>KEeHHs TeJla O OKPY>KHOCTH.

HaGmionenre MeXaHWYECKUX SIBICHHUM, MPOUCXOASIIMX B CHCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBUXEHUU OTHOCHUTEILHO
KabuHeTa QU3HKH.

3aBUCUMOCTb YCKOPEHUS TeJIa OT MAcChl Tejia U JCHCTBYIOIIEH Ha HETO CHUJIBI.
HaGmronenne paBeHcTBa CHIT ITPU B3aUMOJICHCTBUU TE.

N3menenue Beca Tena Mpu YCKOPEHHOM JIBUKCHUH.

[lepenaua umiynbca Mpu B3aUMOJICUCTBUH TEII.

[IpeoGpazoBanus SHEPTUH NTPU B3AUMOJICHCTBUU TEJ.

CoxpaHeHHe UMITyJIbCa TIPU HEYIIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHue UMITyJIbCa IPU aOCOIIOTHO YIIPYTroM B3aUMOJIEHCTBUU.

Habmronenmne peakTHBHOTO IBUYKEHUS.

CoxpaHeHHe MEXaHUUYECKOM HEpPruu Mpu CBOOOHOM MaJCHUH.

CoxpaHeHMEe MEXaHMYECKOM SHEpruuM NpU IBWKEHHUU Tella MOoJ JAEeHCTBUEM
HPY>KUHBI.

Jlabopamopnuie padbomut u onvimot.

1.

KoHncTpyupoBanue TpakTa A pa3roHa v ajJbHEHIIero paBHOMEPHOTO ABUKEHUS
HIapyKa WIN TEJIEKKH.

Omnpenenenue cpeaHeil CKOPOCTU CKOJIbKEHUS OpyCKa WU JBUKEHUS IApUKa 110
HAKJIOHHOM IUIOCKOCTH.

Ornpenenenue yCKOpeHus Tena Npu PaBHOYCKOPEHHOM JBUKEHHUH MO HAKIOHHOM
IJIOCKOCTH.

NccnenoBanne 3aBUCUMOCTH ITyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBUKEHUU
0e3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka rumoTres3bl: €CIM NPU PABHOYCKOPEHHOM JBHKEHUH 0€3 HadallbHOU
CKOPOCTH TYyTH OTHOCATCS KaK psii HEYETHBIX YHUCEI, TO COOTBETCTBYIOIIUE
MIPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CUJIbI TPEHUSI CKOJBXKEHHUS OT CUJIbl HOPMAaJbHOIO
JABIICHUSI.

Omnpenenenue Ko3ppuLMeHTa TPEHUS CKOJIbKEHUS.

Onpenenenue KECTKOCTA NPYKUHBI.



9. Ompenenenure pabOThl CWJIBI TPEHHS] NPHU PABHOMEPHOM [BHKEHHUU Teda IO
TOPU30HTAILHOM ITOBEPXHOCTH.

10. OnpenenieHne pabOThl CHIIbI YIPYTOCTU MPU MNOABEME Ipy3a € MCIOIb30BAaHUEM
HEMOJBM>KHOTO U MOABUKHOTO OJIOKOB.
11. U3ydenue 3aKoHa COXpaHEHHS YJHEPTUH.
Pasznen 9. Mexann4yeckue KoJ1e0aHUs ¥ BOJIHBI.
KonebarensHoe nBmxkeHue. (OCHOBHBIE XapaKTEPUCTUKH KOJeOAHUU: MEPHO/I,
4acToTa, aMIuMTyAa. MaTeMaTudecKui U pyKUHHBIA MasTHUKU. [IpeBpaienne sHepruu
IIpH K0JIeOATEIHbHOM JIBUKEHUU.
3aryxaromue kosneOanus. BwiHyxkaeHHble KoneOanusa. Pe3zonanc. MexaHuueckue
BOJIHBL. CBOMCTBAa MEXaHUUYECKUX BOJIH. [Ipo10bHBIE U ITONIEpEYHbIE BOJHBI. J[JINHA BOJIHEI
U CKOPOCTh €€ pacrnpocTpaHeHus. MeXaHn4eCKrue BOJIHbI B TBEPAOM TeJle, CEUCMUYECKHE
BOJIHBL.
3Byk. ' poMKkocCTb 3ByKa U BeicOTa TOHA. OTpaxkeHue 3Byka. MHppa3ByK 1 yIbTpa3ByK.
Jemoncmpayuu.
1. HaGmronenue xose6aHuit TeN MO AEMCTBUEM CHIIBI TSKECTH U CUITBI YIPYT'OCTH.
2. HaGmonenue xonebanuii rpy3a Ha HUTH U Ha TIPYKHUHE.
3. HabGmronenue BBIHYX ACHHBIX KOJI€OaHUI U PE30HAHCA.
4. PacnpocTpaHeHue Npoa0IbHBIX U TONIEPEYHBIX BOJIH (HA MOJIEIN).
5. HaGmropeHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKYCTUYECKHI pE30HAHC.
Jlabopamopnuie pabomot u onvimeot.
1. OmpeneneHre 4YacTOThI U EpUO/Ia KoJieOaHUH MaTeMaTHYECKOTO MasTHUKA.
2. Ompezenenne 4acTOThI M Meproa KoJIeOaHUN MPY>KUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCMMOCTH Meproia KojieOaHUM MOBEIIEHHOTO K HUTH Ipy3a OT
JUTUHBI HUTH.

4. UccnenoBaHue 3aBUCHUMOCTH TepHOJa KOJ€OAHUN TPYKUHHOTO MasTHUKA OT
Macchl Ipy3a.

5. IlpoBepka HE3aBHCUMOCTH Mepuoaa KojleOaHUii rpy3a, MOABEIIEHHOTO K HUTH, OT
Macchl Ipy3a.

6. OnbITHL, EMOHCTPUPYIOLINE 3aBUCUMOCTh NEPHUOAA KOJEOaHWH NPYKUHHOTO
MasiTHUKA OT MaccChl rpy3a U )KECTKOCTU MPY>KUHBI.

7. W3MepeHue yckopeHusi CBOOOIHOTO MaICHUsI.

Paznen 10. Di1eKkTpOMarHuTHOE 10JI€ ¥ 3JIEKTPOMATHUTHbIE BOJTHBI.

DNEeKTPOMAarHUTHOE I0JIe. DJIEKTPOMATrHUTHBIE BOIHBI. CBOMCTBA 3J1€EKTPOMArHUTHBIX
BOoJH. IlIkana »neKTpoOMarHUTHBIX BOJIH. Vcnosib30BaHWE 3JIEKTPOMArHUTHBIX BOJIH JJIS
COTOBOM CBSI3H.

OnexTpoMarHutHas npupoja ceera. CkopocTh cBeTa. BosHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.



Jlabopamopnuie padomut u onvimot.
1. M3ydeHue CBONCTB 3JIEKTPOMArHUTHBIX BOJIH C MTOMOIIBI0 MOOUIILHOTO TeNedoHa.
Pazngea 11. CBeroBble sIBJICHHS.
JlyueBas monens cBeta. Mcrounuku cBeta. [IpssMonnHerHOE pacpocTpaHEHUE CBETA.
3atmenus ConHua u JIynsl. Otpaxenue cBera. [Inockoe 3epkaiio. 3aK0H OTpa)KEHU I CBETA.
[Ipenomnenune cBeta. 3aKOH MpesioMiieHUs cBeTa. [loIHOE BHYTpEHHEE OTpa)KE€HHE
cBeTa. Mcrnonb30BaHUE MOJHOTO BHYTPEHHETO OTPAKEHUSI B ONTUYECKUX CBETOBOJIAX.
JIlunza. Xox nydeir B nuH3e. Ontuyeckas cucrema ¢oToarnmnapata, MUKpOCcKona U
Teneckona. ['na3 kak ontuyeckas cucrema. biim3opykocTs U JaTbHO30PKOCTb.
Paznoxxenne Oenoro cBera B crekTp. OnbiThl HetoToHa. CliokeHue CIeKTpabHBIX
uBeToB. Jlucnepcus cBera.
Jemoncmpayuu.
[IpsAMosHEHHOE pacpOCTPaHEHUE CBETA.
OTtpakeHue cBera.
[Tomyuenne n300pa’keHH B IMJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomnenue cBeTa.
OnrTuueckuii CBETOBO/I.
Xox ydelt B coOuparomiei JuH3e.
XO0J 1yder B pacCeUBAIOLIEH JIMH3E.
[Nonyyenue n3o00paxeHU ¢ TOMOIIBIO JTMH3.
[Tpuniun peiictBus doToarnmnapata, MUKPOCKONA U TEJIECKOIA.
10. Monenb riasa.
11. Paznoxxenue 6enoro cera B CEKTP.
12. [lomy4yenue O0emoro cBeTa Mpu CI0KEHUH CBETA PA3HBIX IIBETOB.
Jlabopamopnuie pabomot u onvimot.
1. HccnenoBanue 3aBUCUMOCTH yTJla OTPaKEHUsI CBETOBOTO JIy4da OT yrja NaJeHuUs.
2. W3yuenue xapakTepucTUK H300paXKeHUS MIPEIMETa B INIOCKOM 3epKale.
3. HccienoBanue 3aBUCUMOCTH yTiia MPEIOMIIEHUSI CBETOBOIO JIyda OT yrija naJeHus
Ha IPaHUILIE «BO3LYX—CTEKIIO».
[Tomyuenne n300pa’keHHI C TOMOIIBIO COOMPAIOIEH JTUH3HI.
Omnpenenenue HOKyCHOTO paCCTOSHUS U ONTHYECKOW CHITBI COOMPAOIICH JTNH3HI.
OMnBITHI O Pa3IOKEHUIO OEJIOr0 CBETAa B CIIEKTP.
OMNBITH 10 BOCHPUSTUIO IIBETA MIPEAMETOB MPU X HAOJIOJICHUH Y€pe3 LIBETOBBIC
bUIBTPHI.
Pa3gea 12. KBaHTOBBIE SIBJIEHHS.
Oneitel  Pezepdopaa u rmumanerapHass mojenb aromMa. Mogens artoma bopa.
Hcnyckanue n nornomeHne ceera atomoM. KBaHThl. JInHENYaThIE CIEKTPHL.
PannoaktuBHOCTh. Ajb(a, Oeta- U ramma-uzinydeHus. CTpoeHHE aTOMHOTO sApa.
Hyxnonnast mogens atomHoro sapa. M3oronsl. PagnoaktuBHbie npeBpaiieHus. [lepuon
MoJypacnaja aTOMHBIX SIAEP.
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SAnepHble peakuuy. 3aKOHBI COXPAHEHMS 3apsJ0BOTO U MAacCOBOI'O YMCEN. DHEPrus
CBA3M aTOMHBIX saep. CBsA3p MacChl M dHEpruu. Peakuum cuHTE3a W JCIEHUS ALEp.
Ncrounuku sueprun CosHIA U 3BE3.

SnepHas sHepreTuka. JledcTBus paiMOAKTUBHBIX U3JIYYCHUN HA )KUBbIE OPTAHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3Iy4EHUs U MOTJIOLIEHNUS.

2. CHeKTpsl pa3jIMyHbIX Ia30B.

3. Cnekrtp Bojmopoaa.

4. Habmonenue TpexoB B kamepe BuiibcoHa.

5. Pabota cuérunka HOHU3UPYIOUINX U3ITYyYEHUH.

6. Peructpauus uzny4yeHus NpUpPOJIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie padbomut u onvimot.

1. HaGmroneHue CrIOMIHBIX U JUHEHYATHIX CIEKTPOB U3ITYUYECHUS.

2. HccnenoBanue TpeKOB: M3MEPEHHE DHEPTUU YACTHIIBI 0 TOPMO3HOMY IyTH (110

dotorpadusim).

3. U3mepenue paanoakTUBHOTO (OHA.

IHoBTOpHUTEIBLHO-0000 1AM MOXYJIb.

[ToBTOpUTENBEHO-0000MIAIONMK  MOAYIb TpPEIHA3HAYEeH [UIsl CUCTeMaTH3allud |
000011IeHNs] TPEIMETHOTO COJIEP)KAHUSI U OIbITa JAESITEbHOCTH, MPUOOPETEHHOTO MPH
U3yYEHUU BCEro Kypca (GU3HKH, a TAKXKE JIJIS IOJrOTOBKU K OCHOBHOMY T'OCYIapCTBEHHOMY
HK3aMEHy 1o (U3MKe JJIs 00y4aromuXcsl, BBIOPABIIKX 3TOT Y4€OHBIN MpeIMeET.

[Ipy u3yd4eHMM JNAaHHOTO MOJAYJS pEATU3yHTCSI W CUCTEMATU3HPYIOTCS BHJIBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEUMBACTCS JOCTH)KEHHE TPEAMETHBIX H
MeTanpeIMETHBIX IUTAHUPYEMBIX pE3yJIbTaTOB o0yueHus, dopmupyercs
€CTECTBEHHOHAY4YHasl I'PaMOTHOCTh: OCBOCHHE HAayYHBIX METOJOB MCCIIECOBAHUS SIBICHUMN
HOpUPOJBl U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBICHATH (PU3NUECKHUE SBJICHUS, IPUMEHSS
IIOJIyYE€HHBIE 3HAHMsI, peulaTh 3aJa4i, B TOM YHCJIE KAYECTBEHHbBIE U DKCIIEPUMEHTAJIbHBIE.

[IpyHIMOMANBHO NEATEIbHOCTHBIN XapaKTep JAaHHOIO pasjiela pealu3yeTcs 3a CUET
TOT0, YTO OOYyUaIOUINECs BBIMOJIHAIOT 3a/1aHus, B KOTOPBIX UM IpejIaraercs:

Ha OCHOBE IOJYYEHHBIX 3HAHUI Paclo3HaBaTh U HAYYHO OOBICHATH (PU3NUECKUE
SIBJICHUSI B OKPY’KAIOILIEW IPUPOJIE U TOBCETHEBHOM )KU3HMU;

HCIIOJIb30BaTh Hay4YHbIE METOJbI UCCIENOBAaHUS (U3UUYECKUX SBJICHUMN, B TOM YHCIIE
JUIsl IPOBEPKU THUIIOTE3 U MOIYyYEHHS] TEOPETUUECKUX BBIBOJOB;

OOBSICHATH Hay4YHbIE OCHOBBI HanboJiee BaXKHBIX TOCTHKEHUH COBPEMEHHBIX TEXHOJIOTHH,
HaIlpuMep, MPaKTHYECKOTO HUCIIOJIb30BaHUS PA3IMYHBIX UICTOYHUKOB YHEPIMU HA OCHOBE
3aKOHAa IIPEBPALECHUS U COXPAaHEHHUs BCEX U3BECTHBIX BUOB DHEPTHH.



IHIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

N3yuyenue ¢(u3uku Ha ypOBHE OCHOBHOI'O OOLIEro OOpa3oBaHUsl HAMPABIECHO Ha

JTOCTH)KEHUE  JIMYHOCTHBIX, METampeAMETHBIX U MPEIMETHBIX 00pa3oBaTelbHBIX
pE3yJIbTATOB.

