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Pabouass nmporpamMmma mno (u3uke Ha YPOBHE OCHOBHOI'O
o01mero oOpa3oBaHMsI COCTABJIICHA HAa OCHOBE TOJIOKCHUU H
TpeOoOBaHUN K pe3ysibTaTaM OCBOCHUS Ha 0a30BOM YPOBHE
OCHOBHOI 00pa30BaTesIbHONW MPOrpaMMBbl, MPEICTABICHHBIX B
denepabHOM roCy/1apCTBEHHOM o0pa3oBaTeIbHOM
cTaHmapre ocHoBHOro oobmiero obpazoanus (PI'OC O0O0), a
Takke ¢ ydé€rom IIpumepHONM nporpaMmbl BOCIUTAaHUSA U
Konnenmuu npenonaBanus ydebHoro npeaMera «Pu3nka» B
00pa3oBaTeNbHBIX oOpraHm3anusx Poccuiickoii Denepamnuy,

peaNu3yommx OCHOBHBIE 001e00pa3oBaTeIbHbBIC
nporpammsbl, [IpumepHoii paboueii nmporpammoii o ¢usuke,
0/100peHHOI pelieHueM (dhenepaapHOTO yueOHO-

METOJIMYECKOr0  OOBEIMHEHUsI 1O oO0meMy 00pa30BaHUIO,
npoTtokon 3/21 ot 27.09.2021 .

ITOACHUTEJIbHAS 3AIINMCKA

Copnepxanue I[Tporpammsbl HamnpaBJICHO Ha
hopmMupoBanue €CTECTBEHHO-HAYUYHOU rpaMOTHOCTHU
yyalquxcs W OpraHu3anuio u3ydYeHus (QuU3UKu Ha
NesITeILHOCTHOU OCHOBE. B HEeH YUYUTBIBAKOTCS
BO3MOXKHOCTU TIpeAMeTa B  pealu3aluu  TpeOoBaHUit
droc OOO Kk mnJIaHUPyYEeMBIM JIMYHOCTHBIM U
MeTalpeAMETHbIM pe3yjbTaTaM oOOy4YeHHUs, a TaK¥Xke
MEXIpPEIMETHBIE CBSI3U E€CTECTBEHHOHAYYHBIX Y4eOHBIX
MPEeIMETOB HAa YPOBHE OCHOBHOT'O OOIIIEro oOpa3oBaHHs.

B mporpamme onpenensitoTcsi OCHOBHBIE 1€ U3YUYECHUS
¢bu3uKkn HAa YpPOBHE OCHOBHOIO 0OO0ImIero oOpa3oBaHUs,
IUIAHUpYEeMble  pe3yJbTaThl OCBOCHHUSI Kypca (DU3HKHU:
JIMYHOCTHBIE, METalpeaMETHbIE, IpeAMETHbIE (Ha 0a30BOM
YpOBHE).

[IporpamMmma ycTaHaBIMBaeT paclpeneiieHue ydeOHOro
MaTepuasia 1o rojam oOydeHus (IO Kjaccam), Mpeajiaraet
MIPUMEPHYIO MOCJIEI0BATEIbHOCTh M3y4eHUs TeMm,
OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOIO COACPKAHUS
M yuéTe BO3PACTHBIX OCOOCHHOCTEH Yydalluxcs, a TaKxke
TeMaTUYECKOe TUIaHUPOBAHUE C YKa3aHUEM KOJIMYECTBA YacoB
Ha U3YYEHHE KAXIOW TEMBbI M IPUMEPHOMN XapaKTEPUCTHUKOU
y4eOHOM  N1eSITeTbHOCTH  y4allluXcsl, pealiu3yeMoil Ipu
M3YYEHUU ITUX TEM.
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OBIIASA XAPAKTEPUCTUKA YYEBHOI'O [TPEJIMETA
«OU3UKA»

Kypc ¢usukn — cucremooOpa3yromuil sl eCTeCTBEHHO-
HAay4YHBIX Yy4YE€OHBIX TIPEIMETOB, TOCKOJBKY (hHU3UUYECKHE
3aKOHBI JI&XKaT B OCHOBE IIPOLIECCOB U SIBJICHUH, U3y4aeMbIX
xumuen, Oumomoruedd, acTpoHOMHEW ©  (UIHIECKOU
reorpadgueil. du3znka — 3TO MPEAMET, KOTOPHIA HE TOIBKO
BHOCUT OCHOBHOW BKJIQJ] B €CTECTBEHHOHAYUYHYIO KapTHUHY
MHpa, HO W TIPEAOCTABIISICT HaWOOJee SICHbIE OOpa3Iibl
IIPUMEHEHUs] HAy4YHOr0 METOJa II03HaHWs, T. €. crocoba
MOJIyYeHHsI JOCTOBEPHBIX 3HaHUM 0 mupe. Hakonen, pusuka
— 3TO NPEeAMET, KOTOPbIA Hapsiy ¢ IPYTMMH €CTECTBEHHO-
HAy4YHBIMM TpeIMETaMH JOJDKEH JlaTh  IIKOJIbHUKaM
IIpeiCTaBICHNE 00 yBJIEKaTEIbHOCTH HAYYHOIO UCCIIEI0BAHUS
U PAIOCTH CAMOCTOSATEIBHOTO OTKPBITHS HOBOT'O 3HAHMUS.

Onna U3 THaBHBIX 3aja4 (PU3UYECKOTO OO0pa3oBaHHsS B
CTPYKType o0uiero odpa3oBaHus COCTOMT B (OPMHUPOBAHUU
€CTEeCTBEHHOHAYYHOH TI'PaMOTHOCTH W MHTEpeca K HayKe y
OCHOBHOM Macchl 00y4aromuxcsi, KOTOpble B JaIbHEHUIIEM
OyayT 3aHsATBl B caMbIX pa3HO- 0O0pa3HbIX cdepax
nearenpHOcTH. HO He MeHee Ba)XHOM 3ajayei SIBISICTCS
BBISIBJICHUE M IMOATOTOBKA TAJAHTJIMBBIX MOJIOJBIX JIOACH
JUISL  TPOAOJDKEHUsT  O0pa3oBaHUs W JajibHEHIICH
npodeccuoHaabHONU AEATEIBHOCTH B O0JIACTH €CTECTBEHHO-
HAay4HBIX MCCJIEIOBAaHUN M CO3JaHUU HOBBIX TEXHOJOTHM.
CorjacHO MHPUHSATOMY B MEXKIYHApOJHOM COOOIIECTBE
omnpeneieHuio, «EcrecTBeHHO-Hay4YyHass TPaMOTHOCTh — 3TO
COCOOHOCTh YEJIOBEKA 3aHMMaTh aKTUBHYIO I'Da’kKIaHCKYIO
MO3UIMI0 MO  OOLIECTBEHHO 3HA4YUMMBIM  BOIIPOCaM,
CBSI3aHHBIM C E€CTECTBEHHBIMH HayKaMH, U €ro TOTOBHOCTH
MHTEPECOBAThCSl €CTECTBEHHO-HAyYHbIMU HAesMHU. HaydHo
rpaMOTHBIM  YEJIOBEK  CTPEMHUTCS  ydacTBOBaThb B
apryMEeHTHPOBAHHOM OOCYKJIEHHU NPOOIIEM, OTHOCSIITUXCSI
K €CTECTBEHHBIM HayKaM M TEXHOJIOTHSIM, 4TO TpeOyeT OT
HETO0 CJIEAYIOLINX KOMIIETEHTHOCTEM:

—Hay4YHO OOBSICHSITH SIBJICHUS,



—OLEHWBAaTh M  TOHMMAaTh  OCOOCHHOCTH  HAy4YHOT'O
HCCJICI0BaHUA,
—HWHTEPIPETUPOBATh JAaHHBIE W HCIIOJH30BAaTh HAyYHBIE
JI0Ka3aTeabCTBA JJIs1 MOJTYyYEHUS BEIBOJOB.)
N3yuenne ¢u3MKH CIOCOOHO BHECTH PEHIAIONIMKA BKIIAJ B
dbopmupoBaHue €CTEeCTBEHHO-HAYUHOU rPaMOTHOCTH
00yJaroIuXCsl.

HEJ U3VUEHWA YYEBHOI'O ITPEIMETA «®PU3UKA»

Lenn u3zydenust ¢GU3UKU HA YPOBHE OCHOBHOI'O OOIIEro
oOpa3zoBaHusi onpeneneHbl B KoHumenumu TiperoaBaHus
y4eOHOro npeaMeTa
«@Pu3uka» B 00pa3zoBaTeNbHBIX OpraHu3anusx Poccuiickoii
denepaumu, peann3yronmx OCHOBHBIE
0011e00pazoBaTeIbHbIC MIpOrpaMMBbl, YTBEPKAEHHOMU
pemtennem  Komermm ~ MuHHcTEpcTBa  NPOCBELICHUS
Poccuiickoit denepannu, npotokon ot 3 gexadbpst 2019 r. Ne
I1K-48BH.



Lenu uzyuenust Gpusnku:

—IIpUOOpEeTEeHNEe HHTEpeca U CTPEMIIEHUS] O0yJaIOIINXCS K
Hay9YHOMY  HW3YYCHUIO  MPUPOJBI,  pa3BUTHE  UX
WHTEJJICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

—pa3BHUTHE TPEICTABICHUNH O HAYYHOM METOJIC TO3HAHUS U
¢bopMupoBaHHE  HCCIEAOBATEIBCKOTO  OTHOIICHHS K
OKPYKAIOIIUM SIBIICHUSIM;

—dopmupoBanne HAay4YHOT'O MHUPOBO33pECHUS KakK
pe3yibTaTa H3y4Y€HUSI OCHOB CTPOCHHUS MaTepuud H
(hyHIaMEeHTaIbHBIX 3aKOHOB (PU3HKH;

—popmupoBanue mnpeacTaBieHUd O poau  GUIKMKKA IS
pa3BHTHS JPYTHX €CTECTBCHHBIX HAyK, TEXHUKH U
TEXHOJIOT U,

—pa3BUTHE NPEACTaBICHUM O BO3MOXHBIX cdepax
Oynyiied npodecCuOHAIILHONW NESITEJILHOCTH, CBS3aHHOM
¢ ¢U3MKOM, MOArOTOBKA K JajibHeWlIeMy OOydeHUIO B
ATOM HarpaBJICHHUU.

JlocTkeHue STHX LieJiell Ha ypOBHE OCHOBHOTO OOIIEro
o0pa3oBaHMUsl O00ECHEUUBACTCS PELICHUEM CJIIEAYIOIINX
3aj1a4:

—IpUOOpEeTeHNEe 3HAaHUM O JUCKPETHOM  CTPOEHHU
BEIIECTBA, O MEXAaHHUYECKHX, TEIIOBBIX, DJEKTPUICCKHUX,
MarHUTHBIX U KBAaHTOBBIX SIBICHUSX;

—puoOpeTeHne yYMEHUW  ONUChIBAaTh W OOBACHATH
(¢u3mdeckne SBICHUS C HCIIOJH30BAHUEM ITOJTYUYECHHBIX
3HAHHM;

—OCBOCHUE METOJOB PEHICHUS TMPOCTEUININX PACUYETHBIX
3a71a4  C  HMCHOJIb30BaHMEM  (U3HMUECKUX  MOJEJeH,
TBOPUYECCKHUX U IIPAKTUKO-OPUCHTUPOBAHHBIX 33124,

—pa3BUTHE YMEHUW HAOII0JaTh NPUPOAHBIC SBJICHUS W
BBITIOJIHATH OTIBITHI, nabopaTopHbIe paboThI u
OKCIIEPUMEHTAIBHBIE HCCIEIOBAHUS C HCIOJIb30BaHUEM
U3MEPUTEIbHBIX TPUOOPOB;

—OCBOEHHE TPUEMOB paboThl ¢ MHpopManneil GU3nIecKoro
colepkaHus, BKJIIOYass WH(OPMAIMIO O COBPEMEHHBIX
NOCTHXKEHUSIX  (U3UKU;  aHallu3 W KPUTHUYECKOE
OIleHMBaHUE WH(pOpMaIUH;

—3HAaKOMCTBO co cepamu npodeccuoHaIbHOM

5



NesITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM, U COBPEMEHHBIMU
TEXHOJIOTUSIMU,  OCHOBAaHHBIMH  Ha  JOCTHIXKEHUSIX
(uznyeckoit HayKH.

MECTO VUEBHOI'O ITPEJMETA «®U31UKA» B YYHEBHOM
IITAHE

B coorBerctBum ¢ ®PI'OC OOO ¢usuka sBIAETCS
00s13aTeIbHBIM MPEJIMETOM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpazoBanmus.  JlanHHas  mporpaMma  IpeayCMaTpHUBacT
n3ydyeHue Qusnku Ha 6a30BOM ypoBHE B 00bEMe 238 u 3a
Tpu roxa oOyyeHHMs N0 2 4 B HeIEN0 B 7 U 8 Kiaccax U
no 3 y B Hezenmo B 9 kinacce. B TeMaTnueckoM IjiaHUPOBaHUU
JUIst 7 ¥ 8 KITacCOB MpeIojaraeTcsi pe3epB BpEMEeHH, KOTOPHIN
YUYUTENIb MOJKET HCIIOJIb30BaTh IO CBOEMY YCMOTPEHHIO,a
B 9 KJ1acce — MOBTOPHUTEIIFHO-0000IAOITAN MOIYITh.



COAEPXXAHHME VUEBHOI'O IIPEAMETA «®U3UKA»

7 xyacc

Pa3znen 1. ®du3uka u eé posib B NO3HAHUM OKPY’Kalollero

Mupa

dusuka — HayKa 0 npupoje. SBiaeHus npupoasl (MC]-).
duznueckue SIBJICHUS: MEXaHU4YECKUE, TENJIOBBIE,
JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusznueckue  BeauuuHbl. M3Mepenue  GU3MUECKHUX
BEJIMYMH. dusuyeckue IpUOOPHI. [Torpeurnocte
n3MepeHni. MexayHapoaHasi CHCTEMA €IUHULL.

Kak ¢wusuka m 1apyrue ecTecCTBEHHBIE HAyKH H3y4aroT
IIpUpPOLY. EcTtecTBeHHO-HayYHBIN METOJ [IO3HAHUA:
HaOJII0ZIeHHe, MOCTAaHOBKA HAYYHOI'O BONPOCA, BBIABUKEHUE
rUnoTe3, KCOepPUMEHT IO MPOBEPKE T'UIIOTE3, OOBSICHEHHUE
HabOro/1aemMoro siBieHus. Onucanue (QU3NUYECKUX SIBIICHUMN
C IOMOIIBIO MOJIEJIECH.

Hdemoncmpayuu

1. MexaHn4eCcKHe, TEIUIOBBIE, DJIEKTPUUYECKUE,

MarHuTHbIE€, CBETOBbBIE SBJICHUS.
2. dusznueckue NpuOOPsI U MpoLEaypa MPSMBIX
W3MEPEHUN aHAJIOrOBBIM U IIU(PPOBBIM MPHOOPOM.
Jlabopamopnvie pabomsl u onvimol
1. OnpenenieHre UEHbI ASJICHUs IIKAIbl U3MEPUTEIIBHOTO
npudopa.
. U3mepenune paccTossHUM.
. U3mepenne o0béMa XUIKOCTH U TBEPJOTO Tea.
. Onpenenenne pa3zmMepoB MaJlbIX TeEIN.
. U3mepenue temreparypbl IpU MOMOIIM YKUIKOCTHOTO
TEpMOMETpA U JATUUKA TEMIIEPaTyphl.
6. [IpoBenenne wuccieqoBaHus 110 IIPOBEPKE THMIIOTE3bI:
JNAJIBHOCTH MOJIETA IAPUKA, IYIEHHOIO TOPU30HTAJILHO,
TeM OOJIbIIIe, 4eM OOJIbIIIE BHICOTA ITyCKA.

u S W N

Pazgen 2. IlepBoHauyajbHble CBeJeHHI O CTPOEHHH
BellecTBa



CTpOGHI/Ie BCIICCTBA: AaTOMbI U MOJICKYJIbI, UX PA3MCPLI.
OHBITBI, JAOKa3bIBAOIIHUC NUCKPETHOC CTPOCHUC BCIICCTBA.

' MC — o5neMeHTH COmepXKaHHS, BKIIOYAOLIHE
MEXIpPEeIMETHBIE CBSI3U, KOTOpPbIE MOAPOOHEE PACKPBITHI
B TEMaTHYECKOM ILUTAHUPOBAHUH.

3nech W ganee MPUBOAUTCS PACHIMPEHHBIN NEepeYeHb
71a00PaTOPHBIX pa- OOT U OMBITOB, U3 KOTOPOrO YYUTEIb
JeJlaeT BBIOOp IO CBOEMY YCMOTPEHHIO H C Y4YETOM
CIIHCKa DKCIEPUMEHTANBHBIX 33JaHHi, NpeiaraeMbIX B
pamkax OI'D no ¢usuke.



JIBmxenne dyactull BemecTBa. CBI3b CKOPOCTH JBUIKCHUS
YyacTUll C TeMmneparypoil. bBpoyHoBckoe ABUXKEHHE,
nudhys3us. BzanmopeiictBue YaCTHIL BEIIlECTBA!
MIPUTSHKCHUE U OTTAJTKUBaHUE.

ArperaTHble COCTOSHHUSI BEIECTBA: CTPOCHHUE Ta30B,
KUJKOCTeH W TBEPABIX  (KPUCTAJUIMIECKUX)  Tell.
BzaumMocBs3p MeXay CBOWCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOM- HO-MOJEKYJISIPHBIM
crpoeHrueM. OCOOEHHOCTH arperaTHbIX COCTOSTHUN BO/IBI.

Hdemoncmpayuu

1. Habnmronenne OpOyHOBCKOTO JABHKEHUSI.

2. Ha6nronenue nuddyszum.

3. HabGnronenue siBieHuit, OOBIACHSIIOMINXCS IPUTSIKEHUEM

WJIM OTTAJIKUBAaHUEM YaCTHII BEIIECTBA.

Jlabopamopnvie pabomsl u onvimol

1.Ouenka jguamMeTrpa aromMa  METOJOM  psaaoB  (c

HUCTIOIb30BaHUEM (GoTorpaduii).
2. OnbITH 110 HAOMIOACHUIO TEIIOBOTO PACIIMPEHHS Ta30B.
3. OTBITBI o OOHapY>KEHUIO e CTBUS CHII
MOJIEKYJISIPHOTO TIPUTSKEHUS.

Pa3znen 3. /IBu:keHHe U B3auMMojAeilicTBHE TeJl

MexaHuueckoe JBUKCHUE. PaBHomepHOE "
HepaBHOMEpHOE nBukeHue. CkopocTh. CpemHssi CKOPOCTh
IIpY HEPAaBHOMEPHOM JBWKEHHMHU. Pacu€r nmytn u BpemeHU
JIBUKEHUSL.

SlBnenue uHepuuu. 3aKoH HHepuuH. B3aumoneiicTBue
TeJl KaK IPUYMHA HU3MEHEHUs CKOPOCTHU JIBUKEHUS Tell.
Macca kak Mepa mHepTHOCTU Tena. [ImoTHocTh BemiecTna.
CBsI3p MJIOTHOCTH C KOJMYECTBOM MOJIEKYJI B €IWHUIIE
00bEMa BeliecTBa.

Cuna kak XapakTepUCTHKa B3aumozaencTBus ten. Cuia
yOpyroctu U 3akoH l'yka. M3mepeHue CHUJbl C MOMOIIbIO
JIUHaAMoMeTpa. SIBiIeHue TATOTeHUs U cuia TskecTth. Cuna
TspkecTM  Ha  apyrux miaHerax (MC). Bec Tena.
HeecomocTth. CrioxkeHue CHJI, HAMIPABJICHHBIX IO OJHOMI

npsimoii. PaBHopelctBytomas cui. Cuna tpenus. Tpenue
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CKOJIB)KEHUsI M TPEHUE IMOKOosA. TpeHue B NpUPOAEC U TEXHUKE
(MC).

Hdemoncmpayuu

1. HaGnroneHne MeXxaHM4eCKOro ABMKEHUS Tea.

2. I3mepeHne CKOPOCTH NPSIMOJIMHEMHOTIO IBUKCHUSL.

3. Habnroaenue siBJICHUSI HHEPIIUH.

4. HabntoieHue M3MEHEHUsI CKOPOCTHU MPHU B3aWMOJIEHCTBUU

Tell.
5. CpaBHEHHE MacC IO B3aUMOJEHCTBUIO TEIl.
6. Cl10’KE€HHE CUJI, HAIIPABJIEHHBIX IO OJTHOU IIPSIMOM.
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Jlabopamopnvie pabomsl u onvimuol

1. OnpeesieHue CKOPOCTH PAaBHOMEPHOT'O JIBMIKCHUSI
(mapukaB KUJIKOCTH, MOJEIIH 3JIEKTPUUECKOT O
aBTOMOOWJIS U T. I1.).

2. OnpeaesieHue cpeiHel CKOPOCTH CKOJIBKEHUsI OpycKa

WM [IapUKa M0 HAKJIOHHOMW MJIOCKOCTH.

. Onpenenenue MIOTHOCTH TBEPJOIO Tea.

4. ONbBITHl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTSIHKEHUS
(medopmanum) Opy>KUHBI OT MPUIIOKESHHOMN CHUJIBL.

5. OnbITHl, JEMOHCTPUPYIOIIHUE 3aBUCHUMOCTb CHJIBI TPEHUS
CKOJIb)KEHUsI OT CHJIBI JIaBJICHHUS U  XapakTepa
COMPHUKACAIOIIUXCS TTOBEPXHOCTEH.

w

Pasznen 4. JlaBiienune TBEPABIX TeJl, :KUAKOCTEH U ra3oB

JaBnenne. CrocoObl yMEHBIIEHUS W  yBEJIUYCHUS
naBieHusi. JlaBieHue ra3za. 3aBUCUMOCTh JABJICHUS rasza OT
00béMma, Temmeparypbl. llepenada npaBieHus: TBEPIABIMU
TeJaMu, OKUAKOCTAMU M ra3zamu. 3akoH [lackans.
ITueBmaTnyeckue  MamiuHBI.  3aBUCUMOCTH  JIABJICHUS
JKUJIKOCTA OT TayOWHBI. [HapocTaTHdecKuil Tapajgokc.
Coobmaromuecst cocyapl. ['mapaBindeckue MeXaHU3MBblI.

Atmocdepa 3emin u atmocdepHoe nasieHue. [Ipuanab
CYIIECTBOBAaHUsSI BO3AYIIHOW 000s0uku 3emiu. OnbIT
Toppuuennu. M3mepenue atMochepHOro  JaBJICHUS.
3aBUCUMOCTh aTMOC(HEPHOTO JaBJIEHUSI OT BBICOTHI HaJ
ypoBHeM Mopsi. [IpubGopbsl misi u3mepeHus aTMoc(epHOTo
JIaBJICHUSI.

JleficTBHE )KUAKOCTH U ra3a Ha MOrpyKEHHOE B HUX TEJIO.
BritankuBaromias (apxumenoBa) cuia. 3aKoH ApXumena.
[InaBanue Tten. Bo3ayxoruiaBanue.

Hemoncmpayuu

1. 3aBUCUMOCTB JaBJICHUS raza OT TEMIIEpATYpBbl.

2. [lepenaua naBieHUs )KUAKOCTHIO U Ta30M.

3. CooOmiaroryecs CoCy/ibl.

4. 'mapaBivuyecKkuii mpecc.
5. [IposiBnenue aeicTBUs aTMOCGHEPHOTO JTaBICHUS.
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6. 3aBUCUMOCTD BBITAJIKHUBAIOIIEN CHIIBI OT 00ObEMA
MOTPYKEHHOM YACTH TeJIa U TNIOTHOCTU KHUJIKOCTH.

7. PaBeHCTBO BBITAJIKHUBAIOIICH CUJIbI BECY BBITECHEHHOU
JKHJIKOCTH.

8. YcioBue 1iaBaHus TeJl: MJIaBaHUE WM TIOTPYKEHUE TE B
3aBHCUMOCTHU OT COOTHOIIICHUS INIOTHOCTSH Tejia U
JKUIKOCTH.

Jlabopamopnvie pabomst u onvimuol

1. UccnenoBanne 3aBUCUMOCTH Beca Tejla B BOIE OT 00BEMA
MOTPYyKEHHOM B KUIKOCTh YaCTH TeJa.
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2. OnpenenieHUe BBITAJIKWBAIOMIEH CHJIIbI, AEHCTBYIOIIEH
Ha TEJO,TOTPYKEHHOE B )KUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJKHUBAIOLIECH CHUJIBI,
JICUCTBYIO- IIIEN HA TEJIO B )KUJAKOCTH, OT MacChl TeJia.

4. OnBITHI, JIEMOHCTPHUPYIOIIHNE 3aBUCUMOCTh
BBITAJIKMBAIOIIEH CHJIbI, JICMCTBYIOIIEHM Ha TEJIO B
KUJKOCTH, OT 00bEMA MOTPYKEHHON B JKUAKOCTH 4YACTHU
TeJIa U OT MJIOTHOCTH KHUJIKOCTH.

5. KoncTpyupoBanue apeomerpa WIM KOHCTPYHMPOBAHUE
JIOJIKM U OompelieieHUe €€ rpy30I10AbEMHOCTH.

Pa3znen 5. PaGoTa u MOIIHOCTH. DHeprusi

Mexanundeckasi pabota. MoOIIHOCTb.

I[IpocTthie  MexaHWU3MBI: pbIlYar, OJIOK, HaKJIOHHAs
iockocTh. I[IpaBuiio paBHOBecusi pbluara. llpumenenue
MpaBuUJIa paBHOBECHUs pbluara K 0J0Ky. «30J0TO€ MPABUIIO»
mexanuku. KIIJ[ npocteix wmexanu3zmoB. IIpocTbie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexaandeckas DHEPrusl. Knnernueckas "
rMmoTeHIalibHasi »Heprus. IlpeBpamieHue OIHOTO BHA
MEXaHUYECKON HJHEPruM B Jpyroil. 3aKOH COXpaHEHUS
SHEPruM B MEXaHUKE.

Hdemoncmpayuu

1. IIpumephl IPOCTHIX MEXaHU3MOB.

Jlabopamopnvie pabomsl u onvimol

1. Onpenenenue padOTHl CUJIBI TPEHUSI PU PAaBHOMEPHOM

JIBUKEHUHU TeJIa TI0 TOPU30HTAIILHOU MTOBEPXHOCTH.

2. UccnenoBaHue yca0BU paBHOBECHUS phblyuara.

3. U3mepenue KII/] HakJIOHHOM NIIOCKOCTH.

4. I3y4yeHue 3aKoHa COXPAHEHUsS] MEXaHUYECKOU SHEPTUH.

8 xnacc

Pazgen 6. TemioBbie siBJIeHUSA
OCHOBHBIE  MOJIOKEHUSI  MOJIEKYJISIPHO-KMHETUUYECKOU
TEOpHUHU CTPOCHUS BellecTBa. Macca U pazMepbl aTOMOB U

MOJICKYI. OHBITBI, HNOATBCPKAAOIIMUE OCHOBHBIC ITOJIOKCHHA
13



MOJIEKYJIIPHO-KUHETUUECKOU TEOPUH.

Monenu  TBEpAOro, JKUAKOTO M Ta3000pa3HOro
cocTosiHUM BemiecTBa. Kpucrammmueckue u  aMopdHbIe
tesa. OOBsICHEHHE CBOMCTB ra3oB, JKUAKOCTEH W TBEPIBIX
T€JI HAa OCHOBE IIOJIOKECHUM MOJIEKYJISIPHO-KUHETUYECCKOMN
TeOpI/II/I. CMa‘-II/IBaHI/Ie nu KaHI/IJIJ'ISIpHBIG SIBJICHUS. TCHHOBOC
pacuiupeHue u cxaTue.

