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TOUYKA ! POCTA

IlenTp 00pa3oBaHus ecTeCTBEHHO-HAYYHOM
U TEXHOJOrM4ecKoil HanpaBJaeHHOCTell

PABOYASA TIPOI'PAMMA

[Ipenmer (kypc)  dusuka Kiacc 7-9

KomuvectBo 4yacoB mo ydeOHoMy Tuiany_238 B rog 2 B
HemenoaIa7-8 Kinaccos,3-m1sa 9 kiaacca

CocraBneHa B coOTBeTcTBHHM ¢ llpmMmepHoit  pabodci
mporpammoid 1o _¢m3uke . OmoOpeHa pemeHueM ¢eneparbHOro
y9e0HO-METOANIECKOT0 OOBeNWHEHHsI 10 O00meMy OOpa3oBaHUIO,
MPOTOKOI

Yueonuku: [lepeimkua .M., IBanos A.U.

Agtop: HaumenoBanue:@usuka 7, 8,9 knaccsl

M3parenscTBO, ron. Mocksa «IIpocBemenue»

Paccmorpena wHa  3acemanmm MO (dyHKIMOHaNBHAS
IrpPaMOTHOCTh
IIporokon Ne OT «_» 20 T.
[Ipencenarens MO
(®HO)

(moamuck



[Ipumepnast pabouasi mporpamMma no (pu3uke Ha
YpPOBHE OCHOBHOTO o611ero oOpazoBaHUs
COCTaBJIEHA Ha OCHOBE IOJIO)KEHUU U TpeOOBaHUM K
pe3yjiabTaTaM OCBOEHHUS Ha 0a30BOM YypOBHE
OCHOBHOM o0pa3zoBaTenbHOU MPOrpaMMBbl,
MpEeACTaBICHHBIX B denepaibHOM
roCcyJJapCTBEHHOM 00pa3oBaTeIbHOM CTaHAapTe
ocHOBHOTO 00111ero oopazoBanust (OGI'OC O00), a
Taxke ¢ yu€rom IlpumepHoil  nmporpamMmsl
Bocnutanusg W KoHuenuuu  mnpenojaBaHUs

y4eOHOro npeaMmera «Dusukan B
o0pa3oBaTeJIbHBIX  Opranuzamnusx  Poccuiickoi
denepauuu, pearu3yroImx OCHOBHBIE

0611e00pa3oBaTeIbHbIE TPOTrPAMMBI.
[NOSAACHUTEJIbHAA 3AIIMCKA

Conepxanue Ilporpammbl HampaBieHO Ha
dbopmMupoBaHue €CTeCTBEHOHAY4YHOU’
rPAaMOTHOCTH  yYalllUXCSI U  OPraHU3alHIo
n3ydeHus (GU3UKU Ha AeSATSIIbHOCTHON OocHOBE. B
HEW YYWUTBHIBAIOTCS BO3MOXKHOCTH TMIpeaMeTa B
peanmuzanuu  TpeboBanuit DPI'OC OO0 «
IUIAaHUPYEMBIM JTUYHOCTHBIM U METaIpEIMETHBIM
pe3yJibTaTam oOy4eHwus, a TaK»Xe
MEXXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO
ob6tmiero oOpa3oBaHusl.

B nporpamme ornpenesnsitorcss OCHOBHBIE LIEJIHU
n3y4deHus (U3UKH HA YPOBHE OCHOBHOTO OOIIEro
0o0pa3zoBaHUS, TUIAHUPYEMBbIE pe3yJibTaThl
OCBOCHUSA Kypca  (pU3UKU: JIMYHOCTHBIE,
MeTarpe/IMETHbIE, IpeaMeTHhIe (Ha 0a30BOM



YpPOBHE).
[Iporpamma  ycTaHaBIMBaeT  paclpeaesieHue

yueOHOro Martepuwana mno roaaM oOydeHus: (1o
KJaccam), npejjaraeT MIPUMEPHY IO
MOCJIEBATEIBHOCTh M3YUYEHUsI TEM, OCHOBAHHYIO Ha
JIOTUKE Pa3BUTHUSA IIPEAMETHOIO COJEpKaHUA U
y4€Te€ BO3pPACTHBIX OCOOEHHOCTEM ywaluuxcs, a
TaK)XK€ MPUMEPHOE TEMATUYECKOE TUIAHUPOBAHUE C
yKa3aHUEM KOJHWYECTBA YACOB HA U3yUYEHHUE KAXKIOU
TEMbl U MPUMEPHON XapakTepH- CTUKON ydeOHOMU
NESATEIbHOCTA  Y4YallUXCs, peaju3yemMol mpu
U3yYEHUU ITUX TEM.

[Iporpamma  MoxkeT  OBbITb  KCIIOJB30BaHA
YUYUTEIAMHU KAaK OCHOBA JUJIsI COCTABJIEHUS CBOMX
pabouux mnporpamm. Ilpm paszpabotke padoueit
IporpaMMbl B TEMaTH4YECKOM IUIAHUPOBAaHUU

TOJDKHBI OBITH YUTEHBI BO3MOXHOCTH
UCITOJIb30BaHUS AIEKTPOHHBIX (upoBBIX)
00pa3oBaTEeILHBIX pecypcos, SIBIISTFOTITUXCST
y4eOHO-METOTNICCKUMHU MaTepuaIaMu
(MyJIbTUMEAUHHBIE  MPOTPAaMMBI,  AJIEKTPOHHBIS
y4eOHUKHU U 3aJaYHUKH, AJICKTPOHHBIC
OMOJIIMOTEeKH, BUPTYyaJIbHbBIC JIAOOPATOPHUH, UTPOBHIC
MPOTrpaMMHBlI, KOJUICKITUHU 1 POBBIX
00pa3oBaTEeNbHBIX  PECYpPCOB),  PeaU3YIONIUX

nunakTuueckne Bo3dmoxkHocTu UMKT, conmepkanue
KOTOPBIX COOTBETCTBYET 3aKOHOJIATEJICTBY 00
o0pa3oBaHUU.

[IpumepHas pabGouasi mporpamMmma HE CKOBBIBaeT

TBOPUYECKYIO WHIUATUBY yauTeneun 51
MPEJIOCTABISIET BO3MOXKHOCTH JJI1  pealu3aluuu
pa3INYHbIX METOJIMYECKUX MOJIXO/I0B K

MPEToIaBaHUIO dbuzuku npu YCJIOBUU



cOoXpaHEHHUs1 00s513aTeIbHON YacTH COJI€p>KaHUs
Kypca.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O
[TPEAMETA «®U3NUKA»
Kypc ¢usuku — cucremooOpasyomuil s

€CTECTBEHHO-HAYYHbIX  YYE€OHBIX  MPEIMETOB,
MOCKOJIbKY (PU3MUYecKHe 3aKOHBI JIEKAT B OCHOBE
MPOLIECCOB W SBJIEHUW, W3Yy4YaE€MbIX XHUMHEU,
Ouosnorueu, acTtpoHomMued U PU3NUYECKOU
reorpadueii. duU3MKa — ATO MPEAMET, KOTOPHIU
HE TOJIBKO BHOCUT OCHOBHOM BKJIaJl B €CTECTBEHHO-
HAay4YHYI0 KapTUHY MHpAa, HO U IIPEIOCTABIISIET
Hanbosee ssCHbIe 00pa31bl IPUMEHEHUSI HAYYHOT O
METOJa MO3HAaHWs, T. €. CIoco0a TOJyYeHUs
JIOCTOBEPHBIX 3HaHUM 0 mupe. Hakonen, ¢puszuka
— 3TO TIPEIMET, KOTOPBIM Hapsy C APYTUMH
€CTECTBEHHO-HAYYHBIMU IIPEIMETAMHU JTOJIKEH
aTh HIKOJIbHUKAM IIpEICTaBICHUE 00
YBJIEKATEJIbHOCTH HAYYHOTO HCCJEJAOBAHUS U
pagoCTH CaMOCTOATEIBHOIO OTKPBITUS HOBOTO
3HaHUS.

Onna W3 TIaBHBIX 3amad  (QU3UYECKOTO
oOpa3zoBaHUsl B CTPYKType oOmiero oOpa3zoBaHHs
COCTOUT B (POPMHUPOBAHMHM E€CTECTBEHHO-HAYUYHOM
IPaMOTHOCTH M HMHTEpeca K HayKe Yy OCHOBHOU
Macchl OOydYaroluxcsi, KOTOpble B JaJIbHEHIIIEM
OyIIyT 3aHSITHI B CAMBIX pa3HO- 00pa3HbBIX cepax
nesateabHOoCcTH. HO He MeHee Ba)XHOM 3ajadeil
SIBJISIETCS BBISIBJICHUE 51 IIOATOTOBKA
TaJIAHTJIUBBIX MOJIOJIBIX I ()71 JUTS
NpoJoJDKEeHUsT o0pa3oBaHUs U JaJibHEHIeH



npo(peccuoHaIbHON  JEATENBHOCTH B  00JacTH

€CTECTBEHHO-HAYYHBIX HCCIICOBAaHUA U CO3JaHUU

HOBBIX TexHoJorui. CormacHO TPUHSATOMY B

MEXTyHapOJHOM COOOIIEeCTBE OMpEeICHUIO,

«EcTecTBeHHO-Hay4YHasT TpPaMOTHOCTH — ITO

CHOCOOHOCTh 4YeJIOBeKa 3aHUMaTh aKTHUBHYIO

FPpaXIAHCKYIO  TMO3ULHIO TI0  OOIIECTBEHHO

3HAYUMBIM BOTIpOCaM, CBSI3aHHBIM C

€CTeCTBEHHBIMU HayKaMHU, U €ro TOTOBHOCTh

WHTEPECOBATHCS €CTECTBEHHO-HAYyYHBIMHU

UJICSIMU. Hayuno rPaMOTHBIN YeII0OBEK

CTPEMHTCS y4acCTBOBAaTh B apryMEHTHPOBAHHOM

oO0cyXJieHuu  mnpobiem, OTHOCSIIIIUXCS K

€CTECTBEHHBIM HayKaM U TEXHOJIOTHSIM, YTO

TpeOyeT OT HEro CIEAYIONINX KOMIIETEHTHOCTEH:

—Hay4YHO OOBSCHSTH SIBJICHHUS,

—OIICHUBATh U TOHUMATh OCOOCHHOCTH HAyYHOTO

WCCIICIOBaHUA,

—HWHTEPHPETUPOBATh JaHHBIE W HCIOJIb30BATH
Hay4YHbIC JOKa3aTelIbCTBA I TOJIyYCHUS
BBIBOJIOB.»

N3ydenne puzuku cnocoOHO BHECTH PEIIAOIITHAMN

BKIaJ B (OpPMHUpPOBAHHE €CTECTBEHHO-HAYyYHOU

rPaMOTHOCTH OOYYaIOIIINXCSI.

LHEJINM  WU3YYEHUA  VYUYEBHOI'O IIPEAMETA
«OU3UKA»

Ilenu n3ydyeHuss GU3UKU HA YPOBHE OCHOBHOT'O
oOmero oopazoBaHus onpenaeyicHbl B KoHienmuu
nperoaaBaHusl y4eOHOTro IpemMeTa
«Pu3zuka» B 00pa30BaTEIBHBIX OpPraHU3AIMIX
Poccuiickon denepanuu, pearTn3yoInX



OCHOBHBbIE 00I111€00pa30BaTeNIbHbIE MPOrPAMMBI,
YTBEPKAEHHOU pelmeHuem Komnerun
MuHucrtepcraa IIPOCBELIECHUS Poccuiickoit
®enepauuu, nporokoa ot 3 jgekadps 2019 r. Ne
[TK-4BH.
Lenu nzyuenus: Gpu3uKu:

—TnpuoOpeTeHue MHTepeca U CTPEMJIICHUSA
oOydJammmxcsi K HaydYHOMY U3YYEHUIO
MPUPOAbI, PA3BUTHE HUX HHTEJIEKTYyalbHbIX U
TBOPYECKUX CIIOCOOHOCTEI;

—pa3BUTUE MPEACTABICHUNA O HAYYHOM METO/JIE
MO3HAaHUS U (POPMHUPOBAHUE UCCIIEIOBATEIBCKOTO
OTHOILICHUS K OKPY KAIOIIUM SIBJICHUSIM;

—dopMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK
pe3yjbTaTa  HM3YYEHHs] OCHOB  CTPOCHUS
MaTtepun U (yHIAMEHTAJbHBIX  3aKOHOB
bu3uKH;

—(hOopMHpOBaHUE MPEACTABICHUI O POJIM (PU3UKU
Ul pa3BUTHUSL JPYTUX €CTECTBEHHBIX Hayk,
TEXHUKHU U TEXHOJOTHH;

—pa3BUTHE MNPEJCTABICHUH O BO3MOXKHBIX

chepax Oyaymied npo-  (pecCHOHAIILHOMN
JESITEJIbHOCTH, CBSI3aHHOU  C bu3uKoMu,
MOATOTOBKA K JajdbHEeHIIeMy 00y4eHUIO B 3TOM
HalpaBJICHUU.

JlocTrKeHHne 3THUX LEeJeW Ha YPOBHE OCHOBHOIO
ob6miero oOpa3zoBaHus 0OECIIEYNBACTCST PEIICHUEM
CIIEIYIOIUX 3a7aY:

—TnpuoOpeTeHne  3HAHUM O  JUCKPETHOM
CTPOCHHUM  BEIIECTBA, O  MEXaHUYECKUX,
TEMJIOBBIX, DJICKTPUUYECKUX, MArHUTHBIX U
KBAHTOBBIX SIBJICHUSIX;



—IpUOOpETEHUE YMEHUM OMUCHIBATH U OOBSCHSTH
¢u3nueckue SBJICHUS C  HCHOJIb30BAaHUEM
MOJIYYEHHBIX 3HAHUU;

—OCBOEHHE METOJOB pEUICHUs MPOCTEHIINX
pacuy€THBIX 3aja4 C HCIIOJIb30BAaHUEM
dbuznyeckux MoOJeNeM, TBOPYECKUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

—pa3BUTHE YMEHUH HaOMI0AaTh MOPUPOIHBIC
SIBJICHUSI W BBITIOJIHATH OIBITHI, JIAOOpaTOpPHbIE
paboThl U AKCIEPUMEHTAJILHBIE HMCCIEIOBAHUS C
HCII0JIb30BAaHUEM MU3MEPHUTEIILHBIX TPUOOPOB;

—OCBOE€HHE TIpUEMOB paboThl ¢ uHOpMaIUEi
dbuznveckoro cozeprKaHusl, BKJTIOYAsI
MH(POPMALIMIO O COBPEMEHHBIX JOCTHXKEHUSIX
(bu3UKM; aHaIU3 U KPUTUYECKOE OIEHUBAHUE
nHpOpMaInu;

—3HAKOMCTBO €O cdepamu mnpodeccuoHaIbLHON
NeATEIbHOCTH, CBSA3aHHBIMH C (QU3UKOU, U
COBPEMEHHBIMU TEXHOJOTUSIMHU, OCHOBAHHBIMU
Ha JOCTHXKEHUSIX (U3NYESCKON HAYKH.

MECTO YYEBHOT O IIPEJJMETA «®DHN31UKA» B
YUYEBHOM IIJTAHE

B cootBerctBrn ¢ PI'OC OO0 dusuka sBiaseTcs
00s13aTEeNIFHBIM MPEAMETOM Ha YPOBHE OCHOBHOTO
obmero  oOpa3oBanms. JlamHas  mporpamma
npeaycMaTpuBaeT u3ydeHue (Pu3ukm Ha 0a30BOM
ypoBHE B 00BEMe 238 W 3a Tpu Toma OOydeHHS
o 2 4 B HEJNEN B 7 M 8 Kjaccax ¥ 0o 3 4 B
Henenmto B9 kmacce. B Temarmueckom
TJTAHUPOBAHUM TSl 7 U 8 KIIACCOB MPEIIOIaraeTcs
pe3epB BPEMEHU, KOTOPBIM YUYUTENh MOKET



WCTOJIb30BaTh IO CBOEMY YCMOTpPEHHIO, a B 9
KJlacce — MOBTOPUTENbHO-0000IA0IINNA MOTYJTb.

COLEPXXAHUE YUYEBHOI'O ITPEAMETA «®U3NKA»

7 xiacc

Paznen 1. ®dusuka U e€é pojab B NO3HAHUH
OKPY’KaK0LIero Mupa
®duszuka — Hayka O 1pupone. SBieHus

npupoasl  (MC 1) . ®dusnyeckue  sBICHUA:
MEXaHHYECKUE, TEIJIOBHIC, DJIIEKTPUYECKHUE,
MarHuTHBIE, CBETOBBIC, 3BYKOBBIE.

dusnueckue BCJINYUHBI. N3mepenue
dbusnueckux BeanduH. Du3uydeckrue NPUOOPHI.
[HorpemHocTs uU3MepeHu. MexayHapoaHas
cUCTEeMa CJIUHMUII.

Kak ¢usuka m japyrue ecTeCTBEHHBIE HAyKHU
U3y4yaroT npupony. ECcTecTBEHHO-HAayYHBIA METOJ
MO3HAHUs: HAOJIOJICHUE, ITIOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIABMXKEHHUE THUIIOTE3, DKCIIEPUMEHT
10 MMPOBEPKE TUIoTe3, 00BsSICHEHHE
HaOro1aeMoro siBieHus. Onucanue pu3nIecKux
SIBJICHUU C IOMOIIBIO MOJCJICH.

Hdemoncmpayuu

1. MexaHn4yeckue, TEIUIOBBIE, SJIEKTPUUYECKHUE,

MarHUTHbIC, CBETOBBIC SIBJICHMUS.
2. duznyeckue NpuOOPHI U MpolieaAypa NPSIMbIX
W3MEPEHUM aHAJIOTOBBIM M IMTU(POBBIM

puoOOpPOM.
Jlabopamopnwvie paoomeot u onvimur?
1. OnpeneneHue 1eHbI ASJICHUS KA



M3MEPUTEIBHOTO Mpudopa.
. I3MepeHue pacCTOsIHUN.
. U3mepenue o0bEMa KUJIKOCTH U TBEPJIOTO Tea.
. Onpenenenre pa3MepoB MaJIbIX TEJL.
. I3mepeHue temmeparypsl IIpAd  [IOMOIIM
JKUAKOCTHOIO  TE€pMOMETpa M JaT4duKa

g A W N

TEMIIEPATYPHI.
6. [I[poBeaeHnEe UcCCIEIOBaHUS IO  MPOBEPKE
TUMOTE3bl:  JAJbHOCTh  MOJIETA  IIApPHUKA,

MYIIEHHOTO0 TOPU30HTAJIBLHO, TEM OOJIbIIIE,
yeM OoJIbllIe BBICOTA ITyCKa.

Pasznen 2. IlepBoHauajibHble CBeJleHHSI O

CTPOEHNH BellecTBa

CTpocHHE BelIecTBa: aTOMbl M MOJICKYJIbI, UX
pa3mepsl. OTBITHI, HOKAa3bIBAIOIINE JHUCKPETHOE
CTpPOCHHE BEIIECTRBA.

JIBmxenue ydactuil BemiecTBa. CBA3b CKOPOCTHU
TIBUKECHUS YacTHIL c TEMIIEPaTypOH.
bpoyHoBCcKkoOe JIBUKCHHUE, nuddy3us.
BzaumonecTBre yacTuil BemIeCTBA: MPUTSKECHUE
1 OTTAJIKMUBAHUE.

ArperaTtHble COCTOSIHUSI BEIIECTBA: CTPOECHUE
ra3os, JKUIKOCTEH )51 TBEPABIX
(kpucTannuueckux) Tejl. B3auMocBs3b MeEXAy
CBOMCTBAMH BEIIECTB B pa3HbIX arperaTHbIX
COCTOSIHMSIX M HUX  aTOMHO-MOJEKYJISIpHBIM
CTPOECHHUEM. OcobeHHocTu arperaTHbIX
COCTOSIHUH BOJHEIL.

emoncmpayuu



1. HaGnroneHue OpOyHOBCKOI'O JIBUYKEHUS.

2. Habnronenue nuddys3uu.

3. HabGmonenue siBjieHui, 0ObACHSIIOIMNXCS
MPUTSHKEHUEM WJIM OTTaJIKUBAHUEM YaCTHI]
BEIIIECTBA.

Jlabopamopnuvie padbomst u onvimol

1. OueHka auamMeTrpa aTromMa METOJAOM psIoB (C
rcnojab3oBanuem gororpaduii).

2. OnbITHI o HaOJII0ICHU O TETJI0BOTO
paclIupeHus ra3os.

3.0nbITBI IO OOHAPYKEHUIO JEUCTBUSL CHUII
MOJICKYJISIPHOTO MPHUTSKEHHUS.

Paznen 3. /IBukeHne U B3auMoeiicTBUE TeJl

MexaHuyeckoe ABWXKEeHHE. PaBHOMEpHOEe U
HepaBHOMepHoe nBmkeHue. Ckopoctsb. CpenHsis
CKOPOCTh OpPU HEPABHOMEPHOM JIBUIKCHHHU.
Pacu€Tt myTH U BpeMeHH IBUKECHUS.

SIBnenue WHEPILUU. 3akoH WHEPLIVH.
B3aumopaencTBue TE€JI KaK NPpUYWMHA W3MEHEHUS
CKOpPOCTH JBHXKE€HHMsI Teld. Macca Kak Mepa
nHeptHOCTU Tena. [InmoTtHocTh BemecTtBa. CBA3b
IUIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €IMHUILIEC
00BbEMa BelecTna.

Cuna kak XapaKTEpUCTHUKA B3auMMOJICHCTBUSA
tes. Cuna ynpyroctd U 3akoH ['yka. MU3mepenue
CWJIbl C TIOMOIIBKO AWUHAMoMeTpa. SBieHue
TATOTEHUSI U cuiia TsokecTH. Cuiia TSIKECTH Ha
APYTrux IJIaHeTax (MCO). Bec TeJa.
HeBecomocThs. CinokeHue CuJI, HaIpPaBJICHHBIX
no OJHOM TpsAMoOU. PaBHOAEWCTByrOmIasi CHJI.



Cuna Ttpenusa. TpeHue CKOJBXKEHUS U TpEHUE
nokosi. Tpenue B npupone u rexuuke (MC).
HHdemoncmpauyuu
1. Habnronenue MexaHM4ecKOTro ABMXKEHHUS Tela.
2. U3mepeHnne cCKOpOCTH NPSIMOJIMHENHOT O
JIBUKECHUS.
3. HaGnmronenue siBneHus HHEPLIMH.
4. Habmtonenue u3MeHeHUs] CKOPOCTU MPU
B3aUMOJICCTBUU TEIl.
5. CpaBHEHHE MacC MO B3aUMOJAECHUCTBUIO TEI.
6. Cl10’)keHHe CUJI, HAlPaBJIEHHBIX 10 OJHOU
IPSMOM.

Jlabopamopnuvie padbomst u onvimul
1. OnpeiesieHne CKOPOCTH PABHOMEPHOTO
JNBUXEHUS (IIapUKa B KUJIKOCTH, MOJECITU
AIIEKTPUUECKOTO aBTOMOOUJIS U T. 11.).
2. Onipenenenne cpeiHel CKOPOCTH
CKOJIBXKEHUSI OpycKa WiIu IIapuKa mo
HAKJIOHHOM IIOCKOCTH.
3. OnpeneneHue MWIOTHOCTU TBEPAOTO Tea.
4. OnbITEl, JAEMOHCTPUPYIOIIHME 3aBUCUMOCTH
pactspkeHust (ne- Qopmanuu) OpPYyXKAHBI OT
MPUITOKEHHOU CUJIBI.
5.00bITBl,  JIEMOHCTPUPYIOIIUE  3aBUCUMOCTD
CUJIbI TPEHHUSI CKOJIbKEHUSI OT CHJIbI JIaBJICHUS
u Xapakrepa COIIPHUKACAIOIINXCS
IMOBEPXHOCTEM.

Paznen 4. /laBjieHne TBEPABIX TeJl, JKUAKOCTEH M
ra3oBs



JlaBieHue. Cnoco0sbl YMEHBIICHUS 5
YBEIIMYECHUS JIaBJICHUS. JlaBieHue rasa.
3aBUCHMOCTh JIaBJICHHS Ta3a oOT o00OBéEMa,
temneparypsbl. Ilepenaya naBieHust TBEPABIMU
TEJIAMU, KUJIKOCTAMHU M razamu. 3akoH llackais.
[THeBMaTnueckue MaIllWHBbI. 3aBUCHUMOCTH
JTABJICHUS KUJIKOCTHU oT 71y OUHBI.
I'mapocratnueckuii napagokc. CooOuaronuecs
cocyabl. 'mapaBanyeckmue MEXaHU3MBI.

ATtmocdepa 3emiin U aTMocepHoOe AaBIICHUE.

[TpuunnbI CYIIECTBOBAHUS BO3YIIHOM
000J10YKHU 3emuu. OmnbIT Toppuuesin.
HN3mepenue aTMOC(EPHOTO JaBJICHUS.

3aBUCUMOCTh  aTMOC(EpHOTO  JaBJIE€HUS  OT
BBICOTHI HaJ ypoBHeM Mops. [Ipubopwsr mis
U3MEpEeHUss aTMOC(HEPHOTO JaBIICHUS.

JleficTBUE KUAKOCTU U ra3a Ha MOrpyKEHHOE B
HUX TeJo. BrITankuparomas (apxumeoBa) cuja.
3aKoH Apxumena. II;maBanue TEJ.
BoszngyxoruiaBanue.

Hdemoncmpayuu

1. 3aBUCUMOCTD JABJICHUS raza OT TeMIEepaTyphl.

2. Ilepenaua naBieHUs )KUIAKOCTHIO U Ta30M.

3. CooOmaromnuecs: COCy/Ibl.

4. I'mapaBaudecKu npecc.

5. [IposiBieHne neficTBUS aTMOC(HEpPHOTO
JIaBJICHUS.

6. 3aBUCUMOCTDH BBITAJIKUBAIOIICH CHUJIBI OT
00BbEéMa NMOrpyKEHHOW YaCTH TeJla U
IUIOTHOCTH KUJIKOCTH.

7. PABEHCTBO BBITAJIKUBAIOIIECH CUJIBI BECY



BBITECHEHHOM KUJAKOCTH.

8. YcJioBUE IUIaBaHUs TEJl: TUIaBaHUE WJIU
MOrPYy>KEHUE TEJI B 3aBUCUMOCTH OT
COOTHOILIEHUS TUIOTHOCTEH Tesna U KUIKOCTH.

Jlabopamopnuvie padbomst u onvimol

1. UccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE
OT 00bEMa MOTPYKEHHOM B KUAKOCTh YaCTH

Tela.

2. Onpenenenue BBITAJIKUBAIOIIEH CHJIBI,
JEUCTBYIOIEW Ha TEJO, IIOIPYy>KEHHOE B
JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTU BBITAJIKUBAIOIICH
CWJIBbI, JIEUCTBYIO- LII€H Ha TEJIO B >KUAKOCTH,
OT MAaccChl TeJa.

4. OnBITBL,  JEMOHCTPUPYIONIUE  3aBUCUMOCTH
BBITAJIKUBAIONIECH CHUJIbI, JICUCTBYIOLIEW HA TEJIO
B OKHIKOCTH, OT o00BEMa TOrpyXEHHOU B
)KUJIKOCTh YacTH Tejda M OT IUIOTHOCTH
JKUJIKOCTH.

5. KonctpyupoBanue apeomeTpa WU
KOHCTPYUPOBAHUE  JIOJAKH U ONpEIeICHHUE €€
rpy30II0ABEMHOCTH.

Pa3znen 5. PaboTa m MOIHOCTH. DHepPrus

Mexanuueckas pabora. MOIIHOCTb.

IIpocteie MEXaHU3MBI: pblyar, OJI0K,
HaKJIOHHas IUIockocTh. IIpaBuino paBHOBecus
peruara. IlpumMeneHue mipaBuia paBHOBECHUS
pbIuara K OJIOKy. «30JI0TO€ MPAaBUIIO» MEXaHUKHU.
KIIL MPOCTHIX MEXAaHU3MOB. IIpocTthie



MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexanuueckass dHeprusi. KuHeTtnueckas u
noTeHIuraabHas 3Heprus. [IpeBpalieHue 0JIHOro
BHJAa MEXAHUYECKOW JHEPruv B JPYrou. 3aKOoH
COXpaHEHHUSs] FHEPTUU B MEXAHUKE.

HHdemoncmpauyuu

1. IIpumepsl DPOCTHIX MEXAHU3MOB.

Jlabopamopnuvie pabomst u onvimul

1. OnipeniesieHre pabOThl CUIIbI TPEHUS MPU

PaBHOMEPHOM JBHKEHHUH TeJa IO
TOPU30HTAJIBHON MOBEPXHOCTH.

2. UccnenoBanue yciaoBuil paBHOBECHS pblUuara.

3. Usmepenune KIIJ| HakIOHHOM MJIOCKOCTH.

4. I3yueHnue 3aKOHa COXpPAaHEHUs] MEXaHUYECKOH

DHEPIrUHU.

8 kimacc

Pa3nen 6. TeruioBble siBJIeHHS

OcHOBHbIE MOJIOKEHUSA MOJIEKYJISIPHO-
KUHETUYECKON TEOpUHM CTPOEHHUS BEIIECTBA.
Macca u pa3zMepbsl aTOMOB U MOJIEKYJ. OTBITHI,
MOITBEPKIAIOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKOU TEOPHUMU.

