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HOACHUTEJIBHAA 3AIIUCKA

[Iporpamma 1o ¢Qusuke Ha ypOBHE OCHOBHOIO o00IIero 00pa3oBaHUS
COCTaBJICHa HAa OCHOBE IOJIOKEHUU M TpeOOBaHUU K pe3yJbTaTaM OCBOEHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MpOrpaMMbl, NPEICTABIECHHBIX B
OI'OC 00O, a takxke ¢ yu€toM (penepanbHON paboueil mporpaMmMbl BOCIIUTAHUS U
Konnenmuu npenogaBanus yueOHoro npeameta «Dusuka.

CopepxaHue mnporpaMMmbl MO (U3MKE HampaBieHO Ha (QopMUpOBaHHE
€CTECTBEHHO-HAYYHOW TpaMOTHOCTH OOYYaIOIIMXCS W OpPraHU3alUI0 H3y4YeHUs
bu3uKM Ha JAEATEILHOCTHOM OCHOBe. B mporpamme 1o Qusuke y4YHUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzauuu tpedoBanuiit ®I'OC OO0 k
IUIAHUPYEMbBIM JTUYHOCTHBIM U METANpPEJIMETHBIM pe3yjbTaTaM 00yUYeHHs, a TaKXKe
MEXIIPEMETHBIE CBA3U E€CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30oBaHuUsI.

[Iporpamma no gu3uke ycTaHaBIMBAaeT pacupeeieHrne yueOHOro Marepuania
no rojam oOyueHus (1o Kjiaccam), MpejiaraeT IPUMEPHYIO MOCIeI0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJEPKaHUS U
y4éTe BO3PACTHBIX OCOOEHHOCTEH 00yJarOIINXCS.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LETbI0 OKa3aHUS METOAMYECKOM
MIOMOIIY YYUTENIO B CO3J]aHUU padoyeil mporpaMMsbl 0 yueOHOMY MIPEAMETY.

duzrka SABISETCS CUCTEMOOOPA3yIOUIUM Il  €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, MOCKOIBKY (pr3ndYecKkre 3aKOHBI Jie)KaT B OCHOBE IMPOIIECCOB
U SBJIEHUN, HW3ydyaeMbIX XUMHUEH, Ouoyioruei, acTpoHOMHEH U (GU3UYECKOU
reorpague, BHOCUT BKJIAJ] B €CTECTBEHHO-HAyUYHYIO KapTHHY MHpa,
NpelocTaBiIsieT Haubojee SCHbIE O00pas3lbl MPUMEHEHHUS HAYYHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJYYESHHsI TOCTOBEPHBIX 3HAHUN O MUpE.

OnHa w3 TIaBHBIX 3a7ad (PuU3MUEecKOro oOpa3oBaHUS B CTPYKTYpE OOIIEro
o0pa3oBaHus COCTOWT B (POPMUPOBAHUU ECTECTBEHHO-HAYYHOW TPaMOTHOCTU U
UHTepeca K HayKe Y 00 ydJaroluxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEIIoONiaracT OBJAJCHHE
CIEAYIOIINMU KOMIIETEHTHOCTSIMHU, XapaKTEPHU3YIOIIUMH €CTECTBEHHO-HAYYHYIO
IPAMOTHOCTb:

e Hay4HO OOBSCHSATH SBIICHUS,

e OLICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;

e HHTEPNPETHUPOBATH  JIAHHBIE U HUCIOJb30BaTh  Hay4dHbIE
JIOKa3aTeIbCTBA JIJIs MOJYYEHUS BHIBOJIOB.

Hemn wusyuyeHuss (PU3NKA HAa YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpeneneHsl B KoHuenuuu npenoaaBaHus ydyeOHoro mnpenmera «®Puszuka» B
oOpa3zoBaTelbHbIX oOpraHuzanusix Poccuiickoit @enepauuu, peamu3yroIIux
OCHOBHBIE  001I€00pa3oBaTEIbHbIE MPOTPaMMBbl, YTBEPKIEHHOW pelICHUEM
Komnerun MunucrepcTBa npocernienus Poccuiickoit ®deneparu (MpoTOKOI OT 3
nexadps 2019 r. Ne [IK-4BH).



Ieau n3yyenus pusuku:

MpUOOpPETCHHE WHTEpeca W CTPEMJICHUS OOyJalomUXCS K HayYHOMY
W3YYCHUIO TIPUPOJIBI, Pa3BUTHE HX HHTCIUICKTYATbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYIHOM METOJIe TIO3HAHUS B (HOPMHUPOBAHUE
UCCIIEIOBATEIHCKOTO OTHOIIEHUS K OKPY KAIOITUM SIBJICHUSIM;
dbopMHpOBaHUE HAYYHOTO MHPOBO33PCHUS KaK pe3yjabTaTa HW3y4YCHUS
OCHOB CTPOCHHS MaTepu U (HyHIAMEHTAIBHBIX 3aKOHOB (DU3HUKH;
dbopMHUpOBaHUE TIPEACTABICHUA O POJU (U3UKU IS PA3BUTHSA JPYTHUX
€CTECTBECHHBIX HAYK, TEXHUKH U TEXHOJIOTH;

pa3BUTHE  MPEJACTaBICHUH O  BO3MOXHBIX  cepax  Oymymien
po(eCCHOHATBLHON JACATEIBHOCTH, CBSI3aHHON ¢ (PU3WKOM, MOATOTOBKA K
JaNbHEHIIEMY OOYYCHHIO B ’TOM HAIPABJICHUH.

I[OCTI/I}KCHI/Ie 9TUX ueﬂeﬁ nporpaMmmsbl 110 (bHBI/IKe Ha YPOBHC OCHOBHOTI'O
O6H.ICI‘O O6pa30BaHI/I$I obecreunBacTCs PCIICHUEM CIICAYIOMUX 3ada4.

NpPHOOPETCHHE 3HAHMK O JUCKPETHOM CTPOCHHMHM  BEIIECTBA, O
MEXaHMYECKHUX, TCIUIOBBIX, JJICKTPUYCCKUX, MArHUTHBIX M KBaHTOBBIX
SIBJICHUSX;

NPHOOPETCHUE YMEHHUH OIUCHIBATH U OOBSICHATH (DU3UYCCKUE SBICHUS C
UCII0JIb30BAaHUEM TIOJTYYCHHBIX 3HAHUM;

OCBOGHHE METOJIOB pEIICHUS TMPOCTEUINX pacUYETHBIX 3adad ¢
UCTIOJIh30BaHUEM buznyecKux MojIeneH, TBOPYECCKUX 17}
NPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HaOIIONATh MPUPOIHBIC SBICHUS W BHITIOIHITH OTBITHI,
nabopaTtopHbie pabOTBI W  AKCIEPUMEHTAJIbHBIC HCCIICIOBAHUS  C
UCTIOJIh30BAaHUEM H3MEPUTEITBHBIX MPHOOPOB;

ocBOcHHUE TPUEMOB paboThl ¢ MHPOPMAIIUCH (PU3HUECKOTO COACPIKAHMS,
BKJTFOYasi HHQOPMAIIMIO O COBPEMEHHBIX JOCTIKEHUSAX (DU3MKHU, aHAIIU3 U
KPUTHYECKOE OIEHUBAHUE MHPOPMAIIHH;

3HAKOMCTBO €O cepaMu mpodecCHoHaTbLHON IeSITEIPHOCTH, CBI3aHHBIMHU
C (GU3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
TOCTIKEHUAX (PU3NIECKON HAYKH.

Ha u3yuenue ¢usuku (6a30BbIi ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETO

oOpa3oBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B HeZIel0), B 8
kiacce — 68 gacoB (2 waca B Henmeno), B 9 kinacce — 102 gaca (3 yaca B Heneno).

[Ipennaraemsiii B mporpamMmMe 1o (U3HNKE MepedeHb JabopaTOPHBIX padoT U
OTIHITOB HOCUT PEKOMEHIATEIbHBINA XapaKTep, YIUTEIb JIETAET BHIOOP MPOBEIACHUS
nabopaTOpHBIX PabOT W OMBITOB C YYETOM WHIWBHAYATBHBIX OCOOCHHOCTEH
0o0y4Jaromuxcs, CIUcKa AKCIEPUMEHTAIbHBIX 3aJlaHHi, MpeasiaraeMblX B pamMKax
OCHOBHOT'O TOCYJJApPCTBEHHOT'0 K3aMeHa 1o (U3UKe.



COAEPKXAHUE OBYYEHUA
7 KITIACC

Pasznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPY KalOLIero Mupa.

®uszuka — Hayka o npupoze. SBieHus npuponbl. PuU3NYECKUE SABICHUSA:
MEXaHNYECKHUE, TEIJIOBBIE, JIEKTPUUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenUuUMHBL. W3MepeHue Quanyeckux BeauyuH. DPuznyeckue
npubopsl. [lorpemHocts u3mMepennit. MexxayHapoaHasi cUcTeMa €IMHHIL.

Kak ¢usuka u JApyrue ecTecTBEHHblE HAyKd H3Yy4dalOT MPUPONY.
EcTecTBeHHO-HAYUYHBI METOJl TMO3HAHMS: HAONIOJEHUE, MOCTAHOBKA HAYYHOI'O
BOMPOCA, BBIJBUKEHUE THIOTE3, SKCIIEPUMEHT MO IMPOBEPKE TMIOTE3, 0ObSICHEHHE
Habo1aeMoro aBieHus. Onucanue PU3NYECKUX sIBJICHUH ¢ MOMOILbIO MOJIeTIEH.

Jemoncmpayuu.

1. MexaHH4YeCKHE, TEIUIOBBIE, DJJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJICHUSI.
2. ®usnueckre NpuOOPHI U MpoIeaypa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM U
U(GPOBBIM IPUOOPOM.
Jlabopamopnuie padbomot u onvimel.
1. OmpeneneHue UEHbI IeJICHUS MIKaIbl U3MEPUTEIHHOTO MPUOopa.
2. M3MepeHue paccTosiHUM.
3. U3mepenne 06bE€Ma KUIKOCTU U TBEPIOTO Tela.
4. OmpeneneHue pa3MepoB MAJIBIX TEI.
5. M3mepeHue temmeparypsl IIpU MOMOIINM >KUJIKOCTHOIO TEPMOMETpa U
JaTYMKa TEMIEPATYpHI.

6. lIpoBemenue ucciaenoBaHUs MO MPOBEPKE TMIIOTE3bI: NAIBHOCTH MOJIETA
HIapvKa, MyIEHHOTO TOPU30HTAIBLHO, TeM OOJIble, YeM OOJIbIIe BhHICOTA
IycKa.

Pasnen 2. [lepBoHayajibHbIe CBeJIEeHHS 0 CTPOEHHH BelllecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, HX pa3Mepbl. OIbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBmkenue dactul BemecTtBa. CBsA3b CKOPOCTH JABMKEHUS YaCTHUI[ C
TeMIiepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. BzaumomeiicTBue dacTuil
BEILIECTBA: IPUTAKEHNUE U OTTAJIKUBAHMUE.

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOCHUE Ia30B, JKMIKOCTEHM W TBEPIBIX
(kpucTamMUeckux) Tel. B3auMoCBA3bp MEXIy CBOMCTBAMHU BELIECTB B Pa3HBIX
arperaTHpIX COCTOSTHUSIX M MX aTOMHO-MOJIEKYJSpHBIM cTpoeHueM. OcoGeHHOCTH
arperaTHbIX COCTOSSHUM BOJBI.

JHemoncmpayuu.

1. HaOnronenunie OpOyHOBCKOTO JIBHXKEHUSI.

2. HaGmonenue nuddysun.

3. Habmonenue ~ siBneHuil,  OOBACHAIOIIMXCA  NPUTSDKEHUEM  WIH

OTTAJIKUBAHUEM YACTHULl BEIIECTBA.



Jlabopamopnuie padomot u onvimel.

1. OueHka JuaMeTrpa aroMa METOAOM pSAOB (C  HMCHOJIb30BaHUEM

doTtorpaduii).
2. OnbIThl IO HAOIIOAEHUIO TEIUIOBOI'O PACIIMPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO MPUTSIHKEHUSL.
Paznen 3. /IBU:KeHHeE ¥ B3aUMO/IeiicTBHE TeJl.
MexaHnueckoe IBHKEHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBUKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh IIPU HEPABHOMEPHOM JBMKEHUHU. Pacuér mytu u
BPEMEHU JIBUKECHUS.
SBnenne wHepUMU. 3aKOH HMHEpUHUHM. B3anmoaeicTBUE TeNl Kak NpUYMHA
U3MEHEHNS CKOPOCTH JIBM>KEHMs Teld. Macca Kak Mepa HMHEPTHOCTH Tea.
IInotHOCTH BemiecTBa. CBSI3b IUJIOTHOCTH C KOJMYECTBOM MOJEKYJ B E€IUHUILIE
00BbEMa BellecTBa.
Cuita Kak XapakTepucTuka B3aumoneincTBusa Tena. Cuila ynpyrocTd U 3aKOH
I'yka. M3MepeHne cuiibl ¢ MOMOIIBIO TUHAMOMETpA. SIBIIEHHE TATOTEHMS U CHJIA
TsokecTd. Cuiia TSKECTH Ha Apyrux raHetax. Bec tena. HeBecomocts. Cnoxkenue
CWJI, HANPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOpxelicTByromas cui. Cuia TpeHHs.
TpeHune CKOIbXKEeHUSI U TPEHUE MOKOosl. TpeHue B NpUPOJIe U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO ABUKEHHUS Tela.
2. H3MepeHuHe CKOpOCTU MPSMOJIUHENHOTO IBUKEHUSI.
3. HabGmronenwue siBieHHs] HHEPIIUU.
4. HaOmronenne u3MEeHEeHHs] CKOPOCTH MPU B3aUMOJICHCTBUU Tell.
5. CpaBHeHHE Macc [0 B3aUMOJAECHCTBUIO TE.
6. ClioxeHue Cujl, HallpaBJICHHBIX MO OJHOM MPSIMOM.
Jlabopamopnuie padbomot u onvimel.
1. OmpeneneHne CKOPOCTU PABHOMEPHOTO JABUKEHHUS (IIAPUKA B KUJIKOCTH,
MOJIEIN DJIEKTPUUYECKOTO aBTOMOOMIISL U TaK Jaiee).

2. Ormpezenenne CpelHE CKOPOCTH CKOJBXEHUs OpycKa WM IIapuka o
HaKJIOHHOM IIJIOCKOCTH.
OmnpeneneHue IIOTHOCTH TBEPAOTO TENA.

4. OmBITHI, TEMOHCTPHUPYIOUIUE 3aBUCUMOCTh PaCTsKEHUs (1edhopMarivm)
IPY>KUHBI OT IPUIOKEHHON CUJIBI.

5. ONbITHI, TIEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUSI CKOIBXEHUSI OT
BECa TEJa U XapaKTepa CONMPUKACAIOIIMXCS MOBEPXHOCTEM.

Paznen 4. JlaBjieHue TBEPABIX TeJ, JKUAKOCTENH M Ta30B.

Japnenue. CriocoObl YMEHBIIICHUS W yBEJIMUCHUS JaBieHus. /{aBnenue rasa.
3aBUCUMOCTh [IaBJICHUS Tra3a oT 00BEMa, Temmeparyphl. llepenaya maBiaeHus
TBEPABIMMU TEJaMH, XKUAKOCTAMU W TazaMu. 3akoH [lackans. IIHeBMaTmueckue
MaIlIMHBI. 3aBUCHUMOCTH JABJICHUSA >KUAKOCTH OT TIyOWHBI. [ 'HIpocTaTudecKuit
napajaokc. CooOmaromuecs: cocyabl. ['uapaBiuuecKue MeXaHUu3MBbl.



AtMocdepa 3eminn u aTMocepHoe nasieHue. [IpuunHBI CyliecTBOBaHUS
BO3nyuiHOM oOonouku 3emun. OmnbliT Toppuuemnu. M3mepenue atmochepHOTo
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOro JABJIEHUSI OT BBICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 1151 U3MepeHus: aTMOC(HEPHOro TABJICHHUS.

JlelicTBUE )XUAKOCTU U ra3a Ha IOIPYKEHHOE B HUX Teno. BelTankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue Ten. Bo3nyxomnnaBanue.

Jemoncmpayuu.
3aBUCHMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYPHI.

[lepenaya naBneHus KUIKOCTHIO U Ta30M.
Coobmiaromuecst COCyIbl.

I'mppasinueckuii npecc.

[IposiBnenue neicTBrs aTMOCHEPHOTO JTaBICHUS.

S L T o

3aBUCUMOCTb BBITAJIKUBAIOIIEH CUJIBI OT 00bEMA MOTPYKEHHON YaCTH
T€JIa U IUIOTHOCTH KUJIKOCTH.

~

PaBeHCTBO BBITAJIKMBAIOIIIEH CUJIbI BECY BBITECHEHHOM KUIKOCTH.

8. YcnoBue IJIaBaHUs TN IUIABAHUE WJIA MOTPYXKEHHUE TENl B 3aBUCUMOCTH
OT COOTHOIIICHUS MJIOTHOCTEN TeJla U )KUIKOCTH.

Jlabopamopnuie padbomot u onvimel.

1. HccnemoBanue 3aBUCHMMOCTH Beca Tejla B BOJIE OT 00bEMa MOTpyXEHHOM B
KUJIKOCTh YaCTH TeJa.

2. OmnpenenieHWe  BBITAIKMUBAIOLIEW CHIIBI, JEWCTBYIOIIEH HaA  TeJo,
NOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAIKHUBAIOIIEH CUIIBI, JEUCTBYIOMIEN Ha TEIO
B KUJKOCTH, OT MaccChl TeJa.

4. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKHUBAIOIIECH  CHJIBI,
NEHUCTBYIOIIEH Ha TEIO B JKUAKOCTH, OT 00BbEMa TOTPYKEHHOU B
AKUJKOCTh YAaCTU T€Ja U OT IUIOTHOCTU KUJKOCTH.

