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INOACHUTEJIBHASA 3AIINCKA

CopneprkaHue IporpaMMbl HaIllpaBJIeHO Ha (YOPMUPOBAHKUE €CTECTBEHHOHAYYHON I'PaMOTHOCTH yYaIlUXCsl U
OpraHu3aLMI0 U3yUYeHUs GU3NKU Ha JEesITeIbHOCTHON OCHOBE. B Hell yuuThIBatOTCS BO3MOXKHOCTH IIpEeIMETa
B peanmzanuu tpedoBannit ®PI'OC OOO K mIaHupyeMbIM JTUYHOCTHBIM U METAIPEAMETHBIM PE3yJIbTaTaM
00y4eHHUs, a TAKKe MEXKIIPEIMETHbIE CBA3H €CTECTBEHHOHAYUHBIX YU€OHbIX IIPEIMETOB Ha YPOBHE
OCHOBHOT0 00111eT0 00pa3oBaHusl.

OBLIASA XAPAKTEPUCTHUKA YYEBHOT' O IIPEJJMETA «®U3UKA»

Kypc ¢usuku — cucremooOpa3yromuii s €CTEeCTBEHHOHAYUYHBIX YYE€OHBIX MPEIMETOB, MOCKOIbKY
(bu3HUecKre 3aKOHBI JISKAT B OCHOBE IIPOIECCOB U SBJICHUIA, N3y4aeMbIX XUMHUEH, OMOJIOTHEH, aCTPOHOMUEH 1
¢usuveckoit reorpadueii. duszmka — 3TO MPEAMET, KOTOPHIM HE TOJIHLKO BHOCHUT OCHOBHOM BKJIaa B
€CTECTBCHHOHAYYHYIO KapTHHY MHUPA, HO U MPEIOCTABIISIET HanboJee sICHbIC 00pa3ibl IPUMEHEHHUS HAYYHOTO
METO/Ia MIO3HAHHUS, T.€. crioco0a MOoTy4YeHHs TOCTOBEPHBIX 3HaHMM 0 Mupe. HakoHnel, ¢pusnka — 3TO nmpeaMer,
KOTOPBIN HApsAy C APYTUMHU €CTECTBEHHOHAYYHBIMHU MTPEAMETaMU JOHKEH 1aTh IIKOJbHUKAM MPEICTaBIICHUE
00 yBIIEKaTEeJIbHOCTH HAYYHOTO UCCIIEIOBAHUS M PAJOCTH CAMOCTOATEILHOTO OTKPBITUS HOBOT'O 3HAHUS.

Opna w3 IaBHBIX 3a7ad (PU3NYECKOro OOpa3oBaHMsI B CTPYKType OOIIero oO0pa3oBaHHUS COCTOHUT B
(hOopMUPOBaHUH €CTECTBEHHOHAYYHOI TPaMOTHOCTH U MHTEpeca K HayKe Y OCHOBHOM Macchl 00y4aromuxcs,
KOTOpBIC B JaJIbHEWIEM OyayT 3aHSATHI B CaMBIX pa3sHO 00pa3HbBIX cdepax aesrerabHocTd. Ho He MeHee
BaKHOM 3a/layeil ABIIAETCS BBISABICHHE W TOJArOTOBKA TAJNAHTIMBBIX MOJOIBIX JIIOJEH A MPOAOKEHUS
oOpa3oBaHusl W JallbHEHIICH TPO(HECCHOHATBLHON JEATSIBHOCTH B O00OJACTH eCTECTBCHHOHAYYHBIX
UCCJIEIOBAaHUM U CO3JaHUM HOBBIX TeXHOJOTrHWid. COracHO MPHUHATOMY B MEXKIYHAapOJHOM COOOIIECTBE
onpeneneHuto, «EcrecTBeHHOHAYYHAs TPAMOTHOCTD — 3TO CIIOCOOHOCTD YeJIOBEKa 3aHUMATh aKTUBHYIO TPk
JAHCKYIO MO3UIIKI0 TT0 OOIIECTBEHHO 3HAYMMbBIM BOIPOCAM, CBSI3AHHBIM C €CTECTBEHHBIMU HayKaMH, U €r0
TFOTOBHOCTb HHTEPCCOBATHCA CCTCCTBCHHOHAYYHBIMU HIACIMMU. HaquO I’pﬁMOTHBIfI YCIIOBCK CTPECMUTCA
y4acTBOBaTh B apryMEHTHPOBAHHOM OOCYXJECHHUM MPOOJIeM, OTHOCSIIMXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTUAM, YTO Tpe6yeT OT HEro CIICAYIOIINUX KOMIIETEHTHOCTEH:

— HAy4HO OOBICHATH SABJICHUA,
— OIICHUBATh U ITIOHHUMAaThb 0COOEHHOCTH HAay4YHOT'O UCCJICAOBAHUA,
— HHTCPHPETUPOBATH JAaHHBIC U UCIIOJIb30BATh HAYYHBIC NOKA3ATCIbCTBA JJI MMOJIYUYCHHU BEIBOJOB.

N3yuenue pusnku ciocoOHO BHECTH peIIAOINii BKIaJ B OPMUPOBAHNE €CTECTBEHHOHAYYHOM
IPaMOTHOCTH 00YYaIOLIHXCSl.

HEJIN U3YUEHUSA YYEBHOT'O IPEJIMETA «®U3UKA»

Henu nzyuenust pu3nKu Ha ypOBHE OCHOBHOTO 00111eT0 00pa3oBaHus onpeseneHs B Konuenmmu
npenoaaBaHus yueOHoro npeamera « Pu3nkay B 00pa3oBaTeIbHBIX opranu3amnusax Poccuiickoit denepanun,
pealn3yIoNUX OCHOBHBIE 00111€00pa3oBaTeIbHbIE MPOTpaMMbl, YTBEPKIEHHOH perienneM Komeruu
MunuctepctBa npocsetienus Poccuiickoit @eaepanuu, npotokon ot 3 aekadps 2019 r. Ne [1K-4BH.

Henu nzyuenust Gpusnku:

— MpHOoOpeTeHne UHTEepeca U CTPEMIIEHHUS 00yJaloUINXCcs K HAyYHOMY U3YYEHHIO MPHUPOJBDI,
pa3BUTHE HMX MHTEJUIEKTYAIbHBIX U TBOPYECKHX CIIOCOOHOCTEH;

— pa3BUTHE NPECTABICHUN O HAyYHOM METO/I€ MMO3HaHUS U (OPMUPOBAHUE UCCIIEOBATEIHCKOTO
OTHONICHHUS K OKPY>KAIOLIUM SIBICHUSIM;



— (¢opMHpOBaHNE HAYYHOTO MUPOBO33PEHHUS KaK pPe3yibTaTa U3yYeHHUs OCHOB CTPOCHHS MAaTepUH U
(dyHIaMEHTAJIbHBIX 3aKOHOB (PU3UKH;

— (dopmupoBaHHE MPEACTABICHUN O posid (DU3UKU JIJIs1 pPa3BUTHS IPYTUX €CTECTBCHHBIX HAYK, TEXHUKH
1 TEXHOJIOTHi;

— pa3BUTHUE NPEJCTABICHUN O BOBMOXHBIX cepax Oyayiiel mpodeccuoHanbHOM NesTENbHOCTH,
CBSI3aHHOU C (PM3UKOMH, MOATOTOBKA K JIabHEHIIIeMy OOyICHHIO B 3TOM HAIPaBICHUH.

JlocTirkeHue 3THX 1eJiei Ha YpOBHE OCHOBHOTO 0011ero 00pa3oBaHus 00eCcIIeYnBaeTCs pelieHueM
CIIEIYIOIINX 3aa4:

— MpUOOpPETEeHHE 3HAHUM O TUCKPETHOM CTPOCHUHU BEILIECTBA, O MEXaHUYECKUX, TETJIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

— TpHOOpeTeHNe YMEHUH ONMUCHIBATh U OOBACHATH (PU3MUECKUE SBICHUS C UCIIOJIb30BAHUEM
MOJTYYECHHBIX 3HAHUI;

— OCBOEHHE METOJIOB PELICHUs MTPOCTEUIIINX PACUETHBIX 3a/1a4 C UCIIOJIb30BaHUEM (PHU3NUECKUX
MOJIEJIEN, TBOPUYECKUX U MPAKTUKOOPHUEHTUPOBAHHBIX 33144,

— Pa3BUTHUC YMCHI/Iﬁ Ha6J'IIOI[aTB IMPHUPOAHLBIC ABJICHHA U BBIIIOJIHATDL OIIBITHI, J'Ia60paT0pHBIe pa6OTBI u
SKCHCPUMCHTAJIBHBIC UCCIICAOBAHUA C UCITIOJIB30BAHUEM U3MCPUTCIIbHBIX HpI/I60pOB;

— OCBOEHHUE IPUEMOB pabOTHI ¢ HH(popManHel HU3MUECKOTO CoAepKaHus, BKII0Yas HHPOPMAIHIO O
COBPEMEHHBIX JOCTI)KCHUAX (PU3UKH; aHATIN3 U KPUTUYECKOE OIICHHUBaHHe HH(DOpMaIIHH;

— 3HAKOMCTBO cO cepamu npodeccuoHaIbHON 1eATeNbHOCTH, CBSI3aHHBIMU C (DU3UKOM, U
COBPEMEHHBIMH TEXHOJIOTHSIMHU, OCHOBAaHHBIMU Ha JOCTHKEHUSIX (PU3HUECKON HAYKH.

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

B cootBerctBrm ¢ ®I'OC OOO dusuka sBiseTcst 00s53aTeIbHBIM ITPEAMETOM Ha YPOBHE OCHOBHOTO
oOuiero obpaszoBanus. JlaHHas mporpaMMa npeaycMaTpuBaeT U3yuyeHue GU3nKu Ha 6a30BOM ypOBHE B
o0bEme 238 1 3a Tpu rosa oOydeHus 1o 2 4 B HEAEIO B 7 U § Kiaccax M o 3 4 B HeZleNto B 9 Kiacce.



COJEP)KAHUE YYEBHOI'O IIPEJIMETA

7 KJIACC

Paznen 1. ®usnka u €€ poJsib B NO3HAHUU OKPYKAKIIEr0 MUPa
®u3rka — HayKa 0 IPUPOJIe, U3ydaeT PU3NUYECKHUE SIBICHUS: MEXaHHUYECKHE, TEIJIOBBIC, JIEKTPUUECKHE,
MarHuTHbIE, CBETOBBIE, 3BYKOBBIE.

Oduznyeckue BelnuuHbl. M3mepenne puszndeckux BenmunuuH. Ousndeckue mpubdopsl. [lorpenrHocTs
n3MepeHnil. MexayHapoaHasi CucTeMa eIMHUL.

Kak ¢usuka u qpyrue eCTeCTBeHHbIE HAYKH M3YYarOT MPUPOy. ECTeCTBeHHOHAYUYHBIM METO T TO3HAHMS:
HaOJI0/IeHUE, ITOCTAaHOBKA HAYYHOT'O BOMPOCA, BBIIBIDKEHUE THITOTE3, SKCTICPUMEHT 110 TIPOBEPKE THITOTES,
o0BsicHEHHE Ha0M01aeMoro sBieHus. Onucanue GU3nIecKuX SBICHUHN ¢ TOMOIIBIO0 MOCIICH.

JdemoncTpanuu
1. MexaHuueckue, TeMIOBbIe, HIEKTPUUECKIE, MAaTHUTHBIC, CBETOBbIE SIBJICHHS.

2. ®usnueckue npruOOPHI ¥ MPOLEAYPa IPSIMBIX H3MEPEHHUI aHAJIOTOBBIM B IU(GPOBBIM IPUOOPOM.

JlaGopaTopHble padoThI U ONBITHI

1. Onpenenenue EeHbl JeNIeHUs KAkl U3MEPUTENIBHOrO Ipudopa.

2. 3mepeHue paccTosiHUi.

3. U3mepenne o0bEMa )KUAKOCTH M TBEPIOTO Tea.

4. OnpeneneHue pa3MepoB MaJIbIX TEJl.

5. N3mepenue temneparypsl py NOMOILHU KUAKOCTHOTO TEPMOMETPA U AATYUKA TEMIIEPATYPBI.

6. HpOBeI[eHI/Ie HCCIICOAOBAHUA 110 ITPOBCPKE I'MIIOTE3bI: JaJIbHOCTD noiéra [Iapuka, IymeHHOT o
TOPU30HTAJIbHO, TCM 60J'IBH_IC, yeM OO0JIbIIIE BEICOTA IIycCKa.

Pa3nes 2. [lepBoHayabHbIe CBEICHUS] O CTPOEHUH BelllecTBa

CrpoeHue BenecTBa: aToMbl U MOJIEKYJIbI, UX pa3Mepbl. ONBITHI, 1OKa3bIBAIOIINE JUCKPETHOE CTPOEHUE
BellecTBa. OMNbIThI, JOKa3bIBAIOUIUE JUCKPETHOE CTPOCHHUE BEIIECTBA.

JBr>xenue yacTuil BemiecTBa. CBs3b CKOPOCTH ABMKEHUS YaCTHI] C TeMIiepaTypoil. bpoyHoBckoe
nsuxkenue, 1uddysus. BzanmoaelicTBre 4acTUIl BEIIECTBA: MPUTSHKEHNE U OTTAIKUBAHHE.

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 CBOWCTBAMHU BEIIECTB B
Pa3HBIX arperaTHbIX COCTOSHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHneM. OCOOEHHOCTH arperaTHbIX
cocTostHUM BOJIbI. OCOOEHHOCTH arperaTHbIX COCTOSTHUI BOJIBI.

JdemoHcTpanuun
1. HaGmronenne OpOyHOBCKOTO JBHKCHUSI.
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 PACIIHMPEHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHHUSI.

