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IHHOACHUTEJBHAA 3AIINCKA

Jannast mporpamma 1o (u3MKe OCHOBHOTO 0011ero odpa3zoBaHusi pazpaboTaHa B COOTBETCTBUU C
TpeboBaHusIMI 00HOBIEHHOTO DeepabHOrO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOTO CTAHJAPTa OCHOBHOTO
obmero obpazoBanust (PI'OC OOO) c¢ yu€rom I[IpumepHO OCHOBHOWM 00pa3oBaTEIBLHON MPOTPaAMMBbI
ocHOBHOTO obOmero oopazosanus (ITOOIT OOO), Ctanmgapra MpaBOCIaBHOTO KOMIIOHEHTA MTPABOCIABHBIX
obpasoBarenbubix yupexaeHuii, OOII OO0 YOYPO AEPIIL] (MII) «IIpaBocrnaBHas rTUMHA3usi BO UM
CBATOI'0 PAaBHOAIMOCTOJBHOTO KH:3s1 Bnaaumupa ropoga AJIbMEThEBCKa.

CopepkaHue MpPOTrpamMMbl HAIpPaBJICHO Ha (OPMUPOBAHHE €CTECTBEHHOHAYYHOW TI'PaMOTHOCTH
yualuxcs W OpraHu3alyi0 U3y4YeHHs (QU3MKU Ha JCSITeNbHOCTHON ocHOBe. B Heil yuuThIBarorcs
BO3MOXXHOCTH mpeamera B peanmm3anuu  TpeboBanuit ®I'OC OOO k miaHUpyeMbIM JTUYHOCTHBIM U
MeTanpeMETHBIM pe3yJibTaTaM 00y4YeHHs], a TAK)KE MEKITPEIMETHBIE CBSI3H €CTECTBEHHOHAYYHBIX Y4eOHBIX
MPEMETOB Ha YPOBHE OCHOBHOI'O 00IIIETO 0Opa30BaHuUs.

OBILIASA XAPAKTEPUCTHUKA YYEBHOT' O IIPEJIMETA «®PU3UKA»

Kypc ¢pusnkn — cucremMoo0pa3yromuii 115l €CTECTBEHHOHAYYHBIX YI€OHBIX MTPEIMETOB, TOCKOIBKY
(u3uUecKre 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB U SIBICHUH, U3y4aeMbIX XUMHEH, OM0I0ruel, acTpOHOMUEH
U ¢usudeckoil reorpadueit. @u3MKa — 3TO MPEIMET, KOTOPHIH HE TOJHKO BHOCHT OCHOBHOW BKJIAJ B
€CTECTBEHHOHAYYHYI0 KapTUHY MHpa, HO M HPEAOoCTaBisieT HambOosee siCHble 00pa3lpl INPUMEHEHHUs
HAY4YHOTO METOJIa TIO3HAHUS, T.€. CII0C00a MOyYeHHs JOCTOBEPHBIX 3HaHUH 0 Mupe. Haxownen, gusnka —
9TO IIPEIMET, KOTOPBI HapsAy C APYTMMH €CTECTBEHHOHAYYHBIMU IIPEAMETAaMU JI0JKEH J1aTh MIKOJbHUKAM
IpeJICTaBlIeHUEe 00 YBJIEKATEIbHOCTH HAyYHOT'O HCCJIEJA0BAaHUS U PaJOCTU CaMOCTOSITEILHOTO OTKPBITUS
HOBOT'O 3HAHMS.

OnHa ¥3 IIIaBHBIX 33724 (PU3NIECKOTO 00pa30BaHUs B CTPYKTYpE OOIIEro 0Opa3oBaHMs COCTOUT B
(bopMHpPOBAHNH €CTECTBEHHOHAYYHON IPaMOTHOCTH U MHTEpeca K HayKe Y OCHOBHOM Macchl 00yJaroIuxcs,
KOTOpBIE B JlajibHEWIIeM OyIyT 3aHATHI B CaMbIX pa3HO 0Opa3HbIX cdepax nesrenbHocTH. Ho He MeHee
BaXHOW 3a7aueil ABJIAETCS BBIABICHUE U MOATOTOBKA TAJAHTIMBBIX MOJIOABIX JIOACH JJIS MPOJOJIKEHUS
oOpazoBaHusi W JajdbHEHIEH MPOPECCHOHAIBHOM JESITEIBHOCTH B OOJACTH €CTeCTBEHHOHAYYHBIX
UCCIIIOBAaHUN U CO3[JaHMM HOBBIX TeXHOJOrWi. COrinacHO MPHUHATOMY B MEXIYHAPOJHOM COOOIIECTBE
onpezeneHuto, «EcrecTBeHHOHay4YHasi TPaMOTHOCTh — 3TO CIIOCOOHOCTH Y€JIOBEKAa 3aHUMaTh AKTUBHYIO
IpaXXJIaHCKYIO MO3MIIMIO MO OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBS3aHHBIM C €CTECTBEHHBIMHM HAyKaMu, U
€ro TOTOBHOCTh UHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU UesiMi. Hay4HO TpaMOTHBIHM 4eloBEeK CTPEMUTCS
y4acTBOBaTh B apryMEHTHUPOBAHHOM OOCYXJIEHUHM NpPOOJEM, OTHOCSIIMXCS K €CTECTBEHHBIM HayKaM MU
TEXHOJIOTHSIM, YTO TPeOyeT OT HETO CIEAYIOIINX KOMIETEHTHOCTEH:

1. HAy4YHO OOBSACHATH SIBJICHUS,

2. OLIEHUBATh U IOHUMATh 0COOEHHOCTH HayYHOT'O CCIIEeI0BaHMUs,

3. UHTEPIPETUPOBATh JaHHBIE M HCIOJB30BaTh HAayYHbIE JIOKA3aTeNbCTBA JUISl IMOJIyYEHUs
BBIBOJIOB.

W3yuenne pu3MKu criocOOHO BHECTH pEIIAIONIMKA BKJIAZ B (pOpMUpOBAHUE €CTECTBEHHOHAYYHOU
IPaMOTHOCTH O0yYarOIINXCA.

HEJIM N3YUYEHUSA YYEBHOI'O IIPEIMETA «®U3UKA»

enn n3yuenus GU3MKA HA ypPOBHE OCHOBHOTO OOIETro oOpa3oBaHus ompeseneHsl B Konmenmum
npenojaBaHus yueoHoro npeamera «Puznka» B 00pa3oBaTeNbHbIX oprannsanusax Poccuiickoit @enepanumy,
peaM3yIoUMX OCHOBHBIE 00IIe00pa3oBaTeNbHbIE IMPOrpaMMbl, YTBEpXKIEHHON pemeHneM Komternn
MunuctepcrBa npocserienust Poccuiickoit ®denepanuu, npotokon ot 3 aekadps 2019 r. Ne [1K-4BH.

Henu nzyyenus Gpu3nuku:



. npruoOpeTeHue UHTEpeca " CTPEMJICHUS o0yyJaromuxcs K HAy4YHOMY
U3YYEHHUIO IPUPOABI, Pa3BUTUE HMX MHTEIJIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

. pasBUTHE MPEACTaBIEHUH O HAyyHOM MeToJAe IMO3HaHuiA U (OpMHUpPOBAHHE
UCCIIEIOBATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILINM SBIICHUSIM;

. (dopMHpOBaHHE HAYYHOTO MMPOBO33PEHMsI KaK pe3ysbTaTa M3Y4YEHUs OCHOB CTPOEHUS
MaTepuu U GyHAaMEHTAIbHBIX 3aKOHOB (PU3HKH;

. (dopMHpoBaHUE MPEACTABICHUNA O POIM (GU3UKHU Ul PA3BUTHUS JPYTUX €CTECTBEHHBIX HAYK,
TEXHHUKH U TEXHOJIOTHI;

. pasBUTHE TNPEACTAaBICHUH O BO3MOXHBIX cepax Oyaymed npodeccuoHalbHON

NeSITeIbHOCTH, CBSI3aHHOM C (DU3MKOM, MOATOTOBKA K JalbHEHIIEMY O0YYEHHIO B ’TOM HAIIPABICHHU.

Z[OCTI/I}KCHI/IC OTHUX ueneﬁ Ha YPOBHC OCHOBHOI'O 06H.[CFO O6p&30BaHH$I o0OecreunBaeTcs PEUICHUEM
CJICAYIOIUX 3aaa4:

. IpUOOpEeTEeHNE 3HAHUN O TUCKPETHOM CTPOEHUM BEIIECTBA, O MEXAHUYECKUX, TEIJIOBBIX,
JJIEKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX SBJICHUSIX;

. IpUOOpETEHNE YMEHUN ONUCHIBATH U OOBACHATH (PU3UYECKUE SBJIEHUS C MCIIOIb30BAaHUEM
HOJTYYCHHBIX 3HAHUIA;

. OCBOCHHE METOJIOB PEIICHHS POCTEHIINX PACYETHBIX 3a/1a4 C MCTIOIb30BaHNEM (DU3NIECKUX
MojIesiell, TBOPUYECKUX U MTPAKTHKOOPHUEHTUPOBAHHBIX 337134,

° PasBUTHUC yMeHI/Iﬁ Ha6JIIOI{aTI) IMPUPOAHBIC ABJICHWA W BBIIIOJHATL OIBITHI, Ha60paTOpHLIe
pabOThI ¥ FKCIIEPUMEHTAIbHBIC HCCIICIOBAHMUS C UCTIOIH30BAHUEM U3MEPHUTEIILHBIX IPHOOPOB;

. OCBOCHHME MPHUEMOB paboThl ¢ HHMOpMAIHEH (QU3UUIECKOTO COJCPYKAHMS, BKIIFOYAs
UH(OPMAIIHIO O COBPEMEHHBIX JOCTIKCHUAX (DU3MKH; aHATM3 U KPUTHUECKOE OIICHUBAHUE HH(POPMAIIUH;

. 3HAKOMCTBO €O cdepamu podheCCHOHATBLHONU NEATEITPHOCTH, CBA3aHHBIMU C (PU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHXECHUAX (HU3MUCCKOIN HAYKH.

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

B cootBercTBUN ¢ PI'OC OO0 (usuka spusercst 0043aTeNbHBIM IIPEIMETOM Ha YPOBHE OCHOBHOT'O
obuiero oOpas3oBanus. JlaHHas mporpamma mpenycMaTpuBaeT u3ydeHue (pusmku Ha 0a30BOM YPOBHE B
o0béMe 238 1 3a Tpu rosa o0ydyeHus 1o 2 4 B HeZleto B 7 U 8 Kiaccax M 1o 3 4 B HeJelto B 9 kiacce.

COJAEPKAHUE YYEBHOI'O ITIPEJIMETA

7 KJIACC
Pa3neu 1. ®usuka u e€ poib B NO3HAHMHN OKPY/KAIOIIEro MHPa
®uszuka — Hayka O Hpupone, H3y4yaeT (U3HYECKHE SIBICHUS: MEXaHUYECKHE, TEIUIOBBIE,

3JIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
dusnueckue BeMMUUHbL. M3Mepenue ¢puzndeckux BennunH. Ouszndeckue npubopsl. [lorpemHocts
U3MepeHuil. MexxayHapoHas CUCTEMA €IUHULL.

Kakx ¢usuka m apyrue ecTeCTBEHHBIE HAayKH HM3YYarOT MPUPOIY. EcTecTBEeHHOHAy4HBIH METON
MO3HAHUS: Ha0JII0/IeHNE, TOCTAHOBKA HAYYHOT'O BOMPOCA, BBIIBUKEHHIE THIIOTE3, SKCIIEPUMEHT 10 TIPOBEPKE
TUMOTE3, 00BICHEHHE HA0II01aeMOT0 siBJieHus. Onrcanne GU3NIeCKuX SBICHUHN ¢ TTOMOIIBIO MOJIEIIEH.

JdemMoHcTpanuu

1. Mexanuueckue, TEIIOBbIE, JIEKTPUUECKUE, MATHUTHBIC, CBETOBBIE SIBIICHUS.

2. ®usnueckue TpuOOpsI U MPOIEAYpa MPSIMBIX H3MEPEHUN aHATIOTOBBIM M IU(PPOBBIM MTPHUOOPOM.

JlaGopaTopHbie paGoThI U ONBITHI

1. OmnpeneneHre EeHbI JENCHUS IKAIBl U3MEPUTEIHHOr0 Mpubopa.

2. I3mMepenune paccTosHMIA.

3. U3mepenne 00bEMa KUIKOCTH U TBEPAOTO Tea.

4. OnpeneneHue pa3MepoB MajbIX TeJl.



5. 3mepenne Temneparypsl IPU HOMOIIY KUAKOCTHOTO TEPMOMETPA U 1aTUYMKA TEMIIEPATYPBI.

6. IlpoBenenue uccneoBaHUsl MO MPOBEPKE TMIOTE3bI: AAJBHOCTh MOJETA IIApUKa, MYIIEHHOTO
TOPU30HTANILHO, TeM O0JIbllle, 4UeM OO0JIbIlie BHICOTA MyCKa.

Paznen 2. [lepBonayainbHble CBeeHNs 0 CTPOCHUH BelleCTBA

CrpoeHue BelecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mmepbl. ONbIThI, JOKa3bIBAOIINE JUCKPETHOE
cTpoeHue BemiecTBa. OnbIThI, TOKa3bIBAIOLIUE JUCKPETHOE CTPOCHHUE BEIIECTBA.

JIBrkenune yactul BemecTBa. CBs3b CKOPOCTH JIBHXKEHMS 4acTHI] C TeMIlepaTypoil. bpoyHoBckoe
nBuxkeHue, Tudy3us. BzanMoaelicTBre 4acTUIl BEIIECTBA: IPUTSHKCHNUE U OTTAIKUBAHUE.

ArperaTtHble COCTOSIHUS BEIIECTBA: CTPOCHHUE ra30B, KUAKOCTEH U TBEPABIX (KPUCTATUIMYECKUX ) TEJL.
B3anmMocBs3b Mex 1y CBOMCTBaAMU BEIIECTB B Pa3HBIX arperaTHbIX COCTOSTHUSAX U UX aTOMHOMOJIEKYJISIPHBIM
ctpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSHUN BOJbl. B3aMMOCBSI3b MeXay CBOIICTBaMHU BEIIECTB B
Pa3HBIX arperaTHBIX COCTOSHHUSIX W WX aTOMHOMOJCKYJSPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX
coctosiHuM BoJibl. OCOOEHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

JdemMoHcTpanuu

1. Habmronenue OpOYHOBCKOTO ABMXKCHHUS.

2. HaGmronenue nuddy3um.

3. Habmronienue siBieHuid, OOBSCHSIIOUIMXCS MPUTSHKEHUEM HIIM OTTAJIKMBAHUEM YaCTHI] BEIIECTB.

JlaGopaTropHbie padoThI M ONBITHI

1. Onenka quamerpa aroma METOAOM PSIIOB (C UcIoyib3oBanHueM (hoTorpadumii).

2. OnbITH IO HAOJIO/IEHUIO TEIUIOBOTO PACIIMPEHUS T'a30B.

3. OnbITHI IO OOHAPYKEHUIO JICHUCTBUS CHIT MOJICKYJISIPHOTO TIPUTSHKEHUSI.

Pa3nen 3. /IBu:xeHMe U B3aUMO/IeliCTBUH

Mexannueckoe naBmxeHue. PaBHomepHoe M HepaBHOMepHOe nBrkeHHE. Ckopoctb. CpenHss
CKOpPOCTb IPH HEPAaBHOMEPHOM JABWXKEHUU. Pacuér mytw M BpeMeHU [BUKEHHUs. PaBHOMepHOE U
HepaBHOMEpHOE JaBmkeHne. CkopocTh. CpeqHsst CKOPOCTh IPU HEPABHOMEPHOM JIBIKEHUU. PacuéT mytu u
BPEMEHU JBUKEHUS.