Temnepartypa. CBsi3pb  TeMmmeparypbl €O  CKOPOCTBIO
TEIJIOBOT'O ABM>KCHUS YaCTHII.
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BuyTpennss sneprusi. CnocoObl U3MEHEHUSI BHYTPEHHEN
SHEPTUU: Terulonepenadya W COBEpIICHHE padoThl. Buasl
TeIIonepeaayuu: TEMJIONIPOBOAHOCTb, KOHBEKIIUA,
U3IIyYEeHHUE.

KomuuecTBO TeIioThl. Y aenbHas TCILIOEMKOCTh
BeliecTBa. TemiooOMeH U TEII0OBOE PaBHOBECHE.
VpaBuenue TemioBoro 6ananca. [ImaBnenue u
OTBEpJ€BAaHUE KPUCTAJUIMYECKUX BEIIECTB. Y AeIbHAas
TeruioTa miaBsieHus. [lapoo6pa3zoBaHue v KOHICHCAITHS.
Hcnapenue (MC). Kunienue. Y nenpHas TeIUioTa
mapooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHUS
OT aTMOC(EpHOTO JTaBJICHUSI.

BnaxxnocTs BO31yXa.

DHeprus TonJuBa. Y JiejbHasi TENJIOTa CTOPaHUsL.

[Ipunumner  pabGotel  TemnoBbix aBuratenein. KITJ
TEIJIOBOrO JABUTraTens. TemiIoBbIe OBUTATEIM U 3allUTa
okpyxkaromei cpeast (MC).

3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUU B TETJIOBBIX
nporeccax (MC).

Hdemoncmpayuu

1. HaGmronenne OpOyHOBCKOTO JBUKCHUS.

2. Habmonenue nuddysun.

3. HabGmoneHue siBIIEHUN CMauyWBaHUS WU KalTUJUJISIPHBIX

SIBJICHU M.

4. HabmroieHre TEIUIOBOTO PACIIUPEHUS TeJl.

HM3MmeHeHune naBiieHUs ra3a Ipu U3MEHEHUH 00bEMa U
HarpeBaHWU WJIN OXJIAXKJICHUU.

[IpaBusna usmepenus Temnepatypsbl.

Buasl teruionepenaun.

OxJ1axICHUE TIPU COBEPIICHUN PaOOTHI.

Harpeanwue nmpu coBepiiieHuH pad0Thl BHEIITHUMU
CUJIaMH.

10. CpaBHEHHE TEIUIOEMKOCTEH pa3JIMYHBIX BEIIECTB.

11. HaOmroneHne KueHusl.

12. HabnroneHune mocTOSTHCTBA TeMIEPaTyphl MPU TUIABICHHUH.
13. Mojaenu TEmJoBBIX JIBUTATEJICH.

<2

© © N o

15



Jlabopamopnvie pabomuvt u onvimul

1.

OnbIThl 10 OOHAPYKEHUIO JEHCTBUS CUI
MOJIEKYJISIPHOTO MPUTSI)KEHUS.

. O1BITEI TIO BbIPpAalllMBAHUIO KPHUCTAJIJIIOB HOBapCHHOﬁ

COJIM WJIM caxapa.
OnpIThl 1O HAOJIIOJIEHUIO TEMJIOBOTO PACIIUPEHUS
ra3oB, >KUJAKOCTEH U TBEPIBIX TEJL.

4. OnpezeneHue AaBJICHUS BO3ayXa B OajlJIOHE ILITNPHUIIA.
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6. IIpoBepka runoTe3pl JUHEMHOW 3aBUCUMOCTHU JIJIMHBI
CTOJIOMKAXKUIKOCTH B TEPMOMETPUUYECKON TpyOKe OT
TeMIIEpaTypHhl.

7. Habmonenre m3MeHeHUs] BHYTPEHHEW SHEpruu Teja B
pe3yJiibTaTe Terionepeaayn U paboThl BHEIIHUX CHJL.

8. MccnenoBanue siBJeHUS TEIIOOOMEHa IpHU
CMEILIMBAHUU XOJIOJHOMN U rOpsiYei BOJBI.

9. OnpeneneHue KOJIMYECTBA TEIJIOTHI, TOJTYUYEHHOTO
BOJOM MPHUTEMI000MEHE C HArPEThIM METATTUYECKUM
[UIUHIPOM.

10. OnpeneneHue yJ1eabHON TEIIOEMKOCTH BELIECTBA.
11. MccnenoBanue nmporecca ucrapeHus.

12. Onpe,ueneHI/Ie OTHOCHUTEJILHOU BIIAKHOCTU BO3yXa.
13. OnpeneneHue yAeNbHON TEIUIOTHI IUIABJICHUS JIbJA.

Pa3nen 7. DiekTpuyeckue 1 MAarHUTHbIe SIBJICHHSA

OnekTtpuzanusa Tei. J[Ba poaa 3JIEKTPUYECKUX 3apsaoB.
B3aumogeiictBue  3apsikeHHBIX Tesl. 3akoH  Kynona
(3aBUCUMOCTBH CHJIbI B3aUMOJEHCTBUS 3apsiKEHHBIX TEJI OT
BEJIMYMHBI 3apsAJI0B U PACCTOSIHUSI MEXKY TEJIaMH).

Onekrpuueckoe mnosie. HanpskEHHOCTh BIIEKTPUYECKOrO
noJist. I[IpuHIUN cyneprno3uumnu 3JEeKTPUYECKUX MoJied (Ha
KaueCTBEHHOM YPOBHE).

Hocurenn »snekTpuyuecknx 3apsiaoB. OJIEMEHTapHBIN
anekTpuueckui 3apsia. CtpoeHue aroma. [IpoBoaHUKHM U
JUAJIEKTPUKH. 3aKOH COXPAHEHUSI AJIEKTPUUECKOTO 3apsaa.

DNeKTpUUeCKUit TOK. YcnoBus CYLLECTBOBAHUSA
AJIEKTPUYECKOro TOKa. VMCTOYHMKHM NOCTOSIHHOIO TOKa.
JIecTBUSI DJIEKTPUUECKOTO TOKa (TEMJIOBOE, XHUMHUYECKOE,
MarHuTHOE). DJEKTPUUYECKHUIN TOK B )KUJAKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuia Toka. ODJIEKTPUUYECKOE
HanpspkeHue. ConpoTHBIEHHE TPOBOAHUKA. Y JIeJIbHOE
COINIPOTHUBJIEHUE BellecTBa. 3akoH OMa s y4yacTKa LeNu.
ITocnenoBaTenbsHOE 51 NapajuleJIbHOE  COCIMHECHHE
IIPOBOJIHHUKOB.

PaGora u MOIIHOCTH 3JEKTPUYECKOrO TOKAa. 3aKOH
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Jxoyns— JleHma. DieKTpUyecKue IIeMu U TOTpeOuTenn
AIIEKTPUYECKON dHeprun B ObITy. KOopoTKoe 3amMbIkaHme.

IlocTostHABIE MarHuThl. B3anmMoaelcTBHE  ITOCTOSTHHBIX
MarauToB. MarauTHoe moje. MarauTHoe 1mosie 3eMJIM U €ro
3Ha4YeHMue 11 KM3HU Ha 3emie. OnbIT Dpcrena. MarHuTHoe
TOJIe DJIEKTPUUECKOTO TOKa. [I[puMeHeHne 2JIeKTpOMarHuToB B
TexXHUKe. J[eicTBMEe MarHUTHOTO IOJIsl HA TPOBOJHUK C TOKOM.
ONEeKTpoABUTaTeIb IOCTOAHHOTO Toka. Mcnonb3oBaHue
SJIEKTPOJIBUraTeied B TEXHUYECKUX YCTpOMCTBaAaX U Ha
TpaHCIIOpTE.
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ONBITEI ®dapanes. SIBnenue IEKTPOMAarHuTHOM
nanyknuu. [Ipasuiio Jlenma. Dnekrporeneparop. CrocoOsl
MOJYUYEHUS DIEKTPUYECKON ZHEPrur. DJIEKTPOCTAHIIMM HaA
BO300HOBIISIEMBIX HCTOYHUKAX YHEPTUHU.

Hdemoncmpayuu

1.
2.

O 0 N oW

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

17.

18.
19.
20.
21.
22.
23.
24.

25.

DJeKTpUu3anus Tell.

JIBa pojsia PIEKTPUUECKUX 3apsijIOB U B3aMMOJCHCTBUE
3apsHKEHHBIX Tel.

YCTpOUCTBO U JIEHCTBUE 3JIEKTPOCKOTIA.
DeKTpocTaTuYeCcKass MHAYKIIUS.

3aKOH COXpaHEHUS IJIEKTPUUECKUX 3aPsI0B.
IIpoBOAHUKH U JUITIEKTPUKH.

MopnenupoBaHHu€e CUIOBBIX JUHUN 3IEKTPUUECKOTO MOJI.
M cTouyHMKM MOCTOSTHHOTO TOKA.

JlencTBUSA JIEKTPUYECKOT O TOKA.

DJIEKTPUYECKUM TOK B )KHUIKOCTH.

I"azoBbIl pa3ps.

HN3mepenue cuiibl TOKa aMIIEPMETPOM.

H3mepeHne 3JIeKTpUYECKOrO HAIPSI)KEHUSI BOJIbTMETPOM.
PeoctaT m mara3uH cCONnpoOTHUBICHU.

B3anmoeiicTBre MOCTOSHHBIX MarHHUTOB.
MopaenupoBaHHE HEBO3MOKHOCTU pa3aeiICHUS

IIOJJFOCOB Mar”HurTa.
MOI[CJ'II/IpOBaHI/Ie MarHUTHBIX TOJIEM ITOCTOSHHBIX
MaramToOB.

OmnsbiT Opcrena.

MaruuTHoe 1oJie ToKa. DJIEKTPOMarHur.

JleficTBME MarHUTHOIO IOJISI Ha NPOBOJHUK C TOKOM.
DJIEKTPOABUTaTEb MMOCTOSIHHOTO TOKA.

HccnenoBanue sBICHUS AJIEKTPOMArHUTHON WHIYKIIUU.
OmnbiTel apanes.

3aBUCUMOCTh HallpaBJICHUS MHAYKIIMOHHOTO TOKA OT
YCJIOBHM €r0 BO3HUKHOBEHHUS.

DJNEKTPOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnble pabomsl u onvimul

1.

OneITEI IO Ha6J'IIOI[eHI/IIO QJICKTpHU3alnu TCJI
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WHAYKIMEN U IIPU COIPUKOCHOBEHUH.

2. UccnenoBanue neicTBUs JIEKTPUYECKOTO MO HA
MPOBOJHUKHU U TUIJIECKTPUKHU.

3. COopka 1 mpoBepKa pabOThI JIEKTPUUECKON IEMH

MMOCTOSTHHOTO TOKA.
4. I3mepeHue 1 peryaIupoBaHue CUIIbI TOKA.
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5. I3mepeHune n peryampoBaHue HaNPsSI)KECHUS.
6. MccnenoBanne 3aBUCHUMOCTH CHMJIBI TOKa, HAYIIETO

10.

11.

12.

13.
14.

15.

16.

17.

18.

19.

20.
21.

yepe3 pe3nuCTOp, OT CONPOTHUBICHUS PE3UCTOpa U
HAIIPsKEHUs Ha PE3UCTOpE.

OnbIThI, JIEMOHCTPHUPYIOLIHE 3aBUCUMOCTH
3JIEKTPUYECKOTO COIPOTHUBIICHUS IIPOBOJHUKA OT €TI0
JUIMHBI, TIJI0IAIH IIONIEPEYHOr0 CEYEHU U MaTepuala.
IIpoBepka 1paBMJIa CIIO)KEHUS HAMNPSOHKEHUM NpU
MOCJIEIOBATEJIBHOM COEJIMHEHUH JIBYX PE3UCTOPOB.
[TpoBepka mpaBuia AJIs1 CUJIBI TOKA NPHU MApaIeIbHOM
COEJIMHEHNU PE3UCTOPOB.

Omnpenenenne pabOThI AJIEKTPUYECKOI0 TOKA, UIYIIErO
4epes3 pe3ucTop.

OmnpeneneHre MOLIHOCTHU 3JIEKTPUYECKOTO TOKA,
BBLIACIEMOM HA PE3UCTOPE.

HccnenoBanue 3aBUCMMOCTH CHUJIBI TOKA, UIYIIETO
yepes JIAMIIOYKY, OT HallPs)KCHUsT Ha HEH.

Omnpenenenne KIIJ| narpeBarens.

HccnenoBaHne MarHUTHOIO B3aUMOJCUCTBUSA IIOCTOSHHBIX
MarHuTOB.

HN3yuyeHne MarHUTHOrO IIOJsI MOCTOSIHHBIX MAarHuUTOB
pu UX 0ObEIMHEHUU U Pa3JIeJICHUM.

HccnenoBanue nAercTBUST 3JIEKTPUUYECKOTO TOKAa Ha
MarHUTHYIO CTPEJIKY.

OnbIThl, JAEMOHCTPUPYIOLIME  3aBUCHUMOCTb  CHJIBI
B3aMMOJEHUCTBUS KATYIIKA C TOKOM U MarHuTa OT CHUJIbI
TOKa W HalpaBJICHUs TOKA B KaTyIIIKE.

HN3yuyenune neicTBUsI MAarHUTHOI'O I1OJIsI HA IPOBOJHUK C
TOKOM.

KonctpyupoBanue u nsydenue paboThl
3JIEKTPOJIBUTATEIS.

HN3mepenune KII/] 2neKTpoaABUTaTEILHON YCTAHOBKH.
OnbIThl IO HCCIEAOBAHMIO SIBIEHUSI 3JIEKTPOMArHUTHOM
MHAYKIWU: HCCIECIOBAHUE HW3MEHCHUM 3HA4YC€HUSA WU
HaIIpaBJICHUSI UHAYKIIHUOHHOI'O TOKA.
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9 xnacc

Pa3zgen 8. Mexannueckue ABJICHUA

Mexannyeckoe  JBH)KEHUE. MarepuanbHas — TOYKa.
Cucrema  orcuéta. OTHOCUTEIBHOCTh  MEXAHUYECKOIO
IBIKeHUs.  PaBHOMepHOEe  NpSMOJIMHEHHOE  JBHKEHUE.
HepaBHoMepHoe mipsiMmosinHeliHOe naBuKeHHe. CpenHssi u
MTHOBE€HHasi CKOpPOCTh Teja MHph  HEpPaBHOMEPHOM
JIBUKCHUM.

YckopeHue. PaBHOyCcKOpeHHOE OPSIMOJIMHEMHOE
nemxenune. CeoboaHoe najgenue. Onbitel ['anumes.

PaBHOMepHOEe nBH)KeHHE MO OKpykHocTH. Ilepuon un
yactota oOpamieHus. JluHeiliHas W yrjoBasi CKOPOCTH.
LlenTpOCTpEMUTEIBHOE YCKOPEHUE.

IlepBeiii 3axkoH Hprotona. Bropoi 3akoH HproToHa.
Tpernii 3akoH HeroToHa. [IprHIMD Cynepno3uiuu CUJL.

Cuna ynpyroctu. 3akoH I'yka. Cuina TpeHus: cuia
TPEHUsI CKOJIb)KEHUsI, CHJIa TPEHHUs IIOKOs, APYrHMe BUJbI
TPEHUSI.

Cuna TsSKECTH UM 3aKOH BCEMHUPHOIO  TATOTEHMS.
Vckopenne cBoOomHOro mnajaeHus. J[BukeHue MIaHET
Bokpyr Comnua (MC). IlepBass kocMHYecKasi CKOPOCTb.
HesecomMocTh U nieperpysKH.

PaBHOBecne martepuanbHO TOUKU. AOCONIOTHO TBEpIOE
Tesio. PaBHOBecue TBEPIOro Tejla € 3aKPEIUIEHHOU OCBIO
BpameHus. MomeHt cuibl. LlenTp TskecTu.

Mmnynec Tena. 3menenue umnynabca. UMIyabC CHUIIBI.
3aKkOH COXpaHEHUsI UuMIlyJbca. PeakTUBHOE JBHXEHUE
(MC).

Mexanuuyeckass pabora U MoOmHOCTb. Pabora cun
TSIKECTH, YNpPYy- TOCTU, TpeHUsi. CBsI3b SHEPIUU U pabOTHI.

[TorenumnansHas SHeprusi  Telja, MOTHSITOTO HaJ
MOBEPXHOCTHIO 3eMJH. [loTeHuualibHass SHEPrusi CHKaTou
MIPY>XKUHBEI. Kunernueckas DHEPTHUS. Teopema 0

KMHETUYECKOU dHEPIruU. 3aKOH COXPAaHEHUSI MEXaHUYECKOM
SHEPIUH.

22



Hdemoncmpayuu

1.

Ha6J'IIOIleHI/Ie MEXAaHUYCCKOIo ABHMXKXCHUA TCJla
OTHOCHUTCJIbHO PA3HBIX TCJI oTCcuéTa.

. CpaBHeHME NyTeH W TPAEKTOPUN IBMKEHUsI OJHOTO U

TOTO JKeTela OTHOCUTENIbHO Pa3HBIX TEJ OTCUETA.
H3mepeHne CKOPOCTU U YCKOPEHUS MPSIMOIUHEHHOTO
JIBHM>KEHUSI.

4. UccnenoBaHre NMPU3HAKOB PAaBHOYCKOPEHHOT'O JIBUKEHUS.
5. HaGmrogenue nBU>KEHUs Te€Jla O OKPYKHOCTH.
6. HaOmroneHne MeXaHUYECKUX SIBICHUM, MPOUCXOISAIINX B

10.
11.

12.

13.
14.

15.

cucrteMe orcyé€ra «Tenexka» INpu €€ pPaBHOMEPHOM U
YCKOPEHHOM JIBHKEHUH OTHOCUTEIIFHO KaOMHEeTa (PU3UKHU.
3aBUCUMOCTh YCKOpPEHHs Tejla OT MacChl Tela U
JIEUCTBYIOIIEC HA HETO CUJIBI.

Habnronenne paBeHCTBa CUJI MPHU B3aUMOJICHCTBUU TeIl.
H3menenue Beca Tena Npyu yCKOPEHHOM JBUKEHUH.
ITepenaua umnyJsibca npu B3aUMOAEHCTBUM TEJI.
[IpeoGpa3zoBaHus SHEPrUuMu Npu B3aUMOAECHCTBUU TEIL.

CoxpaHeHue uMIlyJibca IIpu HEYyIpyrom
B3auMoaecTBUNCOXpaHEHHE UMITyJIbca MpHU
a0COJIIOTHO YIPYroM B3aMMOJCUCTBUU.
HabGntonenne peakTUBHOTO IBHKCHUS.

CoxpaHeHHE MEXaHUYECKOW PHEPTUH MPHU CBOOOTHOM
IHaJCHUH.

CoxpaHeHHEe MEXAaHUYECKON SHEPTruu NpU JIBUKECHUU
Teja Mo AeUCTBUEM TPy KUHBL.

Jlabopamopnvie pabomst u onvimuol

1.

KoHncTtpyupoBanue Tpakra Ul pasroHa W JaJIbHEUIIEro
PaBHO- MEPHOI'O IBUYKEHUS IIAPUKA UIIU TEJICKKU.

. Onpenenenue cpeHei CKOPOCTHU CKOJIbXEHUS OpyCcKa WU

ABWIKCHU IapHKa I10 HaKJIOHHOM ITJIOCKOCTH.

. OnpenenieHne yCKOpPEHHUsI TeJjla IPU PAaBHOYCKOPEHHOM

JABHUXKECHUU 110 HaKJIOHHOM ITIJIOCKOCTH.

. UccnenoBanue 3aBUCUMOCTHM IIyTH OT BPEMEHHM IIpHU

PaBHOYCKOPCHHOM JIBHKCHHUU 0e3 HavaIbHOMI CKOpPOCTH.

.HpOBepKa TUIIOTEC3bI: CCJIHU IIpHU PaBHOYCKOPCHHOM
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JIBW)KEHUH 0€3 HauyaJbHOM CKOPOCTH IIyTH OTHOCSTCS Kak
Pl HEYETHBIX YHCEJ, TO COOTBETCTBYIOIIUE MPOMEKYTKH
BPEMEHHU OJINHAKOBBI.
6. ccnenoBanue 3aBUCUMOCTH CHUJIbI TPEHUS CKOJIbKEHUS
OT CHUJIbI HOPMAJILHOT'O JaBJICHHUSI.
7. Onpenenenue Ko3(pUIIHEHTa TPEHUS CKOJIbXXEHUS.
8. OnipeniesnieHne )KECTKOCTU NPYKUHBI.
9. Onpenenenue paboOThl CUJIbI TPEHUS] MPU PABHOMEPHOM
JIBW)KEHUHM Tela M0 FTOPU30HTAIBHON MOBEPXHOCTH.
10.OnpeneneHue pabOThl CUJIBI YIPYIOCTH HpPU HNOABEME
rpy3ac UCIHOJIb30BAHUEM HEMOABHUKHOTO U MOJBHUKHOI'O
0JI0KOB.
11. U3ydeHune 3aKkoHa COXpPaHEHUS YHEPTUU.

Pa3znen 9. Mexannueckue KoJieGaHUs U BOJTHBI

KonebarenpHoe nBuxeHne. OCHOBHBIE XapaKTEPUCTHUKU
KOJICOaHUM: repuon, 4acToTa, aMILIUTYyAA.
MareMaTU4eCKUN U NIPY>KUHHBIA MasiTHUKU. [IpeBpaiienue
SHEPIruU NpHU KOJIeOaTeIbHOM JIBU)KEHUU.

3aryxaronye koneOanus. BeIHyX1eHHbIE KOJeOaHuUs.
Pe3onanc. Mexannueckure BojHbI. CBOMCTBA MEXaHUUYECKHUX
BOJIH. [Ipo- mosibHBIE U ONEepeYHbIe BOJIHBI. J{JIMHA BOJIHBI
U CKOPOCTBb €€ pacIpOCTPAHECHUS.

MexaHU4eCKHUE BOJHBI B TBEPIAOM TEJI€, CECUCMUYECKHE
BostHbl (MC).

3eyk. I pomkocms 38yKka u evicoma mona. Ompasxicenue

3eyka. Hughpazeyk u ynompa3zeyx

Hdemoncmpayuu

1. HaOmnronenue xose0aHuii T 104 AECHCTBUEM CHIIBI
TSI)KECTU U CUJTBI YIIPYTOCTH.

2. Habmonenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

3. HaGmronenue BeIHYKICHHBIX KOJICOaHUH U pe30HaHca.

4. PactipocTpaHeHue MPOI0JIbHBIX U TTONEPEYHBIX BOJTH
(Ha mojie-n).

5. HaGmrogeHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKyCTUUECKUI pe30HaHC.
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Jlabopamopnvie padbomer u onvimuol

1. Onpenenenye  4acTOThl M Iepuojaa  KojeOaHUM
MaTeMaTH4eCKOro MasiTHUKA.

2. Omnpenenenue  4acToTbl U mepuoAa  KojeOaHHUi
MPYXKUHHOTO MasiTHUKA.

3. UccnenoBanue  3aBUCMMOCTH  Ilepuoaa  KoyieOaHM
IIOJBEIIEHHOI'O K HUTH I'py3a OT JJIMHBI HUTH.

4. UccnenoBanve  3aBUCUMOCTH  TlepuoAa  KoJeOaHU
MPY>KUHHOTO MasiTHUKA OT Macchl rpysa.

5. [IpoBepka HE3aBHCUMOCTH TIepHOJia KOJICeOaHUU Tpy3a,
MOJABEIIEHHOT'O K HUTH, OT MacChl Ipy3a.

6. OnBITEl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH IEpUoAa
KoJieOaHul TIPY>KUHHOTO MasiTHUKA OT MAacChl rpy3a u
JKECTKOCTU MPYKUHBI.

7. U3Mepenue yckopeHusi cBOOOHOIO MaJIeHUS.

Paznen 10. DJIeKTPOMATHUTHOE moJie "
3JIeKTPOMATHUTHbIE BOJIHBI

DJIEKTPOMAarHUTHOE TIOJIe. DJIEKTPOMArHUTHBIE  BOJIHBI.
CaoiicTBa AJIEKTPOMarHUTHBIX BOJIH. IIIkana
AIIEKTPOMArHUTHBIX BOJIH. Hcnonabp3oBanue
AJIEKTPOMArHUTHBIX BOJIH JUJIs COTOBOM CBSI3H.

DnexkTpoMaruutHas npupoja cBeta. CKOpPOCTh CBeTa.
BomHOBEIC CBOIICTBA CBETA.

Hdemoncmpayuu

1. CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBa cBETa.

Jlabopamopnsle pabomel u onvimaol

1. HW3ydyeHue CBOWCTB JJIEKTPOMAarHUTHBIX BOJH C

MOMOIIIBI0 MOOUMITBHOTO TeliepoHa.

Pa3pnen 11. CBeToBbBI€ sIBJIEHUSA

JlyueBas MOJIEIb CBETA. HcTounuku CBETA.
[IpsimonuHeliHOE  pacOnpoCTpaHEHHUE CBeTa. 3aTMEHUS
Connua u Jlynel. Otpaxenue cBe- Ta. Ilimockoe 3epkasno.
3aKOH OTpa’KEHUs CBETA.

IIpenomsienne cBera. 3akOH IIPEJIOMJIIEHUs CBeETa.
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IlonmHoe BHyTpeHHee oTpaxeHHe cBeTa. Mcnosb3oBaHue
MOJIHOTO  BHYTPEHHETO  OTPAXEHHUSI B  ONTHYECKUX
CBETOBOJAX.

Jlunza. Xox naydeit B JmH3e. OnThyeckas cucTeMa
(dboToanmapa- ta, mukpockomna u teaeckona (MC). ['na3 kak
ornTuyeckas cucrema. ban3opykocTs U JalbHO30PKOCTb.

Paznoxxenue Genoro ceera B cnekTp. OnbiThl HeroTOHA.
CrnoxeHue CeKTpaabHbIX UBETOB. Jlucnepcus cBeTa.

Hdemoncmpayuu

1. [IpsiMmosMHEHOE pacIpOCTPAaHEHUE CBETA.

2. OTpakeHue cBera.

3. [lonyuenne n3006pakeHU B MIOCKOM, BOTHYTOM U
BBINTYKJIOM 3€pKajax.

IIpenomuenue cBera.

OnTuueckuil CBETOBOI.

Xox mydei B cobuparomieii JInH3e.

XoJ1 nyuel B pacCenBaroOIIeH JIMH3E.

[Monyuenue n3o0pa>keHUN C TOMOIIBIO JIUH3.

[Mpunuun aeiictBus ¢doToamnmapara, MUKPOCKONa H

TeJeCcKoIIa.

10. Moxmens rnaza.

11. Pa3noxxenue 6e10ro cBeTa B CIIEKTP.

12. TlomyueHue 6eoro cBeTa MPHU CIOKEHHUH CBETa Pa3HBIX
LIBETOB.

Jlabopamopnwie pabomsl u onvimul

1. UccnenoBanue 3aBUCUMOCTH yriia OTPa>Ke€HUs
CBETOBOTO JIy4aOT yrJia IajgeHusl.

2. I3ydyeHue xapakTepuCTUK U300paKeHUsI IpeaMeETa B
ILIOCKOM 3€pKalie.

3. HUccrnenoBannue 3aBUCHMOCTH YIJjla IMPEIOMIIECHUS
CBETOBOTO JydYa OT yTIJja [aJIEeHUsl Ha I'paHulIe
«BO31yX—CTEKJIIO».

4. [Tonydyenune n300pa’keHHl ¢ TOMOIIBIO COOUpArOILEH
JIMH3BL.

5. Onpenenenne HOKYCHOTO PACCTOSHUS U ONMTHYECKOU
CHJIBI COOMPAIOIIEH JTUH3HI.

6. ONBITHI IO Pa3JI0KEHUIO OEJIOro CBETa B CIEKTP.
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7. OnBITBl IO BOCIHPUATHIO LIBETA MOPEIAMETOB IIPU HX
HaOJTI0JICHUU YePe3 [IBETOBBIC (PHUIIBTPHI.