Paznen 3. /IBuskeHue U B3aUMO/1€iiCTBUN

Mexannueckoe ABukeHre. PaBHOMepHOE U HepaBHOMEPHOE ABMKEeHUE. CKOpocTh. CpeHssi CKOPOCTh MPU
HEPaBHOMEPHOM JIBH)KEHHMH. Pacuér myTu u BpeMeHu ABMKEHUsI. PABHOMEpHOE 1 HEPAaBHOMEPHOE JIBU-
xenue. Ckopocts. CpefHssi CKOPOCTh P HEPABHOMEPHOM JIB)KEHUH. Pacuér myTH U BpeMeHU ABUKECHUSI.



SIBnenne nHepuuu. 3aKoH HepUUK. B3auMoaencTBre Ten Kak NTpUYMHA U3MEHEHHS! CKOPOCTH JIBUKEHUS
ten. Macca kak Mepa nHepTHOCTH Tena. [InotHocTs BemecTBa. CBSA3b INIOTHOCTH € KOJIMYECTBOM MOJIEKYJI B
enuHUIE 00BEMA BEIIECTBA.

Cuta Kak XxapakTepHuCcTHKa B3aumoaercTBus Ten. Cunna ynpyroctu u 3akoH ['yka. MI3amepenue cuiibl ¢
MOMOIIIBIO AUHAMOMETpA. SIBJI€HHUE TATOTEeHU U cuia Tsbkectu. Cuiia TsbkecTy Ha Apyrux mianerax (MC).
Bec Tena. HeBecomocTs. CrioxeHne cuil, HapaBJIeHHbBIX M0 OJIHOM npsmoil. PaBHonelicTByomas cui. Cuia
TpeHus. TpeHue CKONIBKEHHS U TpeHUE MoKos1. Tpenue B mpupojae u texuuke (MC).

JdemMoncTpanuu

1. HabmroneHne MeXaHUYeCKOro ABMXKCHHS TEIIa.

2. U3mepeHune cKopoCTH MPSIMOJIMHEHHOTO IBUKEHUS.

3. HaGnronenue siBieHUs HHEPITUU.

4. HabnroieHre M3MEHEHUs1 CKOPOCTH NPH B3aUMOJIEHCTBUU TEIL.
5. CpaBHEHHUE MacCC MO B3aMMOJICHCTBUIO TEJI.

6. CnoxeHue cuJjl, HalpaBJICHHbIX 110 OJHON IPSIMOM.

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

2. OnpeneneHue cpeHeld CKOPOCTH CKOJIBKEHHs OpyCKa MIIH IIapyKa MO HAKJIOHHOM MIOCKOCTH.
3. Onpenenenue MIOTHOCTH TBEPIOTO TeNa.

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. /laBiienue TBEPABIX TeJ, :KUAKOCTEH U ra3oB

Jasnenue. CriocoObl yMEeHbIIIEHUS M YBETTUUEHUS AaBieHus. J[aBieHue ra3a. 3aBUCMOCTh JaBlIeHUS ra3a
oT 00béMa, TeMiieparypsl. [lepegaua naBieHus TBEPABIMU TEIaMHU, KUAKOCTIMHU U razamu. 3akoH [lackans.
[THeBMaTH4eCKHEe MAITUHBL. 3aBUCUMOCTH JIaBIICHUS KUJIKOCTH OT TTyOuHBL. [ MapocTaTHUecKuii mapaoKc.
CooOmaromuecs cocyapl. [ uapaBInyecKue MEXaHU3MBbI.

ATtMmocdepa 3emian u aTMocepHoe AaBiaeHue. [I[puunHbl CynecTBOBaHHS BO3YIIHON 000I0UKH 3eMJIH.
OmnsitT Toppuuennu. M3mepenue atmochepHOro JaBieHUs. 3aBUCUMOCTh aTMOC(EPHOTO JaBI€HUS OT
BBICOTHI HaJl ypoBHEM Mopst. [IprOops! 1715 n13MepeHust aTMOCQEPHOTO J1aBICHUS.

JlelicTBuE JKUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Telo. BeITankuBaromas (apxumenoBa) cuia. 3akoH
Apxumena. [InaBanue ten. BosgyxomnnaBanue.

JdemoncTpanuu

. 3aBUCHMOCTb JaBJIEHUS T'a3a OT TEMIIEPATYPBbI.

. Ilepenavya naBiaeHMs )KUIKOCTBIO M Ta30M.

. Coobmaromuecs cocy bl

. 'mapaBinueckwmii npecc.

. [IposiBnenue nencTBrsa aTMOC(EepHOro JTaBICHHUS.

. 3aBUCUMOCTh BBITAJIKUBAIOIIEH CUJIBI OT 00BEMa HOFpYX(éHHOﬁ YacCTH TCJIa U IJIOTHOCTHU KHUAKOCTH.
. PaBeHCTBO BBITAIKUBAIOIIEH CUJIIBI BECY BBITECHEHHOM KUAKOCTH.

NN LD AW

8. YciioBue mi1aBaHus TeJI: IJIaBaHUE WIIN MOrpy>KCHUC TCJI B 3aBUCUMOCTH OT COOTHOLICHUSA IUIOTHOCTEM
TCJIa U X KUJKOCTHU.

JlaGopaTopHble padoThI U ONBITHI
1. UccnenoBanue 3aBUCIMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOH B KUAKOCTh YaCTH Tela.



2. OnpeneneHue BoITAIKUBAIOLIEH CHIIBI, JEHCTBYIOIIEH HA TEJIO, MOTPYKEHHOE B )KUAKOCTb.

3. IlpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIECH CHIIbI, IEHCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT MacChl Tea.

4. OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAJIKUBAIOILECH CHIIBI, JEHCTBYIOIIEH HA TEJIO B KUJIKOCTH,
0T 00bEMa OTPYKEHHON B )KHUJIKOCTh YaCTH TeJla U OT TUIOTHOCTH YKUIKOCTH.

5. KonctpyupoBanue apeoMerpa Ui KOHCTPYHUPOBAHHE JIOJIKH U ONpesiesieHue e€ rpy30101bEMHOCTH.

Pa3zgen S. Pabora u MOIIHOCTB. JHEPrust

Mexanunueckasi pabota. MOIIHOCTb.

[IpocThie MeXaHU3MBI: pbIuar, 0J0K, HaKJIOHHAs TIOCKOCTh. [IpaBuiio paBHOBecHs peryara. [Ipumenenue
MpaBujIa paBHOBECHS pbluara K 0J10Ky. «30s0Toe nmpaBmioy» Mexanuku. KIT/] mpocTeix MexaHHU3MOB.
[IpocThie MexaHU3MBI B OBITY U TEXHHKE.

Mexannyeckas 3Heprus. Kunernueckas u noreHuuanbHas sHeprus. [Ipespamenue oqHoro suia
MEXaHUYECKOM HEPTUHU B APYTroil. 3aKOH COXpaHEHUS JHEPIMU B MEXAHUKE.

JleMmoHCTpamun
[IpuMepsl IPOCTBIX MEXAHU3MOB

JlaGopaTopHble padoThI U ONBITHI

1. Onpenenenue pabOTHI CHIIBI TPEHUS MPU PABHOMEPHOM JIBHKEHHUHU TeJa M0 TOPU30HTAIBHON
MTOBEPXHOCTH.

2. UccnenoBanue ycioBUi paBHOBECHUS pblyara.

3. Usmepenne KIIJI HakIOHHOM MJIOCKOCTH.

4. 3yueHue 3aKkoHa COXPaHEHUSI MEXaHUYECKON IHEPIHH.

8 KJIACC

Pa3nea 1. TenuioBble siBy1eHUs

Mopenu TBEPAOro, )KUAKOTO M ra3000pa3HOro cocTosHuM BemecTBa. Kpucrannmndeckue 1 aMmopgHbIe Tema.
OObscHEHUE CBOMCTB ra3oB, JKUJIKOCTEH U TBEP/IBIX TEJl HA OCHOBE MOJOXKEHUH MOJIEKYJIIPHO-KMHETUYECKON
teopun. CMadyrBaHUe U KallWJUIApHBIE siBJIeHUS. TeroBoe pacuiupeHue 1 cxaTue.

Temnepatypa. CBsA3b TEMIIEPATYPhI CO CKOPOCTBIO TEIIOBOTO ABH)KEHUS YaCTHII.

Buytpennsist sneprus Crioco0bl H3MEHEHNs BHYTPEHHEH SHEPTUH: TEIJIoNepeiada U COBEpIIEHUE paOOThI.
Buasl Temonepenaun: TemIONPOBOIHOCTh, KOHBEKIIUS, U3IyUYECHHE.

KonnyecTBo TeroTsl. Y aenabHas TEMIOEMKOCTD BellecTBa. TerIo00MeH U TEeII0BOE PaBHOBECHE.
VYpaBHeHue TermoBoro 6ananca. [InaBneHre M oTBepAeBaHUE KPUCTAUIMYECKUX BEIIECTB. YelbHas
TeruioTa riasieHus. [lapoodpasosanue u konaeHcanus. Mcnapenne (MC). Kunenue. Y aenbHas Temiora
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYpbl KUIIEHHUS OT aTMoc(hepHOoro naBieHus. BiaxHocTs Bo3ayxa.

OHeprus TOIUINBA. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Mpunnume! padots! TermnoBbix aeurareneit. KI1J[ rermnoBoro apurarens. TerioBbie IBUTATENU U 3aIIUTA
okpyxaroriet cpensl (MC). 3akoH coXpaHeHUs U MpeBpallleHus YHEPTUH B TeIIoBbIX mpoieccax (MC).

JdemMoHcTpanuu

1. HaGmoienne OpOyHOBCKOTO JBMXKEHUS

. Habmonenue muddyzun

. HaGroenue siBleHMi cMaunBaHUs U KallMJUISIPHBIX SIBICHUN

. Habnroienue TemnoBoro paciupeHust Tei

. I3MeHeHue naBneHus ra3a npu n3MEeHEeHHH 00bEMa M HarpeBaHUH WITH OXJIaXKIACHUU
. IlpaBuna n3MepeHus TeMnepaTypsl

. Buzas! Tennonepenaun

o0 N N L AW

. OxytaxieHue mpu CoBepIIEHUU pabOThI



9. HarpeBanue nipu coBepiieHUH padOThl BHEITHUMHU CHUJIaMHU
10. CpaBHeHME TEIOEMKOCTEN Pa3TUYHBIX BELIECTB

11. HaOnronenne KUIeHns

12 .HabGirofeHue moCTOSIHCTBA TeMITepaTyphl IIPH TUIABJIICHUH
13. Mojenu TEIUIOBBIX JBUTaTeICH

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. OmnpenencHue TaBJICHHUS BO3IyXa B Oa/IOHE IIMPUIIA

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

6. [IpoBepka runoTe3sbl TMHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA KHUAKOCTU B TEPMOMETPUUECKON TpyOKe
OT TEMIEPaTyphI

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 BOJAON PU TEINIOOOMEHE C HarpeThIM
METaJUTHYECKUM ITUIHHAPOM

10. Onpenenenue yaenbHON TEIIIOEMKOCTH BEIIECTBA

11. MiccnenoBanue mporecca uCapeHus

12. OnpeneneHre OTHOCUTENIBHOM BJIAXKHOCTH BO31yXa

13. Onpenenenue yaeabHON TEMIOTHI IUIABICHUS JIbJA

Paznen 2. DiekTpuyeckne u MATHUTHbIE SABJICHUS

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 3niekTpruueckoro nods. [IpuHuun cyneprno3uimm 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 CyHICCTBOBAaHUA SJICKTPUICCKOTO TOKA. M CcTOYHUKH TOCTOSHHOI'O TOKA.
I[eﬁCTBHH QJICKTPHUYICCKOI'0 TOKa (TCHJIOBOC, XHUMHUYCCKOC, MaFHI/ITHOC). 9HCKTpI/I‘{CCKI/Iﬁ TOK B JKHMAKOCTAX
" rasax.

SHCKTpI/I‘-ICCKaSI OCIIb. Cuna Toka. SHCKTpI/ItIeCKOC HaIIpsA>KCHUC. COHpOTI/IBJICHI/IC IMPpOBOAHUKA. YaenpHOE
CONMPOTUBJICHHUEC BCIICCTBA. 3akon Oma IJId y9aCTKa LICIIN. IlocnenoBarenbHOE U napaljiIeJIbHOC COCAMHCHUC
IMPOBOAHUKOB.

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

ITocTostHHEIE MarduThl. B3anmMoIeHCTBUE IMOCTOSHHBIX MArHUTOB. MarHuTtHoe 1ojie. MarauTHOE 1101
3eMJIM U €ro 3Ha4YeHHue 1Sl )KM3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHOE MoJie SJIEKTPUUECKOro TOKA.
[IpuMeHeHne >7IEKTPOMArHiuTOB B TEXHUKE. /[elicTBHE MArHUTHOTO TOJISI HA MPOBOJAHUK C TOKOM.

DNEeKTpOABUTaTEIb OCTOSIHHOTIO TOKa. VICIIo/Ib30BaHKE AJIEKTPOIBUraTeNIel B TEXHUYECKUX YCTPOICTBAaX U
Ha TPaHCIOpTE.

OmnbiTel @apanes. SBnenue snekrpoMarautHor HHAYKIMH. [IpaBuio Jlenna. Dnexkrporeneparop. CriocoObl
MOJTYYCHHUS HJIEKTPUUYECKON SHEPTUH. DIEKTPOCTAHIIUH HA BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.