5. KoHcTpynpoBanue apeomeTpa WM KOHCTPYUPOBAaHUE JIOAKU H
orpeeieHue €€ rpy30n0abEMHOCTH.

Pa3nen 5. PaGora 1 MOIIHOCTH. DHEPIHs.

Mexanndeckasi pabota. MOITHOCTS.

[IpocTbie MexaHW3MBI: pblyar, OJOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmiio
paBHOBecus pbryara. [I[puMeHeHune npaBuiia paBHOBECHS phluara K OJIOKY.
«3onoroe mpaBwio» wmexaHuku. KIIJI mnpocteix wmexanuzmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannyeckas dHeprus. KuHeTmyeckas W NOTEHUMANIbHAs JHEPIUSL.
[IpeBpalenre 0THOTO BUJIa MEXAaHUYECKOW IHEPTUM B APYroid. 3aKOH COXPAHEHUS
SHEPrUU B MEXaHUKE.

Jemoncmpauuu.

1. IIpumepsl MpOCTHIX MEXaHU3MOB.

Jlabopamopnuie pabomot u onvimeol.

1. Omnpenenenue pabOThl CUJIBI TPEHUSI MPU PAaBHOMEPHOM JIBHXKEHUU Teja
10 TOPU30HTAIIBHON TOBEPXHOCTH.



2. Hccnenosanue ycia0BHM paBHOBECUS pblyara.
3. Usmepenue KIIJ] HakIOHHON IITIOCKOCTH.
4. M3ydeHue 3aKOHA COXPAHEHUS MEXAaHUYECKON DHEPIUU.

8 KJIACC

Pa3nen 6. TenioBbIe ABJIEHU.

OCHOBHBIE TIOJOXEHUS MOJIEKYJISIPHO--KUHETUYECKOM TEOPUU CTPOECHUSA
BelecTBa. Macca u pasmepsl aTOMOB U MOJEKYJd. OIbIThI, MOATBEPKAAIOLINE
OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOU TEOPUH.

Mopenu TBEPAOro, >KUAKOTO M Ta3000pa3HOrO COCTOSHUW BELIECTBA.
Kpucrannuueckue u amopdusie tena. OObSICHEHNE CBOMCTB ra3o0B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXEHUU MOJICKYJISPHO--KUHETUYECKOW TEOPHH.
CmaunBaHue U KanWUISIPHBIE siBICHUA. TEIIoBoe paclinpeHUe U CHKaTue.

Temnepatypa. CBsi3b TeMmmeparypbl CO CKOPOCTBIO TEIJIOBOTO JABHXKEHUS
yactull. BayTtpennsis sHeprus. CrocoObl HM3MEHEHHS BHYTPEHHEW DJHEPrUu:
TeIIonepeaya " COBEpIIICHUE paboTHL. Bunsr TETUIONEePEIayuH:
TEIJIONPOBOIHOCTh, KOHBEKIIUSI, U3JTyUYECHHUE.

KoanuecTBo TemnoThl. YeabHas TEINIOEMKOCTH BellecTBa. TemiooOMeH U
TEMJIOBOE paBHOBECHE. YpaBHEHUE TerloBoro OanaHca. [lnaBienue w
OTBEpJICBAaHUE KPUCTAUIMUYECKUX BEIIECTB. YJEIbHAs TEIUIOTAa IUIABJICHUS.
[TapooOpaszoBanne u konHjaeHcaiusa. Mcnapenue. Kumenue. YnenbHas Temiora
napooOpa3oBaHHus. 3aBUCUMOCTb TeMIIEpaTypbl KWUIIEHUS OT aTMOC(HEpPHOTo
JTaBJICHUS.

BrnaxxnocTts Bo3ayxa.

DHeprus TOMBa. Y iebHas TeII0oTa CTOPaHMUSL.

[Tpunuumner padotel TeroBeix napurateneit KIIJ[ TemmoBoro npurarens.
TernoBble IBUTATENIH U 3alIMTa OKPYKAIOIIEHA CPEIBI.

3aKOH COXpaHEHUS U NMPEBPAIICHUS YHEPTUHU B TEIUIOBBIX MPOIIECCaX.

Jemoncmpayuu.

1. HaGmronenne GpoyHOBCKOTO ABUKCHHUS.

2. Habmonenue nuddy3un.

3. HaGmroneHue sSBICHHUN cMaYMBaHUS M KAITWJUIIPHBIX SBIICHHM.

4. HalOnroneHune TEII0BOrO PaclIupeHus Tell.

5. VI3MeHeHue NaBieHUs Ta3a NpU U3MEHEHUH 00bEMa M HArpeBaHUM WU
OXJIaXKJICHHUU.

[IpaBuna usmepeHus: TeMrnepaTyphl.

Bunpr Terionepenaum.

OxutaxkieHre Npyu COBEPIICHUH PAOOTBHI.

HarpeBanue npu coBepiiieHr paboThl BHEITHUMU CHJIAMH.
10. CpaBHEHHE TEMIOEMKOCTEN PA3JIMYHBIX BELIECTB.

11. HaGmronenue kureHus.

12. HabnroieHre mocTosSIHCTBA TeMIIepaTyphl PH TUIABICHUH.
13. Mojgenn TeIUIOBBIX ABUTATEIIEH.
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Jlabopamopnuie padomot u onvimel.

1. OmnbIThI O OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJIIPHOTO MPUTSKECHHUS.

2. OnbITHI IO BBIPAIIMBAHUIO KPUCTAJUIOB IIOBAPEHHOW COJIM WIIM caxapa.

3. OnpIThl MO HAOMIOJEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B, KUJIKOCTEH U

TBEPIBIX TEI.

4. OmpepneneHue JaBieHUs BO3AyXa B OajUIOHE IIMPHUIIA.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD JABIICHUS BO3JyXa OT €T0
00bEMa U HArpeBaHUS WM OXJIKICHUS.

6. IIpoBepka runoTe3bl JUHEHMHON 3aBUCUMOCTH JJIUHBI CTOJIOMKA KUIKOCTH

B TEPMOMETPUYECKON TPYyOKE OT TEMIIEPATYPHI.
7. HaGmronenue wW3MEHEHUSI BHYTPEHHEH OHEpPruM Tejda B PE3ysbTaTe
TEIJIonepe1aud U pabOThl BHEITHUX CHIIL.

8. HccnenoBaHue siBIICHHS TEIJI0OO0OMEHA MPU CMEIIMBAHUU XOJIOJHON U

ropsiueu BOJIBI.

9. OmpeneneHue KOJMWYECTBA  TEIUIOTHI, IMOJIYYEHHOTO BOJOW  MpHU

TEMJI000MEHE C HAarPEThIM METAUTUYECKUM IMTHHIPOM.

10. OnpenieneHue yiesIbHOM TEMI0EMKOCTH BEIIECTBA.

11. MccnenoBanue nmpoiecca uCnapeHusl.

12. OnpeeneHrie OTHOCUTEIBHON BIAXKHOCTH BO3/1yXa.

13. OnpeneneHue y1eIbHOM TEMIOThI TUIaBICHUS JIbJA.

Paznen 7. DiekTpu4yecKkue U MATHUTHBIE SIBJICHHS.

Onektpuzauus Ten. J[Ba poaa »sIeKTpUUECKUX 3apsioB. BzaummopeicTeue
3apspKeHHBIX  Tenl. 3akoH KyioHa (3aBUCMMOCTh  CHIJIBI  B3aMMOJICHCTBUSA
3apsHKEHHBIX TE OT BEJIMYMHBI 3aPSII0B U PACCTOSIHUS MEXKLY TEJIAMHU ).

Onektpuueckoe mnojue. Hanpsok€HHOCTh 3iieKTpuueckoro motist. IIpuHuun
CYHEPIIO3UIMH JICKTPUUECKUX TOJIeH (Ha KaUueCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA 3JIEKTPUYECKUN 3apsl.
Crpoenune aroma. IIpOBOOHHMKM W JHUPJEKTPUKU. 3aKOH  COXPaHEHUS
ANEKTPUUYECKOTO 3apsiia.

DNEeKTpUYECKUd TOK. YCIOBUS CYHIECTBOBAHUS SJIEKTPUUECKOrO TOKa.
HNcTouHMKM TOCTOSIHHOTO TOKa. JIeMCTBHUS SJIEKTPUUYECKOTO TOKa (TEIIOBOE,
XUMUYECKOE, MAarHUTHOE). DNEKTPUUECKUIN TOK B KUIKOCTAX U ra3ax.

Onektpuueckass uenb. Cuia  Toka.  DNEKTPUYECKOE  HAIpsKEHHE.
ConpoTuBieHUE MPOBOJHUKA. Y ICIBHOE COMPOTHUBIICHUE BellecTBa. 3akoH Oma
nns ywactka uenu.  [locienmoBarenbHOE W mapajieIbHOE — COCTMHEHUE
MIPOBOJHUKOB.

PaGota w wMoOmHOCTH JyeKTpuueckoro Toka. 3akoH J[xoymns—Jlena.
DNeKTpUYecKue LENU U MOTPEOUTENH dIEeKTpUuueckoi 3Heprun B ObITy. KopoTkoe
3aMbIKaHHE.

[ToctossHHBIE ~ MarHuThl.  B3auMomelcTBHE  MOCTOSHHBIX ~ MAarHHUTOB.
MaruauTtHoe nosnie. MarHutHoe noJjie 3eMJId U €ro 3Ha4€HUe JJIs KU3HU Ha 3eMlie.
Ombir  Opcrena. MarauTHoe TONE€  AJIEKTPUYECKOro Toka. [Ipumenenue
AJIEKTPOMArHuTOB B TeXHUKE. J[efiCTBUE MATHUTHOIO MOJIsl HA MPOBOJAHUK C TOKOM.



DNeKTpOABUraTeNb IOCTOSIHHOTO TOKa. lcmosb30BaHHME JIEKTpOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Omnertel @apanes. fABnenue anekrpomarHuTHoM uHAYKUnK. [IpaBuno JleHna.
DIeKTpOoreHepaTop. CnocoOb1 MOJTyYEHHUS AIEKTPUUYECKOU DHEPIUMu.
DNEeKTPOCTaHLIMH Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPIHUH.

Jemoncmpayuu.

DJIeKTpU3alus TE.
JIBa pozia dIEKTPUUECKUX 3aps 0B U B3AUMOAECHCTBUE 3aPSIKEHHBIX TEII.
YCTpOUCTBO U AECUCTBUE BJIEKTPOCKOIIA.
DNIEeKTpOCTaTUYECKask MHIYKIIMS.
3aKOH COXpaHEHHUs DJIEKTPUUECKUX 3apsiI0B.
[IpoBOAHUKH U TUDJIEKTPUKHU.
MopaennpoBaHUE CUIOBBIX JIMHUM JJIEKTPUUYECKOTO MOJIS.
M cTOYHMKYN OCTOSSHHOTO TOKA.
JIelicTBUA DIIEKTPUUYECKOTO TOKA.

. DIIEKTPUYECKUI TOK B )KUIKOCTH.

. I"'a30BbIi1 pa3psia.

. I3mepeHune cuibl TOKa aMIIepMETPOM.

. I3mepeHune aeKTpuyecKoro HanpsiKEHUs: BOJIbTMETPOM.
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. Peoctar 1 Mara3uH conpoTUBIICHUM.

. B3auMoielicTBie NOCTOSTHHBIX MAarHUTOB.

. MonenupoBaHue HEBO3MOXXHOCTH Pa3/IeJICHHS TTOJIFOCOB MarHUTa.
. MonenupoBaHue MarHUTHBIX MMOJIEH TOCTOSTHHBIX MAarHUTOB.

. OnwIT Opcrena.

. MarsnuTHoe 1oJje Toka. IJIeKTPOMarHur.
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. JIeicTBME€ MarHUTHOTO TIOJISL Ha TPOBOJIHUK C TOKOM.

. DNEKTPOJIBUTATEIb ITOCTOSHHOTO TOKA.

. UccnenoBanue ABICHUS 3JIEKTPOMATrHUTHON MHAYKIIUU.

. OnpiTel Dapanes.

. 3aBUCHMOCTh HAIlpaBJICHUS WHAYKIIMOHHOTO TOKAa OT YCJIOBUM €ro
BO3HHUKHOBCHHUS.

25. DJIEKTpPOTreHepaToOp MOCTOSIHHOI'O TOKA.

Jlabopamopnuie pabomot u onvimel.

1. OmpITBI TO HAOMIONCHUIO ODJICKTPU3AMUU Tel WHAYKIWEH W TIpH

CONPUKOCHOBEHUH.
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2. HccrnenoBanme JEUCTBUSA DIIGKTPUYECKOTO IO Ha IPOBOJAHUKH H
TUDJICKTPUKH.

CoOopka u mpoBepKa padOTHI AIEKTPUISCKOM IETTH ITOCTOSHHOTO TOKA.
N3mepenune u peryaupoBaHre CHIIbI TOKA.

N3mepenue u peryaupoBaHne HAMIPSHKCHMUS.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKa, MIYIIETO 4Yepe3 pPe3UCTOp, OT
CONIPOTHBIICHUS PE3UCTOPA U HANPSDKCHHS HA PE3UCTOPE.
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10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnbITHI, JEMOHCTPHUPYIOIIHE 3aBUCHUMOCTD ANEKTPUUECKOTO
CONPOTHUBIICHUS] TPOBOJAHUKA OT €ro JJIWHBI, IUIOIIAAXA MOMNEPEYHOro
CEUCHHS U MaTepuara.

[IpoBepka mpaBwia CHOXKEHUS HANPSHKEHUN MpU  MOCIEA0BATEILHOM
COEJIMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia Jjsi CUJIbl TOKA MPHU MAPAIICTBHOM COCIUHEHUH
PE3UCTOPOB.

Omnpenenenue paboThI AIEKTPUIECKOTO TOKA, HAYIIETO YEPE3 PE3UCTOP.
OmnpeneneHne MOIIHOCTH JJIEKTPUYECKOrO TOKA, BBLACISEMON Ha
pe3ucTope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO YEPE3 JIAMIIOYKY, OT
HaIpPsDKEHUS Ha HEeH.

Onpenenenue KIIJ] narpesarens.

HccnenoBanrie MarHUTHOTO B3aMMOJICHCTBUSI MOCTOSIHHBIX MAarHUTOB.
N3ydenne MarHuTHOTO TMOJS  TOCTOSIHHBIX ~ MAarHUTOB  TPU  UX
00bEIMHCHUU U Pa3JICIICHUH.

UccnenoBanue AeHCTBUS 3JIEKTPUUECKOr0 TOKA HA MArHUTHYIO CTPEIKY.
OnbITEI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI  B3aMMOJICHCTBUS
KaTyIIKM C TOKOM M MarHuta OT CHJIbl TOKa W HAampaBJICHUS TOKa B
KaTyIIKe.

N3ydeHne 1eiicTBUS MAarHUTHOTO MOJISI HA TPOBOJAHUK C TOKOM.
KoHctpyupoBanue u uzydeHnue paboThl 371€KTPOIBUTATENS.

N3amepenne KII/I anekTpoaBuraTeibHOW YCTaHOBKH.

OneITEl 1O HKCCIIEIOBAHUIO SIBJICHHUSI DJIEKTPOMArHUTHOW WHIYKIMH:
UCCJIEOBAaHNE W3MEHEHUW 3HAYEHHsS W HAIpaBJICHUS WHIYKIHOHHOTO
TOKa.

9 KJIACC

Pasznen 8. Mexannueckue siBJICHHS.
Mexanuyeckoe naBWXKEeHHE. MarepuanbHas Touka. Cuctema OTCYETa.

OTHOCUTENBHOCTh MEXaHMYECKOTIO JBUXKEHUS. PaBHOMEpHOE MpAMOJIMHEHOE
nBKeHne. HepaBHOMepHOE MpsiMOJIMHEHOE JBH>KeHUE. CpelHsisi U MTHOBEHHas
CKOpOCTH TeJia IIPU HEPABHOMEPHOM JBHIKECHUH.

VYckopenne. PaBHOyckOpeHHOE mMpsMoJIMHEHOEe JBHkeHue. CBoOoaHOE
nagenue. OnbiTel [anunes.

PaBHOMEpHOE ABUKEHHE TO OKpYKHOCTU. Ilepumon u vactora oOpauieHus.
JIuHeiiHas U yrioBas CKOPOCTH. LIeHTpocTpeMUTENIBHOE YCKOPEHHUE.

ITepsriit 3akoH Herotona. Bropoii 3akon Herotona. Tpetuit 3akon HeroToHa.
[IpuHIMIT CynIeprno3uuu CUil.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHs: CHIIa TPEHUS CKOJIbKEHUS, CUila
TPEHHUS MOKOSI, IPYTUE BUIbI TPCHHUSL.



Cuna TSKECTM M 3aKOH BCEMHUPHOIO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
nageHus. JlBmxenne mianer BOKpyr Comnna. IlepBas xocmumyeckass CKOpPOCTb.
HesecomocTts u neperpysku.

PaBHOBecre marepuanbHOM TOUKU. AOCOIIOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TeNA C 3aKPEIUIEHHON OChIO BpallieHusl. MomeHT cuibl. LIeHTp TsakecTH.

Nmnynee Tena. M3menenune ummynbsca. Mmynbe cuibl. 3aKOH COXpaHEHUS
MMITyJIbca. PeakTUBHOE ABUIKEHHE.

Mexanudeckass pabora M MOIIHOCTb. PaboTa cui TSKECTH, YHPYTrOCTH,
tpeuusi. CBsi3b sHEpruu u padbotsl. [loTeHUManbHas HEpPrus Tena, MOAHSATOrO HaJ
MTOBEPXHOCTHIO 3eMiu. [loTeHIMaNbHAs SHEPTHS CKATON NPy KUHbL. KuHeTnyeckas
sHeprus. Teopema O KMHETHYECKOM AHEPIMM. 3aKOH COXPAHEHUS MEXaHMYECKOMN
SHEPIHH.