Pasnea 12. KBanToBblIe IBJIeHUSA

OneiTel Pezepdopna u 1iaHeTtapHass MOJ€Ib aToMa.
Mopaens atoma bopa. McnyckaHue W MOIJIOIIEHUE CBETa
aromoM. KBanThl. JInHeiiuaTble CIEKTPHI.

PanmmoaktuBHOCTE. Anb(da-, Oeta- U ramMMa-u3JTydCHUS.
Crtpoenne atomMHOTO siapa. HykiaoHHass MoOzesib aTOMHOTO
siipa. U30TomsI.

PanuoaktuBHbie mipeBpameHus. llepuon momypacnana
aTOMHBIX SITIED.
Snepubie peaknyu. 3aKOHbI COXpPAaHEHHUs 3apsOBOTO U
MacCOBO- 'O YMCEJl. DHEPrusi CBsA3M aTOMHBIX sinep. CBs3b
Macchl M SHepruu. Peakuum cuHTE3a W JIEJIEHUA SJIEp.
Hctounuku sueprun Comaua u 38E31 (MC).
Snepnass  osHepretuka. JleMcTBUA — paglOaKTHUBHBIX
n3J1ydeHUH HaxuBble oprann3msl (MC).
Hdemoncmpayuu
1. COexTpbl U3J1y4YEHUs U TTOTJIOLICHUS.
2. CoexTpsl pa3IMuHbIX I'a30B.
3. CnekTp BOAgOpOaa.
4. Habmronenue TpekoB B kamepe Bunbcona.
5. Pabora cu€Tunka HOHU3UPYIONINX U3TyUYCHUH.
6. Peructpauust n3inydyeHuss IPpUPOJHBIX MUHEPAJIOB U
MPOAYKTOB.

Jlabopamopnwie pabomsl u onvimul

1. HaGnroieHne CIUIOMIHBIX U JIMHENYaThIX CIIEKTPOB
U3JIyYEHHUS.

2. UccnenoBaHne TPEKOB: U3MEPEHUE SHEPTUHU YAaCTHULIBI 11O
TOpMO3HOMY TIyTH (110 oTOorpadusim).

3. 3mepenune pagmnoakTUBHOTO (oHa.

IToBTOpHTE/IBLHO-0000IIAO NI MOYJIb
[ToBTOPHUTETEHO-0000MIAOIINI MOIYJTh TPETHAZHAYCH JJIsI
CHUCTEMAaTH3allMM U O0OOIIEHUS MPEAMETHOTO COACPKAHUS U
ONbITa AESTENbHOCTH, TPUOOPETEHHOTO TIPU U3YUYEHUHU BCETO
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Kypca (H3MKH, a TakkKe I MOATOTOBKH K OCHOBHOMY
roCcyJJapCTBEHHOMY 9K- 3aMEHY MO (pu3nke st 00yyarommuxcs,
BBIOPABIINX 3TOT YUEOHBIN NpeIMeT.

I[Ipy w3ydyeHHUM MAAHHOTO MOJYJSI pealu3yloTcs |
CUCTEMATU3UPYIOTCS BUABI JEATEIBHOCTH, HA OCHOBE
KOTOpPBIX OOecreynBaeTcsl JAOCTHKEHHE MPEIMETHBIX U
METalpeAMETHbIX IUIAaHUPYEMBIX pEe3yJbTaToB OOydYeHUs,
dbopMHupyeTCsl eCTECTBEHHO-HAY4YHAsi TPAMOTHOCTB: OCBOCHHE
Hay4yHbIX METOJIOB HCCIIEOBAaHUS SBICHUM IpUpPOJBI U
TEXHUKH, OBJIAJICHUE YMEHHUSIMHU OOBSACHATH (UINYECKUE
SIBIICHUS, IPUMEHSSI MMOJIyYCHHbIE 3HAHUS, PellaTh 3a/1a4u,
B TOM YHCJI€ KaUE€CTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[TpuHUMTIHANIBHO JESTEJIbHOCTHBIN XapakTep MTaHHOIO
paszaena peanuzyercs 3a CUET TOro, YTO Yydallluecs
BBIIIOJIHSAIOT 3a/aHMsI, B KOTOPBIX UM IIpeJiaraeTcs:

6 Ha OCHOBE IOJIyYEHHBIX 3HAHHUI pPaclO3HaBaTh U HAYYHO
OOBSCHATh (DU3UYECKHE SBICHHUS B OKPYIKAIOIICH MPUPOIC
¥ TOBCEIHEBHOM >KU3HMU,

6 wucnoap3oBaTh  HAyYHBIE ~ METOABI  MCCIEJIO0BAaHUS
(bu3MYecKuX SBJICHHUH, B TOM YHCJE JJISI TIPOBEPKU TUIIOTE3
Y TMOJTyYE€HUSI TEOPETUUECKUX BBIBOJIOB;

6 OOBACHATL Hay4YHBIE OCHOBBI Hambojee BaXKHBIX
JIOCTH)KEHUH COBPEMEHHBIX TEXHOJIOTHH, Hampumep,
MPAKTUYECKOTO HMCMOJIb30BaHUS PA3JIMUYHBIX UCTOYHHUKOB
SHEPTUHU HAa OCHOBE 3aKOHA IIPe- BPAIlCHUS U COXPAaHECHUS
BCE€X U3BECTHBIX BUJOB YHEPIrUU.

Kaxpmas w3 TeM  JaHHOIO paszena  BKJIIOYaeT
SKCIIEPUMEHTAIIbHOE HCCJICIOBaHHE 00001Iar01IeT0
Xapakrepa. Pasnen 3aBEpIIACTCS MIPOBEJICHUEM
JIMAaTHOCTHYECKONW M OIIEHOYHOW pabdoThl 3a KypC OCHOBHOM
IIIKOJIBI.
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INTAHUPYEMBIE PE3VJIbTATBI OCBOEHH
YYEBHOI'O ITIPEAMETA «®U3UKA»
HA YPOBHE OCHOBHOI'O OBIIET'O OBPA30OBAHUA

N3yuyenue yueOHOro mnpenmera «®Du3uka» Ha YpOBHE
OCHOBHOrO 00mero oOpa3oBaHus JODKHO 0OecrneYyruBaTh
JIOCTIKEHUE CIENYIOIIUX JTUYHOCTHBIX, METAMPEIMETHBIX U
MPEMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOR.

JIMYHOCTHBIE PE3YJIBTATHI

Ilampuomuueckoe éocnumanue:

—IpOsIBJIEHUE MHTEpeca K HCTOPUM U  COBPEMEHHOMY
COCTOSIHUIO POCCHUICKOM (pU3NUECKON HAyKH;

—IICHHOCTHOE OTHOLIEHHUE K JOCTHXKEHHUSM POCCHHCKHX
y4&- HBIX-(DU3UKOB.

I'pasicoanckoe u Oyxo6HoO-HpaecmeeHHOe
éocnumanue:

—TOTOBHOCTh K AaKTUBHOMY Y4YacTHIO B OOCYXIECHUU
OoOIIIECTBEHHO- 3HAYMMBIX W OTHYECKUX IpoOliiem,
CBSI3aHHBIX C MPAKTHYECKHUM MPUMEHEHUEM JOCTHUKEHUU
¢buzukuy;

—OCO3HAaHHWE BaXHOCTH MOPAIbHO-ITUYECKUX IPHUHIIUIIOB B
NEeSATEIbHOCTH YYEHOTO.

Icmemuueckoe s6ocnumanue:

—BOCIPUATHE ICTETUYECKUX KauyeCTB (PU3NUECKON HAyKHU:
€€ rapMOHUYHOTI'O IOCTPOEHUSI, CTPOTrOCTHU, TOUHOCTH,
JJAaKOHUYHOCTU. I]ennocmu nHayunozo no3HaHu::

—OCO3HaHUE LIEHHOCTU (PU3MYECKON HAYKH KAaK MOIIHOTO
WHCTPYMEHTa IIO3HAaHWUS MMpa, OCHOBBI Pa3BUTHSA
TEXHOJIOTUM, BaXKHEU - IIIe¥ COCTABJISIOIIEN KYJIbTYPBbI;

—Dpa3BUTHE HAy4YHOM JIIOOO3HATEIBLHOCTH, WHTEpeca K
HCCJIEOBATEIbCKOMN A€ TEIbHOCTH.

Dopmupoeanue Kynibmypbolt 300p0O6bs u

IMOUUOHATIBLHO20 ONIAZONOTIY YU

—OCO3HaHHWE LIEHHOCTH Oe30macHOro o60pasa KU3HU B
COBPEMEHHOM TEXHOJIOIMYECKOM MHUPE, BaXKHOCTHU IPABUII
0e30macHOro IMOBEJICHUSI HAa TpaHCHOPTE, Ha J0porax, ¢
SJIEKTPUYECKMM UM TEIJIOBBIM  OOOpYyJIOBaHHMEM B
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JIOMAIIHUX YCIIOBUSX;
——Cc(OpMUPOBAaHHOCTh  HaBbIKa  pedIeKCHH, TNpU3HAHUE

CBOEro IpaBa Ha OIIMOKY M TAKOTro Ke IpaBa y APYroro

YyeJIOBEKa.

Tpyooeoe éocnumanue:

—aKTUBHOE yYacTHE B PEIICHUH MPAKTHYECKUX 3aaad (B
paMKax CeMbH, IIKOJIbI, TOpOJa, Kpasi) TEXHOJOTHYEeCKON
U COLMAJIbHOW HAaIlpaBJIE€HHOCTH, TPEOYIOLIUX B TOM
yyciae U GU3n4ecKux 3HaHUH;
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KJaccu(pUuKalu, OCHOBAHUS JIIsl 0OOOIIEHUSI U CpaBHEHUS

—BBISIBJISAIT  3aKOHOMEPHOCTHM M NPOTUBOPEYHUs B
paccMmaTtpuBaeMbIX (pakTax, AAHHBIX W HAOIIOJICHUSIX,
OTHOCSIIIUXCS K (PU3NUESCKUM SIBICHUSIM;

—BBISBJISATh IIPUUYMHHO-CJIEICTBEHHBIE CBSI3U IIPU HU3YUYCHUU
(U3MYEeCKNX SIBJICHUH W TPOIIECCOB; JeNaTh BBIBOABI C
HCIIOJIb30BAHUEM JeTYKTUBHBIX u WHIYKTUBHBIX
YMO3aKJIIOUYEHUH, BBIIBUTaTh TUIOTE3bl O B3aWMOCBS3SAX
(hbu3uUeCcCKUX BEIUYUH;

—MWHTEpPEC K NPAKTUYECKOMY H3YUYEHHUIO MpodeccHuil,
CBSI3aHHBIX C (PU3HKOIA.

IKonozuueckoe eocnumanue:

—OpHUEHTalUsl Ha NpUMEHEHHEe (PU3UYECKUX 3HAHUH I
pemieHus 3amad B OOJACTH  OKpPY’KAIOIIEeH cpensl,
IUTAHUPOBAHUST TIOCTYIIKOB M OIIGHKH WX BO3MOXKHBIX
MOCIEACTBUI JJIs1 OKPY>Karollel Cpenbl;

—OCO3HaHUE TJIO0AJBLHOrO XapakTepa HKOJIOTHYECKUX
poOJIeM | ITYTEH UX PEIICHHUS.

Aoanmayusn odyuarouiezocs K uU3IMEeHAIOULUMCA
YCIOBU-AM COUUATBHOU U RPUPOOHOIL CPeObl:
—HOTpeOHOCTh BO  B3aMMOJCHCTBUM IIPU  BBINOJHEHUU

ucciae0BaHuN u MIPOEKTOB dhuzmyecKoit

HaINPaBJICHHOCTH, OTKPHITOCTH ONBITY M 3HAHUSM JPYTHUX;
—TIIOBBIIIEHUE YPOBHA CBOEM  KOMIIETEHTHOCTH  uepe3

MPaKTHYECKYIO JIeATeIbHOCTD;

—TOTpeOHOCTh B OPMHPOBAHUN HOBBIX 3HAHHH, B TOM YHCIIC
(hopMyJIMpOBATh M€, MOHATHS, TUIOTE3bl O (PU3NYECKUX
00BEKTax U SIBJICHUSX;

—OCO3HaHWe  Je(QUIMTOB  COOCTBEHHBIX  3HAaHUW W
KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKWY;

—IUTaHUPOBAHUE CBOETO Pa3BUTHS B IPUOOPETEHUU HOBBIX
(buznuecKux 3HaHUH;

—CTpEeMJICHHE aHAJU3UPOBATH W BBISBISATH B3aMMOCBSI3U
npupoAasl, oOlecTBa W HIKOHOMHMKH, B TOM YHCIE C
HCTIOJIb30BaHUEM (PU3UYECKUX 3HAHUH;

—OILICHKa CBOHUX [JEHCTBUMM C YyY€TOM BIMSAHHUA Ha
OKPYXXaIOLIYKD  Cpely, BO3MOXHBIX  IJIOOAJIbHBIX
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IMOCJIEICTBUI.

METAIIPEAMETHBIE PE3YJIBTATBI

VHuBepcanbHble M03HABATENbHbIE JEUCTBUS
ba3zoevle nozcuueckue oeticmeust.

—BBISIBJISITh UM XapaKTEPU30BaTh CYIICCTBEHHBIC MNPU3HAKU
0OBEKTOB (SIBJICHHIA);

—YCTaHAaBJIMBATh CYIIECTBEHHBIN MPU3HAK CAMOCTOSITEILHO
BBIOMpATh CHIOCOO pelieHus y4eOHOW (U3MYecKod 3amadu
(cpaBHEHHE HECKOJIbKMX BapHaHTOB pEUICHUs, BbI- O0p
HauOoJjiee TMOAXOAsIero ¢ Yy4€TOM  CaMOCTOATEIBHO
BBIJICJICHHBIX KPUTEPUEB).
ba3zoevie uccneoosamenvckue oeticmeus:

—MUCHOJIb30BaTh  BOIPOCHI  KaK  MCCIEI0BATEIbCKUN
WHCTPYMEHTIIO3HAHUS;

—IIPOBOJUTH II0 CaMOCTOSITEJIbHO COCTAaBJICHHOMY ILJIaHY
OIIBIT, HE- CIIOXKHBIN (PU3NYECKUIT IKCIEPUMEHT, HEOO0IbIIIOE
rccienoBanue GU3NYECKOTO SIBJIICHUS

—OIIEHUBAaTh HAa MPHUMEHUMOCTb U  JOCTOBEPHOCTH
nHpOpMaILNIO, MOJYUYCHHYIO B XOJI€ HMCCIEIOBAHUS WA
ADKCHEPUMEHTA;

—CaMOCTOSITeTbHO (POpMYIHPOBATH OOOOIIECHUSI W BBIBOJIBI
10 pe3yJibTaTaM [MpPOBEAEHHOIO HAOIIO/IEHUs, OIIbITA,
HCCIIEI0BAHUS;

—IMpPOrHO3UPOBATh  BO3MOXKHOE  JajibHelIee  pa3BUTHE
(uznueckux MPOLIECCOB, a  Takxe BBIJIBUTaTh
NPEANOI0KEeHUsT 00 UX Pa3BUTHU B HOBBIX YCIIOBUSIX U
KOHTEKCTaX.

Paooma ¢ ungpopmavueir:

—TMOpPUMEHSTh pPa3JIUYHbIE METOJAbl, HHCTPYMEHTHl U
3ampochkl OpU TIOUCKE M 0oTOOope uHOpMaAIMU WU
JTAHHBIX C YY4E€TOM NpPEIOKEHHOW ydeOHOU (pu3ndeckon
3ajJ1a4u;

—aHaJIN3UPOBATh, CUCTEMaTU3UPOBAThH 51
UHTEPIPETUPOBATh UH- (OPMAIUIO PA3IUYHBIX BHIOB U
dbopMm npeacraBneHus;

—CaMOCTOSITeJIbHO ~ BBIOMpaTh  ONTUMaJIbHYIO  dopMy
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npeAcTaBieHus  MHPOpPMAMM W WUIIOCTPUPOBATH
penraeMple 3aja4 He- CII0KHBIMH CXEMaMH, JruarpaMMaMH,
MHOHU IrpauKOi U UX KOMOMHAIIUSAMU.

YHI/IBepCElHBHI)Ie KOMMYHUKATUBHLIC ﬂeﬁCTBHH

Oobwenue:.

—B X0JI¢ OOCYXIeHHUs y4YeOHOro MaTepuaia, pe3yabTaToB
ma0opaTOPHBIX PadOT M TPOEKTOB 3aJaBaTh BOIPOCHI IO
CyIIECTBY OOCYXJaeMOl TeMbl M BBICKA3bIBaTh HJICH,
HalleJIeHHble ~ Ha  pelIeHue 3aJadud U MOoJJepKaHhe
OJ1arokKenaTeabHOCTH OOIICHUS;

—COIIOCTABJISITh CBOU CYXKJEHHUSI C CYXJICHHUIMH IPYTUX
YYaCTHUKOB JWajiora, OOHApyXWBaTh pa3judue U
CXOJICTBO TO3ULIH;

—BBIPAXKATh CBOIO TOYKY 3PCHHSI B YCTHBIX U MHUCHMEHHBIX

TEKCTax;

—IMyOIUYHO TPEACTaBISATH PE3yJbTaThl  BBIMOJIHEHHOTO
(¢u3uueckoro ombIiTa (PKCIEPUMEHTA, HCCICIOBAHMUS,
MPOEKTA).

CoemecmHuas oesimeibHOCMb
(compyornuuecmeo):

—TOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON U
UHIUBUYATbHOW pabOThl MOpHU PEIICHUH KOHKPETHOM
(buznueckoit mpoOIeMBbl;

—IpUHAMATH eI COBMECTHOM JICSATCIILHOCTH,
OpPraHU30BBIBATH JICUCTBUS o ee JOCTHXKECHHUIO
pacmpenensiTe poyu, oOCYXKIaTh MPOIECChl U PE3yJIbTaThI
COBMECTHOW paboThl; 0000maTh MHEHHS HECKOIBKUX
JTIoIei;

—BBIITOJIHSTH CBOIO 9acTh paboThI, JOOCTHTas
KQYE€CTBEHHOI'0 pe3yJibTaTa MO CBOEMY HaIpPaBJICHUIO U
KOOPJIMHUPYSI CBOM JEHWCTBUSI C JPYrUMH YJIE€HAMH
KOMaH/IbI;

—OIICHUBATh Ka4€CTBO CBOETO BKJIaJla B OOIIMH IMTPOIYKT IO
KpUTEPHUSIM, CaMOCTOSTEIBHO chopMyJIMPOBaHHBIM
y4aCTHUKaMHU B3aUMOJEHCTBUS.
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VHuUBepcanbHbIE PETYJIATHUBHbIE ACHCTBUA

Camoopzanuzayus:

—BBIABJIATE MPOOJEMBI B JKU3HEHHBIX W  Y4YE€OHBIX
CUTyalMsX, TpeOyromux sl peueHus (QU3nIecKux
3HAHUM;

—OpHUEHTUPOBATHCA B PA3JMYHBIX IIOJIXOJAaX MPUHITUSI
pemieHuii (MHIMBUAyaJIbHOE, NPUHATHE PEIICHUS B
rpyIiIe, IPUHITHE PELICHUN IPyNnom);

—CaMOCTOSATEIIBHO  COCTaBJISITh  aJITOPUTM  PEIICHUS
(uznueckoil 3aaun WIM IJIaHA UCCJIEJOBaHUA C yU4ETOM
HMEIOLINXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEM,
apryMeHTHpOBAaTh MpejiaraeéMble BapUaHThl PEILICHUH;

—J1eJ1aTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.
Camoxonmpose (peghrexcus):

—/1aBaTh aJIeKBAaTHYIO OIICHKY CHUTyallid H IpeajaraTh
I1aH €€ U3MEHECHMUSI;

—OOBSICHATh  NPUYMHBI  JOCTIKEHUS  (HEJOCTHXKEHUS)
PEe3yIBTATOB JesITeTbHOCTH, JlaBaTh OIICHKY
NpUOOPETEHHOMY OIIBITY;

—BHOCUTb KOPPEKTUBBI B ACSATEIBHOCTH (B TOM YHCIIE B XOJ
BBIIIOJTHEHUSI (PU3NUECKOr0 UCCIEJOBAHMS WIM IPOEKTa) Ha
OCHOBE HOBBIX OOCTOSATENICTB, U3MEHUBIIMXCSA CHUTYaIHi,

YCTAaHOBJICHHBIX OH_II/I6OK, BO3HHKIINX pr,HHOCTﬁﬁ;
—OLCHHUBATHb COOTBCTCTBUC PC3yJibTaTa LCJIU U YCIOBUAM.

Imoyuonanvnvlitc unmenniexkm:

—CTaBUTH ce0s1 HAa MECTO JIPYroro 4eJIOBEKa B XOJI€ CIopa
niIn JUCKYCCHMHM Ha HAYYHYIO TEMY, INOHUMMAaTb MOTHBEI,
HaMEepeHUs U J10- TUKY APYroro.

Hpunamue ceosn u opyzux:

—IpU3HaBaTh CBOE MpaBO Ha OMIKMOKY MpPU PEIICHUH
dbuznueckux 3a7a4 WM B YTBEPXKJICHHUSIX Ha HaydHBIC
TEMBI U TAKOE K€ MPaBo APYTroro.
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[TPEJIMETHBIE PE3YJIbTATHI

7 xyacc

IIpeameTHble pe3ynbTaThl Ha ©0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb C()OPMUPOBAHHOCTH Y 00YUAIOIIMXCS YMEHUH:
—MUCHOJIb30BaTh MOHATHUA: (U3NUECKHUE U XUMHUYECKHE

SIBJICHUSI; HaOII01eHHUE, SKCIIEPUMEHT, MOJEJIb, TUIIOTE3a;

€IUHUILBI  (PU3NYECKUX BEJIWYUH;, aTOM, MOJIeKYyJa,

arperaTHble COCTOSIHMSI BellecTBa (TBEPHOE, KUJKOE,
razoo0pa3zHoe); MeXaHH4YeCKOe JIBMXKEHHE (paBHOMEpPHOE,

HEpPaBHOMEPHOE, NPsIMOJIMHEHHOE), TpaeKTopus,

paBHOACHCTBYIOIIAss  cwi, Jgedopmamus  (ympyras,

IJIaCTUYECKasi ), HEBECOMOCTh, COOOIIAIOIIUECS COCYbI;
—pa3nauyaTth sABIeHMS (IUddy3us; TEIIOBOE JBUKEHUE

YacTHUI] BELIECTBA; paBHOMEpPHOE JIBUKEHUE;

HEpaBHOMEPHOE JBI)KEHUE; UHEPIUS; B3aUMO/IEHCTBUE TE;

paBHOBecue TBEPIABIX TelI C 3a- KPEIUIEHHOW OChIO

BpallleHUsl; INepedaya JaBJIEHUS TBEPABIMU  TEJIaMH,

KUJIKOCTAMH M Ta3aMu; aTMocdepHoe JIaBJICHUE;

IJIaBaHME TeJ; IPEBpaleHUs MEXaHUYECKOW SHEpPruu) Io

ONMCAaHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,

JEMOHCTPUPYIOLINUX TaHHOE (PU3NYECKOE SIBJIICHUE;
—pacno3HaBaTh IIPOSIBJIEHUE HW3YUYEHHBIX (PU3NYECKUX

SIBJICHUM B OKpPY’KalOIleM MUpPE, B TOM 4YUCie (PU3nUecKue

SIBJIEHUsI B IIpU- poOJAe: NpPUMEPBI JBUKEHHUSA C

pa3IUYHBIMU CKOPOCTSIMH B >KHUBOW M HEKUBOW NPHUPOLE;

NEHUCTBUE CWIbl TPEHUS B MPUPOAEC M TEXHUKE; BIIUSHUE

aTMOC(EepHOTo JIaBJICHUS HA KUBOW OpraHu3M; IJIaBaHUE

pBIO; pBIYArd B TEJIE 4YEJIOBEKa; IMPU ATOM IE€PEBOJAUTH

NpAaKTUYECKYyI0  3ajadyy B  y4eOHYyI0,  BBIJICNIATH
CYILIECTBEHHbIE CBOMCTBa/IPU3HAKHU huznIecKux
SIBIICHUM;

—OIHWChIBaTh H3yYE€HHbIE CBOWCTBA Tel U (U3NYECKUE
SIBJICHUS, HUCMOJNb3ysl (U3NYECKHe BEIUYUHBI (Macca,
00BEM, TIJIOTHOCTH BEIIECTBA, BPEMs, IYTh, CKOPOCTb,
CpeIHss CKOPOCTh, CHJIa YIIPYy- TOCTH, CHJIa TSIKECTH, BEC
Teja, Cuja TPeHUs, naBjeHue (TBEPAOro Tena, KUAKOCTH,
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rasa), BBITAJIKUBAIOIIAs CHUJIa, MEXaHHYecKas padora,
MOIIHOCTh, MJEYO CHUJIbI, MOMEHT CHUJIbl, KO3((DULIUEHT
MOJIE3HOTO JEUCTBUS MEXaHW3MOB, KHHETHUYECKas U
MOTEHIIMAIbHASL JHEPrusl); MPH ONHUCAHUU TPABHILHO
TpakTOBaTh  (U3UYECKHH  CMBICI  HCIIOIB3YEeMBIX
BEJIMYMH, HUX OOO3HAYEHUS U EAUHUIBI (UZNUECKUX
BEJIMYMH, HAaXOAUTHh (OPMYJbI, CBSI3BIBAIOIINE JAHHYIO
(U3HYECKYI0 BEIMYMHY C JPYTMMH  BEJIMYMHAMM,
CTPOUTH rpaduku HU3Y4YEHHBIX 3aBUCUMOCTEH
(bu3UYeCcKUX BEIIUYNH;

—XapaKTepHU30BaTh CBOMCTBA TeJ, (PU3NUECKUE SIBJICHUS U
MPOIIECCHI, HMCIONB3Ysl IMpaBUia CIOXKEHHUS CHJI (BIIOJIb
OJTHOU TIPSIMOI1),
3akoH ['yka, 3akon Ilackans, 3akoH Apxumena, mpaBUiIO
paBHOBecusi pwiuara (0Oy0Ka), «30J0TOE IIPABUIIO»
MEXaHUKH, 3aKOH CO- XPaHEHHS] MEXaHHUYECKOW DSHEPTHH,
IpU ATOM J1aBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHa U
3alMChIBATh €T0 MAaTEMAaTUUYECKOE BhIPAKECHUE;

—OOBACHATh, (PU3NYECKUE  SBICHHUS,  MPOIECChl U
CBOWCTBAa Te€J, B TOM YHCIIE U B KOHTEKCTE CUTYyalluil
MPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBISBISITH
NPUYUHHO-CJIEACTBEHHBIE CBS3U, CTPOUTH OOBSICHEHHUE U3
1—2 normyeckux IIaroB ¢ omnopoil Ha 1—2 M3y4EeHHBIX
CBOMCTBa (PU3MUECKUX SIBIICHUH, PU3UIECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH,;

—pemaTth pacu€THbIC 3a1a4d B 1—2 NEWCTBUS, UCTIONB3YS
3aKOHBI W (OPMYJbI, CBsI3bIBarONIMEe  (PU3UISCKUE
BEJIMYMHBI: Ha OCHOBE aHaju3a YyCJOBUS 3aJa4d
3alMChIBaTh KPAaTKOE YCJIOBHUE, MOACTABIATh (U3NUECKUE
BEJIMYUHBI B (OPMYJIBI U IPOBOAUTH pac-4EThI, HAXOAUTh
CIIpaBOYHBIE TaHHbIE, HEOOXOAUMBIE ISl pEeIIeHHUs 3a/1ady,
OLIEHMBATh PEATUCTUYHOCTh MOJYYEHHOM (u3ndeckoi
BEJIMYUHBI;

