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MNOSACHUTEJIBHAA 3AITUCKA

Conepxanue [Tporpammel HAIIpaBJICHO Ha
(popmupoBanue €CTECTBEHHO-HAYyYHOM rPaMOTHOCTH
ydaluxcsi Y OpraHu3alMui0  HU3y4YeHus: (QU3UKKA  Ha
J1IeATEIbHOCTHOU OCHOBE. B HEU YYUTBIBAIOTCS
BO3MOXXHOCTH TIpeaMeTa B  peanu3anuu  TpeOoBaHU
PdI'oC OOO K nJa"HupyeMbIM JIMYHOCTHBIM U
METalpeIMETHBIM  pe3yJibTaTaM OOyYCeHHsS, a TaKXKe
MEXIPEAMETHBIC CBSI3U €CTECTBEHHO-HAYYHBIX YYEeOHBIX
MPEIMETOB Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs

B nporpamme onpenensitoTcsi OCHOBHbIE 1€MW U3yUYCHUS
(u3ukn Ha ypoBHE OCHOBHOrO oOmiero ooOpa3oBaHUs,
IUIAaHUPYEMbIE  Pe3yJIbTaThl OCBOEHHS Kypca (PU3UKU:
JIMYHOCTHBIE, METaIlpeJIMETHbIE, TIpeAMEeTHbIe (Ha 0a30BOM
YpPOBHE).

[IporpamMmma ycTaHaBIMBaeT paclpeleseHue y4deOHOro
MaTepuaga 1o rojgaM oOydeHus (MO Kiaccam), Tpejjiaraet
[IPUMEPHYIO MOCJIEIOBATEIbHOCTh M3yYCHUS TeM,
OCHOBAHHYIO Ha JIOTUKE Pa3BUTUS MPEIMETHOTO COACPKAHUS
U yu€Te BO3pacCTHBIX OCOOEHHOCTEW yualluxcs, a TaK¥kKe
NpUMEPHOE TEMAaTHYECKOe TIUIAaHUPOBAaHUE C yKa3aHUEM
KOJIMYECTBA YaCOB Ha M3YUYCHHUE KaXKIOW TEMbl U MPUMEPHOU
XapaKTEePUCTUKOW  y4yeOHOW  JESATeNbHOCTH  yYalluxcs,
peanu3zyeMoi mpu U3y4eHUU ITUX TEM.

[IporpamMmma MoOeT OBITh HCMOJBb30BaHA YUYUTEISIMHU Kak
OCHOBa [IJIsl COCTaBJICHUSI CBOMX pabouux mporpamm. [lpu
pa3pabotrke  paboueit  mporpaMmMbl B TE€MaTHYECKOM
IUTAHUPOBAHUM  JIOJDKHBI ~ OBITHh ~ YYTEHBI  BO3MOXXHOCTH
HCTOJIb30BaHUsI JIEKTPOHHBIX (LIM(POBBIX) 00pa30BaTEIbHBIX
pecypcos, SIBJISTFOIIIX CS Y4e0HO-METOIMICCKUMH
MaTepuagamMu (MyJIbTUMEIUHHBIE MPOTPAMMBI, JJIEKTPOHHBIE
Y4eOHUKH W  3aJlayHUKH, DJIEKTPOHHBIE  OHOIHOTEKH,
BUPTYyaJIbHBIE nabopaTopuu, UTPOBBIC MIPOTPAMMBI,
KOJUIGKIIMM  TUQPOBBIX  00pa3oBaTEIbHBIX  PECYpPCOB),
peanu3yonmx JIUJTAKTUYECKHUE BO3MOXHOCTH UKT,
coZiepKaHUE KOTOPBIX COOTBETCTBYET 3aKOHOJATEILCTBY 00
00pa3oBaHUH.

[IpumepHas  pabodass  mporpaMma HE  CKOBBIBAeT
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TBOPYECKYI0 HMHHULIMATUBY YUYHUTECICH M  MPEIOCTABISAET
BO3MOKHOCTH ISl peaju3allid pPas3IdyHbIX METOAUYECKHX
MOJIXOJIOB K TNpPEHoJaBaHHUI0 (U3UKU TPH YCIOBHU
COXpaHEeHUs 00s3aTeIbHON YacTH COJIEPKAHUS Kypca.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O [TPEJIMETA
«DOU3UKA»

Kypc (uzukn — CHCTEMOOOPA3yIOIINA TUIsL
€CTECTBEHHO-HAYYHBIX Y4YE€OHBIX IPEIMETOB, ITOCKOJIbKY
(usnyueckue 3aKOHBI JIe’)KaT B OCHOBE IPOLIECCOB U SIBIICHUH,
U3y4aeMbIX XUMHUEH, OMOIOTHEN, acCTpOHOMUEH U (PHU3UUECKOM
reorpadueii. duU3UKa — 3TO MPEAMET, KOTOPBIM HE TOIBKO
BHOCUT OCHOBHOW BKJIaJ] B €CTECTBEHHO-HAYUYHYIO KapTHUHY
MHpa, HO U TIPEOCTaBIsieT HauOosiee sCHbIE O0O0pa3lbl
NPUMEHEHUSI HAy4YHOTO MeETOJa TMO3HaHus, T € cmocoba
MOJTy4YEeHHUsI IOCTOBEPHBIX 3HaHUN o mupe. Hakonen, ¢usnka
— 3TO  TpeaMeT, KOTOPBIM  Hapsaay C  JAPYTUMH
€CTECTBEHHO-HAYYHBIMHU npeaMeTaMu TOJHKEH NaTh
IIKOJBHUKAM TIpeAcCTaBiIeHrne 00 yBJIEKAaTEIbHOCTH HAYYHOTO
HCCIEAOBAaHUSI U PAJOCTH CAMOCTOSITEIBHOTO OTKPBITHUSA
HOBOT'O 3HAHUSI.

Opana w3 TJIaBHBIX 3a7ad (U3UYECKOTOo OOpa3oBaHUS B
CTPYKType o0miero oOpa3oBaHUs COCTOUT B (POPMHPOBAHUH
€CTECTBEHHO-HAyYHOU I'PaMOTHOCTH U MHTEpEca K HAyKe Yy
OCHOBHOH Macchl 0Oydaronuxcsi, KOTOpble B JajibHEHIIeM
OyayT 3aHSATBI B CaMbIX pa3HOOOpa3HbIX cdepax
nesitenbHOCcTH. HO He MeHee BaKHOM 3alaueil sBIsIETCSA
BBISIBIIEHHE W TIOATOTOBKA TAJAHTIUBBIX MOJOJBIX JIFOJIEH
JUIsL  OpOJOJDKEHUsT  oOpa3oBaHMsl W JaybHeHIei
npo¢eCcCUOHAIBHOM JIESITENTbHOCTH B obsactu
€CTECTBEHHO-HAYy4YHbIX HCCIENOBAaHUM M CO3JaHUM HOBBIX
TexHosorui. COrjacHO NPHUHITOMY B MEXIYHapOJHOM
cooO1iecTBe OIPEIEIIEHUIO, «EcTecTBeHHO-Hay4YHast
rPaMOTHOCTb — 93TO CIIOCOOHOCTH YeJOBeKa 3aHUMAaTh
AKTUBHYIO TPaXJAHCKYIO TMO3HUIHMIO I10 OOIIECTBEHHO
3HAYUMBIM  BOIpPOCaM, CBSI3aHHBIM C €CTECTBEHHBIMU
HayKaMH, u ero FOTOBHOCTh MHTEPECOBATHCS



€CTECTBEHHO-HAYYHBIMH HJICAMU. HaydHO TrpamMOTHBIH
YEJIOBCK CTPEMHUTCS y4YacTBOBAaTh B apryMEHTHPOBAHHOM
00CyXJIeHUU TIpOOJIEeM, OTHOCSIIUXCS K E€CTECTBEHHBIM
HayKaM M TEXHOJIOTHSIM, YTO TPEOYyeT OT HEro CIIEIYIOIINX
KOMIIETEHTHOCTEN:
—HaAy4YHO OOBSICHATH SIBJICHUSI,
—OIICHUBaTh W  IMOHHMaTh  OCOOCHHOCTH  HAyYHOTO
HCCIIeIOBAHUSI,
—MWHTEPIPETUPOBATh JIAHHBIC M HCIIOJIB30BaTh HAyYHBIC
JIOKAQ3aTeIbCTBA IS TIOJTYYCHUS BEIBOJIOBY.
N3ydenne ¢(u3MKA cIOCOOHO BHECTH PEIIAIONINI BKJIAI B
dbopmupoBaHue €CTECTBEHHO-HAYyYHOU TPaMOTHOCTH
00y4JaroImxcsl.

HEJIM U3YYEHMA YVUEBHOI'O IIPEJAMETA «®U3UKA»

Llenn m3ydenusi ¢U3UKA HA YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHusi omnpeneneHsl B KoHnenmuu mnpenonaBaHus
y4eOHOro mpeaMera
«Duzuka» B 00pa3oBaTeNbHBIX OpraHusanusax Poccuiickoit
denepanuu, peanu3yoIX OCHOBHBIE 00111e00pa3oBaTeIbHbIC
pOrpaMMBl, YTBEPKIAEHHOU peuieHeM Kosuterun
MunucrtepctBa npocBemieHuss  Poccuiickorr  Depepauum,
npotokoit oT 3 aexadpst 2019 r Ne [TK-4BH.

Lenu n3zyyenust pu3nKu:

—puOoOpeTeHNnEe UHTEpECa U CTPEMIICHUsI O0yJaromumxcs K
HAy4YHOMY  M3YYEHHUIO  MPUPOABI,  pa3BUTHE  UX
MHTEJUIEKTYaJIbHbIX U TBOPUECKUX COCOOHOCTEIH;

—pa3BUTHE NPEACTABICHUN O HAyYHOM METOJE MO3HAHUA U
dbopMupoBaHHE  HCCIIEIOBATEIBCKOTO  OTHOLICHHS K
OKPY>KaIOLIUM SIBIICHUSIM;

—dopmMupoBaHue Hay4HOI'O MHPOBO33pEHHUS KakK
pe3yibpTaTa HU3Yy4Y€HHUSI OCHOB CTPOCHHUS MaTepuu U
(yHIaMeHTaIbHBIX 3aKOHOB (PU3UKH;

—opMupOBaHUE MPEACTABICHUNH O poiau  (QUHKUA A
pa3BUTHUSL JPYTHUX €CTECTBEHHBIX HayK, TEXHUKU U
TEXHOJIOTHH;



—pa3BUTHE MPEACTABICHUNA O BO3MOXHBIX cdepax Oymyieit
Npo(eCcCHOHATLHON AEATEIbHOCTH, CBSI3aHHOM C (PU3UKOU,
MOATOTOBKAa K  JajibHEHIeMy OOy4YeHHI0O B  OTOM
HanpaBieHuu. JlocTukeHue OSTUX 1eled Ha YpOBHE
OCHOBHOTO 00111eTO 00pa3oBa-

HHSI 00€CTICUNBACTCS PELICHUEM CIICAYIOIIMX 3a0a4:

—npuoOpeTeHne 3HaHUM O JUCKPETHOM CTPOSHHMH BEIIECTBA,
0 MEXaHUYECKHUX, TEIJIOBBIX, IJIEKTPUUYECKUX, MATrHUTHBIX
U KBAaHTOBBIX SIBJICHUSIX;

—mnpuoOpeTeHne  yMEHHMH  ONUCHIBaTh U OOBSCHATH
¢u3uYecKre SBICHUS C HCIIOJB30BAHUEM IIOJIYYEHHBIX
3HAHWI;

—OCBOCHHE METOJOB PEIICHUSI MPOCTECHIINX pPACUETHBIX
3a7a4 C  HUCHOJb30BaHUEM  (DU3UYECKUX  MOJIENeH,
TBOPYECKUX U MPAKTHKO-OPUCHTUPOBAHHBIX 3a/1a4;

—pa3BUTHE YyMEHWUW HAOMIOAATh TMPUPOAHBIC SBICHHUS U
BBITIOJIHSTh OIIBITHI, nabopaTopHbIe padoThI u
AKCIIEpUMEHTAJIbHBIE HCCIEIOBAHUSI C HCHOJb30BAHUEM
U3MEPUTEIbHBIX TPUOOPOB;

—O0CBOeHHE NPUEMOB paboThl ¢ MHPoOpManuel (HU3NIECKOro
colep)KaHMsI, BKJIIOYass HHQPOPMAIHIO O COBPEMEHHBIX
JOCTHIKEHUSAX  (U3UKH; aHaIU3 W KPUTUYECKOE
OlIEHMBaHHE MH(OpMaLNU;

—3HaKOMCTBO co cepamu npodeccuoHaIbHOMN
ACATCIIBHOCTH, CBJI3aHHBIMU C (bHBPIKOfI, 1 COBpECMCHHBIMHA
TEXHOJIOTUSIMM,  OCHOBAaHHBIMH  Ha  JOCTHIXKEHUIX

(buznyeckoit HayKH.

MECTO YUEBHOI'O IIPEAMETA «®U3HUKA» B YHEBHOM
IUTAHE

B coorBerctBum ¢ PI'OC OOO ¢usuka sBuasercs
00s13aTeIbHBIM ITIPEIMETOM Ha YPOBHE OCHOBHOI'O OOILETO
oOpa3zoBanusa. JlaHHasg  mporpaMma  HOpeaycMaTpuBaeT
n3ydyeHue (pusuku Ha 0a30BOM ypoBHE B 00béme 238 u 3a
TpH roJia O0y4eHUs 1o 2 4 B HEJENIO B 7 M 8 KJjlaccax U Mo 3 4
B HeJZento B 9 kinacce B TeMatnyeckom mjiaHUpoOBaHUM ISl 7 U
8 KJaccoB MpenrnojaraeTcs pe3epB BpPEMEHH, KOTOPBIH
YUHUTEIb MOXET HCIIOIh30BaTh IO CBOEMY YCMOTpPEHHIO,a B 9



KJIaCCe — MOBTOPHUTEIHLHO-0000IIAIOINIT MOTYTb.

COJAEPKAHUE YYEBHOI'O IIPEAMETA «®U3UKA»

7 Kaace

Pa3znen 1. ®usuka u eé pojib B MO3HAHUU OKPYKAIOUIET0

MHUpa

dusnka — Hayka o npupoje. ABiaeHust mpupoabl (MCl).
dusnueckue  SIBJICHUS: MEXaHUYECKUE, TEIUIOBBIE,
3JIEKTPUYECKUE, MarHUTHBIE, CBETOBBIC, 3ByKOBBIC.

dusznueckue BeauuuHbl.  M3Mepenue — uzMUeCcKUX
BEJIMYVH. dusznueckue pUOOPHI. [TorpemHocTs
n3MepeHu MexxayHapoaHasi CUCTEMA €IUHMUILI.

Kak ¢wu3mka m Apyrue eCTeCTBCHHBbIE HAyKH H3yYarOT
MpUPOY. EcrecTBeHHO-HAYy4YHBIH METO]I MO3HAHMUS:
HaOJIIOieHHEe, TIOCTAaHOBKA HAYyYHOI'O BOIIPOCA, BbIJABUYKEHUE
TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE T'UIIOTE3, OOBICHEHUE
HaOnrogaeMoro siBineHus. Onucanue QpU3NYEeCKUX SBICHUN
C IOMOIIBIO MOJEJIEH.

Hemoncmpayuu

1. MexaHuueckue, TENJIOBbIE, IEKTPUUECKHUE,

MarHUTHBIE, CBETOBBIC SIBJICHUS.
2. dusnyeckre TpudOPHI U MpoIleaypa MPSIMbBIX
W3MEPEHUN aHaJIOTOBBIM U LIU(PPOBBIM IPHUOOPOM.

Jlabopamopusie pabomst u onvimol

1. Onpenenenve ImeHbl JEJIECHUS IIKalIbl HU3MEPUTEIBHOTO

npudopa.

2. I3mepeHne pacCTOSTHUM.

3. I3mepenne o6bE€Ma KUIKOCTA U TBEPIOTO

tena. 4. OnpeaeneHrue pa3MepoB MaJIBbIX TeJl.

5. UsmepeHue TteMmriepaTyphl PUA MTOMOIIH KUJIKOCTHOTO

TEPMOMETpA U JaTUUKA TeMIOEpPaTyphl.
6. IlpoBenenme wuccienOBaHUS 1O TIPOBEPKE THIIOTE3HI:
JAJIbHOCTh MOJIETA IapUKa, MYIIEHHOTO TOPU30HTAIBHO,
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TeM OoJIbliIe, YeM OOJIbIIIe BBICOTA ITyCKa.

Paznen 2. IlepBoHauyajbHble CBeJeHHSI O CTPOEHHMH

BellecTBa

CTpoeHue BelecTBa: aTOMbI M MOJIEKYJIBI, UX Pa3Mephl.
OnbIThI, TOKA3bIBAIOLINE TUCKPETHOE CTPOCHUE BEIIECTBA.

! MC — oneMeHTHl comep)KaHUs, BKIIOYAIOLINE
MEXIPEAMETHBIC CBSI3U, KOTOPBIE MOJAPOOHEE PACKPHBITHI
B TEMAaTUYECKOM TUIAHUPOBAHHH.

37mech W jJajiee OPUBOJUTCS PACIIUPEHHBIM NEepPEUYCHB
J1a00OpaTOPHBIX PabOT M OMBITOB, U3 KOTOPOTO YUYHUTEIh
JieyiaeT BBIOOP II0-CBOEMY YCMOTPEHUIO U C YYETOM
CIHCKa JKCIICPUMEHTAIBHBIX 3aJaHWi, Mpe/iaracMbIX B
pamkax OI'D no ¢pusuke.

JBmxenne yacturl BemecTBa. CBs3b CKOPOCTH JIBHKCHHUS
4acTUll C TeMmmeparypoil. bBpoyHOBckoe IBHIKEHUE,
i y3us. BzaumoneiictBue 4acTUll BEllleCTBAa!
MPUTSDKEHUE U OTTaJIKUBAaHUE.

ArperaTHble COCTOSIHHSI BEIIECTBAa: CTPOEHHUE Ta30B,
JKUIAKOCTeH U TBEPABIX  (KPUCTAJUIMUYECKHUX)  Tell.
B3anMocCBsA3p MEXJy CBOMCTBAMH BEIIECTB B pPa3HbBIX
arperaTHpIX COCTOSIHUSIX U HMX aTOMHO-MOJIEKYJISIPHBIM
ctpoeHueM. OcCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJHI.

Hemoncmpayuu

1. Habnronenne OpPOYHOBCKOTO

JIBUKEHHSI.

2. HaGmronenue nuddyzuu.

3. Habmonenue siBIeHUM, OOBSICHSIONINXCS PUTSHKEHUEM

W OTTAJIKUBAaHUEM YaCTHI] BEIIECTBA.

Jlabopamopnusie pabomsl u onvimult

1. Omuenka jguameTpa arTroMa METOJIOM  psAIoB  (C

HCIoJb30BaHuEeM (oTtorpaduii).
2. OTnBITHI 0 HAOIIOICHUIO TETUIOBOTO PACUIUPEHUS ra30B.
3. Omnweitet 1o  OOHApyXXEHHIO  JACWCTBUS  CHII
MOJICKYJIIPHOTO TIPUTSKCHUS.



Pa3znen 3. /IBH:KeHHe M B3aHMOJIeiicTBHE TeJl

MexaHu4geckoe JBHUKECHUE. PaBHOoMepHOE Hu
HepaBHOMepHOe JBHxkeHue. Ckopoctb. CpenHsisi CKOPOCTh
IIPU HEPABHOMEPHOM JBWKECHUHU. Pacyér myTH u BpeMeHU
JIBUYKCHUSL.

SIBnenne wuHepuuu. 3aKOH UHepuMU. Bi3aumojeicTBue
T€Jl KaK IPUYMHA H3MEHEHUsI CKOPOCTH JBUIKCHUS TEl.
Macca kak Mepa MHEpPTHOCTHU Tejya. IlIoTHOCTE BellecTsa.
CBsA3p MJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €JIUHULIE
00bEMa BellecTBa.

Cuiia Kak xapakTepucTHKa B3auMozecTBusa ten. Cuia
ynopyroctd U 3akoH ['yka. M3aMepeHue Ccuiibl C ITOMOUIBIO
JIMHaMoMmeTpa. fIBjeHue TAroreHus u cuia Tsbkectu. Cuina
TsDKecTu Ha apyrux muaHerax (MC). Bec Tena.
Hesecomocts. CiiokeHue cuil, HaOpPaBJICHHBIX II0 OJHOM
npsimoii. PaBHonelcTByromast cuin. Cuna tpeHus. Tpenue
CKOJIBKEHUSI U TPEHUE MOKOs. TpeHue B MpUpOJe U TEXHHUKE
(MO).

Hemoncmpayuu

1. HaGmronenne MEXaHUYSCKOTO JIBHKCHHUS TEa.

2. H3MmepeHHE CKOpPOCTH MPSIMOJIMHEHHOTO

JIBUKCHUSI.

3. HabGmronenue siBneHUsI MHEPIUH.

4, Habnronenue M3MEHEHUS CKOpPOCTH npu

B3aumojeiicteun  Ten. 5.  CpaBHeHuWe Macc 1O

B3aUMOJICHCTBUIO TEL.

6. CoxeHure CuJl, HalpaBJICHHBIX 10 OJTHOM MPSIMOA.

Jlabopamopuvie padbomel u onvimol

1. OrmpeneneHue CKOPOCTA PaBHOMEPHOTO  JBHMXKEHUS
(mapuka B JKHAKOCTH, MOJCIH  JJICKTPHIECKOTO
aBTOMOOWJIS U T. 11.).

2. OmnpeneneHue CpeTHEH CKOPOCTH CKOJIBXKEHHUS Opycka
WY [IapuKa Mo HAKJIOHHOW IJIOCKOCTH.

3. OmnpenienieHue MWIOTHOCTH TBEPIOTO Tea.

4. OmbITHl, AEMOHCTPHUPYIONIAE 3aBUCUMOCTH PACTSIKCHUS
(nedopmarun) TpyKUHBI OT MPUITOKESHHON CHJIBI.
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5. OnbIThI, IEMOHCTPUPYIOLIHUE 3aBUCUMOCTD CUJIbI TPEHUS
CKOJIBYKCHUSA oT Beca Tela M XapakrTepa
COIIPUKACAIOLINXCS IIOBEPXHOCTEH .

Pa3nen 4. JlaByieHue TBEPABIX TeJl, )KUAKOCTEH U ra3on

JaBnenue. CnocoObl yMEHBIIICHHS U YBEIIMYCHHUS JTaBICHUS.
JlaBienue ra3za. 3aBUCUMOCTH JIaBJCHUsI ra3za OT 00BEMa,
temrnepatypol. Ilepenaua naBneHuss TBEPABIMU TEIAMH,
JKHUAKOCTAMH W raszaMu. 3akoH Ilackans. IlmeBmarnyeckue
MaIllMHBI. 3aBUCUMOCTh JABJICHUS KUJIKOCTU OT TJIyOWHBI.
I'mapocratnueckuit mapamokc. CooOHIAOIUECsS COCYIBI.
I'mapaBinyeckre MEXaHU3MBI.

AtMmocdepa 3emiin u atMmochepHoe nmaBiaeHue. [IpuanHbI
CYIISCTBOBAaHUSI BO3AYIIHOW o0OOosiouku 3emyn. OmnbIT
Toppuuennu. HM3mepenue armocdepHOTro  J1aBICHHUSA.
3aBUCUMOCTh aTMOC(EpPHOTrO JaBJICHHUS OT BBICOTBHI Haj
ypoBHeM Mops. [lpubopsl s u3MepeHus: aTMOchEpHOro
JaBJICHUS.

JleiicTBrE )KUAKOCTH U ra3a Ha MOTPYKEHHOE B HUX TEJO.
BreiTankuBaromas (apxuMeoBa) cuiia. 3aKOH ApxuMea.
[ImaBanue ten. Bo3nyxonnasaHue.

/lemoncmpauuu

1. 3aBUCUMOCTh JaBJICHUS rasa OT

TeMIIEPATYPHI.

2. Ilepenayva naBiieHUs )KUIKOCTHIO U

ra3oMm.

3. Coobmiaromiecs

cocynsnl. 4.

I'mnpasnnyeckuii nmpecc.

5. IIposiBnenne neiicTBus aTMOCchEpHOTO TaBICHHUS.

6. 3aBHCHMOCTH BBITAJIKUBAIOIIEH CHJIBI OT OOBEMA

MOTPY>XKEHHON YaCTH TeJIa U TNIOTHOCTH KHUJIKOCTH.
7. PaBeHCTBO BBITAJIKHBAIOIICH CHUIIBI BECY BHITECHEHHOM
JKHJIKOCTHU.

8. YcnoBue 1utaBaHus TeJI: TUIaBaHUE FUIH TTOTPYKEHUE Tl B

3aBHCUMOCTH OT COOTHOIICHHUS INIOTHOCTEH Tella |



KUJIKOCTH.
Jlabopamopnsie padbomst u onvimeot
1. HUccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIe OT 00bEMa
IOTPY>KEHHOU B JKMIKOCTb YaCTH TeJIa.

2. OnpenenieHUEe BBITAITKHUBAIONMICH CHJIIBI, JEHCTBYIOIICH
Ha TEJIO, NOTrPYKEHHOE B ) KUAKOCTb.

3. ITIpoBepka HE3aBUCHMOCTHU BBITAJIKMBAIOIIECH CHJIBI,
JIEUCTBYIOLIIEH HA TEJIO B KUJIKOCTH, OT MACChI TEJIa.

4, ONBITHI, JIEMOHCTPHUPYIOIIHE 3aBHCHUMOCTbD
BBITAJIKMBAIOLIIEH CHJIbI, JICHCTBYIOLIEH HAa TEJIO B
KUJIKOCTH, OT 00bEMa MOTPYNKEHHONH B JKUJIKOCTh YaCTH
TeJIa ¥ OT INIOTHOCTH KUIKOCTH.

5. KoncrpyupoBanue apeoMmeTpa HWIM KOHCTPYHUPOBAHHUE
JIOJIKW U OompeJielieHue €€ rpy30n0AbEMHOCTH.

Pa3nen 5. PaGoTa u MOIIHOCTB. DHeprUs

Mexanunueckasi padota. MOIITHOCTb.

[Ipocteie  MexaHU3MBL: pblyar, OJIOK, HAaKJIOHHAas
IVIOCKOCTh. lIpaBnio paBHOBecust perdara. lIpumeHeHue
MpaBHUJIa PaBHOBECHS pbluara K OJI0Ky. «30JI0TO€ MPaBUIIO»
mexanuku. KIIJ[ npocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHKE.

