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MNOACHUTEJIbBHAS 3AITMCKA

Copep:xaHue MporpaMMbl HaIpaBjiIeHO Ha (OPMUPOBAHUE €CTECTBEHHOHAYYHON I'PAMOTHOCTH Y4aIlIUXCst
MOPraHu3aIUio N3yueHus (PU3UKHU Ha JESTEIIbHOCTHONW OCHOBE. B Hell yUUTHIBAIOTCS BO3MOKHOCTH
npeamera B peanuzarnuu TpedoBannii PI'OC OOO k maaHupyeMbIM JTUYHOCTHBIM U METAIPEeIMETHBIM
pe3yabTaTaM 00y4deHHUs, a TAKKe MEXKIIPEIMETHBIE CBSI3M €CTECTBEHHOHAYUHBIX YU€OHBIX TPEIMETOB Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHusl.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA «®U3UKA»

Kypc ¢pusuku — cucremooOpa3zyromuii Uit €CTeCTBEHHOHAYUHBIX YUeOHBIX MPEAMETOB, TOCKOIBKY
dusznYecKre 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SIBIICHUH, N3y9aeMbIX XUMHEH, OMOJIOTHEH,
acTpoHoMuUel U pusnyeckoi reorpadueii. du3znka — 3TO MPEAMET, KOTOPBIM HE TOJIHKO BHOCUT OCHOBHOM
BKJIa/l B €CTECTBEHHOHAYYHYIO KapTUHY MHUPa, HO U IPEJOCTABIISIET Hanboiee siCHbIe 00pa31bl IPUMEHEHHUS
HAyYHOTOMETO/a MMO3HaHUs, T.€. CI0c00a MOJIydYeHUs JOCTOBEPHbIX 3HaHUN o Mupe. Hakouen, ¢pusuka —
3TO MPEIMET, KOTOPBII Haps1y C APYTUMH €CTECTBEHHOHAYYHBIMH MPEIMETaMHU JIOJDKEH JaTh IKOJIbHUKAM
npeJcTaBieHue 00 yBIEKaTeIbHOCTH HAYYHOTO UCCIIeI0BAaHUS U PAJOCTH CAMOCTOSTEIbHOTO OTKPBITHUS
HOBOT'O 3HAHMS.

OpHa 13 r1aBHBIX 33/1a4 PU3NYECKOT0 00pa30BaHus B CTPYKType 00IIero oOpa3oBaHus COCTOUT B
(OopMUPOBAHNUN €CTECTBEHHOHAYYHOU IPaMOTHOCTH M UHTEPECA K HaAyKe Y OCHOBHOW MaccChl
00y4aroIuXcsi,KOTOpbIE B AajbHEiIeM OyAyT 3aHATHI B CaMbIX pa3HO 00pa3HbIX cepax AesITeTbHOCTH.
Ho He MeHnee BaxxHOM 3a/1aueid SIBISETCS BBISIBIICHUE U MTOATOTOBKA TAJIAHTIIMBBIX MOJIOABIX JIFOACH I
POJOHKEHUS 00pa30BaHus U JajbHeilel npodeccuoHaIbHON AesITeIbHOCTH B 00JIaCTH
€CTECTBEHHOHAYYHBIX UCCIIEJOBAHUN U CO3aHUN HOBBIX T€XHOJOTUM. COrIacHO NMPUHATOMY B
MEXIYHApOJAHOM COOOIIECTBE onpeaeneHuto, «EcTecTBeHHOHAyYHAs! TPAMOTHOCTH — 3TO CIOCOOHOCTh
YeJIOBEKa 3aHUMaTh aKTUBHYIO I'PAXK/IaHCKYIO MTO3ULIUIO 10 00IECTBEHHO 3HAYMMBIM BOIIPOCaM,
CBSI3aHHBIM C €CTECTBEHHBIMU HayKaMU, U €ro FTOTOBHOCTh HHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU
unessMu. HaydHo rpaMOTHBIN 4eT0OBEK CTPEMUTCS Y4acTBOBATh B apI'YMEHTUPOBAHHOM O0CYKICHUHN
po0JieM, OTHOCSIIIUXCS K €CTECTBEHHBIM HayKaM U TEXHOJIOTHM, YTO TPEOYeT OT HEro CIEIYIOIINX
KOMIIETEHTHOCTEH:

— HAy4YHO OOBSCHSATH SIBJICHHUS,
— OIIEHMBATh U IOHUMATh OCOOEHHOCTH HAyYHOTO UCCIIEI0BaHUS,
— HHTEPIPETUPOBATH JAHHBIE U UCIIOJIH30BATh HAYYHbIE 1I0KA3aTEIbCTBA AJIS TOTYYEHUS BHIBO/IOB.

N3ydenue pu3nku ciocoOHO BHECTH peIIalonil BKIaa B pOpMUpPOBaHUE
€CTECTBEHHOHAYYHOUTPAMOTHOCTH 00YJarOIINXCSI.

HEJIA N3YUYEHUS YYEBHOI'O IPEIMETA «®U3UKA»

[enu uzydyenust pU3MKU HA YPOBHE OCHOBHOTO 00I1IeT0 00pazoBaHus onpeaeneHsl B Konmenmmn
npenoAaBaHus yueOHoro npeamera «dusnka» B 00pa3oBaTesbHbIX opranu3anusax Poccuiickoit
®denepaliyu, peann3yonux OCHOBHbIE 00IIe00pa3oBaTeIbHbIE MTPOTPAMMbI, YTBEPKIEHHOM perieHneM
Komnnernn Munucrepcrsa npocsenienus Poccuiickoit @enepaunu, npotokoi ot 3 aexadps 2019 r. Ne [TK-
4BH.

enu nzydyenust Gpusmnku:

— mpuoOpeTeHne HHTEepeca U CTPEMIICHUS 00yJaAIONTUXCS K HAYYHOMY U3YYCHHIO
MIPUPOJIBI,PA3BUTHE WX UHTEIUICKTYAIBHBIX U TBOPUYECKHUX CITOCOOHOCTEH;

— pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJe MO3HaHUs 1 (POPMHUpPOBAHUE UCCIIEIOBATENIHCKOTO
OTHOIIEHUS K OKPY>KAIOIITUM SIBIICHUSIM;

— (opMHpoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3yuyeHUsI OCHOB CTPOCHHSI MATEPHH
ndyH1aMeHTaIbHBIX 3aKOHOB (PU3UKU;

— (dopmupoBaHHe MPEACTABICHUIN 0 POy (GU3UKHU JJISl pPa3BUTHUS APYTUX €CTECTBEHHBIX HAYK,
TEXHUKHUU TEXHOJIOTHUH;

— pa3BUTHE NPECTABICHUN 0 BOZMOXKHBIX chepax Oymymieit mpodeccuoHaIbHOMI
NesITeNIbHOCTH,CBSI3aHHON ¢ (U3MKOM, MOJArOTOBKA K JajbHEHIIeMy 00y4eHHIO B 3TOM
HaIpaBJICHUU.

JlocTikeHne STUX TIeJIel Ha YpOBHE OCHOBHOTO 00111ero 00pa3oBaHusi 00€CIeunBaeTCst
peLIEeHUEMCIIENYIONINX 3a1a4:

— MpHoOpeTeHne 3HaHUI O AUCKPETHOM CTPOCHUH BEIIECTBA, O MEXaHUYECKHX,
TEIJIOBBIX,IEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

— MPUOOPETCHHE YMEHUN ONMUCKHIBATh U OOBACHITH (PU3UUECKHE SIBJICHUS C
HCII0Ib30BAaHUEMIIONYUCHHBIX 3HAHUN;

— OCBOEHHE METOJIOB pEUICHUs MPOCTEUIINX PACUETHBIX 3a1a4 C UCIOJIB30BAHUEM



(bU3NIECKUXMO/IEIeH, TBOPUECKUX U TPAKTUKOOPHCHTUPOBAHHBIX 33]1ay;

— pa3BHUTHE YMCHHI HAOJIIOIATh MPUPOJIHBIC SBJICHUS U BBITIOJIHSTh OIBITHI, TA00paTOPHbIC PAOOTHI
MOKCIIEPUMEHTAIBHBIC UCCIICIOBAHUS C UCTIOB30BAaHINEM N3MEPHUTEBHBIX TIPHOOPOB;

— OCBOEHHUE IPUEMOB PadOTHI ¢ HHPOpMaIHel PU3MIecKoro coaepKanus, BKIItoYas HHHOPMAITUIO
OCOBPEMEHHBIX JOCTIDKEHUSIX (DU3UKHU; aHATM3 U KPUTUYECKOE OlCHUBaHUE HH(OpMAIUH;

— 3HAKOMCTBO CO cepamu MpodecCuOHATBHON IeATEIbHOCTH, CBSI3aHHBIMU C (PU3UKOH,
HMCOBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JOCTIIKEHUSIX (DU3NICCKOI HAyKH.

MECTO YYEBHOI'O IPEJJMETA «®U3UKA» B YYUEGHOM I1JIAHE

B cootBerctBun ¢ ®I'OC OOO ¢usmka sBisercs 00sS3aTeIbHBIM TMPEAMETOM HA YpPOBHE
OCHOBHOTO 0o0miero oOpa3oBanus. J[aHHas mporpamMma HpeaycMaTpUBaeT H3ydeHHE (U3MKH Ha
0a3oBoM ypoBHE BoOBEME 238 1 3a Tpu rojga oOydeHus 1Mo 2 4 B HeJelo B 7 1 8 Kilaccax U 1o 3 4 B
Henenro B 9 kiacce.

COJEPKAHUE YYEBHOI'O IPEAMETA

7 KJIACC

Pazjen 1. ®u3uka u €€ poJib B MO3HAHNH OKPY:KAIOIIEr0 MUpa

®duzuka — HayKa 0 IpUpojie, u3ydaeT (pu3nveckue BIeHUS: MEXaHUYEeCKHE, TETUIOBbIE, DIEKTPUUECKHE,
MarHUTHBIC, CBETOBBIE, 3BYKOBBIC.

duznyeckue BenuYnHbL. M3mepenue ¢puznueckux BenuynuH. Ouznueckre npuOopsl.
[TorpemnocTeu3mepennii. MexxayHapoaHas CUCTEMA €AVMHULL.

Kak ¢usuka u gpyrue ecTecTBEHHbIE HAyKd HM3y4yalOT NpUpOAy. EcTecTBEeHHOHAay4HBI METOJ
NO3HAHUS: HAOIIOJCHNE, TOCTAHOBKA HAYYHOTO BOIPOCA, BBIIBMKEHHUE THUIIOTE3, HKCHEPUMEHT IO
MPOBEPKE TUIOTE3, 00bsICHEHHE HabmoaeMoro sBieHus. Onucanne GU3NYecKuX SBICHUN ¢ TOMOIIbIO
MOJIEIIEH.

JdeMoncTpamun

1. Mexanuueckue, TEII0BbIC, DJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®uznyeckue mMpudOpPHI U MPOIleIypa MPSIMbBIX U3MEPEHUI aHATIOTOBBIM U IIU(PPOBBIM IPHOOPOM.

JlaGopaTopHble padoThI U ONBITHI

1. OmpenieneHue 1EHBI JeNeHUsT KTkl U3MEPUTEIHLHOr0 Mpudopa.

2. 3mepeHue pacCTOSTHUM.

3. U3mepenne 00bEMa )KUIKOCTH U TBEPIOTO TeNa.

4. OnpeneneHue pa3MepoB MaJIbIX TEJ.

5. U3mepenue temneparypsl IPU MOMOIIH KUJIKOCTHOI'O TEPMOMETPA U AATUMKA TEMIEPATYPHI.

6. [IpoBenenue nccne0BaHus MO MPOBEPKE TUIOTE3bI: AAJbHOCTD MOJIETA ILIAPHKA,
MyIEHHOTOTOPU30HTATBHO, TEM OOJIbIIIE, YeM OOJIbIIIE BHICOTA MYCKA.

Paznen 2. [lepBoHayajibHbIe CBEJIEHUSI 0 CTPOEHHH BelleCTBA

CrtpoeHnue BeniecTBa: aTOMbl U MOJIEKYJIbI, X pa3Mepbl. ONBITHI, T0KA3bIBAIOIINE JUCKPETHOE
cTpoeHueBeniecTBa. ONbIThI, JOKA3bIBAIOLINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrkenue yacTull BeniecTBa. CBs3b CKOPOCTHU ABMKEHUS YaCTHI] C TEMIIEPATYPOH.
bpoyHnoBckoeasuxenue, nuddysus. BzanMoaeiicTBre 4acTHI] BEMIECTBA: TPUTSIKECHUE U
OTTAJIKUBAHUE.

ArperaTHbIE COCTOSIHUSI BEIIECTBA: CTPOSHUE Ta30B, )KUIAKOCTEH U TBEPBIX (KPUCTATUTMUECKHX ) TEI.
B3anMocBs3b MeX1y CBOMCTBAaMU BEUIECTB B PA3HBIX arperaTHbIX COCTOSIHUAX U UX
ATOMHOMOJIEKYIISIPHBIMCTpOeHHEM. OCOOCHHOCTH arperaTHhIX COCTOSIHUHN BOBI. B3anMOCBsI3h MEXTY
CBOMCTBAaMH BEILIECTB B Pa3HbIX arperaTHbIX COCTOSTHUAX U MX aTOMHOMOJIEKYJISIPHBIM CTPOEHUEM.
Oco0eHHOCTH arperaTHBIX COCTOSTHUN BOJBI. OCOOCHHOCTH arperaTHbIX COCTOSIHUHN BOJIBI.

JdemMoHcTpanuu

1. Habmoienne OpOYHOBCKOTO JBHKEHUS.

2. Habmonenue nuddysuu.

3. HaGmtonenune siBneHni, O0OBSCHIIOMINXCS TPUTSKEHUEM HITH OTTAIKUBAHUEM YaCTHI] BEIICCTB.

JlaGopaTopHbie padoThI U ONBITHI

1. OneHka auamMeTpa aToMa METOJIOM PsiIoB (C UCTIOB30BaHueEM doTorpaduii).

2. OnbITH 10 HAOJIOACHUIO TETJIOBOTO PACIIUPEHUS ra30B.

3. OnbITHI 110 OOHAPYKEHUIO TEUCTBUS CHIT MOJICKYJISIPHOTO TIPUTSIKEHUSI.

Paznen 3. /IBuskeHUe M B3aMMO/1€eiiCTBUU

Mexanunyeckoe aBrxeHue. PaBHoMepHoe n HepaBHOMEpHOE ABMKeHHE. CKopocTh. CpeaHsisi CKOPOCTh



MpPUHEPAaBHOMEPHOM JIBIKEHUH. PacuéT myTu u BpeMeHH IBUKeHusl. PaBHOMEpHOE U HEpaBHOMEPHOE JIBU -
xeHune. Ckopoctb. CpeHssi CKOPOCTh MPY HEPAaBHOMEPHOM JIBHKEHUU. Pacu€r nmyTu u BpeMeHu
JBIKEHMUSL.

SIBnenue nHepuuu. 3aKOH HHEpLUUU. B3aumozeiicTBre Ten Kak IpUYMHa U3MEHEHUS CKOPOCTU JIBUIKCHHUS
ten. Macca kak Mepa nHepTHOCTH Tena. [InmoTHocTs BelecTBa. CBSA3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B
eanHuIle 00bEMA BEIIECTBA.

Cuna xak xapakTepucTUKa B3aumoeicTBus Tesl. Cuna ynpyrocts u 3akoH ['yka. i3mepenue cuiisl ¢
MOMOIUIbIO AUHAMOMETpA. SIBIIeHUE TSArOTeHUs U cuila TsokecTd. Cuna TsbkecTH Ha apyrux mianerax (MC).
Bec Tena. HeBecomocTs. CroxeHue cuil, HallpaBJIEHHBIX 110 OAHOM NpsAMoil. PaBHOeCTBYIOIIAs CHIL.
Cwnarpenus. TpeHue CKOJIbKEeHHs U TpeHue 1okosi. Tpenue B npupoje u texauke (MC).

JdeMoHcTpauuu

1. HabmoieHne MexaHu4ecKoro ABUKEHHUS Tela.

2. 3MepeHune CKOpoCTH NPSIMOJIMHEWHOTO IBUKEHUS.

3. HaGmroienue siBieHUsI MHEPITUU.

4. HabGnroenue u3MEeHEHHs CKOPOCTHU PU B3aUMOICHCTBUH TEIL.

5. CpaBHeHHuE Macc MO B3aUMOJICHCTBHIO TETI.

6. CrojxeHue cuil, HalpaBJeHHbIX 110 OAHON IPSIMOH.

JlaGopaTopHble pad0ThI U ONBITHI

1. OnpeneneHue CKOPOCTU PAaBHOMEPHOTO JBUKEHUS (LIapUKa B )KUAKOCTHU, MOJIEIH JIEKTPUUECKOTO
ABTOMOOMJIS U T. 11.).

2. Onpenenenue cpeaHeil CKOPOCTU CKOJIbKEHUSI OpyCcKa M IIapUKa 110 HAKJIOHHOW TIJIOCKOCTH.

3. Onpenenenue IIOTHOCTU TBEPIOTO Tea.

4. OnbITHl, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD pacTsbKeHus (nedopmannn) npyKUHbI OT
MPUIIOKEHHONCUITBI.

5. OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTb CUJIBI TPEHUS CKOJIBKEHUS OT Beca Teja U
XapaKTepacoNPUKACAIOIIUXCS TOBEPXHOCTEH.

Pasnen 4. laBiienne TBEPABIX TeJl, }KMAKOCTEN 1 ra30B

Hasnenne. CriocoObl yMEHBIICHUS M yBEIWYCHHS NaBieHus. J[aBneHue rasa. 3aBUCUMOCTh J1aBICHUS
razaor o0béma, Temneparypsl. Ilepenaua naBneHus TBEPABIMH TEIAMHU, KUJIKOCTSIMH U Ta3aMH. 3aKOH
[MTackans. [TneBMaTHyeckre MalinHbl. 3aBUCUMOCTb JIaBJICHUS KUIKOCTU OT IIyOuHbI. ['uapocTaTnyeckuii
napajgokc. CooOmatomuecs cocyabl. [ napaBindecKkne MeXaHu3MBbl.

Atmocdepa 3emian u atMocepHoe aBieHue. [IpuunHel cylecTBOBaHHUS BO3AYIIHOM 000I0UKH
3emun. OnbiT Toppuuennu. M3mepenne arMochepHOTo JaBieHus. 3aBUCUMOCTH aTMOC(EPHOTO
JIaBJIEHUS OT BBICOTHI Ha/l ypoBHEM Mopst. [IpuGops! 11 n3mMepeHus aTMOCEepHOro AaBIeHHUS.

JleiicTBrE ®KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Teo. BriTankuBatomas (apxumeioBa) cuia.
3akoHApxumena. [naBanue ten. Bozayxomnasanue.

JdemMoHcTpauuu
. 3aBUCHMOCTb JaBJIEHUS I'a3a OT TEMIEPATYPHL.

. Ilepenava naBneHus KUAKOCTHIO U Ta30M.

. Coobmarommumecs: cocyapl.

. 'mppaBnnueckwmii npecc.

. IlposiBnenue neiicTBust arMoc(hepHOTO JaBIECHUS.

. 3aBUCHUMOCTb BBITQJIKUBAIOLIEH CUIIBI OT 00bEMA MOrpyKEHHOM YaCTH Tea U INIOTHOCTH JKUKOCTH.
. PaBeHCTBO BBITAJIKMBAIOLIEH CUJIBI BECY BBITECHEHHOM KUAKOCTH.

8. YciioBue miiaBaHus Te: MIaBaHUE WU MOTPYKEHUE TeJl B 3aBUCUMOCTH OT COOTHOLIEHHSI
IUIOTHOCTENTENA U KUIKOCTH.

JlaGoparopHblie padoThI M ONBITHI

1. UccnenoBanue 3aBUCMMOCTH Beca TeJa B BOJIE OT 00bEMa MOTrpyKEHHOM B KHUJIKOCTh YaCTH TeJa.

2. Onpenenenye BBITAJIKUBAIOIIEH CHIIBI, IEUCTBYIOIIEHN HA TENO, HOTPYKEHHOE B )KUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CHIIBI, JEHCTBYIOIIEH HA TEJIO B )KUIKOCTH, OT Macchl Tela.

4. OnbIThI, IEMOHCTPUPYIONIME 3aBUCUMOCTD BBITAJIKUBAIOILIEH CHIIbI, JEHCTBYIOIIEH HaA TEIO B
KHUJIKOCTH,0T 00BbEMA MOTPYKEHHON B J)KUIKOCTh YACTH TeNla M OT IUIOTHOCTH KHJIKOCTH.

5. KoncTpyrnpoBanue apeoMeTpa Uil KOHCTPYUPOBAHUE JIOAKHU U ONpeiesieHne e€ rpy30no bEMHOCTH.

Pa3nea 5. PaGora m MOIIHOCTh. DHeprus

Mexannyeckas pabota. MOITHOCTb.

[TpocTbie MeXaHU3MBI: pbIYar, OJI0K, HAKJIIOHHAs TUNIOCKOCTh. [IpaBuiio paBHOBeCHs plyara.
[IpumeHeHuenpaBmiia paBHOBECHS phluara K 0J10Ky. «3oi0Toe npaBuiio» Mexanuku. KITJ] mpocTeix

~N OB W=



MEXaHHU3MOB.
[IpocTbie MexaHU3MBI B OBITY M TEXHUKE.

Mexanundeckas sHeprus. Kunetnyeckas u noTeHunanbHas sueprus. [IpeBpamieHue oqHOTro
BHUJAMEXAHUYECKOM SHEPruu B APYroi. 3aKOH COXPaHEHMsI SHEPTUU B MEXAHUKE.

JdemoHcTpauuu

[Ipumepsbl MPOCTHIX MEXAHU3MOB

JlabGopaTopHble pad0ThI U ONBITHI

1. Onpenenenne pabOTHI CHIIBI TPEHUS TIPH PABHOMEPHOM JBH)KEHUH TEJa 1O
TOPU30HTAILHOUTIOBEPXHOCTH.

2. UccnenoBaHue yciaoBUIl paBHOBECHS pblyara.

3. U3mepenue KIIJI HakIOHHOM TIJIOCKOCTH.

4. 3y4eHue 3aKOHa COXPAHEHUS MEXAHUYECKOM SHEPTUH.

8 KJIACC

Pasnea 1. TensioBble iBJIeHUSA

Mogenu TBEPAOro, KUAKOTO M Tra3000pa3HOro COCTOSIHMN BemiecTBa. Kpucrammmyeckne u amopdHbie
tesia. OOBsSCHEHHE CBOWMCTB TIa30B, JKUIKOCTEH M TBEPABIX TeJl HAa OCHOBE MOJOXEHUN MOJEKYISIPHO-
KHHeTn4eckoteopun. CMadrBaHUe U KaWUISIPHbIE ABJIeHUS. TeraoBoe pacuIMpeHue 1 cxaTue.

Temnepatypa. CBsi3b TEMIIEPATYPBI CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS YACTHII.

Buytpennss sHeprust Crioco0bl N3BMEHEHUsI BHYTPEHHEH SHEPIUU: TEIJIoNepeiada U COBEPLICHUE
paboThl. Buibl Temonepenaun: TeMIONPOBOAHOCTh, KOHBEKILIUS, U3ITyUEHHE.

KonnuecTBo TemnoTel. Y aenpHas TEIIOEMKOCTD BELIECTBA. TerI000MeH U TEIJIOBOE PaBHOBECHE.
VYpaBHeHue TerioBoro 6ananca. [InaBienue u oTBepeBaHNe KPUCTAIUIMYECKUX BEIIECTB. Y AeIbHas
teruioTa miasieHus. [lapoobpazoBanue u konaeHcanus. Mcnapenne (MC). Kunenue. Y aenpHas Temiora
napooOpa3oBaHus. 3aBUCMOCTb TEMIIEPATYPhl KUIIEHHsI OT aTMOC(epHOro aBieHus. BiaxHocts
BO3/1yXa.

OHeprus TOIIUBA. Y I€JIbHAs TEIUIOTa CrOPaHUs.

[Tpunumns! pabots! TemnoBbix asurareneil. KI1/[ teroBoro apuraresns. TemioBele JBUraTenu v
3amuTaokpyxatomieit cpeasl (MC). 3akoH cCOXpaHEHMs U MPEBPAIIEHUs SHEPTHH B TETJIOBBIX Ipolieccax
(MC).

