PABOYASA ITPOT'PAMMA

yueOHoOro npeamera «®usuke»

Ju1st oOyyaromuxcst 7-9 KiaccoB



HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIlEro 00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU U TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MpPOrpamMMbl, MPEICTABICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (penepanbHON paboueil mporpaMmbl BOCIIUTAHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

Copepxanue mnporpaMMmbl MO (U3MKE HaMpaBlIeHO Ha (opMuUpoBaHUE
€CTECTBEHHO-HayYHOW TI'PAaMOTHOCTH OOyYaroUIMXcsi M OPTraHU3alui0 HU3yYEHUS
(Gu3MKK Ha JeSITeNbHOCTHOW OCHOBe. B mporpamme mno ¢usuke yyuThIBaroTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM 00y4YeHHs], a TAKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUHBIX yYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsl.

[Iporpamma no ¢u3uke ycTaHaBIMBAET pacnpeaeieHre yueOHoro Marepuaia
no rogam o0yyeHus (IO Kjaccam), MpeasiaraeT NPUMEPHYIO MOCIIe0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUSl MPEIMETHOTO COJCPKAaHUS U
yuéTe BO3paCTHBIX OCOOEHHOCTEH 00yUYarOIIMXCSl.

[Iporpamma 1o ¢usnke pazpaboTaHa C IEJIbI0 OKa3aHUsS METOJUYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

du3zrKa SIBISIETCS CUCTEMOOOPA3YIOIIUM ISl €CTECTBEHHO-HAYYHBIX Y4eOHBIX
PEIMETOB, MOCKOIbKY (PU3nUYeCcKre 3aKOHBI JIEKAT B OCHOBE IIPOIIECCOB U SIBJICHUIA,
U3y4aeMbIX XUMHEH, Onooruei, acTpoHoMuel u puznueckoi reorpadueit, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTHUHY MHUpa, MPEJOCTABIACT Hauboliee sSCHbIC
oOpa3ibl MPUMEHEHUsI HAYYHOTO METO/a MO3HAHUs, TO €CTh CIoco0a MOTy4YeHHUS
JIOCTOBEPHBIX 3HAHUW O MUPE.

OnHa w3 TIaBHBIX 3a7a4d (PU3MUECKOro oOpa3oBaHHS B CTPYKTYype OOIIETo
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH H
MHTepeca K HayKe y 00y4Jarouuxcs.

WN3yuenne ¢usuku Ha 0a30BOM ypOBHE MPEAIONaraeT OBJaJeHUE
CJIEYIOIIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMU €CTECTBEHHO-HAYUYHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSACHSTH SIBICHUS;

e OLICHUBATH U NOHMMATh OCOOEHHOCTH HAYYHOT'O HCCIIEOBAHUS;

e HHTEPNPETHUPOBATH  JIaHHBIE W HCIOJIb30BAaTh  HAy4YHbIE
JIOKa3aTeNbCTBA JJIsl TOTYYEHHUS BBIBOIOB.

Hemn wusyuyenus (uU3MKK Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpenenenbl B KoHuenuuu mnpenojaBanusi yuyeOHoro mnpeamera «®DPusukay B
oOpa3zoBaTeibHbIX oOpranusanusx Poccuiickoit ®exaepanuu, pealn3yrOUIUX
OCHOBHBIE  00I11€00pa30BaTe/bHbIE MPOrPAMMBbI, YTBEPKIEHHON pEIICHHEM



Komnernun Munucrepctsa npocseienus Poccutickoit denepanuu (mpoTokon ot 3
nexadbps 2019 r. Ne TIK-48H).
Ieaun n3zyyenus pusuku:

MPUOOPETCHUE WHTEpPeca W CTPEMIICHHS OOYyYarolIuXxcss K HAyYHOMY
U3YYCHHUIO TPUPOJBI, PAa3BUTHE WX HWHTEIUICKTYaJbHBIX U TBOPYCCKUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIe TTO3HAHUS M (DOPMHUPOBAHHE
UCCIIEIOBATEIHCKOTO OTHOMIECHHUS K OKPY KAIOIITUM SIBJICHUSM;
(dbopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHS KaK pe3yJIbTaTa U3y4eHHUs OCHOB
CTPOEHUS MaTepUH M PyHIAMEHTAIBHBIX 3aKOHOB (PU3UKH;
dbopMHUpOBaHUE TPEICTABICHUNA O PONHM (U3MKHU IS Pa3BUTHS JPYTHUX
€CTECTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHEC  MPEICTaBICHUA O  BO3MOXHBIX  chepax  Oymymiei
npo(ecCHOHATBHOM JCATCIIBHOCTH, CBA3aHHOW C (PM3MKOM, TOJATOTOBKA K
JaNbHEHIIEMy OOYYCHHIO B ’TOM HAIpPaBJICHUU.

I[OCTI/I)KGHI/IG 9THUX uenel‘/i ImporpaMmsbl 110 (1)I/IBI/IK€ Ha YPOBHC OCHOBHOT'O
O6IIICFO 06p330BaHI/ISI obecrieunBaeTcCs pCIICHUEM CIICAYIOIINX 3a1aY.

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

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

OCBOEHHE METOJIOB pEIIEHUs TMPOCTEUINX pacuETHBIX 3amad ¢
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX U
NPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUH HaOIIONATh MPUPOTHBIC SBICHUS U BBHITIOIHITH OTBITHI,
nabopatopHble pabOTBl W  IKCIEPUMEHTANBbHBIE HCCIEIOBAHUA C
UCTIOJIb30BaHUEM U3MEPUTEIHHBIX TPHOOPOB;

OocBOeHHE MPUEMOB PabOTHl ¢ mHpOpMaIruel (HU3NIEeCKOro COAEp>KaHus,
BKJIOYast UHPOPMAIIUIO O COBPEMEHHBIX JTOCTHKCHUSIX (U3HKHU, aHATH3 U
KPUTHUYECKOE OlICHUBaHNE HHPOPMAIINH;

3HAKOMCTBO €O cepamMu mpodecCHoHaATBHOMN NEeSITSIBPHOCTH, CBI3aHHBIMHU
C (GU3NKON, W COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
TOCTIKEHUAX (PU3HUECKON HAYKH.

Ha uzyuenue ¢usuku (0a30BbIi YpOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETrO

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

[Ipennaraemsiii B mporpamme 1o (pusuke nepeyeHsb JabopaTOPHBIX padoOT U
OMBITOB HOCUT PEKOMEHAATEIbHBIN XapaKkTep, YUUTEb JeIaeT BHIOOP MPOBEACHUS



7a00paTOpHBIX PabOT W OMNBITOB € YYETOM HMHAMBUIYATBHBIX OCOOCHHOCTEH
0o0y4Jaromuxcs, COUCKa SKCIEPUMEHTANIBHBIX 3aJaHUi, MpeJjiaracMblX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOI'0 dK3aMEHa 10 (U3HKE.



COIAEPKXAHUE OBYUEHUA
7 KIIACC

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

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

®uznyeckue BenuuuHbl. M3Mepenue Qusnueckux BenuuuH. Duznyueckue
npubopsl. [lorpemnocts n3mepennit. MexxayHapoaHasi cicTeMa €IMHUL.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM HU3Y4alOT MPHUPOLY.
EcTecTBeHHO-HAY4YHBI METOJ MO3HAHUA: HAOJIOJEHHE, MOCTAaHOBKA HAYYHOTO
BOMPOCA, BBIJBUKEHHUE THIOTE3, IKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHUE
Habmonaemoro sBieHus. Onucanue Gu3NUecKuX SIBJICHUN C TOMOIIBI0 MOJIENEH.

Jemoncmpayuu.

1. MexaHHuYecKue, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJIICHUSL.
2. ®usnueckre npuOOPHI U MpOLEAypa MPSMbIX U3MEPEHUN aHAIOTOBBIM U
U(GPOBBIM TPUOOPOM.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue NEHbI IeIEeHUs IKaJIbl U3MEPUTEIHLHOTO pUdopa.
2. H3MepeHue pacCTOSTHUM.
3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO Tea.
4. OmpeneneHue pazMepoB MaJIbIX TEJL.
5. M3mepeHune Ttemneparypbl IIPU IMOMOIIM KUJIKOCTHOI'O TEPMOMETpA U
JaTYMKa TEMIIEPATYPHI.

6. lIpoBemenue ucciaenoBaHus IO MPOBEPKE TUIIOTE3bI: NAJIBHOCTH MOJIETA
IIapyKa, MyIEHHOTO TOPU30HTAIBLHO, TEM OOJIbIe, YeM OOJIbIle BHICOTA
IycKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHH BellecTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJbl, HMX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEIIECTBA.

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

ArperaTHble COCTOSIHUS BEIECTBA: CTPOCHME Ta30B, KUJIKOCTEM W TBEPIBIX
(kpucTtaminueckux) Tela. B3auMOCBSI3b MEXIy CBOWCTBaAaMHU BEIIECTB B Pa3HbIX
arperaTHpIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenue OpoyHOBCKOTO JABUKEHUS.



2. Habmonenue nuddysuu.
3. HaGmionenue  siBIeHUM,  OOBSACHSAIONIUXCS  MPUTSHKEHHEM — WIHU
OTTAJIKMBAaHUEM YACTHI] BEIIECTBA.

Jlabopamophuie padomot u onvimot.

1. OueHka JguaMeTpa aroMa METOAOM psAloB (C  HCIOJIb30BAaHUEM

dotorpaduii).
2. OnbITHI IO HAOIIOAEHUIO TETUIOBOTO PACIIUPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIHKEHUS.
Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.
Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuér mytu u
BPEMEHHU JIBUKCHUS.
SBnenne wHepUMU. 3aKOH HMHEPIUU. B3auMojeicTBHE Tesl Kak NpUYMHA
U3MEHEHUSI CKOPOCTHM JBIMXKEHUsSI Teld. Macca Kak Mepa HHEPTHOCTH Tena.
[InoTtHOCTh BemiecTBa. CBSI3b IMJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B E€IUHUIIE
00BéMa BelecTna.
Cuna xak XapakTepuCTHKa B3auMojieicTBus Tel. Cuia ynpyrocTd U 3aKOH
I'yka. 3Mepenue cuiibl ¢ MOMONIBIO AMHAMOMETpA. SIBJICHUE TIATOTEHUS U CUJIA
TsokecTd. Cujia TSKECTH Ha Apyrux IuiaHerax. Bec tena. HeBecomocTs. Cnoxenue
CWJI, HAPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOmelcTByromas cuil. Cuila TpeHUs.
TpeHue CKOIbXKEHNs U TPEHHE NMOKOos. TpeHue B MPUPOJI€ U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO IBUXKEHUS Tea.
2. M3MepeHne CKOpOCTH NPSIMOJIMHEMHOTO JBUKCHUS.
3. HaGmropenue siBjeHUs HHEPIIUH.
4. HaOnroneHve U3MEHEHHS CKOPOCTH IIPH B3aUMOJCHCTBUU TEI.
5. CpaBHEHHE Macc M0 B3aUMOJEHCTBUIO TET.
6. CroxeHue Cuil, HalpaBJIEHHBIX 110 OAHOU MPSIMOIA.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBM>KEHUS (IIapvKa B JKUJIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmnpenenieHre CpPeHEN CKOPOCTU CKOJBXEHHSI OpycKa WM IIapuKa IO
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeNa.

4. OnbpIThl, JIEMOHCTPUPYIOLIHUE 3aBUCUMOCTh pacTskeHus (Aedopmanun)
IPY>KUHBI OT IPUJIOKEHHON CUJIBI.

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

Pa3nea 4. JlaBjieHue TBEPABIX TeJI, dKUAKOCTEH U ra3oB.



HaBnenune. CriocoObl yMEHBILIEHUS U yBEJIMYEHU AaBieHus. JaBieHue rasa.
3aBUCUMOCTh JaBJICHMsS Tra3a OT 00bEMa, Temmeparypbl. Ilepemaua naBneHus
TBEPABIMU TEJIAMH, XUAKOCTSIMU W raszamu. 3akoH Ilackana. [IHeBmaTmueckue
MaluHbl. 3aBUCUMOCTb JaBJICHHS >KUIKOCTU OT IiayOuHBL. ['mapocratnueckuii
napanokc. Coobmiaronuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emun u atMocdepHoe naieHue. [IpuuuHbBI CylecTBOBaHUS
Bo3ayuiHON oOonouku 3emuu. OmnbiT Toppuuennu. M3mepenue armocdepHOro
JaBiaeHus. 3aBUCUMOCTh aTMOC(EPHOTo JIaBJIEHUsI OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTro TABICHUSI.

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

Jemoncmpayuu.
3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmatoiuecs cocybl.

I'mppasnnueckuii mpecc.

[IposiBnenue neicTBUs aTMOC(PEPHOTO TaBICHUSI.

3aBUCUMOCTb BBITAJIKMBAIOIIEH CUITBI OT 00bEMA MOrpyKEHHOM YacTH Teja

Y IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIIKMBAIOLLIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

8. YcioBHE IUIABaHUSA TEJl: IJIaBaHUE WUIIN MOTPYKEHUE TEJl B 3aBUCUMOCTH OT
COOTHOILIEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCHUMOCTH Beca Tella B BOJIE OT 00bEMa MOrpyKEHHOU B
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AKUJKOCTh YaCTHU TENa.
2. OmpeneneHue  BBITAJIKMBAIOMIEH  CWIbI, JICHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUIKOCTb.
3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIEH CHJIBI, JEUCTBYIOLIEN HA TEIIO
B )KUJIKOCTH, OT MACCHI TeJa.
4. OnpIThl, JEMOHCTPUPYIONIME 3aBHCUMOCTH BBITAJIKUBAIOWIEH CHIIBL,
JIEHUCTBYIOIICH HA TEJIO B )KUJIKOCTH, OT 00bEMA MOTPYKEHHON B KUJKOCTh
YACTH TEJIA U OT IUIOTHOCTH KUJIKOCTH.
5. KoHCTpynpoBaHue apeomMeTrpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpEAEIICHUE €€ TPY30MOABbEMHOCTH.
Paznen 5. PaGora u MOIHOCTb. DHEprusi.
Mexanunueckasi pabota. MOIIHOCTb.
[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio
paBHOBecus pbiuara. [I[puMeHeHue npaBuia paBHOBECHUS phluara K 0JI0Ky. «3010Toe



npaBuwio» Mexanuku. KIIJ[ npocTeix MexanusmoB. [IpocTeie MexaHU3MBbI B OBITY U
TEXHUKE.

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

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnuie padomut u onvimot.

1. Ompenenenre pabOThI CUIIBI TPEHUS IPU PABHOMEPHOM JIBHXKEHHUH TeJja 10

TOPU30HTAIIBHON MOBEPXHOCTH.
2. HccnenoBanue yciioBHI paBHOBECHS pblyara.
3. M3mepenune KIIJ] HaKIOHHOM IJIOCKOCTH.

4. M3yuyeHune 3aKOHA COXPAHEHUSI MEXAHUYECKON YHEPTHH.
8 KIIACC

Paznen 6. TeruioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO--KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKyJ. ONbITHI, MOATBEPKAAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOU TEOPUH.

Mopaenun TBEPAOro, >KUIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucrannuueckue u amopdusie tena. OObICHEHUE CBOMCTB ra3oB, XKHUIKOCTEH U
TBEPBIX TEI HAa OCHOBE IOJOKEHUU MOJIEKYISIPHO--KUHETUYECKON TEOpUH.
CmauuBaHue U KamWUISIpHBIE siBJIeHUA. TenIoBoe pacuIupeHue U CKaTHe.

Temnepatypa. CBsi3b TeMmepaTypbl CO CKOPOCTBbIO TEIUJIOBOTO JIBUYKECHUS
gactull. BHyTpeHHssi sHeprus. CrnocoObl HW3MEHEHUS BHYTPEHHEH SHEPrumu:
TEeIIonepeada u coBepiieHrne padboTel. Buasl Temonepenayn: TeIIOnpoBOIHOCTD,
KOHBEKIIUS, U3JTyYEHUE.

KomnyectBO Temiorel. YaenbHas TEIUIOEMKOCTH BEIIECTBA. [emI000OMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHWE TemuoBoro Oananca. [lmaBienwme wu
OTBEpPACBAHUE KPUCTALUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapooOpazoBanne u koHnmeHcanus. Mcmapenue. Kumenme. YiaempHas TtemnoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEpPaTyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JABJICHUSL.

BnaxHocTe BO3myXa.

DHeprus TOIUIMBA. Y IeJibHasl TEIIOTa CTOPAHUS.

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

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

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

Ha6monenue nuddysun.

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

N3meneHne namieHus rasa Mmpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJaXKJICHHU.

[IpaBuna nu3MepeHus: TeMneparypsl.

Bunael reronepenaymn.

OxnaxaeHne Npu COBEPIICHUH PaOOTHI.

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

HaGmtoieHre mocTossHCTBA TEMIIEPATyPhl MPU TUIABJICHHUH.
Mojenu TemJIOBBIX ABUTaTEIICH.

Jlabopamopnuie padomut u onvimot.

1.
2.
3.

10.
11.
12.
13.

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

Omnpenenenue qaBjieHUs BO3yXa B OaJUTOHE IITTPHUILA.

OnbIThl, JAEMOHCTPUPYIOIIUME 3aBUCHUMOCTb JABIIEHUS BO3JAyXa OT €Tro
00bEMa M HArpEeBaHUS WIN OXJIAXKICHHUS.

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

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

HccnenoBanue siBICHUS TEIUIOOOMEHA IPU CMEIIMBAHUU XOJOJHOW H
ropsiueu BOJIBL.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOH  IIpHU
TEIJI000MEHE C HAarpeThIM METATHYSCKUM IIHJIMH]IPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpenenieHue OTHOCUTENILHOM BIIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

Pa3znen 7. JnekTpuyeckne U MATHUTHBIE SIBJICHHS.

Onektpuzauusi Ten. [[Ba poaa snekTpuueckux 3apsiaoB. B3aumoneiicTBue
3apsbkeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTH  CHJIBI  B3aUMOJEHUCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsiI0B U PACCTOSHUSA MEXLY TeIaMu).

Onekrpuueckoe mnoisie. Hanpsoxk€HHOCTh 3nektpuueckoro mnojsa. [IpuHiun
CYNEepHO3ULUHU IEKTPUUECKUX TOJIeH (Ha KaYECTBEHHOM YPOBHE).



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

DJIEKTPUYECKUN TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA.
Nctouynuku mocTossHHOro TOKa. JIeMCTBUSA AJIEKTPUYECKOro TOKa (TEIIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJIKOCTAX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHne TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3aKoH Oma
1151 yuactka uenu. [locienoBarenbHoe U MapaIeIbHOE COETUHEHUE TPOBOJHUKOB.

PaGora w MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—JleHna.
DneKkTpuuecKue 1eny U MOTpeOUuTeNn IEKTPUUIECKO sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE MarHuThl. B3anmMoneiicTBUE NOCTOSTHHBIX MArHUTOB. MarHuTHOE
rmoje. MargauTHoe mojie 3eMJIM M €ro 3HauyeHHWe Ui Ku3HH Ha 3emiie. OIbIT
Opcrena. MarauTHoe moJie IeKTpUudeckoro Toka. [[pumeHenne 3meKTpoOMarHuToB
B TEXHUKE. J[efiCTBHE MAarHUTHOIO MOJIA HAa TPOBOJHUK C TOKOM. DJIEKTPOJIBUTATEb
MOCTOSIHHOTO  TOKa. Mcmosib30BaHME  AJIEKTPOJBUTATEIEd B  TEXHUYECKHUX
YCTPOMCTBAaxX U Ha TPAHCIIOPTE.

OnbiTel @Papajes. SBneHue 3aekTpoMarnuTHOW uHAykiuu. [Ipasuio Jlenna.
DIIEKTpOreHepaTop. CrocoOmI MOJTyYEHUSI AIEKTPUIECKOU SHEPIUH.
DIEeKTPOCTAHIIMN Ha BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

DJIeKTpU3alus Te.
JIBa pojia 3JIeKTPUYECKUX 3apsII0B U B3aUMOACHCTBUE 3aPSKCHHBIX TEJL.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.
DJIEKTPOCTATUYECKAS UHTYKITUA.
3aKOH COXpaHEHUS PICKTPUUECKUX 3apsII0B.
[IpoBOAHUKH U TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcToynrnKkn NOCTOSHHOTO TOKA.
JIelcTBUA 3IIEKTPUUYECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30Bb11 pa3psn.
. I3MepeHue Cuitbl TOKa aMIepMETPOM.
. I3MepeHune 31eKTpUYECKOTr0 HANPSKEHHS BOJIbTMETPOM.
. PeocTtat n MmarazuH cCOnpoOTUBIICHUM.
. BzaumopencTBue moCTOSSHHBIX MAarHUTOB.
. MozenrpoBaHre HEBO3MOXKHOCTH Pa3JCICHUS MTOJI0COB MarHuTa.
. MoaenupoBaHHe MAarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24.

25.

OmneIiT Opcrena.

MarauTHo€e 1ojie TOKa. DIEKTPOMArHUT.

JlencTBME MAarHUTHOTO T10JIs1 HA MPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHIYKIIHAH.

Omnerter @apajes.

3aBUCUMOCTh HAMNpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €T0
BO3HUKHOBCHMS.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.

S

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneITel MO HAONIOMCHUIO JJICKTPU3AMH TEN HWHAYKIUEH | TpHU
CONPUKOCHOBEHUH.

HccnenoBanne ACHCTBUS DJICKTPUYECKOTO IIOJISI HA TPOBOJHUKH U
JTUDJICKTPUKH.

COopka 1 mpoBepKa padbOThI AJCKTPUICCKOH IIETTH ITOCTOSTHHOTO TOKA.
M3mepeHre u peryMpoBaHue CUJIbI TOKA.

N3mepeHre u peryupoBaHre HATIPSHKCHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO Yepe3 PEe3UCTOp, OT
COTIPOTHBJICHUS PE3UCTOPA U HAMPSDKCHHS HA PE3UCTOPE.

OMBITHI, JEMOHCTPUPYIOIITUE 3aBUCHMOCTD AIEKTPUUIECKOTO
COTNPOTHBJICHUS TIPOBOJHHKA OT €ro JJIMHBI, IUIOMIAAU TOTMEPEUHOTO
CEUYEeHHUs U MaTepHaa.

IIpoBepka mpaBmiia CIOXKEHHS HANPSKEHUM TIPU TOCIIEIOBATEIIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia Ijs CHJIBI TOKa TPU MApajUICIBHOM COCIUHEHHH
PE3UCTOPOB.

OmnpeneneHue padoTHI AIEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIMHOCTH JJEKTPUYECKOTO TOKA, BBIICIAEMONW Ha
pe3ucTope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WIYIIETO Y€pe3 JAMIIOYKY, OT
HaIpsKEHUS HA HEW.

Onpenenenue KIIJ narpeBarens.

HccnenoBanre MAarHUTHOTO B3aMMOICHCTBHSI TTIOCTOSIHHBIX MarHUTOB.
N3yyenne MarHuTHOTO TIOJISI IOCTOSTHHBIX MAarHUTOB MPHU X 00beTMHEHNUN
U pa3/IcIICHAN.

HccnenoBanne neiicTBUS SIEKTPUISCKOTO TOKA HA MATHUTHYIO CTPEJKY.
OneITBI, JIEMOHCTPHUPYIOIIUE 3aBUCUMOCTh CHJIBI  B3aUMOJICHCTBHS
KaTYIIK{ ¢ TOKOM ¥ MarHuTa OT CHJTBI TOKA M HATIPABIICHUS TOKA B KATYIITKE.
N3yuenue neiicTBUS MarHUTHOTO TOJIS HA TIPOBOJTHUK C TOKOM.



19. KoHCcTpyHpoBaHue U U3y4eHHre padoThl JJIEKTPOABUTATEIS.
20. M3mepenne KII/] anexTpoaBUraTeabHON yCTaHOBKH.
21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMHU:
HCCIICIOBAHUE M3MEHEHUM 3HAUYEHHMs U HANpPaBICHUS HUHAYKLIMOHHOIO
TOKA.
9 KUIIACC

Pasznen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€TaA.
OTHOCUTENBPHOCTh MEXaHWYECKOrO JIBUKEHHs. PaBHOMEpHOE NpsSAMOJIMHENHOE
nBrxeHne. HepaBHOMepHOEe mpsiMosinHEHOE nBHKeHHE. CpenHsasl 1 MTHOBEHHas
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHHUH.

VYckopenune. PaBHOyckopeHHOe mpsiMoinHelHoe JBukeHue. CB0OOIHOE
nagenue. OnbiTel ['anumes.

PaBHOMepHOE ABMKEHHE MO OKPY>KHOCTH. Ilepron m wactora oOpalieHws.
JIuneliHas v yrioBasi CKOpocTu. LIeHTpocTpeMUTENBHOE YCKOPEHUE.

ITepseiit 3ak0oH HeroTtoHa. Bropoit 3akoH Herorona. Tperuit 3akoH HeroroHa.
[TpuHIUI CYyNEepno3ULINU CUJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS CKOJIbKEHHUS, Crjla
TPEHHUSI TIOKOs1, IPYTUe BUIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
nageHud. J[Bmxkenue mianer Bokpyr Connua. IlepBas kocmuueckasi CKOPOCTb.
HesecomocTs u nieperpysku.