Mexannyeckas DHEPIrUsl. Kunernueckas U
noreHuuanbHas odHeprus. IIpeBpamenne opgHOro BHAA
MEXAaHUYECKOH DJHEPrUM B ApPYrov. 3aKOH COXpaHEHMUS
SHEpPIruu B MEXAHHUKE.

Hemoncmpayuu

1. IIpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnuovie pabomul u onvimol

1. Omnpenenenue padOTHl CHIBI TPEHHUSI MPU PABHOMEPHOM

JBM>KEHUM TeJa 110 TOPU30HTAIbHON MOBEPXHOCTH.

2. UccnenoBanue yCIOBUM paBHOBECHS

poeruara. 3. M3mepenne KIIJ] HakioHHOM

IUIOCKOCTH.

4. 3yuyeHue 3aKOHA COXpPaHEHUS MEXaHUYECKOU YHEPTUH.
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8 Kiaacc

Pasaen 6. TemioBblie ABJICHUA

OCHOBHBIC  MOJIOKCHHUS  MOJICKYJISIPHO-KMHETHUECKOU
TEOpPUH CTPOCHUS BellecTBa. Macca U pa3Mepbl aTOMOB U
MOJIEKYJI. OTBITHI, MOATBEPKAAIOIINE OCHOBHBIE TOJIOKECHUS
MOJIEKYJIIPHO-KMHETUYECKOU TEOPHH.

Mopaenu  TBEPAOro, IKUAKOTO W Tra3z000pa3HOro
coctossHUM BemiecTBa. Kpucrammmueckue u  amMopgHBIE
tena. OOBsICHEHHE CBOMCTB Ta30B, KHUIKOCTESH U TBEPIBIX
T€JI HAa OCHOBE IOJOXXCHUN MOJICKYJISIPHO-KUHETUYECKOU
Teopun. CMaunBaHUe W KanWUISIpHBIC sIBICHUs. TemnsioBoe
pacuIiMpeHue U coxaTue.

Temneparypa. CBsA3b  TemIepaTypbl €O  CKOPOCTBIO
TEIJIOBOTO JIBMDKCHUSI dYacTull. BHYTpeHHsis1 »Heprus.
CrocoObl U3BMEHEHHSI BHYTPEHHEH DHEPrUM: TeIionepeaaya
H COBEpIIICHHUE paboThI. Bunwr TeIUIonepe auu:
TEMJIONPOBOJHOCTb, KOHBEKIIUS, U3JIyUECHHE.

KonuduecTBo TemaoThl. YaelbHas TEIJIOEMKOCTL BEIICCTBA.
TennooOMeH M TEIJIOBOE pPaBHOBECHE. Y paBHEHHUE TETLIIOBOT'O
Oananca. I[lmaBneHue W OTBepAEBaHUE KPUCTAILTUYECKUX
BEIIECTB. YJelbHas TemoTa IuiaBlieHus. [lapooOpa3zoBaHue
n kxonaeHcamusa Hcena penne (MC). Kunenwe. VYnenbHas
TEIJIOTa Tapoo0pa3oBaHMs. 3aBUCUMOCTH  TEMIEPaTypbl
KUIIEHUSI OT aTMOC(EpPHOTO JaBIICHUS.

BnaxxnocTts BO3ayXA.

DOHeprusi TOIJIUBA. Y AeJIbHAs TEIJIOTa CTOPaHUs.

I[Mpunmuner  paborel  TersioBeix  aurarene  KILJ
TEIUIOBOIO JABUTraTeld. TeIuioBhle ABUTaTeIH U 3alluTa
okpy>xatromeit cpeasl (MC).

3aKOH COXpaHEHUsI U MPEBPAIICHHUS YHEPTUH B TEIUIOBBIX
nporeccax (MC).

Hemoncmpayuu

1. Habnronenne 6poyHOBCKOTO

nemxenus. 2. HaGmronenue



mudy3un.
3. HaOmroneHue SIBICHUW CMaYyWBaHUS WU KATAJUISIPHBIX

SIBJICHUH.

4. HaOmroneHue TEIIOBOro paciIupeHusl Tell.

5. H3MeHeHue 1aBieHus raza Ipu U3MEHEHUH 00bEMa 1
HarpeBaHUU WU OXJIAXKICHUH.

6. [IpaBuna uamepeHus

TeMIiepatypsl. 7. Buasl

TeIuIoInepe1ayuu.

8. OxJjaxIeHue MPpu COBEPIICHUN PAOOTHI.

9. HarpeBaHue npu COBEpIICHUN PAOOTHI BHSIITHUMH
cunamu. 10. CpaBHeHHE TETIIOEMKOCTEH pa3IUIHBIX
BEIIIECTB.

11. HaGuroneHue KUIIeHus.
12. HaOGnroneHue TMOCTOSIHCTBA TeMIIEpaTypbl IIpH
IJIABJICHUU.

13. Mojenu TeIIOBbIX ABUrATEIIEH.

Jlabopamopnsie pabomst u onvimot

1. OnpITBl  TIO OOHApy’>XKEHUIO  JEUCTBUS  CHII

MOJICKYJIIPHOTO TIPHUTSIKCHUSI.
2. OneITBl 1O BBIPAIIMBAHUIO KPUCTAJUIOB IMOBAapEHHOM
COJIM WJIM caxapa.

3. OnbITE IO HAOJFOICHUIO TEIUIOBOTO PACIIUPEHUS ra30B,

JKUJIKOCTEH U TBEPJIBIX TEII.

. OnpeneneHue naBjieHUs Bo3ayxa B OallsIOHE HIMIPUIIA.

OneITEl, JEMOHCTPUPYIOIINE 3aBUCUMOCTH JIaBJICHHUS
BO3/yXaoT ero o0bEéMa M HArpeBaHUS FITH OXJIAXKICHUS.

SLIFN

6. IlpoBepka THIIOTE3bl JIMHCWHOW 3aBUCHUMOCTH JUTHHBI
CTONOMKA >KUAKOCTH B TEPMOMETPHYECKON TpyOKe OT
TeMIIEPaTypHI.

7. HaGmroneHue wu3MEHEHHS BHYTPEHHEW SHEPrHUH Teja B
pe3yabTaTe Tervionepeaadn 1 paboThl BHEITHUX CHII.

8. UccnemoBanue sIBIICHUS TEIIOOOMEHA MPU CMEIITHBAaHUH
XOJOAHOW U TOpSTYEN BOOBI.

9. OmpenerneHne KOJMYECTBA TEIUIOTHI, IMOJIYYEHHOTO BOJIOU
npu  TEIIooOMeHe C HarpeTbiM METaJUINYCCKUM
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UWJIHHAPOM.
10. OmpeneneHue yIOETBHOM TEIIOEMKOCTH
BEIIECTBA. 11. HUccnenoBanue nporecca
HCTIapeHUS.
12. OmnpeneneHrie OTHOCHUTEIBHOW BIIAXKHOCTH
Bo3ayxa. 13. OmnpeneneHue yACAbHONW TETIOTHI
IJIABJICHUSA JIbJA.

Pa3znen 7. DiaekTpuyeckue 1 MarHUTHbIE SIBJEHHUS

Onektpuzauus Tea. J(Ba pojia 3IEKTPUYECKUX 3apsioB.
BzanMmonelictBue  3apsibkeHHBIX  Tell. 3akoH — Kynona
(3aBUCHUMOCTb CHJIBI B3aUMOJCHUCTBUS 3apsKEHHBIX TEI OT
BEJIMYUHBI 3apsII0B U PACCTOSIHUS MEXy TeJIaMu).

Onekrtpuueckoe nosie. Hanpsok€HHOCTH 3JIEKTPUYECKOIO
noJst. llpuHIun cynepno3uiuu 3J1eKTPUYEeCKUX IMoseu (Ha
Ka4eCTBEHHOM YPOBHE).

Hocurenun »snekTpuyeckux 3apsiioB. ODJIEMEHTApHbIN
anexkTpudeckuid 3apsia. Crtpoenue aroma. [IpoBomHuku u
JIUBJIEKTPUKHU. 3aKOH COXPaHEeHHUS IJIEKTPUUECKOTO 3apsiia.

DIEeKTpUUECKUN TOK. YcnoBus CYILLIECTBOBaHUSA
AJIEKTPUYECKOrO0 TOKa. VCTOYHUKHM IIOCTOSSHHOTO TOKAa.
JleMcTBUST DJIGKTPUYECKOTO TOKa (TEIUIOBOE, XMMHUYECKOE,
MarHuTHOE). DJIEKTPUUECKUIN TOKB KHUJIKOCTSIX U razax.

Onektpuueckasd nenb. Cuina TOKa. DJIEKTPUUECKOE
HanpsbkeHue.  ConpoTHBIIEHHE MPOBOJHMKA.  YJEJIbHOE
COIIPOTHUBJIEHUE BemiecTBa. 3akoH OMa Jis ydacTKa ILeMu.
ITocnenoBarenbHOE 51 napajuieJIbHO€  COEJIMHEHUE
IIPOBOJTHUKOB.

Paborta ¥ MONIIHOCTH JJEKTPUUYECKOTrO TOKa. 3aKOH
Jlxoyns— JleHma. DnekTpUYeCKUEe MEeNU U TMOTPEOUTEH
AIIEKTpHUUYECKON Hepruu B ObITy. KopoTkoe 3aMbIkaHUE.

[ToctositHHbIE MarHuThl. B3anmojeicTBUe TOCTOSHHBIX
MarHuToB. MarnutHoe mnojie. MarautHoe nose 3eMJIM U €ro
3HA4YE€HUE NI KU3HU Ha 3emuie. OnbiT Dpcrena. MarnurHoe
MOJIe AJIEKTPUUECKOTO TOKa. [IprMeHeHne 31eKTpOMaruuToB B
TexHuKe. JIeHCTBHEe MarHUTHOTO TTOJIsI Ha TIPOBOJHUK C TOKOM.
ONeKTpoABUTaTelIb IOCTOSTHHOTO  Toka. Mcmonb3oBaHue



AIICKTPOABUTATENIE B TEXHUYECKHUX YCTPOMCTBAX H Ha
TpaHCIOPTE.

OnbITHI dapanesi. SIBnenue AJICKTPOMArHuTHOM
naayknuu. [Ipasuino Jlenna. Diaekrporeneparop. CriocoObl
MOJIyUYEHHUS IEKTPUUECKON SHEpPrur. DIEKTPOCTAHIIMU Ha
BO30OHOBIISICMBIX UCTOYHUKAX YHEPTUH.

emoncmpayuu

1. DOnekrtpuzanus Tel.

2. JIa pona 3JEKTPUYECKUX 3apsiIOB U B3aUMOJICHCTBHE

3apsKEHHBIX TeEJl.

3. YCTpOMCTBO M JIeHCTBHE

3JIEKTpOCKoIIa. 4.

DnekTpocTaTudecKkast MHIyKIHs.

5. 3aKOH COXpaHEHUsI PJIEKTPUUYECKUX

3apsiioB.

6. [IpOBOTHUKYU U JUIIICKTPHUKH.

7. MonenupoBaHu€e CUJIOBBIX JIMHUHN 3JIEKTPUIECKOTO

noyst. 8. CTOYHUKY NOCTOSTHHOTO TOKA.

9. JlelcTBUSI DIEKTPUUECKOTO

TOKa.
10. DnexTpuuecKWii TOK B
JKHUJIKOCTH .

11. T"a30BBbIit pa3psna.
12. I3MepeHue CUiIbl TOKAa aMIIEPMETPOM.

13. N3mepenue DIIEKTPUYECKOTO  HAIPSIKCHUS
BOJIbTMETPOM. 14. Peocrar u MarasuH
COMPOTUBJICHUM.

15. B3aumoneiicTBre IIOCTOSHHBIX MAarHUTOB.
16. MoaenupoBaHue HEBO3MOXXHOCTH Pa3AeCHUS TOJIIOCOB
MarHuTa.
17. MopaenupoBaHHe MAarHUTHBIX TMOJIEH TMOCTOSIHHBIX
MarauToB. 18. OnbsIT OpcTena.
19. MarauTHOE 1oJie TOKa. DJIEKTPOMArHHUT.
20. JleficTBHe MarHUTHOTO TIOJISI HA TIPOBOJTHHK C
TokoM. 21. DrekTpoaBUTaTeNlh MMOCTOSTHHOTO
TOKa.
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22. ViccnenoBaHue sIBJICHUS DJIEKTPOMATHUTHOW WHIYKITHH.
23. Omnbrtel apajes.
24. 3aBUCUMOCTH HaIpaBJICHUsI HHAYKIIMOHHOTO TOKa OT
YCJIOBUM €r0 BOBHUKHOBEHHS.
25. DeKkTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopnuvie pabomsl u onvimul
1. OnbITEl 110 HAOJIOACHUIO IIEKTPU3AIUMN TEJI UHIYKIIUCH
U TIPY CONMPUKOCHOBEHUU.
2. HWccnenoBaHue AEUCTBHUS DJJICKTPUUECKOTO MOJS Ha
MMPOBOJHUKHU U JUIICKTPHUKH.
3. COopka wum TmpoBepka pabOThl DJJIEKTPUUECKON IIENH

MOCTOSTHHOT'O TOKA.
4. VI3mepeHune U peryIupoBaHue CUJIbI TOKA.

(62}

. U3mepenue u peryiMpoBaHue HATIPSIKSHUS.

6. MccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, HUAYIIETO Yepes
pPE3UCTOp, OT CONMPOTHBICHUS PE3UCTOpPAa M HANPSHKCHUS
Ha pe3ucTope.

7. OnbITHI, JIEMOHCTPUPYIOIINE 3aBHCHUMOCTD
AJIEKTPUYECKOTO COINPOTUBIICHUS TPOBOAHUKA OT €ro
JUTMHBI, TUIOIIA/I MTONIEPEYHOT0 CEYCHHSI M MaTepuraa.

8. IlpoBepka mpaBWJIa CIOXKCHHUS HANPSHKEHUH TpHU
IOCJIEI0BATEIbHOM COEUHEHHUH JIByX PE3UCTOPOB.

9. IlpoBepka npaBujia JUIsi CWIbl TOKA IPU NapajIeIbHOM
CO€IMHEHUH PE3UCTOPOB.

10. Onpenenenune paboThl IEKTPUUYECKOI0 TOKA,
HUIYIIETr0 Yepe3pe3nucTop.

11. OmnpeneneHue MOIIHOCTH 3JIEKTPUYECKOrO TOKa,
BBIJICJIIEMOI HAa pE3UCTOPE.

12. HccnenoBaHue 3aBUCUMOCTU CHJIBI TOKa, MAYIIETO
yepes JIAMITOUKY, OT HaMpPsDKEHUS Ha HE.

13. Onpenenenue KII/] HarpeBaTens.

14. ViccnenoBanrne MarHUTHOTO B3aMMOJICHCTBHSI TTOCTOSTHHBIX
MarHHUTOB.

15. N3ydyeHne MarHUTHOTO TIOJIS TIOCTOSTHHBIX MAarHWUTOB
pHu X OOBbETUHESHUHN U pa3AeIICHUH.

16. MHccnemoBanwe NACWCTBUS DIICKTPHYESCKOIO TOKa Ha



MarHUTHYO CTPEJIKY .
17. OmnbIThl, JOEMOHCTPUPYIOLIME 3aBUCUMOCTb CHIJIbI
B3aMMOJICHCTBUS KaTyIIKU C TOKOM M MarHuTa OT CHJIbI
TOKa U HAaIIpaBJICHUs TOKA B KaTYyIIKE.
18. M3yuenue neiicTBUS MAarHUTHOI'O 1OJI Ha IPOBOJIHMK C
tokoM. 19. KoHcrpyupoBanme u wu3ydyeHue pabOThI
AJIEKTPOIBUTATEIS.
20. N3mepenne KIIJl 351eKTpoIBUTaTEIbHON YCTAaHOBKH.
21. OnbITHI O UCCEIOBAHUIO SIBJICHUS JIEKTPOMAarHUTHOMU
UHIYKLIMHU: MCCIIEJOBAaHUE W3MEHEHUH 3HadYeHus U
HAIlpaBJIEHUs] UHAYKIIUOHHOT'O TOKA.

9 kmacc

Pasznen 8. Mexannueckue siBJICHUA

MexaHudyeckoe  JBWKEeHME. MarepuanbHasi — TOYKa.
Cucrema  orcuéra. OTHOCHTEIBHOCTE MEXaHHYECKOI'O
JIBW)KEHUs. PaBHOMEpHOE  IPSIMOJHMHEWHOE  JBH)KCHHE.
HepaBHoMepHOe mipsiMmonuHelHOe ABukeHue. CpenHss u
MTHOBEHHasi CKOpPOCTb Tejla TIIpU  HEPAaBHOMEPHOM
JIBUKEHUH.

Yckopenue. PaBHOyCKOpEHHOE MPAMOJIMHENHOE
nBuxenue. Cpodonnoe nagenue. OnbiThl [Nanunes.

PaBHOMEpHOE JIBMXKEHHE IO OKpyXHOcTU. Ilepnon wu
yactota oOpamieHus. JluHeliHass U yrjoBass CKOPOCTH.
LlenTpocTpeMUTENBLHOE YCKOPEHHE.

IlepBeiii 3akoH HproTtoHa. Btopoi 3akoH HproTOHA.
Tperuit 3akoH Herotona. [IpuHIun cynepno3unmm Cuil.

Cuna ynpyroctu. 3akoH ['yka. Cuma TpeHus: cuia
TPEHUsI CKOJIBKEHUs, CHJIa TPEHMsS IIOKOS, APYTrue BHUJbI
TPEHMUS.

Cuna TsDKECTM U 3aKOH BCEMHPHOIO  TSTOTEHUS.
Yckopenue cBoOOIHOrO najeHus. JIBu>keHre miaHeT BOKPYT
Connna (MCQC). IlepBass ~ kKocmuYeckas CKOPOCTb.
HeBecoMocTh U neperpysKu.

PaBHOBecue MmatepuanbHOW TOUYKH. AOCOIIOTHO TBEpPIOE

18



Teno. PaBHOBecue TBEPHOro Tejla € 3aKPEIIEHHOM OCBIO
BpauieHus. MoMeHT cuisbl. LleHTp TskecT.

Nmnynsc tena. Msmenenune mmnyibca. MIMITysabC CHIIBL.
3aKOH COXpaHEHHs UMIyJbca. PeakTHBHOE IBUIKEHHUE
(MC).

Mexanuueckasds pabora u MoIHOCTh. Pabora cun
TSIKECTH, YNPYrocTu, TpeHus. CBsi3b SHEPIMM U padOThI.

I[lorenumaneHas  3Heprus  Teia, IIOJHATOTIO HaJ
IIOBEPXHOCTHIO 3eMJIM. lloTeHnManbHass 3HEpPrust CKarou
IIPY>KAHBI. Kunernueckass  s3Heprus. Teopema o
KAHETUYECKOU PHEPTUU. 3aKOH COXPAaHEHUsI MEXaHUYECKOU
SHEPIUH.

/emoncmpauuu

1. HaOmronenue MEXaHUYECKOIO JBWOKEHMS  Tena

OTHOCHUTEJIbHO Pa3HbIX TEJI OTCUETA

2. CpaBHeHHE TyTell M TPaeKTOPUH JBHXEHUS OJHOTO U
TOT'O JKE€TeJIa OTHOCUTEIBHO Pa3HbIX TEJI OTCUETA

3. H3mepeHne CKOpPOCTH U YCKOPEHHS MPSIMOJIMHEHHOrO
JBHKEHUSL.

4. HccnenoBaHue IPU3HAKOB — PaBHOYCKOPEHHOTI'O

JIBUKEHHS .

5. HabGmronenue ABH>KEHUS Tela MO OKPYKHOCTH.

6. HaOmroieHne MeXaHUYECKHUX SIBIICHHH, MPOUCXOISAIINX B
cucreme orcuéra «Tenexka» mpu €€ pPaBHOMEPHOM M
YCKOPEHHOM JBUKEHUH OTHOCHUTEJIbHO KaOMHEeTa (PU3HKHU.

7. 3aBUCHUMOCTb YCKOpEHMs Tejla OT MacChl Tela u
JNEUCTBYIOIIEH HA HETO CUJIBI.

8. HaOmronenne  paBeHCTBAa  CHJI  TIpH

B3anMozericTeum Ten. 9. VM3MeHeHue Beca Tena mpu

YCKOPEHHOM JBH)KEHUU.

10. Ilepenava uMmyabca Ipy B3aUMOICHCTBUH TEJI.
11. TIpeoOpa3oBaHus SHEPTUU MPU B3aUMOJACHCTBUHU TEI.
12 CoxpaHeHHe UMITyJIbCa TPU HEYNTPYTOM B3aUMOJSCHUCTBHUH.



13. CoxpaHeHre UMITyJIbCca IPU aOCOIOTHO YIPYroM
B3aUMO/JICHCTBUH.

14. HaOmroneHne peaKTUBHOTO ABHKCHHUS.

15. CoxpaHeHrne MEXaHUUYECKON IHEPTUM MPU CBOOOTHOM

nanenuu. 16. CoxpaHneHne MeXaHUYECKON YHEPrUuu Npu

JIBUKEHUU TeJia MO/

JICUCTBUEM IIPY>KUHBIL.

Jlabopamopnuvie pabomsl u onvimul

1. KoHcTpyupoBaHue TpakTa Ajs pa3roHa U JajlbHEHUIIEro
PaBHOMEPHOIO JIBUKEHHUS IAPUKA WITH TEJICXKKH.

2. OmnpeneneHue CpelHEH CKOPOCTU CKOJBXCHUS Opycka
WJIY ABMKEHUS IIapUKa 10 HAKJIOHHOM MJIOCKOCTH.

3. Onpenenenne yCKOPEHUs Tejla MPU PaBHOYCKOPEHHOM
JIBU>KEHUU MO0 HAKJIOHHOW MJIOCKOCTH.
4. HccnenoBaHue 3aBUCUMOCTH IIYTH OT BpPEMEHH IMpU
PaBHOYCKOPEHHOM JIBI)KEHUHU 0€3 Ha4aJIbHOW CKOPOCTH.
5. IlpoBepka THUMOOTE3BI: €CIM IIPU PAaBHOYCKOPEHHOM
NBIDKEHHU 0O€3 HadyaJlbHOM CKOPOCTH IYTH OTHOCSITCS
KaKk psa HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE
MMPOMEKYTKH BPEMEHH OJIHHAKOBBI.

6. MccnenoBanre 3aBUCUMOCTH CHJIIBI TPEHHS CKOJIBKECHUS
OT CUJIBI HOPMAJILHOTO JaBJICHHUSI.

7. Onpenenenue  kKod@duiMeHTa  TpeHUs

ckonbxeHus. 8 OmnpeneneHue KECTKOCTH

MPYKUHBI.

9. Ompenenenne pabOTHl CHIIBI TPEHHS MPU PAaBHOMEPHOM
JBH>KEHUH TeJia 10 TOPU30HTAIBHON MOBEPXHOCTH.

10. Onpenenenue paboOThl CHIIBI YIPYIOCTH NPU NOABEME
rpy3ac UCHOJIb30BaHUEM HEMOJABUYKHOTO U MOJIBUKHOTO
OJIOKOB.

11. N3ydeHue 3aKOHA COXpPAHEHUS YHEPTHUH -

Pa3znen 9. Mexannueckue K0JieGaHUsI U BOJTHBI
Konebarenpnoe asukeHne. OCHOBHBIE XapaKTEPUCTHUKHU
KoJIeOaHMii: Iepuo, 4acToTa, aMIUIUTYJa.
MareMaTU4eCKUN U NIPY>KUHHBIA MasiTHUKU. IpeBpaluenue
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SHEPruu Npu KouedaTeaTbHOM ABUKECHUH.

3aryxatonue kosneOaHus. BbIHyXIeHHBIE KojeOaHUs.
PesonaHc. MexaHuueckue BOJIHBI. CaolicTBa
MexaHu4yeckux BosIH. [IpomonbHble U monepedyHble BOJIHBI.
JliimHa BOJHBI M CKOpPOCTH €€  pacrpoCTpaHEHUS.
MexaHn4yecKue BOJHBI B TBEPIOM TeJe, CeiicMuye-
ckue BostHbI (MC).

3Byk. I'poMkoCTh 3ByKa M BbIcOTa TOHa. OTpakeHue
3ByKa. IHQpa3ByK U yJIbTpa3BYK.

emoncmpayuu

1. HaOmronenue koneOaHUN Tel MOoN IEMCTBUEM CHIIBI
TSPKECTHH CHJIBI YIIPYTOCTH.

2. HaGmronenue kosicOaHWi rpy3a Ha HATH U Ha

MIPYy>KUHE .

3. HabGnroneHue BBIHYXJEHHBIX KoJeOaHUU U

pe3oHaHca.

4. PacnpocTpaHeHHE MNPOJOJIbHBIX W IOMEPEYHBIX BOJH (Ha
MOJICJIN).

5. HaOmroneHune 3aBHCHMMOCTH BBICOTHI 3BYKa OT

4acTOThl. 6. AKyCTUUYECKUN PE30HAaHC.

Jlabopamopnsie padbomst u onvimeot

1. OnpeneneHue YacToThl W Nepuoaa KojeOaHUU
MaTeMaTHYECKOr0 MasiTHUKA.

2. OmpeneneHue YacToThl W miepuoAa KojebaHMit
MPY>KUHHOT'O MasITHUKA

3. HccnepoBanume 3aBUCHUMOCTH Ilepuoaa  KojeOaHUM
MMOABEIIEHHOTO K HUTH Tpy3a OT JJWHBI HATH.

4. HWccnemoBaHue 3aBHCUMOCTH TepuoJa KOJIEOaHUM
MPY>KUHHOIO MasiTHUKA OT MAaccChl rpy3a.

5. IIpoBepka HE3aBUCUMOCTH IlepHoJa KojieOaHUM rpysa,
MOABELIEHHOTO K HUTH, OT MaccChl Ipy3a.

6. OmneIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH Mepuoaa
Koje0aHuil NPy KUHHOTO MasiTHUKa OT MacChl Ipy3a U
JKECTKOCTU NIPY>KUHBI.

7. I3mepeHue yckopeHus cBOOOIHOTO MaJeHUsl.

Pasznen 10. JIeKTPOMarHuTHoOe moJie "



3JIEKTPOMATHUTHbIE BOJHBI
ONEeKTPOMArHUTHOE TIOJie. DJIEKTPOMArHUTHHIE BOJIHBL.
CaoiicTBa AIEKTPOMArHUTHBIX BOJIH. [MIxana
AJICKTPOMArHUTHBIX BOJIH. Hcnonp3oBanue
AJISKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3U.
DnekTpoMarHuTHas Tnpupoaa cBeTa. CKOpOCTh CBeTa.
BomaHOBEIE CBOMCTBA CBETA.