JdemoHcTpanuu

1. Dnexrtpuzanus Tein

JIBa poJia 2JIEKTPUUECKUX 3aps0B U B3aUMO/ICHCTBUE 3apSKCHHBIX 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. DnexTpruuecKuid TOK B )KUIKOCTH

11. T'a30BbIi1 pa3psia

12. VI3amepeHue CUIlbl TOKa aMIIepMETPOM

13. VI3mepeHue JIeKTpUYECKOro HANpsKEHUsT BOJBTMETPOM

14. PeoctaT 1 Mara3uH CONpOTUBJIECHUM

15. BzaumoeiicTBE TOCTOSSHHBIX 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 NOCTOSHHOTO TOKA

22. VccnenoBaHue SIBIEHUS 3JIEKTPOMArHUTHON MHAYKIIUN

23. OnbiTel Papanes

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

25. DIEKTpOreHepaTop MOCTOSHHOTO TOKa

JlabopaTopHbie padoThI U ONBITHI

1. OnbITel MO HAOIIOACHUIO ANIEKTPU3ALUH TeT HHAYKLIHUEH U P CONPUKOCHOBEHUH

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. H3MmepeHue u peryanpoBaHue HaNpsyKEHUs

6. HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, HAYLIETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUSI PE3UCTOPA U
HaIpsDKEHUS Ha PEe3UCTOpe

7. OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUUECKOIO COMPOTUBIIEHUS IPOBOJHUKA OT €T0 JUIMHBI,
IJIOUIA/IA MONIEPEYHOI0 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. Onpenenenune KIIJ/I narpeBarens

14. VccnenoBanne MarHUTHOTO B3aUMOJIEHCTBUS IIOCTOSIHHBIX MAarHUTOB

15. 3yyeHne MarHUTHOTO MOJIS IIOCTOSTHHBIX MAarHUTOB MPU UX 00BEIMHEHNUH U pa3AeiIeHUN

16. MccnenoBanne AeUCTBUS AIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPENIKY



17. OnbITHI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTh CHJIbI B3AUMOJICMCTBUS KaTYIIKK C TOKOM M 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 UCCIIEIOBAHUIO SBJICHUS 3JIEKTPOMAarHUTHON MHAYKLUU: UCCIIEIOBAHNE U3MEHEHUN
3HAYEHUS U HAIMPaBJICHUS WHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3zgen 1. Mexannueckue siBJICHUSA

MexaHndeckoe JABUXKCHUC. MaTepI/IaJIBHaH Touka. Cucrema orcuéra. OTHOCUTEIILHOCTh MEXaHUYECKOTO
JABHKCHUS. PaBHOMepHOC HpﬂMOJ’IHHGfIHOC JABUIKCHUC. HepaBHOMCpHOC HpHMOHHHeﬁHOG JABUKCHHUC.
Cpez[H;m N MTHOBCHHAas CKOPOCTH TCJia IIPpU HEPABHOMEPHOM JIBUKCHHU.

VYckopenue. PaBHoyckopeHHOE NpsMouHeHOe aBrkeHne. CBoooaHoe naaenue. OnbiTel [amunes.
PaBHOMepHOE aBMMX)EHUE TI0 OKpyx)HOCTH. [leprnoa u yactora 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 CKOpeHHe CBOOOIHOTO MajieHus. J[BrkeHue miaHeT
Bokpyr Comnnua (MC). [lepBas kocMuyeckas CKOpocTb. HeBecoMoCTh 1 neperpy3KH.

PaBHOBecue maTepuaibHON TOYKH. AOCOIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO Tena ¢ 3aKpEeIIEHHOM
OChI0 BpauieHus. MomeHT cuibl. 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 3HEPrUs TeNa, NOJHATOrO HaJl IOBEPXHOCTHIO 3eMiIu. [loTeHIanbHas S3Heprus CKaTou
npyxuHbl. Kunernueckast sneprus. Teopema o KHHETHUECKON SHEPTUU. 3aKOH COXPaHEHUsI MEXaHUUYECKOM
SHEPTrUH.

JdemoHcTpanuu

Habntoienne MexaHn4eckoro JBUKEHHS Tejla OTHOCUTEIBHO Pa3HBIX TEJ OTCUETa

CpaBHeHHE MyTEeN U TPACKTOPUI IBHKEHUS OJTHOTO U TOTO K€ TeJIa OTHOCUTEIIBHO PAa3HbIX TEJI OTCUETA
N3mepenne cKkopocTH U yCKOPEHHUS IPSMOJINHENHOTO JBUKEHHUS

HccnepoBanne npuU3HAKOB PaBHOYCKOPEHHOI'O JBUYKEHUS

ARSI S

HalGmronenue aBrkeHus Teaa mo OKpy>KHOCTH

6. HaGnronenne MexaHM4eCKUX SBJICHUHN, IPOUCXOIAIINX B cucTeMe oTcuéra « Tenexxkay npu e
PaBHOMEPHOM M YCKOPEHHOM JIBUKEHUU OTHOCUTEIHHO KaOMHETa QUBHKH

7. 3aBUCUMOCTBH YCKOPEHHS TeJIa OT MAcChl TeJla M JICUCTBYIOIICH Ha HETO CHIIBI

8. HaOmroeHne paBeHCTBA CHIT TIPH B3aUMOICCTBUU TeEI

9. N3meHeHne Beca Tena IpU YCKOPEHHOM JIBUKEHUU

10.ITepenaua nummnynbca Mpy B3aUMOJICUCTBUAN TEI

11.ITpeoOpa3zoBanmsi SHEPTUHU TIPH B3aUMOJICHCTBUU TEJ

12.CoxpaneHue uMmyJibca Npv HEYIPYroM B3auMOJICUCTBUU

13.CoxpaHeHue UMIyJibca Mpu aOCOTIOTHO YIIPYrOM B3aUMOCHCTBUM

14 . HabnroneHne peakTHBHOTO JIBHKCHHMS



15.CoxpaHeHre MEXaHHYECKOW SHEPTHH MPU CBOOOTHOM TaJICHUN
16. CoxpaHeHne MEXaHMYECKON SHEPTUU MPU JBHKEHUU TEJa MO ACHCTBUEM MPYKUHBI

JlaGopaTopHble padoThI U ONBITHI

1. KoHcTpyupoBaHue TpakTa Jijisl pa3roHa U JalbHEHIIEro paBHOMEPHOIO JIBUXKEHUS IIApUKA UITU
TEJIeHKKHU

2. Ompenenenue cpeHeil CKOPOCTH CKOJIbKEHHUSI OpYyCKa WM JABMKEHUS IIApUKa 10 HAKJIIOHHOM
TUIOCKOCTH

3. Ompenenenue yCKOPEHHs Tela PU PaBHOYCKOPEHHOM JIBUKEHHUHU 110 HAKJIIOHHOH IJIOCKOCTH

4. HccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM JIBH)KEHUH 0€3 HayaJIbHOH
CKOpPOCTH

5. IIpoBepka runoTe3bl: €C/IU MPU PABHOYCKOPEHHOM JBM)KEHUU 0€3 HauyaJbHOM CKOPOCTU IIyTH OTHOCSTCS
KaK psiji HEUETHBIX YHMCEN, TO COOTBETCTBYIOIIUE TPOMEXKYTKH BPEMEHH O/IMHAKOBBI

6. MccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHHSI OT CUJIbI HOPMAJIBHOTO JTaBJICHUS

7. Omnpenenenue KodpGUIMEHTa TPEHUS CKOJIbKEHUS

8. OmnpeneneHue KECTKOCTU MPYKUHBI

9. Ompenenenue paboThl CUIIbI TPEHUS IPU PABHOMEPHOM JBHKEHUH TEJa IO TOPU30HTAILHON
MIOBEPXHOCTHU

10.0mnpenenenue paboThl CHIIBI YIPYTOCTH HpU MOABEME Ipy3a ¢ UCIOJIb30BAaHHUEM HEMOABHIKHOTO U
MIOJIBUKHOTO OJIOKOB

11.M3y4yeHune 3aKk0Ha COXpaHEHUs SHEPIUn

Pa3zgen 2. Mexannueckune KoJe0aHUA U BOJHBI

Konebarenproe nmxenne. OCHOBHBIE XapaKTEPUCTHKHU KOJIEOAHHI: TEPHUO/I, 9aCTOTa, aMILTUTY/Ia.
Matematuueckuii U IpyKUHHBIN MasTHUKH. [IpeBpaliieHne sHepruu npu KoiaedaTeIbHOM JIBHKESHUU.
3aryxaroiue konaebanus. Beinykennsie konebanus. Pezonanc. Mexanuueckue BosHbl. CBOMCTBA
MexaHu4decKux BOJIH. [Ipo moibpHBIE U MoniepevHbIe BOTHBL. JIJITMHA BOJHBI M CKOPOCTH €€ pacpOCTPAHECHHUS.
Mexanudeckue BOJIHBI B TBEPIOM Teie, ceiicMuueckue BosHbl (MC).

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

Jdemoncrpanuu

1. Habmroienue xosnebaHuii Tei noja JeHCTBUEM CHIIbI TSYKECTH U CUJIbI 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. HaGumroieHre 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI

6. AKyCTHYECKUI 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 KOJIEOAaHWUH MTOABEIICHHOTO K HUTH TPy3a OT JUTMHBI HUTH 4,
HccnenoBanue 3aBUCUMOCTH TIepHUoa KoJeOaHU Py >KHHHOTO MasiTHUKA OT Macchl Ipy3a

5. IIpoBepka HE3aBUCUMOCTH TIEpHOIa KoieOaHmii rpy3a, MOBEIICHHOTO K HUTH, OT MacChl rpy3a 6.
OnBITHI, IEMOHCTPHUPYIOIINE 3aBUCHMOCTh TIepro/ia KoieOaHu Mpy>KMHHOTO MasiTHUKA OT MacChl Tpy3a u
JKECTKOCTH MPYKUHBI

7. U3MepeHne yCKOpeHus: CBOOOHOTO TaICHUS

Pa3jnen 3. DiieKTpOMarHuTHOE MOJi€ U 3JIEKTPOMATHUTHBIE BOJIHBI



DJIEKTPOMArHUTHOE MOoJie. DJIEKTPOMarHuTHhIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH [Ikama
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. CBeToBbI€ AIBJICHUSA
JlydeBasg monenb cBera. Ucrounuku ceta. [IpsiMonuueitHoe pacnpocTpaneHue ceeta. 3armenusi CoiHua u
Jlynbl. Otpaxenue ceta. [1mockoe 3epkano. 3aKOH OTpakeHHUs CBETA.

HpeHOMHeHI/IC cBeTa. 3aKOH MMpCIIOMJICHUA CBCTA. ITonnoe BHYTPCHHEC OTPAKCHUC CBCTA. Hcnonb3oBanue
IMMOJIHOT'O BHYTPCHHETO OTPAXKCHUA B OIITUUCCKHUX CBCTOBOAAX.

Jlunza. Xox mydeit B ima3ze. Ontudeckas cucreMa gotoanmnapara, Mukpockorna u teneckona (MC). I'na3
KaK ONTHYECKas CUCTeMa. BIIM30pyKOCTh M JaIbHO30PKOCTb.

Paznoxenue 6enoro ceera B ciektp. OnbiTel HploToHa. CrioskeHne cekTpaibHbIX 1BeTOB. [lucnepcus
CBeTa.

JdemoHcTpanuu
[IpssMonuHENHOE paCIIPOCTPAHEHUE CBETA.
OTtpakeHue cBeTa.

[Tonyuenue n300pakeHHi B MIIOCKOM, BOTHYTOM U 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 IIpU CJIOKCHUHN CBCTA PA3HBIX LIBCTOB.

JlabopaTopHbie padoThI U ONBITHI
1. UccrnenoBaHue 3aBUCMOCTH YIJIa OTPaXKEHHsI CBETOBOTO JIyya OT yrJjia MaJeHusl.

2. HSy‘-ICHI/Ie XapaKTCPUCTUK I/I306pa)KCHI/I$I npeaMeTa B IJIOCKOM 3€pKajic.

3. I/ICCJ'Ie,ZIOBaHI/Ie 3aBHUCHUMOCTH yI'Jia IPCJIOMIICHHA CBECTOBOI'O JIy4da OT yIJjia MaJCHHA Ha 'PaHULIC
«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 10 BOCTIPUSATHIO I[BETA MPEAMETOB IIPU UX HAOIIOICHUN Yepe3 BETOBbIE (QUIBTPHI.

Pa3zgen 5. KBaHTOBLIE IBJICHUSA

OmnsiThl Pesepdopaa u muianerapHast Mozens aroma. Mojens atoma bopa. icniyckanue u morsoieHue
cBeta atToMoM. KBaHThI. JIMHEHYaThIe CIIEKTPHI.

PagnoaktuBHOCTB. Anb(da, 6eta u rammanzinydenus. CTpoeHue aToMHOro siipa. Hykinonnas mozaens



aToOMHOTO siapa. M30TonsbI.
PannoaktuBHble npeBpamienusd. [lepuos nomypacnaga aTOMHBIX sAEp.
SnepHble peakuy. 3aKOHBI COXPAHEHUS 3apsAJ0BOTO U MAaCCOBOTO YHCEN. DHEPTUsl CBSI3U aTOMHBIX SI/IEP.
CBsi3b Macchl U sHepruu. Peakiuu cuntesa u aenenus saep. Ucrounuku sueprun Coinnua u 38é31 (MC).
SAnepnas sHepreruka. JleficTBUs paAMOAaKTUBHBIX U3TyuyeHUH Ha )uBble opraHu3Msl (MC).

JdemoHcTpauuu

1. CrieKTphbl U3J1y4€HHUs U MOIJIOIIEHNUS.

2. CexTpsl pa3IuyHbIX ra30B.

3. CrexTp BogOpOA.

4. Habmonnenue TpekoB B kamepe Busbcona.

5. Pabota cuéTunka MOHU3UPYIOUINX H3ITydCHHH.

6. Peructparust u3nyyeHus NpupOAHBIX MUHEPAJIOB U IPOIYK TOB.

JlaGopaTopHble pad0ThI U ONBITHI
1. HabmroieHue CITONMIHBIX U IMHEHYAThIX CIIEKTPOB U3JIyUCHHUS.

