I'OCYIJAPCTBEHHOE BIO/I’KETHOE OBIIIEOBPA3OBATEJIBHOE
YUPEXKJIEHUE CAMAPCKOM OBJIACTH CPEIHSA
OBIIIEOBEPA30OBATEJBHAS HIKOJIA Ne3 «OBPA3SOBATEJBHBINA HEHTP»
T'OPOJA HE®TETOPCKA MYHUIIUTIAJIBHOI'O PANOHA HE®TETOPCKHUI

CAMAPCKOM OBJIACTH
PACCMOTPEHO ITPOBEPEHO YTBEPXJIEHO
Ha 3acemganuu MO 3amectutens aupextopa no YP  dupexrop 'BOY COLI Ne3
YUHUTENEH €CTECTBEHHO- JlanseBa I'.1O.  r.Hedteropcka
Hay4YHOr'0 IUKJIA Toxkapes JI./.
IIpoTokon Nel 28.08.2025r ITpuka3 Ne285-o11
ot 27.08.2025r Ot 28.08.20251

MoanucaH: Tokapes AmuTpuin iMuTprnesny
DN: C=RU, OU=gupektop, O=60Y COLL
Ne3 r.Hedreropcka, CN=Tokapes muTpuin
Omutpuesny, E=sch3_nft@samara.edu.ru
OcHoBaHue: A SBNAIOCb aBTOPOM ITOTO
AOKyMeHTa

MecTononoxenue: 00db3207dc156ddc3e
[Harta: 2025-10-13 15:09:20

Foxit Reader Bepcus: 9.7.0

PABOYASI ITIPOTPAMMA
(ID 7016586)

yueOHoro npeamera «@usuka. bazoBblii ypoBeHb»

JUTsl oOy4Jaromuxcs 7-9 KiaccoB



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3WKEe Ha YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
COCTaBJI€Ha HAa OCHOBE TMOJOXKEHUN M TpeOOBaHMI K pe3yJbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 0Opa3oBaTeNbHOW MpOrpamMmbl, MPEJICTaBICHHBIX B
dI'OC 00O, a Takxke ¢ yuéroMm (enepaibHON paboyeil mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «Ousukay.

ConepxaHue mnporpamMMmbl IO (U3MKE HampaBieHO Ha (opMmHupoBaHHE
€CTECTBEHHOHAYYHOW TI'PaMOTHOCTH OOY4YalOIIMXCSI U OPraHU3alMI0 HU3YUYEHUS
GuU3MKM Ha NEATebHOCTHOM OCHOBe. B mporpamme mo (usuke yduThIBAIOTCA
BO3MOXXHOCTH y4eOHOro mpeamera B peammszanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANpPEIMETHBIM pe3yJibTaTaM O0yueHus], a TaKxkKe
MEXIIPEJMETHBIE CBSI3M €CTECTBEHHOHAYYHbIX YYE€OHBIX IPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma 1o (pu3MKe yCTaHaBIMBAET PACIPECICHHE YUeOHOro MaTepraa
1o rojgam oOyueHus (1o Kjiaccam), MpejJiaraeT MpUMEpPHYIO MOCIeI0BaTEIbHOCTD
M3y4EHUs TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS INPEAMETHOTO COJAEP)KAHUSA U
y4€TE BO3PACTHBIX OCOOCHHOCTEHM 00yJaroIuXCsl.

[Iporpamma mo ¢Qusuke pa3paboTaHa ¢ UENbIO OKa3aHUS METOAMYECKOMN
MOMOIIM YYUTENIIO B CO3/IaHUU paboyelt MporpaMMsl 10 y4eOHOMY IIPEIMETY.

dusuka SBISETCA CUCTEMOOOPA3YIOIIUM ISl ECTECTBEHHOHAYYHBIX YUE€OHBIX
MIPEIMETOB, MOCKOJBKY (PU3NYECKHUE 3aKOHBI JIEXKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHUEH, OMOJIOTHEH, aCTpOHOMHUEH U (pr3mdecKkoi reorpadueil, BHOCHT
BKJIaJ| B €CTECTBEHHOHAYUHYI0 KapTHUHY MHpa, NPEJOCTaBseT Haubosiee sCHbIE
0o0pa3ibl MPUMEHEHHSI HAYYHOI'O METO/A MO3HaHHUS, TO €CTh Coco0a MoJy4eHus
JIOCTOBEPHBIX 3HAHUHN O MUpE.

OpnHa w3 THaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUS B CTPYKType OOIIEero
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMM ECTECTBEHHOHAYYHOM T'PAMOTHOCTH U
MHTEpeca K HayKe y 00yJaromxcsl.

N3yuenne Qusukn Ha 0a30BOM YpOBHE Iperoyiaraet OBJAJCHUE
CIIEIYIOIMMU KOMIETEHTHOCTSIMH, XapaKTEPHU3YIOIIMMU €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTB:

e HAy4YHO OOBSACHSATH SIBJICHMUS;

e OLEHHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O HCCIIEIOBAHUS;

e HHTEPIPETHPOBATH  JAHHBIE W  MCIOJb30BaThb  HAy4YHbIE
JI0Ka3aTeJIbCTBA JUISl IOJYyYEHHUS BBIBOJOB.

[lenn wu3yueHuss (QU3MKM HA YPOBHE OCHOBHOIO OOIIEro 00pa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Dusuka» B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickorn ®denepanuu, peannsyromux
OCHOBHBIE  0011€00pa3oBaTeNibHbIe MPOTrpamMMbl, YTBEPKAEHHON peLICHUEM



Komnerun MunucrepcTBa npocsenieHust Poccutickoit denepannu (MpoToKoJI oT 3
nexadpst 2019 r. Ne [1K4BH).
Ieaun nzyyenus pusnku:

MpuOOpEeTeHNE WHTEpeca W CTPEMJICHHS OOYYalomuXCsi K HaydHOMY
W3YUYCHHIO TPUPOIBI, PAa3BUTHE WX HHTEINICKTYAJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUH O HAYYHOM METOJIC TTO3HAHUSA U (OpMUpPOBaHUE
MCCJIEI0BATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dhopMupOBaHHE HAYYHOT'O MHPOBO33PEHHUS KaK pe3yJibTaTa U3yYeHUs OCHOB
CTPOEHUS MaTepuu U QyHJTaMCHTAIBHBIX 3aKOHOB (DU3HUKU;
dbopMHpOBaHUE TIPEACTABICHHA O POIM (U3MKU IS Pa3BUTHSA JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHH;

pa3BUTHE  TPEJACTABICHHMH O  BO3MOXKHBIX  cdepax  Oymymiei
poeCcCHOHANILHOMN ACATEIBPHOCTH, CBSI3aHHON ¢ (DM3MKOM, IOJTOTOBKA K
JabHEHIIIeMy 00YYCHHUIO B 3TOM HaIpaBIICHUH.

JlocTrKeHHME 3TUX IIeJIeld MPOorpaMMbl MO (PU3WKE HAa YPOBHE OCHOBHOIO
oO1ero o0pazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONINX 3a4aY:

npuoOpeTeHre 3HAHMM O JAUCKPETHOM CTPOEHUU  BEIIeCcTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPHYCCKUX, MArHUTHBIX W KBaHTOBBIX
SIBIICHUSIX

MpUOOpPETEeHNE YMEHUN OMHUCHIBATh U OOBSICHATH (DM3UYECKUE SIBICHUS C
MCIOJIb30BAaHUEM TOJIYYCHHBIX 3HAHU;

OCBOCHME METOJOB pELICHUs IPOCTEHMIIMX pPACyYETHBIX 3a4ad4 ¢
UCTIOJIb30BaHUEM duznyeckux MoOJIeTeH, TBOPYECKHUX "
MPaKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOJI0ATh MIPUPOHBIE SBIICHUS W BBITOJIHSATH OMbBITHI,
nabopaTtopHble pabOThl M DKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
MCTIOJIb30BaHUEM U3MEPHUTEIBHBIX MPUOOPOB;

OocBOeHHE MPUEMOB PabOThI ¢ MHMOpMaIuel GU3NIECKOro COACpKaHUS,
BKJIOYast UH(POPMAIIMIO O COBPEMEHHBIX JTIOCTIKEHUSIX (DU3UKH, aHATU3 U
KPUTHYECKOE OIICHUBaHUE MHPOPMAIIHH;

3HAKOMCTBO €O cepaMu MpodPecCHOHATBLHON AESITEIbHOCTH, CBA3aHHBIMU
C (GU3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKEHUAX (PU3UYECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOILETO

oOpazoBanus orBoautcs 238 yacos: B 7 kinacce — 68 yacoB (2 yaca B HeJielN0), B 8
Kiacce — 68 vacoB (2 daca B Hezelnwo), B 9 kinacce — 102 yaca (3 yaca B Hezeno).

[Ipennaraemsiii B mporpaMmme mo (GuU3MKe MepedeHb JTab0opaToOpHBIX padboT H
OTIBITOB HOCUT PEKOMEHIATEIIbHBIN XapaKTep, YIUTEIb JeJIaeT BEIOOP MPOBEACHHUS



7ab0paTOpHBIX PabOT M OMBITOB C YYETOM HWHAMBUAYAIBHBIX OCOOCHHOCTEH
oOy4Jarommxcs, CucKa 3KCIEPUMEHTATBHBIX 3aJlaHUi, MPEAJIaraeMbIX B paMKax
OCHOBHOTI'0 TOCYJapCTBEHHOTO 3K3aMEHa M0 (U3HKE.



COJAEPKXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®u3uka u €€ poJib B IO3HAHUHU OKPYKAKIIEr0 MUPA.

dusnka — Hayka o mpupone. SBneHus npupoasl. PU3NUECKHE SBICHHUS:
MEXaHUYECKUE, TEIJIOBBIE, DJIEKTPUYECKAE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

®dusnueckue BenuuyuHbL. 3Mepenune @usnmueckux BeauuuH. PuU3NUECKUe
npudopsl. [lorpemHocts u3mepenuil. MexayHapoaHas cuCTeMa €IMHHII.

Kak ¢usuka u japyrue ecTecTBEHHblE HAayKH HW3Yy4aloT IPUPOLY.
EctecTBeHHOHay4YHBIH METOJ| TMO3HAHWA: HAOJIOJIEHUE, IMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBUKEHUE TUIIOTE3, SKCIIEPUMEHT 110 MIPOBEPKE TUIIOTE3, OOBICHEHUE
HaOmoaaemMoro siineHus. Onucanue GU3NUeCcKUX SABJICHHUN C TOMOILBIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHnuyeckue, TEIUIOBBIE, OJJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SBJICHUS.
2. Dusnueckue NpuOOPHl U MPOLEIypa NPSIMBIX U3MEPEHUI aHAJIOTOBBIM M
(G POBBIM PUOOPOM.
Jlabopamopnsie pabomel u onvimol.
1. OmnpeneneHue EeHbI AETIEHUS KaJIbl U3MEPUTENIBHOTO NpUOopa.
2. M3MmepeHue pacCTOSAHUM.
3. M3mepenue o0bEMA )KUIKOCTH U TBEPAOTO TENA.
4. OmnpeneneHue pasMepOB MAJIbIX TEN.
5. M3mepenue teMIiieparypsl IpU IOMOIIM >KUAKOCTHOTO TEPMOMETpa HU
JlaTYMKa TEMIIEPATYyPBI.

6. IIpoBeneHue mccienoBaHus MO MPOBEPKE THIIOTE3BI: JANBHOCTH IOJETA
[IapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OOJIbllIe, YeM OOJIbllIe BhICOTA
IIyCKa.

Paszpnes 2. IlepBoHayasibHbIe CBEJACHUS 0 CTPOCHHH BelleCTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JBrkenue wactun BemecTtBa. CBfA3b CKOPOCTH JBMJKEHMSI YacTHUL[ C
temnepatypoil. bpoyHoBckoe nBwxkenue, auddysus. BzaumonelictBue vacTuil
BEILIECTBA: ITPUTSKEHUE U OTTAJIKUBAHHUE.

ArperatHble COCTOSIHUSI BEILECTBA: CTPOCHHME I'a30B, KUIAKOCTEH M TBEPABIX
(kpucTamnyeckux) Tesl. B3auMocBs3p MEXIy CBOWCTBaMU BELIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHrueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Hemoncmpauuu.

1. HaOmroneHue 6pOyHOBCKOIO JBUKEHHUS.



2. HaGmonenue muddysum.
3. HaOmionenue ~ siBneHuid,  OOBSACHAIOMIMXCA  MPUTSIKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopnsie pabomuol u onvimol.

1. OueHka JuaMeTrpa aroMa METOJAOM PSA0B (C  HCIOJIb30BaHUEM

dboTorpaduwuii).
2. OmnbITHI 10 HAOIIOACHUIO TEIIOBOI'O PACIIMPEHUS ra30B.
3. OnbITHI 10 OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSAKEHUS.
Pa3nen 3. JIBuskeHHe U B3auMo/ielicTBHE TeJl.
MexaHnueckoe IBHKEHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM ABMXKEHUH. Pacué€r mytu u
BPEMEHHU JIBUKEHUS.
SIBneHne wWHepHUU. 3aKOH HMHEpIUM. B3auMoJelcTBHE Tel Kak IpUYHMHA
M3MEHEHUSI CKOPOCTH [IBM)KEHUs Teld. Macca Kak Mepa HWHEpPTHOCTU Telna.
[InotHoCcTh BemiecTBa. CBSA3b IJIOTHOCTU C KOJMYECTBOM MOJIEKYJ B €AMHUIIE
0o0BbEMa BEIECTBA.
Cuita Kak XapakTepucTUKa B3aumojaeicTBus Ten. Cuiia ynpyrocTd M 3aKOH
I'yka. M3mMepenne cuiibl C MOMOIIBIO IUHAMOMETpA. SIBJIEHHE TATOTEHUSI U CUJia
TskecTd. CHlla TSDKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Crioxkenue
CWJI, HANIPABJIIEHHBIX IO OJHOM mpsiMou. PaBHonelcTByromas cui. Cuna TpeHus.
TpeHne CKOIbKEHUS U TPEHUE MOKOs. TpeHne B IPUPOJE U TEXHUKE.
Hemoncmpayuu.
1. HabGmropenne MexaHMYeCKOro JIBUKEHHUS Tena.
2. M3MepeHune CKOpOCTH NPSAMOJIUHENHOTO IBUKECHUSL.
3. HaOnroneHue siBI€HUSI UHEPLIUH.
4. HaOmroneHrue n3MeHeHHUs! CKOPOCTH MPHU B3aUMOJICHCTBUU TEN.
5. CpaBHEHHE MaccC MO B3aUMOJCUCTBUIO TEN.
6. CrnoxxeHue cuj, HapaBJIEHHBIX O OJHOU NPSIMOil.
Jlabopamopnuie pabomul u onvimol.
1. OmpeneneHre CKOPOCTU PaBHOMEPHOIO JIBMKEHHUS (IIapuKa B >KUJKOCTH,
MOJIEJIU AJIEKTPUUECKOTO0 aBTOMOOMIISI M TaK J1ajiee).

2. OmpeneneHue CpeaHE CKOPOCTH CKOJNBXKEHHsS OpycKa WM IIapuKa IO
HaKJIOHHOM IUIOCKOCTH.
Onpenenenue mIOTHOCTH TBEPAOTO TEINA.

4. OmnbITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCThH pacTsbkeHus (Iedopmanun)
MPY>KUHBI OT MPUII0KEHHON CHUIIBI.

5. ONbITBI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHUSI OT
BECa TEJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paszpnen 4. /laBiienue TBEPABIX TeJl, dKMAKOCTEH U ra30B.



JaBnenue. CriocoObl yMEHBIIICHUS U yBEIUYCHUS JaBieHUs. /[aBnenue rasa.
3aBUCMMOCTh JaBJEHUS raza oT o0bEéma, Temmeparypbl. [lepenaua maBneHwus
TBEPABIMU TEJNAMHU, XUAKOCTIMU W raszamu. 3akoH [lackams. [TneBmaTnueckue
MalllMHbl. 3aBUCUMOCTb JABJICHUSI KUJKOCTH OT TiyOuHBI. ['mapocratnueckuit
napanokc. Coobmarommecs cocyapl. [ uapaBindeckue MEXaHU3MBbI.

Atmocdepa 3emun u atmMocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
Bo3aAymHON oOonouku 3emiu. OnbeiT Toppuuennu. M3mepenuwe armocdepHOro
JaBJIeHHs. 3aBUCUMOCTh aTMOC(HEPHOTO JAaBJICHUS OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 115t u3MepeHus: aTMOCHEPHOTO JTaBICHUS.

[elicTBue KUAKOCTU U raza Ha MOrpyKEHHOE B HUX TeJ0. BriTankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoraBaHue.

Hemoncmpayuu.
3aBUCHUMOCTH AABJIEHUA ra3a OT TeMIEPaTyphI.

[lepenaya naBiaeHUS )KUJKOCTBIO U FA30M.
Coobmaromyecst CoCyIbl.
['mppaBnuuecknii nmpecc.
[IposiBnenue nericTBrsi aTMOC(EPHOTO JaBICHUS.
3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUIIBI OT 00BbEMA MOTPYKEHHOM YacTu Tena
Y TJIOTHOCTH JKUIKOCTH.
PaBeHCTBO BBITAIKHUBAIOIIEN CHIIBI BECY BHITCCHEHHOMW JKHJIKOCTH.
8. YcIlOBHE IUIaBaHUs TEJl: IJIABaHUE WJIU NOTPYKEHUE TeJl B 3aBUCUMOCTH OT
COOTHOIIEHHUS TUIOTHOCTEN TEJa U AKUJKOCTH.
Jlabopamopnsie pabomel u onvimol.
1. HccnenoBanue 3aBUCUMOCTH Beca Telia B BOJIE OT 00bEMa MOTPyKEHHOMU B
JKUJIKOCTh YaCTH TeJa.
2. OmpeneneHne  BBITAJIKHABAIOWIEW CHIIBI, JCHCTBYIOIIEHM Ha  TEJO,
MOTPYKEHHOE B KUJKOCTb.
3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CUIIBI, AEMCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.
4. OnpIThl, AEMOHCTPUPYIOUIME 3aBUCUMOCTh BBITAJIKHUBAIOLIEH CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT 00BEMA MOTPYKEHHOM B )KUIAKOCTh
YaCTH TEJIA U OT IUIOTHOCTH KUJKOCTH.

5. KoncTtpyupoBanue apeomeTrpa WIM KOHCTPYUPOBaHUE JIOAKU U

onpeneneHne e€ rpy30noabEMHOCTH.

Paszgen S. PaGoTra 1 MOIIHOCTB. JHeprus.

Mexanundeckast padota. MOLIHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecus pblyara. [IpumeHeHue npaBusia paBHOBECHS phluara K 0JI0Ky. «30J10TO€
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npasuio» Mexanuku. KITJ[ mpocTeix Mmexanu3moB. [IpocTeie MeXaHU3MBI B OBITY H
TEXHUKE.

Mexannueckass odHeprus. KuHeTmyeckas M NOTEHUMAJIbHAs DJHEPIUs.
[IpeBpaleHre OTHOTO BH1a MEXaHUYECKOW SHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpayuu.

1. IIpumepbl IPOCTBHIX MEXAHU3MOB.

Jlabopamopnsie pabomuel u onvimol.

1. Omnpenenenue paboThl CUIIBI TPEHUS IIPU PABHOMEPHOM JIBUYKEHUH TeJia 110

TOPU30HTAIBHON OBEPXHOCTH.

2. HccnenoBaHue ycllOBUM PaBHOBECHS pblyara.

3. Hsmepenue KIIJI HaKIOHHOM IIIOCKOCTH.

4. W3ydeHune 3aKOHA COXPAaHECHUS MEXAHUYECKON SHEPIHUH.

8 KUIACC

Pa3znes 6. TenioBble iBJICHUA.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJSIPHO-KUHETUYECKOM TEOPUH CTPOCHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKyJd. OINBITBI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJIIPHOKUHETUYECKOW TEOPHH.

Monenu TBEPHOro, JKHUIKOTO U Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie tena. OObsiCHEHHE CBOWCTB I'a30B, KUJIKOCTEH U
TBEPIABIX TEJI HA OCHOBE IIOJIOKEHUHW MOJIEKYJIPHO-KUHETUYECKOW TEOPUMU.
CmaunBaHue U KalWUISIpHBIE siBJICHUsI. TemIoBOe paclIupeHue U CxKaTue.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBbIO TEILIOBOI'O JIBHXKEHUS
yactull. BHyTpenHss sHeprus. CrnocoObl H3MEHEHUSI BHYTPEHHEW SHEPIHH:
TerIonepeaya u CopepiieHue padotsl. Bubl Temmonepeaaun: TemIONPOBOIHOCTD,
KOHBEKIIHS, U3JIyYCHHE.

KonudectBo TemnoTsl. YenbHas TEIUIOEMKOCTh BEIIECTBA. TeriooOMeH H
TEIJIOBOE paBHOBecHE. YpaBHEHHUE TemioBoro Oananca. [lnaBnenue wu
OTBEpJICBAHUE KPUCTAUIMYECKUX BEHIECTB. YJAEJNbHAs TEMJIOTa IUJIABJICHUS.
[TapooOpazoBanue u koHaeHcamws. Mcmapenue. Kumenme. YiaempHas TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEPATYpPhl KHUIIEHHUS OT aTMOC(HEpPHOTro
JTaBJICHUS.

BnaxnocTs Bo3ayxa.

OHeprus TOIIMBA. Y I€JIbHAS TEIUIOTA CTOPAHUSL.

[Tpununer pabotel TeroBbix nBurateneit KIIJ TemmoBoro aBuratesns.
TeroBble IBUTraTENN U 3aLNATA OKPYXKAIOIIEH CPEbI.

3aKOH COXPAHEHHUS U TPEBPAICHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. HabGmrogenune OpOyHOBCKOTO JIBHXKCHHS.
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10.
11.
12.
13.

Habmonenne nuddysun.

HabGmronenne siBieHnit cMaurBaHUsI ¥ KAWL PHBIX SIBJICHUH.
HaGmroienre TemioBoro pacimpeHus Tel.

N3meHeHnne naBieHus rasa Mpu M3MEHEHHH OObEMa M HAarpeBaHUM WU
OXJIAXKICHUU.

IIpaBuna u3MepeHus: TeMIepaTyphl.

Bubl Tenonepenaym.

OxJaxieHue Npyu COBEPIICHUH padOTBHI.

HarpeBanwne npu coBepieHrr paboThl BHSITHUMH CHIIAMHU.
CpaBHeHHE TEIUIOEMKOCTEN pa3IMYHBIX BEIIECTB.
HaOmaronenne kuneHus.

HaOnroienre mocTostHCTBA TeMIepaTyphl IPH TUIABICHUU.
Mopaenu TEeIJIOBBIX ABUTATEIICH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMbITE O OOHAPYKEHUIO JEUCTBUS CHUIT MOJICKYJISIPHOTO TTPUTSKEHUS.
OnbITHI 1O BRIPANIMBAHUIO KPUCTAILUIOB MOBAPEHHOM COJIM WJIM caxapa.
OnpITel IO HAOIIOJACHUIO TEIJIOBOTO PACIIMPECHHS Ta30B, KUIKOCTEH WU
TBEPABIX TEIL.

OrnpeneneHue JaBieHUs BO3yXa B OaJJTIOHE HITTPUILA.

OnbITB, JNEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABIEHUS BO3AyXa OT €ro
00béMa M HAarpeBaHUS WIIN OXJIAXKICHHS.

[TpoBepka runmoTe3bl JUHEUHOM 3aBUCUMOCTH JJIMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPyOKE OT TEMIIEpaTyphI.

HaOnronenne wW3MEHEHHsT BHYTPEHHEH DSHEpPruuM Tejla B pe3ysibTaTe
TeruIonepeaayy U paboThl BHCITHUX CHJI.

UccnenoBanne siBIEHUS TEIUIOOOMEHA IPU CMEIIUBAHWUU XOJIOJHOW U
ropsiueu BOJIBI.

Omnpenenenue  KOMWYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOJOW  IIpHU
TEII0O00OMEHE C HarpeThiM METAJINYECKUM LUIUHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Ornpenenenue yaeabHOM TEIIOTHI IUIABACHUS JIbJA.

Paznen 7. DjaekTpruyecKkue U MATHUTHBIE SIBJICHMS.

OnexkTpuzauus Ten. [[Ba poma 3JIeKTpUUECKHX 3apsfaoB. B3aumopeinctBue
3apsbKeHHBIX  Ten. 3akoH Kynmona (3aBUCHMMOCTH  CHUJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSI MEXKAY TEIIAMH).

Onektpuueckoe mnojne. Hanpspk€HHOCTh anekTpuueckoro mnoiis. IIpuHuun
CYHEPHO3UIIUU IEKTPUUECKUX TT0JIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuyeckux 3aps/ioB. DJIEMEHTAPHBIN 3JIEKTPUUYECKUN 3apsii.
Crpoenne aroma. IIpoBOOHMKM W  AWDJIEKTPUKH. 3aKOH  COXPaHEHHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKAN TOK. YCIOBUSL CYIIECTBOBAHUS OSJIEKTPUUYECKOTIO TOKA.
MCTOYHMKM TOCTOSIHHOTO TOKa. JIeMCTBHUS SIEKTPUUYECKOro TOKa (TEeIIoBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUM TOK B KUJKOCTSAX M raszax.

Onektpuueckass uenb. Cuna  Toka.  DIJIEKTPUYECKOE  HANPSIKEHUE.
ComnpoTuBieHne NPOBOJHUKA. Y IENBHOE CONPOTHUBICHUE BemecTBa. 3akoH Oma
JU1s ydacTka nenu. [locnenoBarenbHoe U mapajuiesIbHOE COEIMHEHNE MPOBOIHUKOB.

PaGota © MOIIHOCTH 3JIEKTpUYECKOTO ToOKa. 3akoH Jhxoymns—Jlenna.
DNeKTpUYECKUe e U TOTpeOUTENN IIeKTpruYecKoit sHepruu B ObiTy. KopoTkoe
3aMBbIKaHUE.

[ToctostHHBIE MarHuThL. B3anmoaencTBUE NOCTOSSHHBIX MArHUTOB. MarHutHoe
nosie. MarauTHoe mosie 3eMJIM M €ro 3HadyeHHue g Ku3HU Ha 3emuie. OnbIT
Opcreaa. MarHuTHOE MOJI€ NEKTPUIECKOro ToKa. [[puMeHeHne 3JIeKTpOMAarHuToB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIIb
MOCTOAHHOTO TOKa. lcnonb30BaHHWE JJIEKTPOJABUTATENEd B  TEXHUYECKHUX
YCTPOMCTBAx U Ha TPAHCIIOPTE.

OnbiTel @apajies. SIBneHne 3MeKTpOMarHuTHON uHAyKuu. [IpaBumno Jlenua.
DIIEKTpOreHepaTop. Cnoco0b1 NOJIyYEHUS ANEKTPUYECKOU DHEPIUH.
DNEKTPOCTAHIINK Ha BO30OHOBISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpayuu.

DIeKTpur3alus Tel.
JIBa poJia 3JIEKTPUUYECKUX 3apsS0B U B3AMMOJCUCTBUE 3aPSKEHHBIX TEI.
Y CTpOUCTBO U JEUCTBUE JIEKTPOCKOIIA.
DNeKTpoCcTaTUYeCKast UHAYKIUSI.
3aKOH COXPAHEHUS JICKTPUUECKHUX 3aPsJI0B.
[IpOBOTHUKH U AUDIEKTPUKH.
MoaenupoBaHue CHIOBBIX JIMHUM 3JEKTPUYECKOTO TTOJIS.
W cTOYHUKHN OCTOSIHHOTO TOKA.
JIeCTBHS DIEKTPUUECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B KUIKOCTH.
. ["'a30BBbIi1 pa3ps.
. I3MepeHune cuiibl TOKa aMIepMETPOM.
. I3Mepenune 3eKTpuuecKoro HapsKeHUs: BOJIbTMETPOM.
. PeocTtat n mara3uH COpOTUBIICHUN.
. BzaumoericTBrE€ MOCTOSTHHBIX MATHUTOB.
. MogenupoBaHue HEBO3MOKHOCTH Pa3J€IEHUs MOJIOCOB MarHuTa.
. MozenupoBaHue MarHUTHBIX MOJIEH MOCTOSTHHBIX MArHUTOB.
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18.
19.
20.
21.
22.
23.
24.

25.

OmneIT Dpcrena.

MarauTHo€ 10J1€ TOKa. DJIEKTPOMArHuT.

JlencTBrMEe MarHUTHOIO TI0JIA HA MPOBOJHUK C TOKOM.

DIIEKTPOABUTATENb TOCTOSHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHYKIIHAH.

OnbiTel @apajes.

3aBUCMMOCTh HAIpPaBJICHUS WHAYKIUOHHOTO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHHUS.

DIIEKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomel u onvimol.

1.

o v ok w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnpiTel MO HAOMIONCHUIO BJEKTPU3ALMM Tel HWHAYKUUMEH U MpHU
CONPUKOCHOBEHHUH.

HccnenoBanve AEUCTBUS 3JIEKTPUYECKOTO IOJSI HA IPOBOJHHUKU U
JTUDJIEKTPUKH.

COopka u npoBepka padOThI JIEKTPUIECKOMN MU MOCTOSHHOTO TOKa.
W3mepeHne U peryaupoBaHHue CUJIbI TOKA.

N3mepenne U peryaupoBaHue HANPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TOKA, MIYIIETO 4Y€pe3 pPEe3UCTOp, OT
COMPOTHUBJIEHUS PE3UCTOPA U HANPSLKEHMSI HA PE3UCTOPE.

OneITHI, JEMOHCTPUPYIOIIHIE 3aBUCUMOCTb AIEKTPUYECKOTO
CONPOTHUBJIEHUS NPOBOAHUKA OT €ro JJIMHBI, IUIOIIAIM IOIEPEYHOro
CEUCHHMs U MaTepuara.

[IpoBepka mnpaBuiia CIOXKEHHSI HAINPSOKEHUH TMpPU TOCIEA0BATEILHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia [jsi CWIbBl TOKAa MPU MAPAJUIETBHOM COEIUHEHHUU
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBIACISIEMOM Ha
pe3nucrTope.

HccnenoBanre 3aBUCUMOCTU CUJIbI TOKA, WIYIETO Y€pe3 JAMIOUYKY, OT
HaIpsHKEHUs Ha HEH.

Omnpenenenue K111 narpeBarens.

HccnenoBanre MAarHUTHOTO B3aUMOJIEUCTBHS IIOCTOSIHHBIX MAarHUTOB.
N3yyeHue MarHuTHOTO IMOJISl MTOCTOSIHHBIX MarHUTOB MIPU UX O0OBEAMHEHUU
U pa3/ielIeHUH.

HccnenoBanne AEUCTBUA SJIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEIIKY.
OneITBl, JEMOHCTPUPYIOLUIME 3aBUCUMOCTb CHJIBI  B3aUMOJEUCTBUS
KaTYIIKWA C TOKOM M MarHuTa OT CHJIbI TOKA U HAMPABIIEHUS TOKA B KaTYIIKE.
N3yuyenue neicTBUS MarHUTHOTO OIS HA MPOBOAHUK C TOKOM.



19. KoHcTpynpoBanue u u3y4eHue padoThl JJIEKTPOIBUTATEINS.

20. 3mepenue KII] snekTpoiBUraTeIbHOM YCTaHOBKH.

21. OnbITBIL IO  HMCCHEAOBAHUIO SBJIEHUSI SJIEKTPOMArHUTHON HMHIYKIWU:
WCCIIEIOBAHUE W3MEHEHUW 3HAYEHUS] W HAIMPABJICHUS HWHAYKIHOHHOTO

TOKaA.
9 KUIACC

Pasznen 8. Mexannuyeckue siBJIeHHS.

Mexannueckoe ABWKeHHE. MarepuanbHasg Touka. (Cucrema OTcuéra.
OTHOCUTENBHOCTh MEXAaHUYECKOTO JIBWKEHHsA. PaBHOMEpHOE NpPAMOJIMHENHOE
nBwxeHue. HepaBHoMmepHoe npsimonmHenHOEe ABHKEeHUE. CpelHsAsl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHUH.

VYckopenue. PaBHoyckopeHHOe mpsiMosiiHelHOe JBukeHue. CB0OOJHOE
nagenue. OnbITsl ['anuies.

PaBHOMEpHOE ABMXKEHHUE IO OKPYKHOCTH. Ilepron m uvacrora oOpamieHus.
JlnneriHas v yriioBasi CKOpocTH. LIeHTpocTpeMHUTENIbHOE YCKOPEHHUE.