SBnenue wHepHUU. 3aKOH WHEpIUU. B3aumoneicTBHE Tel Kak MPUYMHA M3MEHEHUSI CKOPOCTH
JIBWKEHHUS Ten. Macca kak Mmepa nHepTHocTH Tena. [ImoTHocTh BemecTBa. CBSA3b IIIOTHOCTU C KOJIMYECTBOM
MOJIEKYJI B €JUHUIIE 00bEMa BeleCcTBa.

Cuia Kak XapakTepucTuKa B3aumojiencTBus Ten. Cuma ynpyroctu u 3akoH ['yka. U3mepenue cumsl
C TIOMOIIIBIO AUHAMOMETpA. SIBIIEHHE TATOTCHUS U cruia TsokecTH. Cuuta TskecTH Ha Apyrux mianerax (MC).
Bec tena. Heecomocts. CnoxkeHue cuil, HalpaBJIeHHbIX IO OAHOU npsiMoil. PaBHoaelicTBytomas cui. Cuia
TpeHusl. TpeHne CKOIbKEHUs U TpeHue nokos. Tpenue B npupoje u rexuuke (MC).

JdemoncTpanuu

1. HabGmroienre MeXaHW4eCKOTO JBHUKEHUS Tea.

2. I3MepeHue CKOpOCTH NMPSMOIMHENHOTO IBUKEHUS.

3. HabmtoieHue siBJeHUsI HHEPLHH.

4. HabnroneHre n3MeHEHUs! CKOPOCTH NP B3aUMOJICHCTBUU Tell.

5. CpaBHEHHE MacCC IO B3aUMOJICHCTBUIO TEI.

6. CrosxeHue Cull, HapaBJIeHHBIX 110 OJJHON MPSIMOH.

JlaGopaTopHbie paGoThI U ONBITHI

1. OmpeneneHne CKOPOCTH  PAaBHOMEPHOTO  JBIDKEHUS  (IIapuKa B IKHUAKOCTH, MOJEIU
AJIEKTPUIECKOTO aBTOMOOWIIS U T. 11.).

2. OmnpeneneHue cpeiHel CKOPOCTH CKOMBXEHHs OpyCKa WIIH [IapHUKa MO HAKJIOHHOM MIIOCKOCTH.

3. OnpexeneHue MIOTHOCTH TBEPIOTO TeJA.

4. OmubITel, JIEMOHCTPHUPYIOIIHE 3aBUCHUMOCTh pacTsbKeHUs (nedopMaiuu) TPYKHUHBI OT
MIPUJIOKEHHOM CHJIBI.

5. OnbITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIbKEHUSI OT Beca Tejla U XapakTepa
CONPUKACAIOIINXCS TOBEPXHOCTEH.

Pasnen 4. /laBieHue TBEPABIX TeJl, dKUAKOCTEH M ra30B

JHasnenue. CriocoObl yMEHBIICHUS U YBETTUUCHUS IaBiieHus. J{aBieHne ra3a. 3aBUCUMOCTD JIaBJICHUS
raza ot o0néma, Temmneparypsl. [lepenaua naBneHus TBEPABIMU TEIAMHU, KUIKOCTIMHU M ra3aMu. 3aKOH



[Tackans. [THeBMaTnueckue MamuHbl. 3aBUCUMOCTD JIABJICHUS KHIKOCTH OT TIyOUHBI. [ mapocTaTHYecKuit
napaznokc. Coobmiaromuecs cocynbl. [ napaBanuecKue MEXaHu3Mbl.

Atmocdepa 3emin u atmochepHoe AaBineHue. [IpuynHbl CyIIeCTBOBaHUS BO3AYIIHON 000JI0YKU
3emin. OnbiT Toppuueniu. M3mepenne armocdepHOro naBieHus. 3aBUCUMOCTh aTMOC(EPHOTO JIaBICHUS
OT BBICOTHI HaJl ypoBHEM Mopsi. [IprOops! ams u3MepeHust atMocepHOro J1aBaeHUs.

JleiicTBHE JKUIKOCTH U Ta3a Ha NOrpyXEHHOE B HUX Teo. BelTankupBaromas (apXxuMenoBa) cuia.
3akoHn Apxumena. [InaBanue Ten. BoznyxomiaBanue.

JdemMoHcTpanuu

1. 3aBUCUMOCTD JaBJEHUS ra3a OT TEMIEPATYPBI.

2. Ilepenaya naBiaeHUs )KUIKOCTBIO U Ta30M.

3. CooOmIaronuecs: CoOCy/Ibl.

4. I'uppaBiarueckuii mpecc.

5. [IposiBieHue neMcTBUS aTMOCHEPHOTO TaBIICHUS.

6. 3aBUCHMOCTb BBITAJKMBAIOMIEH CHJIBI OT O0bEMa MOTPYXKEHHOM YacTW Tela WU IUIOTHOCTU
KUJKOCTH.

7. PaBeHCTBO BBITAJIIKUBAIOIIECH CHIIBI BECY BBITECHEHHON KUIKOCTH.

8. YcnoBue miaBaHus TeJ: IJIaBaHUE WIIM IOTPYKEHHE TeJl B 3aBUCUMOCTH OT COOTHOUIEHUS
IJIOTHOCTEH TeNa U KUJKOCTH.

JlaGopaTopHble padoThI U ONBITHI

1. MccrnenoBanue 3aBUCMOCTH Beca Tejia B BoJie 0T 00bEMa MOrpyKEHHOM B KUKOCTh YaCTH Tela.

2. OnpeneneHue BbITAIKUBAIOLIEH CUJIbL, AEUCTBYIOLIEH HA TENO, NOIPYKEHHOE B )KUJKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIECH CHUJIbI, JEHCTBYIOLIEH Ha TEJIO B )KUJKOCTH, OT MacChl
Tena.

4. OnbIThl, JEMOHCTPUPYIOIINE 3aBHCHUMOCTh BBITAIKUBAIOLICH CHJIBI, JEHCTBYIOIIEH Ha TElIO B
KUAKOCTH, OT 00BbEMA MOTPYKEHHOM B )KUJKOCTh YACTH T€Ja U OT IJIOTHOCTH KUAKOCTH.

5. KonctpynpoBanue apeomerpa WIM KOHCTPYMpPOBaHUE JIOJKM M  ONpeleneHue eé
Irpy30I10ABbEMHOCTH.

Pa3nea S. PaGoTa n MOIIHOCTB. DHEpPIrus

Mexannueckasi pabotra. MOLIHOCTb.

IIpocTble MeXaHWU3MBI: pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTb. IIpaBHUO paBHOBecHs pbluara.
[Ipumenenue mnpaBuia paBHOBeCHS pblyara K OJoOKy. «3osoToe mnpaBmiio» mexaHuku. KIIJ[ mpocteix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY M TEXHHUKE.

Mexannueckas sHeprus. Kunerndeckas m noteHuuanbHas >Heprus. lIpeBpamienne ogHoro Buaa
MEXAHUYECKOM HEPTUU B APYroi. 3aKOH COXPAaHEHHS SHEPTUU B MEXAHUKE.

JdemMoHcTpanuu

IIprmepsl IPOCTBIX MEXAHU3MOB

JlabGopaTopHbie padoThl U ONBITHI

1. Onpenenenue paGoThl CUJIBI TPEHHs NMPU PAaBHOMEPHOM JIBUKEHHU Tella MO T'OPU30HTAIBHON
MTOBEPXHOCTH.

2. UccnenoBanue ycioBUl paBHOBECHUS pblyara.

3. U3mepenue KIIJ] HaKJIIOHHOM IOCKOCTH.

4. V3y4yeHue 3aKOHA COXPaHEHHsI MEXaHUYECKON YHEPTHUH.

8 KJIACC

Pa3nea 1. TenuioBbie siB1eHUA

Mopenu TBEPAOTO, XKHAKOTO ¥ Ta3000pa3HOrO0 COCTOSHHM BemecTBa. Kpucramimdeckue wu
amopduble Tena. OObsACHEHHE CBOMCTB I'a30B, KHUJIKOCTEH U TBEPABIX TEJI HA OCHOBE MOJOKEHUN MOJIEKY-
JSIpHO-KMHETHYecKor Teopun. CMauynBaHue U KalWUISIpHbIE sIBIIeHUA. TemnoBoe paciiupeHye u ckaTue.

Temnepatypa. CBsA3b TEMIIEPATYpPbI CO CKOPOCTBIO TEIUIOBOTO IBUKEHUS YaCTHULL.

Buytpennss sneprus CrnocoObl M3MEHEHUs BHYTPEHHEW SHEpPIHM: TerJionepenaya U COBEpIICHHE
paboThl. Busl Temionepeaauu: TeIIONPOBOIHOCTh, KOHBEKIUS, U3TyUECHHUE.



KonnuecTBo TemnoTel. YaenbHas TEIIOEMKOCTh BeleCTBa. Temnao00MeH U TEIIOBOE paBHOBECHE.
VYpaBHeHue TerioBoro OanaHca. IlnaBieHne M oTBepleBaHUE KPUCTAUIMYECKUX BELIECTB. Y JENIbHAA
teriota miasneHus. [TapooOpa3zoBanne u konaeHcanus. Mcnapenue (MC). Kunenue. Y nenpHas Teriora
napooOpa3zoBaHus. 3aBUCHMOCTb TEMIIEPATYPhl KHIICHHUS OT aTMOC(EpHOTO JaBiieHus. BiaxxHOCTh BO3ayXa.

OHeprus ToIMBa. Y IeibHas TEIJI0TAa CTOPAHUS.

[Tpuntuns! paboTs! TermoBbix aurateneil. KI1J[ TemnoBoro asuratens. TemoBble ABUraTend U

3amnuTa okpyxatouieit cpensl (MC). 3akoH coxpaHeHUs: U MPEBPALCHUS SHEPTHH B TEIUIOBBIX IpoIeccax
MO).

JdemoHcTpauuu

. HaGmronenne OpOyHOBCKOTO JBUKEHUS

. Habmronenue mud¢ys3un

. Habmroienue siBieHuii cMaunBaHus U KaMWJUTSIPHBIX SIBICHUI
. HaGxromenue TemoBoro pacumpeHus Tel

. I3aMeHeHue naBiieHus ra3a npu M3MEeHEHUU 00bEMa U HArpeBaHUU WK OXJIKICHUH
. [IpaBuia u3aMepeHus TeMneparypsl

. Buner Teronepenayn

. OxnaxeHre mpu COBEPUICHUN pabOThI

. HarpeBanue npu cosepuieHny paboThl BHEUITHUMU CUJIaAMU
10. CpaBHeHME TEMIIOEMKOCTEHN pa3IMYHbIX BEIIESCTB

11. HabnroneHve KUMCHHS

12 .HaGnroeHne mocTosHCTBA TEMIIEPATyPhl IPHU IJIaBICHUN
13. Mopenu TenIoBbIX ABUTATENICH

O 001N DN K~ WK =

JlaGopaTropHbie padoThI M ONBITHI

1. OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHUS

2. OnbITHI IO BBIPALIMBAHUIO KPUCTAJIOB [TOBAPEHHOM COM MM caxapa

3. OnbITHI 1O HAOMIOIEHUIO TETNIOBOTO PACIIUPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TNl

4. OmpeneneHue NaBJICHUs BO3ayXa B OAJTOHE IIMPULIA

5. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh JaBJICHUS BO37yXa OT €ro o0hEMa U HarpeBaHUs WU
OXJIQXKICHUS

6. [IpoBepka rumoTe3bl JMHEHHON 3aBUCMMOCTH JTMHBI CTOJIOMKA KUIKOCTH B TEPMOMETPHUIECKON
TpyOKe OT TeMneparypbl

7. Habmronenne m3MeHEHUs BHYTPEHHEW SHEpPTruu Tena B pe3ylbTare Teruionepenadyd U padboTshl
BHEITHUX CHJI

8. UccnenoBanue siBIeHUS TEIIOOOMEHA MPU CMEIIMBAHUN XOJIOTHOM U TOpsiueit BOJIbI

9. Omnpenenenre KOJMYECTBA TEIJIOTHI, TMOJYYSHHOTO BOJOW NpPU TEIUIOOOMEHE C HarpeThiM
METATMYECKUM IUITUHAPOM

10. Omnpenenenne yaenabHON TEIIOEMKOCTH BEIIECTBA

11. VccnenoBanue mpoliecca UCTapeHust

12. Onpenenenne OTHOCUTETBHON BIAXKHOCTH BO3/1yXa

13. Onpenenenue yaeabHON TEMJIOTHI TUIABJICHUS JIbJ1a

Paznen 2. DiiekTpuyeckue ¥ MArHUTHbIE SIBJICHUS

DnekTpusanus Teil. JIBa poaa 3MeKTpUYECKUX 3apsaaoB. B3anuMoaencTBue 3apssKeHHBIX Tel. 3aKOH
KynoHa (3aBUCUMOCTB CHIIBI B3aUMOIEHCTBUS 3apSDKEHHBIX TEJl OT BETMYUHBI 3apSA0B U PACCTOSHUS MEXTY
TeJIamu).

Onextpuueckoe mosie. Hampspk€HHOCTH  anekTpuyeckoro mnonsd. IlpuHnun cynepnoszunum
JNEKTPUUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn snekTpudeckux 3apsaoB. ODIEMEHTApHBIM deKTpuueckui 3apsaa. CTpoeHue aroma.
[TpoBOAHMKY U TUAJIEKTPUKU. 3aKOH COXPAHEHHUS AJIEKTPUIECKOT0 3aps/a.



DJIEKTPUYECKUN TOK. YCJIOBHUS CYIIECTBOBAHUS HJIEKTPUUECKOTO TOKA. MICTOYHMKHU MOCTOSHHOTO
TOKa. JleMCTBUS AJNEKTPUUECKOr0 TOKa (TEIMJIOBOE, XUMHUYECKOE, MArHUTHOE). DJIEKTPUUECKHI TOK B
KUJKOCTSAX U razax.

