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HOACHHUTEJIBHAA 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIlEro 00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU U TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTeIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (enepanbHOl paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

Copepxanue mnporpaMMmbl MO (U3MKE HaMpaBlIeHO Ha (opMuUpoBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOY4YarOMIMXCAd W OpraHu3alui0 HM3yYeHHUS
(Gu3MKUM Ha NeSITeNbHOCTHOW OCHOBe. B mporpamme mno ¢usuke y4yuThHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM 00y4YeHHs], a TAKKe
MEXIPEIMETHbIE CBA3M E€CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsl.

[Iporpamma no ¢u3uke ycraHaBIUBaeT pacupeeseHue yueOHOro Marepuana
no rogam o0yyeHus (IO Kjaccam), MpeasiaraeT NPUMEPHYIO MOCIIe0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpPKaHUS U
yuéTe BO3paCTHBIX OCOOEHHOCTEH 00yUYarOIIMXCSl.

[Iporpamma 1o ¢usnke pa3paboTaHa C IEJbI0 OKa3aHUsS METOJUYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

duszrka ABIAETCI CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, TOCKOJBbKY (HU3MYecKne 3aKOHBI JI€KAaT B OCHOBE MPOIECCOB H
SBICHUH, W3ydyaeMbIX XUMHEH, Ouosorued, acrpoHomMuerd u QGU3HIECKON
reorpadgued, BHOCUT BKJIAJ B €CTECTBEHHOHAy4YHYI0 KapTHHY MHUDA,
npenocTaBisieT Haubosee siICHble 00pasibl MPUMEHEHUS HAydyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYCHHsI TOCTOBEPHBIX 3HAHUN O MUpE.

OnHa w3 TIaBHBIX 3a7a4d (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpe OOIIEro
o0pa3oBaHus COCTOMT B (DOPMUPOBAHHHM €CTECTBEHHOHAYUYHOW TPaMOTHOCTH H
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CIIEYIOIIMMU KOMIIETEHTHOCTSAMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSACHSTH SIBICHUS;

e OLICHUBATH U NOHMMATh OCOOEHHOCTH HAYYHOT'O HCCIIEOBAHUS;

e HHTEPNPETHUPOBATH  JIaHHBIE W UCIOJb30BATh  HAYy4YHbIE
JIOKa3aTeNbCTBA JJIsl TOTYYEHHUS BBIBOIOB.

Hemn wusyuyenus (uU3MKK Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpenenensl B KoHuenuuu mnpenojaBanusi ydyeOHoro mnpeamera «®Pusuka» B
oOpa3zoBaTeibHbIX oOpranusanusx Poccuiickoit ®exaepanuu, pealn3yrOUIUX
OCHOBHBIE  00I1I€00pa30BaTENIbHBIE IMPOTPAMMBI, YTBEPKIAEHHON peElIeHHEM



Komnernun Munucrepctsa npocseienus Poccutickoit denepanuu (mpoTokon ot 3
nexadbps 2019 r. Ne T1IK4BH).
Ieaun n3zyyenus pusuku:

MPUOOPETCHUE WHTEpPeca W CTPEMIICHHS OOYyYarolIuXxcss K HAyYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HWHTEIUICKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIe TTO3HAHUS M (DOPMHUPOBAHHE
UCCJICIOBATEIHCKOTO OTHOIIECHHUS K OKPY)KAIOITUM SIBJICHUSIM;
dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yibTaTa HW3YUYCHHS
OCHOB CTPOCHHMSI MaTepuu U (PyHIAMEHTATBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEICTABICHUNA O PONHM (U3MKHU IS Pa3BUTHS JPYTHUX
€CTECTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  TPEACTABICHHWM O  BO3MOXHBIX  cdepax  Oymymiei
npo(ecCHOHATBHOM JCATCIIBHOCTH, CBA3aHHOW C (PM3MKOM, TOJATOTOBKA K
JaNbHEHIIEMy OOYYCHHIO B ’TOM HAIpPaBJICHUU.

I[OCTI/I)KGHI/IG 9THUX uenel‘/i ImporpaMmsbl 110 (1)I/IBI/IK€ Ha YPOBHC OCHOBHOT'O
O6IIICFO 06p330BaHI/ISI obecrieunBaeTcCs pPCIICHUEM CICAYIOMINX 3adaY.

NpPHOOPETCHHE 3HAHWM O JINCKPETHOM CTPOCHUM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPHUECKUX, MATHUTHBIX W KBAHTOBBIX
SIBTICHUSIX;

NpUOOpETCHHE YMEHUW OINUCHIBATh U OOBSICHATH (DU3MUECKUE SBICHHS C
UCTIOIh30BaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOEHHE METOJIOB pEIICHUS MPOCTEHIMX pacu€THBIX 3amad ¢
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX U
NPaKTUKOOPHUEHTUPOBAHHBIX 3a]1aY;

pa3BUTHE YMEHUHN HaOIIONATh MPHUPOIHBIC SBICHUS W BHITIOTHATH OTBITHI,
nabopatopHble pabOTBl W  IKCIEPUMEHTANBbHBIE HCCIEIOBAHUA C
UCTIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHUOOPOB;

OocBOeHHE MPUEMOB PabOTHl ¢ mHpOpMaIruel (HU3NIEeCKOro COAEp>KaHus,
BKJIOUass UHPOPMAIIMIO O COBPEMEHHBIX JIOCTIKCHUSIX (DU3UKH, aHAU3 U
KPUTHUYECKOE OlICHUBaHNE HHPOPMAIINH;

3HAKOMCTBO €O cepamMu mpodecCHoHaATBHOMN NEeSITSIBPHOCTH, CBI3aHHBIMHU
C (GU3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
TOCTIKEHUAX (PU3HUECKON HAYKH.

Ha m3yuenue ¢usuku (6a30BbI ypOBEHb) Ha yPOBHE OCHOBHOTO OOIIETO

oOpazoBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeNEN0), B 8
KJlacce — 68 yacoB (2 vaca B Hezaento), B 9 knacce — 102 vaca (3 yaca B Heneo).

[Ipennaraemsiii B mporpamme 1o (pusuke nepeyeHsb JabopaTOPHBIX padoOT U
OMBITOB HOCUT PEKOMEH/IATEIIbHBIM XapaKTep, YUUTENb JelIaeT BHIOOP MPOBEACHUS



7a00paTOpHBIX PabOT W OMNBITOB € YYETOM HMHAMBUIYATBHBIX OCOOCHHOCTEH
o0ydJaromuxcs, COUCKa SKCIEPUMEHTANIBHBIX 3aJaHU, MpeiaraeéMblX B pamMKax
OCHOBHOTI'O TOCYAapCTBEHHOI'0 dK3aMEHa 10 (U3HKE.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MUPA.

®usuka — Hayka o npupoxe. SIBinenus npupoapl. DU3NUYECKUE SBICHHUS:
MEXaHNYECKHUE, TEMIOBBIE, DIEKTPUUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznyeckue BenuuuHbL. M3Mepenue ¢Qusnueckux BenuuyuH. Dusnyeckue
npubopsl. [lorpemnocts n3mepennit. MexxayHapoaHasi cicTeMa €IMHUL.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM HU3Y4alOT MPHUPOLY.
EcTecTBeHHOHAYUYHBIM METOJ] MO3HAHUsS: HAOJIOJEHHE, IMOCTAaHOBKAa HAYYHOTO
BOMPOCA, BBIJABUKEHUE THIOTE3, SKCIIEPUMEHT MO IMPOBEPKE TMIOTE3, 0ObSICHEHHE
Habmonaemoro sBieHus. Onucanue Gu3NUecKuX SIBJICHUN C TOMOIIBI0 MOJIENEH.

Jemoncmpayuu.

1. MexaHHuYecKue, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJICHUS.
2. ®usnueckre npuOOPHI U MpOLEAypa MPSMbIX U3MEPEHUN aHAIOTOBBIM U
U(GPOBBIM TPUOOPOM.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue NEHbI IeIEeHUs IKaJIbl U3MEPUTEIHLHOTO pUdopa.
2. H3MepeHue pacCTOSTHUM.
3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO Tea.
4. OmpepneneHue pa3MepoOB MajbIX TE.
5. M3mepeHune Ttemneparypbl IIPU IMOMOIIM KUJIKOCTHOI'O TEPMOMETpA U
JaTYrKa TEMIEPATypPhl.

6. lIpoBemenue ucciaenoBaHus IO MPOBEPKE TUIIOTE3bI: NAJIBHOCTH MOJIETA
HIapyKa, MyIEHHOTO TOPU30HTAIBHO, TEM OO0JbIle, YeM OOoJbIle BhICOTA
IycKa.

Pa3znen 2. IlepBoHayajibHbIE CBeJI€HNSI 0 CTPOCHHMHU BelllecTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJbl, HMX pa3Mmepbl. OIbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkenue dactun BemecTBa. CBSA3b CKOPOCTH JIBHJKEHHSI YacTUL C
TeMIiepatypoii. bpoyHoBckoe nBmwkenme, auddys3usa. BzanmomelicTBue YacTHIL
BEIIECTBA: MPUTSXKEHNE U OTTAIKUBAHHUE.

ArperaTHble COCTOSIHUS BEIECTBA: CTPOCHME Ta30B, KUJIKOCTEM W TBEPIBIX
(kpuctaminueckux) Teia. B3auMocCBsi3b MEX]y CBOWCTBAMU BEIIECTB B Pa3HbIX
arperaTHpIX COCTOSHUAX M UX aTOMHOMOJIEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenunie OpOyHOBCKOTO IBUKEHUS.



2. Habmonenue nuddysuu.
3. HaGmongenue  siBIeHUM,  OOBSCHSIONIUXCS  MPUTSHKCHUEM  WIH
OTTAJIKMBAaHUEM YACTHI] BEIIECTBA.

Jlabopamophuie padomot u onvimot.

1. OueHka JguaMeTpa aroMa METOAOM psAloB (C  HCIOJIb30BAaHUEM

dotorpaduii).
2. OnbITHI 110 HAOJTIOJEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIHKEHUS.
Paznen 3. /IBu:keHHe U B3aMMO/IeliCTBHE TeJl.
Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuér mytu u
BPEMEHHU JIBHKCHUS.
SBnenne wHepUMU. 3aKOH HMHEPIUU. B3auMojeicTBHE Tesl Kak NpUYMHA
U3MEHEHUSI CKOPOCTHM [IBMOKEHMS Tel. Macca Kak Mepa HHEPTHOCTH Tena.
[InoTtHOCTh BemiecTBa. CBSI3b IMJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B E€IUHUIIE
00BéMa BelecTna.
Cuna xak XapakTepuCTHKa B3auMojieicTBus Tel. Cuia ynpyrocTd U 3aKOH
I'yka. 3MepeHue cuiibl ¢ MOMONIBIO AUHAMOMETpA. SIBJICHUE TATOTEHUS M CuUja
TsokecTd. Cujia TSKECTH Ha Apyrux IuiaHerax. Bec tena. HeBecomocTs. Cnoxenue
CWJI, HAPABJIEHHBIX MO OAHOM mpsiMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHue CKOIbXKEHNs U TPEHHE NMOKOos. TpeHue B MPUPOJI€ U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHU4YeCKOTro JIBUKEHHUS TeNa.
2. M3MepeHne CKOpOCTH NPSIMOJIMHEMHOTO JBUKCHUS.
3. HaGmropenue siBjeHUs HHEPIIUH.
4. HabGnroneHve U3MEHEHHS CKOPOCTH IIPU B3aUMOICHCTBHUH TElL.
5. CpaBHEHHE Macc M0 B3aUMOJEHCTBUIO TET.
6. CroxeHue Cuil, HalpaBJIEHHBIX 110 OAHOU MPSIMOIA.
Jlabopamopnuie padbomwt u onvimeot.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBM>KEHUS (IIapvKa B JKUJIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmpepeneHne CpeaHEH CKOPOCTU CKOJNBKEHHs OpycKa WM IIapuKa IIo
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeNa.

4. OmBITHI, EMOHCTPHUPYIOIINE 3aBUCUMOCThH pacTsKeHUS (medopmarun)
IPY>KUHBI OT IPUJIOKEHHON CUJIBI.

5. OnbITBI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHSI CKOJIBKEHHS OT
Beca TeJla U XapakTepa COMPUKACAIOUIUXCS TOBEPXHOCTEH.

Pa3nea 4. JlaBjieHue TBEPABIX TeJI, dKUAKOCTEH U ra3oB.



HaBnenune. CriocoObl yMEHBIIEHHS U YBEIUYEHUS JaBieHUs. JaBieHue rasa.
3aBUCUMOCTh JaBJICHMsS Tra3a OT 00bEMa, Temmeparypbl. Ilepemaua naBneHus
TBEPABIMU TEJIAMU, JKUAKOCTSIMU M razamu. 3akoH Ilackamng. [IHeBmaTmueckue
MaluHbl. 3aBUCUMOCTb JaBJICHHS >KUIKOCTU OT IiayOuHBL. ['mapocratnueckuii
napajaokc. Coobmiaronrecs cocyasl. ['uapaBinueckue MEXaHU3MBbI.

AtMmocdepa 3emun u atMocdepHoe naieHue. [IpuuuHbBI CylecTBOBaHUS
Bo3nymiHOM oOonouku 3emiu. OnbiT Toppuuennu. M3mepenue atmocdepHOro
JaBiaeHus. 3aBUCUMOCTh aTMOC(EPHOTo JIaBJIEHUsI OT BBICOTHI HAJl YPOBHEM MODS.
[TpuGops! 1151 U13MepeHust aTMOCHEPHOTro JTABICHUSI.

JleficTBHE )KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeNO. BrITankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxonnaBanue.

Jemoncmpayuu.
3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

[lepenaya naBieHUs: KUIKOCTBIO U Ta30M.

CooOmatoiuecs cocybl.

I'mppasnnueckuii mpecc.

[IposiBnenue neicTBUs aTMOC(PEPHOTO TaBICHUSI.

3aBUCUMOCTb BBITAJIKUBAIONIEH CUJIBI OT 00BEMA MOTPYKEHHON YaCTH

T€JIa U INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIIKMBAIOLLIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

8. YcioBHE IIaBaHUs TeJl: IIJIABaHWE WM MOTPYKEHUE TENl B 3aBUCUMOCTHU
OT COOTHOILIEHUS TUIOTHOCTEN TeJIa U )KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCHUMOCTH Beca Tella B BOJIE OT 00bEMa MOrpyKEHHOU B
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YKUJIKOCTb YaCTH Tela.

2. OnpeneneHue  BBITAIKUBAIOIIEH  CWIbL, JCHCTBYIOIIEH Ha  Telo,
MOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIEH CHJIBI, JEUCTBYIOLIEN HA TEIIO
B )KUJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, JEMOHCTPUPYIONIME 3aBHCUMOCTH BBITAJIKUBAIOWIEH CHIIBL,
JEUCTBYIOIIE HAa TENO0 B JKHAKOCTH, OT 00BEMaA TOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH YKUJIKOCTH.

5. KoHCTpynpoBaHue apeomMeTrpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpEAEIIEHUE €€ TPY30NOABEMHOCTH.

Pa3nen 5. PaGora u MmomHOCTh. JDHEpPrus.

Mexanunueckasi pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio

paBHOBecusi pbryara. lIpumeHeHune mnpaBuiia paBHOBECHUs pblyara K OJIOKY.



«3onoroe mpaBuwino» MexaHuku. KIIJ[ mpocteix wMexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckas odHeprus. KuHeTmdeckas W NOTEHIMAIbHAs DJHEPIUs.
IIpeBpamenne 0OTHOrO BHJ1a MEXAHUYECKOW YHEPTUM B IPYTrOM. 3aKOH COXPAHEHUS
SHEPIUHU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamophuie padbomot u onvimot.

1. Ompenenenue pabOThl CUIIBI TPEHUS TIPU PABHOMEPHOM JBMXKCHHM Tela

110 TOPU3OHTAJIBHOW ITOBEPXHOCTH.
2. Hccnenosanue yciaoBHM paBHOBECHS pblyara.
3. M3mepenune KIIJ] HaKIOHHOM IJIOCKOCTH.

4. M3yuyeHune 3aKOHA COXPAHEHUSI MEXAHUYECKON YHEPTHH.
8 KIIACC

Paznen 6. TeruioBble siBJIeHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJICKYJISIPHO-KMUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKyJ. ONbITHI, MOATBEPKAAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOU TEOpUH.

Mopaenun TBEPAOro, >KUIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucrannuueckue u amopdusie tena. OObsICHEHHE CBONCTB Ta30B, KUJIKOCTEH U
TBEPABIX TE€JI HA OCHOBE TMOJOXKEHUN MOJIEKYISIPHO-KUHETUYECKON TEOpUH.
CmauuBaHue U KamWUISIpHBIE siBJIeHUA. TenIoBoe pacuIupeHue U CKaTHe.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBbIO TEIUJIOBOTIO JIBUKCHUS
gactull. BrHyTpeHHsiss »Heprus. CnocoObl HW3MEHEHUS BHYTPEHHEH SHEPIruu:
TeIIonepeaya u COBEpIICHUE paboTHI. Bus TeIIoNepeaadu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTyYEHHUE.

KomnyectBO Temiorel. YaenbHas TEIUIOEMKOCTH BEIIECTBA. [emI000OMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeruioBoro Oamanca. I[lmaBnenune w
OTBEpPACBAHUE KPUCTALUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapooOpazoBanne u koHneHcanus. Mcmapenue. Kumenme. YiembHas Tteryiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEpPaTyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JABJICHUSL.

BnaxHocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJibHasl TEIIOTa CTOPAHUS.

[Ipunuunsl padotel TemnoBbix aABurateneid KIIJ[ TtemsmoBoro asurartens.
TermnoBble IBUTATENIN U 3aIIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaOmronenunie OpOyHOBCKOTO IBUKEHUS.
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10.
11.
12.
13.

Ha6monenue nuddysun.

HaGmonenue siBjeHUi cMaulBaHUS U KalTWUISPHBIX SBICHUN.
HaGmtoneHue TeminoBoro pacimpeHust Tel.

N3meneHnne namieHus rasa Mmpu M3MEHEHUU 00bEMA M HArPEBAHUM WU
OXJaXKJICHHU.

[IpaBuna nu3MepeHus: TeMneparypsl.

Buabl Teronepenaymn.

OxnaxaeHne Npu COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHn# paboThl BHEITHUMH CUJIAMHU.
CpaBHeHME TEIIOEMKOCTEN pa3IMUHbIX BEUIECTB.
Habaronenne kuneHus.

HaGmroneHre nocTostHCTBA TeMIepaTyphl IPH TUIABJICHUH.
Mojenu TemJIOBBIX ABUTaTEIICH.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSYKEHUS.
OnbITHI 11O BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITEl IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUIAKOCTEH U
TBEPABIX TEI.

Omnpenenenue qaBjieHUs BO3yXa B OaJUTOHE IITTPHUILA.

OnbIThl, JAEMOHCTPUPYIOIIUE 3aBUCHUMOCTH JABJIEHUS BO3JyXa OT €Tro
00bEMa M HArpEeBaHUS WIN OXJIAXKICHHUS.

[TpoBepka ruNOTE3bI JUHEHHOM 3aBUCUMOCTH JJIMHBI CTOJIOHMKA KUJIKOCTH
B TEPMOMETPUUYECKONU TPYOKE OT TEMIIEPATYPHI.

HaGmonenne w3MeHeHHMsT BHYTPEHHEH OSHEpPrud Tella B pe3yJsibTaTe
TEIIoTepe1aud U pabOThl BHEITHUX CHIL.

HccnenoBanue siBICHUS TEIUIOOOMEHA IPU CMEIIMBAHUU XOJOJHOW H
ropsiueu BOJIBL.

OmnpeneneHue  KOJUYECTBA  TEIUIOTHI, IOJIYYEHHOTO  BOJOM  MpH
TEIJIO00OMEHE C HAarpEeThIM METANTHYSCKUM ITHITHHIPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpenenieHue OTHOCUTENILHOM BIIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

Pa3znen 7. JinekTpuyeckue 1 MArHUTHbIE SIBJICHUSI.

Onektpuzauust Ten. [[Ba pona snexkTpuyeckux 3apsuoB. BzaumoneinctBue
3apsbkeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTH  CHJIBI  B3aUMOJEHUCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsiI0B U PACCTOSHUSA MEXLY TeIaMu).

Onekrpuueckoe mnoisie. HanpsoxéHHOCTh 3nektpuueckoro mnoiist. [lpuHnun
CYNEepHO3ULUHU dEKTPUUECKUX MoJIel (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snektpudeckux 3apsigoB. DIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. I[IpoBOIHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHUA DJIEKTPUYECKOTO TOKA.
HNcTtoyHukn mMOCTOSSHHOTO TOKAa. JIEMCTBUS DJIEKTPUYECKOro ToKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJIKOCTAX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTtuBieHre TPOBOJHUKA. Y IEIBHOE COMPOTHUBJIECHUE BellecTBAa. 3akoH Oma
ot yyactka uenu. [locnemoBaTenbHOE W MapajuiesIbHOE — COEJUHEHUE
IPOBOJHUKOB.

PaGora w MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyms—JIeHna.
DneKTpuuecKue ey U MOTpeOUuTeNn IEKTPUUIECKO sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctossHHbIE ~ MarHuThl.  B3auMojeicTBME  MOCTOSSHHBIX ~ MarHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJIM U €ro 3Ha4€HUe JJIs KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe Tojie€  JJIEKTpUUecKoro Toka. IlpumeHenue
3JIEKTPOMArHuTOB B TEXHUKE. [[efiCTBHE MAarHMTHOTO MOJISI HA MPOBOJIHUK C TOKOM.
DJIEKTPOABUTATENIb TOCTOSIHHOIO TOKa. lICMOJb30BaHUE DJJIEKTPOJBUTATEIEH B
TEXHUUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @Papajes. SABneHue 3aeKkTpoMarnuTHOW uHAyKiuu. [Ipasuio Jlenna.
DIIeKTpOreHeparTop. CrocoOmI MOJTyYEHUSI AIEKTPUIECKOU SHEPIUH.
DIEeKTPOCTAHIIMN Ha BO30OHOBIIIEMBIX HCTOYHHUKAX SHEPTHUHU.

Jemoncmpayuu.

DJIeKTpU3alus Te.
JIBa pojia 3JIeKTPUYECKUX 3apsII0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJL.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.
DJIEKTPOCTATUYECKAST UHTYKITUA.
3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsII0B.
[IpoBOAHUKH M TUDIICKTPUKH.
MoaenupoBaHue CHUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcToynrnKHn NOCTOSHHOTO TOKA.
JIelcTBUA 3IIEKTPUUYECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30Bb11 pa3psn.
. I3MepeHue Cuitbl TOKa aMIepMETPOM.
. I3Mepenune 3neKTpUYECKOTro HAaPs)KEHUST BOJIbTMETPOM.
. PeocTtaTt n MmarazuH COnpOTUBIICHUMN.
. BzaumopencTBue mNoCcTOSSHHBIX MAarHUTOB.
. MozenrpoBaHre HEBO3MOXKHOCTH Pa3JCICHUS MTOJI0COB MarHuTa.

L X N o Uk WD R

O
o U DM W N R O



17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHre MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.

OmneIiT Opcrena.

MarauTHoe 1ojie TOKa. DIEKTPOMArHUT.

JlencTBME MAarHUTHOIO TOJIA HA IIPOBOJHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHIYKIIHAH.

Omnerter @apajes.

3aBUCUMOCTh HANpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €T0
BO3HUKHOBCHMS.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padomut u onvimot.

1.

o vk~ ow

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJEHUIO DJICKTPU3AIMU  TeJI HHIAYKIUEH U 1OpH
CONIPUKOCHOBEHUH.

UccnenoBanne [E€UCTBUS DJIEKTPUUECKOrO TMOJiE HAa TMPOBOJHUKU U
JADIICKTPUKHU.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOM 1IETH MMOCTOSHHOTO TOKA.
N3Mmepenue u peryimpoBaHUe CUJIbI TOKA.

N3Mmepenue u peryimpoBaHue HAMPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4YEpE3 PE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHHS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUUYECKOTO
CONPOTUBIICHUS] TPOBOJHMKA OT €ro [JIWHBI, IUIONIAAX TONEPEUYHOrO
CEYEHUs U MaTepHaa.

[IpoBepka mpaBWiIa CIOXKEHHUS HANPSHKECHUM IIPU  TOCJIEN0BATEIBHOM
COEIMHEHNHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna [ CWIBl TOKa MPU MApaJUIEIbHOM COEAUHEHHU
PE3UCTOPOB.

Ornpenenenue padOThI JJIEKTPUUECKOT0 TOKA, UAYILETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  3JIEKTPUYECKOIO0 TOKA, BBIAEISAEMOW Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CWJIbI TOKA, MAYIIETO 4YEpPE3 JIAMIIOYKY, OT
HaIpsKEHUS HA HEW.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJEHCTBUS TOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TMOJS TMOCTOSIHHBIX ~ MarHUTOB TIPU  UX
00BETMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeNCTBUS SIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPENKY.



17. ONBITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJCHCTBUS
KaTyIIKA ¢ TOKOM M MarHura OT CWJbl TOKa W HAIpaBICHUS TOKa B
KaTyILKe.

18. MI3yueHue AeiCTBUSA MAarHUTHOTO I10JIs1 HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue U u3ydeHue padoThl JJIEKTPOABUTATEIIS.

20. M3mepenne KII/] anexTpoaBUraTeIbHONM yCTaHOBKHU.

21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMM:
UCCIIEIOBAHNE W3MEHEHUN 3HAYEHUs W HaIlpPaBJICHUS HMHAYKIMOHHOTO
TOKA.

9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanpHas Touka. Cucrema OTCU€Ta.
OTHOCHUTEIBLHOCTh MEXAaHMYECKOrO0 JBMIKEHUA. PaBHOMEpHOE NPSMOJUHENHHOE
nBrkeHrne. HepaBHOMepHOE NpsiMOJIMHETHOE ABMKeHUE. CpeHsasl 1 MTHOBEHHas
CKOpOCTb T€JIa TPU HEPABHOMEPHOM JIBUKCHUHU.

VYckopenue. PaBHOyckopeHHOE TmpsMoOJiuHEHHOe nBkeHHe. CBOOOIHOE
najgenue. OnbiThl ['anumnes.

PaBHOMepHOE ABMKEHHE TO OKpY>KHOCTH. Ilepron m ywactora oOpaleHwus.
JIuneliHas u yrioBasi CKOpocTu. LleHTpocTpeMUTenbHOE YCKOPEHUE.

[Tepsbiii 3akoH Hbtorona. Bropoit 3akon HeroTtoHa. Tperuit 3akon HeroToHa.
[TpuHUHMI CyNEepIIO3UIUHU CUJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Chjla
TPEHUS MOKOS, IPYTrue BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
nageHud. JBmxkenue mianer Bokpyr Connua. IlepBasi kocmudeckasi CKOpPOCTb.
HesecoMocTts u neperpysku.

PaBHOBecue matepranibHOM TOYkH. AOcComOTHO TBEpAOE Teio. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHus. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynee Tena. M3menenue umiynsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
UMITyJibCca. PeakTHBHOE IBUKEHHUE.

Mexanndeckass pabora ¥ MOIIHOCTb. PaboTa CHII TSDKECTH, YNPYrOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTHUS TeNa, TOJTHIATOTO HaJ
MMOBEPXHOCTHIO 3eMIH. [IloTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETHYECKOW 3HEPruM. 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.

1. HaOmronenrie MEXaHUYECKOTO JIBHXKEHUS! Te€Jla OTHOCUTENIBHO Pa3HBIX TE

OTCY€Ta.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHME TyTEH W TPACKTOPHUM ABMKEHUS OJHOIO M TOTrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

HN3mepenne CKOPOCTU U YCKOPEHHUS MPSIMOJIMHENHOTO IBUYKEHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JABUKECHUS.

HaGmronenue nBuxkeHus Teia 1Mo OKpy>KHOCTH.

HaGmronenne MmexaHu4ecKuX SIBICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JBHXKECHHUU
OTHOCUTENBHO KaOMHETa PU3KKHU.

3aBUCUMOCTh YCKOPEHHUS Te€ja OT MAacChl Tella U JIEUCTBYIOIIEH Ha HETO
CUJIBI.

HaGmonenne paBeHcTBa CHIT IPU B3aUMOJICHCTBUU TE.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKECHUH.

[Iepenaua umiysibca npu B3aMMOJIEUCTBUU TEI.

[IpeobpazoBanus SJHEPTUHU NPU B3AUMOICUCTBUU TEII.

CoxpaHeHue UMIyJsbca MPU HEYIPYTOM B3aUMOICHCTBUM.

CoxpaHeHne UMIyJbca Mpu a0COTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmonenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUYECKON IHEPTUH TIPU CBOOOTHOM T1aJICHHUH.
CoxpaHeHue MEXaHWYECKOM PHEPTUM TIPHU JIBUKEHUM TEJa MO 1eHCTBUEM
MIPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoHcTpyupoBanue TpakTa Juisi pasroHa U JaJbHEHUIIEr0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa WA TEIEKKH.

Onpenenenne cpenHeld CKOPOCTH CKOJBXKEHUs OpycKa WIM JBUKCHUS
HIapyKa 1Mo HaKJIOHHOM MIOCKOCTH.

Onpenenenne yCKOpEHHs Tejla MPU PABHOYCKOPEHHOM JIBXKEHUU T10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHU TIPH PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka TUMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHHH 0Oe€3
HAYaJIbHOW CKOPOCTHM MYTH OTHOCSATCS KakK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKHA BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBHCHUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT CHIIBI
HOPMAJILHOTO JTaBJICHHSI.

Onpenenenue Ko3PpPUIMEHTa TPEHUS CKOJIbXKEHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Onpenenenne pabOTHI CUITBI TPEHUS TIPH PABHOMEPHOM JBM)KCHHH Tela
10 TOPU3OHTAJIBHOW MMOBEPXHOCTH.



10. OnpesenieHre  paboOThl  CUJIBI  YIIPYTOCTH IMpU  NOABEME Tpy3a ¢
MCII0JIb30BAaHUEM HEMOJIBM>KHOTO U MOJABHKHOTO OJIOKOB.

11. 3ydeHue 3aKkoHa COXpaHEHHS DHEPTHUH.

Pasznen 9. Mexanun4yeckue KoJieOaHUA U BOJTHBI.

KonebarensHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJCOAHUN: IEPHO/I,
4acToTa, aMILIATyaa. MaTremMaTudecKUuii U NpyKUHHBIA MasTHUKU. IIpeBpaieHue
SHEPrUU MPH KOJIeOATEIHHOM BUKEHUU.

3aryxatomue — koneOaHusd.  BolHykneHHole — koneOanus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBoOMCTBA MeEXaHWYECKUMX BOJH. [IpomonbHble U
NOMNEPEYHbIE BOJIHBI. JlIMHA BOJHBI M CKOPOCTh €€ pPaciupOoCTPaHEHMS.
MexaHn4YecKUe BOJHBI B TBEPAOM TeJIE, CECMUYECKHUE BOJIHBI.

