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IHOACHUTEJIbBHAS 3AIINCKA

CopneprkaHue IporpaMMbl HaIllpaBJIeHO Ha (YOPMUPOBAHKUE €CTECTBEHHOHAYYHON I'PaMOTHOCTH yYaIlUXCsl U
OpraHU3aIMI0 U3y4YeHUs (U3NKU Ha JeSITeIbHOCTHON OCHOBE. B Hell yUHTHIBaIOTCS BO3MOXKHOCTH IIPEIMETa
B peanmzanuu tpedoBanuiit ®PI'OC OOO K ruraHupyeMbIM JTUYHOCTHBIM M METAPEMETHBIM PE3yJIbTaTaM
00y4eHHUs, a TAKKe MEXKIPEIMETHbIE CBA3H €CTECTBEHHOHAYUHBIX YU€OHbIX IIPEIMETOB Ha YPOBHE
OCHOBHOT0 00111eT0 00pa3oBaHusl.

OBIIASA XAPAKTEPUCTHUKA YYEBHOT' O IIPEJJIMETA «®U3UKA»

Kypc ¢pusmnku — cucremooOpa3yromuii Ui eCTECTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB, TOCKOIBKY
¢bu3nveckre 3aKOHbI JIe)KaT B OCHOBE IIPOIIECCOB U SIBJICHUHN, M3y4aeMbIX XUMHEH, OMOJIOTHEH, acCTPOHOMHUEH
u pusndeckoit reorpadueii. Dusuka — 3TO MpeaAMET, KOTOPHIK HE TOJIBKO BHOCUT OCHOBHOM BKJIAJ] B
€CTECTBEHHOHAYYHYIO KapTUHY MHpPA, HO U MPEAOCTaBIsIeT Hauboee sicHble 00pa3Ibl IPUMEHEHUS
HAYYHOTO METOJIa TIO3HAHMUS, T.€. CIIoco0a MOTydeH s TOCTOBEPHBIX 3HaHUI 0 Mupe. Hakonen, ¢pusuka —
3TO MPEAMET, KOTOPBIN Haps1y C IPYTUMH €CTECTBEHHOHAYUYHBIMU MIPEAMETAMHU JI0JKEH J1aTh IIKOJbHUKAM
IIpe/iCTaBlIeHUE 00 yBJIEKATEIbHOCTH HAy4YHOI'O UCCIEA0BAHUS U PAJJOCTH CAMOCTOSITEIbHOTO OTKPBITHS
HOBOT'O 3HAHMSI.

Opna 13 rIaBHBIX 33124 (U3NYECKOTO 00pa30BaHUs B CTPYKType 00IIero o0pa3oBaHusi COCTOUT B
(hOpMHUPOBAHUH €CTECTBCHHOHAYYHOW IPaMOTHOCTH M HHTEpECca K HayKe y OCHOBHON MacChl 00ydaro
IIMXCs, KOTOPBIE B AalibHEHIIEM Oy IyT 3aHSTHI B CAaMbIX pa3HO 00pa3HbIX cdepax aestenbHocTH. Ho He
MEHEEe BAKHOM 3a/1aueil SIBJISIETCS BBISABJICHHUE U MOATOTOBKA TAIAHTIMBBIX MOJIOJBIX JIFOJEH IS
MIPOJOJKEHHsI 00pa3oBaHus U ajbHeel npodecCHOHaANbHON JesSTEIbHOCTH B 00JIACTH €CTECTBEHHO
Hay4HBIX UCCJICIOBAHUN U CO3/IaHUM HOBBIX TeXHOJIOTHI. COTJIaCHO MPUHATOMY B MEXIYHAPOTHOM
coo01iecTBe ornpeneneHuo, « EcrectBeHHOHayYHas TPAMOTHOCTH — 3TO CIIOCOOHOCTH UeIOBeKa 3aHUMATh
AKTUBHYIO TPAXKIAHCKYIO MO3HIINIO TTO OOIIECTBEHHO 3HAYMMBIM BOTIPOCAM, CBS3aHHBIM C €CTECTBEHHBIMHU
HayKaMH, U €ro TOTOBHOCTh HHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU UaesiMU. HayuHo rpaMOTHBIM
YEJIOBEK CTPEMHTCS YUYaCTBOBATh B ApTYMEHTHPOBAHHOM OOCYKIECHUHU TIPOOIIEM, OTHOCSIITUXCS K
€CTECTBEHHBIM HayKaM U TEXHOJIOTHSIM, YTO TPeOyeT OT HEro CIEAYIOIINX KOMIETEHTHOCTEH:

— HAyY4HO 00BICHITH SIBJICHUA,
— OIICHUBATh U ITIOHHUMAaThb 0COOEHHOCTH HAay4YHOT'O UCCJICAOBAHUA,
— HHTCPHNPECTUPOBATH JAaHHBIC U UCII0Jb30BATh HAYYHBIC NOKA3aTCIbCTBA JJIA MMOJIYUCHW S BBIBOJOB.

N3yuenne pu3nku cnocoOHO BHECTH pelIaroIluii BKIaJ B OPMHUPOBAHUE €CTECTBEHHOHAYYHOM
IPaMOTHOCTH 0OYYaIOLIHXCSl.

HEJIN U3YUYEHUSA YYEBHOI'O IPEJIMETA «®U3UKA»

Henu nzyuenust pu3nku Ha ypoBHE OCHOBHOTO 00I11er0 00pa3oBaHus onpeseneHs B Konuenmmu
npernoiaBaHus yaeoHoro npeaMera «dusnka» B o0pa3zoBareibHbIX opranusanusax Poccuiickoit @enepa
IIUH, PeaJTH3YIOLINX OCHOBHBIE 00111e00pa3oBaTebHbIe IPOrpaMMBbl, YTBepKIEHHOH perienuem Komnernu
MunucrepcTBa npocserienus: Poccuiickoit deneparyu, npotokoi ot 3 aekadps 2019 r. Ne ITIK-4BH.

Henu uzyueHust pU3NKM:



— MpHoOpeTeHne UHTepeca U CTPEeMIIEHUS 00yJYaloUINXcs K HAyYHOMY U3YYEHHIO MPUPOJBbI,
pa3BUTHE WX UHTEJUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

— pa3BUTHUE NPECTABICHUN O HAYYHOM METO/I€ MT03HaHUs U (OPMUPOBAHUE
MCCJIEI0BATENHCKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBIICHUSM;

— (¢opMHpOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK Pe3yiIbTaTa U3yYeHHUs OCHOB CTPOCHHS MAaTepUH U
(yHIaMEHTaJIbHBIX 3aKOHOB (PM3UKHU;

— (dopmupoBaHHE MPEACTABICHUN O POk (DU3UKU JJIs1 pPa3BUTHS IPYTUX €CTECTBCHHBIX HAYK, TEXHUKH
1 TEXHOJIOTHI;

— Ppa3BHTHE MPEACTABICHUI 0 BO3MOXHBIX cepax Oyayiiel mpodeccnoHaIbHOM e TeTbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MOATOTOBKA K JTaJIbHEHIIIeMy 00yUeHHIO B 5TOM HalpaBJICHUH.

JlocTrkeHne 3TUX 1eNIe Ha YPOBHE OCHOBHOT'O 0011Ier0 00pa3oBaHUs 00SCIICYMBACTCS PEIICHHEM
CIIEYIOIINX 3a]1a4:

— HpI/IO6peT€HI/Ie 3HAHUU O JUCKPETHOM CTPOCHHUH BECIICCTBA, O MCXAHUYCCKHNX, TCIIJIOBbIX,
QJICKTPHUUCCKUX, MAIHUTHBIX U KBAHTOBLIX SABJICHUAX;

— HpI/IO6peTeHI/Ie YMGHI/Iﬁ OIMCBLIBATHL U OOBICHATH @HSHHGCKI/IG SBJICHUS C MCIIOJIb30BAHUECM
IMMOJIYYCHHBIX 3H8.HI/II71;

— OCBOEHHE METOJIOB PELICHUsI IPOCTENIINX PACUETHBIX 3a/1a4 C UCIIOJIb30BAaHUEM (PU3MUECKUX
MOJIEJIEH, TBOPUYECKUX U TPAKTUKOOPUEHTUPOBAHHBIX 3a7a4;

— pa3BHUTHE YMEHHI HAOII01aTh PUPOIHBIC SBICHUS M BBITIOIHATD OIBITHL, JJA0OPaTOpHBIE PA0OTHI U
9KCIIEPUMEHTAIbHbIE UCCIIEOBAHMSI C UCIIOJIb30BAHUEM U3MEPHUTENbHBIX TPUOOPOB;

— OCBOCHHUE IPUEMOB Pa0OTHI ¢ HH(pOpManHel (HU3MIECKOTO COJePKaHMUs, BKIF0Yask HHPOPMAIHIO O
COBPEMEHHBIX JOCTIKEHUSIX (DU3UKH; aHAIU3 U KPUTHYECKOE OllEHUBaHUE HHPOPMAIIIH;

— 3HAKOMCTBO €O cepamu npodecCHOHaTBEHOMN AESITEIbHOCTH, CBI3aHHBIMU C (DU3UKOH, 1
COBpPEMECHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMH Ha JOCTUXKCHUAX (1)I/ISI/I‘~ICCKOI\/'I HAayKH.

MECTO YYEBHOI'O IIPEJIMETA «®U3UKA» B YYEBHOM IIJIAHE

B cootBerctBun ¢ @I'OC OO0 ¢usuka sBnserca 00s3aTeIbHBIM IPEIMETOM HAa YPOBHE OCHOBHOTO
ob1ero oopazoBanus. JlaHHas mporpaMmma rnpexycMaTpuBaeT u3ydeHrne Gu3nky Ha 6a30BOM ypOBHE B
o0béMe 238 1 3a Tpu rosa o0yyeHus 1o 2 4 B Heeto B 7 M § Kiaccax M 1o 3 4 B HeJelto B 9 kiacce.



COJEP)KAHUE YYEBHOI'O IIPEJIMETA

7 KJIACC

Paznen 1. ®usnka u €€ poJsib B NO3HAHUHU OKPYKAKOIIEr0 MUpPa
®u3rka — HayKa 0 IPUPOJIe, U3ydaeT PU3NUYECKHUE SIBICHUS: MEXaHHUYECKHE, TEIJIOBBIC, JIEKTPUUECKHE,
MarHuTHbIE, CBETOBBIE, 3BYKOBBIE.

Oduznyeckue BelnuuHbl. M3mepenne puszndeckux BenmunuuH. Ousndeckue mpubdopsl. [lorpenrHocTs
n3MepeHuil. MexyHapoaHasi cucTeMa euHULL.

Kak ¢usuka u gpyrue ectecTBeHHbIC HAYKH U3Y4arOT NPUPOLYy. EcTeCTBeHHOHAYYHBIH METO/] TO3HAHMS:
HaOJII0ICHUE, TOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIIBIYKCHHUE TUITOTE3, IKCIICPUMEHT 110 IPOBEPKE TMITOTE3,
00BsICHEHHE HA0II01aeMOT0 siBjeHus. Onucanue GU3NIECKUX SBICHUHN C TOMOIIBIO0 MOJICIICH.

JdemoncTpanuu
1. MexaHuueckue, TeMIOBbIE, HIEKTPUUECKIE, MAaTHUTHBIE, CBETOBBIE SBJICHHS.

2. ®usnueckue npruOOpsI ¥ MPOLEAYPa IPAMBIX H3MEPEHHUN aHAJIOTOBBIM M IU(PPOBBIM IPUOOPOM.

JlaGopaTopHble padoThI U ONBITHI

1. Onpenenenue EHbl JEIeHUs KAkl U3MEPUTEIBHOrO Mmpudopa.

2. 3mepeHue paccTosiHUi.

3. U3mepenne o0bEMa )KUAKOCTH M TBEPIOTO Tea.

4. OnpeneneHue pa3MepoB MaJIbIX TEJl.

5. N3mepenne temneparypsl py NOMOILHN KUIKOCTHOTO TEPMOMETPA U AATYUKA TEMIIEPATYPHI.

6. HpOBeI[eHI/Ie HCCIICOOBAHUA 110 ITPOBCPKE I'MITIOTE3bI: JaJIbHOCTD nonéra [rapuka, IymeHHOTO
TOPU30HTAJIbHO, TCM 60J'IBH.I€, yeM OO0JIbIIIE BEICOTA IIycCKa.

Pa3nes 2. [leppoHavyabHbIe CBeIeHUS] O CTPOCHUH BellecTBa

CTpOCHI/Ie BCIICCTBA: ATOMBI U MOJICKYJIbI, UX Pa3MEPBhI. OHLITBI, AOKa3bIBAOIHNE NUCKPETHOC CTPOCHHUC
BCIICCTBA. OHBITBI, AOKa3bIBAOIIUE JUCKPETHOC CTPOCHUC BCIICCTBA.

JBr>xenue yacTuil BemiecTBa. CBs3b CKOPOCTH ABMKEHUS YaCTHI] C TeMIiepaTypoil. bpoyHoBckoe
nsuxkenue, Auddysus. BzanmonelicTBre 4acTull BelIecTBa: MPUTHKEHUE U OTTATKUBaHUE.

ArperatHbie COCTOSIHUSI BEIIECTBA: CTPOSHUE Ta30B, KUIAKOCTEH U TBEPABIX (KPUCTATUTMUYECKUX ) TEJ.
B3anMocBs3bp MeXy CBOMCTBaMH BEIIECTB B Pa3HBIX arperaTHbIX COCTOSTHUAX U UX AaTOMHOMOJIEKYJISIPHBIM
cTpoeHreM. OcoOEHHOCTH arperaTHhIX COCTOSHUM BOIbI. B3aUMOCBSI3b MeX/1y CBOMCTBAMHU BEIIECTB B
Pa3HBIX arperaTHbIX COCTOSHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHneM. OCOOEHHOCTH arperaTHbIX
cocTostHUI BOJIbI. OCOOEHHOCTH arperaTHbIX COCTOSTHUI BOJIBL.

JdemoHcTpanuu
1. HaGmronenne OpOyHOBCKOTO JBHKCHHUSI.
2. Habmonenue nuddysum.

3. HaGnronenue siBneHnid, 0OBICHIIONUXCS IPUTSDKEHUEM HIIA OTTATKUBAHUEM YaCTHUI] BEIECTB.

JlabopaTopHbie padoThI U ONBITHI
1. Onenka auamerpa aToMa METO0OM PSIIOB (¢ UcToib3oBaHueM (hoTorpaduii).
2. OnBITH O HAOIIOIEHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHHUSI.

Paznen 3. /IBu:xeHne u B3aMOeiiCTBHH
Mexannueckoe aBuxeHue. PaBHoMepHOe 1 HepaBHOMepHOE JiBHKeHUE. CKOpocTh. CpetHssl CKOPOCTh ITPU
HEPAaBHOMEPHOM JIBM)KEHHMH. Pacuér myTu 1 BpeMeHH ABUKEHUS. PABHOMEPHOE U HEPABHOMEPHOE JBU -

xeHue. Ckopocts. CpeaHsisi CKOpOCTh ITPU HEPAaBHOMEPHOM JBMKEHUH. Pacy€r myTH 1 BpeMEHU IBUKEHUS.



SIBnenne nHepuuu. 3aKoH HepUUK. B3auMoaencTBre Ten Kak NTpUYMHA U3MEHEHHS! CKOPOCTH JIBUKEHUS
Ten. Macca kak Mepa nHepTHOCTH Tena. [TnoTHocTs BemecTBa. CBsA3b INIOTHOCTH € KOJIMYECTBOM MOJIEKYJI B
enuHUIE 00BEMA BEIIECTBA.

Cuta Kak XxapakTepHuCcTHKa B3aumoaecTBus Ten. Cuia ynpyroctu u 3akoH ['yka. MI3amepenue cuiibl ¢
MOMOIIIBIO AUHAMOMETpA. SIBJI€HHUE TATOTEHU U cuia Tsbkectu. Cuiia Tsbkectu Ha apyrux mianerax (MC).
Bec Tena. HeBecomocTs. CrioxeHne cuil, HapaBJIeHHbBIX M0 OJIHOM npsmoil. PaBHonelicTByomas cui. Cuia
TpeHus. TpeHue CKOIBKEHHs ¥ TpeHue 1oKkos1. Tpenue B mpupoae u texuuke (MC).

JdemMoncTpanuu

1. HabmroneHne MeXaHUUeCKOro ABMKCHHS Telia.

2. U3mepeHune cKopoCTH MPSIMOJIMHEHHOTO IBUKEHUS.

3. HaGnronenue siBieHUs HHEPITUU.

4. HabnroieHre M3MEHEHUs1 CKOPOCTH NPH B3aUMOJIEHCTBUU TEIL.
5. CpaBHEHHUE MacC MO B3aUMOJICHCTBUIO TEII.

6. CnoxeHue cuJjl, HalpaBJIEHHbIX 110 OHON IPSIMOM.

JlaGopaTopHble padoThI U ONBITHI
1. Onpenenenne CKOPOCTH PAaBHOMEPHOTO [BMKEHHS (IIapUKa B )KHIKOCTH, MOJAEIHU IIIEKTPHIECKOTO
ABTOMOOWJIS U T. 11.).

2. OmnpenerneHne cpeiHel CKOPOCTH CKOJBKCHHS OpyCKa WM MapHKa 110 HAKJIOHHOW MJIOCKOCTH.
3. Onpenenenue MIOTHOCTU TBEPAOTO Tela.

4. OnbITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTb PaCTsLKEHUA (AeopMalIii) NPYKUHBI OT MPHII0KEHHON
CHJIBL.

5. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI TPEHHS CKOJIbYKEHHS OT Beca Tejla U Xapakrepa
CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pasnen 4. /laBjienue TBEPABIX TeJl, KUIKOCTEH U Ta30B

Hasnenue. CriocoObl yMEHbBIIICHUS U YBETUUYCHUS JaBieHus. JlaBieHue ra3a. 3aBUCUMOCTD JaBJICHUS ra3a
oT 00bEMa, Temmneparypsl. [lepenaua qaBiaeHus: TBEPABIMU TEIIAMU, KUAKOCTIMHU U TazaMu. 3akoH [lackars.
[THeBMaTH4eCKHEe MAITUHBL. 3aBUCUMOCTH JIaBIICHUS KUIKOCTH OT TTyOuHBL. ['MapocTaTHueckuii mapaokxc.
CooOmaromuecs cocyapl. [ uapaBInyecKue MEXaHU3MBbI.

ATtmocdepa 3emian u atMocepHoe AaBiaeHue. [I[puunHbl CylecTBOBaHHS BO3YIITHON 000I0UKH 3eMJIH.
OmneitT Toppuuennu. M3mepenne atmochepHOro JaBieHHs. 3aBUCUMOCTb aTMOC(HEPHOTo 1aBJICHUS OT
BBICOTHI HaJl ypoBHEM Mopst. [IprOops! 1715 n13MepeHust aTMOCQEPHOTO J1aBICHUS.

JleiicTBuE )KUAKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Telo. BeiTankuBaromias (apxumMeoBa) cuia. 3akoH
Apxumena. [InaBanue ten. Bosgyxomnnasanue.

JdemoncTpanuu

1. 3aBUcUMOCTD AaBieHHs ra3a OT TeMIepaTyphl.

. Ilepenavya naBiaeHMs )KUIKOCTBIO M Ta30M.

. Coobmaromuecs cocy bl

. 'mapaBnnueckwmii npecc.

. [IposiBnenue nencTBrsa aTMOC(EepHOro JTaBICHHUS.

. 3aBUCUMOCTh BBITAJIKUBAIOIIEH CUJIBI OT 00BEMa HOFpYX(éHHOﬁ HacCTH TCJIa U IIJIOTHOCTHU XUIAKOCTH.
. PaBeHCTBO BBITAIKUBAIOIIEH CUJIIBI BECY BBITECHEHHOM KUAKOCTH.

NN LD AW

8. YcnoBue miaBaHus TE: IIABAHUE WIIH MOrpy>KEHUC TCJI B 3aBUCUMOCTH OT COOTHOIICHUSA ILIOTHOCTEN
TCJ1a U XKUAKOCTH.

JlaGopaTopHblie padoThI U ONBITHI
1. UccnenoBanue 3aBUCIMOCTH Beca Tejla B BOJIE OT 00bEMa MOTpy>KEHHOH B KUAKOCTh YaCTH Tela.