2. UccnenoBaHue TPEKOB: U3MEPEHHUE SHEPTUU 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 PU U3YYSHNUHU BCETO Kypca PU3UKH, a TAKKE IS
noAroToBku K OCHOBHOMY T'OCYIapCTBEHHOMY SK3aMeHy Mo (pr3uKke it 00yJaromuxcs, BBIOPABIINX 3TOT
y4eOHBIH MpenMeT.

HpI/I HU3YUYCHUHU JAaHHOT'O MOAYJIA PCAIU3YIOTCA U CUCTCMATU3UPYIOTCA BUIBI ACATCIIBHOCTH, HA OCHOBC
KOTOPBIX o0OecreynBacTCs AOCTHKCHUC NTPCIMETHBIX U MCTAITPCIMETHBIX INJIIAHUPYCMBIX PE3YJIbTATOB
o6yquH${, (1)0pMI/IpyeTC$I C€CTCCTBCHHO-HAay4YHas ' paMOTHOCTL: OCBOCHHEC HAYUYHBIX METOJ0B HUCCIICAOBAHUA
SIBJICHUMN npupoabl 1 TCXHUKH, OBJIAICHUC YMCHUSIMU O0OBICHATH (1)I/I3I/IIICCKI/Ie SIBJICHUS, IPUMCHAA
IMMOJIYUCHHBIC 3HAHUS, pCIIATE 3a1a4i, B TOM YHCJIC KAYCCTBCHHBIC U SKCIICPUMCHTAJILHBIC.

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

— Ha OCHOBE MOJYYEHHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBSICHATH (PU3NUYECKHE SIBICHUS B
OKPY’KaoIIe MPUpO/I€ U MOBCEIHEBHON KU3HH;

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

— OOBACHATH HAay4YHBIC OCHOBBI HanOosee BaXKHBIX }IOCTI/I)KCHI/Iﬁ COBpPEMEHHBIX TGXHOJ’IOFI/IfI,
HaImpuMmeEp, MPaKTUICCKOro UCII0Jb30BaAHUA PA3JIMYHBIX HCTOYHUKOB SHEPIrU Ha OCHOBEC 3aKOHA IIpeC-
BpallCcHUs U COXpaHCHHA BCEX U3BECTHBIX BUAOB OHEPIUH.

Kaxxaast u3 TeM JaHHOTO paszelia BKIYaeT SKCIIEPUMEHTAITLHOE HCCIIeIOBaHUE 0000IIIAOIIEro
xapakrtepa. Pa3jien 3aBepiaeTcs MpoBeACHHEM JTUArHOCTHYSCKON M OIEHOYHOM paboThI 32 KYpC OCHOBHOMU
TITKOJTBI.



IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

Nzyuenue yuebHOro npeamera «dusnka» Ha ypoBHE OCHOBHOT'O OOIIEro 00pa3oBaHMs JOKHO
obecreunBaTh JOCTHKEHHUE CIEAYIOUINX JINYHOCTHBIX, METAPEAMETHBIX U PEAMETHBIX 00pa30BaTeIbHbIX
pe3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI
Ilampuomuueckoe ¢ocnumanue:
— TPOSIBIIEHUE HHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHIMCKON (PU3HUECKON HAYKH;
— IICHHOCTHOE OTHOILIEHHE K JOCTH)KEHUSIM POCCUICKUX YUEHBIX (DU3UKOB.
I'pasicoanckoe u 0yxoéHo-npascmeennoe 60Cnumanue:

— T'OTOBHOCTb K aAKTUBHOMY Y4daCTHUIO B O6CY)KI[€HI/II/I O6H.I€CTB€HHO'3HaLII/IMBIX N OTHYCCKHUX npo6neM,
CBA3aHHBIX C ITPAKTUYCCKUM ITPUMCHCHUCM IIOCTI/I)I(CHI/IfI (bI/ISI/IKI/I;

— OCO3HAHUEC BAXKHOCTHU MOPAJIBbHO-OTHYCCKHUX IMPHUHIUIIOB B ACATCIbHOCTH y‘IéHOl"O.
Icmemuueckoe eocnumanue:

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

H(EHHOCInM HAY4YHO20 NO3HAHUA:

— OCO3HAaHME [[EHHOCTU (U3MYECKON HAYKH KaK MOITHOTO HHCTPYMEHTA MMO3HAHUS MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTMM, BAXKHENIIEH COCTABIISIIOLIEH KYIbTYPbI;

— pa3BUTHE HAYYHOU JIFOO03HATEIHHOCTH, UHTEpECca K UCCIIEIOBATENbCKON e 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 ¥ TaKOTO ke MpaBa y
JPYroro 4eaoBeKa.

Tpyooeoe ¢éocnumanue:

— aKTHBHOE Y4YacTHE B PEIlIEHUH MPAaKTUYECKUX 3a/1a4 (B paMKax CeMbHU, IIKOJIbI, TOPOJa, Kpas)
TE€XHOJOTMYECKON M COLMAIbHON HalpaBICHHOCTH, TPEOYIOLINX B TOM YHUCIe U (U3NUECKUX 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 TN00ATHHOTO XapakTepa IKOJIOTUYECKUX MPOOJIeM U MyTel UX pelleHusl.
Aoanmayusa 00yuarouiezoca K U3MEeHAIOWUMCA YC08UAM COUUATbHOU U RPUPOOHOIL CPedbl:

— MOTPEeOHOCTH BO B3aUMOJICHCTBUY MPHU BHIMOIHEHUN UCCIETOBAHUI U MTPOEKTOB (hHU3HUECKOM
HAIPAaBJIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSIM JIPYTHX;

— TMOBBILIEHUE YPOBHS CBOEI KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO NeSTeIIbHOCTD;



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

— OCO3HaHHE Ae(HUITUTOB COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH B 001acTH (pr3uKH;
— TUIAHUPOBAHME CBOETO PA3BUTHUS B MPHOOPETCHUH HOBBIX (PU3NUYECKUX 3HAHUM;

— CTPEMIICHHUEC aHAJIM3UPOBATh U BBIABJIATH B3aUMOCBA3U IIPUPOIEL, O6HI€CTBa 1 3KOHOMHMKH, B TOM
YHUCJIC C UCIIOJIb30BAHUEM (bl/ISI/I‘leCKI/IX 3HaHHﬁ;

— OIICHKA CBOMX JICHCTBUM C yYETOM BIIUSHUS HA OKPYKAIOIIYIO CPETy, BO3MOKHBIX TJIOOQTBHBIX
MOCJICICTBUM.
METAIIPE/IMETHBIE PE3YJIbTATDI

yHHBepcaJILHBIe NMo3HABATeJIbHbIE AeiicTBUS

ba3zoevie 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 NIPUYIUHHO-CICACTBCHHBIC CBA3U IPHU U3YYCHUU (1)I/I3I/I‘~I€CKI/IX SIBIICHUI U IMponecCoB;
ACJIaTh BBIBOALI C UCITIOJIB30BAHUEM ACAYKTHBHBIX 1 HHAYKTUBHBIX YMOSaKHIOHeHHﬁ, BbIABHUI'ATh
THUITOTE3BI O B3aUMOCBA3AX (1)I/I3I/I'-ICCKI/IX BCJIMYHH,

— CaMOCTOSITENIbHO BBIOMPATH CIIOCO0 pelieHus yueOHOH (pU3NUecKoil 3a1auun (cpaBHEHNE HECKOJIBKHIX
BapHUaHTOB PELIeHHUs, BBIOOP Haubosee MOAXO0IAIIEr0o C yUETOM CaMOCTOSTENIbHO BbIIETIEHHBIX
KPUTEPUEB).

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

— MPOBOAUTH 10 CAMOCTOATEIBHO COCTABIIEHHOMY IJIaHY 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 (GOPMYyIHUPOBATh 0000IIIEHHUS ¥ BBIBOBI IO PE3yJIbTaTaM MPOBEAEHHOTO
HaOJIFOICHUS, OIBITA, HCCIICTOBAHMS;

— MPOrHO3UPOBATH BO3MOKHOC r[[3..1'IBHGI\/’IH_ICC 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 U 3aIIPOCHI TIPH MTOMCKE U 0TOOpE MHGOPMAITUHU HITH
JAHHBIX C YIETOM MPEIOKEHHOW yIeOHOU (HU3NIECKOM 3a1auH;

— aHaJIU3UpPOBaATb, CUCTCMATHU3UPOBATE U UHTCPIIPETUPOBATDH I/IH(I)OpMaL[I/IIO Pa3JIMYHbIX BUJIOB U (I)OpM
IMPEACTAaBJICHU,

— CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIBHYIO (POpMY IpeACTaBICHU HHPOPMALIUU U WILTIOCTPUPOBATh
pelaeMble 3a/1a4 HECIIOKHBIMU CXEMaMH, IarpaMMaMy, HHOHM rpadukoil 1 nX KOMOMHAITUSMH.



YHuBepcaibHble KOMMYHHMKATHBHbBIE 1eliCTBUS

Obwenue:

— B X0JIe 00Cy»XAeHHs yueOHOro MaTepuana, pe3yiabTaToB J1a00paTOPHBIX pabOT U MPOEKTOB 33/1aBaTh
BOIIPOCHI O CYIIECTBY 00CY>KIaeMOi TeMbl U BbICKAa3bIBaTh U/, HAlLIEJICHHbIE Ha pPELICHUE 3aJa4u U
nojJepkaHue 0JaroXkenaTeIbHOCTH OOLLECHUS;

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

— BBIPAXAaTh CBOIO TOUYKY 3PCHHA B YCTHBIX U IMCbMCHHBIX TCKCTAX;

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

Coemecmuasn desamenpbHOCHMb (COMPYOHUYUECMBO):

— TOHUMATH U UCTIOIB30BaTh MPEUMYIIECTBA KOMAH/IHON ¥ WHIUBUYaTbHOU PabOThI IPH PEIICHUU
KOHKPETHON (PU3HUYECKOU MPOOIICMEI;

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

pacapeaciisaTb poJju, O6CY)K,Z[8.TB IIPOLECChI U PE3YyJIbTATHL COBMECTHOH pa6OTLI; O606H_18.TB MHCHUA
HECKOJIBKHX HIO,HGI;'I;

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

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

YHuBepcainbHbIe peryJIaTHBHbBIE 1eHCTBUA

Camoopzauusauu;l:

— BBISABJIATH MPOOIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYAIUSAX, TPEOYIOUINX A perieHus: GU3nIeCKux
3HAHH;

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

— CaMOCTOSITEIIbHO COCTABJIATh AJITOPUTM pEIICHUs PU3NUECKON 3aJau WM IIJIaHA UCCIIEI0BaHMS C
y4ETOM MMEIOIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBATh MpeiaracMble
BApUAHThI PELICHUN;

— Jenath BIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHNUE.
Camoxonmpons (peghrexcus):
— J1aBaTh aJIEKBATHYIO OIICHKY CUTYAllMH U TIpeJyIaraTh IUIaH e€ N3MEHEHHUS;

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

— BHOCHUTH KOPPEKTHUBBI B IEATEILHOCTD (B TOM YHCJIE B XOJ] BHIIOJIHEHUS (PU3NUECKOTO HCCIIEJOBAHUS
WIN TIPOEKTA) Ha OCHOBE HOBBIX 00CTOSTENbCTB, H3MEHUBIIUXCS CUTyallui, YCTAHOBIEHHBIX OIINOOK,
BO3HMKIIUX TPYIHOCTEH;

— OLCHUBATb COOTBCTCTBUEC 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.

Ipunamue cedsn u opyaux:

— TpU3HABaTh CBOE MPABO HA OMIMOKY NPHU peHIeHNU (PU3HMUECKUX 3aJ1a4 MU B YTBEPKICHUAX 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 PU3NYECKUX BEJIIMYMH; aTOM, MOJIEKYJIa, arperaTHbIe COCTOSIHUS BEIIECTBA
(TBEpHOE, )KUIKOE, ra3000pa3HOE); MEXAHUYECKOE IBUKEHHUE (PaBHOMEPHOE, HEPAaBHOMEPHOE,
HPSMOJIMHEHHOE), TPAeKTOPUS, paBHOJICHCTBYOMIAs CHJl, Aedopmanus (yrpyras, IiacTH4eckas),
HEBECOMOCTH, COOOIIAIOIINECS COCY/IbI;

— paznuyath sBieHus (AudQy3us; TenI0BOe IBUKEHNE YAaCTUILL BEIIECTBA; pABHOMEPHOE IBUIKECHUE;
HEpPaBHOMEPHOE JBUKECHUE; HHEPLIUS; B3aUMOJCHCTBUE TEJ; PABHOBECUE TBEPABIX TEJI C 3aKPEIUIEHHON
OCBbIO BpALIECHUS; IIepeaya AaBJICHUs TBEPIBIMU TEIaMHU, KUAKOCTIMHU U Ta3aMH; aTMoc(epHoe
JlaBJIeHNUE; IUIaBaHUE TEJ; MPEBpallleHUs] MEXaHUYECKOM 3HEpPruu) Mo OIUCAHUIO UX XapaKTEPHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOMINX JTaHHOE (PU3HUUECKOE SBICHNUE;

— Ppacrmo3HaBaTh IMPOSBICHHWE M3YUYECHHBIX (PU3MUYECKHUX SIBICHHH B OKPY’KAIOIIEM MHUPE, B TOM YHCIIe
¢duznyeckue sIBICHUS B IPUPOE: IPUMEPHI IBHKEHUS C PA3IMYHBIMU CKOPOCTSMH B KUBOM U HEXKHUBOU
IpUPOJIE; NeCTBUE CUIIBI TPEHHSI B IPUPOJIE U TEXHHUKE; BIUSIHUE aTMOC(HEPHOTO JaBJIECHUS HA HKHUBON
OpraHu3M; IIaBaHUE PbIO; phIYary B TEJIE YEIOBEKa; IPU ATOM NEPEBOANTH MPAKTUUECKYIO 3a/1a4y B
y4eOHY10, BBIACIATH CYIIECTBEHHbIE CBOMCTBA/IPU3HAKU (PU3NYECKUX SBJICHUM;