Onexrpuueckas Lenb. Cuia Toka. DiekTpuueckoe HampspkeHue. CONpOTUBIEHHE IPOBOJIHHUKA.
Y aensHOE CONpOTHBIEHUE BenlecTBa. 3akoH Oma s yuacTtka menu. [locienoBaTenbHoe U MapajijiesibHOe
COEIMHEHUE NTPOBOIHUKOB.

Pabota m MOIIHOCTH 3JEKTpUYECKOTO ToKa. 3akoH [[koymsi— JleHna. DnekTpuveckue Ienud u
HOTPEOUTENH FIEKTPUIECKOM dHEpTrun B ObITY. KOpoTKOe 3aMbIkaHHeE.

[Toctosinubie MarHuThl. B3ammoaeiicTBHE MOCTOSHHBIX MarHuToB. MarHutHoe nosie. MaruutHoe
noJie 3eMJIM U €ro 3HaueHHe i xKU3HU Ha 3emiie. OnbIT Dpcrena. MarHUTHOE 10JI€ AIEKTPUYECKOT0 TOKA.
[IpumeHeHre SJIEKTPOMAarHUTOB B TexHHUKE. JleficTBME MarHUTHOTO IMOJIsI HA TMPOBOJHUK C TOKOM.
DNEeKTpOABUTaTENb IOCTOSHHOIO TOKA. Vcronbp30BaHNe 2JIEKTPOABUraTeNIel B TEXHUYECKUX YCTPONCTBAX U
Ha TPAHCIIOpPTE.

Omnprtel @apanes. fABneHue 3aeKTpOMarHUTHOW MHAYKIUU. [IpaBuno Jlenma. DiekTporeHeparop.
CrocoObl TMONY4YEeHUS JIEKTPUYECKON SHEPTUd. INEKTPOCTAHIIMM Ha BO30OHOBISIEMBIX MCTOYHHKAX
SHEPTUH.

JdeMoHcTpamun

DneKkTpu3aIus Tel

JIBa pojia 3JIEKTPUYECKUX 3apsiA0B U B3aUMOJCICTBUE 3aPSIKEHHBIX Tell
Y CTpoHCTBO U IEUCTBUE DIIEKTPOCKOIA

DneKkTpocTaTU4eCcKas MHIYKIUS

3aKOH COXpaHEHMSI JIEKTPUUECKUX 3apsiI0B

[IpoBOIHMKYN U AUDIIEKTPUKHU

MonenrpoBaHu€E CUIIOBBIX JIMHUI 3JIEKTPUUECKOTO OIS
HcTouHMKH TOCTOSTHHOTO TOKA

JIeNCTBUA DIEKTPUYECKOTO TOKA

10. DneKTpUUYECKHil TOK B )KMJIKOCTH

11. I'a30BBIi1 pa3psin

12. I3MepeHue cuibl TOKa aMIIeEpMETPOM

13. VI3mMepeHue aIeKTpUIecKoro HampspKeHUsT BOJIBTMETPOM

14. PeocTaT 1 Mara3uH CONpOTUBIECHUI

15. B3aumopaencTBre NOCTOSTHHBIX MarHUTOB

16. MonennpoBaHue HEBO3MOKHOCTH pa3IEIEHHs ITOJIFOCOB MarHuTa
17. MonenupoBaHrEe MarHUTHBIX TOJIEN MOCTOSIHHBIX MarHUTOB

18. OmsIT Opcrena

19. MarnuTHOE 1oJIe TOKAa. DJIEKTPOMAarHut

20. JlelicTBrE€ MarHUTHOTO I10OJIs1 HA TPOBOJHUK C TOKOM

21 DnexTpoaBUrareab NOCTOSIHHOTO TOKa

22. UccnenoBaHue sIBIE€HUS 3J€KTPOMarHUTHOW MHIYKIIUU

23. Oneitel apanes

24. 3aBUCHMOCTb HAINpaBJICHUsI UHIYKIIMOHHOTO TOKa OT YCJIOBHI €ro BO3HUKHOBEHHUS
25. DaekTporeHepaTop NOCTOSIHHOTO TOKa

CoNoR~ LN E

JlabGopaTopHbie padoThI U ONBITHI

OnbIT IO HAOIIOAEHUIO SJEKTPU3ALUH TEJl MHAYKIHMEH U PU CONMPUKOCHOBEHUU
HccnenoBanue qeiCTBUS 3JIEKTPUUECKOTO MOJISL HA POBOJIHUKH U AUDIEKTPUKHI
CO6opxka u mpoBepka paboThl TEKTPUUECKOM LIEMH MOCTOSIHHOTO TOKa
W3mepenue u peryJinpoBaHUe CUIIbI TOKA
W3mepeHue U peryJImpoBaHUe HAPsKEHUS

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, MIYIIETO YE€pe3 PEe3UCTOp, OT CONPOTUBIECHUS
pE3UCTOpa U HAIIPSDKEHUS HA PE3UCTOPE

oakrwdE



7. OMBITHI, IEMOHCTPUPYIOILIUE 3aBUCUMOCTH 3JIEKTPUUYECKOTO COMPOTUBIICHUS IPOBOJHUKA OT €ro
JUIMHBI, IJIOIAAN [TONEPEYHOr0 CEYEHUs U MaTepuaia

8. IlpoBepka mnpaBuia CIOXKEHUS HAMPSDKEHUH MpPHU IOCIEIOBATEIbHOM COCAMHEHHH JBYX
pe3UcTOpOB

9. TIlpomepka npaBuia sl CUIIBI TOKA MPU MapauIeTIbHOM COEIMHEHUN PE3UCTOPOB

10. Onpenenenue padOTHI SMEKTPHUIESCKOTO TOKA, UIAYIIETO Yepe3 Pe3UCTOP

11. Onpenenenne MOLTHOCTH AJIEKTPUUYECKOTO TOKA, BBIJEIIIEMOI HAa PE3UCTOPE

12. VccnenoBanne 3aBUCUMOCTH CHUJIBI TOKA, MIYILETO YEPE3 JIAMIIOUKY, OT HalpsKEHUS Ha HEl

13. Onpenenenue K111 narpeBarens

14. ViccnenoBanre MarHUTHOTO B3aUMOJIEHCTBUS IOCTOSSHHBIX MarHUTOB

15. VI3yueHnue MarHuTHOTO IOJISI TIOCTOSIHHBIX MAarHUTOB IPU UX 00BEIMHEHUU U pa3/IeICHUH

16. VccnenoBanue AeMCTBUS 3JEKTPUUECKOTO TOKA HA MarHUTHYIO CTPENKY

17. OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI B3aUMOJICHCTBUS KaTyIIKK C TOKOM U MarHura
OT CHJIBI TOKA U HAaIIPABJICHUS TOKA B KaTYIIKE

18. M3yueHue neiCTBUS MAarHUTHOTO MOJISI HA TPOBOJAHUK C TOKOM

19. KoncrpyupoBanue U H3ydyeHUE padOThl AIEKTPOABUIATEIS

20. Nzmepenue KII/] snekTpoaBuraTenbHOM yCTAaHOBKH

21. OnbITHI IO UCCIETOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOW MHAYKLUU: UCCIIEIOBAHNE U3MEHEHUN
3HAUEHUS U HAINPaBJICHUS UHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nes 1. Mexannueckue siBJIeHUs!

Mexanuueckoe nBwkeHue. MarepuanpHas Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTH
MEXaHUYECKOr0 JBHKECHUS. PaBHOMEpPHOE MPAMOJIMHENHOE IBUXEHHUE. HepaBHOMEPHOE MPAMOJIIMHENHOE
nBrkeHue. CpeHsis 1 MTHOBEHHAsl CKOPOCTh TeJla IIPU HEPABHOMEPHOM JBUIKCHHH.

VYckopenue. PaBHoyckopeHHOE npsiMonHeitHOe BkeHne. CBoOoHoe najenue. OnbIThl [amues.

PaBHOMepHOE NBIXKEHHE MO OKpYKHOCTU. [lepmon m yactota obpaimenus. JluneitHas u yrioBas
cKkopocTH. LleHTpoCTpeMHUTENIBHOE YCKOPEHHUE.

IlepBbii 3akoH Herorona. Bropoit 3akoH Hserorona. Tperuit 3axkon Herotona. IlIpuHumn
CYNEPIIO3HUIUHU CHUIL.

Cuna ynpyroctu. 3akoH I'yka. Cuia TpeHuUs: CUIa TPEHUS CKOJIbKEHUS, CHJla TPEHUS ITOKOsI, APyTue
BU/IbI TPEHMUSL.

Cuna TSDKECTHM M 3aKOH BCEMHUPHOTO TATOTEHMS. Y CKOpPEHHE CBOOOJHOro majaeHus. J[BuxkeHue
ianet Bokpyr Connna (MC). IepBast kocMuueckasi ckopocTs. HeBecoMocTh 1 eperpy3Ku.

PaBHOBecue MarepuanbHOM Touku. AOcomoTHO TBEpAOoe Teno. PaBHoBecue TBEpAOro Tena ¢
3aKpEIUIEHHON OChIO BpalieHuss. MoMeHT cuibl. LIeHTp TsoxecTu.

Nmnynec tena. M3menenue nmnynsca. Mmmynbsc cubl. 3aKOH COXpaHEHUs UMITyJbca. PeakTnBHOE
neuwxenue (MC).

Mexanunueckas pabota U MOLTHOCTb. PaGoTa cui TskecTu, ynpyroct, TpeHus CBsi3b SHEPrUU U
pabotel IloTeHnnanbHast SHEPrHs Tena, MOJHATOrO HaJl MOBEPXHOCTHIO 3emin. [loTeHluanpHas 3Heprus
ckaroil npyxuHbel. Kunermueckass sHeprus. Teopema O KMHETHYECKOM HSHEPruU. 3aKOH COXPAaHEHMUS
MEXaHUYECKON YHEPTUU.

JdemMoHcTpanuu

1. HaGnroneHne MeXaHHMYECKOTO JIBHKEHUS TeJla OTHOCUTENIbHO Pa3HbIX TEJl OTCUETA

2. CpaBHeHHE NyTeH U TPACKTOPHM JABMKEHHUS OJHOTO U TOTO K€ Tejla OTHOCUTEJIBHO Pa3HbIX Tel
oTcyéra

3. M3mepeHne CKOpOCTH M YCKOPEHUS PSIMOIUHEHHOTO JIBUKEHUS

4. UccnenoBaHue MPU3HAKOB PAaBHOYCKOPEHHOI'O ABM)KEHUS

5. Habumronenue ABMKEHUs Tela MO OKPY>KHOCTH

6. HaGmrogeHne MeXaHWYECKUX SIBJICHUH, MMPOUCXOASAIINX B cUCTeMe OTcuéra «Tenmexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIbHO KaOMHETa (PU3UKU



7. 3aBUCHMOCTBH YCKOPEHHS TEJIa OT MAcChl TeJla M JICUCTBYIOIICH Ha HETO CHIIBI

8. HalGumonenne paBeHCTBa CHIT IIPU B3aUMOJICHCTBUHU Tel

9. HM3mMeneHnue Beca Tena Mpu YCKOPEHHOM JIBHXKEHUU

10.ITepenaua ummysbca Mpu B3aUMOICUCTBUH TeIl

11.ITpeobpazoBanus JHEPTUHU TIPH B3AUMOJICHCTBUH TEIl

12.CoxpaHeHue UMITyJIbca IIPU HEYIIPYTOM B3aUMOIEHCTBUN

13.CoxpaHeHue uMITyJIbca Mpy a0COJIOTHO YIIPYTOM B3aUMOJICHCTBUH

14.HaGnronenue peakTMBHOTO JIBUIKEHUSI

15.CoxpaneHne MEXaHU4YECKOW SHEPTUU IIPH CBOOOHOM IaJICHUN

16. CoxpaHeHre MEXaHUUYECKOM 3HEPTUU IIPU IBUKEHUH Te€Ja M0/ IEHCTBUEM IIPYKUHBI

JlaGoparopHblie padoThI M ONBITHI

1. KoHcTpyupoBaHue TpakTa Jjisl pa3roHa U JaJlbHEUILEro paBHOMEPHOI'O JIBMIKEHUS IIapUKa WU
TEJEKKH

2. OmnpexneneHue CpegHEH CKOPOCTH CKOJBKEHUS OpycKa MM ABMO)KEHUS IIapHKa IO HAKJIOHHOU
IIOCKOCTH

3. Ormpenenenue yCKOPEHHs TeJIA TPU PaBHOYCKOPEHHOM JIBUKCHHH 110 HAKIIOHHOH MJIOCKOCTH

4. VlccnenoBaHue 3aBUCUMOCTH IMYTH OT BPEMEHH IIPU PABHOYCKOPEHHOM JBMXEHUH 0€3 HaYalbHOM
CKOPOCTH

5. IlpoBepka rumoTesbl: €ciM IPU PaBHOYCKOPEHHOM JIBJKEHUHM 0€3 HayaJbHOM CKOPOCTHU IYTH
OTHOCSITCS KaK Psii HEYETHBIX YUCEIl, TO COOTBETCTBYIOIIUE MPOMEKYTKH BPEMEHH OJIMHAKOBBI

6. MccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHUS OT CUJIBl HOPMAJIbHOTO JIaBICHUS

7. Omnpenenenue Ko3pGUUEHTa TPEHUS CKOJIBKEHUS

8. Ompenenenue KECTKOCTH MPY>KUHBI

9. Onmnpenenenue paboThl CUIIBI TPEHUS MPU PABHOMEPHOM JBUKEHHUH Teja MO TOPU30HTAIBHON
IIOBEPXHOCTHU

10.0npenenenue pabOThl  CUJBI  YOPYTOCTH TpH TMOAbEME TIpy3a C HCHOJIb30BaHHUEM
HETIOABIKHOTO U TIOABMYKHOTO OJIOKOB

11.M3y4eHne 3aK0Ha COXpPAHEHUs SHEPTUU

Pazgen 2. Mexannueckune KoJe0aHUA M BOJHBI

KonebarenbHoe nBuxenune. OCHOBHbIE XapaKTEPUCTUKU KOJI€OaHUI: MEPUO, YaCcTOTa, aMIUIUTYAA.
MareMaTiueckuii M TpYKUHHBIH MasTHUKH. [IpeBpallieHne 5Hepruu MpH KosebaTelabHOM JBU-
JKeHUHU. 3aTyxaroiue koiebanus. BeiHyx)aeHHbie konebanus. Pesonanc. Mexannueckue BoiaHbl. CBONCTBA
MeXaHM4YeCKuX BOJH. [Ipo noabpHBIE M TonepeyHsie BOJIHBL. JJIMHA BOJIHBI U CKOPOCTb €€ paclpOCTPAaHEHUS.
MexaHnnyeckue BOJTHBI B TBEPIIOM Teuie, ceiicMuueckue BosHbl (MC).

3ByK. I'poMKOCTb 3ByKa M BbicOTa TOHA. OTpakeHue 3Byka. IHQpa3ByK U ynbTpa3ByK.