2. OnpeneneHue BoITAIKUBAIOLIEH CHIIBI, JEHCTBYIOIIEH HA TEJIO, MOTPYKEHHOE B )KUAKOCTb.
3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CUIIbI, IEUCTBYIOIICH HA TEIO B )KMAKOCTH, OT MACChI TENa.

4. OnbITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD BBITAJIKMBAIOIIEH CUJIbI, AEHCTBYIOLIEH Ha TEJIO B
KHUJIKOCTH, OT 00bEMA MOTPYKEHHOM B KHUAKOCTh YaCTH TeJa U OT TNIOTHOCTH JKUKOCTH.

5. KoHCcTpyHnpoBaHue apeoMeTpa Ui KOHCTPYHPOBAHUE JIOJKH U ONpeiesieHUE €€ rpy30I0bEMHOCTH.

Pa3nea 5. PaGora 1 MOIIHOCTB. JHeprus

Mexanuveckast padota. MOIIHOCTb.

[IpocTeie MeXaHU3MBI: pbIvar, OJI0K, HAKJIOHHAs TUIOCKOCTh. [IpaBuio paBHOBecus peruara. [lpumenenue
MpaBWJIa PaBHOBECHUS pblyara K 0JIoKy. «30510Toe npaBuioy» Mexanuku. KITJ[ mpocThix MeXaHU3MOB.
[TpocTbie MeXaHU3MBI B OBITY U TEXHHKE.

Mexann4deckas OHCPIUs. Kunernueckas u NMOTCHIMAJIbHAsA SHCPIrusl. HpeBpameHI/Ie OJHOI'O BHJaa
MEXaHUYEeCKOMH OHCPI'vHr B ,Z[perﬁ. 3akoH COXpaHCHUA DOHCPIUr B MEXAHUKE.

JdemoncTpanuu
[TpuMmepbl MPOCTBHIX MEXaHU3MOB

JlabopaTopHbie padoThI U ONBITHI

1. Onpenenennie paboThl CUIIBI TPEHUS TIPU PABHOMEPHOM JIBMKEHUU TeJja M0 TOPU30HTAIBLHOMN
MMOBEPXHOCTH.

2. UccnenoBanue ycioBUi paBHOBECHS pblyara.

3. Usmepenne KII/] HakTOHHOM MIIOCKOCTH.

4. N3yueHne 3aKk0Ha COXpaHEHHS] MEXaHUYEeCKON YHEPTHH.

8 KJIACC

Paznen 1. TenioBble iBJIeHUA

Mopnenu TBEPIOTO, KHUAKOTO U Ta3000pa3HOT0 COCTOSIHUIM BelecTBa. Kpucramnueckue u amopgHbIe Telna.
OOBbscHEeHnEe CBOMCTB ra3oB, JKUIKOCTEH U TBEP/IBIX TNl HA OCHOBE MOJIOXKEHUH MOJIEKYIIPHO-KMHETUYECKOU
teopur. CMauyMBaHUE U KaNWUISPHBIE SIBICHUS. TemIoBoe pacliupeHue U CokaThe.

Temmeparypa. CBsi3b TEMIIEPATYPBI CO CKOPOCTHIO TETIOBOTO JIBHIKEHHSI YaCTHII.

Buytpennsist sneprus Crioco0bl H3MEHEHNs BHYTPEHHEH SHEPTUH: TEIJIoNepeiada U COBEpIIEHUE paOOThI.
Buns! Tenonepeaayn: TEIONPOBOJHOCTh, KOHBEKIIHS, H3TyYCHHE.

KonnaecTBo TemoTsl. YaenapHas TEIUIOEMKOCTh BEHIECTBA. Tem1o00MeH U TeTI0BOE PaBHOBECHE.
VYpaBHeHue TemioBoro 6ananca. [lnaBnenne n oTBepAeBaHME KPHCTAUIMYECKHUX BEIIECTB. Y IeNbHAs
teruiora miasneHus. [lapoodbpazosanue u konnencanus. Mcnapenue (MC). Kunenue. Y nenbHas temnora
napooOpazoBaHMs. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUS OT aTMOC(EpHOro AaBieHus. BiaxxHocTs Bo3tyxa.

OHeprus TOmIuBa. Y AeabHas TEII0Ta CrOPaHUsL.

[Tpuntumner padoTs! TeroBsix apurareneid. KI1J[ reroBoro asurarens. TenaoBbie JBUTATENH U 3aIUTa
okpyxaroriet cpenpl (MC). 3akoH coxpaHeHus U MpeBpallleHus YHEPTUH B TeII0BbIX mpoieccax (MC).

JdemMoHcTpanuu

1. HaGmronenne OpOyHOBCKOTO JBHKCHHS

. Habmronenue nuddysun

. HabGnromenue siBlieHMI cMaunBaHUs M KalTMIUISIPHBIX SIBICHUN

. HabGroreHue TemioBoro pacumpeHust Tel

. I3MeHeHne naBneHns ra3a npu n3MEeHEeHHH 00bhEMa 1 HarpeBaHUH MITH OXJTAXKICHUU
. I[lpaBuia uamepeHus: TeMnepaTypbl

. Buasl Tennonepenaun

[e BN B o) NNV, B SN VS B O]

. OxnaxieHre Ipu COBEPIICHUN PaOOTHI



9. HarpeBanue nipu coBepiieHUH padOThl BHEITHUMHU CHUJIaMHU
10. CpaBHeHUE TEIUIOEMKOCTEH pa3NUYHBIX BEIIECTB

11. HaOnronenne KUIeHns

12 .HabnroaeHue mocTosHCTBA TEMIIEpaTyphl IPH IJIaBICHUN
13. Monenu TeniaoBbIX ABUTaTENEH

JlabopaTopHbie padoThl U ONBITHI

1. OnpITHI MO OOHAPYKEHUIO JEHCTBUS CHII MOJICKYJIIPHOTO TIPUTSKEHUS

2. OnbITHI MO BBIpAIIMBAHUIO KPUCTAJIJIOB TIOBAPEHHOW COJIM MJTU caxapa

3. OnbITHI MO HAOIOACHUIO TEIIJIOBOTO PACITUPEHUS Ta30B, )KUIKOCTEH U TBEPIBIX TEI

4. OmpenencHue TaBJICHHS BO3yXa B Oa/IOHE IIMpUIIA

5. ONBITHI, IEMOHCTPUPYIONINE 3aBUCUMOCTh JIaBJICHHUsI BO3/yXa OT €ro 00bEMa M HarpeBaHus WU
OXJIKICHHUS

6. [IpoBepka rumoTe3sl TUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIONKA KHIKOCTH B TEPMOMETPHUIECKON TpyOKe
OT TEMIEPaTyphbI

7. HabmroneHne u3MeHeH sl BHYTPEHHEW SHEPrUH Tejla B pe3yJibTaTe TeIuionepeaun U padoThl BHEIIHUX
CHII

8. MiccnenoBanue sIBJICHUS TEIUIOOOMEHA IIPH CMEIIMBAHUU XOJIOIHOW U TOPSYEH BOJIBI

9. OmpeneneHne KOJIMYECTBA TEIIOTHI, MOJIYYEHHOTO BOAOK IPU TEIIOOOMEHE C HarpeThiM
METaJUTHYECKUM ITUIHHAPOM

10. Onpenenenue yaenbHON TEIIIOEMKOCTH BEIIECTBA

11. MiccnenoBanue mporecca uCapeHus

12. OnpeneneHre OTHOCUTENIBHOM BJIAXKHOCTH BO31yXa

13. Onpenenenue yAelbHON TEIJIOTHI IUIABICHUS JIb/1a

Pa3nen 2. DiekTpuyeckue 1 MAarHUTHBIE SIBJIEHUS

3HeKTpI/I3aHI/IH TCII. I[Ba poada SJICKTPUUICCKUX 3apAa0B. BzauMmoaerictBue 3aPAKCHHBIX TCJI. 3aKkoH Ky.]'IOHa
(3aBI/ICI/IMOCTL CHJIBI B3aMMOICHCTBUS 3apAKCHHBIX TCJI OT BEJIMYUHBI 3apA0B U PACCTOAHUA MECKIAY TeJ'IaMI/I).

DnekTpuueckoe nose. Hanpsk€HHOCTh 3niekTpuueckoro nojis. [IpuHuun cyneprno3uinmm 3aeKTpUuIecKux
noJieit (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexktpuueckux 3apsa0B. DiaeMeHTapHbIN anekTpudeckui 3apsia. Ctpoenue atoma. [IpoBogHuku
U IUDJIEKTPUKHU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsia.

3H€KTpI/I‘-ICCKI/II71 TOK. Y CJIOBHUS CYHICCTBOBAHUSA SJICKTPUYICCKOTO TOKA. W CcTOYHHKH OCTOSHHOI'O TOKA.
Z[eﬁCTBHH QJICKTPHUYICCKOI'0 TOKa (TeHHOBoe, XHUMHUYCCKOC, MaFHI/ITHOG). 3HeKTpI/I‘{eCKI/Iﬁ TOK B X KHMAKOCTAX
H rasax.

Onektpuueckas nenb. Cuia Toka. DNeKTpuueckoe HanpskeHne. CopoTHBIICHUE POBOAHUKA. Y A€IbHOE
CONMpOTHUBIIEHKE BellecTBa. 3akoH OMa aiig yyacTka uenu. [locnenoBarenbHoe U mapayielibHOe COeTMHEHNE
MIPOBOJIHUKOB.

PaGota u MoiHOCTD AneKTprudeckoro Toka. 3akoH Jxoyns— JleHna. DnekTpuyeckue enu U NoTpeduTenu
aNeKTpUYecKoi sHepruu B ObITy. KopoTkoe 3amMbIkaHUE.

ITocTtostHHEIE MarduThl. B3amMoIeHCTBUE MOCTOSHHBIX MArHUTOB. MarHuTtHoe 1ojie. MarauTHOE I10J1€e
3eMJIM U ero 3HadYeHue 1S )KkM3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHOE MoJie SJIEKTPUYECKOrO TOKa.
[IpuMeHeHne >JIEKTPOMArHiuTOB B TEXHUKE. J[eliCTBHE MAarHUTHOTO TOJISI HA MPOBOAHUK C TOKOM.
DNeKTpOABUTATElb IOCTOSIHHOTO TOKa. Vcnonb30BaHue 3JIEKTPOABUTATENIEH B TEXHUUECKUX YCTPOHUCTBAX U
Ha TpaHCHOpTE.

OnbiTel @apanes. SBnenue snekrpoMarautHol MHIYKIMK. [IpaBuio Jlenna. Dnexkrporeneparop. CrocoObl
MOJTYYCHHUS HJIEKTPUUYECKON IHEPTUH. DIEKTPOCTAHIIUN Ha BO30OHOBIISIEMbIX HCTOUHUKAX SHEPTHH.



JdemoHcTpanuu

1. Dnexrtpuzanus Tein

JIBa poJia 2IEKTPUUECKUX 3apsAA0B U B3aUMOJICHCTBUE 3apSyKCHHBIX Tell
VYeTpoicTBO U IEMCTBUE AIEKTPOCKONA

DneKTpocTaTHuecKast HIYKIHUS

3aK0H COXpaHEHUs ANEKTPUUECKUX 3apsiI0B

[IpOBOTHUKY U TUAIEKTPUKH

MoenupoBaHHE CUIOBBIX JUHHUM 3JIEKTPUUECKOTO TIOJISI

e B

HcTOYHUKH TOCTOSTHHOTO TOKA

9. JlelcTBUS DIIEKTPUUECKOTO TOKA

10. DnexTpruyecKuii TOK B )KHUIKOCTH

11. T'a30BbIi1 pa3psia

12. 3MepeHue cuiibl TOKa aMIIepMETPOM

13. MI3mepeHune JIeKTpUYECKOr0 HANPSKEHUSI BOJBTMETPOM

14. PeoctaT 1 Mara3uH CONpOTUBJIECHUM

15. BzaumoeiicTBHE TOCTOSIHHBIX MAarHUTOB

16. MogenupoBaHrue HEBO3MOKHOCTH pa3/IelIeHHUs IOJIOCOB MarHuTa
17. MonenupoBaHuEe MarHUTHBIX TOJIEH MTOCTOSTHHBIX MAarHUTOB

18. OnbIT DpcTena

19. MarauTHOE 10JI€ TOKA. DJIEKTPOMAarHuT

20. JleiicTBME€ MarHUTHOTO TOJIs1 HAa TPOBOJIHUK C TOKOM

21 DnexTpoaBUrareab NOCTOSHHOIO TOKa

22. VccnenoBaHue SIBIEHUS 3JIEKTPOMArHUTHON MHAYKIIUN

23. Onbrtel @apagest

24. 3aBUCUMOCTH HaIpaBJICHUS WHIYKIIMOHHOTO TOKa OT YCJIOBUN €ro BO3SHUKHOBEHMS

25. DIEKTpOreHepaTop MOCTOSHHOTO TOKa

JlabopaTopHbie padoThI U ONBITHI

1. OmnpIThI 1O HAOIIOCHUIO NEKTPU3ALMHU TNl MHIYKIMEN U IIPH COIPUKOCHOBEHUHU

2. HccnenoBanue AEMCTBUSA 3JEKTPUUECKOTO MOJIS HA IPOBOJHUKH U AUDJIEKTPUKU

3. COopka u npoBepka paboThl IEKTPUUYECKOH 1IEMH MOCTOSHHOIO TOKA

4. V3MmepeHue U pEryINpOBaHHUE CUIIBI TOKA

5. H3MepeHue u peryanpoBaHnue HAPsKEHUS

6. HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HAYILIETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUSI PE3UCTOPA U
HaNpsDKEHUS Ha PEe3UCTOpE

7. OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTB 3JIEKTPUUECKOTO COPOTHUBIIEHUS IPOBOJHUKA OT €T0 JIMHBI,
IJIOUIA/IA MTONIEPEYHOI0 CEUYEHUS U MaTepuaa

8. IlpoBepka mmpaBmiia CIOKEHMS HANIPSKEHUN ITPU I1OCIIEOBATEILHOM COEAMHEHNN ABYX PE3UCTOPOB

9. IlpoBepka npaBuia s CUJIbI TOKA IIPU NApaJUIEIbHOM COEIMHEHUN PE3UCTOPOB

10. Onpenenenue paboThI AMEKTPHUUECKOTO TOKA, UAYILIETO Yepe3 pe3ucTop

11. Onpenenenne MOITHOCTH 3JIEKTPUUYECKOIO TOKA, BBIAEIAEMOM Ha PE3UCTOPE

12. MccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, HIYILETO YEPE3 JIAMIIOUKY, OT HANIPSDKEHUSI Ha HEl

13. Onpenenenue KIIJ/I narpeBarens

14. MccnenoBanne MarHUTHOTO B3aUMOJIEHCTBUS IOCTOSTHHBIX MAarHUTOB

15. 3ydyeHne MarHuTHOTO MOJISl IIOCTOSTHHBIX MAarHUTOB MPU UX 00BETMHEHNUH U pa3eiIeHUN

16. MccnenoBanne AeUCTBUS SIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPENKY



17. OnbITHI, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTh CHJIbI B3aUMOJICCTBHS KATYIIKU C TOKOM U MarHuTa oT
CHJIBI TOKA U HaMpaBJICHUS TOKA B KaTyIIKe

18. N3ydyeHue neicTBus MArHUTHOTO TOJIS1 HAa POBOJHUK C TOKOM

19. KorctpyupoBanue u u3ydeHUE pabOThI IIEKTPOJBUTATEIS

20. U3mepenune KIIJ] anekTpoaBUraTesibHON yCTaHOBKU

21. OnbITHI [0 UCCIIETOBAHUIO SBJICHUS JIEKTPOMArHUTHONW MHAYKIIUU: UCCIIEJOBAaHUE U3MEHEHUN
3HAYEHUS U HAIMPaBJICHUS WHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3zgen 1. Mexannueckue siBJICHUSA

MexaHndeckoe JABUXKCHUC. MaTepI/IaJIBHaH Touka. Cucrema orcuéra. OTHOCUTEIILHOCTh MEXaHUYECKOTO
JABHKCHUS. PaBHOMepHOC HpHMOHHHeﬁHOG JABWXKCHUC. HCpaBHOMepHOG HpHMOHHHefIHOG JABHKCHUC.
Cpez[H;m N MTHOBCHHAas CKOPOCTH TCJia IIPpU HEPABHOMEPHOM JIBUKCHHU.

Yckopenue. PaBHOyCcKOpeHHOE TpsiMONTHHEHOE BkeHne. CBoboaHoe nanenue. OnbiTel ["amumes.
PaBHOMepHOE ABMMX)EHUE IO OKpY)HOCTH. [lepuos u yactota obpamienus. JInneliHas u yriioBas CKOpOCTH.
LleHTpOoCcTpeMUTENBHOE YCKOPEHHE.

[Iepssbiii 3axk0oH Herorona. Bropoii 3akon Hetorona. Tperuii 3akon Herotona. [Ipuniun cyneprno3unuu
CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cuiia TPEHUS CKOJIb)KEHUS, CHJla TPEHUS TIOKOs, APYTUE BUIbI
TpEHUs.

Cuna TsDKeCTH M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpEHUE CBOOOIHOTO MajieHus. J[BIKeHue miiaHeT
Bokpyr Comnnua (MC). [lepBas kocMuyeckas CKOpocTb. HeBecoMOCTh U Meperpy3Ku.

PaBHOBecue maTepuaibHON TOYKH. AOCOIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO Tena ¢ 3aKpEeIIEHHOM
ocbl0 BpanieHusi. MomeHT cuiibl. LleHTp TsxecTu.

Nmnynec Tena. M3menenune umiynbea. MMnyibce cuiibl. 3aKOH COXpaHEHMsI UMITyJIbca. PeakTuBHOE
nsmxenue (MC).

Mexannueckasi paboTa 1 MOIIHOCTb. PaboTa cui TsxkecTH, ynpyrocTtH, TpeHust CBs3b SHEPTUU U pabOTHI
[ToTeHunanpHas 3HEPrys Tena, NOJHATOrO HaJl TOBEPXHOCTHIO 3eMiH. [loTeHIManpHas 3Heprus cxaTou
npyxuHbl. Kunernueckast sneprus. Teopema 0 KHHETHUECKON S3HEPIHU. 3aKOH COXPAaHEHUSI MEXaHUYECKON
SHEPTrUH.