JdemoncTpauuu

1. HabGmronenue OpOyHOBCKOTO JIBHXKCHHS
. HaGmonenue nuddysun
. Habmoienue siBneHnii cMauMBaHus U KaWJUISIPHBIX SBJIEHUN
. HaOxroieHue TemioBoro pacimpenus Teil
. I3MeHeHune naBiieHus ra3a npu U3MeHEeHUH 00bEMa U HarpeBaHUU WA OXJIAKICHUH
. IIpaBuiia u3MepeHus TeMIepaTypsl
. Bunsl Teruionepenaun
. OxnaxxaieHre npy coBepiieHu padboThbl
. HarpeBanue npu coBepiieHnn pab0oThl BHEIIHUMHU CHUIIaMU
10. CpaBHEHME TETUIOEMKOCTEN PA3IMYHBIX BEILIECTB
11. HabGntonenue kuneHus
12 .HabmtoeHre mocTosHCTBA TeMIIEpaTyphl PH IIABICHUU
13. Moaenu TEIOBBIX ABHATATENEH

O 0O\ B~ Wi

JlabopaTopHbie paGoThl M ONIBITHI

1. OnbITHI 1O OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHUS

2. OnbITHI 1O BBIPAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WM caxapa

3. OnbIThI 10 HAOIOACHUIO TETIJIOBOTO PACHIMPEHUS Ta30B, )KUJIKOCTEH U TBEPBIX Tell

4. OmpeneneHue TaBIeHUs BO3/lyXa B OaJuIoHe HINpHUIla

5. OnbITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD JJaBJICHUSI BO3/lyXa OT €ro o0bEMa 1 HarpeBaHus
WM OXJIAKACHUS

6. [IpoBepka runoTe3bl IMHEWHOW 3aBUCUMOCTH JIJTUHBI CTOJIOMKA XKHUIKOCTH B TEPMOMETPUICCKON
TpyOKeoT TeMnepaTypbl

7. HaGnroieHre n3aMeHeHus1 BHYTPEHHEH SHepruu Tena B pe3ysbTaTe Terionepeiadi 1 padboTsl
BHEIITHUX CUJT

8. UccnenoBanue siBJICHUS TETUIOOOMEHA MPU CMEITUBAHUH XOJIOAHOU U TOPSYCH BOJIBI

9. OnpeneneHne KOJINYECTBA TEIUIOTHI, MTOJIYYEHHOTO BOJIOW IIPU TETJIO0OMEHE ¢



HarpeThIMMETAJUTHYECKUM ITUITHHIAPOM
10. Onpeenenne yaenbHON TEMIOEMKOCTH BEILIECTBA
11. UccnenoBanue npouecca ucnapeHus
12. Onpenenenne OTHOCUTEIbHON BIa)KHOCTH BO3AyXa
13. Onpenenenune yieabHOM TEIUIOTHI MUIABJICHUS JbJa

Pa3nen 2. DiiekTpuyeckre U MAarHUTHbBIE SIBJICHUS
Dnektpusanus Ten. [[Ba pona anexTpuieckux 3apsaoB. BzaumoseiictBue 3apsukeHHbIX Tell. 3akoH Kynona
(3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS 3aPSKEHHBIX TeJl OT BEJIMYUHBI 3aps/10B U PACCTOSHUS MEXKTY
TEJIaMHu ).

DnexTpuueckoe nose. HanpsEHHOCTh 35eKTpruueckoro noJjs. [IpuHiun cynepno3uinm 31eKTpUIeCcKux
noJiei (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3aps0B. DIeMEHTapHbIN eKTpuueckuid 3apsaa. CTpoeHue atoma.
[IpoBogHUKNY AMDIEKTPUKHU. 3aKOH COXPaHEHUS 3JIEKTPUUECKOI0 3apsa.

DNEeKTpUUECKUN TOK. Y CIOBHS CYIIECTBOBAHUS 2JIEKTPHUUECKOTr0 ToKa. ICTOUHHKH MOCTOSHHOTO TOKA.
JleficTBUSI SJIEKTPUUYECKOTO TOKA (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE). DIEKTPUUYECKUN TOK B
KUJKOCTSIXU Tra3ax.

Onexktpuueckas uenb. Cuna TOKa. DOnekrpudeckoe HampspbkeHue. CONpOTHBIEHHE IPOBOJHHKA.
VY nenpHOEconpoTUBIIeHHE BenlecTBa. 3akoH Oma Jiis yuactka uenu. [locnenoBarenbHoe U napasiesibHOE
COEITMHEHUEIIPOBOIHHUKOB.

PaGora u wMoImIHOCTH 3JeKTpUYecKoro Toka. 3akoH JIxoyns— JleHna. DnekTpuyeckue Iend U
NOTPeOUTENNIIIEKTpUUECKON FHEpruM B ObITYy. KopoTkoe 3aMbIkaHue.

[ToctosinHbie MarHUTHI. B3aumoielicTBUE MOCTOSHHBIX MarHUTOB. MarHutHoe mojie. MarHUTHOE 1osie
3eMJIu ¥ ero 3HaYeHue JUIs )Ku3HU Ha 3emiie. OnbIT DpcTena. MarHuTHOE 1oJie 3JE€KTPUUECKOro TOKa.
[TpuMeHeHue IIeKTPOMAarHuTOB B TEXHUKE. J[efiCTBUE MArHUTHOTO IOJIS HA TIPOBOJIHUK C TOKOM.
DNEeKTpOoJABUTaTENb IOCTOSHHOTO TOKa. Vcronb30BaHue 2JIEKTPOIBUraTeNIel B TEXHUYECKUX YCTPOMCTBAX U
Ha TPAHCIOpPTE.

Omnprtel @apanes. SABneHue aneKTpoMaruuTHON UHAYKIUU. [IpaBuno Jlenma. DnexkTporeneparop.
CriocoObINOoMy4YeHuUs IEKTPUIECKON S3HEPTrUH. DIEKTPOCTAHIIMK Ha BO30OHOBIIAEMBIX HCTOYHHKAX
SHEpPTUHU.

JdemoncTpauuu
1. DOnextpuzauus Ten
JIBa poja 3NEeKTPUUYECKHUX 3apsAJI0B U B3aUMOJIEHCTBUE 3apSyKEHHBIX Tell
Y CTpOoUCTBO U AEUCTBUE DIIEKTPOCKOIIA
DneKkTpocTaTu4ecKas UHIAYKIUs
3aKOH COXpaHEHHUsI ANEKTPUIECKUX 3aPSAI0B
[IpoBOIHUKY U TUAIAEKTPUKH
MonenpoBaHue CUIOBBIX JTUHUH AIEKTPUYECKOTO OIS
HcTouHMKH TOCTOSIHHOTO TOKa
JIeNCTBUS AIEKTPUIECKOT0 TOKA
. DIIEKTPUUECKUH TOK B KUJIKOCTU
11. I'a30BBIi1 pa3psan
12. 3mepenHue cuiibl TOKa aMIepMeTpoOM
13. 3mepeHne 31eKTPUIECKOTO HANPSKEHHUSI BOJIBTMETPOM
14. PeocraT 1 MarasuH COIpOTUBIICHUN
15. B3aumoelicTBrE ITOCTOSIHHBIX MAarHUTOB
16. MoaennpoBaHue HEBO3MOKHOCTH pa3ZielIEHNUs IIOJ0COB MarHuTa
17. MoaenvpoBaHue MarHUTHBIX MOJIEH TOCTOSSHHBIX MAarHUTOB
18. OnsIT OpcTena
19. MaruuTHOE 10JI€ TOKA. DJIEKTPOMAarHuT
20. JleiicTBME MarHUTHOTO T0JIL HA MMPOBOJIHUK C
TOKOM21 DHeKTpoABUTaTeIh NOCTOSHHOTO TOKA
22. UccnenoBanue sBJICHUS AIEKTPOMAarHUTHOW UHAYKIIUN
23. Oneitel Papanes
24. 3aBUCUMOCTb HAMPaBJICHUS HHAYKIIMOHHOTO TOKA OT YCJIOBHH €ro BO3HUKHOBEHUS
25. DnekTporeHepaTop MOCTOSIHHOTO TOKa
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JlabopaTropHbie padoThI M ONBITHI



OnbITHI 10 HAOTIOACHUIO IEKTPU3AIMH TeI UHAYKIMEH U Py CONPUKOCHOBEHUHU

HccnenoBanue AeMCTBUS 3JEKTPUUECKOTO MO HA IPOBOJIHUKH U TUAJIEKTPUKH

Coopka u mpoBepka pabOTHI JIEKTPHUUECKOM 1T MTOCTOSTHHOTO TOKa

W3mepeHue U peryaupoBaHue CUIIbI TOKA

N3mepenne U peryampoBaHue HANPsHKEHUS

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYILETO YEPE3 PE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA
WHAIPSKEHUS Ha PE3UCTOPE

7. OnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTD JIEKTPUUECKOTO COIPOTUBIICHUS ITPOBOJHHUKA OT €TI0
JUTMHBLIJTOIIA/IA [TONEPEYHOTO CEYEHHS U MaTepHalia

8. IlpoBepka mpaBuiia CII0KEHUSI HAIIPSDKEHUH TPU TIOCIIEI0BATEIbBHOM COEAMHEHNH ABYX PE3UCTOPOB

9. Ilposepka npaBuia sl CUIIbI TOKA MPU MAPAILIEIbHOM COCIUHEHUH PE3UCTOPOB

10. Ompenenenue paboThI AIEKTPHUYECKOTO TOKA, HIYIIETO YepPe3 PE3UCTOP

11. OnpeneneHne MOIIHOCTH JIEKTPUUYECKOTO TOKA, BBIJCISIEMONU Ha PE3UCTOPE

12. VccnepoBanne 3aBUCUMOCTH CHJIBI TOKA, UAYILIETO YEPE3 JaMIIOUKY, OT HAalIPsDKEHUS Ha HEH

13. Onpenenenune KIIJ[ narpesaresns

14. ViccnenoBanyue MarHUTHOTO B3aUMOJIEHCTBUS IOCTOSIHHBIX MarHUTOB

15. V3yueHue MarHuTHOTO IOJIS MOCTOSIHHBIX MarHUTOB MPU UX 00BEIUHEHUH U Pa3ielieHuU

16. VccnenoBanue AeWCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY

17. OnbIThL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI B3aMMOJICHCTBHS KAaTyIIKU C TOKOM M MarHuTa
OTCUJIBI TOKA U HAIlPaBJICHUs TOKA B KaTYIIKE

18. 3yueHue neiicTBUS MAarHUTHOT'O TOJIs1 HA IPOBOJHUK C TOKOM

19. KoncrpyrnpoBaHue M H3y4€HHE pabOThI AJIEKTPOABHUIaTEINsS

20. U3mepenune KIIJ[ anexkTpoaBUrareabHON yCTaHOBKU

21. OnbITHI 10 UCCIIEI0BAHUIO SBJICHUS 3JIEKTPOMAarHUTHON UHIYKIIMU: UCCIIEOBAHNE
M3MEHEHUN3HAUYCHHS] U HAIIPABJICHUS UHIYKIHOHHOTO TOKA.

9 KUIACC

Pasznea 1. Mexannueckue sBJICHHUA

Mexanunueckoe qBuxeHre. MarepuaibHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh MEXaHUYECKOTO
JIBUKEHMS. PaBHOMEpHOE NpsMOJIMHENHOE IBHKeHHE. HepaBHOMEpHOE NPSIMOIMHENHOE IBUKEHUE.
CpenHsisi ¥ MTHOBEHHAsi CKOPOCTb TeJa IPU HEPAaBHOMEPHOM JIBUKEHHH.

Yckopenue. PaBHOyckopeHHOe npsMoiinHeHoe nBmxenue. CoboaHoe nagenue. OneiTel [Mamues.

PaBHOMepHOE 1BUKEHUE 110 OKpyKHOCTH. [lepros u yactota obpamienus. JInnelHas u yrioBasi CKOPOCTH.
LlenTpocTpeMUTENBHOE YCKOPEHHE.

IIepseiit 3akoH HeroTona. Bropoit 3akon Hetorona. Tperuit 3akon Herorona. [Ipuaimn
CYNEPHO3ULIUHCHIL

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHHs: CHia TPEHUS CKOIBKEHUS, CHJIa TPEHHUS TIOKOSI, TPYTHE BUIBI
TPEHMUSL.

Cuna TSKeCTH M 3aKOH BCEMUPHOTO TATOTEHUs. Y CKOpEHHE CBOOOIHOTO MaieHus. J{BukeHue
ianeTBokpyr Comnua (MC). IlepBas kocMudeckast ckopocTs. HeBecoMOCThb U meperpys3KHu.

PaBHOBecue maTepuanbHON TOUKU. AOCOTIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO TEma C
3aKpEIUIEHHONOCKIO BpalieHus. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynsc tena. 3menenune nmnynsca. IMIynbc cuitbl. 3aKOH COXpaHEHUs UMITyJIbca. PeakTuBHOE
nemwkenune (MC).

Mexannueckasi paboTa U MOIIHOCTb. PaboTa cuit TsKecTH, ypyroctu, Tpenus CBsi3b SHEPrUH U
paboteilloTeHIMaNbHAS SHEPTUS TeNa, MOJIHATOr0 HaJl MOBEPXHOCTHIO 3eMiH. [loTeHInanpHas sHeprus
cxaToi npyxuHbl. KnHeTnueckas sHeprus. Teopema 0 KHHETHYECKOW SHEPTUH. 3aKOH COXPaHEHUs
MEXAHUYECKOMIHEPTUH.

JdeMoHcTpanun

1. HalGmoeHre MexaHM4ecKOro ABMKEHHS TeJla OTHOCUTENIBHO Pa3HbIX TeJ 0TCUYETa
CpaBHEHHE TyTEN U TPACKTOPUHN JBHKEHHUSI OJHOTO M TOTO K€ Te€JIa OTHOCUTEIIBHO Pa3HbIX TEJI OTCUETA
M3MepeHne cKopocTH M YCKOPEHUS IPSIMOIMHENHOTO IBUKEHUS
HccnenoBanne mpU3HAKOB PaBHOYCKOPEHHOTO JBUKEHHS
Habmionenue nBruKeHUs Teaa o OKpY>KHOCTH
. HaGmronenne mexannyeckux sIBIIEHUH, MPOUCXOISAIINX B cucTeMe oTcuéTa «Tenexkay npu
eEpaBHOMEPHOM M YCKOPEHHOM JIBM)KEHUH OTHOCHTEIBHO KabuHeTa (pru3uku

7. 3aBUCHUMOCTb YCKOPEHUS T€la OT MacChl TeJla U IEMCTBYIOIIEH HA HETO CHUJIBI

8. HabmioneHue paBeHCTBA CHJI IPH B3aMMO/ICHCTBHHU Tell
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9. M3MeHeHue Beca Tena Ipu YCKOPEHHOM JABUKEHUU

10.ITepenava nmnynabca Ipu B3aUMOJEHCTBUU TEI

11.ITpeoOpazoBanus JHEPTUHU TIPH B3AUMOJICHCTBUH TEJ

12.CoxpaHeHue UMITyJibca IPU HEYIIPYTOM

B3aUMOJIECHCTBUHU

13.Coxpanennie uMIyibca npu abCOIOTHO YIIPYToM

B3auMoeiicTBuu 14.HabmoieHre peakTHBHOTO ABUKCHUS

15. CoxpaHeHue MEXaHUYECKOI SHEPTHH IPU CBOOOHOM IaJICHUN

16. CoxpaHeHne MEXaHUUECKON SHEPTUU IIPU JBMKCHUHU TeJla T0JT IeHCTBUEM IPYKUHBI

JlaGopaTopHble padoThI U ONBITHI

1. KoncTtpynpoBaHue TpakTa AJis pa3roHa U JajlbHEHIIero paBHOMEPHOIO ABM)KEHUS IapuKa
WIMTEIEKKI

2. Omnpenenenue cpeaHell CKOPOCTU CKOJIBKEHUS OpycKa WK JBUKEHUS IIapUKa 110
HAaKJIOHHOM IUIOCKOCTH

3. Omnpenenenre yCKOpeHHs Tela MPH paBHOYCKOPEHHOM JIBH>KEHUU O HAKJIOHHOM MJI0CKOCTH

4. HccnenoBaHue 3aBUCMMOCTH ITyTH OT BPEMEHH IIPH PABHOYCKOPEHHOM JBIDKEHHH 0e3
HAYaJIbHOMCKOPOCTH

5. IlpoBepka runmoTe3bl: eCii MPU PABHOYCKOPEHHOM JIBIYKEHHH 0€3 Ha4aJbHON CKOPOCTH ITyTH
OTHOCSITCSIKAK Pl HEYETHBIX YUCEI, TO COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHU OJJUHAKOBBI

6. HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHHS OT CUJIbl HOPMAJIBHOT'O J1aBJICHUS

7. Onpenenenue KodphuIMeHTa TPEHHS CKOIbKEHUS

8. OmnpeneneHue )KECTKOCTH MPYKUHbBI

9. Ompenenennie pabOTHI CUIIBI TPEHUS IIPU PABHOMEPHOM ABM)KEHUU TeJIa MO
TOPU30HTAIILHOMIIOBEPXHOCTH

10.0Omnpenenenue paboOThI CUIIBI YIIPYTOCTH MIPH MOABEME TPy3a C UCIIOIH30BAHHEM HEIOABIKHOTO U
MOJABUKHOTO OJIOKOB

11.M3y4eHue 3akoHa COXPaHEHHUs YHEPTHUH

Paznen 2. Mexannueckue K0/1e0aHUs M BOJTHBI

KonebarenbHoe aBuxkenne. OCHOBHbIE XapaKTEPUCTUKU KOJIeOaHUil: epuoi, 4acToTa, aMIUIUTY/1a.
MaremaTHuecKuil 1 Npy>KUHHBIA MasTHUKU. [IpeBpalienne sHepruu npu KosuedareabHOM JIBUKECHUH.
3aryxaromue kojaebanus. BeiHyx)aennbie konedanus. Pesonanc. Mexannueckue BosHbl. CBOMCTBA
MeXaHU4ecKuX BOJIH. [Ipo gonbHbIE U onepedHble BOJIHBL. J[i1MHA BOJHBI M CKOPOCTH €&
pacnpocTtpaHeHus. MexaHnnyeckue BOJIHbI B TBEPAOM Tene, ceicMuyeckue BojaHbl (MC).

3ByK. 'poMKOCTB 3ByKa 1 BbIcoTa TOHA. OTpaxkeHue 3Byka. IHQpa3Byk U yIbTpa3ByK.

JdemMoHcTpanuu

1. HaGxronenue koneGaHuii Tel 1Mo AeUCTBUEM CHIIBI TSHDKECTH U CHITBI YIIPYTOCTH

2. Habmroienue xonebaHuii rpy3a Ha HUTU U Ha IPYKUHE

3. HaGmroieHue BBIHYXKICHHBIX KOJI€OaHU U pe30HaHca

4. PacripocTpaHeHne NpOJOIbHBIX U TONEPEYHBIX BOJIH (Ha MOJEIIN)

5. HaGmoieHne 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTBI

6. AKyCTHYECKHI pe30HaHC

JlaGopaTopHbie padoThI U ONBITHI

1. Omnpenienenyie 4acTOTHI M NepHo/ia KoJeOaHU MaTEMaTUYECKOTO MasTHHUKA

2. OnpenesneHre 4acToThl M Epro/ia KoJeOaHUi IPYy>KHHHOTO MasiTHUKA

3. UccnenoBanue 3aBUCUMOCTH Mepro/ia KoyieOaHHil MOABEIIEHHOT0 K HUTH TPpy3a OT JUIMHBI HUTH

4. NccnenoBaHue 3aBUCMMOCTH NI€pH0/i1a KoJeOaHUH MPYKHHHOTO MasTHUKA OT MacChl Tpy3a

5. IlpoBepka HE3aBHCUMOCTH MepHoia KoleOaHu Tpy3a, MOABEUIEHHOT0 K HUTH, OT MacChl Tpy3a

6. OnBITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD NEPHOAa KOJIeOaHUN MPYKUHHOTO MasiTHUKA OT MacChl
rpy3au XECTKOCTH MPYKUHbI

7. VI3amepenue yCcKopeHust CBOOOTHOTO TaIeHHUS

Pa3nes 3. DileKTPOMarHuTHOE 10Jie U 3J1eKTPOMATrHUTHbIE BOJIHbBI
3J’ICKTpOMaFHI/ITHOe I10JIC. 9H€KTpOMaFHI/ITHbIe BoiHBI. CBOMCTBA SJICKTPOMArHuTHBIX BOJIH
[IkanasneKTpoOMarHuTHBIX BOJIH. VICIOnb30BaHKE AIEKTPOMArHUTHBIX BOJIH JJIS COTOBOM CBS3H.
DnekTpoMarHuTHasi mpupojaa ceera. CkopocTh cBeTa. BoHOBbBIE CBOICTBA CBETA.
JdemoHcTpauuu
1. CBolicTBa 3JI€KTPOMarHUTHBIX BOJIH



2. BonHOBBIE CBOMICTBA CBETA
JlaGopaTopHble padoThI U ONBITHI
1. 3yueHue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C TIOMOIILI0 MOOMIIBHOTO TeledoHa

Pasznea 4. CBeToBbI€E ABJICHNSA
JlyueBast monens cBeta. Ucrounuku ceera. [IpsimonuneitHoe pacipoctpanenue ceera. 3armeHust ConHia
nJlynel. OTpaxkenue ceta. [1mockoe 3epkano. 3aKOH OTpakKeHHUs CBETA.
[Ipenomiienue cBeta. 3aKOH npenoMieHus cBeta. [loHOoe BHYyTpEeHHEe OTpakeHUE CBETA.
M cnonp30BaHUEIIONHOTO BHYTPEHHETO OTPAaXXEHHS B ONITUYECKUX CBETOBOJIAX.
Jlunza. Xox nydeit B muH3e. Ontuyeckas cucreMa goroanmnapara, MUKpockona u Teneckona (MC). I'ma3
KaK ONTHYEcKas cuctema. bim3opykocTs U 1adbHO30PKOCTbD.
Paznoxenue 6enoro csera B criektp. OnbiTel HetoToHa. Cll0)KeHUE CIIEKTPATIbHBIX I[BETOB.
Hucnepcusicera.
JdeMoHcTpauuu
[IpsimonHeHOE pacpoOCTpaHEeHUE CBETA.
OtpakeHue cBera.
[Tomryuenue n300pakeHUi B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
IIpenomnenue ceera.
OnTuveckuii CBETOBO/I.
Xon y4eit B coOMparomiei JImH3e.
Xop iydeil B pacCeuBAONICH JIMH3E.
[Tonryuenue n300pakxeHUi C IOMOILBIO JIMH3.
. punnun neictBust GporoanmnapaTa, MUKPOCKOIA U
teneckona.10.Monens riasa.
11. Paznosxenue 6eioro cBera B CIIEKTP.
12.[Tommyuenue 6em0ro cBeTa MpH CIOKCHUH CBETA Pa3HBIX I[BETOB.
JlaGopaTopHble pad0ThI U ONBITHI
1. UccnenoBanue 3aBUCMMOCTH yIJla OTPaKEHUs CBETOBOIO JIy4a OT yIJjla I1aJ{eHusl.
2. N3ydeHue xapakTepuCTUK U300paKEeHUs MIPeIMETa B TNIOCKOM 3epKalle.
3. UccnenoBaHue 3aBUCUMOCTH YIJla IPEJIOMIICHHUS CBETOBOTO Jlyda OT yIJia NaJeHHs Ha TPAaHUIIE «BO3AYX
—CTEKJION.
4. TlonyueHnue n300paxeHU# ¢ MOMOIIIBIO COOMPAIOIIEH JTUH3BI
5. Onpenenenne GOKYCHOTO PACCTOSIHUS U ONITUYECKOM CUJIBI CO OMPAIOIIEH TUH3BI.
6. ONBITHI 110 Pa3IOKEHUIO OEIOT0 CBETA B CIIEKTP.
7. ONBITHI IO BOCTIPUSATHUIO I[BETA MPEAMETOB MPU UX HAOIIOEHIH Yepe3 [IBETOBbIE (DUITBTPHI.
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Pa3nes S. KBanToBbIe siBJIeHUs

OmnsiThl Pesepdopaa u miianerapuas mojens atoma. Mogens atoma bopa. Ucnyckanue u
HorJIomeHrecsera atoMoM. KBaHTel. JInHeluaTeie CIIEKTPBI.

PagnoaktuBHOCTh. Anb(a, 6eTa u rammanzinydenus. CTpoeHrne aToMHOro aapa. Hykinonnas moaens
aToMHOro siapa. M30Tonsl.

PanuoaxTtuBHbIE npeBpaiienHus. llepron nomypacnaaa aTOMHBIX SIIED.

SAnepHble peakuy. 3aKOHbI COXPAaHEHHUS 3aps0BOI0 U MaCCOBOTO YUCEN. DHEPTUs CBSI3W aTOMHBIX
anep.CBs3b Maccel M 3Heprun. Peakunu cunTesa u nenenus snep. Mcrounnku sueprun ConHua u 3BE311
(MC).

SnepHas sHepreTuka. J[efCTBUS paluOaKTUBHBIX U3ITy4YeHUI Ha kuBble opranu3msl (MC).

JdemMoHcTpauuu

1. CrieKkTpbl U3J1y4eHus U MOTJIOIIEHUS.

2. CnexTpsl pa3InyHbIX Ta30B.

3. CnekTtp BoaOpoOIa.

4. HabmoneHnue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIKUX U3ITy4YeHUH.

6. Peructpanus n3imydeHus OpupoAHbIX MUHEPAJIOB U MPOJIYK TOB.

JlaGopaTopHble padoThI U ONBITHI

1. HabGmroieHre CrIonIHbIX U JIMHEHYAThIX CIIEKTPOB U3ITYYCHHS.

2. ccnenoBanue TPEKOB: U3MEPEHUE SHEPTUH YaCTHUIIBI TIO TOP MO3HOMY IyTH (110 hoTorpadusm).

3. U3mepenue paanoakTUBHOTO (POHA.



IHoBTOPHUTENBbHO-00001IAO M MOTYJIb

[ToBTOpUTENBEHO-0000IIAIONTNI MOYTH IPEAHA3HAYEH JJISl CHCTEMATU3aluU 1 0000IIeHUs
IPEMETHOTOCOICPIKAHUS U OTIBITA JACSITEIBHOCTH, MPUOOPETEHHOTO MPH N3YYEHUH BCEro Kypca Gu3ukw,
a TakKe JUIst MOAroToBKH K OCHOBHOMY TOCYAAPCTBEHHOMY 3K3aMEHY 10 (PU3UKE JUIsl 00yJaronmnxcs,
BBIOPABIIIMX ATOT YYCOHBIN MIPEAMET.

[Tpu u3yueHnH JAaHHOTO MOJYJISl PEATU3YIOTCS U CUCTEMATH3UPYIOTCS BUBI IEATEIbHOCTH, HA OCHOBE
KOTOPBIX 00ECTICYMBACTCS TOCTHIKCHHE TIPEAMETHBIX U METANPEIMETHBIX TUIAHUPYEMBIX Pe3yJIbTaTOB
o0yuyeHus, GOPMHUPYETCS €CTECTBEHHO-HAayYHasi TPAMOTHOCTb: OCBOCHHE HAYYHBIX METO/I0B
UCCIICIOBAaHHSISIBIICHUH ITPUPOJIBI U TEXHUKH, OBJIAJICHUE YMECHUSMHU OOBSCHATH PU3HMUCCKUE SBICHHUS,
IpUMEHSIS TTOTy4YeHHbIC 3HAHUSA, PEIIaTh 33/1a4H, B TOM YHCIIe KAUeCTBEHHbIE U AKCIIEPUMEHTAJIbHBIE.

