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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIlEro 00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU U TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTelbHON MPOrpamMMbl, 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-HAYYHOM TpaMOTHOCTH OOYyYarOUIMXCsi M OPraHU3aldi0 H3YyYEHUs
(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 CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB HAa 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 Pa3BUTHUS MPEIMETHOTO COJEPKaHUS U
yuéTe BO3paCTHBIX OCOOEHHOCTEH 00yUYarOIIMXCSl.

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

Oduzrka SBISETCS  CHUCTEMOOOPA3yIOIUM JUIsl  €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, MOCKOIbKY (DU3NUYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBIICHUM, H3ydyaeMbIX XHMHUEH, OHOJIOTHMEH, acTpOHOMHEH H (PU3HUECKOMN
reorpagued, BHOCUT BKJAJ B €CTECTBEHHO-HAy4yHYI0 KapTUHY MHUpA,
npenocTaBisieT Haubosnee sICHble O0Opaslbl NPUMEHEHHUS HAayYHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYCHHsI TOCTOBEPHBIX 3HAHUN 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.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CJIEYIOIIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMU €CTECTBEHHO-HAYUYHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSACHSTH SIBICHUS;

e OLICHUBATH U NOHMMATh OCOOEHHOCTH HAYYHOT'O HCCIIEOBAHUS;

e HHTEPNPETHUPOBATH  JIaHHBIE W HCIOJIb30BAaTh  Hay4dHbIE
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€00pa30BaTeNIbHBIE IMPOTPAMMBI, YTBEPKIAEHHON peElIeHHEM



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 TPUPOJIBI, PAa3BUTHE HMX HWHTCIUICKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIe TTO3HAHUS M (DOPMHUPOBAHHE
UCCIIEIOBATEIHCKOTO OTHOMIECHHUS K OKPY KAIOIITUM SIBJICHUSM;
dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yibTaTa HW3YUYCHHS
OCHOB CTPOCHHMSI MaTepuu U (PyHIaAMCHTAIBHBIX 3aKOHOB (DH3UKH;
dbopMHUpOBaHUE TPEICTABICHUNA O PONHM (U3MKHU IS Pa3BUTHS JPYTHUX
€CTECTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

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

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

NpPHOOPETCHHE 3HAHWM O JINCKPETHOM CTPOCHUM  BEIIECTBa, O
MEXaHUYECKHX, TEIJIOBBIX, JJIEKTPUYECKUX, MAarHUTHBIX M KBAHTOBBIX
SIBIICHUSIX;

NpUOOpETeHNEe YMEHUIN OIMUCHIBATH U OOBSICHATH (U3HUECKHE SBICHUS C
UCIIOJIb30BAaHUEM MOJTYUYECHHBIX 3HAaHUH;

OCBOCHHME METOJIOB PpEIIECHUS NPOCTEUIIUX pPACUETHBIX 3alady ¢
UCIIOJIb30BaHHEM bu3nIeCKux MOJIEIeH, TBOPUYECKHUX u
IPAKTUKO-OPUEHTUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHUN HAOII0AaTh MPUPOIHBIC SBICHUS U BBITIOIHSATH OTBITHI,
nabopaTopHble pabOTBl W  OKCIEPUMEHTAJIbHBIE HCCIENOBAaHUSA C
UCTIOJIb30BaHUEM U3MEPUTEIHHBIX TPHOOPOB;

OocBOeHHE MPUEMOB PabOTHl ¢ mHpOpMaIruel (HU3NIEeCKOro COAEp>KaHus,
BKJIOYast MHPOPMAIIUIO O COBPEMEHHBIX JTOCTHKCHUSIX (PU3UKHU, aHATU3 U
KPUTHUYECKOE OlICHUBaHNE HHPOPMAIINH;

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

CBSI3b C PABOYEN MPOI'PAMMOI BOCIIUTAHU S IIKOJIbI
Peanuzanmst BoCTIMTATEIHPHOTO TOTEHIMANA YPOKOB (GU3MKH (ypOUHOH
NESTENBbHOCTH, AayJWTOPHBIX 3aHATHA B  paMKaX MaKCHUMAaJlbHO
JOMYCTUMOM yueOHOM Harpy3Ku) MpeaycMaTpuBaeT:



- MaKCHMaJIbHOE WCIOJb30BAHME BOCIUTATEIBHBIX BO3MOXKHOCTEH
COJIEp>KaHMsI YPOKOB JJisi (DOPMUPOBAHUS Y OOYYAIOIIMXCS POCCUMCKHUX
TPAIUIIMOHHBIX TYXOBHO-HPABCTBEHHBIX M COITMOKYJIBTYPHBIX IIEHHOCTEH,
POCCHIICKOTO HCTOPHYECKOTO CO3HAHHUS Ha OCHOBE HMCTOPHYECKOTO
IIPOCBEIIEHUS; TOAO0P COOTBETCTBYIOIIETO COACPIKAHUS YPOKOB, 3aIaHHM,
BCIIOMOTATEIbHBIX ~ MaTEpPHAIOB,  MPOOJEMHBIX  CUTyalluid  JIs
00CyXIeHUM;

- BKJIFOYCHHUE B COJICpYKAHUE YPOKOB IICJIICBBIX OPUEHTHPOB PE3yJbTATOB
BOCIIUTaHUS, UX YYET B OINPEICICHHH BOCIHMTATEIBHBIX 3a/Jad YPOKOB,
3aHATHUM;

- BEIOOP METOJI0B, METOJIUK, TEXHOJIOTHH, OKa3bIBAIOIIINX BOCTIMTATECIIBHOE
BO3/ICHCTBHC HA JIMYHOCTh B COOTBETCTBUU C BOCIHMTATEIBHBIM HJICAJIOM,
IENbI0 M 3aJlayaMy BOCTIMTAHMSI, IEJCBBIMU OPUCHTHUPAMH PE3YJIbTaTOB
BOCIUTAHUS; pEAM3alMI0 NPHOPUTETAa BOCIHTAHHMS B  YYCOHOU
NESATEITBHOCTH;

- TpUBICYCHUE BHHMAHHMS OOYYAIONIMXCSH K IIEHHOCTHOMY acCIeKTy
U3y4aeMbIX Ha YpoKaXx MPEAMETOB, SBICHUH M COOBITUH, HHUIMUPOBAHKE
0oOCY)XJICHHUW, BBICKA3bIBAHWA CBOETO MHEHUS, BBIPAOOTKH CBOETO
JUYHOCTHOTO OTHOIICHUS K U3Y4aeMbIM COOBITHUSIM, SIBJICHUSM, JIUIIAM;

- TNPUMCHEHHE  HMHTEPaKTHBHBIX  (popm  ydeOHOU  paboOTHl  —
UHTEJJIEKTYaIbHBIX, CTUMYJIHPYIOIIUX I103HABATEIbHYI0O MOTHBAIHUIO,
UTPOBBIX METOJIUK, TUCKYCCUH, TAOMIMX BO3MOKHOCTb MPUOOPECTH OMBIT
BEJICHUSI KOHCTPYKTUBHOI'O JIMAJOra; TPYIMIOBON paboThl, KOTOpas y4uT
CTPOUTH OTHOIIEHUS U JEHCTBOBATH B KOMaHJIE, CIOCOOCTBYET Pa3BUTHIO
KPUTHUYECKOTO MBIIIJICHUS;

- moOyXaeHue OO0yJarommxcs COOJI0AaTh HOPMBI TOBEACHUS, IpaBHIIa
OOIIEHHSI €O CBEPCTHUKAMH W TEAArOrH4ecKUMH  PaOOTHHKAMH,
COOTBETCTBYIOIIME YKIAAy IIKOJbI, YCTAHOBIECHUE U TMOIACPKKY
no0poskenaTeIbHON aTMOChEPHI;

- OpraHM3aIi0 HACTABHUYECTBA MOTHBHUPOBAHHBIX W IPYIUPOBAHHBIX
oOydJarommxcs HaJ HEYCIEBAIONIMMHU OJHOKIACCHUKAMH, B TOM YHCJE C
0COOBIMH 00pa30BATEIBHBIMU MOTPEOHOCTSAMH, JAIOMIETO O0YYaIONTUMCS
COIMAJIEHO 3HAYUMBIH OTBIT COTPYTHUYECTBA U B3AMMHON TTOMOIIIH;

- WHUIMUPOBAHWE U TOJACPKKY HCCIEIOBATEIILCKON JESTEIHHOCTH
oOydJarommxcs, TIUIAHUPOBAHWE W BBHITIOJIHEHWE WHIWBHIYAIbHBIX U
TPYIIIOBBIX TPOEKTOB BOCIIMTATEILHON HATIPABICHHOCTH.

PesynbTaThl eauMHCTBa Yy4yeOHOW M BOCHUTATEIbHOW JIESTEIBHOCTH
OTpakeHBbI B paszfene paboueit mporpammbl «JIMIHOCTHBIE PE3yIbTATHI



u3ydeHus ydeOHoro npenMera «Du3mka» Ha ypoOBHE OCHOBHOTO OOIIETO
o0pa3zoBaHUsI.

Ha usyuenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOILETO
oOpazoBanus orBoautcs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeZel0), B 8
Kiacce — 68 gacoB (2 gaca B Heen0), B 9 knacce — 102 gaca (3 gaca B HEAEIO).

[lepeyenb nabopaTopHbIX pabOT ¥ ONBITOB COCTaBIEH C  YYETOM
WHAVNBUAYATBHBIX OCOOCHHOCTEH 00ydYaronuxcsi, MarepuaabHOW Oa3bl IEHTpa
«Touka pocTay, CIUCKa 3KCIEPUMCHTAIBHBIX 3aJIaHUMN, TpeJlaraéMplX B paMKax
OCHOBHOT'O TOCY/IapCTBEHHOTO YK3aMEHa M0 (PU3HKE.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ pojib B NO3HAHUM OKPYKAIOLIEr0 MUPA.

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

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

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM HU3Y4alOT MPHUPOLY.
EcTecTBeHHO-HAY4YHBI METOJ MO3HAHUA: HAOJIOJEHHE, MOCTAaHOBKA HAYYHOTO
BOMPOCA, BBIJBU)KEHUE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHHE
Habmonaemoro sBieHus. Onucanue Gu3NUecKuX SIBJICHUN C TOMOIIBI0 MOJIENEH.

Jemoncmpayuu.

1. MexaHHuYecKue, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJIICHUSL.
2. ®usnueckre TpuOOPHI U MPOLEAYpa MPSMbBIX 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. M3mepeHne Ttemmeparypbl IIPU IOMOIIM >KUJIKOCTHOIO TEPMOMETpA U
JaTYrKa TEMIEPATypPhl.

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

Pa3znen 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHH BellecTBA.

Crpoenue BemecTBa: aroMbl W MOJEKYNbl, HX pa3mepsl. OmNbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

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

ArperaTHble COCTOSIHUS BEILECTBA: CTPOCHME Ia30B, KUJIKOCTEW M TBEPIBIX
(kpucTtaminueckux) Tela. B3auMOCBSI3b MEXIy CBOWCTBaAaMHU BEIIECTB B Pa3HbIX
arperaTHpIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenunie 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 HAOJIIOJEHUIO TETUIOBOTO PACIIUPEHUS a30B.
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 JaBJEHUSI Taza OT 00bEma, Temmeparyphl. llepemaua naBneHus
TBEPABIMU TEJIAMH, XUAKOCTSIMU W raszamu. 3akoH Ilackana. [IHeBmaTmueckue

MaIIMHbL. 3aBUCHUMOCTH IAaBJICHUS J>KUIKOCTH OT TIyOWHBL [mapocTtaTudeckuii
napanokc. Coobmiaronuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emun u atMocdepHoe naieHue. [IpuuuHbBI CylecTBOBaHUS
Bo3ayuiHOM oOonouku 3emuu. OnbiT Toppuuennu. M3mepenue armocdepHOTo
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOTO aBJIEHUs OT BBICOTHI HaJl YPOBHEM MODPSI.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTro TABICHUSI.

JleiicTBHE KUIKOCTH ¥ ra3a Ha MOTPYXEHHOE B HUX Tell0. BriTankuBaromias

(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnaBanue.
Jemoncmpayuu.
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3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

IIepenaua naBineHHs KUIKOCTHIO U Fa30M.

CooOmatoiuecs cocybl.

I'mppasnnueckuii mpecc.

[IposiBnenue neicTBUs aTMOC(PEPHOTO TaBICHUSI.

3aBUCUMOCTb BBITAJIKMBAIOIIEH CHJIBI OT 00bEMa MOTPYKEHHON YacTH
T€JIa U INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIIKMBAIOLLIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.
VYcioBue IUIaBaHMs TeEJl: IJIABAaHUE WM MOTPY)KEHUE TENl B 3aBUCHUMOCTHU
OT COOTHOILIEHUS TUIOTHOCTEN TeJIa U )KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOrpyKEHHOM B
YKUJIKOCTb YaCTH Tela.

OnpenenieHue  BBITAIKUBAIONIEH  CHJIBL, JEWCTBYIOIIEM Ha  TeJoO,
MOTPYKEHHOE B KUIKOCTb.

[IpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOIIEN CUIIBL, IEMCTBYIOIIEH HA TEJIO
B )KUJIKOCTH, OT MACCHI TeJa.

OnbIThl, JEMOHCTPUPYIONIME 3aBHCUMOCTh BBITAJIKUBAIOLIEH CHJIBL,
JEUCTBYIOIIE HAa TENO0 B JKHAKOCTH, OT 00BEMaA TOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH YKUJIKOCTH.

KonctpyupoBanne apeoMeTpa WIM  KOHCTPYHPOBAHUE JIOAKH U
OIpEAEIIEHUE €€ TPY30NOABEMHOCTH.

Paznen 5. PaGora u MmomiHOCTh. JHEprus.

Mexanunueckasi pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio
paBHOBecusi pbryara. lIpumeHeHune mnpaBuiia paBHOBECHUs pblyara K OJIOKY.



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

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

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamophuie padbomot u onvimot.

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

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

4. M3yuyeHune 3aKOHA COXPAHEHUSI MEXAHUYECKON SHEPIUH.
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.

Mogenu TBEPAOro, >KUJAKOTO U Ta3000pa3HOTO COCTOSHUN BeIIecTBa.
Kpucrannuueckue u amopdusie Tena. OObICHEHHE CBOWCTB ra3oB, KUAKOCTEH U
TBEPBIX TEI HAa OCHOBE IOJOKEHUU MOJIEKYISIPHO--KUHETUYECKON TEOpUH.
CmauuBaHue U KamWUISIpHBIE siBJIeHUA. TenIoBoe pacuIupeHue U CKaTHe.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOIO JBHKCHUS
gactull. BHyTpeHHssi sHeprus. CrnocoObl HW3MEHEHUS BHYTPEHHEH SHEPrumu:
TeIIonepeaya u COBEpIICHUE paboTHI. Bus TeIIoNepeaadu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTyYEHHUE.

KomnuectBo Temnorel. YaenpHas TEIUIOEMKOCTh BEIECTBA. 1eIIOOOMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeruioBoro Oamanca. I[lmaBnenune w
OTBEpPACBAHUE KPUCTALUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapoobOpazoBanne u koHmeHncamus. Mcmapenwme. Kunenme. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTH TEMIIEpaTypbl KWUIIEHHS OT arMochepHOTo
JABJICHUSL.

BnaxHocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJibHasl TEIIOTa CTOPAHUS.

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

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUH B TEILUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

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

Ha6monenue nuddysun.

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

N3meneHne namieHus rasa Mmpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJaXKJICHHU.

[IpaBuna nu3MepeHus: TeMneparypsl.

Buabl Teronepenaymn.

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 padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

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

Omnpenenenue qaBjieHUs BO3yXa B OaJIOHE HITTPHUILA.

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

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

HaGmronenne w3MeHeHHMs] BHYTPEHHEH OSHEPruyd Tella B pe3ysbTaTe
TEIIoTepe1aud U pabOThl BHEITHUX CHIL.

HccnenoBanue siBICHUS TEIUIOOOMEHA IPU CMEIIMBAHUU XOJOJHOW H
ropsiueu BOJIBL.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOH  IIpHU
TEIJIO00OMEHE C HAarpeThIM METATHICCKUM ITUITUHIPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpenenieHue OTHOCUTENILHOM BIIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

Pa3znen 7. JnekTpuyeckne U MATHUTHBIE SIBJICHHS.

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

Onekrpuueckoe mnoisie. Hanpsoxk€HHOCTh 3nektpuueckoro mnojsa. [IpuHiun
CYNEepHO3ULUHU dEKTPUUECKUX MoJIel (Ha KAYECTBEHHOM YPOBHE).



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

DJIEKTPUYECKUN TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA.
HNcTtoyHukn mMOCTOSSHHOTO TOKAa. JIEMCTBUS DJIEKTPUYECKOro ToKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJIKOCTAX U razax.

Onekrtpuueckass 1enb. Cuma  Toka.  DIJIEKTPUYECKOE — HAIpPSKECHHE.
ConpoTuBieHne TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3aKoH Oma
ot yyactka uenu. [locnemoBaTenbHOE W MapajuiesIbHOE — COEJUHEHUE
IPOBOJHUKOB.

PaGora w MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyms—JIeHna.
DneKkTpuuecKue 1enu U NOTpeOUuTeNu MeKTpuIeckoit sHeprun B 0bITy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBHE  MOCTOSSHHBIX ~ MarHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJIM U €ro 3Ha4€HUe JJIs KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe ToJ€  JJIEKTpUYECKOro Toka. lIpuMeHeHue
3JIEKTPOMArHuTOB B T€XHUKE. J[€HiCTBME MAarHUTHOIO TOJISl HA MPOBOJAHUK C TOKOM.
DJIEKTPOABUTATENIb TOCTOSIHHOIO TOKa. lICMOJb30BaHUE DJJIEKTPOJBUTATEIEH B
TEXHUUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @Papajes. SABneHue 3aeKkTpoMarnuTHOW uHAyKiuu. [Ipasuio Jlenna.
DIIeKTpOreHeparTop. CrocoOmI MOJTy4YEHUS BJIEKTPUYECKOM SHEPIUH.
DIEeKTPOCTAHIIMN Ha BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

DJIeKTpU3alus Te.
JIBa pojia 3JIeKTPUYECKUX 3apsII0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJL.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.
DJIEKTPOCTATUYECKAST UHTYKITUA.
3aKOH COXpaHEHUS ANEKTPUUECKHUX 3apsi0B.
[IpoBOAHUKH M TUDIICKTPUKH.
MoaenupoBaHue CHUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcToynrnKHn NOCTOSHHOTO TOKA.
JIelcTBUA 3IIEKTPUUYECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30Bb11 pa3psn.
. I3MepeHue Cuitbl TOKa aMIepMETPOM.
. I3Mepenune 3meKTpUYEeCKOTro HAaps)KEHUSI BOJIbTMETPOM.
. PeocTtaTt n MmarazuH COnpOTUBIICHUMN.
. BzaumopencTBue mNoCcTOSSHHBIX MAarHUTOB.
. MozenrpoBaHre HEBO3MOXKHOCTH Pa3JCICHUS MTOJI0COB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHre MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.

OmneIiT Opcrena.

MarauTHoe 1ojie TOKa. DIEKTPOMArHUT.

JlencTBME MAarHUTHOTO T10JIs1 HA MPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHIYKIIHAH.

Omnerter @apajes.

3aBUCUMOCTh HANpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €T0
BO3HUKHOBCHMS.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.

o vk~ ow

10.
11.

12.

13.

14.

15.

16.

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

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

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

N3Mmepenue u peryimpoBaHue HAMPSKEHUS.

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

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUYECKOTO
CONPOTUBIICHUS] TPOBOJHHMKA OT €ro JJIMHBI, IUIOMIAAN TOMEPEUYHOrO
CEYEHUs U MaTepHaa.

[IpoBepka mpaBWiIa CIOXKEHHUS HANPSHKECHUM IIPU  TOCJIEN0BATEIBHOM
COEIMHEHNHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia [ CHIBI TOKa NPU MMAPAJUIEIBHOM COEIUHEHUU
PE3UCTOPOB.

Ornpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UcTop.
OnpeneneHue MOIIHOCTH  3JIEKTPUYECKOIO0 TOKA, BBIAEISAEMOW Ha
pe3ucrope.

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

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJEUCTBUS TOCTOSTHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TMOJS TMOCTOSIHHBIX ~ MarHUTOB TIPU  UX
00BETMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeNCTBUS SIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPENKY.



17. ONBITBI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh CHJIBI  B3aUMOJECHCTBHS
KaTyIIKA ¢ TOKOM M MarHura OT CWJbl TOKa W HAIpaBICHUS TOKa B
KaTyILKe.

18. MI3yueHue AeiCTBUSA MAarHUTHOTO I10JIs1 HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue U u3ydeHue padoThl JJIEKTPOABUTATEIIS.

20. M3mepenne KII/] anexkTpoaBUraTeIbHON YCTaHOBKHU.

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

TOKa.
9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

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

VYckopenue. PaBHOyckopeHHOE TmpsiMOJiMHEWHOe JBkeHne. CBoOOmHOE
najgenue. OnbiThl ['anumnes.

PaBHOMepHOE ABMKEHHE MO OKpYKHOCTH. Ilepmon u uvactota oOparieHus.
JIuneliHas u yrioBasi CKOpocTu. LleHTpocTpeMUTenbHOE YCKOPEHUE.

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

Cuia ynpyroctu. 3akoH ['yka. Cuina TpeHus: cuiia TpeHHUS CKOJIbKEHUs, CHIIa
TPEHUS MOKOS, IPYTrue BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
nageHud. JBmxkenue mianer Bokpyr Connua. IlepBasi kocmudeckasi CKOpPOCTb.
HesecoMocTts u neperpys3ku.

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

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

Mexanndeckass pabora W MOMNIHOCTh. PaboTa cui TSHKECTH, YNPYTOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTHUS TeNa, TOJTHIATOTO HaJ
MMOBEPXHOCTHIO 3eMIH. [IloTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETUYECKOM IHEPTrHM. 3aKOH COXPAHEHUS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.

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

OTCY€Ta.
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10.
11.
12.
13.
14.
15.
16.

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

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

HaGmronenue nBuxkeHus Teia 1Mo OKpy>KHOCTH.

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

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

HaGmonenne paBeHcTBa CHIT IPU B3aUMOJICHCTBUU TE.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKECHUH.

[Iepenaua umiysibca npu B3aMMOJIEUCTBUU TEI.

[IpeobpazoBanus SJHEPTUHU NPU B3AUMOICUCTBUU TEII.

CoxpaHeHue UMIyJibCa MPU HEYIPYTOM B3aUMOJICHCTBUM.

CoxpaHeHne UMIyJbca Mpu a0COTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmonenne peakTHBHOTO JABUKEHUS.

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

Jlabopamopnuvie pabomot u onvimot.

1.

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

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

Onpenenenne yCKOpEHHsI Tejla MPU PABHOYCKOPEHHOM JBM)KCHHH TIO
HAKJIOHHOM TIOCKOCTH.

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

[IpoBepka TUMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHHH 0Oe€3
HAYaJIbHOW CKOPOCTU MYTH OTHOCSTCS KaK psij HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKH BPEMEHU OJMHAKOBHI.

HccnenoBanne 3aBHCHUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT CHIIBI
HOPMAJILHOTO JTaBJICHHSI.

Onpenenenue Ko3PpPUIMEHTa TPEHUS CKOJIbXKEHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenne pabOTHI CUJIBI TPEHHS TPU PAaBHOMEPHOM JIBIDKCHHUH Tela
10 TOPU3OHTAJIBHOW MMOBEPXHOCTH.



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

11. 3ydeHue 3aKkoHa COXpaHEHHS DHEPTHUH.

Pasznen 9. Mexanu4yeckue Koj1e0aHUs U BOJIHBI.

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

3aryxatomue — koneOaHusd.  BolHykneHHole — koneOanus.  Pe3oHaHc.
Mexannueckue BoiHbl. (CBOHCTBA MexXaHWYeCcKMX BOJIH. [IpomonbHble U
NOMNEPEYHbIE BOJIHBI. JlIMHA BOJHBI M CKOPOCTh €€ pPaciupOoCTPaHEHMS.
MexaHn4YecKUe BOJHBI B TBEPAOM TeJIE, CECMUYECKHUE BOJIHBI.

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

yIABTPa3BYK.
Jemoncmpayuu.
1. HaGmronenune koiieOaHWiA TeNm TMOJ JEHCTBUEM CHIIBI TSHKECTH WM CHIIBI
yIPYTOCTH.
2. HabGmonenue xonebanuii rpy3a Ha HUTH U Ha TIPYKHUHE.
3. HaOmoneHue BRIHYKICHHBIX KOJICOAHU U pe30HaHCA.
4. PacripoctpaHeHne MpoAOIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
5. HaGmroneHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.
6. AKyCTMYECKHUH PE30HAHC.

Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue dYacTOThl M TMepuojia KoyieOaHWl MaTeMaTUYeCKOTo
MasiTHUKA.
2. Ompezenenne 4aCcTOTHI M Meproaa KoJieOaHUN MPY>KUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCUMOCTH TepHuoja KOJeOaHUN MOABEIICHHOTO K HUTH
rpy3a OT IJTUHBI HUTH.
4. VccmenoBaHue 3aBUCUMOCTH TIEpHO/Ia KoJIeOaHU MPY>KUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBHCHUMOCTH TepHoJa KojeOaHuii rpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbITBI, JIEMOHCTPHUPYIOIIUE  3aBUCUMOCTh TEepuoaa  KoyieOaHUU
NPY>KUHHOTO MAsATHHKA OT MAcChl Ipy3a U )KECTKOCTHU MPY>KUHBI.
7. W3Mmepenue yckopeHusi CBOOOJHOTO MaICHHUS.
Paznen 10. Di1eKTPOMarHMTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DONEeKTPOMArHUTHOE  MoJie.  DJIEKTpoMarHuTHble  BodHBL.  CBoiicTBa
ANEKTPOMArHuTHhIX BOJH. Illkama »nexkTpoMarHUTHBIX BOJIH. Vcmonb3oBanue
AJIEKTPOMArHUTHBIX BOJIH I COTOBOM CBSA3U.



OneKTpoMarHuTHas npuponaa ceera. CkopocTh cBeTra. BOaHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOUIBHOTO

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

pacnpoctpanenue cpeta. 3atMeHusa ConnHua u Jlynsl. OTpaxenue cBera. [lnockoe
3epKaio. 3aKOH OTPAKECHUS CBETA.

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

Jluaza. Xox onayuerr B guHze. OnTuueckas cucrema (Qoroarnmapara,
MUKpOCKONAa M Tejieckoma. ['7a3 kak onruueckas cuctema. bIu3opykocTh U
JaTbHO30PKOCTb.

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

Jemoncmpayuu.

[IpssMonMHEHHOE paclpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenue n3o0paxxeHUM B IMIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

Xon ydelt B coOuparomiei JuH3e.

XO0JI Tyder B pacCeUBAIOLIEH JIMH3E.

[Tony4yenne n3o0paxeHN# C TOMOIIBIO JTHH3.

[Tpuaun peiicTBus doToamnmapata, MUKPOCKOTA B TEIECKOTIA.
10. Monens ri1a3a.

11. Paznoxkenue 6emoro cBeTa B CIEKTP.

12. [Tonydenue 6eoro cBeTa Mpu CIOKEHUHU CBETA Pa3HBIX I[BETOB.

L 0 N Gk~ W e

Jlabopamopnwie padbomot u onvimol.

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

2. HM3ydeHue xapaKTEepPUCTUK U300pakeHHUs TpeaMETa B IJIOCKOM 3€pKajie.

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



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

6. OMBITHI TTO PA3JI0KEHUIO OEJIOTO CBETA B CIIEKTP.

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

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Onwitel Pe3epdpopna u minanerapHas Mojenb atoma. Mojaens atoma bopa.
Ucnyckanue u noryonieHrue ceeta atomoM. KBanTel. JInHeyaThie CIEKTPHI.

PanunoaktuBHOCTh. Anbda-, 6eTa- 1 raMma-uznydenus. CTpoeHne aTOMHOTO
sapa. Hykmonnas wmoxaens artomHoro snupa. Mzotombl. PapnoakTuBHBIC
npeBpanieHus. [lepros momypacmnaga aTOMHBIX SIAED.

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

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

Jemoncmpayuu.

1. CHekTpbl U3Ny4YEHUS U MOTJIOUIEHHUS.

2. CrHekTpsl pa3InyHbIX Ia30B.

3. CnekTtp Bomopoja.

4. HaOmonenue TpekoB B kamepe BuuibcoHa.

5. PabGota cuéTunka HOHUZUPYIOUIUX U3ITYyUCHUH.

6. Peructpanus uznydyeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUYEHUSI.

2. HccrnenoBanue TPEKOB: HM3MEPEHUE HHEPIUU YACTULBI 110 TOPMO3HOMY

nytu (o gororpadusim).

3. U3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-0000 1A NI MOTYIb.

[ToBTOpUTETHEHO--0000IIAIOIINI MOYITH TIPEIHA3HAYEH JIJISi CUCTEMAaTH3aIIH
U 0000mIeHWS  TPEIMETHOTO  COACpXKAHUS U ONBITa  JICITEIHLHOCTH,
MPUOOPETEHHOTO MPU M3YYCHUH BCETO Kypca (QU3HKH, a TAKXKe JJIS MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy M0 (QU3HKe s 00y4arouuxcs,
BBIOPABIIINX 3TOT YU4E€OHBIN MpEeMET.

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



SBJICHUN NPUPOALI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBSACHITH (PU3HUECKHUE
SIBJICHUS, TPUMEHSSA [OJIyYCHHBIC 3HAHUs, pelarb 3aJadyd, B TOM YHUCIIE
KAa4ECTBECHHBIC U YKCIIEPUMEHTAJIbHbIE.
[IpyHUIMNIHANBHO JAEATEIBHOCTHBIM XapaKTep JAHHOTO pas3felia peanu3yeTcs
32 Ccu€T TOro, 4YTO OOyYaroIIMecs BBIMOJIHSAIOT 3aJaHusl, B KOTOPHIX WM
[peJIaraeTes:
HA OCHOBE TIOJIYYEHHBIX 3HAHUW pacrno3HaBaTh M HAYYHO OOBSICHATH
dbu3nYecKue SIBJICHUS B OKPY KAOIICH MIPUPOJIC U MOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAYYHBIE METOJIbl MCCIIe0BaHUs (DU3NUYECKUX SIBIICHUH, B TOM
YHUCIIEe 1S POBEPKU TUIIOTE3 U MTOJYYECHUSI TEOPETUUECKUX BBIBOJOB;
OOBSICHSITh Hay4YHbIE OCHOBBI Ham0OJIe€ BaXXHBIX JOCTHKEHUM COBPEMEHHBIX
TE€XHOJIOTUM, HAIIPUMED, TPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIUM HA OCHOBE 3aKOHA MPEBPAIIECHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPTUMU.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE 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 oOyuaromierocs 0yayT copMHUpOBaHbI CIECAYIONINE JTUYHOCTHBIC 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:kKIaHCKOro M 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— FOTOBHOCTh K aKTUBHOMY y4YacTHUIO B OOCYXKJIEHUHM OOIIECTBEHHO 3HAUYUMBIX
U OTHYECKUX MpoOJeM, CBA3aHHBIX C TMPAKTHUYECKUM TPUMCHEHHEM
JTOCTH)KCHUHN (DU3UKWU;

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

3) 3¢TeTHYECKOr0 BOCIIMTAHUS

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

4) HEeHHOCTH HAYYHOI'0 MO3HAHHUSA:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTABIISIOLICH
KYJbTYpBIL;

— pa3BUTHE HAY4YHOM JIOOO3HATENBHOCTU, MHTEpECa K HCCIEI0BATEIbCKOM
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbTYPbl 3A0POBbSI H  3MOLHMOHAJIBLHOIO
0J1aronoJy4us:

— OCO3HaHHWE IIEHHOCTHM 0€30MmacHoro o0pas3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuil OE30MacHOr0 TMOBEACHUS Ha
TPaHCIOPTE, Ha AOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCIOBUAX;

— chopmupoBaHHOCTH, HaBbIKa pedIeKCHH, MPU3HAHWE CBOETO TIpaBa Ha
OMMOKY ¥ TAKOTO K€ MpaBa y APYroro 4eJI0BeKa;

6) TPY10BOr0 BOCIIMTAHMS

— AaKTUBHOE y4YacTHE B PEIICHUU NPaKTHUUECKUX 3ajay (B paMKaxX CEMbH,
o0pa3oBaTebHOI  OpraHu3alMy, Tropoja, Kpas) TEXHOJOTMYEeCKOM U



COIIMAJIbHOM HAIpPaBICHHOCTH, TPEOYIOMMNX B TOM 4YHCIE M (UIUUYECKUX
3HAHUM,

e — UHTEPEC K MPAKTUYECKOMY M3yUEHUIO TPOPEeCcChii, CBI3aHHBIX C (PUUKOI;

e 7)3KOJOrH4eCKOro BOCIIMTAHUSA:

e — OpHUEHTAlMS Ha MPUMEHEHUE (PU3NUYECKUX 3HAHUM JJIs PEIICHHUsS 3a1ad B
o0JlacTl OKpY’Karolel cpelibl, IUIAHUPOBAHUS TIOCTYIIKOB M OLEHKH HX
BO3MOXHBIX TTOCIEACTBUHI JJIs1 OKPYKAIOLIEH CPEIbI;

e — OCO3HaHHWE TrJI00AJILHOTO XapakTepa SKOJIOTHYECKUX MpoOiaeM M MyTed HX
pelieHus;

e 8) amanTanum K M3MEHSIOUMIUMCH YCJOBUSAAM COLMAJIBLHOM W NPHPOIHOM
cpebl:

e — TMOTPEOHOCTH BO B3aMMOJICCTBUU MPHU BBHINIOJHEHUU WCCIICAOBAaHUN H
MPOEKTOB (PU3UYECKONW HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHX,

e — TIOBBIIIEHWE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPaKTHUYECKYIO
JeSITeIbHOCTD;

e — OTPeOHOCTH B (HOPMUPOBAHNUU HOBBIX 3HAHUM, B TOM YHCJIE (OPMYITUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX 00OBEKTaX U SIBJICHUSAX;

e — OCO3HaHME Ne(PUITUTOB COOCTBEHHBIX 3HAHMKM U KOMIIETEHTHOCTEH B 00JacTH
[1)76370 478

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

e — CTpPEMJICHUE aHAJIM3UPOBATH U BBISBIIATH B3AUMOCBSI3U IMPUPOIBI, OOIECTBA U
SKOHOMHUKH, B TOM YHUCJIE C UCIIOIB30BaHNEM (PU3NUECKUX 3HAHUIA,

e — OIICHKa CBOMX JCWUCTBUM C YUETOM BIMSHUS Ha OKPYXKAIOIIYIO CpEny,
BO3MOJKHBIX TJIOOQTIBHBIX MTOCEICTBHM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OCBOEHHA MporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0ydaromierocs: OyayT copMupoBaHbl MeTanpeIMeTHbIe
pe3yJIbTaThl, BKIIIOUAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIC ICHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHbIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEpCAJIbHbIE YUEOHBIE JIEUCTBUSI.

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE YyYeOHbIE eiicTBUSA

Bba3oBble JJoruueckue JelcTBUA:



BBISIBJSITh M XapaKTEpU30BaTh CYLIECTBEHHbIE MPU3HAKA OOBEKTOB
(siBIEHUM);

YCTaHABJIMBATh CYLUIECTBEHHBIN MPU3HAK KJIAacCU(UKAIMU, OCHOBAHUS JJIs
000011IeHHs U CPAaBHEHUS,

BBISIBJISITh 3AKOHOMEPHOCTH M IPOTUBOPEUHMS B pacCMaTpUBaeMbIX (hakTax,
JAHHBIX U HAOMIOJIEHUAX, OTHOCAIINXCS K (DU3UUECKUM SIBJICHUSIM;
BBISIBJISITh NPUYMHHO--CJIEICTBEHHBIE CBS3U NPU H3YYEHUU (U3HUECKUX
SBJICHUW U TMPOLIECCOB, JENaTh BBIBOJbI C MCIOJIb30BAHUEM JI€TYKTUBHBIX
U UHJIYKTUBHBIX YMO3AaKJIIOYEHUH, BBIJBUTATh TUIOTE3bl O B3aMMOCBSI3AX
(u3MUECKUX BETUYMH;

CaMOCTOSATEJILHO BBIOMpPATh CHOcO0 pemnieHus y4eOHOM (u3nueckon
3alayu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIlICHMs, BbIOOp Hauboliee
HOJIXOJISAIIET0 ¢ YUETOM CaMOCTOSATEIBHO BBIIEIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTebCKIeE AeMCTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATENbCKII HHCTPYMEHT TTO3HAHUS;
IPOBOAMUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY ONBIT, HECIOXKHBIN
bu3nyueckuii SKCHEPUMEHT, HEOONbIIOE HCCIAEAOBaHHE (PU3MUECKOTO
SBJICHUS,

OLICHMBATh Ha TMPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAaHUS WJIU DKCIIEPUMEHTA;

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 (POPM IPEACTABICHHS,

CaMOCTOSITCJILHO  BBIOMPAaTh ONTUMAJIbHYI (OpPMY IpEICTaBICHUS
uHbOpMaIlMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4yd  HECIIOKHBIMU
CXeMaMH, TharpaMMaMu, HHOU rpauKoi M KX KOMOMHAIUSIMH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

B X0/€ OOCYyXJeHHs y4eOHOro maTepuala, pe3yJbTaTOB Ja0OpaTOPHBIX
paboT 1 MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOU TEMBbI U
BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA PEIICHUE 3aJadd M TOJICpKaHHe
0J1aroKeaaTeaIbHOCTH OOIICHHS,



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

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

NOHMMAaTh M HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMaHIHOM |
UHAUBUAYATbHON paboOThl MpU PEHIEHUH KOHKPETHOM (Pu3nYecKon
npo0JIeMBbl;

OPUHUMATh LI COBMECTHOM NIESITEbHOCTH, OPTraHU30BbIBATh JCHCTBUS
no e€ JOCTHXKEHUIO: paclpeiessaTb poJid, OOCYXAaTh MPOIECChl U
pe3yabTaThl COBMECTHOM pabO0Thl, 0000111aTh MHEHHUS HECKOIBKUX JIFO/ICH;
BBITMIOJHATH CBOIO YacTh pabOTHI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa Mo
CBOEMY HAINpPABICHUIO U KOOPJAUHUPYS CBOM JECUCTBUS C JAPYTUMHU
YJIeHaMH KOMaH/Ibl;

OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEILHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBHUS.

PeryasiTuBHbIC YHUBepCAJIbHbIE y4eOHbIEe JeHCTBHS

Camoopranusanus:

BBISBJISITH MPOOJIEMBbI B JKU3HEHHBIX M YU4E€OHBIX CUTYyalHsIX, TPEOYIOIIHNX
JUTsE petieHust GU3NIECKUX 3HaAHU;

OpUEHTUPOBATHCS B  PAJIMUYHBIX  MOAXOAAX NPHUHATHS  pelIeHUn
(MHOIUMBUyaIbHOE, TPUHATHE PEIICHHS B TPYIIE, MPUHATHE PEIICHU
TPYION);

CaMOCTOSATEIILHO COCTABIIATH AITOPUTM pPellIeHUs GU3NUECKON 3a7a4u WIIN
IUTAaHA WCCJIEOBAHUS C YYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHUI;
JIeaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MEHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKCHHS) PE3yJIbTaTOB
JeSTEHHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

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

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTh C€0Sl HA MECTO APYroro 4ejoBeKa B XOJE CIOpa WU JUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY APYTOro;



MPU3HABATh CBOE MPABO Ha OIIMOKY MPHU pelIeHNH GU3NUECKUX 3a7a4 WIN
B YTBEPKIACHUAX HA HAYYHBIE TEMBI M TAKOE XKE IIPaBO APYIoro.