JdemoHcTpanuu

Habntoienne MexaHn4eckoro JBUKEHHS Tejla OTHOCUTEIBHO Pa3HBIX TEJ OTCUETa

CpaBHeHHE MyTel U TPACKTOPUM JIBHIKEHUSI OJTHOTO M TOTO K€ Tela OTHOCUTEIHHO PA3HBIX TEJl OTCUéTa
N3mepenne CKkopocTH U yCKOPEHMS IIPSIMOJIMHEWHOTO IBUKECHHUS

HccnenoBanne npHU3HAKOB PaBHOYCKOPEHHOI'O JBUKEHUS

ok LD =

Habmtoienue aBr>keHus Tesia o OKpy>KHOCTU

6. HaGnronenne MexaHM4eCKUX SBJICHUHN, IPOUCXOIAIINX B cucTeMe oTcuéra « Tenexxkay npu e
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTEIBHO KaOuHeTa pusnku

7. 3aBUCHMOCTb YCKOPEHHUS TeJa OT MAcChl Tejla U JeHCTBYIOIIENH Ha HETO CUJIbI

8. HalGmronenue paBeHCTBa CUJI MPU B3aUMOJACHCTBUU TeEJ

9. N3meHeHne Beca Tena IpU YCKOPEHHOM JIBUKEHUU

10.Ilepenava nmIryabca Ipu B3aUMOJEHCTBHH TEJ

11.IlpeobpazoBanusi 3HEPTUH NPU B3aUMOIEUCTBUU Tell

12.CoxpaHeHne UMITyJIbca IPU HEYIPYTOM B3aUMOJIEHCTBUN

13.CoxpaHeHne UMITyJIbca IPU a0COTIOTHO YIPYTOM B3aUMOIEHCTBUU

14 . HabnroneHne peakTHBHOTO JIBHKCHHMS



15.CoxpaHeHre MEXaHMYECKOW SHEPTHH TIPU CBOOOTHOM TaJICHUU
16. CoxpaHeHne MEXaHMYECKON SHEPTUU MPU JBHKEHUU TEJa MO ACHCTBUEM MPYKUHBI

JlaGopaTopHble padoThI U ONBITHI

1. KonctpyupoBaHue TpakTa Ui pa3roHa U JaJlbHEHIIEro paBHOMEPHOTO ABMKCHHS TAPUKA HITH
TEJIeHKKHU

2. Ompenenenue cpeHeil CKOPOCTH CKOJIBXKEHUS OpyCKa WK ABMKEHUS [IapUKa 10 HAKIIOHHOM
TUIOCKOCTH

3. Ompenenenue yCKOPEHHs Tela PU PaBHOYCKOPEHHOM JIBUKEHHUHU 110 HAKJIIOHHOH IJIOCKOCTH

4. HUccnenoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBHKEHUH 0€3 HadallbHOM
CKOpPOCTH

5. IlpoBepka rumnoTessl: €ciau Npu paBHOYCKOPEHHOM ABMKEHUU 0€3 HauadbHOW CKOPOCTH ITYTH OTHOCSTCS
KaK psAJl HEUETHBIX YHCEN, TO COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHHU OJIMHAKOBHI

6. VccnenoBaHue 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHUS OT CHUJIBI HOPMaJIbHOTO JaBJICHHUS

7. Onpenenenue kodppuimeHTa TPCHUS CKOIBKCHHS

8. OmpeneneHue >KECTKOCTH MPY>KUHBI

9. Omnpenenenve pabOTHI CHIIbI TPEHHS MIPU PABHOMEPHOM JIBXKEHUU Tella 0 TOPU30HTAIIBHOM
MMOBEPXHOCTHU

10.Onpenenenre paboThl CUJIBI YIPYTOCTH MpPU MOABEME Tpy3a C UCIOIb30BAHHEM HEIMOABHXKHOTO U
MOJIBM>KHOTO OJIOKOB

11.13y4eHue 3akoHa COXpAHEHUS YHEPTUN

Pa3zgen 2. Mexannueckune KoJe0aHUA U BOJHBI

Konebarensroe nruxenne. OCHOBHBIE XapaKTEPUCTHKH KOJIEOAHHI: TEPHUO/I, YaCTOTa, aMILTUTY/IA.
Matematuueckuil U NpyKUHHBIN MasTHUKH. [IpeBpaliieHne sHepruu npu KoiaedaTeIbHOM JIBHKESHUU.
3aryxatoiue kojaebanus. Beinyxxaennsie konedanus. Pezonanc. Mexanuueckue BoiaHbl. CBOMCTBA
MEXaHU4eCKHUX BOJIH. [Ipo nosibHBIE M TONIEPEYHBIE BOJIHBL. [[1TMHA BOJIHBI M CKOPOCTH €€ paclpOCTPaHECHUS.
Mexanudeckue BOJIHBI B TBEPIOM Teie, ceiicMuueckue BosHbl (MC).

3ByK. I'poMKOCTB 3ByKa M BbIcOTa ToHA. OTpaskeHue 3Byka. IHQpa3Byk U ynbTpa3ByK.

Jdemoncrpanuu

1. HaGmonenue xoneOanuii Tl o1 JSHCTBUEM CUJTBI TSDKECTU U CUJTBI YIIPYTOCTH
2. Habnronienue xosnebaHuil rpy3a Ha HUTH U Ha MPYKUHE

3. HaGmroieHe BBIHYXJICHHBIX KOJI€OaHUI 1 pe30HaHCca

4. PacipocTpaHeHue NMpoJI0IbHBIX U MONEPEUHbIX BOJIH (Ha MOJIEIH)

5. HaGumro1eHre 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOThI

6. AKyCTHUECKUN PE30HAHC

JlabopaTopHbie padoThl M ONBITHI

1. Onpenenenrie 4acTOTHI U TIEPUO/Ia KoJIeOaHU MaTEMAaTHIECKOTO MasTHIKA

2. OmpeneneHne YacTOThI U IEpUoAa KoJeOaHui Py KHHHOTO MasiTHUKA

3. UccnenoBanue 3aBHCUMOCTH Teproa KoyieOaHW MOABEIICHHOTO K HUTH TPy3a OT JUTMHBI HUTH 4,
HccnenoBanue 3aBUCUMOCTH TIepHUoa KoJeOaHU Py >KHHHOTO MasiTHUKA OT Macchl Ipy3a

5. IIpoBepka HE3aBUCUMOCTH TIEpHO/Ia KoieOaHmii rpy3a, MOABEIICHHOTO K HUTH, OT MacChl rpy3a 6.
OnBITHI, IEMOHCTPHUPYIOIINE 3aBUCHMOCTh TIEpHOIa KoJeOaHUH Py KHHHOTO MasiTHIKA OT MacChl Tpy3a U
KECTKOCTH IIPYKUHBI

7. U3MepeHne ycKopeHus: CBOOOHOTO TaICHUS

Pa3jnen 3. DiieKTpOMarHuTHOE MOJi€ U 3JIEKTPOMATHUTHBIE BOJIHBI



DJIEKTPOMArHUTHOE MOJie. DJIEKTPOMarHuTHbIE BOJIHBI. CBOMCTBA 3JIeKTpOMaroHuTHHIX BOJIH [llkana
ANIEKTPOMArHUTHBIX BOJIH. Vcronbp30BaHNe 3JI€KTPOMAarHUTHBIX BOJIH ISl COTOBOM CBSI3U.

DeKkTpoMarHuTHas npupoja ceeta. CKkopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

JdemoHcTpauuu
1. CBoiicTBa AJEKTPOMAarHUTHBIX BOJIH
2. BonHoBBIE CBOMCTBA CBETA

JlaGopaTopHble padoThI U ONBITHI

1. I/ISY‘ICHI/IC CBOICTB OJICKTPOMAariuTHBIX BOJIH C ITIOMOIIBIO MOOMJILHOT'O TCJ'IG(bOHa

Pazgen 4. CBeToBbIe fIBJICHUSA
JlydeBasg monenb cBera. Ucrounuku ceta. [IpsiMonuueitHoe pacnpocTpaneHue ceeta. 3armenusi CoiHua u
Jlynbl. Otpaxenue ceta. [1mockoe 3epkano. 3aKOH OTpakeHHUs CBETA.

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOH IMPECJIOMIICHUSA CBETA. IlonHoe BHYTPCHHEC OTpPa’KCHUEC CBCTA. Hcnons3oBanne
IMMOJIHOT'O BHYTPCHHETO OTPAXKCHUA B OIITUUCCKHUX CBCTOBOAAX.

Jlunza. Xox mydeit B mua3e. Ontudeckas cucreMa oToanmapara, Mukpockorna u teneckona (MC). I'na3
KaK ONTHYeCKas cucreMa. biim3opyKkocTh ¥ JallbHO30PKOCTb.

Paznoxenue 6enoro ceera B ciektp. OnbiTel HploToHa. CriojkeHne cekTpaibHbIX 11BeTOB. [lucnepcus
CBeTa.

JdemoHcTpanuu
[IpssMonuHENHOE paCIIPOCTPAHEHUE CBETA.
OTtpakeHue cBeTa.

[Tonyuenue n300pakeHHi B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cBera.

OnTH4YecKnii CBETOBO/I.
Xon nydeit B cobuparolei JInH3e.
XoJ J1y4el B pacCeuBaroLLEn JTUH3E.

A ISR e

[Tonyuenue n300paskeHUit ¢ MOMOIIBIO JIMH3.

9. Ipunnun aeictBus GoToamnmnapara, MUKPOCKOIIA U TEIECKOTA.
10.Mopens rnasa.

11.Pa3noxenue 6eoro cBeTa B CIEKT).

12.HOJ’IyLIeHI/IC Oenoro cBeTa ITPpU CJIOKCHUHN CBETA PA3HLBIX IIBETOB.

JlabopaTopHbie padoThI U ONBITHI
1. UccnenoBaHue 3aBUCMMOCTH YIJIa OTPaXKEHHsI CBETOBOTO JIydya OT yrJjia MaJeHusl.

2. I/I3yquI/Ie XapaKTCPUCTUK I/I306pa)KeHI/ISI MpeaMcETa B IIJIOCKOM 3€pKaJic.

3. I/ICCJ'Ie,ZIOBaHI/Ie 3aBUCHUMOCTH yIJia IPCJIIOMIICHHA CBECTOBOI'O JIy4da OT yIjia MaACHWA HAa I'PAHUIIC
«BO3AYX—CTECKIIO».

4. Tlomydenne n300paxeHU ¢ TOMOIIBI0 COOMPAIOIICH JIMH3BI
5. Onpenenenne POKYyCHOTO PACCTOSHUS U ONTHYECKON CHIIBI CO OMparoIeil JTUH3HI.

6. OmbITH IO PA3JI0KCHUTO Oenoro ceera B CIICKTD.

7. OnBITHI 110 BOCTIPUSATHIO I[BETA MPEAMETOB IPU UX HAOIIOACHUH Yepe3 IBETOBbIE (DUIIBTPHI.

Pa3zgen 5. KBaHTOBLIE IBJICHUSA

OmnsiThl Peszepdopaa u muianerapHast Mosiens atoma. Mojiens atoMa bopa. Micniyckanue 1 morsoieHue
ceera aroMoM. KBaHThI. JInHEWYaTbIe CIEKTPHI.

PannoakTUBHOCTB. AJ'IL(pa, Oetau raMMaun3IyuCHUs. CTpOCHI/Ie ATOMHOTIO sAdpa. HyKJ'IOHHaH MOACIb



aToOMHOTO siapa. M30TonsbI.
PannoaxTtuBHbIe npeBpaienus. [lepuoa nomypacnajga aTOMHBIX sIIEP.
SAnepHble peakuu. 3aKOHbI COXPAHEHNUS 3apsAJ0BOI0 U MAaCCOBOTO YHUCE. DHEPIHs CBSI3U aTOMHBIX STEP.
Cas13p Maccsl ¥ 3Hepruu. Peakuun cuntesa u aenenus saep. Mcrounuku sneprun Connna u 38€31 (MC).
SAnepnas sHepreruka. JleiicTBUs paAMOAaKTUBHBIX U3ITyUYeHUH Ha kuBble opranuzmsl (MC).

JdemoHcTpauuu

1. CrieKTphbl U3J1y4€HHUs U MOIJIOIIEHNUS.

2. CexTpsl pa3IuyHbIX ra30B.

3. CnexTp BoaoOpoIa.

4. Habmonnenue TpekoB B kamepe Busbcona.

5. Pabota cuéTunka MOHU3UPYIOUINX H3ITydCHHH.

6. Peructparust u3nyyeHus NpupOIHBIX MUHEPAJIOB U MPOAYK TOB.

JlaGopaTopHble padoThI U ONBITHI
1. HabmroieHue CITONMIHBIX U IMHEHYAThIX CIIEKTPOB U3JIyUCHHUS.

2. UccnenoBaHue TPEKOB: U3MEPEHHUE SHEPTUHU YACTHUIIBI IO TOP MO3HOMY IIyTH (110 hoTOrpadusim).
3. VI3mepeHue paJuoakTUBHOTO (hOHA.

IoBTOPUTEIHLHO-00001IAI0IMIA MOTYJ/Ib

[ToBTOpHTENEHO-0000IIAIONINI MOTYJIb IPETHA3HAYEH [T CHCTEMATH3aluU 1 0000IEHHUS TIPEIMETHOTO
COZIep KaHUs M OTBITA JESATEILHOCTH, IPUOOPETEHHOTO MPU U3YUYSHUHU BCETO Kypca PU3UKH, a TAKKE IS
noAroToBku K OCHOBHOMY T'OCYIapCTBEHHOMY SK3aMeHy Mo (pr3uKke it 00yJaromuxcs, BBIOPABIINX 3TOT
y4eOHBIH MpenMeT.

HpI/I HU3YYUYCHUU JAaHHOI'O MOAYJIA PCAIN3YIOTCA U CUCTCMATU3UPYIOTCA BUAbI ACATCIIBHOCTU, HA OCHOBC
KOTOPBIX o0OecreunBacTCs AOCTHIKCHUC NTPCIMETHBIX N METAIIPCAMETHLIX INIAHUPYCMBIX PE3YyJIbTATOB
o6yquH${, (1)0pMI/IpyeTC$I C€CTCCTBCHHO-HAay4YHas ' paMOTHOCTL: OCBOCHHEC HAYUYHBIX METOJ0B HUCCIICAOBAHUA
SIBJICHUMN npupoabl 1 TCXHUKH, OBJIAICHUC YMCHUSIMU O0OBICHATH (1)I/I3I/I‘IGCKI/IC SABJICHUS, IPUMCHSS
IMMOJIYUCHHBIC 3HAHUS, pCIIATh 3a1a4i, B TOM YHUCJIC KAYCCTBCHHBIC U OKCIICPUMCHTAJIBHEBIC.

[IpuHIMNIHATIBHO IESITENBHOCTHBIN XapakTep JaHHOTO pa3jieia peain3yercs 3a CYET TOTO, YTO YUaIlUeCs
BBITIOJIHAIOT 3a1aHUs, B KOTOPBIX UM IIPEJIaracTcs:

— Ha OCHOBE TMOJYYEHHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBSICHATH (PU3NUYECKUE SIBICHUS B
OKPY’KaOIIeH MPUpO/I€ U MOBCEIHEBHOM KU3HU;

— HCIOJIB30BAaTh HAYYHBIC METO/AbI UCCIICAOBAHUA (1)H31/I‘-I€CKI/IX 5[BJ'I€HI/II71, B TOM YHUCJIC IJId ITPOBEPKHU
THUIIOTE3 U MOJTYYCHUS TCOPCTUICCKUX BBIBOOOB;

— OOBACHATH HAay4YHBIC OCHOBBI Han0oee BaXKHBIX I[OCTI/I)KCHI/II\/’I COBPEMCHHBIX TCXHOHOFHﬁ,
HaImpuMmep, MpakKTUICCKOro UCII0JIb30BaHUA Pa3JIMYHbIX HCTOYHUKOB SOHCPIUHU HA OCHOBEC 3aKOHA IIpe
-~ BpalliICHUA U COXpPaHCHUA BCCX U3BCCTHBIX BUJI0OB OHCPIUH.

Kaxxaast u3 TeM JaHHOTO paszelia BKI0YaeT SKCIIEPUMEHTAIILHOE UCCIIeIOBaHUE 0000IIIAOIIEro
xapakrtepa. Pa3ien 3aBepiraeTcs MpoBeACHHEM TUArHOCTHYSCKON M OIEHOYHOM padOTHI 32 KypC OCHOBHOMU
TITKOJTBI.



IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

Nzyuenue yue6HOrO npeamera «@u3nKa» Ha ypoBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs JOHKHO
obecreynBaTh JOCTHKEHHE CIEAYIOUINX JINYHOCTHBIX, METAPEMETHBIX U MPEAMETHBIX 00pa30BaTeIbHbIX
pe3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI
Ilampuomuueckoe ¢ocnumanue:
— TPOSIBIIEHUE HHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHICKOHN (PH3MUECKON HAYKH;
— IICHHOCTHOE OTHOILIEHHE K JOCTH)KEHUSM POCCUICKUX YUEHBIX (DU3UKOB.
I'pasicoanckoe u 0yxoéHo-npascmeenHHoe 60Cnumanue:

— TOTOBHOCTb K aKTUBHOMY y4YacTHIO B 0OCYX/I€HUHU OOLECTBEHHO-3HAYMMBbIX U 3THYECKUX MTPOobIIeM,
CBSI3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JIOCTHKECHUN (PU3UKH;

— OCO3HAaHUEC BAXKHOCTHU MOPAJIIbHO-OTHYCCKHUX IMPHUHIUIIOB B ACATCIbHOCTH y‘IéHOl"O.
Icmemuueckoe eocnumanue:

— BOCHPHUATHE ICTETUYECKUX KauecTB (PU3NUECKOIN HAyKU: €€ TapMOHUYHOTO MOCTPOEHUS, CTPOrOCTH,
TOYHOCTH, TaKOHUYHOCTH.

H(EHHOCInM HAY4YHO20 NO3HAHUA:

— OCO3HAaHME [IEHHOCTU (PU3MYECKOI HAyKH KaK MOIIIHOT'O HHCTPYMEHTA MMO3HAHUS MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUM, BAXKHENIIEH COCTABIISIIOLIEH KYIbTYPbI;

— pa3BUTHE HAYYHOU JIF0O03HATEIHHOCTH, UHTEPECa K UCCIIEIOBATENbCKON eI TEIbHOCTH.
Dopmuposanue Kyabmypot 300p06ba U IMOUUOHATLHO20 O1A2ONONYYUA:

— OCO3HAaHME LIEHHOCTU 0€30M1acHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJOTMYECKOM MUDE,
BaKHOCTH TIPAaBUJI 0€30IMMaCHOTO MOBEICHUS Ha TPAHCIIOPTE, HA JOPOTax, C JIEKTPUUECKUM U TETTOBBIM
000pyIOBaHUEM B JIOMAITHUX YCIIOBUSX;

— c¢(hopMHUPOBAHHOCTh HaBbIKA PeIIEKCHH, IPU3HAHUE CBOETO MPaBa Ha OMMUOKY M TaKOTO *Ke MpaBa y
JPYroro 4eaoBeKa.

Tpyooeoe ¢éocnumanue:

— aKTHUBHOE YYacTHE B PEILIEHUH NMPAKTUYECKUX 3a/1a4 (B paMKax CeMbHU, IIKOJIbI, TOPOJa, Kpas)
TE€XHOJOTMYECKON M COLMAIIbHON HalpaBJICHHOCTH, TPEOYIOUINX B TOM YUCIIEe U PU3NYECKUX 3HAHUII;

— HUHTEpeC K MPAaKTHUYECKOMY H3Y4YEHHIO Mpodeccuid, CBSI3aHHBIX C PU3UKOM.
Jkonozuueckoe 6ocnumanue:

— OpHuCHTAlUHA Ha NPUMCHCHUC q)HSI/I‘ICCKI/IX 3HAHUM I peuICHUs 3a/1a4 B obiactu oxpy;xalomeﬁ
CpCabl, INIAaHUPOBAHUS MOCTYIIKOB U OLICHKU UX BO3MOXKHBIX IMOCJIEACTBHUI JJIs 01<py>1<arou1e171 CpCabl;

— OCO3HaHHE TNO0ATHHOTO XapakTepa IKOJIOTUYECKUX MPOOJIeM U MyTel UX PEIIeHUs.
Aoanmayusa 00yuarouiezoca K U3MEHAIUWUMCA YCA08UAM COUUATIbHOU U RPUPOOHOUL CPedbl:

— MOTPeOHOCTH BO B3aUMOJICHCTBUY MPHU BHIMOIHEHUN UCCIIETOBAHUI U TPOEKTOB (hHU3HUECKOI
HaIlPaBJIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JIPYTHX;

— IIOBBIIICHHUEC YPOBHMA CBOCH KOMIICTCHTHOCTH 4epe3 MPAKTHUYCCKYIO ACATCIbHOCTD,



— TOTPeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHHI, B TOM YucCie (HOPMYITHPOBAThH HIICH, MOHSTHS,
TUMOTE3bl O (U3NYECKUX OOBEKTaX U SBICHUSIX;

— OCO3HaHHE Ae(HUITUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 007aCTH (PU3UKY;
— TUIAHUPOBAHME CBOETO PA3BUTHS B MPHOOPETCHUN HOBBIX (PM3UUECKUX 3HAHUM;

— CTPEMIICHHUEC aHAJIM3UPOBATh U BBIABJIATH B3aUMOCBA3U IIPUPOIEL, 06HI€CTBa 1 3KOHOMHMKH, B TOM
YHUCJIC C UCIIOJIb30BAHUEM (bI/ISI/I‘leCKI/IX 3HaHHﬁ;

— OIICHKA CBOMX JICHCTBUM C yYETOM BIIMSHHS Ha OKPYKAIOIIYIO CPEIy, BOZMOMXKHBIX TJI00ATBHBIX
MOCJICICTBUM.
METAIIPE/IMETHBIE PE3YJIbTATDI

yHHBepcaJILHLIe NMo3HABATeJIbHbIE AeiicTBUS

ba3zoenie nocuueckue oeiicmeu:
— BBISABJIATH U XapaKTePU30BaTh CYLIECTBEHHbIE MPU3HAKN OOBbEKTOB (SIBICHUH);
— yCTaHaBIMBAaTh CYILIECTBEHHBINA MPU3HAK KJIacCU(PHUKAIIMN, OCHOBAHHUS JJIsl 000OIIEHUS U CPABHEHNUS,

— BBIABISTH 3aKOHOMEPHOCTH U TIPOTUBOPEYHS B PACCMATPUBAEMBIX (DaKTaX, JaHHBIX U HAOIIOACHUSX,
OTHOCSIINXCS K (PU3NUECKUM SIBIICHUSIM;

— BBIABJIATH NPUYIUHHO-CICACTBCHHBIC CBA3U ITPHU U3YYCHUHU (1)I/I3I/I‘~I€CKI/IX SIBIICHUI U IMponecCoB;
ACJIaTh BBIBOALI C UCITIOJIB30BAHUEM ACAYKTHBHBIX 1 HHAYKTUBHBIX YMOSaKHIOquHﬁ, BbIABHUI'ATh
THUITOTE3BI O B3aUMOCBA3AX (1)I/I3I/I'-I€CKI/IX BCJIMYHH,

— CaMOCTOSITEIIbHO BBIOUPATH CIIOCO0 perieHus yueOHol Gpu3nueckoil 3aauu (cpaBHEHUE HECKOIBKUX
BapHUaHTOB PELIEHHUs, BBIOOP Haubosee MOAXOIAIIEro C y4€TOM CaMOCTOSATENILHO BbIIEIEHHBIX
KPUTEPUEB).

ba3zoevie uccnedosamenvckue oelicmeust:
— HCIIOJIB30BAaTh BOIIPOCHI KAK HCCIIeN0BAaTEIbCKUM HWHCTPYMCHT I1O3HAHUS;

— MPOBOAUTH 10 CAMOCTOSATEIBHO COCTABIEHHOMY IUIaHY OIBIT, HECJIOKHBIN (PU3NYECKUIl
9KCIIEPUMEHT, HEOOJIbIIIOE HCCIe0BaHNE (PU3NUECKOTO SIBICHHUS,

— OLCHUBATb HA TPUMCHUMOCTb U JOCTOBCPHOCTH I/IH(i)OpMaHI/IIO, IMOJIYUCHHYIO B XOA€ UCCICAOBAHUA
HJIN SKCIICPUMCHTA,

— CaMOCTOSTENbHO (GOPMYITHUPOBAaTh 0000IIEHHUS 1 BBIBOBI IO PE3YJIbTaTaM MPOBEAEHHOTO
HaOJTI0ICHUS, OTIBITA, UCCIICIOBAHMUS;

— MPOrHO3UPOBATH BO3MOKHOC ,uanLHeﬁmee Pa3sBUTHC (I)I/I3I/ILICCKI/IX IpOIECCOB, a TAKKC BBIABUT'ATH
MMPEATIOJIOKCHUA 00 ux Pa3BHUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTax.