ITepsblii 3akoH HbtoToHa. Bropoit 3akon HeroToHa. Tpernit 3axkon HeroToHa.
ITpuHIMII CYyNIEPIO3ULIUU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cujia TpEHHsI CKOJIbKEHHUS, CHIIa
TPEHUs IOKOs, IPYTUe BUbI TPEHUS.

Cuna TsKECTH U 3aKOH BCEMHUPHOIO TITOTEHHUS. Y CKOpEHHE CBOOOJHOTO
najgeHus. J[Bwxenue mianer Bokpyr Comnua. IlepBas kocMmuueckass CKOPOCTb.
HeBecoMocCTh 1 nieperpysKu.

PaBHOBecue marepuanbHOM TOYKHA. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETVIEHHOM OChIO BpalleHus. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynee Tena. M3menenune mmmynbsca. Mnynbe cuibl. 3aKOH COXPAHEHUS
UMITyJbca. PeakTuBHOE IBHKEHNE.

Mexanudeckass pabora ¥ MONIHOCTH. PaboTa cuil TSDKECTH, YNPYTrOCTH,
TpeHusi. CBs3b dHEpTruu U padoThl. [loTeHIManbHas SHeprus Tena, NOJAHIATOr0 Hajl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEPTrUs CxaToM NpykuHbl. Kunernueckas
sHeprusa. TeopeMa 0 KMHETHYECKOW AHEPruu. 3aKOH COXPAHEHMS] MEXaHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HabGmrogeHne MeXaHWYeCKOro ABMKEHUS Tella OTHOCUTEIBHO Pa3HbIX TEIl

OTCYETA.
2. CpaBHeHME MyTE€W W TPACKTOPUN JBUKEHUS OJHOTO U TOTO K€ Teja
OTHOCHUTEJIBHO PA3HBIX TEJl OTCYETA.
N3mepeHne cKOpoCTH U YCKOPEHHUSI NPSIMOJIMHENHOTO JBUKECHMUS.
4. HccnenoBaHne NMPU3HAKOB PABHOYCKOPEHHOTO JBHKECHMUS.
Habmronenue nBU>KeHUs Tea Mo OKPYKHOCTH.



8.
9.

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

HalGnronenne MexaHMYeCKHX SIBJIEHUN, TPOUCXOAAIINX B CUCTEME OTCUETA
«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JABUKEHUU OTHOCUTEIIEHO
KaOuHeTa (PU3UKU.

3aBUCHUMOCTh YCKOPEHMS Tela OT MAacChl TeNa U JEHUCTBYIOIIEH HA HETO
CHUJIBL.

Habmronenue paBeHCTBa CHII IPU B3aUMOJEHCTBUM TE.

W3meHeHne Beca Tena Ipu YCKOPEHHOM JABUKEHHH.

Ilepenaya umIryabca mpy B3auMOJEHCTBUM TEI.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICHCTBHUH TEJI.

CoxpaHeHHe NMITyJIbCa PU HEYIPYTOM B3aUMOJCHCTBUU.

CoxpaHeHue UMITyJIbca Mpy a0COIIOTHO YIPYTOM B3aUMOJCHCTBUMU.
HabGnrogeHnne peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOM 3HEePTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKON PHEPTUU IIPU JABM>KCHUM TeJla MO/ IeHCTBUEM
MPY>KUHBI.

Jlabopamopnsie pabomuel u onvimol.

1.

10.

11.

KoHcTpyupoBanue Tpakra JJjisi pa3roHa U JajdbHEWUIIEr0o PaBHOMEPHOIO
JBH)KCHUS IAPUKA WA TEJIEHKKH.

OrnpenienieHue CpeIHEN CKOPOCTU CKOJBXKEHUsSI OpycKa WM JIBH)KCHUS
[IapUKA 110 HAKJIOHHOW IUIOCKOCTH.

OnpeneneHue yCKOpPEHHs Tejla MPU PABHOYCKOPEHHOM JBHKEHUU I10
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH IYTH OT BPEMEHU MPHU PaBHOYCKOPEHHOM
JIB>KEHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka rumores3bl: €ciu MPU PaBHOYCKOPEHHOM JBMXEHMH 0O€3
Ha4yaJbHOM CKOPOCTH ITyTH OTHOCSTCA KakK psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOILIME TPOMEKYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanve 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXEHUS OT CHIIbI
HOPMAJIBHOT'O JaBJIEHUS.

Onpenenenue korhGUIIMEHTA TPEHUS CKOTBKECHUS.

Ornpenenenue KECTKOCTH NPYKUHBI.

Onpenenenue pabOThI CUJIBI TPEHUS TPU PABHOMEPHOM JIBHXKEHHH TEJIa 110
TOPU30HTAIIBHOM ITOBEPXHOCTH.

Onpenenenue pabOThl CHJIBL  YIOPYTOCTH TIpU  TOIBEME TIpy3a C
MCIIOJIb30BAaHUEM HEMOJABM)KHOTO U MOABUKHOTO OJIOKOB.

N3yuyeHue 3aKOHa COXPaHEHUsI SHEPTHH.

Pa3ngen 9. Mexannueckue KoJie0aHUA M BOJIHBI.



KonebarensHoe neuxenue. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHUid: TIEpUOI,
4acToTa, aMIUIUTyAa. MareMaTU4eCcKnil U MpyKUHHBIA MasTHUKU. [IpeBpaiienue
HHEPTUU MPH KOJIeOATETHLHOM JIBUKEHHUU.

3aryxatomue  koneOaHus.  BwiHyxkzaeHHble — KojeOanus.  Pe3oHaHc.
Mexanuyeckue BoJIHBL. (CBOMCTBa MeXaHMYEeCKMX BOJH. IlpomosibHblE U
nonepeyHble BOJIHBL. JInMHA BOJMHBI M CKOPOCTh €€ pacnpOCTPaHEHMUS.
MexaHunyeckue BOJIHBI B TBEPIOM TEJI€, CEHCMUYECKUE BOJIHBL.

3ByK. I'poMKOCTBh 3BykKa M BbicOTa TOHA. OTpaxeHue 3Byka. MHppa3Byk u
yJIbTPa3BYK.

Hemoncmpayuu.

1. HaOmronmenne koseO0aHWii Tel MO JEWCTBUEM CHIIBI TSIOKECTH U CHIIBI
YIIPYTOCTH.

Hab6mronenne konebanuii Tpy3a Ha HUTH U Ha TPy KUHE.
HaGmronenune BRIHY X ICHHBIX KOJI€OaHU U pe30HAHCA.
PacnipocTpanenue mpo10JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.
AKYCTUYECKHI pe30HAHC.
Jlabopamopnwie pabomel u onvimol.
1. OmpeneneHue 4YacTOThl M MEpUOJa KoJeOaHWW MaTeMaTHYECKOro
MasITHUKA.

2. Ompenenenne 4acTOTHI U IEpHOJIa KoieOaHUl MPY>KUHHOTO MasSTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIEPHOJa KOJIeOAHUN MOABEIICHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. HccnenoBaHue 3aBUCMMOCTHU MEPHUOJIa KOJIEOAHUN MPYKUHHOTO MasTHUKA
OT Macchl Irpysa.

5. IIpoBepka HE3aBUCHUMOCTH TepHoJia KoieOaHuil rpy3a, MOABEIICHHOTO K
HUTH, OT MAcChl Ipy3a.

6. OmbIThl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTh  Mepuoia  KoJeOaHHid
MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepeHue yckopeHusi CBOOOIHOTO MaJeHUSI.

Paszges 10. D1eKTpOMAarHuTHOE 1M0JI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DIEKTPOMArHUTHOE  MOJIE.  ODJNEKTpOMarHuTHele  BOJHBL.  CBOMCTBa
ANEKTPOMArHUTHBIX BOJH. I[llkana 3neKTpoMarHuUTHBIX BOJIH. lcmonb3oBanue
AIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM CBSI3U.

DJleKTpoMaruuTHasa mnpupoaa csera. CkopocTh cBeTta. BolIHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu.

1. CBoCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BoJHOBBIE CBOKCTBA CBETA.
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Jlabopamopnuie pabomul u onvimol.
1. M3yyeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOIIbI0 MOOUIBEHOTO
TenedoHa.

Paznen 11. CBeroBble iBJICHUS.

JlyueBas MOJEJb CBeTa. HUctounukn CBeTa. [TpssmonnHeiHOE
pactipoctpaHeHue cBera. 3atmeHus CoinHua u JIynsl. OTpaxenue cBera. Ilnockoe
3epKaio. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mpenomiieHus cBera. llonHoe BHyTpeHHee
OoTpakeHHe cBeTa. Vcnonb3oBaHWE MOJHOIO BHYTPEHHETO OTPAXEHUS B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xop myuedt B iuH3e. OnTudeckas cucrema GoToarnmnapara, MUKpOCKOIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. bam3opyKkoCcTh U 1aabHO30PKOCTD.

Paznoxenue Oemoro cBera B crmektp. Onwitel HeloTona. Croxenwue
CIEKTPAJIbHBIX LIBETOB. J(Hcnepcus ceera.

Hemoncmpayuu.

[IpssMOTMHENHOE pacIpOCTPAaHEHNE CBETA.

OTpaxeHue cBeTa.

[Tony4yenue n3o00paxeHui B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

IIpenomiienue cBera.

OnTtu4eckui CBETOBO/I.

Xox mydeit B coOOMparoIeit InH3e.

XoJ Jiyder B paCCEUBAIOIECH JIUH3E.

[Tony4yenune n300paxeHuit ¢ TOMOUIBIO JTUH3.

[TpuHiun aevictBus (oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopnens riasa.

11. Paznoxxenue 6emoro cera B CEKTP.

12. [lonmy4yenue O0enoro cBeTa Npu CI0KEHUH CBETAa Pa3HbBIX I[BETOB.

Jlabopamopnsie pabomuel u onvimol.

1. Hccnenoanue 3aBUCUMOCTH yIVIa OTPAKEHHUSI CBETOBOIO Jiyya OT yrjia
MaJICHUS.

2. M3yueHue xapakTEepUCTUK U300paKeHU MPEAMETA B TNIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHMOCTH yIJIa MPEJIOMIIEHUS CBETOBOIO Jiyda OT yria
MaJICHUsS Ha TPAHUIIE «BO3IYX—CTEKIIO».

4. TlomyudeHue M300paKEHUM C MTOMOIIBIO COOUPAIOIIEH JTMH3HBI.
Omnpenenenue (HOKyCHOTO pacCTOSHUS U ONTUYECKOM CHIIBI cOOMparoen
JIUH3BI.

6. OTBITHI 1O PA3TOKEHUIO OETIOTO CBETA B CHIEKTP.

7. OnbITHl IO BOCHPUSITHIO IIBETA MPEIMETOB MpPHU MX HAOIIOEHUU uepes
[[BETOBbIE (DUIIBTPHI.
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Pa3gen 12. KBaHTOBBIE SIBJICHHUS.

Omnwitel Pe3epdopna v mimanerapHass Mojenb atoma. Mojenb atoma bopa.
Hcnyckanue v noromieHue ceeta atoMmoM. KBaHThel. JInHedaThie CIEKTPHI.

PanuoaktuBHOCTh. Anb(a, Oeta- U ramma-usnydeHusi. CTpoeHre aTOMHOIO
anpa. Hyxionnas wmoxaens aromHoro sapa. Mszorombel. PaanoakTtuBHBIE
npeBpauieHus. [lepro monypacmnauga aTOMHBIX SIAEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUs 3apsSJOBOTO W MACCOBOrO YMCEIN.
DOHeprust CBsI3M aTOMHBIX saaep. CBsA3b Macchl M 3Hepruu. Peaknuu cuHTe3a u
nenenusd saep. Ucrounuku sneprun ConHIA U 3BE3I.

SAnepnas sHepretuka. JleWCTBUSA pPaAUMOAKTUBHBIX HU3JYYEHUN HaA IKHUBBIC
OpraHU3MBI.

Hemoncmpayuu.

1. CHoekTpbl U3Ny4YEHUs U MOTJIOLIEHHUS.

2. CrHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp Boaopoa.

4. HabGnroneHue TpekoB B kamepe Buiibcona.

5. Pabota cuéTunka HOHU3ZHPYIONTUX U3ITYyUECHUH.

6. Perucrpanus u3nydeHus] OpUPOJHBIX MUHEPAIOB U MPOIYKTOB.

Jlabopamopnsie pabomel u onvimol.

1. HaOnroneHue CrlONMIHBIX U JIMHEHYATHIX CIIEKTPOB U3ITyUCHUSI.

2. HccnepoBanue TpPEeKOB: M3MEPEHHE HHEPTHM YaCTHUIBI [0 TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. H3mepenue paanoakTuBHOro GoHa.

IHoBTOpHUTEIBLHO-00001IAOIMH MOAYIb.

[ToBTOpUTETHEHO-0000MTAIONTUH MOYJIh TIPEIHA3HAYEH JIJISi CUCTEMATU3AINH
1 000011IeHUs TPEAMETHOTO COEP>KAHUS U OTbITA ACSITEIBHOCTH, TPUOOPETEHHOTO
MpU HU3YYEHUH BCETO Kypca (U3UKH, a TakXKe ISl MOATOTOBKH K OCHOBHOMY
roCyJJapCTBEHHOMY 7K3aMEHY MO (pu3uke A oOydaromuxcsi, BHIOPaBIIUX 3TOT
y4eOHBII TpeMeT.

[Ipy U3ydeHUN JAHHOTO MOJIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIeATeIbHOCTH, HA OCHOBE KOTOPBIX 00€CTeunBaETCs AOCTHKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, (GopMupyercs
€CTECTBEHHOHAY4YHAasi TPaMOTHOCTh: OCBOEHHE HAy4HBIX METOJOB HCCIICIOBAHUS
SBJICHUM TPUPOABI U TEXHHUKH, OBJAJCHHE YMEHUSMU OOBSCHATH (U3HUECKHE
SBJICHUSI, TPUMEHSAS T[OJyYCHHbIC 3HAHUA, pelIaTh 3aJadyd, B TOM YHCIE
Kaue€CTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IpuHIMNINANBHO AEATEILHOCTHBIN XapaKkTep TaHHOTO pa3jieia peaanusyercs 3a
CU€T TOTO, UTO OOYHYAIOIIMECS BBIMOJIHSIOT 3a/1aHUsI, B KOTOPBIX UM IIpejiaraercs:



HA OCHOBE TIOJIYYCHHBIX 3HAHHWM pacmo3HaBaTh WU HAYYHO OOBSICHATH
bu3nUecKue sBICHUS B OKPY>KaIoIel MPUPOJIE U MOBCEIHEBHON KU3HH,
MCII0JIb30BaTh HAYUHbIE METO/bI UCCIEAOBAHUS (DU3NUECKUX SBJICHUHN, B TOM
YUCIIe JJIs1 MPOBEPKHU TUIOTE3 U MOJYYEHHSI TEOPETUUECKUX BBIBOOB;
OOBSCHATh HAy4YHBIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTHIKCHHM COBPEMEHHBIX
TEXHOJIOTMH, HAIIPUMEDP, IPAKTUYECKOT0 UCIIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
SHEPrMU Ha OCHOBE 3aKOHA IMPEBPAIICHUS U COXPAHECHUSI BCEX M3BECTHBIX BUJOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMAA

N3ydenne ¢u3MKH Ha YPOBHE OCHOBHOT'O OOIIEro oOpa30BaHMUs HAIMPABIICHO

Ha JIOCTH>KEHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJbTATOB.

B pesynbrare nyuenus GuU3NKN Ha YPOBHE OCHOBHOTO OOIIET0 00pa30oBaHUs Yy

oOyyaromerocss OyayT cGopMHpPOBaHBI CIEAYIONINE JTUYHOCTHBIC PE3yJIbTaThl B
YacTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUS:

- IPOSABJICHUE MHTEpPECAa K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOU
buznuecKon HAyKH;

- IICHHOCTHOE OTHOIICHHUE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpaKIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUA

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCY>KJICHHH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM IMPUMEHEHUEM JTOCTHKEHUHN
buzuky;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THUYECKUX MPUHUUIIOB B JEATEIbHOCTH
YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMSI:

- BOCHPUSITHE ICTETHUECKUX KAa4eCTB (PU3MYECKON HayKu: €€ TapMOHUYHOTO
NOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHMSL:

- OCO3HaHUE IIEHHOCTH (U3MUECKONM HAyKM KaK MOIIHOTO HHCTPYMEHTa
NO3HAHUSI MHpPA, OCHOBBI Pa3BUTHS TEXHOJOTHMM, BaXKHEWILIECH COCTaBIISIIOLIECH
KyJbTYpBHI,

- pa3BUTHE HAy4YHOU JIFOOO3HATEIBHOCTH, MHTEpECA K HCCIEA0BATEIbCKOM
NEeSATENBHOCTH;

5) ¢opvupoBaHMs  KYJbTYPbl 3I0POBbSI M  IMOIMOHAJIBHOIO
0J1aromoJIy4us:

- OCO3HaHME IEeHHOCTH Oe3omacHOro oOpa3a KHU3HH B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXXHOCTU TMpaBui OE30MaCHOrO TIOBEJACHHUS Ha
TpaHCHOPTE, HA JIOpOrax, C JJIEKTPUYECKUM U TEIJIOBBIM 00OPYJOBAaHUEM B
JIOMAILIHUX YCIIOBUSX;

- chopMHupOBaHHOCTH HaBbIKa pe(ICKCUH, MPU3HAHUE CBOETO MTpaBa Ha OIMNOKY
U TAKOTO K€ MPaBa y APyroro 4eJI0BeKa;

6) Tpy10BOT0 BOCIIMTAHMS:

- AKTUMBHOE yyacTM€ B pEUICHUM NPAKTHYECKUX 3a7ad (B paMKaxX CEMbH,
oOpa3oBaTeIbLHOM  OpraHM3allud, ToOpoJa, Kpas) TEXHOJOTUYECKOU H
COLIMAJIbHON HANIPaBICHHOCTH, TPEOYIOIIUX B TOM YHUCIIEe U (PU3NYECKUX 3HAHUM;



e - MHTEPEC K MPAKTUYECKOMY M3YUYEHUIO MPOPECCUl, CBI3aHHBIX C (PUBUKOM;

e 7) 3KOJIOTHYECKOT0 BOCIIUTAHMS:

e - OpHEHTalMs Ha TpUMEHEHHE (U3MYECKUX 3HAHUM IJIs pelieHus 3a1ad B
o0JlacTh OKpy>Karollel Cpeabl, TUIAHUPOBAHUS TMOCTYNKOB U OLEHKA UX
BO3MOXHBIX ITOCJIEACTBUH JJIs1 OKPYKAIOILLIEH CPEbI;

e - OCO3HAaHME TJIOOAIBHOTO XapaKTepa IKOJIOTHYECKUX MpOoOJeM M MyTel ux

pelieHus;

e 8) aganTanuum K HU3MEHSIIOUIMMCH YCJOBUSIM COLUMAJIBLHOM U NPHPOIHOM
cpenabl:

e - TIOTPEOHOCTh BO B3aWMOJICHCTBUU TPH BBINOJHEHUH WCCICIOBAHUN U
MPOEKTOB (PM3UYECKONM HAIPaBIECHHOCTH, OTKPBITOCTh OMBITY M 3HAHUSIM
IPYTHX;

e - TIOBBIIICHWE YPOBHA CBOE€M KOMIIETEHTHOCTH 4Ye€pe3 MPAKTUYECKYIO
JIeSATSIILHOCTD,

e - NOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHUM, B TOM 4uciie (POpMyIUpOBaTh
UJIeH, TIOHATHS, TUTIOTE3BI O (U3HUECKIX OOBEKTaX U SIBIICHUSX;

e - OCO3HaHHE NSMHHUITUTOB COOCTBEHHBIX 3HAHWNW M KOMIIETCHTHOCTEH B 00JacTH
buzuky;

e - IUTAHUPOBAHHWE CBOETO PA3BUTHUS B MIPUOOPETEHNH HOBBIX (PM3MUECKUX 3HAHUI,

e - CTpEMJICHHE aHAJTU3UPOBATH U BBIABISATH B3aMMOCBS3U PUPOJIBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCIOIb30BaHUEM (PU3UUECKUX 3HAHUM;

e - OlIEHKa CBOUX JCHUCTBUU C Yy4€TOM BIMSHHUS Ha OKPYXAIOUIyI Cpeny,
BO3MOJKHBIX TTT00aTBHBIX MOCIEICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHus MporpaMMel 110 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBanus y oOyuwaromerocs OyayT copMHUpOBaHBI MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIIHE TO3HABATEIbHBIC YHUBEPCAIbHBIC YIeOHBIC TCHCTBYS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIE  Y4YCOHBIC  JICUCTBUS, PETYJISTHUBHBIC
YHUBEpCaAIbHbIC yUeOHbIE TCUCTBUS.

Ilo3naBaTe/IbHbIC YHUBEPCAJIbHbIC Y4eOHbIe 1eiicCTBUS

Bba3oBble Jioruyeckue aeiicTBUS:
e BBIBIATH M XapaKTEpU30BaTh CYIIECTBEHHBIE NPU3HAKH OOBEKTOB
(s1BICHMIN);
e YCTaHaBIUBATh CYIICCTBEHHBIN MPU3HAK KJIACCHU(PUKAIIUN, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,



BBISIBJISITh 3aKOHOMEPHOCTH U IPOTHUBOPEUHS B paCCMaTpPUBAeMbIX (aKTax,
JTAHHBIX ¥ HAOIIOICHUSAX, OTHOCIIIUXCSA K (PU3NYECKUM SIBIICHUSM;
BBISIBJISITH  TIPUYMHHO-CIIC/ICTBEHHBIC CBSI3M TPU HM3YyYEHUH (DU3HUECKHUX
SIBIICHUI U TIPOIIECCOB, JENaTh BBIBOBI C UCIIOJIb30BAHUEM JETyKTUBHBIX
MHAYKTUBHBIX YMO3aKJIIOUE€HUH, BBIJIBUTaTh THIIOTE3bl O B3aUMOCBS3SIX
($U3NIECKUX BETUYNH;

CaMOCTOSITENTLHO BBIOMPATH CIIOCO0 perieHus: yueOHOH GU3NIecKoi 3a1a4uu
(cpaBHEHHME HECKOJIbKMX BAapHAaHTOB pEIICHMs, BbIOOp Haumboliee
MOJIXOJISIIETO ¢ YYETOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPHEB).

Ba3oBble nccienoBarejbcKkue 1eHCTBUSA:

HCITOJIB30BATh BOTIPOCKHI KaK UCCIIEA0BATEIbCKUI MHCTPYMEHT TTO3HAHUS;
MIPOBOJIUTH TT0 CAMOCTOSITEIFHO COCTABIIEHHOMY TUTAHY OIBIT, HECIIOKHBIN
(bU3NYEeCKUil DKCIIEPUMEHT, HEOONbIIOe UCCIeN0BaHUE (PUINIECKOTO
SIBIICHUS;

OIICHMBaTh HAa TPUMEHUMOCTH M JOCTOBEPHOCTh HH(OpMaIuio,
MOJTYYCHHYIO B XOJI€ UCCIICTIOBAHUS WU DKCIICPUMEHTA,;

CaMOCTOATETHHO (POPMYIUPOBATH 00OOIIEHNS U BBIBOJIBI IO pe3yJbTaTaM
IPOBEEHHOTO HAOIIOICHUS, OTIBITA, NCCIICOBAHNUS;

MPOTHO3WPOBATh BO3MOXKHOE JallbHEWIee pa3BUTHE  (U3UMYECKUX
MPOIIECCOB, a TAK)KE BBIBUTATH MIPEATIOIOKEHUS 00 MX PA3BUTHH B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmanmeii:

MPUMEHSTH Pa3IUYHbIe METOAbl, MHCTPYMEHTBI U 3aMpPOChl NPU MOUCKE U
orOope MH(POPMALMHM WIA JaHHBIX C YYETOM MpPEMIOKEHHOW Yy4eOHOU
(bu3nYeCKOM 3a1a9H;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMALUIO
pa3IUYHBIX BUIOB U POPM MIPEICTABIICHHUS,

CaMOCTOATEIBHO BBIOMpAaTh ONTUMAJIbHYIO (OPMY IMPEICTaBICHUS
uHbOpMallMl ¥ WUIIOCTPUPOBATh peEIIaeMble 3a7aud  HECIO0XHBIMU
CXE€MaMH, IarpaMMaMi, MTHOU TrpauKoi 1 X KOMOUHALUSAMU.

KoMMyHUKaTHBHBIEC YHHBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHSA:

B XOJ€ OOCYXIEHHUS Yy4yeOHOro MaTepuaya, pe3yJbTaTOB J1a0OpPaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYkIaeMOil TEMbI U
BBICKA3bIBaTh WJICH, HAIICJICHHbIE HA pEIICHHE 33a/a4d U TOAJep>KaHHe
O1arokeaTeIbHOCTH OOIICHUS;

COTMOCTABIIATh CBOM CYXICHHS C CYXACHUAMHU JPYTHX YYaCTHUKOB
auanora, OOHapyKMBaTh pa3iNune U CXOACTBO MO3UIIMIA;

BBIPQ)KATh CBOIO TOYKY 3PEHHS B YCTHBIX M MMCHbMEHHBIX TEKCTaX;



nyOJIMYHO NMPEACTABIATh PE3yIbTaThl BBIMOIHEHHOTO (DU3MUECKOT0 OMbITa
(9KCTIEpUMEHTA, UCCIIEI0BaHMS, IPOEKTA);

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOW U MHIUBUTyJIbHON
pabOoThI pU PEILIEHUH KOHKPETHOU (PU3NYECKO POOIEMBI;

IIPUHUMATh LIEJIM COBMECTHOW JIESITEIbHOCTH, OPraHU30BbIBATH JACHCTBUS
no €€ JOCTHXEHHUIO: paclpeAessiTh poJid, OOCYXKIaTb IPOLECChl U
pe3ybTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIIOJIEH;
BBIIIOJIHATH CBOIO YacTh palbOThI, JOCTUTasi KAYECTBEHHOT'O pe3yJibTaTa Mo
CBOEMY HAIIPaBJIEHUIO U KOOPAUHUPYS CBOU ACUCTBUS C IPYTUMH YWICHAMHU
KOMaH/1bl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENIBHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJIEHCTBHS.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHBIC 1eiiCTBUA

Camoopranusanus:

BBISIBIISITh MPOOJIEMBI B KU3HEHHBIX M YU4E€OHBIX CUTYyalUsX, TPEOYIOMIMX
IJIs pereHus] GU3NIECKUX 3HAHUIA;

OPUEHTUPOBATBCS B  PANIMYHBIX MOAXOAAX NPHUHATHUSA  PELICHUN
(MHOIUMBUYaJdbHOE, NPUHATHE DPELIECHUS B TpyMIe, NPUHATHE PEIICHUMN
rpynmnoi);

CaMOCTOSITENIFHO COCTaBJISTh AITOPUTM pelIeHUs (PU3MUECKOM 3a7aun WU
IUTaHa HCCIEAOBAaHUSA C Y4ETOM HMEIOLIUXCA PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEW, apryMEHTHPOBATH IIpeijlaraéMble BApUAHTBI PELLICHUI;
JieN1aTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTpOJIb, 3MOIIHOH3JIBHLIﬁ HHTECJICKT.

JaBaTh aJICKBATHYIO OLICHKY CUTYyallUH U IIpeJlaraTh IUIaH €€ U3MEHECHUS,
OOBSICHATh NPUYUHBl  JOCTHXKEHUS  (HEOOCTUKEHHS]) Ppe3ysbTaToOB
JeSTeNbHOCTH, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSITEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
¢u3nYecKoro MCCIEIOBAHHUA WM IPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, W3MEHUBIIMXCS CUTYallUH, YCTAHOBJEHHBIX OLIMOOK,
BO3HUKIIUX TPYAHOCTEH;

OLICHUBATH COOTBETCTBUE PE3yJIbTaTa LIEJIU U YCIOBUSAM;

CTaBUTH ce€051 HA MECTO JIPYroro YeJIOBEKa B XOJI€ CIIOpa WU IUCKYCCUH Ha
Hay4YHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIroro;
MIPU3HABATH CBOE MPABO Ha OLIMOKY MpHU PEeIIeHUH (PU3NYECKUX 3a]a4 WU B
YTBEPXKACHUAX Ha HAYYHbIEC TEMBI U TAKOE K€ IPABO APYroro.