[TpuHIMNIHATBHO IEATENLHOCTHBIN XapaKTep JAHHOTO pa3Jielia peain3yeTcs 3a CYET TOrO, YTO yJalruecs
BBITOJIHSIOT 33/1aHUS, B KOTOPBIX UM TPEAIaracTcs:

— Ha OCHOBE IOJIYUYCHHBIX 3HAHUI paclio3HaBaTh U HAYYHO OOBSICHITH (PU3NICCKHUE SBICHHS
BOKPY’KaIOIIEH MPUPOJIE U TOBCEAHEBHOM KU3HH;

— WCIIOJIB30BaTh HAYYHBIE METOIbI UCCIICIOBAHUS (PU3NICCKUX SBIICHHIA, B TOM YHCIIC JIJIS
MPOBEPKHUTUIIOTES U MOJTyYCHUS TEOPETUIECKUX BBHIBOJIOB;

— OOBSICHATH HAYYHBIC OCHOBBI HAM0O0JIEEe BaXKHBIX JOCTHKEHUH COBPEMEHHBIX TEXHOJIOTHIA,
HaTpuMep, MPAKTHYECKOTO MUCIIOIb30BaHUS PA3IMYHBIX UICTOYHUKOB SHEPTHH HAa OCHOBE 3aKOHA
Mpe-BpAaIlCHUS U COXPAHCHHSI BCEX M3BECTHBIX BHIOB SHEPTHH.

Kaxxnast 3 TeM JaHHOTO pa3jiena BKIYaeT SKCIEPUMEHTAIbHOE UCCIIEIOBAaHHE 0000IIAI0IIET0
xapakrepa. Pa3zen 3aBepiaeTcs mpoBeACHNEM TUArHOCTUIECKOM U OLIEHOYHON pabOTHI 3a KypC
OCHOBHOM IIIKOJTBI.

IIVTAHUPYEMBIE OGPA30OBATEJIBHBIE PE3YJIBTATbBI

Nzyuenne yuebHOTro npeamera «Pusnkay Ha YPOBHE OCHOBHOT'O OOIIET0 00pa3oBaHus JOKHO
o0ecreunBaTh TOCTUKEHUE CIETYIONUX JIMYHOCTHBIX, METAIIPEIMETHBIX M MPEIMETHBIX
00pa30BaTeNbHBIXPE3YIbTATOB.

JJMUHOCTHBIE PE3YJbTATbBI

Iampuomuueckoe éocnumanue:

— TMpOsIBJIEHUE UHTEpECa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHICKON (pU3MUecKON HayKU;
— IEHHOCTHOE OTHOIIEHHE K JOCTHKEHHUSIM POCCUUCKHUX YUEHBIX (PU3UKOB.

I'pasicoanckoe u Oyxo8Ho-HpAGCMEEHHOE 60CNUMAHUE:

— TOTOBHOCTbH K aKTUBHOMY Y4aCTHIO B 00CYK/I€HUU OOIIECTBEHHO-3HAYMMBIX M STHYECKHIX
po0JIeM,CBSI3aHHBIX C MMPAKTUYECKUM IIPUMEHEHUEM JTOCTHKEHUN (PU3uKH,
— OCO3HAHME BAXHOCTU MOPAIbHO-ITUYECKUX IPUHIIUIIOB B AEATEIIBHOCTH YYEHOTO.

Icmemuueckoe socnumanue:

— BOCHPHUATHE ICTETUUYECKUX KauecTB (PU3HUECKON HayKu: €€ TaApMOHUYHOTO MMOCTPOCHHS,
CTPOTrOCTH,TOYHOCTHU, TAKOHUYHOCTH.

Ilennocmu nayunozo nosnanus:

— OCO3HaHHE IIEHHOCTH (PU3NYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA IMO3HAHUS MUPA,
OCHOBBIPA3BUTHS TEXHOJIOTMH, BAXKHENIIIEN COCTABIISIOILEH KYJIBTYPBI;
— pa3BUTHE HAYYHOU JTI0003HATEILHOCTH, MHTEpPECa K UCCIIEIOBATEIBCKON ACATEIHHOCTH.

Dopmuposanue Kyapmypot 300p06bsA U IMOUUOHATILHO20 D1A20N0AYYUA:

— OCO3HaHHE IIEHHOCTH 0e30macHOro 00pasa )KM3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUPE,
BXHOCTH TIPABHII OE30MMACHOTO MOBEECHUS Ha TPAHCIIOPTE, HA IOPOTaX, C IINEKTPUUECKUM U
TETUTOBEIMOOOPY/IOBAHHUEM B JIOMAITHUX YCIOBHSIX;

— c(hopMHUPOBAHHOCTH HaBbIKa pedIeKCUH, IPU3HAHUE CBOETO MPpaBa Ha OMIMOKY U TAaKOTO K€ MpaBa
YIPYroro 4eioBeKa.

Tpyooeoe éocnumanue:

— aKTHUBHOE y4acTHe B PEIICHUH MPAKTUYECKUX 3a7ad (B paMKaX CeMbH, IIIKOJIbI, TOPOa, Kpasi)
TEXHOJOTHYECKOH M COIMALHOM HAMIPABICHHOCTH, TPEOYIOIIUX B TOM YUCIIE U (PU3UIECKIX
3HAHUI;

— UWHTEpEeC K MPAKTUYECKOMY HM3yUEHHUIO MPOQECCHid, CBS3aHHBIX C PUIUKOM.

IKonozuueckoe socnumanue:

— OpHUEHTAIUs Ha MPUMEHEeHHE (PU3NYEeCKUX 3HAHUH TS pelIeHMs 3a/1a4 B 00JIacTH
OKpY>Kalolleu cpeibl, IIIaHUPOBAHUS TTOCTYMKOB M OLIEHKU UX BO3MOYKHBIX MOCIEACTBUI HJIsI
OKpY>KarollEeu Cpenbl;



— OCO3HaHME MIOOATBHOTO XapakTepa AKOJOTMYECKUX MpoOJIeM M MyTed UX pelieHus.
Aoanmayusa odyuarouiecoca K U3MEHAIUUMCA YCI08UAM COUUATIbHOU U RPUPOOHOIL CPedbl:

— TOTPeOHOCTh BO B3aUMOJIEHCTBUY MPH BBIIIOJHEHUHU MCCIEJOBAHUMN U TPOCKTOB

¢bu3nvecKoitHAPaBIEHHOCTH, OTKPHITOCTD OIBITY U 3HAHUSAM JIPYTHUX;

— TOBBILLIEHUE YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUUYECKYIO 1E€ATEIbHOCT;

— TOTpeOHOCTH B (POPMUPOBAHUH HOBBIX 3HAHUH, B TOM UucIiie (OPMYIHPOBATH UJIEH,

MOHATHUSA,TUIIOTE3bl O (PU3NYECKUX OOBEKTaX U SIBICHUSIX;

— OCO3HaHue 1ePUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 001acTH (pr3ukw;

— IUIAHUPOBAHUE CBOETO Pa3BUTHs B IPUOOPETEHNH HOBBIX (PU3NYECKUX 3HAHUM;

— CTpeMJICHHE aHAJM3UPOBATh U BBISBISTH B3aUMOCBS3H MTPUPO/IBI, 0OIIIECTBA M SKOHOMHKH, B

TOMUHCIIE C UCIIOIb30BAHNEM (PU3MUECKUX 3HAHUIA;

— OLIEHKA CBOMX JEHCTBUM C yYETOM BIIMSHHUS HA OKPYKAIOLIYIO CPENly, BOZMOMXKHBIX

r7100aIbHBIXIIOCTIEICTBHH.

METANPEIMETHBIE PE3YJIbTATbBI

YHuBepcajibHbIe IO3HABATEIbHbIE AelCTBUS

bazoevie nocuueckue oeiicmeus:
— BBISBJIITH U XapaKTEPHU30BaTh CYIIECTBCHHBIC MPU3HAKN 0ObEKTOB (SIBJIICHUH );
— yCTaHaBIUBAaTh CYIIECTBEHHBIN MPU3HAK KiIacCU(PUKALIMK, OCHOBAHHUS JIst 0000IIEHUS U CPABHEHHUS,
— BBIABJIATH 3aKOHOMEPHOCTH M MIPOTHBOPEUHS B PACCMATPUBACMBIX (paKTaX, TAHHBIX U
HaOIII0ICHUSX ,0THOCSIIIUXCS K (PU3NYECKUM SIBIICHUSIM;
— BBISBJIATH IPUIMHHO-CIICJICTBCHHBIC CBSI3H MTPH U3YUCHUH (PU3UICCKUX SBICHUHN U
MIPOLIECCOB;AENaTh BBIBOJIbI C UCTIOJIb30BAHUEM JICIYKTUBHBIX U HHIYKTUBHBIX YMO3aKIIOUCHHH,
BBIIBUTATh THITOTE3bI O B3aUMOCBSI3SIX (PU3HUYECKUX BEIINUWH,
— CaMOCTOSITENIbHO BBIOUPATH CIIOCO0 perieHus yueOHoi pusnueckoit 3a1aun (cpaBHEHUE
HECKOJIbKUXBAPUAHTOB PEIICHUsI, BEIOOP HanboJee MOAXOSIIETO C YYETOM CaMOCTOSITEIbHO
BBIJICTICHHBIX KPUTEPHUEB).

baszoevie uccnedosamenvckue oeiicmeus:
— HCHOJIB30BaTh BOMPOCHI KaK MCCIEA0BATEIbCKUN HHCTPYMEHT MO3HAHMUS,
— MPOBOAUTH MO CAMOCTOSITEIHHO COCTABJICHHOMY IIJIAHY OIBIT, HECIOKHBIN
(bu3MUECKUNIKCIIEPUMEHT, HEOOJBIIIOE HCcCe0BaHNne (U3UUECKOTO SBJICHHUS,
— OIICHUBATh Ha MPUMEHUMOCTb U JOCTOBEPHOCTh MH(OPMAIIHIO, TTIOTYYCHHYIO B X0J1€
MCCIIETIOBAaHUSUIIA SKCIIEPUMEHTA;
— CaMOCTOSITENHHO (POPMYITHPOBATH 0OOOIIIEHHUS U BBIBOJIBI IO pe3yIbTaTaM
MPOBEIEHHOTOHAOIOICHHSI, OTIBITA, UCCTIEIOBAHUS;
— MPOTHO3UPOBATH BO3MOXKHOE JaJIbHEHIIee pa3BUTHE PU3HUECKUX MPOIIECCOB, a TAKXKE
BBIIBUTATHIIPEANONOKEHHUS 00 UX PA3BUTUU B HOBBIX YCIOBUSAX M KOHTEKCTaX.

Paooma c unghopmayuei:
— MPHUMEHSTH Pa3INYHbIe METO/IbI, HHCTPYMEHTHI U 3allpOCHI NP MOUCKE U 0TOOpe HHPOpMAITUN
WITUJAHHBIX C YYETOM MPEITIOKEHHON yaeOHOH (hHU3UYECKON 3a1auH;
— aHaIM3UPOBaATh, CHCTEMATU3UPOBATh U UHTEPIIPETUPOBATH NH(DOPMAIIUIO Pa3IMYHbBIX BUOB U
dhopmIpencTaBICHHUS;
— CaMOCTOSITENIbHO BBIOMPATh ONTHUMAILHYIO (OPMY MpeACcTaBIeHUS HHPOPMAITUHT U
WJUTFOCTPUPOBATHPEIIAEMBIE 3a7]a9H HECIOKHBIMHA CXEMaMH, JUarpaMMaMu, HTHOU rpauKon U uxX
KOMOMHAIIHSIMH.

YHuBepcajibHble KOMMYHUKATUBHbIE 1eHCTBUS

Obwenue:
— B XO0Jle OOCYXAEeHHS Yy4eOHOTrO Marepualia, pe3yJlbTaToOB JIaDOPATOPHBIX pPadOT U TPOEKTOB
3a/1aBaTh BOMPOCHI TIO CYIIECTBY 00CYX)AaeMOM TEMbI M BHICKA3bIBATh UJICH, HAIICJICHHBIE HA PEIICHUE
3a/la4ud U MojjepkaHue OIaroxenaTeIbHOCTH OOIIEHUS;
— COINOCTAaBJATH CBOM CYXKICGHHSI C CYXICHUSMH JIPyTUX yYaCTHUKOB JIMAJIOTa,
O00HaPYKUBAThPA3IUYUE U CXOJCTBO MO3UIIUH;
— BBIpaXkaTh CBOIO TOYKY 3PEHUSI B YCTHBIX U MHUCbMEHHBIX TEKCTaX;
— myONMYHO  TPENCTaBIATH  PE3yAbTaThl  BBIIOJIHEHHOTO  (DM3MYECKOTO  OIbITa
(dKCTIepUMEHTA, UCCIICIOBAHMS, TIPOEKTA).

Cosemecmnasn oeamenvHochs (COMPYOHUUECMB0):
— MOHHUMATh U UCIOJIH30BaTh MPEUMYIIECTBA KOMAH/IHON U HHANBUAYAIBHON pabOThI IPU
PELICHUMKOHKPETHOM (prznueckoii mpoOiaeMsr;



— MPUHUMATD LEJIH COBMECTHOU JEeSTeIbHOCTU, OPTaHU30BBIBATh JACHCTBUS 10 €€
JOCTHKEHHIO: PACIIPECIATh POJIA, OOCYKAATh MPOILIECCHI U PE3yIbTaThl COBMECTHOM pabOTHI,
0000111aTh MHEHUSHECKOILKUX JTIOACH;
— BBINIOJHSATH CBOKO YacCTh Pa0OTHI, JOCTUTAsI KAYECTBEHHOTO PE3yJIbTaTa M0 CBOEMY HAIIPABICHHUIO
UKOOPJIUHUPYS CBOU JACHCTBUS C IPYTHMMHU WiICHAMU KOMaH/IbI;
— OIICHMBATh KAYECTBO CBOETO BKJIA/Ia B OOIIHIA TPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHOC(HOPMYIIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.
YHuBepcajibHbIe peryJisiTUBHbIE el CTBUS
Camoopeanuzayus:
— BBISABJIATH MPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CHTYAIUSIX, TPEOYIOMINX AJIS PEIICHUS
(bu3MYeCKUX3HAHUN;
— OPHUEHTUPOBATHCS B PA3IMYHBIX MOIXOAAX MPUHATHS PEIICHUN (MHIUBUAYATBHOE,
MPUHATHEPEIICHUS] B TPYIIE, IPUHATHE PEIICHU TPYIIOi);
— CaMOCTOSITEIILHO COCTABIISITh AITOPUTM pelieHHs (PU3MIECKON 3a1aUu WU TUIaHA UCCIICIOBAHUS
Cy4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh MpeiiaraeMble
BAPUAHTHI PEILICHUN;
— JenaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.
Camoxonmpons (peghnexcus):
— JaBaTh aJIeKBaTHYIO OLEHKY CUTYAIlMH U TpeJiaraTh IiaH e€ U3MEeHEHUSs;
— OOBSCHATH MPUYINHBI TOCTHKEHUS (HEJOCTHKEHISI) pe3yIbTaTOB ACITCILHOCTH, 1aBaTh
OLICHKYTIPHOOPETEHHOMY OTIBITY;
— BHOCHUTH KOPPEKTHBBI B JICATEIHHOCTD (B TOM YUCJIC B XOJ BBHITIOJHEHUS (PH3UIECCKOTO
WCCIIETOBAaHUSWIN MTPOEKTA) HA OCHOBE HOBBIX OOCTOSITENTLCTB, U3MEHHUBIIIMXCS CUTYAIIH,
YCTaHOBJICHHBIX OMMOOK, BO3HUKIIUX TPYIHOCTEH;
— OIICHMBATh COOTBETCTBUE PE3YJIbTATA LIENTU U YCIOBUSIM.
DmouuonanvHvlii UHMENIEKM:
— TaBUTh ceOs HAa MECTO JAPYroro YeiaoBeKa B X0J1€ CIopa WK AUC KYCCUU Ha HAYYHYIO
TEeMY,[IOHUMAaTh MOTUBBI, HAMEPECHHS U JIOTHUKY JPYTOTO.
Ilpunamue ceba u opyzux:
— TpU3HABaTh CBOE MPABO HA OMIUOKY MPH PEIICHUH (PU3MYECKUX 3a7a4 WIH B YTBEPKICHUIX
HaHAyYHBIE TEMBI U TAKOE K€ MPaBO JAPYTOroO.
MNPEIMETHBIE E3YJIbTATBI
7 KIIACC
[IpenMeTHBIC pe3ybTaThl HA 6a30BOM YPOBHE JIOJDKHBI OTPaXaTh cHOPMHPOBAHHOCTD Y
00yYaroIUXCIyMEHHN:
— WCIOJIb30BaTh MOHATHUS: (U3NUYSCKUE U XUMHUYCCKUE SBIICHHUS; HA0IFOICHNE, SKCIICPUMEHT,
MOJIETIb,TUIIOTE3a; €AUMHULIBI PU3UIECKUX BEIMUMH; aTOM, MOJIEKYJIa, arperaTHble COCTOSHUS
BelecTBa (TBEP0E, KUIKOE, Ta3000pa3HOE); MEXAHHMUECKOE IBIKEHHE (PaBHOMEPHOE,
HEpaBHOMEPHOE, MPSIMOIHHEHHOE), TPACKTOPHS, paBHOICHCTBYOIAs cuil, nedopMmarus (ympyras,
MJIACTUYECKas ), HEBECOMOCTh, COOOIIAIOIITUECS] COCY/IBI,
— paznuuath sBiaeHus (quddy3us; TEIIOBOE IBUKESHIE YaCTHII BEIIECTBA; pABHOMEPHOE
JBUKCHHEC; HEPAaBHOMEPHOE JBHKCHIEC; HHEPIIHS; B3aUMOJICHCTBHE TEII, PABHOBECHE TBEPJIBIX TEI C
3aKpeTIEHHONOCHIO BpallleHUs ; Tiepeiava JaBIeHUs TBEPABIMU TeIaMU, KUIKOCTSIMH U Ta3aMH;
aTMoc(epHOe JaBJICHHE; IJIaBaHUE TEJ; PEBPAIICHUS MEXaHNYEeCKOH YHEPTHH) TI0 OITUCAHHIO MX
XapaKTepPHBIX CBOWMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOIINX JaHHOE (U3UYECKOE SIBIICHUE;
— pacIo3HaBaTh MPOSBIICHUE U3YUYCHHBIX (DU3HUSCKUX SBJICHHHA B OKPYXKAIOIIIEM MUPE, B TOM YHUCIIC
(dbu3nuecKre SIBICHUS B IPUPOJIC: TPUMEPHI JIBHUKECHHUSI C PA3IMYHBIMUA CKOPOCTSIMH B KUBOU U
HEXUBOUIPUPOJIC; TEHCTBUE CHIIBI TPSHHS B IPUPOJIC U TEXHHUKE; BIMSHHE aTMOC(HEPHOTO JTaBICHUS
Ha )KMBOW OpPTaHW3M; TJIaBaHUE PHIO; PhIUATH B TEJIE YEIOBEKA; IPU 3TOM MEPEBOAUTH MPAKTHUECKYIO
3aJ1a49y B y4eOHYIO, BBIICIIATE CYIIICCTBCHHBIC CBOMCTBA/TIPU3HAKH (DH3UYECKHUX SBIICHHIA,
— OMHCHIBATh U3YUEHHBIE CBONCTBA TN M PU3NYECKUE SBICHUS, UCTIONB3YS (PU3UUECKUE BETUUUHBI
(Macca, 00BEM, IIIOTHOCTH BEIIECTBA, BPEMs, TyTh, CKOPOCTh, CPETHSSI CKOPOCTh, CHJIA YIIPYTOCTH,
CWJIATSDKECTH, BEC TEJa, CHJIa TPSHHUS, JaBJIeHUE (TBEPIOTO TeNa, KHUAKOCTH, Ta3a), BRITATKHUBAIOIIAS
CHJIa, MeXaHW4eckasi paboTa, MOILHOCTD, TJIEYO CUJIbI, MOMEHT CHJIbI, KOA((OUILIMEHT MOJIE3HOTO
JEHCTBUS MEXaHU3MOB, KWHETUYECKAs U MTOTCHIIMATbHAS SHEPTHsl); IPU OIMMMCAHUU TPABHIIBLHO
TPaKTOBaTh PUINYECKHUI CMBICI UCTIOIB3YEMbBIX BEJIMYUH, UX 0003HAUEHUS U €IMHUIIBI (PU3NUECKUX
BEJIMYHH, HAXOAUTh (DOPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (PH3NYECKYIO0 BETUYHHY C IPYTUMHU



BEJIMYUHAMU, CTPOUTH IpaUKU N3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;

— XapaKTepu30BaTh CBOWCTBA Tell, GPU3HUECKUE SIBJICHUS U MIPOLIECCHI, UCTIONB3YS MpaBUiia
CIIOXKEHUSCHII (BIIOJIb OJHOM MpsMO ), 3akoH ['yka, 3akoH [lackais, 3akoH Apxumena, paBuiio
paBHOBECHs ppluara (0JI0Ka), «30JI0TO€ IPABUIIO» MEXAHUKH, 3aKOH COXPAHEHMSI MEXaHUYECKON
SHEPTHUH; MPU ITOMJIABATh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3alMCHIBATh €r0 MaTeMaTH4ECKOe
BEIPKCHHCE,

— 00BACHATH (PU3UUYECKUE SBJICHUS, MPOLIECCHl U CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTYali PaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BbIABIIATH IPUUMHHO-CIIEICTBEHHBIE CBS3H,
CTPOUTHOOBSICHEHNE U3 1—2 JIOTHYECKUX IIaroB ¢ OMOpoi Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3NUECKHUX
SBJICHH, (PU3MYECKIX 3aKOHA WIIN 3aKOHOMEPHOCTH;

— pemiaTh pacyEéTHbIE 3a7a4u B |—2 HefcTBUS, UCIIONB3YS 3aKOHBI U (HOPMYIIHI,
CBSI3bIBAIOIIME(U3NIECCKHE BEIMUUHBIL: HA OCHOBE aHAJIN3a YCIOBUS 3a/1a41 3aITUCHIBATh

KpAaTKO€ yCIOBUE, MOJICTABIATh PUINIECKHE BETHIUHBI B (POPMYIIBI M IPOBOJUTH PACUETHI, HAXOIUTh
CIIpaBOYHbIC JAHHBIC, HCO6XOHI/IMI)IC JJId pCUICHU 3a1a4, OUCHUBAThL PCAJIMCTUIHOCTD HOHy'-ICHHOﬁ
(hM3UYECKOI BETMYUHBI;

— pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIH (PU3NUECKUX METOJIOB; B
ONMCAaHUUHUCCIIEI0OBAaHUS BBIJENIATH [IPOBEPSAEMOE MIPEAIONIOKEHHUE (TUIIOTEY), pa3indarh U
HMHTEPIPETUPOBATH MOTYYCHHBIN pe3ynbTaT, HAXOAUTh OIKUOKY B XOZ€E OMbITA, /IEIaTh BEIBOJIBI 10 €T0
pe3yJibraTam;

— MPOBOAUTH OMBITHI 110 HAOTIOACHHUIO (PU3NYECKUX SBICHUN MM (PU3UYECKUX CBOWCTB TEII:
(dbopMyIHpOBATH MPOBEPSEMBIE MTPEAIIOI0KEHHUS, COOUPATh YCTAHOBKY M3 PEAJIOKEHHOTO
000pyIOBaHUs, 3aMMCHIBATh XOJI ONbITa U (POPMYITHPOBATH BHIBOBL;

— BBINIOJIHATH MPSIMBIE H3MEPEHUS PACCTOSHUS, BDEMEHHU, MACCHI Tella, 00bEMa, CHITBI U
TEMIIEPATyPhIC UCIIOIH30BAHUEM aHATIOTOBBIX M LIU(PPOBBIX MPUOOPOB; 3aNMCHIBATH TOKA3aHUS
prOOPOB ¢ YIETOM 3aJaHHOM a0COTFOTHOW MOTPEITHOCTA U3MEPEHUH;

— TMPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PU3NUYECKON BETMUUHBI OT IPYTo ¢
HCI0JIb30BaHUEM IPSIMbIX U3MEPEHUH (3aBUCUMOCTHU IIyTH PABHOMEPHO JABHXKYIIETOCs Tela OT
BPEMEHHIBIKEHUS TEJa; CUIIbl TPEHUS CKOJIBKEHUS OT Beca Tella, KauecTBa 00paboTKU MOBEpXHOCTEH
T€J U HE3aBUCUMOCTH CHUJIBI TPEHUSI OT IJIOIIAAN COPUKOCHOBEHUS TEJ; CHJIbI YIPYTOCTH OT
yITUHEHUS TPY>KUHBI;, BBITATKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHON YaCcTH TeNa U OT IUIOTHOCTH
AKHUJKOCTHU, €€ He3aBUCUMOCTH OT IUIOTHOCTH TeJIa, OT INTyOUHBI, Ha KOTOPYIO MOIPYKEHO TEJO;
yCIIOBUH MJIaBaHUs TeJ, yCIOBUI paBHOBECHS pbhluara v OJIOKOB); Y4acTBOBATh B IUIAHUPOBAHHUH
y4eOHOr0 UcCieI0BaHusl, COOMpPATh YCTAHOBKY U BBIIIOJIHATH U3MEPEHMSI, CAEYsl PEAJI0KEHHOMY
1aHy, QUKCUPOBATH PE3yabTaThl OMYYEHHOM 3aBUCUMOCTH (PU3NYECKUX BETUYHUH B BUJIE
MPeI0KEHHBIX TaOIMI U TpadUKOB, JeN1aTh BBIBOJBI 10 pE3yJIbTaTaM HCCIIEIOBAHNUS;