Mogaenu TBEPAOTO, KUIKOTO U Ta3000pa3HOTO
cocTtossHUM  BemiectBa. Kpucramummyeckue wu
amop(dubie Tena. OOBSICHEHHE CBOWCTB Ta3oB,
JKUJIKOCTEM W TBEPABIX TEJI HAa  OCHOBE
MOJIOKECHU N MOJIEKYJISIPHO-KUHETUYECKOU
teopuu. CMauMBaHUE U KANMWJUISPHBIC SIBJICHUS.
TennoBoe pacUIMpeHUE U CKaTHUE.



Temnepatypa. CBs3b TeMIIepaTypbl co
CKOPOCTBIO TETJIOBOI'O JBUKEHUS YaCTHULL.

Baytpennsis sHeprus. CnocoObl HU3MEHEHMS
BHYTPEHHEN DHEPIUH: TeIonepesaya |
coBepuieHre pabotrel. Bunel Temionepenauu:
TEMJIONPOBOAHOCTh, KOHBEKIUS, U3JTyUECHHUE.

KonnuectBOo TenioTel. Y ienbHas
TEIUIOEMKOCTh BelllecTBa. TeninoooMeH u
TETJIOBOE PAaBHOBECHUE. Y PABHEHUE TEIIOBOTO
Oananca. [InaBnenue u orBepieBaHue

KPUCTAJIMYECKUX BEUIECTB. Y I€JIbHAS TEIUIOTA

rtaBieHus. [lapoobpazoBaHue U KOHJICHCAIIMS.

Hcnapenue (MC). Kunienue. VY nenpHas Tenigora

rnapoo6pa3zoBaHus. 3aBUCUMOCTb TeMIIEpaTypbl

KUIIEHUsI OT aTMOC(EPHOTO JaBJICHUS.
BnaxxnocTh BO3yXa.

DHeprus TOILJINBA. VY nenpHas TEIIoTa

CropaHusi.

[IpuHIIMIBI  Pa0OTHI TEIMJIOBBIX JIBUTATEIICH.
KITJ TEIJIOBOI'O OBUTATEII. TemroBrie

JIBUTATEJIN U 3a11uTa okpykaroueit cpeasl (MC).
3aKOH COXpaHEHUs U NPEBPAILICHUS YHEPTUU B
TerioBbIX npoiieccax (MC).
Hdemoncmpayuu
1. HaGnmronenne OGpOyHOBCKOTO JTBUXKCHUS.
2. Habaronenue nuddy3nu.
3. HaOmroneHue siBJIeHUM cMauyuBaHUS U
KaIMJUISIPHBIX SIBJICHUI.
4. HaGmonenrue TEIUIOBOTO PACIIMPEHUS TEIl.
5. I3MeHeHue 1aBjieHus ra3a Npu U3MEHEHUHU
00BbEMa 1 HAarpEBAHUM HJIA OXJIAXKICHUM.



[IpaBuna usmepeHus TeMIepaTypsbl.
Bunbl Terionepenayu.
OxnaxJieHue Mpu COBEPIICHUU PAOOTHI.
HarpeBanue npu coBepiieHun padoThl
BHEIIHUMU CUJIAMU.
10. CpaBHEHUE TEMIIOEMKOCTEN Pa3INYHBIX
BELIECTB.

11. HaGmronenue kuneHus.

12. HaGmrogeHne mocTosiHCTBa TeMIepaTyphbl Npu
IIJIaBJICHUH.

13. MoJiesin TETUIOBBIX JIBUTATENIEH.
Jlabopamopnuvie pabomst u onvimol
1. OTIBITEI IO OOHAPYXKEHUIO JICUCTBUS CHJI

MOJICKYJISIPHOTO NPUTSKEHUS.

2. ONBITHI TIO BBIPALIIMBAHUIO KPUCTAJLIIOB
IIOBapEHHOW COJIM WJIM caxapa.

3. OTBITHI 110 HAOIIOJIEHUIO TEILIOBOTO
pacuIMpeHus ra30B, KUJIKOCTEN U TBEPABIX
TEJl.

4. OnpeneneHue NaBiICHUS BO3AyXa B OalljioHE
HIPULIA.

5. OOBITBL, NEMOHCTPUPYIOLINE 3aBUCUMOCTh

JABJICHUSI BO3/1yXaOT ero o0béMa u

HarpeBaHMs WIN OXJIAXK]ICHUS.

L o N

6. [IpoBepka rurnore3bl JUHEHHONW 3aBUCUMOCTH
JUTUHBI CTOJIOWKA KUJIKOCTH B
TEPMOMETPUYECKON TPYyOKE OT TeMIEepaTyphl.

7. HabmroieHne n3MeHeHUsT BHYTPEHHEW JSHEPTUU
Tella B pe3yiabTaTe Terlonepeauu U paboThl
BHEIIHUX CHIJL.

8. UccrnenoBanue siBJIEHUsI TENJI0OOMeHa OpU



CMEIIMBAaHUMU XOJOOHOMW U rOpsiu€r BOIBI.

9. OnpeneneHne KOJINYeCTBA TEMIOTHI,
MOJIYYEHHOI' 0 BOJIOM MPHU TEIIOOOMEHE ¢
HarpeThIM METAJLUIUNYECKUM LIUJIUHIPOM.

10. OnpenesieHne yaelbHOU TEMI0EMKOCTH
BEILIECTBA.

11. UccnenoBanue npoiecca uctapeHus.

12. OnpenesieHue OTHOCUTEIBHOM BJIAKHOCTHU
BO3/1yXa.

13. OnpenesieHUe yAEIbHOM TEIIOTHI IJIABJICHUS
JbJA.

Pasnen 7. DJjexkTpuuecKkHe W  MATrHHUTHbIE

sIBJICHUSI

DnexTpuzanus Tea. J[Ba poja 3JIEeKTPUUYECKUX
3apsiioB. BsaumopeicTBue 3apsyKEHHBIX —TeEll.
3akoH Kynona (3aBUCUMOCTbH CHJIBI
B3aUMOJICUCTBUSL 3apsSHKEHHBIX TEJI OT BEJIWYMHBI
3apsiJIOB U PACCTOSTHUSI MEXKAY TeJIaMu).

DJIEKTpUYECKOE roJie. Hanpsix€HaHocTh
anekTpudeckoro mnois. [I[puHuun cynepno3unuu
DIIEKTPUUECKUX  TIoJie (Ha  KadyeCTBEHHOM

YPOBHE).
Hocurenn DIEKTPUYECKUX 3aps1J10B.
DJeMeHTapHbIN DIIEKTPUYECKUMN 3apsia.

Ctpoenue artoma. IIpoBOTHUKH U AURJIEKTPUKH.
3aKOH COXpaHEeHMUS PJIEKTPUUECKOT O 3apsiia.
DJIEKTPUYECKUN TOK. Y CIOBHUS CYIIECTBOBAHUS
AIEKTPUYECKOr0 TOKa. MICTOUHUKH MOCTOSHHOTO
TOKa. JlenicTBus DIEKTPUUECKOI O TOKa
(TemoBoe, XUMHYECKOE, MarHUTHOE).



DJEKTPUUYECKUN TOK B XKUJKOCTAX U razax.
DnexTpuyeckas LIETIb. Cuna TOKA.

DnexTpuyeckoe HanpsbxkeHue. ConpoTUBICHHUE

MPOBOJAHUKA. Y I€JIbHOE CONMPOTHUBIICHNUE BEIIECTBA.

3aKoH Oma JUTS ydacTka LETIH.
ITocnenoBatenbHOE U NapajieIbHOE COETUHEHUE
IIPOBOJHUKOB.

Pabota M MONIHOCTH DJJIEKTPUUYECKOTO TOKA.
3akoH Jxoyns— JleHna. DiaekTpudeckue Henu u
MOTPEOUTEIN DJICKTPUUECKON DHEPrum B OBITY.
KopoTtkoe 3amMbIkaHue.

IlocTosHHBIE ~ MaArHUTHI. B3aumonencTBue
IMOCTOSTHHBIX MarHuToB. MaruutHoe TIOJIE.
MaruutHoe mnojie 3eMJIM M ero 3HauCHHE I
KM3HM Ha 3emuie. OnbIT Dpcteia. MarHuTHOE MmoJie

AIIEKTPUYECKOTO TOKA. IIpumenenue
AJIEKTPOMArHUTOB B TEXHUKE. JlenicTBUE
MarHuTHOrO TOJIsi Ha TIPOBOJAHUK C TOKOM.
DNEeKTPOJBUTATEb MMOCTOSH- HOT'O TOKA.
Hcnoas3oBanue RIIEKTPOJIBUTATEIIEN B

TEXHUYECKHUX YCTPOMCTBAX U Ha TPAHCIIOPTE.

OmnbiTel @apanes. SIBleHUE JIEKTPOMAarHUTHOU
nuaaykuuu. [IpaBusno Jlenna. DiaekTporeHeparop.
CnocoObl TOTy4YeHHUs JJIEKTPUYECKON DHEPTHUH.
DJIEeKTPOCTAHIIUHU Ha BO300HOBJISIEMBIX
HCTOYHUKAX DHEPTUHU.

Hdemoncmpayuu

1. DJeKTpu3anus Tel.

2. JIBa polia BJIEKTpUUYECKHUX 3apsiJiOB U

B3aUMO/JICHUCTBUE 3aPSI)KEHHBIX TEJl.



YCTpONCTBO U AECUCTBUE DIIEKTPOCKOIIA.

DJIEKTPOCTATUYECKAS UHIYKIIUA.

3aKOH COXpaHEHHUs DIIEKTPUYECKUX 3apAN0B.

I[IpoBOAHUKY U IUAIEKTPUKHU.

MonenupoBaHue CUIIOBBIX JUHUU

3JIEKTPUYECKOTO MOJIA.

8. ICTOYHUKM MTOCTOSTHHOTO TOKA.

9. JIeuCTBUSA BJIEKTPUUECKOT O TOKA.

10. DJIEKTPUUYECKUUN TOK B )KUJIKOCTH.

11. ['a30BbIN pa3psa.

12. I3MepeHune CUIIbl TOKa aMIIEpMETPOM.

13. I3MepeHune 3JeKTPUUECKOro HaMpsHKEeHUs
BOJIbTMETPOM.

14. PeocTat U mMara3uH CONpPOTHUBJICHUM.

15. BzanuMoaencTBue MoCTOSTHHBIX MarHUTOB.

16. MoaenupoBaHue HEBO3MOKHOCTHU

Pa3acCJICHUA IMOJIFDCOB MAarHuTa.

17. MOI[GJ'II/IpOBaHI/IG MarHUTHBIX MOJEH
ITIOCTOSAHHBIX MAIrHUTOB.

18. OnbIT DpcTena.

19. MarHuTHoOE 1oJi€ TOKa. DJIEKTPOMarHur.

20. JleiicTBME MAarHUTHOT'O MOJIsI HA TPOBOJHUK C
TOKOM.

21. DJIEKTPOABUTATEIb TTOCTOSIHHOT'O TOKA.

22. UccnenoBanue sIBJICHUS 3JIEKTPOMArHUTHOU
WHTYKIHH.

23. OnbiThl Dapajies.

24. 3aBUCUMOCTh HaNpaBJICHUS WHIYKIIMOHHOTO

TOKa OT YCJIOBUM €r0 BO3HUKHOBEHUSI.
25. DJIEKTPOreHepaTop MOCTOSHHOIO TOKa.

Jlabopamopnusie pabomst u onvimul
1. OnBITHI 11O HAOJTIOICHUIO JICKTPHU3AIUU TEIT

N o ok w



10.

11.

12.

13.

14.

15.

MHIAYKIHUEH U IIPU CONPUKOCHOBEHUU.
HccnenoBanue nercTBUs JIEKTPUUECKOTO
I10JIs1 HA TPOBOJIHUKHU U TUDJIECKTPUKHU.
CoOopka u mpoBepka pabOThI IEKTPUUECKON

LEeNHU MOCTOSIHHOI'O TOKA.
HN3mepeHue u peryaupoBaHUe CUJIIbI TOKA.

HN3Mepenue u peryJiMpoBaHUE HANPSIKEHUS.
HccnengoBanne 3aBUCUMOCTH CHJIBI  TOKa,
UAYIIEro Yepe3 pe3ucTop, OT CONPOTUBIICHUS
pe3UCTOpa U HANPSIHKEHUSI HA PE3UCTOPE.
OnpIThl, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTh
AJIEKTPUYECKOTO CO- MPOTUBJICHUS MPOBOJHUKA
OT €ro JJIWUHBI, TJIOIIAN TTONEPEUYHOTO CEUECHUS
Y MaTepuaia.

ITpoBepka mpaBuiia CJIOXXEHHUSI HaAIPSIKECHUU
NpU MOCJICIOBATEIIbHOM CO€JMHEHUHN JBYX
pE3UCTOPOB.

ITpoBepka mpaBuiia Jisi CHJIBI TOKa MpHU
rnapajijieJIbHOM COeAUHECHUU PE3UCTOPOB.
Ompenenenne pabOTHI AJIEKTPUIESCKOTO TOKA,
UAYIIEro 4epe3 pe3ucTop.

OnpenenieHue MOITHOCTH AJIEKTPUUIECKOTrO
TOKAa, BBIACISIEMON Ha PE3UCTOPE.
HccaenoBaHue 3aBUCUMOCTH CHUJIBI TOKa,
UAYLIETO Yepe3 JIaM- [TOYKY, OT HAOPSIKECHUS
Ha HE.

Onpenenenue KIIJ| nHarpeBatens.
HccnenoBaHrue MarHMTHOIO B3aMMOJICHCTBUS
MOCTOSTHHBIX MarHUTOB.

MN3ydeHne MarHUTHOIO TIOJISI MOCTOSIHHBIX



MarHuTOB  NpU  UX  OOBEAMHEHUH U
pa3aeneHun.

16. MccmenoBaHne JOEUCTBUSA  DIEKTPUYECKOTO
TOKAa Ha MarHUTHYIO CTPEJIKY.

17. OIBITBI, JIEMOHCTPUPYIOUIAE 3aBUCUMOCTH
CWJIbl B3aUMOJEWCTBUS KATYLIKA C TOKOM U
MarHuTa OT CUJIbI TOKAa U HalpaBJICHUs TOKAa B
KaTyllKe.

18. I3y4yeHune nercTBrUs MarHUTHOTO I10JIs Ha
IIPOBOJHUK C TOKOM.

19. KoHcTpyupoBanue u msydeHue padOThl
3JIEKTPOABUTATES.

20. U3mepenue KII/I anekTpoaBUraTeibHOU
YCTaHOBKHU.

21. OnbITHI 110 HCCJIEIOBAHUIO SABIICHUS
2JIEKTPOMAarHUTHOW WHIYKIIUU: HUCCIIEIOBAHUE
W3MEHEHUN  3HA4YeHUs U HalIpaBJIICHUs
WHIYKIIMOHHOTO TOKA.

9 kiacc

Pasznes 8. Mexannuyeckue siBJICHUSA
MexaHuuyeckoe  ABHWXKEHHUE. MarepuaibHas
touka. Cucrema o1- cuéta. OTHOCUTEIBLHOCTH

MEXaHUYECKOTO JIBUYKCHUSL. PaBHomepHoe
NpsAIMOJIMHEWMHOE  JBHXKeHue.  HepaBHOMepHOE
NPSIMOJIMHEHOE JIBUKEHUE. Cpennsis u

MI'HOBCHHAasA CKOPOCTH TCJIa IIPHU HCPABHOMCPHOM
ABUKCHHH.

Yckopenue. PaBHOyCKOpeHHOE

MNPSIMOJIMHENHOE JIBUKCHHUE. CBobOosiHOE
naneHue. OnbeITel [ anuies.



PaBHOMepHOE JBMKEHHE MO OKpPYKHOCTH.
Ilepuon mn yactora 00- pamieHus. JluHelHas u
yrjioBasg  ckopoctu.  lLleHTpocTpeMHuTeabHOE
YCKOpEHHUE.

IlepBeiii 3akoH Hprorona. Bropoil 3akoH
Hprorona. Tperuirni 3akoH Hprorona. IIpuHuun
CYNEPIIO3ULIUU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHwus:
cujla TPEHUsI CKOJIbKEHUSI, CUJa TPEHHUs IIOKOS,
JIPyTrUe BUABI TPCHUSI.

Cuna  TsKECTU U 3aKOH  BCEMHUPHOTO
TSTOTEHUsI. YCKOpPEHHE CBOOOJIHOrO TaJdCHUSI.
JBmwxkenne 1utanet Bokpyr Comana (MC).
[lepBas kocmuyeckasi ckopocTb. HeBecomocTh u

Neperpys3Ku.
PaBHoBecue MaTepUalIbHOMU TOYKH.
AOBCOJIOTHO TBEpAOE TEJIO. PaBHOBecue

TBEPOTrO TeJIa C 3aKPEIJIEHHOW OChIO BPAILICHUS.
MowmenT cuibl. LleHTp TsxkecTu.

HNmnynec  Tena.  HM3MeHeHnwe - uMInyJibca.
NMmnynbc cuiibl. 3aKOH COXpPaHEHUSI UMITYJIbCA.
PeaktuBnoe apuxkenue (MC).

Mexanuueckass paboTta M MOIIHOCThH. Pabota
CUJI TSKECTHU, yNpy- TocTH, TpeHusa. CBs3b
sHEeprum u paborwl. [loTeHuanbpHass SHEPTUSA
Te€jla, TOAHATOrO HaJ IIOBEPXHOCTHIO 3EMIIH.
[ToreHumanbHass >HEPrus CXKATOW NPYKUHBI.
Kunernueckas DHEPrusl. Teopema 0
KHHETHYECKON JHEprur. 3aKOH COXpPaHEHUs
MEXaHUYECKOU SHEPrUH.



HHdemoncmpauyuu

1.

10.

11.

12.

13.
14.

HaOmnroieHne MexaHu4ecKoro ABMXKEHUS
TeJla OTHOCUTEJIBHO PA3HBIX TEJI OTCYETA.
CpaBHeHHE MyTeN U TPACKTOPUU NBUKCHUSA
OJTHOTO M TOT'O K€ Teja OTHOCUTEIIBHO Pa3HbIX
TEJI OTCUETA.

HN3mepenne CKOpOCTU U YCKOPEHUS

HpHMOHHHeﬁHOFO JABHKCHMU.

HCCJ’I@I{OB&HI/IG IIPU3HAKOB PAaBHOYCKOPCHHOT'O
JABHWIKCHUA.

HaOnronenue nBrM>keHUs Tejia 1o OKPYKHOCTH.
Habnronenue MEXaHUYECKUX SABIICHUH,
IPOUCXOASALINX B cUCTeMe OoTcuéra «Temexkar
1py €€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUU
OTHOCHUTEJIbHO KaOuHEeTa (PU3UKH.

3aBUCUMOCTbh YCKOPEHHUs Tejla OT MacChl Teja

Y JICUCTBYIOIIEH HA HETO CUJIBI.

Ha6nronenue paBeHCTBa CUJl npu
B3aUMOJICHCTBUU TEJI.

N3meHeHnue Beca Teja IIpU  YCKOPEHHOM
JIBUYKCHUU.

Ilepenaua numnynbca nmpu B3auMOJICHCTBUHA
TEJl.

[IpeoOpazoBanust SHEPTUU MIPU B3aMMOJICHCTBUH
TEJl.

CoxpaHeHue UMITyJIbCca IIPU HEYTIPYTroM
B3auMoJieiictBuu CoxpaHeHue UMITyJbca MpHU
a0COJIIOTHO YIIPYTOM B3aUMOJIEUCTBUM.
HabGnronenne peakTUBHOTO JBUKCHUS.
CoxpaHeHHE MEXaHUYECKOW PHEPrUu MpHU
CBOOOJHOM MaJICHUM.



15. CoxpaHeHHE MEXaHUUYECKOU YHEPTrUU Npu
JIBUKCHUU TeJIa MO/ JICUCTBUEM TIPYKUHBIL.

Jlabopamopnuvie padbomsl u onvimol

1. KoHCTpyupoBaHue TpakTa [Jis pas3roHa U
NAILHEUIIIETO  PaBHOMEPHOTO  JBUKECHUS
IapuKa Ui TEJIEKKHU.

2. OnpeneneHue cpeaHe CKOPOCTU CKOJIbXEHUs
Opycka WJIM JABUKEHUS IIapUKa MO HAKJIIOHHOM
TUIOCKOCTH.

3. Onpenenenue YCKOPEHHUS Tena npu
PAaBHOYCKOPEHHOM JIBUKCHUHU MO HAKJIOHHOU
TUIOCKOCTH.

4. MccnenoBanne 3aBUCHUMOCTHU ITyTH OT BPEMEHH
IpU  PaBHOYCKOPEHHOM  JIBHKEHUH  0Oe3
HavyaJIbHOW CKOPOCTH.

5. IIpoBepka TUTIOTE3bI: eciu npu
PaBHOYCKOPEHHOM JIBMDKEHUHM 0€3 HadalbHOU
CKOPOCTH IIYTH OTHOCATCS KakK pPsiJi HEYETHBIX
YhCell, TO COOTBETCTBYIOIIME MPOMEKYTKHU
BPEMEHH OJMHAKOBBHI.

6. ccnenoBanue 3aBUCUMOCTU CHWJIBI TPEHUS

CKOJIB)KCHUS OT  CHJIBI HOPMAaJILHOTO
JTaBJICHUS.

7. OnipeiesieHre koddumeHTa TPEHUSA
CKOJTB)KEHUS.

co

. Onpenenenune KECTKOCTH MTPYKUHBI.
.Onpenenenne pabOTHl CWIBI TPEHUS TIPHU
pPaBHOMEPHOM JBUKECHU U Tena o
FOPU30HTAIbHOU MOBEPXHOCTH.
10.Onpenesienne pabOThl CUJIBI YOPYTOCTH MPHU

Ne)



noabémMe rpysa c HCII0JIb30BaHUEM
HEMOJIBUKHOTO U MOJIBUXKHOTO OJIOKOB.
11. I3yueHue 3aKkoHa COXpaHECHUS YHEPTUU.

Pa3nen 9. Mexanndeckue KoJie0aHUS ¥ BOJTHBI
KonebarearHoe JIBHOKCHUE. OCHOBHEBIC
XapaKTEPUCTUKU KOJEOaHUM: Mepuojl, 4acToTa,
aMIuidTyaa. MaremMaTu4eckul W IPY>KUHHBIN
MasITHUKH. ITpeBpamenue DHEPrumn npu
K0JIEOATEIHLHOM JABM)KEHHUH.
3aTryxaroiiue Kojaeobanus. BeIHyX/IeHHBIC
KojicOanus. Pe3onanc. MexaHudecKue BOJHBI.
CBolicTBa MexaHU4YeCKUX BOJH. [TpogonabHbIEe U
MoNnepeyYHble BOJIHBI. /[JIMHA BOJHBI U CKOPOCTH
e€ pacnpocTpaHeHUs. MeXaHUYECKUE BOJIHBI B
TBEPJIOM TeJjle, cercMuye-
ckue BoJsiHbI (MC).
3Byk. ['poMKOCT, 3BykKa W BBICOTAa TOHA.
OTtpaxxenwne 3Byka. MHDpa3ByKk U yabTpa3BYyK.

Hdemoncmpayuu
1. HaGnronenue kosie0aHuii TEJ 110
JICCTBUEM CHJIBI TSI)KECTU U CUJIIBI

YOPYTOCTH.

2. HaGmonenune konebaHuii Tpy3a Ha HUTH U Ha
MIpYy>KHUHE.

3. HaGmro1eHre BBIHYKJICHHBIX KOJICOaHUN 1
pe30HaHca.

4. PactipocTpaHeHue NPOIOJIbHBIX U
MOIEPEYHBbIX BOJIH (Ha MOJEe- JIN).

5. HaGnroieHrne 3aBUCUMOCTH BBICOTHI 3ByKa OT
YaCTOTEHI.



6. AKyCTUUECKHI PE3OHAHC.

Jlabopamopmuvie padbomsl u onvimol

1. OnpeniesieHre 4acTOThl M Iepuoaa KojeOaHui
MaTEMaTUYECKOTO MAsITHUKA.

2. Onpenenenne 4acToThl U MepUOJa KoJieOaHUI
MPY>KUHHOTO MAasITHUKA.

3. UccnenoBanue 3aBUCUMOCTH repuoa
KOoJIeOaHUI MOABEIIEHHOTO K HUTU Ipy3a OT
JUTAHBI HUTHU.

4. UccnenoBanue 3aBUCUMOCTHU nepuoja
KOJIEOAHUI MPYKUHHOTO MasiTHUKa OT MacChl
rpysa.

5. IIpoBepka HE3aBUCUMOCTH rnepuoja

KoJieOaHU# Tpy3a, MOABEIICHHOTO K HUTH, OT
Macchl rpy3a.

6. OnBITBL,  JIEMOHCTPUPYIOLIME  3aBUCHUMOCTh
nepuoja KoyiebaHUN NPYXUHHOTO MasiTHUKA
OT Macchl Ipy3a U )KECTKOCTHU NPYKUHBI.

7. U3MepeHune yckopeHus CBOOOJTHOTO TaJIeHUS.

Paznen 10. DiaekTpoMarHuTHoe TmoJie U
3JIEKTPOMATHUTHbIE BOJTHbBI

DJIEeKTPOMAarHuTHOE TI0JIE. JEKTPOMArHUTHbBIC
BOJIHBL. (CBoO#CcTBAa DJICKTPOMArHUTHBIX  BOJIH.
[Ikama AJIEKTPOMArHUTHBIX BOJIH.
HMcnonb30BaHue HSJIEKTPOMArHUTHBIX BOJIH JUIS
COTOBOM CBSI3H.

DneKkTpoMarHutHas npupoja cseta. CKOpoCTh
cBeTa. BolHOBBIE CBOMCTBA CBETA.

Hdemoncmpayuu

1. CBOMCTBA BJIIEKTPOMArHUTHBIX BOJIH.

2. BoiHOBBIE CBOMCTBa CBeTA.



Jlabopamopmuvie padbomst u onvimul
1. U3ydyeHue CBOMCTB AJIEKTPOMATHUTHBIX BOJIH
C TIOMOIIIbI0O MOOUJILHOTO TesiedoHa.

Pazgen 11. CBeToBBIE SIBJICHUSA

JlyueBass mopenb cBera. VICTOYHHUKM CBETA.
[IpssmonuHeiHOE pacrpocTpaHeHue CcBeETA.
3armenuss ConHua u Jlynel. OTtpa)keHue cBeTa.
IImockoe 3epkano. 3aKOH OTPAKEHUS CBETA.

I[Ipenomnenne cBeta. 3aKOH TIPEIOMIICHUS
ceera. [lonHoe BHY- TpeHHEE OTpaX€HUE CBETA.
Hcnonp30oBaHWEe MOJTHOTO BHYTPEHHETO OTPAXKEHUS
B ONITUYECKHUX CBETOBOIaX.

JIunza. Xox naydedr B jawuH3e. Onrudeckas
cucrema dboToanmnapara, MHUKpOCKONa  H
teseckona (MC). ['ma3 kak onTuueckas cucrema.
bnn3opykocTh 1 JAITbHO30PKOCTb.

Paznoxenune Oenoro cBeta B crnekTp. ONbITHI
Hpbrotona. CroxeHue CHEKTpaldbHbIX I[IBETOB.
Jucniepcus cBera.

Hdemoncmpayuu

1. [IpssMonuHerHOE pacnpoOCTpaHEHHUE CBETA.

2. OTpaxeHue cBeTa.

3. [Tomyuenue n3o00paxeHUi B TIOCKOM,
BOTHYTOM W BBIIIYKJIOM 3€pKaJjiax.
[Ipenomiienne cera.

OnTuueckuil CBETOBOJ.

Xona nydeit B coOuparonie JuH3e.

Xon JIydeu B pacCerBaKOIIEH JTNH3E.
[Tonyuyenue n3o00pakeHU ¢ MOMOIIBIO JIUH3.
I[Tpunuun neiictBusi poroanmnapara,

o © N o s



MHUKPOCKOIA U TEJIECKOIa.

10. Mopens riasa.

11. PaznoxxeHue 0eoro cBeTa B COEKTP.

12. [lomydenue 6eoro cBeTa Mpu CIOKEHUU CBETa
pa3HBIX I[BETOB.

Jlabopamopnuvie padbomst u onvimol

1. UccnenoBaHue 3aBUCUMOCTH yTila OTPa>KeHUS
CBETOBOTO JIy4a OT yTJia MaJICHUSI.

2. I3ydeHune XxapakTepUCTUK U300paKeHUS
npeaMeTa B MIIOCKOM 3epKalie.

3. UccnenoBanue 3aBUCUMOCTH YTJia
MIPEJIOMJICHUSI CBETOBOT'O Jiyda OT yTJja
MaJicHUusl Ha TPAHUIIE «BO3YX—CTEKJIIO».

4. [Tomyuenue n300pa>keHUN C MOMOIIBIO
coOuparomeit JIUH3bI.

5. Onpenenenue GOKYCHOTO PACCTOSHUS U
ONTUYECKOU CUJIIBI COOUPAIOIIEH JTUH3HI.

6. OTIBITHI T10 Pa3JI0KEHUIO OEJIOTO CBETa B
CTIEKTD.

7.ONBITBI MO BOCHPHUSTUIO I[BETA MNPEIMETOB
npu ux HAOIIOJEHUU Yepe3 IIBETOBBIC
(UITBTPHIL.

