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INOACHUTEJIbBHAS 3AIINCKA

Conepxxanne I[Iporpammsl HampaBiaeHO Ha (OPMHUPOBAHHUE E€CTECTBEHHO-HAYYHOU
TPaMOTHOCTH yYaIlIMXCs M OPTraHU3aIHI0 H3YdeHUsT PU3UKH Ha ASATSIIHHOCTHOW OCHOBE. B
HEH yYHUTBHIBAIOTCS BO3MOXKHOCTHU mpenmera B peanuzanuu TpedoBanuiik ®I'OC OOO k
IUTAHUPYEMbIM JIMYHOCTHBIM W METAlpPEIMETHBIM pe3yJibTaTaM OOyYeHHs, a TakKXKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB HAa YPOBHE OCHOBHOTO
o61m1ero oOpa3oBaHusI.

OBLIASA XAPAKTEPUCTHKA YYEBHOI'O IIPEIMETA «®U3UKA»

Kypc pusukm — cucteMoo6pa3yronmii 11l €CTECTBEHHO-HAYYHBIX YUSOHBIX IMPEIMETOB,
MOCKOJIBKY (pU3HYECKUE 3aKOHBI JIEKAaT B OCHOBE MPOLIECCOB U SBJICHUM, NU3y4aeMbIX XUMHUEH,
ouosorueii, actpoHoMueil u ¢pusndeckon reorpadueil. Pu3mka — 3TO MPEIMET, KOTOPBI HE
TOJIBKO BHOCHUT OCHOBHOM BKJIaJl B €CTECTBEHHO-HAYUYHYIO KapTUHY MUpPa, HO U MPEJOCTaBIISET
HauOosiee siCHbIe 00pa3Lbl MPUMEHEHHSI HAYYHOT'O METOJIa TTO3HAHMS, T € CI0co0a MoTydeHUs
JIOCTOBEPHBIX 3HaHWUM O mupe. Hakonen, ¢usznka — 3TO HpeaMeT, KOTOPBIM HapsIy C
JIPYTHMH €CTECTBEHHO-HAYYHBIMH MTPEAMETaMH JOJDKEH JaTh IIKOJbHHUKAM IIpeacTaBiIeHne 00
YBIIEKATEJIIbHOCTH HAYYHOTO HCCIIEJOBAHUS M PAJOCTH CAMOCTOSITEILHOTO OTKPBITUSI HOBOI'O
3HAHUA.

OpHa U3 TJ1aBHBIX 3371a4 (PU3UYECKOTro 0Opa3oBaHus B CTPYKTypeo0111ero oopazoBaHust
COCTOUT B (POPMHPOBAHUU ECTECTBEHHO-HAYYHOH TI'PaMOTHOCTH M HMHTEpeca K HayKe Yy
OCHOBHOI Macchl 0Oy4JarolInuXcs, KOTOpbIE B JalbHEUIIeM OyAyT 3aHSIThl B CaMbIX Pa3HO-
0o0pa3HbIxX cepax nesTeaTbHOCTH. HO He MEHee Ba)KHOW 3ajadueii SIBISCTCS BBISIBICHUE U
MMOArOTOBKA TaJaHTJIMBBIX MOJOABIX JIIOJIEH UIsi TIPOAOJDKEHHs oOpa3oBaHUs U
JanbHeHIIe npoPecCHOHATBHOW  JICSITEIRHOCTH B OOJIACTH  €CTECTBEHHO-HAYYHBIX
HCCIIEIOBAaHUM U CO3JIaHUM HOBBIX TeXHOJorui. CorjiacHO MPUHSITOMY B MEXIYHapOIHOM
cooOmiecTBe oOnpeAeyeHno, «EcTecTBeHHO-Hay4YHasi TPaMOTHOCTh — 3TO CIIOCOOHOCTH
YeJIOBEKa 3aHMMATh AaKTHUBHYIO TPaXKJIaHCKYIO MO3UILMIO IO OOIIECTBEHHO 3HAYMMBIM
BOIIpOCAaM, CBSI3aHHBIM C €CTECTBCHHBIMH HayKaMH, M €ro TOTOBHOCTh HWHTEPECOBATHCS
€CTEeCTBEHHO-HAaYYHBIMU HJesIMU. HaydHO IpaMOTHBII YEJIOBEK CTPEMUTCS y4acTBOBAaTh B
apryMEHTHPOBAaHHOM OOCYXICHUU MPOOJIEM, OTHOCSIINUXCS K €CTECTBEHHBIM HayKaM H
TEXHOJIOTUSIM, 4TO TPeOYET OT HETO CIEAYIOIINX KOMIIETEHTHOCTEM!:

- HAY9HO OOBSCHSITD SIBIICHHUS,

- OLIEHMBATh U MMOHUMAaTh OCOOCHHOCTH HAYYHOI'O HCCJIEIOBAHMUS,

- MHTEPIPETUPOBATH JIAHHBIC U UCIIOJIH30BaTh HAYUHBIE JOKA3aTEeIbCTBA TSI TIOTyICHUS
BBIBOJIOBY.

N3yuenne ¢uU3MKH CHOCOOHO BHECTH pellaronuid  BkiIag B (OpMUpPOBAHHUE
€CTECTBEHHO-HAYYHOH IPaMOTHOCTH O0YYaFOIIHUXCSI.

HEJU U3YUEHUSA YYEBHOI'O TIPEAMETA «®U3UKA»

Llenn n3ydeHuss U3k Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs ONpPEACICHBI B
Konnenmun nipenogaBadust yaeOHOTO TIpeIMeTa

«Du3uka» B o0pa3oBaTeNbHbIX opranuzauusx Poccuiickoit denepannm, peatn3yronmx
OCHOBHBIE 00IIe00pa3oBaTeIbHBIE TMPOrPaMMBI, YTBEpKIEHHOW pemieHneMm Koireruun
MunuctepctBa npocsemenus: Poccuiickoit denepaunu, nporokon ot 3 aexadps 2019 r Ne
[TK-4BH.

