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MNOACHUTEJIbBHAS 3AITMCKA

ConeprkaHue nporpaMMbl HalIpaBIeHO Ha (POPMUPOBAHHUE €CTECTBEHHOHAYYHOM IPaMOTHOCTH Y4aIUXCs U
OpraHu3aIIo U3y4YeHUsl (PU3MKU Ha JEeSITeIbHOCTHON OCHOBE. B Hell yUUTHIBaIOTCS BO3MOXKHOCTH IIPEIMETa
B peanm3anuu TpedoBanunii ®I'OC OO0 k miaaHupyeMbIM JIMYHOCTHBIM U METANIPEIMETHBIM PE3yiIbTaTaM
00yueHus, a TAK)KE MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYUHBIX YUYEOHBIX IIPEAMETOB Ha YPOBHE
OCHOBHOTO O0IIIer0 00pa3oBaHusl.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «®PU3UKA»

Kypc ¢pusukn — cucteMoo0pa3yromuid Al €CTECTBEHHOHAYYHBIX YY€OHBIX MPEIMETOB, IIOCKOIBKY
¢u3nUecKre 3aKOHbI JIS)KAaT B OCHOBE MPOILIECCOB U SIBICHUH, N3y9aeMbIX XUMHEN, ONOJIOTHEH, acTpOHOMHUEH
U Qusnueckoii reorpadueid. dusznka — 3TO MpeaAMET, KOTOPHI HE TOIBKO BHOCUT OCHOBHOM BKJIa/1 B
€CTeCTBEHHOHAYYHYIO KapTUHY MHUPa, HO M IIPEJOCTABIISICT HanOoJIee ICHbIE 00pa3ibl TPUMEHEHHS HAyYHOTO
METO/1a MO3HAHUS, T.€. crloco0a MOIy4eHHs JOCTOBEpHBIX 3HaHMH 0 mupe. Hakownen, ¢puznka — 310
IpeIMET, KOTOPbII HapsAIy C IPYTUMHU €CTECTBEHHOHAYYHBIMU IIPEIMETaMU JI0JIKEH 1aTh HMIKOJbHUKAM
Ipe/ICTaBICHNE 00 yBIEKATEIbHOCTH HAYYHOTO HCCIIEA0BAaHNS M PAJOCTH CAMOCTOATEIILHOTO OTKPBITUS
HOBOT'O 3HAHMSL.

OpnHa U3 T1aBHBIX 33734 (PU3NUECKOro 00pa30BaHUs B CTPYKTYpe 001Iero oopa3oBaHusi COCTOUT B
(OopMHPOBAHNHU €CTECTBEHHOHAYYHOW I'PaMOTHOCTH U MHTEpeca K HayKe y OCHOBHOM Macchl 00y4aroluxcs,
KOTOpBbIE B JJaJIbHEHIIEM Oy IyT 3aHATHI B CaMbIX pa3Ho 00pa3HbIX cepax nesreabHocTH. Ho He MeHee
BaXHOMW 3aJ1a4ei SBJIETCS BBISIBJICHUE U IIOArOTOBKA TAJIAHTJIMBBIX MOJIOABIX JIFOJEH ISl IPOAOIKEHUS
o0pa3oBaHus U JanbHelel npopeccuoHaIbHON 1eATEIbHOCTH B 00JIACTH €CTECTBEHHOHAYYHbIX
UCCIIEIOBAaHUN U CO3[JaHUU HOBBIX TE€XHOJOTHH. COrIacHO MPUHATOMY B MEXIYHAPOJAHOM COOOIECTBE
ornpeeneHuto, «kEcrecTBeHHOHaY4Hasi TPAMOTHOCTb — 3TO CITIOCOOHOCTD YeJI0BEKa 3aHUMAaTh aKTUBHYIO
IpaXXJIaHCKYIO MO3UIIMIO MO OOIIECTBEHHO 3HAYMMBIM BOIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMHM HAyKaMu, U
€ro TOTOBHOCTb MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMH HieIMU. HaydHO rpaMOTHBIN 4€TI0BEK CTPEMUTCS
y4acTBOBaTh B ApT'yMEHTUPOBAHHOM O0CYKJIEHUU IPOOIeM, OTHOCAILINXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTUSIM, YTO TPeOyeT OT HEero CIEAYIOUIMX KOMIIETeHTHOCTEH:

— HAY4YHO OOBACHATH SIBJICHUA,
— OIICHUBATbh U TIOHUMATb 0COOEHHOCTH HAaYYHOI'O UCCIICAOBAHUA,
— HUHTCPpHUPCTUPOBATH JAaHHBIC U UCITOJIB30BATh HAYUYHBIC JOKA3aTCIIbLCTBA AJId ITOJTYUCHUS BBIBOJOB.

N3yuenue ¢pus3nku cnocoOHO BHECTH pelIaloNInil BKIaa B GopMHpOBaHUE €CTECTBEHHOHAYYHON
TPAaMOTHOCTH OOYJarOITUXCS.

HEJIN U3YYEHUA YYEBHOI'O IPEJIMETA «®PU3UKA»

Lenu n3yyenus (HU3MKU Ha ypOBHE OCHOBHOI'O 00I11ero o0pa3oBaHus onpeaeneHs! B Konnenuun
npenojiaBaHus yueoHoro npenmera «dusnka» B 00pa3zoBaTenbHbIX opranuzanusx Poccuiickoit @eneparum,
pean3yIoLIMX OCHOBHBIE 00111e00pa3oBaTeIbHbIe IPOrpaMMBbl, YTBepKIEHHOH perienuem Komnernu
MunucrepcrBa npocsetienus: Poccuiickoit @eneparyn, npotokoi ot 3 nexadps 2019 r. Ne [TK-4BH.

Lenu u3ydenus Gu3MKu:

— npuoOpeTeHne nHTepeca U CTpeMIIEHHs 00YyUYaIOIIMXCs K HAyYHOMY M3Y4YEHHUIO TPUPO/IHI,

pa3BUTHE HMX MHTEJUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

— Pa3BUTHUC HpGI[CTaBJIeHI/Iﬁ 0 HAYYHOM MCTOJIC MMO3HAHUA U (I)OpMI/IPOBaHI/Ie HUCCICIO0BATCIBCKOT'O
OTHOIICHMHS K OKPYKaIOIIUM ABJICHUAM,



— (opMHUpOBaHHE HAYYHOTO MUPOBO33PEHHUS KaK pe3yiibTaTa U3y4eHUsl OCHOB CTPOCHUS MaTepHH U
(dbyHIaMEHTATBHBIX 3aKOHOB (PU3HKHU;

— ¢opMHpOBaHUE MPEACTABICHUHN O POJIK (DU3UKH JIJIS1 PAa3BUTHSI IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH
U TEXHOJIOTHIL;

— pa3BHUTHE NPEACTABICHUI 0 BO3MOXKHBIX cepax Oyayiiel mpodeccuoHanbHOMR e TeNbHOCTH,
CBSI3aHHOM C (PU3MKOM, MOJITOTOBKA K JaJbHEHIIEMY O0Y4YEHHIO B 3TOM HAIlPaBJICHUH.

JlocTrKeHHEe ITUX 1eJIel Ha YPOBHE OCHOBHOTO O0IIET0 00pa3oBaHus 00eCIeunBacTCs PEIICHUEM
CIICIYIOIIMX 3a/1a4:

— an06peTeHHe 3HAHUM O JUCKPETHOM CTPOCHHUH BCIICCTBA, O MCXAHUYCCKNX, TCIIJIOBBIX,
QJICKTPUYCCKUX, MAHUTHBIX U KBAHTOBLIX SABJICHUAX

— MpuoOpPEeTeHNE YMEHUI ONHUCHIBATH M OOBSICHATH (DU3MUECKUE SBICHUS C UCIOJIb30BAHUEM
MOJTyYCHHBIX 3HAHUI;

— OCBOCHHE METOJIOB PEHICHUS POCTEHIINX PAcCYETHBIX 33/1a4 C UCTIOIB30BaHUEM (PU3HUECKUX
MOJEJIEH, TBOPUYECKUX U IIPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

— Pa3BUTHUC YMeHI/Iﬁ Ha6J'IIOI[aTB IPpUPOAHBIC ABJICHUA U BBIIIOJIHATDL OIIBITHI, na60paT0pHLIe pa6OTLI n
OKCHCPUMCHTAJIBHBIC UCCIICAOBAHUA C UCITIOJIB30BAHUEM U3MCPUTCIIBHBIX HpI/IGOpOB;

— OCBOCHHE MTPUEMOB PabOTHI ¢ HHPOPMAITUEH (PU3NIECKOTO COIepPKaHus, BKIIFOUast HH(OPMAIUIO O
COBPEMEHHBIX JOCTIXKCHUAX (PU3UKH; aHATH3 U KPUTUYECKOE OIICHUBaHKHE WH(OPMALIUU;

— 3HAKOMCTBO o chepamu MpoecCHOHANTBHOMN AeATeIbHOCTH, CBI3aHHBIMU C (PU3UKON, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHHIX (PU3UUECKON HAYKH.
MECTO YYEBHOTI'O NIPEJMETA «®U3UKA» B YUEGHOM IIJIAHE

B cootBerctBun ¢ PI'OC OO0 ¢usuka spiasercs 00s3aTeabHBIM IPEIMETOM Ha YPOBHE OCHOBHOTO
oOmiero oopazoBanus. JlaHHas mporpaMma rnpeaycMaTpuBaeT u3ydeHrue Gu3nky Ha 6a30BOM YpOBHE B
00béMe 238 41 3a Tpu rosa o0ydeHus 1o 2 4 B Heseno B 7 U 8 kiaccax U 1o 3 4 B HeJlelnto B 9 kiacce.



COJEPKAHUE YYEBHOI'O IIPEAMETA

7 KJIIACC

Pazjnen 1. ®u3uka u e€ poJib B MO3HAHHH OKPY:KAIOIIEro MUpa

®duzuka — HayKa 0 IpUpojie, u3ydyaeT (pu3nveckue BIeHUS: MEXaHUYECKHE, TETUIOBbIC, DJIEKTPUUECKHE,
MarHUTHbIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuynHbl. M3mepenue ¢pusznueckux BennyuH. Puznueckue npudopsl. [lorpemHocts
u3MepeHuil. MexayHapoaHas cucTemMa eIuHUIL.

Kak ¢usuka u apyrue ectecTBeHHbIE HAYKU U3Y4alOT MpUpoy. EcTrecTBeHHOHAYYHBINH METO/] TO3HAHUS:
HaOJII0/IeHUE, TOCTAHOBKA HAYYHOT'O BOMPOCA, BHIABIMKEHHUE THIIOTE3, IKCIEPUMEHT IO MTPOBEPKE TMITOTES,
o0BbsicHeHUE HabIogaeMoro sBieHus. Onucanue Gpu3nyecKux SBICHUN C TOMOIIBIO MOJIETEH.

JdemoHcTpauuu
1. Mexanudeckue, TEIUIOBbIE, YIEKTPUUECKHIE, MATHUTHBIE, CBETOBBIC SIBICHHUS.
2. ®uznyeckue MpudOpPHI U MPoIleIypa NPSIMbIX U3MEPEHUI aHATIOTOBBIM U LIU(PPOBBIM MIPUOOPOM.

JlaGopaTopHble padoThI U ONBITHI

1. Onpenenenue LeHsl A€ICHUS IIKaIbl MU3MEPUTEIBHOTO MpUOOpa.

2. I3mepeHue paccTosHUM.

3. U3mepenne 00bEMa )KUIKOCTH M TBEPIOTO Tea.

4. OnpezneneHue pa3MepoB MaJlbIX TeJ.

5. 3mepenue Temneparypsbl Ipy HOMOILM KUAKOCTHOIO TEPMOMETpA U AaTYMKA TEMIIEpaTyphl.

6. IIpoBenenue ncciea0BaHus 10 MPOBEPKE TUIOTE3bI: AATBLHOCTh MMOJIETA IAPUKA, TYILIEHHOT'O
TOPU30HTAJIBHO, TEM OO0JIblIIe, YeM OOJIbIIIe BHICOTA ITyCKa.

Pa3nen 2. [lepBonauajibHbIe CBe/IEHNS 0 CTPOEHHUH BellleCTBA

CtpoeHue BemiecTBa: aTOMbI U MOJIEKYJIBI, X pa3Mepbl. OMBITHI, I0Ka3bIBAIOIINE JUCKPETHOE CTPOEHUE
BemecTBa. OMBITHI, TOKA3bIBAIOIINE TUCKPETHOE CTPOCHHE BEIIECTBA.

JIBrokenue yacTuil BemecTBa. CBsI3b CKOPOCTH JABMKEHUS YACTHI] C TeMIiepaTypoil. bpoyHoBckoe
nBwxenue, nuddysus. BzanmonelicTBre 4acTUIl BENIECTBA: MPUTSHKEHNE U OTTAJIKUBAHUE.

ArperaTHbIe COCTOSIHUSI BEIIECTBA: CTPOSHHUE Ta30B, )KUAKOCTEH U TBEPBIX (KPUCTATUIMUECKHX ) TEI.
B3anmMocBsI3p MeX1y CBOMCTBAMU BEIIECTB B PA3HBIX arperaTHbIX COCTOSHUSIX U UX aTOMHOMOJICKYJISIPHBIM
ctpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIbI. B3aMOCBSI3b MEXK/ Ty CBOMCTBAaMU BEIIECTB B
Pa3HBIX arperaTHBIX COCTOSIHUSIX U UX aTOMHOMOJIEKYJIIPHBIM cTpoeHneM. OCOOEHHOCTH arperaTHhIX

coctostHuM BOIbl. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BO/IBI.

JdemMoHcTpauuu

1. HaGmoieHre OpOyHOBCKOTO JIBUXKEHHS.

2. HaGmonenune nuddysuu.

3. HaGmonenue siBJaeHUH, OOBSACHIIOMUXCSA MPUTSHDKEHUEM WK OTTAJIKUBaHUEM YaCTHI] BEIIECTB.

JlabGopaTopHble padoThI U ONBITHI

1. Onenka nuaMeTpa aToMa METOJIOM PSAOB (C UCMONb30BaHUEM (oTorpaduit).
2. OnBITHI 110 HAOTIOACHUIO TETIJIOBOTO PACIIMPEHUS Ta30B.

3. OnBITHI 10 OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYISIPHOTO MPUTSKEHUSL.

Paznen 3. /IBusKeHHe H B3aUMO/IeilicTBHHA

Mexanundeckoe aBrxkeHue. PaBHoMepHoe u HepaBHOMEpHOE ABMKeHHE. CKopocTh. CpeaHsist CKOPOCTh TPU
HEPaBHOMEPHOM JIBM>KEHUU. Pacuér myTu u BpeMeHu ABuKeHus. PaBHOMEpHOE U HEpaBHOMEPHOE JBU -
xenue. Ckopoctb. CpenHssi CKOPOCTh IPY HEPABHOMEPHOM JIBUKEHUU. Pacu€T myTu 1 BpeMEHU JBUKECHHUSL.



SIBnenune nHepuuu. 3aKoH HHEpIMU. B3anmoaeiicTBre Tl Kak MpUYMHA U3MEHEHUSI CKOPOCTH JIBUKEHUS
Tenn. Macca kak Mepa nHepTHoOcTH Tena. [InmoTHocTs BemecTBa. CBs3b IIIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B
enuHuIe 00bEMa BelecTBa.

Cuna xak xapakTepucTuka B3aumoeicTBus Teisl. Cuia ynpyroct u 3akoH ['yka. Mi3mepenue cuiiel ¢
NOMOUIbIO AUHAMOMETpA. SIBJIEHUE TATOTEHUs U crila TsokecTu. Cuna TsbkecTH Ha apyrux mianerax (MC).
Bec Tena. HeBecomocTs. CiioxeHue cuil, HallpaBJIEHHbIX 110 0AHOM npsMoil. PaBHoaeicTByromas cuit. Cuna
TpeHusl. TpeHne CKoJIbKeHUs U TpeHue 1nokosi. Tpenue B npupoae u texuuke (MC).

JdemoHcTpauuu

1. HaGmoieHre MeXaHM4eCKOro ABMKEHUS Tela.

2. MI3mepeHne CKOPOCTH MPSIMOIMHEHHOTO JABHKEHHUS.

3. HaGmronenue siBJIeHUS MHEPIIHH.

4. HaGnroenue U3MEeHEHHs CKOPOCTHU TPU B3aUMOICHCTBUH TEJL.
5. CpaBHeHuE Macc 10 B3aUMOJEHCTBHIO TEII.

6. CinoxxeHue cuJl, HapaBJICHHBIX 110 OJHOM MPSIMOA.

JlaGopaTopHble padoThI U ONBITHI

1. Onpenenenue CKOPOCTH PaBHOMEPHOTO ABMXKEHUS (IIIApUKA B KHUIAKOCTH, MOJIENN NEKTPUUECKOTO
ABTOMOOWJIA U T. 11.).

2. Onpenenenue cpeHeil CKOPOCTU CKOJIbKEHHUsI OpycKa U IIapuKa 10 HAKIIOHHOW TJIOCKOCTH.

3. Onpenenenue mMIOTHOCTH TBEPIOTO Tea.

4. OmbITH, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD pacTsoKeHUs (J1eopManun) Ipy>KUHBI OT TMPUIT0KESHHON
CUJIBI.

5. ONBITHI, IEMOHCTPUPYIOIIHE 3aBUCMOCTD CHJIBI TPEHUS CKOJILKEHHS OT Beca Teja U Xapakrepa
CONPUKACAIOIIUXCS TOBEPXHOCTEH.

Pasznen 4. JlaBinenne TBEPABIX TeJl, }KMAKOCTEN 1 ra30B

Hasnenue. CriocoObl yMEHbIIIEHUS U YBEIHUEHUS AaBieHus. J[aBneHue raza. 3aBUCUMOCTH JIaBIICHUS Ta3a
ot 00BEMa, Temriepatypsl. Ilepenada qaBneHus TBEPABIMU TEJIAMH, KUIKOCTSIMHU U Ta3aMu. 3akoH [lackais.
[THeBMaTHYEeCKUE MAIIMHBI. 3aBUCUMOCTD JIABJICHUS KUIKOCTH OT TIIyOWHBI. [ MapocTaTHIecKuii mapaiokc.
Coobmaromuecs cocyasl. [ mapaBInyeckue MeXaHu3Mbl.

ATtmocdepa 3emau u atMocepHoe aBiaeHue. [IpuunHbl cylecTBoBaHUS BO3YITHONW 000I0UKH 3EMIIH.
OmnsiT Toppuuennu. M3mepenue atMocepHOTo JaBieHus. 3aBUCUMOCTb aTMOC(EPHOTO AaBICHHS OT
BBICOTHI HaJl ypOBHEM Mopsi. [Ipubopsl s u3MepeHus: arMochepHOro JTaBIeHHUS.

JleiicTBrE KUIKOCTH U Ta3a Ha MOTPYXKEHHOE B HUX Teo. BriTankuBaromas (apxumenoBa) cuia. 3akoH
Apxumena. [InaBanue ten. Bo3ayxormniaBanue.

JdemMoHcTpanuu

. 3aBUCHMOCTb JIaBJIEHUS raza OT TEMIEPATYypPHI.

. Ilepenava naBieHus KUAKOCTBHIO U Ta30M.

. Coobmraroriuecs: CoCy/Ibl.

. 'mppaBinueckuii rpecc.

. IlposiBnenue neiicTBust arMoc(hepHOTO JaBICHUS.

. 3aBUCUMOCTbH BBITAJIKUBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHOM YaCTH TeNa U MIOTHOCTH KHJIKOCTH.

~N o OB~ W DN

. PaBeHCTBO BBITAJIKUBAIOMIEH CHIIBI BECY BBITECHEHHOM KHUIKOCTH.
8. YcnoBue nuaBaHus Tell: IJIaBaHUE WU MOTrpy’XCHUC TCJI B 3aBUCUMOCTU OT COOTHOIICHUS IUIOTHOCTEH
TCIa U XKUJIKOCTH.

JlaGopaTopHble padoThI U ONBITHI
1. MlccnenoBanue 3aBUCUMOCTH Beca Tela B BOJIE OT 00bEMa MOrpyKEHHOM B )KUKOCTh YAaCTH Tela.



2. OnpeneneHre BBITATKUBAIONIEH CHITBI, IEUCTBYIOIICH HA TEJI0, TOTPYKEHHOE B )KUIKOCTD.

3. [IpoBepka HE3aBUCUMOCTH BHITAJIKMBAIOIICH CHIIBI, IEHCTBYIONIEH HA TEJIO B )KUIKOCTH, OT MacChl Tela.

4. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOUIEH CHIIbI, IEUCTBYIONIEH HA TE€NO B )KUJIKOCTH,
0T 00bEMa MOTPYKEHHOM B KUIKOCTh YACTU T€JA U OT IJIOTHOCTHU KUIKOCTH.

5. KonctpynpoBanue apeomerpa uiiu KOHCTPYUPOBAHUE JIOAKHU U OMpefiesieHne e€ rpy30nobEMHOCTH.

Pa3nes 5. PaGora m MomHOCTh. DHeprus

Mexannueckasi pabora. MOIIHOCTb.

[TpocTbie MeXaHU3MBI: pbIYar, OJIOK, HAKJIIOHHAs TUIOCKOCTh. [IpaBuio paBHOBecus peruara. [lpumenenue
IpaBUiIa paBHOBECHS pblyara K 06J0Ky. «300Toe npaBuwio» Mexanuku. KIIJI mpocTbIx MeXaHU3MOB.
[IpocTbie MexaHU3MBI B OBITY M TEXHUKE.