Paboma c ungpopmayueii:

— TMPUMEHSTH PA3JIMYHbIE METO/IbI, HHCTPYMEHTHI M 3aIIPOCHI TIPH MOMCKE U 0TOOpE MH(GOPMAITUU WITH
JAHHBIX C YIETOM MPEIOKEHHOW yIeOHOU (HU3NIECKOM 3a1auH;

— aHaJM3UpPOBaTh, CUCTEMATU3HPOBATh U UHTEPIIPETUPOBATH HH(DOPMAIHIO pa3IMYHBIX BUIOB U GOpM
IpeJICTaBICHHUS;

— CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (hOpMy IpecTaBiIeHUs HHPOPMALIUU U WILTIOCTPUPOBATh
pelaeMble 3a/1aui HECTIOKHBIMU CXeMaMHu, TuarpaMMaMu, HHOM rpauKoi U X KOMOWHAIMSMU.



YHuBepcaibHble KOMMYHHMKATHBHbBIE 1eliCTBUS

Obwenue:

— B X07ie 00CYyXJIeHHUs y4eOHOr0o MaTepuraia, pe3yJbTaToB Ja0OpaTOPHBIX padOT U MPOCKTOB 33/1aBaTh
BOIIPOCHI IO CYIIECTBY 00CYKIa€MOM TeMbI U BBICKA3bIBaTh UJICH, HAIICJICHHBIC HAa PEUICHHE 33]aud U
noJyiep)kaHue OJIaroXenaTeaIbHOCTH OOIICHHUS;

— COIIOCTAaBJIATH CBOU CYXXJICHUA C CYKACHUAMU APYTUX YHACTHUKOB Jualiora, 06Hapy)KI/IBaTB
pa3inunue u CXo0A4CTBO HOSHHHP'I;

— BBIPAXAaTh CBOXO TOYKY 3PCHHA B YCTHBIX U IMCbMCHHBIX TCKCTAX;

— TyOJIMYHO MPEJICTABIIATH PE3yJIbTaThl BHIIOTHEHHOTO (PU3UYECKOTO OIBITA (IKCIIEPUMEHTA,
UCCJIEI0BAHMUS, IPOEKTA).

Coemecmuasn desamenpbHOCHMb (COMPYOHUYUECMBO):

— TMOHUMATH U UCTIOJIB30BaTh MPEUMYIIECTBA KOMaH/HON ¥ MHIUBUyaIbHOW paOOThI IPH PEIICHUN
KOHKPETHON (PU3HUYECKOU MPOOIICMEI;

— IPUHUMATBb LCJIN COBMECTHOM ACATCIIbHOCTHU, OPIraHHU30BbIBATH JEUCTBUS MO €€ TOCTHIKCHUIO:

pacapeaciisaTb poJju, O6CY)K,Z[8.TB IIPOLECChI U PE3YyJIbTATHL COBMECTHOM pa6OTBI; O606IJ.[8.TB MHCHUA
HECKOJIBKHX HIO,HGI;'I;

— BBIIIOJHATH CBOKO 4aCThb pa6OTBI, AOCTHUTasdl KaUCCTBCHHOI'O pE3yJibTaTa 110 CBOEMY HAIIPABJIICHUIO U
KOOpAUHUDPYS CBOU JICHCTBUS C APYIruMHu 4JI€HaMH KOMaH/bI;

— OICHUBATh KAa4€CTBO CBOCT'O BKJIaJa B OGHIHﬁ IMPOAYKT IO KPUTCPHUAM, CAMOCTOATCIILHO
C(l)OpMy.HI/IpOBaHHbIM yY4aCTHUKaMH BSaHMOﬂeﬁCTBHH.

YHuBepcaibHble peryJiTUBHbIE 1€l CTBUS

Camoopzauusauu;l:

— BBISBJIATH MPOOIEMBI B )KU3HEHHBIX M YYEOHBIX CUTYAIUSAX, TPEOYIOUNX AJIs perieHus: GU3nIECKux
3HAHH;

— OPHEHTUPOBATHCS B PA3JIMYHBIX MOAXOAAX NPUHATUS PEIIEHUN (MHIUBUAYaIbHOE, IPUHATHE
pelIeHus B rpynie, NpUHITHE PEeIlIeHUI TPYIoi);

— CaMOCTOSITEIILHO COCTABJIAThH AJITOPUTM PELICHUsT (GU3NUECKOM 3a1aun WU IJIaHA UCCIICAOBaHUS C
y4ETOM MMEIOIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBATh MpeiaracMble
BApUAHThI PELICHUN;

— Jenath BIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.
Camoxonmpons (peghrexcus):
— J1aBaTh aJIEKBATHYIO OIICHKY CUTYyaIlMH W TIpeIaraTh iaH e€ n3MEHEHHUS;

— OOBSICHATH MPUYMHBI JOCTHXKEHHSI (HETOCTUKEHUS) PE3yJIbTaTOB JIEATENbHOCTH, 1aBaTh OLIEHKY
NPUOOPETEHHOMY OTIBITY;

— BHOCHUTDH KOPPCKTUBLI B ACATCIBHOCTD (B TOM YHCJIC B XO/J BBIITOJTHCHUA (pI/ISI/IquKOFO HCCICA0OBaHUA
NN npoeKTa) Ha OCHOBC HOBBIX O6CTOHT€HBCTB, N3MCHUBIINXCA CI/ITyaI_II/II\/'I, YCTAHOBJICHHBIX OIJ_II/I6OK,
BO3HHUKIIIHNX TPYI[HOCTCI\/'I;

— OICHUBATb COOTBETCTBUEC PE3YyJIbTaTa HCIU U YCIOBUAM.

3M0l(ll0HaJleblﬁ UHmMeliekm:



— CTaBUTh ce0s1 HA MECTO JIPYTOro YeIOBEKa B XOJI€ CIIOpa HIIM IUC KyCCUU HAa HAYYHYIO TEMY,
[IOHUMAaTb MOTUBBI, HAMEPEHHUSI U JIOTUKY JPYTOro.

Ilpunamue cedn u opyaux:

— TpU3HABaTh CBOE MMPABO Ha OMIMOKY NPU PEHICHNU (PU3UUECKUX 3a/1a4 WIN B YTBEPKACHUAX HA
Hay4HbIEC TEMBI U TAKOE XK€ IIPABO IPYroro.

INPEAMETHBIE PE3YJIBTATDI

7 KJIACC

[IpenmeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaXkaTh C(HOPMHUPOBAHHOCTD Y 00YYaIOMIUXCsA
YMEHUM:

— HCHOJIB30BaTh NOHATHSA: QU3MYECKHE U XUMHUYECKHE SIBICHUS; HAOIIOICHUE, SKCTIEPUMEHT, MOJIEIb,
THITOTE3a; €AMHUIBI PU3NIECKUX BEJIIMYMH; aTOM, MOJIEKYJIa, arperaTHbIe COCTOSHHS BEIIECTBA
(TBEpHOE, )KUJKOE, ra3000pa3HOE); MEXAHUYECKOE JIBUKEHUE (PaBHOMEPHOE, HEPAaBHOMEPHOE,
HPSMOJIMHEHHOE), TPAeKTOPUS, paBHOJICHCTBYOMIAs CHJl, Aedopmanus (yrpyras, IiacTH4eckas),
HEBECOMOCTH, COOOIIAIOIINECS COCY/IbI;

— paznuyath sBieHus (AudQy3us; TenI0BOe IBUKEHUE YACTUL] BEIIECTBA; PABHOMEPHOE IBUKECHUE;
HEpPaBHOMEPHOE JBUKECHUE; HHEPLIUS; B3aUMOJCHCTBHE TEJ; PABHOBECUE TBEPABIX TEJI C 3aKPEIUVIEHHON
OCBbIO BpALIECHUS; IIepeaya AaBJICHUs TBEPIBIMU TEIaMHU, KUAKOCTIMHU U Ta3aMH; aTMoc(epHoe
JlaBJIEHHUE; IUIaBaHUE TEJ; NPEBPALCHUs MEXaHHMUECKOW 3HEpPruu) IO ONHCAHUIO UX XapaKTEPHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOMIUX JTaHHOE (PU3UUECKOE SBICHNUE;

— PpacHo3HaBaTh IMPOSBICHHUE M3YUYECHHBIX (DPU3MUYECKHUX SIBICHHH B OKPY’KAIOLIEM MHUPE, B TOM YHCIIe
¢uznyecKue SIBICHUS B IPUPOJE: IPUMEPDI IBHIKEHUS C PA3IMYHBIMU CKOPOCTSMH B KUBOM U HEXUBOU
IpUPOJIE; NeCTBUE CUIIBI TPEHUSI B IPUPOJIE U TEXHUKE; BIUSHUE aTMOC(HEPHOTO JTaBJIECHUS HA HKHUBON
OpraHu3M; IIaBaHUE PbIO; phIYary B TEJIE YEIOBEKa; IPU ATOM NEPEBOANTH MPAKTUUECKYIO 3a/1a4y B
y4eOHY10, BBIACIAT CYIIECTBEHHbIE CBOMCTBA/PU3HAKN (PU3NYECKUX SBJICHUM;

— OMNMCHIBATh U3YUYEHHBIE CBOICTBA TEN U (PU3NYECKHE SBJICHUS, UCTIOIb3YS GU3NUECKUE BEIUYUHBI
(mMacca, 00BbEM, TNIOTHOCTD BELIECTBA, BPEMsl, TyTh, CKOPOCTh, CPETHSS CKOPOCTh, CHJIAa YIIPYTOCTH, CHJIa
TSKECTH, BEC TeJla, CUJIa TPEHUs, JaBiieHue (TBEPAOTO Tema, HUJIKOCTH, Ta3a), BRITAJIKUBAIOIIAs CHIa,
MeXaHH4YecKasi paboTa, MOIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KOG (HUIIMEHT MOJIE3HOTO JIeHCTBUA
MEXaHHU3MOB, KHHETUYECKas ¥ MOTEHIMaJIbHAsl SHEPT U ); IPU ONKMCAHUU MPABUIBHO TPAKTOBATH (HU3H -
YECKHMI CMBICI UCTIOJIb3YEMBIX BEJTMUNH, UX 0003HAUEHUS U €AMHULBI (PU3NYECKUX BETUYMH, HAXOAUTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BETUYUHY C JPYTUMH BETMYMHAMM, CTPOUTH TpapUKH
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIHUNH;

— XapaKTepH30BaTh CBOWCTBA TeJ, (PU3NYECKHE SBICHUS U MPOLECCHI, UCIOIb3YsI IPaBHiIa CIOKEHHUS
cuJ1 (BOJIb OJJHOM IpsIMON), 3aK0H 'yka, 3akoH [lackans, 3akoH Apxumena, IpaBUI0 PpaBHOBECHUS
pruara (6J10Ka), «30JI0TO€ MIPABUIIO» MEXAHUKH, 3aKOH COXPaHEHHS] MEXaHUYECKON SHEPTHH; IPH 3TOM
JTaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3aIIUCHIBATh €r0 MAaTEMATUYECKOE BHIPAXKEHUE;

— OOBSICHATH PU3NUECKUE SBICHMS, MPOLECCH U CBOWCTBA Tell, B TOM YHCIE U B KOHTEKCTE
CUTyaluil IPAKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BbIABIATH IPUYMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH
00BsicHEeHHE U3 1—2 JIOTHYECKUX 1IAroB ¢ ONMopoil Ha 1—2 W3y4YeHHBIX CBOMCTBA (PU3NYECKUX SIBIICHUH,
bu3nyecKuX 3aKOHa WU 3aKOHOMEPHOCTH;



— pemiath pacyéTHbIE 3a7a4u B |—2 1ecTBUS, UCIIONIb3YS 3aKOHBI U (POPMYIIbI, CBSI3bIBAIOIIIE
(busznyecKre BEIMYUHBI: HA OCHOBE aHANIM3a yCIOBUS 334 3alMChIBATh KPATKOE YCIOBHUE, MO/



CTaBIATH (PU3UUECKUE BETMUUHBI B (POPMYJIBI M IPOBOIUTH PacuéThl, HAXOAUTH CIIPAaBOYHBIC IaHHbIC,
HEOOXOIMMBIE JIJIsl pEIICHUS 3a/1a4, OLIEHUBATh PEaJTMCTUYHOCTD MOMYYSHHOH (pr3nyeckoi BEIMUHMHBL,

— Ppacmo3HaBaTh MPOOIEMBbI, KOTOPbIE MOKHO PEIIUTH MTPH MOMOIIU (PU3UUIECKUX METOJIOB; B ONMCAHUH
MCCJIEIOBAHMSI BBIJEIIATDH IIPOBEPSAEMOE MIPEAIIONIOKEHHUE (TUIIOTEY ), Pa3jinyaTh U HHTEPIPETUPOBATH
NOJTYYCHHBIH Pe3yJbTaT, HAXOAUTH OUIMOKU B XOJI€ OMBITA, JIEJIaTh BHIBOJIBI IO €r0 Pe3yJIbTaTaM;

— MPOBOAUTH ONBITHI 110 HAOTIOACHUIO (PUBNYECKUX ABJICHUN WM (PU3NYECKUX CBOMCTB Tell:
dbopMynupoBaTh MPOBEPSEMBIE MTPEIOI0KEHUSI, COOUPATh YCTAHOBKY U3 MPEATIOKEHHOT0 000py10Ba
-~ HUS, 3alMCHIBATh XOJI OMbITa U (POPMYITHPOBATH BHIBOL;

— BBINIOJHSATH MPSMbIC H3MEPEHUS PACCTOSHUS, BPEMEHH, MAaCCHI Tela, 00bEMa, CHITBI U TEMIIEPATYPhI
C WCIIOJIH30BAaHUEM aHAJIOTOBBIX M U(DPOBBIX MPUOOPOB; 3aMKMCHIBATEH TTOKA3aHUS PUOOPOB C yIETOM
3aJIaHHON a0COJIFOTHOW MOTPEITHOCTH U3MEPCHUIA;

— MPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PM3NYECKOM BETUYHUHBI OT APYTOM ¢
HCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCIMOCTH YT PABHOMEPHO JABIKYIIETOCS Tela OT BpeMEHU
JIBYDKEHUS TeJla; CHUIIBI TPEHUS CKOJILKEHUS OT Beca Tella, KayecTBa 00padOTKHM MOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CUJIbl TPEHUS OT ILIOIIAIA COPUKOCHOBEHUS TEN; CHIIbI YIIPYTOCTH OT YIJIMHEHUS
IPYKHUHBI; BHITAJIKUBAIOIIEH CHIIBI OT 00BbEMA NMOrpy>KEHHOM YacTH TeJla U OT INIOTHOCTH JKUIKOCTH, €€
HE3aBHCHMOCTH OT IUTIOTHOCTH Tejia, OT MIyOHHBI, HA KOTOPYIO MOTPYKEHO TeJO0; YCIOBUMN TIaBaHUS Te,
YCIIOBHIA PaBHOBECHS pblyara u 0JI0KOB); Y4aCTBOBAThH B INIAHUPOBAHUN Y4EOHOTO UCCIIETOBAHMSL, COOH
paTh YCTAaHOBKY U BBIMOJIHATH U3MEPEHUS, CIIeys MPEATI0KEHHOMY IUIaHy, PUKCUPOBATH PE3yIbTaTh
MOJYYCHHOM 3aBUCUMOCTH (PM3UYECKUX BETMYUH B BUC MPEUIOKEHHBIX TaOJIHIl U TPaHKOB, AeTaTh

BBIBOJBI ITO PE3YyJIbTaTaM UCCJIICAOBAHUS

— MPOBOAUTH KOCBEHHBIE U3MEpEHUs (PU3NUECKUX BEMYMH (IJIOTHOCTH BEIIECTBA KUIKOCTH U
TBEPAOrO TENA; CUJIa TPEHUS CKOJIBKEHHUS; JaBJICHUE BO3/lyXa; BBITAJKUBAIOIIAs CUJIa, JEHCTBYIOIAA HA
MOTPY>XKEHHOE B KUJKOCTH TEJI0; KOIPDHUIIMEHT MOJIE3HOTO ACHCTBUS MTPOCTHIX MEXAHU3MOB), CIIETYsI
MPEJI0KEHHOW HHCTPYKIIUMU: TIPU BBITIOJHEHUH U3MEPEHUI cOOMpPaTh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIYUCIIATh 3HAYEHUE UCKOMOW BEITUYUHBIL;

— co0oaTh MpaBUiIa TEXHUKU 0€30MaCHOCTH IpU paboTe ¢ 1abopaTOpHBIM 000y I0BaHUEM;

— YKa3bIBaTh NPUHLHUIIBI AEHCTBUS MPUOOPOB U TEXHUUECKUX YCTPOUCTB: BECHI, TEPMOMETD,
JTMHAMOMETP, COOOLIAIOIIUECS COCY Ibl, OapOMETp, pbIuar, MOBM>KHBIM U HETTOIBUKHBIHN OJIOK, Ha
-~ KJIOHHAs TJIOCKOCTb;

— XapaKTepH30BaTh MPUHIMIIBI IEHCTBUS M3YUYEHHBIX NPHOOPOB U TEXHUUECKUX YCTPOUCTB C OMOPOI
Ha UX ONMCaHUs (B TOM YMCJe: MOAUIMITHUKH, YCTPOWCTBO BOJONPOBO/IA, THIPABIMUECKUH Mpecce,
MaHOMETp, BEICOTOMEP, MOPIIIHEBOH HACOC, apEOMETP), UCTIOIb3Ys 3HAHUS O CBOMCTBAX (PU3UUECKUX
ABJIEHUHN ¥ HEOOXO0AUMbIe (PU3NYECKUE 3aKOHBI U 3AKOHOMEPHOCTH;

— MPUBOJUTH MPUMEPHI / HAXOAUTH HHPOPMAITUIO O IPUMEPAX MPAKTUYECKOTO UCTIOIH30BAHHUS
bu3nYeCKUX 3HAHHUI B MOBCETHEBHOM JKU3HU IS 0OecrieueHus: 6€30MacHOCTH P 0OpaIIeHu! ¢
npruOoOpaMu U TEXHUYECKUMH YCTPONCTBAMU, COXPaHEHHsI 3J0POBBS i COOMIOICHUS HOPM
9KOJIOTMYECKOr0 IOBEJICHUS B OKPYXKAIOIIeH cperie;

— OCYUICCTBJIATH OT60p HCTOYHHUKOB I/IH(I)OpMaI_II/II/I B CCTHU I/IHTepHCT B COOTBCTCTBHHU C 3aJaHHBIM
IMOUCKOBBIM 3aIllpOCOM, Ha OCHOBC UMCIOIINXCS 3HAHUH U HYTéM CpaBHCHHA PA3JIMIHBIX HCTOYHHKOB
BBIACIIATDH I/IH(I)OpMaI_[I/IIO, KOTOpas ABJIACTCA HpOTPIBOpG‘-IPIBOﬁ WJIA MOXKET OBITh HCHOCTOBepHOﬁ;

— HCIOJIb30BaTh MIPU BHITIOJHEHUH YUEOHBIX 3aJJaHUI Hay4YHO-TIOMYJISPHYIO JTUTEPATYPY PUINUECKOTO



COJIepKaHusl, CIIPaBOYHbIE MaTEpHAJIbI, pECYPCHI ceTH VIHTepHET; BiIaaeTh NpUEMaMH KOH -
CIEKTUPOBAHUSA TEKCTA, MpeoOpa3zoBaHus HHPOPMAIIMK U3 OJHON 3HAKOBOI CUCTEMBI B IPYTYIO;

— co037aBaTh COOCTBEHHBIE KPATKHE MUCHMEHHBIE U YCTHBIE COOOIICHHS Ha OCHOBE 2—3 UCTOYHUKOB
uH(popMauu GU3NYECKOTO COACPKAHUS, B TOM UKCIe MyOJINYHO JesiaTh KpaTKue COOOIICHHS O
pe3ylibTaTax MPOEKTOB WM YUeOHBIX UCCIEAOBAHUN; TPU STOM IPAMOTHO MCIOJI30BaTh U3YUYECHHbII
MNOHSTUIMHBIN anmapar Kypca QU3UKH, COPOBOXKAATH BBICTYIUJICHHUE MTPE3EHTAIIUEIH;

— IIPU BBIIOJHCHHUHU y‘-Ie6HBIX IMPOCKTOB U HCCIIeJOBaHUH pacnpeacisaTb 00s13aHHOCTH B Tpynric B
COOTBETCTBHHU C ITIOCTABJICHHBIMHU 3aJadyaMiu, CJIICAUTH 3a BBIIIOJTHCHHUEM IIJIaHA ,Z[GI‘/'ICTBI/II\/'I, aJICKBAaTHO
OLICHUBATh COOCTBEHHBIH BKJIaad B ACATCIBHOCTD I'PYIIIIbI; BBICTPAMBATh KOMMYHHUKATUBHOC
BSaHMO,Z[efICTBHe, YUUThIBAsA MHCHHUE OKPYXAIOMIUX.