— OMNMCHIBATh U3YUYEHHBIE CBOICTBA TEN U (PU3NUECKUE SABJICHUS, UCTIOIb3YS PU3NUECKUE BEIUYUHBI
(mMacca, 00BbEM, TNIOTHOCTD BELIECTBA, BPEMsl, TyTh, CKOPOCTh, CPETHSS CKOPOCTh, CHJIAa YIIPYTOCTH, CHJIa
TSKECTH, BEC TeJla, CUJIa TPEHUs, JaBiieHue (TBEPAOro Teja, HUJIKOCTH, Ta3a), BRITAJIKUBAIOIIAs CHIa,
MeXaHHuecKasi paboTa, MOLTHOCTb, IJIEYO CHIIbI, MOMEHT CHJIbI, KOO GHUIIMEHT MOJIE3HOT0 JeHCTBUS
MEXaHHU3MOB, KHHETUYECKas U MOTEHIMalIbHAsl YHEPT Ul ); IPU OMMCAHUM MPABUIILHO TPAKTOBAThH (HU3H-
YECKUI CMBICI UCIIOJIb3YEMBIX BEIMUMH, X 0003HAYEHUS U €AMHUIIBI (PU3NYECKUX BETMUMH, HAXOAUTh
(bopMyIibl, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUMHY C IPYTMMH BETUYMHAMU, CTPOUTH IpapUuKu
U3yUYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEINYHH;

— XapaKTepu30BaTh CBOMCTBA TeJI, ((PU3NUECKUE SIBJIICHUS M MIPOIECCHI, UCTIONIb3Ys MPABUJIA CIIOKEHUS
cu (BIOJIB OJTHOM TIpsiMOi), 3aKoH ['yka, 3akoH [lackans, 3akoH Apxumenaa, MPaBUiI0 paBHOBECHUS
phraara (6710Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHUYECKON YHEPTUH; TIPU ITOM
JaBaTh CIOBECHYIO (POPMYITUPOBKY 3aKOHA M 3aITUCHIBATH €70 MAaTEMAaTUYECKOE BHIPAKECHUE;

— 0OBACHATH (PM3NYECKUE SIBICHUS, MPOIECCHl U CBOICTBAa TEN, B TOM YHUCIIE U B KOHTEKCTE
CUTyalUi IPaKTUKOOPHUEHTUPOBAHHOIO XapaKTepa: BBIABIATh IPUUYNHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH
o0BsicHeHHE U3 1—2 JIOTWYECKHX IIAroB C OMOpoil Ha 1—2 M3y4YEeHHBIX CBOMCTBA (DU3UYECKUX SBICHUM,
($U3MUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH;

— pemath pacyéTHbIE 3a7auu B |—2 1ecTBUS, UCIIONIb3YS 3aKOHBI U (POPMYIIbI, CBS3bIBAIOIIIE
¢bu3nyecKkre BeIMYMHBI: HA OCHOBE aHaJlM3a yCIIOBUS 3a[]a4l 3allMChIBaTh KPAaTKOE yCIOBUE, MO/~



CTaBIATH (PU3UUECKUE BETMUUHBI B (POPMYJIBI M IPOBOIUTH PacuéThl, HAXOAUTH CIIPAaBOYHBIC IaHHbIC,
HEOOXOIMMBIE JIJIs pEIICHUS 3a/1a4, OLIEHUBATh PEaJTMCTUYHOCTD MOMYYCHHOH (pU3nuecKol BEIMYHHBL,

— Ppacmo3HaBaTh MPOOIEMbI, KOTOPbIE MOKHO PELIUTH MTPHU MOMOIIN (PU3UUIECKUX METOOB; B OIIMCAHUH
MCCJIEIOBAHMSI BBIJEIIATDH IIPOBEPSAEMOE MIPEAIIONIOKEHHUE (TUIIOTEY ), Pa3jinyaTh U HHTEPIPETUPOBATH
NOJTYYCHHBIH Pe3yJbTaT, HAXOAUTH OUIMOKU B XOJI€ OMBITA, JIEJIaTh BHIBOJIBI IO €r0 Pe3yJIbTaTaM;

— MPOBOAUTH ONBITHI 110 HAOTIOACHHUIO (PU3NYECKUX SBJICHUIN WU GU3NYECKUX CBOWUCTB TEII:
dbopMynMpoBaTh MPOBEPSEMBIE MTPEITOJIOKEHUS, COOMPATh YCTAHOBKY U3 MPEJI0KEHHOT0 000pya0Ba-
HUSl, 3aIIUCBIBATDH X0/ OIBITa U (POPMYIIUPOBATH BBHIBOJIBI;

— BBINIOJHSATH MPSMBIC H3MEPEHUS PACCTOSHUS, BPEMEHH, MAaCcChI Tela, 00bEMa, CHITBI U TEMIIEPATYPhI
C UCIOJIb30BAaHUEM aHAJIOTOBBIX U LU(POBBIX MPUOOPOB; 3aMKUCHIBATh MOKa3aHUS MPUOOPOB € yUETOM
3aJIaHHON aOCOJIFOTHOW MOTPEITHOCTH U3MEPCHUIA;

— TPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OAHOM (pru3nuecKoi BEIMUUHBI OT IPYyTroii ¢
MCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO JIBUXKYLIETOCS T€a OT BPEMEHU
JIBYDKEHUS TeJa; CUIIbl TPEHUS CKOJIbKEHUS OT Beca Tella, KayecTBa 00pabOTKM OBEPXHOCTEH Tel u
HE3aBUCUMOCTH CHJIBI TPEHUS OT ILIOIIAIN COIPUKOCHOBEHUS TEN; CHJIBI YIIPYTOCTH OT YIJIMHEHUS
IPY>KHMHBI; BBITAJKUBAIOILEH CUIIbI OT 00bEMA MOrpy>KEHHON YaCTH TeJa M OT IJIOTHOCTH KUJIKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH T€Ja, OT IIyOHHbI, HA KOTOPYIO MOIPY>KEHO TEJI0; YCIOBUM IIaBaHUs Te,
yCIIOBUI paBHOBECHs pbluara u 0J0KOB); y4acTBOBATh B INIAHUPOBAHUU Y4EOHOIO UCCIIEI0BaHUs, COOU
paTh YCTAaHOBKY U BBIIOJHATH U3MEPEHUS, CIIELysl IPEAJIOKEHHOMY IIJIaHy, (PUKCUPOBATH PE3YJIbTAThI
HOJYYEHHOM 3aBUCUMOCTH (PM3UUECKUX BEIMUYUH B BUJE IPEUIOKEHHBIX TaOJIUI U TpaUKOB, AeIaTh
BBIBOJIBI 10 PE3YJIbTaTaM UCCIIEA0BAHUS;

— MPOBOAUTH KOCBEHHbIE U3MEpPEHUs (PU3NUECKUX BEIMYMH (IIJIOTHOCTH BELECTBA KUJIKOCTH U
TBEPIOTO TEJIA; CUIIa TPEHUS CKOJIbXEHUS; JaBICHUE BO3/lyXa; BBITAJIKUBAIOLIAs CUlA, IEHCTBYIOIIAs HA
HNOTPYXEHHOE B *KHUJIKOCTh TENI0; KO3PPHUIIMEHT MOJIE3HOT0 AEHCTBHSI MPOCTHIX MEXAHU3MOB), CIIEYS
PEJI0KEHHOW MHCTPYKIUU: TIPU BBIMOJIHEHUH U3MEPEHUI cOOMpPaTh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIYKCIIATH 3HAYCHUE UCKOMOW BEIIMYMHBI;

— co0oaTh MpaBUiIa TEXHUKU 0€30MaCHOCTH IpU paboTe ¢ 1abopaTOpHBIM 000pyI0BaHUEM;

— yKa3bIBaTh NPUHLUIIBI JEHCTBUS MPUOOPOB U TEXHUUYECKUX YCTPONCTB: BECHI, TEPMOMETP,
JUHAMOMETP, COOOIIAIOIINECS COCYIbl, 0apOMETp, pblyar, MOJABUKHBIA U HETIOJABUKHBIN OJIOK, Ha-
KJIOHHAS IIJIOCKOCTB;

— XapakTepU30BaTh MPUHIUIBI JEHCTBUSI W3YYEHHBIX MPHOOPOB M TEXHUYECKHUX YCTPOMCTB C OMOPOMH
Ha MX ONHCaHus (B TOM YHCIie: TOIIIUITHUKH, YCTPOMCTBO BOAOIPOBOAA, THAPABIMYECKUN TTpecce,
MaHOMETp, BBICOTOMED, MOPUIHEBON HACOC, APEOMETP), UCTIONB3Ys 3HAHUS O CBOMCTBAX (U3UUECKUX
SBJICHUI 1 HEOOXOUMBbIe (PU3MUECKUE 3aKOHBI U 3AKOHOMEPHOCTH;

— MPUBOJUTH MPUMEPHI / HAXOAUTh HH(POPMAIIUIO O IPUMEPAX MPAKTUYECKOTO UCIIOIb30BAHUS
¢buznyecKux 3HaHUI B MOBCETHEBHOM JKU3HU ISl oOecrieueHus: 0e3011acHOCTH TP 0OpaIeHnH ¢
npubopaMy U TEXHUYECKMMHU YCTPOICTBAMU, COXPaHEHUS 370POBbs U COOIIOACHUS HOPM
9KOJIOTMYECKOI0 IOBE/ICHUS B OKPYXKAIOLIEH Cpene;

— OCYHIECTBJISITH OTOOp UCTOYHUKOB MH(OpMaIuu B ceTd IHTEpHET B COOTBETCTBUU C 33JJaHHBIM
MIOMCKOBBIM 3allPOCOM, Ha OCHOBE UMEIOIINXCS 3HAaHUHN U IyTEM CPAaBHEHUS! PA3IUYHBIX HMCTOYHUKOB
BBIIETIATH HHPOPMAIUIO, KOTOPAs ABJISETCS MPOTHUBOPEUUBON MIIM MOXKET OBITH HETOCTOBEPHOI;

— HCIIOJIb30BAaTh MPH BHITIOJIHEHUH YUEOHBIX 3aJaHUN HAYYHO-TIONYJISIPHYIO JUTEpaTypy (pusnueckoro



CoJIepKaHus, CIIPaBOYHbIE MaTepHalIbl, peCypchl ceTH MIHTepHET; BIafeTh NpuéMamMu KOH-
CHEKTUPOBAHUA TEKCTA, MpeoOpa3zoBaHus HHPOPMAIIK U3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

— CO31aBaThb COOCTBEHHBIE KpaTKUC MMCbMCHHBIC U YCTHBIC COO6IJ.I€HI/I$I Ha OCHOBE 2—3 UCTOYHHUKOB
uHpOpMaLUU GU3NUECKOTO COJIEPIKAHM, B TOM YUCIIE IyOJINYHO JIeIaTh KPaTKUEe COOOIIEHUS O
pe3ysbTaTax NpPOEKTOB WIN YYEOHBIX HCCIEAOBAaHUHN; IPH ATOM I'PaMOTHO HUCIOJIb30BaTh U3y4YEHHBIH
HNOHSATUHHBIN anmapat Kypca GU3HKH, COPOBOXKIATH BBHICTYIIJICHUE MTPE3EHTALIUCH;

— IIPU BBIITOJHCHHUHU y‘-Ie6HBIX IMPOCKTOB U HCCIIeJOBaHUH pacnpeaciisaTb 00s13aHHOCTH B Tpynric B
COOTBETCTBHHU C ITIOCTABJICHHBIMHU 3aJadyaMiu, CJIICAUTH 3a BBIIIOJTHCHHUEM IIJIaHA ,HeﬁCTBHfI, aJICKBaTHO
OLICHUBATh COOCTBEHHBIH BKJIaad B ACATCIIBHOCTD I'PYIIIIbI; BBICTPAMBATh KOMMYHHUKATUBHOC
BSaI/IMO,Z[eP'ICTBHe, YUUThIBAsA MHCHHUE OKPYXXAIOMIUX.

