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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO o0OIIEro 00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUH U TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOM 00Opa30BaTeIbHON NPOrpamMMbl, NMPEICTaBICHHBIX B
OI'OC 00O, a takxke ¢ yu€toM (penepanbHON paboueil mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenogaBanust yueoHoro npeamera «Ouznkay.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBlIeHO Ha (opMUpOBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOY4YalOMIMXCA W OpraHu3alui0 HM3yYeHHUS
(¢u3MKU Ha JESITeIbHOCTHOW OCHOBe. B mporpamme mo (u3uke yUHUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mnpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM 00y4YeHHs], a TAKKe
MEXIPEIMETHbIE CBA3M E€CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEAMETOB Ha YpOBHE
OCHOBHOT'O 00111eT0 00pa3oBaHusl.

[Iporpamma no ¢usuke ycraHaBIMBAeT pacnpeaeieHre yueOHoro Marepuaia
1o rojam o0y4yeHus (IO Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIbHOCTD
U3y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpPKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00yJaroIuXcs.

[Iporpamma 1o ¢usmuke pazpaboTaHa C IEJIbI0 OKa3aHUS METOJUYECKOM
MIOMOIIY YYUTENIO B CO3JJaHUU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®uszrka ABIAETCS CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
PEeIMETOB, TOCKOJbKY (HU3nMdYecKkue 3aKOHBI JI€KAaT B OCHOBE IPOLECCOB U
SBJICHUH, W3ydyaeMbIX XUMHEH, OuWosorued, acrpoHomued u ¢GU3HIECKOU
reorpadguei, BHOCUT BKJIAJ B €CTECTBCHHOHAy4YHYI0 KapTHHY MHUDA,
npenocTaBisieT Haubosee sICHble 00pasibl MPUMEHEHHS HAydyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYSHHSI TOCTOBEPHBIX 3HAHUN O MUPE.

Onna w3 TIaBHBIX 3a7a4d (puU3MUEecKOoro oOpa3oBaHHS B CTPYKTYype OOIIETO
o0pa3oBaHus COCTOMT B (DOPMUPOBAHHHM €CTECTBEHHOHAYYHON TPaMOTHOCTH H
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMPEIIONiaracT OBJIAJCHHE
CIIEIYIOIIMMU KOMIIETEHTHOCTAMHM, XapaKTEPHU3YIOIIMMH €CTECTBEHHOHAY4YHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSCHSTH SIBICHUS;

e OLEHMBATH U NIOHMMATh OCOOEHHOCTH HAYYHOT'O HCCIIEOBAHUS;

e HHTEPNPETHUPOBATH  JIaHHBIE W UCIOJB30BaTh  HAYy4YHBIE
JIOKa3aTeIbCTBA JIJISl ITOJYUYEHHUS BBIBOIOB.

Henu wu3yueHus (U3MKK Ha YpPOBHE OCHOBHOT'O 00IIero oOpa3oBaHUS
onpenenensl B KoHuenuuu mnpenojaBanusi ydeOHoro mnpeamera «®DPusuka» B
oOpa3zoBaTeibHbIX oOpranusanusx Pocculickoit ®exaepanuu, pealn3yrOUIUX
OCHOBHBIE  00111€00pa30BaTENIbHbIE IMPOTPAMMBI, YTBEP)KIAEHHON pElIeHHEM



Konnerun Munucrepctsa npoceienus Pocculickoit @enepauuu (MpoToKoa OT 3
nexadbps 2019 r. Ne TTIK4BH).
Ieaun nzyyenus pusuku:

MpUOOPETCHNE WHTEpPeca W CTPEMIICHHS OOYyYaromIuxcss K HaydYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HWHTEIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABIICHUA O HAYYHOM METOJIC TTO3HAHUSA M (POPMUPOBAHUE
UCCIIEIOBATEIHCKOTO OTHOMICHHUS K OKPY KAIOIITUM SIBJICHUSM;
dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yibTaTa HW3YUYCHHS
OCHOB CTPOCHHMSI MaTepuu U (QyHIAMEHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEICTABICHUNA O PONM (U3MKHU IS Pa3BUTHS JPYTUX
€CTECTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  MPEACTABICHHWM O  BO3MOXHBIX  cdepax  Oymymiei
npo(eCCHOHATBHOM JCSATCIIBHOCTH, CBA3aHHOW C (PM3MKOM, TOJATOTOBKA K
JaNbHEHIIEMY OOYYCHHIO B ’TOM HAIPaBJICHUHU.

I[OCTI/I)KGHI/IG ITUX IIeaeH ImporpaMmsbl 110 (1)1/131/11(6 Ha YPOBHC OCHOBHOT'O
O6IIICFO 06pa3013aHI/151 obecreunBacTCs PEIICHUCM CICAYIOIMIUX 3a1a4:

NpHOOpPETCHHE 3HAHWM O JINCKPETHOM CTPOCHWUM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPHUECKUX, MATHUTHBIX W KBAHTOBBIX
SIBTICHUSIX;

NproOpETCHHE YMEHUW OIUCHIBATh U OOBACHATH (DU3MUECKUE SBICHHS C
UCTIOJIh30BAaHUEM ITOTYICHHBIX 3HAHU;

OCBOGHHE METOJIOB pEIICHUS TMPOCTEUINX pacuyE€THBIX 3aJad ¢
UCTIOJIh30BaHUEM buznuecKux MoOJIeTieH, TBOPYECKHX U
NPaKTUKOOPHUEHTUPOBAHHBIX 3a]1aY;

pa3BUTHE YMEHUH HaOIIONATh MPUPOIHBIC SBICHUS W BHITIOIHATH OTBITHI,
nabopaTtopHble pabOTBl W  IKCHEPUMEHTANBbHBIE HCCICIOBAHHUS C
UCTIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OocBOeHHE MPUEMOB PabOTHl ¢ mHboOpMaIrueln HU3NIECKOro COICp’KaHus,
BKJIOYast UHPOPMAIIMIO O COBPEMEHHBIX JIOCTIKCHUSIX (DU3UKH, aHATU3 U
KPUTHYECKOE OlICHUBaHNE HH(POPMAIINH;

3HAKOMCTBO €O cepamu mpodecCHoHaNbHON eITeIbHOCTH, CBA3aHHBIMU
c (GU3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JOCTIKEHUAX (PU3HMUECKON HAYKH.

Ha m3yuenue ¢usuku (6a30BbIi ypOBEHb) Ha yPOBHE OCHOBHOTO OOIIETO

oOpa3oBanus 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 Heneno).

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



1a00paTOpHBIX PabOT U OMBITOB € YYETOM HMHAUBUIYATbHBIX OCOOCHHOCTEU
o0y4Jaromuxcs, COUCKa PKCIEPUMEHTANBHBIX 3aJaHUi, MpejiaracMblX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOI'O dK3aMeHa 10 (pU3HKE.

COAEPKAHUE OBYUEHUSA

7 KIIACC

Paznen 1. ®u3uka u e€ pojib B NO3HAHUM OKPYKAKOIIETr0 MHUPA.

®usuka — Hayka o npupoze. SIBienHus npupoapl. PU3NUYECKUE SBICHHUS:
MEXaHUYECKHE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

Oduznyeckue BenuuuHbl. M3Mepenue ¢Qusnyeckux BenndyuH. Duznyeckue
npudopsl. [lorpemnocts u3mMmepennii. MexayHapoiHas cucTeMa €IMHULI.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM H3Y4alOT TPUPOLY.
EctecTBeHHOHAYUYHBIM METOJ] TO3HAHUS: HAOMIOJEHHE, MOCTAHOBKA HAYYHOTO
BOMPOCA, BBIBUKEHUE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 00bSICHEHHE
Habmonaemoro sBienus. Onucanue GU3NUecKUX SBICHUN ¢ TOMOIIBIO MOJIETIEH.

Jemoncmpayuu.
1. MexaHuueckue, TEIUIOBbIE, JJIEKTPUUECKHE, MAarHUTHBbIE, CBETOBBIC
SIBJICHMUS.

2. dusznueckue MpUOOPHI M MPOIeaypa MPSIMBIX U3MEPEHHN aHAJOTOBBIM U

1T POBBIM TPHUOOPOM.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue MEHBI TeISHUs IIKaIbl H3MEPUTEIHLHOTO MprUdopa.
2. H3MepeHue pacCTOSTHUM.
3. M3MmepeHue o0bEMA XUIKOCTH M TBEPAOTO Tea.
4. OmpeneneHue pa3MepoB MajbIX TeJl.
5. M3mepeHue Temmeparypbl MpPH IMOMOINM KUJIKOCTHOIO TEPMOMETpa U
JaTyrKa TeMIEepaTyphl.

6. lIpoBenenue uccinenoBaHus IO MPOBEPKE TUIIOTE3bI: NAIBHOCTH MOJIETA
HIaprKa, MyIMEeHHOTO TOPU30HTAIBLHO, TEM OO0JbIle, YeM OOoJbIle BhICOTA
IycKa.

Paznen 2. IlepBoHayajibHbIe CBeJIEHHSI 0 CTPOCHHH BelllecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbl, WX pa3Mepbl. OMbITHI,
JIOKA3bIBAOIINAE TUCKPETHOE CTPOEHNE BEUIECTBA.

JIBrkeHne dactul] BemiectBa. CBsi3b CKOPOCTU JIBHDKEHHUSI 4YaCTHUI[ C
TeMIiepatypoii. bpoyHoBckoe nBmwkenme, auddysus. BzanmomelicTBue YacTHIl
BEIIECTBA: MPUTSIKECHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSHUSI BEIIECTBA: CTPOCHUE Ta30B, KUIAKOCTEH M TBEPJBIX
(kpuctamindeckux) Teia. B3auMOCBSI3b MEXIy CBOWCTBaAMHU BEIIECTB B Pa3HbIX



arperaTHhIX COCTOSHHUSIX M MX aTOMHOMOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTU
arperaTHbIX COCTOSIHUM BOJBI.

JHemoncmpayuu.

1. HabGmonenune OpOyHOBCKOIO IBUKEHHUS.

2. Habmonenue nuddysuu.

3. HaGmionenue  siBIeHUN,  OOBSACHSIONIUXCS  MPUTSHKCHUEM WU

OTTaJIKMBAHUEM YACTHI] BEIIECTBA.

Jlabopamopnuie padbomot u onvimot.

1. OneHka JuaMeTpa aroMa METOAOM psJioB  (C  HMCIOJIb30BAaHUEM

dotorpaduii).
2. OnbITHI IO HAOJTIOJICHUIO TETJIOBOTO PACIIMPEHUS Ta30B.
3. OnbITHI 110 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIKEHUS.
Paznen 3. JIBu:keHHe U B3aMMOJIECTBHE TeJl.
Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuér mytu u
BPEMCHH JIBHYKCHUS.
SBnenne wHepUUU. 3aKOH HMHEpIUU. B3auMojeicTBUe Ten Kak NpUYMHA
W3MEHEHUSI CKOPOCTHM JBMXKEHUSI Tel. Macca Kak Mepa HWHEPTHOCTH Tela.
[InotHOCTH BemecTBa. CBA3b IUIOTHOCTU C KOJWYECTBOM MOJIEKYJ B E€IUHHIIE
00BéMa BelecTna.
Cuiia Kak XapakTepucTuka B3aumoneicTBus teil. Cuilia yrnpyroctd M 3aKoH
I'yka. M3MepeHne cuiibl ¢ MOMOILIBIO IUHAMOMETpA. SIBIIEHHE TATOTEHUS U CUJIa
TshkecTd. Cuia TSKeCTH Ha Apyrux aHerax. Bec tena. HeBecomocTs. Cnoxenue
CWJI, HAPABJICHHBIX MO OAHOM mpsiMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHue CKONbKEHUS U TPEHUE NOKOs. TpeHue B IMPUPOJIE U TEXHUKE.
Jemoncmpauuu.
1. HaGmronenne MexaHUYECKOTO BUXKEHUS TeTa.
2. M3MepeHne CKOpOCTH NPSIMOJIMHEMHOTO JBUKCHU.
3. HaGmromenue siBjeHUS HHEPIIUH.
4. Habmronenne n3aMeHeHHs] CKOPOCTH TIPH B3aUMOJICHCTBUU TEll.
5. CpaBHEHHE Macc MO B3aUMOJICHCTBUIO TEI.
6. CroxeHue Cuil, HalpaBJIEHHBIX 110 OAHOU MPSIMOIA.
Jlabopamopnwie padbomot u onvimol.
1. OmnpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBMXKEHUS (IIapvKa B JKUJIKOCTH,
MOJEJH JIEKTPUUECKOTr0 aBTOMOOMJIS U TaK JaJiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS Opycka WM IIapuKa o
HAKJIOHHOM IIJIOCKOCTH.

3. OnpeneneHue MIOTHOCTH TBEPAOTO TEIIA.



4. OmbITHI, JEMOHCTPUPYIOLIME 3aBUCUMOCTb pacTsKeHus (aedopmarun)
NPYKXUHBI OT MPUIIOKEHHOU CUJIBI.

5. OnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHUS OT
BECa TeJa U XapakTepa COMPUKACAIONINXCS TOBEPXHOCTEM.

Paspnen 4. /laBieHue TBEPABIX TeJl, dKUAKOCTEll U ra3oB.

Hasnenune. CriocoObl yMEHbBILIEHUS U yBEJIMYEHU AaBieHus. JlaBneHue rasa.
3aBUCUMOCTh JaBJIEHUS] Taza OT 00bEma, Temmeparyphl. llepemaua naBieHus
TBEPABIMU TEJIAMH, XKUAKOCTIMU M raszamu. 3akoH Ilackams. IlHeBmaTnueckue
MaIllMHbI. 3aBUCUMOCTh JIaBJICHUS KHUIAKOCTU OT TIYOWHBI. ['MapocTaTHdeckuii
napagokc. Coobmiaromiuecst COCybl. [ uapaBIndeckue MeXaHU3MBbl.

Atmochepa 3emnu u armocdepHoe naBieHue. [IpuuuHBI CyIeCTBOBaHUS
BO3yIIHOM o6osnouku 3emau. OnweiT Toppuuennu. M3mepenuwe armocdepHOro
JaBlieHUsl. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJICHUSI OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTrO JTABICHUSI.

JlelicTBrE XUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TEJO. BuITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomiaBanue.

Jemoncmpayuu.
3aBUCUMOCTH JIaBJICHUS T'a3a OT TEMIIEPATYPHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmatoruecs cocy/bl.

['mppasnuyueckuit mpecc.

[IposBnenue nericTBrst aTMOC(HEPHOTO AABICHHUS.

3aBUCUMOCTh BBITAIKUBAIOIIEH CHJIBI OT 00BEMa MOTPYKEHHOW YaCTU

T€Ja U IUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITATKMBAIONIEH CUIIBI BECY BBITECHEHHOW KUJKOCTH.

8. YcCIOBHE IJIaBaHUS TEJl: MJIABAHUE WJIM MOTPYKEHHUE TEN B 3aBUCUMOCTHU
OT COOTHOILIEHUS IJIOTHOCTEM TeNa U KUIKOCTH.

Jlabopamophuie pabomot u onvimot.

1. HccnenoBanue 3aBUCUMOCTH Beca Telia B BOJIE OT 00bEMa MOTPYKEHHOU B
KUJIKOCTh YaCTH Tela.

2. OmpeneneHue  BBITAJIKMBAIOIICH  CWJIBI, JICHCTBYIOIEH Ha  TeJo,
MOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIECH CHJIBI, JEUCTBYIOLIEN HA TEIIO
B )KHJIKOCTH, OT MACCHI TeJa.

4. OnbIThl, JEMOHCTPUPYIONIME 3aBHUCUMOCTH BBITAJIKUBAIOWIEH CHIIBIL,
JCUCTBYIONIE HAa TENO0 B JKHJAKOCTH, OT 00BEMaA TOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH YKUJIKOCTH.

5. KoHCTpynpoBaHHe apeoMeTpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpEAEIIEHUE €€ TPY30NOABEMHOCTH.

S L T o
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Paspnen S. PaGora u MOIIHOCTB. JHEpPrus.

Mexanundeckas padota. MOIIHOCTb.

[IpocTbie MexaHU3MBbI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuio
paBHOBecusi pbluara. lIpuMeHeHue npaBuia paBHOBECHsS pblyara K OJIOKY.
«3onoroe mpaBwino» MexaHuku. KIIJ[ mpocteix MexanuzmoB. IIpocTsie
MEXaHU3MbI B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHeTmdeckass W NOTEHIMAIbHAs DJHEPIUS.
IIpeBpamieHne 0THOTO BHUJIa MEXAHUYECKOW IHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
SHEPIUM B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHNU3MOB.

Jlabopamopnuie padbomot u onvimot.

1. Omnpenenenue pabOThl CUIIBI TPEHUS NPU PABHOMEPHOM JBM)KCHHM Tela

110 TOPU30HTAJIbHON MTOBEPXHOCTH.
2. Hccnenosanue yciaoBHM paBHOBECHUs pblyara.
3. Usmepenue KII/] HAKIOHHON MIIOCKOCTH.

4. M3ydeHune 3aK0HA COXpPaHEHHSI MEXAHUYECKOM SHEPIHUHU.
8 KIIACC

Pa3nen 6. TenjioBble siBJIeHHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, MOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOU TEOPUH.

Mopgenun TBEPAOro, JKUJIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucramnmuueckue u amopdusie tena. OObsiCHEHHE CBOWCTB T'a30B, KHIKOCTEH U
TBEPJBIX TEJI HA OCHOBE TMIOJIOKEHUN MOJIEKYISIPHO-KHHETHYECKON TEOpUH.
CmaunBaHue U KamWUISIPHBIE siBJICHUA. TemIoBoe pacuIupeHe U CKaTue.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBbIO TEIUIOBOIO JIBUKCHUS
yactull. BHyTpeHHsas »sHeprus. CrnocoObl HM3MEHEHHMS BHYTPEHHEM OJHEPruu:
Temonepeaada u COBEPIIECHUE paboTHI. Buagsr TETJIoNepe1auu :
TEIIONPOBOTHOCTh, KOHBEKIIHS, U3JTYUCHHE.

KomngecTBo TemnoThl. YenbHas TEIJIOEMKOCTh BellecTBa. TemiooOMeH U
TEIUIOBO€ paBHOBECHE. YpaBHEHHE TeEIIoBOro Oanadca. IlnaBnenwe w
OTBEP/ICBAHUE KPHUCTAUNIMYECKUX BEIIECTB. Y AEJAbHAas TEIUIOTAa IJIABJICHUS.
[TapooOpa3zoBanue u konaeHcauus. Mcnapenue. Kunenue. VYaenpHas TermioTa
mapooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTypbl KHIIGHHS OT aTMOoc(epHOro
JIaBJICHUS.

BnaxHocTbs Bo3myxa.

DHeprus TOIJIMBA. Y I€JbHAS TEIJI0Ta CTOPAHUA.



[Tpuniuner padotel TernoBbix nsuratened KIIJ[ temnmoBoro aBuratesns.
TernoBble IBUraTENU U 3alUTa OKPYKAIOIIEH CPEbI.

3aKOH COXpPaHEHMS U NIPEBPALICHUS JHEPTUHU B TEIUIOBBIX IIPOLIECCAX.

Jemoncmpayuu.

1.

2
3
4.
5

L 0 N D

10.
11.
12.
13.

HaGmonenne OpoyHOBCKOTO IBUKEHUS.

Ha6monenue nuddysuu.

HaGmronenue siBjieHU cMaurBaHUS U KalTWIISIPHBIX SBICHUN.
HaGnronenue TemioBoro paciupeHus Tel.

N3menenne namieHus raza Mpu M3MEHEHHH OoObEMa W HarpeBaHUM WIH
OXJIQXKJICHUHU.

[IpaBuna nu3MepeHus: TeMneparypsl.

Buabl Terionepenaumn.

OxmnakeHue Npu COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHn# paboThl BHEITHUMH CHUJIAMHU.
CpaBHeHUE TEMIOEMKOCTEN pa3IMYHbIX BEIIECTB.
HaOmnronenue KkuneHus.

HaGmroeHre mocTossHCTBA TeMITEpaTyphl MPU TIABJICHHH.
Mojenu TemJIOBBIX ABUTATEIICH.

Jlabopamopnuie padomut u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMBITHI IO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITEl IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPJBIX TEIL.

OmnpeneneHue qaBieHUs BO3yXa B OaJUTOHE IITTPHUILA.

OnbITHl, JAEMOHCTPUPYIOIIUE 3aBUCHUMOCTb JABJICHUS BO3JyXa OT €To
00bEMa M HArpEeBaHUS WIN OXJIAXKICHUS.

[IpoBepka rUIOTE3bI TUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOHMKA KUJIKOCTH
B TEPMOMETPHUUYECKOU TPYOKE OT TEMITEpaTYPHI.

HaGmonenne w3MeHeHHMsT BHYTPEHHEH OSHEPrud Tella B pe3ylibTaTe
TeIUIonepe1aul ¥ padoThl BHEITHUX CHUJL.

HccnenoBanue sBICHUS TEIIOOOMEHA IIPHU CMEIIMBAHUHU XOJOJHOW H
ropstaei BOJBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJIYYEHHOTO BOJOM  IIpH
TEIJI000OMEHE C HAarpEeThIM METANTHYSCKUM ITHITUHIPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIIECTBA.

HccnenoBanue nporecca ucrnapeHus.

OrnpeneneHne OTHOCUTEILHON BIAXKHOCTH BO3/yXa.

OnpeneneHue yaeabHON TEIJIOTHI IIABJICHUS JIbJA.

Pa311e.11 7. BHCKTpI/I‘leCKI/Ie U MaroHmTHbIC SABJICHHUA.



OnekTpusanus Tenl. JIBa poaa 3JIEKTpUUYECKHX 3apsaoB. BzammojeicTBue
3apsbKeHHBIX  Teil. 3akoH KynoHa (3aBUCUMOCTh CHJIBI  B3aUMOJICUCTBUS
3apsHKEHHBIX TEJT OT BEJIMYUHBI 3aPS0B U PACCTOSTHUS MEXTY TEIaMu).

Onektpuueckoe mnozne. Hanpssk€HHOCTH dmeKTpudeckoro mnoss. IlpuHuumn
CYNEpIO3ULIUHU IEKTPUUECKUX MO (Ha KAYeCTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3apsaoB. DJIEMEHTAPHbIA JIEKTPUUECKUMN 3apsii.
Crpoenune aroma. IIpoBOOHMKM M  AUDIIEKTPUKH. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUUYECKUM TOK. YCIIOBUSL CYIIECTBOBAHUA DJIEKTPUUECKOTO TOKA.
HNcTtoynuku mMOCTOSSHHOTO TOKa. JIEMCTBUSA IJIEKTPUYECKOTO TOoKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJKOCTAX U razax.

Onektpuueckas uenb. Cuna  Toka.  DIEKTPUUYECKOE  HAIpsHKEHUE.
ConpoTuBieHUe MPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3akoH Oma
st ydactka uenu. llocnemoBaTenbHOe W MapajuiesIbHOE — COEUHEHUE
POBOJHUKOB.

PaGora w MoOMmIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyms—JIeHna.
DneKTpuUecKue ey U MOTPeOUTENn IEKTPUIECKOM sHepruu B ObIiTy. KopoTkoe
3aMbIKaHUE.

[locTositHHBIE ~ MarHuThl.  B3anmonelicTBUE  NOCTOSIHHBIX ~ MAarHHUTOB.
MaruutHoe nosie. MarHuTHOe nosie 3eMJIM U €ro 3Ha4Y€HHUE AJIsl )KU3HU Ha 3eMmiie.
OneiTr  Opcrega. MarautHoe 1oj€  3JIEKTPUYECKOro Toka. IIpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. JIeficTBE MAarHUTHOIO MOJIsl HA MPOBOJHUK C TOKOM.
DNEeKTpOoJABUraTelb IOCTOSIHHOTO ToKa. Mcmonab30BaHHWE JIIEKTPOJABUIATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SABneHue 3aekTpoMariuTHOW uHaykiuu. [IpaBuio Jlenna.
DneKTporeHepaTop. CriocoOb1 MOJTYyYEHHUS ANEKTPUUYECKOM HHEPTHH.
DNEKTPOCTAHIIMK Ha BO30OHOBISIEMBIX UCTOYHUKAX SHEPTUH.

Jemoncmpauuu.

DJeKTpU3alus TeJ.

JIBa pojJia 3JIEKTPUYECKUX 3aps10B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJL.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.
DneKTpocTaTuyecKast MHYKIIHS.

3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsiI0B.
[IpOBOTHUKH U AUDIEKTPHUKH.

MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcTouHrkn nNOCTOSSHHOTO TOKA.

JIecTBUA 3IIEKTPUYECKOTO TOKA.

10. DNEKTPUYECKUIN TOK B KHUJKOCTH.

11. ["a30BbIl pa3psa.
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

N3mepenue cuibl TOKa aMIIEPMETPOM.

N3mepenune 21eKTprYecKoro HarpsKeHHUsI BOJIbTMETPOM.

PeocraTr u MarasuH conpoTUBIICHUM.

B3aumopenicTBue NOCTOSTHHBIX MarHUTOB.

MopaennpoBaHue HEBO3MOKHOCTH PA3AEIEHUS MTOTOCOB MATHATA.
MopaennpoBaHUE MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.
OmneiT Dpcrena.

MarHuTtHOe 1ose ToKa. DJIEeKTPOMArHHUT.

JlelicTBrE MarHUTHOTO MOl HA TPOBOJHUK C TOKOM.
DNEKTpOABUraTeb MOCTOSSHHOIO TOKA.

HccnenoBanue sSBIEHUS 3JIEKTPOMATHUTHON MHAYKIUU.

Omnebitel @apanes.

3aBUCHMOCTh HAIlpaBJICHUS HMHAYKIMOHHOTO TOKa OT YCJIOBHUWA €ro
BO3HUKHOBEHMUS.

DNEeKTpOoreHepaTop MOCTOSHHOTO TOKa.

Jlabopamopnuie pabomot u onvimot.

1.

o vk w

10.
11.

12.

13.
14.

OnbITel 1O HAOMIOJEHUIO DJICKTPHU3allMM  TEJl HWHIAYKIHMEH | 1pu
CONPUKOCHOBEHUH.

UccnenoBanne JEWCTBHUS SIEKTPUYECKOTO TOJISI HAa TIPOBOJHUKU H
TUAJIEKTPUKH.

COopka 1 npoBepka paboThI AIEKTPUUECKOM IEMH MOCTOSTHHOTO TOKA.
N3mepenue u peryampoBaHue CHIIbI TOKA.

N3mepenue u peryanpoBaHue HANPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKa, UAYIIETO YEpPE3 PE3UCTOP, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUYECKOTO
CONPOTUBIICHUS] TPOBOJHHKA OT €ro JUIMHBI, IUIOMIAAN THOMEPEUYHOIO
CEUYEHUs U MaTepuaa.

IIpoBepka mpaBuia CHOXKEHUS HANPSHKEHUM IIPU IOCIEA0BATEIBHOM
COEIMHEHUU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna [Js CHIBl TOKa MPU MAPAJUIETBHOM COEAUHEHHU
PE3UCTOPOB.

Onpenenenue padOThI ANEKTPUUECKOTO TOKA, UAYILETO Yepe3 Pe3UcCTop.
OnpeneneHue MOIIHOCTH DJIEKTPUYECKOTO TOKa, BBIAEIAEMON Ha
pe3ucTope.

HccnenoBanne 3aBUCUMOCTH CWJIbI TOKA, MAYIIETO 4YEpPE3 JIAMIIOYKY, OT
HaNpsHKEHUS Ha HE.

Onpenenenue KIIJI narpeBarers.

NccnenoBanrie MarHUTHOTO B3aUMOJIEHCTBUS MOCTOSTHHBIX MarHUTOB.



15. I3yyeHrMe MAarHUTHOIO TOJISI  IIOCTOSHHBIX MArHUTOB IpU X
00BEIMHEHUY U Pa3/ICIICHUN.

16. MccnenoBanue OeUCTBUS JIEKTPUIECKOIO TOKA HA MAarHUTHYO CTPEJIKY.

17. ONBITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHWJIBI  B3aUMOJCHCTBUS
KATyIIKA C TOKOM M MarHatra OT CWIbl TOKa W HAIpaBlICHUS TOKa B
KaTyILKe.

18. M3yueHue AeiCTBUS MarHUTHOTO I10JIs1 HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue U u3yd4eHue padoThl JJIEKTPOABUTATEIS.

20. M3mepenune KII/] anexTpoaBUraTenbHON yCTAHOBKH.

21. OOBITBl MO MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMM:
UCCIIEIOBAHME W3MEHEHUN 3HAYCHUs W HaIPaBJICHUS WUHIAYKIMOHHOIO
TOKA.

9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABuWKeHHE. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCHUTEIBPHOCTh MEXAaHUYECKOrO0 JBU)KEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHrne. HepaBHoOMepHOe npsiMOJIMHETHOE ABMKeHUE. CpeHsas 1 MTHOBEHHas
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JBUKEHHUH.

VYckopenune. PaBHOyckopeHHOe mpsiMoinHelHoe nBukeHue. CB0oOOIHOE
nagenue. OnbiTel ["anumes.

PaBHOMepHOE ABMKEHHE TO OKpY>KHOCTH. Ilepron m ywactora oOpaleHws.
JIuneliHas u yrioBasi CKOpocTu. LIeHTpocTpeMUTEnbHOE YCKOPEHUE.

[Tepsbrii 3akoH Hptotona. Bropoit 3akon HeroToHa. Tperuit 3akon HeroToHa.
[TpuHUUI CyNEepIIO3UIUN CUJL.

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

Cuiia TSKeCcTH M 3aKOH BCEMHPHOIO TATOTEHUS. YCKOpPEHHE CBOOOJHOTO
najgenus. J[Buxenue mianetr BOKpyr Comnua. IlepBasi kocmuyeckasi CKOPOCTb.
HesecoMocTs u neperpys3ku.

PaBHOBecue marepuaibHOW TOYKHA. AOCOIIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHusa. MOMEHT cuiibl. LIeHTp TsKecTH.

Nmnynec Tena. M3menenue ummynsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
MMITyJIbCa. PEakTMBHOE IBUKEHHUE.

Mexannueckass paboTta ¥ MOIIHOCTh. PaboTa cull TSXKECTHU, YNPYTrOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTHS TeNa, TOJTHIATOTO HaJ
MMOBEPXHOCTBIO 3eMIH. [loTeHIIManpHas sHeprus cxaTou npyxunbl. Kunertnueckas
sHeprud. Teopema 0O KHHETHYECKOM SHEPrUH. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.



S

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

HalmroneHre MexaHM4ecKOro JBHXKEHHSI Te€lla OTHOCUTENIBHO Pa3HBIX TE
OTCU€TA.