PaBHOBecue matepranibHOM TOukH. AOCoNOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHus. MOMeHT cuibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenue ummynbsca. UMmoynbe cuibl. 3aKOH COXpaHEHUS
uMIlyJibca. PeakTuBHOE IBHKEHUE.

Mexannueckass paboTra ¥ MOIIHOCTh. PaboTa CHII TSXKECTH, YNPYTOCTH,
tperusi. CBsi3b dHEpruu U padotel. [loTeHIMaNbHAs SHEPTUS TeNa, TOJIHATOTO HaJ
ITOBEPXHOCTHIO 3eMiIH. [loTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETHYECKOW SHEPIUU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
DHEPIUM.

Jemoncmpauuu.
1. HaOmroneHre MEeXaHUYECKOTO JIBMXKCHHUS Tejla OTHOCHTEIIBHO Pa3HBIX TEI
OTCUETA.

2. CpaBHeHME MyTE€d W TPACKTOPUM NBUKEHHUS OAHOTO M TOTO XKE Tela
OTHOCHUTEIIBHO PA3HBIX TEJ OTCUETA.
N3Mepenne CKOpoCTH U YCKOPEHUS NPSIMOJIMHEMHOTO JIBUKEHHS.

4. HccrnenoBaHne NpU3HAKOB PABHOYCKOPEHHOTO JBHKCHUS.
HaGnronenue nBuxeHus Teia 1no OKpy>KHOCTH.



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

HaGmronenne MmexaHu4eCKuX SIBICHUM, IPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» rmpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIIBHO
KaOuHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MAacChl Tela U JICUCTBYIOIIEH Ha HETO
CHUJIBL.

HaGmtonenue paBeHcTBa CHUIT IPU B3aUMOJICHCTBUU TEN.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKEHUH.

ITepenaya umirynbca Ipu B3aUMOJEHCTBUU TEIL.

[IpeobpazoBaHus HEPTUU NMPU B3aUMOJICUCTBUU TEJ.

CoxpaHeHue UMNyJbCca MPU HEYNPYTrOM B3aUMOJICUCTBUH.

CoxpaHeHue UuMMyJbca nMpu adbCOMOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmtonenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUUECKON IHEPTUM MPU CBOOOTHOM TaJICHUH.
CoxpaHeHue MEXaHNUYECKON SHEPTrUuM NP JBUKEHUM TeJa MO AEHCTBUEM
PY>KUHBI.

Jlabopamopnuie padbomot u onvimot.

1.

10.

11.

KonctpyupoBanue Tpakra Jjisi pa3roHa U JajbHEUIEro PaBHOMEPHOIO
JIBIDKCHUSI IIIAPUKA WJTH TEJICKKHU.

Omnpenenenue cpeaHeld CKOPOCTH CKOJBXKEHUs Opycka WIM JBUKEHUS
HIapyKa 1Mo HAaKJIOHHOW MJIOCKOCTH.

Omnpenenenne yCKOpEHHs] Tejla MpPU PABHOYCKOPEHHOM JIBXKEHUHU 110
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IYTH OT BPEMEHU NPHU PaBHOYCKOPEHHOM
JIBUKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka TruMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHMH 0e€3
HAYaJIbHOW CKOPOCTHU MYTH OTHOCSATCSA KakK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKH BPEMEHU OJMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHUJIbI TPEHUS CKOJBXKEHUS OT CHJIBI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenne kKodhPUIEHTa TPEHUS CKOTBKCHHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Onpenenenue padbOTHI CHIIbI TPEHUS TP PAaBHOMEPHOM JIBH>KEHUU Tea MO
TOPU30HTAIBHOM IMOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YOPYrOCTH MpU NOABEME TIpy3a C
UCIIOJIb30BAHUEM HETOJBH>KHOTO U TIOJIBUAKHOTO OJIOKOB.

N3yueHne 3akoHa COXpaHEHUs SHEPTUU.

Pasznen 9. Mexannuyeckue Kojie0aHus M BOJIHBI.



KonebarenpHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHUN: IEPUO/I,
4acToTa, aMILIATyaa. MaTtemMaTHu4eCcKUil U NPYKUHHBIA MasTHUKU. IIpeBpainenue
SHEPruu MpH KOJIeOATEIHHOM JBUKEHUU.

3aryxaromme — koneOaHud.  BolHyXIeHHble — KoneOanus.  Pe3oHaHc.
Mexannyeckue BoyiHBL. (CBOWMCTBAa MeEXaHMYeCKUX BOdH. IIpomonbHble H
IonepeyHble  BOJIHBL. JInMHA BONHBI M CKOPOCTh €€ pacnpOCTPaHEHMS.
MexaHnnyeckue BOJIHBI B TBEPAOM TeJI€, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMkocTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHppa3Byk u
YIIBTPA3BYK.

Jemoncmpayuu.

1. HabGmonenue koneOaHuii Ten Mmoj JIEWCTBUEM CHIIBI TSXKECTH WU CHIIBI
YIPYTOCTH.

Ha6monenue konebanuii rpy3a Ha HUTH U Ha TPy KHUHE.
HaGmronenrie BIHYX/ICHHBIX KOJIEOAHUN U pe30HaHca.
Pacnipoctpanenue mpo10JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJEIH).
HaGmronenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTHI.
AKYCTUYECKHI pEe30HAHC.
Jlabopamopnuie padbomot u onvimot.
1. OmpeneneHue dYacTOThl M Tepuoja KoieOaHWl MaTeMaTUYeCKOTo
MasITHUKA.

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

3. HccnenoBanue 3aBUCUMOCTH TepHUoja KOJeOaHUN MOABEIICHHOTO K HUTU

rpy3a OT JJIMHbI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH TIEpHO/ia KoJieOaHU MPY>KUHHOTO MasiTHUKA
OT Macchl Irpysa.

5. IIpoBepka HE3aBHCHUMOCTH TEpHOJa KojeOaHuil rpy3a, MOJBEIICHHOTO K
HUTH, OT MAacChl Ipy3a.

6. OnbITBl, JEMOHCTPHUPYIOIIME  3aBUCUMOCTb  IepHoja  KoyieOaHHi
IIPY’KUHHOT'O MasATHUKA OT MacChl I'py3a U )KECTKOCTHU MPYKUHBI.

7. W3MmepeHue yckopeHus CBOOOAHOTO MaJCHHUS.

Pasnea 10. DiieKTpOMarHuTHOE MOJIe ¥ 3JIEKTPOMATHUTHBIEC BOJHBI.

DONEeKTPOMAarHUTHOE  MoJie.  DIEKTpOMarHuTHble  BOdHBL.  CBOMCTBa
ANEKTPOMArHuTHeIX BOJIH. IlIkama ayexkTpoMarHUTHBIX BOJIH. [cmosb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JUJIL COTOBOM CBSA3U.

OnexTpomMarHuTHas npuponaa csera. CkopocTe cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Jemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOWCTBA CBETA.
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Jlabopamophuie padomot u onvimot.
1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOUIBHOTO

TenedoHa.
Paszpnen 11. CBeToBbBIC IBIICHUSA.
JlyueBas  Mopmens  cBera.  lMcToyHuMKM  cBera. IIpssmonneiHoe

pacnpoctpanenue ceta. 3atMeHust Connia u Jlynsl. OTpaxkenue csera. [Imockoe

3epKajio. 3aKOH OTPAKECHUS CBETA.

[Ipenomiienne cBeta. 3akOoH MpenomieHus cBera. [lonmHoe BHyTpeHHee
OTpakeHue cBeTa. VCcnonb30BaHWE TOJMHOTO BHYTPEHHETO OTPaXKEHUs B
ONTUYECKUX CBETOBOJAX.

JIunza. Xon myyedt B muH3e. OnTudeckas cucrema (poroarnmapara, MUKpOCKOIIa
u Teneckona. ['na3 kak ontuueckas cucreMma. biim3opykocTh U TaIbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnektp. OmnbiTel HetoToHa. CroxkeHue
CIIEKTpaJbHbIX LIBETOB. Jlucnepcus cBeTa.

Jemoncmpayuu.

[IpssmMosHEHHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBera.

[Tonyuenne n300pa>keHU B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJax.

[Ipenomiienue cera.

Onrtryeckuil CBETOBO/I.

Xon ydelt B coOuparoiiei JuH3e.

XoJ Jiydeu B pacCEeHBarOIIECH JIUH3E.

[Tony4yenue nzoOpaxeHnt ¢ TOMOIIBIO JHH3.

[TpuHuun neicTBus goTtoarnmapara, MUKPOCKOIIA U TEJIECKOIIA.

10. Monens riasa.

11. Paznoxxenue 6emoro cBeTa B CIEKTP.

12. [lomy4yenue O6enoro cBeTa Mpu CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamophuie pabomot u onvimot.

1. HMccnenoBanue 3aBUCHMOCTH yrila OTPAXKEHHSI CBETOBOrO JIyda OT yIJia
NaJCHUS.

2. W3yuenue xapakTepuCTUK M300paXKEHUS MIPEIMETa B INTOCKOM 3epKalie.

3. HccnemoBanue 3aBUCMMOCTH yrja IIPEJIOMIICHUSI CBETOBOIO Jiy4ya OT yrjia
NaJIeHUs Ha TPAHULIE «BO31YX—CTEKIIO».

4. Tlomyuenne N300paKeHUM C IOMOIIBIO COOUPAIOIIEH JIMH3BI.
Onpenenenue (HOKYCHOTO pacCTOSIHUSL U ONTUYECKOM CHIIBI cCOOMparouen
JIUH3BL.

6. OMNBITHI IO PA3J0KEHUIO OETIOT0 CBETA B CIIEKTP.

7. OnpITHl IO BOCHPHUATHIO I[BETa MPEAMETOB MPHU UX HAOJIOJCHUHU Yepe3
LIBETOBBIEC (PUIIBTPHI.
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Paznen 12. KBaHTOBBIE SIBJICHUS.

Oneitel Pe3epdpopna v minanerapHas Mojenb atoma. Mogens atoma bopa.
Ucnyckanue u nornonieHrue ceeta atomoM. KBaHThl. JInHeuaTbie CIEKTPHI.

PannoaktuBHOCTh. Anbda-, 6eTa- 1 raMma-uznydeHus. CTpoeHue aTOMHOTO
anpa. Hyxkimonnas wmoxaens aromHoro sapa. HMsoromel. PaauoaxtuBHBIE
npeBpaienus. [lepuos monypacmajga aTOMHBIX SIAEP.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHHUS 3apsiIOBOTO M MAacCOBOTO YHCEIL.
OHeprusi CBsi3M aTOMHBIX sifiep. CBsi3b Macchl M 3Hepruu. Peakuuu cuHTE3a U
nenenus saep. Ucrounuku sueprun CosiHIIa U 3BE3].

Anepnas sHepreruxa. J[eMCTBUS pPaJMOAKTUBHBIX H3JYYCHUN Ha JKUBBIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CnekTpbl U3yYEHUS U MOTJIONIECHUS.

2. CrnexTpbl pa3InyHbIX Ta30B.

3. Cnektp Bojopoaa.

4. HaOmonenue TpexoB B kamepe BuiibcoHa.

5. Pabora cuéTunka HOHUZUPYIOUIUX U3ITYUCHUH.

6. Peructpanus uznydeHus npupoHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnroneHnue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB U3ITyUYEHUSI.

2. HccrnenoBanue TpPEKOB: W3MEPEHHE SHEPTHMU YaCTULBI 110 TOPMO3HOMY

nyTH (1o pororpadusm).

3. U3mepeHue paanoakTUBHOTO (OHA.

IToBTOPUTEIBLHO-00001IAO AT MOTYJIb.

[ToBTOpUTETHEHO--0000IIAIOIINI MOAY/IH IPEIHA3HAYEH JIJISi CUCTEMAaTHU3aI|H
1 0000IIIEHUS TTPEMETHOT'O COAEPIKAHUS U OIBITA AEATeIbHOCTH, TPUOOPETEHHOTO
IpU M3YYCHUHM BCEro Kypca (pu3uku, a Takke i MOJITOTOBKM K OCHOBHOMY
rOCYy/IapCTBEHHOMY SK3aMEHy MO (pu3uke uisi 00yJaronmxcs, BBHIOPABIIUX 3TOT
y4eOHBIH peaMer.

[Ipy “3ydyeHHU JAHHOTO MOJYJISI PEANTH3YIOTCS U CUCTEMAaTU3UPYIOTCS BHUJIbI
JESITEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEUMBAETCS JOCTUKEHUE MPEAMETHBIX U
METalpeMETHBIX  IJIAHUPYEMBIX  Pe3ylbTaToB  OOydeHus, QopMupyercs
€CTECTBEHHOHAY4YHasl TPaMOTHOCTh: OCBOEHHE HAYYHBIX METOJIOB HCCIIETOBaHUS
SBIICHUA TIPUPOABl M TEXHWKH, OBIAJCHUE YMEHUSMH OOBACHATh (HU3UUIECKUE
SABJICHUSI, TPUMEHSS TOJyYeHHbIE 3HAHUS, pelaTh 3aJadyd, B TOM YHCIIE
KaueCTBEHHBIE U HKCIIEPUMEHTAIBHBIE.

[IpuHUHMNIMATBHO AEATETLHOCTHBIN XapaKkTep JaHHOTO pa3jieNia peaausyercs 3a
CYET TOro, UTO OOYYAIOIIUECs BBIOJIHSIOT 33JJaHUs, B KOTOPBIX UM IIPeJIaraeTcs:



Ha OCHOBE IIOJIYYCHHBIX 3HAHUIl pacno3HaBaTb M HAY4YHO OOBIACHATH
(uznueckue SIBICHHS B OKPYXKaIOLEH TPUPOJE U OBCEIHEBHON KU3HU;
MCII0JIb30BaTh HAYYHbIE METOJIbI UCCIAEAOBaHUS (PU3NYECKUX SIBICHUI, B TOM
YHUCJIE I MPOBEPKU THIOTE3 U MOJIYYEHUSI TEOPETUYECKUX BBIBOJIOB;
OOBSACHATh Hay4yHbIE OCHOBBI HauOOJiee BaXKHBIX JOCTHXKEHHI COBPEMEHHBIX
TEXHOJIOTMH, HAIPUMED, TPAKTUYECKOTO MCIIOIb30BaHUS PA3IMYHbIX HCTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA NPEBPALIEHUS M COXPAHEHUs BCEX MU3BECTHBIX BUIOB
DHEPTHH.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

N3yuyenue ¢pu3MKM HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpPaBIEHO

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

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

y obOyuatomierocs 0yayT copMHUpPOBaHbBI CIEAYIONIUE JTUYHOCTHBIE PE3yJIbTaThl B
JacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

— IpOSBIIEHUE UHTEpECa K UCTOPUHM U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOM
bu3nUYecKol HAyKH;

— IIECHHOCTHOE OTHOIIIEHUE K JIOCTUKEHUSIM POCCUNCKUX YUEHBIX--(DUZUKOB;

2) rpa:kKIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYXK/ICHUHU 00IIECTBEHHO 3HAUUMBIX U
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUM
buzuky;

— OCO3HAHUE BAXKHOCTU MOPAJIbHO--dTUYECKUX TMPUHIIUIIOB B JICSITEIHHOCTU
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCHPHATHE ICTETHUYECKUX KauecTB (PU3MYECKON HayKu: €€ TapMOHUYHOIO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHHUSA:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTa
ITIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTABIISIOLICH
KYJbTYpBIL;

— pa3BUTHE HAY4YHOM JIOOO3HATENBHOCTU, MHTEpECa K HCCIEI0BATEIbCKOM
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbSI W  3MOLMOHAJBHOIO
0J1aronoJy4us:

— OCO3HaHHE IIEHHOCTH 0e30macHoro o0pas3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuil OE30MacHOr0 TMOBEACHUS Ha
TPaHCIOPTE, Ha AOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCIOBUAX;

— copMHUPOBAaHHOCTH HaBbIKA pediekcuu, MpU3HAHNE CBOETO IIPaBa Ha OLTUOKY
U TAKOI'0 JK€ MpaBa y IPyroro 4eaoBeKa;

6) TPY10BOr0 BOCIIMTAHMS



e — AKTUBHOE YYacTHE B PEIICHUHM MPAKTUYECKUX 3a7ady (B paMKax CEMbH,
o0pa3oBaTeIbHON  OpraHu3aluy, Tropoja, Kpas) TEXHOJOTMYECKOH U
COIMAIBbHOM HANPABICHHOCTH, TPEOYIONIMX B TOM YHCIIC U PUBHMUYECKUX 3HAHUN;

e — UHTEpEC K MPAKTUYECKOMY M3yUCHHIO PO eCcCHil, CBA3aHHBIX ¢ PUBHKOM;

e 7)3KOJOrH4eCKOro BOCIIMTAHUSA:

e — OpHUEHTAlMs Ha MPUMEHEHUE (PU3NUYECKUX 3HAHUM JJIs PEIICHHUsS 3aj1ad B
o0JlacTi OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MO>KHBIX TTOCJICICTBUH VISl OKPY>KAIOIIEH CpeIbl;

e — OCO3HaHHWE TrI00AJBHOTO XapakTepa JKOJOTHYECKUX MPoOJeM W MyTed HX
pelieHus;

e 8) aganTanmuM K M3MEHSIOIIMMCS YCJIOBHSM CONHUAJBHOW M NPHUPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aMMOJICUCTBUU MPH BHINIOJHEHUU WCCICIOBAHUN U
MPOCKTOB (PU3MYECKONW HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHX,

e — TIOBBIIIEHWE YPOBHS CBOCH KOMIIETCHTHOCTH 4Yepe3 IPAKTUUECKYIO
NEeSTeNIbHOCTB;

e — OTPeOHOCTH B (HOPMUPOBAHWU HOBBIX 3HAHUMU, B TOM YHCIIe (OPMYIUPOBATH
U7, TIOHSATHS, TUTIOTE3bI O QU3UIECKUX 0OBEKTAX U SBIICHUSIX;

e — OCO3HaHME Ne(PUITUTOB COOCTBEHHBIX 3HAHMM W KOMIIETEHTHOCTEH B 00JIaCTH
[1)76370 478

e — IUTAHUPOBAHUE CBOErO0 pa3BUTUS B NPHOOPETEHHWU HOBBIX (UZUIECKUX
3HAHUM;

e — CTpPEMJICHUE aHAJIM3UPOBATH U BBISBIIATH B3aUMOCBSI3U IMPUPOIBI, OOIIECTBA U
SKOHOMHUKH, B TOM YHUCJIE C UCIIOIH30BaHUEM (PU3HUECCKUX 3HAHUM;

e — OIICHKa CBOMX JCWUCTBUM C YUYETOM BIMSHUS HAa OKPYXKAIOIIYIO CpEny,
BO3MOJKHBIX TJIOOQTBHBIX MTOCEICTBHM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbraTe ocBOeHUs MporpaMMBI 1o (PU3UKe Ha yPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanus y oOywatomerocs OyayT chOpMHUpPOBaHBI MeTaNpeIMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBYS,
KOMMYHUKATHBHBIC  YHUBEPCAJIbHBIE  y4eOHBIC  JECWCTBHUS,  PETYJISTUBHBIC
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHUS

Bba3oBble JJoruueckue JelcTBUA:



BBISIBIIAT M XapaKTepPU30BaTh CYIIECTBEHHBbIC TPU3HAKH OOBEKTOB
(siBIEHUM);

yCTaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK KJIACCHU(PUKAIINN, OCHOBAHUS IS
000011I€HHS U CPAaBHEHHS;

BBISIBIIATH 3aKOHOMEPHOCTH M MIPOTHBOPEUHS B pacCMaTpUBaeMbIX (haKTax,
TaHHBIX U HAOIIOJICHUSIX, OTHOCSIIUXCS K (PU3MUECKUM SIBJICHHSIM;
BBISIBIIATh TIPHUYUHHO--CJICJICTBEHHBIC CBSI3M TMPH H3YYCHHH (HU3HUECKHUX
SIBIICHUI U TIPOIIECCOB, JENIaTh BHIBOJBI C UCIIOJIF30BAHUEM € TyKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUCHHH, BBIIBUTATh TUIIOTE3BI O B3aUMOCBSI3AX
(GU3NIECKNX BEIHYNH;

CaMOCTOSITENTLHO BEIOMPATh CIIOCO0 perieHus yueOHol pusndeckoi 3aaaun
(cpaBHEHHE HECKOJIBKMX BapHaHTOB pEIICHUS, BBHIOOp HamOoee
MOIXO/ISIIIIETO0 ¢ YYETOM CaMOCTOSITENIEHO BBIJICIICHHBIX KPUTEPHEB).

ba3oBble uccienoBaTebCKIeE AeMCTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUI HHCTPYMEHT IMO3HAHUS;
IPOBOAMUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY ONBIT, HECIOXKHBIN
bu3nyueckuii SKCHEPUMEHT, HEOONbIIOE HCCIAEAOBaHHE (PU3MUECKOTO
SBJICHUS,

OLICHMBaTh Ha TPUMEHUMOCTH U  JOCTOBEPHOCTh HH(MOpMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHMS WM SKCIIEPUMEHTA;

CaMOCTOATENTHHO (POPMYIHUPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOIEHUS], OTIBITA, UCCIIEA0OBAHMS;

IPOrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IIPOIIECCOB, a TAKXKE BBIABUTATH MPEIIOIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

IPUMEHATh Pa3IMYHbIe METOJbI, HHCTPYMEHTBI M 3apOChl IIPH ITOUCKE U
orOope MH(pOPMAIMM WA JAHHBIX C y4ETOM IPEIIOKCHHOW YYCOHOMU
bu3ndeckoi 3a1a4m;

aHAJM3UPOBaTh, CHCTEMAaTH3UPOBATh U MHTEPIPETHPOBATH MHOOPMAIUIO
Pa3IUYHBIX BUIOB M (JOPM IMPEACTABIICHHUS,

CaMOCTOSITCJILHO  BBIOMPAaTh ONTUMAJIbHYI (OpPMY IpEICTaBICHUS
uHbOpMaIlMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4yd  HECIIOKHBIMU
CXeMaMH, ThuarpaMMaMu, HHOU rpauKOi M UX KOMOUHAIIUSIMH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

B X0JI€ OOCYyXJeHHs y4yeOHOro marepuaiia, pe3yJbTaTOB Ja0OpPaTOPHBIX
paboT M MPOESKTOB 33/1aBaTh BOIPOCHI IO CYMIECTBY 00CYKIaeMOW TEMbI U
BBICKA3bIBATh WU, HAIICJICHHBIE HA PEIICHUE 3aJauyd M TOAJASpKaHUE
0J1aroKeaaTeIbHOCTH OOIICHMS,



COMOCTAaBJSATh CBOU CYXACHUS C CYXACHUSIMU JPYIMX YYaCTHUKOB
auanora, OOHapyXUBaTh Pa3IM4KMe U CXOJCTBO MO3ULIUNL;

BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;
MyOJUYHO MPEICTABIATh PE3YyIbTaThl BBIIOJHEHHOTO (PU3NYECKOTO OIbITa
(9KCIEpUMEHTA, UCCIEAOBAHMS, TPOEKTA);

NOHUMATh U UCIIOJIB30BATh MPEUMYIIIECTBA KOMAH/IHON ¥ UHMBUTyaJIbHON
paboThl MpHU PelIeHH KOHKPETHON (PU3UUEeCKOil MpoOIeMbl;

OPUHUMATh LEJIM COBMECTHOM NIE€ATENbHOCTH, OPTraHU30BBIBATH JEHCTBUS
no e€ JOCTHXKEHUIO: paclpeiessaTb poJid, OOCYXAaTh MPOIECChl U
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;
BBITMIOJHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa 1o
CBOEMY HaIIpaBJICHUIO U KOOPAUHUPYS CBOU JACUCTBUS C IPYTUMHU YWICHAMHU
KOMAaH/Ibl;

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

PeryasiTUBHbIC YHUBepPCAJIbHbIE y4eOHbIEe JeHCTBHS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBbl B JKU3HEHHBIX M YUYE€OHBIX CUTYallUsiX, TPEOYIOIIUX
JUTst petieHust GU3NIECKUX 3HaAHM;

OPUEHTUPOBATHCS B  PAJIMUYHBIX MOAXOAAX NPHUHATHS  pelIeHUn
(MHIUMBUIyallbHOE, TPUHATHE DEIICHHUs B TPyMNe, MPUHSATHE pelIeHUuN
TPYION);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM pPelIeHUs GU3NUECKON 3a7a4u WU
IUTAaHA WCCJIEOBAHMS C Y4ETOM HMMEIOUIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHIH;
nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTpO.HI), IMOIHMOHAJIbHBbIN NHTE/JIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MEHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKEHHS) PE3yJbTaTOB
JeSITETHbHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHb KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBINOJHEHHUS
¢u3nUecKoro WCCIENOBAaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENHCTB, W3MEHHBIIMXCS CHUTYyallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTH ce0sl HA MECTO JIPYTOro YeJoBeKa B XOJ€E CIOpa WU JUCKYCCUH Ha
HAaY4YHYIO TEMY, IOHUMAaTh MOTUBbBI, HAMEPEHHUS U JIOTUKY APYTOro;



e IPU3HABATHh CBOE MPaBO Ha OMIMOKY MpU pelieHUH (PU3UUECKUX 3a]a4 WU
B YTBEPKIACHUAX HA HAYYHBIE TEMBI M TAKOE XKE IIPaBO APYIoro.