3Byk. I'poMkocTh 3Byka U BbicoTa ToHa. OTpaxkenue 3Byka. MHppa3Byk u

yIABTPa3BYK.
Jemoncmpayuu.
1. HaGmronenune xoneOaHMiA TeNM TOJN JEHCTBHEM CHWIIBI TSHKECTH WM CHIIBI
yIPYTOCTH.
2. HabGmonenue xonebanuii rpy3a Ha HUTH U Ha TIPYKHUHE.
3. HaOmoneHue BRIHYKICHHBIX KOJICOAHU U pe30HaHCA.
4. PacripoctpaHeHne MpoAOIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
5. HaGmroneHue 3aBUCMMOCTH BBICOTHI 3ByKa OT 4aCTOTBHI.
6. AKyCTMYECKHUH PE30HAHC.

Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue dYacTOThl M TMepuojia KoyieOaHWl MaTeMaTUYeCKOTo
MasiTHUKA.
2. Ompezenenne 4aCcTOTHI M Meproaa KoJieOaHUN MPY>KUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCUMOCTH TepHuoja KOJeOaHUN MOABEIICHHOTO K HUTH
rpy3a OT IJIUHBI HUTH.
4. VccmenoBaHue 3aBUCUMOCTH TIEpHO/Ia KoJIeOaHU MPY>KUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBHCHUMOCTH TepHoJa KojeOaHuii rpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbITBI, JIEMOHCTPHUPYIOIIUE 3aBUCUMOCTh  TMEpUoAa  KoyieOaHUU
NPY>KUHHOTO MasgTHUKA OT MAcChl Ipy3a U )KECTKOCTU MPY>KUHBI.
7. W3Mmepenue yckopeHusi CBOOOJHOTO MaICHHUS.
Paznen 10. Di1eKTPOMarHMTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMAarHUTHOE  MoJie.  DJIEKTpOMarHuTHble  BOdHBL.  CBOMCTBa
AIEKTPOMArHUTHbIX BOJH. Illkama »leKTpOMarHUTHBIX BOJIH. Vcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH I COTOBOM CBSA3U.



OneKTpoMarHuTHas npuponaa ceera. CkopocTh cBeTra. BOaHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOUIBHOTO

TenedoHa.
Pa3gea 11. CBeToBBIE SIBJICHUS.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBETAa. [IpssmonuHEiHOE

pacnpoctpanenue ceta. 3atMenusi Connia u Jlynsl. OTpaxkenue csera. [lmockoe
3epKaio. 3aKOH OTPAKECHUS CBETA.

[Ipenomnenune cBeta. 3akoH TmperaomieHus cBera. [losHoe BHyTpeHHEe
OTpaXeHue cBera. Vcnonb30BaHME TIOJTHOTO BHYTPEHHETO OTPaXKEHUs B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xoxa onyuerr B gumH3e. OnTtuueckas cucrema (Qoroanmnapara,
MUKPOCKOIIAa M Tejieckomna. ['ma3 kak omnrThueckas cuctema. biau3opykocTh u
JaTbHO30PKOCTb.

Paznoxenune Oenmoro cBera B crmektp. Onbitel HerloTona. Croxkenue
CIEKTPaJIbHBIX IBETOB. J[Hcniepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHHOE paclpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenue n3o0paxeHni B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3epKaiax.
[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

Xon ydelt B coOuparomiei JuH3e.

XO0JI Tyder B pacCeUBAIOLIEH JIMH3E.

[Tony4yenne n3o0paxeHN# C TOMOIIBIO JTHH3.

[TpunHun peiicTBus doToarnmapaTa, MUKPOCKOTA M TEIECKOTA.
10. Monens ri1a3a.

11. Paznoxkenue 6emoro cBeTa B CIEKTP.

12. [Tonydenue 6eoro cBeTa Mpu CIOKEHUHU CBETA Pa3HBIX I[BETOB.
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Jlabopamopnwie padbomot u onvimol.

1. HccnenoBanue 3aBHCHUMOCTH yrila OTPa)X€HHsS CBETOBOTO Jiyya OT yIJia
MaJICHUSI.

2. HM3ydeHue xapaKTEpUCTUK U300paKeHHUS PeaMETa B IJTIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCMMOCTH yTila MPEIOMIICHHSI CBETOBOIO Jiyda OT yrja
MaJICHUs Ha TPAHUIIEC «BO3TYyX—CTEKIIO».



4. llonmyueHune N300paKeHUM ¢ MOMOILBIO COOUPAIOUIEH JIMH3BIL.
Omnpenenenue HOKYCHOTO pacCTOSIHUSL U ONTUYECKOM CHIIBI cOOMparomien
JUH3BL.

6. OMBITHI TIO PA3J0KEHUIO OEJIOTO CBETA B CIIEKTP.

7. OnbITHl IO BOCHPHUATHIO I[BETa MPEAMETOB MPU WX HAOJIOJICHHUHM Yepe3
[[BETOBbIE (PUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Onwitel Pe3epdpopna u minanerapHas Mojenb atoma. Mojaens atoma bopa.
Ucnyckanue u noronieHrue ceeta atomoM. KBauTel. JInHeuaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, Oeta- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
sapa. HykmonHnas wmopens atomHoro snapa. Mzorombl.  PanuoakTuBHBIC
npeBpaiieHus. [lepros nmonypacmnaaa aTOMHBIX SIIEP.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO M MAacCOBOTO YHCE.
DOHeprusi CBsi3M aTOMHBIX sjep. CBsi3b Macchl W 3Hepruu. Peakumu cuHTE3a |
nenenus sanep. Ucrounuku suepruun CosiHia 1 3BE3.

Anepnas sHepreruka. J[eMCTBUS pPaJMOAKTUBHBIX H3JYYCHUN Ha JKHUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3Ny4YEHUS U MOTJIOUIEHHUS.

2. CrHekTpsl pa3InyHbIX Ia30B.

3. Cnektp Bojmopoaa.

4. HaOmonenue TpekoB B kamepe BuuibcoHa.

5. PabGota cuéTunka HOHUZUPYIOUIUX U3ITYyUCHUH.

6. Peructpanus uznydyeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUYEHUSI.

2. HccrnenoBanue TPEKOB: W3MEPEHUE IHEPIUU YACTULBI 10 TOPMO3HOMY

nytu (o gororpadusim).

3. U3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-0000 1A NI MOTYIb.

[ToBTOpUTETHEHO-0000MIIAIONUN MOAYTH TIPEAHA3HAYCH /I CUCTEMAaTH3aIIH
U 0000mIeHWS  TPEIMETHOTO  COACpXKAHUS U ONBITa  JICITEIHLHOCTH,
MPUOOPETEHHOTO MPU M3YYCHUH BCETO Kypca (QU3HKH, a TAKXKe JJIS MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy M0 (QU3HKe s 00y4arouuxcs,
BBIOPABIIINX 3TOT YU4E€OHBIN MpEeMET.

[Ipu “3ydyeHHU JAHHOTO MOJYJSI PEANH3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIbI
JESTENHPHOCTH, HA OCHOBE KOTOPBIX O0ECIEeUUBACTCS JOCTHKEHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  PE3YyJbTAaTOB  00yueHus, (dopmupyercs
€CTECTBEHHOHAY4YHAasl TPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB HCCIIEIOBAHMS



SBJICHUN NPUPOALI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBSACHITH (PU3HUECKHUE
SIBJICHUSI, TPUMEHSSA [OJYYCHHbIC 3HAHWs, pelarh 3aJadyd, B TOM YUCIIE
KAa4ECTBECHHBIC U YKCIIEPUMEHTAJIbHbIE.
[IpyHUIMNIHANBHO JAEATEIBHOCTHBIM XapaKTep JAHHOTO pas3felia peanu3yeTcs
32 Ccu€T TOro, 4YTO OOyYaroIIMecs BBIMOJIHSAIOT 3aJaHusl, B KOTOPHIX WM
[peJIaraeTes:
HAa OCHOBE TIOJIYYEHHBIX 3HAHUW pacrno3HaBaTh U HAYYHO OOBICHATH
dbu3nYecKue SIBJICHUS B OKPY KAOIICH MIPUPOJIC U MOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAYYHBIE METOJIbl MCCIIe0BaHUs (DU3NUYECKUX SIBIICHUH, B TOM
YHUCIIEe 1S POBEPKU TUIIOTE3 U MTOJYYECHUSI TEOPETUUECKUX BBIBOJOB;
OOBSICHSITh Hay4YHbIE OCHOBBI HamM0OJIe€ Ba)KHBIX JOCTHIKEHUM COBPEMEHHBIX
TE€XHOJIOTUM, HAIIPUMED, TPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIUM HA OCHOBE 3aKOHA MPEBPAIIECHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPTUMU.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOTI'O OBIHIEI'O OBPA3OBAHUA

N3yuyenue ¢pu3MKM HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTH)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTe usydenus pu3nky Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuyaromierocs 0yayT cOpMUPOBAHbI CIEAYIONIUE JIMYHOCTHBIE PE3yJbTaThl B
JacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

- TPOSIBJICHUE WHTEpPEeca K UCTOPUHM U COBPEMEHHOMY COCTOSTHUIO POCCHHCKOMN
bu3nUecKol HayKH;

- IICHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUUCKHUX YUEHBIX-(PU3HKOB;

2) rpaskIaHCKOT0 U TYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSI:

- TOTOBHOCTH K aKTUBHOMY YUYaCTHUIO B 00CYKJICHHH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUM
buzuky;

- OCO3HAHUE BAXXHOCTH MOPAJIBHO-ITUUYECKUX MPHUHIIUIIOB B JEATCIbHOCTH
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

- BOCTIPUSATHE 3CTETUYECKUX KadyecTB (U3UYECKOM HayKu: €€ rapMOHHYHOTO
NOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

- OCO3HaHME IIEHHOCTH (U3MUECKOW HAYKM KaK MOIIHOTO WHCTPYMEHTa
IO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTABIISIOLICH
KYJbTYpBIL;

- pa3BUTHE HAy4YHOW JIOO03HATEIBHOCTH, MHTEpeca K HCCIeI0BATEIbCKON
NEeATEIbHOCTH;

5) ¢opMupoBaHusT  KYJbTYPbl 3A0POBbSI W  3MOLMOHAJIBHOIO
0J1aronoJy4us:

- OCO3HaHWE IIEHHOCTH 0e30MmacHoro o0pa3a JKU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MUpPE, BaXKHOCTH TMpaBuil OE30MacHOr0 TMOBEJACHUS Ha
TPaHCIOPTE, Ha AOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCIOBUAX;

- chOpMHpPOBAaHHOCTh HaBBIKa peIiekcuu, TMpPU3HAHHWE CBOETO IMpaBa Ha
OMMOKY ¥ TAKOTO e TMpaBa y APYyroro 4eIOBeKa,;

6) TPY10BOr0 BOCIIMTAHMS

- AKTMBHOE Yy4YacTHE€ B PEHICHUU MPAKTUYECKUX 3a7ay (B paMKax CEMbH,
o0pa3oBaTeIbHON  OpraHu3alMy, Tropoja, Kpas) TEXHOJOTMYEeCKOM U



COIIMAJIbHOM HAIpPaBICHHOCTH, TPEOYIOIMX B TOM 4YHCIE€ U (UIUYECKUX
3HAHUM,

e - HHTEPEC K MPAKTUUECKOMY H3YyUYEHUIO Mpodeccuit, CBSI3aHHBIX C (HUUKOM;

e 7)3KOJOrH4e€CKOro BOCIIMTAHUSA:

e - OpHEHTalus Ha TMpUMEHEHHE (U3MYECKUX 3HAHUW JIs pelIeHUs 3aj1ad B
o0JlacTh OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MO>KHBIX TTOCJICICTBUH /ISl OKPY>KaroIIel Cpeibl;

e - OCO3HaHHE TJI00ATBHOT'O XapaKTepa AKOJOTHUECKUX MPOOIeM U MyTeu ux

peleHns;

e 8) ajanTanuM K M3MEHAKOIIMMCH YCJIOBHAM COLUHAJBHOM M NPHUPOIHOM
cpeasl:

e - MOTPEOHOCTh BO B3aUMOJICUCTBUM TMPHU BBINOJIHEHUH HWCCICAOBAHUM U
OPOEKTOB (PU3MUECKOW HaNpaBIEHHOCTH, OTKPBITOCTh OIBITY W 3HAHHUIM
APYTHX,

e - TIOBBIIIEHUE YPOBHS CBOEHM KOMIIETEHTHOCTM YEpe3 MPAKTUYECKYIO
NEeATENbHOCTB;

e - IOTPeOHOCTh B (POPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM UHuCie POPMYITUPOBATH
U7, TIOHSTHUS, TUTIOTE3bI O GU3BUIECKUX OOBEKTAX U SABJICHUSX;

e - OCO3HaHME Je(UIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEN B 00JacTu
[1)76370 478

e - IUIAHUPOBAHHE CBOETO pa3BUTUS B TNPUOOPETEHUU HOBBIX (PUINYECKUX
3HAHUM;

e - CTpEMJICHHE aHAIM3UPOBATH U BBISBISATH B3aUMOCBS3H MPUPOIBI, 0OIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (DU3MUECKUX 3HAHUM;

e - OICHKAa CBOUX JCWCTBUUA C YYETOM BIIMSHHUS Ha OKPYKAIOIIYIO CpENY,
BO3MOYKHBIX TJIOOAJIBHBIX MTOCIIEICTBHIMA.

METAIPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OCBOGHHA MporpaMMbl MO (U3MKE HA YpPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0yuaromierocst 0yayT copmMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE MO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC IEHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHBIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

Ba3oBble JJoruueckue JelcTBUA:
e BBUBILITH M XapaKTEpU30BaTh CYIIECTBEHHBbIC TMPHU3HAKH OOBEKTOB
(s1BIEHUI);



yCTaHABIMBATh CYIIECTBEHHBIN MPHU3HAK KJIACCHU(PUKAIINN, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M MPOTHBOPEUHS B paCCMaTpUBaEMbIX (haKTax,
TAHHBIX U HAOIIOACHUIX, OTHOCSIIUXCS K (PU3MUECKUM SIBJICHHSIM;
BBISIBIIATh TIPUYMHHO-CIICICTBEHHBIC CBSI3U TPU HM3YyYCHHH (HU3HUECKUX
SIBIICHUI W TPOIIECCOB, JIENaTh BHIBOJBI C MCIIOJIb30BAHUEM JETYKTUBHBIX
Y WHAYKTUBHBIX YMO3aKIIOUCHHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3X
(bU3UYECKUX BEIUYNH;

CaMOCTOSATENILHO BBIOMpPATh CHOCOO pemnieHus y4eOHOM (u3HUecKoit
3alayu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIICHMs, BbIOOp Hauboliee
MOJIXOJISAIIET0 ¢ YUETOM CaMOCTOSATEIBHO BBIJIEIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKNE NEeMCTBUS .

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUI HHCTPYMEHT MO3HAHUS;
IPOBOAMUTH MO CAMOCTOSITENIBHO COCTABJICHHOMY TUIaHY OIBIT, HECJIOKHBIN
bu3nyueckuii SKCHEPUMEHT, HEOONbIIOE HCCIAEAOBAHHE (PU3UUECKOTO
SBJICHUS,

OLICHMBaTh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIEOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOATEIBHO (POpMyNIHpOBaTH 0000IIEHNS U BBIBOJIBI 1O pe3yJibTaTaM
IPOBEIEHHOTO HAOJIIOICHUSI, OTIBITA, UCCIIEA0OBAHMUS;

POrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IPOIIECCOB, a TAKXKE BBIABUTATH MPEIOIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

NPUMEHSTh Pa3IMuHbIe METOJIbI, HHCTPYMEHTBI M 3aIpPOCHl TIPH MTOUCKE U
orbope HMH(pOpMAIIMU WIH JAHHBIX C Y4ETOM NPEIOKEHHON Yy4ueOHOM
dbuznveckoi 3a1aun;

aHAM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (JOPM TIPEICTABICHNUS,

CaMOCTOSAITETILHO ~ BBIOMPATh ONTUMAJbHYIO (OpPMY TIpeICTaBICHUS
uHbOpMAIIMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4d  HECIOKHBIMU
CXeMaMH, TuarpaMMamMu, HHOU rpauKoi 1 MX KOMOMHAITUSIMU.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

B X0J€ OOCyXkJeHusi ydueOHOro Marepuala, pe3ysbTaToB J1abOpPaTOPHBIX
paboT 1 POEKTOB 3a7]aBaTh BOMPOCHI O CYIIECTBY 00CYXKIaeMOU TEMBbI U
BBICKA3bIBAaTh WJCH, HALICJIICHHBIE HA PELICHUE 3aJa4yd U IMOAJACPKAHUE
0J1aro’kenaTeIbHOCTH OOIIEHUS;

COIIOCTABJISITh CBOU CYXICHHS C CYXICHUSMH JPYTHUX YYaCTHHUKOB
nuasnora, 0OHapy>KUBaTh Pa3IUyUe U CXOJICTBO MO3ULIUIA;



BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;
MyOJUYHO MPEACTABIATh PE3YybTaThl BBIIOJHEHHOTO (PU3UYECKOTO OIbITA
(3KCHEpUMEHTA, UCCIEAOBAHMS, IPOEKTA);

MOHMMAaTh W HUCHOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
UHAUBUAYaTbHON pabOThl MpU pPEHIEHUHd KOHKPETHOW (U3MUECKOM
npo0JIeMBbl;

OPUHUMATh LEJIM COBMECTHOM NESATEIbHOCTH, OPTraHU30BbIBATh JCHCTBUS
N0 €€ JMOCTWKEHHUIO: pACIpENesaTh poOJIM, OOCYXAAaTh IPOLECCHl U
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIHOJIEH;
BBITMIOJHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOT O pe3yJbTaTa 1o
CBOEMY HAINpABICHUIO U KOOPJIAUHUPYS CBOM JCUCTBUS C JApPYTUMHU
YJIeHaMH KOMaH/]Ibl;

OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSTEILHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHHBepPCAJIbHbIC Y4eOHbIE NeHCTBU A

Camoopranusanus:

BBISBJISITH MPOOJIEMBbI B JKU3HEHHBIX M YU4E€OHBIX CUTYalHsIX, TPEOYIOMIHNX
JUTsl petieHust GU3NIEeCKUX 3HaAHM;

OpUEHTUPOBATHCS B  PAJMUYHBIX  MOAXOAAX NPHUHATHS  pelIeHUn
(MHIUMBUIyaIbHOE, TPUHATHE DEIICHHUs B TPyMNe, MPUHSATHE pelIeHUu
TPYIION);

CaMOCTOSATEIILHO COCTABJIATH AITOPUTM PElIeHUs GU3MUECKON 3aa9u WU
IUTAaHA WCCJIEOBAHMUS C YYETOM HMEIOMIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHI;
nenaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PCIICHHE.

CaMOKOHTpO.HI), IMOIHUOHAJIbHBIN NHTEJIEKT:

J1aBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MECHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKEHHS) PE3yJbTaTOB
JeSITEIPHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITENBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3nUecKkoro WCCIENOBaHWA WJIM TPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENNBCTB, W3MEHHBIIMXCS CHUTYyallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTh C€0Sl HA MECTO APYroro 4YejaoBeKa B XOJ€ CIOpa WIM JUCKYCCHHU
Ha HAYYHYIO TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOro;
MPU3HABATh CBOE MPABO Ha OMIMOKY MPHU pelieHnd GU3NIECKUX 3a7ad Uiu
B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYroro.



NPEAMETHBIE PE3YJIBTATBI

K xoHI1y 00yueHus: B 7 Kjacce peIMETHbIE PE3YJIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh  MOHATHS:  (PU3MYECKMEe U XUMUYECKHE  SIBJICHMS,
HAOII0JIEHUEe, SKCIEPUMEHT, MOJEb, THUIOTE3a, CAMHUILI (PU3HMUYECKUX
BEJIMYMH, aTOM, MOJIEKyJia, arperaTHble COCTOSIHHUS BellecTBa (TBEpIOE,
KHUJKOe, Ta3000pa3HOE), MEXaHWYECKOE JBIDKEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSMOJUHEHHOE), TPACKTOpHUS, PABHOACHCTBYIOIIASL
cuna, aedopmanus  (ynopyras, IIacTUYecKasi),  HEBECOMOCTD,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddysus, TEIIOBOE JBMKEHHE YaCTHI] BEIIECTBA,
paBHOMEpPHOE  JBIDKCHHE, HEPaBHOMEPHOE  JIBIDKCHUE,  HWHEPIUs,
B3aMMOJICVICTBUE TEJ, PABHOBECUE TBEPJBIX TEJI C 3aKPEIJIEHHOM OCHIO
BpallleHus, Tepeaada JaBJCHUS TBEPABIMUA TeJaMH, >KUIAKOCTIMH U
razamu, arMocdepHoe JaBJieHHE, IUIaBaHUE TEJ, MPEBPAIICHUS
MEXaHUYECKOW DHEPTrHH) MO OMUCAHMI0 MX XapaKTEPHBIX CBONCTB W Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SBIICHUE;
pacmo3HaBaTh NPOSBICHUE U3YYCHHBIX (U3MYECKUX SBJICHUN B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
IpUMEPHI JIBXKEHUSI C Pa3]IMYHBIMU CKOPOCTSIMH B KMBOM M HEXUBOUN
OpUPOJE, NAEHCTBUE CWIBI TPEHHS B MPUPOJE M TEXHUKE, BIUSIHUE
aTMOC(EpHOTO N1aBJICHUs Ha KMBOW OpPraHuW3M, IJIaBaHUE pPbIO, phIuaru B
TEJIe YeJIOBeKa, MPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MTPU3HAKHN) (U3UUECKHUX SBJICHUIA;
ONMKCHIBATh MU3yUYEHHBIC CBOMCTBA TeN M (U3UUYECKUE SIBICHHS, UCTIONB3YS
dusznueckre BeTUYMHBI (Macca, 00bEM, IUIOTHOCTHh BEIIECTBA, BpeM,
yTh, CKOPOCTb, CPEIIHSSI CKOPOCTh, CHJIA YIIPYTOCTH, CUJA TSXKECTH, BEC
Tela, cuila TPEeHHs, MAaBieHHe (TBEPAOro Tejla, KUJKOCTH, Trasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHUYeCKass padoTa, MOIIHOCTb, IUJIEYO CHIIBI,
MOMEHT CHWJIbI, KO3(P(GUIHUEHT TMOJE3HOTO JEHCTBUS MEXaHU3MOB,
KMHETUYEeCKasi M TMOTEHUUAJIbHAS DHEPrus), MpU OMNHCAHUU MPaBUIIBHO
TPakTOBaTh  (PU3MYECKUUA  CMBICT  MCIHOJIB3YEMBIX  BEJIUYMH, HX
0003HaueHUs W CAWHUIBI (U3MYECKUX BEIWYMH, HAXOIUTH (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DM3UYECKYIO BEJIMUMHY C JPYTUMHU BEIMYWHAMH,
CTpOUTH TpahWKu N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIMYHH;
XapaKTepU30BaTh CBOMCTBA TeJN, (PU3UYECKHUE SBJICHUS M MPOLECCHI,
WCIIOJb3Ys MpaBuiia CJIOKEHHsI CUJl (BAOJb OJIHOM MpsiMOil), 3akoH ['yka,
3akoH [lackansi, 3akoH ApxuMme/a, MPaBUIIO paBHOBeCHUsl pbluara (0J0Ka),



«30JI0TO€ TPABWIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPruM, MpU OSTOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3aIMChIBaTh €r0 MATEMATUYECKOE BBIPAKEHHUE;

OOBSICHATH (PU3UYECKUE SBJICHUS, MPOIECCHl U CBOMCTBA TEJl, B TOM YHUCIIE
U B KOHTEKCTE CHUTYyallud MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIIATh MPUYUHHO-CIIC/ICTBEHHBIE CBS3U, CTPOUTH OOBACHEHUE U3 1-2
JIOTUYECKUX IIAaroB C OMOpPOM Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3HMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiatb pacu€THbie 3a7adyd B |—2 JeWCTBUS, HMCHONB3YSd 3aKOHBI U
dbopmynbl, cBsi3bIBarolde (DU3NUYECKUE BETUYMHBI: HAa OCHOBE aHalu3a
yCJIOBHS 3aJlau 3alKUChIBaTh KPATKOE YCIOBUE, MOACTABIATh (PU3NUYECKUE
BEJTUYUHBI B (OPMYJIBI U TPOBOJAUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JTaHHBbIE, HEOOXOUMBIE JIJIsl PEIIeHUs 3ajiay, OIICHUBATh PEATUCTUYHOCTh
MOJIY4EeHHON (DU3NYECKON BEITMUYHMHBI,

pacrio3HaBaTh NPOOJEMBbI, KOTOPbIE MOXKHO PEIIUTh MPH TMTOMOIIU
(bU3UYECKUX METOJIOB, B ONMMCAHUU UCCIICIOBAHUS BBIICIATH ITPOBEPSIEMOE
npeamnoyioxkeHue  (TUMOTe3y),  pas3auyaTh U HHTEPHPETHPOBATH
MOJIYYEHHBIH Ppe3yJbTaT, HAaXOJWTh OIIMOKKM B XOJI€ ONBITa, JejaTh
BBIBOJBI 10 €r0 Pe3yJIbTaTaM;

OPOBOAUTH OMBITBI MO HAOMIOAEHUI0 (PU3MYECKUX SIBICHUN WU
buznueckux CBONCTB TeJ: dbopmMyIupoBaThH MIPOBEPSIEMBIE
IPENONIOKEHUS, COOUPATh YCTAHOBKY U3 MPENJIOKEHHOTO 000pyI0BaHNUA,
3aMMChIBATh X0 ONBbITA U (DOPMYITUPOBATH BHIBO/IBI,

BBIIIOJIHATh TMpPSMbIE H3MEPEHHUS PACCTOSHHS, BPEMEHHM, MacChl Tela,
o0béMa, CHJIBI M TEMIEpaTypbl C UCIHOJB30BAHMEM aHAJIOTOBBIX W
M(POBBIX TPUOOPOB, 3aIlUCHIBATH IOKAa3aHUS NPUOOPOB ¢ YUYETOM
3aTaHHOM aOCOJIFOTHOM MOTPEITHOCTH H3MEPECHHU;

IPOBOJAUTH UCCIIETOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUUYUHBI OT
OPYrol C UCIHOJb30BAaHUEM TMPAMBIX H3MEPEHUN (3aBUCUMOCTH IyTH
PaBHOMEPHO JABWKYILETOCAd TeJla OT BPEMEHU JBHXKEHUS TeEja, CHUJIBI
TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEN TEN
Y HE3aBUCHUMOCTHU CUJIbI TPEHHUS OT IUIOLIAAM COIPUKOCHOBEHHUS TEJI, CUIIBI
YOPYTrOCTH OT YIJIMHEHUS TMPYKUHBI, BBITAIKUBAIOWIEH CUIIBI OT 00bEMaA
MOTPYKEHHOM YaCTH TEJIA U OT IUVIOTHOCTHU JKHUJIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUMN
TUTABaHUS TEJ, YCJIOBUN PaBHOBECHS pbhluara W OJOKOB), Y4aCTBOBATh B
IUTAHUPOBAHWM Y4eOHOTO HWCCIIEJIOBaHUSA, COOUpATh YCTAaHOBKY W
BBINIOJIHSITh M3MEPEHUS, CleAysd MPEeIOKEHHOMY IUIaHy, (UKCUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEIIMYUH B BHUJIC



MPEIOKCHHBIX TaOIUI] U TpadUKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
HCCJICTIOBAHMS,;

MPOBOJUThL KOCBEHHBIE H3MEpPEHUs (U3UYECCKUX BEIWYUH (IUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Teja, CHIAa TPECHHUS CKOJBKCHUS,
JaBJICHUE  BO3/yXa, BBITAIKWBAKOIIAsS CWJIa, JCHCTBYyIOIas  Ha
NOTPYKEHHOE B KHUAKOCTh TeI0, KOAD(DHUIIMEHT TMOJIE3HOr0 JACHCTBUS
NPOCTBIX MEXaHU3MOB), CJCAysd TMPEMIOKCHHOW WHCTPYKIHUU: TPHU
BBITIOJTHEHUH W3MEPEHUN COOHMpaTh ADKCIIEPUMEHTAIbHYI0 YCTaHOBKY H
BBIYUCIISITh 3HAUCHUE NCKOMOM BEJTUYMHBL;

coOJTI01aTh TIpaBUiIa TEXHUKU OE30IaCHOCTH IIPH paboTe ¢ JIaOOpaTOPHBIM
000opy10BaHUEM;

yKa3bIBaTh MPHUHIUIBI JTEUCTBHUS TPUOOPOB M TEXHHUYCCKHX YCTPOMHCTB:
BECBHI, TEPMOMETp, AWHAMOMETpP, COOOIIAIONINECS COCYIbl, OapoMmerp,
phIyar, MOJABMKHBIA W HEITOABUKHBIN 010K, HAKJIOHHAS TUTIOCKOCTH;
XapaKTepu30BaTh TMPUHIMUIBI  JACHCTBUS  W3YYCHHBIX TPHOOPOB H
TEXHHYECKUX YCTPOWCTB C ONMOPOM HAa WX ONHCAaHUSA (B TOM YHCIIE:
NOJIIUITHUKHA, YCTPOMCTBO BOJONPOBOJA, THAPABINYCCKUNA TIpecc,
MaHOMETp, BBICOTOMED, IMOPIITHEBOM HACOC, apEOMET]), UCIIOTb3Ys 3HAHHUS
0 CBOMCTBaX (U3MYECKUX SBICHUH W HEOOXOAMMbIC (pH3MUECKHe 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAWTh  TpPHUMEpPhl  (HAXOAWTH WHQPOPMAIMIO O  TpHMEpax)
NPaKTUYECKOTO HCTOIB30BaHUS (M3MUYECKUX 3HAHUN B IOBCEIHEBHOMN
KU3HM 11 obecrieueHus: 0€30MacHOCTH IIPU OOpallleHHH ¢ IpUOopaMu U
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3JIOPOBbS W COOJFOJCHUS
HOPM 3KOJIOTHYECKOT0 MTOBEICHHUS B OKPYXKAIOIICH cpejie;

OCYILIECTBJIATH OTOOp HWCTOYHWUKOB wuH(popmammu B HHTEpHETE B
COOTBETCTBHH C 3aJJaHHBIM TIOUCKOBBIM 3alPOCOM, Ha OCHOBE MMECIOIIIUXCS
3HAHUM M TyTEM CPAaBHEHUSI PA3IMYHBIX HCTOYHUKOB BBIJCISTH
UHGOPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUN YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
auTepaTypy  (PU3MYECKOTO  COAEp)KaHUs, CIOPaBOYHBIE MaTEpHAIIbI,
pecypcel cetn MHTEpHET, BlajeTh MpuéMaMy KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpazoBaHust HHGOOPMAINY U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3aaBaTh COOCTBEHHBIC KpaTKHE MUCHMEHHBIC M YCTHBIC COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHPOPMAINK (HU3UIECKOTO COACPKAHUS, B TOM
quciie MyOJIMYHO JeNaTh KpPaTKHe COOOIIEHHS O Pe3yJbTaTax MPOCKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPHU OSTOM TPaAMOTHO HCIIOIH30BaThH



W3YYEHHBbIA TOHATUIHBIM ammapaT Kypca (QU3MKH, CONPOBOXKAATH
BBICTYILJICHUE NIPE3EHTALUEH;