NPEAMETHBIE PE3YJIBTATBI

K xonIy oOyuenusi B 7 Kiacce npeIMETHbIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIONIB30BaTh  MOHATHS:  (PU3MUEeCKMe U XUMUYECKHE  SIBJICHMS,
HAOII0JIEHUEe, SKCIEPUMEHT, MOJEib, THUIOTE3a, CAUHUILI (PU3HMUECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHHS BelecTBa (TBEPIOE,
KUJKOe, Ta3000pa3HOE), MEXaHWYECKOe JBIDKEHHE (paBHOMEPHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpHUS, PABHOACHCTBYIOIIAS
cuJa, nedopmanus (ympyrasi, IJIacTU4ecKasi), HEBECOMOCTb,
COOOIIAIOIINECS COCYIBL;

paznuuath siBneHus (auddysus, TEIIOBOE JBUKEHHUE YaCTUIl BEIIECTBA,
PaBHOMEPHOE  JBH)KEHHE, HEPABHOMEPHOE  JIBUJKCHUE, HWHEPLHUS,
B3aMMOJICVICTBUE TEJ, PABHOBECUE TBEPJBIX TEJI C 3aKPEIJIEHHOM OCBHIO
BpallleHUs, TMepefaya JaBji€HUsS TBEPJABIMU TEJaMH, >KUJIKOCTAMHU W
razamd, arMocdepHoe JaBlieHWe, IUIaBaHUE Tell, MpeBpaIlCHUs
MEXaHUYECKOW PHEPruM) MO OMHCAHHIO MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE ONBITOB, JJEMOHCTPUPYIOIIMNX JaHHOE (PU3UYECKOE SBIICHUE;
pacmo3HaBaTh NPOSBICHUE U3YYCHHBIX (U3MYECKUX SBJICHUN B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJE:
IIPUMEPBI BUKEHUSI C PA3JIMYHBIMU CKOPOCTSAMHU B >KMBOM U HEXKUBOU
IIPUPOJAE, JEUCTBHE CWIBI TPEHUsS B IPUPOAE M TEXHUKE, BIIUSHUE
aTMOC(EpHOTO N1aBJICHUs Ha KMBOW OpPraHuW3M, IJIaBaHUE pPbIO, phIuaru B
TEJIe YeJIOBeKa, MPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHBIC CBOMCTBA (TPU3HAKHN) (PU3NYECKUX SBICHUMH;
OIMKCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (DU3UUYECKUE SIBICHUS, UCTIONB3YS
dusnueckre BeTMYMHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BpEMS,
IIyTh, CKOPOCTh, CPEAHSAS CKOPOCTh, CUJA YIIPYTOCTH, CUJIA TSKECTHU, BEC
Tela, cuila TPEeHWs, MAaBieHue (TBEpIOro Tena, KUIKOCTH, Tasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHWYECKass pabdoTa, MOITHOCTbh, IUIEYO CHIIBI,
MOMEHT CHJIbI, KO3(DQUIMEHT TO0JIE3HOTO JEHCTBUA MEXaHU3MOB,
KMHETUYEeCKasi M TMOTEHUUAJIbHAS DHEpPrus), MpU OMNHCAHUU MPaBUIBHO
TPaKkTOBaTh  (PU3MYECKUM  CMBICI  UCIOJB3YEMBIX  BEJIMYMH, HX
0003HaueHUs W CAWHUIBI (U3MYECKUX BEIWYHH, HAXOIUTH (HOPMYIIBI,
CBSI3bIBAIOIINE JJAHHYIO (PU3UYECKYIO BEIIMUYUHY C APYTUMU BEIUYUHAMH,
CTPOUTH rpaUKU U3YyUYCHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEIIUYUUH;



XapaKTEepU30BaTh CBOMCTBA TeJN, (PU3UYECKHE SIBJICHUS W TPOLIECCHI,
WCIIOb3Ys TpaBuiia CJIOXKEHUsI Cuil (BAOJb OJHOM MpsiMoil), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxume/a, MPaBUJIO paBHOBECHUs pblyara (0J0Ka),
«30JI0TOE TPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHHYECKON
SHEPruM, MpU OSTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHa U
3aMUCHIBATh €r0 MATEMAaTUYECKOE BBIPAKECHUE;

OOBSICHATH (PU3UYECKUE SBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE
U B KOHTEKCTE€ CHUTYyallud MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJIATh TIPUYUHHO--CJICICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 1-2
JIOTUYECKUX IaroB C OMOporl Ha 1-2 M3y4YEHHBIX CBOWCTBA (PUBHMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemath pacuéTHble 3a7adyd B 1—2 JEHCTBUS, HCMOJB3YS 3aKOHBI U
dbopmynbl, cBsi3bIBarolde (U3NUYECKUE BEIUYUMHBI: HAa OCHOBE aHalu3a
YCJIOBHS 3aJlau 3alHUCBhIBATh KPATKOE YCIOBHE, MOJCTABIATh (PU3HUECKUE
BEJIMYUHBI B (OPMYJIBI M TPOBOJHUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JaHHBbIE, HEOOXOUMBIE JIJIsl PEeIIeHUs 3aj]iay, OIICHUBATh PEATUCTUYHOCTh
MOJIY4EeHHON (DU3NYECKOU BEITMUNHBI,

pacrio3HaBaTh NPOOJEMBI, KOTOPbIE MOXKHO PEIIUTh MPH TMTOMOIIU
(¢u3MUeCcKrX METO0B, B OMIMCAHUH HCCIIEIOBAHUS BBIJEIATH IPOBEPsIEMOE
Opennoyoxenue  (TUMOTe3y),  pa3auyaTb U HWHTEPIPETHPOBATH
MOJIYYCHHBI pe3yibTaT, HAXOJUTh OIIMOKM B XOJI€ OIbITa, JeNaTh
BBIBOJIBI TI0 €T0 pe3yJjIbTaTaMm;

OPOBOAUTH OMNBITBI MO HAOMIOJEHUI0 (PU3MYECKUX SIBICHUM WU
bu3uIecKux CBOWCTB TEN: dbopmyIupoBaTh MIPOBEPSEMBIC
MIPENOIOKEHUS, COOUPATh YCTAHOBKY U3 MPENJIOKEHHOTO 000pYyI0BaHNUA,
3aMMChIBaTh X0 ONBbITA U (DOPMYITUPOBATH BHIBOIBI,

BBITIOJHATh TMPSIMbIE W3MEPEHHUs pACCTOSHUS, BPEMEHH, MacChl Tela,
o0béMa, CHJIBI M TEMIEpaTypbl C MCIHOJIb30BAHMEM aHAJIOTOBBIX W
UpoBBIX TPHOOPOB, 3aMUCHIBATH TMOKa3aHUS MTPUOOPOB C YUIETOM
3aJIaHHOM a0COIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOAUTH UCCIIEIOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUUYUHBI OT
OPYrol C UCIHOJb30BAaHUEM TMPAMBIX H3MEPEHUN (3aBUCHUMOCTH MyTH
PAaBHOMEpPHO JBUXKYILETOCSd Tela OT BPEMEHM [IBHXKCHHUS Teja, CHUJIbI
TPEHUS CKOJILKEHUS OT Beca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEN TEN
Y HE3aBHCUMOCTH CHJIbI TPEHUS OT IUIOMIAN COMNPUKOCHOBEHUS TE€Jl, CUIIbI
YIPYTOCTH OT YJIMHEHUS TPYKUHBI, BHITAIKUBAIOMIEH CHUIIBI OT 00BbEMa
NOTrpy>KEHHOM YacTH TeJla U OT IUIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTH TeJa, OT TIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUM
MJIaBaHUS TEJ, YCIOBUH paBHOBECHs pbhlyara W OJOKOB), Y4acCTBOBATh B



IUIAHUPOBAHUM  YYEOHOTO WCCIICIOBAHUS, COOMpaTh YCTaHOBKY H
BBITIOJHATE M3MEPEHUs, CIEIys MPEeII0oKEHHOMY IUIaHy, (UKCHUPOBATH
pPE3yNbTAThl TOTYYEHHOW 3aBUCUMOCTH (DH3UYECKUX BEIUYHH B BUJC
MPEIOKCHHBIX TaOIUI] U TpadUKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
UCCIICIOBAHNS;

IIPOBOJAUTh KOCBEHHBIC H3MEpPEHHUS (U3MYECKUX BEIWYUH (ILIOTHOCTH
BEIIECTBA JKUJAKOCTH W TBEPAOTO TeNa, CHJIA TPECHHS CKOJIBKCHUS,
JaBJICHUE  BO3/yXa, BBITAIKWBAKOIIAsS CWJIa, JCHCTBYyIOIas  Ha
NOTPY)KEHHOE B KHUAKOCTh TeI0, KOAP(DHIIMEHT TOJIC3HOTO JACHCTBUS
NPOCTBIX MEXaHU3MOB), CJCAysd TNPEMIOKCHHOW WMHCTPYKIUU: TPHU
BBITIOJTHEHUN W3MEPEHUU COOMpAaTh HSKCIIEPUMEHTAJIbHYIO YCTaHOBKY U
BBIYUCIISITh 3HAUCHUE UCKOMOM BEITUYMHBL

coOJTI01aTh TIpaBUiIa TEXHUKU OE30IIaCHOCTH IIPH paboTe ¢ JIa0OpaTOPHBIM
00opy10BaHUEM;

yKa3bIBaTh MPHUHIUIBI JICUCTBUS TPUOOPOB M TEXHHUYCCKHX YCTPOMCTB:
BEChI, TEPMOMETp, IUHAMOMETp, COOOMIAIIINECS COCYIbI, OapoMeTp,
phIyar, MOJABMYKHBIM M HETIOABMKHBIN OJIOK, HAKJIOHHAS TNTIOCKOCTH;
XapaKTepu30BaTh TMPUHIMUIBI  JACHCTBUS  W3YYCHHBIX TPHOOPOB H
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX oOmucaHus (B TOM YHCIE:
NOIIMITHAKHA, YCTPOHCTBO BOJOMPOBOAA, THIPABIMYCCKUI TIpecc,
MaHOMETp, BBICOTOMED, TIOPIITHEBOI HACOC, apEOMETP), HCIIOJIB3Ys 3HAHUS
O CBOMCTBaX (U3MYECKUX SBICHUH W HEOOXOAMMbIC (pH3MUECKHe 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAWTh  TpPHUMEpPhl  (HAXOAWTH WHQPOPMAIMIO O  IpHMEpax)
NPaKTUYECKOTO HCIOIb30BaHUS (U3WYSCKUX 3HAHUN B TOBCEIHEBHOMN
KU3HM 11 obecrieueHus1 6€30MacHOCTH NPy OOpalleHuu ¢ nMpudopamMu 1
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3JIOPOBbS U COOJIOJCHUS
HOPM IKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJie;

OCYIIECTBIISITh OTOOpP HWCTOYHMKOB uH(opMmanmu B HWHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aIPOCOM, Ha OCHOBE MMEIOIIUXCS
3HAHUM U TyTéM CPAaBHEHUSA PA3IUYHBIX HCTOYHUKOB BBIICIATH
UHGOPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

MCTIOJIb30BaTh MPH BBHITOTHEHUHN YYEOHBIX 3aJaHU HAYYHO--TIOMYJISIPHYIO
auTepaTtypy  (PU3WYECKOTO  COAEp)KaHWs, CHOPaBOYHBIE MaTepPHAIIbI,
pecypcel cetn MHTEpHET, BageTs mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3aaBaTh COOCTBEHHBIE KpAaTKHE MUCHMCHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHGPOPMAINK (HU3UIECKOTO COACPKAHUSA, B TOM



quciae MyOJIMYHO JeNlaTh KpaTKUe COOOLIEHHS O Pe3yibTaTax IPOEKTOB
WIM y4eOHBIX MCCIEIOBAaHUM, MPU O3TOM T[PAMOTHO HCIOJIb30BATh
M3YYEHHBIA TOHATUIHBIM ammapaT Kypca (QU3MKH, CONPOBOXKAATH
BBICTYILJICHUE NIPE3CHTALUEH;

OpU BBIIOJHEHUH YYEOHBIX NPOEKTOB W HCCIEAOBAHMIA pacrpenesnsiTh
003aHHOCTH B TpYMNIE B COOTBETCTBUM C IOCTABJICHHBIMHU 3aJadyaMH,
CIEOUTHh 3a BBIIOJHEHUEM IUIAHA JCHUCTBUM, aJEKBaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JIEATEIBHOCTh  TIPYIIbl,  BBICTPAUBATH
KOMMYHUKATHUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xoniy o6yuenusi B 8 Kiacce npeaMeTHbIE pE3ybTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

WCIIOJIb30BaTh MOHATHS: Macca M pa3Mepbl MOJIEKYJI, TETJIOBOE JBHKEHUE
aTOMOB M MOJIEKYJI, arPEraTHhIE COCTOSIHUSA BEILIECTBA, KPUCTATIIMUECKUE U
aMmopdHbIe TeNa, HACHIIIEHHBIH M HEHACBHIINICHHBIM Tap, BIAXXHOCTh
BO3/1yXa, TeMIleparypa, BHYTPEHHSI DHEpPrusi, TEIJIOBOM JBUIaTellb,
AJIEMEHTAPHBIN AIEKTPUUECKUHN 3apsijl, FJIEKTPUUECKOE TMOJIe, MPOBOJIHUKH
U TURJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUUECKUM TOK, MArHUTHOE TIOJIE;
paznuuath SBJICHHUS (TEIUIOBOE pacIIMpeHHE W CKaTue, Terionepesaya,
TEIUIOBOE€ PAaBHOBECHE, CMAYMBAHUE, KAMUJUISIPHBIC SIBJICHUSA, UCTIApEHUE,
KOHJIGHCAIMS, IUIABJICHHE, KpUCTaLIM3alus (OTBEpAeBaHUE), KHUIICHHE,
TeIvIonepeaya (TenI0npOBOHOCTb, KOHBEKIIHS, U3JIyYEHHE),
AJIEKTpU3alUs TeJl, B3aUMOJICHCTBUE 3apsIOB, ACHCTBUSA DJICKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHHME, B3aUMOJCHCTBUE MAarHUTOB, JIEMCTBUE
MarHMTHOTO TI0JISl Ha MPOBOJHUK C TOKOM, DJICKTPOMArHUTHAasE WHIYKIIHS)
0 ONHCAaHUID MX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SBJICHHUC;

pacrio3HaBaTh IPOSBICHHE M3YYCHHBIX (U3NUECKUX  SBJICHUH B
OKpY)KaloIlleM MHpE, B TOM 4HCiIe (U3UYCCKHE SBICHUS B IPUPOJIC:
MTOBEPXHOCTHOE HATSHKCHUE W KaNWUISPHBIE SBICHUS B IPUPOJIE,
KpUCTaUIbl B Tmpupoje, uznydyeHue CoJiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHe Opr3bl, 00pa30BaHKUE POCHI, TyMaHa, HHES, CHETa, dJIEKTPUISCKUE
SBICHUS B atMocdepe, dJIESKTPUUSCTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiiu, Jpeid MOa0COB, POJIb MArHUTHOTO MOJIS IS >KU3HU Ha
3emJie, OJISIPHOE CUSHHUE, TIPU ATOM MEPEBOAUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIICISATH CYIICCTBEHHBIC CBOMCTBA (NMpHU3HAKHM) (HU3UICCKHUX
SIBJICHUM;

OTHMCBHIBATh M3YYCHHBIC CBOMCTBA TN M (PM3UYCCKHUE SBJICHUS, MUCIOJIB3YS
bu3nuecKre BEIWYUHBI (TEMIIEpaTypa, BHYTPEHHS dHEPTHs, KOJIUUYECTBO
TEIUIOThI, yJIeJIbHAsI TEIUIOEMKOCTh BEIIECTBA, YJI€JbHAs  TEIUIOTA



IUIaBJICHMS, yJeJIbHAas TeIJIoTa NapooOpa3oBaHUs, yAeNbHAas TEIIoTa
CropaHusi TOIUIMBA, KOA(Q(UIMEHT TMOJE3HOr0 JACHCTBUS TEIUIOBOM
MAIlIMHbI, OTHOCUTEIbHAs BJIAXHOCTb BO31yXa, JJIEKTPUYECKUU 3apsl,
CUJa TOKa, JJIEKTPUYECKOE HANPSHKEHUE, CONPOTUBIICHHE IIPOBOJHUKA,
yIEeIbHOE  CONpPOTHBJIEHWE  BELIECTBAa, paboTa W MOIIHOCTh
ANEKTPUYECKOr0  TOKAa), NpH ONHUCAHUM NPABWIBHO  TPAKTOBATH
(U3MYECKHI CMBICI MCHOJB3YEMbIX BEIMYHMH, O003HAYEHUS U E€AUHUIIbI
(¢u3MUeCcKUX BEJIWYUH, HAXOAUTh (OPMYIbI, CBS3BIBAIOIIME JAHHYIO
(Gu3MUecKyl0 BENMYUHY C JPYTMMU BEJIMYMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEJIUUHH;

XapaKTepu3oBaTh CBOMCTBA Tes, (U3MUECKUE SBICHHUS W MPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE TOJOKEHUS MOJIEKYJSIPHO--KUHETHUECKON TEOpUU
CTpOEHUS BEIECTBA, MPUHIUII CYNEPIO3UIMU ToJieH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsiaa, 3akoH OMa [ yyacTka LIelH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHs DHEPruM, IMpPU ITOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alMChIBATh €r0 MaTeMaTUYECKOe
BBIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOIECChl M CBOMCTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE CUTyallUld MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
NPUYHUHHO-CIIEJICTBEHHBIE CBA3HU, CTPOUTH 00BsICHEHUE U3 1—2 JTOrHYEeCKUX
IaroB ¢ Omopod Ha 1—2 HW3y4YEHHBIX CBOMCTBA (PUMUYECKUX SIBICHHIA,
($u3MUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiaTh pacu€THble 3aJayd B 2—3 JEHCTBHS, WCIOJB3YSd 3aKOHbI U
dbopMyIbl, cBs3bpIBaOIMINME (DU3UUYECKUE BEIMYMHBI: Ha OCHOBE aHaiIM3a
yCIIOBHS 3aJlauyd 3alKChIBaTh KPATKOE YCIOBHE, BBISABIATH HEOOCTATOK
JAHHBIX JUISI pEIICHUs 3aJa4d, BBHIOMPATh 3aKOHBI W (HOPMYIIBI,
HEOoOXOMMMBbIE g €€ pelIeHHs, MPOBOJAWTh pPacyéThl U CPABHUBATH
HOJy4YeHHOE 3HaYeHHe (PU3NUEeCKON BETUUUHBI C U3BECTHBIMH JTaHHBIMU;
pacrno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PpEUINTh IPH MOMOIIU
(¢u3nYecCKuX METOJOB, HCIIOJIb3Ysl ONHMCAHHUE HCCIIEIOBAHMS, BBLICIATH
IIPOBEPSIEMOE  IIPEAIOJIOKEHNE, OLEHUBATh IIPAaBUJIBHOCTH IOpsAJKa
IIPOBEJICHUS UCCIIEAOBAaHMUS, J€JaTh BIBOBI;

NPOBOAUTH OMBITBI 1O HAOMIOAEHWI0 (PU3WYECKUX SIBICHUN WU
¢du3nUecKnX CBOMCTB Tel (KamWUSIPHBIC SBIICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUS U
HarpeBaHMsl NpPHU M3IYyYEHHWH OT LBETA M3Iydaromed (IOromarolei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOABI OT TEMIEPATYPHI KUIKOCTH U
IJIOIAAN €€ IIOBEPXHOCTH, OJJIEKTpU3alus TeJI M B3aUMOJCHCTBHUE
JNEKTPUYECKUX  3apsA0B, B3aWMOJECHUCTBUE IIOCTOSTHHBIX MAarHUTOB,



BU3yaJIU3allisl MAarHUTHBIX TIOJIEM TIOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHuTHOTO MOJS HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOICTBa 3JEKTPOJBHUraTeisl IOCTOSIHHOTO TOKa): (OpMyIHpOBaTh
MpOBEpsiEMbIE MPEATION0KEHHsI, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000pyAOBaHUs, ONUCHIBATH XOJI OMbITA U (POPMYITUPOBATH BHIBOIbI;
BBIMIOJHATh  MpSIMblE  U3MEPEHUsT  TEeMIEepaTypbl, OTHOCUTEIbHOM
BJIQXKHOCTU BO3[yXa, CWJIbl TOKAa, HANPSDKEHUS C HCIOIb30BAaHUEM
aHAJOTOBBIX MPUOOPOB U JATYMKOB (PU3MUECKUX BEJIMYUH, CPABHUBATH
pe3yabTaThl UBMEPEHUH C YUETOM 3aJaHHON a0COIFOTHOM MOTPEITHOCTH;
IPOBOAUTH UCCIEI0BAHNE 3aBUCUMOCTH OJTHON (PU3NYECKON BETMYUHBI OT
Apyrod ¢  MCHOJB30BAaHHEM MpPSIMBIX  HM3MEpeHUuM  (3aBUCUMOCTD
CONMPOTHUBJICHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJAM TOMNEPEUHOTO
CEYEHHMsI U Y/ICJIbHOTO COMPOTUBIICHUS BELIECTBA MPOBOJIHUKA, CUJIbI TOKA,
UAYIIETO0 4epe3 TMPOBOJHUK, OT HANpPSOKEHUS Ha  IPOBOJHUKE,
UCCJIEIOBAHME TMOCJEAOBATEIBHOIO M MapaJyieIbHOrO0  COEIUHEHUMN
NPOBOJAHUKOB): TUIAHUPOBATh HCCJIEJAOBaHHE, COOMpPATh YCTAHOBKY H
BBIMIOJHATh M3MEPEHUs, CIeNys MPeUI0KEHHOMY IUIaHy, (UKCHpPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBUCHMMOCTH B BHUAE TaOnuil U TpaduKoB,
JIeNIaTh BHIBOIBI 110 pE3yIbTaTaM MUCCIIeI0BAHMS,

IPOBOAUTh KOCBEHHbIE H3MepeHus: (U3MYECKUX BeNMUYUH (yIenabHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTHUBICHUE MPOBOJIHHKA, paboTa W
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHMPOBATh HM3MEPEHHs, COOHpaTh
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIIEIys MPEIJIOKEHHOW WHCTPYKIIUH, U
BBIUUCTISITh 3HAUCHHUE BEIINYUHBI,

co0JIr01aTh TIpaBUJIa TEXHUKH 0€30MMacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
000py10BaHUEM;

XapaKTepu30BaTh TMPUHIUINBI  JCHCTBUS  U3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB € ONOpPOM HAa HX ONHMCAHUS (B TOM YHCIE:
CHUCTEMa OTOIUICHHS JOMOB, THTPOMETp, MapoBasi TypOWHa, aMIiepMeTp,
BOJIBTMETP, CUETUYMK DSJIEKTPUUYECKON DSHEPIHH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpHkl, HAarpeBaTeNbHbBIE HIIEKTPOIIPUOOPHI (IPUMEPDI), SJIEKTPUUECKUE
PEAOXPAHUTENH, ANEKTPOMArHUT, 3JIEKTPOABUTATENb TOCTOSIHHOTO TOKA),
UCTOJB3ysl 3HAHUS O CBOMCTBaX (PU3MYECKUX SIBICHUM M HEOOXOIMMbBIE
¢uznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA W H3MEPUTEIIbHBIE
npuOOpel MO CXeMaM H© CXEMAaTHYHBIM pPHUCYHKaM  (KUJIKOCTHBIN
TEPMOMETpP, TEPMOC, NCUXPOMETP, TMIPOMETpP, ABUIATE]b BHYTPEHHETO
CropaHusi, 3JEKTPOCKOIl, PEOCTaT), COCTABIATH CXEMbI 3JIEKTPHUUYECKUX



[eneil ¢ MoCIe0BaTEIbHBIM U TApaJUIETbHBIM COSTUHEHHEM 3JIEMEHTOB,
paszimyasi yCJIOBHBIE 0003HAUYCHUS HIIEMEHTOB YJIEKTPHUECKUX IIETICH;
MPUBOIUTH  TpUMEpHl  (HAXOauTh  WH(OOpPMAIMI0O O  MPUMEpax)
MPAKTUYECKOTO HCIIONB30BaHUS (U3MUECKUX 3HAHUH B TOBCEIHEBHOM
KU3HU I oOecrieueHns 0€30MacHOCTH P OOpaIeHu: ¢ MPUOOpaMu U
TEXHHYECKUMHU YCTPOMCTBAMHU, COXpPAHEHUS 3I0POBbSI W COOJIIOICHHUS
HOPM 2KOJIOTHYECKOT0 MOBEICHHUS B OKPYXKAIOIIEeH cpesie;

OCYIICCTBIISITh TOUCK HMHpOpManuu (U3HYECKOTO COJCpKAHHS B
WNuTepHeTe, Ha OCHOBE WMCIOIIMXCSA 3HAHWMA W TYTEM CpaBHEHUS
JOTIOJTHUTENIBHBIX ~ MCTOYHUKOB  BBIICIATH  WH(GOpMAIUIO, KOTOpas
SIBJIICTCS IPOTHBOPECYNBOM MIIH MOXET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh NP BBITOJTHCHUHM YYCOHBIX 3a/IaHW HAYYHO--TIOMYJISPHYIO
TMTEepaTypy  (PU3MYECKOTO  COACP)KaHUs, CIPABOYHBIC MaTepHUAIbI,
pecypcel cetn MHTEpHET, BlaaeTh NpuéMaMu KOHCIIGKTHPOBAHUS TEKCTa,
npeoOpa3oBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3JaBaTh COOCTBEHHBIC INMHCHMCHHBIC W KpaTKHUE YCTHBIC COOOIICHUS,
0600mass wHOpMaIMIO W3 HECKOJBKUX WMCTOYHUKOB (HU3NUECKOTO
colepKaHWs, B TOM 4YHCIE NYOJIMYHO TMPEACTABIATH PE3YyIbTaThl
MPOEKTHOW WIJIM HCCIIEIOBATEILCKON NEATEThHOCTH, MPH 3TOM T'PaMOTHO
UCTIOJh30BaTh WM3yYEHHBIM MMOHATHHHBIA anmapaT Kypca (U3HKH,
COIIPOBOX/IaTh BBICTYIUICHHE MTPE3CHTAIINCIH;

NpY BBHITIOJTHEHUH YYE€OHBIX TPOSKTOB W HCCIEIOBaHHWNA (PU3MIECKHX
NPOIIECCOB pacIpelessaTh OO0sI3aHHOCTH B TPYIIE B COOTBETCTBUU C
MIOCTaBJICHHBIMU 3aJ[a4aMH, CIICTUTH 32 BBHITTOJIHEHUEM IUIaHA JCUCTBUN U
KOPPEKTUPOBaTh €ro, aJCeKBaTHO OIIGHWBAaTh COOCTBEHHBIM BKIIA] B
JESATEILHOCTD TPYIIIBI, BEICTPAaUBaTh KOMMYHHUKATHBHOE B3aMMOJICHCTBHE,
IPOSIBIISISt TOTOBHOCTH pa3peniaTh KOHQIUKTHL.

K xoniy oOyuenust B 9 Kiacce mpeIMeTHBIC PE3yIbTaThl HA 0230BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BATh MOHATHS: CHCTEMa OTCu€ra, MaTepuaibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHLHOCTh MEXaHMYECKOTO ABIKCHHS, Oedopmarius
(ympyrasi, TiacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTbh M NEPErpy3KH, LEHTP TAKECTH, aOCOIIOTHO TBEPIOE TENO,
LEHTpP TSAXKECTU TBEPJIOTO Tella, pABHOBECUE, MEXAHUYECKUE KoJieOaHUs U
BOJIHBI, 3BYK, MH(Pa3BYK U YIbTPA3BYK, AIICKTPOMArHUTHBIC BOJHBI,
IIKaaa JIEKTPOMATrHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTb,
CIEKTPBI UCITYCKAHMSI M TIOTJIOMICHUS, ab(a-, 0eTa- U raMMa-u3IydcHus,
W30TOIIbI, Si/IEpHAsi SHEPIeTHKA;



pasznuyarh SBICHHUS (PaBHOMEPHOE M HEPABHOMEPHOE MNPSAMOJIMHEUHOE
JIBUKEHUE, DPABHOYCKOPEHHOE MPSMOJIMHENHOE ABUKEHHE, CBOOOIHOE
MaJIeHUE TeJl, PABHOMEPHOE JIBUKEHUE M0 OKPY>KHOCTH, B3aUMOJEHCTBUE
TEJ, PEAKTUBHOE IBMKEHUE, KOoJeOaTelIbHOE JIBH)KEHHUE (3aTyXarouue U
BBIHYKJCHHbIE KOJIEOaHUs1), PE30OHAHC, BOJHOBOE JIBJKEHHE, OTPAKEHHE
3ByKa, MPSIMOJIMHEWHOE pacinpoCTpaHEHUE, OTPAKEHUE M MPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, pa3jioKeHue 0enoro cBeTa B
CHEKTp M CJOXEHUE CHEKTPAJIbHBIX IIBETOB, JUCHEPCHsS CBETa,
€CTECTBEHHas! PaJIMOAKTUBHOCTb, BOZHHUKHOBEHHUE JIMHEHYAaTOTrO CHEKTpa
U3TyYEHHUs) 110 OMHUCAHUIO UX XapaKTEPHBIX CBONCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh NPOSBICHUE U3YYEHHBIX (U3MYECKUX SBJICHUN B
OKpyXaromeM Mupe (B TOM uucie (QU3MYECKUE SBICHUS B MPUPOJIE:
NPWIKBHI U OTJIUBBI, ABMKeHHUE T1aHeT COMHEYHON CHUCTEMBbl, PpEaKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIIPUSITUE 3BYKOB IKHBOTHBIMH,
3eMJIETpSICEHUE, CEHUCMUYECKHME BOJIHBI, I[yHaMH, 0JXO, I[BE€Ta Tell,
ONTUYECKHE SIBJICHUS B MpPHUPOJE, OMOJIOTMYECKOE NEeWCTBHE BHUIAMMOIO,
yIbTPaUONIETOBOIO U PEHTICHOBCKOTO M3JTYyYEHUN, €CTECTBEHHBIN
pasivoaKkTUBHBIM (DOH, KOCMHMUYECKHE JIy4YH, PaAHMOAKTUBHOE W3IIydEHHE
IPUPOJHBIX MHHEpAJIOB, JCHCTBUE paJUOAKTUBHBIX W3JIYYCHH Ha
OpPraHM3M YeJIOBEKa), MPH ATOM IEPEBOJUTH IMPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIIEISATh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKM) (DU3MUECKUX
SIBJICHU;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN U (U3NYECKHUE SIBICHUSA, UCIOIB3YS
¢usnyeckue BeIMYMHBI (CpeAHssi WU MTHOBEHHAsh CKOpPOCTb Teja IpH
HEPABHOMEPHOM JIBJKEHHH, YCKOpPEHHWE, MEepEeMEIIEHUE, MyTh, YIJIOBas
CKOpOCTb, CHJIa TPEHUS, CHJa YNPYTOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJeHMs, BEC Tejla, HUMIYJIbC Tejla, HMITYJIbC CHJIbI,
MexaHudeckass paboTa M MOIIHOCTh, IOTEHLMAJIbHAs SHEPrus Tea,
HOJHATOIO HaJl MOBEPXHOCTHIO 3€MJIM, NMOTECHIHMAJIbHAs 3HEPIUsl CHKATOU
OPYXUHBI, KWHETUYECKas OJHEPrus, IOJHAs MEXaHWYEeCKas JHEPrus,
HEepUoJ U 4acToTa KojeOaHuM, IJIMHA BOJHBI, TPOMKOCTb 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeb MPEJIOMIICHUS CPEJbl), IPU ONHUCAHUU
OPABWIBHO TPAaKTOBaTh (PU3NYECKHI CMBICI HCIONb3YEMBIX BEJIMYHH,
0003HaUYEHUSI M EIUHUIBl (PU3NYECKUX BEIMYUH, HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (DH3UYECKYIO BEIMUYUHY C JAPYTUMHU BEIMYMHAMH,
CTPOUTH IrpapMKH U3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEINYHH;
XapaKTepu30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHHUS W HPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXPAaHEHWs! 3HEPruHu, 3aKOH BCEMHPHOI'O TATOTEHHS,



MOPUHLUI CYNEPHO3UINN CHJI, TPUHIHUI OTHOCHUTENbHOCTU [ amummes,
3akoHbl HbIOTOHA, 3aKOH COXPAaHEHUs HMITYJIbCa, 3aKOHBI OTPAaXCHHUS U
MPETOMIICHUS CBETA, 3aKOHBI COXPAHEHHS 3apsI0BOTO U MaCCOBOTO YHCEI
IpU SAEPHBIX pPEaKIHsIX, MPU 3TOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa U 3aIUCHIBATh €r0 MAaTEMAaTUYECKOE BHIPAKEHUE;

OOBSCHATh (U3NYECKUE TPOIECCHl M CBOWCTBAa TEl, B TOM YHCIE U B
KOHTEKCTE CUTyallui MPaKTHKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBISBISTH
NPUYNHHO--CIICACTBEHHBIE  CBSI3U, CTPOWTH OOBsICHEHHWE u3 2-3
JIOTHYECKUX IIaroB ¢ OMOpod Ha 2—3 M3y4YeHHBIX CBOMCTBA (DU3MYECKHUX
SIBIICHUH, PU3NIECKIX 3aKOHOB TN 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3ajayd  (omuparouiMecs Ha cuctemMy U3 2—-3
ypaBHEHUI1), UCIIONIb3Ysl 3aKOHBI M ()OPMYIIBI, CBSI3BIBAIOIINE (HU3HUECKUE
BEJIMYMHBI: HAa OCHOBE aHalM3a YCJOBHS 3a/ladyll 3alHChIBaTh KpPATKOE
YCIIOBHE, BBISBISITH HEJOCTAIONINE WIIM M30BITOYHBIC JaHHBIC, BHIOUPATH
3aKOHBI U (hOPMYIIBI, HEOOXOIUMBIE ISl PEIICHUS, TPOBOJAUTH PACUETHI U
OLICHWBATh PEATUCTHYHOCTh TIOJYYECHHOTO 3HAYeHUs (u3mdeckoi
BCJIUYHHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO pEIINTh MPH TOMOIIU
¢u3MUecKX METO/OB, HCIIOJIb3Yysl OMHMCAHWE HCCIIEIOBAaHUS, BBIICIATDH
poBepsieMOe  TPEJIONIOKEHNE, OLEHUBATh MPAaBUIBHOCTh TOPSAKA
NPOBEJICHUS  MCCIIEIOBAaHUs, JIeJaTh  BBIBOABI, HMHTEPIPETHPOBATH
pE3yNbTaThl HAOIIOICHHUI U ONIBITOB;

OPOBOAUTH OMNBITBI MO HAOMIOJEHUI0 (PU3MYECKUX SIBICHUM WU
¢u3nuecknx CBOWCTB Tenl (M3ydyeHHE BTOpPOro 3akoHa HpioTOoHa, 3akoHa
COXpaHEHHUsS] DHEPTUH, 3aBHUCHUMOCTh IepUoAa KOJIeOAHWW MPY>KUHHOTO
MasiTHUKA OT MAaccChl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/BI MAJIbIX KOJICOAHMM, PSIMOJIIMHEHHOE PacIpOCTpaHEHUE CBETA,
pasnokeHne OeNoro cCBeTa B CIEKTP, U3yUYEHHE CBOMCTB M300paKeHUS B
IUIOCKOM 3€pKajie U CBOWCTB M300pakeHHs NpeaMeTa B coOuparomiei
JWH3e, HAOIOJEHUE CIUIONMIHBIX M JIMHEWYaThIX CHEKTPOB HU3ITYUCHUS):
CaMOCTOATENLHO COOMpaTh YCTAaHOBKY M3 W30BITOYHOTO Habopa
o0opyZoBaHUs, ONWUCHIBATH  XOJl OMbITAa W  €ro  PE3yJbTaThl,
(dbopMynHpOBaTH BHIBOBL

HOPOBOJIUTH MPU HEOOXOJUMOCTH CEPUI0 MPSIMBIX U3MEPEHMM, OIpenessis
CpeqHee 3HAYeHHE U3MepseMoil BenuuuHbl ((OKYCHOE paccTOsHUE
coOuparomeii JTUH3bI), OOOCHOBBIBATH BBIOOp cCrHOcCO0a W3MEPEHHUS
(u3MepuTenbpHOro nNpudopa);

MPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTEH (PU3WYECKUX BEIMYUH C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPECHHH (3aBUCHMOCTH TYTH OT BpPEMEHHU



IIpU PAaBHOYCKOPEHHOM JIBIXKCHHU 0€3 HadallbHOM CKOPOCTH, IMepuoja
KOJICOaHMI MaTeMaTHYeCKOTO0 MasTHUKA OT JUIMHBI HHUTH, 3aBUCHUMOCTH
yria OTpakeHUsi CBETa OT yrila MajJeHUs W yrjia MPEeJOMIICHHS OT yria
MajJieHus1): TIUIAHUPOBAaTh MHCCIIECIOBAHUE, CAMOCTOSITEIbHO COOUpaTh
YCTaHOBKY, (HKCHPOBAaTh PE3yibTaThl  IMOJYYCHHOW 3aBHUCHUMOCTH
bu3MYecCKUX BEIMYUH B BHUJAEC TaOMUIl U rpadUKOB, J€JIaTh BBIBOABI IO
pe3yabTaTaM HCCIIeI0BaHus;

NIPOBOAUTh KOCBEHHBIE W3MEPCHUS (PU3MYECKUX BEIUYUH (CpemHss
CKOPOCTh M YCKOpPEHHE Tejla TMPU PaBHOYCKOPEHHOM JIBHXKCHHH,
YCKOPEHHE CBOOOJTHOTO MaJeHUs, JXKECTKOCTh TPYXHUHBI, KOIPOUIMCHT
TPEHUSI CKOJILKEHUS, MEXaHWu4eckass paboTa M MOIIHOCTh, 4YacToTa U
nepuoy; KoysieOaHWK MaTeMaTHYeCKOro W MPYKWHHOTO MAasSTHHUKOB,
onTHYECKasl Ccuja CcoOuparoied JUH3bI, PAJAHMOAKTUBHBIA  (POH):
IUTAHUPOBATh HM3MEPCHHS, COOMpATh SKCICPUMCHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUS, CIICIYs MPEIIOKCHHOW WHCTPYKIIUH, BBIYUCISATH
3HAUCHWE BEJIIMYUHBI M aHATM3UPOBATH TOJYUCHHBIC PE3YIbTAThI C YIETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPEHUI;

co0JIr01aTh TTpaBUJia TEXHUKW 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
000pya0BaHUEM;

paznuyaTh OCHOBHBIE TMPU3HAKKM HU3YYEHHBIX (U3UUYECKUX MOJENei:
MaTepHualibHas TOYKa, a0COJIOTHO TBEPIOE TENO, TOUYECYHBIM HCTOYHHK
CBETa, JIy4, TOHKas JMH3a, IUJIaHETapHas MOJeJb aToMa, HYKJIOHHAas
MOJIeNTb AaTOMHOTO S]1pa;

XapaKTepu30BaTh TMPUHLUINBI  JCHCTBUS U3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa WX oOMHCaHUs (B TOM YHCIE:
CIUJOMETP, NATYUKK TOJOKEHUS, PACCTOSHUA W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepuckomn, (oroanmapar, ONTHYECKHE CBETOBO/IBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuibCoHa), HCMOIB3ys 3HAHUSA O
CBOMCTBAaX (PU3MYECKUX SBICHUU ©  HEOOXOAuUMBIE (Pu3MUYECcKue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATHYHbIE PHUCYHKH M3YYCHHBIX TEXHHUUYECKHUX
YCTPOMCTB, U3MEPHUTEIBHBIX MPHOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
NpH penieHUuN y4eOHO--TIPAKTUYECKUX 3a/iad, ONTUYECKHUE CXEMBI s
MIOCTPOCHMS M300paKEHUH B TIJIOCKOM 3€pKajie M COOMpPArOIIeH JINH3E;
NPUBOIUTHE  TpUMEPHl  (HaXoauTh  WHGOOpPMAIMI0O O  MPUMEpax)
IPAKTUYECKOTO HCIOJIB30BAaHUS (PU3NYECKUX 3HAHWUN B TIOBCETHEBHOM
KU3HU JJIs1 oOecrieueHns 0€30MacHOCTH MPH OO0paIleHnu ¢ MpuoopaMu U
TEXHHYECKUMHU yCTPONCTBAMHU, COXPAHEHUS 3J0POBBS W COOJIIOICHHUS
HOPM 3KOJIOTUYECKOTO TIOBEJCHUS B OKPY KAIOLIEH Ccpeie;



OCYIIECTBIATh TOUCK HHpOpMamuu (U3NIECKOTO COACPNKAHHUS B
HHTepHeTe, caMOCTOATENBHO (GOPMYIHPYs MMOMCKOBBIN 3allpoc, HAXOIUTh
MyTH OMpeeNIeHUs] JOCTOBEPHOCTU MONYYCHHON MH(POpPMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHWHN U TOTIOJHUTEIbHBIX HICTOYHUKOB;

MCTIOJIh30BaTh MPH BHIMIOJHEHUH YUEOHBIX 33JlaHUil HAy4HO--TIOMYJISPHYIO
auTepatypy  (usmueckoro - comep)kaHMs, CIPAaBOYHBIE MaTepHAaIbI,
pecypchl cetn MIHTepHET, BIaAeTh MpUEMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusl HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE U YCTHBIE COOOIIECHUS HAa OCHOBE
UHPOpPMAIMM U3 HECKOIbKUX HCTOYHHKOB (DU3MUECKOTO COACPIKAHUA,
MyOJIMYHO MPEACTABIIATH PE3YIbTATHI MPOSKTHON MU HUCCIIEIOBATEIbCKON
ACeSITeNbHOCTH, TPH OTOM TPaMOTHO  HCIOJNB30BaTh  HM3yYCHHBIN
NOHATUHHBIA amnmapar M3y4aemoro paszena (U3MKd U COMPOBOXKIATH
BBICTYIUICHHE TIpe3eHTalued ¢ Y4EToM OCOOEHHOCTEH ayIuTOpuu
CBEPCTHUKOB.