Hdemoncmpayuu

1. CBoiicTBa 3JIEKTPOMAarHUTHBIX
BOJIH.

2. BomHOBBIE CBOICTBa CBeTa.
Jlabopamopnbsie paodomut u
onvimul

1 N3yuyeHue CBOMCTB 3IEKTPOMArHUTHBIX BOJH C IIOMOUIBIO
MOOUJIBHOTO TeieOoHa.

Pa3nen 11. CeeroBbI€e IBJICHH S

JlydeBas MOJIEJIb cBeETa. Hcrounuku cBeTa.
[IpsimonmHEHOE  pacnpoCTpaHEHHE CBeTa. 3aTMCHHUS
Connua u Jlynsl. Otpaxkenue cpera. I[lnockoe 3epkario.
3aKOH OTpa’KCHUS CBETA.

[Ipenomnenune cBerta. 3akOH MOPEJIOMIIEHUSI CBETA.
[lonHnoe BHyTpeHHee oOTpaxeHHe cBeTa. lcmonb3oBaHue
MOJJHOIO  BHYTPEHHETO  OTPAXE€HHUSI B  ONTHYECKHUX
CBETOBOJAX.

Jluaza. Xonx mnyweit B nuH3e. OmnrTuueckas cucrema
(poroanmapara, mukpockona u teneckona (MC). ['ma3 kax
oInTHYecKas cucremMa. ban3opykocTs U 1ajgIbHO30PKOCTb.

Pasznoxxenue Genoro ceera B cnekTtp. OnbiTel HelOoTOHA.
CrnokeHue CreKTpalbHbIX [IBETOB. /lucnepcus ceera.

Hemoncmpayuu

1. IIpssimonMHEetHOE pacpOCTpaHEHUE CBETA.

2. OTpaxxeHue cBeTa.

3. [lomyuyenune n300pakeHUN B MIJIOCKOM, BOTHYTOM U

BBIITYKJIOM 3€pKaJjlax.

4. IIpenomnenue ceera.

5. ONTUYECKUM CBETOBOJ.
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Xon myueit B coOuparoiieit JuH3e.

Xon Iyded B pacCenBarolICHi JIMH3E.

INonyuyenune n300pa>keHUN C MOMOIIBIO JTUH3.

[Ipunnun neicTBus ¢oToanmapara, MUKpPOCKOIa U

TEJIECKOIIA.

10. Monuens rnasa.

11. Pa3noxenne 6eIoro cBeTa B CIIEKTP.

12. TlomydeHue 6eyoro cBeTa MpPU CIOKEHUU CBETA Pa3HbIX
LIBETOB.

Jlabopamopnuvie pabomsl u onvimul

1. MccnenoBanue 3aBUCUMOCTH yTJla OTPa’KEHUs
CBETOBOI'O JIy4aOT yIJia aJeHHUs.

2. 3yuenue xapakTE€pUCTUK U300paKeHUs IIpeJIMETa B
MJIOCKOM 3€pKaJe.

3. UccnenoBanre 3aBUCUMOCTH yTIjia IPEIOMIIEHUS
CBETOBOI'O JIy4a OT yIJla NaJCHUs Ha I'PaHULIe
«BO31yX—CTEKJIO».

4. [TonydyeHnue n3006pa>keHU C MTOMOIIBIO cOOUparoneit
JIMH3BIL.

5. OnpeneneHre GOKyCHOTO PaCCTOSIHUS U ONTUYECKOM
CHJIBI COOMPAIOIISH JTUH3HI.

6. OIBITHI IO Pa3JIOKEHUIO OEJIOro CBETa B CIIEKTP.

7. ONBITBI 1O BOCHPHUSATHIO LIBETAa IMPEIMETOB IIpU UX

HaOJI0/ICHUH Yepe3 1BETOBbIE (DHIIBTPBHI.

© ® N

Pa3nen 12. KBaHTOBBIE SIBJIEHUA

OmnbiTel Pe3epdopna u 1uiaHeTapHas MOJI€Ib aToMa.
Mopene aroma bopa. McnyckaHue W NOIUIOIIEHUE CBETa
atoMoM. KBaHTel. JInHeluaTble COEKTPHI.

PanuoaktuBHOCTh. Anbda-, Oeran ramma-u3IydyeHUs.
CtpoeHue atoMHoOro sijapa. HykiioHHasi MoJieJlb aTOMHOTO
sapa. M3otomnsl.

PapnoaktuBHble mipeBpamteHus. llepuwon mosypacnana
aTOMHBIX sIZIEP.

SlnepHble peakuuu. 3aKOHbI COXpPAaHEHMs 3apsA0BOTO U
MacCOBOI'0 YHCEJI. DHEPTusl CBA3M aTOMHBIX saep. CBs3b
Maccbl M DSHepruu. Peakmuum cuHTE3a U AEJICHUS sAOEp.



Hctounnku suepruu Comana u 3831 (MC).
Anepnasa  sHepreruka. JleWCTBUS ~ paaAMOaKTUBHBIX
U3JIy4YeHUN HakuBbie opranu3mMel (MC).
emoncmpayuu
CreKTpbl U3Iy4Y€eHUS U MOTJIOMICHUS.
. CHeKTpbl pa3IudHbIX ra30B.
CnexkTp Bogopo/a.
Habaronenne TpekoB B kKamepe BuiibcoHna.
PaboTa cuérurka HOHU3UPYIOLINX U3ITyYSHUM.
. Peructpauus uziaydeHuss OpUPOIHBIX MHUHEPAIOB U
MPOIYKTOB.
Jlabopamopnuvie pabomsl u onvimul
1. HaGmrogenne CIUIOIIHBIX M JIMHEWYAThIX CHEKTPOB
U3JTyUYCHUS.
2. UccnenoBanue TpEKOB: U3MEPEHUE IHEPTUU YACTHUIIBI
10 TOPMO3HOMY ITyTH (110 poTorpadusim).
3. U3mepenue paanoakTUBHOrO (oHa.

N

IHoBTOpPUTEIBbHO-0000 a0 MOTYJIb

IToBTOpHUTEIBLHO-0000IIAIOMUNA MOYJIb MPEJIHA3HAYEH IS
crucTeMaTH3aluu U 000OIIeHUsI PEAMETHOIO COJEp)KaHUs U
ONBITA JEATEIbHOCTH, TPUOOPETEHHOIO MPU M3YYEHUU BCETO
Kypca (GU3MKH, a Takke ISl MOAroTOBKM K OCHOBHOMY
rocyapCTBEHHOMY 3K3aMEHY IO (U3UKe NI 00ydaroluxcs,
BBIOPABIIMX ITOT yYEOHBIHN MTPEIMET.

I[Ipy w3ydeHUM JaHHOTO MOIYJISl PpPEATU3YIOTCSI U
CUCTEMATU3UPYIOTCSI BHUIbl AEATEIbHOCTU, Ha OCHOBE
KOTOPBIX OOEeCIeYnBaeTCs AOCTHXKEHUE TMPEAMETHBIX U
METarpeIMETHBIX TJIAHUPYEMBIX pe3yJIbTaTOB OOYy4YeHUS,
(dbopmupyeTcsi eCTeCTBEHHO-HAay4YHAasi TPAaMOTHOCTh: OCBOCHHUE
HAy4YHbIX METOJOB HCCIEIOBAaHUS SIBICHUW MPUPOABI U
TEXHUKH, OBJIAJICHUEC YMEHHUSIMH OOBSCHATH (PU3NUISCKUE
SIBJICHUSI, IPUMEHSISI IOJIyYE€HHbIE 3HAHWs, peuiaTh 3aJa4H,
B TOM YHCJIE KQUECTBEHHbBIE U DKCIIEPUMEHTAJIbHBIE.

[TpyuHOUNIMATIBHO JEATEIBHOCTHBIA XapaKTep MHaHHOTO
pasznena peaau3yeTrcss 3a C4Y€T TOro, 4YTO Yy4alluecs
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BBITMTOJTHAIOT 3aJaHUsA, B KOTOPBLIX UM IIpEaiaracTcs:

- Ha OCHOBE IOJIyYECHHBIX 3HAaHHM paclo3HABaTb M HAYYHO
OOBSICHATh (PU3HYECKHUE SIBIICHUS B OKpYXKaIOIIEH MpUpojae
U IIOBCETHEBHOM KU3HU;

- HWCHOJIb30BATh  HAy4YHBIE  METOABI  MCCJIEIOBAHUSA
(¢U3MYEeCKNX SBICHUN, B TOM YHUCJE ISl IPOBEPKU THIIOTE3
Y MOJIy4YEHUs TEOPETUUECKUX BBIBOJIOB;

- OOBSCHATP Hay4dHbIE OCHOBBI HauOoJjiee BaXHBIX
JOCTM)KEHUH COBPEMEHHBIX TEXHOJIOTHUM, HaIpuMep,
MIPAKTUYECKOI'0 HCIIOJIb30BaHUS Pa3IUYHbIX UCTOYHUKOB
SHEpPruy Ha OCHOBE 3aKOHA MPEBPALIECHUS U COXPAHEHUS
BCE€X U3BECTHBIX BUJOB DHEPIUU.

Kaxnas w3 TeM  gaHHOro  pasjena  BKJIIOYAET
SKCIIEPUMEHTAJIbHOE Hccie0BaHue 0000111aro111eTro
XapakTepa. Paznen 3aBEpIIACTCS IIPOBEICHUEM
JUArHOCTUYECKOH M OIIEHOYHOW paboThl 3a KypC OCHOBHOM
LIKOJIBI.

IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA

YYEBHOI'O TIPEJMETA «®U3UKA»
HA YPOBHE OCHOBHOI'O OBIHET'O OBPA3OBAHUA

N3yuenne yueOHOro mpenmera «®Du3nka» Ha ypOBHE
OCHOBHOTO 00miero o6pa3oBaHus JODKHO oOOecrleYuBaTh
AJOCTHIKCHHUC CIICAYIOIINX JMYHOCTHBIX, MCETANIPCAMCETHBIX U
MPEMETHBIX 00pPa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

Ilampuomuueckoe éocnumanue:

—IIpOSIBJICHUE HHTEpeEca K MCTOPUM M COBPEMEHHOMY
COCTOSIHUIO POCCUHCKOMN (PU3HUECKON HayKH;

—II€HHOCTHOE OTHOIIEHHE K JOCTMIKEHHUSIM POCCHUMCKHX
YUE€HBIX-(PU3HKOB.
I'pasricoanckoe u Oyxo8Ho-Hpa8CcmeeHHoe
eéocnumanue:

—TOTOBHOCTh K AaKTUBHOMY Yy4YacCTUIO B OOCYXIECHHUU
00111eCTBEHHO3HAYMMBIX 51 ATUYECKNX npoOJiem,
CBSI3aHHBIX C MPAKTUYECKUM MPHUMEHEHUEM JOCTHKEHUM



buszukn;

—OCO3HaHUE Ba)KHOCTU MOPAJIbHO-3THYECKUX MPHUHIIUIIOB
B JESTEIIBHOCTH Y4EHOTO.

Icmemuueckoe eocnumanue:

—BOCHPUATHE ICTETUYECKUX KauyeCTB (PU3NUECKON HAyKHU:
€€ rapMOHUYHOTI'O IIOCTPOEHMUS, CTPOTOCTH, TOUYHOCTH,
JIAKOHUYHOCTU. Ilennocmu nayunozo no3sHaHusA '

—OCO3HaHUE LIEHHOCTH (U3MYECKON HAYKH KaK MOIITHOTO
MHCTPYMEHTAa TO3HaHUA MHpPaA, OCHOBBI PpPa3BUTHUA
TEXHOJIOTHUM, BAKHEHIIIEH COCTABIISIOIIEH KYJIBTYPBbI;

—pa3BUTHE HAY4YHOH JFOOO3HATEILHOCTH, HHTEpeca K
HUCCIIEN0BATEIIbCKOU AESATEIILHOCTH.

Dopmupoearnue KyJibmypbul 300p06bs u

IMOUUOHATILEHOZ0 O0J1A2ONOSIY YU

—OCO3HaHUE LIEHHOCTH Oe30macHoro obOpa3a J>KU3HU B
COBPEMEHHOM TEXHOJIOTUYECKOM MHUPE, BaXKHOCTU IIPaBUJI
0e30IacHOro IOBEJICHUsSI Ha TPaHCIOPTE, Ha J0porax, c
DJICKTPUYECKUM UM  TEIUIOBBIM  OOOpYyJIOBaHHMEM B
JIOMAIIHUX YCJIOBUSIX;

—C(OpPMUPOBAHHOCTh  HaBbIKa  pediIeKCHH, MpU3HAHUE
CBOETO IpaBa Ha OIIMOKY U TAKOTO K€ MpaBa y JPyroro
YeJIOBEKA.

Tpyooeoe éocnumanue:

—AaKTHUBHOE yYacTH€ B PEIICHUU MPaKTUUECKUX 3a7ay (B
paMKax CeMbH, IIKOJIbI, TOpOaa, Kpas) TEXHOJIOTHYECKOMN
U COUMAJIBHOM HaNpaBJI€HHOCTH, TPEOYIOUIMX B TOM
yrcie U GU3NYeCKUX 3HAHUH;

—MWHTEepeC K TMPaKTUUYECKOMY H3y4YE€HHUIO mpodeccuid,
CBSI3aHHBIX C (DU3UKOIA.

IKonozuueckoe eocnumanue:

—OpHEeHTalusl Ha NpUMEHeHHe (U3NYECKUX 3HAHUM s
pemieHus 3amad B OOJIACTM  OKPY KaOILEH  Cpensl,
IUIAaHUPOBAHUsI TIOCTYIIKOB M OLIEHKH HMX BO3MOXXHBIX
MOCJIEACTBUH I OKPYKaIOIIEH Cpeibl;

—OCO3HaHUe TIJIOOAIBHOIO XapakTepa SKOJIOIMYECKUX
npoOJieM U My Teil UX perieHus.
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Aoanmayun odoyuarouiezocsa K U3MEHAIOWUMCA
YCIOBU-AM COUUANBHOU U RPUPOOHOI CPEObl.
—TIMOTPEeOHOCTh BO B3aUMOJCHCTBHU TIPU  BBIMOJTHECHUH

HCCJIeJOBaHU M u MPOEKTOB dbusnueckoit

HAIIPaBJICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSM JIPYTHX;
—TIOBBIIIICHUE YPOBHSI CBOCW KOMIIETEHTHOCTH  4epe3

MPAKTUYECKYIO 1eSITeIbHOCTE;

—IOTPEeOHOCTh B (POPMUPOBAHUMU HOBBIX 3HAHUH, B TOM UHCIIE
dhopMyTHUpOBaTh HJCH, MOHITHS, THUIOTE3bl O (PU3HYECKUX
00BEKTaxX U SIBJICHUSX;

—OCO3HaHue  Ae(UIIMTOB  COOCTBEHHBIX  3HAaHUH  H
KOMIIETEHTHOCTEH B 001aCTH (DU3UKH;

—TJTAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETCHUU HOBBIX
(buznuecKkux 3HaHUH;

—CTPEMJICHUE aHAJIW3UPOBATh W BBISBISITH B3aUMOCBSI3U
NpUpPOABI, OOIIEeCTBA U SKOHOMHUKH, B TOM 4YHCIE C
HCITOJIb30BaHUEM (PU3UUCCKUX 3HAHUIM;

—OIIEHKa CBOMX JIEWCTBUH ¢ Yy4€TOM BIUSHUS Ha
OKPY>KaIOIIYyI0 cpeny, BO3MOXHBIX  TJI00aJIbHBIX
MOCHEACTBUM.

METAIIPEAMETHBIE PE3YJIbTATBI

VHuBepcalbHbIC T03HABATEIbHbIE ICHCTBUS
ba3zoeble nozuueckue oeticmeust.

—BBISIBJISITh UM XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKU
00BEKTOB (SIBICHU);

—YyCTaHaBIMBATh CYIIECTBEHHBIN MpPU3HAK
KiacCu(UKAIIMU, OCHOBaHUS s  OOOOIIeHUsT U
CpaBHEHUSI,

—BBISIBJIATH  3aKOHOMEPHOCTH HW  NPOTHBOPEYHS B
paccMaTpuBaemMbIX (akTax, JaHHBIX W HAOIIOACHUSIX,
OTHOCSIIUXCS K PU3NIESCKUM SIBIICHUSIM;

—BBISABJIATh NPUYUHHO-CIICJICTBCHHBIC CBSI3M IIPH W3yYCHUH
(¢u3nYecKuX SIBICHHH W IPOIECCOB; JIEJIATh BBIBOABI C
HCTIOJIb30BaHUEM JIeTyKTUBHBIX u WHTyKTUBHBIX
YMO3aKIIFOYEHHH, BBIJIBUTaTh TUIOTE3bl O B3aUMOCBS3SX
(bU3MYECKUX BEIIMYNH,



—CaMOCTOSITEJIbHO BBIOMpPATh CHOCOO pEHICHUsS Y4eOHOU
¢usmyeckol 3amayn (CpaBHEHHME HECKOJBKHX BapHUAHTOB
pelieHus, BBIOOpP Hambojee TOAXOIAMIETO C Y4ETOM
CaMOCTOSITEJIbHO BBIJEIEHHBIX KPUTEPHUEB).
ba3zoevie uccneooeamensvckue oeiicmeus:

—MUCHOJIb30BaTh  BOINPOCHI  KaK  MCCJIENOBATEIbCKUMI
WHCTPYMEHTIIO3HAHUS;

—IIPOBOJUTH II0 CaMOCTOSITEJIBHO COCTAaBJIIEHHOMY ILUIaHY
OTIBIT, HECJIOKHBIN (PU3UYECKHUI IKCIIEPUMEHT, HEOOJBIIOE
uccieJoBaHue (PU3NUECKOTO SABICHUS;

—OLIEHUBaTh HAa HOPUMEHUMOCTb U  JIOCTOBEPHOCTH
nH(pOpMaIMIO, MOJYUYEHHYIO B XOJ€ HCCIEIOBaHUS WU
AKCHEPUMEHTA;

—CaMOCTOSITeNILHO (POpMyITUpOBaTH OOOOIIEHUST U BBIBOJBI
[0 pe3yJibTaTaM [MpPOBEAEHHOIO HAOIIOJIEHUS, OIbITA,
HCCIIeIOBaHUS;

—IIPOrHO3UPOBATh  BO3MOXHOE  JajbHEWIee  pa3BUTHE
(bu3mIeCcKuX IIPOLIECCOB, a  TakXke  BBIJIBUIaTh
NPEANOJI0XKEHUsI 00 MX Pa3BUTHU B HOBBIX YCJIOBUAX M
KOHTEKCTaX.

Paboma ¢ ungpopmavueir:

—TMPUMEHSTh pa3IMYHbIE METOJbl, HWHCTPYMEHTbBl U
3aIpochl NpU TIOUCKE UM OTOOpe HHPOpMaALUU MU
JIAaHHBIX C YYETOM MPEI0KEHHON yueOHON (pu3nyecKoi
3ajJ1a4u;

—aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH
MH(pOPMAIUIO PA3IMYHBIX BHUJIOB U (POPM MpeICTaBICHUS;

—CaMOCTOATEIbHO  BbIOMpATh  ONTUMAIBHYIO  (opMy
NpeAcTaBlieHus: HMHpOpMaMM U WUIIOCTPUPOBATH
peliaembie 3aJ1aun HECJIOKHBIMU cXeMaMmu,
JMarpaMMaMHM, HHOM rpaduKOM U UX KOMOWHAILIUSMU.

YHI/IBCPC&HBHHC KOMMYHHUKAaTUBHBIC JeCTBUSA

Obuwenue:

—B XoJie oOcyXJeHus ydeOHOro marepuala, pe3yiabTaToB
mabopaTopHBIX pabOT W MPOEKTOB 3aJaBaTh BOIPOCHI IO
cymiecTBy oOCykmaeMol TeMbl U BBICKa3bIBaTh HJEH,
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HaIllCJICHHBIC Ha peIICHUE 3aJadd | MOJJISepPKaHHe
0J1aroKeaaTeIbHOCTH OOIICHMSI,

—COIIOCTABJIATE CBOHM CYXKJICHHUSI C CYXJICHHUSIMH JPYTHX
YYaCTHHKOB JHajiora, OOHApyXHWBaTh pa3iIddue U
CXOJICTBO ITO3UIIHM;

—BBIPAXKaTh CBOKO TOYKY 3PCHUS B YCTHBIX U MHUCHMCHHBIX

TEKCTaxX;

—IyOJIUYHO  TPEJCTABIATH  PE3yJbTAThl  BBINOJHECHHOTO
¢u3nYecKoro omneiTa (PKCOCPUMEHTa, HCCIICI0BaHUS,
IIPOEKTA).

Coemecmnuas oesimejabHOCHb
(compyonuuecmeo):

—TOHUMATh U HCIIOJIb30BaTh MIPEUMYIIECTBA KOMAaHIHOW U
WHAWBUIYaTbHOW paldOThl TIPU PEIICHHUU KOHKPETHOM
(uzmueckoi mpoOIIeMbI;

—TMpUHUMATh nenan COBMECTHOM JIEATEIILHOCTH,
OpraHu30BbIBaTh JICHUCTBUS 1o e€  IOCTHKCHHIO:
pacrpenensiTb poyik, OOCYXKJaTh MPOIECChI U PE3yIbTaThI
COBMECTHOM paboThl; 0000maTh MHEHHS HECKOIbKHUX
JIoeH;

—BBITIOJTHSTH CBOIO 94acTb padoTHI, gocTaras
Ka4eCTBEHHOI'0 pe3yJibTaTa II0 CBOEMY HaMpaBJICHUIO U
KOOPJIMHUPYST CBOM JEWCTBUSL C JAPYTUMH YJIC€HAMU
KOMAaHJIHI;

—OIIeHUBAaTh Ka4€CTBO CBOETO BKJIaJa B OOIIHUH MPOIYKT MO
KPUTEPHUSIM, CaMOCTOSITEIILHO chOopMyITUPOBAHHBIM
YYaCTHUKAMH B3aUMOJIEUCTBUS.

VHuBepCallbHbIE PETYIATUBHBIE NEHCTBUS

Camoopzanuzayus:

—BBISIBIATh NPOOJIEMbl B JKM3HEHHBIX M  Y4YE€OHBIX
CUTyallusIX, TPEeOyomuX s peleHuss Q(U3NISCKUX
3HAHMI;

—OPHUEHTUPOBATBCA B PA3IWYHBIX IOAXOAAX MPUHATHS
pemieHui (MHAUBUIyaJIbHOE, TIPUHSATHE pELIeHUS B
rpynrie, NpUHSTHE PELISHUN TPYIIoN);

—CaMOCTOSITEIBHO  COCTaBJISATh  QJITOPUTM  PELICHUS



bmzugeckoit 3agaun WK TUIaHA UCCIIEIOBAHUS C YUETOM
HMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh MpeaiiaraeMble BapUaHThI PEIICHUM;

—JenaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.
Camoxonmpons (peghnexcust):

—aBaTh aJCKBAaTHYIO OIICHKY CUTyallud W IIpeajaraTh
J1aH €€ U3MCHCHUS;

—OOBSICHATh  OPUYHUHBI  JOCTWKEHHS  (HETOCTHIKCHHS)
pe3yJIbTaTOB JIeSITEIIHHOCTH, J1aBaTh OLICHKY
NpUOOPETEHHOMY OIIBITY;

—BHOCHUTH KOPPEKTUBBI B JIESITEILHOCTH (B TOM YHCIJIE B XOJ
BBITTOJTHEHUST (PU3UYSCKOTO MCCIICAOBAHUS WM MPOCKTA) HA
OCHOBE HOBBIX OOCTOSITEIIbCTB, M3MCHUBIIHMXCS CHUTYAIUH,
YCTaHOBJICHHBIX OIIMOOK, BOSHUKIIIUX TPYAHOCTEHH;

—OIICHUBATh COOTBETCTBHUE PE3yJIbTaTa IEIU U YCIOBUSM.
IMoyuonanvbublit uHmMenIeKm:

—CTaBUTh ce0s HA MECTO JPYroro 4ejgoBeKa B XOJe cropa
WIN JUCKYCCHUU Ha HAy4YHYIO TeMy, IIOHUMAaThb MOTHUBBHI,
HaMEPCHHUS U JIOTUKY APYTOro.

IHpunamue cedosn u opyzux:

—TMpU3HaBaTh CBOE MpaBO Ha OMIMOKY MOpU PELICHUU
(buzuyeckux 3aay WM B YTBEPXKICHUSX Ha Hay4HbIE
TEMBI U TAaKOE JKE TPaBO JIPYToro.