— TMPOBOAUTH KOCBEHHBIE U3MepeHUs (PU3MUECKUX BENTUYNH (IIOTHOCTH BELIECTBA KUIKOCTH U
TBEPAOrO TeJa; CUJla TPEHUS CKOJIbKEHMSI; JaBJICHUE BO3/yXa; BHITAJIKMUBAIOLIAs CUJIa, IeHCTBYIOIAs
HAMOTPYXEHHOE B KHUAKOCTh TENO; KOOPPHUIIMEHT MOJIE3HOTO ASHCTBUS MPOCTHIX MEXAHU3MOB),
cleysl MPEeAI0KEHHON UHCTPYKIIMU: TP BBIOJIHEHUU U3MEPEHUN cOOMpPaTh SKCIIEPUMEHTAIIBHYIO
YCTaHOBKY M BBIYMCIIATH 3HAUYEHUE HCKOMOU BEIUYNHBL;

— coO0roAaTh MpaBuia TEXHUKH 0€30MacHOCTH MpH paboTe ¢ 1abopaTOpHBIM 000pyA0BaHUEM;

— yKa3bIBaTh MPUHIUIIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JMHAMOMETP, COOOIIAIOIIUECS COCY/Ibl, 0APOMETP, phlyar, MOABUKHBIA U HETIOABHKHBIN OJIOK,
HaKJIOHHASI TJIOCKOCTH;

— XapaKTepU30BaTh MPUHITUIIBI JCHCTBHS U3ydECHHBIX IPUOOPOB M TEXHHUECKUX YCTPOHCTR C
OTIOpOiHA UX OMHUCAHUS (B TOM YHCIIE: TIOJIIUITHUKH, YCTPOMCTBO BOJAOMPOBOIA, THIPABIMYECKUN
rpecc, MAHOMETP, BBICOTOMED, OPIIHEBON HACOC, ApEOMETP), UCIIOJIb3Ys 3HAHUS O CBOMCTBAX
(bu3MYECKUX SBICHUN U HEOOXOANMBIE (PU3NUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

— TPUBOJUTH MPUMEPHI / HAXOAUTh HH(OPMAIIHIO O MPUMEPAX MPAKTHIECKOTO
MCIOJIb30BaHUA(DU3NYECKUX 3HAHUN B TIOBCEAHEBHOM XKHU3HU U1 00ecrieyeHns Oe30MacHOCTH

pH 0OpalieHny CrpruOopaMu U TEXHUYECKUMH YCTPOICTBaMH, COXpaHEHHUsI 3J0POBbsSI U
COOJIIOJICHHSI HOPM 3KOJOIMYECKOT0 TIOBEJICHHS B OKpYXKaloIIel cpesie;

— OCYHIECTBIISATh OTOOP UCTOYHUKOB HHPOpMaIuH B ceTd IHTEpHET B COOTBETCTBHUH C 3a/IaHHBIM
MTOMCKOBBIM 3aIPOCOM, Ha OCHOBE UMEIOIINXCSl 3HAHUN U ITyTEM CpPAaBHEHUS PA3TMUHBIX
MCTOYHUKOBBBIACIATH HHPOPMAIINIO, KOTOPAsl ABJISETCS MPOTUBOPEUUBOI UM MOXKET OBITh
HEJI0CTOBEPHOM;

— HCIOJIB30BaTh MPH BBINOJIHEHUN Y4EOHBIX 3aJaHUIl HAyYHO-TIOMYJISIPHYIO JTUTEpaTypy HU3HUECKOro



coJiepKaHusl, CIPaBOYHbIE MaTEpHaJIbl, pecypchl ceTn IHTepHeT; BIaaeTh NpuéMamMu KOH -
CIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus HH(OPMaIIMU U3 OJJHONU 3HAKOBOM CHCTEMBI B JAPYTYIO;
— CO31aBaThb COGCTBCHHHG KpaTKUC NMCbMCHHBIC U YCTHBIC COOGH_IGHI/ISI Ha OCHOBE 2—3
MCTOYHUKOBUH(OpMALIUU (HPU3HUECKOTO COAEPKAHUS, B TOM YHCIIE IYyOJIUYHO JeNlaTh KpaTKue
COOOIIIEHUs 0 pe3yJIbTaTaX MPOCKTOB WM YI€OHBIX UCCICAOBAHUI; TPH STOM IPAMOTHO
UCIOJIb30BaTh U3YYEHHBIN MOHATUHHBINA annapat Kypca GU3HKH, COMPOBOXKIATh BHICTYILIICHUE
MPE3EHTALNEN;

— TIpH BBIIIOJIHEHUH Y4eOHBIX TPOEKTOB U MCCIEI0BAaHUMN paclpeessTh 0053aHHOCTH B IPYIINe
B COOTBETCTBHU C IIOCTABJICHHBIMHU 3aJad4aMiu, CJICAUTH 3a BBIIIOJIHCHUEM I1JIaHa HeﬁCTBHﬁ,
a/IeKBaTHOOIIEHUBATh COOCTBEHHBIN BKJIA/ B IEATEIBHOCTh IPYIIIIBL;, BHICTPAUBATh
KOMMYHHUKATHBHOC BSaHMOI[efICTBHe, YUYUTBIBAA MHCHUC OKPYXKAIOIIUX.

8 KUIACC
[IpenMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE JIOJIKHBI OTpakarh cHOPMUPOBAHHOCTD y

00y4aromuxcsi yMEHUM:
— HCIIOJB30BaTh MOHATHUA: Macca U pa3Mepbl MOJIEKYJI, TENJIOBOE ABUKEHUE aTOMOB U MOJIEKYJI,
arperaTHbIe COCTOSIHHS BEIIECTBA, KPUCTAJUINYECKHIE U aMOP(HBIE Tella, HACHIIIICHHBI U HEHACHI-
LICHHBIN Nap, BIaXXHOCTh BO3AYyXa; TEMIIEPATypa, BHYTPEHHSISA YHEPTUs, TEIIIOBOW JIBUTaTENb;
3JIEMEHTAPHbBIN AIEKTPUUECKUH 3aps, SJEKTPUUECKOE M0JIE, IPOBOAHUKHU U TUAJIEKTPUKH,
ITOCTOSIHHBIMAJIEKTPUYECKUI TOK, MATHUTHOE I10JIE;
— pa3nuuaTh SBJICHUs (TEIUIOBOE pacIllipeHHe/ckaTue, Tersonepeaaya, TerIoBoe paBHOBECHE,
CMa4yMBaHUeE, KANWIISPHBIC SABJICHUS, HCIIAPEHNUE, KOHJICHCALINs, IIJIaBJICHUE, KPUCTAIUIN3a LU
(oTBepaeBaHue), KUTIEHUE, TEIUIONepeada (TemIonpOBOIHOCTh, KOHBEKIIHS, U3ITyUYEHUE);
JIEKTPU3ALMITEN, B3aUMOACHCTBUE 3apsAI0B, IEUCTBUS NIEKTPUUECKOTO TOKA, KOPOTKOE 3aMBbIKaHHE,
B3aUMOJICHICTBUEMATHUTOB, IEUCTBUE MAarHUTHOT'O MOJISI HAa TPOBOJIHUK C TOKOM, JIEKTPOMArHUTHAS
MHYKIHS) IO OIIM-CAaHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLINX
JTaHHOE (PU3HUYECKOE SIBJIICHUC;
— paclo3HaBaTh MPOSBIICHUE U3YUYEHHBIX (PU3HUECKUX SBJICHUI B OKPYXKAIOIIEM MUPE, B TOM YHUCIIE
¢u3nueckre BICHUS B IPUPOJIE: OBEPXHOCTHOE HATSKEHUE U KalIWJLISIPHBIC SIBICHUS B IPUPOJIE,
KpHUCTaJUIBl B Ipupoze, uzinydenue CoiHia, 3aMep3aHue BOA0EMOB, MOPCKHE OpU3bl, 00pa3oBaHue
POChI, TyMaHa, UHesl, CHETa; JIEKTPUUECKHE SIBJIIEHUS B aTMoc(hepe, 371EeKTPUUECTBO KUBBIX
OpPraHU3MOB;MarHUTHOE IoJie 3eMii, JIpel( Moo COB, pOJIb MATHUTHOTO MOJIS /7S )KU3HU Ha 3eMiie,
MOJIIPHOE CU- SIHUE; IIPH 3TOM NEPEBOIUTH IPAKTUUYECKYIO 3a7jauy B y4EOHYIO, BBIIEISTh
CYLIECTBEHHbIE CBOMCTBA/MPU3HAKU (PU3NYECKUX SBJICHUM;
— OIIMCBIBAaTh U3yYECHHBIE CBOWCTBA Te U (PU3NYECKUE SBJICHUS, UCIIONb3Ysl (pU3nUecKre BeTUUUHBI
(Temrieparypa, BHYTPEHHSS SHEPTUsl, KOJIMYECTBO TEIUIOTHI, YAeNbHas TEINIOEMKOCTh BEILIECTBA,
yJeJbHas TeIIoTa IJIaBJIeH s, yelIbHas TeIIoTa MapooOpa3oBaHusl, yiedbHas TEII0Ta CTOPaHHS
TOIUINMBA, KOA(P(GUIUEHT MOJIE3HOTO JEHCTBUS TEMJIOBON MAIIMHbBI, OTHOCUTENbHAS BIAXKHOCTh
BO3/1yXa, dJIEKTPUYECKUN 3apsl, CUjla TOKA, DJIEKTPUYECKOE HAIIPSKEHUE, COITPOTUBIICHUE
MIPOBOJHHKA, YAECIbHOECOIPOTHUBRIEHUE BEIIECTBA, pad0Ta M MOIIHOCTh 3JIEKTPUUYECKOTO TOKA); MPU
OIMCaHUM MPABUIBHO TPAKTOBATh (PU3UUECKUI CMBICT UCIIOIb3YEMbIX BEIMYMH, 0003HAYCHUS U
€IMHUILIBI PU3NYECKUX BETMYHMH, HAXOAUTh (POPMYIIbI, CBS3bIBAIOIINE TaHHYIO (PU3NYECKYIO BETUUUHY
C IpPYTUMH BETMYUHAMH,CTPOUTH IPahUKN U3YUYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIMUMH;
— XapaKTepu30BaTh CBOWCTBA Tell, GU3NUYECKUE SBJICHUS U MTPOLIECCHI, UCTIOIb3Ysl OCHOBHBIE
IOJIOYKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOEHHUs BEIIECTBA, IPUHIUII CYIIEPIIO3ULIUU ITOJIEH
(Ha KaYECTBEHHOM YPOBHE), 3aKOH COXpaHEHUS 3apsiaa, 3akoH OMa Iy yyacTka 1ent, 3akoH Jxoysns - Jlenna,
3aKOH COXpAaHCHHA SHCPIUU; IIpU 3TOM AaBaTh CJIOBECHYIO (bOpMy.l'II/IpOBKy 3aKOHa U 3allMChIBATHEIO
MaTEMATUYCCKOC BBIPAXKCHUC,
— 00BACHATH (PM3NYECKUE TIPOLECCH M CBOWCTBA TeJI, B TOM YHCJIE U B KOHTEKCTE CUTYyallui
[IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH IPUUMHHO-CIIECICTBEHHBIE CBSA3H, CTPOUTH
oOBsicHeHHe U3 1 - 2 JIOrHYecKux 1maroB ¢ ornopoi Ha 1 - 2 u3yuyeHHBIX CBOWCTBA (PU3HUUECKUX
ABJICHUM, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH; pelIaTh pacuéTHbIE 334K B 2 - 3 1eicTBus,
HCIOJIb3YS 3aKOHBI U (POPMYIIbI, CBSI3bIBAIONINE (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHAJIN3a yCIOBUS
3a/1a4y 3alKMCBIBATh KPATKOE YCIOBUE, BBISABIATH HEJOCTATOK JaHHBIX IS PEILICHUS 3aa4H,
BBIOMpATh 3aKOHBIM (POPMYIIBI, HEOOXOAUMBIE /7S €€ PellIeHUs, TPOBOAUTH PACUETHI U CPAaBHUBATH
MOJTyYeHHOE 3HaYeHHE(PU3MUECKON BEIMYMHBI C U3BECTHBIMH JTaHHBIMH;
— pacro3HaBaTh NPOOJIEMBI, KOTOPbIE MOXKHO PpEHIMTh NpU TMOMOIIU (U3NYECKUX METOJIOB;
HCIIONB3Ysl OIIMCAaHUE HCCIEAOBAHMS, BBIACIATH IIPOBEPSAEMOE IIPEAINOIOKEHUE, OLCHUBATh



IIPABUIIBHOCTD MOPSAIKAIPOBEIECHHUS UCCIIEI0BAaHU, 1ENIaTh BHIBOJIBI;

— TIPOBOJUTH OMBITHI 110 HAOIIOCHHUIO (PU3MUECKUX SIBICHUHN MIN (PU3MUECKUX CBOWCTB TEJ
(KanuJUIApHBIE SABJICHMS, 3aBUCMOCTD JABJICHHS BO3/yXa OT €ro 00bEMa, TeMIeparypbl; CKOpOCTH
MPO-11€CCa OCTHIBAHUS/HATPEBAHNUS IIPU M3TYUYEHUH OT LIBETa M3JTy4Yarolleil/orI0omaronen
IIOBEPXHOCTHU; CKOPOCTh UCIIAPEHUS BOJIbI OT TEMIIEPATYPbI )KUJIKOCTH U IIJIOLIAAN €€ IOBEPXHOCTH;
UIEKTPU3aLMs TeJIU B3aUMOJIEHCTBUE IIEKTPUUYECKUX 3apsAI0B; B3aUMOJIEHCTBHE TOCTOSHHBIX
MarHuTOB, BU3yaJH3alMsi MATHUTHBIX MOJICH MOCTOSHHBIX MarHUTOB; JCWCTBUSI MArHUTHOTO TOJIS HA
IIPOBOJIHUK C TOKOM, CBOMCTBA JIEKTPOMAarHuTa, CBOMCTBA 3JEKTPOJABUTATENSI IOCTOSIHHOTO TOKA):
(dbopMyIHpOBaTH POBEPsIEMBIE MPEATIONIOKEHHS, COOUPATh YCTAHOBKY U3 MPEII0KEHHOTO
000pyI0BaHUs; ONUCHIBATh X0/ OIBITA U (POPMYIUPOBATH BHIBOJIBI;

— BBIIOJHATH NPSMbIE U3MEPEHUS TEMIIEPATYPhl, OTHOCUTEJIBHOMN BIaKHOCTH BO3/1yXa, CUJIbI TOKA,
HaMpsKEHUs C UCII0JIb30BAHUEM AHAJIOIOBBIX MPUOOPOB U JATYMKOB (PU3MUECKUX BEINYMH;
CPaBHHBAThPE3YIbTATH H3MEPECHUI C YIETOM 3aJaHHOU a0COTIOTHOM MOTPEIIHOCTH;

— TMPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OAHOM (pU3HUECcKOi BENUUYHHBI OT IPYroii ¢
HCI0JIb30BAaHNEM IIPSIMBIX U3MEPEHUH (3aBUCUMOCTb CONPOTHUBIIEHUS IPOBOIHUKA OT €T0 JUIUHBI,
IUTIOIIAM MTONIEPEYHOI0 CEUYEHMSI U YIIbHOTO COIIPOTHBIIEHUS BELLIECTBA IPOBOIHUKA; CUJIbI TOKA,
UYUIEro Yyepe3 MPOBOJHUK, OT HANPSKEHUS Ha IPOBOIHUKE; HCCIIEI0BAaHUE [10CIIEJOBATEILHOTO U
HapajuieNbHOTO0 COeTUHEHUH IPOBOJHUKOB): IJIAHUPOBATH MCCIIEI0BaHNE, COOUPATh YCTAaHOBKY U
BBITIOJIHATH U3MEPEHHSI, CIIEAYS PEATIOKEHHOMY TUIaHy, PUKCHPOBATH PE3YIIbTAThI OTYYCHHOM
3aBHCUMOCTH B BUJI€ TAOJIUIl U TPapUKOB, A€7IaTh BBIBO/BI 110 PE3yIbTaTaM HCCIEIOBAHUS;

— MPOBOAUTH KOCBEHHbIE U3MEpPEHUs (PU3NUYECKUX BEIUYMH (yIelbHas TEIMII0EMKOCTh BEIIECTBA,
COIIPOTHBIIEHUE ITPOBOIHUKA, pa00Ta U MOIIHOCTb 3JIEKTPUYECKOI0 TOKA): MJIAHUPOBATh
M3MepeHus,coOupaTh IKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIIEys MIPEAI0KEHHON HHCTPYKLIUU, U
BBIUUCIIATh 3HAUEHUE BEJIMUUHBI;

— COOJTI0aTh MpaBUIIa TEXHUKH 0€30ITaCHOCTH MPH PaboTe ¢ J1abopaTOpHBIM 000PYAOBaHUEM;

— XapaKTepU30BaTh NPUHIMIIBI JEHCTBUS N3yUYEHHBIX TPUOOPOB U TEXHUUYECKUX YCTPOMCTB C
OTIOpPOIfHA UX ONMHUCAHMS (B TOM YHUCIIE: CHCTEMa OTOIUICHUS IOMOB, TUTPOMETP, TTapoBasi TypOuHa,
aMIIepMETp, BOJIbTMETP, CUETUHMK IIEKTPUUECKON SHEPIHH, JIEKTPOOCBETUTEIbHbBIE TPHOOPHI,
HarpeBaTeNbHbIE 3JIEKTPONPUOOPH! (IPUMEPBHI), ITEKTPUUECKUE TIPETOXPAHUTEIH; SJIEKTPOMArHmT,
JIEKTPOBUraTeNb MOCTOSHHOIO TOKA), HCHOJIb3Yys 3HaHUS O CBOWCTBaX (PM3NYECKUX SIBICHUH U
HeoOxoIuMble (hPU3NUECKHE 3aKOHOMEPHOCTH;

— pacno3HaBaTh MPOCThIE TEXHUUECKUE YCTPOWCTBA U U3MEPHUTENIbHbIE TPUOOPHI IO CXeMaM U
CXEMaTHYHBIM PUCYHKaM (SKHUJKOCTHBIN TEPMOMETP, TEPMOC, TICHXPOMETP, TUTPOMETP,

JIBUTaTeNlb BHYTPEHHETO CrOPaHUs, 3JEKTPOCKOII, pEOCTAT); COCTABIIATh CXEMBI JIEKTPUUECKUX
Lenel ¢ nocieoBaTeIbHbIM U apajuIeIbHbIM COEIMHEHUEM 2JIEMEHTOB, Pa3jinyasi yCIOBHbIE
0003HAYEHUSIIIEMEHTOB AIEKTPUUECKHX IIeTIeH;

— TPUBOJUTH MPUMEPHI/HAXOAUTh HH(YOPMAIHIO O PUMepax MPAKTUIECKOTO HCIIOIb30BaAHHS
¢u3nYecKuX 3HaHUH B TOBCEAHEBHOM KU3HU JUIs oOecriedeHus: 0€30IacHOCTH MPU 0OpalleH!H ¢
nprudopaMu U TEXHUYECKUMU YCTPONCTBAMU, COXPAHEHUS 3/I0pPOBbs U COOJIIOIEHNS HOPM
9KOJIOTMYECKOTO TIOBEJICHUS B OKPYKAIOLLEN CPELE;

— OCYIIECTBIISATh MOUCK MHPOpMAIHN PU3NYECKOTO coiep kaHusl B ceTu MIHTepHeT, Ha OCHOBe
UMEIOIINXCS 3HAaHUH U MyTEM CpaBHEHUS JIOTIOJTHUTENBHBIX MCTOYHUKOB BBIIEIATh HH(POPMAILIUIO,
KOTOpasi SIBJSIETCSI IPOTUBOPEUMBOI TN MOKET ObITh HEJOCTOBEPHOM;

— HCIIOJIb30BAaTh MPH BHITOJIHEHUH YU€OHBIX 3aJJaHUN HAYYHO-TIOMYJISIPHYIO JTUTEPATypy
(bu3nyecKorocoiep;kaHus, ClpaBOYHbIE MaTepUaIIbl, peCypchl ceTH MIHTepHeT; BiageTh npuéMamMmu
KOHCIIEKTHPOBAHUS TEKCTa, peoOpa3oBaHus HH(GOpMAIK U3 OJTHON 3HAKOBOM CUCTEMBI B JPYTYIO;
— co03/aBaTh COOCTBEHHbIE MICbMEHHBIE M KPAaTKUE YCTHBIE COOOIIeHUsI, 0000111ast HHGOpMAIUIO U3
HECKOJIbKUX UCTOYHUKOB (PU3MUECKOTO COIEpKaHMUsI, B TOM YUCIIE ITYOJIMYHO MPEICTABIAT
PE3yNbTAaTHIMPOEKTHON MIIH UCCIIEI0BATEIbCKON e TEIbHOCTH; IPU 3TOM I'PaMOTHO HCII0JIb30BATh
M3yYEHHBIN MOHATHIHBIN anmapar Kypca pU3UKH, CONPOBOXK/IATh BHICTYINICHUE MTPE3EHTAIMECH;

— TMIPH BBIIIOJIHEHUH YUEOHBIX ITPOEKTOB U MCCIEA0BaHNUN (PU3MUECKUX MPOIIECCOB pacIpenesaTh
0053aHHOCTH B I'PYIIIIE B COOTBETCTBHUHU C MIOCTABJICHHBIMU 3aJ]auaMU, CIIETUTH 32 BBINOJIHEHUEM
IUTaHAJEHCTBUI U KOPPEKTUPOBATH €T0, aI€KBATHO OLICHUBAaTh COOCTBEHHBIN BKIJIAJ] B IEATEIbHOCTD
TPYIIIIBL;BBICTPAaUBATh KOMMYHHKAaTHBHOE B3aUMOACHUCTBHUE, IPOSBIISISI TOTOBHOCTD pa3penaTh
KOH(JIMKTHI.