Jemoncmpayuu.
1. HaOmronenne MeXaHMYECKOTO JBMKCHUS Tela OTHOCUTEIBHO Pa3HBIX TEI
OTCYETA.

2. CpaBHEHME MyTEW U TPAEKTOPUM ABUMKEHHUS OJTHOTO U TOTO K€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCUETA.

N3mepenue CKOpoCTH U YCKOPEHUS IPSIMOJIMHENHOTO JIBUKECHHUSL.
HccnenoBanne Npu3HAKOB PABHOYCKOPEHHOTO IBUKEHUSI.
HaGmionenue NBUKEHUS Teja MO OKPYKHOCTH.

S

Hab6mronenne MexaHU4eCcKuX SIBICHUH, MPOUCXOISIINX B CHCTEME OTCUETA

«Tenexka» 1pu €€ paBHOMEPHOM U  YCKOPEHHOM JBHXKCHUU

OTHOCHUTEJIbHO KaOuHeTa (PU3HKH.

7. 3aBUCUMOCTb YCKOPEHHUSI Tejia OT MacChl Tejla M JICHCTBYIOIIEH HAa HETO
CHUJIBI.

8. HaOmronenue paBeHCTBA CUIT PU B3aUMOJICHCTBHH TE.
N3MeHeHune Beca Tefna Mpyu YCKOPEHHOM JBHXKEHUH.

10. Ilepenaya ummnynpca npu B3aUMOJICUCTBUU TE.

11. [IpeoOpazoBaHus SHEPTUU MIPU B3AaUMOICHCTBUU TEII.

12. CoxpaHeHHe UMITYJIbCca IPU HEYTIPYTOM B3aUMOJICHUCTBUH.

13. CoxpaHeHHE UMITYJIbCA IMPU A0COJIFOTHO YIIPYTOM B3aUMOICHCTBUU.

14. HaGmroieHre peakTUBHOTO JIBH)KCHUS.

15. CoxpaHEeHHE MEXaHHYECKON YHEPTUH ITPH CBOOOTHOM ITaICHUH.

16. CoxpaHeHHEe MEXaHUYECKOU PHEPTHUH MPU JIBUKEHUM Teja Mo AeHCTBUEM
PY>KUHBI.

Jlabopamopnuie pabomot u onvimel.

1. KoHcTpynpoBaHHMe TpakTa JJjis pa3roHa U JAJbHEUIIEr0 PAaBHOMEPHOIO
JIBVDKCHUS IIapUKa WU TEJEKKH.

2. OmnpeneneHue cpeaHer CKOPOCTH CKOJIBXKEHHUS OpPYyCKa WU JABHKCHUS
[IapUKa 10 HAKJIOHHOM IUIOCKOCTH.

3. OmnpenesieHrWe yCKOPEHUS TeJia MPHU PABHOYCKOPEHHOM JIBHMXKEHUHM 10

HAKJIOHHOM TJIOCKOCTH.



4. WccnenoBaHue 3aBUCHUMOCTH MYTH OT BPEMEHH IMPU PABHOYCKOPEHHOM
JBIKEHUH 0€3 HauyaJbHOU CKOPOCTH.

5. IlpoBepka THUMOTE3bl: €CIAM NPU PABHOYCKOPEHHOM JIBMKEHUU 0e€3
HayaJbHOU CKOPOCTH IYTH OTHOCSTCA KaK psJ HEUETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHHU OJMHAKOBBI.

6. MccienoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHIIBI
HOPMAaJILHOTO JaBJICHUS.

7. Omnpenenenuie KO3QPUIIMEHTa TPEHUS CKOIBKEHHUS.

8. OmnpeneneHue )KECTKOCTU NPYKHUHBIL.

9. Omnpenenenue pabOThI CWIBI TPEHUS MPU PABHOMEPHOM JABHKEHUM Tella
110 TOPU30HTAJIbHON MOBEPXHOCTH.

10. Onpenenenue pabOThl CUJIBI  YOPYTOCTH TIpU  TOABEME Tpy3a C
WCITOJIb30BAaHUEM HEIOABIKHOTO M TIOJBHYKHOTO OJIOKOB.

11. 3y4deHue 3akoHa COXpAHEHUsS SHEPTUU.

Pa3znen 9. Mexannueckue KoJjieOaHUsI M BOJTHBI.

KonebarensHnoe nukeHne. OCHOBHBIC XapaKTEPUCTUKH KOJICOAHUMN: IEPUOT,
4acToTa, aMIUIUTyAa. MareMaTH4eCcKuii U MpyXKUHHBIA MasTHUKU. [IpeBpaiieHue
SHEPIUH NPH KOJIeOATSIHHOM JIBUKCHUM.

3aryxatomue  kojeOaHus.  BeIHykaeHHbIe — KojeOaHus.  Pe3onaHnc.
Mexannueckue BojHb. CBolicTBa MeXaHWUYECKUX BOJH. [IpomonbHBIE |
MonepeyHble BOJHBI. JlIMHA BOJMHBI U CKOPOCTh €€ pacnpoCTpaHEHHS.
MexaHn4yecKue BOJIHBI B TBEPJIOM TEJI€, CEUCMUYECKUE BOJIHBI.

3ByK. ['poMKOCTH 3Byka W BbicoTa ToHa. OTpaxkeHue 3Byka. MH(ppa3Byk u
yJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenune xosebaHuii T IO IEUCTBUEM CHUIIBI TSKECTU U CHUJIBI
YIOPYTOCTH.

Hab6monenne konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HaGmonenne BRIHYKICHHBIX KOJICOAHUI M pe30HaHCA.

PacnipocTpaneHnue mpoaoJIbHBIX U MOMEPEUYHBIX BOJH (HA MOJIEIIN).

Hab6monenne 3aBHCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHN PE30HAHC.

Jlabopamopnuie pabomot u onvimel.

1. OmpeneneHWe dYacTOTHl M TIEpHOJa KOJeOAaHWH MaTEeMaTHYeCKOTrO
MasiITHUKA.
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2. OmnpenenieHre 4acTOThI U EpUOa KOJIeOaHUN MPYKUHHOTO MasiTHUKA.

3. HccrnenoBanue 3aBUCMMOCTHU Tepuoja KoieOaHUi MOIBEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. HccnepoBaHue 3aBUCUMOCTH MepuoAa KojJeOaHU MPYKUHHOTO MasTHUKA
OT Macchl rpysa.

5. IlpoBepka HE3aBUCUMOCTU TNEepuojaa KojieOaHUM rpy3a, MOJBEIICHHOTO K
HUTH, OT MacChl rpy3a.



6. ONBITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh Mepuojia  KoJeOaHui
MPYKUHHOTO MAasiTHUKA OT MAacChl I'Py3a U KECTKOCTHU MPY>KUHBI.

7. V3MepeHue ycKopeHusi CBOOOIHOTO MaJICHHUS.

Paznen 10. DiiekTpoMarHuTHOE 1MOJI€ M 3JI€KTPOMATHUTHBIE BOJIHBI.

ONEKTPOMAarHUTHOE  TOJIE.  ODJEKTPOMarHuTHble  BOJIHBL.  CBOMCTBa
3NeKTpoMarHuTHBIX BOJH. Illkama snekTpomMarHUTHBIX BOJH. Vcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.

DnekTpoMaruuTHas npupoaa cera. CkopocTe cBeTa. BoiiHOBbIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBoMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoJyiHOBBIE CBOKCTBA CBETA.

Jlabopamopnuie padbomot u onvimel.

1. 3ydyeHue CBOMCTB AJEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOUIBHOTO

TenedoHa.

Pa3nen 11. CBeToBbI€ SIBJIEHUSI.

JlyueBas MOJIEJIb CBeETa. HUcTounuku CBeETa. [IpssmonuHerHOE
pacnpoctpanenue cBeta. 3atMeHusi Connna u JIynsl. Otpaxkenue ceeta. [lnockoe
3epKajio. 3aKOH OTPaKEHHUS CBETA.

[Ipenomnenune cBera. 3akoH mpenomyieHUs cBeta. [losiHOe BHYTpeHHeEe
OoTpakeHHe cBeTa. VICmoib30BaHUE TMOJHOIO BHYTPEHHETO OTPAXKECHHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xon syweit B nmH3e. Onruueckas cucrema (oroamnmapara,
MUKpOCKONAa M Teneckona. ['J1a3 kak omnTuyeckas cucteMa. bim3opykocTh U
NaTbHO30PKOCTb.

Paznoxenune Oemoro cBera B crmekrp. Ombeitel HetoToHa. Crioxenwue
CIEKTPaJIbHBIX I[BETOB. Jlucnepcus cBeTa.

Jemoncmpauuu.

[IpssMonHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenune n3oOpaxeHU# B TIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue ceera.

OnTtruyeckuil CBETOBO/.

Xox myueit B coOuparoiei JIH3e.

XO0J Iyder B pacCenBaAIOLIEH JIMH3E.

[Tonmy4yenne n3o0pakxeHU C MOMOIIIBIO JIMH3.

[TpunaMn nevictBus Goroanmapara, MUKpPOCKOIIA U TEJIECKOIIA.

10. Monens riasa.
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11. Pa3noxenue 6e10ro CBeTa B CIIEKTP.

12. Ilonmyuenue 6e10r0 CBETa MPH CI0KEHUH CBETA Pa3HbBIX I[BETOB.

Jlabopamopnuie padbomovt u onvimul.

1. HccnenoBanue 3aBUCUMOCTH yTJIa OTPAKEHHUS CBETOBOTO Jiyda OT yrja
TaJICHUsI.



2. V3ydeHue xapakTepuUCTUK U300paKeHUs ITpeIMeTa B IIIOCKOM 3€pKaje.

3. HccnenoBanue 3aBUCHMOCTH YIUIa IPEIOMJIEHUS] CBETOBOIO Jy4a OT YIJa
MaJIeHUs] Ha TPAHUIIE «BO3YX—CTEKIIOM.

4. llonyuyeHune n300pakeHUM ¢ TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Omnpenenenue (OKyCHOTO PACCTOSIHUS M ONTUYECKON CHIIBI COOMpArOIIeit
JIUH3BI.

6. OmBbITHI IO PA3NIOKEHUIO OEJIOro CBETA B CIEKTP.

7. OnbITHl MO BOCHPUSITHUIO ILIBETa MPEAMETOB NPHU WX HAOIIOJAECHUU 4Yepe3
[[BETOBBIE (PUIIBTPHI.

Pa3znen 12. KBaHnToBbIE SIBJIEHUS.

Onwitel Pesepdopna u nnanetapHas mojnens atoma. Monens atoma bopa.
Wcnyckanue u norsonieHue cBera aroMoM. KBaHThI. JIuHeyaThie CIEKTPHI.

PanunoaktuBHOCTH. Anbda-, 6eTa- u ramma-uzinydeHus. CTpoeHue aTOMHOTO
sapa. HykimonHas wMozgens aTtomMHOro siapa. M3otombl.  PaamoakTuBHBIC
npeBpaiieHus. [lepuos monypacmana aTOMHBIX SiEP.

AnepHbie peakiuu. 3aKOHBI COXpaHEHHUs 3apsS0BOTO W MacCOBOTO YHCE.
DOHeprusi CBSI3M aTOMHBIX sjep. CBs3b Macchl U dHepruu. Peaknuu cuHTe3a u
nenenus anep. ctounvku 3Hepruu CoJiHIla U 3BE3.

Anepnas sHepreTruka. JIeWCTBUS pPaJMOAKTUBHBIX H3JYYCHUN Ha JKUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3Ty4YEHUS U TOTIIOIICHUSI.

2. CHeKTpbl pa3auyHbIX I'a30B.

3. Cnektp Bojopoaa.

4. HabGnroneHnue TpekoB B Kamepe BubcoHa.

5. PaboTta cuéTunka MOHU3UPYIOIMNUX U3TYICHUH.

6. Peructpanus uznydeHus: NIpUPOIHBIX MUHEPATIOB U MPOAYKTOB.

Jlabopamopnuie padbomot u onvimel.

1. HaGmroneHue CIIONIHBIX U IMHEWYATHIX CIIEKTPOB U3ITyUYCHUS.

2. HccnenoBanue TpEeKOB: U3MEPEHUE SHEPTUM YACTHUILBI 10 TOPMO3ZHOMY

nytu (o gororpadusim).

3. H3mepenue paanoakTHBHOTO (OHA.

IHoBTOpHUTEIBLHO-0000 1AM MOYJIb.

[ToBTOpUTETHEHO--0000MIAIOIINI MOYIIH TPEIHAZHAYCH JIJII CUCTEMAaTH3aIIH
U 0000meHus TMPEAMETHOTO  COACpKaHWA W  OMbITa  JIEITEIHbHOCTH,
MPUOOPETEHHOTO MPU M3YYCHUH BCETO Kypca (M3HMKH, a TAKKe IS TIOATOTOBKHU K
OCHOBHOMY TOCYAQpCTBEHHOMY »JK3aMEHY 1O (Qu3nuKe i OO0yJarommxcs,
BBIOPABIIINX 3TOT YUEOHBIN MPEMET.

[Ipu M3ydeHHn JAaHHOTO MOJIYJSI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJbI
NeATeNIbHOCTH, HA OCHOBE KOTOPBIX O0ECIEUUBACTCS TOCTUXKEHHUE MPEAMETHBIX U
METaNpeIMETHBIX  IJIAHUPYEMBIX  pEe3yJbTaTOB  OOydeHus, QopMmupyercs
€CTECTBEHHOHAY4YHAasl IPaMOTHOCTh: OCBOEHHUE HAYYHBIX METOJOB HCCIIETOBAHUS
SBJICHUN MPUPOABI U TEXHUKHU, OBJIAJICHUE YMEHUSIMU OOBSICHATh (PU3UUYECKUE



SIBJICHUS, NPUMEHASA IIOJYYCHHBIC 3HAHUS, peElIaTh 3aJadyd, B TOM YHUCIIE
KaYECTBEHHBIC U DKCIIEPUMEHTAJIbHBIE.
[IpyHUIMNIHANBHO JAEATEIBHOCTHBIM XapaKTep JaHHOI'O pas3liesia peanu3yeTcs
32 cu€T TOro, 4YTo OOydYarolIuecs BBIMOJHAIOT 3aJaHUsl, B KOTOPBIX UM
[peJaraeTcs:
HAa OCHOBE IIOJIyYEHHBIX 3HAHUW pPACMO3HABaTh M HAYYHO OOBICHATH
dbu3uUecKue sIBJICHUS B OKPY>KarOIIeH MPUPOJI€ U MOBCEAHEBHON KU3HMU;
UCII0JI30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3UUECKUX SBJICHUHN, B TOM
YHUCIIe 111 MPOBEPKU TUMOTE3 U MOJYUYCHUS TEOPETUUECKUX BBIBOJIOB;
OOBSICHSITh HAy4HbIE OCHOBBI HauOOJ€e BAXKHBIX JIOCTHXKEHHM COBPEMEHHBIX
TE€XHOJIOTUH, HAIPUMEDP, MTPAKTAUYECKOTO UCIOJIB30BAHUS PA3JIMYHBIX HICTOYHUKOB
SHEPIUU HAa OCHOBE 3aKOHA NMPEBPALICHUSA U COXPAHEHUS BCEX MU3BECTHBIX BUJIOB
SHEPTUMU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA IIPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

N3yuyenue Gpu3MKM HA ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTW)KEHUE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTe usydeHus Gu3NKyd Ha YpOBHE OCHOBHOI'O 00IIero 00pa3oBaHUs

y oOyuatomierocs 0yayT cOpMUpPOBaHbI CIEAYIONIUE JTMYHOCTHBIC PE3yJIbTaThl B
JacTH:

1) maTpHOTHYECKOT0 BOCIIUTAHMS :

— MPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOM
bu3nUYecKol HAyKH;

— IIEHHOCTHOE OTHOIIICHUE K JOCTHKCHUSIM POCCUUCKUX YUEHBIX--(DU3UKOB;

2) rpasKaaHCKOro 1 JYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

— TOTOBHOCTh K aKTUBHOMY y4YaCTHUIO B OOCY)XJICHUHU OOIIECTBEHHO 3HAYUMBIX
U ITHUYECKUX NpoOJieM, CBSI3aHHBIX C TMPAKTUUYECKUM TPUMCHEHUEM
JTOCTH)KCHUHN (DU3UKWU;

— OCO3HAHHME BAXHOCTU MOPAIBHO--3TUYECKUX MPUHIMUIOB B JACATEIBHOCTH
YYEHOT0;

3) 3cTeTH4€eCKOro BOCITUTAHMSA:

— BOCHPHATHE ICTETHUYECKUX KauecTB (PU3MYECKON HayKu: €€ TapMOHUYHOIO
IOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HeHHOCTH HAYYHOTO TIO3HAHMS:

— OCO3HaHUE IEHHOCTH (PU3NYECKOW HAyKH KaK MOIIHOTO HHCTPYMEHTa
MIO3HAHUS MHUPA, OCHOBBI PAa3BUTHUS TEXHOJIOTMI, BAKHEUIIEH COCTABJISIOIICH
KYJIbTYpBIL;

— pa3BUTHE HAYYHOW JHOOO3HATENHLHOCTH, HMHTEpEca K HCCIEI0BATEIbCKON
NEATEIBbHOCTH;

5)  dopmupoBaHuss  KYJbTYPbI  30POBbSIi H  3MOIHOHAJBLHOIO
0J1aronoJy4us:

— OCO3HAaHME LIEHHOCTH Oe30macHoro ooOpas3a JKU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BaXXHOCTH TMpaBuil O€30MaCHOTO IMOBEJICHHUS Ha
TPaHCIOPTE, HAa AOpPOrax, C BJIEKTPUYECKUM M TEIJIOBBIM OO0OpPYJOBAaHHUEM B
JOMAITHUX YCIOBUAX;

— chopmupoBaHHOCT, HaBbIKa pe(driekcuu, TpHU3HAHUE CBOErO IMpaBa Ha
OMMOKY ¥ TAKOTO K€ MpaBa y APYTroro 4eI0BeKa;