Pa3nen 12. KBanroBble AiBJI€eHUSA

OmbiTel  Pesepdopna wm 1utanerapHass MoAedb
aroma. Mogens aroma bopa. Hcnyckanue wu

MOTJIOIIICHHUEC CBETa aTOMOM. KBaHTHI.
JInaeliuaTrie CIIEKTPBHI. PannoakTuBHEBIC
npeBpamieHus. llepuon momypacnaga aTOMHBIX
syiep.

SnepHbie  peakuuu. 3aKOHbBI COXPAHCHUS



3apsi;IOBOTO M MAacCCOBOTO YHCEJI. JDHEPTHUs CBSI3HU
aToMHBIX simep. CBsI3b Macchl W DHEPrUH.
Peakniun cunTe3a m neneHus sijaep. MCTOYHUKH
snepruu CoistHna u 3Bé31 (MC).

S nepuas YHEPreTHKA. JlevicTtBus
paaroOaKTUBHBIX WU3JTy4YE€HUMN Ha JKHBbIE
opranusmsl (MC).

Hdemoncmpauyuu

1. CIIeKTpbI U3IIyUYCHHUSI U TTOTJIONICHUS.

2. CnexTpsl pa3jIMuHbIX Ta30B.

3. CnexTp BOJIOpOAA.

4. Habmronenue TpekoB B kamepe BuiibcoHa.

5. PaboTa cuéTunka HOHU3UPYIOIIUX U3TYYSHUH.

6. Peructpanusi n3imydeHusl MPUPOTHBIX
MHUHEPAJIOB U MPOJIYKTOB.

Jlabopamopnuvie padbomst u onvimul

1. Habnronenue CIUIONIHBIX U JIMHENYaThIX
CIIEKTPOB HU3JIYYEHHUS.

2. UccnenoBanue TPEKOB: U3MEPEHUE SHEPTUU
YacTHUIIbI IO TOPMO3HOMY ITyTH (110
dbotorpadusam).

3. U3mepenune paanoakTUBHOTO (OHA.

IoBTOpHUTEILHO-0000 1AM MOAYJIb

[ToBTOpUTENTHEHO-0000IIAIOITN T MOJYJIb
NpeaHa3HauYeH sl cCUCTeMaTh3aluu U 0000IIeHus
MPEIMETHOTO COAEPKAHUS U OMbITA JIESITEIbHOCTH,
NpuOOPETEHHOTO TMPU M3YYEHUU BCETO Kypca
bu3uKn, a TakkKe I MOAroTOBKHM K OCHOBHOMY
rOCyJIapCTBEHHOMY 3K- 3aMEHy MO (U3UKEe s
00yyYaroluxcsi, BBIOPABIIMX  ATOT  y4eOHBIU



MpeIMeET.

[Tpu n3yyeHnn JTaHHOTO MOJYJISI PEaIU3yIOTCS
U CUCTEMATU3UPYIOTCS BUJbI ACSITEIbHOCTH, Ha
OCHOBE KOTOpPBIX OO€CHeYHBACTCA JOCTUIKEHUE
MPEJMETHBIX U METAIPEIMETHBIX MIaHUPYEMbIX
pE3yAbTaTOB 00yJeHus, dhopmupyercs
€CTECTBEHHO-Hay4YHasi TI'PaMOTHOCTb: OCBOEHHUE
HAay4YHbIX  METOJIOB  HMCCJIEJOBAHUS  SIBJICHUU
NpUpPOJIbI U TEXHUKH, OBJIAJICHUE YMEHUSIMH
OOBSICHATh (PU3UUYECKHE SIBJICHUS, NPUMEHSS
MOJIly4YeHHbIE 3HaHUs, pelaTh 3ajJadyd, B TOM
YHCJIE KAYECTBEHHBIE U DKCIIEPHUMEHTAJILHBIC.

[TpuHIUNHATIBHO JESTEIBHOCTHBIA XapaKTep
JTAaHHOTO paszjieya peanu3yeTrcss 3a Cc4€T TOoro,
YTO ydYalluecs BBINOJHSIOT 3aJaHusl, B KOTOPBIX
UM IpeJJiaraeTcsi:

Ha OCHOBE MOJIyYEHHBIX 3HAHWH paCIlO3HABATH U
HAy4dHO OOBSACHATH (PU3NYCCKHE SBJICHUA B
OKPY>Karollel MPUPOJI€ U TIOBCEIHEBHOW KU3HMU;

- HCTIOJIB30BaTh HAay4YHBIE METOJIbI HCCIIETOBAHUS
¢bu3ndeckux SBJICHUN, B TOM 4YHCIE IS
MPOBEPKHU THIIOTE3 U MOIYyYECHHS TCOPETHUECKUX
BBIBOJIOB;

- OOBSICHATH, HAy4dYHbIE OCHOBBI HamOolee
BaYKHBIX JIOCTUXKEHUMN COBPEMEHHBIX
TEXHOJIOTHUH, HaIMpuMep, MPaAKTUIECKOTO
WCIIOJIb30BAaHUSI  Pa3JIUYHBIX  HCTOYHUKOB
SHEPTUM Ha OCHOBE 3aKOHA MPEBpaIICHUS U
COXpaHEHHUS BCEX M3BECTHBIX BUOB YHEPIHUU.



Kaxmass w3 TeM J[aHHOTO paszzelia BKIIOYACT
AKCHEPUMEHTAIBLHOE UCCIEIOBaHUE 0000IIa0IIEeTo
xapakTepa. Pa3zgen 3aBepmraercs TPOBEIACHHEM
JTMAarHOCTUYECKON M OIICHOYHOHW paboThl 3a Kypc
OCHOBHOM HIKOJIBI.

[INTAHUPYEMBIE PE3VJIbTATBI
OCBOEHUAYYEBHOI'O ITPEJIMETA

«DOU3UKA»
HA YPOBHE OCHOBHOI'O OBHIEI'O

OBPA3OBAHUIA

N3yuenue yueOHOro mnpeamera «DPuszmka» Ha
YPOBHE OCHOBHOI'O 0O01IEro oOpa3oBaHUs JOJKHO
obecrieunBaTh JOCTHKEHUE CIIe Iy FOLIIUX
JIMYHOCTHBIX, METANpPEeAMETHBIX U TPEIMETHBIX
00pa30BaTEbHBIX PE3YJIbTATOB.

JIMUHOCTHBIE PE3VIJIBTATDI

Ilampuomuueckoe eocnumanue:
—TIIPOSIBJICHUE  HMHTEpeca K  HUCTOPUH U
COBPEMEHHOMY COCTOSTHUIO pOCCHUICKOU
dbu3nyecKol HayKu;

—IICHHOCTHO€ OTHOIIEHUE K JOCTHUKECHUSAM
POCCUMUCKHUX YUEHBIX-(DU3UKOB.

I pasicoarnckoe u Oyxo6HO-HPpABCHMBEHHOE
gocnumanue:

—TOTOBHOCTh K  aKTUBHOMY  Y4YacCTHIO B
00CYXJIeHUU  OOIIECTBEHHO- 3HAYUMBIX U
ATUYECKUX npooJyem, CBSI3aHHBIX c
MPaKTUYECKUM MOPUMEHEHUEM JIOCTHXKEHUU
buzukuy;

—OCO3HAaHUE  BaXXHOCTU  MOPAIbHO-3TUYECKUX
MPUHIIUIIOB B JIESITEILHOCTH YUEHOTO.



Icmemuueckoe eocnumanue:

—BOCHPUSITUE ICTETUUECKUX KAUYECTB
(pusnyeckol HayKu: €€ rapMOHUYHOTIO
MMOCTPOEHMUSI, CTPOTOCTH, TOYHOCTH,
JJAKOHWYHOCTU. Ilennocmu nayunozo
NO3HAHUA

—OCO3HAaHUE LEHHOCTU (PU3UYECKON HAYKH KakK
MOIITHOTO HMHCTPYMEHTA TMO3HAHUS  MHpa,
OCHOBBI Pa3BUTHUSI TEXHOJIOTUM, BaXHEU- ILIECH
COCTAaBJISIIOIIEN KYJIbTYPHI;

—pa3BUTHE Hay4YHOU J110003HATEIbHOCTH,
MHTEpECA K UCCIEN0BATEIBLCKON IS TEILHOCTH.
Dopmuposarnue Kyibmypovl 300Pp08b351 U

IMOUUOHATIBHO20 01A20NOTIY YU

—OCO3HaHUE IIEHHOCTH ©Oe3omacHoro obpasa
KU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MHUPE,
BOXHOCTH MpaBmwi 0O€30MacHOr0 NMOBEIACHUS Ha
TPaHCIIOPTE, Ha AOPOTax, C IJIEKTPUUYECKUM H
TEIUIOBBIM  OOOpyJAOBaHUEM B  JIOMAaITHUX
YCJIOBUSIX;

—chOpMHUPOBAHHOCTH HaBBIKa pediekcun,
MpU3HAHKWE CBOETO IpaBa Ha OUIMOKY WU TaKOTO
JKe IIpaBa y JApPyroro 4ejoBeKa.

Tpyooeoe éocnumanue:

—AaKTHUBHOE y4YacTHUE€ B PEUICHUU NPAKTUYECCKUX
3a7a4 (B paMKax CE€MbH, IIKOJbI, TOpPOJia, Kpas)
TEXHOJIOTUYECKOMN u COLIMAJIBHOU
HAIPaBJICHHOCTH, TPEOYIOIMMUX B TOM YHCIIE U
(bu3nyUecKux 3HaAHUI;

—MWHTEpPEC K MPAKTUYECKOMY U3YUYCHUIO
npodeccuii, CBI3aHHBIX C (PUZUKOMA.



IKon0z2uuecKkoe gocnumanue:
—OpHUEHTallusl Ha TMpPUMEHEHUE (PUBUUECKUX
3HAHUW JJ19 peleHuss 3agad B olJiacTu
OKPYKAaroLIeH cpensl, IJIAHUPOBAHUS
IMOCTYIIKOB W  OLEHKH HX  BO3MOXHBIX
IIOCJIEICTBUM 11 OKPYIKaIOLIEN CpENbI;

—OCO3HaHUe r100a71bHOIO Xapaxkrepa
AKOJIOTHYECKHUX npodjieM W nOyTer ux
pELIEHUS.

Aoanmauusn odoyuarouiezocs K
UBMECHAIOULUMCA YCI10-AM COUUATIbHOU U
npupoonoit cpeouwl.

—TIOTpeOHOCTh  BO  B3aUMOJACHCTBUU  TPH
BBIMIOJTHCHUU  HMCCJICOBAHWNH W MPOCKTOB
(bU3uUecKOr HAINPaBICHHOCTH, OTKPBITOCTh
OMBITY U 3HAHUSIM APYTHUX;

—TIIOBBIIIICHUE YPOBHSA CBOCH KOMIIETEHTHOCTH
yepe3 MPaKTHYECKYIO AeSITelIbHOCTD;

—MoTpeOHOCTh B GOPMHUPOBAHUHN HOBBIX 3HAHUMU, B
TOM 4wucie ¢GOpMyIUpOBaTh HJCH, TMOHITHS,
TUNOTE3bl 0 (PU3NYCCKUX OOBEKTAX M SIBJICHUAX;

—o0co3HaHue JeHUIIUTOB COOCTBEHHBIX 3HAHUM M
KOMIIETEHTHOCTEH B 001aCTH DUBUKMY;

—IIJITAaHUPOBAHUE CBOETO pa3BUTHSA B
MMPHUOOPETECHUH HOBBIX (DU3HUECKUX 3HAHHM;

—CTpEeMJICHHE aHaJU3UpOBaTh U  BBISABIATH
B3aUMOCBSI3HU MPUPOHI, oOmiecTBa u
DKOHOMHUKH, B TOM YHCJIE C HMCIIOJH30BAHUEM
(bu3nUecKux 3HaHUM;

—OIIEHKA CBOMX JICMCTBUM C YYETOM BIIMSIHUS HA
OKPYIKaIOTIYTO cpeny, BO3MOYKHBIX



rJ100aIbHBIX TOCJIEIACTBUM.

METAIIPEAMETHBIE PE3YJIbTATEI

YHuBepcalbHbIe TI03HABATENbHbBIE TEHCTBUS
ba3zoeévie nocuueckue oeticmeust.

—BBIIBJIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC
MPU3HAKU OOBEKTOB (SIBIICHUI);

—YyCTaHaBJIMBATh CYIIIECTBEHHBIN MpU3HAK
KJaccUuUKaIuu, OCHOBAHUS JJIsi 00O0IICHUS U
CpaBHEHUSI;

—BBISIBJISITh 3aKOHOMEPHOCTU U TIPOTHUBOPEUHS B
paccMaTpUBaeMbIX daxTax, MaHHBIX u
HAOJIIOJICHUSIX, OTHOCSIIUXCS K (PU3UUISCKUM
SIBJICHUSIM;

—BBISIBJISITh TIPUUYUHHO-CJICACTBCHHBIE CBSI3U TIPHU
M3yYeHUU (U3UUECKUX SIBJICHUU M TIPOIECCOB;

JACJIaTh BBIBO/JIbI C HUCIIOJIB30BaHHUCM
ACAYKTUBHBIX W MHAYKTHUBHBIX YMOBaKHIOquI/Iﬁ,
BBIIBHUI'AaTb THUIIOTC3bI o B3aHMOCBA3AX

bU3NYeCKUX BEIIMYWH;

—CaMOCTOATEJIBHO BBIOUpPATh CHOCOO pelIeHUs
yuyeOHOl  ¢u3myeckor  3amaduu  (CpaBHEHHE
HECKOJIbKMX BapWaHTOB pEIIeHUs, BBI- OOp
HauOoee MOIXOJSIIETO c yu€TOM
CaMOCTOSITEIbHO BbIJIEJIEHHBIX KPUTEPUER).
bazoevie uccneooeamenvckue
oeticmeus:

—MHCHOJIb30BaTh BOIPOCHI Kak
HUCCIIeN0BATEIbCKUIT MHCTPYMEHT NO3HAHUS;

—IPOBOJIUTH MO CAMOCTOSITEILHO COCTAaBIIEHHOMY
IUIaHY  ONbBIT, HE- CJOXHBIA  (PU3NYECKUI



SKCHEPUMEHT, HeOOoJIbIIOE HCCIEeJOBAHNE
bU3NYECKOro SIBJICHUSI;

—OIICHUBATH Ha MPUMEHUMOCTh u
JIOCTOBEPHOCTh HMH(pOpMAIIUIO, MOJYYEHHYIO B
X0J1€ UCCJIENOBAaHUs UJIH YKCIIEPUMEHTA;

—CaMOCTOATENBHO (POopMyJIMPOBaTH OOOOIICHUST U
BBIBOJIBI  TI0  pe3yjJbTaTaM  MPOBEAEHHOTO
HaOJII0IEHUsI, OIbITa, UCCIIEJOBAHUS;

—IPOTHO3UPOBAThL  BO3MOXKHOE  JajbHEHIIee
pa3BuTtue (U3NUECKUX TIPOIIECCOB, a TaKXKe
BBIJIBUTATh TIPEJINOJIOXKEHUSI 00 UX pa3BUTHUU B
HOBBIX YCJIOBUSX U KOHTEKCTaX.

Paooma ¢ unpopmavuueir:

—TIPUMEHSTh pa3IudHbIC METO/IbI,
WHCTPYMEHTBI M 3alpoChl MPU TOHUCKE U
oTObope MHPOpPMALIMU WU JTAHHBIX C YYETOM
MpeII0KEHHON YU4eOHOU (pU3nIeCcKoi 3a/1auu;

—aHaJIU3UpPOBaTh, CUCTEMAaTU3UPOBATH u
MHTEPNPETUPOBATh HHPOPMALMIO Pa3IUYHBIX
BUJIOB U )OPM MpPEACTABIICHUS;

—CaMOCTOSTEIbHO  BBIOMpaTh  ONTUMAJBHYIO
dhopmy npeacTaBiieHus HHPOpPMAllUKU U
WUIIOCTPUPOBATh  pellaeMble  3aJayud  He-
CIOKHBIMM  CXEMaMH, JuarpaMmamu, HWHOH
rpadukoi U ©X KOMOMHAIIUSIMH.

YHI/IBepCElJII)HBIG KOMMYHHUKATHBHBIC I[GflCTBH?I

Oobwenue:

—B XOoJe OOCYyXJIeHHs Yd4eOHOro MaTepuaa,
pe3yJbTaTOB Ja0OpaTOPHBIX PAabOT U TMPOEKTOB
3aJlaBaTh BOIMPOCHI MO CYIIECTBY OOCYy>KIaeMoOu
TeMbl U BBICKA3bIBAaTh HJEH, HAIICJICHHbIC Ha



pelieHue 3aJaqu u MoJiiep>KaHue
0JIar0’KeJIaTeIILHOCTH OOIICHHS;

—COMOCTABIISITh CBOU CYXXICHHS C CYXIACHUSIMU
JIPYTUX YYAaCTHUKOB JHajora, OOHapy>KHBaTh
pa3nuydue U CXOACTBO MO3ULINIMI;

—BBIpaXXaTh CBOI TOYKY 3PCHUS B YCTHBIX H

IMAChbMEHHBIX TEKCTaX;

—IyOIUYHO MPEJCTABISTh pe3yabTaThl
BBIITOJIHEHHOT'O (busznueckoro OonbITa
(PKCIIEpUMEHTa, UCCIIETOBaHUS, TIPOCKTA).
CoemecmHuas oesimeibHOCHb
(compyonuuecmeo):

—TIMOHUMATh M HCIIOJIb30BaTh MPCUMYIICCTBA
KOMaHJIHOW W WHJIWBUIAYyaJTbHOW padOTHI TIpHU
peIIeHNN KOHKPETHON (PU3UUECKOU MPOOJIEMHBI;

----TIPUHUMATh 1E€JI1 COBMECTHON JEeATEILHOCTH,
OpPraHu30BbIBATH JCUCTBUS MO €€ JOCTUKCHUIO:
pacrpenensaTh PpoJi, OOCYXIaTh IPOIECCHl H
pe3yJibTaThl COBMECTHOW paboThl; 0000maTh
MHEHUS HECKOJILKUX JII0JICH;

—BBINOJIHIATh CBOKO YacTh pPa0OTHI, JOCTHTAs
KQ4eCTBEHHOI0  pe3yjbTarta  IIOo CBOEMY
HampaBJICHUIO U KOOPJAUHUPYS CBOU ACHUCTBUS
C IPYTUMHU YJI€HAMH KOMaHJbI;

—OIIEHMBATh Ka4eCTBO CBOEr0O BKJIaja B OOIIU
MPOAYKT 1O KPUTEPUSIM, CaMOCTOSTEIbHO
chopMyTMPOBAHHBIM y4aCTHUKaAMH
B3aHUMOJICHCTBMUS.

Yuueepcanwvnvie pecynamugnvle delicmeusn
Camoopzanuzauus:



—BBIABIISITH  OpOOJEMBI B  JKU3HEHHBIX U
YyU4EOHBIX  CHUTyauusxX, TpeOymwlmux Ui
peuieHus PrU3nUecKux 3HaHUM;

—OpPHUEHTUPOBATHCS B Pa3JIUYHBIX MOAXOJaX
MIPUHSTHUS peuieHui (MHOUBUYyaTbHOE,
MIPUHSITAE pELICHUs] B TpyIIe, MPUHSITHE pe-
HIEHUW TpyHIioit);

—CaMOCTOATEIBLHO COCTaBJATH aJITOPUTM
peuieHus (QuU3MYECKOW 3ajauyd WM IJIaHa
HICCJIEOBAHUSA C YYETOM UMEIOILINXCSI PECYPCOB

51 COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEeHTUPOBaTh  [pelaraeéMble  BapUAHTBI
peLIeHuI;

—JenaTth BBIOOp W OpaTh OTBETCTBEHHOCTH 3a
pelieHue.

Camoxkoumpose (peghrexcust):

—7aBaTh aJCKBAaTHYIO OIIEHKY CHUTyaluu |
rpeJuiaraTh IJiaH €€ U MeHEeHUS;

—O0O0BACHATH MIPUYUHBI JIOCTH)KCHHUS
(HEAOCTMIKEHUsI) Pe3YyJIbTaTOB JEATEJILHOCTH,
JlaBaTh OIIEHKY MPUOOPETEHHOMY OMBITY;

—BHOCHUTh KOPPEKTUBBI B JEATEIbHOCTH (B TOM
Yuclie B XOJ  BBINOJHEHHS  (PU3UUECKOTO
HCCJIEIOBaHUS WM TIPOEKTa) Ha OCHOBE HOBBIX

0OCTOSITCIILCTB, W3MEHUBIINXCSA CUTYyallWH,
YCTAaHOBJICHHBIX OIHOO0K, BO3HUKIIIAX
TPYJHOCTEM;

—OIICHUBAaTh COOTBETCTBUE pe3ydbTaTa MEId U
YCJIOBHSIM.

IMouuonaibHblit UHMEITIEKM .
—CTaBUTh ceOs Ha MECTO APYroro 4ejioBeKa B
X0/ CIIOpa WIH JUCKYCCHH HAa HAYYHYIO TEMY,



IIOHMMAaTb MOTHBbBI, HaMCPCHHUA U JIOTHUKY

JIPyroro.
Ipunamue ceos u opyzux:

—IMpu3HaBaTh CBOE MOpPaBO HA OIIMOKY MNOpHU
peuieHud  QU3MYECKUX  3aJady  WIH B
YTBEPKJICHUSAX HAa HAay4YHbIE TEMBI U TAKOE ¥KE
IIPaBo APYyroro.

[TPEJIMETHBIE PE3VJIbTATBI

7 ximacc

[IpenmeTHble pe3ynbTaThl Ha 0a30BOM YpPOBHE
JMOJDKHBI ~ OTpakaTb  CPOPMHUPOBAHHOCTH Y
00y4Jaronmxcst yMEHUM:

—HCHONb30BaTh  TOHATHUS:  (HU3UYECKHE U
XUMUYECKUE SIBIICHUS; HabroAeHue,
AKCIIEPUMEHT, MOJIeNIb, THUIIOTEe3a; €IWHUILIBI
¢bu3nyeckux  BEIUYUH; aToM, MOJIeKyJa,
arperaTHble COCTOSIHHSI BellecTBa (TBEpIoe,

KUJIKOE, razoo0pazHoe); MEXaHU4YeCKOe
JIBUKEHUE (paBHOMEPHOE, HEpPaBHOMEPHOE,
NPSMOJIMHEHOE), TpaeKTOpUs,
paBHOICUCTBYIOIIAS CHII, nedopmarus
(ynpyras, IlacTuyecKas), HEBECOMOCTD,

COOOIIAOIIINECS COCYIHI;

—pa3znuyath sBaeHus (auddysus;  TeminoBoe
JIBUKEHUE YaCTHUIl BEIEeCTBAa; PaBHOMEPHOE
JBUKEHUE; HEPABHOMEPHOE JIBUYKCHUE;, MHEPITHS;
B3aMMOJICHCTBHUE TEJ; paBHOBECHE TBEPIBIX TEJ C
3aKpeIUIEHHONW  OChIO  BpaIIeHUs; Iepeaaya
NABIICHUS TBEPABIMU TEJIAMHU, IKUJIKOCTAMH U
razamMm; armMocepHoe HaBlICHWE, IIJIABAHHE
TEJI, TIPEBPAIICHUS MEXAaHUYECKOW DHEPIHUH)



[0 ONHCAHUIO UX XapAKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOUIUX JIaHHOE
(¢u3nYecKoe ABICHUE;

—pacno3HaBaTh MPOSIBJIEHUE U3Y4YEHHBIX
(u3nYeCKUX SIBJICHUU B OKPY>KAIOIIEM MHUPE, B
TOM 4HClie PU3UYECKHUE SIBJICHUS B MPHU- POJIE:
MIPpUMEPBI JTIBUKEHUSI c pa3IUYHBIMU
CKOPOCTSIMM B >KMBOW U HEXHUBOW MPUPOJIE;
JNEUCTBUE CUJIBI TPEHUS B MPUPOJE U TEXHUKE;
BJIIMSIHUE aTMOC(EpHOro JaBjC€HUSI Ha >KUBOU
OpraHu3M; IUIaBaHWE pPbIO; pblUaru B Teje

YCJIOBCKA, npu 3TOM InepeBOAUTH
IMPAKTUYCCKYIO 3a/1a4y B yqe6Hy}o, BBIACIIATDH
CYHICCTBCHHLIC CBOﬁCTBa/HpHSHaKH

(hHU3UUECKHX SBIICHUM;

—ONHUCHIBaTh HW3yYEeHHBIE CBOWCTBA Tel W
dbu3nYecKre SIBJICHUS, HCIONB3Ys (U3UUECKHUE
BeJIWYMHBI  (Macca, O00BEM,  IUIOTHOCTH
BEIIIECTBA, BpPEMs, IyTh, CKOPOCTb, CPEIHSS
CKOpPOCTh, CHWJIa YIPy- TOCTH, CHJIAa TSIKECTH,
BEC Teja, cWiia TPEHHs, NaBieHUE (TBEPIO- IO
Teja, )XUJIKOCTH, T'a3a), BRITAIIKUBAOIIAs CHIIA,
MEeXaHu4YecKass pabdoTa, MOIIHOCTh, TJI€YO
CHUJIBI, MOMEHT CHJIbI, KOO (PUIIMESHT TTOJIE3HOTO
JMEUCTBUSI ~MEXaHU3MOB, KHHETHYECKasT U
MOTCHIIMAIbHAsL JHEpPrus); TIPU OIHUCAHUU
MPaBWJILHO TPAKTOBATh (HPU3UYECKUA CMBICI
HCITOJIb3YEMBIX BEJIMYUH, WX OOO3HAYCHUS H
eMMHUIBI  (QU3NYECKUX BEJIMYWH, HAXOJUTh
hopMyIbI, CBSI3BIBAIOIIIAC JTAHHYO
(bu3nIECKYyIO BEIIMUNHY c IPYyTAMHA



BEJIMUYMHAMH, CTPOUTHh TpadUuKU HU3YYEHHBIX
3aBUCUMOCTEHN (U3UUECKUX BEJIM-YUH;
—XapakTepu3oBaTh CBOUCTBA Tes, (PU3UUECKUE
SIBJICHUSI W TIPOIIECChI, MCIIOJb3ys MpaBuiia
CJIOKEHUST cu (BIOJIb OJHOU TIPSIMOiL),

3akoH ['yka, 3akoHn Ilackans, 3akon Apxumena,
NpaBWJIO  paBHOBecusi  pblyara  (OJioka),
«30JI0TO€ TMPaBUIO» MEXaHUKH, 3aKOH CO-
XpaHEHUsT MEXaHUYECKOW SHEPruu; Npu ATOM
JlaBaTh CJIOBECHYIO (DOPMYJIHUPOBKY 3aKOHa U
3aIMChIBaTh €0 MAaTEMAaTUYECKOE BhIPpAKCHUE;
—OOBACHITh (PUBUYECCKUE SIBICHHS, NPOIECCHI
M CBOMCTBa TE€JI, B TOM YHUCJIE U B KOHTEKCTE
CUTyaIuiu MMPaKTUKO-OPUESHTUPOBAHHOTO
Xapakrepa: BBISIBIISITD MNPUYUHHO-
CIIEJICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHUE U3
1—2 moruyeckux maroB ¢ omnopoir Ha 1—2
M3YYEHHBIX CBOWCTBA (PU3UUECKUX SIBJICHUMH,
(bu3nYEeCKUX 3aKOHA WU 3aKOHOMEPHOCTH;
—pemarth pacuéTHble 3anauu B 1—2 neiictBus,
HCITOJIb3Ysl 3aKOHBI U ()OPMYJIbI, CBSI3BIBAIOIINUE
(uznyecKkre BEIMYMHBI: Ha OCHOBE aHaInu3a
YCJIOBHS 3aJlauM 3alUChIBaTh KPAaTKOE YCJIOBUE,
MOJACTABIISATh  (PU3MUECKue  BEIWYUHBI B
dbopMynaBl U MPOBOJAUTH pac- YETHI, HAXOIUTh
COpaBOYHBIC JaHHBIC, HEOOXOAUMBIC  IJIsi
pelieHus 3ajay, OLEHUBATh PEATUCTUUYHOCTH
MOJTy4YeHHOU (PU3UUECKOIN BETUIHHEI,
—pacno3HaBaTh MOPOOJIEMBI, KOTOPHIE MOKHO
pEeLIUTh OpU NOMOIIM (PU3NMYECKUX METOJO0B; B



ONMCAaHUHU HCCJIETOBAHUS BBIICIATH
MpOBEpsIEMOE  NPEANOJOXKEeHUe (TumoTesy),
pa3auyaTh U UHTEPIPETUPOBATH NOJyUYEHHBIN
pe3yabTaT, HaXOAUTh OLIMOKH B XOJE OIIbITA,
JIEJIaTh BBIBOABI I10 €0 pe3yJbTaTaMm;

—IIPOBOAUTH ONBITHI o HaOJII0AEHUIO
¢bu3ndecKux SABICHUN WM (PU3UYECKUX CBOMCTB
TEN: bopMyIMpoOBaTH MpoBEpsieMbIe

MPEIOJIOKEHUS, COOUpaTh  yCTaHOBKY W3
IIPETOKEHHOT0 000PYI0BaHMSI, 3aITUCHIBATH XO/T
omnbITa U GOPMYJTUPOBATH BHIBOJIHI;

—BBITIOJHATH TIPSIMBIC U3MEPCHHUS PACCTOSHUS,
BPEMEHH, MacChl Tejla, 00bEMa, CHIBI U
TeMIIepaTypbl C UCIOJH30BAHUEM aHAJIOTOBBIX U
M (POBBIX MPUOOPOB; 3aMUCHIBATh MOKa3aHUS
npuboOpoB ¢ y4dE€TOM 3aJaHHOU aOCOJIIOTHOM
MMOTPEITHOCTH U3MEPECHUH;