CpaBHeHME TyTEH W TPACKTOPUM ABMKEHUS OJHOIO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

HN3mepenne CKOPOCTH U YCKOPEHUS MPSIMOJIMHEWHOTO JIBUKEHHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JABUKEHUS.

HaGmronenue nBuxkeHus Teia 1Mo OKpy>KHOCTH.

HaGmonenne MmexaHu4ecKuX SIBICHUM, MPOUCXOAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JBHXKCHHUU
OTHOCUTEIBHO KaOMHETa PU3MKH.

3aBUCUMOCTh YCKOPEHHUS Tela OT MacChl Tela U JEUCTBYIOIIEH Ha HETO
CUJIBI.

HaGmtonenue paBeHcTBa CHUIT IPU B3aUMOJICHCTBUU TE.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKECHUH.

[Iepenaua umiysibca Npu B3aUMOJECUCTBUU TEI.

[IpeobpazoBaHus JHEPTUU NPU B3aUMOJICUCTBUHU TEJI.

CoxpaHeHue UMNyJIbCa MPU HEYNPYTOM B3aUMOJICUCTBUH.

CoxpaHeHne UuMIyJbca Mpu adCOTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmronenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHHUYECKON IHEPTUH TIPU CBOOOTHOM TaJICHHH.
CoxpaHeHue MEXaHUUYECKON SHEPTrUM MIPHU JBUKEHUU TeJla MO ACHCTBUEM
MIPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoHcTpyupoBanue TpakTa Juisi pasroHa U JaJbHEWUIIEr0 PaBHOMEPHOTO
JBUKEHUS TIApUKa WA TEICKKH.

Omnpenenenue cpeaHeld CKOPOCTH CKOJBXKEHUs OpycKa WIM JBUKCHUS
HIapyKa Mo HaKJIOHHOM MJIOCKOCTH.

Onpenenenue yCKOpEHHsI Tela MPU PABHOYCKOPEHHOM JBUKEHUU IO
HaKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH MYTH OT BPEMEHU IPH PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka THUMOTE3bI: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHHMH 0e€3
HAYaJbHON CKOPOCTHM MYTH OTHOCSTCA KakK psifi HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHUJIbI TPEHUS CKOJBXKEHUS OT CHJIBI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenue KodppuLMeHTa TPEHUS CKOJIbKEHUS.

Ornpenenenue KECTKOCTA NPYKUHBI.



9. Ompenenenrie padOTbl CHIIBI TPEHUS MPU PAaBHOMEPHOM JBUKEHUU TeJa
10 TOPU30HTAIIBHON OBEPXHOCTH.

10. OnpesnenieHne  paboOThl  CUJIBI  YIIPYrOCTH IMpU  NOABEME Tpy3a ¢
MCII0JIb30BAaHUEM HEMOJIBM>KHOTO U MOJABHKHOTO OJIOKOB.

11. 3yueHue 3aKoHa COXpaHEHUsI SHEPTUU.

Pasznen 9. Mexann4yeckue KoJ1eOaHUA U BOJTHBI.

KonebarensHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKK KOJECOAHUN: IEPHO/I,
4acToTa, aMILIATyaa. MaTremMaTuuecKuii U NpyKUHHBIA MasTHUKU. IIpeBpaieHue
SHEPTUU MPH KOJIeOATEIHLHOM JIBUKEHUU.

3aryxaromme  koneOaHus.  BolHyxneHHole — koneOanus.  Pe3oHaHc.
Mexanudeckue BoJHbL. CBoiicTBa MexaHMuecKMX BoJH. [IpomonbHble U
NOMNEPEYHbIE BOJIHBI. JlnMHA BOJHBI M CKOPOCTh €€ pacnpOCTPaHEHMS.
MexaHudecKkue BOJHBI B TBEPIOM Tele, CEUCMUUECKHE BOJTHBI.

3Byk. I'poMkocTh 3Byka M BbicoTa ToHa. OTpaxkeHue 3Byka. MHppa3Byk u
yIIBTPA3BYK.

Jemoncmpayuu.

1. HaGmonenune koneGaHuii Teln MOJ JEWCTBUEM CHIIBI TSXKECTH M CHIIBI
YIPYTOCTH.

HaGmronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaGnronenne BhIHYXICHHBIX KOJIEOAHUN U pe30HaHca.

PacnpocTpaneHnne npogoJIbHBIX U MTONEPEYHBIX BOJH (HA MOJEIH).
HaGnronenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

. AKyCTHYECKUI PE30HAaHC.

./Iaﬁopamopubte pabomel u onvimol.

1. OmpeneneHue dYacTOThI M TepUoja KoieOaHWl MaTeMaTUYeCKOTO
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MasTHHUKA.

2. Ompezenenne 4acTOTHI U Meproa KoJieOaHUN MPY>KUHHOTO MasTHUKA.

3. HccnenoBanme 3aBUCHUMOCTH TiepHoja KOJIeOaHUN MOABEIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.

4. VccmenoBaHue 3aBUCUMOCTH TIEpHO/Ia KoJIeOaHUN MPY>KUHHOTO MasiTHUKA
OT MaccChl Irpysa.

5. IIpoBepka HE3aBHCHUMOCTH TEepHOJa KojeOaHuil Tpy3a, MOJBEIICHHOTO K
HUTH, OT MAacChl Ipy3a.

6. OmbBITBI, JIEMOHCTPHUPYIONIUE  3aBUCUMOCTh  TEpuoaa  KoyieOaHWU
IPY>KUHHOT'O MasiTHUKA OT MacChl Ipy3a U KECTKOCTHU MPYKUHBL.

7. W3mMmepenue yckopeHusi CBOOOJHOTO MaICHUS.

Pazznen 10. Di1eKTpPOMarHMTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.



ONEKTPOMArHUTHOE  MOJie.  OJIEKTpOMarHuTHele  BOiHBL.  CBoMCTBa
3NeKTpoMarHuTHbIX BOJH. [llkama snexkTrpoMarHUTHBIX BOJIH. Mcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.

DnekTpoMaruuTHas npupoaa cera. CkopocTe cBeta. BonHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuvle padbomot u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBI MOOUIBHOTO

TenedoHa.
Pa3nen 11. CBeToBbIe AIBJICHHUS.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBETAa. [IpssmonuuHeriHOE

pacnpoctpanenue cBeta. 3atMeHus ConnHua u Jlynsl. Otpaxkenue cera. [Imockoe
3epKaio. 3aKOH OTPAKECHUS CBETA.

[Ipenomnenune cBeta. 3akoH TperaomieHUs cBeta. [loHOe BHyTpeHHEe
OTpaXeHue cBera. Vcnonab30BaHME TOJMHOTO BHYTPEHHETO OTPaXKEHUs B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xona nydeit B amH3e. OnTuyeckas cucremMa ¢oToarmapara,
MUKpPOCKONA M Tejleckomna. ['J1a3 Kak onTHYeckas cucTema. BInm3opykocTh U
NaTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crmekTp. Onbitel HetloTona. Crokenue
CIEKTPaJIbHBIX IBETOB. J(Hcniepcus cBeTa.

Jemoncmpauuu.

[IpssMonuHEHOE pacIPOCTPAHEHHUE CBETA.

OTtpaxeHue cBeTa.

[TonyueHnne n300pakeHUH B IMJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.
[Ipenomnenue cBera.

Onrtruyeckuil CBETOBO/I.

Xop ny4eit B coOuparoiieit JuH3e.

XO0JI Tyder B pacCEeUBAIOLIEH JIMH3E.

[TonyueHnue n300pakeHUI C TOMOILBIO JIUH3.

[TpuaMn geictBus oTtoammapata, MUKpOCKOTIA M TEJIECKOTIIA.

10. Monens 1i1asa.
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11. PaznoxeHue 6e10ro cBeTa B CIIEKTP.

12. ITonmyueHnue 6e10T0 CBETa MPHU CIOKESHUHU CBETA Pa3HBIX IIBETOB.

Jlabopamopnuie padbomot u onvimol.

1. HccnenoBanue 3aBHCHUMOCTH yrila OTPa)X€HHS CBETOBOTO Jiyya OT yIJia
TaJICHUs.



2. M3ydeHue xapakTepUCTUK U300paXKEHUS MPEIMETa B IIIOCKOM 3€pKajie.

3. HccnenoBanue 3aBUCMMOCTH yTila MPEJIOMIICHUSI CBETOBOIO Jiy4ya OT yrjia
MaJICHUS Ha TPAHULIE «BO3AYX—CTEKIION.

4. Tlonmyuyenue n300pa)kK€HU C MOMOILBIO COOUPAIOIIEH JTUH3HI.
Omnpenenenue (HOKYCHOTO pacCTOSIHUS U ONTUYECKON CHIIBI COOUparomieit
JIVH3BI.

6. OMBITHI IO Pa3JI0KEHUIO OEJI0T0 CBETA B CIEKTP.

7. OnBITHl IO BOCIHPHUATHIO I[BETa MPEAMETOB MPU UX HAOIIOJICHUHM Yepe3
I[BETOBbIC (DUIIHTPHI.

Paznen 12. KBaHTOBBIE SIBJICHUS.

Oneitel Pesepdopna u mnanerapHas Mojenb atoma. Mojaens atoma bopa.
Hcnyckanue u noraonieHue cBera atomoM. KBauTel. JInHeHuaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, Oeta- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
saapa. HykimoHHas wmopaenb aromMHoro siapa. HM3ortombl.  PaamoakThBHBIE
npeBpaieHus. [lepuoa nonypacnaga aTOMHBIX SJIED.

SAnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsiAOBOTO U MAacCOBOrO YMCEI.
DHeprusi CBsi3M aTOMHBIX sAnep. CBsA3b Macchl M 3HEpruu. Peakiuu cuHTE3a U
nenenus sanep. Ucrounvku sneprumn CosiHia u 3BE37.

Anepnas sHepretuka. JleMcTBUS pPaAUMOAKTUBHBIX HM3JIYYEHUN Ha IKHUBBIC
OpraHU3MBlI.

Jemoncmpayuu.

1. CHekTpbl U3JyYEHUs U MOTJIOLICHHUS.

2. CrekTpsl pa3InYHbIX Ia30B.

3. Cnektp Bojiopoja.

4. HabGnroneHnue TpekoB B kamepe BuibcoHa.

5. Pabota cuérurka MOHM3UPYIOIMNUX U3TYUYECHUH.

6. Peructpanus uznyyeHus NpupoIHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnmroneHue CIUTONIHBIX W TUHEHYATBIX CIEKTPOB U3ITYYCHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPIMHU YaCTULBI IO TOPMO3HOMY

nytu (o gororpadusim).

3. U3mepenue paanoakTUBHOTO (OHA.

IToBTOpPUTEILHO-0000 1A MOTYJIb.

[ToBTOpUTETHEHO-0000MIAIONNN MOAYTh TIPEAHA3HAYCH I CHUCTEMAaTH3AIIH
u  0000meHNs TPEIMETHOTO  COACp)KaHWS ¥ ONbITa  JCSTEIBHOCTH,
MPUOOPETEHHOTO TPU M3YyUYCHUU BCETO Kypca (U3HMKH, a TAKXKE JJIS MOJATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy 10 (QuU3WKe I 00y4arouuxcs,
BBIOPABIINX 3TOT YUYEOHBIN MPEIMET.



[Ipu n3yyeHUM NAHHOTO MOAYJIS PEATU3YIOTCA U CUCTEMATU3UPYIOTCSA BUJIBI
NeATeIbHOCTH, HA OCHOBE KOTOPBIX O0ECIEUMBACTCS JTOCTHXKEHHUE MPEAMETHBIX U
METaNpEeIMETHBIX  IUIAHUPYEMBIX  PE3YyJbTaTOB  00yueHus, (dopmupyercs
€CTECTBEHHOHAY4YHAasi I'PaMOTHOCTb: OCBOCHHUE HAYYHBIX METOJOB HCCIEAOBAHUS
SBJICHUU TPUPOALI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBSCHATH (U3UUYECKUE
SIBJICHUS, TPUMEHSSA [OJYYCHHbIE 3HAHUA, pElarh 3a4ayd, B TOM YHCJIE
KAaYECTBECHHBIC U DKCIIEPUMEHTAJIbHBIE.

[IpyHUIMNIHANBEHO AESATEIBHOCTHBIM XapaKTep JAHHOTO pas3felia pPean3yeTcs
32 Ccu€T TOro, 4YTO OOYyYaroIIMecs BBIMOJTHSAIOT 3aJaHusl, B KOTOPBIX WM
npeajaraercs:

HAa OCHOBE TIOJIYYEHHBIX 3HAHWUW pacrmo3HaBaTh U HAYYHO OOBICHSTH
dbu3nUecKue sIBJICHUS B OKPYIKAOIICH MPUPOJIC U MOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIIe0BaHUs (DU3NYECKUX SIBICHUH, B TOM
YHUCIIEe 1S IPOBEPKU THUIIOTE3 U TTOJYYECHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHSITh HAy4YHbIE OCHOBBI HamOoJie€ BaXKHBIX JOCTHKEHUM COBPEMEHHBIX
TE€XHOJIOTUM, HAIIPUMEDP, MTPAKTAUYECKOTO UCIIOJIb30BAHUS PA3IMYHBIX HCTOYHUKOB
SHEPIUU HAa OCHOBE 3aKOHA MPEBPALIECHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPTUMU.



IINIAHUPYEMBIE PE3YJbBTATHBI OCBOEHHSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

N3yuyenue ¢pu3MKy HAa ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBICHO

Ha JIOCTW)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3yJIbTATOB.

B pesynbraTe usydenus puznku Ha ypOBHE OCHOBHOI'O OOIIETro 0Opa3oBaHUs

y oOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE PE3yJbTaThl B
JacTH:

1) naTpMOTHYECKOr0 BOCIUTAHUS:

- TIPOSABJICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOMN
bu3nUIecKol HAyKH;

- IICHHOCTHOE OTHOIIEHUE K JOCTHKECHUSIM POCCUMCKUX yUEHBIX-(DU3UKOB;

2) rpa:kKIaHCKOro M YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

- TOTOBHOCTb K aKTUBHOMY yYaCTHIO B 00CYKJICHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUM
buzuky;

- OCO3HaHUE BaXHOCTU MOPAIbHO-3THUYECKUX MPUHLMUIIOB B JEATEIBHOCTH
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

- BOCTIPUATHE ICTETHUECKHX KadecTB (DU3NYECKON HayKu: €€ TapMOHUYHOIO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT0 MO3HAHUSA:

- OCO3HAaHHME IIEHHOCTH (U3MUYECKOW HAyKH KaK MOIIHOTO HWHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAKHEUIIIEH COCTABIISIOLICH
KYJIbTYpBIL;

- pa3BUTHE Hay4YHOU JOO03HATETBHOCTH, WMHTEpPEca K HCCIEA0BATEIbCKOM
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbSI W  3MOLMOHAJIBHOIO
0J1aronosy4us:

- OCO3HaHUE LIeHHOCTH Oe3omacHoro oOpa3a JKM3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuil O€30MacHOro TMOBEJACHUS Ha
TPaHCIOPTE, HAa JAOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCIOBUAX;

- chOpMHPOBAHHOCTh HaBBIKA pEQIIEKCHHU, TPU3HAHHE CBOETO IpaBa Ha
OIMOKY ¥ TaKOTO K€ MpaBa y APYyroro 4eJI0BeKa;

6) TPY10BOr0 BOCIIMTAHUS

- aKTUBHOE y4yacTHE€ B PEUICHUWU MPAKTUYECKUX 3ajay (B paMKax CEMbH,
o0pa3oBaTebHON  OpraHu3aluy, Tropoja, Kpas) TEXHOJOTMYEeCKOM U



COIIMAJIbHOM HAIMpPaBIICHHOCTH, TPEOYIOIMX B TOM 4YHCIEe U (U3UYECKUX
3HAHUM;

e - MHTEpEC K MPaKTUUECKOMY H3yUYEeHUIO npodeccuit, CBSI3aHHBIX C HU3UKOM;

e 7)3KOJOrH4e€CKOro BOCIIMTAHUSA:

e - OpHEHTalus Ha TpPUMEHEHHE (U3MYECKUX 3HAHUU JIs pelIeHUs 3ajad B
o0JlacTi OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MO>KHBIX TTOCJICICTBUMN ISl OKPYKAIOLIEH CPEeJIbI;

e - OCO3HaHME TJI00ATBHOI'O XapaKTepa AKOJOTHMUECKUX MPOOIeM U MyTeu ux

peleHns;
e 8) ajanTanuM K M3MEHAKOIIMMCH YCJIOBHAM COLUHAJBHOM M NPUPOIHOM
cpeasl:
e - MOTPEOHOCTH BO B3aUMOJIEUCTBUM TMPHU BBINOJIHEHUH HWCCICAOBAHUM U

MPOCKTOB (PU3MYECKONM HAMPaBIECHHOCTH, OTKPBITOCTH OMBITY W 3HAHUSAM
APYTHuX,

e - TIOBBIIIEHHE YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPaAKTUUYECKYIO
NESTEIbHOCTD;

e - TOTpeOHOCTh B (POPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM 4HuCIe POPMYITUPOBATH
U7, TIOHSATHUS, TUTIOTE3bI O GU3UIECKUX OOBEKTAX U SABJICHUSX;

e - OCO3HaHME Je(UIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00J1acTh
1076370478

e - IUIAHUPOBAHHUE CBOETO pAa3BUTUS B MNPUOOPETEHUU HOBBIX (PUINYECKUX
3HAHUM;

e - CTpEMJICHHE aHAJIM3UPOBATH U BBHISBISTH B3aUMOCBS3H MPUPOIBI, 0OIIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCTIOIB30BaHHEM (U3HUECKUX 3HAHUMH;

e - OICHKAa CBOMX JCWCTBUM C YYETOM BIIUSHHUS Ha OKPYXKAIOUIYIO CpENY,
BO3MOYKHBIX TJIOOAIBHBIX MTOCIIEICTBHIA.

METAINPEIMETHBIE PE3YJIBTATBI

B pesynabTaTe OcCBOEHHS MporpaMMbl MO (U3MKE HA YpPOBHE OCHOBHOTO
oO1mrero odpa3oBanus y o0ydaromierocst 0yayT copMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIC ICHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHBIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEPCAIbHBIC YUCOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

Ba3oBble JJoruueckue JelcTBUA:
e BBUIBJITh M XapaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKU OOBEKTOB
(s1BJIEHUI);



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

BBISIBIIATH 3aKOHOMEPHOCTH M IPOTHBOPEUHUS B pacCMaTpUBaEeMbIX (haKTax,
TaHHBIX U HAOMIOJACHUIX, OTHOCSIIUXCS K (PU3UUECKUM SBICHUSM;
BBISIBIIATh TPUYMHHO-CIICICTBEHHBIC CBS3U MPU HM3YyYCHUH (HU3HUECKUX
SIBIICHUI M TPOIIECCOB, JIENaTh BHIBOJBI C MCIIOJIb30BAHUEM JETYKTUBHBIX
Y WHAYKTUBHBIX YMO3aKIIOUCHHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3SX
(bU3UYECKUX BEIUYNH;

CaMOCTOSAITEJIbHO BBIOMpATh CcHOco0 peuieHust y4yeOHOM (Qu3nueckon
3alayu (CpaBHEHUE HECKOJIbKMX BapHaHTOB pEIICHMs, BbIOOp Hauboliee
HNOJIXOJISAIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIJIEIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/ILCKIE JEHCTBUS

UCIIOJIH30BaTh BOMPOCHI KaK UCCIIEI0BATEIIbCKUN HHCTPYMEHT MMO3HAHUS,
IIPOBOJIUTH IO CAMOCTOSATENIBHO COCTABICHHOMY ILIaHY OIIBIT, HECIOXKHBIN
du3nyuecKkuii SKCIEPUMEHT, HEOONbIIOE HCCIAEAOBaHHE (PU3UUECKOTO
SIBJICHUS;

OIICHWBAaTh HAa TMPUMEHUMOCTb U  JOCTOBEPHOCTh HHGOPMAIIUIO,
MOJIYYEHHYIO B X0JI€ UCCIEOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOATEIHHO (POPMYIHPOBATH 000OIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOICHUSI, OTIBITA, UCCIICOBAHMS;

IPOrHO3UPOBATh  BO3MOXKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IIPOIIECCOB, a TAKXKE BBIABUTATH MPEIIONIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

NPUMEHSTh Pa3JIMYHbIe METOJbI, HHCTPYMEHTHI W 3aIPOCHl TIPH MTOUCKE U
orbope HMH(pOpMAIIMU WIH JAHHBIX C Y4ETOM NPEIOKEHHOW YyueOHOM
dbuznveckoi 3a1aun;

aHAIM3UPOBATh, CUCTEMAaTU3UPOBATh U WHTEPIPETHPOBATH MHOOPMAIUIO
Pa3TUYHBIX BUIOB M (OPM TIPEICTABICHNUS,

CaMOCTOSAITETILHO ~ BBIOMpAaTh ONTUMAJIbHYIO (GOpPMY TIpEICTaBICHUS
uHbOpMAIIMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4d  HECIOKHBIMU
CXeMaMH, TuarpaMMaMu, HHOU rpauKoi U MX KOMOMHAITUSMU.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHUA:

B XoJe oOCyXkJeHuss ydeOHOro Marepualia, pe3yiabTaToB JIabOpaTOPHBIX
paboT 1 MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKTaeMOU TEMbI
BBICKA3bIBaTh WJCH, HALICJIICHHBIE HA PEIICHUE 3aJa4yd U IMOAJACPKAHUE
0J1aro’xenaTebHOCTH OOIIEHUS;

COIIOCTABJISITh CBOU CYXICHHS C CYXICHUSMH JPYTHUX YYaCTHHUKOB
nuasnora, 0OHapyKUBaTh PA3IUUYUE U CXOJICTBO MO3UILINIA;



BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MHUCbMEHHBIX TEKCTaX;
myOJUYHO MPECTABIATh PE3yIbTaThl BBIIOJHEHHOTO (PU3NYECKOTO OIbITA
(3KCIEpUMEHTA, UCCIEAOBAHMS, TPOEKTA);

MOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
UHAUBUAYAJTbHON pabOThl MpU pPEHIeHUHd KOHKPETHOM (U3HUECKOM
npo0JIeMB;

OPUHUMATh LEJIM COBMECTHOM NESATEIbHOCTH, OPTraHU30BbIBATh JCHCTBUS
N0 €€ JMOCTWKEHHUIO: pACIpENesaTh pOJIM, OOCYXAAaTh IPOLECCHl U
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIHOJIEH;
BBITMIOJHATH CBOIO YacTh pabOThI, JOCTUTasi KaYECTBEHHOTO pe3yjibTaTa 1o
CBOEMY HAIpAaBJICHUIO U KOOPJAUHUPYS CBOM JCUCTBUS C JAPYTUMHU
YJIeHaMH KOMaH/Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPUSIM,
CaMOCTOSATEILHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBepPCcaAJIbHbIE yUeOHbIe 1eiiCTBUA

Camoopranusanus:

BBISBJISITH MPOOJIEMBI B JKU3HEHHBIX M YU4E€OHBIX CUTYalHsIX, TPEeOYIOIIHNX
JUTsE perieHust GU3NYEeCKUX 3HaAHU;

OpUEHTUPOBATHCS B  PAJIMYHBIX  MOAXOAAX NPHUHATHS  pelIeHUN
(MHIUMBUyaIbHOE, TPUHATHE DEIICHHUs B TPyIMIe, MPUHSATHE pelIeHUuMN
TPYIION);

CaMOCTOATEIHLHO COCTABISATH AITOPUTM PElIeHUus GU3HMUECKON 3a7a4u WIIH
IUTAHA WCCJIEOBAHMUS C YYETOM HMEIOMIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHI;
JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpO.HI), AMOIHUOHAJIbHBI HHTEJIEKT:

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

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBINOJHEHHS
¢u3nUecKoro WMCCIENOBAaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHHBIIMXCS CHUTYyallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTH C€0Sl HA MECTO APYroro 4YejaoBeKa B XOJ€ CHOpa WIM JUCKYCCHHU
Ha HAyYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY APYTOro;
MPU3HABATh CBOE MPABO Ha OMIMOKY MpHU pelieHnd GU3NYeCKUX 3a7ad Uiu
B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYroro.



NPEAMETHBIE PE3YJIBTATBI

K xoHIy 00yueHusi B 7 Kjacce peIMETHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh  MOHATHS:  (PU3MUECKMe U XUMUYECKHE  SIBJICHMS,
HAOII0JIEHUEe, SKCIEPUMEHT, MOJEib, TUIOTE3a, CAMHUILI (PU3HMUECKUX
BEJIMYUH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BellecTBa (TBEpIOE,
KUJKOe, Ta3000pa3HOE), MEXaHWYECKOE JBIKEHHE (paBHOMEPHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpUS, PABHOACHCTBYIOIIASL
cuna, gAedopmanus  (ynopyras, IIacTUYecKasi),  HEBECOMOCTD,
COOOIIAIOIINECS COCYABL;

paznuuath siBjeHus (auddysus, TEIIOBOE JBUKEHUE YACTHUIl BEIIECTBA,
paBHOMEpPHOE  JBIDKCHHE, HEPaBHOMEPHOE  JIBIDKCHUE,  HWHEPIs,
B3aMMOJICVICTBUE TEJ, PABHOBECUE TBEPJIBIX TEJI C 3aKPEIJIEHHOM OCHIO
BpallleHus, Tepeaada JaBJICHUS TBEPABIMU TeJaMH, >KHUIAKOCTIMH U
razamu, arMoc(epHoe JaBJeHHE, IUUIaBaHWE TEJ, IPEBPAIICHUS
MEXaHUYECKOW DHEPTHH) IO OINUCAHUI0 UX XapaKTEePHBIX CBOWCTB U Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SBIICHUE;
pacmo3HaBaTh TPOSBICHUE U3YYCHHBIX (U3MYECKHX SBJICHUN B
OKpYXalollleM MHpe, B TOM uucie (U3UUYECKUE SIBICHUS B MPUPOJIE:
IpPUMEPHI JIBXKEHUSI C PA3IMYHBIMU CKOPOCTSIMH B JKMBOM U HEXKUBOU
OpUPOJE, NEHCTBUE CWIBI TPEHHS B MPUPOJEC M TEXHUKE, BIUSIHHUE
aTMOC(EPHOTO N1aBIICHUS Ha KMBOW OpPraHuW3M, IJIaBaHUE pbIO, phIuaru B
TEJIe YeJOBeKa, MPU 3TOM MEPEeBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHBIC CBOMCTBA (TPU3HAKH) (PU3NYECKUX SBIICHUIA;
ONMKCHIBATh MU3yUYEHHBIC CBOMCTBA Tel M (U3UUYECKUE SIBICHUS, UCTIONB3YS
dusznueckre BeTMYMHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpeM,
yTh, CKOPOCTb, CPEIIHSISI CKOPOCTh, CHJIA YIIPYTOCTH, CUJA TSXKECTH, BEC
Tela, cuila TPEeHWs, HaaBieHue (TBEPIOro Tena, >KUIKOCTH, Trasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHWYECKass padoTa, MOIIHOCTb, IJIEYO CHIIBI,
MOMEHT CHJIbI, KO3(P(GUIMEHT TMOJE3HOTO JEHCTBUS MEXaHWU3MOB,
KMHETUYEeCKasi M TMOTEHUUAJIbHAS DHEPrus), MpU OMNHCAHUU MPaBUIBHO
TPaKkTOBaTh  (PU3MYECKUA  CMBICT  HMCIHOJIB3YEMBIX  BEJIMYHMH, HUX
0003HaueHUsI W CAWHUIBI (U3MYECKUX BEITWYHH, HAXOIUTh (HOPMYJIBI,
CBSI3BIBAIONINE JAHHYIO (DM3UYECKYIO BEJIMUMHY C JPYTUMHU BEIMYWHAMH,
CTpOUTH TpahWiKu N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEINYHH;
XapaKTepu30BaTh CBOMCTBA TeJN, (PU3UYECKHUE SBJICHUS M MPOLECCHI,
WCIIOJb3Ys MpaBuiia CJIOXKEHUsI CHIl (BAOJIb OJHOW IpsiMoOi), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxume/a, MPaBUJIO paBHOBeCHUsl pbluara (0J0Ka),



«30JI0TO€ MPABWIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPruM, MpU OSTOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3alMChIBAaTh €70 MATEMATUYECKOE BBIPAKECHHUE;

OOBSICHATH (PU3UYECKUE SIBJIICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTYyalluid MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIIATh MPUYMHHO-CIIC/ICTBEHHBIE CBSA3U, CTPOUTH OOBSICHEeHUE W3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpo Ha 1—2 M3y4YEHHBIX CBOWCTBA (PUBHMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiatb pacu€THbie 3a7adyd B |—2 JEWCTBUS, MCHOJB3YSd 3aKOHBI U
dbopmynbl, cBsi3bIBarolue (DU3NUECKUE BETUYMHBI: HAa OCHOBE aHalu3a
yCJIOBHS 3aJlau 3alHUChIBaTh KPATKOE YCIOBUE, MOACTABIATh (DU3NUECKUE
BEJTUYUHBI B (GOPMYJIBI U TPOBOJAUTH PACU€Thl, HAXOJIUTh CIIPABOYHBIC
JaHHBbIE, HEOOXOUMBIE JIJIsl PEIIeHUs 3ajiay, OIICHUBATh PEATUCTUYHOCTh
MOJIY4EeHHON (DU3NUECKOU BEITMYNHBI,

pacrio3HaBaTh NPOOJEMBbI, KOTOPbIE MOXKHO PEIIUTh MPH TMOMOIIU
(bU3UYECKUX METOJIOB, B OMMCAHUU UCCIICIOBAHUS BBIJEISATH MPOBEPIEMOE
npeanoyiokeHue  (TUMoTe3y),  pas3auyaTh U HHTEPIPETHPOBATH
MOJIYYEHHBIH pe3yJIbTaT, HAaXOJWTh OIIMOKH B XOJI€ ONBITa, JejaTh
BBIBOJBI 110 €r0 pe3yJIbTaTaM;

OPOBOAUTH OMNBITBI MO HAOMIOAEHUI0 (PU3MYECKUX SIBICHUN WU
buznueckux CBONCTB TeJ: dbopmynupoBaTh IPOBEPSIEMBIE
IPENONIOKEHUS, COOUPATh YCTAHOBKY U3 MPEIJIOKEHHOT0 000pYyI0BaHuUA,
3aMMChIBATh X0 ONbITA U (DOPMYITUPOBATH BHIBOIBI,

BBINIOJIHATh TMpPSMbIE HM3MEPEHHS PACCTOSHHS, BPEMEHHM, MacChbl Tela,
o0béMa, CHJIBI M TEMIEpaTypbl C UCIHOJIb30BAHMEM aHAJIOTOBBIX W
IM(POBBIX TPUOOPOB, 3alMCHIBATH ITOKAa3aHUS TPUOOPOB C yUETOM
3aJJaHHON a0COJIFOTHOM MOTPEITHOCTH U3MEPEHU;