B pesynbrate uszyueHus (U3MKM HA YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS Y

oOyyaroierocst 0ynyT chopMUpOBaHbI CIAEAYIONIUE TUYHOCTHBIC PE3YJIHTAThI B YACTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUSA:

— TPOSIBICHHE HWHTEpPECa K HCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOMN
bu3nUecKol HAyKH;

— [IECHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUNUCKUX YUEHBIX-(U3UKOB;

2) rpa:kKIaHCKOro U 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— TOTOBHOCTh K aKTUBHOMY Yy4YacTHIO B OOCYXJEHHUU OOIIECTBEHHO 3HAYUMBIX M
ATUYECKUX TTPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUM (PU3UKH;
— OCO3HaHHME BAXHOCTU MOPAJIbHO-3TUYECKUX NPUHIUIIOB B I€STEILHOCTH YUEHOTO;

3) 3¢TeTHYECKOr0 BOCIIMTAHUS

— BOCHPUSTHE OCTETUYECKUX KA4eCTB (PU3MYECKONM HayKh: €€ TapMOHHYHOTO
MOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

— OCO3HaHHWE IEHHOCTU (HU3MYECKOM HAayKd KaK MOIIHOTO WHCTPYMEHTa MO3HAHUs
MUpa, OCHOBBI Pa3BUTHS TEXHOJOTUM, BaXKHEHIIEN COCTABIISIIOUIEN KYJIbTYPBI,

— pa3BUTHE HAy4YyHOW JI00O3HATENBHOCTH, MHTEpeca K HCCIEI0BaTEIbCKOMN
NEeATEIbHOCTH;

5) popmupoBanusi KyJbTYPbI 3/I0POBbSI M IMOLMOHAIBHOT0 0JIATONOJIYYHSI:

— OCO3HaHUE IIEHHOCTU 0€30MacHOro 00pa3a KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MUpE, BaXHOCTU MpaBUJ OE30MAaCHOTO TOBEICHUA Ha TPAHCIOPTE, Ha JOPOrax, C
AIEKTPUUECKUM U TETJIOBBIM 000PY0BAHUEM B JJOMAIITHUX YCIOBUSIX;

— copMHUPOBAHHOCTh HaBBbIKa pedICKCUM, TPU3HAHUE CBOETO IMpaBa HA OMIMOKY U
TAKOr0 K€ MpaBa y IPYyroro 4eaoBeKa;

6) Tpy10BOr0o BOCIIMTAHMSI:

— AaKTHMBHOE Yy4yacTHE€ B pEIICHHH TMPAaKTUYECKUX 3aJad (B paMKax CEMbH,
o0Opa3oBaTeIbHOM OpraHU3AIKN, TOpPOaa, Kpas) TEXHOJIOTHYECKONW W COIUATBHOM
HAIPaBJICHHOCTH, TPEOYIONTUX B TOM YUCIIEC ¥ (PU3NUECKUX 3HAHMUIA;

— WHTEPEC K MPAKTHIECKOMY U3yUEHUI0 PO ecCuid, CBA3aHHBIX C (PU3UKO;

7) 3K0JIOrM4eCKOro BOCIIMTAHMS

— OpUCHTAllMsA Ha MPUMEHEHUE (PU3NYECKUX 3HAHUU IS pEelieHus 3a7ad B 00JacTu
OKpY)Karomen cpejpl, I[UIAHUPOBAHUS T[IOCTYNKOB M OLEHKH HX BO3MOXHBIX
MOCJICICTBUM JIJIsI OKPY’KAIOIIEN CPEbI;

— OCO3HAHME TJI00ATBHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIeM U MyTeH UX PEIICHUS;



e 8) ajanTanum K M3MEHAIOIMUMCH YCJIOBUAM COLMAJIbHON U NIPUPOAHOM Cpeabl:

e — MOTPEOHOCTh BO B3aMMOJICUCTBHM IPHU BBIIOJHEHUHU HCCIEAOBAHUI M IPOEKTOB
(u3nUecKoi HaPaBIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSAM JAPYTHX;

e — MOBBIIICHUE YPOBHS CBOEH KOMIETEHTHOCTH Y€PE3 MPAKTUUYECKYIO EATEIbHOCTD;

e — NOTPeOHOCTH B (H)OPMUPOBAHUU HOBBIX 3HAHUMU, B TOM 4HucCie (POPMYIUPOBATH UIIEH,
MOHSTHS, TUIIOTE3bI O (PUINYECKUX OOBEKTAX U SABJICHUSX;

e —OCO3HaHMUE Ne(UIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 001acTH (DU3HUKY;

e — IUITAHUPOBAHHE CBOETO Pa3BUTHUS B MIPUOOPETEHUU HOBBIX (PU3HUECKUX 3HAHUM;

e — CTpEMJICHHME aHAJU3UPOBaTh U BBIABISATH B3aUMOCBSI3U MPUPOJbI, OOILIECTBA U
HSKOHOMMKH, B TOM YUCJIE C UCIIOJIb30BaHUEM (QU3HUECKUX 3HAHUIA;

e — OIICHKA CBOUX JEHCTBUN C y4€TOM BIIMSHUS HA OKPYKAIOIIYIO CPely, BOZMOMXKHBIX
rJ1I00JIbHBIX MOCIEICTBHM.

METANPEIMETHBIE PE3YJIbTATBI

B pesynabTaTe OCBOCHHS TPOrpaMMbl MO (PU3MKE HA YpPOBHE OCHOBHOT'O OOIIETO
oOpaszoBaHus y oOydaromierocss OyayT copMUpOBaHb MeTanpeAMeTHbIe Pe3yJbTaThl,
BKJTFOYAIOIIME TTO3HABATEIbHBIC YHUBEPCAIbHBIC yUeOHBIC JACHCTBUS, KOMMYHUKATHUBHBIC
YHUBEPCAJIbHBIC YUEOHBIC JICHCTBHUS, PETYISATUBHBIC YHUBEPCATbHBIC YUCOHBIC JCHCTBU.

Ilo3naBaTe/ibHbIe yHUBEpPCAJbHbIE Yy4eOHbIE JeiicTBUS

ba3oBblie JJorn4ecKkue 1ecTBUA:

e BBIABIIATH M XapaKTEPHU30BaTh CYIIECTBCHHBIC MPU3HAKH O0OBEKTOB (SIBJICHUI);

e YCTaHABJIMBATh CYIICCTBCHHBIH NPH3HAK KiIacCU(HUKAIMU, OCHOBAHUS IS
0000IIIeHNS ¥ CpaBHEHUS,

e BBIABIIATH 3aKOHOMEPHOCTH U IIPOTHBOPEYHS B pacCCMaTPUBACMBIX (paKTax, JaHHBIX
Y HaOJIIOJICHUSX, OTHOCSIIUXCS K (PU3HUCCKUM SIBJICHUSAM;

e BBISBJISATH MPUYUHHO-CIICICTBEHHBIC CBSI3U NPH U3YUCHUU (PU3HYCCKUX SIBICHUU U
IIPOIICCCOB, JICJaTh BBIBOJBI C HCITOJIB30BAHUEM JICTYKTHBHBIX M WHIYKTHBHBIX
YMO3aKIIOUECHHM, BBIJIBUTATh THIIOTE3bI O B3aUMOCBS3AX (PU3HYCCKUX BEITUUYNH;

e CaMOCTOSITENIBHO BBIOMpATh CHOCOO perieHus ydeOHOH (u3ndeckoil 3amayu
(cpaBHEHHE HECKOJBKHUX BApPHAHTOB pEIISHHUS, BEIOOp HanOoJIee MOIXOSAIIETO C
YIETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTe/ibCKue 1eMCTBUA:

e HCIIOJIB30BaTh BOMPOCHI KaK UCCIEA0BATEILCKIUI HHCTPYMEHT TTO3HAHUS;

e TPOBOIUTH IO CAMOCTOSTCIBHO COCTAaBJICHHOMY IIJIaHY OIBIT, HECIOKHBIN
(bM3UYIECKHI SKCTIEPUMEHT, HEOOJIBIITOE UCCISAOBAaHNE (PU3NUECKOTO SBIICHHUS;

e OIICHMBATh Ha MPHUMEHUMOCTh M JIOCTOBEPHOCTH HH(POPMAIUIO, MOJIYYCHHYIO B
X0/ MCCIICIOBAHMS MITH SKCIICPUMCHTA;



CaMOCTOSITEIbHO (pOpMYJIUPOBaTH OOOOIIEHHS W BBIBOABI IO pe3yJbTaTam
MPOBEIEHHOTO HAOIIOACHMSI, OIIbITA, UCCIEIOBAHMS;

MIPOTrHO3UPOBATh BO3MOXHOE JalbHEilllee pa3BUTHE (PU3NYECKUX MPOLIECCOB, a
TAaK)K€ BBIJIBUTaTh MPEANOIOXKEHUST 00 HMX pPa3BUTHU B HOBBIX YCJIOBUAX U
KOHTEKCTaXx.

Pab6ora ¢ undgopmanmeii:

MPUMEHSATh Pa3IUYHbIE METOJIbI, MHCTPYMEHTBI U 3aMpOChl MIPU MOUCKE U OTOOpE
MH(OpPMAIMH WIN JAHHBIX C YYETOM MPEAJIOAKEHHON yueOHOM (hr3nuecKkoil 3a1auu;
aHANIM3UPOBATh, CUCTEMATU3UPOBaTh M  HUHTEPHPETUPOBATH HUHPOPMALIUIO
Pa3IUYHBIX BUIOB U (OPM IPEICTABICHHUS;

CaMOCTOSATEILHO BRIOUPATh ONTUMANIbHYIO (OpMY MpeacTaBlIeHUs] THPOPMALIMK U
WUTIOCTPUPOBATH pelllaeMble 3aJJa4K HECIOKHBIMU CXEMaMHU, TUarpaMMaMu, UHON
rpaduKoi U UX KOMOMHAITUSIMH.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

B X0Ji¢ OOCYXKJeHHUsI Y4eOHOro MaTepHalia, pe3yibTaToB JIA0OPATOPHBIX PadOT U
IPOEKTOB 3aJIaBaTh BOIPOCHI MO CYIIECTBY OOCYXXIAae€MOW TEMbl M BBICKA3bIBATh
UJICH, HaIlCJCHHBIC Ha PEIICHUE 3a/Jaud WM MOJJepKaHUE OJaroenarelbHOCTH
OOIICHUS,

COIOCTAaBJISATh CBOM CYXKJICHHUS C CYXICHUSIMU IPYIMX YYaCTHUKOB JUaora,
0OHapyKHUBATh Pa3IMUUC U CXOJACTBO IMO3HIIHIA;

BBIPYKaTh CBOIO TOYKY 3PCHHS B YCTHBIX U MMCBMEHHBIX TCKCTaX;

NyOJIMYHO TMPEACTaBIATh PE3YNbTAThl  BBITOJHCHHOTO (DU3HUYECKOr0 OIbITa
(9KCIIEpUMEHTA, UCCIICIOBAHMS, TIPOCKTA);

IOHMMATh ¥ UCII0JIB30BaTh IPECUMYIIECTBA KOMAHHOW M MHAWNBUIYaJIbHON PaOOThI
P PEIICHUN KOHKPETHOU (PU3HIecKoit mpoOIeMBbl;

NPUHUMATh IICJIM COBMECTHOM JEATEIBHOCTH, OPraHU30BBIBATH ACHCTBUSA IO €
JOCTIDKEHUIO: paclpeleliaTh POJH, O0OCYXJaTh MPOIECChI W PEe3yJIbTaThl
COBMECTHOM paboTHI, 0000111aTh MHEHHSI HECKOJIBKUX JTFOJICH;

BBITIOJTHATH CBOIO YacTh PA0OTHI, IOCTUTAsT KAaYeCTBEHHOTO pe3yJibTaTa 10 CBOEMY
HaIPaBJICHUIO U KOOPJAUHUPYS CBOU ACHCTBUS C IPYTUMHU YICHAMHA KOMaH/IbI,
OIICHUBAaTh KAayeCTBO CBOEr0 BKJaJa B OOIMMH TPOAYKT 110 KPUTEPHUSM,
CaMOCTOSITEILHO C(HOPMYJIMPOBAHHBIM YUYaCTHUKAMH B3aMMOJICHCTBHUS.

PeryjJsiTUBHbIC YyHHBepCcaJIbHbIe Y4eOHbIE 1eHCTBUSA

Camoopranusanus:

BBISIBIISITh MPOOJIEMBbl B JKM3HEHHBIX W YYCOHBIX CHUTYyalHsIX, TPEOYIOMIMX ISt
peueHns pU3NYEeCKUX 3HAHUM;

OPUEHTHPOBATHCS B PA3IMYHBIX MOAX0JAX MPUHATHS PEIICHUN (MHANBUYaIbHOE,
MPUHATHE PELICHUS B TPYIIIE, IPUHATHE PEIICHUHN Tpynmoi);



CaMOCTOSITEJIbHO COCTABJISATh aJTOPUTM PElICHUs] PU3HUECKON 3a/jauu WM TUIaHa
UCCIIEIOBAHUS C YUYETOM HMMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTHPOBATh Mpe1jiaraeéMble BApHaHThI PEIICHUT;

nienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHUE.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

JaBaTh A/ICKBATHYIO OLICHKY CUTYallUH M MpEeJiaraTh IJiaH €€ U3MEHECHUS;
OOBSACHATHh MPUYUHBI JOCTHXKEHUS (HEJOCTHXKEHUSI) PE3YIbTaTOB JEATEIbHOCTH,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTh KOPPEKTHBBI B JIE€ATEIBHOCTb (B TOM YHCIE B XOJ BBIIOJIHEHHUS
(U3MUECKOro HCCIIeOBAaHUS WM IMPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHMBIINXCS CUTYyalluH, YCTAHOBIEHHBIX OIIMOOK, BOBHUKIIUX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATa LIEJIU U YCIOBUSIM;

CTaBUThb c€0s1 Ha MECTO APYroro 4ejaoBeKa B XOJ€ CIOpa MM JUCKYCCUM Ha
Hay4YHYI0 TEMY, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOro;

Npu3HaBaTh CBOE MPABO Ha OIMIMOKY MpHU pelIeHWH (U3MYECKUX 3a]ad WIH B
YTBEPKACHUSAX HA HAYYHBIE TEMBI M TAKOE KE NIPABO JAPYTOro.