—IPOBOJIUTh HCCJIEJOBAHUE 3aBUCUMOCTH OJHOU
dbuznyeckol  BEJWYUHBI  OT  JAPYIod ¢
HMCII0JIb30BaHUEM MPSIMBIX U3MEpEHUMN
(3aBHCUMOCTH Iy TH paBHOMEPHO
JIBHKYIIIETOCS Tejla OT BPEMEHH JIBHKCHUS
T€JIa;, CHWJIBI TPEHUS CKOJILKCHHUS OT CHIIBI
JTaBJICHUSI, KadecTBa 0OpaOOTKH MOBEPXHOCTECH
TEJI W HE3aBUCUMOCTH CHJIBI TpPEeHHS OT
IUIOIIA A  COIPUKOCHOBEHHUS  TEJ;  CHJIBI
YIPYTOCTH oT YIAJIUHCHUS NP Y>KUHBI;
BBITAJIKUBAIOMICH CHJIBI OT 00BbEMA moOrpy-
’KEHHOM YacTH Tejla U OT INIOTHOCTH >KHKOCTH,
e€ HEe3aBUCHUMOCTH OT INIOTHOCTH Tejia, OT
rIIyOWHBI, Ha KOTOPYIO IIOTPYKEHO TEJO;



YCJIOBUM TUIaBaHUsl TEJI, YCJIIOBHUU paBHOBECHUS
pplyara 51 OJIOKOB);  y4acTBOBATh B
JIAHUPOBAHUM  y4eOHOTO  HCCJIEIOBaHUs,
cobu-

paTh YCTAaHOBKY W BBIIIOJNHITh HW3MEPCHUS,
cIIeTysl TIPEUIOKEH- HOMY TUTaHy, (MKCUPOBATH
pe3ynbTaThI MMOJTyYCHHOM 3aBUCUMOCTH
(pU3NYECKUX BEJIMYMH B BHUJC TPEIIIOKCHHBIX
TaOMUIIT W TpaduKOB, J€1IaTh BBIBOIBI IO
pe3yabTaTaM UCCIIEIOBAHMS,

—TIPOBOJAUTh KOCBEHHBIC M3MEPCHUS (PU3UUCCKUX
BSJIMYUH (IUIOTHOCTH BEIIECTBA JKHIAKOCTH U
TBEPAOTO TeEJla; Cuila TPEHHUS CKOJBbXKCHUS;
JaBJICHUE BO3/yXa; BBITAJKHUBAIOIIAsI CHIIA,
NefCcTByIONAsT Ha MOTPYKEHHOE B IKUIKOCTH
Ten0; KOA(P(PUIIMEHT TIOJIE3HO- T'O JACUCTBHS
MIPOCTHIX MEXAHU3MOB), CJEIYS MPEAT0KECHHON
WHCTPYKIIUU: TIPU BBIIMOJIHECHUU HW3MEPCHUI
coOupaTh PKCTIEpU- MEHTAJIIbHYIO YCTaHOBKY U
BBIYUCIISITH 3HAUYCHUE HCKOMOM BEJIV- UM HEI,

—co0r01aTh MpaBujia TEXHUKHA O€30TIaCHOCTH MIPU
pabote ¢ 1abopaTOpHBIM 000PYOBAHUEM;

—YyKa3bIBaTh MPHUHIIAIIBI JICUCTBUS TPUOOPOB H
TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JTUHAMOMETpP, COOOIIAloIIMecs: CO- CY.bl,
OGapomeTtp, pbIyar, MTOABVKHBIN v
HETTOABWKHBIN OJIOK, HAKJIOHHAS TMIOCKOCTb;

—XapaKTEepU30BaTh MIPUHITATIBI TeUCTBUS
W3yYCHHBIX npuOOpPOB U  TEXHUYCCKUX
YCTPOMCTB C OINMOPOM Ha UX omnmucaHusi (B TOM



qucie: MOAIITUTTHUKH, YCTPONCTBO
BOJIOTIPOBO/IA, TUAPABINYCCKUN rpecc,
MaHOMETpP, BBICOTOMED, IMOPITHEBONW HAacocC,
apeoMeTp), HCIOJb3ysl 3HAaHUS O CBOWCTBax
dbusudeckux  SIBJICHUM U HEO0XOIUMBbIE
(du3nUecKue 3aKOHbI U 3aKOHOMEPHOCTH;

—TIPUBOJIUTH MIpUMEPHI / HaXOJIUTh
MHDOpPMALIMIO O MOpUMepax MNPAKTUIECKOTO
WCIIOJIb30BaHUs  (U3WUECKUX  3HAHUU B
MMOBCEHEBHOW  JKU3HU I OOECIeUeHUs
0e30macHOCTA NpU OOpalleHuu ¢ IpudopamMu U
TEXHHYSCKUMHU YCTPOUCTBAMHU, COXPaHCHUSI
30pOBbS " coOJTr0ICHUS HOPM
AKOJIOTHYECKOTO TIOBEACHUSI B OKpY KaIOIIeH
cpene;

—OCYIIECTBIISATh OTOOP MCTOYHUKOB MH(POpPMALUU
B ceTu VHTEpHET B COOTBETCTBUHU C 3aJaHHBIM
MOMCKOBBIM 3alpOCOM, Ha OCHOBE MMEIOIIUXCS
3HAHUM UM NOyTEM CpaBHEHUS Pa3INYHBIX
UCTOYHUKOB BBIJIENIATh HH(}OpMaIio, KOTopas
ABJSIETCSI  NPOTUBOPEUYMBONM MM MOJKET OBIThH
HEJIOCTOBEPHO;

—MWCHONb30BaTh IIPU BBINOJHEHUH Y4YE€OHBIX
3alaHUN  HAYYHO-TOIYJISIPHYIO  JIUTEpaTypy

($puznuecKoro COAEpKAHUS, CIIpaBOYHBIC
MaTepuanbl, pecypcol ceTu MHTEepHET; BIaIeTh
npuéMamMu KOHCIIEKTUPOBAHUS TEKCTA,

npeoOpa3oBanusi  wHPOpMamuMu U3 OJHOU
3HAKOBOW CHUCTEMBI B APYTYIO;

—CO31aBaThb COOCTBEHHBIC KPaTKHUC IMMUMCbMCHHBIC



U YCTHbIE COOOIIEHHs] Ha OCHOBe 2—3
WCTOYHUKOB HMHpOpMauu (PU3UYECKOTO CO-
Jep>KaHUusl, B TOM 4YHCJIE IYyOJUYHO JIeJIaTh
KpaTKhe COOOIIEeHUsI O pe3yJibTaTax MPOEKTOB
WIN Yy4eOHBIX HCCIEJOBAHUN; MNpPU ITOM
rPaMOTHO HCHOJIb30BaTh W3yYEHHBII
IIOHATUUHBIN arrmapar Kypca (uzuku,
COIIPOBOKJATh BBICTYIJICHUE NPE3EHTALIUEN;
—TIpU  BBINOJIHEHUU YYEOHBIX TIPOEKTOB U
UCCIIEJOBAHUN pacnpeaessiTh OO0sS3aHHOCTH B
rpynne B COOTBETCTBUM C IIOCTaBJICHHBIMH
3aJjayaMM, CJE€AUTh 3a BBINOJHEHUEM IUIaHA
JNEeHCTBUM, aJICKBAaTHO OIIEHUBAaTh COOCTBEHHBIN
BKJIaJl B JAESTEIbHOCTH I'PYIIIbl; BbI- CTPAaUBaTh
KOMMYHUKATUBHOE B3aUMOJCUCTBUE, YYUTHIBAs
MHE- HUE OKPYKAIOILIUX.

8 kimacc

[IpenmeTHbIe pe3ynbTaThl Ha 0a30BOM YpOBHE
JMOJDKHBI ~ OTpakaTb  CPOPMUPOBAHHOCTH Y
00yYarOIIMXCS YMEHUM:

—HCHONb30BaTh IIOHSATHS: Macca W pa3Mephl

MOJICKYJ, TEIUIOBOE JBW)XCHHE AaTOMOB U

MOJICKYJI, arperatHbleé COCTOSIHUSI BEIIECTBA,

KPUCTAJUINYECKHUE u amopdHbIC TeJa,
HaCBIIICHHBIN 71 HEHACBINICHHBIN nap,
BJIA)KHOCTh BO31yXa; TeMIieparypa,
BHYTPEHHSISI JHEPrusi, TEIUIOBOW JIBUTATEIb;
3JIEMEHTAPHBIN DIIEKTPUYECKUMN 3apsn,
AIEKTPUUECKOE noJe, MPOBOAHUKH 17

JIAJICKTPUKHU, MO- CTOSIHHBIM BJICKTPUYECKUMI



TOK, MAarHuTHOC IIOJIC,

—pa3auyaTh SIBJICHUSI (TerioBoe
pacuimpeHue/cxxaTue, Termjionepeaaya,
TEIJI0BOE paBHOBecHE, CMauyMBaHUe,
KanuuJIsIpHbIC SIBJICHUSI, HCIIapeHue,
KOHJICHCAIIUsI, TIUJIaBJICHUE, KPUCTAJIU3AIUS
(oTBEpAEBaHUE), KUTICHUE, TeIuionepeaaya

(TETUTONPOBOAHOCTh, KOHBEKIIUS, W3IJIyUYCHHUE);
DIIEKTpU3AINS TeJ, B3aUMOJICUCTBHE 3apsiIOB,
JMEUCTBUSL JJICKTPUYECKOTO TOKa, KOPOTKOE
3aMBIKaHUE, B3aMMO/ICHCTBUEC MarHuTOB,
JIEVCTBUE MAarHUTHOTO MOJISI Ha MPOBOJHUK C
TOKOM, DJJICKTPOMAarHUTHAas HWHAYKIUS) 1O
OIMMCAHUI0 WX XapaKTePHBIX CBOWCTB W Ha
OCHOBE OMBITOB, JIEMOHCTPUPYIOIIUX JTaHHOE
dbuznyeckoe sSIBICHUE;

—pacrio3HaBaTh MPOSIBJICHUE U3Y4YEHHBIX
dbu3nYecKUX SIBJICHUU B OKPY >KAIOIIEM MHUpPE, B
TOM 4Hclie PU3NUECKHUE SIBJICHUS B MPHU- POJIE:
MMOBEPXHOCTHOE HATSKEHUE W KaNHWUISIPHBIC
SIBJICHUSI B TIPUPOJEC, KPUCTAIBI B TIPUPOJE,
n3nydyenue CoiHIla, 3aMep3aHue BOJOEMOB,
MOpcKkue Opusbl, 0Opa3oBaHUE POCHI, TyMaHa,
WHEes, CHera; »JJCeKTPUYECKHUE SIBJICHHUSA B
atMmocdepe, DIIEKTPUIECTBO YKUBBIX
OpraHM3MOB; MAarHUTHOE moJjie 3eMitu, Aperd
TIOJTIO- COB, POJIb MAarHUTHOTO TIOJIST IS KU3HHU
Ha 3emuie, TOJISIPHOE CH- SHUE, TIPU DTOM
MIEPEBOIUTH MPAKTUIECKYIO 3amaqy B
y4eOHYIO, BBIJICIISATH CYIIIECTBECHHBIC
CBOMCTBa/IpU3HAKU (PU3UUECKUX SBICHUM;



—OMNUCHhIBaTh U3yYCHHBIE CBOWCTBA TE€l W
dbusznyeckue SBICHUS, UCHOJIB3Ysl (U3UUECKUE
BEJIUYHHBI (Temmeparypa, BHYTpPEHHSIS
SHEPrus, KOJMUYECTBO TEIUIOTHI, YyJeibHas
TEIUIOEMKOCTh BEUIECTBa, YJeJbHash TeIJioTa
TUTaBJICHUS, yJieJabHas TemioTa
napoo6pa3zoBaHus, yaeJbHas TernjaoTa
cropaHusi TOMJIMBA, KOA(GQGUIIUESHT MOJIC3HOTO
JIEUCTBUSI TEIUIOBOM MAaIIIMHBI, OTHOCUTEIbHAS
BJIQXKHOCTh BO3JlyXa, DJICKTPUUECKUM 3apsij,
cuja  TOKa, DIJICKTPUYECKOE  HaIpsKEHUE,

COMPOTHUBJICHUE IIPOBOJHHUKA, YAEIbHOE
CONPOTUBJIEHHUE BELIECTBA, pabOTa U MOILIHOCTh
DJIEKTPUUECKOTO  TOKa); IPU  OMNHUCAHUU

MIPaBUJIBHO TPAKTOBATh (U3UUYECKHH CMBICI
WCIIOJIb3YEMBIX  BEIIMYWH, OOO3HAYCHUS W
eMUHUIBI (PU3NYSCKUX BEJIWYHH, HaXOIUTh
(bopMyIIBI, CBA3BIBAIOIIHNE JTAHHYIO (PU3HUECKYIO
BEJIIMYMHY C JAPYTMMH BEJIWYUHAMHU, CTPOHTH
rpaduku M3YUYCHHBIX 3aBUCHUMOCTEH
(bU3UUECKUX BEIUYNH;

—XapaKTEepU30BaTh CBOMCTBa Tel, (PU3UUECKHE
SIBJICHUSI W TIPOIIECCHI, HCIIOJIb3ysl OCHOBHBIC
TTOJIOKEHUSI MOJICKYISIPHO-KUHETHYECKOU
TEOpUHU CTPOCHUS BEIIIECTBA, TIPUHITHATT
CYyNEepHO3UIIMA TO- Jieh (HAa Ka4YeCTBEHHOM
YpOBHE), 3aKOH COXpaHEHHUs 3apsja, 3a- KOH
Oma st ydacTka 1ienu, 3akoH Jkoyims—
JleHma, 3aKOH COXpaHCHUS SHEPTUU;, MPHU ITOM
JTaBaTh CIIOBECHYIO (POpMyIHMpPOBKY 3aKOHA W



3alUChIBATh €0 MATEMATUUYECKOE BBIPAXKECHUE;

—O0OBICHATh (PU3NUECKUE NPOLECCHl U CBOMCTBA
T€J, B TOM YMCJIE€ U B KOHTEKCTE CHUTyalUil
MPAKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISBIISITh NPUYUHHO-CJIEACTBEHHBIE  CBSI3H,
CTPOUTH OOBsiICHEHHEe U3 |—2 JOTUYEeCKUX
IIaroB € ONOpoi Ha 1—2 M3y4YEeHHBIX CBOMCTBA
dbuznyecKkux SIBICHUH, (PU3UUECKUX 3aKOHOB
WJIY 3aKOHOMEPHOCTEH;

—pemiath pacu€THbIE 3a7lauu B 2—3 JeHCTBUS,
HCITOJIb3Ysl 3aKOHBI U ()OPMYJIbI, CBSI3BIBAIOIINE
(¢u3nyecKkre BEJIMYMHBI: Ha OCHOBE aHaiIu3a
YCJIOBHS 3aJ1a4d 3aIUChIBATh KPATKOE yCJIOBHE,
BBISIBJISIT HEJIOCTATOK JAHHBIX JJISI PEIICHUS
3ajlaud, BbIOMpATh 3aKOHBI W  (HOPMYJIBI,
HeoOXoauMble IJis €€ pelIeHus, MPOBOJUTH
pac- 4€Thl U CPABHUBATH ITOJTYUYEHHOE 3HAYECHUE
(GuU3NYEeCKO  BEJIMYMHBI C  W3BECTHBIMH
JTAHHBIMU;

—pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO
pEUINTh MPU TOMOINU (PU3UUECKUX METOIOB;
VICIIOJIBb3Ysl ONMCAHUE UCCIEA0BaHUS, BbIJICIATh
IIPOBEPSIEMOE  IIPEANOJIOKEHHE, OLICHUBATh
IIPaBUJIBHOCTh rnopsiAKa IIPOBEICHUS
VICCJIEIOBAHMS, 1€JaTh BBIBOBIL;

—IPOBOJIUTH ONBITHI o HaOIIOICHUIO
dbuzndecKnx SIBJICHUNW WU (PU3UUECKUX CBOUCTB
Ten (KanwuisspHble  SIBJIGHUSI, 3aBUCHUMOCTb
JIaBJICHUSI BO3/lyXa OT €ro 00béMa, TeMIlepaTyphl;

HarpcBaHMsid npu N3 1y4YCHHNH oT aBCTa



W31y Yarole i/ morinomaromen IIOBEPXHOCTH;
CKOPOCTBh MCIIAPEHUSI BOABI OT TEeMOEpaTyphl
JKUJKOCTH M Iulomaad €€ IIOBEPXHOCTH;
JJIEKTpHU3alUsl  TE€dl WU B3aUMOJEWCTBUE
JJIEKTPUYECKUX  3apsifioB;  B3aUMOJEUCTBHUE
ITOCTOSTHHBIX MarHuTOB, BU3yaJIN3aLys
MarHUTHBIX IIOJI€M MOCTOSIHHBIX MAarHWUTOB;
NEUCTBUSI MAarHUTHOI'O IIOJs Ha OPOBOJHUK C
TOKOM, CBOWCTBa DJIEKTPOMAarHWTa, CBOW- CTBa
AJIEKTPOABUTATEIIS IMOCTOSIHHOT O TOKA):
hopMyaIHpOBaTh MPOBEPSIEMbIEC TTPENOJIOKEHUS,
coduparb  YCTAaHOBKY W3  IIPEJIOKEHHOTO
00OpyZlIOBaHUsI; OIMUCHIBAaTh XOJ OIbITa U
(hopMyIUpPOBaTh BHIBOJIbI;

—BBIIOJIHATE TNPSIMbIE HU3MEPEHUS] TEeMIEPATYPHI,
OTHOCUTENBHON BJIAXXHOCTHU BO3AyXa, CHJIbI
TOKa, HaNpsDKEHUsi C  HCHOJIb30BAHUEM
aHaJIOTrOBBIX npudopoB 151 JIaTYUKOB
(bU3UYECKUX BEIINUYNH; CPABHUBATH PE3YJIbTATHI
U3MEPEHUN C y4ETOM 3aJaHHOM aOCOIFOTHOU
IOTPEIIHOCTH;

—IIPOBOJAUTH MHCCJIEJOBAHUE 3aBUCUMOCTH OJHOU
busngeckou BEJIMYUHBI OT  Jpyrou c
HCIIOJIb30BAaHUEM IIPAMBIX U3MEpPEHUMN
(3aBUCUMOCTb CONPOTHUBIIEHUSI IPOBOJHHUKA OT
€ro JUIMHBI, IUIOIIAJAW NOIEPEYHOTO0 CEYEHUA U
YJIEJIBHOTO COIIPOTHBIICHUS BEIIECTBA
NIPOBOJHUKA; CUJBl TOKa, MAYLIIEr0 4epes
IIPOBOJHUK, OT HAIPSDKEHUS HA IPOBOJHUKE;
HCCJIENOBAHNE  IIOCIIEIOBATEJIBHOTO W Ia-



paJIIEIbHOTO COEeIMHEHUH MIPOBOJTHUKOB):

IJIAHUPOBATh HCCIIEIOBaHNUE, cobupatb
YCTAaHOBKY M BBINOJHATh H3MEpPEHUs, CIEays
MPEII0KEHHOMY IUIAHY, (bukcupoBaTh

pe3ynbTaThl MOJYYECHHOW 3aBUCUMOCTH B BHJE
Tabnui u TpaduKoB, JAedaTh BBIBOJABI MO
pe3yJibTaTaM UCCIEI0BAaHUS;

—IPOBOJIUTh KOCBEHHBIC MU3MEPEHUS (PU3UYECKUX
BeIMUMUH (ylenbHasi TEIUIOEMKOCTh BEIIIECTBA,
CONPOTUBJIEHHME  TMPOBOJHHKA, paboTta U

MOIIHOCTh AJIEKTPUYECKOIr O TOKA):
IUIAaHUPOBATH U3MEPEHUS, cobupartp
DKCIEPUMEHTAIBbHYI)  YCTaHOBKY, crenyst

MPCUIOKECHHOW WHCTPYKIIUH, UM BBIYHUCIIATH
3HAYE€HHUE BEJIUYHHBI;

—COoO0JI01aTh MpaBUJia TEXHUKHU 0€30TMacHOCTH TIPU
paboTe ¢ 1abopaTopHbIM 000PYIOBAHUEM;

—XapaKTepU30BaTh MIPUHIIAITBI e CTBUS
HM3YYEHHBIX npuObOpPOB U  TEXHUYECKHUX
YCTPOMCTB C OIOpPOIl Ha HUX ONHUCaHUSA (B TOM
YUCJIe: CUCTEMAa OTOIUICHUSI JOMOB, TUTPOMETD,
nmapoBasi TypOWHaA, ammnepMeTp, BOJLTMETP,
CUETUMK AIIEKTPUYECKOU SHEPTUH,
AIIEKTPOOCBETUTEIIHLHbBIE npubopHI,
HarpeBaTeNbHBIC DIICKTPONPUOOPHI (TIPUMEPHI),
AIIEKTPUUYECKHUE MPEeTOXPAHUTEIIH;
AJIEKTPOMATHUT, DIIEKTPOJBUTATEIH
MMOCTOSTHHOTO TOKAa), UCTIOJIB3Ys 3HAHUS O

CBOMCTBAX (uzuueckux SIBJICHUU u
HeoOxoauMbIe (PU3NYECKUE 3aKOHOMEPHOCTH;



—pacno3HaBaThb IIPOCTHIE TEXHUYECKHE
YCTpOMCTBA U U3MEpPUTEIbHbIE IPUOOPHI IO

cxemaMm u CXEeMaTUYHbIM pUCYHKaM
(PKMIKOCTHBIN TEPMOMETP, TEPMOC,
TICUXPOMETD, TUTPOMETD, JIBUTATEJb

BHYTPEHHEI'O0 CTOpPaHMs, DJIEKTPOCKOI, PeocTar);
COCTaBJIATh CXEMbI DJIEKTPUUYECKUX LEened C

OCJIEeA0BAaTEIbHBIM u napasuieaIbHbIM
COCJIMHEHUEM DJIEMEHTOB, pa3ianyasi YCIOBHBIC
0003HAYCHHUS 3JICMEHTOB AIEKTPUYECKUX
1ereH;

—IPUBOJAUTH TIPUMEPBI/HAXOIUTh UHOPMAITUIO O
npumMepax MPAKTUYECKOTO HUCIT0JIb30BaHUS

(GU3NYECKUX 3HAHUUN B TTOBCEIHCBHOM JKU3HU IS
obecrnieueHus: OE30IMMACHOCTU TIPU OOpaIllEHUM C
npubopaMu U TEXHUYCCKUMHU YCTPONCTBAMHU,
COXpaHCHUS 3J0POBbS U COOIIOJACHHUS HOPM
DKOJIOTMYCCKOTO IIOBCJCHUS B OKPYIKaIOIICH
cpene;

—OCYIIECTBIISATh IIOMCK uHGOpMaIUU
dbu3ndeckoro cojacpkaHus B ceTu MHTEepHET, Ha
OCHOBE MMCIOIINXCS 3HAHUN M ITyTEM CpaBHCHUS

JIOTIOJTHUTEIbHBIX WCTOYHUKOB BBIJICIIATH
nHbOpMAITHIO, KOTOpast SIBJISIETCSA
MPOTUBOPEUYUBOU 1581071 MOXKET OBITH
HEJIOCTOBEPHOM;

—HCHOOJIb30BaTh IMPHU BBINOJHEHUH YUYEOHBIX
3aJaHAM  HAYYHO-NOIYJSIPHYIO  JUTEPATYPy
(puznyeckoro COoAEpKaHUs, CIIPaBOYHBIE
marepuaisl, pecypceol cetu MHTEpHET; BIaneTp



npuémamu KOHCIIEKTUPOBAHHUS TEeKCTa,
npeoOpa3oBaHusi UHPOpPMAIMA U3  OJIHOM
3HAKOBOUW CUCTEMBI B IPYIYyIO;

—CO03/1aBaTh COOCTBEHHBIE TUCHMEHHBIC U KPATKHE
yCTHBIE cOOOIIeHUs, 0000mas uHpopMaluoo U3
HECKOJIBKUX HUCTOYHUKOB ¢$hu3nIecKoro
coAgepXaHus, B TOM  4YHCIe  IyOJIWYHO
NPEJCTABISITh  Pe3yJIbTAaThl  MPOSKTHOW WU
UCCIICIOBATEIbCKON  NIeATEIRHOCTH; TIPH ITOM
rPaMOTHO WCIIOJIb30BaTh M3y4YCHHBIN
NOHSATHUHHBIA  am- mapaT Kypca  (HU3UKH,
COTIPOBOXKIATh BBICTYIJICHHUE TTPE3CHTAIUCH;

—TpU  BBINIOJIHEHUH YYEOHBIX TIPOCKTOB W
VCCJIeJOBAaHUU dbuznaecKknx MIPOIIECCOB
pacnpenensaTh  O0A3aHHOCTM B TIpynmne B
COOTBETCTBHM C TIOCTaBJICHHBIMH 3aJadyaMy,
CJIeJUTh 3a BBINOJHEHUEM IUIaHa JASUCTBUH U
KOPPEKTUPOBAaTh €ro, aJIeKBaTHO OLIEHUBATh
COOCTBEHHBIN BKJIaJ B JEATEIBHOCTb T'PYIIIbI;
BBICTPAaUBaTh KOMMYHHUKATHUBHOE
B3aMMO/IeHiCTBHE, MPOSIBIISAS FOTOBHOCTh
paspemaTrh KOH(MITUKTHI.