Mexanunueckas 3Heprusi. Kunernueckas u noreHiuanbHast sHeprust. IlpeBpaiienue onHoro Bujga
MEXaHUYECKOW SHEpIruu B Ipyroil. 3aKOH COXpaHEHUs SHEPTUU B MEXAHUKE.

JdeMoHcTpamun
[IpuMepsl IPOCTHIX MEXAHU3MOB

JlaGopaTopHble padoThI U ONBITHI

1. Onpenenenue paboThl CUIIBI TPEHUS IPH PABHOMEPHOM JBM)KEHUH TeJla TI0 TOPU30HTAIBHOM
IIOBEPXHOCTH.

2. VccnenoBanue ycIoBUil paBHOBECHS pbIyara.

3. U3mepenne KI1/] HakJIOHHON TIIOCKOCTH.

4. V3y4yeHue 3aKOHa COXPAHEHUS MEXAHUYECKON SHEPTUH.

8 KJIACC

Pa3nen 1. TenjioBole sIBJIEHHUS

Mopenu TBEPIOTO, )KUIKOTO M Ta3000pa3HOTO COCTOSIHUM BemecTBa. Kpuctamnuyeckue u aMopgHbIe Tena.
OObsicHEHHE CBOICTB ra3oB, >KUJKOCTEN U TBEP/ABIX TEJI Ha OCHOBE MOJI0KEHUH MOJIEKYIIPHO-KMHETUYECKOM
teopur. CMaurBaHWE U KaMMIISIPHBIC sIBICHHS. TeIioBoe pacinpeHue 1 ckaTtue.

Temmnepatypa. CBsi3b TEMIIEpaTyphl CO CKOPOCTHIO TETNIOBOTO ABUKEHUS YACTHUII.

Buytpennss sneprust CriocoObl ”3MEHEHUS BHYTPEHHEH dHEPrUH: TeIUIoNepeadya u CoBepIieHne paboThl.
Buael renonepenaun: TENIONPOBOAHOCTD, KOHBEKIIMSA, U3JIYUEHHUE.

KonuuecTBo TemnoThl. Y aenpHas TEIIOEMKOCTD BELIECTBA. TermIo00MeH U TeIIOBOE PaBHOBECHE.
VYpaBHenue TerioBoro 6ananca. [InaBnenue u oTBepeBaHNe KPUCTATUNIMYECKUX BEIIECTB. Y IeIbHas
teruioTa masneHus. [Tapoobpazosanue u konnencamus. Mcnapenne (MC). Kunenue. Y aensHas TemnoTa
napooOpa3oBaHus. 3aBUCUMOCTb TeMIIEpaTyphl KUIIEHUs OT aTMOC(HEpHOro AaBlieHUs. BiakHOCTh BO3TyXa.

DHeprus TOIUIMBA. Y JeNIbHAs TEIUIOTa CTOPAHMSL.

[Tpuntumer padoTe! TermmoBsix Asuratenei. KIT/I remmoBoro aeuratesns. TenmoBsie IBUTATEIN U 3alTUTa
okpyxaroriet cpensl (MC). 3akoH coxpaHeHUs U IPEeBpaIeHHs SHEPTUHU B TerIoBbIX nporeccax (MC).

JdemoncTpanuu

1. HabmioneHne OpOYHOBCKOTO JIBHIXKEHHS

. HaGmonenue nuddyszun

. Habmoienue siBieHn CMauMBaHUs U KAaTWJUISIPHBIX SIBICHUN

. HabmoieHue TemiaoBoro pacimpeHus Tel

. I3aMeHeHune naBieHus ra3a mpu U3MeHEHHH 00bEMa U HarpeBaHUU WIIH OXJIAKICHUH
. [IpaBuiia u3MepeHust TEMIEPATYPHI

. Buael rerionepenauu

O N O O & WODN

. OxnaxxaeHue npy coBepiieHu padboThl



9. HarpeBanue mipu coBepIiiieHUN pabOThl BHEIIHUMHE CHJIAMHU
10. CpaBHeHHUE TEIUIOEMKOCTEH PAa3TMYHBIX BEIIECTB

11. HaGmroneHue KuneHust

12 .HaGmroieHue moCcTOSIHCTBA TEMIIEPATYPHI IPH IIIaBICHUH
13. Monenu TerIoBbIX ABUTATENCH

JlaboparopHbie padoThl M ONIBITHI

1. OmbITHI 10 OOHAPY)KEHUIO NEHCTBHS CHII MOJIEKYIISIPHOTO TIPUTSDKEHUS

2. OnBITHI IO BBIPALIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM MITH caxapa

3. OnbITHI 10 HAOJIOJCHUIO TETNIOBOTO PACIIUPEHUS Ta30B, )KUIKOCTEH U TBEPABIX TEI

4. OmnpenencHue AaBJICHUS BO3yXa B OAIUIOHE IIIPHUIIA

5. OnbITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD JaBJIECHUSI BO3/1yXa OT €ro 00bEMa U HarpeBaHUsl UIU
OXJIaXKICHUS

6. [IpoBepka ruImoTe3bl TNHEHHOW 3aBUCUMOCTH JIUTHHBI CTOJIOMKA KUIKOCTH B TEPMOMETPUUICCKON TPyOKe
OT TEeMIEPaTypsl

7. HabnroieHne n3MeHeHusl BHyTPEHHENW SHEPTUU Tejla B pe3yNbTare TeIIonepesaun U paboThl BHEITHUX
cui

8. UccnenoBanue siBIEHUS TEIJI000OMEHA MTPH CMEIIMBAHUH XOJIOIHOM U TOpsSTUeit BOJIBI

9. Ompenenenue KOJIMYECTBA TEIIOTHI, MOTYYSCHHOTO BOIOM MPHU TEIIOOOMEHE ¢ HArPEThIM
METAIIMYECKUM LIUJIMHAPOM

10. OnpeneneHue yaeabHOM TEINIOEMKOCTH BELIECTBA

11. ViccnenoBanue mpoiiecca ucrapeHus

12. Onpenenenne OTHOCUTENHHON BIAYKHOCTH BO3TyXa

13. Onpenenenue yaenbHON TEIIOTHI MJIABIECHUS JIbJA

Paznen 2. 3J1€KTpl/I‘leCKI/[e N MAaroHuTHbIC SAIBJICHUSA

Onektpuzanus Ten. [[Ba pona anexrTpudeckux 3apsaoB. BzanMoseiicTBue 3apsokeHHbBIX Tell. 3akoH Kynona
(3aBUCUMOCTD CHJIbI B3aUMOJICHCTBUS 3apsKEHHBIX TeJl OT BEJIMYMHBI 3aps10B U PACCTOSHUS MEX]Y TEIaMH).

OnexTpuueckoe nose. HanpsxEHHOCTh 35eKTpruueckoro nois. [IpuHiun cynepno3uium 31eKTpUIecKux
noJiei (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snextpuueckux 3apsiioB. DiaeMeHTapHbIN AyiekTpudeckuil 3apsa. Ctpoenue aroma. [IpoBogHuku
U IURJIEKTPUKH. 3aKOH COXPAHEHHSI SJIEKTPUUECKOTO 3apsiia.

ONEKTPUUECKUN TOK. Y CIOBHS CYILIECTBOBAHUS 3JIEKTPUUECKOIr0 TOKa. VICTOUHNKH ITOCTOSHHOTO TOKA.
JleicTBHS SIEKTPUUECKOTO TOKA (TEIMJIOBOE, XMMHUYECKOE, MAarHUTHOE). DIEKTPUYECKHI TOK B HKHUIAKOCTIX
U razax.

Onexrpuueckas nemnb. Cuina Toka. DlIeKTpuueckoe HanpspkeHne. ConpoTHBIIEHNE TPOBOAHUKA. Y IEIbHOE
COIPOTHBIIEHUE BelecTBa. 3akoH Oma 11s yyacTka 1enu. [locnenosarenbHoe u napamienbHOE COETUHEHHE
IIPOBOJHUKOB.

PaboTa 1 MOITHOCTB 3IEKTPHUUECKOro Toka. 3akoH J[xoyns— JleHma. DnekTpudeckue 1enu 1 noTpeduTenu
3JIEKTpHUECKO SHepruu B ObITy. KopoTkoe 3ambikaHue.

[TocTostHHbIE MarHUTHI. B3anuMozeiicTBUe NMOCTOSHHBIX MarHUTOB. MarHuTHOe mosie. MarHuTHoe mosie
3eMJIu ¥ €ro 3HaYeHHe JUIs )KU3HU Ha 3emiie. OnelT OpcTena. MarHuTHOE 1oJie 3JIEKTPUUECKOr0 TOKa.
[IprMeHeHre IeKTPOMarHuToB B TEXHUKE. J{efiCTBUE MarHUTHOTO MOJISI HA IPOBOJHUK C TOKOM.
DIIEKTPOABUTATEb TOCTOSTHHOTO TOKA. Mcronb30BaHuE JIEKTPOABUTATENIEH B TEXHUUECKUX YCTPOHUCTBAX U
Ha TPaHCIOpTE.

Omnertel @apanes. AABnenue anexkTpoMaruuTHON HHAYKIUH. [IpaBuno Jlenma. Dnexkrporeneparop. Criocoos
MOJTyYEHUS JIEKTPUUECKON SHEPTHH. DIEKTPOCTAHIIUN Ha BOZOOHOBIISIEMBIX HICTOYHHKAX SHEPTHH.



JdemoncTpanuu

1. DOnexktpuzauus Ten

JIBa pojia 3JIEKTPUUECKUX 3apsi10B U B3aUMOJICHCTBUE 3apsKEHHBIX TEJl
YCTpOUCTBO U AEUCTBUE DIIEKTPOCKOIIA

DnexTpocTaTuuecKas HHAYKIUS

3aKOH COXpaHEHUs AEKTPUUECKUX 3apsA0B

[IpOoBOIHMKY U TUIIEKTPUKH

MonenpoBaHu€e CUIOBBIX JTUHUH IEKTPUYECKOTO MOJIS

M cTOYHMKH IOCTOSTHHOTO TOKA
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JIeNCTBUA AIEKTPUIECKOT0 TOKA
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. DIIEKTPUUECKUH TOK B KUJIKOCTU
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. 'a30BBI1 pa3psn
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. U3mepenue cuiibl TOka aMnepMeTpom
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. I/I3MepeHHe QJICKTPHUYCCKOI0 HaANPSKCHUSA BOJIBTMCTPOM

[EEN
SN

. Peocrar 1 Mara3uH conpoTUBICHUN
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. B3aumoneicTBre MOCTOSSHHBIX MATHUTOB
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. MO,I[GJ'II/IpOBaHI/Ie HCBO3MOXXHOCTH Pa3AaCJICHUA ITIOJIIOCOB MAarnuTa
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. MO,I[GJ'II/IpOBaHI/Ie MarHMTHBIX MOJEH IOCTOSHHBIX MAarHUTOB
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. OneIT OpcTena
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. MarauTHoOE 10JIe TOKa. DJIEKTPOMArHuT

20. JleticTBHE MarHUTHOTO TOJISI HA MTPOBOIHHUK C TOKOM

21 DneKkTpoaBUTaTEIb IIOCTOSTHHOTO TOKA

22. ViccnenoBaHue SIBJICHHSI QJICKTPOMArHUTHOW WHIYKITHH

23. OnbiTer Dapanes

24. 3aBUCUMOCTD HAITPABJICHUS UHIYKIIMOHHOTO TOKA OT YCJIOBHH €r0 BOZHUKHOBEHUS

25. DeKTporeHepaTop MOCTOSHHOTO TOKa

JlabopaTopHbie padoThl M ONBITHI

1. OnbIThl O HAOJIOIEHUIO SJIEKTPU3ALIMHU TeJl HHIYKIUEH U TPU COPUKOCHOBEHUH
I/ICCJ'ICI[OBaHI/Ie I[CI\/JICTBI/IFI QJICKTPHUYCCKOIO I1OJIAA Ha MPOBOAHUKHU U JUDJICKTPUKU
CoOopka u mpoBepka padOoThI JIEKTPUUECKOM 1T MTOCTOSTHHOTO TOKa

W3mepeHue u peryaTupoBaHre CHUIIBI TOKa

a s w

W3mepenue u perynTupoBaHre HapsKEHUs

6. HccnenoBaHue 3aBHCUMOCTH CHUJIBI TOKA, UIIYIIETO Y€PE3 PEIUCTOP, OT COMPOTUBIICHHSI PE3UCTOpa U
HANPSDKEHUS Ha PE3UCTOpe

7. OnBITHI, JEMOHCTPHUPYIOIINE 3aBUCHMOCTh JJIEKTPHUYECKOTO COTIPOTUBIICHUS IPOBOIHUKA OT €T0 JIMHBI,
TUTONIAIN TIOTIEPEYHOTO CEUSHUS U MaTepralia

8. Tlpomepka mpaBuIa CIOKEHHS HAMPSHKSHUI TTPH TTOCTIEI0BATEIHHOM COSIUHEHHUH JIBYX PE3UCTOPOB

9. Tlpomepka mpaBwIIa I CHIIBI TOKA TIPH MAPAJUICITEHOM COSTMHEHUN PE3UCTOPOB

10. OnpenencHue padbOTHI AMEKTPUICCKOTO TOKA, UAYIIETO Yepe3 Pe3UCTop

11. OnpeneneHre MOIIHOCTH IEKTPUUECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE

12. UccnenoBanue 3aBUCUMOCTH CHITBI TOKA, HIYILIETO Y€PE3 JIAMITOUKY, OT HAMPsDKEHUS Ha Hel

13. Onpenenenne KI1J] HarpeBatens

14. UccnenoBaHre MarHUTHOI'O B3aUMOIEHCTBUS IOCTOSHHBIX MATHUTOB

15. 3yyeHne MarHUTHOTO TIOJISl IOCTOSIHHBIX MAarHUTOB IIPHU WX OObETUHEHHUH U Pa3IeICHUH

16. UccnenoBanue NeHCTBUS SJIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEIIKY



17. OubITHL, IEMOHCTPHUPYIOIINE 3aBHCUMOCTD CHJIBI B3aMMOJICHCTBUS KAaTYIIKH C TOKOM M MarHUTa OT
CHJIBI TOKA U HAIpaBJICHUS TOKA B KaTYILKe

18. M3y4enue nefiCTBHS MarHUTHOTO ITOJISl HA MTPOBOJHUK C TOKOM

19. KoncrpyupoBanue u u3y4eHue pabOThI AIIEKTPOABHTATEIS

20. Usmepenne KI1/] anekTpoaBurateibHOM yCTaHOBKH

21. OBITHI IO UCCIICAOBAHUIO SIBIICHUS 3JIEKTPOMAarHUTHON MHIYKIIMU: UCCIIEIOBAaHUE U3MEHEHUI

SHaAYCHUS U HaIIPpaBJICHUA HMHAYKIIMOHHOI'O TOKA.

9 KJIACC

Paznea 1. Mexannueckue sABJICHHUA

Mexanunueckoe nBrxenne. MarepuaibHas Touka. Cucrema orcuéra. OTHOCUTENIBHOCTh MEXaHUYECKOT O
JIBUKEHUs. PaBHOMEpHOE npsiMoIMHEHOEe ABrKeHne. HepaBHOMEpHOE IPSIMOJIMHEMHOE IBUKEHUE.
CpenHsisi ¥ MTHOBEHHAsl CKOPOCTb TeJa TP HEPAaBHOMEPHOM JIBUKEHUH.

Yckopenue. PaBHoyckopeHHOE npsiMoInHeiHOe BkeHne. CBoOoHoe nagenue. OnbiTel [anues.

PaBHOMepHOE 1BUKEHUE 110 OKpykHOCTH. [lepros u yactora obpamienus. JInnelHas u yrioBasi CKOPOCTH.
LleHTpoCcTpeMUTENIBHOE YCKOPEHUE.

IIepBeiit 3akoH HproTona. Bropoit 3akon Hetorona. Tperuit 3akon Herorona. [Ipuaiun cynepno3nnnu
CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: Ciiia TPEHUs! CKOIBKCHUS, CHJIa TPEHUS TIOKOSI, TPYTHUE BUIBI
TPEHUSL.

Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHUsS. Y CKOpEHUE CBOOOIHOTO MajieHusl. J[BUyKeHUE MIIaHeT
Bokpyr Connna (MC). [lepBast kocMudeckasi CKOpocTb. HeBecoMOCTh U meperpy3Ku.

PaBHOBecue marepuanbHOl TOUKU. AGCOMIOTHO TBEPOE TENo. PaBHOBECHE TBEPAOTO TeNa ¢ 3aKPEIUIEHHOM
OCblo BpauieHus. MomeHT cuibl. LIeHTp TsxecTn.

Nmnynec Tena. U3menenne nmiyinsca. Mmynbce cuibl. 3aK0OH COXpaHEHUs UMITYJIbca. PeakTuBHOE
neuxenune (MC).

Mexanunueckas paboTa 1 MOLIHOCTb. PaboTa cuil TSDKECTH, ypyrocTH, TpeHust CBSA3b SHEPTUU U paboThI
[ToreHnnanbpHas SHEpPrus Tena, HOJHATOrO HaJl IOBEPXHOCTHIO 3eMiIM. [loTeHIIManpHas 3Heprus cxaTon
npyxusbl. Kunetnueckas sHeprus. TeopeMa 0 KHHETUUECKOM SHEPTUU. 3aKOH COXPAHEHUS MEXAaHUYECKOU
SHEpPTUHU.

JdemMoHcTpanuu

HabnroneHne MexaHn4ecKoro IBMKEHUS Tela OTHOCUTENIBHO PAa3HbIX TeJ OTCUETa

CpaBHeHuE MyTeil U TPAEKTOPHI IBUKEHHS OJHOTO M TOTO K€ TeJIa OTHOCUTEIBHO Pa3HBIX TEJl OTCUYETA
M3MepeHne cKopocTH M YCKOPEHUS IPSIMOJIMHEWHOTO IBUKEHUS

HccnenoBanue npU3HAKOB PaBHOYCKOPEHHOTO JBUKEHHS

o r wn e

Habnronenue nBrkeHUs Tela Mo OKPYKHOCTH
6. HaGmroienne MexaHu4eCcKHX SIBICHHH, IPOUCXOISIINX B cucTeMe oTcuéta «Tenexka» npu eé
PaBHOMEPHOM U YCKOPEHHOM JBUKEHHU OTHOCUTENLHO KaOMHeTa (hU3UKU
7. 3aBUCHMOCTH YCKOPEHHUSI TeJIa OT MACCHI TeJla M ICUCTBYIOIICH Ha HETO CHJITBI
8. HabmroneHue paBeHCTBa CUJI IPU B3aUMOJICHCTBUU Tell
9. HM3mMeHeHue Beca Teja MPU YCKOPEHHOM JIBHKEHUU
10.ITepenaua umnysbca Mpu B3aUMOJICUCTBUH Tell
11.IIpeoOpazoBanust SHEPTUU IPU B3aUMOJICHCTBUY TET
12.CoxpaHeHue uMnyJbca Npyu HEYNPYroM B3aUMOJEHCTBUU
13.CoxpaHeHue uMITyJibca Mpy aOCOJIOTHO YIPYTOM B3aUMOJICHCTBUN
14.HaGnroneHne peakTUBHOTO JIBHKCHHS



15. CoxpaHeHre MEXaHUUECKOW SHEPTUH TTPU CBOOOTHOM ITaJICHUH

16. CoxpaHeHnE MEXaHUYECKOW SHEPTUU NIPU IBUKEHUU TeJIa MO ASHCTBUEM NIPYKUHBI

JlaGopaTopHble padoThI U ONBITHI

1. KoncrpynpoBaHue TpakTa 1jsl pa3roHa U JaJIbHENUIIEro paBHOMEPHOT'O IBUYKEHUS IapUKa WIH
TEJEKKH

2. Ompenenenue cpenHeil CKOPOCTH CKOJIBKEHHUS OpyCKa WM ABMKEHHS IapUKa M0 HAKIIOHHOM
IJIOCKOCTH

3. Omnpenenenue yCKOpeHHs Tela MPH PaBHOYCKOPEHHOM JIBH>KEHUU O HAKJIOHHOM MJI0CKOCTH

4. HUccnenoBaHue 3aBUCUMOCTHU ITyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JBHKEHHUH 0€3 HauaJbHOM
CKOPOCTH

5. IIpoBepka runoTe3sl: €ciau Npu PaBHOYCKOPEHHOM ABM)KEHUU 0€3 HauaabHOW CKOPOCTH IYTH OTHOCATCS
KaK psiJi HEUYETHBIX YHCEII, TO COOTBETCTBYIOIIKE TPOMEKYTKH BPEMEHHU OJJMHAKOBBI

6. MccnenoBanue 3aBHCUMOCTH CHJIBI TPEHHS CKOJIBKEHUS OT CHIIBI HOPMAJIBHOTO JTaBIICHHS

7. Omnpenenenne k03P PUITMCHTA TPSHUS CKOJIbKEHUS

8. Ompenenenue KECTKOCTH MPYKUHBI

9. Ompenenenne paboOTHI CUIIBI TPEHHSI IPH PABHOMEPHOM JIBIDKEHHH TeJla 10 TOPU3OHTAIBHOM
MIOBEPXHOCTH

10.Onpenenenue paboThI CHIIbI YIPYTOCTH MPU MOIBEME TPy3a ¢ UCMOIBb30BAHUEM HEMOIBUKHOTO U
MOJIBUYKHOTO OJIOKOB

11.M3yueHue 3aKkoHa COXpaHEHUS SHEPTUN

Paszgen 2. Mexanndeckue K0JI€0aHUA U BOJTHBI

KonebartenbHoe apmxenne. OCHOBHbIE XapaKTEPUCTUKU KOJIeOaHUIl: Mepuo/i, 4acTOTa, aMILIUTY/Ia.
MaremaTtrueckuii U IpyXKUHHBIN MasTHUKH. [IpeBpaliienue sHepruu npu KojaedareIbHOM ABUKESHUU.
3aryxatomue konebanus. BeiHy)nennbie kosedanus. Pesonanc. Mexanuueckue BosHbl. CBOMCTBA
MEXaHU4EeCKHUX BOJIH. [Ipo H0JIbHBIE U MONEpEeYHbIEe BOJIHBI. J[JIMHA BOJIHBI M CKOPOCTh €€ PaclpOCTpaHEHHUS.
MexaHnnyeckue BOJHBI B TBEPIOM Telie, ceiicMuueckue BosHbl (MC).