9 KJIACC
[IpenMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE JIOJIKHBI OTpakarh cHOPMUPOBAHHOCTD Y



00yJarOUXCAyYMEHU:
— HCIOJIB30BaTh NOHATHS: CUCTEMA OTCUETA, MaTepUalIbHAsI TOUKA, TPAEKTOPHS, OTHOCUTEIbHOCTh
MEXaHUYECKOT0 JBMXKEHUS, nedopmanus (ynpyras, JacTu4eckas), TpeHHue, LEeHTPOCTPEMUTENIBHOE
YCKOpEHHUE, HEBECOMOCTD U MEPETPY3KU; HEHTP THKECTH; aOCOMIOTHO TBEPOE TEJIO, IICHTP TAKECTH
TBEPJIOrO TeJla, pABHOBECHE; MEXaHUUYECKHE KOJleOaH!s U BOJIHBI, 3BYK, HH(PPA3BYK U YJIbTPA3BYK;
AJIEKTPOMArHUTHBIE BOJIHBI, IIKAJIA 3JICKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTD,
CIIEKTPBI UCITyCKaHMs U MOIJIOIIEHUS; albda, 6eTa U raMMa-u3J1ydeHusl, U30TOIIbI, 1epHas
JHEPreTHKA;
— PpasnuyaTh sBJIEHUs (PAaBHOMEPHOE M HEPABHOMEPHOE NPSMOJIUHENHOE JBUKEHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBUKEHHUE, CBOOOHOE NIaICHUE TEJ, PABHOMEPHOE JIBUYKEHUE 110
OKPY’KHOCTH, B3aUMO/ICHCTBHE TeJl, PEaKTUBHOE JIBUKEHUE, KOJIeOaTeIbHOE ABUKEHHE (3aTyXarolue
UBBIHY)KJICHHbIE KOJIeOaHHs), PE30HAHC, BOJIHOBOE JIBIKEHHE, OTPAKEHHE 3BYKA, IPSIMOIMHEHHOE
pacnpoCTpaHEHHUE, OTPAKEHUE U ITPEIIOMIICHUE CBETA, ITOJIHOE BHYTPEHHEE OTPAXKCHUE CBETA,
pasnoxeHue 0eoro cBeTa B CIIEKTP U CIIOKEHHE CIEKTPAIbHBIX IIBETOB, TUCIIEPCHS CBETA,
€CTECTBEHHAs PAJUOAKTUBHOCTh, BOSHUKHOBEHHE JIMHEHUATOr O CIIEKTPpa U3JIyYEHHMsI) TI0 ONUCAHUIO
UX XapaKTEPHBIX CBOICTB U HA OCHOBE OIIBITOB, IEMOHCTPUPYIOIIMUX JJaHHOE (PH3UUECKOE SBJICHUE;
— Ppacno3HaBaTh NPOSIBIIEHUE N3YUYEHHBIX (PU3MUECKUX SBJICHUN B OKpYXaroIlleM MUpe (B TOM YUCIIe
¢dbu3nvecKue SIBICHUS B IPUPO/IE: MPHIIMBBI U OTJIMBEI, ABIKEHHE TU1aHeT COTHEYHON CUCTEMBI,
PEaKTUBHOE JIBUYKEHHUE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB KUBOTHBIMH, 3€MIIETPSICEHHE,
ceificMMuYecKHe BOJIHBI, LIyHAMH, X0, [IBETa T€J, ONTHUYECKUE SBJIECHUS B IPUPOJE, OMOIOTHYECKOE
JefCTBUE BUJIUMOTIO, YIbTPa(HOIETOBOIO U PEHTI€HOBCKOTO U3TYy4eHUN; €CTECTBEHHBIH
panMoaKTUBHBINA (DOH, KOCMUYECKHE JIY4H, PAAHOAKTHBHOE H3IIydeHHE TPUPOTHBIX MUHEPAIOB;
JieicTBUE PalnOAKTUBHBIX M3JIyYE€HHH Ha OpraHKU3M YeJI0BEKa), IPU 3TOM [IEPEBOAUTH MPAKTHUECKYIO
3a/1a49y B y4eOHYIO, BBIICISATH CYIIECTBEHHBIC CBOMCTBA/IPU3HAKN (PU3UUYCSCKUX SIBIICHU;
— OIIUCBIBAaTh U3yUYECHHBIE CBOWCTBA Te U (PU3NYECKUE SBJICHUS, UCIIOJb3Ysl (pU3nUecKue BETUUUHBI
(cpenHsisi © MTHOBEHHAsI CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JBH)KEHUH, YCKOPEHHE, IEPEMEILIECHHE,
IyTh, YIJIOBasi CKOPOCTh, CUJIa TPEHUS, CUJIa YIIPYTOCTH, CHJIA TSKECTH, YCKOPEHHE CBOOOHOTO
MaJIeHMs], BEC TEJa, UMITYJIbC TEJa, UMITYJIbC CUJIbl, MEXaHWYECKasi padoTa U MOLIHOCTb,
MIOTEHLIMAJIbHASIPHEPT U TEJIA, TOAHIATOrO Ha/l MOBEPXHOCTHIO 3€MJIM, TIOTEHIIMAJIbHASL SHEPTUs
C)KAaTOM MPYKUHBI, KHHETUYECKasi YJHEPIHsl, [TOJIHAs MEXaHUYECKasi IHEPIHsl, IEPUOJT U YaCTOTa
KosieOaHMH, JUTMHA BOJIHBI, TPOMKOCTB 3ByKa U BbICOTAa TOHA, CKOPOCTh CBETA, ITOKa3aTelb
MIPEIOMJIEHUS CPE/Ibl); IPU ONMUCAHUU MTPABUIIBHO TPAKTOBATh (GU3NUYECKUIN CMBICI UCIIOJIb3YEMBIX
BEJIMYMH, 0003HAYCHMSI U eTMHULIBI (PU3NUYECKUX BEIHMUUH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE
JTaHHYIO (PU3MYECKYIO BEIUUHUHY C JPYTUMUBEINYMHAMEU, CTPOUTH I'paUKU N3YYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEINYMH;
— XapaKTepu30BaTh CBOWCTBA Tell, GU3NUYECKUE SBJICHUS U MTPOLIECCHI, UCTIOIb3Ys 3aKOH
COXPAHEHHUAIHEPI NN, 3aKOH BCEMUPHOTO TATOTEHHUS, IPUHLIUII CYNIEPIIO3ULUHU CUJI, IIPUHIIUI
oTHOocuTenbHOCTH ["anuiest, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUS UMITYJIbCa, 3aKOHBI OTPAXKEHUS U
IIPEIOMJIEHUS CBETA,3aKOHBI COXPAHEHHUS 3apsJ0BOI0 U MaCCOBOTO YHCEN NPU SACPHBIX PEAKIMSIX;
IIPU 3TOM JIaBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIIUCBHIBATH €I0 MAaTEMAaTUYECKOE
BBIPAXXECHHUE;
— 00BACHATH (PU3NYECKUE TIPOLECCH M CBOWCTBA TeJI, B TOM YHCJIE U B KOHTEKCTE CUTYyalui
IIPaKTUKO-OPUEHTHPOBAHHOT O XapaKTePa: BhIABIATH IPUYNHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH
00BsICHEHUE U3 2—3 JIOTUYECKUX IIAaroB € ONMOPOi Ha 2—3 U3y4YEHHBIX CBOMCTBA (PU3HUECKUX
ABJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;
— pemiaTh pacyE€THbIE 3a7a4u (ONMUparoIInecs Ha CUCTEMY U3 2— 3 ypaBHEHHI1), HCIIOJIb3YS 3aKOHBI
nuhopMyIIbl, CBSI3bIBAIONINE (PU3NYECKHE BEIUYHHBI: HA OCHOBE aHAJIM3a YCIIOBUS 33/1a4H 3alMChIBATh
KpaTKO€ YCJIOBHE, BBISIBIISITh HEJOCTAIOIIUE HIIM U30BITOUHbIE JaHHBIE, BEIOUPATh 3aKOHBI 1
(bopMyIIbI, HEOOXOTUMBIE JITISl pEILIEHUS], TPOBOIUTH PACUETHI U OLIEHUBATh PEATUCTUYHOCTD
MOJIYYEHHOT'0 3HAaYeHUS (PU3NUECKON BEITHUNHBI,
— pacmo3HaBaTh MpPOOJEMBbI, KOTOpble MOXHO pPELIUTh NPH HOMOIIM (U3NYECKHX METOOB;
UCIIOJIb3YSl ONMCAHME HCCIECJOBAHMSI, BBIIEIATh IMPOBEPSIEMOE MPEANOIOKEHUE, OLCHUBATh
IIPaBWIBHOCTB NOPSIIKAIPOBEACHNS UCCIIEJOBAHNS, AEIaTh BBIBOABI, HHTEPIPETUPOBATh PE3YJIbTATHI
HaOJIIOCHUI U OIBITOB;
— TMPOBOJUTH OMBITHI 110 HAOIIOACHUIO (PU3UUYECKUX SIBICHUHN UK (PU3NYECKUX CBOMCTB Tel
(u3y4yeHueBTOpOro 3akoHa HploTOHA, 3aKOHA COXpaHEHUs YPHEPTUH; 3aBUCHMOCTb NEpH0/Ia KoJeOaHmit
IIPYKUHHOTO MasTHUKA OT MAacChl IPy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTD OT aMILIUTYAbI
MaJIbIX KOJIeOaHuil; MPSMOIMHEHHOE paclpoCTpaHEHUE CBeTa, pPa3lioKeHHe OerIoro caeTa B



CIIEKTp; U3y4EHHE CBOWCTB M300PaKEHUS B IUIOCKOM 3€pKaJle U CBOMCTB N300pakeHMsI IpeIMETa B
cobuparorieit InH3e; HaOMI0IeHNE CIUIOMIHBIX U JTMHEHYATHIX CIIEKTPOB M3IIYUEHHS): CAMOCTOSATEIIBHO
coOupaTh YCTAaHOBKY M3 M30BITOYHOTO HAOOpa 000pyA0BaHUS; ONTUCHIBAThH X0/ OTIBITA U €T0
pe3yabTaThl, GOPMYITHPOBATH BHIBOKI;

— TPOBOJUTH IPU HEOOXOIUMOCTH CEPUIO MIPSIMBIX U3MEPEHUH, ONpeieiss CpeHee 3HaueHue
n3MepsieMoi BeTnuuHbI ((PoKycHOE paccTosTHUE COOMparoIel IMH3bI); 000CHOBBIBAThH BEIOOP
Croco0an3MePEeHM/U3MEPUTEIILHOTO TPUOOPA;

— TPOBOJUTH UCCIIEAOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BETMYUH C UCTIOIb30BAaHUEM MPSIMbIX
U3MepeHul (3aBUCUMOCTh IYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HauaJlbHOM
CKOpOCTH; TIepro/ia KojIeOaHU MaTeMaTHUECKOT0 MasiTHUKA OT JUIMHBI HUTH; 3aBUCIMOCTH yTJIa
OTpa)KEHMsI CBETA OT yIJla NaJIeHUs U yIila IPEIOMIICHHUS OT yIila MaJeHus): IIaHUpOBaTh
UCCIIEIOBAaHKE, CAMOCTOSITENIbHO COOMPATh YCTAHOBKY, (PMKCUPOBATH PE3yIbTATHI MOTYyICHHOM
3aBUCUMOCTU(U3NYECKUX BEJIMUYUH B BUE TaOIUL U rpaduKOB, JeIaTh BEIBObI 10 pE3yIbTaTaM
UCCIIE/IOBaHHS;

— MPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIMUUH (CPEIHSISI CKOPOCTh U YCKOPEHHE Tella
MPUPABHOYCKOPEHHOM JBM)KEHUH, YCKOPEHUE CBOOOIHOTO MACHHS, )KECTKOCTD TPY>KUHBI,
KOA(Q(QHULIMEHT TPEHUs CKOJIbXKEHUS, MEXaHU4YecKast padoTa U MOIIHOCTb, YaCTOTa U IEPUO]T
KoJIeOaHUH MaTeMaTHYECKOTO U MPYKUHHOTO MassTHUKOB, ONITUYECKAsl CHJIa COOMPArOIEeH TNH3BL,
PalMOaKTUBHBINA (DOH): INIAHUPOBATh U3MEPEHUS; COOUPATh HIKCIEPUMEHTAIbHYIO YCTAHOBKY U
BBITIOJIHATH U3MEPEHHUSI, CIIEYs PEAIOKEHHON HHCTPYKINH; BRIYMCIIATH 3HAYEHUE BETMUYNHBI U
aHAJIM3UPOBATh MOJyYCHHbIE PE3YJIbTATHI C YIETOM 3aJaHHOM MOIPEIIHOCTH U3MEPEHUH;

— COOJI0aTh MpaBUIIa TEXHUKH 0€30ITaCHOCTH MPH padoTe ¢ J1abopaTOpHBIM 000PYIOBaHUEM;

— PpasauyaTh OCHOBHBIE IPU3HAKU U3YyYEHHBIX (PU3NUECKUX MOJIEICH: MaTepralibHas TOUKa,
a0COIIOTHO TBEPAOE TEJIO, TOUYSUHBIA HCTOUHUK CBETA, Y4, TOHKAs JIMH3a, ITaHETapHAs MOJIEIb
aToMa,HYKJIOHHAasi MOJIeJIb @aTOMHOTO S/pa;

— XapaKTepU30BaTh MPUHIIMIIBI IEHCTBUS N3YUYEHHBIX TPUOOPOB U TEXHHUYECKUX YCTPOMCTB C
OIOPOIHA UX ONHUCAHMS (B TOM YHUCIIE: CIIUJOMETP, TaTUUKU MOJ0KEHHUS, PACCTOSIHUS U YCKOPEHHUS,
pakeTa, 3X0JI0T, OYKH, IEPUCKOTI, (hoToanmapar, ONTHIYECKUE CBETOBOIBI, CIIEKTPOCKOII, JI03UMETD,
Kamepa Bunbcona), ucronb3yst 3HaHUs O CBOMCTBAX (PU3NYECKUX SIBIEHUI U HEOOXOIUMbIE
¢busnveckne 3aKOHOMEPHOCTH;

— HCIIOJIb30BaTh CXEMbI U CXEMaTHUHbIE PUCYHKU U3YYEHHBIX TEXHUYECKUX YCTPOUCTB,
M3MEPUTENBHBIX PUOOPOB M TEXHOJIOTHYECKUX MPOIIECCOB MPH PEIICHUH yUeOHO-TIPAKTHIECKUX
3a]]a4;0NTUYECKHE CXEMBI JIsl IOCTPOCHUS M300paKeHUH B IIJIOCKOM 3epKajie U coOuparomiei TuHse;
— TPUBOJUTH MPUMEPHI/HAXOAUTh HH()OPMAIHIO O TIPUMEpaxX MPAKTUIECKOTO HCIIOJIb30BAHUS
¢u3nUecKux 3HaHUH B TOBCEAHEBHOM KU3HU JUI oOecriedeHus: 0€30IacHOCTH MPU 0OpalleH!H ¢
puOO-pamMH U TEXHHUECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3I0POBBSI U COOITIOICHHSI HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPY)KAIOIIEH Cpe/e;

— OCYILIECTBIATH MOMCK MH(pOpMAIMK (PU3NYECKOTO cofep)KaHus B ceTH MHTepHeT,
CaMOCTOSITETLHO(DOPMYITHUPYS TIOUCKOBBII 3a1pOC, HAXOAUTh IYTH ONPEACICHHS JOCTOBEPHOCTH
MOJTy4eHHOM HH(OpMAIMM HA OCHOBE UMEIOIIUXCS 3HAHUH U JIOTIOJIHUTENIbHBIX HCTOYHUKOB;

— WCIIOJIB30BaTh MPH BHITIOJTHEHUH YUYE€OHBIX 3aJJaHUi HAYIHO-TIOMYISIPHYIO JTUTEPATypy
¢bu3nyecKorocoiepKanHus, CipaBOYHbIE MaTepUaIIbI, pecypchl ceTu IHTepHeT; BiaeTh NpuéMaMu
KOHCIIEKTHPOBaHUS TEKCTa, peoOpa3oBaHus HH(GOpMAIK U3 OTHON 3HAKOBOH CHCTEMEI B JPYTYIO;
— co3JaBaTh COOCTBEHHbIE MMCHbMEHHBIE U YCTHBIE COOOIIEHHS HA OCHOBE MH(pOPMAILIUU U3
HECKOJIbKUX UCTOYHUKOB (PH3MUECKOTO COACPIKaHMUs, TyOITMYHO MPEICTABIATH PE3yIbTaThl
MIPOEKTHOMMIINA UCCIIEI0BATEIbCKON AEATENbHOCTH; TIPU 3TOM I'PaMOTHO UCIOIb30BATh U3yYESHHBIH
MOHATUIHBIN armapaTt H3y4aeMoro paszziesna (GU3uKH U CONMPOBOKAATH BRICTYIUICHHE TIPE3CHTAIHEH C
y4€TOM 0COOEHHOCTEH ayJJUTOPUN CBEPCTHHUKOB.



TEMATHYECKOE IINITAHUPOBAHUE

7 KJIACC
Ne HammeHoB KosmnuecTBO 4acoB Hdara | Buasl gesateJbHOCTH Buasbi, JaekrponHnsblie (ungpoBbIe)
n/ |aHHe Beer | KoHTpos | npakTue | 13Y'e dopmbl o0pa3oBaTeJIbHbIE pecypChl
n  |pa3fesoB M o LHEIE CKHe HUA KOHTPOJI
rem padoTel | paGoTHhI i
nporpamMmm
bl
Paznen 1. ®usuka v €€ poJib B IO3HAHUM OKPYKAKOLIEro MUpa
1. |®u3uka — Hayka2 0 0 BrisiBeHue paznnyuii Mexxay GU3n4ecKuMU U VerHbIi http://school-collection.edu.ru
1. lompupoae XUMUYECKUMHU IpeBpamenusmu (MC — oTIpoc; http://fcior.edu.ru
XUMHS); http://www .fizika.ru
PacnoznaBanue u knaccuduxanus http://college.ru/fizika/
(bu3nUeCcKuX SABICHHI: MEXaHHIECKHUX, http://www.school.mipt.ru
TEMJIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U http://kvant.mccme.ru/ http://www.e-
CBeTOBBIX; HaOmroieHue u onucanue science.ru/physics http://nano-
(hU3nUeCKuX SBIICHHUI; edu.ulsu.ruhttp://www.all-
fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/
1. |[dusuueckue 2 0 1 OnpezaeneHre UEHbI JeICHUS IIKaIbI YcTHEBIIT http://school-collection.edu.ru
2. [BeITMYMHBI HM3MEPHUTEIIBHOrO Mpudopa; OTIpOC; http://fcior.edu.ru
naboparo | http://www.fizika.ru
pHast http://college.ru/fizika/
pabortaNel | http://www.school.mipt.ru
; http://kvant.mccme.ru/ http://www.e-
science.ru/physics http://nano-
edu.ulsu.ruhttp://www.all-
fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/
1.3 |[EcTecTBeHHO- 2 0 1 BriBrKeHHE TUIIOTE3, OOBSACHSIONIUX MPOCThIE | YCTHBIN http://school-collection.edu.ru
HAY4YHBIA MeTO/ SIBIICHUS, HAIIPUMEP:— II0YEMY OCTAHABJIMBAETCS | OIIPOC; http://fcior.edu.ru
MO3HAHUA JBIJKYIIEECs 110 TOPU3OHTAIBHOM MOBEPXHOCTH | 1abopato http://www.fizika.ru
TEJIO;— MOYEMY B JKapKYIO ITOTOJy B CBETIION pHas http://college.ru/fizika/
oeXae MPOXIagHeN, yeM B TEMHOM; paborta http://www.school.mipt.ru
[Ipennoxxenue crmocoOOB MPOBEPKU TUIIOTES; No2; http://kvant.mccme.ru/ http://www.e-

IIpoBeaeHue ucciea0BaHus MO MPOBEPKE KAKOU
100 THIOTE3bI, HA[PUMED: AJATBHOCTH MOJIETA
[IapUKa, MYIEHHOT0 TOPU30HTAIBHO, TEM

science.ru/physics http://nano-
edu.ulsu.ruhttp://www.all-
fizika.com/




0oJpIre, 9eM OOJTBITIe BBICOTA ITYCKA, http://interneturok.ru/ru
ITocTpoeHue nMpocTeHuXx Moieaeh PU3MIECKUX http://elkin52.narod.ru/
SBJICHHUH (B BUIC PUCYHKOB HJIA CXEM), HAIIPUMED http://www.all-fizika.com/
najeHue npeaMera; IpsIMoJnHeHoe
pacupocTpaHEHHUE CBETa;
Mtoro mo pazneny 6
Pazgen 2. [lepBoHavajibHble CBE€HHS O CTPOEHUH BellleCTBa
2. |CtpoeHnue 1 0 0 Hab6nronenue u uHTEpIIpeTanus ONbITOB, YcTHBII http://school-collection.edu.ru
1. [BemecTBa CBHUICTEILCTBYIOIIUX 00 aTOMHO- OIIPOC; http://fcior.edu.ru
MOJIEKYJISIPHOM CTPOEHUH BEIIECTBA: OTBITHI C http://www .fizika.ru
pacTBOPECHUEM PA3JIMIHBIX BEIIECTB B BOJIC; http://college.ru/fizika/
OreHka pa3MepoB aTOMOB M MOJIEKYJI C http://www.school.mipt.ru
UCIoNb30BaHueM (oTorpaduid, MOTydeHHBIX Ha http://kvant.mccme.ru/ http://www.e-
aTOMHOM CHJIOBOM MHUKpockone (ACM); science.ru/physics http://nano-
OmnpeneneHue pa3MepoB MaJbIX TeIl; edu.ulsu.ruhttp://www.all-
fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/
2. /IBm:keHHne U 2 0 1 HaoOmronenue u 00bsIcHEHHE OPOYHOBCKOTO YcrHbIit http://school-collection.edu.ru
2. |B3aumojeiicTBue JIBWKEHUSA U siBIeHUS qud Qy3um; OTIPOC; http://fcior.edu.ru
YacTHII BellecTBa [IpoBenenve u 0OBICHEHNUE OMBITOB 11O nabopato | http://www fizika.ru
HaOJFOJICHUIO TETUIOBOT'O PACITUPEHHUS Ta30B; pHast http://college.ru/fizika/
[IpoBenenue u 0OBSICHEHHE OMBITOB TIO pabora http://www.school.mipt.ru
00HapY>KEHHUIO CHJI MOJIEKYJISIPHOTO Ne3; http://kvant.mccme.ru/ http://www.e-
MNPUTSHKCHUS U OTTATKUBAHUS, science.ru/physics http://nano-
edu.ulsu.ruhttp://www.all-
fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/
2. |ArperaTtHbie 2 0 0 Ornucanue (¢ UICIIOJIB30BaHUEM ITPOCTHIX YcTHBII http://school-collection.edu.ru
3. |cocTosTHUS MOJIeJiei) OCHOBHBIX Pa3IUIHUN B CTPOCHUH OTIpOC; http://fcior.edu.ru
BellecTBa ra3oB, KUJAKOCTEH U TBEPIBIX TET; camocTtoste | http://www.fizika.ru
OO0bsicHEHHE MaJIOH CKUMAEMOCTH JKUJIKOCTEH U | JIbHAsS http://college.ru/fizika/
TBEPIBIX TEJ, OOIBIION CKUMAEMOCTH Ta30B; pa6ora Nel; | http://www.school.mipt.ru
OO0bsicHeHHEe coXpaHeHUs (HOPMBI TBEPABIX TEI U http://kvant.mccme.ru/ http://www.e-
TEKy4eCTH XUAKOCTH; [IpoBeaeHne onbITOB, science.ru/physics http://nano-
JIOKa3bIBAIOLINX, YTO B TBEPJOM COCTOSIHUU BOJIbI edu.ulsu.ruhttp://www.all-
JacTUIIBI HAXOMSATCS B CPETHEM ATBIE IPYT OT fizika.com/
Ipyra (IUIOTHOCTh MEHBIIIE), YEM B KHIAKOM; http://interneturok.ru/ru
Y cTaHOBJIEHHE B3aMMOCBS3H MEXKY http://elkin52.narod.ru/




0COOCHHOCTSIMHU arperaTHbIX COCTOSIHUI BOJIbI
U CYIECTBOBAaHNEM BOIHBIX opranu3MoB (MC
—Ouonorus, reorpadus);

http://www.all-fizika.com/

MToro o pasaeiny
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Pazgen 3. JIBusKeHHE H

B3auMoAelicTBHE Te

3. Mexanudyeckoe |3 0 1 UccnegoBanue paBHOMEPHOTO ABMXXCHHUS U YcerHbriit http://school-collection.edu.ru
1. |lnBuKeHME OIIpENICIICHUE €T0 IPU3HAKOB; OTIpoC; http://fcior.edu.ru

Hab6mromenre HepaBHOMEPHOT'O IBUKCHUS 1 nmaboparo http://www .fizika.ru

ompeereHne ero OTIINYHI OT paBHOMEPHOTO pHas http://college.ru/fizika/

JIBMKEHUS; paboTta http://www.school.mipt.ru

Pemenne 3amay Ha onipeiesieHne My TH, Ne4; http://kvant.mccme.ru/ http://www.e-

CKOpPOCTH ¥ BPEMEHH paBHOMEPHOT'O science.ru/physics http://nano-

JIBUOKCHUS, edu.ulsu.ruhttp://www.all-

Amnanmn3s rpaduKOB 3aBUCHUMOCTH ITYTH U CKOPOCTH fizika.com/

OT BPEMEHU; http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/

3. Uuepuus, 4 1 1 OO0bsicHEHHE U IPOTHO3UPOBAHUE SIBJICHUM, YcTHBIN http://school-collection.edu.ru
2. macca, 00YCJIOBIICHHBIX HHEPIIUCH, HAIPUMED: YTO OIIpOoC; http://fcior.edu.ru
MJI0THOCTH MPOUCXOIUT IIPU TOPMOKECHUH HUITU PE3KOM naboparo http://www.fizika.ru

MaHEBpPE aBTOMOOUIIS, TOYEMY HEBO3MOKHO pHast http://college.ru/fizika/

MTHOBEHHO TIPEKPaTUTh JBIKEHHUE Ha pabora http://www.school.mipt.ru

BEJIOCUIIE/IC UM caMOKaTe U T. 1I.; No5; http://kvant.mccme.ru/ http://www.e-

[IpoBeneHue u anaau3 ONBITOB, KOHTpONb | science.ru/physics http://nano-

JIEMOHCTPHUPYIOIINX H3MEHEHUE CKOPOCTH Has edu.ulsu.ruhttp://www.all-

JIBI)KCHHUS Tella B pe3ysibTaTe NelCTBHs Ha Hero | pabora fizika.com/

JIpyTux Tei; Pemenve 3amgad Ha onpeneneHne Nel; http://interneturok.ru/ru

Macchl Teja, ero 00bEMa U INIOTHOCTH; http://elkin52.narod.ru/

[IpoBenenne u aHaau3 ONBITOB, http://www.all-fizika.com/

JIEMOHCTPHUPYIOIUX 3aBUCHMOCTh H3MEHCHHUS

CKOPOCTH TeJia OT €ro Macchl IpH

B3aUMOJICHCTBUH TEIL.