Lenn nzydyenus: GU3NKU:

- MpUOOpETEeHNE WHTEpeca M CTPEeMJICHUs OOyJalomMXcsi K HAyYHOMY HW3YUYCHHUIO
NPUPOABI, Pa3BUTHE WX HHTEJUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

- pa3BHTHE TIPEACTABICHWHA O HAYYHOM METOJIe¢ TIO3HaHUS © (OPMHPOBAHUE
HCCIIEIOBATEIBLCKOr0 OTHOILICHHS K OKPY KAIOIIUM SIBJICHUSM;

- (¢dopMHpOBaHME HAYYHOTO MHPOBO33PECHHS KaK pe3yiabTaTa H3YUYEHHS] OCHOB
CTPOEHHUSI MaTepUU U PyHIaMEHTAJILHBIX 3aKOHOB (PU3UKH;

- ¢opMHUpOBaHUE TIPEACTABICHUA O POyl GU3HMKHU JUIsI Pa3BUTHS APYTUX €CTECTBEHHBIX
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HAyK, TCXHUKH U TEXHOJIOTHIA;

- pa3BUTHE TPEACTABICHUNA O BO3MOXHBIX cdepax Oynymieit mnpodeccuoHaIbHON
JIeSITEIbHOCTH, CBSI3aHHOM C (DU3MKOM, MOATOTOBKAa K JajbHEHUIIEMY OOYYCHHIO B OSTOM
HarpaBiieHHH. JIOCTIDKEHHE OJTHX I1eJie Ha ypOBHE OCHOBHOTO 00mero oOpa3oBaHUS
obecrnieynBaeTcs peIeHNeM CIIeAYIOMMX 3a0ay:

- NpUoOOpeTeHHuEe 3HAHUK O JHUCKPETHOM CTPOCHHMHM BEIIECTBA, O MEXAaHWYECKUX,
TETUIOBBIX, DJICKTPUUECKUX, MAarHUTHBIX M KBAHTOBBIX SIBJICHHSX;

- NpUOOpeTeHHWE YMEHUW ONHUCHIBATH M  OOBACHATH (U3HUYECKHE SIBIICHUS C
HCTIOJIb30BAaHUEM MOJIyYECHHBIX 3HAHMIA;

- OCBOGHHE METOJIOB pPEIICHHUS NPOCTEHIIMX pacdyE€THBIX 3a7ad4 C HCIIOJIb30BAHUEM
(buzmuecKkux MojeseH, TBOPYSCKUX U MPAKTUKO-OPUESHTUPOBAHHBIX 3a]1a4;

- pa3BUTHE YMEHHH HaOMIOJaTh MPHUPOIHBIC SBICHHUS ¥  BBIIOJIHATH OIBITHI,
nabopaTopHble pabOTBl M OKCIEPUMEHTAJIbHBIE HUCCIEAOBAHUS C  HCIIOJIB30BAaHUEM
M3MEPUTEIBHBIX IIPHUOOPOB;

- OCBOCHHE TPHUEMOB pabOTHl ¢ MHPOpMANUEH (PU3NUECKOTO COACPIKAHUS, BKIIFOUAS
MHGOPMAITUIO O COBPEMEHHBIX TOCTHIKCHUSAX (PU3UKHU; aHAJIN3 U KPUTHYECKOE OIICHUBAHUE
nH(pOpMAINH;

- 3HAKOMCTBO €O cepamu npohecCHOHATBHON ESITEIbHOCTH, CBI3aHHBIMH C (DU3UKOM,
1 COBPEMEHHBIMHU TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha JOCTH)KCHUSX (PU3NUECKOM HAYKH.

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

B cootBerctBun ¢ ®I'OC OO0 ¢dusuka sBisiercss o0s13aTeIbHBIM TPEIMETOM Ha YPOBHE
OCHOBHOTrO 0011ero oopaszoBanus. JlaHHas mporpamMma MpeaycMaTpuBaeT H3ydeHHE (DUIUKU
Ha 0a30BOM ypoBHE B 00bEMe 238 4 3a Tpu rojia o0ydeHus 1o 2 4 B HEJIENI0 B 7 U 8 Kjlaccax u
nmo 3 u B Hememwo B 9 kiacce. B TemaTmyeckoM IuiaHUpOBaHUU i / U 8 KIiaccoB
MPEANoIaraeTcsa pPe3epB BPEMEHH, KOTOPBIA YUYHUTEIb MOXET HCIIOJIb30BaTh 110 CBOEMY
YCMOTpEHHI0,a B 9 Kj1acce — MOBTOPUTEILHO-0000IIAIOMINIT MOy JIb.

CONEPKAHUE YYEBHOI'O IIPEIMETA «®U3UKA»

7 Kaace

Pa3znen 1. ®u3uka v e€ poJib B NO3HAHMHU OKPY Ka0LIero MUpa

dusnka — Hayka O npupone. BiaeHus npuponpl. Dusuydeckue SABICHUA:
MEXaHWYECKHUE, TEIUIOBbIC, JJIEKTPUYECKNE, MarHUTHBIE, CBETOBBIC, 3BYKOBBIE.

dusznueckue BeIU4YUHbI. M3mepeHue pusnuecknx BenuyuH. Ousndeckue npuOopshI.
ITorpemHocTs U3MepeHnl MexayHapoaHas CUCTeMa €JUHMULI.

Kak  ¢u3smka u  gpyrue  eCTECTBEHHBbIE  HAyKH  H3y4dalOT  IIPUPOIY.
EcrecTBeHHO-Hay4YHbIi METOJl IIO3HAHUS: HaOJII0JEHHE, ITOCTAaHOBKAa HAy4YHOI'0 BOIIpOCa,
BBIJBMIKEHHUE THUIIOTE3, SKCHEPUMEHT I10 MPOBEPKE T'MIIOTE3, OOBsICHEHHE Ha0I101aeMOro
sieineHus. Onmcanue GU3NIESCKUX SBICHUM C TIOMOIIBIO MOJISIICH.

Hemoncmpayuu

1. MexaHuueckue, TeIJI0BBIC, YIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC SIBJICHUS.

2. dusnueckre NMpUOOPHI U MpoLeaypa NPIMBIX U3MEPEHUN aHAJIOTOBBIM U
HUPOBHIM TPUOOPOM.

Jlabopamopnsie padomuvt u onvimolt

1. Onpenenenue LeHBI JEJICHUS KAl U3MEPUTEIBLHOTO TP Oopa.

2. 3mepeHue pacCTOSHUM.