3Byk. ['poMKoCTh 3ByKa 1 BbicoTa ToHA. OTpaskeHue 3ByKka. IH(ppa3ByK U yIbTpa3BYyK.

JdemMoHcTpanuu

1. HaGmroieHue kosebanuit Te noJ IeHCTBUEM CHUJIBI TSDKECTH U CUJIBI YIIPYTOCTH
2. HaGmoienune konebaHuii Tpy3a Ha HUTH U Ha IPY>KUHE

3. HaGmroieHue BBIHYXICHHBIX KOJIeOaHU U pe30HaHca

4. PacipocTpaHeHue MPOOIbHBIX U MONEPEYHBIX BOJIH (Ha MOIEIIH)

5. Habntoienue 3aBUCMMOCTH BBICOTHI 3BYKa OT 4aCTOTHI

6. AKycTHUeCKU pe30HaHC

JlabGopaTopHbie padoThI U ONBITHI

1. Onpenenenre 4acTOTHI U IepUoAa KojaeOaHU MaTeMaTHIECKOTO MasiTHUKA

2. OnpeneneHne 4acToThl U MEPUO/Ia KOJIeOaHHH MPYKUHHOTO MasiTHUKA

3. UccnenoBanue 3aBUCIMOCTH TIepro/ia KoJIeOaHH MOABEIIEHHOTO K HUTH TPy3a OT JUIMHBI HUTH

4. UccnenoBaHue 3aBUCMMOCTH TIEpH0/1a KOIeOaHUH MPY>KUHHOTO MassTHUKA OT MacChl Tpy3a

5. [IpoBepka HE3aBUCUMOCTH TIepHOia KoJebaHuil Tpy3a, MOABEIIEHHOTO K HUTH, OT MacChl Tpy3a

6. OTBITH, IEMOHCTPUPYIOIINAE 3aBUCHMOCTb ITEPHO/Ia KoJIeOaHUI MPYKHHHOTO MasiTHAKA OT MacChl Tpy3a
U )KECTKOCTH MPY>KUHBI

7. 3mepeHune ycKopeHus CBOOOTHOTO MaIeHUS

Pa3znen 3. BHeRTPOMaFHHTHOC MOJI€ U 3JICKTPOMATHUTHBIC BOJHbI



DJIEKTPOMArHuTHOE ToJIe. DIEKTPOMarHuTHhIE BOITHBI. CBOMCTBA 371€KTpOMarHUTHBIX BoJIH [1lkana
SJICKTPOMArHMTHBIX BOJIH. Wcnonp3oBanue 9JICKTPOMArHuTHBIX BOJIH JJIA COTOBOH CBS3HU.

DJIeKTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoTHOBBIE CBOMCTBA CBETA.

JdeMoHcTpanuu
1. CpoiicTBa 31E€KTPOMAarHUTHBIX BOJH

2. BoHOBBIE CBOMCTBA CBETa
JlabGopaTopHble padoThI U ONBITHI

1. 3y4enue cBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C IOMOIIBI0 MOOMIILHOTO TeedoHa

Pa3gen 4. CBeToBbIC ABJCHUSA

JlyueBas monens cBera. Mctounuku ceeta. [Ipsmonnnelinoe pacnpoctpaneHue ceera. 3armenus ConHua u
JIynsl. Otpaxkenue cBeta. [Inockoe 3epkaiio. 3aKOH OTpaXKEHUs CBETA.

ITpenomnenue cera. 3akoH IpenoMieHus ceera. IlonHoe BHyTpeHHee oTpaxeHue cBera. Mcnonb3oBanue
IIOJIHOTO BHYTPEHHET0 OTPaKEHUSI B ONTHYECKUX CBETOBOJAX.

Jlunza. Xop aydeit B muH3e. OnTHueckas cucteMa goroarmnapara, MUKpockona u teneckona (MC). I'na3
KaK oNTu4eckas cucrema. binzopykocTs U JalbHO30PKOCTb.

Paznoxenue 6enoro ceera B criekTp. OnbiTel HeloToHa. CliojkeHue crieKTpaibHbIX 1[BETOB. J{ucnepcus
CBeTa.

JdeMoHcTpamun

IIpssMonMHENHOE pacCIPOCTPaHEHUE CBETA.

OtpakeHue cBera.

[Tony4yenue n3o0paxkeHU B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
IIpenomMuenue csera.

OnTuyeckuii CBETOBO/L.

Xon yueil B coOuparorieit JInH3e.

Xoq s1ydel B pacCEeUBArOIIEH JINH3E.

O No gk~ whE

[Tony4yenne n300pakeHUH C MOMOIIBIO JIMH3.

9. IlpunHnumn aericTBus GoToanmnapaTa, MUKPOCKOIIA U TEIECKOIa.
10.Mopens rinasa.

11. PaznosxeHue 6enoro cBeTa B CIEKTP.

12.TlonyueHue 6e0ro CBeTa NPy CII0KEHUH CBETA PAa3HbIX IIBETOB.

JlabGopaTopHble padoThI U ONBITHI

1. UccnenoBanue 3aBUCUMOCTH YTJIa OTPaKEHUSI CBETOBOTO JIy4a OT yriia MajeHHusl.

2. MzydeHune XxapaKTepuCTUK U300paKEHUs IPEIMETa B TNIOCKOM 3epKalle.

3. UccnenoBanuie 3aBUCIMOCTH YTJIa IPEJIOMIIEHUS] CBETOBOTO JIyda OT yTJia MaJeHHs Ha TPAHUIIE «BO3IYX
—CTEKIIO».

4. TTony4eHue n300paxeHHid C TOMOIIBIO COOMPAIOIIEH TUH3BI

5. Onpenenenne GOKYCHOTO PACCTOSIHUS U OIITUYECKON CHJIBI CO OMPAIOIIEH TUH3HI.

6. ONBITHI 11O Pa3JIOKEHUIO OEIIOTO CBETA B CIICKTP.

7. OUBITHI IO BOCTIPUSITHIO IIBETA MTPEIMETOB MPHU MX HAOIIOEHUH Yepe3 IBETOBbIC (DUITBTPHI.

Pa3nen 5. KBanTOBbBIE sIBJIEHUSI
Omnertel Pe3epdopaa u uranerapuas Mozenb aromMa. Monens aroma bopa. Mcmyckanue u norsomieHue
cBera aromoM. KBaHThl. JIuHeUaTbie CEKTPHI.

PannoaktuBHOCTH. Anb(a, 6eTa u rammansinyderusi. CTpoeHre aToMHOTO siapa. HykinoHHast Moaens



aTOMHOTO siapa. M30Tomnsl.
PanuoaktuBHbIe ipeBpanieHus. [lepuoa nomypacmnaaa aTOMHBIX sIAEP.
SAnepHble peakuu. 3aKOHbI COXPAaHEHHUS 3aPsiI0BOIO U MAaCCOBOTO YUCEN. DHEPTUs CBSI3U aTOMHBIX SIJEP.
Css13b Macchl ¥ 3Hepruu. Peakuuu cunresa u aenenus saep. Mcrounuku suepruu Comnuua u 38€371 (MC).
Anepnas sHepreruka. J[elcTBUS paOaKTUBHBIX U3Ty4eHUN Ha kuBbIe opranu3mMbl (MC).

JdeMoHcTpanuu

1. CriekTpsl U3IyyeHHUs U MOTJIOLEHUS.

2. CnexTpbl pa3InYHbIX Ta30B.

3. CriexTp BOIOpOAA.

4. HabmroieHne TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3ITy4YCHHUH.

6. Peructpanus nu3nydeHus NpupOAHbIX MUHEPAJIOB U MPOJIYK TOB.

JlaGopaTopHble padoThI U ONBITHI

1. HaGuroieHre CITOMIHBIX ¥ TIMHEWYAThIX CIIEKTPOB U3TY4YCHUSI.

2. ccrienoBanue TPEKOB: H3MEPEHUE YHEPTHH YaCTHIIBI 110 TOP MO3HOMY yTH (110 hoTorpadusim).
3. U3mepenne paanoakTuBHOTO (hOHA.

IToBTOpHTEIBLHO-0000IAKO NI MOYJIb

[ToBTOPUTEIIEHO-0000IIAOIINN MOTYJTb IPETHA3HAYCH JJISI CHCTEMATH3aIllMU U 0000IICHHS TPEMETHOTO
COJIepKAaHUsS U ONBITA JIEATEIFHOCTH, TPUOOPETEHHOTO IPU U3YYSHHUHU BCETO Kypca GU3UKHU, a TAaKKe IS
noAroToBKM K OCHOBHOMY rOCYJapCTBEHHOMY 9K3aMeHY 1O (u3HKe A1 00ydyaronuxcs, BbIOpaBIIUX 3TOT
y4eOHBIN ITpeIMeET.

[Ipu u3yyeHnn JaHHOTO MOAYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUABI AESITEIbHOCTH, HA OCHOBE
KOTOPBIX 00ECTIeUnBAETCsl JOCTHKEHHUE MTPEIMETHBIX M METAIIPEIMETHBIX TNIAHUPYEMBIX Pe3yIbTaTOB
o0yuyeHusl, GOPMHUPYETCS €CTECTBEHHO-HAayUHasi TPAMOTHOCTb: OCBOEHHE HAyYHBIX METO/I0B HUCCIIEI0BaHMS
SIBJICHUH IPUPOABI U TEXHUKH, OBJIAJICHHE YMEHUSAMH OOBSCHATH (PU3NUECKHE SBICHUS, IPUMEHSS
IIOJIy4YEHHBIE 3HAHUS, PEIIATh 3a/1a4, B TOM YHCJIE KAUECTBEHHBIEC U DKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIHATIBHO AEATENIBHOCTHBIN XapaKTep JaHHOTO pa3/ieia pealn3yeTcs 3a CUET TOro, YTO yJaluecs
BBITOJIHAIOT 33JaHNsI, B KOTOPBIX UM MpeJlaracTcs:

— Ha OCHOBE TMOJIYYEHHBIX 3HAaHUH PaCIO3HABaTh U HAYYHO OOBSCHATHh (PU3NUECKHE SIBJICHUS B
OKpY’Karolllel MpUpoJie ¥ NOBCEAHEBHOM KU3HU;

— HCIIOJIB30BATh HAYYHBIC METOJAbI UCCIICIOBAHUS (I)I/I3I/I‘leCKI/IX HBHeHHfI, B TOM YUCJIC I ITPOBCPKU

TUIIOTE3 U NMOJYUCHUA TCOPCTUUCCKHUX BBIBOOOB;

— OOBICHITH HAaY4YHBIC OCHOBBI HanoOoee BaXKHBIX ,ZIOCTPI)K@HI/IITI COBPEMEHHBIX TGXHOJ’IOFI/II\/’I,
HAIpuMEp, MPAKTUICCKOr0 UCITOJIBb30BaHUA PA3JIMYHBIX HCTOYHHUKOB DQHEPIr Ha OCHOBE 3aKOHA Ipe-

BpalICHUA U COXpPaHCHHA BCEX U3BCCTHBIX BUIOB SGHCPTHUHU.

Kaxxnas 3 Tem qaHHOTO pa3jelna BKI0YAeT SKCIIEPUMEHTAILHOE HCCTIeI0BaHNE 0000IIAr0IIero
xapakrtepa. Pa3zaen 3aBepiiaercs IpoBeeHHEM JUAarHOCTHUECKON 1 OLIEHOYHOU paboThl 32 KypC OCHOBHOM
ITKOJTHI.



IINTIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATDBI

N3zyuenne yuebHoro npenmera «Pusnka» Ha ypoBHE OCHOBHOT'O O0IIET0 00pa30BaHUs JOIKHO
o0ecreynBaTh JOCTHKEHHE CIEIYIOUINX JINYHOCTHBIX, METAIPEAMETHBIX U IIPEAMETHBIX 00pa30BaTeIbHbIX
pEe3yJbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI
Ilampuomuueckoe 6ocnumanue:
— TMpOSBIIEHUE UHTEPECA K HCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHIICKOM (pr3MuecKoi HayKu;
— LIEHHOCTHOE OTHOIIEHHE K JOCTHKEHHUSIM POCCUMCKUX YUEHBIX (PU3UKOB.
I'pasicoanckoe u 0yxoeno-upascmeennoe ocnumanue:

— TI'OTOBHOCTb K aKTHBHOMY YY4CTHIO B 06CY)K,I[€HI/II/I 06H_ICCTBCHHO-3H3‘II/IMBIX N OTHYCCKHUX npo6neM,
CBA3AaHHBIX C ITPAKTHYCCKHUM IIPUMCHCHUCM JOCTHIKEHU U (I)I/ISI/IKI/I;

— OCO3HAHHUEC BAXKHOCTH MOPAJIbHO-3TUYCCKUX IIPUHIUIIOB B ACATCIIBHOCTH y‘IéHOFO.
Icmemuueckoe socnumanue:

— BOCIIPpUATHUC 3CTCTUYCCKHX Ka4CCTB (1)H3quCKOﬁ HAayKH: eé rapMOHHUYHOI'O ITIOCTPOCHUA, CTPOI'OCTH,
TOYHOCTH, JaKOHUYHOCTH.

l[ermocmu HAYYHO20 NO3HAHUA:

— OCO3HaHME LIEHHOCTH (PU3MUECKON HayKH KaK MOLIHOTO HHCTPYMEHTA [T03HAHUS MUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTUH, BaKHEHUILEH COCTABIISIONIEH KYJIbTYpHI;

— pa3BUTHE HAYYHOH JII0003HATENILHOCTH, MHTEpPECa K UCCIIEI0BATENbCKOM JIeATEIbHOCTH.
Dopmuposanue Kyabmypol 300p06b5 U IMOUUOHATLHO20 O1A20NONYYUA:

— OCO3HaHHe LIEHHOCTH 0e30MacHOro 00pa3a KU3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHUPE,
Ba)KHOCTH MPABHII O€30MAaCHOTO MOBECHHUS Ha TPAHCIIOPTE, Ha IOPOTaX, C ANEKTPUUECKUM U TEIIJIOBBIM
000py/IOBaHUEM B IOMAIIHUX YCIOBHSIX;

— copMIpOBaHHOCTH HaBbIKa pedIeKcuu, MPU3HAHKWE CBOETO TpaBa Ha OMIMOKY U TaKOTo XKe Ipasa y
APYTOTO YeNIOBEKa.

Tpyooeoe eéocnumanue:

— aKTHBHOE y4aCTHE B PEIICHUH MPAKTHUECKHX 3ajau (B paMKax CEMbH, IIKOJIbI, TOpo/ia, Kpast)

TEXHOJIOTUYECKON M COIMANIbHOM HANPaBICHHOCTH, TPEOYIOIIKX B TOM UUCIIE U PU3NYECKUX 3HAHUM;
— HHTEepec K MPaKTUYECKOMY H3ydeHHUI0 Mpodeccuil, CBA3aHHBIX C (U3UKOM.
IKonozuueckoe ocnumanue:

— OpUCHTAllUA Ha IPUMCHCHUC (1)I/I3I/IquKI/IX 3HAHUH JJIs1 pelicHud 3a1a4 B obactu Oprxcalomeﬁ
CpCAbl, IIIaHUPOBAHUA ITOCTYIIKOB U OIICHKU UX BO3MOJKHBIX MMOCJEACTBUI JJIs oxpymaromeﬁ CpCabl;

— OCO3HaHHE TI00ATBHOTO XapakTepa SKOJOTHYECKHX MPOOIEM U MyTel UX pPelIeHusl.
Aoanmayus odyuarouiecoca K U3MEHAIUWUMCA YCI08UAM COUUATbHOU U RPUPOOHOIL CPedbl:

— MOTpeOHOCTh BO B3aMMOICHCTBUYU IIPU BHITIOJTHEHUH UCCIIEIOBAaHUI U MTPOEKTOB (PU3UUECKOI
HaIpPaBJIEHHOCTH, OTKPBITOCTH OTBITY M 3HAHUSM JIPYTHUX;

— TMOBBILLIEHUE YPOBHS CBOCH KOMIETEHTHOCTH Yepe3 MPaKTHUECKYIO 1E€ATEIbHOCTb;



— moTpeOHOCTh B JOPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4nciIe (POPMYyITUPOBATh UICH, TOHATHS,
TUIIOTE3bl 0 (PU3MYECKUX OOBEKTaX W SBJICHHSIX,

— OCO3HaHHC ,I[e(bI/IHI/ITOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00J1aCTH (1)I/ISI/IKI/I,
— IINIAHUPOBAHUEC CBOCTO Pa3BUTUSA B HpI/IO6p€T€HI/II/I HOBBIX (l)I/ISI/I‘ICCKI/IX 3HaHHI>i;

— CTpeMJIEHHE aHAJIM3UPOBATh U BBIABIATH B3aUMOCBSI3U IPUPO/Ibl, OOIIECTBA U SKOHOMUKH, B TOM
YHCIIe ¢ UCIOJIb30BaHNEeM (PM3NYECKUX 3HAHUM;

— OILIEHKA CBOUX JCHCTBUI C yUETOM BIMSHUS Ha OKPYKAIOUIYIO CPEY, BO3MOKHBIX TTI00AIBHBIX
OCJIEJICTBUH.

METANPEIMETHBIE PE3YJIbTATbBI

y}II/IBepcaJILHbIe N03HABaTeJbHbIE JeiicTBUS

ba3zoewie nocuueckue oeiicmeun:
— BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKU OOBEKTOB (SIBJICHUH);
— yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIIMKU, OCHOBAHUS JIJIs1 0000IEeHNS U CPaBHEHUS;

— BBIABJIATb 3dKOHOMCPHOCTHU U ITPOTHUBOPCHYHA B paCCMATPUBACMBIX Q)aKTaX, JaHHBIX U Ha6J'IIOI[eHI/I$IX,
OTHOCAIIHNXCA K (1)143qu0ng SIBJICHHUAM,

— BbIABJIATH NPUIUHHO-CIICACTBCHHBIC CBA3U IIPU U3YYCHHUU (i)I/ISI/ILIeCKI/IX SIBJICHUM U IIponIecCCoOB;
ACJIaTh BbIBOJAbI C UCITIOJIb30BAHHUEM JCAYKTUBHBIX U NHAYKTHBHBIX YMOBaKHIO‘ICHI/Iﬁ, BBIABHUTI'AaTh
THIIOTE3bI O B3AaUMOCBA3AX (1)I/ISI/I‘ICCKI/IX BCIINYHH,

— CaMOCTOSTENIbHO BBIOMPATh CIOCO0 perieHus yueOHoi pu3nuecKoi 3aaun (cpaBHEHNE HECKOJIBKUX
BapHaHTOB PELICHHS, BEIOOP HanOO0Iee OXOAAIIETO C YIETOM CaMOCTOSATENBHO BBIICTICHHBIX
KpUTEPUEB).

ba3zoevie uccnedoeamenvckue oeiicmeun:
— HCIOJIb30BaTh BOIPOCHI KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT IMO3HAHUS;

— HOPOBOAUTH IO CAMOCTOATCIIBHO COCTABJIICHHOMY IIJIaHY OIIBIT, HECJIOKHBIN (1)I/I3I/I‘ICCKI/II71
9KCIICPUMCHT, HeOO0IbII0e HUCCICIOBAHUC (1)I/I3I/I‘-ICCKOI"O SABJICHUA,

— OLCHHBATH HAa MIPUMCHUMOCTb U JOCTOBECPHOCTDH I/IH(i)OpMaHI/IIO, MMOJIYYCHHYIO B XOAC€ UCCICAOBAHUA
HJIN OKCIICPUMCHTA,

— CaMoCTOSATETHHO (GOPMYITUPOBATH OOOOIIEHUS U BEIBOBI IO pe3yJbTaTaM MPOBEAEHHOTO
HaOIIO/IEHUS, OTIBITA, UCCIICOBAHNUS;

— HPOTHO3UPOBATH BO3MOKHOC JanbHenIee Pa3sBUTHC (I)I/IBI/I‘-ICCKI/IX IponeccoB, a TaKKEC BbIABUTATb
MPCAIOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTAaX.

Paooma c unghopmayuei:

— MPUMEHSATH Pa3IUYHbIE METO/bl, HHCTPYMEHTHI U 3alIPOCHI MPU NOUCKe U 0TOOpe MHPOpMAIIUHU HIIN
JAHHBIX C YUETOM IpeaoKeHHON yueOHO! (hru3nueckoi 3a1auu;

— aHaJIM3UpOBaTh, CUCTEMATU3UPOBATh U HHTEPIIPETUPOBATH MH(POPMALIMIO PAa3TUYHBIX BUJIOB U (HOpM
IIPEACTABIICHUS;

— CaMOCTOSITENIFHO BBIOMPATh ONTUMAIIbHYIO (POpMY IIPECTaBICHNU HHPOPMALIUU U WILTIOCTPUPOBATD

pelaeMble 3a/1a4i HECIOKHBIMU CXEMaMH, TMarpaMMaMu, HHOW IrpaduKoi U X KOMOMHALIUSMH.