[TPEJIMETHBIE PE3VYJIbTATBI
7 Kiaace

[IpenmeTHbIe pe3ynbTaTel Ha 0a30BOM YpPOBHE JIOJKHBI
oTpaxaTb cOPMHUPOBAHHOCTh y 00YUYAIOIIUXCS] YMEHUI:
—HCTOJIb30BaTh MOHATHSA: (QHU3UYECKHE W XUMHUYCCKUC

SIBIICHUS; HAOII0JIEHUE, SKCIEPUMEHT, MOJIeJIb, TUIIOTE3a;

eIMHUIIBI  (PU3WYSCKUX BEJIWYHH; aTOM, MOJIEKYJa,

arperaTHble COCTOSIHHsSI BellecTBa (TBEpHoe, >KHUIKOE,
razoo0pasHoe); MeXaHWYeCKoe JBHKCHHE (paBHOMEpPHOE,

HEpPaBHOMEPHOE, MPSIMOJTUHENHOE), TpaeKTopusl,

paBHOAeWCTBYyIOIIasi  cui, gaedopmamus  (yopyras,

IJIaCTHYECKast ), HEBECOMOCTh, COOOIIAIOIINECS] COCY/IBI;
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—pa3nuuath sBieHus (nuddys3us; TEmIoBoe IBMKCHHUE
YacTHUIL BEILIECTBA; paBHOMEpPHOE JBUKEHHE;
HEpPaBHOMEPHOE JIBM)KEHUE; MHEPLUS; B3aUMOICICTBUE Te;
paBHOBECHUE TBEPABIX TEJ C 3aKPEILNIEHHONW OCHIO BPAILCHUS;
nepefaya JaBJieHUS TBEPIABIMU TelaMH, XUIKOCTAMH U
razamMy; arMoc(epHoe  JaBlICHHE;  IUJJaBaHUE  TeJ;
MpEeBpalICHNs MEXaHUYECKOW SHEPruu) MO OMHCAHUIO UX
XapaKTepHbIX  CBOHCTB M  Ha  OCHOBE  OIIBITOB,
JIEMOHCTPUPYIOLINX JaHHOE (PU3UYECKOE SIBICHUE;

—pacro3HaBaTh MPOSIBJICHHUE W3YUYCHHBIX (PU3UUECKUX
SIBJIEHUI B OKPY>KaIOIllEM MHUpPE, B TOM YUCiIe PU3NIECKUE
SIBJICHUSI B MIPUPOJE: NPUMEPHI IABMKECHHUS C PA3TUIHBIMHU
CKOPOCTSIMHU B )KUBOM M HEKUBOU NMPUPOJE; NEHCTBUE CUJIIbI
TpEHUS B NPUPOAEC U TEXHHKE; BIUSIHHE aTMOC(HEpPHOTro
JIaBJICHUs Ha )KUBOM OpraHu3M; IUIaBaHUE PbIO; pblyaru B
TeJe 4YelOBeKa; MPHU ITOM IEPEBOAUTH MPAKTUUECKYIO
3alady B Y4YEOHYIO, BBIACIATH  CYIISCTBEHHBIC
CBOMCTBa/MPU3HAKU (DU3UUECKUX SBIICHUM;

—OMNNCBHIBATh M3y4YEHHbIE CBOMCTBA TeJl M (u3NUecKue
SBJICHUS, WCIIONIB3Yysl (U3UUecKue BenuduHbl (Macca,
00BEM, IUIOTHOCTH BEIIECTBA, BpeMs, IyTh, CKOPOCTb,
CpeaHsisl CKOPOCTh, CHJIa YIIPYTrOCTH, CHJIa TSXKECTH, BEC
Teja, CUja TPEeHUs, JaBieHue (TBEPAOro Tena, >KUIKOCTH,
rasa), BbITAJKHBAIOIas CUJIa, MeXaHH4eckas paboTa,
MOIIIHOCTb, IJIEYO CHJIbl, MOMEHT CHUJIbl, KO3(PUIeHT
MOJIE3HOI'O JIEHMCTBUSI MEXaHU3MOB, KHHETHYECKas U
MOTEHIIMAIbHAS DHEPTHs); MPU ONMHUCAHUU TIPABHIBHO
TpakToBaTh  (PU3MYECKUH  CMBICI  MCIOJIB3yEMbIX
BEJIWYMH, WX OOO3HAYCHUsS W EIUHHIBI (PUIHISCKUX
BEJIMYMH, HAXOAUTh (OPMYJbl, CBS3BIBAIOIIHNE JAHHYIO
(GU3HYECKYI0 BEJIIMYUMHY C JPYTMMH BEIWYHMHAMH,
CTPOUTH rpaduku M3Yy4YEeHHBIX 3aBUCUMOCTEH
(bu3nUEeCKUX BEIUYHH;

—XapaKTepU30BaTh CBOICTBA TeJ, (PU3NUECKUE SBICHUS U
MPOLIECCHI, MCTOJIb3ysl MpaBHUiIa CIIOXKEHUS CuJl (BIOJb
OJTHOM TIPSAMOIt),



3akoH ['yka, 3akoH [lackains, 3akoH Apxumesna, IIpPaBUIIO
paBHOBecusi pbluara (0Oy0Ka), «30J0TOE TMPABHUIION
MEXaHUKH, 3aKOH COXPaHEHUS MEXAaHUYECKO SHEPTHuH;
IpU ATOM J1aBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHa U
3aMUCBIBATh €70 MAaTEMAaTUYECKOE BBIPAXKECHHUE;

—OOBSICHATH (PU3UYECKHUE SIBIICHUS, IIPOLIECCHI M CBOMCTBA
TeJ, B TOM YHCIE€ U B KOHTEKCTE CHUTyalui
MPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBISIBISTH
NPUYNHHO-CIIEACTBEHHBIE CBA3H, CTPOUTH OOBSICHEHUE U3
1—2 jmorudeckux miaroB ¢ onopou Ha 1—2 M3YyYEHHBIX
CBOICTBa (PpU3UYECKUX SIBICHHUH, (PU3NYSCKUX 3aKOHA WIIH
3aKOHOMEPHOCTH;

—peuiath pacyéTHble 3a7a4u B 1—2 neicTBUs, UCIIOIB3YS
3aKOHBI W  (OpPMyJbI, CBSI3BIBAIONIME (PU3HUUECKHUE
BEJIMYMHBI: Ha OCHOBE aHajW3a YCJIOBUS 3aJaddd
3aMMChIBaTh KPATKOE YCJIOBHUE, MOACTABIATh PU3NUECKUE
BEJIUYHUHBI B (POPMYJIBI B TIPOBOJAUTH PACUYETHI, HAXOIUTH
COpaBOYHBIC JaHHBIC, HEOOXOIUMBIE ISl pELICHHU 3aj1ay,
OLICHMBATh PEATMCTUYHOCTh TIOJyYEHHOU (HU3NUECKOMN
BEJINYHHBI,

—pacno3HaBaTh NPOOJIEMBI, KOTOPbIE MOXKHO PELIUTH MPU
MOMOIIH (U3UYECKUX METOJIOB; B ONHMCAHUU HCCIIEOBAHUS
BBIJIEJIATh MPOBEPSIEMOE MPEANOJIOKEeHUue (Trumnoresy),
pa3nuyaTh U UHTEPHPETUPOBATH MOJYUYEHHBIN pe3ybTar,
HaXOJUTh OIIMOKH B XOJI€ OIbITA, /I€JaTh BBIBOJBI IO €r0

pe3yJibTaTamM;
—MPOBOJIUTH ONBITHI MO HAOIIOJEHUIO (U3UYECKUX SIBICHUN
Wid  (QU3MYECKuX  CBOMCTB  Ten:  (GOpMyIUMpOBaTh

MIpOBEpsIEMbIE TMPEANOJIOKEHUS, COOUpPATh YCTAHOBKY U3
MPEIOKEHHOI0 000pYyA0BaHUs, 3alUCHIBATh XOJ OIbITAa U
(bopMynupoBaTh BBIBOJIHI;

—BBINOJIHATh MNPSMbIE U3MEPEHUsI PACCTOSIHUS, BPEMEHH,
Macchl Tena, o00bEMa, CHJIBI U TeMIepaTypbl C
HCMOJIb30BAHUEM AaHAJOTOBBIX M LHUQPOBBIX MNPUOOPOB;
3alMChIBaTh IIOKa3aHUs NpPHUOOPOB C Y4ETOM 3aJaHHOM
a0COJIIOTHOM MOTPENTHOCTH U3MEPECHUH;
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—IIPOBOJUTH HCCJIEIOBaHUE 3aBUCHUMOCTH OJHOU
(dbu3ndyeckor BEIUYUHBI OT APYroMl C HCIOJIb30BAHUEM
NPSIMBIX HU3MEPEHUM (3aBUCHUMOCTU IIyTH PABHOMEPHO
JIBUJKYLIErocsi Tejla OT BPEMEHHU JIBUKCHHUS TEja; CHJIbI
TPEHUs CKOJILKEHUSI OT Beca TeJla, kKauyecTBa oOpaboTKu
IIOBEPXHOCTEH TE€JI U HE3aBHCHMOCTH CHUJIBI TPEHHUS OT
IUIOIIAM COONPUKOCHOBEHUS TEJI; CUJIBI YOPYTOCTH OT
YJUIMHEHUs IPY>KUHbBI; BBITAJIKUBAIOLIEH CUIIBI OT 00bEMa
MOrPYKEHHOM YacTHU TeJla U OT IUIOTHOCTH >KUAKOCTH, €€
HE3aBUCHMOCTH OT IJIOTHOCTHU TeJjla, OT TIJIyOMHBI, Ha
KOTOPYIO IMOTPY>KEHO TEJl0; YCJIOBUM IUJIaBaHUS TeJ,
YCIIOBHUI paBHOBECHS phlyara M OJIOKOB); y4aCTBOBaTh B
IUITAHUPOBAHUM y4YeOHOro HCCIEIOBaHUS, COOUPATH
YCTAaHOBKY W BBINOJHATH  U3MEPEHUs,  CIEays
NPEeUIOKEHHOMY  TUIaHYy, (UKCHUpPOBATh  PE3yJIbTATHI
MMOJIyYeHHON 3aBUCUMOCTHU (PU3WUYECKUX BEIIMYHH B BHUJIE
MPEI0KEHHBIX TAaOJHIl U TPa(UKOB, AEJIaTh BHIBOJIBI IO
pe3yJibTaTaM MCCJIEC/IOBaHUS;

—IIPOBOJIUTh KOCBEHHBIE H3MEpeHHs (PU3NUYECKUX BEIHYHH
(IJIOTHOCTH BEILIECTBA KUJIKOCTU M TBEPAOro Teja; CHia
TpeHUst CKOJIb)KCHUS, J1aBJICHUE BO3/1yXa;
BBITAJIKMBAIOIIAs CHJIa, JEUCTBYIOIIAsl HA IOTPY>KEHHOE B
)KUAKOCTh TeJI0; KOX(POUIIMEHT TMOJEe3HOTO JIEHUCTBUSI
HPOCTBIX MEXaHU3MOB), crenys MPEIOKEHHOMN
WHCTPYKIIMU: TIPU BBINOJIHEHUM HW3MEPEHUN coOupaTh
AKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBIYHCIATH 3HAYCHUE
HCKOMOM BEJIINYMHBI;

—Cco0J01aTh MpaBUJla TEXHUKU 0€30IacHOCTH NpU padoTe ¢
71a00paTOPHBIM 000pPY/I0BaHUEM;

—YyKa3blBaTh  MNPUHLUIBI  ASUCTBUS  NpUOOPOB U
TEXHUYECKHUX yCTPONUCTB: BECHI, TEPMOMETP, AUHAMOMETD,
COOOMIArOIHECs COCYyAbl, OapoMeTp, phIvar, MOJABHKHBIHN
Y HETOABMKHBII OJIOK, HAKJIOHHAS TJIOCKOCTb;

—XapaKkTepu30BaTh MPUHIUIIBI JEHUCTBUS U3yYEeHHBIX
NpuOOPOB U TEXHUYECKUX YCTPOHCTB C OMOPOH Ha HUX
onucaHus (B TOM 4ucIe: IOAIIWIHUKH, YCTPOHCTBO



BOJOIIPOBOJA, THUAPABIMYECKUMH Mpecc, MaHOMETD,
BBICOTOMEpP, IOPILIHEBON HACOC, apeoMeTp), HUCIOJIb3Yys
3HaHUSI O CBOMCTBaxX  (U3UYECKUX  SBICHUH U
HEoO0XoauMble PU3NYECKHUE 3aKOHBI U 3aKOHOMEPHOCTH;

—IpPUBOJIUTH MpuUMepbl / HaXxoauTh HWHPOPMALUIO O
npuMepax MNPAKTUYECKOr0 HCIIOJIB30BaHUS (DU3HMYSCKUX
3HaHUM B IIOBCEJHEBHOM IKU3HM [UIsi OOecreudeHUs
O6e3omacHOCTH  Tpu  oOpameHnn ¢ npubopamMu U
TEXHUUYECKUMH YCTPOINCTBAMHU, COXPAHEHUsS 3/10pOBbsI U
COOJIFOJICHUSI HOPM  DKOJOTMYECKOI'0 IIOBEJIEHUS B
OKPY>KarollIeH Cpelie;

—OCYIIECTBIIITh OTOOpP HMCTOYHHKOB HH(OpPMAIMK B CETH
NHTepHeT B COOTBETCTBUHU C 3aJaHHBIM ITOMCKOBBIM
3allpOCOM, Ha OCHOBE€ WMEIOIIUMXCA 3HAHUW U MOYyTEM
CpaBHEHHUS Pa3INYHbIX HWCTOYHUKOB  BBIICIISTH
nH(popMalMIo, KOTOpas SBISETCS MPOTUBOPEUYUBON MU
MOYKET ObITh HEJJOCTOBEPHOM;

—MWCIIOJIb30BAaTh IIPU BBINOJHEHUM YUYE€OHBIX 3aJaHUi
HAy4YHO-NOMYJISIPHYIO JUTEpaTypy (buznueckoro
COJIEpKaHUsl, CIIpaBOYHbIE MaTepHalbl, PECypChbl CETU
HNnTepHer; Bi1ageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHus HMH(GOpPMALUM M3 OJHOH 3HAKOBOM
CHCTEMBI B APYIYyIO;

—Co03/1aBaTh COOCTBEHHbIE KpaTKHE NMUCHbMEHHBIE M YCTHBIE
coOoOIIeHnsI Ha OCHOBE 2—3 HCTOYHHKOB HWH(POpMAIIIH
(¢u3nUecKoro CcoaepKaHus, B TOM YHCJIE MyOJIUYHO
JlenaTh KpaTKUe COOOIIEHUs O pe3ybTaTax MPOEKTOB WIIN
yu4eOHBIX  HCCJIEIOBaHUNW; HOpH  STOM  TPAMOTHO
WCIIOJIb30BaTh M3YyYEHHBIM MOHATUMHBIA ammapar Kypca
(bU3MKH, CONPOBOXIAATh BBICTYIUIEHHE IIPE3€HTALIUEH;

—TpHU BBINOJHEHUM YUYEOHBIX IPOEKTOB M HCCIEAOBaHUMN
pacrpenensiaTb 00sI3aHHOCTU B I'PYIINEe B COOTBETCTBHUM C
MOCTaBJICHHBIMU 3aJadyaMH, CJEJIUTh 3a BBINIOJHEHUEM
JIaHa JAeWCTBHM, aJecKBAaTHO OIEHHUBATh COOCTBECHHBINA
BKJIaJI B  JIESITEJIbHOCTb  TPYyNIbl;  BBICTPAUBaTh
KOMMYHHKATUBHOE B3aHWMOJIEMCTBHUE, yUUTHIBasi MHEHHE
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OKPY KaFOIIHX.
8 Kiacce

[IpenmeTHbIe pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTb COOPMHUPOBAHHOCTD Yy OO0YJAIOIIUXCS YMEHUI:
—MWCIOJb30BaTh IIOHATHS: Macca M pa3Mepbl MOJIEKYJ,

TEIUIOBOE JBHUKEHHWE AaTOMOB W MOJIEKYJI, arperarHble

COCTOSIHUSI BEIIIECTBA, KPHUCTAJUIMYECKHE W aMop(dHbIC

TeJla, HACBILICHHBI W HEHACBHIIIEHHBIA Iap, BJIAXKHOCTh

BO3/yXa; TeMmeparypa, BHYTPEHHSISI DHEPrus, TEIUIOBOU

JIBUTaTe/Ib; AJEMEHTApHBIA  DJIICKTPUYECKUW  3apsii,

DJIICKTPUYECKOE TMOJIe, MNPOBOJAHUKU W JIUIJIEKTPHUKHU,

MOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MArHUTHOE MOJIE;
—pa3nu4aTh SBJICHHS (TEIUIOBOE pacHIMpEHUE/CKaTHe,

TerJionepeaaya, TEIMJIOBOE PABHOBECHE, CMAYMBAHUE,

KallWJUISIPHBIE ~ SIBJICHUS, HCIIAPEHUE, KOHJICHCaIUs,

IUIaBJICHUE, KpHUCTAJLUIHU3alus (OTBEpACBaHKE), KHUIICHUE,

Teruionepeaayda (TerIOnpPOBOTHOCTb, KOHBEKIIUA,

U3JIyUYC€HHE);  DJICKTpU3alMsl  TeJl, B3aUMOJCHCTBUE

3apsaa0B, JICUCTBUS DJJIEKTPUYECKOTO TOKa, KOPOTKOE

3aMBIKaHHUE, B3aMMOJACHCTBHE MAarHUTOB, JcHCTBHE

MarHuTHOI'O noJast  Ha MPOBOJIHUK c TOKOM,

DIIEKTPOMArHuTHasT HWHAYKIHUSI) 0O OMHUCAaHUI0 HUX

XapaKTEepHBIX CBOMCTB M Ha  OCHOBE  OIIBITOB,

JIEMOHCTPUPYIOIIUX JTAHHOE (PU3UUECKOE SIBJICHUE;
—pacno3HaBaTh TIPOSBJICHUE M3YUYEHHBIX (PU3UUECKUX

SIBIICHUU B OKPY>KaIOIllEM MHUpPE, B TOM ducie GU3ndecKue

SIBJIECHUSI B MPHUPOJE: MNOBEPXHOCTHOE HATSIKEHUE H

KAalWUISIPHBIE  SBJICHUST B MPUPOJIEC, KPUCTAJUIBI B

npupojae, usznydyeHue CoJHIa, 3aMep3aHUE BOJIOEMOB,

MOpckue Opusbl, obOpa3oBaHHUE pOCHI, TyMaHa, WHes,

CHeETa,; DIIEKTPUYECKHUE  SIBJIEHUST B atMmocdepe,

DJIEKTPUYECTBO JKMBBIX OPraHU3MOB;, MarHUTHOE I10JI€

3emin, Apeid MOIIOCOB, POJIb MArHUTHOTO TIOJS JJIst

)KU3HU Ha 3emJie, TIOJISIpHOE CHUSHHUE, TpPH OTOM

MEePeBOAUTh TMPAKTUYECKYIO 3ajJadyy B  y4eOHYIO,

BEIIEISITH CYILLIECTBEHHBIE CBOMCTBA/TIPU3HAKHU



(pu3uyuecKkux SIBJICHUMN;

—OMNHCHIBATh HM3YyYEHHBIE CBOMCTBA Tel M (PuU3NUECKue
SBJICHUS, HCHONIB3YS ¢dusznueckue BEJIMYUHBI
(TemniepaTypa, BHYTPEHHsII  JHEpPrus, KOJHYECTBO
TEIUIOThl, yAeJbHasl TEIIOEMKOCTh BEIIECTBA, yAeJbHasi
TeI1I0Ta IJIaBJICHUS, yJeabHast TeIioTa
mapooopa3oBaHHusl, yJieJdbHas TEIUIOTA CTOPaHUs TOIJINBA,
KOA((PUIIUEHT TI0JIC3HOTO ACUCTBHS TEIUIOBOW MAIIIMHBI,
OTHOCHTEJIbHAsI BJIAXHOCTh BO3/1yXa, 93JIEKTPUYECKUMI
3apsa, Cuila  TOKa, DJIEKTPUYECKOE  HaIpsKEeHHE,
COIIPOTHUBIIEHUE IPOBOJHHUKA, YJAEJIBHOE COINPOTUBICHHUE
BellecTBa, padoTa M MOIIHOCTh 3JIEKTPUYECKOI'O0 TOKA);
NpU  ONMHUCAHWM NPABUIBHO TPAKTOBATh (PU3UIECKUI
CMBICII  MCHOJIB3YEMBIX BEJIWYUH, OOO3HA4Y€HUs U
eIUMHUNBl (PU3NYECKUX BEIIMYUH, HAXOIUTh (POPMYJIBI,
CBS3BIBAIOIIINE JAHHYIO (PU3HUECKYIO BEJIUYUHY C IPYTUMHU
BEJINYMHAMM, CTPOUTH TPaPUKU U3yYEHHBIX 3aBUCUMOCTEMN
(bU3MUECKUX BEIUYNH;

—XapaKTepHU30BaTh CBOMCTBA TeJ, (PU3UUECKHUE SIBJICHUS U
MPOLIECCHI, HCIIOJIB3YS OCHOBHbIE IMOJIOKEHUS
MOJIEKYJISIPHO-KMUHETUYECKONM TEOPUU CTPOECHHUS BEIIECTBA,
NPUHIUIT  CYNEpHo3UIMu mnojied (Ha KadeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsifa, 3akoH Oma Ui
ydyactka  uenu, 3akoH Jhkoyns—JleHna,  3akoH
COXpAaHEHMsl DHEPIrHM; MNpPU OTOM JaBaTb CIIOBECHYIO
(hopMyIHpPOBKY 3aKOHa u 3aMMCchIBaTh ero
MaTeMaTUYECKOE BbIPAKEHHUE;

—OOBSICHATH (U3NUECKHUE MPOLIECCH] U CBOMCTBA TEJI, B TOM
YHCJIE 51 B KOHTEKCTE CHUTyalui
IIPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBIISITh
NPUYNHHO-CJIEICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHHUE U3
1—2 noruyeckux maroB ¢ onopo Ha 1—2 U3yYEHHBIX
CBOMCTBa (PU3NYECKUX SBJICHUH, (PU3NUYECKUX 3aKOHOB
I 3aKOHOMEPHOCTEH;

—pemrathk pacyéTHbIe 3a71a9i B 2—3 JICHCTBUS, UCITOJIB3YSI
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3aKOHBI U  (OpMyJbl, CBs3bIBalOIIUEe  (PUINIECKUE
BEJIMYMHBI: Ha OCHOBE AaHajaW3a YCIOBUA 3aJadu
3allMCBhIBAaTh KPAaTKOE YCJIOBHUE, BBISBIISTH HEIOCTATOK
JIAHHBIX JJIs peLIeHMs 3aJayd, BbIOMpATh 3aKOHBI U
(opmynbl, HEOOXOAUMBIE sl €€ pelLIeHUs, MPOBOJUTH
pacdy€Tbl W CpaBHUBATh  IIOJyYEHHOE  3HA4YCHUE
(u3nuecKoil BEJIMUYUHBI C U3BECTHBIMU TAHHBIMU;

—pacro3HaBaTh MPoOJIEMbI, KOTOPbIE MOXKHO PEIIUTh IpU
MMOMOIIN (PU3UYECKUX METOJOB; HCHONB3Ys OIHMCAHUE
HUCCIIENOBAaHUs, BBIICIATH IPOBEPAEMOE IIPEAIIOI0KECHHUE,
OLICHUBATH IIPaBUJIIBHOCTh HopsiIKa NIPOBECHUS
HCCJICIOBAHUS, €J1aTh BBIBOBIL;

—TPOBOJAUTH ONBITHl 10 HAOJIIOJAECHUIO (PU3NUYECKUX
SIBJICHUN WM (U3HNYSCKUX CBOMCTB Ten (KalMJUISIPHBIE
SIBJICHUSI, 3aBUCHMOCTbD JIaBJICHUSI BO3yXa OT €ro o0béMma,
TEeMIIEpaTypHl; CKOPOCTH rpouecca
OCTBHIBAHUSI/HArpEeBaHUS TNPH M3JIYyYEHHH OT IIBETa
M3JTy4arolIe/IOIIOIAOIIE  MOBEPXHOCTH; CKOPOCTh
HCIIapEHHUS BOJBI OT TEMIIEPATYPhl )KUJAKOCTH U ILIOIIAIN
€€ ITOBEPXHOCTH; DJIEKTpHU3aLMsd TEJl U B3aUMOJIEHCTBUE
AJIEKTPUYECKUX 3apsiloB; B3aUMOJECHCTBUE ITOCTOSIHHBIX
MarHuTOB, BU3yaJIM3aLUsA MarHuTHBIX rnosjeun
IIOCTOSIHHBIX MarHuTOB; JEUCTBUSI MAarHUTHOIO IOJISI Ha
IIPOBOJHUK C TOKOM, CBOMCTBAa DJJIEKTPOMArHUTA,
CBOMCTBA  JJIGKTPOJBHUIaTessl  MOCTOSIHHOTO  TOKA):
(opmMyIHpOBaTh TPOBEPSIEMBIE MPEAIOI0KEHUS, cOOUPaATh
YCTaHOBKY U3 MPEAJIOKEHHOTO 000pYJOBaHUsI; ONMCHIBATh
XOJ1 OIbITa U (POPMYIUPOBATH BHIBOJBI;

—BBINIOJIHSATH NpSIMBIE W3MEPEHUS TEMIIEPATYpHI,
OTHOCHUTEJIbHOW  BJIAXKHOCTHM  BO31yXa, CHJIBl TOKa,
HaIpsODKEHUs C HCIIOJIb30BAaHHUEM AaHAJIOTOBBIX MPHUOOPOB
U JaTYMKOB  (U3MYECKUX  BEJIMYMH; CpPaBHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YYETOM 3aJlaHHOM aOCOIMIOTHOM
IIOT'PEITHOCTH;

—IIPOBOJUTH HCCJIEIOBaHUE 3aBUCHUMOCTH OJHOU
¢u3nyueckod BEIMYMHBI OT JIPYrol C HCHOJIb30BaHHUEM



NpSIMBIX ~ U3MEPEHUH  (3aBUCHMOCTb  CONPOTHUBIICHUS
MPOBOJHUKA OT €ro JUIMHBL, IUIOMIAJAX TONEPEYHOrO
CeUEHMUsT W  YJEIbHOIO  CONPOTHUBJICHUS  BEIECTBa
IIPOBOJIHUKA; CHWJIBI TOKA, MIYIIEro 4epe3 IPOBOJHMK, OT
HaIpsHKEHUs Ha IIPOBOIHUKE; HCCIIeIOBaHNE
IIOCJIEI0BATEIBHOTO M MHapajUIeJIbHOIO  COEJUMHEHMM
IIPOBOJIHUKOB): IUIAHUPOBATh MHCCIIEIOBAHUE, COOMPATH
YCTaHOBKY u BBITIOJTHSTh M3MEpEeHU, caenys
MPEUVIOKEHHOMY  IUIaHy,  (UKCHPOBATH  PE3yIbTaThI
MOJIy4YeHHON 3aBUCHMOCTH B BHJAE TaOmMI U TpaduKOB,
JieJaTh BBIBOJIBI 10 pe3yJIbTaTaM MCCIEAOBaHuUs;

—IMPOBOJIUTh KOCBEHHBbIE M3MEpEeHUs (U3NYECKUX BEJINYUH
(yoenpHasi TEIUIOEMKOCTh BEIIECTBA, COIPOTUBIICHUE
MPOBOJIHUKA, pa00Ta U MOIITHOCTH DJIEKTPHUYECKOT'O TOKA):
IUTAHUPOBATH U3MEPEHHUSI, COOMPATH IKCIIEPUMEHTAIBHYIO
YCTAHOBKY, CJIEAys NPEIOKESHHOW WHCTPYKUHH, |
BBIYUCIISITh 3HAUCHUE BEIIMYHUHBI;

—Cco0J01aTh MpaBUla TEXHUKU 0€30IaCHOCTU IpU padoTe ¢
71a00paTOPHBIM 000PYIOBAaHUEM;