3. U3mepenne 00bEMa KUIKOCTU U TBEPIOTO Tea.

4. OnpeneneHre pa3MepoB MaJIbIX Tel.

5. M3mepeHue teMmmepaTrypbl MPHU IMOMOIIU >KHUJIKOCTHOIO TEPMOMETpa M JaT4yuKa
TEeMIIEpaTypPHI.

6. IlpoBeneHue wHccieoBaHMs IO MPOBEPKE T'MIIOTE3bI: JAJbHOCTh ITOJIETA IIAPHUKA,
MYILIEHHOI'O TOPU30HTAJIBHO, TEM OOJIbIIIE, UEM OOJIbIIIE BBICOTA ITyCKA.



Pa3nen 2. [lepBoHayajibHbIe CBeIeHUSI 0 CTPOEHUH BellecTBa
CTpOCHI/Ie BCIICCTBA: aTOMBI U MOJICKYJIbI, UX Pa3MCPHI. OHI:ITI:I, JOKa3bIBAKOIITHNC
JIUCKPETHOE CTPOCHHUE BEIIECTBA.

JBmxenue yactull BemiectBa. CBsi3b CKOPOCTH JABMIXKEHHUSI YaCTHUIl C TEMIIEPATYpPOH.
BpoyHoBckoe aBmxkenue, quddys3us. BzanMmoaeicTBue 4acThIl BEeIIeCTBA: MPUTSHDKESHUE U
OTTaJIKUBaHUE.

ArperaTHble COCTOSIHMSI BEILECTBA: CTPOCHHUE Ta30B, XKHUIAKOCTEHM U TBEPIBIX
(KpUCTAJUTUYECKHUX) TeJl. B3auMOCBSI3b MEXKy CBOMCTBAMHU BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M HX aTOMHO-MOJEKYJISIpHBIM cTpoeHueM. (OCOOEHHOCTH arperaTHbIX
COCTOSIHUH BOJIBI.

Hdemoncmpayuu

1. Habnronenne OpOyYHOBCKOTO JIBUYKECHUS.

2. Habmronenue quddysuu.

3. HaOnronenue siBiIeHUM, OOBACHSIOMIMXCS MPUTSHKEHUEM WM OTTAJIKHBAaHUEM
YaCTHII BEIIECTBA.

Jlabopamopnsie padbomst u onvimeot

1. Ouenka quaMeTpa aToMa METOJIOM PSIIOB (C UCIIONIB30BaHUEM (hoToTrpaduii).

2. OBITHI 10 HAOIIOJICHUIO TETUIOBOTO PACHIUPSHHUS ra30B.

3. O1BITEI IO OOHAPYKESHUIO ASUCTBHUS CHJT MOJICKYJISIPDHOTO TIPUTSIKCHHUSI.

Paznen 3. /IBH:keHHe M B3aMMoJieiicTBHE TeJl

Mexannueckoe OBHKeHHE. PaBHOMEpHOe M HepaBHOMEepHoOe ABM>KeHue. CKOpOCTb.
CpenHsisi CKOpOCTh IPU HEPABHOMEPHOM JBHKECHUH. Pacd€T myTu ¥ BpEMEHU JBUKCHUSL.

SIBnenue uHepuuu. 3aKoH UHEepUMU. B3anmonelicTBue Tean Kak NpUYMHA U3MEHEHMUS
CKOpPOCTH JIBHKE€HUS TeJl. Macca kak Mepa UHEpTHOCTH Tena. [lmoTHocTh BemecTBa. CBsi3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BEILIECTBA.

Cuila xak XxapakTepucTHKa B3auMozaeucTtBusa Tei. Cuiia ynpyroctu u 3akoH ['yka.
HN3mepeHune cuiibl ¢ MOMOIIBIO TUHAMOMETpA. SIBIIEeHHE TATOTEHUs U cuiia TspkecTu. Cuna
Tsbkecth Ha Jjpyrux miaHetax (MC). Bec Tena. Hesecomocth. CrnokeHue cui,
HallpaBJICHHBIX IO OJHOW mnpsMoil. PaBHopeuctByromas cuin. Cuna TpeHus. Tpenue
CKOJIBKEHHUSI U TpeHue nokos. Tpenue B npupoae u texuuke (MC).

Hemoncmpayuu

1. HaGnronenne MeXaHU4eCKOTo JIBUKEHHUS Tea.

2. I3MepeHne CKOPOCTH TIPSIMOJIMHEIHOTO JIBM)KEHHUS.

3. HaOmronienue siBJICHUSI HHEPIWH.

4. HabnrogeHue U3MEHEeHUs1 CKOPOCTH MPU B3aMMOJIEHCTBUU Te.

5. CpaBHEHME Macc M0 B3aUMOJEHCTBUIO TEJL.

6. CioxeHue cujl, HalpaBJIEHHbIX 10 OJTHOM MPSIMO.

Jlabopamopnusie pabomsl u onvimult

1. OmnpeneneHue CKOPOCTH PABHOMEPHOTO JBI)KEHHS (IIapUKa B >KUAKOCTH, MOJIEIH
JIEKTPUYECKOr0 aBTOMOOHIISI U T. 11.).

2. OnpenernieHre cpeaHeil CKOPOCTH CKOIBKEHHST OpyCcKa FUTH IIapyKa 10 HaKJIOHHOMN
IJIOCKOCTH.

3. OmnpeneneHne MIOTHOCTH TBEPIOTO Tea.

4. OnbITHI, TEMOHCTPHUPYIONINE 3aBUCUMOCTB pacTsDKEHUs (Iedopmaiuu) Mpy>KUHBI OT
MIPHJIO)KCHHOW CHJIBL.

5. OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHUS OT Beca Teja
1 XapaKTepa COMPHUKACAIONINXCS ITIOBEPXHOCTEH .

Pa3nen 4. JlaBienune TBEPABIX TeJl, JKMAKOCTell U ra3os

HaBnenne. CrnocoObl yMEHBIICHHS U YBEJIWYSHHS JOaBleHus. JlaBieHue rasa.
3aBHCUMOCTh JaBJEHHSI ra3za OoT o0Béma, Temreparypbl. [lepenada paBieHUsT TBEPABIMU
TeJIaMH, SKUIKOCTSIMU ¢ rasamMu. 3akoH Ilackamsa. IIreBmMarndyeckme MaIlWHBIL.
3aBHCHUMOCTh JABJICHUS JKUJIKOCTH OT TJIyOWHBI. [HapocTaTHUYecKHid mapagoKc.
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Coo6marontuecst cocyapl. [ 'napaBIndecKue MeXaHU3MBbI.