YHuBepcajibHble KOMMYHUKATHBHbIE 1eHCTBUS

Obwenue:

— B X0Jie 00CyXKJeHHs Y4eOHOT0 MaTepuaia, pe3yabTaToB J1a00paTOPHBIX PadOT U MPOEKTOB 3aaBaTh
BOIIPOCHI IO CYHIECTBY OOCY>KAaeMON TeMbI U BBICKA3bIBaTh MICH, HAIlCICHHBIC HAa PElICHUE 3a/1a4i U
nojep>kaHue 0JarokKenaTeIbHOCTH OOIIECHUS;

— CONOCTaBJIATh CBOU CYXKJEHUS C CYKJIECHUSMU APYTUX YYACTHUKOB JIMaora, 0OHapyXUBaTh
pa3IM4ME U CXOJCTBO NO3ULIUI;

— BBIPAXKATb CBOXO TOYKY 3PpCHUA B YCTHBIX U ITMCbMCHHBIX TCKCTAX;

— HY6J'II/ILIHO MMPEACTABIIATH PE3YJIbTAaThbl BBIIIOJHECHHOI'O (1)I/I3I/ILICCKOFO OIIBITa (BKCHepI/IMeHTa,
HCCIICIOBaHUA, HpOGKTa).

Coemecmnasn deamenvHocHb (COMPYOHUUECMB0):

— IOHUMAaTh U UCIOJB30BaTh MPEUMYIIIECTBA KOMaHAHON ¥ UHIUBUYaTIbHOU PaOOTHI MPU PELICHUU
KOHKpETHOU (hH3HUecKoil mpoOIeMbl;

— IIPUHUMATb LCIIU COBMECTHOM JACATCIIbHOCTHU, OPIraHU30BbIBATH JEUCTBUS MO €€ JOCTUXKECHUIO:

pactpeeNaTh PO, 00CYKIaTh MPOIECCH U PE3YJIbTaThl COBMECTHOM pabOThI; 00001IaTh MHEHUS
HECKOIBKHX JIO/ICH;

— BBIIIOJHATH CBOIO 4aCThb pa6OTI)I, A0CTUTrasA KAYCCTBCHHOI'O pE3yJibTaTa 110 CBOCMY HAIIPABJICHUIO U
KOOpAUHHPYS CBOU HeﬁCTBHH C ApYruMH YJICHAMU KOMaHIbI;

— OLCHUBATbh Ka4C€CTBO CBOCTO BKJIaJaa B 06HIPII>’I IIPOAYKT IIO KPUTCPUAM, CaMOCTOATCIIBHO

chOpMyIMPOBAHHBIM YIYaCTHHKAMH B3aUMOJICHCTBUSI.

YHuBepcajbHbIe PeryjisaTUBHbIE 1eHCTBUSA

Camoopzauummm:

— BBISBJIATH MIPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUSAX, TPEOYIOMINX JIJIS pelieHus (PU3nyecKux
3HAHUM;

— OpPHUEHTUPOBATHCA B Pa3IMUHBIX MOAX0JaX MPUHITHS pelleHn (MHIMBUYaIbHOE, IPUHATHE
pEILIeHNUs B IpyMIe, IPUHATHE PELLICHUI TPYIIIOi);

— CaMOCTOATCIIbHO COCTABJIATH AJITOPUTM PCIICHUA (I)I/I3I/I‘{eCKOI\/’I 3aJa4u WJIH I1J1aHa UCCIICA0OBAHUs C

y4ETOM MMEIOLINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh MpeaaracMble
BAPUAHTHI PEILICHUN;

— JenaTh BIOOP B OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.
Camoxonmpons (peghnexcus):
— JIaBaTh aJIEKBaTHYIO OLIEHKY CUTYAIlUH U MIpejiarath miaH e€ N3MEHECHHUS,

— OOBSCHATH NPUYUHBI TOCTHKEHUS (HETOCTHXKEHHS ) Pe3yJIbTaTOB ACSITEIbHOCTH, 1aBaTh OLIEHKY
MPUOOPETEHHOMY OIIBITY;

— BHOCHUTb KOPPEKTHUBBI B ACITEIHHOCTD (B TOM YUCIIE B XOJ BHITOJHEHUS (PU3NUECKOTO UCCIIETOBAHUS
WM IPOEKTa) Ha OCHOBE HOBBIX 00CTOSITENBCTB, H3MEHUBIIINXCSI CUTYallMH, YCTAHOBIEHHBIX OIIUOOK,
BO3HMKIIUX TPYIHOCTEH;

— OIICHUBATb COOTBCTCTBUC PE3YyJibTaTa LICIIN U YCIIOBUAM.

3M0uu0HaJlebll7 UHmMEeNIeKm:



— CTaBUTh ceOsl Ha MECTO APYTOro YeJoBeKa B XO/€ CIopa WM JUC KyCCUU Ha HAYYHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOTO.

Ilpunamue ceoa u opyzux:

— MpU3HAaBaTh CBOE MMPaBO HA OIMIMOKY MPU pelIeHUH (PU3NUECKHUX 3a/1a4 UM B YTBEP)KICHUSIX Ha
Hay4HbIEC TEMBI M TAKOE K€ MPaBO JAPYroro.

INPEJIMETHBIE PE3YJIbTATbBI

7 KJIACC

[IpenMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE JOJIKHBI OTPAXXaTh CHOPMUPOBAHHOCTH Y O0YyUaIOIIUXCS
YMEHHUIA:

— HCIIOJIB30BATh MOHSTHS: (PU3HMUECKUE U XUMUYECKHE SBIICHUS; HAOIIOACHHE, SKCTICPUMEHT, MOJICITb,
TUIO0TE3a; eAUHUIIBI (PU3NYECKUX BETMYHH; aTOM, MOJIEKYJIa, arperaTHble COCTOSIHHSI BEIIECTBA
(TBEpI0OE, )KUIIKOE, ra3000pa3HOe); MEXaHUUECKOE JIBIKEHUE (PaBHOMEPHOE, HEPABHOMEPHOE,
MPSIMOJIMHEIHOE), TPACKTOPUS, pAaBHOACUCTBYIOIIAsl cuJl, fedopManus (yrnpyras, miIacTHIecKas),
HEBECOMOCTH, COOOIIAIOINECS COCY/IBI;

— pasznuyath ABIeHUs (TUQQy3us; TEIIIOBOE IBUKECHNAE YaCTHII BEIIECTBA; PABHOMEPHOE TBUKCHUE;
HEPAaBHOMEPHOE IBUKCHUE; HHEPLINS; B3aUMOJCHCTBHE TEJ; PABHOBECUE TBEPABIX TEJI C 3aKPETUIEHHON
OCBIO BpalllCHUs; Ilepeiaya JaBiIeHUs TBEPABIMU TEIaMU, )KUAKOCTSIMH U T'a3aMu; aTMOC(epHOe
JlaBJIEHHE; [UIaBaHUE TEJ; IPEBPAIIECHUS MEXaHUUECKOW YHEPIUN) 110 OIUCAHUIO UX XapaKTEPHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3MUECKOE SBICHUE;

— pacro3HaBaTh MPOSIBICHNUE NU3YUYEHHBIX (PU3NUECKUX SBJICHUH B OKPYKAIOLEM MHUPE, B TOM YHCIIE
(bu3nyeckue BJICHUS B IPUPOJIE: TPUMEPHI ABUKEHUS C PA3IMYHBIMU CKOPOCTSIMU B dKUBOM U HEXXKUBOMH
MIPUPO/IE; NEHCTBUE CUIIBI TPEHHUS B IPUPOJIE U TEXHUKE; BIUSHUE aTMOC(HEPHOTO AaBJI€HUS Ha )KUBOU
OpraHM3M; IJIaBaHUE PbIO; ppIYary B TEJI€ YEJIOBEKA; IPU 3TOM IEPEBOINUTH IPAKTUUECKYIO 3a]a4y B

y4eOHYI0, BBIJIEISTH CYIIIECTBEHHBIE CBOMCTBA/MIPU3HAKH (PU3UUYECKHX SBJICHUM;

— OIKCHIBATh U3YUYEHHBIE CBOMCTBA TE U (PU3UUECKUE SIBJICHUS, UCTIONIb3YS (PU3NUECKHUE BEITMUUHBI
(macca, 00bEM, TIIOTHOCTH BEIIECTBA, BPEMS, ITyTh, CKOPOCTh, CPEIHSS CKOPOCTh, CHJIa YIPYTOCTH, CHJIa
TSDKECTHU, BEC TeJla, CHJIa TPEHUS, TaBJIeHHe (TBEPIOTO Tella, KUAKOCTH, ra3a), BHITAIKMBAIOIIAS CHIIA,
MeXaHW4ecKas paboTa, MOIIHOCTD, IJIEYO CHUJITbI, MOMEHT CHJIBI, KOO (PHUITUEHT MOJIE3HOTO IEHCTBUS
MEXaHU3MOB, KHHETUYECKasl ¥ MOTEHIMAIbHAS YHEPTHsl); IPU OMMCAHUH MPABUIHHO TPAKTOBAThH (HU3H-
YECKUI CMBICI UCTIONIb3YEMBIX BETHUWH, X 0003HAYCHUS U €AMHULIBI (PU3NIECKUX BETUYHUH, HAXOJAUTh
(GhOpMyIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIMYHUHY C JPYTUMU BETUYHMHAMU, CTPOUTH rpaduKu
W3YYCHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BETTUYHH;

— XapaKTepu30BaTh CBOMCTBA Te, (PU3NUECKHE SABJIEHUS U MPOILIECCHI, UCIIOJIb3Ys MTPABHIIA CI0KEHUS
cuJ1 (BJIOJIb OZTHOM MpsIMOH), 3aKkoH ['yka, 3akoH [lackains, 3akoH Apxumesa, paBUI0 PaBHOBECHS
pblyara (6510Ka), «30JI0TOE MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHUSI MEXaHMUECKOW SHEPTUHU; IIPU 3TOM
JlaBaTh CIIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3alIUCHIBATH €T0 MATEMAaTHUYECKOE BBIPAKECHUE;

— OOBACHATH (bmnqecxne ABJICHUA, MPOHECCHI U CBOICTBa TCJI, B TOM YHUCJIE U B KOHTEKCTE
CI/ITyaHI/Iﬁ MPAKTUKOOPHUECHTUPOBAHHOI'O XapaKTEPa: BbIABJIATE IPUINMHHO-CICACTBECHHBIC CBA3H, CTPOUTH
00BsCHEHHE N3 1—2 JTOTUYECKHUX MIAaroB ¢ OMOPOi Ha 1—2 M3y4YeHHBIX CBOWCTBA (PM3UUECKUX SBJICHUM,
(bu3nyecKrXx 3aKOHa UM 3aKOHOMEPHOCTH;

— pemath pacy€THbIC 3a7auu B 1—2 1eiicTBUS, UCIIONb3Ys 3aKOHBI U (JOPMYIIbI, CBA3BIBAIOIINE

(I)I/I3I/I‘IGCKI/IG BCJIMYHHBI: HAa OCHOBC aHaJIn3a yCJIOBHA 3a1a4X 3allMChIBATh KPATKOC YCJIOBUC, IO~



CTaBJIATH (PU3MUECKHE BETMUYUHBI B (OPMYJIbI U IPOBOAUTH PACUEThl, HAXOAUTDH CIIPABOYHbBIC JAHHBIE,
HeoOXO0IMMBIE JJIs peLICHHS 3a/1a4, OLICHUBATh PEATMCTUYHOCTH MOTYYEHHON (PU3NYEeCKON BEIHUNHBI,

— pacno3HaBaTh IPOOIEMbI, KOTOPbIE MOXKHO PEIIUTH TP TOMOIIN (GU3UYECKUX METOJIOB; B ONMCAaHUU
HCCIIEIOBaHMSI BBIJENIATDH [IPOBEPSAEMOE IIPEAIIONIOKEHNE (TUIIOTESY), pa3indaTh U HHTEPIIPETUPOBATD
MOJTyYCHHBIH Pe3yibTaT, HAXOAUTh OUIMOKU B XOJI€ OIBITA, AETAaTh BHIBOBI 10 €T0 PEe3y/IbTaTaM;

— TPOBOJUTH OMBITHI MO HAOIIOICHUIO (PU3MUECKUX SBICHUHN MM (PU3MUECKUX CBOWCTB TEN:
dbopMynupoBaTh IpOBEpsEMbIe MPEIIOI0KEHUS, COOMPATh YCTAHOBKY U3 IPEJIOAKEHHOT0 000py10Ba-
HUS, 3aMIUCBIBATH X0/l OMBITAa U ()OPMYJIUPOBATH BHIBOJIBI;

— BBITIOJTHATH NPSIMBIE H3MEPEHUS PACCTOSHUS, BPEMEHH, MAacChl Tela, 00bEMa, CHIIBI U TEMIIEPATYPhI
C MCIIOJIb30BAaHUEM aHAJIOTOBBIX U U(POBBIX MPUOOPOB; 3aMKUCHIBAThH MOKAa3aHUS MPUOOPOB € yUETOM
3aJTaHHON a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUH;

— MPOBOJUTH HCCIIEAOBAHNE 3aBUCUMOCTH OJHON (PU3HUECKOM BEIIUYUHBI OT APYTOil C
HCIIOJIb30BAaHUEM TPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JABUXKYILIETOCS TeJla OT BPEMEHHU
JBUKCHHSI TEJIa; CHIIBI TPSHHSI CKOJIBKECHUS OT Beca Telia, KadecTBa 00padOTKH MOBEPXHOCTEH TN U
HE3aBHCUMOCTH CHUJIBI TPEHUS OT IIOMIAAN COMPUKOCHOBEHUS TeIl; CUIIBI YIIPYTOCTH OT yJTHHEHHUS
MIPYKUHBI; BHITAIKUBAIOIIECH CUIIBI OT 00BbEMA MOTPYKEHHOM YaCTH TeJa U OT IJIOTHOCTH KUAKOCTH, €€
HE3aBHCUMOCTH OT TUIOTHOCTH Tella, OT TIyOHHBI, Ha KOTOPYIO MOTPY>KEHO TEJIO0; YCIOBUH TIaBaHUS
TeJ, YCIIOBUIM paBHOBECHS pbldara v 0JI0KOB); y4aCTBOBATh B INIAHUPOBAHUU Y4EOHOTO HCCIEAOBAHNUS,
coOupaTh YCTAHOBKY U BBINOJIHATH U3MEPEHUS, CIEAYS NPEI0KEHHOMY IIaHy, GPUKCUPOBATh
PE3yNbTaThI MOJIYYEHHOM 3aBUCUMOCTH (PU3MUECKUX BEIMYMH B BHJIC IPEJIOKECHHBIX TAOJIUIl U
rpaduKoB, JeNaTh BIBOBI IO PE3yNIbTaTaM HCCIEIOBAHNUS;

— MPOBOJUTH KOCBEHHbIE U3MEPEHHUS (PU3NUECKUX BEITMUUH (IUIOTHOCTH BELIECTBA KUIKOCTH U
TBEPJIOTO TEJIA; CUJIa TPEHUS CKOJIBKEHUS; JaBICHUE BO3AyXa; BBITAIKUBAOIIAS CHJIA, IEUCTBYIOIIAsI HA
MOTPYXEHHOE B XKHUJIKOCTh TEJI0; KOAPPHUIIMEHT MOJIE3HOT0 AEHCTBUSI MPOCTHIX MEXAHU3MOB), CIETYSI
MPEIJIOKEHHOW MHCTPYKLMU: TIPU BBIIOJTHEHUH U3MEPEHUIN COOMPATh AKCIIEPUMEHTAIbHYIO0 YCTAHOBKY

Y BBIUUCIISITh 3HAUE€HUE NICKOMOM BEIIMYUHBI;
— co0uro1aTh paBUiia TEXHUKU 0€30MacCHOCTH MPpH padoTe ¢ 1abopaTOpHBIM 000PYIOBaHUEM;

— YKa3bIBaTh MPUHIIUIIBI JEUCTBUS TPUOOPOB M TEXHUYECKUX YCTPOIMCTB: BECHI, TEPMOMETD,
JMHAMOMETP, COOOIIAIOIIUECS COCY/IbI, OapOMETp, phlyar, MOABUKHBIA U HETIOABIKHBIN OJIOK, Ha-

KJIOHHAas IMJIOCKOCTb,

— XapaKTepu30BaTh MPUHIUIBI AEHCTBHS U3YUEHHBIX MPHOOPOB U TEXHUYECKUX YCTPOHCTB C ONOPOit
Ha UX OMKMCaHUA (B TOM YHCIIE: OJUIUITHUKY, YCTPOMCTBO BOAOIPOBOAA, THAPABIMYECKUN TTpecce,
MaHOMETp, BBICOTOMED, MOPLUIHEBOM HACOC, ApEOMETP), UCTIONb3Ys 3HAHUSI O CBOMCTBAX (PU3NYECKUX

SIBJIGHUN M HEOOXO0AUMbIe (PU3nYecKe 3aKOHbI U 3aKOHOMEPHOCTH;

— TMPUBOAUTH MPUMEPHI / HAXOAUTHh HH(DOPMAIIHIO O TIPUMEpaXxX MPAKTHIECKOTO UCTIOIb30BaHUS
(bu3MYECKUX 3HAHUH B MMOBCETHEBHOM XU3HU 7151 oOecrieueHus: 6e30MacHOCTH MPH OOpaIeHUH C
npubOpaMu U TEXHUYECKHUMH YCTPONCTBAMU, COXpaHEHHsI 30POBbs U COOTIOACHHSI HOPM
9KOJIOTUYECKOTO MOBEJICHUS B OKPYXKAIOIIEH cpefie;

— OCYHIECCTBJIATH OT60p HCTOYHHUKOB I/IH(bOpMaHI/II/I B CCTHU HHTepHeT B COOTBECTCTBHH C 3aJaHHBIM
IIOMCKOBBIM 3aITPpOCOM, Ha OCHOBC UMCIOIINUXCA 3HAHWUHN U HYTGM CpaBHCHHSA pa3JIMYHBIX KCTOYHUKOB

BBIJICJIATH HH(POPMAIUIO, KOTOpast ABISETCA MPOTUBOPEUNBOM MIM MOXKET OBITH HEZOCTOBEPHOIL;

— UCIIOJIb30BaTh MPH BINOJIHEHUH Y4eOHBIX 3a/laHII HAyYHO-TIONYJISIPHYIO JIUTEPATYPy HU3NIECKOTO



COJIepKaHus, CIIPAaBOYHbIE MAaTE€pPHAJIbl, pECYPChI CETH VIHTEpHET; BIaeTh NpUEMaMH KOH-
CIIEKTUPOBAHUS TEKCTA, IpeoOpa3oBaHus HHPOPMAIIUHN U3 OJTHON 3HAKOBOM CUCTEMBI B JPYTYIO;

— co31aBaTh COOCTBEHHBIE KPaTKHE MMChbMEHHBIC U YCTHBIE COOOIICHNS Ha OCHOBE 2—3 MCTOYHHKOB
uHpopManuu GU3NIECKOTO COJIEPKAHUS, B TOM YUCIIE TYOJUYHO JIEJIaTh KPaTKUE COOOIIECHUS O
pe3ylbraTax MPOEeKTOB WM YI€OHBIX UCCIICIOBAHUIA; TPH 3TOM IPAMOTHO MCIOJIB30BATh U3YUCHHBIN
MOHATUIHBIN anmnapat Kypca (U3MKH, CONPOBOXKIATh BHICTYIUIEHUE NTPE3CHTALIUCH;

— TMIPU BBIIIOJIHEHUHU YYEOHBIX MMPOCKTOB U MCCIEAOBAHUN PACIIPEACTSATh O0S3aHHOCTH B TPYIINE B
COOTBETCTBHUU C ITIOCTABJIICHHBIMU 3aJ1a4aMU, CJIEAUTH 3a BBIIIOJIHEHUEM IUIAHA JACHUCTBHH, aIcKBaTHO
OIICHUBATh COOCTBEHHBIN BKJIA]] B ICATEILHOCTD TPYIIIbBI; BEICTPAUBATh KOMMYHUKATHBHOE

B3aHMOI[eI>'ICTBI/IC, YUUTBIBAsA MHCHUC OKPYKAIOIIUX.