NPEAMETHBIE PE3YJIBTATHI

K koHIy 00y4yeHus B 7 kiacce npeamMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE TOKHbI
oTpaxaTh COPMHUPOBAHHOCTH Yy 00YUAIOITUXCSI YMEHUA:

UCIIOJIb30BaTh TOHATUSA: (DU3UYECKHE U XUMUYECKHE SBJICHUS, HaOIIOACHUE,
AKCIIEPUMEHT, MOJEINb, THUIOTe3a, EIUHUIBI (U3NYECKUX BEIIMYUH, aTOM,
MOJIEKYJIa, arperaTHble COCTOSIHHMS BellecTBa (TBEPAOE, KHUAKOE, Tra3000pa3Hoe),
MEXaHMYeCKOe JABWKEHUE (paBHOMEPHOE, HEPaBHOMEpPHOE, MPSIMOJIMHEIHOE),
TPACKTOpHsA, PaBHOJAEHCTBYIOIIAs cuia, nedopmarus (ympyras, MjiacTH4eckas),
HEBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

paznuyarh saBieHus (Auddy3us, TEMIOoBOE JABMKEHUE YACTUI[ BEIIECTBA,
pPaBHOMEPHOE JBMKEHUE, HEPABHOMEPHOE JABUKCHHUE, MHEPIIUS, B3aUMOJCHCTBUE
T€J, paBHOBECHE TBEPIBIX TEJI C 3aKPEIUIEHHOM OChIO BpallleHHs, Iepenaya
JaBiICHUS TBEPIABIMH TEJIAMH, KUAKOCTIMH W Ta3amH, aTMOc(epHOE NaBlieHUE,
IJIaBaHWE TeJl, MpPEBpaAlleHUs MEXaHMYECKOM DHHEPruM) IO ONHCAHUI0 HUX
XapaKTEPHbIX CBONCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOE
dusnueckoe sBICHUE;

pacmo3HaBaTh TMPOSBICHUE W3YYEHHBIX (PU3MUECKHX SBICHUN B OKPYKAIOIIEM
MUpE, B TOM uucjie (U3NUECKHE SBICHUS B TMPHUPOJC: MPUMEPHI JIBIKCHHS C
Pa3IMYHBIMU CKOPOCTSIMH B JKMBOM M HEXKUBOUM MPUPOJIE, AEHCTBUE CUITBI TPEHHUSI B
MpPUPOAEC M TEXHUKE, BIUSHHE aTMOC(EPHOTO NaBICHUS HA KUBOW OPTaHH3M,
IJIaBaHWe PbIO, phlUard B TeJi€ YEJIOBEKa, MPU 3TOM MEPEBOJAUTH MPAKTUUYECKYIO
3a/1a4y B y4eOHYI0, BBIACIATH CYIIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3UUYECKUX
SIBIICHUI;



ONKCHIBATh H3YYEHHbIE CBOMCTBA Tel U (PUIUUYECKUE SBICHUS, HCIOJIb3YS
dbuznyeckue BeIUUUHBI (Macca, 00bEM, IJIOTHOCTh BEIIECTBA, BpPEMsl, IMYTh,
CKOPOCTb, CPEIHSsI CKOPOCTh, CHJa YHPYIOCTH, CHJIa TSDKECTH, BEC Tena, cuia
TpeHMsI, JaBiieHue (TBEPAOro Tesa, XUAKOCTH, ra3a), BBITAJKHUBAIOLIAs CHUIIA,
MexaHu4eckass padoTa, MOIIHOCTb, MJIEYO CHUJIbl, MOMEHT CHJIbI, KO3(pPuIueHT
MOJIE3HOTO JEHCTBUSA MEXaHU3MOB, KWHETUYECKAas U MOTEHIMATbHAS SHEPT U ), IPU
ONMKMCAHUM MPABWIBHO TPAKTOBATH PU3NUYECKHUI CMBICI UCIIOJIB3YEMBIX BEJIMYUH, UX
o0O3HaueHusT M EeAUMHUIBI (PU3MYECKUX BEIUYMH, HAXOAUTh (HOPMYIIbI,
CBS3BIBAIOIINE JAaHHYIO (DU3UYECKYIO BEJIMUMHY C IPYTUMU BEIUYUHAMU, CTPOUTD
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA Tej, (U3MUECKUE SBICHUS M MPOLECCHI, UCIOJb3YS
paBuJjIa CJI0KEHUs CUIT (BI0JIb OJTHOM MpsiMOit ), 3akoH ['yka, 3akoH [lackais, 3akoH
Apxumena, MpaBUI0 paBHOBECHsI pbryara (010Ka), «30JI0TO€ MPABUIIO» MEXAHUKH,
3aKOH COXpPAaHEHUsS MEXaHUYECKOW »JHEpruM, MpH OSTOM J1aBaTh CJIOBECHYIO
(GOopMyIHPOBKY 3aKOHA U 3aITUCHIBATH €I0 MAaTEMATUYECKOE BHIPAKEHUE;
OOBSACHATh (PU3WYECKUE SBJICHUS, MPOIECChl U CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE€ CHUTyallud NPAKTUKOOPUEHTHUPOBAHHOTO  XapakTepa: BbIABIATH
NPUYHUHHO-CIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTrMYEeCKUX I11aroB
C ornopoy Ha 1-2 U3yueHHbIX CBOWCTBA (PU3NYECKUX SBJICHUH, (U3HMUECKUX 3aKOHA
WM 3aKOHOMEPHOCTH;

pemiath pacy€THble 3a1auyd B 1-2 nelcTBUA, UCMONB3Ys 3aKOHBI U (OPMYIIHI,
CBsI3bIBAIONINE (DU3MYECKUE BEJIMYMHBI: HAa OCHOBE aHaliM3a YCIOBUSA 3aJa4d
3aMMChIBaTh KPATKOE YCIOBHE, MOACTABIATH (U3UUECKUE BEIUUYUHBI B (DOPMYIIBI U
IPOBOAUTH PAcUEThl, HAXOUTh CIIPABOYHBIE JaHHBIC, HEOOXOUMBIE JIJIs1 PEIICHUS
3a/lay, OLIEHUBATh PEATUCTUYHOCTD MOYYCHHOU (PU3NYECKON BETUUNHBL;
pacno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh MPU MOMOIIN (PU3UYECKUX
METOJOB, B OINHMCAHUU MCCIEAOBAHUS BBIJEIATH MPOBEPSEMOE MPEANOJIOKEHUE
(rumore3y), paznuyaTh U UHTEPIPETUPOBATH MOJTYUYEHHBIH PE3YyIbTaT, HaXOAUTh
OIIMOKH B XOJI€ OMBITA, JIEIAaTh BHIBOJBI 10 €r0 PE3yJIbTaTaM;

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (U3MYECKUX SBICHUA WU (HU3HIECKUX
CBOMCTB Tes: (OPMYJIHPOBATh MPOBEpsiEMble MPEANOJIOKEHUs, COOUpaTh
YCTAaHOBKY U3 TMPEUIOKEHHOTO O00OpPYIOBaHUS, 3aMHMCHIBATh XOJ OIbITa U
dbopMynHpoBaTh BHIBOJBL

BBITIOJTHSATD MIPSIMBbIE U3MEPECHHMS PACCTOSTHUS, BPEMEHH, MacChl Tella, 00bEMa, CHITBI
U TEMIEpaTypbl C UCIOJb30BAHUEM aHAJIOTOBBIX W LHUQPPOBBIX MNPUOOPOB,
3aMMChIBATh NMOKA3aHUS IPUOOPOB C YUYETOM 3aJaHHOM a0COIFOTHOM MOIPENIHOCTH
W3MEpPEHUN;

MIPOBOJUTH UCCIICTOBAHKNE 3aBUCUMOCTH OTHOU (PU3NYECKON BETUUIMHBI OT APYTOi
C UCIOJIb30BAHHEM TMPSIMBIX M3MEpPEHHUI (3aBUCUMOCTH NIyTH PaBHOMEPHO
JBUKYIIETOCs T€Ia OT BPEMEHU JIBUXKEHUS Tella, CUJIbl TPEHHSI CKOJIbKEHUSI OT Beca
TeJa, KauecTBa 00pabOTKU MOBEPXHOCTEH TeNl U HE3aBUCUMOCTU CUJIbI TPEHUSI OT



IJIOMIAIM CONMPUKOCHOBEHUSI TEJ, CHUJIbI YINPYTOCTH OT YIUIMHEHUS MPYKUHBI,
BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa MOTpyKEHHOM 4YacTU Tela U OT IUIOTHOCTH
KUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Te€jda, OT IJyOHWHBI, HA KOTOPYIO
MOTPYKEHO TEJ0, YCIOBUM TUIaBaHUs TeJl, YCIOBUI paBHOBECHS pbhluara U 0JIOKOB),
y4acTBOBATh B IUIAHUPOBAHUM Y4€OHOTO HCCIEOBaHUs, COOUpaTh YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUSI, CIEYsI IPEIOKEHHOMY IUIaHy, PUKCUPOBATH PE3YIbTaTh
MOJTYYE€HHOM 3aBUCUMOCTH (PU3MUECKUX BEJIUYUH B BUE MPEATIOKEHHBIX TaOIUI] U
rpaduKoOB, JI€JIaTh BHIBOJIBI 10 Pe3yJibTaTaM UCCIICIOBAHMUS;

MIPOBOJIUTh KOCBEHHBIC M3MEpeHUs] (U3UUYECKUX BEJIUYMH (IJIOTHOCTH BEIIECTBA
KUJKOCTH M TBEPAOTO Tea, CHJIAa TPEHUS CKOJIBKEHHMS, IABICHHUE BO31yXa,
BBITAJIKUBAIOIIAs CHWJa, JCUCTBYIOIIAsh Ha TMOTIPYKEHHOE B JKUAKOCTH TEJO,
KO3(QPUIIMEHT  TOJIE3HOTO  JCHCTBHUSI  MPOCTBIX  MEXAaHU3MOB),  CIEIYs
NPEIJIOKEHHON  WHCTPYKUMHM: TPU  BBINOJHEHUM HW3MEPEHUH  coOupaTh
AKCTIEPUMEHTAIBLHYIO YCTAHOBKY M BBIYUCIISTH 3HAUCHUE UCKOMOU BEJTMYMHBI,
coONI0aTh MpaBWiIa TEXHUKM Oe30macHoCTH Mpu padbore ¢ JabopaTOpPHBIM
o0opy10BaHUEM;

yYKa3bIBaTh MPHUHIUIIBI JEUCTBUS MPUOOPOB UM TEXHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, JUHAMOMETp, COOOIIaloNIuecs COCyabl, OapoMeTp, phblyar,
MOJIBUKHBIN U HETIOABMIKHBIN OJI0K, HAKJIOHHASI TUIOCKOCTH;

XapaKTepu30BaTh MPUHIUIBI JACHCTBUS H3YyUYEHHBIX NPUOOPOB M TEXHUUYECKUX
YCTPOWCTB € OMOPON HAa UX ONUCAHHUS (B TOM YHUCIE: MOJUIMUIIHUKU, YCTPOMCTBO
BOAONPOBOJIA, THIPABINYECKUI IIPECC, MAHOMETP, BEICOTOMED, MOPIIHEBOM HACOC,
apeoMeTp), UCTIOJIb3YsI 3HAHUS O CBOMCTBAX (PM3MUECKUX SBIICHUN U HEOOXOIUMBbIE
¢dusznueckre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOJIUTH TMPUMEPHl (HAXOAUTh HHOOPMAIMI0O O MpPUMEpax) MPAKTHUYECKOTO
UCTIONIb30BaHMs (PU3MUECKUX 3HAHWMA B MOBCEIHEBHOMW KH3HU I OOECTICUCHHUS
0€301acHOCTH TpH OOpaIlleHHH C MpUOOpaMU M TEXHUYECKHUMHU YCTPOMCTBAMH,
COXpAaHEHHUS 3/I0POBbSl W COOJIIOJIEHUS HOPM OKOJIOTHYECKOTO TOBEJCHUS B
OKPY’KAIOIIEH CPEAE;

OCYIIECTBIISITH OTOOP UCTOYHUKOB MHGpOpMaruu B MIHTepHETE B COOTBETCTBUH C
3aIaHHBIM TIOMCKOBBIM 3alpOCOM, HAa OCHOBE HUMEIOMIMXCS 3HAHUUW U TYyTEM
CpPaBHEHHS Pa3IMYHBIX UCTOYHUKOB BBIJEIATH MHPOPMAIIUIO, KOTOPAS SBIISICTCS
MPOTHUBOPEUYNBOUN HIIN MOXKET ObITh HETOCTOBEPHOM;

UCIOJBb30BaTh TMPU BBIMNOJHEHUM YYEOHBIX 3aJaHUM HAYyYHO-TIOMYJISIPHYIO
auTepaTypy (pU3HMYECKOro COAECP)KAHMS, CIPABOUYHBIE MaTEpHUalbl, PECYPChl CETH
WNutepuer, BnageTh npuéMaMM KOHCIEKTHUPOBAHUS TEKCTa, MPeoOpa3oBaHMs
nH(pOpMaMK U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO;

C03/1aBaTh COOCTBEHHbIE KPAaTKHE MUCbMEHHbBIE U YCTHBIE COOOIIEHUS HA OCHOBE 2—
3 ucTtouHukoB MH(popManuu (GU3NYECKOTO COAECPKAHUS, B TOM YHUCIE MYOIUYHO
JienaTh KpaTKue COOOIIEHUS O pe3yJIbTaTaX MPOEKTOB WU YYEOHBIX UCCIICIOBAHUIA,



IIpU OTOM TIPAaMOTHO HCIOJIB30BATh M3YYCHHBIM IOHATUHHBIA amnmapar Kypca
(bU3UKH, CONTPOBOXKAATH BHICTYIUICHUE TIPE3CHTAIUEH;

MIPU BBIMOJIHEHUH YY€OHBIX TPOSKTOB U UCCIIEIOBAHUI pacipeAeisiTh 00s13aHHOCTH
B IPYIIIIE B COOTBETCTBUU C ITOCTABJICHHBIMU 3a1a4aMH, CIEIUTH 3a BBIIIOJHEHUEM
IUIaHa JCWCTBUM, aJeKBaTHO OIICHMBATh COOCTBEHHBLINM BKJIAJ B JIESITEIBHOCTH
CPYNIIbI, BBICTPAUBATh KOMMYHHMKATUBHOE B3aUMOJIECHMCTBUE, YYUTHIBAs MHEHUE
OKPYXKAIOIIUX.