IPU BBIMOJTHEHUU Y4YEOHBIX MPOEKTOB M HCCIEJOBAaHUI paclpeiessTh
00s3aHHOCTH B TpyMNIE B COOTBETCTBUU C IOCTABICHHBIMU 3aJadamH,
CIEAUTHh 3a BBIIOJHEHUEM IUIAHA JCHUCTBUM, aJEKBaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JI€ATEIBHOCTh  TIPYIIbl,  BBICTPAUBATH
KOMMYHUKATHUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xoniy o6yuenusi B 8 Kiacce npeaMeTHbIE pE3yIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIH30BaTh TOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JBIKCHHE
aTOMOB U MOJICKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIITUYECKUE U
aMmopdHbIe TeNa, HACHIIEHHBIH M HEHACBIIMICHHBIM Tap, BIAXKHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPECHHSSI OJHEpPrusi, TEIUIOBOW JBUTATEIb,
AJIEMEHTAPHBIN JIEKTPUUICCKHUM 3apsi/l, HICKTPUIECKOE T0JIe, MPOBOIHUKHU
U JUDJICKTPUKH, TIOCTOSHHBINA dJIEKTPUUECKUN TOK, MAarHUTHOE TOJIE;
pasnuuath SBJICHHUS (TEIUIOBOE pPACIIMPEHHE M CKaTHhe, Teriornepenaya,
TEIJIOBOE paBHOBECHUE, CMAauMBaHWE, KAMWJUISIPHbBIC SBIICHHS, HCTIApEHUE,
KOHJIGHCAIMS, IUIABJICHHE, KpUCTaUTM3alus (OTBEpACBaHUE), KHUIICHHE,
TeIJIonepeaayda (TeTI0NpPOBOAHOCTS, KOHBEKIIHS, U3ITy4YECHHE),
ANEKTpU3alUs T, B3aUMOJICHCTBUE 3apsANIOB, AEHUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHWE, B3aHUMOJICHICTBUE MAarHUTOB, JIEWCTBUE
MAarHUTHOTO TOJIsI HAa MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs WHIYKIIUS)
0 ONUCAHHUIO HX XapaKTEPHBIX CBOICTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh TPOSBICHUE U3YYCHHBIX (U3MYECKUX SBICHUN B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
NOBEPXHOCTHOE HATSXKEHHE W KaNWUIApHBIE SBJICHUA B MPHUPOJE,
KpUcCTajulbl B Tmpupone, uzinydeHue ConHua, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa30BaHKE POCHI, TYMaHa, WHEs, CHETa, JJIEKTPUIECKHE
SABJIICHUS B atMoc(epe, dIEKTPUYECTBO >KMUBBIX OPTaHU3MOB, MAarHUTHOE
nosie 3emuid, Apeiid MOII0COB, PO MAarHUTHOTO TOJS JJIS SKU3HU Ha
3emuie, MOJSIPHOE CUSIHUE, MIPU STOM MEPEBOJUTh MPAKTHUECKYIO 33/1auy B
yueOHYyI0, BBIICNATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (U3UUESCKUX
SIBJICHUIM;

OMHCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (U3UUYECKUE SIBICHUS, UCTIONB3YS
dusnueckre BEIMYUHBI (TeMIepaTypa, BHYTPEHHSIS SHEPTHsI, KOJIUYECTBO
TEIJIOThI, yJelIbHas TEIUIOEMKOCTh BEIECTBAa, yJAEJbHAs TEIIOTa
IJIABJICHUS, YJEJIbHAsl TeIUIOTa MapooOpa3oBaHuUs, YleJbHAs TEIJIOoTa
CropaHusi TOIUIMBA, KOA(QPUUUEHT TMOJE3HOro JEHUCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEIbHAsA BJIAXHOCTb BO31yXa, JJIEKTPUYECKUU 3apsn,
Cuja TOKa, JJEKTPUYECKOE HANPSHKEHUE, CONPOTUBIICHHE IPOBOJHUKA,
yIE€IbHOE  CONpPOTHBJIEHHE  BEUIECTBAa, pabdora W  MOIIHOCTb
ANEKTPUYECKOr0  TOKAa), NpH ONHCAHMM MPaBUIBHO  TPAKTOBAThH
(U3MYECKUI CMBICIT MCHOJB3YEMbIX BEIMYHMH, O003HAYEHUS U E€AUHUIIbI
(Gu3MUeCKUX BEJIWYUH, HAXOAUTh (OPMYIIbI, CBS3BIBAIOIIUE JAHHYIO
($U3MUECKYl0 BEIMYMHY C JPYTMMU BEIMYMHAMM, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYUH;

XapaKTepu30BaTh CBOMCTBA Tes, (U3MUECKUE SBICHHUS W TMPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE IMOJIOKEHHUS MOJIEKYJIIPHO-KMHETUYECKON TEeOpuu
CTpOEHUS BEIECTBA, MPUHIUII CYNEPIO3UIMU ToJieH (HAa KaueCTBEHHOM
YpPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH Oma sl ydacTKa Lenu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHs DOHEPrUM, IPU ITOM J1aBaTh
CJIOBECHYIO (POPMYJMPOBKY 3aKOHA W 3alMChIBATh €r0 MaTeMaTUYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOIECChl M CBOMCTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE CUTyallUid MPAKTUKOOPUEHTUPOBAHHOIO XapaKTeEpa: BBISABIATH
NPUYMHHOCIEICTBEHHBIE CBA3HU, CTPOUTH O0BsICHEHUE U3 1—2 JOru4ecKux
IaroB ¢ Omopod Ha 1—2 W3Yy4YEHHBIX CBOMCTBA (PUBMUYECKUX SIBJICHHIA,
($u3MUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THble 3aJayud B 2—3 JEHCTBHS, WCIOJb3YySd 3aKOHbI U
dbopMyIbl, cBs3bIBaOINE (U3MUYECKUE BEIMYMHBI: Ha OCHOBE aHaiIn3a
YCIIOBHS 3aJlauyd 3alKChIBaTh KPATKOE YCIOBHE, BBISABISATH HENOCTATOK
JAHHBIX JUISI pEIICHUs 3aJa4d, BBIOMPATh 3aKOHBI W (HOPMYJIBI,
HEOOXOMUMBbIE g €€ pelIeHHs, MPOBOJWTH pacyéThl U CPABHUBATH
MOJIYY€HHOE 3HaueHne (PU3NUYECKOM BEIIMUUHBI C U3BECTHBIMU JaHHBIMH;
pacmo3HaBaTh MPOOJIEMBbI, KOTOpbIE MOXXHO pEIIUTh TPH TOMOIIU
(¢u3nYecKuX METOJOB, HCIIOJIb3Ysl ONHMCAHHUE HCCIEJOBAHMS, BBLICIATH
IIPOBEPSIEMOE  IIPEAIOJIOKEHNE, OLEHUBATh IIPAaBUJIBHOCTH IOpsAJKa
IIPOBEACHUS UCCIICIOBAHMUS, 1€JIaTh BBIBOJIBL;

IOPOBOJUTH OMNBITHI 10 HAOMIOACHUIO (PU3UYECKUX SIBICHUH WU
(¢u3nyecKux CBONCTB Tel (KalUIIpHbIE SABJICHUS, 3aBUCUMOCTD JIaBJICHHUS
BO3/lyXa OT €ro 00bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUS U
HarpeBaHMsl NpPHU M3IYyYEHHWH OT LBETA M3Iydaromed (IOrIomarolei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUSA BOABI OT TEMIEPATypbl *KUAKOCTU U
VIO €€ IIOBEPXHOCTH, JJIEKTpU3aUMs TEJI U B3aUMOJCHCTBHUE
JNEKTPUYECKUX 3apsA0B, B3aWMOJECHUCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3yaJu3alydsl MAarHUTHBIX I[IOJIEW NOCTOSHHBIX MAarHUTOB, JCUCTBUS
MAarHATHOI'O TOJII HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,



CBOICTBA 3JEKTPOJBHUraTeisl IOCTOSIHHOTO TOKa): (OpMyIHpOBaTh
MpOBEpsiEMbIE MPEATION0KEHHsI, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000pyAOBaHUs, ONMMCHIBATH XOJI OMbITA U (POPMYIUPOBATH BHIBOIbI;
BBIIOJIHATE  MNpPSAMBIE  U3MEPEHUS  TEMIEpaTypbl, OTHOCUTEIbHOMN
BJIQKHOCTH BO3/1yXa, CHJIbl TOKa, HAIPSHKEHUS C MCIOJIB30BAHUEM
aHAJIOrOBBIX MPUOOPOB MU JATYMKOB (PU3MUECKUX BEJIMYUH, CPABHUBATH
pe3yabTaThl U3BMEPEHUN C YUETOM 3aJaHHON a0COIFOTHOM MOTPENTHOCTH;
IPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BETMYUHBI OT
Ipyrod Cc UCHOJb30BaHMEM MPSMBIX U3MEpPEHUU  (3aBUCUMOCTH
CONPOTUBIICHUS] MPOBOAHUKA OT €ro JUIMHBIL, IUIONAAY IONEPEYHOTO
CEYEHUS U YIEIBHOIO CONPOTHUBIIEHUS BEUIECTBA TPOBOJIHUKA, CHIIBI TOKA,
UAYLIETO 4Ye€pe3 NPOBOJHMK, OT HANpSOKEHWs Ha IMPOBOJHUKE,
UCCIIEIOBAHME  IIOCIEIOBATEIIBHOIO M MApajuIeIbHOIO  COCIUHEHUHN
NPOBOJAHUKOB): ITUIAHUPOBATh HCCJIEJAOBaHHE, COOMpPATh YCTAHOBKY H
BBIMIOJHATh M3MEPEHUs, CIenys MPeUIOKEHHOMY IUIaHy, (UKCHpPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBUCHMMOCTH B BHUAE TaOnuil U TpaduKoB,
JenaTh BBIBOJBI 110 PE3YIbTaTaM MCCIIEI0BAHUS;

NPOBOAUTh KOCBEHHbIE H3MepeHus: (U3nyecKux BeMHYMH (ylelbHas
TEINIOEMKOCTh ~ BEIIECTBA, CONPOTUBICHHE NPOBOJHUKA, pabora H
MOIIIHOCTh 3JIEKTPUUECKOTO TOKA): IUIAHMPOBATh H3MEPEHHUs, COOMpaTh
JKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAys NPEIIOKECHHONM WHCTPYKLUU, U
BBIYHCJIATh 3HAYEHUE BEIINYUHBI;

co0JII0/1aTh MpaBUJIa TEXHUKU OE€30MaCHOCTH MpHU padoTe ¢ 1abopaTOpHBIM
000opy10BaHUEM;

XapakTepu3oBaTb MPUHLMIBI JEUCTBUS HU3YYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOMCTB € ONOPOM HAa HX ONHMCAHUS (B TOM YHCIE:
CHUCTEMa OTOIUIEHUS JIOMOB, TUIPOMETp, MapoBas TypOWHa, aMmIepMeTp,
BOJIBTMETP, CUETUMK DIEKTPUYECKOM DHEPIUH, IIIEKTPOOCBETUTEIBHBIE
npuOOpBl, HarpeBaTeNbHbBIE JIEKTPOIIPUOOPHI (IPUMEPDI), SJIEKTPUUECKUE
PEIOXPAHUTENH, JIEKTPOMArHUT, 3JIEKTPOABUIATEb TIOCTOSTHHOI'O TOKA),
UCTOJb3Yysl 3HaHUS O CBOMCTBaX (U3NYECKUX SIBJICHUM M HEOOXOIAMMBIE
duznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA WM HU3MEPUTEIIBHBIC
npubopel O CXeMaM M CXEMaTHYHBIM PHUCYHKaM (SKUIKOCTHBIN
TEPMOMETP, TEPMOC, INCUXPOMETP, THTPOMETP, ABUTrATEIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOIl, PEOCTaT), COCTABIATh CXEMBbl 3JIEKTPHUUYECKUX
LEIEeH C MOCIEA0BATENBbHBIM U MapAJJIEIbHBIM COCIMHEHUEM DJIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUYEHMSI JIEMEHTOB MIEKTPUUECKHUX LETEH;



OpPUBOAUTH  MpUMEpPhl  (HAXOAWTH HWHGPOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOIB30BaHUS (DU3MUECKUX 3HAHWH B TMOBCEIHEBHOU
KHU3HU 7151 obecriedeHnst 0€30MacHOCTH IpH OOpalieHnu ¢ npudopaMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 30POBbS U COOIOACHUSA
HOPM 2KOJIOTHYECKOT0 MOBEICHHUS B OKPYXKAIOIICH cpesie;

OCYIIECTBIATh TOWUCK WHPOpMamuu (UINIECKOTO COACPNKAHHUS B
HNHTepHeTe, Ha OCHOBE WMEIOIIUXCA 3HAHUM U NYyTEM CpaBHEHUA
JOTIOJIHUTENIBHBIX ~ MCTOYHUKOB  BBLACNATH  HMH(OpMAmuio, KoTopas
SIBIISIETCS] IPOTHBOPEYMBOM MIIM MOXKET OBITH HETOCTOBEPHO;
UCTIOJIh30BaTh NPU BBIMTOJHEHUU YUEOHBIX 33aJlaHUN HAYYHO-TIOMYJISPHYIO
nuTepatypy  (pu3mdUeckoro - coaepikaHWs, CIPABOYHBIE MaTepHAaIbI,
pecypchl cetn MIHTEpHET, BIafeTh MpUEMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeobpazoBaHus HHPOPMAIIHN U3 OJJHOW 3HAKOBOW CHUCTEMEI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC INMHUCHMEHHBIE M KpaTKHWE YCTHBIC COOOIICHWUS,
0000mass wHpOpMaIMIO U3 HECKOJBKUX MCTOYHUKOB (DU3NUECKOTO
CONEp)KaHusi, B TOM HYHCJIEC IyOJUYHO TIPEICTABIATH PE3yIbTaThl
MPOCKTHOW WIJIM WCCIIEIOBATEILCKON NEATEIHHOCTH, MPH 3TOM T'PaMOTHO
UCTIOh30BaTh HM3yUYCHHBIM MMOHATHHHBIA anmapaT Kypca (U3HKH,
COIMPOBOK/IaTh BBHICTYIIEHHUE MPE3CHTALIUEH;

pU BBIMOJTHEHUH YYEOHBIX MPOEKTOB W HCCIEAOBAHUM (U3MUECKHUX
IPOIIECCOB paclpeeNsaTh OO0S3aHHOCTH B TPYyMNIE B COOTBETCTBUU C
MIOCTABIICHHBIMU 3aJlayaMU, CJIEJIUTh 32 BBHIIIOJIHEHHEM IJIaHa JEHCTBUN U
KOPPEKTHpPOBAaTh €ro, aJIeKBaTHO OIIEHWBATh COOCTBEHHBINM BKJIAJ B
JESITEBHOCTD TPYIIIIbI, BRICTPAUBAaTh KOMMYHHKATUBHOE B3aHMO/IEHCTBHE,
MPOSIBIISASI TOTOBHOCTD pa3periaTb KOHQIUKTHI.

K xonIty oOyuenusi B 9 Kiaacce mpeMeTHbIC PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BATh MOHATHS: CHCTEMa OTCu€ra, MaTepuaibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHHOCTh MEXAaHHMYECKOTO JABMKCHHS, aedopmarius
(ympyrasi, TiacTUYecKas), TPeHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M TEPETPY3KH, IEHTP TKECTH, aOCONIOTHO TBEPAOE TEJo,
IIEHTP TSHKECTH TBEPAOTO Tella, PaBHOBECHE, MEXaHUYECKHUE KOJIeOaHUs U
BOJIHBI, 3BYK, WH(Pa3BYK U YIbTPA3BYK, JJICKTPOMArHUTHBIC BOJIHBI,
IIKaaa 3JIEKTPOMATrHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTb,
CHEKTPBI UCITyCKaHUS M TOTJIONMICHUS, anbda, OeTa- U raMMa-u3IydcHus,
U30TOIBI, SIAEpPHAs YHEPTETHKA;

paznuyath sBiI€HUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEWHOE
JNBUKEHHE, PABHOYCKOPEHHOE MPSMOJMHENHOE ABUXKEHUE, CBOOOJHOE
MaJIcHUe TeJl, PABHOMEPHOE JIBMXKEHUE MO OKPYXHOCTH, B3aUMOJICHCTBUE



TEJI, pEaKTUBHOE NBIDKEHUE, KOIeOaTelbHOEe IBM)KCHHE (3aTyXalolue u
BBIHYKJICHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JIBHJKEHHE, OTPAKEHUE
3ByKa, MPSMOJIMHEHHOE pacHpoCTpaHEHHE, OTPAKCHHE H TMPEIOMIICHHE
CBETa, MIOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3joKeHue 0enIoro cBeTa B
CHeKTp ® CIOXEHHE CIEKTPaIbHBIX I[BETOB, MAWCIEPCHS CBETa,
€CTECTBEHHAs! PaTUOAKTHBHOCTh, BOSHUKHOBEHHE JHMHEHUYATOTO CIEKTpa
M3JTyYCHHS) TI0 OTMCAHUIO X XapaKTePHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3MUecKoe SBICHHUE;

pacrmo3HaBaTh TMPOSIBICHHE HM3YyYEHHBIX (PU3MYECKHX  sBICHUN B
OKpyXXaromeM Mupe (B TOM 4ucie (QU3NYECKHe SIBICHUS B TPUPOJE:
NPUJINBBI ¥ OTJIMBBI, IBHKEHHE TuIaHeT COTHEUHOW CHCTEMBI, peaKTHBHOE
JBW)KCHUE IKUBBIX OPTaHW3MOB, BOCIPHUSITHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSICEHUE, CEWCMUYECKHEe BOJHBI, I[yHaMH, 0JXO, IIBeTa Tell,
ONTUYECKHUE SIBICHUS B MPHUPOJE, OMOIOTHMYECKOE IEHCTBUE BHIUMOTO,
yIbTPaQHOIETOBOTO W PEHTTEHOBCKOTO H3IIyYeHWH, EeCTECTBEHHBIN
paMOaKTUBHBI (DOH, KOCMHYECKHE JIYy4YH, PAIHMOAKTHBHOE H3ITYUCHHE
NPUPOTHBIX MHUHEPAJIOB, JCHCTBHE pPATUOAKTHBHBIX W3IyYCHUH Ha
OpPraHMW3M YeNIOBEKa), MPH ITOM IEPEBOJUTH MPAKTUYECKYIO 3a/1ady B
yueOHYI0, BBIIENATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (U3HMUECKUX
SIBJICHUI;

ONKCHIBATh U3YyUYEHHBIE CBOMCTBA Tel M (U3UYECKUE SIBICHHS, UCTIONIB3YS
dusznueckre BEeTUYMHBI (CpeqHsIE W MTHOBEHHass CKOpPOCTh Teja TMpHu
HEPAaBHOMEPHOM [IBIJKEHUM, YCKOpPEHHUE, MepeMelleHue, MyTh, YrioBas
CKOpOCTb, CHJIa TPEHUS, CUJla YNPYTOCTH, CHUJIA TSHKECTH, YCKOPEHHE
CBOOOJHOTO TAaJeHus, BEC TeJa, HUMIIYJIbC Tella, HMIYJIbC CHIIBI,
MexaHu4deckass pa0oTa MU MOIIHOCTh, TMOTEHIMATIbHAS JHEPrusi Tea,
MOJIHATOTO HAJ[ TMOBEPXHOCTHIO 3€MJIM, TOTECHIIMANbHAS DHEPIHsl CHKATOU
NPYXUHBI, KAHETUYECKAss OHHEPrus, TOJMHAS MEXaHWYEeCKas JHEPrufi,
HeproJ U YacToTa KoueOaHuil, JIMHA BOJIHBI, TPOMKOCTb 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTellb MPEJIOMIICHHUS CPeibl), IPU ONMHMCAHUU
NPAaBWIBHO TPAKTOBaTh (PU3UYECKHM CMBICT HCIONB3YEMbIX BEIHYMH,
0003HaueHUsI W EAWHHIBI (U3MUYECKUX BEIWYHH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (PU3MYECKYIO BEJIMYUHY C APYTMMHU BETUYMHAMH,
CTPOUTH IrpaMKH U3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEINYHH;
XapaKkTepu30BaTh CBOMCTBAa TeJ, (U3MUECKHE SBICHHUS M MPOLECCHI,
UCTIOJB3YsI 3aKOH COXpPaHEHMsS JHEPruu, 3aKOH BCEMUPHOIO TSATOTEHUS,
OPUHIUI CYNEPHO3ULIMH CUJI, NPUHIMI OTHOCUTEIBHOCTH [amumes,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHHUs HMMITYJIbCa, 3aKOHBI OTPAaXECHHUS U
MPETOMJICHHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO U MaCCOBOTO YHCEN



IpU SIIEPHBIX PEAKUHUAX, MPU ITOM JABATh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3alUCBIBATh €r0 MATEMATUUYECKOE BBIPAXKEHHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTyallud NPAaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
NPUYMHHO-CIIEICTBEHHBIE CBA3HU, CTPOUTH O0BSICHEHUE U3 2—3 JIOTMYECKUX
[IaroB ¢ OMOpod Ha 2—3 HM3YYEHHBIX CBOMCTBA (PU3MYECKUX SIBICHUH,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3aJayd  (omuparouMecs Ha CcucteMy U3  2—-3
YpPaBHEHMI ), UCTIONB3Ys 3aKOHBI U (DOPMYIIbI, CBA3BIBAIOIINE (PU3UYECKUE
BEJIMYMHBI: Ha OCHOBE aHalM3a YCJIOBMS 3aJadyd 3alMChIBaTh KpPaTKOE
yCJIOBUE, BBISBJISATH HEAOCTAIOIIME WU M30BITOYHBIE JAaHHBIE, BHIOUPATh
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl pEUIEHUS, TPOBOAUTH PACUETHI U
OLICHMBATh PEAIUCTUYHOCTh TMOJIYYEHHOTO 3HAaueHus (U3HUECKOU
BEJIMYUHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXXHO pEIIUTh TpPH TOMOUIU
(¢u3MUeCKX METO/OB, HCIOJb3Ys ONMHMCAHWE HCCIEOBAHUSA, BBIACISAThH
npoBepsieMOe  TPEIONIOKEHUE, OLEHUBATh MPAaBUIBHOCTh TOPSAKA
NPOBEJICHUS  MCCIIEIOBAaHUsS, JIeJaTh  BBIBOJABI, HMHTEPIPETHPOBATH
pE3yNbTaThl HAOIOICHHUM U ONIBITOB;

OPOBOAUTH OMBITBI MO HAOMIOAEHUI0 (PU3MYECKUX SIBICHUN WU
¢u3nuecKknx CBOWCTB Tell (M3yyeHUEe BTOporo 3akoHa HpioTOHa, 3aKoHa
COXpaHEHHUs] PHEPTUH, 3aBUCHUMOCTh IepuoAa KoJeOaHUW MPY>KUHHOTO
MasATHUKAa OT MAacChl Irpy3a M KECTKOCTH NPYKHUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/BI MAJIBIX KOJICOAHMM, IPSIMOJIIMHEHHOE PAaCpOCTpaHEHUE CBETA,
pasnokeHue OeNoro CBeTa B CIEKTpP, U3YUECHUE CBOWCTB HM300paXKCHUS B
IUIOCKOM 3€pKajie M CBOWCTB HM300paKeHHs MpeaMeTa B coOHparomen
JUH3E, HAOIOJEHUE CIUIOMIHBIX M JIMHEHYaThIX CHEKTPOB HU3ITYyUCHUS):
CaMOCTOATETLHO COOMpaTh YCTAaHOBKY M3 W30BITOYHOTO Habopa
o0OpylOBaHMUs, ONHCHIBAaTH XOJ  ONbITA W  €ro  pe3yJbTaThl,
(GopMyIupOBaTH BHIBOIBI,

HOPOBOJIUTH NMPU HEOOXOIUMOCTH CEPUI0 MPSAMBIX U3MEPEHUM, OIpenessis
cpeqHee 3HAaYeHHE H3MepseMoil BenuuuHbl ((OKYyCHOE paccTOsHUE
coOuparomeii JTUH3bI), OOOCHOBBIBATH BBIOOp CHOCO0a W3MEPEHHUS
(u3MepuTenbpHOro nNpudopa);

HOPOBOJIUTh HCCIIEOBAaHUE 3aBUCUMOCTEH (PU3NYECKUX BEIHYUH C
UCIIOJIb30BAHUEM NPSIMBIX HW3MEPEHHH (3aBUCUMOCTh IYTH OT BPEMEHH
OpU PABHOYCKOPEHHOM JBMXKEHUM O€3 HadaJbHONW CKOpPOCTH, IEpUoJa
KOJIEOaHW MaTeMaTHYeCKOro MasTHHUKA OT JUIMHbI HHUTH, 3aBUCUMOCTHU
yria OTpa)K€HUsl CBETa OT yrja NaJeHUs W yria NpeJoMIIEHHs OT yIja



MajieHus): IUIAHUPOBAaTh HCCICAOBAHHME, CaMOCTOATEIHLHO COOHMpAaTh
YCTaHOBKY, (DUKCHPOBATh PE3ylbTaThl  IMOJYYCHHOW 3aBHUCHUMOCTH
bu3nYecKUX BEIMYUH B BHUAEC TaOMUIl U rpadUKOB, JEIaTh BBIBOABI IO
pe3yNbTaTaM MCCIICIOBAHUS;

IPOBOAUTh KOCBEHHBIE W3MEPCHUS (PU3NYSCKUX BEIUYUH (CPEIHSS
CKOPOCTh M YyCKOpEHHE Tejla TpPU PaBHOYCKOPCHHOM JIBH)KCHHH,
YCKOPEHHE CBOOOJHOrO MaJeHus, KECTKOCTb MPYXKUHBI, KOIPDHUIHUEHT
TPEHHSI CKOJIBKCHHsI, MEXaHWuYeckas padoTa W MOIIHOCTh, YacTOTa H
nepuoy; KoysieOaHWK MaTeMaTHYeCKOro W MPYKWHHOTO MAasTHUKOB,
ONTHYECKAas CWJIa COOMpAIONICH JIMH3BL, PAJAWOAKTHBHBIA  (OH):
TUTAHUPOBATh HM3MEPCHHS, COOMpATh SKCICPUMEHTAIBLHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUS, CIICIYs MPEIIOKCHHOW WHCTPYKIIMH, BBIYUCISATH
3HAYCHWE BEJIMYUHBI M aHATM3UPOBATH MOJYUYCHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPCHHUIA;

coOJTI01aTh TIpaBUiIa TEXHUKU OC30IIaCHOCTH IIPH paboTe ¢ JIabOpaTOPHBIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKW HW3YYCHHBIX (HU3UYCCKUX MOJIEIICH:
MaTepHalibHas TOYKa, a0COJIOTHO TBEPIOE TEJIO, TOYCYHBIH HCTOYHHK
CBETa, JIy4, TOHKas JMH3a, IUJIAaHETapHas MOJeJIb aToMa, HYKJIOHHas
MOJIeJTb AaTOMHOTO S]1pa;

XapaKTepu30BaTh MPUHLHUINBI  JACHCTBUS  W3YYEHHBIX MOPHOOPOB U
TEXHUYECKUX YCTPOMCTB € OMOpPOM HAa WX oOmNHcaHus (B TOM YHCIE:
CIUJOMETP, NATYUKU TOJOKEHUS, PACCTOSHUA W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepuckorn, (Qoroanmapar, ONTHUYECKHUE CBETOBOJBI,
CIEKTPOCKOM, JO03UMETp, KaMmepa BuibCoHa), HCHOIB3ys 3HAHUS O
CBOMCTBaX (PUBMYECKUX SBICHHH MW  HeoOXoauMble (HU3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMATHYHbIE PUCYHKH M3YYCHHBIX TEXHHUUYECKHUX
YCTPOMCTB, M3MEPHUTEIBHBIX NPUOOPOB M TEXHOJOTUYECKHX TMPOIECCOB
IpU PEHICHUH YYeOHO-TPAKTUYECKUX 3a/1ad, ONTUYECKUE CXEMBI IS
MOCTPOCHHS M300paKEHUH B TIJIOCKOM 3€pKajie M COOMpPArOIIeH INH3E;
OPUBOIUTHL  TpUMEPHl  (HaXoauTh  WHGOOpPMAIMI0O O  MPUMEpax)
IPAKTUYECKOTO HCIOJIb30BAaHUS (PU3NYECKUX 3HAHWK B IOBCEIHEBHOU
KU3HU JJ1s1 oOecrieueHns 0€30MacHOCTH MPH OOpaleHnH ¢ MpUOOpaMu U
TEXHHYECKUMHU yCTPONCTBAMHU, COXPAHEHUS 3J0POBBbS W COOJIIOICHHUS
HOPM DKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJie;

OCYIICCTBIISITh TOUCK HHpOpManuu (U3HYECKOTO COJACpKAHHUS B
HNuTepHeTe, caMoCTOSATENBHO (HOPMYIUPYS TTOMCKOBBINA 3aMpOC, HAXOAUTh



MyTH OINpPEAENICHUs TOCTOBEPHOCTH MOJYYEHHOW MH(OpPMALMU HA OCHOBE
MMEIOIKXCS 3HAHUH U TOTIOJTHUTENbHBIX UCTOYHUKOB;

MCII0JIB30BaTh MPHU BHINOJHEHUH YyYEOHBIX 3aJaHUN HAyYHO-TIOMYJSPHYIO
AUTEpaTypy (PU3NYECKOTO COAEp)KaHUs, CHPaBOYHbIE MaTepHallbl,
pecypcel cetu MHTepHeT, BlageTs npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHUCTEMBI B JAPYTYIO;
co37aBaTh COOCTBEHHBIE MHCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uH(bOpPMAIMK U3 HECKOJBKUX HCTOYHMKOB (PU3NYECKOTO COJIEp)KaHUs,
nyOJIMYHO MPEJCTaBIATh PE3yabTaThl MPOSKTHOMN MU UCCIIEI0BATEIbCKON
NEeSATENbHOCTH, TMPU O3TOM TPaMOTHO  HCIOJIb30BaThb  U3YYEHHBIH
NOHSATUMHBIA amnmapaT W3y4aemoro paszzena (U3MKd U COMNPOBOXKIATH
BBICTYIIJIEHUE TMpEe3eHTalMe ¢ y4€TOM OCOOEHHOCTEW ayauTOpuu
CBEPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. ®u3uka u e€ poJib B NO3HAHNH OKPY:KAKOIIEro MUPa
bubmmoreka [{OK
11 o - 2
FISHIca * Hayka O TpHpoae https://m.edso0.ru/7f416194
1.2 du3nyeckue BEIUYUHEI 2 1 bubmorexa HOK
https://m.eds00.ru/7f416194
bu6moreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO/I TIO3HAHMS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pa3znen 2. IlepBoHayaibHble CBeIEHUS 0 CTPOEHUH BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TpoCitie BeliccTna https://m.eds00.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubmuoreka [JOK
' BEILECTBA https://m.edso0.ru/7f416194
bubnuoreka [JOK
2.3 Ar 2
PETATHBIC COCTOMHI BeIectd https://m.edsoo.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOAeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CXAITICCKOT ABIDREHHC https://m.edso00.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

bubmuoreka [JOK
2 4 4 1
3 HEPLULA, Macca, IDIOTHOCTS https://m.edsoo.ru/7f416194
bubmmoreka [{OK
. .B 14 2
33 (ua. Buat cin https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, *KMIKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPIAbIMU 3 bubnuorexa [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bu6moreka [IOK
4.2
JlanrieHue KuAKOCTH ° https://m.edso00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.edso00.ru/7f416194
44 JleficTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 5 3 bubmuoreka [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3nen 5. PaGora u MOIHOCTH. DHeprusi
bu6mmoreka [JOK
5.1 Pa6 3 1
aboTa 1 MOMHOCTD https://m.eds00.ru/7f416194
5.2 [IpocThie MEXaHU3MBI 5 1 bubmorexa HOK
https://m.eds00.ru/7f416194
bubnuoreka [JOK
>3 Mexartiriecias sHepris 4 . https://m.eds00.ru/7f416194
Hroro no paszneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'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 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne n/m P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TenjioBble siBJIeHUST
. bubnuoreka [JOK
11 C 7
TPOCHHE H CROHCTRA BEMiecTaa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CIVIOBHIC MPOUCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUS
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TElla 5 1 bubnuoreka [IOK
' U WX B3aUMOJIeHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 2 7 bubmorexa [IOK
https://m.edsoo.ru/7f4181ce
2.3 MarsuTHbIC SBICHUS 6 1 15 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 2 4
JICKTPOMATHITHAN MLy KA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'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

KoaunyecTBO 9YacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aeoB H TeEM nudpoBLIe
Ne n/m P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pazgen 1. Mexanuyeckue siBJIeHUS
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 1 bubmmoreka [IOK
' OIUCAHUS https://m.edsoo.ru/7f41a4a6
b K
1.2 Bsanmoneiicteue ten 20 1 3 nommoreka O
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHEHUS 10 3 bubnmorexa [JOK
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2. Mexannueckne Ko.J1e0aHUS U BOJHBI
2.1 Mexanudueckue KoJjieOaHus 7 3 bubmmorexa [OK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHuueckue BOJIHBL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Utoro mno pazneny 15
Pasjaen 3. DileKTpOMarHuTHOE 1MoJie M 3JIeKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJie U 6 5 bubnnoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Paznen 4. CBeTOBBIE SIBJEHHS
4.1 3aKoHBI PACIPOCTPAHEHUSI CBETA 6 2 bubnuorexa [IOK



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

bubmuoreka [JOK
4.2
JIuH3bl U onrTHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
4. P 2
3 a3JI0)KeHHE OeJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBBIE SIBJIEHUS
bubmmoreka [IOK
51 Hcnyckanue u MOrIonieHrne CBeTa arToMoOM 4 1 httos://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 C 6 1
TPOCHHE ATOMHOTO Hipa https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.3 A 7 1
AACPHEIC peatiiid https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasznen 6. IloBToOpuTe 1bH0-00001IAK0 M MOLYJIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 9 bubnuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27



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/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHusl

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

®du3rKa — Hayka O MPUPOJIE.
SBnenus npupoasl. dusnyeckue
SBJICHUS

3.09.25.