8 KJIACC

[IpenMeTHBIC pe3yabTaThl HA 6a30BOM YPOBHE JOJIKHBI OTPAXKAaTh C(HOPMHUPOBAHHOCTH Y 00 YUAIOIIUXCS

YMEHHMN:

— HCIOJIb30BAaTh IOHATHA: Macca U pasMepbl MOJIEKYJI, TEIJIOBOE JBUKEHUE aTOMOB U MOJIEKYIL,
arperaTHble COCTOSIHMS BEIIECTBA, KPUCTAJUINYECKHE U aMOP(HBIE Tella, HACBILICHHBIH U HEHACHI -
LICHHBIN Map, BIAXKHOCTh BO3AYyXa; TEMIIEPATypa, BHYTPEHHSIS SJHEPTUs, TEIUIOBOW JBUTATENb;
JIEMEHTAPHBIN 2JIEKTPUUECKUN 3apsill, JIEKTPUUIECKOE T10JIE€, IPOBOAHUKHU U AUDJIEKTPUKH, TIOCTOSHHBIN

AJIEKTPUYECKUM TOK, MArHUTHOE TOJIE;

— pa3nu4aTh SBJICHUS (TEIIOBOE pacIIMpeHue/ckaTie, TeIIonepeada, TeIioBoe paBHOBECHE,
CMauvBaHUe, KalWUIIpHbIC SBJICHHS, UCTIApEHHEe, KOHACHCAllUs, TUIaBIICHUE, KPUCTAIITU3aIIU S
(oTBepaeBaHue), KUTIEHHE, TEIUIONepeada (TemIonpOBOIHOCTb, KOHBEKIIHS, U3ITy4EHUE); SJICKTPHU3AIHS
TeJl, B3aMMOJICHCTBHE 3apsi10B, JEHCTBUS SJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOIEUCTBUE
MarHuTOB, JICUCTBUE MAarHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM, AJICKTPOMATrHUTHASI MHAYKIIHS ) T10 OTTH -
CaHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OMBITOB, JJEMOHCTPUPYIOIINX JIaHHOE (PHU3HUIECKOE

SIBJICHUE;

— Pacro3HaBaTh NPOSIBICHUE U3YUEHHBIX (PM3UUECKUX SBJICHUN B OKPYKalOIIEM MHpPE, B TOM YHCIIE
¢bu3nyeckue sIBIECHUS B IPUPOJIE: TOBEPXHOCTHOE HATSKEHUE U KalUJUIPHbIE SIBJICHUS B IPUPOE,
KpHUCTaJIBl B Ipupoze, uzinydenue CoiHia, 3aMep3aHue BoA0EMOB, MOPCKHE Opu3bl, 00pa3oBaHue
POCBI, TyMaHa, UHEes, CHETa; 3JeKTPUUECKUE SIBICHUS B aTMoc(hepe, SIEKTPUUYECTBO KUBBIX OPraHU3MOB;
MarHuTHOE 1oJie 3eMIIH, APei MO0 COB, POJIb MATHUTHOI'O MOJIA IS )KU3HU Ha 3eMJle, OJISIPHOE CU-
SIHUE; TIPU 3TOM N1€PEBOIUThH MPAKTHUUECKYIO 3a7]auy B Y4eOHYI0, BBIENSTH CYILIE€CTBEHHBIE

CBOMCTBA/MPU3HAKN (PU3NUYECKUX SBJICHUI;

— OIHUCHIBATh U3yYECHHBIE CBOMCTBA Te U (PU3NYECKHE SBJICHUS, UCIIONB3Ys (pU3HUECKUe BETHUYUHBI
(TemriepaTypa, BHYTPEHHsI SHEPT U, KOJIMYECTBO TEIUIOTHI, YAEIbHAsA TEINIOEMKOCTD BEILIECTBA,
yJelbHas TeIIoTa IJIaBJIeHUs, yeNbHas TeIoTa MapooOpa3oBaHus, yelbHas TeII0Ta CTOPaHus
TOIUINMBA, KOA(GGUIIUEHT MOJIE3HOT0 JEHCTBHS TEIJIOBON MAIIMHbI, OTHOCUTENbHAS BIAXKHOCTh BO3TyXa,
ANEKTPUYECKUH 3apsil, CHJIa TOKA, SJIEKTPUUYECKOE HaIpsHKEHHE, COMTPOTUBRIIEHUE TPOBOIHUKA, YIEIbHOE
COIPOTHBIIEHUE BEIIECTBA, pad0Ta U MOLTHOCTh JIEKTPUUECKOTO TOKA); MPU ONMHUCAHUU MPABUIBLHO
TPaKTOBaTh (PU3NYECKHUI CMBICI UCTIOJIb3YEMbBIX BEJIMYUH, 0003HAUEHUS U €TUHULIBI PU3UIECKUX
BEJIMYMH, HAXOAUTh (DOPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3UYECKYIO BETUUYUHY C IPYTUMH BETUUMHAMU,
CTPOUTH TPa(UKH U3YUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUUMH;

— XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SIBJICHUS U MPOIIECCHI, UCIOJIb3YSl OCHOBHBIE
MOJIOXKEHUS MOJIEKYJIIPHO-KMHETUYECKOI TEOpUN CTPOCHHUS BEUIECTBA, IPUHIIUIT CYNEPIO3UIIUU TOJei



(Ha KaUECTBEHHOM YpPOBHE), 3aKOH COXpaHEHM 3apsA/1a, 3akoH OMa JuIsl yyacTka Lemu, 3akoH Jxoyis -
JleHnia, 3aKOH COXpaHEHMS PHEPTUU; TIPU 3TOM JaBaTh CIOBECHYIO (JOPMYIHMPOBKY 3aKOHA U 3aITUCHIBAThH

€ro MaTCMaTH4YCCKOC BBIPAXKCHUC,

— OOBICHATH (PU3NYECKHE TPOLIECCH M CBOIMCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE CUTYyaluit
IIPaKTUKO-OPUEHTHPOBAHHOI'O XapaKTepa: BbIABIATh IPUUMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH O0bsIC-
HeHHe u3 | - 2 TIOTH4ecKUX 1aroB ¢ ornopoi Ha 1 - 2 U3y4eHHBIX CBOMCTBA (DU3UYECKHX SBICHUM,
(bU3NIEeCKNUX 3aKOHOB MJIM 3aKOHOMEPHOCTE; pelaTh pacy€THbIC 3a1a4M B 2 - 3 NeCTBUS, HCIIONB3YS
3aKOHBI U (POPMYIIBI, CBSI3bIBAIOIINE (PM3UUECKUE BETUYMHBL: HA OCHOBE aHAJIM3a YCIIOBHS 3a/1a4H
3aMHChIBaTh KPATKOE YCIOBUE, BBIABIIATH HEIOCTATOK JAHHBIX JUISl PEIICHUS 3a]a4l, BEIOUpAaTh 3aKOHbI
1 GOpMyIIbI, HEOOXOAUMBIE TS €€ PELICHHUs, IPOBOAUTH PACUETHI M CPABHUBATD MOJYYCHHOE 3HAYCHUE

(1)I/I3I/I‘ICCKOI71 BCJINYHHBI C U3BCCTHBIMU JaHHBIMHU,

— PpacClio3HaBaTb HpO6HeMI)I, KOTOPBIE MOKHO PCHIUTH IIPU ITOMOIIH (bHSH‘lCCKI/IX MCTOOOB; UCIIOJIB3Ys
OIMMCAHUC UCCIICAO0BAHMS, BBIACIATE IIPOBEPACMOC MPCAINOJIO0KCHUC, OLICHUBATD IPAaBUJIbHOCTD IMOPAAKa
MMPOBCACHUA UCCIICA0OBaHMA, ACJIaTh BBIBOABI;

— IPOBOJUTH OIBITHI MO HAOIIOAEHUIO (PU3NYECKUX SBJICHUN WIN (PU3HUECKUX CBOMCTB TEJ
(xanuIIsipHbIE SIBICHUS, 3aBUCUMOCTD JJaBJICHUS BO3/yXa OT €ro o0béMa, TeMIepaTypbl; CKOPOCTH PO~
1[ecca OCTHIBAHUS/HATPEBAHUS IPU M3ITYYEHUH OT LBETA M3JTy4YaroIlei/OTIOMAIONIel TOBEPXHOCTH;
CKOPOCTb HCIIAPEHHUsI BOJIbI OT TEMIIEPATYpPhI JKUIKOCTH U IIOIIAN €€ IOBEPXHOCTH; dJIEKTPU3ALIMS Tell
Y B3aUMOJICVICTBUE IEKTPUUECKUX 3apsI0B; B3aUMOJECHCTBHE ITOCTOSIHHBIX MarHUTOB, BU3YaJIM3aLUs
MAarHUTHBIX ITOJIEW IOCTOSTHHBIX MarHUTOB; JEMCTBUS MAarHUTHOT'O I10JIs1 HA IPOBOJIHUK C TOKOM,
CBOMWCTBA JIEKTPOMArHuTa, CBOMCTBA dJIEKTPOABUTATENIsI IOCTOSTHHOTO TOKA): (POpMyITUpOBaThH
IIpOBEpsieMbIE NIPEIIOJIOKEHUS, COOMPATh YCTAHOBKY U3 IIPEIOKEHHOTO0 000PYA0BaHNUS; OITUCHIBAThH
XO/[I OIbITa U (OPMYJIUPOBATH BHIBOJIBI;

— BBIIIOJIHATD MPAMBIC U3MCPCHUS TEMIICPATYPHI, OTHOCHUTEIIbHON BJIaXKHOCTH BO31yXa, CUJIbI TOKa,
HAIMps>KCHUA C UCITOJIb3OBAHUEM aHAJIOTOBBIX HpI/I60p0B U J1aTYUKOB (1)I/I3I/I‘I€CKI/IX BCJIMYMH, CPaBHHUBATDb

pe3yiabTaThl U3MEPEHUH C YIETOM 3aJaHHON a0COIOTHOM MOTPEIIHOCTH;

— MPOBOJUTH MCCIIEI0BAHUE 3aBUCUMOCTH OJHON (PU3UUYECKON BETMYMHBI OT APYTOH ¢
HCII0JIb30BaHUEM TIPSAMBIX U3MEPEHUH (3aBUCMOCTD COIIPOTUBIIEHUS IIPOBOJHUKA OT €T0 JUUIMHBI,
IIJIOIIAU MIOIEPEYHOTO CEYEHHS U YIAEIbHOIO CONPOTUBIICHUS BEIECTBA IPOBOJIHUKA; CUJIBbI TOKA,
HIYIIEro Yepe3 MPOBOJHUK, OT HANIPSKEHNS HAa IPOBOJHUKE; HCCIIEAOBaHUE MOCIEA0BATEIBHOIO U 1A~
paJUIeIbHOIO COEAMHEHHUH TPOBOIHUKOB): IUIAHUPOBATh UCCIIE0BAaHUE, COOUPATh YCTAHOBKY U
BBITIOJHATH U3MEPEHUS, CIIEys IPEATI0KEHHOMY TUIaHy, GUKCUPOBATh Pe3yNbTaThl MOTYYECHHON
3aBHCHMOCTH B BHJI€ TaOJIUIl ¥ IPaUKOB, €IaTh BHIBOBI 10 pe3yJIbTaTaM HCCIEI0BAHNUS;

— TPOBOJUTH KOCBEHHbBIE U3MEPEHUS (PU3NUECKUX BETHUUH (yIeIbHas TEIIOEMKOCTh BEIIECTBa,
COIIPOTHBIICHUE MTPOBOIHUKA, pab0Ta U MOIIHOCTh 3JIEKTPUYECKOT0 TOKA): MJIAHUPOBATH U3MEPEHHUS,
coOMpaTh IKCIIEPUMEHTATIBHYIO YCTAaHOBKY, CJIEYsI MPEASIOKEHHON HHCTPYKIIMU, U BBIYUCIISATD

3HAa4YCHUEC BCIINYHNHDBI,
— coO01aTh MpaBuiIa TEXHUKH 0€30MaCHOCTH MpH paboTe ¢ 1a00paTOpHBIM 000PYI0BaHUEM;

— XapakTepu30BaTh MPUHIUIBI IEHCTBHS U3YUEHHBIX MPHOOPOB U TEXHUYECKUX YCTPOHCTB C ONOPOit
Ha MX OMHMCaHUsA (B TOM YHCJIe: CUCTEMa OTOIJICHUS IOMOB, TUTPOMETP, MapoBasi TypOMHA, aMIIepMETD,
BOJIETMETP, CYETUHK ICKTPUUECKOI SHEPTHH, IIEKTPOOCBETUTEIbHBIE IPHOOPHI, HArPEBATEIILHBIC
AJIEKTPONIPUOOPHI (IPUMEPHI), HEKTPUUECKHE TPETOXPAHUTEIH; SJIEKTPOMArHUT, 3JIEKTPOIBUTATEIb
MIOCTOSTHHOTO TOKa), UCTIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3MUECKUX SBICHUN M HEOOXOAUMBIE

(1)1/13I/ILIGCKI/I€ 3aKOHOMCPHOCTH;



— pacrno3HaBaTh MPOCThIE TEXHUUECKHE YCTPOMCTBA U U3MEPUTENIbHbIE IPHUOOPHI O CXEMaM U
CXEMAaTUYHBIM PUCYHKaM (3KHIKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTaTEIb
BHYTPEHHETO CTOPaHUs, JJIEKTPOCKOII, PEOCTAT); COCTABIIATH CXEMBbI JIEKTPUUECKUX LIETEH ¢
MOCJIeIOBATEIbHBIM U ApAIJICTbHBIM COSAMHEHUEM AIIEMEHTOB, pa3jinyasi yCIOBHbIE 0003HAUCHUS

9JICMCHTOB 3JICKTPHUYCCKUX ueneﬁ;

— TPUBOAUTH PUMEPBI/HAXOAUTh HHPOPMAIIUIO O IPUMEPaX MPAKTHYECKOTO UCTIOIb30BaHUS
(bu3MYECKUX 3HAHMI B TIOBCETHEBHOM JKU3HHU JJIs 0OecTieueHus: 6€30MacHOCTH IpH 00palieHuu ¢ mpuoo-
paMu U TEXHHYECKUMH YCTPOUCTBAMH, COXPAaHEHHS 3I0POBbs U COOIIOICHHSI HOPM 3KOJIOTHYECKOTO
MIOBEJICHHSI B OKPYIKAIOIIEH cpejie;

— OCYIIECTBIIATH MOUCK MHPOpMAIIUN (PU3HUECKOTO CoaepKaHus B ceTu IHTepHeT, Ha OCHOBE
UMEIOIINXCS 3HAHUH U yTEM CpaBHEHUS TONOTHUTEIBHBIX HICTOYHUKOB BBLACIATH HH(OPMAIIHIO,

KOTOpas sABJISACTCA HpOTHBOpC‘lHBOfI WJIM MOXKET OBITh HeﬂOCTOBepHOﬁ;

— HCIMOJIb30BaTh MPH BBHIIOJIHEHUU YU€OHBIX 3aJaHUH HAyYHO-TIONYJISIPHYIO JUTEpaTypy (pusnueckoro
coJiepKaHus, CIIPABOYHBIE MAaTEPHUAIIbI, pecypchl ceT MHTepHET; BiIageTh npuéMamMu
KOHCIIEKTHPOBAHUS TEKCTa, peoOpa3oBanus HH(GpOpMaIK U3 0JTHON 3HAKOBOM CHCTEMEBI B JPYTYIO;

— C03/1aBaTh COOCTBEHHBIE MICEMEHHBIE U KPaTKHE YCTHBIE COOOIIEeHUs, 000011ast nH(GOpMAIHIO U3
HECKOJIbKUX UCTOYHUKOB (DU3MUECKOTO COACPIKaHMUs, B TOM YKCIIE ITyOJIMYHO MPEACTABIATh PE3YIbTaThI
IIPOEKTHOM WJIA UCCIIEN0BATEIBCKOMN AESITEIBHOCTH; IIPU TOM I'PaMOTHO HCIIOJIb30BaTh NU3y4YEHHBIN

MOHATUIHBIN anmapat Kypca (U3UKH, COMPOBOXKAATH BHICTYIUICHUE MTPE3CHTALIUECH;

— TP BBIIOJIHEHUH y4eOHBIX MPOEKTOB M UCCIICAOBAHUH (PU3NYECKHX MPOLIECCOB PACIIPENENATh
0053aHHOCTH B I'PYIIIIE B COOTBETCTBHHU C IIOCTABJICHHBIMH 33JIa4aMU, CIICUTH 32 BBIMOJIHEHUEM TUTaHa
NEeNCTBUM U KOPPEKTUPOBATH €r0, a/IeKBaTHO OLIEHUBATh COOCTBEHHBIN BKIIAJl B AEATEILHOCTD IPYIIIBL;

BBICTpanBaTb KOMMYHHUKATUBHOC BSaHMOHeﬁCTBHG, MMPOABJIAA TOTOBHOCTH paspeiuaThb KOH(i)J'II/IKTI)I.

9 KUIACC

ITpenmeTHble pe3ynbTaThl HA 6230BOM YPOBHE JIOJKHBI OTPaXkaTh CHPOPMHUPOBAHHOCTD Y O0YHArOIUXCS
YMEHHMN:

— MHCIOJIb30BATh MOHATHSA: CUCTEMA OTCUETA, MATEPUAJIbHAS TOYKA, TPACKTOPHSI, OTHOCUTEILHOCTD
MEXaHMUYECKOT'0 JIBMKEHUs, Aepopmanus (ynpyras, IuiacTudeckas), TpeHHe, HEHTPOCTPEMUTEIBHOE
YCKOpEHHUE, HEBECOMOCTb U MEPETPY3KH; LIEHTP TSHKECTH; aOCOIIOTHO TBEPIOE TEJI0, LIEHTP TSHKECTU
TBEPAOrO Tella, paBHOBECHE; MEXaHUYECKUE KOJIeOaH!s U BOJHBI, 3BYK, HHPPa3BYK U yIbTPa3BYK;
AJIEKTPOMAarHUTHBIE BOJIHBI, IIKaJIa 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaIbHO30PKOCTH,

CIICKTPBI UCITYCKAaHWA U IMOTJIOUICHUSA a.m,q)a, Oeran ramMmmMma-us3JIydCHusl, U30TOIIbI, AACPHAas DOHEPIreTHUKaA,

— pa3nuyarh ABJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSAMOJIMHENHOE IBUKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEITHOE IBUKEHNE, CBOOOAHOE MaJICHNE TeJl, PABHOMEPHOE JIBUKEHHE T10
OKPY>KHOCTH, B3aUMOJIEHCTBHUE TeJl, PEaKTUBHOE JIBI)KEHUE, KoJleOaTeIbHOE JBUKEHHE (3aTyXalolue 1
BBIHY/ICHHBIE KOJIeOaHMsI), PE€30HAHC, BOJTHOBOE ABM)KEHUE, OTPaKEHUE 3BYKa, IPSIMOIMHEHHOE
pacrpocTpaHeHHe, OTPaXKEHHUE U NPEIOMIICHUE CBETA, IIOJTHOE BHYTPEHHEE OTPAKEHHE CBETA,
pasyoxeHue 0esIoro cBeTa B CIIEKTP U CIOKEHHE CIEKTPAIbHBIX [IBETOB, JUCIIEPCUS CBETA,
€CTECTBEHHAs Pa/Ii0aKTUBHOCTh, BOSHUKHOBEHHUE JINHEHYATOTr0 CIIEKTPA U3ITy4EHHs) 110 OMHUCAHUIO UX

XapaKTEepPHBIX CBOWCTB U Ha OCHOBE OMBITOB, IEMOHCTPUPYIOIIMX JaHHOE (GU3UYECKOE SBIICHUE;

— pacrno3HaBaTh NPOSIBICHUE NU3YYCHHBIX (PU3NUECKUX SBJICHUI B OKpYKaIoleM MHUpe (B TOM YHCTIe

(bI/I3I/ILIeCKI/Ie SABJICHUS B IPUPOJAC: NPUIIMBBI U OTJIMBLI, ABUKCHUC IIJIAHCT ConneyHon CHUCTCMBI,



pPEaKTUBHOE JIBUYKEHUE JKUBBIX OPraHU3MOB, BOCIIPHUITHE 3BYKOB KUBOTHBIMH, 3€MIIETPSICEHHE,
celicMU4ecKre BOJHBI, IIyHAMH, 9X0, [IBETa TeJl, ONTUYECKHE SBJICHUS B IPUPO/IE, ONOIOTHIECKOe
JeWCTBUE BUIUMOTO, YIbTPa(QHOIETOBOIO M PEHTTCHOBCKOTO N3ITyYeHU; €CTECTBEHHBIH
palMOaKTUBHBINA (JOH, KOCMUYECKHE JTY4H, PAAMOAKTUBHOE H3IyUYeHUE TPUPOTHBIX MUHEPAJIOB;
JeCTBUE palnOaKTUBHBIX U3IYy4EHUI HAa OPraHu3M YeJIOBEKA), IPU TOM IIEPEBOJUTH IPAKTUYECKYIO
3a/1a4y B y4eOHYIO, BBIICISATH CYIIECTBEHHBIC CBONCTBA/IPU3HAKN (PU3UUYECKUX SIBIICHU;

— OIUCBIBATh U3yUYEHHBIE CBOMCTBA Te U (PU3UUYECKUE SABICHUS, UCIIONIb3Ys (PU3MUECKUE BETMUNHBI
(cpenHsist © MTHOBEHHAs CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JBH)KEHUH, YCKOPEHHE, IEPEMELLIEHUE,
IyTh, YIJIOBasi CKOPOCTb, CUJIA TPEHHUS, CUJIA YIPYTOCTH, CUJIA TSDKECTH, YCKOPEHHE CBOOOAHOTO
IIaJICHMSI, BEC TEJIa, UMITYJIbC TEJa, UMITYJIbC CHJIbl, MEXaHUYECKasl padoTa U MOLIHOCTh, IOTEHIMAJIbHAS
SHEPTHUs TeJla, IOJHATOrO HaJl IOBEPXHOCTBIO 3€MIIM, IIOTEHUIUAIbHAS SHEPT UL CKATON IIPYKUHBI,
KMHETHYECKasi SHEPrHsl, [0JHasi MEXaHW4eCKas SHEPIus, IepUo] U 4acToTa KojJeOaHui, JJInHa BOJIHBI,
I'POMKOCTbB 3BYKa U BbICOTA TOHA, CKOPOCTb CBETA, II0Ka3aTeib IPEIOMIICHUS CPEbl); IPU OMMCAHUU
IIPaBUIBHO TPAKTOBATh (PU3UUECKUI CMBICI MCIIOJIb3YEMbIX BEIMYMH, 0003HAYEHUS U €IUHHILIbI
(bU3NYECKUX BETUYMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (U3NYECKYIO BEJIMUUHY C APYTUMHU
BEJIMYMHAMHU, CTPOUTH IPaMKH U3yYEHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BEIMYMH;

— XapakTepu30BaTh CBOWCTBA TeJ, (PU3NYECKHE ABJICHUS U POLIECCHI, UCIOJb3Ys 3aKOH COXPaHEHUs
SHEPrUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIUI CYNEPIIO3ULIUN CUJI, TPUHLIUIT OTHOCUTEIBbHOCTH
["anunest, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHMS UMITYJIbCA, 3aKOHBI OTPaXKEHUS U MPETIOMIIEHHSI CBETA,
3aKOHBI COXPaHEHUS 3apsiI0BOT0 U MacCOBOT'O YUCEII IIPH SIIEPHBIX pEaKLUsX; IPU ITOM JaBaTh
CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3alUCHIBATh €T0 MAaTEMAaTHUYECKOE BBIPAKEHUE;