K koH1y 00y4yenus B 8 kiiacce npemMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JTOKHbI
oTpaxkaTb COPMHUPOBAHHOCTH Yy 00YHAIOIIUXCSI YMEHUMA:

UCIIONIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBUKEHHE aTOMOB
U MOJICKYJI, arperaTHble COCTOSIHHUSI BEIIECTBA, KPUCTALUIMUECKUE U amMOp(HBIC
T€Ja, HACBIIMIEHHbIA M HEHACHIIIEHHBIA Map, BIAXHOCTh BO3/yXa, TeMIEparypa,
BHYTPEHHSIS SHEPT U, TEIJIOBOM JBUTATEINb, JJIEMEHTAPHBIN 2JIEKTPUUECKUN 3apsij,
AJIEKTPUYECKOE M0JI€, MPOBOAHUKHU U JTUDIICKTPUKHU, MOCTOSHHBIN 3JEKTPUUECKUN
TOK, MAarHUTHOE TOJIE;

paznuyaTh SIBJICHUS (TEIJIOBOE PacCUIMPEHUE U CHKaTue, TeIionepeaaya, TermioBoe
paBHOBECHE, CMauyMBaHUE, KaNWJUISIPHBIC SIBJICHUS, HCIApPEHHUE, KOHJICHCAIUs,
IJIaBJICHUE, KpUCTAUIM3anus  (OTBEpJEeBaHUE), KWUIICHHE, Teruionepeaaya
(TETUIONIPOBOHOCTD, KOHBEKIIHS, U3TYUYEHHUE ), DIICKTPU3ALIHs TEN, B3aUMOICHCTBHE
3apsi10B, JEUCTBHUS JJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKAaHHE, B3aUMOJICCTBUE
MarHMTOB, I€VCTBUE MArHUTHOIO I10JIS1 HA IPOBOAHUK C TOKOM, DJIEKTPOMAarHuTHas
UHIYKLOWS) 1O OINMCAHWID HMX XapaKTEPHBIX CBOWCTB W HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh TMPOSBICHUE H3YYEHHBIX (PU3MUECKHX SBICHUM B OKpYKaloIleM
MUpE, B TOM YuClie (Pu3ndecKkre IBICHUS B IPUPO/IE: TOBEPXHOCTHOE HATSKEHUE U
KalWUISPHBIE SIBIICHUS B MPHUPOAE, KPUCTAIUIBI B Mpupoae, usnydenue CoiHIia,
3aMep3aHue BOJI0EMOB, MOPCKHE OpU3bl, 00pa30BaHKE POCHI, TYMaHa, UHES, CHETa,
ANIEKTPUYECKHE SIBICHUS B aTMocdepe, dSJIEKTPUYECTBO IKUBBIX OPraHU3MOB,
MarHuTHOE ToJie 3eMiid, Aper( MoIOCOB, pOJIh MATHUTHOTO TOJIS JIs KU3HU Ha
3emiie, MOJSPHOE CHUSHHE, MPU STOM NEPEBOAUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIICNIATH CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKHN ) (PU3UUECKHUX SBICHU;
OMKCHIBATh HW3y4YCHHBIE CBOWCTBA Tel U (HU3MYECKUE SBICHUS, HCIIOIb3YS
dusnueckre BENMYMHBI (TeMmmeparypa, BHYTPEHHSISI SHEPTHs, KOJIUYECTBO
TEIUIOTHI, YAEIbHAS TEIUIOEMKOCTh BEIIECTBA, YAEIbHAs TEIUIOTA IUIABJICHUS,
yAelnbHas TeIuioTa NapooOpa3oBaHMs, yJelbHas TEIUIOTa CropaHus TOIUIMBA,
KOO (PUIMEHT TOJe3HOTO JEHCTBUS TEIJIOBOW MAIIWHBI, OTHOCHTEIIbHAS
BJIAJXHOCTh BO3AyXa, DOJICKTPUYECKHMWA 3aps]l, CHJIA TOKa, JJIEKTPUUYECKOE
HanpsHKEHUE, CONPOTUBIICHUE MPOBOAHUKA, YAEIBHOE CONPOTHUBIICHNUE BELIECTBA,
paboTa U MOIIHOCTb 3JIEKTPUUECKOTO TOKA), MPY OMUCAHUU IPABUILHO TPAKTOBATh
(GU3MYECKUl CMBICT HMCHOJIB3YEMbIX BEJIMYMH, OOO3HAYECHHS W  EIUHUIIBI
($U3NYEeCKUX BETUYUH, HAXOIUTh (DOPMYIIbI, CBSI3bIBAIOIINE TAHHYIO (PU3HUECKYIO



BEJIMYUHY C JPYTUMU BEIIMYMHAMU, CTPOUTH TpadUKy U3yUYEHHBIX 3aBUCUMOCTEH
(bU3UYECKUX BETUYNH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SIBIICHHUS U MPOLECCHI, UCTIOIb3Ys
OCHOBHBIE TMOJIOKEHUSI MOJIEKYISIPHO-KUHETUUECKON TEOPUU CTPOCHUS BEIECTBA,
MIPUHIIMIT CYTIEPIIO3UIIMHU TIOJIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpPaHEHMS
3apsnaa, 3akoH Oma 11 ydacTka 1enu, 3akoH Jkoyns—JleHna, 3aKoH COXpaHEHUs
SHEPI'uH, MPHU TOM JIaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA M 3aIIUCHIBATH €O
MaTeMaTH4YeCKOE BhIPaKEHUE;

OOBSICHATH (PU3UYECKUE TPOIIECChl U CBOMCTBA TEJ, B TOM UHUCJIE U B KOHTEKCTE
cuTyanui MIPaAKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBISIBJISITh
NPUYMHHOCJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 1 —2 TOTMYECKUX 11aroB ¢
ornopoit Ha 1—2 U3y4eHHBIX CBONCTBA (PM3UYECKUX SIBJICHUHN, (PU3NUECKUX 3aKOHOB
WM 3aKOHOMEPHOCTEN;

pemaTth pacy€THbIe 3a1auyd B 2—3 JEWCTBHS, UCIOIb3Yys 3aKOHBI U (POPMYIIBI,
CBS3bIBAKOIINE (DU3MUYECKUE BEIMYMHBI: HAa OCHOBE aHajIu3a YCIOBHS 3aJa4d
3alUChIBATh KPaTKOE YCJIOBHE, BBISIBISATH HEAOCTATOK JAHHBIX JJIS pElICHUS
3a/1a4u, BEIOMPATH 3aKOHBI U POPMYJIbI, HEOOXOAUMBIE 715 €€ PEeIIeHUs, IPOBOIUTH
pacu€Thl M CpaBHUBATH IMIOJYYCHHOE 3HaYeHUE (HU3NYECKOW BEJIMYMHBI C
U3BECTHBIMU JIAHHBIMH,

pacno3HaBaTh MPOOJIEMBI, KOTOPhIE MOXXHO PEIIUTh MPU MOMOUIN (PU3NYECKUX
METOJOB, MCIOJIb3ySl OINWCAHWE MCCIEHOBAaHUSA, BBIIEIATh IPOBEPIEMOE
NPEANOJIOKEHUE, OLICHUBATH MPABUIIBHOCTDH MOPSAIKA IPOBEACHUS UCCIEIOBAHUS,
JenaTh BBIBOBI;

IIPOBOJIUTH OIBITHI 10 HAOMIOAEHUIO (U3UYCCKUX SBICHUN WM (DU3NUSCKUX
CBOMCTB TeNl (KanmWUIAPHBIE SIBIICHHS, 3aBUCUMOCTH JABJICHUSI BO3JyXa OT €ro
o0BéMa, TeMIiepaTypbl, CKOPOCTH TMpOIlecCa OCThIBAHMS W HArpeBaHHs TIpH
U3JIY4YEHUU OT LIBETa H3JIy4yaromieil (IMOTrJIONarollei) MOBEPXHOCTH, CKOPOCTh
UCIIApEHUs BOABI OT TEMIIEPATypbl JKUAKOCTH W IUIOWAAU €€ MOBEPXHOCTH,
ANEKTPU3ALUS T€Jl U B3aUMOJCHCTBUE JIEKTPUUECKUX 3apsiI0B, B3aUMOJICUCTBUE
MOCTOSIHHBIX MarHUTOB, BU3yaJIU3allis MAarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB,
JNEUCTBHSI MarHUTHOT'O TOJI1 Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHHTA,
CBOMCTBA AJIEKTPOJBUTATENS TTOCTOSHHOTO TOKA): (POPMYIHPOBATH MPOBEPSIEMBIC
MPEANOIOKEH!s, COOMpaTh YCTAHOBKY W3 MPEMJIOKEHHOTO 000pyI0BaHUS,
OMUCHIBAThH XOJI ONbITa U (POPMYIHPOBATH BHIBOBI,

BBITIOJIHATh NPSIMBIE HM3MEPEHHS] TEeMIEepaTypbl, OTHOCUTEIbHOW BIAXHOCTHU
BO3/1yXa, CWJIbl TOKA, HAIMPSKEHUS C UCIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U
JATYMKOB (PU3MYECKUX BEIUYUH, CPABHUBATH PE3YIbTAThl U3MEPEHHUU C YUETOM
3a1aHHOM aOCOJIFOTHOW MOTPEIIHOCTH;

MPOBOJIUTH UCCIEOBAHUE 3aBUCUMOCTH OAHOUN (hU3NYECKON BEJIMUUHBI OT JIPYroi
C WCHOJIb30BAaHUEM TMPSAMBIX HM3MEPEHUN (3aBUCHUMOCTH  COINPOTUBIICHUS
MPOBOJIHUKA OT €ro JJIMHBI, IUIOMIAJAN IOMNEPEYHOr0 CEYEHUsT U YAEIbHOTO



COMNPOTHUBIICHUS BEIIECTBA MPOBOIHUKA, CUIIBI TOKA, UAYIIETO YePe3 MPOBOJHUK, OT
HampsDKEHUsT Ha  NPOBOJHUKE,  MCCIEIOBAaHUE  MOCJIEAOBATEIBHOIO U
NapaJijieIbHOTO  COECIWHEHUU TPOBOJHUKOB): IUIAHMPOBATH HCCIEJOBaHUE,
coOMpaTh YCTAaHOBKY U BBIMOJHITH U3MEPEHHUSI, CIEays MPEAJIOAKEHHOMY ILUIaHY,
(uKCUpOBaTh PE3YNbTATHI MOTYYEHHON 3aBUCUMOCTH B BHUJI€ TaOIUI U rpaduKoOB,
JienaTh BBIBOBI 110 PE3yIbTaTaM MCCIICI0BaHUS;

MIPOBOJIUTH KOCBEHHBIE U3MEpEHUs HU3NUYECKUX BETUYMH (yIeJIbHAS TeITIOEMKOCTh
BEIECTBA, COMPOTHUBICHUE MPOBOJHMKA, pad0oTa U MOUIHOCTb 3JEKTPUUYECKOTO
TOKa): IUIAHUPOBATh H3MEPEHUs, COOUpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY,
cleays NPpeyIoKeHHOW HHCTPYKIIMU, U BBIYUCIISATh 3HAUCHNUE BEJIMUUHBL;
coONI0aTh MpaBWila TEXHUKM Oe30macHOCTH Mpu padore ¢ JabopaTOpPHBIM
000opy1I0BaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEUCTBUS W3YYEHHBIX MPUOOPOB M TEXHUUECKUX
YCTPOICTB C OMOPON Ha UX OMHUCAHMS (B TOM YMCIIE: CUCTEMA OTOIUICHHS JIOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIIEPMETP, BOJIBTMETP, CUETUUK DJIEKTPUUECKOM
DHEPIUH, JJICKTPOOCBETUTEIbHBIE MPUOOPHI, HarpeBaTelbHbBIE AJIEKTPONPUOOPHI
(mpuMepsl), FAEKTPUUICCKHUE TTPETOXPAHUTEIH, FJIEKTPOMArHUT, JICKTPOIBUTATEIb
MOCTOSTHHOTO TOKa), MCIIOJIb3Ysl 3HAHUS O CBOWCTBaX (DM3UYECKHUX SIBJICHUU U
HEoOX0IMMbIe (PU3MUECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPONUCTBA M MU3MEPUTENbHBIE MPUOOPHI MO
CXeMaM UM CXEMaTUYHBIM pUCYHKaM (KHJIKOCTHBIH TEPMOMETp, TEPMOC,
NICUXPOMETP, TUTPOMETP, JBUTATENIb BHYTPEHHErO0 CropaHus, 3JIEKTPOCKOIL,
peocTar), COCTaBIIATh CXEMbI JJIEKTPUUECKUX IIEeTeH C TMOCIeI0BaTeNbHbIM U
napajyleIbHBIM COCAMHEHUEM JJIEMEHTOB, pa3iinyasi YCJIOBHbIE O00O3HAYCHUS
AJIIEMEHTOB AJIEKTPUYECKUX IIETICH;

OPUBOJIUTH TMPUMEPHl (HAXOAUTh WHGOPMAIMIO O TMpUMEpax) MPaKTUYECKOro
UCTIOJIb30BaHMs (PU3MUECKUX 3HAHWMA B MOBCEIHEBHOW >KU3HU I 0OECTICUCHHUS
0€301acHOCTH TpH OOpaIlleHHH C MPUOOpaMU M TEXHUYECKHUMHU YCTPOMCTBAMH,
COXpaHEHHUS 3JI0POBbsl W COOJIIONCHHUS HOPM DKOJIOTHYECKOTO IOBEJCHUS B
OKPY’KAIOIIEH CPEAE;

OCYIIECTBIISITh MOUCK MHPOpMarmu (HU3UIECKOTO cojepkanus B MHTepHeTe, Ha
OCHOBE HMMEIOUIMXCS 3HAHUM U MyTEM CPaBHEHUS JIOMOJHUTEIBHBIX UCTOYHUKOB
BBIICNIATh MH(POPMAIMIO, KOTOPAs SIBISETCS MPOTUBOPEUUBONU WU MOXKET OBITh
HEJ0CTOBEPHOM;

WCIIOJBb30BaTh TMPU BBIMNOJHEHUM YYEOHBIX 3aJaHUM HAYyYHO-TIOMYJISIPHYIO
auTepaTypy (pU3HMYECKOro COAEP)KAHMS, CIPABOUYHBIE MaTEpHUalbl, PECYPChl CETH
WNutepHer, BnajgeTh npuéMaMH KOHCIEKTHUPOBAHUS TEKCTa, MPeoOpa3oBaHMs
nH(pOpMaMK U3 OJHON 3HAKOBOI CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MHCHMEHHbIE U KPATKHE YCTHbIE COOOIIEHUs, 00001Iast
MH(OPMALINIO U3 HECKOIBKUX UCTOYHUKOB (DU3NYECKOTO COACPKAHUS, B TOM YUCTIE
MyOJIMYHO TMPENCTABISATh PE3YyJAbTaThl MPOEKTHOM WM HCCIIEIOBATEIbCKOMN



NESITEIIbHOCTHA, NPU O3TOM TPaMOTHO MCIIOJIb30BaTh WM3YYEHHBIM MOHATUUHBIN
anmnapar Kypca (U3HMKH, COPOBOXK/JIaTh BHICTYINIEHUE MTPE3EHTALUEH;

IIPU BBIIOJIHEHUN YYEOHBIX MPOEKTOB M UCCIENOBAaHUN (DU3UUYECKUX IPOLIECCOB
pacnpenensaTe OOS3aHHOCTM B TpyHIe B COOTBETCTBUM C TOCTaBICHHBIMU
3a7la4yaMHy, CICIUTh 3a BBIIOJIHEHUEM IUIaHA JEUCTBUM U KOPPEKTHUPOBATH €TO,
aJIeKBaTHO OLICHUBATh COOCTBEHHBIN BKJIA]l B ICSITEILHOCTh TPYIIIbI, BRICTPAUBATH
KOMMYHHUKAaTUBHOE  B3aUMOJCHUCTBHE, MPOSBIAs  TOTOBHOCTH  paspeuiarhb
KOH(MDJIUKTBHI.