6) TPy10BOT0 BOCTIMTAHMS:

— AaKTUBHOE Yy4YacTHE€ B PEUICHUWU MPAKTHYECKUX 3a/1ad (B paMKax CEMbH,
0o0pa3zoBaTeIbHON OpraHu3aldu, ropoja, Kpas) TeXHOJIOTHMYECKOU Hu



COIIMAJIbHOM HAIpPaBIICHHOCTH, TPEOYIOIMMX B TOM 4YHCIE U (DU3NUYECKUX
3HAHUM;

e — MHTEPEC K MPAKTUUECKOMY U3YyUECHHIO TPOeCcCUil, CBI3aHHBIX C (U3UKOM;

e 7)3K0JIOTHYECKOT0 BOCIIUTAHMS:

e — OpHUEHTAlMs HAa TPUMEHEHHE (PU3MYECKUX 3HAHWU MJId pelleHus 3ajad B
obyacTu OKpyXXarouied cpeabl, IUIAHUPOBAHUSA IOCTYNKOB U OIIEHKH HX
BO3MOXHBIX TTOCIEACTBUH JJIs1 OKPY’KAIOIIEH CpPEebI;

e — OCO3HaHHME IJI00AJLHOTO XapaKTepa AKOJOTHMYECKUX MPOOJIeM U MyTeu ux
pelIeHus;

e 8) aganTanmuM K W3MEHSIIOIIHMCSI YCJIOBHSIM CONMAJILHOW M NPHPOITHOI
cpeabl:

e — TOTPeOHOCTH BO B3aUMOJICUCTBUU TIPU BBHITIOJTHEHUU WCCICIOBAaHUN W
MPOEKTOB (U3UYECKOW HAMPaBICHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUSIM
APYTHuX,

e — TIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPe3 MPAKTUUYECKYIO
NESTEIbHOCTD;

e — MOTPeOHOCTh B (GOPMUPOBAHWY HOBBIX 3HAHUH, B TOM YHCJIE POPMYITUPOBATH
U7IeH, TIOHSTHUS, TUIIOTE3bI O PU3NUYECKUX 00BEKTaX U SBICHUSX;

e — OCO3HaHHE JEPUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JIaCTH
[1)76370 478

e — IUIAHUPOBAHHME CBOETO PAa3BUTHS B MPUOOPETEHUU HOBBIX (DUIUYECKUX
3HAHUM;

e — CTPEMJICHHE aHAJIM3UPOBATH U BBISBISATH B3AaUMOCBSI3H MPUPOJIbI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCTOJIb30BaAHUEM (DU3UUECKUX 3HAHUI;

e — OIEHKA CBOMX JCHUCTBHUM C YYETOM BIMSIHUS Ha OKPYXKAKOIIYIO CpENy,
BO3MOYKHBIX TTI00ATTbHBIX MTOCIIEICTBUM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OCBOCHHS TporpaMmbl 1O (U3MKE Ha YPOBHE OCHOBHOTO
oO1mrero o0pa3oBanus y o0ydaromerocss OyayT copMUpOBaHBI MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIINE TIO3HABATEIbHBIE YHUBEPCATbHBIC YUCOHbBIC JCHCTBUS,
KOMMYHUKAaTHUBHbIE  yHUBEpPCaJbHbIE  y4eOHbIE  JEWUCTBUS, PEryJISTUBHBIC
YHUBEpCAIbHBIC YUeOHbBIE NCHCTBUS.

ITo3HaBaTe/IbHBIC YHHBEpPCAJIbHbIE YYeOHbIE AeiiCTBUS

Ba3oBble JJornyeckue AeicTBHA:



BBISIBISITE M XapaKTEpPU30BaTh CYIIECTBEHHbIE TNPU3HAKH OOBEKTOB
(siBIIEHU);

YCTaHABIMBATh CYLIECTBEHHbIM MPHU3HAK KJIAaCCU(PUKALMU, OCHOBAHUS IS
000011I€eHHs U CPAaBHEHUS,

BBISIBJISIT 3aKOHOMEPHOCTH M IIPOTUBOPEUHUS B paCCMaTPUBAEMbIX (paKTax,
JAHHBIX ¥ HAOTIOJEHUAX, OTHOCAIIMXCS K (PU3UUECKUM SIBJICHUSIM;
BBISIBJISITh IPUYMHHO--CJIEICTBEHHbBIE CBA3M NpPHU HU3YyUYEHUU (PU3MYECKUX
ABJICHUWA U MPOLECCOB, JIeJaTh BHIBOABI C UCIOIb30BAHUEM JEAYKTHUBHBIX
U UHJIYKTUBHBIX YMO3aKJIIOUEHUMN, BBIJIBUTAaTh TMIIOTE3bI O B3aUMOCBA3SIX
(u3HUECKUX BETUYHH;

CaMOCTOSITEJIbHO BBIOMpATh CHOCOO pelleHus Y4eOHOH —(u3nuecKon
3aayu (CpaBHEHHE HECKOJIbKMX BapUaHTOB pelIeHHs, BbIOOp Hambojee
HNOJIXOJISAIIEr0 ¢ YUETOM CaMOCTOSATEIBHO BbIICIEHHBIX KPUTEPHUEB).

ba3oBble ucciien0BaTeIbCKUE JEHCTBUS .

UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
POBOAMUTH MO CAMOCTOSITEIBHO COCTABJIEHHOMY ITUIAHY OIIBIT, HECIOKHBIH
(bu3MUeCKUil DKCIEPUMEHT, HEOOJNBIIOe HCcCleoBaHue (DU3NIECKOTO
SBJICHUS,

OLICHMBATh HAa MNPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMaIuio,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAaHUS WIIH SKCIIEPUMEHTA;

CaMOCTOATEIHHO (POpMYIIHPOBaTH 0000IIEHNS U BBIBOJBI 110 pe3yabTaTaM
IPOBEIEHHOTO HAOIIOICHHUS], OTIbITA, UCCIIEIOBAHNUS,

NPOrHO3UPOBATh  BO3MOXKHOE  JIalibHElIIee pa3BUTHE  (DUIUUYECKUX
IIPOIIECCOB, a TAKXKE BBIBUTAThH MIPEANOIOKEHUS 00 UX Pa3BUTUU B HOBBIX
YCIOBUAX U KOHTEKCTaX.

Pa6ora ¢ undopmanueii:

NPUMEHSTH Pa3IMYHbIe METOJIbI, HHCTPYMEHTHI M 3aIpOChl TIPH MOUCKE U
orbope MH(pOpMAIIMU WIJIM JAaHHBIX C YYETOM MPEAJIOKEHHOW YydueOHOMH
bu3nveckoi 3a1a4m;

aHATM3UPOBATh, CUCTEMAaTU3UPOBATh U WHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUAOB U (POPM IIpeICTaBICHNUS,

CaMOCTOSATETILHO  BBIOMpaTh ONTUMAJIbHYIO (OpPMYy  TPEACTABICHUS
uHbOpMAIIMM W WJUTFOCTPUPOBATH pelIaeMble 3a/ladyd  HECIOKHBIMU
CXeMaMH, ThuarpaMmmamMu, HHOUW rpaduKoi U MX KOMOWHAIUSIMU.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUA:

B XoJe oOCyXJeHus y4eOHOro MaTepualia, pe3yiabTaToOB JIabOpaTOPHBIX
paboT ¥ MPOEKTOB 3a71aBaTh BOMPOCHI TIO CYIECTBY 0OCYKIAEMOU TEMBI H
BBICKA3bIBaTh WJECHU, HAIICJICHHbIC HAa pEIICHUE 3aJauyd U MOJJep>KaHHe
0J1aroXKeaaTeIbHOCTH OOIICHMS,



COMOCTAaBJSATh CBOM CYXICHUS C CYXACHUSIMU JPYTrUX YYaCTHUKOB
auanora, OOHapyKUBaTh Pa3IudKe U CXOJICTBO MO3ULIUN;

BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;
MyOJUYHO MPEACTABIATh PE3ybTaThl BBIIOJHEHHOTO (PU3NYECKOIO OIbITa
(3KCIEpUMEHTA, UCCIIEIOBAaHUs, IPOCKTA);

NOHMMAaTh M HUCIOJB30BaTh  NPEUMYIECTBA  KOMAaHIHOM u
UHAUBUAYAJTbHOM paboOThl MpU pEUIeHUH KOHKPETHOM (U3HUECKOU
npo0IeMBbl;

OPUHUMATh LEJIM COBMECTHOW JIESITEIbHOCTH, OPraHU30BbIBATh ACHCTBUS
no e€ JOCTHXKEHMIO: pACHpeNeNsaTh pojH, OOCYXIaTh NPOLECCHl U
pe3yabTaThl COBMECTHON paboThl, 0000IIaTh MHEHHSI HECKOJIBKUX JTHOJICH;
BBITMOJHATH CBOIO YacTh pabOTHI, IOCTUTasi KAYECTBEHHOTO pe3yjbTaTa 1o
CBOEMY HAIpaBICHUI0 M KOOPJIMWHUPYS CBOU JACUCTBUS C JAPYTUMHU
YJIeHaMH KOMaH/]Ibl;

OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSTEILHO CPOPMYIIMPOBAHHBIM YYaCTHUKAMH B3aUMOJCHCTBUS.

PeryiasiTuBHbIC YHUBEpPCAJIbHbIC y4eOHbIE 1eiiCTBUA

Camoopranusanus:

BBISBJISITH MPOOJIEMBI B KU3HEHHBIX U YUEOHBIX CUTYyalHsIX, TPEOYIOIUX
JUTsE petieHust GU3NYEeCKUX 3HAHUM;

OpUEHTUPOBATHCS B  PA3IMUHBIX TOAXOAAX TMPHUHATUS  PEIICHUM
(MHOIMBUIyaIbHOE, TPUHSTHE PEIICHHS B TPYIIE, MPUHATHE PEIICHUN
TPYIION);

CaMOCTOSITEIILHO COCTABIISITH AITOPUTM pelieHUus GU3NUECKON 3a/1auul WU
IUTAaHA KCCIEAOBAHMS C YYETOM HMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh MpeJiaraéMble BAPUAHTHI PEIICHHI;
JIenaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTpO.HI), AMOIMOHAJIbHbIN HHTEJIJIEKT:

JlaBaTh aJICKBAaTHYIO OLICHKY CUTYyallMu U IIPEJIaraTh IJIaH €€ U3MEHCHUS;
OOBSCHATh TPHUYMUHBI  JOCTIDKCHHS  (HEJOCTIDKEHHUS) Ppe3yJabTaToB
JeSTENHHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIHHOCTh (B TOM YHUCJE B XOJ BBIIOJHEHUS
(¢u3MUeCKOr0  WCCIENOBaHWS WM MPOEKTAa) HA OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHHUBIIUXCS CHUTYyalMii, yCTaHOBJIEHHBIX OIINOOK,
BO3HUKIIUX TPYJIHOCTEM;

OLICHUBATh COOTBETCTBUE PE3YJbTATA LIEIU U YCIOBUSIM;

CTaBUTh C€0sl HA MECTO JPYroro 4yejaoBeKa B XOJE CIopa WK JIUCKYCCUU
Ha HAyYHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYroro;



MPU3HABATH CBOE MPABO Ha OMIMOKY MpPU PEIIEHUU (PUINYECKUX 3a/1a4 WU
B YTBEPKACHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.

NPEAMETHBIE PE3YJIBTATBI

K xoniy o6yuenusi B 7 Kiacce npeIMETHbIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh  MOHATHA: (U3MYECKUE UM  XUMHYECKUE  SIBJICHUA,
HAOII0JIeHUEe, SKCIEPUMEHT, MOJeb, THUIOTe3a, €AUHULIBI (HU3UYECKUX
BEJIMYUH, aTOM, MOJIEKyJia, arperaTHble COCTOSIHUSI BellecTBa (TBEpIOE,
KHUJKOe, Ta3000pa3HOE), MEXaHUUECKOEe JBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSMOJMHEHHOE), TPACKTOPHs, pPaBHOJAEHCTBYIOIIAs
cua, nedopmarus (ympyrasi, nJacTU4ecKas), HEBECOMOCTb,
COOOIIAOIIHNECS COCY/IbL;

paznmuuath siBiaeHus (auddysus, TEIIOBOE JBUKEHWE YaCTUIl BEIECTBA,
PaBHOMEPHOE  JABWKCHHE, HEPABHOMEPHOE  JBHXKEHHUE, HHEPLMA,
B3aMMOJICVCTBUE TEJ, PABHOBECHUE TBEPHBIX TEJN C 3aKPEIUIEHHOW OCBHIO
BpalllcHUs, Tepenada MAaBJICHUS TBEPJABIMU TeJlaMHU, >KUJIKOCTAMHU U
razamu, arMocdepHOe JaBlieHHEe, IUJJaBaHUE TeJ, [MPEBpallCHUS
MEXaHMYECKOW PHEPruu) MO OMHCAHUIO MX XapaKTEepPHBIX CBOMCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (U3UUECKOE SBIICHUE;
pacmo3HaBaTh NPOSBICHHE W3YYEHHBIX (U3UYECKUX  SABICHUM B
OKpYXalollleM MHpEe, B TOM 4Hcle (PU3UYECKUe SBICHUS B MPHUPOJE:
IIPUMEPBI JIBUKEHUSI C PA3JIMYHBIMUA CKOPOCTSIMH B JKMBOW U HEXUBOU
IIPUPOJE, NEUCTBHE CWIbl TPEHHUs] B MPUPOJE U TEXHUKE, BIIASHUE
aTMOC(EPHOTO NaBJICHUS Ha KUBOW OpraHU3M, IUIaBaHHE PHIO, phIYaru B
TEJIe YeJOBeKa, MPU 3TOM MEPEeBOJIUTh MPAKTUYECKYIO 3a/lauy B yU4eOHYIO,
BBIJIEIISATH CYIIECTBEHHBIE CBOMCTBA (ITPU3HAKH) (DU3UUYECKUX SIBICHHUI;
OMMKCHIBATh MU3yUYCHHBIE CBOMCTBA Tel M (U3HUECKHUE SBICHUS, UCIONB3YS
dusnueckre BeNMUYMHBI (Macca, 00bEM, IJIOTHOCTH BEIIECTBA, BpEMH,
IIyTh, CKOPOCTh, CPEAHAS CKOPOCTh, CUJIa YIPYIOCTH, CHJIA TIXKECTH, BEC
Tejla, Ccujla TPEeHUs, JAaBlieHWe (TBEPAOTrO Tejia, JKUAKOCTH, Trasa),
BBITAJIKUBAIOIIASl CUJIa, MEXaHH4YecKas padoTa, MOIIHOCTb, IUIEUO CHUJIbI,
MOMEHT CWIbI, KO3(P(OUIMEHT TMOJE3HOTO JICUCTBUS MEXAaHH3MOB,
KMHETHYeCKasi W TMOTEHUHAIbHAS JHEPrusi), NMpU OMHUCAHWUU MPABHIBHO
TPAKTOBaTh  (U3WYECKUH CMBICI  HCIONB3YEeMBIX  BEIWYWH,  HX
0003HaueHUs W CAWHUIBI (U3UYECKUX BEIWYUH, HAXOAUTH (POPMYIIHI,
CBSI3bIBAIOIINE JIAHHYIO (DU3UYECKYIO0 BEIMYUHY C JAPYTMMHU BEIUYHHAMU,
CTPOUTH rpaMKU M3yUYECHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEITUYUH;



XapaKTepu30BaTh CBOWCTBA Tel, (PU3MUYECKUE SBICHUS M IPOLIECCHI,
WCIIOJB3Ys TpaBUiia CIOKEHMsI Cuil (BAOJb OJHOM MpsiMoi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUiIO paBHOBecUs peiyara (0joka),
«30JI0TO€ TPaBWJIO» MEXAHMKH, 3aKOH COXpPAaHEHUs MEXaHU4eCKOM
SHEPruu, NpU OSTOM JaBaTh CJIOBECHYIO (OPMYIHUPOBKY 3aKOHA U
3aMMChIBATh €T0 MAaTEMAaTHUYECKOE BhIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHMSI, TPOLIECCHl U CBOMCTBA TEJl, B TOM YHUCJIE
U B KOHTEKCTE€ CHUTyallMii NPaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh PUYMHHO--CJIEJICTBEHHBIE CBSA3HM, CTPOUTH OOBsiICHEHHE U3 1-2
JOTHYECKUX IIAroB ¢ onopoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PU3MYECKUX
SABJICHUN, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3amadyd B 1-2 neHCTBUSA, HCHOJB3YS 3aKOHBI U
(dopMyIbl, CBs3bIBaIOIIME (DU3UUYECKHME BEIMYMHBI: HAa OCHOBE aHalu3a
yCIIOBUS 3aJl1ay¥l 3aMUChIBATh KPAaTKOE YCJIOBHE, MOACTABIATH (PU3NUYEecKue
BEJMYUHBI B (OPMYJIBI M TPOBOJAUTH PacuéThl, HaXOJUTh CIPABOYHBIC
JaHHBIE, HEOOXOAUMBIE JIJISl PEIeHUs 3a]a4, OLEHUBATh PEaTUCTUYHOCTD
MOJIy4eHHON (DU3NUECKON BETUUNHBI;

pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOHO pEHIUTh MPU TOMOIIU
(¢u3MUeCKrX METOIOB, B OTIMCAHUM MCCIICIOBAHUS BBIIEISTH IPOBEPSIEMOE
npennoyioxkenue  (TUmoresy),  pa3iaudarb W HHTEPIPETUPOBATH
MOJIYYCHHBIH pE3yNbTaT, HAXOAUTh OIIMOKM B XOJI€ ONBITa, JeJaTh
BBIBOJIBI TI0 €T0 pe3yJIbTaTaM;