IPOBOJUTH UCCIIETOBAHIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUYUHBI OT
IPYrol C UCIHOJb30BAaHUEM TMPAMBIX H3MEPEHUN (3aBUCHUMOCTH IyTH
PaBHOMEPHO JABIKYILETOCA TeJIa OT BPEMEHU JBWXKEHUS TeEJd, CHJIbI
TPEHHMsI CKOJIKEHHUS OT Beca TeJa, KauecTBa 00paboTKU MOBEPXHOCTEH Tel
Y HE3aBUCHUMOCTHU CUJIbI TPEHHUS OT IUIOLIAAM COPUKOCHOBEHHUS TEJI, CUJIIBI
YOPYTrOCTH OT YIJIMHEHUS MPYKUHBI, BBITAIKUBAIOWIEH CHUIIBI OT 00bEMaA
MOrPYKEHHOM YaCTH TeJla U OT IJIOTHOCTHU JKUJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH T€JIa, OT TIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
MJIaBaHUS TEJ, YCIOBUH pPaBHOBECHS pbhlyara W OJOKOB), Y4acCTBOBATh B
MJIAHUPOBAHUM  Y4YEOHOTO WCCIICIOBAHUS, COOMpaTh YCTAaHOBKY W
BBINIOJIHSITh M3MEPEHUSs, CleAysd MPEeIOKEHHOMY IUJIaHy, (UKCHUPOBATh
pe3yabTaThl TMOJYYEHHOM 3aBUCHUMOCTH (PU3MUECKUX BEIUYUH B BUJIE



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

MPOBOJUTL KOCBEHHBIE H3MEpEHUs (U3UYECCKUX BEIWYUH (IUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Teia, CHIAa TPECHHSI CKOJIBKCHUS,
JaBJICHUE  BO3/yXa, BBITAIKWBAIONIAs  CHWJIA, JICHCTBYIOMmAs  Ha
NOTPY)KEHHOE B KHUAKOCTh TeI0, KOAD(DHIIMEHT TOJIE3HOr0 JACHCTBUSA
NPOCTBIX MEXaHU3MOB), CJCAysd TMPEHIOKCHHOW WHCTPYKIHUU: TPHU
BBITIOJTHEHUH W3MEPEHUH COOHMpaTh HKCIIEPUMEHTAIbHYI0 YCTAaHOBKY H
BBIYUCIISITh 3HAUCHUE UCKOMOM BEJTUYMHBL;

coOJTI01aTh TIpaBUjIa TEXHUKH O€30MaCHOCTH IIPH paboTe C JIa00paTOPHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPHUHIUIBI JTEUCTBHUS TPUOOPOB M TEXHHYCCKHX YCTPOMNCTB:
BECBhI, TEPMOMETp, IWHAMOMETpP, COOOIIAIONINECS COCYAbl, OapoMmerp,
phIyar, MOJABMYKHBIM W HETTOABUKHBIN OJIOK, HAKJIOHHAS TIOCKOCTH;
XapaKTepU30BaTh TNPHUHIMIBI  JCHCTBUS HM3YYCHHBIX MPUOOPOB M
TEXHHYECKUX YCTPOWCTB C ONMOPOM HAa WX OMNHCAaHUSA (B TOM YHCIIE:
NOJIIUITHUKHA, yCTPOMCTBO BOJONPOBOJAA, THAPABINYSCKUNA TIpecc,
MaHOMETp, BBICOTOMED, IMOPIITHEBOW HACOC, ApEOMETP), UCIIONIB3YS 3HAHUS
0 CBOMCTBaX (U3MYECKUX SBJICHUH W HEOOXOIUMBbIC (pH3MUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAWTh  TpPHUMEpPHl  (HAXOAWTH WHQPOPMAIMIO O  TpHMEpax)
NPaKTUYECKOTO WCTOIb30BaHUS (U3MUECKUX 3HAHUN B IOBCEIHEBHOM
KU3HM 11 obecriedeHus: 0€30MacHOCTH IPU OOpaIlleHUH ¢ TIPUOOpaMu U
TEXHUYCCKUMHU YCTPOWCTBAMHU, COXPaHEHHUsS 3JIOPOBbS W COOJIOJCHHUS
HOPM 3KOJIOTHYECKOT0 MTOBEICHHUS B OKPYXKAIOIICH cpejie;

OCYILIECTBJIATh OTOOp HWCTOYHWUKOB wuHpopmammu B HHTEpHETE B
COOTBETCTBHH C 3aJJaHHBIM TIOMCKOBBIM 3allPOCOM, Ha OCHOBE MMECIOIIIUXCS
3HAHUM M TyTéM CPAaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATH
UHGOPMAIINIO, KOTOpasi SBISAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUN YYEOHBIX 3aJlaHUM HAyYHO-TIOMYJISIPHYIO
auTepaTypy  (PU3MYECKOTO  COAEp)KaHUs, CHOPaBOYHBIE MaTEpHAIIbI,
pecypcel cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOPMAIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co37aBaTh COOCTBEHHBIC KpaTKHE MUCHMEHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHPOPMAINK (HU3UIECKOTO COACPKAHUS, B TOM
quciie MyOJIWYHO NeNaTh KPaTKHE COOOIIEHUS O pe3yibTaTax MPOCKTOB
WM y4eOHBIX WCCICNOBAaHWN, MPU OSTOM TPaAMOTHO HCIIOIh30BaThH



W3YYEHHBbIA TOHATUIHBIM ammapaT Kypca (U3MKH, CONPOBOXKAATH
BBICTYILJICHUE NIPE3CHTALEH;

IpPU BBIMOJTHEHUU Y4YEOHBIX MPOEKTOB M HCCIEJOBAaHUN paclpeiessTh
00s3aHHOCTH B TpYMIE B COOTBETCTBHM C IOCTaBJICHHBIMU 3aJa4aMH,
CIEAUTHh 3a BBIIOJHEHUEM IUIAHA JCHCTBUM, AaJEKBaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JI€ATEIBHOCTh  TIPYIIbl,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIKX.

K xoniy o6yuenusi B 8 Kiacce npeiMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh TOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JTBUKCHHE
aTOMOB U MOJICKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIITUYECKUE U
aMmopdHbIe TeNa, HACHIIEHHBIH M HEHACHIIMICHHBIM Tap, BIAXKHOCTH
BO3JlyXa, TeMmIepaTypa, BHYTPEHHSIE OJHEpPrusi, TEIUIOBOW JBUTATENb,
AJIEMEHTAPHBIN JIEKTPUUCCKHUM 3apsifl, HICKTPUIECKOE T0JIe, MPOBOTHUKHU
U JUDJICKTPUKH, TIOCTOSHHBINA dJIEKTPUUECKUN TOK, MAarHUTHOE TOJIE;
pasnuuath SBJICHHUS (TEIUIOBOE pACIIMpPEHHE M CXKaTHhe, Terviornepenaya,
TEIJIOBOE PaBHOBECHE, CMAuyMBaHUE, KAMUJULIPHBIC SBJICHUS, UCIIApEHUE,
KOHJIGHCAIIMS, IUIABJICHHE, KpUCTALTM3aIus (OTBEp/ACBaHUE), KHUIICHHE,
TeIJIonepeaayda (TeTI0NnpOBOJHOCT, KOHBEKIIUS, U3ITy4YECHUE),
ANEKTpU3alUs T, B3aUMOJICHCTBUE 3apsANIOB, AEHUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJECHCTBHE MAarHuUTOB, JEICTBUE
MAarHUTHOT'O TOJIsI HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs UHIYKIIUS)
0 ONUCAaHHWIO HX XapaKTEpPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIKX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh NPOSBICHUE U3YYCHHBIX (U3MYECKHX SBICHUN B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
NOBEPXHOCTHOE HATSXKEHHE W KalWUIApHBIE SBJICHUA B MPHUPOJE,
KpUcCTajulbl B Tmpupone, uzinydeHue ConHua, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa30BaHUE POCHI, TyMaHa, UHES, CHETa, SJIEKTPUUYECKUE
SABJIICHUS B aTMocdepe, dIEKTPUYECTBO KUBBIX OPTaHM3MOB, MArHUTHOE
nosie 3emui, Jpeiid MOII0COB, PO MAarHUTHOTO TOJS JJIS SKU3HU Ha
3emuie, MOJSIPHOE CUSIHUE, MIPU STOM MEPEBOJUTh MPAKTHUECKYIO 3a/1auy B
yueOHYI0, BBIICIATH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKK) (HU3HUUIECCKUX
SIBIICHUIM;

OMKCHIBATh M3yUYEHHBIEC CBOMCTBA TeN M (DU3MUYECKHUE SIBJICHUS, UCTIONB3YS
dusznueckre BEIMYUHBI (TeMIepaTypa, BHYTPEHHSIS SHEPTHsI, KOJIMYECTBO
TEIJIOThI, yJelbHasg TEIUIOEMKOCTh BEIECTBAa, YyJAEJbHAs TEIUIOTa
IJIABJICHUS, yJeJIbHAsl TeIUIoTa MapooOpa3oBaHusl, yleJbHAs TeIioTa
CropaHusi TOIUIMBA, KOA(DPUIMEHT TMOJIE3HOTO JEUCTBUS TEIJIOBOM



MAIlIMHbI, OTHOCUTEIbHAsA BJIAXHOCTb BO31yXa, JJIEKTPUYECKUU 3apsl,
CUja TOKa, JJIEKTPUYECKOE HANPSHKEHUE, CONPOTUBIICHHE IPOBOJHUKA,
yIEIbHOE  CONpPOTHBJIEHHE  BEUIECTBAa, pabdora U  MOIIHOCTb
ANEKTPUYECKOr0  TOKAa), MpPH ONHCAHUM  MPABUIBHO  TPAKTOBATh
(u3MYECKUIl CMBICI MCHOJB3YEMbIX BEIMYMH, O003HAYEHUS U E€AUHUIIbI
(Gu3MUEeCKUX BEJIMYUH, HAXOAUTh (POPMYIbI, CBS3BIBAIOIIUE JAHHYIO
(U3MYECKYI0 BEIMYMHY C JPYTMMU BEJIMYMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYUUH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3MYECKUE SBICHUS M MPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE IMOJIOKEHHUS MOJIEKYJIIPHO-KMHETUYECKON TEeOpuu
CTpOEHUS BEILECTBA, MPUHIUII CYNEPIO3UIMU ToJieH (HAa KaueCTBEHHOM
YpPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH Oma sl ydacTKa Lenu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHMs DHEPIUM, IIpU HOTOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alMChIBATh €r0 MaTeMaTUYECKOe
BBIPA)KEHUE;

OOBSACHATh (PU3NYECKHE MPOIECChl M CBOMCTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE CUTyalUid MPAaKTUKOOPHUEHTUPOBAHHOIO XapaKTepa: BBISABIATH
NPUYMHHOCIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 1—2 JOrH4YecKux
IaroB ¢ Omopod Ha 1—2 W3Yy4YEHHBIX CBOMCTBA (PU3MUYECKUX SIBJICHHMH,
($u3MUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THble 3aJayud B 2—3 JEHCTBHS, WCIOJb3YySd 3aKOHbI U
dbopMyIbl, cBs3bIBAOIINME (U3MUYECKUE BEIMYMHBI: Ha OCHOBE aHau3a
yCIIOBHS 3aJlauyd 3alKChIBaTh KPATKOE YCIOBHE, BBISABIATH HEOOCTATOK
JAHHBIX JUISI pEIICHUs 3a7a4d, BBIOMPATh 3aKOHBI W (HOPMYIIBI,
HEoOXOMMBbIE g €€ pelIeHHs, MPOBOJAWTH pPacyéThl U CPABHUBATH
MOJIy4€HHOE 3HaueHne (PU3NIECKON BEJIMUUHBI C U3BECTHBIMU JTaHHBIMU;
pacmo3HaBaTh MPOOJIEMbI, KOTOPbIE MOXXHO pEIIUTh TPH TOMOIIU
(Gu3nYeCKuX METOJOB, HCIIOJIb3Ysl ONHMCAHHUE HCCIIEIOBAHMS, BBLICIATH
IIPOBEPSIEMOE  IIPEANOJIOKEHNE, OLEHUBATh IIPAaBUIBHOCTH IOpsAIKa
IIPOBEACHUS UCCIICIOBAHMS, 1€JIaTh BBIBOJIBL;

OPOBOJUTH ONBITHI 10 HAOMIOAECHUI0 (U3MYECKUX SABJICHUN WU
(¢u3nyecKkux CBONCTB Tel (KaluUIIpHbIE SABJICHUS, 3aBUCUMOCTD JIaBJICHHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHMsl NpPHU M3IYyYEHWH OT LBETA M3Iydaromed (IOromarolei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOABI OT TEMIIEPATYPBI KUIKOCTH U
IIOIAaAA €€ IIOBEPXHOCTH, JJIEKTpU3aLMs TEJI M B3aUMOJCHCTBHUE
JNEKTPUYECKUX  3apsA0B, B3aWMOJECHUCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3yaJu3alydsl MAarHUTHBIX I[IOJIEW NOCTOSHHBIX MAarHUTOB, JCUCTBUS
MarHATHOI'O TOJII HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,



CBOICTBA 3JEKTPOJABHUraTeisl MOCTOSIHHOTO TOKa): (QOpMyIHpOBaTh
MpOBEpsIEMbIE MPEATION0KEHHsI, COOUpPATh YCTAHOBKY M3 MPEII0KEHHOTO
000pyA0BaHUs, ONMUCHIBATH XOJ1 OMbITA U (POPMYIUPOBATH BHIBOIbI;
BBIIOJIHATE  MpPSAMBIE  U3MEPEHUS  TEMIEpaTypbl, OTHOCUTEIbHOMN
BJIQKHOCTU BO3/1yXa, CHWJIbl TOKAa, HANPSOKEHHUS C UCIIOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB MU JATYMKOB (PU3MUECKUX BEJIWYUH, CPABHUBATH
pe3yabTaThl UBMEPEHUN C YUETOM 3aJaHHON a0COIFOTHOM MOTPENTHOCTH;
IPOBOAUTH UCCIIEIOBAHNE 3aBUCUMOCTH OJTHOM (PU3NYECKON BETMUYUHBI OT
Ipyrod ¢ UCHOJb30BaHMEM MpPSAMBIX  M3MEpEeHUH  (3aBUCUMOCTH
CONPOTUBIIEHUS MPOBOAHUKA OT €ro JUIMHBIL, IUIONAAU IONEPEYHOTO
CEYEHUS U YIEIBHOIO CONPOTHUBJIEHUS BENIECTBA TPOBOJIHUKA, CHIIBI TOKA,
UAYLIETO 4YE€pPEe3 NPOBOJHMK, OT HANpPSHKEHHWs Ha IMPOBOJHUKE,
UCCIIEIOBAHME  IIOCJIENOBATEIBHOIO M MApaJUIEIbHOIO  COCIMHEHUMU
IPOBOJAHUKOB): TUIAHUPOBATh HCCJEJIOBaHHE, COOMpPATh YCTAaHOBKY U
BBITMIOJHATh M3MEPEHUs, CIenys MPeUIOKEHHOMY IUIaHy, (UKCHpPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBUCHMMOCTH B BHUAE TaOnuil U TpaduKoB,
JenaTh BBIBOJBI 110 PE3YIbTaTaM HCCIIEI0BaHUS;

IPOBOAUTH KOCBEHHbIE H3MEpeHUs (U3UUYECKUX BeIMYMH (ylelbHas
TEINIOEMKOCTh ~ BEIIECTBA, CONPOTUBIEHHE IPOBOJHUKA, pabora H
MOIIHOCTh 3JIEKTPUUECKOTO TOKA): IUIAHMPOBATh H3MEPEHHUs, COOMpaTh
JKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAys NPEIIOKECHHOM WHCTPYKLUU, U
BBIYHCJIATh 3HAYCHUE BEIINYUHBI;

co0JII0/1aTh MpaBWJIa TEXHUKU OE€30MMacCHOCTH IpHU paboTe ¢ 1abopaTOpHBIM
000opy10BaHUEM;

XapakTepu3oBaTb MPUHLMIBI JEUCTBUS HU3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB € ONOPOM HAa HX ONHMCAHUS (B TOM YHCIE:
CUCTEMA OTOIUIEHHS JOMOB, TMTPOMETp, IapoBasi TypOHMHA, aMIIEpMETp,
BOJITMETDP, CUETYMK DIIEKTPUYECKOM DSHEPIUH, IIIEKTPOOCBETUTEIBHBIE
npubOpHkl, HarpeBaTeNbHbBIE IEKTPOIIPUOOPHI (IPUMEPDI), SJIEKTPUUECKUE
[PEIOXPAHUTENH, JIEKTPOMArHUT, 3JIEKTPOABUIATEIb TIOCTOSTHHOI'O TOKA),
UCTOJb3Yysl 3HaHUS O CBOMCTBaX (U3MYECKUX SBJICHUM M HEOOXOAMMBIE
(puznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA WM HU3MEPUTEIIBHBIC
npuOopbl MO CXeMaM M CXEMaTHYHBIM pHUCYHKaM (3KUIKOCTHBIN
TEPMOMETP, TEPMOC, INCUXPOMETP, THTPOMETP, ABUTATEIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBbl 3JIEKTPUUYECKHUX
LIETIEH C IMOCIEA0BATEIbHBIM U NApPaJUICIbHBIM COCAUHEHNUEM DJIEMEHTOB,
paznuyasi yCJIOBHbIE 0003HAUYEHMSI JIEMEHTOB AIEKTPUUECKHUX LETeH;



OpPUBOAUTH  TMpUMEphl  (HAXOAWTH HWHGPOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HUCIOJIB30BaHUS (DU3MUECKUX 3HAHWH B IMOBCEIHEBHOU
KHU3HU 1151 obecriedeHnss 0e30MacHOCTH MPH OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHHUS 30POBbS U COOIOACHUS
HOPM 2KOJIOTHYECKOT0 MOBEICHHUS B OKPYXKAIOIICH cpesie;

OCYIIECTBIATh TOWUCK HHPOpMauu (U3NIECKOTO COACPNKAHHUS B
HNHTepHeTe, HAa OCHOBE WMEIOIIUXCA 3HAHUM H IYTEM CpPaBHEHUSA
JOTIOJIHUTENIBHBIX ~ MCTOYHUKOB  BBLICNATH HMH(OpMANHio, KoTopas
SBIISIETCS] IPOTHBOPEYHMBOM MIIM MOXKET OBITH HETOCTOBEPHO;
UCTIOJIh30BaTh NPU BBIMTOJHEHUU YUEOHBIX 3aJlaHUi HAYYHO-TIOMYJSPHYIO
auTepatypy  (pu3mMUeckoro - coaepiKaHWs, CIPABOYHBIE MaTepHaIbI,
pecypchl cetn VIHTEepHET, BlajeTh MpUEMaMu KOHCTIEKTHPOBAHUS TEKCTa,
npeobpazoBaHus HHPOPMAIHU U3 OJJHOW 3HAKOBOW CHCTEMEBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC INMHUCHMEHHBIE M KpaTKHWE YCTHBIC COOOIICHHUS,
0000mass wHpOpMaNMIO W3 HECKOJBKUX HCTOYHUKOB (DU3NUECKOTO
COJEp)KaHusi, B TOM 4YHCJIE MyOJMYHO TIPEIACTABIATH PE3yIbTaThl
NPOCKTHOW WM WCCIIEIOBATEIBLCKON NEATEIBHOCTH, MPH 3TOM T'PaMOTHO
UCTIOJh30BaTh M3yYCHHBIM MMOHATHHHBIA anmapaT Kypca (U3HKH,
COIMPOBOXK/IaTh BBHICTYIIEHUE MPE3CHTAIIUEH;

OpU BBIMOJTHEHUH YYEOHBIX MPOEKTOB W HCCIEAOBAHUM (U3MUECKHUX
IPOLIECCOB paCTIpENeNsITh O0S3aHHOCTH B TPYNIE B COOTBETCTBUMU C
MIOCTABIICHHBIMU 3aJlayaMU, CJIEJIUTh 32 BBHIIOJIHEHHEM IJIaHa JEHCTBUN U
KOPPEKTHpPOBAaTh €ro, aJIeKBaTHO OIEHWBATh COOCTBEHHBINM BKJIAJ B
JeSITENBHOCTD TPYIIIIbI, BRICTPAUBATh KOMMYHHKATUBHOE B3aHMO/ICHCTBHE,
MPOSIBIISASI TOTOBHOCTDH pa3periaTh KOHGIUKTHI.

K xonIy oOyuenusi B 9 Kiacce mpeIMeTHbIC PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BATh TMOHATHS: CHCTEMa OTCu€ra, MaTepuanbHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHLHOCTh MEXaHHMYECKOTO NBIKECHHUS, nedopmarus
(ympyrasi, TacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCONIOTHO TBEPAOE TEJoO,
IIEHTP TSHKECTH TBEPAOTO Tella, PaBHOBECHE, MEXaHUYECKHUE KOJIeOaHUs U
BOJIHBI, 3BYK, WH(Pa3BYK U YIbTPA3BYK, AIICKTPOMArHUTHBIC BOJIHEI,
IIKaaa 3JIEKTPOMATHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTb,
CHEKTPBI UCITyCKaHUS M TOTJIONMICHUS, anbda, OeTa- U raMMa-u3IydcHuUs,
U30TOIBI, sIACpPHAs SHEPTETHKA;

paznuuath sBiI€HUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEWHOE
JNBUKEHHE, DPABHOYCKOPEHHOE MPSMOJUHEIHOE JBUXKEHHUE, CBOOOJIHOE
MaJIcHUe Tell, PABHOMEPHOE JIBMXKEHUE MO OKPYXHOCTH, B3aUMOJICHCTBUE



TEJI, pEaKTUBHOE NBIDKEHUE, KOleOaTelbHOEe IBM)KCHHE (3aTyXalolue u
BBIHYKJICHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JIBHJKEHHE, OTPAKEHUE
3ByKa, MPSMOJMHEHHOE pachpOCTpaHEHUE, OTPAKECHHE M TPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3lio’KeHUEe OEIoro cBeTa B
CIeKTp ® CIOXEHHE CIEKTPalIbHBIX I[BETOB, JMAWCIEPCHS  CBETa,
€CTECTBEHHAs! PaTUOAKTHBHOCTh, BOSHUKHOBEHHE JIHMHEHUYATOrO CIEKTpa
M3JTyUYCHHS) TI0 OTMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3MUecKoe SBICHHUE;

pacrmo3HaBaTh TMPOSIBICHHE WM3YyYEHHBIX (PU3WMYECKHX  sBICHUN B
OKpyXXaromeM Mupe (B TOM 4ucie (QU3NYECKHe SIBICHUS B TPUPOJE:
NPUJIMBBI ¥ OTJIMBBI, IBHKEHHE TulaHeT COTHEUHOW CHCTEMBI, peaKTHBHOE
JBUKEHUE JKUBBIX OPTraHW3MOB, BOCIIPUSATHE 3BYKOB IKHBOTHBIMH,
3eMJIETPSCEHNE, CEWCMUYECKHE BOJHBI, I[yHaMH, 0JXO, IIBeTa Tell,
ONTUYECKHUE SIBICHUS B MPHPOJE, OMOIOTHMYECKOE IEHCTBUE BHIUMOTO,
yIbTPaQHOIETOBOTO W PEHTTEHOBCKOTO H3ITyYeHWH, EeCTECTBEHHBIN
paMOaKTUBHBIA (DOH, KOCMHYECKHE JIyYH, PAAMOAKTUBHOEC H3IIYYCHHE
NPHUPOJHBIX MHHEpAJIOB, JCHCTBUE pAJUOAKTUBHBIX W3JIYYCHHH Ha
OpPraHMW3M YeNIOBEKa), MPH ITOM IEPEBOJUTH TMPAKTUYECKYIO 3a/1ady B
y4eOHYI0, BBIICISTH CYIIECTBEHHBIE CBOWCTBA (NMPU3HAKU) (PU3MUECKUX
SIBIICHUM;

OMKCHIBATh U3yYEHHBIE CBOMCTBA Ted M (U3MUYECKUE SIBICHUS, UCTIONB3YS
dusznueckre BENUYHHBI (CpEHSIE W MTHOBEHHass CKOPOCTh Teja TMpHu
HEPAaBHOMEPHOM [IBIJKEHUH, YCKOpPEHHUE, MepeMelleHue, MyTh, YrioBas
CKOpOCTb, CHJIa TPEHUS, CUJla YNPYTOCTH, CHUJIA TSHKECTH, YCKOPEHHUE
CBOOOJHOTO TAJEHUs, BEC Tela, HUMIIYJIbC Tejla, HUMIYIbC CHIIBI,
MexXaHu4deckasi padoTa MU MOIIHOCTh, TMOTEHIMATIbHAS JHEPrusi Tea,
MOJIHATOTO HaJ[ TTOBEPXHOCTHIO 3€MJIM, TOTCHIIMANbHAS DHEPIHsl CKATOU
NPYXUHBI, KWHETUYECKAss OHHEPrus, TIOJNHAS MEXaHUYEeCKas JHEPTuf,
NEPHUOJ] ¥ YacToTa KoJieOaHWH, JJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETa, MOKA3aTelb MPEJIOMIICHUS CPEIbl), P ONMHUCAHUU
NPAaBWIBHO TPAKTOBaTh (PU3UYECKUA CMBICT HCIONIB3YEMbIX BEIHYMH,
0003HaueHUsI W CAWHUIBI (U3MUYECKUX BEITUYHH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DM3UYECKYIO BEIIMUMHY C JPYTUMHU BEJIUYMHAMM,
CTpOUTH TpahWKu N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEINYHH,
XapaKTepru30BaTh CBOWCTBA Tel, (U3MYECKUE SBICHHUS W TIPOIECCHI,
MCIIONIb3Ysl 3aKOH COXPAHEHHs] SHEPTUH, 3aKOH BCEMHPHOTO TATOTEHUS,
MPUHIMI  CYMEPIO3UIMA CHJI, MPUHIUI OTHOCUTEIbHOCTH [ amwmes,
3ak0oHBl HBIOTOHA, 3aKOH COXpaHEHUS HWMITYJIbCA, 3aKOHBI OTPAKCHUS H
MPETOMJICHHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO U MacCOBOTO YHCEN



IPU SIIEPHBIX PEAKUUAX, MPU ITOM JaBATh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA M 3aIUCBIBATh €r0 MATEMATUUYECKOE BBIPAXKEHHUE;

OOBSACHATH (PU3NYECKHE NPOLECChl U CBOMCTBA TE€l, B TOM YHCIE U B
KOHTEKCTE CHUTyalud NPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
NPUYMHHO-CIIEICTBEHHBIE CBA3HU, CTPOUTH OOBSICHEHUE U3 2—3 JTIOTMYECKUX
[IaroB ¢ OMOpod Ha 2—3 HM3YYEHHBIX CBOMCTBA (PU3MYECKUX SIBICHHH,
(U3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3anayd  (omuparouMecs Ha cuctemy U3 2-3
YpPaBHEHHMI ), UCTIONB3Ys 3aKOHBI U (DOPMYIIbI, CBA3BIBAIOIINE (PUIUYECKUE
BEJIMYMHBI: HAa OCHOBE aHalM3a YCJIOBMS 3aJauyd 3alHChIBaTh KpPaTKOE
yCJIOBUE, BBISBIATH HEAOCTAIOIINE WM M30BITOYHBIE JaHHBIC, BHIOMPATH
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl pEUICHUS, TPOBOAUTH PACUETHI U
OLICHMBATh PEAIUCTUYHOCTh TMOJYYEHHOTO 3HAueHUs (U3HUECKOU
BEJIMYUHBL;

pacno3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXXHO pEIIUTh NpH OMOIIU
(¢u3MUEeCKNX METO/OB, HCIIOJb3Yysl ONHUCAHHWE HCCIEIOBaHUS, BBIIEISATH
IpoBepsieMOe  TPENIONIOKEHUE, OLEHUBATh MPABUIBHOCTh TMOPSAKA
NPOBEJICHNS  MCCIIEIOBAaHUsS, JIeJaTh  BBIBOJABI, HMHTEPIPETHPOBATH
pe3yNbTaThl HAOIIOICHUM U ONIBITOB;

IPOBOAUTH OMNBITBI MO HAOMIOAEHUIO (PU3MYECKUX SIBICHUM WU
¢u3nueckux CBOWCTB Tell (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHUS] PHEPTuH, 3aBUCHUMOCTb IepuUoAa KoJIeOaHUW MPY>KUHHOTO
MagTHUKa OT MAaccChl Irpy3a M KECTKOCTH NPYKHUHBI U HE3aBUCUMOCTH OT
aMIUTUTYBI MAJIbIX KOJICOAHMM, PSIMOJIIMHEWHOE PAaCIpOCTpaHEHUE CBETA,
pasnokeHue Oenoro cBeTa B CIEKTpP, U3YUEHUE CBOWMCTB M300pakKCHHsS B
IUIOCKOM 3€pKajie M CBOWCTB HM300paKeHHs TMpeaMeTa B COoOHparomien
JWH3e, HAOJIOJEHUE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB HU3ITYyUCHUS):
CaMOCTOATENTFHO COOMpaTh YCTAaHOBKY M3 W30BITOYHOTO Habopa
o0Opy/OBaHMUs, ONHCHIBAaTH XOJ ONbITA W  €ro  pe3yJbTaThl,
(GopMyIupPOBaTH BBIBOIBL;

HOPOBOJIUTH NMPU HEOOXOJUMOCTH CEPUI0 MPSIMBIX U3MEPEHMMH, OIpenessis
cpeqHee 3HAaYeHHE U3MepseMoil BenuuyuHbl ((POKYCHOE paccTOsHUE
coOuparomeii  JTUH3bI), OOOCHOBBIBATH BBIOOp CrHOCO0a HW3MEPEHHUS
(u3MepuTenbpHOro nNpudopa);

IOPOBOJIUTh HCCJIEOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEIUYUH C
UCIOJIb30BAHUEM NPSIMBIX HW3MEPEHHH (3aBUCUMOCTH IYTH OT BPEMEHH
IIPM PaBHOYCKOPEHHOM JIBHJKEHHHM O€3 HadaJibHOW CKOPOCTH, Mepuoaa
KOJIEOaHU MaTeMaTHYeCKOro MasTHHUKA OT JUIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpa)K€HUsl CBETa OT yrja NaJeHUs W yria NpeJoMIIEHHs OT yIja



MajieHus): TIUIAHUPOBAaTh HCCIEJOBAaHUE, CaMOCTOSITEILHO COOMpAThH
YCTaHOBKY, (DUKCHPOBATh PE3ylbTaThl  IMOJYYCHHOW 3aBHUCHUMOCTH
dbu3MYecKUX BEIMYUH B BUAEC TaOMUIl U rpadUKOB, JEIaTh BBIBOABI IO
pe3yabTaTaM UCCIIeI0BaHus;