MexaHn4decKkue, TeIUIOBBIE,
AIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIEC SBJICHUS

5.0925.

duznueckue BEITMUYUHBI U UX
W3MEpeHHE

10.09.25.

Ypok-uccnenoanue "N3mepenne
TEMIEPATyphl MPU TOMOIIN
KHUJKOCTHOTO TEPMOMETpA U JaTUHKa
TemnepaTrypsl"”

12.09.25.

Kak ¢u3uka u gpyrue ecTeCTBEHHbIE
HayKH U3y4aloT IPUPOY.
EctecTBeHHOHAYYHBIN METOT
no3Hanusa. Onucanue GU3NICCKUX
SIBJIEHUH C IIOMOIIBIO MOZEIEH

17.0925.

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

VYpok-uccnenosanue "[Iposepka
TUIIOTE3bI: JAJIBHOCTD IOJIETA IIAPHKA,
MYLEHHOTO0 TOPU30HTAJIBHO, TEM
Oosblie, yeM 00JIble BbICOTA ITycKa"

19.09.25.



https://m.edsoo.ru/ff09f72a

Crpoenue BemectBa. OIMBITHI,

bubmuoreka [JOK
7 OKa3bIBAIOIIME JUCKPETHOE CTPOCHUE 24.09.25.
a HIHC JICKP P https://m.edsoo.ru/ff09fe0a
BEIIECTBA
bub6mmorexa [{OK
8 BIKEHIUE YaCTUI[ BEI[ECTBA 26.09.25.
A et https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OnbITHI 1O
9 HaOJIIOCHUIO TEIIJIOBOTO PACIIMPEHUS 1.10.25.
ra3oB»
10 ArperatHbie COCTOSIHHS BEIIECTBA 4.10.25.
B3anMocBsI3b MeX Ty CBOMCTBAMU
BEIIECTB B PA3HBIX arperaTHBIX
COCTOSHUSAX U UX B K
11 15.10.25. nomorexa 1O
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
OCc0OEHHOCTH arperaTHbIX COCTOSTHUM
BOJIBI
Mexannueckoe OBMKECHHUE. BuG 1OK
noInoTEKA
12 PaBHOMEpHOE U HEPABHOMEPHOE 18.10.25.
P P P https://m.edsoo.ru/ff0a05c6
JIIBUKEHUE
bu6mmoreka [IOK
13 Ckopoctb. EqueuIne ckopocTu 22.10.25.
p A H p https://m.edsoo.ru/ff0a079c
bu6mmoreka [JOK
14 Pacyer myti ¥ BpeMeHU IBUKEHUS 25.10.25.
Yt p a https://m.edsoo.ru/ff0a0ae4
Nuepuus. 3akoH nHEPLINU.
15 BSaI/II)MO elicTBre TeJ‘IpKaK OpU4rHAa 29.1025 Bubmorexa OK
a p ' ' https://m.edsoo.ru/ff0a0c10
W3MEHEHHS CKOPOCTH JIBIKEHUS Tell
[InoTHOCTH BemiecTBa. Pacuer Macchl bubmuoreka [JOK
16 31.10.25.
1 00BbeMa Tena o €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JIaGopatopHas pabota «Onpenenenue 5.11.25



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

IIJIOTHOCTH TBEPJOTO TEJIA»

Pemenue 3agag mo reme "ImoTHOCTE

bubmuoreka [JOK

18 7.11.25.
BeniecTna https://m.edsoo.ru/ff0al23c
Cuna xak xapakTepucTuKa
19 B3anMoeicTBus Ten. Cuna 12.11.25.
yrnpyroctH. 3akoH ['yka
JlabopaTtopHnas pabota «3ydyenue
3aBUCHMOCTH PACTSKCHHS
20 14.11.25.
(medopmarnyiv) Ipy>KMHBI OT
MPUIIOKEHHON CUJIBDY
21 SAsnenue Tarorenus. Cuma TSDKECTH
CBs13b MEX1y CHIION TSAXKECTH U Bu6 OK
N oTeKa
22 Maccoii Tena. Bec Tena. Pemmenue 26.11.25. nommoreka L1
" " https://m.edsoo.ru/ff0a1778
3a1a4 1o teme "Cuia TsSHKeCcTH
Cuna TsKeCTH Ha IPYTruXx IUIaHeTax. bubnuoreka [IOK
23 28.11.25.
DU3NYECKUE XaPAKTEPUCTUKH TJITAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [JOK
24 N3mepenue cui. Jlunamomer 3.12.25.
P a P https://m.edsoo.ru/ff0al8cc
bub e OK
25 Bec Tena. HeBecomocth 5.12.25. uomoreka 1
https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CUJI, HallpaBJICHHBIX
. v . P bubmuoreka [JOK
26 10 OJTHO¥ TIPSIMOA. 10.11.25.
. https://m.edsoo.ru/ff0ala70
PaBHopelicTBYyIOIIAs CHIT
Pemenue 3a1au o teme
27 : 3 . 12.11.25.
PaBHoeiicTByIOIIAs cH
98 TpeHne ckoJIbKEHUS U TPEHUE MOKOSI. 17.12.25 bubnuoreka [IOK
Tpenue B pupo/ie U TEXHUKE T https://m.edsoo.ru/ff0alb9c
29 JIaGopatopHas pabota «/3yuenue 19.11.25. bubnuoreka [IOK



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

3aBHCUMOCTHU CHJIBI TPEHUS
CKOJIbKEHUS OT CUJIbI IaBJIEHUS U
XapaKTepa CONPUKACAKOIINXCS
IMOBEPXHOCTEIN

https://m.edsoo.ru/ff0alcc8

Pemenue 3agau Ha onpeneneHue

30 § y 24.11.25.
PaBHOJCHUCTBYIOIICH CHITBI
Pemenne 3amaa mo Temam: «Bec
31 tenay, «I'paduueckoe nzoOpaxeHue 26,1195 bubnuorexa [JOK
cui», «Cuibly, «PaBHOJENCTBYIOIIAS D https://m.edsoo.ru/ff0alde0
CHID»
KonTtponsHas paboTta no temam:
«MexaHn4eckoe IBIKEeHUe», «Macca,
32 IUIOTHOCTEY, «Bec Temay, 14.01.26
«I"padudeckoe n300paKeHUE CHID»,
«Cunbiy
33 Jasnenue. CriocoObl yMEHBIICHUS 1 16.01.26 bubmuorexa [JOK
YBEJINYEHHS JIABIICHUSL R https://m.edsoo.ru/ff0a20a6
JlaBieHue raza. 3aBUCUMOCTD Bu6 10K
nOJINOTEKA
34 aBJICHH ra3a oT 00bEMa, 21.01.26.
A https://m.edsoo.ru/ff0a2376
TEeMITepaTypbl
[Iepenaua naBiieHUS TBEPABIMU
P P bubmuoreka [JOK
35 TeJIaMH, JKHUJIKOCTSIMH U ra3aMH. 3aKOH 23.01.26.
https://m.edsoo.ru/ff0a25b0
ITackans
36 JlaBieHue B )KUJKOCTH U rase, 28.01.26 bubmuoreka [JOK
BBI3BAHHOE JEMUCTBUEM CUJIBI TSHKECTU R https://m.edsoo.ru/ff0a2718
Pemenue 3agau no reme «/laBieHue B bubmuoreka [JOK
37 30.01.26.
JKUJIKOCTH U Ta3e. 3akoH Ilackamsa» https://m.edsoo.ru/ff0a2826
38 CooOmaromuecs cocyabl 4.02.26. bubnunoreka [JOK



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

https://m.edsoo.ru/ff0a2970

bubmuoreka [JOK

39 IMuapaBauyueckuii mpece 6.02.26.
AP p https://m.edsoo.ru/ff0a3136
Manowmetpsl. IlopmiaeBoit
40 p ; p 11.02.26.
YKHUJIKOCTHBIN HacoOC
Atmocdepa 3emiu. [Tpuunnsl
CYIIIECTBOBAHUS BO3IYIITHOM
T - bubmmoreka [IOK
41 000J109kH 3eMTH. 3aBUCUMOCTh 13.02.26.
https://m.edsoo.ru/ff0a2b5a
aTMOC(EpHOTO JTABJICHUS OT BBICOTHI
HaJ[ YpPOBHEM MOPS
bu6moreka [IOK
42 Bec Bo3ayxa. AtmocdepHoe naBiicHHE 25.02.26.
X (bep a https://m.edsoo.ru/ff0a2b5a
N3mepenune atMochepHOTO TaBICHUS. bubmuorexa [JOK
43 27.02.26.
OnbiT Toppuuesiu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTBH aTMOC(HEPHOTO
44 aBJICHUS OT BBICOTHI HaJl YPOBHEM 4.03.26 bubmorexa [IOK
A AP D https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepous. AtmocdepHoe 6.03.26 bubnuoreka [JOK
JIaBJIEHME Ha PA3JIMYHBIX BEICOTAX R https://m.edsoo.ru/ff0a2fc4
Pemenne 3agau mmo teme
46 . 8 . 11.03.26.
ATtMocdepHoe 1aBiIeHNE
JlelicTBUE KUJIKOCTH U Ta3a Ha
bubmuoreka [JOK
47 MOTPYKEHHOE B HUX TEJO. 13.03.26.
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlaboparopHas pabota «Onpenenenue
BBITAIKMBAIOIIEH CUIIBI, b K
48 n 18.03.26. nommorexa 110

ﬂeﬁCTBYIOHleﬁ Ha TEJIO, IMOTPYKCHHOC
B XKHUJIKOCTBb»

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

49

JlaboparopHas paboTa 1Mo Teme
«MccnenoBanue 3aBUCMOCTH Beca
TeJla B BOJE OT 00BEMA MOTPY>KEHHOU
B XKUJKOCTHb 4aCTH TECJIa»

20.03.26.

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3514

50

IlnaBanue Ten

25.03.26.

bubmmoreka [{OK
https://m.edsoo.ru/ff0a3a96

51

JlabopaTtopHnast pabota
"KoncTpynpoBaHue apeomerpa mwin
KOHCTPYUPOBaHUE JTOIKU U
omnpeaeneHue e€ rpy3onoabEMHOCTH "

27.03.26.

52

Pemenne 3amgau no temaM: «IInaBanne
cyaoB. BozayxomniaBanuey,
«/laBrmeHue TBepIBIX TEIN, JKUIKOCTEH
H Ta30B»

1.04.26.

bu6moreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexanuveckast pabora

3.04.26.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

54

MoimnocTts. EquHuner MOIITHOCTH

15.04.26.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

55

Ypoxk-uccnenoanue "Pacuér
MOIITHOCTH, pa3BUBaeMOM MPH
noanéMe o Jjectauie"”

17.04.26.

56

IIpocTteie MexaHu3Mbl. Poiuar.
PaBHOBecue cuil Ha ppryare

22.04.26.

57

KonTposnpHas paboTa o teme
«/laBiieHHEe TBEPABIX TEI, )KUIKOCTEN
u ra3oB» / Beepoccuiickas
IIpoBepoyYHas pabora

24.04.26.

58

PesepBHeIit ypok. Pabota ¢ TekcTamu

29.04.26.

bu6mmoreka [JOK



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

1o teme «/laBneHue TBEPIBIX Tell,
XKUAKOCTEH U ra3oBy / Beepoccuiickas
poBepoyHas pabota

https://m.edsoo.ru/ff0a4ffe

59

Poruaru B Texuuke, ObITY U IPUPO/IE.
Jlaboparopnas padoTa
«HMccnenoBanue yciIOBH paBHOBECHS
pbIryaray

0.5

6.05.26.

bub6mmorexa [{OK
https://m.edsoo.ru/ff0a478e

60

Pemenne 3a1au o reme «Y CI0BUI
pPaBHOBECHS pbIyara

8.05.26.

bubmmoreka [{OK
https://m.edsoo.ru/ff0a48a6

61

Koaddumuent mosesnoro aercTpust
MexaHusma. Jlaboparopnas padota
«M3mepenue KII/] HakinoHHOM
TUTOCKOCTI

0.5

13.05.26.

62

Pemenne 3agau o teme "Pabora,
mortHocTh, KITI"

15.05.26.

bu6moreka [IOK
https://m.edsoo.ru/ff0a4c48

63

MexaHnnueckas Heprusl.
Kunernueckas 1 noteHanbHas
SHEprus

20.05.26.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHHUsI MEXaHUYECKOI
SHEPTHH

22.05.26.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEPUMEHT I10 TEME
"DKCIIEpUMEHTAJIbHOE ONIPECIICHHE
W3MEHEHUS KUHETUYECKOU U
MOTEHIMATBLHON SHEPTUH PU
CKaTBIBAHHMM TeJIa IO HAKIIOHHOMU
mI0cKoCcTH"

66

KonTponsHas pabota o Teme
«PaboTa 1 MOIIHOCTh. DHEPTHs»



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

67 PezepBHblii ypok. PaboTta ¢ Tekctamu 1 bubnuorexa [JOK
o Teme "Mexanuyeckoe ABuxKeHue" https://m.edsoo.ru/ff0adee6
PesepBubIit ypok. PaboTta ¢ Tekcramu
68 no teme "Pabora. MOIIHOCTS. 1
Ouneprus"
OBUIEE KOJIMYECTBO YACOB I10 68 12

[TPOTPAMME



https://m.edsoo.ru/ff0a4ee6

8 KUIIACC

KosunuecTBo 4acos DJIeKTPOHHbIE
Jara nudpoBLIe
Ne n/mm Tema ypoka Konrtposbnsie | IIpakTnyeckue op
Bcero H3ydeHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypchl
OCHOBHBIE IT0JI0KEHUSI
1 MOJIEKYJIIPHO-KMHETHYECKOM 1 5.09.25 bubnuorexa [JOK
TEOPHHU U UX OTBITHBIE R https://m.edso0.ru/ff0a5256
MTOATBEPIKICHUS
Macca 1 pa3Mep aTOMOB U
2 p p 1 4.09.26.
MOJIEKYJT
Monenu TBEPAOTO, )KUAKOTO U
3 razoo0pa3sHOro COCTOSHUN 1 9.09.25 bubmorexa [OK
P T https://m.edsoo.ru/ff0a540e
BEILECTBA
OObsicHEHNE CBOMCTB TBEPIOTO,
YKUJIKOTO U Ta3000pa3HOT0
4 COCTOSIHMH BEIIECTBA HA OCHOBE 1 12.09.25.
MOJIOKEHUH MOJICKYJISIPHO-
KHHETHYECKON TEOPUHU
Kpucrannmaeckue u amopdubie bubnuoreka [JOK
5 1 16.09.25.
Teaa https://m.edsoo.ru/ff0a5800
5 CmauvBaHUE U KallWUISIPHOCTb. 1 18.0.95 bu6mmoreka [JOK
[TOBEPXHOCTHOE HATSHKEHHE R https://m.edsoo.ru/ff0a5530
TemnoBoe pacimpenue u bubnmunoreka IIOK
7 pactump 1 23.00.25, 1
c)Katue https://m.edsoo.ru/ff0a5a26
Temmeparypa. CBS3b
8 patyP 1 25.09.25.
TEMIEPATYPBI CO CKOPOCTHIO



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

TCIIJIOBOT'O ABUXKCHUSA YaCTUIL

9 Buyrpennss sneprus. Crioco0bl 30,0975 bubmuoreka [IOK
U3MEHEHHs BHYTPEHHEH SHEPTUH R https://m.edsoo.ru/ff0a5c60
bub6mmoreka [{OK
10 Bunel Termonepenaun
A pel https://m.edsoo.ru/ff0a6412
VYpok-koHpepeHus
"[IpakTHUecKoe UCIOJIb30BaHNE
11 TEINIOBELIX CBOMCTB BEIIECTB U 2.10.25 bubnmorexa LOK
T https://m.edsoo.ru/ff0a65c0
MaTEPHAJIOB B IIEIISTX
sHeprocOepexxeHus"
12 KomnuectBo Temnotrl. Y eiabpHas 14.10.95 bu6moreka [IOK
TEIIOEMKOCTh T https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIUIOBOTO OaslaHca. Eu6 10K
HOIHOTEKA
13 TemnmooOMeH U TEMIOBOE 16.10.25.
https://m.edsoo.ru/ff0a7088
paBHOBecHE
JlaGopaTopHnas pabota
"UccnenoBanue sBICHUS bubmuorexa [JOK
14 21.10.26.
TEII000MEeHa MTPU CMEIIMBAHUT https://m.edsoo.ru/ff0a6a98
XOJIOJIHOM U ropsiyeit BobI"
Pacuer koan4yecTBa TEIIOTHI,
HE00X0JMMOT0 IS HArPEBAHUS
15 8 A P 23.10.25.
TeJa ¥ BBIICISAEMOTO UM IIPH
OXJIaXKIECHUU
JlaGoparopHasg padora
16 "On Ie) enzHHe . €IIbHOU 28.10.25 bubmiorexa LIOK
ped i | R https://m.edsoo.ru/ff0a6bb0
TEIIOEMKOCTH BEILlECTBA
OHeprus TOILTUBA. Y IeabHas b K
17 p a 30.10.25. nommorexa I10

TCIUIOTA CTOpaHUA

https://m.edsoo.ru/ff0a7b5a



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

[InaBnenue u oTBEpACBaHUE

bubmuoreka [JOK
2.10.25.18 KPUCTAININYECKUX TEIL. 4.11.25.
P https://m.edsoo.ru/ff0a71d2
VY enbHasg TEIU10TA ILIABICHUS
JlaGoparopHag padora
19 "On I;ILGJIIE:HI/IG p)JeJII)HOP“I 6.11.25 bubmnorera [TOK
P Y . T https://m.edsoo.ru/ff0a72fe
TEIUIOTHI IIJIABJICHUS JIba
20 [Tapoo6pazoBanue u 11.11.25 bubnuorexa [JOK
KOHjIeHcanust. Micnapenue T https://m.edsoo.ru/ff0a740c
Kunenwne. Y aensnas termiora
napooOpa3oBaHUs U Eu 1OK
nonmoTexa
21 KOHIEHCAIIMNA. 3aBUCUMOCTh 13.11.25.
A 1 https://m.edsoo.ru/ff0a786¢
TEMIIEPATYPhI KATICHUS OT
aTMOC(hepHOTO TaBJICHHS
BrnaxnocTs Bo3ayxa.
JlaGopaTtopHnas pabota bubnuoreka [IOK
22 g . 25.11.25.
Onpenenenre OTHOCUTENBHOM https://m.edsoo.ru/ff0a7628
BJIAXKHOCTH BO3ayxa"
Pemtenue 3amay Ha onpeneneHue
23 . et 27.11.25.
BJI&YKHOCTH BO3/TyXa
[TpuHIHIBI PaOOTHI TEMJIOBBIX
purareieil. [laposas TypOuna.
24 A P P 2.12.25.
JIBurarens BHyTPEHHETO
CropaHus
KIIJI TenmoBoro gBurares.
25 TenmoBele ABUTaTEIN U 3aIlIATA 4.12.25 bubmmorexa [IOK
a 5 H D https://m.edsoo.ru/ff0a7c7c
OKpYyXaromei cpeipl
3aK0H COXpaHEHUS U
26 P 16.12.25.

IpeBpaliCHUus SHCPIrUn B



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

TCIUIOBBIX ITpOoLeccax

27

IToaroroBka Kk KOHTPOJIBHON
pabote 1o Teme "TeruioBbie
siBJIeHUS. VI3MeHeHne
arperaTHbIX COCTOSIHUI
BelecTa"

18.12.25.

bu6mmorexa [{OK
https://m.edsoo.ru/ff0a83f2

28

KonTponsHas pabora no teme
"TerIoBsIe SABJICHHUS.
W3meHeHne arperaTHbIx
COCTOSIHMM BemiecTna'

23.12.25.

bubmmoreka [{OK
https://m.edsoo.ru/ff0a86ae

29

DnekTpusanus tein. [[Ba poga
ANEKTPUIECKUX 3aPSI0B

13.01.26.

30

Ypok-uccienoBanue
"DnexTpu3zanus Te’1 UHAYKIUEH
U MPHU CONMPUKOCHOBEHHUM "

15.01.26.

31

B3anmopaericTBue 3apsoKeHHBIX
ten. 3akoH Kymona

20.01.26.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a87e4

32

DIIEKTPUYECKOE TI0JIE.
HanpsixkenHoctb
aneKkTpudeckoro nois. [Ipunun
CYIEPIO3UINH FIEKTPUUECKUX
nojiei

22.01.26.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8a0a

33

Hocwutenu snexrpuueckux
3aps/10B. DIIEMEHTApHBIN 3apsil.
Crpoenue aToma

27.01.26.

34

IIpoBOAHUKHN M JUIIEKTPUKH.
3aKOH COXPaHEHHUs
3JIEKTPUYECKOT0 3apsizia

29.01.26.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8ef6



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6

Pemenue 3anau Ha npuMeHEHUE

bubmuoreka [JOK

35 3.02.26.
CBOMCTB JJIEKTPUYECKUX 3apsA0B https://m.edsoo.ru/ff0a90cc
DneKTpUYECKUui TOK, YCIOBUSA
36 ero cyiiecTBoBanus. McTouHUKU 5.02.26 bubmorexa HOK
yi : D https://m.edsoo.ru/ff0a95a4
AIEKTPUIECKOTO TOKA
bubmmoreka [IOK
37 E€HCTBUS DJICKTPUUECKOr0 TOKA 10.02.26.
A p https://m.edsoo.ru/ff0a96b2
VYpox-uccnenosanue "JleiictBue
38 AEKTPUIECKOTO TTOJISI Ha 1 12.02.26.
MPOBOJIHUKHU U JTUAIEKTPUKHU"
39 DJIEKTPUYECKHI TOK B METaJlIax, 20.02.26 bubmuorexa [JOK
HKUAKOCTAX M razax D https://m.edsoo.ru/ff0a9838
OexTpudecKas 1enb u eé
40 P 1 26.02.26.
COCTaBHBIE YaCTH
Cuna Toxka. JlabopaTopHas
41 abora "H3mepenue u 0.5 3.03.26 bubmorera [IOK
P P | ' D https://m.edsoo.ru/ff0ag8bd6
pPETYIMPOBAHUE CHITBI TOKA
DJICKTPHYECKOE HAMPSIKEHHE.
Boastmerp. JIabopaTtopHas bubanoreka [IOK
42 ©1p. TAbOPATOP 0.5 5.03.26. 1
pabota "U3mepenHue u https://m.edsoo.ru/ff0a%14
peryaupoBaHue HanpsHKeHus "
ConpoTHBIICHUE POBOTHUKA.
43 V nenpHOE CONMPOTHUBIIEHIE 10.03.26 Bubmorexa OK
P D https://m.edsoo.ru/ff0aa738
BEIIIECTBA
JIaGoparopHas paboTa
"3aBHCUMOCTD DJICKTPUUECKOTO b K
44 P 1 12.03.26. nomotexa 10

COIIPOTUBJICHUS ITPOBOJHUKA OT
€ro JJIMHBI, IJI1oIaaun

https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

MOTIEPEYHOTO CEYCHHUSI U
Marepuana"

3aBHUCHUMOCTh CHJIBI TOKA OT

bu6mmorexa [{OK
45 HarnpspkeHus. 3akoH Oma s 17.03.26.
p s https://m.edsoo.ru/ff0aad4a
ydacTka Ienu
JlabopaTtopHnas pabota
"UccnenoBanue 3aBUCUMOCTH
46 CHUJIBI TOKA, UYIIETO Yepe3 19.03.26 bubnuorexa [JOK
PE3UCTOP, OT CONPOTUBIICHHS D https://m.edsoo.ru/ff0aa04e
pEe3UCTOpPA U HAMPSIKSHUS HA
pe3ucrope"
TlocnenoBaTenbpHOE U
47 MapauieTbHOE COCTUHCHUS 24.03.26.
MIPOBOTHUKOB
JlaGopaTtopHnas pabota
"IIpoBepka npaBuia ClIOKEHUS
48 HaIpsHKEHUH TTPU 26.03.26 bubmorexa TOK
P P D https://m.edsoo.ru/ff0aaa58
MOCJIEIOBATEILHOM COEIMHEHUU
JIBYX pe3UCTOpPOB"
JlaGopaTtopHnas pabota
"IIpoBepka npaBuia AJisi CUIIbI bubnuoreka [JOK
49 31.03.26.
TOKa MM NapajuieIbHOM https://m.edsoo.ru/ff0aadle
COCJIMHEHUH PE3UCTOPOB"
Pemenue 3a1ay Ha IpUMEHEHHE
50 3akoHa OMa 1719 pa3InyHOTO 2.04.26 bubmorexa [IOK
p D https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS MPOBOIHUKOB
PaGota u moutHOCTH bubnnoreka K
51 m 14.04.26. omuotexa 10

QJICKTPUYICCKOTO TOKaA. 3akoH

https://m.edsoo.ru/ff0ab124
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https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124

[xoyna-Jlenna

JIaboparopHas paboTa
"Onpeznenenne padOTH U

bub6mmoreka [{OK

52 16.04.26.
MOILHOCTH 3JIEKTPUYECKOTO https://m.edsoo.ru/ff0ab3e0
TOKa"
DNEeKTPUUYECKUE LIETTH 1
53 MOTPEOUTENN DIEKTPUUECKON 21.04.26 bubnuorexa [JOK
sHepruu B ObITy. KopoTkoe R https://m.edsoo.ru/ff0ab660
3aMBIKaHHE
ITocTOAHHBIE MAarHUTEL, X
54 g 23.04.26.
B3aUMOJIEHCTBHE
VYpok-uccnenoBanue "N3yueHne bubmuorexa [JOK
55 y . 28.04.26.
MOJIEN TOCTOSIHHBIX MarHuTOB https://m.edsoo.ru/ff0ac3d0
MaraunTtHOoe nojie. MarHuTHOE
56 mose 3eMIu U ero 3HauYeHue s 30.04.26 bubmiorexa HOK
a R https://m.edsoo.ru/ff0acOba
JKU3HU Ha 3eMiie
[ToaroToBka Kk KOHTPOJIBLHOM
pabore 1o Teme
"DnexkTpuuecKue 3apsbl. bubnunoreka [JOK
57 5.05.26.
3apsiKEHHbIE TeJla U UX https://m.edsoo.ru/ff0abd2c
B3auMoaeiicTBud. IlocTosTHHBIN
3JIEKTPUYECKUN TOK"
KonTtponbHas paboTa o treme
"DyeKTpUUecKHe 3apsiabl.
3apspKeHHBIE TeIa U UX bubnmunoreka IIOK
58 p 8.0-5.26. 1

B3auMozeincTBud. [IocTosTHHBIN
ANIEKTpUUYECKHi TOK" /
Bcepoccuiickas npoBepoyHas

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0ab3e0
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pabota

59

PezepHblii ypok. Pabora c
TekctaMu 1o Teme "[locTosIHHBIM
AIIEKTpUYECKHA TOK" /
Bcepoccuiickas npoBepoyHas
pabota

bu6mmorexa [{OK
https://m.edsoo.ru/ff0acdc6

60

OmnsiT Dpcrena. MarautHoe
I10JI€ AJIEKTPUYECKOTO TOKa
MarauTHO€E 1oJi€ KaTyIIKH C
TOKOM

12.05.26.

bubmmoreka [{OK
https://m.edsoo.ru/ff0acld2

61

HpI/IMeHeHI/Ie QJICKTPOMAarHuToOB
B TexHuke. JlabopartopHast
pabota "U3yueHue aecTBus
MarHUTHOTO TOJIsl Ha MPOBOTHUK
C TOKOM"

0.5

14.05.26.

bu6moreka [IOK
https://m.edsoo.ru/ff0ac74a

62

DIEeKTPOABUTATENH MIOCTOSTHHOTO
Toka. Mcronp30oBanue
AJIEKTPOIBUTATENICH B
TEXHUYECKUX YCTPOMCTBAX M Ha
TpaHcnopre. JlabopaTopHas
pabota "KoHcTpynpoBaHue u
u3ydeHue paboThl
aneKkTpoaBurarens"

19.05.26.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac86¢c

63

OnbiThl Papajes. 3aKoH
3IIEKTPOMArHUTHOW MHIYKIUU.
IIpasuio Jlenua

21.05.26.

64

OnekrporeHeparop. CriocoOb
MOJTYYCHUS DIIEKTPUICCKON
SHEPIruu. DIIEKTPOCTAHIINU HA

26.05.256.