TEMATHUYECKOE IIV/TAHUPOBAHHUE

YPOBEHb)

7 KJIACC
No HaumenoBanue KommuaectBo | IIporpammHoe conepxanue OCHOBHBIE BU/IBI ICSTEIHLHOCTH 00 y4aIOIUXCS
n/m pas3aenoB U TEM 4acoB

yqe6H0r0 nmpeamMeTa

Pasznen 1. ®u3uka u ee poib

B IMTO3HAHHUH OKPYKAOIIECIo MUpa

1.1 | ®usuka — HayKa 2 ®dusuka — Hayka o npupoje. | BoisiBienue paznnunii Mexy GU3HYeCKUMHU U
0 MpUpoOJE SABneHus npupoabl. XUMUYECKUMU NTPEBPALICHUSIMHU.
DuznuecKue SBICHUS: PacnioznaBanue u kinaccuduxanus Gu3nuecKux
MEXaHUYECKHE, TETUIOBBIE, | SIBICHUN: MEXaHUYECKUX, TEMJIOBBIX,
AIEKTPUUYECKHE, AIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHBIE, CBETOBBIE, Habmonenue u onrcanne PU3NYECKUX SBICHUIMI
3BYKOBBIE
1.2 | ®usnueckue 2 du3nyecKkre BEIUYNHBI. Omnpenenenue LeHsbl ACICHNS Kb
BEJIUYHHBI N3mepenue puznueckux U3MEPUTEIBLHOTO pubopa.

BeJIMUMH. OU3nueckue
npubopkl. [lorpemHocTh
U3MEPEHUMN
MexayHapoiHasi cucTema
CIIMHMUII

N3MepeHne TMHENHBIX Pa3MEpPOB TEI U

IIPOMEKYTKOB BPEMEHU € YYETOM MOTPELIHOCTEM.

N3mepenue o0bEéMa JXUIKOCTH M TBEPIOTO TEa.
N3MepeHne TeMneparypbl PU NOMOIIH
JKHJIKOCTHOTO TEPMOMETPA U JATUHUKA
TEMIIEPATYPBHI.

BrinosaHeHne TBOPYECKUX 3aIAHUN IO TTIOUCKY
CIIOCOOO0B U3MEPEHUS] HEKOTOPHIX (PHU3UUECKUX
XapaKTEPUCTHK, HAIIPUMED, PA3MEPOB MAJIBIX
00BEKTOB (BOJIOC, MPOBOJIOKA), YIATIEHHBIX
00BEKTOB, OOJIBIINX PACCTOSIHUN, MaJIBIX
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YPOBEHb)

IPOMEKYTKOB BpeMeHHu. O0cyxaeHue
npeajaraeMbix crnoco0oB

1.3. | EcrecTBeHHO- 2 Kaxk ¢u3uka u npyrue BeraBuxkeHue runotes3, 00bACHAIOMMUX IPOCThIE
Hay4YHBIA METO]T €CTECTBEHHbBIC HAYKH SIBJICHUS, HAITPUMED:
MMO3HAHUS U3YYaloT MPUPOY. — IIOYEMY OCTAHABJIMBAETCS ABUKYIIEECS
EctecTBeHHO-HAyUYHBIT 0 TOPU30HTAITBLHON MOBEPXHOCTH TEJIO;
METOJ TO3HAHUS: — II0OYEMY B KaPKYIO MOTOY B CBETJION OAEXK e
HaOII01cHIE, TOCTAaHOBKA MpoxjajaHen, yeM B TéMHOU. [Ipeanoxenne
HAy4YHOTO BOIpOCa, CIIOCOOOB MPOBEPKHU TUIIOTES.
BBIJIBIKEHHE TUIIOTE3, [IpoBenenue ncciaea0BaHMs IO MPOBEPKE KaKOM-
AKCIIEPUMEHT MO IPOBEPKE | TUOO TUITOTE3HI.
TUIO0TE3, 00bSICHEHUE [TocTpoeHue mpocTerIux MoIeNIeH GU3NIECKUX
Ha0JII0/1a€MOT0 SIBJICHUS. SIBJICHUH (B BUJIE PUCYHKOB WJIM CXEM), HAIIPUMEDP
Onucanue puU3NIeCcKuX naJieHUE MpeAMETa; MPSMOIUHEUHOE
SIBJICHUI C IOMOILBIO pacrnpoCTpaHEHUE CBETA
MO eJIen
Hroro o paznemny 6
Pasjen 2. IlepBoHayajibHbIe CBeJIEHHSI O CTPOEHHH BellleCTBA
2.1 | Ctpoenue BemiecTBa 1 CrpoeHue BelecTna: HaGmronenne n mHTEppeTaIys ONbITOB,

aTOMBI U MOJIEKYJIbI, UX
pa3mepbl. ONbITHI,
JIOKa3bIBAIOIIKE
JUCKPETHOE CTPOEHUE
BEIECTBA

CBUJIETEILCTBYIOIIUX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOEHHH BEIIECTBA: OMBITHI C PACTBOPEHUEM
Pa3JIMYHBIX BEIIECTB B BOJIE.

OneHka pa3MepoB aTOMOB U MOJIEKY

C UCTIONb30BaHueM (oTorpaduii, TOTYICHHBIX
Ha aTOMHOM CUJIOBOM MuKpockomne (ACM) —
nabopaTopHas pabdota mmo Teme: «OreHkKa
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YPOBEHb)

JMaMeTpa aToMa METOJIOM PsIIOB
(c ucnosp3oBaHueM poTorpaduii)».
Onpenenenue pazMepoB MAJIBIX TEJ

2.2 | JIBWKEHUE H
B3aHMMOJICHCTBHEC
YaCTUI] BEIIESCTBA

JIBHKEHHUE YaCTHI]
BemecTa. CBA3b CKOPOCTH
JBUKEHUS YaCTHULL

C TEMIIEPaTypOH.
BpoyHOBCKOE IBUXKEHNUE,
muddyzus.
B3anmopeiicTBue yacTuiy
BEILECTBA: IPUTSHKEHUE U
OTTAJIKUBAHUE

Ha6monenue n o0bsicHEHHE OPOYHOBCKOTO
JBUKEHUS U siBNeHus: qudy3un.

[TpoBenenre n 00bICHEHHE ONBITOB

110 HaOJIIOEHUIO TENJIOBOTO PACHIMPEHUS T'a30B.
[TpoBeneHue n 00BICHEHHE ONBITOB 11O
OOHAPY>KEHUIO CUJT MOJIEKYJISIPHOTO MPUTSXKEHUS
U OTTaJKUBAHUS

2.3 | ArperatHbie
COCTOSIHHSI BEIIIECTBA

ArperaTHble COCTOSHUS
BEILIECTBA: CTPOCHUE Ia30B,
KUJIKOCTEN U TBEPABIX
(KpUCTANIMYECKUX ) TEJL.
B3aumMocBs3b MeXIy
CBOMCTBAMH BEIIECTB

B Pa3HBIX arperaTHbIX
COCTOSIHMSIX M UX
ATOMHO-MOJICKYJISIPHBIM
ctpoerreM. OCOOCHHOCTH
arperaTHbIX COCTOSIHUM
BOJIbI

Omnucanue (¢ UCIIOJIB30BAHUEM MTPOCTHIX
Mojiefiei) OCHOBHBIX Pa3INuUii B CTPOCHUHU Ta30B,
KUAKOCTEH U TBEPABIX TEIl.

OO0BIcHEHNE MAJION CKUMAEMOCTH KUIKOCTEH 1
TBEPABIX TEJ, OOJIBIION CKUMAEMOCTH Ta30B.
OObsicHeHne coxpaHeHus (PopMbI TBEPIBIX TENI U
TEKY4ECTH >KUKOCTH.

[IpoBeneHne OoNbITOB, JOKA3bIBAIOIIUX, YTO

B TBEPJIOM COCTOSIHUM BOJIBI YACTHUIIHI HAXOIATCS
B CPEJIHEM JajbIlle APYT OT Apyra (MIOTHOCTD
MEHBIIIE), YEM B JKUIKOM.

YcTaHOBIIEHHE B3aUMOCBSI3H MEXKTY
O0COOCHHOCTSIMH arperaTHBIX COCTOSTHUI BOJIBI U
CYIIECTBOBAHWEM BOJHBIX OPTAaHU3MOB

(MC — 6uonorusi, reorpadus)

Uroro no pazgeny
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YPOBEHb)

Pa3nen 3. /IBu:keHHe M B3aHUMOIelCTBHE TeJl

3.1 | MexaHuveckoe 3 Mexannueckoe nBumxenue. | MccnenoBanme paBHOMEPHOTO IBUKEHUSA,
JBUKCHHE PaBHOMEpHOE M OIIPEACIICHUE €0 IPU3HAKOB.
HepaBHOMEpHOE aBMkeHne. | HabmoneHue HepaBHOMEPHOTO IBUKEHUS U
Cxkopocts. CpenHss OIIPEJIEIICHUE €0 OTINYUI OT PABHOMEPHOIO
CKOpOCTB ITpH JBUKCHHS.
HEPAaBHOMEPHOM OnpeneneHnue CKOPOCTH paBHOMEPHOTO
IBIOKEHMH. PacuéT myTd 1 | ABMIKEHMs (IIapHKa B KHUJIKOCTH, MOJEIIN
BPEMEHHU JIBUKEHUS AIIEKTPUUYECKOT0 aBTOMOOUIIS U T.1.).
OnpeneneHue cpeaHeNd CKOPOCTH CKOJIbKEHUS
Opycka WM IapuKa Mo HAKJIOHHOHN TNIOCKOCTH
Pewenue 3ana4 Ha onpeaeneHue myTu, CKOpOCTH
Y BPEMEHU PAaBHOMEPHOT'O JBUKEHUS.
Ananu3 rpauKoB 3aBUCUMOCTH ITYTH U CKOPOCTH
OT BPEMEHU
3.2 | Uuepuus, macca, 4 SBnenue unepuuu. 3akoH | OOBICHEHHE U POTHO3UPOBAHUE SIBIICHUH,

IINTIOTHOCTDH

nHepuuu. Bzanmonerncteue
TEJ KaK MpU4rHa
M3MEHEHUSI CKOPOCTHU
NIBIDKEHHS Tell. Macca Kak
Mepa UHEPTHOCTH TeJa.
IInoTHOCTH BemiecTBa.
CBS3b INIOTHOCTH

C KOJIMYECTBOM MOJICKYJT

B €IUHUIIE 00BEMaA
BEIIECTBA

00OyCJIOBJICHHBIX HHEPIIMEH, HAITPUMED, YTO
MIPOUCXOJAUT MIPU TOPMOKEHUHU WU PE3KOM
MaHEBpE aBTOMOOMIIS, ITOYEMY HEBO3MOYKHO
MTHOBEHHO MPEKPATUTH ABM)KECHHE HA BEJIOCUIIC]IC
WJIM CaMOKaTe | T. 1.

[IpoBeneHue 1 aHAJIN3 OMBITOB,
JIEMOHCTPUPYIOIIUX U3MEHEHUE CKOPOCTH
JIBMOKEHUSI T€Ja B pe3yJbTaTe ACHCTBUS Ha HETO
JIPYTUX TeJL.

Pemenue 3ana4u Ha onpeesieHue MaccChl Tella, €ro
00BbEMa U IJIOTHOCTH.
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[IpoBeneHue u aHaIu3 OMBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTb U3MEHEHUS
CKOPOCTH TeJla OT €ro Macchl Mpu
B3auMojielicTBUM Ten. M3mepenue Macchl Tena
Pa3IMYHBIMU CIIOCOOAMHU.

OnpeneneHue MIOTHOCTU Tela B pe3yibTaTe
U3MEPEHUS €r0 MacChl U 00BEMA

3.3

Cuna. Bunpel cunn

14

Cuna Kak XapakTepuCcTHKa
B3aMMOJICHCTBUS TEIL.
Cuna ynpyrocTtu u 3aKOH
I'yka. M3mepeHue cusl

C MOMOIIBIO JTUHAMOMETpA.
SIBrieHUE TATOTEHUS U CUjia
TsokecTd. Cuna TSKEeCTH
Ha JPYTUX MJIaHeTax.

Bec tena. HeBecomocTs.
CiokeHue cHil,
HAMpPaBJICHHBIX 10 OHOU
IIPSIMOM.
PaBHOnelicTBYOIIAS CHIL.
Cuina tpenus. Tpenue
CKOJIBYKCHUS U TPEHUE
nmokost. TpeHue B nmpupoae
U TEXHUKE

V3y4yeHue B3auMOJICHCTBUS KaK IPUYHHBI
U3MCHCHHS CKOPOCTH TeJla WK ero JieopMarium.
Onucanue pealbHbIX CUTYaIlui B3aUMOICHCTBHS
TEJ C TIOMOIIIBIO MOJIEJICH, B KOTOPBIX BBOJUTCS
TIOHATHE ¥ H300paKCHUE CHUITBI.

W3yuenue cuitbl ypyroctu. MccienqoBanue
3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT YITHHCHUS
PE3MHOBOTO IIHYPa WM MPY>KHHBI

(c mocTpoeHueM rpaduka).

AHaJIU3 TPaKTUYCCKUX CUTYaIlUi, B KOTOPBIX
IPOSIBIIICTCS JICHCTBUE CHUJIBI YIPYTOCTH
(ympyrocTh Msida, KpOCCOBOK, BETOK JIepeBa

u Jp.).

AHanu3 cUTyanui, CBI3aHHBIX C SBIICHHEM
TATOTCHHUS.

OO0BbsacHEeHHE OPOUTATIBHOTO ABMKCHUS TIJIAHET

C WICTIOJIb30BAaHHUEM SIBJIICHHSI TSITOTEHUS U 3aKOHA
WHEPIIH.

I/I3MepeHHe B€Ca TCJia C IIOMOIIbIO JMHAMOMCTpaA.

O6ocHOBaHUE ATOTO cI0cO0a U3MEPEHUSL.
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Ananus n MOJCIIUPOBAHUC ABJICHHUA HCBCCOMOCTH.

OKCIEpUMEHTAIBHOE MOJYYEHUE TIPaBUJIA
CJIO’KEHHSI CUJI, HAIIPABJICHHBIX BAOJIb OJHOM
npsaMoi. OrnpeneneHue BeTNYNHbI
PAaBHOJCHUCTBYIOLLIEN CUIIL.

N3yueHne CUIIbl TPEHUS CKOJIbKEHUS U CUIIBI
TPEHUS MOKOS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS

OT CHJIbI ABJIEHUSI U CBOMCTB TPYILLIUXCS
IIOBEPXHOCTEM.

AHanu3 NpakTUYECKUX CUTYallui, B KOTOPBIX
MPOSIBISIETCA IEVCTBUE CUJIBI TPEHUS,
UCIIOJIB3YIOTCS CIIOCOOBI €€ YMEHBILEHUS WIN
YBEJIMYEHHUs (KaTaHUE Ha JIbDKAX, KOHbKAX,
TOPMO’KEHUE aBTOMOOMUJIS, UCIIOIb30BaHHE
NOJAIIUITHUKOB, IIJJaBAaHUE BOJIHBIX KUBOTHBIX
U 1p.). Pemenne 3a1a4 ¢ uCnoyib30BaHUEM
dopMyn 1715 pacy€Ta CUIIBI TSXKECTH, CUIIBI
YIPYTOCTH, CHJIBI TPEHUS

Uroro no pazneny 21

Paznen 4. JlaBineHue TBEPABIX TeJl, )KUAKOCTEN U ra3oB

4.1 | Nasnenwue. Ilepenaua 3
JaBICHUS TBEPABIMU
TEJIAMH, KUJKOCTIMU
U Ta3aMu

JlaBnenue. CriocoObl
YMEHBIIIEHUS ¥ YBEITUYCHUS
naBjieHus. /laBieHue rasa.
3aBHCHMOCTD JIaBICHUS
rasa ot oonéma,
TeMIepaTyphl.

AHau3 1 00BACHEHHE OTBITOB U MPAKTUYECKUX

CUTYallli, B KOTOPHIX MPOSBIISETCS CHJIa
JTaBJICHUSI.

O6ocHoOBaHUE CITIOCOOOB YMEHBIIECHUS U
YBETMYCHHUSI TABJICHMUS.

W3y4yeHune 3aBUCUMOCTH JTaBJICHUS Ta3a
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[lepenaya naBnenus
TBEPABIMU TEJIAMHU,
JKUJIKOCTSIMH U ra3aMu.
3akon Ilackans

0T 00bEMa U TEMIIEPATYPHI.

N3yyenune ocoOeHHOCTEN nepenayn 1aBaeHus
TBEPIBIMH TEJIAMH, KUJAKOCTIMHU U Ta3aMH.
O6ocHOBaHUE PE3YJIbTATOB OIBITOB
0COOCHHOCTSIMH CTPOSHHUSI BEIIECTBA B TBEPAOM,
KHUJIKOM U Ta3000pa3HOM COCTOSTHHSX.
DKCIepUMEHTATFHOE JJ0Ka3aTeIbCTBO 3aKOHA
ITackais.

Pemrenue 3amaq Ha pacy€T JaBICHUS TBEPIOTO
Tena

4.2 | JlaBJIeHHE KUIKOCTH 3aBUCUMOCTD JIaBJICHUS HccnenoBanue 3aBUCUMOCTH JIaBJICHUS J)KUIKOCTH
XKHUIKOCTH OT TJTyOHHBI. OT TJTyOUHBI OTPY>KEHUS U TIIOTHOCTH SKUJIKOCTH.
IMueBmartnueckue mamueel. | HaOmronenue u o0bsicHeHHEe THAPOCTATUYECKOTO
Iuapocrarnueckuii napajiokca Ha ocHoBe 3akoHa [lackains.
napajokc. Coobmaromuecst | U3yuenue cooOmarmumuxcst COCy0B.
cocynsl. I'mapasinnueckre | Pemienue 3anau Ha pacuéT JaBiIeHUs )KUAKOCTH.
MEXaHHU3MBI OObsicHeHUE MPUHIINTIA IEHCTBUSA
THJIPABINYECKOro Ipecca, MHEBMAaTHUYCCKUX
MaIIyH.
AHanu3 1 00bSICHEHNE NPAKTUYECKUX CUTYALIUM,
JEMOHCTPUPYIOIINX MPOSBICHUE JABICHUS
XKUAKOCTH U 3akoHa [lackans, Hanpumep
MIPOIIECCOB B OPTaHU3ME MPHU TITyOOKOBOTHOM
HBIPSTHAN
4.3 | AtmocdepHoe Atmocdepa 3emin 1 DKCnepuMEHTAIIbHOE OOHAPYKEHUE
TaBJICHUE aTMoc(epHOe JaBJICHHE. aTMOoC(epHOTO JaBICHUS.

[IprunHbI CyniecTBOBaHUS

Amnanu3 1 00bsICHEHUE OIBITOB U MMPAKTUHICCKUX
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BO3JIYITHOM 000710YKHU
3emnu. OnsiT Toppuyemm.
N3mepenue atmocdepHoro
JIaBJICHUA. 3aBUCUMOCTb
aTMOC(EpPHOTO JTaBJICHUS
OT BBICOTHI HaJl YPOBHEM
mops. [TpuGopsr

JUTSL ©3MEPEHUs
aTMOC(EpHOTO JaBJICHUS

CUTYaIMl, CBA3aHHBIX C JICUCTBUEM
aTMOC(EpHOTO JIaBJICHHUS.

OOBbsicHEHHE CYILIECTBOBAHUS aTMOC(hEpHI
Ha 3eMJIE ¥ HEKOTOPBIX IIJIAHETaX WM €€
OTCYTCTBUS Ha IpYrux mianerax u Jlyne.
OObsicHeHNE U3MEHEHUS TUIOTHOCTU aTMOC(hephl
C BBICOTOM M 3aBUCMMOCTH aTMOC(EPHOTO
JTABJICHUS OT BBICOTHI.

Pemenue 3ag1a4 Ha pacu€t aTMoc(epHOTo
JaBJICHUSI.

N3yuenue ycrpoiicTBa OapoMeTpa-aHEepouIa

4.4

JIeCTBUE KUIKOCTH U
rasza Ha Morpy>kKeHHOe
B HUX TEJIO

JIeCTBUE )KUIKOCTU U ra3a
Ha MOTpyXEHHOE B HUX
Teno. BerrtankuBaromias
(apxumenoBa) cuiia. 3aKOH
Apxumena. [InaBanue Tei.
BosznyxoruiaBanue

DKCIepUMEHTAIbHOE OOHApYKEHUE JCHCTBUS
JKUJIKOCTHU U ra3a Ha MOrpy>kKEHHOE B HUX TEJIO.
OrnpeniesieHUE BHITAJIKUBAIOIIEH CUJIBI,
JIEUCTBYIOIIIEH HA TEJIO, MOTPYKEHHOE

B JKUJIKOCTb.

[IpoBenenue u 00CyXaeHNE OMBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTD
BBITAIKUBAIONIEH CUJIbI, IEHCTBYIOIIECH HA TEJIO
B )KUJIKOCTH, OT 00BhEMA OTPYKEHHOU

B YKUJIKOCTb YaCTH Te€Ja U OT IUIOTHOCTH
YKUJIKOCTH.

lIposepka Hezasucumocmu ebimanKugaoweu
cunbl, oelicmayowel Ha mejo 8 HCUOKOCmU,
om maccyl meua.

HccnenoBanne 3aBUCHMOCTH BEca TEJIA B BOJIE

0T 00bEMa NMOTPYKEHHOM B KUIAKOCTh YACTH TeJIa.
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Pemrenne 3ana4 Ha NpUMEHEHNE 3aKOHA
ApxuMe[a ¥ yCIIOBHS TUTABaHUS TEJL.
KoHcTpynpoBaHue apeomeTpa uiu
KOHCTPYHUPOBAHUE JIOJKU U OIPENCICHUE €€
IPYy30II0ABEMHOCTH

Hroro no pazueny

21

Pa3nen 5. PaGora u MomHOCTh. JDHeprus

5.1

Pabora 1 MOIIHOCTH

3

Mexanunueckas padoTa.
MoIHOCTh

DKCIEPUMEHTAIHLHOE OTpe/IeTICHNE
MEXaHUYECKOU pabOThl CHUJIBI TSXKECTH

NP NAJCHUU TeJa U CUJIbI TPEHUS

IIPU PABHOMEPHOM MEPEMEIICHUH Tea

10 TOPU30HTAJILHON IMOBEPXHOCTH.

Pacuér MmomniHoCTH, pa3BUBaEcMOM IPH MOIBEME
I10 JIECTHHIIE.

Pemenne 3a1a4 Ha pacuét MexaHUYECKOU pabOThI
1 MOIIIHOCTH

5.2

[IpocThie MEXaHU3MBI

[IpocThie MEXaHU3MBI:
phIuar, 6JI0K, HaKJIOHHAS
IJI0CKOCTB. [IpaBuio
paBHOBECHS pblyara.
[IpumeHeHue npasuia
PaBHOBECHSI pblyara

K 0710Ky. «3010TOC
npaBwio» MmexaHnuku. KI1/]
IIPOCTBHIX MEXAHU3MOB.
[IpocThie MeXaHU3MBI

B OBITY U TEXHUKE

OmnpezenieHue BRIMTPHIIIA B CHIIC MPOCTHIX
MEXaHHU3MOB Ha IIpUMEpE phluara, oJABHKHOTO U
HETOABKHOTO OJIOKOB, HAKJIOHHOM TIOCKOCTH.
HccnenoBanue ycaoBUs paBHOBECHS phlyara.
OOHapyXeHHE CBOMCTB MPOCTHIX MEXaHU3MOB

B PA3JIUYHBIX HHCTPYMEHTAX U MPUCTIOCOOICHHUSX,
HCITOJIb3YEMBIX B OBITY M TEXHUKE, a TAaKKE

B )KUBBIX OpraHU3Max.

DKCIepUMEHTAIIbHOE JJOKa3aTeILCTBO PABEHCTBA
paboT Mpu MPUMEHEHUH IIPOCTHIX MEXaHH3MOB.
Onpenenenune KII/] HaKITOHHOM TIJIOCKOCTH.
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Pemenue 3amau Ha MpuMEHEHHE TpaBUa
paBHOBecHs pbriuara u Ha pacueér KITJ]

5.3 | Mexannueckas 4 MexaHudeckasi SHEPTusl. DKCHEepUMEHTAILHOE ONPEEIeHIE U3MEHEHUS
SHEPTHsl Kunernueckas u KWHETHYECKON U MOTEHIIMATBHON SHEPTUH Tela
NOTEHIHAIbHAS DHEPTHSL. IIPU €T0 CKaTHIBAHUU 110 HAKIIOHHOW TUIOCKOCTH.
[pepartienue oguoro Buaa | PopMyaupoBaHuEe Ha OCHOBE UCCIIEI0BaHUS
MEXaHUYECKOW YHEPTUH 3aKOHA COXPaHEHUS] MEXaHUYECKON IHEPTHUH.
B Ipyroil. 3aKoH OO6cyxaeHue rpaHul] MPUMEHUMOCTH 3aKOHA
COXpaHEHUS YPHEPTUU COXpaHEHUS YHEPTHH.
B MEXaHUKE Pemenue 3a1a4 ¢ UCHOIB30BAaHUEM 3aKOHA
COXpaHEHUS YJHEPTHH
Wroro no pazneny 12
Pe3epBHOe Bpems 3

OnekTpoHHbIE TU(POBBIE 00PA30BATENBHBIE PECYPCHI

https://urok.apkpro.ru/

https://myschool.edu.ru

https://m.edsoo.ru/ff0al778

OBIIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

68
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8 KJIACC
No HaumenoBanue KomnuectBo | Ilporpammuoe conepkanue | OCHOBHBIE BUJIBI ICSITEIHLHOCTH 00 Yy4aIONIUXCS
n/m pas3aenoB U TEM 4acoB

y4eOHOro npeameTa

Pa3zgea 1. TemioBblie ABJICHUA

1.1

Ctpoenue u cBoOiCTBa
BElIECTBa

OCHOBHBIE TTOJIOKEHUS
MOJIEKYJISIPHO-KHUHE TUYECKO M
TEOPUU CTPOEHHUS BEILIECTBA.
Macca u pa3mepsl aTOMOB U
MOJIeKyJl. ONBITHI,
MOTBEPKIAIOIINE
OCHOBHBI€ MOJIOKEHUS
MOJIEKYJISIPHO-KHUHE TUYECKO M
TEOPHH.

Mopenu TBEPAOTO, KUJIKOTO
¥ Ta3000pa3HOr0 COCTOSTHUI
BEIIIECTBA.
Kpucrannmueckne n
amopdHbIe Tena.
OOBsICHEHHE CBOMCTB ra3os,
JKUJIKOCTEN U TBEPIBIX TEJ
Ha OCHOBE IMOJIOKCHU
MOJICKYJIAPHO-KHHETUYECKOU
teopun. CMaurBaHUE U
KalUJUISIPHBIE SBJICHUA.
TermmoBoe pacuvpeHue u
cKaTue

Hab6ntoneHnue u uHTepIipeTalust OnbITOB,
CBUJICTEILCTBYIOIIUX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOCHHH BEIIECTBA: OMBITHI C PACTBOPEHUEM
Pa3JIMYHBIX BEIIECTB B BOJIC.

Pemenne 3a1a4 1o o1ieHUBaHUIO KOJMYECTBA
aTOMOB WJIM MOJIEKYJI B €IUHUIIC 00BEMA
BEIIECTBRA.

AHanu3 TeKCcTa APEBHUX aTOMUCTOB (HAIIpUMED,
¢dbparmenTta noamsl Jlykpeuus «O npupoje
BEIlIC») C U3JI0’KEHNEM 000CHOBaHUN aTOMHOMN
runoTe3bl (cMbiciioBoe yTeHue). OueHka
yOeTUTEIIFHOCTH 3THX 000CHOBAHUH.
OObsicHeHrEe OPOYHOBCKOTO ABUKCHHUSI, SIBICHUS
muby3un v pazTuIuil MEXI1y HIMH Ha OCHOBE
MTOJIOKEHUN MOJIEKYIISIPHO-KMHETUYECKOU
TEOPHUH CTPOEHUSI BEIIECTBA.

OObsicHEeHNE OCHOBHBIX Pa3INiMidl B CTPOSHUU
ra3oB, JKUJIKOCTEN U TBEPABIX TeEll

C UCIOJIb30BAHUEM TOJIOKEHUU MOJIEKYIISIPHO-
KMHETUYECKOW TEOPHUU CTPOCHHUSI BEUIECTBA.
[IpoBeeHre ONBITOB MO BhIPAIIMBAHUIO
KPUCTAJUIOB TIOBAPCHHOMW COJI WIJIH caxapa.
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[IpoBeneHue U 0OBSICHEHHE OIBITOB,
JEMOHCTPUPYIOIIUX KAaWJUISIPHBIC SIBJICHUS U
SIBJICHHE CMa4YnBaHUs.

OOBsICHEHHE POJIH KATWJUTSIPHBIX SIBIICHUM

JUISl TIOCTYTUICHHS BOJBI B OPTraHU3M PACTEHUH.
Hab6nronenue, npoBeneHne U 00bICHEHUE
OIIBITOB MO HAOIIOACHHUIO TEIIJIOBOI'O
pacuIMpeHus ra3oB, >KHUJIKOCTEH U TBEPBIX TEIL.
OOBsicCHeHHE COXpaHEeHUsT 00bEMa TBEPABIX T,
TEKYUYeCTH >KUJIKOCTH (B TOM UHCIIE, PA3HUIIBI

B TEKYUYECTH JJIsl Pa3HBIX KUJIKOCTEH ),

JIaBJICHUS rasa.

[IpoBeneHue ONBITOB, IEMOHCTPUPYIOIINX
3aBUCHUMOCTD JIABJICHHS BO3/IyXa OT €ro 00bEMa u
HarpeBaHUs WA OXJIAKJICHHS, U UX 00BsICHCHUE
Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUCHHS.
AHaJIU3 NPaKTUYECKUX CUTYaAIINH, CBSI3aHHBIX

CO CBOMCTBaMH T'a30B, )KUAKOCTEN U TBEPIBIX TEII

1.2

TerioBbie MPOLECCH

21

Temnepatypa. CBs3b
TEMIIEPATYPBI CO CKOPOCTHIO
TEIJIOBOTO JIBHXKEHUS
yacTull. BHyTpeHHs
sHeprus. CriocoOs
VW3MEHEHUS BHYTPEHHEN
SHEPTHU: TeIUIoNepeiada u
coBepllieHue padoThl. Buibl
TEIJIONepe1ayuu:

O6ocHOBaHWE TTPaBUJI H3MEPEHHS TEMIIEPATYPHI.
CpaBHEHHUE Pa3IMYHBIX CTIOCOO0OB U3MEPEHUS U
IITKaJT TEMITePaTyPHI.

Habnronenue u 00bsICHEHHUE OIBITOB,
JIEMOHCTPUPYIOIINX U3MEHEHUE BHYTPEHHEN
SHEPIrUU TeJia B pe3ysibTaTe TeIionepeaayu u
pa0OOThI BHEIITHUX CHUJL.

Habmronenne n 00bsICHEHHE ONBITOB,
00CYXXJICHHE TTPAKTHUYECKUX CUTYalIHH,
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TEIJIONPOBOIHOCTb,
KOHBEKIIUSI, U3TTyUYCHHE.
KonuuecTBO TEIIOTHI.

VY nenapHas TEIIOEMKOCTh
BenlecTBa. TermIooOMeH 1
TEIJIOBOE PAaBHOBECHE.
YpaBHEHHE TEMIOBOTO
Oamanca. IlnaBnenne u
OTBEPJ/ICBAaHUC
KPUCTAJUTMYECKHUX BEIIECTB.
VenpHas TeniaoTa
IJIABJICHUS.
[TapooOpazoBanue u
KoHJleHcanus. Vcriapenue.
Kunienune. Y nensHas
TEIJIOTa MapooOpPa30BaAHMUS.
3aBUCUMOCTb TEMIIEPATYPhI
KHUTICHUS OT aTMOC(HEPHOTO
JIaBJICHUSL.

BnaxHocTs BO3ayXa.
DHeprus TOIIMBA.

VY nenpHas Teniaora
CrOpaHus.

[MpunaIIIBL paObOTHI
TeraoBbIX aBuratenei KI1/]
TEIJIOBOT'O JBUTATEIIS.
TennoBbIe ABUTATSIIA U

JTEMOHCTPUPYIOIINX PA3THIHBIC BUIBI
TEIUIONePEAaUn: TETIJIOMPOBOTHOCTb,
KOHBEKITUIO, U3ITYUCHHE.

HccnenoBanue siBIEHUS TEIUIOOOMEHA

IPA CMEIIMBAHUM XOJIOJTHON U rOpAYEN BOBI.
HaOiroieHre ycTaHOBJICHHS TETUIOBOTO
PaBHOBECHS MEXKTy TOpsTYEH U XOJIO0IHON BOJIOH.
Omnpenenenue (M3MEPEHUE) KOJIMYECTBA
TETJIOTHI, MOJYYESHHOTO BOJOH MPH TEILTIOOOMEHE
C HarpeThIM METAJUTMUCCKUM ITUITHHIPOM.
Omnpenenenue (M3MepeHne) yaeabHON
TEMIOEMKOCTH BEIIIECTBA.

Pemmenue 3a7a4, CBSI3aHHBIX C BHIYUCICHHEM
KOJIMYECTBA TEIJIOTHI M TETNIOEMKOCTH

IpU TETII00OMEHE.

AHaNIu3 CUTYyaIMil MPaKTHYECKOTO
MCIIOJIb30BaHMS TETNIOBBIX CBOMCTB BELIECTB U
MaTepHalioB, HAIIPUMED, B LEIAX
DHEPTroCcOePEKEHUS : TCIIIOU3 OIS,
sHEprocOeperaromue KpoIIiu,
TEPMOAKKYMYJISATOPHI U T. 1.

HaGmronenue siBineHuii ncrapeHus u
KOHJICHCAITUH.

HccnenoBanue mpoiiecca ucrnapeHus
Pa3IUYHBIX JKUIKOCTEM.

OOpbsicHEeHUE SIBICHUI HUCTIAPEHUS U
KOHJICHCAITUU Ha OCHOBE aTOMHO-
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3aIIMTa OKPYKAIOLIEH
Cpensl.

3aKOH COXpaHEHUS U
IpEeBpALLEHUs] SHEPTUU
B TEIJIOBBIX ITPOIIECCAX

MOJIEKYJIIPHOTO YUEHHUSI.
Habmronenne n o0bsiCHEHHE MTpoliecca KUIIEHMS,
B TOM YHCJI€ 3aBUCUMOCTHU TEMIIEPATYPhI
KUTICHUS OT JaBJICHHUS.

Omnpenenenue (U3MEpPEHNE) OTHOCUTEIIHHOM
BJIQXKHOCTHU BO3/1yXa.

Habmonenue npoiiecca riaBieHus
KPUCTAJTMYECKOT O BEIIECTBA, HAIIPUMED, JIb/A.
CpaBHeHHE IPOLIECCOB TIABJICHUS
KPUCTAJUTMYECKUX TeJl U pa3MArdyeHus

IpY HarpeBaHUU aMOpP(HBIX Tell.

Omnpexaenenue (M3MEpPEHNE) yACIHHOU TETIOTHI
TUTABJICHUS JIBJIA.

OObsicHeHUE SBJICHUH TUIaBIICHUS U
KPUCTAJUTM3AI[MU Ha OCHOBE aTOMHO-
MOJIEKYJISIPHOTO yUEHHUSI.

Pemenue 3a7a4, CBA3aHHBIX C BHIYUCICHUEM
KOJIMUECTBA TEIJIOTHI B MIpolieccax
TEIUIoNepeaauy MPH TUTABICHUH U
KPUCTAJUTU3AINH, HCTIAPEHUN U KOHCHCAIUH.
AHanu3 CUTyanuii MpakTUYECKOTO MPUMEHEHUS
SIBIICHUY TIJIABJICHUS U KPUCTAILTU3AIINH,
HAMpUMeED, MOTYyICHUE CBEPXUUCTHIX
MaTepuasoB, COJIEBasi IPesika U Jp.

AHanu3 paboThl U 00BSICHEHHE MPUHIIUIA
JEUCTBUS TEIJIOBOTO ABUTATENS.

BrrarciieHre KomdecTBa TeIIoTHI,
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BBIJICJISIFOLETOCS IIPY CTOPAHUU PA3IUYHbBIX
BUA0B ToruinBa, U KIIJI aeurarens.
OO0cCyx)IeHHE IKOJIOTMYECKUX MOCIEICTBUI
WCIIOJIb30BAaHUS IBUTATENIEW BHYTPEHHETO
CrOpaHusl, TEIJIOBBIX U TUAPOIIEKTPOCTAHIIUIN

Hroro no pazgeny

28

Pa3nen 2. JnekTpuyeckue u

MATrHUTHBIC SAIBJICHUA

2.1 | Dnekrpuyeckue
3apsiibl.
3apsKCHHBIC Tena U

nx BSaHMO}IGﬁCTBHH

7

DIIeKTpU3aLus Te.

JIBa poaa 3JIeKTpUIECKUX
3apsanoB. Bzaumopaerncteue
3apsIKEHHBIX TeJl.