K koH1y 00y4yeHus B 9 Kiacce npeMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JAOJIKHBI
oTpaxkaTb COPMHUPOBAHHOCTH Yy 00YHAIOUIUXCSI YMEHUA:

UCIIOJIB30BATh TOHATHS: CUCTEMA OTCYETA, MaTEpUalbHAas TOYKa, TPAECKTOPHS,
OTHOCHUTEJIBHOCTh ~ MEXaHMYECKOTrOo  JBWXKeHHUs, jaedopmaius  (ympyras,
IUIACTUYECKAsl), TPEHUE, UEHTPOCTPEMUTENbHOE YCKOpPEHHE, HEBECOMOCTbh H
neperpy3Kku, LEHTP TAKECTH, aOCOIIOTHO TBEPJOE TENO, LIEHTP TAKECTH TBEPAOTO
TeNa, paBHOBECHE, MEXaHWYECKHE KOJIeOaHWs M BOJHBI, 3BYK, HH(PA3BYK H
YJIBTPa3BYK, 3JEKTPOMArHUTHBIE BOJIHBI, IIKajda 3JIEKTPOMATHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U AAIBHO30PKOCTH, CIIEKTPhI MCIYCKaHUS M IMOTJIOIIECHUS, ajbda,
0eTa- 1 raMMa-u3Iy4eHUs, U30TOMbI, AepHAs IHEPreTHKA;

pasnyath SIBJIEHUA (PABHOMEPHOE U HEPABHOMEPHOE MPSAMOJIMHENHOE IBUKEHNUE,
PaBHOYCKOPEHHOE TNPSIMOJIMHEHHOE JBWXKEHHE, CBOOOAHOE TMaJeHue Tell,
PaBHOMEpPHOE JBHKEHUE II0 OKPYKHOCTH, B3aUMOJEHCTBUE TEJ, PEAaKTUBHOE
IBUKEHUE, KoJieOaTelIbHOE JIBIKEHHE (3aTyXaoIIKe U BHIHYKJICHHbIE KoJIeOaHus),
pE30HAaHC, BOJHOBOE  JBIWKECHUE, OTPAXKEHUE  3ByKa, IPSMOJIMHEHHOE
pacnpoCTpaHeHue, OTPaXXECHUE U IIPEJIOMIICHHE CBETa, IIOJHOE BHYTPEHHEE
OTpakeHHE CBETa, Pa3NIOKEHHE OEJIOr0 CBETa B CIIEKTP U CIOKEHUE CIIEKTPAIbHBIX
LIBETOB, JUCIIEPCUS CBETA, E€CTECTBEHHAs PAaAUOAKTUBHOCTb, BO3HUKHOBCHUE
JMHEWYATOro CHEKTPa M3JIYyYEHHUs) MO OMHUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacmo3HaBaTh MPOSBICHWE W3YUYEHHBIX (U3MUECKUX SIBICHUN B OKpPYXKAIOIEM
Mupe (B TOM uucie (U3NYECKHE SBICHHS B TMPUPOJIC: NPWIUBHI U OTIUBHI,
nBwkeHre TuiaHeT CoOJMHEYHOM CHUCTEMbl, PEAaKTHUBHOE JBUKEHUE JKHUBBIX
OPraHu3MOB, BOCHPHUSATHE 3BYKOB >KHUBOTHBIMH, 3€MIIETPSICEHUE, CEUCMHYECKHE
BOJIHBI, ITyHAMH, X0, [IBETA TEJI, ONTUYECKHUE SBJICHUS B IPUPOJIE, OMOTOTHIECKOE
JEUCTBUE BUIUMOTO, YyIbTPapUOIETOBOTO W PEHTTCHOBCKOTO H3ITy4YCHUH,
€CTECTBEHHBI PAJAMOAKTHBHBIN (POH, KOCMHUYECKHE JIy49d, PaJTUOAKTHUBHOE
W3JIy4CHUE NPUPOJHBIX MHUHEPAIOB, JIEUCTBHE PAJMOAKTUBHBIX H3JIYYCHUU Ha
OpraHu3M 4eNlOBEKa), MPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3ajladyy B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOWCTBA (MMPU3HAKHN) (PU3UUECKHUX SBIICHUIA;
ONHUCHIBATh H3YyUYCHHBIE CBOMCTBA Tel U (PU3UYECKUE SIBICHUS, HCIOIb3YS
du3nyeckue BENWYMHBI (CpeIHSs] M MTHOBEHHAas CKOPOCTh Teja MpH
HEPaBHOMEPHOM JIBUKEHHUH, YCKOPEHHUE, NMEPEMELICHUE, TyTh, YIJI0Bas CKOPOCTD,



CHJIa TPEHHS, CHUJia YIPYTOCTH, CHJIa TSHXKECTH, YCKOpPEHHE CBOOOIHOTO IMajeHus,
BEC Tejla, UMIYJIbC Tella, UMITYyJIbC CHJIBI, MEXaHH4YeCcKas paboTa W MOIIHOCTH,
NOTEHI[MANIbHAS DJHEPrus Tejla, TMOAHSATOrO0 HaJa TOBEPXHOCTBIO  3EMIIH,
MOTEHI[MAIbHAS DHEPTUSA CKATOW TPYKUHBI, KUHETHYECKas HHEPIHs, MOJTHAs
MEXaHWYeCKasi SHEPTus, MePUOJ] U YacToTa KojeOaHuH, JUIMHA BOJIHBI, TPOMKOCTb
3ByKa W BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTeNb MPEIOMIICHUS CPENbl), MpH
ONMCAaHUM MPABWIBHO TPAKTOBATh (U3MUYECKUN CMBICI HCIIONB3yEMbIX BEIUYHUH,
o0O3HaueHusT M EeAUMHUIBI (PU3MYECKUX BEIUYMH, HAXOAUTh (HOPMYIIbI,
CBSI3BIBAIONINE JAHHYIO (PH3UYECKYIO BEIIMUUHY C IPYTUMH BEIHUYNHAMH, CTPOUTH
rpadvKy U3yYCHHBIX 3aBUCUIMOCTEH (PU3NIECKUX BEITUYHH;

XapaKTepH30BaTh CBOWCTBA TeJ, (PU3NYECKUE SBICHHS M TPOIECCHI, UCTIOIB3YS
3aKOH COXpaHEHUS OHEPruu, 3aKOH BCEMUPHOTO TATOTCHHUS, TMPUHIHUI
CYNEPTO3HUIIUKA CWJI, TIPUHIMII OTHOCHTENbHOCTH ['anmumes, 3akonbl HproTOHAa,
3aKOH COXpaHEHHs UMITYJIbCa, 3aKOHBI OTPAKEHUS M TIPETOMIICHUS CBETA, 3aKOHBI
COXpaHEHHs 3apsI0OBOIO0 M MAacCOBOTO YHCEN IMPH SACPHBIX PEaKIHIX, IPH ITOM
JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA WM 3aIUCHIBATH €r0 MaTeMaTHYECKOE
BBIPA)KCHUE;

OOBSCHATH (YM3MUYECKUE MPOIIECCHl U CBOMCTBA TEN, B TOM YHCJIE M B KOHTEKCTE
CUTyallMii TPaKTHKOOPUCHTUPOBAHHOTO  XapakTepa: BBIIBIATh NPUYUHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH 0OBSICHEHUE U3 2—3 JIOTHYECKHUX IIaroB ¢ OTIOPOM Ha
2—-3 U3Yy4YeHHBIX CBOWCTBA (DU3UYECKUX SBJICHHUM, (U3MUYECKUX 3aKOHOB WIH
3aKOHOMEPHOCTEH;

pemiath pacu€THble 3afaud (OMMparoluecs Ha cUCTeMy U3 2—3 ypaBHEHH),
UCIIOJIb3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIONTUE (PU3MUECKHIE BEIMYMHBI: HA OCHOBE
aHaNM3a yCJIOBHS 3a/1aud 3aMUCHIBaTh KPATKOE yCIOBUE, BBHIABIATH HEJOCTAIOIINE
WM HW30BITOYHBIC JaHHBIC, BBIOUpATh 3aKOHBI U (DOPMYIIBI, HEOOXOAUMBIE IS
pelIeHus, TPOBOAUTH Pacu€Thl M OLEHUBATH PEATUCTUYHOCTH IOJTYYEHHOTO
3HaueHUs (PU3NIECKON BEIHUNHBI;

pacrno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh MPHU MOMOLIM (PU3UUIECKUX
METOJIOB, HCIOJb3ysl OINUCAaHHE HCCIENOBaHMs, BBIICIATh IPOBEPSEMOE
MPEIONI0KEHUE, OLICHUBATh MPaBWIIBHOCTh MOPSIIKA MIPOBEICHUS UCCIIeI0BaHus,
JIeaTh BBIBOJIbI, HHTEPIIPETHUPOBAThH PE3YJIHTATHI HAOIIOICHUI U OTIBITOB;
IPOBOJUTH OMBITHl MO HAOMIONEHUIO (U3UYECKUX SIBICHUH WIN (U3HYECKUX
CBOMCTB TeN (M3yueHue BTOporo 3akoHa HploToHa, 3aKOHA COXpaHEHMs SHEPTUH,
3aBHCHMOCTh Tepuoja KojeOaHuN NPYKMHHOTO MasTHHUKAa OT MacChl Tpy3a H
KECTKOCTU MPYKUHBI W HE3aBUCUMOCTh OT AaMIUIUTYJbl MajblX KojeOaHuM,
NPSIMOJIMHEWHOE PacIpOCTpaHEHUE CBETa, pasjioKeHHue Oeoro cBeTra B CIHEKTD,
M3y4YEHHE CBOMCTB M300pa)KCHHsI B IJIOCKOM 3€pKajie U CBOWCTB H300paKeHHUs
npeaMeTa B coOMparomieil InH3e, HaOII0IeHNE CIUTOITHBIX M JINHEWYaThIX CIIEKTPOB
M3JIYYEHUs): CaMOCTOSITEJIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa



000OpyAOBaHMs, OIHUCHIBATH XOJ OINbITA M €ro pe3yabTaThl, (HOPMYIUPOBATH
BBIBO/IbI;

MIPOBOJUTH MPU HEOOXOJUMOCTH CEPUIO MPSIMBIX U3MEPEHUM, ONpeaess cpeHee
3HAUEHUE U3MEPSIEeMOIl BeIMUYHHbI (POKYCHOE pacCTOSTHUE COOMPAIOILEH JIMH3BI),
000CHOBBIBAaTh BBIOOP CIIOCOOa M3MEPEHUS (M3MEPUTEIIHBHOTO PUOOopa);
MIPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTEN (PU3UUECKUX BEIMYHH C UCIIOJIb30BAHUEM
MPSIMBIX HU3MEPEHHUM (3aBUCHUMOCTh MYTH OT BPEMEHU IPU PaBHOYCKOPECHHOM
IBUKEHUU 0€3 HauyaJdbHOW CKOPOCTH, NEpHOJa KOJeOaHHM MaTeMaTH4eCKOro
MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YIJIa OTPAXKEHMSI CBETA OT YIJia MaJeHHUs
U yria TpeioMJIeHHs OT YyIyla TNaJeHHs): IUIAaHMpOBaTh HCCIE0BaHUeE,
CaMOCTOSITEJIbHO COOMpaTh YCTAaHOBKY, (PUKCHUPOBATh PE3YJIbTATHI MOJIYYEHHOU
3aBUCUMOCTU (PU3MUECKUX BETUYUH B BHUJI€ TaOJIUIl U rpadKOB, J€JIaTh BBIBOJIBI
10 pe3ysbTaTaM HCCIIeIOBAHUS;

IPOBOAUTH KOCBEHHbIE M3MEPEHMs (DU3MUECKUX BEJIMYUH (CPEAHSISI CKOPOCTh U
YCKOpEHHE Tejla MPU PAaBHOYCKOPEHHOM JBUXKEHUH, YCKOpPEHHE CBOOOIHOTO
najeHus, OSKECTKOCTh  NPYXKHUHBI, KOIPQOUIIMEHT TPEHUS  CKOJBKCHUS,
MexaHuueckass paboTra W MOIIHOCTb, YacToTa M TEpPHUOJ] KoJeOaHHit
MaTEMaTUYECKOTO M MPYKUHHOTO MAATHHUKOB, ONTHYECKas CHJIa COOMparolie
JUH3bI,  pPAJMOAKTUBHBIA  (GOH):  IUITAaHUPOBaTh  HM3MEpEeHus, coOupaTh
AKCHEPUMEHTAIBHYIO YCTAHOBKY U BBIIIOJIHATH U3MEPEHHUS, CIIEIYS IPEITI0KEHHON
UHCTPYKLUHH, BBIYUCIIATH 3HAUYCHUE BEIWMYMHBI U AHAJIU3UPOBATH IMOJYUYECHHBIE
PE3YABTATHI C YUETOM 3aJaHHON NOTPELIHOCTU U3MEPEHUN;

coONI0aTh TpaBWiIa TEXHUKH Oe30macHoCTH Mpu padbore ¢ JabopaTOpHBIM
00opy1I0BaHUEM;

pa3nuvaTh OCHOBHBIE PU3HAKHA U3YUYEHHBIX (PU3NUYECKUX MOJIEeNIeH: MaTepuaibHas
TOYKa, aOCOJTIOTHO TBEPAOE TENO, TOUCUHBIM UCTOYHUK CBETA, Jy4, TOHKAs JIMH3A,
IIaHeTapHasi MOJEIb aTOMa, HyKJIOHHAsi MOJEIb aTOMHOTO SI1pa;
XapaKTepu30BaTh MPUHIUIBI JACHUCTBUS HM3YyUYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMOPOW HA MX OMUCAaHHUS (B TOM YHCIE: CHUAOMETpP, AATUUKHU
MOJIOKEHHUSI, PACCTOSIHUSL M YCKOPEHUs, paKeTa, 3XOJOT, OYKH, IEpPHUCKOI,
¢oroanmapaT, ONTUYECKUE CBETOBOJBI, CIEKTPOCKOIN, JIO3UMETp, Kamepa
Bunbcona), ucronb3ys 3HaHHS O CBOMCTBAaX (PU3MUECKUX SIBICHUN 1 HEOOXOIUMbIE
¢u3nyeckue 3aKOHOMEPHOCTH;

UCIIOJIBb30BaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKHM M3YUYEHHBIX TEXHHUYECKUX
YCTPOMCTB, H3MEPHUTEIBHBIX MPUOOPOB M TEXHOJIOTMYECKHUX IPOLECCOB IpHU
pelIeHnr Y4eOHO-NPAKTUYECKUX 3a/lady, ONTHUYECKHE CXEMbI ISl MOCTPOCHUS
M300paKEHUN B IJIOCKOM 3€pKaJie U COOMpAIONIEeH JIMH3E;

MPUBOJIUTH TpUMEPHl (HAXOAUTh WH(MOpPMAIMI0O O TpPUMEpax) MPaKTHIECCKOTO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHUW B MOBCEJHEBHOW KU3HU JisI 00€CIICUCHUS
0e30MacHOCTH MpU OOpaALEHUH C NPUOOpaMH M TEXHHMYECKUMHU YCTPONCTBAaMH,



COXpaHEHHS 3J0POBbS U COOJIOJICHHUS] HOPM HKOJOTHYECKOTO TOBEACHUS B
OKPYKAIOLIEU CPEAE;

OCYIIECTBIIATh MOUCK HH(poOpManuu ¢GU3UYecKoro cojepxanus B HHTepHeTe,
CaMOCTOSITEIBHO (OPMYIIUPYS MOUCKOBBIN 3aMpOC, HAXOUTh MYTH ONpPECICHUS
JIOCTOBEPHOCTH TOJYUYCHHOW HWH(OpMalMi Ha OCHOBE HUMEIOIIMXCS 3HAHUN U
JOTIOJTHUTENIBHBIX UCTOYHUKOB;

WCIIOJIB30BaTh TMPU BBIMNOJHEHUM YYEOHBIX 3aJaHUi HAYyYHO-TIOMYJISIPHYIO
auTepaTypy (U3HMYECKOro COACP)KAaHMS, CIPABOUYHBIC MaTEepHUalbl, PECYPCHl CETH
WNutepuer, BnajeTh npuéMaMu KOHCIEKTHUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
uHOpMaIUK U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;

co3/laBaTh COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOIIEHHUS HA OCHOBE
uH(OpMaAIMK U3 HECKOJIbKUX UCTOUHUKOB (PU3MUECKOTO COIEpKaHUs, MyOIMIHO
MIPEJICTABIIAITh PE3YJIBTATHl MPOEKTHOW WIIA HMCCIENOBATEINBCKOU HAEATEIBHOCTH,
IIPYA 3TOM IPAMOTHO HUCIIOJIb30BaTh U3YUYEHHBIN MTOHATUWHBIN alIapaT U3y4yaeMoro
paznena (QU3MKKA U CONPOBOXKJAATH BBICTYIUICHHE TIPE3CHTAIMEd ¢ Y4ETOM
0COOEHHOCTEN ayIUTOPUU CBEPCTHUKOB.