IPOBOAUTh KOCBEHHBIE W3MEPCHUS (PU3NYECKUX BEIUYUH (CpeaHss
CKOPOCTh M YyCKOpEHHE Tejla TMPU PaBHOYCKOPCHHOM JIBMDKCHHH,
YCKOPEHHE CBOOOJHOrO MaJeHus, KECTKOCTb MPYXKUHBI, KOIPHUIHEHT
TPEHHSI CKOJIBKCHHSI, MEXaHWueckas padoTa W MOIIHOCTh, 4YacTOTa H
neproy; KoyieOaHWK MaTeMaTHYeCKOro W MPYKWHHOTO MAasTHUKOB,
ONTHYECKAas CWJIa COOMpAMOIICH JIMH3BI, PAJUOAKTHBHBIA  (OH):
TUTAHUPOBATh HM3MEPCHHS, COOMpATh SKCICPUMEHTAIBLHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUS, CIICIys MPEIIOKCHHOW WHCTPYKIIUH, BBIYUCISATH
3HAYCHWE BEJIMYUHBI M aHATM3UPOBATH TIOJYYCHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPEHUI;

co0JIro1aTh TIpaBUia TEXHUKN 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKW HW3YYCHHBIX (HU3UYCCKUX MOJICIICH:
MaTepHalibHas TOYKa, a0COJIOTHO TBEPIOE TEJIO, TOYCYHBIH HMCTOYHHK
CBETa, JIy4, TOHKas JIMH3a, IUJIAaHETapHas MOJEJIb aTroMa, HYKJIOHHAas
MOJIeNTb AaTOMHOTO S]1pa;

XapaKTepu30BaTh TMPUHLHUINBI  JACHCTBUS  W3YYEHHBIX TPHOOPOB U
TEXHUYECKUX YCTPOMCTB € OMOpPOM HAa WX oOmHcaHus (B TOM YHCIE:
CIUJOMETP, NATYUKU TOJOKEHUS, PACCTOSHUA W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepuckorn, (oroanmapar, ONTHYECKHE CBETOBOJIBI,
CIIEKTPOCKOM, JO03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUSA O
CBOMCTBaX (PU3MYECKUX SBICHHMH MW  HeoOXoguMble (HU3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTHYHbIE PHUCYHKH M3YYCHHBIX TEXHHUUYECKHUX
YCTPOMCTB, M3MEPHUTEIBHBIX NPUOOPOB M TEXHOJOTUYECKUX MPOIECCOB
OpU PEHICHUH YYeOHO-TPAKTUYECKUX 3a/1ad, ONTUYECKUE CXEMBl IS
MOCTPOCHHS N300paKEHUH B TJIOCKOM 3€pKajie M COOMpPArOIIeH INH3E;
OPUBOIUTHL  TpUMEPHl  (HaXoauTh  WHGOOpPMAIMI0O O  MPUMEpax)
IPAKTUYECKOTO HCIOJIb30BAaHUS (PU3NYECKUX 3HAHWK B IOBCEIHEBHOU
KU3HU 111 oOecriedeHus: 0€30MacHOCTU MpU 00palleHuu ¢ npudopamu u
TEXHHYECKUMHU yCTPONCTBAMHU, COXPAHEHUS 3J0POBBbS W COOJIIOICHHUS
HOPM JKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJIe;

OCYIICCTBIISITh TOUCK HHpOpManuu (GU3HUECKOTO COJACpKAHHUS B
HNuTepHete, caMoCTOSATENBHO (HOPMYITUPYS MMOMCKOBBIN 3aIIPOC, HAXOAUTh



MyTH OINpPEAENICHNUs TOCTOBEPHOCTH MOJYYEHHOW MH(OpPMALMU HA OCHOBE
MMEIOIIMXCS 3HAHUH U TOTIOJTHUTENbHBIX UCTOYHUKOB;

UCITI0JIB30BaTh MPHU BHINOJHEHUH YyYEOHBIX 3aJaHUN HAyYHO-NOMYJSPHYIO
AUTEpaTypy (PU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIE MaTepHalIbl,
pecypcel cetu MHTepHeT, BlageTs npuéMaMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpazoBaHus HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JPYTYIO;
co37aBaTh COOCTBEHHBIE MHCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uHbOpPMAIIMK U3 HECKOJIBKUX HCTOYHMKOB (PUIMYECKOTO COJIEpKaHUs,
nyOIMYHO MPEACTaBIATh PE3yabTaThbl MPOSKTHON MIIN UCCIEI0BATEIbCKON
NEeSATENbHOCTH, TMPU OSTOM TPaMOTHO  HUCIOJIb30BaThb  U3YUYEHHBIH
NOHSATUMHBIA amnmapaT u3y4aemoro paszzena (U3MKd U CONPOBOXKIATH
BBICTYIIJIEHUE Tpe3eHTalMel ¢ y4€TOM OCOOEHHOCTEW ayauTOpuu
CBEPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
Konrtpoiasbnbie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Pazjnen 1. ®u3uka u e€ poJib B NO3HAHNH OKPY:KAKIIEr0 MUPA
b K
1.1 ®dusuka - Hayka o0 IpUpoJe 2 nommorexa 110
https://m.edsoo.ru/7f416194
b K
1.2 dusnueckre BEIMINHEI 2 1 nomotera [0
https://m.edsoo.ru/7f416194
. bubmuotexa [JOK
1.3 EctecTBeHHOHAY4YHBIN METO/T MO3HAHUS 2 1
https://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUH BellleCTBA
bu6mmoreka [JOK
2.1 Crpoenue Belie 1
TPOCHIE BelivTRd https-/m.edsoo.ru/7f416194
29 JIBrykeHre u B3aUMOACHCTBUE YaCTHUII ’ 1 bubnuoreka [JOK
) BEIIECTBA https://m.edsoo.ru/7f416194
bu6 K
2.3 ArperaTHble COCTOSIHUS BEILIECTBA 2 nommotexa [0
https://m.edsoo.ru/7f416194
Wroro no pazgeny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CXAHITICCKOT ABIDKEHHC https://m.edsoo.ru/7f416194
3.2 HNuepuus, macca, IJI0OTHOCTh 4 1 bu6nmoreka [JOK




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

bubmuoreka [JOK

3.3 Cuna. B 14 2
g, BHbL Ci https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paznen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya qaBneHust TBEPAbIMU 3 bubnuoreka [JOK
' TEJIaMH, )KUJAKOCTSIMHU 1 ra3aMu https://m.edsoo.ru/7f416194
4.2 JlaBlIeHNE KUIKOCTH 5 bubmmorexa LOK
https://m.edsoo.ru/7f416194
bu6moreka [IOK
4.3 A 6
TMOC(EpHOE AaBlIeHNE https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znen 5. Pabora u MOIIHOCTB. JHeprus
5.1 PabGoTa 1 MouHOCTH 3 1 Eubmorexa HOK
https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
52 Hlpocthie MeXaHH3MEL > ! https://m.edsoo.ru/7£416194
5.3 MexaHunueckas 3Heprust 4 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
Wroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 12




8 KUIIACC

KoaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aeoB H TeEM nmudpoBLIe
Ne n/m P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
Paznen 1. TensioBble IBJIEHUS
1.1 Ctpoenue u CBOICTBA BEIECTBA 7 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
1.2 TermoBbie MpoLECCHI 21 1 5 bubmorexa LOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHU S
51 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TEJla 7 1 bubnuoreka [JOK
' U UX B3aUMOJIeHCTBHIE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSIHHBIN 2IIEKTPUYECKUIT TOK 20 2 7 bubmorexa OK
https://m.edsoo.ru/7f4181ce
2.3 Mar»uTHEBIE SIBJICHHUS 6 1 1.5 bubnmorexa [IOK
https://m.edsoo.ru/7f4181ce
2.4 DNeKTpOMarHuTHask UHIYKIUS 4 Eubmrorexa HOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE BpeMst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5




9 KUIIACC

Kosau4vecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne n/m P Konrtpoiasbubie | IIpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
Pazjnen 1. Mexanuveckue siBJIeHUSA
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 | bubmmoreka [{OK
' OMKCaHUS https://m.edsoo.ru/7f41a4a6
b K
1.2 BsaunMmonelicTeue Tem 20 1 3 nomorexa O
https://m.edsoo.ru/7f41a4a6
bu6morexka [IOK
1.3 3aKOHBI COXpaHEHHUS 10 3
P https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. Mexannueckue Kojae0aHUsI U BOJTHbBI
bub6 OK
2.1 MexaHnudeckue KojeOaHus 7 3 nommoreka L
https://m.edsoo.ru/7f41a4a6
bu6 OK
2.2 MexaHn4ecKkre BOJTHbBI. 3BYK 8 1 3 nommoreka L
https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 15
Pa3znea 3. DyieKTpOMarHuTHOE 10JIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIEKTPOMAarHuTHOE MOJIE U 6 ) bubnunoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Paznen 4. CBeToBbI€ sIBJI€HUS
4.1 3aKOHBI pacIIPOCTPAHEHUS CBETa 6 2 bubnuoreka [IOK




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

4.2 JIuH3b1 ¥ on'TUYECKUE TPUOOPHI 6 3 bubmiorexa LIOK
https://m.edsoo.ru/7f41a4a6
4.3 Paznoxxenne 6eroro cBeTa B CIIEKTP 3 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBbBIE SIBJICHUS
bubmmoreka [{OK
5.1 14 4 1
CIyCKaHHUE U TMOTJIONICHUE CBETa aTOMOM hitps://m.edsoo.ru/74 1 ada6
5.2 Crtpoenune aToOMHOTO siipa 6 1 bubmorexa OK
https://m.edsoo.ru/7f41a4a6
5.3 SAnepHbie peakuu 7 1 bubmmorexa [OK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasznen 6. [loBTOpuTE1bHO0-00001IAK0 1M MOAYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 ) bubnuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27




IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
HU3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchl

®du3nKa — Hayka O MPUPOJIE.
SABnenus npupoasl. dusnyeckue
SIBJICHUS

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

duznyeckue BETMUYNHBI U UX
W3MEpeHHE

Ypok-uccnenoanue "N3mepenne
TEMIEPATyphl PU TOMOIIN
AKHUJKOCTHOTO TEPMOMETpA U JaTUHKa
TemnepaTrypsl"”

Kak ¢u3uka u gpyrue ecTeCTBEHHbIE
HayKH U3y4aloT IPUPOY.
EctecTBeHHOHAYYHBIN METOT
no3Hanusa. Onucanue GU3NIECKUX
SIBJIEHUH C IIOMOIILI0 MOZEIEH

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

VYpok-uccnenosanue "[Iposepka
TUIIOTE3bI: JAJIBHOCTD IOJIETA IIAPHKA,
MYLEHHOTO0 TOPU30HTAJIBHO, TEM
6osble, yeM 00JIblie BhICOTa Iycka'”




Crpoenue BemectBa. OMBITHI,

bubmuoreka [JOK
7 JIOKA3bIBAOLINE TUCKPETHOE
https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIECTBA
bubmmoreka [{OK
8 JIBM>KeHHE 4acTull BEUIeCTBa
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OnbITH MO
9 HaOJII0JIECHUIO TETJIOBOTO PACIINPEHUS
ra3oB»
10 ArperaTHbI€ COCTOSIHHS BEILIECTBA
B3anMocBs3bp MeX Ty CBOMCTBAMU
BEIIIECTB B Pa3HBIX arperaTHBIX
1 COCTOSIHHSIX M HX bubmuotexa [JOK
aTOMHOMOJIEKYJISIPHBIM CTPOECHUEM. https://m.edsoo.ru/ff0a0378
Oco0OEHHOCTH arperaTHbIX COCTOSTHUM
BOJIbI
Mexannueckoe OBUKEHHUE.
bu6mmoreka [IOK
12 PaBHOMEpHOE U HEPAaBHOMEPHOE
https://m.edsoo.ru/ff0a05c6
JIBU>KEHUE
bubmuoreka [JOK
13 Cxopoctb. Eqununibl ckopoctu 1
https://m.edsoo.ru/ff0a079c
bu6mmoreka [JOK
14 Pacuer nytu u BpeMeHU ABUKEHUS
https://m.edsoo.ru/ff0a0ac4
Wuepiusi. 3akoH UHEPITUU.
3 . P bubmunoreka [JOK
15 B3aumopeiicTBue Ten Kak mpuyruHa
https://m.edsoo.ru/ff0a0c10
W3MEHEHHUS CKOPOCTH JIBMXKEHHUS Tell
16 [InoTHOCTH BemecTBa. Pacuer Macchl bubmuoreka [JOK
1 00beMa Tella 1o €ro TUIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JIaGopatopHas pabota «Onpenenenue




IIJIOTHOCTH TBEPJOTO TEJIA»

Pemrenue 3agaq mo reme "ImoTHOCTE

bubmuoreka [JOK

18
BemiecTna" https://m.edsoo.ru/ff0al23c
Cuna xak xapakTepucTuKa
19 B3auMoeiicTBus ten. Cuna
yrnpyroctH. 3akoH ['yka
JlabopaTtopHnas pabota «3ydeHue
20 3aBUCHUMOCTH PACTSHKCHUS
(nedopmarnyivi) Ipy>KMHBI OT
MIPUIIOKEHHON CUIIBD»
21 SBnenne Tarotenus. Cuia TSHKECTH
CBs3b MEXTY CUIION TSKECTH U
N bubmuorexa [JOK
22 Maccoit Tena. Bec tena. Pemenue
" " https://m.edsoo.ru/ff0al778
3a1a4 o teme "Cuia TsSHKeCTH
” Cuna TsKeCTH Ha IPYTruX IUIaHeTax. bubnuoreka [IOK
DU3NYECKUE XaPAKTEPUCTUKH TJITAHET https://m.edsoo.ru/ff0a1502
bub e OK
24 N3amepenue cun. Jlunamomerp nommoreka L
https://m.edsoo.ru/ff0al8cc
bub OK
25 Bec tena. HeBecomocTh nommoreka L
https://m.edsoo.ru/ff0al778
CrnoxeHue IByX CHJI, HallpaBJIEHHBIX
. v . P bubnuoreka [JOK
26 110 OJHOM MPSIMOH.
. https://m.edsoo.ru/ff0ala70
PaBHopelicTBYIOIAs CHIT
7 Pemenue 3aau o teme
"PaBHogeiicTByrOmas cuin”
)3 TpeHne ckoJIbKEHUS U TPEHHUE TTOKOSI. bu6nuoreka [IOK
Tpenue B IpuUpoae U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaboparopHas pabota «/3yueHue bubnunoreka [JOK




3aBHCUMOCTHU CHJIBI TPEHUS
CKOJIbKEHUS OT CUJIbI IaBJIEHUS U
XapaKTepa CONPUKACAOIINXCS
IMOBEPXHOCTEN»

https://m.edsoo.ru/ff0alcc8

Pemenue 3agau Ha onpeneneHue

30 N o
PaBHOJICHCTBYIOIIEH CUITBI
Pemenne 3agau no temaM: «Bec

31 tenay, «I'paduueckoe nzoOpaxkeHue bubnuorexa [JOK
cuny, «Cunbly, «PaBHOACHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHIT»

KonTtponbHas paboTta o temam:
«MexaHn4ecKkoe IBIKeHue», «Macca,

32 IUIOTHOCTEY, «Bec Temay,
«I"paduyeckoe n300pakeHUE CHIDY,
«Cunsr»

13 Jasnenue. CiocoObl yMEHBIIICHUS 1 bubmuorexa [JOK
YBEIIMYEHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBieHnne raza. 3aBUCUMOCTD

N bu6mmoreka [JOK
34 JaBJICHHM ra3a oT 00bEMa,
https://m.edsoo.ru/ff0a2376
TeMnepaTypbl
[lepenaua naBiieHUs1 TBEPABIMU
bubnuoreka [JOK
35 TeIaMU, JKUJIKOCTSIMH U ra3aMH.
https://m.edsoo.ru/ff0a25b0
3akon [Tackans

36 JlaBlIeHHE B *KUAKOCTH U Ta3e, bubmunoreka [JOK
BBI3BAHHOE JCUCTBHUEM CHJIBI TSLKECTH https://m.edsoo.ru/ff0a2718

37 Pemenne 3agau mo teme «JlapneHue B bu6mmoreka [JOK
JKUJIKOCTH U Ta3e. 3akoH Ilackamsa» https://m.edsoo.ru/ff0a2826

38 CooOmaromuecs cocyabl bubnunoreka [JOK




https://m.edsoo.ru/ff0a2970

bubmuoreka [JOK

39 I'mapaBnudeckuii mpecc
o P https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopuiaeBoi
JKUJIKOCTHBIM HacoC
Atmocdepa 3emiu. [Tpuunnsl
CYIIECTBOBAHUS BO3IYIITHOM
T - bubmmoreka [{OK
41 000y10uKH 3emMau. 3aBUCHMOCTD
https://m.edsoo.ru/ff0a2b5a
aTMOC(hEpHOTO JaBJICHHS OT BBICOTHI
HaJl ypOBHEM MOPS
bubmnoreka IJOK
42 Bec Bo3nmyxa. ATmMocdepHOe naBiieHHe 1
https://m.edsoo.ru/ff0a2b5a
43 N3mepenune arMochepHOTO TaBICHUS. bubmuotexa [JOK
OnbiT Toppuueriu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTH aTMOC(HEPHOTO
bu6mmoreka [IOK
44 JTABJICHUSI OT BBICOTHI HaJl YDOBHEM
https://m.edsoo.ru/ff0a2fc4
MOpst
45 bapomerp-anepous. AtmocdepHoe bubnuoreka [JOK
JIaBJICHUE HA PA3JIM4YHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agaud mo reme
"AtmocdepHoe naBieHue"
JleiicTBUE JKUAKOCTH U T'a3a Ha
bubmuoreka [JOK
47 MOTPY’KEHHOE B HUX TEJIO.
https://m.edsoo.ru/ff0a3276
ApxumMmenioBa cuia
JlaboparopHas pabota «Onpenenenue
43 BBITAJIKUBAIOIICH CHIIBL, bu6mmoreka [JOK

I[eﬁCTBYIOHleﬁ Ha TEJIO, IOTPYKCHHOC
B XKHUJIKOCTBb»

https://m.edsoo.ru/ff0a33fc




49

JlaboparopHas paboTa 1mo Teme
«MccnenoBanue 3aBUCMOCTH Beca
TeJla B BOJE OT 00BEMA MOTPYKEHHOU
B XKXUJKOCTH 4aCTH TEJIa»

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

50

IlnaBanue Ten

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

51

JlabopaTtopHnast pabota
"KoncTpynpoBaHue apeomeTrpa win
KOHCTPYUPOBaHUE JTOIKU U
omnpeneneHue e€ rpy30noabEMHOCTH"

52

Pemenne 3agau no temaM: «IInaBanne
cyaoB. BozayxomniaBanuey,
«/laBrmeHne TBEpIBIX TEIN, JKUIKOCTEH
H Ta30B»

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

53

Mexanuveckast pabora

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

54

MomuocTts. EauHuner MOIITHOCTH

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

55

Ypok-uccnenoBanue "Pacuér
MOIITHOCTH, Pa3BUBAaEMOM TIPH
noanéMe o Jjecrtauie"”

56

IIpocTteie MexaHu3Mbl. Poiuar.
PaBHOBecue cuil Ha ppryare

57

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

58

PesepBHsIit ypok. Pabota ¢ TekcTamu

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




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

59

Poruaru B Texuuke, ObITY U IPUPO/IE.
Jlaboparopuas padoTa
«HMccnenoBanue yciOBH paBHOBECHS
pBIyaray

0.5

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

60

Pemenne 3a1au o teme «YCI0BUI
PaBHOBECHS pbIyara

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

61

Koaddumuent monesnoro aercTpust
Mexanusma. Jlaboparopnas pabota
«M3mepenue KII/] HaknoHHOM
TUTOCKOCTI

0.5

62

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

63

MexaHnueckas Heprusi.
Kunernueckas 1 noTeHaibHas
SHEprus

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

64

3aKOH COXpaHEHUsI MEXaHUYECKOM
SHEPTHH

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

65

YPOK-3KCIIEPUMEHT 110 TEME
"DKCIIEpUMEHTAIBbHOE ONPECIICHHE
W3MEHEHUS KHHETUYECKON U
MOTEHIMATBLHON SHEPTUH TPU
CKaTBIBAHHMM TeJIa IO HAKIIOHHOMU
JI0cKOCTH"

66

KonTponsHas pabota o teme
«PaboTa 1 MOIIHOCTh. DHEPTHs»




67 PesepBHblii ypok. PaboTta ¢ Tekctamu | bubmmoreka [IOK
o Teme "MexaHudeckoe JBHKeHue" https://m.edsoo.ru/ff0adee6
PesepBubiit ypok. PaboTta ¢ Tekcramu
68 o Teme "PaboTta. MOIIHOCTB. 1
Ouneprus"
OBUIEE KOJIMYECTBO YACOB I10 68 2

[TPOTPAMME




8 KUIIACC

KosnnuyectBo 4yacos DJIeKTPOHHBbIE
Ne Mara uupposbie
Tema ypoka Konrpoiasbubie | IlpakTHyeckue
n/n Beero u3yuyeHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypcsl
OcHOBHBIE TIOJIO’KEHUST MOJIEKYJISIPHO-
. bubnuoreka [JOK
1 KWHETUYECKOU TEOPUU U UX ONIBITHBIE 1
https://m.edsoo.ru/ff0a5256
TIOITBEPKICHUSI
2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1
3 Monenu TBEpPAOTO, )KUAKOTO U 1 bu6moreka [IOK
razo00pa3HOro COCTOSIHUM BeIlecTBa https://m.edsoo.ru/ff0a540e
OObscHeHue CBOMCTB TBEPIOTO,
4 AKUJKOTO U Ta3000pa3HOT0 COCTOSTHUM |
BEILIECTBA HA OCHOBE IMOJIOKEHUI
MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU
5 Kpucrannmaeckue u amopdabie Tena 1 Bubnmorexa [IOK
P P https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanUJUISPHOCTD. | bubnuoreka [JOK
[ToBepXHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a5530
bubmuoreka [JOK
7 TennoBoe paciiMpeHne U CKATHE 1
https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEeMIIEpaTyphl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUXKEHUS 1
YaCTHIL
9 Buytpennss sneprus. CriocoOsl | bu6nuoreka [IOK
M3MEHEHUs BHYTPEHHEHN SHEPruu https://m.edsoo.ru/ff0a5c60
10 Bunel Tenonepenaun 1 bubnunoreka [JOK




https://m.edsoo.ru/ff0a6412

Ypok-koupepenmus "[IpakTudeckoe
HCMOJIb30BAHUE TEIJIOBBIX CBOMCTB

bubmmorexa [{OK

1 BEILECTB U MAaTEPUAIIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHEeprocoepexeHus"

12 KonunuecTBo TemnoTsl. Y aenbHas bubmmorexa [{OK
TEIUIOEMKOCTD https://m.edsoo.ru/ff0a6976

13 VYpaBHEHME TEIIOBOTO OanaHca. bubnuorexa [JOK
TemooOMeH U TEMJI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopHnast pabota

14 "UccnenoBanue sBICHUS bu6moreka [IOK
TEII000MEeHa IPU CMEIINBaHUH https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW U TOpsTYeil BOIBI"
Pacuer konuyecTBa TEIIOTHI,

15 HEOO0XOMMOTO JJII HarpeBaHus Teja
Y BBIJEIISIEMOTO UM IIPH OXJIAKICHUN

16 JlaGopaTtopHnas pabota "Onpenenenue bubnuoreka [JOK
yACIbHOM TEIJIOEMKOCTH BellecTra" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOoIMBa. Y enbHas TemioTa bubnuoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7bSa
[InaBneHue u oTBEpAECBaHUE

18 KPUCTALUTMYECKUX ?jn. Y nenpHas bubmorexa LOK

https://m.edsoo.ru/ff0a71d2

TEIJI0TA IJIABJICHUSA

19 JlaboparopHas padota "Onpenenenue bubnunoreka [JOK
yEIbHOU TEIJIOTHI TUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHIEHCAIUS. bu6nuoreka [IOK
HUcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. Y genpHas TemioTa bu6mmoreka [JOK




napooOpa3oBaHus U KOHICHCAIIHH.
3aBUCUMOCTb TEMIIEPATYPBI KUIIEHUSI
OT aTMOC(EPHOTO JTaBIICHUS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3myxa. JlabopaTopHas
pabota "Onpenencane
OTHOCHUTEJIbHOM BJIaKHOCTH BO3ayXxa"

bubmmorexa [{OK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHue
BJIAKHOCTH BO3JIyXa

24

[IpuHIMIBI pabOTHI TETIIOBBIX
nsurareneif. [laposas TypOuHa.
JIBurarens BHyTPEHHETO CTOPAHMS

25

KII/I TermoBoro aBurates.
TennoBbie qBUTATENN U 3aIUTA
OKpYKarolle cpeibl

bu6moreka [IOK
https://m.edsoo.ru/ff0a7c7¢c

26

3aKOH COXpaHEHUS U MPEBPALICHUS
SHEPrUM B TEIUIOBBIX MPOIIECCaX

27

[ToaroroBka K KOHTPOJILHOM paboTe
1o Teme "TemnoBeIe SIBJICHHUS.
H3MeHeHune arperaTHbIX COCTOSHUN
BemecTra"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTtponbHas paboTa o tTeme
"TermnoBble sIBJIeHU. 3MeHeHne
arperaTHbIX COCTOSIHMI BelecTa"

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

29

DnexTpuzaius Tein. J[Ba poga
ANEKTPUUECKUX 3apSI0B

30

VYpok-uccienosanue "Onexkrpusanus
TEJ UHIYKIHUEH U NIPU
CONIPUKOCHOBEHUU"




B3anmoencTBre 3apsyKeHHBIX TEll.

bubmuoreka [JOK

31
3akoH Kynona https://m.edsoo.ru/ff0a87e4
DIEKTPUYECKOE TTOJIE.
1 HanpsikeHHOCTB 2JIEKTPUYECKOro bubnuorexa [JOK
nons. [IpuHnmn cyneprnosunun https://m.edsoo.ru/ff0a8a0a
BIEKTPUYECKUX TOJIEN
Hocurenu snekTpuyeckux 3apsijioB.
33 OnemeHTapHbIi 3apsaa. CTpoeHue
aToma
34 [TpoBOIHUKH U TUAAEKTPUKHU. 3aKOH bu6moreka [IOK
COXpPaHEHMs IIEKTPUYECKOT0 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha npuMEHEHUE bubmuorexa [JOK
CBOWCTB AJIEKTPUYECKHUX 3apPsI0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUYECKHI TOK, YCIIOBUS €0
bu6mmoreka [IOK
36 cyiiecTBoBaHus. McTtounuku
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
. bu6mmoreka [IOK
37 JlelicTBUS 3JIEKTPUYECKOTO TOKA
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "JlelictBue
38 3JIEKTPUYECKOTO MOJISI HAa TPOBOIHUKH 1
U TUDTIEKTPUKH"
39 DIEKTPUYECKUM TOK B METAILIAX, bubnnoreka [JOK
JKHUAKOCTSX U ra3ax https://m.edsoo.ru/ff0a9838
40 DneKTpuyecKas Lelb U €€ COCTaBHbIE
4acTH
Cuna Toka. JIabopatopHas paboTa
) bu6mmoreka [JOK
41 N3mepenue u peryaupoBaHue CUJIbI 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6




DNEKTPUUECKOE HAMPSKEHUE.