3akon Kynona (3aBUCHUMOCTb
CUJIBI B3aMMOJIEUCTBUSA
3apsKEHHBIX TEJ

OT BEJIMYMHBI 3aPS0B U
PACCTOSIHUS MEXY TEJIaMu ).
DIEKTPUUECKOE TIOJIE.
HanpsxéaHoCTh
AIEKTPUYECKOTO TOJIS.
[IpuHIMI cCynepno3unuu
AIEKTPUUECKUX TOJIEH

(Ha Ka4eCTBEHHOM YpPOBHE).
Hocurenu snextpruecknx
3apsiIOB. DI€MEHTapHBII
AIEKTPUYECKUH 3apsii.
CtpoeHue aToma.
[IpoBogHMKM 1

HaOGiroieHre v mpoBeICHUE ONIBITOB

10 3JICKTPU3ALMH TEJI TIPU CONPUKOCHOBCHUHU U
MHIYKIUEH.

HaOmnronenue n 00bICHEHHE B3aUMOAEHCTBUSI
OJTHOUMEHHO W Pa3HOMMEHHO 3apSKCHHBIX TEJI.

OOBsIcHEeHE IMpUHIOHXIIA I[GﬁCTBPIfI QJICKTPOCKOIIA.

OOBsiCHEHHE SBICHUHN DJICKTPU3AIUH

MIPY COMTPUKOCHOBEHUH TEJ U MHIYKIUEH
C MCHOJb30BaHUEM 3HAHUHM O HOCHUTEIISIX
AIEKTPUYECKUX 3aPsi/I0B B BEIIECCTRE.
Pacno3naBaHue 1 00bICHEHHE SIBICHUN
AJIEKTPU3ALIMHU B TIOBCEHEBHOM KU3HM.
Habnronenue u 00bsICHEHHUE OIBITOB,
WUTIOCTPUPYIOMINX 3aKOH COXPAaHCHUS
AJIEKTPUUECKOTO 3apsiaa.

HaOmtoeHre onpITOB 110 MOASIUPOBAHUIO
CUJIOBBIX JINHUM 3JIEKTPUUYECKOTO TTOJIA.
HccnenoBanue AeWCTBUS IEKTPUUECKOTO OIS
Ha MPOBOJIHUKU U TUAICKTPUKH
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JTASIICKTPUKHU. 3aKOH

COXpPAaHCHUS IJICKTPUICCKOTO

3apsiza

2.2

ITocTossHHBIN
AIEKTPUYECKUIN TOK

20

DIIEKTPUUYECKUN TOK.
YcnoBus CyleCTBOBAHUS
AJIEKTPUUYECKOTO TOKA.
HcTouyHuKY MOCTOSSHHOTO
TOKa. JlencTBus
AJIEKTPUUYECKOTO TOKa
(TeroBO€, XUMUYECKOE,
MAarHuTHOE).
DNEKTPUYECKUN TOK

B KUJKOCTSX U raszax.
DneKTpuyecKas Lelb.
Cuna Toka. DJIeKTPUYECKOe
HaIpsKEHUE.
ComnpoTtuBieHue
MIPOBOJIHUKA. Y IEITBHOE
CONPOTHBIICHUE BEUIECTBA.
3akon OMa 11 yyacTka
uenu. [locienoBarenpsHoe 1
napauielIbHOE COEUHEHNE
MIPOBOJIHUKOB.

PaGoTa u MmomHOCTH
AIEKTPUYECKOTO TOKA.
3akoH J[xoyis—JIeHna.
DJIEKTPUYECKUE LIETTH U

Hab6ntonenue pa3inuHbIX BUOB JEUCTBUS
AIEKTPUUYECKOTO TOKA U OOHAPYKEHHUE ITUX
BUJIOB JICICTBUS B IOBCEIHEBHOW JKU3HMU.
Habmronenne BO3HUKHOBEHUS Ta30BOr0 pa3psiia
Y BJIEKTPUYECKOr0 TOKA B AKHUJKOCTH

COopKa 1 UCTIBITAHUE ICKTPUICCKON LIETIH
MOCTOSIHHOTO TOKa.

N3mepeHne cuiibl TOKa aMIIEpMETPOM.
H3mepeHue 3J1eKTPUIEeCKOTr0 HaMPSKEHUS
BOJIBTMETPOM.

[IpoBenenue u 00BSICHEHUE OTIBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTD
AIEKTPUYECKOTO COMPOTUBIICHHS IPOBOIHHUKA
OT €ro JJIMHBI, IUIOMA1 TOTIEPEYHOr0 CEUCHUS
U Martepuarna.

HccenenoBanue 3aBUCMMOCTH CUJIbI TOKA,
IIPOTEKAIOIIETO YEPE3 PEZUCTOD,

OT COIIPOTHUBJIEHHUS PE3UCTOPA U HAIIPSIKECHUS
Ha PE3UCTOpE.

[IpoBepka npaBuiIa CJIOKEHUS HANPSIKECHUAN
IIPY MOCIIEIOBATEIBHOM COEIMHEHUH JBYX
PE3UCTOPOB.

[IpoBepka mpaBuia AJjisi CUIIBI TOKA

IIPY MapaJJIEIbHOM COEIMHEHUH PE3UCTOPOB.
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noTpedouTenu
3JIEKTPUYECKOU DHEPIUU
B ObITy. KopoTkoe
3aMBbIKaHUE

AHau3 CUTyalMi MOCIEI0BATENBLHOTO U
MapayIeIbHOr0 COEIMHEHUS IPOBOJIHUKOB

B JIOMAIIIHUX JICKTPUUECKUX CETSX.

Pemenue 3a1a4 ¢ ucnosp3oBaHueM 3akoHa Oma
U GopMyIn pacy€Ta dJIEKTPUUECKOTO
CONPOTUBIICHUS MIPHU MOCIIEI0BATEIHHOM U
MapajieIbHOM COCAMHEHUU MTPOBOIHUKOB.
Omnpenenenue paboThl IEKTPUUYECKOTO TOKA,
MIPOTEKAIOIIETO YEPE3 PEZUCTOP.

OnpezneneHne MOIHOCTH 3JEKTPUYECKOTO TOKa,
BBIJICJIIEMOM HAa PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA Y€pe3
JAMIIOYKY OT HanpsKeHUs Ha Hel. OmnpeneneHue
KII/l narpeBarers.

HccnenoBanue npeoOdpa3zoBaHus YHEPTUU

IIPU NOJIBbEME IPy3a JIEKTPOJBUTATEIIEM.
OObsicHEeHHE YCTPOWCTBA U MPUHITUTIA ACHCTBUS
JIOMAIITHUX JIEKTPOHATPEBATEIbHBIX PUOOPOB.
OObsicHEeHNE TPUYUH KOPOTKOTO 3aMBIKAHUS U
MIPUHLNIA AEHUCTBUS [UIABKUX ITPEIOXPAHUTEIICH.
Pewenue 3a1a4 ¢ HCIOJIB30BAHMEM 3aKOHA
Jxoyna—Jlenua

2.3

MarHuTHBIC SIBICHUS

ITocTostHHBIC MAarHUTHI.
BzaumoneiicTBue
MMOCTOSTHHBIX MarHuTOB.
MarsauTtHoe€ 1oJje.
MarnauTtHoe 1mojae 3eMJIn

HMccneqoBanue MarHMTHOTO B3aUMOICHCTBUS
MMOCTOSTHHBIX MarHUTOB.

N3yyeHne MarHuTHOTO MOJISI MOCTOSTHHBIX
MAarHUTOB MPHU UX O0BEIMHEHUH U Pa3/ICIICHIH.
HMccaenqoBanne MarHUTHOTO B3aMMOJICHCTBHS
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Y €0 3HA4YCHHUE IS )KU3HU
Ha 3emsie. OnbIT Dpcrena.
MarauTHOE T0JI€
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
3JIEKTPOMAarHUTOB

B TEXHUKE. JlenicTBHE
MarHUTHOTO TOJIs

Ha MIPOBOJHUK C TOKOM.
DIIEKTPOJABUTATEIh
MTOCTOSIHHOTO TOKa.
Hcnonws3oBanue
3JIEKTpOJIBUTATENCH

B TEXHUUYECKUX YCTPOMUCTBAX
Y Ha TPAHCIIOPTE

MMOCTOSIHHBIX MAarHuTOB.
N3ydyeHne MarHuTHOTO TOJIsl TOCTOSIHHBIX
MarHuTOB IIPU UX 00bETMHEHUU U Pa3/ICICHUU.
[IpoBeneHnE ONBITOB MO BU3YATU3AIUHU MOJIS
MMOCTOSIHHBIX MAarHUTOB.

N3ydeHnue siBieHU HAMarHW4MBaHUsI BEUIECTBA.
HccnenoBanue qeWCTBUSA AIIEKTPUIECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

[IpoBeneHue ONBITOB, IEMOHCTPUPYIOIINX
3aBUCUMOCTbH CHUJIbl B3aUMOJICCTBUS KATyIIKU

C TOKOM M MarHuTa OT CUJIbI U HaIIPaBJICHUS TOKa
B KaTYIIIKE.

AHau3 CUTyaIui MPakKTUYECKOTO MPUMEHCHUS
AIIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKHUX
YCTPONCTBAaX, MPOMBIIICHHOCTU, MEJUIINHE).
N3yuyeHune neicTBUS MAarHUTHOTO MOJIS

Ha MPOBOJIHUK C TOKOM.

N3yueHune AeUCTBUS 3NEKTPOABUTATENSA.
N3mepenune KII/I amexkTpoaBuratenbHoOM
YCTAaHOBKH.

Pacrio3HaBanue v aHaiau3 pa3IMIHbIX
IIPUMEHEHHM AJIEKTPOABUTATEIEH

(TpaHCTOpT, OBITOBBIE YCTPOMCTBA U IP.)

2.4

DNeKTpOMarHuTHast
WHTYKIIHS

Onbitel @apajes. SBneHue
AIEKTPOMATHUTHOM
uaaykuuu. [Ipasuno Jlenua.
DIIEKTPOreHepaTop.

OmneBITH 11O HCCJIICAOBAaHHNIO SABJICHUA
BHGKTPOMaFHPITHOﬁ HHAYKIOHUH: UCCIICIOBAHUC
W3MEHCHUMN 3HAUCHUS U HaIlpaBJICHUA
HMHAYKIMUOHHOI'O TOKa
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CnocoObl osTy4yeHus

3JIEKTPUYECKOUN JHEPTUM.

DIIEKTPOCTAHIIUU
Ha BO300HOBIISIEMbBIX
WUCTOYHUKAX DHEPTUU
Uroro no paznemny 37
PesepBHoe Bpemst 3

OneKkTpoHHbIE HU(PPOBbIE 00Pa30BaTENbHBIE PECYPCHI

https://urok.apkpro.ru/

https://myschool.edu.ru

https://m.edsoo.ru/ff0al778

OBUIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

68
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YPOBEHb)

9 KJIACC
No HaumenoBanue KomnuectBo | IIporpammuoe conepxkanue | OCHOBHBIE BUIBI JEATEIBHOCTH 00yYAIOIIUXCS
n/m pas3aenoB U TEM 4acoB

y4eOHOro npeameTa

Pa3zgea 1. Mexanuudeckue siBJCHUSA

1.1

MexaHudeckoe
JIBI)KEHUE U CIIOCOOBI
€ro OIUCaHUs

10

MexaHnyecKkoe IBUKEHHUE.
MarepuanbHas TOUKa.
Cucrema otcuéra.
OTHOCHUTEIBHOCTH
MEXaHUYECKOTO JIBIXKCHHS.
PaBHOMEepHOE
MPSIMOJIMHENHOE JBU)KEHUE.
HepaBroMepHOE
MPSIMOJIMHENHOE JBU)KEHUE.
Cpennsisi 1 MTHOBEHHAas
CKOPOCTH TeJia Ipu
HEPAaBHOMEPHOM JIBUKCHUH.
Yckopenue.
PaBHOyCKOpEHHOE
IIPSIMOJIMHENHOE IBUYKCHUE.
CBoOonHOE TaicHue.
Omnpitel [Nanumnes.
PaBHOMEpHOE 1BHXKEHME

10 OKPY>KHOCTH.

[Iepron u yactoTa
obpamienus. JInaelHas u
YTJIOBasi CKOPOCTH.

AHanu3 1 00CYXJICHHE Pa3IMYHbIX IPUMEPOB
MEXaHUYECKOTO JIBUKCHUS.

OO0cyxJIeHre TpaHull TPUMEHUMOCTH MOJICIIH
«MaTepHuabHas TOUKa.

Onucanre MEXaHMYECKOTO JIBHYKCHUS
pas3IMuHbIMU criocobamu (ypaBHEHHE, Ta0IUIIA,
rpaduk).

AHanu3 )KU3HEHHBIX CUTYallUN, B KOTOPBIX
MPOSBIIAETCS OTHOCUTEIBLHOCTh MEXaHUYECKOTO
JIBUYKEHUSI.

Habmonenne MexaHM4ecKOTo ABMKCHHUS Tella
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCYETA.
CpaBHeHUE NTyTEN U TPACKTOPUIN JBUKECHUS
OJIHOTO U TOTO € TeJa OTHOCUTEIbHO Pa3HbIX
TEJI OTCUETA.

Ananu3s tekcta ["anuiest 00 OTHOCUTENBHOCTH
JBUKEHUS; BBITIOJTHEHUE 3aJaHUM 110 TEKCTY
(CMBICIIOBOE UTEHUE).

OmnpezneneHue cpeaHed CKOPOCTH CKOJIbKEHUS
OpycKa WM IBMKCHHS IIapUKa 10 HAKIIOHHON
MJIOCKOCTH.

AHanu3 1 00CyXJIeHre crioco00B
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lenTpocTpemurensHoe
yCKOpeHUe

npUOIMKEHHOTO ONPEETICHHS] MTHOBEHHOM
CKOPOCTH.

OnpeneneHue CKOPOCTH paBHOMEPHOTO
JBUKEHUS (IIapuKa B )KUJIKOCTH, MOJIETU
AIIEKTPUYECKOr0 aBTOMOOMIIA U T. I1.).
Onpenenenue nyTH, TPOMNAECHHOTO 3a JaHHbBIM
IIPOMEXKYTOK BPEMEHU, U CKOPOCTH Teja

1o rpaduKy 3aBUCUMOCTH IYyTH PABHOMEPHOT'O
JIBUKEHUSI OT BPEMEHU.

OO6cyxaeHre BO3MOKHBIX MPUHIIUIIOB
JENCTBUS TPUOOPOB, U3MEPSAIOIINX CKOPOCTh
(ciuIOMETpOB).

Beluncienue nmyTu u CKOpoCTH IpU
PaBHOYCKOPEHHOM MPSIMOJIMHENHOM JBUKEHUU
Tena.

OmnpezneneHue NpoOWIEHHOTO YT U YCKOPEHUS
JBMKEHUS Tela 1Mo rpaduKy 3aBUCUMOCTH
CKOPOCTH PAaBHOYCKOPEHHOT'O MPSIMOJIMHEUHOTO
JIBW)KCHUS TEla OT BPEMEHU.

IIposepka cunome3svl. eciu

npU pasHOyCKOPEHHOM OBUIHCEHUU

0e3 HauaNbHOU CKOPOCU NYMU OMHOCAMCSL
KaK psi0 He4EMHBIX Yuces, mo
COOmMEemcmeyouue nPoMeHCymKu epemeHu
O0OUHAKOBWL.
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Ornpenenenne yCKOpEeHUs Tela

MIPU PAaBHOYCKOPEHHOM JIBHYKCHUU

10 HAKIIOHHOM TNIOCKOCTH.

N3mepenue nepuoia U 4acTOThI 0OpaIICHUS
TeJa MO OKPYKHOCTH.

OmnpezaeneHue CKOPOCTH PAaBHOMEPHOTO
JIBIDKCHMSI TeJIa TI0 OKPYKHOCTH.

Pemenue 3ana4 Ha onpeiesieHe
KMHEMATUYECKUX XapaKTEPUCTUK
MEXaHUUYECKOTO JABMKEHHUS PA3TUIHBIX BUJIOB.
Pacno3naBanue u npuOIMKEHHOE OMUCAHUE
Pa3JIMYHBIX BUJOB MEXaHUYECKOTO JBUKEHUS
B IIPUPOJI€ U TEXHUKE (Ha mpuMepax cBOOOIHO
NaJAINX TEN, IBUKEHUS )KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEJICTB U JP.)

1.2

B3aumonerictsue ten

20

[Tepseblii 3akoH HeroTOHA.
Bropoit 3akon HerotoHa.
Tperuit 3akon HproToHA.
[IpyHIMI cynepno3uuuu
CHUIL

Cuina ynpyroctu. 3akoH
I'yka. Cuna TpeHusi: cuia
TPEHHUSI CKOJIbXKEHUS, CUa
TPEHHUSI IOKOS, TPYTUE BUJIbI
TPEHUSL.

Cuna TSKeCTH U 3aKOH
BCEMUPHOIO TSITOTCHUS.

HaGnronenue u 00CyXIeHUE OTBITOB

C IBMKCHUEM TeJla TIPU YMEHBIIICHUY BIIUSHUS
JIPYTUX TEJl, MPEMATCTBYIONINX JIBUKEHUIO.
AHanu3 Tekcta ["anuies ¢ onucanuem
MBICJICHHOTO PKCIICPUMEHTA,
00OCHOBBIBAIOIIETO 3aKOH MHEPIIHH;
BBHITIOJTHCHUE 33JTAaHUH 110 TEKCTY (CMBICIIOBOE
YTEHHUE).

OO0cyXaeHne BO3MOKHOCTH BBITOJHEHUS
3aKOHA MHEPIIUH B PA3IUYHBIX CHCTEMaX
OTCUETA.

HaOmronenue u 00CyXIeHrne MEXaHUIECKUX
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YckopeHne cBOOOTHOTO
najeHus. J|puxeHue njaiaHeT
BoKpyr Connua. IlepBas
KOCMHUYECKasA CKOPOCTb.
HesecoMocTs u neperpysku.
PaBHOBeCHE maTepuanbHON
TOYKHU. AGCOIFOTHO TBEPOEC
Tesio. PaBHoBECHE TBEPAOTO
TeJa ¢ 3aKPEIIEHHON OChIO
BpailleHusi. MOMEHT CHUJIBL.
LenTp TsixecTn

SIBIICHUM, TIPOUCXOISIINX B CHCTEME OTCUETA
«Tenexka» rpu €€ paBHOMEPHOM

Y YCKOPEHHOM JIBYKEHUU OTHOCUTEITHHO
KaOuHeTa (PU3UKH.

JlencTBus ¢ BEKTOpaMu CHJI: BBITIOJIHEHUE
3aJIaHUM 110 CJIOKCHUIO U BEIYMTAHHUIO
BEKTOPOB.

Habntonenue u/uiv npoBeieHUe ONbITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTD YCKOPCHUS
Tea OT MPWJIOKCHHOW K HEMY CHJIBI K MacChl
Tena.

AHanu3 1 00bICHEHUE SBIICHUIM

C UCIIOJIb30BaHMEM BTOPOro 3akoHa HproToHa.
Pemmenue 3a1a4 ¢ UCTIOIB30BAaHUEM BTOPOTO
3akoHa Hbl0TOHA U MpaBUiIa CIOKEHUS CUIIL.
OmnpeneneHue kECTKOCTU MPYKUHBI.

AHanu3 CUTyaluii, B KOTOPbIX HAOIIOAAIOTCS
ynpyrue aedopManun, ¥ uX 00bsICHEHHE

C MCTIOJIb30BaHMEM 3aKoHa ['yka.

Pemenue 3aa4 ¢ HCNIOIB30BaHUEM 3aKOHA
['yka.

HccnenoBanue 3aBUCUMOCTH CHUITBI TPEHUS

CKOJIBKCHH:A OT CHUJIbl HOPMAJIIbHOI'O JaBJICHUA.

OOcyxaeHne pe3yabTaToB UCCISOBAHMS.
Omnpenenenue kodpdurmenTa TpeHus
CKOJIB)KCHHS.

W3mepenne cuitbl TPEHUS TIOKOS.
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Pemenue 3a7a4 ¢ uCNoib30BaHUEM (POPMYJIIBI
JUISL CUJIBI TPEHUSI CKOJIBKEHUSL.

AHanu3 IBUKEHUS TEJ TOJIBKO MOJ AEHCTBUEM
CHJIBI TSIKECTH — CBOOOJIHOTO NaJCHUS.
OObsicCHEHUE HE3aBUCUMOCTH YCKOPEHUS
CcBOOOJHOTO MaJIEHUs OT MAacchl Tea.

OrneHka BeIMYUHBI CUIIBI TATOTEHHUS,
JEUCTBYIOILLIEN MEXKAY ABYMs TEJIaMU

(nJ1s1 pa3HBIX Macce).

AHanu3 ABUKEHUSI HEOCCHBIX Tell

1o/ ICHCTBUEM CHUJIBI TATOTEHUS

(c UCIIOIB30BAHUEM JOTIOTHUTEIBHBIX
MCTOYHUKOB UH(OPMAIIUN).

Pemrenue 3aa4 ¢ UCTIOIB30BaHUEM 3aKOHA
BCEMUPHOTO TIATOTEHUS U (DOPMYIIBI

ISl pacdy€Ta CUIIbI TSHKECTH.

AHanu3 OpUTHHAIBHOTO TEKCTA,
OMKCBHIBAIOIIETO MPOSIBICHUS 3aKOHA
BCEMUPHOTO TATOTEHMS; BBIIIOJHEHUE 3aJaHUI
M0 TEKCTY (CMBICIIOBOE YTEHUE).

Habmronenne u 06CyXI€HHE ONBITOB

10 U3MEHEHMIO Beca TeJla IIPU YCKOPEHHOM
JBUKEHUU.

AHanu3 ycioBrii BO3HUKHOBEHHUS! HEBECOMOCTHU
U IIEPETPY3KHU.

Pemenne 3a1a4 Ha onpefeneHue Beca tena

B PA3JIMYHBIX YCIOBUSX.

57



YPOBEHb)

AHanu3 cuil, IEUCTBYIOIIUX Ha TEJO,
MOKOSIIIIEECS Ha OIMOPE.
OrnpeniesieHUe UEHTPA TSHKECTU PA3ITUYHBIX TEN

1.3.

3aKOHBI COXpPaHEHUS

10

Nmnynsc Tena. 3menenue
uMIyJibca. IMIyJibC CHIIBL.
3aKOH COXpaHEHUS
uMIyJibca. PeaktusHoe
JIBIDKECHHUE.

Mexanuueckas paboTa u
MOIITHOCTh. PaboTa cui
TSXKECTH, YIIPYTOCTH,
TpeHusi. CBA3b SHEPTHUU U
pa6ortsl. [loTeHmansHas
SHEPrus Tena, HOIHITOrO
HaJl IOBEPXHOCTHIO 3€MJIU.
[loreHumanbHas 3HEPrUs
C)KAaTOM MPY>KUHBI.
Kunernueckas sHeprus.
Teopema 0 KHHETUYECKOM
SHEPruu. 3aKOH COXPAHECHHUS
MEXaHUYECKOU IHEPIUU

Hab6ntonenue u o0CyX1€HUE OMBITOB,
JEMOHCTPUPYIOIIUX Mepe/iavy UMITYJIbCa

MIPU B3aUMOJICHCTBUU TN, 3aKOH COXPaHEHUS
UMITYJIbCa TIPU a0COIFOTHO YIPYTOM U
HEYIPYroM B3aUMOJICHCTBUU TEJl.

AHanu3 CUTyaIui B OKpPYKaroIieH sKu3HH

C UCIOJIb30BAaHUEM 3aKOHA COXPAHCHUS
UMITYJIbCA.

PacriozHaBanue sIBIeHUS PEAKTUBHOTO
JBUKEHUS B IPUPOJE U TEXHUKE.
[TpruMmeHeHue 3aK0Ha COXpaHEHUS UMITYIbCa
JUTs pacuéTa pe3yIbTaTOB B3aUMOJIECHCTBUS TEJ
(Ha mpuMepax HeyInpyroro B3auMoOIeHCTBHUSA,
yIPYTroro HEHTPATBHOTO B3aUMOIEHCTBUS IBYX
OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPBIX
HETIOJIBUKHO).

Pemenne 3aa4 ¢ UCTIOIB30BaHUEM 3aKOHA
COXpaHEHHUS UMITYJIbCA.

Omnpenenenue padOTHI CUIIBI YIPYTOCTH

pU NOoABbEME Ipy3a C UCMOIb30BAaHUEM
HETOJIBIDKHOTO U TOJBIYKHOTO OJIOKOB.
N3mepeHne MOIHOCTH.

N3MepeHne noTeHIMAIBHOW SHEPTUH YIIPYTO
ne(opMUpOBaHHON MTPY>KUHBI.
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M3MepeHne KUHETUYECKON DHEPTUHU Tella

I10 JJIMHE TOPMO3HOIO MY TH.
DKCNIEPUMEHTAIBbHOE CPABHEHUE U3MEHEHUS
MOTCHUUAIBHON U KHHETUYECKOW IHEPIUi Tela
IIPU IBUKEHUU 10 HAKIIOHHOM TIOCKOCTH.
DKCNepUMEHTaIbHAas IPOBEPKA 3aKOHA
COXpaHEHUs MEXaHUYECKOW IHEPTUHN

IpU CBOOOTHOM TMaJICHUH.

[IpumeHeHne 3ak0OHa COXPaHEHUS
MEXAHUYECKON DHEPTUM ISl pacyéra

HOTCHHH&HBHOﬁ U KHUHETUYECKOM C-)HCpFI/Iﬁ TCia.

Pemenue 3aJa4d C UCIIOJIb30BAHHUCM 3aKOHA
COXpPaHCHUA MEXaHUYECKOU OHCPIUHU

Utor

0 IO pazzemny

40

Pa3nen 2. MexaHu4ecKHe KO

JI€0AHUSA U BOJHBI

2.1

MexaHnueckue
KoJIcOaHus

7

KonebarenpsHo€E NBUKEHUE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIeOaHUM: TIEPUOI,
4acToTa, aMIUIUTY/1a.
MaremaThdeckui u
NPY>KUHHBIA MasTHUKHU.
[IpeBpaienue 3Heprun
pH KoJieOaTeIbHOM
JBIDKCHHH.

3aryxaromme KoiaeoaHusl.
BreIHyX1eHHbBIE KOJIeOaHMS.
Pe3onanc

HaOmronenue kosie0anumii o1 A1eCTBUEM CHJT
TSOKECTH U YIIPYTOCTU U OOHAPYKCHHE
O00HBIX KOJICOAHHM B OKPYIKAIOIIIEM MHUPE.
AHanu3 xojebaHuil rpy3a Ha HUTH U

Ha nipykuHe. OnpeeeHne 4acTOThI
KoJIeOaHWUH MaTeMaTHIECKOTO U IIPYKUHHOTO
MAasTHHUKOB.

HaoOmonenue n oObsICHEHHNE SIBICHUS
pe30oHaHca.

HccnenoBanue 3aBUCUMOCTH IIEPHOIA
KOJIeOaHUH MTOABEIICHHOT'O K HUTH I'py3a

OT JUIMHBI HUTH.
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[TpoBepka HE3aBUCUMOCTHU NEPHOJIa KOJIEOAHUIt

I'py3a, IOABCIICHHOTO K JICHTC, OT MAaCChI I'py3a.

Hab6ntonenue u 00CyX1€HUE OMBITOB,
JEMOHCTPHUPYIOIINUX 3aBUCUMOCTD TIEPHUO/Ia
KOJIeOaHUH MPYKUHHOTO MasiTHIUKA OT MacChl
rpy3a 1 KECTKOCTU MPYKUHBIL.

[IpruMeHeHne MaTeMaTHIeCKOro U MPYKHHHOTO
MasiTHUKOB B Ka4eCTBE MOJEIICH ISl ONMCAHUS
KOJICOAHUI B OKPY’KAIOIIEM MUDE.

Pemrenne 3a7a4, CBI3aHHBIX C BBIYMUCIICHUEM
WJIM OLIEHKOM 4acTOThI (TIeproja) KojaeoaHui
Hsmepenue yckopenus c60600H020 nadeHus.

2.2

Mexaanueckue
BOJIHBI. 3BYK

MexaHn4ecKue BOJHBI.
CBolicTBa MEXaHUYECKUX
BOJIH. [IposionbHbIe U
MornepeyHble BOJHbL. J[muHa
BOJIHBI U CKOPOCTB €€
pacnpoCTpaHEHUS.
MexaHn4eCKre BOJIHBI

B TBEPIOM TENE,
CEMICMUYECKNE BOJIHBI.
3ByK. ' pOMKOCTb 3ByKa U
BbIcOTa TOHA. OTpakeHUE
3Byka. UudpasByk u

YIIBTPa3BYK

OOnHapy:KeHHe 1 aHaJIN3 BOJIHOBBIX SIBIICHUN
B OKPY>KaloIlleM MHpE.

Habmronenue pacnpocTpaHeHus Mpoa0IbHBIX
Y TIOTNEPEYHBIX BOJIH (Ha MOJEIH) U
oOHapy>KeHHE aHAJIOTUYHBIX BUJIOB BOJIH

B MpUpoie (3BYK, BOJIHBI Ha BOJIE).
Bbluncnenue qiIMHbI BOJHBI U CKOPOCTH
pacrnpoCTpaHEHUs! 3BYKOBBIX BOJIH.
DKCIEPUMEHTAIIBHOE OIPEEICHUE TPAHUIL]
YaCTOTHI CIBIIIMMBIX 3BYKOBBIX KOJIEOAHMUIA.
Ha6ntoneHue 3aBUCUMOCTH BBICOTHI 3BYKa

OT YacCTOThI (B TOM YHCJIE, C HCTIOJIb30BaHUEM
MY3bIKQJIbHBIX UHCTPYMEHTOB).

HaGntonenue u 00bsiCHEHUE SIBIICHUS
aKyCTUYECKOT0 pe30HaHCa.
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AHanu3 OPUrHHAIBLHOTO TEKCTA, MOCBSIIIEHHOTO
WCII0JIb30BaHUIO 3BYKa (WU YJIBTPa3BYyKa)

B TEXHUKE (9XOJIOKAIUS, YIBTPA3BYK

B MEJIUIIMHE U JIP.); BHITIOJHEHHUE 3aJaHUN

M0 TEKCTY (CMBICTIOBOE UTCHUE)

Hroro no pazgeny

15

Pa3nen 3. Di1eKTPOMATHUTHOE M0J1e U 3J1eKTPOMATHUTHBIE BOJIHBI

3.1 | DnekTpoMarHuTHOE 6 DJIEKTPOMArHUTHOE TOJIE. [TocTpoenue paccyxxaeHnuid, 000CHOBBIBAIOITUX
10JIE U DNIEeKTPOMATrHUTHBIC BOJHBI. | B3AUMOCBA3b JIEKTPUUECKOTO U MAarHUTHOTO
3JIEKTPOMATrHUTHBIC CaoiicTBa TTOJICH.

BOJIHBI 3JEKTPOMArHUTHBIX BOJIH. DKCIEpUMEHTAIBHOE U3yUYE€HHE CBOMCTB
[Ixana 3J1eKTPOMarHUTHBIX | 3JIEKTPOMAarHUTHBIX BOJIH (B TOM YHCIIE
BOJIH. Mcrionp3oBanue C TIOMOIIbIO MOOHMJIBHOTO TeNlepoHa).
AIEKTPOMArHUTHBIX BOJIH AHanu3 peHTT€HOBCKUX CHUMKOB
IUISl COTOBOM CBSI3H. YeJI0BEUYECKOI0 OPraHu3Ma.
ONEKTPOMAarHUTHas IPUPOJA | AHAIHM3 TEKCTOB, OMMCHIBAIOIINX MTPOSIBICHUSI
ceeta. CKOpPOCTh CBETA. AIIEKTPOMArHUTHOTO U3JIYYEHUS B IPUPOJE:
BonHoBbIe cBOMCTBaA cBETa KHUBBIE OPTaHU3MBbI, U3JTYYE€HUS HEOECHBIX Tel
(CMBICIIOBOE UTEHUE).
Pacno3HaBaHue U aHAIU3 PA3IMYHbBIX
MPUMEHEHHI 3JIEKTPOMAarHUTHBIX BOJIH
B TEXHUKE.
N3ydeHne BOJHOBBIX CBOMCTB CBETA.
Pemenue 3amau ¢ ucnosib3oBaHuemM Gpopmyi
JUJISl CKOPOCTH 3JIEKTPOMATHUTHBIX BOJIH, ITTUHBI
BOJIHBI U YACTOTHI CBETA
Uroro mo pazaemy 6
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Pa3gea 4. CBeToBbIC ABJICHUSA

4.1

3aKOHBI
pacrpoCTpaHEeHUs
CcBETa

JlyueBas Mozeins cBera.
Hcrounuku ceera.
[Ipsamonunelinoe
pacIpocTpaHEHHUE CBETA.
3atmenusa Connna u JIyHBbI.
Otpaxenue ceera. [Imockoe
3epKajo. 3aKOH OTpa)XEHUs
CBeTa.

IIpenomnenue ceera. 3aKoH
npesomienus ceera. I[lonHoe
BHYTPEHHEE OTPAKCHHE
ceera. Mcronb3zoBaHue
IIOJIHOTO BHYTPEHHETO
OTPaXXEHUS B OITHYECKUX
CBETOBOJAX

Hab6ntoneHue onbITOB, IEMOHCTPUPYIOLTUX
SIBJICHUE MPSIMOJIMHEHHOTO pacTipOCTPaHEHUS
cBeTa (BOBHUKHOBEHUE TEHU U MOJYTCHH),

U UX UHTEPIIPETALIUSI C UCTIOJIb30BaHUEM
MOHSITUS CBETOBOTO JTyya.

OOBsiICHEHHE Y MOJICTTUPOBAHUE COTHEYHOTO U
JIYHHOT'O 3aTMEHU .

HccnenoBanue 3aBUCUMOCTH YTJIa OTPAKCHUS
CBETOBOI'O JIy4a OT yIJia MaJcHUsI.

N3yueHne CBOMCTB M300paKEHUS B TIIOCKOM
3epKae.

HaOmronenue u 00bsICHEHUE ONIBITOB

10 MOJYYCHHIO U300paXEHNU B BOTHYTOM U
BBITTYKJIOM 3epkanax. HaGmronenue u
00BSICHEHHE OTBITOB I10 MPEIOMIICHUIO CBETA
Ha TPaHUIE PA3IUIHBIX CPEll, B TOM YHUCTIE
OIBITOB C TIOJIHBIM BHYTPEHHHUM OTPaKEHUEM.
HccnenoBanue 3aBUCUMOCTH yria
MPEIOMJICHHS OT yIJjla MaJieHusl CBETOBOTO Jyda
Ha TPaHUIIE «BO3TYX—CTEKIION.
Pacno3HaBaHue sIBIEHUN OTPAKECHUS U
MPEIOMJICHHS CBETa B MOBCEIHEBHOM KU3HMU.
AHann3 1 00BSICHEHHE SABJIEHHUSA OIITHYECKOTO
MHpaxKa.

Pemrenune 3aga4d ¢ MConb30BaHUEM 3aKOHOB
OTPaXKECHUS U TIPEJIOMIICHHUS CBETa
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4.2 | JIuH3BI ¥ ONITUYECKUC 6 JIunza. Xon nyueii B muH3e. | [lonmyueHue n3o0pa>keHHil ¢ TOMOIIbIO
npuoOopbI Onrtnueckas cucrema coOuparouieil 1 paccenBarollei JINH3.
doTtoamnmapara, Mukpockona | Onpezenenue GOKYCHOIO pacCCTOSHUS U
U Teneckona. ['ma3 kak ONTUYECKOMN CUJIBI COOUPAIOIIEH JIUH3BI.
OITHYECKast CUCTEMA. AHau3 yCTpOWCTBA U NMPUHIIUIIA JEUCTBUS
bnuzopykocts u HEKOTOPBIX ONTUYECKUX MPUOOPOB:
JaTbHO30PKOCTh doToamnmnapaTa, MUKPOCKOIIA, TEJIECKOTA.
N3yueHue Mojienu ria3a Kak ONTHYECKON
CUCTEMBI. AHAJIU3 SBJIICHUH OJIM30PYKOCTH
U JaTbHO30PKOCTH, TIPUHITUTIA EHCTBUS
OUYKOB
4.3 | Paznoxenue 0enoro 3 PasnoxxeHue 0enoro ceera Hab6mronenue pasznoxenus 6eaoro cera
CBETa B CIIEKTP B cniekTp. OnbiTel HploTOHA. | B ClieKTp.
CrnoxkeHne CreKTpaaIbHbIX Habmonenne u 00bICHEHHE ONBITOB
1BeToB. Jlucnepcus cBeTa 0 TTOJIYYEHHIO O€JIOr0o CBETa MPHU CI0KEHUU
CBETa Pa3HBIX I[BETOB.
[IpoBenenue u 00BICHEHNUE OTIBITOB
M0 BOCIIPHUSITHIO I[BETA MTPEAMETOB MPU UX
HAOJIIOICHUH YePe3 IIBETOBBIC (QUITBTPHI
(LIBETHBIE OYKH)
Hroro no pasneny 15
Pa3nen 5. KBanToBbIe iBJIeHUS
5.1 | Ucyckanue u 4 Omnwitel Pezepdopna u Oo6cyxnenue 1ienu onbiToB Pezepdopaa

IIOTJIOMCHUEC CBECTA
aTOMOM

I1aHCTapHasa MOICIIb aTOMaA.

Monaens atoma bopa.
Hcnyckanue u nornoueHue

I10 UCCIICAOBAHHUIO aTOMOB, BBIJIBUXKCHHC
THUIIOTE3 O BO3MOXKHBIX PE3YyJIbTaTaXx OIILITOB
B 3aBUCHMMOCTH OT IIPCAIIoJIaracMoro CTpoCHHuA
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cBera aToMOM. KBaHTEI.
JIuHelyaTeie ClIEKTPBI

aTOMOB, (hOPMYJIUPOBAHKE BHIBOJOB

U3 pE3yIbTaTOB OIBITOB.

OO6cyxaeHre NpOTUBOPEUNH TUIAHETAPHON
MOJIEJIA aTOMa ¥ OCHOBAHUU JJIs1 TUIIOTE3bI
bopa o cTanoHapHbIX OpOUTAX IIEKTPOHOB.
Habutonenne CriomHbIX U TUHEHYaThIX
CIIEKTPOB M3JIy4YCHUS Pa3JIMYHbIX BEIIECTB.
OOBbsicHeHNE JIMHEHYATBIX CIIEKTPOB U3ITYUECHHUS

5.2

Ctpoenne aTOMHOTO
sapa

PannoaktuBHOCTE. Anb(ha-,
Oera- U raMMa-u3TyYeHUsI.
CTtpoeHue aTOMHOTO si/1pa.
Hyknonnas Mmozens
aTOMHOTO siipa. M30TombI.
PaagnoakTuBHBIE
npespauienus. [lepuon
HOJTypacmaaa aTOMHBIX SIep

OO0cyxIeHre BO3MOKHBIX TUIIOTE3 O MOEIISIX
CTpPOCHHUA sipa.

Omnpenenenue cocrana siep Mo 3aJJaHHbIM
MacCOBBIM M 3aps0BbIM YUCIIAM U

IO MOJIOKEHUIO B IEPUOJUYECKON CUCTEME
AJIIEMEHTOB.

AHanu3 U3MEHEHHUs COCTaBa sA1pa U €ro
MOJIOKEHHUS B IEPUOJINYECKON CUCTEME

P 0-PaJIMOAKTUBHOCTH.

HccnenoBaHue TPEKOB 0-YACTHUIIL 110 TOTOBBIM
dboTorpadusim.

OO6HapyKXeHHe U U3MEPEeHUE PATUAIIUOHHOTO
¢dboHa C MOMOIIBIO JO3UMETPA, OIICHKA €ro
WHTEHCHUBHOCTH.

Amnanmu3 OMoI0rnuecKnX N3MEHEHUH,
MPOUCXOAIIUX MO IEUCTBUEM
pPaaMOaKTUBHBIX U3TyUYECHHI.