—XapaKTepU30BaTh MPUHIMUIBI ASUCTBUS  HU3YUYEHHBIX
npuOOpPOB U TEXHUYECKUX YCTPOHCTB C OMNOPOH Ha HX
orucanus (B TOM 4YHCIE: CHCTEMa OTOIUICHHS JIOMOB,
TUTPOMETp, TMapoBasi TypOWHa, aMmepMeTp, BOJIBTMETP,
CUETYHK DJIEKTPUYECKON IHEPTHUH, IJIEKTPOOCBETUTEIbHBIE
NpUOOpBI, HarpeBaTeIbHbIC 3IEKTPONPHUOOPHI (IIPUMEPHI),
DJIEKTPUYECKHE  MPEJOXPAHUTENH; 3JIEKTPOMArHuT,
DJICKTPOJBHUTATENIb  MOCTOSTHHOTO  TOKAa), HCIIOJB3Ysl
3HaHUS O CBOMcCTBaX  (U3MYECKUX  SABJIEHUH U
HeoOxoaumble (pU3NIYecKrue 3aKOHOMEPHOCTH;

—pacrno3HaBaTh IPOCThIE TEXHUYECKHE YCTPOWCTBA U
M3MEPUTENbHBIE MPUOOPHI MO CXEMaM M CXEeMaTUYHBIM
PUCYHKaM (’KUIKOCTHBIN TEpMOMETD, TepMoc,
IICUXPOMETP, TUTPOMETP, JIBUTaTelb  BHYTPEHHErO
CTOpaHUsl, JJIEKTPOCKOII, PEOCTaT); COCTABIISITH CXEMBI
DIICKTPUYECKUX  IeNed C  MOCIeAOBAaTeIIbHBIM U
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napajuleJIbHbIM ~ COEJUHEHUEM  JJIEMEHTOB,  pa3iuyas
YCIOBHBIE  00O3HAYEHHUS DJEMEHTOB  AJIEKTPUUECKHUX
IeTIci;

—IOPUBOAUTE NPUMEPHI/HAXOAUTh MH(OPMALIUIO O MpUMEpPaX
IIPAaKTUYECKOIO MCIOJIb30BaHUS (PU3MYECKUX 3HAHUM B
IIOBCEIHEBHOM >KM3HHU ISl oOecredeHus: 6e301acCHOCTU IIPU
oOpalleHuH c npudopamMu u TEXHUYECKUMU
YCTpPOHCTBaAMH, COXpPAaHEHHUSI 3I0POBbSI U COOJIOJICHHS
HOPM 3KOJIOTHUYECKOI'0 MIOBEJICHUS B OKPYXKaIOLIEH Cpelie;

—OCYIIECTBIISAITh ~ TMOUCK  HHPOpMAIUU ¢duzmIecKoro
colepkaHusi B ceTu VHTepHET, Ha OCHOBE HMEIOIIMXCS
3HaHUN U IMYTEM CPABHEHMs JOMOJHUTEIBbHBIX UCTOYHUKOB
BBIJICIIATh nH(popMaIuio, KOoTopas ABJISIETCS
MIPOTHBOPEYHUBOI MIIH MOKET OBITh HEJIOCTOBEPHOI;

—WCIIOJIb30BaTh TIPH BBINOJHEHUH YYEOHBIX 3aJaHUN
Hay4YHO-IIOIYJISIPHY IO JIUTEPATypy (uzmyeckoro
COJIep>KaHUsl, CIIpaBOYHbIE MaTepHUANIbl, PECypChbl CETHU
HNntepHer; Bnaxere nOpuéMamMu  KOHCIIEKTHPOBAHUS
TeKCTa, MNpeoOpa3zoBaHus HHPOpPMAMU W3  OJHOM
3HAKOBOH CUCTEMBI B JPYIYIO;

—Co0371aBaTh COOCTBEHHBIC NMUCHMEHHBIE M KPATKHE YCTHBIC
cooOmienus, o0o0mass uHPOPMALHUI0O H3 HECKOJIBKUX
HWCTOYHHUKOB (PU3UUYECKOI0 COJIEp’KaHUs, B TOM YHCIE
MyOoJIMYHO TPEACTaBIATh Pe3yJbTaTbhl MNPOEKTHOH WU
HCCIIEIOBATENIBCKON  IE€SITEIBHOCTH; MPU 3TOM TI'PAMOTHO
WCIIOJIb30BaTh M3Yy4YEHHBIN MOHATHUHHBIN amnmapaT Kypca
(U3MKH, CONPOBOK/IATh BHICTYINIEHUE NMPE3ECHTALIUEH;

—TpU BBINOJIHEHUU YYEOHBIX MPOEKTOB M HMCCIENOBaHUU
(u3uyueckux TMPOIECCOB pachpeneisiTh OOs3aHHOCTH B
rpynne B COOTBETCTBHUU C IIOCTABJIEHHBIMU 3aJadyaMH,
CJIE€IUTHh 3a BBIIOJHEHWEM IUJIaHAa JE€UCTBUM U
KOPPEKTUPOBATH €T0, aJIEKBAaTHO OLIEHUBATh COOCTBEHHBII
BKJIaJ B NeATEeNIbHOCTD IPYIIIbL; BBICTpPauBaTh
KOMMYHHUKAaTUBHOE B3aUMOJICUCTBHUE, MPOSIBIISIA
TOTOBHOCTH pa3peniatb KOHQIUKTHI.



9 Kaace

[IpenmeTHple pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpakaTh CHOPMHUPOBAHHOCTH Yy
00yYaroluXxcsi yMEHUM:

—MWCHOJIb30BaTh  IIOHSTHUS: CHUCTEMa OTcuéTa, MaTepHalibHasi TOYKA, TPACKTOPUS,
OTHOCHUTEIBHOCTh MEXaHUYECKOro [BMKeHUs, nedopmanus (ynpyras, ILIacTAYEcKas),
TpeHHE, EHTPOCTPEMHUTEIbHOE YCKOPEHHE, HEBECOMOCTh M MEPETrPy3KH; LIEHTP TIKECTH;
abCOIIOTHO TBEPAOE TEIO, IEHTP TSHKECTH TBEPAOro Teja, PaBHOBECHE, MEXaHUYCSCKHE
KoJIcOaHUsI M BOJIHBI, 3BYK, HH(PPA3BYK U YJIbTPa3BYyK; IJICKTPOMArHUTHBIC BOJIHBI, IIKaja
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JaJIbHO30PKOCTh, CIEKTPbI UCIIYCKAHUS U
norJioneHus; ainbda-, 0eTan raMmma-u3IydeHUs , U30TOMBI, siJIEpPHAsi YHEPreTUKa,

—pa3nu4aTh sSBJIEHHUS (paBHOMEpPHOE U HEpPaBHOMEpPHOE TMPSIMOJIMHEHHOE JIBUXKEHUE,
pPaBHOYCKOpPEHHOE TMPSIMOJIUHEHHOE [BH)XEHUE, CBOOOJHOE TIaJieHue TeJll, pPaBHOMEPHOE
JIBU)KEHUE MO OKPY>KHOCTH, B3aMMOJICCTBUE TEJI, pEaKTUBHOE ABWXKEHUE, KojebaTeIbHOe
JNIBIDKEHUE (3aTyXarolllue W BBIHYXKJICHHBIC KOJIeOaHUsI), pE30HAHC, BOJIHOBOE JBUKCHHUE,
OTpaXEeHHUE 3BYKa, MPSIMOJIUHEHHOE PAaCIpOCTpaHECHUE, OTPAXKCHUE U MPEIOMJICHHE CBETa,
MOJTHOE BHYTPEHHEE OTPaKEHHE CBETa, Pa3jIOKEeHHE Oeloro CBETa B CHEKTP M CIIOKSHHUE
CHEKTPAJIbHBIX I[BETOB, AUCHEPCHUS CBETA, €CTECTBEHHAs PAaJMOAKTUBHOCTh, BO3ZHUKHOBEHHE
JIMHEHYaTOro CIIEKTpa HM3JIyUYCHHUS) MO OIMHCAHHUIO X XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OMBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NUIECKOE SIBICHHUE;

—pacro3HaBaTh NPOSBIICHUE M3YUYCHHBIX (PU3HMYECKUX SIBJICHUUN B OKpY’KaroIIeM MHUpE (B TOM
yrciie (U3NUeCcKUe SIBJICHUS B MPUPOJIL: MPUIIUBEI U OTIIMBHBI, ABMKeHHE TutaHeT COTHSYHOU
CHUCTEMBbI, PEaKTHUBHOE IBMI)KCHHE >KHUBBIX OPTaHU3MOB, BOCIIPUSTHE 3BYKOB >KHBOTHBIMH,
3eMJICTPSICCHUE, CEHCMHUYECKHUE BOJIHBI, I[yHAMH, dXO, IIBETa TEJ, ONTHYECKHUE SIBJICHUS B
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pHUpoJsie, OHMOJOTHYECKOe ACHCTBHE BHUINMOTO, YJIBTPA(PUOIESTOBOTO M PEHTIEHOBCKOTO
W3JIy4YCHUI; ©CTECTBEHHBINM pPaJUOaKTUBHBIA (POH, KOCMHUYECKHE IJIy4d, pPaJUOaKTUBHOE
W3JIy4YCHHE NPUPOIHBIX MHHEPAJIOB; JACHCTBHE pPAaJMOAKTUBHBIX H3IyYEHHH Ha OpraHU3M
YyeJoBeKa), MpPU OSTOM IMEPEeBOAUTh MNPAKTHYECKYIO 3aaady B Yy4YeOHYIO, BBLACIATH
CYILIECTBEHHBIE CBOMCTBA/TIpU3HAKU (PU3UYECKUX SBICHUM;

—OIHUCHIBaTh M3yYEHHBIE CBOWCTBA Tel W (U3HYECKUE SBIICHUS, HCIOJB3Yys (HHU3HISCKHUE
BEJIMYMHBI (CpeNHSII M MIHOBEHHAsi CKOPOCTh Tejla IpPH HEPaBHOMEPHOM JIBIIKCHHHU,
YCKOpEHHUE, MepeMelIeHne, MyTh, YII0Basi CKOPOCTh, CHJa TPEHUS, CUJIA YIPYTOCTH, CHJIA
TSDKECTH, YCKOpPEHHE CBOOOJHOTO MaJeHHUs, BEC Tella, HUMIIYyJIbC Tejla, HUMITyJIbC CHJIBL,
MeXaHu4decKass pabdoTa M MOIIHOCTb, NOTEHIHAJIbHAS DSHEPrysl TeJjia, ITOJHSTOTO HaJl
MMOBEPXHOCTHIO 3€MJIM, OTEHIIMAJIbHASI SHEPTUs CXKATON MPYKUHBI, KHHETHYECKasl SHEPIus,
MOoJIHAsE MEeXaHU4YecKasl SHEepTHs, NepHo] U YacToTa KoJIeOaHUM, JJIWHA BOJIHBI, TPOMKOCTb
3ByKa M BBICOTa TOHA, CKOPOCTh CBE€Ta, MOKa3aTeslb NMPEJIOMIIEHUsS] Cpeibl); IpU OMHUCAHUU
MPAaBWJIBHO TPAKTOBATH (PU3UYECKHI CMBICI UCIIOIB3YEMBIX BEIMYMH, 0003HAYCHHS U €IUHUIIBI
(buzmUecKkux BeIWYHH, HAXOAUTH (POPMYJIBI, CBA3BIBAIOIINE JAaHHYIO (DU3UYECKYIO BEITUUHHY
C IPYTUMU BEJITMYUHAMH, CTPOUTH TPa(PUKN U3yICHHBIX 3aBUCUMOCTEH GU3NISCKUX BEITMINH;

—XapaKTepu30BaTh CBOHCTBa Tejd, (PU3UYECKHUE SIBJICHUS M MPOIECCHI, HCIIOJb3Yysl 3aKOH
COXpaHEHUs YHEPTHH, 3aKOH BCEMHUPHOTO TATOTEHHS, TIPUHITUTI CyTTEPIIO3UIINN CHII, TPUHITATT
oTHOcUTeNbHOCTH [ammiesi, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHUS HWMITYJIbCA, 3aKOHBI
OTpa)XKEHUS U MIPEIIOMJICHHSI CBETA, 3aKOHBI COXPAHEHMUS 3apsIOBOIO U MaCCOBOTO YHCEI TIPH
SIAEPHBIX PEaKIUsIX; IIPH 3TOM JaBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3aIllUCHIBATH €TO
MaTeMaTH4YeCKOE BBIPAKECHUE;

—OOBSICHATh (PU3HMUECKHE MPOIIECCHl U CBOMCTBA TEJN, B TOM YHCJIE U B KOHTEKCTE CUTYyaIruit
MPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBIISITh IPUIMHHO-CIICACTBEHHBIE CBSI3H, CTPOUTH



00BsiICHEHHE u3 2—3 JIOTMYECKHX IIIaroB C OIIOpOM Ha 2—3 U3yYCHHBIX CBOMCTBa
(usnueckux sABICHUN, PU3NIYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

—pemars pacuéTHble 3a7aud (OMHUpPAIOIIMECs] HAa CUCTEMY M3 2— 3 ypaBHEHHI), UCIIOJIB3Ys
3aKOHbI U (DOPMYIJIbI, CBSI3bIBAIOIIME (DU3NUECKUE BEJIIMUYMHBI: HA OCHOBE aHalW3a YCJIOBUS
3a/la4M 3aIlMChIBaTh KPAaTKOE YCJIOBHUE, BBISBIATH HENOCTAIONIME WM U30BITOYHBIEC JaHHBIC,
BBIOMPATH 3aKOHBI U (POPMYJIBI, HEOOXOIMUMBIE JJISl PEIICHUS, TPOBOJAUTH PACUETHI U OLIECHUBATh
PEaTUCTUYHOCTD MOJIyYE€HHOTO 3HAaUCHUS (PU3NUECKON BEITMYUHBI;

—pacro3HaBaTh NPOOJIEMBI, KOTOPhIE MOXXHO PEIIUTH MPHU MNOMOIIH (PU3UIECKUX METOIOB;
HCIIOJIb3Ysl OIMCAaHUE HCCIIEIOBAHUS, BBIICIATH MNPOBEPSEMOE MNPEANOJIOKEHUE, OLICHUBATH
MPaBUWJIBHOCTh TIOpS/IKA IPOBEJEHUsI MCCIEAOBaHUs, JejaTh BbIBOJbI, HHTEPIPETHUPOBATH
pe3yJIbTaThl HAOJIOJIEHUH U OIBITOB;

—IIPOBOJIUTH OMNBITHI MO HAOMIOACHUIO (PU3MUECKUX SIBJICHUH WU (PU3UYECKUX CBOMCTB Tell
(n3yuenue BTOporo 3akoHa HproToHa, 3aKOHa COXpaHEHHs HEPTrUH; 3aBUCUMOCTh IEepHoa
Koe0aHuM Npy>XKMHHOTO MasiTHUKA OT MAacChl I'py3a U KECTKOCTHU MPY>KUHBI U HE3aBUCUMOCTD OT
aMILTUTYAbl MaJIbIX KOJIEOAHMH; NPSIMOJIMHEITHOE paclpOCTpaHEHUE CBETa, pa3joKeHHe Oeoro
CBETa B CHEKTP; U3y4YEHHE CBOMCTB M300pa’kK€HUS B IJIOCKOM 3€pKajie U CBOMCTB M300pa’keHUs
npeMeTa B coOMparoliel JuH3e; HaOII0IeHUe CIUIOMIHBIX U JIMHEHYAThIX CIIEKTPOB U3Ty4YeHUs):
CaMOCTOSITEJIbHO COOUPATh YCTAaHOBKY M3 U30BITOYHOTO Habopa 00OpYyAOBaHMUS; OMUCHIBATH X0
OIBITA U €T0 PE3yJIbTAaThl, (POPMYITUPOBATH BHIBOJIBI;

—IIPOBOUTH NP HEOOXOIUMOCTH CEpUI0 MPSMBIX HU3MEPEHUH, Ompeaelsisi CpeaHee 3HAuYECHHE
n3MepsieMol BeNWYMHBI ((POKYCHOE pacCTOsSHHE COOMparouieil JMH3bI); 0OOCHOBBIBATH BHIOOP
croco6a U3MepeHUs/U3MEPUTENHHOTO TTPUOOPa;

—IIpPOBOJIUTH HCCJIEIOBAHUE 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH C HMCIOJIB30BAHUEM MPSIMBIX
n3MepeHuil (3aBUCUMOCThH IYTH OT BPEMEHH IPH PaBHOYCKOPEHHOM JBH)XEHUH O€3 HaudaJbHOH
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CKOpOCTH; Ilepuoa KojeOaHUH MaTeMaTHYeCKOro MasTHUKA OT JUIMHbI HUTH; 3aBUCUMOCTHU
yIjla OTpaKeHUsl CBeTa OT yrja NaJeHUs U yrja MpeoOMJICHUs OT yIJla MaJeHHus ): IJIaHUPOBaTh
HCCIIEIOBAaHUE, CaMOCTOSITEIbHO COOMPATh YCTAHOBKY, (PMKCUPOBATh PE3yJIbTaThl IOJIYyYEHHOU
3aBUCUMOCTH (PM3MYECKUX BEJIMYMH B BUJE TAOIHI] U TPa(UKOB, I€JIaTh BBIBOJBI 10 Pe3yIbTaTaM
HCCIIEI0BAHUS;

—TIPOBOJIUTh KOCBEHHBIE U3MEPEHHST (PU3UUECKUX BEIIMYMH (CPEOHSISI CKOPOCTh U YCKOPEHHE
Tela IPU PABHOYCKOPEHHOM JIBU)KEHHMH, YCKOpPEHHE CBOOOJHOIO NaJieHUs, >KECTKOCTh
NPY>XKUHBI, KO3()GULIHUEHT TPEHUS CKOJIBKEHUS, MEXaHW4ecKasi padoTa U MOIIIHOCTh, 4acTOTa
U nepuojsl KojeOaHUW MaTeMaTUYeCKOro W MPYKUHHOIO MAasiTHUKOB, ONTHYECKasl cuja
coOmparoiieii JMH3bI, pPaguoOaKTUBHBIN (OH): IUIAHUPOBATH H3MEPEHUs; COOHMpaTh
SKCIIEPUMEHTAIbHYIO YCTAaHOBKY U BBINOJHITH W3MEPEHUs, cieays IpealoKeHHOU
WHCTPYKLUH; BBIYUCIIATh 3HAUYECHNUE BEJIMYMHBI U aHAJIM3UPOBATh IIOJyYE€HHBIE PE3YJIbTAThI C
y4E€TOM 3aJaHHOM MOIPELIHOCTH U3MEPECHUM;

—Cc00J1101aTh IPaBUJIa TEXHUKH 0€30MacHOCTH IIpH padoTe ¢ 1abopaTOpHBIM 000PYI0BaHHUEM;

—pa3au4yaTh OCHOBHBIE MPHU3HAKU HU3YYEHHBIX (PU3UYECKUX MOJEJiel: MaTepuajbHas TOYKa,
a0COJIIOTHO TBEPJIOE TEJI0, TOYECUHBIM MCTOUYHUK CBETAa, JIyd, TOHKasl JMH3a, IJIaHEeTapHas
MOJIEJIb aTOMa, HyKJIOHHAs1 MOJI€JIb aTOMHOTO S171pa;

—XapaKTepU30BaTh MPUHILIMUIIBI JIEHCTBUS M3YyYEHHBIX NPHUOOPOB M TEXHUYECKUX YCTPOMCTB C
OIOpOM Ha HUX OMHCaHMsA (B TOM YHCIIE: CIUJOMETP, JATYUKH IOJIOKEHUS, PACCTOSIHUS U
YCKOpPEHUsI, paKeTa, 3XOJOT, OYKH, MEPUCKOIl, ¢oToarmnapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOII, JIO3UMETpP, Kamepa BuibcoHa), UCONB3ysl 3HAHUS O CBOMCTBAaX (PU3MUECKHX
SIBJICHUU U HEOOXOIMMbIE (PU3UUECKHE 3aKOHOMEPHOCTH;

—MHCIIOJIb30BaTh CXEMbl M CXEMaTH4YHbIE PHUCYHKH H3YUYEHHBIX TEXHUUYECKHX YCTPOUCTB,
U3MEPUTEIIbHBIX ~ NpUOOPOB M TEXHOJOTHYECKHMX  MPOLECCOB  NPU  PEIICHUU



yueOHO-IIPaKTUUECKHUX 3a/1a4; ONTUYECKHNE CXEMBI JIJIsl IOCTPOEHUS N300paKEHUH B IIIOCKOM
3epKajie ¥ coOuparouieit JuH3e;

—TIpPUBOAUTH MNPUMEPHI/HAXOIUTh HH(GOPMALMIO O MpHUMEpax NPAKTHYECKOTO HCIOJIb30BAHHS
(hU3MYeCKUX 3HaHUM B MOBCEJHEBHON JKM3HU JI oOecredeHus: 0€30MMacCHOCTH IIPU OOpaILleHUH C
npubopaMM U TEXHUUYECKHMH YCTPOMCTBAMM, COXPAHEHHUs 3J0POBbS U COOJIIOAECHUS HOPM
SKOJIOTHYECKOI'0 OBEJICHUS B OKpY Kalolllel cpelie;

—OCYIIECTBJISITh IIOUCK HHMOpManuu (usnueckoro cojaepxaHus B cetu HHrtepHer,
CaMOCTOSITETbHO  (OPMYJIHpPYsI ITOMCKOBBIM  3alpoC, HAXOAUTh IIyTH  ONPEIACIICHHS
JIOCTOBEPHOCTH  TOJy4YeHHOW WH(OpMamuu HAa OCHOBE HMMCIOIIUXCS 3HAHUM |
JIONIOJIHUTEJIbHBIX UCTOYHUKOB;

—MHCIOJIb30BaTh IIPU BBINOJHEHUM YYEOHBIX 3aJlaHUN Hay4dHO-NOIYJISIPHYIO JUTEpPATypy
(puznyeckoro cojneprkaHus, CIpPaBOYHBIE MaTepHANIbl, pecypchl ceTu HHTepHeT; BialeTh
npuéMaMu KOHCIIEKTUPOBAHUsI TEKCTa, NpeoOpa3oBaHus MH(OOpPMAlMU U3 OJJHOW 3HAKOBOU
CHUCTEMBI B IPYTYIO;

—co3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE M YCTHBIE COOOIIEHHMS] HAa OCHOBE HWH(pOpPMALUU U3
HECKOJIbKUX HCTOYHUKOB (DU3NUECKOTO COAEpNKaHMS, IMYyOJIUYHO TMPEICTaBIATh PE3YJIbTaThl
NPOEKTHOM WJIM HCCIENOBATEIILCKOM JESTEIbHOCTH; IIPU OSTOM T'PaMOTHO HCIOJIb30BaTh
W3YYCHHBIA MOHATUIHBIN anmapaT u3y4aeMoro pasjenia (GU3MKU U CONMPOBOXKIATH BBHICTYIUJICHUE
Mpe3eHTanuen c yaéToMm ocOOCHHOCTEH ayIUTOPUU CBEPCTHUKOB.

44



w
o

ewwedlodu senoged seHdawud

TEMATHYECKOE ITNIAHUPOBAHHME

7 kaacc (68 4)

dusznyeckue MpudOPHI.
ITorpemnocTtb
U3MEPEHUH.
MexnyHapoaHas

TeMzianec OCHOBHO® OcHoBHbBIE BU/bI AeATEJbHOCTH
KHii 0JI0K, conepiKanme ydauuxcs (Ha ypoBHe y4eOHbIX
TemMa )]eﬁCTBHﬁ)l
Pa3nen 1. ®u3uka u €€ posib B NO3HAHUHN OKPYKAIOIIET0
mupa (6 4)
Pduzuka — ®dusuka — Hayka o BrisiBIIeHUe pa3nuyuii MexXay (PU3HIECKUMU U
HayKa o npupone. SIsienus XUMHYeCKUMU ITpeBpatieHusMu (MC — xumus).
npupoze (2 u) | npuponsl. Puszndeckue | Pacrno3naBanue u kiaccudukaims
SIBIICHUSL: (U3NYECKUX ABJICHUN: MEXaHUUYECKUX,
MEXAaHUYECKUE, TEIUIOBBIX, 3JEKTPUUYECKUX, MAarHUTHBIX U
TEIUIOBBIE, CBETOBBIX.
SNIEKTPUYECKUE, HaOGmtonenue u onucanue GU3NUECKUX SIBJICHUMN
MarHuTHbIE, CBETOBBIE,
3BYKOBBIE
®uznueckne | Pusnyeckue Onpenenenue LEHBI A€JIEHUS LLIKAJIbI
BeJIHYHHBI BeJIUYMHBL. M3Mepenne | uaMepurenbHoro npudopa. izmepenue IuHEHHBIX
(2 9) (pr3nyecKkux BEJIMUUH. | pa3MEpOB TEJ U MPOMEKYTKOB BPEMEHH C yUETOM

MOTPENIHOCTEH.
H3mepenne 00bEMa KUAKOCTH U TBEPAOTO Tea.

H3mepenune temriepatrypsl Ipy MOMOIIHN
JKUJKOCTHOTO TEPMOMETpPA U JIaTYUKA




19338H 6—/ "VANEND

LE

CHUCTEMA €IUHUIL

TEeMIIepaTypHbI.
BrInonHeHne TBOPUECKUX 3aJaHUM 10 MOUCKY
CIIOCO0OB M3MEPEHUST HEKOTOPHIX (PU3UIESCKUX
XapaKTEePUCTHUK, HAITPUMEDP Pa3MEPOB MAJIbIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YIaIEHHBIX

0OBEKTOB, OOJIBIIIUX PACCTOSTHUM, MAJIBIX
MPOMEXKYTKOB BpeMeHU. O0CyXKIeHne
npeJJiaraéMbIX Crioco00OB

EcrecrBenHo-
HAYYHBII
MeTO/
no3Hanus (2

1)

Kaxk ¢pusuka u apyrue
€CTECTBCHHbBIC HAYKH
U3Y4arOT IPUPOTY.
EcrecTBeHHO-Hay4YHBIN
METOJI TIO3HAHUS:
HaOII0ICHHE,
MOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIJIBUKECHHUE
TUTIOTE3, DKCTIEPUMEHT
IO TIPOBEPKE TUIIOTES,
00BsICHEHHE
HaO0JIrO1aEMOTO
sBiieHus. OnncaHue
(pusmyeckux sIBICHUM C

Br1aBHKEHHE THITOTE3, OOBSCHSIOMINX
MPOCTHIE ABJICHUS, HATIPUMEDP:

— MOYEMY OCTAHABJIMBAETCS JIBUXKYIEECs IO
FOPU30HTAILHON HOBEPXHOCTH TEJIO;

— MOYeMy B )KAPKYIO MO0y B CBETJIION OJIeXK /1€

OpoXJIagHEeH, YeM B TEMHOM.
peNIOKEHHE CIIOCOO0B MPOBEPKH THIIOTE3.