Atmocdepa 3emsmm u  armocdepHoe maBieHue. I[IpuumHBI  CyIIeCTBOBaHUS
BO3aYyIIHOU 000m0uku 3emiu. OneiTt Toppuuennu. M3mepenne armocdepHOTo TaBICHHUS.
3aBHCHUMOCTh aTMOC(EPHOrO JaBICHHS OT BBICOTHI HaJ ypoBHeM wmops. [Ipubopsr s
HM3MEpeHHsl aTMOC(EpHOro J1aBICHUS.

JleiicTBre >XHUAKOCTHM M Ta3a Ha MNOrpYyXEHHOE€ B HUX TeJo. BrITankuparomas
(apxumenona) cuiia. 3akoH Apxumena. [InaBanue tesn. Bo3ayxoruiaBanue.

Hdemoncmpayuu

1. 3aBucuMOCTh AaBiIE€HUS ra3a OT TEMIIEPATYpHI.

2. llepenaya naBieHUs )KUAKOCTHIO U Ta30M.

3. Coobmiarommecst COCyIbl.

4. T'napaBiInyeCcKuil IIpecc.

5. I[IposiBnenue neiicTBust aTMOCchEpHOro TaBICHHUS.

6. 3aBHCHMOCTH BBITAJKHUBAIOIIEH CHJIBI OT 00BbEMa IOrpyKEHHOW YacTU Tejla U
IJIOTHOCTH >KUJIKOCTH.

7. PaBEHCTBO BBITAIIKHUBAIOIICH CHUJIBI BECY BHITECHEHHOM >KUIKOCTH.

8. VYcmoBue ruiaBaHWS TeEN: IUIAaBaHWE WM TIOTPY)KCHHE Tl B 3aBHCUMOCTH OT
COOTHOIIIEHUS NIJIOTHOCTEN TeJIa U KUJIKOCTH.

Jlabopamopusie pabomsl u onvimul

1. VccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIE€ OT 00bEMA MOTPYKEHHON B JKUIKOCTH
4acTH Teuna.

2. OnpeneneHrue BBITAIIKUBAIOIICH CWIIBI, JICHCTBYIOIICH Ha TEJIO, MOTPYKEHHOE B
JKAKOCTb.

3. IIpoBepka HE3aBUCUMOCTHU BBITAJIKUBAIOMICH CHJIbI, NEUCTBYIO- IIIeil Ha TeEJIO B
JKUIKOCTH, OT MAacCChI TeJia.

4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTH BBITAIKUBAIOIIEH CHIIBI, IEHCTBYIOIICH Ha
TEJO B JKUJIKOCTH, OT OOBEMA MOTPY>KEHHOW B KUIAKOCTh YaCTH Tela U OT IUIOTHOCTH
JKUJKOCTH.

5. KoHcTpyupoBanue apeomerpa WM KOHCTPYMPOBAHHME JIOAKHM M OIpeaesieHHe eé
Irpy30MO0ABbEMHOCTH.

Paznen 5. Pabora u MOIHOCTB. JHeprus

Mexannueckasi padota. MOIIHOCTb.

IIpocTthie MexaHU3MBI: pblyar, OJI0K, HakJIOHHas ILUIOCcKOcTh. [IpaBuno paBHOBecus
ppruara. IlpuMeHeHue mnpaBuia paBHOBECHS pblyara K OJOKY. «30JI0TO€ MpaBUIIO»
MmexaHuku. KIT/] npocTsix MexaHn3MoB. IIpocTeie MeXaHU3MBI B ObITY U TEXHHKE.

Mexanunueckast sHeprus. Knnerudeckas U noreHuuanbHass dHeprus. IIpeBpamenune
OJTHOT'O BHJIa MEXaHUYECKON YHEPTUU B APYroi. 3aKOH COXpaHEHUs SHEPTUU B MEXaHUKE.

Hemoncmpayuu

1. IIpuMepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnusie pabomsl u onvimol

1. Omnpenenenve paGoOThl CHUJIBI TPEHUS NPU PABHOMEPHOM JBWIKEHHUM Tela IO
TOPU30HTAIBHON ITOBEPXHOCTH.

2. MccnenoBanne yCIOBUW paBHOBECHS pblyara.

3. U3zmepenune KIIJ] HaKIIOHHON MIOCKOCTH.

4. 3yuyeHue 3aKOHA COXPAaHEHUS MEXaHUYECKOU YHEPTUH.

8 Kiacce

Pa3nen 6. TemioBble iBJIeHUSA

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOpUH CTPOCHHUSI BEIIECTBA.
Macca u pa3mepbl aTOMOB U MOJEKYd. OTBITHI, TOATBEPKIAIONIME OCHOBHBIEC IOJOXKEHUS
MOJICKYJIIPHO-KUHETUUECKON TCOPUH.

Monenu  TBEpPIOTO, JKHUAKOTO HW  Tra3000pa3HOr0  COCTOSIHMM  BeNIeCTBa.
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Kpucrannmnueckne u amopdusnie Tena. OObSICHEHHE CBONWCTB Ta30B, KUIKOCTEH U TBEPIABIX
TEJI Ha OCHOBE TIIOJIOKEHUM MOJIEKYJISIPHO-KMHETUYeCKOM Teopuu. (CmayuBaHuE H
KanWJUISIpHBIE sIBJIeHUS. TennoBoe paclIiupeHue U cKaTHe.

Temneparypa. CBsA3b TemIiepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABHXKEHHUS YaCTHII.
BuyTtpennsisi sHeprusi. CriocoObl M3MEHEHHsT BHYTPEHHEW DHEpPruM: Teruionepenada u
coBepileHue padoThl. Buasl Tenionepenayn: TenjaIonpoOBOJHOCTh, KOHBEKIIUS, U3TyUCHHUE.

KonunuecTtBo TemnoThl. YAenbHas TEIUIOEMKOCTh BEIIECTBAa. TeEIJIOOOMEH M TEIIOBOE
paBHOBecHue. YpaBHEeHHE TeruioBoro Oananca. [LinaBieHune M oTBepAeBaHUE KPUCTAILTUYECKHUX
BEIIECTB. YJenpHas Teriora IuiaBieHus. [lapooOpasoBanue u koHaeHcauus Vcnapenue
(MC). Kunienue. YaenpHasi TEIUIOTa TapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATypPbl KUIICHUS
OT aTMOC(EpHOTrO JaBIICHUS.