Hcnonb3oBanue paguoOaKTUBHBIX U31yYEHUM
B MEIUIIMHE
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5.3 | SnepHble peakuuu 7 SAnepnsle peakuuu. 3akoHbl | Pemienue 3a1a4 ¢ HCIIOIB30BAHUEM 3aKOHOB
COXpaHEHHMs 3apsAI0BOrO U COXpaHEHHsI MACCOBBIX U 3apsI0OBBIX YHCEII
MacCOBOI'O YHACEI. DHEPTUs | Ha ONpe/ieJIeHUue Pe3yIbTaToOB SAEPHBIX
CBSA3M aTOMHBIX szep. CBA3b | peakiuii; aHaau3 BO3MOKHOCTH HITU
Macchl ¥ dHepruM. Peakiun | HEBO3MOKHOCTH SIZICPHON PEaKIINH.
CUHTE3a U JICJICHUS S1Ep. OneHKa YHEPTrUU CBSI3H JIEP C UCIIOIB30BAHUEM
Hcroynuku saeprun ConHua | popmysnbl DHHIITEHHA.
v 3BE31. AnepHas OOcCyXJIeHHE MEPCTIEKTUB UCTIOJIb30BAHUS
sHepreTuka. JleicTBus YIPaBIsSEMOro TEPMOSIEPHOTO CUHTE3A.
pasMOaKTUBHLIX M3JIy4eHHH | OOCyXIeHUE MPEUMYIIECTB U SKOJOTHIECKIX
HAa JKUBbIE OpPTraHU3MBbI npo0JieM, CBSI3aHHBIX C SIIEPHOM SHEPTeTUKOM
Uroro no pazaeny 17

IToBTOPUTEIBLHO-0000 A0 MOTYJIb

[ToBTOpEeHuE n
00001IeHE

coJiep KaHus Kypca
busuku 3a 7-9 Kiaccel

9

Cucremaruzanus u
0000111eHHEe TTPEIMETHOTO
CoJiep KaHMs U OIbITa
NeSITEeTHbHOCTH,
pruoOpEeTEHHOTO

IIpU U3YYEHUH BCETO Kypca
(U3UKH OCHOBHOT'O 00IIIET0
o0pa3oBaHUs.

[logroToBKka K OCHOBHOMY
rOCy/IapCTBEHHOMY
IK3aMeHy Mo HU3HKE

TUIS1 OOYJarOIUXCs,
BBIOPABIINX 3TOT y4eOHBIN
peaIMeT

BrimosiHeHue yueOHbIX 3aJaHuM, TPEOYIOMMX
JEMOHCTpAld KOMIIETEHTHOCTEN,
XapaKTEPU3YIOLINX €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

— MPUMEHEHUS MOTYyYEHHBIX 3HAHUU

JUTSI HAYYHOTO OOBSICHEHUS (PU3HUECKIX
SABJICHUW B OKPYXKAIOLIEH IPUPOJE,

B IIOBCEJIHEBHOW KU3HU U BBISBICHUS
(bU3HYECKIX OCHOB Psi/ia COBPEMEHHBIX
TEXHOJIOT UM,

— MNPUMEHEHUS OCBOECHHBIX
DKCIEPUMEHTAJIbHBIX YMEHUN

JUIs1 UccreoBaHusl (GU3NYECKUX SBJICHUI,
B TOM YHCJIE JIJI1 IPOBEPKU THIIOTES
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Y BBISIBIICHUS 3aKOHOMEPHOCTEN.

Pemienune pacy€THbIX 3a1a4, B TOM YUCIIE
IPEANnoiaraiuX UCT0Ib30BaHne (PUINIECKUX
MOJIEJIEH U OCHOBAHHBIX HA COJIEP/KAHUNU
pa3IMYHbIX Pa3/IeJoB Kypca PU3UKH.
BrinosiHeHUE U 3alUTa TPYNIIOBBIX WU
VH]JIUBUYaJIbHBIX IPOEKTOB, CBSI3aHHBIX

C cojiep>KaHueM Kypca GU3UKH

Uroro no paznemny 9

DneKTpoHHbIE IUPPOBbIE 00Pa30BATEIbHbBIE PECYPCHI

https://urok.apkpro.ru/

https://myschool.edu.ru

https://m.edsoo.ru/ff0al778

OBUIEE KOJIMYECTBO 102
YACOB I1O ITPOTPAMME
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7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
mudpoBLIE
Ne n/m Tema ypoka Konrtpoabubie | IlpakTuueckue op
Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
®u3nka — Hayka o npupoje. SABineHus
1 1 https://urok.apkpro.ru/
TIPUPOTBI
duszndeckue SIBICHUS https://urok.apkpro.ru/
DuU3NYECKUE BEIMYMHBI U UX U3MEPEHUE https://urok.apkpro.ru/
Ypok-uccnenoanue "N3mepenne
4 TeMIEepaTyphl MPU MOMOIIHU KUJIKOCTHOTO 1 https://urok.apkpro.ru/
TEpPMOMETpA U TaTYUKA TeMIepaTypsl"”
Mertoibl HaydHOTO NOo3HaHus. OnucaHue
5 (bMBUYECKUX SIBICHUH C TIOMOIIBIO 1 bubmmorexa LOK
. https://m.edsoo.ru/ff09f72a
MoIeTIeh
VYpok-uccienoBanue "[IpoBepka runoTesbl:
aJILHOCTH MOJIETA IIAPHKA, ITYIIICHHOTO
6 a P ym 1 https://urok.apkpro.ru/
TOPU30HTAIIBHO, TEM OO0JIbIIIE, YeM OOJIbIIIE
BBICOTA ITyCKa"
Crpoenue BemiectBa. OMbITHI,
7 JIOKA3bIBAIOIINE JUCKPETHOES CTPOCHHUE 1 bubmorexa TIOK
P P https://m.edsoo.ru/ff09fe0a
BCIIICCTBA
8 JIBMyKeHre yacTHll BEllecTBa 1 bubmorexa [IOK
https://m.edsoo.ru/ff0a013e
Vpok-uccnegoBanue «ONbIThI IO
9 p a 1 https://urok.apkpro.ru/
HaOIIOICHUIO TETNIOBOTO PACIIMPEHUS
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ra3oB»

10 ArperatHble COCTOSIHHS BEIIECTBA https://urok.apkpro.ru/
Oco0OeHHOCTH arperaTHbIX COCTOSTHUHN

11 BoJbI. O600IIEeHNE 110 pa3aeTy bubmmoreka [JOK
«IIepBOoHayYanbHBIE CBEECHUS O CTPOCHUH https://m.edsoo.ru/ff0a0378
BEILIECTBA

12 Mexannueckoe aBrxeHne. PaBHoMmepHoe u bubnuotexa [JOK
HEPAaBHOMEPHOE JIBMIKCHHUE https://m.edsoo.ru/ff0a05c6

bubnuotexa [JOK
13 Cropocts. EuHHIEL cKopocTh https:// m.edSO(])_.I ru/ff0a079c
14 Pacuer mytu 1 BpeMeHU ABUKEHUS bubanorera LOK
https://m.edsoo.ru/ff0a0ae4

15 HNueprusa. Macca — Mepa HHEPTHOCTH T Et?[iH;I;T;i)?ﬁ/I:f 020¢10

16 IInoTHOCTH BemecTBa. Pacuetr Maccel u bubnuorexa [JOK
o0bema Tena 1Mo ero IIOTHOCTH https://m.edsoo.ru/ff0a0fee

17 Ha6opaTopHaf.1. pabora Nel «Omnpenenenue https://urok.apkpro.ru/
IJIOTHOCTH TBEPAOTO Telay

18 Pemenne 3agau o treme "I1moTHOCTD bubnuoreka [JOK
BelecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepucTUKa

19 B3auMo/ieiicTBus Ten. Cuma ynpyrocTi. https://urok.apkpro.ru/
3akoH ['yka
JlaGopatopHas padorta Ne2 «M3ydeHue

20 3aBHCHUMOCTH pacTspKeHus (aedopmariim) https://urok.apkpro.ru/
MPYXUHBI OT MPUIOKEHHON CHITBD)

21 SIBnenne tarorenus. Cuia TSHKECTH https://urok.apkpro.ru/
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CBs13b MEXly CUIION TSKECTH U Maccoi

22 tena. Bec Tena. Pemenue 3aau no teme brbamorexa LOK
o~ o https://m.edsoo.ru/ff0a1778
Cuna TspKecTu
23 Cuiia TsSHKeCTH Ha APYrux IlaHeTax. bubnuotexa [JOK
DU3NYECKUE XAPAKTEPUCTUKH TNTAHET https://m.edsoo.ru/ff0a1502
bu6mmorexa [{OK
24 Nsmepenue cun. Junamomer
P A p https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec Tema. HeBecomocthb
https://m.edsoo.ru/ff0al778
26 CroxxeHue AByX CHJI, HAMPABJIEHHBIX MO bubnuorexa [JOK
OJHOM mpsAMOi. PaBHOEHCTBYIOIIAS CHTT https://m.edsoo.ru/ff0ala70
Pemenue 3agau no reme
27 " N a " https://urok.apkpro.ru/
PaBHOelicTBYIOIIAS CHIT
28 Cuna Tpenus u e€ Buabl. TpeHue B bubnuoreka [IOK
MPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopnast pabota Ne3 «M3yueHue
29 3aBUCUMOCTHU CHJIbI TPEHUS CKOJIBKEHUSI OT bubnuoreka [IOK
CHUJIbI JaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTPUKACAIOLIUXCS TOBEPXHOCTEM»
Pemenue 3a1ay Ha onpeneneHue
30 . 8 o pea https://urok.apkpro.ru/
PaBHOACHCTBYIOIIEH CHJIIBI
Pemenue 3agay o Temam: «Bec Tenay,
bubmuoreka [JOK
31 «I"paduyeckoe n300pasKeHUE CHIY,
& https://m.edsoo.ru/ff0alde0
«Cunply, «PaBHOIEHCTBYIOIIAS CUID)
KonTtponsHas padora Nel no remam:
«MexaHnuecKoe JBIKeHue», «Macca,
32 & https://urok.apkpro.ru/

IJIOTHOCTHY, «Bec Tenay, «I'padudeckoe
n3o0paxenue cumy, «CHuibn
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33 Hasnenue. CriocoObl yMEHbLICHUS U bubnuorexka [JOK
YBEJIIMYEHHUS 1aBJICHUS https://m.edsoo.ru/ff0a20a6
34 JaBnenue ra3za. 3aBUCUMOCTb JIaBJICHHS bubnuorexa [JOK
ra3a ot o0bEmMa, TeMIepaTypsl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBieHus: TBEPABIMU TEIAMHU, bu6mmoreka [{OK
KUJKOCTSAMHU U razaMu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
36 JlaBiieHME B )KUIKOCTH U T'a3€, BBI3BAHHOE bubnuotexa [JOK
JNEUCTBUEM CUIIEI TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amau no reme «JlapneHue B bubmmoreka [{OK
JKHIKOCTH U rase. 3akoH [lackais» https://m.edsoo.ru/ff0a2826
bubnuotexa [JOK
38 Coobmaompecs cocyxt https:// m.edso;I ru/ff0a2970
39 IM'uapaBnuueckuii mpece Bu6amorexa [IOK
https://m.edsoo.ru/ff0a3136
40 ManomeTtpsl. [lopuiHeBoit )KUAKOCTHBIN https://urok.apkpro.ru/
Hacoc
41 AtMocdepa 3emi 1 MPUYUHBI €€ bubnuoreka [JOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
bubnuorexa [JOK
42 Bec Bo3nmyxa. ATMocdepHOe 1aBiieHHE hnpgﬂnlakoéﬁuﬁﬂm2b5a
43 N3mepenue atmochepHOro JaBieHHUS. bubnuoreka [JOK
Omneit Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTB aTMOC(HEPHOT0 JaBICHUS OT bubnuoreka [JOK
BBICOTBI HAJl yDOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepouns. ATmocdepHoe bubnuoreka [IOK
JTABJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3a1a4 no teme " AtmocdepHoe https://urok.apkpro.ru/

naBieHue"
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JlelicTBUE )KUJIKOCTHU M Ta3a Ha

47 nor €HHOE B HUX TeJI0. ApXUMEI0Ba bubnmorera [TOK
by - 0P https://m.edso0.ru/ff0a3276
cula
Jlaboparopuas padota Ned «OnpeneneHue
48 BBITAJIKABAIOIIEN CHIIBL, JEUCTB el Ha bubmmorexa [TOK
m > A yrom https://m.edsoo.ru/ff0a33fc
TEJI0, TIOTPYKEHHOE B KUIKOCTHY
JlabopaTtopnast pabota Ne5 no Teme
49 «MccnenoBanme 3aBUCUMOCTH Beca TEJla B bubnuotexa [JOK
BOJIE OT 00bEMA MOTPYKEHHOU B )KHUJIKOCTh https://m.edsoo.ru/ff0a3514
YacTH TEIay
bu6moreka [IOK
50 IInaBanue ten
https://m.edsoo.ru/ff0a3a96
JlabopaTtopnast pabota Ne6
"KoHcT OBaHHE apeoMeTpa N
51 pyHp p p https://urok.apkpro.ru/
KOHCTPYHUPOBAHUE JIOJKHU U ONIPEICIICHUE
€€ rpy30noaAbEMHOCTH"
Pemenue 3agay nmo remam: «IlmaBanue
52 cynoB. Bo3gyxomnaBanue», «JlaBienue Eubmorexa HOK
YHOB. yx N https://m.edsoo.ru/ff0a3654
TBEPABIX TEJN, )KUAKOCTEH U ra30B»
bu6mmoreka [JOK
53
Mexamwseckas paGora https://m.edsoo.ru/ff0a3f82
bubmuoreka [JOK
54 M .E
OTHHOCTD. B/MHUHBE MOTITHOCTH https://m.edsoo.ru/ff0a3f82
55 YpOK-I/ICCJ'Ie,E[OBaHI/Ie PEIC‘-ICT MOIHHOCTI/I:' https://urok.apkpro.ru/
pa3BUBAEMOM MPHU MOIBEME 10 JISCTHUIIE
56 [Ipocteie Mexanu3Mmsl. Poruar. PaBHOBecue https://urok.apkpro.ru/
CWJI Ha pblyare
KonTtponsHas pabota 2 mo teme «/laBnenue
57 TBEPABIX TEJN, KUAKOCTEH U ra30By» / 1 https://urok.apkpro.ru/

Bcepoccuiickas mpoBepouHasi paboTa
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PesepBHrIit ypok. Paborta ¢ TekcTamu 1o

58 TeMme «/laBneHue TBEPABIX TEN, JKUAKOCTEU U 1 bubnuoreka [IOK
ra3oB» / Bcepoccuiickasi mpoBepoYHas https://m.edsoo.ru/ff0a4ffe
pabota
Pbruyaru B TexHuKe, OBITY ¥ TIPUPO/IE.

59 Ha60pauTopHasI pabota Ne7 «MccnenoBanwe 0.5 Eggg?/ﬁzziiﬂﬁlma 4786
YCJIIOBUH PAaBHOBECHS phlUara

60 Pemenne 3amau o teme «YClIoBus bubmmoreka [{OK
pPaBHOBECHS pbIUara https://m.edsoo.ru/ff0a48a6
Koaddurment mosnesnoro aercTpus
MexaHusma. Jlaboparopnas padota

61 «M3mepenue KII/] HaknoHHOM 0.5 https://urok.apkpro.ru/
TIJTIOCKOCTHY

62 Pemenne 3amau o reme "Pabora, bu6moreka [IOK
momuHocTh, KITJT" https://m.edsoo.ru/ff0a4c48

63 Mexannueckas sHeprusi. Kunernueckas u bubnuorexa [JOK
MOTEHIHAIbHAS SHEPTHSI https://m.edsoo.ru/ff0a4252

64 3aKOH COXPaHEHHUS MEXaHMYECKOM SHEPTHU bubmorexa I[1IOK

https://m.edsoo.ru/ff0a4360

YPOK-3KCIIEPUMEHT T10 TEME
"DKCEepUMEHTAIbHOE OTIPEICIICHUE

65 W3MEHEHHUS KUHETUYECKO 1 https://urok.apkpro.ru/
MOTEHIIMATLHON SHEPTUH MPHU CKAaThIBAHUU
TeJia M0 HAKJIOHHOM MIoCKOCTH"

66 Kontponsnas padora Ne 3no teme «Pabora 1 https://urok.apkpro.ru/
Y MOIIHOCTh. DHEPTUs»

67 PesepBHrlit ypok. Pabota ¢ TekcTamu 1o bubnuorexa [IOK
Teme "MexaHndeckoe aBrxeHne" https://m.edsoo.ru/ff0adee6
PesepBHrIit ypok. PaboTta ¢ TekcTamu 1o )

68 teme "Pabota. MomtHocts. DHeprus"” https://urok.apkpro.ru/
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8 KUIACC
KoanuecTBo 4acon DJIeKTPOHHBbIE
uudpoBbIie
Ne i/ Tema ypoka Konrpoabubie | IIpakTHyeckue op
Bcero oOpa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KHHETHYECKOU TEOPUHU U UX ONBITHHIC 1 bubmorexa TIOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPIK ICHUS

2 Macca u pa3Mep aToMOB M MOJIEKYII 1 https://urok.apkpro.ru/

3 Monenu TBEpPAOTO, )KUAKOTO U 1 bu6moreka [IOK
razo00pa3HOro COCTOSIHUM BeIlecTBa https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPOTO, KUJIKOTO U
ra3000pa3HOro COCTOSIHUI BelllecTBa Ha

4 p 5 B 1 https://urok.apkpro.ru/
OCHOBE TOJIOKEHUH MOJIEKYISIPHO-

KUHETUYECKON TEOPUU
bu6moreka [IOK
5 Kpucrannmaeckue u amopdubie Tena 1
P pd https://m.edsoo.ru/ff0a5800

6 CmauuBaHue U KanUJUISIPHOCTD. 1 bubnuoreka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530

7 TennoBoe pacIIMpeHHue U CKATHE 1 bubmorexa HOK

P P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b TEMIIEpaTyphl CO

8 patyp patyp 1 https://urok.apkpro.ru/
CKOPOCTBIO TEIUIOBOTO JIBUYKEHUS YACTHI]

9 Buytpennss sHeprus. CriocoObl H3MEHEHHs 1 bubnuoreka [IOK
BHYTPEHHEHN HEPruu https://m.edsoo.ru/ff0a5c60

bu6nmoreka [JOK

10 Buas Tenonepenaun 1

A pel https://m.edsoo.ru/ff0a6412
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Ypok-koupepenmus "[IpakTudeckoe
HCIMOJIb30BAHUE TEILJIOBBIX CBOMCTB

bubnuoreka [IOK

11
BEILIECTB U MAaTEPUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHEeprocoepexeHus"
12 KonunuecTBo TemnoTsl. Y AenbHas bu6mmoreka [IOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHEHME TEIIOBOTO OalaHca. bubnuorexa [JOK
TemooOMeH U TEMJI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopnas pabota Nel "UccnenoBanue
14 SIBJICHHS TETUIOOOMEHA MPU CMETTUBAHUH bubmorexa HOK
. . P " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOU W TOPSTYEH BOJIbI
Pacuer xommdecTBa TEILIOTHI,
15 HEO0O0XOMMOTO JJIsI HarpeBaHus Teaa 1 https://urok.apkpro.ru/
BBIJICNISIEMOTO UM IMPH OXJIAXKICHUU
16 JlabopaTtopHnas pabora N2 "Onpenenenue bubnuoreka [IOK
YIEIbHOU TETIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIUIMBa. Y IeabHas TEmIoTa bubnuoreka [IOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHNE
18 KPUCTAJTIMYECKUX TeJl. Y IeJbHas TerioTa bubmmorexa [TOK
P ’ https://m.edsoo.ru/ff0a71d2
TJIaBJICHUS
19 Jlaboparopnas pabota Ne3 "Onpenenenue bubnuoreka [JOK
yeJIbHOW TEIJIOTHI TUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBanre U KOHICHCAIIHSL. bubnunoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. ¥YaenpHas Temnora
bu6nmoreka [JOK
21 napooOpa3oBaHUs U KOHJICHCALIUH.

3aBUCHMOCTD TEMIICPATypPhbl KUIICHUSA OT

https://m.edsoo.ru/ff0a786¢
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aTMOC(EepHOTO TaBICHHUS

Brnaxnocts Bo3ayxa. Jlaboparopuas pabota

bu6mmoreka [IOK

22 Ned4 "Onpenennenne OTHOCUTEIBHOM
P " https://m.edsoo.ru/ff0a7628
BJI&YKHOCTH BO3/lyXa
Pemenne 3amau Ha onpeieacHIe
23 p https://urok.apkpro.ru/
BJI&YKHOCTH BO3/lyXa
[IpuHIMIBI pabOTHI TEMJIOBBIX JBUTATENEH.
24 [TapoBas TypOuHa. /[BUraTess BHyTpEeHHETO https://urok.apkpro.ru/
CropaHus
o5 KII/ TenmoBoro npuratens. TenmoBbie bubnuoteka [JOK
JIBUTATENIH U 3alIATA OKPYKAIOIIEH Cpebl https://m.edsoo.ru/ff0a7c7c
3aKOH COXpaHEeHH U IPEBpaICHUS
26 P peBpail https://urok.apkpro.ru/
SHEPTHUH B TETUIOBBIX MpOIEccax
[ToaroroBka K KOHTPOJIBHOM paboTe O
27 teme "TemnoBele aBiaeHus. MsMeHnenune bubmorexa HOK
. . https://m.edso0.ru/ff0a83f2
arperaTHbIX COCTOSITHUI BEIIECTBA
Kontponbras padota Nel o teme
" bubnuoreka [JOK
28 TemnnoBrle sBienns. M3menenue
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUH BEIIECTBA
Onexrpusanus ten. JIsa poaa
29 przatt Jlea pox https://urok.apkpro.ru/
ANEKTPUYECKUX 3apsAI0B
Vpok-uccienosanue "DIEKTPU3ALUS TET
30 P o 8 pratt " https://urok.apkpro.ru/
WHIYKIHUEH U IPU COMPUKOCHOBEHUH
31 B3aumopelicTBue 3apsoKeHHBIX TeJl. 3aKOH bu6mmoreka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
Dnektpuueckoe nose. HanpskeHHOCTh
bu6nmoreka [JOK
32 anexkTpudeckoro nous. [IpunHnun

CYIICPIIO3UIUH IJICKTPUICCKUX mojeu

https://m.edsoo.ru/ff0a8a0a
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Hocurenu snekTpuyeckux 3apsjioB.

33 N https://urok.apkpro.ru/
DneMeHTapHbIi 3apsa. CTpoeHue aroma
34 [IpoBOJHUKY U TUAIIEKTPUKU. 3aKOH bubnuorexa [JOK
COXpaHEHUs IEKTPUIECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3ana4 Ha TPUMEHEHUE CBOMCTB bubnuorexa [JOK
AIEKTPUYECKHUX 3apsIIOB https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUM TOK, YCIIOBHS €T0
36 CyHICCE“BOBaHI/IfL HCTZ‘IHI/IKI/I bubmrorexa LIOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUIECKOTO TOKA
37 JleicTBHS SIIEKTPUUECKOTO TOKA bubnmorera LHOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "Jleiicteue
38 AIEKTPUYECKOTO TIOJISI Ha IPOBOTHUKHU U https://urok.apkpro.ru/
JUAIEKTPUKA"
39 DIJIEKTPUYECKHUI TOK B METaslIax, bubnuoreka [IOK
JKAJIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DneKTpruyecKas 1enb U €€ COCTaBHbIC YaCTH https://urok.apkpro.ru/
Cuna Toka. JlabopaTopHas padorta Ne5 bubnuoreka [JOK
41
"M3mepeHue u peryaupoBaHue CUiibl Toka" https://m.edsoo.ru/ff0a8bd6
DIIeKTpUYECKOe HanpsikeHue. BoiabT™merp.
42 JlaboparopHas padota Ne6 "M3mepenue u bubmmorexa [JOK
" https://m.edsoo.ru/ff0a%e14
pEryIUpOBaHUE HAMIPSKCHUS
43 ConpoTuBieHUE IPOBOAHUKA. Y I€TBHOE bubnunoreka [JOK
COIIPOTHUBJICHHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHas pabora Ne7 "3aBUCUMOCTb
44 ANEKTPUYECKOTO COMPOTUBIIEHUS bubnmoreka [JOK

MPOBOJIHUKA OT €r0 JIJTUHBI, MJIOIA!
MOINEPEYHOI0 CeUEHUs U MaTepuana"

https://m.edsoo.ru/ff0aa738
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3aBHCHUMOCTh CHUJIBI TOKA OT HaIps>KCHUA.

bubmuoreka [IOK

45
3axon Oma Juid yyacTka Lenu https://m.edsoo.ru/ff0aad4a
Jlaboparopuas padota Ne§ "HMccnenopanwe
46 3aBHCUMOCTH CHJIBI TOKA, UIYILIETO YEpe3 bubnuotexa [JOK
pE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pe3uctope”
[TocnenoBarenbHOE U ApATIIEIBHOE
47 at P https://urok.apkpro.ru/
COCIIMHEHUS TIPOBOTHUKOB
JlabopaTtopnast padota Ne9 "[IpoBepka
48 MpaBUJIA CIOKEHUS HANPSIKEHUN TTPU bubnuoreka [JOK
MOCJIETIOBATEIBHOM CO€IMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
JlabopaTtopnast pabota Nel0 "IIposepka
49 i aBI/II)J'Ia I[IJ)'IH CI/IIJ)'IBI TOKa IIpHU nap aJ'IJ'II;J'II)HOM bubmorexa LOK
P "p P https://m.edsoo.ru/ff0aadle
COEIMHEHUU PE3UCTOPOB
Pemenue 3a1ay Ha MpUMEHEHHUE 3aKOHA
50 Oma 17151 pa3IMyHOrO COeAUHEHUS bubamorera LHOK
AP A https://m.edsoo.ru/ff0aaf8a
IIPOBOTHUKOB
51 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. bu6mmoreka [IOK
3akoH J[xoynsa-Jlenna https://m.edsoo.ru/ff0ab124
59 Jlaboparopnas padota Nell "Omnpenenenue bubnuoreka [JOK
paboTHI U MOIIIHOCTH AJICKTPUUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DneKTpUYecKue IenH 1 MoTpeOuTenu
53 KT queCKoﬁ SHEPTUH B 6I?>IT KopoTtkoe bubmmorexa [JOK
P P Y- S0P https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
o4 [TocTosiHHBIE MarHUTHI, KX B3aUMO/ICHCTBUE
55 VYpok-uccnenosanue "M3yuenue nouaein bubnmoreka [JOK

HOCTOSTHHBIX MAarHuTOB"

https://m.edsoo.ru/ff0ac3d0
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56

MaruautHoe 1oje. MarHuTHOE T10JI€ 3eMITH U
€ro 3HauYeHue g KU3HU Ha 3eMIile

bubmuoreka [IOK
https://m.edsoo.ru/ff0acOba

57

[ToaroToBka K KOHTPOJILHOU paboTe MO TEME
"DnekTpuueckue 3apsabl. 3apsDKCHHBIC Tea
H uXx B3aumoacuctsus. I1ocToOSHHBIN
AIEKTPUUECKUHN TOK"

bu6mmoreka [{OK
https://m.edsoo.ru/ff0abd2c

58

KonTponsnas padora Ne 2 o teme
"DnexTpuueckue 3apsaabl. 3apsKEHHbIE Tela
H uX B3aumoaercTsus. I10cTOSHHBIN
anektpudeckuil Tok" / Beepoccuiickas
IpoBepoyHasi paboTa

bu6moteka [IOK
https://m.edsoo.ru/ff0abea8

59

PesepBHblit ypok. Pabota ¢ TekcTamu 1o
teme "[locTosiHHBIM nexTpuyeckuit Toxk" /
Bcepoccuiickas mpoBepodHast paboTa

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

60

OmneiT Opcrena. MarautHoe nose
JIEKTPUUYECKOT0 TOKa MarHuTHoe nose
KaTyIIKH C TOKOM

bu6moreka [IOK
https://m.edsoo.ru/ff0ac1d?2

61

[IpumeHeHue MeKTPOMarHuTOB B TEXHHKE.
JlabopaTtopnas pabora Nel2"Uzydyenue
JeMCTBHS MAarHUTHOTO M0JIS Ha TIPOBOJIHUK C
TOKOM"

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

62

DNEeKTPOABUTATENb OCTOSIHHOTO TOKA.
Hcnonb3oBaHue 31eKTpoABUTATEIICH B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE.
Jlaboparopnas pabota "KoHcTpynpoBanue u
u3ydeHue paboThl AIeKTpoiBUraTesns"

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

63

OmnbiTel @apazest. 3aKOH 3JIEKTPOMarHUTHOU
nHaykuuu. [Ipasuno Jlenna

64

DnextporeHepatop. CocoObl MOTydeHHUS
ANEKTPUYECKON SHEPTUU. DIEKTPOCTAHIINU
Ha BO300OHOBJISIEMBIX HCTOYHHUKAX YHEPTUH

65

[ToaroToBka K KOHTPOJILHOU paboTe MO TeEMe
"DJIeKTpUUECKHEe U MarHUTHbBIE SIBJICHUS"

78


https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

YPOBEHb)

KonTtposnsHas padota Ne 3 o teme

66 1 bubmuoreka [IOK
"DJIeKTPUYECKUE U MaTHUTHBIC SIBJICHUS" https://m.edsoo.ru/ff0acb14
67 PesepBHblit ypok. Pabota ¢ TekcTamu 1o bubnuorexa [JOK
teme "TermoBsie siBieHus" https://m.edsoo.ru/ff0acc5e
63 PesepBHblit ypok. Pabota ¢ TekcTamu 1o

Teme "MarautHsle SIBJICHUS"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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9 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne nugposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoTsbI padoThI
pecypchl
Mexannueckoe aBr>keHne. MarepuaiibHas
1 1 https://urok.apkpro.ru/
TOYKa
9 Cucrema orcueta. OTHOCHTEILHOCTh 1 bu6moreka [IOK
MEXAaHUYECKOT'0 IBUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPIMOIHMHEHHOE IBIKECHIE 1 bubmmorexa [JOK
P P https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NPAMOJIMHEITHOE IBUKEHHUE.
4 p P p a 1 https://urok.apkpro.ru/
Cpennsisi ¥ MTHOBEHHAsI CKOPOCTh
5 [IpsimonrHENHOE PaBHOYCKOPEHHOE 1 bubnuoreka [JOK
JIBHO)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh NMPAMOJIMHEHHOTO
6 PaBHOYCKOPEHHOTO JBMKeHHS. ['paduk 1 https://urok.apkpro.ru/
CKOPOCTH
Jlaboparopnas padora Nel "Omnpenenenne
7 CKO peHI/I;II3 Ten;) IIPU paBHO CKOp €HHOM 1 1 bubmorexa HOK
YEROP PP . YOrop " https://m.edsoo.ru/ff0adb18
JBKCHHUH 110 HAKJIOHHOM IJIOCKOCTH
8 CBobOoauoe nmagenne tein. OnelITe Nannies 1 https://urok.apkpro.ru/
PaBHOMEpPHOE NBUXKEHUE IO OKPYKHOCTH.
P by N bubmuoreka [JOK
9 Ilepuon u yacrora obpamenus. JIuneitnas u 1

yriioBagd CKOpoCTU

https://m.edsoo.ru/ff0ael76
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10 [leHTpOCTpEMUTENIBHOE YCKOPEHHE https://urok.apkpro.ru/
bu6mmoreka [IOK
11 I1 i H .B
epBbIil 3akoH HproToHa. Bektop cuiibt htts://m.edsoo.ru/ff0ae612
12 Bropoit 3akoH HeroTona. bubnuorexa [IOK
PaBHozelicTByrOmMas cuiia https://m.edsoo.ru/ff0ae72a
bu6mmoreka [{OK
1 T i H .
3 petuii 3akoH HeroToHa. Cynepro3uius cuit httos://m.edsoo.ru/ff0ac982
14 Pemenue 3ana4 Ha IPUMEHEHUE 3aKOHOB bubnuoteka [JOK
HeroTona https://m.edsoo.ru/ff0aeb6c
bu6moreka [IOK
1 . r
> Cuna ynpyrocti. 3akor I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenne 3agau mo reme «Cuiia ynmpyroctm» https://urok.apkpro.ru/
17 JlaGopaTtopHnas pabota No2 «Omnpezenenue bubnuoreka [JOK
YKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bu6mmoreka [IOK
18 C
118 TPt https://m.edsoo.ru/ff0af738
19 Pemenue 3agau mo reme «Cuiia TpeHUSD Et?[iﬂllj;f:jigﬁlllff 0afa26
20 Jlaboparopnas pabota Ne3 "Onpenenenue bubnuoreka [JOK
ko3 duimenTa TpeHUS CKOIBKCHUS" https://m.edsoo.ru/ff0af8be
21 Pemenue 3agau no reme "3akonsl HeroToHAa. bubmuoreka [JOK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0afb8e
29 Cuna TSKeCTH U 3aKOH BCEMUPHOTO bubnuoreka [JOK
TATOTEHUS. Y CKOpEHHE CBOOOTHOTO MaCHHS https://m.edsoo.ru/ff0af044
23 VYpoxk-koHpepeHuus "JIBukeHue Tex BOKpYr https://urok.apkpro.ru/

T'paBUTAMOHHOTO LICHTpPA (COJ’IHC‘{HaH

81


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
https://m.edsoo.ru/ff0af044

YPOBEHb)

cucrema). ['anakruxu"

24 Pemrenne 3amau o reme "Cuiia TsbKECTH U bubnuorexa [JOK
3aKOH BCEMHUPHOIO TArOTeHUs" https://m.edsoo.ru/ff0af5f8

o5 [IepBas kocmMu4eckast CKOpOCTb. bubnuorexa [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuanbHON TOUKH.

26 AOcomoTHO TBEpIOE Teno. PaBHoBecHe bubnuotexa [JOK
TBEPJIOTO TeJa C 3aKPEIIIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpalleHUs

27 MowmeHnT cunsl. LlenTp TsixecTn https://urok.apkpro.ru/

28 Pemenne 3agau mo reme "MOMEHT CHITBI. bubmmoreka [JOK
LenTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME

29 "MexaHn4ecKoe IBUKEHUE bubmmorexa LOK

y . https://m.edsoo.ru/ff0b0408
BsauMmonelicTeue Temn
KontponbHas padota Nel o reme
30 "MexaHn4ecKoe IBUKEHUE Eubmorexa HOK
. . ' https://m.edsoo.ru/ffOb06ec
BsaumoneiictBue Ten
Nmnynsc Tena. Ummnynse cuisl. 3aKoH
31 COXpaHEHUs UMITyJIbca. YTPYTroe U bubmmorexa [JOK
P Y o pyr https://m.edsoo.ru/ff0b07fa
HEYIpYyroe B3auMoICHCTBHE

39 Pewrenue 3agau no reme "3akoH coxpaHeHUs bubnuoreka [JOK
nMmIyiasca' https://m.edsoo.ru/ff0b096¢c
VYpoxk-koH(pepenuus "PeakTUBHOE ABUKEHUE

33 p (epenn " g https://urok.apkpro.ru/

B MPUPOJIE U TEXHUKE
34 Mexanunueckasi paboTa U MOIIHOCTb bubnuoreka [IOK
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https://m.edsoo.ru/ff0b0a84

PaboTa cuibl TSDKECTH, CHITBI YIPYTOCTH U

bu6mmoreka [IOK

3 CHUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopuas padota Ned «Onpenenenue

36 paboTHI CHIIBI TPEHUS TIPH paBHOMe?HOM https://urok.apkpro.ru/
JBKEHUH TeJIa TI0 TOPU30HTAIBHOM
TTOBEPXHOCTH»

37 S;:;:HZHepmn u pabotsel. [loTeHuManbHas https://urok.apkpro.ru/

38 Kunernueckas sneprus. Teopema o bubnuoreka [JOK
KMHETUYECKON SHEPTUU https://m.edsoo.ru/ff0b0c32

39 3aK0H COXpaHEHUs YHEPTUN B MEXaHUKE https://urok.apkpro.ru/

40 JlaGopaTtopnast pabota No5 «M3yuenune bubnuoreka [JOK
3aKOHA COXPaHEHHUS SHEPTU https://m.edsoo.ru/ff0b12fe

41 KonebarenpHoe ABMIKEHHE U €TO bubnuorexa [JOK
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858

42 3aryxaromniue KojeOanus. BeiHyXIeHHbIC bubnuoreka [[OK
koJiebanus. Pesonanc https://m.edsoo.ru/ff0b20f0

43 MareMaTtuueckuii 1 NpyKMHHBIM MasiTHUKU https://urok.apkpro.ru/
Ypok-uccienoBanue «3aBUCUMOCTh Iepro/Ia

44 K:ﬂe6aHI/Iﬁ (?T )KeCTKO(?TI/I MPYKUHBI U I\I/)Iaccflbl bubmmorexa [JOK

https://m.edsoo.ru/ff0b197a

rpy3a»

45 [IpeBpaiieHue SHEPrUn MPU MEXaHUYECKUX https://urok.apkpro.ru/
KoJeOaHusIx

46 JIaGopatopHas pabota Ne6 «Ormpenenenue bubnuoreka [IOK

YaCTOTHI U II€pruoaa KoJieOaHMit MPY>KUHHOI'O

https://m.edsoo.ru/ff0blaec
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MadATHHUKaA»

Jlaboparopuas padora Ne7 «IIpoBepka

bu6mmoreka [IOK

47 HE3aBUCHUMOCTH IIepHoa KojaeOaHui rpysa,
pHOA py3 https://m.edsoo.ru/ff0b197a
MOJIBEIIICHHOTO K HUTH, OT MaCChI Tpy3a»
Mexanndeckue BoyHbI. CBOMCTBA
48 MEXaHHYEeCKHUX BOJIH. [IpomonbHbIC 1 bubmorera [JOK
P https://m.edsoo.ru/ffOb21fe
TOTIEPEYHBIE BOJTHBI
Vpok-koapepennus "MexaHNUeCKHE BOTHEI
49 P .. Qeperi . " https://urok.apkpro.ru/
B TBEpIOM Tene. CelicMUYecKre BOJTHBI
50 3ByK. PacnipocTpanenue u oTpakeHHE 3ByKa https://urok.apkpro.ru/
Vpoxk-uccnenopanue "Habmonenne
51 p a a " https://urok.apkpro.ru/
3aBHCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI
I'poMKOCTP 3ByKa M BBICOTA TOHA.
52 P fK https://urok.apkpro.ru/
AKYCTUYECKUI PE30HAHC
53 VYpoxk-koupepeHnius "YapTpa3ByK U bubnuorexa [JOK
MH(]pa3BYK B MPUPOJIC U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME
54 "3aKoHBI COXpaHCHH. MeXaHUJeCKue bubmorexa HOK
P " https://m.edsoo.ru/ffob25f0
K0JICOAHMS U BOJIHBI
KontponsHas padora Ne2 no teme "3aKoHbI
55 coxpaHeHus. MexaHn4YecKue KojieOaHus u https://urok.apkpro.ru/
BOJIHBI"
56 DIEeKTPOMarHuTHOE TOJIE. bubnmoreka [JOK
ONEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiiCTBa 3JIEKTPOMArHUTHBIX BOJH https://urok.apkpro.ru/
58 VYpoxk-koudepenuus "llkana bubnuoreka [IOK
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E)HGKTpOMaFHI/ITHBIX BOJIH. I/ICHOJIB3OBaHI/I€
E)JICKTpOMaFHI/ITHI)IX BOJIH IJIs COTOBOI>'I
cBs3n"

https://m.edsoo.ru/ff0b2fe6

VYpok-uccnenoBanue "M3ydueHue cBONCTB

bu6mmoreka [IOK

59 AJIEKTPOMATrHUTHBIX BOJIH C TIOMOIIBIO
P " H https://m.edsoo.ru/ff0b2c6c
MOOMIBLHOTO TenedoHa
Pemenue 3agau Ha onpeieIeHUe 4acTOThl U
60 A p HU https://urok.apkpro.ru/
JUTMHBI 3JIEKTPOMArHUTHOM BOJTHBI
61 DJIEKTpOMarHuTHasi MpupoJia CBETA. bubnuorexa [JOK
CxopocTth cBeTa. BoHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [IpsmonuneitHoe
62 acrpocrpaHeHnue csera. 3armennsa CoyHIa bubmorexa LOK
pavtipocIp ’ https://m.edsoo.ru/ff0b3658
u JIyHbI
3aKkOoH OTpaxxeHHs cBeTa. 3epkana. Pemenue
63 3a7a4 Ha IpUMEHEHNE 3aKOHA OTPAKEHUS bubmmorexa LOK
P ™ https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenomiienne cBeta. 3aKOH MPEIOMIICHUS bubnuorexa [JOK
cBeTa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHHE CBETA.
65 Hcnonb3oBanue MoJIHOTO BHYTPEHHETO Bubmmorexa LIOK
yIp https://m.edsoo.ru/ff0b3c5¢c
OTpa)XeHHsI B ONTHYECKUX CBETOBOJAX
Jlaboparopnas padota Ne§ "HccnenoBanue
3aBUCHUMOCTH YTJIa IPETOMIICHHUSI CBETOBOTO
66 " P " https://urok.apkpro.ru/
Ty4a OT yIJia MajeHus Ha TPpaHulle "BO3IyX-
cTexio""
67 Ypok-koHpepennus "Vcnons3oBanue https://urok.apkpro.ru/
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MOJIHOTO BHYTPEHHET'0 OTPaKeHUSI:
CBETOBO/IbI, OIITUKOBOJIOKOHHAS CBSI3b"