— O0OBACHATH (PU3NYECKHE IPOLIECCHl U CBOMCTBA TEJI, B TOM YHUCIIE U B KOHTEKCTE CUTyallui
MPAKTUKO-OPUEHTUPOBAHHOT'O XapaKTepa: BbISBIATH IPUUMHHO-CIIEACTBEHHBIE CBSA3H, CTPOUTH 00BsIC-
HEHUE U3 2—3 JIOTMYECKUX 1IaroB ¢ OMOpoi Ha 2—3 U3y4YEHHBIX CBOMCTBA (PU3NYECKUX SIBIICHUH,

(bHSI/I‘ICCKI/IX 3aKOHOB HJIN SaKOHOMepHOCTeﬁ;

— pcuiaTtb paC‘léTHBIe 3agaun (OHI/IpaIOH_[I/IeCH Ha CUCTCMY U3 2—3 ypaBHeHPIP’I), HCIIOJIb3YA 3aKOHBI U
q)OpMyJ'II)I, CBA3BIBAIOIIIHEC (1)I/ISI/III€CKI/IC BCJIMYMHBI: HA OCHOBEC aHAJIM3a YCJIOBUSA 3aJa4 3allMChIBATH
KpaTKO€ YyCJIOBHEC, BLIABJIATE HCAOCTAIOIINEC UJIU H30BITOYHEIE JaHHBIC, BI:I6I/IpaTI) 3aKOHbI 1 (1)OpMYJ'IBI,
HCO6XO}II/IMI>I€ IJid peIICHUs, ITPOBOJIUTH pvaéTm 1 OOCHHUBATH PCAITMCTUIHOCTD IMOJTYYCHHOT'O

3Ha4YEeHUS (PU3MUECKOU BEIUUUHBI;

— pacClio3HaBaThb Hp06HeMBI, KOTOPBIC MOKHO PCHINTD IIPU IMTOMOIIN (I)I/BI/ILIGCKI/IX METOHOB; UCIIOJIB3YH
OIMMCAHUC UCCIICAOBAaHN, BBIACIATH IIPOBCPACMOC NPCATIOJIOKCHUEC, OLICHUBATH ITPABUJIBHOCTD ITOPSAAKA
IMPOBCACHUA UCCIICIOBAaHNUsA, ACIATh BBIBO/JbI, MHTCPIIPETUPOBATDL PE3YJIBTATHI H&6J’IIO)I€HPII>1 " OIIBITOB;,

— MPOBOJUTH OMBITHI 1O HAOIIOAEHUIO GU3NYECKUX SABJICHUHN WK (PU3MUYECKUX CBOWCTB TeJ (M3yuyeHue
BTOpOro 3akoHa Hbl0TOHA, 3aKOHA COXpaHEHHsI SHEPTUH; 3aBUCUMOCTb IEepHo/1a KoJleOaHui
IIPYKUHHOT'O MasiTHUKA OT MACChl IPy3a U KECTKOCTU MPYKUHBI U HE3ABUCUMOCTD OT aMILIUTYAbI
MaJIbIX KOJIeOaHuil; MPAMOIMHEHHOE paclpoCTpaHEHUE CBeTa, pas3jiokeHHe Oelnoro cBeTa B
CIIEKTp; U3y4EHHE CBOUCTB M300paKEHUS B TUIOCKOM 3€pKaJie M CBOMCTB M300paskeHHs IpeIMETa B
cobupartoriei JinH3e; HaOMI0IeHNe CIUIOIIHBIX U JIMHEHYaThIX CIIEKTPOB M3JIyYEHHs): CAMOCTOSTENIEHO
coOHpaTh YCTaHOBKY M3 H30BITOUHOTO Habopa 000PYAOBaHUS; OMUCHIBATH XOJI OIBITA U €T0
pe3yabTaThl, GOPMYIUPOBATH BHIBOABI;

— TPOBOJUTH IIPH HEOOXOAUMOCTH CEPHIO MPSIMBIX U3MEPEHUH, ONpeIesisl CpelHee 3HAYCHNE
u3MepsieMoil BenuuHbI ((PoKycHOE paccTosIHUE COOMparoIel JIMH3bI); 000CHOBBIBATh BEIOOP criocoda
M3MEPEHUs/U3MEPUTEIILHOTO TPUOOpa;



— MPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTEHN (PU3NUECKUX BEIMUYUH C UCTIOIB30BAaHUEM MIPSIMbIX
M3MEpEeHu# (3aBUCUMOCTh IYTH OT BPEMEHH IPH PaBHOYCKOPEHHOM JIBIH)KEHUH 0€3 HauaJlbHOM CKO-
POCTH; IepHoAa KoJleOaHNH MaTeMaTHYECKOI0 MasiTHUKA OT JAJIMHBI HUTH; 3aBUCMOCTH yIJIa
OTPa)KEHMsI CBETA OT yIJla NaJAEeHUs U yIila IPeJOMIIEHHUs OT yIJla MaJeHus): IUIaHUpOBaTh UCCIIEN0-
BaHUE, CAMOCTOSATENILHO COOUPATh YCTAHOBKY, (PMKCUPOBATh PE3yJIbTATHI IIOJYyYECHHON 3aBUCUMOCTH
¢u3nUecKux BEIMYMH B BUE Ta0IMIl ¥ rpa)uKOB, eNaTh BEIBOBI 10 pE3yJIbTaTaM HCCIIeIOBAHUS;

— MPOBOJUTH KOCBCHHBIE H3MEPEHUS (DU3NUECKUX BEIIMYUH (CPEIHSSI CKOPOCTh U YCKOPEHHUE Tela IPH
PaBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHHUE CBOOOAHOTO MaJACHHUS, KECTKOCTh MPYKUHbBI, KO3PPHUIIHEHT
TPEHHSI CKOJILKEHHUSI, MeXaHHuecKas paboTa 1 MOIIIHOCTh, YaCTOTa U MEepUOJI KoseOaHuit
MaTEMaTHYECKOr0 U MPYKUHHOTO MAasiTHUKOB, ONTHYECKask CUJIa COOMpPAIOIIeH JTMH3bI, PaliOaKTUBHBIH
¢GoH): MIaHUPOBATh U3MEPEHUST; COOUPATh IKCIIEPUMEHTANILHYIO YCTAHOBKY U BBIMOJIHATH U3MEPEHUS,
cienysl NpeayIoKEHHOM MHCTPYKIMN; BBIYUCIIATh 3HAYEHUE BETMYMHBI U aHAJIM3UPOBATH MTOIyYEHHBIE
pe3yJIbTaThl C YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHUN;

— co0moaTh MpaBuiIa TEXHUKH 0€30IaCHOCTH MpH padboTe ¢ J1a00paTOpHBIM 000PYIOBAHHUEM;

— Ppa3jindaTb OCHOBHBIC IIPU3HAKH U3YUCHHBIX (I)I/ISI/I‘IGCKI/IX MOI[CJ'ICIZZ MaTCpHajibHad TOYKaA,
a0COJIIOTHO TBépI[OG TCIO, TOYCYHBIM HCTOYHUK CBCTA, JIy4, TOHKAas JINH34, INIaHCTapHast MOJCJIb aTOMa,
HYKJIOHHagd MOJCJIb aTOMHOTO Sapa;

— XapaKTepu30BaTh IPUHLHUIIBI IEHCTBUSA U3YYEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPOUCTB C ONOPOI
Ha UX ONMCaHUA (B TOM YHCIIE: CIIUIOMETP, JATUYUKHU MOJIOKEHUS, pACCTOSIHUS U YCKOPEHUS, paKeTa,
9X0JIOT, OYKH, IIEPUCKOI, (hoTOoammapar, OTHIECKUEe CBETOBO/IbI, CIIEKTPOCKOII, JO3UMETP, Kamepa
Busbcona), ucronb3ys 3HaHUS O CBOMCTBAX (PU3MYECKUX SIBICHUM U HEOOX0IUMBbIE (PU3NUECKUe
3aKOHOMEPHOCTH;

— HCIIOJB30BAaTh CXEMbI U CXEMATUYHBIC PUCYHKH U3YUYCHHBIX TCXHUYCCKUX y0Tp01710TB,
HU3MEPUTECIIBHBIX HpI/I60p0B N TCXHOJIOTHYCCKUX MPOICCCOB MMPU PCIICHHUN y‘I€6HO-HpaKTI/I‘IeCKI/IX 3aj1a4,

ONTUYECKUE CXEMBI JUIsl IOCTPOESHMSI N300paKEeHU B INIOCKOM 3€pKajie U coOuparouiei TuH3e;

— MPUBOJAUTH IPUMEPBI/HAXOIUTh HHPOPMAIUIO O IPUMEpPaX NMPAKTUUECKOTO UCIIOJIb30BAHUS
¢u3nYecKrX 3HaHUH B TOBCEAHEBHOM KU3HU U1 oOecriedeHns: 0€30MacHOCTH MpHU 0OpaleHuH ¢ npuodo-
pamMH ¥ TEXHUYECKUMHU YCTPOMCTBaAMH, COXPaHEHUsI 3J0POBbs U COOIOCHHSI HOPM 3KOJIOTMYECKOT0
IIOBE/ICHUS B OKPYXKaIOLIeH cpene;

— OCYHIECTBJISITh TOUCK WH(MOpMAIUU (HU3UIECKOTO CoJIep KaHus B ceT MIHTEepHET, caMOCTOSATETLHO
dhopMyTupys MOMCKOBBIN 3aMpPOC, HAXOIUThH YT OMPEAETIEHUS TOCTOBEPHOCTH TTOJTYICHHOM

I/IH(bOpMaIII/II/I Ha OCHOBC MMCHOIIMUXCS 3HAaHUHA 1 JOITOJIHUTEIIBbHBIX NCTOYHUKOB,

— HCII0JIb30BATh MPH BBITOJHEHUH YUEOHBIX 3aJaHUI HAyYHO-TIOMYJISPHYIO JIUTEPATYPY (PUZUYECKOTO
coJlepKaHus, CIIPAaBOYHbIE MaTEPHUAJIbL, pecypchl ceTu VIHTepHeT; BlIageTh IpuéMamMu
KOHCIIEKTHPOBAHUs TEKCTa, MpeoOpa3oBaHus HH(GOpMAIK U3 OJTHON 3HAKOBOM CHCTEMBI B JPYTYIO;

— co37aBaTh COOCTBEHHBIC MTUCHMEHHBIE M YCTHBIE COOOIIIEHUSI HAa OCHOBE MH(OpManuu u3
HECKOJIbKUX HCTOYHUKOB (PU3MUECKOTO COACPIKAHUS, TyOTUIHO MIPEACTABIIATH PE3yIbTaThl TPOCKTHOM
WJIM UCCIIEIOBATENIbCKON JIEATEIbHOCTH; IIPX 3TOM IPaAMOTHO MCIOJIb30BaTh U3yYECHHBIN MOHATUWHBINA
ammapar u3ydaeMoro pasnesna GU3MKA U COMPOBOXKAATH BRICTYIIJICHUE TTPE3EHTAIUEH ¢ yIETOM
0COOEHHOCTEH ayTUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINIAHUPOBAHUE

7 KJACC

Ne HaumeHoBaHMe pa31e/10B M TeM IPOTrPaMMBbI KosmmuecTBo yacos JuexkTpoHHblie (LU poBbIe) 00pa3oBaTejbHbIE Pecypchl
e BCEro | KOHTpOJIbLHBIE PAaGOTHI NpaKkTHYecKue padoThl
Paznen 1. ®@usuka u eé poJib B NO3HAHMH OKPY’KAIOLIEro MHpPa
1.1. | ®usuka — Hayka o npupoje 2 0 0 http://school-collection.edu.ru/
1.2. | ®usuyeckue BeJTMUHHBI 2 0 1 http://school-collection.edu.ru/
1.3 | EcTecTBeHHO- HAYYHBI METOJ NO3HAHMS 2 1 1 http://school-collection.edu.ru/
Hroro no pazaeny 6
Pa3uen 2. HepBOHa‘{aJ’leble CBEICHMS 0 CTPOCHMH BeIIEeCTBA
2.1. | Ctpoenne BeecTsa 1 0 0 http://school-collection.edu.ru/
2.2. | JiBukenune H B3aUMOAEHCTBHE YACTHI] BEIIECTBA 2 0 1

http://school-collection.edu.ru/
2.3. | ArperaTHblie COCTOSIHUS BeLECTBA 2 0 0

http://school-collection.edu.ru/
HWroro no pazaeny 5

Pazne

1 3. JIBMoKeHHe H B3auMO/IeiicTBHE Tell



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

3.1. | Mexanuueckoe JBH:KeHUE 3 1 0

http://school-collection.edu.ru/
3.2. | Auepuus, macca, INIOTHOCTH 4 0 1 http://school-collection.edu.ru
3.3. | Cuuia. Buabl cui 14 1 2 http://school-collection.edu.ru
Hroro no pazaeny 21
Paznen 4. JaBjieHue TBEPABIX TeJl, dKHIKOCTEl M ra3oB
4.1. | daBaenue. Tlepenaya gaBiieHusi TBEPABIMHU TeJaMH, KUIKOCTSIMH H ra3aMu 3 0 0 http://school-collection.edu.ru
4.2. | JaBjenue ;KMIKOCTH 5 0 0 http://school-collection.edu.ru
4.3. | ATmocdepHoe 1aBiieHHE 6 0 1 http://school-collection.edu.ru
4.4, | JleficTBHe )KHIKOCTH H ra3a HA NOrPY)KEHHOE B HUX TEJIO 7 1 2 http://school-collection.edu.ru
Hroro no pazaeny 21
Paznen 5. Pabora m MomHoOCTL. DHeprus
5.1. | PaGora u MOIIHOCTDH 3 0 0 http://school-collection.edu.ru
5.2. | IIpocTbie MEXaHU3MBI 5 0 1 http://school-collection.edu.ru
5.3. | Mexannueckasi JHeprusi 4 2 1 http://school-collection.edu.ru
HWroro o pazueny: 12
PesepsHoe Bpemst 3
OBIEE KOJIMYECTBO YACOB I1O ITIPOT'PAMME 68 6 11

8 KJIACC

Ne
n/n

l{a"MeHOBaH“epa3ﬂeﬂoBllTeNl"pOFpaRdMLl

KosanyecTBo yacon

BCEro

KOHTPOJIbHbIE PA00ThI

NnpaKkTHYecKHe padoThl

DuexTponnsie (Lupposbie) 06pa3oBaTeIbHbIE pecypChl

Pasnen 1. TenjioBble ABJIEHHS



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

1.1. CTpoeHue U CBOiiCTBA BellecTBa 7 0
http://school-collection.edu.ru
1.2. TemnoBble Ipoueccbl 21 4
http://school-collection.edu.ru
Hroro no pazaeny 28
Pa3zien 2. DiieKTpUYeCKHe 1 MATHUTHBIE SIBJIEHHUS
2.1. | DuaexkTpuyeckue 3apsiibl. 3apsizkeHHbIE TeJa U MX B3aMMOJelicTBHe 7 0
http://school-collection.edu.ru
2.2. | IloCTOSIHHBI 3JIEKTPHYECKHUIi TOK 20 5
http://school-collection.edu.ru
2.3. | MarHuTHbIe sIBJIEHUs 6 0
http://school-collection.edu.ru
2.4. D1eKTPOMATHUTHASI HHAYKIHSA 4 2
http://school-collection.edu.ru
Wroro o pazaeny 37
PesepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I1O I[IPOTPAMME 68 11
9 KJIACC
Ne | HaumeHoBaHuMe pa3/ie/10B U TeM NPOrpaMMBbl KoanuecTBo yacos JyeKTpoHHBIE (I (PPOBBIE) 00pa3oBaTeJbHbIE
n/n pecypcsl
BCEro | KOHTPOJIbHBIE NpaKTHYecKne
pa6oTsl padoThI
Paznen 1. Mexannuyeckue siBJIeHHs
1.1. | Mexannyeckoe ABH:KEHHE U CIIOCOOBI €r0 ONUCAHHS 10 1 1
http://school-collection.edu.ru
1.2. | BzaumopaeiicTBue TeJI 20 1 1
http://school-collection.edu.ru
1.3. [ 3akoHbI coxpaHeHusI 10 1 0
http://school-collection.edu.ru
HWroro no pazaeny 40
Paznen 2. Mexann4yeckue KoeGaHusi U BOJTHBI
2.1. | Mexannueckune KoJiedanusi 7 1 1
http://school-collection.edu.ru
2.2. | Mexannveckune BOJHbI. 3BYK 8 1 0
http://school-collection.edu.ru
HWroro o pazueny 15



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

Paznen 3. DJIeKTPOMAarHUTHOE 110J1e H 3JIeKTPOMATHATHEIE BOJIHBI
3.1. | DiIeKTpOMarHuTHOE 0JIe ¥ YJIeKTPOMATHUTHbIE BOJTHbBI 6 0

http://school-collection.edu.ru
Hroro no paszeny 6
Paznen 4. CBeroBble sIBJIEHUS
4.1. | 3aKoHBI pacHPOCTPAHEHUS CBETA 6 1

http://school-collection.edu.ru
4.2. | JIuu3bl 4 onTHYECKHE TPHOOPBI 6 0

http://school-collection.edu.ru
4.3. | Pasiosxenue 6esioro cBeTa B ClEKTP 3 1

http://school-collection.edu.ru
Hroro no paszueny 15
Paznen 5. KBantoBble siBjIeHUsI
5.1. | McnyckaHue M MOTJIOIEHHE CBETA ATOMOM 4 0

http://school-collection.edu.ru
5.2. | CTpoenue aTOMHOr0 siipa 6 1

http://school-collection.edu.ru
5.3. | SInepHble peakumun 7 1

http://school-collection.edu.ru
Hroro no pazaeny 17
Pa3zen 6. IloBTOpUTEILHO-00061AK0IKIT MOLY.TH
6.1. | CucremaTusanus 1 06001IeHNE IPEIMETHOTO COEPKAHUS U ONBITA IeATETLHOCTH, IPHOOPETEHHOT0 NPH U3YYEeHUHU 9 1

BCero Kypca gpusnku http://school-collection.edu.ru

Hroro no paszeny 9
OBIIEE KOJIMYECTBO YACOB I1O ITIPOT'PAMME 102 10



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

INOYPOYHOE IINTAHUPOBAHUE

7 KJIACC
Ne | Tema ypoka KosunvecTBO 4acoB Buapbl,
n/n (opmbl
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE
KOHTPOJIS
padoThI padoThI

1. | ®usuka- HayKa O MPUPOJIE 1 0 0 YcTHbBIT

OTIpOC;

2. | MeTopl HAyYHOTO MMO3HAHUS 1 0 0 YcrHbliii

OT1poC;

3. | ®usnueckye BEIMYUHEI, UX BEIUYUHBI U 1 0 0 Y CTHBIN
npuOOpBI 111 U3MEPEHUS OIIpoOC;

4. | Usmepenune Gpu3N4eCKOil BETUMIUHBL. 1 0 1 [IpaxTnueckas
JlaGopaTtopHnas pabota " M3mepenue pabora;
o0beMa >KUJIKOCTH U TBEpJIOTo Temna"

5. | UccienoBanue 3aBUCUMOCTH OJIHOHU 1 0 1 [IpakTuueckas
($u3NYECKON BETMYUHBI OT APYTOil.. pabora;
JlabopaTtopHas pabota " MccnenoBanue
3aBUCHMOCTH ITyTH PaBHOMEPHOTO
JBUKCHHUS TeJla OT BPEMCHH JBUKCHHUS
Tena”

6. | O6o6maromuii ypok mo teme " Uto 1 1 0 KontponbHas
u3yuaet ¢pusuka" KonrponabHas padora. paborta;

7. | Monekyna- Menpyaiiiias yacTuiia 1 0 0 VYcrHbII
BEIIECTBA. OTIpOC;

8. | JlaboparopHas paboTa 1o onpeaeIcHII0 1 0 1 [TpakTraeckas
pa3MepoB MallbIX TEJ METOJIOM PSIOB. paborta;

9. | ABmwxkenue yactuil Bemiectna.CBa3b 1 0 0 VYcrHbI
CKOPOCTH JIBHDKEHUS YaCTHI] C OTIpOC;
TeMIIepaTypoi. bpoyHOBCKOE IBH>KEHHE.

Huddysus.
10. | BzaumoaelicTByE YaCTHILL BEECTBA. 1 0 0 YcrHbII
OTIpoC;

11. | B3aumocBs3b MeX1y cBoiicTBamMH BemecTs | 1 0 0 TectupoBanue;
B Pa3HBIX arperaTHBIX COCTOSIHHSIX U MX
ATOMHO- MOJICKYJIIPHBIM CTPOCHHUEM.

Oco0EeHHOCTH arperaTHBIX COCTOSTHUN
BOJIBI.

12. | O6o6maromwmii ypok no teme " Ctpoenne |1 1 0 KonTponsHas

BemecTBa" KoHTposbHas pabora. pabora;




13. | Mexanundeckoe nBuxeHue. PaBHomepHoe VYcrHbii
HEPaBHOMEPHOE JIBHKEHUE. OT1poC;

14. | CxopocTb. YcTHbIT

OI1poc;

15. | 'padmdeckoe mpeaCcTaBICHNE IBHKEHUSL. 3auer;

16. | Cpennsist cKOpOCTb ITPU HEPABHOMEPHOM TectupoBanue;
nBrkeHUH. PacueT myTu u BpeMeHu
JIBUKCHHUSL.