IHHOYPOYHOE IIVTAHUPOBAHHME

7 KJIIACC
Kosimuec Hcnoab3oBan
Ne TBO ue
Jara
n JacoB o0opynoBanusi
Tema ypoka U3y4eH
/ HeHTpa
us
n Bcero «Touka
poctay
1 duszndecKkue SIBICHUS 1
2 dusnuecKkre BEJIMUYUHBI U X U3MEPEHUE 1
Ypok-uccnenosanue "M3mepenne teMneparypsl Ipu
3 TTOMOTITH >KUJIKOCTHOTO TEPMOMETPA U JaTUnKa 1
TeMneparyps!"”
4 dusnka — HayKa o0 Mpupoe. SABICHUS TPUPOIBI 1
5 Mertoibl HaydHOTO NO3HaHuA. OnrcaHue 1
(hbMBUYECKUX SBICHUHN C TIOMOIIBI0 MOJIEIIECH
Ypok-uccnenoanue "[IpoBepka runoTesbl:
5 JTAIBHOCTH MOJIETA IIApUKA, IMYIIIEHHOTO 1
TOPU30HTAJIBHO, TEM OO0JIbIIIE, YEM OOJIBIIE BHICOTA
mycka"
7 Crtpoenue BemiectBa. ONBITHI, JOKA3bIBAIOIIHNE 1
JTUCKPETHOE CTPOEHHUE BEIECTBA
8 JIBryKeHre yacTHll BEIIeCTBA 1
9 Ypok-uccnenoBanue «ONbITH M0 HAOTIOACHUIO 1

TCIIOBOI'O paClIUPCHUA Ta30B»




10

ArperaTHble COCTOSIHUS BEIIECTBA

Oco0eHHOCTH arperaTHbIX COCTOSTHUM BO/IBI.

11 | O6o6menue no pazaeny «lleppoHavyanbHbIE
CBECHUS O CTPOEHHMH BEUIECTBA»

12 Mexannueckoe aBrxeHue. PaBHoMepHoe u
HEpPaBHOMEPHOE JIBM)KEHUE

13 | Ckopoctb. EnuHUIBI CKOpOCTH

14 | Pacuer myTH ¥ BpeMeHU JABUKEHUS

15 HNuepuus. Macca — Mepa HHEPTHOCTH TEN

16 IImoTHOCTE BemecTBa. Pacyer Maccel 1 00beMa Tena
IO €ro MJIOTHOCTH

17 JIaboparopHas pabota «OnpeneneHue mI0THOCTH
TBEPJIOTO TEIIA»

18 Pemrenue 3agag o treMme "InoTHOCTE BenrecTna"

19 Cuua Kak XxapakTepUCTHKA B3aMMOAEHCTBUS TEl.
Cuna ynpyrocru. 3akoH ['yka
JIaGopatopHas pabota «/I3ydeHne 3aBUCIMOCTH

20 | pacTspkeHus (nedopmanun) Npy>KUHBI OT

HpHJ’IO)KCHHOﬁ CHIIBI»




21

SIBnenue Tarorenns. Cruia TSOKECTH

CBs13p MEXly CUJION TSKECTH U Maccoi Tena. Bec

22
tena. Pemenune 3ama4d no teme "Cuita Tsokect"”
23 Cuna TshKeCcTH Ha APYrux IutaHetax. @u3ndeckue
XapaKTEPUCTUKU TJIAHET
24 | Hszmepenue cui. [JuHamomeTp
25 Bec tena. HeBecomoctn
26 CrnoxxeHue IByX CHJI, HalPaBJICHHBIX 110 OJTHOM
npsMoil. PaBHoielicTByOas CUII
27 Pemenue 3agau mo reme "PaBHonelicTByromas cui'
28 Cuna TpeHus u €€ Bubl. TpeHue B Ipupoae u
TEXHUKE
JlaGopaTtopHas pabota «/3ydeHne 3aBUCUMOCTH
29 CHWJIBI TPEHUS CKOJIBKEHUS OT CHJIbI IaBJICHUSI U
XapaKTepa CONMPUKACAIOIINXCS IOBEPXHOCTEH
30 Pemenue 3a1a4u Ha onpeiecHUE
PaBHOAEHCTBYIOIIEN CUJIIBI
Pemenne 3amau mo remam: «Bec Temay,
31 | «I'paduueckoe nzobpaxenue cum», «Cuib,

«PaBHOAECUCTBYIOIIAS CHAIDY




KonTtponsHast padota no Temam: «MexaHHUECKOE

32 JIBHKEHHUEY, «Macca, IJIOTHOCThY, «Bec Tenay,
«['paduueckoe nzodpakenue cuim», «CHUIIbD
Hudghposou
33 Hasnenue. CriocoObl yMEHbILIEHUS U YBEIHUUEHUS oamuuk
JABJICHUS adconrommnozo
oaenenusn
Hugpoeou
34 JlaBrienue raza. 3aBUCUMOCTD JIaBJICHUS T'a3a OT oamyux
00BEMa, TeMIrepaTypsl adconrommnozo
oaenenusn
Hugpoeoui
35 [Tepenaua naBieHus: TBEPABIMU TEIaMHU, oamuuk
SJKUIKOCTSIMH M ra3aMu. 3akoH Ilackais aoconommnozo
oaenenusn
Hudghposoii
36 JlaBiaeHne B )XUIKOCTH U T'a3e, BRI3BAHHOE oamuyuk
IeHCTBUEM CHJIBI TSDKECTH aoconommnozo
oaenenusn
37 Pemenue 3agau no teme «/laBineHue B )XUIKOCTH U
rase. 3axoH Ilackaisy
38 Coo0mmaronuecs cocyapl
39 IM'uapaBnuueckuii mpece
40 ManomMmetpsl. [TopirHEeBOM KU IKOCTHBIN HACOC
41 ATmocdepa 3eMITu U IPUUYHUHBI €€ CYIIECTBOBAHUS
42 | Bec Bo3ayxa. ATMoc(hepHOe 1aBiIeHne




N3mepenue armocheproro aasieHus. OnbIT

43
Toppuuennu

44 3aBUCUMOCTb aTMOC(EPHOTO 1aBIEHUS OT BBICOTHI
HaJl ypOBHEM MOPS

45 Bapomerp-anepous. ATmMochepHoe 1aBIeHUE Ha
pa3IUYHBIX BHICOTAX

46 Pemrenue 3amgau mo teme " AtmochepHoe nasienue"”

47 JleficTBHE )KUIKOCTHU U ra3a Ha MOTPYKEHHOE B HUX
Teno. ApxumeaoBa cuiIa
JlabopaTtopHnas pabota «OnpeneneHue

48 BBITAJKABAIOIIEH CHIIBI, ICHCTBYIONIECH HA TEJIO,
MOTPYKEHHOE B KUAKOCTH)»
JlaboparopHas pabota no teme «lccrnenoanue

49 3aBHCUMOCTH Beca Tejla B BOJIE OT 00BEMa
MOTPYKEHHOU B KHUAKOCTh YaCTH TEJIa»

50 [1naBanue ten
JIaGopatopHas pabota "KoHcTpynpoBaHue

51 apeoMeTpa WM KOHCTPYHPOBaHUE JIOJKH U

omnpeneraeHue e€ rpy30noabEMHOCTH"




Pemenue 3anau no temam: «IlnaBanue cynos.

52 | Bo3sayxomnaBaHuey, «/laBieHue TBEPAbIX TE,
JKUJAKOCTEN U ra3oBy

53 KonTponbnas pabora no teme «JlaBiieHue TBEpIbIX
TeJI, )KHAKOCTSH 1 ra30B»

54 | Mexanuueckas pabota

55 MoitHoCTh. EAUHUIBI MOIIIHOCTH

56 Ypok-uccnenoBanue "Pacuétr MOIHOCTH,
pa3BUBAEMOM MPHU MOIBEME O JIECTHUIIE"

57 [Ipocthie Mexanu3Mmbl. Peruar. PaBHOBecHe cuit Ha
phluare

blYarv B TEXHHUKE, OBITY U IPUPOJIE. TOpHAast

Pbrua e e, 0 one. JJabopaTopHa

58 | pabora «lccnenoBanue yCiIoBuil paBHOBECHUS
phIyara»

59 Pemenue 3aau no Teme «YcioBus paBHOBECHS
phIyara»
KoaddumenT noneznoro neicTBUS MEXaHU3MA.

60 JlabopaTtopHnas pabora «M3mepenne KIT
HAKJIOHHOM TUIOCKOCTH»

61 Pemenue 3agau no teme "Pabora, momuocts, KIT/"

62 Mexanudeckas sHeprus. Kunernueckas u

NMOTCHIHUAJIbHAA SHCPIUs




63 | 3aKkoH COXpaHEHHUS MEXaHHYECKOU SHEPTUHU 1
VYPOK-3KCIIEpUMEHT 110 TeMe "DKCIepUMEHTAIbHOE

64 ompeieJICHuEe U3MEHEHUSI KWHETUYECKON 1 1
MOTEHIIMAILHON SHEPT UM TIPU CKaThIBAaHUU TEJIa T10
HaAKJIOHHOH MIOCKOCTH"

65 KonTponsnas pabora no teme «Pabota n MOLTHOCTb. 1
DHeprus»

66 PeseprubrIit ypok. PaboTta ¢ Tekcramu o teme 1
"Mexanndeckoe IBUKeHUe"

67 PesepBubIit ypok. PaboTta ¢ TekcTamu o teme 1
"JlaBneHue TBEPABIX TEJN, )KUAKOCTEN U ra3oB"
PesepBHbIit ypok. PabGoTta ¢ TekcTtamu o Teme

68 " n 1

PaboTa. MomHoCTE. DHEpTHs
OBILIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 68




8 KUIIACC

No Kounuec
ara
n T TBO A Hcnoab3oBanue
eMa ypoka 4acoB usyue
/ P o y 000py10BaHMs IEHTPA
HUS
n Bcero «Touka pocra»
OcCHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO- . .
. [udposoii, cBeTOBOI
1 KUHETUYECKON TEOPUU U UX ONBITHBIC 1
MUKPOCKOTIBI
MTOATBEPIK ICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYIT 1
3 Moaenu TBEpAOTO, )KUAKOTO U 1
ra3000pa3HOr0 COCTOSTHUM BEIIECTBA
OObsicHEHUE CBOMCTB TBEPOTO, KUKOTO U
4 ra3000pa3HOro COCTOSTHUM BEIECTBA Ha 1
OCHOBE MOJIOKEHUI MOJIEKYJIAPHO-
KUHETUYECKON TEOPUH
5 Kpucrannmaeckue u amopdusie Tena 1
6 CMaumnBaHue U KaMWUISIPHOCTbD. 1
[ToBepxHOCTHOE HATSKEHUE
ugposoit oamuuk
7 TennoBoe pacMpeHnue U CKATHE 1 Hugp
memnepamypul
3 Temnepatypa. CBsi3b TEeMIIEpaTyphl CO 1 Hudgpoeou oamuux
CKOPOCTBIO TETUIOBOTO IBUYKEHUS YACTHI] memnepamypul
9 Buytpennss sueprusi. CriocoObl U3BMEHEHUs 1
BHYTpPEHHEH dHepruu
10 Buas! Tennonepenaun 1




VYpoxk-konpepenuus "[Ipakruyeckoe

Hudghposoit oamuuk

11 KCIOJIb30BAHKE TEIJIOBBIX CBOMCTB BELIECTB
" memnepamypul

U MaTEPUAJIOB B LIESX SHEProcOepexeHUs

12 KonuuecTBo TemnoTel. Y aenbHas
TEIJI0EMKOCTh

13 VYpaBHEeHHE TEIUIOBOTO OasiaHca.
TennooOMeH U TETIOBOE pPaBHOBECHE
JlabopaTtopHas pabota "HccnenoBanue

14 | sBneHus TeryI00OMeHa NMPU CMEIIUBAHUU
XOJIOJIHOM U TOpsTYeil BOABI"
Pacuer konuyecTBa TEIIOTHL,

15 HEOOXOUMOTO JJII HarpeBaHus Tejaa 1
BBIJCISIEMOTO UM TP OXJIAXKICHUU

16 JlabopaTtopHas pabota "OnpeneneHue
YAEIbHOW TEITIOEMKOCTH BelecTBa"

17 DHeprus ToIMBa. Y aenbHas TemioTa
CrOpaHus
[1naBneHue u oTBepACBaHME

18 | kpuctasmMUeckux Temn. Y IenbHas TeroTa
TUTaBJICHUS

19 JIabopatopHas pabota "OnpezeneHne

YﬂeHLHOﬁ TCIJIOTHI IJIABJICHUS J'IBI[a"




[TapooOpa3zoBanue ¥ KOHICHCAITHS.