JdemMoHcTpanuu

1. HaGmronenue koneGaHuid Tes MO J€HCTBUEM CHUJIIBI TSDKECTH U CHIIBI YIIPYTOCTH

2. Habmonenue konebaHuii rpy3a Ha HUTH U Ha TPY>KHUHE

3. HaGmroieHue BBIHYXJIEHHBIX KOJIe0aHUH U pe30HaHca

4. PacripocTpaHeHne MpoAOIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH)

5. HaGmroieHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI

6. AKyCTHYECKHUI PE30HAHC

JlabGopaTopHbie padoThI U ONBITHI

1. Onpenenenuie 4acTOThl U IEpUOAA KoJeOaHUN MaTeMaTHYeCKOTO MasiTHUKA

2. OnpezeneHye 4acTOThl U MeproJia KoieOaHUH MPy>KUHHOTO MasiTHUKA

3. UccnenoBanue 3aBUCMMOCTH TIepro/1a KojeOaHui MOJBEIIEHHOTO K HUTH Ipy3a OT JUIMHBI HUTH

4. UccnenoBaHue 3aBUCUMOCTH NEPHOAA KOJIeOaHN MPYKUHHOTO MasgTHUKA OT MACChl Tpy3a

5. IlpoBepka HE3aBUCUMOCTH MEepHOa KoJieOaHU Ipy3a, MOABEIIEHHOIO K HUTH, OT MacChl rpy3a

6. OTBITHI, AEMOHCTPUPYIOLINE 3aBUCUMOCTb MEPHO0/1a KOJIeOaHUHM MPYKUHHOT'O MassTHUKA OT MacChl
rpy3a 1 *KECTKOCTHU IPYKUHBI

7. 3mepeHune yCKOpeHus CBOOOIHOTO MaACHHUS



Pa3znes 3. JjieKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI

DIeKTPOMarHuTHOE ToJIe. DJIEKTPOMarHuTHhIC BOJIHBI. CBOMCTBA AIeKTpOMarHuTHBIX BOJIH Illkana
AJIEKTPOMATHUTHBIX BOJIH. Vcnosib30BaHuE 3JIEKTPOMAarHUTHBIX BOJIH JJISi COTOBOM CBSI3HU.

DnekTpoMarauTHas mpupoza ceeta. CKOpocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.

JdemMoHcTpanuu

1. CBoiicTBa 3JEKTPOMArHUTHBIX BOJIH

2. BoitHOBEIC CBOMCTBA CBETA

JlaGoparopHbie padoThI M ONBITHI

1. 3y4yeHne CBOMCTB 3JEKTPOMArHUTHBIX BOJH C TTIOMOIIHIO0 MOOMIBHOTO TesieoHa

Pa3nen 4. CBeToBbI€ SIBJICHUSA

JlyueBasa monens ceta. Mcrounuku cBera. IIpsiMonuHeliHOE pacnpoCTpaHEHUE CBETa. 3aTMEHUS
Connua u Jlynsl. Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpakKeHHUs CBETA.

[Ipenomiienue cBeTa. 3akoH MpenomiieHHUs cBera. [lodHOe BHYTpeHHEe OTpakeHUE CBETa.
Hcnonp3oBaHne MOTHOTO BHYTPEHHETO OTPAKEHHS B ONITUYECKUX CBETOBOAX.

JIunza. Xon myueit B muH3e. Ontudeckas cucrema ¢oroanmnapara, Mukpockomna u teneckona (MC).
I'ma3 kak ontuyeckast cucteMa. baM30pyKoCTh U TalIbHO30PKOCTb.

Paznoxxenune Oenoro cera B crektp. OmnbiTel HpioToHa. CroskeHHE CIEKTPalIbHBIX I[BETOB.
Hucnepcus ceTta.

JdemMoHcTpanuu
[TpstmonuHEtHOE pacpoCTpaHeHHE CBETA.
OtpaxkeHue cBera.
[Tomyuenue n300pakeHUii B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.
IIpenomnenue ceera.
OnTH4eckuii CBETOBO/I.
Xon myueit B cobuparoreit TuH3e.
Xoq J1ydeil B paccenBarolei JIMH3E.
[Tosryuenue n300pakxeHNU € TOMOILBIO JIUH3.
[Tpuniun neiictBus doroamnmnapara, MUKPOCKOINA U TEJIECKOIIA.

10.Mopens rnasa.

11.Pa3noxxenue 6eoro cBera B CHEKTP.

12.ITonyuyenue 6eoro cBeTa Mpu CI0KEHUH CBETa PAa3HBIX I[BETOB.

JlaGopaTopHbie padoThI U ONBITHI

1. UccnenoBanue 3aBUCMMOCTH yTJIa OTPAXKEHHsI CBETOBOTO JIyda OT yrJja MaJieHusl.

2. N3yueHne XxapakTepUCTUK U300pakeHUs IpeIMEeTa B IJIOCKOM 3epKalie.

3. HccnenoBanne 3aBUCUMOCTH yTJIa MPEIOMIICHHUSI CBETOBOTO JIyda OT yIJia MaJeHUs] Ha TPaHHIe
«BO3yX—CTEKJIO».

4. Tlonyuenue n300paxeHUM C TOMOIIIBI0 COOMPAIOIIIECH JIMH3BI

5. Omnpenenenue pOKyCHOTO pacCTOSIHUS U ONITHUECKON CHIIBI CO OUparoliel JTUH3bI.

6. OnBITHI IO PA3JIOKEHUIO OEJI0Tr0 CBETa B CIIEKTP.

7. OnbITHI IO BOCHIPUATHIO IIBETA PEAMETOB ITPH WX HAOIIOACHNH Yepe3 LBETOBbIE (DUIBTPHI.

CoNO~WNE

Paznen 5. KpanroBbie iBJIeHUA

OneiTel Pesepdopna u mianerapHas Monenb aroma. Mogens atoma bopa. Hcnyckanuwe u
norsiouieHue ceera atoMoM. KBauTsl. JInHelHyaTbie CIEKTPHI.

PannoaktuBHOCTH. Anb(a, 6eTa u rammansnyderusi. CTpoeHre aToMHOTO siapa. HykimoHHast Moaenb
aTOMHOTO sipa. M30TONBI.

PannoaktusHele npeBpamienus. lleproa noypacnana aTOMHBIX I€p.

SnepHble peakiuu. 3aKOHbI COXPAHEHHUS 3apsAI0BOTO0 U MACCOBOTO YKCEIl. DHEPIHUs CBSI3U ATOMHBIX

smep. CBSISB MAaCChl U 3HeerH. PeaKHI/II/I CUHTE3a U ICJIICHUA fI)Iep. I/ICTO'—IHI/IKI/I BHepFHI/I CO.]'IHHa n 3Bé3)]
(MC).



SAnepnast suepreTuka. JIeicTBUS paaroaKTUBHBIX U3Ty4eHUH Ha kuBbIe opranu3Mbl (MC).
JdemMoHcTpanuu

1. CrnexTpbl U3y4eHUS U MOTJIOMICHHUS.

2. CHexTpbl pa3IM4HbIX ra3os.

3. CrekTp Bogopoa.

4. HaGnronenue TpekoB B Kamepe Bunbcona.

5. PaboTa cuérunka HOHU3UPYIOIINUX U3TyYCHUMH.

6. Perucrpanus u3iiydeHus: IpUPOAHBIX MUHEPAJIOB U MTPOJIYK TOB.

JlabGoparopHblie padoThI M ONBITHI

1. HabiroieHue CIUIOMIHBIX M IMHEWYAThIX CIIEKTPOB U3TYYCHHUS.

2. UccnenoBanue TpEKOB: U3MEPEHHIE SHEPTUU YAaCTHUIIBI [T0 TOP MO3HOMY IyTH (110 hoTorpadusm).
3. 3mepenue paanoakTuBHOTO (hoHa.

I[MoBTOPUTENBHO-00001IAKO M MOAYJIb

[ToBTOpUTENIEHO-00001IAONMI  MOAYJIb IpeJHa3HaueH s CUCTeMaTH3alMu U 0000ueHus
IPEIMETHOTO COJCPKAHUS U OTBITA JACITEIBHOCTH, TPHOOPETEHHOTO NP U3YUYEHUH BCETO Kypca PU3NKH, a
TaKXke JUIsl MOATrOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMeHy IO (H3uKe I 00ydaroIuxcs,
BbIOpaBIIMX ATOT y4EOHBII MpeaMeET.

[Ipy n3ydyeHHHM AAHHOTO MOZYJS pEealn3ylTCSd U CHUCTEMATU3UPYIOTCS BUIbI JEATEIbHOCTH, Ha
OCHOBE KOTOPBIX 0OecneuuBaeTcs AOCTHKEHHE MPEIMETHBIX M MeETalpeIMEeTHbIX IUIAHUPYEMbIX pe-
3y/lbTaTOB OOyueHUsi, GOPMUPYETCSI €CTECTBEHHO-HAY4YHAsl IPAaMOTHOCTb: OCBOECHHE HAy4YHBIX METO/OB
UCCIICIOBaHMS SIBJICHUI NPUPOABI M TEXHUKH, OBJIAJICHUE YMEHUSAMHU OOBSCHATh (PU3NYECKUE SBICHMUS,
IIPUMEHSISI IOJTyYE€HHbIE 3HaHMs, peIliaTh 3aja4ul, B TOM YHCJI€ KAYECTBEHHbIE U SKCIIEPUMEHTAJIbHBIE.

[TpyHIMNMATBHO NEATENILHOCTHBIA XapakTep JaHHOTO pa3fesia peaau3yercss 3a C4€T TOro, 4To
y4aliecs BhIIOJIHAIOT 3a/1aHusl, B KOTOPBIX UM IIPEAJIaraercs:

. Ha OCHOBE IOJIyYEHHBIX 3HAHUH PACMO3HABATh U HAYYHO OOBSICHATH (PU3MUECKHUE SIBICHUS B
OKpY Karolllel IPUPOJIE U IOBCETHEBHOM JKU3HH;

. UCIIOJIb30BaTh HAay4yHbIE METOJAbl HUCCIENOBaHUS (DU3MUECKUX SBJICHUN, B TOM YHCIE JUIS
IIPOBEPKHU TMIIOTE3 U MOJIYYEHHS TEOPETUUECKUX BBIBOJIOB;

. OOBSCHATh Hay4YHbIE OCHOBBI HanbOoyiee BaXKHBIX JTOCTHXKEHUIH COBPEMEHHBIX TEXHOJIOTHI,
HalpuMep, MPAKTUYECKOTO MCIIONBb30BaHMS PA3INMYHBIX HCTOYHUKOB DHEPIrMM HA OCHOBE 3aKOHA IIpe-
BpAILIEHUSI U COXPAHEHUS BCEX U3BECTHBIX BUJIOB DHEPIHH.

Kaxgas n3 Ttem maHHOTO pasaciia BKIIOYACT 3KCICPUMCHTAIBHOC HCCICIOBAHUC O606HI&I-OHI€FO
XapakTepa. Pazgen 3aBCPHIACTCA IMPOBCACHHUEM JHAarHOCTUYECKON U OIEHOYHOMH pa60TBI 3a KypC OCHOBHOM

IIKOJIBI.

INJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

N3yuenne ydyebnoro mpenmera «Du3mka» Ha YpOBHE OCHOBHOTO OOIIETo 0Opa3oBaHUs JOJKHO
obecreunBaTh JOCTHIKEHUE CIEAYIONINX JTUIHOCTHBIX, METAIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pEe3yIbTATOB.

JIMYHOCTHBIE PE3YJbBTATbBI
Ilampuomuueckoe éocnumanue:
. MPOsIBJIEHUE WHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKON (U3NYecKou

HayKU;
. LIEHHOCTHOE OTHOLIEHHE K IOCTHKEHUSM POCCUICKUX YUEHBIX (PU3UKOB.



Fpa.ucdaucxoe u dyxoeuo-npaecmeeuuoe eocnumanue:;

o TOTOBHOCTb K AKTUBHOMY YYaCTHUIO B O6Cy)KIL€HI/II/I O6H_ICCTB€HHO-3H21‘-II/IMLIX N 3TUYCCKUX
HpO6J’I€M, CBA3aHHBIX C MPAKTUYCCKHUM IIPUMCHCHUEM ,Z[OCTI/I)KGHI/Iﬁ (1)I/ISI/IKI/I,
° OCO3HAaHHUEC BAX)KHOCTU MOPAJIbHO-3TUYCCKUX MMPUHIIUIIOB B ACATCIIBHOCTU y‘-IéHOI‘O.

Jcmemuueckoe 6ocnumanue:

. BOCTIPHSITHE JCTETHUECKUX KadeCTB (PU3MUECKON HayKH: €€ TapMOHHUYHOTO MOCTPOCHHS,
CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH.

l[ermocmu HAYYHO020 NO3HAHUA:

. OCO3HAHHME LEHHOCTH (PU3MUECKOW HAyKH KaK MOIIHOTO HHCTPYMEHTa IO3HAaHHUS MHUPA,
OCHOBBI Pa3BUTHSI TEXHOJIOTHI, BAKHEHIIIEH COCTABIAIOIIEH KYJIbTYPHI;
. pa3BUTHE HAyYHOU JHOO03HATEIBLHOCTH, HHTEPECA K UCCIIEA0BATEIbCKOM 1eATENbHOCTH.

Dopmuposanue Kyabmypot 300p06ba U IMOUUOHATLHO20 O1A2ONONYYUA:

. OCO3HaHHE LIEHHOCTH 0e30macHoro o0pas3a KU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MUDE,
BOKHOCTH TpaBWl 0€30MaCHOTO MOBEACHUS HA TPAHCIOPTE, HA JOPOrax, ¢ JIEKTPUYECKUM U TEIUIOBBIM
000py/I0BaHUEM B JIOMAIIHUX yCIOBHSIX;

. c(OpMUPOBAHHOCTh HaBbIKA PeQIICKCHH, IPU3HAHNE CBOETO MPaBa Ha ONIMOKY U TaKOTO JKe
IpaBa y Ipyroro 4ejoBeKa.

Tpyoosoe socnumanue:

. AaKTHBHOE Y4acTHE B PEUICHUH TPAKTUUECKUX 3a]a4 (B paMKax CeMbH, IIKOJbI, TOPO/a, Kpast)
TEXHOJIOTUYECKOM 1 COLMaIbHON HApaBIEHHOCTH, TPEOYIOLIMX B TOM YHUCIIE U (PU3MUECKUX 3HAHUIA;
. MHTEpPEC K NMPAKTUUECKOMY H3YYEHHIO Ipodeccuid, CBSA3aHHBIX C (PU3UKOM.

Ixonozuueckoe eocnumanue:

. OpUEHTAallMsl Ha MpuUMEeHeHHe (U3MUECKUX 3HaHMM /i1 pelleHusl 3agad B o0sactu
OKPY’KaIOILEeH Cpeibl, INITAHUPOBAHUS IIOCTYIIKOB ¥ OLIEHKU X BO3MOXKHBIX IIOCIIEICTBUN JUIsl OKPYKAKOLIEH
Cpelbl;

. OCO3HaHME TJIO00ATBHOIO XapakTepa HKOJOTMUYECKUX MpoOieM U IMyTel UX pellieHus.