17. | ABnenue uHepuu. 3aKOH HHEPIUU. YcTHBIN

OT1poC;

18. | BzaumogeiicTBue Tea Kak IpUunuHa YcTHbil
WU3MEHEHUS CKOPOCTH JBUKCHHUS TEI. OI1poc;

19. | Macca kak Mepa HHEPTHOCTH TeJa. [IpakTudeckas
Enununer macesl. JlaboparopHas pabora " pabora;
H3mepeHne Macchl Teja Ha PhIYaKHbBIX
Becax"

20. | [InotHOCTH BemiecTBa. CBA3b MIOTHOCTH C YcTHbil
KOJIMYECTBOM MOJICKYJI B €IMHUIIC 00beMa OI1poc;
BEIIIECTBA.

21. | JJaboparopHas pabota " Onpenenenue [IpaxTnueckas
TUIOTHOCTHU TBEPJIOTO TeJa C MTOMOIIBI0 paborta;

BECOB U U3MEPUTENIBHOTO IIINHApA."

22. | Pemrenne 3agau.Pacuer Maccel 1 00beMa ITnceMeHHBIH
TeJa 1O ero MIOTHOCTH. KOHTPOJIb;

23. | Cuita Kak XapaKTepUCTHKA YcrHbIf
B3aMMOJICHCTBUS TeIl. OIIpoC;

24. | SIBneHue TATOTEHUS U cuia TshkecTH.Cua YcTHbIM
TSDKECTH Ha JPYTUX IUIAaHETaX. OT1poc;

25. | Cuita ynpyrocTty ¥ 3akoH ['yka. YcTHBIN

OIIpoC;

26. | Cuna ynpyroctu. Bec Tena. HeBecomocTs. VYcrHbIi

OT1poC;

27. | JJaboparopnast pabota " I'pamynpoBanue [IpakTnueckas
MPYKUHBI U U3MEPEHUE CUIT pabora;
JMHaMOMeETpoM".

28. | CrnoxkeHue Cul, HalpaBIEeHHBIX 11O OJTHOM TectupoBanue;

npsiMoid. PaBHOIeHiCTBYOIIAS CHIT.




29. | Cuna tpenus. TpeHue CKONbXEHHS U YcTHbIl
TpPEHHE MOKOSI. OT1poC;

30. | JlabopatopHas pabora "M3ydeHue cuibl [IpakTryeckas
TPEHUS CKOJIBKCHHUS MIPH JIBUKCHUN pabora;
Opycka o TOpU30HTAIBLHON TOBEPXHOCTH".

Tpenue B IpUpOAE U TEXHUKE.

31. | O6obmaromuit ypok no teme "JIBrxeHue u TectupoBanue;
B3auMoOJeicTBHE TET".

32. | KouTponbHas pabota o Teme " JIBmkeHue KonTponpHas
U B3auMo/eiicBre Teml.". pabora;

33. | laBiieHue. [TucbMeHHBII

KOHTPOJIb;
34. | CriocoObl yMEHbILICHUS U YBETMUYCHUS YcTHbIl
JTABIICHUSL. OTIpOC;
35. | JlaBneHwue rasa. YcrHbIT
OTIpOoC;

36. | [lHeBMaTHYeCKUE MALITUHBI. TectupoBanue;

37. | 3akon [lackas. YcTHbIHI
OTIpOoC;

38. | [laBneHue BHYTPH KUAKOCTH. YcrHbIl
OTIpOC;

39. | 3aBUCUMOCTbH JTaBJICHUS KUIKOCTH OT [MucrmMeHHBIH
rI1yOuHBI IOrpykeHus. Pemenue 3agau. KOHTPOJIb;

40. | Coobmaromiuecs: CoCy/Ibl. YcTHbIN

OTIpOC;

41. | Bec Bo3ayxa u arMoc(epHOe JaBICHUE. YcrHbIH
[TprumHbI cylecTBOBAaHUS BO3TYIIHON OT1poC;
000J10YKH 3eMITH.

42. | OnbiT Toppuuennu. U3mepenue TectupoBanue;
aTMOC(hEpHOTO JTaBJICHHUS.

43. | TIpubops! 11 n3MepeHus: aTMochepHOTO YcTHbI
JTaBJICHUSL. OTIpOC;

44. | I'uapaBiaryecKue MeXaHU3MBbI. 3ayer;

45. | leiicTBrE KUIAKOCTH U Ta3a HA TectupoBanue;

NOTPYKEHHOE B HUX TEJO0.3aKOH
Apxumena.




46. | BertankuBaromas(apXumMe0Ba) [IpakTnueckas
cuia. OKCIEPUMEHTAIBHOE ONPEEICHUE pabora;
BBITAJIKABAIOIIEH CUIIBIL.

47. | JlJabopaTopHas paboTa 1o MCCIIeIOBAaHUIO [IpakTrueckas
3aBUCHMOCTH BBITAIKUBAIOIICH CUIIBI OT pabora;
o0bema Morpy>KEHHON 4acTH TeJa, OT
MJIOTHOCTHU KUAKOCTH.

48. | Pemenue 3am1a4 o teme "ApxumeaoBa [TuceMenHbI
cuna" KOHTPOJIb;

49. | DKcrepuMEeHTaIbHOE UCCIIEJOBAaHKE [IpakTrueckas
YCIIOBUH TUTABAHUS TE. pabora;

50. | YcnoBus rutaBanus Tei. Pemnrenue 3aqay. TectupoBanue;

51. | IInaBanue YcTHBIT
cynoB.Bo3znyxominaBanue.Mccienoanne OIpoc;
MOpCKHX TITyOuH. [TokopeHrne TOpHBIX
BEPIIIHH.

52. | O6o6maromuii ypok o teme " Jlapnenue [MuceMeHHbII
TBEPABIX TEJ, )KUAKOCTEH U ra3on." KOHTPOJIb;

53. | KouTponbsHas padora o teme: " /laBnenue KonTponbHas
TBEPABIX TN, )KUAKOCTEN U razos." pabora;

54. | Mexanudeckas padoTa. YcrHbii

OIIpoC;

55. | MOIIHOCTS. VYcrHbII

OT1poc;
56. | Kunetnyeckast ¥ MOTEHIMAIbHAS SHEPTHSL. VYcrHbII
OIIpoC;

57. | [IpeBpaiiieHue 0JHOTO BHJIa MEXAaHUYECKOM IInceMeHHbIH
SHEPIrUU B JIPYrOMu. KOHTPOJIb;

58. | 3akoH coxpaHEHUS K N3MEHEHHS YHEPTHUU B TectupoBanue;
MEXaHUKe.

59. | DHeprus IBHXKYIIEHCS BOIBI M BETpa. YcTHBIN
[ToBTOpenue u 0600meHne Tembl " Pabora, OTIPOC;
MOUIHOCTb, SHEprus."

60. | [IpocTeie MEeXaHU3MBI: phIvar, OJIOK, VYcrHbIi
HaKJIOHHAs MI0cKOCTh [IpaBuio OIIpoC;

paBHOBECHS pblyara. MOMEHT CHUJIBL..




OHLITBI, MOATBCPKAAOIIUE OCHOBHBIC
TIOJIOXKESHHST MOJICKYJISIPHO-KHHETHIECKOM
TEOPHH.

61. | Peryaru B ObITY, IPUPOJAE U TEXHHKE. 1 0 1 [IpakTnueckas
Pbruaru B Tene yenoBeka. pabora;
OKCMEPUMEHTAIBHOE BBISICHEHHE YCIIOBUM
paBHOBECHs pblyara.

62. | bnoku.llpumenenue npamia paBHoBecus | 1 0 0 YcTHbBIT
pbIdara K OJIOKY. OI1poc;

63. | "3os0TOC IPaBUIIO" MEXaHUKH. 1 0 0 YcTHBIN

OT1poC;

64. | KII/] mpocThIX MEXaHHU3MOB. 1 0 1 [IpakTryeckas
OxcnepuMeHTaibHoe onpenenenue KI1J] pabora;
HAKJIOHHOM INIOCKOCTH.

65. | KouTponpHas padbora mo teme: " 1 1 0 KonTponbHas
Mexannueckasi paboTa, MOILTHOCTb, paborta;
MPOCTHIE MEXAHU3MBI."

66. | [loBTOpeHue u 00600IICHUE COAEPIKAHMS 1 0 0 ITuceMeHHBIH
Kypca ¢pu3uku 7 kinacca. Tembr: KOHTPOJIb;
"PaBHOMepHOE BUKeHUE. I [loTHOCTh
BemecTBa.Cuiibl B ipupoze."

67. | [ToBTOpeHue u 06001IEHUE COTCPIKAHMS 1 0 0 [MuceMeHHbII
Kypca ¢usuku 7 kinacca. Temsl:" J[aBnenue KOHTPOJIb;
TBEPABIX T, )KUJKOCTEH U ra3oB.

[1naBanue Ten."

68. | ItoroBast KoHTpoJsibHas paboTa o kypey |1 1 0 KonTponbHas
¢uzuku 7 xknacca. Temsl: pabora;
"B3aumopeiictBue Ten./laBienne TBepabIX
TeJ,)KUIKOCTEN 1 ra3oB. [limaBanme
ten.Pabota n momtHocTs. [IpocTeie
MEXaHU3MBL."

OBUIEE KOJIMYECTBO YACOB I1O 68 6 11

[MPOTPAMME

8 KJIACC
Ne | Tema ypoka KoanuecTBo yacoB Buambl,
n/n (opmbl
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHE
KOHTPOJIA
padoThI padoTsbI

1. | OcHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO- 1 0 0 YcrHbil

KUHETHYECKOW TEOPUU CTPOEHUS BEILECTBA. OTIpOC;




2. | Macca u pazmMepbl aTOMOB U MOJIEKYJ. VYcrHbii
OIpoc;

3. | Mouenu TBEpAOTO, KUIKOTO U VYcTHEIN
ra3000pa3HOro COCTOSTHUM BEIIECTBA. OTpoc;

4. | Kpucrammmueckue u aMop(HbIC TBEpPbIE VYcerHbii
Tena. OIpoc;

5. | OObsicHEHHE CBOMCTB ra3oB, JKUAKOCTEH U VYcTHEIN
TBEP/IbIX TEJ HAa OCHOBE IMOJIOKEHUN OI1poc;
MOJIEKYJIIPHO- KHHETUYECKON TEOPHUU.

6. | CmaunmBaHue M KaWLISPHBIE YcrHbIi
aBieHus.. TermioBoe pacuimpeHue u cxaTue. OIpoc;

7. | CamocTosaTenbHas paborta o teme: " [TuceMeHHbI
CrtpoeHue u cBolicTBa BellecTsa."” KOHTPOJIb;

8. | Temmneparypa. BHyTpeHHSss SHEPTHSL. YcrHbIi

OIpoC;

9. | CnocoObl U3MEHEHUS BHYTPEHHEH SHEPTUU. VYerHbiit

OI1poc;

10. | Bumsl Terutonepeavn: TerIonpOBOIHOCTb, YcrHbIi
KOHBEKLUS, U3JIyYCHHE. OIpoC;

11. | KonuuecTBO TEMIOTHI. VYcerHbiit

OT1poc;

12. | YaenbHas TEINIOEMKOCTD BEIECTBA. VYcTHEBII

OIIpoC;

13. | Pemenue 3amay, CBA3aHHBIX C BHIYUCICHHEM [TucbmenHbII
KOJIMYECTBA TETUIOTHI M TETNIOEMKOCTH TIPH KOHTPOJIb;
Ter1000MeHe. YCTHBIN

OT1poc;

14. | JTaGopaTtopHas pabota Nel " HccnenoBanue [IpakTnueckas
SBIIEHUS TETNIOOOMEHA MPU CMETTNBaHUN pabora;
XOJIOAHOW U ropsiueit BoAbl'".

15. | JJabopatopnas padota Ne2 " Omnpenenenue [IpakTrueckas
YAEIbHOM TEMIIOEMKOCTH BelecTna'. pabora;

16. | DHeprus ToruBa. Y eibHas TEIIoTa VYcTHEI
CrOpaHus. OIIpoC;

17. | 3akoH coxpaHEeHHSI U TIPEBPAIICHHS VYcerubiit
OSHEPTUH B MEXaHUUYECKHUX U TETIOBBIX OTIPOC;

mporeccax.




18. | KonTponbnas pabota Nel mo teme " Kontposnbhas
Tennossie sBeHUS." pabora;

19. | [InaBneHue 1 OTBEpACBaHUE YcrHBIIT
KPUCTALTMYECKHUX BEIIIECTB. OTpoc;

20. | YoenpHas Temuiora miaBiIcHHUs. YcrHbIH

OTIpOC;

21. | Peurenune 3aa4 Ha [1aBJIEHUE U VYcTHEIN

OTBEpJCBAaHUE KPUCTATUNICCKIX BEIIECTB. OTpoc;
IIucrMennbIi
KOHTPOJIb;

22. | [TapooOpa3zoBaHue 1 KOHJCHCAIIHS. YcrHbIH
Hcnapenue. OTIpOC;

23. | Kunenue.VY genpHast TEnaoTa YcrHBIIT
napooOpa3oBaHUsI. OTIpOC;

24. | Pemrenue 3anau. TermrooOMeH U TEIIIOBOE IIucrMennbIi
paBHOBecHe. Y paBHEHHE TEIIJIOBOTO KOHTPOJIb;
Oaianca.

25. | Bnaxxnocts Bo3nyxa. JlabopaTopHas pabota [IpakTnueckas
Ne3 "Onpenenenue OTHOCUTENBHOM pabora;
BIIQKHOCTH BO3/yxa".

26. | [TpuHIHIB! paOOTHI TEIIOBBIX JBUTATEIICH. YcTHEBIN

OTpoc;

27. | KII[I TermoBoro aBurarens.TenaoBbie YcTHBIN
JIBUTATEITN U 3alUTa OKPYKAFOIICH CPEIIBI. OTIpOC;

28. | KontponbHas padota Ne2 mo teme KonTponbhas
"TemioBele mpoueccsl. " paborta;

29. | DnexTpu3anus Ten. Bzaumopaeiicteue YcTHBIN
3apsHKESHHBIX TEIl. OTIpOC;

30. | 3anoHn Kyona. YcTHBIN

OTpoc;

31. | DnekTpuyeckoe mole. VYcrHbIit

OTIPOC;

32. | [lpuHIMI CYTIEePIIO3UITIH AIEKTPHUECKUX VYcTHbIN
nonei. Hocurenu sneKkTpuuecKux 3apsioB. OTpoc;

33. | Ctpoenue aToma. VYcrHbIit

OTIpOC;




34. | IIpOBOJHUKH U IUAIIEKTPUKH. VYcrHbii
OT1poC;

35. | CamocrosTenpHas pabora o teme " [TucbMeHHBIH
DNeKTpUYecKue 3apsabl. 3apsHKCHHbBIE KOHTPOJIb;
Tena.M uX B3auMozeicTaue."

36. | Dnekrpudeckuii Tok. McTounmku VYcrHbiit
MOCTOSTHHOTO TOKA. OT1poC;

37. | DnekTpuueckas 1eb. YcrHBIIT

OTpoc;

38. | Dnekrpudeckuii Tok B MeTaymax.leiicTBus YcTHBIN
JIEKTPUUYECKOTO TOKA. OT1poC;

39. | Cuna Toka. YcTHBIT

OTIpOC;

40. | Jlaboparopnas padota Ned o Teme " [IpaxTnueckas
COopka u mpoBepKa padoThI IEKTPHUUECKON pabora;

LIETTH OCTOSIHHOTO TOKa."

41. | DnexkTpuyecKoe HaNpsKEHUE. YcTHbIN

OTIpoOC;

42. | Jlaboparopnas pabota Ne5 "U3mepenue u [IpaxTnueckas
perynMpoBaHue HampsoKeHus." paborta;

43. | CompoTuBIIeHHE TIPOBOIHUKA. Y ACBHOE YcTHBIN
COIIPOTHBIICHE. OTIpOC;

44. | 3axon Oma Jij1sl yyacTka IerH. YcrHbIi

OTpoc;

45. | Pemenue 3a7a4 Ha pacyeT COMPOTUBIICHUS [MuceMeHHbIi
MIPOBO/THHKA. KOHTPOJIb;

46. | JJabopatopnas padorta Ne6 "N3mepenue u [IpakTuueckas

€ryJupoBaHue CHIIbI TOKA." abora;
b

47. | JlaboparopHas pabota Ne7 " MccnenoBanue [IpakTrueckas
3aBHCHMOCTH CHJIBI TOKA,HJTYIIIETO Yepe3 pabora;
PE3UCTOP, OT COMMPOTUBIICHUS PE3UCTOPA U
HanpsHKeHUs Ha pe3ucTtope.”

48. | TlocnemoBaTenbHOE U TTAPAIUICITEHOES VYcTHEI
COETMHEHUE MMPOBOTHUKOB. OTpoc;

49. | Pemenne 3a1a4 Ha COEUHEHUE IInceMeHHbIi
MIPOBOTHHKOB. KOHTPOJIb;

YCTHBIN

OTIpOC;




50. | PaboTa 1 MOIITHOCTH IEKTPHUIECKOTO TOKA. VYcrHbiit
OT1poC;

51. | JTaGoparopnas pabota Ne® "MccnenoBanue [IpakTryeckas
3aBHCHUMOCTH CHUJIBI TOKA, HIIYLIETO Yepe3 pabora;
JaMIIOYKY, OT HallpsKEHUsI Ha Hell."

52. | 3akon JIxoyns-Jlenna. YcTHBIN

OT1poC;

53. | DnekTpuyecKue ey U MoTpeOuTenn YcTHBIT
AIIEKTPUYECKO dHEpruu B ObITY. KopoTkoe OI1poc;
3aMBIKaHUE.

54. | Pemenwne 3a1a4 Ha paboOTy U MOITHOCTH [MucbmenHbIi
JIEKTPUUYECKOTO TOKA. KOHTPOJIb;

YCTHBIN
OTIpoC;

55. | KonTponbsHas pabota o teme " Pabota u KontponbHas
MOIIIHOCTb JIEKTPUYECKOr0 TOKa." pabora;

56. | MarautHoe 1oJjIe ICKTPUIECKOTO TOKA. YcrHbIi
OneIT Opcrena. OIpoc;

57. | [locTosiHHBIE MarHUTHL. MaruuTHoe mose VYerubliit
3eMJIu 1 €ro poJjb JUIs )KU3HU Ha 3eMIle. OT1poc;

58. | Jlaboparopuas padota Ne9 " M3yuenue [IpakTuueckas
JENCTBUS MAarHUTHOTO TOJIS HAa TIPOBOIHUK paborta;

C TOKOM."

59. | JeiicTBrEe MAarHUTHOTO TOJI HA TIPOBOJIHUK YcTHBIN
C TOKOM. DJIEKTPOABUTaTENb TOCTOSHHOTO OT1poc;

TOKa.

60. | JlaboparopHas pabota NelO [MpakTrdeckas
"KoHcTpyupoBaHue U U3y4eHHe paboThl paborta;
aNeKTpoBUrarens."”

61. | CamocTosTenbHas paboTa 1o TeMe [InceMeHHBIM
"MarsuTHbI€ SIBICHUS." KOHTPOJIb;

YCTHBIN
OT1poC;

62. | Ot ®apanes. SABneHne YcrHbII
AIIEKTPOMArHUTHOW UHAYKIIHH. OIIpoC;

63. | [IpaBuiio Jlenna. VYcrHbIit

OTIpOC;




Ilepemenienue npu NpIMOIMHERNHOM
PaBHOYCKOPEHHOM JIBI)KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

64. | DnexrporeHepatop.CrocoObI MOIydeHUs 1 0 0 VYcrHbiit
JIEKTPUYECKOM SHEPTUH. OT1poC;
65. | D1eKTpOCTaHIIMKM Ha BO30OHOBIISIEMBIX 1 0 0 YcTHbBIT
UCTOYHUKAX SHEPTHH. OTIpOC;
66. | [ToBTOopenue Temsr "Temnossie mponeccol.” |1 0 0 VYcrHbii
OT1poc;
67. | IloBropenue tembl "[locTOSTHHBIH 1 0 0 YcTHbIT
AJIEKTPUYECKUH TOK." OIIpOC;
68. | IloBTopenue Temsl "MarautHsie siBieHus." |1 0 0 YcTHbii
OT1poC;
OBLIEE KOJIMYECTBO YACOB I10 68 3 10
[MPOTPAMME
9 KJIACC
Ne | Tema ypoka KosnvecTBO 4acoB Buapbl,
n/n (opmbl
BCEro | KOHTPOJIbHbIE | MPAKTHYeCKHE
KOHTPOJIs
padoThI padoThI

1. | BBoaHbIif HHCTpYKTaX 10 oxpaHe Tpyaau |1 0 0 VYcTHbil
Th.MarepuanbHas Touka. Cucrema OIpoC;
orcuera.llepemenienue.

2. | OmpeneneHue KOOPAUHATHI ABMXKYyIIerocss |1 0 0 VYcerHbiit
Tena. OT1poC;

3. | Ilepemenienue mpu MPSAMOIUHEHHOM 1 0 0 YcrHbii
PaBHOMEPHOM JIBH)KCHUH. OTIpOC;

4. | HepaBHOMepHOE NpsIMOJIMHEHHOE 1 0 0 YcrHbIl
nBkeHue. CpeniHss 1 MrHOBEHHas! OT1poC;
CKOpOCTH TeJia IPH HEPAaBHOMEPHOM
JIBMOKCHUH.

5. | [IpsmonuHetHOE paBHOYCKOPEHHOE 1 0 0 VYcrHbI
JIBHxKeHHe. Y ckopeHnue.CKkopocTh OIpoC;
IPSAMOJIMHEHHOTO PaBHOYCKOPEHHOTO
nBwxenus. I paduk ckopoctu.