NPEAMETHBIE PE3YJIBTATBI



K koHiy o0yuenus B 7 Kjacce peMETHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE
JIOJHKHBI OTpakaTh CHOPMUPOBAHHOCTD Y O0YUAIOLINXCS YMEHHIMA:

UCIOJb30BaTh  MOHATHS:  (uU3MUecKMe UM XUMHYECKHUE  SIBJICHUA,
HaOII0/IeHNe, JKCIEPHUMEHT, MOJIeNb, TUIOTE3a, CAMHUIBI (PU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSIHHS BemiecTBa (TBEpPIOE,
KUAKOE, Ta3000pa3HOE), MEXAHMYECKOE JIB)KEHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MPSMOJIMHENHHOE), TPAaeKTOpUs, pPaBHOJACHCTBYIOIIAs
cuna,  nedopmamms  (ympyras, — IJacTUYecKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYAbL;

paznuuath sABiaeHUs (AuQQy3us, TEMI0BOE ABIMKCHHUE YAaCTHUIl BEIIECTBA,
paBHOMEpPHOE  JIBJKEHHE, HEPaBHOMEPHOE  JABW)KEHHUE,  HHEPLHMS,
B3aUMO/JICIICTBHE TeJ, paBHOBECHE TBEPABIX TeN C 3aKPEIIEHHON OCHIO
BpallleHus, Tepeaya JaBIeHus TBEPABIMU TEIAMU, )KUIKOCTSIMH U Ta3aMH,
aTMOC(pepHOE [JaBJIEHUE, IJIaBaHUE TeJ, IPEBPAIICHUS MEXaHUYECKOil
HHEPruM) MO ONMUCAHHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JAEMOHCTPHPYIOIIUX JaHHOE (PU3MYECKOe SBJICHUE;

pacmo3HaBaTh TMPOSIBICHHE W3YYEHHBIX (U3MUECKUX  SBICHUH B
OKpY’>XaloIlleM MHUpE, B TOM 4Yucie (U3HUECKUe SIBICHUS B MPUPOJIE:
IpUMEPHl ABMXKEHUS C Pa3jIMUYHBIMH CKOPOCTSIMH B KHUBOM U HEKHUBOMN
npupojae, ACWCTBUE CHUJIBI TPEHUS B TPUPOAEC U TEXHUKE, BIIUSHUE
aTMoc(epHOro JaBJCHHs Ha JKUBOW OpraHM3M, IJIaBaHUE PHIO, phIUard B
TEJIe YeNIOBEeKa, IPH ATOM MEPEBOAUTH MPAKTHUECKYIO 3a7a4y B yUeOHYIO,
BBIJIETISITh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKH) (PU3UUECKUX SIBJICHU;
OIMCHIBATh M3YUYCHHbIE CBOMCTBA TeNl M (PU3MUECKUE SIBICHUS, UCTIOIb3YS
buznyeckre BeNUIUHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMs], ITyTh,
CKOpOCTb, CPEHSISI CKOPOCTh, CHJIa YIPYTOCTH, CHJIa TSKECTH, BEC Tena,
CHJia TPEHHUsI, 1aBlieHue (TBEPIOTO Tela, KUAKOCTH, ra3a), BRITAJIKUBAIOIIAs
cujla, MexaHuuyeckass padoTa, MOILIHOCTb, IJIEYO CHJIBI, MOMEHT CHIIBI,
KOX(PQOUIIMEHT TIOJNE3HOTO JCHCTBHS MEXaHW3MOB, KHHETHYECKas U
NOTCHUUANbHAST JHEpPrusi), NpPU ONUCAHHHM NPABUIBHO TPAaKTOBATh
(bu3HYECKUI CMBICI UCIIOJIb3YEMbIX BEJTUUMH, UX 0003HAYEHUSI U €IMHUIIBI
¢u3nUecKUX BEIUYMH, HAXOOUTH (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO
(Gu3NYECKyI0 BENUYHMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpaduKu
M3YYECHHBIX 3aBHCUMOCTEH (PU3NUECKIX BEIHUNH;

XapaKkTepu30BaTh CBOMICTBa Tes, (PU3MUECKHE SBJICHUS U IPOLECCHI,
MCTIONIB3YS MIPaBUJIa CIIOKEHHs CHil (BIOJIb OJHOM mpsiMoii), 3akoH [yka,
3akoH Ilackans, 3akoH Apxumena, MpaBWJIO paBHOBecHs pbrdyara (O7oka),
«30JI0TOE TPABWJIO» MEXAHUKH, 3aKOH COXpPAaHEHHUS MEXaHHYeCKOH



DHEPTrUH, TMPU ITOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3alUCBHIBATh €T0 MATEMATHYECKOE BBIPAKEHUE;

OOBSICHATH (PU3UUECKUE SBJICHUS, TIPOLIECCHI U CBOMCTBA TEJ, B TOM YHCJIE U
B KOHTEKCTE CUTYAIMi MPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BhISIBISATh
MIPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBICHEHUE U3 1—2 JTOrMYecKux
IaroB ¢ omnopod Ha 1-2 W3y4YEeHHBIX CBOMCTBA (PU3MYECKUX SIBIICHUM,
(hU3MYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemarb pacu€THble 3aJauyd B 1—2 JEUCTBUSA, MCIOJb3YS 3aKOHbI H
dbopmyTbl, CBsI3BIBAaIONIME (DU3UYECKHME BEIMYMHBI: HAa OCHOBE aHajIn3a
YCJIOBHSI 33/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3HUECKHUE
BEJIMYMHBI B (DOPMyJbl UM MPOBOAUTH PACUEThl, HaXOAUTh CIPABOYHBIC
JaHHBIE, HEOOXOIMMBbIE ISl PEUICHUs 3aj]lay, OIEHUBATh PEATUCTUYHOCTh
MOJIYYeHHOU (PU3NYECKOM BETMUUHEI;

pacmo3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXKHO PEIIUTh TMPU TOMOIIH
(hU3UYECKUX METOJIOB, B OMTMCAHUU MCCJICIOBAHUS BBIJICIATh POBEPSIEMOE
MpeAnoioxKeHue (TUMoTe3y ), pa3audyaTh U UHTEPIPETUPOBATH MOTYUYECHHbBIN
pe3ynbTar, HaXOAUTh ONIMOKU B XOJI€ OIbITAa, AENaTh BBIBOJLI IO €r0
pe3yibTaram;

MPOBOAUTL OMBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJICHUN WU
(uznyecKux CBOUCTB Te: (HOPMYIUPOBAThH MPOBEPSAEMbIEC TPEATIONOKEHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pYAOBaHMS, 3aMUCHIBATH X0/
OTbITa U GOPMYITUPOBATH BHIBOJIBI;

BBITIOJIHATh MPSIMbIE U3MEPEHUS PACCTOSHHS, BPEMEHH, MacChl Tela,
o0béMa, CHJIBI W TEeMIEpaTypbl C HCIOJb30BAHUEM AHAJIOTOBBIX U
U(POBBIX TMPUOOPOB, 3aAMUCHIBATH TOKa3aHUS TPHOOPOB C YUIETOM
3a/TaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHHUIA;

MIPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (DU3NUECKON BEJIMUMHBI OT
JIPYroil ¢ UCHOJIB30BaHUEM TMPSIMBIX HU3MEPEHUM (3aBUCUMOCTH MyTH
PAaBHOMEPHO JABUXKYIIETOCS Tela OT BPEMEHU IBUKEHUS TENa, CUITbI TPEHUS
CKOJILKEHHSI OT Beca Tejla, KadyecTBa OOpabOTKM IMOBEPXHOCTEH Ten U
HE3aBUCHUMOCTHU CWJIbl TPEHHS OT IUIOIIAAA CONMPUKOCHOBEHUS TEJ, CUJIBI
YIOPYTrOCTU OT YJJIMHEHUSI MPYKUHBI, BHITAIKUBAIOIIEH CUIIBI OT 00bEMa
MOTPYKEHHOM YaCTH Teja U OT INIOTHOCTH JKUJIKOCTH, €€ HE3aBUCUMOCTHU OT
IJIOTHOCTH Te€Ja, OT IIyOMHBI, HA KOTOPYIO MOTPYKEHO TENO, yCIOBUMN
IJIaBaHUsSl TeJ, YCJIOBUN pPaBHOBECHUsS pblyara M OJIOKOB), y4acTBOBaThb B
IUIAHUPOBAHUM YYEOHOrO0 MCCIIEIOBAaHUSA, COOMpaTh YCTAHOBKY U
BBITIOJIHATh W3MEPEHHUS, CIENysl MPEeIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl TMOJYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIUYUH B BUJC



NOpeUIOKEHHBIX TaOnull U TpaduKoB, JAeiIaTh BBIBOABI MO pe3ylibTaTaM
UCCIIEIOBAHMUSI;

NPOBOJNTH KOCBEHHBIE H3MEpPEHHsS (U3MUECKUX BEIWYHH (TUIOTHOCTH
BEIIECTBA )KUJIKOCTH U TBEPAOTO TeJa, CHJIa TPEHUS CKOIbKEHUS, TaBICHHE
BO3/lyXa, BBITAJIKHUBAIONIAsl CHJIa, ACHCTBYIOIIAs Ha MOTPYXEHHOE B
KHUJIKOCTh  T€JO0, KOA((UUMEHT IMOJIE3HOIO  JIEHCTBUS  MPOCTHIX
MEXaHHU3MOB), CIEIys TPEIIOKEHHOW WHCTPYKUIWHU: TPH BBHIMOTHEHUN
U3MEpPEHU CcoOMpaTh OSKCHEPUMEHTANIbHYI0O YCTAaHOBKY U BBIYHCIATH
3Ha4YeHHE UCKOMOI BEIMYUHBI;

coOJII0/1aTh MpaBUJIa TEXHUKU OE30MMaCHOCTH NP padoTe ¢ 1ab0pPaTOPHBIM
000opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI JACHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, IUHAMOMETpP, COOOINAIOIIMECS COCYIbl, OapoMerp,
pblyar, HOJBUKHBINA U HETIOABM)KHBIN OJIOK, HAKJIOHHAS MIJIOCKOCTH;
XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOHl Ha WX OmucaHus (B TOM YHCIE:
MNOJUINITHUKY, YCTPOWCTBO BOJOIPOBOJA, THUIAPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, OPIIHEBON HACOC, APEOMETP), UCIIONb3Ysl 3HAHUS
0 CBOMCTBAX (PU3MYECKUX SIBICHUI U HEOOXOUMBbIE PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAWTh  HMHPOPMALMIO O  IpHUMEpax)
IPAKTUYECKOI0 HCIOJb30BaHUS (DU3MUECKUX 3HAHUN B IOBCEJIHEBHOM
KU3HU s obecriedeHnst 0€30MacHOCTH TpHU OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHHSI 3I0POBbS U COOIIOICHUS HOPM
HKOJIOTUYECKOTO MOBEJCHHS B OKpY Kalollel cpeie;

OCYIIECTBIATH OTOOp HCTOYHUKOB HH(popmauuu B IHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HaHUW © TYTEM CpPaBHEHHUS PA3TUYHBIX HCTOYHUKOB BBIACIATH
uH(pOpPMAIMIO, KOTOpas SIBISETCA MNPOTHMBOPEUYMBOM WM MOXET OBITh
HEI0CTOBEPHOI;

WCTIONb30BaTh MPH BBIMOJHEHWN YY€OHBIX 3aJaHUil HAyYHO-MOMYJISIPHYIO
JIUTEepaTypy (HPU3HUECKOTO COAEPIKAHUS, CIIPABOYHBIE MAaTEPUAJIbl, PECYpPCHI
cetu MuTepHer, BnaaeTb nNpuéMaMud KOHCIIEKTHPOBAHHUS TEKCTa,
npeobpazoBaHus HHGOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpaTKHE MHCHMEHHBIE W YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpManuu (HU3MIECKOTO COAEPKaHUsA, B TOM
quciie MyOoJuYHO J1e]aTh KpaTKue COOOIIeHHsI O pe3yJibTaTaX MPOEKTOB WU
y4eOHBIX HCCIEN0BAaHUM, IPU ATOM IPaMOTHO HCIOJIB30BaTh M3yUYEHHBIN



MOHATHMHBIA ammapar Kypca (H3UKH, CONPOBOXKIAATh BBICTYIUICHUE
MpE3CHTALIUEN;

MPU BBHITIOJTHEHUN YYEOHBIX IPOEKTOB M MCCIECIOBAHUN pachpeacssiTh
00SI3aHHOCTH B TPYIINIE B COOTBETCTBUU C IIOCTaBIICHHBIMHM 3ajavyamu,
CJIICIMTL 3a BBINOJHEHHMEM IUIaHA [JEHCTBUM, aJICKBAaTHO OIICHMBATH
COOCTBEHHBI  BKJaJ B  JCATEIBHOCTb  TPYMNIbI, BBICTPAUBATh
KOMMYHHMKATUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHIy 00yueHus B 8 Kjacce mpeMEeTHBIC Pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYJAIOIIMXCS YMEHUH:

MCII0JIB30BaTh IOHSATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKECHUE
aTOMOB U MOJIEKYJ, arPEraTHBIE COCTOSIHUS BEIIECTBA, KPUCTALNIMYECKUE U
amop(HbIE Te€Na, HACBHILIEHHBII M HEHACHILIEHHBIM TMap, BIAXKHOCTH
BO3/yXa, TEMIEpaTypa, BHYTPEHHss DHEpPrus, TEIUIOBOM JBHUIaTellb,
AJIEMEHTAPHBIN ANEKTPUUECKUH 3apsl, JIEKTPUIECKOE T10JI€, IPOBOIHUKY U
TUDJIEKTPUKH, TOCTOSHHBIN 3JIEKTPUYECKUNA TOK, MATHUTHOE MOJIE;
pasznuyarh sBJICHUS (TEIUIOBOE PACUIMPEHHE U CXKaTue, TerJionepenaya,
TEILUIOBOE PABHOBECHUE, CMAYMBAaHKE, KalWJULIPHBIEC SBJICHUSA, UCIIAPEHHUE,
KOHJICHCallusl, IUJIaBJICHUE, KpUCTAIu3auus (OTBEpAEBaHUE), KHUIICHHE,
Teronepeaaya (TEeTIONpPOBOAHOCTb, KOHBEKIIUS, U3ITy4YEHHE),
ANEKTpU3aLMs TEN, B3aUMOJICHUCTBUE 3apsA0B, NEUCTBUS 3JIEKTPUUECKOTO
TOKAa, KOPOTKOE€ 3aMbIKaHHWE, B3aUMOACHCTBME MAarHuTOB, JEUCTBUE
MarHMTHOTO I0JI Ha MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHasE UHAYKIINSA)
[0 OINMCAaHMK MX XAPAaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBICHUE;

pacrno3HaBaTh MPOSIBJICHHE M3YUYEHHBIX (U3MUECKUX  SBICHUI B
OKpY’)XaloIlleM MHUpE, B TOM 4ucie (U3MUECKHUE SIBJICHUS B MPUPOJE:
IIOBEPXHOCTHOE HATSHDKEHUE W KANWUIAPHBIE SIBJIEHUA B TMPHUPOJE,
KpUCTAJUIbI B mpuponae, usinydeHue ConHua, 3aMep3aHue BOJOEMOB,
Mopckue 6pu3bl, 00pazoBaHHe pOCHl, TYMaHa, HHEsI, CHETa, SJIEKTPUYECKUE
SBJICHUSI B aTMoc(epe, JIEKTPUUECTBO KMBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiu, Apend Mo CoB, poOJib MATHUTHOTO MOJIS ISl )KM3HU Ha 3eMJle,
MIOJISIPHOE CHUSHHWE, IPU 3TOM IMEPEBOJUTH IPAKTUYECKYIO 3a4ady B
y4eOHYI0, BBIACIATh CYILIECTBEHHBbIE CBOMCTBA (IpHU3HAKK) (PUIUUECKUX
SIBJICHUH;

OMKCHIBATh MU3YyUEHHBIE CBOMCTBA TEN U (PU3NUYECKUE SBJICHUSI, UCTIOIb3YS
(¢u3nYecKue BEIUUMHBI (TEMIIEpaTypa, BHYTPEHHSSI SHEPTUsl, KOJIUYECTBO
TEIUIOTBI, YJEJIbHAas TEINIOEMKOCTh BEIECTBA, YyACIbHAsA TEIUIOTA
IUIABJICHUS, YJIeNbHAsl TEIJIoTa MapooOpa3oBaHUs, YJelbHas TEIIoTa
CropaHusi TOIUIMBA, KOA(D(PUIMEHT TMOJE3HOro JCHCTBUS TEIIOBOU



MAILMHbI, OTHOCUTEIIBbHAS BIIAJKHOCTh BO3/1yXa, dJIEKTPUUECKUN 3apsi/l, CUJIa
TOKa, DJIEKTPUYECKOE HANPSIKEHHWE, COINPOTHBIICHUE IPOBOJHHUKA,
yAEJIbHOE COMPOTUBJICHUE BEIlIECTBA, pad0Ta U MOLIHOCTb 3JIEKTPUUECKOTO
TOKa), MpU ONHCAHUM MPABWIBHO TPAKTOBAaTh (PU3UYECKHH CMBICIH
UCIOJIb3YEMBIX BEJIMUMH, 0003HAYCHUS U €AUHUIIBI (PU3HMUECKUX BEIUYHH,
HaXoAUTh (POPMYJIbI, CBSA3BIBAIOIIUE JaHHYI (U3NYECKYHO0 BEIMYUHY C
APYTUMHU BEJIMYMHAMHU, CTPOUTH TIpadUKH H3YUYEHHBIX 3aBUCUMOCTEH
(bU3UYECKUX BEJINYUH,;

XapaKkTepu30BaTh CBOMICTBa Tes, (PU3MUECKHE SBJICHHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIO)KEHMSI MOJIEKYJIIPHO-KMHETUYECKON TEOPHH
CTpOEHUs BEIleCTBA, MPUHLHUII CYNEPHO3UIMU ToJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHHs 3apsiia, 3akoH OMa 1715 yyacTKa LeNH, 3aKOH
Jlxoynsa—Jlenua, 3aK0H COXpaHEHUs YHEPTUH, IIPUA HTOM J1aBaTh CIIOBECHYIO
(GOopMyJIMPOBKY 3aKOHA U 3alIUCHIBATh €M0 MaTEMATHUECKOE BBIPAXKECHHUE;
OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TE€l, B TOM YHUCIE U B
KOHTEKCTE CHTYyallMi MPAKTUKOOPHUEHTHPOBAHHOIO XAPAKTEPA: BBIABIISITH
MPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2 JTOrH4ecKux
IIaroB ¢ Omopod Ha 1-2 HU3y4yeHHBIX CBOMCTBA (PU3NYECKUX SIBICHUH,
($U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THble 3aJauyd B 2—3 JEUCTBUSA, MCIOJb3yS 3aKOHbI H
dbopMyIibl, cBs3bIBarOLUE (DU3MUECKHE BEIWYMHBL: Ha OCHOBE aHajIn3a
YCJIOBHSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBHE, BBIIBIATH HEIOCTATOK
JaHHBIX JUIsl peLIeHUs 3aJadd, BbIOUpAaTb 3aKOHBI W  (HOPMYJIbI,
HEOOXoAMMbIE Uil €€ pElIeHHs, MPOBOAMTH pacy€Tbl U CPABHUBATH
MOJy4YE€HHOE 3HaUeHUE (PU3NUECKON BEJITMUMHBI C U3BECTHBIMH JJAHHBIMU;
pacrno3HaBaTh MpOOJEMbl, KOTOPbIE MOXKHO pELIMTh IPU MOMOILU
(bU3MYECKUX METOJOB, HCIOJIb3ysl OMHCAHUE HCCIIEOBAaHUSA, BBIACIATDH
IIPOBEPSAEMOE  MPEAIOJNIOKEHUE, OLEHMBATh MPABWIBHOCTh IMOPSAJIKA
IIPOBEJCHUS UCCIIEI0OBAHUSA, JAEIAaTh BEIBOBI,

OPOBOAMUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SBJICHUN WU
(bu3HYEeCKUX CBOMCTB Tell (KamWJLISPHBIC SIBJICHUS], 3aBUCUMOCTD JIaBJICHUS
BO3JlyXa OT €ro o0bEma, TeMIepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUA U
HarpeBaHus IpPU MU3JIYyYEHHH OT LBETAa HU3Iydarolled (IOIJIOIIAOIIEH)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHHsI BOJBI OT TEMIIEPATYPHI KUAKOCTH U
IUIOIAAA €€ IIOBEPXHOCTH, OJJEKTpU3alus Tl M B3aUMOJCHCTBUE
DNEKTPUYECKUX  3apsA0B, B3aWMOJCHCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3YyaJIM3allisl MarHUTHBIX TOJE€H IOCTOSHHBIX MAarHUTOB, JEHCTBUSA
MarHuTHOTO MOJS Ha IPOBOJHUK C TOKOM, CBOWMCTBA 3JIEKTPOMAarHMTa,
CBOMCTBa 3JEKTPOJABHUIATENsl IOCTOSHHOTO TOKa): (OpMyIHpPOBATH



IpoBepsieMble MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pyI0BaHUsl, OTIMCHIBATH X0/ ONBITA U (DOPMYJIUPOBATH BHIBOIBI;
BBITIOJIHATD MPSMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIbHON BIXKHOCTU
BO3/lyXa, CUJIbl TOKA, HANpPSHKEHUS C HCIOJIb30BAHUEM AHAJIOTOBBIX
npuOOpoOB U JaTUYMKOB (PU3MUECKUX BEIUYMH, CPaBHUBATh PE3yJIbTaThl
M3MEpPEHUl ¢ y4€TOM 3aJJaHHOM aOCOMIOTHOM MOrPEIIHOCTH;

MIPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (DU3NUYECKON BEJIUYMHBI OT
ApPYrod C  HCHOJB30BAHMEM NPSIMBIX HM3MEPEHHl  (3aBHCHMOCTH
CONPOTHUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJH IIONEPEYHOrO
CEUYEHUS U yIEIBHOTO CONPOTHUBIIEHUS BEUIECTBA IPOBOJIHKKA, CHIIBI TOKA,
UAYLIEr0 4epe3 MPOBOAHMK, OT HAOpsDKEHHs] Ha  [POBOJIHUKE,
UCCJEIOBAHUE TIOCIEAOBATENIbHOIO M MapaJUIeIbHOTO  COEIMHEHHM
IIPOBOJHUKOB): IIJIAHUPOBATH HCCIEAOBAaHUE, COOMPATH YCTAaHOBKY H
BBITIOJIHATh W3MEPEHUs, CIeIysl TMPEeUIOKEHHOMY IUIaHy, (UKCHUpPOBATH
pe3yNbTaThl NOJYYEHHON 3aBUCUMOCTH B BHUJI€ TaOJIUIL U TpaUKOB, 1eTaTh
BBIBOJIBI IO PE3YJIbTaTaM UCCIEI0BAHMUS;

IPOBOANTH KOCBEHHBIE HU3MEpPEHHs (PU3MUECKUX BeIMYUH (yAelIbHas
TEIJIOEMKOCTh ~ BEIIECTBAa, COMPOTUBJICHUE MPOBOJHMKA, paboTra W
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHMPOBATH H3MEPEHUs, COOMpAaTh
AKCIIEPUMEHTAJIbHYI0 YCTaHOBKY, CIIEysl NMPEUIOKEHHON MHCTPYKUUHU, U
BBIYUCIISITh 3HAYEHUE BEJIMUUHBIL;

cOOJII01aTh MpaBUJjIa TEXHUKU 0€30MaCHOCTH MpU paboTe ¢ J1abopaTOpHBIM
o0opy10BaHUEM;

XapaKTepHU30BaTh MPHUHLMIBI ACHCTBUS HW3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OITOPOM HA MX ONUCAHUS (B TOM YHCIE: CUCTEMA
OTOIUICHUS JOMOB, TUTPOMETP, apoBasi TYpOUHA, aMIIEPMETP, BOJIBTMETD,
CUETUMK DIJIEKTPUYECKOW SHEPIHH, 3SJIEKTPOOCBETUTENIbHBIE MPUOOPHI,
HarpeBaTeIbHbIE AIEKTPONPUOOPHI (npumepsr), AIEKTPUYECKUE
IIPETOXPAHUTEIH, HIEKTPOMArHUT, 3JIEKTPOABUTATENb IIOCTOSTHHOTO TOKA),
UCIIOJIb3Yysl 3HAHMS O CBOMCTBAaxX (PU3MYECKUX SBJICHUM M HEOOXOAMMbIC
(bu3nUecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOWCTBA U HU3MEPUTEIbHBIE
npuOOPHI IO CXEMaM U CXEMaTHYHBIM PUCYHKaM (KHIKOCTHBIN TEPMOMETP,
TEPMOC, TICUXPOMETpP, TUTPOMETP, ABUTATEIb BHYTPEHHErO CropaHus,
ANEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbl SJIEKTPUUYECKUX Lenend ¢
MOCJIEIOBATENbHBIM M MapAJIEIbHBIM COEAMHEHUEM AJIEMEHTOB, pa3jinyas
yCIIOBHBIE 0003HAYEHHUSI 3JIEMEHTOB AJIEKTPUUECKUX ENeil;

OPUBOAUTH  MpUMEpPhl  (HAXOAUTh  WHGOpPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUA (PU3NYECKUX 3HAHUN B IOBCEIHEBHOU



KU3HU 7151 oOecrieueHrs 0e30MacHOCTH TP OOpallleHnu ¢ MpudopaMu H
TEXHUYECKUMHU YCTPONUCTBAMU, COXPAaHEHMSI 310pPOBbs U COOJIIOICHUS HOPM
HKOJIOTHYECKOT0 TIOBEICHUS B OKPYXAIOLIEH Cpelie;

OCYUIECTBJISATh MOUCK HMH(POpMaUUA (PU3UYECKOTO COJAEPKAHHUS B
WNHTepHeTe, Ha OCHOBE HMEKOIIMXCA 3HAHMM W NOYTEM CpPaBHEHHUS
JOIOJIHUTENBHBIX HCTOYHUKOB BBIJENATHh HH(OPMALIMIO, KOTOpas SIBJIIETCS
MPOTUBOPEYUBOUN UIIM MOXKET ObITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BHIIOJHEHUH YYEOHBIX 3aJlaHU HAYYHO-TOIMYJISIPHYIO
JaUTEepaTypy (HPU3HUECKOTo COAEpKaHUs, CIIPAaBOYHbIE MAaTEPUaJIbl, PECYpPCHI
cetu MHTepHeT, Bnaaerb nNpu€MaMU KOHCIIEKTHMPOBAHMUS TEKCTa,
npeoOpa3zoBaHus HH(POPMALIMU U3 OAHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MHCbMEHHBIE W KpAaTKUE YCTHBIE COOOIIEHHUS,
0000mas wmHOOpPMAMIO M3 HECKOJBKUX MCTOYHHKOB (HU3UUIECKOTO
COJEep)KaHusi, B TOM 4YHCiIE€ MyOJUYHO MPEACTABIATH pPE3YJIbTaThl
MPOEKTHOM WJIM HMCCIENOBATEIbCKON NEATEIbHOCTH, P 3TOM T'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM NOHATHIHBIA anmapat Kypca (QU3UKH,
COINPOBOXK/IaTh BBICTYIUICHHE IIPE3EHTALMENH;

IPU BBIIOJHEHUN YYEOHBIX MPOEKTOB M HCCIEIOBAHUNA (DU3HMUECKUX
MPOLIECCOB paclpenesaTh O0S3aHHOCTH B TPYIIE B COOTBETCTBUH C
MOCTABJICHHBIMU 3a/1a4aMH, CJIEIUTH 3a BBHINOJIHEHUEM IUIAHA JEUCTBUM U
KOPpPEKTHPOBAaTh €ro, aJeKBaTHO OLICHWBATh COOCTBEHHBIM BKIaI B
JESITeIbHOCTh IPYIIIbI, BEICTPAaUBAaTh KOMMYHHUKAaTUBHOE B3aUMOJIEICTBHE,
MPOSBIISISI TOTOBHOCTD pa3peniaTb KOHQIUKTHI.

K xoHIy 00yueHus B 9 Kjacce peMETHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYJAIOIIMXCS YMEHUH:

UCIIOJIb30BaTh TMOHSTHSA: CHCTeMa OTCcuéTa, MaTepualbHas TOuKa,
TPaeKTOpHs, OTHOCUTEIBHOCTh MEXAHWYECKOTO JIBMXKEHHMS, AedopMalius
(ynpyrasi, mjaacThuyeckasi), TpPEHHUE, LEHTPOCTPEMUTEIIBHOE YCKOPEHUE,
HEBECOMOCTb M NEPErPYy3KH, LEHTP TSHKECTH, a0COJIOTHO TBEPAOE TEO,
HEHTP TSHKECTU TBEPJOTO Tella, paBHOBECHE, MEXAHUUYECKHE KOJIeOaHUs U
BOJIHBI, 3BYK, HH(PA3BYK U YJIbTPa3BYK, JIEKTPOMATHUTHBIE BOJIHBI, IIKaIa
ANIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U J1aJbHO30PKOCTbD,
CHEKTpPbI UCIYCKaHMs U MOTJIOLIEHUs, aib(a, OeTa- U raMMma-u3ydeHus,
W30TOIIBI, SI/ICPHAS] DHEPTETHKA;

pasznuyarh SIBJI€HHUS (PaBHOMEPHOE M HEPABHOMEPHOE MNPSAMOJIUHEHHOE
IBUKEHUE, PABHOYCKOPEHHOE MPSAMOJIUMHEHHOE JBW)XEHHE, CBOOOAHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUKEHHE 110 OKPY’KHOCTH, B3aHMMOJECHCTBHE
T€J, PEaKTUBHOE JBIKEHUE, KoJieOaTelbHOE NIBIKEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIEOAHHUs), PE30HAHC, BOJHOBOE JIBH)KEHHE, OTPAKEHUE



3ByKa, MPSAMOJIMHEHHOE PAaCHPOCTPAHEHHUE, OTPAKECHUE W MPEITOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHHUE CBETA, Pa3JI0KEHHUE OEJIOro CBEeTa B
CIIEKTp UM CJIOKEHHE CIEKTpPaJbHBIX IIBETOB, [UCIEPCUS CBETA,
€CTECTBCHHAsA PAaJMOAKTUBHOCTh, BOSHUKHOBEHHUE JMHENYATOTO CHEKTPA
W3JIy4€HUS) IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOITUX JaHHOE (PU3UYECKOE SBIICHHE;

pacrio3HaBaTh MPOSIBIICHHE U3YUYECHHBIX (DU3UYECKUX  SBJICHUN B
OKpYy’KaroleM Mupe (B TOM uuciie (pu3nueckue SBICHUS B TMPUPOJE:
MIPUJIMBBI U OTJIMBBI, JBHKEHUE TJIaHET COTHEYHON CUCTEMbI, PEAaKTUBHOE
JIBW)KEHUE IKUBBIX OPTraHU3MOB, BOCHPUATHE 3BYKOB >KMBOTHBIMH,
3eMJIETPACEHNE, CEHCMUYECKUE BOJIHBI, I[yHAMH, 3XO, I[B€Ta Tel,
ONTUYECKUE SIBJICHUS B NPUPOJE, OMOJIOTHYECKOE JEUCTBUE BHUJIMMOTO,
yIbTPadHUOIECTOBOTO W  PEHTTCHOBCKOIO HM3JIYyYCHHH, €CTECTBEHHBIN
paguoaKTUBHBIN (DOH, KOCMHUYECKHE Jy4Yd, PaJUOaKTHUBHOE H3JIyUEHUE
MPUPOIAHBIX MHUHEPAIOB, JEHUCTBUE PAJUOAKTUBHBIX H3JIYy4YEHUU HaA
OpraHu3M YeJIOBEKAa), MPU STOM NEPEBOAUTH MPAKTUUECKYIO 3a/ady B
y4eOHYIO0, BBIJCIATh CYIISCTBEHHBIE CBOMCTBA (IMpHU3HAKH) (HU3UICCKHUX
SIBJICHUH;

OMUCHIBATh U3y4YCHHBIC CBOMCTBA TEJI U (PU3MYECKUE SIBJICHUS, UCTIOIb3Ys
(¢uzmyeckre BENMYMHBI (CpPEIHSsI M MIHOBEHHAass CKOPOCTh Tella IpHU
HEpaBHOMEPHOM JBHXCHUH, YCKOPEHHE, NEPEeMEIICHUE, IMyTh, YTJIOBas
CKOpOCTb, CWJIa TPEHHUs, CHJIa YIPYTrOCTH, CHUJIa TSKECTH, YCKOPEHUE
CBOOOJIHOTO TaJICHHs, BEC TeJla, HMIYJbC TeJla, HMITYJIbC CHIIBI,
MexaHuueckas paboTa M MOIIHOCTb, MOTEHIMANIbHAS DJHEPrusi Tena,
MOJIHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPTHUS CHKATOU
MPYXWHbI, KHHETUYECKas YHEPT s, MOJIHASI MEXaHUUECKAas SHEPTUsl, IEPUO/T
M YacToTa KojeOaHuM, JAJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA,
CKOpPOCTh CBETa, I[IOKa3aTelb MPEIOMJICHUS Cpelibl), MPU OMNHUCAHUU
MPaBWJIBHO TPaKTOBaTh (U3HUYCCKHH CMBICI HCIIOJIB3YEMbIX BEIWYHH,
0003Ha4YeHUSI W E€AUHUIIBI (U3UYECKUX BEJIWYWH, HAXOJUTh (POPMYJIBI,
CBSI3bIBAIOIINE JTAHHYIO (DU3NYECKYIO BEJIMUMHY C JPYTMMH BEJIUYUHAMH,
CTPOUTH IpapUKU U3yYEHHBIX 3aBUCUMOCTEN (PM3UYECKUX BEJIMYUUH,;
XapaKTepHU30BaTh CBOMCTBA TeJ, (U3WUYCCKHE SBJICHUS W TIPOIECCHI,
WCTOJIb3ysl 3aKOH COXPAaHEHMsS SHEPryuu, 3aKOH BCEMHUPHOIO TATOTEHHS,
MPUHIUIT CYNEPHO3UIMUA CHUJI, NPUHIUI OTHOCUTEIbHOCTH [‘amuies,
3aKOHbI HBIOTOHA, 3aKOH COXpaHEHMSI UMITYJIbCA, 3aKOHBI OTPAXEHHUS U
MPEJIOMJIEHHST CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO U MACCOBOTO YHUCEI
MIpU SJAEPHBIX PEaKIUAX, MPH 3TOM JaBaTh CJIOBECHYIO (HOPMYIHUPOBKY
3aKOHA M 3alUCHIBATh €r0 MAaTEMaTUYE€CKOE BBIPAKEHUE;



OOBSACHATh (PU3NUYECKHE TPOIECCHl M CBOMCTBA TEl, B TOM YHCIE U B
KOHTEKCTE CUTyallui MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BHISBIATH
MPUYUHHO-CJIEICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKHUX
1aroB ¢ ONOpoid Ha 2—3 HM3yYEHHBIX CBOMCTBA (PU3NYECKUX SIBJICHUU,
(bU3HYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peniath pacy€THbIC 3a/1a4u (OMUpAIOIIMecs Ha CUCTEMY U3 2—3 ypaBHEHHI ),
WCTIOJNB3YS 3aKOHBI U (DOPMYJIBI, CBSI3BIBAIOIINE (DU3HUECKHUE BETMYMUHBI: HA
OCHOBE aHAJIM3a YCJIOBHS 33a4M 3aMHChIBaTh KPATKOE YCIOBUE, BHISBIATH
HEJIOCTAIOIINE WU M30BITOYHBIC JaHHBIC, BEIOMPATH 3aKOHBI U (hOPMYJIBI,
HEOOXOAMMBbIE I PEIICHUs, TNPOBOAUTH pacy€Tbl M OIEHUBATH
PEATMCTUYHOCTH MOTYYCHHOTO 3HAYCHHS (PU3NIECKON BETTMYUHBI,
pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO PpEHINTh MPH TOMOIIU
(GU3NYECKUX METOJIOB, HCIOJIb3Ysl OMHCAHUE WCCIICOBAHUS, BBIICIATH
MPOBEPSIEMOE MPEANOJIOKEHUE, OIIEHUBATh TMPABWIBHOCTh MOPSAJIKA
MPOBEJICHUSI  WCCIICIOBAaHUS, JieJaTh  BBIBOABI, HMHTEPIPETHUPOBATH
pe3yNbTaThl HAOIIOICHUH U OIIBITOB;