9 kiacc

[IpeameTHbie pe3ynbTaThl Ha 0a30BOM YPOBHE
JTOJKHBI  OTpakaTh  COPMHUPOBAHHOCTH Y
00ydJaroIMXCcsi YMEHUM:

—MHCHOOJIb30BaTh IIOHSTHUSI: CHUCTEMa OTCUETA,
MaTepuaibHast TOYKa, TpaeKkTopus,
OTHOCHUTEJILHOCTh MEXAHUYECKOIro JBHUKEHUS,
ne- ¢dopmauus (ynpyras, mJiacTUdeckas),



TPEHUE, IECHTPOCTPEMUTEIILHOEC YCKOpPEHUE,
HEBECOMOCTh WM TEPETrpPYy3KH; IIEHTP TSIKECTH;
aOCOJIIOTHO TBEPAOE TEJIO, LEHTP TXKECTH
TBEPIOTO TEjla, PAaBHOBECHE; MEXaHHYCCKHE
KoJeOaHusi W BOJIHBI, 3BYK, HWHOpPa3ByK WU
VIBTPa3BYK; BJIEKTPOMATHUTHBIC BOJIHEI,
IIIKajga DJJIEKTPO- MArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh W JAJIbHO30PKOCTh, CIEKPBI
HCIyCKaHUsI U TIOTJIONIeHus;, anbda-, 0eTa- u

raMMa-nu3JIyudCHu:Ad, HN30TOIIbI, AACPpHaA
OHCPICTHUKA,
—pa3indaTb ABJICHUA (paBHOMepHOG n

HEPAaBHOMEPHOE MNPSIMOJIMHEHWHOE JIBUKCHHUE,
PaBHOYCKOPEHHOE MNPsIMOJIMHEWHOE ABUXKCHUE,
CcBOOOTHOE nmajicHue TelI, paBHOMEPHOE
JIBH)KEHHUE TI0 OKPYXHOCTH, B3aUMOJICHCTBUE
TEJI, pPEaKTHUBHOE JBW)XEHHE, KoJiebaTeabHOe
NBUKEHHUE (3aTyXalwIue W BBIHYXJICHHBIC
KoJicOaHUs), PE30HAHC, BOJHOBOE JBHKCHHE,
OTpa’kKeHUE 3BYKa, MPSIMOJIMHENHOE
pacnpocTpaHEeHHUE, OTPAKEHHUE U MPEITOMIICHUE
CBETa, MOJIHO€ BHYTPEHHEE OTpa’K€HHUE CBETA,
pas3jio)keHue ©Oeloro cBeTa B CIEKTp U
CJIOKEHHUE CIIEKTPaJIbHBIX I[IBETOB, HUCIEPCHUS
CBETA, €CTEeCTBCHHAs paliOAKTUBHOCTD,
BO3HMKHOBCHHE JIMHEMYaTOro CIIEKTpa
U3JIYy4YEHHs) TI0 OIMCAHUIO HMX XapaKTEePHBIX
CBOIMCTB 17 Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE dbusudeckoe
SIBJICHUE;

pacno3HaBaTh MPOSIBJICHUE U3Y4YECHHBIX



(u3nyecKuXx SIBJICHUI B OKpY’KarolleM mMupe (B
TOM 4YHciie (PU3NYECKue SIBJICHUS B MNPHUPOJE:
NpUIUBBL W OTJIMBBI, JABWKEHHE IUIAHET
ConHEeYHON CHCTEMBI, PEaKTUBHOE JIBUIKCHHE
JKUBBIX OPraHU3MOB, BOCHPHUITHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHHUE, CEUCMUYECKHUE
BOJIHBI, I[yHaMH, X0, IIBETa TeJ, ONTHYECKUE
SBIICHUST B TpPUPOJE, OHOJO- THYECKOE
NeficTBUE BHAWMOIO, YJIBTPa(UOIETOBOTO |
PEHT- TEHOBCKOTO HW3JIy4EHUN; €CTECCTBEHHBIN
paavoOaKTUBHBIN (POH, KOCMHYECKHE JIyYH,
paanoaKkTUBHOE W3ITy9YCHHUE MIPUPOTHBIX
MHHEpPAJIOB; nercTBHC paIMOaKTUBHBIX
U3JIyYeHU Ha OpPraHW3M YeJIOBEKa), MPU ATOM
MepPeBOIUTH MpaKTUUECKYyl0  3ajavy B
y4eOHYy10, BBIJICIIATH CYIIIECTBEHHbIEC
CBoOMcCTBa/TIpU3HAKU (U3NUE- CKUX SBIICHUIL;

—OIUChIBaTh U3YYEHHbIE CBOWCTBA TE€I H
(bu3uUecKue SBICHUS, UCIONB3YysT (hU3HUUCCKHUC
BEJIMYUHBI (CpPENIHSSI U MIrHOBEHHAsi CKOPOCTH
Teda  TpU  HEPAaBHOMEPHOM  JBWDKCHUM,
yCKOpEHHE, repeme-

LICHUE, IIyTh, YIJOBasi CKOPOCThb, CUJIa TPECHMUS,
Cwjla yNpyrocTH, CWJa TS)KECTH, YCKOpPEHHE
CBOOOJHOTO MaJeHUs, BEC Telia, UMITYJIbC Tela,
UMITyJIbC CHWJIBI, MEXaHHYecKass pabdoTa ©
MOIIITHOCTh, NOTE€HUMAJIbHAsA DHEPrusi TeJa,
IMOJTHSITOT O Haxq IMOBEPXHOCTHIO 3eMJIH,
NOTEHUHUAJbHAsI DHEPrusi CXKATOW MNPYKUHBI,
KHUHETUYECKAsl DHEPrusl, NOJHAsT MEXaHU4YECKas
SHEPrusi, NMePUOJI U YacToTa KoJicOaHUM, JJIMHA



BOJIHbI, TPOMKOCTh 3ByKa M BBICOTA TOHAa,
CKOPOCTh CBE€Ta, IIOKA3aTejib IPEIOMIICHUS
cpelibl); TP OIMHUCAHUU TPABUIBHO TPAKTOBATH
(GU3NYECKUN CMBICIT HCIIOJIB3YEMBIX BEJIM- YHH,
0o0O3HaUE€HUsI U  €JIMHUIIBI busznueckux
BEJIMYMH, HAXOJUTh (POPMYJbI, CBS3BIBAIOIIHE
JIAHHYI0 (PU3UYECKYI0 BEJIUYHUHY C JPYyTrUMU
BEJIMUMHAMH, CTPOUTh TpaPuKku H3YYESHHBIX
3aBUCUMOCTEH (DU3UUECKUX BEJIUYNH;
—XapakTepu3oBaTh CBOUMCTBA Tes, (PUBHUUECKUE
SIBJICHUSI W TIPOILIECCHI, HCIOJB3Ysl 3aKOH
COXpaHEHUS DHEPruu, 3aKOH BCEMHPHOIO
TTOTCHUSI, TMPUHIUII CYNEPIIO3UIIUH  CHIJI,
MPUHIIATT OTHOCUTEIbHOCTU [ amuiesi, 3aKOHBI
HproToHa, 3aKOH COXpaHEHUs HMIIyJIbCA,
3aKOHBl OTpPAXECHUsI U MPEIOMIIEHUS CBETA,
3aKOHBI COXpPaHEHUs 3apsI0BOTO U MACCOBOTO
YHUCEJI MpU SJAEPHBIX pEAKUUSIX; NPU DTOM
JlaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aIllMChIBATh €0 MATEMAaTUYECKOE BhIPAKEHUE;

—O0O0BACHITH (PU3UYECCKHE TTPOIIECChl U CBOMCTBA
T€J, B TOM YHCJE€ U B KOHTEKCTE CUTyalHH
MPAKTUKO-OPUEHTUPOBAHHOT'O Xapakrepa:
BBISIBJISITh  MIPUYUHHO-CJIEJICTBEHHBIE  CBSI3H,
CTPOUTH OOBSICHEHHE u3 2—3 JOTHYSCKHX
1IaroB C ONMOPOH Ha 2—3 W3y4YEHHBIX CBOMCTBA
dbuzndecknx SIBICHUH, (PU3UUECKHUX 3aKOHOB
WU 3aKOHOMEPHOCTEW;

—peuath pacuyé€THble 3aaadu (ONMUPAIOIIUECS
Ha CUCTeMY W3 2— 3 ypaBHEHHM), UCIIOIB3YS
3aKOHBI u dbopmyIibl, CBSI3bIBAIOIIUE



(¢u3nyeckre BEJIMYMHBI: HAa OCHOBE aHalu3a
YCJI0BUS 3a/lauy 3a- IUChIBATh KPAaTKOE YCIOBHE,
BBISIBJISIT HEJOCTAIOIIME WJIM HU30bI- TOYHBIE
JIaHHbIe, BBIOMpPATh 3aKOHBI U (POPMYIJIHI,
HEOOXOAUMBIE Il  pELIeHUsl, MPOBOJIUTH
pacy€éThl M OLEHMBAaTh  PEAJUCTUYHOCTH
MOJIyYEHHOT' O 3HAYECHUS (uzunueckoit
BEJIMYUHBI;

—pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO
pEUINTh MPU NOMOIIY (PU3UUECKUX METOHOB;
HCII0JIb3Ysl ONUCAHUE UCCIIEA0BaHUS, BbIJICISAThH

poBepsieMOe  TPEJIINOJIOKEHHUE,  OLIEHUBATh
MPaBUJILHOCTD nopsaKa MIPOBEACHUS
UCCIIeJOBaHUS, nenaTh BBIBOJIBI,

UHTEPIPETUPOBATH PE3YJIbTAThl HAOIIOACHUN U
OITBITOB;

—TIPOBOJUTH OTIBITHI 1o HaOJIFOJICHUTO
dbusudeckux SBICHUN HIH (PU3UIECKUX CBOUCTB
Ten (M3ydeHne BTOporo 3akoHa HeroTOHA, 3aKOHA
COXpaHECHHSI DJHEPTUH; 3aBUCHUMOCTH IIepHOJa
KoJieOanui

MPYXKUHHOTO MasiTHUKAa OT Macchl TIpy3a H
KECTKOCTU  IIPYKUHBl M HE3aBUCUMOCTH OT
aMIUTUTYJIbI MaJIBIX KOJeOaHWM; MPsIMOJIMHEIHOE
pacnpocTpaHEeHUE CBeETa, pa3yI0KEeHUE
0eor0  CBETa B CHEKTP; HW3YyYEHHE CBOMCTB
M300pakeHUs B IUIOCKOM 3€pKalie U CBOWCTB
M300pakeHUs MpeaMeTa B COOMpAIOIIeH JIMH3E;
HAOMIOJCHUE  CIUIOMIHBIX M JIMHEWYaThIX
CIIEKTPOB M3JIyUYEHUSI): CaMOCTOSITEJIbHO



coOupaTh YCTAaHOBKY W3 HU30BITOYHOTO Habopa
000- pYyIOBaHUS; OMUCHIBATH XOJI OIBITA U €ro
pe3ynabTaThl, GOPMYJIHPOBATH BHIBOIHI;

—TPOBOAUTH MPU HEOOXOIUMOCTH CEPUIO TPSIMBIX
W3MEpPEHUM, Ompenelsii CpeaHee 3HAuYCHUE
n3MepsieMol BeJlMYMHBI ((POKYCHOE pacCTOSHUE
coOuparomiet JuH3bI); OOOCHOBBIBATH BBIOOD
croco0a u3MepeHUs/ U3MEPUTETBHOTO MPUOOPa;

—TMPOBOJAUTE  HCCJICOBAHUC 3aBUCHUMOCTECH
bu3nIeCcKUX BCJIMYUH C UCHOJIb30BaHUEM
NPSMBIX HW3MEpPCHUN (3aBUCHMOCTh TIyTH OT
BPEMCHH IPH PABHOYCKOPCHHOM JIBMDKCHHH 0e3
HAavyaJIbHOW CKOpPOCTH; TIepuoja KoJicOaHUH
MaTEMaTHYECKOTO MasTHUKA OT JUIMHBI HHUTH;
3aBUCUMOCTHU yIJjla OTpa)kKeHUs CBeTa OT Yyrja
MaJIeHUs ¥ yTJia NpejJoMIICHUs OT yrja TMaJeHus):
IJIAaHUPOBATh MCCJIEIOBAHUE, CaMOCTOSITEIIHLHO
coOuparh YCTAaHOBKY, (PMKCHUPOBATH PE3YJIbTAThI
MOJTYYEHHON 3aBUCUMOCTH (DU3UUYECKUX BEIMYUH
C YYETOM 3aJJaHHOW IOTPEIIHOCTH HU3MEPEHUMN B
BUJie TAOMHUIl ¥ rpaduKOB, JIeJaTh BBIBOILI IO
pe3yiabTaTaM MCCIEeIOBAHUS;

—TPOBOAUTH KOCBEHHBIC U3MEpEHUs
dbu3nYecKnx BEIUYHH (CPEOHsISI CKOPOCTh U
YCKOpEHHE Tella TIpU PaBHOYCKOPEHHOM
JIBUKCHUU, yCKOpPEHUE CBOOOIHOTO MaJCHUS,
KECTKOCTh MPYXXUHBI, KOOQGUIIMSHT TpPEHUS
CKOJTB)KCHUS, MEXaHUYeCKast pabota wu
MOIITHOCTh, YacToTa W TIEpUoJ KojebaHwuit
MaTeMaTHYECKOTO U TPYXUHHOTO MAasTHHUKOB,
ONTUYECKasi CcuWjia CcoOWparomed JWH- 3B,



paauoOaKTUBHBIN ¢dhon): IUIAaHUPOBATH
U3MEpEeHHsI; COoOupaTh HAKCIECPUMEHTAJIBHYIO
YCTAaHOBKY W BBITIOJHATh H3MEPEHUs, CICHys
MPEAI0KEHHOW  WHCTPYKIIUH;  BBIYUCIATH
3HaYe€HHWE  BEJIWYMHBI W  aHAJIU3UPOBATH
MOJIy9eHHBIEC PE3YIIbTAThI;

—CoOII01aTh TIpaBUJIa TEXHUKHA 0€30MIaCHOCTH MPH
paboTe ¢ J1abopaTopHbIM 000PYIOBAHUEM;

—pa3au4aTh OCHOBHBIE TIPU3HAKU HM3yYSHHBIX
du3nUecKuX MOJie- Jei: MaTepuaiabHasl TOYKa,
a0COJIOTHO TBEPJIOE TEJIO, TOUYCYHBIN NUCTOUYHUK
cBeTa, JIy4, TOHKasl JWH3a, IUJIaHEeTapHasi
MOJIe]Ib aTOMa, HYKJIOHHAas MOJEeJIb aTOMHOTO
Sapa;

—XapaKTepU30BaTh MIPUHIIUITBI e CTBUS
M3YYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOMUCTB
C omopoil Ha WX onucaHus (B TOM YHCIIE:
COUJAOMETP, JATYUKHU TOJOKEHUS, PACCTOSIHUS U
YCKOPEHUS,

pakera, 3XO0JIOT, OYKH, IICPHUCKOII,
dboToarmapar, OIITUYCCKHUE CBETOBO/IbI,
CIIEKTPOCKOII, JO3UMETpP, Kamepa Buibcona),
HMCHOJIL3Ysl 3HAHUS O CBOMCTBAaX (PU3MUISCKHX
SIBICHUW W HEoOXoaumble  (pu3ndeckue
3aKOHOMEPHOCTH;

—WCHOJIb30BaTh  CXEMBI W CXEMaTUYHBIC
PUCYHKH H3YYCHHBIX TEXHHUYECKHUX YCTPOMCTB,
U3MEPUTESITBHBIX mpruOOpoB u
TEXHOJIOTHYECKUX IIPOIICCCOB IIPU PEIICHUH
ydeOHO-IPAaKTHYECKUX  3aJlad; ONTHYCCKHC



CXEMbl I MOOCTPOEHUS H300paKEeHU B
IUIOCKOM 3€pKaje U coOOuparouien JuH3e;

—IPUBOJUTH PUMEPBI/HAXOAUTh UH(OPMALIUIO O
puMepax  NPaKTUYECKOrO0  MCIOJIb30BaHUS
dbu3nyecKkux 3HaHUN B MOBCEIHEBHOMW JKU3HU JIJIS
obecrnieyeHus: 0€30MAaCHOCTH NpPU OOpaIEHUU C
npubopamMyu U TEXHUYECKHMHU YCTPOHCTBAMH,
COXpaHEHHUsI 3J0pPOBbS U COONIOJACHUS HOPM
SKOJIOTMYECKOTO TIOBEJICHUSI B OKpY’Karolei
cpexne;

—OCYIIECTBIISITh MOUCK uHpopMannU
duznyeckoro cojepxkanusi B cetu HMHTEpHeT,
CaMOCTOATENBbHO  (QOPMYIUPYS  MOHUCKOBBIMN

3amnpoc, HaXOJIUTh MyTH oTIpeAeTICHUSI
JIOCTOBEPHOCTH TMOJIy4eHHOW wWHpOpMaIUu Ha
OCHOBE MMEIOIINXCS 3HAHUMN "

JIOTIOJIHUTEIbHBIX UCTOYHUKOB;
—MUCIIOJIb30BaTh MPU BBIMIOJIHEHUH YYEOHBIX
3aJaHAM  HAY4YHO-NOIIYJSIPHYIO  JIUTEPATYPy

(buznIecKoro coAeprKaHusl, CIIpaBOYHbBIEC
MaTepualbl, pecypchbl ceTu MHTEpHET; BIaAETh
npuéMamMu KOHCIIEKTUPOBaHUS TEKCTA,

npeobOpazoBanuss WHPOPMAIIMU U3  OJHOU
3HAKOBOUW CUCTEMBI B IPYT'YIO;

—Co03/71aBaTh COOCTBEHHBIC TTUCHMEHHBIE U yCTHBIC
COOOmIeHNsT Ha OCHOBe HWHPOpMAIUU  H3

HECKOJIbKHX HCTOYHUKOB (bu3nIecKoro
COAEpKAHUS, myOJIUYHO NPEACTABIISITh
pE3yabTaThl MPOEKTHOW WJIM HUCCJIEN0BATEILCKOU
JIeSITEIIbHOCTH; npu 3TOM rpaMOTHO

HCIIOJIb30BaTh W3YUYEHHBIN MNOHSATUWHBIN armnapar



M3y4aeMoro

TEMATHUYECKOE ITJTAHMPOBAHUE

7 xmacc (68 )

pa3- Jmena buzuku u
CONPOBOKAaTh  BBICTYILUICHUE
Y4E€TOM OCOOEHHOCTEN ayIMTOPUU CBEPCTHUKOB.

IPE3CHTALUEHN C

HAayKa o mpHpo/e
(29)

SABnenus npupoasl. duznue-
CKHE SIBJICHUS: MEXaHHUe-
CKHE, TEIUIOBBIE, dIIEKTpHYE-
CKHE, MarHUTHBIE, CBETOBEIE,
3BYKOBBIE

TemaTuueckuii OCHOBHOE CONeDKAHIE OcHOBHBIE BHBI JIe
0J10K, TEMa Aep YPOBHE y4eOHE
Pa3nen 1. ®u3nka u eé pob B MO3HAHUH OKPY/KAIOLIETO MY

®dumnka — ®dn3uka — HayKa O IPUPOJE. BrisiBrienue pazmmanit Mmexay ¢

npespameHusaMu (MC — xumu
Pacno3naBanue u knaccupukar
MEXaHUYECKHUX, TeIIOBBIX, 3JI€
CBETOBBIX.

Ha6mronenne n onucanune Gpuzu

Duznyeckue
BeJIMYMHBI (2 9)

duznyueckue BeITUYHHBI.
M3mepenne Gpusnyeckux
Benn4nH. Puznyeckue
npuoopsl. ITorpemHocTs
n3MepeHuil. MexayHapoaHas
CcUCTEeMa E€IMHHIL

OmnpeneneHne LEHbI JSICHHS 1]
W3mepenue JIMHEHHBIX pa3Mepo!
y4ETOM MOTPEUTHOCTEH.

N3mepenue 00bEMa KUAKOCTH U
H3mepeHue TeMieparypsl MpH I
MeTpa M JaT4MKa TeMIEPaTypbl
BeinonHeHne TBOpuecKuX 3aliaH
HEKOTOPBIX (PU3NYECKUX XapaK]
MaJIbIX 0OBEKTOB (BOJIOC, IIPOBC

1 Tlpu paspaborke pabouell mHporpaMMmbl B TEMaTHYECKOM IUIAHHUPOBAHHH

JIOJDKHBL  OBITh

METOAUYECCKHMHA

YYTEHBI
(undpoBbix) 00pa3oBaTENBHBIX PECYPCOB,

BO3MOKHOCTH  HMCIOJB30BAHUS  DIICKTPOHHBIX
SABJISIOLIUXCS yuebHO-

MaTepuasa- MU (MyJIbTUMEIUHHBIE MPOTPAMMBI,
JJIEKTPOHHBIE  Y4EOHMKM W  3aJa4HMKH, DIEKTPOHHbIE OHOIHOTEKH,

BUpPTYaJIbHbIE JIa0OPATOPUM, UIPOBBIC MPOrPAMMBI, KOJJIEKLHU LUPPOBBIX
00pa30BaTeNbHBIX PECYPCOB), PEANU3YIOMIUX AUJAKTUIECKUE BO3MOKHOCTH
UKT, comepxaHuHe KOTOPBIX COOTBETCTBYET 3aKOHOJATENbCTBY 00
00pazoBaHHH.



00BEKTOB, OOJIBIIUX PACCTOSHUM, MAJIBIX IPOMEKYTKOB
BpeMeHU. OOCy)IeHUE MpeTaracMbIX CII0c000B

EcTecTBeHHO-
HAYYHBIN MeToj
no3HaHus (2 4)

Kaxk ¢bwusuka u apyrue
€CTECTBCHHBIC HAYKH H3y4aroT
npuponay. EcrectBen-
HOHAyYHBIH METOJ TO3HAHUSI:
HaOJII0eHHE, TTIOCTAHOB-Ka
Hay4JHOTO BOIIpOCa,
BBIJIBIDKEHHE THITOTES,
SKCTIEPUMEHT T10 IPOBEPKE
TUTIOTE3, 00BSICHEHUE HAOITIO-
naeMoro siBjieHus. Onrcanue
(u3myeckux SIBICHHI C TOMO-
IO MOJICIICH

Briasrmxenne runores, 0ObICHSIIONINX MTPOCTHIE SIBJICHUS,
HaIpuMep:

— TOYeMY OCTAHABJIHMBAETCS JIBIKYIIEECS IO TOPH30HTAIBHOI
TIOBEPXHOCTH TEJIO;

— IOYeMY B XKapKyI0 [IOroly B CBETJION O1exK e IPOXJIa HEH,
4eM B TEMHOM.

Ipennoxenue croco60B MPOBEPKH T'HIIOTES.

IIpoBenenue wuccneqoBaHMUSA MO IPOBEPKE KAaKOH-THOO THUIOTE3BI,
HallpuMep: JaJlbHOCTh IOJETAa MIApHUKa, IyIIEHHOTO TOpH-
30HTAIBHO, TeM OoJIbIIe, YeM OOJIbIIe BHICOTA IyCKa.

Iloctpoenue mpocredmux Mmozenell (pU3NYecKux sBICHUU (B
BHJIE PUCYHKOB MJIM CXEM), HAIpUMEP MaJeHUE MpeaMeTa;
HpsIMOJIMHENHOE PacIpOCTpaHEHHE CBETa

Pasgen 2. IlepBoHayajbHble CBeeHHsI 0 cTpoeHuH BemecTBa (5 u)

Crpoenne
pemecta (1 v)

ATOMBI U MOJIEKYJIbI, UX pa3-
Mepbl. OMbITHL, TOKa3bIBAIOLINE

JUCKPETHOE CTPOCHUE BEUICCTBA

HaGnronenue M nHTEpIpeTanys ONbITOB, CBHICTEIbCTBYIOMINX 00
ATOMHO-MOJIEKY/IIPHOM CTPOEHHUH BEILECTBA: OIBITHI C pac-
TBOPEHHUEM PA3JINYHBIX BEIIECTB B BOJIE.

OueHka pa3MepoB aTOMOB M MOJIEKYJI ¢ MCIOJIb30BaHKueM (oTorpadui,
MOJIy4eHHBIX Ha aTOMHOM CHJIOBOM MHKpockorne (ACM).Onpenenenue
pa3MepoB MaJlbIX Tell

JIBuxeHHE

U B3aMMO/eii-
CTBHE YACTHIL
BemecTna (2 v)

JIBI>KeHMe 4acTHUIl BEIIeCTBA.
CBs3b CKOPOCTH JBIKECHUS
YaCTHUIL C TEMIIEPATYPOH.
bpoyHoBckoe nBHKEHUE.
Huddysus. Bzaumoneiicteue

YaCTHUIll BEIICCTBA: MPUTIKCHUC

1 OTTAJIKMBAHUC

Habntonenne u o0bscHeHne GPOYHOBCKOT'O JBHIXKCHHUS M SIBICHUS
nuddy3uu.

IIpoBeneHne n 00BACHEHUE ONBITOB 110 HAOIIOIECHHIO TEIIOBOTO
pacIInpeHus ra3os.

IIpoBenenne u 0OBSICHEHHE OMBITOB MO OOHAPYKEHUIO CHIT
MOJICKYJISIPHOTO MPUTSDKEHUS U OTTAIIKUBAHUS




IIpooonorcernue maobi.

TemaTudeckuii OcHoOBHBIE BH/bI JeATEJbLHOCTH y4Yalnuxcs (Ha
OcHoBHOE cojiep:kanue . .
0J10K, TEMa YPOBHe y4eOHBbIX JeiicTBHIl)
ArperaTHbie ArperaTHble COCTOSIHUS Omnucanne (C UCHOTH30BAHUEM IPOCTHIX MOJEJEH) OCHOBHBIX
COCTOSIHUSA BEIIECTBA: CTPOEHHE Ia30B, pa3Inyuil B CTPOCHUU ra30B, )KUAKOCTEH U TBEPABIX TEJI.

BelecTa (2 )

JKUJKOCTEH 1 TBEPIBIX
(KpHCTAITTNYECKUX ) TEIT.
BzaumocBs3b Mex Iy CBOM-
CTBaMH BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSHUAX M UX
aTOMHO-MOJIEKYJISAPHBIM CTPO-
eHneM. OCcoOEHHOCTH arperat-
HBIX COCTOSIHUI BOZBI

OOBsICHEHHNE MaJIOi CKUMAaeMOCTH KUIKOCTEH U TBEPIBIX Tell,
GOJIBIION CKUMAEMOCTH Ia30B.

OOBsicHeHNEe cOXpaHEHUs! POPMBI TBEPIBIX TET W TEKYIECTH
YKUJIKOCTH.

IIpoBeneHne ONMBITOB, JOKA3BIBAIOIINX, YTO B TBEPAOM COCTOSI- HAN
BOJIBI YACTHUIBI HAXOMATCS B CPEJHEM JalblIe IPYT OT Ipyra
(TJTOTHOCTH MEHBIIIE), Y€M B JKHJIKOM.

YcraHOBIEHHE B3aMMOCBS3H MEKAY OCOOCHHOCTSMH arperat- HbIX
COCTOSTHMI BOJbI M CYLIECTBOBaHHEM BOJIHBIX opraHu3smMoB(MC —
Ouosorus, reorpadus)

Pasnen 3. [IBuskeHue u B3aumopeiicreue e (21 )

MexaHuveckoe
aBuaKeHue (3 )

Mexanudeckoe IBH>KEHUE.
PaBHOMEpHOE M HEpaBHOMEpPHOE
nBuxenue. CKOpocTb.

CpenHsisi CKOpOCTh NPU He-
PaBHOMEPHOM ABHKEHUH.
Pacuér myTtu u BpemeHu
JIBYDKCHUS

VccenenoBanue paBHOMEPHOI'O JABMKEHHUS U ONpPEJIEIEHUE ero
IPU3HAKOB.

HaOnronenne HepaBHOMEPHOI'0 JBUKEHUS U ONpPEACIICHUE ero
OTJIMYMI OT PABHOMEPHOI'O JIBH)KEHHUSL.

Pewienue 3ana4y Ha onpezeseHUe MyTH, CKOPOCTH M BPEMEHH
PaBHOMEPHOI'O JIBHIKEHHMSI.

Amnanu3 rpa)MKOB 3aBUCUMOCTH Iy TH U CKOPOCTH OT BPEMEHHU

HNnepuus,
macca, mJI0T-
HOCTh (4 1)

SIBneHnue MHEPUUH. 3aKOH
uHepuuu. Bzaumonelicteue
TeJ KaK MPUINHA U3MCHEHUS
CKOPOCTH JIBMKCHUS TEIl.

OOBbsICHEHHE U IPOTHO3UPOBAHHE SIBJICHHH, 00YCIIOBJICHHBIX
WHEpUHeH, HapuMep: YTO MPOUCXOAUT IPHU TOPMOXKECHUH UITH PE3KOM
MaHEBpPE aBTOMOOWIIS, TTOYEMY HEBO3MOXKHO MTHOBEHHONPEKPATUTH
JIBIDKCHUE Ha BEJIOCUIIE/IC MITH caMOKaTe U T. JI.




Macca kak ME€pa MHEPTHOCTHU

Tena. IltorHocTs BemecTsa. CBSI3b

IJIOTHOCTH C KOJIMYE- CTBOM
MOJICKYJT B €IUHULIC 00bEMa
BeIIeCTBa

HpOBeZ[eHI/Ie 1 aHaJIU3 OIBITOB, JEMOHCTPUPYHOIIUX H3MCHCHUEC
CKOPOCTH ABHIKCHUA TCJ1a B pE3YyJIbTATC HeﬁCTBHH Ha HETrO ApYyrux
TECJI.

Pemenue 3aJla4 Ha OnpeAcJICHUE MAaCChl TEJia, €ro 00béMa u
TIJIOTHOCTH.

HpOBeJIeHI/Ie " aHAJIN3 OIbITOB, ACMOHCTPUPYIOIINUX 3aBUCUMOCTDH
HU3MEHECHUS CKOPOCTHU TE€jla OT €ro MaccChl Ipu B3aHMOI[eI7]CTBPIPI TCI.
I/I3MepeHHe MacCChI T€J1a pa3JInNYHbIMHU criocodamMu. Onpez[eneHI/Ie
INIOTHOCTH TE€JIa B PE3YyJIbTaTC U3MEPCHUS €0 MacChbl U 00béMa

Cuaa. Buael cni
(14 )

Cwita KaKk XapaKkTepHUCTHKA
B3auMozeicteus ten. Cuia
YIPYTOCTH U 3aKoH ['yka.
M3mMepeHne cuibl ¢ MOMOLIBIO
JMHaAMOMeTpa. SIBieHune
TSATOTEHUS U CUJIA TSKECTH.
Cua TsDKeCTH Ha JIpyTux
mianerax. Bec tena. Heeco-
MocTh. CJIOKESHHE CHUII,
HaIpaBJICHHBIX 10 OJTHOU
npsiMoii. PaBHoaelicTByOIIas
cui. Cuna TpeHus. Tpenue
CKOJIB)KEHHS U TPEHHUE MOKOS.
Tpenue B npupoie U TEXHUKE

W3ydyeHne B3auMOJICHCTBHS KaK NPUYMHBI W3MEHEHHUS! CKOPOCTHTENa
WJIU ero eopMaliuu.

OmnucaHue peanbHbIX CUTYalHi B3aUMOJCHCTBUS TEJ C IIOMOILbIO
Mozelel, B KOTOPbIX BBOJUTCS MOHATHE U U300paKeHNE CHJIbI.
N3yuenue cuibl ynpyroctu. MccnenoBanue 3aBUCUMOCTH CHITBI
YIPYTOCTH OT YJUIMHEHHsI PE3UHOBOTO LIHYPa HJIM IIPYKUHBI

(c mocTpoeHueM rpaduka).

AHanu3 NpakTUYECKUX CUTyalUi, B KOTOPBIX IPOSBISETCS
JICHCTBHE CUIIBI yIIPYTOCTH (YIPYTrOCTh Ms4a, KPOCCOBOK, BETOK
JiepeBa u 1p.).

AHanu3 cuTyaluii, CBsI3aHHbIX C ABJICHHEM TAroTeHus. O0bscHeHUEe
OpOUTAIBHOrO ABMKEHHUS IUTAHET C UCIOJIb30BAHUEM SIBICHHUS
TAroTeHus u 3akoHa uHepuuu (MC — actponomus). 3mepenue Beca
TeNna ¢ moMoIIbio auHamMomerpa. O60cHOBaHKE ITOTO CrIocoba
HU3MEpEHHUS.

AHanu3 1 MOJICIINPOBAHHE SIBJICHHSI HEBECOMOCTH.
DKCIEePUMEHTAIBHOE TOJIyUYeHUE NPaBUIIA CI0KEHUS CUJI,
HAIpaBJICHHBIX BJIOJb OJHON HpsMoi. OnpenencHne BeIUUYNHbBI
paBHOJAEUCTBYIOLIEN CUJIL.

M3y4ueHne CUIIbl TPEHUSI CKOJIBKCHHS M CHIIbI TPSHHSI TIOKOSI.




IIpooonorcernue maobi.

Temaruueckuii
0J10K, TEeMa

OcHoOBHOe coiep:xaHue

OcHoOBHBIE BH/bI JeATEJbLHOCTH y4Yalnuxcs (Ha
YPOBHe y4eOHbIX AelicTBHIl)

HWccnenoBanne 3aBHCUMOCTH CHJIBI TPEHHUSI OT CHIIBI JIQBICHHUSU
CBOMCTB TPYIIUXCS NOBEPXHOCTEH.