8 KJIACC

[IpenmeTHbIe pe3yabTaThl HA 0230BOM YPOBHE JIOJDKHBI OTPaXaTh COPMHUPOBAHHOCTD Y 00yUaAIOIIUXCS
YMEHUN:

— MHCIIOJIBb30BaTh MIOHATHS: Macca U pasMepbl MOJIEKYJI, TEIJIOBOE ABUKEHUE aTOMOB U MOJIEKYIL,
arperatHble COCTOSIHUS BELIECTBA, KPUCTAINIMYECKUE U aMOP(HbIE TeJla, HACHIILIEHHBIM U HEHACHI -
LICHHBIN [1ap, BIaXKHOCTh BO3/1yXa; TEMIIEpPAaTypa, BHYTPEHHSIS SJHEPTUs, TEIUIOBOW JBUTATENb;
AJIEMEHTAPHBIN NIEKTPUYECKUH 3apsi]l, JJIIEKTPUUECKOE I10JIE, IPOBOJIHUKYU U TUDJIEKTPUKH, ITIOCTOSHHBIN
3JIEKTPUYECKUN TOK, MArHUTHOE I10JI€;

— pa3nuuaTh SBJIeHUs (TEIIOBOE paclMpeHHe/ckaTue, Teronepeaaya, TeIoBOe paBHOBECHE,

CMauMBaHUE, KallWJUISIPHBIE SIBJICHUS, UCIIAPEHUE, KOHICHC AL, IIJIABJICHUE, KPUCTAIIIU3a s

(oTBepaeBaHKE), KUTICHHE, TEIIOoNepeadya (TeIIONPOBOIHOCTh, KOHBEKIIHS, U3TyUEHHUE); AICKTPHU3AIU

T€JI, B3aUMOJICUCTBUE 3apSA0B, AEHCTBUS AIEKTPUUIECKOTO TOKA, KOPOTKOE 3aMbIKAHUE, B3aUMOJICHCTBUE

MarHuTOB, ICUCTBUE MAarHUTHOTO TIOJISI HA MPOBOJHUK C TOKOM, SJIEKTPOMArHUTHAs MHAYKIIUS) TIO OTTH
- CaHWIO WX XapaKTePHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (Pr3nvecKoe

SIBIICHWE;

— Ppacrmo3HaBaTh MPOSBICHHWE M3YUYEHHBIX (PU3MUECKUX SIBJICHUI B OKpY>KaloLIeM MUpE, B TOM YHUCIIe
q)HSI/I‘IGCKI/IC ABJICHUSA B IPUPOJAC: MOBECPXHOCTHOC HATSXKCHUC U KATUJJIAPHBIC ABJICHHWA B IIPHUPOAC,
KpUCTAJIJIBI B IpHUpoie, n3inyuyeHre ComHIla, 3aMep3aHue BOA0EMOB, MOpPCKHE OpH3bl, 00pa3oBaHUE
POCKEI, TYyMaHa, UHEs, CHETa,; SJICKTPUYCCKUC ABJICHUA B aTMOC(bepe, SJICKTPHUYCCTBO KHBBIX OPTaHU3MOB;
MarHuTHOE 1oJie 3eMIIH, Jpeid Moo coB, poJib MAarHUTHOT'O TOJIS JJIs )KU3HU Ha 3emJie, MOJISIPHOe CU

- siHUE; TIPH 3TOM IEPEBOJIUTH MPAKTUUYECKYIO 33]]auy B yUeOHYI0, BBIIEATH CYIIECTBEHHBIE

CBOMCTBa/MpU3HAKU (PUBNUECKUX SBIICHUN;

— OMHCHIBATh U3YUEHHBIE CBOICTBA TEN U (PU3NUECKUE SABJICHUS, UCTIONIb3YS GU3NUECKUE BEITUYUHBI
(TemmepaTypa, BHYTPEHHSS SJHEPTUsl, KOJIMUYECTBO TEIUIOTHI, YeIbHas TeINIOEMKOCTh BELECTBA,
yZienbHas TeIyIoTa IJIaBJIeHUs, yAelbHas TeIIoTa Mapoodpa3oBaHus, yAeIbHas TEMI0Ta CTOPaHHs
TOIINBA, KOA(PPUIIUEHT MOJIE3HOTO JEHCTBHS TEIJIOBOM MAlllMHbI, OTHOCUTENIbHAS BIQXKHOCTh BO3/1yXa,
IEKTPUYECKUH 3apsizl, CUIIa TOKA, SJIEKTPUUECKOE HANIPSKEHHUE, COIPOTUBIIEHUE MIPOBOIHUKA, YIEIbHOE
COTIPOTHUBIIEHHUE BEIIECTBA, pad0Ta U MOILTHOCTh AIEKTPUUYECKOTO TOKA); MPU ONMHUCAHUU MPABUIBLHO
TPaKTOBATh (PU3MUYECKHUI CMBICI UCTIOIb3YEMBIX BEJIMUHH, 0003HAYEHUS U €AMHULBI (PU3HUECKUX
BEJIMYMH, HAXOAUTh (DOPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3NUECKYIO BETUUYHUHY C IPYTUMH BETUYMHAMU,
CTPOUTH TPaPUKHU U3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYHH;

— XapaKTepu30BaTh CBOWCTBA Tell, GU3MUECKUE SIBJICHHSI U MIPOLIECCHI, UCIIONB3Ysl OCHOBHBIE
MOJIO’KEHUS MOJIEKYJISIPHO-KUHETHYECKON TEOPUH CTPOEHUS BEIIECTBA, IPUHIIMII CYTIEPIIO3UIINH MTOJIeH



(Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEeHHUs 3apsA/a, 3akoH Oma J1s ydacTka Lemnu, 3akoH J[oys -
Jlenia, 3aKOH COXpaHEHUs YHEPTUH; IPU ITOM JaBaTh CIOBECHYIO (POPMYIHUPOBKY 3aKOHA U 3alHCHIBATh
€ro MaTeMaTU4YeCKOe BhIPAKEHUE;

— 00BACHATH (hU3MUECKHE TIPOIECCH M CBOWCTBA TEJ, B TOM YUCJIC U B KOHTEKCTE CUTYAIIHiA IPAKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa: BBISBISITh IPUIUHHO-CIICICTBEHHBIC CBSI3U, CTPOUTH 00BsC - HeHue u3 |
- 2 JIOTUYECKHUX II1aroB C OMOPOM Ha 1 - 2 W3yUEHHBIX CBOMCTBA (PU3NUYECKUX SBIICHUM, (PU3NIECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTE; peraTh pacu€THbIC 3a7a4u B 2 - 3 1eHCTBUS, UCTIOIb3YS 3aKOHBI U
(dbopMyIIbI, CBS3BIBAMOIINE (PM3HMUECKHE BETMUMHBI: HA OCHOBE aHAIIM3a YCIIOBUS 33a]]a4d 3allHChIBATh
KpaTKO€ YCJIOBUE, BBIABIIATH HEJJOCTATOK JaHHBIX JJIsl PELIECHUS 3a7auu, BBIOUPATh 3aKOHBI U (POPMYJIBL,
HE0OXO0UMBbIE Ui €€ pelIeHH s, IPOBOJUTh pacU€Thl U CPAaBHUBATH MOJIYyYECHHOE 3HaYeHHE (PU3NUECKON
BEJIMUMHBI C U3BECTHBIMH JIaHHBIMH;

— pacino3HaBaTb HpO6JIeMbI, KOTOPBIC MOKHO PCIIWTDH IIPU ITOMOIIH CI)I/I3I/I‘ICCKI/IX MCTOOB; UCIIOJIB3Y
OIMMUCAHUC UCCIICAOBAHMS, BBIACIIATE IPOBCPACMOC NMPCATIIOIIOKCHNUEC, OICHUBATL ITPABUJIBHOCTDL ITOPAAKA
IMMPOBEACHUA UCCIICA0BaHNUsA, ACJIaTh BbIBOIBI,

— MPOBOAUTH ONBITHI 110 HAOTIOACHHUIO (PU3NYECKUX SABICHUN WK (PU3UUYECKUX CBOWCTB Tell
(KanWIISIpHBIE SIBJICHHSI, 3aBHCUMOCTh JIaBJICHUS BO3AyXa OT €ro 00bEéMa, TeMIepaTyphl; CKOPOCTH PO

- 11ecca OCThIBaHMsI/HArpeBaHUs MPU U3TYUYEHUH OT IIBETa U3y Yarollel/IOrI0MaoNIei MTOBEPXHOCTH;
CKOpPOCTb MCHIaPEHUs BOJBI OT TEMIIEPATYPHI )KUAKOCTH U IUIOLIAAU €€ IOBEPXHOCTH; JICKTPU3ALUS TEI
Y B3aUMOJICVICTBUE JICKTPUUECKHUX 3aPSAA0B; B3aUMOICHCTBUE MOCTOSTHHBIX MArHUTOB, BU3Yyalnu3alus
MarHUTHBIX MOJIEW MMOCTOSTHHBIX MarHUTOB; ACHCTBUS MarHUTHOT'O MOJIS HA IPOBOJIHHUK C TOKOM,
CBOICTBA AJIEKTPOMArHuTa, CBOMCTBA ANEKTPOABUTATENSI IOCTOSHHOTO TOKA): (OPMYyJIUPOBAThH
MIPOBEPSIEMbBIC MTPEATIONOKEHUS, COOMPaTh YCTAHOBKY U3 MPEJI0KEHHOTO 000pYA0BaHUS; OMTMCHIBAThH
X0/l OTIbITa U (POPMYITHPOBATH BHIBOIBL;

— BBINOJHATH NPSIMbIE U3MEPEHUSI TEMITEPATYPbl, OTHOCUTEIBHOM BIIaKHOCTH BO3/1yXa, CUJIbI TOKA,
HANPSDKEHUS C UCTIOIb30BAaHUEM aHAIOTOBBIX MTPUOOPOB U TATYMKOB (PU3NYECKUX BETUUHMH; CPAaBHUBATH
pe3yabTaThl U3MEPEHUH C YUETOM 3aJaHHOM aOCOMIOTHOM MOTPEIIHOCTH;

— TPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJIHOM (PU3NUYECKON BETUYHMHBI OT APYTOH C
UCTIONIb30BaHUEM MPSMBIX U3MEpPEHUH (3aBUCIMOCTh COIIPOTUBIIEHHUS MPOBOIHUKA OT €T0 JUIUHBI,
IJIOIA U TIOTIEPEYHOT0 CEUEHHSI U YJIEIbHOTO CONPOTUBIICHUS BELIECTBA MPOBOJIHMKA; CUJIBI TOKA,
UJIYIIEro Yepe3 MPOBOIHUK, OT HAMIPSIKEHHUS Ha TTPOBOIHUKE; UCCIIEIOBAHUE TTOCIIEI0BATEILHOTO U 1A
-~ paJIEIbHOTO COETMHEHU I MPOBOJHUKOB): MJIAHUPOBATh MCCIIEOBaHKE, COOMpaTh YCTAaHOBKY U
BBITIOJTHATH U3MEPEHUS, CIIEYS MPEATI0KEHHOMY TUTaHy, PUKCUPOBATH Pe3yIbTaThl MOTyUEHHOM
3aBUCHMOCTH B BHJI€ TaOJIHI] U TPauKOB, JIeTaTh BBIBOJIBI IO PE3YIbTaTaM HUCCIICIOBAHMS;

— TPOBOJUTH KOCBEHHbIE U3MEPEHUS PU3UUECKUX BETHUUH (yIebHAas TEIJI0OEMKOCTD BEIIEeCTBa,
COIIPOTHBIIEHUE NTPOBOIHUKA, pab0Ta U MOIIHOCTb AJIEKTPUUYECKOTO TOKA): TNIAHUPOBATh U3MEPEHUS,
coOuparTh SKCIIEPUMEHTAIILHYIO YCTAaHOBKY, CJeys MPEIJIOKEHHON HHCTPYKIIUHU, U BBIYUCTISATh
3HA4YECHHE BEJIIMYNHBIL;

— Cco0oaaTh MpaBUiIa TEXHUKK 0€30MaCHOCTH IpU paboTe ¢ 1abopaTOpHBIM 000y I0BaHUEM;

— XapakTepu30BaTh MPUHIUIIBI JEHCTBUS HW3YUYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOH
Ha UX ONMCaHUs (B TOM YHCJIE: CUCTEMa OTOIJICHUS IOMOB, TUTPOMETP, MapoBasi TypOMHA, aMIIEpMETD,
BOJIbTMETP, CYETUUK AIEKTPUUECKON SHEPTUH, SJIEKTPOOCBETUTENbHBIE TPUOOPHI, HarpeBaTeIbHbIE
ANEKTPONPUOOPHI (IPUMEPHI), HIEKTPUUECKUE MTPETOXPAHUTENH; SJIEKTPOMArHUT, 3JIEKTPOIBUTATEIb
MOCTOSIHHOTO TOKa), UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PM3NYECKHX SIBICHUHN U HEOOXOIUMbIE
(du3nyeckne 3aKkOHOMEPHOCTH;



— pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOUCTBA U U3MEPUTEIIbHBIE IPUOOPHI IO CXEMaM U
CXEMaTUYHBIM PUCYHKaM (>KMJIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTaATEND
BHYTPEHHET0 CTOPaHUs, JIEKTPOCKOII, PEOCTAT); COCTABIISATh CXEMBI 2JIEKTPUUECKHX IIeTeil ¢
MoCJeI0BaTEIbHBIM U MapajieIbHbIM COETUHEHUEM JIEMEHTOB, pa3jinyas yCJIOBHbIE 0003HAUCHUS
AJIEMEHTOB 3JIEKTPUUECKUX LIETIEH;

— MPUBOJUTH MPUMEPHI/HAXOUTh HH(POPMAIIHIO O IPUMEPaX MPAKTUISCKOTO UCIIOJIb30BAHUS
(bu3MYECKUX 3HAHWI B MMOBCETHEBHOM XKU3HU ISl 0OecrieueHus 6€30MacHOCTH TIPH 0OpaIIeHu! ¢ Iprudo

- paMHM U TEXHHYECKUMH YCTPONCTBAMHU, COXPAHCHHS 3JIOPOBBS U COOJIOICHUS HOPM
9KOJIOTUYECKOTO IOBE/ICHUS B OKPYXKAKOIIEH cpelie;

— OCYHIICCTBIISATh TMOUCK WHpOpMAuu (HU3MYECKOTO Ccojepkanus B ceTu IHTepHET, Ha OCHOBE
UMEIOUINXCS 3HAHUN U MyTEM CpaBHEHUS JOIMOJHUTEIbHBIX HCTOUHUKOB BBIICATH HHPOPMAIHIO,
KOTOpasi SIBJISETCS MPOTUBOPEUUBOI HIIM MOKET ObITh HETOCTOBEPHOM;

— HCIOJIb30BaTh IIPU BHIIOJHEHUH YUEOHBIX 3aJJaHUI HayYHO-TIONYJISIPHYIO JIUTEPATYPY PUINUECKOTO
COJIepKaHus, CIIPAaBOYHbBIC MaTEPHUAJIb, pecypcsl cetu IHTepHeT; BIaaeTh NpuéMamMmu
KOHCIIEKTUPOBAHMsI TEKCTa, peoOpa3oBanHus HH(POpMAIK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

— co3JaBaTh COOCTBEHHbIE TMCHbMEHHBIE U KPAaTKUE YCTHbBIE cOOOIEeH!s, 000011ast nH(pOpMaLHIO U3
HECKOJIbKUX UCTOYHUKOB (PM3MYECKOr0 COEPKaHMs, B TOM YHCIIE yOJINYHO MPEACTABIATh PE3yIbTaThl
IIPOEKTHOM WJIM MCCIIEN0BATENBCKON AEATEIbHOCTH; IIPU 3TOM I'PAMOTHO MCIIOJIb30BaTh U3y4YE€HHBIN
NOHATUIHBIN anmapaT Kypca (U3HKH, COMTPOBOXKIATH BHICTYIIJICHUE TIPE3CHTAINEH;

— IIPHU BBIIIOJHCHUHU y‘IG6HBIX IIPOCKTOB U I/ICCJ'IG,I[OBaHI/Iﬁ (I)I/I3I/I‘ICCKI/IX IIpoueCcCoB pacClpCaACIATh
0053aHHOCTHU B rpyniie B COOTBETCTBHUU C ITOCTABJICHHBIMU 3ala4aMu, CJICANUTD 34 BBIIIOJIHCHUCM I1JIaHA
I[GflCTBHfI H KOPPECKTHUPOBATH €TI0, AACKBATHO OLICHHUBATDH COOCTBEHHBIN BKJIaA B ACATCIIbHOCTD I'PYIIIIbI;
BBICTPAaNBAaTb KOMMYHHUKAaTUBHOC BBaHMOHeﬁCTBHe, IPOABJIAA TOTOBHOCTD pa3pCliaTh KOH(i)J'II/IKTI)I.