68 JIun3el. OnTHYecKas Cujia JIMH3BI bubmorera [JOK
' https://m.edsoo.ru/ffOb3f2c
bu6mmoreka [{OK
69 I1 0 i
OCTPOCHIE HIODPANCIIH B IHH3ax https://m.edsoo.ru/ff0b444a
JlabopaTtopHnas pabora Ne9 "Onpenenenue
70 ¢box EHOFI(Z aCETOﬂHI/IH u OHTHEeCKOﬁ CHUJIBI bubamorexa [OK
4 Iz " https://m.edsoo.ru/ff0b4206
coOMparoIIe JTNH3BI
71 VYpoxk-koudepennus "OnTudeckue JINH30BBIC bubnuotexa [JOK
npudops"” https://m.edsoo.ru/ff0cOa7e
72 ['ma3 xak ontuueckas cucrema. 3peHue bubmorexa [IOK
P https://m.edsoo.ru/ff0b4684
VYpoxk-koHpepennus "ledektsl 3penns. Kak
73 p (epenn " Jled p https://urok.apkpro.ru/
COXpaHUTh 3PECHUE
Paznosxxenue 6emnoro ceeta B ciekTp. OMBITHI
74 HproTona. CnoxeHue CrieKTpaabHbIX 1IBETOB bubmmorexa [TOK
' P B ' https://m.edsoo.ru/ffOc0f4c
Hucnepcus cBeta
Jlaboparopnas padota Nel0 "OmnbIThl 11O
75 Pa3IoKEHUIO OEJIOr0 CBETa B CIEKTP U bubnuoreka [JOK
BOCHPUSATHIO I[BETA MPEAMETOB MIPH UX https://m.edsoo.ru/ff0c0e2a
HaOIIOJCHUH Yepe3 [IBETOBbIC (PUIBTPHI"
VYpoxk-npaktukyMm "BonHOBBIE CBOMCTBA
76 CBeTa: AUCIIepCHsl, UHTEPPEPEHITUS U https://urok.apkpro.ru/
mudpakius”
77 OmnbiThl Pesepdopaa u muianerapHast MoJielb Bubmorexa LIOK

https://m.edsoo.ru/ff0c12a8
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aToma

78 [Toctrynatel bopa. Monens atoma bopa https://urok.apkpro.ru/

79 Henyckanne v noryionieHue CBeTa arOMOM. bubnuorexa [IOK
KBanTel. JInHEHUaThIE CIIEKTPHI https://m.edsoo.ru/ff0c144c

80 Ypoxk-nipaktukym "Habimroienre ciekTpoB bubnuotexa [JOK
ucnyckanus" https://m.edsoo.ru/ff0c1550

81 PannoakTuBHOCTH U €€ BHUIBI brbmmorexa LTOK

https://m.edsoo.ru/ff0c1672

82 Crpoenne atromHoro siapa. Hykimonnas bubnuotexa [JOK

MOJIENb https://m.edsoo.ru/ff0c18ac
bubnuorexa [JOK

83 PagnoaktuBHBIE TpeBparieHus. M30Tormsr httos://m.e dSO(E.Iru /ffoclald

84 Pemenne 3agau o teme: "PagnoakTuBHBIC bubnuorexa [JOK
npeBpanieHus" https://m.edsoo.ru/ff0clb4a

85 [Tepuon momypacnazna https://urok.apkpro.ru/

86 Ypok-koHpepenius "PagnoakTuBHbIS bubnuoreka [JOK
U3JIy4YCHHS B PUPOJE, MEUILIMHE, TEXHHUKE" https://m.edsoo.ru/ff0c2126

87 SnepHbie peakuyu. 3aKOHbI COXPaHEHUS bubnuorexa [JOK
3aps0BOTO U MaCCOBOIO YHCEI https://m.edsoo.ru/ff0c1c58

88 DHeprus CBA3M aTOMHBIX siziep. CBs3b MacChl bubnuoreka [JOK
U SHEPTrUuu https://m.edsoo.ru/ff0cld7a

89 PemeHH? 3aja4 1o reMe "SnepHele https://urok.apkpro.ru/
peakuuu

90 Peakuuu cunTesa u neneHus saep. bu6mmoreka [JOK
Ucrounuku sHeprun CosiHLA U 3BE3] https://m.edsoo.ru/ff0c1e88

91 Ypok-koHpepenus "SnepHast sHepreTuka. https://urok.apkpro.ru/
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JIe!CTBHS paluOAKTUBHBIX U3Iy4CHUN Ha
YKUBbIE OPraHU3MbI"

[ToaroToBka K KOHTPOJILHOU paboTe MO TEME
"DJIeKTpOMarHUTHOE TIOJIE.

bu6mmoreka [IOK

92
DneKTpoMarHuTHbIe BOJIHBL. KBaHTOBEIE https://m.edsoo.ru/ff0c223e
saBiIeHus"

KonTtponsnas pabora Ne3 no teme
"DJIeKTpOMarHUTHOE TIOJIE.

93 p https://urok.apkpro.ru/
DJIEKTpOMarHuTHbIE BOJIHBI. KBaHTOBBIE
SIBJICHHS"

94 [ToBTOpenue, o606menue. JlaboparopHsie bubnuorexa [JOK
paboTsl o Kypcy "B3aumoneiictBue Ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, o6o6menue. Pemenue

95 ACYCTHBIX M KAYECTBEHHBIX 3a/1a4 110 TEME Bubmmorexa [IOK
£) " A https://m.edsoo.ru/ff0c2572

TeroBbie MpoIECCHI
[ToBTOpeHue, o6oomenue. Pemenue
bu6mmoreka [JOK
96 pacyeTHBIX U KaYECTBEHHBIX 3aj1a4 I10 TEME
" . https://m.edsoo.ru/ff0c2a22
KIIJI TennoBbIX ABUTATENICH
[ToBTOpeHue, o6o0meHue. Pemenue
bubmuoreka [JOK

97 pacyYCeTHBIX U KaYECTBEHHBIX 3aJ1a4 110 TEME

" " https://m.edsoo.ru/ff0c2b30
KIII anexTpoycTaHOBOK

08 [ToBTOpeHue, 06006meHne. JlaboparopHbie bubmuoreka [JOK
paboTsI o Kypey "CBeToBbIe SIBIEHUS" https://m.edsoo.ru/ff0c2c52
[ToBTopenue, o0o6meHue. Padora ¢

P " bubnuoreka [IOK

99 TEKCTaMU 0 TeMe "3aKOHBI COXpaHEHUs B

MexaHuke"

https://m.edsoo.ru/ff0c2d6a
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100 [ToBTOpenue, 0606menue. Pabora ¢ 1 bu6moreka [JOK
texkcraMu 110 TeMe "Koiiebanus u BoJaHBI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, o6o6menue. Padora c 1 bubmmorexa [IOK
TekcraMu 110 TeMe "CBeTOBBIC ABJICHHS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 0606menue. Pabora c

102 TekcTamu 1o TeMe "KBaHTOBas U sifiepHas 1 https://urok.apkpro.ru/
¢uzuxa"

OBLIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 27

89


https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

NPOBEPSIEMBIE ITPEJAMETHBIE PE3YJIbTATHI OCBOEHHSI OCHOBHO# OEPA3OBATEJILHOI
MPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMS

7 KJIACC

Kon nposepsiemoro
pe3yJabTara

IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOI 00pa3oBaTe/bHOM
NMpoOrpaMMbl OCHOBHOTI'0 0011er0 00pa3oBaHusi

11

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUA

1.2

pas3jinvdaTh SBJICHHA II0 OIIMCAHUIO HX XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,

ACMOHCTPHUPYIOIUX JAHHOC (I)I/I3I/I‘IGCKOC SABJICHUC

13

pacro3HaBaTh MPOSBIECHUE W3YUYEHHBIX (DPU3HYECKUX SBICHUH B OKPY)KAaIOIIEM MHpE, B TOM
yucie (pu3nyeckue SIBICHUS B IPHPOAE, MPU ATOM IEPEBOIUTH IMPAKTUYECKYIO 3a1ady B

yueOHYI0, BBIJICIISITh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHK) (PU3HUECKUX SBICHUN

1.4

OIUCHIBATh H3y4YCHHBIE CBOICTBA Tel W (PU3MUYECKUE SIBICHMS, HCIONB3YS (DU3HUECKUE
BEJINYMHBI, IIPU ONMCAHMM IIPABUIBHO TPAKTOBATH (PU3UUYECKUI CMBICH HCHOIb3YEMBIX
BEJINYMH, HUX OO0O3HAUCHMSA U CAUHUIBI (PU3NYECKUX BEIHYUH, HAXOAUTH (HOPMYIIBL,
CBSI3BIBAIOIINE JAHHYIO (DM3MYECKYI0 BENWYHHY C IPYTHMMH BEIMYMHAMH, CTPOUTH T'paduKu

N3Yy4YCHHBIX 3aBHCUMOCTEH (bPI?)H‘lGCKI/IX BCJIIMYHH

15

XapaKTepu30BaTh CBOWCTBA Tel, (PU3MUECKHE SIBICHHUS M IPOIECCHI, MCHONB3YSI H3ydICHHBIC
3aKOHBI, TPH 5STOM JaBaTh CIIOBECHYI0 (DOPMYJIHpPOBKY 3aKOHa M 3aIlHUCBIBATh €T0

MAaTEMAaTH4C€CKOC BBIPAKCHUEC

1.6

OOBSCHITH (pU3MUECKUE SBICHUS, IPOIECCH W CBOWCTBA TEN, B TOM YHCIC M B KOHTEKCTE
CUTyalllil TPaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa: BBIABIATH PUINHHO-CIICICTBEHHBIC
CBSI3U, CTPOUTH OOBSCHEHWE M3 1 — 2 JIOTMYECKUX MIaroB ¢ onopoi Ha 1 — 2 M3Y4EeHHBIX

CBOICTBa (PM3MUCCKUX SBIICHUH, (PU3MIECKHIX 3aKOHA MIIA 3aKOHOMEPHOCTH

1.7

pemate pacu€THbIC 3amauu B 1 — 2 mAeHCTBUS, HCHONB3YS 3aKOHBI M (DOPMYIIBI, CBSI3BIBAIOIINE
(m3HUecKre BEMTUYMHBI: Ha OCHOBE aHAJIM3a YCJIOBHS 3aJaud 3alMCHIBATH KPATKOE YCIIOBHE,
MOACTaBIATh (pU3WYEeCKne BEMWYMHBEI B (OPMYJIBl M IPOBOAWUTH pacdEThl, HAXOAUTDH
CIIpaBOYHBIC JaHHBIE, HEOOXONMMEBIC IS pEIIeHUs 3agad, OLEHHBATH PEaJHCTHIHOCTD

MTOJTyYSHHOH (U3NIECKON BETMINHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOYKHO PEIINTh NMPH TOMOIIN (PH3MYECKUX METOHOB, B
OITMCAHUH HCCIICIOBAHUS BBIACISITH MPOBEPsIieMOe IPEAIONOKeHHE (THIIOTE3Y), pa3iuiaTh H
HHTEPIIPETHPOBATH TONYyYSHHBIH Pe3yIbTaT, HAXOJUTh OIIHOKA B XOZAE OIBITA, JeJIaTh BBIBOIBI

0 €ro pe3yIbTaTaM

1.9

MIPOBOAUTH OIBITHI 10 HAOMIONCHUIO (PU3WYCCKUX SBICHUH MM (DU3MIESCKUX CBOWCTB TeIl:
(hOpMyITHpPOBATh TIPOBEPSEMBIC MPEATIONOKECHUS, COOMPATh YCTAaHOBKY W3 MPEIJIOKEHHOTO

000pyIOBaHMs, 3aMMUCHIBATE X0 OIBITAa U (DOPMYITHUPOBATH BHIBOIBI

1.10

BEITTONTHATE TIPSIMBIC M3MEPEHHUS C HUCIONB30BAHHEM AaHAJOTOBBIX W IHU(POBBIX IMPUOOPOB,

3aIHUChIBATH TTOKA3aHMS TPUOOPOB ¢ YUETOM 3aJJaHHOH aOCOTFOTHOM MOTPEITHOCTH U3MEPEHHUI

111

MPOBOJIUTh HCCIICIOBAHUE 3aBUCUMOCTH OJHOH (DH3MUYECKOH BEIMYWHBI OT JAPYrod C
HCIIOJIb30BAHUEM MIPSIMBIX U3MEPEHUH, y4acTBOBATh B INIAHMPOBAHUH YUICOHOTO MCCIICIOBAHMS,
CcOOMpaTh YCTAHOBKY W BBIMOJHATh U3MEPCHHUSI, CIICAYS MPEII0KCHHOMY IIIaHy, (PUKCHPOBATh
pe3yabTaThl TOTYYCHHOW 3aBUCUMOCTH (DU3MUECKUX BEJTMUWH B BUJC MPEI0KESHHBIX TaOIUI] 1

I’pa(l)I/IKOB, JACJIaTh BBIBOABI 110 pE3yjIbTaTaM HCCICAOBAHUA

1.12

OpOBOAUTH KOCBECHHBIC U3MEPCHUA (1)I/ISI/I‘ICCKI/IX BCJIINYMH, CIICOYS HpeI[J'IO)KeHHOﬁ HHCTPYKIHUU:

IOpU  BBIIIOJIHCHHUN H3MepCHHI>'I COGI/IpaTL OKCIICPUMCHTAJIbHYIO YCTAaHOBKY W BbIYUCIIATH




Kon nposepsiemoro IIpoBepsieMble IpeAMETHBIE Pe3yJIbTATHI OCBOCHHS OCHUBHOH bﬁi)amBaTeanoifl
pe3yJbrara NPOrpaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus
3HAYCHUE UCKOMOH BEITHYMHEI
1.13 COOJIIOIaTh MPABUIIA TEXHUKU O0€30MACHOCTH MU paboTe ¢ 1ab0opaTopHBIM 000PyIOBaHUEM
yKa3bIBaTh MPUHIMIEI JEHCTBUS MPUOOPOB M TEXHHYESCKUX YCTPOWCTB, XapaKTEPH30BATh
114 MPUHIMIIBL JEWCTBUS W3YYCHHBIX TPHOOPOB M TEXHUYECKUX YCTPOWCTB C IOMOIIBIO HUX
' OITUCAHU, UCIIONB3YsI 3HAHUS O CBOUCTBAX (hU3MUECKUX SIBICHUN U HEOOXOMMBbIe (hrU3UIeCKUue
3aKOHBI M 3aKOHOMEPHOCTH
MPUBOIUTE MPUMEPHI (HAXOMUTh MH(OPMAIIHIO O MpUMEpax) MPAKTUIECKOrO HCIIOIh30BAHUS
e (U3HYECKUX 3HAHWN B MTOBCETHEBHOM JKU3HU JUIS 0OSCIICUeHUsT OE30MaCHOCTH TIPU OOpaIICHUH
. ¢ TpubOpaMH U TEXHUYECKHMMH YCTPONUCTBAMH, COXPAaHEHHUS 37I0POBbs U COONIOJECHUS HOPM
9KOJIOTMYECKOT0 MOBEICHUS B OKPYIKAIOIIEH cpeie
OCYHICCTBJIATH OT60p HUCTOYHUKOB I/IH(I)OpMaLlI/II/I B CCTU I/IHTepHeT B COOTBECTCTBUU C 3aIaHHBIM
116 IIOUCKOBBIM 3allpOCOM, Ha OCHOBE HUMEIOIIUXCA 3HaHUM U IyTEM CpPaBHEHUs pa3IU4HBIX
' HMCTOYHHUKOB BBIJIETATH HH(pOPMAIHIO, KoTopast SIBIISIETCS IIPOTHBOPEUUBOU
WJT MOXKET OBITh HEIOCTOBEPHOU
WCTOJIB30BATh TPH BBIIONHEHUHM YYCOHBIX 3aJaHWH HAYYHONONYISIPHYIO JHTEpaTypy
117 (U3UYECKOTO COMEpKAaHUs, CIPABOYHBIC MaTepHalibl, Pecypchl cetn VIHTEpHET, BiIaaeTh
' npuéMaMy KOHCIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHMs HWHGOpPMAIMK W3 OXHOH 3HAKOBOU
CUCTEMBI B JIpYr'yIO
CO3lIaBaTh COOCTBEHHBIC KpaTKWE IMHChbMEHHBIE W YCTHBIE COOOIICHHS Ha OCHOBE 2 — 3
HMCTOYHUKOB MH(POPMAITUH (PH3HYECKOrO CONEPKAHUS, B TOM YHCIE IyOIHYHO AeiaTh KpaTKue
1.18 COOOIICHHsI O pe3yabTaTax IPOSKTOB WM YYEOHBIX HCCIICAOBAaHWH, MPU DTOM TIPaMOTHO
WCTIOJIB30BATh M3YUCHHBIN MOHATHHHBIN anmapar Kypca (U3HKH, COMPOBOXKAATH BBICTYIIIICHUE
npe3eHTaIuen
IIpY BEHITOTHEHNH YYEOHBIX IPOEKTOB M MCCIICAOBAHUN PAaCIpENeNTh O0SI3aHHOCTH B TPYIIIIE B
119 COOTBETCTBHHM C MOCTABJICHHBIMH 3aJadaMi, CJICOUTH 32 BHIIONHCHHWEM IUIaHA JEHCTBHM,
' aJIeKBaTHO OIICHWBAaTh COOCTBEHHBIH BKJIAJ B JAEATEIBHOCTH TPYIINEBI, BBICTPaUBAThH
KOMMYHUKATHBHOE B3aUMOJCIHCTBIE, YIUTHIBAsI MHEHHE OKPY)KAIOIINX
8 KJIACC
Kon . .
HpoBepsIEMOro [IpoBepsieMble npeAMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTeJbHOI MPOrPaMMBbI
pe3yJibraTa OCHOBHOTI0 00111€er0 00pa3oBaHUA
11 HCIIONIb30BATh TTOHSATHUS
12 pa3nmuvaTh SBICHHS IO OIUCAHWIO WX XapaKTePHBIX CBOWCTB M HAa OCHOBE OITBITOB,
' JEMOHCTPHPYIONINX TaHHOE (PU3UIECKOE SIBICHUE
pacro3HaBaTh MPOSIBIICHUE H3YICHHBIX (DU3MUCCKHUX SIBICHUH B OKPYXAIOIIEM MUPE, B TOM YHCIIC
1.3 (u3HYecKue SBICHUS B MPHPOJAC, IIPU ITOM IEPEBOMUTH MPAKTUYECKYIO 3a1ady B y4eOHYIO,
BEIJICIISATH CYIIECTBEHHBIC CBOMCTBA (MIPU3HAKH) (PH3MUCCKUX SBICHUI
14 OITUCHIBATh W3yYCHHBIC CBOMCTBA Tl U (PUIMUCCKHE SBICHUS, UCTIONB3YS (HU3NICCKUE BEITHYH-
' HBI, TIPA OIMCAHWHU TIPABHIBHO TPAKTOBATh (PH3MYCCKUH CMBICI HCIIONB3yEMBIX BEIHYHH,




Kopg
NpoBepseMOro
pe3yJbTarTa

. YDPOBEHb) .
HpOBepﬂeMIﬂe HpeIlMeTHI)Ie pe3yJI])TaT])I OCBOCHHUSA OCHOBHOHU Oé)pa30BaTeJII)HOI/I HpOFpaMMbI

OCHOBHOT0 00111er0 00pa3oBaHus

0003HAUYCHUS U CAUHUIBI (1)I/I3I/I'-IGCKI/IX BCIIMYMH, HAXOAUTb (bOpMy.]'II)I, CBA3BIBAIOIIUEC NTAaHHYIO
(bPISH‘IeCKy}O BCIIMYMHY C APYIrMMHU BCIWYUHAMU, CTPOUTH I‘pa(l)I/IKI/I N3YyYCHHBIX 3aBUCUMOCTEN

(bHSH‘IeCKI/IX BCINYNH

15

XapaKTepu3oBaThb CBOICTBa TCI, Q)HSHHGCKI/IG SABJICHUSA W IIPOLCCChbI, HCIOJIb3ysI HU3YYCHHBIC
3aKOHbI, IIpU 3TOM JaBaTb CJIOBECHYIO (1)OpMYJ'II/IpOBKy 3aKOHa M 3alliCblBaTb €TI0

MaTeMaTH4C€CKOC BbIPAKCHUEC

1.6

OOBSACHATH (PU3MUECKUE TPOIECCHl M CBONCTBA Tel, B TOM YUCIE U B KOHTEKCTE CHUTYyaluit
MPAaKTUKO-OPUEHTHPOBAHHOTO XapakTepa: BBIABIATh IMPUUYMHHO-CICICTBEHHBIE CBSA3H, CTPOHUTH
o0bsicHeHUE U3 1 — 2 JIOrMYecKUX MIaroB ¢ MOMOIIbi0 1 — 2 M3ydEeHHBIX CBOWCTBA (PU3NUECKUX

SBJICHUH, (PU3NUECKIX 3aKOHA W 3aKOHOMEPHOCTH

1.7

pemaTth pacyéTHbIE 3a/laud B 2 — 3 JEMCTBUA, UCTIONb3Yd 3aKOHBI M (HOPMYJIbI, CBA3BIBAIOIINE
(u3MUecKre BEIMUYUHBI: HA OCHOBE aHANM3a YCJIOBHS 33Ja4M 3allMCBIBATh KPAaTKOE YCIIOBHE,
BBISIBJISITh  HEIOCTATOK JIAHHBIX JUIS PELIeHHs 3ajJayd, BbIOMpaTh 3aKOHBI U (HOPMYIIHI,
HEOOXOAUMBIE JJisi €€ PEelICHUs, MPOBOMUTH PAacdyEéThl UM CPaBHHUBATH IMOMYYCHHOE 3HAYCHUE

(1)1/131/1“1601(0]71 BCJIIMYHWHBI C U3BECTHBIMU JaHHBIMHA

1.8

pacnio3HaBaTb HpO6JICMBI, KOTOPBIC MOKHO PpEIIUTh IpU IMOMOUIN q)HSI/IIJCCKI/IX MCTOIOB,
HCIOJIB3YsA OINMCAaHUC MCCICAO0BAaHUSA, BBIACIATH MNPOBEPACMOC MPEAIOI0KEHUE, OICHHUBATH

MPaBUJIBHOCTD MOPsAAKa MPOBECACHHUA NUCCIIEAO0OBaHWsA, N€JIaTh BbIBOIbI

1.9

MIPOBOAUTH OMBITHI TI0 HAOMIOACHUIO (PU3NYECKUX SIBICHUN WM (DU3NYECKHX CBOWUCTB TEN:
($hOpMyITHUpPOBAaTh TPOBEPSEMBIC IPEIINONIOKEHUS, COOMpPAaTh YCTAaHOBKY H3 MPEATI0KECHHOTO

000pyIOBaHNs, OUCHIBATH X0/ OBITA U OPMYIUPOBATH BHIBOMBI

1.10

BEITONHATE MPSAMBIE H3MEPEHHS C HCIIONB30BAHMEM AHAIOTOBBIX NPHOOPOB U  JATIMKOB
(M3HYECKUX BENWYHH, CPAaBHUBATH PE3YNIBTATHl U3MEPCHHH € y4ETOM 3alaHHOM abCONMIOTHOMN

MO PELIHOCTH

111

MIPOBOANTH UCCIICIOBAHNE 3aBUCUMOCTH OTHOU (PU3UIECKOI BETHMYMHEI OT APYTOH € HCIOIH30Ba-
HUEM MpPSMBIX U3MEPEHUH: IUIAHUPOBATH HCCIIEIOBAHME, COOMPATH YCTAHOBKY M BBHIIIONHSTH
U3MEpPeHHS, CIenys MpeyIOKCHHOMY IUIaHy, (UKCHPOBATH pE3YNIbTAThl  ITONyICHHON

3aBHCHMOCTH B BUJC Ta6.HI/II_[ u Fpa(i)I/IKOB, ACJIaTh BBIBOIKI 110 PE3YJIbTaTaM UCCICIOBAHUA

1.12

MIPOBOANTH KOCBEHHBIC M3MEPEHUS (DPM3MYCCKUX BEMUYMH: IUIAHHPOBATH M3MEPEHUs, COOMPATh
JKCIEPUMEHTAIIBHYIO YCTAaHOBKY, CII€AYs NMPEAIOXKEHHOW MHCTPYKLMH, U BBIUUCIATH 3HAUEHUE

BCIIMYHUHBI

1.13

COOJTFOIATh MpaBHIIa TEXHUKU 0€30MTaCHOCTH MPH padoTe ¢ 1abopaTOpHBIM 000PYI0BaHUEM

1.14

XapaKTepu30BaTh TMPHHIUIEI ACHCTBHS W3YyYCHHBIX NPUOOPOB M TEXHUYECKUX YCTPOHUCTB C
OIOPOIl Ha WX OMHMCAHMS, HCIIONB3YS 3HAHHUS O CBOUCTBAX (PU3HUYCCKUX SBICHUI W HEOOXOANMBIE

(u3HIecKre 3aKOHOMEPHOCTH

1.15

pacro3HaBaTh MPOCTBIE TEXHUYECKUE YCTPOMCTBA M M3MEPUTEIBbHBIC MPUOOPHI MO CXeMaM M
CXEMaTHUYHBIM PUCYHKAaM, COCTaBIIATh CXEMbI 3JIEKTPUYECKHUX LeNeill ¢ MOcieoBaTeIbHbIM U
MapajuleJIbHBIM  COSIMHEHHEM D3JIEMEHTOB, pas3jiddas YCIOBHble OOO3HAUYEHHUS 3JIEMEHTOB

OJICKTPUUYCCKUX neneu

1.16

OPUBOANTL HPHUMEPBI (HaXOZ[I/ITB I/IH(l)OpMaI_II/IIO 0 HpI/IMean) MPAaKTUICCKOI'0 HCIIOJIb30BaHUA
(1)PI3PI‘{CCKI/IX 3HAHUN B MOBCEIHEBHOM KWU3HU JJISI obecreueHuss 0€30I1aCHOCTH npu O6paH_ICHI/II/I

C an/I60paM1/1 U TCXHUYCCKHUMU YCTpOﬁCTBaMH, COXpaHCHUA 30POBbIA U CO6J'IIOI[€HI/ISI HOpM




Kopg
NpoBepseMOro
pe3yJbTarTa

. YDPOBEHb) .
HpOBepﬂeMIﬂe HpeIlMeTHI)Ie pe3yJIBTaT])I OCBOCHHUSA OCHOBHOHU Oé)pa30BaTeJII)HOI/I HpOFpaMMbI

OCHOBHOT0 00111er0 00pa3oBaHus

9KOJIOTHYECKOT 0 ITOBE/ICHHS B OKpY’Karolel cpeze

1.17

OCYHICCTBJISITh ITOUCK I/IH(l)OpMaHI/II/I (bPIBPI‘-IeCKOFO COICpKaHUA B CCTU I/IHTepHeT, Ha OCHOBC
UMEIOIIMXCS 3HAHUH U HYTCM CpaBHCHUA  JOMOJHHUTCIbHBIX HCTOYHUKOB  BbLACIATH

I/IH(l)OpMaIII/I}O, KOTOpas sABJISICTCA HpOTHBOpC‘lHBOﬁ WA MOKET OBITH HCI[OCTOBCpHOﬁ

1.18

HCIOJIb30BATh TMPU  BBIINOJHCHUU yqe6H1>1x 3aJlaHui HAYYHO-MOIIYJSIDHYIO  JIMTEPATYPY
(bHSH‘{eCKOFO COACpKaHUsA, CIHPAaBOYHBIC MAaTCpHaJIbl, PECYPCbl CCTU I/IHTepHCT; BJIaACTH
HpI/IéMaMI/I KOHCIICKTUPOBAHUA TCEKCTA, npe06pasoBaHH51 I/IH(I)OpMaIII/II/I U3 OJHOHW 3HaKOBOH

CHCTEMBI B JPYTYIO

1.19

CO371aBaTh COOCTBEHHBIEC IIMCEMEHHBIC U KPATKUE YCTHBIE COOOIICHHUS, 0000111ast HHPOPMAIIHIO U3
HECKOJIBKUX HCTOYHHKOB (DM3UYECKOIO COAEPXKAaHHs, B TOM YHCIE IyONWYHO NPEACTaBISATH
pe3yNbTaThl MPOEKTHOM MM HCCIEHOBATENbCKOW JESITENbHOCTH, IpU 3TOM TI'PaMOTHO
UCTIONIB30BAaTh M3YUCHHBIN MOHATHHHBIA ammapaT Kypca (pU3MKH, CONPOBOXIATH BBICTYILICHHE

npe3eHTaIuei

1.20

MIPH BBIMOJIHEHUH y4eOHBIX MPOSKTOB W MCCIENOBAHUHN (DU3MUYECKUX MPOIECCOB PACIPEACTATh
00513aHHOCTH B TPYIIIE B COOTBETCTBUH C MTOCTABICHHBIMH 3aJ1a4aMH, CIICTUTh 32 BBHITIOJTHEHHUEM
MJjaHa JCHCTBUA W KOPPEKTHPOBATh €ro, aJeKBaTHO OICHUBaTh COOCTBEHHBIA BKJIa] B
JIESITENIbHOCTh TPYIIIBI, BEICTPAWBAaTh KOMMYHHUKAaTHBHOE B3aUMOCHCTBHE, POSBIISISI TOTOBHOCTh

paspemaTh KOH(QIMKTHI

9 KJIACC

Kox
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nNpeaMeTHBIE Pe3yJbTAThI 0CBOCHUS OCHOBHOI 00pa3oBaTe/ibHOM
NMPOrpamMMbl OCHOBHOI'0 00111ero 00pa30BaHus

11

HCIIOJIB30BATh N3YUCHHBIC ITOHATUA

1.2

pasin4daTth SABJICHHA 110 OINHCAHUIO HX XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,

JEMOHCTPHUPYIOIINX TaHHOE (PU3UIECKOE SIBICHUE

13

pacIo3HaBaTh MPOSIBIICHUE H3YICHHBIX (DM3MUECKUX SIBICHUN B OKPYKAIOIIEM MUPE, B TOM UHCIIE
(m3HUecKue SBICHUS B IMIPUPOJE, IPH 3TOM MEPEeBONUTH MPAKTUYECKYIO 3a1ady B y4eOHYIO,

BBIJICTISITH CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKH ) (GU3HUESCKUX SBICHUN

1.4

OIUCHIBATh W3y4YCHHBIC CBOMCTBA TeT W (PU3WYECKHE SBICHUS, WCIONB3Ys (U3MUECKHE
BEJIMYMHBL, TIPU OITMCAHUH TPABIIIBHO TPAKTOBATh (PH3MUCCKUI CMBICIT UCIIONB3yEMBIX BEIHUIHH,
0003HAYCHNSI W SIUHHIBI (DU3UYECKUX BEIMYWH, HAXOMUTH (DOPMYIIBI, CBSI3BIBAIOIINE TAHHYIO
(PM3HYECKYIO BENWYMHY C APYTUMH BEITUYMHAMH, CTPOUTH Tpa)UKH MU3YyUEHHBIX 3aBHCHMOCTEH

(I)I/ISI/ILICCKI/IX BCIIMYMH

15

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3MUCCKUE SIBJICHUS U MPOLECCHI, HCIONB3YS H3yYCHHEIC
3aKOHBI, TPH OSTOM [aBaTbh CIOBECHYIO (POPMYITHUPOBKY 3aKOHa W 3allCHIBATH €ro

MaTEMaTUUCCKOC BBIPAKCHHUE

1.6

00BACHATH (1)PI31/I‘IGCKI/I€ IpoueccCol " CBOICTBa TCJII, B TOM 4YHUCIC KU B KOHTCKCTC CI/ITyaL[I/Iﬁ
MPAaKTUKO-OPUCHTUPOBAHHOI'O XapaKTEpa: BBIABIATL NMPUYUHHO-CICACTBCHHBIC CBA3U, CTPOUTH
00bsicHeHHE U3 2 — 3 JIOTMYECKHUX IIaroB C IIOMOIIBIO 2-3 HN3YUYCHHBIX CBOMCTBa (1)I/ISI/I‘ICCKI/IX

ﬂB.]'IeHPIfI, (1)H3H‘IGCKI/IX 3aKOHa WJIM 3aKOHOMCPHOCTHU




Kox
MPOBEPAEMOro
pe3yJbTara

ypoBeHb) .
IIpoBepsiemble npeMeTHBIE Pe3yJabTATHI 0CBOEHHSI OCHOBHOM 00pa30BaTeIbHOM

nmporpaMmmbl OCHOBHOI'O 0611161"0 06pa30BaHI/Iﬂ

1.7

peuath pacu€THbIC 3aauu (OIMUPAOLINECcs] Ha cUCTeMy U3 2 — 3 ypaBHEHUIT), HCIOIb3Ys 3aKOHBI
u GopMynbl, CBSA3BIBAIOIIME (PU3HMUECKHEe BEIWYMHBL: Ha OCHOBE aHajM3a YCIOBUS 33/1a4d
3aIlUChIBATh KPAaTKOE YCIIOBHE, BBISBIIATH HENOCTAIOLINE MM M30BITOYHBIE JTAaHHBIC, BRIOMPAThH
3aKOHBI U (OPMYJBI, HEOOXOAUMBIE [UIS pELIeHUs, IPOBOAUTH pacyéTbl U OICHUBATh

PCATMCTUIHOCTD NOJTYYEHHOI'O 3HAYCHU A (bHSH‘IeCKOﬁ BCIIMYMHBI

1.8

paciio3HaBaThb HpO6J'IeMLI, KOTOPbI€ MOXKXHO PCIIUTD IIPU ITOMOIIN (1)I/I3I/II{GCKI/IX METOA0B, UCIIOIb3YsL
OIMUCAHUC HWCCIICAOBAHNs, BBIACIIATH IIPOBEPACMOC MPEAIOIO0KCHNE, OLUCHHBATH IIPABUJIBHOCTDH
MopsiAKa IMPOBCACHUS UCCIICA0BAaHUs, N€IaTh BBIBOAbI, MHTCPIIPETUPOBATL PE3YJIbTAThI Ha6J'IIO}Z[eHI/II‘/‘I

H OIIBITOB

1.9

IPOBOIUTH ONBITHl 1O HAOMIONECHUIO (DPU3MYECKUX SBICHUN WM (DU3UYECKHX CBOWUCTB TEN:
CaMOCTOSATENIFHO COOMpPATh YCTAHOBKY M3 M30BITOYHOrO HabOpa 000pyIOBaHUS, ONUCHIBATH XOJ

OIIBITA U €T0 Pe3yJIbTAThI, POPMYIHUPOBATH BEIBOABI

1.10

MIPOBOAUTH TPH HEOOXOAWMOCTH CEPUI0 MPSMBIX H3MEPEHHUH, ONpenersis cpelaHee 3HAaYCHHE
n3MepsieMoi BeNn4MHBI ((POKyCHOE pacCcTOSHHE COOMparomiei JIMH3BI), 0OOCHOBHIBATH BBHIOOP

crioco0a u3MepeHus (M3MEPUTENBHOTO prbdopa)

111

MIPOBOJUTH HCCJIEAOBAHUC 3aBUCHUMOCTEH (bI/I?)I/IquKI/IX BCIIMYHUH C HCIIOJIB30BAHUEM IMPIMBIX
W3MEPCHHH: TUIAaHHPOBATh HCCIEAOBAHHME, CAMOCTOSATEILHO COOMPATh YCTAaHOBKY, (DUKCHPOBATH
pe3ynbpTaThl  TONYYEHHOW  3aBUCHMOCTHM  (PM3MYECKMX  BENIMYMH B BHAE  TaOmuI

1 Tpah)uKOB, /ICNIaTh BEIBOIKI IO PE3YJIBTaTaM HCCICIOBAHUS

1.12

MIPOBOANTH KOCBEHHBIE M3MEPEHUS (PM3NUYECCKUX BEIMUYHH: IUIAHUPOBATH M3MEPEHHsI, COOMpPATh
JKCIEPUMEHTAIIBHYIO YCTAHOBKY U BBIIIOJIHATh U3MEPEHMUS, CIEeys NPEAS0KEHHON HHCTPYKLMH,
BBIYMCIISITh 3HAUEHUE BEJIMUMHBI M aHAJIM3UPOBATh IOJIyUYE€HHBIE pe3ysbTaThl C YUETOM 3aJaHHON

TIOTPENIHOCTH U3MEPEHUM

1.13

COOJTFOJIATh MpaBHIIa TEXHUKU 0€30MTaCHOCTH MpH padoTe ¢ 1abopaTOpHBIM 000PYI0BaAHUEM

1.14

pa3nuyaTh OCHOBHBIC NPHU3HAKM HW3YYEHHBIX (H3MYECKUX Monenel: MaTephallbHas TOdKa,
a0COIIOTHO TBEPIOE TENO, TOYCYHBIN NCTOYHHUK CBETA, JIy4, TOHKAs JIMH3A, IUIAHETApHAS MOJICIb

aToMa, HYKJIOHHas MOAECJIb aTOMHOTI'O Apa

1.15

XapaKTepU30BaTh IMPHHIUIEI ACHCTBUS H3YUEHHBIX NPHOOPOB M TEXHUYECKHX YCTPOUCTB C
OIOPOIl Ha WX OMHMCAHMS, HCIIONB3YS 3HAHUS O CBOMCTBAX (PM3MUYECKUX SBICHUI W HEOOXOANMBIE

(hr3nyecKre 3aKOHOMEPHOCTH

1.16

HCIOJBb30BATh CXEMbl M CXEMaTUYHble PHUCYHKHM M3YYEHHBIX TEXHMYECKHX YCTPOMCTB,
HU3MEPUTENBHBIX IIPHOOPOB M TEXHOJIOTMIECKUX MTPOLIECCOB IPH PEIICHUN YIEOHO-TIPAKTHIECKUX
3a7ad, ONTHYECKHE CXEMBI IS IMOCTPOCHUS M300pa’keHMH B ITIOCKOM 3epKajie M coOmparomeit

JIMH3C

1.17

MPUBOIUTH MPUMEPHI (HaXOOUTh MH(POPMALIHIO O IpUMeEpax) MPaKTUIECKOTO UCIIOIB30BaHUS (-
3WYECKUX 3HAHWH B IMOBCENHEBHOM JKM3HU M oOecrieueHHs O€30MacHOCTH MpU OOpalleHud
c mpuOopaMi M TEXHUYECKUMH YCTPOHCTBAMH, COXpaHEHUS 3HOPOBbS W COONIOACHHUS HOPM

JKOJIOTHYECKOT0 MTOBECHUS B OKPYKAIOIIEH cpeJie

1.18

OCYIICCTBJIAITL  ITOUCK I/IH(I)OpMaI_II/II/I (bl/ISI/I‘ICCKOFO COACPXKAHUA B CCTH I/IHTepHeT,
CaMOCTOATCIIbHO (1)OpMy.]'II/Ip}7${ MMOUCKOBBIHN 3arpocC, HaXOAUTHh ITYTHU OMPEACICHNA JOCTOBCPHOCTU

nonyquHoﬁ I/IH(l)OpMaLII/II/I Ha OCHOBE MMEIOIIMNXCS 3HAHUM U JONOJIHUTENbHBIX MICTOYHHUKOB

1.19

WCIOJBb30BATh MPH BBINOJIHEHUH YYEOHBIX 3aJaHUd HAayYHO-TIOMYJISIPHYIO JIMTEpaTypy




Kon ypoBeHb) B
HpPOBEpPsIEMOro IIpoBepsiemble npeMeTHBIE Pe3yJabTATHI 0CBOEHHSI OCHOBHOM 00pa30BaTeIbHOM
pesyJibTaTa NMPorpaMMbl OCHOBHOI0 0011ero 00pa3oBaHus
(U3UYECKOTO COflep)KaHMs, CIIPaBOYHBIE MaTepUallbl, pecypchl ceTh VIHTepHeT; BianeTb
npuéMaMn KOHCIIEKTHPOBaHMs TeKcTa, IHpeoOpa3oBaHHMs WH(GOPMAIMU W3 OJHOHW 3HAKOBOM
CHCTEMBI B JIPYTYIO
CO371aBaTh COOCTBEHHbIC NUCHMEHHBIC M YCTHBIE COOOLICHMS Ha OCHOBE HH(OpManuu u3
HECKOJIBKUX HMCTOYHMKOB (DU3UYECKOrO COACpKAaHUS, MYyONMYHO NpPENCTABIATH PE3YyIbTaThl
1.20 MPOCKTHON WM HCCIEOBATEIbCKOM MNESATEIBHOCTH, INPU 3TOM TIPAMOTHO HCIIOJNB30BATh
W3yYCHHBIH TOHATUIHBINA anmapaT U3y4aeMoro paszena (U3MKH U CONPOBOXKAAThH BHICTYIIJICHUE
npe3eHTaIuel ¢ y4éToM 0COOEHHOCTEN ayAUTOPUN CBEPCTHHKOB
IIPU BBINOJTHEHNH yYEOHBIX IMPOEKTOB M HCCIEIOBAHUM (PU3MUECKUX IPOIIECCOB PACIIPEICIIATH
00s13aHHOCTH B TPYIIIIE B COOTBETCTBUHU C MOCTABJICHHBIMH 33Ja4aMH, CICIUTH 3@ BBIITOJHCHUEM
1.21 IUIaHa JeHCTBUII M KOPPEKTHpOBaTh €ro, aJEeKBaTHO OLEHHBATH COOCTBEHHBIM BKIAT B
JeATENIBHOCTD IPYIIIBI, BBICTPANBAaTh KOMMYHUKATHBHOE B3aMMOJICHCTBHE, IPOSIBIISAS TOTOBHOCTh
paspemaTh KOH(QIMKTHI
IMPOBEPSIEMBIE DJIEMEHTbBI COAEPKAHUS
7 KJIIACC
Kox Kox

pa3aesia 3JIEMEHTA

HpOBeprEMLIe 3JEMEHTDI COACPKAHUA

®U3UKA U EE POJIb B TIO3HAHUW OKPYXAIOIIETO MUPA

®usnka — HayKa o mpupoje. SBneHus npupoabl. PU3NUecKUe SIBJICHUS: MEXaHHYECKUE,

11
TETJIOBBIC, SIEKTPUICCKUE, MATHUTHBIE, CBETOBEIE, 3BYKOBEIC

19 Ousnyeckne BenwuuHbL. M3Mepenue ¢usnyeckux BenuuuH. Dusnyeckre MprOOPHI.
[TorpemraocTs n3Mepernii. MexxayHapoHasi CUCTEMa eTUHUIT
EcrecTBeHHOHayYHBI METOZA TO3HAHMS: HAOIIOACHHE, MOCTAHOBKA HAYYHOI'O BOIIPOCA,

1 1.3 BBIJIBIDKEHHE THITOTE3, SKCIIEPUMEHT 10 IMPOBEPKE TUIOTE3, O0BACHEHUE HAOIIOIaeMOTO

SIBIICHUS

1.4 Onucanre GU3NICCKUX SIBJICHHHA C TIOMOIIBIO MOZETICH
[IpakTHueckue paboTHI:
H3mepenue paccTossHAMN.

15 H3mepenne 00bEéMa KHIKOCTH U TBEPIOTO TeA.
OmnpenencHre pa3MepoB MaBIX TEIl.
Usmepenne Ttemmeparypsl IpH IIOMOIIM JKHAKOCTHOIO TEPMOMETpa M JaTYHKa
TeMITepaTyPhI

MNEPBOHAYAJIBHBIE CBEJAEHW A O CTPOEHUU BELLIECTBA

21 CtpoeHHne BeIecTBA: aTOMBI M MOJIEKYJTBI, MX pa3Mepbl. OIBITH, JOKA3hIBAIOIIHE

IMICKPETHOE CTPOCHHUE BEIIECTBA
) 22 JBmxenne dacTur BemectBa. CBs3p CKOPOCTH ABIDKCHUS YaCTHI[ C TEMIEPaTYpOH.