IPOBOAUTH OMNBITBI IO HAOMIONEHUI0 (U3MYECKUX SBICHUH WM
buzuIecKux CBOWCTB Te: bopMyIUpOBaTH MIpoBEpsieMbIe
MIPENONIOKEHUS, COOUPATh YCTAHOBKY M3 MIPEIJIOKEHHOTO 000pYy1I0BaHNUA,
3aMMChIBATh XOJI OMBITa U (POPMYIUPOBATH BHIBOIBI;

BBITIOJHATh TPSIMbIE W3MEPEHUS PACCTOSHUSA, BPEMEHH, MAacChl Tea,
o0béMa, CHIIBI W TEMIlepaTyphl C HCIIOJb30BAHUEM AaHAJIOTOBBIX U
mupoBBIX TPHOOPOB, 3aMUCHIBATH IMOKa3aHUS MPUOOPOB C yUETOM
3aJIaHHOM a0COIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OJHOM (hU3MUECKOI BETHMUNHBI OT
IpPYrol ¢ WCIOJIb30BAaHUEM INPSIMBIX HU3MEPEHUN (3aBUCHUMOCTH MyTH
PAaBHOMEpPHO JABWXKYIIETOCA Tejla OT BPEMEHU JABUKEHUSA TeJa, CHUIIbI
TPEHUs CKOJILKEHUS OT Beca Tella, KadecTBa 00pabOTKH MOBEPXHOCTEHN Tell
U HE3aBHCUMOCTH CUJIbI TPEHUS OT IIIOI[A]IU COMPUKOCHOBEHUS TEJ, CUIIbI
YOPYTrOCTH OT YJJIMHEHHUS MPYXKUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00BEMA
NOTrpy>KEHHON YacTH Tejda M OT IUIOTHOCTHU KUJKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH TeJa, OT IIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJIO, YCIOBUI
IJIaBaHUs TEJ, YCJIOBHI paBHOBECHs pbluara v OJIOKOB), y4acTBOBaTh B



IUIAHUPOBAHUM  y4EOHOTO HCCIIENOBaHUs, COOHMpaTh YCTaHOBKY U
BBITIOJHATh W3MEPEHUs, CIeAys NPEIIOKCHHOMY IUIaHy, (DUKCUPOBATH
pPE3yNbTAThl TMOTYYEHHON 3aBUCUMOCTH (PU3WYCCKUX BEIUYUH B BHUIE
MIPEIOKCHABIX TaOMUIl U TpaduKOB, JenaTh BBIBOJBI 1O pe3yibTaTaM
UCCIICIOBAHUS;

IIPOBOAUTL KOCBEHHBIE H3MEpeHUs (HU3UUYCCKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH M TBEPIOTO Tejla, CHJIA TPCHHUS CKOJIBKCHUS,
JaBJICHUE  BO31yXa, BBITAJIKWBAIONIAsl CWJIA, JEHCTBYIOIIAs  Ha
NOTPY)KEHHOE B IKUIKOCTh TeJO, KOA(MQPHUIMEHT IOJIC3HOTO JACHCTBHUS
NPOCTBIX MEXaHWU3MOB), CIIeays TPEII0KCHHOH WHCTPYKIUU: TPH
BBITIOJTHEHUN W3MEPEHUH COOMpATh SKCICPUMEHTAIBHYIO YCTaHOBKY H
BBIYUCIISITH 3HAUCHNE NCKOMOM BEJTUYMHBL;

coOJTI01aTh TIpaBUiIa TEXHUKU OC30IaCHOCTH TPU padboTe ¢ J1ab0paTOPHBIM
000py10BaHUEM;

yKa3bIBaTh MPUHIIUAIBI JACHCTBUS MPHUOOPOB M TEXHUYECKHUX YCTPOHCTB:
BEChI, TEPMOMETpP, JHWHAMOMETP, COOOIIAIONIUECS COCY/bl, OapomeTp,
phIyar, MOJBMYKHBIN M HETIOABUKHBIN 0JI0K, HAKJIOHHAS TIOCKOCTH;
XapaKTepU30BaTh TPHHIMIBI  JEHCTBUS HM3YyYCHHBIX INPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpOH Ha WX omucaHusi (B TOM 4YHCIIE:
NOJIIMITHAKHA, YCTPOHCTBO  BOAOIPOBOJA, THIPABIMYECKUH Ipecc,
MaHOMETp, BBICOTOMED, TIOPIITHEBO HACOC, apEOMETP), UCTIONb3Ysl 3HAHUS
O CBOHMCTBaX (PU3UYECKUX SBICHUN U HEOOXOAMMBIC (PH3UYECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOAWTh  TpUMEphl  (HaAXOAWTh WH(GOpPMANMIO O  MpPUMEpax)
NPaKTUYECKOTO WCIOIb30BaHUS (DU3MUECKUX 3HAHWH B IOBCEIHEBHOU
KU3HM 11 obecrieueHus1 6€30MacHOCTH IIPU OOpaIlleHHH ¢ TIpUOopamMu U
TEXHUYCCKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3I0POBbS U  COOIIOICHHS
HOPM 3KOJIOTHYECKOTO MTOBEICHUS B OKPY KaIOIIEH cpejie;

OCYIIECTBIISITh OTOOpP HCTOYHMKOB wuHpopManuu B MHTepHeTe B
COOTBETCTBHH C 33JIaHHBIM MTOMCKOBBIM 3aIPOCOM, HA OCHOBE MMEIOIINXCS
3HAHUM M TyTEM CpPaBHEHHS PA3JIMYHBIX HCTOYHUKOB BBIJIETSTH
UH(POPMAIINIO, KOTOpas SIBISETCS NPOTHBOPEYMBON WU MOXKET OBITh
HEJI0CTOBEPHOM;

MCTIOJIb30BaTh MPHU BBIMOTHEHUN YUCOHBIX 3aJaHUI HAYIHO--TIOMYJISIPHYTO
auTepatypy (GU3HUECKOrOo COACp)KaHWs, CIPAaBOYHBIE  MAaTEepUAIbI,
pecypcel cetu IHTEpHET, BianeTh NpuéMaMu KOHCTICKTUPOBAHUS TEKCTA,
npeobpazoBaHus HHOOPMAITUHU U3 OJTHON 3HAKOBOW CHCTEMEI B IPYTYIO;
co3aaBaTh COOCTBEHHBIC KpAaTKHE MUCHMEHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(POpMANUU (PU3NYECKOTO COACP)KAHUSA, B TOM



yuciie MyOJIMYHO JeNaTh KpaTKUe COOOIIEHHS O pe3ysibTaTax MPOEKTOB
WIM y4eOHBIX UCCIENOBaHUN, NPU HTOM TIPAMOTHO HCIOJIbB30BAThH
M3YYEHHBIA TOHSATUUHBIN ammapaT Kypca (U3UKHA, CONPOBOXKIAThH
BBICTYILJICHUE IIPE3EHTALUEH;

e IMpHU BBINOJHEHUU YUYEOHBIX MPOEKTOB M HCCIEIOBAHUN paclpenemsiTh
00s3aHHOCTH B TpyNIE€ B COOTBETCTBUU C IOCTaBICHHBIMU 3a/layaMH,
CIEAUTh 3a BBINOJHEHHEM IUIaHA JEHUCTBHM, aJE€KBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJIAJ B  JIEATEIbHOCTh  TPYMNIbl, BbICTPAUBAThH
KOMMYHHMKAaTHUBHOE B3aMMOJICVCTBUE, YUUTHIBAsI MHEHUE OKPYKAKOIIUX.

K xoniy o6yuenusi B 8 Kiacce npeiMeTHbIE PE3ybTaThl HA 0230BOM YPOBHE

JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

e HCHOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arPETaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIIINYECKUE U
amop(HbBIe Tena, HACBHIILIEHHbIA W HEHACBIIIEHHBIM Tap, BIIAXKHOCTh
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSS DSHEpPrus, TEIJIOBOM JIBUTATEllb,
AJIEMEHTAPHBIN JJIEKTPUUECKHUN 3apsl, AIEKTPUUYECKOE T0JI€, TPOBOJHUKHU
U TUDJIEKTPUKH, IOCTOSHHBIN 3JIEKTPUYECKUN TOK, MArHUTHOE TOJIE;

e pasnuyaTh SABJICHUA (TEIJIOBOE pACIIMpPEHUE M CXaThe, Tervlonepesaya,
TEIUIOBOE PABHOBECHE, CMAYMBAHME, KANWILISPHBIC SIBJICHUS, UCIIAPEHUE,
KOHJCHCAIMs, IUIAaBICHUE, KpHUCTAUIM3alus (OTBEpAEBaHUE), KUIICHUE,
TeIuIonepeaayda (TEIIONpPOBOAHOCTS, KOHBEKIUS, U3IIy4YEHHE),
ANEKTPU3aLUs TEJ, B3aUMOJEHCTBHE 3aps/iOB, AEUCTBUS DJIEKTPUUIECKOTO
TOKa, KOPOTKO€ 3aMbIKaHHE, B3aUMOJCICTBUE MAarHuUTOB, JACHCTBUE
MarHUTHOI'O I0JI1 HA IPOBOJAHUK C TOKOM, IEKTPOMAarHUTHasi UHIYKIIHS)
[0 ONHCAaHUIO HUX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JE€MOHCTPUPYIOLIUX JTaHHOE (PU3UUECKOE SBJICHUE;

e pacrmo3HaBaTh IMPOSIBIEHWE M3YyYEHHBIX (U3UUECKUX SIBICHUN B
OKpY)XaloIlleM MHpE, B TOM YHCIE€ (PU3NYECKUE SIBICHHUS B TPUPOE:
IIOBEPXHOCTHOE HATSKEHUE M KANWUISIPHBIE SBICHHWS B IIPUPOJE,
KpUCTaJIBI B Ipupoe, u3nydeHue CoaHLa, 3aMep3aHue BOJOEMOB,
Mopckue 0pu3bl, 00pa3oBaHHE pOCHI, TyMaHa, HHEs], CHETa, JJIEKTPUUECKHE
ABJIEHUSI B aTMoc(epe, >JIEeKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noje 3eMiH, Jpeid MOoI0CcCOB, POJIb MATHUTHOTO MOJS JUIS JKU3HU Ha
3emiie, NOJSPHOE CUSTHUE, IIPU 3TOM IEPEBOIUTH MPAKTHYECKYIO 3a1a4y B
yueOHyI0, BBIICNATH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (PU3HUECKHUX
SIBJICHUI;

e OMNMUCHIBAaTh U3yYEHHBIC CBOMCTBA TN U (U3NUYECKHUE SIBICHUSA, UCIIOIB3YS
(u3HuecKre BEIMYMHBI (TEeMIEpaTypa, BHYTPEHHSS SHEPIHsl, KOJIUYECTBO
TEIJIOTHI, yIEJIbHAs TEIUNIOEMKOCTh BEIIECTBA, yJEIbHAsl TEIIOTa



IUIaBJICHMS], yJeJdbHas TEIIoTa NapooOpa3oBaHUs, yAelbHas TEIUIoTa
CropaHusi TOIUIMBA, KO3()(PUIMEHT TOJIE3HOrO JEUCTBUS TEIUIOBOM
MAIllMHbI, OTHOCHUTEJIbHAS BIAXHOCTHh BO3YyXa, JIEKTPUUYECKUM 3apsl,
CUJa TOKa, JJIEKTPUYECKOE HAIPSIKEHHUE, CONPOTUBIICHHE IPOBOJHUKA,
yIEeIbHOE  CONpPOTHUBICHHE  BElIeCTBa, pabora U MOIIHOCTb
ANEKTPUYECKOrO0 TOKa), NpU ONUCAHWU NPABUIBHO  TPAKTOBATh
(u3MUECKUIl CMBICI MCHOJB3YEMbIX BEIUYMH, 0003HAYEHUS M €IUHULBI
(¢u3MUECKUX BEJIMYMH, HAXOAUTH (HOPMYJbI, CBS3BIBAIOIIME JaHHYIO
($u3MUECKYyl0 BEIMYMHY C JAPYTMMH BEJIMYMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEIUYUUH;

XapaKTepu3oBaTh CBOWMCTBA TeJ, (PU3MYECKUE SBIEHUS M MPOILECCHI,
UCIIONIb3YSl OCHOBHBIE TMOJIOKEHUS MOJIEKYJISIPHO--KUHETHUECKON TEOpUun
CTpOEHUS BEIECTBA, MPUHLHUI CYNEPHO3UIUHU TMoJield (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH OMa Ju1s ydacTKa LENH, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpaHEHHMs DHEPruy, NpH OTOM  JaBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3alMCHIBATh €r0 MaTeMaTH4ecKoe
BBIPA)KEHUE;

OOBSACHATh (U3MUECKHE MPOLECChl U CBOWCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTyallud MPAKTUKO-OPUEHTUPOBAHHOIO XApaKTEpa: BBIABISATH
PUYUHHO-CIICJICTBEHHBIE CBS3U, CTPOUTH O0BsICHEHUE U3 1—2 JTIOTMYECKHUX
maroB ¢ omnopod Ha 1-2 u3y4eHHBIX CBOWCTBA (U3MYECKUX SIBICHUH,
(bu3MUECKNX 3aKOHOB UJTM 3aKOHOMEPHOCTEH;

pemiatb pacu€THble 3aJadyd B 2—3 JEUCTBUS, MCMOJIb3YyS 3aKOHBI U
dbopMyIbl, CBsI3bIBaOIINE (DU3UYECKHE BEJIMYMHBI: HAa OCHOBE aHaln3a
YCIIOBHS 3aJlauyd 3alHUChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HENOCTATOK
JaHHBIX JUIsI peIIeHUs 3aJadd, BBIOMpATh 3aKOHBI U (POPMYIIBI,
HEOoOXOMUMBbIE s €€ pelieHus, MPOBOAUTH Pacu€Thl U CPaBHUBATH
MOJIyY€HHOE 3HaueHue (PU3MUECKON BETMYMHBI C U3BECTHBIMU JAHHBIMH;
pacrno3HaBaTh MpoOOJEeMbl, KOTOpPbIE MOXKHO pEIIUTh MpH [OMOIIU
(Gu3nYeCKUX METOJIOB, MCIIOJIb3ys OMHCAHHE MCCIETOBAaHUS, BBIICISTH
IIPOBEPSIEMOE  IIPEAIOJIOKEHNE, OLEHUBATh IPABWIBHOCTH IOPSAKA
IIPOBEJICHUS UCCIENOBAHMS, J1€JIaTh BBIBOJBL;

OPOBOJIUTh OMBITHI MO HAOMIOAEHUIO (U3UYECKUX SIBICHUH WU
¢du3rUecKrX CBOMCTB Tel (KamWUTSIPHBIC SBIICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro o0bEma, TeMIepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUS U
HarpeBaHMsl NPH M3IYyYEHUH OT LBETa M3Iydaroled (IOIJIOIIAroIIei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUSA BOABI OT TEMIEPATYPBI KUIKOCTH U
IUIOIAAN €€ IIOBEPXHOCTH, DJJIEKTpU3alns Tel W B3aMMOJEHUCTBHUE
ANEKTPUYECKUX 3aPSAA0B, B3aUMOIEUCTBUE TIOCTOSHHBIX MATHUTOB,



BU3YyaJU3alMsl MarHUTHBIX TOJIEd MOCTOSIHHBIX MAarHUTOB, JIE€UCTBHS
MarHuTHOTO TOJS Ha IMPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHUTA,
CBOICTBA 3JEKTPOJABHUraTeisi IMOCTOSHHOIO TOKa): (hOpMYJIUpOBATH
MPOBEpSAEMbIE MPEANOJIOKEHHS], COOMPATh YCTAHOBKY M3 IMPEIIOKEHHOTO
000pyAOBaHMs, OMMCHIBATH X0/ OMBITA U (POPMYIUPOBATH BHIBOIBI;
BBIMOJHATh ~ NpPSAMbIE  M3MEPEHUsT  TEeMIEepaTypbl,  OTHOCHTEIbHOMN
BJIQXKHOCTU BO3/lyXa, CHJIbl TOKa, HAIpPSKEHUS C HUCIOJIb30BAaHUEM
aHAJOrOBBIX NPUOOPOB M JATYUMKOB (PU3UYECKUX BEIUYUH, CPABHUBATh
pE3yNbTaThl U3MEPEHUH C YYETOM 3aJaHHOM a0COIIOTHON MOTPEIIHOCTH;
IPOBOAUTH UCCIEI0BAHNE 3aBUCUMOCTH OJIHON (PU3MYECKON BETUYMHBI OT
Ipyrol ¢  UCHOJb30BAaHUEM TMPSAMBIX U3MEpPEHUN  (3aBUCUMOCTH
CONMPOTHUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUJIOIAAM MONEePEeYyHOro
CEYEHHMsI U Y/IEJIbHOIO COMPOTUBIICHHS BEUIECTBA MPOBOJIHMUKA, CUJIbI TOKA,
UAYIIETO0 4Yepe3 TMPOBOJHMK, OT HAampsDKEHWsT Ha  IMPOBOJIHHUKE,
UCCJIEIOBAHUE TIOCNEJOBATEIbBHOIO M  MMapajlieNbHOTO  COSAMHEHUHN
NPOBOJAHUKOB): ITUIAHUPOBATH HCCIEAOBAaHUE, COOMpAThb YCTAaHOBKY U
BBIMIOJHATh W3MEPEHUs, CJeays NpelJIoKEeHHOMY IUIaHy, (pUKCHpOBaTh
pEe3yNbTaThl TMOJIYYEHHOM 3aBUCUMOCTH B BHJAE TaOMUIl U TpaduKOB,
JIeNaTh BHIBOBI 10 pe3yJIbTaTaM UCCIIEOBAHUS;

POBOAUTh KOCBEHHBIE H3MepeHUs (QU3NYECKUX BeIUYMH (y/AelbHas
TEIUIOEMKOCTh ~ BEILECTBA, COMPOTHBJICHUE TMPOBOJHMKA, paboTra U
MOIIIHOCTh 3JEKTPUYECKOTO TOKA): IUIAHUPOBATh M3MEpEHHUs, coOUpaTh
AKCIIEPUMEHTATBHYIO YCTAaHOBKY, CIIeysl MPEII0OKEHHON WHCTPYKIUHU, U
BBIUUCTISITHh 3HAUCHUE BEJIMYUHBI,

co0JIr01aTh TIpaBUJia TEXHUKH 0€30MMacHOCTH IIpH paboTe ¢ 1abopaTOpHBIM
000py10BaHUEM;