9 KJIACC

[IpenmeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPaXxaTh CHOPMUPOBAHHOCTD y 00YYAIOMIUXCS
YMEHHMN:

— MHCIIOJIB30BaTh MOHATHS: CUCTEMA OTCUYETA, MATEPUAIIBHAS TOYKA, TPACKTOPHSL, OTHOCUTEIBHOCTD
MEXaHUYECKOTr0 JIBUKEHUS, nepopmanus (ynpyras, iiacTudeckasi), TpeHue, IEeHTPOCTPEMHUTENIbHOE
YCKOpEHUE, HEBECOMOCTb U MEPETPY3KH; LIEHTP TSHKECTH; aOCOIIOTHO TBEPIOE TEJI0, EHTP TAKECTH
TBEP/OrO Tella, paBHOBECHE; MEXaHUYECKUE KOJIeOaH!s U BOJIHBI, 3BYK, HHPPa3BYK U yJIbTPa3BYK;
3JIEKTPOMArHUTHBIE BOJIHBI, LIKaJIa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JIaIbHO30PKOCTH,
CHEKTPBI UCITYCKaHUS U MOTJIONIEHHS; aib(a, 6eTa 1 raMMa-u3IydeHus, U30TOIbI, SiAepHast SHEPreTUKa;

— pa3nuuaTh SABJICHMS (PABHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHENHOE IBUKECHHUE,
PaBHOYCKOPEHHOE MPSAMOJIMHEHHOE TBM)KEHUE, CBOOOIHOE Ma/IEHUE TeJl, PABHOMEPHOE JIBUKEHHUE 110
OKpPYXHOCTH, B3aUMOJIEUCTBUE Tell, peaKTUBHOE JIBI)KEHUE, KoJie0aTelIbHOe IBHKEHHE (3aTyXarolue 1
BBIHY>KJICHHbIE KOJIe0aHMs), PE30HAHC, BOJIHOBOE JIBXKEHHE, OTPAKEHHE 3BYKa, IPSIMOIMHEHHOE
pacnpocTpaHeHHe, OTPAKEHHUE U MPEIOMIICHHE CBETA, II0JTHOE BHYTPEHHEE OTPaKEHUE CBETA,
pasiioskeHue OesIoro cBeTa B CHEKTP U CIOKEHHE CIIEKTPAIbHBIX IIBETOB, TUCIIEPCHS CBETA,
€CTECTBEHHAsl PaIM0aKTUBHOCTh, BOSHUKHOBEHHE JIMHEWYATOr0 CIIEKTPa U3JTy4eHHs1) IO OMMCAHUIO UX
XapaKTePHBIX CBOICTB U HA OCHOBE OMBITOB, JEMOHCTPUPYIOIIUX JAHHOE (PU3NYECKOE SIBIICHUE;

— paciio3HaBaTh MPOABJICHUC HU3YUCHHBIX (I)I/I3I/IHCCKI/IX SIBIICHHUI B OKpYyIKaromem Mupe (B TOM YHUCIJIC
(1)I/IBI/I‘I€CKI/IC ABJICHUS B IIPUPOJAC: IPUITKMBBI U OTIIUBEI, IBUXKCHHUEC IIJIAHCT ComHeuHoM CHCTCMBI,



pEeaKkTUBHOE JIBUYKEHUE JKUBBIX OPraHU3MOB, BOCIIPHUITHE 3BYKOB KUBOTHBIMH, 3€MJIETPSICEHHE,
ceiicMu4ecKue BOJHBI, IIyHAMH, 3XO0, I[BETa Tell, ONTHYECKHE SBJICHUS B IPUPOE, ONOIOTHYECKOE
NeiicTBUE BUIUMOTO, YIbTPa(HOJIETOBOTO U PEHTTEHOBCKOTO U3JIyY€HU; €CTECTBEHHBIIN
PaAMOaKTUBHBIN (OH, KOCMHUYECKUE JIy4H, PaJIMOaKTUBHOE U3JIyYeHHE TPUPOIHBIX MUHEPAJIOB;
JeICTBUE paMOAKTUBHBIX U3JIyY€HUN Ha OPraHu3M YeJIOBEKa), IPU ATOM IEPEBOAUTDH IPAKTUUECKYIO
3aa4y B y4eOHYIO, BBIIEIATH CYIIIECTBEHHbBIE CBOMCTBA/IPU3HAKU (DU3HUECKUX SIBJICHUI,

— OIIMCBIBATh U3yYCHHBIE CBOWCTBA TeJ U (PU3NYECKUE SBICHUS, UCIIONB3YS (PH3NUECKUE BETUUNHBI
(cpenHsist © MTHOBEHHAsl CKOPOCTh TeJla P HEPABHOMEPHOM JIBUKEHUH, YCKOPEHHE, IepeMeIleHue,
MyTh, YIJIOBas CKOPOCTh, CUJIa TPEHUS, CHJIa YIIPYTOCTH, CHJIA TSHKECTH, YCKOPEHUE CBOOOIHOTO
IaJIeHus], BEC Teja, UMILYJIbC TeJla, UMITYJIbC CUJIbl, MEXaHWYeCcKas padoTa U MOIHOCTh, IOTEHLMAJIbHAS
DHEPrHUs TeJla, IOJHATOrO HaJl IOBEPXHOCTHIO 3€MJIM, IIOTEHIIUAIbHAS SHEPT Ul CKATON IIPYIKUHBI,
KHHETHYECKasi SHEpIHsl, OJHasi MEXaHU4ecKas SHEeprus, epuoj U 4acToTa KojaeOaHui, 1JInHa BOJIHBL,
IPOMKOCTb 3ByKa U BbICOTAa TOHA, CKOPOCTb CBETA, [10KA3aTEIb IPEIOMIIEHHSI CPE/IBI); IIPU ONHUCAHUN
IPaBUIBHO TPAKTOBATH (PU3MUECKUI CMBICI HCIIOJB3YEMbIX BEIMYUH, 0003HAUCHHS U €IUHHIIBI
(GU3MUecKUX BEIMYUH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3UYECKYIO BETMUUHY C JPYTUMHU
BEJIMYMHAMH, CTPOUTH IPaMKN N3yUYEHHBIX 3aBUCUMOCTEH (PU3UUECKHIX BEINYHH;

— XapaKTepH30BaTh CBOWCTBA TeJ, (PU3NIECKUE SBICHUS U MPOIECCHI, UCTIONb3Ys 3aKOH COXPAHEHUS
SHEPIruH, 3aKOH BCEMUPHOIO TATOTEHUS, IPUHIUI CYNEPIIO3ULIUN CHJI, IPUHIIUII OTHOCUTEIbHOCTH
["anunest, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA, 3aKOHBI OTPAKEHUS U IIPEJIOMIICHUS CBETa,
3aKOHBI COXPAaHEHUs 3apsA0BOI0 U MACCOBOT'O YMCEI IIPH SIIEPHBIX pEeaKLUsX; IPU ITOM JaBaTh
CIIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aIMCHIBATh €I0 MAaTEMAaTHYECKOE BBIPAKCHHUE;

— 00BACHATH (PM3MUYECKUE TIPOIECCH M CBOWCTBA TEJI, B TOM YHCIIC M B KOHTEKCTE CUTYaIHi
MPAKTUKO-OPHEHTUPOBAHHOTO XapaKTEPa: BBISBIATH IPUIMHHO-CIICICTBEHHBIC CBS3H, CTPOUTEH 00BSIC
- HEeHHe U3 2—3 JIOTHYECKHUX I11aroB ¢ OMOPON Ha 2—3 M3yUEHHBIX CBOWMCTBA (DU3UUECKUX SIBICHUIA,

($u3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTENH;

— pemiath pacu€THbIE 331a4M (ONUPAIOIIUECS HA CUCTEMY U3 2— 3 ypaBHEHMI), UCIIOJIb3YsI 3aKOHBI U
(dopMyIibl, CBA3BIBaIOIINE (PU3HUECKHE BEJIMUMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 33[]a4M 3aIIMChIBATh
KpaTKO€ YCJIOBUE, BBISABIIATH HEJOCTAIOLINE UM U30BITOUHbIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIBL,
HEOOXO0IMMBIE /7Sl peIlIeHUs], TPOBOIUTH PacU€Thl M OLIEHUBATh PEATUCTUYHOCTD MOJITyY€HHOTO
3HaueHusl (U3NYECKON BETNUNHBL;

— pacmno3HaBaThb HpO6J’I€MBI, KOTOPBIC MOKHO PCIIWTDH IMPU ITOMOIIH (1)H31/I‘ICCKI/IX MCTOAOB,; UCIIOJIB3Ys
OIMUCAHUEC NCCIICAOBAHMs, BEIACTIATE IPOBEPACMOC MMPECATIOJIOKCHNUE, OLICHUBATH ITPABUJIBHOCTDL ITOPAAKA
MMPOBEACHUA UCCIICA0BaHNUA, ACJIaTh BLIBOABI, MHTCPIIPETUPOBATL PE3YJIbTAThI Ha6J'IIOI[€HI/II\/'I U OIIBITOB,

— TIPOBOJUTH OMBITHI 110 HAOIOACHUIO (PU3NYECKHUX SBICHUIN UM (PU3HUECKUX CBOWCTB Tel (M3ydeHHe
BTOpOT0 3aKkoHa HbI0TOHA, 3aKOHA COXpaHEHUs YJHEPTUH; 3aBUCUMOCTh IIeproia KojaeOaHui
NPY>KUHHOTO MasiTHUKAa OT MacChl Ipy3a U >KECTKOCTU TNPYKUHBI U HE3aBUCHUMOCTb OT aMIUIUTY/IbI
MaJbIX KoJeOaHui; MpsIMOJIMHEIHOE pacIpoCTpaHEHHWE CBETa, pasjioKeHue Oesoro ceera B
CIEKTp; M3Y4YEHHE CBOICTB M300paK€HHs B IJIOCKOM 3€pKalie M CBOMCTB M300pakeHUs MpeMeTa B
coOuparolieit T1H3e; HaOII0eHHE CIUIOUIHBIX U JMHEHUaThIX CIIEKTPOB U3ITYUYEHHS): CAMOCTOSATEIHHO
coOHMpaTh YCTAHOBKY M3 N30BITOYHOTO HAOOpa 000PYAOBAaHUS; ONMCHIBATh XOJ OMBITA U €T0
pe3yabTaThl, (GOPMYITHUPOBATH BHIBOIBI;

— TIPOBOJHTH MPHU HEOOXOTUMOCTH CEPHIO MPSIMBIX U3MEPEHHH, OTIPeNeNsis CpeHee 3HaUeHNE
u3MepsieMol Benu4uHbI ((pokycHOe paccTosiHUE coOMparolei IMH3bI); 000CHOBBIBATH BHIOOD criocoda
M3MEPEHHS/M3MEPUTEITLHOTO TTPHOOpa;



— MPOBOAUTH UCCIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIMYMH C UCIIOJIB30BAHUEM MPSIMBIX
U3MepeHuil (3aBUCUMOCTh IyTH OT BPEMEHH TPU PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HaualbHOM CKO
- poctu; mepuoja KojiebaHuii MaTeMaTHYECKOT0 MasiTHUKA OT JJIMHBI HUTH; 3aBUCHMOCTH yTJia
OTpa)XEHUsI CBETA OT yIJja MMaJeHus U yIJia IpeJOoMIICHHS OT yIJia MaJeHus): JIaHUpOBaTh UCCIIEN0
- BaHME, CAMOCTOSITENILHO COOMPATh YCTAaHOBKY, (DUKCHUPOBATH PE3yJIbTAaThl MOTYYCHHON
3aBHCUMOCTH (PM3NYECKUX BEJIMYMH B BUJIE TaOIMIl U rpauKOB, JeN1aTh BBIBOJIBI [10 pe3yibTaTaM
UCCIIEJIOBAHMSI;

— MPOBOAUTH KOCBEHHbIE U3MepeHUsl (PU3NUECKUX BEIMYMH (CPEIHSSI CKOPOCTh U YCKOPEHHE Tea MpU
PaBHOYCKOPEHHOM JIBI)KEHUH, YCKOPEHHE CBOOOAHOIO MaJACHUS, KECTKOCTh MPYXKUHBI, KOIPPHUIHEHT
TPEHHsI CKOJIbKEHUS, MEeXaHWuyeckas paboTa M MOLIHOCTb, YaCTOTA U MEepUo/ KojeOaHui
MaTeMaTHYECKOTO U MPY>KUHHOTO MasTHUKOB, ONITUYECKAsl CHJIa COOMPAIOIIEH JINH3bI, PaTH0AKTUBHBIN
¢oH): mIaHUPOBATH U3MEPEHHSI; COOMPATH IKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIIIOJIHATH U3MEPEHUS,
cienys NpeaJIoKEHHON MHCTPYKIMH; BBIYUCIISATh 3HAUEHHUE BEJIMYMHBI U aHAIU3UPOBATh MOJyYECHHbIE
pe3yabTaThl ¢ YUETOM 33JIaHHON MOTPELTHOCTH U3MEPEHUII;

— Co00IaTh MpaBHUiIa TEXHUKK 0€30MaCHOCTH NPU paboTe ¢ 1abopaToOpHBIM 000y IOBaHHUEM;

— pa3jn4aTb OCHOBHBIC ITPU3HAKH U3YUYCHHBIX (1)I/I3I/I‘I€CKI/IX Moneneﬁ: MaTepuaJibHas TOYKaA,
a0COJIFOTHO TBép)IOC TCJIO0, TOYCUHBIM UCTOUHUK CBCTA, JIY4, TOHKAA JIMH34, ITIAaHCTapHas MOACIIb aTOMaA,
HYKJIOHHagd MOACJIb ATOMHOTO SAJpa;

— XapakTepU30BaTh MPUHIUIIBI JEHCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOUCTB € OMOPOM
Ha UX ONUCaHUsA (B TOM YMCIIE: CIIUAOMETP, AJATUYUKHU MOJIOKEHUS, PACCTOSIHUS U YCKOPEHUS, PAaKeTa,
9X0JIOT, OYKH, IEPUCKOI, (poToanmnapar, ONTHYECKHE CBETOBO/IbI, CIIEKTPOCKOIL, JO3UMETpP, Kamepa
Bunbcona), ucmonb3ys 3HaHUS O CBOMCTBAX (PU3MYECKHX SIBICHUI U HEOOXOIMMBIC (PU3NIECKHE
3aKOHOMEPHOCTH;

— HCIOJIb30BaTh CXEMbI M CXEMaTUYHbIE PUCYHKH U3YUYEHHBIX TEXHUUYECKUX YCTPOUCTB,
U3MEPUTENIbHBIX TPUOOPOB M TEXHOJIOTUYECKUX MTPOLIECCOB MPHU PELIEHUH yUeOHO-TTPaKTUYECKUX 33/1aY;
ONTUYECKHE CXEMBI JIJIsl IOCTPOEHUS N300paKeHNH B IIJIOCKOM 3€pKajle U COOMparoIleH JINH3E;

— MPHUBOJUTH MPUMEPHI/HAXOJUTh MH(POPMAIIHIO O IPUMEpaxX MPAKTUIECKOTO UCIIOJIb30BAHUS
buznyecKuX 3HAHUH B MOBCEIHEBHOM XKU3HU 7151 0OecrieueHus: 6€30MacHOCTH MPH 00palleHnH ¢ pudo

- paMH U TE€XHUYECKUMH YCTPONCTBAMHU, COXPAHEHMs 3JI0POBBS U COONIOICHUS HOPM
9KOJIOTMYECKOT0 TIOBEJICHUS B OKpYKalOIlIel cpee;

— OCYUIECTBIISATh MOUCK HHPOPMAINH (PU3NIECKOTO COJIep:KaHus B ceTH MIHTepHeT, caMOCTOSATENHHO
bopMyIupys MOMCKOBBIN 3aMPOC, HAXOAUTH MYTH ONPEIEeTEHUs JOCTOBEPHOCTH TOJIYYCHHOM
nH(OpMaIy Ha OCHOBE MMEIONTUXCS 3HAHUM U JTOTIOTHUTEIHHBIX HCTOYHHKOB;

— HCIIOJIb30BaTh MPH BHIMOJIHEHUH YUEOHBIX 3aJJaHUH HAYYHO-TIONYJISIPHYIO JUTEpaTypy (pusnueckoro
COJIepKaHus, CIIPaBOYHbIE MaTepHaJIbl, pECYPCHI ceTH VIHTEepHET; BIageTh NpuéMamMu
KOHCIIEKTUPOBAHU TEKCTa, peoOpa3oBaHus HH(GOpMAIMK U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

— co03/aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOLIEHHSI HA OCHOBE MH(OpMaLUU U3
HECKOJIBKUX UCTOYHUKOB (PM3UUECKOTO COJIEPKAHMS, MyOINYHO MPEACTABIATh PE3yJIbTaThl IPOEKTHOM
WM UCCIIEI0BATENBCKOM AEATEIbHOCTH; IPU 3TOM IPaMOTHO MCIIOJIb30BaTh U3yUYEHHBIN MOHATUIHBIN
anmnapar U3y4aeMoro pasjzena (U3uMKU U CONPOBOXK/IATh BBICTYIUIEHHE MTPEe3eHTAMEN ¢ YUETOM
0COOEHHOCTEH ayTMTOPHH CBEPCTHUKOB.



TEMATHUYECKOE INTAHUPOBAHUE

7 KJIACC
Ne | HammeHoBaHHMe pa3aesoB M TeM IMPOrpaMMbl KoaunyectBo yacos JieKkTpoHHbIE (IH(PPOBbIE) 00pa30BaTeIbHbIE PecypChl
n/m
BCEro | KOHTPOJbHBIE PA0OTHI NpaKTHYeCKHe padoThl
Pasnen 1. ®@u3uka u e€ poJib B MO3HAHMM OKPY:KAaIOLIEro MHpa
1.1. | ®usuka — HayKa 0 mpupoae 2 1 IIpe3senTamus
1.2. | ®usnyeckne BeTHYHHBI 2 1 VnTepakTuBHbIC TBOpUECKHe 3a1anus (7-9 Kiaccl)
1.3 | EcrecTBeHHO- HAY4HbIH MeTO/l MO3HAHUS 2 1 1 Uchi.ru
Hroro o pazaeny 6
Pasnen 2. IlepBoHayaibHbIe CBEACHHS 0 CTPOCHUH BEIlleCTBA
2.1. | CTpoenue BeniecTBa 1 1 OCHOBBI MOJIEKYJIAPHO-KUHETUUYECKOH TeopuH (dacTh 1) (auck)
2.2. | Apuxenue M B3aUMOJIEiiCTBHE YACTHII BelIECTBA 2 OCHOBBI MOJICKYJISIPHO-KHHETHYECKO# TeopuH (d4acTh 1)(JHcK)
2.3. | ArperaTHble COCTOSIHUSI Bel[eCTBA 2 1 HurepakTuBHble TBOpYeckue 3a1aHus (7-9 Kiacchl)
Hroro 1o pazneny 5
Pazznen 3. IBuskeHMe 1 B3aMMo/ielicTBHE TeJl
3.1. | MexaHu4eckoe IBHKEHHE 3 1 Poccwuiickas anekTpoHHas IIKOJIa
3.2. | Huepuus, Macca, INIOTHOCTH 4 1 1 OCHOBBI MOJIEKYJIIPHO-KHHETHIECKOI TeoprH (JacTh 2)(JIUCK)
3.3. | Cuua. Buasr cui 14 1 WnTepakTuBHbBIE TBOpUECKHe 3a1anus (7-9 KiIaccol)
Hroro no paszueny 21
Pasnen 4. JlaBiieHue TBEPIABIX TeJI, ;KUAKOCTEH M ra3oB
4.1. | laBaenne. Ilepenaua napjiennsi TBEPABIMH TeJTAMH, KUIKOCTSMH H ra3aMH 3 I'mopoaspocrartrka (IHCK)
4.2. | JlaBJjieHHE KUIKOCTH 5 I'nppoaspocraTuka
4.3. | AtMocdepHnoe naBienune 6 1 https://cloud.mail.ru/public/2SPb/MVh6eGG8K
4.4. | leficTBue KHIKOCTH U ra3a HA MOTPYKEHHOE B HUX TeJIO 7 1 2 https://cloud.mail.ru/public/2SPb/MVh6eGG8K
Hroro no paszueny 21
Pasnen 5. Pa6oTa u MOUIHOCTDb. DHEPrus
5.1. | PaGoTa 1 MOLIHOCTDH 3 1 Uchi.ru
5.2. | IpocThie MeXaHH3MBI 5 1 https://cloud.mail.ru/public/2SPh/MVh6eGG8K
5.3. | Mexanu4eckasi JHeprus 4 1 1 WurepakTuBHbIe TBOpUYecKUe 3ananus (7-9 Kiacchl)
Hroro no pazzeny: 12




PesepBHOE BpeMst 3

OBILIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68 7 11
8 KJIACC
Ne HaumenoBanue pasjeJioB H TeM IIPOrPaMMBbI KosndecTBo 4acos DyeKTpoHHbIe (HHPOBBIe) 00pa3oBaTeJbHbIE Pecypchl
n/n
BCEr0 | KOHTPOJIbHBIE Pa0OThI NpaKTHYeCKHEe PadoThbl