AHaIN3 MPaKTUIECKUX CUTYaIluid, B KOTOPBIX TIPOSIBIISETCS
JefCTBHE CHIIBI TPEHHS, NCIOIB3YIOTCS CIIOCOOB! €€ YMEHBIICHUSI ITH
yBeJIMueHUs (KaTaHUe Ha JIbDKaX, KOHbKaX, TOPMOKEHUE
aBTOMOOWJIS, UCIIOJIb30BaHNE ITOIIIUITHUKOB, TUIaBAHHE BOJIHBIX
YKUBOTHBIX U Ap.) (MC — Guomorus).

Pemenue 3anau ¢ ucrnonpzopanueM Gopmys s pacyéra CHUIIBI
TSDKECTH, CUJIBI YIIPYTOCTH, CHIIBI TPSHUS

Pa3znen 4. JlaBjienue TBEPABIX TeJ, KUAKOCTEl U ra3oB (21 1)

JlaBaenne. Ile-
penaya jgasJie-
HUS TBEPABIMU
TeJIaMH, KHAKO-
CTAIMHU M Ta3amMu

(CRY)

Hasnenue. CiocoObl yMEeHb-
MICHHS U YBEJIUYCHUS
nasiienus. JlaBienue rasa.
3aBUCHMOCTD JIaBJICHHS I'a3a0T
00BbEMa U TeMIIepaTyphl.
Iepenaua naBneHUs: TBEPAbI-MU
TeJIAMH, KUJKOCTSIMUA U
razamu. 3axoH [lackas.
TTHeBMaTHYECKHE MAIIIHHBI

AHanu3 1 00bSCHEHUE OIBITOB U IPAKTUYECKUX CUTYAIIH, B
KOTOPBIX MPOSIBIISIETCS CUJIA JABJISHMUSL.

O0ocHOBaHME ClIOCOOOB YMEHBUICHUS M YBEIMYCHHUS JaBICHUS.
V3yueHue 3aBUCMMOCTH JIaBJICHNUS I'a3a OT 00bEMA U TEMIIEPATYPHI.
M3yuenne ocoOeHHOCTEH nepenayn naBiaeHUS TBEPABIMU TeIaMHu,
KUJIKOCTSAMH U razamu. OOOCHOBaHME PEe3yIbTATOB OIBITOB
0COOEHHOCTSAMHU CTPOEHHSI BEIIECTBA B TBEPAOM, KUAKOM

¥ 1a3000pa3HOM COCTOSIHUSX.

DKCIepuMEeHTaIbHOE 10Ka3aTeNbCTBO 3aKoHa [lackast.
Pemenue 3ana4u Ha pacuéTt naBiieHUs: TBEPIOTO TEJIa

JlaBnenue
skuakoctu (5 v)

3aBUCHUMOCTh JIaBJICHUS
JKHUIKOCTH OT Ty OMHBI
norpyxenus. ['mapocra-
TUYECKUI TapagoKc.

HWccnenoBanne 3aBHCUMOCTH JaBICHUS JKUAKOCTH OT TNTyOHHBI
MOTPY>KEHUS U TNIOTHOCTHU KUIKOCTH.

Habnronenne u o0bsCHEHWE THAPOCTATUIECKOTO MapagoKcaHa
ocHOBE 3akoHa Ilackams.




CooOmaronmecs: CoOCy/Ibl.
TuapaBnnyecKkre MEXaHU3MbI

MN3yueHnne cooOMIAIONINXCS COCYI0B.

Pemenue 3agaq Ha pacuér naBieHus KuakocT. OObsICHEHNE
NpUHIUNA JeHCTBHS THIPABINYECKOIO Ipecca.

AHanu3 1 00BSICHEHNE MPAKTHYECKUX CUTYaIHH, TeMOHCTPUPYIOIINX
MpOSIBJICHNE NaBJICHUS )KUAKOCTHU U 3aKoHa [lackais, HampumMep
MPOIECCOB B OpraHnu3Me MpH rirybokoBogHoM HeIpstHAN (MC —
OmoIrorus)

ATtmocdepHoe
napsenue (6 u)

Atmocdepa 3emin 1 aTMOC-
tdhepuoe naBnenue. [IpranHbI
CYyLIECTBOBAHUS BO3YIIHOM
o6omoukn 3emiu. OnbIT
Toppuyemnu. M3amepeHne
aTMOC(EPHOTO AABJICHHUSL.
3aBUCUMOCTb aTMOC(HEPHOTrO
JIABIICHUS OT BBICOTHI

Haj ypoBHeM Mops. IIpuGopsl
JUISL U3MEPEHHUsT aTMOC(PEPHO- T'o
JIABIICHUS

DKcrepuMeHTalIbHOEe 00HApYKEHNE aTMOC(HEPHOTO aBIICHHUSL.
AHanu3 U 00BSCHEHUE OTBITOB U MPAKTHYCCKUX CUTYAIIHHA,
CBSI3aHHBIX C JICHICTBHEM aTMOC(HEPHOTO JIABIICHHS.

OO0BscHeHME cyniecTBOBaHUS aTMocdepsl Ha 3emile ¥ HEKOTOPBIX
IaHeTax win e€ OTCYTCTBHsI Ha Apyrux miaHeTax u Jlyne(MC —
reorpadusi, aCTPOHOMHUS).

OObsicCHEeHHE U3MEHEHHUS MIOTHOCTH aTMOC(Epbl C BHICOTOMH 1
3aBHCHUMOCTH aTMOC(HEPHOr0 JaBJICHHS OT BBICOTBHI.

Pemenne 3aay Ha pacu€T aTMOC(EPHOrO IaBICHUS.

N3yuenue ycrpoiicTBa 6apoMeTpa-aHepouaa

JeiictBue
JKHJIKOCTH W rasa
HA NOrpy:kEéHHOEB
HUX Te0 (7 9)

JlericTBUE )KUJKOCTH M Ta3a Ha
NOrpyX€HHOE B HUX TEJIO.
BrrtankuBaromas (apxumeno-
Ba) cuwia. 3aKOH ApxuMea.
IInaBanue ten. Bo3myxomnmna-
BaHUE

DKcrnepuMeHTalbHOe OOHApY)KEHUE NeHCTBHS JKUIKOCTH M razaHa
norpy€HHOE B HUX TEJO.

OnpejeneHre BHITAIKUBAIONICH CUITBI, JEUCTBYIOIICH Ha TEJIO,
HOrpyXE€HHOE B )KHUJIKOCTb.

IIpoBenenue u o6CcyxA€HUE ONBITOB, IEMOHCTPUPYIOIINX
3aBUCHUMOCTD BBITAJIKUBAIOLICH CUIIBL, IEHCTBYIOLIECH HA TEJIO B
JKHJIKOCTH, OT 00bEMa MOTPYKEHHON B KHIKOCTh YaCTH TE€JIau OT
MJIOTHOCTH >KUIKOCTH.

VccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIe OT 00bEMa
MOTPYKEHHON B JKUJIKOCTh YaCTHU TENa.

Pemenue 3aau Ha npuMeHeHNE 3aK0Ha ApXHUMeaa U yCIOBUS
MJIaBaHUs TeJl.




Oxonuarnue maobii.

Temaruueckuii
0J10K, TEeMa

OcHoOBHOe coiep:xaHue

OcHoOBHBIE BH/bI JeATEJbLHOCTH y4Yalnuxcs (Ha
YPOBHe y4eOHbIX AelicTBHIl)

KoHcrpyrpoBanue apeoMeTpa MM KOHCTPYHPOBAHUE JIOIAKHU M
orpeeneHue e€ rpy3onoabEMHOCTH

Paznean 5. Pador

a M MOUIHOCTH. DHeprus (12 1)

Pa6ora u mom-

Mexanundeckas padora.

DKCepUMEeHTANBHOE ONpeaeIeHHe MEXaHHYeCKOH padoThl CHIIbI

HOCTb (3 ) MomHocTh TSKECTH TP MAJIEHUN TeJIa U CUIIbI TPEHUS TP PaBHOMEPHOM
NepeMeIleHUH Tella [0 TOPU30HTAIEHON MOBEPXHOCTH.
Pacuér momnocTH, pasBuBaeMoli pu MoAgbEME MO JIECTHUILE.
Pemenne 3amau Ha pacuéT MeXaHMYECKOH pabOTBHI M MOIIHOCTH
IpocTeie IIpocThle MEXaHU3MBI: pblyar, Omnpenienenye BBIMIPBIIIA B CHJIE NMPOCTBIX MEXaHU3MOB Ha

MexaHu3MbI (5 1)

0JIOK, HAKJIOHHASI IJIOCKOCTb.
IIpaBuiio paBHOBecus pblyara.
IIpumenenue npasuna
paBHOBecusI pbluara K OJIOKY.
«30J10TO€E MPaBUIO» MEXaHHUKH.
KITJI mpocThIX MEXaHU3MOB.
IIpocThie MexaHU3MBI B OBITY U
TEeXHHU- Ke. Ppryaru B Tene
YyeJloBeKa

IpUMepe phlyara, MoABHKHOTO U HEMOABMKHOIO OJIOKOB,
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue ycnoBusi paBHoBecus peruara. OOHapyKeHue
CBOMCTB IIPOCTBIX MEXAHU3MOB B Pa3JIMUHBIX HHCTPYMEHTAX U
MPHUCIIOCOOICHHSIX, UCTTOJIB3YEMBIX B OBITY

M TEeXHHUKE, a TaKXKe B KUBBIX opraHuzmax (MC — Guosiorus).
DKCHEepUMEHTAIIBHOE J0Ka3aTeNbCTBO PABEHCTBA paboT NpH
MIPUMEHEHNHU NPOCTHIX MEXaHU3MOB.

Omnpenenenne KI1/] HakKTOHHOM TIIIOCKOCTH.

Pemrenne 3a1a4 Ha NPUMEHEHHE TIpaBHUiIa PABHOBECHS pblyara MHa
pacuét KITJ{

MexaHnuveckasi
sueprus (4 4)

Kunnernueckast u moteHIu-
anbHas sHeprus. [Ipespaie-
HHUE OJHOrO BUAA MEXaHH4e-

3KCHepI/IMCHTaHLHOC OnpeacICHUC N3MECHCHUA KHUHETHYICCKOM 1
HOTEHHHaJ’ILHOﬁ OHCPIUHU TCJIa NPU €TO CKATbIBAHUU T10 HaKJIOHHOU
IIJIOCKOCTH.




CKO¥ 9HEepTHUH B APyTroi. 3aKoH
COXPAaHEHUS U U3MECHEHUS
JHEPIUU B MEXaHUKE

q)OpMyHI/IpoBaHI/Ie Ha OCHOBC HCCJIICIOBAHUA 3aKOHA COXPAaHCHUS
MEXaHUYEeCKOM OHEPTUU.

O6Cy)KZ[eHI/IC rpaHull IPpUMEHUMOCTHU 3aKOHA COXPAHCHUAIHCPTHUU.
Pemenue 3aa4 ¢ UCIOJIL30BAHUEM 3aKOHA COXpPAaHCHUS SHEPIUHU

Pe3epBHoe Bpems (3 4)

8 ximacc (68 )

Temaruueckmii
0J10K, TeMBI

OcHoBHoOe coaeprkaHue

OcHOBHBIE BH/IbI JeSITeIbHOCTH y4amuxcsi(Ha
YPOBHe y4eOHBbIX JelicTBHiIl)

Paspen 6. TensioBble siBjienus (28 1)

Crpoenne
U CBOliCTBA
pemecra (7 1)

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOM
TEOpUU CTPOEHUS BElleCTBa.
Macca u pazmepsl aTOMOB

U MoJieKyJl. OnbIThI, TOA-
TBEPIKIAIOIINE OCHOBHBIE
TIOJI0KEHUSI MOJIEKYISIP-
HO-KMHETHYECKOW TEOpUH.
Mogenu TBEPIOTO, )KUJIKOTO
1 ra3000pa3HOT0 COCTOSHHUU
BemecTBa. Kpucrannmyeckue
u amop(dHbIe TBEPBIE TEIa.

HaOnronenne n MHTEpHpeTanys ONBITOB, CBUIETENBCTBYIOIINX
00 aTOMHO-MOJICKYJISIPHOM CTPOCHUH BELIECTBA: OIBITHI C pac-
TBOPEHHUEM PA3JIMYHBIX BELIECTB B BOJE.

Pewrenue 3a1a4 Mo OLEHUBAHHMIO KOJMYECTBA aTOMOB MIJIM MOJIe-
KyJI B eiMHHLIE 00BbEMA BEIlIeCTBA.

AHanu3 TeKcTa JPEeBHUX aTOMHUCTOB (Hampumep, pparmeHTa
noambl Jykpenust «O npupoe Beieii») ¢ u3inokeHrueM 000CHO-
BaHMI aTOMHOW TUNoTe3bl (cMbIcIoBoe uTeHue). OueHka
yOeIUTeNbHOCTH ITUX 00OCHOBAHHUIA.

OO6BbsacHeHne OPOYHOBCKOTO ABMIKEHUS, SBICHHUA AUGDDy3un

U pa3iIn4uil MEXXly HUIMH Ha OCHOBE TOJIOKESHHUI MOJICKYJISIp-
HO-KHMHETHYECKOH TEOPUH CTPOCHHUS BEIIECTBA.




IIpooonorcernue maobi.

TemaTudeckuii OcHoOBHBIE BH/bI JeATEJbLHOCTH y4Yalnuxcs (Ha
0J10K, TEMa Ocnosmoe conepaxannue OBHE Y4eOHBIX JelCTBUI)
5 yp y A

OOBsicCHEHNE CBOMCTB Ta30B, OOBsICHEHNE OCHOBHBIX Pa3JIUYUi B CTPOSHUHU I'a30B, )KUIKOCTEH 1

JKHJIKOCTEH M TBEPIBIX Te Ha TBEPJBIX TEJ C NCIOIH30BAaHMEM MOJOXKEHHH MOJIEKYISIPHO-

OCHOBE ITOJIOKCHHI KWHETHYECKOH TEOPHUH CTPOSHHUS BEIIECTBA.

MOJIEKYJIIPHO-KNHETHYECKON IIpoBeneHre OMBITOB IO BHIPAIIMBAHUIO KPHUCTAJUIOB ITOBapeH-HOMU

teopnn. CMaynBaHue U Ka- COJIM WJTH caxapa.

MWIISIPHBIE SIBIICHHUSI. IIpoBenenne u 0OBSICHEHUE OIBITOB, AEMOHCTPHUPYIOIINX

TennoBoe pacmupeHnen KalWUISIPHBIC SIBJICHUS U SIBJICHUE CMavYHBaHMSL.

cKaThe OOBsIcCHEHNE POJIM KANWIISPHBIX SIBICHUH JUIS MOCTYIJICHHUSIBOJIBI
B opraHusM pacternit (MC — Ouosorus).
Habnronenue, nposeeHne U 00bSICHEHNE OINBITOB 110 HAOIIOJCHUIO
TEIUIOBOTO PACIIUPEHHUs ra30B, KUJIKOCTEN U TBEPIBIXTEIL.
OObsicHeHHe coxpaHeHHst 00bEMa TBEPBIX TEJI, TEKYYECTH
JKUJIKOCTH (B TOM YHCJIE, PA3HHIIBI B TEKYUYECTH JUISl Pa3HBIX
JKUIKOCTEH), TaBJICHUS ra3a.
IIpoBeneHue onbBITOB, AEMOHCTPUPYIOIIUX 3aBHCUMOCTDH JABICHUS
BO3/lyXa OT ero o0bEMa 1 HarpeBaHMs MU OXJIAKICHUS,
U UX OOBACHEHHE Ha OCHOBE AaTOMHO-MOJEKYISPHOTO Y4YEHHUS.
AHanu3 NpPaKTHYECKUX CHUTYyallui, CBSI3aHHBIX CO CBOWCTBaAMH
ra3oB, )KMJAKOCTENW U TBEPBIX TEN

TenjioBbie Temmnepatypa. CBsi3b TeMIIe- OO0ocHOBaHKE TPAaBHI MU3MEPEHHS TEMIIEPATYpHI.

npoueccobl (21 1)

paTyphl CO CKOPOCTBIO

TCIJIOBOI'O ABHXKCHHSA YaCTHIIL.

BnyTpennsis sneprusi.
CriocoObI HI3BMEHEHUS

CpaBHEHHE Pa3IMYHBIX CIIOCOOOB M3MEPEHHUsS W IIKall TeMIle-
paTyphl.

Habnronenue 1 00bsICHEHHE OIBITOB, IEMOHCTPUPYIOIIUX HU3MCHEHHUE
BHYTPEHHEH DHEPTUH TeJla B pe3ylbTare Terjionepeiadu 1 paboTel
BHEIIHUX CHJI.




BHYTpPEHHEH SHEPTHH:
TeIuIonepeada U CoBep- IMIeHne
paboTsl. Buasr Termonepenaun:
TEIUIONPOBO-THOCTbD,
KOHBEKITUS, U3JIyde- HUE.
KonrraecTBO TETUTOTEHL.

VY nenbHas TEMI0EMKOCTh
BemiecTBa. TeroooMeH n
TEIUIOBOE PAaBHOBECHE.
VYpaBHEHHE TEIIJIOBOTO
OanaHca.

IInaBnenue n oTBepJeBaHHE
KPHUCTAJUTMYECKHUX BEIIECTB.

VY nenbHas TEIUIOTA IIaBIIe-
Hus. [TapooOpazoBanne

u KoHJeHcanus. McnapeHnue.
Kunenwue. Y nenpHas Temnnora
napoo6pa3oBaHusl. 3aBUCH-
MOCTb TE€MIIEPATypbl KUIIEHUSAOT
aTMOC(epHOro JaBIICHHUS.
BraxxHocTb Bo3yxa.

DHeprus ToIwivBa. Y iejabHas
TEIJI0TA CrOpaHusl.

[Ipuniuner paboThl TEIIO-BBIX
nurateneid. KIT/] TermmoBoro
JIBUTATEJISL.

TemioBble JBUraTeNIN M 3allH-Ta
OKpYKaroIieu cpebl.

3aKOH COXpaHEHHUs U TIpe-
BpAIICHMSI YHEPTHH B MeXa-

HaGumonenne n 00bsICHEHNE ONBITOB, 00CYK/IEHUE TTPaKTHIE-CKUX
CHUTYallHH, JEMOHCTPUPYIOIINX Pa3IMYHbIC BUJIBI TEIIO-

Mepeavdu: TeIIONPOBOTHOCTh, KOHBEKINIO, H3IydeHHE.
WccnenoBanne sBIeHUs TEIJIOOOMEHa NP CMEIINBAHUHXOJIOIHOMN

U ropsiueit BOJbI.

HaGuroienne ycTaHOBJICHHS TEIUIOBOT'O PAaBHOBECHST MEXIY

ropsiueil u XoJIOJHOU BOJOM.

Omnpenenenue (M3MepeHNe) KOIMYECTBA TEIUIOTHI, TOIYIEHHOT0BOIOM
TIPH TETI00OMEHEe C HarpeThIM MEeTaJUTMYECKUM LHJIHH- JPOM.
Omnpenenenye (M3MepeHne) yASIbHONW TETNIOEMKOCTH BEIIECTBa.
Pemrenuie 3aad, cBsi3aHHBIX C BEIYMCICHUEM KOJTUYECTBA TEIJIO-THI U
TEIUIOEMKOCTH TIPH TEIUI0O0OMEHE.

AHaJIN3 CUTyallui MPaKTUYECKOTO UCITOIB30BaHUS TETUIOBBIX
CBOMCTB BEIECTB U MaTepHaJOB, HAPUMEpP B LEJAX dHEprocoe-
PEXKEHUS: TETUIOU30JISIINS, SHEProcoeperaronme Kpoliiy,
TEPMOAKKYMYJISITOPBI U T. [I.

HaOnronenue siBjaeHnit vcapeHns U KOHACHCAIIMH.

HccnenoBanue nporecca UcnapeHus: pa3IMIHbIX )KUIAKOCTEH.
OOBbsicHeHNE SBICHHUI HMCIApeHUs] U KOHJSHCAIUU Ha OCHOBE
ATOMHO-MOJIEKYJISIPHOT'O YUCHHUSI.

HaGnronenne u o0bsicHEHHE mpoliecca KUIICHUS, B TOM YHCIIe
3aBUCUMOCTH TEMIIEPATYpbl KUIICHUS OT JaBJICHHUS.

Onpexnenenue (MI3MEpeHNE) OTHOCUTEIBHOM BJIAXKHOCTH BO3/1yXa.
HabmoaeHue npouecca miaBjieHUst KPUCTAUIMYECKOIO Belle- CTBa,
HaIpUMep JIbJa.

CpaBHEHHE MMPOLECCOB IUIABICHHS KPUCTAIUTMUECKHUX TEIH
pa3MsIrYeHus: IPH HarpeBaHUU aMOP(QHBIX TeJL.

Onpenenenue (M3MEpeHUE) YACIBHOH TEIUIOTHl IUIABJICHUS JbJA.
OObsicCHeHHE SIBICHUIl IUIABJICHUS W KPHUCTAJUIM3ALMHM HAa OCHOBE
ATOMHO-MOJICKYJISIPHOTO YUYCHHUSI.




IIpooonorcernue maobi.

Temaruueckuii
0J10K, TEeMa

OcHoOBHOe coiep:xaHue

OcHoOBHBIE BH/bI JeATEJbLHOCTH y4Yalnuxcs (Ha
YPOBHe y4eOHbIX AelicTBHIl)

HHYCCKHX U TCIIJIOBBIX
nponeccax

Penrenue 3a/1a4, CBSI3aHHBIX C BBIYMCIICHUEM KOJIMYECTBA TEIIOTHI B
mporeccax TeIUIoNepeIadud P IUTABJICHUU W KPUCTAJUTH3AIINH,
HCTIApCHUN M KOHJICHCAITUH.

AHanu3 CUTyanuii IpakTHYeCKOTO TPUMEHEHUS SIBIICHUH
TUTABJICHUS M KPUCTAJUTU3AIINH, HAIIPUMED, ITOTyUYeHHE CBEPX-
YHUCTHIX MaTEPHAJIOB, COJIEBAs IPEIIKA U Jp.

Ananus paboTel 1 00BsSCHEHHE MPHUHIUIA JEHCTBHS TEIIOBOTO
JIBUTATEISI.

Brruncienne KoiauuecTBa TEIUIOTHI, BBIIEISIONIETOCS MPH CrOPaHUN
pa3nuyHbIX BUJOB ToruiuBa, U KI1/[ nBuraresns.

OO6cyXaeHHEe YKOIOTHYSCKHUX MOCIECTBUN UCIIOIB30BaHUS
JBUTATEJIC BHYTPEHHEr'0 CrOPAaHHMs, TEIUIOBBIX M THIPOIJICK-
tpoctanuuit (MC — 3KO0JIOTHSI, XUMHSI)

Pa3zzien 7. DyieKTpHYecKue U MAarHUTHbIe siBJieHust (37 4)

DJIeKTpHYecKne
3apsabl. 3aps-
JKeHHbIe TeJa

U UX B3aUMoOJei-
creue (7 1)

Dnexrpusanusg ten. [IBa pona
3JEKTPUUECKUX 3apsAI0B.
B3aumopneiicTBue 3apsKeHHBIX
ten. 3akoH Kynona.
DJEeKTpUYECKOoe ToJIe.
ITpunuun cynepno3uuuu
3JIEKTPUUECKUX TOJIEH.
Hocurenu snexktpuueckux
3apsA0B. DIEMEHTapHBINA
3JIEKTPUUECKUI 3apsia.

HaOnronenue u npoBeeHne ONBITOB MO 3IEKTPUAIMH TEIPHU
CONMPUKOCHOBEHUU U MHIYKIIHEH.

Habnronenue u o0bsICHEHHE B3aMMOIEHCTBUS OJHOMMEHHO U
Pa3sHOMMEHHO 3aPSIKEHHBIX TeJl.

OObscHeHHE TTPUHIINAIA ASHCTBUSI dNIeKTpockona. OO0bsIcHeHHE
SIBIICHUH 3JIEKTPU3AIMH MIPU CONMPUKOCHOBEHMM TENI M UHIyKIIUEH C
HCTIOJIb30BAHUEM 3HAHUM O HOCUTEIISIX AIEKTPUUYECKUX 3aPsIOB B
BEIIECTBE.

PacnosnaBanue u 00BsCHEHUE SBICHUU ANEKTPHU3ALUU B II0-
BCEJIHEBHOM >KU3HU.




Crpoenne atoma. [IpoBogaukH
W IUPJIEKTPUKH. 3aKOH
COXPAHEHUS AIEKTPHIECKOTO
3apsga

HaGumonenne n oObsICHEHHE ONBITOB, MIITIOCTPUPYIOMHUX 3aKOH
COXPaHEHUs IEKTPHIECKOTO 3apsija.

HaGuroienne onbITOB 1O MOJIEITMPOBAHUIO CHIIOBBIX JIMHHH
3JEKTPUYECKOTO MO,

WccnenoBanue aeiicTBUS AJIEKTPUUECKOrO IOJIS Ha IPOBOJHUKUU
JIURJIEKTPUKH

IMocTosiHHbBI
JNEKTPHICCKHI
ToK (20 4)

DNEeKTpUYECKUN TOK. Y CIIOBUS
CYLIECTBOBAHUS JJIEKTPH-
4ecKoro Toka. MlcTounuku
MOCTOSIHHOTO TOKa. [leiicTBus
SJIEKTPUUECKOTO TOKa
(TerioBOE, XUMUYECKOE,
MarHUuTHOE). DJIeKTPUUSCKUI
TOK B )KHJIKOCTSIX U rasax.
OnexTpuyeckas nens. Cuia
TOKa. DJIIEKTPUYECKOE
HanpspkeHue. ConpoTUBIeHUE
MPOBOJHUKA. Y IeNIbHOE
COINPOTHBJIEHHE BEIIECTBA.
3axon OMa JiJ1g ydyacTka
nenu. [TocnenoBarensHoe

U MapajuleIbHOe COeUHEHHE
NIPOBOJTHUKOB.

PabGota 1 MOLTHOCTH 3JEKTPH-
4ecKoro Toka. 3akoH Jlxoy-
ns—JleHna. DIeKTpONpoBOAKa U
MOTPEOUTEITH DICKTPUICCKOU
SHEPTHUU B OBITY.

Kopotkoe 3ambikanme

HaGuroienne pa3inuyHBIX BHJIOB JAEHCTBHS SJIEKTPUIECKOIOTOKA H
oOHapyKEHNe dTUX BUIOB JIEHCTBHS B IIOBCEJIHEBHOW KU3HU.
COopka M HCIBITAHHE DIIEKTPUUECKON LIENH MOCTOSHHOTO0TOKA.
M3mepeHne cHiTbl TOKa aMIIEpMETPOM.

H3mMepenne 35IeKTpUYeCcKOro HANPSIKEHUSI BOJIBTMETPOM.
IIpoBeneHue 1 0OBSICHEHUE OIBITOB, IEMOHCTPHUPYIOIIMX
3aBUCHMOCTD JJIEKTPUYECKOT0 CONPOTUBIEHUSI TPOBOJHUKA OT €TI0
JUTUHBI, TUTOLIA/IU TTIONIEPEYHOr0 CEUeHUs U MaTepuara.
HccnenoBanne 3aBUCMMOCTH CHIIBI TOKA, MPOTEKAIOIIEro 4epes
PE3UCTOP, OT CONPOTUBICHHS PE3UCTOPA U HAIPSKEHUS

Ha pPe3UCTOpE.

IIpoBepka npaBuia CiI0XEHUS HANPSKEHUH NIPU MTOCe10Ba-
TEJIbHOM COEJIUHEHUU JBYX PE3UCTOPOB.

IIpoBepka mpaBuia A CHIBI TOKA HMPU MapajuleIbHOM COEau-
HEHHUH PE3UCTOPOB.

AHanu3 CUTyallMid MOCIE0BATENbHOTO U MapajieIbHOTro
COEJIMHEHHUS IPOBOJHUKOB B JIOMAIIHUX MEKTPUUYECKUX CETSIX.
Pemrenue 3ama4 ¢ ucnonp3oBanrem 3akoHa Oma u popmyit pacuéra
3JEKTPUUECKOTO COMPOTUBIECHHUS MPU MOCIENI0BATEIb-HOM U
napajuleIbHOM COeAUHEHNN NMPOBOJHUKOB.




Oxonuarnue maobii.

TemaTudeckuii OcHoOBHBIE BH/bI JeATEJbLHOCTH y4Yalnuxcs (Ha
OcHoBHOE cojiep:kanue . .
0J10K, TEMa YPOBHe y4eOHBbIX JeiicTBHIl)

Ompenenenne paboThl IIEKTPUYECKOTO TOKA, MPOTEKAIOIIETO
uepes pe3ucTop.

OmpenieneHne MOLIHOCTH JIEKTPUYECKOr0 TOKA, BbIJENseMOIiHa
pesucrope.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA Yepe3 JIAMIIOYKYOT
HaIpPsDKCHUS HAa HE.

Omnpenenenne KII/] narpeBaTens.

HccnenoBanue npeoOpa3oBaHus SHEPrUM NpU MOAbEME Tpy3a
JNEKTPOIBUTATEICM.

OObsiCHEHHE YCTPOWCTBA M NMPHHLUIIA JCHCTBHUS JOMAIIHUX
3JIEKTPOHArPEeBATEIIbHBIX TIPUOOPOB.