8 KJIACC

[IpenmeTHbIe pe3yabpTaThl HA 0230BOM YPOBHE JIOJDKHBI OTPaXaTh CHOPMHUPOBAHHOCTD Y 00yUYAIOIIUXCS
YMEHUN:

— UCIIOJIB30BaTh MOHATHUA: Macca U pa3Mepbl MOJIEKYJI, TEINIOBOE JBUKEHUE aTOMOB U MOJIEKYJI,
arperaTHbI€ COCTOSTHUS BEILIECTBA, KPUCTAJUTMYECKUE U aMOp(HBIE TeJla, HACBHIIIICHHBIN 1 HEHACHI-
HIEHHBIN Map, BIAXXHOCTh BO3/1yXa; TEMIEpaTypa, BHYTPEHHSIS SJHEPTUsl, TEIUIOBOW JBUTATENb;
3JIEMEHTAPHBIN JIEKTPUUYECKUI 3apsil, SIECKTPUUECKOE MOJI€, MPOBOJIHUKU U TUDJICKTPUKH, ITOCTOSTHHBIN
ANEKTPUYECKUN TOK, MArHUTHOE TOJIE;

— pasnuyaTh sIBICHU (TEIJIOBOE paclIMpeHue/cKaTrue, Teruionepeaada, TeioBoe paBHOBECHE,
CMauMBaHUE, KaITWJUISIPHBIE SIBJICHUS, UCIIAPEHUE, KOHJICHCAUsl, IUIABJICHUE, KPUCTAILUIU3aLIHS
(oTBepeBaHue), KUIICHHE, TeILIonepeaada (TemIonpoBOIHOCTb, KOHBEKIIHS, U3ITyUEHUE); SJICKTPU3ALIH
T€JI, B3aUMOJICUCTBUE 3apSAA0B, JEUCTBUSA IIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE
MarHMTOB, I€WCTBUE MAarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAsI MHAYKIIKS) IO OTH-
CaHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OMBITOB, JIEMOHCTPUPYIOIIUX TaHHOE (PU3UIECKOE
SIBJICHUE;

— Ppacrmo3HaBaTh IMPOSBICHHWE M3YYECHHBIX (PU3MUYECKHUX SIBICHHUH B OKPY’KAIOIIEM MHUPE, B TOM YHCIIe
q)HSI/I‘IGCKI/IC ABJICHUSA B IPUPOJAC: MOBECPXHOCTHOC HATSXKCHUC U KalTUJIJIAPHBIC ABJICHHWA B IIPHUPOAC,
KpUCTAJIJIBI B IpHUpoie, n3inydyeHue CoiHIla, 3aMep3aHue BOA0EMOB, MOpPCKHE OpH3bl, 00pa3oBaHuE
POCKEI, TyMaHa, UHEs, CHETa, SJICKTPHUYCCKUC SABJICHUA B aTMocq)epe, QJICKTPHUYCCTBO JKUBBIX OPIraHU3MOB;
MarHuTHOE 1oJie 3eMiId, Jpeid Mmoo coB, poJib MAarHUTHOT'O TOJIS JJIs )KU3HU Ha 3eMJie, MOJISIPHOe CH-
SIHUE; TIPU 3TOM MIE€PEBOIUTH MPAKTHUECKYIO 3a/1a4y B YU€OHYIO, BBIJCISATh CYIIECTBEHHbIE
CBOWCTBa/MpU3HAKU (PU3NUECKUX SIBIICHHIA;

— OIIMCBIBATh U3yUYCHHBIE CBOWCTBA TeJ U (PU3NYECKUE SBICHUS, UCIIONB3YS (PU3UUECKUE BETUUYNHBI
(TeMrieparypa, BHyTPEHHSS SHEPTHsl, KOJTMYECTBO TEIJIOTHI, YAelbHas TEIUIOEMKOCTh BEIIIECTBA,
yZienbHas TeIyIoTa IJIaBJIeHUs, yAeIbHas TeIIoTa MapooOpa3oBaHus, yAeabHas TEIIOTa CTOPaHUS
TOIINBA, KOA(PPUIIUEHT MOJIE3HOTO JEHCTBHS TEIJIOBOM MAalllMHbI, OTHOCUTENIbHAS BIaXKHOCTh BO3/1yXa,
INEKTPUYECKUH 3apsill, CUIIa TOKA, dJIEKTPUUECKOE HANIPSKEHHE, COIPOTUBIIEHUE MIPOBOIHUKA, YIEIbHOE
COIPOTHBIIEHUE BEIIECTBA, pa00Ta U MOILIHOCTD AIEKTPUUYECKOTO TOKA); IPU ONMMCAHUU TPABUIIBHO
TPaKTOBATh (PU3MUYECKHUI CMBICI UCTIOIb3YEMBIX BEJIMUMH, 0003HAYECHUS U €AMHULBI (PU3NUECKUX
BEJIMYMH, HAXOJUTh (POPMYJIBI, CBA3BIBAIONINE JAaHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMH BETHUYUHAMH,
CTPOUTB I'paMKU U3YUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYHH;

— XapaKTepH30BaATh CBOMCTBA TeJ, GU3NYECKHUE SBJIECHUS U IIPOLECCHI, UCIIOIb3YsI OCHOBHBIE
M0JIO’KEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUM CTPOEHUS BEIIECTBA, IPUHIIMII CYTIEPIO3ULIUH MTOJIEH



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

— 00BACHATH (hU3MUECKHE TIPOIECCH M CBOWCTBA TEJI, B TOM YHCIIC U B KOHTEKCTE CUTYyaIlHid TPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa: BLISIBISTh IPUIUHHO-CIICICTBEHHBIC CBSI3U, CTPOUTH 00bsc-HEeHUE 3 1 -
2 JIOTHYECKHUX IIaroB ¢ OMopoi Ha 1 - 2 M3y4eHHBIX CBOMCTBA (PU3UUYCCKUX SBICHUH, (DU3UIECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH; pemiath pacuéTHble 3a7a4u B 2 - 3 NeHCTBUS, UCTIONb3YsI 3aKOHBI U
¢dbopMyIibl, cBA3bIBaIOIIKE (PU3HMUECKHUE BEIMUMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4M 3aIIUChIBATh
KpPaTKOE YCJIOBUE, BBISBIIATH HEJJOCTATOK JIAHHBIX JIJIsl PEIICHUS 3a7a9, BBIOUPATH 3aKOHBI U (POPMYIIBI,
HEOOXO0IUMBIC 1Jis € pelIeHHs], POBOUTH PACUYETHI M CPABHUBATH MOJTYYECHHOE 3HaYCHHUE (PU3UIEeCKO
BEJIMUMHBI C U3BECTHBIMH JIaHHBIMH;

— pacCIlio3HaBaTb HpO6JI€MBI, KOTOPBIC MOKHO PECIIUTE IIPH ITIOMOIINHA (bI/IBI/ILIeCKI/IX MCTOOOB; UCIIOJB3Ys
OIIMCAHUEC UCCIICAOBAHUS, BBIACIIATH ITPOBCPACMOC ITPCAIIOJIOKCHNUC, OIICHUBATL ITPABUJIbHOCTD ITOPsAAKa
IMPOBCACHUA UCCIICAOBAaHUA, ACJIaTh BBIBObI;

— MPOBOAUTH ONBITHI 110 HAOTIOACHHUIO PU3NYECKUX SBJIEHUIN WM QU3NYECKUX CBONCTB Tl
(KanuJUIIpHbIE SBJICHUSI, 3aBUCUMOCTb JIaBJICHUS BO3/lyXa OT €ero 00bEMa, TeMIIepaTypbl; CKOPOCTH MPO-
1[ecca OCTHIBaHUS/HArPEBaHUs TIPU M3IIyUYEHUH OT [[BETA W3JTyUYarOIIeH/OTIIOMAI0NIeH TOBEPXHOCTH;
CKOPOCTb MCIApEHMs BOJBI OT TEMIIEPATyPhl )KUAKOCTH U ILIOIIAAH €€ TOBEPXHOCTHU; DJICKTPU3ALIMS TEll
Y B3aUMOJICUCTBHUE JJIEKTPUUECKUX 3aps10B; B3aUMOACHCTBIE TIOCTOSIHHBIX MalrHUTOB, BU3yalIN3aLus
MarHUTHBIX 10JIEH TIOCTOSIHHBIX MAarHUTOB; IEHCTBUS MarHUTHOTO I10JIs1 HA IPOBOJHUK C TOKOM,
CBOWCTBA 3JIEKTPOMArHUTa, CBOMCTBA AJIEKTPOABUTATENS TIOCTOSHHOTO TOKA): OPMYIHPOBATH
poBepsieMble MPEAIONIOKEHUS, COOUPATh YCTAHOBKY U3 IIPEI0AKEHHOT0 000py10BaHUS; ONUCHIBATh
XO/[I OTbITa U (POPMYIHPOBATH BBIBOBL;

— BBIIIOJHATD IIPAMBIC U3MCPCHUA TEMIICPATYPHI, OTHOCHUTEIBHOMN BIAKHOCTH BO3/1yXa, CUJIbI TOKa,
HAIPsKCHUA C UCITOJIb30BAHUEM aHAJIOTOBBIX HpI/I60p0B U JaTYUKOB (1)I/ISI/I‘~I€CKI/IX BCJIMYHH, CPAaBHHUBATb
pe3yabTaThl U3MEPEHUM C YUETOM 3aJaHHOM aOCOMIOTHOM MOTPEITHOCTH;

— MPOBOAUTH UCCICAOBAHUC 3aBUCUMOCTHU OIHOM q)HSquCKOﬁ BCJIIMYUHEBI OT ,Z[pyTOI‘/’I C
HCIIOJIb30BAHUEM IIPAMBIX I/I3MepeHI/II71 (SaBI/ICI/IMOCTB COIIPOTUBJICHHS ITPOBOJHUKA OT €T0 NJIMHBI,
rmiom@aay monepeyHoro CEUYCHUA U yACJIbHOT'O COIPOTUBJICHU A BEIICCTBA IPOBOJHUKA, CHUJIBI TOKA,
HAYyIIETO Y€pe3 MPOBOAHUK, OT HAIIPSAKCHHA HAa IPOBOAHUKE; UCCIICAOBAHUEC IMMOCICA0OBATCIIBHOI'O U I1a
-paJUICIIBHOT'O COE€IUHEHUI HpOBOI[HI/IKOB)Z IIaHUPOBATDH UCCIICAOBAHUC, C06I/IpaTL YCTaHOBKY U
BBITIOJIHATb UBMCPCHUSA, CJICAYS NPCATIOKCHHOMY IJIaHY, (I)I/IKCI/IpOBaTB PE3YJIbTAThI HOJIy‘-ICHHOﬁ
3aBUCHUMOCTH B BUJC TaGJII/ILI u Fpa(I)I/IKOB, ACJIaTh BBIBOJELI IO pE3YyJIbTaTaM UCCIICAOBAHN,

— TPOBOJUTH KOCBEHHbIE U3MEPEHUs (PU3NUECKUX BEITHUNH (yIeIbHas TEIJIOEMKOCTD BEIIECTBa,
COTIPOTHUBIIEHUE TIPOBOIHUKA, pa00OTa U MOIIIHOCTb IEKTPUUYECKOTO TOKA): TUIAHUPOBATh U3MEPEHUS,
coOupaTh SKCIIEPUMEHTAIILHYIO YCTAaHOBKY, Ce1ys MPEIJIOKEHHON HHCTPYKIIUHU, U BHIYUCTISATh
3HA4YECHHE BEJIIMYNHBI;

— coOmrofaTh npaBuiia TEXHUKH 0€30MacHOCTH IpU paboTe ¢ 1a00paTOpHBIM 000PYI0BaHUEM;

— XapaKTepH30BaTh MPUHIIMIIBI JEHCTBUS M3YYEHHBIX NMPHOOPOB U TEXHHUUECKUX YCTPOHCTB C OMOPOi
Ha MX ONHCaHus (B TOM YHCIIe: CUCTEMa OTOIUIEHHSI IOMOB, TUTPOMETD, NTapoBas TypOMHa, aMIIEpMETp,
BOJIbTMETP, CUETUUK ANEKTPUUECKON SHEPTUH, STEKTPOOCBETUTENbHBIE TPHUOOPHI, HArpEeBaTEIbHbIE
AIIEKTPONPUOOPHI (IPUMEPBI), HNEKTPUUECKHE PEIOXPAHUTEIH; SJIEKTPOMArHUT, 3JIEKTPOIBUTATEIIb
MOCTOSTHHOTO TOKA), UCIIOJIb3Ys 3HAHUS O CBOMCTBAX (PU3NUECKUX SBICHUI U HEOOXOUMBIE
duznyeckue 3aKOHOMEPHOCTH;



— PpacHo3HaBaTh NPOCTbIE TEXHUUECKUE YCTPOUCTBA U U3MEPUTENBbHBIE TPUOOPHI IO CXEMaM U
CXEMaTUYHBIM PUCYHKaM (>KMJIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTATEND
BHYTPEHHEI0 CTOPaHMsl, SJIEKTPOCKOII, PEOCTaT); COCTABJIATh CXEMBI JJIEKTPUUECKUX LieTel C
II0CJIEI0BATENIbHBIM U MapaJlIeIbHbIM COEIMHEHUEM 3JIEMEHTOB, pa3inyasl yCIOBHbIE 0003HAUEHUS
AJIEMEHTOB JJIEKTPUYECKUX LIETICH;

— MPUBOJUTH MPUMEPHI/HAXOUTh HHPOPMAIIHIO O IPUMEpaX MPAKTUISCKOTO UCIIOJIb30BAHUS
(bu3MYECKUX 3HAHWI B MOBCEIHEBHOM KU3HU JIJIs 0OecrieueHus: 6€30MacHOCTH Py 0OpalieHnu ¢ mpudo-
paMu M TEXHHYECKUMHU YCTPOWCTBAMH, COXPAHEHHS 3J0POBbS U COOTIOJACHHS HOPM SKOJIOTHUECKOTO
MIOBEJICHUS B OKPY KalolIel cpejie;

— OCYLIECTBIATh HOUCK HH(pOpMAIMM (PU3HMUECKOro cojaepkaHus B ceTh MHTepHeT, Ha OCHOBE
UMEIOIIUXCS 3HAHUH U IMyTEM CPaBHEHUS IOMOJHUTENIbHBIX HCTOYHUKOB BBIJIENIATH HHPOPMALHUIO,
KOTOpast ABJISIETCS MPOTUBOPEUUBOM MM MOKET OBITh HEIOCTOBEPHOIA;

— HCII0JIB30BAaTh IIPU BBIIIOJIHCHUHN y‘le6HLIX 3aJaHuM HAayYHO-TIOIIYJISIPHYIO JIUTCPATYPY (1)I/I3I/IIIGCKOFO
COACPpIKaHUA, CIIPABOYHBIC MaTCPpHUAJIbI, PECYPChI CETU I/IHTCpHCT; BJIaACTh HpI/IéMaMI/I
KOHCIICKTUPOBAaHUA TCKCTA, npeo6pa3013aHI/1ﬂ I/IH(I)OpMaI_II/II/I U3 OJHOM 3HAaKOBOM CHCTEMBI B APYTYIO;

— co3JaBaTh COOCTBEHHBIE MMCHbMEHHBIE U KPATKUE YCTHBIE COOOIIEHUs, 000011ast nH(OpMAIHIO U3
HECKOJIbKUX UCTOYHUKOB (PU3NYECKOT0 COAECPKAHUS, B TOM UUCIE TyOJUYHO NPEACTABIATH PE3YIIbTATHI
IIPOEKTHOM WJIM MCCIIEN0BATENBCKON AESATEIbHOCTH; IIPU 3TOM I'PAMOTHO HCIIOJIb30BaTh N3Y4YECHHBIN
HNOHATUIHBIN annapaT Kypca (PU3HMKH, COIIPOBOXKAAThH BBICTYIIJICHUE TIPe3eHTalUEeH;

— TIpY BBIIIOJHEHUU Y4EOHBIX MMPOEKTOB U UCCIIETOBAHHNA (PU3NIECKHX POLIECCOB PACIIPEEIIATh
00513aHHOCTH B IPyMIIE€ B COOTBETCTBUH C IIOCTABJICHHBIMH 3a/1a4aMU, CJIEIUTh 3a BBIIIOJIHEHUEM IIJIaHA
NeMCcTBUIM M KOPPEKTHPOBATH €T0, aI€KBATHO OLIEHUBATh COOCTBEHHBIN BKJIA]l B 1€ATENLHOCTD TPYIIIIBI;
BBICTPaNBaTh KOMMYHHMKATHBHOE B3aUMO/IEHCTBHE, MPOSIBIISAS TOTOBHOCTh pa3peiaTh KOH(IUKTHI.