—pacro3HaBaTh MpoOJIeMbl, KOTOPbIE MOXXHO PELIUTh IpU
MOMOIIN (U3UIECKUX METOJOB; B ONMHMCAHUU HMCCIICTOBAHUS
BBIJICNIATh IPOBEPSIEMOE IPEANOI0XKEHUE (TUIOTE3Y),
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pa3iandaThk U UHTEPIPETUPOBATH MOJYYECHHBINA pEe3yJIbTarT,
HaXOJUTh OIIMOKHU B XOJI€ ONbITA, JA€JIaTh BBIBOJIbI 1O €r0

pe3yibTaTam;
—IIPOBOJUTH OMbBITHl MO HAOIIOJEHUIO (PU3UYECKUX SBICHUI
Wid  (QU3UYECKUX  CBOMCTB  Ten:  (OpMyJIUpOBATh

IIpOBEpsieMbIe TPEe]- IMOJIOKEHUs, COOMpPaTh YCTAaHOBKY W3
MPEAJIOKEHHOI0 000pYyI0BaHUs, 3aIIUCHIBATh XOJ OIbITAa U
(hopMyJIMpOBaTH BHIBOBI,

—BBINOJIHATL NPSMbIE U3MEPEHUSI PACCTOSIHUSA, BPEMEHH,
Maccel Tena, 00bEmMa, CHUIBI WU TeMIepaTypsl C
WCIIOIb30BAaHUEM aHAJIOTOBBIX M IU(POBBIX HPUOOPOB;
3aluChIBaTh MOKa3aHUs NPUOOPOB C YUETOM 3aJaHHOU
a0COOTHON MOTrPEITHOCTH U3MEPEHUIA;

—IIPOBOJIUTH HCClIeI0BaHUE 3aBUCUMOCTH OJTHO
(bu3myecKko BEJIUYWHBI OT APYrOoMl C HCIIOJIb30BAHUEM
HNpSIMBIX HM3MEPEHUM (3aBUCHMMOCTH IIyTH PaBHOMEPHO
JIBYDKYILIETOCS TeJIa OT BPEMEHH ABWIKCHMs TEJA; CHJIBbI
TPEHUsI CKOJBXEHHUsI OT CHJIbl JaBJICHUS, KadecTBa
00pabOTKHM TOBEPXHOCTEH TeJl M HE3aBUCUMOCTH CHJIbI
TpPEHUsT OT MUJIOIAAN COIPUKOCHOBEHUSI TEJI; CHIIbI
YIPYTOCTH OT YIJIWHEHHUS IPYKUHBI; BBITAJIKUBAIOIIECH
CHJIBI OT 00bEMA TIOTPYKEHHOM YaCTH TeJIa M OT TUIOTHOCTH
KUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTHU Teja, OT
ra1yOuHBI, Ha KOTOPYIO IIOTPY>KE€HO TEeJN0; YCJIOBHUM
ILUIaBaHUsl TeJI, YCIOBUU paBHOBECHs pbluara U OJIOKOB);
y4acTBOBaTh B MJIAHUPOBAHUHN Y4YEOHOI'O HCCIEIOBaHUS,
coOupaTh YCTAHOBKY U BBIINOJHATH HU3MEPEHHUS, CIEeAys
NpEeAJI0KEH- HOMY IUIaHYy, (UKCHPOBATh PE3YJIbTATHI
MOJIy4€HHOM 3aBUCUMOCTH (PU3HMUECKUX BEJIIMYUH B BHUJIE
NPEeAI0KEHHBIX Ta0auIl U rpaduKoB, AejJaTh BBIBOJBI MO
pe3yibTaTaMM  MCCJIEIOBAHUSA—IIPOBOJUThE  KOCBEHHBIE
n3MepeHus: (PU3NYECKUX BEJIMYMH (IUIOTHOCTH BEIECTBA
JKMJIKOCTHU U TBEPAOTO TEJa; CWila TPEHUS CKOJIBXKEHUS;

TaBIICHHUE BO3/1yXa; BBITAJIKWBAIOIIAS cuna,
JMICUCTBYIOIAsT HA TIOTPYKEHHOE B IKUIKOCTH TEJIO;
KodhdunueHT MMOJIE3HOT O TIEUCTBUS MMPOCTHIX
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MEXaHU3MOB), CJEIysl MPEIJIOKEHHON HHCTPYKLUUHU: MPU
BBIITOJIHEHUU U3MEPEHUMN coOMpaTh IKCHEPUMEHTAIBHYIO
YCTAaHOBKY U BBIYHUCIISITH 3HAYEHUE NCKOMOM BEJIN-YHUHBI;

—Co0JII0IaTh MpaBuja TEXHUKH O0€30MacCHOCTH IpU padoTe C

1ab0paTOPHBIM 000PYIOBAHUEM;

—YyKa3plBaTh  OPUHLUMUIBLI  JEHCTBUS ~ OpUOOPOB U

TEXHUYECKHUX yCTPONCTB: BECHI, TEPMOMETP, JUHAMOMETD,
coolmaromniuecss  co-  Ccynbl, Oapomerp,  pblyar,
MOJBMXKHBIM M HEMOJABMXKHBIM  OJIOK, HaKJIOHHas
IUIOCKOCTB;

—XapaKTCpU30BaThb MPUHIUIIBL Z[GI\/JICTB nus HN3YUYCHHBIX

NpUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOM Ha HUX
onucaHuss (B TOM 4YMCJE: NOAIIMIHUKH, YCTPOUCTBO
BOJOINPOBOJA, THJPABIMYECKUNH  IIpecc, MaHOMETD,
BBICOTOMEP, ITOPIIHEBOH HACOC, apeoOMETp), HCIOIb3Ys
3HAaHUSI O CBOMCTBAX  (PU3MYECKUX  SBJICHUM |
HeoOXxoaumble (U3NUYECKHUE 3aKOHBI U 3aKOHOMEPHOCTH;

—NOpUBOAWTH MpuUMepbl [/ HaXOauTh HWHPOPMALUIO O

npuMepax MNPAKTUYECKOrO MCIIOJb30BaHUS (HU3MYECKUX
3HAaHUM B TIOBCEJHEBHOM JKW3HM JJii  OOeCleueHUs
O6ezonmacHOCTH  Mpu  oOpalieHuu ¢ nOpubopamMu U
TEXHUYECKHUMHU YCTPONCTBAMM, COXPAHEHUs 3J0pPOBbs U
COOJIFOZICHUSI HOPM JKOJIOTUYECKOTr0 IOBEJCHUSI B OKPY-
JKarollIeu cpesie;

—OCYIIECTBIISITh OTOOP HCTOYHUKOB HH(MOpPMAIMU B CETH

NHTepHeTr B COOTBETCTBUM C 3aJaHHBIM ITOUCKOBBIM
3alpOoCOM, Ha OCHOBE UMEIOIIMXCS 3HAHUH U IyTEM
CpaBHEHMSI pa3IUYHBIX HUCTOYHUKOB  BBIACISTH
nH(popManuio, KOTopas SBISETCS IMPOTUBOPECYMBON HIIU
MOXeET OBITh HEJJOCTOBEPHOI;

—HUCIIOJIB30BAaTh IIPU BbIIOJIHCHUUA y‘-IGGHBIX BaI[aHI/If/’I
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HAy4HO-IIOIIYJISIPHY IO JIUTEPATYPY (uznyeckoro
COIEp>KaHUsA, CIPAaBOYHBIC MaTEepHUAJbl, PECYPChl CETHU
HNHuTepHeT; BaneTs NpuéMaMyi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBanus HWHGOPMAIIMA U3 OJHOW  3HAKOBOM
CHUCTEMBI B IPYTYIO;



—CoO3JaBaThb COOCTBEHHBIE KpaTKUC MHUCbMCHHBIC W YCTHBIC
COOOIIEHNss Ha OCHOBE 2—3 HCTOYHHUKOB WH(pOpMAIHH
(dbuzmyeckoro coaeprkaHus, B TOM 4YHCJIE NyOJIUIHO
JeJIaTh KPaTKHE COOOIISHUS O Pe3ysIbTaTaX MPOSKTOB HIIH
y4eOHBIX  HCCJIEJOBAaHUM; MOpH  ITOM  I'PaMOTHO
HCTIIOJIB30BaTh M3YyYEHHBIH MOHSITUMHBIM anmapaTr Kyp- ca
(bu3MKH, COMPOBOXIAATH BRICTYILUICHHUE TIPEe3CHTAIIUCH

7

—IIpU BBINOJHEHUH Y4YE€OHBIX IPOEKTOB M UCCIEIOBAHUMN
pacnpenensiTe 00SI3aHHOCTH B T'PYIIE B COOTBETCTBHUU C
NOCTaBIEHHBIMH 3ajadyaMi, CJICAUTH 3a BBIINOJIHEHHUEM
miIaHa JIeHCTBHUI, aJeKBaTHO OIEHHUBATL COOCTBEHHBIM
BKJaJ B JCITEIIBHOCTH TPYIIIBI; BBI- CTpawBaTh
KOMMYHUKAaTUBHOE B3aMMOJICHCTBUE, YYUTHIBasi MHCHHE
OKPY KaIOIIHNX.

8 kiacc

[IpeameTHbie pe3ysbTaThl Ha 0a30BOM YPOBHE JTOJDKHBI
OoTpakaTb C(OOPMHUPOBAHHOCTDH Yy 00YYAIOIITUXCSI YMEHHM:
—MHCIIOJb30BaTh IOHATHUS: Macca M pa3Mepbl MOJEKYI,

TEMJIOBOE JBWKEHUE aTOMOB W MOJIEKYJI, arperaTHble

COCTOSIHHMSI BENIECTBAa, KPUCTALIMYECKHE € amMopQHBIC

TEJla, HACBIIIEHHBIM W HEHACBHIIIEHHBIN Iap, BIIAXKHOCTh

BO3/yXa; TeMmeparypa, BHYTPEHHSISI dHEPrus, TEIIOBOU

JIBUTATEJIb;,  DJIEMEHTApHbIM  JJIEKTPUYECKUM  3apsii,

DJIEKTPUUYECKOE MOJIe, NPOBOAHUKU U JUIJIEKTPHUKHU,

MOCTOSIHHBIN 3JIEKTPUUYECKU TOK, MAarHUTHOE MOJIE;
—pa3nu4uaTh SBJIeHUS (TEIUIOBOE paclIupeHue/ckaTue,

TemJionepeaayda, TEIJIOBOE pPaBHOBECHE, CMadyMBAaHUE,

KalWJUIApHBIE  SIBJICHWUS, HCIIApEHUE, KOHJICHCAllusl,

IUIaBJICHUE, KpUCTaJUTM3alus (OTBEpACBaHUE), KHUIICHHE,

Terionepeaayda (TErI0MPOBOHOCTb, KOHBEKIIUS,

U3JIyYE€HUE);  DJIEKTpU3aluus  TeJ, B3auUMOJICUCTBUE

3apsAa0B, JEUCTBHUA JJIEKTPUYECKOTO TOKa, KOPOTKOE

3aMbIKaHHE, B3aUMOJICICTBHE MAarHuTOB, JOCHCTBHE

MarHUTHOT'O MoJisi Ha MOPOBOJHUK C  TOKOM,
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SJICKTpOMAarHuTHas I/IHﬂyKHI/IH) 10 OIMUCAaHHUKO Uux
XapaKTCPHbIX CBOWCTB nu Ha OCHOBC OIIBITOB,
JIEMOHCTPUPYIOMIUX JaHHOE (U3NICCKOE SIBICHHE,

—pacno3HaBaTh IPOSIBJICHUE HW3YYCHHBIX (PU3HMISCKUX
SIBJICHUU B OKPY KAIOIIEM MHpPE, B TOM YHcie GU3NICCKUE
SIBJICHUSI B TPU- POJIC: TMOBEPXHOCTHOE HATSHKEHUE H
KalWUISIPHBIC  SIBJICHUST B TPUPOJIC, KPHUCTAJJIBI B
npuponae, wuziaydeHue CoOJHIIA, 3aMep3aHUE BOJIOEMOB,
MOpCcKHe Opu3bl, 0oOpa3oBaHHME pPOCHI, TyMmaHa, HWHed,
CHera; DJJICKTpHMYECKHE  SIBJICHHsS B  atrMocdepe,
SJICKTPHUYCCTBO JKUBBIX OPraHUM3MOB; MAIrHuMTHOC IIOJIC
3emnu, npeid 1oro- coB, pojib MAarHUTHOTO TIOJS JUIS
KN3HHAU Ha 36MJIC, IIOJIIPHOC CHUSIHHUC, opu 5TOM
IEPEeBOJIMTh  MPAKTUYECKYIO 3aJladyy B  y4eOHYIO,
BBIJICJISITh CYIIISCTBCHHBIC CBOMCTBA/TIPU3HAKHU
(DU3UYCCKUX SBIICHUM;

ONHUCHIBaTh M3yYEHHBIE CBOMCTBA TeNl U (PU3MYECKHUE SBICHUS,
HCHOJIb3ysl  (U3MYECKHE  BEJIWYHHBI  (TeMmeparypa,
BHYTPEHHSISI DHEPrusi, KOJIUYECTBO TEIJIOTHI, yIEIbHas
TETUIOEMKOCTH BEIIECTBA, YJICJIbHAS TEMJIOTa IJIABJICHUS,
yJieJabHas TEIUIoTa MmapooOpa3oBaHus, yACIbHAs TEIJIoTa
CrOpaHusl TOMJIWBA, KOI(PPHUIIMEHT MOJE3HOTO IACUCTBUS
TEIUIOBOI MAaIlIMHBI, OTHOCUTEJbHAs BJIaXXHOCTh BO3/1yXa,
SJICKTPUYCCKUN  3apsiji, CHJIAa TOKa, JSJICKTPUYSCKOS
HaNpsHDKCHHUE, CONMPOTHUBIICHUE TMPOBOJHUKA, YACIBHOE
COIIPOTHUBIICHUE  BeIllecTBa, pabdoTra ©W  MOIIHOCTH
DJIEKTPUYECKOTO TOKa); TIPH OIHCAHUU MPaABUIBLHO
TPaKTOBaTh (PU3UUECKUI CMBIC UCITOIB3YEMbIX BEIIMYUH,
00O3HAYeHUSI W CEOWHHUIBI (PU3HNUYECKUX  BEJIUYHH,
HaXOJIUTh hopmysl, CBSI3BIBAIOIINC TIAaHHYIO
(DU3UYECKYI0 BEIIMYUHY C APYTMMH BEJIMYHMHAMH, CTPOHUTH
rpauku  M3YYCHHBIX  3aBUCUMOCTEH  (DU3HYECKUX
BEJIINYHH;

—XapaKTepU30BaTh CBOMCTBA TeJ, PU3HMUCCKUEC SIBICHUS U
MPOIIECCHI, HCTIOJIB3YS OCHOBHBEIE MMOJIOKEHUS

MOJ'ICKy.]'ISIpHO-KHHCTH‘-ICCKOﬁ TCOpHUU CTPOCHHUA BCIICCTBA,
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MPUHIUIN CYNEPHO3ULIUH T0- JieH (Ha KadyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsia, 3a- KoH Oma juis
yuyacTtka mend, 3akoH  JDxoyms—IJleHna,  3aKkoH
COXpaHGHHsI DHEPTHHM; TIPU OTOM J1aBaTh CJIOBECHYIO
(hOopMyYIHPOBKY 3aKOHa u 3aIMCHIBATh ero
MaTeMaTH4YeCKOE BBIPAKCHUE;

—OOBSICHATH (PU3MUECKUE TIPOLIECCHl M CBOMCTBA TEJI, B TOM
yuciae M B KOHTEKCTE  CHTyallMii  NIPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATE MPUUYUHHO-
CJICICTBEHHBIC CBsI3U, CTPOUTH OOBICHEHHE H3 |—2
JIOTUYECKUX IIaroB C ONoOpod Ha 1—2 U3y4YEeHHBIX
CBOMCTBa (PU3UUECKUX SBJICHUM, (DU3UUECKUX 3aKOHOB
WJIN 3aKOHOMEPHOCTEH;

—pemrate pacd€THbIC 3a7a9u B 2—3 JICHCTBUSI, UCIIOIL3YS
3aKOHBI M (OpPMYyJbI, CBSA3bIBAIOMINE (DU3UUYECKHUE
BEJIMYMHBI: Ha OCHOBE aHaju3a YCJOBHUS 3aJayu
3alMCHIBATh KPAaTKOE YCJIOBHE, BBISIBIISITH HEIOCTATOK
JMaHHBIX JJIs1 pEIICHUs] 3ajJadyd, BbBIOMpATh 3aKOHBI H
dbopmynbl, HEOOXOAUMEBIE sl €€ pelIeHus, MPOBOIUTH
pac- 4YE€Thl W CpaBHHBATh TIOJYUYCHHOE 3HAYCHHE
(bu3muecKoil BEIMYUHBI C U3BECTHBIMU JTaHHBIMU;

pacrio3HaBaTh MNpPOOJIEMBI, KOTOPhIE MOXXHO pPEUIUTH MpHU
MOMOIIU (PU3NUECKUX METOJOB; MCIIOJb3Yysl OIMCAaHUE
WCCJICIOBAHUS, BBLACIATH IMPOBEPSIEMOE IPEIOIOKEHHE,
OIICHUBATh MPaBWIBHOCTH MopsiJIKa MIPOBEJICHUS
WCCJICIOBAaHUS, JICJIaTh BHIBO/IHI,

—TIPOBOJIUTH OMBITHI TIO0 HAOIMIOACHHUIO (PU3UIESCKUX
SIBIICHUM WM (U3NYECKUX CBOMCTB Ted (KamWJUISIpHbIE
SIBJICHUSI, 3aBUCUMOCTbD JIaBJICHUS BO3/yXa OT €ro oobéma,
TeMIIEpaTypbl; CKOPOCTH IIPO-

1lecca OCThIBaHUsI/HArpeBaHUs MPU HU3IYyYSHUH OT I[BETA
WU3JTy4arolIe/morJomaroneil  MoBEPXHOCTH; CKOPOCTh
HUCIAapeHUs BOAbBI OT TEMIIEPATYPHI KUJIKOCTH U IJIOIIAU
€€ MOBEPXHOCTH; JIEKTPHU3ALMS TE€JI U B3aUMOIECHCTBHUE
AIIEKTPUYECKUX 3aPSI0B; B3aUMOJICMCTBUE IMOCTOSIHHBIX
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MarHuTOB, BU3yaJn3aIust MarHUTHBIX roJiei
MOCTOSIHHBIX MAarHUTOB; JI€HCTBUS MAarHUTHOTO IIOJISI Ha
MPOBOJAHUK C TOKOM, CBOMCTBa 3JEKTPOMAarHuTa, CBOM-
CTBa AIIEKTPOABUTATEIIS MMOCTOSIHHOTO TOKA):
bopmynupoBaTh IpoBEpsEMbIC MPEATION0KEHHUS, COOUpATh
YCTAHOBKY M3 MPEUIOKEHHOTO 000PYI0BaHHUS; OITUCHIBATH
XOJ1 OTbITa U (POPMYITUPOBATH BHIBO/IBI;

BBITIOJTHSATh psiMbIe U3MEpeHUs TeMIepaTyphl,
OTHOCHUTEJIBHOM  BJIAKHOCTH  BO3JyXa, CHJIBI  TOKa,
HAIPS>KEHUS C UCTIOJIb30BAaHU- €M aHaJOrOBBIX MPUOOPOB
U JaTYUKOB  (PU3UYECKUX  BEJIMYMH; CpPaBHUBATHh
pe3yiabTaThl HM3MEPEHUM C Yy4uE€TOM 3aJaHHOHW abco-
JIIOTHOU ITOTPEIIHOCTH;

—TPOBOJIUTH HCCIIeIOBaHNE 3aBUCUMOCTH OJTHOM
(¢u3myeckoll Be- JUYUHBI OT JAPYroMl C MCIOJIb30BaHUEM
NpsIMBIX  WM3MEpPEeHUN (3a- BHCUMOCTH COINPOTUBIICHUS
MPOBOJHUKA OT €ro JUIMHBI, IUIOMAAd IOMEePEYHOro
CEUEHMs] U  YyJACJIBHOIO  COMNPOTHUBJICHHUS  BEIIECTBa
MMPOBOJIHHUKA; CHJIBI TOKA, WAYIIETO 4Yepe3 IPOBOJIHHK, OT
Harpsi- KEHHS  HAa  TIPOBOJHHKE; HcClIeI0BaHUE
[IOCJIEIOBATEILHOIO M Ma- PaJUIEJIbHOIO COEIUHEHMI
MIPOBOJITHUKOB): TUIAHUPOBATh MCCJENO0- BaHHE, COOUpPATH
YCTaHOBKY u BBITTOJTHSATh MU3MEpeHus, cienys
MPEJIOKEHHOMY  IJIaHy,  (UKCHUPOBATh  PE3YJIbTAThI
MOJIYyYeHHOW 3aBHUCUMOCTH B BHJEC TaONWIl W TpadUKOB,
JienaTh BEIBOABI 110 Pe- 3yJIbTaTaM HUCCIICIOBAHMS;

—TpPOBOJINTh KOCBEHHBIE HM3MEpeHUs (DU3NYECKUX BEIUYUH
(yoenp- Hasg TEMJIOEMKOCTb BEIIECTBA, COINPOTHUBIICHUE
NPOBOJHMUKA, pa- 00Ta MW MOIIHOCTb 3JIEKTPHUUYECKOTO
TOKA): IJIAHUPOBATH u3Mepe-  HUS, cobuparthb
SKCHEPUMEHTAJIbHYIO  YCTAaHOBKY, CJIeAys  Hpeajio-
YKEHHOW MHCTPYKIIMH, U BEIYUCIISITh 3HAUCHUE BEJTUYUHBI;

—CcoO0JI01aTh TIpaBUJla TEXHUKK O€30MacHOCTH IpHU padoTe ¢
11a00- paTOPHBIM 000PY/I0BAHUEM;

—XapaKTepu30BaTh MPUHIUIIBI JAEHCTBUSA M3Y4YEeHHBIX

NpUOOPOB U TEXHUYECKUX YCTPOMCTB C OIMOPOH Ha HUX
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onucaHus (B TOM YHC- JI€: CUCTEMA OTOIUIEHUS JOMOB,
TUTPOMETp, TapoBasi TypOWHA, aMIepMeTp, BOJbBTMETD,

CUETUMK BJIEKTPUYECKOH SHEPIuu, 3JIeK-
TPOOCBETUTEIIbHBIE puoOpHI, HarpeBaTeJIbHbIE
3JIEKTPONPUOOPHI (mpumepsl), JJIEKTPUYECKHE

OPCAOXPAHUTCIIN, DBJICKTPOMAIrHUT, OJJICKTPOABUIATCIIb
ITIOCTOSHHOI'O TOKa), HUCIIOJIB3Ys 3HAHUA O
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CBOMCTBaxX (DUBHMYECKUX SBJICHUH ©W HEOOXOJNMBIC
(buznueckne 3aKOHOMEPHOCTH;

—paclo3HaBaTb MIPOCTBIC TCXHHUYCCKHUC YCTpOﬁCTBa u

W3MEpUTENb- HbIe MPUOOPHI MO CXEMaM U CXEMaTHYHBIM
pucyHkaM  (KHAKOCT- HBIM  TEpPMOMETp, TepMOC,
MNCUXPOMETP, TUTPOMETP, JABHUrATEIIb  BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT); COCTABIITH CXE- MBI
DJIIEKTPUYECKUX  LENe C  MOCIEeNOBATEIbHBIM U
napajuieib- HbIM COCJIUHEHHEM DJJIEMEHTOB, pasziuyas
YCIOBHBIE  OO0OO3HAYEHUS DJIEMEHTOB  JJICKTPUUECKUX
nenei;

—IMPUBOJAUTH MPUMEPBI/HAXOIUTh UH(OPMAIIHIO O TTpUMEpax

IIpak- TUYECKOIO MCIIOJIb30BaHMs (PU3UYECKUX 3HAHUU B
[IOBCEHEBHON KU3HU U1l oOecrieueHus: 6€30MacHOCTH MpU
oOpamenuun ¢ 1pubo- pamMu U TEXHUYECCKUMH
YCTPOMCTBAMHU, COXPAHEHUSI 30POBBS U COOJIOJICHUS
HOPM 2KOJIOTHYECKOT0 MOBEACHUS B OKpYXKaloIlel cpene;

—OCYILIECTBIATh  MOUCK  HHpopMaruu  (PU3HMUYECKOTO

coaepkaHus B ceTH VHTepHET, Ha OCHOBE MMEIOIIUXCS
3HAHUW M INYTEM CpaB- HEHUsS  JIONOJHUTEIIbHBIX
HWCTOYHHUKOB BBIIEJISITh HMH(POPMALMIO, KOTOpas SBISETCS
MIPOTHUBOPEUNBON MIIM MOKET OBITh HEJIOCTO- BEPHOMA;

—HUCIIOJI30BAaTh IIPU BbIITOJIHCHUHU y‘-I€6HLIX SaI[aHI/Iﬁ

HAy4YHO-TIO-  NYJSPHYIO  JUTEpartypy  (HU3NYECKOro
COJZlep>KaHMsl, CIIpaBOYHBIE MaTepHallbl, PEecypchl CEeTU
WnTtepHer; Baagetp nOpuémMamMu  KOHCIEKTHPOBAHUSA
TeKcTa, mpeoOpa3oBaHus uHPOpMaLUU U3  OJHOU
3HAKOBOM CHUCTEMBI B JIPYTYIO;

—CO3JaBaThb COOCTBCHHBIE IMMMCHbMEHHBLIC U KpaTKUC YCTHBIC
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cooOuie- HuUsA, 0000mas uHPOPMALMIO U3 HECKOJIbKUX
HUCTOYHUKOB (HU3U- UYECKOTO COJEepXKaHusi, B TOM YHCIE
MyOJIUYHO TIPEJCTaBISATh pe- 3yJIbTaThl MPOCKTHOM WIN
HCCJIE0BATEIbCKON  JIEITEJIbHOCTH; IPU 3TOM TI'PaMOTHO
HCIIOJIb30BaTh M3YYEHHBIA TMOHATHUHBIN am- mapatr Kypca
(bU3MKHU, CONPOBOK/IATh BBICTYIUIEHHE PE3EHTA- LIUEH;



—IIpU BBIMOJIHEHUU Y4YE€OHBIX TMPOEKTOB M HCCIEIOBaHHI
(usznye- CKHUX MPOILECCOB pPaCHIpPENeNsiTh OOS3aHHOCTH B
IpyIie B COOTBET- CTBHUM C IOCTABJICHHBIMH 3ajlauyamu,
CJICIWTh 3a BBINOJHCHHEM IUIAaHA JACUCTBUA W
KOPPEKTHUPOBATH €0, aJIEKBATHO OIIEHUBATh COOCTBEHHBIN
BKJIa/1 B OCATCIBbHOCTH rpynIbl; BBICTpauBaTb KOM-
MYHHUKATHUBHOC B3aHMOﬂCﬁCTBHC, OposBIIsAsA I'OTOBHOCTB
pa3peniath KOH(MIUKTHL.