OObsiCHEeHHE NMPUYMH KOPOTKOTO 3aMbIKaHHMsA M NPHUHIMIA
JIeMCTBUSA IUIABKUX MPEIOXpaHUTENICH.

Pemenue 3anau ¢ ucnonp3oBanueM 3akoHa Jxoyns—Jlenna.
HabmroneHne BO3HUKHOBEHUS JIEKTPUUECKOI'O TOKA B )KH/1-

KOCTH

MarHuTHbIE ITocTosiHHBIC MArHUTHI. WccaenoBanre MarHUTHOTO B3aMMOJICHCTBUS MOCTOSHHBIX
sipjieHust (6 u) BzaumopeiictBue nocross- MarHUTOB.

HBIX MATHUTOB. MaraHuTHOE M3ydeHre MArHUTHOTO MOJIsI TOCTOSIHHBIX MATHUTOB TIPU UX

nosie. MaruuTtHoe rose 3eMiIuu | 0OObeIMHEHUH U pa3/IeJICHUN.

€ro 3Ha4YeHUe JIJIsl )KU3HU TIpoBeneHre ONBITOB MO BU3YalHM3alUU TOJISI MOCTOSHHBIX

Ha 3emyie. OnbIT DpcTena. MarHuTOB.

MarauTHOe ToJIe dICKTpUIe- M3yueHue siBICHUsT HAMArHUYUBAHUS BemlecTna. VccnenoBanue

ckoro Toka. [Ipumenenune JMEHCTBHSL IJIEKTPUIESCKOTO TOKA HAa MArHUTHYIO CTPEIIKY.

DJICKTPOMArHuTOB B TCXHUKE.




JleiicTBME MarHUTHOTO TIOJSTHA
MPOBOJHUK C TOKOM.
DNEKTPOJBUTATENb TIOCTOSHHOTO
ToKa. lcronp3oBanue
SJIEKTPOJBUTATEIeH B TeX-
HUYECKUX YCTPOHCTBax

U Ha TPaHCIIOpTE

IIpoBeneHne ONBITOB, JEMOHCTPHPYIOIIUX 3aBHCHMOCTH  CHIIBI
B3aMMOJIEHCTBUS KAaTyIIKM C TOKOM M MarHMTa OT CHJIbI M Ha-
MpaBJICHHs TOKA B KaTyIIIKE.

AHanu3 cuTyalnui MpaKTH4eCKOro IPUMEHEHUs 2JIEKTPOMAarHuToB (B
OBITOBBIX ~ TEXHHYECKHUX  YCTPOWCTBaX, MIPOMBIIIEHHOCTH,
MEIUIIIHE).

W3ydyenne nelicTBUS MarHUTHOTO MOJS HAa NMPOBOJHUK C TOKOM.
M3ydyenne neicTBUS HIEKTPOABUTATENS.

W3mepenne KIIJ| anexTpoaBUraTeabHON yCTaHOBKH.

Pacno3naBanue M aHamu3 pa3aMUHBIX NPUMEHEHUH 3JIEKTPO-
JBHUratesei (TpaHcIopT, ObITOBBIE YCTPOMCTBA U JIp.)

DJIeKTPOMATHUT-
Hast MHAyKus (4
)

OneiTel Papanes. SBineHue
NIEKTPOMAarHUTHOH ~ MHIYK-
uuu. IIpaBuno Jlenna.
Dnexrporeneparop. CriocoObt
MOJIYyYEHHUS DJIEKTPUUECKOM
SHEPIrur. DIIEKTPOCTAHLIMU HA
BO300HOBJIICMbIX HCTOYHHKAX
SHEPTUU

ONBITH 110 MCCICIOBAHUIO SIBJICHHS 3HeKTp0MaFHHTHOﬁ WHAYKIIUN:
HUCCIIeJOBAaHUE U3MEHEHUN 3HAYCHUS U HaIlpaBJICHUSA
HUHAYKIIMOHHOI'O TOKa

Pe3sepBHoe Bpems (3 4)




9 kmacc (102 )

U c1oco0bl ero
onucanus (10 v)

Cucrema orcuéra. OTHOCH-
TEIBHOCTh MEXaHUYECKOTO
JIBHDKCHHSI.

PaBHOMepHOE mpsMoONIMHEH-
Hoe JBmxeHue. HepaBHomep-
HOE MPSIMOJIMHENHOE JBHKE-
Hue. CpeJlHsIsl U MTHOBEHHAs
CKOpPOCTb TeJla IPH HEpaBHO-
MEpPHOM JIBI>KEHUU.
Yckopenue. PaBHoyckopeH-
HOE NPSAMOJIMHEHHOe JBHXKe-
Hue. CBOOOJHOE TTaICHHE.
OmnpiTel ["anunes.
PaBHOMepHOE ABUXKEHUE

o okpyxHoctu. Ilepuon

M 4acToTa OOpalieHus.
JIuneiliHas 1 yrioBasi CKOpo-
cru. LleHTpocTpemurenbHoe
YCKOpeHHe

TemaTudeckuii OcHoOBHOe coiep:xaHue OcHoOBHBIE BH/bI JeSATEJbLHOCTH y4Yaluxcs (Ha
0,10K, TEMa YPOBHe y4eOHBbIX JAeiicTBHIl)
Pazzen 8. Mexanuueckue siBjenust (40 v)
MexaHnueckoe MexaHu4ecKkoe JBUKEHUE. AmnHanus v 00CcyXAeHNe pa3InIHbIX IPHUMEPOB MEXaHHIECKOTO
JBUKEHHE MartepuanbpHas TOUKa. JBUYKEHUS.

OO6cyxaeHne TpaHUIl TPUMEHUMOCTH MOJENIH «MaTepraibHas
TOYKA.

Onucanne MeXaHHYeCKOTO JBIIKCHHS Pa3IMYHBIMU CIIOCOOaMU
(ypaBHeHHe, Tabnuna, rpaduk).

AHaJIN3 KU3HEHHBIX CUTYallli, B KOTOPBIX MPOSBIISIETCS
OTHOCHUTENBHOCTh MEXaHHUYECKOT'O JBUKEHMS.

HabnroneHne MeXaHMYECKOro JIBUKEHUS Tejla OTHOCHTEIBHO
pa3HBIX Tel OTCUETA.

CpaBHEHHE NyTeil U TPaeKTOPUI JABMKEHHS OZHOI'O U TOrO XKe
Tela OTHOCUTENBHO Pa3HbIX TeNl OTCUéTa.

Amnanu3 tekcra ["anuiiess 00 OTHOCUTEIBHOCTH JBHIKEHHS;
BBINIOJIHEHUE 3aJJaHUI 11O TEKCTY (CMBICIOBOE YTEHUE).
OmnpeneneHue cpegHell CKOPOCTH CKOJBKEHUsT Opycka WU JIBH-
JKeHUSI IIapUKa 10 HAKJIOHHOHN MIOCKOCTH.

AHnanu3 u 00CyXJIeHHe CIOCO00B MPUOIMKEHHOTO ONMpPEeaeICHuUs
MTHOBEHHOM CKOPOCTH.

OnpeneneHne CKOPOCTH PaBHOMEPHOTO JABWXKEHUS (IIapuka

B )KMJIKOCTH, MOJICJIH 3JIEKTPUYECKOTO aBTOMOOMIIA U T. I1.).
OnpeneneHue MyTH, TPOHACHHOTO 32 JaHHBIM MPOMEKYTOK
BPEMEHH, U CKOPOCTH TeJia 1o TpaduKy 3aBUCHUMOCTH Iy TH
PaBHOMEPHOTO ABMKCHHS OT BPEMEHH.

OO6cyxaeHre BO3MOXKHBIX NMPUHIMIIOB JAeHCTBHS MpHOOPOB,
HU3MEPSIOIINUX CKOPOCTH (CIMUOMETPOB).




Brruuciienne myT# W CKOPOCTH IPH PaBHOYCKOPEHHOM IPSIMO-
JIMHEMHOM IBWKEHUH TeJa.

OrnpezeneHne MPOWICHHOTO IMYTH W YCKOPEHUS JBIDKCHUS Tella IO
rpaguky 3aBHCHMOCTH CKOPOCTH PaBHOYCKOPEHHOTO  MPSIMO-
JIMHEHHOTO JBUKCHUS TeJIa OT BPEMEHHU.

OmnpeneneHne yCKOPEHUs Tesa MPH PaBHOYCKOPEHHOM JBM)KCHHHU
110 HAKJIOHHOM IJIOCKOCTH.

W3mepenmne neproia ¥ 4acTOTH 00panIeHHs Tela M0 OKPYKHOCTH.
OrnpenenieHue CKOPOCTH PAaBHOMEPHOTO JABUKCHUS TEIATO
OKPY>KHOCTH.

Pemrenne 3agay Ha omnpeelieHne KHHEMaTHYECKHX XapaKTePHUCTHUK
MEXaHHYECKOTO JIBH)KCHUST PA3JIMIHBIX BHJIOB.

Pacno3naBanue u npuOIMKEHHOE OMMCAHUE PA3IMIHBIX BHUJIOB
MEXaHUYECKOTO JABIKCHUS B IPUPOJE U TEXHUKE (Ha MpUMepax
CBOOO/IHO TMAJAlOIIUX TEJI, ABHKEHUS )KMBOTHBIX, HEOECHBIX TEJl,
TPAaHCIOPTHBIX CPEJACTB U AP.)

B3aumoneiicrBue
ted (20 u)

IlepBsiii 3axoH HproToHa.
Bropoii 3akon HeroToHa.
Tpernii 3akon HproToHa.
IIpunnun cynepno3uumu
CHIL.

Cuna ynpyroctu. 3aKoH
I'yka. Cuna Tpenusi: cuna
TPEHUS CKOJIBKEHHMSI, CHIIa
TPEHHUSI TOKOSL, IPYTUE BUIBI
TpEHHUS.

Cua TSDKECTH U 3aKOH
BCEMHPHOTI'O TSTOTCHUS.
YckopeHue cBOOOIHOTO
najJieHus1. J[BiyKeHne TIaHeT

Hab6moaenue n o6cysx1eHre ONbITOB C JIBIDKEHUEM TeJla IpU
YMEHBIIEHUHU BIUSHUS APYTUX TeJl, IPENSATCTBYOIIUX JBHXKE-
HHUIO.

Amnanus texcta ["anunest ¢ onrucaHueM MBICIEHHOTO KCIIEpHU-
MEHTa, 000CHOBBIBAIOIIETO 3aKOH MHEPIUH; BBITIOJTHECHUE
3aJIaHUM 10 TEKCTY (CMBICIOBOE YTEHUE).

OO0cyXIeHue BO3MOKHOCTH BBIMIOTHEHUS 3aKOHA MHEPLHUHB
pa3IMYHBIX CUCTEMaX OTCUETA.

HaGnionenne u oOCykaeHHEe MEXaHUYECKHUX SIBICHHUU, TPO-
ucxXoasmux B cucreme orcuéra «Tenexka» rnpu €€ paBHO-MEPHOM U
YCKOPEHHOM JIBH)KEHMH OTHOCHTENIbHO KaOuHeTahU3nKH.
JleficTBUSI C BEKTOPAMHU CUJI: BBIMOJIHEHUE 3aJJaHUN MO CII0XKe-
HUIO ¥ BEIYTUTAHUIO BEKTOPOB.




IIpooonorcernue maobi.

Temaruueckuii
0J10K, TEeMa

OcHoOBHOe coiep:xaHue

OcHoOBHBIE BH/bI JeATEJbLHOCTH y4Yalnuxcs (Ha
YPOBHe y4eOHbIX AelicTBHIl)

Bokpyr Connra. Ilepsas
KOCMHUYECKast CKOPOCTb.

HesecomocTs n TNICPETPY3KU.

PaBHOBecue MaTepuasibHOM
TOYKH. AOGCOTIOTHO TBEPI0C
Teno. PaBHoBecue TBEPIOTO
Teja ¢ 3aKpeIUIEHHOM OChIO
BpauieHusl. MOMEHT CHJIBL.
IlenTp TsKECTH

HaGuronenne w/wuinm mpoBeIeHHE ONBITOB, JIEMOHCTPHP YIOIINX
3aBHCHUMOCTB YCKOPEHUS TeJIa OT NPHIIOKEHHOW K HEMY CHUITBI 1
Macchl Tela.

AHanm3 u 00BsICHEHHE SIBJICHHUH C MCIIOJIb30BAHHEM BTOPOTO
3akoHa HproToHA.

Pemenue 3a7a4 ¢ UCIONB30BAHUEM BTOPOro 3akoHa HeloToHan
MpaBUJIa CIOKEHUS CUIL.

OnpeneneHne KECTKOCTH PY>KUHBI.

AHanu3 cuTyauuii, B KOTOPBIX HaOmoaroTes ynpyrue nedop-
Malluu, ¥ UX 0OBACHEHHE C UCIIOJIb30BaHUEM 3aKkoHa ['yka.
Pemenne 3anau ¢ ucrnonszopanueM 3akoHa ['yka.

HccnenoBanne 3aBUCUMOCTHU CUITbI TPEHUS CKOJIBKEHUS

OT CHJIBI HOPMAJILHOTO JaBieHusA. OOCyKAeHUE pe3ylbTaToB
HCCIIEI0BaHUSL.

Omnpenenenue ko3GGUINEHTA TPEHUST CKOJIBKCHHUSL.

M3mepenue cuibl TpEHUS MOKOSI.

Pewrenue 3a7a4 ¢ ucrnonb3oBaHueM GopMysibl ISl CHIIBI TPEHUS
CKOJIbJKEHHUSI.

AHanu3 JBUKEHUS TN TOJIbKO TOJA JEHCTBHEM CHIIBI TSKE-CTH —
CBOOOJHOTO MaJeHMUS.

OObsiCHEHHE HE3aBHCUMOCTH YCKOPEHHs CBOOOIHOTO MaJCHUSOT
Macchl Tena.

OlieHKa BEIMYHMHBI CHITBI TTOTEHUS, 1eHCTBYIOIEH MEXK Ty
IByMs TeJIaMH (ISl pa3HBIX Macc).

AHanu3 IBWKEHHUSI HEOSCHBIX TeJ MOJ ACHCTBUEM CHIIBI TATOTE- HUS
(¢ HCTIOTB30BAHUEM JIOTIOTHUTEIBHBIX UCTOYHIKOB HH(HOP- MAIIHH).




Pemrenne 3a7a4d ¢ NCHONB30BAHUEM 3aKOHA BCEMHUPHOTO TATOTCHHS U
opMmyel ISt pacdyéTa CHUIIBI TSDKECTH.

AHaJlM3 OPHUTMHAJIBHOIO TEKCTa, OIHMCHIBAIOIIETO IPOSBIICHUS
3aKOHAa BCEMHPHOT'O TSATOTCHHS; BBINOJHEHHWE 3aJaHMH MO TEKCTY
(CMBICTIOBOE UTEHHE).

HaGuronenne n o6CyXIeHNE OIBITOB 110 U3MEHEHHIO Beca Telalpu
YCKOPEHHOM JIBW)KEHHUH.

AHanu3 ycloBHH BO3HHKHOBEHHS HEBECOMOCTH W IIepe-

TPY3KH.

Pemrenne 3a7au Ha ornpejieieHHE Beca Tella B Pa3IHUHBIX YCIOBUSX.
AHau3 cuJl, ACHCTBYIOIINX Ha TEJIO, IIOKOSIIIeecs Ha OIope.
OnpeneneHne NEHTPa TSDKECTH Pa3IuIHbIX TeJ

3aKkoHbI coxpa-
nenns (10 1)

Wmnynsc Tena. UsmeHnenue
nMIrysbca. IMIyabc cuibl.
3aKOH COXpAaHEHHUS UMITYJIb-
ca. PeakTuBHOE NBIKEHHUE.
Mexanuueckas pabora u
MoOIIHOCTh. PaGoTa cun
TSOHKECTH, YIIPYTOCTH, Tpe-
HUA. CBSI3b SHEPTHUH U pa-
OOTHI.

IMoTenumanbpHas HEpPrus Teia,
MOJIHATOT'O HaJl MOBEPXHOCTHIO
s3emud. [lorenunanpHas
SHEPTHs CXKATOH MPY>KUHBIL.
Kunetnueckas sHeprusi.
TeopeMa 0 KHHETHUECKOM
SHEPTHH.

HaOnronenue u 06CyKI€HUE OINBITOB, IEMOHCTPHUPYIOLIUX
repeiady UMITYJIbCa IPU B3aUMOICHCTBHUHU TEJl, 3aKOH COXPaHEHHUs
HMITYyJIbCa ITPU a0COJIIOTHO YIPYTOM U HEYIPYTOM B3aMMO-
JIeCTBUU Tell.

AHanu3 cUTyaluuil B OKpY’Karollei )KU3HU C UCTI0JIb30BAaHUEM
3aKOHA COXPAHEHMS UMILYJIbCa.

PacriozHaBaHue SBJICHHS PEAKTUBHOIO JBMXKEGHUS B NPUPOJCHU
texuuke (MC — Guoiiorus).

TIpuMeHeHne 3aKOHa COXPAaHEHUS UMITyJIbca JUIs pacuéra
pe3yNbTaTOB B3aMMOJCHCTBHUS Tell (Ha IPUMEPaX HEYNPYyroro
B3aUMOJICHCTBHUS, YIPYroro EeHTPAIbHOr0 B3aUMOICHCTBUS
JIByX OJJUHAKOBBIX TEJI, OJTHO U3 KOTOPBIX HETIOJBHIKHO).
Pemienue 3a1a4 ¢ HCMOJIB30BAHUEM 3aKOHA COXPAHEHHS UM-
yJibca.

Omnpenenenue pabOTHl CUIBI YIPYTOCTH MPH HOABEME Tpy3ac
UCIIOJIb30BAHUEM HETIOJBMKHOI'O U TOJBMKHOTO OJIOKOB.




IIpooonorcernue maobi.

Temaruueckuii
0J10K, TEeMa

OcHoOBHOe coiep:xaHue

OcHoOBHBIE BH/bI JeATEJbLHOCTH y4Yalnuxcs (Ha
YPOBHe y4eOHbIX AelicTBHIl)

3aKOH COXpaHCHUS MEXaHU-
4eCKOM dHeprun

H3mepenue MomHoCTH.

M3mepeHne MoTeHINANBHON HEPTUU yIpyro aeGopMUpOBaH-HOH
TIPYKHHEL.

M3mepeHne KHHETHYECKOW PHEPTHH Tella 10 UIHHE TOPMO3HOTOITyTH.
DKCIEPUMEHTAIEHOS CpPAaBHGHHWE W3MCHCHHS TOTCHIIMAIBHON H
KHHETUYECKOH OJHEpPrui Tena MpH JABWKEHHH MO HAKIOHHOM
IUIOCKOCTH.

DKCIIepuMeHTaJIbHasI IPOBEpKa 3aKOHA COXPaHEHUsI MEXaHUIeCKON
SHEPrUH MPU CBOOOTHOM TAJCHUH.

IIpuMeHeHne 3aKOHA COXPAaHEHUsI MEXaHUYECKON SHEPIruu ist
pacuéra MoTeHUUalbHOW U KMHETHYECKOW sHepruil tena. Pemenue
3aJ1a4 C UCII0JIb30BAHNEM 3aKOHA COXPAHEHHUSI MEXaHUYECKOMU
3HEPruu

Pa3zzen 9. Mexannveckue KojedaHusi 1 BoJHbI (15 1)

MexaHuveckue
Kosreoanus (7 1)

KonebarenbHoe nBmKeHUE.
OCHOBHBIE XapaKTEPUCTUKHU
KoJIeOaHU: mepuo, 4acToTa,
amIuiuTy1a. Matematuye-
CKHUH U IPY>KUHHBIA MasiTHU-
ku. [IpeBpamienue sHepruu npu
KoJIe0aTeIbHOM JBUKEHHH.
3aryxaromue KojebaHusl.
Brrayxnennsie konebaHus.
Pesonanc

Habnronenune xoneGaHuii moa AeCTBHEM CHII TSKECTH M YOPY-TOCTH U
obHapy) eHue MoJ00HBIX KOJIeOaHU B OKPYIKAIOIIEM MHUPE.

Amnanu3 konebaHuii rpy3a Ha HUTH U Ha npykuHe. Onpe/eneHue
4acTOThI KOJIeOaHUI MaTeMaTHUECKOr0 U MPYKUHHOTO MasiTHUKOB.
Hab6moaenue u o0bsicHeHHe siBJIeHUs pe3oHaHca. MccnenoBanue
3aBHCHMOCTH NEPHO/a KOJIeOaHUil MOABEIIEHHOTO K HUTH Ipy3a OT
JUTAHBI HUTH.

TIpoBepka HE3aBHCHMOCTH MEpHOAa KOJNeOaHUi rpys3a, MmojaBe-
IICHHOTO K JICHTE, OT MacChl Ipy3a.




HabmroeHne u 00CykIeHHE OMBITOB, JEMOHCTPHUP YIOLIHX
3aBHCHMOCTh MEpuoja KojeOaHHH NMPYXKHHHOIO MasTHUKAOT
MAaccChl Ipy3a 1 )KECTKOCTH HPYKUHBIL.

TIpuMeHeHHEe MAaTEMaTHYECKOr0 M MPYXWHHOIO MasTHUKOB

B KaueCTBE MOJEIEH JUIsl OMCaHUs KOJICOaHHUI B OKPY>KaIOLIeM
MHpe.

PeureHue 3a1a4, CBA3aHHBIX C BBIYUCICHHUEM HJIH OLCHKOMN
9acTOTHI (Mepuo/ia) KojaebaHui

MexaHuveckue
BOJIHBI. 3BYK

(8w

CBoOMCTBa MEXaHUYECKHUX
BOJIH. [{nmuHa BosiHBL. Mexa-
HUYECKHE BOJHBI B TBEPIOM
Tee, CeiCMUYECKHE BOJTHEL.
3Byk. ' poMKOCTB 3ByKa

U BbIcoTa ToHa. OTparkeHne
3ByKa. MH(ppa3Byk u yabTpa-
3BYK

OOHapy)XeHre W aHaJu3 BOJIHOBBIX SIBIICHHI B OKpPY’KarolleM
MHpe.

HaGuronenne pacrpocTpaHeHHs POJOJIBHBIX H MOMEPEYHBIX BOJIH
(ma wmozenu) W oOHapy)XeHHE aHAJOTHMYHBIX BHJOB BOJH B
npupojie (3BYK, BOJASHBIC BOJHBI).

Bblunciaenne AIMHBL BOJHBI U CKOPOCTH PaclpOCTPAHEHHS
3BYKOBBIX BOJIH.

DKCIEepUMEHTAILHOE OlPEeeIeHNe I'PaHUL] YaCTOTHI CIBIIIUMbIX
3BYKOBBIX KOJIEOaHHU.

HabnroieHne 3aBUCMMOCTH BBICOTHI 3BYKa OT 4acCTOThI (B TOMYHCIIE
C UCIIOJIb30BAHUEM MY3bIKAJIbHBIX HHCTPYMEHTOB).

HaGnionenne u o0bsiCHEHUE SIBJICHHS aKyCTHYECKOr'0 PE30HAHCA.
AHanu3 OpUrMHAJIBHOTO TEKCTA, NOCBAIEHHOTO MCIIOJIH30BAHUIO
3ByKa (WJIH YJIbTpa3ByKa) B TEXHUKE (IXOIOKAIUs, YIbTPa3BYK B
MEIULUHE U Jp.); BBHIIIOJHEHHUE 3aJaHUl MO0 TEKCTY (CMBICIIOBOE
4TEeHUE)

Pasgen 10. DiieKTpOMarHuTHOE 1M0JIe M 3JIEKTPOMArHUTHBIE BOJIHBI (6 1)

DJIeKTPOMATHUT-
Hoe ToJie

DIIeKTPOMarHUTHOE TIOJIE.
DNEeKTPOMAarHUTHBIC BOJHEI.

ITocTpoenue paccyxaeHmil, 000CHOBBIBAIOIINX B3aUMOCBSI3b
SJIEKTPUIECKOTO ¥ MATHUTHOTO TMOJICH.




IIpooonorcernue maobi.

Temaruueckuii
0J10K, TEeMa

OcHoOBHOe coiep:xaHue

OcHoOBHBIE BH/bI JeATEJbLHOCTH y4Yalnuxcs (Ha
YPOBHe y4eOHbIX AelicTBHIl)

U JeKTpomar-
HUTHBIE BOJIHBI

(6w

CBoiicTBa JIEKTPOMArHHT-
HbIX BosIH. [IIkana amekTpo-
MarHUTHBIX BOJIH. McTiomb30-
BaHHE 3JICKTPOMArHAUTHBIX
BOJIH JIJIS COTOBOM CBSI3U.
DIeKTpOMarHuTHasI IpUpoIa
cseTa. CKOpOCTH CBETA.
BonHoBbI€ cBoOlicTBaA cBETa

DKCIEepUMEHTAIbHOE U3Y4EHHE CBONCTB IJIEKTPOMArHUTHBIX

BOJIH (B TOM YHCII€ C TIOMOIIbIO MOOWIJIBHOTO Telie- (OoHA).

AHaJM3 PEHTIE€HOBCKUX CHHUMKOB YEJIOBEYECKOTO

OpraHusMa.

AHaJIN3 TEKCTOB, OMUCHIBAIOIIUX IIPOSIBIIEHHUS 3JIEKTPOMATrHUTHOTO
M3ITyYCHHsI B TIPUPO/JIC: )KUBbIC OPTaHU3MbI, U3JTyUYCHUsI HEOCCHBIX
TeJ1 (CMBICIIOBOE UTCHUE).

PacriozHaBaHHe W aHAJIHM3 PA3IMYHBIX MPUMEHEHHH 3JIEKTPO-
MAarHUTHBIX BOJIH B TEXHUKE.

PeuieHue 3a7a4 ¢ MCHONB30BaHUEM (OPMYI AT CKOPOCTH
3JIEKTPOMATHUTHBIX BOJIH, JUIMHBI BOJIHBI M YaCTOTHI CBETA

Pasznen 11.

Cgerosbie siBjienus (15 41)

3akoHbl  pacnpo-
CTPaHEHHUs] CBeTa
(6w

Hcrtounuku ceeta. JlyueBas
mozenb ceeta. [Ipsmonuneii-
HOE PaclpOCTPAHEHUE CBETA.
3armenus Connua u JIyHBI.
Otpaxenue cBeta. [Inockoe
3epKano. 3aKOH OTPaKESHUS
CBeTa.

IIpenomnenne cBeta. 3aKoH
TIPEJIOMIICHHSI CBETA.

[lonHoe BHyTpeHHEE OTpakeHUe
ceera. Mcnons3oBanue

HabmroneHne onbITOB, JEMOHCTPUPYIOLIUX SBJICHUE MIPSMOJIN-
HEWHOro pacnpoCcTpaHeHUs cBeTa (BO3SHUKHOBEHHE TEHU U IONY-
TE€HH), U UX UHTEPIPETAIUs C UCIIOIb30BaHUEM ITOHSITHSI CBETOBOTO
Iy4a.

OOBsAcHEHNE U MOJEIMPOBAHNE COTHEYHOTO U JIYHHOTO 3aTMEHHUIL.
HccnenoBanne 3aBUCHUMOCTH yrila OTPa)K€HHUsS CBETOBOTO JIYy4aoT
yIla majeHus.

M3yuenue cBOWCTB M300pakeHUs B IIIOCKOM 3€pKajle.

Habntonenne u o0bsICHEHHE OMBITOB IO MONYYCHHIO H300paKCHUH B
BOTHYTOM H BBIITYKJIOM 3¢pKajiax. HabmroneHne u o0bsc-




BHYTPCHHCI'O OTpPAaKCHUS B
OINTHUYCCKUX CBETOBOJAX

HCHHUC OIIBITOB I10 NPEJIOMJICHHUIO CBE€TA HA I'PAaHULIC PA3JIMYHBIX CPEl, B
TOM YHCJIC OIIBITOB C IMOJHBIM BHYTPEHHUM OTPAKCHUCM.
HCCHCI{OB&HI/IC 3aBUCHUMOCTH yTJia NPEJIOMIICHHS OT yIJia NaJCHUs
CBETOBOTO JIy4da Ha I'PaHULIC «BO3AYX—CTCKIIO».

Pacrmo3naBanue siBIeHUN OTpaX€HUs U IIPECJIOMJICHUA CBETAB
HOBCG,Z[HGBHOﬁ JKU3HH. AHAJIN3 U OOBSICHEHUE SIBIICHUS

OIITUYECKOI'0O MUpaXKa.

Pemenue 3aJlady C UCIIOJIb30BAHUEM 3aKOHOB OTPaXCHHUAU
MIPEeIIOMIJICHUS CBETA

JIMH3BI M ONTH-
YecKHne Npudopbl

(6w

JIunza, xox mnydeil B JHH3E.
OnTrueckas cucteMa.
Onruyeckne TIpUOOPHI:
(oToamnmnapar, MUKpOCKOII

u TEJIECKOTI. I'na3 Kak

ONTHYECKAs cucrema.
Bbauzopyxocts u
JIAIbHO30PKOCTh

ITonmyuenne m3o00pakeHUI ¢ MOMOIIBIO cOOMparomed U
paccenBaronel JINH3.

Omnpenenenre GOKYCHOTO PacCTOSIHUS M ONTHYECKOW CHIIBI
cobuparoueii JIMH3bI.