Adanmayusa 06yuarouecoca K U3MEHAIOUWUMCA YCIA0GUAM COUUATLHOU U NPUPOOHOTL CPedbL:

. NOTPEOHOCTh BO B3aMMOJEHCTBUM ITPH BBIIIOJHEHUH UCCIIEI0BAaHUIN U TPOEKTOB (PU3NUYECKOM
HaIpPaBJIEHHOCTH, OTKPBITOCTb OIBITY U 3HAHUSM JIPYTHX;

. MOBBILICHHE YPOBHS CBOEHM KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO AESITebHOCTD;

. noTpeOHOCTh B (OPMUPOBAHMM HOBBIX 3HAaHMH, B TOM 4HcIe (QOPMYIHPOBATH
UJeU, TMOHATUS, TUIIOTE3bl O (PU3MUECKUX OOBEKTaX U SIBICHUSX;

. 0co3HaHMe Ae(PUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH (PU3HKH;

. IUTAHUPOBAHKE CBOETO Pa3BUTHSI B MPUOOPETEHUH HOBBIX (PM3NUYECKUX 3HAHMIA;

. CTpeMJICHUE aHAIU3UPOBAThH U BBIABIATH B3AUMOCBS3H MIPUPO/IBI, O0IIECTBA U SKOHOMUKH, B
TOM YHCJIE C UCTIOIb30BaHUEM (PU3NYECKUX 3HAHUM;

. OLICHKa CBOMX JEHCTBMM C Y4YETOM BIUSHUS Ha OKPYKAIOIIYK CpENy, BO3MOYKHBIX

rI100aIbLHBIX TTOCIIEACTBUM.



METAIIPEIMETHBIE PE3YJIbTATBI

YHuBepcaibHble O3HABATEIbHbIE 1€l CTBUSA
ba3zoevie nocuueckue oeticmeusn:

. BBISIBJISITH U XapaKT€PU30BaTh CYIIECTBEHHbIE IPU3HAKN 0ObEKTOB (SIBJICHUI);

. yCTaHABJIMBATh CYLIECTBEHHBIM NMPHU3HAK KiIacCU(UKAaLWU, OCHOBAHHS A 000OIIeHUs U
CpaBHEHUS;

. BBISBIISITh 3aKOHOMEPHOCTH M TPOTHBOPEYHS B paccCMaTpUBAEMBIX (PaKTax, MaHHBIX H
HAOJIOJICHUSX, OTHOCSAIIMXCA K (PU3MUECKUM SBIICHUSM;

. BBISIBIISITh [IPUYMHHO-CJICICTBCHHbIE CBSI3W IPH  HM3YyYCHUHM (PU3HYECKUX SBICHUH U

TIPOIIECCOB; JIeaTh BEIBOJIBI C UCIIOJIH30BAHNUEM JICTyKTHBHBIX U MHAYKTUBHBIX YMO3AKJIFOUCHHIA, BBIIBUTATh
TUIOTE3bI O B3aMMOCBS3SIX (PU3MYECKUX BEIHYNH;

. CaMOCTOSITEIIbHO BBIOMpaTh CIOCOO perieHus ydeOHON (u3mdecKkod 3amauu (CpaBHEHHE
HECKOJIbKUX BapUAHTOB PEIICHUS, BEIOOP HarbOoJIee MOIXOIAIIETO ¢ YIETOM CAMOCTOSTEIHHO BBIICIICHHBIX
KPUTEPHUEB).

Bazoevie uccneoosamenvckue oeiicmeu:

. UCIIOJIB30BaTh BOIIPOCHI KaK UCCIIEAOBATCILCKUI HHCTPYMEHT TIO3HAHUS;

. IPOBOAMTH II0 CaMOCTOSITEIbHO COCTaBJICHHOMY ILJIaHY OIBIT, HECIOXHBIM (PU3UUECKUI
IKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAaHUE (PU3UICCKOTO SIBIICHUS;

. OLICHUBATh HAa NPUMEHHMOCTh M JIOCTOBEPHOCTh HH(OpMAIHIO, TOJIYYCHHYIO B XOJC
WCCJICIOBAHMSI MITU SKCTIICPUMEHTA;

. CaMOCTOATENILHO (hOpMyIUpoBaTh OOOOIICHHSI U BBIBOIBI 0 PE3yJIbTaTaM MPOBEIEHHOTO
HaOJII0IEHUS, OIIbITA, UCCIICAOBAHMUS;

. IIPOrHO3MPOBATh BO3MOXKHOE JalbHEHIIEe pPa3BUTHE (PU3UYCCKHX IIPOLIECCOB, a TaKKe

BBIJIBUTATh TIPEIONIOKEHUS 00 X Pa3BUTUHU B HOBBIX YCIIOBHUSX U KOHTEKCTAX.
Paboma c ungpopmavueii:

. IPUMEHSTh pa3jMYHble METOJIbl, MHCTPYMEHTBHl M 3alpochl IpU IMOHCKE M 0TOOpe
UH(POPMALIMU WU JTAHHBIX C YYETOM MPEUI0KeHHON ydeOHO! (pu3nueckoil 3a1auu;

. aHAJIN3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIIPETUPOBATH MH(DOPMALINIO PA3INYHBIX BUJIOB
U GOopM IpeCTaBICHMUS;

. CaMOCTOSITENIbHO BBIOMpaTh ONTHUMalIbHYI0 (opMy MpeAcTaBieHHs UHGPOpMaluu U
WITIOCTPUPOBATh peIIaeMble 33[aul HECIOKHBIMU CXEMaMH, AMarpaMMaMM, WHOW rpaduKoi U UX KOM-
OMHALUSIMH.

YHuBepcajibHble KOMMYHUKATHBHBbIE 1eHCTBUS
Obwenue:

. B XO7ie 00CyXeHusl y4eOHOro MaTepuaina, pe3yJlbTaToB JabopaTOPHBIX PabOT U MPOEKTOB
3a/1aBaTh BOINPOCHI MO CYIIECTBY OOCYX/JIaeMON TeMbl U BbICKAa3bIBaTh WJEH, HAICJICHHbIE Ha peIIeHHe
3aJauu ¥ NnojjepxKaHue 01aroxkenaTeaTbHOCTH OOIEHMS;

. COTIOCTABJISITh CBOM CYXACHUSI C CYKACHUSIMH APYTrUX YYaCTHUKOB JHajora, oOOHapyXKUBaTh
pasinuyue ¥ CXOACTBO IO3UIINM;

. BBIPAKATH CBOXO TOUKY 3PEHHUS B YCTHBIX U MHCbMEHHBIX TEKCTAX;

. NyOJIMYHO MPEACTABIATh PE3YNbTaThl BHITOJHEHHOTO (PU3UYECKOTO OMbITa (IKCIIEPUMEHTA,

MCCJIEIOBAHMS, TIPOEKTA).

Coemecmnasn oesamenbHOCMb (COMPYOHUYECMBO):



. MOHUMATh M KCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHAMBHIYaJbHOH PabOTHI MpHU
pelIeHNH KOHKPETHOW (PU3NYECKOM MPOOIIEMBI;

. NPUHUMATD LT COBMECTHOM JIEITEIILHOCTH, OPTaHU30BBIBATh JICHCTBUS 10 €€ JJOCTHKEHUIO:
pacnpenenaTb poiid, 0oO0CYKIaTh MPOIECChl U Pe3yabTaThl COBMECTHOW paboThl; 0000maTh MHEHHS
HECKOJIbKUX JIFOJICH;

. BBIMOJIHATh CBOIO 4YacTh pabOThI, JOCTUTas KadeCTBEHHOIO pe3ylbTaTa I0 CBOEMY
HaIPAaBJICHUIO U KOOPAUHUPYS CBOU JEUCTBHUSA C APYTUMU 4I€HAMH KOMAaH/IbI;
. OLICHMBAaTh KAa4E€CTBO CBOET0 BKJIaJa B OOLIMI HPOAYKT IO KPUTEPHUSIM, CAMOCTOSITEIBHO

c(hOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOJCHCTBHUS.

YHI/IBepcaJ'[LHLIe PEeryjisaTuBHbIC JelCcTBUA

Camoopzanusayun:

. BBISBIISIT TMPOOJIEMBI B KM3HEHHBIX M YYEOHBIX CHTyalUsAX, TPEOYIOUIUX sl pEHICHUs
(bu3nUecKnux 3HaHUM;

. OpPUEHTUPOBATHCS B PA3IUYHbIX IOJIX0JaX IPUHATUS PEICHUH (MHIUBUAYAIbHOE, IPUHATHE
pellIeHus B IpyIe, IPUHATUE PEILIeHUH rpyMIoi);

. CaMOCTOSITENIFHO COCTaBJISITh AJITOPUTM pelleHuss (PHU3MUECKOW 3ajadyd WM  TUIaHa

UCCIICIOBaHUs C YYETOM HMEIOIIUXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpOBATH
IIpeIaracMble BApUAaHThI PEIICHU;
. JienaTh BBIOOpP U OpaTh OTBETCTBEHHOCTD 3 PELICHUE.

Camokonmpons (pehrexcusn):

. J1aBaTh a/IEKBaTHYIO OLICHKY CUTYallUU U IpeJylaraTh IJIaH €€ H3MEHEHMUS,

. OOBSICHATh TNPUYUHBI JOCTHXKEHUS (HEIOCTHIKEHHUS) PE3yJIbTAaTOB JEATENbHOCTH, JaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY;

. BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh (B TOM 4YHCJIE B XOJ BBINOJIHEHHUS (DU3UYECKOTO

UCCJIEIOBaHMSI UJIU MPOEKTAa) Ha OCHOBE HOBBIX 00OCTOSITENILCTB, U3MEHUBIINXCS CUTYallUi, YCTaHOBJIEHHBIX
OLIMOOK, BOSHUKIIHNX TPYIHOCTEH;
. OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LEIIU U YCIOBHSIM.

3M01{u0HaJleblﬁ unmesnjiekm:

o CTaBUTH ce0sl HA MECTO APYyroro 4ejioB€Ka B XOA¢ CII0pa UJIN JUC KYCCHUU Ha HAYYHYIO TEMY,
IMOHUMAaTb MOTHBBI, HAMCPCHUS U JIOTUKY APYyIroro.

Ilpunamue ceds u opyaux:

. IpU3HABaTh CBOE MPaBO HAa OMMOKY IPU pElIeHUH PU3NYECKUX 337a4 UM B YTBEPKACHUSIX
Ha Hay4HbIE TEMBI U TaKOE YK€ IIPaBO IAPYyroro.

MHNPEIMETHBIE PE3YJIBTATbHI

7 KJIACC

[MpenMeTHBIE pe3ynbTaThl Ha 0a30BOM YpPOBHE JIOMDKHBI OTpakaTh CGHOPMHUPOBAHHOCTH Y
00yYaromuxcst yMeHU:

. UCIIONIb30BaTh MOHATUA: (PU3MYECKHe U XUMHUYECKUE SIBIICHUS; HAOIIOIeHHEe, YKCIIEPUMEHT,
MOJIeJIb, THUTIOTE3a; CANHUIBI (PU3NYECKUX BEIUYHMH; aTOM, MOJICKYJIA, arperaTHble COCTOSHHS BEIICCTBA
(TBépHoe, KUAKOE, Ta3000pa3HOE); MEXaHWYECKOe MABI)KEHHE (paBHOMEpPHOE, HEPaBHOMEPHOE,



NPSIMOJIMHEHHOE), TPAeKTOpHs, paBHOJEHCTBYIomas cwi, aepopmanus (ymnpyras, TIIacTHYECKas),
HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

. pasnnyath sBieHUs (Auddy3us; TEIUIoBOe [BUKEHHME YacTULl BEILECTBA; PABHOMEPHOE
JIBIDKEHUE, HEPaBHOMEPHOE JBM)KEHUE;, WHEPLUS; B3aHMMOACHCTBUE Tell; paBHOBECHE TBEPIBIX TEN C 3a-
KpPEeIUIEHHOM  OChbl0  BpallleHUs; Iepelaya  JaBieHUs  TBEPABIMM  TeJlaMH, O KUJKOCTAMH U
razamu; arMoc(epHoe IaBlieHHE; IUIaBaHHE TeJl; MPEBpAICHUS] MEXaHUYECKOW HEPruH) IO ONHCAHHIO
UX XapaKTEpHBIX CBOICTB U Ha OCHOBE ONBITOB, IEMOHCTPUPYIOLIUX JAaHHOE (PU3UYECKOE SIBIICHUE;

. pacrio3HaBaTh MPOSBICHUE HM3YYEHHBIX (DU3NUYECKUX SIBICHUH B OKPYXKAIOIIEM MUPE, B TOM
yuciae (U3NYECKue SBJICHUS B NMPUPOAE: NMPUMEPH! ABMKEHHUS C Pa3IMYHBIMU CKOPOCTSMHU B JKUBOW U
HEKUBOU MPHUPOJIE; NEHCTBUE CHIIBI TPEHUS B MPHUPOJIC M TEXHUKE; BIUSHHE aTMOC(HEPHOTO TaBICHUS HA
KUBOW OpraHu3M; IJaBaHKUe pbIO; pbluaru B TeJle YEJIOBEKa; IPU 3TOM IIEPEBOANUTH MPAKTHUECKYIO 33a1a4y B
y4eOHYI0, BBIICISITH CYIIECTBEHHBIE CBOMCTBA/TIPU3HAKY (PU3UUECKUX SBICHUI;

. OINKCBIBATh H3YYEHHBIE CBOMCTBA Tl U (PU3MUECKUE SIBICHUS, UCHOJb3Ys (PU3UUECKUE
BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMs, IIyTh, CKOPOCTh, CPENHSSI CKOPOCTh, CHJIa YIPY-
T'OCTH, CHJIa TSKECTH, BEC TeJa, CUJla TPEHUS, JjaBjieHue (TBEPAOTO Tena, )KUIKOCTH, ra3a), BbITAIKUBAIOLIAs
cHIla, MeXaHudeckas paboTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI, KO3((pHImeHT mone3Horo aecTeus
MEXaHU3MOB, KMHETHUYECKass M MOTEHLUHUAIbHAS 3HEPrus); NMpH ONMCAHUU MPABWIBHO TPAKTOBATh (PU3H-
YECKMH CMBICI HCIIOJIb3YEMbIX BEJIWYHMH, UX 0003HAUYEHUS U €IMHUIBI (PU3NUYECKUX BEIMYUH, HAXOIUTh
(GopMyIbl, CBS3BIBAIONINE NAaHHYIO (DU3MUYECKYIO BEMYMHY C IPYTMMH BEIMYHMHAMH, CTPOUTH TpapuKU
U3yYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEJINYMH;