XapaKTepu30BaTh NPHUHIUIBI  JEHCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpOM HA HMX OMNUCAaHUSA (B TOM YHUCIE:
CHUCTeMa OTOIUICHHUS JIOMOB, TUIPOMETp, MapoBas TypOWHa, aMmIepMeTp,
BOJIBTMETP, CUETYMK DSJIEKTPUYECKON 3HEPrUH, 3JIEKTPOOCBETUTEIBHBIC
npuOOpHl, HAarpeBaTeNbHbBIE IIEKTPONPUOOPHI (IPUMEPDI), SJIEKTPUUECKUE
PEIOXPAHUTENH, JIEKTPOMArHUT, 3JIEKTPOABUIATEIb TIOCTOSIHHOTO TOKA),
UCTIOJB3Yysl 3HAHUS O CBOMCTBaX (PU3MYECKUX SIBJICHUM M HEOOXOAMMBIE
¢u3nyeckne 3aKOHOMEPHOCTH;

pacno3HaBaTh IIPOCTHIE TEXHUYECKHE YCTPOWCTBA M H3MEPHUTEIbHBIE
npuOOpel MO CXeMaM © CXeMaTUYHBIM PHUCYHKaM  (JKHUIKOCTHBIH
TEPMOMETpP, TEPMOC, MCUXPOMETP, TMIPOMETP, JABUIATEIb BHYTPEHHETO
CropaHusi, 3J€KTPOCKOII, PEOCTAT), COCTABIIATH CXEMBbI AIEKTPUUECKUX



Heneil ¢ mociaeI0BaTeIbHBIM M TapajliieIbHbIM COSAMHEHUEM SJIEMEHTOB,
paszimyasi yCJIOBHBIE 0003HAUCHUS HIEMEHTOB YJIEKTPHUECKHX IICTICH;
MPUBOMUTh  MPUMEPHl  (HaXOOWTh HWHPOPMANMIO O  TMpUMEpax)
MPAKTUYECKOTO HCTOIL30BaHMs (HU3UYECKUX 3HAHWK B IOBCEIHECBHOU
KU3HU I oOecrieueHrs 0€30MMacHOCTH TIPU oOpaIeH!uu ¢ IprudopaMu 1
TEXHHYECKUMHU YCTPOMCTBAMH, COXPAHCHHS 3J0POBbS M COOJIOICHUS
HOPM DKOJIOTHYECKOTO MOBEACHUS B OKPY KaIOIIEH cpejie;

OCYIICCTBIISITh MOUCK HWHpOpManuu (HU3UIECKOTO COJACpNKAHUSI B
WNuTepHeTe, Ha OCHOBE HMCIOIIMXCA 3HAHUH W MYyTEM CpaBHCHUS
JOTIOJTHUTENIBHBIX ~ MCTOYHUKOB  BBIICIATH HWH(POpMAIMi0,  KOTOpas
SIBJIICTCS TIPOTUBOPEUYNBON MITH MOXKET OBITh HEJIOCTOBEPHOM;
UCIIOJIb30BaTh NP BBIMOJTHECHUU YUCOHBIX 3aaHUN HAYIHO--TIOMYJISIPHYIO
aMTepaTypy (U3HUECKOrOo COACP)KAaHWs, CIPABOYHBIE  MaTepUaIbI,
pecypcel ceTr MIHTEpHET, BiIaaeTh MpUéMaMy KOHCIICKTUPOBAHMS TEKCTa,
npeoOpa3oBaHus HHGOOPMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;
co3gaBaTh COOCTBEHHBIC IUCHBMEHHBIC M KPAaTKHUE YCTHBIC COOOIICHUS,
0000mmass uHPOPMAIMI0O U3 HECKOJBKMX HCTOYHUKOB (U3UIECKOTO
colepKaHWs, B TOM 4YHCIE MyOJUYHO TIPEJACTABIATh PE3YJIbTAThI
NPOSKTHOW WJIM WCCIIENOBATENbCKON JESITeTbHOCTH, P 3TOM T'PaMOTHO
UCTIONh30BaTh HW3YYEHHBIM TIOHATUWHBIA ammapar Kypca (u3ukwy,
COIIPOBOXK/IaTh BHICTYIUICHUE TIPE3CHTAIINCH;

NpYA BBITIOJHEHUH YYEOHBIX MPOEKTOB M HCCICIOBAHUN (PU3NICCKUX
IPOIIECCOB PACIpPeNesTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBHHU C
MIOCTaBJICHHBIMU 3aJ[a4aMH, CIICTUTh 32 BBIIOJIHEHUEM TUIaHA JCUCTBHUA U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAI B
JESATELHOCTD TPYIIIBI, BEICTPAaNBAaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE,
IPOSIBJISISt TOTOBHOCTH pa3peniaTh KOHQIUKTHL.

K xoniy oOyuenus B 9 kjacce npeamMeTHbIe pe3yabTaThl HA 0a30BOM yPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BATh MOHATHS: CHUCTEMa OTcuéTa, MaTepuajbHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHLHOCTh MEXaHUYECKOTO MBIDKCHHS, Aedopmarius
(ympyrasi, macTuyeckasl), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHUE,
HEBECOMOCTh M TIEPETPY3KH, HEHTP THKECTH, aOCONIOTHO TBEPIOE TEIO,
LHEHTpP TSAKECTU TBEPAOrO Tesa, paBHOBECHE, MEXAHUYECKUE KOJICOAHUsS U
BOJIHBI, 3BYK, WH(Pa3ByK U YJIbTPa3BYK, JJICKTPOMArHUTHBIC BOJIHEI,
IIKaaa 3JEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JTallbHO30PKOCTb,
CIEKTPBI UCITYCKAHMSI M TIOTJIOMICHUS, anb(a-, 0eTa- ¥ raMMa-u3JIydeHus,
M30TOIIbI, Si/IEpHAsi SHEPreTHKa;



pasznuyarh SIBICHHUS (pPaBHOMEPHOE M HEpPABHOMEPHOE MPSMOJIMHEIHOE
JIBUKEHUE, DPABHOYCKOPEHHOE MPSIMOJIMHENMHOE JIBHJKEHHE, CBOOOJHOE
MaJIeHUE TeJl, PABHOMEPHOE JIBJKEHUE MO OKPY>KHOCTH, B3aUMOJECHCTBUE
TEJ, PEAKTUBHOE JBUKEHHUE, KOJeOATEeNbHOE NBMXKEHHE (3aTyXarollue U
BBIHYKJICHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JIBH)KEHHE, OTPAKEHUE
3ByKa, MPSAMOJIMHEWHOE paclpoCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3IoKeHHUE OEJIoro CBeTa B
CHEKTp M CJOXKEHUE CHEKTpPalbHBIX I[BETOB, JUCIEPCUS CBETa,
€CTECTBEHHAsl PaJMOAKTUBHOCTb, BOSHUKHOBEHHE JMHEHYATOrO CIEKTpPa
U3JTyYEHHs) 110 ONMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh NPOSBICHHE HW3YYEHHBIX (U3MYECKUX SBJICHUA B
OKpyXaromeM Mupe (B TOM uucie (U3UYECKHUE SIBICHHUS B MPHUPOJE:
OPWIKBBI U OTJUBBI, ABMKEeHHUE T1aHeT COTHEYHON CHUCTEMbI, pEaKTUBHOE
JBUKEHUE IKUBBIX OPraHU3MOB, BOCHPUATHE 3BYKOB IKMBOTHBIMH,
3eMJIETpSICEHUE, CEHCMUYECKHe BOJHBI, I[yHaMH, 53XO0, IIBeTa Tell,
ONTHUYECKHE SIBJICHUS B MPUPOJE, OHOJOTHYECKOE ACHCTBHE BUIUMOTO,
yIbTPaUONETOBOIO W PEHTIEHOBCKOTO HW3JIYYEHHMM, €CTECTBEHHBIN
pasivoaKTUBHBIA (OH, KOCMHUYECKHE JIy4ud, DPAJUOAKTHUBHOE H3ITy4EHHUE
OPUPOAHBIX MHMHEpAJIOB, JEWCTBHE PAJAMOAKTHBHBIX M3JIy4YEHHH Ha
OpraHu3M 4eJIOBEKa), IIPU 3TOM IEPEBOJUTH IMPAKTHUYECKYIO 3a7ady B
y4eOHYI0, BBIIEIATh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKU) (U3HUYECKUX
SIBJICHUH;

OIKCHIBaTh U3yYEHHbIE CBOMCTBA T M (PU3NYECKUE SIBICHUS, UCIOIB3YS
¢usnyeckue BEIMYMHBI (CpefHss MU MIHOBEHHAs CKOPOCTh Tejla Ipu
HEPABHOMEPHOM JIB)KCHHH, YCKOPEHHE, IEPEMEIICHUE, IyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHHUs, CWJIa YIOPYIOCTH, CWJIA TSDKECTH, YCKOpPEHUE
CBOOOJHOTO TMAJCHUs, BEC Tela, WMIYJIbC Tela, HUMIYJIbC CHIIbI,
MexaHudeckass paboTa M MOIIHOCTb, IOTEHIHalbHAs OHHEPrus Tena,
HNOJHATOIO HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS HHEPrUs CKATON
OPYXXUHBI, KWHETUYECKAas DSHEPIus, IIOJIHAs MEXaHU4YecKas »JHeprus,
HEepUoJ U 4acToTa KoueOaHul, JIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTb CBETA, [OKa3aTeslb MPEJOMIICHHS CPEAbI), TP ONHUCAHUU
NPaBUIBHO TPAKTOBAaTh (U3UYECKUN CMBICH HCIOJIB3YEMBIX BEJIWYHH,
0003HAYEHUSI U EIUHUIBI (U3NYECKUX BEIUYMH, HAXOIUTh (OPMYIIBI,
CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMYHMHY C APYTMMH BEIMYHHAMH,
CTPOUTH I'paUKK U3yUCHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEITUUNH;
XapaKTepu30BaTh CBOWCTBA Tel, (PU3UUYECKUE SBICHUS M IPOLIECCHI,
UCIIOJIb3Yysl 3aKOH COXPAaHEHHs SHEPIruH, 3aKOH BCEMHPHOIO TITOTEHUS,



OPUHLUI CYNEPHO3UINH CHJI, MPUHIUI OTHOCHTENbHOCTH [amumes,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIIYJIbCa, 3aKOHBbl OTPAXKECHUS U
MIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAaHEHHUS 3apsI0BOTO U MacCOBOI'O YHCEl
IpU SIIEPHBIX PEAKUUAX, IPU 3TOM J1aBaTh CIIOBECHYIO (DOPMYIHUPOBKY
3aKOHA U 3aIUCBIBATh €r0 MAaTEMATUUYECKOE BBIPAKEHUE;

OOBSACHATh (U3MUECKHE MNPOLECChl W CBOWCTBAa TeJ, B TOM YHUCJIE U B
KOHTEKCTE CUTYalMii MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBISTH
OPUYMHHO--CJICJICTBEHHbIE  CBSI3U, CTPOUTh OOBSICHEHHWE U3  2—3
JIOTUYECKUX IIAroB C OMOpPOM Ha 2—3 M3y4YEHHBIX CBOMCTBA (PUIUYECKUX
ABJICHUN, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3aJaud  (omMparolMecss Ha cucTeMy U3 2-3
YpaBHEHHIT), UCTIONB3YS 3aKOHBI U (POPMYIIbI, CBA3bIBAIOUINE (HU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCIOBUS 3a/lauyd 3allMChIBaTh KpaTKOe
YCIIOBHE, BBISBIATH HEIOCTAIONINE WM MU30BITOYHBIC JaHHBIC, BHIOUPATH
3aKOHBI U (hOPMYIIBI, HEOOXOAUMBIEC JJISi PEUICHHsI, POBOAUTH PACUETHI U
OLICHMBATh PEATMCTHUYHOCTh TOJYYEHHOTO 3HA4YeHUs (puandeckon
BCJIUYHHBL;

pacno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PpEIIUTh MpPH MOMOIIHU
¢u3MUeCcKX METOJOB, MHCIONB3YS OMHCAHUE HCCIEIOBAHHUSA, BBIICIATH
npoBepsieMOe MPENINOJIOKEHNE, OICHUBATh TMPAaBWIBHOCTh MOPSIKa
NPOBEJICHUS  HUCCJIENOBAaHUA, JIeJlaTh  BBIBOJbLI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUI U OIBITOB;

OPOBOAUTH OMNBITBI IO HaOMIONEHUIO (U3MYECKUX SBICHUNA  WIIU
¢uznuecknx CBOWCTB Tell (M3yueHHEe BTOpPOro 3akoHa HbpioTOHa, 3akoHa
COXpaHEHUS! HHEPTrUH, 3aBUCUMOCTH TEPHOJA KOJCOAHUH MPYKUHHOTO
MasiTHUKA OT MAaccChl Tpy3a U KECTKOCTU MPYKUHBI M HE3aBUCUMOCTH OT
aMIUTUTYBI MaJIbIX KOJEOAHHM, TPSIMOJIMHEHHOE pacIpOCTpaHEHUE CBETA,
pasnokeHue OeNoro CBeTa B CHEKTpP, U3YyUYEHUE CBOMCTB M300paKeHHUS B
IUIOCKOM 3€pKajie U CBOWMCTB HM300pakeHMs MpeaMera B coOuparomen
AWH3e, HAOMIOJEHUE CIUIONIHBIX W JUHEHYATHIX CHEKTPOB H3IYYCHUS):
CaMOCTOSAITETILHO ~ COOMpaTh YCTAaHOBKY M3 HM30BITOYHOTO Habopa
o0opynoBaHUs, OMHWCHIBATH XOJI ONBITA W  €ro  PE3yJbTaThl,
(dbopMyIHpOBaTH BEIBOBL;

IPOBOJIUTH MPU HEOOXOIWMOCTH CEPUI0 MPSIMBIX U3MEPEHHM, OMpeesss
cpeaHee 3HAaueHUE U3MepsieMol BeIM4YMHBI ((OKYCHOE paccTOsHUE
coOuparomieii JTUH3bI), OOOCHOBBIBATH BBIOOP cmoco0a W3MEpeHUs
(u3MepuTenpHOro nNpudopa);

MPOBOJUTH HCCIEIOBAaHUE 3aBUCUMOCTEH (U3MUYECKHX BEJIMYHUH C
WCITOJIb30BAaHUEM TIPSMBIX U3MEPEHHH (3aBUCUMOCTh TTyTH OT BPEMEHU



MIpU PAaBHOYCKOPEHHOM [IBIDKCHUM 0€3 HadyaJbHOM CKOPOCTH, TEpHOa
KoJie0aHUN MAaTeMaTHYECKOr0 MasiTHUKa OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpakeHHUsi CBETa OT yIJia MajJeHUsl U YIJia MPeJIOMJICHUs] OT yria
MajieHusi): IUJIAHUPOBATh KCCJIEIOBAHUE, CaMOCTOSITEILHO COOUpaTh
YCTAHOBKY, (UKCHUPOBATH PpPE3yJbTaThl MOJYYEHHON  3aBUCHMOCTHU
bu3MYeCKUX BEIMYUH B BHUAEC TaOMUIl U rpadUKOB, J€JaTh BBIBOABI IO
pe3yabTaTaMm UCCIeI0BaHuUs,

NIPOBOJAUTh KOCBEHHBIE W3MEPCHHUS (U3UYECKUX BEIMYUH (CPETHSIA
CKOPOCTh W YCKOpPEHHUE Tella TMPU PaBHOYCKOPCHHOM  JIBUKEHUH,
YCKOpPEHUE CBOOOJHOrO MaJCHUS, XKECTKOCTh MPYKUHBI, KOADPUIIUEHT
TPEHUSI CKOJIBKEHUS, MEXaHWYeckas pabdoTa W MOIIHOCTh, 4YacTOTa H
nepuoa  KoysieOaHUl MaTeMaTH4ecKOro M TPYKUHHOTO MAasSTHHUKOB,
ONTHYECKasl Ccujga coOuparomeid JIMH3bI, PaJuOaKTUBHBIM  (OH):
IJIAHUPOBATh HM3MEPEHMs, COOMpPaTh SKCIEPUMEHTAILHYI) YCTAHOBKY WU
BBITIOJTHATh U3MEPEHUS, CIICAYs MPEIIOKCHHOW MHCTPYKIIMH, BBHIYHCIIATH
3HAYCHHUE BEJIMUMHBI M aHAJTM3UPOBATH MTOJIYYEHHBIE PE3YyJbTaThl C yUETOM
3a/ITaHHOM MOTPENTHOCTH U3MEPECHUM;

co0JIr01aTh TIpaBUJia TEXHUKU 0€30TaCHOCTH MPHU padboTe ¢ J1a00paTOPHBIM
000pya0BaHUEM;

paznuyaTh OCHOBHBIE TPU3HAKM M3YYEHHBIX (PUINYECKUX MOJIETeH:
MaTepHualibHasg TOYKa, aOCONIOTHO TBEPAOE TEI0, TOUYCYHBIH HCTOUHHK
CBeTa, Jy4, TOHKas JIMH3a, IUIAHETapHas MOJIeJb aToMa, HYKJIOHHas
MOJIeSIb AaTOMHOTO SI/IPa;