AHanmu3 ycTpOWCTBA M NMPHMHIMINA ACHCTBUS HEKOTOPHIX ONTHYECKHX
pubopoB: Goroanmnapara, MUKpOCKOIA, TEJIECCKOIA

(MC — 6uosorusi, acCTpOHOMHUST).

AHanu3 siBJIeHUH OJIU30PYyKOCTH U JaIbHO30PKOCTH, IPUHIIUIA
neiictBus oukoB (MC — Guosorus)

Pazinoxxenue
0eJIoro cBera B
crextp (3 4)

Pasznoxxenue Oenoro ceera
B criekTp. OnbiThl HhtoTOHA.
CroxeHue CIeKTpaJIbHbIX
uBeToB. Jlucnepcus cBera

HaGnonenne mo pas3nokeHuio 0enoro cBeTa B CHEKTP.
HaGnonenne u o0bsICHEHHE OMBITOB 110 MOJYy4eHHIO Oesorocsera
IIPH CJIOKEHHUHU CBETA PA3HBIX 1IBETOB.

IIpoBenenne u OOBSICHEHHE OMBITOB IO BOCHPHUATHIO LIBETA
NpeJMETOB TPH MX HAOIIONEHUM 4Yepe3 LBETOBbIE (GHILTPHI
(IIBETHBIC OYKH)

Pasznen 12. KpanroBble siienust (17 )

HUcnyckanue
U NOTJI0LIeHHe

Omneiter Pesepdopaa u nnane-
TapHasi MOJIeJIb aTOMa.

OOcyxeHne 1ean onbIToB Pesepdop/a mo ucciae0BaHUIO
aTOMOB, BBIJBHIKCHHE THIIOTE3 O BO3MOXHBIX PE3yJbTaTax




Oxonuarnue maobii.

Temaruueckuii
0J10K, TEeMa

OcHoOBHOe coiep:xaHue

OcHoOBHBIE BH/bI JeATEJbLHOCTH y4Yalnuxcs (Ha
YPOBHe y4eOHbIX AelicTBHIl)

cBera aromom (4

)

Mogens atoma bopa.
Hcnyckanue u noriomnieHne
cBeraaToMOM. KBaHTHI.
JIuneiiuaTslie CIIEKTPBI

OIBITOB B 3aBUCHMOCTH OT IPEIIOIaraeMoro CTpOCHHS aTOMOB,
(hopMyIHpOBAaHUE BHIBOJIOB U3 PE3YIHTATOB OIBITOB.
OO6cyxaeHre MPOTUBOPEYNH TUTAHETapHOW MOJENN aToMa

W OCHOBAaHMH JUIs THIIOTE3B bopa o cramuoHapHBIX opOHTax
SJIEKTPOHOB.

HaOmonenue CriyIonIHpIX 1 JIMHEYATHIX CIIEKTPOB U3JTyYCHUS
pa3znuuHbIX BemecTB. O0BsICHeHNE JIMHEHYaThIX CIIEKTPOB
W3ITYyYCHHUS

Crpoenne
aTOMHOIO 1/Ipa
(6w

PapnoaktuBHOCTB. Anbda-,
OeTa- U raMMa-HM3JIyYCHUSI.
CTtpoeHue aTOMHOTO siipa.
HykioHHas MoJiesib aTOMHOTO
siapa. M3otomnsl.

PanuoaxTuBHBIE IpeBpallICHHUS.

Ilepuon nmonypacnana.
JeiicTBUS paiMOaKTUBHBIX
U3Jy4YEeHUI Ha )KUBbIE
OpraHU3Mbl

OOGcysKIeHNEe BO3MOXKHBIX THIIOTE3 O MOJEJIAX CTPOSHUS sJIpa.
OmpeneneHue cocrasa saep M0 3aJaHHBIM MacCOBBIM U 3apsA0BbIM
YHUCJIAM M T10 TOJIOKEHUIO B IIEPUOANYECKON CUCTEME SJIEMEHTOB
(MC — xummus).

AHanu3 U3MEHEHHUs COCTaBa s/ipa U €ro IOJIOXKEHUs B
NepHOANYECKO cucTteMe npu o-paauoakrusHoctu (MC

— XHUMHUS).

HWccnenoBanue TPEKOB (i-4aCTHIL [10 TOTOBBIM (hOoTOrpadusim.
ObHapyxeHHe U U3MEPEHHE PAIHalMOHHOrO (OHA C MOMOIIbIO
JIO3UMETpPa, OLIEHKA €r0 HHTEHCUBHOCTH.

AmnHanun3 OUOJIOTUYECKUX U3MEHEHHUM, MPOUCKOISIIHNX O]
neiicTBueM paanoakTHBHBIX u3nydennit (MC — Ouomorus).
Hcnonp3oBanne painoakTUBHBIX U3TydeHuil B meaunune (MC

— OuoJorus)

SnepHble
peakuuu (7 u)

SlnepHble peakunu. 3aKOHBI
COXpaHEeHUsI 3aPsIIOBOTO

Pemenne 3aaa4 ¢ UCITOJIb30BAHUEM 3aKOHOB COXpaHCHUA
MacCCOBBIX U 3apAOBBIX YHUCEJ Ha ONPECACIICHUEC PE3YJIbTAaTOB




M MacCOBOTO YHCEN. DHEPTHs
CBSI3U aTOMHBIX sifiep. CBs3b
Macchl B dHeprun. Peakmuun
CHHTE3a U JCJICHHUS slIep.
Hcrounuku sneprun ComHIAan
3BE3.

SlnepHast sHEpreTUKa

SIEPHBIX peaKIUil; aHaJIH3 BO3MOXXHOCTH WM HEBO3MOXHOCTH
SIIEPHON peaKIuu.

OreHKa SHEPTUU CBSI3U SAEP C UCHOIH30BAHUEM (DOPMYIIBI
DitHmTeiiHa.

OO6cyXxaeHNe MepCIeKTHB NCII0Ib30BAHNS YIIPABIISEMOT0
TEPMOSIIEPHOTO CUHTE3A.

OO0cyxJIeHUE TPEUMYIIIECTB B SKOJIOTHYECKHUX MPOOIIeM,
CBSI3aHHBIX C sAnepHOH dHepreTukoit (MC — sKotorus)

IloBTOpHUTEILHO-0000mAIOMHIT MOxY.Ib (9 1)

CucreMaruzamnus u
00001IeHNE
MPEIMETHOTO
COJICPIKAHUS

M OTIBITA JEs-
TENBLHOCTH,
IpHUoOpeTEHHOTrO
MPH U3yYCHHUH
BCETO Kypca
[i)ze3zss

O0o0menne coaepKanus
Ka)kJIOTO U3 OCHOBHBIX Pa3/IelIOB
Kypca QU3NKH: MEXaHHYECKHue,
TEIUIOBBIC, DJIEKTPOMAarHUTHBIE,
KBaHTOBBIE SIBIICHUSI.

Hayunsiit MeToa no3HaHUA U
ero peayn3anus B

(bu3nUecKnX MCCIeIOBAHMSIX.
CBs13b pU3HKHN 1

COBPEMEHHBIX TEXHOJIOTHH B
obnactumiepeauu
nHPOpPMAINHN, SHEPTeTHKE,
TpaHCIIOpTe

Brimonenne yueOHBIX 3anaHdil, TPEOYIOIIHUX JIEMOHCTpAIlUU
KOMIIETE€HTHOCTEH, XapaKTepHu3yIIUX €CTECTBEHHOHAYUHYIO
I'PaMOTHOCTb:

6 MPUMECHEHUS MOJIYICHHBIX 3HAHWH JIJII HAYYHOTO OOBSICHCHHS
(hM3UYECKUX SBICHUI B OKPYXKAMOIIEH MPHUPOJE U IMOBCEIHECBHON
JKU3HH, & TAK)KE BBISBICHUS (DU3UICCKUX OCHOB Psijia COBPEMEHHBIX
TEXHOJIOTHI;

6 TPUMEHEHHUSI OCBOCHHBIX DKCIEPUMEHTAIbHBIX YMEHHUH JUTs
HCCIIeIOBaHUS (PU3NUECCKHUX SBIICHUM, B TOM YHCIIC JJIST TPOBEPKHU
TUIIOTE3 U BBISIBJICHUS] 3AKOHOMEPHOCTEMN.

Pemenue pacu€THbIX 3a/1a4, B TOM YHUCJIE TIPEAIOJIararoninx

HCIIOJIb30BaHUE (PU3UYCCKONW MOJEIN W OCHOBAHHBIX Ha COJCPIKAHUU

Pa3IMYHBIX pa3/eloB Kypca pU3NKH.

BrlnonHeHue 1 3anuTa rpynnoBbeIX WM UHAUBUAYAIbHbBIX

MPOEKTOB, CBSI3AHHBIX C COJEPIKaHUEM Kypca (pU3uKH

IHOYPOYHOE IINTAHUPOBAHHUE

YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
ITPOLOECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIVIA YUEHUKA

«Pusuka. 7 Kiace»

1. ®wusuka . 7 knacc. YueOHUK (aBTOPHI [lepouukun .M., Vianos A.1). 2. Pabouas
TeTpab.7 knacc (epsimkun U.M., Usanos A.M). 3. Terpanp nis mabopaTopHBIX
OTIBITOB M TIPAKTHYECKUX PaOOT.

2. ®Ousmka . 8 knacc. YueOHUK (aBTOPHI [epoimkun .M., Usarnos A.N). 2. PaGouas
TeTpaab.8 knacc (Ieppimkun .M., Usanos A.N). 3. TeTpaab aiig 1a00paTOPHBIX
OTIBITOB M TIPAKTHYECKUX PadOT.

3. ®wuswmka . 9 xiacc. YueOHUK (aBTOPHI [eppimkun .M., Usarnos A.N). 2. Pabouas
teTpaab.9 knacc (Teppimkun M., Usanos A.N). 3. TeTpaab A 1a00paTOPHBIX
OMBITOB U MPAKTUYECKUX PAOOT.




METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA

VMK «®uzuka . 7,8,9 kimacc»

1. ®umsuka .7,8,9xnacc. YueOHUK (aBTOpHI Ilepbimkun WM., Usanos A.N). 2.
MeTtonudeckoe mocobue. 7 kimacc (aBTOpbl Iepbuukun W.M., Hsanos A.M). 3.
[Iporpamma kypca ¢usuku mna 7—9 kiaccoB  001eo0Opa3oBaTeIbHBIX

yupexaeHuil (pabouas mporpamma k nuauu YMK U. M. Ilepwimukuna, E. M.
I'ytauk, A. U. UBanosa / E. M. I'yr-Huk, M. A. IleTrpoBa, O. A. UepHukoBa. —

Mockega : [Ipocee-menue). 4. Pabouas tetpanp. 7,8,9 kinacc (aBTOpbI Ilepbimkun
UM., Vsanos AW). 5. Terpanp 1uisi 1aOOpaTOPHBIX OIMBITOB M MPAKTUYECKUX
pa6ot. 7,8,9 kinacc (aBTOpbI [epuimkun U.M., Msanos A.N).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

Ilepeuenb HuGpoBbIX 00pa3oBaTeabHbIX pecypcoB U Web-caiitoB UHTepHeT.

[Iupokuii BBIOOp 3JEKTPOHHBIX IOCOOWI MPEACTaBICH B  CIUHOM
KOJIJICKITUT U POBBIX o0pa3oBaTeIbHBIX pecypcos: http://school-
collection.edu.ru/.

http://fgos74.ru - uH(bOpPMAIMOHHO-KOHCYIbTAIIMOHHBIA TopTan DIITPO
http://ikt.ipk74.ru - eHTp METOAUYECKONW M TEXHHYCCKOHW MOACPKKH BHEAPEHUS
UKT B nesrensHOCTE OY 1M 00ecrnieueHus: 10CTyna K 00pa3oBaTeIbHbIM yCIyraM M
cepBucam http://vvvvvv.fipiru - denepaabHblii WHCTUTYT TMEIarOrMYeCKUX
u3MepeHuit wvvvv.ege.edu.ru - odurmansHbiii nHGoOopMaMonHeli moptan EI'D
http://school-collection.edu.ru - eguHast Kosutekius MUPPOBBIX 00pa30BATEIBHBIX
peCypcoB:

http://en.edu.ru - ecrecTBeHHOHAay4YHBI  OOpa30BaTEIbHBIA  HOPTAI
http://www.openclass.ru - «OTKpbITBIHi KJacc» CeTeBble 00pa3oBaTelbHbIC
coobmectBa http://www.researcher.ru — Hurtepuer-noptan «McciaegoBaTenbckas
JESITeBHOCTD MIKOJIBbHUKOB)

http://www.it-n.ru/ - cerp TBOpueckmx yuutenei http:/Iseptember.ru/-
u3aaTenscTBO «IlepBoe cenTsiOps» http://www.profile-edu.ru - caiit mpogHuILHOTO
oOy4eHus

http://festival. Iseptember.ru/mathematics/ - mnenmaroruueckuii Qopym:
decTHBaIb

neJaroruyeckux uae « OTKpbITHIA YPOK»

http://www.prosv.ru - caT U3/IaTeIhCTBA «IIpocBemnieHne»
http://www.vgf.ru/ - caiit W3garensckoro 1ieHTpa «BEHTAHA-TPA®»
http://www.drofa.ru/ - caiitr uznarensctBa «IPODA» http://www.astrel-spb.ru/ -
cailt wu3matenbcTBa «Actpenb»  http:/www.mnemozina.ru/ - caiit HOIL]
«MHeMo3uHa»

http://main-school.umk-garmoniya.ru/index.php - caiir M3matenscTBO

«Accomuanna XXI Bex»

http://pycckoe-cinoBo.pd/ - caiiT m3gatenbeTBa Pycckoe cnnoBo

http://uztest.ru u http://mathtest.ru - caiiTel B momomp yuurento (comepikart
0a3y TeCTOB)

http://olympiads.mccme.ru/turlom/ - Typuup umenn M. B. JlomoHOCOBa 15t
OJApPEHHBIX JETeH


https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&ust=1477510522010000&usg=AFQjCNEUvlPKUv_DWLp7zBDqV3SN0umOQQ
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&ust=1477510522010000&usg=AFQjCNEUvlPKUv_DWLp7zBDqV3SN0umOQQ

http://www.nanometer.ru/ - Bcepoccuiickuii HHTEIICKTYalbHBIH (hopyMm -
OJIUMIINA/Ia TI0 HAHOTEXHOJIOT UM

http://okrug.herzen.spb.ru/olimp-TBopueckue Marepuanbl W KOHKYPCHI
I'epuenoBckoro ynusepcurera r. Cankr-IlerepOypr

http://www.step-into-the-future.ru/ - Ilporpamma mis omapeHHBIX JeTel
«IIlar B Oynmymiee»

http://futuredyou.ru/ - HamuonaneHass oOpa3oBaTenbHas Mporpamma
«/HTemneKTyanbHO-TBOpUYECKUM noTeHIuan Poccuny»

http://www.bfnm.ru - Koukypc wucciemoBarenbckux padOT MIKOJIBHUKOB,
npoBoasmuiics biarorBoputensHeiM Ponnom Hacnenus . M. Mennpeneesa (T.
Mocksa) http://www.eco-konkurs.ru - KoHkype wucclea0BaTeIbCKUX padoT
MKOJTBHUKOB «HCTpyMeHTaNbHbIe necneaoBanus» (T. Cankt-IletepOypr)

http://vernadsky.info/ -  Bcepoccuiickuii ~ KOHKYpC  OHOIISCKHX
uccueoBaTeabckux padot um. B. U. Bepnajackoro.

MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTIO
MPOLIECCA

YYEBHOE OBOPYJ1IOBAHHUE

CornacHo TpeOOBaHHAM CUCTEMbI 00pa30BaHUsl, KAOMHET (PU3UKH JTOTKEH OBITh
orpeieNIeHHBIM 00pa30M YKOMIUIEKTOBaH. B 4acTHOCTH, OH JTOJKEH CO/IepKATh
HarJIsAHBIE MaTepUAIIBl B CIICIIMATM3UPOBAaHHOE 000pyI0BaHNE, TIO3BOJISIONICE
IPOBOJIUTH JIEMOHCTPAIIMOHHBIE OIBITHI, a TAK)KE BBITOIHITH Ta00paTOpHBIE
paboThl. TO 000PYAOBaHNE HEOOXOAMMO MOAIEPKUBATH B Pa00UEM COCTOSIHUH U
OTBEUYaTh TPEOOBAHUIM TEXHUKHU OE30MaCHOCTH.

[TapThr B kKabuHETE QUHUKH TOJDKHBI UMETH CIICIIHATBHOE TIOKPHITHE, YCTONYHBOE
K Pa3HOTO PoJia TIOBPEKICHUSIM, KOTOPbIEe HEM30EKHBI IIPH IPOBEICHUH OIBITOB.
Kpowme Toro, momkHa HMETHCSI BO3MOKHOCTH IMOAKITFOUYCHHUS K CTOJIAM JICKTPHKH.
CornacHo TexHUKe 0€30MMacCHOCTH, MAPThI TOHKHBI OBITH TPUKPYUCHHI K TIOITY, a
TaK)K€ UMETh CIIEIMaIbHOE MECTO WJIM KPIOYKHU ISl pa3MEIICHUS CYMOK
yYaIuxcsl.

Cucrema o6pazoBanus TpeOyeT, YTOOBI YUYUTEh, TOMUMO CBOETO pabovyero
MUCBMEHHOTO CTOJIa, UMEJ OTJEIBHBINA CTOJI JJIsl IPOBECHHUS IEMOHCTPAIIMOHHBIX
onbITOB. CTOJI TakKe JOJKEH OBITH IPOYHO 3aKpEIyICH Ha MOy, UMETh
JIOCTaTOYHBIN pa3Mep U BO3MOXKHOCTh YCTAHOBKH Ha HEM PO3ETOK.

Ha cTenax xabunaeTa (pU3MKH TOJKHBI OBITH PA3MEIICHBI CIIPABOYHBIC TOCOONS,
TaOJIUIIBI, KOHCTAHTHI, OCHOBHBIE (DOPMYJIBI, IIOPTPETHI BHIJAIONITUXCS YUCHBIX.
OdeHb BaXXHYIO pOJIb B 00pa30BaTEILHOM MPOIIECCE UTPAET 000PyAOBaHHE,
HE0OX0IMMOe TSI IPOBEACHUS OMBITOB. B cilydae OTCYTCTBHUS OTAEIHHOTO
mpudopa BO3MOXKHO MCITOJIB30BAHUE BHUJICO U3 HMHTEPHETA, HO JKUBBIC
AKCIIEPUMEHTHI BCET/Ia BBI3BIBAIOT Y yUAITUXCS OOJIBIIHMI HHTEPEC U
CIIOCOOCTBYIOT JIyUIIIEMY YCBOCHHUIO MaTepHaIa.



OBOPYJIOBAHME JIJISI IPOBEJEHUS JJABOPATOPHbBIX, IPAKTHUYECKUX PABOT,
JTEMOHCTPALIMI

JlaboparopHoe o0opy0BaHKE

AmniepmeTp 1a00paTOpHbIN, BeChl ydeOHbIE Ja00paTOPHBIE SJIEKTPOHHBIE.
BonbsTmeTp nabopaTopHsblil. Jlunamomertp ¢ npenenom usmepenust 10H.
HunamomeTp nabopaTopHblii ¢ ipeaenom uzmepenus 5 H. Jlunamomerp c
npeaenom uzmepenus 1 H. XKeno6 Nanmunes. M3amepurens naBieHus u
Temrneparypsl. ICTOUHUKH MOCTOSIHHOT'O U EpEMEHHOTro Toka (4 B, 2 A).
Kanopumerp. KoMiiekT coeiMHUTENbHBIX MPOBOIOB. JIabopaTOpHBI KOMIIEKT
10 KBAaHTOBBIM SIBJICHUSAM (B KOMIUIEKTe ¢ HAMKATOpOM paiMOaKTUBHOCTU
PAJIOKC PJ1 1503). JlTabopaTopHbIil KOMIUIEKT IO MexaHuke. JlabopaTopHbIi
KOMIUIEKT 10 MOJIEKYJISIpHOM (hu3uKe U TepMouHaMuke. JlabopaTtopHbIit
KOMIUIEKT 10 onTuke. JJabopaTopHbIi KOMIUIEKT MO 31€KTPOIUHAMUKE.
Mumnamnepmerp. HaGop no anextpuuectBy. Habop mo snexkrponusy. HaGop Ten
no kanopumeTpun. HaGop Ten paBHON Macchl M paBHOTO 00beM. Llunuuap
U3MEPUTENbHBIN (MeH3ypKa). [Ipubop /i uzyuenus miasaeHus tei. [Ipubop mist
Ha0JII0/IeHNs] pABHOMEPHOTO JIBH>KEeHUs. PagnokoHcTpykTop. CTakaH OTIMBHON
naboparopusiii. TepmomeTp snekTponnbii TOH- 5. LumHAp MaacTUKOBBII.

JlemoHCTpanmoHHOE 000pyI0BaHKE

Apnanrep Al TOAKIIOYEHUS ONITUYECKUX JaTYUKOB. AJanTtep Jisl yCTaHOBKU
JaTYMKa pacCcTOsIHUS Ha KapeTKy .bapomeTp-anepoun. biok ¢
npuHaiexxHocTaMu. Benepko Apxumena. ['py3 HabopHsbIit Ha 1 kxr. [Tpubop st
JEMOHCTpalMY BpaIllEHHUs] pAMKHA B MarHUTHOM I10J1€ .J[aTUuK paccTOSIHUSI.
JlnHaMOMeTpbI IEMOHCTPAIlMOHHbBIE (MTapa) ¢ MPUHAIICKHOCTIMU. 3BOHOK
BJICKTPUYECKUHN IEMOHCTPAMOHHBINA. FICTOUHUK BBICOKOTO HANPSKEHUS.
HcTouHrk MOCTOSTHHOTO U TiepeMeHHoro HanpspkeHus (6+10A). KamepTonsl Ha
PE30HUPYIOMIMX SAMKKAX ¢ MOJIOTOYKOM. KomruiekT «Bpamenue» .KommuiekT ais
M3y4EeHUS ra30BbIX 3aKOHOB. KOMIUIEKT KaTymek ApoccenbHbIX. KoMIIekT no
BOJIHOBOM OTITHKE HA OCHOBE rpadornpoekTopa. KoMIuiekT mo reoMmeTpudeckoit
ONTUKE HA MAarHUTHBIX JAepxKaTesax . KOMIUIEKT 10 MEXaHUKE MOCTYIATEIIbHOTO
MPSMOJIMHENHOTO ABUXKEHUS, COTJIACOBAHHBINA C KOMITBIOTEPHBIM U3MEPUTEIBHBIM
6110koM. KOMITIIEKT OJIOCOBBIX, TYyTro0Opa3HbIX MarHUTOB. KoMIuIeKT anekTpo-
cHaOxenust. KommbroTepHsbiii n3MeputenbHblil 6710K. KoHgeHncaTop pa3aBukHOM.
MaHoMeTp KUJIKOCTHBIN JIEMOHCTPAlMOHHBIN .MaiuHa BoiaHoBas .MainHa
anextpodopHas. Habop nns nemoHCcTpanuy CreKTpoB MarHUTHBIX Toieid. HaGop
JUISL UCCIIEOBAHMS IEPEMEHHOIO TOKA, ABJICHUN 3JIEKTPOMAarHUTHOM MHIYKUWHU U
camouHaykuuu. Habop aist ucciaenoBanusi NpUHIKMNOB paauocssizu. Habop st
MCCIIEIOBAHUSI CBOMCTB AJIEKTPOMarHuTHbIX BOJIH. Habop ju1s uccneqoBaHus Toka
B MMOJYNPOBOJHUKAX U UX TEXHUUECKOTO npuMeHeHus: .Habop nins uccienoBanus
AJIEKTPUYECKUX IIeNe mocTossHHOro Toka .Habop mo anektpocratuke. Habop
MPYKUH IeMOHCTpallMOHHbIN. Habop crieKTpaibHBIX TPYOOK C HCTOUHUKOM
nutanus. Habop 31eKkTpon3MepuTebHbIX MPUOOPOB MOCTOSIHHOTO, IEPEMEHHOTO



Toka. Habopsl o TepMoAHAMUKE, Fa30BbIM 3aKOHAM M HACBHIIIEHHBIM 1apam,
COIJIaCOBAHHbBIE C KOMITBIOTEPHBIM U3MEpUTEIbHBIM 0J10KOM .Hacoc BakyyMHBII €
TapesKoi, MaHOMETpOM U KojimnakoM. OrHUBO Bo3ayiiHoe. Ociuuiorpaduyueckas
npuctaska .[lanouku u3z crexna, 30onuTa .Ilanens 11t U3y4eHUs] B3aUMHOU
KOH(Urypaluu MarHuTHeIX nosiel. [Ipubop st neMoHcTpanuu aTMoc(hepHOro
naBiaeHus (MoJenb Marae0yprekux noiymapuil). [Ipubop mist neMoHcTpauu
naBiaeHus B xkuakoctu. [Ipubop ansa usyyenus: kousekuuu Ilpubop 1is uzydenus
npasuia Jlenna. Peryar nemonctpanmonnsiili. Cexkynnomep. Cocyasl
coobmaromuecs.Crakan oTuBHOM CTpenky MarHuTHbIe Ha mtaTuBax. CylTaHbl
JJIEKTpUYECKUE. TEeIeKKH JIErKOIIOABUKHBIE C IIPUHAJIEKHOCTIMU

(mapa). TepmomeTp xxuakoctHbIil. TpanchopmaTtop yHuBepcanbubiil. TpubomeTp
neMoHcTpaumoHHbIi. TpyOka HbetoToHa yHuBepcanbHas. TpyOka ¢ AByms
anekTpoaamu unuaap ¢ ornagaromuM JHOM .L{MIuHApEl CBUHIIOBBIE CO
ctpyrom. [lap mis B3BemmBanus Bozayxa. llap ITackans. [lltatus
yHUBEpcalibHbIN (u3nueckuil. [lITaTuBbl nzonupytomniue (mapa) .I1eKTPOMETPHI C
IIPUHAUJIC)KHOCTSIMH.

Monenn

Mogenb cueTunka IeKTpUIecKoi 3Heprun. Mojienb OpOyHOBCKOTO JBUKEHUS.
Mopaenps 1eMOHCTpallMOHHAA KPUCTAJUIMYECKON PEIIETKH *ele3a. Mojenb
JEMOHCTpAIlMOHHAs KPUCTAUIMUECKOHN pereTku rpadura .Mojens
JEMOHCTPALMOHHAS KPUCTAJUIMYECKON peleTKy anMasa. Mojenb
JIEMOHCTpPAIlMOHHAS KPUCTAIIMYECKON pelIeTKu KaMeHHOo# conu. Mojenb
JBUTATENs] BHYTPEHHETO Cropanusi. Moiesb 3JIeKTPOMAarHUTHOTO peie
JEMOHCTPALMOHHAS.

JJ1st opraHu3aiuu caMoCTOSATEILHON padOThl HA YPOKAX UCIIOIB3YIOT
pa3zHooOpa3HbIe AUIAKTHUYECKUE MaTepUalbl: TETPAIN I OTAEIbHbBIE padoyune
JUCThl — UHCTPYKIHH, KAPTOUKH C 3aJaHUSIMH Pa3HOM CTENEHU TPYIHOCTH ISt
M3Y4YEHHUsI HOBOTO MaTepurasa, CaMOIIPOBEPKH M KOHTPOJIS 3HAHUN. 77 DKpaHHO-
3BYKOBBIE CpeicTBa 00ydeHus K akpaHHO-3BYKOBBIM CpeJICTBaM O0yUYeHUs
OTHOCSIT TaKHU€ MOCOOUS, KOTOPHIE MOTYT OBITH BOCIIPUHSITHI C TIOMOIIBIO 3PEHUS U
ciyxa. 9To KUHO(DHIBMBI, KHHO(GPArMeHThl, TuadUIbMbI, TAATTO3UTHUBEI (CIIANIBI),
TpaHCTapaHThI 1151 rpadornpoexTopa. Cepun TpaHCTIAPAHTOB MO3BOJISIOT
MMHUTHPOBATH ABUKEHUE MMYTEM MMOCIE0BATEIBHOI'0 HAIOKEHHUS OJTHOTO
TpaHcnapaHTta Ha pyroi. Texauueckue cpeactBa o0yuenus (TCO) bonpmnHCTBO
TEXHUYECKUX CPEJICTB OOYUCHHS HE pa3paldaThIBAIIOChH CIICIIUATIBHO JIJIS IITKOJIBI, &
MpeIHA3HAYAIIOCH IS Tepeaadn U 00paboTKu HHPOPMAIIMHA — 3TO PA3TUIHOTO
pO/ia MPOEKTOPHI, TEIIEBU30PhI, KOMIBIOTEPHI U T. 1. [Ipu ucnonb3zoBaHnn
TEXHUYECKUX CPEJICTB OOYUCHUS CIENYyEeT YUUTHIBATh BPEMEHHBI[ /€ OrpaHUYeHUS,
Hanaraemble CanutapasiMu npasuiamu u Hopmamu (CaunlluH). Henpeprisaas
MPOAOJDKUTENBHOCTD IEMOHCTPAIIMU BUAEOMATEPHUATIOB HA TEJIEBU3HOHHOM
AKpaHe U Ha OOJIBIIOM 3KPaHE C UCIOIb30BaHUEM MYJIbTUMEIUIHOTO TPOEKTOPa, a
Takke padoTa 3a NEPCOHAIBHBIM KOMIIBIOTEPOM HE J0JIKHA MPEBBIIATE JJIs
YYEHUKOB 8—9 KJIaCCOB Ha YPOKE 25 MUH.
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