MPOBOJUTH OMBITHI 1O HAOMIOMEHUIO (PU3NYECKUX SBICHUN WA
bu3nUeckux CBOMCTB Ten (M3yueHue BTOporo 3akoHa HbroToHa, 3akoHa
COXpaHEHHUs HDHEPrUH, 3aBUCHUMOCTh Tepuoaa KojeOaHWW NPy KHHHOTO
MasTHHKA OT MAcChl TPy3a M KECTKOCTH MPYKUHBI U HE3aBUCHUMOCTH OT
aAMIUTUTY/IBI MAJIBIX KOJICOAHUM, IPSIMOJIMHEHHOE PacpOCTpaHEHUE CBETA,
pasnokeHue Oeyoro CBeTa B CIEKTpP, U3YYEHUE CBOMCTB HM300paKeHHS B
IUIOCKOM 3epKajie W CBOWMCTB HM300pakeHHs TpeaMeTa B coOuparomieit
JauH3e, HAOMIOJCHHE CIUIOMIHBIX W JMHEWYaThIX CHEKTPOB H3ITyYeHHs):
CaMOCTOATENFHO CcOOMpaTh YCTAHOBKY W3 HW30BITOYHOTO Habopa
000pyI0BaHUsl, OMUCHIBATH XOJI OTBITA U €r0 PE3YJIbTAThl, (POPMYITUPOBATH
BBIBOJIBL;

MPOBOJUTH TPU HEOOXOIUMOCTH CEPUIO MPSMBIX U3MEPEHUM, OMpeaeIss
CpeqHee 3HAUYCHHE H3MepseMOoll BelMMuuHBl ((POKyCHOE paccTosiHue
cobuparomieli JUH3bI), O0OOCHOBBIBaTH BBIOOP crocoba HM3MEpPEeHHS
(M3MepUTenbHOro Npudopa);

NPOBOJAMTH HCCIEAOBAHUE 3aBUCHUMOCTEH (U3MYECKUX BEIMYUH C
MCITIOJIb30BAaHUEM TIPSIMBIX U3MEPEHUH (3aBUCUMOCTh ITyTH OT BPEMEHH TPU
PaBHOYCKOPEHHOM JIBIDKEHMHM 0€3 HadyallbHOM CKOpPOCTH, TMepuoja
KOJICOaHMI MaTeMaTHYeCKOr0 MasTHHKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yria OTpakK€HHUsl CBETa OT yria MaJeHus W yIia MPelOMIICHUs OT yria
nMajieHus): IUIAHUPOBAaTh HCCIEAOBAHHE, CaMOCTOATEIBHO COOMpATh
YCTaHOBKY, (UKCUpPOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH



bu3NYecKuX BEIUYMH B BHUAC TaOIWIl ¥ TpaduKOB, JeNaTh BHIBOABI IO
pe3yibTaTaMm HCCIICIOBAHUS;

NPOBOJNTH KOCBEHHBIE W3MEpEHUS (UINYECKUX BEIUYHMH (CpeaHss
CKOpPOCTh U YCKOPEHHE Tella PY PaBHOYCKOPEHHOM JIBHKEHUH, YCKOPEHNE
CBOOOJHOTO MaAeHUs], XKECTKOCTh TPYXKUHBI, KOIDPHUIMEHT TpeHus
CKOJIL)KEHHS, MEXaHW4Yeckass paboTa M MOIIHOCTb, 4YaCTOTa U MEPHO]
KOJIe0aHU MaTeMaTH4YeCKOTO0 W TPYKUHHOTO MASTHHUKOB, ONTHYECKAs
cuina coOuparniedl JUH3bI, PAJAUOAKTUBHBIM (QOH): TMIAHUPOBATH
HU3MEpPeHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBITIOJIHATH
U3MEpEeHUs, cleAys MNPEeII0KEHHON WHCTPYKIMH, BBIUMCISATH 3HAUYCHUE
BEJIMYMHBI M aHAJM3UPOBATH MOTyYEHHBIE PE3YJIBTATHI C YIETOM 3aJaHHON
IIOTPELIHOCTH U3MEPEHN;

coOJII01aTh MIpaBUjIa TEXHUKK O€30MaCHOCTH MpU paboTe ¢ 1abopaTOpPHBIM
000pyI0BaHUEM;

pa3nuuaTh OCHOBHBIC TIPU3HAKU W3YYEHHBIX (PHU3UIECKUX MOJICIICH:
MaTepuaigbHas TOYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHHUK
CBETa, JIy4, TOHKAas JINH34, TJIaHETapHast MOJIeNIb aTOMa, HyKJIOHHAS! MOJIENb
aTOMHOTO SJIpa;

XapaKTepHU30BaTh TNPHUHIMIBI JACHCTBUS HW3YYCHHBIX NPHOOPOB H
TEXHUYECKUX YCTPOWCTB C OMOpPOHl Ha WX OmMucaHus (B TOM YHCIE:
CIUJOMETP, MATYUKU TOJOKEHUS, PACCTOSHUS W YCKOPEHUS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oToanmapar, ONTHYECKHUE CBETOBOIBI,
CHEKTPOCKOT, JJO3MMETp, Kamepa BuibcoHa), HCMHONB3ys 3HAHUA O
CBOMCTBaX (PU3MYECKHX SBJICHUM M  HEOOXOoAuMble (pu3MyecKue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKH M3YYEHHBIX TEXHUUYECKHUX
YCTPOMCTB, H3MEPUTETHHBIX TPUOOPOB U TEXHOJIOTHIECKHX MPOILIECCOB MPH
pelieHny  y4eOHO-TIPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMbI JiA
MOCTPOEHHUS N300paKeHH B IMJIOCKOM 3epKajie U coOUparomiei JuH3e;
OPUBOAUTH  NpUMEpPhl  (HAXOAUTh  WHGOpPMAIMI0O O  MpUMEpax)
MPAaKTHYECKOTO HCIOIb30BaHUsl (DU3MUECKUX 3HAHWH B IOBCEIHEBHOMN
KU3HU s oOecriedeHnst 0€30MacHOCTH MpH OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOUCTBAMU, COXPAHEHHUsI 310POBbs U COOJIIOICHUSI HOPM
HKOJIOTHYECKOTO TIOBEICHUSI B OKPYXAIOIIEH Cpelie;

OCYIIECTBIATh TOUCK HHPOpMAIMK  (QU3UIECKOTO COACpPKAHHS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIHPYS MOUCKOBBIN 3aMpOC, HAXOUTH
MyTH ONpeeNIeHUs] JOCTOBEPHOCTH IMOJyYeHHON MH(OpMalMi Ha OCHOBE
MMEIOIIUXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOYHUKOB;



UCIIOJIb30BaTh MPH BBHINOJHEHWN Y4E€OHBIX 33aJaHUIl HAyYHO-MOMYJISIPHYIO
auTepaTypy HU3NYECcKOro CoAepKaHus, CIIPaBOYHBIE MAaTePUAIIbI, PECYPCHI
cetu MHTepHeT, BhaAeTb NpuéMaMyd KOHCIIEKTHPOBAHHUS TEKCTa,
npeoOpa3oBaHus HH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE COOOIIECHUS Ha OCHOBE
UHPOpPMALIUM U3 HECKOJIBKUX HCTOUYHUKOB (U3NYECKOTO COJCepKAHUS,
myOJIMYHO TPECTABIATH PE3yIbTaThl MPOSKTHOW WM UCCIIEIOBATEIbCKON
ACSITENbHOCTH, TPH OTOM TPAMOTHO  HCIOJNB30BaTh  HM3YUYEHHBIN
NOHATUMHBIN amnmapar M3y4yaeMoro pasjena (U3HKH U CONpPOBOXKAATH
BBICTYIJICHHE TNpE3CHTaled ¢ Yy4€ToM OCOOEHHOCTEH ayAuTOpUH
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
KoHTpo/bHEI IIpakTH4eckue
n/n NPOrpamMMBbl Bcero o0pa3oBaTe/bHbIC
e padoThI padoThI
pecypchl

Pa3nes 1. ®u3nka u eé poJib B NO3HAHUH OKPYKAOIIEro MUpPa

1.1 dusuka - Hayka 0 IIPUPOIE 2 bubnnorexa [IOK
’ Y PHpoA https://m.edsoo.ru/7f416194
Bbu6mmorexa [JOK
1.2 (6] 2 1
HBHHACCKUE BEJTHUHBT https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYYHBII METOT TIO3HAHUS 2 1 bubmaorexa [IOK
' y A https://m.edsoo.ru/7f416194
Hroro no pazneny 6

Pa3nes 2. [lepBoHayajibHbIe CBeJeHHS] O CTPOEHUH BellecTBA

2.1 CrtpoeHne BemiecTa 1 bubmorexa LHOK
' P - https://m.edsoo.1u/7f416194
27 JIBi>KeHUEe U B3aUMOICCTBUE YaCTHUII ) | bubnmoreka [JOK
' BEILECTBA https://m.edsoo.ru/7f416194
Bbu6mmorexa [JOK
2.3 A 2
TPETATHRIC COCTONRMA BetmecTsa https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Pa3znen 3. /IBukeHHe U B3aUMOAeHCTBHE TeJl
bu6mmoreka [JOK
A M
3 CXAHMHACCROE ABHACHHC 3 https://m.edsoo.ru/7f416194



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

bu6mmoreka [IOK

3.2 MHepuus, Macca, n10THOCTH 4 ! https://m.edsoo.ru/7f416194
bu6nmmoreka [IOK
3.3 Crna. Buner cnn 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. /laBieHne TBEPABIX TeJl, :KUAKOCTEH H ra3oB
41 Hasnenue. [lepenaya nqaBneHust TBEPAbLIMU 3 bubmnoreka [IOK
' TeJIaMH, )KUJIKOCTIMHU U ra3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlasnenue xuaKoctn > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 ATMochepHoe napeHue 6 https://m.edsoo.ru/7f416194
44 JlelicTBHE )KUIKOCTHU U Ta3a HA OTPYKEHHOE 7 3 bubmuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nes 5. PaGora 1 MOIIHOCTD. JHeprus
bubmnoreka [IOK
> Pabora n momgocTs 3 ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
32 HpocTeie Mexanu3MEL > ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
>3 Mexanueckas suepris 4 ! https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 68 12



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

8 KUIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM (undposbie)
Ne i/m Konrpouabnsie | IlpakTHyeckne
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. TerioBble siBJIeHUS
N bubmoreka [JOK
1.1 Crtpoenue u cBOICTBa BELIECTBA 7 1 hitps://m.cdsoo.rw/ 784181 ce
bu6nuoreka [JOK
1.2 Teruobbie npouecce 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DaexkTpuyeckue 1 MAarHUTHbIE SIBJIEHUS
DnexTpuuecKue 3apsaabl. 3apsKEHHBIE Tena bubmunoreka [IOK
2.1 . 7 1
M UX B3aMMOJICHCTBUE https://m.edsoo.ru/7f4181ce
N N bu6mmoreka [IOK
2.2 IToCcTOsTHHBIN DIIEKTPUYECKUNA TOK 20 1 7 hitps://m.cdsoo.rw/78418 1 ce
bubmmoreka [JOK
2.3 MarHuTHELS SBICHHS 6 13 https://m.edsoo.ru/7f4181ce
bu6nuoreka [JOK
24 DEKTPOMATHHTHAS HHJLYKIHA 4 ! https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 4 14.5



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

9 KUIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM (undposbie)
Ne i/m Konrpouabnsie | IlpakTHyeckne
NMPOrpamMMbl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcebl
Pa3znen 1. Mexanu4yeckue siBJIeHUsI
L1 MexaHn4eCKOe IBMKCHUE U CIIOCOOBI €0 10 1 1 bubnuorexa [JOK
' ONHUCAHUI https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
1.2 B 5 20 1 3
SAUMOACHCTBIE TelT https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3 10 1 2
AKOTB! COXPATCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 40
Pa3nen 2. Mexann4yeckue KoJa1e0aHUSL M BOJIHBI
bu6mmoreka [IOK
2.1 M 3
e 7 https://m.edsoo.ru/7f41a4a6
bubmmoreka [JOK
2.2 M . 1
CXAHHYECKHE BOTHEL 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DieKTpoMarHuTHOE MoJi€e U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DIEKTPOMarHuTHOE MOJIE U 6 ) bubnuorexa [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6

Pa3gen 4. CBeToBbIE ABJICHUSA



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

4.1 3aKOHBI pacCIpOCTPAHEHHUs CBETA 6 2 bubmmorexa TIOK
’ pactipoctp https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 2 hitps-//m.cdsoo.ru/741ada6
bu6nuoreka [JOK
4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP 3 2 hitps:/m.cdsoo.ru/7f4 1 ada6
Hroro no paszneny 15
Pa3nes 5. KBanToBbBIC IBJICHHA
bu6nmoreka [JOK
5.1 Hcnyckanue v oOrIomeHue ¢BeTa aroMoM 4 1 hitps-//m.cdsoo.ru/7 41 ada6
bu6nuoreka [JOK
52 CTpoOCHHE ATOMHOTO AApa 6 ! https://m.edsoo.ru/7f41a4a6
Bbu6nuorexa [JOK
53 SnepHble peakuuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnea 6. [lopToputenbH0-00001aI0IM i MOYJIb
6.1 IToBTOpenue u 06001IeHNE COlEPIKAHUS 9 5 bubnuoreka [IOK
' Kypca pusuku 3a 7-9 kinacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 25



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

IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/
1|

Tema ypoka

KoanuyecTBO 4acoB

KoHTpoibHbIe

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
H3y4YeHHn
s

DJIeKTPOHHbIE
mu(ppoBbIe
oOpa3oBaTejibHbIE

pecypcsl

Pasnea 1. ®usuka u e€ posib B NO3HAHUM
OKpY:Kalollero Mupa

[IpaBuna Texauku 6e3onacHoCcTH. Dr3nKa
— HayKa o Ipupojie. SIBIeHUs NPUPOIBL.
duzuveckue sIBICHUS

MexaHnudeckue, TCIUIOBEIC,
3JIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE,
3BYKOBBIC SIBJICHHS

duznyeckue BEITUIUHEI B UX N3MCPCHUC

VYpok-uccnenosanue "M3mepenue
TEMIEPATYPbl IPU OMOIIHN KHUIAKOCTHOTO
TEPMOMETPA U IaTYMKA TeMIIepaTypsl”

Kak ¢u3uka u apyrue ecTecTBeHHBIE
HayK{ U3Y4aroT PUPOJTY.
EcrecTBeHHOHay4YHBIN METO O3HAHUSI.
Onucanne GpU3NUECKHUX SBICHUIA C
MOMOIIBIO MOJEIICH

bu6nmoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "[Iposepka
TUIOTE3bI: 1aJbHOCTh MONETA apHKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE,



https://m.edsoo.ru/ff09f72a

4yeM OOoJIbIIe BhICOTa IMycKa'"

Paspen 2. [lepBonavaibHble CBeIeHHS O
CTPOEHUH BellecTBa

Crpoenue BeniecTBa. ONBITHI,

7 JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE bubnnorexa [IOK
P p https://m.edsoo.ru/ff09fe0a
BEIECTBA
8 JIBHKeHUE 4acTUIl BEIIESCTBA bubnnorexa [IOK
https://m.edsoo.ru/ff0a013e
VYpok-uccinenoBanue «ONbITH O
9 HAOIIOICHUIO TETIOBOTO PACIIUPEHUS
ra3oBy
10 ArperatHble COCTOSIHUA BEIlIECTBa
B3anmocBs3b MEX1y CBOMCTBAMH BEILIECTB
B pa3HbIX arperaTHbIX COCTOSTHUAX U UX
11 aTOMHOMOJIEKYIISIPDHBIM CTPOECHUEM bubmorexa LOK
yp p C https://m.edsoo.ru/ff0a0378
Oco0EHHOCTH arperaTHbIX COCTOSTHUI
BOJBI
Paznen 3. /IBu:keHUe U B3auMoeiicTBue
Te
12 Mexanudeckoe ABuxKeHUE. PaBHOMepHOE bubmmoreka [JOK
A HEPABHOMEPHOE IBUKECHUE https://m.edsoo.ru/ff0a05¢c6
bubnnoreka [IOK
13 Cxopocts. EquHuIe ckopoctu
P g 1 p https://m.edsoo.ru/ff0a079¢
14 Pacuetr myTH ¥ BpeMeHU IBUKCHUA bubmorexa LHOK
y P https://m.edsoo.ru/ff0a0ae4
Mueprug. 3akoH HHEPITUH.
P . P bubnuorexa [JOK
15 B3anmopeiicTBue Ten Kak IpuYrMHa

HU3MCHCHUSA CKOPOCTH IBUKCHHSA TCII

https://m.edsoo.ru/ff0a0c10



https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff09fe0a

IImotHOCTE BemecTBa. Pacuet Macchl 1

bu6mmoreka [{OK

16
o0BbeMa Tesa 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas paborta «OnpeneneHue
IJIOTHOCTHU TBEPJIOIO TEJIA»
Pemrenue 3anau no reme "[1noTHOCTH bubnmnoreka [JOK
18 |
BELIECTBA https://m.edsoo.ru/ff0al23c
Cuna kak XxapakTepucThka
19 B3auMoeiicTBus Ten. Cuna ynpyrocTu.
3akoH ['yka
JlabGopaTopHas pabota «/3yueHue
20 3aBUCHUMOCTH pacTsbKeHHs (nedopmarun)
MIPYKUHBI OT MPHUIIOKEHHOMN CHUITBD»
21 SBnenue Tarorenus. Cuna TSKECTH
CBs13b MEX]y CUJION TSKECTU U Maccoi
22 tena. Bec Tena. Pemenne 3aga4 mo reme brbamorexa LTOK
— Y https://m.edsoo.ru/ff0al778
Cuna TspKecTr
” Cuia TSKEeCTH Ha APYTHX IJIaHeTax. bubnmnorexa [JOK
OU3NYECKUE XAPAKTEPUCTHKH TJITAHET https://m.edsoo.ru/ff0al1502
bu6nuoreka [JOK
24 Nsmepenue cun. Jluaamomer
p A p https://m.edsoo.ru/ff0al8cc
bubmnorexa [IOK
25 Bec Tena. HeBecomocTh
https://m.edsoo.ru/ff0al1778
2% CrnoxxeHue IByX CHJI, HallPpaBJIEHHBIX 10 bubnmoreka [JOK
OJIHOM npsiMoil. PaBHOAENCTBYOIIIAs CHIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3amgau no reme
"PaBHoaeiicTBytomas cui"
73 TpeHue CKOJIbKEHUs U TPEHUE TIOKOS. bubnmorexa [IOK

TpeHue B npupoae 1 TEXHUKE

https://m.edsoo.ru/ff0alb9c



https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a0fee

JlabopaTtopHas paborta «3yueHue
3aBHCUMOCTH CHJIBI TPEHHS CKOJIbKCHUS

bu6mmoreka [IOK

29
OT CUJIbI JIABJICHUS U XapakTepa https://m.edsoo.ru/ff0alcc8
CONPHUKACAIOIINXCS] TOBEPXHOCTEM»
30 Pemenue 3agayd Ha onpeneneHue
PaBHOJACHCTBYIOIIEH CHITBI
Pemenue 3agau mo remam: «Bec Tenay,
31 «I'padmueckoe n3odpakeHUE CUID» bubmmorexa LIOK
P vp ’ https://m.edsoo.ru/ff0alde0
«Cunby, «PaBHOIEUCTBYIOIIAS CHIDY
Konrponbnas padora no remam:
37 «MexaHnueckoe ABIKEHHE», «Macca,
IUIOTHOCTBY, «Bec Tenay, «I'padudeckoe
n300pakeHue cuiny, « CHUIIb»
Paspnen 4. /laBienue TBEpABIX Te,
JKHIKOCTEN M Ta30B
1 JHaBnenue. CriocoObl yMEHBIICHHUS 1 bu6mmoreka [{OK
YBEJIMYEHUS TABICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBiienue raza. 3aBUCUMOCTb JaBJICHUS bubnuorexa [JOK
rasa oT o0bEma, TeMIepaTyphbl https://m.edsoo.ru/ff0a2376
[lepenaua naBneHus TBEPABIMU TEIAMH, bu6nuoreka [JOK
35
JKUIKOCTSIMH U raszamu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
36 JlaBieHue B )KUAKOCTH U ra3e, BbI3BAHHOE bubmuoreka [JOK
JIeCTBUEM CUJIBI TSXKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau o teme «JlaBienue B bubmuoreka [JOK
’KUJIKOCTH U rase. 3akoH Ilackamsay https://m.edsoo.ru/ff0a2826
bu6mmoreka [JOK
38 Coo0maromuecst cocyapl
Hatorm ya https://m.edsoo.ru/ff0a2970
39 I'mppaBinyeckuii npecc bubnmorexa [IOK



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1cc8

https://m.edsoo.ru/ff0a3136

Manomertpsl. [1opiIHEeBON KUIKOCTHBIN

40
Hacoc
Atmocdepa 3emiu. [Ipuunnbl
A1 CYIIIECTBOBAHUS BO3YIIIHONW 000JIOUKH bubmmoreka [JOK
3emiid. 3aBUCHUMOCTb aTMOC(HEPHOTO https://m.edsoo.ru/ff0a2b5a
JABJICHUS OT BBICOTHI HAJl yPOBHEM MOPS
bubnnoreka [IOK
42 Bec Bo3nyxa. ATMocdepHOe faBIeHHE
y bep A https://m.edsoo.ru/ff0a2b5a
13 N3mepenune armocpepHOTo IaBiIeHUS. bubmmoreka [JOK
Omneit Toppuuermu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTBH aTMOC(HEPHOTO JaBICHUS OT bubnmnorexa [JOK
BBICOTHI HaJl YPOBHEM MOPs https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepoun. AtmochepHoe bubnuoreka [IOK
JlaBJICHHUE Ha Pa3JINYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenne 3amau mo reme "AtmochepHoe
napieHue"
JlelicTBuE ®KUIKOCTH U ra3a Ha
47 [IOTPY>KEHHOE B HUX TE€JN0. ApXHMENI0BA bubnuorexa LIOK
Py AP a https://m.edsoo.ru/ff0a3276
cuia
JlabopaTtopHas paborta «OnpeneneHue
48 BBITAJIKUBAIOLIEH CHJIBI, IEHCTBYIONIEH Ha brbamorexa LTOK
’ y https://m.edsoo.ru/ff0a33fc
TEJIO0, MOTPYKEHHOE B KHJIKOCTH)
JlaboparopHasi paboTta 1o Teme
49 «HccnenoBanue 3aBUCHMOCTH Beca Tena B bu6nuoreka [JOK
BOJIC OT 00BbEMA MOTPYIKEHHOM B https://m.edsoo.ru/ff0a3514
KHUIKOCTh YaCTH TEJIa»
50 [InaBanue Ten bubmuoreka [JOK



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a

https://m.edsoo.ru/ff0a3a96

JlabopaTtopHas pabota "KoHcTpynpoBaHue

51 apeoMeTpa Ui KOHCTPYUPOBAHUE JIOJIKU U 1
onpeesieHue e€ rpy30n0abEMHOCTH"
Pemenue 3agau no temaM: «IlnaBanue
52 cynoB. BozayxomiaBanue», «JlaBieHue bubmorexa [TOK
YAOB: Y L https://m.edsoo.ru/ff0a3654
TBEPJIbIX T, )KUJIKOCTEH U Ta30B»
KonTponbhas pabota mo Teme «JlaBnenue
53 TBEPJBIX TEJN, KUIKOCTEH U ra30B» /
Bcepoccuiickas nmpoBepouHas pabota
Pa3nesn 5. PaGoTa m MOIIHOCTB. DHeprus
bu6mmoreka [IOK
54 Mexanudeckas padora
p https://m.edsoo.ru/ff0a3{82
bu6nmoreka [JOK
55 MouHoCTh. EAMHULBEI MOTITHOCTH
i a i . https://m.edsoo.ru/ff0a3{82
56 VYpok-uccinenoBanue "PacyéT MOLIHOCTH, |
pa3BuUBaeMoOM MpHU NOIBEME MO JieCTHHULIE"
57 [Ipocteie Mexanu3Mmbl. Peruar. PaBHoBecue
CHUJI Ha pbluare
PesepBubIit ypok. PaboTa ¢ TekcTamu mo
53 Teme «JlaBiaeHue TBEPABIX TEN, )KUAKOCTEH bu6mmoreka [{OK
1 Ta3oB» / Beepoccwuiickas nmpoBepoyHas https://m.edsoo.ru/ff0a4ffe
pabora
Prryaru B TexHuke, ObITY U IPUPOJIE.
59 JlabopaTtopHas pabota «VccinenoBanne 0.5 bubmorexa HOK
P . pHai p ’ https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHS pbIlyara
60 Pemenue 3agad mo reme «Y CloBust bubmuoreka [JOK

PaBHOBCCHUS pbIyara

https://m.edsoo.ru/ff0a48a6



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a4ffe

Koadduruent nosesnoro necTpust
Mexanu3ma. Jlaboparopnas pabota

61 1 0.5
«3mepenue KII/ HaknoHHOM
IIJIOCKOCTH
2 Pemenue 3agau o Teme "Pabora, | bubmnorexa [IOK
mortHocTb, KITJT" https://m.edsoo.ru/ff0a4c48
63 Mexannueckas 3Heprus. Kunernueckas u | bub6nuorexa [IOK
MMOTEHUHAIBHAS SHEPT Ul https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHEHUsI MEXaHUYECKOU 1 bubnnorexa [JOK
SHEPIHUH https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT 110 TEME
"ODKCIEpUMEHTAIBHOE ONPENEICHHE
65 W3MEHEHUS KUHETUYECKON U 1 1
MOTEHIMATBHOM SHEPTUU MPU CKATbIBAHUHU
TeJa Mo HaKJIIOHHOM miockocTu"”
66 KonTponbhas pabota no teme «Pabora u |
MOIIHOCTb. DHEPTUS»
PesepBHblit ypok. Pabora ¢ TekcTamu 1o bubnnorexa [JOK
67 n n 1
TeMe "MexaHudecKoe IBIKEHUE https://m.edsoo.ru/ff0adee6d
68 PesepBHblii ypok. Pabora ¢ TekcTamu 1o |
teme "Pabota. MomHocTs. Dueprus”
OBUIEE KOJIMYECTBO YACOB I10 63 12

I[TPOTPAMME



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4c48

8 KUIACC

KoJsun4yecTBo 4acoB i DJIeKTPOHHbIE
ara
uudgposbie
Ne i/ Tema ypoxka Kourpoasbnbie | Ilpaktuyeckmne | H3YYEeHH
Bcero oOpa3oBaTejibHbIE
padoThI padoThI s
pecypchl
Paznen 1. TernuioBble siBieHUs
[IpaBuiia TeXHUKH 0€30MaCHOCTH.
| OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO- | bubnuorexa [JOK
KMHETUYECKON TEOPHUH U UX ONBITHBIC https://m.edsoo.ru/ff0a5256
MOATBEPKICHUSA
2 Macca u pazMep aTOMOB B MOJIEKYJT 1
Mopenu TBEpAOTO, JKUIKOTO U
3 ra3o000pa3HoOro CO(’ZTOSIHI/II\/’I BEIIECTBA 1 1 bubmorera [IOK
pv ' https://m.edsoo.ru/ff0a540e
BxoHOI KOHTPOJIb
OOBsicHEeHHEe CBOWCTB TBEPAOTO,
4 JKUJIKOTO U Ta3000pa3HOTO COCTOSTHUI |
BEILIECTBA HA OCHOBE MOJIOKEHU I
MOJIEKYJIIPHO-KUHETUYECKON TEOpUU
5 Kpucrannuueckue u amopdHbIe Tena 1 bubmmorexa [TOK
P P https://m.edsoo.ru/ff0a5800
6 CmauvBaHME U KalUJUISIPHOCTb. 1 bubnnorexa [JOK
IToBepXHOCTHOE HATAKEHUE https://m.edsoo.ru/ff0a5530
7 TeruoBoe paclIMpeHne U CokaTue 1 bubmorexa HOK
P P https://m.edsoo.ru/ff0a5a26
] Temnepatypa. CBsi3b TeMIIEpaTypbl CO 1
CKOPOCTBIO TEIJIOBOTO JIBHXKEHHMSI



https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e

qacTuI

9 Buytpennss sHeprusi. Crioco0bl bubnumoreka [IOK
WU3MEHEHUS BHYTPEHHEN SHEPruu https://m.edsoo.ru/ff0a5c60
10 Bupel Teruonepenaun bubmmorexa [JOK
A pes https://m.edsoo.ru/ff0a6412
Ypoxk-koupepenuus "[Ipakruyeckoe
1 HCITOJIb30BAHHUE TETUIOBBIX CBOMCTB bubmuoreka [JOK
BEIIECTB ¥ MAaTEPHUAIIOB B LENAX https://m.edsoo.ru/ff0a65c0
sHeprocOepexeHus"
12 KonunuectBo TemioTsl. Y ienbHast bubmuoreka [JOK
TETIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHEHHE TEIUIOBOTO OanaHca. bubnnoreka [IOK
TennooOMeH U TemI0BOe paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHnas pabota
14 "UccaenoBaHue ABICHUS bu6mmorexa [{OK
TEIJI000MEHa IPH CMEIIMBAaHUHT https://m.edsoo.ru/ff0a6a98
XOJIOJIHOM U Topsiueil Boab!"
Pacuyer kosiuuecTBa TEMIOTHI,
15 HEO0OXOAMMOTO JIJIsi HarpeBaHUs Tela
Y BBIJICJISIEMOTO UM MPU OXJIKICHUH
16 JlaGopaTtopnast pabota "Onpenenenne bubnuorexa [JOK
YACIBHOU TEIJIOEMKOCTH BelecTBa" https://m.edsoo0.ru/ff0a6bb0
17 DHeprus TOIMBa. Y IeiabHas TEIIoTa bubnmnorexa [JOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue U oTBEpEBaHNE
18 KPUCTAJUIMYECKUX TEJ. Y A€IbHAs bubmmorexa [JOK
P e https://m.edsoo.ru/ff0a71d2
TEIJIOTA IJIABJICHUS
19 JlaGopaTtopHas pabota "Ornpezenenue bubnnoreka [IOK



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a7b5a

YIEIbHOM TEIJIOTHI MUIaBJIEHUA Jiba"

https://m.edsoo.ru/ff0a72fe

20

[TapooGpazoBanue U KOHIEHCAIIUA.
Hcnapenune

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a740c¢

21

Kuneune. Yz[enLHas{ TEIJI0Ta
napooOpa3oBaHus U KOHJICHCAIIUH.
3aBUCUMOCTb TEMIIEPATYpbl KUIIEHUS
OT aTMOC(EPHOTO JTaBIICHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopatopHas
pabota "Ompenenenue
OTHOCUTENIbHOM BJIaXXHOCTU BO3yXxa"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3amau Ha OIIpCACIICHUC
BJIA’JKHOCTH BO3AyXa

24

[TpuHLIMIIBI paOOTHI TEIIOBBIX
nsurateneif. [lapoBast TypOuHa.
JIBurarenb BHYTPEHHETO CrOpaHUs

25

KII[ TermoBoro aBuraresns.
TertoBble IBUTATENH U 3aIIATA
OKpYXaroliel cpepl

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a7c7c¢c

26

3aKOH COXpaHEHMsI U IPEBPALLICHUSI
OHCPIHHU B TCIJIOBBIX IMpOoHeccax

27

[ToaroroBka K KOHTPOJIBHOU paboTe
o TeMe ""TennoBble SABICHUS.
N3menenune arperaTHbIX COCTOSIHUI
BenecTna"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbhas pabota mo Teme
"TerioBble aBiaeHud. U3MeHeHnE
arperaTHbIX COCTOSIHMI BemiecTa"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a86ae

Pa3nes 2. DiekTpu4eckue u



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a72fe

MAardMTHbIC SAIBJICHUSA

Onektpuzanus Ten. [[Ba pona

29
AIEKTPUUECKUX 3aPsI0B
VYpok-uccnenoBanue "OneKTpusanusl
30 TeJ UHAYKIUEN U IpH
CONPUKOCHOBEHUU"
31 B3anmoneincTeue 3apsyKeHHBIX TEIl. bubnnoreka [IOK
3axoH KyioHna https://m.edsoo.ru/ff0a87¢4
DJIEKTPUUYECKOE TMOJIE.
1 HanpskeHHOCTD 271EKTpUYECKOTO bubmuorexa [JOK
nons. puHumn cynepno3uuuu https://m.edsoo.ru/ff0a8a0a
AIIEKTPUYECKUX MOJIeH
Hocurenu snexTpuyeckux 3apsiioB.
33 OnemenTapHbIi 3apsa. CTpoeHue
aToma
34 [TpoBOIHUKY U AUAIIEKTPUKH. 3aKOH bubmnorexa [IOK
COXPAaHEHUs JIEKTPUYECKOr0 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1ay Ha npuMeHEHUE bubnmnorexa [JOK
CBOMCTB JJIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKHI TOK, YCIOBHS €Tr0
36 cyllecTBoBaHusl. MIcTOUYHUKHA Bubmorexa OK
Y ' https://m.edsoo.ru/ff0a95a4
ANEKTPUUECKOTO TOKa
37 JleicTBUS 2JIEKTPUIECKOr0 TOKA bubmorexa HOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "JleiictBue
38 AIIEKTPUYECKOTO I10JI1 HAa IPOBOJIHUKH
U AUDJIEKTPUKH"
39 DIIeKTPUUYECKHUH TOK B METaJIIaX, bubnnoreka [IOK



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a8a0a

KHUJIKOCTAX U rasax

https://m.edsoo.ru/ff0a9838

DnexTpuueckas Lenb U €€ COCTaBHbIE

40
4acTH
Cuua Toka. JlJaboparopHas pabota

41 "U3mepeHue u peryaupoBaHUE CUIIbI 0.5 bubmmorexa [JOK

. P perymp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNEeKTpUYECKOEe HAIIPsKEHUE.