NPEAMETHBIE PE3YJIbTATDI

MpoBepsieMble NpegMeTHbIE pe3ynbTaTbl OCBOEHUS
OCHOBHOW 06pa3oBaTenbHONM NporpaMmmbl OCHOBHOMO 06LLEro
obpaszoBaHus (7 knacc)

Kon MpoBepsieMble NpeaMeTHbIe pe3ynbTaTbl 0CBOEHMS OCHOBHOWN 06pa3oBaTeNbHOM
npoBepsemMoro nporpaMMbl OCHOBHOTO 06LLero o6pasoBaHus
pesynbTaTa
11 MCMonb30BaTh U3Y4YEeHHbIE MOHATUS
1.2 pa3nuyaTb SBMEHUs MO OMNUCaHMUIO UX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OrbITOB,

OEMOHCTpuUpyrwmnx gaHHoe (*)MSW-IGCKOG ABneHune

1.3 pacno3HaBaTb MNPOSBNEHME W3YYEHHbIX PUNYECKUX SABMEHUA B OKPYXaloLiem
Mupe, B TOM 4yucne usmyeckue SBMeHUs B Npupoge, npu 3TOM MNepeBOAUTb
NpakTUYecKyto 3agady B y4ebHylo, BbiAenaTb CyLLeCTBEHHbIE CBOMCTBA (NPU3HaKM)
PUINYECKMX SABIEHUN

1.4 ONnCbIBaTb WU3y4YeHHble CBOWCTBa Ten W (puanyeckne sBNEHWs, MCMonb3ys
dusmMyeckme BeNWYUHbLI, NPW OMUCaHUM MNPaBUMbHO TPaKTOBaTb (U3NYECKUNA
CMbICINT UCNOMb3yeMbIX BEfWUYMH, UX OBO3HaYeHWs W eAuHULbl PUNYECKUX
BENWYUH, HaxoauTb OOPMYIbl, CBA3bIBAIOLME AaHHYIO (DM3NYECKYIO BEMUYMHY C
APYrMMKU BENUYMHAMK, CTPOUTL rpaddmky U3yYeHHbIX 3aBUCMMOCTEN (OU3NYECKMX
BENUYNH

15 XapaKkTepu3oBaTb CBOWCTBA Ten, (M3NYecKkne SIBNEHWsI U NPOLIECChl, UCMOSb3ys
M3y4yeHHble 3aKOHbI, MPU 3TOM [daBaTb CIIOBECHYIO (HOPMYIMPOBKY 3akoHa W
3anncbIBaTh €ro MaTeMaTU4Yeckoe BblpakeHne

1.6 00BbACHATL PU3NYECKME ABIMEHUS, NPOLECChl U CBOWCTBA TEM, B TOM YMUCIE U B
KOHTEKCTE CUTyauuih MNpPaKTUKO-OPUEHTUMPOBAHHOIO  XapakTepa: BbISABMATb
NPUYNHHO-CNEACTBEHHbIE CBA3WN, CTPOUTb O0bACHEHUE U3 1 - 2 NOrNYecKMX Laros
€ 0nopou Ha 1 - 2 3y4eHHbIX CBOMCTBA (hn3MYECKNX SBNEHNI, (PU3NHECKNX 3aKOHa
UM 3aKOHOMEPHOCTM

1.7 pewaTtb pacyeTHble 3agayun B 1 - 2 OeNCTBUS, UCTIONb3YS 3aKOHbl U POPMYTIbI,
CBsA3blBalOLLME (PU3NYECKME BENMYMHBLI: Ha OCHOBE aHanusa YCroBuS 3agayn
3anucbIBaTh KpaTkoe YCroBue, NOACTaBNATb puanyeckne BenuyvHbl B popMyribl
MU MPOBOAUTL pacyeTbl, HaxXOAUTb CMpPaBOYHble AaHHble, Heobxogumble Ans
peLLeHuns 3aa4, OLleHVBaTb PeanMcTUYHOCTb NOTy4YeHHON U3NYECKol BENUYUHDI

1.8 pacno3HaBaTb NpPo6nemMbl, KOTOpPbIE MOXHO PELUMTb MPU MOMOLLM (DU3NYECKUX
METOOB, B OMWCAHWN WCCIEOOBaHUS BbIAENSATb NPOBEPSIEMOE MPEnNOnoXeHue
(rvnoTesy), pasnuyatb M MHTEPNPETUPOBaTL MOMYYEHHbIN pesynbTaT, HaXo4UTb
oWwnBKN B XOA4E OMbITa, AlenaThb BbiIBOAb! MO €ro peaynbTaTam

1.9 NPOBOAUTL OMbITbl MO HaGMIOOEHUIO UINYECKUX SBNEHUA UMM PUINYECKMX
CBOWCTB Ten: (opMynupoBaTb MNpOBEPsiEMblE MPEANONIOXKEHMS, cobupaTb
YCTaHOBKY W3 MNPEANOXEHHOro 00OopyaoBaHWs, 3anucbiBaTb XO4 OnbiTa U
opMynupoBaTh BbIBOAbI

1.10 BbIMNOMHATL MPsSIMble U3MEPEHUs] C UCMONb30BaHWEM aHanoroBbiX M LMAPOBbLIX
npubopoB, 3anucbiBaTb Mokas3aHWs NpPUOOpPOB C y4eToM 3adaHHOW abGConoTHOM




norpeLwHocTn M3MepeHl/Il7I

1.11

NPOBOAWTL UCCMedoBaHNE 3aBUCUMOCTY O4HOW hU3nYeckol BENUUMHBI OT ApYroW
C MCMONb30BaHUEM MPAMBIX U3MEPEHWI, Y4acTBOBaTb B NMaHMPOBaHUN y4eBHOro
uccrefoBaHusl, cobupaTb YCTAHOBKY W  BbIMOMHATL WM3MEpeHusi, criegys
NpeaoXXeHHOMY MnaHy, uKCUpoBaTb pPe3ynbTaTthl MOMyYeHHOW 3aBUCUMOCTU
hM3MYECKMX BENUYMH B BMAE NPEANOXeHHbIX Tabnuy u rpadukoB, Aenatb
BbIBOZbI MO pe3yrnbTaTam vccrefoBaHus

1.12

npoBOANTb KOCBEHHbIE N3MepPEeHNA qamsmqecmx BEINM4nH, cneanyq npe,u,no>|<eHH017|
MHCTPYKUUKN. Npn  BbINOJTHEHUN I/I3MepeHI/II7I CO6I/IpaTb SKCNnepuMeHTallbHYyo
YCTaHOBKY U BbIYUCNATb 3Ha4YeHne NCKOMOW BENUYUHBI

1.13

cobniogatb npaBuna TexHukM 6esonacHoCTU Mpu pabote ¢ naGopaTopHbIM
obopynoBaHneM

1.14

YKa3blBaTb MpUHLMNbI nencTens I'IpI/I60pOB N TeXHUYECKnX yCTpOI7ICTB,
XapaktepusosaTb MNpUHLUUNBI nencTeuns N3YyYeHHbIX I'IpM60pOB N TeXHU4YeCKnx
yCTp0I7ICTB C NOMOLLbKO UX OnNnucaHuaA, nCnonb3yA 3HaHUA O cBOMCTBax (bwswqecmx
SABMEHUA 1 H606X0.D,I/1Mble (bwswqecme 3aKOHbI N 3aKOHOMEPHOCTHU

1.15

NpvMBOAUTL MpPUMEpPbl (HaxoAWTb MHOpPMaUuo O npumepax) MNpPaKTU4ECKoro
NCNonb30BaHUA OUINYECKMX 3HAHUI B MOBCELHEBHOM XM3HWU Anst obecneyvyeHus
BesonacHocTn npu obpalleHun ¢ npubopamm U TEXHUYECKMMU YCTPOWCTBaMMU,
COXpaHeHus1 340pOBbA M COBMIOAEHUS HOPM 3KOMOrMYECKOro noBedeHus B
oKpy>arwLien cpege

1.16

OCYLLLECTBNATbL OTOOP MCTOYHNKOB MHGDOPMALMK B ceTU HTEPHET B COOTBETCTBUM
C 3afaHHbIM MOMCKOBLIM 3aMpOCOM, Ha OCHOBE WMEKLLMXCA 3HaHUA U MNyTeM
CpaBHEHUsT Pa3NUYHbIX MCTOYHMKOB BbIAENSATh MHCpOPMAaLIMIO, KOTopas sSIBMSEeTCS
NPOTMBOPEYMBON UMM MOXET ObITb HELOCTOBEPHOM

1.17

MCNonb3oBaTb MNpPW  BbINOMHEHUN  Y4YEOHbIX 33daHWA  HAayYHO-MOMYISPHYIO
nuTepaTtypy M3NYECKOro COAEPXKaHUsi, CNpaBoOYHble MaTepuarnbl, PECypCbl CeTU
WHTepHeT, BnageTb NpuvemaMy KOHCMEKTUPOBAHWUS TeKcTa, npeobpas3oBaHus
WMHopMaLnmM N3 OAHOM 3HAKOBOW CUCTEMbI B APYTYHO

1.18

co3faBaTtb COOCTBEHHbIE KpaTKMe MUCbMEHHbIE U YCTHbIE COODLLEHNS HAa OCHOBE
2 - 3 UICTOYHMKOB MHGOpMaLMM PU3NHECKOrO COAepKaHUs, B TOM YuMcre nyornmyHo
Jenatb KpaTkme cooOleHus O pe3ynbTaTax MpPOEKTOB MU  y4eOHbIX
nccnegoBaHui, Npu 3TOM PaMOTHO MCMOMb30BaTb M3YYEHHbIA MOHSATUNHBIN
annapaT kypca (u3nK1, CONpoBOXAaTb BbICTYNSIEHNE Npe3eHTaLmnen

1.19

Npyv BbIMNOMTHEHWM Y4eOHbIX MPOEKTOB W WUCCNEedoBaHWMA  pacnpegensitb
0653aHHOCTHM B rpynne B COOTBETCTBUM C NMOCTaBMNEHHbIMY 3a4a4amMu, cneguTb 3a
BbINOSIHEHMEM NSlaHa AeWCTBUIN, adeKBaTHO oueHMBaTb COOCTBEHHbIA BKMag B
OEeSaTenbHOCTb  IPynnbl, BbiCTpaMBaTb KOMMYHUKATUBHOE B3aMMOAENCTBME,
YUUTbIBAsi MHEHME OKPY>KaKOLLIMX

Tabnuuya 22.1

lMpoBepsiemMble anemMeHThbl cogepxaHus (7 knacc)

Kopg
pasgena

Koa anemeHTa lMpoBepsieMble aneMeHTbl coaepXXaHns

1

®N3UKA N EE POJb B NMO3HAHNN OKPY>XAIOLLETO MUPA

11 dusuka - Hayka o npupoge. AsneHusi Npupodbl. Pusnyeckne SBNEHNN:
MexaHu4eckue, TENroBble, ANEKTPUYECcKNe, MarHUTHble, CBETOBbIE,




3BYKOBblE

1.2 ®duanyeckne  BenuUMHbl.  M3amepeHne  pusMYecKMX  BEMUYKH.
duanyeckne npubopsbl. lMorpelHocTb M3MepeHun. MexayHapoaHast
cuctemMa eguHuL

1.3 EcTecTBEeHHO-Hay4HbI MeTOond MNO3HaHus: HabnogeHue, MOCTaHOBKa
Hay4HOro BOMpoca, BbIABWKEHWE MMNoTes3, 3KCMNEPUMEHT MO NpoBepke
rmnotes, 06bsCHEHNe HabnaaeMoro ABneHns

1.4 OnuncaHne usnyecknx ABEeHNn C NOMOLLI0 Moaeren

15 MpakTuyeckne paboThbl:

N3mepeHne paccTosiHWIA.

N3amepeHre obbeMa XNOKOCTM 1 TBEPAOro Tena.

OnpepeneHve pa3aMmepoB MarbIx Ten.

N3mepeHne TemnepaTypbl Mpy NMOMOLUM XUOKOCTHOrO TepMOMETpa U
Aartyvka TemnepaTypbl

MEPBOHAYAITbHBIE CBEAEHNA O CTPOEHUWM BELWWECTBA

2.1 CTpoeHve BellecTBa: aTombl M MOMekynbl, UX pa3vepbl. OnbiTbl,
[OKasblBaoLMe ANCKpeTHOe CTPOeHWe BeLecTea

2.2 [ewmxeHne vactuy BewectBa. CBA3b CKOPOCTU ABMXKEHUSA YacTul, C
Temnepatypoin. bpoyHoBckoe aBmxeHve, auddyans

2.3 BsaumopencTeume 4actuL BeLecTBa: NPUTSKEHNE N OTTaNKnuBaHue

2.4 ArperatHble COCTOSHMS BeLlecTBa: CTPOEHWe ra3oB, XUAKOCTENW U
TBEpAbIX (KpucTanmnuyeckux) Ten. B3aammocsssb mexagy cBoMcTBaMu
BEWEeCTB B pasHbiX arperatHbiX COCTOSHUMAX W UX  aTOMHO-
MOJTIEKYNSPHBIM CTPOEHMEM

2.5 OcobeHHOCTH arperaTHbIX COCTOSIHUIA BOAbI

2.6 MpakTnyeckune paboThbi:
OueHka OnameTpa aTtomMa METoOAOM psifoB (C  MCMONb30BaHWMEM
doTorpacui).
OnbITbl N0 HAGMOAEHMIO TENTOBOrO pacLUMPEHNS ra3oB.
OnbITbl O OOHAPYXXEHWIO ENCTBUS CUIT MOTEKYTSIPHOMO MPUTSXKEHNUS

OBV/KEHWE 1 BSBAMMOOEWCTBUE TEN

3.1 MexaHu4eckoe aBmxeHne. PaBHoOMepHoe N HepaBHOMEPHOE ABMXKEHNE

3.2 CkopocTtb. CpeaHsiss CKOpOCTb MpY HEpaBHOMEPHOM ABWKeHUU. PacueT
NyTV 1 BPEMEHU OBWDKEHNS

3.3 AeneHune nHepuun. 3akoH MHepuun. BaamoaencTeme Ten kak NpuynHa
N3MEHEHNsT CKOPOCTU ABWXeHus Ten. Macca kak mepa WHEpPTHOCTM
Tena

3.4 MnoTHocTe BewecTBa. CBA3b MIIOTHOCTM C KOMWYECTBOM MOJIEKYN B
eavHuLle obbema BellecTBa

3.5 Cwuna Kak xapakTepucTuka B3auMmoaencTens Ten

3.6 Cvna ynpyroctv wn 3akoH [yka. M3mepeHve cunbl C MNOMOLLbIO

AnHamMmoMeTpa




3.7 fABneHve TAroteHmsa u cuna TsKecTM. Cuna TsHKeCTM Ha Apyrvx
nnaxetax. Bec Tena. HesecomocTb

3.8 Cuvna TpeHusi. TpeHne CKoMNbXeHUs 1 TpeHue Nokosi. TpeHne B npupoae
N TEXHUKE

3.9 CnoxeHune cun, HarnpasneHHbIX no ofHoW nNpsiMon.
PaBHogewcTBytoLWas cun

3.10 MpakTuyeckune paboThl
OnpegeneHve CKOPOCTM pPaBHOMEPHOro ABWXeHUs (Wwapuka B
XXMOKOCTU, MOOENW 3reKTpUYeckoro aBTomobunsa n Tak ganee).
OnpepneneHve cpegHel CKOPOCTM CKOMbXEHUst Opycka unu wapwvka no
HaKIOHHOM NMOCKOCTU.
OnpegeneHne NNOTHOCTY TBEPAOro Tena.
OnbITbl, AEMOHCTPUPYIOLLME 3aBUCUMOCTb pacTsxeHus (gedopmauinm)
NPYXWHbI OT NPUMOXEHHOMN CUITbI.
OnbITbl, AEMOHCTPUPYIOLLNE 3aBUCUMOCTb CUIbl TPEHUSA CKOSNbXEHUS
OT Beca Tena v xapakrepa ConpukacatoLLMXcs NOBEPXHOCTEN

3.11 dusnyeckne ABneHNs B NpuMpoae: NpUMepbl OBMXKEHUS C PasfMyHbIMU
CKOPOCTSIMM B XXMBOW N HEXMBOW NpUpoae, OeNCTBUE CUMbl TPEHNS B
npupoae 1 TexHuke

3.12 TexHunyeckne ycTponcTasa: UHAMOMETP, MNOSLUUMHUKN

OABNEHWE TBEPOLIX TEN, XKWAKOCTEN U TA30B

4.1 HaeneHne TBepgoro tena. Cnocobbl YMEHbLUEHMSI U YBENUYEHUSA
AaBneHus

4.2 [aeneHne rasa. 3aBMCUMMOCTb [OaBfieHMs rasa oT obbema,
Temneparypsbl

4.3 Mepepaya gaBneHvs TBepAbIMU TENaMK, XUAKOCTAMMU N razaMu. 3aKoH
Mackans. NHeBMaTMyecKne mMalluHbl

4.4 3aBMCMMOCTb OaBMNEHUs XUOKOCTU OT rmybuHbl. [MgpocTtatuyeckui
napagokc. CoobwatoLmecs cocyabl. Mngpaenuyeckme mexaHnsmbl

4.5 Atmocepa 3emnu 1M atmoccepHoe  gaBrneHue.  [puymHbI
CyLLEeCTBOBaHUA Bo3ayLlHOW obonoudkn 3emnun. Onbir Toppuyennw.
3aBncnMocTb aTMOCEepHOro AaBneHns OT BbICOTbl Ha YPOBHEM MOPS

4.6 NamepeHne aTtmocdepHoro pgaenenus. [pubopbl ONa M3MepeHus
aTtMocdepHOro AaBneHus

4.7 OdenctBne XuOgkocTM UM rasa Ha MOrpyXeHHoe B HWUX Teno.
BbiTankueatowas (apxmmenosa) cuna. 3akoH Apxumeaa

4.8 lMnaBaHue Ten. BosgyxonnaesaHue

4.9 MpakTnyeckue paboThbi:

VccnegoBaHue 3aBUMCMMOCTM Beca Tena B Boge OT obbema
MOrpy>X€HHOM B XXMAKOCTb 4YacTu Tena.

OnpefneneHve BbITankMBalolWen Cunbl, OENCTBYOLWENW Ha Teno,
MOrpy>XeHHOE B XNAKOCTb.

[MpoBepka He3aBUCMMOCTU BbITankuBaroLllen cunbl, JENCTBYOWEN Ha
TEeno B XXWAKOCTWU, OT Macchl Tena.

OnbITbl, AEMOHCTPUPYIOLLME 3aBUCUMOCTb BbITANKUBAKOLWENA CUIbI,
OEeNCTBYIOWEN Ha Teno B XXWAKOCTU, OT oObema MOrpy>KeHHON B




XXMOKOCTb YacTu Tena 1 OT NIOTHOCTU XXUOKOCTU.
KoHcTpynpoBaHue apeomeTpa WKW  KOHCTPYMpOBaHWE rodku U
onpeferneHve ee rpy3onogbeMHOCTH

4.10 dusmnyeckne SBNeHVs B Npupoae: BNusiHNe aTMOCHEPHOro AaBreHus
Ha >K1BOW opraHu3Mm, nnaBaHue pblo

4.11 TexHu4yeckne yCTPOWCTBA: COOOLLalLWMeCs Cocyabl, YCTPOWCTBO
BOA4ONpPoBOAa, [MApPaBNMYeckMA npecc, MaHomeTp, GapomeTp,
BbICOTOMEP, NOPLUHEBOW Hacoc, apeoMeTp

5 PABOTA, MOLLHOCTbL, QHEPITUA
5.1 MexaHuyeckas pabota
5.2 MexaHn4eckasi MOLLHOCTb
5.3 MpocTble MexaHW3Mbl: pblyar, 6noK, HaknoHHasi NNockocTb. MpaBuno

paBHOBECUA pbldara

5.4 lMpumeHeHue npaBuna paBHOBECUS pblvara K 610Ky

55 "3onoToe npaBuno" mexaHukn. KoaduumeHT nonesHoro AencTBus
MEeXaHNU3MOB. npOCTbIe MeXaHU3Mbl B 6bITy N TeEXHUKe

5.6 MoTeHunanbHas 3Heprum Tena, NOgHATOro Hag 3emnen
5.7 KnHeTnyeckas aHeprus
5.8 MonHass mMexaHudeckast aHeprusi. 3aKOH M3MEHEHUS U COXpaHEHUs

MEXaHN4YECKON SHeprum

5.9 MpakTnyeckune paboThbi:

OnpepeneHve paboTbl cunbl TPEHWUSI MPU PABHOMEPHOM [BVXEHWM
Tena no ropu3oHTanbHON NOBEPXHOCTW.

MccnenoBaHmne ycrnoBun paBHOBECUS pblyara.

NamepeHune K[ HaknOHHOW NIIOCKOCTM.

M3yuyeHne 3akoHa CoOXpaHEHUS MEXaHUYECKOW IHEPTK

5.10 dusmnyeckne siBNeHVs B NpMpoae: pblyary B Tere Yyerioeka

5.11 TexHunyeckne yCcTponcTea: pblyar, NOABWKHbBIA U HEMOABWXHbBIN BGI10KN,
HaKIOHHas NMOCKOCTb, MPOCTbIE MEXaHU3MbI B ObITy

Tabnuuya 22.2
MpoBepsemble TpeboBaHWs K pe3ynbTataM OCBOEHUSA OCHOBHOW
obpasoBatenbHON nporpaMmmel (8 knacc)
Koa [MpoBepsemMble NpegMeTHbIE pe3ynbTaTbl OCBOEHNSI OCHOBHOM 06pa3oBaTesibHON
NpoBepsiemMoro nporpaMmbl OCHOBHOMO 0bLLiero obpasoBaHus
pesynbTata

11 NCMonb30BaTh NMOHATUA

1.2 pasnuyaTtb SBNEHWS MO ONMCaHUI0 UX XapaKTEPHbIX CBOWCTB Y HA OCHOBE OMbITOB,
OEMOHCTPUPYIOLLMX faHHOE hU3nYecKoe SBNeHNE

1.3 pacno3HaBaTb MNPOSIBMEHME W3YYEHHbIX (OU3NYECKUX SIBIEHUA B OKPYXaKOLLEM
Mupe, B TOM 4ncne usM4eckue SIBMIEHUS B MpPUPOAE, NMpu 3TOM MNEPEeBOAUTb




npakTUYeckyto 3agady B y4eGHyto, BbiAeNnsaTb CYLLECTBEHHbIE CBOCTBA (MPU3HaKM)
hU3NYECKUX ABNEHUN

1.4

onucbiBaTb W3y4eHHble CBOWCTBA Ten U (U3NYecKne SIBIIEHWS, WUCMONb3ys
u3nyeckme BeNWYMHBLI, MPY OMUCAHUM MPaBUIIBHO TPAKTOBaTb (PU3NYECKMIA
CMbICI UCMOSIb3YEMbIX BENMYUH, 0GO3HAYEHNS U eOUHNLBI (PU3UYECKUX BEMUYUH,
HaxoauTb hopMyrbl, CBA3bIBAOLWME AaHHYI0 (DU3NYECKYIO BEMUYUHY C APYrMMU
BENMUYMHAMMU, CTPOUTb rPadIVKM N3YHEHHBIX 3aBUCUMOCTEN (DU3NYECKUX BENUYUH

15

XapakTtepun3oBaTtb cBOWCTBa Ten, (bmsmqecme ABNeHNA U npoueccChbl, NCNonb3yA
M3y4eHHble 3aKOHbl, NpM 3TOM [OaBaTb CITOBECHYHO (bOpMyJ'IMpOBKy 3aKoOHa U
3anncbliBatb €ro MmatemMaTn4yeckoe BblpaXeHune

1.6

06bACHATL U3MYECKME MPOLIECCHI U CBOWCTBA TeM, B TOM YUCIE U B KOHTEKCTE
CUTyauMin  NPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa: BbISABMASATb  MPUYMHHO-
CNeACTBEHHblE CBSA3WU, CTPOUTb OOBLSCHEHME M3 1 - 2 FNOMMYecKMx LiaroB C
NOMOLLBIO 1 - 2 U3yYeHHbIX CBONCTBA IU3NYECKUX ABMEHUN, (PU3NYECKMX 3aKOHa
UM 3aKOHOMEPHOCTU

1.7

pelwaTtb pacyeTHble 3afjaun B 2 - 3 OeWCTBUS, UCMONb3yst 3aKOHbl U DOPMYIbI,
cBA3blBalOWME (PU3NYECKME BEMNUYUHBI, HA OCHOBE aHanusa ycrioBus 3agayu
3anuncbiBaTb KpaTKoe YCroBME, BbISBMAATbL HEAOCTATOK AaHHbIX ONA peLleHus
3agayun, BblOMpaTb 3akoHbl U POpMyIbl, Heobxooumble AN €€ pelleHus,
NPOBOAUTbL pacyeThbl M CpaBHMBATL MNONTyYEHHOE 3HaYeHne (PU3NYECKON BENNYNHDI
C U3BECTHBLIMW AaHHbIMN

1.8

pacrosHaBaTb MPOGMeMbI, KOTOpPblE MOXHO PeLWTb NpPU MOMOLLM PUSUNYECKUX
METOdOB, WCMOMb3ys ONUCaHWe WCCnefoBaHus, BbIAeNAaTb NpoBepsieMoe
npeanonoXxeHve, OLeHMBaTb NPaBUIbBHOCTL NOPSAKa NPOBEAEHNS UCCeaoBaHuS,
Aenatb BblBOAbI