BraxxHocts Bo3ayxa.

DHeprus TOIIMBa. Y AeJIbHAas TEIJIOTa CrOPaHUs.

[MTpuHnumer padothl TerioBeix aBurareneit KITJ[ tenmoBoro nBurarens. TerioBbie
JIBUTATEJIU U 3a1uTa okpyxatrouieit cpeast (MC).

3aKOH COXpaHEHUsI M MPEBPAICHHUs dHEPTUH B TEIUIOBBIX mpoiieccax (MC).

Hemoncmpayuu

1. HabGmronenue 6poyHOBCKOTO JBUKEHHUSI.

2. Habmronenune quddysuu.

3. Habmronenue sIBIICHUM CMadYWBaHUS U KaMWJUISIPHBIX SIBICHUH.

4. HaOGnroneHue TEIUIOBOTO PacIIMPEHUsl Tell.

5. M3MeHeHwue naBiieHUs raza Ipu N3MEHESHUH 00bEMA U HarpeBaHUH WITH
OXJIAXKJICHUH.

6. [IpaBuna u3mMepeHus: TeMnepaTypshl.

7. Bunpl Ternonepenayu.

8. OxnakJaeHue Py COBEPIISHUU PAOOTHI.

9. HarpeBaHue npu COBEpIICHUN PAaOOThHI BHCIITHUMH CUJIAMH.

10. CpaBHeHUE TENITOEMKOCTEH PA3IMYHBIX BEIIECTB.

11. HaGnroneHue KUIIeHU.

12. HaGmroieHre TTOCTOSTHCTBA TEMITEPATYPHI IIPHU TUIABIICHHH.

13. Mojenu TeIIoBEIX ABUTaTENEH.

Jlabopamopnsie pabomuvl u onvimuvl

1. OnbIThl MO OOHAPYKEHUIO ASUCTBUS CUJI MOJIEKYISIPHOTO TIPUTSIKEHHUSI.

2. OMnBITHI TIO BBIPANIMBAHUIO KPUCTAJJIOB MOBAPEHHOW COJIM MJIM caxapa.

3. OnbIThl IO HAOJIOJACHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KHUIAKOCTSH W TBEPIBIX
TeJl.

4. OnpenienieHUe TaBJICHUS BO3AyXa B Oa/UIOHE MIMPHIIA.

5. OmnbITH, AEMOHCTPHUPYIOIIWE 3aBUCHUMOCTH JaBJEHUs BO3JyXa OT e€ro o0néma u
HarpeBaHus WU OXJIAXKICHHUS.

6. IlpoBepka THIOTE3bl JIMHEHHOW 3aBUCHMOCTH JUTMHBI CTOJIOMKA JKHJIKOCTH B
TEPMOMETPUUYECKON TPyOKe OT TeMIIepaTypHhl.

7. HaGnrosieHne M3MEHEHUsI BHYTPEHHEHW 2HEPTUU Teja B pe3yJibTaTe Terulonepenayd u
paboOThI BHEIITHUX CHJI.

8. UccnenoBanue sBICHHUS TEMIOOOMEHA MPU CMEIIMBAHUHM XOJOJHOUW W TOpsSYeH
BO/IBI.

9. OmpepgeneHue KOJIMYECTBA TEIUJIOTHI, TOTYYEHHOTO BOJOW MpH TEIJIOOOMEHE C
HAarpeThIM METAJUTHUECKUM ITAJIMHIPOM.

10. Onpenenenre yaeabHONW TEINTOEMKOCTH BEIIECTBA.

11. UccnenoBanue mporecca UCapeHus.

12. OnpeneneHre OTHOCUTENHHON BIIAXKHOCTH BO3/IyXa.

13. Onpenenenue yaeIbHON TEIJIOTHI TIABJICHUS JIhJIA.

Pa3nes 7. DnekTpuyecKkue H MarHUTHbIC SIBJICHUSI
Onexktpuszaums Ten. JIBa poja sineKTpudecKux 3apsaoB. BzammonelcTBHE 3apsKEHHBIX

6



ten. 3akoH Kynona (3aBUCMMOCTH CHJIBI B3aUMOJCHCTBHUS 3apsDKEHHBIX TEJI OT BEJIUYHHBI
3aps/I0B U PACCTOSTHUSL MEXK/Y TEJIaMH ).

OnekTpudeckoe 1mojie.  Hanpspk€HHOCTh  ajekTpudeckoro  noJist.  [lpuHnun
CYNEPIIO3UIINH JIEKTPUUECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu »nekTpuyeckux 3apsgoB. OJIEMEHTApHBIA JJIIEKTPUUECKUIN  3apsia.
Crtpoenne aroma. I[IpoBOAHMKM M JUAJIEKTPUKHU. 3aKOH COXPAHEHHUSI SJIEKTPUYECKOIO
3apsja.

DJEKTPUUECKUN TOK. YCJIOBUsS CYLIECTBOBAHMSA SIIEKTPUYECKOro Toka. McTouHMKH
IMOCTOSIHHOTO TOKa. JIefiCTBUS 3JI€KTPUUECKOro TOKa (TEINIOBOE, XUMHUYECKOE, MATHUTHOE).
DJIEKTPUUECKUUN TOKB KHUJIKOCTSIX U ra3ax.

Onekrpuueckas nenb. Cuila Toka. DiekTpudeckoe HamnpsbkeHue. ConpoTHBIESHHE
MPOBOJAHUKA. YJEJIbHOE COINPOTHUBIICHHWE BemiecTBa. 3akoH Owma s y4dacTKa Ienu.
[TocnenoBarenpHOE U TapAIIEIBHOE COEIMHEHUE TPOBOJHUKOB.

PaGoTa 1 MOITHOCTH 3IEKTPUYECKOro ToKa. 3akoH Jxoyns - JIeHua. DiaekTpudeckue
LIENU U TOTPEOUTEIIH IIEKTPUIYESCKOM 3Hepruu B ObITy. KopoTkoe 3ambikaHue.