[IpoBeneHne  wuccieloBaHMsT MO IIPOBEPKE
KaKOH-IM00 THUIIOTe3bl, HANpUMEp: JaIbHOCTH
nmoyi€Ta IIapuKa, IYLIIEHHOTO TOPU30HTAIBHO,
TeM OOoJIbIlIe, YeM OOJbIIIe BBICOTA MTyCKa.
[TocTpoenue mnpocTedmnx Mojesen

(usmyecknx siBJICHUH (B BUJIC PUCYHKOB WU
CXeM), HallpuMep MaJICHUE MPEIMETa;
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IMOMOIILIO MOJIeIer

HNPSIMOJIMHEWHOE PaclpOCTPaHEHUE CBETA

Pasznen 2. HepBonaqanbnble CBE€JICHHUA O CTPOCHUU

BemiecrBa (5 )

Crtpoenue
Bemrecrna (1

4)

ATOMBI U MOJIEKYJIBI, UX
pa3zMepsl. OMbBITHI,
JIOKa3bIBAIOIINE
TMCKPETHOE CTPOCHUE
BElllECTBA

Habmronnenre u MHTEpIIpeTanus ONbITOB,
CBHJICTEJIbCTBYIOIIUX 00 aTOMHO-MOJICKYJISIPHOM
CTPOCHHUH BEIIECTBA: OIBITHI C PACTBOPCHUEM
pa3JIMYHBIX BEILIECTB B BOJIC.

OrneHka pa3MepoB aTOMOB M MOJIEKYJI €
HCIIOJB30BaHuEeM (oTtorpaduii, MOTyICHHBIX Ha
aTOMHOM CHJIOBOM MHUKpockorie (ACM).
OnpeneneHne pa3sMepoB MaJlbIX T

JIBHKEeHNE
"
B3auMOo/en-
CTBHE
YACTHIY
BemecTna (2

4)

JIBHI>KEHIE YaCTHI]
BenlectBa. CBsA3b
CKOPOCTH JABUKECHUSA
9acTHI] C
TEeMITEpPATyPOIl.
bpoyHoBckoe
nsxenue. duddyzus.
B3aumonaeiicTBrue yacTHil
BEIIEeCTBA: MPUTSI>)KEHUE
U OTTAJIKMBaHUEC

Habnronenne u o0bsicHeHHE OPOYHOBCKOTO
JBUOKEHUS U sIBIICHUS 1D Py3Un.

[IpoBenenue u 0OBICHEHUE OMBITOB 110 HAOJIIOJICHUIO

TETIJIOBOTO PACIITUPEHUS Ta30B.
IIpoBenenue u 0OBsICHEHHE OMBITOB MO
0O0HAPYKEHUIO CHJIMOJIEKYJISIPHOTO
OPUTSIKEHUS] U OTTAJIKUBAHUS




8¢

ewwedlodu senoged seHdawud

IIpooonscenue maba.

TemaTunuec

OcHOBHBIE BUABI 1eITEJILHOCTH

6 OcHoOBHOE
KU 0JI0K
OK, cofepianme yUyaummxcst (}f‘a yposHne
TEMA Y4eOHBbIX JeiicTBUI)
ArperaTHsl Arperatabie cocTtosiHus | Onrcanue (¢ UCIOIb30BaHUEM MPOCTHIX MOJICIICH )

€ COCTOSTHUSI
BelecTBa (2

4)

BEILIECTBA: CTPOCHHUE
ra3oB, JKHIKOCTEH U
TBEPABIX

(KpUCTAIIIUYECKUX) TE.

B3aumocBs3p Mexay
CBOMCTBAaMM BEIIECTB B
pa3HBIX arperaTHhIX
COCTOSIHUSIX U UX
aTOMHO-MOJICKYJISIPHBIM
CTPOEHHEM.
OcobennocTtu
arperaTHbIX COCTOSIHUI
BO/IbI

OCHOBHBIX pa3JIMYUi B CTPOEHUU ra3oB,
YKUJIKOCTEW U TBEPJIBIX TEIl.

OO0BsicHEHHE MaJION CKUMAEMOCTH KUIKOCTEH U
TBEPABIX TEJ, 00JIBIION CXKMUMAEMOCTH Ir'a30B.
OOBbsicHeHHe coxpaHeHUs (HOpMbI TBEPABIX TeN U
TEKY4YECTH KUIKOCTH.

[IpoBeneHnue onbITOB, JOKA3bIBAIOIIHNX, YTO B
TBEPAOM COCTOSIHUM BOJIBI YaCTHUIIbI HAXOIATCS B
CpEeIHEM Jajibliie IpyT OT Apyra(mjIoTHOCTh
MEHBIIIE), YEM B JKHIKOM.

VYcTaHOBIIEHUE B3aUMOCBSI3H MEXKIY
0COOEHHOCTSIMU arperaTHbIX COCTOSIHUM BOJIbI U
CyIIECTBOBaHMEM BOAHBIX opranu3sMoB(MC —
Ouosorusi, reorpadus)

Paznen 3. /IBu:keHue u B3aumoseiicteue tea (21 u)




Mexanuuec
Koe
ABHKeHHeE (3

4)

Mexanungeckoe
JIBMDKeHUE. PaBHOMEpHOE
1 HEpaBHOMEPHOE
nBuxkeHue. CKopocTb.
Cpennsiss cKOpoCTh IIpU
HEpPaBHOMEPHOM
IBYOKEHUH. Pacuér mytn
U BPEMEHH JIBUIKCHUSI

HccnenoBanue paBHOMEPHOI'O ABUKEHUS U
OIpEJICJICHUE €ro IPU3HAKOB.

Habnronenne HepaBHOMEPHOTO BHXKEHUS U
OIpEJICJICHUE €ro OTINYUN OT PABHOMEPHOTO
JOBUKCHUSL.

Pemenue 3amauy Ha onpeneneHue MyTH, CKOPOCTH

W BPEMEHH PAaBHOMEPHOI'O JBUKCHMUS.
Amnanmu3 rpa¢uKOB 3aBUCUMOCTH ITYTH U CKOPOCTH
OT BPEMEHU

HNuepuus,
Mmacca,
IJIOT-
HocTh (4

1)

SIBneHue HHEPUUH.
3aKOH MHEPLIUH.
BzaumoaeiictBue Ten
Kak MpUYrHa
U3MEHEHUS CKOPOCTH
JOBHWKEHUS TEJI.

OOBsicCHEeHHE U TPOTHO3UPOBAHHE SIBJICHUM,
00YyCJIOBJICHHBIX HHEPIMECH, HATIPUMEDP: YTO
IIPOUCXOJUT NPU TOPMOKEHUU WJIY PE3KOM MaHEBpE
aBTOMOOWJISI, TOYEMY HEBO3MOXHO MIHOBEHHO
MPEKPATUTh JIBUKEHHUE Ha BEJIOCUIIEIE WU
CaMOKaTe M T. J.
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Macca kak Mepa
WHEPTHOCTH TEJA.
[ImoTHOCTH BelecTna.
CBs3b INIOTHOCTH C
KOJINYECTBOM MOJIEKYJI B
enuHulle 00BEMa
BEIllECTBa

[IpoBenenue u aHaau3 ONBITOB, IEMOHCTPUPYIOIINX
W3MEHEHHE CKOPOCTH ABMKEHUS TeJla B pe3yJIbTaTe
JIEMCTBUS HA HErO JIPYyTHX Tell.

Pemenne 3aga4 Ha onpeneneHne Macchl Tela, ero
00bEMa U IIIIOTHOCTH.

[IpoBenenue u aHaiu3 OIMBITOB,
ACMOHCTPUPYIOIIHUX 3aBUCUMOCTb U3MCHCHUA
CKOPOCTH T€Jla OT €r0 MaccChl MPH B3aUMOACHCTBUH
Tel. MI3Mepenne Macchl Teia pa3jJIndyHbIMU
cnnocobamu. OnpejenieHre TIOTHOCTU TeJia B
pe3yJibTaTe U3MEPEeHHsl ero Macchl U 00bEMa




Cuia. Buabl
cni (14 4)

Cuia kak
XapakTepUCTUKA
B3aMOJEHUCTBHUS TEII.
Cuia ynpyroctu u
3akoH ['yka.
N3mepenue cuiibl ¢
IOMOIIIBIO
JMHaAMOMeETpa. fSBieHue
TSTOTEHUS U CHUJIA
Tsokectu. Cuia
TSDKECTH Ha APYTUX
riaHerax. Bec Tena.
HeBecomocTb.
CnoxeHue cuil,
HaIpaBJICHHBIX 1O
OTHOU MPSIMOM.
PaBHOzelicTBYOIIAs
cuit. Cuina TpeHus.
Tpenue CKOJIbXEHUs U
TpeHue nokos. Tpenue B
MIPUPOJIC U TEXHUKE

N3yuenune B3auMOAeHCTBUSA KaK IPUYHMHBI
W3MEHEHHsI CKOPOCTHTEJa WU ero Aedopmanumn.
OnucaHue peaabHbIX CUTyalluil B3aUMOJIEUCTBUS Tell
C IIOMOIIBIO MOJIEJIEH, B KOTOPBIX BBOJUTCS IIOHATHE U
n3o0paxeHue cuibl. Mi3yueHne cuiibl ynpyrocTH.
HccnenoBanue 3aBUCUMOCTH CUJIBI YIIPYTOCTH OT

VIUTHHCHUST PE3MHOBOTO IITHYPa WU MPY>KHHBI
(c mocTpoeHneM rpaduxa).

AHau3 NpakKTUYECKUX CUTyallMi, B KOTOPBIX
MPOSIBIISIETCS IEHCTBUE CUJIBI YIIPYTOCTH
(ynpyrocts Msiua, KpOCCOBOK, BETOK JI€peBa U Ap.).
AHanu3 cutyalui, CBA3aHHBIX C SIBJICHUEM
TsiroTeHust. O0bsiCHeHHe OpOUTAIBHOTO JBHUXKEHUS
IJIAHET C UCTIOJIb30BAHUEM SIBJICHUS TATOTEHUS U
3akoHa uHepuuu (MC — actponomus). Mzmepenue
Beca Tejla ¢ MoMOlIblo0 JuHamoMeTpa. OO6ocHOBaHHUE
3TOro cnocoba U3MepeHusl.

AHanu3 1 MOJEIIMPOBAHUE SIBJIEHUSI HEBECOMOCTH.
DKcnepuMEeHTAJIbHOE MOTyUeHHUE MpaBuia
CJIOKEHMS CUJI, HAIIPABJICHHBIX BJOJIb OJTHOM
npsmoii. OnpeneneHne BETUYUHbI

PaBHOAECHUCTBYIOIIEH CHUJI.
HN3y4denune cuiibl TPEHUS CKOJIBKECHHUS U CHITBI
TPEHUS TOKOSI.




or

ewwedlodu senoged seHdawud

IIpooonscenue maba.

TemaTnuec
KM 0JI0K,
TEMA

OcHoBHOE
co/iep:KaHue

OcHOBHBIE BUABI 1eITEJILHOCTH
yuyamuxcsi (Ha ypoBHe
Y4eOHBbIX JeiicTBUI)

HcciienoBanre 3aBUCHMOCTH CHIIBI TPSHHS OT
Beca TeJau CBOWCTB TPYIIUXCS

IIOBEPXHOCTEM.

AHaJIN3 TPaKTUYESCKUX CUTYaIUid, B KOTOPBIX
MIPOSIBIISICTCST ICUCTBUE CUJIBI TPCHHS,
HCTOJIB3YIOTCS CTIOCOOBI €€ YMEHbBIIIEHUS UITU
yBeJUYeHHUS (KaTaHUE Ha JIbDKaX, KOHbKaX,
TOPMOKEHHE aBTOMOOMIIS, NCTIOJIb30BAHUE
IIOAJIIMUITHUKOB, INIaBaAHUE BOJAHBIX )KUBOTHBIX U
np.) (MC — Guonorusi).

Pemenue 3amau ¢ ucnosb3oBaHueM (GOpMYIT s
pacd€ra CHIIBITSXKECTH, CHIIBI YIIPYTOCTH, CHUITBI
TpeHUs

Pa3znen 4. /laBieHue TBEPABIX Tell, JKUAKOCTEH U ra3oB (21

1)




JlaBJjieHne.
ITe- pepaua
naBJie- HUS
TBEPABIMU
TeJlaMHu,
JKHJIKO-
CTSIMHM U
razamm (3 1)

JlaBnenune. CriocoOBbI
YMEHBIIICHUS U

YBCIIUYCHUSA JaBJICHUA.

JlaBieHnue raza.
3aBHUCUMOCTD JaBJICHUS
razaor oonéma u
TeMIIepaTyphl.
Ilepenaua naBneHus
TBEPJIBIMU TEJIAMH,

KUIAKOCTSAMU U I'a3aMU.

3akoH ITackans.

AHanu3 1 00bsICHEHHE ONBITOB U

IIPAKTUYECKUX CUTYyalllil, B KOTOPBIX

MIPOSIBJIAETCS CUJIA JABJICHUS.

O6ocHOBaHHE CIOCOOOB YMEHBILIECHUS U YBEIUYEHUS
JaBieHus. M3ydeHnne 3aBUCMMOCTH JABJICHUS ra3a OT
00bEMa u Temrepatypsl. 3ydenne ocoOeHHOCTEH
Hepenadu AaBJIeHUS TBEPABIMU TEJIAMMU, KUIKOCTIMHU
u razaMu. OOOCHOBaHHUE PE3YyJITATOB OIBITOB
OCOOEHHOCTSIMU CTPOEHUS BEIIECTBA B TBEPIIOM,

KUIKOM
1 ra3000pa3HOM COCTOSTHUSX.

ITneBMaTHueckue DKCIIEPUMEHTAIILHOE JI0Ka3aTEIbCTBO
MallWHbI 3akoHa [Tackans. Pemienue 3aj1a4 Ha pacu€r
JaBJIE€HUS TBEPAOTO TEJIA
JlaBienue 3aBUCHUMOCTH HccnenoBanue 3aBUCHMOCTH JaBJIEHHUS SKUIKOCTU OT
skuakoctu (5 NaBIICHUS TTyOUHBI TTIOTPYKEHUS U TUIOTHOCTH KUJIKOCTH.
q) JKHUAKOCTH OT HaGmronenune n oObsICHEHHE THIPOCTATUYECKOTO
Ty OUHBI napajokcaHa ocHoBe 3akoHa I[lackars.
MOTPY>KECHHUSI.
I'mapocratnaecknit

apagoKc.
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CoooOmiarormuecs
COCY/IBI.
I'mppasinueckue
MEXaHU3MBI

H3ydenue cooOlarmmuxcs cocy/10B.

Pemenue 3ana4 Ha pacuyér AaBJIE€HUS )KUJIKOCTH.
OOBsicHeHHe TIPUHLUIA JACHCTBH
TUAPABIMYECKOIO IIpecca.

AHanu3 1 00bsICHEHUE NPAKTUYECKUX CUTYyalluH,
JIEMOHCTPUPYIOLUX MPOSIBJICHUE AaBJICHUS
YKUJKOCTU U 3aKkoHa [lackaist, Hanpumep nmporeccoB
B OpraHusme npu riryookoBogHoM HbipsiHuu (MC —
OuoJIorus)

AtMocdepH
oe
napjenue (6

4)

AtMmocdepa 3emitn u
atTMocdepHoe
nasieHue. [IpuamuHbI
CYIIECTBOBaHMS
BO3YIIHON 000JIOYKHU
3emin. OTIBIT
Toppuuennu.
HN3mepenue
aTMoc(hEepHOTO
JIaBJICHUSI.

3aBUCHUMOCTH
aTMoc(epHOro TaBICHUS
OT BBICOTHI

HaJl YpOBHEM  MOpS.
[TpuGopsl T

DKcrnepuMeHTaIbHOe OOHapy)KeHue aTMOC(HEpHOro
JaBJIeHUs. AHAIU3 U OOBbCHEHHE ONBITOB U
NIPAaKTUYECKUX CUTYyaIluH, CBSI3aHHBIX C
JieficTBHEM aTMOC(HEPHOTO JaBJICHUS.
OOBsicHeHHE cylIecTBOBaHUs aTMOc(hepbl Ha 3emIie
1 HEKOTOPBIX IJIaHETaX UJIN €€ OTCYTCTBUS Ha
npyrux rianerax u Jlyne(MC — reorpagus,
aCTpOHOMMS).

OOBbsicCHEeHHEe U3MEHEHUS TIIOTHOCTH aTMOC(ephl

C BBICOTOM M 3aBUCUMOCTH aTMOC(HEPHOTO
JTaBJICHUSI OT BBICOTHI.

Pemenne 3amau Ha pacuér arMocdepHOro
JasieHus. M3ydeHue ycTpoucTsa
OGapomMeTpa-aHepouIa




M3MEpeHUS
arMocgepHOro
JIaBJICHUS

JlelicTBHe
KUTKOCTH H
razana
NOrpy:kéHHoe
B HUX TeJto (7

)

JenicTBUE )XKHUJIKOCTU U
raza Ha NOrpy>k€HHOE B
HHUX TENO.
BrITankuBaronias
(apxumenoBa) cuia.
3akoH Apxumena.
IInmaBanue Te.
BoznyxonmaBanue

DKCIIEpUMEHTAIbHOE OOHAapyKeHue NeUCTBUS
JKMJKOCTH U ra3daHa NOrpy>KEHHOE B HUX TEJO.
OrmpeiesieHUe BHITATKUBAIOIICH CHUITHI,
JICUCTBYIOILIEH Ha TEJO0, TOTPYKEHHOE B
JKUJIKOCTb.

IIpoBeneHue u 006CyKI€HHUE OIBITOB,
JEMOHCTPHUPYIOIINUX 3aBUCUMOCTD
BBITAJIKUBAIOIIIEN CHJIBI, J€HCTBYIONIENH Ha TEJIO B
KUJKOCTH, OT 00bEMA MOTPYKEHHOU B )KUJIKOCTh
YacTH TeJIau OT INIOTHOCTH KUJIKOCTH.
HccnenoBanue 3aBUCMMOCTH BECa TEJIa B BOJIE

OT 00BEMaTIOrpy>KEHHOMN B )KUJIKOCTh YaCTH
Tena.

Penrenue 3ana4 Ha mpuMeHEHUE 3aKOHA
ApxuMesna 1 yCI0BHUs IJIaBAHUS TeEJI.




w

ewwedlodu senoged seHdawud

Oxonuanue mabu.

TemaTunuec

OcHOBHBIE BUABI 1eITEJILHOCTH

6 OcHoBHOE
KU 010K, coepKanme ydyammxcst (}f‘a ypoBHe
TEMA Y4eOHBbIX JeiicTBUI)
KonctpyupoBanue apeomerpa uiu
KOHCTPYHUPOBAHHUE JIOJKHU U OIpeiesieHre e
Ipy30I04bEMHOCTHA
Pa3nen 5. Pagora u MmomHoCTh. JHeprus (12 4)
Pabora n MexaHnunueckas paboTa. | DKCIIEpUMEHTaIbHOE OIpE/IeICHUE MEXaHUYECKON
Mour- Hocth (3 | MomntHOCTh paloThI CUJIBI TSIPKECTH HPU MAJSHUU Tela U CUIIbI
q) TPEHUs IPU PAaBHOMEPHOM NIEPEMEIIEHUH TeJla IO

TOPU30HTAJILHON IOBEPXHOCTH.
Pacuér MomHocTH, pa3BUBacMOU IIPU ITOABEME
10 JiecTHUIIEe. Pelienne 3agau Ha pacuér

MEXaHUYECKOW paboThl 1 MOITHOCTH




IIpocTsie IIpocteie MexaHnu3Mbl: | OnpenesieHue BBIMIPHINIA B CUIIE IIPOCTBIX
Mexanm3msl (5 | pbruar, OJIOK, MEXaHU3MOB HallpUMepe pblyara, HOJABUKHOIO U
q) HAKJIOHHAs INIOCKOCTh. | HEMOABHKHOI'O OJIOKOB, HAKJIOHHOU INIOCKOCTH.

IIpaBuno paBHOBeCHS HccnenoBaHue yciaoBHsi paBHOBECHS pblyara.

peruara. Ilpumenenue OO6napy>keHrue CBOMCTB MPOCTHIX MEXaHU3MOB B

IIpaBUJIa PaBHOBECHUS pa3IM4YHBIX UHCTPYMEHTAX U

pbluara K GJ10Ky. IIPUCITIOCOOJIEHUSIX, UCTIOJIB3YEMBIX B OBITY

«30J10TOE TPABUIO» 1 TEXHHUKE, a TaK)Ke B KUBbIX opranuzMax (MC

mexanuku. KITJ{ — Ouomnorus). DKCIepUMEeHTaIbHOE

MPOCTBIX MEXaHU3MOB. | JI0Ka3aTEJIbCTBO PABEHCTBA PadbOT MpH

[IpocThie MeXxaHM3MBI B | IPUMEHEHUH IIPOCTHIX MEXAHU3MOB.

OBITY U TEXHHKE. Omnpenenenue KIIJ] HakKJIOHHON NJIOCKOCTH.

PLIuaru B Teie Pemrenue 3a1a4 Ha NpUMEHEHHUE IIPaBUJIA

qeJIOBEeKa paBHOBecus pberyara nHa pacuét KII/]
Mexanuveck | Kunernueckas u OKCHEPUMEHTAIBHOE ONPEACIICHUE U3MEHEHUS
asi JHeprus MOTEHLIMAJIbHAS KHHETUYECKON M MOTEHIINAJIbHOW SHEPTUH Teja
(4 9) SHEPTHUs. IIPU €r0 CKATBIBAHUM 10 HAKJIIOHHOM INIOCKOCTH.

IIpeBpamenue ogHOrO
BHJ1a MEXaHHNYC-
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CKOM DHEPIruM B
Apyrou. 3akoH
COXpaHEHUS U
W3MEHEHUs DHEPTUU B
MEXaHUKe

®dopmynMpoBaHHE HAa OCHOBE HMCCIICIOBAHHS 3aKOHA
COXpaHCHHS MEXaHUYECKON SHEPTHH.

OOcyxkIeHre TpaHuIl IPUMEHUMOCTH 3aKOHA
COXpaHCHHS SHEPTHH.

Pemrenue 3aau ¢ MCmosab30BaHUEM 3aKOHA
COXpaHEHHs YHECPTUU

PezepBHoe Bpems (3 u)

8 kaacc (68 4)

H CBOHCTBA

BeliecTsa (/ 4)

MOJICKYJISIPHO-KUHETUYE
CKOU

TEOPUU CTPOECHUS
BEI[eCTBA.

Macca u pasmepsl
aTOMOB

TeMzulTﬁntlec OCHOBHOE OcHOBHbIE Bm[(bl )leﬂTe.]IbHOCTﬁl/I
KHii 010K yaumxcsi (Ha ypoBHe y4eOHbIX
’ cofepiKaHme yvammxces yp y
TeMbl AelCTBUIA)
Pa3nen 6. TemuioBbie siBjieHus (28 )
Crtpoenne OcHoBHbIe nonoxeHust | HaOmronenue u mHTEpHpeTanusi ONbITOB,

CBHU/JICTCIILCTBYIOIIHNX
00 aTOMHO-MOJIEKYJISIPHOM CTPO€HUM BELIECTBA:
OIIBITHI C pac-

TBOPEHWEM PA3JIMYHBIX BEIIECTB B BOJIE.

Pemenue 3amay 1mo ONEHUBAHUIO KOJIUYECTBA aTOMOB
nJIM MOJIC-




U MOJIEKYJ. OIBITHI,
oJ-
TBEPXKIAIOIINE OCHOBHEIE

IOJI0YKEHUS MOJIEKYJISIp-

HO-KUHETUYECKON
TEOPHUHU. .
Mozaenu TBEpIOTO,
JKHUIKOTO

U ra3000pa3HOro
COCTOSIHHU
BEIIECTBA.
Kpucrajummyecknue

U aMop(HbIE TBEPIbIC
Tea.

KyJI B €eJUHUIIE OObEMA BEIIECTBA.

AHaIn3 TEKCTa APEBHUX aTOMUCTOB (HAIIpUMED,
dparmenra _

1ooMbI JIykpenus «O npupoae BELIE» ) C
HU3JI0KEHIIEM OOOCHO-

BaHUM aTOMHOM T'MIIOTE3bI (CMBICIIOBOE YTEHUE).
O1eHka _
yOeqUTENbHOCTH 3TUX OOOCHOBAHUM.

OO0BsiCHEHNE OPOYHOBCKOI'O JABUKEHUS, SIBIICHUS
b dysun

U pa3Indui MEXIY HUMH Ha OCHOBE ITOJIOKEHUNA
MOJIEKYJIAD- .

HO-KMHETUYECKOU TEOPUU CTPOCHUS BEIIESCTBA.




ewwedlodu senoged seHdawud

IIpooonscenue maba.

TemaTnuec
KM 0JI0K,
TEMA

OcHoBHOE
co/iep:KaHue

OcHOBHBIE BUABI 1eITEJILHOCTH
yuyamuxcsi (Ha ypoBHe
Y4eOHBbIX JeiicTBUI)

OO0BsicHEHUE CBOMCTB
ra3oB, JKHIKOCTEH U
TBEPABIX TEN HA
OCHOBE TTOJIOKCHUM
MOJIEKYJISIPHO-KUHETHYE
CKOH TEOpHH.
CmauyuBanue u
KanuUJIsipHbIE
SIBJICHHSI.

TemnoBoe
pacuMpeHue u
ckaTtue

OOBsicHEeHHE OCHOBHBIX Pa3JIMYUil B CTPOCHUH
ra3oB, )KUJIKOCTEN U TBEPABIX TEJ C
HCIIOJIb30BaHUEM IOJIOKEHUH
MOJIEKYJISIPHO-KMHETUYECKONU TEOPUN CTPOCHUSA
BEIIECTBA.

[IpoBeneHre ONbITOB MO BBIPAIIMBAHUIO KPUCTAIIJIOB
IIOBAapEHHOM COJIM WJIH caxapa.

[IpoBenenne u oOBICHEHUE OMBITOB,
JIEMOHCTPUPYIOIINX KalTUJIJISIPHBIE SIBJIEHUS U
SIBJICHHE CMadyuBaHUsI.

OOBsiICHEHUE POJIU KaMWJUTSIPHBIX SIBICHUM IS
MOCTYIUJIEHUS BOABI B OpraHu3M pactenuit (MC
— Ouoinorus).

Habmronenue, npoBefeHne 1 0ObSICHEHUE OIBITOB
110 HAOJIIOJICHUIO TEIJIOBOI'O PacUIMpPEHHUs Ta3oB,
JKUIKOCTEU U TBEPABIX TEII.