1.9

NPOBOAUTL OMbITbl MO HAGMNIOOEHUIO DUINYECKMX SBNEHUA UM PUINYECKMX
CBOMCTB Ten: opMynMpoBaTh MNpoBeEpsSiemMble MNPeanonoxeHusa, cobupaTb
YCTaHOBKY W3 NpeasiokeHHoro obopyaoBaHMs, ONMUCbiBaTb XOA4 OnbiTa U
dhopmynupoBaTh BbIBOAbI

1.10

BbINOSMHATL MPsiMble U3MEPEHMSI C UCMOMb30BaHMEM aHanoroBblXx MNpUOOPOB U
[aTYNKOB (PU3MYECKUX BEMNUYUH, CPaBHMUBATb pesynbTaTbl U3MEPEHUI C Y4ETOM
3agaHHON abCconTHON NOrpeLlHOCTH

1.11

NPOBOAUTb NCCNEAOBaAHNE 3aBUCUMOCTM O4HON P13NYECKON BENMUYMHBI OT LPYrOn
C MCNOmb30BaHNEM MPSIMbIX U3MEPEHUIA: NNaHNpoBaTb MCCregoBaHue, cobmpaTb
YCTaHOBKY W  BbIMOMHSATb M3MEPEHUs, criegys NPeAfIoKEHHOMY  MnaHy,
dhmKcupoBaTh pe3ynbTaTbl NONYyYEHHOW 3aBUCMMOCTHM B BUAE Tabnuy, u rpadmkos,
Aenatb BblBOAbl MO pe3ynbTaTamM UCCrneaoBaHus

1.12

MPOBOAWUTb  KOCBEHHbIE MW3MEPEHUSI (DUSNYECKUX BEMWYMH:  MNaHUpoBaTb
M3MepeHusi, cobrpaTb IKCNEPUMEHTANbHYIO YCTAaHOBKY, Criefysl NPearoXeHHOW
WHCTPYKUMW, 1 BbIYUCIISITb 3HAYEHWE BEMNUYMHBI

1.13

cobnogatb npaBunia TEXHUKM Ge3onacHocTn npu paboTe ¢ nabopaTopHbIM
obopynoBaHnem

1.14

XapakTepusoBaTb MNPUHLUMMbLI OEACTBUS M3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOWCTB C ONOPOM Ha UX OMUCaHWS, UCNOMb3Ys 3HAaHUSA O CBOMCTBaX PU3NYECKNX
SIBITEHUIN N HeobxoaMMble PU3NHECKMe 3aKOHOMEPHOCTH

1.15

pacrno3HaBaTb MNMPOCTblie TEXHUYECKNE yCTpOVICTBa N N3AMepuTesibHble |'|p|/|60pb| no
CXeMaM N CxeMaTU4dHbIM PUCYHKaM, COCTaBlIATb CXEMbl 3JTEKTPUHECKNX uenen c
nocnegosartesibHbIM 1 NapannesibHbiM coeuHeHneEM JJNIEMEHTOB, pasnnyad
YCINOBHbIE 0003HAYEHUS AIIEMEHTOB ANEKTPU4EeCKnX uenen




1.16 NpMBOAUTbL MpUMeEpbl (HaxoawuTb MHopMauuio O npumepax) NpPaKTUYECKOro
NCNOoNb30BaHUS (PU3NYECKMX 3HAHWUIA B MOBCEOHEBHOW XM3HWU Ons obecneyvyeHus
©esonacHocTn npu obpalleHun ¢ npubopamm U TEXHUHECKMMU YCTPOWCTBaMM,
COXpaHeHUs1 300pOBbSt W COOMIOAEHMSI HOPM 3KOJTOMMYECKOro MoBedeHUst B
oKpyxatlLuen cpene

1.17 OCyLLEeCTBNATL MOUCK MHpopMauun usm4eckoro cogepxaHns B cetu NHTepHer,
Ha OCHOBE MMELLMXCS 3HAaHUI U NYyTEM CPaBHEHUSA AOMNOMHUTENBHbLIX UCTOYHUKOB
BblAENATb MHGOPMaLMIO, KOTopas SIBNSETCS NPOTUBOPEYMBON UMM MOXET ObiTb
HeJOCTOBEPHOW

1.18 ncnomnb3oBaTb MNpPW  BLIMNOMHEHUM Yy4eOHbIX 33a4aHWM  HaYYHO-MOMYMsIPHYHO
nutepatypy (b1M3nM4eCcKoro CooepxaHus, cnpaBoyvHble MaTepuarbl, pecypcbl CETU
WHTepHeT; Bnagetb npuemMamu KOHCMEKTMPOBaHWUS TekcTa, npeobpasoBaHus
WMHhopmaLum N3 OAHOM 3HAKOBOW CUCTEMbI B APYTryHO

1.19 co3faBaTb COGCTBEHHbIE MUCbMEHHbIE U KpaTKMe YCTHble coobLLeHns, 06obLas
MHGOPMaLIIO U3 HECKOSbKMX UCTOYHNKOB (ON3NYECKOro COAEPXKaHUsi, B TOM Ymcne
nybnuyHo npeacTaBnsaATb pPe3ynbTaTbl MPOEKTHOW WNU  UCCneaoBaTenbCKoM
OEATENbHOCTN, MPU 3TOM [PaMOTHO WCMOMb30BaTb W3YYEHHbIN MOHATUNHbBIN
annapaT Kypca u3nKu1, CONpoBOXAaTb BbICTYNINEHNE Npe3eHTaLunen

1.20 npy BbINOMHEHUN YY4EBHbBIX NPOEKTOB U UCCEeAOoBaHUN (PrU3NYEeCKnX NpoLeccoB
pacnpegenatb 00A3aHHOCTM B rpynne B COOTBETCTBUM C MOCTaBMEHHbIMU
3agjavamu, crnegutb 3a BbINOMHEHWEM NNaHa OEeNCTBUA U KOPPEKTUpOBaTb ero,
afeKksaTHO OLeHMBaTb COBCTBEHHbIN BKNaA B AeATeNbHOCTb rPpynmbl, BbICTPaMBaTh
KOMMYHWKaTVBHOE  B3auUMOOEWCTBUE, MNPOSBNSAs  FOTOBHOCTb — paspeluaTb
KOHQMUKTbI

Tabnuuya 22.3

[MpoBepsieMble anemeHTbl cogepxanus (8 knacc)

Kop Kop anemeHTa [MpoBepsieMble 3N1EMEHTbI COAEPKAHUSA
pasgena
6 TEMNNOBBLIE ABNEHNA
6.1 OCHOBHbIE NONOXEHMS MONEKYNSPHO-KUHETUYECKO TEOPUM CTPOEHUS

BelllectBa. Macca n pasamepbl Monekyn. OnbiThl, nogTBepxaatoLme
OCHOBHbIE MOMOXEHMS MONEKYNAPHO-KMHETUYECKON Teopui

6.2 Mopgenn TBepAaoro, XXMAKOro U razaoobpasHOro COCTOSIHWIA BeELLECTBA.
Kpuctannunyeckne n amopdHble Tena

6.3 O6bsicHeHMe CBOWCTB ra3oB, XWOKOCTEW M TBEPAbIX TeIl Ha OCHOBE
NOSIOXKEHUN MOMEKYNAPHO-KUHETUYECKON TEOpUN

6.4 CmaumBaHue v kanunnspHble ABNeHns
6.5 TennoBoe paclmnpeHne n cxatune
6.6 TemnepaTtypa. CBsA3b TemnepaTypbl CO CKOPOCTbKO  TEMNSIOBOroO

OBWDKEHWUa YacTuL,

6.7 BHyTpeHHAst 3Heprusi. Cnocobbl M3MEHEHMSI BHYTPEHHEWN 3SHEPruu:
Tennonepegava u coBepLueHne paboTbl

6.8 Buabl Tennonepenayun: TennonpoBoAHOCTb, KOHBEKUUA, N3ny4vyeHune




6.9 KonuyecTtBo TennoTbl. YaensHasa TENSIOEMKOCTb BELLECTBA

6.10 TennoobmeH 1 TeNNoBoe paBHOBECUE. YpaBHEHUE TEMOBOro banaHca

6.11 lMnaBneHve 1 oTBepAEBaHWE KPUCTaNSIMYECKNX BELLECTB. YAenbHas
TennoTta nnaeneHns

6.12 Mapoobpa3oBaHne n koHAeHcaums. VcnapeHue. Kunenne. YgenbHas
Tennota napoobpasoBaHnsi. 3aBUCMMOCTb TeMMnepaTypbl KUMNEHUs OT
aTMocepHoro gaBneHuns

6.13 BnaxHocTb Bo3ayxa

6.14 OHeprus Tonnuea. YaernbHasa Tennota cropaHus

6.15 MpuHUMNbI paboTbl TennoBbIx Asuratenen K tennosoro gsuratensi.
TennoBble gBUraTenu u 3awmTa oKpyXatoLlen cpesbl

6.16 3aKoH COXpaHeHus1 U NpeBpaLLeHnst 3HepPrum B TEMMOBLIX NpoLieccax

6.17 MpakTuyeckne paboThbl:
OnbITbl N0 OBHAPYXXEHUI0 AENCTBUS CUIT MONEKYNSPHOTO NPUTSXKEHUS.
OnbITbl MO BblpalMBaHUIO KPUCTAIOB NOBapPEHHOW COMM UK caxapa.
OnbITbl N0 HabnoAeHWIO TENNOBOIO pacLUMPEHNs ras3os, XUOKOCTEN U
TBEPAbIX Ten.
OnpepeneHve gaeneHus Bosayxa B 6annoHe wnpuua.
OnbITbl, AEMOHCTPUPYIOLLNE 3aBMCMMOCTb [aBMNEHUs BO3gyxa OT ero
o6beMa 1 HarpeBaHUsi UK OXNaXXaeHus.
MpoBepka ruNOTE3bl JIMHEWNHOW 3aBUCUMOCTM ANWHBLI - CcTONGuKa
XNOKOCTN B TEPMOMETPUYECKOM TPyOKe OT TeMnepaTypbl.
HabniogeHne unamMeHeHWst BHYTPEHHEW SHeprMm Tena B pesynbrarte
Tennonepegaym n paboTbl BHELLUHMX CUIT.
WccnenoBaHne siBneHns TennoobmMeHa npy CMeLLMBaHUN XOITO4HOM U
ropsiyen BoAabl.
OnpegeneHve KonmuyecTBa TennoTbl, MNOMYyYEHHOrO BOAOW MNpwu
TennoobmeHe ¢ HarpeTbiM MeTanINYeCKnM LUIMHOPOM.
OnpepenexHve ygenbHOM TENmoemKoCcTU BewlecTBa. lccnenoBaHue
npovLecca ncnapeHus.
OnpeaeneHne OTHOCUTENbHOW BIIAXXHOCTW BO3AyXa.
OnpegeneHve yaenbHON TeNNOThbl MaBneHns nega

6.18 duanyeckne sBNeHWs B Npupode: MNOBEPXHOCTHOE HaTsKeHne W
KanunnsipHble SBNeHVs B NpMpoae, KpucTansbl B Npupoae, usnyvyeHune
ConHua, 3amep3aHne BogOEMOB, MOpPCKMe 6pu3bl; 06pas3oBaHmne pochl,
TymaHa, UHesi, cCHera

6.19 TexHuyeckne ycTpoucTBa: Kanunnspbl, MNPUMEpPbl UCNOSb30BaHUA

KpUCTanoB, XWUOKOCTHbIA TEPMOMETP, AaT4MK TeMnepaTypbl, TEPMOC,
cuctema OTOMSEHUs OOMOB, TUIPOMETPLI, MCUMXPOMETP, MapoBast
TypburHa, ABUratenis BHyTPEHHErO CropaHust

ONEKTPUYECKME N MATHUTHBIE ABJIEHUNA

7.1 OnekTpusaums Ten. [1ea poga anekTpuy4ecknx 3apsaoB

7.2 Bsanmogeiictere 3apsieHHbIX Ten. 3akoH KyrnoHa (3aBncrmocTb cunbl
B3aUMOOEWNCTBUSA  3apsOKEHHbIX Tern  OT BeNMYMHbl  3apsiaoB U
paccTosHUs Mexay Tenamu)

7.3 OnekTpuyeckoe none. HanpsXeHHOCTb  3ANEKTPUYEcKoro  Morns.

rlpl/IHLl,I/II'I cyneprnos3vumm  3NeKTpn4eCckux nonen (Ha Ka4eCTBEHHOM




YPOBHE)

7.4 HocuTtenn anekTpuyecknx 3apsigoB. OneMeEHTapHbIA 3NEKTPUYECKUN
3apsga. CtpoeHve atoma. [poOBOAHMKN 1 ANSNEKTPUKN

7.5 3aKoH COXpaHeHWs anekTpuyeckoro 3apsiaa

7.6 OneKTpuYecknin ToK. YCroBKS CyLLECTBOBaHWUSI 3IEKTPUYECKOro TOKa.
McTOYHMKM NOCTOSTHHOrO TOKa

7.7 [encTBust anekTpmMyeckoro Toka (TENNOBOE, XMMUYECKOE, MarHUTHOE).
ONeKTPUYECKNin TOK B XKMAKOCTSAX U rasax

7.8 OnekTpuyeckas uenb. Cuna Toka. dnekTpuyeckoe HanpshkeHue

7.9 ConpoTuBneHe NpoBogHMKa. YaenbHoe ConpoTuBIeHe BeLecTBa

7.10 3akoH Oma ansa yyacrtka uenu

7.11 MocnepoBaTtenbHOe U NapannenbHoe coeauHeHNe NPOBOLAHUKOB

7.12 PaboTa 1 MOLLHOCTb 3neKkTpu4eckoro Toka. 3akoH [xoyna-fleHua

7.13 OnekTpuyeckre Lenn n NnoTpebutenu anekTpuy4eckon aHeprum B BoITy.
KopoTkoe 3amblkaHue

7.14 lMocTosiHHbIE MarHUTLl. B3anmoaencTene NOCTOSIHHLIX MarHUTOB

7.15 MarHutHoe none. MarHutHoe none 3emMnun 1 ero 3aHavyeHne Ans Xu3Hu
Ha 3emne

7.16 OnbIT OpcTtega. MarHUTHOE norne SMnekTpu4eckoro Toka. NpumeHeHne
3NEKTPOMarHMToB B TEXHUKE

7.17 [enctene MarHMTHOro NONs Ha NPOBOAHMK C TOKOM. QneKTpoaBuraTenb
NMOCTOSHHOrO  Toka.  Wcnonb3oBaHwe — amnekTpogpuratenenm B
TEXHWYECKUX YCTPOWCTBAxX U Ha TpaHcnopTe

7.18 OnbiTbl Papagesn. SAeneHne anekTpomMarHUTHOM mHAykuumn. [Npasuno
JleHua

7.19 OnektporeHepatop. Cnocobbl MONMy4YeHUs SNEKTPUYECKON 3IHEPTUK.
OnekTpocTaHuum Ha BO306HOBNAEMbIX MCTOYHMKaX 3HEPrM

7.20 MpakTnyeckune paboThbi:

OnbiTbl MO HabMIOAEHUO 3MeKTpU3auMn Ten WHOYKUMER u npu
COMPUKOCHOBEHUN.

WccnepoBaHne [elcTBUS 3MEKTPUYECKOTO MOMsi Ha MPOBOAHUKM U
OV3NEKTPUKN.

C6opka 1 npoBepka paboTbl SNEKTPUYECKON LIEeNU NOCTOSAHHOIO TOKa.
N3amepeHne 1 perynmpoBaHue cusbl Toka.

NamepeHre 1 perynmpoBaHne HanpsiKkeHus.

WccnepgoBaHme 3aBMCUMOCTU CUMbl TOKA, MAOYLLIETO Yepes pe3ncTop, oT
COMPOTMBIIEHUSI PE3UCTOPA W HaNPsPKEHUS! HA PE3UCTOPE.

OnbiThl, OEMOHCTpUpyLoLine 3aBUCUMOCTb 3MEeKTPUYECKOro
COMPOTMBIEHUST MPOBOAHMKA OT €ro AJfIMHbI, MAolwann nonepeyHoro
ceyveHns n matepuana.

MpoBepka NpaBuna CroXeHWs1 HanpsKeHU Npu nocneaoBaTeribHOM
CcoeaVHEHNN ABYX PE3UCTOPOB.

MpoBepka npaBuna Anst curbl Toka NpU NapannenbHOM COeAMHEHUN
pPEe3nCTOPOB.




OnpegeneHne paboTbl 3MeKTPUYecKoro Toka, uaywero 4epes
pesunctop.

OnpeneneHve MOLLHOCTUM 3MEKTPUYECKOrO TOKa, BblaensemMon Ha
pesuctope.

WccneposaHve 3aBUCUMOCTY CUIbl TOKA, MOYLLEro Yepes fiaMnoYky, ot
HanpsXXeHns Ha Hew.

OnpepgeneHuve KM Harpesatens.

WccneposaHve MarHATHOrO B3auMoAencTBUSA MOCTOSAHHBIX MarHUTOB.
N3yyeHne MarHUTHOro Momns MNOCTOSIHHBIX  MarHUTOB  NpU KX
obbeanHeHUn 1 pasgeneHun.

VccneposaHve 4enNCTBUS SNEKTPUYECKONO TOKA Ha MarHUTHYIO CTPErKy.
OnbITbl, AEMOHCTPUPYIOLLUE 3aBUCUMOCTb CUMNbl B3aUMOOENCTBUSA
KaTyLKM C TOKOM W MarHuta OT Cuibl TOKa W HanpaBfieHus Toka B
KaTyLuKke.

N3yyeHne OencTBUS MarHUTHOMO NMons Ha NPOBOAHMK C TOKOM.
KoHcTpympoBaHue n usyyeHne paboTbl aneKkTpoaBuraTens.
NamepeHune Kl anekTpoasuratenbHON YCTaHOBKM.

OnbITbl MO MCCNENOBaHWIO SABMEHUS 3MEeKTPOMarHUTHON WHOYKLUN:
uccriefoBaHMe U3MEHEeHW 3HaYeHWst U HanpaBrneHUs MHOYKLUMOHHOIrO
TOKa

7.21 dusnyeckne HBNEHUS B NPUPOLE: SNEKTpUYeckne HABMeHus B
aTMocdepe, 9NeKTpUYECTBO XMBbIX OPraHM3MOB, MarHUTHoOe none
3emnu, gpend NoncoB, Porib MarHUTHOIO MO ANS XU3HW Ha 3emne,
nonsgpHoe cusiHne

7.22 TexHunyeckne yCTpOMCTBA: 3EKTPOCKOMN, amnepmeTp, BOMbTMETP,
peocTaT, CYETYMK INEKTPUYECKOW SHEPrun, dneKTPOOCBETUTENbHbIE
npmnbopkl, HarpeBaTenbHble anekTponpubopsbl (npumepbl),

ANeKTpuyeckne npegoxpaHuTenn, aNeKTpoMarHuT, anekTpoaBuratesb
NOCTOAHHOrIO TOKa, reHepaTtop NOCTOAHHOIO TOKa

Tabnuuya 22.4
lMpoBepsieMble TpeboBaHMA K pe3ynbTaTaM OCBOEHUS OCHOBHOM
obpasoBatenbHom nporpammbl (9 knacc)
Kopg, [MpoBepsieMble NpegMeTHbIe pe3yrbTaTbl OCBOEHMS OCHOBHOM 06pa3oBaTebHON
npoBepsiemMoro nporpaMmmbl OCHOBHOMo obLero obpasoBaHus
pesynbTata
11 MCnonb3oBaTh U3y4YeHHbIE NOHATUA
1.2 pasnuyaTtb SBNEHWS MO ONMCaHUI0 UX XapaKTEPHbIX CBOMCTB M HA OCHOBE OMbITOB,
OEMOHCTPUPYIOLLMX aHHOE U3nyeckoe SBneHne
1.3 pacnosHaBaTb MPOSABNEHNE WN3YYEHHLIX (PU3NYECKMX SBIIEHUN B OKpYXaroLlem

Mupe, B TOM 4yucne pusmyeckue SBMEHUS B Npupoae, Npu 3TOM MNepeBOAUTb
NpaKkTUYECKyIo 3afady B y4eOHYH0, BbiAENATh CyLLIECTBEHHbIE CBOMCTBA (MPU3HAKM)
n3NYECKMX ABNEHNIN

1.4 onncbiBaTb WU3y4YeHHblE CBOWCTBA Ten W (huanveckne sBNEHWs, MCMOoNnb3ys
dum3mMYecKMe BESIMYMHLI, MPU OMUCaAHUU MpPaBUABHO TPaKTOBaTb (U3NYECKUNA
CMbICI NCMOMb3yeMbIX BENNYMH, 0603HAYEHNST U €OUHNLIbI (PUBNHECKNX BENNYMH,
HaxoauTb POPMyribl, CBA3bIBAOLLNE AAHHYIO (DU3NHECKYHO BEMNMUYUHY C OPYTMMU
BEMUYMHAMM, CTPOUTb rpacmKkm N3yYEeHHbIX 3aBUCUMOCTEN (PU3NYECKNX BENTNYMH

1.5 Xapakrepun3oBaTb cBOWCTBa Ten, cbquecme ABJNeHNA U nNpouecChbl, NCNOMb3yA
M3y4YeHHble 3aKOHbl, NMpM 3TOM [OaBaTb CIIOBECHYH CbOpMyJ'IVIpOBKy 3akKOHa M




3anncbiBaTtb €ro MmateMaTn4ecKkoe BblpaXXeHne

1.6

00BbACHATL PU3NYECKME NPOLIECCHI U CBOWCTBA TeS, B TOM YMUCINE U B KOHTEKCTe
CUTyaumMin  NPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa: BbISABMAATb  MNPUYUHHO-
CneacTBeHHble CBSA3W, CTPOUTb OOBbSACHEHWE M3 2 - 3 NOrMYeckMx LiaroB C
NMOMOLLbIO 2 - 3 U3YYEeHHbIX CBOMCTBA IU3NYECKUX ABMEHUN, (PU3NYECKMX 3aKOHa
UM 3aKOHOMEPHOCTU

1.7

pelwaTb pacyeTHble 3adayun (onuparoLwmecs Ha cuctemy us 2 - 3 ypaBHEHUN),
MCcnonb3ys 3akoHbl U OPMYIbl, CBA3bIBalOLME (UNYECKNE BENUYMHBI: Ha
OCHOBE aHamnu3a YyCrioBWs 3ajayn 3anucbiBaTb KpaTkoe YCroBue, BbISBNATb
HegocTawwWwme unNn u3bbITOYHbIE AaHHble, BbIOMpaTb 3akoHbl U hopmynbl,
HeobXxoauMble ANs peLleHusi, NPOBOAUTb PacyeThl U OLEHNBATb PeanncTUYHOCTb
NOMNy4eHHOro 3HayYeHns PU3NYECKON BEMUYNHDI

1.8

pacno3HaBaTb I'Ip06J'IeMbI, KOTOpbl€ MOXHO pewnTb npu nomMoLiu d.)MSW-IeCKMX
MeTodoB, WUCNOJIb3yA OnnCaHWe WuccrnenoBaHuAa, BblAENATb MNpoBepdemMoe
npeanonoxexHue, oueHmeaTb NPaBUIMbHOCTb NOpAOKa NnpoBeaeHUA nccnegosaHuA,
genartb BbiBOAbI, UHTEPNPETUPOBATbL pe3ynbTaThbl HaGJ'IIOD.eHMﬁ M ONbIiTOB

1.9

NPOBOAUTL OMbITbl MO HAGNIOOEHUIO UINYECKMX SBNEHUA UNKU PUINYECKMX
CBOWCTB Temn: CaMOCTOATENbHO cobupaTb YCTaHOBKY M3 M3ObLITOYHOro Habopa
obopyaoBaHusA, onucbiBaTb XOA4 OMbiTa M €ero pesynbTaTbl, opMynupoBaTb
BbIBOAbI

1.10

NpOBOAUTbL NPU HEOBXOOUMOCTH Cepuio NMPAMbIX U3MEPEHUIA, ONpeaenss cpegHee
3Ha4YeHne n3Mepsemon BenmYmHbl ((POKyCHOE paccTosiHMe cobuparoLlen NUH3bI),
0bocHOoBbIBaTb BbIGOp cnocoba namepennst (nameputenoHoro npnbopa)

1.11

npoBOAUTbL  UCCNEAOBaHME  3aBUCUMOCTEN  (PM3MYECKMX  BEINIMYMH  C
MCMONb30BaHMEM  MNPsMbIX  M3MEPEHWIA:  NnaHupoBaTb  MCCregoBaHue,
CaMOCTOATENBbHO CObUpaTh YCTAHOBKY, (PUKCUPOBATb pe3yNnbTaTbl MOMyYEeHHOW
3aBUCUMOCTU (PU3NYECKNX BENUYUH B BUAE Tabnuvy u rpadmkoBs, AenaTb BbIBOAbI
no pesynbTaTaMm UccrneaoBaHus