4 Bonbsrmerp. Jlaboparopnas padota 0.5 bubnnorexa [JOK
"M3mMepeHue U peryJInpoBaHue ' https://m.edsoo.ru/ff0a9e14
HanpspkeHus"

13 ConpoTuBIiieHHE IPOBOJIHUKA. bubmuoreka [JOK
VY enpHOE CONPOTUBIICHHUE BELIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTtopHas pabota "3aBUCHUMOCTh

A4 JJIEKTPUYECKOTO COITPOTUBIICHUS 1 bubnuorexa [JOK
[MPOBOJIHUKA OT €0 JAJIUHBI, IJIOLAAU https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CEUYeHUs U MaTepuana”
3aBUCHUMOCTH CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa J1sl ydacTka brbmmorexa [TOK

P ' ey https://m.edsoo.ru/ff0aad4a
nenu
JlaGopaTtopHnast pabota
"UccnenoBanue 3aBUCUMOCTH CHIIBI

46 TOKa, UIYIIETO Yepe3 Pe3ucTop, OT 1 brbamorexa HOK
Y pe3 p P, https://m.edsoo.ru/ff0aa04e

COTIPOTHUBIICHUS PE3UCTOPA U
HaInpsHKeHUs. Ha pe3uctope”

47 [TocnenoBarenbHOE U MapaieIbHOE
COCIMHEHUS TIPOBOTHUKOB

48 JlaGopatopHas pabora "IIpoBepka 1 bubnuorexa [IOK

IIpaBUJIa CJIOKEHUS HAIPSHKEHUN IPU

https://m.edsoo.ru/ff0aaa58



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa44a

MOCJIEI0BATEIbHOM COETUHEHUH JIBYX
pe3uctopon”

JlaGopaTtophast pabota "IIpoBepka
mpaBujia JJisi CUJIBI TOKa IIpr

Bbu6nuoreka [JOK

49
MApALIEIIBHOM COCAUHEHUN https://m.edsoo.ru/ff0aadle
pe3ucTopoB”
Pemenue 3anau Ha npuMeHeHHE
50 3axkoHa Oma i pa3TuyHOro bubmmorexa [JOK
p https://m.edsoo.ru/ff0aaf8a
COCIMHEHUS TIPOBOTHUKOB
51 PaboTta 1 MOITHOCTB 2JIEKTPUIECKOTO bubnnoreka [JOK
Toka. 3akoH J[xoynsa-Jlenna https://m.edsoo.ru/ff0ab124
JIaGoparopHas padora "Onpeneienne
52 a60TpL1 I/II;/IOHH-E)OCTI/I ANEK pnquKoro bubmmorexa [TOK
p " ™ https://m.edsoo.ru/ff0ab3e0
TOKa
DJeKTpUYecKre e U MOTPpeOUTenu
53 ANEKTPUIECCKON SHEPTHH B OBIT bubmorexa HOK
R p Y https://m.edsoo.ru/ff0ab660
KopoTkoe 3ambikanue
[ToaroToBka K KOHTPOJIBHOM paboTe
1o TeMe "DIIEKTPUUYECKUE 3apsiIbl.
54 3apspKeHHBIE Tena U UX brbmmorexa [TOK
p . . https://m.edsoo.ru/ff0abd2¢
B3anMozeiicTBus. [locTosHHBIM
AIEKTPUYECKUNA TOK"
KonTponbhas pabota no teme
"DJIeKTpUUECKHE 3apsIbl.
55 3apspKeHHBIC Tena U UX bubnuorexa [JOK

B3auMoaercTBU. I1ocTOSHHBIN
ANEKTPUIECKUH TOK" /
Bcepoccuiickas nmpoBepouHasi pabota

https://m.edsoo.ru/ff0abea&



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aad1e

56

ITocTosIHHBIE MATHUTEL, UX
B3aUMOJICHCTBHE

57

VYpok — uccnenoanue «M3yuenue
MOJIEH TTOCTOSTHHBIX MarHUTOB)

58

MarsuTtHoe 1osie. MarautHoe 1oJjie
3eMiId ¥ €ro 3HaYeHUE I )KU3HU Ha
3emiie

bu6nmoreka [JOK
https://m.edsoo.ru/ff0acOba

59

OnbiT OpcTeaa. MaruutHoe noJe
ANEKTPUUECKOr0o ToKa MaruutHoe
0JI€ KaTYIIKH C TOKOM

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac1d2

60

DJeKTpOABUTATEIb IOCTOSHHOTO
Toka. Micnonb3oBanue
AIIEKTPOABUraTeNeii B TEXHUYECKUX
yCTPOHCTBAaX M Ha TPAHCIIOPTE.
JlaGopatopHas pabota
"KoHCcTpynpoBaHue 1 U3yYeHHE
paboThI 3eKTpoaBUraTess'”

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ac86¢

61

PesepBHblii ypok. Pabota ¢ TekcTtamu
o teme "[locTostHHBIM
ANIeKTpUYECKHii TOK" /
Bceepoccuiickas npoBepoyHas paboTta

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0acdc6

62

[IpumMeHeHne AIeKTPOMAarHuTOB B
texHuke. JlabopaTopHas pabora
"U3y4yeHue neilcTBUSA MarHUTHOTO
T10JIs1 Ha IPOBOJHUK C TOKOM"

0.5

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ac74a

63

OmnbiTel Papajnes. 3akoH
ANIEKTPOMArHUTHON MHIYKITHH.
[IpaBuo Jlenma



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac0ba

64

Dnektporereparop. CrocoOs
MOJTyYEHUS JIEKTPUUECKOW SHEPTUH.
DJIEKTPOCTaHIIUU HA
BO300HOBJISIEMBIX HCTOYHHUKAX
SHEPrUu

65

[ToaroToBka K KOHTPOJILHOM paboTe
0 TeMe "DIIEKTPUUYECKHE U
MAarHUTHBIC SIBJICHUS "

66

KonTponbHas pabota no teme
"DJIeKTpUUECKUE U MAaTrHUTHBIC
SIBJIICHUS "

bubmnorexa [IOK
https://m.edsoo.ru/ff0acb14

67

PesepBHbIii ypok. Pabora ¢ TekcTamu
o teme "TerioBbie sABIeHUS"

bubmuoreka [JOK
https://m.edsoo.ru/ff0acc5e

68

PesepBHbIii ypok. Pabota ¢ Tekctamu
1o Teme "MarHuTHbI€ sIBJIeHUS"

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68

14.5



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KUIIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Hara undpoBbie
Nen/m | Tema ypoka Konrtpoabubie | IIpakTuyecku
Bcero u3ydyeHusi | oOpa3oBaTeJIbHbIEC
padoThI e padoThbl
pecypchl
Pa3znen 1. Mexanuveckne siBJIeHUSA
[IpaBuiia TeXHUKH 0€3011aCHOCTH.
1 MexaHudueckoe OBUKECHHUE. 1
MarepuanbHas TOUKa
) Cucrtema orcuera. OTHOCUTEIHLHOCTD 1 bubmuoreka [JOK
MEXAHUYECKOTO ABUKCHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE IIPSIMOJIMHEWHOE bub6nuorexa LIOK
3 . 1
JBIKEHUE. BXOAHONM KOHTPOJIb https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMOIUHENHOE
4 nBrkenue. CpeaHsis 1 MTHOBEHHAs 1
CKOPOCTh
5 [IpsiMonnHEITHOE paBHOYCKOPEHHOE 1 bubmuotexa [JOK
JIBH)KEHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh IPAMOJIUHEUHOTO
6 PaBHOYCKOPEHHOTO JIBH)KCHUS. 1
I'padux ckopoctn
JlabopaTtopHas pabota "Onpenenenue
7 YCKOpEHHUS Teja Mpu | | bubnmorexa [JOK
PaBHOYCKOPEHHOM JBUXEHUHU 110 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"
8 CBoboaHoe nagerue Ten. OmbIThI 1



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a

Tamnnes

PaBHOMEpHOE ABMXKEHUE TTO
oKkpykHOCTH. [Iepnon u yacrora

bu6morexa [JOK

? obpamerms. Jluneiinas u yriosas https://m.edsoo.ru/ff0ael76
ckopocTH. LlenTpocTpemurenbHoe
YCKOpEHHE
10 KonrponsHas padora «Kunematuka»
1 IIepseiii 3akoH HproTona. Bektop bubnuorexa LIOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubmuorexa [JOK
PaBHozelicTBYyIOMIAs cuia https://m.edsoo.ru/ff0ae72a
13 Tpertwnii 3akon HeroToHa. bubnuorexa [JOK
Cynepno3unus Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aa4 Ha mprUMeHEHNE bubnuorexa [IOK
3aK0HOB HproTOHA https://m.edsoo.ru/ff0aeb6e
15 C 3 r bubmuoreka [JOK
{18 YHpYrocti. Jaxom & yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anau no teme «Cuna
YOPYTOCTH»
17 JIaGoparopHas pabota «Onpenenenue bu6nuorexa LIOK
JKECTKOCTH TIPYKUHBD https://m.edsoo.ru/ff0ace28
13 C bubmuorexa [JOK
118 Tperis https://m.edsoo.ru/ff0af738
19 Pemenue 3amaud nmo reme «Cuna bubmuorexa [JOK
TPEHUD https://m.edsoo.ru/ff0afa26
20 JIaGopartopHas pabota "OnpeneneHue bub6mmorexa LIOK

KoddduIMeHTa TPEHHUs CKOIbKEeHUS "

https://m.edsoo.ru/ff0af8be



https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0ae72a

Pemrenue 3agad mo reMe "3aKOHBI

bubmnoreka LIOK
21 Hrerorona. Cuia ynpyroctu. Cuia
" yipy https://m.edsoo.ru/ff0afb8e
TPEHUS
JlabopaTtopHas pabota "HccnenoBanue
2 3aBUCHUMOCTH CHJIBI TPCHHUS
CKOJIBKEHUS OT CHITBI HOPMaJIbHOTO
IaBieHUS."
Cuia TSKECTH U 3aKOH BCEMUPHOTO
23 oTE Yckopenue cBoOOIHOTO bubmorexa LOK
TATOTEHUS. Y CKOpEHHE CBOOOIHOT
p https://m.edsoo.ru/ff0af044
HaJeHus
Pemtenue 3amau mo teme "Cuia
24 Kec 3aKOH BCE oro bubmmorexa [JOK
TSDKECTU U H BCEMHUPHOT
" p https://m.edsoo.ru/ff0af5{8
TSTOTEHUSI
25 IIepBas kocMu4ecKas CKOPOCTb. bu6muoreka LIOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33¢c
PaBHOBecue MaTepuabHOM TOUKH.
AOGCOFOTHO TBEPI0E TEIIO.
26 PasHoBecue TBEpIOTO TENA C bubmorexa LOK
. % P https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OCBhIO BPAILICHHUS.
MowmenT cuinsl. LienTp TskecTn
PaBHOBecHe MaTepuabHOM TOYKH.
AOGCOIIOTHO TBEPI0E TEIIO.
27 PaBHOBecue TBEpI0TO TENA C
3aKpEIUIEHHOW OChIO BPAIIICHMUSI.
MowmeHT cunsl. L{eHTp TsxecTn
)3 Pemenne 3amau mo teme "MoMeHT bubmnoreka LIOK
cunbl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
OJIrOTOBKAa K KOHTPOJILHOM padoTe 1Mo HOINOTEKA
29 I1 3] bu6 OK



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afb8e

TeMe "MexaHnyecKoe IBUKEHHUE.
BsaunmogeiictBue Ten"

https://m.edsoo.ru/ff0b0408

KonTponbhas pabota no teme

30 "MexaHnuyecKoe IBUKEHUE buommorexa LIOK
N g ' https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue Ten"
Nmmynbe Tena. Umnynsc cuiibl. 3aKoH
31 COXpaHEHUS UMITYJIbCA. YTIPYToe U bubmoreia HOK
P Y . by https://m.edsoo.ru/ff0b07fa
HEYIpYroe B3auMOJICHCTBHE
1 Pemenue 3aad mo reme "3akoH bubmuorexa [JOK
COXpaHEHHUs umIyJnca' https://m.edsoo.ru/ff0b096¢
33 Mexanndeckas paboTa U MOIITHOCTh
34 PabGoTa cHIIBI TSOKECTH, CHITBI bubmnoreka LIOK
YOPYTOCTHU U CUIIBbI TPEHUS https://m.edsoo.ru/ff0b0ag4
JlabopaTtopHas paborta «OnpeneneHue
35 paboOTHI CHIIBI TPEHHS TIPU bubnmoreka [JOK
PaBHOMEPHOM JIBMKEHUH TeJa 10 https://m.edsoo.ru/ff0b0db8
TOPU30HTAILHON TTOBEPXHOCTHY
36 CBs3b SHEprUu U paboTHI.
[TorenumanbHas sHEPrUs
37 Kunernueckas sueprus. Teopema o
KMHETUYECKOU dDHEPIUU
18 3aKOH COXpaHEHUsl YHEPTUHU B bubmuotexa [JOK
MEXaHUKE https://m.edsoo.ru/ff0b0c32
19 JlabopaTtopHas pabota «3yueHue
3aKOHA COXPAHEHUS SHEPTUN
40 KonTponbhas padota "3akoHbl bubnuorexa [IOK

coxpaHeHus"

https://m.edsoo.ru/ff0b12fe



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b06ec

Pa3gen 2. Mexannueckue
KO0JIe0aHUS U BOJHEBI

A1 KonebarenpHoe IBHKEHHUE U €TO bu6mmorexa [JOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ffOb1858
4 3aryxaromue KojeOaHus. bubnuoreka [JOK
BreinyxneHnsie koebanus. Pesonanc https://m.edsoo.ru/ff0b2010
43 MareMaTU4ecKuil ¥ Npy>KUHHBINA
MasTHUKU
VYpok-uccrnenoBanue «3aBUCUMOCTh
44 nepuoaa KoiaeOaHul OT )KECTKOCTH bubmorexa LOK
P https://m.edsoo.ru/ff0b197a
MPY>KUHBI U MACChl Ipy3a»
45 [IpeBpatienue sHepruu npu
MEXaHUYECKUX KOJIeOaHUSIX
JlaboparopHas padota «Onpenenenue
46 qaCTopTH Mpne Ifona Kone6aim?1 bubmmorexa [JOK
p https://m.edsoo.ru/ff0blaec
MPY>KUHHOTO MasITHUKA»
Jlaboparophas pabota «IIpoBepka
47 HE3aBHCHMOCTH ITEPHOJIa KOJICOaHHI bubnunoreka [JOK
rpy3a, HOABEUIEHHOTO K HUTH, OT https://m.edsoo.ru/ff0b197a
MacChl Tpy3a»
Mexanuyeckue BoaHbl. CBOICTBA
48 MeXaHn4uecKux BoJH. IIpononapHbIe U bubmmorexa LIOK
P https://m.edsoo.ru/ff0b2 1fe
MONEPEYUHBIE BOJHbI
Ypok-koHpepeHus "MexaHndeckue
49 BOJIHBI B TBEpAOM Tene. CelicMuyeckue
BOJIHBI"
50 3ByK. PacnipocTpaneHue u oTpaxkeHue

3ByKa



https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a

51

Ypok-uccnenosanue "HabmroneHue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
qacTOTEI"

52

I'poMKOCTB 3ByKa 1 BBICOTA TOHA.
AKYyCTHYECKHUI pE30HAHC

53

Ypok-koHpepeHws "YIbTpa3ByK U
MHOPa3BYK B IPUPOJE U TEXHHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[TonroToBka K KOHTPOJIBHON paboTe 1Mo
Teme "3aKOHbI COXPaHEHUS.
Mexanunueckue kojaeOaHus 1 BOJHBI"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b2510

55

KonrponbHas padora no teme
"3akoHbI COXpaHeHus. MexaHnveckue
KoJsieOaHusl U BOJIHBI"

Pa3zgea 3. DiiekTpOMarHuTHoE moJie
U 3JIEKTPOMATHHUTHBIE BOJIHBI

56

DNeKTPOMArHuTHOE TOJIE.
SHCKTPOMaFHI/ITHI)Ie BOJIHBI

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b2abe

57

CBolicTBa 3J1IEKTPOMarHUTHBIX BOJIH

58

Ypoxk-koudepenmus "lkana
ANEKTPOMATrHUTHBIX BOJH.
Hcnonb30BaHue JIEKTPOMATHUTHBIX
BOJIH JJI1 COTOBOM CBSI3H"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2fe6

59

VYpok-uccnenosanue "M3yuenne
CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C
MIOMOILBI0 MOOWIIBHOTO TenedoHa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2c6¢

60

Pemenne 3a/1a4 Ha OIIPCACIICHUC
HaCTOTHI U JJIMHBI 3HeKTpOMaFHHTHOﬁ
BOJIHBI



https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b23ca

DneKTpOMarHuTHas MpUpo/ia CBETa.

61 Ckopocth cBeTa. BonHoBEIE CBONMCTBA bubmorexa TIOK
P ' https://m.edsoo.ru/ff0b31d0
CBeTa
Pa3znen 4. CBeToBbBI€ SIBJIEHUS
Hcrouynuku ceera. I[IpsaMonuneitHoe
62 acIpOCTPaHCHUE CBETA. 3aTMCHUS bubmorexa TIOK
pactipocth ' https://m.edsoo.ru/ff0b3658
Counnua u Jlynst
3aKOH OTpa)X€HUs CBETa. 3epKaia.
63 Pemienne 3agau Ha npuMeHEHHE bubmorexa TIOK
A p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHSI CBETa
64 [Ipenomnenue cBera. 3aK0H bubnuorexa [JOK
NPETOMIIEHHUS CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpAKEHUE CBETA.
65 Hcnonp30BaHue MOJHOTO BHYTPEHHETO bubmorexa TIOK
yIp https://m.edsoo.ru/ff0b3cSc
OTpaKCHHS B ONITHYCCKHUX CBETOBOAX
JlabopaTtopHas pabota "HccnenoBanue
66 3aBUCHUMOCTH yTJia MPETOMICHHS
CBETOBOTO JIy4a OT yrIJia MaJeHus Ha
rpanune "Bo3ayx-cTexsno""
JlaGoparopHas pabota "M3yuenue
67 XapaKTePUCTUK U300pakeHUs
IpeIMeTa B INIOCKOM 3epkaie.”
bu6mmnoreka [JOK
68 JInna3pl. OnTHYecKas cuiia JIMH3bI
https://m.edsoo.ru/ff0b3{2c
Bbu6morexa [JOK
69 [TocTpoeHne n300pakeHUI B JIMH3aX
P P https:/m.edsoo.ru/ff0bd4da
70 JlabopaTtopHas pabota "Onpenenenue bubmuorexa [JOK

(hOKYCHOTO PacCTOSIHUSI U ONTHYECKOM

https://m.edsoo.ru/ff0b4206



https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3aea

CHJIBI COOMpAroIIeH TNH3HI"

71

I'na3 kak ontuyeckas cucrema. 3peHue

bubmnoreka LIOK
https://m.edsoo.ru/ff0b4684

72

VYpok-koudepennus "Jled ekt
3penust. Kak coxpanuts 3penne”

73

KonTponbhast padota «CBeTOBbBIE
SIBJIICHUS»

74

Pasnoxxenue 6emoro cBeta B CIIEKTP.
OmnwiTel HeroTona. Ciioxxenue
CHEeKTpaJbHBIX 1IBETOB. [{ucnepcus
cBeTa

bubmuorexa [JOK
https://m.edsoo.ru/ff0c0f4c

75

JIaGoparophas pabota "OnbITH 10
pas3ioKeHuto 0er10ro cBera B CIEeKTp U
BOCTIPHSATHIO LIBETA MTPEIMETOB IPU HX
HaOJII0ICHNH Yepe3 BETOBbIC
bunbTpeI"

bubmuorexa [JOK
https://m.edsoo.ru/ff0c0e2a

76

Ypok-nipaktukym "BonHoBbIE
CBOMCTBA CBETA: IUCHIEPCHs,
uHTepdepeHiys u audpaxaus”

Pa3zgen 5. KBaHTOBLIE IBJICHUSA

77

Omnpitel Pe3epdopna u mianerapHas
MOJIENIb aTOMa

bubmuoreka [JOK
https://m.edsoo.ru/ff0c12a8

78

IToctynatel bopa. Moaeins aroma bopa

79

Hcnyckanue v noriouieHue cBera
atomoM. KBaHThl. JInHeiiuaTrie
CIIEKTPBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c144c

80

Ypok-npaktukyMm "HabGmroneHue
CIIEKTPOB UCITyCKaHUs"

bubmnoreka LIOK
https://m.edsoo.ru/ff0c1550



https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0f4c

bu6mmoreka [IOK

81 P é
AOAKTHBHOCTE 1 €€ BIPT https://m.edsoo.ru/ff0c1672

%) Crpoenue atomHoro sanapa. Hykinonnas bubnuorexa [JOK
MOJIeb https://m.edsoo.ru/ff0c18ac

23 PannoakTuBHBIC IpEBpaIICHUS. bu6morexa [JOK
H3zoToms! https://m.edsoo.ru/ff0clal4

%4 Pemenune 3agau mo Teme: bu6mmoreka [JOK
"PaguoaxkTuBHBIE IpEBpaIieHus" https://m.edsoo.ru/ff0c1b4a

bu6mmorexa [JOK

85 [Tepuon monypacmama

PHOA TIOAypactial https://m.edsoo.ru/ff0clal4
Vpok-koHbpepenius "PagroakTHBHBIC
86 1/13131 quI/I;Ib BpH Hpojie, MEAUITNHE bubmotera [JOK
Y | PHPOJIE, MEIHIIHIE, https://m.edsoo.ru/ff0c2126
TEXHUKE
SlmepHbIC peakiun. 3aKOHBI
87 CoX paHeHIESI 3apsJIOBOTO M MAaCCOBOTO bubmorexa LIOK
P PA https://m.edsoo.ru/ff0c1c58
YHCeI

28 DHeprus CBA3M aTOMHBIX siiep. CBs3b bu6nuoreka [IOK
MacChl ¥ DHEPIUHA https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3agad no treme "AnepHnie
peakuun"

90 Peakiuu cunTe3a U neneHus saep. Bbu6mmorexa [JOK
Uctounuku sueprun CoJiHIa U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpoxk-koHpepenuus "AnepHas

91 sHepreTuka. JlencTeus
PaIMOAKTUBHBIX H3TyUYE€HUN HA KUBbIE
OpraHu3msI"

90 [TonroToBka K KOHTPOJIBHOH paboTe 1Mo bubmuoreka [IOK

TeMe "DJIeKTPOMarHUTHOE NOJIE.

https://m.edsoo.ru/ff0c223e



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
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KonTponbhas pabota no teme
"DJIeKTPOMarHuTHOE TIOJIE.
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DNEKTPOMArHUTHBIC BOJTHBI.
KBaurtossie ssnenus"
Pa3nen 6. [loBTOpuTenbHO-
o000 AUl MO1YIb
IToBTOpenue, o6o0IICHNE.
94 JlaGopaTopHbie pabOTHI IO KyPC bubmmorexa IIOK
" p pv p | ypey https://m.edsoo.ru/ff0c245a
B3anmoneiicTBue Ten
[ToBTOpenue, 0606meHue. Pemenue
95 AaCYETHBIX U KAYECTBEHHBIX 3a1a4 10 bubmmorexa TIOK
p | " A https://m.edsoo.ru/ff0c2572
Teme "TernnoBbie MPoLecCh
[ToBTOpenue, o6o0meHne. Pemenue
96 aCYETHBIX U KAUYECTBEHHBIX 3a1a4 10 bubmmorexa TIOK
P | a o https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TermnoBeIX ABHTaTEICH
[ToBTOpenue, 06061meHue. Pemenne
97 aCYETHBIX M Ka4eCTBEHHBIX 3a1a4 I10 bubmmorexa TIOK
p A https://m.edsoo.ru/ff0c2b30
teme "KII/] anexkrpoycTtanoBok"
[ToBTOpEeHue, 06001IIEHNE.
98 JlabGopaTopHbIe pabOTHI IO KyPC buGnnorexa [IOK
" paTop p " ypey https://m.edsoo.ru/ff0c2¢c52
CBeTOBBIE SIBICHUS
[ToBTopenue, o6o0menue. Pabora ¢
99 TEKCTAMHU 1O TeMe "3aKOHBI bubmorexa LOK
. https://m.edsoo.ru/ff0c2d6a
COXPAHCHUS B MEXaHHUKE
100 [ToBTOpenue, 0606menue. Pabora ¢ bubnmoreka [JOK

TekcTaMu 1o teMe "Konebanus u

https://m.edsoo.ru/ff0c2e82
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BOJIHEI"

[loBTOpenue, 06o6menue. Padora ¢

101 e 1 bubmuoreka [JOK
TORCTAMI IO TEME L BETOBHIE https://m.edsoo.ru/fR0c3044
SIBJICHUS
[ToBTropenue, o6o0menue. Pabora ¢
102 TekctaMu 1o Teme "KBaHToBas u 1
saaepHast pusuka'
OBLIEE KOJIMYECTBO YACOB I10 102 )5

I[TPOTPAMME
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INPOBEPAEMBIE ITPEIMETHBIE PE3YJIBTATBI OCBOEHUSA
OCHOBHOM OBPA3OBATEJIBHOM IPOIT'PAMMbBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KUIIACC

Kon
NpoBePsSIeMOTro
pe3yJbTarta

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUS] OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHUs

1.1

HCIOJIb30BAaTh U3YUCHHBIC ITIOHATUSA

1.2

pasindaTth SABJICHHA IO OIMMCAHUIO HX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/I3I/ILICCKOC SIBJICHUC

1.3

pacro3HaBaTh TPOSIBICHHE M3YYCHHbIX (PU3MUECKUX SIBICHUHA B
OKpY’KalollleM MHUpe, B TOM 4Hciie (U3NYecKHe SBIECHUS B MPHUPOJE,
IIPU 3TOM TNEPEBOAMTH MPAKTHUYECKYIO 337a4yy B y4eOHYIO, BBIACIATH

CyIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUIN

1.4

ONUCHIBATh H3YYEHHbIE CBOICTBA Tel M (PU3UUECKUE SIBICHUSA,
UCHONb3ysd (U3NYECKHE BEIMYUHBI, IPH ONHCAHUU IPABUIBHO
TPaKTOBaTh (PU3UYECKUH CMBICH HCIONB3YEMbIX BEJIHYUH, WX
0003HAaYEeHUS U €IMHUILIBI (PU3NYECKUX BEIMUYUH, HAXOJUTH (POPMYIIBI,
CBSI3BIBAIOIIME JIAaHHYIO  (U3HYECKYI0 BEIMYUHY C JPYTHMHU
BEJIMYMHAMHU, CTPOUTH  TIpaUKHd  HM3YyUYEHHBIX  3aBUCHMOCTEH

(I)I/I3I/I‘ICCKI/IX BCJINYHH

1.5

XapaKTCpPU30BaTh CBOMCTBA TCI, (I)I/IBI/I‘-ICCKI/IC SABJICHHUA U MPOLECCCHI,
HCIIOJIB3YysA H3YYCHHBIC 3aKOHBI, IIpU OJTOM JaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa MW  3alliMCblBaTb €ro MaTCMaTH4YCCKOC

BBIpAKEHHE

1.6

OOBSICHATh (PM3UUECKUE SIBJICHHSI, TPOIECCHI U CBOMCTBA Tell, B TOM
Yyuclie U B KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa: BbIABIATL JMMPUYUHHO-CICACTBCHHBIC CBA3U, CTPOUTH
0o0bsicCHEHHE 13 | — 2 TOTUYECKHX IIaroB ¢ ONMOPor Ha 1 — 2 H3yYEeHHBIX
CBOMCTBa  (M3MUYECKUX  SBIEHUHM, (U3MUECKUX 3aKOHA  WIU

3aKOHOMEPHOCTHU




1.7

pelmarb pacu€THble 3a7a4d B 1 — 2 NEWCTBUSA, UCIOJB3Ys 3aKOHBI U
(dbopMyIIbl, CBSI3BIBaIONINE (DM3UMUECKHE BETUYMHBI: HA OCHOBE aHaJN3a
YCJIOBUA  3aJa4dMd  3allUMCbIBAaTb KpPATKOC  YCJIOBHC, IIOACTABJIATH
¢buznyeckre BeIUYUHBI B (POPMYJIIBI M IPOBOAUTH PACUEThI, HAXOIUTh
CIIPaBOYHLIC NTAHHEBIC, H€06XOI[I/IMBIC IJid peUICHUs 3aaa4, OICHHUBATH

PEATUCTUYHOCTD MOTYYEeHHON (PU3UYECKOM BETUIMHBI

1.8

pacro3HaBaTh MPOOJEMBI, KOTOPbIE MOXXHO PEIIUTh IMPH MOMOIIU
(bI/I?;I/I‘-IeCKI/IX MCTOAOB, B OINIMCAaHUU HUCCICOOBAHUA  BBIACIIATH
MpoOBEpsieMOE  TPEANoJokeHne  (TUMOTe3y),  pazauyaTbh |
HWHTEPIIPETHPOBATH MMOJYYCHHBII PE3yJIbTaT, HAXOUTh OIIMOKH B XO€

OIlbITa, ACJIATh BBIBOJLI 110 €I'0 pE3yJjibTaTaM

1.9

MIPOBOAMTH OMBITHl 10 HAOMIONEHUI0 (U3NYECKUX SBICHUM WiIH
¢usnyeckux  CBOMCTB  Ten:  (OpMyIUpOBaTh  MpOBEpsSEMbIe
NPEINONOKEHUs, CcOoOMpaTh  YCTAaHOBKY M3  TNPEAJIOKECHHOTO

O60py,Z[OBaHI/IH, 3aIIMChIBAaTh X0/ OIIbITa U (bOpMy.]'[HpOBaTB BBIBObI

1.10

BBIIIOJIHATH IPSAMBIE MU3MEPEHUS C HCIOIb30BAHMEM aHAJIOIOBBIX U
U(PPOBBIX MPHUOOPOB, 3aMHCHIBATh TOKa3aHUS MPHUOOPOB C YIETOM

3aJTaHHON a0COJIFOTHOW MTOTPENTHOCTH U3MEPEHUI

MIPOBOAMTH HCCIIEOBAHNE 3aBUCUMOCTH OHOM (PU3HUeCKON BETUIMHBI
OT JPYro C HCIOJb30BAHUEM MPAMBIX M3MEPEHUH, y4acTBOBaTb B
IUTAHUPOBAHUM Y4YEOHOI'O HCCIIEeIOBaHUs, COOUpPATh YCTAaHOBKY H
BBINOJIHATH U3MEPEHHUS, CIIEAYS MPEITI0KEHHOMY IJIaHy, pUKCUpPOBaTh
pe3yJIbTaThl MOJTYYEHHON 3aBUCHUMOCTH (PU3NYECKUX BEJIUYHMH B BUIEC
MPEIJIOKEHHBIX TaOIUI] ¥ TpadUKOB, JeJI1aTh BHIBOJBI MO pe3yiIbTaTaM

HUCCICIOBaHUA

1.12

MPOBOANTHh KOCBEHHBIC HM3MEpPEHUS (PU3UYECKUX BEIWYHH, CIEHYs
MPEJIOKEHHOW MHCTPYKIUU: TIPU BBIMOJIHEHUN U3MEpPEeHU coOuparth
SKCIEPUMEHTAJIbHYIO YCTAHOBKY U BBIUUCIATH 3HAUYEHHE HCKOMOMU

BCJIIMYNHBI

1.13

coOmrolaTh MpaBWia TEXHUKH O€30MacHOCTH TMpu  pabore ¢

1a00opaTOpPHBIM 000y I0BaHUEM

1.14

yKa3bIBaTh MPUHIIMIIBI ACWCTBUS IPHOOPOB U TEXHUUYECKUX YCTPOICTB,
XapaKTepu30BaTh NPUHIMIBI JEHCTBUA HU3YyYEHHBIX IPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C MOMOIIBIO UX OMMCAHUS, UCTIOJIb3YS 3HAHUS