4 BonwsTmeTp. JIabopaTtopHas pabota 0.5 bubnmoreka [JOK
"N3mepenue u peryinupoBaHue ' https://m.edsoo.ru/ff0a%e14
HanpspkeHus"

43 CornpoTHuBIeHHE TPOBOTHUKA. bubnuorexa [JOK
VY enpHO€ CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHast pabota "3aBUCHMOCTH

44 BJIEKTPUYECKOTO COMPOTUBIICHUS | bubnuorexa [JOK
MPOBOJIHUKA OT €ro JJIUHBI, IIOLIAaaN https://m.edsoo.ru/ff0aa738
IIOIIEPEYHOI0 CEYEHUs U Marepuana"
3aBUCUMOCTD CHJIBI TOKA OT

bu6moreka [IOK
45 HarnpsbkeHnd. 3akoH Oma 11 ydacTka
https://m.edsoo.ru/ff0aad4a
Lenu
JlaGopaTtopHnas pabota
"HccneqoBaHue 3aBUCUMOCTU CHIIEI
bu6mmoreka [IOK
46 TOKa, UAYIIETO Yepe3 PE3UCTOp, OT 1
https://m.edsoo.ru/ff0aa04e
CONIPOTHUBIICHHUS PE3UCTOPA U
HanpsbKeHus Ha pe3uctope”

47 [TocnenoBarenbHOE U ApAIIIENBHOE
COEIMHEHUS IIPOBOTHUKOB
JlaGopaTtopHnas padora "IIpoBepka

43 MpaBuia CIOKEHUS HANIPSHKEHUN TTPU 1 bubnunoreka [JOK
IOCIEA0BATENBHOM COEIUHEHNUU IBYX https://m.edsoo.ru/ff0aaaS8
pe3ucropon"

JlaGopatopHas pabota "IIpoBepka
49 IIpaBUJIA Ul CUJIBI TOKA IPU | bu6nuoreka [IOK

NapajuieJIbHOM COE€IMHEHUH
pe3uctopos"

https://m.edsoo.ru/ffO0aadle




Pemenue 3agau Ha npuMeHEHUE

bubmuoreka [JOK
50 3akoHa OMa Jyist pa3JIMuHOTO
https://m.edsoo.ru/ff0aaf8a
COCIMHEHUS TIPOBOTHUKOB
51 PaboTta 1 MOIITHOCTB AIIEKTPUIECKOTO bubnuoreka [JOK
Toka. 3akoH Jlxoyns-Jlenma https://m.edsoo.ru/ff0ab124
JlabopaTtopHnas padorta "OnpeneneHue
bubmmoreka [IOK
52 paboThl ¥ MOIIIHOCTH JIEKTPUUYECKOTO
" https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTPUYECKUE LIETTH U MTOTPeOUTenn
N bubnuoreka [JOK
53 AIIEKTPUYECKON SHEPTUU B OBITY.
https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanne
54 [TocTostHHBIE MAarHUTHI, KX
B3aMMOJICHCTBHE
55 VYpok-uccnenoBanue "N3yuenne bubnuoreka [IOK
10JIEN MOCTOSIHHBIX MArHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnuTHOe noJsie. MarautHoe mnoiie
bu6mmoreka [IOK
56 3eMJIH U €ro 3HadeHue I )KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emuie
[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DIEKTPUUECKUE 3apsibl.
bu6mmoreka [JOK
57 3apsKeHHbIE TeJa U UX
. . https://m.edsoo.ru/ff0abd2c
B3aumoieiicTBus. [locTossHHBIN
3JIEKTPUYECKUN TOK"
KouTtponbHas paborta no teme
"DneKTpruuecKue 3apsapl.
bu6mmoreka [JOK
58 3apsKEHHBIE TEJIa U UX

B3auMoencTBUs. [IocTOSHHBIN
anekTpuueckuii Tox" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8




poBepoYHas pabora

59

PesepBHeIit ypok. PaboTta ¢ TekcTramu
o Teme "llocrosiHHbII
anekTpuyeckuii Tok" / Beepoccuiickas
poBepoYHas pabora

bu6mmoreka [{OK
https://m.edsoo.ru/ff0acdc6

60

OmneiT DpcTena. MarautHoe noJie
AIEKTPUYECKOTO TOKa MarHutHoe
IT0JIC KaTyIIKH1 C TOKOM

bubmmoreka [IOK
https://m.edsoo.ru/ff0ac1d2

61

[IpumeHeHue 1eKTPOMarHuToB B
texauke. JlabopaTtopHast pabora
"N3yueHne neiCTBUSI MarHUTHOTO
I10J151 HA MPOBOJHUK C TOKOM"

0.5

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

62

DNEeKTPOABUTATENH MIOCTOSTHHOTO
Toka. Mcrons3oBanue
ANIEKTPOABUTaTENeH B TEXHUUECKUX
YCTpOMCTBaX U Ha TPAHCIIOPTE.
JlaGopaTtopHnas pabota
"KoHctpynpoBaHue U U3y4eHUE
paboTHI AneKTpoaBUTaTes"

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

63

OnbiTel @apajes. 3aKoH
3JIEKTPOMArHUTHON UHIYKIIUH.
IIpaBuno Jlenna

64

DnextporeHepatop. Crocoobl
MOJIy4€HUS DIIEKTPUUECKOM SHEPTUH.
DIEeKTPOCTAaHIUU Ha
BO300OHOBIISIEMBIX UCTOYHHKAX
SHEPTUU

65

[ToaroToBka K KOHTPOIBHOM paboTe
10 TeMe "DNEKTPUUECKUE U




MAarHUTHBIE SABJICHUS"

KonTtposnsHas paboTa o teme

" bubnuorexa [JOK
66 DNEeKTPUYECKUE U MAaTHUTHBIE 1
" https://m.edsoo.ru/ff0acb14
SIBJICHUA
67 PesepBHblit ypok. Pabota ¢ Tekctamu | bubnuorexa [JOK
o teMe "TermioBeie ssBieHUS" https://m.edsoo.ru/ff0acc5e
63 PesepBHblit ypok. Pabota ¢ Tekctamu |
o TeMe "MarauTHsie ABJIeHUS"
OBIIEE KOJIMYECTBO YACOB I10 68 145

[TPOTPAMME




9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
° T u BbI
Jrj;n Tema ypoka Beero Konrtpoabubie | IlpakTnueckue i[:y:e}[nﬂ :)Iﬁ[()ba[:ma:enbﬂme
padoTsbI padoThI pecypesI

| MexaHnueckoe JBHKEHHUE. |
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCHUTEIILHOCTD | bubmmoreka [IOK
MEXAaHUYCCKOTO JIBUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITpsIMONIMHEHOE 1 bubnuoreka [IOK
JBUKCHHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsIMOTIMHENHOE

4 nBrokeHne. CpeHsisi U MTHOBEHHas 1
CKOPOCTb

5 [IpsimonrHENHOE PaBHOYCKOPEHHOE | bubnuoreka [IOK
JIBHO)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJIMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBH>KECHHUSI. 1
I'paduk ckopoctu
JlaboparopHas padota "Onpenenenue

7 YCKOPEHHUS Tea Mpu | | bubnunorexa [JOK
PaBHOYCKOPEHHOM IBUXEHUU I10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1uiockocTh"”

2 CBoOoHOe nagenue Tei. OmbIThI |
lanunes

9 PaBHOMEpHOE IBM>KEHHE TIO | bubnuoreka [IOK

OKPYXHOCTH. HepI/IOI[ n 4acToTa

https://m.edsoo.ru/ff0ael76




oOpamenus. JIuneitHas u yriaosas

CKOPOCTHU
10 [leHTpOCTpEMUTENIBHOE YCKOPEHHE
1 IIepseiit 3ak0oH HeroToHa. Bexrop bubnuorexa [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoit 3akon HeroTona. bubnuorexa [JOK
PaBHozelicTByIOImAas cuita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HeroToHa. bubnuorexa [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ac982
14 Pemenue 3ana4 Ha npuMEeHEHUE bubmuorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbe
bubnuoreka [JOK
15 Cua ynpyrocti. 3akon ['yka https://m.edsogru/fanecaZ
16 Pemenue 3agay mo teme «Cra
YOPYTOCTHY
17 JlabopaTtopHas pabora «OnpenenecHue bubnuoreka [IOK
JKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnunoreka [JOK
18 Cina Tpeis https://m, edsogru/fanﬂ38
19 Pemenne 3agay mo teme «Cuia bubnuoreka [JOK
TPEHUSD) https://m.edsoo.ru/ff0afa26
20 JlaboparopHnas padota "Onpenenenue bubnnoreka [JOK
ko3 duimenTa TpeHUS CKOIBKCHHS" https://m.edsoo.ru/ff0af8be
Pewenue 3agau no reme "3akoHbI
21 Herorona. CII[/IJ'Ia ynpyroctu. Cuina Bubmiorexa LIOK
" https://m.edsoo.ru/ff0afb8e
TpEeHUs
” Cuna TSKeCTH U 3aKOH BCEMUPHOTO bubnunoreka [JOK

TATOTEHHSL. Y CKOpEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044




najacHus

VYpoxk-koHpepenuus "JIBmKeHne el

23 BOKPYTI TPaBUTALIMOHHOTO LIEHTpa
(Conneunas cucrema). ['anaktuxu"
Pemenne 3agau no teme "Cuna
bubmmoreka [IOK
24 TSHKECTU U 3aKOH BCEMHPHOTO
" https://m.edsoo.ru/ff0af5{8
TATOTCHUS
)5 [TepBast kocMu4ecKasi CKOPOCTb. bubmmoreka [{OK
HeBecomocTts u meperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MmaTepuanbHON TOUKH.
AOGCOTFOTHO TBEPIOE TEIIO.
26 PasHosecue TBEpIOTO TENA C bubmmorexa [OK
.. o P https://m.edsoo.ru/ff0afe36
3aKpETUIEHHON OChIO BPAIIICHHUSL.
MowmeHnT cunsl. LlenTp Tsxectu
PaBHOBeCHEe MaTepuaIbHON TOYKH.
AOGCOTIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpIOTO TENA C
3aKPEIUIEHHON OChIO BPAILICHHUS.
MowmeHnT cuisl. LlenTp Tsxectu
)3 Pemenne 3agau o reme "MoMeHT bubnuoreka [JOK
cunbl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOM paboTe
" bubnnoreka [JOK
29 no TeMe "MexaHndyecKkoe JIBUKEHHUE.
. " https://m.edsoo.ru/ff0b0408
B3aunmoerictBue Ten
KonTponsHas pabota no Teme
30 "MexaHn4ecKoe NBHKEHHE bubmorexa LOK
N | ) https://m.edsoo.ru/ff0b06ec
B3aumoperictBue Ten
31 Nmnynsc Tena. Umnynse cuisl. 3aKoH bubnuoreka [IOK




COXpaHEHUs UMITYJIbCa. YIIPYroe U
HEYIIPYroe B3auMOJCHCTBUE

https://m.edsoo.ru/ff0b07fa

Pemenue 3ama4q mo reme "3akou

bubmmoreka [{OK

32 COXpaHEHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢
13 VYpoxk-koudepenuus "PeaktuBHOE
JBUKEHHE B MPUPOJIE U TEXHUKE"
34 Mexanuveckasi paboTa U MOIITHOCTh bubmorexa HOK
https://m.edsoo.ru/ff0b0a84
35 PabGoTta cunibl TSDKECTH, CHITBI bubmmoreka [{OK
YIPYTOCTH U CHJIBL TPEHUSA https://m.edsoo.ru/ffOb0db8
JlabopaTtopHas pabora «OnpeneneHue
36 paboThl CUIIBI TPEHUS TIPU
PaBHOMEPHOM JBHKEHUH TeJIa 10
TOPU30HTAIIBHON TOBEPXHOCTU»
17 CBs13b HEPrUU U pabOTHI.
[TorenumanpHast S3HEPTUs
13 Kunernueckas sueprus. Teopema o bubmuorexa [JOK
KUHETUYECKON dHEPruun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs PHEPIUU B
MEXaHUKe
40 JlaboparopHas pabota «/3yuenue bubnnoreka [JOK
3aKOHA COXPaHEHUS SHEPTUM https://m.edsoo.ru/ffOb12fe
A1 KonebarenbHoe ABMIKEHHE U €TO bubmuoreka [JOK
XapaKTEPUCTUKUA https://m.edsoo.ru/ff0b1858
4 3aryxaromue KoueOaHus. bubnunoreka [JOK
Breinyxxaennsie koneOanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuii U IpyKUHHBII

MasATHUKH




44

VYpok-uccnenopanue «3aBUCUMOCTh
nepro/ia KojiebaHuil OT KECTKOCTH
IIPY>KUHBL ¥ MacCEL Ipy3a»

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

45

[IpeBpanienue 3Hepruu npu
MeEXaHNYECKNX KOJIEOaHMIX

46

JlabopaTtopHas pabora «OnpeneneHue
4acTOTHI U IEpUOAA KoJIeOaHu
MPYKUHHOTO MasSiTHAKA

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

47

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCUMOCTH MEepPHO/1a KOJIeOaHui
rpy3a, IOABCHICHHOTO K HUTH, OT
MAaccChl Tpy3a»

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

48

Mexannueckue BoJiHbI. CBOWCTBA
MEXaHH4EeCKUX BOJIH. [IpoionbHbIE U
MOTEPEYHBIE BOJHBI

bu6moreka [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypoxk-koHpepennus "MexaHnueckue
BOJIHBI B TBEPJIOM TEJIE.
CelicMuueckre BOJHEI"

50

3Byk. PactipocTpaHenue u oTpakeHue
3ByKa

51

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

52

I'poMKOCTB 3BYKa M BBICOTA TOHA.
AKyCTHUECKHI PE30HAHC

53

Ypok-koHpepenmus "YnpTpa3ByK u
nH(Pa3BYK B IPUPOJIE U TEXHUKE"

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

54

[ToaroToBka K KOHTPOIBHOM paboTe

bub6nmnoreka [JOK




110 TeMe "3aKOHBI COXPaHEHHUS.
Mexannueckue KojieOaHus U BOJIHEL"

https://m.edsoo.ru/ff0b25f0

KonTtposneHas paboTa o teme

55 "3akoHbI coOXpaHeHus1. MexaHuueckue
KoJIeOaHus U BOJIHBI"
56 DNeKTPOMarHuTHOE TOJIE. bubnuorexa [JOK
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa AJIEKTPOMATHUTHBIX BOJIH
VYpok-konpepennus "lkana
53 3JIEKTPOMArHUTHBIX BOJIH. bubmuorexa [JOK
Hcnonp30BaHne 371€EKTPOMAarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJ11 COTOBOM CBSI3H"
VYpok-uccnenoanue "N3yuenne
. bu6mmoreka [IOK
59 CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH C
" https://m.edsoo.ru/ffOb2c6c
TTOMOIIIBI0 MOOMIIBHOTO TeledoHa
Pewrenue 3aga4d Ha onpeneneHue
60 YaCTOTHI U JUIMHBI JIEKTPOMArHUTHOMN
BOJIHBI
DNeKTpOMarHuTHas Ipupoja CBETa.
. bu6mmoreka [JOK
61 CkopocTth cBeTa. BoHOBBIE CBOMCTBA
https://m.edsoo.ru/ff0b31d0
cBEeTa
Hctounuku ceta. [IpsamonnnHeitnoe
bubnuoreka [JOK
62 pacnpoCcTpaHeHHE CBETA. 3aTMEHUs
https://m.edsoo.ru/ff0b3658
Connua u Jlynsl
3aKoH OTpakKeHUs CBETa. 3epKaia.
bu6mmoreka [JOK
63 Pemenue 3a1au Ha MpUMEHEHNE
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUS CBETA
64 [Ipenomiienue cBera. 3akoH bubnunoreka [JOK




MpCIOMIICHUSA CBCTA

https://m.edsoo.ru/ff0b3aea

[TonHOE BHYTpEHHEE OTpaXKEHUE
cBeTa. Mcnoib30BaHue HOJTHOTO

bubmmoreka [{OK

65
BHYTPEHHETO OTPaXXECHU B https://m.edsoo.ru/ff0b3c5c
ONTHYECKUX CBETOBOIAX
JlabopaTtopHnas pabota "HccnenoBanue
66 3aBUCHUMOCTH yTJIa MPETOMIICHUS
CBETOBOTO JIy4ya OT YIJIa MMaJIeHus Ha
rpaHuue "Bo3yX-cTexsio""
VYpoxk-koupepennus "Hcnonp3oBanue
67 TOJTHOTO BHYTPEHHET'O OTPaKCHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBA3b"
bubmuotexa [JOK
68 JIuu3el. OnTHYecKast Cuja JIMH3BI 1
https://m.edsoo.ru/ffOb3f2c
bu6mmoreka [IOK
69 [TocTpoenue n3o0paxeHuil B TMH3aX
P P https://m.edsoo.ru/ff0b4d4a
JlaGopaTtopHnas pabota "Onpenenenue Eu6 1OK
. nonmoTexa
70 (hOKYCHOTO paccTOSTHUSL M ONTHYECKON
. " https://m.edso0.ru/ff0b4206
CHJIBI COOMPAIOIEH JTMH3BI
71 Ypok-koHpepenius "OnTuyeckue bubnuorexa [JOK
JINH30BBIC TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
bubnnoreka [JOK
72 I'ma3 kak ontuyeckas cucreMa. 3peHue i
https://m.edsoo.ru/ff0b4684
73 Ypok-konpepennus "ledexTs
3penus. Kak coxpanurs 3peHune"
Pa3noxxenne 6enoro cBeTa B CIEKT.
bubnunoreka [JOK
74 Omnbitel HetoToHa. Crnoxkenue i

CIICKTpPAJIbHBIX IBETOB. I[I/ICHepCI/ISI

https://m.edsoo.ru/ff0cOf4c




CBCTa

Jlaboparopras padota "OnbITHI 11O
Pa30KEeHUIO OEJI0T0 CBEeTa B CIIEKTP U

bu6mmorexa [{OK
75 BOCTIPUSATHUIO IIBETA IPEAMETOB MPHU UX
https://m.edsoo.ru/ff0cOe2a
HaOJIIOIEHUH Yepe3 [BETOBEIC
¢bwtbTper"
VYpok-npaktukym "BonHoBbIE
76 CBOICTBa CcBeTa: JUCHepcus,
uHTepdepeHus u nuppaxaus"
77 Omnbiter Pesepdopna u mianerapHast bubmuorexa [JOK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Moaens atoma bopa
Hcnyckanne u MOTJIONEHHE CBETa
79 atomoM. KBauTsbl. JInHeluaTeie bubamorera LHOK
’ ) https://m.edsoo.ru/ff0c144c
CHEKTPBI
20 VYpoxk-npaktukym "HabGmonenune bubnuoreka [JOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
N bu6mmoreka [JOK
81 PagnoakTUBHOCTE U €€ BUIBI
https://m.edsoo.ru/ff0c1672
2 Crpoenne atomHoro sapa. Hykimonnas bubnuorexa [JOK
MOJEIb https://m.edsoo.ru/ffOc18ac
23 PanuoakTuBHBIE TPEBpAILICHUS. bubnunoreka [JOK
N30TOo1EI https://m.edsoo.ru/ff0clal4
24 Pemenune 3ama4d no teme: bubmuoreka [JOK
"PannoaktuBHBIE NpeBpaleHus" https://m.edsoo.ru/ffOc1b4a
85 Ilepuon nomypacnana
26 Ypok-koHpepennus "PagroakTuBHbIe bubnunoreka [JOK

HU3JIy4YCHUS B IpUPOAC, MCANULIUHEC,

https://m.edsoo.ru/ff0c2126




TeXHUKE"

87

SnepHbie peakuu. 3aKOHBI
COXpPaHEHHUS 3apsJ0BOI0 U MacCOBOTO
quce

bubmmoreka [IOK
https://m.edsoo.ru/ff0c1c58

88

DHeprusi CBI3u aTOMHBIX sifiep. CBsi3b
MacChl U DHEPTUHU

bubmmorexa [{OK
https://m.edsoo.ru/ff0c1d7a

89

Pemenue 3agau mo teme "Anepueie
peakuun"

90

Peakiuu cuHTe3a U nenaeHus saep.
Uctoununku sueprun ConHIA U 3BE3]

bubmmoreka [IOK
https://m.edsoo.ru/ff0c1e88

91

VYpoxk-koudepennus "AnepHas
sHepreTuka. JlencTBus
PaIOaKTUBHBIX U3TyIECHUN Ha KUBbIE
OpraHu3mbl"

92

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DJIEKTPOMArHUTHOE MOJIE.
DNeKTPOMarHUTHbIE BOJHBL.
KBanToBbIe siBIeHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c223e

93

KonTtponbHas padoTa o teme
"DeKTpOMarHUTHOE TOJIE.
DJIEKTPOMAarHUTHbIEC BOJIHBI.
KBanToBnbie sBiaeHHS"

94

[ToBTOpEHME, 000OIICHNE.
JlaGopatopHble pabOTHI IO KypCy
"B3aumopaencrBue Tea"

bubnuoreka [JOK
https://m.edsoo.ru/ff0c245a

95

IToBTOpenue, o0oOmeHue. Pemenne
pacyeTHBIX ¥ Ka4eCTBEHHBIX 33]1a4 110
teme "TemoBble mpoueccs”

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2572




[ToBTOpenue, o6o0menue. Pemenne

bubmuoreka [JOK
96 pacyeTHBIX M KaYECTBEHHBIX 3a/a4 10 1
o https://m.edsoo.ru/ff0c2a22
teme "KII/] TerutoBeIX ABUTaTEICH"
[ToBTOpenue, o6o0menue. Pemenne
bubmmorexa [{OK
97 pacyYeTHBIX M KaYECTBEHHBIX 3aa4 10 1
" " https://m.edsoo.ru/ff0c2b30
teMe "KII/I anekTpoycTtaHOBOK
[ToBTOpenue, 06001IEHNE.
bubmmoreka [{OK
98 JlabopaTopHbie pabOThI 1O KypCy 1 1
" " https://m.edsoo.ru/ff0c2¢52
CBeTOBELIE SIBJIIEHUS
[ToBTOpenue, o6o6menue. Paborta ¢
99 TEKCTAMU 110 TeME "3aKOHEBI 1 bubmmorexa [OK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXaHUKE
[ToBTOpenue, o6o6menue. Pabora ¢
" bubnuoreka [IOK
100 Texctamu 1o Teme "Konebanusa u 1
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o6menue. Pabora ¢
" bubmuorexa [JOK
101 TekcTaMu 110 TeMe "CBeToBBIE 1
" https://m.edsoo.ru/ff0c3044
SIBJIEHUS
[ToBTOpenue, o606menue. Padorta ¢
102 TekctaMu 1o TeMe "KBaHToBas u 1
snepHas puzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 7

[TPOTPAMME




IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITIPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHMUSI

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmsbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1.1

HCII0JIb30BATh U3YYCHHBIC TIOHATUA

1.2

pasiinydaTth ABJICHUA II0 ONHMCAHWIO HMX XapaKTCPHBIX CBOWCTB M Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIUX JAHHOC (1)I/I3I/II-IGCKOG SABJICHUEC

1.3

pacrno3HaBaTh MPOSIBIIEHWE W3YYEHHBIX (U3UYECKUX SBJICHUI B
OKPY)KaIOIlleM MHUpE, B TOM uucie (U3NYECKUE SIBICHUS B MPUPOJIE,
MIPH 3TOM IEPEBOAUTH MPAKTUYECKYIO 3aauy B Y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) GU3HUECKUX SIBJICHUI

1.4

ONHCHIBaTh M3YYECHHBIE CBOWCTBA Tel U (PU3MYECKHE SBICHUS,
UCHoNb3ys (DUM3MYECKHE BEIWYHUHBI, MPU OMUCAHUHM MPABUIBHO
TpPakTOBaThb (U3UYECKUH CMBICI HCIOJNb3YEMbIX BEIMYHH, HUX
0003HaYeHHS U SUHUIIBI (PU3UUECKUX BEIMYMH, HAXOAUTH (GOPMYIIbI,
CBSA3BIBAIOIIME JAHHYIO (U3UYECKYI0O BEIMUYMHY C JAPYTUMU
BEJIMYMHAMHU, CTPOUTHh  TIpauKH  HM3YyYEHHBIX  3aBUCUMOCTEH

(1)I/ISI/ILICCKI/IX BCIINYNH

1.5

XapaKTCPHU30BaATh CBOMCTBA TCII, (1)14314%01(1/16 ABJICHUA W ITPOLIECCHI,
HCIIOJIb3Yyd H3YUCHHBIC 3aKOHBI, IIpU 3TOM [JaBaTb CJIOBCCHYIO
Q)OpMYHI/IpOBKy 3dKOHa MW  3allucCblBaTb €0 MAaTCMAaTH4YCCKOC

BBIPAXXCHHUC

1.6

OOBSCHATh (PU3UYECKUE SIBIEHUS, MPOLECChl U CBOMCTBA TeN, B TOM
Yhclie M B KOHTEKCTE€ CHUTyallUd IPAKTUKO-OPUEHTHPOBAHHOTO
XapakTepa: BBIABIATh IPUYUHHO-CICIACTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 jormyeckux maroB ¢ omopoid Ha 1 — 2
U3yUYCHHBIX CBOHCTBA (PU3NYECKUX SABICHUH, (PU3NUECKUX 3aKOHA WUIIH

3aKOHOMCPHOCTH

1.7

peuiaTtb paC‘-IéTHLIe 3aga4ud B 1 -2 IlCﬁCTBHH, HCIIOJIb3Yys 3aKOHbI U




(hopmMyIibl, CBs3BIBAIONINE (PU3MUECKHE BEIIMYMHBI: HA OCHOBE aHAIIN3a
YCIOBUSL 3aJauyd  3alUCBIBATh KPAaTKOE YCJIOBHE, TOJCTAaBISTH
¢u3nveckrue BeTUUMHBI B (POPMYIIBI M IPOBOJIUTH PACUEThI, HAXOIUTh
CIIPpaBOYHBIC JAHHBIC, HCO6XOIII/IMBI€ AJIg peuICHuAd 3a4a4, O CHUBATH

PEATUCTUYHOCTD MOJTYYCHHOUN (PU3UUECKON BEIIMUUHBI

1.8

pacrno3HaBaTh MNPOOJIEMBbI, KOTOPbIE MOYKHO PEIIUTh HPHU MOMOLIU
(i)mnqecxnx METOOOB, B OIHKHCAaHHUU HCCIICAJOBAHUSA  BbIACIATH
IpOBEpsieMOE  MPEANOoJOXKEeHHe  (TUIoTe3y),  paziuyarb U
HUHTCPHIPECTUPOBATH HOJ'Iy‘IGHHBIfI pE3yJIbTaT, HAXOAUTH OIIMOKN B

XO0JE€ OIIbITa, A€JaTh BBIBOJBI 11O €TI0 pE3yJIbTaTaM

1.9

MPOBOJUTH OMBITHl MO HAONIOACHUIO (PU3NYECKUX SBICHUU WIH
(¢u3uYecKux  CBOMCTB  Tel:  (OpPMYJIHUpPOBATH  IPOBEPSEMbBIC
MPEANOJIOKEHUSI, COOMpaTh  yCTAaHOBKY M3  NPEIJI0KEHHOTO

000py/I0BaHNs, 3aMMCBIBATh XO/JI OTIBITa U (POPMYIMPOBATH BHIBOIbI

1.10

BBITIOJIHATE TNpPSIMbIE U3MEPEHHsI C HCIOJIb30BAaHUEM AaHAaJOrOBBIX U
M (pOBBIX MPUOOPOB, 3aMUCHIBATh MOKa3aHUs NPUOOPOB € y4ETOM

3a/TaHHOM a0COJIFOTHOM MOTPEUTHOCTH U3MEPEHUI

1.11

MPOBOJUTHh  HCCIEIOBAaHUE 3aBUCHMOCTH OJHOW  (DU3MYECKOM
BEJIMYMHBI OT JPYrod C HCIOJIB30BAHUEM TIPSIMBIX H3MEPEHUH,
y4acTBOBaTh B ITUIAHHUPOBAHMHU YYE€OHOTO HCCIIECIOBAaHHS, COOMPATH
YCTaHOBKY M BBITIOJIHATh U3MEPEHHS, CIACAYS MPEIOKCHHOMY TUIaHy,
(bUKCUpOBaTh PE3YJIBTATHl TOJYYCHHOW 3aBUCUMOCTH (PU3HUYECKHUX
BEJIMYUH B BUJIEC MPEAJIOKEHHBIX TAOIHI] U TpadUKOB, J€JIaTh BHIBOJIbI

I10 pE3yJIbTaTaM HMCCICI0OBAHHUA

1.12

IMPOBOANTH KOCBCHHBIC HU3MCPCHUA (1)I/ISI/IIIGCKI/IX BCJIIMYHNH, CJICAYA
npez[nox(eHHoﬁ HHCTPYKIUU: IIPU BBITIOJIHCHUU I/ISMCpeHI/Iﬁ CO6I/IpaTb
OKCIICPUMCHTAJIbHYIO YCTAHOBKY MU BBIYUCIIATH 3HAYCHHC HCKOMOM

BCINYHHBI

1.13

CO6J'IIO,Z[aTL ImpaBujia TCXHUKHU 0e301IacHOCTH IIpu pa60Te C

1a00paTOpPHBIM 000PYIOBaHUEM

1.14

YKa3bIBaATb MMPUHIUIIBI JEeNCTBUA HpI/I60pOB H  TCXHHUYCCKHUX
YCTpOﬁCTB, XapaKTCprU30BaTb HPUHIHIIBI JeNCTBUSA N3Y4YCHHBIX
HpI/I60pOB N TCXHHUYCCKHUX YCTpOI\/’ICTB C INOMOIIBKO HX OIIMCAaHUA,
HCIIOJIb3YA 3HaHUA 0 CBOMCTBaxX (I)I/I3I/I‘-IGCKI/IX SIBJICHUI n

HeO6XO,Z[I/IMLIe (I)I/I3I/I‘ICCKI/IC 3aKOHBI U 3aKOHOMCPHOCTHU




1.15

NPUBOAUTH TPUMEPHl (HAXOAUTH HMHPOpPMAIMIO O TpUMepax)
MPAKTUYECKOTO UCHOJIb30BAHUS (PU3MUYECKUX 3HAHUH B MOBCEHEBHOM
KU3HH Juig  oOecrieyeHHuss O€30MacHOCTH Tpu  oOpaliieHuu ¢
npuOopaMy U TEXHUYECKMMH yCTPOMCTBAMHU, COXPAHEHUSI 3/I0POBbS U

coOII0ACHNSI HOPM 9KOJIOTMUYECKOT0 IIOBE/IEHUS B OKpY Karolel cpeze

1.16

OCYIIECTBIISITH OTOOP MCTOYHHKOB MH(pOpManuu B cetu MHTEpHET B
COOTBETCTBMM C 3aJaHHBIM IIOMCKOBBIM 3allpoOCOM, Ha OCHOBE
UMEIOIIMXCS 3HAHMA M IIYTEM CpPAaBHEHUS Pa3JIMYHBIX HCTOYHUKOB
BBIJICNIATE MHGPOpPMAIUIO, KOTOpas SIBISIETCS MPOTUBOPEUMBOM HIIU

MOXET OBITh HEJIOCTOBEPHOI

1.17

HCIIOJIb30BATh pu BBIIIOJIHEHUH yueOHBIX 3a1aHU I
HayYHOTIOMYJSIPHYIO  JIUTEpaTypy  (U3UYECKOTO  COJEepKaHus,
CIpaBOYHBIE MaTepuaybl, pecypcel cetn VHTepHer, BiaaeTh
npuéMaMi KOHCIIEKTUPOBAHUS TEKCTa, peoOpa3oBaHus HHGOpMAIIU

W3 OJTHOM 3HAaKOBOW CHCTEMBI B JPYTYIO

1.18

cO31aBaThb CcOOCTBEHHbBIE KpaTKUC MMHUCbMCHHEBIC U YCTHBIC COO6III€HI/I$I
Ha OCHOBE 2 — 3 WUCTOYHMKOB HHPOpMAIMU (U3HIECKOTO
COJIep’KaHus, B TOM 4YHCJIe MyOJIMYHO JeiaTh KpaTKUe COOOIIEHHS O
pe3ynbTaTax MpPOEKTOB WM Y4YEOHBIX HCCIEJOBAaHUM, MpU 3TOM
rpaMOTHO HCMOJIb30BaTh W3YYEHHBIA MOHSATUMHBIA amnmapar Kypca

(bu3HKH, COTPOBOK/IATh BRICTYIJICHUE MPE3eHTalluei

1.19

IIpHU BBIIIOJIHCHUHA y‘le6HI)IX IIPOCKTOB U I/ICCJ'IC,Z[OBaHI/Iﬁ PacpeacisiThb
0053aHHOCTH B I'pynie€ B COOTBETCTBUMU C IIOCTABJICHHBLIMHU 3aJadaMu,
CJIICOUTh 3a BBIIIOJHCHUEM IIJIaHa I[GP'ICTBHI;'I, aJICKBAaTHO OLICHHUBATH
CcOOCTBEHHBIH BKJIad B  JCATCIBHOCTb TI'PYIINbI, BbICTPAHUBATH
KOMMYHUKATUBHOC B3aHMOHeﬁCTBHe, Y4YUTbIBAsA MHCHUC

OKpYKaromux

8 KUIACC

Kon
NpoBepsieMoOro
pe3yJjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

1.1

HCIIOJIB30BAaTh INOHATHA

1.2

pas3iiniaTh ABJICHUSA IO OMNHUCAHWUIO HX XAPAKTCPHBIX CBOMCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (1)I/I3I/I‘-I€CKOG SIBJICHUC

1.3

pacro3HaBaTh NPOSIBICHUE U3YYCHHBIX (DU3MUYECKUX SBICHUHA B
OKpYXKAloIlleM MHpE, B TOM 4Hcie (U3UYECKUE SBICHHUS B MPHPOJIE,
IpU ITOM IE€PEBOJUTH MPAKTUYECKYIO 3ajjauyy B Y4eOHYIO, BBIICIATH