OOBbsicHEeHHE COXpaHEHHsT 00bEMA TBEPABIX TE,
TEKY4YECTH KUIAKOCTH (B TOM UHCJI€, Pa3HUIIBI B
TEKY4EeCTH JJIsI Pa3HBIX )KUJIKOCTEH), TaBJICHUS
rasa.




[IpoBeaeHue OMBITOB, IEMOHCTPUPYIOIINX
3aBUCHMOCTbH JaBJICHHS BO3/IyXa OT €ro oobéma u
HarpeBaHUs WIN OXJIAXKICHUS,

u ux 0o0BsICHEHHE Ha OCHOBE
ATOMHO-MOJIEKYJISIPHOTO yUYCHUs. Ananus
IIPaKTUYECKUX  CUTyallui, CBA3aHHBIX  CO

CBOMCTBAMM I'a30B, )KUJIKOCTEU U TBEPABIX TENI

TenyoBbie
npoueccoi (21

1)

Temnepatypa. CBs3b
TeMIepaTypsl CO
CKOPOCTBIO TEIJIOBOTO
JIBMDKEHMS YACTHII.
Bnyrpennss

SHEprus.

Crioco6s1

U3MEHEHUsI

OO0ocHOBaHUE TIPaBUJI U3MEPEHUSI TEMIIEPATYyPhL.
CpaBHEHHE pa3IMYHBIX CIIOCOOOB M3MEPEHUS U
IIKaJd TEMIEPaTypHhL.

HaoOmonearne 1 00bsICHEHUE OIIBITOB,
JIEMOHCTPHUPYIOIINX U3MEHEHNE BHYTPEHHEHN
SHEPrUH Tejia B Pe3yJibTaTe TeIUlonepeiadu u
paboThl BHEIITHUX CHIL.
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BHYTPEHHEN SHEPIUH:
Teronepeaada u
COBepIlIeHUE PAaOOTHI.
Buael Terionepenaun:
TEIJIONPOBOJHOCTD,
KOHBEKIUS, U3JIyYECHHE.
KonnuecTBo
TEIJIOTHI. Y AebHas
TEIITOEMKOCTD
BEIIECTBA.
TermoobMeH u
TEIUIOBOE

paBHOBECHE.
YpaBHeHUe
TEMJIOBOTO

OamaHca.

[InaBnenue n
OTBEpJCBaHUE
KPHUCTAIUTUIECKUX
BEIIECTB. Y neibHas
TEMI0TAa MJIaBJICHUS.
[TapooGpa3oBanue

U1 KOHJIEHCAIIUS.
Hcnapenne. Kunenue.

Habntonenne n o0bICHEHNE ONBITOB, OOCYXKACHUE
MPAaKTUYECKUX CUTYyalUH, IEMOHCTPUPYIOIINX
pa3iauyHbIe BUABI TEILIONEpe ayuH:
TEIUIONIPOBOIHOCTh, KOHBEKIINIO, U3TyYCHHE.
HccnenoBanne siBIeHHs TEIIIOOOMEHA MpPH
CMEIIMBAHUHU XOJIOJHON U TOPSYEH BOJBI.
Habntonenue yctaHOBIIEHUS TEMIIOBOTO

paBHOBECHUSI MEXY TOpsiYeil U XOJIOJAHOU BOJOM.
Onpenenenue (M3MEpeHUE) KOIUYECTBA TEILIOTHI,
MOJIY4Y€HHOT'0 BOJIOM MPHU TEIUIOOOMEHE C HarpeThIM
METAJUIMYECKUM LUJINHAPOM.

Onpenenenue (U3MepeHUe) yAETbHONU TEMI0EMKOCTH
BeniecTBa. Pemienre 3a1a4, CBI3aHHBIX C
BBIUMCIICHUEM KOJMNYECTBA TEIJIOTHI U TEIJIOEMKOCTH
MpU TeTII000MEHE.

AHanu3 cuTyalui MpakTUYeCKOro NCHOJIb30BaHUS
TEIUIOBBIX CBOMCTB BEIIECTB U MaTEpUAJIOB,
HalpuMep B LEJSAX SHEProcoepeKeHUs :
TETJIOU30JISIIIUs, SHEProcOeperarome KppIiu,
TEPMOAKKYMYJIATOPHI U T. 1.

HaOmronenue siBJIeHUN UCIapeHus U
KOoHAeHcanuu. McciaeqoBanue npoiecca
WCTIApPEHUS Pa3IUYHBIX KUJIKOCTeH. OOBICHCHUE
SBJICHUM HCTIApEHMs] M KOHJIEHCAllUM Ha OCHOBE




Y nenpHasa TeminoTa
mapooOpa3oBaHUs.
3aBUCUMOCTh
TeMIIepaTypbl KUIICHUS
oT atMoc¢epHOTO
naBieHus. BiaxxHocts
BO3yXa.

DHeprus TOIIMBA.

VYV nenbpHas TEIIOTA
cropaHus.

[Ipuniuns! paGoThl
TETUIOBBIX JBUTATEIEH.
KII/I TeruioBoro
JIBUTATES.

TermioBbie TBUTATETN U
3alIuTa OKpYy >Karolen
Cpelbl.

3aKOH COXpaHEHHUs U
MpeBpaIICHUS
SHEpPrum B Mexa-

aTOMHO-MOJICKYJISIPHOTO YUCHHS.
Habntonenne u 00bsicCHEHHE Mpolecca KUMCHUs], B
TOM YHCJI€ 3aBUCUMOCTHU TEMIIEPATypPbl KUIIEHUS OT
JTaBJICHUS.

Onpenenenue (M3MEpEHNE) OTHOCUTEIBHOM
BJIQYKHOCTH Bo3ayxa. HaGmronenue nporecca
TUTABJICHUS] KPUCTAJUIMYECKOTO BEIECTBA,
HaTrpuMep JibJa.

CpaBHEHHE TPOILIECCOB TIABJICHUS
KPUCTAJUTMICCKUX TEI U Pa3MITUCHUS TTPHU
HarpeBaHWU aMOP(HBIX TEI.

Omnpenenenve (M3MepeHUE) YASTbHOW  TEIJIOTHI
ruiaBiieHus Jbaa. OObsICHEHUE SIBJICHUM TUIABJICHUS U
KpUCTAITU3aIllUN Ha OCHOBE
aTOMHO-MOJICKYJISIPHOTO YUEHHUS.
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IIpooonscenue maba.

TemaTnuec
KM 0JI0K,
TEMA

OcHoBHOE
co/iep:KaHue

OcHOBHBIE BUABI 1eITEJILHOCTH
yuyamuxcsi (Ha ypoBHe
Y4eOHBbIX JeiicTBUI)

HHNUYCCKUX "N
TCIIJIOBBIX
IIponoeccax

Pemienue 3a1a4, CBsI3aHHBIX C BHIYUCICHUEM
KOJIMYECTBa TEIJIOTHI B IIpOLeccax TeIIonepenadyun
IIpY IUIABJICHUU U KPUCTAJUIN3AaLUU, UCIIADEHUN U
KOHJICHCAIIUH.

AHanu3 cuTyanyi NpaKTU4eCKOro IPUMEHEHUs
SIBJICHUH TUIaBJICHUS U KpUCTAJJIN3alluU,
HaIlpumep, HOTyUYEHUE CBEPXUNUCTBIX

MaTE€pHaaoB, COJIEBasl IPeJIKa U JIp.

Amnanu3 paOoThl U 00bsICHEHUE NIPUHIIUIIA JTEUCTBUS
TEIIOBOT'O IBUTATEIS.

Brruncienne koanuecTBa TEIJIOTHI, BBIAEISIOLIETOCS
IIPU CTOPAHUH PA3IAYHBIX BUAOB ToruinBa, U KII/{
JIBUTATE.

OO6cCyXaeHne dKOJTOTUUECKUX TTOCIIeICTBUI
HCTOJIb30BaHUsl ABUTATENIel BHYTPEHHETO

CropaHusl, TEIUIOBBIX U TMAPO3JIEKTPOCTAHIIUN
(MC — skonorusi, XUMHs )

Paznen 7. DjiekTpuueckue 1 MarHUTHbBIE siBJaeHust (37 1)




DIeKTPUYECK
He3apsabl.
3apa-
’KeHHbIE TeJia
U UX
B3aNMOJeli-
crBue (7 4)

SHGKTpI/IBaHI/IH TCII.

JBa pona
SJIEKTPUYECKUX
3aps10B.
BsaumoneriictBue
3apsHKEHHBIX TEl.
3akoH Kynona.
DJIEKTPUUECKOE
nose. [puHiun
CYTIEpIO3UIIUU
AIIEKTPUYECKUX
noJieri. Hocurenu
AIIEKTPUUECKUX
3apsA0B.
DnemMeHTapHbIH
IEKTPUYECKUN

3apsif.

Habnronenne u mpoBeIeHNUE OMBITOB MO
AJICKTPU3AIMU TEJIIPU CONMMPUKOCHOBSHUU U
WHAYKIUECH.

Hab6aronenune U 00ObsICHEHHE B3aUMOIEHCTBHS
OTHOUMEHHO M PA3HOMMEHHO 3apsHKEHHBIX TeJl.
OOBsICHEHHE TPUHIATIA JCHCTBUS
anekTpockorna. O0bsSICHEHUE SIBICHUHN
AJICKTPHU3AIUH TIPU CONPUKOCHOBEHUH TSI U
WHIYKIIMEH C UCITOJIb30BaHUEM 3HAHUM O
HOCHUTEIISIX DJICKTPUYCCKUX 3aPs/I0OB B BEIISCTBE.
PacrniosnaBanue u 0OBLSICHEHUE SIBJIEHUN
AJISKTPU3AIMN B MIOBCETHCBHOM XKU3HU.
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CtpoeHue aTroma.
[IpoBoaHMKHU U
JIUDJIEKTPUKU. 3aKOH
COXpaHEHHUS
AJIEKTPUYECKOTO 3apsizia

HaOmonenue u 00ObICHEHHE OIBITOB,
WUTFOCTPUPYIOIIUX 3aKOH COXPaHCHUSI
2JIEKTPUYECKOTO 3apsija.

HabmroieHre OnpITOB 0 MOJACIHPOBAHUIO
CHJIOBBIX JII/IHI/II‘/JI C')JIGKTpI/I‘-ICCKOFO I10JI4.
HccrenoBanre NeMCTBUS DICKTPHUECKOTO IO Ha
HpOBOI[HI/IKI/I nu I[I/IB.HCKTpI/IKI/I

ITocTOosTHHBI
71

3JIeKTpUYec
KkuiiTok (20

)

DIEKTPUIECKHUMN TOK.
YcaoBus
CYIIECTBOBAaHUS
AJIEKTPUISCKOTO TOKA.
Hcrounuku
IMOCTOSIHHOTO TOKa.
HevicTBus
AIIEKTPUYECKOTO TOKA
(TemsioBoeE,
XUMHYECKOE,
MarHuTHOE).
DIEKTPUIECKUMN TOK B
JKUJIKOCTSIX U Ta3ax.
DJeKTpuyecKas 1enb.
CunaToxka.
DJIeKTpHUIECKOe

HaGnronenue pa3nuuHbIX BUJAOB JI€HCTBUS
AJIEKTPUYECKOTO TOKA U OOHAPYKEHHE ITUX BUIAOB
JefCTBUS B MOBCEIHEBHOM )KU3HHU.

COopka u ucHbITaHUE DJIEKTPUUECKON LU

IIOCTOAHHOI'O TOKaA.
I/I3MepeHHe CHJIBI TOKAa aMIICPMETPOM.

H3mepenune 31eKTpUYeCKOro HalpsiHKeHUsI
BosIbTMETpoM. [IpoBeneHue u oobIcCHEHHE
OIIBITOB, IEMOHCTPUPYIOIIMX 3aBUCUMOCTh
AJIEKTPUYECKOTO COTIPOTHUBIICHUSI TTPOBOJIHUKA OT
€ro JUTUHBI, THTOMIA N TTOTIEPEYHOr0 CEUCHUS U
MaTepuara.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa,
MIPOTEKAIOIIETO YePEe3 Pe3UCTOP, OT COMPOTHBIICHUS

pe3ucTopa U HaIpsHKEHUS
Ha Pe3UCTOpE.
IIpoBepka npaBuiia CI0KECHUSI HANPSPKEHUN TTPHU




HanpsiHKEHUE.
ComnpoTuBiieHHE
MPOBOJHHUKA.

VY neapHOE
COIPOTHUBIICHUE
BelrecTBa. 3akon Oma
JUTSL y4acTKa LEeIu.
ITocnenoBaTesbHOE

Y TIapaJIeIbHOE
coequHeHNE
MIPOBOJTHUKOB.

PaboTa ¥ MOIITHOCTD
AJIEKTPUYECKOTO TOKA.
3akoH /[xoyns—Jlenna.
DIEKTPOIIPOBOJIKA U
oTpedouTenu
AIIEKTPUYECKOMN

SHEpPrUu B OBITY.
KopoTkoe 3aMblKkaHHE

MOCJICIOBATEIILHOM COCJIMHEHUU IBYX
PE3UCTOPOB.

ITpoBepka npaBuiia ISl CUIIbI TOKA IIPU
MapajyieIbHOM COEMHEHUH PE3UCTOPOB.

AnHanu3 cuTyanuii 1mocjieJoBaTeIbHOTO U
napaJjICJIbHOT'O COCANMHCHUA ITPOBOJHHUKOB B
JIOMAIITHUX 2JIEKTPUUECKUX CETSX.

Pemenue 3ana4u ¢ ucnonp3zoBanueM 3akoHa Oma u
dhopMyn pacuéra PIEKTPUUECKOTO COMPOTHUBICHUS
[IpY MOCJIEI0BAaTEILHOM U MapaJuI€IIbHOM
COEJIMHEHUY NPOBOJHUKOB.
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Oxonuanue mabu.

TemaTnuec
KM 0JI0K,
TEMA

OcHoBHOE
co/iep:KaHue

OcHOBHBIE BUABI 1eITEJILHOCTH
yuyamuxcsi (Ha ypoBHe
Y4eOHBbIX JeiicTBUI)

Ornpenenenue pabOTHI SJIEKTPHUIECKOTO TOKa,
MPOTEKAIOIIEr0 UEPE3 PE3UCTOP.

OmnpenenieHre MOILIHOCTU 3JIEKTPUUECKOTO TOKA,
BBIACIISIEMOM HA PE3UCTOPE.

HccnenoBanue 3aBUCMMOCTH CUJIbI TOKA 4€pe3
JIAMIIOYKY OT HalpsDKEHUS HA HEH.
Omnpenenenue KII/{ narpesaress.
HccnenoBanue npeodpa3oBaHusi IHEPTUU TIPU
noAbEME Ipy3adJIEKTPOABUTATEIIEM.
OOBsCHEHHE yCTPOICTBa U MPUHITUIIA JACHCTBUS
JIOMAITHHUX AJIEKTPOHATrpEBATEIILHBIX TTPUOOPOB.
OOBsICHEHHE TIPUYUH KOPOTKOTO 3aMbIKAHHS U
MPUHINANA JEUCTBUS MJIABKUX MPEAOXPAHUTEIICH.
Penrenue 3a/1a4 ¢ HCOJIb30BaHUEM 3aKOHA
Jxoyns—Jlenna. HabmroieHrne BOSHUKHOBEHUSI
SJIEKTPUYECKOTO TOKA B JKUJIKOCTHU




MaruuTHsbl
e SIBJICHU S
(6 1)

ITocTosIHHBIC MArHUTEI.

B3aumonerictBue

ITIOCTOAHHBIX MAardHuTOB.

MarauTHOE 1oJIe.
MaruaunTtHoOE 110J1E
3eMJIM U €r0 3HaUeHUE
IS SKU3HUA

Ha 3emiie. OObIT
Opcrena. MaruutrHoe
T10JIE DJIEKTPHUUECKOTO
toka. [Ipumenenue
3JIEKTPOMArHuTOB B
TEXHUKE.

HccnenoBanve MarHUTHOrO B3aUMOJEUCTBUS
IIOCTOSIHHBIX MATHUTOB.

M3yuyeHne MaraHuTHOro oJjisi HOCTOSTHHBIX
MarHuTOB MPU UX OOBEIMHEHUU U PA3/ICIICHUH.
[IpoBeneHne ONBITOB IO BU3yalW3alluy MOJS
MOCTOSIHHBIX MATHUTOB.

HN3yyeHue siBiIeHUsI HAMarHM4MBaHUS BEIIECTBA.
HccnenoBanue eiCTBUS 3JIEKTPUUECKOTO TOKA HaA
MarHUTHYIO CTPEJIKY.
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JleiicTBUE MarHUTHOT'O
I10JIs1 HA TIPOBOJIHUK C
TOKOM.
DJNEKTPOABUTATEIb
IMOCTOSTHHOT'O TOKa.
Hcnons3oBanue
AJIEKTPOABUTATEIICH B
TEXHUYCCKUX

yCTpOMCTBax
Y Ha TPaHCIOPTE

IIpoBenenue OIIBITOB, JIEMOHCTPUPYIOIIUX
3aBUCHUMOCTb CHJIbl B3aUMOJEUCTBUS KATYLIKHU C
TOKOM U MarHuTa OT CHJIbl U HAaIIPpAaBJICHUS TOKa B
KaTylIlIKe.

AHanmu3 cuTyalii NOpPakTHYECKOrO NPUMEHEHUs
SJIEKTPOMAarHuTOB (B OBITOBBIX TEXHMYECKHX
YCTPOMCTBAaX, IPOMBILIJIEHHOCTH, MEJIULIUHE).
N3zyuyeHnne neiicTBUs MarHUTHOIO IOJIA Ha
NPOBOJHUK ¢ TOKOM. MI3yueHue nencrBus
DJIEKTPOABUIATES.

H3mepenne KII/] anekrpoasurarenbHOR
YCTaHOBKH. Pacrio3HaBaHue M aHaian3 pa3jIndHbIX
MIPUMEHEHUH 3JeKTpoABUTraTenael (TpaHcnopT,
OBITOBBIE YCTPOICTBA U JIP.)

JIEKTPOMAarH
UT- Hasl
uHaykus (4

)

OnbITHI ®dapanes.
SIBnenue
AIIEKTPOMArHUTHOM

naaykuuu. Ilpasuno
Jlenna.
DJEeKTpOreHepaTop.
CnocoObI IOy YeHU s
AIIEKTPUYECKOMN
DHEPIrUU.

OIIBITHI IO HCCIICOOBAaHUIO ABJICHUA
BHCKTpOMaFHHTHOﬁ HUHAYKIHUU: UCCIICTOBAHUC
W3MEHCHUIN 3HAUCHUSA U HarrpaBJICHUS
HUHAYKIIMOHHOI'O TOKa




DJIEKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX
HCTOYHHKAX SHCPIrUU

Pe3zepBHoe Bpems (3 u)




(S
o

ewwedlodu senoged seHdawud

9 kaacc (102 v)

HO€ NPSAMOJIMHENHOE
JIBIDKE-

Hue. CpenHsisa u
MI'HOBE€HHAas
CKOpOCTB T€Jla IIpH
HEepaBHO-

MEPHOM JIBHKECHHU.

Y CKOpEHUE.
PaBHOYCKOpEH-_
HOE NPAMOJIMHENHOE
JABHUXKC-

Hue. CBOOOIHOE
magcHue.

TemaTnuec OcHoBHOE OcHOBHBIE BH/IbI 1eATeJIbHOCTH
KHii 0JI0K, cojiep:kaHue ydauuxcs (Ha ypoBHe y4eOHbIX
TEMA JeificTBHiIl)
Pazgen 8. Mexannueckue sisjenuns (40 )
Mexannuyecko | MexaHnueckoe Ananus u o0CyXAeHHE pa3IUYHbIX TPUMEPOB
e JIBUYKEHUE. MEXaHUYECKOI0
JABHKEHHUE MarepuanbHas TOUKa. JIBUYKEHUS.
H CIoco0bI ero | CucremMa orcuera. OO0cyxaeHue rpaHul IPUMEHUMOCTH MOJEIHU
OTtHocu- «MatepuanbHas
onucanud (10 | TEIBHOCTH TOYKa.
q MEXaHUYECKOT O
JIBUKECHMUSI. OnucaHue MEXaHUYECKOTO JIBHXKCHUS pa3InYHbIMU
criocobamu
PaBHoMepHOE (ypaBHEHUE, TAOIHUIIA, TPAPHUK).
PSIMOJIMHEN - N
HO€ IBHKCHHUE. AHaINU3 )KU3HEHHBIX CUTYyallli, B KOTOPBIX
HepaBHomep- OPOSIBIISIETCS

OTHOCHUTCIBHOCTh MCXaHHUYCCKOI'0O JIBHKCHHA.

HaOmroneHne MexaHM4YeCKOro ABHMXKEHUS Telia
OTHOCUTEJIBHO
Pa3HBIX TEJI OTCUYETA.

CpaBHEHHE IYTEN U TPACKTOPUIN ABUKEHUSA OJHOIO U
TOI'0 K€ .
TE€JIa OTHOCUTEIBHO Pa3sHbIX TEJI OTCUETA.

AHanu3 TekcTa | aaniess 00 OTHOCHUTEIIbHOCTH
JBUKCHUS; _

BBITMTOJIHEHUE 3aJJaHUN T10 TEKCTY (CMBICIOBOE
YTEHUE).




OnbIThl 1 'anuies.

PaBHOMepHOC JABHKCHHC

O OKPY>KHOCTH.
Ilepuon
U yacToTa oOpaleHus.

JluHeVHas u yrioBas
CKODO-

CTH.
IenTpocTpeMHUTEIIEHOE
YCKOpEHUE

OnpeneneHne CpegHEN CKOPOCTH CKOJIBKEHUSA
OpycKa WiH JIBH- _
JKEHHUA LIapUKa 10 HAKJIIOHHOM INIOCKOCTH.

AHanu3 U 00CyKIE€HHE CIIOCO00B IPUOIUKEHHOIO
OIIpEAEIICHUS
MIHOBCHHOU CKOPOCTH.

OnpeneneHue CKOpPOCTH PaBHOMEPHOI'O JIBUXKECHUSA
(mapuka

B )KI/II[I)(OCTI/I, MOJIEH 3JIEKTPUYECKOTO aBTOMOOUIISA
M T.II.).

Omnpenenenue IIyTu, IPOUAEHHOIO 3a JaHHBIA
MIPOMEKYTOK

BPEMEHHU, U CKOPOCTH TeNa I10 TpapuKy
3aBUCHUMOCTH IIYTH

PaBHOMEPHOI'O ABUKEHUSA OT BPEMEHMU.

O0cyXaeHne BO3MOKHBIX HPUHIUIOB AEHCTBUS
npuOopos,
HU3MEPAIOIINX CKOPOCTH (CIHIOMETPOB).
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Brruncnenne Iy TH " CKOpPOCTH npu
PaBHOYCKOPEHHOM TPSIMOJIMHEMHOM JIBUYKEHUM
Tena.

OrnpenerneHue MPONUACHHOTO IMYTH M YCKOPEHUS
JBUXKEHHUSI TeJa 1o IpadUKy 3aBUCUMOCTH CKOPOCTH
PaBHOYCKOPEHHOTO  TPSMOJUHEWHOTO  JIBHXKCHUS
TeJa OT BPEMEHH.

Omnpenenenrue yCKOpEeHUs Telia Mpu
PaBHOYCKOPEHHOM JIBH)KCHHH 10 HAKJIOHHOH

IUIOCKOCTH.
N3mepeHne nepruoaa u 4aCcTOThI OOpaIlleHHs Tea Mo
OKPYHOCTH.

Onpenenenne CKOPOCTH paBHOMEPHOTO

JBUOKEHUSI TeNaIo OKPY>KHOCTH.

Pemenue 3a1au Ha onpeieIeHne KUHEMAaTHUYECKUX
XapaKTePUCTUK MEXaHUYECKOTO JBUKEHUS
pa3IUYHBIX BUJIOB.

PacrniozHaBanue u npuOIMKEHHOE OMMMCAHUE
pa3IUYHBIX BUJOBMEXAaHUYECKOTO JIBUKEHUS B
MpUPOJAE U TEXHUKE (Ha MpUMEpax CBOOOTHO
MaJIal0IINX TEJ, ABMKSHUS )KUBOTHBIX, HEOECHBIX
TEJ, TPAHCIIOPTHBIX CPEACTB U JIP.)




B3aumopeiicTs
uetes (20 )

ITepBrIii 3aKOoH
Herorona. Bropoit
3akOoH HproToHa.
Tpertuii 3akon
Herorona.

I punnun
CYTIEPIIO3UIINHU CHJI.
Cuna ynpyrocrHu.
3akoH I'yka. Cuna
TPEHUSI: CHUJIa TPECHUS
CKOJIBKE€HMUSI, CUJia
TPEHUsI TIOKOsI, APYTUe
BUIBI TPDCHMUSI.

Cuna TSXecTu u
3aKOH BCEMHPHOTO
TATOTEHUS.
Yckopenue
CBOOOHOTO ITacHMA.
JIBH>KeHHe niIaHeT

HabGaronenne u 00CyXIeHHE OIBITOB C
JIBH>KCHHUEM TeJia MPU YMEHBIITCHUW BIUSTHUS
JPYTHUX TEJ, MIPEHATCTBYIONIHUX JIBUKCHHUIO.
Amnanus texcra I'anuies ¢ onucaHueM
MBICJIEHHOT'O SKCIIEPUMEHTA,
00OCHOBBIBAIOIIETO 3aKOH WHEPIIVH;
BBITIOJIHEHUE 33JIaHUN T10 TEKCTY (CMBICIIOBOE
4TEHUE).

OOcyk/1IeHue BO3MOKHOCTH BBITIOJTHEHHUS
3aKOHA WHEPIIUH B PA3TUYHBIX CUCTEMAaX
OTCUETa.

Habmronenue u 00CyX/1eHHE MEXaHUYECKUX
SIBJICHUH, IPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» mpu €€ paBHOMEPHOM U
YCKOPEHHOM JBH)KCHUH OTHOCHTEIHLHO
KabuHeTa (PU3UKU.

JleficTBUSI C BEKTOpAMU CHJI: BBITIOJTHEHUE
3aJJaHUH MO CIIOKEHHUIO U BBIYUTAHUIO BEKTOPOB.
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IIpooonscenue maba.