0 cBoWcTBax (U3NYECKUX SBICHUM M HE0OXOAuMble (U3NYECKUE




3aKOHBI 1 3aKOHOMCPHOCTHU

1.15

MPUBOANTH TPHUMEPHl (HAXOAuTh HWH(MOpPMAIMIO O TpUMepax)
MPAaKTUYECKOTI0 UCTOIb30BAHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM
YKU3HH 7151 o0ecrieueHust 0€30MacHOCTH MPU 0OpaIeHuu ¢ MpudopamMu
Y TEXHUYECKUMH yCTPOMCTBAMU, COXPAHEHUS 3I0POBbS U COOIIOICHUS

HOPM DKOJIOTUYECKOTO MOBEJICHHSI B OKpY Karollel cpesie

1.16

OCYIIECTBIISATH OTOOP MCTOYHUKOB MH(poOpManuu B cetu VMHTepHET B
COOTBETCTBUM C 3a/JlaHHBbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLINXCA 3HAHUM M IyTEM CpPaBHEHUS pPa3IMYHBIX HCTOYHUKOB
BBIIENIATE MH(OpMAIUIO, KOTOpasl SBISETCS NPOTUBOPEUMBON WM

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCII0JIb30BaTh npu BBITIOJTHEHUH y4eOHbIX 3aJlaHui
HAyYHONOMYJIAPHYIO  JIUTEparypy  (U3UYECKOro  COAepKaHMs,
CIIPaBOYHBIE MAaTE€pHAJIbl, pecypchl ceTd IHTepHeT, BIageTh NpUEMaMu
KOHCIIEKTUPOBaHUS TEKCTa, NMpeoOpa3oBaHus MHPOPMAUN U3 OJHOU

3HAKOBOM CHCTEMBI B APYyryro

1.18

CO03/1aBaTh COOCTBEHHBIE KpaTKHE MUCHhMEHHBIC U YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 UCTOYHUKOB HHPOPMALIUU (PU3NIECKOTO COJIEPIKAHHMS,
B TOM 4YHClIe MyOJIMYHO JeNaTh KpaTKHWEe COOOIIEHUS O pe3yibTaTax
IMPOCKTOB UJIN y‘-ICGHLIX I/ICC.HGIIOBaHI/If/'I, nopu 35TOM TI'PaMOTHO
WCIIONIh30BaTh M3YyYCHHBIM TOHSATHHHBIA amnmapar Kypca (OU3UKH,

COIMPOBOXKAATH BBICTYIIJICHUC Hpe3eHTaHHefI

1.19

IIPY BBIIOJHEHUN YYEOHBIX MPOEKTOB M UCCIEI0BAaHUNA paclpeaesaTh
00513aHHOCTH B TpyIII€ B COOTBETCTBUU C MOCTaBICHHBIMU 3aJauyaMH,
CIICIUTH 3a BBINOJIHEHHMEM IUIaHA JEWCTBHM, aIE€KBAaTHO OLICHMBATH
COOCTBEHHBI BKJIAJ B JEITEIbHOCTb TIPYMIbI, BHICTPAaWBaTh

KOMMYHHUKAaTHBHOC BBaHMOHeﬁCTBI/Ie, YUYUTBIBAsI MHCHUC OKPYKAOIIUX

8 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTarta

IIpoBepsiemble npeMeTHbIE pPe3yJIbTATHI 0CBOEHUS] OCHOBHOM
0o0pa3oBaTe/IbHOM NMPOrPaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

1.1

HUCIIOJIBb30BaTh MMOHATHUA

1.2

pas3jindaTthb SABJICHUA IO OMHCAHUIO HUX XAPAKTCPHBIX CBOMCTB U Ha




OCHOBE OIIBITOB, J€MOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SBICHHUE

1.3

pacro3HaBaTh TPOSIBIICHHE M3YYCHHbIX (PU3MUECKUX SIBJICHUH B
OKpY’KalollleM MHpe, B TOM 4HucCie (U3NUECKUE SBICHUSA B MPUPOE,
IIPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3aauy B y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIE CBOMCTBA (IPU3HAKH) (PU3UUECKUX SBICHHIMA

1.4

ONUCHIBATh HW3yUEHHBIE CBOWCTBA Tel W (puU3MyecKue sBJICHUS,
UCTIONB3ysl (U3WYECKHE BEIWYUHBI, TPH ONHCAHWUU TPABHILHO
TPAaKTOBaTh  (U3UYECKHH  CMBICT  HCIONB3YEMBIX  BEIUYHH,
0003HAYECHHS U eIMHUIIBI (PU3NIECKUX BEIMYUH, HAXOJUTH (POPMYIIBI,
CBSI3BIBAIOINME JAHHYI0 (U3UUECKYI0 BEIUYMHY C JAPYTHMH
BEIMYMHAMHU, CTPOUTh TpadUKd  M3YUYCHHBIX  3aBHCUMOCTEH

(MBUYECKUX BETMYNH

1.5

XapaKkTepu30BaTh CBOICTBa Tell, (PU3MUYECKUE SBIICHUS U TPOLECCHI,
WCIONb3Ysl W3YYEHHBbIE 3aKOHBI, MPHU 3TOM JaBaTh CIOBECHYIO
(GbOpMYyITUPOBKY 3aKOHa M  3alMCHIBATh €r0  MaTeMaTU4YecKoe

BBIPA’>XCHHUC

1.6

OOBSACHATH (U3UYECKUE TPOIECCHl U CBOMCTBA Tel, B TOM YUCIE U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHUPOBAHHOTO  XapakKTepa:
BBISIBJISITH IPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1 —
2 JOTWYECKHX IIaroB C MOMOIIbI0 | — 2 H3yYEeHHBIX CBOWCTBA

(bu3nYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pelarh pacu€THble 3aJa4d B 2 — 3 JEWCTBUS, UCIOJB3Ys 3aKOHBI U
(bopMyIIbl, CBA3BIBaIONINE (PU3NUECKUE BEIUYMHBI: HA OCHOBE aHAJIN3a
YCJIOBHS 3a/1a4 3aIIMChIBATh KPATKOE YCIIOBHE, BBISABIISTH HEJOCTATOK
JaHHBIX JJIs pEUIeHUs 3aJaud, BBIOMpATh 3aKOHbI M (OPMYJIBI,
HeoOXoauMble JUIsl €€ pelIeHUs, POBOAUTh pacdy€Tbl U CPAaBHUBATH
MOJlyYeHHOE 3HaueHWe (PU3UYEeCKOW BEIMYUHBI C H3BECTHBIMU

JaHHbIMH

1.8

pacro3HaBaTh MpPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh IMPH MOMOIIU
(GU3NYECKUX METOJI0B, UCTIONb3Ys ONMCAHUE UCCIICAOBAHMS, BBIIEIATh
IIPOBEPSIEMOE IIPEAIOJIOKEHUE, OLIEHUBATH IIPABWIIBHOCTH IOPsIIKa

IMPOBEACHUA UCCIICA0OBAHMA, ACJIaTh BBIBOABI

1.9

IIPOBOJUTH OIBITBl 1O HAOMIOACHUIO (DU3MUYECKUX SABICHUHA WIIH
¢usmueckux  CBOMCTB  Ten:  (OpMyIUpOBaTh  MpOBEpsSEMbIe

MPEJOJIOKEHNs, coOMpaThb  YCTAHOBKY M3  IPEJJIONKEHHOIO




000py/10BaHus, OMUCKHIBATh XOJ1 ONbITa U (POPMYITHPOBATH BHIBObI

1.10

BBIIIOJIHATH IPSAMBIE HM3MEPEHHUSA C HCIOJIB30BAHUEM aHAJIOrOBBIX
pUOOPOB U AATYUKOB (PU3NYECKUX BEIMYMH, CPABHUBATH PE3YJIbTATHI

M3MEPEHHH ¢ YIETOM 3aJaHHOM a0COIFOTHOM MOTPEITHOCTH

MIPOBOJIUTH MCCIICIOBAHNUE 3aBUCUMOCTH OJTHOM (DH3NYECKOMN BEIIMUHNHBI
OT JIpyroil C HCHOJb30BAaHUEM NPSIMBIX H3MEPEHMI: MIAHUPOBATH
HCCTeI0BaHUE, COOMPATh YCTAHOBKY U BBITIOJIHITH H3MEPEHUS, CIeYs
MPEIJIOKEHHOMY IUIaHy, (UKCUPOBAaTh pPE3yJbTaThl MOTYyYEHHOM
3aBHCHMOCTH B BHUAC TaOnmui © TpaduKoB, 1enaTh BBIBOJABI TIO

pe3yibTaTaM UCCICAOBAaHNA

1.12

IPOBOJIUTh  KOCBEHHbIE  M3MEpPEeHHs  (U3NYECKUX  BEJIMYUH:
IUTAHUPOBATh U3MEPEHUs], COOMPATh SKCIIEPUMEHTAJIBHYIO YCTAaHOBKY,
clenyss HpeNIOKEHHOW MHCTPYKUUM, UM BBIYMCIATH 3HAYCHHE

BCINYHHBI

1.13

coOmoaTh TpaBWiIa TEXHUKH O€30MacHOCTH mpu  pabore ¢

71a60paTOpPHBIM 000PYyI0BAaHUEM

1.14

XapaKTepu30BaTh MPUHIMIBI JEHCTBUA HU3YyYCHHBIX IPUOOPOB U
TEXHUUYECKUX YCTPOMICTB € ONOPOI Ha UX ONUCAHUS, UCIIOJIb3YS 3HAHUS
0 cBoicTBax (U3NYECKUX SBJICHUM M HEOOXOAUMble (U3NYECKUe

3daKOHOMCPHOCTH

1.15

pacno3HaBaTb MPOCTBIC TCXHUYCCKHUC YCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pI)I Imo CX€MaM U CXCMATHYHBIM PUCYHKaM, COCTABJIATH CXCMBLI
QJICKTPHICCKUX ueneﬁ C IOCJICAOBATCIBHBIM W IMapaJlJICJIbHBIM
COCOAUMHCHHUEM 9JICMCHTOB, pasinviasn YCJIIOBHBIC 0003HaYCHHS

OJICMCHTOB JJICKTPUYCCKUX ueneﬁ

1.16

MPUBOANTH TPHUMEPHl (HAXOAuTh HWH(MOpPMAIMIO O TpUMepax)
MPAaKTUYECKOTI0 UCTOIb30BaHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOM
YKU3HH 7151 o0ecrieueHust 0€30MacHOCTH MPU 0OpaIieHu ¢ mpudopamMu
Y TEXHUYECKUMH yCTPOMCTBAMHU, COXPAHEHUS 3/I0POBbS U COOIIOICHUS

HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKpY Kalollel cpeze

1.17

OCYIIECTBISATH TOUCK MHPOpMAIIUMK (HPU3UIECKOTO COJICPIKAHMS B CETH
HNutepHer, Ha OCHOBE HUMEIOLIUMXCA 3HAHUW U IYTEM CpPaBHEHHUS
JIOTIOJTHUTETBHBIX HMCTOYHUKOB BBIICTSATh HHPOPMAIMIO, KOTOpPAS

SIBJIIETCS IPOTUBOPEUUBON MIIM MOXKET OBITH HEJIOCTOBEPHOM

1.18

UCTOJNb30BaTh TPU  BBINOJHEHUHM YUYEOHBIX 3aJaHUN  HAy4HO-




HOMYJIIPHYIO JINTEPaTypy (PU3NYECKOrO COJIEpIKAHUS, CIIPABOYHbIE
MaTepuanbl, pecypchl cetu MHTepHeTr; Biamers  nmpuéMamu
KOHCIIEKTUPOBaHUS TEKCTa, NMpeoOpa3oBaHus MHPOPMALUN U3 OJHOU

3HAKOBOM CHCTEMBI B APYyryro

1.19

CO3/1aBaTh COOCTBEHHBIE MMCHMEHHBIE H KPATKUE YCTHBIE COOOIIEHUS,
0000mas uHGOpPMAMIO W3 HECKOJBKUX HCTOYHHKOB (PH3UIECKOTO
CONlep’KaHusi, B TOM 4HCIE MyOJIUYHO NPEACTABISTh PE3yJIbTaThl
MPOEKTHOM WJIM MCCIENOBATEIIbCKOM JEATEIIBHOCTH, MPU 3TOM
rpaMOTHO HCIIOJb30BaTh HM3YYEHHbIM TMOHATUMHBIA anmapaT Kypca

(bI/IBI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaL[I/ICI71

1.20

IIPU BBINOJHEHUH YYEOHBIX NMPOEKTOB M UCCIECAOBAHUNA (PU3NUECKUX
MIPOLIECCOB pacCHpeleNsiTh 00sI3aHHOCTH B IPYyMIE B COOTBETCTBHM C
[IOCTaBJICHHBIMU 3a/1a4aMH, CJICIUTH 3a BBIIIOJIHECHUEM IIJIaHA 1EUCTBUI
U KOPPEKTUPOBATh €ro, aJeKBATHO OICHWBATH COOCTBEHHBINH BKJIAJ B
NEeATEIbHOCTD TPYIIIIBI, BBICTPaNBaTh KOMMYHHUKaTUBHOE

B3aUMO/ICHCTBHE, TPOSBIISS TOTOBHOCTh pa3pemaTb KOHQINKTHI

9 KUIIACC

Kon
NpoBepPsSieMOro
pe3yJjbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus

1.1

HCIOJIb30BATh U3YUYCHHBIC ITIOHATUSA

1.2

pas3jindaTtb SABJICHHUA IO OMHMCAHUIO HUX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/IBI/I'-ICCKOC SABJICHUC

1.3

pacrmo3HaBaTh MpPOSIBICHHE W3YYEHHBIX (DU3UYECKUX SBJICHUN B
OKpY’KalollleM MHpe, B TOM 4ucie (U3NUECKUE SBICHUS B MPUPO/E,
IIPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3aauy B y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIE CBOMCTBA (pU3HAKHN) (PU3NUECKUX SBICHHIA

1.4

OINMCHIBATh W3y4YCHHBIC CBOHCTBA Tel M (PU3NYECKUE SBICHHS,
UCTIONB3ysl (U3NYECKHE BEIMYUHBI, TPH ONHCAHUU TPABUILHO
TPAaKTOBaTh  (U3MYECKHH  CMBICT  HCIOJIB3YEMBIX  BEIUYHH,
0003HaYeHUS U eIMHUIIBI (PU3NYECKUX BEIMYUH, HAXOJUTH (POPMYIIBI,
CBSI3BIBAIOIIME JIaHHYIO (U3HYECKYI0 BEIMYUHY C JPYTHMHA

BCINYMNHAMMU, CTPOUTH Ip a(bI/IKI/I HN3YUYCHHBIX 3aBHCUMOCTEH




(hbMBUYECKUX BEITMYUH

1.5

XapaKTepu30BaTh CBOMCTBa Tel, (PU3MUECKUE SBIICHUS U TPOIIECCHI,
WCIIONIb3Ysl HW3YYEHHBbIE 3aKOHbI, MPHU O3TOM JaBaTh CIOBECHYIO
(GOpMYITHUPOBKY 3aKOHa ¥ 3alMCHIBAaTh €r0 MaTeMaTUYeCcKoe

BBIPAKCHUC

1.6

OOBSICHATH (PU3NUECKHE MPOILIECCHl U CBOWMCTBA TeJ, B TOM YHUCIIE U B
KOHTEKCTE CUTyallud MPaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:
BBISIBJIATh IPUYMHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH O0BICHEHHE U3 2 —
3 JIOrMYecKHMx WIaroB € MOMOIIbIO 2 — 3 U3YyYEHHBIX CBOWCTBA

(bu3nYeCcKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemaTh pacuéTHble 3a7aud (OMMparoliuecss Ha cuctemy u3 2 — 3
YpaBHEHMI), HWCHOJB3Ysd 3aKOHBI U  (POPMYIIBI, CBS3BIBAIOIINE
¢Gu3nyeckue BEIMUYMHBI: HAa OCHOBE aHaJlW3a YCIOBHA 3a/add
3allUChIBaTh KPAaTKO€ YCIOBHE, BBIABIATH HENOCTAOIIUE WIN
M30BITOYHBIE JaHHbBIE, BBIOUPATh 3aKOHBI U (POPMYIIbI, HEOOXOIUMbIE
JUI pellleHus], MPOBOAMTH pacuéThl U OLEHHMBATH PEATUCTUYHOCTD

MOJTyYEHHOTO 3HaYeHUS (PU3NIECKON BETUUNHBI

1.8

pacro3HaBaTth MpPOOJIEMBbI, KOTOPbIE MOYKHO PELIMTh IpPU IOMOIIU
(Gu3MYECKUX METOOB, MCIOJb3Ysl ONUCAHUE HCCIIEIOBAHUS, BBIIEIATH
[IPOBEPSEMOE TPEAIIOIOKEHUE, OLICHUBATh IIPABUIBHOCTL IOPSIKA
IIPOBEJCHHUS UCCIEAOBAaHUA, JEJaThb BbIBOJbI, HMHTEPIPETUPOBATH

PEC3yJIbTAThI Ha6J'IIo,I[eHPII>i 1 OIIBITOB

1.9

NPOBOJUTH OIBITHI 1O HAOMIOACHUIO (PU3MUYECKUX SBICHUH WU
(bu3NYECKUX CBOWCTB TEJI: CAMOCTOSITENIBHO COOMpPATh YCTAaHOBKY M3
n30BITOYHOrO Habopa 00OpYIOBaHUS, OMUCHIBATH XOJ OMNbITA M €ro

pe3yabTaThl, POPMYIHPOBATH BHIBOIBI

1.10

MPOBOAUTh MPU HEOOXOJUMOCTH CEPUI0 MPSAMBIX H3MEpPEHH,
Ompeessisl CpelHee 3HAuCHHE H3MepsieMol BennuuHbl ((PoKycHOoe
paccTrosiHue coOuparomeil JIMH3bI), 00OCHOBBIBATH BHIOOpP crocoda

M3MEpPEHHS (M3MEPUTEIBHOTO MprUOopa)

MPOBOANTH HCCIIEJIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIUYUH C
WCIIOJIb30BAHUEM MPSIMBIX M3MEPEHUMN: TUIAHUPOBATH HUCCIIEIOBAHUE,
CaMOCTOSITENIbHO CcOOMpaTh YCTaHOBKY, (DUKCHpPOBATh pPE3yJbTaThl
MOJTy4eHHOW 3aBHCHUMOCTH (D)M3MUYECKUX BEIUYMH B BHJIE TaOIHUIIU

Fpaq)HKOB, ACJIaTb BBIBOABI 11O PE3yJIbTaTaM UCCIICAOBAHUA




1.12

IPOBOJIUTh  KOCBEHHbIE  M3MEpPEHHs  (U3NYECKUX  BEIMYUH:
IUTAHUPOBATh U3MEPEHHsI, COOUPATh 3KCIIEPUMEHTANIBHYIO YCTAHOBKY U
BBIIIOJIHATh ~ U3MEPEHMs, Cleaysd IPEIJIOKEHHOM HMHCTPYKIIHH,
BBIYUCIIATh 3HAYEHUE BEIMYUHBI M aHAJIU3UPOBATh IIOJIyYCHHBIC

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

coOnrofaTh IpaBWia TEXHUKM Oe3omacHOCTM IHpu  pabore ¢

nabopaTOPHBIM 000PYTI0BaHUEM

1.14

pa3nuyaTh OCHOBHBIC NPHU3HAKM HM3YYEHHBIX (PU3MUECKUX MOJelei:
MaTepHaibHask TOYKa, a0COIOTHO TBEPIOE TEJIO0, TOUSUHBIA HCTOYHHK
CBeTa, JIyd4, TOHKAas JINH3a, IUIAHETapHas MOJENb aToMa, HyKJIOHHAas

MOZCIJIb aTOMHOI'O AApa

XapaKTepu30BaTh NPUHIMIBI JEHCTBUS HM3YyYCHHBIX NPUOOPOB |
TEXHUYECKHUX YCTPOMCTB C OMOPOM Ha UX ONMCAHUS, UCIIOJIb3YsI 3HAHUS
O CBOIcTBax (U3MUECKUX SBICHUH M HEOOXOAWMBIE (hU3UYECKHE

3aKOHOMEPHOCTHU

1.16

UCIONIb30BAaTh CXEMbl M CXEMaTU4YHble PHUCYHKH H3YYEHHBIX
TEXHUUYECKUX YCTPOICTB, MU3MEPHUTEIBHBIX npubopoB U
TEXHOJOTMYECKHUX IPOLIECCOB IMPU PELICHUH YYeOHO-IPAaKTHUUECKUX
3aJjay, ONTUYECKHE CXEMBI JUIsl TOCTPOCHUS M300paKEHUH B IJIOCKOM

3epKaje u coouparomieit TmH3e

1.17

NPUBOAUTH TPHUMEPHl (HAXOAWTH HH(MOPMAIMIO O MpHUMEpax)
MNPaKTHYECKOTO MCIIOIb30BaHMUS (PU3NIECKUX 3HAHHUH B MTOBCEIHEBHON
KHU3HM 17151 oOecriedeHns: 6e30MacHOCTH IpU 00palleHuu ¢ IpudbopaMu
Y TEXHUYECKHMH YCTPOWCTBAMH, COXPAHEHHUS 37I0POBBS U COOTIOACHUS

HOPM 5KOJIOTHUYCCKOT'O IMTOBCACHUS B OKPY)KaIOH_ICﬁ cpenc

1.18

OCYIIECTBIISATH MOUCK HHPOpMaK GU3NUECKOTO COACPIKAHUS B CETH
WNHTepHer, caMOCTOSTENBHO (OPMYIHpPYsT TOUCKOBBIM  3arpoc,
HaxoIWUTh MYTU  ONPEHEJICHHUS]  JOCTOBEPHOCTH  IOJyYEHHOU
nH(POpMAIMM HAa OCHOBE HMMCIOIIMXCS 3HAHWWA W JIOTOJHUTEIBHBIX

UCTOYHUKOB

1.19

UCMONb30BaTh IPU  BBINOJHEHMM YUYEOHBIX 3aJaHUN  Hay4HO-
MOMYJISIPHYIO JINTEPATypy (U3NYECKOTO COIEp)KaHUs, CIPaBOYHbIC
MaTepuansl, pecypchl ceth MHTepHer; Buazers  mpuéMamu
KOHCIIEKTHPOBAHUs TEeKCTa, MpeoOpa3oBaHus MHPOPMALIUU U3 OJHOM

3HAKOBOM CUCTEMBI B IPYTYIO




1.20

CO3/1aBaTh COOCTBEHHBIE IUCbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE
MH(POPMALIUU U3 HECKOJIIBKUX MCTOYHUKOB (PU3MUYECKOTO COAEPIKAHUS,
myOIu4HO MIPEACTABIIATH pe3yabTaThl MIPOEKTHOMN WU
HCCJIEIOBATENILCKOM IEATENBHOCTH, ITPY 3TOM I'PAMOTHO HCIIOJIb30BaTh
W3yYeHHBI TOHSATHHHBIA anmapaT W3ydaeMoro pasjena (Gpu3uku u
COIIPOBO’KAATh BBICTYIICHHE IPE3EHTAlMeld ¢ y4ETOM 0COOCHHOCTEN

ayIUTOPUU CBEPCTHUKOB

1.21

IIPU BBINOJHEHUH YYEOHBIX NMPOEKTOB M UCCIEAOBAHHNA (PU3NIECKUX
MIPOLIECCOB pacCHpeeNsiTh 00sI3aHHOCTU B IPyIIe B COOTBETCTBHU C
[IOCTaBJICHHBIMU 3a1a4aMH, CJICIUTH 3a BBIIIOJTHECHUEM IIJIaHA 1EUCTBUI
U KOPPEKTHUPOBATh €ro, aJeKBaTHO OLIEHUBATh COOCTBEHHBINH BKIIA] B
NEeSATEIbHOCTD TPYIIIIBI, BBICTpPaNBaTh KOMMYHUKaTUBHOE

B3aMMO/ICHCTBHE, MTPOSBIISS TOTOBHOCTH pa3pemaTrbh KOH(QINKTHI




IHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

7 KIIACC

Kon
pa3naena

Koxa
3JIEMEHTA

IIpoBepsiemble 371eMeHTHI COAEPKAHNUS

®U3UKA U EE POJIb B IO3HAHUU OKPYXKAIOILIETO MUPA

1.1

duszuka — Hayka O HpHPOAC. SIBneHus IpUpoOabI.
dusnueckue SIBJIICHUS MEXaHHUYCCKHC, TCIIJIOBBIC,

QJICKTPUYCCKUC, MAT'HUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

Ouznyeckne BenuyuHbL. 3Mepenne  usmueckux
BenuunH.  Dusmuyeckue  npubopel.  [lorpemHoCTh

n3MepeHuil. MexyHapoHas CHCTEMa eIUHUIT

1.3

ECTCCTBGHHOHay“IHHﬁ MECTOA ITO3HAHUA: Ha6J'II-OI[eHI/Ie,
IMOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIJIBUIKCHUC THUIIOTES3,
OKCIICPUMCHT II0 IIPOBCPKEC THUIIOTEC3, 00BsCHEHHE

HAOJIIOJaEMOTO SBJICHUS

1.4

Onwucanue GpU3MYECKUX SBICHUH C TOMOILBIO MOJIENIEH

1.5

[IpakTuueckue padbOTHI:

#HH##Par##HI3MepeHre pacCTOSTHUM.
#H#HPar#t#3mMepernne 00bEMa KUIKOCTH M TBEPAOTO
Tela.

##HParf##01peneneHre pa3MepoB MajbIX TeIl.
##Par#H##l3mMepenue  TeMmmepaTypsl IpU  IIOMOIIU

KHUIAKOCTHOI'O TCPMOMETpPA U AaTUUKA TCMIICPATYPhI

ITEPBOHAYAJIBHBIE CBEJIEHNM A O CTPOEHNU BEIIIECTBA

2.1

##H#ParfH#H##CTpoeHNEe BELIECTBA: aTOMBI U MOJIEKYJIBI, UX
pa3mepsl. OIBITHL, TOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE

BCIICCTBA

2.2

#i#Parf## /| Brkenne yactul BeniectBa. CBs3b CKOPOCTH
JBW)KEHUST YacTUL] C TeMIepaTypol. bpoyHOBCKoe

nBkeHue, muddys3us

23

BSaHMOHeﬁCTBHG YJacCTHUlLl BCIICCTBA: IPUTAKCHUC U




OTTAJIKMBAHHUEC

#H##Par##H ArperaTHble COCTOSIHUSI BEILIECTBA: CTPOCHUE

ra3oB, JKUJIKOCTEM M TBEPABIX (KPUCTAUIMYECKUX) TEIN.

2.4 B3anMoCBsI3p MeXAy CBONCTBAMHM BEIIECTB B PA3HBIX
arperaTHeIX COCTOSIHUSIX U MX ATOMHO-MOJIEKYJISIPHBIM
CTPOEHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUI BO/JIbI
[IpakTuueckue padbOTHI:
#H#HPar#H##OneHKka nuameTrpa aToMa METOAOM PsAIOoB (C
WCIIONb30BaHueM portorpaduii).

2.6 #HHPar###OnbITEI 1o HaOJIIOJEHUTO TEIJIOBOTO

pacuupeHus ra3os.
HHHPar###OnBITEI IO  OOHAPYKEHUIO JCHCTBUS CHII

MOJICKYJISIPHOI'O IMMPUTAKCHU A

JIBIDKEHUME U B3AUMOJIEVICTBUE TEJI

11 Mexannyeckoe JBUKCHHE. PaBHOMEpHOE u
' HEPaBHOMEPHOE JBUKECHUE
#HH##Par##H#CKOpPOCTb. Cpennsis CKOpPOCTh npu
3.2 HEPaBHOMEPHOM [JBWKEHHUU. Pacyér nmytu U BpeMeHH
JBUKEHUS
SIBnenune uHepuuu. 3akoH uHepuuu. B3aumoneictBue
33 TeJl KaK NPUYMHA U3MEHEHUS CKOPOCTH JBUKEHHUS Tell
Macca kak Mepa HHEPTHOCTH Teja
14 ##HtPar### InotHocTs BemecTBa. CBA3b IUIOTHOCTU C
. KOJINYECTBOM MOJIEKYJI B eluHHIIe 00BbEMa BellecTBa
3.5 Cuna kak XxapakTepuCTHKa B3aUMOJIEHCTBUS Tell
16 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl c
' MTOMOUIbIO AUHAMOMETPA
37 H#HPar#H#H#IBnenne Tarotenust u cwia Tspkectu. Cuila
' TSKECTH Ha ApYyrux IaHeTrax. Bec Tema. HeBecomocTs
18 Cuna tpeHusa. TpeHHE CKOJBXKEHHS U TPEHHE IMOKOS.
' Tpenue B IpUpoae U TEXHUKE
19 H#H#H#Par###CrioxkeHue CUJl, HaAMpaBiICHHBIX 10 OJHOU

npsMoii. PaBHoIeiCTBYOIIAS CUIT




3.10

[IpakTuyeckue pabOTHI:

OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO  JBYDKEHHS
(wapuka B KMIKOCTH, MOJIENH  3JEKTPUUECKOro
aBToMoOWIIE W Tak pganee). OmnpeneneHue cpeaHen
CKOPOCTH CKOJBKEHHUS Opycka WM IIapuka [0
HaKJIOHHOM  miockocTH. OmpeneneHne  MIOTHOCTH
TBEPIOTO Tena. OnbITHI, JIEMOHCTPHPYIOIIUE
3aBUCUMOCTh PaCTsDKEeHUs (AedopMaruu) MmpyXUHbBI OT
NPUIOKEHHOW Ccwibl.  OMBITBI, JeMOHCTPHPYIOIINE
3aBHCUMOCTh CHJIbI TPEHUS CKOJIBKEHHS OT Beca Tella |

XapakTepa CONMPHKACAIOIINXCS TOBEPXHOCTEN

3.11

dusnuecKkue sBICHNUS B IPUPOJE: IIPUMEPBI JIBWKCHHUS C
Pa3IMYHBIMKM CKOPOCTSIMU B KMBOW U HEXXMBOU IPUPOJE,

NIeCTBUE CUIIBI TPEHUSI B IPUPO/IE U TEXHUKE

3.12

TexHuyeckue yCcTpoucTBa: TUHAMOMETP, NOAIIUITHUKI

JIABJIEHUE TBEP/BIX TEJI, JKUJIKOCTEN 1 TA30B

Hasnenue TBEpAoro tena. CrnocoObl yMEHbLICHHS U

1 YBEJIIMUYCHUS TaBIICHUS
42 JlaBnenue raza. 3aBUCUMOCTH JaBJICHUS ra3a oT o0béMa,
' TEMIEPATypPbI
43 [lepenaya maBneHus TBEPABIMU TEJIAMU, KUAKOCTIMU U
' razamu. 3akoH [lackais. [THeBMaTHYeCKIe MAITHBI
3aBUCHMOCTh  JABJICHUS JKUAKOCTH OT  TIyOWHBI.
4.4 I'unpocratuueckuii napagokc. CooOuiarommecs cocyabl.
IManpaBnuueckre MEXaHU3MBI
Atmocdepa 3emnu u atMmocdepHoe aasneHue. [Tpuanab
45 CyIIIECTBOBaHUS BO3AYHIHOW o00omouku 3emud. OmbIT
. Toppuuennu. 3aBUCUMOCTE aTMOC(EPHOTO JTaBICHUS OT
BBICOTHI HaJl YDOBHEM MODSI
46 N3mepenne armocdepHoro naBneHus. [Ipubopsr mis
. M3MepeHus aTMOC(HEPHOTO AaBJICHUS
47 JleficTBHE KUAKOCTH U ra3a Ha NOTPYyKEHHOE B HUX TEJIO.
' BritankuBaromas (apxuMenoBa) cuia. 3akoH Apxumeaa
4.8 [InaBanue Ten. Bo3ayxormnnaBanue




4.9

[IpakTrueckue pabOTHI:

HccnenoBanue 3aBUCHMOCTH Beca Tejla B BOJIE OT 00bEMa
MOTPY>KEHHOM B KUIKOCTh 4acTu Tena. OmpeneneHue
BBITAJIKUBAIOLIEN CWJBL, JCHUCTBYIOLIEM HaA  TelO,
HOTPyKEHHOE B KUAKOCTb. [IpoBepka HE3aBUCHUMOCTH
BBITAJIKUBAIOIIEH CHWJIBI, JCHUCTBYIOIIEH Ha TEIO0 B
XKUJKOCTH, OT Macchl Tena. ONbIThI, I€MOHCTPUPYIOIINE
3aBUCUMOCTD BBITAJIKHUBAIOIICH CHJIbI, TEUCTBYIOIIECH Ha
TEJIO B KHUJKOCTH, OT 00bEMa NOrpyKEHHOMN B KUIKOCTh
4acTu TEIa u oT IUIOTHOCTH JKUJIKOCTH.
KoncTpyupoBanue apeoMmeTpa WM KOHCTPYHPOBAHHUE

JIOJKU U OIIpeNieTIeHHUE €€ IPy30M0AbEMHOCTH

4.10

®dusznuecknue  SABIEHUS B NOPUPOAC:  BIUSHUE
aTMoc(epHOro JaBJiIeHHs Ha )KUBOM OpraHu3M, IIaBaHNe

pBIO

4.11

TexHuueckue yCTPOWCTBA: COOOMIAIOIIMECS COCYIbI,
YCTPOMCTBO BOJONPOBOJAQ, THUIPABIMYECKUNA Ipecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIUIHEBOM HACOC,

apeoMeTp

PABOTA, MOIIIHOCTbD, DHEPT'UA

5.1 Mexanundeckas padborta
5.2 Mexannuyeckas MOIIHOCTE
53 [IpocTeie  MeXaHU3MBI: pblYar, OJIOK, HaKJIOHHAS
. MI0CKOCTh. [IpaBuiio paBHOBECHS phluara
54 [IpumeHeHne paBuiIa paBHOBECHS pblYara K OJIOKY
«3onmoTroe  mpaBwiIo»  MexaHUKH.  KoaddummeHt
5.5 MOJIE3HOTO ACHCTBUS MEXaHU3MOB. [IpocThie MEXaHU3MBI
B OBITY U TEXHUKE
5.6 [ToTennmanpHast SHEPTUU TeJa, MOTHATOTO HaJ 3eMIEN
5.7 Kunernueckast sneprus
53 [Tonnass mexaHuueckass SHeprusi. 3aKOH H3MEHEHUS U
' COXPaHEHHUS MEXaHUYECKOM SHEeprun
59 [IpakTuueckue pabOTHI:

###Par#H##Onpenenenre  paboThl  CUWIbl  TPEHUS IIPU




PaBHOMEPHOM [BM)KCHMHM TeJla 10 TOPU30HTAJIBHON
NOBEpXHOCTU. MccnenoBanue yclloBHM paBHOBECHUs
ppraara. M3mepenne KIIJI HakJIOHHONW IJIOCKOCTH.