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

BO300HOBJIIEMBIX UCTOYHUKAX
SHEPTUU

65

[ToaroroBka Kk KOHTPOJIBHON
paboTte 1o Teme
"DJIeKTpUUECKHEe U MarHUTHBIC
siBIICHUS"

66

KonTponsHas pabora no teme
"DJIeKTpUUECKHEe U MarHUTHBIC
siBIICHUS"

bubmmoreka [{OK
https://m.edsoo.ru/ff0ach14

67

PesepsHslii ypok. Pabora ¢
TekctaMu 110 Teme "TernmoBrie
saBiieHUd"

bu6moreka [IOK
https://m.edsoo.ru/ff0accse

68

PesepsHblit ypok. Pabora ¢
TEKCTaMU I10 TeMe "MarauTHele
saBJjeHus"

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

68

145
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9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoasubie | IlpakTuueckue op
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl

MexaHnueckoe JBHKEHHUE.

1 1 1.09.25.
MarepuanbHas TOUKa

9 Cucrema orcuera. OTHOCUTEILHOCTD 1 3.09.25 bubmmoreka [{OK
MEXaHUYECKOTO JIBUKECHUS DA https://m.edsoo.ru/ff0ad474
PaBHOMEpPHOE ITpsAMONIMHEHOE bubnuoreka [IOK

3 1 4.09.25.
NIBIDKECHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsIMOSIMHEHOE

4 nekeHne. CpeqHsisi © MTHOBEHHAS 1 8.09.25.
CKOPOCTh
[IpsimonrHENHOE PAaBHOYCKOPEHHOE bubnuoreka [IOK

5 1 10.09.25.
JIBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHHUSI. 1 11.09.25.
I'paduk ckopoctu
JlaboparopHas padota "Onpenenenue

CKOPEHHUS Tella IpU bubnnoreka [JOK

7 YOKOP P 1 1 15.09.25, »
PaBHOYCKOPEHHOM JIBHKEHHUH T10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM IJIOCKOCTH"
CBoOoHOe nagenue Tei. OMmbIThI

8 AHoe A 1 17.09.25,
lanunes

9 PaBHOMEpHOE IBMKEHHE TIO 1 18.09.25 bubnuorexa [IOK
okpyxHoctu. [lepron 1 yactota R https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpamienus. JIuneiHas u yriaosas

CKOPOCTHU
10 LlenTpOoCTpEMUTENBHOE YCKOPEHHE 22.09.25.
11 IIepseiit 3akoH HeroTona. Bexrop 24.09.95. bubnuorexa [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. 55 09,25 bubnnorexa [JOK
PaBHoOIeiicTBYOIIAsK CHJTa R https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HeroToHa. 59 09.25. bubnuorexa [JOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npuMEHEHUE 51025 bubmuorexa [JOK
3akoHOB HproToHa R https://m.edsoo.ru/ff0aeb6c
bu6moreka [IOK
1 . r 13.10.25.
> Cuna ynpyrocti. 3akor I'yka https://m.edsoo.ru/ff0aeca2
Pemenue 3agay mo teme «Cuia
16 15.1025.
YOPYTOCTH
17 JlabopaTtopHas pabora «OnpenenecHue 16.10.25 bubnuoreka [IOK
JKECTKOCTH IIPYKHHBI» D https://m.edsoo.ru/ff0aee28
bu6mmoreka [JOK
18 Cuna Tpenus 20.10.26. https://m.edsoo.ru/ff0af738
19 Pemenne 3agay mo teme «Cuia 22.10.25. bubnmuoreka [JOK
TPEHUS https://m.edsoo.ru/ff0afa26
JlaboparopHnas padota "Onpenenenue bubnunoreka [JOK
20 23.10.25.
ko3 duimenTa TpeHUS CKOIBKCHUS" https://m.edsoo.ru/ff0af8be
Pemenne 3agau no teMe "3aKOHEBI Bu6 10K
nonIMoTeKa
21 H . . 27.10.26.
LIOTOf'{a Cina ynpyrocti. Citna https://m.edsoo.ru/ff0afb8e
TpPEeHUS
29 Cuna TSKeCTH U 3aKOH BCEMUPHOTO 59 1026. bubnunoreka [JOK

TATOTEHHSL. Y CKOpEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044
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najacHus

VYpoxk-koHpepenuus "JIBkeHne et

23 BOKPYT TPaBUTALIMOHHOTO I[EHTpa 30.10.25.
(Conneunas cucrema). ['anaktuku"
Pemenue 3agau mo reme "Cuna
24 TS2KECTH U 3aKOH BCEMHUPHOTO 3.11.25 bubmorexa HOK
. P T https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 [IepBas kocMu4eckasi CKOPOCTb. £ 1195 bubnuorexa [JOK
HeecoMocTh 1 TIeperpy3Ku B https://m.edsoo.ru/ff0af33c
PaBHOBecne MmaTepuanbHON TOUKH.
AOGCOTIOTHO TBEPIOE TEIIO.
26 PaBHOBecue TBEpAOTO TENA C 6.11.25 bubmorexa LOK
. P D https://m.edsoo.ru/ff0afe36
3aKpEIIEHHOW OChIO BpAIlCHUSI.
MowmeHnT cunsl. LlenTp TsixecTn
PaBHOBeCHEe MaTepuaIbHON TOYKH.
AOGCOTIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpAOTO TENa C 10.11.25.
3aKpEeIIEHHOW OChIO BpalllEHUsI.
MowmeHnT cuisl. LlenTp Tsxectu
Pemenne 3agau o reme "MoMeHT bubnmuorexa [JOK
28 . 12.11.25.
cuibl. LleHTp TsKecTH https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOJILHOM paboTe MO
29 TeMe "MeXaHHYeCKOe JIBHIKCHHE 13.11.25 bubmorexa HOK
. ”H ’ T https://m.edsoo.ru/ff0b0408
BsaumoneiicTBue Ten
KonTponsHas paborta o Teme Bu6 10K
nonIMoTeKa
30 "MexaHu4eckoe JBUKEHUE. 24.11.25.
. g " https://m.edsoo.ru/ffOb06ec
BzaumoneiicTBue Ten
31 Nmnynsc Tena. Ummynse cuisl. 3akoH 27.11.25. bubnuorexa [IOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
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COXpaHEHUs UMITyJIbCa. YIIPYroe U
HEYIIPYroe B3auMOJCHCTBUE

https://m.edsoo.ru/ffOb07fa

Pemenue 3amaq mo reme "3akou

bubmmoreka [{OK

32 1.12.25.
COXpaHEHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢c
Vpoxk-koudepenmus "PeaktuBHoE
33 P deperu ) 3.12.25.
JIBUKCHHEC B IPUPOJIC U TEXHUKE
bubmmoreka [{OK
34 Mexanndeckas paboTa ¥ MOITHOCTh 4.12.25.
p - https://m.edsoo.ru/ff0b0a84
bubmmoreka [{OK
35 Mexanndeckasi paboTa U MOIITHOCTH 8.12.25.
P - https://m.edsoo.ru/ffOb0db8
JlabopaTtopHas pabora «OnpeneneHue
a0O0TBI CHITBI TPEHUSI TIPH
36 P P P 10.12.25.
PaBHOMEPHOM JBHKEHUU TeJIa 10
TOPU30HTAIBHON TTOBEPXHOCTH
CBs13b HEPrUU U pabOTHI.
37 P P 11.12.25.
[TorenumanpHast SHEPTUS
Kunernueckas sueprus. Teopema o bubmuoreka [JOK
38 . 15.12.25.
KUHETUYECKON SHEPrUuun https://m.edsoo.ru/ff0b0c32
3aK0H COXpaHEHUS YHEPTUHU B
39 P P 17.12.25.
MEXaHUKe
JlaboparopHas pabota «/3yuenue bubnnoreka [JOK
40 18.12.25.
3aKOHA COXPaHEHUS YHEPTUN https://m.edsoo.ru/ff0b12fe
KonebarenbHoe ABMIKEHHE U €TO bubmuoreka [JOK
41 22.12.25.
XapaKTePUCTUKHU https://m.edso0.ru/ff0b1858
3aryxaronue KojiebaHus. bubnuoreka [IOK
42 24.12.25.
Breinyxkaennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
MareMaTH4YeCKU U 1T WHHBINA
43 Py 25.12.25.

MasATHUKH
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44

VYpoxk-uccnenopanue «3aBUCUMOCTb
nepro/ia KojiebaHuil OT KECTKOCTH
IIPY>KUHBI ¥ MacChL Ipy3a»

29.12.25.

bubmuoreka [JOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpanienue 3Hepruyu npu
MeEXaHNYECKNX KOJIeOaHmIX

12.01.26.

46

JlabopaTtopHas pabora «OnpeneneHue
4acTOTHI U IEpUOAA KoJieOaHu
MPYKUHHOTO MasSTHHKA»

14.01.26.

bubmmoreka [IOK
https://m.edsoo.ru/ff0blaec

47

JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCUMOCTH TTEPH0/1a KOJIeOaHMi
rpy3a, IOABCHICHHOTO K HUTH, OT
MAacchl Tpy3a»

15.01.26.

bu6moreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoJiHbI. CBOWCTBA
MEXaHHYECKUX BOJIH. [IpoonbpHbIE U
MOTEPEYHBIE BOJHBI

19.01.26.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypoxk-koudepennus "MexaHndeckue
BOJIHBI B TBEPJIOM TEJIE.
CelicMuueckue BOJHEI"

21.01.22

50

3Byk. PactipocTpaHenue 1 0TpakeHue
3ByKa

22.01.26.

51

Ypok-uccnenosanue "HabmrogeHune
3aBUCHUMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

26.01.26.

52

I'poMKOCTB 3BYKa U BBICOTA TOHA.
AKyCTHUECKHI PE30HAHC

29.01.26.

53

Ypok-koHpepeHmus "YnpTpa3ByKk u
nH(Pa3BYK B IPUPOJIE U TEXHUKE"

2.02.26.

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

54

IloaroroBka k KOHTpOJ’IbHOﬁ pa60Te 18(0)

4.02.26.

bu6mmoreka [JOK
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Teme "3aKOHbI COXPaHEHHUS.
Mexannueckue KoJieOaHus U BOJIHBI"

https://m.edsoo.ru/ff0b25f0

KonTtposnsHas paboTa o teme

95 "3akoHbI coXpaHeHUs1. MexaHn4ecKue 5.02.26.
KoJieOaHus U BOJIHBI"
DNeKTPOMarHuTHOE TOJIE. bubnuorexa [JOK
56 9.02.26.
DNeKTPOMarHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
o7 CBoiicTBa AJIEKTPOMATHUTHBIX BOJIH
Ypok-konpepenuus "lkana
3NEKTPOMAarHUTHBIX BOJIH. bubnuoreka [IOK
58 11.02.26.
Hcnonb30BaHUE 3IEKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJI1 COTOBOM CBSI3M"
VYpok-uccnenoBanue "N3yueHne
. bu6mmoreka [IOK
59 CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C 12.02.26.
" https://m.edsoo.ru/ffOb2c6c
TTOMOTIIIBI0 MOOMIIBHOTO TenedoHa
Pemenue 3a1au Ha onpeneneHue
60 YaCTOTHI U JUTMHBI DJIEKTPOMAarHUTHOM 25.02.26.
BOJIHBI
DneKTpOMarHuTHasl MPUpPOJa CBETA.
61 CkopocTth cBeTa. BomHOBBIE CBOIMCTBA 26.02.26 bubmorexa HOK
P ) D https://m.edsoo.ru/ff0b31d0
cBeTa
Hctounuku ceta. [IpsamonnnHeitnoe
bubnuoreka [JOK
62 pacrnpoCcTpaHeHHE CBETA. 3aTMEHUS 2.03.26.
https://m.edsoo.ru/ff0b3658
Connua u JlyHsl
3aKoH OTpaXeHUs CBETa. 3epKaia.
63 Pemenue 3agau Ha IpUMeEHEHHE 4.03.26 bubmnorexa [IOK
P D https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKCHHSI CBETa
64 IIpenomnenue cBera. 3akoH bubnuoreka [IOK
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IMpCIOMIICHUSA CBCTA

https://m.edsoo.ru/ff0b3aea

[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.

bubmmoreka [{OK
65 Hcnonp30BaHne NOJTHOTO BHYTPEHHETO 5.03.26.
yip https://m.edsoo.ru/ff0b3c5c
OTPa)KEHHUS B ONITUYECKUX CBETOBOJAX
JlaboparopHas padota "HMccrnenoanue
3aBHCUMOCTH yTJIa MPeIOMIICHUS
66 4 P 11.03.26
CBETOBOTO JIy4ya OT YIJia MaJieHus Ha
rpanuue "Bo3yXx-cTexsio""
VYpoxk-koupepennus "Vcnonp3oBanue
67 IOJIHOTO BHYTPEHHETO OTPAKCHHU: 12.03.26.
CBETOBO/IbI, ONITUKOBOJOKOHHAS CBS3b'"
bu6moreka [IOK
68 JInuzel. OnTryeckas cujia JTUH3BI 16.03.26.
https://m.edsoo.ru/ff0b3f2c
bu6mmoreka [IOK
69 [TocTpoenne n3o0pakxeHU B TMH3aX 18.03.26.
P P https://m.edsoo.ru/ff0b444a
JIaGopaTtopHas padora "Omnpeneneaue
70 dhoxk EHOFE aCfTOHHI/IH u 01;)'ITI/I‘IGCKOI71 19.03.26 bubmorexa IOK
Y P . . R https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAIOIIICH JIMH3BI
Ypok-koHpepenius "OnTuyeckue bubnuoreka [JOK
71 . 23.03.26.
JINH30BBIC TPUOOPHI https://m.edsoo.ru/ff0cOa7e
bubmuoreka [JOK
72 I'na3 xak ontuueckast cuctema. 3peHue 25.03.26. K
https://m.edsoo.ru/ff0b4684
VYpoxk-kondepennus "JledhekTs
73 P Geperuuis “Jled . 26.03.26.
3penusi. Kak coxpaHuTh 3peHHe
Pa3noxxenue 6enoro cBeTa B CIEKT).
OnbiTel HhtoTOHA. CrioxkeHnne b K
74 30.03.26. nommorexa [O

CIICKTpAJIbHBIX IBETOB. I[I/ICHepCI/ISI
CBCTa

https://m.edsoo.ru/ffOc0f4c
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Jlaboparopnas pabota "OnbITHI IO
Pa30oKEeHUI0 OEJIOr0 CBETA B CHEKTP U

bubmmoreka [{OK

75 BOCIIPHATHIO IIBETA IPEIMETOB IIPU UX 2.04.26.
p H pedl p https://m.edsoo.ru/ff0cOe2a
HaOJI0IEHUH Yepe3 [BETOBEIC
¢bwtbTph"
VYpok-npaktukym "BosHOBbIE
76 CBOWCTBa CBETa: JUCIIEPCHS, 4.04.26.
uHTepdepeHus u nudpaxuus”
OmneiTel Pezepdopaa u rmianerapHast bubnnorexa [JOK
77 5.04.26.
MOJICIIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynater bopa. Monens aroma bopa 13.04.26.
Hcnyckanue u OTJIONIEHHE CBETa Bu6 OK
79 aromoM. KBaHTEI. JImHEeHuaTwIe 15.04.26. nomorexa 1
https://m.edsoo.ru/ff0c144c
CHEKTPBI
VYpoxk-nipaktukym "HabGmonenune bubnuoreka [IOK
80 . 16.04.26.
CIIEKTPOB UCITYyCKaHUS https://m.edsoo.ru/ff0c1550
81 PagyoakTHBHOCTE U €€ BUIBI 20.04.26 bubmorera [JOK
s g D https://m.edsoo.ru/ff0c1672
Crpoenne atomHoro sapa. Hykimonnas bubnuoreka [JOK
82 22.04.26.
MOJIENb https://m.edsoo.ru/ffOc18ac
83 PanuoakTuBHBIE TPEBpAILICHUSL. 23.04.96. bubnnoreka [JOK
H3oTtomnmr https://m.edsoo.ru/ff0clald
84 'I‘DCIJ_IGHI/IG 3aJ1a4 110 TeMe: ) 27 05.96. bubnuoreka [JOK
PaanoakTuBHbBIE TpEBpaILlCHUS https://m.edsoo.ru/ffOclb4a
85 [lepnon nomypacnana 29.05.26.
Vpoxk-xkoHdepenus "PagnoakTHBHEBIE
P Gep bubnmuoreka [JOK
86 W3IIy4EeHHS B IPUPOJE, MEAUIIMHE, 30.04.26.

TEXHUKE"

https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126

SnepHblie peakuu. 3aKOHBI

bubmuoreka [JOK
87 COXpaHCHU: 3aps0BOro0 U MacCOBOTO 4.05.26.
P DAL https://m.edsoo.ru/ff0c1c58
qucen
DHeprus cBA3M aTOMHbIX siziep. CBA3b bubnuorexa [JOK
88 6.05.26.
MAaccChl ¥ SHEPTUHU https://m.edsoo.ru/ff0cld7a
Pemenue 3amgau mo reme "Anepueie
89 > 3 HeP 7.05.26.
peakiuu
90 Peakuuu cuHTe3a u neneHus saep. 13.05.26 bubnuorexa [JOK
Hcrounuku suepruu CoHIa U 3BE3]1 R https://m.edsoo.ru/ff0c1e88
VYpoxk-koudepennus "AnepHas
sHepreTuka. JlencTBus
91 p A o 14.05.26.
PaIMOAKTUBHBIX U3TyIECHUN Ha KUBbIE
OpraHu3mbIl"
[ToaroroBka K KOHTPOJIBHOM paboTe MO
TeMme "DIEeKTPOMAarHuTHOE MOJIE. bubnuoreka [IOK
92 18.05.26.
DJIEKTPOMArHUTHbIEC BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBbIe siBIeHUS"
KonTponbnas pabora o teme
"DeKTpOMarHuTHOE TOJIE.
93 20.05.26.
DNEeKTPOMarHUTHBIE BOJHBL.
KBanToBsbIe siBIeHUS"
[ToBTOpEHME, 00OOIICHNE. Bu 1OK
nonmoTeKa
94 JlaGopaTopHbie pabOTHI IO KypC 21.05.26.
" P p“ P \ ey https://m.edsoo.ru/ff0c245a
BzaumopneiictBue Ten
IToBTOpenue, o0oOmeHue. Pemenne
95 ACUYETHBIX U KQYECTBEHHBIX 3aJ1a4 110 25.05.26 bubmnorexa [IOK
P | | R https://m.edsoo0.ru/ff0c2572
TeMe ""TennoBble mpolecchl
96 [ToBTOpenue, 0606menue. Pemenue bu6mmoreka [JOK



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

pacyeTHBIX M KaYECTBEHHBIX 3a/a4 10
teme "KII/] TeroBeix aBuraTenei"

https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, o6o0menue. Pemenne

bu6mmoreka [{OK
97 pacyYETHBIX U KQUECTBEHHBIX 33/1a4 I10 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anekrpoycTtaHOBOK"
[ToBTOpEenue, 060061IEeHNE.
98 JIaboparopHbIe pabOTHI IO KypC 1 1 bubmmorera [JOK
" P " Y https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBJICHUS
[ToBTOpenue, 0606menue. Pabora c
99 TEKCTAMU 10 TeMe "3aKOHBI 1 bubnmorexa LOK
. https://m.edsoo.ru/ff0c2d6a
COXPAaHCHHUS B MEXaHHUKE
[ToBTOpenue, o606menue. Pabora ¢
100 texctamu 1o teme "Konebanusa u 1 bubmorexa LOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o6menue. Pabora ¢
101 TekcTamu 1o TeMe "CBeToBbIE 1 bubmiorexa HOK
" https://m.edsoo.ru/ff0c3044
SIBJICHHUS
[ToBTOpenue, o606menue. Paborta ¢
102 TexcTtamu 1o teme "KBaHToBas u 1
sepHas puzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME
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IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITIPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA30OBAHUSI

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NpeaAMETHBLIC PE3YyJbTAaThl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpamMmMmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1.1

HCII0JIb30BATh U3YYCHHBIC TIOHATUA

1.2

pasiinydaTtb ABJICHUSA 110 ONHMCAHWIO HMX XapaKTCPHBIX CBOWCTB M Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIUX JaAaHHOC (1)I/I3I/II-IGCKOG SIBJICHUC

1.3

pacrno3HaBaTh MPOSIBIIEHWE W3YYEHHBIX (U3UYECKUX SBJICHUI B
OKpY)KaIOIlleM MHUpe, B TOM uucie (u3NYecKue SIBICHUS B MPUPOJIE,
MIPU 3TOM TEPEBOAUTH MPAKTUYECKYIO 3aauy B Y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (U3HUUECKUX SIBJICHUI

1.4

ONHCHIBaTh M3YYEHHbIE CBOWCTBA Tel W (PUIUUYECKHE SIBICHUS,
UCHONB3ys (DUM3MYECKHE BEIWYHUHBI, MPU OMUCAHUHM MPABUIBHO
TpPakTOBaThb (DU3UYECKUH CMBICI HCIOJb3YEMbIX BEIMYMH, HUX
0003HaYeHUS U SUHUIIBI (PU3UUECKUX BEIMYMH, HAXOAUTh (GOPMYIIbL,
CBS3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMYMHY C JAPYTHUMH
BEJIMYMHAMHU, CTPOUTH  TIpadUKHd  HM3YyYEHHBIX  3aBUCHMOCTEH

(1)I/ISI/ILICCKI/IX BCIINYNH

1.5

XapaKTCPHU30BaATh CBOMCTBA TCII, (I)I/I?»I/IIIGCKI/IG SIBJICHUSI W IIPOLCCCHI,
HCIIOJIB3Yyd H3YUCHHBIC 3aKOHBI, IIpU 3TOM [JaBaTb CJIOBCCHYIO
Q)OpMYHI/IpOBKy 3dKOHa MW  3allucCblBaTb €0 MAaTCMAaTH4YCCKOC

BBIPAXXCHHUC

1.6

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLECChl U CBOMCTBA Tel, B TOM
4yhclie M B KOHTEKCTE€ CHUTyallUd NPaKTHUKO-OPUEHTHPOBAHHOTO
XapakTepa: BBIABIATh IPUYUHHO-CICIACTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHue u3 1 — 2 jormyeckux maroB ¢ omopoid Ha 1 — 2
M3YYEHHBIX CBOWCTBA (PU3MUECKHUX SABJICHHUM, (PU3NUECKUX 3aKOHA MU

3aKOHOMCPHOCTH




1.7

pemath pacu€THble 3afaud B 1 — 2 nelCTBUS, UCIOJB3Ys 3aKOHBI U
(hopmyIibl, CBs3BIBAIONINE (PU3MUECKHUE BEIIMYMHBI: HA OCHOBE aHAIIM3a
YCIOBUSL 3aJauyd  3alUCBhIBATh KPAaTKOE YCJIOBHE, TOJCTAaBISATH
¢bu3nveckre BETUIUHBI B (JOPMYJIIBI M TPOBOAUTH PACUETHI, HAXOTUTh
CIIPpaBOYHBIC JAHHBIC, HCO6XOIII/IMBI€ AJId peUICHuA 3a1a4, OCHHUBATD

PEATUCTUYHOCTD MOJTYYCHHOUN (PU3UUECKON BEIIMUUHBI

1.8

pacrno3HaBaTh MNPOOJIEMBbI, KOTOPbIE MOYKHO PEIIUTh HPHU MOMOLIU
(1)I/ISI/I‘~IGCKI/IX METOOAOB, B OIHMCaHHUMU HCCIICAOBAHUSA  BbIACIATH
MpoBepsieMoe  MpeArnoJiokeHue  (Tumoresy),  pasinyarb U
HUHTCPHIPECTUPOBATH HOJ'Iy‘IGHHBIfI PE3yiIbTaT, HAXOIUTH OIIMOKH B

XO0J€ OIIbITa, A€JaTh BBIBOJBI 110 €TI0 pE3yJIbTaTaM

1.9

MPOBOJUTH OMBITHl MO HAOIIOJACHUIO (PU3UYECKUX SBICHUU WIH
(u3MYecKux  CBOMCTB  Tel:  (GOPMYJIHpPOBATH  MPOBEpsieMbIe
MPEANOJIOKEHUSI, COOMpaTh  yCTAaHOBKY M3  NPEIJI0KEHHOTO

000pyI0BaHus, 3alUCBIBATh X0/ OMbITa U (POPMYIUPOBATH BBIBOIbI

1.10

BBINIOJIHATE MPAMBIC HU3MCPCHHUA C HCIIOJIB30BAHUEM aHAJIOTOBBIX H
nu(pOBBIX MPUOOPOB, 3aMUCHIBATH IMOKa3aHUs MPHOOPOB C y4&€TOM

3a/TaHHOM a0COJTFOTHOM MOTPEITHOCTH U3MEPEHUI

1.11

MPOBOJUTHh  HCCIEOBAaHUE 3aBUCHMOCTH  OJHOW  (DHU3MYECKOM
BEJIMYMHBI OT JPYrod C WCIOJIb30BAHUEM TIPSAMBIX HW3MEPCHHM,
y4acTBOBaTh B IUTAHMPOBAHMM YYE€OHOTO HCCIICIOBAaHHS, COOMPATH
YCTAaHOBKY M BBITIOJIHATh U3MEPEHHUsI, CICAYsl MPEUI0KCHHOMY IIJIaHy,
(bUKCUpOBaTh PE3YJIBTATHl TOJYYCHHOW 3aBUCUMOCTH (PU3HUYECKHUX
BEJIMYMH B BUJIC MTPEIJIOKCHHBIX TAOJIHI] U TPAPHUKOB, JIETaTh BHIBOIBI

I10 pE3yJIbTaTaM HMCCICI0BAHHUA

1.12

IMPOBOANTL KOCBCHHBIC HU3MCPCHUA (1)I/ISI/IIIGCKI/IX BCJIIMYHMH, CJICAYA
npez[nox(eHHoﬁ HUHCTPYKIUU: IIPU BBITIOJIHCHUN I/I3MepeHI/Iﬁ CO6I/IpaTL
OKCIICPUMCHTAJIbHYIO YCTAHOBKY MU BBIUYUCIIATH 3HAYCHHC HCKOMOM

BCIINYHHBI

1.13

CO6J'IIO,Z[aTL IpaBHJia TCXHUKU 0€30I1acCHOCTH npu pa60Te C

1a00paTOpPHBIM 000PYIOBaHUEM

1.14

YKa3bIBaTb MPUHIUIIBI JeNCTBUA HpI/I60pOB H  TCXHHUYCCKHUX
YCTpOﬁCTB, XapaKTEeprU30BaTb HPUHIHIIBLI JeNCTBUSA N3Y4YCHHBIX
HpI/I60pOB N TCXHHUYCCKHUX yCTpOfICTB C IIOMOIIBIO HX OIIMCAaHMA,

HCIIOJIb3YA 3HaHUA 0 CBOMCTBaX (I)I/ISI/I‘-ICCKI/IX SIBJICHUI n




He00xoIMMbIe (PU3UYECKHUE 3aKOHBI 1 3aKOHOMEPHOCTH

1.15

NPUBOAUTH TpPUMEpPHl (HAXOAUTH HMHPOPMAIMIO O MpUMepax)
MPAKTUYECKOTO UCHOJIb30BAHUS (PU3MUECKUX 3HAHUH B MOBCEJHEBHOM
KU3HH JUis  oOecrieueHHss O€30MacHOCTH TIpu  oOpaimieHuu ¢
npuOopaMy U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHUS 3[J0POBbS U

coOII0CHNS HOPM 9KOJIOTMUECKOT0 IOBE/ICHNUS B OKpY Karolleil cpeze

1.16

OCYIIECTBIISITh OTOOP MCTOYHMKOB MH(pOpManuu B cetu MHTEpHET B
COOTBETCTBUM C 3aJIaHHBIM ITOMCKOBBIM 3alpoOCOM, Ha OCHOBE
AMEIOIINXCA 3HAHUM M MYTEM CpPAaBHEHHUS Pa3JIMYHBIX HCTOYHUKOB
BBIICNATh MHGPOPMAIUIO, KOTOpasl SBISETCS NPOTUBOPEUYMBOM WU

MOXET OBITh HEJIOCTOBEPHOI

1.17

HCIIOJIb30BATh pu BBIIIOJIHCHUH y4eOHBIX 3a1aHU I
HayYHOTIOMYJSIPHYIO  JIUTEpaTypy  (U3UYECKOTO  COJepKaHus,
CIpaBOYHBIE MaTepuaibl, pecypcbl cetn VHTepHeT, BianeTh
npuéMaM KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus NHGOPMAIIN

W3 OJTHOM 3HAaKOBOW CHCTEMBI B JPYTYIO

1.18

cOo3/1aBaTh COOCTBEHHBIE KPATKUE MACHMEHHBIC U YCTHBIE COOOIICHHS
Ha OCHOBE 2 — 3 WUCTOYHMKOB UHGOpPMAIMK (U3HIECKOTO
COJICpKaHUs, B TOM YHCJIE MYOJUYHO JeNaTh KPaTKue COOOIIEHUS O
pe3yiabTatax IPOCKTOB WM YYEOHBIX HCCICIOBAaHUN, TIPH STOM
IPaMOTHO HCIOJb30BaTh HW3YYCHHBIM IMOHITUWHBIN ammapar Kypca

(bu3MKH, COTPOBOK/IATh BRICTYIJICHUE MPE3eHTalUei

1.19

IIpHU BBIIIOJIHCHUHA y‘le6HI)IX IIPOCKTOB U I/ICCJ'IC,Z[OBaHI/Iﬁ pacipeacisiThb
00s3aHHOCTH B rpymnie€ B COOTBETCTBUU C IMOCTABJICHHBIMHA 3aJadyaMu,
CJIICAUTH 3a BBIIIOJHCHUCM IIJIaHa ﬂeﬁCTBHﬁ, aZICKBAaTHO OLCHHBATb
CcOOCTBEHHBIH BKJIIad B  JCATCIBHOCTbL TI'pPYIIIbI, BbICTPAHNBATDH
KOMMYHUKATUBHOC B38.PIMOI[€I>1CTBPI€, Y4YUTbIBaAsA MHCHUC

OKpYKaromux

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHMs

1.1

HCIIOJIb30BAaTh INNOHATHA




1.2

pas3iiniaTth ABJICHUA II0 ONMCAHWUIO HX XAaPaKTCPHBIX CBOWCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (1)1/131/1‘-1601(06 SABJICHHUC

1.3

pacro3HaBaTh NPOSIBICHUE U3YYCHHBIX (DU3MUYECKUX SBICHHHA B
OKPYKaIOILlEM MHUpE, B TOM uucie (U3NYECKUE SIBICHUS B MPUPOJE,
IpU ITOM IE€PEBOJUTH MPAKTUYECKYIO 3ajauyy B Y4eOHYIO, BBIICIATH

CYIIECTBEHHBIE CBOMCTBA (pU3HAKN) (PU3HUECKHX SBICHUIN

1.4

ONMCBHIBATh W3YyYEHHBIE CBOMCTBA Teln M (U3MUECKUE SBJIICHUS,
UCHONIb3ysl (DU3MYECKHE BEIWYHMHBI, HPU OMUCAHUM MPAaBUIBHO
TpakTOBaTb  (PU3WYECKUII  CMBICA  HMCHOJb3yEMBIX  BEJIMYMH,
0003HaYeHHS U EUHUIBI PU3UUYECKUX BEJIMYMH, HAXOAUTh (GOPMYIIbL,
CBA3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEJIMYMHY C JAPYTUMU
BEJIMYMHAMM,  CTPOUTh TpapUKd  U3YYEHHBIX  3aBHUCHUMOCTEN