Paznen 1. TensioBble siBIeHUsT

1.1. | CTpoeHue u cBOiicTBa BelIeCTBa 7 1 OCHOBBI MOJIEKYIIPHO-KHHETHIECKOI TeOpHH (JacTh 1) (AucK);
Uchi.ru;
https://cloud.mail.ru/public/KxZC/Zj9bEGKWhb
1.2. | TenjioBbIe MpoLEecCHI 21 2 4 OCHOBBI MOJICKYJIIPHO-KUHETUUYECKO# TeopyH (dacTh 2) (AUCK)
Hroro no pasaeny 28

Paznen 2. DeKTpHUecKHe H MATHHTHBIE SIBJICHHUS

2.1. | DaexTpHyeckHe 3apsiabl. 3apsiKeHHbIE TeJla H HX B3aHMo/elicTBHe 7 Snnexc.YueOHuK
2.2. | IocTOSIHHBIN 2JIeKTPHYECKHI TOK 20 2 6 TIocTOSHHBIN EKTPUYECKHI TOK (IIUCK)
2.3. | MaruuTHbIE SIBICHHS 6 1 2 Poccuiickas 3IeKTpOHHAS IIKOJIA
2.4. | DneKTpOMArHUTHAS MHIYKIHS 4 1 1 DJIEKTPOMAarHUTHAS MHIAYKLHS (UCK)
Hroro 1o pazneny 37
PesepBHOe BpeMmst 3
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 7 13
9 KJIACC
Ne | HanmenoBaHue pasjieJioB U TeM NPOrpaMMbl Kosnuecrso yacos JuieKTponnbIe (IHPpPOBLIE) 00pa3oBaTeIbHbIE
n/m pecypcenl
BCEro | KOHTPOJIbHbIE NpaKTHYecKHe
padoTsl padoTsl

Pasgen 1. Mexannuyeckue siBJeHUS

1.1. | MexaHu4ecKoe JBHKeHHE U CIIOCOOBI €ro ONMUCAHUS 10 1 1
1.2. | B3aumopeiicTBue TeJ 20 1 5
1.3. | 3akoHbI coxpaHeHus! 10 1

Hroro o pazneny 40

Pasgen 2. Mexannuyeckue KoJie0aHusi 4 BOJTHBI

2.1. | Mexanu4eckue KojiedaHus ‘ 7 ‘ 5 Mexannueckue KojeOaHus (IMCK)




2.2. | Mexannueckue BOJIHBI. 3BYK 8 MexaHUUYECKHE BOJHBI (IUCK)

Hroro no pazaeny 15

Paznen 3. DIeKTpOMArHUTHOE MOJIe U 31eKTPOMATHHTHbIE BOJTHBI

3.1. | DAeKTpOMarHUTHOE NoJIe H TeKTPOMATHUTHbIE BOJHBI 6 1 DneKTpOMarHUTHAS HHIYKIHS (TUCK)
DNIeKTPOMArHUTHBIE BOJIHBI (JUCK)

Hroro 1o paznery 6

Paznen 4. CBeToBBI€ sIBJICHHS

4.1. | 3aKkoHBI pacpoOCTPaHEHHsI CBETA 6 1 T'eomerpuueckas ontuka (acts 1) (auck)
VnTepakTuBHBIE TBOpUECKHE 3a1aHus (7-9 KiIacchl)

4.2. | JInH3bI H ONITHYECKHe PUOOPbI 6 1 T'eomerpuyeckas ontuka (4acTh 2)(IHCK)

4.3. | Pa3no:xeHue 6eJ10r0 CBeTa B CIEKTP 3 V3my4eHne u CIIEKTPHI (TUCK)

HUroro no paszueny 15

Pasnen 5. KBanToBbI€ sIBICHHSA

5.1. | McnyckaHue M MOTJIOIEHNE CBETa aTOMOM 4 1 KBanToBblI€ sBIEHUS (IUCK)

5.2. | CTpoenune aToMHOrO siApa 6 1 KBaHToBbI€ sIBIEHUS (IHUCK)

5.3. | Slnepuble peakuuu 7 1 KBanToBblI€ sBIEHUS (IUCK)

HWroro no pazneny 17

Pasnen 6. [loBTOpHTEILHO-0000aK0IL KT MO

6.1. | CucremaTn3anust u 0600LIEHHE IPEMETHOTO COAEPKAHMS U ONBITA eI TEJILHOCTH, IPUOOPETEHHOTO IIPH M3yYEeHUH 9 HnTepakTuBHBIE TBOpPUECKHE 3a1aHus (7-9 KIacchl)

BCEro Kypca Gu3uKu
Hroro 1o pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 17




ITHOYPOYHOE IINTAHUPOBAHHUE
7 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acosB

BCEro

KOHTPOJIbHbIE
padoThI

NpaKTHYeCKue
padoThbI

Buabi, popmbi
KOHTPOJIfA

®du3uka — HayKa 0 IpUPOJIE, U3ydaeT
(bu3nueckre SBICHUS: MEXaHUYECKHE,
TEIUIOBbIE, SJIEKTPUYECKUE, MATHUTHBIE,
CBETOBbIE, 3BYKOBBIE.

YcrTHbIN onpoc;

®usnyeckue TepMUHbL. MeTo bl
HAy4YHOTO Mo3HaHus. HaOnronenus u
omnbIThl. Habmonenus u onucanue
¢dbusnveckux sBiaeHuid. JlaboparopHas
pabora " OnpeneneHne eHbI JeICHUs
HIKAJIbI U3MEPUTEIBHOTO Tpuodopa'.

[IpakTnueckas
pabora;

®usunyeckue BeanyuHbl. M3mepenue
¢busnveckux BennunH. Puzndeckne
npubopsl. [TorpemHocTs H3MEPEHHIA.
MexnyHapoaHas cUCTeEMa €IMHULL.

VYceTHBII onpoc;

JlaGopaTopHas padora "M3mepeHue
00BEMa KUIKOCTH U TBEPJIOTO TeEa.
®u3uKa U TEXHUKA.

IIpakTrueckas
pabora;

HccienoBanue 3aBUCUMOCTH OTHOU
¢u3nvecKoil BEIMUUHBI OT IPYTOH.

JlabopaTtopHas pabota " MccnenoBanue
3aBUCHMOCTH IIYTH PABHOMEPHO
JBUKYIIETOCS TeJla OT BPEMECHH
NIBIDKEeHHA Tema

[IpakTrueckas
pabora;

Onucanue GpU3NUECKUX SBICHUH C
nomoInkko Mojenei. JlabopatopHas
pabota "M3MepeHue Temieparypsl Ipu
MTOMOLIH JKUJKOCTHOT'O TEPMOMETPA U
JaT4YNKA TEMIEPATYPHI'.

IIpaxkTueckas
pabora;

CrtpoeHue BellecTBa: aTOMbI U
MOJIEKYJIBI, UX pa3Mepbl. OMBITHI,
JOKa3bIBAIONINE JUCKPETHOE CTPOCHHE
BemiecTBa. JlabopaTopHasi pabota
"OnpeneneHue pa3MepoB MajbIX Ted'.

IIpaxkTrueckas
pabora;




JIBmxenue yactuil Bemecta. CBsa3b

CaMool1eHKa ¢

CKOPOCTH JIBUYKEHUS YaCTHI] C UCTIOJIb30BaHUEM
TeMIepaTtypoi. BpoyHOBCKoe IBUKEHHE. «O1eHouHoro
Huddyzus JHCTaY;

9. | BzauMojeliCcTBUE YACTHI] BEILIECTBA: ITnceMeHHBIN
MPUTSHKCHUE U OTTAJIKUBAHHE. KOHTPOJIb;

10. | ArperatHbie COCTOSIHUS BEIIIECTBA: TectupoBanue;
CTPOEHHUE ra30B, KUAKOCTEH U TBEPABIX
(kpucTamnyeckux) Ten. BzaumocBssb
MEX/1y CBOWCTBaMHU BELIECTB B PA3HBIX
arperaTHbIX COCTOSIHUSX U MX aTOMHO

- MOJIEKYJISIPHBIM CTPOCHHEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN
BOJIBIL.

11. | KonTpoibHas paboTa o Teme Kounrtponbhas
"[lepBoHayabHbBIE CBEICHUS O CTPOCHUU paborta;
BenecTna”

12. | Mexanunueckoe amxeHue. PaBHOMepHOE VYceTHBII onpoc;
Y HEpaBHOMEPHOE JIBI)KECHUE.

13. | Ckopocth. Cpemusisi CKOPOCTh MPU TectupoBanue;
HEPaBHOMEPHOM JBM)KECHUU.

14. | Pacuér myTH U BpEMEHU JBUKCHHUSL. [IncemenHsbIi
I'paduueckoe mpeacTaBIeHUE ABMKESHUS KOHTPOJIb;

15. | JTabopatopHas padora "OrmpeneneHue [IpakTnyeckas
CpeAHel CKOPOCTH CKOJIbKEHHs OpycKa pabora;

WJIM LIapHKa 110 HAKJIOHHOM IIockocTu".

16. | SIBneHue uHEPIMK. 3aKOH WHEPIIHH. [TuceMenHbI
B3aumoseiicTBue Ten Kak mpuunHa KOHTPOJIb;
W3MEHEHHSI CKOPOCTH JIBHYKCHHS TElL.

17. | Macca kak Mepa UHEpPTHOCTH TeJa. VYeTHBIT onpoc;

18. | ITnotHOCTH BemiecTBa. CBSI3b IIIOTHOCTH KonTtponpHas
C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE pabora;
00BbEMa BeIeCTBa.

19. | JTaGopatopHas pabora "OmnpeneneHue [IpakTrueckas
MJIOTHOCTH TBEPOTO Tea'". pabora;

20. | Pemrenue 3aqa4. Pacuer maccol u Camoorienka ¢

o0BeMa Teja o €ro IJIOTHOCTH

HCITOJIE30BAHUEM
«O1EHO0YHOTO
JIUCTaY;




21.

KonrtponsHas pabora o Teme
"Mexanuueckoe nBmxenue. Maepus.

Macca. [Tnotaocts."

IIcbMeHHbBIN
KOHTPOJIb;

22. | Cua KaK XapaKTepHCTHKA YcrTHbIN onpoc;
B3aUMOJICVCTBHUS TEL.

23. | Cuna ynpyroctu u 3akoH ['yka. CamoolieHKka ¢

MCIIOJIb30BaHUEM
«O1eHouHoro
JUCTaR;

24. | 3mepeH#e CHJIBI ¢ TIOMOIIIBIO [IpakTuueckas
auHaMometpa. JlaboparopHas padota pabora;
«I"pagyupoBaHue Npy>KUHBI U U3MEPEHUE
CHJI TUHAMOMETPOM

25. | SIBrmeHue TATOTCHHS U CHJIA TSHKECTH. [TuceMenHbI

KOHTPOJIb;

26. | Cuja TSDKECTH Ha APYTHX IUIaHeTax TectupoBanue;
(MC).

27. | Cunsl ynpyroctu. Bec tena. [TuceMenHbI
Hesecomocts KOHTpOJIb;

28. | CnoxeHue CHUJI, HAllPaBJICHHBIX 110 OJHON [TucbmenHbIi
npsiMoii. PaBHOeHCTBY OIS CHJT. KOHTpOJIb;

29. | Cuna tpenusi. TpeHHE CKONBXKEHHS U [MucermeHHBIH
TPEHUE MOKOSI. KOHTPOJIb;

30. | JJTaboparopHast pabota «l3mepenue IIpaxkTueckas
CUJIBI TPEHUS C TIOMOIIBIO paborta;
JTUHAMOMETPa»

31. | Tpenue B mpupone u texuuke (MC). TectupoBanue;
Pemenue 3anau.

32. | O600mIaroIHii YPOK 110 TEME: ITucsMeHHBIH
"JIBu>keHUE U B3aUMOCHCTBUE Ten" KOHTPOJIb;

33. | KorrposnbHast paboTa mo Teme Kontponbhas
" JIBM>KCHHE M B3aUMOJACHCTBHE Tea'". pabora;

34. | laBnenue TBEPABIX Tel. EaMHUIBI [IncemenHsbIi
n3MepeHus aasneHus. Cnocoobl KOHTPOJIb;
YMEHBIIICHUS U YBEITUUCHUS JTaBJICHHUS.

35. | MaBnenue TBEPABIX Ted. EnuHMIIb! IInceMeHHbIi
u3Mepenus aasiaeHus. CrnocoOsl KOHTpOJIb;

YMeHI)HIeHI/ISI H YBeJ'II/I‘IeHI/IH JdaBJICHU .
Pemenue 3agay.




36. | CamocTosiTenbHas padboTa. [InceMeHHBIM
KOHTPOJIb;

37. | NaBnenue raza. 3aBUCUMOCTD JaBJICHHUS VYcTHBIN onpoc;
raza ot o0béma, TeMIepaTypebl.

38. | [lepenaya gaBieHuUs TBEPIBIMH TEIAMH, TectupoBanue;
KUJKOCTSAMHU U Ta3aMH.

39. | 3akon [Tackans. [THeBMaTuueckue YcrTHbIN onpoc;
MaIUHBI.

40. | 3aBUCUMOCTD J1aBJICHUS KUIKOCTH OT CaMooI11eHKa C
rryOounsbl. ['uapocTaTudeckuii mapagokc. HCIIOJIb30BAaHUEM

«OneHoYHoro
JUCTay;

41. | Coobmuaroiuecs CoCy/ibl. [TuceMeHHbIi
I'mppaBnuueckre MEXaHU3MBI. KOHTPOJIb,
CamocrosiTenbHas padbora.

42. | Atmocdepa 3emin u atMochepHOe VYcTHBIN onpoc;
nasienue. [IpuuuHel cyniecTBOBaHUS
BO3TyITHOW 000JI0YKH 3eMITH.

43. | OnbiT Toppuuesmm. YcTHBIN onpoc;

44. | Bapomerp-anepou. M3mepenue VYceTHBIT onpoc;
aTMOC(EpHOTr0 JTaBJICHHUS.

45. | 3aBHCUMOCTD aTMOC(HEPHOTO JAaBICHUS TectupoBanue;
OT BBICOTHI HaJl yPOBHEM MOPSI.

46. | [TpubOpsI 1151 U3MEPEHUSI AaTMOC(HEPHOTO VYceTHBIN onpoc;
JaBieHus. MeToibl n3MepeHus
naBieHus. MaHomMeTpsl

47. | KontpospHas padora mo Teme "JlaBieHne KoHnTponbHas
TBEPIBIX Ted. ATMOchepHOoe aBiieHue" . pabora;

48. | JleiicTBHE )XUIKOCTH M ra3a Ha YcTHBIN 0onpoc;
MOTPYKEHHOE B HUX TEJIO.

49. | BertankuBaromast (apXuMe10Ba) CrIa. [TuceMeHHBIM
3akoH Apxumezna. KOHTPOJIb;

50. | JTaboparopHast pabota «OmnpeaeneHue [IpakTueckas
BBITAJIKUBAIOLLEH CHJIBI, JEHCTBYIOLIEN pabora;

Ha MOTPY>KEHHOE B JKUJIKOCTb TEJI0»

51. | [naBanwue Tein. Bo3myxoruiaBanue. [TuceMeHHbIiM

ApxumenioBa cuia. 3aKkoH ApXuMena. KOHTPOJIb;

Pemenue 3agay.




52. | JJaboparopuast pabota "HccnenoBanue [IpakTnueckas
3aBHCHUMOCTH Beca Tejla B BOoJie 0T 00béMa pabora;
MOrPYKEHHOM B dKUJKOCTh YaCcTH Tena'.

53. | KontpoabHast pabota 1o Teme KoHntpoinbHas
"JlaBnenue. 3akoH Apxumena". pabora;

54. | Mexannveckas pabora. JlaboparopHas [IpakTuyeckas
pabota "Onpenencare pabOThI CHITBI pabora;
TPEHMUSI IPU PABHOMEPHOM JIBUIKEHUU
TEJa [0 TOPU30HTAIBHON OBEPXHOCTH" .

55. | MomuHoCTb. [TucemeHHBIN

KOHTPOJIb;

56. | TIpocThie MEXaHU3MBI: pbIYar, OJIOK, [TuceMeHHBIM
HAKJIOHHAS [JIOCKOCTb. KOHTPOJIb;

57. | IIpaBuiio paBHOBecHs ppiyara. MOMEHT [TucbmenHbIit
CHJIBI. KOHTPOJIb;

58. | IIpumMeHeHue npaBuia paBHOBECHS TectupoBanue;
ppluara Kk 0J10Ky. «30710T0€
npaBWIO»MeXaHUKU. LleHTp TsxecTn
Tena.

Ycnosus paBHOBeCHs TBEPAOTO TENA,
HMEIOLIETO 3aKPEIUIEHHYIO OCh

59. | JJaboparopHast pabota «BrisicHeHHe [IpaxkTueckas
YCIIOBUSI PaBHOBECHS pblYara paborta;

60. | KITJI mpocThix MexaHu3MoB. [IpocTeie [MucemMeHHBIH
MEXaHHU3MBI B OBITY U TEXHHKE. KOHTPOJIb;

61. | JTaboparopHast padota «OmnpeaeneHue [IpakTnyeckas
KIIJ] npu noxgseme Tena 1o HaKJIOHHON paborta;
IIJIOCKOCTH

62. | Mexanudeckas Heprus. Kunernueckast IIucemenHbIi
U IOTEHLMAJIbHASL DHEPTUSL. KOHTPOJIb;
[IpeBpamienue ogqHoOro BUaa
MEXaHUYECKOM SHEPTUU B IPYTOM.

63. | 3aKoH COXpaHEHHS YHEPTUU B MEXAHHKE. YcTHBIN onpoc;

64. | Pemenue 3amau. KITJ] mpocTsix TectupoBanue;
MEXaHU3MOB. MexaHuuecKas YHEPrusl.

Kunernueckas 1 noTeHIMaIbHas
9HEprus. 3aKOH COXPaHEHUs PHEPTUH B
MEXaHHUKE.

65. | KouTtponeHas pabora mo teme "Pabora. KontponsHast

MomtHocTs. Mexanndeckas sHeprus'. pabora;




66. | [ToBTOpenue u 0bo0IIcHNE copepxanus | 1
Kypca ¢usuku 7 kinacca. Tembl
"PaBHomepHOe nBukeHue. [1noTHOCT
BeuiectBa. Cuiibl B npupoze”
67. | IloBropenue u 0000meHue cogepxkanus | 1
Kypca ¢uszuku 7 kiaacca. Tembl
"JlaBieHue TBEPIBIX TEJ, )KUAKOCTEU U
ra3os, [InaBanue Ten"
68. | ItoroBast KOHTpOJbHAs paboTa mo Kypey |1 1 KontponbHas
¢dbusuku 7 Kacca. pabora;
OBILIEE KOJIMYECTBO YACOB I10 68 7 14
I[MPOT'PAMME
8 KUIACC
Ne | Tema ypoka KosnyecTBo 4yacoB Buabl, gopmbl
n/n KOHTPOJISA
BCEr0 | KOHTPOJIbHbIE | IPAKTHYECKHUe
padoThI padoThI
1. | OcHOBHBIC MOJOKEHHS MOJICKYJISIPHO- 1 VYceTHBIT onpoc;
KHHETUYCCKOW TEOPUHU CTPOCHHSI
BELIECTBA.
2. | Macca u pa3Mepsl aTOMOB U MOJIEKYIL. 1 YcTHBII ompoc;
OMNBITHI, TOATBEPKIAIONINE OCHOBHBIC
MTOJIOKCHUS MOJICKYJISIPHO-KHHETHIECKOM
TEOPHH.
3. | Mogenu TBEPIOro, KHUIKOTO U 1 VYcrHbIH onpoc;
ra3000pa3HOro COCTOSHUH BEIIeCTBa.
4. | Kpucramindyeckue 1 aMopHbIe Tena. 1 IIucemenHbIi
OOBscHEHNE CBOMCTB Ia30B, JKUIKOCTEH KOHTPOJIb;
Y TBEPJIBIX TENl HA OCHOBE MOJOXKEHHMA
MOJICKYJISIPHO-KMHETHUECKOU TEOPHH.
5. |CmaunBaHUe U KaNWUISPHBIE SIBJICHUS. 1 VYcerHbll onpoc;
6. | TerutoBoe pacIMpeHue U CXKATHE. 1 CamoortieHka ¢
HCTIOIb30BAaHUEM
«OneHoyHoro
JUCTay;
7. | CamocrositenbHas pabora. Ctpoerne u |1 TectupoBanue;
CBOMCTBA BEIIECTBA
8. | Temmeparypa. CBsi3b TeMItepaTypsl CO 1 [MucsrMeHHBIH
CKOPOCTBIO TETNIOBOTO JIBUYKEHUS YaCTHII. KOHTPOJIb;




Buytpennsist sneprust Criocoobt
WU3MCHEHUS BHYTPCHHEH SHEPTUU:
TeIIonepeiadya U COBEpIICHUE PaOOTHI.