9 KJIACC

[IpenmeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPaXaTh CHOPMUPOBAHHOCTD Y 00YYaOMIUXCS
YMEHHM:

— HCIOJIb30BaTh MOHSTHA: CHCTEMA OTCUETA, MaTepuaibHasi TOUKa, TPAEKTOPHS, OTHOCUTEIBHOCTh
MEXaHUYECKOTr0 JIBUKEHUS, nepopmanus (ynpyras, iiacTudeckasi), TpeHue, [IEHTPOCTPEMUTENIbHOE
YCKOpEHHE, HEBECOMOCTb U MepEerpy3KH; LIEHTP TSHKECTH; aOCOIFOTHO TBEPJIOE TEINO, EHTP TAKECTU
TBEPJIOTO Tella, pABHOBECHE; MEXaHWYECKHE KOJICOAHUs U BOJIHBI, 3BYK, HH(Pa3BYK U YJIBTPa3BYK;
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U 1aIbHO30PKOCTb,
CHEKTpPbI UCIYCKaHMSI U TIOTJIONIeHHUSI; alb(a, 6eTa 1 raMMa-u3Iy4eHus], U30TOIIbI, siAepHasi SJHEPTeTUKA;

— pasnuyaTh SBJICHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSMOIMHENHOE IBUXKEHHUE,
PaBHOYCKOPEHHOE MPSMOJIUHEHHOE IBIKEHHIE, CBOOOHOE MTaJICHUE TeJl, PABHOMEPHOE JIBIXKCHHE 110
OKPYKHOCTH, B3aUMOJICHCTBUE Tell, peaKTUBHOE JIBIKEHUE, KOJle0aTelIbHOE IBIKEHHE (3aTyXarolue U
BBIHY’KJICHHBIE KOJI€OaHMs), pE30HAHC, BOJTHOBOE JIBMIKEHUE, OTPAXKEHUE 3BYKa, MPSIMOJIUHEHHOE
pacnpocTpaHeHue, OTPAXKEHUE U IPEIOMIIEHUE CBETA, IIOJIHOE BHYTPEHHEE OTPAKEHHE CBETA,
pasnioxeHue 6€I0To CBETa B CIIEKTP U CI0KEHHUE CIIEKTPAIbHBIX IIBETOB, IUCIIEPCHUS CBETA,
€CTECTBEHHAs palM0aKTUBHOCTb, BOSHUKHOBEHUE JTMHEHYATOr0 CIIEKTPa U3TYyUEHHs1) IO OMUCAHUIO X
XapaKTEepHBIX CBOWCTB U Ha OCHOBE OMNBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3HUECKOE SIBJICHHUE;

— pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (DU3MUYECKUX SBIICHUH B OKpY:KarollleM MUpE (B TOM YHCIie
buznyeckue sBJICHUS B IPUPOJIE: MPUIUBBI U OTJIMUBBL, ABMKEeHUE Tu1aHeT COIHEYHON CUCTEMBI,



PEaKTHUBHOE IBM)KEHHE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB )KMBOTHBIMHU, 3€MJIETPSICEHHUE,
ceificMu4ecKue BOJHBI, IIyHAMH, 3XO0, I[BETa TeJl, ONTHYECKUE SABJICHHUS B IPUPOE, OMOIOTHYECKOE
NeiicTBUE BUIUMOTO, YIbTPa(HOJIETOBOTO U PEHTTEHOBCKOTO U3JIyYEHUN; €CTECTBEHHBIN
paZoaKTUBHBIN (POH, KOCMUYECKHUE JIyUH, PAIMOAKTUBHOE U3JIyUeHHUE TPUPOIHBIX MUHEPAJIOB;
JeICTBUE paMOAKTUBHBIX U3JIyY€HUN Ha OPraHU3M YeJIOBEKa), [IPU ATOM IEPEBOAUTH IPAKTUUYECKYIO
3aa4y B y4eOHYIO, BBIIEISATH CYIIIECTBEHHbBIE CBOMCTBA/IPU3HAKU (DU3HUECKUX SBJICHUI,

— OIIMCHIBATh U3yUYCHHBIE CBOWCTBA TeJ U (PU3NYECKUE SBICHUS, UCIIONB3YS (PU3NUECKUE BETUINHBI
(cpenHsist © MTHOBEHHAsl CKOPOCTh TeJla P HEPABHOMEPHOM JBH)KEHUH, YCKOPEHUE, IIepeMEIlIeHUE,
MyTh, YIJIOBas CKOPOCTh, CHUJIa TPEHUS, CUJIa YIIPYTOCTH, CHJIA TSDKECTH, YCKOPEHUE CBOOOIHOTO
IaJIeHus], BEC Teja, UMILYJIbC TeJla, UMITYJIbC CUJIbl, MEXaHWYeCcKas padoTa U MOIHOCTh, IOTEHLMAJIbHAS
DHEPIrHUs TeJla, IOJIHATOrO HaJl IOBEPXHOCTBIO 3€MIIM, [IOTEHIUAIIbHASL SHEPI U CKATON IIPYKUHBI,
KHHETHYECKasi SHEPTHsl, OJHAasi MEXaHWYecKask SHEPIus, epHo] U 4acToTa KojJeOaHu, 1JIMHa BOJIHBL,
IPOMKOCTb 3ByKa U BbICOTAa TOHA, CKOPOCTb CBETA, [10KA3aTEIb IPEIOMIIEHHSI CPE/IBI); IIPU ONHUCAHUN
NPaBUIBHO TPAKTOBATH (PU3UUECKUI CMBICI HCITOJIb3YEMBIX BEIMYNH, 0003HAUYCHHS U €TUHHIIBI
(Gu3u4ecKUX BEIMUUH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOILNE TAHHYIO (PU3UYECKYIO BEIMYMHY C APYTUMHU
BEJIMYMHAMH, CTPOUTH IPaMKN N3yUYEHHBIX 3aBUCUMOCTEH (PU3UUECKHIX BEINYHH;

— XapaKTepH30BaTh CBOWCTBA TeJ, (PU3NIECKHE SBICHUS U MPOIECCHI, UCTIONb3Ys 3aKOH COXPAHECHUS
SHEPIruH, 3aKOH BCEMUPHOIO TATOTEHUS, IPUHIUI CYNEPIIO3ULIUN CHJI, IPUHLUI OTHOCUTEIbHOCTH
["anunest, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA, 3aKOHBI OTPAKEHUS U IIPEJIOMIICHUS CBETa,
3aKOHBI COXPaHEHUs 3apsA0BOI0 U MACCOBOT'O YMCEI IIPH SIIEPHBIX PEaKLUsX; IPU ITOM JaBaTh
CIIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aIMCHIBATh €I'0 MATEMAaTHYECKOE BBIPAKCHHUE;

— OOBSICHATH (PU3NUECKHUE MPOLIECCH H CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYaIUil
PAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIBIATh IPUUMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bsIC-
HEHME U3 2—3 JIOTMUECKHUX I1aroB ¢ ONOpoi Ha 2—3 M3yUeHHBIX CBOWCTBA (PU3MUECKUX SBJICHUH,
(GU3NUECKNX 3aKOHOB MM 3aKOHOMEPHOCTEH;

— pemiaTh pacyE€THbIE 3a7a4u (ONUparoIIUecs Ha CUCTEMY U3 2— 3 ypaBHEHHIN), HCIIOJIb3YS 3aKOHBI U
(dopMyIbl, cBA3bIBaIOIINE (PU3NUECKHUE BEJIMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4M 3alHChIBATh
KpaTKO€ YCJIOBUE, BBIABIIATH HEAOCTAIOLINE UM U30BITOUHbIE JaHHBIE, BEIOUPATh 3aKOHBI M (POPMYJIBL,
HE0OXO0UMbIE JJIs PELIEHUs, TPOBOIUTh PACUETHI U OLIEHUBATh PEATUCTUYHOCTD MTOJIy4YEHHOTO
3Ha4YeHUs (PU3NYECKOI BETMUNHBL;

— pacmno3HaBaThb np06neMm, KOTOPBIC MOKHO PCIIUTDH IMPU ITOMOIIH (1)I/ISI/I‘ICCKI/IX MCTOHOB; UCIIOJIB3Y
OIMMMCAHUC UCCICAOBAHUS, BBIACIIATH IIPOBCPACMOC MPCATIIOJIOKCHNUEC, OLICHUBATH ITPABUJIBHOCTD OPSAAKA
MMPOBCACHUA UCCIICAO0BaHNA, ACIaTh BBIBOAbI, MHTCPIIPECTUPOBATL PC3YJIbTAThI Ha6HIOIlCHHﬁ " OIIBITOB,

— MPOBOAUTH ONBITHI 110 HAOTIOACHHUIO (PU3NYECKUX SABJICHUHN WK (PU3NYECKUX CBOMCTB Tel (M3yUeHHE
BTOpOro 3akoHa Hpl0TOHA, 3aKOHA COXpaHEHHUs YPHEPTUH; 3aBUCUMOCTb Mepro/ia Kojaebanuit
INPYXUHHOTO MasiTHUKAa OT Macchl Ipy3a U KECTKOCTH IMPY>KUHBI U HE3aBUCUMOCTb OT AMILTUTY/IbI
MaJIbIX KoJieOaHMil; MPsIMONMHEHHOE paclpoCTpaHEeHHE CBETa, pasjioKeHHe Oenoro cmeTa B
CHEKTp; HM3Y4YEHHE CBOMICTB HM300pa)K€HUS B IJIOCKOM 3€pKajie U CBOMCTB M300pa)keHUs MpeaMeTa B
cobuparonieit 1uH3e; HabIr01eHUE CIUTOMIHBIX M JMHEHYAThIX CIIEKTPOB U3JIyUYEHHS): CAMOCTOSTEIBHO
coOuparh yCTaHOBKY M3 U30BITOYHOTO Habopa 000pyI0BaHMS; ONTUCHIBATH X0/ OIBITA U €r0
pe3yibTaThl, GOPMYIHPOBATH BHIBOABI;

— TIPOBOJHTH MPU HEOOXOTUMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OTIPENeIIsis CpeHEee 3HAUCHUE
HU3MEpsSIeMON BeIMUMHBI (POKYCHOE PacCTOSTHUE COOMparOIel JTMH3bI); 000CHOBBIBATH BHIOOD CIIOCc0O0a
U3MEPEHUS/U3MEPUTEIIBHOTO TPUOOpa;



— TPOBOJUTH UCCIIEIOBAaHUE 3aBUCHUMOCTEH (PU3MUECKUX BEJIWYMH C MCIIOJIb30BAaHUEM MPSMBIX
U3MEpEeHU (3aBUCUMOCTH IyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HauaJIbHOM CKO-
pocTH; neproja KonedaHuii MaTeMaTHYECKOro MasiTHUKA OT JJIMHBI HUTH; 3aBUCUMOCTH yTjia
OTpayKeHMsI CBETa OT yrJja MaJeHus U yIia peJoMIIeHUs OT yIJla MaJeHMsl): INIAaHUPOBaTh UCCIIe10-
BaHHE, CAMOCTOSITENIbHO COOMPATh YCTAHOBKY, (DUKCHPOBATh PE3YJILTATHI MOJTyYEHHON 3aBUCIMOCTH
(Gu3u4ecKuX BEJIMYUH B BUJIE TaOIUI U rpaMKOB, JAeIaTh BHIBOJBI II0 PE3yJIbTaTaM UCCIIEA0BaHUS;

— MPOBOAUTH KOCBEHHBIE U3MepeHUsl (PU3NUECKUX BEIMYMH (CPEIHSSI CKOPOCTh U YCKOPEHHE Tea MpU
PaBHOYCKOPEHHOM JBM)KCHUHU, YCKOPEHHE CBOOOTHOTO MACHMS, )KECTKOCTD MPYKUHBI, KOYPPHUITCHT
TPEHHsI CKOJIBKEHUS, MEXaHH4YecKas padoTa U MOIIHOCTh, YaCTOTA U MEPUOJ KoJeOaHui
MaTeMaTUYECKOTO U NMPY>KUHHOTO MAasITHUKOB, ONITUYECKas CHJIa COOMPAIOIIEl JTMH3bI, PaIiOaKTUBHBIH
¢doH): MIIaHUPOBATh U3MEPEHUST; COOUPATh SKCIIEPUMEHTANBHYIO YCTAHOBKY U BBIMIOJIHATH U3MEPEHUS,
clenysl MpeAsIoKeHHON MHCTPYKIIUH; BBIYUCIIATh 3HaYCHHE BETUYUHBI M aHAJTU3UPOBATh MOJTyYE€HHBIE
pe3yJIbTaThl C YYETOM 3aJaHHOMW MMOTPEITHOCTH U3MEPEHUN;