XapaKTepu30BaTh MNPHUHIUIBI  JEHCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HUX OmnucaHusi (B TOM YHUCITE:
CIUJOMETP, NaTYMKU TIOJNOXKCHHsI, PACCTOSIHUSI M YCKOPEHHMs, paKera,
9XOJIOT, OYKH, Tepuckomn, Qoroanmapar, ONTUYECKUE CBETOBOJBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuiabcoHa), HUCHONB3yd 3HAHUS O
CBOMCTBAaX (PU3NYECKHX SBICHUA W  HEOoOXonumble (U3HUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTHYHbIE PHUCYHKH M3YYCHHBIX TEXHHUUYECKHUX
YCTPOMCTB, M3MEPUTEIBHBIX MPHUOOPOB M TEXHOJOTHUYECKHX TPOIECCOB
pU pEelIeHUH y4eOHO--TIPAKTHUYECKUX 3a/ad, ONTHYECKHE CXEMbI IS
MIOCTPOCHMS M300paKEHUH B TIIIOCKOM 3€pKajie M COOMPAIONIEH JINH3E;
NPUBOIUTH  TpuUMEphl  (HAXOAuUTh  WH(DOpMAIMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOIB30BaHUS (PU3NUECKUX 3HAHUW B TIOBCETHEBHOM
KU3HU 7151 obecrieueHrs 0€30MacHOCTH MpU oOparieHuu ¢ mpudbopamMu 1
TEXHUYECKUMHU YCTPONUCTBAMHU, COXPAHEHHS 3J0POBbsi U  COOIIOJCHUS
HOPM 3KOJIOTUYECKOTO TTOBEJICHUS B OKPY KalOIlel cpefie;



OCYIIECTBJIATh TMOWCK HWHPOpMAMK  (HU3HUECKOTO COJACp)KAaHUSA B
HuTepHeTe, caMOCTOSATENBHO (OPMYIUPYS MOUCKOBBINA 3aIPOC, HAXOIUTh
MyTH OTpeeNIeHUs] JOCTOBEPHOCTH MOJYYCHHON MH(POpPMAIMH Ha OCHOBE
UMEIOIINXCS 3HAHUN U TONOJTHUTEbHBIX UCTOYHUKOB;

UCTIOJIH30BaTh MPH BHITIOJHEHUH YUYE€OHBIX 3a/laHUil HAYYHO--TIOMYJISPHYIO
AUTEpaTypy (U3NYECKOTO COJEp)KaHUs, CIPABOYHBIE  MaTEepHAIIbI,
pecypcbl cetn MHTEepHET, BIageTh mpuéMaMu KOHCTIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHusl HHGOPMAIUU U3 OJTHOM 3HAKOBOU CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC NMHCHMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
UHPOpPMAIIMM U3 HECKOJIbKUX HCTOYHUKOB (DH3MUECKOTO COACpIKAHMUSA,
MyOJIMYHO TPEACTABIATH PE3YNbTAThI MPOSKTHOW MU UCCIIEIOBATENbCKON
ACSTeNbHOCTH, TPH OTOM TPaMOTHO  HCIOJIB30BaTh  HM3yUEHHBIN
NOHATUHHBINA almapar HW3y4aemoro paszena (pu3uKd U COMPOBOXKIATH
BBICTYIUICHHWE TIpEe3eHTAaled ¢ y4ETOM OCOOCHHOCTEW ayauTOpHH
CBEPCTHUKOB.



IHOYPOYHOE IIVTAHUPOBAHHUE

Tema ypoka
Ne ni/m M KosanvectBo
JacoB
1 ®duznka — Hayka o npupoze. SBICHUSTIPUPOIBI 1
duznveckue sBICHUS
®duznveckre BETMYMHBI U UX U3MEPEHHE
Ypok-uccnenoanue "M3mepenue
4 TeMIlepaTyphbl MPH TIOMOIIH KUAKOCTHOTOTEPMOMETpPA U JaTYNKa TeMIIepaTyphl” 1
5 Meronsl HayqHOro mo3Hauus. Onucanne GU3NISCKUX SIBJICHHUN C TOMOIIBIO MOJIENei 1
VYpok-uccienopanue "[IpoBepka runoTessl: JaTbHOCTh MOJNETA IIAPUKA, TTYIEHHOTO
6 TOPU30HTAIBLHO, TeM OoJIbIle, YeM OOoJbIIeBhICOTa MTycKa" 1
Crpoenue BenecTBa. ONbITHI, JOKa3bIBAIOLIIE JUCKPETHOE CTPOCHUE
7 BELIECTBA 1
8 JIBIKEHUE YacTHIl BEIlleCTBa 1
9 Ypok-uccienoBanue «ONbIThI 0 HAOIIOIEHNIO TEINIOBOTO PACIIMPEHHS Ta30B)» 1
10 ArperaTHbIE COCTOSIHHUS BEIIeCTBA 1
Oco0eHHOCTH arperaTHeIX cocTOsSHIH BoIbl. O600IeHne o pazneny «llepBorayansHbe
11 CBEJICHUS O CTPOEHUH BEILECTBA» 1
12 MexaHndeckoe IBmKeHne. PaBHOMepHOEe HHEPaBHOMEPHOE IBIKCHUE 1
13 Ckopocts. Enuantisr ckopocti 1
14 Pacuer nmyTtu 1 BpeMeHU IBUKEHUS 1




15

I/IHepHI/ISI. Macca — McEpa UHEPTHOCTU TEIT

ITnotHOCTH BemecTBa. PacueT Macchl HoOBbeMa Tella MO €ro IMIOTHOCTH

16
17 JlabopaTopHast pabota «OrpeaeneHernIOTHOCTH TBEPIOTO TeIa»
18 Pemenue 3anau no reme "IlnotHocThBEmECTBA"
19 Cuia Kak XapaKTepUCTHKa B3auMoseiictBusTen. Cuma ynpyroctu. 3akoH ['yka
JlabopaTopHas pabota «/3yueHne 3aBUCUMOCTH pacTshKeHHs (1eopMaliii) NpyKUHBI OT NPUIIOKEHHON CHITBD)
20
21 [[ABnenue Tarorenus. Cuna TSXKECTH
CBs13p MEX/1y CHIION TSDKECTH U Maccoi Tena. Bec Tena. Pemenue 3agad o reme "Cuna tsoxectu”
22
23 Cuiia TsKeCTH Ha JpYrux maHeTax. GU3HyecKue XapaKTepUCTHKY IIIaHeT
24 Uzmepenue cun. Junamomerp
25 Bec tena. HeBecomocTth
26 CrnoxeHue IByX CHJI, HAIIPaBJICHHBIX 110 OHOM NpsMoil. PaBHozaecTByIOIast cHit
97 Pemenue 3amag mo teme "PaBHOne#cTByrOmas cin'
28 Cuwta TpeHus u e€ Buabl. TpeHue B Iprupoen TEXHUKE
JlabopaTopHast paboTa «/3yueHne 3aBUCUMOCTH CHIIBI TPEHHSI CKOJIBKEHUSI OTCHITBI TABJICHUS U XapakTepa
29 CONPHUKACAIOIINXCS TOBEPXHOCTEW
30 Pemenue 3anay Ha onpeneneHNepaBHOAECHCTBYIOIIEN CHIIbI

31

Pemenne 3agau o Temam: «Bec tenay, «I'paduaeckoe nzobpakenne cuim», «Cnnbl», «PaBHO#EHCTBYIOIIAS CHID)




Konrponbras pabora 1o Temam:

«MexaHn4eckoe JBHKCHHC), «Macca, IIIOTHOCTB), «Bec TCIIa», «Fpa(bnqecxoemo6pa>1<eﬂne CHID», «Cuiny

32

33 Hasnenune. CriocoObl yMEHBILIEHNST HYBEITHMYCHUS TaBIICHUS

34 JaBnenue raza. 3aBUCUMOCTD JIaBJIEHHS Ta3a0T 00bEMA, TeMITepaTyphl

35 [epenaua naBneHus: TBEPIBIMH TEJIAMU,)KUAKOCTSIMH M razamu. 3akoH [lackans
36 JlaBneHue B )KUIKOCTH U T'a3e, BHI3BAHHOEIEHCTBUEM CHITBI TSDKECTH

37 Pemenue 3anau mo Teme «JlapneHue BXKUIKOCTH U raze. 3akoH [lackamsy»
38 Coobuiatommuecst cocyasl

39 ['mapaBnuyeckuii mpecc

40 Manometpsl. I1opiIHEBOM KUAKOCTHBIMHACOC

A1 ATMochepa 3eMiTi U IPUYHHBI E€CYIIeCTBOBAHUS

42 Bec Bo3nyxa. ATMocdepHoe naBieHne

43 Uzmepenne atmochepHoro napnenus. OnbitToppuyerin

m 3aBUCHMOCTB aTMOC(HEPHOTO JABJIEHHS OTBBICOTHI HaJl YpOBHEM MOpsI

45 Bapomerp-aneponna. AtMochepHOe TaBIeHUEHA Pa3TUYHBIX BEICOTAX

46 Pemenue 3amau mo Teme " AtmocdepHoegaBneHne"

47 JlelicTBre *KUAKOCTH M ra3a Ha MOTPYKEHHOEB HUX Ten0. ApXHUMEN0Ba cuiia

48

JlabopatopHas pabora «OmperneneHne BEITaIKABAIOMICH CHITBI, TEHCTBYIOIIEH Ha TeNOo, IIOTPYKEHHOE B JKUAKOCTH)




JlabopaTopHast paboTta 1o TeMe
«UccnenoBanue 3aBUCHMOCTH Beca Teja B BOJIE OT 00bEMa MOrPyKEHHO# B )KHKOCTHYACTH TENA»

49
50 [TnaBanue Ten
JlabopatopHas pabota "KoHCTpynpoBaHHeapeoMeTpa WM KOHCTPYHUPOBAHUE JIOIKU H
51 ornpezeneHue eé rpy3onoabEMHocTH"
Pemenue 3anau no remam: «IlnaBanue cynoB. BoznyxoruiaBanuey, «/laBieHue TBepIbIx
52 TN, KUJAKOCTEH U ra30B»
53 KonrponbHas padora o Teme «/laBieHHETBEPABbIX TEN, KUIKOCTEH U Ta30B»
54 Mexanunyeckas pabora
55 MomHocTb. EQUHUIIBEI MOITHOCTH
56 Ypok-uccienopanue "Pacuér MOITHOCTH, pa3BHUBaeMOM PH MogbEME 110 JecTHHIE"
57 IIpocteie Mexanu3mel. Peiuar. PaBHOBecHecHi Ha pbryare
Poruaru B TexHUKe, OBITY M IPUPOJE.
58 JlabopatopHas pabora «VcciaemoBaHneyciIoBUil paBHOBECHS phIuara
59 Pemenue 3aaau 1o teme «Y cI0BUAPABHOBECHS pblUaray
Koaddumment nonesnoro nericreusimexanusma. Jlaboparopuas pabora
60 «M3mepenne KIIJ[ HakIOHHON TIIOCKOCTI
61 Pemenue 3amaq o reme "Pabota, momtHocTh, KIT/T"
62 Mexannueckas sHeprus. KnHeTndeckast HIIOTeHITNATbHAS SHEPTHS
63 3aKOH COXPAaHEHHUS] MEXaHUIECKOW IHEPTUU




ypOK'SKCHepI/IMeHT II0 TEMEC "3KCHepI/IMeHTaJ'ILHOG OIpPCACIICHUEC U3MCHCHUSA KHHETHYCCKOH 1 HOTGHHHaHBHOﬁBHCpFHH npu
CKaTbIBaAHUH TCJIa 110

64 HAKJIOHHOMH IockocTH" 1

65 KontpomnsHas padora o reme «PaboTa HMOITHOCTD. DHEPTUs» 1

66 PesepeHeIil ypok. Pabora ¢ Tekctamu mo Teme"MexaHndeckoe IBHKeHUE" 1
PesepHbIil ypok. Pabora ¢ Tekcramu 1o Teme" JlaBieHue TBEPABIX TEI, KHUIKOCTSH U ra3oB"

67 1

68 PesepeHbIii ypok. Pabora ¢ Tekcramu mo teme'"Pabora. MorHoCcTs. DHeprus"” 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




8 KJIACC

(OCHOBHEIE ITOJIOKEHUS MOHeKyJIprHO-KI/IHeTI/I‘{eCKoﬁ TCOPHUU 1 UX ONBITHBICTIOATBEPIKACHUA

1
Macca u pa3mep aTOMOB M MOJIEKYIT
3 Mopenu TBEPIOTO, KHUIKOTO U Ta3000pa3HOTO COCTOSHUI BELIECTBA
OObsicHEeHHE CBOMCTB TBEP/IOTO, JKUIIKOTO UTa3000pa3HOr0 COCTOSIHUI BEIIECTBA Ha OCHOBE MOJOKEHUH MOJIEKYIISIPHO-
4 KUHETHYECKOH TeopuH
5 Kpucranmueckue n amopgHble Tena
6 CMaumnBaHue U KamWUIAPHOCTh. [IoBepXHOCTHOE HATsKEHHE
7 TennoBoe pacimpeHue U cxxaTue
8 Temnepatypa. CBA3b TEMIEPATYpPhl CO CKOPOCTBIO TEIJIOBOIO IBMKEHNUS YaCTHIL
9 Buytpennsis sHeprus. CriocoObl U3MEHEHUIBHYTPEHHEH SHEPTUH
10 Busl Temnonepenayun
Ypok-koHpepeHnus "IIpakTuieckoe UCIONb30BAaHNE TEIUIOBBIX CBOMCTB BEIIECTBH MATEPHAIIOB B LIENSX dHEprocoepekeHus "
11
12 KonmnuecTBo TEmI0ThL. Y 1ENbHASITEITIOEMKOCTh
13 YpaBHeHHeE Tem1oBoro OanaHca. Temmoo0MeHN TEII0BOE PAaBHOBECHE

14

JlabopartopHas pabora "VccienoBanue sBICHHUA TEII000OMEHA TP CMEITMBAHWN XOJIOAHON U Topstaei BoIsI"




Pacuer xonndgecTBa TCIJIOTHI, H606XOZ[I/IMOFO

15 JUISl HATPEBAHUsI TeJla U BBILACISIEMOr0 UM ITPH OXJIAXKICHUH
16 Jlabopatophas padota "OnpeaercHUeyIeTbHON TCTUIOEMKOCTH BelecTBa"
17 OHeprus TOIMBA. Y IeNIbHAs TEIJI0TacrOpaHHs
[InaBienue 1 OTBepAEBaHUE KPUCTAIUTMYECKUX Tel. Y IelbHas TeIUIOTaIIaBIICHUS
18
19 JlabopatopHas pabota "OnpezercHUeyIeIbHON TSIUIOTHI TUTaBJICHHS JIbIa"
20 [Tapoobpa3zoBanue u koHeHcanus. Mcnapenne
Kunenwue. Y nenbHas Temiora napoodpa3oBaHus U KOHACHCAIIUH.
21 3aBHCHMOCTh TEMIIEPATYPhI KUIIEHUS 0TaTMOC(EpHOT0 IaBJICHUS
Braxxnocts Bo3yxa. Jlaboparopnast padora"Onpernenenrne OTHOCHUTENBHON BIQYKHOCTH BO3ayXxa"
22
23 Pemienue 3agau Ha onpezeeHIE BIaXXHOCTUBO3AyXa
[puHuune! pabote! TemoBeix aeurarencii. [laposas TypOuna. /IBurarens BHyTpEHHEr0
24 CTOpaHust
25 KIL/] TernoBoro apurarens. TermtoBble BUTATENN U 3aIUTa OKPYXKaromieil cpep
26 3aKOH COXpaHEHUs U NIPEBPALCHHUS SHEPTHUB TEIUIOBBIX IMIpoLieccax
[oaroroBka kK KOHTPOIBHOH padote mo TeMe "TemmoBkie siBJeHns. VI3MeHeHne arperaTHBIX COCTOSTHIH BemecTBa"
27

28

Kontponsras padora no reme "TermoBsie siBieHns. VI3MeHeHHE arperaTHbIX COCTOsTHUMBeecTa"




OnexTpuzanys Tei. [IBa poaa 3IeKTpUIECKUX3apsIIoB

29
30 Ypok-uccienoanue "OneKTprU3anus TENUHAYKINEH U IPU CONPUKOCHOBEHHUN"
31 Bsaumoneiictue 3apsxeHHbIX Tenl. 3akoHKynoHa
Onextpuueckoe none. HanpsxkeHHOCTH
32 AJIEKTPUUYECKOTr0 oIS, [IpHHIMIT CYTIepPIO3UIUH AIIEKTPHIECKUX TOJIEH
33 Hocwurenu anexktprueckux 3apsaoB. DiaeMeHTapHbIH 3apsin. CTpoeHne aToma
34 [TpoBOMHMKH U TUANIEKTPUKH. 3aKOHCOXPaHEHHS dJIEKTPUIECKOro 3apsia
35 Pemenue 3a1au Ha MPUMEHEHHUE CBOMCTBAJIEKTPUYECKUX 3aPsiI0B
DJIeKTPUYECKHUI TOK, YCIOBUSI €ro CyLIeCTBOBAHHS. MICTOUHHUKH AJIEKTPUYECKOTO
36 TOKa
37 JleficTBUS 31IEKTPUYECKOr 0 TOKA
Ypok-uccienopanue "JleficTBHE IEKTPUIECKOTO OIS HA IPOBOAHUKH U
38 JUJIEKTPUKH"
39 OJeKkTpudecKuit TOK B MeTallIaX, )KUIKOCTIXH ra3ax
40 OnexTpuyecKkas Ierb U e€ COCTaBHbIE YacTH
A1 Cuta toka. JlaboparopHas padora "VM3mMepenne u peryinpoBaHie CHIb ToKa'
OrekTpudecKoe HanpspKeHue. BonbTMerp.
42 JlabopartopHas pabora "V3mepeHne nperyinpoBaHie HampsHKeHus "
43 CormpoTuBiieHHE MTPOBOIHUKA. Y IETbHOECONPOTHBIICHNE BEIIECTBA

44

JlabopatopHas paboTa "3aBHCHMOCTP IEKTPHUECKOTO COMMPOTHBIICHHS IPOBOAHUKAOT €T'0 JTHHEI, IDIOMAIN MTOTIEPEIHOT0

cedeHHs U MaTepuana"