20
Hcnapenue
Kunienne. Y nenpHas Temiora
21 napooOpazoBaHMs U KOHICHCAIUH.
3aBUCUMOCTB TEMIIEPATYPhl KUIICHUS OT
aTMOC(EepHOTO TaBICHHUS
Bnaxxnocts Boznyxa. JlabopaTopHast pabota
22 | "OmnpeneneHne OTHOCUTEIBHOM BIAXKHOCTH
BO3IyXa"
93 Pemenue 3agau Ha onpeeneHne BIaXKHOCTH
BO3/IyXa
[TpuHtIHIEI paOOTHI TETIJIOBBIX ABUTATEIICH.
24 | Tlapoas TypOuHa. /[BUTaTens BHyTpEHHETO
CrOpaHus
o5 KIIJI TenmoBoro asurarens. TemnaoBeie
JIBUTATEIH | 3alIUTa OKPYKAIOIICH cpeIbl
26 3aK0oH COXpaHEHUs U MPEBPAICHUS] YHEPTUN
B TEIUIOBBIX IpoIieccax
IToaroroBka K KOHTPOJILHOM paboTe MO TEME
27 "TemnoBble aBiaeHus. M3MeHenne
arperaTHbIX COCTOSIHMI BemlecTa"
KonTtponpHas padora no Teme "TeroBsie
28 sBieHus. I3MeHeHue arperaTHbIx
COCTOSIHUH BemiecTBa"
29 DnexTtpusanus Tein. J[Ba poga

QJICKTPUYICCKHUX 3apa10B




VYpok-uccienoBanue "OnexkTpusanus Tel

30
WHJIYKIIMEH U MIPU CONPUKOCHOBEHUU"
31 B3aumoneiicTBue 3apsKeHHBIX Tell. 3aKOH
Kynona
Dnekrpuyeckoe nose. HanpsbkeHHOCTh
32 | onexrpuyeckoro nois. [Ipuaimn
CYTIEPITO3UITNH DIIEKTPUUECKUX TTOJIeH
33 Hocurenu snekrpuyeckux 3apsiaos.
DOneMeHTapHbIi 3apsa. CTpoeHune aroma
34 [TpoBOIHUKHY U TUAAEKTPUKHU. 3aKOH
COXpaHEHUS IEKTPUIECKOTO 3apsiaa
35 Pemenue 3a1a4 Ha TPUMEHEHUE CBOMCTB
ANEKTPUYECKUX 3apsI0B
. Jlamuuxu nanpasicenusn
DNEKTPUYECKUN TOK, YCIIOBHS €r0
U moKa, KOHCMPYKmMo,
36 cymecTBoBaHusl. MicTouHukm ’ pyKmop
011 nposedeHus
ANEKTPUYECKOTO TOKA
IKCHEPUMEHM 08
Jlamuuxu nanpasicenusn
N U moKa, KOHCMPYKmMo,
37 | JIeMcTBUSA IAEKTPUICCKOTO TOKA ’ pyKmop
01 nposedeHus
IKCHEPUMEHM 08
I Jlamuuxu nanpasicenusn
Ypok-uccnenosanue "Jlencreue
U moKa, KOHCMPYKmMop
38 | 9IeKTpUYECKOTro MO Ha MPOBOJHUKHU U
" 0/151 npo6edeHUA
JTURIIEKTPUKU
IKCnEpUMEHmos
39 DNEeKTPUYECKUN TOK B METAILJIAX, KUJKOCTAX
U razax
40 DneKkTpuyecKkas 1enb U €€ COCTaBHbIE YaCTH




Cuna toka. JlaboparopHas pabora

41
"U3mepeHue u peryaupoBaHue CUJIbl TOKA"
Jlamyuku nanpasycenus
DneKkTpuyecKoe HamnpsikeHue. BonbTMerp.
U moKa, KOHCMpPYKmo,
42 | JlabGopatopHas padora "U3mepenue u ’ PyKImop
" 0714 npoGeodeHUs
PETYIIMPOBAHUE HAMIPSKCHHUS
IKCHEPUMEHM 08
Jlamyuku nanpasycenus
43 CormnpoTHBieHUE MPOBOAHUKA. Y IETbHOE U MoKa, KOHCMPYKMop
COITPOTUBJICHHUE BEUIECTBA 01 npoeedenus
IKCHEPUMEHM 08
JlabopaTopHas pabota "3aBUCHMOCTH Jlamuuxu nanpsaxcenus
44 | PTEKTPHYECKOTO COMPOTUBICHNUS U MoKa, KOHCMPYKMop
MIPOBOJIHHUKA OT €T0 JIJTUHBI, TUIOIIA TN 07151 npoeedeHun
MONEPEYHOro CeYeHus U Matepuana” IKCHEPUMEHM 08
Jlamyuku nanpasycenus
45 3aBUCUMOCTD CHJIBI TOKA OT HaIPSHKCHMUSL. U MoKa, KOHCMPYKMop
3akoH OMa Juist y4acTKa Lenu 011 nposedenHus
IKCHEPUMEHN 08
JlaboparopHas pabota "Hccrnenoanue Jlamyuku nanpasycenus
4G | 33BHCHMOCTH CHJIbI TOKa, UIYLIETO Yepes U MoKa, KOHCMPYKMop
PE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U 0713 npoeedeHun
HanpspKeHUs Ha pesucrope” IKCHEPUMEHN 08
47 [TocnenoBarenbHOE U apasuieIbHOE

COCAUHCHUA ITPOBOIHUKOB




JIaGoparopHas pabota "IIpoBepka mpaBuia
CJIOKEHHUS HAPSDKEHUN ITpU

Jlamuuku nanpasicenus
U MoKa, KOHCMPYKmop

48
MOCJIEI0BATEIILHOM COCIMHEHHUH JIBYX 0J151 npoeedeHuUs
pe3ucropos” IKCNEPUMEHM 06
AMYUKU HARPANCEHUSA
Jlaboparopuas padota "IIpoBepka mpasuiia A P
U Mmoxa, KOHCMPYKMO,
49 | IS CWIIBI TOKA MPH TapajIeIbHOM ’ pyrmop
" 0714 nPoGeodeHUs
COEJIMHEHUH PE3UCTOPOB
IKCHEPUMEHM 06E
50 Pemenue 3a1ay Ha npumMeHeHue 3akoHa Oma
JUTSL pa3JIMYHOTO COEAMHEHHS TIPOBOTHUKOB
51 PaboTta 1 MOLTHOCTB ANIEKTPUUECKOTO TOKA.
3akoH J[xoyna-Jlenna
Jlamyuku nanpasycenus
59 JlaboparopHas padota "OnpeneneHue U moKa, KOHCMPYKmMop
paboThl ¥ MOIIIHOCTHU AJIEKTPUYECKOTO TOKa" 011 nposedenus
IKCHEPUMEHM 08
DneKTpuyYecKue enH U noTpeouTenn
53 | nanekTpuuecKoi 3Hepruu B ObITy. KopoTkoe
3aMbIKaHUE
[ToaroToBka Kk KOHTPOJBHON paboTe MO Teme
54 "DnekTpuueckue 3apsaabl. 3apsHKeHHbIE Tela
U ux B3aumoaencTsus. I1ocTOSIHHBIN
3JEKTPUYECKU TOK"
KonTponpHas pabota no Teme
55 "DnexTpudeckue 3apsabl. 3apsyKEHHBIE Tella

" uXx B3aumoaeucTBus. IlocToSHHBIN
ANEKTPUUECKUH TOK"



https://m.edsoo.ru/ff0aad1e

ﬂam YUK MACHUMHO020

56 ITocTossHHBIE MarHuTHI, UX B3aUMOJACHCTBHC
noasa
57 VYpok-uccnenosanue "M3ydenue nosuen Jlamuuxk macHummnozo
MOCTOSTHHBIX MAarHUTORB" noas
58 MaruuTHOE T0oJ1e. MarauTHOE T0JIe 3eMIIH U Jamuuk maznummnozo
€ro 3Ha4YCHHE IS )KU3HU Ha 3emiie noas
OmneiT DpcTena. MarautHoe noJie
Jlamuux macnumnozo
59 ANEKTPUUECKOTO TOKa MarHuTHoe 1mosie
noas
KaTYIIKA C TOKOM
[IpuMeHeHne 3MeKTPOMArHiTOB B TEXHUKE.
" . Jamuuk macnumnozo
60 | Jlaboparopras pabota "N3ydueHne necTBUS
noas
MAarHUTHOTO MOJISl Ha MPOBOJHUK C TOKOM"
DJIEKTPOABUTATEIb MOCTOSIHHOTO TOKA.
Hcnonb3oBanue 3neKTpoaBUraTesieii B
61 | TEeXHMYECKHX YCTPOMCTBAX U HAa TPAHCIOPTE.
JlaGopaTtopHnas pabora "KoHcTpynpoBaHue u
n3ydeHue paboThl NIEKTpOABUTATENS "
62 OmnbiTel @apazest. 3aKOH 3JIEKTPOMArHUTHOM
nHaykuuu. [Ipasuno Jlenna
OnektporeHepatop. CrocoOb! MOTydeHUS
63 ANEKTPUYECKOI I3HEPTUU. DIEKTPOCTAaHIIUU

Ha BO300HOBIISIEMbBIX HCTOYHUKAX OHEPIruun




[TonroToBka K KOHTPOJIBHON paboOTe 1O TeMe

64 1
"DJIeKTpUUECKHE U MAarHUTHBIC SIBJICHUS"

65 KontponbHas padoTa o Teme 1
"DJIeKTpUUECKHE U MATHUTHBIC SBJICHUS"

66 Pesepubiit ypok. PaboTta ¢ Tekcramu no 1
teme "TernsoBbie sBICHUS"

67 PesepBubIit ypok. PaboTta ¢ Tekcramu no 1
teMe "TIoCTOSIHHBIN 3IeKTpUYeCcKuil TOK"

68 Peseprubiit ypok. PaboTta ¢ Tekcramu mo 1
Teme "MarHuTtHble ABIEHUA"

OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME




9 KUIIACC

Konuye
CTBO
4acoB
Ne Mara Hcnoab3oBanue
n/ Tema ypoka H3yyeH | 000pyJAoBaHUS IEeHTPa
1| s «Touka pocra»
Bcero
1 Mexanunueckoe aBuxenue. MarepuanbHas 1
TOYKa
Cucrema orcyera. OTHOCUTEIBHOCTh
2 1 Jlamyuk-akcenepomemp
MEXaHUYECKOTO JIBIKCHUSI
. Jamuuk-
3 PaBHOMEpPHOE IPAMOJIIMHEWHOE BHKEHUE 1
akcenepomemp
HepasHoMepHOE npsiMOTuHENHOE
Mamuuk-
4 nekeHue. CpeaHsiss © MTHOBEHHaAS 1
akcenepomemp
CKOPOCTh
5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 Hamuux-
JBUKEHHE. Y CKOpEHHE akcenepomemp
CKopOoCTh MPAMOJIMHEHHOTO
Hamuuk-
6 PaBHOYCKOPEHHOTO JBIKEeHHS. ['paduk 1
akceinepomemp
CKOPOCTH
JIaboparopHas padota "Onpenenenue
7 YCKOpPEHUS Tella IPU PaBHOYCKOPEHHOM 1 Jlamuuk-akcenepomemp
JBUKEHUHU 110 HAKJIOHHOM MJIOCKOCTH"
8 CBoOonHoe mangenue ten. OneiTel [anunes 1
PaBHOMEpHOE NBUXKEHUE IO OKPYKHOCTH. a
. amuuk-
9 Ilepuon u yacrota obpamenus. Jiuneitnas 1
akcenepomemp
U yIJI0Basi CKOPOCTH
10 LeHTpoCTpeMHUTENIBHOE YCKOPEHHE 1




Hamuuk-

11 IIepsblit 3ak0oH HproToHa. BekTop cuisl
akcenepomemp
12 Bropoi1 3akoH HeroTona. Hdamuuk-
PaBHoelicTByrOIIAs crita akcenepomemp
13 Tpertunii 3akon Herotona. Cyneprno3umust Hamuuk-
cuI akcenepomemp
14 Pemenue 3aga4 Ha NPUMEHEHUE 3AKOHOB Hdamuuk-
HrroTona akcenepomemp
amyux-
15 Cuna ynpyrocrtu. 3akoH ['yka A
akcenepomemp
16 Pemenue 3agad mo teme «Cuia
YOPYTOCTH
17 JlabopaTtopHas pabota «OnpeneneHue Jamuuk-
AKECTKOCTU MPYKUHBD» akcenepomemp
amyuk-
18 Cuna TpeHus A
akcenepomemp
19 Pemenue 3aay no teme «Cuia TpeHUs»
20 JlaboparopHas padota "Onpenenenue Jamuuk-
ko3¢ dumeHTa TpeHus CKOJIbKEHUs" akceinepomemp
21 Pemenue 3agau no TeMe "3aKOHBI
Herorona. Cuna ynpyrocru. Cuna tpeHus"
Cuna TsbKeCTH M 3aKOH BCEMHPHOTO
22 TATOTEHUA. Y CKOpEHUE CBOOOIHOTO
naJIeHus
VYpoxk-koHpepeHuus "JIBukeHune Ten
23 BOKPYT T'PaBUTALIMOHHOTO LIEHTpa

(Conneunas cucrema). ['anmaktuxu"




Pemrenne 3amad mo teme "Crna TSHKECTHA U

24
3aKOH BCEMHUPHOIO TArOTeHUs"

o5 [IepBas kocMu4ecKast CKOPOCTb.
HesecomocTs u neperpysku
PaBHOBecue MaTepuasbHON TOUKHU.

26 AbcomoTHO TBEpIOE Teno. PaBHOBecHe
TBEPJIOTO TeJa C 3aKPEIIIEHHON OChIO
BpallleHUs

27 MowmenT cuibl. LleHTp TsKECTH

28 Pemenne 3amau no reme "MOMEHT CHITEL
LenTp TsxecTn"

[ToaroroBka K KOHTPOJIBHOM paboTe MO

29 TeMme "MexaHN4eCKOe IBIKEHUE.
Bsaumonetictue Tea"

KonTtponbHas padoTa o Teme

30 "MexaHN4ecKOoe IBUKEHUE.
BsaumoneiictBue Tea"

Nmnynec tena. UmMnynbe cuibl. 3aKoH

31 COXpaHEHUs UMITYJIbCa. YTIPYTOe U
HEYIpYyroe B3auMoIeHCTBHE

32 Pemenue 3agau no teMe "3akoH
COXpaHEeHUs UMITyJibca"

33 VYpoxk-koHpepenuus "PeaktuBHoe
JBUKEHHE B IPUPOJIE U TEXHUKE"

34 Mexanunueckast paboTa U MOIIHOCTb

35 PaboTa cuibl TSDKECTH, CUITBI YIPYTOCTH U

CHJIbI TPCHUMA




Jlaboparopnas pabota «Onpenenenue
paloTHI CUJIBI TPEHHSI TPH PABHOMEPHOM

36
JBUKCHHUH TeJa [0 TOPU30HTATBHON
MTOBEPXHOCTH»
37 Cas13b sHepruu 1 padoTsl. [loTeHnnanbHas
SHEprus
38 Kunernueckas sueprus. Teopema o
KMHETUYECKON YHEPTUHU
39 3aKOH COXpaHEHHUsI PHEPTUU B MEXAHUKE
40 JlabopaTtopHas pabota «3ydyenne 3akoHa
COXpaHEHHUS YHEPT UM
41 KonebarensHOE ABUKEHUE U €TO Mamuuk-
XapaKTePUCTHKH akcenepomemp
42 3aryxaromue kojeOanus. BeiHyX1eHHbIE Hamuux-
Kojebanus. Pezonanc akcenepomemp
. . Mamuuk-
43 MareMaTuuecKuii ¥ py>KHHHBIA MasiTHUKA
akcenepomemp
Ypok-uccienoBanue «3aBUCUMOCTh
. Mamuuk-
44 nepuoja KojieOaHUH OT KECTKOCTH
akcenepomemp
MPYKUHBI K MacChl Ipy3a»
45 [IpeBpaiieHue 3HePrun MpU MEXaHUYECKUX
KoJieOaHusAX
JlaboparopHas pabota «Onpenenenue
N Jamuuk-
46 4acTOTHI U TIEPHOJIa KOJIeOaHU I
akcenepomemp
MPYKUHHOTO MasiTHUKA»
JIaGoparopHas pabota «IIpoBepka a
N amuuk-
47 HE3aBUCUMOCTH IIepHo/ia KojiebaHu rpysa,
akcenepomemp