CYIIECTBEHHBIE CBOMCTBA (pU3HAKN) (PU3HUECKHX SBICHUI

1.4

ONHCBHIBATh HW3YyYEHHBIE CBOWCTBA Tel W (PU3MYECKHE SBJICHUS,
UCTIONB3YS (U3UYECKUE BEIWYHMHBI, TPH ONHCAHUH TPABHIBHO
TpPakTOBaThb  (PU3WYECKUII  CMBICA  HMCHOJb3yEMBIX  BEJIMYMH,
0003HaYeHUS U EUHUIBI (PU3UUYECKUX BEJIMYMH, HAXOAUTh (GOPMYIIbL,
CBA3BIBAIOIIME JAHHYIO  (U3WYECKYI0 BEIMUYMHY C JIpPYTUMH
BEIMYMHAMH,  CTPOUTb TIpapUKd  U3YYEHHBIX  3aBHCHUMOCTEH

(hbMBUYECKUX BEIIMYNH

1.5

XapaKTEepPU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SIBJICHHUS W TPOIECCHI,
HCMOJIb3ysl HW3YYECHHBIE 3aKOHbBI, IMPU H3TOM JIaBaTh CJIOBECHYIO
(hopMyTMPOBKY 3aKOHa U 3alHCHIBAaTh €r0  MaTeMaTHYeCKOe

BBIpaXKEHUE

1.6

O0OBICHATh (PU3WUYECKUE TMPOIECCHI M CBOMCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyalldd MPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa:
BBISIBJISITH IPUIMHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE U3 |
— 2 JIOTMYECKMX WIaroB ¢ MOMOIIb0 1 — 2 H3y4YEeHHBIX CBOWCTBA

(bn31/1qec1<nx HBJ'ICHPIﬁ, (bI/ISI/I‘ICCKI/IX 3aKOHa UJIM 3aKOHOMEPHOCTHU

1.7

peuarb pvaéTHBIe 3aJa4u B 2-3 HeﬁCTBHﬂ, HCIIOJIb3YysA 3aKOHBbI U
(bOpMy.]'IBI, CBs3BIBAIOIINEC (bPISI/I‘IeCKI/Ie BCJIIMYHUHBI: HA OCHOBC aHaJIM3a
YCJIOBHA 3ala4M 3allMChIBATh KPATKOC YCJIIOBHUEC, BBIABJIATH HEAOCTATOK
JaHHBIX [JIA PCHICHHUA 3ala4u, BLI6I/IpaTI> 3aKOHbI H q)OpMy.HBI,
HCO6XOI[I/IMI>I€ IS eé peliCHusd, IIpPpOBOANTDH paC‘léTLI U CpaBHUBATb
INOJIYYCHHOC 3HAYCHHUC (1)I/I3I/I‘ICCKOI71 BCINYNHBI C HU3BCCTHBIMU

JaHHbIMH

1.8

paciIo3HaBaThb l'IpO6JICMbI, KOTOPBIC MOKHO pPCIIUTL IIpU ITOMOIIH
(I)I/ISI/ILIGCKI/IX MCTOJOB, UCIIOJIB3Ys OITMCAHUC UCCIICAOBAHUS, BBIACIATH
IMPOBEPACMOC NPCANOJIOKECHUC, OLCHUBATH IIPABUIIBHOCTL TIOpSAAKa

IMPOBEACHU UCCIICAOBAaHNUA, ACJIaTh BBIBOAbI

1.9

IPOBOJUTH OIBITHI 1O HAOMIOAECHUIO (DU3MYECKUX SIBICHUHA WU
¢u3nyeckux  CBOHCTB  Teln:  (QOpPMYIUpOBaTh  IpPOBEpsieMble

IpCaAIOJIOKCHUA, COGI/IpaTB YCTaHOBKY nu3 MMPEIJIOKCHHOT'O




000pyI0BaHUs, OMUCHIBATH X0 OTBITa U (POPMYIUPOBATH BHIBOIBI

1.10

BBIIIOJIHATh IPSMBIE WM3MEPEHUs C HCIOJIb30BAHUEM AHAJIOIOBBIX
npuOOPOB U JATYMKOB (PU3MUYECKUX BEJINYHMH, CPABHUBATH PE3YIbTATHI

U3MEPEHHH ¢ YU€TOM 3aJaHHON a0COJIFOTHOM MOTPEUTHOCTH

1.11

OPOBOJIUTH  HCCJIECIOBAHWE  3aBUCUMOCTH  OAHOM  (hU3MYECKOi
BEJIMYUHBl OT JPYrOM C MCHOJIB30BAaHUEM IIPSIMBIX HW3MEPEHUN:
IUIAHUPOBAaTh HCCIIEJOBaHUE, COOMpATh YCTAHOBKY U BBINOJIHSTH
U3MEpeHus, Cleays IpeAJoKeHHOMY  IUIaHy, (UKCUpOBATh
pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH B BUJE TaOMUIl U rpauKoB,

ACJIaTb BBIBOABLI 11O PE3yjIbTaTaM HUCCICAOBaHMA

MPOBOJUTh  KOCBEHHbIE  W3MEpPEHHs  (U3NYECKHMX  BEJIMYMH:
IJIAaHUPOBATh U3MEPEHUs, COOMPATh IKCIEPUMEHTAIbBHYIO YCTaHOBKY,
cienyss TpPEeNIOKEHHOM HWHCTPYKIMH, M BBIUUCIATH 3HAYCHHE

BCIINYNHBI

1.13

coOnroAaTh TMpaBWia TEXHUKM Oe3omacHoCcTH mpu paboTe cC

71a00paTOPHBIM 000PYIOBaHHEM

1.14

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS HM3YyYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA HUX ONUCAHUS, HCIOJb3Ys
3HaHMSI O CBOMCTBax (DU3MUECKUX SBJICHHMM U HEOOXOIUMBIE

(bu3uYecKrue 3aKOHOMEPHOCTH

1.15

pacrmo3HaBaTh IMPOCTBIE TEXHUYCCKUE YCTPOﬁCTBa U U3MCPUTCIIBHBIC
HpI/I60pBI 0 CX€MaM MU CXEMAaTUYHBIM PUCYHKaM, COCTABJIATH CXCMbI
OJICKTPHUYCCKUX HGHGI’I C IOCICOOBATCIbHBIM W IapalICIIBHBIM
COCAUMHCHUEM 3JICMCHTOB, pasjm4dad YCJIOBHBEIC 0003HaYEHHUST

QJICMCHTOB 3JICKTPHYCCKUX HCHCﬁ

1.16

OPUBOJIUTH TMpUMEpbl (HaXoAuUTh HMHPOPMAIMIO O MPUMEPAX)
MPAKTHYECKOTO HCIOJIb30BaHUs (PU3MUYECKUX 3HAHUI B MOBCEIHEBHOM
KU3HU Juia  oOecrieyeHus O€30MacHOCTH Tpu  oOpallleHuu ¢
npubopaMu U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHUS 3[I0POBBS U

CO6J'IIO,Z[€HI/I$I HOPM 5KOJIOTUYCCKOTO IMTOBCACHUS B Oprncanmeﬁ cpeae

1.17

OCYIICCTBJIATDH IMOUCK I/IH(I)OpMaI_II/II/I q)mnqecxoro COJACPpKaHus B CCTHU
I/IHTepHeT, Ha OCHOBE€ HMECIOIIMXCSA 3HAHUHA H HYTeM CpaBHCHHA
JOIIOJIHUTCIIBHBIX HMCTOYHHKOB BBIICIIATDH I/IH(I)OpMaI_II/IIO, KOTOpasa

SABIIACTCA HpOTHBOpeqHBOﬁ WJIA MOXET OBbITh HCI(OCTOBepHOI\/'I

1.18

HCIIOJIb30BATL IIPU  BBIIIOJIHCHUU y‘-Ie6HBIX 3aJlaHui HAay4YHO-




MOMYJSIPHYIO JIUTEpaTypy (PU3MYecKoro coaepkaHus, CIPAaBOYHBIE
Marepuainbl, pecypcbl cetu  VHTEepHeTr; BiaaeTb OpuUEMaMH
KOHCIIEKTUPOBAHUS TEKCTa, TpeoOpa3zoBaHuss WHMOPMAIUUA U3 OJHOM

3HAKOBOM CHUCTEMBI B APYT'YIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIE M KPATKHUE YCTHBIE COOOIIECHHUS,
0000mas wHGOpPMAIMIO W3 HECKOJIBKAX HCTOYHUKOB (PU3NICCKOTO
COJIEp’KaHUsA, B TOM UHUCJIE IYOJMYHO MPEACTaBIATh PE3YIbTaThl
IPOEKTHOM WM HCCIEIOBATENIbCKOM JIEATENbHOCTH, IPU ITOM
rPAMOTHO HCIIOJIB30BAaTh WM3YyYEHHBIM MOHATUHHBIN amnmapar Kypca

(hU3MKHN, COPOBOK/IaTh BBICTYIIJIEHUE MPE3eHTaluei

1.20

MPU BBHITIOJIHEHUH YY€OHBIX MPOEKTOB M UCCIEAOBaHUN (DU3MUIECKUX
MIPOLIECCOB PACIPENEATh 00S3aHHOCTH B T'PYMIE B COOTBETCTBUU C
MOCTABJIECHHBIMU  3aJa4aMH, CJIEOUTh 3a BBINOJIHEHUWEM IUIaHa
JEUCTBUA W KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OILICHUBATh
COOCTBEHHBIM BKJaJ B JICATEIBHOCTh TPYIIBI, BBICTPAUBATh
KOMMYHUKaTUBHOE  B3aUMOJEHCTBHE,  MPOSABISISE  TOTOBHOCTh

paspeniath KOH(PIUKTHI

9 KUIIACC

Kox
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATbI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3zoBaHusl

1.1

HCII0JIb30BAaTh U3YYCHHBIC ITIOHATHUSA

1.2

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XaPAKTCPHBIX CBOMCTB U Ha

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

1.3

paciio3dHaBaTb IPOABJIICHUC HN3YUCHHBIX (1)I/I3I/I‘ICCKI/IX SIBJICHUN B
OKpyxaromeM MHUpEC, B TOM YUCIIC (1)I/I3I/I‘leCKI/Ie SABJICHUA B IIPUPOIC,
IIpu 3TOM MEPCBOAUTH MPAKTUYCCKYIO 3a/Ja4y B y‘le6HYIO, BBIACIATH

CYIIIECTBEHHBIE CBOICTBA (MIPU3HAKK) (PUINUECKUX SIBICHUI

1.4

ONHNCBIBATL H3YUCHHBIC CBOMCTBA Te€l H (I)I/BI/I‘IGCKI/IG SABJICHHUA,
HCIIOJIb3Ys (I)I/I3I/I‘-ICCKI/IC BCJIIMYNHBI, IIpU OIMCAHUU TIPABUIIBHO
TPAKTOBATb (I)I/IBI/ILIGCKI/II\/’I CMBICJI HCIOJIb3YyEMbIX BCJIIMYHH,
0003HAUCHHS U CIANHUIIbI (I)I/ISI/I‘-ICCKI/IX BCJIIMYHH, HAXOAUTH (I)OpMyJ'IBI,

CBSI3bIBAIOIIME JAaHHYIO (PU3MYECKyl0 BEIMYMHY C JPYTUMHU




BEJIMYMHAMH, CTPOUTH TpadUKd  M3YUYEHHBIX  3aBHCHMOCTEH

(bu3HUECKUX BETMINH

1.5

XapaKTepU30BaTh CBOMCTBA Tell, (PU3MUYECKUE SIBICHUS W TIPOIIECCHI,
WCIIOJIb3yd W3YYEHHBIE 3aKOHBI, IIPU O3TOM JlaBaTh CIIOBECHYIO
(GOpMyITMpPOBKY 3aKOHa H 3alHCHIBAaTh €r0  MaTeMaTHYCCKOE

BBIPA)KCHUE

1.6

0OBSICHATH (PM3UYECKHE MPOIECCHl U CBOMCTBA TEN, B TOM YHCJIE U B
KOHTEKCTE€ CHUTyallud IPaKTHUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBIISITh IPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH O00OBSCHEHUE U3 2
— 3 JIOrMYecKUX IIaroB C MOMOIIbIO 2 — 3 H3YyYEHHBIX CBOWCTBa

(u3nyecKuXx sIBICHUHN, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemath pacdy€THble 3ajaud (OMHMpAroLIUecs] Ha cUCTeMy u3 2 — 3
ypaBHEHUI), UCHONb3yd 3aKoHbl U (OPMYJIbI, CBS3bIBAIOIINE
(¢u3nueckue BeNWYMHBI: Ha OCHOBE AaHalIW3a YCIOBUSA 3aJauu
3alMChIBaTh KPaTKO€ YCIOBHUE, BBISABIATH HEAOCTAIONINE  WIIU
M30BITOYHBIC JIAHHBIE, BEIOMPATh 3aKOHBI U (POPMYJIIBI, HEOOXOAUMBIE
JUIS pelleHusi, MPOBOJUTH PAacu€Thl M OIEHHBATh PEATUCTHUHOCTD

MOJIy4€HHOTO 3HAYeHUS PU3NUECKON BEITHUUHHBI

1.8

pacrio3HaBaTth NPOOJIEMBI, KOTOPbIE MOKHO PpEIIUTh IPHU IMOMOIIH
(bU3NYECKUX METOJIOB, HCIOJB3Ys ONMCAHWE HUCCIIECAOBAHMS, BBLACISTDH
poBepsieMOe  IMPEIONI0KEHHE, OLIEHUBATh MPABUILHOCTh MOPSAKA
NPOBEJICHUS HCCIIEAOBaHMS, JeJaTh BbIBOJbI, HHTEPIPETUPOBATH

pe3ynbTaThl HAOMIOICHUN U OTIBITOB

1.9

IMPOBOAWUTL OIIBITBI IIO Ha6J'IIOI[CHI/II-O (bHSI/I‘leCKI/IX SIBIICHUN WU
(I)I/ISI/I‘IGCKI/IX CBOMCTB TEJI: CaMOCTOSTEIIHBHO CO6I/Ip8.TB YCTaHOBKY U3
HU30BITOYHOIO Ha6opa OGOpy,HOBaHI/IH, OIIKMCBIBATh XOJ OIIbITa U €ro

pe3yabTaThl, (GOPMYIUPOBATH BHIBOIBI

1.10

IPOBOJUTH IPH HEOOXOAWMOCTH CEPUI0 MPSIMBIX HM3MEPEHU,
OTIpeneNsisi CpeqHee 3HAaueHHe H3MepsieMoi BenuuuHbl ((PoKycHOE
paccTosiHHe coOuparomiei JHH3bl), 000CHOBBIBaTH BHIOOP crocoba

U3MepeHus (M3MEpUTEIBHOTO Mpudopa)

1.11

IPOBOJUTH HCCIEIOBaHUE 3aBHUCUMOCTEH (M3NYECKUX BEIMYUH C
UCIIOJIb30BAHUEM IIPSAMBIX HW3MEPEHUN: IJIAHUPOBATh HCCIIEIOBAHUE,
CaMOCTOSITEJIbHO COOMpaTh YCTaHOBKY, (PUKCHpPOBATh pe3yJabTaThl

HOJ’Iy‘IGHHOfI 3aBUCUMOCTH (I)I/ISI/I‘-ICCKI/IX BCIIMYHMH B BHJC Ta6J'II/II_[I/I




Fpa(bI/IKOB, ACJIaThb BBIBOJBI IO PE3YyJIbTaTaM UCCIICAOBAaHUA

1.12

NPOBOJUTH  KOCBEHHBIE  W3MEpPeHHS  (U3NYECKUX  BEIHYUH:
IJIAaHUPOBATh U3MEPEHUs], COOMpPATh 3KCIEPUMEHTAIBHYIO YCTAHOBKY
U BBINOJHATE W3MEPEHHMs, Clenys IPEUIOKEHHON HWHCTPYKLHH,
BBIYMCIIITh 3HAYEHUE BEJIIMYMHBI M AHAJIM3UPOBATh IIOJIyYECHHBIE

pe3yJbTaThI C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

coOnroAaTh IpaBWia TEXHUKM Oe3omacHocTh mpu  pabore cC

71a00pPaTOPHBIM 000PYOBaHUEM

1.14

pa3nuyuaTh OCHOBHBIC MPHU3HAKU HM3YyUYEHHBIX (PU3MUECKUX MOJIEICH:
MarepuaiabHas TOYKa, abCOIIOTHO TBEPJOE TEJIO, TOUCHHBI HCTOUYHUK
CBeTa, JIyd, TOHKas JIMH3a, TUIAHETapHAas MOJENbh aToMa, HYKJIOHHAas

MOJECJIb aTOMHOI'O dapa

1.15

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS HU3YyYEHHBIX HpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa HUX ONMCAHUSA, HCHOJb3Ys
3HaHMSI O CBOMcTBax (PU3MUECKUX SBJICHHMM U HEOOXOIUMBIE

(uznyeckrne 3aKOHOMEPHOCTH

1.16

WCIIOJIb30BaTh CXEMbl M CXEMaTHYHble PHUCYHKH HU3YYEHHBIX
TEXHUYECKUX YCTPOICTB, M3MEPUTENbHBIX npuOopoB u
TE€XHOJIOTMYECKUX IMPOLIECCOB MPH PELICHUH Y4eOHO-IPAKTHUECKUX
3a/1a4, ONTHUYECKHUE CXEMBI Ul MOCTPOEHUS U300pakeHUN B TIIOCKOM

3epKajie 1 coouparorieit TuH3e

1.17

OPUBOJIUTH TMpUMEpbl (HaXoAWTh HMHPOPMAIMIO O MPUMEPAX)
MPAKTHYECKOTO MCIOJIb30BaHUs (U3NYECKUX 3HAHHUI B MOBCEAHEBHOU
XKU3HU Juia  oOecrieueHusi 0Oe30macHOCTM Tpu  oOpalleHuu ¢
npubopaMu U TEXHUYECKUMH YCTPOUCTBAMHU, COXPAHEHUS 3[I0POBBS U

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

1.18

OCYILIECTBISATh MOUCK UH(POPMAIUHU (PU3MUECKOTO COACPKAHUS B CETU
WNurtepuer, camocrosiTenbHO (OPMyIupys TMOUCKOBBIM  3ampoc,
HAaXOAWTb TIYTH  OMNpPENEJCHHUs  JIOCTOBEPHOCTH  MOJYYEHHOU
uH(GOpPMAIMM Ha OCHOBE HMMEIONIMXCS 3HAHWM M JOMOJIHUTEIbHBIX

HNCTOYHHUKOB

1.19

UCMOJb30BaTh TPU  BBIMOJHEHUM Y4eOHBIX 3aJaHUNH  HAy4YHO-
HOMYJSPHYIO JIUTEpaTypy (GHU3UYECKOTO COJEp)KaHus, CIpPaBOYHbIE
Marepuanbl, pecypchl cetu VHTepHeT; BnajeTe NpuémMamu

KOHCIICKTUPOBAHUSA TCKCTA, Hp606p3.30BaHI/I}I I/IH(i)OpMaI_[I/II/I U3 OJHOU




3HAKOBOM CHUCTEMBI B JAPYT'yIO

1.20

co37aBaTh COOCTBEHHBIC IMCHMEHHBIC M YCTHBIE COOOIICHUS Ha
OCHOBEe WH(MOpPMAIMU W3 HECKOJIBKHX HWCTOYHHKOB (PHU3NIECCKOTO
COJICpP)KaHUS, IMyOJUYHO TPEIACTABNIATH PE3YIbTAThl MPOCKTHOW WIIH
UCCIICJIOBATENICKOM  JCATENBbHOCTH, TPU  OTOM  TI'PAMOTHO
MCIIO0JIb30BAaTh U3YUEHHBIN MOHATUMHBIN anmnapaT u3y4aeMoro pasjaeiia
(UMK M COMPOBOXKJIATh BBICTYIUICHHE MPE3CHTANHCH ¢ y4ETOM

0COOEHHOCTEHN ayIUTOPUU CBEPCTHUKOB

1.21

MPU BBHITIOJIHEHUHM YYE€OHBIX MPOEKTOB U HCCIEAOBAHUHN (HU3HUECKUX
MIPOLIECCOB PACIPENEATh 00S3aHHOCTH B T'PYMIE B COOTBETCTBUU C
MOCTABJIECHHBIMUA  3aJa4aMH, CJIEOUTh 3a BBINIOJHEHUWEM IUIaHa
JEWCTBUA W KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OILICHUBATh
COOCTBEHHBIM BKJaJ B JICSITCIBHOCTh TPYIIbI, BBICTPAUBATH
KOMMYHUKaTUBHOE  B3aUMOJEHCTBHE,  MPOSABISSL  TOTOBHOCTh

paspeniath KOH(PIUKTHI




IHPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox
pasjaena

Kon
3JIeMeHTAa

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B TO3HAHNHU OKPYXXAIOIIETO MHPA

1.1

®usuka — Hayka O Mpupoje. SIBieHus npUPOABL
®u3nyeckue  SABICHHS: MEXaHMYECKHE, TEIUIOBBIE,

QJICKTPUYCCKHUEC, MAIrHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

Ouznueckue BenuuuHbl.  M3Mepenune  ¢usmueckux
BenmuunuH. ®@msuueckue  npubopsl.  [lorpemrHocTh

U3MepeHnil. MexIyHapoIHasi CUCTeMa €MHUIL

1.3

EcTecTBeHHOHayuHBI METOJM TO3HAHWS: HAOJIOJCHUE,
MOCTAaHOBKA HAy4YHOT'O BOMPOCA, BBIABUKEHHE THIOTE3,
OKCIIEPUMEHT 10 TPOBEPKE THUIMOTE3, OOBSICHEHUE

HAOJIFOIAEMOTO SABJIEHUS

1.4

Onucanne PU3NUECKUX SBJICHUN C TIOMOIIBIO MOIETIeH

1.5

[IpakTrueckue paboOTHI:

N3MepeHne pacCTosTHUM.

H3mepenune 00bEMa KUAKOCTU U TBEPJOTO TENa.
Omnpenenenre pa3MepoB MalbIX TEl.

W3mepenue TemmepaTypbl NMPU MOMOIIM KUIKOCTHOTO

TEPMOMCTpPA U AaTYHKa TEMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHMU BEIIIECTBA

2.1

CTpOCHI/IC BCIICCTBA: ATOMbI U MOJICKYJIbI, UX Pa3MCPBHI.
OHBITLI, JOKa3bIBAIOIIHEC JUCKPETHOC CTPOCHUC

BeEIEeCTBA

2.2

JBwxenne uyactun BemectBa. CBA3b  CKOPOCTH
JBWKEHMSI YacTUIl C TeMIiepaTypoil. bpoyHoBckoe

IBIOKeHue, T dy3us

2.3

BzauMmopelicTBue 4acTUIl BEIIECTBA: MPUTSKCHUC U

OTTAJIKUBAHHC
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ArperatHble COCTOSIHHSI BEIIECTBA: CTPOCHHUE TIa3oB,
KUAKOCTeH U TBEPABIX (KPUCTAUIMYECKUX)  TEIl.
B3anmocCBsI3p MEXay CBOWCTBAMH BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSIHUSIX MU HUX aTOMHO-MOJIEKYJISPHBIM

CTpOCHHEM

2.5

Oco0EHHOCTH arperaTHbIX COCTOSTHUMN BO/IBI

2.6

[IpakTnueckue pabOThI:

Onenka jauamMerpa aToMa METOJIOM  psiioB  (c
UCIIOJIb30BaHueM poTorpaduii).

OMBITHI 110 HAOJIOIEHUIO TETUIOBOTO PACIIMPEHHUS Ta30B.
OnbIThI o 00OHapyXeHHIO JIEUCTBHS cuII

MOJIEKYJISIPHOTO MPUTSIKECHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JIBUKECHUE. PaBHOMepHOE 51
' HEpPaBHOMEPHOE JIBMKEHHE
32 Cxopocte. CpenHsii CKOPOCTh IIPM  HEPAaBHOMEPHOM
' JBWKEHUH. Pacuér myTu v BpeMeHH IBU>KEHHS
SlBnenne wHepnuu. 3aKOH WMHEpLUMH. B3aumonencTBue
33 TeJ KaK MpUYMHA W3MEHEHUs CKOPOCTHU IBUKEHUS TEIL
Macca kak Mepa HTHEPTHOCTH Teja
34 [InotHOCTH BeniecTBa. CBA3b INIOTHOCTHU C KOJUYECTBOM
' MOJIEKYJI B €IUHUIE 00bEMA BelIeCTBa
3.5 Cuita KaKk XapakTepUCTUKA B3aUMOICHCTBUS TeI
36 Cuna ynpyroctu u 3akoH ['yka. M3mMepeHnue cuibl C
' MOMOILBIO JUHAMOMETpPA
37 SIBneHue TAroreHus M cuia Tsbkectd. Cuila TSHKECTH Ha
' Ipyrux mianerax. Bec tena. HeBecomocts
38 Cuna Tpenus. TpeHHE CKOJBXKEHUS U TPEHHE MOKOS.
' Tpenue B npupoe U TEXHUKE
3.9 CnoxeHue cwi, HanpaBICHHBIX [0 OJHOM MpPsAMOI.
. PaBHOzelicTBYOIIAs CHIT
[IpakTueckue pabOTHI:
3.10 e OrmpeneneHue CKOPOCTH PaBHOMEPHOTO JBW)KECHHUS

(mapmca B JKHIKOCTH, MOZIACIU OBICKTPHUUYCCKOI'O




aBTOMOOWIISI M TaK Jajiee).

e  OmpeneneHue cpeIHEN CKOPOCTH CKOJILKECHHS OpycKa
WIM LIapUKa 110 HAKJIOHHOM MJI0CKOCTH.

e  Ormpenenenue MJIOTHOCTH TBEPAOIO TeA.

e OmpITsl, JEMOHCTPHUPYIOLIHE 3aBUCUMOCTh
pacTsKEHUs (medopmanun) IIPYKUHBI oT
IIPUJIOKEHHOM CHUJIBI.

e  OmpITBl, JAEMOHCTPUPYIOIIHE 3aBHCHUMOCTH  CHIIBI
TPEHMsI CKOJIbKEHHsl OT Beca Tejla W Xapakrepa

COIIPUKACAOLINXCS TOBEPXHOCTEN

dusnueckne SBICHUSA B mpupoac: NpuMEpPbl IBMIKCHUA C

3.11 Pa3IMYHBIMUA CKOPOCTSIMHM B ’KMBOW M HEKHMBOM IPUPOJIE,
JICVCTBUE CWJIBI TPEHUS B TIPUPO/JIC M TEXHUKE
3.12 TexHn4ecKkne ycTponucTBa: JUHAMOMETD, IO JIIUITHUKA
JABJIEHUE TBEPJIBIX TEJI, }KI/IJIKOCTEﬁ N TA30B
41 Hasnenne TBEpHoro tema. CrocoObl yMEHBIIEHUS U
' YBEIIWMYEHHUS JaBJICHUS
42 JlaBiieHue raza. 3aBUCUMOCTh JABJICHHS T'a3a OT 00bEMa,
' TeMIepaTypbl
43 [lepenaya naBieHus TBEPIABIMU TEJIaMH, KUAKOCTIMHU U
' razamu. 3axoH Ilackans. IITHeBMaTHdeckre MalIMHbI
3aBMCUMOCTh  JIaBJICHUS KHJKOCTH OT  TJyOWHBI.
4.4 ['uppocraTudeckuii mapagokc. CooOmiaromumecs cocypl.
['mapaBianyeckre MexXaHU3Mbl
AtMocdepa 3emau u armochepHoe naBiaeHue. [Ipuannbl
45 CYIIECTBOBaHMs BO3AYIIHON o00onouku 3emiu. OmbiT
' Toppuyennu. 3aBUCUMOCTb aTMOC(HEPHOTO JTAaBJICHUS OT
BBICOTBI HaJl YDOBHEM MOPsI
16 N3mepenue armocdeproro pasnenus. [lpubopsr s
. U3MepeHus: aTMOC(HEPHOTO JaBJICHUS
JelicTtBue XUIAKOCTHM M Ta3a Ha IOTPYKEHHOE B HUX
4.7 Teno. BeiTankuBarmas (apxumenoBa) cuia. 3aKoH
Apxumena
4.8 IInaBanue ten. Bo3nyxomnnaBaHue




4.9

[IpakTuyeckue pabOTHI:

HccnenoBanue 3aBUCUMOCTM Beca Tejla B BOAE OT
00béMa TOTrpyKEHHOM B JKMIKOCTh YacTH TeJa.
Omnpenenenre BhITAIKUBAOLIEH CUJIbI, JEHCTBYIOLIEH Ha
TEN0, NOrpykéHHoe B  kKuakocte.  I[IpoBepka
HE3aBHCUMOCTH BBITAJKUBAIOUIEH CHUJIbI, JAEHCTBYIOLIECH
Ha TeJlO0 B KUAKOCTH, OT Macchl Tena. OmnbIThl,
JEMOHCTPUPYIOLIME  3aBUCHMOCTb  BBITAJIKMBAKOLIECH
CHUJIBI, JIEUCTBYIOIIEH Ha TEJIO B JKUIKOCTH, OT 00BEMa
NOTPYKEHHOW B JKUJKOCTb YaCTH TeJIa U OT IUIOTHOCTH
KUJKOCTH. KonctpynpoBanue  apeomerpa  wim
KOHCTPYHPOBAaHHE  JIOAKM W  OmIpeneieHue  eé

Irpy30I10AbEMHOCTH

4.10

®du3nyeckue  SBICHUS B NPUPOJE: BIIMSIHUE
aTMOC(hEpHOTO JABJICHUS HA )KUBOW OPTaHM3M, TIABaHUE

pBIO

4.11

TexHudeckre yCTPOMCTBA: COOOMIAIOMIUECS COCY/IbI,
YCTPOMCTBO BOJONPOBOJA, THUIPABIUYECKUNA TIpeEcC,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC,

apeomeTp

PABOTA, MOIIHOCTD, DHEPT' M

5.1 Mexanudeckast pabora
52 MexaHndeckas MOIITHOCTh
53 [IpocThle MeXaHM3MBI: pbIYar, OJIOK, HaKJIOHHAs
' IJI0CKOCTh. [IpaBuiio paBHOBECHS pblyara
5.4 [IpumeHenue npaBuia paBHOBECHS pblyara K OJI0Ky
«300TO€  TIPABHJIIO»  MEXaHUKH. Koadpdunment
5.5 ITOJIC3HOT'O JIeNCTBUA MEXaHHU3MOB. [Ipocteie
MEXaHU3MBbI B OBITY U TEXHUKE
5.6 [loreHunanpHas SHEpPTUM TeMa, NOJIHATOTO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
53 [lTonnas mexaHuueckas SHeprus. 3aKOH M3MEHEHHS U
. COXpaHEHUs MEXaHUYECKOW SHEPTUU
59 [IpakTdeckue pabOTHI:




Omnpenenenue pabOTHI CHIIBI TPEHHUS IPU PaBHOMEPHOM
JABMOKCHHMH TECJla IIO I‘OpHSOHT&JIBHOfI TMOBCPXHOCTH.
Hccnenosanue YCIIOBUH paBHOBECHS pblyara.
Wsmepenne KII/| HakiIOHHOM IUTOCKOCTH. M3ydeHue

3aKOHAa COXpaHCHUA MEXaHHYECKOM SHEPruu

dusnyeckre SBICHUSI B npupoac: pblHaru B TCJIC

5.10
YeJIoBeKa
TexHuyeckue yCTpOMCTBA: phlYar, TMOJBHXKHBIM U
5.11 HETOJBUKHBIM OJOKH, HAKJIOHHAS TUIOCKOCTb, MPOCTHIC
MEXaHU3MBbI B OBITY
8 KJIACC
Kon Kon
IIpoBepsiemble 3J1eMeHTBI COAEPKAHUS
pasaeJa 3JIeMeHTa
TEITJIOBBIE SABJIEHU A
OCHOBHBIE  TIOJIOKEHHUSI  MOJIEKYJISIPHO-KMHETUYECKOM
61 TEOpUU CTPOEHHUs BellecTBa. Macca H  pa3mepsl
' MojeKya.  OmnbITbl, TNOATBEPKIAIOIINE  OCHOBHBIE
MOJIOKEHUS MOJIEKYIIPHOKUHETUYECKOU TEOPUH
Mopenn  TBEpIOro, SKUAKOTO W Ta3000pa3HOTo
6.2 cocTostHMI BemiecTBa. Kpucrammuyeckue u amopdHbIe
Tena
OObscHEeHUEe CBOMCTB ra3oB, KHUAKOCTEH U TBEPIBIX TET
6 6.3 Ha OCHOBE IOJIOKEHUH MOJEKYJIIPHOKMHETHUECKOU
TEOPUHU
6.4 CmauuBaHue U KaWJUISIPHBIE SIBJICHUS
6.5 TemoBoe pacmpeHue u cxartue
6.6 Temnepatypa. CBsi3b TeMHEpPATypbl CO CKOPOCTHIO
. TEIJIOBOTO JABUKEHUS YaCTHI]
6.7 Buytpennss sneprus. CiocoObl n3MeHEHUsI BHYTpEHHEH
. SHEPTUU: TeIUIoNnepeaaya U COBEpIIeHUE pPabOThI
6.8 Buasl Tennonepenaun: TEMIONPOBOAHOCTb, KOHBEKIIHS,




U3Iy4eHUe

KomnnuectBo  TEmJIOTHI. VnenrHagd  TEIIOEMKOCTDH

6.9
BELIECTBA
TeriooOMeH U TEIIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOro OanaHca
611 [1naBneHue u oTBEpAECBaHNE KPUCTATUINYECKUX BEIIECTB.
. VY nenbHas TEII0TA MJIaBICHUS
[TapooOpazoBanne U  KoHzaeHcauus. Vcmapenwue.
610 Kunenue. VYaenbHas  Temiota  mapooOpa3oBaHUSI.
' 3aBUCHUMOCTb TEMIIEpaTypbl KUIEHUS OT aTMOC(EpPHOTro
JTaBJICHUS
6.13 BnaxHocTh Bo3yxa
6.14 OHeprus TOIUIMBA. Y IelbHAs TEIJI0TA CTOPAHUS
[Ipunnunsr  pabotel  TerioBbix asurareneid  KIIJ
6.15 TEIUIOBOTO ABUrareis. TemoBble OBUTAaTeId M 3allATa
OKpY>Kalolleu cpeibl
3aKOH COXpPaHECHMS U NPEBPAILECHUS YHEPIUH B TEILIOBBIX
6.16
npoueccax
[TpakTuyeckue paboOThI:
OnbiTel 1m0 OOHapyXeHHIO  JAEHCTBUS  CHII
MOJIEKYJIIPHOTO NPUTSKCHHUS.
OneITEl MO BBIPAIIMBAHUIO KPUCTAJJIOB IIOBAPCHHOMN
COJIN WJIM caxapa.
OnbITel 1O HAOMIONEHUIO TEIJIOBOTO PACUIMPEHUS
617 ra3oB, )KUJKOCTEH U TBEPIBIX TEIL.