. XapaKTepru30BaTh CBOWCTBA Tel, (PU3NYECKHUE SBICHHS M IPOIECCHI, UCIOIB3Ys IpaBUIIa
CJIO’KEHUS CWI (BJI0JIb OJTHOM MpsiMOHt ), 3aKoH ['yka, 3akoH [lackans, 3akoH Apxumesa, paBUIo paBHOBECHS
peryara (6710Ka), «30JI0TOE MPABHUIIO» MEXAaHWKH, 3aKOH COXPAaHEHHS MEXAaHHMUYECKOW DHEPTUH; MPH ITOM
JlaBaTh CJIOBECHYIO (POPMYIHMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MaTEMaTHYECKOE BbIPAXKEHUE;

. OO0BSICHATH (PU3NYECKHE SIBICHHS, IPOIECCHl M CBOMCTBA TEI, B TOM YHCIE M B KOHTEKCTE
CUTyallud MPAKTUKOOPHUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH MPUYMHHO-CIEICTBEHHbIE CBSA3H, CTPOUTH
o0BbsicHeHUE U3 1—2 JOrMYecKHX IIaroB ¢ OMopod Ha 1—2 M3yYeHHBIX CBOMCTBA (U3NYECKUX SIBICHHA,
(GHU3MUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

. pemaTh pacu€THbIe 3aa9i B 1—2 AWCTBUS, UCTIOIB3Ys 3aKOHBI H (DOPMYJTBI, CBSI3BIBAIOIITIE
¢u3nUecKkre BeITUYMHBL: HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4M 3allMCBhIBATh KPATKOE YCIOBHUE, MOJCTaBIATh
¢du3nUeckre BEINIHHBI B (JOPMYIIBI M IPOBOANTH PACUYETHI, HAXOAUTH CIIPABOYHBIC JaHHBIE, HEOOXOIUMBIC
JUIS peUIeHUs 3ajiay, OLIEHUBATh PEATMCTUYHOCTh MOJIyYeHHON (PU3NUECKOI BETUUNHBL;

. pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PEIIUTh NMPH IMOMOIIH (PU3MUECKHX METOIOB; B
ONMCAaHUM HUCCIIEJOBAHMS BBIIEIATh MPOBEPSIEMOE MPEANOIoKeHne (THUIoTe3y), pa3indaTh U MHTEpIIpe-
THUPOBATh MOJyYCHHBIH Pe3yIbTaT, HAXOIUTH OMIMOKH B XO/I€ OIBITA, IEIaTh BBIBOJIBI 110 €T0 PE3yIbTaTaM;

. IPOBOJUTH OMBITHI 110 HAOMIOJIEHUIO (PU3UYECKUX SIBICHUM MU (U3UUYECKUX CBOMCTB TE:
(bopMyIHpOBaTH MPOBEPSIEMBIE MPEIITOIOKEHHS, COOMPATh YCTAHOBKY M3 TPEIIOKEHHOTO 000py/IOBAHHS,
3aIMMCBIBATh XOJ1 OIBITA U (POPMYITUPOBATH BBIBOJIBI;

. BBITIOJIHATH TIPSIMBIE W3MEPEHHUsI PACCTOSHHS, BPEMEHH, MacChl Tena, 00b&Ma, CHIIBI U
TEMIIepaTyphl C UCIOIb30BaHUEM AHAIOTOBBIX U IIU(PPOBBIX IPUOOPOB; 3aMCHIBATh OKAa3aHUs IPUOOPOB C
y4€TOM 3a/1aHHOM a0COIFOTHOM MOrPENTHOCTH U3MEPEHUH;

. IPOBOJUTH HCCIEIOBaHME 3aBUCHUMOCTH OJHON (DU3MYECKOH BEIWYMHBI OT JpYroil ¢
UCTIOJIb30BaHUEM TIPSIMBIX U3MEPEHUH (3aBUCHMOCTH ITyTH PAaBHOMEPHO JBIIKYIIETOCS TEla OT BPEMEHHU
JIBIDKEHUS TeNa; CUJIbl TPEHMsI CKOJIBKEHHUs OT Beca Tesa, KauyecTBa OoOpabOTKM MOBEPXHOCTEH Ten U
HE3aBUCHMOCTH CHJIBI TPEHHS OT IUIONIATU CONPHUKOCHOBEHUS TEJ;, CHIIBI YIPYTOCTH OT YAJIMHEHHS
NPYKUHBI; BBITAIKUBAIOLIEH CUIIBI OT 00bEMa MOTPYKEHHOM YacTH Tella U OT IUIOTHOCTU JKUAKOCTH, €€
HE3aBUCHMOCTH OT TUIOTHOCTH TeJa, OT TIYOWHBI, HA KOTOPYIO TIOTPYKEHO TeJ0; YCIOBHU TUIaBaHUS Tel,
YCIIOBU paBHOBECHUS phlyara v 6JI0KOB); y4aCTBOBATH B IJITAHUPOBAHUH y4eOHOTO UCCIIET0BaHMs, COOUPATh
YCTAaHOBKY W BBHINOJIHATH HM3MEPEHHs], CIEeAys TMPEUIOKEHHOMY IUIaHy, (UKCHPOBAaTh pPe3yJIbTAThI
MOJYYEHHOM 3aBUCHMOCTH (PM3MUECKUX BEIMYMH B BHJE MPEUIOKEHHBIX TaONUIl U rpaduKoB, AeiaTh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIETOBAHHS,



. IPOBOANTH KOCBEHHBIC N3MEPEHHS (PU3NUECKUX BETMYHH (IUIOTHOCTH BEIIECTBA KHUIKOCTH U
TBEPAOTO TeNa; CUJIa TPEHUSI CKOJBKCHHS; ABIICHHE BO3/yXa; BBHITAJKUBAOLIAS CUIIA, JICHCTBYIOIIAS Ha
HOTPYKEHHOE B JKHJIKOCTh TEJNO; KOA(PQUIMEHT IOJIE3HOTO AEHCTBUS NMPOCTHIX MEXAaHU3MOB), CIEIYs
NPe/ITI0KEHHON MHCTPYKLUU: MPH BBIMOJHEHUH W3MEPEHHI COOMPATh 3KCICPUMEHTAIBLHYIO YCTAHOBKY U
BBIYHCIIATH 3HAYCHNUE NCKOMOW BETMYNHBI;

. coOJIIO1aTh MpaBHiIa TEXHUKH O€30MaCHOCTH MU paboTe ¢ 1ab0paTOPHBIM 000PYIOBAaHUEM;

. yKa3bIBaTh MPHUHIMIEI ICHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JTMHAMOMETp, COOOIIAIOLINECs] COCYbI, 0apOMETp, phlyar, MOABHKHBIM U HEMOABHKHBINA OJIOK, HAKIIOHHAS
IUIOCKOCTB;

. XapaKTepHU30BaTh MPUHIIMIIBI JCUCTBHS U3YYCHHBIX NPUOOPOB M TEXHHYECKHUX YCTPOMCTB C
OIOpOH Ha WX ONMUCaHUs (B TOM YHCIIE: MOJIIUITHUKH, YCTPOHCTBO BOJOIIPOBOAA, THAPABINYECKHUI TIpecc,
MaHOMETp, BBICOTOMEp, IMOPIIHEBOW HACOC, apeoMETp), HMCIONb3ys 3HAHHS O CBOWMCTBAX (U3MUCCKHUX
SIBJICHUH 1 HE0O0XOIUMbIe (PU3NUECKHIE 3aKOHBI U 3aKOHOMEPHOCTH;

. IPUBOJUTH MIPUMEPBI / HAXOAUTh HH(POPMALIUIO O IPUMEPaX NPAKTHYECKOTO UCTIOIB30BAHUS
(¢u3nyeckux 3HAHWI B TOBCEIHEBHOM JKU3HH JUIA OOecrmedeHus Oe30MacHOCTH IpH OOpalieHUuH C
npudOpaMH U TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHUS 3710POBbsI U COOJIIOJCHUS HOPM 3KOJIOTUYECKOTO
HIOBE/ICHUSI B OKPY)KAIOLIEH cpe/ie;

. OCYLIECTBIISATh OTOOP HCTOYHUKOB WH(popManuu B ceTu MHTEpHET B COOTBETCTBHHU C
3aJaHHBIM  TIOMCKOBBIM  3aIPOCOM, HAa  OCHOBE  HMECIOIIMXCA  3HAHMUH U MYyTéM
CPaBHEHHUS Pa3IMYHBIX HMCTOYHUKOB BBIACTATH MHPOPMAIHMIO, KOTOpPAs SBISETCS MPOTHBOPEUYUBON WIIN
MOJKET OBbITh HEJIOCTOBEPHOM;

. UCIIOJIb30BaTh IIPU BBINOJIHEHUM Y4YeOHBIX 33JaHUi HAayYHO-TIONMYJISAPHYIO JIMTEPATypy
(U3MYECKOTO COMIEpXKAHUS, CIIPABOYHBIC MAaTEpUAIIbl, PECYpChl ceTH MHTepHeT; BiajeTh NpuéMaMu KOH-
CIIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHus MHOOPMALIUK U3 OJJHOH 3HAKOBOM CUCTEMBI B JIPYTYIO;

. CO3/1aBaTh COOCTBCHHBIC KPAaTKHE MHUCHMEHHBIC M YCTHBIC COOOLICHHS HAa OCHOBE 2—3
UCTOYHHUKOB MH(OpMauy GpU3NIECKOTO COACP KaHMs, B TOM YUCIE IMyOJIMYHO JeNaTh KPaTKue COOOIICHUS
0 pe3ysibTaTax MPOCKTOB WJIM YYEOHBIX HMCCIICJOBAHUMN; MPH 3TOM I'PAMOTHO HCIOJIb30BAaTh M3Y4YCHHBIH
NOHSATHHHBIN anmapar Kypca (U3HKH, COIPOBOXKAATH BHICTYIUIEHUE MTPE3EHTAIINCH;

. IIPY BBIMOJIHCHUH Y4eOHBIX MIPOEKTOB M UCCIIC0OBAHHUI paciipe/iesisiTh 00S3aHHOCTH B TPYIIIE
B COOTBETCTBUH C TIOCTABJICHHBIMH 3a/la4aMH, CICAWTH 3a BBHITOJHEHUEM IUIaHA JCHCTBUH, aJeKBaTHO
OLICHMBAaTh COOCTBEHHBIN BKJIAJ B JCATEIBHOCTh TPYIIBL, BBICTPAUBATh KOMMYHHKATHBHOE
B3aUMO/ICHCTBUE, YUYUTHIBAass MHEHUE OKPYKAFOIIHX.

8 KJIACC

[MpenMeTHBIE pe3ynbTaThl Ha 0a30BOM YpPOBHE JIOMDKHBI OTpakaTh CGHOPMHUPOBAHHOCTH Y
00yyJaromuxcst yMeHu:

. MCIIONIb30BATh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJ, TETNIOBOE IBH)KEHHE aTOMOB M MOJIEKYT,
arperaTHbIe COCTOSTHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HbIE Tella, HACBHIIIEHHBIH U HEHACBHIIIICHHBIN
nap, BJIQKHOCTh BO3JlyXa; TemIlepaTypa, BHYTPEHHSS DSHEpPTHUs, TEIUIOBOM JBUTATellb; AJIEMEHTapHBII
AJIEKTPUUCCKUN 3apsifl, IIEKTPUUECKOE TMOJIe, MPOBOJIHUKN M JUAICKTPHUKHU, MOCTOSHHBIN DJIEKTPUYECKUMA
TOK, MarHUTHOE TIOJIE;

. pa3ianyaTh sBJIeHUs (TEeIJI0OBOE paclIMpeHue/cxaTue, Teronepeaaya, TermioBoe paBHOBECHE,
CMauMBaHHWE, KamWUIApHbIC SBJICHHS, WCHApEeHUe, KOHJEHCAIUs, I[IJIaBICHHUE, KPHUCTAJUTH3AIH
(oTBepaeBaHKE), KUMEHUE, TEIUIONepeaada (TErIonpOBOHOCTh, KOHBEKIIUS, U3TYUEHHUE); DIICKTPHU3AIUS
TEJ, B3aUMOJICUCTBUE 3apsAI0B, ACUCTBUS IIIEKTPHUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHUE, B3aUMOJICHCTBUE
MarHuTOB, JCHCTBHE MAarHUTHOTO IIOJI HA MPOBOJHHMK C TOKOM, JJICKTPOMArHUTHAS WHIYKIIHS) ITO OITH-
CaHMIO UX XapaKTePHBIX CBOWCTB U Ha OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX TaHHOE (DU3HUECKOE SIBICHUE;

. pacro3HaBaTh NPOSBICHHE N3YUECHHBIX (DH3UYECKHX SIBICHUN B OKPYXAIOIIEM MUPE, B TOM
yrcne (pu3udeckue sSBICHHS B MPUPOJIC: TOBEPXHOCTHOE HATSHKEHUE W KAMMIISIPHBIE SIBICHUS B IPUPO/IE,
KpUCTaJUTBl B TIpupoje, uznydenue CoiHIla, 3aMep3aHue BOAOEMOB, MOPCKUE OpH3bI, 00pa3oBaHUE POCHI,



TyMaHa, HMHEs, CHEra; J>JEKTPUYECKHE SBJIECHUS B aTrMocdepe, 3JIEKTPUYECTBO IKHUBBIX OPIaHU3MOB,
MarHuTHOE 1oJie 3eMiTd, Apeiid Moo COB, pOJIb MArHUTHOTO TOJIS JJIs )KU3HU Ha 3eMIie, MOJISIPHOE CUSHUE;
IPU 3TOM IEPEeBOJUTH NMPAKTHUECKYIO 3a/1ady B y4eOHYIO0, BBIJEIATh CYILIECTBEHHbIC CBOMCTBA/IIPU3HAKU
(bU3nUECKUX SBICHHIA;

. OINKCBIBATh H3YYEHHbIE CBOMCTBA Tl MU (PU3MUECKUE SBJICHUSA, UCHOJb3Ys (PU3UUECKUE
BEJIMUMHBI (TEMIIEpaTypa, BHYTPEHHSS SHEPTUs, KOJIMYECTBO TEIUIOTHI, yIeIbHas TEINIOEMKOCTD BEILLIECTBA,
yJlelbHas TEIUI0Ta IUIABJICHNUS, yIeNbHas TEeIUI0Ta HapooOpa3oBaHus, yielbHas TEII0Ta CrOpPaHus TOILIMBA,
KOO(QQHUIMEHT TONE3HOro JCWCTBUS TEIUIOBOM MAIIMHBI, OTHOCHTENbHAs BIAXHOCTh BO3JyXa,
UIEKTPUUECKUI 3apsill, CHila TOKA, 3JIEKTPUUYECKOE HAIPSIKEHHE, CONPOTUBIIEHUE IPOBOJHHUKA, YIEIbHOE
COIIPOTHBIICHUE BEIIECTBA, PabdOTa M MOIIHOCTH AJIEKTPHUYECKOTO TOKA); MPU OINHCAHUM IPABUIHHO
TPAKTOBaTh (PU3MUECKUI CMBICI MCIIOJIb3YEMbIX BEJIMUYUH, 0003HAUEHUS U €IUHULIBI (PU3NYECKUX BEIHYUH,
HAXOIUTh (POPMYIIBI, CBSI3BIBAIONINE MAHHYIO (PH3MYECKYIO BEIMYUHY C JPYTUMH BEJIHMYMHAMH, CTPOUTH
rpaduKy U3y4EHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMYNH;