TemaTnuec
KM 0JI0K,
TEMA

OcHoBHOE
co/iep:KaHue

OcHOBHBIE BUABI 1eITEJILHOCTH
yuyamuxcsi (Ha ypoBHe
Y4eOHBbIX JeiicTBUI)

BOoKpyr CoutHia.
IlepBas kocmuueckas
CKOPOCTb.
HeBecomMmocTts
neperpys3KH.
PaBHOBecne
MaTepHaIbHON TOUYKHU.
AOcomoTHO TBEpAOE
Teno. PaBHoBecue
TBEPAOIO TENa C
3aKpEIIEHHON OCBhIO
BpaieHusi. MoMeHT
cuibl. LleHTp TspxecTn

HaGmronenue n/uimm mpoBeJieHUE OIMBITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTb YCKOPEHUS TeJla
OT NPUJIOKEHHOU K HEMY CHUJIBI U MACCHhI TeJa.
AHanu3 U 00BSICHEHUE SIBICHUN C
HCIIOJIb30BaHUEM BTOpOTro3akoHa HeroToHa.
Pemnrenune 3amad ¢ uCnoib30BaHUEM BTOPOTO

3akoHa HprOTOHauM npaBuiia CI0KEHUS CHJI.
OmnpeneneHue )KECTKOCTU NPYKUHBI.

AHanu3 cuTyauui, B KOTOPbIX HaOJI10/1al0TCs
yrpyrue aepopmManuu, U uX 0ObSICHEHUE C

HCHOJIb30BAHUEM 3aKOHa ['yKka.

Pemenue 3a1a4 ¢ ucrosp30BaHuEM 3akoHa ['yka.
HCCHC}IOBaHI/Ie 3aBUCHUMOCTHU CUJIbI TPCHUA
CKOJIBXXCHUA

OT CHJIBI HOpMaJIbHOTO JaBiieHus. OOcyKaeHue
PE3yIbTaTOB UCCIIETOBAHMSI.

Onpenenenue ko3dPuureHTa TpeHUs
ckonbxeHus. IsMepeHue cuiibl TpeHUst

TTOKOSI.

Pemenne 3amau ¢ ucnonb3oBaHueM (HOPMYIIBI JUTs
CHUJIbI TPCHUS CKOJIbXKCHU .




AHaJIN3 IBMKEHUS TEJ TOJIBKO IO JEHCTBUEM
CHJIBI TSDKECTH — CBOOOIHOIO ITagcHU.
OOBsicCHEHHE HE3aBUCUMOCTU YCKOPEHUSI
CBOOOJHOIO ITaJIEHUSI OT MACChI TEA.

O11leHKa BEJIMYMHEI CHJIBI TATOTEHUS,
JIEWCTBYIOLIEH MEXIY IBYMS TeJlaMu (ISt

pa3HBIX Macc).

AHanu3 IBWKEHUSA HEOECHBIX TEJI II0J JEHCTBUEM
CUIBI TATOTEHUA (c HUCIIOJIL30BAHUEM
JTIOTIOJTHUTEIIBHBIX ICTOYHUKOB MH(GOPMAITUH).
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Pemienne 3agau ¢ HCHOJIB30BAaHUEM  3aKOHA
BCEMHPHOTO TATOTECHUSI B (OPMYJIBI JUIST pacdyéra
CHUJTBI TSDKECTH.

AHanu3 OPUTHHAIILHOTO TEKCTa, OMUCHIBAIOIIETO
MPOSIBIICHHUSI 3aKOHA BCEMHPHOTO  TSTOTCHHS;
BBITIOJIHCHUE 3aJaHull 10 TEKCTY (CMBICIOBOE
4TEHUE).

Habmronenue n o0CyXeHHE OIMBITOB 110
W3MEHEHHIO BECa TeaIpyu YCKOPEHHOM
JIBHOKCHUM.

AHanu3 yclIoBUH BO3HUKHOBEHUS

HEBECOMOCTH H MEPETPY3KH.

Pemenue 3amau Ha onpejeneHne Beca Tela B
Pa3TUYHBIX yCIOBUSIX.

AnHanmu3 cuJl, 1eHCTBYIONINX Ha TEJIO,

rnokosiieecs Ha onope. OnpeaesneHrue NeHTpa
TSDKECTH PA3INIHBIX TEJ




3aKOoHBI Mmnynbce Tena. Hab6aronenne u o6CyXJI€HHUE OMBITOB,

coxpa- Nzmenenue JIEMOHCTPUPYIOIIUX IIE€penavy UMITyJIbCca IpU

nenus (10 uMnyJisca. Umnyisc B3aUMOJCHCTBUHU TE€J, 3aKOH COXPAHECHUS

q) CUJIbL. 3aKOH HMITyJIbCa IPU a0COIOTHO YIIPYTOM U HEYIIPYyTOM
COXpaHEHUs B3aMMOJICUCTBUU TE.
UMITYJIbCA. AHanu3 cutyauui B OKpY>Karollen )KU3HU C
PeakTuBHOE HCII0JIb30BaHHMEM 3aKOHA COXPaHEHUS UMITYJIbCa.
JIBUKEHUE. Pacno3naBanue siBJI€HUS pEaKTUBHOI'O JIBUYKECHUS
Mexanuyeckast B npupojieu Texuuke (MC — Guonorus).
paboTa 1 MOIIIHOCTb. [IpumeHeHne 3aKOHa COXpaHEHUS UMITYJIbCa
Pabota cun TsoxecTH, JUIs1 pacy€Ta pe3yJIbTaTOB B3aUMOJCUCTBUS TEI
YOPYTOCTH, TPEHMUS. (Ha mpuMepax HEyNnpyroro B3auMOJEHCTBUS,
CBsi3b DHEPrUu U YIIPYTOro LHEHTPaIbHOI'O B3aUMOIEUCTBHUS IBYX
paboTHI. OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPBIX
IMoreHumanpHas HEIOJABUYXKHO).
SHEprus Tena, Pemenue 3a1au ¢ uCnojab30BaHUEM 3aKOHA
MOJIHSITOTO HaJl COXpAaHEHUS UMITYyJIbCA.
ITOBEPXHOCTBIO 3€MIIN. Onpenenenue paboThl CHIbI YIPYTOCTH MPU
[MorenumanbHas noabEME rpy3ac UCIOJIb30BAHUEM
SHEPTHUs CKATOU HETIOJBM)KHOT'O U TOJBH)KHOTO OJIOKOB.
MIPY>KHUHBI.
Kunerunueckas sHeprusi.
Teopema o
KHHETUYECKON YHEPTUH.




14°

ewwedlodu senoged seHdawud

IIpooonscenue maba.

TemaTnuec
KM 0JI0K,
TEMA

OcHoBHOE
co/iep:KaHue

OcHOBHBIE BUABI 1eITEJILHOCTH
yuyamuxcsi (Ha ypoBHe
Y4eOHBbIX JeiicTBUI)

3aKOH COXpaHEHUs
MEXaHUYIECKOU
SHEPTUU

HM3mepenne MOLIHOCTH.

HN3mepenne NoTeHUUAIBHON YHEPIUU YIIPYTO

e OopMUPOBAHHOMN MPY>KUHBI.

H3mepeHne KHHETUYECKOM 3HEPruM Tela Mo JJIMHE
TOPMO3HOTO ITY TH.

DKCHEPUMEHTAJIbHOE CpaBHEHHUE U3MEHEHUS
MOTEHIMAJIbHONM W KWHETUYECKOM DSHEpruy Teia
IIPYU ABUKEHUU 110 HAKJIOHHOM INIOCKOCTH.
OKclepuMEHTallbHas IPOBEPKA 3aKOHA
COXPAaHEHUS MEXaHUYECKON DHEPIrUU IIPpU
CBOOOJITHOM IaJICHUU.

IIpuMmenenne 3aKk0Ha COXpaHEHUSI MEXaHUYECKOMN
DHEPIUM I pacyéra IMOTEHUHAIBHOU U
KMHETHYECKON SHeprui tena. Pemenune 3anad ¢
HCHOJIb30BAHUEM 3aKOHA COXPaHEHUs
MEXaHU4YE€CKOU SHEPTUU

Paznen 9. Mexanuueckne Kojaed6anusi M BoJHBI (15 1)




MexaHnueck
ne
KO0JIe0aHuA
(7 1)

KonebarensHoe
nBmkenne. OCHOBHBIE
XapaKTEePUCTUKU
KOJIeOaHU: TIepuo,
4acToTa, aMIUJIUTY/1a.
Marematuueckuii u
NpPY>KUHHBIN
MasiTHUKH.
IIpeBpaiienue sHeprun
MpHU KOJIeOaTeTbHOM
JIBMDKCHUM.
3aryxaromue
KoJIeOaHusl.
BeinyxneHnbIe
kosiebanusi. Pesonanc

Ha6aronenune xkonebanuii mon AeHCTBUEM CHII
TSOKECTH U YIPYTOCTH M OOHApYyKEHUE HOJOOHBIX
KOJICOAaHUM B OKPY>KaIOIIEM MUPE.

AHanu3 koJjie0aHul rpy3a Ha HUTH U Ha IPY>KHUHE.
OrmnpenesieHrne 4acToThl KoJieOaHuit
MaTEMaTHYECKOTO U MPY>KUHHOTO MasTHUKOB.
HabGaronenne n oObsICHEHHE SIBJICHUS PE30HaHCA.
HccnenoBanne 3aBUCUMOCTH Mepuoaa KojieOaHui
MOJIBEIIICHHOTO K HUTH I'py3a OT JUTUHBI HATH.
[IpoBepka HE3aBHCUMOCTH IEepHOIa KOJIeOaHUH
rpy3a, MOJBEIICHHOTO K JICHTE, OT MAacChl I'py3a.
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HaGmronenne u o6CyX1eHUE OIBITOB,
JIEMOHCTPHUPYIOIIHUX 3aBUCUMOCTh MEpHOIa
KoJIeOaHUN TIPY>KUHHOTO MasiTHUKAOT MacChI

rpy3a u >KECTKOCTHU MPY>KUHBI.
[Ipumenenne MaTeMaTUUYECKOTO U MPYKUHHOTO
MAasiTHUKOB

B Ka4yeCcTBE MOJIeJIeH OJI1 ONMCaHUs KOJIeOaHUH B
OKPY’KarolieM MUpPE.

Penrenne 3aga4, cBSI3aHHBIX C BEIYHCICHUEM
WJIM OIICHKOM YacTOTHI (IIepro/1a) KoJIeOaHU!

Mexannueck
e BOJHBI.
3ByK

8w

CsoiicTBa
MEXaHUYCCKUX BOJIH.
JlIrHa BOJIHBI.
MexaHn4eCKue BOJIHBI
B TBEPJIOM TeEJIE,

celicCMHUYEeCKUE BOJIHBI.
3ByK. ['poMKOCTh 3ByKa

1 BBICOTA TOHA.
OTpaxxeHue 3ByKa.
Nnpdpa3Byk u
YIBTPa3ByK

OOHapy>XE€HHE W aHaJIN3 BOJIHOBBIX SIBJICHUU B
OKpY KaroIeM MUPE.

HabGnronenne pacmpocTpaHeHUsT TPOAOJIBHBIX U
MOTNEePEYHBIX BOJH (Ha MOJENH) U OOHapy>KeHUe
AHAJIOTUYHBIX BHUIOB BOJIH B mOpupoae (3BYK,
BOJSTHBIE€ BOJTHBI).

Berancienne JIHHBI BOJTHBI U CKOPOCTH
pacupocTpaHeHHs 3ByKOBBIX BOJIH.
DKCHepUMEHTAIBLHOE ONpeAeICHUE TPAHUIl YaCTOThI
CITBITIIUMBIX 3BYKOBBIX KOJICOQHUM.

Habnronenne 3aBUCUMOCTH BBICOTHI 3ByKa OT
4acTOThI (B TOMYHCIIE C UCIIOIb30BaHUEM
MY3BIKQJIbHBIX HHCTPYMEHTOB).

Habnronenne u oObsiCHEHUE SIBJICHUSI




aKyCTHYECKOI'0 PE30HAaHCA.
AHaJIU3 OPUTMHAIIBHOT'O TEKCTA, MOCBSIIEHHOTO
HCIOJIb30BaHUIO 3BYKa (WJIM yIbTpa3ByKa) B
TEXHUKE (IXOJIOKALUS, YIbTPa3ByK B MEAULIMHE U
JIp.); BBIIIOJIHEHUE 3aJIaHUI 110 TEKCTY (CMBICIOBOE
YTEHUE)

Pa3nen 10. DnekTpoMarHuTHoe moJie U
3J1eKTPOMATHHUTHBIE BOJIHBI (8 1)

JIEKTPOMATH
UT- HOE T0JIe

DIEeKTPOMArHUTHOE
ToJie.
DEeKTpOMarHUTHBIE
BOJIHBL.

[TocTtpoenue paccyxaeHuii, 000CHOBBIBAIOIINX
B3aMMOCBSA3b AJIEKTPUUYECKOTO U MAarHUTHOTO
IOJIEH.
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IIpooonscenue maba.

TemaTunuec

OcHOBHBIE BUABI 1eITEJILHOCTH

~ OcHoOBHOE
KU 010K, cofepsKanue y4yammxcs (}f‘a ypoBHe
TEMA Y4eOHBbIX JeiicTBUI)
U CBolicTBa DKCHEPUMEHTAIbHOE U3YYEHHUE CBOWCTB
3JIeKTpoMar 3JIEKTPOMAarHUTHBIX 3JIEKTPOMArHUTHBIX BOJIH (B TOM YHUCJIE C
- HuTHble | BoJH. [IIkana IIOMOIIbI0O MOOMJIBHOTO TejedoHa).
BOJIHBI (6 1) DJIEKTPOMArHUTHBIX AHanmn3 peHTT€HOBCKUX CHUMKOB
BOJIH. Mcnionp30BaHue | 4E€JI0BEYECKOIO OpraHu3Ma.
2JIEKTPOMAarHUTHBIX AHann3 TEKCTOB, ONUCHIBAIOIINX POSBICHUS

BOJIH JJISI COTOBOM
CBSI3U.
DJNeKTpOMarHuTHas
MpUPOJIaCBETA.

CKOpOCTh CBeETA.
BosHoBrIe cBoiicTBa
cBeTa

3JIEKTPOMArHUTHOI'O U3JIyYE€HUs B IIPUPOLE:
JKMBBIE€ OPTraHU3MBbI, U3JIy4eHHs] HEOECHBIX Tel
(cMBICIOBOE UTEHUE).

Pacno3naBanne m aHanmu3 pas3IMYHBIX
MIPUMEHEHUH 3JE€KTPOMAarHUTHBIX BOJH B
TEXHHKE.

Pemenne 3amau ¢ ucnonb3oBaHueM GHopmyIn
JUIsl CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH,
JUINMHBI BOJIHBI 1 4aCTOTHI CBETA

Pa3nen 11. CBeroBble siBjeHus (15 )




3aKoHbI HcrouHuku caera. HaGmronenue onsIToB, IEMOHCTPUPYIOIINX
pacnpo- JlydeBast Mmonenb SIBJIEHHUE MIPSIMOJIMHEHHOI'O0 PaclpoOCTPaHEHUs CBETa
CTpaHeHust CBeTa. (BOBHUKHOBEHUE TEHU U NOJIYTEHU), U UX
cBera (6 u) I[IpssmonuuerHoe UHTEpOpETalus C UCMOJIb30BaHUEM TTOHSTUSA
pacrnpocTpaHeHue CBETOBOIO JIyy4a.
cBeTa. 3aTMEHUSI OOpbsicHEHHE U MOJIETIMPOBAHUE COJIHEYHOTO U
Comnnua u JlyHsl. JIYHHOT'O 3aTMEHHM.
OrtpakeHue cBera. HccnenoBanue 3aBUCMMOCTH yIjla OTPa’KEHMs
IInockoe 3epkaiio. CBETOBOI'O JIy4yaOT yrIJja MajgcHus.
3aKOH OTpaKeHUsI H3yueHue cBOMCTB U300pakeHUs B IIJIOCKOM
CBETA. 3epkasie. HaOmronenne u 00bSICHEHHE OIBITOB T10
[Ipenomiienue caera. MOJy4YEHUI0 U300pakKeH!il B BOTHYTOM U
3aKOH NpeJIOMIICHUS BBINTYKJIOM 3epkajiax. Habmronenue u oobsc-
CBeETa.
ITonnnoEe BHYyTpEeHHEE
OTpaX€HUE CBETA.
Hcnons3oBaHue
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BHYTPEHHETO
OTpa)X€HHUS B
ONTHUYECKUX
CBETOBOJIaxX

HEHHE OIBITOB I10 IIPEJIOMJICHHUIO CBETA HA T'PAHULIE
PAa3IMYHBIX CPEJ, B TOM YMCJIE OMNBITOB C IMOJHBIM
BHYTpPEHHUM oTpakxeHuem. MccnenoBanue
3aBHUCHUMOCTH yTIJla IPEJIOMJICHUs OT yIJjla MaJeHUs
CBE€TOBOI'O JIy4a HA I'PAaHUILIE «BO3LYyX—CTEKIIO».
Pacrio3sHaBaHue siBIeHUN OTpa)KeHUs U
NPEJIOMJICHUSI CBETAB [IOBCEIHEBHOM KU3HU.
AHanu3 U 00bsICHEHUE SIBJICHUSI ONITHYECKOTO
MUpaxa.

Pemenne 3amad ¢ UCronap30BaHUEM 3aKOHOB
OTpaXE€HUsI U IPEJIOMJICHUSI CBETa

JInH3BI B
OIITH- YeCKHe
npuodopsi (6
)

JIun3a, xox Jyuen B
muH3e. Onrtudeckas
cucrema.

Onruueckue

pUOOPHI:
¢doroanmapar,
MHKPOCKOII

n Tejeckom. ['ma3 kak
onThYecKass CHUCTEMa.
biuzopykocTth u
JAIbHO30PKOCTh

[Tonyuenne n3006paxeHUi ¢ MOMOIIBIO
cobuparonieil 1 paccenBarolen JIMH3.
Omnpenenenre GOKYCHOTO PACCTOSHUS U
ONTHUYECKON CHJIIBI COOUPAIOIIEH JTUH3BI.
AHanus ycTpoiicTBa U NpUHLMIIA JEUCTBUS
HEKOTOPBIX ONITUYECKUX TPUOOPOB:

oToanmnapara, MUKpOCKOIIa, TEJIECKOMa
C — Ouomorusi, aCTpOHOMUSA).

AHanu3s sBJIeHUI OJIU30pYKOCTH U
JTaTbHO30PKOCTH, IpUHIIMNA AeiicTBUs 09KkOB (MC
— Ouosorus)




Pazno:xxenn
e Oegoro
cBeTa B
cnexktp (3

)

Paznoxenue Genoro
cBeTa

B crieKTp. OnBITHI
Hrrorona. CnoskeHue
CIIEKTPaJIbHBIX
nBeToB. Jlucnepcus
CcBeTa

Hab6monenue mo pa3iokeHuio 0eJ0ro cBeTa B
criekTp. HabGmroieHrne u 00bsICHEHHE ONBITOB T10
MOJIYYCHHIO OEJIOT0 CBETa IPH CI0KCHUH CBETa
pa3HbBIX LIBETOB.

[IpoBenenne u  OOBSICHEHWE  OIBITOB IO
BOCIPHSITHIO ~ [IBETa NPEIMETOB IPH  HX
HaOJIOIGHUH  4Yepe3  LBETOBBIE  (PHIIBTPHI
(LBETHBIC OYKM)

Paznen 12. KpanToBbie siBjenus (17 )

Hcnyckanune
U NOII0LIEeHH e

OmnswiTel Pesepdopna u
MJIaHeTapHask MOJEINb
aToMma.

OOcyxnenue nenu onbiToB Pesepdopaa no
HCCIIEIOBAaHHUIO aTOMOB, BBIJIBUJKEHHE THIIOTE3 O
BO3MOJHBIX PE3yJabTaTax




8¢

ewwedlodu senoged seHdawud

Oxonuanue mabu.

TemaTunuec

OcHOBHBIE BUABI 1eITEJILHOCTH

6 OcHoOBHOE
KU 0JI0K, cofepianme yUyaummxcst (}f‘a yposHne
TEMA Y4eOHBbIX JeiicTBUI)
cBeTa Mopaens atoma bopa. OIIBITOB B 3aBUCUMOCTH OT TPEAINOIaraeMoro

aTomoM (4 u)

Hcnyckanue u
MOIJIOIICHUE CBETA
atomoMm. KBaHTEI.
JInHeluaThle CIEKTPBI

CTPOCHMUA aTOMOB,(bOpMYJ'II/IpOBaHI/Ie BBIBOJOB M3

PE3YyJIbTAaTOB OIIBITOB.
O6CY)K,I[CHI/IG IMPOTUBOPCUYHNH IIJIAHCTAPHOHU MOJCIN
aToMa

Y OCHOBaHUM 11 runorte3bl bopa o
CTallMOHAPHBIX OpOUTAX ITTEKTPOHOB.
HaOnro1eHue CIUTONIHbIX U JIMHEeHYaThIX
CHEKTPOB U3JIyUYEHUs pa3INYHbIX BEIIECTB.
OOBbsiCHEeHUE JIMHEHYAThIX CIIEKTPOB U3ITyUYCHUS




Ctpoenue PanmnoakTUBHOCTB. OO6cyxeHre BO3MOXKHBIX TUIIOTE3 O MOJEIISIX
aTOMHOT0 Anbda-, Oetaun ctpoeHus sapa. OnpeneneHue coctana siaep Mo
sinpa (6 1) raMmma-u3iay4deHHUsl. 3aJJaHHBIM MAaCCOBBIM H 3apsiIOBBIM YHCJIAM U TI0
CTtpoeHue aTOMHOTO MOJIOKEHHUIO B IIEPUOTUUECKON CUCTEME
siapa. Hyknonnas anemeHToB (MC — xummusi).
MOJICITb ATOMHOTOsI/Ipa. | AHaJIM3 U3MEHEHHUsI COCTaBa si/ipa U €ro
H3oTomnsl. TOJIOKEHHUSI B TIEPHOJIUYECKON cHucTEMe
PanguoakTuBHEIC npu a-paauoakTuBHOCTH (MC — xumust).
npespamenus. [lepuoy | YlccienoBanme TpekoB a-4acTHIL IO TOTOBBIM
¢dororpadusim. OOHapyKeHHE U U3MEPEHHE
HoTypaciana. pasnuauoHHOro (poHa ¢ MOMOILBIO JO3UMETPA,
JencTBus OLIEHKA €r0 NHTEHCUBHOCTHU.
paaTroOaKTUBHBIX AHanu3 OMOJIOTHYECKUX U3MEHEHUH,
U3JIy4YCHUU Ha OPOUCXOISIINX MO AEUCTBUEM
’KMBBIE€ OPTaHU3MbI panuoakTuBHbIX u3nydeHuit (MC — Guosorus).
Hcnonbs3oBaHue pagnoaKTUBHBIX U3TyYEHUN B
meauiae (MC — Ouosorus)
Snepubie SlnepHbie peakium. Pemenue 3aa4 ¢ HICIOIb30BaHUEM 3aKOHOB
peaxuun (7 3aKOHBI COXpaHECHUS COXpaHEHUSI MAaCCOBBIX U 3apsI0BBIX YHCET Ha
q) 3aps10BOTO OmnpeieJICHUE Pe3yIbTaTOB
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1 MacCOBOI'O YHUCEIL.
DHeprusi CBA3U
aTOMHBIX saep. CBs3b
MaccChbl U JHEPTUH.
Peakuuu cunTe3a u
JIEJIeHUS 21ED.
HcTounuku sHEeprumn

ComnHau 3B€31.
SlnepHasi sHepreTuka

SIIEPHBIX PEaKINil; aHAIN3 BO3MOXXHOCTH WIIH
HEBO3MOYKHOCTH SIZICPHOU pPEaKIINU.

OneHka PHEepPruM CBS3M sIAEpP € UCIOIb30BAHUEM
(hopmyIiel DUHIITEHHA.

OGcyxeHne NepcueKTUB UCIIO0Ib30BaHUs
YIPaBIsEMOIro TEPMOSIJIEPHOIO CUHTE3A.
OO6cyXIeHre MpeuMyniecTB U

SKOJIOrMYECKHUX MPOOJIeM, CBSI3aHHBIX C
sipepHoi a3HepreTuko (MC — skosorus)

IToBTOpHUTEILHO-00001AIO NI MOTYJIb (9 )

Cucremarnsa
s U
00001IeHnE
MPEIMETHOTO
coaepIKaHUsI
H OIIbITa
EATEIBLHOCT
H’
pUOOPETEHHO
ro TIpH
U3YYCHUH
BCETO Kypca
(puzukn

O06o01enue

COJZIEp KaHUsI KaXJI0TO U3
OCHOBHBIX pa3eyioB
Kypca (U3UKU:
MEXaHUYECKHE,
TEIJIOBBIE,
AJIIEKTPOMarHUTHBIE,
KBAaHTOBBIC SIBJICHUSI.
Hayunsblit MmeTo
IIO3HAHUS U ET0
peanusanus B
buznueckux
HCCJIEIOBAHUSIX.
CBs13b GU3NKH U

BrimonHenne ydeOHbBIX 3adaHui, TpeOyrOIUX
JIEMOHCTpaluu KOMITETEHTHOCTEH,
XapaKTepU3yIOIINX €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb!

6 mpuMeHeHHs MTOYYEHHBIX 3HAHWN ST HAYIHOTO
00BsCHEHUS QU3UYECKHUX SIBJICHUI B OKPY KAIOIIEH
MPUPOJIE€ Y MOBCEAHEBHOU KU3HHU, a TAKKE
BBISIBJICHUS] (DPU3UUECKUX OCHOB PsiJia COBPEMEHHBIX
TE€XHOJIOTUM;

6 mpuMEHEHHS OCBOCHHBIX YKCIIEPUMEHTAIBHBIX
YMEHHH I ucclie/IoBaHus (GU3UISCKUX SIBICHUH,
B TOM YHUCJIE JUJIs HPOBEPKU TUIIOTE3 U BBISIBICHUS
3aKOHOMEPHOCTEM.




COBPEMEHHBIX
TEXHOJIOTUH B
obracTunepenauu
nHdopManum,
SHEpPreTHKe,
TpaHCTIOPTE

Penrenue pacu€rHbIX 3a71a4, B TOM YUCIIE
MIpEeAIoJIararuX UCIO0JIb30BaHue (PU3NUECKON
MO/JIEJIM U OCHOBAHHBIX Ha COJAEP>KAaHWUM PA3IMUHBIX
pasaenoB Kypca GHU3UKH.

BrIinonHeHue n 3amuTa rpynnoBbIX WA
MHJAWBUYaJIbHBIX IPOEKTOB, CBSA3aHHBIX C
coJiep>KaHueM Kypca GU3NKU