[ToctositHHBIE MarHuThl. B3amMoaencTBHE MNOCTOSIHHBIX MAarHMTOB. MAarHuTHOE MOJIE.
MarunutHoe nosie 3eMJId U €ro 3HaueHHe Ui »ku3HU Ha 3emuie. OnbIT Dpcrena. MaruutHoe
MOJIE DJJEKTPUYECKOro TOKa. [IpuMeHeHue »3JIeKTpOMAarHuTOB B TexXHUKE. JlelicTBue
MAarHuTHOT'O TMOJSI HAa NPOBOJHUK C TOKOM. OJEKTPOJBHUIraTelb IOCTOSIHHOTO TOKA.
Hcnonb3oBaHue 3JIEKTPOABUTaTEEH B TEXHUUECKUX YCTPOHCTBAX U HA TPAHCIIOPTE.

OmnbiTel Papanes. SBaeHue »sjaeKTpoMarHUTHOW wHAYKOuMU. I[IpaBuino JleHna.
Onekrporeneparop. CriocoObl MOTYyUYEHUs AJIEKTPUUECKONW dHEPrUU. DJICKTPOCTAHIIMUA HA
BO300OHOBIISIEMBIX UCTOUYHHUKAX YHEPTUMU.

emoncmpauuu

1. DOnekrtpuzanus Tel.

2. JIBa poma 3IEKTPUYECKHUX 3apsIOB M B3aUMOACHCTBUE 3apsHKCHHBIX TEI.

3. YcTpo#cTBO U AeHCTBUE 2JIEKTPOCKOMA.

4. DnexTtpocTraTUyecKasi UHIYKIIUSL.

5. 3akoH coxXpaHEHUS PIEKTPUUYECKUX 3aPSI0B.

6. [TpOBOTHUKYU U JUIJIICKTPUKH.

7. MonenupoBaHU€ CUJIOBBIX JIUHUHN IJIEKTPUIECKOTO TOJIS.

8. VMICTOYHUKH ITOCTOSTHHOTO TOKA.

9. JleHicTBUS 3EKTPUYECKOTr0O TOKA.

10. DneKTpUUEeCKHUi TOK B )KUJIKOCTH.

11. T"a30BBbIit pa3psna.

12. I3MepeHue CHIIbI TOKAa aMIIEPMETPOM.

13. 3mepeHue 2IeKTpUIeCcKOro HaNpsiKEHUS BOJIBTMETPOM.

14. PeocTtar 1 Mara3uH CONpOTHUBIICHUIA.

15. BzaumopelcTBre MOCTOSIHHBIX MarHUTOB.

16. MonenupoBaHre HEBO3MOKHOCTH Pa3/ICIICHHS TTOJIFOCOB MarHNTA.

17. MoaenupoBaHrE MarHUTHBIX MOJEH MOCTOSHHBIX MAarHUTOB.

18. OmmwiT Dpcrena.

19. MaruuTHOE 10JIe TOKa. DJIEKTPOMArHHUT.

20. [leiicTBHE MarHUTHOTO TOJISI HAa TIPOBOJHUK C TOKOM.

21. DReKTpoABUTATEh MOCTOSIHHOTO TOKA.

22. ViccnenoBanue sIBJICHUS JICKTPOMATHUTHOW WHIYKITHH.

23. OmnbiTel @apanes.

24. 3aBUCHMOCTb HANPaBJICHUS WHIYKIIHOHHOTO TOKAa OT YCJIOBH €TO BOSHUKHOBCHHS.
25. DyeKTporeHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopnusie pabomsl u onvimot

1. OnbITel O HAOIIOICHUTO DJICSKTPU3AIINH TEJI HHAYKIIUEH U TIPHU COMPUKOCHOBEHUH.
2. HccnenoBaHue AeCTBUS DJIIEKTPUYESCKOTO MOJISI HA IPOBOJIHUKHU U TUAIICKTPUKH.
3. COopka u npoBepka padOTHI AJISKTPUIECKOHN 1ETH MOCTOSTHHOTO TOKA.



4. VI3mepeHune U peryIupoBaHue CUJIbI TOKA.

5. 3mepeHue U peryJaupoBaHUue HANIPSIKEHUS.

6. MccrnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UIYLIETO Yepe3 pe3UCTOp, OT COMPOTUBIICHUS
pe3ucTopa 1 HaIPSHKEHUSI Ha PE3UCTOPE.

7. OnbITbl, JEMOHCTPUPYIOLIHUE 3aBUCHUMOCTb JJIEKTPUYECKOTO  COIIPOTHUBIICHUS
IIPOBOJIHUKA OT €r0 JUIMHBI, IJIONIA1 ITONIEPEYHOTO CEYEHUS U MaTepuaa.

8. IIpoBepka mpaBWiia CIIOKEHHSI HAIMPSHKEHUH TIPH TTOCIEI0BATEIILHOM COSAUHEHUN
JIBYX PE€3UCTOPOB.

9. IIpoBepka npaBuiia Ajis CUIBI TOKA MIPU MapaJuIeIbHOM COSIMHEHUU PE3UCTOPOB.

10. Onpenenenne pabOTHI NEKTPUIECKOIO TOKA, UIYIIETO Yepe3 pe3rucTop.

11. OnpeneneHne MOITHOCTU 3JIEKTPUYECKOTO TOKA, BBIACISIEMOM Ha PE3UCTOPE.

12. HccrnegoBaHWe 3aBHUCUMOCTH CHJIBI TOKa, HAYILIETO dYepe3 JaMIIOuKy, OT
HaIrpsDKEHUS HA HEM.

13. Onpenenenne KII1/] nHarpeBaTensi.

14. UccnegoBanrie MarHUTHOTO B3aUMOAEHCTBUS TOCTOSIHHBIX MAarHUTOB.

15. M3ydyeHue MarHUTHOTO MOJISI MOCTOSIHHBIX MarHWTOB NpU UX OOBEIUHEHUU U
pa3eneHun.

16. UccnenoBanue AeiCTBUS IJISKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY .

17. OnbIThl, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTh CHJIbl B3aUMOJCHCTBUS KaTyIIKH C
TOKOM U MarHuTa OT CHUJIbl TOKA U HaIlpaBJIE€HUs TOKa B KaTyIIIKE.