Omnpenenenue JaBleHUs BO3/lyXa B OajIOHE MIMPHIIA.
OnbITL, JIEMOHCTPUPYIOUIME 3aBUCUMOCTH JIaBJICHUS
BO3yXa OT ero o0béMa W HarpeBaHUs WU
OXJIAKICHMSA.

[IpoBepka rumoTe3pl JTUHEHHOW 3aBUCUMOCTH JUIMHBI
CTOJIOMKA >KHJIKOCTH B TEPMOMETPHUYECKOH TpyOKe OT

TEMIIEPATYPHI.




Habntonenue nu3MeHeHusi BHyTpEHHEW PHEPrUu Teja B
pe3ynbTaTe Teronepeaadn u padoThl BHEITHUX CHUIL.
UccnenoBanue SIBIICHUS TemI000MeHa npu
CMEIIMBAHUM XOJOAHON U rOpsYEh BOJIBI.
OrmpeneneHue KOJTUYECTBA TEIUIOTHI, TOJY4YEHHOTO
BOJIOW TIPH TEIJIOOOMEHE ¢ HarpeThiM METAJUTHICCKUM
HWIAHAPOM.

Ornpezenenue yaenbHOM TEIIIOEMKOCTH BEIIECTRA.
HccnenoBanue npouecca ucnapeHus.

Ornpeenenne OTHOCUTEIBHON BIAYKHOCTH BO3/yXa.

Omnpeznenenue yaeapHON TEIIOTHI MJIABJICHUS JIbJA.

6.18

du3nyecKkue SBJICHUS B MPHUPOJE: MOBEPXHOCTHOE
HaTsOKCHHUE W KAallWUIAPHBIC SABJICHUA B IPHUPOJE,
KpHUCTaJUTBI B TIpupoe, n3nydeHne ColHIa, 3aMep3aHne
BOJIOEMOB, MOpPCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,

WHesl, CHera.

6.19

TexHuueckue  yCTpOMCTBA:  KaNWUISIPbl, HPUMEPHI
UCIIOJIb30BAaHUSl KPHUCTAIUIOB, >KUJIKOCTHBIA TEPMOMETD,
JaT4uK TeMIepaTypbl, TEPMOC, CHUCTeMa OTOIUICHUS
JIOMOB, THTPOMETpPBI, NCHUXPOMETp, MapoBas TypOuHa,

ABUTaTC]Ib BHYTPECHHETO CrOpaHusl.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWSA

7.1 DnekTpusanus Teil. [[Ba poja 3IeKTpuYecKuX 3apsiioB
BzaumopeiictBue 3apspkeHHbIX  Ten.  3akoH Kynona

7.2 (3aBUCUMOCTB CHJIBI B3aUMOJICHCTBHS 3apSHKCHHBIX T OT
BEJIMYMHBI 32PSJIOB U PACCTOSIHUSL MEXK Y TEJIaMH )
DnekTpuyeckoe mnosie. Hanpsok€HHOCTD 3JIEKTPUYECKOTO

7.3 noys. IIpyuHIMO Cynepno3uiuK 3JIEKTPUUYECKUX MOJeH
(Ha Ka4eCTBEHHOM YPOBHE)
Hocurenu »snekrpuueckux 3apsioB. JIeMEHTapHbIN

7.4 anekTpuueckuil 3apsana. Crpoenue aroma. IlpoBogHukn u
JTURJIEKTPUKU

7.5 3aKOH COXpaHEHUsl ANEKTPUUECKOTO 3apsiaa




ONeKTpuYecKuii  TOK.  YCJIOBHUS  CYyLIECTBOBaHUS

70 AIIEKTPUUECKOT0 TOKa. FICTOUHHUKHN OCTOSIHHOTO TOKa
JeiicTBus JIEKTPUYECKOTO TOKa (TeroBoe,
7.7 XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KUJKOCTSX U razax
. Onexrpuueckas 1enb. Cuia TOKa. ODJIEKTPUUYECKOE
' HaIpsKEHUE
- ConpoTHuBieHNE MPOBOJHUKA. VYaenvHOE
. COTIPOTHUBIICHUE BEIIECTBA
7.10 3akon Oma i yyacTKa [enu
11 [TocnenoBarenbHOe W TMapalielbHOE  COEAMHEHUE
' MIPOBOTHUKOB
PaGota w MOIHOCTH DIEKTPUYECKOTO TOKA. 3aKOH
7.12
Hxoynsa — Jlenna
713 DNEeKTPUYECKUE IEeMH M TOTPEOUTENN BICKTPUIECKOM
' sHepruu B O0bITy. KopoTkoe 3ambikaHue
[TocTostHHBIE MarHuThHl. B3anMoneicTBHE NOCTOSHHBIX
7.14
MarHuToB
715 MarauTtHoe mojie. MaruutHoe moje 3emMiid M €ro
' 3HauEHUE 7S )KU3HU Ha 3emiie
716 OnbiT Opctena. MarHuTHOE MOJIE AJIEKTPUUYECKOTO TOKA.
' [IpyMeHeHue JIeKTPOMAarHUTOB B TEXHUKE
JleiicTBe MarHUTHOTO TOJS HA MPOBOJAHHUK C TOKOM.
719 DNeKTpoABUraTeNlb MOCTOSHHOTO ToKa. Vcmonb3oBaHue
' JNIEKTPOJABUTaTENe B TEXHUYECKHX YCTPONCTBaX M Ha
TpaHCIIOPTE
Onbitel ®apages.  SIBieHHMe  AIEKTPOMArHUTHOM
7.18
uHaykuuu. IIpasuno Jlenna
DIIEKTPOTeHEPATOP. CriocoOsI MOJTy4EeHHS
7.19 JJIEKTPUYECKON  DHEpIUM. ONEeKTpOCTaHIIMM  Ha
BO300HOBIISIEMBIX HCTOYHUKAX YHEPTHH
7.20 [IpakTuyeckue paboOTHI:




e OmBITHI IO HAOTIOJCHHUIO IEKTPU3AINH TSI UHAYKIIUCH
Y TIPU COTIPUKOCHOBEHUHU.

e VccnenoBanue JEUMCTBUA DJIEKTPUYECKOTO IMOJS  HA
MIPOBOJHHUKY M TUNIICKTPUKH.

e COOpka W TIpoBepka pabOTBI dIJICKTPUUYSCKON IIeTIH
MOCTOSIHHOTO TOKA.

e lI3MepeHue u peryiupoBaHue CHIbI TOKA.

e lI3MepeHue u perynmpoBaHue HAMPSHKCHUSL.

e llccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, UAYIIETO Yepe3
pPE3UCTOp, OT COMPOTUBIICHUS PE3UCTOPA U HANPSDKEHHS
Ha PEe3UCTOPE.

e OTBITHI, JIEMOHCTPHPYFOIIIHE 3aBUCUMOCTh
AIEKTPUYECKOTO COMPOTHUBJICHUS TMPOBOJHHUKA OT €ro
JUTHHBI, TIIOIIAI TIOTIEPEYHOTO CEYCHUS U MaTepHaia.

e [I[poBepka TmpaBWiIa CIOXKEHUS HANPSHKCHHHA  TIpH
MOCJIEZIOBATEIHLHOM COETMHEHUH JIBYX PE3UCTOPOB.

e [IpoBepka mpaBuia Al CUIBI TOKa IPU HapauieIbHOM
COEIMHEHUH PE3UCTOPOB.

e OmnpeneneHue pabOThl IEKTPUUECKOTO TOKA, HIYLIETO
yepes pe3ucTop.

e OmpeneneHue  MOIIHOCTU  DJEKTPUUECKOTO  TOKa,
BBIJICTISIEMOM Ha PE3UCTOPE.

e llccnenoBanre 3aBUCUMOCTH CHIIBI TOKA, UIYIIETO Yepe3
JaMIOYKY, OT HAMPSHKEHHS Ha HEell.

e Onpenenenue KIIJ[ HarpeBaTens.

e llccnenoBanue MarHMTHOTO B3aMMOJICHCTBUS
MOCTOSIHHBIX MarHUTOB.

e I3yyeHre MarHUTHOTO TOJISI IOCTOSIHHBIX MAarHUTOB MPH
X 00ObEIMHEHUH U Pa3AeTICHUH.

e lccnenoBanue JeHCTBUS DJIEKTPUUYECKOTO TOKa Ha
MarHUTHYIO CTPEJKY.

e ONbBITEL, JEMOHCTPUPYIOIINE  3aBUCHUMOCTH  CHIIBI

B3aHMMOJCHCTBUS KaTyIIKHu C TOKOM U MarouTa OT CHJIbI




TOKa Y HaIlPaBJICHUS TOKA B KATYIIKE.

e l3yyeHue NElCTBUS MAarHUTHOTO MOJISI HA TPOBOJHUK C
TOKOM.

e KoHCTpynpoBanue u HU3y4YCHHE paboThI
3JIEKTPOIBUTATEIS.

o M3mepenue KII/I anekTpoaBUrareibHOM yCTaHOBKH.

e ONBITHI 110 MCCIICIOBAHUIO SIBJICHUS JIEKTPOMArHUTHOU
WHIYKLIWU: HUCCIECIOBAHUE W3MEHEHHMN 3HAYEHUs |

HaIlpaBJICHHUA UHAYKIIMUOHHOI'O TOKa

7.21

Ousznveckue SBICHUS B MPUPOJIE: DIICKTPUUECKHE
SABJICHUA B aTMOC(bepe, QJICKTPUYCCTBO KHBBIX
OpraHW3MOB, MarHUTHOE TOJIe€ 3eMITH, Apeld MOFOCOB,
POJIb MarHUTHOT'O IIOJIA JJIA )XKU3HU Ha 3eMne, MOJIAPHOC

CHSIHUEC

7.22

TexHuyeckne yCTpOWCTBA: BJIEKTPOCKON, aMIEPMETP,
BOJIbTMETP, PEOCTAT, CUETUUK DJIEKTPUUYECKON SHEPruu,
ANIEKTPOOCBETUTEIbHBIE  MPUOOPHI,  HarpeBareIbHbIC
AIEKTPOTPUOOPHI (IpumMepsr), ANEKTPUUECKHUE
PEIOXPAHUTENH, JIIEKTPOMArHUT, SJIEKTPOJIBUTATEIh

IMOCTOAHHOT'O TOKA, I'CHCPATOP MNOCTOAHHOI'O TOKA

9 KJIACC
Kon
Kox snementa [IpoBepsieMbIe 2JIEMEHTBI COJIeP KaHUs
pasnena
MEXAHMWYECKUME SBJIEHWSI
g1 Mexanudeckoe JBWIKEHHE. MarepualbHas TOYKa.
. Cucrema orcuéra
9 8.2 OTHOCHUTENHLHOCTh MEXaHUYECKOTO JIBKCHHS
8.3 PaBHOMEpHOE NTPAMONMHENHOE TBUKEHUE
HepaBHomepHoe mnpsiMmonuHeitHoe aBuxeHue. CpeaHss
8.4 M MTHOBEHHasi CKOPOCTb Tela IMpU HEPABHOMEPHOM

JABMXXCHHNHU




VYckopenue. PaBHOyCKOpEeHHOE IIPSMOJIMHEWHOE

8.5
JIBUKECHHE
8.6 CobOoanoe nagenue. OnbiTel ["amues
PaBHOMEpHOE nBHKEHME TO OKpYyXHOCTU. llepumon u
8.7 yactota oOpauieHus. JIuHelHas W yrioBas CKOPOCTH.
LlenTpocTpeMUTEIbHOE YCKOPEHHE
8.8 [TepBriit 3axkoH HeroToHa
8.9 Bropoii 3akon HeloTona
8.10 Tpertuii 3akon HeroToHa
8.11 [IpyrHIMD cynepno3uuuu cui
8.12 Cuna ynpyrocrtu. 3akoH ['yka
%13 Cuna TpeHHs: cujia TPEHHs CKOJIbKEHHUS, CUla TPEHUS
' MOKOSI, APYTUE BUIBI TPCHUS
%14 Cuna TSKECTM M 3aKOH BCEMHUPHOTO TSITOTEHHUS.
' YckopeHnue cBOOOHOTO TaIeHUS
e Jewxenue  mnaHer  Bokpyr  Comnma.  IlepBas
' KocMuYeckasi ckopocTb. HeBecomMocTs U meperpy3ku
816 PaBHOBecue MaTepraibHON TOYKU. AOCOIOTHO TBEPIOE
' TEJ0
%17 PaBHOBecue TBEpPAOro Tena C 3aKpEIIEHHOH OCBIO
' BpaieHus. MoMeHT cuiibl. LleHTp TsxecTu
8.18 Nmnynec tena. 3menenue umnyinbca. IMmynbe cuiibl
8.19 3aKOH COXpaHEHUsl UMITYJIbCA
8.20 PeakTuBHOE OBIDKEHUE
8.21 Mexanudeckas paboTa U MOIITHOCTh
829 PaGora cun TspKkecTH, ympyroctH, TpeHus. CBA3b
' SHEPTUU U pabOTHI
823 [loreHunanbHas BSHeprus Tena, MNOAHATOTO  Haj
. MOBEPXHOCTBHIO 3eMIIH
8.24 IToreHnManbHas SHEPIUs CKATON IIPYKUHBI
Kunernueckas »Heprus. Teopema O KHHETHUYECKOU
8.25
SHEPruu
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON PHEPIUH




8.27

[IpakTuyeckue paboOTHI:
Onpenenenue CpeaHEl CKOPOCTH CKOJIBKEHHUs Opycka
WIN JBIKEHHS IIapUKa M0 HAKIIOHHOM MJIOCKOCTH.
Omnpenenenne yCKOPEHHsI Tella TP PAaBHOYCKOPEHHOM
IBIDKEHUH 110 HAKJIOHHOM IVIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH TMYTH OT BPEMEHH IpHU
PaBHOYCKOPEHHOM  JBIDKEHHMHM  0€3  HadaJbHOM
CKOpOCTH.
[IpoBepka THUMOTE3BI: €CIU TNPH PaBHOYCKOPEHHOM
JBWKEHUU 0e3 HavalbHOM CKOPOCTH ITyTH OTHOCSTCS
KaK P HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIHE
MIPOMEKYTKH BPEMEHU OJTMHAKOBHI.
UccnenoBanue 3aBHCUMOCTH CHUTBI TPEeHUS
CKOJIBXKEHHUS OT CHITBI HOPMAITBHOTO JIABJICHUSI.
Onpenenenne KodPPUIMEHTA TPEHUS CKOTBKECHHUS.
Ornpenenenne )KECTKOCTH MPYKUHBI.
Onpenenenve  paboOThl  CUJIBI  TPEHUA  TPHU
PaBHOMEPHOM JIBM)KEHUHU Tella MO0 TOPU30HTAIbHOMN
MOBEPXHOCTH.
Omnpenenenre pabOThl CUJIBI YIIPYTOCTH MPHU MOIBEME
rpy3a C  HCIOJIb30BAHMEM  HEMOJABIKHOTO U

IIOJBHMKHOI'O OJIOKOB

8.28

duznyeckue SIBICHUS B mpupoac: MpUIMBbEI U OTIIHMBEI,
JABHXKCHUC IIJIIAHET ConHegHoM CHUCTCMbI, PCAKTHBHOC

JABVXXCHUE )KMBBIX OPraHUu3MOB

8.29

Texuuueckue YCTpOﬁCTBaZ CIINAOMCETP, JaT4YnKH1

IMOJIOKCHHS, PACCTOSAHUA U YCKOPCHU A, PAKCTBL

MEXAHUWYECKHUE KOJIEFAHWA 1 BOJIHBI

KonebarennsHoe JABUKCHUC. OcHOBHEBIE XapPaKTCPUCTUKHU

> KOJIEOaHUH: TepHO/I, YacTOTa, aMIUIUTY1a

92 Marematuueckuit 51 NIPY>KUHHBIN MasiTHUKH.
. [IpeBpaiienue sHEprux Mpu KoJiedaTeIbHOM JIBUKEHUU

93 3aryxaromue KosiebaHus. BpIHyX/IeHHBIE KOJIeOaHUs.

Pesonanc

94

Mexanndeckue BOIHBI. CBOMCTBA MEXaHHMYCCKUX BOJIH.




[IpoonbHBIE M MOINEpEeYHbIE BOJHBIL. [[MHA BOJHBI U
CKOpOCTb €€ paclpoCTpaHeHHs. MexaHn4eCKue BOJIHBI

B TBEPIOM TEJIE€, CEICMUYECKUE BOJIHBI

9.5 3Byk. [')pomMKOCTh 1 BbIcOTa 3ByKa. OTpakeHue 3ByKa
9.6 NHudpa3Byk u yabTpa3Byk
[IpakTnueckue pabOThI:
e OnpeniesieHe  4YacTOTBI W Mepuoja  KojeOaHui
MaTEeMaTHYECKOTO MasTHUKA.
e OnpeniesieHe  4YacTOTBI W Mepuoja  KojeOaHui
NPYKHHHOTO MasiTHUKA
e liccrieioBanvie  3aBHCHMOCTH  IepHojJa  KojeOaHWi
9.7 MIOJ/IBEIIIEHHOTO K HUTH TPYy3a OT JITTUHBI HUTH.
e lccrenoBanne 3aBHCHMOCTH IepHoJia KojeOaHWH
MPYKHHHOTO MasiTHUKA OT MacChI Tpy3a.
e [IpoBepka HE3aBHCHMOCTH TIEpHOJa KOJICOAHHH Tpy3a,
MOJIBEIIEHHOTO K HUTH, OT MacChl Tpy3a W KECTKOCTH
PYKUHBIL.
e lI3Mepenne yckopeHus cBOOOIHOTO MaAeHUS
Qduznyeckue SBICHHUS B MPUPOJIE: BOCHPUATHE 3BYKOB
9.8 )KUBOTHBIMH, 3€MJICTPACEHUE, CEUCMUYECKUE BOJIHBI,
I[yHaMH, 5XO
99 Texnuyeckne yCTpOMCTBA: 3XOJOT, HCIOIb30BAHHE

yIbTpa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMATI'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

9HeKTp0MaFHI/ITHOC I10JIC. 3J'IeKTpOMaFHI/ITHbIC BOJIHBI.

101 CBoOIICTBA AJIEKTPOMArHUTHBIX BOJIH

10.2 [lIxana 3MeKTpPOMAarHUTHBIX BOJIH

10.3 DneKkTpoMariuTHas npupoaa cBera. CKOpoCTh CBeTa.

' BousHOBBIE CBOliCTBA CcBETA

[IpakTuueckue pabOTHI:

10.4 HN3yueHue CBOWCTB  DIEKTPOMAarHUTHBIX BOJH  C
MOMOIIBI0 MOOMIIBHOTO TenedoHa

105 Ouznyeckue SBICHUS B TMpHpPojAe: OHOIOTUYECKOE

JIeiicTBHE BUJIHUMOTIO, yJILTpa(bI/IOJICTOBOFO )41




PEHTIE€HOBCKOI'O U3IIy4CHUI

10.6

Texauueckue YCTpOMCTBA: HCIIOJIb30BAHUE

SJICKTPOMArHUTHBIX BOJIH IJIA COTOBOH CBS3HU

11

CBETOBBIE A4

BJIEHMA

11.1

JlydyeBas mozensb cBera. MicTouHuku cBeta

11.2

[IpssMosMHENHOE PAcIPOCTPAHEHHUE CBETA

11.3

Otpaxenue cBeta. [Imockoe 3epkano. 3aK0H OTpaKEHUs

CB€Ta

114

[Ipenomnenue cBera. 3akOH MpPEJIOMIICHUS CBETA.

[ToxHOE BHYTpEHHEE OTPAKEHHE CBETA

11.5

JInnza. Xox yden B IMH3E

11.6

Onrtrueckass cucrema ¢oToanmapara, MUKPOCKOTA H

TCJICCKOIIa

11.7

I'maz kak onruyeckas cucrema. bianzopykocts u

JAJIbHO30PKOCTh

11.8

Paznoxenune 6emoro ceera B criekTp. OnbiTel HeloTOHA.

Clio)xeHue CeKTpaJIbHBIX IIBETOB. [[ucnepcus ceeta

11.9

[IpakTrueckue paboOTHI:

HccnemoBanne  3aBHCHMOCTH  YIja  OTPa)KCHUS
CBETOBOTO JIy4a OT yIJia MaJICHusl.

M3yueHne XapakTepUCTHK HM300paKCHUs TpeaMera B
TUTOCKOM 3€pKaJie.

HccnenoBanre 3aBHCHMOCTH — yrila  TPEIOMIICHUS
CBETOBOTO JIyda OT yrjla MaJeHHs Ha TPaHUIIe «BO3TYX
— CTEKJIO».

[Monyyenne n300paXKeHH C MOMOIINBIO COOUpAIOIICH
JIVH3BI.

Omnpenenenre (HOKYCHOTO PACCTOSHUS U ONTUYECKOM
CHUJIBI COOMPAIOIIEH JIMH3HI.

OnBITHI MO Pa3I0KEHUIO OEJIOTO CBETa B CIIEKTP.
OneITHl IO BOCHPUATHIO IIBETa MPEIMETOB MpPU HUX

Ha6J'IIO,I[eHI/II/I 4ucpe3 IBCTOBBLIC (bI/IJ'IBTpBI

11.10

du3znyeckue SBICHUS B npupoaec: 3aTMCHUA CO.IIHI_Ia n

.HYHBI, OBCTa TCJ, OITHUYCCKHUC ABJICHUS B aTMOC(I)Cpe




(uBet HeOa, pedpakius, paayra, MUPax)

1111 Texauueckue yCTpOMCTBA: OYKH, [IEPUCKOII,
' ¢doroanmapar, ONTUYECKHE CBETOBOIbI
KBAHTOBLGLIE SABJIEHUA
121 OmnbiTel Pezepdopna u 1uiaHeTapHas MOJENb aTOMA.
' Monens aroma bopa
122 Hcnyckanne u mnorioiieHue cBera atoMoM. KBaHTBHI.
' JInnenyaTele CIIEKTPHI
12.3 PagnoaxtuBHOCTE. Anb(a, 6eTa- U raMMa-u3IydeHus
124 Crpoenune artomHoro sapa. Hykinonnas Mojaens
' aTOMHOTO siapa. M30Tomnsl
125 PagnoaxTtuBHble npeBpamienus. [lepuon mosypacmnana
' ATOMHBIX sJep
126 SnepHble peakuuu. 3aKOHBI COXPAHEHHUs 3apsAI0OBOTO H
' MacCOBOTO YHUCEI
12.7 DHeprus CBsI3U aTOMHBIX s1iep. CBA3b MACChI U DHEPTUU
12.8 Peakunu cunTe3a u neneHus saep. MIcTouHUKM >Hepruu
12 ' CoumHIia 1 386311
12.9 Snepnas osHepreruka. JleWicTBHE  pagMOaKTUBHBIX
' M3IIyYCHUI HA )KUBBIE OPraHU3MBI
[TpakTuyeckue paboOThI:
HaOnronenue CIUIOIIHBIX M JMHEWYAThIX CIEKTPOB
12.10 U3ITy4ECHUS.
HccnenoBaHue TPEKOB: M3MEPEHUE JHEPTUM YaCTHULIBI
0 TOPMO3HOMY TyTH (110 poTOrpadusim).
W3mepenune paguoakTUBHOTO GoHa
®dusnyeckue SBIECHUS B IPUPOJE: ECTECTBEHHBIN
pazroaKTUBHBIN ¢oH, KOCMHUYECKHE TIy4H,
12.11 PaAMOAKTUBHOE W3IIy4EHHE MPUPOAHBIX MUHEPAJIOB,
JNEMCTBUE PAaJUOAKTHBHBIX M3IYYEHHH HAa OpraHu3M
YeJI0BEKa
1213 Texuuueckue YCTPOMCTBA: CIIEKTPOCKOII,

HHI[HBH)IyaJ'ILHLIfI AO3HUMETP, KaMEpa Bunscona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpedoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0230BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/1bHOIi
NporpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

[lonumanue ponu  GU3MKM B HAydyHOM  KapTUHE  MHUDA;
chopMUPOBAaHHOCTh 0a30BBIX MPEICTABICHUN O 3aKOHOMEPHOU CBS3U
U TO03HAaBAEMOCTH SIBJICHUM NPUPOJBI, O POJM HKCHEPUMEHTa B
¢uzuke, o cucreMooOpasyrouell poau (U3UKK B Pa3BUTHUU
€CTECTBEHHbIX HAayK, TEXHHKH M TEXHOJOrud, o0 HBOJIIOLUU
(bMBUYECKUX 3HAHWM M WX POJU B IEJIOCTHON €CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE POCCHUHCKUX U 3apyOeKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHHUE MPOIIECCOB OKPYKAIOLIETO

MHUpa, pasBUTHUC TCXHUKU U TEXHOJIOTHI

3HaHUS O BHJAX MaTepuu (BEIIECTBO M TOJE), O IBWKCHUU KaK
crioco0e CyIIecTBOBaHUS MaTepun, 00 aTOMHO-MOJICKYJIIPHON TEOPUH
CTPOCHHUSI BEIIECTBA, O (U3UYECKON CYIIHOCTH SIBICHUIN TPUPOIBI
(MEXaHWYECKHX, TEIUIOBBIX, OJJCKTPOMATHUTHBIX W KBaHTOBBIX);
YMEHUE pa3jinyaTh SBJICHHS [0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIBITOB, IEMOHCTPHPYIOLINX JaHHOE (PU3NIECKOE SIBIICHUC;
YMEHHUE paclio3HaBaTh MPOSBICHUE U3yYCHHBIX (DH3UUECKUX SBICHUN
B OKpYXKAlOIIEeM MHUpPE, BBIJACISAS WX CYIIECTBEHHBIC CBOWCTBA

(TIpu3HAKH)

Bnagenue ocHoBaMHM NOHSTHUMHOIO almapara M CHUMBOJHYCCKOI'O
SA3bIKa (1)I/ISI/IKI/I M HUCIIOJIb30BAHUC HX JIA PCHICHUSA y‘le6HLIX 3aJa4,
YMCHHEC XapaKTCpHU30BaTb CBOICTBa TCII, (1)I/IBI/IIIGCKI/IC SABJICHHUA H

ITPOLECCChI, UCTIOJIb3YA (I)YHI[aMeHTaJ'IBHBIe H SMITUPUYCCKHUEC 3aKOHBI

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

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

Bnanenne ocHOBaMM METOJOB HAy4YHOIO TIIO3HAHHUS C YYETOM
coOnrofeHns mpaBuil 0€30MacHOTO TpyJAa: HaOmroaeHue (U3NYECKUX
SIBIICHUWI:

YMCHHE CaMOCTOATCIILHO CO6I/IpaTB SKCIICPUMCHTAJIBHYIO YCTAHOBKY




W3 JaHHOTO Habopa 00OpyIOBaHUS MO MHCTPYKIIUH, OMUCHIBATH XOJ
OTIBITA U 3AMHCHIBATH €T0 PE3YyNIbTaThl, (POPMYITUPOBATH BHIBOIBI;
MPOBEACHUE TPSMBIX M KOCBEHHBIX H3MEPEHHUH (PU3MUECKUX BEITHUNH:
YMEHHE IUIAaHUPOBATh HW3MEPEHHs, CaMOCTOSATENILHO coOMpaTh
OKCIIEPUMEHTAIBHYI0 ~YCTAaHOBKY 110 HMHCTPYKIHH, BBIYUCIATH
3HaYCHHWE BEJWYMHBI M aHAIM3UPOBATH TOJTYYEHHBIE PE3YIbTATHI C
Y4€TOM 33JaHHOU ITOTPEIIHOCTH PE3YyJIbTaTOB U3MEPEHUM;
NPOBEICHUE  HECIOKHBIX  OKCICPUMEHTAIBHBIX  HCCIICIOBAHUM;
CaMOCTOSITEIEHO  COOMpaTh  AKCIIEPHUMEHTAIBHYI0 YCTaHOBKY U
MPOBOJUTH  HMCCIENOBAaHWE TIO0  WHCTPYKIUH,  IPEICTABISATH
MOJIydeHHbIE 3aBUCHUMOCTH (PM3UYECKUX BEIMYHMH B BHUJE TaOIUI] U
rpaMKOB, YYUTHIBATh MIOTPEITHOCTH, JIEJIATh BHIBOJIBI IO PE3YIIbTaTaM

HCCIIEI0BaHUs

[lonumanue  XapakTepHBIX  CBOHCTB  (DU3MUYECKUX  Mojeneu
(MaTepuasibHast TOYKa, aOCOJIFOTHO TBEPIOE TEJO, MOJIEITH CTPOSHUS
ra3oB, JXKUAKOCTEH M TBEPABIX TeN, IUIAHETapHas MOJENb aToMa,
HYKJIIOHHAsi MOJIEJIb aTOMHOTO s/ipa) U YMEHHE MPUMEHSTh UX A

00BICHEHUS (PU3UIECKUX MPOIIECCOB

YMmenue 00bACHATh (PU3UUECKHE MPOIECCHl U CBOMCTBA TE€Jl, B TOM
yyclie M B KOHTEKCTE CHUTYyallUd MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISIBIISITh IPUUNHHO-CIICICTBEHHBIE CBA3H U
CTPOUTH OOBSICHEHHE C OMOPOM Ha U3y4yEHHBIE CBOMCTBA (PU3NYECKUX

ﬂBJ'ICHPIﬁ, (bI/I?)I/I‘ICCKI/Ie 3aKOHbI, 3aKOHOMCPHOCTH 1 MOJCIIN

YMeHue pemath pacué€THele 3aaaud (Ha Oaze 2 — 3 ypaBHEHHH),
UCTOJB3YS 3aKOHBl W (OPMYJNBI, CBsI3bIBatONIME  (pU3HUECKHE
BCJIMYMHBI, B YACTHOCTH, 3allMChIBATh KpPaTKOE YCJIOBHE 3ajauW,
BBISIBJIAT HEJOCTAIONIUE JaHHBIC, BBHIOMPATh 3aKOHBI M (HOPMYIIBI,
HEOOXO0IUMBIC ISl € PEIICHUs, MCII0JIb30BaTh CIIPABOYHBIC JIaHHBIC,
NPOBOJUTh PACUYEThl W OICHUBATh PEATUCTUYHOCTH TOJIYYECHHOTO
3HaueHUsl (PU3MYeCcKOl BETUUYMHBI; YMEHUE OMpPENeNsITh Pa3MEPHOCTh

(I)I/ISI/I‘IGCKOI\;I BCJIIMYHHEI, HOJ'Iy‘ICHHOfI IIpU pCUICHUU 3a1a9YUn

YmMmenue XapaKTepru30BaTb MPUHIUIIBI JEHUCTBUS TEXHHUYECKHUX
YCTpOﬁCTB, B TOM 4YHCJIC OBITOBBIX HpI/I60pOB, U TIPOMBIIIJICHHBIX
TCXHOJIOTHYCCKUX IMPOLECCOB IO UX ONMHNCAHWIO, UCIIOJIb3YSA 3HAHUA O

CBOMCTBaxX (I)I/I3I/I‘-ICCKI/IX SIBICHUH U HCOGXOI{I/IMLIG (pI/IBI/ILIeCKI/IC




3aKOHOMEPHOCTH

10

YMeHHe HCIOoNb30BaTh 3HAHUS O (PU3HUECKUX SBICHHUAX B
MOBCETHEBHOM KHM3HM s oOecrieyeHHs O€30MacHOCTH  NPH
oOpamiernn ¢ OBITOBBIMH ~ NpHOOpaMH W TEXHHYECKHUMH
YCTPOWCTBAMH, COXPAHEHHUS 3/I0pOBbSI W  COOJIONEHUS HOPM
9KOJIOTMYECKOTO TIOBEICHHS B OKpYXKAaIOIIeH cpeae; IOHUMAaHUe
HEOOXOIMMOCTH TIPUMEHEHHsI JOCTIKCHHIA (U3UKH W TEXHOJIOTHUH

IJIg paliMOHAJIBHOTO IMPUPOJ0IIOJIE30BaHUS

11

OnelT moucka, HpeoOpa3oBaHUs M MPEACTaBICHUsS HHMOPMALUU
(U3MYECKOTO COJEP)KAaHUA C MCMOJIb30BAaHUEM HHPOPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHHUE OILIEHHMBATh JOCTOBEPHOCTH
MOJy4eHHOU wuH(OpMalMu Ha OCHOBE HWMEIOIIMXCS 3HAHUU |
JOTIONTHUTEIbHBIX ~ MCTOYHHUKOB, YMEHHME  HCIOJIb30BaTh  IpH
BBITIOJIHEHUHM Y4YEOHBIX 33JaHUN HAY4YHO-NOMYJISIPHYIO JIUTEpaTypy
(bu3nuecKoro cojaep)KaHMsl, CIPAaBOUYHbIE MaTepUaibl, PECYpPChl CETU
Wnrtepner; BnageHue 0a30BBIMM  HaBBIKAMHM  NpeoOpa3oBaHUs
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 COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D

IO ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
1 MEXAHUWYECKUE SABJIEHUA
1 Mexannueckoe BWKeHue. MarepuanbHas Touka. Cuctema  oTcuéra.
' OTHOCHUTENBHOCTD ABHXKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe aBHKeHue. CpenHsis ckopocTb. Popmyna i
1.2 BBIYMCIIEHUS CpeHeN ckopocTu: v = S/t
PaBHOMepHOE mpsIMOJIMHENHOE ABMKEHUE. 3aBUCUMOCTh KOOPAMHATHI Tela OT
BPEMEHH B CIIydae PaBHOMEPHOTO MPSMOJMHENHOTO JIBUKECHHUS:
13 (1) =x,+vt
I'padukn 3aBHCHUMOCTH OT BpPEMEHU JJsi TMPOEKIHMH CKOPOCTH, MPOEKIUU
MepeMEeNIeHus, MyTH, KOOpPAMHATBI NPU PABHOMEPHOM IPSMOJIMHENHOM
JBUKEHUN
3aBUCUMOCTh KOOpPJAMHATHl TEJla OT BPEMEHHM B CIydae PaBHOYCKOPEHHOTO
MPSIMOJIMHENHOTO ABUKEHUS:
1
Sl =v,, #1+a,* ;
2
@opMynbl U1l MPOEKUHUHM MEPEMELIEHUs, MPOEKUNU CKOPOCTH U IPOEKLIHH
YCKOPEHMS IPU PABHOYCKOPEHHOM MPAMOJUHEHHOM JIBUKEHUU:
2
1.4 5. (D=0, -F—I—ﬂ].-%.
U.\'('f) =Upy T4, 1,
a,(f) =canst,
Ul.‘fz - Ul.'rz =2JT.S'_T
I'paduky 3aBUCHMOCTH OT BpPEMEHH Il TPOEKIUH YCKOPEHUs, MPOECKIUH
CKOPOCTH, IIPOEKIUU IEPEMEILIEHUs, KOOPAUHATBI IIPU PaBHOYCKOPEHHOM
IPSIMOJIMHENHOM JABHKEHUU
CBobGoaHoe maaenue. Popmyibl, ONUCHIBAIOIIKME CBOOOJHOE MaJieHHE Tela I0
1.5 BEPTUKAIM (ABM)KEHHE Tejla BHU3 WM BBEPX OTHOCHUTENIBHO IOBEPXHOCTH

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




MIPOEKIIMM CKOPOCTU M KOOPAMHATHI NpU CBOOOJHOM TaJE€HUU Tejla IO

BEPTUKAIIN

CKopoCTh pPAaBHOMEPHOIO JBIKEHHUs Teja M0 OKpyxHocTh. Hampasienue
CKOpOCTH.

@opmysia g BBIYKCICHHUS CKOPOCTH YEPE3 PAIUYyC OKPYKHOCTH U MEPHUOJ

oOpareHus:
2nR
L=
T

LlenTpocTpeMuTenbHOE YCKOpeHHe. HampaBieHHe I[eHTPOCTPEMHUTEILHOTO

yckopeHusi. @opmyna Juisi BBIYACICHUS! YCKOPEHHUS :

1.6
2
a. — v
=R
®dopmyra, CBI3BIBAIOIIAS TIEPUO]] M YaCTOTY OOpaIeHuUs:
v = 1
T
Macca. ITnotHOCTh BemecTBa. @opmyia 1l BBIYUCICHHS TIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas puzndeckas BennuuHa. ClI0KeHue Chil
1.9 SBnenue nnepuuu. llepseiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBlIeHHOCTh BEKTOpPA YCKOPEHHUS TeJla M BEKTOpa CUJIbI, ICUCTBYIOIIEH HA
TEJI0
Bzaumopenicteue ten. Tpernit 3akoH HeroToHa:
1.11 F. 21 = _P-l—}E
12 Tpenue nokosi U TpeHUe CKONIbKEeHUs. DopMyIia i BEIYUCIECHUS MOJTYJIS CHUIIbI

TPCHUS CKOJIbXKCHUS:




F_=u-N

1.13

Hedopmanust Tema. Ympyrue u Heynpyrue neopmanuu. 3akoH yIpyroi
nedpopmaruu (3akoH ['yka):

F=k-Al

1.14

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

My -1,
F=g L1 _2%
R
Cuna TspKecTd. Y CKOpeHue CBOOOTHOTO TaICHHUS.
dopmyrna JUIsl BBIYUCIEHUS CUJIBI TSHKECTH BONIM3H noBepxHocTH 3emun: F = mg.
JBmxenue mianet Bokpyr Connna. [lepBas kocMudeckass CKOpOCTb.

HesecomocTs u neperpysku

1.15

Nmmnynbe Tena — BekTopHas pu3nyeckas BEIMUMHA.
=m0

Nmnynec cuctemsl Ten. U3MeHneHune umnysbsca. MMmynbe cumbl

1.16

3aKOH COXpPaHCHHS HMITYJIbCA JIJIST 3aMKHYTOW CHCTEMBI TEJ:
D=0, i, U, =const

PeakxtuBHOE JABHIXCHHC

1.17

Mexannyeckasi pabora. @opmyia Jij1sl BBIYUCICHUS PaOOThI CUIIBL:

A=F5ooscx

MexaHuueckasi MOIITHOCTb:

=24
I

1.18

Kunernueckas u NMOTCHIMAJIbHAs SHCPIUA. d)opMyna JJIs1 BBIYUCIICHUA

KUHETHYECKOM OHEPruun:

HE)E
Ey ="

TeopeMa 0 KMHETHYECKOM OHCPTUH. <D0pMyJ1a JIJIsI BRIYMCIIEHUS IIOTEHITUAIbHOM




OHCPI'UH TCJ1a, IOAHATOIO

Hax 3eMuIéii:

E,=mgh

Mexanudeckast SHEPTHUs:

E=E;.+E 2
1.19 3aK0H COXpaHEHHS MeXaHu4eckoi sHeprun. dopmyna a1 3aK0Ha COXpaHEHUS
MEXaHWYECKOM PHEPTUH B OTCYTCTBUE CWII TpeHus: E = const.
[IpeBpareHne MeXaHMYECKON YHEPTUH MPU HATUIUH CHIIBI TPESHMUSL.
[TpocThie MeXaHU3MBIL. «30J0TOE TPABUIIOY» MEXAHHUKH.
Poruar. Mowment cunsi: M - FL
VYcnoBue paBHOBECHS phlyara:
M +M +..=0
1.20
[ToaswxHbIN 1 HeMOABWKHBIN O0510Ku. KITJI mpocThIXx MeXaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
JlaBiienue TBEpIOTO TeEA.
dopmyna s BBIYUCICHUS JABJICHHS TBEPAOTO Tena:
_F
pP= G
e JlaBnenue raza. AtmocdepHoe JaBiacHuUE.
' I'mapocraTuyeckoe naBiieHHE BHYTPH KHIKOCTH.
dopmyna sl BBIYUCICHUS 1aBJICHUS BHYTPHU KUIKOCTH:
P=pgh+ D,
1.22 3axoH [lackans. I'mapaBaudeckuil npecc
3akoH Apxumena. @opmyna a1 ONPECICHHUS BbITAJIKUBAIOUIEH CHUJIBI,
JNEHCTBYIOUIEH Ha TEJNO, NOTPYKEHHOE B )KUIKOCTh WM Ta3:
1.23

F_jlm_ =pgV

Ycnopue nnaBanus Tena. [lmaBanue CYAOB U BO3QYyXOIIJIAaBAHUC




1.24

Mexannueckue KoyieOaHus. AMIUIMTYIA, TEPHOJ W YacToTa KoJeOaHH.

®opmyra, CBSI3BIBAIOIIAS YACTOTY M IIEPUO]] KOJIeOaHU:

1.25

MaremMartnueckuii M NPYKMHHBIM MasaTHUKU. IIpeBpamienue 5sHepruu npu

KOJIE0ATEIFHOM JIBIDKCHAN

1.26

3aryxaromue Koyiebanus. BernyxneHusie konebanus. Pesonanc

1.27

MexaHU4eCcKHue BOJIHEL HpO}lOJ'II)HI)IG N TIOIICPCUYHBIC BOJIHBI. I[J'H/IH& BOJIHBI U

CKOPOCTh PaCHpOCTPAaHECHHUS BOJIHBI:

h=v-T

1.28

3Byk. I'poMKOCTh U BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOM BOJIHBI Ha TPaHMIIE

IByX cpell. IHpa3Byk U ynbTpa3ByK

1.29

Ipakmuueckue pabomol

N3Mepenne cpenHeil MIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIBI; KECTKOCTH
MPY>KUHBL;, KOAh UIIMEHTa TPEHUSI CKOJIBKEHUS; PAOOThI CHUJIBI TPEHHS, CHIIbI
YIPYTrOCTH; CPEeIHEH CKOPOCTH IBMKEHMsI Opycka MO HAKIOHHOM IUIOCKOCTH;
yCcKOpeHusi Opycka Mpu JBWKEHHHM IO HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuojga KojeOaHUM MaTeMaTH4YeCcKOro MasTHHKA,; YacTOThl M IepHoja
KoJieOaHu MPY)KMHHOTO MAasTHHKA; MOMEHTA CHUJIbI, IEHCTBYIOIIETO0 Ha pblYar;
paboThl CUJIBI YIPYrOCTH MHpPHU MOABEME Tpy3a C MOMOIIbI HEMOJIBHXHOIO
0510Ka; paboThl CHIIBI YIPYTOCTH HPU MOABEME Ipy3a ¢ MOMOIIBIO MOJIBUXKHOTO
0JI0Ka.

HccnenoBanue 3aBHUCHMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MHOrpY:KEHHOMN
YacTU TeJa U OT IMUIOTHOCTH KUJKOCTU; HE3aBUCUMOCTH BBITAIKHBAIOLICH CHJIBI
OT MAacCChI T€JIa; CUJIbI TPEHUS CKOJIBKEHHSI OT CHIIbI HOPMAJBHOTO JTaBJICHUS U OT
poJla TIOBEPXHOCTHU; CHJIbI YIPYTOCTH, BO3SHHUKAIOIIEH B MPYKUHE, OT CTEHCHH
nedopManuu MpyKUHBI, YCKOpEeHUs: OpycKa OT yriia HakJOHa HampaBJSIOUICH;
nepuoja (4acToThl) KoJeOaHUN HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEepHOJa
KoJe0aHu MPYKUHHOTO MasTHHKA OT MacChl Ipy3a U KECTKOCTU MPYKHUHBL
UCCIIEJIOBaHNE HE3aBUCHUMOCTH MepuojJia KoJIeOaHW HUTSHOTO MAasTHHKA OT

MacCChI I'py3a. HpOBepKa YCJIOBUA PABHOBCCHUS pblUara

1.30

Qusuueckue s6NeHUs 6 npupode: TPUMEPbl JABWKEHUS C Ppa3IMYHBIMU
CKOPOCTSIMU B KMBOU M HEKUBOI MPUPOJE, NENCTBUE CUIIBI TPEHHUS B IPUPOJE U

TCXHUKEC, MNPUIHMBbBI W OTJIHBBI, IABWXCHUC IIJIAHCT ConHeyHoi CUCTEMBEI,




PEaKTUBHOE JIBU)KCHHUE JKUBBIX OPraHU3MOB, PbIYaru B TEJIE YEJIOBEKA, BIMSHUE
aTMOoc(EepHOro JaBJICHUS HA JKUBOM OpraHu3M, IUIaBaHHE pbIO, BOCIPHITHE

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

Texnuueckue ycmpoftcmea: CIIMAOMCTpP, AATYHUKU IIOJIOKCHHUA, PACCTOAHUA U
YCKOPCHUA, IAUHAMOMCTpP, I[MOAIIHUIIHWUKH, PAKETbl, pbIyar, HOI[BI/I)KHBIﬁ u

HeHOI[BH)KHBIﬁ 6J'IOKI/I, HAaKJIOHHAsA IIJIOCKOCTb, IPOCTHBIC MCXAHU3MbI B 6I)ITy,

13l COOOIIAIOIUECs COCY/bl, YCTPOMCTBO BOJOIPOBOJA, THAPABIMYECKUN TMpece,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HACOC, apeoMeTp, IXOJIOT,
WCTIOJIb30BAHUE YIIBTPA3BYKa B OBITY U TEXHUKE

2 TEITJIOBBIE SABJIEHUA
OCHOBHBIE  TIOJIOKEHUST  MOJIEKYJISIPHO-KMHETHUECKOM TEOPUU  CTPOCHMS

2.1 BemecTBa. Mojenu TBEPAOTO, KUAKOTO M ra3000pa3HOTO COCTOSIHUI BEIIEeCTBA.
Kpucrannmaeckue u amopdusie Tena

- JIBmwkenne wyactuiy BemecTtBa. CBS3b CKOPOCTH JABWXKCHHUS YaCTHI[ C

' Temneparypoil. bpoynoBckoe aBmxenue, 1upPyzust

2.3 CmaunBaHuE U KallWJUISIPHBIE SIBJICHUS

2.4 TermoBoe pacimpeHue U coxaTue

2.5 TennoBoe paBHOBecHE

)6 Buytpennsas sneprus. PaGota u Temsomnepenaya Kak cHocoObl H3MEHEHHS

' BHYTPEHHEHN 3HEprun

2.7 Bunel Tenonepenayn: TeMIONPOBOJHOCTh, KOHBEKIUS, U3TyUYEeHUE
Harpesanue wu oxmaxzaenue Ten. KomumdectBo  TemnoTel. Y jaenbHas
TETIIOEMKOCTB:

2.8
O=am(t,—1)
3aKOH COXpaHEHUs SHEPIMM B TEIUIOBBIX Ipoleccax. YpPaBHEHHE TEIIOBOTO
OayaHca:

2.9

QO +0, +..=0
Ucnapenne u xonzaeHcamus. V3mMeHeHUE BHYTpEHHEH HHEpPruM B Ipoliecce
510 WClapeHuss ¢ KoHAeHcanuu. Kumenume KuAKOCTH. YenbHas TemioTa
. napoo6pazoBanus: L = Q/m
2.11 Bnaxxnocts Bo3ayxa




2.12

[InaBnenne wu kpucraymsauus. I3MeHeHHEe BHYTPEHHEH DJHEpPruM IIpH

IUIaBJICHUU U KPUCTAJUIU3allH. yI[eJIBHaS'I TCIJIOTA IIJIaBJICHUA

,_0

m

2.13

BHyTpeHnHss dHEeprus cropanus TOIUIMBA. Y IeJbHAs TEIJIOTa CTOPAHMS TOILIMBA:
q=0/m

2.14

[punnuns! padots! Termnosbix aurateneil. KI1/1 rermoBoro apurarens

2.15

Ipakxmuueckue pabomoi

H3mepenne yaenpHOM TEIIOEMKOCTH METAJUIMYECKOTO LWIMHAPA; KOJIHYECTBA
TEIUIOThI, MOJy4YEHHOTO BOJOW KOMHATHOW TeMmIepaTrypbl (QUKCUPOBAHHOM
Macchl, B KOTOPYK OMNYIIEH HAarpeTsli LWIMHAP; KOJHMYECTBA TEIUIOTHI,
OTJAHHOI'O HAarpeThIM LWJIMHIPOM, TOCIE ONYCKaHHsS €ro B BOJYy KOMHAaTHOW
TEMIIEpaTypbl; OTHOCHUTEIBHOM BIIAJKHOCTH BO3[yXa; YJEIbHON TEIUIOTHI
mIaBjaeHus JpAa. McecnegoBaHue WM3MEHEHHsI TEMIIEpaTyphl  BOJBI  IIPH
pa3IUYHBIX YCJIOBUSX; SIBJIEHUS TEINIOOOMEHA NPU CMEIIMBAHUHU XOJIOJAHOM M

ropsiueii BOJIbI; TpoIiecca HCIapeHust

2.16

Qusuueckue s61eHUs. 8 npupode: TIOBEPXHOCTHOE HATSKEHHE U KallWJUIIpHbIC
SBJIEHUSI B MPUPOJE, KPUCTAIIBI B mpHupoje, uznydenue CoJiHLa, 3aMep3aHue

BOJ0EMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHera

2.17

Texnuueckue ycmpoticmea: KalWUIApbl, TPUMEPbl UCIIOIB30BAHUS KPUCTAIJIOB,
KUJKOCTHBIM TEPMOMETp, JAaTUUK TEMIIepaTypbl, TEPMOC, CUCTEMa OTOIJICHUS
JIOMOB, TUIPOMETPBI, IICUXPOMETp, MMapoBasi TypOMHA, JBUTATENb BHYTPEHHEIrO

CropaHus

OJIEKTPOMAI'HUTHBIE SBJIEHUA

3.1

9J'IeKTpI/ISaI_II/I$I TCII. I[Ba BH A SJICKTPHUYCCKHUX 3apsAa0B

3.2

B3aunmopeiictBue 3apskeHHbIX Tell. 3akoH KynoHna

33

3aKkoH COXpaHCHUS JJICKTPUYCCKOTO 3apsaa

34

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

CYIICPIIO3UIUH DJICKTPUICCKUX moJjien (Ha Ka4CCTBCHHOM ypOBHe)

3.5

Hocurenn QJICKTPUYCCKUX 3apsAd0B. I[eflCTBHe SJICKTPUYICCKOTO TIOJId Ha

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

3.6

[TocTosiHHBIN 3neKkTpuyecKuid ToK. JlecTBUs anekTpuyeckoro Toka. Cuia Toka.




Hanpsixenue.
I=q/t,U=A/

DJIEKTPUYECKOE COMPOTUBJICHHUE. Y ICTbHOE IEKTPUIECKOE COTIPOTUBIICHHE:

3.7 R = pl/S
38 3akon OMa jig ydactka anekrpuueckoit nenu: I = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
I =I,:U=U,+U,; R=R,+R,
1 1 1 2
3.9 [TapannensHOE COETUHEHHE MPOBOHIUKOB PABHOTO COMMPOTHBIICHHUS:
U=U;I=1+1;R=2.
2 2 P
Cwmerranable COSAMHEHUS TTPOBOTHUKOB
3.10 PaboTa u MomHOCTH AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH J[xoynsa — Jlenna:
3.11 O=I"R-t
312 OnbiT Opcrena. MarHuTHOE TOJI€ MPSAMOrO MPOBOJHHMKA C TOKOM. JIMHUM
MarHUTHOW MHIYKIIHH
113 MarautHoe MoJi€ MOCTOSHHOTO MarfHura. B3anMoaeicTBHE HOCTOSIHHBIX
MarHuToB
3.14 JlelicTBME€ MarHMTHOTO TOJISl Ha MPOBOJIHUK C TOKOM
3.15 Onbitel @apazes. SBneHue anekTpoMariuTHol nHAykuuu. [Ipasumno Jlenua
Ipaxmuuecxue pabomoi
e ll3MepeHue  BIEKTPUUECKOTO  CONPOTUBIIEHHUA  PE3UCTOPA;  MOIIHOCTH
ANEKTPUYECKOTO TOKA; PabOTHI ANEKTPUIECKOTO TOKA.
3.16 | ¢ HccrnenoBaHue 3aBUCUMOCTH CHJIbl TOKa, BO3HUKAIOUIETO B IMPOBOJHHKE

(pesncmpbl, J'IaMl'IO‘-IKa), OT HaIIPSAKCHUA Ha KOHIAX MPOBOJHHKA; 3daBUCUMOCTH
COIIPOTUBJICHUA OT MJIMHBI IPOBOJHUKA, TUIOIAAU €TI0 MOICPEYHOI0 CCYCHUA U

YACIBHOTO COIIPOTUBJICHHUAL.




[IpoBepka nmpaBuia A1 IEKTPUUECKOTO HAMPSIKEHUS IPU MOCIEA0BATEIBHOM
COEIMHEHUHU IIPOBOJHUKOB; IpaBWia JUIsl CHJIbl 3JIEKTPUYECKOTO TOKA IIPH

NapajuieIbHOM COEIUHEHUH ITPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue s61eHUs 8 Npupooe: DIEKTPHUUECKUE SBICHHUS B arMmocdepe,

3.17 AIIEKTPUYECTBO >KUBBIX OPTaHU3MOB, MarHUTHOE TOJie 3eMIId, JPei( MOIIOCOB,
POJIb MATHUTHOTO TOJIS TSI )KU3HH Ha 3eMiIe, TIOJISIPHOE CUSHUE
Texunuueckue ycmpoucmea: O3IIEKTPOCKON, aMIEPMETP, BOJBTMETP, pPEOCTarT,
CU€TUYMK  DIIEKTPUYECKOW  DHEPTrUH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
3.18 HarpeBarelbHbIE AIIEKTPONIPUOOPHI (mpumepsr), AIIEKTPUYECKHE
MPEIOXPAHUTEH, JIIEKTPOMArHUT, ODJIEKTPOJBHUTAaTelIbh IOCTOSIHHOTO TOKa,
TeHepaTop MOCTOSTHHOTO TOKa
3.19 DnexkTpoMarHuTHbIE BOJHBL [1Ikana 37eKTpOMarHUTHBIX BOJIH
3.20 JlyueBas monens cBera. [IpsMonnHeiHOE pacipoCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano
3.22 [Ipenomiienne cBeta. 3aKOH MPEIOMIICHHS CBETA
3.23 Hucnepcus ceera
-~ JIunza. Xox nydeid B nuH3e. POKYCHOE paccTOsSIHUE JIMH3BI. OnTHUYecKas cuia
' muH3el: D = 1/F
3.25 I'na3 xak ontuyeckas cucrema. OnTudeckue npuoopsl
Ipakmuueckue pabomol
e lI3MepeHHe ONTHYECKOM CHIIBI coOMparomiel JHH3bI; (POKYCHOTO pacCTOSHUSA
coOuparomied JuH3bl (IO CBOMCTBY PaBEHCTBA pPa3MEpOB IpeaMeTa MU
n300pakeHMsl, Korjga mpeaMeT paclojioXkeH B JBOMHOM (okyce), MmokazaTeis
3.26 MPEJIOMIICHUS CTEKJIA.
e lccnenoBaHue  CBOMCTBAa  M300pak€HUsS, IOJYYEHHOTO C  HOMOIIBIO
coOuparomiel JUH3bl; W3MEHEHHsI (POKYCHOTO DPACCTOSHUS JBYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTHU YIjla IPeIOMJICHHUs] CBETOBOTO JIyda OT yIJla HaJieHUs Ha
I'PaHUIIE «BO3JyX — CTEKIIO»
197 Qusuueckue s6nenus 6 npupode: 3atmenus ConHua u JlyHsl, nBera Ted,
' ONTHYECKHUE SIBIEHUS B aTMocepe (1BeT Heba, pedpakius, paayra, MUPax)
308 Texnuueckue ycmpoticmea: OYKH, NEpUCKON, (oToanmapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBBIE ABJIEHUA
4.1 PagnoaktuBHOCTh. Anb(da-, Oeta-, raMma-u3nydeHus. Peakuuu anbga-u Oera-




pacriaga

4.2 OmnsiThl Peszepdopna nmo paccesnuto anbha-vactui. [InanerapHas Monens atoma

4.3 CocraB aToMHOTO sizipa. M30Tonsl

4.4 [Tepuoa monmypacnaga aTOMHBIX SiAEp

4.5 SnepHbie peakiuu. 3aKOHBI COXPAaHEHHUS 3apsI0BOI0 M MAaCCOBOTO YUCEN
Qusuueckue s61eHUs 8 Npupode: E€CTECTBEHHBIH pPaJMOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4yd, pPaJUOAKTUBHOE W3JIyYEHUE MPUPOJIHBIX MHUHEPAJIOB,
JeficTBHE paJMOaKTUBHBIX U3JTy4YEHHUI Ha OpraHu3M YeJloBeKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, WHIAUBUAYAJIbHBIN J03UMETp, Kamepa

BI/IJ'II)COHa, AACpHad SOHEPreTuka




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» dusuka: 7-i kiacc: 6a30BbIM YPOBEHb: YyUeOHUK; 3-€ U3/IaHUE,
nepepadotannoe [leprikun .M., UBanos A.M. AkuirionepHO€e 00IIECTBO
«3narenscrBo «lIpocsemenue»

» dusuka: 8- kacc: 6a30BbIN YPOBEHb: YUEOHUK; 3-€ U3JaHUE,
nepepaborannoe [lepsimkun .M., UBanoB A.U. AkurionepHoe 00111eCTBO
«3narenscTBo «lIpocsemenue»

» ®usuka: 9-i knacc: 0a30BbIA YPOBEHb: YUEOHUK; 3-€ U3AaHUeE,
nepepaborannoe [lepsimkun U.M., I'ythuk E.M., BanoB A.W. u np.
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJA
COopHnuk 3a1a4 1o ¢pusuke A.llepsikun

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCBI CETHU
MHTEPHET
Pecypce oubmuorexku [IOK
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