6. |Ilepememienue npu NpsMOIUHEHHOM 1 0 0 YcrHbil
PaBHOYCKOPEHHOM JIBMKEHHH. . OTIpOC;




7. | Texymmii uactpykrax no Th. [IpakTrueckas
JlaGopaTtopnast pabota Nel:" pabora;
HccnenoBanue 3aBUCMMOCTH IIyTH OT
BPEMEHHU IIPH PaBHOYCKOPECHHOM
JBIDKCHUH 0€3 HaYaJIbHOW CKOPOCTH."

8. CBo0Ooauoe magenue tei. Onbitel Iamuies. VYcTHEIN

OI1poc;

9. [IpsAMosIMHENHOE U KPUBOJIMHENHOE YcrHbIi
nBUXKEeHHE. [[BuKeHre Tesa 1Mo OKpY>KHOCTH OT1poc;
C TIOCTOSIHHOM TI0 MOJIYJIIO CKOPOCTBIO.

LleHTpOCTpEMUTENBHOE YCKOPEHUE.

10. | OTHOCHUTENBHOCTH KontponbHas
neuxeHus. KonrponpHas padora Nel o pabora;
TeMe "MexaHM4eCcKOe JIBIKCHHE U
CIIOCOOBI €ro onpeaeneHus."

11. | UnepuuanbHble cucteMsl oTcueTa. [lepBbiii VYcerHbii
3akoH HeloToHA. OTIpoC;

12. | Bropotii 3akoH Hetotona. [TpuaHImn YcrHbIi
CYIEPIO3UINU CUJL. OI1poc;

13. | Pemenue 3agad ¢ UCMOIB30BaHUEM [IncemenHsbIi
BTOpOTo 3akoHa HproToHa. KOHTPOJIb;

14. | Tpernii 3axoH HproTOHA. YcrHbil

OT1poc;
15. | Pemenwue 3ana4 Ha 3akoHBI HhrOTOHA. [TucpmenHbIi
KOHTPOJIb;
16. | Cuna ynpyroctu. 3akoH I'yka. YcrHbIl
OT1poc;

17. | Texymuii HHCTPYKTaX 10 [IpakTrnueckas
Tb,JIabopatopnas pabora Ne2" pabora;
Ornpenenenne KeCTKOCTH NPYKUHBL."

18. | Pemenue 3agau ¢ UCMOIB30BaHUEM 3aKOHA [TucbmenHbII
I'yka. KOHTPOJIb;

. nia TPEHUs: CUJIa TPEHUS CKOJIbXKEHUS CTHBII

19. |C , v
CHUJIa TPEHHUS NOKOSI, APYTHE BUIBI TPEHUS. OIIpoC;

20. | Texymmii uHCTpYKTaX 1o Th. IIpakTrueckas
JlaGopaTtopnast paboraNe3:" OnpeneneHue pabora;

K03 duImeHTa TPEHHs CKOJIbXEeHUsL."

21. | Pemenue 3amay ¢ ucrio3oBaHueM (HhOpMyJTbl [TucbMeHHBIH

JUISL CUJIBI TPEHUS CKOJIbKEHUS. KOHTpOJIb;




22. | Cuna TSHKeCTH M 3aKOH BCEMHUPHOTO YcTHbIl
TAroTeHus. J{BIKeHHE TUIaHeT BOKPYT OT1poC;
CouHiza.

23. | Pemienue 3a7a4 ¢ UCMOIb30BAaHUEM 3aKOHA [TucemeHHBIN
BCEMUPHOTO TATOTEHUS ¥ (POPMYITBI ISt KOHTPOJIb;
pacueTa CHIIbI TSYKECTH.

24. | YckopeHue cBOOOTHOTO MaaeHus Ha 3emiie VYcrHbiit
U IpyruX HEOECHBIX TeJax. OT1poC;

25. | Pemenue 3aau Ha onpeaeneHue ITuceMeHHEbIN
YCKOpPEHUSI CBOOOTHOTO Ma/ICHUS . KOHTPOJIb;

26. | JIBmxeHue Tena,0pOIIeHHOTO BEPTHKAIBHO YcrHbiit
BBepx.HeBecomocTs. OTIpoC;

27. | Pemienue 3a7a4 Ha omnpeieieHE Beca Tela [TuceMeHHbIi
B PA3JIMYHBIX YCIIOBUSX. KOHTPOJIb;

28. | UckyccTBennsle criyTHUKA 3emutd. [lepBas VYcTHbil
KOCMUYECKasi CKOPOCTb. OTIpOoC;

29. | KontponpHas pabora Ne2 o teme Kontposnbhas
"B3aumopeiictBue Ten." pabora;

30. |PaBHOBecHe MaTepHUaIbHOU TOUKH. YcTHBIN
AOGcomoTHO TBepoe Teno. PaBHoBecue OIIpoC;
TBEP/IOTO Tella C 3aKPETIEHHOHN OChIO
BpaieHus. MomeHT cubl. LleHTp TsokecTH.

31. | Umnynbe Tena. 3aKkOH COXpaHEHHS YcrHbIi
UMITYJTbCA. OT1poc;

32. | Pemrenue 3ama4 ¢ UCIIOJIB30BAHUEM 3aKOHA ITuceMeHHBIH
COXpaHEHUS UMITYJIbCA. KOHTPOJIb;

33. | PeaktuBHOE nBMXKeHne. PakeThl. YcTHBIN

OT1poc;

34. | Mexanuveckast paboTa ¥ MOIITHOCTD. YcTHbI

OIIpoC;

35. |Pabota cuni TsKecTH, VcTHBIH
yIpyrocTy, TpeHus. CBS3b SHEPTUN U OT1poC;
paboTHI.

36. |IloreHrmanbHas SHEPTHUS Tella, MOIHATOTO YcrHbII
HaJI MOBEPXHOCTHIO 3eMun. [loTeHnanpHas OTIpOoC;
DHEPTHS CXKATOU MPYKUHBIL.

37. | Kunernueckas sneprus. Teopema o VYcrHbii
KUHETUYECKON SHEPIHUH. OIpoc;




38. | 3aKOH U3MEHEHUS U COXPAHEHUS YcTHbIl
MEXaHUYECKOM SHEPTUu. OT1poC;

39. | Pemenue 3a7a4 ¢ UCMOIH30BAaHUEM 3aKOHA [TucrmeHHBIN
COXpaHEHMsI MEXaHUUYECKOMN 3HEPruu. KOHTPOJIb;

40. | Kontponbnas pabota Ne3 mo Teme KonTponbhas
"3aKOHBI B3aUMOJIEVCTBUS U IBUKECHUS pabora;

Ten."

41. | KoxebarenbHoe nBmxeHne.CBo0OOIHEBIE YcrHBIIT
KoJie0aHusl. OT1poc;

42. | BennuuHbl, XapaKTePHU3YIOIIIE VYcerHbii
Kosie0aTesIbHOE JIBUYKEHUE. OT1poC;

43. | Marematuyeckuil U MPY>KUHHBIHA VYerubliit
MasTHUKU.Pellenue 3aaay. OIIpOC;

44. | Texyumuit unctpykTax o Th. [IpakTrnueckas
JlaGopaTopnas pabora Ne4" pabora;
HccnenoBaHue 3aBUCMOCTH Iepro/Ia
KoJie0aHU# MOJBEIICHHOTO K HUTH Ipy3a
OT JUIMHEI HUTH."

45. | Texymuit HHCTPYKTaX IO [IpakTnueckas
Tb,JlabopaTopnast pabota No5" pabora;
Omnpenenenye 4acToThl U Iepruoia
Kosie0aHui Npy>KUHHOTO MasgTHHKA."

46. | 3aryxaromue koyeOaHus. BeIHYXIeHHBIC YcrHbI
kosiebanus..Pesonanc Pemenue 3anau no OIIpoC;

Teme " Mexanundeckue konebanus.".

47. | KontponbHas padota Ne4 o reme " KonTponbHas
Mexannueckue kosebanus." pabora;

48. | PacnipocTpanue koyebaHuil B cpejie. YcrHbI
Bounsbl. OIIpOC;

49. | Anuna BoaHbL.CKOPOCTH pacpoCTpaHeHHs VYcrHbii
BOJIH. OT1poC;

50. | HUcrouynuku 3ByKa.3BYKOBBIC KOJICOAHWS. YcTHbI

OIIpoC;

51. | BeicoTa, TeMOp U TPOMKOCTb 3BYKa. YcrHbil

OT1poC;
52. | PacpocTpaHeHue 3ByKa.3BYKOBBIC BOJIHEI. YcrHbIi

OTIpOC;




53. | .Pemenue 3a1a4 Ha BBIYUCIICHUE ITUHBI [IuceMenHbI
BOJIHBI ¥ CKOPOCTH PaclpOCTPAHEHHUS KOHTpOJIb;
3BYKOBBIX BOJIH.

54. | OrpaxeHue 3Byka 3BYKOBOM PE30HAHC. YcrHbIi
WNHudpa3ByK U yIbTpa3ByK. OI1poc;

55. | KontponbHas padora Ne5 o teme " KontposnbHas
MexaHudeckue BOJIHbBI. 3BYK." pabora;

56. | OnbiTel ®apajes. SBneHue YcrHBIIT
AJIEKTPOMAarHUTHOM MHAYKIIHH. OI1poc;

57. |Ilomy4yeHue nMepeMeHHOro JIEKTPUUECKOTO YcrHbIi
TOKA. DNEKTPOreHepaTop. DIEeKTPOCTaHIUU OIpoc;

Ha BO300OHOBIIIEMBIX UCTOYHUKAX YHEPTUH.
58. | DieKTpoMarHuTHOE MoJIe. YcTHBIT
OI1poc;

59. | DnekTpomMarHuTHBIC BOHBI. CBOMCTBA YcrHbIi
3JIEKTPOMAarHUTHBIX BOJIH. OIpoC;

60. | [IIxama 31€KTPOMArHUTHBIX BOJIH. YcrHbIi

OI1poc;

61. | Mcmonp30BaHuE 3IEKPOMAarHUTHBIX BOJH [IpakTrnueckas
JUIsl COTOBOM CBA3U. TeKyIIMi UHCTPYKTaX paborta;
no Th. JlabopaTopnas padota Ne6
"DKCIIEpUMEHTAIILHOE U3yYEHUE CBONCTB
3JIEKTPOMArHUTHBIX BOJIH( B TOM YHCIIE C
MOMOII[bI0 MOOMIIBHOTO TenedoHa."

62. | DiekTpoMarHuTHas MPUPOJIA CBETA. YcrHbil
Cxkopoctb cBeta. BonmHoBbIe cBOCTBa OIpocC;

CBeTa.

63. | Ucrounuku cera.JlydeBas MoJienb YcTHBIN
atoMa.IIpsimonuHeliHOe pacnipocTpaHeHne OIIpoC;
ceeta.3atmenus ConHua u JIyHbl.

64. | Orpaxenue cBera.llnmockoe 3epkano.3akoH VYcrHbii
OTpakKeHUsI CBETA. OT1poC;

65. | I[Ipenomienue cBeta.3akOH MPEITOMIICHUS YcTHbI
CBETa. OIIpoC;

66. | IlomHOe BHyTpEeHHEE OTpaskeHHe VYcrHbii
cBeta.lcrnonbp3oBaHNe BHYTPEHHETO OT1poC;
OTpaXKeHUsI B ONITUYECKUX CBETO/INO/IAX.

67. | Pemenue 3amay ¢ MCIIOIL30BAHUEM [TuceMeHHbBIH
3aKOHOB OTPa)KEHHUS U NIPEJIOMIIEHHSI CBETA. KOHTpOJIb;




68. | KourponbsHas pabora Ne6 mo teme " Kontposnbhas
3aKOHBI paclpoCTpaHeHus cBeTa." pabora;

69. |JIun3a, X0/ JIy4el B JIMH3E. YcrHBIIT

OI1poc;

70. | OnTuyeckas cucrema. YcrHbiit

OT1poC;

71. | Texymmit mHCTpYKTaX 110 Th. [IpakTyeckas
JlabopaTtopHnas pabota Ne7 " Onpenenenue pabora;
(OKYCHOTO pacCTOSHUS U ONITUYECKOM
CHUJIBI COOMpAaroLEeH JINH3bL."

72. | Ontuueckue nmpuOOpsI: poToanmapar, YcTHbil
MUKPOCKOII U TEJIECKOII. OTIpoC;

73. | I'ma3 kak ontuyeckas cucrema. YcTHbIN

OI1poc;

74. | biu3opyKoOCTh U JalIbHO30PKOCTb. VYcerHbii

OTIpOoC;
75. | Hucnepcus npeta. OnbiTel HproTOHA. VYcTHBIN

OI1poc;
76. | LlBera Tem. YcrHbIT

OIIpoC;

77. | KonrpoabHas pabora Ne7 o teme " JInH3bI KonTponbHas
U ONTUYECKUe NMpuoopsL." pabora;

78. | OmbrTel Pezepdopna u mnanerapHas YcTHbI
MOJIENb aToMa. OIIpoC;

79. | Mogens aroma bopa.lcnyckanue u YcrHbii
MOTJIOLIEHHE CBETa aTOMOM. OT1poc;

80. | KBauTsl. JInHeuaThie CIEKTPHI. YcTHbil

OIIpoC;

81. | Texyuwmii unctpykrax no Th. IIpakTrueckas
JlaGopaTtopHnast pabota Ne8 "HaGmronenue pabora;
CIUIOIIHBIX U JTUHEWYATBIX CIIEKTPOB
M3IIy4eHUs."

82. | PagmoaktuBHOCTH.AJb(ha-.0eTa- 1 ramma- YcrHbII
U3ITy4EHUS. OIIpoC;

83. | Crpoenue atomHoro sapa.Hykinonnas VYcrHbii
MOJIeJIb ATOMHOTO fAIpa. OT1poC;

84. | U3otomnbl.PagnoakTuBHBIE MPEeBpAICHUS. YcrHbBIT

OTIpOC;




85. |Ilepuon momypacnana. VYcrHbiit
OT1poC;

86. | [lelicTBUS paaiOaKTUBHBIX U3Ty4E€HUN Ha KontponbHas
KUBbIe opranu3Mbl KoHTpobHas paboTa pabora;

No8 o reme "Ctpoenue aToMHOro sijpa.”.

87. | Texyuwmii unctpykrax mo Th. [IpakTrueckas
JlaGopaTtopHnas padora Ne9 "N3zmepenue pabora;
paanoakTuBHOTO (hoHa."

88. | SAnepHbie peakiuu. YcrHBIIT

OI1poc;

89. | Dueprus cBs3u aToMHBIX snep.ledexrt YcrHbiit
macc. OTIpoC;

90. | denenue siaep ypana.llennas peakiusi. VYcTHBIN

OI1poc;

91. | SAnepHblii peakTOp.ATOMHAS SHEPreTHKA. YcrHbIi

OTIpOoC;
92. | TepmosimepHas peaxiius. YcTHBIT
OI1poc;

93. | Pemenue 3ama4 o teme "SnepHbie [MuceMeHHbII
peakun." KOHTpOJIb;

94. | KonrpomabHas padora Ne9 no teme KonTponbHas
"SI nepHbie peakiuu." pabora;

95. | Cucremarmzanus u 00001meHNe YIeOHOTO [MucbmenHsbIi
MaTepuaia rno reme "MexaHu4eckue KOHTPOJIb;
ABJIECHUS."

96. | Cuctemaruzanus u 06001eHHe Y4eOHOTO ITnceMeHHBIH
MaTepuaia o reme "TeroBble siBIeHus." KOHTpOJIb;

97. | Cucremarm3anus u 00001eHNEe YIeOHOTO IIucrMeHHbIi
MaTepuaina mo teme "DIeKTPOMarHUTHBIE KOHTPOJIb;
ABJICHUS."

98. | Cucremaruzanus u 06001IeHHE YIeOHOTO ITnceMeHHBIH
Marepuana 1o reme "KBaHTOBBIE SABJICHUS." KOHTPOJIb;

99. | UtoroBast KOHTpPOJIbHAS paboTa. KonTposbHas

pabora;

100. | Pe3epB u noBTOpEHUE. YcrHbil

OT1poC;

101. | Pe3zepB 1 moBTOpEHHUE. YcrHbBIT

OTIpOC;




102.

Peseps u nosropenue.

YcTHBIN

OTIpOC;

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

7 KJIACC

dusnka;

7 xmacc. A.B.IlepbIikuH. ;

Co6opnuk BorpocoB u 3a1a4d. A.E.Mapoms;

E.A.Mapon;

C.B.Ilo3otickuii.;

Co6opnuk 3anau o ¢usuke.A.B.Ileppimkun.7-9 Ki.;
®uswuka. 7 xnacc/[lepeimkun A.B.M.JIpoda,2014 u nanee.

8 KJIACC

dusuka;

8 xracc.A.B.Ileprrmkun. [Ipoda.2014r. u nanee.;

Co6opHuk BorpocoB u 3a1a4.A.E. Mapos;

E.A.Mapos;

C.B.Ilo3oiickuii.;

CoOopHuk 3amau o ¢usuke.A.B. Ileppimkun.7-9 ki
®uswuka. 8 kimacce/Ilepeimkun A.B. . M. [Ipoda, 2014 u nanee.

9 KJIACC

Ddu3uka;

9xnacc. Ileppiukun A.B.;

I'yrauk E.M;

CoOopnuk BoripocoB u 3a1a4d. A.E. Mapos;
E.A.Mapos;

C.B. Ilo3oiickuii.;

Coopnuk 3amau o ¢usuke. A.B.Ilepoimkun.7-9 xi.;
®usnka.9 knacc/Ileppimkun A.B., I'yrHuk E.M.

METOAUYECKHUE MATEPHUAJIBI I YYUTEJIA

7 KIIACC

YMK" ®usuka. 7 knacc" @usnka.7 kiaacc. Yueonuk( aBrop A.B. [lepbimkus )
KonTponbHbie 1 camocTosiTenbHble padoThl o ¢pusuke. O.U. ['pomiesa.

8 KJIACC

YMK " ®usnka. 8 xnacc " duznka. 8 xiacc. Yueonuk( aBrop A.B.Ileppimkun)
KonTtpomnpHbIe 1 camocTosTenbHbIe padoTh o Gusuke. O.U. ['pomiesa 8 kir..

9 KJIIACC

YMK " ®usnka. 9 knacc" ®usnka. 9 knace. Yuebnuk (asrop A.B. [epeiukun, E.M. I'yTHHK)
CamocrosrenbHble U KOHTposIbHbBIE paboThl.A.E.Mapon,E.A.MapoH.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



7 KJIIACC

1. OtkperiThiii kiace.CereBoe oOpazoBatenbHOe coodmiecTso.http://www.openclass.ru/node/109715
2.Enunas kosuiekius mudpoBsIx 00pasoBarelbHbIX pecypceos. http://school-collection.edu.ru/ catalog/
3. deaepanbHblii HEHTP HHOOPMAIIHOHHO-00pa3oBaTebHBIX pecypcos.http://www.fcior.edu.ru/
4.)Kusas ¢usuka: obygaromas mporpamma.http://www.int-edu.ru/soft/fiz.html

5.edu.skysmart.ru

8 KIIACC

1 OtkpsiThiii Ki1acc. CeTeBoe oOpazoBarebHOE coodiecTBo.http://www.openclass.ru/node/109715
2. Enunas xomteknus nudpoBeIx 00pa3oBarebHbBIX pecypcos.http:.//scool-collection.edu.ru/catalog/
3. denepanbHbIii EHTP HHPOPMAIIMOHHO-00pa30BaTelIbHBIX pecypcos.http://www.fcior.edu.ru/

4. IHTepHET ypOK.

5.KwuBas ¢pusuka: ooy4aromiast nporpamma.http://www.int-edu.ru/soft/fiz.htmi

6. dusuka: koyuiekius onbiToB. http://experiment.edu.ru/

7.edu.skysmart.ru

9 KVIACC

1.0OtkperThIil Kiacc.CereBoe 0OpazoBaTenbHOe coodiectBo :http://www.openclass.ru/node/109715
2 .Enunas komekius mudpoBbix o0pasoBarenbHbIXx pecypcos.http://school-collection.edu.ru/catalog/
3.MdenepasbHbIil IIEHTP HHDOPMAITMOHHO-00pa3oBaTeIbHbIX pecypcos.http://www.fcior.edu.ru/

4. IHTepHeT ypoK.

5. Aanmanuu pusndeckux oobextos.http://physics.nad.ru/

6. Kupas ¢usuka: odyuaroinas nporpamma.http://www.int-edu.ru/soft/fiz.html

7. ®usuKa: SJIEKTPOHHAS KOJUIEKIUS OITBITOB

8.edu.skysmart.ru


http://www.openclass.ru/node/109715
http://school-collection.edu.ru/
http://www.fcior.edu.ru/
http://www.int-edu.ru/soft/fiz.html
http://www.openclass.ru/node/109715
http://www.fcior.edu.ru/
http://www.int-edu.ru/soft/fiz.html
http://experiment.edu.ru/
http://www.openclass.ru/node/109715
http://school-collection.edu.ru/catalog/
http://www.fcior.edu.ru/
http://physics.nad.ru/
http://www.int-edu.ru/soft/fiz.html

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHHE

CnpaBoYHBIC TAOIHITBI.

OBOPYJOBAHMUE 1151 IPOBEJEHUS IABOPATOPHBIX, IPAKTUUYECKHUX PABOT,
JTEMOHCTPALIUN

OO6opynoBaHue AJs MPOBeIeHHs Ja00PAaTOPHBIX, IPAKTUUYECKUX paldoT.
MynbTUMEAUNHBINA IPOEKTOP,MHTEPAKTUBHAS JOCKA, KOMIIBIOTED.
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