MOABCHICHHOT'O K HUTHU, OT MAaCChI I'py3a»




Mexaunueckue BoiHbl. CBONWCTBA

48 MexaHu4yeckux BoH. [IpogoabHbIe U
MOIEPEYHbBIE BOJIHBI
Ypok-koH(pepermus "MexaHu4ecKue
49 BOJIHBI B TBEPIOM Tene. CeiicMudeckue
BOJIHBI"
50 3ByK. PacripocTpanenue u oTpaxkeHue
3ByKa
51 Ypoxk-uccnenosanue "Habmronenune
3aBUCHUMOCTH BBICOTHI 3ByKa OT YacCTOTHI"
59 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTUYECKHI PE30HAHC
53 VYpok-koHpepeHus "YnbpTpazByk u
MH(]pa3BYyK B MPUPOJIC U TEXHUKE"
[ToaroroBka K KOHTPOJIBHOM paboTe MO
54 TeMme "3aKOoHBI COXpaHEeHUs. MexaHu4YecKre
KoJieOaHusI U BOJTHBI"
KontponbHas padoTa o Teme "3aKoHbI
55 coxpaHeHUs. MexaHn4ecKue KojaecOanus u
BOJIHBI"
56 DNEeKTPOMAarHUTHOE TOJIE.
DNEeKTPOMAarHUTHBIE BOJIHBI
57 CBoiicTBa ANIEKTPOMATHUTHBIX BOJTH
amuuxu
Ypok-konpepennus "[kana A
HANPANCEHUA U MOKA
AIIEKTPOMArHUTHBIX BOJIH. Mcnionp3oBanme P ’
58 KOHCMPYKmMOp 01

3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM
cBs3n"

npoeedenus
IKCnEepUMenmoe




59

VYpok-uccnenosanue "M3yueHne cBOICTB
QJICKTPOMAIrHUTHBIX BOJIH C IOMOIIIBIO
MOOMIILHOTO TenedoHa"

Jlamuuku nanpsasicenus
U MoKa, KOHCMPYKMop
0J151 npoeedeHus
IKCnepuUMenmoe

60

Pemenne 3aaa4 Ha OoIpCACICHUC YaCTOThI U
JJINHBI BHCKTpOMaFHHTHOﬁ BOJIHBI

61

DneKTpOMarHuTHast IPUpPOaa CBETA.
CkopocTtb cBeTa. BonHOBBIE CBOMCTBA
CBETa

Jlamyuku nanpasycenus
U MoKa, KOHCMPYKMop
01 npoeedenus
IKCHEPUMEHN 08

62

Hcrounuku ceera. [IpsmonuneitHoe
pacnpoctpaneHue cera. 3armeHus CoJHIa
n JIyHb1

63

3aKOH OTPaXKEHHUs CBETA. 3epKaJa.
Pemenue 3a1ay Ha MpUMEHEHNE 3aKOHA
OTpa)KEHHsI CBETa

64

[Ipenomiienne cBera. 3aKOH MPEIOMIICHUS
cBeTa

65

[TonHoe BHYTpEeHHEE OTpa)KeHHE CBETA.
Hcnonb3oBaHue MOJHOTO BHYTPEHHETO
OTpa)XeHHs B ONTHUYECKUX CBETOBOJAX

66

JIaGoparopHas pabota "HccnenoBanue
3aBHCUMOCTH YIJa MIPEJOMIICHUS
CBETOBOTO JIy4a OT yIJIa [Ia/IeHUs Ha
IpaHuLe "BO3yX-CTEKIIO

67

VYpox-koHpepenuus "HcnonapzoBanne
IIOJIHOTO BHYTPEHHETO OTPAYKEHUS:
CBETOBO/Ibl, OITUKOBOJIOKOHHAS CBS3b"




68

JIuna3elr. OnTrdeckas cHiia JIMH3bI

69 [Toctpoenue n3o00pa>keH B TMH3AaX
JlaboparopHas padota "Onpenernenue

70 (hOKYCHOTO PacCTOSTHUS 1 ONTHICCKOMN
CWJIBI coOMparomei JIMH3b!1"

71 Ypoxk-koupepeniusa "Ontuyeckue
JIMH30BBIE TPUOOPHI"

72 I'na3 xak ontuueckas cucrema. 3peHue

73 Ypoxk-koudepenius "JlepexTl 3peHus.
Kaxk coxpanuts 3penune"

PaznioxkeHne 6eroro cBeTa B CIIEKTP.

74 OmnsiTel HetoToHa. CrioxeHue
CHEeKTpaJbHBIX 11BETOB. /lucnepcus ceeTa
JlabopaTtopHnast pabota "OIMBITHI 11O

75 Pa3oKEeHUIo OEeoro cBeTa B CIEKTP U
BOCITPUSATHUIO LIBETA MTPEIMETOB MPH UX
HaOJI0/ICHUH Yyepe3 I[BETOBbIE (HUILTPHI"
VYpoxk-npaktukyM "BoiHOBBIE CBOWCTBA

76 CBeTa: IUCIiepcusi, UHTEPPEPECHITUSI U
mudpakus”

77 OmnsiTel Peszepdopaa u mmanerapHas
MOJeINb aToMa

78 IToctynater bopa. Moznens atoma bopa

79 Hcnyckanue U MOrjonieHNue CBeTa aTOMOM.

KBantsl. JInHelyaTble CIEKTPBI




Ypok-npaktukym "HabioeHue cieKTpoB

80 "
HCIyCKAaHUS

81 PagnoakTUBHOCTE U €€ BUIBI

82 Crpoenue atoMHoro siapa. Hyknonnas
MOJEIb

83 PagnoaktuBHBIE peBparieHus. M30Torms

84 Pemtenue 3amay o reme: "PagunoakTUBHEIE
npespaieHus"

85 [Tepwon momypacmana
VYpok-koHpepennus "PagnoakTuBHbIe

86 W3IYYEHUS B IPUPOJIC, METUITIHE,
TeXHHKE"

87 SAnepHble peakuuu. 3aKOHbI COXPaHEHUS
3apsI0BOIO U MAaCCOBOTO YHCEN

88 DHeprus CBsI3U aTOMHBIX siaep. CBs3b
Macchl U SHEPTUU

89 Pemenue 3agau no reme "SnepHoie
peakuun"

90 Peakuuu cunTe3a u AeneHU sep.
Hctounuku suepruu CoiHIA U 3BE3]T
Ypok-koHpepenus "SnepHas sHepreTuka.

91 JleiicTBUS paJloaKTUBHBIX U3ITy4YEeHUN Ha
JKUBBIE OpraHu3Mbl"

[ToaroToBka K KOHTPOJILHOU paboTe 10

92 TeMe "DIIEKTPOMarHuTHOE MOJIE.

DneKkTpoMarHuTHbIEe BOJIHBL. KBaHTOBBIE
SIBJIEHUS"




93

KonTtponsHas pabota o Teme
"DJIeKTpOMAarHUTHOE TIOJIE.
DJeKTpOMarHuTHbIC BOJIHBL. KBaHTOBBIC
siBJIeHUS "

94

[ToBTOpenue, o600meHue. JlaboparopHsie
paboTsl 1o Kypcy "B3zaumoneiicteue ten"

Jamuuk-
akcenepomemp

95

[ToBTOpenue, 0606menue. Peenue
PACUCTHBIX U KaUCCTBCHHBIX 3a1a4 110 TEME
"TernmoBbIe MpoIeCcCh"

96

[ToBTOpenue, o6obmenue. Pemenne
pacyYeTHBIX M KaUYECTBEHHBIX 33724 110 TEME
"KII/I TerutoBbIx ABUATaTEIen"

97

[ToBTOpenue, o6o6menue. Pemenne
pacyeTHBIX M KaYECTBEHHBIX 3aj1a4 110 TEME
"KII/ snexrpoycTtaHOBOK"

98

[ToBTOpenue, 06006meHue. JlaboparopHbie
paboTsl o Kypcy "CBeToBbIe siBJICHUS"

99

[ToBTOpeHME, 0000mEeHne. PaboTa ¢
TEKCTaMHM 110 TeMe "3aKOHbI COXpaHEHUS B
MexaHuke"

100

[ToBTOpenue, 0606menue. Pabota c
Tekctamu 110 Teme "Kosebanus 1 BOJIHBL"

101

[ToBTOpenue, 0606menue. Pabota c
TekcTaMu 1o teMe "CBeTOBBIE IBJIEHUS"




[ToBTOpenue, o6obmenue. Padora c

102 TekcTamu 1o TeMe "KBaHTOBas U siiepHast 1
¢uznka"
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME







YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHUAJIBI JUIS YYEHUKA

» Gusuka: §8-i kinacc: 0a30BbIN ypoBeHb: yueOHuK, § kiacc/ [lepeimkun U. M., MBaHoB
A. U., Akuuonepnoe oOmiectBo «M3narenbctBo «IIpocBenienue»

1.®usuka, 7 knacc/lleppiikun .M., iBanos A.U., AkiimonepHoe oOLIECTBO
«3narenscTBo IIpocsemenue»;

2. ®usuka 7-11 knaccsl npaktukyM. UHTEepakTuBHBIN Kypc Qpu3nku. Ou3ukoxn
«Kusas ¢puzuka»

8 KITACC

®dusuka 8 knacce/Ilepeimkun .M, UBanoB A.U., AkiimonepHoe 00IIIeCTBO
«M3parensctBO [IpocBemenue»;

9 KJIACC

®dusuka 9 knace/ [lepeimkud A.B., I'ythuk E.M., OO0 «JI[PODA»; AO

«M3parenscTBO [IpocBemenuey;

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

7 KIIACC

1. PaGouas mporpamma. @usuka. 7 — 9xiaccel: yueOHO-METOANIECKOTO TTOCOOUS
/coct.TuxonoBaE.H. — 2-e u3n.,crepeorun. —M.: JIpoda,2013. — 398,(2)

2. IIporpammbl 0ocHOBHOTO 00111eT0 00pazoBanms. duszmka. 7 — 9 kiaccel
(aBTopbr:A.B.Ileppiikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Ilepbikun A.B. @usuka. 7 kinacc. YueOHUK AJis 0011e00pa30oBaTeIbHbIX

yupexaenuit . M.:JIpoda. 2011



4. Jlykamuk B.. CO0opHHK BOIIPOCOB U 3aja4 1o ¢uszuke. 7-9 ki — M.:
IIpocsemenne, 2010. —192c¢.

8 KJIIACC

1. PaGouas nporpamma. @uzuka. 7 — 9kiacchbl: yueOHO-METOANYECKOT0 TOCOOUS
/coct.TuxonoBaE.H. — 2-¢ u3a.,ctepeorun. —M.: [Ipoda,2013. — 398,(2)

2. Ilporpammbl 0cHOBHOTO 0011ero oopazoBanus. Gusuka. 7 — 9 kinaccel
(aBTopsl:A.B.ITeprimikun, H.B. ®unonosuy, E.M. I'yTHuK).

4. Tlepoiikud A.B. ®uszuka. 7 knacc. YueOHUK a1 00111e00pa3oBaTebHbIX
yupexnenuii . M.:[Ipoda. 2011

5. Jlykamuk B.U. C6opHUK BONPOCOB | 3a1a4 1o ¢usuke. 7-9 xki. — M.:
IIpoceemenue, 2010. —192c.

6.A.B. Ilepsimkun ®usuka-8ki 2017 M. Ipoda

9 KJIIACC

1. TIporpammbl ocHOBHOTO 0011eTr0 0OpazoBaHust. dusuka. 7 — 9 Kimacchl
(aBTrOphI:A.B.Ileppimikun, H.B. ®unonosuy, E.M. I'yTHUK).

2. Ieppimkua A.B. ®usuka. 7 kinacc. YaeOHHK 115 00111€00pa30BaTeIbHBIX
yupexaenuit . M.:[Ipoda. 2011

3. Jlykammk B.U. COopHuK BOompOoCcOB U 3a1a4 no ¢pusuke. 7-9 k1. — M.:
IIpocsemenue, 2010. —192c¢.

4 . KOHTpOJIbHBIE ¥ CAaMOCTOSITEIbHBIC PA0O0THI O (hu3uKe. 9 KiIacc: K yueOHUKY
A.B. Ileppimikuna, E.M. I'yrank «®uszuka 9 kmace» /O.U. I'pomiieBa. —M.:

HN3narensctBO «IK3aMeH», 2014.



5. Tectsl o puzuke. 9 knace: k yaueOHuky A.B. Ileppiikuna, E.M. I'yTHuk «®uzuka 9

KJiacc"

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCHI CETU
NUHTEPHET
7 KITACC

1. bubnunoreka — Bcé no mpeamety «dPusukay. — Pexxum nocryna:
http://www.proshkolu.ru

2. BuzaeoonsiTel Ha ypokax. — Pesxum nocryma: http://fizika-class.narod.ru

3. Enunas xomnexuust iU poBbIX 00pa3oBaTeNIbHBIX pecypcoB. — Pexxum gocryna:
http://school- collection.edu.ru

4. VlntepecHble MaTepuaibl K ypokam (GU3UKHU MO TEMaM; TECTHI IO TEMaM;
HarJsAHbIC TI0CO0Us K ypokaM. — Pexkum poctyma: http://class-fizika.narod.ru

5. Hudpossie o6pa3oBaTenbHbIE pecypchl. — Pexum gocryna:
http://www.openclass.ru

6. DIeKTpOoHHBIC YueOHUKH o pusnke. — Pexxum nocryna: http://www.fizika.ru

8 KITACC

1. bubnuoteka — Bc€ mo npeamety «duszuka». — Pexxum nocrymna:
http://www.proshkolu.ru

2. BuneoonsiThl Ha ypokax. — Pesxkxum nocryma: http://fizika-class.narod.ru

3. Enunas xomiekuus nugpoBbiX 00pa3oBaTelbHbIX pecypcoB. — Pexxum mpocryna:
http://school- collection.edu.ru

4. InTepecHble MaTepHraibl K ypokaMm (GU3UKH MO TeMaM; TECThI IO TeMaM;



HarJsIIHbIe TocoOus K ypokam. — Pexxum noctyna: http://class-fizika.narod.ru

5. lludpossie 0OpazoBaTeibHbIE pecypchl. — Pexxum gocrymna:
http://www.openclass.ru

6. DnexkTpoHHblEe yueOHUKH 10 (usuke. — Pexum gocryna: http:// www.fizika.ru
9 KJIIACC

1. BuzneoonsiTel Ha ypokax. — Pexxum nocryma: http://fizika-class.narod.ru

2. Enunas KOJUTEKIHsl UPPOBBIX 00pa30BaTEIBLHBIX PECYPCOB. — PEIKUM JOCTyIA:
http://school- collection.edu.ru

3. MaTepecHbie MaTepuaiibl K ypokaMm (PU3HMKH 0 TEMaM; TECThI IO TEMaM;
HarJIsIHbIe TOcoOus K ypokaM. — Pesxxum noctyna: http://class-fizika.narod.ru

4. Ilndpossie 006pa3oBaTenbHbIe pecypchl. — PeskuM gocTymna:
http://www.openclass.ru

5. DnekTpoHHbIe yueOHUKH o pusnke. — Pexxum nocryna: http:// www.fizika.ru