HSy‘IGHI/IC 3daKOHa COXpAaHCHHA MEXaHUYECKOM OHCPIrun

dusznyeckue SBICHUI B Inpupoaec: pblHaru B TCJIC

5.10
YeJioBeKa
TexHuyeckue yCTpOMCTBA: phlYar, TMOJABWXKHBIM U
5.11 HEMOJIBIKHBINA OJIOKH, HAKJIOHHAS TUIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 3JIeMEHTHI COEePKAHUS
pasaeJa 3JIeMeHTa
TEITJIOBBIE ABJIEHUA
OCHOBHbBIE  TIOJIOKEHMSI MOJIEKYJISIPHO-KUHETHUECKOMN
61 TEOpUU CTPOEHHMs BelecTBa. Macca 1 pa3Mepbl MOJIEKYII.
. OneITel, NOATBEP)KIAIOIIME OCHOBHBIE  IOJIOKEHUS
MOJIEKYJISIPHOKMHETHUECKON TEOpUH
62 Mopenu TBEPAOTO, )KUIKOTO U Ta3000pa3HOTO COCTOSTHUMN
' BeulectBa. Kpucramnuueckue u amopdHble Tena
OObscHeHHE CBOWMCTB ra3oB, )KMIKOCTEH W TBEPABIX TET
6.3 HAa OCHOBE IIOJIOKEHUH MOJEKYJIIPHOKMHETUUECKOM
6 TEOPUHU
6.4 CmauuBaHue U KaMWUISIPHBIC SIBJICHUS
6.5 TennoBoe pacHIMpEeHHE U CKATUE
66 Temnepatypa. CBs3pb TeMIEpaTypbl €O CKOpPOCTBHIO
' TEIUIOBOTO JABM)KEHUS YaCTHULL
6.7 Buytpennss sueprusa. CnocoObl U3MEHEHUs! BHyTpEeHHEH
. SHEPIUu: Terionepeaaya U CoBepIieHre padoThl
68 Bunel teronepenayu: TEMIONPOBOJHOCTh, KOHBEKLIUS,
' M3JIy4eHUe
6.9 KomuuectBo  TemnoTel.  YaOenbHas  TEINIOEMKOCTH




BEIECTBA

6.10

TemnooOMeH H TEIUIOBOE paBHOBECHUC. YPaBHeHI/IC

TEIUI0BOro OanaHca

6.11

IInaBnenue u OTBCPACBAHUC KPUCTAINIMUCCKHUX BCIICCTB.

y,[[eJ'II)HaH TCIJIOTA IJIaBJICHUA

6.12

[TapooOpazoBanne U  KOHAeHcauus.  Vcnapenwue.
Kunenne. VYaenpHas  TemoTa  MmapooOpa3oBaHUS.
3aBUCUMOCTb TEMIIEPATypbl KUIEHUS OT aTMOC(HEPHOTO

JaBJICHHA

6.13

BrnaxuocTth BO3yXa

6.14

3H€pI‘I/I$I TOIIJIMBA. yIIGJII:HaSI TCIJIOTA CrOpaHuAa

6.15

[Ipuntuner  padoTel  TemmoBeix — asuratene  KIIJ]
TEILIOBOrO ABUrareis. TeIlIOBhIE ABUTATEN W 3allluTa

OKpY>Karolleu cpebl

6.16

3aKOH COXpaHEHUs U MPEBPAILEHUs] SHEPTUH B TETIJIOBBIX

mporeccax

6.17

[TpakTudeckue paboOTHI:

HH#HPar#H##ONBITEL IO OOHAPY)KEHUIO JCWCTBUS  CHII
MOJICKYJISIPHOTO TIPUTSKCHHS.

HHH#Par##H#ONBITBl 10 BBIPAIMBAHUIO  KPUCTAJIOB
MOBapEHHO COM WJIH caxapa.

#H#HPartH##ONBITHL  TI0O  HAONIONIGHUI0  TEIJIOBOTO
pacIIMpEeHMsI Ta30B, )KUIKOCTSH U TBEPIBIX TEIL.
#H##Par###Onpenenenre naBieHUs BO3IyXa B OaTIoHE
HITpUIIA.

HHHPar###ONBITB, EMOHCTPUPYIOIIME 3aBHCHUMOCTh
JABJICHUS BO3JyXa OT €ro o0béMa W HArpeBaHWS WU
OXJTAKJICHHUSI.

H###Par###] IpoBepka TUNOTE3bl JIMHEHHOW 3aBUCUMOCTH
JUTMHBI CTOJIOUKA )KUJIKOCTH B TEPMOMETPHYECKOMN TpyOKe
OT TEMIEPATYPHI.

###Par###Ha0monenue W3MEHEHUS BHYTPEHHEI

OHCPTHUU TCJIa B PE3YJIbTATC TCIUIONCPCAAYN U pa6OTLI




BHEIIHUX CHUJI.

###Par###lccnenopanue SIBJICHUS TEIUIOOOMEHA TP
CMEILIMBAHUU XOJOJIHOW U FOPsIYEN BOIBI.
#HPar###Onpenenenne KOJIMYECTBA TEIJIOTHI,
MOJIyYEHHOTO BOJOW TPU TEIUIOOOMEHE C HarpeThiM
METaJUTMYECKUM ITHITHHIPOM.

#HHPar###Onpenenenre  yIenbHOM — TEIJIOEMKOCTH
BCIIECCTBA.

#HH#Par##HccnenoBanue npouecca HCHapeHus.
#H#Par##H#OnpenesieHue  OTHOCUTENIBHOW  BJIAXKHOCTH
BO3/lyXa.

#HH#Par###Onpenenenre yaeIbHON TEIUIOTHI TUIABJICHUS

JIBJA.

6.18

®dusnueckue SBICHHS B TPUPOJC: TOBEPXHOCTHOE
HATSOKCHUC W KAalWJUIAPHBIC SBJICHUA B TPHUPOIAC,
KpHUCTaJUTBI B TIpupoae, uanydenne ConHIa, 3aMep3aHne
BOJI0OEMOB, MOPCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,

HHCA, CHETA.

6.19

TexHudeckue  yCTpOMCTBA:  KallWJUIAPBI, IPUMEPHI
WCIIOJI30BAaHNsl KPHUCTAIJIOB, JKUJIKOCTHBIM TEPMOMETD,
JaT4UK TEMIIEpaTypsl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THTPOMETPHI, ICHUXPOMETp, MapoBas TypOuHa,

ABUTATCJIb BHYTPCHHCTO CTOPAaHUA.

OJIEKTPUYECKUE U MATHUTHBIE ABJIEHUA

7.1 DnekTpuzaius Tei. JIBa poaa 3JeKTpUIECKUX 3apsI0B
B3aumoneiictBue 3apspkeHHbIX  Tel.  3akoH  Kysona

7.2 (3aBHCHUMOCTB CHJIbI B3aUMOAEUCTBHS 3apsSKEHHBIX TEJl OT
BEJIMYMHBI 3aPs/I0B U PACCTOSHUS MEXTy TeJIaMU)
Onekrpuyeckoe nosie. Hanpspk€HHOCTD 3JIEKTPUUECKOTO

7.3 nosist. [IpuHnmn cyneprnosuuuy 3JIEKTPUYECKUX I10JIEH
(Ha KaUECTBEHHOM YpPOBHE)

74 Hocurenn »saekTpudeckux 3apsgoB. OJIE€MEHTapHBIN

anekTpuyeckuii 3apsin. Ctpoenue atoma. I[IpoBoHUKY U




AUBJICKTPUKHU

7.5 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
6 ONEeKTpUYEeCKUi  TOK.  YCIOBHUA  CYIIECTBOBaHMS
' AJIEKTPUYECKOTO TOKA. MICTOUHMKHN MOCTOSIHHOTO TOKa
-7 JIeHCTBUS 2JIEKTPUUECKOr0 TOKA (TEIIOBOE, XUMUYECKOE,
‘ MarHMTHOE). DJIEKTPUUECKUN TOK B JKUJKOCTSIX U ra3ax
o Onextpuueckas uenb. Cuia ToKa. OJIEKTPUUYECKOE
' HaIpsDKEeHHe
79 ConpoTHBieHNE IPOBOJIHUKA. Y IEIBHOE CONPOTHUBIICHUE
. BELIECTBA
7.10 3axon OMma Ui ydacTKa Lenu
IlocmenoBarenpHOE M MApajUICIBHOE  COCIUHEHUE
7.11
IIPOBOJHMKOB
PaGora W MOIIHOCTh JJIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyinsa — Jlenna
13 DNeKTpUYecKue Lenu U MOTPEeOUTENH HJIEKTPUYECKON
. sHepruu B ObITy. KopoTkoe 3ambikaHne
ITocTostHHBIE MarHuThl. B3auMOAEHCTBHE IOCTOSHHBIX
7.14
MarHuToB
715 MarautHoe mnosne. MarHutHoe mnone 3eMiIM U €ro
' 3HauYEHUE JUIs )KU3HU Ha 3eMIie
716 OmnbiT Opcrena. MaruuTHoe 1oJie AIEKTPUYECKOTO TOKA.
' IIpuMeHeHne 2IIEKTPOMATHUTOB B TEXHUKE
JlelficTB€ MAarHUTHOTO MOJISI Ha TPOBOJHUK C TOKOM.
717 DNEeKTpOoABUIaTeIb MOCTOSIHHOIO TOKa. Mcrnonbp3oBaHue
. AJIEKTPOJIBUraTeel B TEXHUYECKHX YCTPOMCTBaX M Ha
TpaHCIIoOpTe
Onbitel  @Papages.  SIBieHne  2IEKTPOMarHUTHOMN
7.18
nHaykuuu. [Ipasumno Jlenna
DNEeKTpOTeHepaTop. Crioco6s1 MOy YEHUS
7.19 AJIEKTPUYECKONM  DHEPIuM. DIIEKTPOCTaHIIUH Ha

BO300HOBJISIEMBIX HCTOYHUKAX SHEpIruun




7.20

[IpakTrueckue pabOTHI:

OnbITHI 10 HAOIIOACHUIO STIEKTPU3ALIUY T MHIIYKIUEH 1
IIPU COIPUKOCHOBEHUH.

HccnenoBanue JeHCTBHS  DIIEKTPUYECKOrO IOJIA  Ha
IIPOBOJHMKY U TUDIICKTPUKH.

C6opka u mnpoBepka palbOThl 3JIEKTPUYECKON 1enu
IIOCTOSIHHOTO TOKA.

W3mepenue u peryupoBaHHie CUiIbl TOKA.

W3mepenue U peryInpoBaHue HAIPSKECHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYILETO Yepe3
pE3UCTOP, OT CONPOTHUBIIEHUS PE3UCTOPA U HAIPSIKEHUS
Ha pe3UCTOpE.

OnbITsI, JE€MOHCTPHUPYIOIIHE 3aBHCHUMOCTh
JIEKTPUYECKOTO CONPOTHUBIICHUS IPOBOJHUKA OT €ro
JUIMHBI, IJIOLIa/IA IONEPEYHOI0 CEUYEHNUS U MaTepuaa.
[IpoBepka mpaBwia CIOXKEHHS HANpSOKEHUH MpU
IIOCJIEZOBATEIBHOM  COCIMHEHUU JBYX PE3HCTOPOB.
IIpoBepka npaBuiia s CHIIBI TOKa IPHU NapaJljIeIbBHOM
coeMHEHUH  pe3uctopoB.  Ompenenenue  pabOTHI
ANEKTPUYECKOTO TOKA, HAYLIETO 4Yepe3 Pe3UcTop.
OnpeneneHne  MOIIHOCTH — DJIEKTPUYECKOIO  TOKAa,
BBIIEIIIEMON Ha pe3uctope. MccnenoBanne 3aBUCUMOCTH
CHWJIBI TOKA, MIYIIETO YEPE3 JIAMIIOUKY, OT HAIPSKEHUS Ha
Her. Omnpenenenue KIIJ narpeBatens. MccnemoBanwue
MarHMTHOTO B3aMMOJCHCTBHUS IOCTOSIHHBIX MAarHHUTOB.
W3y4eHne MarHuTHOTO MOJIs IOCTOSHHBIX MarHUTOB IIPU
X 00beIMHEHUH U pa3fesieHuu. MccienoBanue 1eicTBUS
AJIEKTPUYECKOTO0 TOKAa HA MAarHUTHYIO CTpesKy. OIbITHI,
JEMOHCTPHUPYIOIIHE 3aBUCUMOCTb CHJIBI B3aUMOJECHCTBHS
KAaTyIIKM € TOKOM M MarHura OT CHJIbl TOKa H
HallpaBJI€HUs TOKAa B Karyumike. M3yudeHue nencTBus
MarHMTHOTO  IMOJII HAa  NPOBOJHUK C  TOKOM.
KoHncTpyupoBanue U U3y4CHHE paboThI

SIIEKTPOJBUTATENS. N3mepenne KIIJ]




3JIEKTPOJBUIATEIILHOMN YCTaHOBKH. OnbIThI o
UCCJIEIOBAHUIO SIBJIICHUS DJIEKTPOMArHUTHON MHIYKIUH:
HUCCICOOBAHUC W3MEHEHUN 3HAa4YeHUSI U HaIrpaBJICHUA

WHIYKIIMOHHOI'O TOKa

7.21

dusnueckre SBJICHUS B TNPUPOAE: DIIEKTPUUYECKHE
ABIEHUST B  aTtMocdepe, DIEKTPUYECTBO  KHUBBIX
OpPraHU3MOB, MarHUTHOE ToJe 3eMid, apeid MmoIocoB,
POJIb MarHUTHOTO TOJISL JJISI )KU3HU Ha 3emiie, MOJISIpHOE

CHUSHUE

7.22

TexHuueckue yCTpoMHCTBa: 3JEKTPOCKON, aMIepMeTp,
BOJITMETP, PEOCTAT, CUETYUK IIEKTPUUYECKON DHEPIuH,
AIIEKTPOOCBETUTENbHBIE  NMPHOOPHI,  HArpeBaTEIbHBIC
AIEKTPONIPUOOPHI (mpumepsr), AJIEKTPUICCKUE
NPEJOXPAaHUTENIH, 3JIEKTPOMArHuT, 3JEKTPOJBUTATEIb

MOCTOAHHOI'O TOKA, TCHEPATOP IMOCTOAHHOTO TOKA

9 KUIIACC
Kon
pasznen Kon snemenra ITpoBepsieMble 7IEMEHTBI COEPIKAHUS
a
MEXAHUWYECKUE ABJIEHUA
Mexanndeckoe ABukKeHHe. MarepuaibHas — TOYKA.
51 Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXaHUUYECKOTO JIBUIKEHUS
83 PaBHOMEpPHOE NPSAMOJIMHENHOE JBUKECHHE
g #i#Parfi##HepaBHOMEpHOE MPSIMOJIMHENHOE ABU)KEHHUE.
8.4 Cpennsis u  MrHOBEHHass CKOpPOCTb Tela  IpH
HEpaBHOMEPHOM JIBUKEHUU
Yckopenue. PaBHOyCKOpEeHHOE MIPSAMOJIMHEMHOE
83 JIBUKECHHE
8.6 #Hi#HPar###CBoboiHOe najgeHue. OnbiThl [anunes
8.7 #i#HParf##PaBHOMEpPHOE JIBUKEHUE 110 OKPYKHOCTH.




[Tepuon m yactora oOpamieHusi. JluneliHas u yrioBas

ckopocTHu. LleHTpocTpeMuTenbHOE yCKOpEHHE

8.8 ITepssiii 3akoH HproToHa

8.9 Bropoii 3akon HetoToHa

8.10 Tpetunii 3akon HeroTona

8.11 Hi#HPar###] [puHIMIT CynIeprO3ULIUHN CHUIT

8.12 Cuna ynpyroctu. 3akoH ['yka

¢ 13 #H##Par###Cuita TpeHUsI: cujia TPEHUS CKOTBKECHHUS, CHJia
. TPEHUs MOKOs, IPyTUe BUJIbI TPEHUS

S 14 #HHParfi##Cunna  TSDKECTM M 3aKOH  BCEMHPHOTO
' TATOTCHUS. Y CKOPEHHE CBOOOIHOTO MaJCHUS

8 15 Iemwxkenne  mmaner  Bokpyr  Comama.  [lepBas
' KocMHYecKasi CKopocTb. HeBecoMocTh 1 neperpys3ku

S 16 PaBHOBecue MarepuanbHOI Touku. AOCOTIOTHO TBEPI0E
' TEJIO

S 17 #HiHPar###PaBHoBecue TBEPJOro Tena ¢ 3aKpeIrUIEHHOMN
. ocblo BpateHus. MomeHT cuibl. LleHTp TshxecTn

8.18 Nmnynec Tena. MI3menenune umiynbca. Mnyibsc cuiiel

8.19 3aKOH COXpaHEHMsI UMITyJIbCa

8.20 #Hi#HPar###PeakTUBHOE IBM)KEHNE

8.21 Mexannyeckasi paboTa U MOLTHOCTh

e PabGora cun TskectH, ynpyroctd, TpeHus. CBs3b
' SHEPIUu 1 padoThI

823 [TorennuanbHas 3Heprus Teda, MOAHATOTO  Haj
' MOBEPXHOCTBIO 3eMJIU

8.24 [ToreHunanbpHast 3HEPTUs CKATON NPy KUHbI

85 #iHParf##Kunernueckas  sHeprus.  Teopema 0
' KUHETHYECKOW SHEPTUU

8.26 HH#HParf##3aKkoH COXpaHEHHsI MEXaHUYECKON YHEPTUH

[TpakTuyeckue paboOTHI:
827 OrmpezesieHne CpeHE CKOPOCTH CKOJIbXKEHHUs Opycka

WM JIBMXXCHHA IIAapHKa II10 HAKJOHHOM IIIOCKOCTH.

OnpenencHue yCKOpPEHHUsl Tella IPU PABHOYCKOPEHHOM




JBUKEHHUH 110 HAKIIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IIyTH OT BpPEMEHHU IIPH
PaBHOYCKOPEHHOM JIB)KEHUU 0€3 HayaJIbHON CKOPOCTH.
[IpoBepka THUIOTE3bl: €CIM MPH PABHOYCKOPEHHOM
JBUKEHUM 0€3 Ha4aJIbHOM CKOPOCTH IIyTH OTHOCATCS KaK
psAA HEYETHBIX  YHCell, TO  COOTBETCTBYIOIIKE
IIPOMEXYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUSI CKOJIbKEHUS
OT CWIbl HOpM&JIbHOro JamieHusa. OmnpezneneHue
KOd(pUIMEHTa TpPeHUs CcKoiamkeHus. OmnpeeneHue
KECTKOCTU TMpYyXKuHBL. OrmnpeneneHue pabOTHl CHIIBI
TPEHMsI TpU PABHOMEPHOM JIBJKEHUM Tela 10
TOPU3OHTANILHON MoBepxHocTH. OmnpeneneHue padOThI
CHWJIBI YIIPYTOCTH IIPU MOABEME TPy3a C UCIOJIb30BAHNEM

HCIIOJABHXHOI'O U MOJABUXKHOT'O 0J10KOB

dusznueckne SIBIICHUS B npupoac: MpUuiIrBbl U OTJIIMUBBI,

8.28 JIBKeHue TuiaHeT COJIHEYHOM CHUCTEMBI, PEaKTHBHOE
JIBIKEHUE KUBBIX OPTraHU3MOB
220 TexHuueckue  yCTpOWCTBA:  CHHUJIOMETP, JATYUKH
' MOJIOKEHUSI, PACCTOSHUS U YCKOPEHUS, PaAKEThI
MEXAHUWUYECKHUE KOJIEBAHUA 1 BOJIHBI
91 KonebarenbHoe neuxkenune. OCHOBHBIE XapaKTEPUCTHKHU
' KOJIeOaHMil: IEPHO/I, 4acTOTa, aMIUIUTYIa
92 Maremarnueckuit 51 NPYKAUHHBIN MAasITHUKHU.
' [IpeBpariieHre SHEPrUU MpU KOIeOATEILHOM IBHKEHUU
93 3aryxawomue kojebaHus. BeIHyXIeHHBIE KoJeOaHUs.
' Pe3onanc
Mexanudeckre BOIHBL. CBOMCTBA MEXaHUYECKUX BOJIH.
94 [IpononbHBIE W MONEpeyHble BOJIHBL. J{JTMHA BOJIHBI U
' CKOpOCTH €€ pacnpocTpaHeHUsl. MeXaHM4eCKHUE BOJIHBI B
TBEPJOM TeJle, CEHCMUYECKHUE BOJHBI
9.5 3Byk. ['poMKkoOCTB 1 BbICOTa 3ByKa. OTpakeHUE 3ByKa
9.6 WHdpa3Byk U yIbTpa3Byk
9.7 [TpakTudeckue pabOTHI:

OrnpezieiecHHe 4acTOThl W Nepuoja  KosieOaHuid




MaTEeMaTU4YECKOr0 MasTHHKA.
Onpenenenne 4YacTOThl H  THepuoAa  KoeOaHUi
Hp}I)KI/IHHOl"O MadATHHKA

HccnenoBanue 3aBUCUMOCTH — Mepuofa  KoseOaHMiA
IIOABCIICHHOI'O K HHUTHU rpy3a OT JIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH — Tepuofa  KoseOaHMid
MPY>KUHHOTO MAasTHMKAa OT Macchl rpysa. lIposepka
HE3aBUCUMOCTH nepuoaa KoJIeOaHMM rpy3a,
MOJIBEIIEHHOTO K HUTH, OT MAacChl Ipy3a M KECTKOCTH

npyxuHbl. MI3mepenue yckopeHusi cBOOOHOTO NaieHus

duznyeckue SBICHUS B npupoac: BOCIPHUATHUC 3BYKOB

9.8 JKUBOTHBIMH, 3EMJICTPSICEHUE, CEHCMMUYECKHUE BOJIHBI,
IIyHaMH, X0
0.9 TexHudeckue yCTPOMCTBA: 3XOJIOT, HCIIOIb30BAHHE

yJIbTpa3ByKa B OBITY U TEXHUKE

OJIEKTPOMAT'HUTHOE I1OJIE 1 SJIEKTPOMAI'HUTHBIE BOJIHBI

3JICI(TpOMaFHI/ITHO€ I1I0JIC. 9HeKTpOMaFHI/ITHHC BOJIHBI.

101 CBoiicTBa AIIEKTPOMArHUTHBIX BOITH
10.2 [IIkana 31eKTPOMarHUTHBIX BOJIH
103 DnekTpoMarauTHas mpupona cBera. CKOpPOCTh CBETa.
. BosiHOBBIE CBOMCTBA CBETA
10 [TpakTuyeckue paboOTHI:
10.4 W3ydyeHne CBOMCTB  3JEKTPOMArHUTHBIX BOJH C
MOMOIIBI0 MOOMIIBHOTO TesehoHa
dusnueckue SBIEHUS B TMpUpoje: OHOIOrHYecKoe
10.5 JeiicTBue BUJUMOTO, yIBTPaduOIETOBOTO U
PEHTTEHOBCKOTO M3Ty4YEeHHI
106 TexHuyeckue yCTpOiicTBa: HCIOJIb30BaHUE
' AJIEKTPOMArHUTHBIX BOJH JUIsl COTOBOM CBSI3U
CBETOBBIE ABJIEHU A
11.1 JlydeBast moznenb cBera. UcTouHMKHY cBETa
11 11.2 [IpsAMOIHMHEIHOE pacnpOCTPAaHEHHE CBETA

11.3

Ortpaxenue cBeta. [1mockoe 3epkaio. 3aKOH OTpaKeHUs

CB€Ta




11.4

[Ipenomnenue cBera. 3aKOH TMPEJIOMIICHUS CBETA.

ITonnoe BHYTPCHHEC OTPAKCHUC CBCTA

11.5 JInnza. Xop j1ydeil B JIMH3E
116 Ontuyeckast cucrema ¢oroanmnapara, MHKPOCKONA U
' TejecKormna
117 I'maz kak onTuyeckass cucrema. biau3opykocTh H
' JAJIbHO30PKOCTh
118 Paznoxenue 6enoro ceera B cnektp. OnbiTel HhtoToHA.
' CiioxeHue CeKkTpaibHbIX IBETOB. Jlucnepcus cBeTa
[TpakTrueckue paboTHI:
#HiHParf##lccienoBaHNE 3aBUCUMOCTH YIJIa OTPayKEHUs
CBETOBOIO JIy4a OT YIJIa MaJeHHUs.
#i#Par#t#lI3yueHue  XapakTepUCTUK — M300paKeHUs
IpeIMeTa B INIOCKOM 3€pKajle.
#H#HPartH#lIccnenosanne 3aBHCHUMOCTH yria
IIPEJIOMJICHUSI CBETOBOIO Jiydya OT YIVIa MaJEHUs Ha
119 IPaHULE «BO3/1yX — CTEKIIOM.
' #i#Par#t# lonyuenne  M300pakeHHM € MOMOILBIO
cOoOMparoIIe TUH3HI.
#HPar#i##Onpeiesienrie  (JOKYCHOTO  PACCTOSIHUSL U
ONTUYECKOH CHIIBI COOMpPATOIIEH JTUH3BI.
HH##Par###ONbBITEI IO  Pa3JoKEHUIO OEoro CBeTa B
CIIEKTD.
HHHPar###ONBITEL 10 BOCIIPUATHIO IIBETa IMPEIMETOB
MIPU WX HAOIOJACHUU Yepe3 1BETOBbIC (DUITBTPHI
dusnueckue ABIEHUS B npupoje: 3atMeHus CosHLa u
11.10 JlyHbl, 11BEeTa TEJN, ONTHYECKUE SIBIICHUS B aTMocdepe
(uBet Heba, pedpakiys, paayra, MUPax)
111 TexHnueckue yCTpOMCTBA: OUKH, HIEPUCKOTI,
' ¢doToamnmapar, ONTUYECKUE CBETOBOIbI
KBAHTOBBGIE SABJIEHU A
OmneiTel Pesepdopna u rmutanerapHas MoJenb aroma.
12 12.1
Mopneins atroma bopa
12.2

I/ICH}’CKaHI/Ie U TIIOTJIOIICHHME CBETA aTOMOM. KBaHThI.




JIuHeiyaTbie CIEKTPbI

12.3

PannoaktuBHOCTh. Anb(a, 6eTa- ¥ raMMa-u3IIydeHUs

12.4

CTpOCHI/Ie aTOMHOI'O sapa. HYKJ'IOHHaH MOACIIb

aTOMHOTO sapa. M30Tonsl

12.5

PanuoaktuBHbie mpeBpamienus. [lepuon monypacnana

ATOMHBIX AOEP

12.6

H,Z[epHBIC pCaKmuu. 3aK0HBI COXpaHCHHA 3apsAJ0BOIro U

MacCCOBOTI'O YHUCCII

12.7

3HepI‘I/ISI CBs3U ATOMHBIX AECP. CBs13b MaccChl U OHEpPIrun

12.8

Peaknuu cunTtesa u nenenus saep. Mctounnku sHeprun

CouHIia 1 3831

12.9

Snepnas oHepretuka. JledcTBHE — paJMOAKTHUBHBIX

I/I3Hy‘{eHHﬁ Ha JXUBBIC OPraHU3Mbl

12.10

[IpakTuyeckune paboOTHI:

HaGmioneHne CIUIOMIHBIX M JIMHEWYaTBIX CIIEKTPOB
U3JTy4YEHUSI.

HccnenoBanue TpeKOB: H3MEPEHUE YHEPTUH YACTHIIBI IO
TOPMO3HOMY IyTH (110 (hoTorpadusim).