BpoyHoBcKkoe nBrkenue, U dy3us

2.3 B3anMopelicTBre YaCTHIl BEIECTBA: MIPUTHKCHUE M OTTATKUBAHUE

24 ATperaTHbIe COCTOSHHS BEINECTBA: CTPOCHHE Ta30B, JKUAKOCTEH H  TBEPIBIX

(kpuctaymueckux) Tell. B3auMOCBS3b MeEXAYy CBOWCTBAMH BEILECTB B Pa3HbIX




Kon Kon POBEHb)
pasaena SIeMeHTa IIpoBepsieMble 3JIeMeHTHI COAeP:KAHUSA
arperaTHbIX COCTOSIHMSIX M UX aTOMHO-MOJIEKYJIIPHBIM CTPOSHHEM
2.5 OCO0EHHOCTH arperaTHbIX COCTOSIHHI BOJIBI
IIpakTuueckue paboThI:
OreHka TuamMeTpa aToMa METOIOM PSIOB (C UCTIONBb30BaHUEM (oTorpaduil).
2.6
OMnbITHI 110 HAOJIOICHUIO TETIOBOTO PACIIMPEHHUS T'a30B.
OnbITH IO OOHAPY>KEHUIO ASHCTBUS CHUJI MOJIEKYJISIPHOTO MPUTSKEHUS
JIBDKEHWE U B3AMMO/JIEMCTBUE TEJI
3.1 MexaHnueckoe JBUKEHUE. PaBHOMEpHOE 1 HEpPaBHOMEPHOE JIBIKEHUE
32 CkopocTb. CpenHsisi CKOPOCTh MPU HEPaBHOMEPHOM JABMXEHUH. Pacuér myTtu n BpeMeHH
' JBUKCHMS
33 SIBnenue uHepuuM. 3aKkOH MHepUuHU. B3aumozelcTBue Ten Kak NpUYMHA HU3MEHEHHUS
' CKOpOCTH JIBHKEHUS Tenn. Macca kak Mepa MHEPTHOCTH Tella
3.4 [TnotHOCTH BemiecTBa. CBsA3b IMJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IMHHIIEC 00bEMa
' BeIIIeCTBA
3.5 Cua xaKk XapaKTepHCTHKa B3aUMOICHCTBUS TEN
3.6 Cuna ynpyroctu u 3akoH ['yka. 3mepeHue Criibl ¢ MOMOIIBI0 TMHAMOMETPA
37 SBnenne TATOTEHUS M cuia TspkecTH. Cuna TsHKECTH Ha ApYyTux IutaHerax. Bec Tenma.
' Hesecomocts
3 3.8 Cuna tpenust. TpeHue CKONbKEHUS U TPEHUE MTOKOosA. TpeHue B MPUPOJIE U TEXHUKE
3.9 CrnoxxeHue cuil, HallpaBJICHHBIX 110 OAHOM NpsiMoi. PaBHoelicTByOIIIas CHT
[IpakTrueckue paboTHI:
OmnpenencHre CKOPOCTH PaBHOMEPHOIO JABIKEHHUS (IIapuKa B JKUAKOCTH, MOZAEIH
JNEKTPUYECKOro aBTOMOOWII ¥ Tak njanee). OmpeneneHue cpegHell  CKOpOCTH
3.10 CKOJBKeHHsI OpycKa FUTH IIaprhKa 10 HaKIOHHOW IIockocTd. OmpeneneHre IOTHOCTH
TBEPIOro Tena. OMBITEI, JEMOHCTPUPYIONINE 3aBUCUMOCTh PACTSHKEHHUS (IedopMarivm)
MPY>KUHB OT TPIJIOKEHHON CHIIBL OTBITEL, JEMOHCTPUPYIOIIHE 3aBUCHMOCTH CHJIBI
TPEHHS CKOJBKEHMS OT Beca Tela M XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEN
311 Ouznueckue SIBICHAUS B MIPUPOIE: TPUMEPBI IBIDKCHUS C PA3INIHBIMUA CKOPOCTSIMA B KHUBOH
' Y HOXUBOH MIPUpOJIE, AHCTBHE CHIIBI TPEHUS B IPUPOJC U TEXHUKE
3.12 TexHUYeCKHe YCTPOWCTBA: JMHAMOMETD, TTOAMUITHUKA
JJABJIEHUE TBEP/BIX TEJI, )XUJIKOCTEN U TA30B
4.1 Hasnenune TBEpHOro Tena. CriocoOsl YMEHBIIEHUS U YBENUUCHUS TaBICHHUS
4.2 Jasnenne raza. 3aBUCHMOCTD JaBIICHHS Ta3a OT 00bEMa, TEMITepaTyphl
4 43 [epenaya pmaBneHust TBEPABIMU TENAMH, XUAKOCTAMH M Tazamu. 3akoH [lackais.
' [THEeBMaTHYECKIE MAIITIHEI
a4 3aBUCHMOCTh IABICHHS JKHUAKOCTH OT TIyOMHBI. [mapocraTHYeckuil mmapaokc.
' CooOmmaromuecs: cocynsl. [ uapaBamaeckne MEXaHU3MBI
4.5 Atmocdepa 3emim u atMocdepHOe NaBieHHE. [IpHYMHBI CYIIECTBOBAHUS BO3IYLIHOM




Kon Kon POBEHb)
pasaena SIeMeHTa IIpoBepsieMble 3JIeMeHTHI COAeP:KAHUSA
obonouku 3emnu. OmbiT Toppryeruiy. 3aBUCUMOCTD aTMOC(EPHOr0 IaBICHUS OT BBICOTHI
HaJl ypOBHEM MOpsI
46 Wsmepenue atmocdepHoro pamieHud. llpubopel st u3MepeHHS aTMOC(HEPHOro
' JIaBJICHUS
47 JeiicTBue >KMAKOCTM W Ta3a Ha MOrpyk€HHOe B HHUX Telo. BbITankuBaromas
' (apxumenoBa) cuna. 3akoH Apxumena
4.8 [InaBanue Ten. BozayxomnaBanue
[IpakTuueckue paboThI:
UccnenoBanre 3aBUCUMOCTH Beca Tella B BOjAEe OT O00bEMa MOTPYKEHHOW B KHUIKOCTh
yactu Tena. OnpeneneHne BHITAIKUBAIOIIEH CHITBI, JCWCTBYIONIEH Ha TENO, MOTPYKEHHOE
4.9 B KHUJIKOCTb. [[poBepka HE3aBUCHUMOCTH BBITAJIKUBAIONICH CHIIBI, JEHCTBYIOIIEH Ha Telo
B XXKUJKOCTH, oT MacCChI TEJ1a. OHI)ITI)I, ACMOHCTPUPYIOIIHE 3aBUCHUMOCTbH
BBITIKABAIOIICH CHUJIBI, AEHCTBYIOIICH Ha TEJIO B )KUAKOCTH, OT 00BbEMa MOrpyKEHHOH B
JKUJIKOCTh YacTH Tella W OT IUIOTHOCTH XHUIKOCTH. KOHCTpyHnpoBaHWE apeoMeTpa HITU
KOHCTPYMPOBAHUE JIOJKH U ONPEAEIIEHUE €€ TPY30I0AbEMHOCTH
4 10 dusnueckue SBJICHUS B IprupoacC: BIUSAHUC aTMOC(bepHOFO JaBJICHUs Ha JKMBOM
' OpraHu3M, IIaBaHUE PbI0
411 TexHUYecKkue yCTpOMCTBA: COOOMIAIONIMECS COCYJbI, YCTPOWCTBO BOIOMPOBOIA,
' THIIPAaBIMYECKUH ITPecc, MAaHOMETP, OapoMeTp, BEICOTOMED, TIOPIITHEBON HACOC, APEOMETP
PABOTA, MOIIIHOCTb, SHEPT' A
51 Mexanndeckas pabora
52 Mexanuueckas MOIHOCTD
£ 3 [IpocTeie MexaHU3MBI: pblUar, OJIOK, HAKJIOHHAs IDIOCKOCTh. IIpaBmiio paBHOBECHS
' peIara
5.4 [IpumeHeHune paBuIia paBHOBECHUS phluara K OJIOKY
&5 «3o0m0T0E TpPaBWIO» MeXaHWKH. KoapduuueHT mone3Horo neHCTBUS MEXaHU3MOB.
' [IpocTeie MEXaHU3MBI B OBITY M TEXHUKE
5.6 [ToTreHnabHas 3HESPTHH TENA, TOJHATOrO HaJ 3eMIIER
5.7 Kunerndeckas sHeprus
5 - [onmas wmexaHwmdeckass SHeprus. 3aKOH HM3MCHEHHSI M COXPAaHEHUS MEXaHHYIEeCKON
' SHEPruu
[IpakTHueckue padoTHI:
Omnpenencane pa®OTBI CHIBI TPEeHHS TPH PAaBHOMEPHOM [BWKEHUH Tela TI0
59 TOPU3OHTAIBHOU noeepxHoctu. MccrnenoBanue YCIIOBUI paBHOBECHS
peraara. Usmepenne KIIJ| nHakmonHod miockocty. M3ydeHue 3akoHa COXpaHEHHS
MEXaHUYECKOH SHEpruu
5.10 Du3nuecKue SBICHUS B IPUPOJIE: phlYary B Telle YeIoBeKa
511 TexHuueckue yCTpOICTBa: pblYar, MOJABMXKHBIM M HEMOJABM)KHBIM OJIOKH, HAKJIOHHAs

IIJIOCKOCTB, IMTPOCTBIC MEXaHU3MbI B 6BITy




YPOBEHb)

8 KJIACC
Kon pasnena Kon IIpoBepsieMble 2JIEMEHTBI COACPKAHUA
3jJieMeHTa
TEITJIOBBIE SABJIEHUA
OCHOBHBI€E MTOJIOKEHUS MOJICKYJIAPHO-KHHETHUECKONW TEOPUH CTPOeHHUS BellecTBa. Macca
6.1 U paszmepbl MoJieKyll. ONBITHI, TOATBEPKAAIOIINE OCHOBHBIE MOJOKEHUS MOJEKYISIPHO-
KHUHETUYECKOU TEOPHH
6.2 Mogenu TBEPAOro, KUIKOTO U Ta3000pa3HOr0 COCTOSHUH BelecTBa. Kpucraminueckue
' U aMmop(dHbIe Tena
63 OObscHEHNE CBOWCTB Ta30B, JKUIKOCTEH H TBEPIBIX TET HAa OCHOBE TMOJIOXKEHHM
' MOJIEKYJISIPHOKUHETUYECKON TEOPUU
6.4 CMaunBaHME U KaIMUIIPHBIC SIBICHUS
6.5 TemnmnoBoe pacuMpeHue U cxaTue
6.6 Temmeparypa. CBsi3b TEMIIEPATYPBI CO CKOPOCTBIO TEIUIOBOIO JABMYKCHUS YaCTHII
67 Brytpennss sHeprusi. CrocoObl M3MEHEHHs BHYTPEHHEH SHEPrHM: Terlonepernada |
' COBEpIICHUE PabOTHI
6.8 Bunp! Temuonepenaun: TEIONPOBOIHOCTD, KOHBEKIIHSI, H3TydICHUE
6.9 KommaectBo TemioTsl. Y aenpHas TEIIOEMKOCTh BEIIECTBA
6.10 TernnmooOMeH u TETIOBOE pPaBHOBECHE. Y paBHEHHUE TEIUIOBOTO Oananca
6.11 [InaBneHne 1 OTBEpACBAaHNE KPUCTAUTMUECKHUX BEIICCTB. Y ICNIbHAS TEIUIOTA IIIaBJICHUS
6 6.12 [TapooOpazoBanue u koHaeHcanws. Mcrmapenune. Kumenuwe. VYnenbHas —Teruiora
' napooOpa3oBaHus. 3aBHCUMOCTb TEMIIEPATYPHl KUIICHUS OT aTMOC(EPHOTO AaBIICHHUS
6.13 BnaxxHoCTh BO3/MyXa
6.14 DHeprus ToIMBa. Y IeNIbHas TeIJI0Ta CTOPaHUS
6.15 [Ipuammmer pabotel TerutoBbix apuratenet KIIJ[ terutoBoro nsurarens. TemioBbie
' IBUTATEIN U 3alIUTa OKPYKAIOIIEH CPeIbI
6.16 3aKOH COXpaHEHHS W IIPEBPAIICHNS SHEPTHH B TEIUTOBBIX ITpoIieccax
[IpakTHueckue paboTHI:
OMBITHI 110 O0HAPYKEHHUIO JEUCTBHSI CHIT MOJIEKYJIIPHOTO TIPHTSHKCHISL.
OMBITHI IO BRIPAIMBAHUIO KPHCTAILIOB IIOBAPSHHON COITM MITH caxapa.
6.17 OmBITHI 110 HAONIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B, JKUIKOCTEH U TBEPIBIX TEIL.

OHpeZ[CHCHI/Ie JaBJICHUS BO34yXa B OajioHe mmmpuia.

OHLITLI, ACMOHCTPUPYIOIIUE 3aBUCHUMOCTb HABJICHUA BO3AyXa OT €TI0 00BnéMa

W Harp€BaHHWs UKW OXJIAKACHU .




Kon pa3nena

Kopg

pPOBEHb)
ITpoBepsieMble 3JIeMEHTHI COJIePKAHUS

JJIeMeHTa
[IpoBepka THIIOTE3bl  JHUHCHHOM  3aBHUCUMOCTH  JUTMHBI  CTOJOWMKA  KHIKOCTH
B TEPMOMETPUIECKON TPYOKE OT TEeMITepaTyphL.
Habnronenne w3MeHeHUsT BHYTPSHHEH SHEpPrUHM Tella B Pe3ylbTaTe TEILIONEpeadd U
pabOThI BHEITHHUX CHIL.
HccnenoBanue SBICHUS TEINIOOOMEHA TP CMEITMBAHUM XOJIOJJHOM U TOPSUYCH BOIIBI.
OmnpenencHre KOMAIESCTBA TEIIOTHI, IOIYYSHHOTO BOAOH MPHU TEIIOOOMEHE C HarpeThIM
MCTAJUIMYCCKHUM HUJTUHAPOM.
OmnpeneneHre yaenbHON TEIIOEMKOCTH BEIIECTRA.
HccnenoBanue mpoliecca UCapeHusl.
Ornpenenenrie OTHOCUTENHHON BIIAXKHOCTH BO3AyXa.
Ornpenenenrie yaeabHON TETIOThI MJIaBJIEHUS JbaA.
duznueckue SIBJICHUS B MIPUPOJC: MOBEPXHOCTHOC HATAKCHUC U KAITUJIJIAPHBIC SIBJICHUS B
6.18 MPHUPOJIE, KPUCTALIBI B TIpUpoae, usinydeHue ColHIA, 3aMep3aHue BOAOEMOB, MOPCKHE
Opu3bl; 00pa30BaHKUE POCHI, TyMaHa, MHEsl, CHeTa.
TexHudyeckue yCTpPOHCTBA: KANMWJULIPHI, TNPUMEPHl HCIOJB30BAHUS  KPUCTAJLIOB,
6.19 KHUJIKOCTHBIN TEPMOMETp, JATIUK TEMIIEPaTypbl, TEPMOC, CHCTEMa OTOIJICHUS IOMOB,

THTPOMETPHI, IICHXPOMETD, TapoBasi TypOMHa, ABUTATENb BHYTPEHHETO CTOPaHHS.

SJIEKTPUYECKHE U MATHUTHBIE ABJIEHUA

7.1 DnekTpu3aius Ten. [IBa poaa AIeKTPHIESCKUX 3apsaaoB

25 BiaumogeiictBue 3apsokeHHBIX Tell. 3akoH KynoHa (3aBHCHMOCTh CHIIBI B3aUMOZCHCTBUS
' 3apsHKEHHBIX TEJT OT BETWIMHEI 3aPs/IOB M PACCTOSHUS MEXKIY TETIaMH)

23 Onextpudeckoe none. Hanpsox€HHOCTS anmekTpudeckoro momis. [IpuHmun cyneprno3nunn
' AJIEKTPUUYECKUX TOJIEH (Ha Ka4eCTBEHHOM YPOBHE)

- Hocutenu snexTpudecknx 3apsaoB. DJIEMEHTAPHBIA AJIEKTpUUeckuil 3apsn. CrtpoeHue
' aToma. [IpOBOHHUKH U TUAIIEKTPUKA

7.5 3aKOH COXpaHEHHS JICKTPHICSCKOTO 3apsia

- OJNeKTpUYIecKUil TOK. YCIOBHS CYIIECTBOBAHUS OJJICKTPUUIECKOr0 TOKa. cTouHHMKH
' MTOCTOSTHHOTO TOKa

27 JeficTBHS IEKTPUIECKOr0 TOKa (TEIIOBOE, XUMHUYECKOE, MATHUTHOE). DIIEKTPUICCKHIHA
' TOK B JKUAKOCTSIX U Ta3ax

7.8 OnexTpuueckas 1enb. Cuiia Toka. DIEKTPUUECKOE HANPSHKEHUE

7.9 ComnpoTuBieHne TPOBOJHUKA. Y JEIbHOE COIPOTUBIIEHUE BELIECTBA

7.10 3axon Oma [uig yyacTka Lenu

7.11 [TocnenoBaTenbHOE U NMapajuIEIbHOE COETUHEHNE TPOBOAHUKOB




Kon pa3nena

Kopg

pPOBEHb)
ITpoBepsieMble 3JIeMEHTHI COJIePKAHUS

JJIeMeHTa
7.12 Pa6ota 1 MOLTHOCTB 3JEKTPUUECKOro TOKa. 3akoH Jxoyns — Jlenna
3 DJeKTpUYecKUue [end M MOTPEOUTETH JIIEKTPUYeCKOoW »Hepruu B ObITy. KopoTkoe
7.1
3aMBIKaHUE
7.14 [ocTostHHBIC MarHUTHI. B3auMoeiicTBre MOCTOSHHBIX MAarHUTOB
7.15 MarautHoe mojze. MarHuTHOE 110j1e 3eMJIM U €ro 3HaueHUe I )KU3HU Ha 3eMie
6 OmnbIT Opcreaa. MarHuTHOE T0JIe 3JEKTPUUYECKOro Toka. IIlpuMeHeHne aIeKTpOMarHuToB
7.1
B TCXHHKE
JlelicTBHe MAarHUTHOTO IMOJISI HA MPOBOJHUK C TOKOM. DJIEKTPOJBUIATENh MOCTOSHHOTO
7.17
ToKa. Mcronb30BaHme dJIEKTPOIBUTATEINICH B TEXHHUECKHUX YCTPOUCTBAX M HA TPAHCIIOPTE
7.18 OnbiTel Qapazes. SBneHne IeKTpoMarHuTHON nHAyKuu. [1paBuio Jlenna
DnextporeHepaTop. CriocoObl MOTYYEHUS dIIEKTPUIECKON DHEPTUU. DIEKTPOCTAHIIMK Ha
7.19
BO300HOBJISIEMBIX HCTOYHUKAX SHEPIHU
[IpakTuueckue paboThI:
OMBITHI 110 HAOTFOICHUIO DJICKTPU3AIIUH TeJl MHAYKIMEH U IIPU COMPUKOCHOBEHHH.
HccnenoBanue qeHCTBHSI JISKTPUYESCKOTO OIS HA MPOBOTHUKH U TUIJICKTPUKH.
COopka u mpoBepKa paboThI JEKTPUIECKOH e MTOCTOSHHOTO TOKA.
W3mepenne u perynmupoBaHne CHITBl TOKA.
W3mepenne u perynmnpoBaHre HAIPsHKCHUS.
HccnenoBanne 3aBICHMOCTH CHIIBI TOKA, UAYIIETO Yepe3 PE3UCTOP, OT COMPOTHUBICHUS
pe3UCTOpa U HAMIPSHKEHUS HA PE3UCTOPE.
7.20

OnbIThL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD 3JIEKTPUUECKOIO CONIPOTUBIICHUS TPOBOJHUKA

OT €ro MINHBI, INIOIIAIN IMOIIEPEIHOro CCYCHUA U MaTCpHUaa.

[IpoBepka mpaBuiia CIOXKEHUS HANPSHKEHUN MPHU MOCIENOBATEIBHOM COSIUHEHUH IBYX
pe3uctopoB. [IpoBepka npaBuiia A CUJIbl TOKA NP NapajljIeIbHOM COEIUHEHUM Pe3uc-
TopoB. OnpeneneHue paboTsI 3JIEKTPUUYECKOTrO TOKa, UIYLIETO yepes
pesuctop. OnpezeeHe  MOIIHOCTH  3JJEKTPUYECKOr0  TOKA,  BbLAEIsIeMOM  Ha
pesuctope. MccnenoBanue 3aBUCUMOCTH CHUJIBI TOKa, WAYLLETO Yepe3 JaMIOuKy, OT Ha-
npsbkeHust Ha Heil. Onpenenenue KIIJI narpeBatens. MccnenoBanue MarHUTHOTO
B3aUMOJEHCTBUS TOCTOSIHHBIX MAarHuToB. M3yueHWe MarHUTHOrO MOJsl IOCTOSHHBIX
MarHuTOB NpH WX  OOBCOMHEHWUHM W pa3lelicHHuu. MccrmemoBaHue — IEHCTBHSI
JJIEKTPUYECKOr0 TOKAa HA  MArHUTHYK  cTpenky. ONBITbI, JAEMOHCTPUPYIOLIHE
3aBUCUMOCTD CHJIBI B3aMMOJCWCTBHS KaTyIIKHM C TOKOM W MarHuTa OT CHJIbl TOKa W

HampaBJICHUA TOKa B KaTyHIKEC. I/I3yT-ICHI/Ie JIGUCTBUS MarHUTHOI'O IOJIs Ha IMPOBOAHHUK C




Kon pa3nena

Kopg

pPOBEHb)
ITpoBepsieMble 3JIeMEHTHI COJIePKAHUS

3jJieMeHTa
TokoM. KoHcTpynpoBanue W usyueHue paboTel snekrpoasuratena. Usmepenue KIIJ
3JIEKTPOABUTATEIIbHOM ycTaHOBKU. ONBITHI o HCCIIEIOBAHUIO SIBIICHUS
3JIEKTPOMArHUTHOM HMHAYKIMU: HUCCIENOBaHUE W3MEHEHMH 3HAuYeHUs W HaIlpaBIICHHS
WHJIYKIHOHHOTO TOKa
dusnyeckue ABJIECHUS B IPUPOAE: dIEKTPUUECKHUE SIBIEHUS B aTMoc(hepe, IIEKTPHIECTBO
7.21 JKUBBIX OpPraHU3MOB, MAarHUTHOE T0JI€ 3eMJTd, pei( MOI0COB, POJIb MAarHUTHOTO TOJS
JUISA KU3HU Ha 3eMiie, TIOSIpHOE CHSIHHE
TexHUYecKkue YCTPOMCTBA: 3JEKTPOCKON, aMIlepMeTp, BOIBTMETP, PEOCTaT, CUYETUHK
229 JNEKTPUYECKOH  BHEPrMH,  JNEKTPOOCBETHUTENbHBIE  IPHOOPHI,  HarpeBaTelbHbIC

AIEKTPONpUOOpsl  (IPUMEPBI), ANEKTPUUYECKHE TMPEAOXPAHUTEIH, JJIEKTPOMArHUT,

QJICKTPOJABUIATECIIb MMOCTOAHHOI'O TOKA, TEHEPATOP NOCTOAHHOI'O TOKa




Kon paznena

Kox ninementa

HpOBCpﬂ €MBIC DJIEMCHTBI COACPIKAHUA

vBoBakL)
MEXAHWYECKUE SIBJIEHUS e
8.1 Mexanndeckoe aBmxeHue. Marepuansaas Touka. Crcrema oTcuéra
8.2 OTHOCUTETHPHOCTh MEXaHUIECKOTO IBUKCHUS
8.3 PaBHOMEpHOE IPSIMOIMHENHOE BIDKCHHE
8.4 HepaBHomepHOe nipsimonuHeitHoe aBuxenue. CpefHsas U MTHOBEHHAS CKOPOCTh TeNa IPH
' HEPaBHOMEPHOM JIBHXKCHUU
8.5 Yckopenue. PaBHOyCKOpEHHOE IPSIMOJIMHENHOE IBUYKEHHE
8.6 CBoboanoe magenue. Onbitel [anunes
8.7 PaBHOMepHOE nBIKeHUE 1O OKpyx)HOCTH. [lepuox u yacrora obpamienus. JluHeiHas u
' yrioBasi ckopocth. LleHTpocTpemMuTeNbHOE YCKOpeHne
8.8 ITepBsrit 3akoH HetoToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3axoH HeroToHa
8.11 [IpuHIMT Cyneprno3uuuu cui
8.12 Cuna ynpyroctu. 3akoH I'yka
8.13 Cuna TpeHus: Crjla TPEHHUS CKOJIBKEHHS, CHJIa TPEHHS ITOKOsI, APYTHE BUIBI TPEHHUS
8.14 Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOIHOTO MaICHUS
8.15 JBuxenue nnaner Bokpyr Connua. Ilepasg xocMudeckas ckopocts. HeBecomocTs u
' Heperpys3KH
8.16 PaBHOBecHe MaTepraibHON TOUYKK. AOGCOIOTHO TBEPIOE TEIO
8 8.17 PaBHOBecue TBEpAOro Tema C 3aKpEIrUIEHHON OChbi0 BpamieHus. MomeHT cuibl. LleHTp
' TSDKECTU
8.18 Nwmmynbse Tena. U3MeneHune ummnynbea. IMImysbe critbl
8.19 3aKOH COXpaHEHUS HMITYJIbCca
8.20 PeaktuBHOE IBUXKEHNE
8.21 Mexanndeckas paboTa ¥ MOIITHOCTh
8.22 Pabora cun tskectH, ynpyroct, TpeHus. CBsi3b SJHEPTUU U PabOTHI
8.23 [ToTreHuaibHas 3HEPTHs TENa, TOJHATOTrO HAJl ITOBEPXHOCTHIO 3eMITH
8.24 [ToTeHMaIbHAS SHEPTHS CHKATON MPYKHUHBI
8.25 Kunernueckas sHeprus. Teopema 0 KHHETHYESCKON SHEPTUU
8.26 3aKOH COXpaHEHHS MEXaHUIECKON SHEPTHH
[IpakTrueckue padoTHI:
OmnpeneneHre CpeAHEH CKOPOCTH CKONBXKCHUS OpycKa WM IBIDKEHHS IIapHKa II0
HAKJIOHHOH TuIocKocTH. OTnpeneneHne YCKOPeHHs Tela P paBHOYCKOPSHHOM JIBHKEHUH
10 HAKJIIOHHOW TITOCKOCTH.
8.27

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMCHH IPpH PAaBHOYCKOPCHHOM JAIBHXXCHHU 0e3

Ha4aJIbHOM CKOPOCTH.

HpOBepKa THUIIOTE3bI: €CJIN MPHU PAaBHOYCKOPCHHOM IABHXXCHUH 0e3 HavaJIbHOI CKOpOCTH

IIYTH OTHOCATCA KaK psAnd HEYETHBIX HUCCII, TO COOTBETCTBYIOIIHNEC MPOMEKYTKHN BPCMCHU




OIMHAKOBEI. YpOBEHb)

UccnenoBanrue 3aBUCHMOCTH CUJIBI TPEHUS CKOJBXKEHUS OT CHJIBl HOPMaJbHOIO
nasnenus. Onpenenenue kodhduImMeHTa TpeHUs cKombxeHus. OnpenencHue KECTKOCTH
npyxunbl. OnpezeneHue padOThl CHIIBI TPEHHUS IPU PABHOMEPHOM [IBUKEHHM Tella IO
TOPU3OHTAIBHOM MOBepXHOCTU. OnpeiesieHne paOdoThl CHIIBI YIPYrOCTH MIpU TOIbEME

rpy3a ¢ HCIIOJIb30BAaHUEM HETIOABUKHOI'O U IMMOABUIKHOI'O 0JIOKOB

dusndeckue SBICHUS B npupoae: NprujnuBbl U OTJIIMBBI, JABHUXCHUC IUIAHET ConHeuHoH

8.28 CHCTEMbI, PeaKTUBHOE ABMKECHUE KUBBIX OPIraHU3MOB
8.0 TexHUYeCKUE YCTPOHCTBA: CHHAOMETP, NATUUKU IOJNOKCHMS, PACCTOSIHUS U YCKOPEHHS,
' paKeTsl
MEXAHUWYECKHUE KOJIEBAHI 11 BOJIHBI
0.1 KonebatensHoe nBmkeHne. OCHOBHBIE XapaKTEPUCTHKM KOJeOAaHWIi: Nepuoi, 4acToTa,
' aMIUTUTYy 1A
9.0 MatemaTH4ecKHil U NPYKUHHBIN MasTHUKU. [IpeBpalieHne sHepruu npu KojaeOaTeIbHOM
' JIBUKCHUU
9.3 3atyxaromue koneOanus. BerHyxneHHbIe KonebaHus. PesoHaHc
Mexanudeckue BonHbl. CBoOiicTBa MexaHHM4eckMX BOJH. IIponosbHble M IoONEpEYHBIE
9.4 BOJIHEI. J{THHA BOJHBI U CKOPOCTB €€ PacIpoCTpaHeHUsI. MeXxaHHYeCKHe BOIHBI B TBEPIOM
Telle, CCHCMHUYECKHUE BOJTHBI
9.5 3ByK. [ pOMKOCTPB 1 BbICOTa 3BYKa. OTpakeHHE 3ByKa
9.6 WNHubpa3Byk 1 yabTpa3ByK
9 [IpakTrueckue paboThI:
OmnpeneneHne YaCTOTH U IIEpHOa KoIeOaHUl MaTEMaTHIECKOr0 MasiTHUKA.
OmnpeneneHne YacTOTH U IIEproa KoieOaHui MPpyKHHHOTO MasTHIKA
9.7
HccnenoBanne 3aBHCUMOCTH Ieproja KoJIeOaHUH MOJBEIICHHOIO K HUTH I'Py3a OT UIHHBI
HUTH. VccnenoBanne 3aBUCHMOCTH IIeprofa KoiIeOaHuil Py KHHHOTO MassTHUKA OT MacChl
rpy3a. [IpoBepka He3aBHCHMOCTH IiepHona KoleOaHUi Tpy3a, MOABEMICHHOTO K HUTH, OT
MAacCHI Tpy3a 1 KECTKOCTH MPYKIHEIL. M3MepeHne YCKOPSHHS CBOOOTHOTO MTaIeHMUS
98 ®dusuueckue SBJIEHUS B INPUPOJE: BOCIPHUSATHE 3BYKOB >KMBOTHBIMH, 3E€MIIETPACEHHUE,
' ceificMHUYecKHe BOJHBIL, IlyHaMH, 9X0
9.9 TexHUYeCKHE YCTPOICTBA: IXOJIOT, HCIONB30BAHNE YIIFTPA3ByKa B OBITY U TEXHHUKE
OJIEKTPOMATHUTHOE ITOJIE 1 9JIEKTPOMAT'HUTHBIE BOJIHbBI
1041 ONeKTpOMarHUTHOE ToJie. DJIEKTPOMarHUTHbIE BOJIHBL. CBOHCTBA 3JIEKTPOMAarHUTHBIX
' BOJIH
10.2 [IIkana 3JeKTPOMAarHUTHBIX BOJH
10 10.3 OnekTpoMarHuTHas npupoja ceera. CkopocTs cBera. BonHoBbIE CBOICTBA CBETa
[pakTnyeckue paboOTHI:
10.4
W3ydenne cBOHCTB 37€KTPOMarHUTHBIX BOJH C IIOMOIIBI0 MOOMIIBHOTO TelleoHa
10.5 @dusnueckue SBIEHUS B MpUpoje: OHOJIOrMUYECKOe JEHCTBHE BUAUMOrO, YibTpa-




(bl/IOJ'IeTOBOFO 1 pCHTI'CHOBCKOI'O H3J'[y‘-[eHPII>i YpoOBEH b)

10.6 TexHUYeCKUe yCTPOMCTBA: HCIONB30BAHKE YJICKTPOMATHUTHBIX BOJIH JIISI COTOBOH CBSI3H
CBETOBEGIE ABJIEHU A
111 JIydeBast Mmoneins cBeTa. VIcToOUHMKM cBeTa
11.2 IIpsimonnHENRHOE pacpOCTPaHEHUE CBETA
11.3 Otpaxenue cera. [1mockoe 3epkaino. 3aKoH OTpakeHHUs CBETa
11.4 [penomiienne cBera. 3akoH mpenoMieHHs cBeTa. [loHOe BHYTpeHHee OTpa)keHHe CBeTa
115 JIunza. Xon nydei B TMH3E
11.6 OnTrdeckas cucrema oToanmnapaTa, MUKPOCKOIIa U TeJecKomna
11.7 I'na3 kak onTuueckast cucreMa. bnM3opykocTh U JanbHO30PKOCTh
118 Pasnoxenue 6enoro ceera B criektp. OnbiTel HetoToHa. Ci10)KeHNE CIEKTPaJIbHBIX LBETOB.
' Hucnepcus ceera
[IpakTuueckue paboThI:
HccnenoBanue 3aBUCUMOCTH YTJIa OTPaXKEHHsI CBETOBOT'O JIy4a OT yriia MaJicHusl.
11
W3ydeHne xapaKTepUCTHK H300payKeHUs peIMeTa B INIOCKOM 3epKaJle.
HccnenoBanue 3aBUCHMOCTH YIJla IMPEJIOMIICHHS CBETOBOIO Jiyya OT yIVia IMaJeHUs Ha
TPaHMIIE «BO3IYX — CTCKIION.
11.9
[Momydenne n300paskeHU C TOMOIIBIO COOMPATOIICH JTHH3BL.
Onpezaenenne (HOKYCHOT'O PACCTOSHUS M ONTHYECKON CHIIBI COOMPAIONICH JTH3HI.
OMEBITHI IO PA3I0KEHUIO OEJIOr0 CBETa B CIIEKTD.
OMEBITHI IO BOCHPHUATHIO IIBETA IIPEIMETOB IIPH MX HAOIIONCHUH Yepe3 IIBETOBBIE (PHIIBTPHI
11.10 Ousnueckue sBueHUS B npupoze: 3atMmenus ComHia u JIyHBI, 1[BeTa Tel, ONTHYECKHE
' sBIIeHUS B aTMoc(epe (BeT Heba, pedpaKius, paayra, MUPax)
11.11 TexHUYeCKHe YCTPOWCTBA: OYKH, IEPUCKOI, (poToanmapar, ONTHIECKAE CBETOBOIBI
KBAHTOBLBLIE SIBJIEHUA
12.1 OmnwiTel Pe3epdopna u mnanerapHas Mojens atoma. Mojenb atoma bopa
12.2 HcnyckaHue u moriiomeHue ceera atoMmoM. KBaHTel. JInHelyaThie CIieKTphbl
12.3 PagmoaktuBHOCTS. AJb(ha, OeTa- ¥ raMMa-U3IydeHUS
124 Crpoenre aToMHOT0 siapa. HykimonHas Mozaeas aToMHOro sapa. M30Tormsl
12 125 PagnoaktuBHbIC TpeBpameHus. [Tlepruon momypacnaaa aTOMHBIX SIEp
12.6 SnepHble peakunu. 3aKOHBI COXpaHEHUS 3apsI0BOTO M MacCOBOT'O YHCET
12.7 DHeprus CBsI3M aTOMHBIX siiep. CBsI3b MacChl U SHEPTUU
12.8 Peaxniu cunTe3a n nenenns siaep. Mcrounnku sueprun ConHIA U 3BE3N
12.9 SnepHas sHepreTrka. J{eficTBUE paJHOaKTUBHBIX U3TYUYCHHUH Ha )KUBBIC OPraHU3MBI