3aBHCHMOCTH CHIIBI TOKA OT HaHpSI)KGHI/ISI.gaKOH Oma JJIA ydacCTKa 1enun

45
JlabopaTopHas pabota "VccaenoBannue 3aBUCUMOCTH CHITBI TOKA, HIYILIETO Y€PE3 PE3UCTOP, OT CONPOTHUBIICHUS PE3UCTOpa U
46 HanpsDKEHUs Ha pesucrope’
47 [NocnenoBarensHOE U MapaieIbHOECOSTUHEHHS IPOBOIHUKOB
JlabopatopHas pabota "IIpoBepka NMpaBUIACIOKEHHS HATIPSHKESHUI TIPU TMTOCISA0BATEILHOM COSAMHEHHUH JBYX PE3UCTOPOB"
48
Jlaboparopnas padora "[IpoBepka mpapuia
49 JUIA CUJIBI TOKA MTPU NapayjieaIbHOMCOSAUHEHUH PE3UCTOPOB"
50 Pemienue 3a1a4 Ha npuMeHeHne 3akoHa OMayis pa3inyHOrO COSNMHEHHS TIPOBOTHIUKOB
51 PaboTa 1 MOIIHOCTB 3NIeKTpHYecKoro Toka.3akoH [xoyns-JleHna
59 JlabopatopHas pabora "OrmpezaeneHre paboThl 1 MOIIHOCTH dJIEKTPHYECKOro ToKa"
OneKTpUUecKue [enH U MoTpeOuTenu
53 3eKTpuyYecKoi sHepruu B ObITy. KopoTkoe3aMbIkaHne
[ToaroroBka kK KOHTPOIBHOM paboTe 1Mo TeMe'" DIEKTPHUUECKUE 3apaasl. 3apsHKeHHBIE Telau uxX B3auMoaeiicTBus. [locTosHHBIN
AIEKTPUYECKHHA TOK"
54
KontponbHast pabora 1o teme "DJIeKTpuiecKue 3apsbl. 3apsHKeHHbIC Tellan UX B3auMoiecTBrs. [10CTOSHHBII ek TpUdecKuii
TOK"
55
56 IlocTossHHBIE MArHUTHI, KX B3aMMOJICHCTBHE
57 Ypok-uccienopanue "M3ydeHne moaeHnocToOSHHBIX MarHUTOB"

58

MarnuTtHoe nojie. MarHuTHoe mojie 3eMId Hero 3HaUYeHHe JJI1 )KU3HHU Ha 3emie




OmnsIT Opcrena. MarauTHoe mnone
59 3NEKTPUUYECKOr0 TOKa MarHuTHOE MONEKaTYIIKH ¢ TOKOM 1
[IpumeneHne anekTpoMarauToB B TexHuke. JlabopaTopHas padora "M3ydeHue AeiiCTBUSIMATHUTHOTO ITOJISI HA TIPOBOJHUK C TOKOM"
60 1
OneKTpoaBUraTenb MOCTOSIHHOIO ToKa. Mcnons30oBaHue 21eKTpoABUraTesell B TEXHUIECKUX YCTPOWCTBaX U Ha TPAHCIIOpTE.
JlabopatopHas padora "KoHcTpyrpoBaHUe HU3yIeHUE PAOOTHI 3JICKTPOABUTATEIIS"
61 1
62 OnsiTel Dapajes. 3aK0H 3NeKTpoOMarHUTHOMMHAYKIMH. [IpaBuio Jlenna 1
OnekrporenepaTop. CrocoObl MOMyYeHHUS 3JIEKTPUIECKOW SHEPTUH. DIIEKTPOCTAHIINU
63 Ha BO30OHOBJIIEMBIX UCTOYHUKAX SHEPTUH 1
64 [ToaroToBka K KOHTPOIBHOM paboTe 1o TeMe" DIeKTPHIECKUEe U MarHUTHBIE SIBICHUS" 1
65 KonrtponbHas pabota 1o TemMe "IJISKTPHUSCKHE U MarHUTHBIC SIBJICHUA" 1
66 PesepBHblit ypok. Pabora ¢ Tekcramu 1o Teme" TerioBbie sBiIeHUs" 1
67 PesepBHblii ypok. Pabora ¢ Tekcramu 1o teme"[locTosHHBIH dlieKTpryYecKuii TOK" 1
68 PezepHsIil ypok. Pabora ¢ Tekctamu 1o Teme''MarHuTHbIC SBICHUS'" 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




9 KVIACC

Mexanuueckoe Z[BI/I)KGHI/IG.MaTepI/IaJ'IBHaH TOYKa

1
5 Cuctema orcuera. OTHOCUTENTBHOCTBMEXAHIMUECKOTO AIBHKEHUS
3 PaBHOMepHOE NpsIMONUHEIHOE IBIKEHIE
HepaBHoMepHoe npsiMonuHeiHoe BrxeHue. CpenHsas U MTHOBEHHAsICKOPOCTb
4
5 IIpsiMonuHEHHOE PABHOYCKOPEHHOEAB)KEHUE. Y CKOpPEHUE
CKOpOCTb TIPSIMOJIMHEHHOT 0 PaBHOYCKOPEHHOT'0 JIBMKeHus. [ paduk ckopoctn
6
JlaGoparophast pabora "OnpeneneHneyCKOPEHHs Telia IPU PABHOYCKOPEHHOM JIBMYKEHHH TIOHAKIIOHHOW MJI0CKOCTH"
7
8 CBobonnoe nagenue Ten. OnbITell anunes
PaBHOMEpHOE IBIDKEHHE 10 OKpYKHOCTH. [lepron u yactorta obpamenus. JInHeiiHas u yrioBasi CKOpOCTH
9
10 IleHTpOCTpeMHUTENTPHOE YCKOPEHUE
11 IIepBriii 3akoH HproToHa. BekTopcuisl
12 Bropoii 3akoH HetoToHa. PaBHOAEHCTBYIOIIAs CHJTa

13

Tpernii 3axoH HeroToHa. Cyneprno3umus Cri




Pemenue 3anay Ha npuMeHeHne3akoHoB HeroToHa

14
15 Cuna ynpyrocru. 3akoH ['yka
16 Pemenne 3anay mo teme «Cunaynpyroctm
17 JlaGopaTopHas pabota «OnpeaeIcHUEKECTKOCTH TP YKUHBD)
18 Cuna Tpenust
19 Pemenne 3anau no Teme «CunaTpeHus»
20 JlabopaTopHas padora "OmnpenencHruekodGGHUIIMEHTa TPEHUS CKOIbXKCHUA"
Pemenue 3anad mo teme "3akonsiHeroToHa. Cunna ynpyroctu. Cunatpenus”
21
nia TSHKECTH U H BCEMUPHOTI'OTSTOTECHHSI. HHE CBOOOHOT OTIaACHUS
Cuna TspKec 3aKOH BCE OroTAroTe Yckopenue cBoOoHOronae
22
Ypok-koHpepeHuus "/[BukeHne TENBOKPYT TPABUTAIIMOHHOTO [ICHTPa
23 (Conneunas cucrema). ['amaktuku"
Pemenne 3amaud no teme "Cuna
24 TSKECTH U 3aKOH BCEMUPHOT OTSTOTEHUS"
o5 IlepBas kocMuyeckasi ckopocTb. HeBecoMOCTh U nEperpysku
PaBHOBecHe MaTepHabHON TOUKH. AOCOIIOTHO TBEPAOE TEIO.
26 PaBHOBecue TBEpIOro Tena ¢ 3aKpEMIEHHON OChIO BpaILCHHS
27 MowmeHTt cuibl. LIeHTp TsxecTr
o8 Pemrenue 3amau mo Teme "Momentcunsl. LlenTp Tsoxectn”

29

[MoaroroBka kK KOHTPOIBHOM paboTe moteMe "MexaHndecKoe ABIKCHIE.




BzanmonerictBue Ten"

KonrponbHas pabora no teme

30 "MexaHuueckoe aBwKeHne. Bzaumoneiictsue e
Nmmnynbe Tena. UMmynbe cuiibl. 3aKOHCOXPaHEHUS UMITYJIbCa. Y IPYTroe U HEYNPYroe B3auMoIeHCTBUE
31
32 Pemenue 3aaau o teme "3akoHCOXpaHEHUsT UMITyJIbca"
33 Ypok-koHpepeHiys "PeakTHBHOSIBI)KEHUE B TIPUPOJIC U TEXHUKE"
34 MexaHunueckast paboTa ¥ MOIIIHOCTh
35 PaGota cuiIbI TSXKECTH, CUIBIYIIPYTOCTH U CHJIBI TPEHUS
JlabopaTopHas pabora «OnpezeneHrnepadOThl CUIIBI TPSHUS MIPU PABHOMEPHOM JBHKCHUH TEa 110
36 TOPU30HTAJILHOM [TOBEPXHOCTU
37 CBs13b 5Hepruu U padotsl. [loTeHInanbHas SHEPrust
38 Kunernueckas sneprus. Teopema OKHHETHYECKON SHEPTHH
39 3aKOH COXpaHEHHs YHEPTUH BMEXaHHUKE
40 JlaGopatophast pabora «/3ydeHne3aKoHa COXpaHeHHs SJHEPT U
A1 KonebarenbHoe IBUKEHUE U €TOXaPAKTEPUCTUKI
42 3aryxaromue KoineOaHus.
Brmyxnennsie konebanus. Pesonanc
43 MaremaTu4ecKuil U NpyKUHHBIAMAATHUKA
Ypok-uccrienoBanue «3aBUCUMOCTHIIEPHOAA KOIEOAHUH OT JKECTKOCTH MPYKUHBI K MacChI TPy3a)
44
45 [IpeBparienne YHEPTHH IPH MEXAHUIECKUX KOJEOaHMIX




JlaGopaTopHas pabota «OnpeaecHneYacTOTH U IepHoa KoneOaHui

46 MPYKUHHOT'O MasiTHUKA)
JlaGopaTopHas pabota «I[IpoBepka HE3aBUCHMOCTH TIEpHO/a KOIeOaHUIUTPY3a, MTOIBEIICHHOTO K HUTH, OT
Macchl a»
47 Py
Mexannueckue BoiHbI. CBOHCTBAa MEXaHUUECKHUX BOJH. [IpofonbHbIE UIIOMIEPEYHBIE BOIHBI
48
Ypok-koHpepeHuus "MexaHndeckne
49 BOJIHBI B TBEPIOM Tesie. CellcMUuecKueBOIHbI"
50 3Byk. PacnipocTpaHneHue u oTpaxxeHHE3ByKa
Ypok-uccienosanue "HabmoaeHne
51 3aBUCHMOCTH BBICOTBI 3ByKa OTYACTOTHI"
52 I'pOMKOCTB 3ByKa M BbICOTa TOHA. AKYCTUYECKHI PE30HAHC
53 Ypok-koHpepeHuus "YiabpTpa3Byk HMH(Pa3BYK B IPUPOJIE U TEXHHUKE"
[oaroroBka K KOHTPOJIILHOM paboTe moTeMe "3aKOHbI COXPAaHEHUSI.
54 MexaHnueckue Koae0aHus 1 BOIHBI"
Kontpomnsnas padora mo teme
55 "3aKoHbI cOXpaHeHUsI. MexaHnyecKknekoae6aHus: U BOIHBI"
56 OJIeKTPOMAarHUTHOE 1oJe. DJIEKTPOMAarHUTHBIE BOJIHBI
57 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH
Ypok-koupepennus "llkana’neKTpoMarHUTHRIX BOJH.
58 Hcnionp30BaHKe 3J1EKTPOMArHUTHBIXBOJH ISl COTOBOM CBSI3U"
59 Ypok-uccienoBanue "M3ydeHne CBOMCTB AIIEKTPOMATHUTHBIX BOJTH CIIOMOIIBIO MOOMIIEHOTO TenedoHa"




Pemenne 3a7a4 Ha OMPCACICHUC YaCTOThI U JJIMHBI 3J'IeKTp0MaFHPITHOI7[BOJ'IHLI

60
DnexkTpoMarauTHas npupona ceera. CkopocTh cBeta. BoiaHOBBIE cBOICTBa
61 cBera
HUcrounuku cera. [IpsmonuneiinoepacnpocTpanenue ceera. 3armMenus ConHua u JIyHbr
62
3aKoH OTpa)KeHUs CBeTa. 3epKaja.
63 Pemienue 3aja4 Ha MPUMEHEHNWE3aKOHA OTPayKeHUsI CBETa
64 [Ipenomienue cBera. 3aKOHIPETOMIICHUS CBETA
[TonHOE BHYyTpEeHHEE OTPayKEHUE CBETA.
65 Hcrnosp30BaHKE MOIHOTO BHYTPEHHETOOTPAXKEHHSI B ONTHYECKUX CBETOBOJAX
JlaGopatophast padota "McciieoBaHne3aBUCUMOCTH YIj1a MPEIOMIICHHS CBETOBOT'O JIyda OT yIJia TaJeHus Ha
66 rpanuie "Bo3ayx-crekio""
Ypok-koHpepeHnuus "Mcnonb3oBanue
67 MIOJTHOT'O BHYTPEHHETO OTPA)KEHMS: CBETOBO/IBI, OITUKOBOJIOKOHHAS CBSI3B"
68 JIuasel. OnTryeckas cuia JHH3bI
69 [MocTpoeHne n300paxkeHuii B INH3aX
JlaGopatophast pabota "OrnpeneneHrnepoKyCHOro paccTOSHHS U ONITHYECKOM
70 CHJIBI COOMpArOIIEeH TNH3BI"
71 Ypok-koHpepermys "OnTHIeCKUETHH30BbIE TPHOOPHI"
72 I'ma3 xak onTHyeckasi cucrema. 3peHue




VYpok-koHpepenuus "Jledpexrsr 3penusi. Kak coxpanuts 3penue”

73
Paznoxenne 6enoro cBera B cnektp.OnbiTel HetoToHa. CrioykeHue CIEKTpajIbHBIX IBETOB. Jlucrepcus cBeTa
74
JlaGopaTophast pabota "OIBITHI 10 Pa3JIOKEHUIO OEJIOro CBETA B CIIEKTP MBOCIPHUSATHIO IIBETA MPEAMETOB IPH HX
HaOJIIOICHNH Yepe3 [BETOBBIEIIILTPHI"
75
VYpok-npaktukym "BolHOBBIECBOWCTBA CBETA: JUCTIEPCHSI,
76 uHTepdepeHuuns u qudpaxuus”
77 OnbiThl Pe3epdhopaa u riaHeTapHasIMOIEb aToMa
78 IToctynatel bopa. Monens atoma bopa
Hcnyckanue u noryionieHue ceeraaroMoM. KBaHThI. JInHeltuaTeie CIEKTPHI
79
80 Ypok-npaktukym "HaOmntoaeHuecnekTpoB ucmyckanus'
81 PangnoakTHBHOCTE U €€ BUJIBI
82 Crpoenue aromHoro siapa. HykinonHasmonens
83 PanuoaxtuBHble npeBpaieHus. 130Torsl
84 Pemenue 3anau mo teme: "PannoakTHBHBIE IpeBpaieHus "
85 [epuox nonmypacnana
Ypok-xoH(pepeniws "PagmoakTHBHBIEU3TYIEHUS B IPUPOJE, MEIUIINHE, TEXHIKE"
86
SAnepubie peakiun. 3aKOHBI
87 COXpaHEHHMs 3apsSAOBOTO M MAaCCOBOIOUHCEI




9Hepr1/m CBs3U ATOMHBIX SAJCP. CBsI3bMacCHl 1 OHEPIrun

88 1

89 Pemenue 3anau no teme "Snepusiepeakiyn’ 1

90 Peakuuu cuntesa u aenenus suep. Mcrounuku sHepruu ConHua u 3BE3]1 1
Ypok-koupepeHniys "SnepHas sHepreTuka. J[edcTBHS paTuoaKTUBHBIX U3YUYCHUI HA )KUBBIC OPraHU3MBbI'"

91 1
[ToaroroBka kK KOHTPOJILHOH paboTe MoTeMe "IIEeKTPOMarHUTHOE TOJIE.

92 DneKTpoMarHuTHeIe BOJHBL. KBaHTOBBIE sSIBIIECHUS" 1
KonTposbHas padora o Teme" DIeKTpOMarHUTHOE TOJIe.

93 DeKTpOMarHuTHeIEe BOJIHBL. KBaHTOBBIE sSIBNIECHUS" 1
[ToBTOpenue, obobmeHne. JlabopaTopHbie paboThl o Kypcy'B3anmoaeiictBue ten"

94 1
[oBTopenue, 06o6eHne. Pemenne

95 pacUeTHBIX U Ka4eCTBEHHBIX 3a/1a4 nmoteMe "TemnsoBeie mpomeccs” 1
[oBTopenue, ododIIeHNe. PerieHne pacueTHbIX U Ka4eCTBEHHBIX 33134 M0

96 teme "KIIJI TeruioBbIX apurarencii” 1

BTOpEHHE, mieHre. Pemenu YETHBIX M KaYeCTBEHHBIX 33724 OTEM JICKT TAHOBOK

[loBTOpenue, o606menue. Pemenne pacue avyecTBe 3amau moreme "KIIJI anekrpoycranoBok"

97 1
[ToBTOpenue, o606menue. JlabopatopHsie paboTHI 0 Kypcy' CBeTOBBIC sIBIICHHA"

98 1
[ToBTOpenue, 0606menne. Pabora crekctamu o TeMe "3aKOHBI COXpaHEHHS B MEeXaHUKe"

99 1

100 [ToBTOpenue, 0606menne. Pabora crekcramu mo reme "Konebanus u BomHB" 1
[ToBTOpenme, 0606menue. Pabora ¢

101 TekcTamH 1o TeMe "CBeTOBbIeSBICHUS " 1
[oBTOpenue, 0606menne. Pabora crekcramu no Teme "KBanroBas u simepHas ¢pusuka'

102 1

OBIIEE KOJIMYECTBO YACOBIIO ITPOTPAMME

102
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