W3mepenne paaroakTUBHOTO (OoHA

12.11

dusnueckre SBJICHUS B INPHUPOJAE: €CTECTBEHHBIN
PagOaKTUBHBIN ¢oH, KOCMUYECKHE JIy4H,
PAaOMOAKTUBHOE H3JIyYEHUE IPUPOJHBIX MHHEPAIIOB,
JNEUCTBUE PAJUOAKTUBHBIX W3IyYEHUH HaA OpraHU3M

YCJIOBCKa

12.12

Texnuueckue YCTpOWCTBA: CIIEKTPOCKOII,

WHJIUBUyaJIbHBIN JO3UMETp, Kamepa Buibcona




IHPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJIBLHOM
IMPOTPAMMBI OCHOBHOT'O OBHIETI'O OBPA3OBAHUA

Kon
NMpoBepsIeMoOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUS K NMPeIMETHBIM pe3y/ibTaTaM
0a30BOr0 YPOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero oopazoBanusi Ha ocHoBe PI'OC

[lonnmanue ponu  QU3MKM B  HAy4YHOM  KapTMHE  MHpa;
c(hOpMHUPOBAHHOCTH 0A30BBIX MPECTABICHUH O 3aKOHOMEPHOU CBSI3U U
MO3HABAEMOCTH SIBJICHUI MPUPOABI, O POJIH IKCIIEPUMEHTA B (DU3HKE, O
cucTeMoo0pa3yromiei poau GU3NKH B PA3BUTUH €CTECTBEHHBIX HAYK,
TEXHHUKU U TEXHOJIOTH, 00 BOIIOLNHN (PU3HMUECKUX 3HAHUN U UX POJIH B
LIEJIOCTHOM €CTECTBEHHOHAYYHOM KapTHHE MHpPA, O BKJIAJ€ POCCHUCKUX
1 3apyOeXHbIX YYEHBIX-(DU3MKOB B pa3BUTHE HAyKH, OObBSICHEHUE

IIpOoIcCCOB OKPYIKAOIICTO MUPA, pa3BUTHC TCXHHUKH U TEXHOJIOT UM

3HaHMs 0 BUIaX MaTepuu (BEUIECTBO U MMOJIE), O ABMKEHUHU KaK CIIoco0e
CYLIECTBOBaHMSI ~MaTepud, OO0 aTOMHO-MOJEKYJSpPHOW Teopuu
CTpOEHHsI BellecTBa, O (U3NYECKOW CYITHOCTU SIBICHUU MPUPOIBI
(MEXaHMYECKUX, TEIJIOBBIX, JJICKTPOMArHUTHBIX U KBAaHTOBBIX);
YMEHHUE pa3audaTh SIBJICHUS 110 ONIMCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SIBIICHUE;
YMEHHE PacliO3HaBATh MPOSIBICHNE U3YUEHHBIX (PU3UUYECKUX SIBJICHUM B

OKpYZKaromeM MUPEC, BbIACIAA UX CYILICCTBCHHLBIC CBOMCTBA (HpI/I3HaKI/I)

BHa)IeHI/Ie OCHOBaMH IOHATHHHOIO arrapara U CHMBOJIMYCCKOTO
sSA3bIKa (1)I/ISI/IKI/I W HCIOJIb30BAHHUEC HX IJIA PCIICHHA y‘Ie6HI>IX 3a1a4,
YMCHHUC XapaKTCPU30BATH CBOMCTBaA TCII, (1)I/ISI/I‘I€CKI/Ie SABJICHHUA H

MIPOLIECCHI, UCTIONB3YS PyHIAMEHTAIBHBIC U YMITUPUUYECKUE 3aKOHBI

VYMeHue onuchBaTh N3YUCHHBIC CBOICTBA TEI U (bI/ISI/I'-ICCKI/IC SIBJICHUA,

HCIIOJIB3YyA (1)I/ISI/ILIGCKI/I€ BCJIIMYHUHBI

Bnanenne ocHoBaMM METOJOB HAy4yHOrO IO3HAHUSA C Y4ETOM
coOroIeHns TIpaBriI 0Ee301acHOTO TpyJa: HaOMoJeHHE (U3NUECKUX
SIBJICHUN:

YMEHHUE CaMOCTOSITENIbHO COOMPATh 3KCIEPUMEHTAIbHYIO YCTaHOBKY

W3 JaHHOTO Habopa 000pYyNOBaHMS 10 MHCTPYKIIUH, ONMKCHIBATH X0




OTIbITA U 3aMUCHIBATh €T0 PE3YJIbTAThI, (HOPMYIUPOBATH BHIBOJIBI;
MPOBEJICHUE TPSIMBIX U KOCBEHHBIX M3MEPEHUN (PU3NUECKUX BETHYUH:
YMEHHE IUIAHUPOBATh U3MEPEHHS, CaMOCTOSITEJIbHO COOMpAThH
OKCIEPUMEHTAJIbHYI0O YCTAaHOBKY 10 HWHCTPYKIUH, BBIYUCIATH
S3HAYCHUC BCIIMUYMHBI W AHAJIM3UPOBATH IMOJTYYCHHBIC PCE3YJIbTATBI C
Y4YETOM 3aIaHHOM MOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUN;
IIPOBCACHUC HECIIOKHBIX SKCIICPUMCHTAJIbHBIX HCCHeﬂOBaHHﬁ;
CaMOCTOSITEIbHO  COOMpaTh AKCIEPUMEHTAIBHYIO YCTaHOBKY U
MPOBOJIUTH UCCIIEIOBAHUE IO MHCTPYKIUH, IPEACTABIATH OTYYEHHbIE
3aBUCUMOCTH (PM3MYECKMX BEJIMYMH B BHUJAE TaONUI W TPaduKOB,
YUUTBIBATh TMOTPEHIHOCTH, JIeJaTh BBIBOABI IO  pe3yJbTaTam

HUCCICIOBAaHUA

[loHnmaHue  XapakTepHBIX  CBOMCTB  (pu3mueckux  Mojenei
(MaTepuanbHas TOYKa, aOCOJIFOTHO TBEPJOE TEJO, MOAEIU CTPOCHMS
ra3oB, JKHJIKOCTEH M TBEPABIX TeJ, IUIAHETapHas MOJEIb AaTOMa,
HYKJIOHHasi MOJIeJIb aTOMHOTO f1pa) U yMEHHE NPUMEHATb UX AJs

00BsICHEHHS PU3UIECKUX TTPOIECCOB

YMmeHnue oOBSICHATH (pU3MUYECKHe MPOLECCHl W CBOWCTBA Tel, B TOM
9yuciae W B KOHTEKCTE CHTyalluid MPaKTHKO-OPHEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIATh IPUYNHHO-CIICACTBEHHBIC CBS3U U
CTPOUTH OOBSCHEHHE C OMOPOI Ha M3yUYCHHbIE CBOMCTBA (PH3MUECKUX

SIBIICHUH, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH

YMeHue pemath pacuéTHble 3amaud (Ha Oa3e 2 — 3 ypaBHEHHH),
UCTIONB3Ysl 3aKOHBI W (DOpPMyINbBI, CBs3bIBAKONIME (DU3HUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3allMChIBaTh KpaTKOE YCJIOBHE 3a/ayM,
BBISIBJISITH HEAOCTAIONINE JaHHBIE, BBHIOMPATh 3aKOHBI U (OPMYIIBI,
HEOOXOAUMBIC Il €€ pelIeHus], UCTIOIb30BaTh CIPABOYHBIC JaHHBIC,
MPOBOANTH PACU€Thl U OLEHUBATh PEATHCTUYHOCTH IOTYYCHHOTO
3HaYeHUsS (PU3MUECKON BEIMYMHBI, YMEHHUE ONPEIEISITh Pa3MEpHOCTh

(bu3nYeCcKoil BENMNYNHBI, MOTYYCHHON PU PEIICHUH 3ada4n

YMeHue XapakTepu30oBaThb INPUHUUIBI  JEUCTBHA TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJIE€ OBITOBBIX NPHOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 110 UX OIMHUCAHUIO, UCIIONb3Ys 3HAHUS O
CBOMCTBaX (PU3MUECKUX SBJICHUH U HEOoOXoIuMmble (uU3NYecKue

3aKOHOMEPHOCTHU




10

YMeHue UuCHonb30BaTh 3HaHMS O (U3MYECKUX SBICHUSAX B
MOBCEHEBHON KM3HM s oOecneyeHHss ©€30HMacHOCTH  NPH
oOparlieHuu ¢ ObITOBBIMU MPUOOPAMU U TEXHUYECKUMH YCTPOICTBaMH,
COXpaHEHHs 3/0pOBbS U COOJNIONEHUS HOPM  HKOJOTHYECKOTO
MOBE/ICHUS B OKpYXKaloUlel cpeae; MOHMMaHME HEOoOXOIUMOCTH
MIPUMEHEHUS JOCTHXKEHUHN (PU3MKHU M TEXHOJIOTUH AJIS PalliOHAIBHOTO

IIPUPO/IONI0JIB30BaHUS

11

OnbIT TOMCKa, TMpeoOpa3oBaHMs M TPEACTaBICHUS HH(OpMaIH
(DUBUYECKOTO COJIEP)KaHUS C HCIOJIb30BaHHEM HWH(OPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTMH; YMEHUE OLIEHUBATh JOCTOBEPHOCTH
MOJIydeHHOW WH(GOpPMAIMM Ha OCHOBE HMEIONIUXCS 3HAHUN U
JOTIOJIHUTENbHBIX ~ HWCTOYHUKOB, yMEHHE  HCIOJIB30BaTh  IpU
BBITMOJIHEHUH YYEOHBIX 33/JaHUl HAYYHO-TIOMYJIIPHYIO JTUTEPaTypy
(bu3NYECKOTO COMepIKaHUs, CIIPABOYHbIE MaTepuajbl, PECYpChl CETU
WutepHer; BiageHue 0a30BbIMM  HaBBIKAMHU — IpeoOpa3oBaHUs
nHpOpMalMd U3 OJHOM 3HAKOBOM CHCTEMbI B JPYryl0; yMEHHE
co3/1aBaTh COOCTBEHHBIE MUCbMEHHBIE U YCTHBIE COOOIIEHHUS HA OCHOBE

I/IH(i)OpMaLII/II/I N3 HECKOJIBKUX NCTOYHUKOB




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPAEMBIX HA OI'D

O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 MEXAHUWYECKUE ABJIEHUA
11 Mexannueckoe JBWkeHHEe. MarepuanbHas Touka. (Cuctema  OoTcuéra.
' OTHOCHTENBHOCTD IBUKEHUS
PaBHOMepHOE M HepaBHOMepHOe ABHkeHHE. CpenHsas ckopocTs. Dopmyiia Ui
1.2 BBIUMCIICHUS cpeiHeil ckopocTH: v = S/t
PaBHOMEpHOE TPAMONMHENHOE IBH)KEHUE. 3aBUCHMOCTb KOOPJIMHATHI TEla OT
BPEMEHHU B CIIy4ae PaBHOMEPHOTO IPSAMOJIMHEHHOTO IBHYKEHUS:
13 xX(7)=x, +ut
I'padvkn 3aBUCHMOCTH OT BpPEMEHHU JUIsI TPOEKIHUHU CKOPOCTH, IPOEKINH
[IEpEMEILEHUs,, IyTH, KOOpAMHATHl IIPU PABHOMEPHOM IMPSIMOJIMHEHHOM
JBUKEHUU
3aBUCUMOCTh KOOpJIMHATBl TeJa OT BPEMEHU B CiIydae pPaBHOYCKOPEHHOTO
IPSIMOJIMHEMHOT O ABUKECHHUS:
3
Sy(f)=vo, *f+ay* ;
2
@opmyasl [UIsl NPOCKUUU IEPEMELICHUs, MPOEKIMH CKOPOCTU W IPOEKLUN
YCKOpPEHUS IPU PAaBHOYCKOPEHHOM NPSMOJIMHENHOM JBUKECHUU:
1.4 s, D=y, t+a,- L,
2
U.\'('f) =Upy T, 1,
a,(f) =canst,
U:I: - u-_l.: =2a,s,
I'padyky 3aBUCUMOCTH OT BpPEMEHM JUIsl HPOEKIHMHU YCKOPEHHs, MPOEKIHUU
CKOPOCTH, TIPOEKIMH IEepEMELIEHUs, KOOPAUHATBI IIPM PaBHOYCKOPEHHOM
IIPSIMOJIMHEMHOM JABH)KEHUN
CBobonnoe nanenue. Popmysibl, ONKMCHIBAIOIIME CBOOOJHOE MaJeHHUE Tena 10
1.5 BEPTHUKAIHN (IBUKEHHUE TeJIa BHU3 WM BBEPX OTHOCUTENIBHO TOBEPXHOCTH 3EMIIH).
I'pagyky 3aBUCUMOCTH OT BpPEMEHM JUIsl NPOEKIMH YCKOPEHHMsl, MPOEKLUHU




CKOPOCTH U KOOPJMHATHI IPU CBOOOAHOM Ma/IeHUH Tella 10 BEPTHUKAIH

CKOpOCTh pPAaBHOMEPHOTO JBHIXKCHHS Tela IO OKPYXHOCTH. HampaBieHue
CKOPOCTH.
®opmysia JJisI BBIYMCIECHHUSI CKOPOCTH 4YEpe3 PaauyC OKPYKHOCTH M TEPUOJ
oOparieHus:

2nR

T

HCHTpOCTpCMI/ITeHBHOG YCKOpCHHC. HaHpaBHCHI/Ie HEHTPOCTPEMUTCIIBHOT'O

yckopeHusi. @opmyiia JiJ1sl BBIYUCICHHS YCKOPEHUS:

1.6
2
L v
"R
®dopmyna, CBSI3bIBAIOIIAs IEPUOJ] M YACTOTY OOpaICHHUS:
V= !
.3
Macca. [1notHocTs BemecTa. @opmyria it BBIYMCICHUS TNIOTHOCTH:
i m
1.7 V
1.8 Cuna — BextopHas ¢uszndeckas BenudnHa. ClI0KeHUe CUl
1.9 SBnenne unepuuu. [lepBriit 3akoH HproToHa
Bropoii 3akon HerotoHa:
F=m-d
1.10
CoHarpaBiIe€HHOCTbh BEKTOPa YCKOPEHUs Tejla U BEKTOPa CHUJIbI, IEHCTBYIOIIEH Ha
TEJ0
Bzaumoneiictue ten. Tpernit 3akoH HeroToHa:
1.11 F2—>1=_F1—>2
12 Tpenue nokosi U TpeHue CKoJibkeHus. GopMyIia i BBIYUCIEHUSI MOIYJIS CHUIIbI

TPCHUS CKOJILKCHUSA!




1.13

Hedopmarus tenma. Ymnpyrue u Heymnpyrue aedopmamuu. 3aKoH YIpyroi

nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOC TSATOTCHUE. 3aKOH BCCMUPHOT'O TATOTCHUA:

My - M4
'L
Cuna TsxecTu. Y CKOpeHHe CBOOOIHOTO MMaICHHUS.
dopmyna a7 BEIYUCICHUS CUITBI TSDKECTH BONMM3H nmoBepxHocTH 3emiu: F = mg.
JBuxenue manet Bokpyr Connua. [lepBas kocMuueckasi CKOpPOCTb.

HesecomocTs 1 neperpysku

1.15

Nmmynbe Tena — BeKTopHas pu3nveckas BeIUYnHa.
p=mi

Nmnynbe cucrems Ten. U3MeHenne uMiyibca. MMIynbe cuibl

1.16

3aKkoH COXpAaHCHUA UMITYJIbCA IJIA BaMKHYTOﬁ CUCTCMBI TCII:
D=0, +im, U, =const

PeakTuBHOE NBMXEHUE

1.17

Mexannueckasi pabora. @opmyna sl BEBIYUCICHUS PaOOTHI CHIIBI:

A=Fscosct

Mexanndeckast MOITHOCTB:

1.18

Kunetnueckas u NOTCHIUAJIbHAs SHCPIUs. ®0pMyna JJIA BBIYUCIICHHUA

KUHETUYECKON IHEPTHM:

2
mu
B

TeopeMa 0 KHHETHUYECKOH OHCPI'UH. d)opMyna JUISI BBIYMCIICHUS TTOTEHITUAILHOM




OHEPIuu TCja, MOAHATOIO

Hag 3eMIIEit:

E _ =meh
F o

Mexanudeckas SHCPTHUA:

E=E;+E p
119 3aKOH COXpaHEHMs] MEXaHU4YeCKOH sHepruu. @opmyJia Jj1sl 3aKOHA COXPaHEHUS
MEXaHUYECKOW SHEPTUHU B OTCYTCTBUE CUJI TpeHU: E = const.
[IpeBpalieHue MEXaHUYECKOM SHEPTUU TIPU HAJTMYUU CHJIBI TPEHUA.
[IpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.
Prruar. MomenT cunbl: M - Fl.
VYcnoBue paBHOBECHS pblyara:
ol MAM+.=0
[MoxBwxHbIN 1 HenoABWXKHBINA 0110ku. KII1/] mpocThIX MeXaHU3MOB,
S Aﬂmasm
‘4‘33.11‘3&1133323
JlaBiieHne TBEPIOTO TENa.
®opMyna 17151 BBIYUCIICHUS 1aBJIEHUsI TBEPIOTO Tea:
_F
pP= 5
191 JaBnenue raza. ATMochepHOe TaBleHUE.
' I'mapocratuyeckoe JaBieHUE BHYTPH KUJIKOCTH.
®opMyna 17151 BBIYMCIICHUS IaBJICHUS BHYTPH KUIKOCTH:
P=pgh+ P,
1.22 3akoH [Tackans. ['mapaBnuyeckuit mpece
3akoH Apxumena. dopmyna A ONpPEACNICHUs] BBITAIKUBAIOMIEH CHIIBL,
JICHCTBYIOLLEH HA TEJIO, OTPYKEHHOE B )KUAKOCTh WJIN ra3:
1.23

F_:'-_I:ﬁ. =ng

VcaoBue nnapanus tena. [lnapanue CYZI0B 1 BO3AYyXOILTaBaAHUEC




1.24

Mexanudeckue KojeOaHus. AMIUIMTY[a, TEPUOJ W YacToTa KojeOaHMid.

(DOpMYJ'Ia, CBA3bIBAIOIIAA YaCTOTY U IEPUOJ KoJIeOaHMiA:

1.25

MareMaTnueckuii ¥ IpyKUHHBIM MasATHUKU. [IpeBpaiienue oSHepruu Inpu

KOJIe0aTEeILbHOM JIBUKECHUH

1.26

3aryxaromue konebanus. BeiHyxienHble koneOanus. Pezonanc

1.27

MexaHndecKrue BOJIHEL. HpO,Z[OJ'IBHBIC U TIONEPCYHBIC BOJIHBI. HJ’II/IHa BOJIHBI U

CKOPOCTD pacCIipoOCTPAHCHUA BOJIHBI:

h=v-T

1.28

3Byk. 'poMKOCTh 1 BbICOTa 3BYKa. OTpakeHHe 3BYKOBOI BOJIHBI Ha TPAHMIIE IBYX

cpen. MHdpa3Byk U ylIbTpa3Byk

1.29

Ipaxmuueckue pabomul

N3Mepenne cpelHel IUIOTHOCTH BEIIECTBA; apXUMEIOBOW CHJIBI; KECTKOCTH
NPY>XUHBL, KO3((UIMEHTAa TPEHUS CKOJIbKEHUsS; pabOThl CHIIBI TPEHMS, CHUJIbI
YIPYTOCTH; CpPeAHEH CKOPOCTH IBWIKEHHS OpyCKa MO HAKJIOHHOM IUIOCKOCTH,
yCKOpeHUs OpycKa Mpu ABMKCHUHU 110 HAKIIOHHOH TJIOCKOCTH; YaCTOTHI U MEPHOJIa
KOJIeOaHUN MaTeMaTHYECKOTO MasTHMKA; YacTOThl W TepHoja KosieOaHuid
MPY>KMHHOT'O MasITHUKA; MOMEHTA CHJIbI, IEHCTBYIOIIETO HA phlYar; paboThl CHITBI
YIPYTOCTH MPH MOABEME TPy3a ¢ TOMOIIBIO HETIOABIKHOTO 0J10Ka; paObOThI CHITBI
YIPYTOCTH MPHU MOABEME Tpy3a C IIOMOIIBIO MTOABUKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMETOBOM CHITBI OT 00BEMA MOTPYKEHHON YaCTH
T€Ja W OT IUIOTHOCTH KMAKOCTH; HE3aBHCHMOCTH BBITAIKMBAIOMICH CHUIIBI OT
MAacChl Teja; CUJIbl TPEHHUS CKOJIBKEHHUS OT CHJIbl HOPMaJIbHOTO JIaBJICHUSA U OT
poaa MOBEPXHOCTH; CWJIbI YIPYTOCTH, BOZHUKAIOUIEH B MPYKUHE, OT CTEICHHU
nedopmalu Mpy>KUHBI, YCKOPEHHST OpyCcKa OT yIjla HaKJIOHA HampaBJISFOIICH;
nepuoja (4acToThl) KOJeOaHUH HUTSHOTO MasTHUKA OT JJIMHBI HUTH; MEpHOAA
KoJieOaHU# TMPYXKMHHOTO MAasTHUKA OT MAacChl Tpy3a M KECTKOCTH TMPYKUHBI
HCCIIeIOBaHNE HE3aBUCHMOCTH Mepuoja KoJieOaHWl HUTSHOTO MasTHHUKA OT

Macchl Tpy3a. [IpoBepka ycinoBus paBHOBECHsI pblyara

1.30

Dusuueckue 6/1eHUA 8 npupode.‘ IPUMCEPLI IBUKCHHA C pa3JINYHBIMU CKOPOCTSIMU
B KMBOW U HEXKHUBOHU npupoae, HeﬁCTBHe CWJIbl TPCHHUA B IIPUPOAC U TCXHHUKC,
NPpUIWBBI WU OTJIMBBI, ABWKCHHUC IIJIAHCT ConHeuHoOMI CUCTCMBbI, PCAKTHBHOC

JABMOKCHUC JKMBBIX OpPraHM3MOB, pbIHaru B TCJIEC UYCJIOBCKA, BIIMAHUC




aTMoc(epHOro MJaBlieHUSI HA >KMBOW OpraHu3M, IUIaBaHUE pbIO, BOCHPUSITHE

3BYKOB JKMBOTHBIMHU, 3€MJICTPACCHUC, celicMHu4YecKue BOJIHBI, HyHaMH, 3X0

Texnuueckue yCﬂ’lpOlZCWl@(l.‘ CIIMAOMCTP, AATYUKU TIOJIOKCHHA, PACCTOAHUSA U
YCKOpCHHA, IWHAMOMCTpP, IMOAIIMWIIHUKH, PaKEThl, pblyar, HOJIBI/I)KHBIfI n

HEIIOABH>KHBIN 6J'IOKI/I, HAKJIOHHAA IIJIOCKOCTb, MPOCTHIC MCXAaHU3MbI B 6BITy,

13 COOOMIAIONIMECS COCY/Ibl, YCTPOMCTBO BOJOMPOBOJA, THAPABIMYECKUN TMpece,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
WCIIOJIb30BaHUE YIBTPa3BYyKa B OBITY U TEXHUKE

2 TEIIJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHUS  MOJICKYJIIPHO-KMHETUYECKOW  TEOPHH  CTPOCHUS

2.1 BemecTBa. Mojenu TBEPIOTO, KUAKOTO U ra3000pa3HOTO COCTOSHUM BEIECTBA.
Kpucrannuaeckue u amopdHbIe Tena

25 JBwxenue dyactuiy BemiecTBa. CBs3b CKOPOCTH JBMXKCHHS YacTHUI[ C

' TeMIiepaTypoii. bpoyHoBckoe nBmkenue, 1uddy3us

2.3 CmauuBaHue U KanWJUISIPHBIC SIBICHUS

2.4 TennoBoe pacupeHue U cxkaTue

2.5 TeruioBoe paBHOBeCHE

26 BuyTtpennsas sHeprus. Pabora u Temonepenadya Kak CHOCOOBI HM3MEHEHHS

' BHYTPEHHEHN YHEPTUHU

2.7 Buppl Terionepenaun: TEmIONPOBOIHOCTD, KOHBEKIIUS, H3TyYCHUE
HarpeBanue u oxnaxnenue ten. KonnuecTBo TeIoTsl. Y 1efbHast TEIIOEMKOCTD:

2.8 O=cm(t,—t,)
3aKOH COXpaHEHUs PHEPrMM B TEIUIOBBIX MpOIECCaxX. YpPaBHEHHE TEIIOBOTO
Oayranca:

2.9

Q1 _Qg +...=0
Ucnapenne u koHueHcauud. V3mMeHeHHe BHYTPEHHEH SHEpPruuM B IMPOLECCE
210 ucrapeHuss M KoHAeHcanuu. KuneHwe IKMIKOCTH. YJenbHas TeIioTa
' napooOpazoBanus: L = O/m
2.11 BnaxnocTs BO31yxa
2.12

IInaBnenue u KpUucCTaJluIn3alu. N3mMmeHeHune BHYTpeHHeﬁ OHCPI'UU IIpHU IIaBJICHUA




" KpUCTaJlJIn3alliu. Yneanaﬂ TCIJIOTA ITJIaBJICHUA:

,_9

P
m

BHyTpeHHss dHeprus cropaHus TOILUIMBA. Y IeJbHAs TEIUIOTA CrOPaHUs TOIUIMBA!

2.13 q=0/m
2.14 [Tpunnume! padoTs! TermnoBbix Asurarenei. KI1J[ TermmoBoro apurarerns
IIpaxmuueckue pabomul
N3mepenne yaenbHOW TEINIOEMKOCTH METAJUIMYECKOr0 LUIMHAPA; KOJIWYECTBA
TEIJIOTHI, TOJIYYEHHOTO BOJOW KOMHATHOW TeMIepaTypbl (HUKCUPOBAHHOM
Macchbl, B KOTOPYIO OIYLIEH HarpeThld IWIMHIAP; KOJIUYECTBA TEIUIOTHI,
2.15 OTJAAQHHOTO HAarpeThiM LHJIMHAPOM, TMOCJE ONMYyCKAHUS €ro B BOAY KOMHATHOH
TEMIIEpaTypbl; OTHOCUTEIBHOM BIIAXKHOCTH BO3AYyXa; YJAEIbHON TEIJIOTHI
TJIaBJICHUs Jibja. MccaenoBanue nu3MeHeHus TeMITepaTyphbl BOJIBI PU PA3TUUIHBIX
YCIIOBUSIX; SIBJICHUS TEIJIO0OMEHA MPHU CMEIIMBAHUN XOJIOJHOM U ropsYeil BOJIBI,
pouecca uCnapeHus
Quzuueckue A61eHUA 6 Npupoode: TOBEPXHOCTHOE HATSHKEHHWE U KANUJUISPHBIE
2.16 SABJICHUS B MPUPOJIC, KPUCTAIUIBI B Npupoie, uzinydeHue ComHua, 3amep3aHue
BOZOEMOB, MOpCKHUE OpHU3bI; 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHETa
Texnuueckue ycmpoticmeéa: KalnuIsipbl, IPUMEPHI UCIIOIB30BaHUS KPHUCTAILJIOB,
517 XKUJKOCTHBIM TEPMOMETp, AATUYHUK TEMIEpaTypbl, TEPMOC, CUCTEMA OTOILICHHUS
' JIOMOB, TUTPOMETPHI, TICUXPOMETP, MapoBasi TypOWHA, MBUTATENh BHYTPEHHETO
CropaHus
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 DnekTpuzanus Tei. J[Ba Buaa 3JIEKTPUYECKUX 3apsI0B
3.2 BzaumoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona
33 3aKOH COXpaHEHHUsI JIEKTPUUYECKOTO 3apsiia
34 Onektpuyeckoe none. Hanpspk€HHOCTh 3nekTpuyeckoro nois. [lpuHuun
' CYNEPIIO3UIINH JIEKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocutenn »snexrtpuyeckux 3apsiioB. JlecTBHE SJIEKTPUYECKOTO TIOJS Ha
' aneKTpuueckue 3apsaapl. [[poBOAHUKY U ANDIIEKTPUKHU
36 [TocTosaHHBIN 37eKTpUYECKUil TOK. JlelcTBUs 3nekTprudeckoro Toka. Cuja Toka.

Hanpsixenne.




I=gq/t,U=A4/4

9J'ICKTpI/I‘-IeCKOG COIIPpOTUBJICHUC. YaenbHOE QJICKTPHUYICCKOC COIMMPOTHUBIICHUC!

3.7 R =pl/S

13 3akon OMma it yuacTtka snekrpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COETMHEHHUE TPOBOTHUKOB:

e TT—JT oJ7 - P—R .
3.9 [TapamnensHOE COeTMHEHNUE TPOBOTHUKOB PABHOTO COMPOTHBIICHHUS:
U=U,;;I=I+1,;R=—.
] B ST 2

CwMeliaHHbIe COCTMHEHHS TIPOBOHUKOB

3.10 Pabota u MmomHOCTE 251ekTpHrueckoro Toka. 4 = Ult, P = Ul
3akoH [[xoyns — Jlenna:

3.11 2

. Q=I"-R-t

310 OneiT Dpcrena. MarHuTHoe moJjie MPSAMOro NPOBOJHUKA C TOKOM. JluHuum
MarHUTHON WHIYKIIUH

313 MarauTHOE T1I0JIE TOCTOSHHOTO MAarfHuTa. BzamMoaencTBHE ITOCTOSHHBIX
MAarHuToB

3.14 JlelicTBME MarHUTHOTO IOJIS1 HA IPOBOJHUK C TOKOM

3.15 OnsiTel @apanes. SBnenue aneKTpoMarHuTHON HHyKuuu. [Ipasuno Jlenna
Ipaxmuueckue pabomul
N3mepeHne  2JIEKTPUYECKOTO  COMPOTHUBJICHUS  PE3WCTOpPA;  MOIIHOCTH
ANEKTPUIECKOTO TOKA; PabOTHI AIEKTPUIECKOTO TOKA.

316 HccnenoBanme 3aBUCUMOCTH CHJIBI TOKAa, BO3HHUKAIOIIETO B TPOBOJHUKE

(pe3I/ICTOpBI, naMnqua), OT HAIIPs’KCHHA Ha KOHIAX MPOBOAHHKA;, 3aBUCUMOCTH
COIMIPOTUBJICHHA OT AJIMHBI IIPOBOAHHKA, IUIOIIAAN €ro MOICPCYHOr0 CCUCHUA U
YACIbHOI'O COIIPOTHUBIICHUS.

HpOBepKa npaBujia I SJICKTPUYCCKOr0 HANPSIKCHUS IMPU TMMOCJICIOBATCIIHBHOM




COCIUHCHHUU IIPOBOJHUKOB; IIpaBWJIia JIA CHIIBI JJICKTPHYCCKOI'O TOKa IIPpHU

napajijieJIbHOM COCANHCHUN ITPOBOJAHNKOB (pe3I/ICTOpBI u naMnqua)

Qusuueckue s6NeHUs 6 npupoode: SIEKTPUUECKUE SBJICHUS B arMmocdepe,

3.17 AJEKTPUYECTBO KHUBBIX OPraHU3MOB, MarHUTHOE TOJie 3eMJIH, JIpei] MoIr0CcoB,
POJIb MATHUTHOTO TOJISL 17151 ’KM3HU Ha 3eMiie, MOJISIPHOE CUSHHE
Texnuueckue ycmpoiicmea: >SIEKTPOCKON, aMIEPMETpP, BOJBTMETP, PEOCTarT,
CYETUUK  DJICKTPUYECKOM  DHEPTUH,  AJICKTPOOCBETUTEIBHBIE  MPHOOPHI,
3.18 HarpeBaTeIbHbIE AIEKTPONPUOOPHI (mpumepsl), ANEKTPUUYECKUE
MPEAOXPAHUTENIN, BJICKTPOMArHUT, JJEKTPOJBHUraTelb MOCTOSHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DJIeKTpOMarHuTHbIE BOJHBI. [1IKkana 3JIeKTpOMarHUTHBIX BOJTH
3.20 JlyuyeBas mojenb cBeta. [IpsmonuHeiiHoe pacipoCTpaHEeHUe CBETa
3.21 3akoH oTpaxeHus cBera. [lnockoe 3epkano
3.22 IIpenomiieHune cBeTa. 3aKOH NPEIOMIIEHHUS CBETA
3.23 Jucnepcus ceera
3.94 JIunza. Xon nydel B nuH3e. POKycHOE paccTosiHuE JUH3bl. OnTHuYeckas cuiia
' munH3el: D = 1/F
3.25 I'ma3 kak ontuueckas cucrema. Onruyeckue npudopsl
IIpaxmuueckue pabomul
#H#HPar#Ht#l13MepeHre ONTUYECKOM CHJIBI COOMparomel JMH3bI, (OKYCHOTO
paccTosiHus coOuparolei JTMH3bI (TI0 CBOMCTBY paBeHCTBa pa3MepoB MIpeIMeTa U
M300paxKeHusi, KOTJa MpeAMET PacloyiOKeH B JBOMHOM (oKyce), MmoKa3aTes
3.26 MIPEJIOMJICHUS CTEKIA.
#i#HPar#H##llccnenoBanue CBOWCTBA M300pa)KeHUsI, MOJYYEHHOTO C TOMOIIBIO
coOuparoIel TMH3bI; U3MEHEHUs (POKYCHOTO paCCTOSIHHS IBYX CIIOKCHHBIX JINH3,
3aBHCHMOCTH yTIJIa MPEIOMJICHHsI CBETOBOTO Jy4ya OT yrIJla MaJieHusl Ha TPpaHulLe
«BO3/yX — CTEKJIO»
327 Quzuueckue aenenuss 6 npupoode: 3armenuss Connua u JlyHsl, 1BeTa Ted,
' onTHYECKuE sABIEHUS B aTMochepe (1iBeT Heba, pedpakius, paayra, MUPax)
308 Texunuueckue ycmpoticmeéa: OUYKH, TIEPUCKOIN, (oToanmapaTr, ONTUYECKUE
' CBETOBO/IbI
4 KBAHTOBBGIE ABJIEHUA
il PamnoaktuBHOCTh. Anb(da-, Oera-, ramma-m3nydeHus. Peakuun anbda-u Oera-

pacnaja




4.2 Omneitel Pe3epdopaa no paccesauro anbda-dactuil. [InmanerapHas moaens aroma

4.3 CocraB aTroMHOrO0 sifgpa. M3oTomnsl

4.4 [Tepuon nonypacnaga aTOMHBIX SIAEP

4.5 SAnepHble peakuuu. 3aKOHbI COXPAHEHHUS 3apsII0BOIO U MaCCOBOI'O YUCEI
Qusuueckue s61eHUs 8 Npupode: €CTECTBEHHBIM paJHMOaKTUBHBIN (oH,

4.6 KOCMHUYECKHE JIy4d, PAJUOAKTUBHOE HW3JIyY€HHUE MPUPOJIHBIX MUHEPAJIOB,
NENCTBUE PAJMOAKTUBHBIX U3IyUYEHUN HA OPraHU3M 4YeJI0BEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOIL, MHIUBUAYAJIbHBIN J03UMETp, Kamepa

Bunbcona, sinepHas sHepreTuka




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI51 YHEHUKA

METOANYECKHUE MATEPUAJIbBI IS YAUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET






		2025-10-13T15:09:20+0400
	00db3207dc156ddc3e
	Токарев Дмитрий Дмитриевич
	Я являюсь автором этого документа