(bMBUYECKUX BEIMYNH

1.5

XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3UYECKUE SIBJICHHUS M TPOIECCHI,
HCMOJIb3ysl HW3YYECHHBIE 3aKOHbBI, IMPU H3TOM JIaBaTh CJIOBECHYIO
(hopMyTUPOBKY 3aKOHa U 3alHCHIBAaTh €r0  MaTeMaTHYeCKOe

BBIpa)KEHUE

1.6

O0OBICHATH (PU3NUYECKUE TMPOIECCHI M CBOMCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyalldid MPaKTUKO-OPUEHTHPOBAHHOTO  XapaKTepa:
BBISIBJISITH IPUIMHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE U3 |
— 2 JIOTMYECKHMX INaroB ¢ MmoMombpio 1 — 2 HM3y4eHHBIX CBOMCTBA

(1)I/ISI/I“ICCKI/IX HBJICHI/IP'I, q)I/IBI/ILIeCKI/IX 3aKOHa HUJIM 3aKOHOMEPHOCTHU

1.7

peuarb pvaéTHBIe 3aJa4u B 2-3 HeﬁCTBHﬂ, HCIIOJIb3YysA 3aKOHBbI U
(bOpMy.]'IBI, CBs3bIBAIOIINEC (bI/ISI/I‘IeCKI/Ie BCJIIMYHUHBI: HA OCHOBC aHaJIM3a
YCJIOBUS 3alavU 3allMChIBATb KPATKOC YCJIIOBUEC, BBIABJIATE HEAOCTATOK
JaHHBIX [JIA PCHICHHA 3aJayu, BBI6I/IpaTB 3aKOHBI H (bOpMy.]'IH,
HCO6XOI[I/IMI>IG IS eé pelicHus, IIpPpOBOANTDH paC‘léTLI U CpaBHUBATb
INOJIYYCHHOC 3HAYCHUC (1)I/I3I/I‘ICCKOI71 BCINYNHBI C HU3BCCTHBIMU

JaHHBIMH

1.8

pacCiio3HaBaThb l'IpO6JIeMI>I, KOTOPBIC MOXHO PpCHIUTH MpU IMOMOIIN
(I)I/ISI/ILIGCKI/IX MCTOJOB, UCIIOJIB3YS OITMCAHUC UCCIICAOBAHUA, BBIACIIATH
IMPOBEPACMOC NPCAINOJIOKECHUC, OLCHUBATH IIPABUIIBHOCTL TOpPSAAKa

IMPOBEACHUA UCCIICAOBaHUA, ACIaTh BBIBOAbI

1.9

OpOBOAWUTH OIIBITEI 110 Ha6J'IIOI[CHI/IIO (I)I/ISI/I‘-ICCKI/IX SIBIGHUH WU

¢u3nyeckux  CBOHCTB  Teln:  (QOpPMyIUpOBaTh  IpPOBEpsieMble




NPENoJOXKEeHNsI, COOMpaTb  YCTAaHOBKY M3  NPEAJIOKEHHOTO

000pyI0BaHUs, OUCHIBATH X0 OTBITa U (POPMYIUPOBATH BHIBOIBI

1.10

BBINIOJIHATh IPSAMBIE HM3MEPEHUs C MWCIOJIb30BAHUEM AHAIOTOBBIX
npruOOPOB U AATYMKOB (PU3NUYECKUX BEIIMYHH, CPAaBHUBATH PE3YIbTATHI

U3MEPEHHH ¢ yU€TOM 3aJaHHOU a0COJIFOTHOM MOTPEITHOCTH

1.11

IPOBOJAMUTH  HUCCIIEJOBAHME  3aBUCUMOCTH  OJHOW  (U3NYECKOU
BEJIMYUHBl OT JPYrOM C MCHOJIB30BAaHUEM IIPSIMBIX HW3MEPEHUN:
IJIAaHUPOBATh HCCIEOBaHUE, COOMpPAaTh YCTAaHOBKY U BBINOJHSTH
U3MepeHus, Cleays IpeaJoKeHHOMY  IUIaHy, (UKCHpOBATh
pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH B BUJE TaOMUI U rpauKoB,

ACJIaTh BBIBOABI ITO PE3yjIbTaTaM HUCCICAO0OBaHMA

1.12

MPOBOJUTh  KOCBEHHbIE  U3MEpPEHUS  (U3NYECKHMX  BEJIMYMH:
IJIAaHUPOBATh U3MEPEHUs, COOMPATh IKCIEPUMEHTAIbHYIO YCTaHOBKY,
cienys TpPEeNJOKEHHOM HWHCTPYKIMH, M BBIUUCIATH 3HAYCHHE

BCIINYNHBI

1.13

coOnroAaTh TMpaBWia TEXHUKH O€30MacHOCTH IMpH  padboTe cC

1ab0paTOPHBIM 000PYI0OBAHUEM

1.14

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS HU3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA HX ONUCAHUS, HCIOJb3Ys
3HaHMSI O CBOMCTBax (DU3MUECKUX SBJICHUM U HEOOXOIUMBIE

(bnanecm/le 3aKOHOMCPHOCTH

1.15

pacrmo3HaBaTh IMPOCTBIC TEXHUYCCKUE YCTPOﬁCTBa U U3MCPUTCIIBHBIC
HpI/I60pBI II0 CX€MaM MU CXEMAaTUYHBIM PUCYHKaM, COCTaBJIATh CXEMBbI
OJICKTPHUYCCKUX ueneﬁ C IOCICOOBATCIbHBIM HW IapalICIIBHBIM
COCIMHCHHUECM 3JICMCHTOB, pasjm4dad YCJIOBHBIC 0003HaYEHHST

QJICMCHTOB 3JICKTPHYCCKUX ueneﬁ

1.16

OPUBOJIUTH TMpUMEpbl (HaXoAuTh HMHPOPMAIMIO O MPUMEPAX)
MPAKTHYECKOTO HMCIOJIb30BaHUS (PU3NYECKUX 3HAHHUI B MOBCEIHEBHOU
KU3HU Juig  oOecrieyeHHus O€30MacHOCTH Tpu  oOpallleHuu ¢
npubopaMu U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHUS 3[I0POBBS U

CO6J'IIO,Z[€HI/I$I HOPM 5KOJIOTHUYICECKOI'0 TOBCACHUA B Oprx(anmeﬁ cpeae

1.17

OCYIICCTBJIATDH MMOUCK I/IH(I)OpMaI_II/II/I @mn%cxoro COJACpKaHusA B CCTHU
I/IHTepHeT, Ha OCHOBE€ HUMEIOIIMNXCSA 3HAHUHA H HYTéM CpaBHCHHA
JOIIOJIHHUTCIIBHBIX HMCTOYHHKOB BbBIICIIATH I/IH(I)OpMaI_[I/IIO, KOTOpasa

ABJIACTCA HpOTHBOpeqHBOﬁ WJIA MOXET OBbITh HCIIOCTOBCpHOﬁ




1.18

WCIOJIb30BAaTh MPU  BHINIOJHCHWHM YYEOHBIX 3aJaHUN  HAYYHO-
MOMYJSIPHYIO JIUTEPaTypy (PU3UUECKOro cojepKaHHs, CIPABOYHBIE
Marepuainbl, pecypcbl cetu  VHTEepHeT; BiaaeTb OpUEMaMH
KOHCIICKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus WHPOPMAIUU U3 OJTHOU

3HAKOBOM CHUCTEMBI B APYT'YIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIE M KPATKHUE YCTHBIE COOOIICHMS,
0000mas MHPOPMAIMIO W3 HECKOJIBKUX HCTOYHHKOB (PHU3NICCKOTO
COJIEp’KaHUs, B TOM UHCJIE MyOJWYHO TMPEACTaBIATh PE3YIbTaThl
MPOEKTHOM MJIM MCCIENA0BATENbCKOW JAEATEIBbHOCTH, IPU 3TOM
rPAaMOTHO HCIIOJIB30BAaTh M3YyYEHHBIM IOHATHWHBIN amnmapar Kypca

(U3KKHN, COIPOBOK/IaTh BBICTYIIJIEHUE MPE3eHTaluei

1.20

MPU BBITIOJIHEHUHM YYE€OHBIX MPOEKTOB U HCCIEAOBAHUHN (HHU3HUECKUX
MIPOLIECCOB PACIPENEsATh 00S3aHHOCTH B T'PYMIE B COOTBETCTBUU C
MOCTABJIECHHBIMU 3aJa4aMu, CJEOUTh 3a BBINOJHEHHEM IUIaHa
JEUCTBUA W KOPPEKTHUPOBaTh  €ro, aJeKBAaTHO  OILICHUBATh
COOCTBEHHBIM BKJaJ B JIEATEIBHOCTh TPYMIBI, BBICTPANBAThH
KOMMYHHUKaTUBHOE  B3aWMOJCHCTBUE,  MpPOSBIASL  TOTOBHOCTH

paspeniath KOH(PIUKTHI

9 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 00111ero 00pa3zoBaHus

1.1

HCIIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

pas3iinyaTtb ABJICHHA 110 OIMMCAHUIO HMX XaPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIUX TAHHOC (1)I/ISI/I‘IGCKOG SBJICHHUC

1.3

paciio3dHaBaTb IMPOABJIICHUC HN3YUCHHBIX (1)I/ISI/I‘ICCKI/IX SIBJICHUN B
OKpyxKaromeM MHUpEC, B TOM YUCIIC (1)1/1314%010/16 SABJICHUA B IIPpUPOIC,
IIpu 3TOM MEPCBOAUTH NMPAKTUYCCKYIO 3a/la4y B y‘Ie6HYIO, BBIICIIATD

CYIIIECTBEHHBIE CBOICTBA (MIPU3HAKHK) (PU3NUECKUX SIBICHUI

1.4

ONHCBLIBATE H3YUYCHHBIC CBOMCTBA Te€Il H (I)I/I3I/I‘-ICCKI/IC SABJICHUA,
HCIIOJIb3Ys (I)I/I3I/I‘-ICCKI/IC BCJIIMYWHBI, IIpU OIIMCAHUU TIPAaBUIIBHO
TPAKTOBATH (pH3quCKHﬁ CMBICJI HCIOJIb3yEMbIX BCJIIMYHH,

0003HAYCHHS U CIANHUIIbI (I)I/I3I/I‘-ICCKI/IX BCIIMYHH, HAXOAUTH (I)OpMyJ'IBI,




CBSI3BIBAIOIIME JaHHYIO (PU3MYECKYI0 BEIHMYMHY C JAPYTrHMH
BEJIMYMHAMH, CTPOUTH TpadUKd  HM3YUYEHHBIX  3aBHCUMOCTEH

(u3HUECKUX BETMINH

1.5

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SIBJICHHUS U IPOIECCHI,
WCIIOJIb3yd W3YYEHHBIE 3aKOHBI, IIPU O3TOM JIaBaTh CIIOBECHYIO
(GOpMyIMpPOBKY 3aKOHa H 3alHCHIBATH €r0  MaTeMaTHYCCKOE

BBIPA)KCHUE

1.6

OOBSICHATH (PM3MYECKHE MPOIECCHl U CBOICTBA TEN, B TOM YHCJIE U B
KOHTEKCT€ CHUTyallMid TPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH TIPHYUHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOTMYECKUX WIaroB C IMOMOIIBIO 2 — 3 W3y4YEHHBIX CBOICTBa

(u3nuecKux SABJICHUN, (PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

pemaTh pacdy€THbIe 3amadu (OmUparonmecss Ha cucTeMy w3 2 — 3
ypaBHEHUI), UCHONb3ysd 3aKkoHbl U (OPMYJIbI, CBS3bIBAIOIINE
¢u3nveckne BEIMYMHBI: HAa OCHOBE aHaliW3a YCJIOBHS 3a/1a4d
3alMCbIBATh KPATKOC YCIIOBHUEC, BBIABIIATH HCEAOCTAIOIIHUE WU
M30BITOYHBIC JIAHHBIE, BEIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOANUMBIC
JUIA pelleHusi, MPOBOIUTH PAacu€Thl M OIEHHBATh PEATUCTHUYHOCTD

MOJIy4€HHOTO 3HAYeHUsI (PU3NUECKON BEIHMUHHBI

1.8

pacro3HaBaTth NpPOOJIEMBbI, KOTOPbIE MOKHO PpEIIUTh IPHU IMOMOIIU
(bU3NUECKUX METOJIOB, HCIOJBb3Ys ONMCAHWUE HUCCIIECAOBAHMS, BBIACISTH
npoBepsieMOe MPEIOI0KEHUE, OLIEHUBATh MPABUIILHOCTh MOPSAKA
NPOBEJICHUS HCCIIEAOBaHMS, JeJaTh BbIBOJbI, HHTEPIIPETUPOBATH

pe3ynbTaThl HAOMIOICHUN U OTIHITOB

1.9

IMPOBOAWUTL OIIBITBI IIO Ha6J'IIOI[CHI/IIO q)HSI/I‘leCKI/IX SIBJICHUH WU
(1)I/ISI/I‘IGCKI/IX CBOMCTB TeJl: CAaMOCTOSITEIbHO CO6I/IpaTI> YCTaHOBKY H3
HU30BITOYHOIO Ha6opa OGOpy,HOBaHI/IH, OIIKMCBIBATh XOJA OIIbITa U €ro

pe3ynabTaThl, (GOPMYIUPOBATH BHIBOIBI

1.10

IPOBOJUTH IPH HEOOXOAWMOCTH CEPUI0 MPSIMBIX HM3MEPEHU,
onpenenss cpeiHee 3HAaueHUEe H3MepseMOod BelnduHbl ((PoKycHoe
paccTosiHMe coOuparomei JHH3bl), 000CHOBBIBATH BHIOOP crocoba

U3MepeHus (M3MEpUTEIBHOTO Mpudopa)

1.11

IMPOBOAUTH HCCJIICIOBAaHUC 3aBHCHUMOCTEM (I)I/I3I/I‘leCKI/IX BCIIMYHUH C
HCIIOJIb30BAHHUEM TMPAMBIX HSMCpCHHﬁI IJIaHUPOBAThL HUCCIICAOBAHUC,

CaMOCTOSITEJIbHO COOMpaTh YCTaHOBKY, (PUKCHpPOBATh pe3yJbTaThl




HOHy‘-IGHHOﬁ 3aBUCUMOCTH (1)I/I3I/I‘-I€CKI/IX BCJINYHUH B BHJIAC T216JII/II_[I/I

Fpa(bI/IKOB, ACJIaTh BBIBOJBI IO PE3YJIbTaTaM UCCIICAOBAHUA

1.12

NPOBOJUTh  KOCBEHHBIE  H3MEpPeHHS  (U3MYECKUX  BEIHYHUH:
IUIAHUPOBAaTh U3MEPEHMSI, COOMPATh 3KCIIEPUMEHTAIIbHYIO YCTAHOBKY
W BBINOJHATh W3MEPEHHMs, Cleays IPEUIOKEHHOM HWHCTPYKLHH,
BBIYMCIIITH 3HAYEHUE BEIIMYMHBI M AHAJIM3UPOBATh IIOJIyYECHHBIE

pe3yJbTaThI C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

coOnroAaTh TMpaBWia TEXHUKM Oe30macHocTH mpu  paboTe cC

71a00paTOPHBIM 000PYIOBaHHEM

1.14

paznuyaTh OCHOBHBIE MPHU3HAKU HM3YyUYEHHBIX (PU3MUECKHX MOJIEICH:
MarepuaiabHas TOYKa, abCOIIOTHO TBEPJOE TEJIO, TOUCHHBI HCTOUYHUK
CBeTa, JIy4d, TOHKas JIMH3a, TUIAHETapHAas MOJIEbh aToMa, HYKJIOHHAas

MOJEJIb aTOMHOI'O dapa

1.15

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS HU3YyYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa WX ONMCAHUSA, HCHOJb3Ys
3HaHMSI O CBOMcCTBax (PU3MUECKUX SBJICHHMM U HE0OXOIUMBbIE

(bu3YecKre 3aKOHOMEPHOCTH

1.16

WCIIOJIb30BaTh CXEMbl M CXEMaTHYHble PHUCYHKH H3YYEHHBIX
TEXHUYECKUX YCTPOICTB, M3MEPUTENbHBIX npubopoB u
TE€XHOJIOTMYECKUX IMPOLIECCOB MPH pPELICHUH Y4eOHO-TIPAKTHUECKUX
3a/1a4, ONTHUYECKHUE CXEMBI Ul MOCTPOCHUS U300paKeHUN B TIIOCKOM

3epKajie U coobuparorieit 1mH3e

1.17

OPUBOJIUTH TMpUMEpbl (HaXoAWTh HMHPOPMAIMIO O MPUMEPAX)
MPAKTHYECKOTO HCIOJIb30BaHUs (U3NYECKUX 3HAHHUH B MOBCEAHEBHOU
XKU3HU Juia  oOecrieueHuss 0Oe30macHOCTH Tpu  oOpalieHuud ¢
npubopaMu U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHUS 3[I0POBBS U

CO6J'IIO,Z[CHI/I$I HOPM 3KOJOIT'HMYCCKOI'O IIOBCACHUA B Opr>1<a101ueI71 cpeac

1.18

OCYLLIECTBIIATh MOUCK UHPOPMALUU (PU3NYECKOTO COJIEPKAHUS B CETU
WnTepHer, camocTosATeNbHO (OpMyIHpys TMOUCKOBBIM — 3ampoc,
HaxXOAWTb IIyTH  OMNpPENENECHHUs  JTOCTOBEPHOCTH  IOJYYEHHOU
UHPOpPMALlMM HAa OCHOBE MMEIOLIMXCS 3HAHUM M JIOTIOJHUTENBHBIX

HNCTOYHHUKOB

1.19

UCMOJb30BaTh TPU  BBIMOJHEHUMM Y4YeOHBIX 3aJaHUH  HAy4YHO-
MOMYJISIPHYIO JIUTEPaTypy (HU3NYECKOTO COJEp)KaHus, CIPaBOYHbIE

Marepuanbl, pecypchl cetu VHTepHeT; BnaseTe  NpuémMamu




KOHCTIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus WHPOPMAIMU U3 OITHOUN

3HAKOBOM CHUCTEMBI B APYT'yIO

1.20

CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE W YCTHBIE COOOIICHUS Ha
OCHOBE HWH(pOpPMAIMKM W3 HECKOJBKUX HWCTOYHUKOB (PHUIUIECKOTO
COJIep’KaHus, MyOJUYHO HPEICTABIATh PE3YIbTAThl MPOEKTHOW WM
UCCIIENOBATEIBCKOM  JEATENbHOCTH, INPU  3TOM  TI'PaMOTHO
WCIIOJIb30BAaTh U3YUEHHBIN MOHATUMHBIN annapaT u3y4aeMoro pasjaeia
(UMK M CONpPOBOXKJATh BBICTYIUIEHME Ipe3eHTalued ¢ y4éToM

0COOEHHOCTEN ayIUTOPUH CBEPCTHUKOB

1.21

MPU BBHITIOJIHEHUHM YYE€OHBIX MPOEKTOB U HCCIEAOBAHUHN (HU3HUECKUX
MIPOLIECCOB PACHPENEATh 00S3aHHOCTH B T'pYMIE B COOTBETCTBUU C
MOCTABJIECHHBIMUA 3aJa4aMH, CJIEOUTh 3a BBINIOJHEHUWEM IUIaHA
JEUCTBUA W KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OILICHUBATh
COOCTBEHHBIM BKJaJ B JICATEIBHOCTh TPYIIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJEHCTBHE,  MPOSABISISE  TOTOBHOCTh

paspeniath KOH(IUKTHI




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox
pasjaena

Kona
3JIeMeHTa

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B IO3HAHWU OKPYXXAIOIIETO MHUPA

1.1

®usuka — Hayka O TIpupoje. SIBIE€HHS NTPUPOIBL
®u3nyecKkue  SABICHHS: MEXaHMYECKHE, TEIUIOBBIE,

QJICKTPUYCCKHUEC, MAIrHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

Ousnyeckue BeMMUMHBL  V3MepeHne  (QuU3NUECKUX
BenuuuH.  ®Dusuyeckue  npubopsl.  [lorpemHocTts

U3MepeHnil. MexIyHapoIHasi CUCTeMa €MHUIL

1.3

EcTecTBeHHOHAyuHBIN METOJ] TO3HAHUS: HAOIOJEHUE,
MMOCTAHOBKAa HAyYHOT'O BOMPOCA, BBIABUKEHHUE THIOTE3,
SKCIIEPUMEHT 10 TMPOBEPKE THIOTE3, OOBICHEHHE

HAOJIFOIAEMOTO SABJIEHUS

1.4

Onucanne PU3NUECKUX SBJICHUN C TIOMOIIBIO MOIETIeH

1.5

[IpakTudeckue pabOThI:

###Par###l3mMepenne pacCTOSHHM.
###Par###l3mepenne 00bEMa KUAKOCTH M TBEPIOTO
Tea.

###Par###OnpeneneHue pa3MepoB MabIX Tell.
###Par#t#l13smepenue  Temmnepatypsl IpU  [TOMOIIU

KUAKOCTHOI'O TEPMOMETpPA U NaTHUKaA TEMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHNU BEIIIECTBA

2.1

###Par##CTrpoenne BellecTBa: aTOMBI U MOJICKYJIbI, UX
pazMepbl.  ONBITBI,  JOKa3bIBAIOIIME  AMCKPETHOE

CTPOCHHC BCIICCTBA

2.2

###Par### )/ prokeane  dactuir  BemectBa.  CBS3b
CKOPOCTH  JBWXKEHHS 4YacTUIl C  TeMIepaTypoi.

BpoynoBckoe nBuxenue, tudpdysus

2.3

BzauMmopelicTBue 4acTHUIl BEIIECTBA: MPUTSKCHUC U




OTTAJIKUBAHHUEC

H#H#Par### ArperaTHple COCTOSIHUSL BEILIECTBA: CTPOEHUE

ra3oB, >KMJIKOCTEH M TBEPABIX (KPUCTALUIMYECKUX) TEII.

2.4 B3anMocBa3p MeXIy CBONCTBAMM BEIIECTB B PA3HBIX
arperaTHbIX COCTOSTHUSIX M HMX aTOMHO-MOJICKYJISIPHBIM
CTpOEHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUN BO/IBI
[IpakTnueckue pabOTHI:
#H##Par###01enka nuaMeTpa aToMa METOJIOM PSIOB (C
UCIIOJIb30BaHuEM (poTorpaduii).

2.6 #HHHPar#H#0nbITel 10 HAOMIOJEHWIO  TEMJIOBOTO

paciIupeHus ra3os.
#HHHPar###0nbITEI 0  OOHAPY)KEHUIO JCUCTBUS CHII

MOJIEKYJSIPHOTO TPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanndeckoe JIBUKEHUE. PaBHOMepHOE 51
' HEpPaBHOMEPHOE JIBIKCHUE
###Par###CropocTh. Cpennsis CKOPOCTH npu
3.2 HEpPaBHOMEPHOM JBIKEHWHU. Pacuér mytu u BpemeHU
JIBUKECHUS
SlBnenne uHeprmu. 3akoH MHepuuH. B3anmoneicTBue
3.3 TeJ Kak NMPUYMHA M3MEHEHHUS CKOPOCTH JBHUIKEHUS TEIl.
Macca kak Mepa HHEPTHOCTH Tejia
y #H#Par### iniotHocTte BemectBa. CBs3b IUIOTHOCTH C
' KOJMYECTBOM MOJIEKYN B eIMHUIIE 00BhEMA BelllecTBa
3.5 Cuiia KaK XapaKTepUCTHKa B3aUMOICHCTBUS TEI
> Cuna ymnpyrocty u 3akoH ['yka. M3mepenue cuibl ¢
. MTOMOIIIbIO JUHAMOMETPA
3.7 #HH#Par###Isnenne Tarorenus u cuia TsokecTu. Cuita
' TSKECTU Ha Apyrux maHerax. Bec tena. HeBecomocth
38 Cuna Tpenus. TpeHHE CKOJBXKEHUS U TPEHHE MOKOS.
' Tpenue B npupoae U TEXHUKE
39 HH#HPar###CrnoxxeHue Cuil, HANpaBICHHBIX IO OJHOM

npsiMoH. PaBHOAEHCTBYIOIIAs CUIT




3.10

[IpakTuyeckue pabOTHI:

Onpenenenre CKOpPOCTHM PaBHOMEPHOIO  JABMXKEHHUS
(apyka B JKUJOKOCTH, MOJEIHU  JIEKTPUYECKOIO
aBToMOOWIs M Tak jainee). OmnpeneneHue cpeaHen
CKOpOCTH CKOJIBXEHHsI Opycka WIM IIapHKa II0
HAKJIOHHOM  ImIockocTH. OrmpeneneHue  MIOTHOCTH
TBEPJIOTO Tena. OnpIThI, JIEeMOHCTPHPYIOLIHE
3aBHCHUMOCTh pacTshkeHus (aedopMaryin) Mpy>KUHBI OT
NpUIOKEHHOW Ccwibl.  OTBITBI, JEeMOHCTPUPYIOIIHE
3aBUCHUMOCTb CWJIBI TPEHUSI CKOJIBKEHHUSI OT Beca Tejla U

XapakTepa COMPUKACAIOIIUXCS TOBEPXHOCTEN

3.11

®usndecKue SBICHUS B IIPUPOJIE: IPUMEPHI ABHKEHUS C
Pa3IMYHBIMHA CKOPOCTSIMH B KMBOW M HEXUBOW IPHUPOJIE,

JIEMICTBHE CUJIBI TPEHUS B IPUPOJIE U TEXHUKE

3.12

TexHuyeckne ycTpoucTBa: IMHAMOMETP, MOAIINUITHUKHI

JABJIEHUE T

BEP/IBIX TEJL, )KUKOCTEN Y TA30B

4.1

Hasnenue TBEpAoro tenma. CrocoObl YMEHBIICHHS H

YBCINYCHUA OaBJICHUA

4.2

JlaBiieHune raza. 3aBUCUMOCTD JaBJICHHS T'a3a OT 00bEMa,

TEeMIIepaTypbl

4.3

[lepenaua naBiieHus] TBEPIABIMHU TEIAMH, KHUAKOCTIMU H

razamu. 3akod Ilackans. [IHeBMaTHUECKHE MAIIHEI

4.4

3aBUCUMOCTh  JIaBJICHHSI KHUAKOCTH OT  TJIyOWHBI.
['uppocraTudeckuii mapagokc. CooOIIaronuecs: CoCcybl.

I HAPABINYCCKUC MCXAHU3MbI

4.5

AtMocdepa 3emnu u atmocdepHoe naBieHue. [IpuauHbI
CYILIECTBOBaHUS BO3AYIIHOW 000704uku 3emuid. OnbIT
Toppuyennu. 3aBUCUMOCTh aTMOC(HEPHOTO JIaBJIICHUS OT

BBICOTBI HaJl YPOBHEM MOPA

4.6

W3mepenne armocdepHoro namieHus. [IpuOopsl mms

N3MCPCHUMA aTMOC(I)epHOFO JaBJICHHUA

4.7

JlelictBue XKUIKOCTM M Tra3a Ha IMOTPYKEHHOE B HHX
Teno. BeiTankuBarmas (apxuMmenoBa) cuia. 3aKOH

Apxumena




4.8

[InaBanue ten. Bo3nyxornaBanue

4.9

[IpakTuyeckue paboOTHI:

HccnenoBanue 3aBUCUMOCTM Beca Tejla B BOJE OT
00béMa TNOTrpyKEHHOM B JKUAKOCTb YacTH Tela.
Omnpenenenre BHITAIKUBAIOLIEH CUJIbI, IEHCTBYIOIIEH HA
TEN0, NOrpyk€éHHoe B  KHAKOCTb.  [IpoBepka
HE3aBHCUMOCTH BBITAJIKUBAKOUIEH CHJIbI, JAEHCTBYIOLICH
Ha TeJIO B JKUAKOCTH, OT Macchl Tena. OnbIThI,
JEMOHCTPUPYIOLIME  3aBHUCHUMOCTh  BBITAIKUBAOIIEH
CHUJIBI, JIEUCTBYIOIIEH Ha TEJIO B JKHAKOCTHU, OT 00BEMa
NOTPYKEHHOW B JKMJIKOCTh YaCTH Tela U OT IJIOTHOCTH
KUJKOCTH. KonctpynpoBanue  apeomerpa  wiaum
KOHCTPYMPOBAHHME  JIOAKM W  OINpeJeseHne  eé

Irpy30I10AbEMHOCTH

4.10

®dusnyeckue  SABJIEHUS B IPUPOJE: BIIASTHUE
aTMOC(hepHOTO JaBJICHUS Ha )KMBOW OpraHU3M, IJIaBaHUE

pBIO

411

TexHudeckre yCTPONCTBA: COOOMIAIOIMIMUECS COCYIbI,
YCTPOMCTBO BOJONMPOBOJA, THUIPABIMYECKUNA TMpecc,
MaHOMETp, OapomeTp, BBICOTOMEp, MOPIIHEBOM HACOC,

apeoMeTp

PABOTA, MOIIHOCTD, DHEPT' U

5.1 Mexanudeckasi pabora

5.2 MexaHnnyeckasi MOIIHOCTb

£ 3 [IpocThie MeXaHHM3MBI: pblUar, OJIOK, HAaKJIOHHAs

' IUIOCKOCTh. [IpaBuito paBHOBECHSI pbIyara

5.4 [IpumMeHeHue TpaBUiIa paBHOBECHSI pblyara K 0JIOKY
«3omotoe  mpaBwio»  MexaHuku.  Koaddumment

5.5 MOJIE3HOTO NeCTBUS MEXaHU3MOB. [Tpocteie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [ToTennmanpHas 3HEPTUU TeNa, MOIHATOTO HaJ 3eMIEH

5.7 Kunernueckas sHeprus

- [Tonnass mexaHWveckas SHEprusi. 3aKOH W3MEHEHUS H

COXpPAaHCHUA MEXaHUYECKOM OHEPrun




5.9

[IpakTuyeckue pabOTHI:

##HPar##Onpeneneane pabOThl CHIBI TPEHUS MPHU
PaBHOMEPHOM JBIDKEHHHM TeJa IO TOPH30HTAIBHOU
noBepxHoctu. MccnenoBanue yclIOBHH — paBHOBECHS
ppruara. M3mepenne KII/J[ HaKIOHHOW IUIOCKOCTH.