12.10

[pakTudeckue pabOTHI:




HaGuroieHne CruIomHbIX U IMHEHYAThIX CIIEKTPOB HU3IydeHWs OBEH b)

HccnenoBanue TPEKOB: HU3MEpCHHUEC SHEPIruu YaCTHIIbI

10 TOPMO3HOMY IYTH (110 (poTOrpadusiM).

W3mepeHnue painoakTUBHOTO (oHa

dusndeckue SBICHUS B mnpuponae: €CTECTBEHHBIM paZ[I/IoaKTI/IBHHﬁ (I)OH, KOCMHNYCCKUC

12.11 JTy4d, paguoOaKTHBHOE H3IIydCHHE INPHUPOAHBIX MHUHEPAJIOB, JEHCTBHE PaJUOAKTUBHBIX
U3JTy4CHUH Ha OPraHU3M 4eJOBeKa
12.12 TexHUYecKue ycTpoicTBa: CIEKTPOCKON, HHINBUyaIbHbII 103UMeTp, Kamepa Buibcona

9 KJIA

IPOBEPSIEMBIE HA OI'3 110 ®U3UKE TPEFOBAHUS K PE3YJIbTATAM OCBOEHHUSI OCHOBHOM
OBPA3OBATEJILHOM ITPOT'PAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHMSI

Kon

NpoBepPsieMoOro
TpeOOBaHUSA

IIpoBepsiemble TPeOOBaHMSI K MPEAMETHBIM pe3yJibTaTaM 0a30BOT0 YPOBHS
OCBOEHHUSI OCHOBHOIi 00pa3oBaTe/ibHOI MPOrpPaMMbl OCHOBHOTI'0 00111€r0
oOpa3oBanus Ha ocHoBe PI'OC

[Tonnmanue ponr (GU3MKH B HAaydyHOW KapTHHE MUPa; CHOPMUPOBAHHOCTH 0a30BBIX Tpe-
CTaBJICHUI O 32aKOHOMEPHOW CBSI3HM U MTO3HABAEMOCTH SIBJICHUH MPHUPOJIBI, O POITU IKCIIEPUMEHTA
B (Qu3uke, 0 cucTeMooOpasyromielt poin (HU3NKKA B Pa3BUTHH €CTECTBEHHBIX HAyK, TEXHUKH U
TEXHOJIOTHH, 00 SBONIIONMY (PU3NIESCKUX 3HAHUH W MX POJIH B IEJIOCTHON €CTEeCTBEHHOHAYYHOU
KapTUHE MHUpa, O BKJIAJE POCCUHCKHX M 3apyOeKHBIX yUYEHBIX-(H3UKOB B Pa3BUTHE HAYKH,

00BSICHEHNE MTPOLIECCOB OKPYKAIOIIETO MUPA, Pa3BUTHE TEXHUKU M TEXHOIOTHHA

3HaHHsS O BUJAaX MaTepud (BEHIECTBO M IOJIC), O JBW)KCHUH KakK CIocode CyIeCTBOBAaHUS
MaTepur, 00 aTOMHO-MOJIEKY/ISIPHON TEOPHH CTPOSHHUS BEIIECTBA, O (PU3NIECKON CYIIHOCTH SIB-
JICHWH TpUpOasl (MEXaHMYECKHX, TEIUIOBBIX, JJICKTPOMArHUTHBIX U KBAHTOBBIX); YMEHHE
pasnuYaTh SBJACHHS 110 ONMCAHWIO HMX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIMX IaHHOE (U3WYECKOE SBJIEHHE, YMEHHE pacllO3HABATh IIPOSBIICHHE
H3YUYCHHBIX (DU3HYECKHX SBJICHHUI B OKPYIKAIOIEM MHPE, BBIICIASA UX CYIIECTBEHHBIE CBOMCTBA

(mpu3HaKmn)

Brnagenne ocHOBaMH ITOHSTHMHOIO amnrapara W CHMBOJIMYCCKOI'O  A3BIKa (I)I/ISI/IKI/I n
HCIOJB30BAHUC HX JIA PCIICHUA y‘Ie6HBIX 3a/1a4; YMCHUEC XapaKTCpU30BaTh CBOICTBa TCI,

(u3HYecKue SBICHUS U IIPOIECCH, HCIONB3Ys (pyHIaMEHTaIbHBIE U SMIMPHYCCKHAE 3aKOHBI

YMeHue OMUCHIBATh H3YUCHHBIE CBOMCTBA TENl U (PU3WUCCKUE SBIICHHS, UCTIONB3YS (PU3HICCKIC

BCIIMYHHBI

Brnagenne ocHoBaMu METOIOB Hay4YHOI'O IO3HaHHuA C y‘{éTOM CO6J'I}O,E[6HI/I5[ IIpaBUJI 6e30macHoro

Tpyaa: HaOMoIcHHE (PU3NICCKUX SIBJIICHUI:

YMCHHE CaMOCTOATCIIbHO CO6I/IpaTL OKCIICPUMCHTAJIbBHYIO YCTAHOBKY M3 IOaHHOI'O Ha60pa
060pyz[013aH1/1${ MO0 MHCTPYKIMU, OIMMCBIBATH XOI OIIbITa W 3alIMCBIBATH €ro pE3yJbTAaThI, (1)Op'

MYJIHUPOBATH BBIBOIbBI;




Kon
NpoBePsSIeMOro
TpeOoOBaHUs

IpoBepsieMbie TPeGOBAHHUS K NPEAMETHBIM Pe3yJibTYaPaN 6230B0r0 ypoBHs
OCBOCHHS OCHOBHOI 00pa30BaTe/bHON NMPOIrpaMMbl OCHOBHOIO 00111ero
o0pa3zoBanusi Ha ocHoBe ®I'OC

MPOBEACHUEC MPAMBIX WU KOCBEHHBIX I/ISMepeHI/Iﬁ (1)I/I3I/ILICCKI/IX BCJIMYMH: YMCHHE IIJIAHUPOBATH
HU3MEpEeHHs, CaMOCTOATEIBHO CO6I/IpaTI> OKCIICPUMCHTAJIbHYIO YCTAHOBKY I10 HWHCTPYKIHUH,
BbIYUCIIATL 3HAYCHHUC BCJIWYHMHBI W AaHAJIU3HUPOBATL TMOJIYUYCHHBIC PE3YJIbTAaThl C y‘IéTOM

3aJJaHHOMN TOTPEIIHOCTH Pe3yNbTaTOB U3MEPEHHI;

MOPOBEACHUE HECJIOXHBIX OKCIICPUMCHTAJIbHBIX HCCHCZ[OB&HHP'I; CaMOCTOATCIIBHO CO6I/IpaTI>
OKCIICPUMCHTAJIbHYIO YCTAHOBKY U MNPOBOAUTH HUCCICAOBAHUE MO HHCTPYKIUH, IMPEACTABIATH
MOJIYYCHHBIC 3aBUCUMOCTHU (1)I/ISI/I‘IGCKI/IX BCIMYMH B BHUIC Ta6J'[I/IH u Fpa(l)I/IKOB, Y4YUTBIBATH

MOrpeuIHOCTU, ACIaTh BbIBO/bI 11O PE3YJIbTaATaM UCCICAOBAHUA

[TonnmaHue xXapakTEpHBIX CBOMCTB (pM3MUECKUX MojeNel (MaTepHalbHasi TOYKa, aOCONIOTHO
TBEPIOE TEIO, MOJEIU CTPOCHMs Ta30B, KMUIKOCTEM U TBEPABIX Tel, IIaHETapHas MOJENb
aToMa, HYKJIIOHHasA MOACJIb aTOMHOI'O su:[pa) U YMCHUC NPUMCHATbL HUX I 00BSICHEHUS

(pU3HUECKUX MPOLIECCOB

YMeHne OOBSCHATH (U3MUECKHE MPOLECCH M CBOICTBA TeN, B TOM YHCIE M B KOHTEKCTE
CUTyallMi IPaKTUKO-OPHUEHTUPOBAHHOIO XapaKTepa, B YaCTHOCTH, BBISABIATH IPUYUHHO-CIIECT-
BEHHBIC CBSI3U M CTPOUTH OOBSICHEHHUE C ONOPOIi Ha M3yUCHHbIE CBOMCTBA (PM3MUCCKUX SIBICHUH,

(I)I/ISI/ILIGCKI/IG 3aKOHbI, 3aKOHOMEPHOCTHU U MOJCIIN

YMeHue penrates pacuéTHele 3aa4n (Ha 6a3e 2 — 3 ypaBHEHUI), HCIOIB3Ys 3aKOHBI M (POPMYIIBI,
CBSI3bIBaOIINE (PU3NYECKHME BEIWYMHBI, B YaCTHOCTH, 3alHCBIBATh KPaTKOE YCIOBHE 3aJadH,
BBIBIISITh HEJOCTAIOIINE JAHHBIE, BBIOMPATh 3aKOHBI M (OPMYIIBI, HEOOXOAWUMBIE IS €€
peIIeHHs, UCIIONb30BaTh CIIPAaBOYHBIC JAHHBIE, IPOBOANUTH PACYETH M OLCHUBATH PEalHCTHU-
HOCTh TIOJyYE€HHOrO 3HAa4eHHsA (U3MYECKOH BEIMYHMHBI; YMEHHE ONpPEAEISITh pPa3MEpPHOCTb

(pM3HMYECKOH BEITMYMHEL, IOTYYCHHON TIPU PEIICHNH 3a1a9l

YMeHue xapakTepu3oBaTb IPUHLMIIBI JEMCTBUS TEXHUYECKUX YCTPOMCTB, B TOM YHUCIIE
OBITOBBIX TPHOOPOB, U MPOMBINIICHHBIX TEXHOJOTHYECKUX IIPOIECCOB II0 HX OIFCAHHIO,
WCTONB3yS 3HAHWA O CBOWCTBaX (M3MYECKUX SBICHHH M HEOOXOmuMble (U3NIECKHE

3aKOHOMECPHOCTHU

10

VYMeHHe HCIONb30BaTh 3HaHUA O (U3UYECKUX SBICHHSX B IOBCEIHEBHOW JKM3HU IS
obecrieyeHHsT OE30IMACHOCTH MPH OOpAIeHWH ¢ OBITOBBIMH NMPHOOpaMH M TEXHHUYCCKUMH
YCTPONCTBAMH, COXPAHEHHS 3[O0POBbS M COOJIONCHUS HOPM SKOJOTHYECKOrO IOBEICHUS B
OKpY’Karoliel cpele; IOHUMAaHUEe HEOOXOUMOCTH TIPUMEHEHUS! JOCTHKEHUN (DU3UKKU U TEXHO-

JIOTUH JUTSL PAIliOHATFHOTO TIPUPOIOIIOIB30BAHUS

11

OmnpIT TOMCKa, MPeoOpa3oBaHMUs U MPENCTaBICHUS HH(GOPMAUH (HU3UIECKOTO CONCPKaHUsS C
WCTONIb30BaHHEM  WH(POPMAIIMOHHO-KOMMYHUKATHBHBIX  TEXHOJIOTHIl; yMEHHE  OICHHUBATH
JOCTOBEPHOCTH MONyYCHHOW MH()OPMALINN Ha OCHOBE MMEIOIIUXCS 3HAHUI U JTOMTOTHUTEIbHBIX
HCTOYHHKOB; YMEHHE HCIOIB30BATh TP BBHITOJHCHUN YUeOHBIX 3aJaHUi HaYIHO-TIOMYIIPHYIO
TUTEPaTypy  (U3MUECKOrO  COACP)KaHWs, CHOpaBOYHBIE MAaTepHaNBl, PECypChl  CETH
WnTepHer; BnaneHne 0a30BEIMH HABBHIKAMH MTPe0oOpa30BaHUsT HH(GOPMAIH U3 OJJHOW 3HAKOBOM
CHCTEMEI B JIPYTyIO; YMEHHE CO3lIaBaTh COOCTBEHHBIC MUCEMEHHBIC W YCTHBIC COOOIICHUS Ha

OCHOBC I/IH(i)OpMaLII/II/I N3 HCCKOJIbKNX NCTOYHHUKOB




IMEPEYEHD DJIEMEHTOB COJAEPXAHUSI, TIPOBEPSIEMbIX HA OI'D 11O ®WU3HKE:L)

Kona ITpoBepsieMblii 3JIEMEHT COAEePKAHUS
1 MEXAHUWYECKUE SBJIEHU S
1.1 | Mexanudeckoe nBuxeHue. MarepuanbHas Touka. Cucrtema orcuéra. OTHOCHTENEHOCTD JBHIKCHUS
12 PaBHOMepHOE U HepaBHOMepHOe ABMKeHHE. CpemHss ckopocTb. Dopmyna Ans BBIYUCICHUS CpeTHEH
ckopoctH: V = S/t
PaBHOMepHOE NPSAMOIUHEHHOE [BUKEHHE. 3aBUCHMOCTh KOOPAMHATBHI Tella OT BpPEMEHH B Ciydae
PaBHOMEPHOT'0 IIPSIMOJMHEHHOTO IBUKCHUS:
1.3
I'papuxu 3aBUCHMOCTH OT BpPEMEHU JUIS HMPOEKIUH CKOPOCTHU, MPOCKIIMH HEPEMEIEHUs, ITyTH, KOOPAHHATHI
IIPU PAaBHOMEPHOM IIPSIMOJIMHEITHOM JBUKEHUN
3aBUCUMOCTb KOOPJIMHATBI TeJla OT BPEMEHHU B ClIy4ae paBHOYCKOPEHHOI'O NPSAMOIMHENHOIO JBUKEHUS:
@opMysibl A OPOEKIUM I[EPEMELICHUSA, MPOEKIUMM CKOPOCTM M IPOEKUMM YCKOPEHMs IIpU
1.4 | paBHOYCKOPEHHOM HPSAMOJIMHEHHOM JIBHIKCHHH:
I'paduxm 3aBECHMOCTH OT BpPEMEHH M1 MPOCKIHMH YCKOPEHHUS, NPOEKIUH CKOPOCTH, IPOCKIHU
MepeMeIIeHus], KOOPAMHATHI IIPH PABHOYCKOPESHHOM MPSIMOIUHEHHOM JIBHKEHIN
CBobomnoe manenne. PopMyIel, onmuCcHBaONE CBOOOIHOE MaJACHIE TeJla MO0 BEPTUKAIN (ABUIKCHHE Tela
1.5 | BHM3 WIU BBEpX OTHOCHUTEILHO MOBEPXHOCTH 3eMiiH). I'padMku 3aBUCUMOCTH OT BPEMEHH JUIS TPOCKIINH
YCKOPEHUS, POSKIINH CKOPOCTH M KOOPIMHATHI IIPH CBOOOIHOM MaJCHUH TENA 110 BEPTUKAIN
CKOpOCTh PaBHOMEPHOT'0 IBIKEHUS TeJIa 110 OKPY>KHOCTH. HampaBienue ckopocTu.
@dopmya s BEIYHACICHUS CKOPOCTH Yepe3 paanyc OKPYKHOCTH M IEPHO O0paIIeHIS:
LentpocTpeMuTenbHOe ycKopeHHe. HampaBieHHe IIGHTPOCTpPEMHTENBHOrO yckopeHus. Dopmyma s
1.6 | BeIUMCIIEHHS YCKOPEHUS:
®dopmyita, CBSI3BIBAIONIAS IIEPHOA U YACTOTY OOpaIIeHUs:
Macca. [TnotHOCTS BemecTBa. DopMyna T BEIYUCICHUS ITIOTHOCTH:
1.7
1.8 | Cuna — Bexropras (usmueckas Bemmunna. CI0KCHHE CHIT
1.9 | dBnenue nHepuuu. [lepBriii 3akoH HeroToHa
Bropoit 3axkon HeroToHa:
1.10
CoHanpaBJIEHHOCTh BEKTOpa YCKOPEHUS TNl M BEKTOPa CHIIBL, ICHCTBYIONIEH Ha TEIO
111 Bzaumonericteue Ten. Tpetuit 3akoH HeroToHa:
1.12 | Tpenne nokos u Tperne ckompkerns. POpMyIa sk BEIAUCICHAS MOJYJIS CHIIB TPEHHS CKOJIbKCHHS:
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Hedopmanus tena. Yupyrue u Heynpyrue aehopmanuu. 3akoH yrnpyroi nedopmarnmu (3akon ['yka):
1.13
BcemupHoe Tsarorenne. 3aKOH BCEMUPHOTO TATOTEHUSI:
114 | Cuna tsxectn. Yckopenne cBOOOIHOTO MAACHUS.
dopMmyiia A5 BBIYUCIICHUS CUJIBI TSDKECTH BOJIM3U TTOBepXHOCTH 3emun: F = mg.
JBmxenue mnaner Bokpyr Conana. [lepas kocmuueckasi ckopocTh. HeBecOMOCTh U Tieperpy3ku
Nmmynbsc Tena — BeKTopHas ¢pu3nyeckasi BeIM4ruHa.
1.15
Nwmnynsc cuctemsl Ten. 3Menenne nmnysbca. IMIysnbe CHITbI
3aKoH COXpaHEHHS UMITYJIbCa Ui 3aMKHYTOH CHCTEMBI Tell:
1.16
PeaxkTnBHOE IBHKEHUE
Mexannueckas padora. @opmysa JUist BRIYUCICHUS PaOOThI CHITBI:
1.17
MexaHunueckast MOIIIHOCTb:
Kunernueckas u NOTCHIMAJIbHAas SHEPIusl. d)opMyna JJIsI BBIYUCIICHHUA KWHETHYESCKOM OHCPIruun:
1.18
TeopeMa o kuHeTHUeCKOU sHEprun. Popmyiia Ajsl BBIUYUCIEHUS OTEHIMANBHON SHEPIUM Tela, IOAHATOrO
HaJ 3eMIIEn:
MexaHuueckas dYHEpPrus:
119 | 3akon COXpaHEHUs MeXaHUuyecKkoi 3Hepruu. @opmyiia 11 3aKOHa COXPAHEHU MEXaHUUECKON SHEPTUU B
OTCYTCTBHE cHJI TpeHus: E = const.
[IpeBpammenne MexaHIYECKONH SHEPIHY IPU HATWYHN CHJIBI TPSHUSL.
[TpocTthie MexaHU3MBI. «30JI0TOE MPABHIIO» MEXAHUKH.
Peryar. Moment cuibi: M - FI.
1.20 VYcnoBue paBHOBECHS pbIyara:
[MonBrxHbIN 1 HenoABWXHBINA 0510ku. KIIJ] mpocThIXx MEXaHU3MOB,
JaBnenue TBEpIOTO TENA.
®opmya Ay BEIYUCIICHAS JAaBICHUS TBEPIOTO Tea:
121 JaBnenue raza. AtmocepHoe JaBJIeHUE.
I'mapocratideckoe naBieHNE BHYTPH KHIKOCTH.
dopmya a7 BEIYUCIICHAS JaBICHUS BHYTPHU JKUAKOCTH:
1.22 | 3akon [lackans. ['mapasiaudeckuii mpecc
123 3akoH Apxumena. Dopmyna sl ONpeAeNCHUS BBITAIKUBAIONIEH CHIIBI, AEWCTBYIONIEH Ha Telo,
mOrpyXEHHOE B JKUAKOCTH HIIH Ta3:Y CIOBHE IUIaBaHus Tena. [ImaBanue cyaoB U BO3AyXOIIaBaHUE
124 Mexanndeckue KoiaeOanus. AMITIMTYa, IEPHOA U YacToTa Koebanuii. @opmyna, CBI3bIBAIOIIAS YACTOTY H
Tepro.T KoJieOaHmi
1.25 | MaremaTH4ecKuid U IPYKUHHBIA MasTHUKH. [IpeBpaliieHre 3HEPruy MpH KoieOaTeIbHOM JIBH)KCHUU
1.26 | 3aryxaromue konebanus. BerayxaeHHbIe KojeOaHus. Pe3onanc
197 Mexanndeckue BOTHEL. [IpomonbHBIE U TMOMEpeuHbIe BONHEL. JIMHA BOJHBI M CKOPOCTH PAacIpOCTpPaHEHUS
BOJTHBI:
128 3Byk. I'poMKoCcTh M BBICOTa 3ByKa. OTpa)keHHE 3BYKOBOW BONHBI HAa TpaHUIC OBYX cpel. WHOpasByk u
YIIBTPa3BYyK
Ipaxmuueckue pabomol
1.29

I/I3MepeHI/Ie CpeI[HCﬁ IJIOTHOCTHU BCIICCTBA, apXPIMe,I[OBOﬁ CHJIBI; JKECTKOCTU IPY>XXWUHBI; KO3(1)(1)I/ILII/ICHT3

TPEHUSA CKOJIbKCHHA, pa6OTLI CWJIbI TPECHUS, CUJIbl YIPYTOCTH, cpe,uHeﬁ CKOPOCTU IOBUKCHUSA 6pyc1<a oo
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HAKIOHHOW TUIOCKOCTH; YCKOPEHHUsI OpycKa MpH JIBIDKCHUU TI0 HAKIIOHHOM IIOCKOCTH; YaCTOTHI U IIEpHOIa
KOJIcOaHUII MAaTEMaTHIECKOr0 MAasTHHKA; YaCTOTHI U Mepruoja KoJieOaHUi MPyKMHHOTO MasSTHHKA, MOMEHTA
CHUIBI, ISWCTBYIOIIETO Ha phIUar; paOOoThl CHIIBI YIPYTOCTH MPH MOIBEME TPy3a ¢ OMOIIBI0 HEMOIBHKHOTO
0J10Ka; pabOTHI CHIIBI YIIPYTOCTH MPU TOABEME TPpy3a C TIOMOIIBIO TOABHIKHOTO OJI0KA.
HccnenoBanue 3aBHCUMOCTH apXMMEIOBOH CHJIBI OT 00bEMa TOrpyXEHHOW YacTH Tela U OT IUIOTHOCTH
JKHJIKOCTH;, HE3aBUCHMOCTH BBITAIKUBAIOIICH CHJIBI OT MAacChl TENa; CHIIBI TPEHUS CKOJIBKCHHUS OT CHIIBI
HOPMAJIBHOTO JaBJICHUS U OT POJa MOBEPXHOCTH; CHIIBI YIIPYTOCTH, BO3HUKAOUICH B MPYXKHUHE, OT CTCIICHH
nedopManuy TPY)KAHBL, YCKOpEHHs Opycka OT yrja HakJIOHA HAaNpaBISIONIeH; Iepuoma (4acTOThI)
KOJ'IeGaHI/Iﬁ HUTAHOI'O MassTHUKa OT IJIMHbI HUTU; NEpUOJa KOHe6aHHﬁ MPY>XUHHOI'O0 MasATHUKA OT MacCChbl
rpy3a M )KECTKOCTH MPYKUHBI; MCCIEIOBAHNE HE3aBUCUMOCTH Teprojia KoleOaHWi HUTSHOIO MasTHUKA OT
Macchl rpy3a. [IpoBepka ycioBus paBHOBECHS pbIuara
Qusuueckue sgleHUs 6 npupode: TPUMEPHI IBHKECHUS C Pa3IHMYHBIMH CKOPOCTSIMH B KUBOW U HEKUBON
MIpUpPOJIE, IeHCTBUE CUIIBI TPEHUS B IPUPOAE U TEXHUKE, IPUIIMBHI M OTIUBBI, ABMXEHHUE IIaHeT ColHeuHoMH
1.30 | cucTembl, peaKTHBHOE JIBUKCHUE JKUBBIX OPraHM3MOB, PhIYard B Tejie YeNOBEKa, BIUSHHE aTMOC(EPHOTO
JaBJICHUS Ha JKUBOU OpraHusm, IlJIaBaHUC pI)I6, BOCHIPUATHUE 3BYKOB JKUBOTHBIMHU, 3EMIICTPSICCHUC,
ceiicMUYecKHe BOIHBI, IIyHAMH, 3X0
Texnuyeckue ycmpoicmea: CIUAOMETP, NATUYUKU MOJOKCHHS, PACCTOSHHS W YCKOPCHUS, IMHAMOMETD,
NOAIIWIIHUKHU, PAKEThI, pblyar, HOHBHX(HLIﬁ u HeHO}IBH)KHbIﬁ 6IIOKI/I, HaKJIOHHasA IIJIOCKOCTb, ITPOCTHIC
1.31 | mexaHHU3MBI B OBITY, COOOIIAIOIIHMECS COCY/IbI, YCTPOMCTBO BOJIONIPOBOJIA, TUAPABIMYECKUN pecc, MAaHOMETD,
O6apoMeTp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMETpP, IXOJIOT, HCIOIB30BAHWE YNbTPa3ByKa B OBITY H
TEXHUKE
2 TEITJIOBBIE SABJIEHUA
. OCHOBHBIE TIOJNIOKECHUSI MOJICKYISIPHO-KMHETHUECKOH TEOpPHH CTPOEHHUS BemecTBa. Momenu TBEPAOTo,
' KHIIKOTO B Ta3000pa3HOro COCTOSHUI BemecTBa. Kpucrammnaeckue 1 amopHBIE Tena
29 JBmxenne yactuil Bemectsa. CBs3b CKOPOCTH JIBUKEHUS YACTHI] C TeMIepatypoil. bpoyHoBckoe nBukeHue,
' T dy3us
2.3 | CMaunBaHHe ¥ KaIUJUIAPHBIE SBIICHUS
2.4 | TennoBoe pacmupeHue U CxKaTHe
2.5 | TemnoBoe paBHOBecHe
2.6 | Buyrpennsist sHeprusi. PaGoTa u Terutonepeaada Kak crioco0bl U3MEHEHHS BHYTPSHHEH SHEPTruu
2.7 | Bupgsl Temonepenaun: TEIUIONPOBOTHOCTD, KOHBEKIIHS, U3ITyUCHUE
Harpesanne n oxnaxaenue ten. KommaecTBo TEmoTh. Y AeIbHAS TETUIOEMKOCTD:
2.8
3aKoH COXpaHECHHUs SHEPTUHU B TEILTOBBIX IpoIieccax. Y paBHEHUE TEIIOBOTO OalaHca:
29
210 Ucnmapenne n koHzmeHcanus. V3MeHeHHWe BHYTpPEHHEH SHEPrHHM B IIPOIECCE WCIAPEHUS W KOHJICHCAIIHH.
' Kunenwue xumkoctu. Y enbpHas TemioTa mapoodpasosanus: L = Q/m
2.11 | BnaxxHOCTh BO3yXa
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[InaBnenue u kpucrammusanms. V3MeHEHHE BHYTPEHHEH JHEPrHMHM IPH IUIABJICHUM W KPUCTAJUIN3AIlWU.
212 VY ienbHas TEIIoTa IJIaBICHUS:
2.13 | BHYTpeHHSS SHEPIHs CTOPaHUs TOIUIMBA. Y IebHAS TEIIOTa CropaHus TouBa: ( = Q/m
2.14 | MpunHnums! paboTel TerioBsix aeuratesieii. KI1/] temmoBoro apurarens
Ipaxmuueckue pabomvi
W3mepeHue ynenbHOW TEIUIOEMKOCTH METaNIMYecKOro IMJIMHAPA; KOJIMYECTBa TEIUIOTHI, MOJIY4YEHHOrO
BOIOM KOMHATHOW TeMIepatypsl (UKCHPOBAHHONH MacChl, B KOTOPYIO ONYIIEH HArpeThlil IUIHHID;
215 KOJIM4YEeCTBa TCIUIOTBHI, OTAAHHOI'O HArpeTbiM MNUJIUMHIAPOM, IOCJIEC ONYyCKaHWA €ro B BOLY KOMHAaTHOM
TeMIEpaTypbl; OTHOCUTEIHHON BIAXXHOCTH BO37yXad; YJENbHOW TEIJIOTH MiaBlieHus Jbaa. MccnenoBanue
HU3MCEHCHUSA TEMIICPATYypPhbl BOJAbI IIPHU PA3JIMYHBIX YCJIOBUAX; SABJICHUA TCHJ'IOO6MeHa npru CMCIIMBAaHUU
XOJIOAHOM U ropa4eil Bofpl; Ipoliecca UCIapeHus
Qusuyeckue s61eHUA 6 Npupode: TIOBEPXHOCTHOE HATSDKEHHE U KANMWUISIPHBIC SIBJICHUS B TIPUPOJIE,
2.16 | xpucramsl B mpupone, usnyueHue CoiHIa, 3aMep3aHue BOJAOEMOB, MOPCKHE OpH3bI; 00pa3OBaHUE POCHI,
TyMaHa, WHesl, CHera
Texnuueckue ycmpoticmea: KaWLISPbI, TTPUMEPbI HCIIONB30BAHUS KPUCTAIUIOB, JKUIKOCTHBIA TEPMOMETD,
2.17 | maT4Mk TeMmmepaTypbl, TEPMOC, CHCTEMa OTOIUICHHUS JOMOB, TUTPOMETPHI, ICUXPOMETp, MapoBas TypOWHa,
JBUTATEIh BHYTPEHHETO CTOPaHUs
3 SJIEKTPOMAI'HUTHBIE SIBJIEHUA
3.1 DnekTpu3anus Ten. [IBa Bua SIEKTPUICCKUX 3aps 0B
3.2 | B3aumonelicTBue 3apsokeHHBIX Teql. 3akoH KynmoHa
3.3 | 3aKkoH coxpaHEHHS AIEKTPHUECKOTO 3apsiia
34 Onekrpudeckoe mone. Hampsok€HHOCTD AIeKTpUdecKoro moms. [IpHHOuO CyNmepHno3nIuy SJIEKTPUISCKUX
' roJieil (Ha Ka4YeCTBEHHOM YPOBHE)
. Hocurenn onexrpuueckux 3apamoB. [leiicTBHE SIEKTPHUECKOrO IMONS HA 3JICKTPUUIECKHE 3apsiIbl.
' [IpoBOAHUKY U JUINEKTPUKU
[TocTosiHHbIHN anekTprdecknil ToK. JlericTBust anekTprdeckoro Toka. Cuna Toka. Hanpsokenue.
3.6
=g/t ,U=A/
DNeKTpUIecKoe COIPOTUBICHUE. Y IEIbHOE YIEKTPUISCKOE COPOTHUBIICHHUE:
3.7
R =pl/S
3.8 | 3akon Oma st yuacTka ssextpuueckoi memu: | = U/R
[ocnenoBarenbHOE COSNUHEHNE TIPOBOJHUKOB!
3.9 | IMapanienbHOE COeTUHEHHE POBOTHUKOB PABHOT'O COMTPOTUBIICHHUSI:
CMemaHHbIe COSTMHEHUS TPOBOIHUKOB
3.10 | Pabora u MomHOCTB AyekTprueckoro Toka. A = Ult, P = Ul
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3akon Jxoynsa — Jlenma:
3.11
3.12 | OnprT Dpcrena. MarHuTHOE MMOJIE MPSIMOrO IIPOBOAHUKA C TOKOM. JIMHUY MarHUTHOH WHIYKIIUU
3.13 | MarHuTHOE 1MoJie MOCTOSHHOTO MarHuTa. B3anMomeiicTBUE TOCTOSIHHBIX MATHUTOB
3.14 | JleficTBHe MATHUTHOT'O TOJIS HAa MMPOBOJAHUK C TOKOM
3.15 | Onerter Papanes. SIBneHue 371eKTpOMarHuTHOH nHAyKIuU. [IpaBuio Jlenna
Ipaxmuueckue pabomoi
W3MepeHne 3JEKTPUYECKOTO COMPOTUBIICHUS PE3UCTOPA; MOIIHOCTH DJICKTPHYECKOrO TOKa;, paboThI
JJIEKTPUYECKOr0 TOKA.
HccnenoBanue 3aBUCUMOCTU CHJIBI TOKA, BO3HUKAIOUIETO B TPOBOJAHUKE (PE3UCTOPBI, JIAMIIOYKA), OT
316 HaMpsHKEHU Ha KOHIaX IMPOBOAHUKA; 3aBUCUMOCTH COHNPOTUBJICHU OT AJIMHBI MIPOBOAHHUKA, IJIOMIAAA €TO
nonepeuHOro CCYCHUA U yACJIbHOI'O COIIPOTUBJICHUA.
HpOBepKa nmpaBujia st 3JICKTPUYCCKOro HaMPsXKEHUS MPU MOCICI0BATCIBHOM COCAWMHCHUHN ITPOBOIHUKOB;
MpaBuiIa IS CHJIBI JJIEKTPHYECKOrO TOKA MpPH MapajuieIbHOM COCIMHCHUHU IMPOBOIHUKOB (PE3MCTOPHI U
JIAMITOYKa)
317 Dusuyeckue A61eHUs 8 npupode: FICKTPHUECKHIE SBICHNS B aTMOc(epe, SIIEKTPUUECTBO KUBBIX OPraHU3MOB,
' MarHUTHOE TT0JIe 3eMJIH, Apeli() IOM0COB, POIb MATHUTHOTO TIOJIS IS XKU3HM Ha 3eMIle, MOJISIPHOE CHUSTHIC
Texnuueckue ycmpoticmea: 3IEKTPOCKOI, aMIEPMETP, BOJIBTMETP, PEOCTaT, CUYETUMK DICKTPUUECCKOM
3.18 | aHeprum, 3JEKTPOOCBETUTENLHBIC TPUOOPHI, HATPEBATEIBHBIE JICKTPOIIPUOOPHI (TIPUMEPHI), IEKTPUICCKHE
MIPETOX PAHUTEIIH, SJICKTPOMATHHT, 3JICKTPOIBUTATENb IIOCTOSIHHOTO TOKA, TEHEPATOP IIOCTOSTHHOTO TOKa
3.19 | DnekrpoMarHuTHbIC BOJMHBL [1IKkana 351eKTpOMarHuTHBIX BOJTH
3.20 | JlyueBas mozens cBera. IIpsMouHEHOE pacpocTpaHEeHUE CBETa
3.21 | 3akoH oTpaxkeHus cBera. [mockoe 3epkano
3.22 | IlpenomiieHue cBeTa. 3aKOH MPEJIOMIICHHUS CBETa
3.23 | Jlucnepcus cBera
3.24 | Jlunza. Xox ay4eit B mun3e. PokycHoe paccTostHre JTMH3bL. OnTrueckas cuia nuassl: D = 1/F
3.25 | I'ma3 kak onTuyeckas cucreMa. ONTHYECKUE TPHOOPHI
Ipaxmuueckue pabomoi
N3mepeHne ONTHYECKOH CHIIBI COOMpAIONIeH JIMH3BI;, (POKYCHOTO PacCTOSHUS COOWparomied JUH3BI (110
CBOICTBY paBEHCTBA Pa3MEpOB MpeaMeTa U N300pakeHHs, KOT/Ia IIPEeAMET PACIIONOKEH B ABOMHOM (OKycCe),
3.26 | mokazaTess MPeTOMIICHHS CTEKIIA.
UccnenoBanne cBoiicTBa M300pakeHUs, ITOMYYEHHOTO C TIOMOINBIO COOHMpAIOIEH JHWH3BL, W3MEHCHHS
(hOKYCHOTO PaCCTOSHHS IABYX CIIOKCHHBIX JIMH3; 3aBHCUMOCTH YTJIa TPEJIOMIICHHSI CBETOBOTO JIyda OT yIia
MaJEHNsI Ha TPaHHIIE «BO3IYX — CTCKIIO»
397 Qusuueckue serenus ¢ npupode: 3atmenus Connana u JIyHBI, BeTa Tel, ONTHYECKUE SBICHUS B aTMochepe
' (uBet HEOa, pedpakums, pagyra, MUPaK)
3.28 | Texuuueckue ycmpoticmea: 0YKH, IEPUCKOIIL, (POTOAIIIAPAT, ONTHIECKHE CBETOBOJIBI
4 KBAHTOBLGLIE SIBJIEHUA
4.1 | PammoakTuBHOCTB. Anb(da-, 6eTa-, ramMmMa-m3nydeHus. Peakuun annda-u 6era-pacmana
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4.2 | Ousitsl Peszepdopaa no paccesHuro anbda-vactun. [Inanerapras Monens aroma
4.3 | CoctaB atoMHoOro siapa. M3oromsrl
4.4 | Ilepuox nmomypacnaja aTOMHBIX siiep
4.5 | SnepHble peakuuu. 3aKOHBI COXPAaHEHUS 3apsAA0BOI0 U MacCOBOT0 YHCEI
46 Dusuyeckue A61eHUA 6 NPUPoOe. eCTECTBEHHBIN PaJUOaKTUBHBIN (DOH, KOCMHUYECKHUE JIy4H, PaldOaKTHBHOE
' U3IIy4YeHHe IPUPOIHBIX MUHEPAJIOB, AEHCTBHE PaJMOaKTHBHBIX U3IyYeHUH Ha OpraHU3M YeIoBeKa
. Texnuueckue ycmpoticmeéa: CHEKTPOCKOIN, WHIMBHIyaldbHBI JO3MMETp, KaMepa BuibcoHa, suaepHas

OHEPreTruKa




	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ
	7 КЛАСС
	8 КЛАСС
	9 КЛАСС
	ПРОВЕРЯЕМЫЕ ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ ОСНОВНОЙ ОБРАЗОВАТЕЛЬНОЙ ПРОГРАММЫ ОСНОВНОГО ОБЩЕГО ОБРАЗОВАНИЯ
	7 КЛАСС
	8 КЛАСС
	9 КЛАСС
	ПРОВЕРЯЕМЫЕ ЭЛЕМЕНТЫ СОДЕРЖАНИЯ
	7 КЛАСС (1)
	8 КЛАСС (1)
	9 КЛА
	ПРОВЕРЯЕМЫЕ НА ОГЭ ПО ФИЗИКЕ ТРЕБОВАНИЯ К РЕЗУЛЬТАТАМ  ОСВОЕНИЯ ОСНОВНОЙ ОБРАЗОВАТЕЛЬНОЙ ПРОГРАММЫ ОСНОВНОГО ОБЩЕГО ОБРАЗОВАНИЯ
	ПЕРЕЧЕНЬ ЭЛЕМЕНТОВ СОДЕРЖАНИЯ, ПРОВЕРЯЕМЫХ НА ОГЭ ПО ФИЗИКЕ


		2025-10-31T14:26:27+0500
	с.Туринская Слобода
	МУНИЦИПАЛЬНОЕ АВТОНОМНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "СЛОБОДО-ТУРИНСКАЯ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА №2"
	я свидетельствую о точности и целостности этого документа