. XapaKTepru30BaTh CBOWCTBA Tel, (PM3UYECKHE SIBICHHUS U MPOLECCHI, UCIIONIb3Ysl OCHOBHBIC
HOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEeOpUH CTPOSHMsI BELECTBA, IPUHIIMII CYNIEPIO3ULUH 1ToJIeH (Ha
Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsizia, 3akoH OMa 71 ydacTKa 1enu, 3akoH /xoyns - Jlenua,
3aKOH COXPAaHEHUS SHEpPruu; MpH ITOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3alMCHIBATh €ro
MaTeMaTHYeCKOE BbIpaKECHUE;

. OO0BSICHATH (PU3NYECKHE MPOIIECCHl U CBOWMCTBA TEJ, B TOM YUCIIE U B KOHTEKCTE CHUTYyallUuil
IPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIBIATh IPUUYNHHO-CIICACTBEHHBIE CBA3H, CTPOUTH OOBSCHEHHE
u3 | - 2 mOoruuecKkux mIaroB ¢ onopor Ha 1 - 2 U3ydeHHBIX CBOWCTBA (PM3MUECKUX SBICHUH, (pr3HUecKux
3aKOHOB WJIM 3aKOHOMEpHOCTEH; pemars pacuyé€THble 3a7aud B 2 - 3 JeHCTBUA, MCIOJB3Ys 3aKOHBI U
(bopMyJibl, CBA3bIBAIOLINE (DU3HMUECKHUE BEIMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4M 3alIUChIBaTh KPATKOE
yCIOBHE, BBIABIATH HEAOCTATOK JAaHHBIX JUIS pEIIeHUs 3aJaud, BbIOMpATh 3aKOHBI M (OPMYIIBI,
HeoOXoauMble 711 €€ pelleHMs], IPOBOAUTh PAacUEThl U CPABHHUBATH IOJIyYEHHOE 3HaueHHE (PU3HUECKOM
BEJIMYMHBI C U3BECTHBIMU JJAHHBIMH;

. pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXXHO PELIMTH MPH MOMOIMM (DU3MUECKUX METOJIOB;
WCIIOJIb3YSl ONMCAHUE HCCIIEN0BAHUS, BBIJEIATH IPOBEPSEMOE IIPEAIION0KEHNE, OLIEHUBATh NIPAaBUIBHOCTD
NOpsJIKa IPOBECHUS HUCCIIE0BaHus, 1€TaTh BbIBOIBL;

. IPOBOJUTH OIBITHI MO HAOIOIEHHUIO (PU3NYECKUX SBJICHUNA MIM (PU3NYECKUX CBOMCTB Tel
(KanwIsipHbIE SIBJICHUS, 3aBUCUMOCTD JIaBJIEHUS BO3/IyXa OT €ro 00bEMa, TeMIlepaTypbl; CKOPOCTH Ipoliecca
OCTBIBAHUS/HATPEBAHUS NPU M3JIYYEHUM OT I[BETa H3Tydarolleil/moryiomaromeil ToBepXHOCTH; CKOPOCTh
UCHIApEHUsl BOJBbI OT TEMIEpaTyphbl KHUJIKOCTH M IUIOMIAJM €€ TOBEPXHOCTH; JJIEKTpU3ALMs Tel U
B3aMMOJICMCTBUE AIEKTPUUYECKUX 3aps0OB; B3aHUMOJAECHCTBHE MOCTOSIHHBIX MarHUTOB, BU3yaJau3alusl Mar-
HUTHBIX TOJIEH MOCTOSHHBIX MAarHUTOB; JIEUCTBUS MArHUTHOTO IOJISI Ha IMPOBOJHUK C TOKOM, CBOMCTBa
JJIEKTPOMArHuTa, CBOMCTBA DJIEKTPOJBUIATENsl IMOCTOSIHHOIO TOKa): (HOpMyIupoBaTh IpoOBEpsieMble
IPEJIOJIOKEHNs, COOMpaTh YCTAaHOBKY M3 IMPENJIOKEHHOT0 00OpYAOBaHHWSA; OIHUCHIBATH XOJ ONbITA U
(GopMyIHpOBaTH BBIBOBI;

. BBITOJHATh MPSAMbIE U3MEPEHUS TEMIIEpPaTypbl, OTHOCUTEIbHONW BJIQXKHOCTU BO3yXa, CHJIBI
TOKa, HANpsDKEHUS C MCIOJIb30BAaHMEM AaHAJOrOBBIX NPUOOPOB M JATYMKOB (U3MYECKUX BEIUYMH;
CpPaBHMBATh PE3yJIbTAThl U3MEPEHUH C YUETOM 3aJaHHON aOCONIOTHON MOTPELIHOCTH;

. IPOBOJUTH HCCIEIOBaHME 3aBUCHUMOCTH OJHON (DU3MYECKONW BEIWYMHBI OT JpYroil ¢
HCIIOJIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTh COITPOTUBIICHUS POBOJHUKA OT €r0 JJIUHBI, II0Ua1n
MONIEPEYHOI0 CEYEHUS U YAEIBbHOIO COIPOTUBIIEHUS BEIIECTBA NIPOBOJHUKA; CUJIBI TOKA, MAYILErO YEPE3
MPOBOJAHMK, OT HANpPSOIKEHHs] HAa MPOBOJAHMKE; HCCIIEJOBAHHME IOCJIEI0BATEIbHOIO U MapaieIbHOro
COEJMHEHUH MPOBOJHUKOB): TNIAHUPOBATh HCCIIEI0OBaHUE, COOMPATh YCTAHOBKY U BBIIIOJIHATH U3MEPEHUS,
clenysl MpeIoKEHHOMY IJIaHy, (PMKCHPOBATh PE3Y/IbTAThl MOJYYEHHON 3aBUCHUMOCTH B BUJE TaOJIUIl U
rpaduKOB, JeaTh BHIBOJIBI IO PE3YJIbTaTaM HUCCIIE0OBaHUS;

. IPOBOAWTH KOCBEHHBIE HU3MEpPEHUS (QHU3NUYECKUX BeIMUYMH (yAeIbHas TEIUIOEMKOCTb
BEIIIECTBA, COPOTHUBIICHUE MPOBOJHHKA, pad0Ta U MOILITHOCTH AJIEKTPUUYECKOT0 TOKA): TNIAHUPOBATh U3Mepe-
HUS, COOMpATh HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEIysl MPEAJIOKEHHOW WHCTPYKUUHU, U BBIYHCIATH
3HAUEHUE BEJIINUUHBL;



. coOJII01aTh MpaBHUiia TEXHUKUA 0€30MaCHOCTH IpH padboTe ¢ 1abopaTOpHBIM 000PYI0BAaHUEM;

. XapaKkTeprU30BaTh MPUHIIUIIBI ICHCTBUS U3YyUCHHBIX MPUOOPOB U TEXHUYECKUX YCTPOUCTB C
OMOpO Ha WX omnucaHusi (B TOM YHCIE: CUCTEMa OTOIUICHHS JIOMOB, THIPOMETp, MapoBas TypOuWHa,
aMIiepMeTp, BOJBTMETP, CYETUYMK OJICKTPHYCCKOM OSHEPrHH, DICKTPOOCBETUTEIBHBIC IPUOOPHI,
HarpeBaTeNbHBIC JJICKTPONPUOOPHI  (IPUMEpPHI), dSJICKTPUYCCKUAE MPEIOXPAHUTEIH; JIIEKTPOMArHHT,
AIIEKTPOABHUraTeNb MOCTOSHHOTO TOKA), HCIONB3YsS 3HAHHMS O CBOMCTBaX (DU3MYECKUX SBICHUH U
HE0OXO0IMMBbIC (PU3UUECKUE 3aKOHOMEPHOCTH;

. pacrio3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOHUCTBA M U3MEPUTENbHBIE TPUOOPHI IO CXEMaM U
CXEMaTHYHBIM PHUCYHKaM (KHIKOCTHBI TEPMOMETpP, TEPMOC, ICUXPOMETpP, TUTPOMETP, BUTATENb
BHYTPEHHEIO CrOpaHMs, OHJIEKTPOCKOI, PEOCTaT); COCTaBIATh CXEMbI JJEKTPUYECKHUX Lene ¢
MIOCJICIOBATEIBHBIM W TapaJUICIbHBIM COEJIMHEHHEM OJJIEMEHTOB, pa3jiinyas YCIOBHBIE OO0OO3HAYCHUS
AJIEMEHTOB 3JICKTPUUYECKUX IIETICH;

. NPUBOJIUTH NMPUMEPHI/HAXOAUTh HH(OOPMAIIHIO O IPUMEPAX MPAKTHYECKOTO MCIOIb30BAHUS
bu3MYECKUX 3HAHWI B IMOBCEJIHEBHOM KM3HU JJIsl 00ecreueHus: 0€30MacHOCTH MPH OOpaIeHUH ¢ Tpudo-
paMH U TEXHUYECKUMH YCTPOHCTBAMH, COXPAHCHHUs 370POBbS U COOJIOJICHHSI HOPM DKOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEN CPENE;

. OCYILECTBIIATh TOUCK HHMOpMaIu (GHU3UUECKOro cojaepkaHusi B cetu MHTepHeT, Ha
OCHOBE UMCIOIIUXCS 3HAHUW U MTYTEM CPABHEHHS JIOTIOJIHUTEIBHBIX HCTOYHUKOB BBIIENIATH HH()OPMAIIHIO,
KOTOpasi SBJSICTCS IPOTHBOPEUMBON HITH MOYKET ObITh HEJJOCTOBEPHOM;

. UCIIOJIB30BaTh TPH BBIMOJIHEHUH YUYEOHBIX 3a/JIaHUil HAy4YHO-TIOMYJISIPHYIO JIUTEpaTypy
¢u3uUecKoro cojep)KaHus, CIpPaBOYHBIE MaTepHaNbl, pecypchl ceth VHTepHeT; BiajeTh npuéMamu
KOHCIIEKTUPOBAHUsI TEKCTA, IpeoOpa3oBaHus HHGOpMAIK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

. co3/laBaTh COOCTBEHHBIE THCHMEHHBIE W KpaTKHE YCTHBIE COOOMIeHHs, 0000Imas
UHPOPMALIMIO U3 HECKOJIBKHX WMCTOYHUKOB (PU3UYECKOTO COJCPKAHUSA, B TOM YHCJE ITyOJHYHO
NPEACTaBIATh PE3yIbTaThl MPOSKTHOH WIIM HCCIEAOBATEIBCKOW MESTEIBHOCTH, MPU 3TOM TI'PaMOTHO
UCIIOJIb30BaTh M3yYCHHBIN MOHATUHHBIN anmapar Kypca GU3UKH, COIPOBOXK/IATh BBICTYIUICHUE MPE3CHTA-
e,

. NOpU  BBHIMOJIHEHUH YYEOHBIX MPOEKTOB W HUCCIEAOBAaHHMHA (DU3MYECKUX MPOIECCOB
pactipeneniaTh OOsS3aHHOCTH B TPYIIE B COOTBETCTBHM C TIOCTABICHHBIMH 3aJlayaMH, CJIECIUTh 3a
BBINTOJIHEHUEM IUIaHA JCWCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKIAJ B
JIeSATENIbHOCTh TPYIINBI; BHICTPAUBAaTh KOMMYHHUKAaTHBHOE B3aMMOJICHCTBUE, MPOSBIISAsS FOTOBHOCTh pa3pe-
1aTh KOH(DIUKTHI.

9 KJIACC

[MpenMeTHBIE pe3ynbTaThl Ha 0a30BOM YpPOBHE JIOMDKHBI OTpakaTh CGHOPMHUPOBAHHOCTH Y
00yyJaromuxcst yMeHu:

. UCIIOJIB30BaTh  IIOHATHA: CUCTEMa OTCY€Ta, MaTepualbHas TOYKA, TPAEKTOpUS,
OTHOCHUTENIbHOCTb ~MEXaHWYECKOro JBIKEHHUs, JedopManus (ympyrasd, IJIacTHUecKas), TpEeHHE,
LEHTPOCTPEMUTENHHOE YCKOPEHHE, HEBECOMOCTb U MEPETPy3KU; LIEHTP TSHKECTH; aOCOIIOTHO TBEPIOE TENO,
LHEHTP TSDKECTH TBEPAOrO Teja, paBHOBECHE; MEXaHHWYECKHe KoyeOaHUs U BOJHBI, 3BYK, MH(GPa3ByK H
yABTPA3BYK; 3JEKTPOMAarHUTHBIE BOJIHBI, IIKalda 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTb H
JAJIbHO30PKOCTh, CIIEKTPHI UCITYCKaHUS U MOTJIOUIEHHUS; allb(a, 0eTa 1 raMMa-u3JIy4eHUsl, U30TOIbI, SAepHas
JHEPIeTHKA;

. pa3iauyaTh SIBI€HHA (paBHOMEPHOE U HEPaBHOMEpPHOE NPSIMOJIMHEHHOE JBHKEHUE,
PaBHOYCKOPEHHOE MpPSIMOJIMHEHHOE BI)KEHHE, CBOOOJHOE MaJeHHE Tel, PaBHOMEPHOE IBM)KEHUE IO
OKPY’KHOCTH, B3aUMOJEHCTBHE Te€J, peaKTUBHOE IBM)KEHME, KojeOaTelbHOE IBMKEHHE (3aTyXarollue u
BBIHY)KJICHHbIE KOJIeOaHUs), PE30HAHC, BOJIHOBOE JIBIDKEHHE, OTPaXXEHHE 3BYKa, MPSIMOJIMHEHHOE
pacrpocTpaHeHHe, OTPaKEHUE U MPETOMIICHHE CBETA, ITIOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KECHHE
0ermoro cBera B CIEKTP U CJIOXEHHWE CHEKTPaJbHBIX IIBETOB, JAUCHEPCHSl CBETa, €CTECTBEHHas



PaIOaKTHBHOCTh, BOSHUKHOBEHHE JIMHEHYATOrO CHEKTpa M3IyYCHHS) MO OMHCAHHIO MX XapaKTEPHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE;