N3yuenune 3akoHa cOXpaHEHUs MEXaHUYECKON YHEPTUU

5.10

dusnyeckre SBICHUSI B npupoac: pblHaru B TCJIC

YCI0BCKa

5.11

TexHuyeckue yCTpOMCTBA: pblyar, TMOJBWXHBIA U
HETOJBUKHBIN OJIOKH, HAKJIOHHAS! TUIOCKOCTh, MPOCTHIE

MEXaHU3MBbI B OBITY

8 KUIACC

Kon
pasnena

Kon
3J1IEMEHTA

IIpoBepsieMble 3JIeMEHTBI COIEPKAHUSA

TEIIVIOBBIE ABJIEHWA

6.1

OCHOBHBIE  TIOJIOKEHHUSI  MOJIEKYJISIPHO-KMHETUYECKOI
TEOpUU CTPOEHMsI BelecTBa. Macca U pa3Mepsl
MosieKyll.  OmbITBI, MOATBEP)KIAIOIIME  OCHOBHBIE

ITOJIOKCHUA MOJ'IGKy.]'IS[pHOKHHCTH‘ICCKOfI TEOpHU

6.2

Mopenn  TBEpIOro, JKUAKOTO U Ta3000pa3HOTo
cocrosinuil BemectBa. Kpucramnuueckue u amopdHbie

TC1a

6.3

OOBsiCHEHHE CBOWCTB Ia30B, KHJAKOCTEH M TBEPIBIX TEJ
HA OCHOBE TIOJIOKEHUH MOJIEKYIIPHOKUHETHUECKOMN

Teopuu

6.4

CMaunBaHue U KalmUJUUTSIPHBIC ABJICHUSA

6.5

TenmoBoe pacInpeHUuC U CKaTue

6.6

Temneparypa. CBsA3p TeMmIepaTyppl €O CKOPOCTBIO

TCIIJIOBOTO ABMXKCHUA YaCTHUIL

6.7

Buytpennss sueprusi. CnocoObl U3MEHEHUS] BHYTpEHHEH

OHCPIUH: TCIIONCpCaada U COBCPIICHUC pa60TBI




Buael Tenmonepegaun: TEIIONPOBOAHOCTh, KOHBEKLIHS,

6.8
U3JIy4eHHE
KonmnuecTtBo  TemmoTel.  YaenbHas — TEIUIOEMKOCTH
6.9
BEIIIECTBA
TeriooOMeH M TEIIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OajaHca
511 [InaBnenue u oTBepAEBaHUE KPUCTATUTMYECKUX BEIICCTB.
. VYenpHas TeIIOTa INIABJICHUS
[TapooOpazoBanrie u  koHAeHcarusi.  Vcmapenwue.
6.12 Kunenue. VYaenbHas  Temiota  mapooOpa3oBaHUS.
. 3aBUCHUMOCTb TEMIIEpaTypbl KUIEHUS OT aTMOC(EpPHOTro
JTABIICHUS
6.13 Bnaxxnoctb Bo3myxa
6.14 OHeprus TOIUIMBA. Y IelbHAs TEIJI0TA CTOPAHUS
[Tpunnuner  paGoTel  TermoBbIXx aurarenen  KIIJI
6.15 TEIUIOBOTO ABUrareisl. TeIUIoBbIE IBUTrAaTEIW W 3allyTa
OKpY>Kalolleu cpeibl
3aKOH COXpaHEHHs U MPEBPAILCHUs] SHEPTUH B TEIJIOBBIX
6.16
nporeccax
[TpakTrueckue pabOTHI:
#HHAPar###0nbITel 0 OOHAPYKEHHUIO JCHCTBUS CHJI
MOJIEKYJIIPHOTO MPUTSKECHHUS.
#H#HPar#H##0OnbITBL 1O  BBIPAIIMBAHUIO  KPHCTANIOB
MOBApEHHOM COJM UJIH caxapa.
#HHPar###OnbITE 10 HAOIIOAEHUIO  TEIJIOBOIO
6.17 pacCIIMpPEHHS Ta30B, KUJIKOCTEH U TBEPABIX TEIL.

#HH#Par###Onpenenenue aBieHus. Bo3AyXa B OajuloHe
LITNPULA.

HHHPar#H#OnbITEl, JIEMOHCTPUPYIOIINE 3aBUCHUMOCTH
JIaBJIEHUs] BO3JyXa OT €ro oobéMa M HarpeBaHHs WM
OXJIAKICHUS.

#H#Par###1IpoBepka rUnoTe3sl JIMHEHHON 3aBUCUMOCTH




JUIMHBI  CTOJIOMKA KUJKOCTH B TEPMOMETPHUECKOUN
TpyOKe OT TeMIepaTyphbl.

#H#Par###Habmonenue HU3MEHEHUS BHYTpPEHHEH
SHEPrUU Tela B pe3yibTaTe TEIuIonepenayd u padoThI
BHEIIHUX CHIIL.

###HPar#t#llccnenoBanre SIBICHUS TEINIOOOMEHA TIpH
CMEIIMBAHUM XOJOAHON U rOpsYEh BOJIBI.
#H##Par###OnpeneneHue KOJINYECTBA TEIUIOTHI,
MOJYYEHHOTO BOJOW TMpPH TEIJIO0OOMEHE C HarpeTbiM
METATUICCKAM ITHITTHIPOM.

#H##Par###OnpeneneHme yIETBbHON  TEIJIOEMKOCTH
BEIIIECTBA.

###Par###lccnenoBanue mporecca HCIapeHus..
#HHHPar#H#OnpeneneHe  OTHOCUTENBHOM  BJIAXXHOCTHU
BO3/IyXa.

#H##Par###OnpeneneHue yneabHONW TETUIOTHI TUTABICHUS

JIBJA.

6.18

Ousnyeckue SBICHHUS B MPHUPOJAE: IOBEPXHOCTHOE
HaTSDKEHME W KalWUISIPHbIE SBJIIEHUS B MPHUPOJE,
KpUCTAJUIBI B TIpHupoje, uzinydenue CoiHila, 3aMep3aHue
BOZI0EMOB, MOpCKHE OpH3bl; 00pa3oBaHKE POCHI, TyMaHa,

HNHECs, CHEra.

6.19

Texuuyeckne  ycTpoiicTBa:  KamWUIAPBL,  IPUMEpPHI
UCIOJIb30BAaHUSl KPUCTAIUIOB, >KUIKOCTHBIA TEPMOMETP,
JaT4UK TeMIepaTypbl, TEPMOC, CHUCTeMa OTOILICHUS
JIOMOB, THTPOMETpPBI, MCHUXPOMETp, MapoBas TypOuHa,

ABUT'aTC]Ib BHYTPCHHCTO CIrOpaHus.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHWA

7.1 Onexrpuszanus Tell. J[Ba poja 3JeKTpUYECKUX 3apsiioB
B3aumopneiictBue 3apspkeHHBIX Ten.  3akoH  KynoHa

7.2 (3aBUCHMOCTB CHJIbI B3aUMO/ICHCTBUS 3apsHKEHHBIX T OT
BEJIMUMHBI 3aPSJI0B M PACCTOSHUS MEX/Ty TeJIaMH)

7.3 Onexrpuueckoe noJie. Hanpssk€HHOCTD 3IEKTPUUECKOTO




noss. lIpyHIMN Cynepno3uuuy JIEKTPUYECKUX IOJIeH

(Ha KaYECTBEHHOM YPOBHE)

Hocutenu »snexTpuueckux 3apsaoB. DJIeMEHTapHBIN

7.4 anexkrpudeckuil 3apsa. Crpoenue aroma. [IpoBogHukH 1

JUDJICKTPUKU
7.5 3aK0H COXpaHEHUs AMEKTPUIECKOTO 3apsiaa

OneKkTpuueckuid  TOK.  YCJIOBHUS  CYyLIECTBOBaHUS
7.6

AIEKTPUUECKOTO TOKA. ICTOUHUKHU TTOCTOSIHHOTO TOKa

HerictBus BIIEKTPUUECKOTO TOKa (TerutoBoe,
7.7 XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

KUJKOCTSX M razax

g OnekTpuyeckas uenb. Cuia Toka. DJNEKTPUYECKOE

7.

HaIpsDKEHNE

9 ComnpoTuBieHnE MIPOBO/IHUKA. VY aensHOE

7.

COTPOTHBIICHUE BEIIeCTBa
7.10 3akon OMa 1 ygacTka 1enu

[TocnenoBarenbHOe W MapajjieNIbHOE  COEAMHEHUE
7.11

POBOJAHHUKOB

PaGora M MOLIHOCTH 3JEKTPUYECKOTO TOKAa. 3aKOH
7.12

Hxoynsa — Jlenna

DNEeKTpUUeCKue HEenu M IMOTPEOUTENH HJIEKTPHUUECKON
7.13

sHepruu B ObITy. KopoTkoe 3ambikaHue

[TocTosiHHbIE MarHuThl. B3aumoneHCcTBUE MOCTOSHHBIX
7.14

MarHuToOB

MaruautHoe monie. MarHuTHOoe Tojie 3eMiId U €ro
7.15

3HauUEHUE 7S )KU3HU Ha 3emie

OneiT Opcrena. MarHuTHOE MOJIE SJIEKTPUUYECKOTO TOKA.
7.16

[IpuMeHeHue 31eKTPOMarHuTOB B TEXHUKE

JleficTBe MarHMTHOTO IIOJIE Ha MPOBOJHUK C TOKOM.

DNEeKTpOABUTaTENb MOCTOSHHOTO TOKa. Mcmnonb3oBaHue
7.17

BHGKTpOHBHFaTCHeﬁ B TCXHUYCCKHUX yCTpOﬁCTBaX n Ha

TPAHCIIOPTE




Onpiter  @apanes.  SBieHue  3IEKTPOMArHUTHOMN

7.18
uHaykiuu. IIpasuio Jlenna
DIIEeKTPOTreHEPATOP. CriocoOmr MOJTy4EeHUS
7.19 3JIEKTPUYECKON SHEPIUU. DNeKTPOCTaHIIUU Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHH
[IpakTnueckue pabOThI:
OneITH IO HAOTIOACHUIO ICKTPHU3AIUHN TEJl WHIYKIIHCH
Y TIPH COTIPUKOCHOBEHUM.
HccnenoBanue JOeHCTBUS DIIEKTPUYECKOTO TMOJS  Ha
MIPOBOJIHHUKY M TUDIICKTPUKH.
COopka ® TIpoBepKa pabOTHl DJIEKTPUUYECKOU IIETH
MTOCTOSIHHOTO TOKA.
N3mepenne u peryimpoBaHue CHJIBI TOKA.
N3mepenue u perymmpoBaHue HAMPSKCHHUS.
HccnenoBanme 3aBUCUMOCTH CHIIBI TOKA, UIYIIETO Yepe3
pPE3UCTOP, OT COMPOTHUBIICHUS] PE3UCTOPA U HAMPSHKEHUS
Ha Pe3UCTOpE.
OnbIThI, JNEMOHCTPHUPYIOIINE 3aBUCHUMOCTD
290 ANEKTPUYECKOTO COMPOTHBIICHUS MPOBOJHUKA OT €ro

JUIMHBI, IJIOIAH MTOIIEPEYHOr0 CEYEHUs U MaTepHaa.

IIpoBepka mpaBuiia CHOXKEHWsS HANPSOHKECHUH  IIPU
IIOCJICZIOBATEIIBHOM ~ COCIMHEHUU JIBYX PE3UCTOPOB.
ITpoBepka npaBuiia Uil CHIIBl TOKa IIPU NapajuleIbHOM
COeUHEHUU  pe3uctopoB.  Ompenenenue  paboOThI
JJIEKTPUYECKOTO  TOKAa, MIYLIEro 4Yepe3 PEe3UCTop.
OnpeneneHne  MOLIHOCTM — JIEKTPUYECKOTO  TOKA,
BbIIEISIEMON Ha pe3uctope. McecnenoBanue 3aBUCUMOCTH
CUJIBI TOKA, MIYLIErO 4Yepe3 JIAMIIOUYKY, OT HaIpsLKEHUS
Ha Hell. Onpenenenue KIIJ[ Harpesarens. Mccnenosanue
MarHuTHOTO B3aMMOJCHCTBUSA IOCTOSHHBIX MAarHUTOB.
N3yueHne MarHuTHOTO MOJISA IOCTOSTHHBIX MArHUTOB IIPU
uxX oOwbenuHeHMM M pasgeneHud. MccnenoBaHue

JIeiCTBUSA QJICKTPUYCCKOTO TOKAa Ha MArHUTHYIO CTPCJIKY.




OnpIThl,  JEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIBI
B3aUMOJCUCTBUS KaTYIIKA C TOKOM M MarHuTa OT CHJIbI
TOKAa W HalpaBJICHHs TOKa B Karymke. I3ydenwue

I[eflCTBI/ISI MAarovuTHOrO IoOJi1 Ha MPOBOAHUK C TOKOM.

KoncrpynpoBanue u N3y4EeHUE paboThI
3JIEKTPOABUTATEIIS. N3mepenne KITA
JJIEKTPOIBUTATEILHOMN YCTaHOBKHU. OnbITh o

WCCIIEIOBAHUIO SIBJIEHUS AJIEKTPOMArHUTHON WHIYKIUU:
WCCIIEIOBAHUE HM3MEHEHUM 3HAYCHHS W HalpaBJICHUS

HHAYKIIMOHHOTO TOKa

7.21

Ousndeckue SBICHUS B MPUPOJIE: DIICKTPUUECKHE
SIBJICHUA B aTMOC(bepe, SJICKTPHUYECCTBO JKHBBIX
OpraHru3MOB, MarHUTHOE TOJIe 3eMITH, Apeld MOFOCOB,
POJIb MarHUTHOI'O MOJIA JJId )KMU3HU Ha 3eMJ'Ie, MOJIAPHOC

CHSIHUEC

1.22

TexHuyeckue yCTpOMCTBA: 3JIEKTPOCKOIN, aMIEepMETP,
BOJIBTMETP, PEOCTaT, CUETUUK DJIEKTPUUYECKON SHEPruu,
ANIEKTPOOCBETUTEIbHBIE  MPUOOPHI,  HarpeBaTeIbHbIC
AIEKTPOTPUOOPHI (ipuMepsr), ANEKTPUUECKHIE
PEIOXPAHUTENN, JJIEKTPOMArHUT, JJIEKTPOJIBUTATEIh

IMOCTOAHHOT'O TOKA, I'CHCPATOP MNOCTOAHHOT'O TOKA

9 KUJIACC
Kon
Konx snemenTa [IpoBepsieMble 2JIEMEHTBI COJIeP KaHUs
pasnena
MEXAHWYECKUE SIBJIEHU A
MexaHuyeckoe JBIKEHUE. MarepuanpHas TOYKa.
81 Cucrema orcuéra
8 8.2 OTHOCHUTENBHOCTh MEXaHUUECKOTO JIBUKEHUS
8.3 PaBHOMEpHOE NPSIMOTHHEWHOE IBIKEHUE
8.4 #H#Par###HepaBHOMEpHOE IPSIMOJIMHEHHOE JBIKEHUE.

CpCI[HSISI )51 MI'HOBCHHas CKOpPOCTb TCJ1a npu




HCPAaBHOMCPHOM ABHKXCHUUN

Yckopenue. PaBHOYyCKOpEHHOE IIPSAMOJIMHEVHOE
85 JIBUKCHHEC
8.6 ##HPar##CroboaH0e agenne. OnbiTel ["ammies
#H##Par###PaBHoMepHOE JBWKEHUE TI0 OKPY>KHOCTH.
8.7 [lepuox m wactota oOpamienus. JIluneitHas u yrioBas
ckopoctu. LleHTpocTpeMHuTenbHOE YCKOPEHUE
8.8 [lepsriii 3axon HproToHa
8.9 Bropoii 3akon HeroTroHa
8.10 Tperuii 3akon HeloToHa
8.11 HHAPar###] [pyuHIMIT CYTIEPIIO3UIIAN CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
#HHHPar#H##Cuna TpeHus: cuila TPEHUS CKOJBKEHUS,
813 CHJIa TPEHHUSI TTOKOSI, APYTHE BUIBI TPECHUS
#H##Par###Cuna  TSDKECTH W 3aKOH  BCEMHUPHOTO
514 TATOTEHUA. Y CKOpEHHE CBOOOIHOTO MaCHUS
JBmwxenue  mianer  Bokpyr  Comnnpma.  IlepBas
815 KocMuyeckasi ckopocTb. HeBecomMocTs U meperpy3ku
8.16 PaBHOBecue MaTepuanbHOU TOYKH. AOCOIIOTHO TBEPIOE
' TEJ0
###Par###PaBHoBecue TBEPIOTO Tela C 3aKpeIIEHHOMN
847 OCbhI0 BpaieHusi. MoMeHT cuiibl. LleHTp Tshkectu
8.18 Hmnynse Tena. MIsmenenue umiyinbsca. MIMnysabc cuisl
8.19 3aKOH COXpaHEHMs UMITyJIbCa
8.20 #HHHPar###PeakTUBHOE IBIKEHUE
8.21 Mexanudeckasi paboTa U MOIITHOCTb
PaGora cun Tskectu, ympyroctd, TpeHus. CBs3b
8.22 SHEpPIruu U paboThl
8.3 [loTennmaneHass DJHEprust Tena, MOAHATOTO  HaJ
. MOBEPXHOCTBIO 3eMJTU
8.24 [ToTeHnmanpHas SHEPIrUs CKATON NPYKUHBI
8.95 ###HPar#t#Kunernueckass ~ sHeprus.  Teopema o

KHHETHYISCKOM OHCPTHUU




8.26

H#HPar###3akoH cCOXpaHEeHUSI MEXaHUYECKOW SHEPTUU

8.27

[IpakTuyeckue paboOTHI:

OrmpezenieHue CpeHe CKOPOCTH CKOJIbKEHHUs Opycka
WIM JIBUKEHUS IIapuKa [0 HAKJIOHHOM IJIOCKOCTH.
Omnpenenenre yCKOpeHHUs Tejaa IpPU PaBHOYCKOPEHHOM
IBIDKEHUH 110 HAKJIOHHOM IVIOCKOCTH.

WccnenoBanue 3aBUCUMOCTM IyTH OT BPEMEHU IIpU
PaBHOYCKOPEHHOM JBM)KEHUHU 0€3 HaualbHON CKOPOCTH.
[IpoBepka ruMOTE3bl: €CIM MNPU PABHOYCKOPEHHOM
JIBUKEHUM O€3 HayaJbHOM CKOpPOCTHU IyTH OTHOCATCS
KaKk psJ HEYETHBIX 4YHCEN, TO COOTBETCTBYIOLINE
MIPOMEXKYTKH BPEMEHH OJIMHAKOBBHI.

UccnenoBanue 3aBUCUMOCTU CHJIbI TPEHHS CKOJIbKEHUS
OT CWIbl HOpManbHOro JamieHus. OmnpeneneHue
koo duimenta TpeHus CcKoImkeHus. OmnpeneneHne
KECTKOCTH TpyXKuHbl. Omnpenenenue padOTHl CUIIBI
TpeHHs] TpU PAaBHOMEPHOM JBIDKEHHU Tela IO
TOPU30HTAIBHON TMoOBepxHOCTH. OmnpeneraeHue padoThI
CWJIBI  YOpPYrocTH  TNpuU  THOabEME  rpy3a  C
UCIIOJIb30BAHUEM  HEMOJBM)KHOTO M TMOJABHXKHOTO

OJIOKOB

8.28

duszndeckue SIBICHUS B IIpupoac: MpPUIKNBbBI U OTIMBEI,
JABMXKCHUC IIJIIAHET ComHeuHoMH CUCTEMBI, PCAKTHBHOC

JABVXXCHUE )KMBBIX OPraHUu3MOB

8.29

Texandeckue YCTpOﬁCTBaI CIIMAOMCETD, JaTYnKHU

IMOJIOKCHHS, PACCTOAHHUA U YCKOPCHU A, PAKCTHL

MEXAHUYECKHUE KOJIEBAHMA 1 BOJIHBI

KonebarensHoe JABMIXKCHUC. OcHOBHEBIE XapPaKTCPUCTUKHU

. KOJIEOaHUH: IepHO/, YacTOTa, aMIUIUTY1a

9.2 MareMatuueckuit 5 MIPY>KUHHBIN MAasITHUKH.
' [IpeBpaiienue sHEPrun Mpu KoJIeOaTEIbHOM IBHKEHUH

9.3 3aryxaromue KosiebaHus. BpIHyXJeHHBIE KoseOaHMS.
' Pe3onanc

o4 Mexannueckue BosIHbL. CBOMCTBA MEXaHMUYECKUX BOJIH.

HpOI[O.HBHBIe " MOICPCYHLIC BOJIHBI. I[J'II/IHa BOJIHBI H




CKOpOCTh €€ pacrpocTpaHeHus. MeXaHHUYECKHE BOJIHBI B

TBEPJIOM Telle, CEHCMUYECKUE BOJIHBI

9.5 3Byk. ['poMKOCTB 1 BbICcOTa 3ByKa. OTpakeHUe 3ByKa
9.6 Nudpa3Byk u yabTpa3Byk
[IpakTnueckue pabOThI:
OmnpeneneHue 4acToTbl W TEpUoja  KoieOaHWi
MaTEeMaTHYECKOTO MasTHHKA.
OmnpeneneHne 4acToThl W Tepuoja  KoseOaHWi
NPY>KWHHOTO MasiTHUKA
9.7 HccnenoBanue 3aBUCMMOCTH — TEepHoja  KoJeOaHHHA
' MOJIBEIIEHHOTO K HHUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH  TEepHOja  KOJeOaHHA
NPYKHHHOTO MasTHHKa OT Maccel rpy3a. lIpoBepka
HE3aBUCHMOCTH nepuoia KOJIeOaHUH rpy3a,
MOJIBEIIEHHOTO K HHUTH, OT MAacChl TPy3a W JKECTKOCTH
npyXuHBL. M3Mepenne yckopeHus CBOOOTHOTO TaIeHHS
dusnyeckue SBICHUS B MPHUPOJE: BOCIPHUATHE 3BYKOB
9.8 JKUBOTHBIMH, 3EMJICTPSACCHHUE, CEHCMUYECKHUE BOJIHBI,
I[yHaMH, 5XO
9.9 TexHuueckue yCTpPOMCTBA: HXOJIOT, HCIOJIb30BAHUE

yIbTpa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMATI'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

:‘)J'ICKT];)OMaFHI/ITHOG TI0JIC. BHGKTpOMaFHI/ITHI)Ie BOJIHBI.

104 CBoiicTBa 3/IEKTPOMAarHUTHBIX BOJH

10.2 [Ixaa 37€KTPOMarHUTHBIX BOJIH

10.3 OneKkTpoMarHuTHas Inpupoja cera. CKOpPOCTh CBeTa.

. BoustHOBEIE CBOliCTBa CBETa

[MpakTrueckue pabOTHI:

10.4 N3ydyeHne CBONCTB  DIEKTPOMATHUTHBIX BOJH €
MOMOIIIbI0O MOOMIIBHOTO Tese(oHa
dusnyeckue SABIEHUS B HOpuUpojae: OHOJOrMyYecKoe

10.5 JeicTBHE BUJMMOTO, yAbTPapHOIETOBOTO "
PEHTI€HOBCKOTO U3ITy4EeHUI

10.6 Texuuueckue YCTpPOWCTBA: HCIIOJIb30BaHNE




SJICKTPOMArHUTHBIX BOJIH IJIA COTOBOH CBS3HU

11

CBETOBBIE SABJIIEHUA
111 JlyueBas monens ceera. MicTouHMKHU cBETa
11.2 [IpsimonuHelHOE pacpoCTpaHEHHE CBETA
113 Otpaxenue cBerta. [lnockoe 3epkano. 3akOH OTPAKEHUS
' CBETa
114 [Ipenomnenne cBera. 3aKOH TMPETOMIICHHS CBETA.
' [TommHOE BHYTpEHHEE OTpakKEHUE CBETa
11.5 JInnza. Xox yden B JIMH3E
116 OnTnueckast cuctema (oToamnmnapara, MHKpOCKONa u
' TenecKomna
117 I'maz xak onTudeckas cucrema. biaM3opykocTs u
' JAITbHO30PKOCTh
118 Paznoxenne 6enoro ceera B criektp. OnbiTel HptoTOHA.
' CroxeHne CeKTpalIbHBIX BETOB. [luctepcus cBeTa
[IpakTrueckue paboOTHI:
#H#Par###1ccienoBanue 3aBUCUMOCTH yria
OTpaXCHHsI CBETOBOTO JIy4ya OT yIJia MaJeHHUs.
###Par###l3yuenue  XapakTEpPUCTHK  M300pakeHUs
peaMeTa B IUIOCKOM 3epKalie.
#H#Par###1ccienoBanue 3aBUCUMOCTH yria
IPEIOMIICHUSI CBETOBOTO Jiydya OT yrjla MajeHus Ha
119 TPaHHULIE «BO3AYX — CTEKIIOM.
' ###Par### lonyuenue  M300paKEHUA C  MOMOIIBIO
coOuparolei JUH3BL
###Par#Ht#Onpenenenne (HOKYCHOTO pacCTOSHUSL U
OTNTUYECKOM CUITBI COOUPAIOIIEH JTMH3BL.
#HAHPar#H#0OnbITel IO pa3ioxeHuio Oenoro ceera B
CHEKTP.
HHHPar###ONbITEl 10 BOCHPHATHIO I[BETa MPEAMETOB
py UX HAOIOCHUN Yepe3 IIBETOBbIE (PHUIBTPHI
®duznueckue ABlIeHUs B mpupone: 3atMeHus CoHia u
11.10 JlyHbl, 1[BeTa TeJ, ONTHUYECKUE SBIEHUS B aTtMocdepe

(uBet HeOa, pedpakius, paayra, MUPax)




Texauueckue yCTpOMCTBA: OYKH, IIEPUCKOII,

i ¢doTroanmapar, ONTUYECKHE CBETOBOIbI
KBAHTOBBIE ABJIEHUA
121 OmnbiTel Pesepdopna u 1uranerapHas MOAETbh aroma.
' Monens aroma bopa
192 Hcnyckanne u morsouieHue cBera aroMoM. KBaHTHI.
' JInnelyaTelie CIEKTPBI
12.3 PagnoaxtuBHOCTE. Anb(a, 6eTa- u raMMa-u3Iy4eHus
194 Crpoenue artomHOro snupa. HykimoHHas MoJeNb
' aTOMHOTO siapa. M30Tomnsl
195 PanuoaxTuBHble mpeBpamenus. llepuon mnomypacmnana
' ATOMHBIX s7Iep
126 SnepHble peaknuu. 3aKOHBI COXPAHEHMS 3aps0BOrO U
' MaccOBOI'O YHUCEIl
12.7 DHeprus cBS3U aTOMHBIX siziep. CBsA3b MAacChl U SHEPTUU
198 Peakuuu cunTe3a u aenenus saep. UCTOUYHUKN 3HEpryuu
12 ' CoumHiia 1 386311
129 Snepnas sHepretuka. JleHcTBUE — paJMOAKTHBHBIX
' M3JIy4€HHI Ha )KUBbIE OPTaHU3MBI
[TpakTrueckue pabOTHI:
Habmionenue CrjiomHelX M JUHEHUYATBIX CIIEKTPOB
12.10 U3JIy4YEHHUS.
HccnenoBanue TPEKOB: U3MEPEHHUE SHEPIUU YaCTHIBI
110 TOPMO3HOMY ITyTH (110 poTorpadusam).
N3mepenue paguoakTuBHOrO (poHA
®usnueckue SABICHUS B HOPUPOAE: €CTECTBEHHBIN
pPaAOAKTUBHBIN ¢on, KOCMHMYECKHE Ty4H,
12.11 paZMOaKTUBHOE W3JIy4YE€HUE MPHUPOIHBIX MHHEPAJIOB,
JNEMCTBUE DPAJUOAKTHBHBIX H3JIy4EHUH HaA OpraHu3M
YeJI0BEKa
1212 Texauueckue YCTpOMCTBA: CIIEKTPOCKOII,

HH)IHBPI,Z[yaJ'ILHLIﬁ HAO3HUMETP, KaMepa Bunscona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOI'O OBIIEI'O OFPA3OBAHUS

Kox
NpoBepPsieMOro
TpeboBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0230BOr0 YPOBHSI OCBOEHHsI OCHOBHOIi 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero odopa3zopanusi Ha ocHoBe PI'OC

[lonumanue ponu  GU3MKM B HAydyHOM  KapTUHE  MUDA;
c(hopMUPOBAHHOCTH 0a30BBIX MPEACTABICHUN O 3aKOHOMEPHOM CBSI3U
U T03HAaBAEMOCTH SIBJICHUM NpPUPOJBI, O POJM HKCIEPUMEHTa B
¢uszuke, o cucreMooOpasyroueil poiau (U3MKK B Pa3BUTHUU
€CTECTBEHHbIX HAyK, TEXHHKH M TEXHOJOrud, o0 HBOJIIOLUU
(bMBUYECKUX 3HAHMK W WX POJIM B IEJIOCTHOW €CTeCTBEHHOHAYYHOM
KapTUHE MHUpPA, O BKIAJE€ POCCUHCKUX M 3apyOECKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSCHEHHUE MPOIIECCOB OKPYKAIOLIETO

Mupa, pasBUTHUC TCXHUKU U TEXHOJIOTHI

3HaHUS O BHJAX MaTepuu (BEIIECTBO M TOJE), O IBWKCHUU KaK
crioco0e CyIIecTBOBAaHUS MAaTEPHUH, 00 aTOMHO-MOJICKYJIAPHON TEOPHH
CTPOCHHUSI BEUIECTBA, O (DU3UYECKOH CYIIHOCTH SIBIICHUH TPUPOJIBI
(MEXaHWYECKHX, TEIUIOBBIX, OJJCKTPOMATHUTHBIX W KBaHTOBBIX);
YMEHUE pa3jinyaTh SBICHUS [0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIBITOB, IEMOHCTPHPYIOLINX JJaHHOE (DU3UUECKOE SIBJIICHUE;
YMEHHUE paclO3HaBaTh MPOSBICHUE U3YUYCHHBIX (DU3MUYCCKHUX SIBIICHUI
B OKpYXKAlOIIEeM MHUpPEe, BBIACIAS WX CYIIECTBEHHBIC CBOWCTBA

(TIpu3HAaKH)

Bnagenue ocHoBaMH NOHSTHUMHOIO alaapara M CHUMBOJHYCCKOI'O
SA3bIKa (1)I/ISI/IKI/I " HUCIIOJIb30BAHUC HX JIA PCIICHUSA y‘le6HLIX 3aJa4,
YMCHHEC XapaKTCpHU30BaATb CBOICTBa TCII, (1)I/IBI/IIIGCKI/IG SBJICHHUA H

ITPOLECCChI, UCTIOJIb3YA (bYHI[aMeHTaJ'IBHBIe U OMIIMPUYICCKUC 3aKOHBI

YMeHue onuchBaTh HU3YUYCHHBIC CBOMCTBA T€I U (I)I/ISI/ILIGCKI/IG SABJICHUA,

HCIIOJIb3Ys (I)I/I3I/II-ICCKI/IC BCIIMYHHBI

Brnagenne ocHOBaMM METOJOB HAY4YHOIO TO3HAHHA C Y4ETOM
coOmoIeHHs MpaBuil 0€30MacHOro TpyJa: HaOmtoJeHne (PU3NYECKUX

SIBIICHUWI:




YMEHHUE CAMOCTOSITENIbHO COOMPATh AKCIEPUMEHTAIBHYIO YCTaHOBKY
W3 JaHHOTO Habopa 00OpyTOBaHUS MO MHCTPYKIIUH, OMUCHIBATH XOJ
OTIBITA U 3AIHCHIBATH €0 PE3YIbTAThl, (POPMYITHPOBATH BBIBOIBI;
IPOBE/ICHUE MPSMBIX 1 KOCBEHHBIX H3MEPEHHUI (PU3NYECKUX BEITNYHH:
YMEHUE IUIAaHUPOBATh HW3MEPEHHS, CaMOCTOSTENILHO coOMpaTh
OKCIIEPUMEHTAIBHYI0 ~ YCTAaHOBKY 110 HMHCTPYKIHH, BBIYUCIIATH
3HAYCHHWE BEJIWYMHBI M aHAIM3UPOBATH TOJTYYEHHBIE PE3YIbTATHI C
Y4€TOM 3aJaHHOU MTOTPEIIHOCTH PE3yIbTaTOB U3MEPEHUN;
MPOBEACHNE  HECIOKHBIX  AKCIEPUMEHTAJIbHBIX  HCCIEIOBAaHUM;
CaMOCTOSITEIGHO  COOMpaTh  AKCIIEPHUMEHTAIBHYI0 YCTaHOBKY U
MPOBOJUTH  HMCCIENOBAaHWE TIO0  WHCTPYKIUH,  IPEICTABISATH
MOJIy4eHHBIE 3aBUCHUMOCTH (PM3UYECKUX BEIMYWH B BHUJE TaOIUI U
rpadMKOB, YYUTHIBATH TIOTPEITHOCTH, JIENIATh BBIBOJIBI ITO PE3yIIbTaTaM