N3mepeHne Macchl Tella pa3IndHbIMU CIIOCO0aMHU;

Ornpezenenne IIOTHOCTH TeJla B pe3yibTaTe

M3MEPEHHsI €ro Macchl 1 00bEMa;

3. (Cuna. Buael cua (14 1 2 N3yueHnne B3anMoIeCTBUS KaK MPUYUHBI VYcerHbIN http://school-collection.edu.ru
3. HA3MEHEHUS CKOPOCTH TEJIa UIIU €r0 OIIpoc; http://fcior.edu.ru
nedopMmaruy; nmaboparo http://www.fizika.ru

Onucanune peasTbHBIX CUTYaIIHi pHas http://college.ru/fizika/

B3aUMOJICUCTBUS TEJI C IOMOLIBIO MOJIENIEH, B pabora http://www.school.mipt.ru

KOTOPBIX BBOAUTCS MIOHATHE U U300pakKeHHE Ne6; http://kvant.mccme.ru/ http://www.e-




cuibl;, M3ydeHne cuiibl ynpyrocTH.
HccnenoBanue 3aBUCUMOCTH CHUITBI YIIPYTOCTH
OT YJUIMHEHHS PE3UHOBOTO IIHYpa HIIH
MPY>KUHBI(C TOCTPOCHUEM T'padrKa);

AHanu3 IpaKTUYeCKUX CUTYaIllHi, B KOTOPBIX
MPOSIBIISIETCS I CTBHE CHITBI YIIPYTOCTH
(ympyrocts Msi4a, KpOCCOBOK, BETOK JIepeBa U
IIp.); AHaIN3 MPaKTHYECKUX CUTYyaIuH, B
KOTOPBIX MPOSIBISIETCS AEHUCTBUE CHUITBI
yrpyrocta (yIpyrocts Msi4a, KpOCCOBOK,
BETOK JIepeBa U Ap.); AHAIN3 CUTyaIluid,
CBSI3aHHBIX C SBJICHUEM TATOTCHHUSI.
OOBsacHeHrEe OpOUTATLHOTO IBUKEHUS TUTAHET
C UCITIOJIB30BAaHUEM SBJICHHUS TATOTCHHUS U
3akoHa uHepuu (MC — acTpoHOMUSA).;
N3mepenne Beca Tena ¢ TOMOIIBIO TUHAMOMETPA.
O06ocHOBaHME ATOTO CIIOC00a U3MEPCHHS;
Ananus u MOACIUPOBAHUC ABJICHUS
HEBECOMOCTH; DKCIIEPUMEHTAITHHOE
MOJIydeHHUE TPaBUIIa CIIOKECHHSI CHIL,
HaIPaBIICHHBIX BAOJIb OJTHOU MIPSMOM.
OnpeneneHue BeIMYUHbBI PaBHOJACUCTBYOLIEH
CHII;

I/I3yquHe CUJIBbI TPCHHA CKOJBXXCHUA U CUJIIbI
TpeHwus oKost; MccnenoBanue 3aBUCUMOCTH
CHUJIBI TPEHHS OT Beca Tejia U CBOWCTB
TPYILLHUXCS TIOBEPXHOCTEM;

Pemenue 3a7a4 ¢ ucroiab3oBanueM Gopmyi st
pacuéTa CUIIBI TSIKECTH, CHIIBI YIIPYTOCTH, CHIIBI
TpEHUS,

nabopato
pHas
pabora
Ne7;
KOHTPOJIb
Has
pabora
No2;

science.ru/physics http://nano-
edu.ulsu.ruhttp://www.all-
fizika.com/

http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/
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Paznmen 4. JlaBiaeHune TBEPABIX TeJl, ;KMAKOCTEl U ra3oB




4. /laBaenue. AHanu3 1 00BSICHEHNE OTBITOB U MPAKTUYECKUX | Y CTHBIN http://school-collection.edu.ru
l. [Mepenaua CUTYyallMi, B KOTOPBIX IPOSIBISAETCS CUila OIpoc; http://fcior.edu.ru
maBJieHUs JIaBJICHUS, http://www .fizika.ru
TBEPABIMHU O6ocHOBaHME CIOCOOOB YMEHBILICHUS U http://college.ru/fizika/
TeJaMHu, yBEIIMUEHUS JaBlieHus; M3yduenue http://www.school.mipt.ru
SKHAKOCTAMHU U 3aBUCUMOCTH JIaBJICHUs T'a3a OT 00bEMa 1 http://kvant.mccme.ru/ http://www.e-
razamu TemnepaTtypsl; I3ydueHne ocoO0eHHOCTe | science.ru/physics http://nano-
nepefayn JaBJIeHUsS TBEPIBIMU TEJIaMH, edu.ulsu.ruhttp://www.all-
SKUIKOCTSIMU U razamu. OO00OCHOBaHUE fizika.com/
pe3yJIbTaTOB OMBITOB OCOOCHHOCTSIMH http://interneturok.ru/ru
CTPOCHUS BEIIECTBA B TBEPIAOM, KUJKOM U http://elkin52.narod.ru/
ra3000pa3HOM COCTOSTHUSX; http://www.all-fizika.com/
DKCHEPUMEHTAJIBHOE 10Ka3aTeNIbCTBO
3akoHa Ilackans; Pemenue 3agau Ha
pacy€r naBieHUS TBEPIOTO TEIA;
4. laBnenue HccnenoBanne 3aBUCUMOCTH JABJICHUS JKUIKOCTHU| Y CTHBIN http://school-collection.edu.ru
2. PKMIKOCTH OT IITyOMHBITIOTPYKEHUS ¥ TUIOTHOCTH OTIPOC; http://fcior.edu.ru
KUIKOCTH; KOoHTpoJb | http://www.fizika.ru
HaG6nronenne n oObsicHeHne Has http://college.ru/fizika/
TUJIPOCTATUYECKOTrO TTapagoKca Ha OCHOBE pabora http://www.school.mipt.ru
3akoHa [lackas; Ne3; http://kvant.mccme.ru/ http://www.e-
NzydeHune cooOmarommxcs cocy/ioBs; science.ru/physics http://nano-
Pemenne 3amau Ha pacuér JaBIEHUS edu.ulsu.ruhttp://www.all-
s)kunkocTtu; OObICHEHUE TPUHITUTIA fizika.com/
JIECTBUS TUJPABINYECKOTO Mpecca; http://interneturok.ru/ru
AHanu3 v 00bSICHEHHE MTPAKTHYECKUX CUTYyaIui, http://elkin52.narod.ru/
JIEMOHCTPUPYIOIIUX MPOSBICHUE JABJIECHHS http://www.all-fizika.com/
JKUJKOCTH U 3akoHa [lackais, HanmpumMep
MPOIIECCOB B OPTaHU3Me MPH TITyOOKOBOTHOM
HeIpssHun (MC — 6uosnorus);
4. |ATMocdepHoe DKCcepUMEHTaATbHOE O0OHAPYKCHIE YcTHBIN http://school-collection.edu.ru
3. |naBieHmne aTMOC(EpHOTo AaBICHUS; OTpoc; http://fcior.edu.ru

AHanu3 1 00BSICHEHUE OIBITOB U TPAKTUYCCKUX
CUTYyaIluM, CBSI3aHHBIX CJIEUCTBUEM
aTMOC(EpHOTO JaBIICHHUS;

OOBsCHEHHE CYIIECTBOBAaHUS aTMOC(hEphI Ha
3eMJie 1 HEKOTOPHIX IJIAHETaX W e
OTCYTCTBHS Ha ApyruX mranerax u Jiyne (MC

http://www fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/ http://www.e-
science.ru/physics http://nano-
edu.ulsu.ruhttp://www.all-




—reorpadusi, acTpOHOMHUS);
OO0bsicCHEHNE U3MEHEHUS TIOTHOCTH
aTMocdepsI ¢ BBICOTOW M3aBUCUMOCTH
aTMOC(epHOTro JAaBJICHHS OT BBICOTHI;
Pemenue 3amay Ha pacuét atMmocdepHOro
naBiieHUs; I3yueHue ycTponcTBa
OapoMeTpa aHepouna;

fizika.com/
http://interneturok.ru/ru

http://elkin52.narod.ru/
http://www.all-fizika.com/

4. |leticTBHE 7 1 1 DKCIEpUMEHTAIIBHOE 0OHAPYIKEHUE JCHCTBUS YcerHbriit http://school-collection.edu.ru
4. bkuakocTH u JKAJIKOCTH Y ra3a HaIIOTPYKEHHOE B HUX TEJIO; 0TIPOC; http://fcior.edu.ru
rasa Ha OmnpeneneHre BRITATKUBAIOIIEH CHITHI, nabopato http://www.fizika.ru
MOrpy:xéHHoe B JIeWCTBYIOIIEH Ha TeJ0, TOTPYKEHHOE B pHas http://college.ru/fizika/
HUX TeJIO KUIKOCTB; pabora http://www.school.mipt.ru
[IpoBenenne n 0OCyXIEHHE OMBITOB, Ne8; http://kvant.mccme.ru/ http://www.e-
JIEMOHCTPHUPYIOIINX 3aBUCUMOCTH KOHTpOJIb | science.ru/physics http://nano-
BBITAJIKUBAIOIIEN CHUIIBI, IEHCTBYIONIEH Ha TEJIO B | Had edu.ulsu.ruhttp://www.all-
JKUJKOCTH, OT 00bEMa MOTPYy>KEHHOH B pabota fizika.com/
JKUIIKOCTB YAaCTHU TeJIa M OT IUIOTHOCTH Ne4,; http://interneturok.ru/ru
XuakocTy; MccnemoBanue 3aBUCUMOCTH Beca http://elkin52.narod.ru/
Tela B BOJIE OT 00BbEMA MOrPYKEHHOU B http://www.all-fizika.com/
XKUJKOCTh YaCTH TeJa;
Pemenue 3a1a4 Ha NPYMEHEHHUE 3aKOHA
Apxumesia v yCTIOBUS TUIaBaHUS TE;
Toro no pazaeny 21
Pazgen 5. Pa6oTa 1 MOIIHOCTB. DHEpPrusa
5. |PaGoTa n 3 0 0 OKCIEpUMEHTAIBHOE ONIPEEICHUE VcTHBII http://school-collection.edu.ru
. MmomnocTHL MEXaHUYECKOU PabOThI CHIIBI TSKECTH IIPH OIIpOC; http://fcior.edu.ru

TaJICHUH Tejla ¥ CUJIBI TPEHUS TIPU
PaBHOMEPHOM IEpEMEIIEHUH Tea M0
TOPHU30HTAJIbHON TOBEPXHOCTH;

Pacuét momHOCTH, pa3BUBaeMOM NpH
noabpEéMe I10 JISCTHHUIlS; Pemenne 3agad Ha
pacuy€T MexaHM4eCKOH padOTHI U MOIIHOCTH;

http://www fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/ http://www.e-
science.ru/physics http://nano-
edu.ulsu.ruhttp://www.all-
fizika.com/

http://interneturok.ru/ru

http://elkin52.narod.ru/
http://www.all-fizika.com/




5. [[IpocTsie 5 2 OnpeneneHne BEIMTPHINIA B CUIIE IPOCTHIX VYcrHBIN http://school-collection.edu.ru
2. MexaHU3MBI MEXaHU3MOB Ha IIpUMeEpE pbluara, OABUKHOTO U | OIIPOC; http://fcior.edu.ru

HETIOABMKHOTO OJIOKOB, HAKJIIOHHOM IIJIOCKOCTH; | JabopaTo http://www .fizika.ru

HccnenoBanue yciaoBus paBHOBECHS pbIyara; pHas http://college.ru/fizika/

OO6HapyKeHre CBOMCTB MPOCTHIX MEXaHU3MOB B | paboTa http://www.school.mipt.ru

Pa3IUYHBIX HHCTPYMEHTAX U MPUCTIOCOOIeHnsAX, | Ne9; http://kvant.mccme.ru/ http://www.e-

WCIIONIb3yeMBIX B OBITY M TEXHUKE, A TAK)KE B nabopato science.ru/physics http://nano-

JKUBBIX opranu3zMax (MC — Ouomnorus); pHad edu.ulsu.ruhttp://www.all-

DKCEPUMEHTATBHOE T0KA3aTEIILCTBO pabora fizika.com/

paBeHCTBa pabOT NPHUMPUMEHEHHUH MMPOCTHIX NelO; http://interneturok.ru/ru

MEXaHU3MOB; http://elkin52.narod.ru/

Onpenenenne KITJ] HAKIOHHOM MIIOCKOCTH; http://www.all-fizika.com/

Pemenue 3a1a4 Ha MpUMEHECHHE TPaBUIIa

paBHOBecus pbruara u Hapacu€t KII1/;

5. Mexannueckas (¢4 1 DKCIepUMEHTAILHOE ONpPEeAcICHUE YcrHbIi http://school-collection.edu.ru
3. pueprus M3MEHEHHS! KHHETUYECKOHN U MOTEeHIINATBHON OTIPOC; http://fcior.edu.ru

SHEpIuu TeJsa MpHU ero CKaTbIBaHUHU M0 nabopato | http://www fizika.ru

HaKJOHHOU IJIOCKOCTH; pHast http://college.ru/fizika/

DopMyJIMPOBaHHE Ha OCHOBE MCCIIENOBaHUSA pabora http://www.school.mipt.ru

3aKOHA COXPAHEHUA MEXaHUYECKON YHEPIun; Nell; http://kvant.mccme.ru/ http://www.e-

OO6cy>xaeHue rpaHul IPUMEHUMOCTH 3aKOHa KOHTpOJIb | science.ru/physics http://nano-

COXpaHeHUs dHepruu; Pemenue 3agad ¢ Hast edu.ulsu.ruhttp://www.all-

WCIIOJIb30BaHUEM 3aKOHA COXPAHCHHS pabora fizika.com/

SHEpruu; Ne5; http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/

Toro 1Mo pazaeny: 12

PezepBHOE Bpems 3

OBUIEE 68 11
KOJIMYECTBO

UACOB I1O

I[TPOI'PAMME




8 KJIACC

pa3HYHEBIX BEIIECTB B BOJIE;
Pemrenne 3amad mo oIieHUBaHHUIO KOJIMIECTBA
ATOMOB FJTA MOJICKYJI B eJUHUIE 00hEMA BEIIECTBA;
AHanu3 TeKcTa IPEBHUX aTOMHUCTOB (Hapumep,
(dparmenTa mosmsl JIykperus «O npupojie Bemei)
C M3JI0’)KEHHEM 000CHOBaHUI aTOMHOM I'MIIOTE3BI
(cMmbIcoBOC uTeHUE). OLIeHKa YOS IUTEIbHOCTH
3TUX 000CHOBAHUIA;

OO0bscHeHNEe OPOYHOBCKOTO IBIKCHUS, SIBJICHUS
mudpy3un pazTuauil MeX1y HUIMHU Ha OCHOBE
TTOJIOKEHUH MOJICKYJISIPHO-KUHETHIECKON TeOpHH
CTPOCHUS BEIIECTBA;

OOBsiCHEHHE OCHOBHBIX Pa3IUIHil B CTPOCHUH
ra3oB, )KUAKOCTEH U TBEPIBIX TEJN C
HCITOJIb30BaHUEM MOJIOKEHUH MOJIEKYJIIPHO-
KMHETHYECKOH TEOPUHU CTPOCHHUS BEIECTRA;
IIpoBeneHnE OMBITOB MO BHIPAITUBAHUIO
KPHCTAJIIOB MIOBAPEHHON COJIM MIIH caxapa;
IIpoBenenue u 00BICHEHUE OTIBITOB,
JIEMOHCTPUPYIOIINX KAMWIISIPHBIC SIBICHUS U
SIBJICHUE CMAYUBaHUSI;

OOBsICHEHHE POIU KATTHJUTSIPHBIX SIBICHUN IS
MOCTYIUIEHUS BOJBI B opranusm pacteHuit (MC —
ouoiorus);

Habnronenue, nmpoBeieHue u 00BSICHEHUE OITBITOB
10 HaOJIFOICHHUIO TEIIOBOTO PACIIUPEHUS T'a30B,
KUIKOCTEN U TBEPJBIX TEIT;

OO0bsicHEeHNE COXpaHEeHHS 00hEMa TBEPIBIX Te,
TEKY4YECTH XKUAKOCTH (B TOM YHUCJIIE, PA3HUIIHI B
TEKYYECTH JUIsl pa3HBIX KUAKOCTEH), JaBICHUS ra3a;
[IpoBeneHme ONBITOB, AEMOHCTPUPYIOIINX
3aBHCHMOCTD JaBJICHUS BO3AyXa OT ero o0béMa u
HarpeBaHMUs WIH OXJIAXKICHUS, U X

00BsICHEHHE Ha OCHOBE aTOMHO-MOJICKYJISIPHOTO

Ne | HaumeHnoB Koaun4yecTBO 4acoB Jara Buabl aeiTeJIbHOCTH Buaml, DyekTpoHHbIE (LN (ppPOBHIE)
n/ | anue H3Yy4YeH ¢opmbl oOpa3oBaTe/ibHbIE pecypchl
BCer | KOHTPOJIb | MIpaKTH4ec
n | pa3gejoB u ust KOHTPO
0 HbIE KHe
TemM Js
padoTsl padoTsl
nporpamMm
bl
Paznen 1. TenJioBble siBJIeHUSA
1.1| CTtpoenue u 7 0 0 Ha6uroienue n nHTEpHIpETays ONBITOB, VYcrHbli http://school-collection.edu.ru http://fcior.edu.ru
cBoiicTBa CBUETENBCTBYIONINX 00 aTOMHO-MOJIEKYJISIPHOM
BeIeCTBa CTPOCHMH BEIIECTBA: OIBITHI C PACTBOPEHHEM OTIPOC; http://www.fizika.ru http://college.ru/fizika/

http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics http://nano-
edu.ulsu.ru

http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/ http://www.all-
fizika.com/




YYEHHUS;
AHanu3 NpakTUYECKUX CUTYaLIHUH, CBSI3aHHBIX CO
CBOMCTBAaMU Ir'a30B, JKUAKOCTEN U TBEPABIX TEI;

1.2

TenyoBblie
npouecchl

21

OO0ocHOBaHHE MIPaBUII H3IMEPEHUS TEMIIEPATYPHI;
CpaBHEHHE Pa3IUIHBIX CIIOCOOOB H3MEPEHUS U
IIKAJI TEMIIEpaTyPhl;

HaoOmronenune n o0bsICHEHHE OIBITOB,
JIEMOHCTPHUPYIOIINX H3MEHEHNE BHYTPEHHEH
SHEPTHH Teja B pe3yibTaTe TeIUIoNepeaadn

¥ pabOThI BHEIIIHUX CHUJ;

HabnroneHue u 00bSICHEHHE OIBITOB, 00CYXICHUE
MPAKTHYECKUX CUTYAIH, JEMOHCTPUPYOIINX
pa:uquLIe BU/IbI Tennonepeﬂa‘ﬂ/l:
TeHHOHpOBOI[HOCTI), KOHBCKIIHIO, I/I3J'Iy‘-IeHI/Ie;
HccnenoBanue siBJICHUS TEIIOO0OMEHA IPH
CMEIITNBAHNH XOJIOJHOH U rOpsiaeil BOIHI;
HabnroneHnne ycTaHOBICHHS TETUIOBOTO paBHOBECHS
MEXAY ropsiued U X0JIOJHOW BOJIOH;
Omnpenenenne (M3MepeHNE) KOTUICCTBA TEIUIOTHI,
TTOJTY4YE€HHOT'O BOJIOH MPH TEINIOOOMEHE C HAaTPETHIM
METAJIJNINYCCKUM HI/IHI/IHI[I)OM;

Onpenenenne (MU3MepeHUE) YIASIbHON
TEIIOEMKOCTH BEIIESCTBA;

PeI_HeHI/Ie 3a1a4, CBA3aHHBIX C BBIYUCJICHUECM
KOJIMYECTBA TCIJIOTHI U TeHHOéMKOCTI/I HpI/I
TENI000MEHE;

AHanmu3 cuTyanui MpakKTHIeCKOTO HCIIOTh30BaAHUS
TEIUTOBBIX CBOWCTB BEIISCTB U MAaTCPHUAIIOB,
HaIpuMep B IEJISIX YIHEProcOSPeKeHHUS:
TEIIION3OJIAIINS, SHEProcOeperaronue KPbIIH,
TEPMOAKKyMYIISITOPHI | T. 1I.;

Habnronenue sBiaeHMI HeapeHus ¥ KOHACHCAIINH;
HccnenoBanue nmpoiiecca NCIIapeHus pa3THaHbIX
KUJIKOCTEH;

OOnbscHeHWE SBJICHUN UCTTAPEHUS U KOHICHCAITH
Ha OCHOBE aTOMHO-MOJICKYJISIPHOTO YUCHHUS;
Habmonenne u 00bsiCHEHNE TTpoIiecca KUTICHUS, B
TOM YHCJIC 3aBUCUMOCTHU TeMnepaTypr KUIICHUA OT
JIaBJICHUS,

Onpenenenne (M3MepeHHEe) OTHOCUTEIBHOM
BIIAKHOCTHU BO3/1yXa;

Habnronenue nporecca iaBieHUs
KPHCTaJUTMYECKOTO BEIIECTBA,

HampuMep JIbJa;

CpaBHEHHE MPOIECCOB IIABICHUS
KPUCTAITMYECKUX T U pa3MIATrdeHUsI PH
HarpeBaHWH aMOPQHBIX TET,

KonTponbsn
ast
pabora;

http://school-collection.edu.ru http://fcior.edu.ru

http://www.fizika.ru http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics http://nano-
edu.ulsu.ru

http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/ http://www.all-
fizika.com/




Onpenenenne (M3MepeHHE) YACIbHOW TETIOTHI
IIJIaBJICHUS JIbJA.

OOBbscHEeHNE ABICHUH TUIABICHUS U
KPHCTAJUTN3allMA Ha OCHOBE
ATOMHO-MOJIEKYJISIPHOTO YUCHHS;

Pemenwne 3anad, CBSI3aHHBIX C BEIYUCIICHHEM
KOJIMYECTBA TETIOTHI B IPOIIECCaxX TEIUIONEepeaadn
TIpY IUTABJICHUN W KPUCTAIITN3AINH,

HCTIapEeHUHU U KOHJIEHCAIUH;

AHanu3 cuTyanuil NpakTUIEeCKOro NpUMEHeHus
SIBJICHUH TUIaBJICHUS] M KPUCTAIIM3ALNH, HAIIpUMeED,
MOTy4Y€HHUE CBEPXUUCTBIX

MaTepHasioB, COJIeBas I'peJika U Ap.;

AHanu3 pa®oThl ¥ OOBSICHEHNE TPUHIINIIA IEHCTBHSA
TEIJIOBOTO JABUTATES;

Brruncnenne KoudecTBa TEIUIOTHI, BIACISIOMErocs
NIpU CTOPAHUHM Pa3INYHBIX BUAOB Tomiausa, u KITJ]
JBUTATEIIS;

OO6cyXIeHne SKOIOTHUECKHUX ITOCIEACTBIH
HCIIONB30BaHUA IBUraTeIe BHYTPEHHETO CTOPaHMUS,
TEIJTOBBIX U ruapoaiekTpocTanuuit (MC —
9KOJIOTHUS, XUMHSI);

Htoro no pazneny 28

Paznen 2. dnekTpuyecKkue 1 MATHUTHBIE sIBJIEHUS

2.1| Dnexkrpuuyeckue |7 0 0
3apsiabl.
3apsKeHHbIE

TEJIAa M UX

B3anuMo/IelicTBHE

Hao0nroneHre U mpoBeIcHUE OTBITOB T10
3JICKTPU3AIUH TEJI IIPH COMMPUKOCHOBECHUU U
UHJIYKLHEH;

Habmronenune u 00bsICHEHNE B3aUMOAEHCTBUS
OTHOMMEHHO U Pa3HOMMEHHO 3apsKCHHBIX TEIT,
OO0BscCHEHNE IPUHIINAIIA JCHCTBUS JIIEKTPOCKOTIA;
OO0BsicHEHUE SIBICHUI JICKTPU3AIUHU TIPH
CONPUKOCHOBCHUH TeJ W UHIYKIIUEH C
HCIIOJIb30BAaHUEM 3HAHUHI O HOCHTEIISX
AJICKTPUYCCKUX 3apsIIOB B BEIICCTRBE;
Pacno3naBanue u 0ObICHEHHNE SIBJIIEHUI
3HeKTpH3aHI/II/I B HOBCQHHGBHOﬁ KHU3HH,
HaOmronenue u 00bsICHEHHE OIBITOB,
WUTIOCTPUPYIOIIHX 3aKOH

COXpaHECHHS ICKTPUUECKOTO 3aps/ia;
Habro1eHue OIBITOB 110 MOISIHPOBAHUIO CHIIOBBIX
JIMHUHA YJICKTPUICCKOTO OIS,

Hccnenopanue 1edcTBHS AIEKTPUICCKOTO OIS Ha
MPOBOJIHUKH U JUIICKTPUKH;

ITuceMenn
BIN
KOHTpPOIJIb;

http://school-collection.edu.ru http://fcior.edu.ru
http://www.fizika.ru http://college.ru/fizika/

http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics http://nano-
edu.ulsu.ru

http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/ http://www.all-
fizika.com/




2.2

ITocTOSTHHBIH

JIEKTPUYECKH I
TOK

20

HabnroeHue pa3inyHbIX BUIOB ICHCTBUS
AJICKTPUIYCCKOT0 TOKA U OOHAPYKCHHUE ITUX BUIIOB
JICUCTBYUS B OBCCITHEBHOM KU3HU;

CoOopka ¥ UCTIBITaHNE PICKTPUISCKON IeIn
TTOCTOSTHHOTO TOKA;

W3mepenHne cuitbl TOKa aMIIEpMETPOM;

W3mepeHne 3IeKTPHIecKOro HapsDKEHUS
BOJIETMETPOM;

IIpoBenenue u 00bsICHEHUE OMBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTD JJEKTPUUECKOTO
CONPOTHUBJICHHS MPOBOJIHUKA OT €r0

JUTMHBI, TUTOIIAIA TTOTICPEYHOT'0 CEYCHUS U
MaTepuana;

Hccnenoanne 3aBUCHMOCTH CHITBI TOKA,
MIPOTEKAOIIECTO Yepe3 Pe3UCTOP, OT COMPOTHBICHUS
pe3UCTOpa M HANIPSHKCHUSTHA PE3UCTOPE;
[IpoBepka mpaBwiia CIOKEHUS HAIPSHKCHUH TIpH
ITOCJIeI0BATEIIFHOM COCIMHECHUH ABYX PE3UCTOPOB;
[IpoBepka mpaBmiIa IJIs1 CHITHI TOKA TIPH
napaieIbHOM COeIMHEHUHN PE3UCTOPOB;

AHanu3 cuTyaluui mocie0BaTebHOTO U
MapajieIbHOTO COSIMHEHUS TIPOBOTHUKOB B
JAOMAlIHUX BJICKTPUUCCKUX CETAX;

PemeHnue 3a7a4 ¢ ucnosib3oBanueM 3akona Oma u
(hopmyn pacu€ra IIEKTPUIECKOTO COMTPOTUBICHHUS
MIPH TIOCTIEOBATEIFHOM H MapauIeIbHOM
COCTMHECHHH TTPOBOTHIKOB;

OmnpeneneHne pabOTHI AIEKTPHIECKOTO TOKA,
MIPOTEKAOIIETO Yepe3 PEe3UCTOP;

OrmpenereHre MOIIHOCTH IIEKTPUIECKOTO TOKA,
BBIJICJISIEMOM HA PE3UCTOPE;

HccnenoBanue 3aBUCHMOCTH CUIIBI TOKA YEpe3
JJAaMIIOYKY OT HaIlIPsI)KECHUA Ha Heﬁ;

Onpenenenne KIIJ] HarpeBatens;

HccnenoBanue mpeodpa3oBaHus SHEPTUU TIPH
MOILEME TPy3a IEKTPOBUTATEIIEM;

OOBsiCHEHUE YCTPOWCTBA U IIPUHITUIIA ICHCTBUS
JIOMAITHUX 3JICKTPOHATPEBATEIHHBIX IPUOOPOB;
OO0BsiCHEHNE MPUIUH KOPOTKOT'O 3aMBIKAHUS U
MIPUHIHIA JCHCTBHS TUIABKUX MPEJOXPAaHUTEIICH;
Pemrenure 3a1a4 ¢ MCIIOJIE30BaHUEM 3aKOHA
Jxoyns—IJlenua;

Habmronenre BO3SHUKHOBEHHUS DJIEKTPUIECKOTO TOKA
B KUIKOCTH;

Konrponsn
ast
pabora;

Jlabopatop
Hasi
pabora;

http://school-collection.edu.ru http://fcior.edu.ru
http://www.fizika.ru http://college.ru/fizika/

http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics http://nano-
edu.ulsu.ru

http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/ http://www.all-
fizika.com/