1.12

NPoOBOAUTb  KOCBEHHbIE W3MEPEHUs]  (PU3NYECKUX BENUYUH:  MNaHMpoBaTb
N3MepeHusi, cobupatb SKCNEPUMEHTANbHYIO YCTAaHOBKY U BbINOMHATbL U3MEPEHWS,
cnegys  NPenfioKEHHOM WMHCTPYKUMM, BbIYUCHATb  3HAYEHUE BENUYUHBLI U
aHanu3vMpoBaTb MOMyYEHHble pe3ynbTaTbl C Y4YETOM 3a4aHHOW MOrpeLlHOCTM
n3mepeHui

1.13

cobnogatb npaBunia TEXHUKM GesonacHocTn npu pabote ¢ nabopaTopHbIM
obopyaoBaHuem

1.14

pas3nnyatb OCHOBHbIE NMPU3HAKN U3YyHEHHbIX dmsmyeckmx Mogernen: MatepmanbHas
TOuYKa, abcontTHO TBEPLOE TENO, TOYEYHbIN UCTOYHUK CBETA, Nnyd, TOHKaA NnH3a,
nnaHeTapHaa Mmoaersib atomMa, HyKInoHHaa Mmoaesib aToMHOro aapa

1.15

XapakTepusoBaTb MNPUHLUMMbLI AEACTBUS M3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOWCTB C ONOPOM Ha UX OMUCaHWS, UCMOMb3Ys 3HAaHUSA O CBOMCTBAaX PU3NYECKNX
SIBITEHUIN N HeobXxoaMMble PU3NHECKMe 3aKOHOMEPHOCTH

1.16

MCMONb30BaTb CXEMbl W CXEMaTUYHbIE PUCYHKM U3YYEHHbIX TEXHUYECKUX
YCTPOWCTB, W3MEpPUTENbHBLIX MNPUOOPOB M TEXHOMOMMYECKMX MPOLIECCOB nNpu
pelleHnn y4ebHO-NpaKTUYEeCKMX 3agad, OMTUYECKUE CXEMbl ANs MOCTPOEHMUs
n3obpaxkeHnin B NNIOCKOM 3epKare 1 cobuparoLLen fimH3e

1.17

NPUBOAMTL MpPUMepbl (HaxoguTb WHAOPMALMIO O Npumepax) NpakTUYecKoro
NCMoMb30BaHUsl (PU3NYECKMX 3HaAHWI B NMOBCEOHEBHOMN XWU3HM Ornsi obecrnevyeHust
GesonacHoCTM Mpu obpallleHnn ¢ npubopamm U TEXHUYECKUMU YCTPOWCTBAMM,
COXpaHeHus1 300pOBbS U COOMIOAEHMS HOPM 3KOSOTMYECKOro MOBEedEeHUs B




oKpyxatLen cpene

1.18 OCyLLEeCTBNATb NOUCK VIHd)OpMaLI,VIVI (bVI3VI‘-IeCKOFO coaepXaHunAa B ceTn VlHTepHeT,
CaMOCTOATENIbHO cbopMynMpyﬂ NOWCKOBbIN 3arnpoc, HaxoanTb NyTU onpenerneHnad
OOCTOBEPHOCTU ﬂOJ'Iy‘-IGHHOVI VIH(*)OpMaLI,l/Il/I Ha OCHOBE WMEKLWMXCS 3HAHUA "
AONOJIHUTENbHbIX NCTOYHMKOB

1.19 ncnomnb3oBaTb MNPU  BbLIMNOMHEHWM Y4eOHbIX 33a4aHWM  HaYYHO-MOMYNsIPHYHO
nutepatypy (b1M3M4eCcKOro CooepXaHus, crnpaBoyvHble MaTepuarbl, pecypcbl CETU
MHTepHeT; Bnagetb npuemMamum KOHCMEKTMPOBaHWUS TekcTa, npeobpasoBaHus
WHbopmaLum N3 OAHOM 3HAKOBOW CUCTEMbI B APYryHO

1.20 co3fjaBaTb COGCTBEHHbIE MUCbMEHHbIE W YCTHble COOOLLEHUS Ha OCHOBE
MHOPMAaLIMM U3 HECKONbKUX UCTOYHUKOB (DU3MYECKOTro cofepaHus, nyernmyHo
npeacTaBnAaTb pesynbTaThl NPOEKTHOW UMW UCCrenoBaTenbCKoN AeATeNbHOCTH,
Npy 3TOM rPaMOTHO WUCMOMNb30BaTh U3YYEHHbIN MOHATUIHBIN annapaTt U3y4aemoro
pasgena (U3MKM W COMPOBOXAaTb BLICTYNNEHME Mpe3eHTauuein C yd4eTom
0coBGeHHOCTeln ayaMTopun CBEPCTHUKOB

1.21 Npu BbINOMHEHWUN y4ebHbIX NPOEKTOB U MCCrefoBaHu hU3NMYECKMX MPOLLECCOB
pacnpegenatb 00A3aHHOCTM B rpynne B COOTBETCTBUM C MOCTaBMEHHbIMU
3agjavamu, criegutb 3a BbINOMHEHWEM NNaHa OEeNCTBUW U KOPPEKTUPOBaTb €ro,
afeKksaTHO OLeHMBaTb COBCTBEHHbIN BKNaA B AeATeNbHOCTb rPpynmbl, BbICTPaMBaTh
KOMMYHWKaTUBHOE  B3auUMOOEWCTBUE, MNPOsBNSAs  FOTOBHOCTb  paspeluaTb
KOHNUKTBI

Tabnuuya 22.5

[MpoBepsieMble anemeHTbl cogepxanms (9 knacc)

Kop Kop anemeHTa [MpoBepsieMble 3NEMEHTbI COAepP)KaHNS
pasgena
8 MEXAHWYECKUNE ABNEHUA
8.1 MexaHundeckoe gBmkeHne. MatepuanbHas Todka. Cuctema otcyeTa
8.2 OTHOCUTENBHOCTb MEXAHNYECKOTO ABWKEHUS
8.3 PaBHOMepHOE NPAMOSIMHENHOE ABMXEHWE
8.4 HepaBHomepHOe npsiMonuHenHoe apumxkeHne. CpeaHsisi U MrHOBEHHas

CKOPOCTb Tena npv HepaBHOMEPHOM OBUKEHUM

8.5 YckopeHune. PaBHOYCKOpPEHHOE NPAMOSIMHENHOE ABMXEHWE

8.6 CsobopgHoe nageHue. OnbiTbl Manunes

8.7 PaBHOMepHOe [fBwxXeHWe no OokpyxHocTu. [lepuog wn yactoTa
obpalleHus. JInHenHas un yrnosasi ckopoctu. LleHTpocTpemuTensHoe
yCKOpeHne

8.8 MepBbit 3akOH HblOTOHA

8.9 BTtopoit 3akoH HbtoTOHa

8.10 TpeTunii 3akoH HbloTOHa

8.11 MpuHUKMN cynepnosuuumn cun




8.12

Cwvna ynpyroctu. 3akoH N'yka

8.13

Cuna TPEeHUA: cuna TpeHUaA CKOIbXeHUA, Cuna TpeHndA NoKoA, apyrmue
BUAbI TPEHNA

8.14

Cuna TsKeCcTu 1 3aKoH BCEMUPHOIo TArOTEHUA. yCKOpeHI/Ie cBoboaHOro
nageHuna

8.15

OBewxeHne nnaHet Bokpyr ConHua. MNepBas KOCMUYEcKasi CKOPOCTb.
HeBecomocTb 1 neperpysku

8.16

PaBHoBecue matepuanbHom Tovkn. AGCONOTHO TBEPAOE TENO

8.17

PaBHOBeCMWe TBEPAOro TeNa ¢ 3akpensieHHoM ocbio BpalleHusi. MoMeHT
cunbl. LieHTp TskecTu

8.18

Mmnynbc Tena. MIameHeHne numnynsca. Mmnynsc cunbl

8.19

3akoH COXpaHeHuna nmnynbca

8.20

PeaktnBHoe oBmxeHne

8.21

MexaHun4deckasi paboTta 1 MOLLHOCTb

8.22

PaboTta cun TaxecTn, ynpyroctu, TpeHusi. CBsidb 3Heprum 1 paboTbl

8.23

nOTeHLI,I/IaJ'IbHaﬂ Heprmna Tena, NoaHATOro Haa NoBepXHOCTbIO 3emnun

8.24

MoTeHuunanbHas 3Heprusa CXXaTtomn NPYXMHbI

8.25

KnHeTnyeckas aHeprus. Teopema 0 KUHETUYECKON SHEPTUN

8.26

3aKOH COXpaHEeHUsT MEXaHUYECKOW 3HEPrm

8.27

MpakTnyeckune paboThbi:

OnpeaeneHne cpegHen CKOPOCTU CKOMbXEHUst Bpycka Unn ABMKEHUSN
LIapuka Nno HaKMoHHOW MITIOCKOCTMU.

OnpegeneHne yckopeHus Tena npu paBHOYCKOPEHHOM ABWXEHUU Mo
HaKIMOHHOM NMOCKOCTMU.

WccneposaHve 3aBUCUMOCTY MYTW OT BPEMEHMU

npw paBHOYCKOPEHHOM OBWKEHUN 6e3 HayanbHOM CKOPOCTH.
lMpoBepka rvnoTesbl: ecnu npu paBHOYCKOPEHHOM ABMXeHun 6e3
HayanbHOW CKOPOCTM NMYTU OTHOCATCH KaK psia HEYETHbIX Yucen, TO
COOTBETCTBYIOLLME MPOMEXYTKM BPEMEHN OANHAKOBBI.

WccnepoBaHne 3aBMCMMOCTM CUMbl TPEHWUSI CKOMBXEHWUS OT  CWbl
HOPMarbHOro JABMEHUS.

Onpeaenexne koadduLmMEHTa TPEHNST CKOMBXEHMS.

OnpegeneHne XeCcTKOCTU MPYXMUHBbI.

OnpegeneHve paboTbl CUMbl TPEHUS MPU PaBHOMEPHOM [BWKEHUU
Terna no ropusoHTanbHOM NOBEPXHOCTN.

OnpegeneHve paboTbl Cunbl YNpyroctu npyv NogbeME rpy3a C
MCNOMb30BaHNEM HEMOABWXHOIO 1 MOABWXHOIO OrioKoB

8.28

dunsmyeckne SBMNEHWUs B NPUPOAE: MPUMNVBLI U OTMUBLI, ABUKEHUE
nnaHet COMHEYHON CUCTEMbI, PEaKTMBHOE [OBWKEHUE JKMBbIX
OpraH13MoB

8.29

TexHu4eckne YCTPOVICTBaZ cnnaomeTp, AOaTynkn MOJIOXEHUA,
PaCCTOAHNA N YCKOPEHUA, paKeThbl

MEXAHNYECKUE KONEBAHWA M BOJTHbI




9.1

KonebaTtenbHoe aBmxeHue. OCHOBHble XapaKTEPUCTUKN KonebaHWui:
nepvog, 4actoTa, amnnutyaa

9.2

MaTemaTnyeckuin u Npy>KUHHbLIA MaaTHUKW. [peBpalleHne aHeprum npu
KonebaTenbHOM OBWKEHUN

9.3

3aTyxa+ou.|,|/|e konebaHus. BbIHy)K,EI,eHHbIe konebaHus. Pe3oHaHc

9.4

MexaHudeckne BonHbl. CBONCTBA MexaHNYeckux BosH. MNpoaonkeHble n
nonepeyHble BOMHbl. [nnHa BOMHbI U CKOPOCTb €€ pacnpocTpaHeHus!.
MexaHun4yeckne BofnHbI B TBEPAOM Tene, cencMmnyeckue BOsHbI

9.5

3ByK. [POMKOCTb U BbicOTa 3BYyKka. OTpaxkeHue 3Byka

9.6

NHdpassyk 1 ynbTpassByk

9.7

MpakTuyeckune paboThbl:

OnpegeneHve 4actoTbl M nepuoga kornebaHui MaTeMaTU4eckoro
MasiTHMKa.

OnpegeneHne 4acToThbl U Nepunofa kornebaHum Npy>xKMHHOIO MasiTHMKa
WccneqoBaHne 3aBMCUMMOCTM nepuoga korebaHuin noaBELLEHHOro K
HUTW rpy3a OT ANMUHbI HUTWU.

Wccnenosanne 3aBucuMOCTM  nepuoga  konebaHui  NpyXMHHOMO
MasATHMKa OT MaccChbl rpy3a.

lMpoBepka He3aBUCMMOCTM Nepuoaa KonebaHui rpysa, NOABELLIEHHOMO
K HATW, OT Macchbl rpysa 1 >XeCTKOCTU NPYXuHbI. 3amepeHne yckopeHus
cBOoOOHOro NageHus

9.8

dusmdeckne aBNeHUa B npupoae: BOCNpUATUE 3BYKOB XUBOTHbIMU,
3eMrneTpAaceHune, CeNCMnYECKME BOJSIHBI, LyHaMu, axo

9.9

TexHuyeckMe YCTPOMCTBA: 3XOMOT, MCMOMNb30BaHWE YyNbTpa3Byka B
ObITY 1 TEXHMKe

10 OJIEKTPOMAITHUTHOE MOJIE N SNEKTPOMAIHUTHBLIE BOJIHbI
10.1 OnekTpomMarHMuTtHoe nose. JrekTpoMarHuTHble BoOnHbl. CBoncTBa
3NEKTPOMarHUTHbIX BOSH
10.2 LLikana aneKkTpoMarHuMTHbIX BOSH
10.3 OnekTpomarHutHaa npupoga ceeta. CkopocTb cBeTa. BonHoBble
CBOWCTBa cBeTa
10.4 MpakTnyeckune paboThbi:
N3yyeHne CBOMCTB aMeKTPOMAarHUTHbBIX BOSH C MOMOLLBI MOBUIBHOrO
TenedgoHa
10.5 duanyeckre aBneHnst B npmpoge: bmonornyeckoe 4eNCTeme BUOMMOrO,
yNbTpadMoneToBOro U PEHTFreHOBCKOIo U3My4YeHnn
10.6 TexHuyeckne ycTpoMCTBa: UCMOSIb30BaHUE 3EeKTPOMAarHUTHbLIX BOSH
[OJ151 COTOBOW CBSA3U
11 CBETOBBbIE ABJIEHUA
11.1 JlyyeBas mopgenb ceeTa. ICTOYHMKM cBeTa
11.2 MpsmMonnHenHoe pacnpocTpaHeHne ceeTa
11.3 OTtpaxeHune cBeTa. [Nnockoe 3epkano. 3akoH oTpaXeHus cBeTa




11.4 MpenomneHne ceeTa. 3akoH NpenomMreHus ceeta. [onHoe BHYTpeHHee
OTpaxeHue ceeTa

11.5 JInHza. Xop ny4en B NuH3e

11.6 OnTtuyeckas cuctema potoannapara, MMKpoOCcKona v Teneckona

11.7 'na3s kak onTuyeckasa cuctema. bnmsopykocTb U 4anbHO30PKOCTb

11.8 PasnoxeHne 6enoro ceeta B cnektp. OnbiTel HbtoToHa. CrnoxeHue
chnekTpanbHbIX LBeToB. [lucnepcust cBeta

11.9 MpakTuyeckne paboThbl:
WccnenoBaHune 3aBUCMMOCTHY yrna OTpaXkeHusl CBETOBOIO fiyya oT yrna
nageHus.
M3yyeHne xapakTepucTmk n3obpaxkeHus npeameTa B NiockoM 3epKare.
WccnenoBaHue 3aBUCUMMOCTM yria npenioMreHns CBETOBOro fyda oT
yrna nageHust Ha rpaHuLe "Bo3ayx - CTekno".
Mony4yeHne n3obpaxKeHnn ¢ NOMOLLbI COOMpatoLLEen NMUH3bI.
OnpepeneHve  (OOKYCHOro  pacCTosiHAS M ONTUYECKOW  CUrbl
cobupatoLLen nMH3bI.
OnbITbl N0 pa3noxeHnto 6enoro ceeta B CNEKTP.
OnbITbl NO BOCNPUATUIO LiBETA NPEAMETOB Npu UX HabngeHun yepes
LBeToBble (PUIbTPbI

11.10 dusmndeckne aBnenns B npupoge: 3atmeHms ConHua u JlyHbl, LBeTa
Ten, onTuyeckue sBrneHus B aTtmocdepe (uBeT Heba, pedpakums,
pagyra, Mmpax)

11.11 TexHuyeckne ycTponcTea: o4kKn, nepuckon, doTtoannapaTt, onTu4eckue
CBETOBOAbI

12 KBAHTOBbIE ABJIEHUA

12.1 OnbiTbl Pesepdopaa v nnaHeTapHas mogenb atoma. Mogenb atoma
Bopa

12.2 Mcnyckanne n nornoweHne ceBeTa atomom. KBaHTbl. JInHendatbie
cneKTpbl

12.3 PagunoaktmBHoCTb. Anbga-, 6eta- n ramma-mnsny4eHums

12.4 CtpoeHne atomHoro sigpa. HykrnoHHas wmogenb aToMHoOro sgpa.
WM3oTonbl

12.5 PagnoaktueHble npespalleHunsa. MNepuog nonypacnaga aToMHbIX S4ep

12.6 AnepHble peakumn. 3akoHbl COXpaHEHWst 3apsiAOBOrO U MaccOBOro
yncen

12.7 OHeprusi cBA3M aToMHbIX saep. CBA3b Macchbl N 3HEPrnn

12.8 Peakumn cuHTesa n geneHus sgep. VICTouHukn aHeprum ConHua u
3Be3q

12.9 AnepHas aHepreTuka. [JlencTBue pagmMoakTUBHbIX U3NYYEHUI Ha XUBbIe
OpraHu3mbl

12.10 MpakTnyeckue paboThbi:
HabntogeHvne CinoLwwHbIX Y MMHEeNYaThIX CNEKTPOB U3MNYyYEHMUS.
VccnepoBaHne TpeKoOB: M3MepeHME 3HEPTUN YacTuLbl MO TOPMO3HOMY




nyTv (No ootorpacumsam).
M3mepeHune pagnoakTMsHoro ooHa

12.11 dusnyeckrie SBNeHVs B NPUPOAE: ECTECTBEHHI paaMOaKTMBHBIN (hOH,
KOCMWUYECKME  MyYM, PaAMOAKTUBHOE  U3Ny4YeHWE  MPUPOAHbLIX
MVHepasrioB, [OeNCcTBUEe pPaguoakTUBHLIX W3MyYeHWid Ha OpraHuam
yernoeeka

12.12 TexHUYeckre yCTPOMCTBa: CNEKTPOCKON, UHAVBMAYAIbHLIN [03UMETP,

kamepa BunbcoHa




MpoBepsiembie Ha OI'D no umanke TpeboBaHUSA
K pesynbTaTtam OCBOEHWsi OCHOBHOW 0Opa3oBaTeribHOM NporpaMmel
OCHOBHOTO 06LLero obpasoBaHusi

Kona MpoBepsieMble TpeboBaHWA kK NpegMeTHbIM pe3ynbTaTaM 6a30BOro ypoBHSA
npoBepsieMoro OCBOEHMSA OCHOBHOWN 06pa3oBaTesibHOM NPOrpaMmMbl OCHOBHOIO 06LLero
TpeboBaHus obpaszoBaHus Ha ocHoBe ®IrOC
1 lMoHumaHue ponun U3nku B Hay4HON KapTUHe MUPa;

CPOPMMPOBaAHHOCTL 06a30BbIX NPEACTaBMEHUA O 3aKOHOMEPHOW CBSA3M U
Nno3HaBaeMoCTW SBNEHUN MNpupoAdbl, O PONU 3KCMepuMeHTa B U3MKe, O
cuctemoobpasytowen ponu UsuKN B pa3BUTUM €CTECTBEHHbLIX HayK, TEXHWKU U
TexHonornn, ob 9BonuUM (PUNYECKUX 3HAHWA W KX POMUM B LIENOCTHOW
€CTEeCTBEHHOHay4YHON KapTMHE Mupa, O BKNage POCCUUCKNX U 3apybexHbIX
YYeHbIX-PU3MKOB B pa3BUTHE Haykun, 06 bACHEHME NPOLIECCOB OKpYXatoLLero mupa,
pasBUTME TEXHUKN U TEXHOMNOMMN

2 3HaHMs O BMAax maTepum (BeLecTBO W norne), O ABWXKEeHUW Kak crnocobe
CyLlecTBOBaHUS MaTepun, 0O aTOMHO-MONEKYNSpHOA TeopuM CTPOEHUS
BeWeCcTBa, O (OU3MYECKOM CYLLHOCTM SBMEHUA Npupoabl (MEXaHWYecKuXx,
TENMNOBbIX, ANIEKTPOMArHMTHbIX N KBAHTOBbIX);

yMeHVe pasnuyaTtb SABMEHNS NO OMUCaHUIO NX XapaKTePHbIX CBONCTB U Ha OCHOBE
OMNbITOB, AEMOHCTPUPYHIOLLNX AaHHOE PU3NYECKOe SBIEHNE;

yMEHVMEe pacno3HaBaTb MPOSBIIEHNE W3YYEHHbIX (U3NYECKUX SBMEHUA B
OKpY>XaloLeM MUpe, BbiAENSst X CYLLECTBEHHbIE CBOMCTBA (MPU3HaKM)

3 BnageHne ocHoBamMM NOHATUIAHOMO annapaTa U CUMBOJIMYECKOrO s3blka OU3NKK 1
NCMNONb30BaHWeE KX AN peLleHns y4ebHbIX 3aaay;

YMEHWE XapakTepu3oBaTb CBOWCTBa Ten, (U3NYeckMe SBMEHUS U NPOLECCH,
ncnonb3ys oyHAaMeHTanbHbIE Y SMMNUPUYECKUNE 3aKOHbI

4 YMeHune onucbiBaTb N3y4YeHHble cBOMCTBa Ten u q)wawqecme ABINEeHUA, UCnonb3yA
q)mamqecme BEJTNMYNHbI

5 BnageHne ocHoBamMyn METOA0B HAy4YHOrO NO3HAHUS C y4eTOM cobroaeHus npasun
BesonacHoro Tpyaa:

HabnogeHne OU3NYECKUX SBMEHUA: YMEHME CaMOCTOATENbHO cobupaTtb
3KCMEPUMEHTaNbHY0 YCTaHOBKY W3 f[aHHOro Habopa o6opygoBaHus Mo
WHCTPYKUUWM, OMNWCbiBaTb XOA4 OnblTa W 3anucbiBaTb €ro  pesynbraThbl,
hopmynmpoBaTh BbIBOAbI;

npoBeAeHNe MNPSIMbIX M KOCBEHHbIX U3MEPEHU (DU3NYECKUX BEMUYMH: YMEHMWE




nnaHMpoBaTb W3MEPEHUsi, CaMOCTOSATENbHO cobupaTb 3KCMEpPUMEHTArbHYHO
YCTaAHOBKY MO MHCTPYKUMU, BbIMUCAATL 3HAYEHUE BEMUYUHbI U aHanmM3MpoBaTb
NnonyyeHHble pesynbTaTbl C Y4YEeTOM 3a[aHHOW MNOrpeLlHOCTU pe3ynbTaToB
n3MepeHuis;

npoBefeHNe HECMNOXHbIX 3KCMepUMEHTAarbHbIX UCCNenoBaHWA; CaMOCTOSATENbHO
cobupaTtb 3KCNepuMMEHTarlbHYyl YCTaHOBKY W MPOBOAUTb UCCMeQoBaHWE Mo
WHCTPYKUUKN, NPEACTaBNATb NOSyYEHHble 3aBUCUMOCTU (OU3NYECKUX BEMUYUH B
BMAEe Tabnuy M rpacdukoB, Y4YMTbIBaTb MOrpeLlHOCTM, AenaTtb BbIBOAbLI MO
pesynbTatam uccrneaoBaHus

lMoHUMaHWe xapakTepHbIX CBOWCTB (hU3MYECKMX Modenen (MaTepuansHas Touka,
abconoTHO TBEpAOe TeNo, MOAEeNn CTPOEHUS ra3oB, XMUOKOCTEN 1 TBEpAbIX Ten,
nnaHeTapHas MoJernb aTtoMa, HyKMOHHas Mogenb aTOMHOro sapa) U yMeHue
NPUMEHATb MX AN 00BbACHEHNSA (PUINYECKUX MPOLECCOB

YMeHne o0bACHATE husnyeckne npoLeccbl U CBOWCTBA Ten, B TOM Yucre U B
KOHTEKCTE CUTyauun nNpakTUKO-OPUEHTUPOBAHHOIO XapakTepa, B 4aCTHOCTMW,
BbISIBNATb NPUYMHHO-CITEACTBEHHbIE CBA3M U CTPOUTbL OOBACHEHME C ONOPON Ha
M3ydeHHble  CBOWCTBA  PU3NYECKUX  ABMEHUMN,  UBNYECKME  3aKOHbI,
3aKOHOMEPHOCTU 1 MoAenu

YMeHue peluaTb pacyeTHble 3agayvn (Ha 6ase 2 - 3 ypaBHEHMI), UCMOSb3ys 3aKOHbI
n chopMynbl, CBs3biBaOLME DU3NYECKME BEMUYMHBI, B YACTHOCTM, 3anMCbiBaTb
KpaTkoe ycrnoBue 3afauu, BbisiBNsITb HEAOCTAKLINE OaHHbIE, BbIOMpaTb 3aKOHbI 1
dopmynbl, HeobxoguMble oS ee PeLLEHUs], UCMONb30BaTb CNPaBOYHbIE OAHHbIE,
npoBOAUTb pacyeTbl M OLEHMBATb PeariMCTUYHOCTL MOMYYEHHOTO 3HaYEHUs
PM3NYECKON BEMUYUHBI, YMEHWE oOnpedensaTs pPasMEpPHOCTb  husmyeckomn
BENTUYMHBI, MOSy4YEHHOW NPU peLleHnn 3agaudum