9 kiacc

[IpeameTHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JIOJKHBI
OoTpakaTh C(OOPMHUPOBAHHOCTH y O0YJAIOIINXCSI YMEHHM:
—MCIIOJIb30BaTh MOHATHUS: CUCTEMa OTCUETa, MaTepruaIbHas

TOYKA, TPACKTOPHS, OTHOCHTEIHBHOCTh MEXaHUYECKOI'O

nBWKeHUs, aAedopmanus  (ympyras, IJIacTH4YecKas),

TpeHHUEe, NEHTPOCTPEMHUTEIIFHOE YCKOPEHHE, HEBECOMOCTh

U TIEpEerpy3KH; IEHTP TSDKECTH; aOCOIIOTHO TBEPIIOE

TE€JNO, LEHTP TSDKECTH TBEPIOro Teja, pPaBHOBECUC,

MEXaHUYeCKHEe KOoJIeOaHUs U BOJHBI, 3BYK, HH(PPa3BYK U

YIBTPa3BYK; JICKTPOMArHUTHBIC BOJIHBI, IIIKAJIA SJIEKTPO-

MarHHUTHBIX BOJIH, CBET, OIM30pPYKOCTH u

NAIbHO30PKOCTh, CIIEKTPHI HCITYyCKaHHUS W TIOTJIOIICHHS,

anbda-, O0eta- W raMMa-H3IIydeHHUs, WU3OTOIIbI, sACpHAs

SHEPreTUKA;

—pa3nauyaTh SABJICHUS (PAaBHOMEPHOE U HEpPaBHOMEpPHOE
MPsIMOJIMHEITHOE JBUKEHUE, PaBHOYCKOPEHHOE
NpSIMOJIMHEHOE JIBMJKEHHME, CBOOOJHOE TAJeHHUE Tel,
paBHOMEpHOE JIBIDKCHUE o OKPY>KHOCTH,
B3aMMOJICICTBUE TeJI, pPEaKTUBHOE JIBMIKEHHE, KoJieba-
TeJIBHOE JBHIXKCHHE (3aTyXamolle ¢ BBIHYXJICHHBIC
Kojie0aHus), pe30HAHC, BOJIHOBOE JIBM)KEHUE, OTpaKeHUeE
3ByKa, IPSAMOJIMHEWHOE PacHpOCTpaHEHUE, OTPAKECHUE U
MpEeJIOMIICHUE CBETAa, IOJI- HOE BHYTPEHHEE OTpPaKCHHUE
CBETa, pa3JIOKEHHE OEJIOr0o CBETa B CIIEKTP M CIOKECHUE
CIIEKTPaJIbHBIX IIBETOB, JIUCIIEPCHSI CBETa, €CTECTBEHHAs
PaauoOaKTUBHOCTh, BO3HMKHOBEHHE JIMHEHYATOTO CIIEKTpa
W3JTyYEHHs) 110 OMMCAHMIO UX XapaKTepPHBIX CBOWCTB U Ha
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OCHOBC OIIBITOB, ACMOHCTPUPYIOLINX JAaHHOC
(busznueckoe siB-JICHUE;

—paciio3HaBaTb MPOABJICHUC HN3YUYCHHbIX (1)I/I3I/I‘—IGCKI/IX
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SIBJIGHUW B  OKpyXaroleM Mupe (B TOM 4uCHe
(uzndeckue sIBICHUS B MPHU- POJCS: NPUIUBBI U OTJIUBBHI,
nBrokeHre miaHeT COJIHEYHOW CHCTEe- Mbl, PCaKTHBHOE
JIBM)KEHUE S>KUBBIX OPraHU3MOB, BOCHPHUSITHE 3BYKOB
KHUBOTHBIMU, 3CMJICTPSICCHI/IC, CGI\/’ICMI/I‘-IGCKI/IC BOJIHHBI, ny-
HaMH, 3XO, IIBE€Ta TCJI, OIITUYCCKHUC ABJICHUSA B HpI/IpOI[C,
OMOJIOTNYECKOE nencTBue BUIUMOTO,
YIBTPAa(UOIETOBOIO ¥ PEHTICHOBCKOTO  HM3JIyYCHUH;
€CTCCTBCHHBIN PaIMOAKTUBHBIN (POH, KOCMHUYCCKHUE JIy4H,
paguoOaKTUBHOE U3JIy4YE€HUE [PUPOAHBIX MHUHEPAJIOB;
ﬂeﬁCTBHe paﬂHOaKTI/IBHI)IX I/I3Hy‘~IeHI/Iﬁ Ha OpFaHHSM qc-
JIOBEKA), MPH 3TOM MEPEBOJAUTH MPAKTUUYECKYIO 3aJ1a4y B
Y4eOHYI0, BBIJCIISITh CYIICCTBEHHBIC CBOWMCTBA/TIPU3HAKH
(DUBUYCCKUX SIBJICHUM;

—OMNHWCHIBaTh M3yYEHHBbIE CBOWMCTBA Tel U (PU3UYECKUE
SIBJICHUSI, MC- [TOJIb3Ysl (PU3NUECKHUE BEJIMYHHBI (CpEaHsIs U
MTHOBE€HHass CKOpPOCTh Teja TMpU HEPaBHOMEPHOM
JIBIDKCHUH, YCKOpPEHHE, IE€pEMELICHHUE, IIyTh, YIJIOBas
CKOpOCTb, CHJIa TPEHMs, CHJIa YIPYTrOCTH, CUJIA TSXKECTH,
yCKOpeHHe CBOOOJHOIrO MaJeHHs, BEC Teya, UM- ITYyJIbC
Tena, WMIIYJIbC CHJIBI, MeXaHuW4deckas pabota U
MOIIHOCTh, MOTE€HUHUAJbHAsI JHEPrus Teja, IMOJHSITOrO
HaJ, MOBEPXHOCTBIO 3€MJIH, ITOTCHUHAJIbHAS DHEPrus
C)KaTOM TIPY)KMHBI, KWHETHYECKasi DHEPrus, IIOJIHAsA
MeXaHU4YecKasi SHEprus, MepuoJl M YacToTa KojeOaHUH,
JUIMHA BOJIHBI, TPOMKOCTHb 3ByKa M BBICOTa TOHA, CKO-
pOCTh CBe€Ta, IOKa3aTelb IPEJIOMJIICHUS Cpeabl); IpU
ONHMCAaHUM IIPaBUJIBHO TPAKTOBaTh (PU3UUECKUN CMBICI
WCIIOIb3YEMbIX BEJIU- YWUH, OOO3HAUE€HUS W €IUHMLbI
buznueckux BEJINYUH, HaXOJUTh dhopmyIbl,
CBSI3BIBAIOIIME JAaHHYIO (U3MYECKYIO0 BEJIHYUHY C JIpy-
TMMU  BEJIUYUHAMHM, CTPOUTH TIpaPUKU HU3YyUYEHHBIX
3aBUCUMOCTEHN PU3UYECKUX BEIMYUH;



—XapaKTepHU30BaTh CBOWMCTBA TeJ, (PU3NUECKUE SBICHUS U
MPOIIECCHI, UCTIOJIb3YSI 3aKOH COXPAaHEHUS YHEPTUH, 3aKOH
BCEMHUPHOTO TSATOTEHUsS, TPHUHIIAI CYNEPIIO3UIINN CHII,
NPUHIIUIT OTHOCUTENbHOCTH ['anmunes, 3akoHbl HproToHA,
3aKOH COXpAaHEHMUs] HMIIYJIbCa, 3aKOHbl OTPaXXEHUS U
MpEeJIOMJICHUS CBETa, 3aKOHBI COXpPAHEHMs 3apsJ0BOrO U
MacCOBOT'O YHCEJI MPH SACPHBIX PEAKIHSAX; IMPH ITOM
JlaBaTh CIIOBECHYIO (POPMYJIMPOBKY 3aKOHAa M 3allHCHI-
BaTh €r0 MaTEeMaTUYECKOE BhIPaKECHUE;

—O0OBSICHATH (U3UIECKHUE TTPOIIECCHI U CBOMCTBA TEJI, B TOM
Yyhcjie U B KOHTEKCTE  CHUTyallUd  MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATE IMPUYUHHO-
CJICICTBEHHBIEC CBSI3U, CTPOUTH OOBICHEHHE U3 2—3
JIOTUYECKUX MIaroB ¢ OMnopod Ha 2—3 H3YUYEHHBIX
CBOMCTBa (PU3UUECKUX SBJICHUM, (U3UUECKUX 3aKOHOB
WJIM 3aKOHOMEPHOCTEH;

—pemaTh pacuy€THbIC 3aja4yu (OMUpPAIOIIMECs] HA CUCTEMY
n3 2— 3 ypaBHEHUI), UCIIOJb3YysI 3aKOHBI U (POPMYJIBI,
CBsI3pIBAlOIIMEe (PU3UYECKHE BEJIWYHMHBI: HAa OCHOBE
aHaJM3a yCJIOBHUS 3aJ1a4M 3a- MUCHIBATh KPATKOE yCIIOBHE,
BBEISIBIIITH HEJOCTAIONINE WM W30BI- TOYHBIC JaHHEIC,
BBIOMpAaTh 3aKOHBI W (GOopMysbl, HEOOXOIMMBIC IS
pelieHus, MPOBOJUTH pacuéTol u OIICHUBATH
PEATUCTUYHOCTh TIOJIyYE€HHOTO 3Ha4YeHUs (u3nueckoi
BEJIMYHHEIL;

—pacro3HaBaTh MpoOJIEeMBbI, KOTOPbIE MOXKHO PEIIUTh MpU
oMo (PU3UUECKUX METOHOB; HWCIIOJIB3Ys OIMCAaHUE
HCCJIEIOBAaHUSI, BBIICISITh MPOBEPSEMOE MPEINOI0KEHHE,
OLICHUBATh MIPaBUIIBHOCTD nopsiaKa MIpOBEACHUS
WCCIEOBAaHUs, JeNaTh  BBIBOJBI, HHTEPIPETUPOBATH
pe3yIbTaThl HAOJIIOCHUN U ONIBITOB;

—TMpPOBOJAUTHh ONBITHI IO HAOJIIOJEHUIO (PU3HYECKUX
SIBICHUNA WM (PU3WYECKUX CBOWCTB Tel (HU3ydeHHUE
BTOpOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUS PHEPTHUU;
3aBUCHUMOCTb II€pHOJIa KoJieOaHui

HNPY>XUHHOIO MasaTHHUKa OT MacChbl TIpy3a H JKECTKOCTU
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NPYXKUHBI M  HE3aBUCUMOCTb OT AaMIUTUTYIbl  MaJlbIX
KoJIEOaHUM; MPSIMOJIMHENHOE paclpOCTpaHEHUE  CBETa,
pasnokeHne Oeloro CBETAaB CIEKTpP; M3yYEHHE CBOICTB
n300paxeHus B IJIOCKOM 3epKaje U CBOICTB
n3o0pakeHus IpeamMeTa B coOuparomieid JIMH3e; Ha-
OJfofieHue  CIUIOIIHBIX M JIMHEHYaThIX  CIEKTPOB
M3IIyYeHUsI): CaMOCTOSITEIbHO CcOOMpaTh YCTaHOBKY W3
M30BITOYHOrO Habopa oOOOpyJAOBaHUS; OIKCHIBATH XOJ
OIBITA U €T0 Pe3yJIbTAThl, (HOPMYJIUPOBATH BEIBOJIBI,

—IMpPOBOJAUTh NPU  HEOOXOAUMOCTH  CEPUI0  MPSIMBIX

W3MEpEHUH, OIpenelsisi cpeaHee 3HAauYeHUE H3MEpsIeMO
BEeIWYHHBI ((POKYCHOE pAaCCTOSHUE COOUPAIOIICH JIMH3BI);
000CHOBBIBATH BBIOOP CIIOC00a M3MEPEHUS/U3MEPUTEIHLHOTO
npubopa;

—TMPOBOAUTH HWCCJIEIOBAHUE 3aBUCUMOCTEH  (DU3HMYECKUX

BEJIMYMH C  HUCIOJB30BAHWEM  MNPSIMBIX  WU3MEpPEHUH
(3aBUCUMOCTh IIyTH OT BpPEMEHHU IpU PABHOYCKOPEHHOM
JIBIKEHUH 0€3 HayaJbHOM CKOPOCTH; MepHoja KoJieOaHUM
MAaTEMaTUYECKOTO MAasiTHUKA OT JUIMHBI HUTH; 3aBUCUMOCTH
yrjia OTpa)keHHsT CBeTa OT yIja IMaJeHus MU yria
NpejioMJIeHUsT  OT  yIyla  TaJIeHus): IUIAHUPOBATh
HCCIeOBAaHUE, CAMOCTOATENIBHO CcOOMpaTh YCTAaHOBKY,
(uKcUpoBaTh  pe3yJbTaThl IOJYYEHHOH 3aBHUCHMOCTHU
(U3MYeCKNX BEIWYUH C YYETOM 3aJaHHON IOTPEIIHOCTH
M3MEpEeHUi B BUAE TaOIUIl U rpadHKOB, ANaTh BHIBOABI 11O
pe3yJibTaTaM HCCIIEIOBAHNS;

—IPOBOANTH KOCBCHHBIC U3MCPCHUA (1)I/ISI/I‘ICCKI/IX BCJIIMYNH
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(cpemHsii  CKOpPOCTh M YCKOpEHHE  Tela  IpH
PaBHOYCKOPEHHOM JIBU)KEHHH, YCKOpEHHE CBOOOIHOIO
MajeHus1, KECTKOCTh NMPYKUHBI, KOOPOUIHEHT TpeHUs
CKOJIBXKEHHMSI,  MeXxaHuueckas  pabora M MOIIHOCTb,
4acToTa W TepuoJa KoJeOaHWii MaTeMaTHYeCKOro H
MPYKUHHOT'O MasiTHUKOB, ONTHYECKasl CHJIa COOMparoen
JIMH3BI, PAJIUOAKTHUBHBIN (DOH): IAHUPOBATH U3MEPCHUS,
coOUpaTh HKCIIEPUMEHTAIBbHYIO YCTAaHOBKY U BBIMOJIHSTH
U3MEPEHUs, Cleaysd IMPeAJI0KEHHOW  HMHCTPYKIIHUU;



BBIYUCIIATH 3HAQUYCHUC BCJIIMYHNHBI n AHAJIN3UPOBATH
MOJIy4Y€HHBIC PE3yIbTaThI;

—C00I10/1aTh MpaBUJla TEXHUKU O€30MaCHOCTU HpHU padoTe ¢
n1abopaTopHBIM 000PYIOBAHUEM;

—pa3au4aTh OCHOBHBIE MPU3HAKU U3YyYEHHBIX (PU3UYECKUX
Moje- JieH: maTtepualibHasi TOuKa, aOCOJIOTHO TBEpIOE
TEJ0, TOYEYHBIM MCTOYHUK CBETa, Jy4, TOHKas JHH3a,
IJranertapHad MOJACJIb aTO- Ma, HYKJIOHHad MOJCIb
aTOMHOTO s/1pa;

—XapaKTCpru30BaTb MPUHIUIIBI Jl@f/iCTBI/IS[ HN3YYCHHBIX
npuOOPOB U TEXHUUYECKUX YCTPOWCTB C OMOPOM HA HX
onucanuss (B TOM 4YHCJE: CHUIOMETpP, JAaTYUKHU
IIOJIOJKEHUS, PACCTOSIHUSA U YCKOPEHHUA,

pakera, DJXOJOT, OYKH, IIEpUCKOIN, (QoToanmapar,
ONTUYECKUE  CBETOBOJIbI, CIIEKTPOCKOI,  JO3UMETD,
kamepa BwuiabcoHa), HCmoNB3ys 3HAHUS O CBOWCTBax
dbuznyeckux SBICHUH U HEOOXOIUMbIE (PU3UYECKUE
3aKOHOMEPHOCTH;

—MWCHOJIb30BaTh CXEMBI M  CXEMAaTHYHBIC  PHUCYHKHU
W3YYCHHBIX TEXHUYECKUX YCTPOWCTB, HM3MEPHUTCIIHHBIX
NpUOOPOB M TEXHOJIOTHYECKUX IMPOIIECCOB MPH PEIICHUH
YU4eOHO-TIPAKTUYECKUX 3aJ7lady; OINTHYECKHUE CXEMBbI JJIst
IMIOCTPOCHHUS HM300paKEHU B IUIOCKOM 3€pKaje |
cobuparoiieit IMH3e;

—TIPUBOUTH TTPUMEPBI/HAXOIUTh UHPOPMAIIUIO O TIpUMEpax
MPAKTUYECKOTO HWCIOJIB30BaHUS (PU3WYSCKUX 3HAHUW B
TTOBCETHEBHOM KU3HU JJIs1 o0ecrieueHusi 0€30MacHOCTH TPHU
oOpameHun ¢  npubopamMm U TEXHUYECKUMHU
YCTPOWCTBAMH, COXpPAHCHUS 3J0POBbSI U COOIIOACHHUS
HOPM JKOJIOTHUYECKOT0 MOBEJICHUS B OKPYKAIOIIEeH cpelie;

—OCYIIECTBJISITH  MOUCK  HHGOpMauuu  (HU3NUYECKOro
colepkaHuss B ceThu HMHTEpHET, CaMOCTOSTEIHLHO
bopmynupysi MOMCKOBBIM  3ampoc, HAXOAWUTh IYyTH
OTIpEeJICIICHUs] JTOCTOBEPHOCTH TMOJYYECHHOW WHQOpMAITUU
HAa OCHOBE HMECIONIMXCS 3HAHHUU U JOIIOJHUTEIbHBIX
HCTOYHHUKOB;
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—HUCIIOJIb30BaTh IIPHU BBIITOJHCHUHA y‘IC6HBIX SaI[aHI/Iﬁ
HAayYHO-IIONYJISIPHY IO JTeparypy (buznIecKoro
ColleprKaHUsl, CIIpaBOYHBIE MaTEpHalIbl, PECYpPCHl CETH
HWurtepuer; Brmagerh npuéMaMu  KOHCIEKTHUPOBAHUS
TeKCTa, IMpeoOpa3zoBaHusl HHOpPMAIMM U3  OJHOM
3HAKOBOM CUCTEMBI B JIPYTYIO;

—CoO31aBaThb COOCTBEHHbBIE ITUCbMEHHBIE U YCTHBIC COO6IIICHI/I$[
Ha OCHOBE I/IH(l)OpMaHI/II/I N3 HECKOJBKHUX NCTOYHUKOB
(buzmyeckoro cosiepkanus, myOJIMIHO MPEACTABIATH
pe3yJbTaThl IPOEKTHOMN WUIIU UCCIIEA0BATEIBCKOM IESITETbHOCTH;
IIPU 3TOM I'PAMOTHO UC- MOJIb30BAaTh U3YUYEHHBIN MOHATUWHBIN
amnmapaT M3y4aeMoro pas-jaena (UMK U CONPOBOXKIATH
BBICTYIUICHUE Mpe3eHTalueiic ydéToM 0coOeHHOCTEN
ayJUTOPUN CBEPCTHUKOB.
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FEMATHUYECKOE TIAHMPOBAHHME

7 xnacc (68 u)

TemaTuuecku

OcHoBHbIE€ BHbI JIeSITEJIbHOCTH

npupoae (2 1)

npuponasl. Pusnye-
CKHE SIBJICHUS:
MEXaHu4e- CKHUe,
TEIUIOBBIE, DJIEKTpHUYE-
CKHE, MarHUTHBIE,
CBETOBBIC, 3BYKOBBIE

G OcHoBHoOe p
010K yammxcs (H BHE y4eOHbIX
’ cojep:KaHue y Ulll . (Ha yposue yue
TeMa neiicrBuii)l
Pa3znen 1. ®@usuka u eé posib B MO3HAHUM OKPY:KAKOIIET 0
mupa (6 4)

duzuka — dusznka — HayKa o BrisiBnenue paznuuuii Mex1y GU3NUECKUMHU U
HayKa o npupone. SABienus xuMu4Yeckumu ripespameHusMu (MC — xumus).

PacniosnaBanue u kiaccugukanus
(uznuecKkux sBJICHUN: MEXaHUUYECKUX,
TEIUIOBBIX, AJIEKTPUYECKUX, MAarHUTHBIX U

CBETOBBIX.
HaOnronenue n onucanne GpU3NUECKUX sIBJICHUMN




duznueckue dusnueckue OnpeneneHue UEHBI JIEJICHUS TIKAJIbI

BEJIHYHMHDI BEJIMYMHBI. I3MepeHne | u3MeputTesbHOro npubdopa. U3mepenue JIMHEHHBIX
(29) (bU3UYECKUX BEIIMYUH. pa3MepoB TeNl U NPOMEKYTKOB BPEMEHU C YUETOM
dusuyeckrue NpuoOopsl. | MOTPEUIHOCTEMN.
ITorpeImHocTh H3mepenune o0bEMa )KHUJIKOCTH U TBEPAOTO Tea.
H3MEpPEHHIL. H3mepenune temmepaTypbl IpU TTOMOIIHA
MesKIryHapoHast JKMIKOCTHOI'O TEPMO-METpa U JIaTIYUKaA
CHCTEMa €IUHUIL TeMIICPaTypPhI.

BrinonHeHne TBOPUYECKUX 3aJaHUM 10 MOUCKY
croco00B M3Mepe- HUsl HEKOTOPBIX (PU3UYECKUX
XapaKTEePUCTUK, HAIIPUMEDP PAa3MEPOB MAJIBIX
00BEKTOB (BOJIOC, MPOBOJIOKA), YIAJIEHHBIX

1 Ilpu paspaboTke paGodeii mporpaMMsl B TEMAaTHUECKOM IIAHUPOBAHHHU JOKHBI OBITH yUTEHBI
BO3MOKHOCTU HCIIOJb- 30BaHUS AJIEKTPOHHBIX (LIM(POBBIX) 0O0pa30BaTEeNbHBIX PECYpPCOB,
SBISIIOIIUXCA ~ Y4eOHO-METOAMYECKMMHU  Marepuajia- MM (MyJIbTUMEIUWHBIE MPOTrpaMMBI,
3JIEKTPOHHBIE YYeOHUKHM U 3aJaYHUKH, AJICKTPOHHBbIE OMOJMOTEKH, BUPTyalbHbIE J1abOOpaTOpHH,
WTPOBBIE TPOTPaMMBI, KOJUIEKIIMM LH(PPOBBIX 00Pa30BaTEIbHBIX PECYPCOB), PEATHIYIOIINX
nunakTu- yeckue Bo3MokHoctu UKT, comepkanne KOTOPBIX COOTBETCTBYET 3aKOHOIATEIIHLCTBY 00
00pa3oBaHUU.



00BEKTOB, OOJIBIINX PACCTOSIHUN, MAJIBIX
MPOMEXYTKOB BpeMeHHU. OOcyxK/1eHue
npeajaraeMbIix cnoco0oB

EcrecrBeHHO-
HAY4YHBII
MeTO/
no3Hanus (2

4)

Kak ¢uszuka u npyrue
€CTECTBEHHBIC HAyKH
n3yda- T OIpUPOLY.
EcrtecTBen-
HO-HAy4YHBIN METOJ
IMO3Ha- HUS:
HaOJII0IEHHE,
IMOCTAaHOB-Ka HAY4YHOT'O
BOIIPOCA, BBIJIBMIKCHUE
THITIOTE3, SKCIIEPUMEHT
10 TIPOBEPKE TUMOTE3,
00BsICHEHHE HAOIIIO-
JIaeMOTO SIBJICHUS.
Onucanue GU3NIECKUX
SIBICHUU C IIOMO- IO
Moaeiei

Br1iBrKeHHE THIIOTES, O0BSCHSOIINX
MPOCTHIE SIBJICHUSI, HAIIPUMED:

— [IOYEMY OCTAaHABJIMBAETCS JBUXKYIIEECS I10
FOPU30HTAJILHON IOBEPXHOCTH TEJIO;

— MOYEeMY B KAPKYIO IIOr0/1y B CBETJION OJIeXK 1€

npoxJjJagHel, 9eM B TEMHOM.
peIIoKEHHE CITOCOOOB MPOBEPKH THIIOTES.

[IpoBenenue uccienoBaHus MO MPOBEPKE KaKOM-
b0 TUIOTe- 3bl, HAIIPUMEP: AAJbHOCTh MOJETA
HIapUKa, MOYLIEHHOIO TOpH- 30HTAJbHO, TEM
0osbIIe, yeM 00JIbIIe BHICOTA ITYCKa.

ITocTpoenune mpocTermux mopaenei

(usmyeckux siBiaeHUi (B BUJIe PUCYHKOB WIIU
CXEM), Halpumep NaJeHUe NpeaMeTa;
MPSIMOJIMHEWHOE pacIpOCTPaHEHHUE CBETa

Paznen 2. [leppoHayaibHble CBeJeHUSI O CTPOCHUH
BemtecTBa (5 )

LE




Crtpoenue
BemiecTBa (1

1)

ATOMBI U MOJIEKYJIbI, UX
pa3-mepsbl. ONBITHI,
JIOKa3bIBAIO- LIHE
JIACKPETHOE CTPOCHHUE
BEIIECTBA

HaOmronienre m MHTEpIIpeTalys ONBITOB,
CBHUJIETEIBCTBYIOIINX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOEHMH BEIIECTBA: ONBITHI C pac- TBOPEHUEM
pa3JIMYHBIX BEILIECTB B BOJIE.

Ouenka pa3MepoB aTOMOB M MOJIEKYJI €
HcIoJib30BaHuEM (oTo- rpaduil, MOJTyUYeHHBIX Ha
aTOMHOM CHJIOBOM MUKpockornie (ACM).
OrnpezneneHne pa3MepoB MAJIBIX TeJ

JIBUKEeHHE
|
B3auUMOo/Ieii-
CTBUE
YacTHUIl
BeniecTBa (2

)

JIBM>keHHe 4acTHI]
BerecTBa. CBI3b
CKOPOCTHU JABUKEHUS
YacTHI] C
TEMOEpPaTypOu.
BbpoyHoBckoe
neuxenue. uddyzus.
B3aumoneiicTBre 4YacTHIL
BEIIIECTBA: MPUTSIKE-
HHE U OTTAaJIKUBaHUE

Hab6nronenne un o0bsicHeHHE OpOYHOBCKOIO
TBUOKCHUS W siBlIe- HUS TudPy3un.

[IpoBenenue u 00BsICHEHNUE OMBITOB MO HAOIIOICHUIO
TEITOBOT'O PACIIMPEHHUS Ta30B.

[IpoBenenne m OOBSICHEHUE OMBITOB IO
00HaPY>KEHUIO CUJIMOJIECKYJISIPHOTO

MPUTSHKEHUS U OTTAJIKUBAHUS




@ Ilpooonsicenue maoba.
Tgl\%aanecml OCHOBHOE OcHoOBHBIC BHIBI IleﬂTeJIbHOCTGI/I
00K yammxcsi (Ha ypoBHe Y4eOHBIX
oK, coaepkanue yJammxces (ua ypoBHe y4e
TeMa AeicTBHIA)
ArperarHsl ArperaTtsblie cocTosiHus | OnucaHue (¢ UCIOJIb30BaHUEM IPOCTHIX MOJIEINEH)

€ COCTOSTHUS
BemiecTBa (2

1)

BEIIECTBA: CTPOCHUE
rasoB, JKUIKOCTCH 1
TBEPBIX
(KpUCTaAJUIMUECKUX)
Ten. BzanMocBs3b
MEX/1y CBOW- CTBAaMH
BEIIIECTB B Pa3HBIX
arperaTHbIX
COCTOSIHUSX B UX
aTOMHO-MOJICKYJIIPHBIM
CTPO-EHUEM.
OcobeHHOCTH arperart-
HBIX COCTOSIHUU BOIbI

OCHOBHBIX pa3J MYl B CTPOCHUHU Ta30B,
KUJIKOCTEH U TBEPABIX TEJl.

OOBSICHEHHE MAJION CKUMAEMOCTHU KUIKOCTEN U
TBEPABIX TEJ, OOJIBIIION COKUMAEMOCTH Ta30B.
OObscHeHHne coxpaHeHUs: POpMBbI TBEPIBIX TEN U
TEKYYECTH KUJKOCTH.

[IpoBenenue onbITOB, JOKA3BIBAIOIIUX, YTO B
TBEPJIOM COCTOSI- HUHM BOJbBI YaCTUIIBI HAXOISATCS B
CpeIHEM Jajibllie APYT OT APyra(IIOTHOCTh
MEHBIIE), YEM B KUIKOM.