VYceTHBIT 0npoc;

10. | Buapl Teruionepenaum: YcrTHbIN onpoc;
TEIJIONPOBOAHOCTb, KOHBEKIIUS,

U3JIy4eHHE.

11. | KoauuecTBo TEIUIOTHL. Y AebHAas IIuceMeHHBIH
TEIJI0EMKOCTh BEILIECTBA. KOHTPOJIb;

12. | TemnooOMeH U TEIMIOBOE paBHOBECHE. TectupoBanue;
YpaBHeHHE TEIJIOBOTO OajlaHca.

13. | Pacuer KonuuecTBa TEIIOTHI, IIuceMeHHBIN
HE0OXOIUMOTO JIJISl HArPEBAHUSI TeJIa UITU KOHTPOJIb;
BBIJICJISIEMOTO MM TIPU OXJIAXKJICHUU.

14. | JTabopatopuas pabora "HccaemnoBanue [IpakTuueckas
SIBJICHHS TETUIOOOMEHA MPY CMEITUBAHUH pabora;
XOJIOJTHOW U ropsideit BOJbI".

15. | JJTabopatopnas pabora "OmnpeneneHue [MpakTudeckas
KOJIM4YECTBA TETIOTHI, OTYYEHHOTO pabora;

BOJIOH MPHU TEMJI000MEHE C HArPEThIM
METAUTNYECKUM HMIMHAPOM".

16. |JTaGopatopnast pabota "Omnpenencuue [IpakTuueckas
yAEIbHON TEMI0EMKOCTH BEIllecTBa'. paborta;

17. | KouTtposbHas paboTa 1mo Teme KontponbHas
"TernnoBsie siBieHus. KonmaecTBo pabora;
TEIUIOTHI"

18. |[InaBnenre u OTBEpAEBaHHE TectupoBanue;
KpUCTAINTMYECKUX BeliecTB. [ paduk
TIJIABJICHUSI U OTBEPICBAHUS
KPUCTAJUTMYECKUX TEll.

19. | YVaensHas TeIUIOTa ILUIABIECHUS. IInceMeHHBbIH

KOHTPOJIb;

20. | [TapooOpa3oBaHKe ¥ KOHICHCAIHSL. VYcrHBIN onpoc;
Ucnapenune (MC).

21. | Kunienue. Y nenpHas TeIuiora YcTHBIN 0onpoc;
napoodpa3zoBaHusi. 3aBUCUMOCTb
TeMITepaTypbl KUIIEHUSI OT aTMOC(HEPHOTO
JaBIICHUSL.

22. | Pemenue 3anay4 no teme "Inasienue u ITuceMeHHBIH
kpuctamuzanus. [lapooOpa3zoBanue u KOHTPOJIb;

KoHeHcanus'".




23. | Bnaxxnocts Bo3ayxa. JlaboparopHas [IpakTuyeckas
pabora "OnpeneneHne OTHOCUTEIIBHON pabora;
BJIAKHOCTH BO31yxa'.

24. | DHeprus ToIMBa. Y IeIbHAS TEILIOTA ITnceMeHHEBIN
CropaHusl. KOHTPOJIb;

25. | [IpuHIMITEl PabOTHI TEILUTOBBIX VYcrHbIl onpoc;
JBUTareseu. JIBurareiab BHYTPEHHETO
cropanus. IlapoBas TypOuHa.

26. | KIIJ] TerutoBoro asurareiis. Temnossie ITuceMeHHBbIH
JBUTATENIH U 3alllUTa OKpY Karolei KOHTPOJIb;
cpenbr (MC).

27. | 3aKOH COXpaHEHHUS U TPEBPALICHHS VYceTHBII 0npoc;
SHEpTruM B TEIIOBHIX mporeccax (MC).

28. | KonrponbHas paboTa 1o Teme Konrtponbnas
"TemnoBsie siBIEeHUS". pabora;

29. | Dnexrpusanus Tei. JBa poaa YcTHBIN onpoc;
AIEKTPUUECKUX 3aPSATOB. DIEKTPOCKOTI.

30. | B3aumoneiicTBue 3apsKEHHBIX Tell. [TuceMeHHbIi
3akon KyroHa (3aBUCHMOCTD CHITBI KOHTPOJIb,
B3aMMO/JICHCTBUS 3aPsKEHHBIX TEJ OT
BEJIMYUHBI 3aPSIIOB U PACCTOSHUS MEXKIY
TeIaMu).

31. | DnexTprueckoe moie. Hanpsk€HHOCTD VYceTHBIN onpoc;
anekTpudeckoro noss. [Tpuammmn
CYNEPIIO3ULINH JIEKTPUUYECKUX TToJIeH (Ha
KaueCTBEHHOM ypPOBHE).

32. | Hanpsixk€HHOCTB 3JEKTPUYECKOTO MOJIS. YeTHBIN 0onpoc;

33. | TIpuHIKI CYTIEPITO3UIIAH Camoorienka ¢
AIEKTPUUYECKUX TOJIeH (Ha KaYeCTBEHHOM HCIIOJIb30BaHUEM
YPOBHE). «O1eHOYHOTO

JUCTay;

34. | HocuTemnu 3JeKTPUIECKHX 3apsIoB. YcTHBIN onpoc;
DJIeMEHTapHBIN JEKTPUYECKHUN 3apsia.

Crpoenue aToma.

35. | [IpOBOAHUKH ¥ AUIJIEKTPUKH. 3aKOH TectupoBanue;
COXpaHEHUs INEKTPUUECKOTO 3apsia.

36. | DIEeKTPUUECKHIA TOK. Y CITOBHS YCTHBIN 0TIpoc;

CYIICCTBOBAHUA DJICKTPUUCCKOT'O TOKA.
HanpaBneHHe SJICKTPHUYCCKOTO TOKA.




37.

M cTOUHUKY TOCTOSSHHOT'O TOKA.

VYceTHBIT 0npoc;

38. | JlelCTBHS SIEKTPHYECKOTO TOKA VYcTHBIN onpoc;
(TenoBoe, XMMHUYECKOE, MArHUTHOE).

39. | DieKTPHUYECKUIl TOK B )KUAKOCTSIX H [TuceMeHHBIH
razax. KOHTPOJIb;

40. | Dnexrpuueckas 1emnb. JlabopatopHast [IpakTuueckas
pabora "COopka u mpoBepka padoThl pabora;
ANEKTPUYECKOM LIETTH TOCTOSIHHOTO
ToKa".

41. | Cuia TOKa. [MucbmenHbIi

KOHTPOJIb;

42. | Ammepmerp. JlaboparopHast paborta [IpakTuyeckas
"N3mepeHue u peryiupoBaHue CUIIbI paborta;

TOoKa".

43. | DnekTpuvecKoe HanpsKEeHUE. [TuceMeHHbIi
3aBHCUMOCTB CHJIBI TOKA OT HATPSIKCHHUS KOHTPOJIb;

44. | Bonbr™mertp. JlaboparopHas paboTa [IpakTuueckas
"N3mepenue u peryimpoBaHue paborta;
HanpsHKeHus "

45. | KontposbHas pabora 1o Teme KoHnTpoabHas
"OnexTpuueckuit Tok. Cuma Toka. pabora;
Hanpsokenue".

46. | ConpoTHBIIeHHE IPOBOHUKA. Y ICITBHOE [IuceMenHbI
COIIPOTHBIIEHUE BELIECTBA. KOHTPOJIb;

47. | 3akoH Oma Jy1sl y4acTKa LIETH. TectupoBanue;

48. | TlocnenoBarebHOE COCTUHEHHE [IpakTuyeckas
npoBoHNKOB. JlaGopaTtopHas paboTa pabora;
"[IpoBepka mpaBuiIa CIOKEHUS
HaMpsHKEHUH TIPU MTOCIeI0BaTeIbHOM
COCJIMHEHHH JIBYX PE3UCTOPOB".

49. | TlapawienbHOE COCAUHEHUE [IpakTuyeckas
npoBoHNKOB. JlaGopaTopHas paboTa pabora;
"[IpoBepka mpaBuia AJIsd CHIIbI TOKA IIPU
napaieIbHOM COCMHEHUN
pe3uctopon'.

50. | PaGoTa 1 MOIITHOCTB SJIEKTPHUECKOTO TectupoBanue;

TOKa.




51. | Jlaboparopnas padota "OnpeneneHue [IpakTnueckas
paboThl ¥ MOUTHOCTH JIEKTPUUECKOTO pabora;
TOKa, UAYIIEro Yepe3 pe3ucTop.
52. | 3akon [xoyns— Jlenna. [TucbMeHHBIIH
KOHTPOJIb;

53. | DieKTpHUYECKUE [ISTTH U TOTPEOUTEIH [IncemenHsbIin
AJEKTPUYECKOM SHEPTUU B OBITY. KOHTPOJIb;
Pemrenue 3agau.

54. | Kopotkoe 3ambikanue. Pemenue 3anay. [IncemenHsbIin

KOHTPOJIb;

55. | KonrtposnbHas pabora mo teme "3akoH KontponbHas
Owma. IlocnenosarensHoE U pabora;
napajuieIbHOe COeIMHEHNE
MPOBOJIHUKOB".

56. | [TocTosHHBIE MarHuThL. B3aumoneiicreue YcTHBIN onpoc;
IIOCTOSIHHBIX MarHUTOB. MarHuTHOE
noJsie. MaraHuTHoe nosie 3eMJIH U €ro
3HAYEHUE NS )KU3HU Ha 3eMJIe.

57. | OmbrT Dpcrena. MaruuTHOE 1osie YcTHBIN onpoc;
ANEKTPUYECKOTO TOKA.

58. | [IpuMeHEeHHE IICKTPOMArHUTOR B YcTHBII ompoc;
TEeXHHKE. J[eficTBME MarHUTHOIO MOJIsI Ha
IIPOBOJHUK C TOKOM.

59. | DiekTpoaBHUraTeb MOCTOSHHOTO TOKA. YcTHBIN onpoc;
Hcnonp30BaHne 3IIEKTpOIBUTATENEN B
TEXHUYECKHUX YCTPOMCTBAX U Ha
TpPaHCIOPTE.

60. | JTaboparopHast pabota [IpakTuyeckas
"KoHcTpynpoBaHue U u3ydeHue paboThl paborta;
ANEKTPOABUraTENs "

61. | KortponbsHast paboTa 1mo Teme KoHnTponbsHas
"MarautHbl€e gBiIeHUA" pabora;

62. | OnsiTel @apajes. SIBnenne ITuceMeHHBIH
ANEKTPOMArHUTHOM MHIYKITHH. KOHTPOJIb;

63. | IIpaBuio Jlenua. Jlaboparopuas pabota IIpaxkTrueckas
"HccenoBaHue IBIEHUS pabora;

ANEKTPOMArHUTHON MHIYKIUH:
UCCIIEIOBAaHNE U3MEHEHUH 3HAUEHUS U
HaIlpaBJICHUs NHIYKIIHOHHOTO TOKa".




64. | DnexTporeneparop. CriocoOsl momyueHus | 1 [InceMeHHBIM
ANEKTPUUYECKOMN SHEPTUU. KOHTPOJIb;
DNEKTPOCTAHIINH Ha BO30OOHOBIISEMBIX
HMCTOYHUKAX SHEPTHUU.

65. | KourponbHas paboTa 1mo Teme 1 1 KoHnTtposbHas
"DnekTpoMarHuTHast UHIyKuus" pabora;

66. | [ToBTOpenue u 0600IIeHHE coepxanus | 1
Kypca ¢pusuku 8 kinacca. Tembl
"CTpoeHue U CBOMCTBA BEIIECTBA.

TennoBsle siBeHUS"

67. | [loBropenue u 0600menue conepkanus | 1
Kypca puszuku 8 knacca. TeMsr
"DJIEeKTPUYECKUE U MATHUTHBIC SIBICHUS"

68. | UToroBast KoHTpOJIbHas paboTa mo Kypey |1 1 KontponbHas
¢usuku 8 knacca. Temsl "CTpoeHue u pabora;
CBOICTBa BeleCTBA. TeMoBbIe SIBICHHUS.

DNEeKTpUYECKHE U MATHUTHBIE sIBJIEHUS"
OBIIEE KOJIMYECTBO YACOB I1O 68 7 12
[TPOT'PAMME
9 KJIACC
Ne Tema ypoka KouunvecTBo 4yacoB Buabl, gopmbl
n/n KOHTPOJIA
BCEr0 | KOHTPOJIbHbIE | MPAKTHYeCKHe
padoTsbI padoThI

1. 1

2. 1

3. 1

4, 1

5. 1

6. 1

7. 1

8. 1

0. 1

10. 1

11. 1

12. 1




13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.




44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57,

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72,

73.

74.




75. 1
76. 1
77, 1
78. 1
79. 1
80. 1
81. 1
82. 1
83. 1
84. 1
85. 1
86. 1
87. 1
88. 1
89. 1
90. 1
91. 1
92. 1
93. 1
94, 1
95. 1
96. 1
97. 1
98. 1
99. 1
100. 1
101. 1
102. 1
OBIIEE KOJIMYECTBO YACOB I1O (102 |10

I[MTPOI'PAMME







YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIbBHOI'O ITPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

7 KJIACC

®dwusuka, 7 knacc/Iepeimkun .M., BanoB A.U., AkiinonepHoe 00IIECTBO
«M3parenscTBo«lIpocBenienue";
Beenure cBoil BapuaHT:

8 KJIACC

®dusuka, 8 kimacc/Ilepeimkun .M., iBanoB A.U., AkuimonepHoe 00IIeCTBO
«3narensctBo«lIpocBeiienney;
BBenure cBoil BapuaHr:

9 KJIACC

®dwusuka, 9 knacc/Ilepeimkun U.M., I'yrauk E.M., UBanoB A.U., [TlerpoBa M.A., AkunonepHoe
obmectBo«M3narenscTBO «IIpocBemieHney;
BBeauTe cBoi BapraHT:

METOANYECKHUE MATEPUAJIBI VIS YYUTEJIA

7 KJIACC

1. ®usuka. 7 knacc. Yuebnuk (aBrop A. B. Ilepoimkus).

2. ®uzuka. Pabouas Terpaap. 7 kinacc (aBTopsl T. A. Xannanosa, H. K. Xannanos).

3. ®uszuka. Metoauueckoe nocodue. 7 kiacc (aBropsl E. M. I'ythuk, E. B. PriGakoBa).

4. ®dusuka. Tectol. 7 knacc (aBTopbl H. K. Xannanos, T. A. Xannanosa). 5. ®usuka. lugakruueckue
Matepuaibl. 7 kiacc (aBTopsl A. E. Mapon, E. A. Mapon).

6. ®usuka. COOpHHUK BOIIPOCOB U 3a1a4. 7—9 knaccsel (aBTopsl A. E. Mapow, C. B. ITo3oiickuii, E. A.
Mapon).

7. DNEeKTPOHHOE MPUIIOKEHUE K YUEOHHKY.

8.KonTtposbHble u camocTosTenbHble padoThi(aBTop O.M.I'pomiieBa)

8 KJIACC

1. ®uszuka. 8 kinacc. Yuebnuk (aBrop A. B. Ilepbiukun).
2. ®usuka. Meroanueckoe nocobue. 8 kiacc (aBtopsl E. M. I'ythuk, E. B. Pri6akosa, E. B. [llaponuna).

3. ®usuka. Tectsl. 8 knacc (aBropel H. K. Xannanos, T. A. Xannanosa). 4. ®usuka. JlugakTuyeckue
Mmatepuaisl. 8 kiacc (aBTopsl A. E. Mapow, E. A. Mapon).

5. ®usuka. COOpHUK BOMIPOCOB U 3a1a4. 7—9 kimaccsl (aBTopbl A. E. Mapon, C. B. To3zoiickuit, E. A.
Mapomn).

6. DNEKTPOHHOE MPUIIOKEHHUE K YUEOHUKY.

7. KonTponbHble 1 caMocTosiTeNnbHbIe padoThl (aBTOp O.M.I'pomiieBa).

9 KJIACC
1. ®uszuka. 9 kinacc. Yuebnuk (aBropsl A. B. Ileppimikun, E. M. I'ytHuk). 2. @usuka. Temaruueckoe
wianupoBanue. 9 kinacc (aBtop E. M. ['yTHuK).

3. ®usuka. Tectsl. 9 knacc (aBropel H. K. Xannanos, T. A. Xannanosa). 4. ®usuka. JlugakTuieckme
Marepuaibl. 9 kimace (aBropsr A. E. Mapow, E. A. Mapon).

5. ®uszuka. COopHUK BOMpOcoB u 3a1a4. 7—9 kiaccel (aBTopsl A. E. Mapown, C. B. Tlo3olickuii, E. A.



Mapomn).
6. DIIEKTPOHHOE TIPHIIOKEHUE K YICOHUKY.
7. KontponbHble U camocTosiTenbHble padoTsl (aBTop O.W.I'pomiieBa).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

7 KJIACC

Uchi.ru
https://cloud.mail.ru/public/2SPb/MVh6eGG8K
Poccuiickas anekTpoHHas 1mKoia
Slanexc.YueOHUK

https://eclass.ipk-tula.ru

8 KVIACC

https://cloud.mail.ru/public/KxZC/Zj9bEGKWb
Poccuiickast 3neKTpoHHAs MIKoJia
https://eclass.ipk-tula.ru

9 KJIACC

Uchi.ru

Poccuiickast 3neKTpoHHAs MIKoJIa
Slunexc.YueOHUK

https://eclass.ipk-tula.ru
https://cloud.mail.ru/public/Jfk2/a9pVUAEsx



MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOHECCA

YYEBHOE OBOPYJIOBAHMUE

B kabunere ¢puznku 060pyA0BaHbI aBTOMAaTU3UPOBAHHbBIE paboune Mecta yuutens u 10 MecT 11t ydamuxcst
¢ BbIX0JI0M B MIHTepHET (MUHUMANbHBIN YPOBEHb KOMILJICKTAINH ):

HoytOyk (yuut.) — 1 1.

HoytOyx (yuen.) — 10 mr.

[Tpuntep -1 .

WuTepakTuBHAas MpucTaBKa — | mIT.

JlokyMeHT — kamepa — 1 mr.

OBOPYJIOBAHME JIJISI TPOBEJIEHUS JIABOPATOPHBIX, IPAKTHYECKHNX PABOT,
JEMOHCTPAIIUM

Kabuner ocHaIéH coBpeMEHHBIM 3JIEKTPOHHBIM 000pYyIOBAHUEM H JIEKTPOHHBIMU 00pa30BaTEIbHBIMU
pecypcamu:

1) mogynbHas cucrema sxkcriepumenToB PROLOG — 4 mit.;

2) cuctema KOHTPOJIsl 1 MOHUTOpUHTa KadyecTBa 3HaHuii PROCLASS;

3) myapTUMeAMiHOE Tocodue no pusuke A 7-9 knaccoB «MHTEpakTUBHOE 000pyI0BaHue U HTEepHET-
PECYPCHI B LIKOJIEY;

4) nHTEpaKTUBHBIE TBOPUYECKHUE 3a4aHUS ISl 7-9 Ki1accoB;

5) BUpTYyasbHbIE JIabopaTOpHbIE PabOTHI MO (hu3HKe A7 7-9 Ki1accos;

6) HarnsAHBIC TOCOOUS ISt HUHTEPAKTUBHBIX JTOCOK C TECTOBBIMU 3adaHusiMu JUIst 7-11 kmaccos; 7)
COOPHHK JICMOHCTPAIIMOHHBIX OTBITOB JIJISl CpeHeH 00meo0pa3oBaTebHOM MKOIbI «IIIKOIBHBIIH
(bu3nyeCcKuil IKCIEPUMEHT.

B kabunere nmeeTcs TpaIuIIMOHHOE 000PYI0BaHUE IS 1a00PaTOPHBIX paboT:
Kommekt «Mexanuka» (j1a6.) — 10 mrT.

KommiekT «29nextpuuectBoy (11a6.) - 10 mrT.
Kommekt «Ontukay (1a6.) — 10 mr.