YMeHne xapaktepu3oBaTb MPUHLMMNbI AENCTBUS TEXHUYECKMX YCTPOWCTB, B TOM
yucrie 6bITOBLIX MPUOOPOB, N MPOMbILLUIIEHHBLIX TEXHONMOMMYECKMX MPOLECCOB MO KX
OMNMCaHMIO, UCNOMb3YS 3HAHWS O CBOMCTBAX PU3NYECKMX ABNEHNI N HEODXOAMMbIE
dm3myeckme 3akoHOMEPHOCTH

10

YMeHne 1cnornb3oBaTb 3HAHUSA O PUNYECKUX ABMEHMSX B MOBCEOHEBHOM XXMU3HU
ans obecneyeHnss 6e3onacHOCTU nMpu obpalweHun ¢ GbITOBLIMM NpubopamMu U
TEXHUYECKUMU YCTPOWCTBAMW, COXPaHEHWs 340POBbs UM COOMOOEHUS HOPM
3KOJTOMMYECKOrO MOBEAEHMS B OKPYXXAOLLEN cpefe; MOHMMaHne HeobXoaMMOCTU
NPUMEHEHNS  OOCTMXKEHUA (PU3NMKM M TEXHONOrMiM Ansa  paumoHanbHOro
NpUPOAONOSb30BaHMS




11

OnbIT noucka, npeobpas3oBaHUs M NpeacTaBneHns uHdopMauum U3NYeckoro
coaepXxaHusi c MCMNOMb30BaHNEM WHpOPMaLIMOHHO-KOMMYHUKATUBHbIX
TEXHOMOINN;

YMEHUe OLueHUBaTb [OOCTOBEPHOCTb MOMy4YeHHOM MWHOpMaLMM Ha OCHOBE
MMERLLINXCA 3HAHUIN U AONONHUTENBbHbBIX MCTOYHUKOB;

YMEHMEe UCMNOonb30oBaTh MPU BhIMNOMHEHNW YYeOHbIX 3a4aHNA Hay4YHO-MONYNSAPHYO
nutepatypy (1M3nM4eCcKoro cogepxaHus, cnpaBoyvHble MaTepuarbl, pecypcbl CeTu
WHTepHeT;

BnageHve 6a30BbIMM HaBblkamMy nNpeobpas3oBaHMs UHOpMaUUM U3  OfHOWN
3HaAKOBOW CUCTEMbI B OPYryl0; YyMeHVWe co3faBaTb COOCTBEHHbIE MUCbMEHHbIE U
YCTHbIE COOOLLEeHNst Ha OCHOBE MHpOpMaLUM N3 HECKOMNbKUX UCTOYHUKOB

lMepeyeHb aneMeHToB cogepxaHus, nposepsieMbix Ha OO no uaunke

Kog

[MpoBepsieMblli 3aNEMEHT CoAePKaHUs

MEXAHNYECKUE ABJIEHUA

11

MexaHu4yeckoe gBwkeHne. MatepunanbHas Todka. Cuctema otcyeta. OTHOCUTENBHOCTb
[OBWXeHUs

1.2

PaBHoMepHOe 1 HepaBHOMepHOe nABwxkeHue. CpeaHsas ckopocTb. Popmyna ans
BblUMCIEHNS CPEaHEN CKOPOCTY:

1.3

PaBHOMepHOe npsiMonuHelriHoe ABWxXeHne. 3aBUCMOCTb KOOpAMHATLI Terna OT BPpeMeHU
B CIly4ae paBHOMEPHOIo NPSIMONTMHENHOIO ABVKEHUS:

X(t) = Xo + v«.

paduky 3aBMCUMOCTM OT BPEMEHM Arsi NPOEKLMUN CKOPOCTU, MPOEKUUM NepeMeLLeHuns,
MyTW, KOOPAMHATbI NPV PaBHOMEPHOM MPSMOSIMHENHOM ABWXEHUN

1.4

3aBMCMMOCTb  KOOpAMHAaTbI Terla OT BPEMEHUM B ClyYae pPaBHOYCKOPEHHOro
NPSAMOSMHENHOTO ABUKEHWS:

Tabnuua 22.7



t2
X(t) = X, +Vp,t+a, ry

(DOpMyJ'IbI Ona npoekunn nepemMelleHnd, npoekunn CKOpoCTU U NpoeKUunn yCKopeHnda npu
pPaBHOYCKOPEHHOM I'IpﬂMOJ'IVIHGVIHOM OBWXEHUN:
2

t
sx(t):VOX-t+aX-E,

v, (t)=v,, +a,-t,

ax(t) = const,

V2 - Vi = 2axSx.

padhukn 3aBUCUMOCTU OT BpPEMEHW AN MPOEKUUN YCKOPEHWS, MPOEKUMU CKOPOCTH,

NPoEeKUMM MNepPEMELLEHUS, KOOPAWMHATbl MPU  PaABHOYCKOPEHHOM  MPSAMOMUHEAHOM
ABVXEHUN

1.5 CeobogHoe nageHne. dopmyrbl, OnucbiBaroLmMe cBOOOAHOE NageHne Tena no BepTmKanm
(oBvKeHMe Tena BHM3 WM BBEPX OTHOCUTENbHO MNOBEPXHOCTU 3emnu). [padukm
3aBMCUMOCTU OT BPEMEHM A5 NPOEKLUN YCKOPEHUS, MPOEKLMM CKOPOCTU U KOOPAUHATHI
npu cBOGOAHOM NageHun Tena no BepTHKanm

1.6 CKOpOCTb paBHOMEPHOIO ABMXKEHUST TEMNA NO OKPY>XHOCTU. HanpaBneHue ckopocTy.

dopmyna ans BbIMUCIIEHUS] CKOPOCTU Yepes pagmnyc OKpPYXKHOCTU U nepuod obpalleHus:

27R
v="r.
T

LleHTpocTpemuTenbHOE yckopeHue. HanpaBneHue LeHTPOCTPEMUTENBHOMO YCKOPEHWS.
dopmyna ans BbIMUCIEHUS| YCKOPEHWS:

dopwmyna, cBa3bIBaOLLAsA NEPUOL U YacToTy obpalleHus:




V=—
T
1.7 Macca. NnoTHoCTb BelecTBa. Popmyna ons BbIMUCNEHMS NMIOTHOCTY:
_m
P=V
1.8 Cwuna - BekTOpHasi usmyeckas BenuyumHa. CnoxeHue cun
1.9 AeneHune nHepuun. MNepBbi 3akoH HbloTOHa
1.10 BTopon 3akoH HbloToHa:
F=m-a.
CoHanpaBneHHOCTb BEKTOPA YCKOPEHUS Tena 1 BeKTopa Cunbl, AENCTBYIOLLEN Ha TENO
1.11 Bsaumopericteue ten. Tpetun 3akoH HetoToHa:
IE2»1 = _IflaZ
1.12 TpeHune nokos 1 TpeHne ckonbxeHus. dopmyna Ans BbIYUCIIEHUS MOOYNSA CUMbl TPEHUS
CKONBbXEHUS:
Fp=u-N
1.13 Hedopmaums Tena. Ynpyrue u Heynpyrme gedopmaumun. 3akoH ynpyron gedopmauu
(3akoH 'yka):
F=k-al
1.14 BcemupHoe TaroteHme. 3akoH BCEMUPHOIO TAOTEHMS:

m, -m,

F=G-. R2

Cuna TskecTu. yCKOpeHVIe cB0OOOQHOIo NageHus.




dopmyna ons BbIYMCNEHNS CUMbl TSHXKECTN BONN3U NOBEPXHOCTHN 3emMrnu:
F =mg.

OewxkeHne nnaHeT Bokpyr ConHua. NepBas kocMuyeckas CKOpocTb. HeBecomocTb U
neperpysku

1.15

|/|MI'IyJ'IbC Tena - BeKTOpHada d)I/ISI/I‘-IeCKaﬂ BernnynHa.
p=mv

|/|MI'IyJ'IbC CUCTEMBbI Ten.
MN3meHeHne nMmnynbca. |/|MI'IyJ'IbC CUnbl

1.16

3akoH COXpaHeHuna nMmnynbca anda 3aMKHyTOI7I CUCTEeMbI Ten:
p =myV, + m,V, = const.

PeaktnBHoe apmxeHne

1.17

MexaHu4yeckas pabota. Popmyna gnsi BblMMCEHNS paboTbl CUnbI;
A=Fscosa.

MexaHn4eckast MOLLHOCTb:

1.18

KnHeTnyeckasi 1 noTeHumManbHas aHeprus.
dopmyna ans BbIMUCNEHUS KUHETUYECKOW SHEpPruu:

mv?

2

E =

Teopema 0 KWNHETUYECKOWN SHEPIUN.
dopmyna ons BbIYMCIIEHNSI NOTEHUMANBbHOW SHEPIMM Tena, NOAHATOro Hag 3emnen:

Ep = mgh




1.19 MexaHu4yeckas aHeprus:
E= Ek + Ep.
3aKkoH COXpaHeHWss MexaHudeckon aHeprun. dopmyna ONns 3akoHa COXpaHeHUs
MeXaHN4YeCKOn SHeprnm B OTCYTCTBME CUM TPEHUS:
E = const.
[MpeBpalleHne MeXaHNYECKON SHEPTUN NPU HANUYUKN CUMbI TPEHUS
1.20 MpocTble MexaHM3mebl. "30n0Toe NpaBuno" MexaHuku.
Pbiuyar. MomMeHT cunbi:
M = Fl.
Ycnosue paBHOBECUS pblyara:
M1+ M2+ ..=0.
[NoaBWXKHBIN U HEMOABWXHbIN BNOKW.
— A‘IOJ‘IESHaﬂ
KN npoctbix MexaHuamos, =
AsanaquHaﬂ
1.21 [aBneHne TBepgoro tena.
dopmyna onsa BblMMCNEHNs JaBrneHns TBepAoro Tena:
0 F
S
[asneHue rasa. ATMocepHoe gaBreHue.
'mapocTaTnyeckoe gaBrneHne BHYTPU XUOKOCTU.
dopmyna ons BbIYMCIIEHNS ABMNEHUS BHYTPU XXUOKOCTU:
p =pgh+p,,
1.22 3akoH Mackans. 'vopaBnuyecknii npecc




1.23 3akoH Apxumega. Popmyna st ONpeaeneHnst BolTankuBatoLLen CUnbl, 4EUCTBYOLLEN HA
Teno, NOrpy>XeHHoe B XUAKOCTb UNK ras:
I:Apx. = pgv
Ycnosue nnaBaHug Tena. NnaBaHue cygoB 1 BO3gyxonnaBaHue

1.24 MexaHnyeckme konebanusi. AMnnuTyga, nepvog M 4vactoTa konebaHuin. Popmyna,
CBs3blBalOLLAs YacToTy M nepuop konebanui: V = ?

1.25 MaTtemaTn4ecknin 1 NPY>KUHHBLIA MasTHUKK. [peBpalleHne aHeprum nNpu konedaTensHoOM
OBWDKEHUN

1.26 3atyxatowue konedbaHus. BeiHyxaeHHble konebaHus. Pe3oHaHc

1.27 MexaHu4deckne BornHbl. [1poaonbHbIE U NoNepeYHble BOMHbI. [nvHa BOMHbI U CKOPOCTb
pacnpocTpaHeHNsi BOSHbI:
A=Vv-T

1.28 3ByK. [POMKOCTb U BbicOTa 3Byka. OTpakeHne 3BYKOBOW BOJSTHbI Ha rpaHuLe ABYX cpeq.
MHdbpasByk 1 ynbTpasByk

1.29 MpakTnyeckme paboThbl

VismepeHne cpegHen NAOTHOCTU BELLECTBA; apXMMEOOBOW CUMbl; XXECTKOCTU NPY>KUHbI;
KoadppuumeHTa TPEHNSA CKONbXEHUS; paboTbl CUMbl TPEHUS, CUMbl YNIPYFrOCTU; CPeaHen
CKOPOCTM OBWMXEHUS BpyCcka MO HAKIMOHHOM NIOCKOCTU; YCKOpeHUs Bpycka npu ABMKEHUN
MO HAKMOHHOM NITOCKOCTU; YacToThbl M Nepuoda konebaHuin MaTemMaTM4eCcKoro MasiTHUKa;
4YacToTbl M Nepuofa KonebaHun NPYXMHHOrO MasiTHUKA; MOMEHTa CWIbl, JENCTBYHOLLErO
Ha pblyar; paboTbl CUnbl YNpyrocTu Mpu nNogbeme rpy3a C MOMOLLBbIO HEMOABUXHOIO
6roka; paboTbl Cunbl yNpyrocT Npu nogbeme rpy3a ¢ NOMOLLIbIO MOABWXKHOTO Broka.
ViccnegoBaHme 3aBUCUMOCTY apXMMenoBOKN curbl OT 06 bema NOrpy>KeHHON YacTy Tena u
OT MIIOTHOCTM XUOKOCTU; HE3ABMCMMOCTU BbITANKMBAIOLWEN CUMbl OT Macchl Tena; Cunbl
TPEHMS CKOMNBXEHWS OT CUIbl HOPMarbHOro AaBMNeHWs U OT poda MOBEPXHOCTU; CUIbI
yNpYyroctn, BO3HMKAOLLEN B MPYXUHE, OT CTEMEHN Aedopmaunm NPYXMHbI; YCKOPEHUS
Opycka OT yrra HakroHa HanpaensoLwen; nepuoga (4actoTbl) konebaHum HUTSHOro
MasiTHMKa OT O/IMHbI HATK; Nepuoaa KonedaHun Npy>XKMHHOIO MasiTHMKa OT Maccehl rpy3a u
XKECTKOCTU MPYXWHbI; UCCIEL0OBaHME HE3aBWCMMOCTU Mepuoda KorebaHui HUTAHOTO
MasiTHMKa OT Macchbl rpy3a.




MpoBepka ycrnoBusi paBHOBECUS pblyara

1.30 duanyeckne sIBNEHMS B NMPUPOLE: NPUMEPbI OBWKEHUSI C PasfMYHbIMU CKOPOCTAMU B
XKMBOW U HEXWUBOW NMPUPOAE, AENCTBUE CUMbl TPEHUS B MPUPOAE U TEXHMKE, NPUIMBLI U
OTNMBbLI, OBWXeHMe nnaHeT COMHEeYHON CUCTEMbI, PeaKkTMBHOE [ABWXKEHME XMBbIX
OpraHu3MoB, pblvarn B Tere 4YeroBeka, BrvsiHMe aTMOC(EPHOro AaBIiEHWUSI HA XXMBOMW
opraHusM, nnaeBaHuWe pbld, BOCMPUATME 3BYKOB >KMBOTHBIMW, 3EMIETPSICEHUE,
CENCMMYECKME BOITHbI, LlyHaMK, 3X0

1.31 TexHn4yeckme yCTponcTBa: CnuAoMeTp, OAaTYMKM NMOMOXKEHUS, PacCTOSIHUA U YCKOPEHUS,
OWHAaMOMETP, MOALUUMHMKA, pPaKkeTbl, pbldar, MOOBWXKHbIA WM HEMNOOBWXKHbIA Broku,
HaKMOHHasi MIOCKOCTb, MPOCTble MexaHu3Mmbl B ObITy, coobuatowmecs cocyabl,
YCTPOWCTBO BOAOMNPOBOAA, FMAPaBIIMYECKUA Npecc, MaHoMeTp, 6apomeTp, BbiCOTOMEP,
NOpPLLHEBOW HAcoC, apeoMeTp, 3XONOT, UCNONb30BaHME yrbTpa3Byka B ObITy U TEXHMKE

2 TEMNOBbIE ABNEHNA

21 OCHOBHbIE NOMOXEHUS MONEKYNAPHO-KMHETUYECKON Teopun CTPOEHMS BeLlecTBa.
Mopenu TBepaoro, Xuakoro 1 ra3aoodpasHoOro CoOCTosAHMI BellecTBa. Kpuctannuyeckue m
aMopdHble Tena

2.2 [BmxeHne yactuy BewiectBa. CBA3b CKOPOCTU OBWXKEHUSA 4YacTul, C TemnepaTypomn.
BpoyHoBckoe aBmkeHue, anddysns

2.3 CmaumBaHue n KanunnsipHble SABreHus

2.4 TennoBoe paclmpeHne u cxatme

2.5 TennoBoe paBHOBeCKE

2.6 BHyTpeHHss1 aHeprus. Pabota n Tennonepegaya kak cnocobbl U3MeHEHNsi BHYTPEHHEN
3Heprnm

2.7 Buabl Tennonepegayn: TennonpoBOgHOCTb, KOHBEKLWS, U3MNyYyeHne

2.8 HarpeBaHue n oxnaxageHue ten. Konnyectso TennoTbl. YaesnbHasa TeNNOEMKOCTb:
Q=cm(t2 - t1)

2.9 3aKoH CoxpaHeHUs1 aHeprnmn B TENNOBLIX Npoueccax. YpaBHeHne TenoBoro 6anaHca:




Q1+Q2+..=0

2.10

I/IcnapeHme N KOoHAeHcauma. NameHeHne BHyTpeHHeVI 3Heprmn B npouecce ncnapeHua u
KoHaeHcauun. KnneHue xugkoctu. YaenoHasa Tennora napoo6pasoBaHMﬂ:

L=9

m
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BnaxHocTb BO3ayxa

2.12

[MnaeneHne un Kpuctannusauus. MN3meHeHne BHyTpeHHeI7I SHeprmn npu nnaesneHnn un
Kpuctannusauun. YaenbHasa TennoTa niaefeHns:

,_Q

m

2.13

BHYTpeHHSs aHeprua cropaHus Tonnuea. YaenbHasa TennoTa cropaHns Tonnmea:

2.14

MpuHumnbl paboTtel Tennoebix asuratenen. K rennoeoro gsurartens

2.15

MpakTnyeckme paboTbl

MamepeHne yaenbHON TENNOEMKOCTN MEeTanMYeckoro LMnnHapa; KonumyecTea TenmnoThbl,
MONTY4YEHHOr0 BOOOM KOMHATHOW TemnepaTtypbl (OUKCMPOBAHHOM MaccChbl, B KOTOPYHO
ONyLLEH HarpeTbii UMNUHAP; KOnMyecTBa TEMnsnoTbl, OTAAHHOMO HarpeTbiM LUIIMHAPOM,
nocrne OnyckaHWsi ero B BOAY KOMHATHOW TemnepaTypbl; OTHOCUTENbHOW BAXXHOCTU
BO34yXa; YAENbHOW TEMNOTHI NNaBneHns nbaa.

VccnegoBaHne M3MeEHEHMs1 TemnepaTtypbl BOAbl NPU PasnuyHbIX YCNOBUSIX; SIBNEHUSI
TennoobmeHa Npy CMeLIMBaHUM XOSIO4HOW U ropsideit BoAbl; MpoLiecca ucnapeHust

2.16

dusmyeckne sBNEHNs B NpUpPoAE: NOBEPXHOCTHOE HATSXKEHWUE W KanwmnmsipHble ABMEHNS
B Npupoae, KpucTannbl B npupoae, nsnydeHne ConHua, 3aMmep3aHie BOLOEMOB, MOPCKUe
©pu3bl; 06pa3oBaHMe pockl, TYMaHa, UHes, CHera

2.17

TexHn4eckMe YCTpOWNCTBA: Kanwummsipbl, MpUMepbl UCMONb30BaHWS  KPUCTaros,
KMOKOCTHbIN TEPMOMETP, AaT4MK TemnepaTypbl, TEPMOC, CUCTeMa OTOMJIeHUsI JOMOB,
TMrPOMETPbI, NCUXPOMETP, NapoBasi TypOuHa, ABUraTeslb BHyTPEHHEro CropaHus




3 QJIEKTPOMAIHUTHBIE ABNEHUA
3.1 OnekTpusauus Ten. [1ea Buaa anekTpuyeckmx 3apsaos
3.2 BsanmopencTteue 3apskeHHbIX Ten. 3akoH KynoHa
3.3 3aKoH COXpaHeHUs anekTpU4ecKoro 3apsaa
3.4 OnekTpuyeckoe none. Hanps»keHHOCTb anekTpuyeckoro nongd. MNpuHuMn cynepnosuumu
ANEKTPUYECKMX Nonen (Ha Ka4eCTBEHHOM YPOBHE)
35 HocuTenn anekTpuyeckmx 3apsagos. [JencTBue anekTpuy4eckoro nons Ha anekTpuyeckue
3apsabl. [MPOBOAHMKM U ONANEKTPUKA
3.6 [MocToAHHBLIN  anekTpuyeckun Tok. [enctBus anekTpudeckoro Toka. Cuna  Toka.
HanpsikeHue.
=4
t
A
U=—
q
3.7 OnekTpuyeckoe ConpoTMBNEHNe. YaenbHOe 3feKTpudeckoe ConpoTUBIEHHE:
I
R=P
S
3.8 3akoH Oma ans y4actka a/eKkTpu4ecKon Lenu:
U
| ==
R
3.9 [NocnepoBaTenbHoOe coeanMHEHME NPOBOLHUNKOB:

li=1;U=U1+U2; R=R1 + Ra.
MapannensHoe coefuHeHne NPOBOAHUKOB PABHOTO COMPOTUBMEHUS:




R

Ur=Uz I =11+ I3 R:?.

CmellaHHble coeqUHEHNs npoBOAHUKOB

3.10 PaboTa 1 MOLLHOCTb 3MeKTPUYEeCKoro Toka.
A=U-1-;P=U-I

3.11 3akoH [xoyna-NeHua:
Q=1P-R-t

3.12 OnbiT Opcrtega. MarHWTHOe none npsAMoro NpOBOAHUMKA C TOKOM. JIMHWM MarHWTHOMW
NHAYKUMK

3.13 MarHuTHOe none NoCcTosiHHOro MarHuTa. BaanmogencTeme NOCTOAHHbIX MarHUTOB

3.14 [lenctBrne MarHMTHOro NoNs Ha NPOBOAHWUK C TOKOM

3.15 OnbiTbl ®apages. ABneHne aneKkTpoMarHUTHOM nHaykumn. MNpasmno JleHua

3.16 MpakTnyeckme paboTbl
VilamepeHne anekTpuyecKkoro CONPOTMBIEHUSA Pe3nCTOpa; MOLLHOCTM 3MNEKTPUYECKOro
TOKa; paboTbl ANEeKTPUYECKOoro Toka.
ViccnegoBaHne 3aBUCUMOCTU CUMbl TOKA, BO3HUKAKOLWEro B MpPOBOAHMKE (pe3ncTopbl,
namnoyKka), OT HamnpsPKeHWs Ha KOHLaxX MPOBOAHMKA; 3aBUCUMOCTW COMPOTMBAEHWS OT
OJTMHBI NPOBOAHMKA, NOLWaAmn ero nonepeyHoro ce4eHnst U yaernbHOro ConpoTMBIIEHNS.
lMpoBepka npaBuna ANA 9SMEeKTPUYECKOro HanpshkeHus npyu  nocregoBaTerlbHOM
COeJMHEHMN MPOBOLHUKOB; NpaBuia A5 CUMbl ANIEKTPUYECKOro ToKa Npy napaniienbHOM
COeANHEHMN NPOBOAHMKOB (Pe3NCTOpbI U Namnoyka)

3.17 dunanyeckme siBNEHNs B NPUPOAE: AMEKTPUYECKUE SABIEHNS B aTMOCdepe, 3NEKTPUYECTBO
XMBbIX OPraHM3MOB, MarHuTHoe norne 3emnu, gpend MOoMCoB, POSib MAarHUTHOIO Moss
AN Xn3HKU Ha 3emrie, NonsipHOE CUSHWE

3.18 TexHuyeckne yCTpPOWCTBA: 3NEKTPOCKON, amMnepmeTp, BOMbTMETP, peocTaT, CHETYUK

SMIEKTPUYECKON  3HEPrMM,  SNEKTPOOCBETUTENbHbIE  MpUbOpbI,  HarpeBaTefbHble
anekTponpubopbl  (MpUMeEpbI), 3NEKTPUYECKME MNPEAOXPaHUTENMW,  3NEKTPOMAarHuT,
areKkTpoABuraTenb NOCTOSTHHOTO TOKa, FeHepaTop NOCTOSIHHOIO TOKa




3.19 OnekTpoMarHUTHble BOfHbI. LLIkana anekTpomMarHUTHbIX BOSTH

3.20 JlyyeBasa mogenb ceeTa. [pamMonuMHeinHoe pacnpocTpaHeHne ceeTa

3.21 3aKkoH oTpaxeHus ceeTa. [1nockoe 3epkano

3.22 lMpenomneHune ceeTa. 3akoH NpPenomMrneHns ceeTa

3.23 Oucnepcusa ceeta

3.24 JInnza. Xog ny4yew B nuH3e. PokycHoe paccTosiHMe NnnMH3bl. OnTnyeckas cuna nuH3bl:
D=1/F

3.25 ['nas kak onTuyeckas cuctema. OnTuyeckme NpmMdopbl

3.26 MpakTnyeckune paboThbl
VismepeHrne onTudeckon cunbl  cobuparowen  NUH3bI;  POKYCHOro  pacCTOsSHWSA
cobuparoLen nuH3bl (MO0 CBOWCTBY paBEHCTBa pa3MepoB npegmMeTa U m3obpakeHus,
Koraa npeaMeT pacnoriokeH B 4BOVHOM ¢hoKyce), nokasaTens npernomneHns cTekna.
ViccnepoBaHue cBoncTBa M300paXeHusl, NOTYYEHHOro C NOMOLLIbIO COBMpatoLen NMnH3bI;
M3MEHEHNsT (POKYCHOIO pPaCCTOSHMSA [ABYX CIOXEHHbIX JWH3; 3aBWCMMOCTM yrna
NpenomMrieHns CBETOBOrO Nyda OT yria NageHus Ha rpaHuue "Bo3gyx - cTtekno”