YCcTaHOBIEHUE B3aUMOCBSI3H MEXKY
OCOOCHHOCTSIMH arperat- HbIX COCTOSTHHM BOJIBI M
CyIIECTBOBAaHHEM BOJHBIX opranu3sMoB(MC —
OmoJstorus, reorpadusi)

Paznen 3. /IBu:kenue u B3aumoseiicteue te (21 u)




Mexanunuec
Koe
aBukenue (3

4)

MexaHnudeckoe
JBM>KeHUE. PaBHOMEpHOE
1 HEPAaBHOMEP-HOE
nBuxkenue. CKOpocTb.
Cpennsiss CKOPOCTh IIpU
HE- PAaBHOMEPHOM
NBWOKEeHUH. Pacuért mytun
U BPEMEHHU JIBMOXKCHU S

HccnenoBanne paBHOMEPHOIO ABUKEHUS U
OIPEAEIIEHNE €r0 MPU3HAKOB.

HaOmioienre HepaBHOMEPHOT'O JIBHXKEHUST U
OIpeAEICHUE €roOTINYUNA OT paBHOMEPHOTO
JBUOKEHUS.

Pemenve 3amau Ha omnpeaeraeHue MyTH, CKOPOCTH

Y BPEMEHH paBHOMEPHOTO JIBUKEHHUSI.
Amnanu3 rpa¢uKoB 3aBUCUMOCTH MYTH U CKOPOCTHU
OT BPEMEHHU

HNuepuus,
macca,
ILIOT-
HOCTh (4

)

SIBneHue nHepUUU.
3aKOH UHEPLHH.
B3aumoneiicTBue ten
KaK MpUYrHa
U3MEHEHUS CKOPOCTH
JIBUKEHUSI TEJL.

OOBbsicHEeHHE U MPOTHO3UPOBAHUE SIBJICHUH,
00YyCJIOBJICHHBIX UHEPLHEH, HAITPUMEP: UTO
MPOUCXOAUT IIPU TOPMOKEHUH WJIM PE3KOM MaHEBpE
aBTOMOOWJISI, TOYEMY HEBO3MOKHO MIHOBEHHO
MPEKPaTUTh JIBUKEHHE Ha BEJIOCUIIEE UIIU
CaMOKaTe U T. 1.




Macca kak mepa
MHEPTHOCTHU TEJIA.
[InoTHOCTH BellecTBa.
CBsI3b INIOTHOCTH C
KOJINYECTBOM MOJIEKYJI B
eauHUIe 00bEMa
BEIllECTBA

[IpoBenenne u aHanM3 OMNBITOB, TEMOHCTPUPYIOIINAX
M3MEHEHHE CKOPOCTH JBUKEHUSI TeJla B pe3yJibTaTe
JEMCTBHUS HA HErO APYTrUX TeJl.

Pemenne 3aga4 Ha onpenesieHUE Macchl Tea, €ro
00béMa UNIOTHOCTH.

IIpoBenenue u aHaaus OIBITOB,
ACMOHCTPUPYIOIIHUX 3aBUCUMOCTb U3SMCHCHUA
CKOPOCTH T€jla OT €ro MaccChl PHU B3aUMOIEHCTBUU
Tes1. I3Mepenue Maccol Tenia pa3jJIndyHbIMA
cnocobamu. OnpeneneHue MIOTHOCTH TeJla B
pe3yabpTaTe U3MEPEHUsl ero Macchl U 00bEMaA

6¢




Cuia. Bunasl
cni (14 4)

Cuna xak
XapakTepHUCTHKA
B3aUMOJICUCTBHS TeIl.
Cuna ynpyrocTtu u
3aKkoH ['yka.
HN3mepenue cuibl ¢
OMOIIBIO
JAUHaMoMmeTpa. fABieHue
TATOTCHUS U CUJIA
Tskectu. Cua
TSDKECTH Ha IPYTUX
miIaHeTax. Bec Tena.
HeecomocTs.
CnosxeHue cui,
HaIlpaBJICHHBIX 10
OJTHOM IIPSAMOM.
PaBHOelicTByOIIIasA
cui. Cuna TpeHus.
Tpenue ckoybKEHUS U
TpeHue nokos. Tpenue B
MPUPOJIC U TEXHUKE

N3yuenue B3aMMOAEUCTBUS KaK IMPUYUHBI
U3MEHEHHMsI CKOPOCTH TeJla UJIM ero AegopMaimu.
Onucanue pealbHbIX CUTyalluid B3aUMOJICHCTBHS TEN
C MOMOIIBIO MOZENEH, B KOTOPBIX BBOJUTCS MOHATHE U
1300paKeHUe CUIIBIL.

H3yuenue cuisl ynpyroctu. Mccnenosanue
3aBUCUMOCTH CHUJIBL YIIPYTOCTH OT YIJIMHEHUSA

PE3UHOBOIO MIHYpPA UIH IIPYKUHBI
(c moctpoenueM rpaduka).

AHanu3 NpaKkTUYECKUX CUTyallui, B KOTOPBIX
MPOSIBIISICTCS JSUCTBHUE CUIIBI YIIPYTOCTH
(yrpyrocts Msi4a, KpOCCOBOK, BETOK JepeBa U Ap.).
AWanu3 cuTyaluii, CBI3aHHBIX C SBJICHUECM
TsroreHus. OObsICHEHNE OPOUTATBLHOTO JBHKCHUS
IJITAHET C UCIIOJIb30BaHUEM SIBJICHUS TATOTEHUS U
3akoHa uHepimu (MC — actponomusi). Mi3mepenue
Beca Tejia ¢ MOMOIbI0 JuHamoMeTpa. Ob6ocHOBaHHE
3TOro0 cnocoba u3MepeHus.

AHanu3 U MOACIINPOBAHUE SIBJICHUSI HEBECOMOCTH.
DKCIIepUMEHTAJIbHOE MMOTy4YeHUE TIpaBUiia
CIIOKEHUSI CHJI, HATIPABIICHHBIX BIOJIb OJTHOM
npsimoil. OnpeneneHue BeITMYNHbI
PaBHOJICUCTBYIOLIEH CHII.

HN3yuenue cuibl TPEHHUS CKOIBXKEHUS U CHUITBI
TPECHUS ITOKOS.




3 Ilpooonsicenue maoba.
Tgl\%aanecml OCHOBHOE OcHOBHbBIE€ BHIBI IleﬂTeJIbHOCTﬁl/I
i 0JI0K, conepKanue yuaumxcs (Ha ypoBHe y4eOHBIX
TeMa AelcTBUI)

HccnenoBanne 3aBUCUMOCTH CUJIBI TPEHUS OT
CUJIbI TaBJICHUSI U CBOMCTB TPYIIUXCS
MOBEPXHOCTEM.

AHanu3 NpakTUYECKUX CUTyallui, B KOTOPBIX
MPOSIBIISIETCS ACHCTBUE CHIIBI TPSHUS,
HCTIONIB3YIOTCSI CTIOCOOBI €€ YMEHBIIICHUS UITU
yBeln4YeHUs (KaTaHWE Ha JIbIKaX, KOHbKaX,
TOPMOKEHHE aBTOMOOUJISI, UCIIOJIb30BaHUE
IIOAIIIMUITHUKOB, IINTaBAaHUC BOAHBIX > KXUBOTHBIX U
np.) (MC — Guomnorus).

Pemenue 3anau ¢ ucnosbzoBaHueMm (GopmMy st
pacyéra CUIIBI TSXKECTHU, CUJIbl YIIPYT'OCTH, CUJIIbI
TPEHUS

Paznen 4. JlaBinenue TBEPABIX TeJl, JKHIAKOCTeH 1 ra3oB (21

1)




JlaBaenue.
Ile- pepaua
AaBJjie- HUA
TBEPABIMU
TeJaMHu,
KHMIKO-
CTSMHU U
razamu (3 4)

JlaBnerane. CriocoObI
YMEHBIIICHUS U

YBCIIMYCHUS TaBJICHUA.

JlaBiienue rasa.
3aBUCUMOCTD JAaBJIEHUSA
razaor oonréma u
TEMIIEPATYPHI.
Ilepenaua naBnenus
TBEPJIbI- MU TEJIAMU,

KUAKOCTSIAMU U Ira3aMHU.

3akoH ITackans.

AHanu3 1 0ObsICHEHUE ONBITOB U

MPAKTUYECKUX CUTyallUH, B KOTOPBIX

MPOSIBJISIETCS] CUJIA JTaBJICHUS.

O6ocHOBaHKE CIOCOOOB YMEHBIICHHS U yBEIUUCHUS
JaBJICHUS. I/I3y‘-IGHI/Ie 3aBUCHUMOCTH AaBJICHHUA I'a3a OT
00béMa u TemriepaTypbl. 3ydenne ocobeHHOCTEH
nepeaauun AaBJICHUA TBép)lI)IMI/I TEJI1aMU, X KUJAKOCTIMHN
u razamu. OO0OCHOBaHHUE PE3yJIbTATOB OIBITOB
OCOOEHHOCTSIMHU CTPOEHHUS BEIIECTBA B TBEPIOM,

KUJIKOM
1 ra3000pa3HOM COCTOSTHUSIX.

ITneBMaTuueckue DKCIepUMEHTAJIbHOE JJOKa3aTeIILCTBO
MallrHbI 3akoHa [lackansa. Pernienue 3aj1au Ha pacuér
JIaBJICHUsI TBEPAOTO TEJIa
JlaBienue 3aBHCUMOCTD HccnenoBanre 3aBUCHUMOCTH JAaBJIEHHUS SKUIKOCTH OT
skuakoctu (5 JaBJICHUS TTyOUHBI TIOTPYKEHUS U TUIOTHOCTH KHUIKOCTH.
q) KUIKOCTU OT Habnronenne u oO0bsicCHEHUE THAPOCTATHYECKOTO
Ty OUHBI napajokcaHa ocHoBe 3akoHa [lackars.
MOTPY>KEHUSI.
I'mnpocra-
TUYECKUU

rmapaaokc.




CoooOmaromuecs
COCY/IBI.
I'mppaBinueckue
MeXaHU3MBbI

H3ydenne cooOmarmmnmxcst COCy10B.

Penrenue 3a1au Ha pacu€T MaBJICHUS KUIKOCTH.
OOpscHEHHE NMPUHIUIA JEUCTBUS
THAPABIMYECKOTO TIpecca.

AHanu3 ¥ 00bSICHEHUE NMPAKTHYECKUX CUTYAIUH,
JTEMOHCTPUPYIOIIUX MPOSBICHUE JaBICHUS
KUIKOCTH U 3aKoHa [lackais, Hampumep mporeccoB
B OpraHu3me Ipu IiryookoBogHOM HbIpsiHuu (MC —
OHOJIOTHS )

ATMmoOc(epH
oe
nasyenue (6

1)

W

Atmocdepa 3emutn u
atrMoc- pepHoe
nasienue. [Ipuunnsl
CYIIECTBOBAHUS
BO3JIYIITHOM 000JOUYKH
3emau. OnbIT
Toppuuennu.
HN3mepeHnue
aTMoc(epHOoro
JTaBJICHUS.
3aBUCUMOCTH
aTMOC(EepHOTO TaBIICHHUS
OT BBICOTHI

HaJl YPOBHEM  MOps.

DKCIepUMEHTAIbHOE O0HApyKeHHEe aTMOC(hepHOTo
JaBJICHUS. AHAJIN3 U OOBSICHEHUE ONBITOB U
MPaKTUYECKUX CUTYaIU, CBSI3aHHBIX C
TeCTBHEM aTMOC(HEPHOTO JTaBJICHUS.
OOBbsicHEHHE CyIIecTBOBaHMS aTMocdepnl Ha 3emie
Y HEKOTOPBIX IJIAHETaX HIIU €€ OTCYTCTBUS HA
npyrux miranetax u Jlyae (MC — reorpadwus,
aCTPOHOMUS).

OO0BsicHeHHEe U3MEHEHHUS INIOTHOCTH aTMOC(epbl

C BBICOTOM M 3aBUCUMOCTH aTMOC(EPHOTO
JABJICHUS OT BBICOTEHI.

Pemenne 3amau Ha pacuér atMocdepHOro
napieHus. MI3ydenne ycTponcTBa
OapomeTpa-aHepouga




[TpuGopsl
M3MEPEeHUS
aTMocdepHoro
JTaBIICHUS

st

JleiicTBHE
JKHIKOCTH H
razaHa
NOrpy:kKéHHOe
B HuX Teo (7

1)

JlelicTBHE KUIKOCTH U
rasa Ha NOorpy>kEHHOE B
HHUX TEJO.
BrerrankuBaromast
(apxumenoBa) cuia.
3akoH Apxumena.
IImaBanme Temn.
Bo3nyxonmaBanue

DKCIepUMEHTAJIbHOE OOHapyKeHUe IeHCTBUS
YKAJKOCTH U ra3aHa NOrpy>XEHHOE B HUX TEJO.
OmnpeneneHue BbITAJIKUBAIOIIEH CUJIBI,
JIEMCTBYIOIIEN Ha TEJ10, 1OrPyKEHHOE B
JKUIKOCTb.

[IpoBenenue u 00CyX JI€HUE ONBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh
BBITAJIKUBAIOIIEH CUJIBbI, JCHCTBYIOIIEH HA TEJIO B
JKUJKOCTH, OT 00bEMA NOTPYKEHHOM B )KUJKOCTh
YaCTH TeJIaW OT INIOTHOCTH KUJKOCTH.
HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJIE

oT 00BEMaNIOrpyKEHHOHN B KHIKOCTh YaCTH

Tena.

Pemenue 3anay Ha IpUMEHEHUE 3aKOHA
ApxuMena U yCcJIOBUs IJIaBaHUsl TEJ.




OxoHuanue maobJ.

N
N
Teun%aanecKn OCHOBHOE OcHOBHBIE BH/IbI IleﬁTeJIbHOCTﬁl/I
00K yamm
OK, coepianme ydammuxes (Ha ypoBHe y4eOHBIX
TeMa AelcTBUI)
KoncTtpyupoBanue apeomMeTpa Wi
KOHCTPYUPOBAHUE JIOJKHU U ONpPEACICHUE €€
Tpy30T0JIbEMHOCTH
Pa3znen 5. Pa6ora u MmomHocTh. DHeprus (12 4)
Pa6Gora n Mexanndeckas paboTa. | IKCIIEpUMEHTAIbHOE OTMPEACICHUE MEXaHUYECKOM
Mour- Hocth (3 | MomHocTh pabOoThI CUJIBI TSIP)KECTH MPU MAJCHUU Tella U CHUITBI
q) TPEHUsI IPU PAaBHOMEPHOM NEPEMENIEHUHN Teja MO

TOPU30HTAJIBHON IOBEPXHOCTH.
Pacuér momHoCTH, pa3BUBaeMOI IpU NOAbEME
1o nectuuue. Pemenne 3ana4d Ha pacyér

MEXaHUYECKON paboThl 1 MOUTHOCTH




IIpocTsie
MexaHu3Mmbl (5

)

[IpocThie MEXaHU3MBI:
pbIyar, 0JIOK,
HaKJIOHHAsI MJIOCKOCTb.
[TpaBuiio paBHOBECHUS
peruara. Ilpumenenue
IpaBUja paBHOBECUS
pblyara kK 0J0Ky.
«30JI0TO€ TTPABUIION
mexaHuku. KITJ]
MPOCTHIX MEXAHHU3MOB.
[IpocThie MeXaHU3MBI B
OBITY U TEXHHKE.
Ppruaru B Tene
YyeJI0BeKa

OnpezeneHne BbIUIPHINIA B CUJIE IIPOCTHIX
MEXaHU3MOB HaIllpUMepe pbluara, MoJABHKHOTO U
HETOJIBM)KHOI'O OJIOKOB, HAKJIOHHON MJIOCKOCTH.
HccnenoBanue ycinoBusi paBHOBECHS pblyara.
OOHapy»eHHue CBOHCTB MPOCTHIX MEXaHU3MOB B
pPa3IMIHBIX HHCTPYMEHTAaX U

MPUCTOCOOJIEHUSX, UCTTOTIBb3YEMBIX B OBITY

U TEXHUKE, a TaK)Ke B )KUBbIX opranusmax (MC
— OuoJIoTHS ). DKCTIEPUMEHTATbHOE
JI0Ka3aTeJIbCTBO PaBEHCTBA padOT Npu

NIPUMEHEHUH MPOCTHIX MEXAHU3MOB.
Omnpenenenne KII/] Hak1OHHOM NJIOCKOCTH.

Pemienuve 3a1au Ha MpUMEHEHHUE TTpaBUiIa
paBHOBecusi ppiyara nHa pacuet KIIJ]

MexaHnnuecka
s Heprus (4

4)

Kunetnueckas u
MOTEHIMAJIbHAS
SHEprusl.
ITpeBpamenue ogqHOrO
BHJIa MEXAaHUYECKON
SHEPruU B IPYTrou.
3aKOH COXpaHEHUs U
U3MEHEHUS PHEPIUM B
MEXaHUKEe

DKCNEpUMEHTAIBHOE OIPEIEIIEHNE U3MEHEHUS
KHHETUUYECKON U TOTEHIMAJIBHON DHEPTUHU TeJIa IIPH
€ro CKaTbIBAHUHU 110 HAKJIOHHOMW IJIOCKOCTH.




DopMyJIMPOBAHUE HA OCHOBE MCCIEIOBAaHUS 3aKOHA
COXPaHECHUs MEXaHUYECKOU DHEPTHUM.

OOcykeHue rpaHull IPUMEHUMOCTH 3aKOHA
COXPaHECHUs DHEPTUH.

Pemenune 3ama4 ¢ UCIOIB30BAaHUEM 3aKOHA
COXPaHEHUsI YHEPTUU

Pe3epBHoe Bpems (3 u)

8 xmacc (68 u)

M CBOMCTBAa

BelecTsa (/ 4)

N
w

MOJIEKYJISIPHO-
KMHETHYEeCKOU
TEOPUU CTPOCHUS
BEIIIECTBA.

Macca u pa3Mepsbl

TsngaaneCKn OCHOBHO® OcHoBHBIE BI/II[(bI IleﬂTeJIbHOCTﬁl/I
i 0J10K yauuxcs (Ha ypoBHe yueOHBbIX
’ cojep:KaHue yHaatuxe yp y
TeMbl JeiicTBHIl)
Pa3znen 6. TenoBbie siBiienus (36 )
Crpoenne OcHoBHbIe TIONIOKeHUs1 | HaOmionenne u MHTEpIIpeTalnus ONbITOB,

CBUIETEILCTBYIOIINX

00 aTOMHO-MOJIEKYJIIPHOM CTPOEHHUHU BEUIECTBA:
OIILITHI C pac-

TBOPEHUEM PA3JIMUYHBIX BEIIECTB B BOJE.

Pemenne 3ama4 mo OEHUBAHUIO KOJUYECTBA aTOMOB




aTOMOB

U MOJIEKYJI. ONBITHI,
nona-
TBEPXKIAIOLINE OCHOBHEIE

IIOJIOKEHUSI MOJIEKYJISIP-

HO-KWUHETUYECKON
TEOPHUH. .

Mopenu TBEPIOro,
KUIKOr O

1 1a3000pa3HOr0
COCTOSIHUH
BEIIIECTBA.
Kpucrammmueckue

1 aMOp(QHbIE€ TBEPAbIE
TeJia.

HIJIA MOJIE-
KyJI B €JUHHUIIE OOBbEMA BELIECTBA.

AHaIN3 TEKCTa APEBHUX aTOMUCTOB (HaIpUMED,
(¢dparmenra

1osMmbl Jlykpenysa «O mpupoae BEHIEn») ¢
HU3JI0KEHIEM OOOCHO-

BAaHUI aTOMHOU TUIIOTE3LI (CMBICIIOBOE UTCHUE).
OreHka _
yO0eaqUuTENbHOCTH 3TUX O0OCHOBAHUM.

OOBsCcHEHNE OPOYHOBCKOI'O NBHKEHUS, SIBIICHUSA
aubdysun

U pa3Invui MEXAYy HUMHU HA OCHOBE IOJIOKEHUN
MOJIEKYJIAP- .

HO-KMHETUYECKON TEOPHUHU CTPOCHUS BEILECTBA.




N Ilpooonsicenue maoba.
Tgl\%aanecml OCHOBHOE OcHOBHbBIE€ BHIBI IleﬂTeJIbHOCTﬁl/I
i 0JI0K, conepKanue yuaumxcs (Ha ypoBHe y4eOHBIX
TeMa AelCTBUI)

OO0BbsicHEHHE CBOWCTB
ra3oB, XKUJAKOCTEH U
TBEPBIX TEJI HA
OCHOBE ITOJIOKCHU U
MOJIEKYJISIPHO-

KUHETHYECKON TEOPHUH.

CMauuBaHUE U Ka-
MUAJUISIPHBIE SIBJICHUS.
Temnosoe
paciiMpeHue u
ckaTtue

OOBbsicHEHNE OCHOBHBIX Pa3INuuii B CTPOCHUU
ra3osB, )KMJKO- CTEH U TBEPABIX TEIl C
HCIIOJIb30BAHUEM TOJIOKEHUN MOJIEKYJISIp- HO-
KHHETUYECKOU TEOPUU CTPOEHUSI BELLIECTBA.
[IpoBeneHue ONbITOB MO BhIPALIUBAHUIO
KpHUCTAJUIOB MOBapeH- HOM COJIM UJIU caxapa.
[IpoBenenue n OOBSICHEHUE OIIBITOB,
JEMOHCTPUPYIOIIUX KATUJJISIPHBIE SIBJICHUS U
SIBICHUE CMauyuBaHMUS.

OObsicHeHHE POJIM KAWJUISIPHBIX SIBICHUN I
MOCTYIUIEHUS BOABI B opranusm pacrenuit (MC —
Ouoorus).

Hab6mronenne, npoBeaeHrne U 0OObSICHEHHUE OIBITOB
110 HaOJII0- IEHUIO TEIJIOBOI'0 PACIIMPEHHUs Ta30B,
KUJKOCTEW U TBEPIBIX TEI.

OOBscHeHHe coxpaHeHUs] 00bEMa TBEPABIX Te,
TEKY4YECTHU )KUJAKOCTH (B TOM YHCIIE, Pa3HUIIBI B
TEKYYECTH 151 Pa3HBIX KUAKOCTEMN ), JaBJICHUS
rasa.




IIpoBenenue ONBITOB, JEMOHCTPUPYIOIIUX
3aBHCUMOCTH JaBJie- HASI BO3yXa OT ero o0béma u
HaneBaHI/IH HNJIN OXJIaXXKJACHU,

U HX OOBSICHGHHE Ha  OCHOBE  aTOMHO-
MOJICKYJIIPHOTO Y4YE€HUs. AHAJN3 TPAKTHUYECKUX
CUTyallMi, CBSI3aHHBIX CO CBOHCTBaAaMU Ta30B,
KUJIKOCTEH U TBEPIBIX TEJ

TenaoBblie
npoueccsl (34

4)

Temnepartypa. CBA3b
TeMIIe- paTypbl CO
CKOPOCTBHIO TEIJIOBOT'O
JIBUYKEHUS YaCTHII.
Bayrtpennss

DHEPIHUsl.

Crioco0sl

M3MEHEHUsI

OO0ocHOBaHKE TIPaBUJI U3MEPEHUSI TEMIIEPATYPBI.
CpaBHeHHE pa3IMYHBIX CIIOCOOOB MU3MEPEHUS U
1IKajad TEMIIe- PaTyphbl.

HaoOmoneHre u o0bsICHEHHE ONBITOB,
JIEMOHCTPUPYIOIIUX U3MEHEHHE BHYTPEHHEH
SHEPrUHU Teja B Pe3yJibTaTe TeIuIonepe- 1adqu U
paboThl BHEITHUX CHIL.




Gy



BHYTPEHHEHN YHEPrUu:
TeIuIonepeaadya u

COBEp- LIeHUE pabOTHI.

Buasl Teruionepenauu:
TEIJIONPOBO- THOCTD,
KOHBEKIIUS, U3JIy4de-
HHE.

KomuuectBo
TEMJIOTHI. Y AeIbHAS
TETIOEMKOCTh
BEIIECTBA.
TemmooOMmeH u
TEIIOBOE
paBHOBECHE.
YpaBHeHUE
TEIIJIOBOI'O

OayaHca.

IInaBnenue n
OTBEpJICBaHUE
KPUCTAJILTUYECKUX
BEIICCTB. Y AeIbHAas
TEII0TAa I1J1aBJIe- HUS.
ITapooOpa3oBanue
U KOHEHCAaIHsI.

Habntonenne n 00bsicCHEHNE ONBITOB, 00CYXKIEHUE
MpaKTHYe- CKUX CUTYAIUi, IEMOHCTPHUPYIOTITHIX
pa3IMYIHbBIC BUJIBI TETJIO- IEpPeIadn:
TEMJIONPOBOAHOCTb, KOHBEKIIUIO, U3JIyUECHHE.
HccnenoBanue siBIeHUs TEIUIOOOMEHA MpU
CMEUIMBAHUU XOJIOJTHOM U ropsideid BOJBI.
HaOntoienne ycTaHOBIICHHS TEIJIOBOTO
paBHOBECHUS MEXIYTOpA4Ye U XOJIOAHOU BOIOM.
Onpenenenue (M3MEpPEHUE) KOJTUYECTBA TEIIOTHI,
MOJTYYE€HHOT'0 BOJIOH TP TEINIOOOMEHE C HAarpeThIM
METAJUTUYECKUM [IJIHH- IPOM.

Onpenenenue (M3MEpEeHUE) YACTBHON TETUIOEMKOCTH
BelecTBa. Permenue 3agau, CBsI3aHHBIX C
BBIUYMCJIEHUEM KOJIMYECTBA TEIJIO-Thl U
TEMJI0EMKOCTH IIPU TEILNIOOOMEHE.

AHanmu3 cuTyalnuii IpakTUYEeCKOT0 UCTIOIb30BaHUS
TETJIOBBIX CBOMCTB BEIIECTB M MaTePHAJIOB,
HaIllpuMep B LEJISAX dHeprocoOe- pexeHus:
TEMJION30JIALMSI, SHEProcOeperarone KpbIiu,
TEPMOAKKYMYJISITOPBI U T. 1.

HaOntonenue siBjieHUi ucnapeHus: u
KoHJeHcanuu. McenenoBanue npouecca
HCTIApEeHUs Pa3INYHbIX )KUJAKOocTel. OObsICHEHNE
SIBJICHUW MCTIapEHUs] U KOHJCHCAIIMM Ha OCHOBE




Hcnapenne. Kunenue.
VenpHas Temiora
1napooopa3oBaHUsL.
3aBHUCH- MOCTh
TeMIEepaTypbl KUIIEHUS
OT aTMoc(epHOro
naBieHus. BraxxHocts
BO3/yXa.

DOHeprust TOIUIMBA.

Y nenpHasA TEIIOTA
Cropasus.

[IpuHuMIBl PabOTHI

TENJIO- BBIX JBUTATEJIEN.

KII/I TeruioBoro
JIBUTATEJIS.

TennoBble ABUTATEIN U
3alllU-Ta OKPY’KaIOLIEeH
cpelbl.

3aKOH COXpaHEHUS U
Ipe- BpallleHUs
SHEPIrUU B MeXa-

aTOMHO-MOJICKYJISIDHOT'O YUYECHUA.

HaGmonenne n o0bsICHEHHE Tpoliecca KUTICHUsI, B
TOM YHCJIC 3aBUCUMOCTH TeMIIePaTyPhbl KUIICHUS

OT OJaBJICHUS.

Onpenenenue (M3MEpPEeHNE) OTHOCUTEITHLHOM
BIIAJKHOCTH Bo3ayxa. HaGiromeHue mporiecca
IUTABJICHUS] KPUCTAIMYSCKOrO Bellle- CTBa,
HarnpuMmep Jbaa.

CpaBHeHHE TPOLIECCOB IUIABJICHUS
KpI/ICTaJ'IJ'II/I'-IeCKI/IX TCIN paSMﬂF‘IeHI/Iﬂ l'[pI/I
HarpeBaHWU aMOP(HBIX TEJI.