— co0mroaaTh npaBuia TEXHUKH 0e30MacHOCTH pu paboTe ¢ 1a00paToOpHBIM 000PYI0BaHHEM;

— pasiuyaTh OCHOBHBIC MPU3HAKU U3YUEHHBIX (DU3NYECKUX MOJICNICH: MaTepuaibHas TOUKa,
a0COJIIOTHO TBEPJI0€ TEJI0, TOUCUHBIN UCTOUYHUK CBETA, JIy4, TOHKAs JIMH3A, IUIAaHETapHasi MOJICNIb aTOMa,
HYKJIOHHAsi MOJIEJTb aTOMHOTO SI/IPA;

— XAapaKTCpU30BaATh IIPUHIUIIBI HeﬁCTBHH HU3YYCHHBIX HpI/I60pOB U TCXHHUYCCKHX YCTPOﬁCTB C OHOpOfI
Ha UX OIIMCaHHsA (B TOM YHUCJIC: CIIMAOMETP, JAaTUUKH ITOJIOKCHUA, PACCTOSAHUA U YCKOPCHUA, paKETa,
9XO0JIOT, OYKH, IICPHUCKOII, Q)OToaHHapaT, OIITUYCCKHE CBETOBO/IbI, CIICKTPOCKOII, JO3UMETP, KaMepa
BI/IJ'IBCOHa), HCIIOJIb3YS 3HAHUS O CBOMCTBaX (1)I/ISI/I‘IGCKI/IX SIBJICHUH U HCO6XO,Z[I/IMBI€ (1)I/I3I/I‘ICCKI/IG
3aKOHOMCPHOCTH;,

— HCIOJIB30BATh CXEMbI U CXCMATHYHBIC PUCYHKH U3YYCHHBIX TCXHUYCCKUX YCTpOﬁCTB,
HU3MCPUTCIIbHBIX HpI/I60p0B N TCXHOJIOTHYCCKUX ITPOUCCCOB IIPHU PCILICHUN y‘{e6HO'HpaKTI/I‘IeCKI/IX 3aga4,
ONTHUYCCKUC CXEMBI IS ITOCTPOCHUA H306pa)KeHHﬁ B IIJIOCKOM 3€pKajJi€ " CO6PIp8.IOH.[€I>i JINH3C,

— MPUBOJUTH NPUMEPHI/HAXOUTh UH(POPMALIMIO O TPUMEpaX MPAKTUYECKOTO UCIIOJIb30BAHUS
(bU3NYECKUX 3HAHUN B MIOBCETHEBHOM KU3HH JIJIsl o0ecrieueHrs 0€301acHOCTH IPH 00paIieHny ¢ mpuodo-
pamMH U TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHS 3JI0OPOBBS U COONIOCHUS HOPM IKOJIIOTUYECKOTO
MOBEJICHUS B OKPYKAIOLIEH cpee;

— OCYHICCTBJIATH ITOUCK I/IH(I)OpMaI_II/II/I (I)I/IBI/I‘ICCKOFO COACPpKaHUA B CCTH I/IHTCpHeT, CaMOCTOATCIIbHO
(I)OpMy.TII/Ip}/'SI IMOMCKOBBIH 3aMpocC, HaXOAUTh IYTH OIIPCACICHUA NOCTOBCPHOCTHU HOJ'Iy‘lCHHOfI
I/IH(I)OpMaI_II/II/I Ha OCHOBE UMEIOIINXCS 3HAHUH U JOIOJHUTEIbHBIX HCTOYHHUKOB;,

— HCIOJIb30BaTh NPU BHIOJHEHUH YUEOHBIX 3aJJaHUI Hay4YHO-TIOMYJISIPHYIO JIUTEPATYPY PUINUECKOTO
COJIepKaHus, CIPaBOYHbIE MaTEPHAJIbI, pecypcsl ceTn HTepHeT; BIaaeTh NpuéMamMmu
KOHCIEKTUPOBaHUS TEKCTA, MpeoOpa3oBaHus HHPOPMALIUK U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

— CO03/1aBaTh COOCTBEHHBIC TMCbMEHHBIC U YCTHBIC COOOIIEHHUSI Ha OCHOBE MH(MOPMAITUH U3
HECKOJIbKUX UCTOYHUKOB (PU3NYECKOTO COACPIKAHMS, MyOIUIHO PEICTABNIATH PE3yIbTaThl MTPOSKTHOM
WJIM UCCIIEIOBATENIbCKOM EATEIIbHOCTH; ITPHU 3TOM I'PAMOTHO MCIOJIb30BATh N3YUYEHHBIA MOHSITUHHBIN
anmapar U3y4aeMoro pasjnena (pU3uKy U COIPOBOXKAATH BBHICTYIUICHHE MTPE3eHTAINEN C YIYETOM
0COOCHHOCTEH ayJUTOPHH CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

No
n/n

HanmeHoBanune Ppa3aeioB U T€EM MPOrpaMMsbl

KosuuecTBo yacoB

BCEro | KOHTPOJbHBIE PA0OTHI

NpaKTHYeCKHe PadoThbl

JJ1eKTpoHHbIe (LU (POBbIE) 00pa3oBaTeIbHbIE PeCYPChl

Pasnen 1. ®usnka u e€ poJib B MO3HAHMM OKPY:KAIOLIEro MHpa

1.1. | ®u3uka — HayKa o mpupojae 2 0 0
1.2. | ®u3nveckue BeINIHHBI 3 0 1
1.3 EcTecTBeHHO- HAYYHBIH MeTOJ MO3HAHMS 1 0 0
Hroro no pasaeny 6

Pasnen 2. IlepBoHayaibHbIC CBEACHHS 0 CTPOCHUH BellleCTBA

2.1. | Ctpoenue BemecTBa 1 0 1
2.2. | JiBukenne U B3aMMO/IeiliCTBHE YACTHI[ BEIIECTBA 2 0 0
2.3. | ArperaTnble COCTOSIHHSI BEIIECTBA 2 1 0
Hroro 1o pazneny 5

Paznen 3. IBuskeHMe U B3aMMoOeliCTBHE TeJ

3.1. | Mexanu4eckoe IBH:KeHHE 3 0 0
3.2. | Nnepuus, Mmacca, IIIOTHOCTH 7 1 3
3.3. | Cuaa. Buabl cua 11 1 2
Hroro no paszueny 21

Pasnen 4. JlaBieHue TBEPABIX TeJI, ;KUAKOCTEH M ra3oB

4.1. | NaBienne. [lepenaua naBieHust TBEPABIMH TeJTAMH, JKUIKOCTSIMHA U ra3amMu 3 0 0
4.2. | MaBjieHue :KUAKOCTH 5 1 0
4.3. | AtmocdepHoe JaBieHne 6 0 0
4.4. | leiicTBHe KUIKOCTH M ra3a HA NOTPY:KEHHOE B HUX TeJIO 7 1 2
Hroro no paszueny 21

Pasnen 5. PaGoTa u MOUIHOCTDb. DHEPrus

5.1. | PaGoTa 1 MOIIHOCTH 3 0 0
5.2. | IIpocThie MEXaHH3MBI 5 1 2
5.3. | Mexannueckas YHeprus 4 1 0
Hroro no pasneny: 12




PesepBHOE BpeMst

OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

68 7

1

8 KIIACC

Ne HauMeHoBaHHe pa3/iesIoB H TeM NPOrPaMMbl
n/n

KosuyecTBo yacon

DJeKTpoHHBIe (LH(POBBIE) 00pa3oBaTeIbHbIE pecypchbl

BCEr0 | KOHTPOJIbHbIE PA0OTHI

NpaKTHYeCKHe padoThl

Paznen 1. TensioBble siBIeHUsT

1.1. | CtpoeHue u cBOiicTBa BelllecTBa 9 1 2
1.2. | TenioBble mpoLecchl 19 1 1
Hroro no pasaeny 28
Paznen 2. DeKTpHUecKHe H MATHHTHBIE SIBJICHHUS
2.1. | DnexkTpHyeckHe 3apsabl. 3apsiKeHHbIe TeJa U HX B3aHMojeiicTBHe 7 0 0
2.2. | IlocTOSIHHBII 2JeKTPHYECKHUil TOK 20 2 5
2.3. | MarauTHble SIBJIEeHUS 6 1 2
2.4. DIeKTPOMATHUTHAS MHAYKLHUS 4 1 0
Hroro 1o pazneny 37
PesepBHOe Bpemst 3
OBIIEE KOJMYECTBO YACOB I10 [TPOTPAMME 68 6 10
9 KJIACC
Ne | HanmenoBaHue pasjieJioB U TeM NPOrpaMMbl Kosnuecrso yacos JueKTponnbIe (IHPPOBLIE) 00pa30oBaTeIbHbIE
n/m pecypcenbl
BCEro | KOHTPOJIbHbIE NpaKTHYecKHe
padoTsl padoTsl
Pasgen 1. Mexann4yeckue siBJIeHUS
1.1. | Mexann4eckoe ABH:KEHHE H CIIOCOOBI €ro ONMCAHHS 15 1 1
1.2. | BzaumopneiicrBue TeJ 15 1 1
1.3. | 3aKoHBI coXpaHeHHUst 10 1 0
Hroro 1o pazneny 40
Pazmen 2. Mexanu4eckue Ko1e0aHUsI H BOJTHBI
2.1. | Mexanu4eckue KoJiebaHus 7 0 1
2.2. | MexaHnueckue BOJIHBI. 3BYK 8 1 0




Hroro no pasnemy ‘ 15

Pa3zzien 3. DJIeKTPOMATHUTHOE T0JI€ H 3JIeKTPOMATHUTHbIE BOJIHBI

3.1. | DneKTpoMarHuTHOE MoJe H 3TeKTPOMATHHTHbIE BOJHBI 6 1 0

Hroro no pazaeny 6

Paznen 4. CBeTOBBIE SIBJIEHHS

4.1. | 3aKkoHBI pacpocTpaHeHHs CBeTa 6 1 1

4.2. | JIuH3bI H ONTHYECKHe MPUOOPDI 6 1 1

4.3. | Pa3noxeHune 6eJ0ro cBeTa B CIIEKTP 3 0 0

Hroro no paszueny 15

Pasgen 5. KBaHTOBBIE SIBJICHHS

5.1. | Hcnmyckanue v MOTJIOINEeHHe CBETa ATOMOM 4 1 1

5.2. | CTpoenune aToOMHOTO siApa 6 0 1

5.3. | SInepuble peakuun 7 1 0

HUroro no pazzueny 17

Paznen 6. IloBTOpHTE/ILHO-00001IA0IIMIT MOTYJTH

6.1. | CucremaTn3anusi 1 0600LIEHHE TPEIMETHOTO COMEPKAHUS U ONbITA AESI TEILHOCTH, NPHOOPETEHHOTO NP U3YYEeHUH 9 1 0
BCero Kypca (pusuku

Hroro mo pasaeny 9

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 10 7




ITHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
Ne Tema ypoka KounyecTBO 4acoB Buabi, popmbi
n/n KOHTPOJIS
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHe
padoThbI padoThI
1. 1
2. 1
3. 1
4. 1
1
6. 1
7. 1
8. 1
9. 1
10. 1
11. 1
12. 1
13. 1
14. 1
15. 1
16. 1
17. 1
18. 1
19. 1
20. 1
21. 1
22, 1
23. 1
24, 1
25. 1
26. 1
27. 1




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. 1
60. 1
61. 1
62. 1
63. 1
64. 1
65. 1
66. 1
67. 1
68. 1
OBLIEE KOJIMYECTBO YACOBIIO |68 7
[TPOTPAMME
8 KUIIACC
Ne Tema ypoka KonuyecTBo 4yacos Buael, gopMmsl
n/n KOHTPOJISA
BCEr0 | KOHTPOJIbHBbIE | IPaKTHYeCKHe
padoThbI padoThI
1. 1
2. 1
3. 1
4. 1
S. 1
6. 1
1
1
9. 1
10. 1
11. 1
12. 1
13. 1
14. 1
15. 1
16. 1




17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.




48. 1
49. 1
50. 1
51. 1
52. 1
53. 1
o4, 1
55. 1
56. 1
o7. 1
58. 1
59. 1
60. 1
61. 1
62. 1
63. 1
64. 1
65. 1
66. 1
67. 1
68. 1
OBLIEE KOJIMYECTBO YACOB I1O |68 7
[TPOT'PAMME

9 KUIIACC
Ne Tema ypoka KoJinuecTBo yacon Buabl, popmer
n/n KOHTPOJISA
BCEr0 | KOHTPOJIbHBIE | IPAKTHYECKHE
padoThI padoThI

1. 1

2. 1

3. 1

4. 1

S. 1




10.

11.

12.

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.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94,

95.

96.

97.

98.




99.

100.

101.

102.

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

102

10




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIbBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA
7 KIIACC

BBenure cBoil BapuaHr:

8 KUIIACC

Beenure cBoil BapuaHT:

9 KJIACC

BBenure cBoil BapuaHr:

METOANUYECKHUE MATEPHUAJIbBI U1 YUUTEJIA

7 KIIACC

8 KVIACC

9 KJIACC

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
7 KIIACC

8 KUIIACC

9 KJIACC



MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIIECCA
YYEBHOE OBOPYJIOBAHUE

OBOPYJOBAHME J1J151 TIPOBEJEHUSI JIABOPATOPHBIX, IPAKTUYECKHX PABOT,
JEMOHCTPAIIUM
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