. pacro3HaBaTh MPOSBICHUE M3YyYCHHBIX (PU3NYECKUX SBJICHUH B OKpYXaoLIeM MUpe (B TOM
yrcne (pu3nyecKue sSBICHUS B MPUPOJE: MPUIMBBI M OTIUBBI, JBWXKeHHE TUIaHeT COJIHEYHOH CHUCTEMBI,
pPEaKTUBHOE JBI)KCHHE JKUBBIX OPraHM3MOB, BOCIPHATHE 3BYKOB JKMBOTHBIMH, 3EMIICTPSICEHUE,
ceiicMu4ecKne BOJIHBI, IlyHaMH, 9X0, [[BETa TeJl, ONTHYECKHE SBJICHUS B IPUPOJIE, OMOIOTHYECKOE JIeHCTBHE
BU/IUMOTO, YJIbTPa(UOJIETOBOTO M PEHTTEHOBCKOTO M3Iy4EeHHUI; €CTECTBEHHBIH DPaaMOAaKTUBHBIN (OH,
KOCMHUYECKHE JIyYHd, pPaJHOAaKTUBHOE H3Iy4YeHHWE NPUPOIHBIX MHUHEPAJOB; JEHCTBHE paJMOAKTHBHBIX
U3JTy4CHUH Ha OPraHu3M YeJIOBEKa), TIPH ITOM MEPEBOJAUTH NMPAKTUYECKYIO 33/1a4y B y4eOHYIO, BBIICIATH
CYIIECTBEHHBIE CBOMCTBA/TIPU3HAKU (PH3UUECKUX SBICHUA;

. OIMCHIBATh W3YYCHHBIE CBOWCTBA TeN M (DU3MYECKUE SBICHHS, UCIIONB3YS (QHU3MUYECKHE
BEJIMYMHBI (CPEIHSISI 1 MTHOBEHHAs! CKOPOCTh Tejla MPHU HEPaBHOMEPHOM JIBUKEHUHU, YCKOPEHHE, IepeMe-
IIEeHHe, IyTh, YIJIOBas CKOPOCTh, CHJIa TPEHHs, CHJa YIPYTOCTH, CHJIA TSHKECTH, YCKOPEHHE CBOOOJHOTO
nasieHus], BeC Teja, UMITYJIbC TeJla, UMITYJIbC CHJIBL, MEXaHW4ecKas paboTa U MOIIHOCTh, NOTEHIMAIbHAS
SHEprusl Tela, IMOTHATOrO HaJ TOBEPXHOCTBIO 3EMIIM, IOTCHIMAJbHAs SHEPrusl CXKATOH NPYKHUHBL,
KAHETHYECKasi SHEPTHs, MOJHAS MEXaHW4YecKasl SHEPrHsi, MEepUo M YacToTa KoJeOaHWid, JJITMHA BOJIHBL,
IPOMKOCTh 3BYKa M BBICOT@ TOHA, CKOPOCTh CBETa, IOKA3aTelb IPEIOMIICHUS CpENbl); MPU OMHCAHUU
NPaBIJIBHO TPAKTOBATh (PU3NYECKUIT CMBICI HCTIOIBb3YEMbIX BEIMYHMH, 0003HAYCHUS U € TUHULIBI (PU3UUECKIX
BEJIMYHMH, HaXOAUTh (HYOPMYJIBI, CBSI3BIBAIOIINE JAAaHHYIO (PH3UYECKYI0 BEIMYMHY C JIPYTUMH BETUYHHAMH,
CTPOUTH I'paKM U3yYEHHBIX 3aBUCUMOCTEH (DU3MUSCKUX BEITHYHH;

. XapaKkTepu30BaTh CBOWMCTBA TeJ, (hU3MUYECKHE SIBJICHHUS W TPOLECCHI, HCIONB3YS 3aKOH
COXpaHEHUsI SHEPTUH, 3aKOH BCEMUPHOTO TSATOTSHHUS, IIPHHLUIT CYIIEPIIO3HLIUH CHJI, TPUHIIUI OTHOCHTEIIh-
HoctH ["anunest, 3akonbl Hpr0TOHA, 3aKOH COXpaHEHHSI IMITYJIbCA, 3aKOHBI OTPAKECHHUS U TPETIOMIICHUS CBETA,
3aKOHBI COXPAaHEHUS 3apsI0BOTO U MAaCCOBOTO YUCE MIPH SIIEPHBIX PEAKIHSX; PH 3TOM /1aBaTh CIIOBECHYIO
(GopMyITHPOBKY 3aKOHA U 3aIMCHIBATH €0 MATEMAaTHYECKOE BRIPAKEHUE,

. OOBACHATH (PU3NYECKHE MPOLECCH U CBOWCTBA TEJ, B TOM YUCIIC M B KOHTEKCTE CHTYaIUi
PaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATh PUUYNHHO-CIICACTBEHHBIE CBSA3H, CTPOUTH OOBSCHEHHE
U3 2—3 JOTMYECKUX LIaroB ¢ ONOpoi Ha 2—3 M3y4YEHHBIX CBOWCTBA (PU3MUECKUX SABICHUH, (PU3MUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEH];

. pewiath pacu€THbIE 3a7aun (ONMUpPAIONIUECs Ha CUCTEMY U3 2— 3 ypaBHEHHIi), UCHIOIb3Ys
3aKOHBI M ()OPMYIIBI, CBS3BIBAIOIINE (PU3MUECKUE BEIWYMHBI: HA OCHOBE aHAIM3a YCIIOBHS 3aqadd 3a-
NHUCHIBaTh KPATKOE YCIOBHUE, BBIABIATH HEAOCTAIOIIME WM M30BITOUHBIE JaHHbIE, BHIOUPATh 3aKOHBI U
(bopMyIbl, HEOOXOIUMBIE IS PEIICHUS, TPOBOIUTH PACYETHI M OIIEHUBATH PEATHCTUYHOCTD IOTYYEHHOTO
3Ha4YeHUs (PU3NYECKOI BETMUNHBL;

. pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEIINTH MPH TOMOIIM (PU3HYECKHUX METOIOB;
UCTIOJIb3YSl ONUCAHUE UCCIIEJOBAHNUS, BBIIEATh IPOBEPAEMOE MPEATNIOIOKEHUE, OLIEHUBATh PAaBUIbHOCTD
TOpSI/IKa TIPOBEIEHUS WCCIIEOBAHMS, JIeJaTh BBIBOJBI, HHTEPIPETHPOBATH PE3yIbTaThl HAOIIOACHUN WU
OTIBITOB,;

. MIPOBOJUTH OIBITHI IO HAOMIONEHUIO (PM3WYECKHUX SBICHUNA MIM (DU3NIECKUX CBOWMCTB TEN
(u3ydyeHue BTOporo 3akoHa HbIOTOHA, 3aKOHa COXpaHEHUs! 3HEPrUM; 3aBUCHUMOCTb IEepuoja KojaebaHui
NPYKWUHHOTO MasiTHUKA OT MAacChl Tpy3a M JKECTKOCTH TPYKUHBI U HE3aBUCUMOCTD OT aMILTUTYIbI MAJIBIX
KoJIeOaHUH;  TMPSAMOJMHEHHOE  paclpoCTpaHEHHE CBeTa, pasioxeHue 6enoro cBeTa
B CIIEKTP; W3yYCHHE CBOWCTB HW300paKeHHsI B IIOCKOM 3€pKalie M CBOWCTB M300pa)kKCHUS MpeaMeTa B
cobuparonield JMH3e; HaOMI0/eHUE CIUIOIIHBIX U JIMHEHUYaTBIX CHEKTPOB H3IY4YEHHS): CaMOCTOSTEIBHO
COOMpaTh YCTaHOBKY M3 M30BITOYHOTO HAOOpa 00OPYIOBAHMUS; OMHCHIBATH XOJ ONBITA U €r0 Pe3yJbTaThl,
(GbopMyIHpOBaTH BHIBOBI;

. MIPOBOJIUTH TIPH HEOOXOJIUMOCTH CEPHUIO MPSIMBIX U3MEPEHHH, OTIPENeNIsisi CpeIHee 3HAUCHUE
U3MepseMoil BelMYMHBI ((POKYCHOE paccTOsIHME coOMparolied JUH3bI); 00OCHOBBIBATH BBIOOP criocoba
U3MEPEHUS/M3MEPUTEIEHOTO TPUOOPa;

. NPOBOJIUTH HCCIEIOBAHWE 3aBUCHUMOCTEH (PU3MYECKHX BEIWYMH C HCHOJIb30BAHUEM
TPSIMBIX U3MEPEHUH (3aBUCHMOCTD ITYTH OT BPEMEHH IIPY PAaBHOYCKOPEHHOM JIBUKEHNH 0€3 HauaIbHOM CKO-
pOCTH; Mepuoja KojiebaHuii MaTeMaTuYecKoro MasTHUKA OT JJIMHBI HUTH; 3aBUCMOCTH yTJIa OTPasKEeHHS



CBETa OT yrja MNaJeHWs W Yrja TMpeJoMJIeHHs OT YyIyla TMaJeHus): IUIAHUPOBaTh HCCIEA0BaHUE,
CaMOCTOSITENIFHO COOMpaTh YCTAaHOBKY, (PUKCUPOBATH PE3yNbTAaThl MOJYYCHHON 3aBUCUMOCTH (PU3HYECKIX
BEJIMYMH B BUJIE TaOIHIl U TpadUKOB, JAeNaTh BBIBOJBI IO PE3yJibTaTaM HCCIEIOBAHMUS;

. IPOBOJUTH KOCBEHHBIE M3MEPEHHS (PU3MUECKUX BEIUYHH (CPEIHssI CKOPOCTh U YCKOPEHHUE
Tela NpPU PABHOYCKOPEHHOM JBMKEHHMH, YCKOpPEHHE CBOOOJHOIO MajeHusi, XECTKOCTb MPYKHUHBI,
KOX(PQUIIMEHT TPEHUsS CKOJIBKEHUS, MEXaHW4YecKas padoTa M MOIIHOCTh, YaCTOTA U MEPHO]] KoJeOaHui
MaTeMaTUYeCKOTO U MPYXKMHHOTO MAasATHHUKOB, ONTHYECKas cujia coOWparolleld JUH3bI, PaJuOaKTHUBHBINA
(oH): TIIaHUPOBATH U3MEPEHUS; COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIIIOJIHATh U3MEPEHHUS, ClIe-
Iysl TPENOKEHHOW MHCTPYKLMH; BBIUHUCIATH 3HAYEHUE BEIMYMHBI M aHAIM3UPOBATh IIOJYYEHHBIE
pe3yJIbTaThl C YYETOM 3aJaHHOM MMOTPEMTHOCTH U3MEPEHUN;

. coOiroaaTh npaBuiia TEXHUKU 0€30MacHOCTH IpU padoTe ¢ 1a00paTOpHBIM 000pYyI0BaHHEM;

. pa3nn4aTth OCHOBHBIC MPHU3HAKH M3YYEHHBIX (DU3NYECKUX MOJEICH: MaTepualibHas TOYKa,
abCoMIOTHO TBEPOE TEJIO0, TOUCYHBI MCTOUYHUK CBETA, JIy4, TOHKAs JIMH3a, IUIAHETapHasi MOJIENb aTOMa,
HYKJIOHHAsI MOJIE€JIb aTOMHOTO s1/1pa;

. XapaKTepU30BaTh MPUHIIUIIBI ICUCTBUS HU3YYCHHBIX MPUOOPOB M TEXHUUYECKHX YCTPOMCTB C
OIOPOI HAa UX OMHKCAHUSA (B TOM UHUCJIE: CHUIOMETP, JATUYUKHU MTOJO0KEHHS, PACCTOSIHUS U YCKOPEHUS, paKeTa,
9XO0JIOT, OYKH, IMEPHUCKOM, (oToarmapar, ONTUYECKHUE CBETOBOJBI, CIEKTPOCKOI, JO03MMETp, Kamepa
Bunbcona), ucnonb3ys 3HaHUS O CBOMCTBaxX (U3MYECKHX SBIEHUH U He0oOXoIuMble (U3HUECKUE
3aKOHOMEPHOCTH;

. UCIIOJIb30BaTh CXEMbl M CXEMATHUYHBIE PUCYHKH H3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX MPUOOPOB U TEXHOJOTUYECKHUX MPOIECCOB MPU PELICHUH YyYEOHO-IIPAKTUUECKHUX 3a/1a4;
ONTUYECKUE CXEMBI JIJISl TOCTPOEHUS H300pakeHUH B TUIOCKOM 3€pKalie U COOMparoIei JINH3E,

. NPUBOIUTH MPUMEPHI/HAXOAUTh HHAOOPMAIHIO O TPUMEPAX MPAKTHYECKOTO MCIOIH30BAHUS
dbusznyecKux 3HaAHWM B MMOBCEIHEBHOM >KM3HU N7l oOecreueHus: 6e30MacHOCTH MIPH OOpalieHuu ¢ Ipudo-
paMu U TEXHUYECKUMH YCTPONCTBAMH, COXpPAaHEHHUS 30pPOBbS U COOIIOACHUS HOPM 3KOJOTHYECKOIO
MOBEJICHUS B OKPYKAIOIIEH cpee;

. OCYIIECTBIISITh TOUCK HWHpopManuu (U3NIECKOTO coaepkaHuss B cetu HHTepHer,
CaMOCTOSITENIbHO (POpMYyNUpPYsl TOMCKOBBIM 3ampoC, HAXOAWTh MYTH OIpPEEeNIeHUs] JTOCTOBEPHOCTH
MOJIyYeHHOM MH(OpMAaIMK HA OCHOBE UMEIOIINXCS 3HAHUHN U TOTIOJIHUTEIbHBIX UICTOYHUKOB;

. UCMOJIb30BaTh TPH BBHIMOJHEHUH Y4YEOHBIX 3aJaHUN HAayYHO-TIOMYJSIPHYIO JUTEpaTypy
(GU3NYECKOr0 COJEp)KaHus, CIPaBOYHbIE MaTepuaibl, pecypchbl cetu VHTepHeT; BianeTh NpUEMaMH
KOHCIIEKTUPOBAHMs TEKCTa, MpeoOpa3oBaHus HH(GOpMAIMK U3 OJTHOW 3HAKOBON CHCTEMBI B IPYTYIO;

. co3/aBaTh COOCTBEHHbBIE NMHCbMEHHbBIE M YCTHBIE COOOIEHMSI Ha OCHOBE MH(pOpMaLUU U3
HECKOJIbKUX UCTOYHUKOB (PU3UUECKOTO COJIEPHKAHUS, ITYOJIUUHO MPEJICTABIATh PE3yabTaThl IPOSKTHON WIIN
HCCIIEI0BATENBCKON AEATEIbHOCTH; IIPA ATOM I'PAMOTHO MCIOJIb30BaTh U3yYEHHBIN MOHATUIHBIA anmapar
U3y4yaemMoro pasjena (U3MKU U CONPOBOXAATh BBICTYIUIEHHE Mpe3eHTauuell ¢ yuyéToM ocoOeHHOCTeH
ayJIUTOPUH CBEPCTHUKOB.

(MOCKOBCKWI NATPUAPXAT)" "NMPABOCJTIABHASI TMMHA3MS1 BO UMSl CBATOIrO PABHOAMOCTOJIbHOIO KHA3S BJIAOVUMUPA FOPOJA
AJIbMETbBEBCKA", XXunuHa Hagexaa HukonaesHa
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