Omnpenenenne (M3MEpEeHHUE) YAENbHONW  TETUIOTHI
miaBiaeHud apaa. OObICHEHNE SIBICHUH IUIABICHUS U
KpUCTAJUTU3AIAH Ha OCHOBE aTOMHO-
MOJICKYJISIPHOT'O YUCHHSI.




& Ilpooonsicenue maoba.
Tgl\%aanecml OCHOBHOE OcHOBHbBIE€ BHIBI IleﬂTeJIbHOCTGI/I
010K qya
OK, conepKanue yuaumxcs (Ha ypoBHe y4eOHBIX

TeMa AeicTBHIA)
HUYECKUX U Pemenue 3a7a4, CBSI3aHHBIX C BEIYUCIEHUEM
TEMJIOBBIX KOJIMYECTBa TEIIO- ThI B TIpoIieccax
rporeccax TEIJIONEPE/Iauy MIPH TJIABJICHUH U KPUCTAJLIH -

3aIlliy, UCTIAPSHUH U KOHJICHCAIINH.
AHanu3 cuTyanui NpakTHIeCKOTo MMPUMEHEHUSI
SIBJICHUU TUTABJICHUS U KPUCTAJUTH3AIAH,
HaIIpUMeEp, MOTYICHUE CBEPX- YUCTHIX

MaTepHasoB, cojieBas I'pelika 1 Jp.

Amnanu3 paboThl U O0BSICHEHUE TIPUHITUTIA ACHCTBUS
TEIIOBOIO JIBUTATEA.

Brruncienne KOJUMYeCcTBa TEIUIOTHI, BBIIEISIONIErOCs
MIPU CTO- paHHUU Pa3IUYHBIX BUAOB TormiauBa, U KITJ]
JIBUTQTCIIS.

OO0cyXaeHNe PKOJTOTUUECKUX TTOCIIeACTBUI
WCIIOJIb30BAHUS IBUTATENICH BHYTPEHHETO

CTOpaHUsl, TeTUIOBBIX M THIIPOAJICK- TPOCTAHIINN
(MC — skosiorusi, Xumusl)

Paznen 7. DiiekTpuyecKkHe U MarHUTHbIE siBjIeHuUs1 (46 1)




DIIeKTpHYECK
ue3apsijabl.
3aps-
JKeHHbIE TeJia
U UX
B3auMojei-
crue (7 4)

DnexkTpu3anus Tel.

JlBa pona
SJIEKTPUYECKUX
3apsiJ10B.
Bzaumoneriictsue
3apsiKeH- HbIX TeJl.
3axkon Kyiona.
DIEeKTpUUECKOE
nose. IIpuHnun
CYTEPIIO3UIIUU
AIIEKTPUUECKUX
nosie. Hocurenu
AIIEKTPUICCKUX
3apsiJ10B.
DJeMeHTapHBIN
AJIEKTPUUYECKU I

3apsi.

Habironenne u mpoBeICHUE OTBITOB I10
AJICKTPU3AIUU TSI TIPU CONPUKOCHOBECHUHU U
UHAYKIUECH.

HaOnronenne u 00bsICHEHNE B3aNMOJIEHCTBUA
OJHOMMEHHO M PA3HOMMEHHO 3apsHKCHHBIX TEJl.
OObsicHeHUE TIPUHITUIIA ICHCTBUS
anekTpockona. OObICHEHHE SBICHUN
AJIEKTPU3AIUU TPU COMPUKOCHOBEHUHU TEII U
WHIYKIIMEH ¢ UCII0Ib30BaHUEM 3HAHUH O
HOCHUTEIISIX YJISKTPUYCCKUX 3aPsI0B B BEIIESCTBE.
Pacno3naBanue U oOBLSICHEHUE SIBJIEHUM
3JICKTPU3AIUN B MO- BCETHSBHOM JKU3HH.




Ctpoenue atroma.
[IpoBoaHU-KU U
JUAJICKTPUKHU. 3aKOH
COXpaHCHUsI
3JIEKTPUUECKOT 0 3apsijia

Hab6mronenne u 00bsICHEHHE OIBITOB,
WLTIOCTPUPYIOIINX 3aKOH COXPAaHCHUS
SJICKTPUYCCKOTO 3apsija.

HaoOiroieHre OnbITOB MO MOJICIHPOBAHUIO
CUJIOBBIX JIMHUM JIEKTPUYECKOTO TTOJIS.
HccnenoBanne AEHCTBUS DJIEKTPUUECKOTO OIS Ha
HpOBOI[HI/IKI/I 41 I[I/IE)JICKTpI/IKI/I

Ly




ITocTOSIHHBI
7|

JJIeKTpuYec
KHii ToK (26

1)

DIEKTPUUECKUN TOK.
Ycno- Bus
CYIIECTBOBaHUS

SJICKTPHU-YCCKOI'o TOKaA.

HcTounuku
IMOCTOSIHHOI'O TOKA.
JencTBus
AJIEKTPUUECKOT0 TOKa
(TerutoBoe,
XUMHYECKOE,
MarHuTHOE).
DJIEKTPUUYECKHUI TOK B
JKAIKOCTSX M ra3ax.
DJeKTpuyuecKas 1enb.
CunaToka.
DJIEKTPUUYECKOE
HAITPsKCHUE.
ComnpoTuBie- HUE
MPOBO/THUKA.
VaenbHOE
COINPOTHUBIICHUE
BelrecTBa. 3akoH Oma
JUISL y4acTKa Lenu.
ITocinemoBaTenbHOC

Ha6mronenne pa3auuHbIX BUIOB JICHCTBUS
SJIEKTPUYECKOTO TOKA M OOHAPYKEHUE ITUX BUIOB
NEUCTBUS B IIOBCEIHEBHOMW )KU3HU.

COopka U UCTIBITAHUE DJICKTPUICCKON IETTH

IIOCTOSAHHOI'O TOKA.
I/I3MepeHHe CHJIbI TOKA aMIICPMCTPOM.

N3mepeHune 31eKTpUIeCKOro HanpsHKeHUs
BoJibTMEeTpOM. [IpoBesenne n oObsicHEHHE
ONBITOB, AEMOHCTPUPYIOIIUX 3aBUCUMOCTh
AJIEKTPUYECKOTO CONIPOTUBJICHUS TIPOBOJIHUKA OT
€ro JJIMHBI, IO MTOTIEPEYHOr 0 CEYECHUS U
marepuana.

HccnenoBanne 3aBUCHMMOCTH CHJIBI TOKA,
MPOTEKAIOIIET0 Yepe3 PE3UCTOP, OT COMIPOTUBIICHUS
pe3ucTopa u HanpsHKEHUs

Ha pe3UCTOpE.

IIpoBepka npaBuiia ClIOKEHUS HANPSI)KEHUN TIPU
OCJIeN0Ba- TEJIbHOM CO€MHEHUHU JIBYX
PE3UCTOPOB.

[IpoBepka mpaBuiia ISt CUIIBI TOKA IIPU

napayie IbHOM CO€IU-HEHUU PE3UCTOPOB.
AHanu3 cUTyaluid Mocjief0BaTEIbHOIO U
napaujieIbHOT0 COeJUHEHUS MMPOBOITHUKOB B
JIOMAIITHUX 3JEKTPUUECKUX CETSX.




U napajieibHOe
COEJIMHEHUE
MIPOBOTHUKOB.

Pa6ora u MoutHOCTh
SJIEKTPU-YECKOI'0 TOKA.
3akon J[>xoy- nsi—
Jlenma.
DJIEKTPONPOBOI- Ka U
MOTPEOUTEIH BIIEKTPHU-
4ECKOUN dDHEPruu B

OBITY.
Koportkoe 3ambikanue

Penienue 3aga4d ¢ HCOOJIL30BaHUEM 3aKOHA Omau
(1)0pMyJ'I pacqéTa DJICKTPHUYCCKOTO COIIPOTHUBJIICHUA
Ipu MmocJIeA0BATCIIb-HOM U IMapaJlJICJIbHOM
COCOAUMHCHHUU ITPOBOJHHUKOB.




s OxoHuanue maobJ.
Teul\%aanecml OCHOBHO® OCHOBHbBIE BHIBI IleﬂTeJIbHOCTﬁl/I
00K Yamuxcsi (Ha YpoBHe YUeOHbIX
oK, coaepkanue yJammxces (ua ypoBHe y4e
TeMa AelCTBUI)

Onpenenenue pabOTHI JIEKTPUIECKOTO TOKA,
MIPOTEKAIOIIETO YePE3 PE3UCTOP.

OrnpeneneHue MOIIHOCTU 3JEKTPUYECKOTO TOKa,
BBIJEIISIEMOM HA PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA 4epe3
JIAMIIOUYKY OT HaIPSHKEHUS Ha HEM.
Onpenenenne K11/l narpesaress.
HccnenoBanne mpeodpa3zoBaHus YHEPTUHU TIPH
MoJbEME Ipy3ad’JIeKTPOJIBUTATEIIEM.

OObsicHEHHE yCTPOMCTBA U MPHUHIMNA JEUCTBUSA
JIOMAITHUX JIEKTPOHATPEeBATEIILHBIX TPUOOPOB.
OOBsicHEHHE MPUYUH KOPOTKOTO 3aMBIKAHUS U
MPUHIMNA ACHCTBUS MJIABKUX NPEIOXPAHUTEIICH.
Pemienne 3aga4 ¢ UCroib30BaHUEM 3aKOHA
Jxoyns—Jlenna. HabaroieHue BOSHUKHOBEHHUS
SIIEKTPUYECKOTO TOKA B JKUJI- KOCTH




MarauTHbBI
e AIBJIeHUA
(109)

IlocTOsiHHBIE MAarHUTHI.

B3aumoaeiictBue
OCTOSIH- HBIX
MarduToB. MarautHoe
nosie. MarauTHoOeE T10JIe
3eMJIM 1 €ro 3HaUYeHHue
I JKU3HUA

Ha 3emire. ONbBIT
Opcrena. MarautHoe
T0JI€ JIEKTPUYE- CKOT' O
ToKa. [IpumeHneHue
AJIEKTPOMArHUTOB B
TEXHHKE.

HccnenoBaHne MarHuTHOrO B3aUMOJECHCTBUS
IIOCTOSIHHBIX MAarHUTOB.

H3yuyeHue MarHuTHOI O TOJIsl HOCTOSIHHBIX
MarHuToOB IPU UX 00BEAVHEHUH U pa3eJICHUH.
[IpoBeneHue onbITOB MO BU3yaJW3aLMM OIS
MOCTOSIHHBIX MarHUTOB.

N3yuenue siBJ€HUs HaMarHU4YMBaHUs BEIIECTBA.
HccnenoBanue nelcTBUs 3JIEKTPUUECKOTO TOKA Ha
MarHUTHYIO CTPEJIKY.




JlelicTBME€ MarHUTHOI'O
MOJIsI HA TIPOBOIHUK C
TOKOM.
ODNEeKTPOABUTATENb
HOCTOSH- HOTO TOKa.
HMcnons3oBaHue
3JIEKTPOJBUIATENICH B
TeX- HUUSCKUX

YCTpPOMCTBAxX
Y Ha TPAHCHOPTE

IIpoBenenue OIBITOB, JIEMOHCTPUPYIOIINX
3aBUCUMOCTbH CWJIbl B3aUMOJICEUCTBUS KATYIIKH C
TOKOM M MAarHuTa OT CHJIbI U Ha- IIPaBJICHUs TOKa

B KaTyIlIKe.

AHanu3 cUTyauudl NOpPaKTHUYECKOr0 NPUMEHEHUs
SIIEKTPOMArHu- TOB (B OBITOBBIX TEXHUYECKUX
YCTPONCTBAX, MPOMBIIILICHHOCTH, MEJTUITUHE).
H3yueHue nercTBrs MAarHUTHOTO IIOJISI HA
NIPOBOAHUK € TOKOM. MI3yueHue neuctBus
DJICKTPOJABUTATEIIS.

Hzmepenne KIIJI anekTpoaBuraTeibHON

YCTaHOBKH. Pacmio3HaBaHWE M aHAIM3 PA3JIMYHBIX
MIPUMEHEHHUH 2JIEKTPO- ABUTATEIICH (TpaHCIIOPT,
OBITOBBIC YCTPOWMCTBA U JP.)

DJIEeKTPOMATH
UT- Hasl
uHaykmms (8
)

OnbIThI ®dapanes.
SBnenue
AJIEKTPOMATHUTHOM

UHAYK- . [IpaBuio
Jlenma.
DIeKTporeHepaTop.
CnocoObpI moTyYeHUS
AJIIEKTPUUECKOU

OIIBITEI 110 HUCCICOOBAaHUIO SIBJICHUA
C—)HCKTpOM&I‘HHTHOfI HHAYK-ITUHU: UCCIICAOBAHUC
H3MCHCHUI 3HAUCHUS U HaIrpaBJICHUA
HWHAYKIIUOHHOI'O TOKa




SHEPIUH.
DJIEKTPOCTAHIIMU HA
BO300HOBIIEMBIX
HNCTOY- HUKAX 3Hepr1/11/1

IMoBTopenue (10 u)




& kiacc (102 u)

HO€ MIPSIMOJIUHENHOE
OBUKE-

Hue. CpenHssa u
MI'HOBCHHAS
CKOPOCTB TeJIa IIpU
HEPaBHO-

MEPHOM JIBUKEHUU.

Y CKOpEHHE.
PaBHOYCKOpEH-_
HOE NPSAMOJIMHENHOE

TemaTnyecku OcHoBHOE OcHoBHBIC BHIBI JeSITEJIbHOCTH
H0JI0K, coJep:KaHue y4yauuxcs (Ha ypoBHe y4eOHbIX
TeMa AeCcTBUIT)

Pazgen 8. Mexanuueckue sipjenus (40 )
Mexanu4yecko| MexaHuueckoe AHanu3 u 00CyXAeHHE Pa3IMIHBIX TPUMEPOB
e JBUKCHUE. MEXaHU4YECKOIO
ABHKEHH Marepuanbnas To4Ka. JIBUYKEHUS.
H CIOCO0BI ero | Cucrema oTc4€Ta. OO0cyKXIeHue I'paHUL IPUMEHUMOCTH MOIEIIHN
OTtHOCH- «MatepuanbHas
onucanus (10 | TeIbHOCTH TOYKa».
q) MEXaHUYECKOT O
JIBUKEHUS. OnucaHue MEXaHWYECKOTO JBIM)KEHUS pa3InYHbIMU
croco0aMu
PaBHOMEpPHQE (ypaBHEHUE, Tabma, rpauk).
MPSMOJIUHE - N
HOE JIBUKEHUE. AHaN3 )XU3HEHHBIX CUTyalluil, B KOTOPBIX
HepaBHoMmep- IIPOSIBIIIETCS

OTHOCHTCJIBHOCTh MECXaHHMYCCKOI'O IBHKCHHA.

HabOmroieHrne MEXaHHMYECKOTO JIBHKCHHS Teja
OTHOCHUTEJIBHO
pa3HBIX TEJ OTCUETA.

CpaBHEHUE IIyTEA U TPACKTOPUN ABUKEHUS OHHOIO U
TOI'0 XK€ ..
TeJIa OTHOCUTENBHO Pa3HbIX TEJI OTCUYETA.

AHanu3 TekcrTa l'amuiness 00 OTHOCHUTEJIBbHOCTH




JOBUKE-

Hue. CBOOOJHOE
IajacHue.

OnblIThl 1 anuines.

PaBHOMEPHOE IBMIKEHUE

[0 OKPY>KHOCTH.
Ilepuo
U yacTtoTa oOpalleHusl.

JluHerHas u yriioBas
CKOpPO-

CTH.
LlenTpocTpeMuTenbHOE
YCKOpEHUE

JIIBUKEHUS,

BBITIOJIHCHUE 33/IAHUI 0 TEKCTY (CMBICIOBOE
YTEHHUE). _

OrnpeesieHue CpeHe CKOPOCTU CKOJIbKEHHUSI
OpycKa Wi JBH- _

JKCHHUS IIapuKa 1O HAKJIOHHOH MJIOCKOCTH.

AHaM3 1 00CYXKIEHUE CIIOCOOOB NMPUOIUKEHHOIO
OIpeaeneHus
MTHOBEHHOUN CKOPOCTH.

OnpeneneHne CKOPOCTH PpaBHOMEPHOI'O IBHIKECHUS
(mapuka

B )KI/II[%(OCTI/I, MOJEJIN DIJIEKTPUIECKOIO aBTOMOOUIIS
U T. ).

OnpeneneHue myTH, IMPOUJICHHOTO 3a JTaHHBIN
OPOMEKYTOK

BpPEMEHN, U CKOPOCTH TeJIa I10 TpapuKy
3aBUCHUMOCTH IIYTH

PpaBHOMEPHOI'O IBMKEHUS OT BPEMEHU.

OO0cCyXAeHUEe BO3MOKHBIX MPUHIIUIIOB JI€HCTBUS
pudoOpoB,
U3MEPSIIOIINX CKOPOCTh (CITUAOMETPOB).




Brruncnenne IIyTH 51 CKOpOCTH npu
PaBHOYCKOPEHHOM MPsIMO- JTUHEWHOM JIBUKECHHUU
Tea.

Omnpenenenue NOPOMACHHOTO IYyTH W YCKOPEHHS
JBYOKEHUS Tela Mo rpaduKy 3aBUCUMOCTH CKOPOCTH
PaBHOYCKOPEHHOI'O IPSIMO- JIMHEHHOI'O JBHUYKCHMUS
TeJa OT BPEMEHHU.

OnpeneneHue yCKOpeHUs Tesia Mpu
PaBHOYCKOPEHHOM JABUKE-HUM MO HAKJIOHHOMU

IUIOCKOCTH.
N3mepenue nepuoaa u 4acToThl oOpalieHus Tesa 1o
OKPY>KHOCTH.

OnpeneneHue CKOPOCTH PaBHOMEPHOTO

JIBMYKCHUS TEIATO OKPY>KHOCTH.

Pemenune 3amau Ha ompeneieHNEe KHHEMAaTHYECKHUX
XapakTepu- CTUK MEXAHUYECKOTO IBUKECHUS
pa3IUYHBIX BUIOB.

PacniozHaBanue u mpuOIMKEHHOE OMTUCAHUE
pa3IUYHBIX BUIOB MEXaHUYECKOTO JIBUKEHUS B
MPUPOJIC U TEXHHUKE (Ha MpUMepax CBOOOTHO
MaJaroIUX TEJ, ABUXKECHUS )KUBOTHBIX, HEOSCHBIX
TEJI, TPAHCIIOPTHBIX CPEACTB U AP.)

G




B3aumoneiicTB
ueten (20 u)

IIepBbIit 3aKk0H
Herotona. Bropoit
3ak0H HproToHa.
Tperuit 3akoH
HproToHa.

[TpuHMD
CyHepHO3UIIUU CUII.
Cuna yrnpyrocru.
3akoH ['yka. Cuna
TPEHUS: CHUJIa TPESHUS
CKOJIBKCHHUS, CHUJIa
TPEHUS MOKOs, APyTUe
BUJbI TPEHMUS.

Cuia TsHKeCTU U
3aKOH BCEMHUPHOTO
TATOTCHUS.
Yckopenue
CBOOOJITHOT'O MaACHHS.
JIBU>keHue mjiaHeT

Hab6nronenue n o0CyXIeHUE OIBITOB C
JIBM>KCHUEM TeJla TIPU YMEHBIIICHUH BIIUSTHUS
JNPYTHX TEJ, TPETSITCTBYIONIUX JIBHKE- HATO.
Amnanms tekcra ["anuies ¢ onucanuem
MBICJICHHOI'O SKCIIEPH- MEHTA,
00OCHOBBIBAOIIETO 3aKOH HHEPIIHUH;
BBITIOJTHEHUE 3aJaHUN 110 TEKCTY (CMBICIOBOE
4TEeHHE).

OOcyXIeHre BO3MOXKHOCTH BBITIOJTHEHHUS
3aKOHA WHEPIIUU B PA3JINIHBIX CUCTEMaX
OTCUéTa.

HaGmronenne u o6Cyx aeHHEe MEXaHUYSCKUX
SIBJICHHH, MPO- UCXOJSAIINX B CUCTEME OTCUETA
«Tenexka» npu e€ paBHO- MEPHOM H YCKOPEHHOM
JIBM)KEHUHM OTHOCHUTEIHHO KaOuHeTa (hU3UKU.
JleficTBUS ¢ BEKTOpaMU CHUJI: BBITIOJIHEHUE
3alaHUH 110 CI0KE- HUIO U BEIYUTAHUIO
BEKTOPOB.




& Ilpooonsicenue maoba.
Teun%aanecml OCHOBHOE OcHOBHbIE BH/IbI IleﬂTeJIbHOCTGI/I
i 0JI0K, conepKanue yuaumxcs (Ha ypoBHe y4eOHBIX
TeMa el cTBHIA)




Bokpyr CoJHua.
IlepBas kocMuueckas
CKOpOCTb.
HeBecomocTs 1
MEPETPY3KHU.
PaBHOBecue
MAaTEPUAITBHON TOUKH.
AOcomoTHO TBEpAOE
teno. PaBHoBecue
TBEPAOIO TEa C
3aKPEIIEHHON OChIO
BpauieHuss. MoOMeHT
cuiibl. LleHTp TsKEecTH

HalGmtoienre u/unu npoBefeHUE OIBITOB,
JIEMOHCTPHUPYIOIIUX 3aBUCUMOCTb YCKOPECHUS TeJIa
OT MPHUIJIOKEHHOM K HEMY CHJIBI U MacChl TeJa.
AHanu3 U 00BACHEHUE SIBIICHUH C
HCIIOJIb30BaHUEM BTOpOTro3akoHa HproToHAa.
Pemenue 3a7a4 ¢ MCHIOJIB30BAaHMEM BTOPOTO

3akoHa HproTOHA M MpaBuia CI0KEHUS CHUJL.
Omnpenenenne )KECTKOCTU NMPYKUHBI.

AHann3 CUTyalluii, B KOTOPBIX HAOIOAat0TCS
ynpyrue aedop- Maruu, 1 X 00ObsICHEHHUE C

HCITIOJIb30OBAHHUECM 3aKOHa FYKa

Penienue 3aga4 ¢ UCIIOJIb30BaHUEM 3aKOHA FYKa
HccnenoBanue 3aBUCUMOCTU CHUITBI TpCHU
CKOJIBKCHU A

OT CHJIBI HOpMaJbHOTO JaBiieHus. OOcykaeHue
PE3yJIbTaTOB UCCIIEIOBAHMUSL.

Omnpenenenune kodppunreHTa TpeHUs
cKoubKeHus. I3sMepeHue cuibl TpeHust

TTOKOSI.

Pemenue 3a1a4 ¢ UCNONb30BaHUEM (POPMYIIBI IS
CWJIBI TPEHHS CKOJIbKEHHSI.

AHanu3 ABWKCHUS TEJl TOJIBKO MOJ JACHCTBHEM
CHJIBI TSDKE- CTH — CBOOOJIHOT'O MaACHUSI.
OOBsicHEeHHEe HE3aBUCUMOCTH YCKOPEHHUS
CcBOOOJHOIO IaJIEHUsI OT MACCHI TEJIa.




O1ieHKa BEJTUYUHBI CUJIBI TATOTEHUS,
NENCTBYIOLIEN MEX Ay ABYMS TeJlaMu (111

pa3HBIX Macc).

AHanu3 OBW)KEHUST HEOECHBIX TeJ 110 JAECHCTBHUEM
CHJIBI TAroTe- HUS (c HCIIOJIb30BAHUEM
JTOTIOJTHUTEJIbHBIX UCTOYHUKOB HH(OP- MAIIUH).




Pemrenye 3agady ¢ HCIIOJL30BAaHUEM  3aKOHA
BCEMHUPHOI'O TATOTEe- HUSI U GOPMYJIBI I pacuéra
CUJIBI TSIKECTH.

AHanu3 OpUTHHAJIBHOTO TEKCTAa, OMHUCHIBAIOIIETO
MPOSIBJICHUSI 3aKOHA BCEMHUPHOTO  TATOTCHHS;
BBITIOJIHCHUE 33aJaHUM MO TEK- CTy (CMBICIOBOE
4TEeHHE).

Hab6mronenne u 006CyKIeHUE OIBITOB T10
W3MEHEHHUIO Beca TeJanpHu YCKOPEHHOM
JIBUYKEHUH.

AHanu3 yclIOBUH BO3HUKHOBEHUS

HEBECOMOCTH U TMEepe- IPy3KH.

Pemenue 3amau Ha onpeneneHue Beca Tena B
Pa3TMYHBIX yCIOBUSX.

AHanu3 cuii, IeUCTBYIONINX Ha TEJIO,

nokosiiieecs Ha onope. OnpeneneHue NeHTpa
TSDKECTH PA3JIMIHBIX TEJI

€5




3aKoHBI
coxpa-
nenwus (10

)

Nmnynec tena.
N3menenne
nMnyJibca. UMnyisc
CHJIBI. 3aKOH
COXpPaHEHUsI UMITYJIb-
ca. PeakTuBHOE
JBHUKEHHE.
Mexannueckast
paboTa ¥ MOIITHOCTb.
Pabora cun tsoxecT,
YOPYTOCTH, TpE- HUS.
CBsi3b DHEPrUU U pa-
OOTEL.
IlorenmuanrHasa
SHEprus Teina,
MOJHATOrO HaJl MOBEPX-
HOCTBIO 3€MIJIH.
IToTennuans- Hast
SHEPTUs CKATOU Mpy-
SKUHBEL.

Kunetnueckasi sHeprusi.

Teopema o
KHHETHUYECKOM YHEPTUH.

HabGnronenue n o0CyX1eHUE OTBITOB,
JIEMOHCTPUPYIOIIHNX TIepeady UMITyJIbca Ipu
B3aUMOJICHCTBHUM TeJI, 3aKOH COXpaHe- HUSI
HUMITyJIbCa TPU a0COTIOTHO YIIPYTOM M HEYIIPYTOM
B3aUMO- JCHCTBUU TEIl.

AHanu3 cuTyaluui B OKpY>KaroIiei >Ku3HH C
HCIIOJIb30BAaHUEM 3aKOHA COXPAHEHUSI UMITYJIbCa.
Pacnio3naBanue sIBICHHS] PEaKTUBHOTO JBHKCHHUS
B npupoaeu texuuke (MC — Ouomnorus).
[IpumeHeHne 3aK0Ha COXPAaHEHUS UMITYJIbCA
JUI pacu€Ta pe3yJbTaTOB B3aUMOJECHUCTBUS TEN
(Ha mpuUMepax HEyNnpy- TOro B3auMOJICHCTBUS,
YIPYroro EeHTPAJIbHOI'O B3aUMO- JICHCTBHS

JIBYX OJITMHAKOBBIX TEJI, OJTHO U3 KOTOPBIX

HEMO/I- BUYKHO).

Pemenue 3asa4 ¢ uCnoiap30BaHUEM 3aKOHA
COXpaHEHHUS UM-ITyJIbCA.

Omnpenenenue paboOThl CHIbI YIIPYTOCTH TIPH
MoBEME TPy3ac MCIOIb30BaHUEM
HETOJBIKHOTO M TOJBIKHOTO OJIOKOB.




g Ilpooonsicenue maoba.
Tgl\%aanecml OCHOBHOE OcHOBHbBIE€ BHIBI IleﬂTeJIbHOCTGI/I
i 0JI0K, conepKanue yuaumxcs (Ha ypoBHe y4eOHBIX
TeMa AeicTBHIA)

3aKOH COXpaHEeHUs
MEXaHU-4YEeCKOU
SHEPTUU

N3mepenne MOIHOCTH.

H3mepenne noTeHUualibHON SHEPTUU YIPYTO
neopMHUpPOBaH- HOW MIPYKUHBI.

H3mepeHne KMHETUYECKOM SHEPTUM TeJIa MO JUIMHE
TOPMO3HOTO ITyTH.