HCCIIEI0OBAHUS

[lonumanue  XapakTepHBIX  CBOHCTB  (DU3MUYECKUX  Mojeneu
(MaTepuasibHas TOYKa, aOCOJIFOTHO TBEPIOE TEJO, MOJEIH CTPOCHUS
ra3oB, XHUJAKOCTEH W TBEPIBIX TeJ, IJIAHETapHas MOJENb aroma,
HYKJIOHHAsi MOJIEJIb aTOMHOTO $Si7jpa) U YMEHHE MPUMEHSTh UX JUIf

00BbICHEHUS (PU3UIECKUX MPOIECCOB

YMmenue 00bACHATH (PU3UUECKHE MPOIECCHl U CBOMCTBA TEJl, B TOM
yhclie M B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISIBIISITh IPUUNHHO-CIICICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C OMOPON Ha M3y4yEHHBIE CBOMCTBA (PU3UUECKHUX

HBHCHHﬁ, (bI/I?)I/I‘ICCKI/Ie 3aKOHbI, 3aKOHOMCPHOCTH U MOJCIIN

YMeHue pemath pacuéTHele 3adaud (Ha Oaze 2 — 3 ypaBHEHHH),
UCIOJIB3YS 3aKOHBI W (OPMYJIbI, CBsI3bIBatONIME  (pU3HUECKHE
BCJIMYMHBI, B YACTHOCTH, 3alMChIBAaTh KPATKOE YCJIOBHE 3ajayW,
BBISIBJIAT HEJIOCTAIOIIUE JaHHBIC, BHIOUPATh 3aKOHBI M (OPMYIIBI,
HEOOXO0IUMBIe ISl € PEIICHUs, MCII0JIb30BaTh CIIPABOYHBIC JaHHBIC,
IPOBOAMUTH PAcu€Thl W OLEHUBATh PEATHCTUYHOCTH TOIYYEHHOTO
3HaueHUsl (pU3MYecKOl BETUYMHBI; YMEHUE OMpPENeNsiTh Pa3MEPHOCTh

(I)HSI/I‘IGCKOﬁ BCJIMYHHBI, HOHy‘IGHHOﬁ IIpU pCUICHUU 3adavuUn

YMmenue XapaKTepru30BaTb IMPUHIUIIBI JIEHUCTBUS TEXHHUYECKHUX
YCTpOﬁCTB, B TOM 4YHCJC OBITOBBIX HpI/I60pOB, U TPOMBIIIIICHHBIX

TCXHOJIOTHYCCKUX IMPOLECCOB IO UX ONMHNCAHUIO, UCIIOJIb3YSA 3HAHUA O




CBOMCTBaX (PU3UYECKUX SBICHUH H HEOOXoIuMble (U3NIECKUe

3aKOHOMEPHOCTH

10

YMeHHe HCHoJb30BaTh 3HAHUS O (PU3HYECKHX SBICHUAX B
NOBCEIHEBHON KM3HM JjIsi  oOecriedyeHus O€30MacHOCTH — TNPH
oOpamernn ¢ OBITOBBIMH ~ HpHOOpaMH W TEXHHYECKHUMH
YCTPOWCTBAMH, COXPAHEHHUS 3/I0pOBbSI W  COOJIONCHUS HOPM
9KOJIOTMYECKOTO TIOBEICHHS B OKpYXKAIOUIEH cpene; HMOHUMAaHUE
HEOOXOMMOCTH TIPUMEHEHUsS JOCTIKCHHA (HU3UKH W TEXHOJIOTHH

AJI palifuOHAJIBHOTO IMPUPOJ0IIOJIE30BaHUS

11

OnelT moOMCKa, NpeoOpa3oBaHUs M MPEACTaBICHUsS HHMOpMALUU
(U3MYECKOTO COJEP)KAaHUA C MCMOJIb30BAaHUEM HHPOPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUW; YMEHUE OIIEHUBATH JOCTOBEPHOCTh
MoJMyd4eHHOW wuH(OpMalMu Ha OCHOBE WMEIOIIMUXCS 3HAHUA |
JOTIONTHUTEIbHBIX ~ MCTOYHHUKOB, YMEHHME  HCIOJIb30BAaTh  IpH
BBITIOJIHEHUM Y4YEOHBIX 3aJaHUN HAY4YHO-TIOMYJISIPHYIO JIUTEpaTypy
(bu3MUecKOoro coAep KaHMsl, CIHPAaBOYHbIE MaTepHaibl, PECYpChbl CETH
Wnrtepner; BnageHue 0a30BbBIMH  HaBBIKAMHU  [PEOOpa30OBaHUS
nHpOpMaUM W3 OJHOW 3HAKOBOW CHUCTEMBI B JIPYryl0; YMEHHE
co3ZaBaTb COOCTBEHHbIE IMCHMEHHBIE M YCTHbIE COOOIIECHHS Ha

OCHOBE I/IH(bOpMaI_[I/II/I N3 HECKOJIbKHMX HCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA OI'D

1O ®U3UKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 MEXAHUYECKHUE SABJIEHUA
11 Mexannueckoe BWkeHue. MarepuanbHas Touka. Cuctema  oTcuéra.
' OTHOCUTENBHOCTH JIBHXKCHUS
PaBHomepHOE U HepaBHOMEpHOE ABrKeHHE. Cpennsisi ckopocTh. Dopmyna asis
1.2 BBIYUCIICHUS CPEIHEH cKopocTu: V = S/t
PaBHOMEpHOE MPSAMOJMHEWHOE NBWKEHUE. 3aBUCUMOCTh KOOPAMHATHI Tela OT
BPEMEHU B CJIy4ae paBHOMEPHOTO MPSMOJIUHEMHOTO ABUKECHUS:
13 x(t)=x,+vt
I'padukn 3aBUCUMOCTH OT BpPEMEHH ISl TMPOCKIIMU CKOPOCTH, TPOESKIIHH
MepeMEeNIeHusl, MyTH, KOOPAMHATBI NIPU PABHOMEPHOM IPSMOJIMHEINHOM
JBUKEHUN
3aBUCUMOCTh KOOpPJAMHATHI TEJla OT BPEMEHHM B CIydae PAaBHOYCKOPEHHOTO
NPSMOJIMHENHOTO ABUKEHUS:
2
Sy(f)=vp, = f+ay* ;
2
@opMynbl Uil MPOEKUHUHU IMEPEMELIEHUs, MPOEKUUH CKOPOCTH U IMPOEKIHH
YCKOPEHHS IPU PABHOYCKOPEHHOM MPSAMOJUHEHHOM JIBUKECHUU:
#2
1.4 s.(D=yy,-t+a, TR
U_\'('f] =Upy T4, 1,
a,(f)=canst,
le: - l')1.'c2 zzaxsrr
I'paduku 3aBUCHMOCTH OT BpEMEHH Ui MPOEKIUU YCKOPEHHUS, MPOCKIUU
CKOPOCTH, IIPOECKLMH TNEPEMELICHUs, KOOPAMHATHI IIPU PABHOYCKOPEHHOM
IPSMOJIMHENHOM JBUYKEHUU
CBoOonHoe manenue. PopMyibl, OMUCHIBAIOININE CBOOOJHOE MajeHHE Tenla o
1.5 BepTUKAIM (JBUYKEHUE TEJla BHU3 WJIM BBEPX OTHOCHUTEIBHO TMOBEPXHOCTH

3emnn). I'padukn 3aBUCUMOCTM OT BpPEMEHHU JUIS MPOEKLUUH YCKOPEHHS,




MIPOEKIIMM CKOPOCTU M KOOPAMHATHI NpU CBOOOJHOM TaJE€HUU Tejla IIOo

BEPTUKAIIN

CKopoCTh pPAaBHOMEPHOIO JBIKEHHUs Teja M0 OKpyxkHocTH. Hampasienue
CKOpOCTH.

@opmysia g BBIYKCICHHUS CKOPOCTH YEPE3 PAInYyC OKPYKHOCTH U MEPHO]

oOparieHus:
21R
L=
T

LlenTpocTpeMuTenbHOE YCKOpeHHe. HampaBieHue I[IeHTPOCTPEMHUTEILHOTO

1.6 yckopenusi. @opmyna s BBIYUCIEHUS YCKOPEHUS:
2
a. — v
=R
®dopmyra, CBI3BIBAOIIAS TIEPUO] M YaCTOTY OOpaIeHHUs:
v = 1
T
Macca. ITnotHoCTh BemecTBa. @opmyia Jj1sl BBIYUCICHHS TIIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas puzndeckas BenuuuHa. ClI0KeHue Chil
1.9 SIBnenune nunepuuu. [lepBerit 3akon HproToHa
Bropoii 3akon HeroToHa:
F=m-d
1.10
CoHanpaBlIeHHOCTh BEKTOpPA YCKOPEHHUS TeJla M BEKTOpa CUJIbI, ICUCTBYIOIIEH HA
TEJI0
Bzaumopericteue Ten. Tpernit 3akoH HeroToHa:
1.11 Fy y=-Fi
112 TpeHue nMokosi U TpeHUe CKONIbKEeHUs. DopMyIia i BEIYUCIECHUS MOJYJIS CHUIIbI

TPCHUS CKOJIbXKCHUS:




Frpzu-;"l.r

1.13

Hedopmanust Tema. Ympyrue u Heynpyrue aeopmanuu. 3akoH yIpyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMUPHOTI'O TATOTCHUA:

My -1,
F=G L1 _2
R
Cuna TsprecTd. Y CKOpeHue CBOOOTHOTO MaICHHUS.
®opmyna JUTsl BBIYUCIECHUS CUJIbI TSDKECTH BOJIM3H oBepxHOCcTH 3emiu: F = mg.
JBmxenue mianet Bokpyr Connna. [lepBas kocMudeckass CKOpOCTb.

HesecomocTs u nieperpysku

1.15

Nmmnynbe Tena — BekTopHas pu3nyeckas BEIMUMHA.
=mi

Nmnynec cuctemsl Ten. U3MeHnenue umnynbsca. MMmynbe cumbl

1.16

3aKOH COXpPaHCHHS HMITYJIbCA JIJISl 3aMKHYTOW CHCTEMBI TEJ:
D=myU, +m, U, =const

PeaxtuBHOEC JABHXCHHC

1.17

Mexannyeckas pabora. @opmyia /sl BBIYUCICHUS PaOOThI CUIIBL:

A=Fscosct

MexaHuueckasi MOIITHOCTbD:

1.18

Kunernueckas u NOTCHIUAJIbHAs SHCPIUA. d)opMyna JJIs1 BBIYUCIICHUA

KUHETHYECKOM OHEPruun:

Hﬁ')z
S

TeopeMa 0 KMHETHYECKOM OHCPTHUH. <D0pMyJ1a JIJIsI BRIYMCIIEHUS ITIOTEHITUAILHOM




OHCPI'UH TCJ1a, IOAHATOIO

HaJ 3eMuIéii:

E,=mgh

Mexanudeckasi SHEPTHUsL:

E=E;+E »

1.19 3aK0oH COXpaHEeHHsS MeXaHu4eckoi sHeprun. dopmyna 1 3aK0Ha COXpaHEHUS
MEXaHWYECKOH HEPTUU B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBpareHne MEXaHNYECKON YHEPTUH MPU HATUIUH CHIIBI TPEHMUSL.
[TpocThie MeXaHU3MBIL. «30J0TOE TPABUIIO» MEXAHHKH.

Poruar. Momenr cuter: M - Fl.
VYcnoBue paBHOBECHUS phlyara:
M +M, +..=0
1.20
[ToasmwxHbIi 1 HeMOABIWKHBIN O0510Ku. KITJI mpocThIXx MeXaHU3MOB,
n= Anonesaan
‘4'3&1‘1‘3.11.7{
JlaBiienue TBEpIOTO TeEaA.
dopmyna s BBIYUCICHUS JaBJICHUS TBEPIOTO Tena:
_F
P= Gl

191 JaBnenue raza. AtmocdepHoe JaBicHuUE.

' I'mapocraTuyeckoe naBiieHHE BHYTPH KHIKOCTH.
dopmyna sl BBIYUCICHUS 1aBJICHUS BHYTPHU KUIKOCTH:
P=pgh+ Py

1.22 3axoH [lackans. I'mapaBaudeckuil npecc
3akoH Apxumena. @opmyna a1 ONPEACICHHS BbITAJIKUBAIOUIEH CHUJIBI,
JNENUCTBYIOUIEH Ha TEJO, HOTPYKEHHOE B )KUIKOCTh WM Ta3:

1.23

Ycnopue naBaHus Tena. [lmaBanue CyYAOB U BO3QYyXOIlJIABAHUC




1.24

Mexannueckue KoyieOaHus. AMIUIMTYIA, TEPHOJ W YacToTa KoJeOaHHH.

®opmyrna, CBSA3BIBAIOIIAS YACTOTY M NIEPUO]] KOJIeOaHU:

1.25

MaremMaTtnueckuii M NPYKUHHBIM MasATHUKU. [IpeBpamienue 5sHepruu npu

KOJIE0ATEIIFHOM IBIDKCHUHN

1.26

3aryxaromue Kosiebanus. BernyxneHusie konebanus. Pesonanc

1.27

MexaHU4eCKHue BOJIHEL HpO}lOJ'II)HI)IG N TIOIICPCUYHLIC BOJIHBI. I[J'H/IH& BOJIHBI U

CKOPOCTh PAaCHpOCTPAaHCHHUS BOJIHBI:

h=v-T

1.28

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHHE 3BYKOBOM BOJIHBI Ha TpaHMIIE

IByX cpell. IHppa3Byk U ynbTpa3ByK

1.29

Ipakxmuueckue pabomoi

N3mepenne cpenHell MIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIBI; KECTKOCTH
MPY>KUHBI;, KOAhOUIIEHTa TPEHUSI CKOJIBKEHUS; PAaOOThI CHUJIBI TPEHHS, CHIIbI
YIPYTrOCTH; CPEeIHEH CKOPOCTH IBMKEHMsI Opycka MO HAKIOHHOM IUIOCKOCTH;
yCKOpeHusi Opycka Mpu JBHWKEHHH IO HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuoja KojeOaHUM MaTeMaTH4YeCKOro MasTHHKA,; YacTOThl M IepHoja
KoJieOaHui MPYKMHHOTO MAasATHHKA; MOMEHTA CHWJIbI, IEHCTBYIOIIETO0 Ha pblYar;
paboThl CUJIBI YIPYrOCTH HpHU MOABEME Tpy3a C IMOMOIIbI HEMOJIBHXHOIO
6510Ka; pabOThI CHIIBI YIPYTOCTH HPU MOABEME Ipy3a ¢ MOMOMIBIO MOJIBUKHOTO
0JI0Ka.

HccnenoBanue 3aBHCUMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MNOrpY:KEHHOMN
YacTU TeJa U OT IUIOTHOCTH YKUIKOCTU; HE3aBUCUMOCTH BBITAIKHBAIOIICH CHJIBI
OT MAacChI T€JIa; CUJIbI TPEHUS CKOJIBKEHHSI OT CHIIbI HOPMAJBHOTO JTABJICHUS U OT
poJla TIOBEPXHOCTH; CHJIbI YIPYTOCTH, BO3SHHUKAIOIICH B MPYKUHE, OT CTEHCHH
nedopManuu MpyKUHBI, YCKOpEeHUs: Opycka OT yrjia HakJOHa HampaBJSIOUICH;
nepuoja (4acToThl) KoJeOaHUN HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEepHOJa
KoJe0aHU MPYKHUHHOTO MasTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKHUHBL
UCCIIEJIOBaHNE HE3aBUCHUMOCTH MepuojJia KOJIeOaHH HUTSHOTO MAasTHHKA OT

MacCChHI I'py3a. HpOBepKa YCJIOBUA PABHOBCCHUS pbIUara

1.30

Qusuueckue sA6NeHUs 6 npupode: TPUMEPHl JABWKEHUS C Pa3IMYHBIMU
CKOPOCTSIMU B KMBOW M HEKUBOI NPUPOJE, NENCTBUE CUIIBI TPEHHUS B IPUPOJE U

TCXHUKEC, MNPUIHMBbBI W OTJIHBBI, IABWXCHUC IIJIAHCT ConHeyHoi CUCTEMBEI,




PEaKTUBHOE JIBM)KCHHUE JKUBBIX OPraHU3MOB, PbIYaru B TEJIC YEJIOBEKA, BIMSHUE
aTMOC(EepHOTO JaBICHUSA HA JKUBOM OpraHu3M, IUIaBaHHE pbIO, BOCIPHATHE

3BYKOB KMBOTHBIMH, 3EMJICTPACCHUC, celicMHU4YecKue BOJIHBI, HYHAMH, 3XO

Texnuueckue ycmpoftcmea: CIIMAOMCTP, HATYUKU IIOJIOKCHHUA, PACCTOAHUA U
YCKOpPCHUA, IAUHAMOMCTpP, I[NOAIIHWIIHWUKH, PAaKETbl, pbIyar, HOI[BI/I)KHBIﬁ u

HeHOI[BI/DKHLIﬁ 6JIOKI/I, HAaKJIOHHAsA IIJIOCKOCTb, MPOCTHIC MCXAaHU3MbI B 6I)ITy,

131 COOOIIAIOIMECS COCY/bl, YCTPOMCTBO BOJOIPOBOJA, THAPABIMYECKUN TMpece,
MaHOMETp, OapoMeTp, BBICOTOMEp, TMOPIIHEBON HACOC, apeoMETp, 3XOJIOT,
WCTIOJIb30BAHUE YIIBTPA3BYKa B OBITY U TEXHUKE

2 TEIIJIOBBIE SBJEHUS
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJISIPHO-KMHETHUECKOM TEOPUU  CTPOCHHS

2.1 BemecTBa. Mojenu TBEPAOTO, KHUAKOTO M ra3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucrannmaeckue u amopdabie Tena

55 JBmwxenne wyactuiy BemecTtBa. CBS3b CKOPOCTH JABW)KEHHUS YAaCTHI[ C

' TeMriepaTypoil. bpoynoBckoe nBmxkenue, muddy3us

2.3 CmauuBaHue U KallWUTSIPHBIC SIBIICHUS

2.4 TennoBoe pacMpeHne U CKATHE

2.5 TennoBoe paBHOBecHE

25 Buayrpennsis sHeprus. PaGora um Temomepenaya Kak CrocoObl HM3MEHEHUS

' BHYTPEHHEU SHEPTUU

2.7 Buapl Teronepenaun: TEIIONPOBOIHOCTh, KOHBEKIIHS, U3TydEeHUE
Harpeanue wu oxmaxkaenue Ten. KoawdecTBo  TEIUIOTHL. Y elbHas
TEIMIOEMKOCTb:

2.8

O=am(t,—1)
3aK0H COXpaHEHHWs SHEPIMH B TEIUIOBBIX IpoIleccaX. YPaBHEHHE TEIIOBOTO
banaHca:

2.9

O+0, +..=0
Ucnapenne u xonaeHcaus. V3meHeHue BHYTpEHHEH SHEpPruM B Ipoliecce
210 WClapeHus ¢ KoHAeHcanuu. Kumenume KuAKOCTH. YenbHas TemioTa

napoo6pazoBanus: L = Q/m




211

BiaxxHoCTh BO311yXa

2.12

[InaBnenne wu kpucrasmsauus. I3MeHeHHEe BHYTPEHHEH DJHEpPruM IIpH

IUIaBJICHUHW U KPpUCTAJUIU3allH. yI[eJIBHaS'I TCIJI0TA IIJIaBJICHUA

2.13

BryTpeHnHss dHEeprus cropanus TOIUIMBA. Y IeJbHAs TEIJIOTa CTOPAHMS TOILIMBA:

q=Q/m

2.14

[Tpunnumner paboTe! TeroBsix Asurateneit. KI1J[ TemmoBoro aurarens

2.15

Ipakmuueckue pabomoi

N3mepenune ynenbHON TEIIOEMKOCTH METAJUIMYECKOrO IWIMHJPA; KOJIUYECTBa
TEIJIOTHI, TOJIYYCHHOTO BOJOW KOMHATHOW TeMIepaTrypbl (DUKCHPOBAHHOM
MacChl, B KOTOPYIO ONYIIEH HArpeTblidi UWIUHJIP; KOJIWYECTBA TEIUIOTHI,
OTJAHHOTO HArpeThiM IMJIMHIAPOM, IMOCJE OIMYCKaHUsS €ro B BOJY KOMHATHOU
TeMIEpPaTypbl; OTHOCHUTEIBHOM BJIAXHOCTH BO3IyXa; YACIbHOW TEIUIOTHI
maaBjaeHus JpAa. McecnegoBaHue WM3MEHEHHsI TEMIIEpaTypbl BOJBI  IIPH
Pa3IUYHBIX YCIOBUSX; SIBJICHUS TEIJIOOOMEHa NpU CMEIIMBAHUU XOJOIHOU U

ropsiueii BOJIbI; IpoIiecca HCIapeHus

2.16

Dusuveckue sA61eHUA 8 npupode.‘ IMOBEPXHOCTHOC HATSXKCHHUEC W KallWJIAPHBIC
SABJIICHHS B IIPUPOJAC, KPHUCTAJJIBI B IIPUPOAEC, HU3IIYUCHHC COJ'IHI_[a, 3aMEp3aHuC

BOJ0EMOB, MOpCKHE OpH3bl; 00pa3oBaHuE POCHl, TyMaHa, UHEes, CHera

2.17

Texnuueckue yCﬂ’lpOtZCﬂ’lGd.’ KarmuJjisipbl, IPUMEPBLI UCIIOJIB30BaHUA KpHUCTAJIJIOB,
)I(HI[KOCTHBIﬁ TEPMOMETP, AATYHUK TEMIICPATYpPbI, TEPMOC, CUCTEMA OTOILICHHUA
JAOMOB, IT'HI'POMECTPLBI, IICUXPOMCTp, IIapoBasi Typ6I/IHa, ABUTI'aTC]Ib BHYTPCHHCTO

CropaHus

OJIEKTPOMAI'HUTHBIE SBJIEHUA

3.1

9J'IeKTpI/ISaI_II/I$I TCII. HBa BH A SJICKTPUUCCKUX 3apPsA10B

3.2

BsaumonelictBue 3apskeHHBIX Tedl. 3akoH Kynona

3.3

3aKkoH COXpaHCHUS DJICKTPUYCCKOTO 3apsiaa

3.4

3J'IeKTpI/I‘IeCKOe I10JIC. HaprI)KéHHOCTB SJICKTPUYICCKOTO  TIOJIA. HpI/IHLII/Il'I

CYIICPIIO3UIUH DJICKTPUICCKUX moJjien (Ha Ka4yCCTBCHHOM ypOBHe)

3.5

Hocurenn QJICKTPUYCCKUX 3apsA10B. I[CI\/'ICTBI/IC QJICKTPUYICCKOTO TIOJId Ha

OJICKTPUYCCKUC 3apAbl. HpOBOI[HI/IKI/I " JUDJICKTPUKU




[TocrosinubIi nekTpuyecKkuid ToK. JlecTBus anmekrpuyeckoro Toka. Cuia Toka.

Hanpsixenue.
3.6 l=qg/t,U=A/
DIEKTPUYECKOE COMPOTUBIICHUE. Y ACTBHOE IEKTPHUUECKOE COMTPOTUBIICHHE:
3.7 R =pl/S
3.8 3akon Oma s yuactka sekrpuyeckoit nenu: | = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
I,=1,: U=U,+U,: R=R,+R,
3.9 [TapannensHOE COETMHEHHE MPOBOHIUKOB PABHOTO COMMPOTHBIICHHUS:
U=U;:1=1+1I; Rzi.
2 2 B
CMenranHbie COSAMHEHUS TTPOBOTHUKOB
PaboTa u momHOCTH AnekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — Jlenna:
3.11 O=I"-R-t
312 OnbiT Opcrena. MarHutHOe TOJi€ MPSAMOrO MPOBOJHHMKA C TOKOM. JIMHUM
MarHuTHOW MHAYKIIUU
31 MarautHoe MoJi€ MOCTOSHHOTO MarfHura. B3anMoaeiicTBHE HOCTOSIHHBIX
MarHuToB
3.14 JleficTBMEe MarHUTHOTO TI0JISI HA MPOBOJHUK C TOKOM
3.15 Oneiter @apanes. fIBieHue snekrpoMarHuTHON MHAYKUH. [Tpasuiio Jlenna
Ipaxmuuecxue pabomol
N3mepeHue  ANEKTPUYECKOTO  CONPOTUBICHUS  PE3UCTOpPA;  MOUIHOCTH
3.16 ANEKTPUYECKOTO TOKa; pabOTHI ANEKTPUIECKOTO TOKA.

HccnegoBanne 3aBUCHMOCTH  CHJIBI TOK4, BO3HHUKAIOUICTO B IIPOBOJHHUKE
(pespropLI, J'IaMl'IO‘-IKa), OT HAIIPSPKCHUA HAa KOHIIAX MPOBOJHUKA; 3aBUCUMOCTU

CONIPOTUBJICHUA OT JIMHBI ITPOBOJHUKA, IJIOMIAANW €TO IMOIICPEYHOTO CCUCHUA U




YIEJIBHOTO COIPOTUBJICHUS.
[IpoBepka npaBuiia JUIsl SIEKTPUUYECKOTO HAIPSDKEHUS IPU MOCIEI0BAaTEIbHOM
COEIMHEHUHU IPOBOJAHMKOB; MpPaBWJA JUIsl CHJIbl 3JIEKTPUYECKOIO TOKAa IIpHU

napajuieIbHOM COE€IUHEHUU ITPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue s61eHUs 6 nNpupooe: DIEKTPHUECKUE SBICHHUS B arMmocdepe,

3.17 AIIEKTPUYECTBO JKUBBIX OPTaHU3MOB, MarHUTHOE TOJie 3eMJId, JPei( MOIIOCOB,
POJIb MATHUTHOTO TIOJIS JIJIS )KU3HH Ha 3eMJle, MOJIIPHOS CHUSHUC
Texnuueckue ycmpoticmea: OSIIEKTPOCKOT, aMIEpPMETp, BOJBTMETP, PEOCTarT,
CUCTYMK  DJIGKTPUYECKOW  DHEPruHu,  JJIEKTPOOCBETUTEIBHBIC  MPHOOPEI,
3.18 HarpeBaTeIbHbIE AIEKTPONPUOOPHI (rpumepsr), AIEKTPUYECKUE
MPEIOXPAHUTENN, DJIEKTPOMArHUT, OJJIEKTPOJBHTATeNb IMOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKA
3.19 DneKTpoMarHuTHBIE BOJHBL [1Ikana 3JeKTpOMarHUTHBIX BOJTH
3.20 JlygeBast moJsienb cBeta. [IpsiMONMHEIHOE pacipoCTpaHEeHUE CBETa
3.21 3akoH oTpaxkeHus ceera. [1nockoe 3epkaino
3.22 [Ipenomienne cBeTa. 3aKOH MPEIOMJICHUS CBETA
3.23 JHucnepcus cBera
3.2 JIunza. Xox nydeil B nuH3e. POKYCHOE pacCTOSIHUE JIMH3BI. OnTUYecKas cuia
' mun3el: D = 1/F
3.25 I'ma3 xak ontuueckas cucrema. ONTHYECKUE TPUOOPHI
IIpakxmuueckue pabomoi
#H##Par#Ht#l13Mepenrne ONTUYECKONH CHIIBI coOuparomiel JMH3bI, (OKYCHOTO
paccTosiHUs cobuparoriei JMH3bI (10 CBONCTBY paBEeHCTBA pa3MepOB MpeAMeTa U
n300paxkeHus, KOrja MpeaMeT pPAcIoyioKeH B JBOMHOM (oKyce), MmoKazarems
3.26 MPETOMIICHHUS CTEKIIA.
###Par### ccnenoBanue cBoiicTBa M300pa)KeHUS, MOTYYEHHOTO C IMOMOIIBIO
coOuparomiei JTHH3bI;, U3MEHEHHUs (POKYCHOTO PACCTOSIHHMSI JBYX CII0KEHHBIX
JIMH3; 3aBUCHUMOCTH yIJIa MPEIOMJICHHS CBETOBOTO Jy4a OT yrja MaJeHus Ha
TPaHULIE «BO3JYX — CTEKIIO»
3.7 Qusuueckue s6nenus 6 npupooe. 3atmenus ConHua u JlyHbl, 1Bera Ted,
. ONTHYECKHUE SIBIEHUS B aTMocdepe (1BeT Heba, pedpakius, paayra, MUPax)
398 Texnuueckue ycmpouicmea: O4YKH, TepHUCKoM, ¢oToanmapar, ONTHYECKUE
. CBETOBO/IBI
4 KBAHTOBUBGIE SAABJIEHUA




PagnoaktuBHOCTh. Anb(da-, Oera-, ramMma-usznydeHus. Peakiuu anbda-u Oera-

4.1
pacnazga

4.2 OmnsiThl Peszepdopna no paccesnuto anbha-vactui. [InanerapHas Moiens atoma

4.3 CocraB atomHOrO sigpa. M30TomsI

4.4 [Iepnon nomypacnana aTOMHBIX SAEp

4.5 SnepHble peakiyy. 3aKOHbI COXpPaHEHUs 3apsAJ0BOI0 U MAaCCOBOTO YHUCET
Qu3uueckue A6NeHUs 8 Npupode: €CTECTBEHHBI pPaJANOAKTUBHBIN (OH,

4.6 KOCMUYECKHE JIy4d, paJMO0aKTUBHOE MW3JIyY€HHUE MPHUPOJHBIX MHUHEPAJIOB,
JefcTBHE paJiMOAaKTUBHBIX U3JTy4YEHHUI Ha OpraHu3M 4eJoBeKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKOI, MHIUBHAYalbHBIN JO3UMETP, Kamepa

BunbcoHa, anepHast 3HEpreTuka




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYHEHUKA

1.MepblwWKNH U.M.Dur3mKa : 7 kKnacc : 6a3oBblii ypoBeHb:yuebHUK/ U.M.MepbiwKnH,A.U.MBaHOB
— Mocksa : NpocselteHmne,2023.

2. MepbiwKUH N.M.Dur3uka : 8 Knacc : 6a30Bbili ypoBeHb:y4ebHMK/ N.M.MepblwKuH,A.N.MBaHOB
— Mocksa : NpoceeleHmne,2023.

3. NepbiwKnH U.M.PusukKa : 9 Knacc : 6a3oBbiit ypoBeHb:yuebHnK/ N.M.MepbiwkuH,A.U.NBaHOB

— Mocksa : NpoceelwerHmne,2025.

METOJINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET
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