2.3 | MarauTHBIE 6 2 HccnenoBanue MarHUTHOIO Jlaboparop | http://school-collection.edu.ru
AAIBJICHUS B3aUMOJIEHCTBUS IOCTOSHHBIX MATHUTOB; Hasl http://fcior.edu.ru http://www.fizika.ru
W3ydeHre MarHUTHOT O TIOJISl IOCTOSTHHBIX MarHUTOB| paboTa; http://college.ru/fizika/
MIpU UX 00bETMHCHUH U Pa3eIICHIH; http://www.school.mipt.ru
[IpoBeneHme ONBITOB IO BU3yaIH3aHH http://kvant.mccme.ru/ http://www.e-
TIOJISI TIOCTOSTHHBIX MATHUTOB; science.ru/physics http://nano-edu.ulsu.ru
W3ydenne siBJICHUS HAMarHUYWBAHUS http://www.all-fizika.com/
BemlecTBa; Mcciaenosanne qeHCTBUS http://interneturok.ru/ru
SJIEKTPUYECKOT0 TOKA HA MAarHUTHYIO CTPEJIKY; http://elkin52.narod.ru/ http://www.all-
IIpoBeneHue ONbITOB, IEMOHCTPUPYOLIUX fizika.com/
3aBUCHUMOCTB CHJIBI B3aUMOICHCTBHS KaTYIIKN
C TOKOM M MarHuTa OT CHJIbI U Ha-TIPaBJICHUS
TOKa B KaTyIIIKe;
AHanu3 cUTyanui MPakTHIECKOTO IIPUMEHEHHS
3JIEKTPOMArHuTOB (BOBITOBBIX TEXHUIECKUX
YCTPOHCTBAX, IPOMBIIIJICHHOCTH, MEJHUIIIHE);
Wzydenne neicTBUsI MAarHUTHOTO TIOJIS HA
MIPOBOJHUK C TOKOM; MI3yueHune nelcTBus
3JIEKTPOABUTATEIIS;
N3mepenune KIIJl anekTpoaBuraTenbHoi
ycTaHOBKH; Pacrno3HaBaHue U aHaIH3
Ppa3IUYHBIX IPUMEHEHUN IIEKTPO-ABUTaTENeH
(TpaHCHOpPT, OBITOBBIE YCTPOICTBA U AIP.);
2.4 | Dnektpomaruu | 4 0 OnbITHI 110 UCCIIENOBAHUIO SIBJICHUS YcTHBIH http://school-collection.edu.ru
THast SIEKTPOMATHUTHON WHIIYKIIMH: UCCIIEIOBAHUE OTIpoc; http://fcior.edu.ru http://www.fizika.ru
HHAYKUUS U3MEHEHUN 3HAUCHUS U HAIIPaBJICHUS IMucemen | http://college.ru/fizika/
UHAYKLIHOHHOT'O TOKa; HBIN http://www.school.mipt.ru
KoHTpoJsb | http://kvant.mccme.ru/ http://www.e-
; science.ru/physics http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/ http://www.all-
fizika.com/
Htoro no pazneny 37
PesepBHOE Bpems 3
OBLIEE 68 10
KOJIMYECTBO
YACOB I1O

[TPOI'PAMME




9 KJIACC

Ne | HaumeHoBaHMe pa3/iesioB M TeM NPOrPaMMbl KoauyecTBo yacon zgcel;rcmﬂﬂue (undposrie) oGpazoBaTebHbIe
YPChI
n/ BCer| KOHTPOJI npaKruye
n 0 bHBIE CcKHe
padoThI padoThI
Paznen 1. Mexannueckue sBICHUS
1. | MexaHnu4eckoe IBUKEHUE U CIIOCOOBI €ro OMUCAHUS 10 http://school-collection.edu.ru
1. http://fcior.edu.ru

http://www fizika.ru
http://college.ru/fizika/

1. | B3aumopeiicTBue Ten 20 http://school-collection.edu.ru
2. http://fcior.edu.ru

http://www .fizika.ru
http://college.ru/fizika/

1. | 3aK0oHBI COXpaHEHH 10 http://school-collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru

Hroro no pazneny 40 |2

Pa3nen 2. Mexanuueckue Kojie0aHUs U BOJIHbI

2. | Mexanuveckue KojieOaHUs 7 http://school-collection.edu.ru
1. http://fcior.edu.ru

http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru

2. | Mexann4eckue BOJTHBI. 3BYK 8 http://school-collection.edu.ru
2. http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
HUroro no pazneny 15 1

Paznen 3. DnekTpoMarHuTHOE T0JI€ U 3JIEKTPOMArHUTHEIE BOJTHBI

3. | DNeKTpOMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJHBI 6 http://school-collection.edu.ru
1. http://fcior.edu.ru

http://www fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru




http://kvant.mccme.ru/

Hroro no pazneny 6 1

Paszgen 4. CBetoBbIe sIBIEHUS

4.1| 3akoHBI paclpoCTpaHEHHUsI CBETa 6 http://school-collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/

4.2| JIuH3bI U ONTHYECKUE TPUOOPHI 6 http://school-collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru

4.3| Paznoxkenue 0enoro cBeTa B CIIEKTP 3 http://school-collection.edu.ru
http://fcior.edu.ru
http://www .fizika.ru
http://college.ru/fizika/

Hroro no pazneny 15

Pa3nen 5. KBauToBEIE SBIEHUA

5.1| MUcmyckaHve 1 MOTJIOMIEHNE CBETa aTOMOM 4 http://school-collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/

5.2| CtpoeHune aTOMHOTrO sipa 6 http://school-collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/

5.3| SImepHble peakuu 7 1 http://school-collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/

Hroro no pazneny 17

Paznen 6. [loBTopuTenpHO-0000IIAIOIINIT MOAY b

6.1| Cucremaru3anusi 1 0000IIEHHUE MPEIMETHOTO COJEPKAHUS U OIBITA JEATSIHbHOCTH, 9 http://school-collection.edu.ru

MpUOOPETEHHOTO IPH U3YUCHHUH BCETO Kypca PU3HKH http://fcior.edu.ru

http://www.fizika.ru
http://college.ru/fizika/

HTroro no paznery 9

OBLIEE KOJIMYECTBO YACOB 10 [TPOI'PAMME 102 | 10




INOYPOYHOE IINTAHUPOBAHMUME

7 KJIACC

Ne [Tema ypoka KosinmyecTBO 4acoB Hara Buapbl,

n/n usydenu | popmsl

BCEr0 [KOHTPOJIbHBbIC | IPAKTHYECKHE | g KOHTPOJISI
padoThI padoThI

1. |®Pusuka -Hayka o0 NpUPOJE. 1 0 0 YcrHbIi

0I1poc;

2. [SIBnenus npuponabl. Puznyeckue (1 0 0 YcrHbIi
SIBJICHMUSL. OI1poC;

3. |®usnueckue BEIUYNHBI. 1 0 0 VYcerHbii
l3mepenne Gpu3naeckux OI1poc;
BennuuH. [lorpenrHocts
M3MepeHnil. MexayHapoHas
CUCTeMa eJMHUI]

4. Ulabopatopnas pabota 1 0 1 JlabopatopHas
Nol «OnpeneneHue 1eHsl pabora;
eJICHUS] U3MEPUTEITLHOTO
npubdopar»

5. PlaGoparopnas padoTa No2 1 0 1 JlabopatopHas
«3mepenne 00bEMa TBEPIOTO pabora;
Tena

6. |Onucanue GU3NIECKUX 1 0 0 YcTHBIN
SIBIICHUH C TTOMOIIBIO MOJIeNIei OTIpOoC;

7.  |ATOMBI U MOJIEKYJIBI, KX 1 0 0 VYcerHbiit
pazmepbl. ONbITHI, OIIpOC;
TOKa3bIBAOLIUE JUCKPETHOE
CTpOEHHE BEIECTBA

8. [JlaGoparopnas pabora Ne3 1 0 1 JlabGopatopHas
«O11eHKa TuaMeTpa aToMa paborta;
METO/IOM PSIZIOBY

9. |BpOYHOBCKOE JIBUIKEHHUE. 1 0 0 YcTHbIM
Tuddysus. Bzaumoneiictaue OIpoc;
YaCcTHI] BEUIECTBA: TPUTSHKEHUE
1 OTTAJIKMBAHUE

10. |ArperaTHble COCTOSTHUSA 1 0 0 YcTHbI
BEILECTBA: CTPOCHUE I'a30B, OIIpoC;
PKUJIKOCTEN Y TBEPJIBIX
(KpHCTaNIMYECKUX ) Tell

11. |CamocrositensHas padora Nel |1 0 0 [TuceMenHbI
no teme «llepBoHavasibHbIE KOHTPOJIb;
CBEJICHUS O CTPOCHUH
BEIECTBAY

12. [MexaHu4eckoe OBUKEHUE. 1 0 0 VYcTHEBIN
PaBHOoMepHOE U OIIpOC;
HEepaBHOMEPHOE JIBHKEHUE.

Cxopoctb. CpeaHsis CKOPOCTb
Py HEPABHOMEPHOM
ITBU>KEHUU.

13. |Pacuer myTu U BpeMeHHU 1 0 0 [IuceMenHbI
ITBHKCHHS KOHTPOJIb;

14. Ulaboparopnas pabota Ned 1 0 1 JlabopartopHas
«Onpenenenue cpeaHen pabora;

CKOPOCTH CKOJIBXKCHUA IIapuKa
[0 HAKJIOHHOW IJIOCKOCTH))




15. [fIBnenue mHepuuu. 3aKoH YcrHbIi
uHepuuu. B3aumonenicTeue el OIIpOC;
KaK MPUYMHA U3MEHEHUS
CKOpOCTH JIBM>KEeHMSI Tel1 Macca
KaK Mepa HHEPTHOCTH TeJla

16. [[InotHOCTH BemiecTBa. Pemenue [TuceMenHbI
3aJia4 Ha ONpeesIeHUE MacChl KOHTPOJIb;
Tena, ero 00bEMa U IIIOTHOCTH

17. [JlaGoparopnas pabora Ne 5 JlaboparopHas
«OrmnpezneneHue MIOTHOCTU pabora;;
TBEPIOTO TEJIA»

18. |[KonTtposbHas padora Nel o KonrtponbHas
reMaM «MeXaHnIecKoe pabora;
nBrKeHNE, «Macca,

[JIOTHOCTB)»

19. |Cuna kak XxapakTepuCTHUKa YcrHbii
B3aMMOJICHCTBHS TEI OTIpOoC;

20. [ABnenue Tarorenus. Cuna YcrHbIi
TSKECTH 0I1poc;

21. |Cuna ynpyroctu. 3akoH I'yka VYerHbiit

oI1poc;

22. |Pemenue 3a1a4 Ha 3aKoH ['yka ITuceMeHHbIH

KOHTPOJIb;

23. [Bec Tena. HeBecomocTh YcTHbIi

oI1poc;

24. |Pemenue 3a1a4 Ha pacy€T Beca [TucbmenHbII
Tena KOHTPOJIb;

25. |Cuna TsSKeCcTu Ha APYTrux YcrHbIi
MIaHeTax 0npoc;

26. JlaGoparopnas pabota Ne 6 JlabGopatopHas
«["pamynpoBaHue NPY>KUHBI U paborta;
M3MEPEHHE CHJT
ITUHAMOMETPOM.

27. |CnoskeHue CHII, HallpaBJICHHBIX YcrHbI
[10 OJITHOM MPSMOM. OIIpOC;
PaBHOIEHICTBYIOIIAS CHJT

28. |PemeHue 3a1a4 Ha pacyéT YcTHbIM
[PABHOJICVCTBYIOILIEH CHII Onpoc;

[IucemenHbI
KOHTPOJIb;

29. |Cuna tpenus. Tpenue YcrHbI
CKOJILKEHUS U TPEHHE TTOKOS. OTIPOC;
TpeHue B IpUpoie U TEXHUKE

30. PlaGoparopHas pabota Ne 7 JlabopatopHas
«BpIsicHEHHE 3aBUCUMOCTH pabora;

CUJIbI TPEHUS CKOJIbKEHUS OT
TMJI0IA T COTIPUKOCHOBEHHS
TeJ ¥ MPUKUMAIOIIEH CUJIBI»

31. |Pemenue 3aga4 1o remam YcrHbI
«Cuiibl», «PaBHOJIEHCTBYIOIIAS OIpoc;

CHII» [IuceMenHbI
KOHTPOJIb;
32. [KonTtponpHas padorta Ne2 mo KontposnbHas

Teme «Cuia. Buner cuim»

pabora;




Bo3znyxoruiaBanue

33. |[HdaBmenue. CriocoObI YcrHbrit
VMEHBIIICHUS U YBETUUICHUS OTpoc;
TaBJICHUS

34. |[laBneHwue ra3za. 3aBUCUMOCTb YcrHbIi
MaBJIeHUs ra3a oT 00bEMa U OTIpoC;
TeMITepaTyphl

35. [[lepemaua naBieHUs TBEPIBIMU VY cTHEIN
TeJlaMH, KUIKOCTSIMUA M Ta3aMH. OTpoc;
3akoH [lackaist

36. [3aBHCUMOCTD JaBJIECHUSA VY cTHEIN
PKUJKOCTH OT TITyOUHBI OTpoc;
[OTPY>KCHHS.

I napocTaTH4eCKUi IapatoKe

37. [PemieHue 3a1a4d Ha pacyér VTSI ompoc;

TaBJICHUS YKUJIKOCTH IInceMeHHBIN
KOHTPOJIb,

38. |CooOlmaromiecst Cocy/bl. VYcTHBIN
[ 'uapaBIryecKre MeXaHU3Mbl OTIpOC;

39. |Pemenue 3aa4 1o Teme YcrHbIi
«/laBJIeHHE B )KUJIKOCTH U Ta3e. OTIpOC;
3axon [lackaisy» [TuceMenHbBIM

KOHTPOJIb;

40. |[KortpombsHas padbora Ne3 1o KonTposbHas
TeMe «JlaBieHue B )KUIKOCTH H pabora;
raze. 3akoH [lackansy

41. |Atmocdepa 3emnu u VYcerHbiit
aTMoc(hepHOe TaBJICHHE. OTIpoC;
[TprunHBI CyIIeCTBOBAHUS
BO3yIITHOW 000JI0UKH 3eMiin

42. [Onsrt Toppuuennu. M3mepenue YcTHbI
aTMoc(hepHOTo TaBIeHHUS 0npoc;

43. [3aBuCHMOCTH aTMOC(HEPHOTO YcrHbIi
MaBJICHUS OT BBICOTHI HAJT OTpoc;
YPOBHEM MOPSsI

44. | TIpubops! 11 U3MEpPEHUs YcerHbIi
ATMOC(HEpPHOTO J1aBJICHUS OTIpOC;

45. |Pemenue 3a1a4d Ha pacyér VYerHBIi ompoc;
ATMOC(EPHOTO JaBJIEHUS IucemeHHbIH

KOHTPOJIb,

46. |CamocrositenbHas pabota Ne2 [IucemenHbI
mo Teme «ATMmochepHoe KOHTPOJIb;
TaBJICHUC)

47. |[leiicTBHE KUJIKOCTH U Ta3a Ha YcTHBIN
MOTpyKEHHOE B HUX TEJIO 0npoc;

48. [BelTankuBaromias (apxXuMe0Ba) YcTHbI
cuia. 3akoH Apxumena OIIpOC;

49. |Pemenue 3aa4 Ha 3aKOH YCTHBIN
Apxumena OIpoC;

50. Ulaboparopnas padora Ne 8 JlabopaTtopHas
«Omnpenenenue pabora;
BBITAJIKUBAIOIICH CHIIHI,

e CTBYIOILEH HA TEJIO,
MOTPY>KEHHOE B )KHJIKOCTb)
51. [[naBanue Teu. YcTHbIi

OI1poC;




52. [Pemenue 3aga4 Ha npuMeHeHue |1 0 YcTHBIH ompoc;
3aKOHA ApXMMeNa U YCIOBHS HnceMeHHbIH
MIaBaHMs TEJ KOHTDOJIb,

53. |KonTtposbHas padora Ne4 mo 1 0 KontponbHas
reme «JleficTBrE KUAKOCTH U pabora;
ra3a Ha MOrpy>KEHHOE B HUX
TEJI0)

54. |[Mexanudeckast paboTa 1 0 YcrHbIi

oI1poc;

55. [MomHocTh 1 0 VYcerHbii

oI1poc;

56. |Pemenue 3aa4y Ha pacyér 1 0 VY cTHEIN
[PaObOTHI U MOILITHOCTH Onpoc;

[TuceMeHHbIH
KOHTPOJIb;

57. [[IpocTble MEXaHU3MBI: pbryar, |1 0 YcrHbIi
0JI0K, HAKJIOHHAs! TUIOCKOCTb. OI1poc;
[TpaBuiio paBHOBECHsI phlyara

58. Ulaboparopnas pabota Ne9 1 1 JlabopatopHas
«ccnenoBanue ycioBHil pabora;;
[paBHOBECHSI pblyara»

59. [IpumeHenue nmpaBuia 1 0 YcrHbii
[paBHOBECHsI pblyara K OJIOKY. OTIpOoC;
«30JI0TOE MPABUIIOY» MEXAHUKHU

60. [KII/] mpocThIX MEXaHU3MOB. 1 0 YcrHbIi
[IpocThie MeXxaHU3MBI B OBITY U OI1poc;
TexHuKe. Peryaru B Tene
yesoBeKa

61. PlabGoparophnas padora Nel0 1 1 JlaGoparopHas
«3mepenue KIIJ] HakionHO#M pabora;;
MJIOCKOCTHY

62. |[Kunernueckas u 1 0 YcTHbIM
MOTEHI[MATbHAS YHEPTHUA. oT1poc;
[IpeBpanieHre 0JHOTO BUIa
MEXaHUYECKON YHEPTUU B
Jipyroi

63. JlaGoparopHas pabota Nell. 1 1 JlabGopatopHas
"3aKOH COXpaHEHUsS U pabora;
M3MCHCHUS YHEPTHH B
MexaHuke"

64. |Pemenue 3amgad ¢ 1 0 YcrHBII
MCII0JIb30BAHUEM 3aKOHA OI1poc;
COXpaHEHUS YJHEPTUA [TuceMenHbII

KOHTPOJIb;

65. |[KonTtposbHas padora NeS o 1 0 KontponbHas
reme «PaboTa U MOIIHOCTB. pabora;
DHeprus»

66. [[loBTOpEHUE MPOIIEHHOTO 1 0 VYcrHbiit

oI1poc;

67. [[loBTOpEeHME MIPONIECHHOTO 1 0 YcrHbIi

OIpoc;

68. [[loBTOpEeHME MPOMIECHHOTO 1 0 YcTHbIi

OIpoc;
OBIIEE KOJIMYECTBO YACOB 68 11

110 ITPOTPAMME




8 KJIACC

Ne | Tema ypoka KosunvecTBO 4acoB Hara Buapbi,
n/n usydenus | popmbl
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHe KOHTPOJISI
padoThI padoThI

1. | OcHOBHBIE MTOJOKEHUS 1 0 0 VYcrHblit
MOJIEKYJIIPHO-KMHETHYECKON OIIpOC;
TEOPUU CTPOCHHUSI BEILIECTBA.

OIbITHL, TOATBEPKIAIOIINE
OCHOBHBIE MTOJIOKEHHUS
MOJIEKYISPHO-KMHETHYECKOMN
TEOpUU

2. | Macca u pa3mepsl aTOMOB U 1 0 0 VYerubii
MOJICKYI OI1poc;

3. | Mogenu tBEpAOrO, KUAKOTO U | 1 0 0 YcrHblit
ra3o00pa3HOro COCTOSHUMN OTIpoc;
BEIIECTBA

4. | Kpucrammueckue u amopdusie | 1 0 0 YcrHblid
TBEPABIC TEIIA OIIpoC;

5. | O0BsIcHEHHE CBOWCTB r'a30B, 1 0 0 YcTHBIH
KUAKOCTEH U TBEPIBIX TET HA OTIpoc;
OCHOBE IOJIOKEHUI
MOJIEKYJISIPHO-KUHETHUECKOM
TEOPUH

6. |CmauuBaHMe U KallWJUISIPHbIE 1 0 0 YcrHblid
saBieHud. TemioBoe OIIPOC;
pacHIMpEeHHE U CKaTue

7. | CamocrosiTenbpHas paboTa 1o 1 0 0 [TuceMeHHBIIH
TeMe «CTpOEHHE U CBOMCTBA KOHTpOJIb;
BEIIIECTBAY»

8. | Temneparypa. Buyrpennss 1 0 0 YcTHbII
SHEPTHUs OTpoc;

9. | CnocoObl n3MeHeHHs 1 0 0 YcTHblIi
BHYTPEHHEHN YHEPruu Ompoc;

10. | Bunp! Teruionepeaayuu: 1 0 0 YcTHbI
TEMJIONPOBOJHOCTh, KOHBEKIIUS, ompoc;
W3JIy9CHUE

11. | KonuyecTBO TEMIOTHI 1 0 0 YcTHblIi

OTpoc;

12. | YoenpHasg TENI0€MKOCTh 1 0 0 Y cTHBIN
BEIECTBA OTpoc;

13. | Pemenue 3ama4, CBSI3aHHEIX C 1 0 0 Y CTHBIN
BBIYHCIICHUEM KOJINYECTBA OTIpoC;
TEIUIOTHI ¥ TEIJIOEMKOCTH IIPU [TucemeHHbBIM
TEMI000MeHe KOHTPOJIb;

14. | JlabopatopHas pabota Nel 1 0 1 nmabopaTopHast
«HMccnenoBanue BICHUS pabora;
Ter1000MeHa IpHU CMEITUBaHUHT
XOJIOTHOW U TOPSTYEN BOIBD)

15. | Jlabopatopnas pabota No2 1 0 1 nmabopaTopHas
«Omnpenenenue yaenbHON pabora;
TEIMJI0EMKOCTH BELIECTBa

16. | DHeprus TorumBa. Y ieiabHas 1 0 0 VYcTHEIN
TEIJIOTa CTOPAHUS ompoc;




17. | 3akoH coxpaHeHUs U YcrHbIi
MIPEBPAILCHNS SHEPTUU B Ompoc;
MEXaHUYECKUX U TETIOBBIX
npoleccax

18. | KouTpoasHas padorta Nel mo KonTtponbshas
teMe «TemioBble sIBIEHUSD pabora;

19. | IlnaBnenuie u OTBEpACBAHUE YcrHbI
KPUCTAJUIMYECKUX BEIIECTB oInpoc;

20. | Y aenbHas TEIJIOTA MJIABJICHUS VYcrubii

OIpoc;

21. | Pemenue 3aa4 Ha IJIaBJICHUE U YcrHbI
OTBEP/ICBaHUE OIpoc;
KPUCTAJUTMYECKUX BEIIECTB

22. | ITapooOpa3oBanue u VYcrHblit
KoHJieHcauus. Mcnapenue OIpoc;

23. | Kumenne. Y genpHas TemioTa Y cTHBIN
napooOpa3zoBaHus 0I1poc;

24. | Pemenne 3anau. TemiooOmeH Y cTHBIN
UTEIJIOBOE PABHOBECHE. OI1poC;
YpaBHeHHE TEIIOBOro OajgaHca. [TucemenHbIM

KOHTPOJIb;

25. | BnaxxHOCTh BO3AyXa. nabopaTopHas
Jlaboparopuas pabora Ne3 pabora;
«OmnpeneneHne OTHOCUTEIbHON
BJIQYKHOCTH BO3JyXa»

26. | [IpuHIUIbL pabOTHI TETLIOBBIX YcrHblid
JBUTaTeIeH OITpOC;

27. | KI1[ TennoBoro gBUrateis. Y cTHBIN
TennoBbie IBUTATENH U 3aIUTA OTIpoC;
OKpY’Karolllen cpebl

28. | KonuTponbsHas padota Ne2 mo Kontponbshas
teMe «TemnoBble mponecch» pabora;

29. | DnekTpu3aius Teul. YcTHblIi
B3anmopeiicTBre 3apsyKeHHBIX OIIpOC;
TEJ

30. | 3akon Kynona YcrHbii

OIIpoc;

31. | DnexTpudeckoe moje YcrHbii

OIIpoc;

32. | [IpuHIMO Cynepno3uLiu YcrHbIi
ANEKTPUUECKHUX MOJIEH. OIIpoC;
Hocurenu snexkrpryuecknx
3apsi/ioB

33. | Ctpoenue aroma YcrHbii

OT1Ipoc;

34. | IIpoBOAHMKY U JUDIEKTPUKU YcrHbII

OT1Ipoc;

35. | CamocTosTenpHas paboTa 1o [TnceMenHbIN
TeMe «DJIEKTPUUECKHUE 3apsiIbl. KOHTPOJIb;
3apspKEeHHbIE TeNna U UX
B3aNMOJICHCTBHEY

36. | DIEKTpUUECKUN TOK. Ycrubii
M cTOYHMKY OCTOSIHHOTO TOKA onpoc;

37. | OnexTpuyeckas 1enb YcrHbI

OIpoc;




38. | DnexTpudeckuil TOK B YcrHbIi
Mertaimax. JleicTus OTIpoc;
AIEKTPUUECKOTO TOKA

39. | Cuna Toka Yerubii

0I1poc;

40. | JIabopaTtopHas pabota Ne 4 o naboparopHas
teme «COOpKa U mpoBepKa pabora;
pabOThI JIEKTPUUECKON LIEeTIH
MIOCTOSTHHOTO TOKa

41. | DnexkTpuuecKoe HaNpsKEHUE YcrHbiit

OIIpoc;

42. | JlabopaTtopHas pabota Ne5 nabopaTopHas
«3MepeHue 1 peryinupoBaHue pabora;
HAIPSDKEHUS»

43. | ConpoTUBICHUE TPOBOTHUKA. VYerubii
VY nenpHOE CONPOTHBIICHUE OTIpoc;