3.27 duanyeckme saBneHus B npupoge: 3atmeHns ConHua u JlyHbl, uBeTa Ten, onTnyeckme
siBrneHus B atMmocdepe (UBeT Heba, pedpakuns, pagyra, Mupax)

3.28 TexHn4ecKkne yCTpomnCTBa: OYKM, NepUcKon, dooToannapar, OnTUYeCcKne CBETOBOAbI

4 KBAHTOBbIE ABJIEHUA

4.1 PapguoaktnBHocTb. Anbda-, 6eta-, ramma-usnyyeHusi. Peakumm anbga- n 6eta-pacnaga

4.2 OnbiTbl Pe3epdopaa no paccesHuto anbga-yactuy,. lNnaHetapHasa mogenbs atoma

4.3 CocraB atomHoro sigpa. Msotonbl

4.4 Mepuon nonypacnaga aTtoMHbIX aaep

4.5 AnepHble peakumm. 3aKOHbI COXpaHEHUsT 3apsiOBOro U MacCOBOIO YMCEN

4.6 dusmnyeckne SABMNeHUs B NpUMpoae: €CTECTBEHHbIN PaANOaKTUBHBLIN (OOH, KOCMUYECKMe




yyn, pagnoaktuBHoe usnydeHume npupoaHbIX MUHEeparos, nencrene pPagnoakTnBHbIX
VI3J'Iy‘-IeHVIl7I Ha OpraHmn3m 4esioBeka

4.7

TexHu4veckne yCTpOVICTBaZ CneKkTpockorn, VIH,EI,VIBVI,D,yaJ'IbeIVI OO3nMETpP, KaMmepa BunbcoHa,
A0epHaaA 3HepreTuka




TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. ®u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
bubmmoreka [{OK
1.1 0} - 2
M3HIa - Hayka o fpupose https://m.edso00.ru/7f416194
1.2 du3nyeckne BEIUYUHEI 2 1 bubmiorexa HOK
https://m.edso00.ru/7f416194
bu6moreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO/I TO3HAHMS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pa3znen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUN BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BEeCTRa https://m.eds00.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnuoreka [JOK
' BEILECTBA https://m.edso0.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIICCTBA 2 Bubmorexa OK
https://m.eds00.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIelCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CHAMHACCROE ABHACHHC https://m.eds00.ru/7f416194



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

bubmuoreka [JOK

2 41 4 1
3 HEPLULA, Macca, IUIOTHOCTS https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
. .B 14 2
33 (ua. Buat cin https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. laBjieHue TBEPABIX TeJl, (KMIKOCTEH 1 ra3oB
41 Hasnenue. [lepenaya qaBneHus: TBEPIbIMU 3 bubnuoreka [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2
JlarieHue KuAKOCTH ° https://m.edso00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.edso00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pasznen 5. Pabora u MOIIHOCTL. JHeprus
bu6mmoreka [JOK
5.1 Pa6 3 1
aboTa 1 MOMHOCTD https://m.eds00.ru/7f416194
5.2 [IpocThie MEXaHU3MBI 5 1 bubmorexa HOK
https://m.eds00.ru/7f416194
5.3 MexaHudeckast SHEPTHsl 4 1 bubmorexa HOK
https://m.eds00.ru/7f416194
Uroro no pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 12



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

8 KUIIACC

Kosau4vecTBO YyacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paznen 1. TenjioBble siBJIeHUsI
. bubnuoreka [JOK
11 C 5
TPOCHHE H CROHCTRA BEMiecTaa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 4
CIVIOBHIC MPOUCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 26
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUSI
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbBIC TEJla 5 1 bubnuoreka [IOK
' U X B3aUMOJIeHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 1 7 Bubnmorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SIBIICHHS 6 1 15 bubmorera [JOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 C) 4
JICKTPOMATHITIAN MLy KA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 5
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 3 13.5



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

9 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB H TeM nudpoBLIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paznea 1. Mexanu4yeckue siBJICHUSA
MexaHn4ecKoe JIBMKEHNUE U CIIOCOOBI €T0 bubmmoreka [{OK
1.1 10 1
OIIMCAaHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 20 1 3
SAUMOJIeHCTRHE Tel https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHUS 10 3 nomHoreia LO
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2. Mexannueckne KoJ1e0aHUsS X BOJHBI
buo OK
2.1 Mexaunueckue KojieOaHus 7 3 nommorexa 11
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHnuecKue BOJIHEL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pa3jaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIeKTPOMATHUTHBIE BOJTHBI
31 DJIEKTPOMAarHuTHOE MOJIe U 6 5 bubnunoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6

Pa3nen 4. CBeToBEI€ SIBJEHUS



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

4.1 3aKOHBI pacIpOCTPAHCHUS CBETa 6 2 bubmorexa OK
' pactpoctp https://m.edso0.ru/7f41a4a6
bubmmoreka [{OK
4.2
JIuH3bI ¥ on'TUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4. P 2
3 a3JI0)KeHHE OEJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBbBIE SIBJIEHUS
bubmmoreka [{OK
A nu 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41ada6
bu6moreka [IOK
2 1
> (-Tpoetiite aTOMHOTO 1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 Fnepibie peatui ! 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pa3nen 6. [loBToOpuTE/ 1bHO-00001IaK0 M MOY b
6.1 [ToBTOpEeHue u 0000IIEHNE COACPIKAHUS 9 5 bubmuoreka [JOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 27



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




IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE

Ne Mara undposbie
Tema ypoka Konrtpoasubie | IlpakTuueckue
n/n Bcero H3y4eHusi | oOpa3oBaTeIbHbIE

padoTsbI padoThI pecypest

®du3nKa — Hayka O MPUPOJIE.
SIBnenus npupoabl

2 Ddusuyeckue IBICHUA 1

Ouznyeckue BEINYNHBI U UX
U3MepeHue

Ypok-uccnenoanue "N3mepenne
TEMIEPATyphl MPU TOMOIIN
AKUJKOCTHOTO TEPMOMETpA U
JlaTYMKa TEMIIEPATYpPhI"

MeTto/1bl HAy4HOTO TIO3HAHMUSL.
5 Onucanne GU3NUECKUX SIBJICHUM C 1
IOMOIIBIO MOJEIEN

bu6mmoreka [JOK
https://m.edsoo.ru/ff09f72a

Ypoxk-uccnenoanue "[IpoBepka
TUIOTE3bl: AAJBHOCTD MOJIETA

6 IapuKa, mymeHHOro 1 1
TOPU30HTAJIBHO, TEM OO0JIbLIE, YEM
OobIIe BhICOTA ITycKa"

Crpoenue BemectBa. OMBITHI,
7 JI0Ka3bIBAIOLIME JUCKPETHOE 1
CTPOEHHE BEILIECTBA

bu6mmoreka [JOK
https://m.edsoo.ru/ff09fe0a



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a

bubmuoreka [JOK

8 BIJKEHHE YaCTHUI] BEIECTBa
A Hset https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenoanne «OnbITHI MO
9 HaOJIIOIEHUIO TEILIOBOIO
pacIIupeHus ra30By»
10 ArperaTHble COCTOSIHMSI BEILIECTBA
Oco0eHHOCTH arperaTHbIX
11 cocTostHUI BoAbI. O000IIEHUE IO bubnuorexa [JOK
pazaeny «llepBoHavanbHbIE https://m.edsoo.ru/ff0a0378
CBEJICHHS O CTPOCHHH BEIICCTBA
Mexannueckoe OBYKEHUE.
12 PaBHOMEpHOE 1 HEpABHOMEPHOE bubmmorexa [TOK
p p p https://m.edsoo.ru/ff0a05c6
IBIDKEHUE
bu6mmoreka [IOK
13 Ckopocts. Enuuuie! ckopocTu
p S p https://m.edsoo.ru/ff0a079c
14 Pacuyer mmytit ¥ BpeMeHU IBUKEHUS bubmorexa LOK
s P https://m.edsoo.ru/ff0a0ae4
Hueprusa. Macca — mepa
15 nHeptHOCTH Tell. [Ipodeccun bubmorexa HOK
P P https://m.edsoo.ru/ff0a0c10
CBSI3aHHBIE C MAIIIMHOCTPOCHHUEM.
IInmoTHOCTE BemiecTBa. Pacuer
bubnuoreka [JOK
16 Macchl 1 00beMa Telia 0 €ro
https://m.edsoo.ru/ff0a0fee
IUIOTHOCTH
JlaGopaTopHas pabota
17 «OrnpeneneHue MIOTHOCTH TBEPJOTO
Tenay
18 Pemenne 3agau mo reme bu6mmoreka [JOK

"[TnoTHOCTE BemiecTBa"

https://m.edsoo.ru/ff0al23c



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

Cuna xak xapakTepucTUKa

19 B3auMoericTeus ten. Cria
ynpyroctu. 3akoH ['yka
JlaboparopHas pabota «/3yueHue

20 3aBUCHUMOCTH PACTSKCHHS
(medopmaryin) IpyKUHBI OT
MIPUIIOKEHHON CUIIBD»

21 SIsnenue tarorennsa. Cuia TsHKECTH
CBsi3b M@Ky CUIION TSKECTH U

N bubnuoreka [JOK
22 maccoii tena. Bec Tena. Pemenue
" " https://m.edsoo.ru/ff0al778
3aga4 o teMe "Cuia TsoKecTH
Cuia TsDKECTH Ha IPYIrUX [UIaHETaXx.
23 dusnueckue xa aKfeyr UCTUKU bubmmorexa [OK
p p https://m.edsoo.ru/ff0a1502
IUTAHET
bu6mmoreka [IOK
24 Usmepenne cun. JIunaMmomMeT
P A p https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec tema. HeBecomocTts
https://m.edsoo.ru/ff0al778
CroxxeHue AByX CHUJl,
26 HaIIPaBJIEHHBIX 10 OXHOM IIPSIMOI Eubmrorexa HOK
P . p ' https://m.edsoo.ru/ff0ala70
PaBHoelicTBYIOIIAs CHUT

97 Pemenne 3amau no teme
"PaBHogeiicTByrOImas cui”

08 Cuna TpeHus u e€ Buapl. TpeHue B bubnuoreka [JOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGoparopnas padora «3yueHue

PATOPHaA b i bubmuoreka [JOK

29 3aBUCHMOCTH CUJIBI TPEHUS

CKOJIBXKCHHA OT CHUJIbI JaBJICHHUA U

https://m.edsoo.ru/ff0alcc8



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

XapaKTepa CONPUKACAOIINXCS
IMOBEPXHOCTEN

Pemenue 3agau Ha onpeneneHue

30 N .
PaBHOACHUCTBYIOIICH CHITBI
Pemenne 3agau no remaM: «Bec

31 tenay, «['paduaeckoe nzodpaxeHue bubnuorexa [JOK
cuiy, «CHIIbI», https://m.edsoo.ru/ff0alde0
«PaBHOAEHCTBYIOIIAS CHAID»

KonTponsHas paborta no temam:
«MexaHHYeCKOe IBIDKEHIEY,

32 «Macca, mIoTHOCTEY, «Bec Tenay,
«['paduueckoe nzobpaxxeHue cui,
«Cunsr»

33 Jasnenue. CiocoObl yMEHBITICHUS U bubmuorexa [JOK
YBEIIMYCHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBiaeHnne raza. 3aBUCUMOCTD

34 aBJICHHS Ta3a oT 00bEMa bubmorera [IOK
a ’ https://m.edsoo.ru/ff0a2376
TEeMITepaTypbl
Ilepenaua maBaeHUS TBEPILIMU

P P bu6mmoreka [JOK
35 TeJIaMH, JKUIKOCTSAMH U Ta3aMHM.
https://m.edsoo.ru/ff0a25b0
3axoH Ilackams
JlaBlIeHHE B KMIKOCTH U Ta3e,
. bubnuoreka [JOK
36 BBI3BAHHOE JEHCTBHEM CHIIBI
https://m.edsoo.ru/ff0a2718
TSHKECTH.

37 Pemenue 3agau no teme «/laBnenue bubmuoreka [JOK
B JKHJIKOCTH U rase. 3akoH Ilackams https://m.edsoo.ru/ff0a2826

bubanoreka [IOK

38 Coobmaromumecs: cocybl 1

https://m.edsoo.ru/ff0a2970



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

bubmuoreka [JOK

39 r i
VAIPABIIITCCITHH fpece hitps://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopuiaeBoi
SKMAKOCTHBIN HacoC
Atmocdepa 3eMin 1 IPUIHHBL €€ bubnuorexa [JOK
41
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3nmyxa. ATmocdepHoe bubnuorexa [JOK
JTABJICHHE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmocdepHOro bubnuoreka [JOK
nasienus. OneiT Toppuuenu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(hEpHOTO
44 aBJICHUS OT BBICOTHI Ha, OBHEM bubmmorexa [JOK
8 AP https://m.edsoo.ru/ff0a2fc4
MOpS
45 Bbapomerp-anepounn. AtmochepHoe bubnuoreka [IOK
JTABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amay nmo reme "
AtMocdepHoe narieHue"
eHCTBHE KUKOCTH U Ta3a Ha
47 for eHHOCHB HUX TEJIO Bubmmorexa LIOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumMmenioBa cuia
JlaGopaTtopHas pabota
48 «OnpeneneHue BhITAIKABAIOLIEH bubnnoreka [JOK
CUWJIBL, JICMCTBYIOLIEH Ha TEJO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KUIAKOCTH)»
JlaGopaTopHas paboTa 1o Teme
PaTopHat p bubmuoreka [JOK
49 «HccnenoBanue 3aBUCUMOCTH Beca

TCJIa B BOAC OT 00BEMa

https://m.edsoo.ru/ff0a3514



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

MOTPYKEHHOM B KUJIKOCTh YaCTH
Teay

50

IlnaBanue Ten

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

51

Jlaboparopuas paboTa
"KonctpyupoBanue apeomerpa win
KOHCTPYHPOBAHUE JIOJKHU H
OlpenIeIIeHuE €€
rPy30M0IbEMHOCTH"

52

Pemenue 3amad no remMam:
«IlimaBanue CynoB.
BosznyxomnaBanue», «JlaBnenue
TBep)IBIX TECII, )KI/I)IKOCTCI\/’I 1 ra3oB»

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

53

KonTtponsHas padoTa o Teme
«/laBnenue TBepAbIX TEN,
KUJIKOCTEN U ra3oBy

54

Mexannyeckas pabota

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

55

MoiHocTs. EauHuner MOIITHOCTH

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

56

Ypok-uccnenoBanue "Pacuér
MOIITHOCTH, pa3BUBAaEMOM IIPH
noanéMe o Jjectauie"”

57

IIpocTteie MexaHu3Mbl. Poiuar.
PaBHOBecue cuil Ha peryare

58

Pbluaru B TexHMKe, OBITY U
npupoje. JlabopatopHas pabora
«HMccnenoBanue yciIoBU
PaBHOBECHS pblyara

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a478e



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

59

Pemenne 3amau 1o reme «Y CI0BUS
paBHOBeCI/IH pmqara»

bubmuoreka [JOK
https://m.edsoo.ru/ff0a48a6

60

KoaddurmenT none3noro neicTBUs
Mexanu3Mma. Jlaboparopras padora
«M3mepenue KIIJI HakIOHHON
wiockocty. [Ipodeccus umxenep-
KOHCTPYKTOP.

0.5

61

Pemenne 3amag mo reme "PaborTa,
MortrHocTh, KITI"

bubmmoreka [{OK
https://m.edsoo.ru/ff0a4c48

62

Mexanundeckast SHEpTHsl.
Kunernueckas n moTeHuManbHas
SHEPrus

bu6moreka [IOK
https://m.edsoo.ru/ff0a4252

63

3aK0oH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

bu6moreka [IOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEpUMEHT IO TEME
"DKCEepUMEHTAIBHOE OTIPEICIICHUE
W3MEHEHUS KHHETUYECKOU U
MOTEHIMATLHON SHEPTUH PU
CKaThIBaHUH TeJIa 110 HAKIOHHOM
II0CcKoCTH"

65

O6o06menue pasznena «Padora u
MOIITHOCTh. DHEPTHSI»

66

PesepsHrlit ypok. Pabora ¢
TEKCTaMU I10 TeMe "MexaHnueckoe
nIBHKeHHne"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4ee6

67

PezepHblit ypok. Pabora c
TekcTaMu 1o TeMe "JlaBieHue
TBEPJBIX TEJN, )KUIKOCTEN U ra3oB"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

PesepHblii ypok. Pabora c

68 Texcrtamu 1o teme "Pabora. 1
MoiHoCTb. DHEprus"
OBIIEE KOJJMYECTBO YACOB I10 68 12

[TPOTPAMME




8 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
ara undposbie
Ne i/ Tema ypoka Konrtpoabubie | IlpakTuueckue o op
Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
OcCHOBHBIE TIOJIOKECHUS
1 MOJIEKYJIIPHO-KMHETHYECKOM 1 bubnnorexa [JOK
TEOPUU U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
TIOITBEPOK ICHUSI
2 Macca u pazMep aTOMOB ¥ MOJIEKYJT 1
OO0bscHeHne CBOICTB TBEPIOTO,
YKUJIKOTO U Ta3000pa3HOTO
3 COCTOSIHUI BeIlleCTBa HAa OCHOBE 1 bubamorera LOK
. Hl https://m.edsoo.ru/ff0a540e
MOJIOKEHUI MOJIEKYJISIPHO-
KUHETUYECKON TEOPUU
4 Kpucrannmaeckue u amopdHbie 1 bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0a5800
5 CmauuBaHue U KaUJUISIPHOCTD. 1 bubnuoreka [JOK
[ToBepXHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a5530
Temneparypa. CBs3b TEMIIEpaTyphl
patyp patyp bubmuoreka [JOK
6 CO CKOPOCTBIO TEIJIOBOTO JIBIKEHUS 1
https://m.edsoo.ru/ff0a5a26
YaCTHII
7 Buytpennss sueprusi. Crioco6bl 1 bubnunoreka [JOK
U3MEHEHUs BHYTPEHHEHN SHEPruu https://m.edsoo.ru/ff0a5c60
8 Buas! Tennonepenaun 1 Bu6mmorexa LIOK
A ped https://m.edsoo.ru/ff0a6412



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

KonunuecTBo TEIIOTHI. Y IenbHAas

bubmuoreka [JOK

9
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIIOBOTO OaaHca.
10 TemooOMeH U TeIoBOE bubmorexa LHOK
https://m.edsoo.ru/ff0a7088
paBHOBECHUE
11 TermoBoe pacmmpeHue u coxaTue
JlabopaTtopHnas pabota
12 "UccnenoBanue sSBIICHUS bubmmoreka [IOK
TEII000MeHa PU CMEUTUBAaHUHT https://m.edsoo.ru/ff0a6a98
XOJIOJIHOW U TOpsTYeil BOIBI"
Pacuer xommdecTBa TEILIOTHI,
13 HEOOXOMMOTO JJIsSI HarpeBaHUs
TeJIa U BBIICISIEMOTO UM TIPH
OXJTaKICHUU
JlaGopaTtopnas pabota
14 "Onpenenenue yaeabHOM bubamorera LOK
bed 1 " https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BEIleCTBa
15 DHeprus TorMBa. Y ieabHas bubnuoreka [JOK
TEIUIOTa CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHNE
16 KPHUCTAIMYECKUX TeJ. Y IenbHast bubnmorexa [TOK
P ' https://m.edsoo.ru/ff0a71d2
TEIUIOTA TJIABJICHUS
JlaGopaTtopHas pabota
17 "On I; eﬂlejHI/Ie g €JIbHON TETUIOThI bubmmorexa [IOK
ped }:,H https://m.edsoo.ru/ff0a72fe
TJIaBJICHUS JIb/1a
18 [TapooGpazoBaHue U KOHIEHCAIUS. bubnuoreka [IOK

Hcnapenue

https://m.edsoo.ru/ff0a740c



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

19

Kunienue. Y genbHas teriora
mapooOpa3oBaHus U KOHICHCAIIHH.
3aBUCUMOCTb TEMIIEPATYPBI
KHIICHHUS OT aTMOC(EPHOTO
JABJICHUS

bubmmoreka [{OK
https://m.edsoo.ru/ff0a786¢

20

Brnaxxnocts Bo3ayxa. JlabopaTopras
pabora "Onpenenenue
OTHOCHUTEIbHOW BIAXKHOCTH
Bozayxa". [Ipodeccust mereoposor.

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

21

Pemenue 3aga4 Ha onpeneneHue
BJIAKHOCTH BO3JIyXa

22

[IpuHIMIBI PaOOTHI TETIIIOBBIX
nsurareneif. [lapoBas TypOuHa.
JIBurarenb BHYTPEHHETO CTOPaHUs

23

KIIJI TenmoBoro aBurates.
TemnmoBele ABUTaTEIN U 3alllATA
OKpYKarollel cpeibl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

24

3aKOH COXpaHEHUS U MPEBPALICHUS
SHEPrUM B TEILIOBBIX MPOIIECCaX

25

[ToaroroBka K KOHTPOJILHOM paboTe
mo TeMe "TemnoBbie SIBICHUS.
M3meneHue arperaTHbIX COCTOSTHUIN
BelecTna"

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

26

KonTtponbHas padoTa o teme
"TermnoBble sBJIeHU. 3MeHeHne
arperaTHbIX COCTOSIHMI BeniecTa"

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

27

QHCKTpI/ISaHI/IH TCII. I[Ba poaa
QJICKTPUYICCKHUX 3apA10B



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

Ypok-uccnenoBaHue

28 "DnexTpu3anus TeJd HHAYKIUEeH 1
IIPU COPUKOCHOBEHUU"

29 B3anmonernicTBue 3apsoKEHHBIX TEIL. bubnuorexa [JOK
3akon Kymnona https://m.edsoo.ru/ff0a87e4
DIEKTPUYECKOE TOJIE.

30 HanpsiskeHHOCTB JIEKTPUYECKOTrOo bubnuorexa [JOK
nons. [lpuHnmn cyneprnosunun https://m.edsoo.ru/ff0a8ala
BIEKTPUYECKUX TOJEH
Hocurenu snmekTpuyueckux 3apsioB.

31 DnemeHTapHbIi 3apsa. CTpoeHue
aToma

39 [TpoBOIHUKH U TUAIAEKTPUKHU. 3aKOH bu6moreka [IOK
COXpAaHEHUS JEKTPUUECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6

33 Pemenue 3aga4 Ha npUMEHEHUE bubnuoreka [IOK
CBOMCTB 3JIEKTPUUECKHUX 3aPsI0B https://m.edsoo.ru/ff0a90cc
DIJIEKTPUYECKHI TOK, YCIIOBUS €T0

34 cymecTBoBaHusl. VICTOUHHKH bubmorexa HOK

https://m.edsoo.ru/ff0a95a4

ANEKTPUYECKOTO TOKa

35 JlelicTBUA 3IIEKTPUYECKOTO TOKA. bubnuoreka [JOK
[Ipodeccus anexTpuK. https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "JlelictBue

36 ANEKTPUYECKOTO TOJIsI Ha
MPOBOJIHUKHU U JTUAIEKTPUKHU"

37 DNEeKTPUYECKUM TOK B METAILJIAX, bubnunoreka [JOK
JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838

38 DneKkTpuyecKkas Lenb 1 e€

COCTAaBHBIC YaCTH



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838

Cuna toka. JlaboparopHas padora

39 "U3mepenue u peryaupoBaHue CUJIbI 0.5 Bubmmorexa LIOK
. P PEryIHp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNEKTpUUECKOE HAMpPSKEHHE.