DKCTIepUMEHTAIbHOE  CpaBHEHHE U3MEHEHUS
MOTEHIMAJIbHOM M KUHETHYECKOM HHEpruil Ttena
MPpU ABU>KEHUU 110 HAKJIOHHOM TJIOCKOCTH.
DKclepuMeHTalIbHasl IPOBEPKa 3aKOHA
COXpaHEHUSI MEXaHUYe- CKOW YHEPTrUHU TIPHU
CBOOOHOM ITaJIEHUMN.

[IpuMmeHeHue 3aK0oHa COXpaHEHUSI MEXaHUYECKOU
SHEPrUuH U pacyéra MOTEHIUAIBHONU U
KMHETUYECKOM 2Hepruil tena. Pemenue 3a1ad ¢
HUCTIOJIb30BaHUEM 3aKOHA COXPAHEHU S MeXa-
HUYECKOMW YHEPruu

Paznen 9. Mexannyeckue Kosiedanusi 1 BoaHbI (15 1)




Mexannueck
ne
K0JIe0aHHu
(7 9)

KonebarenbHoe
nBmkeane. OCHOBHEBIE
XapaKTEePUCTUKHU
KoeOaHuii: Iepuo,
4acToTa, aMILUTUTY/A.
MaTtemaTnde- CKUH U
NPY>KUHHBIA MasiTHU-
ku. [IpeBpalienue
SHEPTUH MPHU
KoJIe0aTeIbHOM JIBUIKE-
HHH.

3aryxaromue
KOJIeOaHus.
BreinyxaeHHbIe
KoneOaHus. Pe3oHanc

Habmronenne xonebanuii moj JSUCTBUEM CHIT
TSDKECTU U yIPY-TOCTH U OOHApYKEHHUE MOT0OHBIX
KoJIeOaHUN B OKPYKAIOIIEM MUPE.

AHanu3 koJiebaHu Tpy3a Ha HUTH U Ha TIPY>KUHE.
OrmpeniesieHue 4acTOThI KoJieOaHui
MaTeMaTHYECKOTO U MPYKUHHOTO MasTHU- KOB.
HabGnronenue n o0bsICHEHUE SIBJICHHUS Pe30HaHCa.
HccnenoBaHne 3aBUCUMOCTHU MepHoia KolleOaHUH
MOIBEIIICHHO-TO K HUTH I'py3a OT JUUITMHBI HUTH.
[IpoBepka HE3aBUCUMOCTH TIEpUOJIa KOJICOAHMI
rpy3a, MoJiBe- IEHHOIO K JICHTE, OT MacChl Ipy3a.




Habnronenne u o6Cy)aeHne OMbITOB,
JTEMOHCTPUPYIOIIUX 3aBUCUMOCTh MEpUoAa
KoJIeOaHUN TPYKUHHOTO MAasiTHUKA OT MacCChI

rpy3a U )KECTKOCTHU IIPYKUHBI.
PUMEHEHHE MAaTEMaTU4YeCKOr0 U NPYKUHHOTO
MAasiTHUKOB

B KaueCcTBE MOJEJIeH J1sl onrucaHus KojaeOaHui B
OKpY’KalolleM MUpE.

Pemenue 3agay, cBSI3aHHBIX C BBIYMCIEHUEM
WJIM OIIEHKOM YacTOTHI (IepuoJia) KojiebaHnui

Mexanuueck
e BOJIHBI.
3ByK

(8 4)

GS

CBolicTBa
MEXaHUYECKHX BOJIH.
JlnnHa BosIHBI. Mexa-
HUYCSCKHE BOJIHBI B
TBEPIIOM TeEJIE,
celiCMUYECKHE BOJIHEI.
3ByK. ['poMKOCTBH 3ByKa
M BBICOTA TOHA.
OTpakeHue 3ByKa.
Nudpa3Byk u ynpTpa-
3BYK

OOHapyXeHHE U aHaIW3 BOJIHOBBIX SIBJICHUH B
OKPY>KaroIleM MUPE.

HabGmronenne pacnpocTpaHeHHs TPOJOIBHBIX U
MOTIEPEYHBIX BOJH (HAa MOJIENH) M OOHapy>XECHUE
AHAJIOTUYHBIX BHJIOB BOJH B TpUpoae (3BYK,
BOJISTHBIE BOJIHBI).

BrruncineHue IIUHBI BOJTHBI H CKOPOCTH
pacrpoCcTpaHEeHUs 3ByKOBBIX BOJIH.
SKCHepI/IMGHTaHLHOC ONPCACIICHUC T'PAaHUIL] YaCTOTHI
CHBIIINMBIX 3BYKOBBIX KOJICOaHUM.

HabnroneHnne 3aBUCMMOCTH BBICOTHI 3ByKa OT
YacTOTHI (B TOMYHCIIE C HCTIOJIb30BaHUEM
MY3bIKQJIbHBIX HHCTPYMEHTOB).




Habmronenne n oObsICHEHUE SIBICHUS
aKyCTHYECKOTO pe30-HaHca.

AHanuns OPUTMHAJIBHOT'O TCKCTA, HOCB?IHIéHHOFO
WCIOJIb30Ba- HUIO 3BYKa (MJIM YJILTPa3ByKa) B
TEXHHUKE (9XO0JI0KaIUsl, YIbTPa3BYK B MEIUIIMHE U
JIp.); BBITIOJTHEHUE 3aJlaHUM 110 TE€K-CTY (CMBICIIOBOE
YTEHHUE)

Paszjnen 10. DiekTpoMarHuTHOE 1MoJie U
3J1eKTPOMArHUTHBIE BOJTHBI (6 1)

DJIEKTPOMATH
UT- HOE ToJIe

DNEeKTPOMarHuTHOE
oJie.
DJEeKTpOMarHUTHBIE
BOJIHBL.

[Moctpoenue paccykaeHui, 000CHOBBIBAIOIINX
B3aMMOCBA3b3JICKTPUICCKOTO U MAarHuTHOI'O
OJIEH.




a Ilpooonsicenue maoba.

Teun%aanecml OCHOBHOE OcHOBHbIE BH/IbI IleﬂTeJIbHOCTﬁl/I

HoJI0K yammxcsi (Ha ypoBHe YUeOHBIX

oK, cojep:KkaHue yHaam cv (sa ypoBHe y4e

TeMa AelCTBUI)
| CaoiicTBa DKCIIEPUMEHTAIIbHOS M3y4YCHUE CBOMCTB
JJIeKTpoMar AJICKTPOMArHUT- HBIX 3JICKTPOMArHUT- HbIX BOJIH (B TOM YHCJIE C
- HuTHble | BoJH. [IIkana 3JeKTpO- | MOMOIIBIO MOOMIBLHOTO Telie- oHa).

BOJIHBI (6 1)

MAardmuTHBIX BOJIH.
Hcnonb30-Banue
SHGKTpOMaFHI/ITHBIX
BOJIH JUUISI COTOBOM
CBSI3U.
DNeKTpoOMarHuTHast
MIPUPOJIa CBETA.

CKOpoOCTh CBeTa.
BonHoBrIE cBOMCTBa
CcBEeTa

AHanu3 peHTreHOBCKUX CHUMKOB
YEeJIOBEYECKOT0 Opra- Hu3ma.

AHaJTN3 TeKCTOB, ONMUCHIBAIOIINX ITPOSBIICHUS
3JICKTPOMAarHUT- HOT'O U3JTYUYCHHS B IPUPOJIL:
JKHUBBIC OPTaHU3MBbI, U3JTy4YCHUsI HEOSCHBIX TEJ
(CMBICIIOBOE UTCHHUE).

PacniozHaBaHue u aHamu3 pa3IUIHBIX
MIPUMEHEHUH SJIEKTPO- MATHUTHBIX BOJIH B
TEXHUKE.

Pemenne 3ama4 ¢ ucnosib30BaHUEM (HOPMYJT
TUIS. CKOPOCTH AJICKTPOMArHUTHBIX BOJTH,
JUTMHBI BOJTHBI M YaCTOTHI CBETA

Pa3nen 11. CetoBbie siBiaeHus (15 u)




3aKOHBI
pacmnpo-
CTpaHeHust
cBera (6 4)

HcTouHuku cBeTa.
JIyueBast Mozienb
ceta. [IpsamonuHen-
HOE pacCIpOCTPAHECHUE
cBeTa. 3aTMEHUs
Comnnua u JlyHsl.
OTpakeHue cBeTa.
ITnockoe 3epkano.
3aKOH OTpaKEHU
CBETa.

[Ipenomnenune csera.

3aKOH MPEJIOMIICHUS
CBETA.

[TonHnoe BHyTpeHHEE
OTpake- HUE€ CBETA.
Hcnonp3oBanue

HaOnronenue onbITOB, I€MOHCTPUPYIOLINX
SIBJIEHUE MIPSIMOJIM- HEWHOTO pacIpOCTpaHEeHUS
cBeTa (BO3HMKHOBEHHE TEHU M MOJIy-TEHH), U UX
WHTEPIIPETALNS C UCIIOJIb30BAaHUEM OHATUSA
CBETOBOTO J1yya.

OOBsicCHEHHE U MOJIETUPOBAHUE COJIHEUHOI'O U
JIyHHOTO 3aTM€E- HUM.

HccnenoBaHne 3aBUCUMOCTH yTila OTPaKEHUS
CBETOBOTO JIy4aOT yrIJja HNaJcHus.

N3yuenue cBONWCTB N300pake€HUsI B TNIOCKOM
3epkaiie. HaGmroneHne n 0ObICHEHUE OIBITOB IO
IIOJIyYEHHUI0 U300pake- HUM B BOTHYTOM U
BBINYKJIOM 3epkasiax. HaOnronenue u oombsc-




BHYTPEHHEI 0
OTPAXKEHHUS B
ONTHUYECKUX
CBETOBOJAX

HEHHE OMBITOB I10 IIPEJIOMJICHHUIO CBETa Ha I'PaHULIE
pPa3IMYHBIX CPEM, B TOM YMCJIE ONBITOB C MOJHBIM
BHYTPEHHUM oTpakeHueM. MccienoBanue
3aBHCHUMOCTH yTJla MIPEJIOMJIEHUS OT yrja MajaeHus
CBETOBOTO JIy4ya Ha I'PAHULIE «BO3yX—CTEKIIO.
PacnioznaBanue sIBIEHUIN OTpa)K€HUs U
HPEJIOMJICHUS] CBETaB IIOBCEIHEBHON KU3HU.
AHau3 U 00BSICHEHUE ABJICHUSI ONITHYECKOTO
MHUpaxa.

Pemenne 3amad ¢ UCNOIB30BAaHUEM 3aKOHOB
OTPaXEHHUsSI U IPEJIOMJIEHUS CBETA

JIMH3BI U
ONTH- YeCKHEe
npuodopsli (6
1)

JIuH3a, Xom aydeun B
muH3e.  OnrTuyeckas
cucTema.

OnTuueckue

puOOpBHI:
dboToarnmapar,
MHUKPOCKOII

u Teyeckon. I'ma3 kak
OIITHYE- CKasg CHCTEMA.
bmm3zopykocTts 54
JTAJIbHO30PKOCTh

[Tonyyenue n3o0pa>keHUH ¢ TTOMOIIBIO

cobuparolieil U paccer-BaroIeH JINH3.
Onpenenenue (GOKYCHOTO PacCTOSIHUS U

ONTHYECKON CHIIBICOOUPAIOIIEH JTUH3HI.

AHanu3 yCcTpOWCTBa WM NMPUHIUNA ACUCTBUS
HEKOTOPBIX ONTHYE-CKHUX MPUOOPOB: hoToanmapara,

MHKPOCKOIIa, TEJIECKOTa
(MC — Guomorusi, aCTpOHOMHUSI).

AHanu3s siBI€HUU OJIM30PYKOCTH U
JTaTbHO30PKOCTH, TIPUHITHTA AeiicTBUsT 09KOB (MC
— OuoJsorusi)

yA]




Pazino:xxenn
e OeJoro
cBeTa B
cnexktp (3

4)

Pasnoxxenne 6ejoro
CBE€Ta

B crieKTp. OnbIThI
Hrrorona. CiiosxeHue
CHEKTPATbHBIX
uBeToB. Jucnepcus
cBETa

HaOnronenue no pa3noxeHuro 6esoro cBera B
cnekTp. HaGnmronenue u o0bsiCHEHHE ONBITOB IO
MOJTyYEHHUIO OeI0ro cBeTa MpH CI0KEHUHU CBETa
pa3HBIX IIBETOB.

[IpoBenenne ©  OOBSCHEHHE  ONBITOB  TIO
BOCHPUSTUIO  LIBETAa IMPEIMETOB IpU  HUX
HaOJIOJAGHUM  4Yepe3  LBETOBbIE  (PUIBTPHI
(1IBETHBIE OYKH)

Paznen 12. KBanroBsbie siBienus (17 u)

HUcnyckanune
U NOIJI0IIeHne

Omnsitel Pesepdopna u
IUTaHe- TapHas MOJCIb
aToMma.

OOcyxaenue nenu onbiToB Pesepdopna no
HCCJIEIOBAaHHIO aTOMOB, BBIIBIDKCHHE THUIIOTE3 O
BO3MOXHBIX PE3yJIbTaTax




a OxoHuanue maobJ.
Teun%aanecml OCHOBHOE OcHOBHBIE BH/IbI IleﬂTeJIbHOCTGI/I
00K yammxcs (Ha BHE Y4eOHbIX
oK, cojep:KkaHue yHaam cv (sa ypoBHe y4e
TeMa AeicTBHIA)
cBeTa Mogaens atoma bopa. ONBITOB B 3aBUCMMOCTH OT IPEANOIaraeMoro

aToMoM (4 1)

Hcny- ckanue u
IIOIJIOLIEHUE CBETA
atoMoM. KBaHTBHI.
JIuHeya- Teie CIIEKTPBI

CTpOCHHUSA aTOMOB, (I)OpMy.TII/IpOBaHI/IC BBIBOJOB M3

pe3yabTaTOB OIIBITOB.
OO6cy>xeHne MpOTUBOPEYUH TUIaHETAaPHOU MOJEIH
aroma

U OCHOBaHUM Ajs runoresnsl bopa o
CTallMOHAPHBIX OPOUTAX JIEKTPOHOB.
HabGmrogenne CnioniHbeIX U THHENYATBIX
CHEKTPOB U3IYUYECHUS PA3JIUYHBIX BEIIECTB.
OOBsICHEHUE TUHEHYATBIX CISKTPOB U3ITYUYCHUS




Crpoenne PannoakTUBHOCTB. OO0cyXk1IeHre BO3MOYKHBIX TUIIOTE3 O MOJCIISIX
aTOMHOI'0 Anbpa-, 6eta- u crpoenus siapa. OnpeneneHue cocTaBa sijiep 1o
siapa (6 u) ramMmma-u3iay4eHHUsl. 3aITaHHBIM MAaCCOBBIM M 3apsJI0- BBIM YHCJIAM U T10

CTpoeHne aTOMHOT O MOJIOKEHUIO B NEPUOAUYECKON CUCTEME

sapa. Hykimonnas aneMeHTOB (MC — xummus).

MOJIETIb AaTOMHOTO si/ipa. | AHaJN3 U3MEHEHMs COCTaBa siipa U €ro

H3oronsl. PagnoakTUB- | MOJIOKEHHUSI B TEPHOIMYECKON CcHCTEME

HbIE ITPEBPALLCHUS. 1pu o-paguoakTuBHOCTU (MC — Xumus).

ITepuon monypacmaga. | MccaenoBaHue TPEKOB 0-4aCTHIL 110 TOTOBBIM

JencTBus tdororpadpusm. O6HapyKeHHUE U U3MEPEHUE

panroaKTUBHBIX paguanoHHOrO (poHa ¢ MOMOIIBIO TO3UMETpA,

W3JTyYCHUN Ha OLIEHKA €ro UHTEHCUBHOCTH.

YKUBBIE OpPTaHU3MBbI AHann3 OMOJIOTMYECKUX U3MEHEHUH,
MPOUCXOIAIINX MO ACHCTBHEM
paanoakTuBHbIX K3inydyeHuit (MC — Ouosorus).
Hcnonp3oBanue paguoakTUBHBIX H3TyUYCHUHA B
meaunuae (MC — OGuonorus)

SAnepusbie SlnepHble peakuu. Pemrenue 3aigay ¢ UCMOJIB30BAHUEM 3aKOHOB
peaxuun (7 3aKOHBI COXpAaHEHUS COXPAHEHMSI MAaCCOBBIX U 3apPsIOBBIX YHCEN Ha
q) 3apsiIOBOTO OnpeseeHNEe pe3yIbTaTOB




1 MacCOBOI'O YHCEJL.
DHeprus CBsI3U
aTOMHBIX sanep. Cs3p
MaccChl U SHEPrUM.
Peaknuu cunTe3a 1
JICJICHUS s1ep.
HcTouyHuKH dHEprun

ConHuau 3BE3.
SlnepHas HepreTuka

SIICPHBIX PEaKUUH; aHAJIN3 BO3MOXHOCTH HIIH
HEBO3MOKHOCTH SIIEPHOU PEaKLINU.

OneHka 3HEpPIrum CBS3U SAEP C UCIOIb30BaHUEM
(hopmybl DHHIITEI HA.

OO6cy>xeHne NepcueKTUB UCTIOIb30BaHUS
YIIPABISEMOI0 TEPMOSIIEPHOIO CUHTE3A.
OOGcyxaeHne IPeuMyIIECTB U

SKOJIOTUYECKHUX MTPOOJIEM, CBA3aHHBIX C
sinepHoi aHepreTukon (MC — skoJsiorus)

IMoBTOpHUTEILHO-0600 AT MOTYJIb (9 1)

Cucremartusa
st U
00001IIeHTE
MIPEIMETHOTO
coJiepKaHuUst
U OIIBITA Jes-
TEIbHOCTH,
PUOOPETEHHO
ro mpu
U3y4YCHUU
BCETro Kypca

O06o001eHNe
COJZIEpIKaHUS KaXKI0TO U3
OCHOBHBIX pa3JelioB
Kypca (pU3UKH:
MEXaHUYECKHE,
TEIIOBLIE,
AJIEKTPOMArHUTHBIE,
KBaHTO- BbIE SIBJICHUSI.
Hayunslit MmeTo
MO3HAHUS U ETO
peanuzanus B puznye-

BrimonHenue ydeOHBIX 3amaHui, TpeOYyHOLIUX
JIEMOHCTpPALUH KOMIIETEHTHOCTEM,
XapaKTePU3YIOLINUX €CTECTBEHHOHAYYHYIO
rpPaMOTHOCTb:

6 nmpuMeHeHHs TOJTYYEeHHBIX 3HAHUH U HAYYHOTO
00BbscHEHUs PU3NYECKUX SIBIICHUM B OKpY>Karouien
IIPUPOJIEC U MOBCEIHEB- HOU KU3HHU, a TAKKE
BBISIBIICHUS (PU3NYECKUX OCHOB PsiJia COBPEMEHHBIX
TEXHOJIOTUIA;

6 mpuUMeHEeHHsI OCBOCHHBIX IKCIIEPHUMEHTATbHBIX
YMEHUN ISl HCCIIEJOBAHUS (PU3UUECKUX SIBIICHUM,

ul
O




buzuku

CBs3b PU3UKHU U
COBPEMEH- HBIX
TEXHOJIOTUH B
obnacTunepe1auyn
nHpOpMaInH,
SHEPTeTHKE,
TpaHCIIOpTE

CKHUX HMCCJIICIOBAHHUAX.

B TOM HHUCJIC AJIA MPOBCPKU I'MITOTE3 U BBISABJICHUA
3aKOHOMEPHOCTEH.
Pemenne pacy€THbIX 3a4a4, B TOM 4YHCIE
Mpenoaaranx UCI0Ib30BaHUE (PU3NUECKON
MOJIEJIU U OCHOBAHHBIX Ha COJIEP->KaHUM Pa3IMYHBIX
pa3zenoB Kypca GU3uKH.
BrinonHenue u 3ammTa rpyninoBbIX WIH
WHAUBHUYaIbHBIX IPOEKTOB, CBSI3aHHBIX C
coJZiep>XKaHueM Kypca pU3UKH

DJIeKTPOHHBIE 00pa3oBaTe/IbHbIC Pecypchl 0 PU3NKe

Hassanue caiita

Anpec caiita

AHHOTaLMS

Pocculickuit
001meo6pazoBat

http://experiment.edu.
ru

Nudopmanus 060 Bcex Buaax o0pazoBaTeIbHOM
IPOJYKITMH U YCITYT, HOPMATUBHBIX TOKYMEHTaxX



http://experiment.edu.ru/
http://experiment.edu.ru/

€JIbHBIN ITOPTAII

(BKJTFOYAsT O(UIIUATBHBIE TEKCTHI), COOBITHIIX
00pa3oBaTeIHHON KU3HH.

Enunas
KOJUTCKITHS

U GPOBBIX
o0OpazoBaTebH
BIX PECYpCOB

http://school-
collection.edu.ru

B Konnexkuuu npeacraBiaeHs HA00ps! HU(PPOBBIX
pPECYpCOB K OOJIBIIIOMY KOJIMYECTBY YUEOHHUKOB,
pexomMeH10BaHHbIX MuHOOpHayku PO k
HCIIOJIb30BaHUIO B 1IKoJIax Poccuu, MHHOBAaIMOHHBIE
yueOHO-MeToAYECKUE pa3paboTKH, pa3HOOOpa3HbIe
TEMaTUYECKHE U MPeIMETHbIE KOJUIEKIINH, a TAKXKe
Apyrue yaeOHble, KyJIbTypHO-IIPOCBETUTENBCKHUE U
M103HABATEJIbHBIE MaTEPUAIIbI.

DdenepanbHBII http://fcior.edu.ru Caiit ®LIMOP obecrnieunBaeT KaTaaorH3amnio

LEHTP AJIEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB PA3IMUHOTO
MH(GOpPMaLMOHH THUIIA 32 CYET UCIIOJIb30BAHUS €IMHON

o- MH(POPMALIMOHHON MOJIEIHN METaJaHHBIX, OCHOBAHHOU
oOpa3zoBaTebH Ha crangapte LOM.

BIX PECYPCOB

(PLHOP)

Caiit nns http://www.fizika.ru Ceronns caiit — 310 6onee 2000 ¢aiinos: yueOHUKH,
IIpenoiaBaTesen 71ab0paToOpHbIE U KOHTPOJIbHbBIE pabOTHI, TECTHI,
bu3uky, (aKyabTaTUB U1 MHOTOE-MHOT'0€ APYTOE.

ydalnuxcsa 1 ux
poauTenen



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/17/p/page.html
http://www.fizika.ru/

College.ru: http://college.ru/fizika | Bsl MOXeTe TOCMOTPETh B OTKPBHITOM JOCTYIIC

®duznka / yueOHUK, BKIIOUeHHbIN B Kypc "OTtkpbiTas Ousnka'
(YUYEBHUK), nopaboTath ¢ UHTEpaKTUBHBIMU Java-
anmietamu o ¢usuke (MOJIEJIN), oTBeTuTh Ha
Bonpockl (TECTHI). Paznen ®U3NKA 8 UHTEPHETE
COJICP)KUT 0030p HHTEPHET-PECYPCOB O PUBHKE.
Dxcrpecc-tectsl EI'D, crathu 1 HOBocTH 0 EI'D .

['azera http://fiz.1september.r | T'azera «®usuka» uzmarenbekoro goma [epsoe

«Dusnkay u CEHTAOPS.

denepanbHas http://www.school.mi | ®3®TIII paboTaeT B TECHOM TBOPYECKOM

3a04Has pt.ru corpyaandectse ¢ MOTHU n npyrumn

¢busuko- o0pa3oBaTeNbHBIME yupexaeHusmMu PO, peanusys

TEXHUYECKast poTrpaMMy HENPEPHIBHOTO 00pa30BaHMUs B MU

LIKOJIa [TPU "IKOJIa — YUYPEXJIEHHUE TOBY30BCKOIO

MocCKOBCKOM JIOTIOJTHUTEILHOTO 00pa3oBaHusi — BY3'".

¢dusuko-

TEXHHUYECKOM

UHCTUTYTE

Hayuno- http://kvant.mccme.ru/ | TlepBblif B MEpE HAYYHBIN KypHAJ JUIS IIKOJLHUKOB,

MOMYJISIPHBIHA paccUUTaHHBIA HA MAaCCOBOTO YUTATEINS.

¢buzuko-

MaTEeMaTHYeCKH

1 KypHai



http://college.ru/fizika/
http://college.ru/fizika/
http://fiz.1september.ru/
http://fiz.1september.ru/
http://www.school.mipt.ru/
http://www.school.mipt.ru/
http://kvant.mccme.ru/

"KBaut" (ApxuB

HOMEPOB)

[TopTan http://www.e- ['naBHast 3agauda paszaena ®U3UKA - 00be1uHUTH

€CTEeCTBEHHBIX | Science.ru/physics JrOJIeH MHTEpeCyIomuXcs GU3NKON U PETOCTaBUTh

Hayk: Dusuka YHUTATEISIM MATEPUAIIBI [I0 TEOPETHIECKOM (DU3HUKE.

Beenenue B http://nano-edu.ulsu.ru | Cdepa HAHOTEXHOIOTHIT CYNTAETCSI BO BCEM MHUPE

HAHOTEXHOJIOTH KJIFOYEBOW TeMOoM 11 TexHoJoruil X XI Beka.

U

3anumatensHas | http://elkin52.narod.ru | CtpaHuibl caiiTa yauTens-METOIUCTA, 3aCITY)KEHHOT'O

¢du3uKa B / yuurens PO Bukmopa Heanosuua Envkuna 6ykBanabHO

BOIPOCAX H HPOHHM3aHBI SKCIIEPUMEHTOM — IEMOHCTPAMOHHBIM U

OTBETax (bpOHTATBHBIM, JJIs TFO003HATEILHBIX, — OIBITAMH-
doxycamu. O6CyXIat0Tcs MPOOIEMbI IKCIIEPUMEHTA U
teopur. OUueHb MHOTO MaTepHualia K ypokaM B BUJIE
I0JIE3HBIX HAOJIIOJIEHUI U PaCCyXICHUH.

KnaccuHas http://class- Caiit Enenvt Anexcanoposuvi banounoii, THTEpEeCHBIN 1

busrka fizika.narod.ru/index.h | amst yantenei, u Uit y4eHUKOB (4TO MOCMOTPETh, YEM

tm

YBJIEYbCS, UTO MOYUTATh). HeoObIuHbIE MaTEepUabl K
ypOKam, B OCHOBHOM il 7-TO U 9-T0 K1accoB
(HampuMep, ONTHYECKUE UIUTIO3UN), MHOTO JIOMAIITHUX
HKCNEPUMEHTAJIbHBIX 3aJJaHUM.



http://www.e-science.ru/physics
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru/
http://elkin52.narod.ru/
http://elkin52.narod.ru/
http://class-fizika.narod.ru/index.htm
http://class-fizika.narod.ru/index.htm
http://class-fizika.narod.ru/index.htm

dusuka B http://physics.nad.ru/p | JlecsTh oueHb KPACHUBBIX aHUMAIIUI TI0 OCHOBHBIM

AHUMAITUSIX hysics.htm. paznenaM (QU3UKH — MEXaHHUKE, TEPMOIHHAMHUKE,
OIITHKE, YJICKTPOMArHETU3MY.

YueOHo- http://nau-ra.ru/ [udporas madboparopus 1o usuke. PekomeHaanmu mo

pa3BIICKATEIbHBI pabore ¢ nudpoBoii Jadboparopueii (BUACOPOIUKH).

W mopTan st
JIeTel,
YUHUTEIIEH, U
pOAUTENEN.

C=RU, O="TBOY COLL Ne2""
ou" c. bonbwas NMywwuua”,
CN=E.1O. ®énopos,

E=school2_bgl @samara.edu.ru
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