44. | 3axon Oma s yyacTka 1enu Yerubii

OT1poc;

45. | Pemenue 3a1a4 Ha pacyeT YcTHBIN

COMPOTHUBIICHUS TPOBOTHUKA OTpoc;
[TucbmMeHHbIM
KOHTPOJIb;

46. | JJabopatopnas pabota Ne6 naboparopHas
«3MepeHue 1 peryinpoBaHue pabora;
CHUJIBI TOKa»

47. | JlJabopatopHas pabota Ne 7 naboparopHas
«HccnenoBanue 3aBUCUMOCTH pabora;
CHJIBI TOKA, UYIIETO Yepe3
PE3UCTOP, OT CONPOTUBIIEHUS
pe3ucTopa u HanpsHKSHHs Ha
pe3ucrope»

48. | [locnenoBarenbHOE U YcrHbI
napajuieJIbHOE COeTUHEHNE OT1poC;
MIPOBOJHHUKOB

49. | Pemenue 3a1a4 Ha COeqUHEHNE Y cTHBIIT
MIPOBOJHHUKOB OIIpoC;

[TucemeHHbIM
KOHTPOJIb;

50. | PaboTa 1 MOIIHOCTH YcrHbI
AIEKTPUIECKOTO TOKA OT1poC;

51. | Jlaboparopnas pabota Ne8 naboparopHas
«HccnenoBanue 3aBUCUMOCTH pabora;
CHUJIBI TOKA, UIYILETO Yepe3
JIAMIIOYKY, OT HANPSOKCHHSI Ha
HEW»

52. | 3akon [xoyns - Jlenna YcTHBIIT

OIIpoC;

53. | DnexkTpuyecKue Lenu u YcrHbIit
MOTPEOUTENH IIEKTPHUUECKOMN OIpoc;
sHepruu B ObITy. KopoTkoe
3aMbIKaHUe

54. | Pemenue 3a1a4 Ha paboTy U YcrHbI
MOIIIHOCTb AJIEKTPUIECKOTO TOKA OTIpoC;

[TucbmeHHbBIM

KOHTPOJIb;




55. | KontponpHas paboTa mo Teme 1 0 KoutposnbHas
«Pabora 1 MoIHOCTE pabora;
AIEKTPUUECKOTO TOKA

56. | MaraurtHoe nosje 1 0 Yerubii
ANEKTPUYECKOT0 ToKa. OTbIT OTIpoC;
Opcrena

57. | llocTossHHBIE MAarHUTHI. 1 0 YcTHbIi
MarunuTtHOe noje 3eMId U ero OTpoc;
POJIb /17151 )KU3HH Ha 3emJie

58. | Jlaboparopnas padota Ne 9 1 1 naboparopHas
«3yuenue necTus pabora;
MarHuTHOTO IOJS Ha
IIPOBOJHHK C TOKOM»

59. | JelicTBue MarHuTHOTO 1oJjist HA | 1 0 YcTHbII
MIPOBOJHUK C TOKOM. OT1poC;
DIIeKTPOIBUTATETh
MOCTOSTHHOTO TOKA

60. | JlJaboparopnas padora Nel0 1 1 naboparopHas
«KoHcTpyrpoBaHue u u3y4eHue pabora;
paboTHI ANIEKTPOIBUTATEIIS»

61. | CamocrosiTensHasi paboTa 1o 1 0 YcrHblid
TeMe «MarHuTHbIC SIBIICHUS OI1poC;

[InceMenHbIN
KOHTPOJIb;

62. | Onbitel Dapajes. SABneHue 1 0 Y cTHBIN
AJIIEKTPOMATrHUTHON MHIYKITUI OTpoc;

63. | [IpaBuno Jlenna 1 0 YcrHbiit

OIIpoC;

64. | Dnextporeneparop. CriocoOb! 1 0 YcrHbii
MOJIYYEHUS IIEKTPUUECKOM OIIpoC;
SHEPTUU

65. | DnexTpocTaHIMU Ha 1 0 YcTHblIi
BO300OHOBIISIEMBIX UCTOYHHKAX OTIpocC;
SHEPIrUu

66. | [ToBTopenue temsl «TemnoBbie | 1 0 YcrHbii
MIPOLIECCHI» OIIpoc;

67. | [loBTOpEHUE TEMBI 1 0 YcrHbii
«IIOoCTOSIHHBIN HIEKTPUUECKUI OIIpOC;
TOK»

68. | [loBTOopenue tembl «Marauthsie | 1 0 YcrHbII
SIBJICHHSI 0T1poc;
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9 KJIACC

3akoHOBHBIOTOHA

Ne | Tema ypoka KosnvecTBO 4acoB Hara Buasi, popmbi
n/n U3y4YeHHs] | KOHTPOJIA
BCero | KOHTpoJ | mpakTuyec
bHbIC KHepaﬁOTbl
padoThI

1. MexaHu4uecKkoe IBMKECHHUE. 1 VYcrasiitonpoc;
PaBHOMEpHOE NpPSIMOJIMHENHHOE
JIBUJKCHUE

2. | PemeHue 3a7auya Ha paBHOMEPHOE 1 VYceTHBII 0npoc;
MPSIMOJIMHEMHOE IBUKEHUE [TuceMeHHbIN

KOHTPOJIb;

3. | OTHOCUTENBHOCTh MEXAaHUYECKOTO 1 'Y ctHBINONpPOC;
JIBIDKCHUSI

4. | CpenHsisi ¥ MTHOBEHHas CKOPOCTh Tena | 1 1 JlaGopaTopHas
MIpU HEPABHOMEPHOM JIBUKEHUU. paboTa;
Jlaboparopnas pabota "OnpeneneHue
CpeHEeN CKOPOCTH TeNanpu ABHKEHUU
110 HAKJIOHHOM IMJIOCKOCTH"

5. | Yckopenue. PaBHOyCKOpeHHOE 1 YcrHbiitonpoc;
MPSIMOJIMHEMHOE IBUYKEHUE

6. |llepemerenue npu 1 1 JlaGopaTopHas
PaBHOYCKOPEHHOM IPSIMOJIMHENHOM paboTa;
nBwkeHun. JlabopaTopHas pabora
"UccnenoBanue 3aBUCUMOCTH ITyTH
OTBPEMEHU JJI1 PABHOYCKOPEHHOTO
IBUKeHUA"

7. | JlJabopaTopHnas pabota 1 1 JlaGopaTtopHas
"OnpeneneHue yCKOpeHus paborta;
PaBHOYCKOPEHHO JIBIKYILErocs
Tena"

8. | CBoboaHOe maseHue 1 VYerHbiiionpoc;

9. Pemenne 3amaua mo teme 1 YcTHBIN onpoc;
"PaBHOYCKOpPEHHOE MPSIMOJIMHENHOE IIucemenHbIi
JBUKEHHE" KOHTpOJIb;

10. | PaBHOMEpHOE NBUKEHHE IO 1 Y CTHBIOMNPOC;
OKPYKHOCTH

11. | Pemenus 3amau no teme 1 YcTHBIN 0onpoc;
"MexaHHn4YeCKOe ABUKEHNE U CIIOCOOBI IInceMeHHBIN
ero onucanus" KOHTPOJIb;

12. | KontposnbHas paboTa 1o reme 1 1 KoHntpoinbHas
"MexaHHYEeCKOEIBUKEHUE U CIIOCOOBI pabora;
ero onucanus"

13. | Ilepssbiit 3ak0H HproTOHA 1 VYerHbIonpoc;

14. | Bropoii 3axoH HproToHAa. 1 Y CTHBIONPOC;
[IpuHnuncynepnosuuun
CuII

15. | Tperuii 3akoH HptoToHa 1 YerHbonpoc;

16. | Pemenue 3aa4u Ha IpUMEHEHNE 1 VYeTHBIT 01poc;

ITuceMeHHEBIN

KOHTPOJIb;




17. | Cuna ynpyroctu u 3akoH I'yka

18. | JlJabopaTopnasi pabota JlaGopaTopHas
"OnpeneneHneKeCTKOCTH pabora;
NpY>KUHBI"

19. | 3akoH BcemupHOro tarorenus. Cumna VYceTHBIIONPOC;
TSKECTU

20. | Pemienue 3aau Ha ABUKEHUE YcTHbIN 0onpoc;
TEJI IIOAIEUCTBUEM CHUJIBI ITuceMeHHEBIN
TSKECTH KOHTPOJIb;

21. | HeBecomMoCTh M EPErpy3KU VYceraeiitonpoc;

22. |llepBas kocMuueckasi CKOPOCThb YceTHBIIONPOC;

23. | Pemrenue 3ama4d Ha YcTHBIN onpoc;
[IPUMEHEHUE 3aKOHA [IncemenHsbIin
BCEMHUPHOI'O TATOTEHUS KOHTPOJIb;

24. | Cuna tpeHust YcerHbBIONPOC;

25. | Jlabopatopnas pabora "OmpeneneHue JlaGopaTopHas
koo dunmenta TpeHus" paboTa;

26. | Pemenue 3amau Ha ABMKEHUE TN MO VYcrHbIl onpoc;
JIEMCTBUEM CUJIbI TPEHUS [TucbmenHbIi

KOHTPOJIb;

27. | Peuienue 3amau Ha ABUKEHUE TEN MO/ YcTHBIN onpoc;

JIECTBUEM HECKOJIBKUX CHII [TucbmenHbIit
KOHTPOJIb;

28. | Pemenune 3a1a4 Ha ABM)KEHUE YCeTHBIN 01poc;
TeJI OAAEHCTBUEM [TuceMenHbI
HECKOJIBKUX CHUJI KOHTpOJIb;

29. | PaBHOBecue MaTepHaIbHON TOUKH U VYceTHbBIIONPOC;
abCOJIIOTHO TBEPJOTO Tela

30. | Buabl paBHOBeCHS VYeTHbBIONPOC;

31. | Pemenue 3a1ay Ha NpUMEHEHUE YcTHBIN onpoc;
YCIIOBUMPABHOBECUS TN [TuceMenHbI

KOHTPOJIb;

32. | O6obmaromuit ypok o Teme VcTHBIi onpoc;

"MeXaHnYeCKHEsBICH " IucemeHHbIH
KOHTPOJIb;

33. | Pemenune 3amau no temMe VYcTHEBIN

"MexanuyeckuesiBieHus" OIpoc;
[TuceMenHbII
KOHTpOJIb;

34. | KonTponbHas paboTta 1o Teme KonTponbsHas
"MexannueckuesBieHus" pabora;

35. | 3aK0H COXpaHEHUs UMITYJIbCa Y eTHBIONPOC;

36. | PeaxtuBHOEe nBmkeHue. Pemenne VYcrHbiitonpoc;
3a/1a4 Ha IPUMEHEHHE 3aKOHa
COXpaHEHUsI UMITYJIbCa

37. | Mexanuueckasi pab0oTa 1 MOITHOCTh Y eTHBIONPOC;

38. | Kunetnueckas sHeprusi. VYcrHbiitonpoc;

Teopema OKMHETHYECKOMN
SHEPTrUu




39. | PaboTa cuiisl TSDKECTH Y eTHBIONPOC;

40. | Pabora cuibl yOpyrocTH. JlaGopaTopHas
JlaGopatopHasipaboTta pabora;
"OnpeneneHue paboThl CHUIIBI
YIPYTOCTH IIPU MOJbEME IPy3a
C MCMOJIb30BAaHUEM MOJBUKHOTO
¥ HETIOJIBUKHOTO OJI0KOB"

41. | Pemenue 3amau o teme "Pabora u VYcrHbll onpoc;
MOIIIHOCTB" [TnceMeHHBIH

KOHTpOJIb;

42. |3aKkoH U3MEHEHUS U COXPAHCHUS JlaGopaTopHas
MEXaHUYECKOH IHEPTHH. pabora;
JlaGopaTtopHnas pabora"3ydeHue
3aKOHA COXpaHeHMs sHeprun"

43. | Pemenue 3ama4 1o teme "3akoH VYcrHbIl onpoc;
COXpaHEHMs UMITyJIbCca. 3aKOH [TuceMeHHbIi
COXpaHEHUsI MEXaHUYeCKOU Hepruun'" KOHTPOJIb;

44. | O6obmaromuil ypok 1o Teme KontponbHas
"3akoHbICOXpaHeHuA". pabora;
KonTponbnas pabota

45. | KonebarenpHOE IBMKEHUE YcTHbIH

0T1poc;

46. | Marematuyeckuil MasiTHUK. JTaGopaTopHas
JlaGopaTopHnas pabota pabora;
"HccnenoBaHue 3aBUCUMOCTH
nepuoAaKoie0aHuil Mpy>KUHHOTO
MasTHUKA OT MaccChl Tpy3a'.

JlaGopatopHas pabota "IIpoBepka
HE3aBHCHMOCTH NepHoJia KojeOaHui
rpy3a, IOJBELUIEHHOIO K HUTH, OT
Macchl rpysa’

47. | llpyxunnusiii masTHUK. JlabopaTopHas JlaGopaTtopHas
pabota "OnbIThl, AEMOHCTPUPYIOLIHE paborta;
3aBUCUMOCTh NIepHoja KojaeOaHui
MPYKUHHOTO MasiTHUKA OTMAcChl Tpy3a
1 )KECTKOCTH MPYKUHBI"

48. | Pemenue 3ama4u 1o reMe YeTHBIN 0npoc;
"MaTemaTuuecKuil UNpyKUHHBIN [IncemenHsbIit
MasiTHUK" KOHTPOJIb;

49. | 3aryxaromue KojieOaHus. VYcrHbiitonpoc;
Brinyx1eHHBIEKOIC0aHNUS.

Pe3onanc

50. | MexaHnuyeckue BOJIHBI YcerHbliionpoc;

51. |3Byk YcerHbiiionpoc;

52. | Hdpa3Byk U yabTpa3ByK YcerHbliionpoc;

53. | OGo0maromuii ypok 1o mo TemMe KontponbHas
"MexaHnueckue KojaeOaHus U BOJIHBI". pabora;
KoHnTtposbHas pabora

54. | SIBneHue 37€KTPOMarHUTHON JlaGopaTopHas
uHaykiuu. JlabopatopHas pabora pabora;

"N3y4yeHue siBieHUE
3JIEKTPOMArHUTHON MHIYKIIMK"




55. | Cioco0bl mosyueHust AIeKTPHUIECKOM YcTHblliOnpOC;
SHEPrUuu

56. | DneKTpOMarHUTHOE MOJIE. Y eTHBIONPOC;
DNeKTPOMarHUTHBIEBOJIHBI

57. | JlJabopaTopHas pabota "M3ydeHue JlaGopaTopHas
CBOMCTBAJIEKTPOMArHUTHBIX BOJIH pabora;

IIPU TOMOIIY MOOMIIBHOTO
TenedoHa

58. | Mcnonb3oBaHUE 31EKTPOMArHUTHBIX YcTHbIlONpOC;
BOJIH

59. |llIkana 31eKTpOMarHUTHBIX BOJIH VY eTHBIIONPOC;

60. | DiekTpoMarHuTHas IpUpoja CBETa VYcrasiitonpoc;

61. | O6ob6maromumii ypok 1o teme Konrponbnas
"DJIeKTPOMarHuTHOE TOJIE. pabora;
DNEeKTPOMarHUTHbHIE BOJHBI".

KonTponbnaspabora

62. |IIpsMonuHeiHOE pacpoCcTpaHEeHUE VYcrabiitonpoc;
CBETa

63. | Orpaxenue CBeTa. JlaGopaTopHas
JlaboparopHuas padota"3yuenue pabora;
XapaKTEPUCTHUK U300pakeHUs
peaMeTa B IJIOCKOM 3epkaie”

64. |Ilpenomnenue cpera. JTaGopaTopHas
JlaGopaTtopHnas pabota pabora;
"UccnenoBanue 3aBUCUMOCTH YTJIa
IIPEJIOMJIEHUS CBETOBOT'O JIy4a OT
yria mnaJieHusi Ha TpaHulie "BO3/1yX-

CTeKN0"

65. | [lomHOE BHyTpeHHEE OTpaKeHUE CBETA VYcerHbIionpoc;

66. | Pemenue 3ana4d no reme YCTHBIN 0O1poc;
"OTpakeHue UIpeIoMIeHne [MucpmenHbIi
ceera' KOHTPOJIb;

67. |JInH3a, X07 JTyuel B JINH3E. JlaGopatopHas
JlabopaTtopHas pabota "l[lonyueHue pabora;
n300pa’keHus! TOMOIIIBIO
cobuparomiei TuH3bI"

68. | JlJabopaTopHas pabota "IIpoBepka JlaGopaTopHas
(bOpMyIBITOHKOM JTUH3BI" pabora;

69. | Pemenue 3amau no teme "JIunza" YcerHbliionpoc;

70. |I'ma3 kak onTHYECKasi CUCTEMA VYcrHbiitonpoc;

71. | OnTHueckue npuOOpsI Y CTHBIONPOC;

72. | Aucnepcus CBETa. JlaGopaTopHas
JlaGopatopHast pabota "ONBITHI pabora;

M0 pa3yIo’KEeHHI0 Oeoro cBera B
cnektp"

73. | CnoxeHue CrieKTpaibHbIX LIBETOB. JlaGopaTopHas
JlaGopaTtopHnas padota "OMBITHI 11O pabora;

BOCIIpHUATHUIO IBE€TA TPCAMETOB IIPU UX
HaOJIIOJICHUY Yepe3 IIBETHhIC QUILTPHI"




74. | O600maromui ypoK mo teme YcrHelitonpoc;
"CseroBplesiBIECHUA"

75. | KontponpHas paboTa o Teme KontponbHas
"CBeToBbIC SBICHHS" pabora;

76. | OnbiTel Pezepdopna u nmianerapHas VYcerasiitonpoc;
MOJIEJIb aTOMa

77. | Ucnyckanue U NOIJIOLICHUE CBETa Y eTHBIIONPOC;
aTOMOM

78. | JJabopaTtopHas pabora "HaGmronenue JlaGopaTtopHas
CIUIOIIHBIX U JJMHEHUYATBIX CIIEKTPOB paboTa;
n3nyyeHus"

79. | PaguoaktuBHOCTH. Anb(a-, OeTa- VYcerasiitonpoc;
Y TaMMa-U3ITy4eHUs

80. |JlabopaTtopHas pabora JlaGopaTopHas
"UccnenoBanue TpeKOB3aps>KEHHBIX pabora;
yacTuIl 1o pororpadusm"

81. | Hyknonnas Mmojens aTOMHOIO sipa VYcrabiitonpoc;

82. | PamnoakTuBHBIEC TPEBPAILICHHS VYcerHbiitonpoc;

83. | Pemenue 3amay no teme YcTHbIN onpoc;
"CtpoeHnue siapa,paTuoaKTUBHBIC [TucbmenHbIi
npeBpaiieHus"” KOHTPOJIb;

84. | Snepubie peakiuu YcrHbliionpoc;

85. | DHeprusi CBA3M aTOMHBIX SAEP Ycrabiiionpoc;

86. | Peakiuu cuHTe3a U €TICHUS A1€P YcTHbIliONpOC;

87. | Peakuuu cuHTE3a U NETIEHUS A1EDP Y CTHBIOMIPOC;

88. | Hdosumerpusi. JlaboparopHas JlaGopaTtopHas
pabota "H3mepenue paboTa
paaroakTUBHOrO oHa"

89. | Obobmaromuit ypok 1o Teme VcTHEIi onpoc;
"KBaHTOBBIEABICHUA" ITncbMeHHbIN

KOHTPOJIb;

90. | KontposnbHas paboTa o Teme KontponbHas
"KBaHTOBBICSABICHUS" paborta;

91. |IloBTOpeHue u o0oOIICHHE VeTHBIHN ompoc;
Marepuana Kypca. Tema IncemeHHbIN
"MexaHu4ecKoe ABUKEHUE U KOHTPOJIb,
crocoObl ero onucaHus"

92. |IloBTOpenue u oboOLIeHHE VCTHBIH onpoc;
Mmarepuana Kypca. Tema HnceMeHHBIH
"B3zanMonaencTBrue Tea" KOHTPOJIb;

93. |IloBTOpeHue u o0oOIICHHE VCeTHBIN ompoc;
Marepuana Kypca. Tema HucpmeHHBIH
"B3aumopeiictBue Ten" KOHTPOJIb,

94. |IloBTOopenue u oboOLIeHHE VCTHBIH onpoc;
Matepuaina Kypca. Tema "3akoHbI IucemeHHbIN
COXpaHEHHUs B MEXaHUKe" KOHTPOJIb,

95. | [loBTOpenue u 0600IIEHNE YcrHblit ompoc;
Marepuana Kypca. Tema HuceMeHHBIH
"MexaHnyeckue KonebaHus u KOHTPOJIb;

BOJIHBI"




96. |IloBTOpeHue u o0oOIICHHE 1 VCTHBII 0mpoc;
Marepuaiia kypca. Tema "TennoBbie [TuceMeHHbIH
SIBJICHUS " KOHTPOJIb,

97. | IloBTOpenue u 06o0IIEHNE 1 VYcrHblii ompoc;
matepuaia kypca. Tema "TerioBsie [TncemenHsIi
SABJICHUS" KOHTPOJIb;

98. | IloBropenue u o6o0menue Mmatepuana | 1 VcTHBIH ompoc;
kypca.Tema "Dnekrpuueckue IucpmeHHbII
SIBJICHUS" KOHTPOJIb,

99. | [loBTOpenue u 0600IIEHNE 1 VYcrHblii ompoc;
Marepuaia Kypca.Tema IMucpmeHHbII
"JeKTpuUeCcKue ABICHUA" KOHTPOJIb;

100. | [ToBropenue u o6o0menue Mmatepuana | 1 VcTHBIi ompoc;
Kypca. Tema "DyeKTpOMarHuTHbIC IMucemennbIi
SIBJICHUS SIBJICHUA" KOHTPOJIb,

101. | IToBTOpenue u o6o0IICHIE 1 VCTHBII 0npoc;
MmaTepuana kypca. Tembl [ucbMeHHBIH
"DNIeKTPOMarHUTHBIE BOJIHBI", KOHTPOIJIB;
"CBeToBbI€ sIBJICHUS"

102. | UtoroBast KOHTpOJbHas paboTa 1 KonTponbHas
1o Kypcypusuku 7-9 kinaccoB pabora;
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Y‘IEBHO-METOI[I/I‘{ECKOE OBECHE‘—IEHI/IE OBPA3OBATEJII>HOFO IMPOLECCA

CI)H3HKa 7 KJ'IaCC/HepBIIHKI/IH A.B.,; OOO «[[pO(ba»
®usuka, 8 knacc/[leppimkun .M., UBanos A.1., OO0 «/Ipoday;
®duswnka, 9xmacce/Ilepeimkun A.B., F yTHUK E.M., OOO «dpoday;

METOAUYECKHUE MATEPHUAJIBI 1JI YYUTEJIA

1. Ileppimikun A.B., I'ytauk E.M. ®usuka. 7 xnacc. — M.: Jlpoda, 2017

2. ®usuka. Tectol. 7 knacc (aBropsl: H. K. Xannanos, T. A. XanHaHOBA).

3. ®usuka. CamocTosTEIbHBIE U KOHTPOJIbHBIC PaboThl. 7 Kinacc (aBTopsl: A. E. Mapon, E. A. Mapon). —
M.:/Ipoda, 2016

4. ®usuka. [Iunaktuueckue marepuansl. 7 kiacc (aBTopsl: A. E. Mapon, E. A. Mapon). — M.: [Ipoda, 201
5. ®usuka. [lnarnocruueckue padotsl. 7 kiacc (aBropsl: B. B. IllaxmaTosa, O. P. Illedep). - M
Hpoda,201

6. ®uzuka. COOpHUK BOMPOCcoB U 3a1a4. 7 kiacc (aBropel: A. E. Mapow, E. A. Mapon, C. B. [To3ouM.:
Hpoda, 2017

7. A.B. Ileppimkun @usnka-8kn 2017 M. IIpoda

8. H.B. ®unonosuu Meroauueckoe mocodue 2015 M. JIpoda

9. A.E. Mapon, E.A. Mapon CamocTrosiTenbHble U KOHTPOJIbHBIE paboThI-8 Kiacc 2017 M.
HpodaB.B. llaxmarosa ,0.P. llledep Anarnoctuyeckue padotsl -8 kiaacc 2016 M. JIpoda

10.  A.E. Mapon, E.A. Maposn, C.B. Ilo3oiickuiit Coopauk Borpocos u 3amgaud 2015 M. JIpoda

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
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http://kvant.mccme.ru/ http://www.e-
science.ru/physicshttp://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/ http://www.all-
fizika.com/



MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O TIPOHECCA

OBOPYJIOBAHME JJIsSI TPOBEJIEHUSI IABOPATOPHBIX, TIPAKTUUYECKHX PABOT,
JEMOHCTPAIIUI

Ta0muiet

BuyTtpenHss sneprus.

KonnuecTtBo TEMI0THI.
3aK0H COXpaHEHUS U MPEBPAICHUS YHEPTHUH.
[InaBnenue u oTBepIeBaHUE KPUCTAIUTMYECKUX TEI.

Hcnapenne. Kunenue.

BrnaxHocTs Bo3ayxa.
PaGora rasza u nmapa npu paciirpeHuu.

aﬂeKTpI/ISaHI/IH TCII.

CrpoeHue aToOMOB.
DIIEKTPUUYECKUI TOK. DIEKTPUUECKAs LEb.

DJIEKTPUUYECKUH TOK B METaJlIaxX.
DNEKTpUUECKOE HaIIPsHKEHUE.

M3mepeHue cuitbl TOKa U HANPSHKCHUS.
DIIEKTPUYECKOE COMPOTUBIICHUH € TTPOBOIHMKA. 3akoH OMa JyIsl yJacTKa LEeTH.

VY nenpHOE CONPOTUBIIEHUE IPOBOJHUKA.

[TocnenoBarenbHOE M MapAIIIEIBHOE COEAMHEHUE TIPOBOJHUKOB.
MOIIHOCTD 3JIEKTPUYECKOTO TOKA.
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