40 BoawsTmeTp. JIabopaTtopHas paboTa 05 bubnuorexa [JOK
"N3mepenue U peryinpoBaHue ' https://m.edsoo.ru/ff0a%e14
HanpspkeHus"

ConpoTuBieHHe MPOBOJHHKA.
41 VY enpHO€ CONMpPOTUBIICHUE bubmorexa HOK
P https://m.edsoo.ru/ff0aa738
BEIECTBA
JlabopaTtopnas pabota
"3aBHCHUMOCTb 3JIEKTPUYECKOTO
42 COIIPOTHBJIICHHS ITPOBOJHNUKA OT €ro 1 bubmmorexa [TOK
P P https://m.edsoo.ru/ff0aa738
JUIMHBI, IO MOTIEPEYHOTrO
ceyeHus U Marepraia"
3aBUCHUMOCTh CHJIbI TOKA OT
43 HanpspkeHna. 3akoH Oma s bubmorexa LOK
P ] https://m.edsoo.ru/ff0aad4a
ydacTKa Henu
JlaGopaTtopHnas pabota
"UccneqoBanue 3aBUCUMOCTU CHJIBI
44 TOKa, UIYILIETO YeEPE3 PEZUCTOP, OT 1 Eubmorexa HOK
> WAV Pesp P https://m.edsoo.ru/ff0aa04e
COTPOTHBIICHUS PE3UCTOPA U
HanpsbKeHus Ha pe3uctope”

45 [TocnenoBarensHOE U apaUIETBLHOE
COEIMHEHUS MPOBOIHUKOB
JIaGopatopHas pabota "IIpoBepka

46 IIpaBUJIA CIIOXKEHWSI HATPSHKEHUN 1 bubnuoreka [IOK

IIPH MOCJIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB"

https://m.edsoo.ru/ff0aaa58



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

JlaboparopHnas padota "IIpoBepka
ImpaBuJia JJ1d CUJIbI TOKA IIPU

bubmuoreka [JOK

47
NapaJuIeJIbHOM COEIMHEHUH https://m.edsoo.ru/ff0aadle
pe3uctopos"
Pemenue 3aga4 Ha npuMeHEHUE
48 3akona Oma st alezanoro brbmmorexa [OK
p https://m.edsoo.ru/ff0aaf8a
COCIIMHEHUS TIPOBOTHUKOB
PaboTa u MomHOCTH
bubmmoreka [{OK
49 MEKTPUIECKOTO TOKA. 3aKOH
https://m.edsoo.ru/ff0ab124
Hxoyna-Jlenna
JlabopaTtopnas pabota
50 "Onpenenenre padoOTH ¥ MOITHOCTH bubmorexa LOK
P P " https://m.edsoo.ru/ff0ab3e0
ANEKTPUIECKOTO TOKA
DIJIEKTPUYECKHE LETTH 1
51 MOTPEOUTENN AIMEKTPHUIECCKOM bubnuoreka [IOK
sHeprum B Ob1Ty. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DNEKTPUUECKUE 3apsibl.
52 3apsoKeHHBIC TeJla H UX bubmorexa HOK
P . . https://m.edsoo.ru/ff0abd2c
B3aumoieiicTBus. [locTostHHBIN
3JIEKTPUYECKUN TOK"
KounTtponsHas pabora o teme
"DEeKTpUUECKUE 3apsIIbl.
P P bubmuoreka [JOK
53 3apsKeHHbIE TeJa U UX
. . https://m.edsoo.ru/ff0abea8
B3auMoieiicTBus. [locTosTHHBIN
ANEKTPUYECKUH TOK"
54 [TocTosiHHBIE MarHUTHI, UX

B3aHMO/ICHCTBHE



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

55

VYpok-uccnenosanue "M3yuenue
OJIEN TOCTOSHHBIX MAarHUTOB"

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac3d0

56

MaruutHoe noJjie. MarauTHoe noJie
3eMJId U €T0 3HAUYEHHUE JUTA KU3HU
Ha 3emMiie

bubmmoreka [{OK
https://m.edsoo.ru/ff0acOba

57

OmneiT Dpcrena. MarautHoe noJie
AIEKTPUYECKOTO TOKa MarHutHoe
IT0JIC KaTyIIKH C TOKOM

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

58

[IpumeHeHue 1eKTPOMarHuToB B
texauke. JlabopaTtopHas pabora
"N3yueHne NeiCTBUSI MarHUTHOTO
I10JI51 HA MPOBOJHUK C TOKOM"

0.5

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

59

DNEeKTPOABUTATENH MIOCTOSTHHOTO
ToKa. Mcnons3oBanue
ANIEKTPOABUTaTENeH B TEXHUUECKUX
YCTpPOMCTBaxX U Ha TPAHCIIOPTE.

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

60

OnbiTel @apajes. 3akoH
ANIEKTPOMArHUTHOW WHIYKITUH.
[IpaBuno Jlenna

61

DnekrporeHeparop. CrocoOs
MOJIyYEHUS IIEKTPUUECKOH
SHEPruu. DIIEKTPOCTAHLUU Ha
BO300OHOBIISIEMBIX HCTOYHHKAX
SHEPruu

62

[ToaroToBka K KOHTPOJBHOM paboTe
10 TeMe "DJNEKTPUUYECKUE U
MAariuTHbIE IBIeHUS"



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

63

KonTtposnsHas paboTa o teme
"DJIeKTpUUECKHEe U MarHUTHbBIE
siBIICHUS"

bubmuoreka [JOK
https://m.edsoo.ru/ff0ach14

64

Ypok-0000111eH1Ee N3y4eHHOTO 3a 8
KJ1acc.

65

Ypok-koHpepenmus "IIpakTudeckoe
HCMOJIb30BAHUE TEIJIOBBIX CBOMCTB
BEIIECTB M MAaTEPHAIIOB B IIEJISIX
sHeprocoepexeHus"

bubmmoreka [{OK
https://m.edsoo.ru/ff0a65c0

66

PesepsHblit ypok. Pabota ¢
TekctaMu 110 TeMe "'TenioBrie
saBiieHud"

bu6moreka [IOK
https://m.edsoo.ru/ff0acc5e

67

PesepsHslit ypok. Pabora ¢
TekcTtaMu 1o Teme "llocTossHHbBIN
AIEKTPUYECKUN TOK"

bu6moreka [IOK
https://m.edsoo.ru/ff0acdc6

68

PesepBubiit ypok. Pabora ¢
TEKCTaMU I10 TeMe "MarHuTHele
SBJIEHUS"

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

68

135



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
[
‘:;11 Tema ypoxa Bcero Kontpoabusie | Hpaxririeckie i[:;:eﬂnﬂ :)Igg)al;?)l;:;eenbﬂme
padoTsbI padoThI pecypest

1 MexaHndeckoe JBHKEHHUE. 1
MarepuanbHas TOUKa

9 Cucrema orcuera. OTHOCUTEILHOCTD 1 bu6mmoreka [IOK
MEXAaHUYECKOT'O IBUKCHUS https://m.edsoo.ru/ff0ad474

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

4 nekeHne. CpeqHsss © MTHOBEHHAS 1
CKOPOCTh

5 [IpsimonrHENHOE PaBHOYCKOPEHHOE 1 bubnuoreka [JOK
JIBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh NMPAMOJMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBF)KCHHSI. 1
I'paduk ckopoctr
JlaGopaTtopHas pabota

7 "Onpenenenye yCKOpeHus Teja Ipu 1 1 bubnunoreka [JOK
PaBHOYCKOPEHHOM JIB’KEHHUH T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1uiockocTh"

8 CBoOoHoe nagenue Tei. OmbITh 1
lanunes

9 PaBHOMEpHOE IBM>KEHHE TIO 1 bubnuoreka [IOK

OKPYXHOCTH. HepI/IOI[ " 4acToTa

https://m.edsoo.ru/ff0ael76



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

oOpamienus. JIuneiHas u yriaosas

CKOPOCTHU
10 LenTpocTpeMHUTENbHOE YCKOPEHUE
11 IIepssiit 3akoH HeroTona. Bexrop bubnuorexa [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnnorexa [JOK
PaBHOelicTBYIOIIAs cHIla https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akon HeroToHa. bubnuorexa [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3ana4 Ha npuMeHEHUE bubnuorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmuorexa [JOK
15 Cuna ynpyrocti. 3akor I'yka https:// m.edso;I ru/ff0aeca2
16 Pemenue 3agay mo teme «Cua
YOPYTOCTH»
JlaGopaTtopHnas pabota
17 «OmnpeneneHue KECTKOCTH bubmmorexa [OK
https://m.edsoo.ru/ff0aee28
MIPYXUHBDY
bubnuoreka [JOK
18 Cuna Tpenus https:// m.edsoc%.I ru/ff0af738
19 Pemenue 3anau no reme «Cuna bubmuoreka [JOK
TPEHUS https://m.edsoo.ru/ff0afa26
JlaGopaTtopHas pabota
20 "Onpenenenue kodpdunrenHTa bubmmorexa [IOK
" https://m.edsoo.ru/ff0af8be
TPEHUSI CKOJIbKCHUS
Pemenue 3aga4 mo teme "3aKoHbI
21 HeroroHna. CII[/IJ'Ia ynpyroctu. Cuna Bubmiorexa LIOK

TpeHus"

https://m.edsoo.ru/ff0afb8e



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

Cuna TSHKeCTH U 3aKOH BCCMHUPHOT'O

22 TATOTEHUS. Y CKOpPEHUE CBOOOTHOTO bubmorexa LIOK
https://m.edsoo.ru/ff0af044
MaJIeHus
VYpoxk-koupepenuus "JIBkeHue el
23 BOKPYT TPaBUTALMIOHHOTO LIEHTpa
(Conneunas cucrema). ['anaktuxu"
Pemenne 3agau mo reme "Cuna
24 TSYKECTH U 3aKOH BCEMUPHOTO brbmmorexa [OK
. https://m.edsoo.ru/ff0af5f8
TATOTCHHUS

o5 [IepBas kocmMu4eckast CKOpOCTb. bubnuoreka [IOK
HesecomocTs u nieperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecne MaTepuanbHON TOUKH.

26 AOGCOTFOTHO TBEPIOE TEIIO. bubmuorexa [JOK
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHON OChIO BpallleHUs

27 MowmenT cuibl. LleHTp TsKecTn

28 Pemenne 3agau nmo reme "MoMeEHT bubmuorexa [JOK
cunbl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOM paboTe

29 o teMe "MexaHnyecKoe IBUKEHUE. Eubmorexa HOK

N https://m.edsoo.ru/ff0b0408
Bsaumonetictue Tea"
KouTtponbHas paborta no teme
30 "MexaHU4ecKoe IBUKEHUE. bubmnorexa [IOK
N https://m.edsoo.ru/ff0b06ec
Bsaumoneiictue Tea"
Nmmnynsc tena. IMITynsc CUIIBL.
31 3aKOH COXpaHEHUsl UMITYJIbCA. bubnunoreka [JOK

Yupyroe u Heynpyroe
B3aMMO/ICHCTBHE

https://m.edsoo.ru/ffOb07fa



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa

Pemenue 3ama4d mo reme ""3akouH

bubmuoreka [JOK

32 COXpaHEHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢c
33 VYpoxk-koudepenuus "PeaktuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"
bub6mmoreka [{OK
34 Mexanndeckasi paboTa U MOITHOCTh httos://m.edsoo.ru/fob0ag4
35 PabGoTta cuibl TSDKECTH, CHITBI bubmmoreka [{OK
YIOPYTOCTH M CHJIBI TPEHHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHnas pabota
36 «Omnpenenenue pabOTHI CHIIBI TPSHUS
MIPU PAaBHOMEPHOM JIBIKCHUHU TeJa
10 TOPU30HTAIBLHOU MTOBEPXHOCTH
37 CBs13b SHEpruu U paboThI.
[TorenumanpHas SHEPTUS
38 Kunernueckas sueprus. Teopema o bubmuorexa [JOK
KUHETUYECKON dHEPrUuun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTHUH B
MEXaHHUKe
40 JlaGopaTtopHnas pabora «3y4yeHue bubnunoreka [JOK
3aKOHA COXPaHEHHUS SHEPT U https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe ABMIKEHHE U €TO bubmuoreka [JOK
XapaKTePUCTUKHU https://m.edso0.ru/ff0b1858
3aryxaroiue KoueOaHus.
42 BLII}{/XyH(,HI;{HHe KOJIeOaHUS. Bubmorexa OK
https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MareMaTH4ecKuii ¥ NPyKUHHBIN

MasATHUKH



https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

VYpoxk-uccnenopanue «3aBUCUMOCTb
neproia KojiebaHuil OT KECTKOCTH
IIPY>KUHBL ¥ MAcCEL Ipy3a»

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

45

[IpeBpanienue 3Hepruyu npu
MeEXaHNYECKNX KOJIeOaHmIX

46

Jlaboparopnas padoTa
«OrmpeneneHune 4acToThl U eproja
KoJie0aHu NPYKMHHOTO MasiTHUKa

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

47

JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCUMOCTH TIEPH0/1a KOJIeOaHMi
rpy3a, IOABCHICHHOTO K HUTH, OT
MAacChl TPy3a»

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

48

Mexannueckue BoJiHbI. CBOKWCTBA
MEXaHU4EeCKUX BOJIH. [IpoonbpHbIE 1
MOTEPEYHBIE BOJHBI

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

49

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

50

3Byk. PacipocTpanenue u
OTpa)keHHE 3ByKa

51

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

52

I'poMKOCTB 3BYKa M BBICOTA TOHA.
AKyCTHUECKHI PE30HAHC

53

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

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



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

[ToaroToBka K KOHTPOJLHOM paboTe

o4 110 TeMe "3aKOHBI COXPaHEHHUS. Egg?ﬁ;f;t?:a}?mb% 0
MexaHn4deckue KoyieOaHus ¥ BOJTHBI" — '
KonTtposnsHas paboTa o teme

55 "3aKOHBI COXPAHEHUS.

MexaHndeckue KoyeOaHus ¥ BOJTHBI"

56 DNeKTPOMarHuTHOE TOJIE. bubnuorexa [JOK
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ff0b2abe

o7 CBoiicTBa AJIEKTPOMATHUTHBIX BOJIH
VYpok-konpepennus "[lkana

58 ANEKTPOMAarHUTHBIX BOJIH. bubnuoreka [IOK
Hcnonb30BaHUE 3IE€KTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJ11 COTOBOM CBSI3H"

Ypok-uccnenoanue "N3yueHne

59 CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C Et?[?/jﬁf(ii?ﬁ/ff Ob2che
HOMOIILI MOOHIIEHOTO Tenedona" T '

Pemenue 3a1au Ha onpeneneHue

60 4acTOTHI U JUTHHBI
AJIEKTPOMArHUTHOM BOJTHBI
DneKTpOMarHuTHasl IPUpPOJa CBETA.

61 Ckopocts cBeta. BonHOBBIE bubmorexa HOK
CBOHCTRA CBETA https://m.edsoo.ru/ff0b31d0
Hctounuku ceta. [Ipsamonnneitnoe

62 pacnpocTpaHeHue cBeTa. 3aTMEHUS Bubmmorexa LIOK
Comnnua u JlyHsr https://m.edsoo.ru/ff0b3658
3aKOH OTpaXKeHUs CBETa. 3epKaia.

63 Pemienne 3aga4 Ha IpUMEHEHUE bubmiorexa LIOK

3daKOHa OTPAXKCHUS CBCTA

https://m.edsoo.ru/ff0b38c4



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

[Ipenomiienue cBera. 3akoH

bubmuoreka [JOK

o4 IIPENIOMIICHHUS CBETA https://m.edsoo.ru/ffOb3aea
[TosiHOE BHYTpEHHEE OTpAKEHUE
65 cBera. Mcrnonp30BaHUE MOJHOTO bubnuorexa [JOK
BHYTPEHHETO OTPAKECHUS B https://m.edsoo.ru/ff0b3c5¢c
OTITHYECKUX CBETOBOJIAX
JlabopaTtopHnas pabota
"UccnenoBanue 3aBUCUMOCTH yIiia
66 MPETIOMIICHHUSI CBETOBOTO JIyda OT
yIJIa [aJIeHUs] Ha TPaHMIIEe "BO3AyX-
crexio""
Ypok-koHpepeHus
"Hcnonp30BaHue MOJIHOTO
67 BHYTPEHHETO OTPAKCHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3p"
JInn3el. OnTuyeckas cuja JMH3bI.
68 [Ipodeccuu cBsi3aHHbIE C bubmorexa HOK
. https://m.edsoo.ru/ff0b3f2c
0 TaTBLMOJIOTHEH.
. bu6mmoreka [JOK
69 [TocTpoenne n3oOpakeHU B TMH3aX httos://m.edsoo.ru/ffob44da
JlaGopaTtopHas pabota
70 "Onpenenenue GoKycHOTO bubnunoreka [JOK
pacCTOSIHUA U ONITUYECKOM CHJITBI https://m.edsoo.ru/ff0b4206
cobuparoiei JMH3bI"
71 Ypok-koHpepennus "OnTudeckue bubnunoreka [JOK
JIMH30BbIe TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
7 I'na3 xak onTuyeckas cucrema. bu6mmoreka [JOK

3penue

https://m.edsoo.ru/ff0b4684



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684

Ypok-koupepenmus "edexTs

3 3penus. Kak coxpanurts 3peHue"
Paznioxxenne 6esroro cBeTa B CIIEKT.

74 Omnbitel HetoToHa. Crioxkenue bubnuorexa [JOK
CIIEKTpaJIbHBIX LIBETOB. Jlucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlabopaTtopnast pabota "ONBITHI 11O
Pa3IoKEHUI0 OEJIOro CBETa B CIIEKTP

75 1 BOCIIPUATHIO [IBETA IPEIMETOB IIPU brbmmorexa [OK

https://m.edsoo.ru/ff0c0e2a
WX HAOJIOJICHUH Yepe3 1IBETOBHIC
¢bunbTpe"
Ypoxk-npaktukym "BosHOBBIE

76 CBOWCTBa CBETa: JUCIIEPCHS,
uHTepdepeHus u nudpaxnus”

77 OmnbiTer Pesepdopna u mianetapHast bubnuoreka [IOK
MOJEINL aToMa https://m.edsoo.ru/ff0c12a8

78 [Toctynatel bopa. Moaens atoma
bopa
Hcnyckanue u MorjomeHue cBera

79 atomoM. KBauTel. JIluneliuatoie bubmmorexa [TOK

https://m.edsoo.ru/ff0c144c
CIEKTPbI

80 Ypok-npaktukym "Habmonenue bubnunoreka [JOK
CHEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
PannoakTUBHOCTE U €€ BUIBI.

81 IIpodeccus puzuk-saepmk. bubmorexa LIOK

https://m.edsoo.ru/ff0c1672

82 Crpoenue aToMHOTrO sipa. bubnunoreka [JOK

HYKJ'IOHHaH MOACIb

https://m.edsoo.ru/ff0cl8ac



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac

83 PagnoakTuBHBIE TPEBpAILICHMUSL. bubmuorexa [IOK
N3otonsl https://m.edsoo.ru/ff0clal4

84 Pemenne 3agau mo teme: bub6mmorexa [{OK
"PaguoakTUBHBIE ITPEBPALLECHUS " https://m.edsoo.ru/ff0clb4a

85 [Tepuon momypacmana
Ypok-koH(pepeHI s

86 "Ppazmoakfl)/mlilme W3ITyICHHS B bubmmorexa [TOK

., https://m.edsoo.ru/ff0c2126
MIPUPO/JIE, MEIUIIMHE, TEXHUKE
SAnepHbie peakuu. 3aKOHBI
87 coxﬁaHeHEz 3apsA0BOTO U brbmmorexa [OK
https://m.edsoo.ru/ff0c1c58
MacCOBOTO YHCET

88 DHeprus CBSI3U aTOMHBIX SIEP. bubmuorexa [JOK
CBs13b MacChl U SHEPTUH https://m.edsoo.ru/ff0cld7a

89 Pemenue 3agau no reme "SnepHeie
peakuun"

90 Peakuuu cuHTe3a u neneHus siaep. bubmuorexa [JOK
Hctounuku sueprun CosiHIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpoxk-koudepennus "AnepHas

01 sHepreTuka. JlefcTBus
PaZMOaKTUBHBIX U3ITyYEHHUI Ha
JKUBBIE OpraHu3Mbl"

[ToaroToBka K KOHTPOJBHOM paboTe

92 1o TemMe "DNEeKTPOMArHUTHOE MOJIE. bubnnoreka [JOK
DIEKTPOMAarHUTHbIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBsbIe siBIeHUS"

93 KonTponsHas pabota o Teme

"DIeKTpPOMAarHUTHOE MOJIE.



https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

DNEeKTPOMAarHUTHBIE BOJIHBI.
KBauroBrie aBienms"

[ToBTOpenue, oboOIICHNE.

bubmmoreka [{OK

94 JlaboparopHbie pabOTEI IO KypC
" P pu P " ey https://m.edsoo.ru/ff0c245a
BzaumoneiicTeue Tea
[ToBTOpenue, o6o0menue. Pemenne
95 aCUETHBIX M KaYeCTBEHHBIX 3a/1a4 bubmmorexa [TOK
P " " https://m.edsoo.ru/ff0c2572
1o teme "TertoBbie Mpouecchl
[ToBTOpenue, 0606menue. Peenue
96 paCUETHBIX U KQaUeCTBEHHBIX 3a/1a4 bu6moreka [IOK
mo teme "KIIJI TermoBsIix https://m.edsoo.ru/ff0c2a22
nBHuTareiei”
[ToBTOpenue, o6oomenue. Pemenne
97 AaCYETHBIX M KAYECTBEHHBIX 3a1a4 bubmorexa LOK
P " " https://m.edsoo.ru/ff0c2b30
no teme "KII/] anexkrpoycTaHOBOK
[ToBTOpEeHME, 06O0OIIECHNE.
98 JlaGopatopHble pabOTEI IO KYPC bubmorexa HOK
" patop P " pey https://m.edsoo.ru/ff0c2c52
CBeTOBEIE SIBJICHUS
[ToBTOpenue, o606menue. Padora ¢
99 TEKCTAMU 110 TeMeE "3aKOHEBI bubmnorexa [TOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXaHUKE
[ToBTOpeHue, 0606meHue. PaboTta ¢
" bubnunoreka [JOK
100 TexcTtamu 1o teme "Konebanusa u
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
IToBTOpenue, o6odmeHue. Pabora c
\ bu6mmoreka [JOK
101 TekcTaMu 110 TeMe "CBeTOBEIE

SIBJIEHUS"

https://m.edsoo.ru/ff0c3044



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

)Ou3uka: yueoHuk s 7 kinacca / A.B.Ilepoimkun. M.: «Ipodar, 2019 1.

2)duszuka: yueonuk g 8 kinacca / A.B.Ilepeimkun. M.: «/Ipoday, 2018 .

3)Duszuka: yuebHuk mnsa 9 xmacca / W.M..Ilepeimkun, E.M.I'yrhuk, A.W. VBanos,
M.A IletpoBa.

M.: «IIpocBemienue», 2021 r.

4)Coopuuk 3ama4u o ¢pusuke. 7-9 kinaccol/ A.B.Ilepeimkun. M.: «9x3amen», 2017 1.
5)KoHTponbHble 1 camocTosATenbHbIE paboThl 1o ¢pusuke/ O. . I'poMiieBa k yuebHuky A. B.
[Teppiukuna «®@usnka. 9 knace». M: «Ox3amen», 2015 .

6) Tectsl o ¢pusuke/ A.B.UeboTapeBa k yueOHuKy A. B. Ilepbimkuna

«®Pm3uka. 7 kmace». M: «Ox3amen», 2017 r.

7)Co6opHuk 3aaa4 o ¢pusuke. 7-9 knaccel/ B.U.Jlykammk, E.B.MBanoBa. M.:
«IIpocsemenne»,2016 r.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET

1. Becepoccuiickuii 00pa3oBaTebHbIN MPOEKT «YPpoK b pbi»: https://ypokumdper.pd/
2. Beepoccuiickuii OTKPBITBINA YPOK, IIPOEKT 0 paHHEH MpOoQOPUECHTAIIMH IIIKOJIBHUKOB
«[IpoeKTOpusl»: https://proektoria.online/

3. MnTepakTuBHast oOpa3oBaTelibHas OHJIAHH-TIaTGopMa «YUu.py» C HHTEPAKTUBHBIMU
YPOKaMH 0 OCHOBHBIM IIIKOJIbHBIM TIPEAMETaM, ouMIuasl: hitps://uchi.ru/

4. MapKkeTIUIeHC — KaTaJloT 3JICKTPOHHBIX KHHT, KyPCOB, HHTEPAKTUBHBIX U
BUJeoMaTepuaios: https://elducation.ru/

5. Monens sBomonroHHoM mikosl (OBOJII). Bee nmpenmeTsl — B TeMaTHYECKUX Kelcax.
3uanus — B KOHTeKcTe!: https://sites.google.com/view/evolsch/evolsch?authuser=0;

6. Mos mkona B online: https://cifra.school/

7. HaBuratop Kpyxkosoro amxenust HTU: https://kruzhok.org/

8. OopazosarenbHas mwarpopma «LECTA» oOpa3oBaTenbHas ardopma, coepxranias
AIIEKTPOHHBIC IPOAYKTHI ISl yuuTenel / DneKTpoHHbIe (JOPMbI YUeOHUKOB:
https://lecta.rosuchebnik.ru/

9. ObpazoBarenbHslif eHTp «Cupuyc»: https://edu.sirius.online/

10. Onnaiin mkomna «Poxcdopay: https://foxford.ru/



https://www.google.com/url?q=https://uchi.ru/&sa=D&source=editors&ust=1681388028666425&usg=AOvVaw1SD669zCvdYLJtXpePf8k6
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11. Onnaiin-tutardopma: https://codewards.ru/ 1

12. Onnaitn-tuiatdopma «Mou noctikenus»: https://myskills.ru/ 16. Onnaiin-matdopma
«Omummmym»: https://olimpium.ru/

13. Onnaiin-tuiatdopma «OTkpsITas mkonay: https://2035school.ru/login 14. OnnaitH-mkona
«Skyeng»: https://skyeng.ru/

14. Tlopran «Poccuiickas anmekrpoHHas mkoiay: https://resh.edu.ru/

15. Topran «AKmnacey»: https://www.yaklass.ru/

16. Caiit HanmoHansHOM coopHoit WorldSkills Russia:  https://worldskills.ru/
17.006pa3oBarenbHblii nopTan «SugaekcYueoHuk»: https://education.yandex.ru/h