18. M3yueHue necTBUS MAarHUTHOTO TOJISl HA TPOBOJHUK C TOKOM.

19. KonctpyupoBaHue 1 u3ydeHrue padoThl AIEKTPOIBUTATEIs.

20. Uzmepenne KI1/] anexTpoaBUratebHON yCTaHOBKHU.

21. OnBITHI IO UCCIIEAOBAHUIO SIBJICHUS DJIEKTPOMAarHUTHOW MHIYKIIMU: UCCIICIOBAHUE
W3MEHEHUI 3HAaYEHUsI U HAIllpaBJICHUS MHAYKIIMOHHOTO TOKA.

9 kaace

Paznen 8. Mexannueckue siBJeHUs

Mexanuueckoe  naBHxkeHuHe. MarepuansHas Touka. Cucrema  oT-  cuéTa.
OTHOCHUTENIBHOCTh MEXaHUYECKOTO JABH)KEHHsI. PaBHOMEpHOE NPSIMOJIMHENHOE JBUKECHUE.
HepaBHomepHoe mnipsiMmoninHeiHoe ABukKeHue. CpeaHsisi 1 MTHOBEHHAsi CKOPOCTh TeJia MpHU
HEPaBHOMEPHOM JIBUKEHUH.

VYckopenne. PaBHOyCKOpeHHOE MOpsMOJUHEHHOEe ABuKeHue. CBOOOIHOE MaJieHUE.
OnmnpiTel ["anunes.

PaBHOMepHOE ABM>KeHUE IO OKpyKHOCTH. [lepuoa u yacrora obpamenus. JluneitHas u
YTJIOBasi CKOPOCTHU. LIeHTpOCTpEMUTENBEHOE YCKOPEHUE.

IlepBeiii 3akoH HpbroTroHa. Bropoil 3akoH Hbrorona. Tperuii 3akoH HproToHa.
[TpuHIMI Cynepno3uIIUn CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHusl: CHjla TPEHUs CKOJIBKEHUsI, CUJIa TPEHUS
MMOKOSI, IPYTHUE BUABI TPCHHUS.

Cunma TsDKeCTH U 3aKOH BCEMHUPHOIO TATOTCHUS. Y CKOpPEHHUE CBOOOIHOTO MaJeHUS.
Jemwxkenue madetr Bokpyr Comaia (MC). Tlepas kocmMudeckasi CKOpocTh. HeBecomMocTh u
eperpys3Ku.

PaBHOBecre marepuanpbHON TOukH. AOCONOTHO TBEpHOE Teno. PaBHOBecwe TBEPIOTO
TeJa C 3aKPEIUIEHHOM OChIO BpamieHus. MoMeHT cuibl. LleHTp TsxecTH.

Nmnynsec Tena. WM3menenwe wummynabca. KMmnynbc cuiibl. 3aKOH COXPAaHEHUs
nMmmysibca. PeaktuBHoe nBmxkenue (MC).

Mexannyeckass pabota U MOIIHOCTh. PaboTa CHUII TSXKECTH, YIpPYy- TOCTH, TPEHUS.
CBs3b dHepruu u padoThl. [loTeHIManbpHass SHEPTHUs Tela, IMOJHSATOrO HaJl TTOBEPXHOCTHIO
3emiu. [loTreHumanbHas sHeprus cxkatod npykuHbl. Kunetnueckas: sneprusi. Teopema o
KUHETHUYECKOM DHEPTHUH. 3aKOH COXPAaHCHUS MEXaHUYIECKON YHEPTHUH.

Hemoncmpayuu

1. HaGnroieHne MEXaHUYECKOTO IBMKESHHS TeJla OTHOCUTEIBLHO PAa3HbIX TE OTCUYETA

2. CpaBHeHHE TMyTEH W TPACKTOPHUM NBWIKEHHS OJHOTO M TOTO JKE TeJla OTHOCHUTEIBHO
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pa3HBIX TE€N OTCUETA

3. I3mMepeHne CKOPOCTH B YCKOPEHUS MPSIMOJIUHEHHOTO JIBU>KCHUS.

4. VccnenoBanve NpU3HAKOB PaBHOYCKOPEHHOT'O ABUKEHUS

5. HaGnronenue nBMXEHUS TEJa MO OKPY>KHOCTH.

6. HaOnronenrne MexaHM4eCKuX SBJICHUM, TPOUCXOISIIIUX B cucTeMe oTcuéra «Temexkar»
1py €€ paBHOMEPHOM U YCKOPEHHOM JIBHKEHUHM OTHOCUTEIIFHO KaOuHeTa (PU3UKHU.

7. 3aBUCUMOCTh YCKOpPEHHS Tejla OT MAcChl Teja M JIEMCTBYIOIIECH HA HETO CUJIBI.

8. HalGmioneHue paBeHCTBa CHUJI IPU B3aUMOJACHCTBUM TEI.

9. 3meHeHue Beca Tesa MpyU YCKOPEHHOM JIBUKEHHH.

10. INepenaya umiyJsibca Ipu B3aUMOJCHUCTBUH TE.

11. TIpeoOpa3oBaHusI SHEPTUU IIPU B3aUMOJICHCTBUH TEI.

12 CoxpaHeHue UMITyJIbCca IPU HEYIIPYTOM B3aUMO/ICHCTBUH.

13. CoxpaHeHue umIityiabca IpU abCOJIIOTHO YIPYTOM B3aWMOJICHCTBHUM.

14. HaGmroneHue peaKTUBHOTO ABH)KCHHSI.

15. CoxpaHeHrne MEXaHMYECKOW IHEPTUH NP CBOOOIHOM MAJICHUH.

16. CoxpaHeHrne MEXaHUYE€CKOW SHEPTrUu MPU JBMXKCHUU TeJla MO JeiCTBUEM
NPy KUHBI.

Jlabopamopnusie pabomsl u onvimult

1. KoncTpyupoBaHue TpakTa Jjs pa3roHa U AaJibHEHUIIIETO PAaBHOMEPHOTO ABM>KEHUS
[IapyuKa WIN TCICIKKH.

2. OnpeneneHue cpeiHEe CKOPOCTU CKOJIBXKEHUsI OpycKa WIIM JBMIKEHUS LIapuKa Mo
HaKJIOHHOW MJIOCKOCTH.

3. OnpeneneHrue yCKOpPEHUs Teja MPU PaBHOYCKOPEHHOM JABUKEHHUHU MO HAKIOHHOU
IUTIOCKOCTH.

4. UccnenoBanue 3aBUCUMOCTHU MYTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM JBHXEHUH Oe3
HA4aJIbHOU CKOPOCTH.

5. IIpoBepka THUMOTE3BI: €CIIM IPU PABHOYCKOPEHHOM ABMKEHUM Oe3 HadaaibHOU
CKOPOCTH ITyTH OTHOCSITCSI KaK PsiJI HEYETHBIX YHCEJI, TO COOTBETCTBYIOIINE MPOMEKYTKHU
BpPEMEHU OJWHA- KOBBHI.

6. HMccrmegoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJBKEHUS OT CHJIBI HOPMaIBHOTO
JIaBJICHUSI.

7. Onpenenenue koG PUIMEHTA TPSHUST CKOJIBLKCHUS.

8 Omnpenenenue KECTKOCTHU MPYKUHBI.

9. Ompenenenue pabOTBHl CHJIBI TPEHUS TIPU PABHOMEPHOM JBIDKCHHHM TeJia II0
TOPU30HTAILHON TTOBEPXHOCTH.

10. Onpenenenne pabOTHI CHIIBI YIPYTOCTH MPU MOABEME TPy3a C UCIIOIB30BAHUEM
HEIMOABM>KHOTO U MOJABMKHOTO OJIOKOB.

11. M3yyeHue 3aKOHA COXpPAHEHUSI SJHEPTUH -

Pa3znen 9. Mexann4yeckne KoJ1e0aHUs U BOJTHBI

KonebarenbHoe 1nBmwkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJEOaHUM: MEepHO,
4acToTa, aMIUInTya. MaTteMaTudecKul U npy>KUHHbIN MasTHUKU. [IpeBpamenne snepruu
MIPU KOJIEOATEIIFHOM JIBH)KCHHU.

3aryxaromue KolieOaHusi. BbIHyXJeHHbIe KojiebaHus. Pe3zonanc. MexaHuudeckue
BOJIHBI. CBOMCTBA MeXaHM4YEeCKHUX BOJIH. [Ipo- monbHBIE M momepeuyHble BOJHBI. J{mHa
BOJIHBI WU CKOPOCTBH €€ paclpocCTpaHEeHHUsl. MeXaHHMUYEeCKHE BOJIHbI B TBEPIAOM Tele,
cericMuueckue BoJHbI (MC).

3Byk. I'poMKoCcTh 3Byka ©W BbICOTa ToHa. OtpaxkeHue 3Byka. HMHpa3Byk u
YJIbTPa3BYK.

Hdemoncmpayuu

1. HaOmonenue kosie0aHUN Tea MOJ J€HCTBHEM CHUJIbI TSIKECTHU CUIIBI YIIPYTOCTH.
2. Habmonenue kosebanuii rpy3a Ha HUTU U Ha TIPY>KUHE.

3. HabmroieHre BBIHYK/ICHHBIX KOJICOaHUN U pe30HAaHCa.

4. PacnpocTpaHEHHE MPOJOJIBHBIX U MONEPEUYHBIX BOJIH (Ha MOJEIN).



5. HabnrosieHre 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKHI pPEe30HAHC.

Jlabopamopnuvie pabomsr u onvimol

1. Omnpenenenue 4acTOThI U IEpUOAa KOJICOAHUN MaTEMAaTHIECKOTO MasSTHUKA.

2. OmnpenerieHUe YacTOTHI U TIEPUO/Ia KOJIeOaHUi TPy KUHHOTO Ma SITHUKA

3. HMccnenoBanue 3aBUCUMOCTH TepHOja KOJICOAHUI MOJBEHICHHOTO K HUTH Tpy3a OT
JUTMHBI HUTH.

4. WccnenoBaHUE 3aBHUCHUMOCTH TNEpHOAA KOJICOAHUW TIPY>KHMHHOT'O MasiTHHKa OT
MaccCHhI Tpy3a.

5. IIpoBepka HE3aBUCUMOCTH TMEpHUOJa KOJICOaHUI Tpy3a, MOJBCIICHHOTO K HUTH, OT
MaccCHhI Tpy3a.

6. OneIThl, JEMOHCTPUPYIOUIME 3aBUCHUMOCTH II€pHOJa KOJIEOAaHUH NPYKUHHOTO
MasiTHUKa OT MAcCChI I'py3a U )KECTKOCTU IIPYKUHBI.

7. I3mepeHue yCKOpeHUsi CBOOOTHOTO MaeHUsI.

Pa3nen 10. DiekTpoMarHuTHoe MmoJjie M 3J1€KTPOMATHUTHBIE BOJIHBI

DJIEKTPOMArHUTHOE TIOJIE. DJICKTPOMArHUTHBIC BOJHBI. CBOWMCTBa 3JIGKTPOMATHUTHBIX
BoiH. [lIkana SJIGKTPOMArHUTHBIX BOJIH. VCIMONb30BaHHUE 3JISKTPOMATHUTHBIX BOJIH JIJIS
COTOBOM CBSI3H.

DneKTpoMarHuTHas npupoa ceera. CkopocTh cBeTa. BoiHOBBIE CBOMCTBa CBeTa.

Hemoncmpayuu

1. CpoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoyitHOBBIE CBOMCTBa CBETA.

Jlabopamopnuvle pabomusl u onvimsl

1. 3y4yeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MTOMOIIbI0 MOOMIBLHOTO TenedoHa.

Pa3nen 11. CBeToBbBI€ SIBJIEHUA
JlyyeBass mopmenns cBeta. Mcrounuku cBeta. [IpsiMonmHelHOe pacrnpocTpaHeHue
ceera. 3armenuss Comnna wu Jlywel. Otpaxkenue cBeta. I[lmockoe 3epkarno. 3akoH
OTpakEHUs CBETA.
[Ipenomienne cBeTa. 3akOH mpeynoMiieHuss cBeTa. IloHOe BHYTpeHHEe OTpa)KeHHeE
cBeTa. Mcnonb30BaHNE OJIHOTO BHYTPEHHETO OTPAYKEHUS B ONTUYECKHUX CBETOBOAX.
JIunza. Xon nayuded B nuH3e. OnTuyeckas cuctema (oroamnmnapara, MUKPOCKOIa M
teneckona (MC). I'nma3 kak onTudeckasi cuctemMa. bIm30opyKocTh U 1aIbHO30PKOCTb.
Pasnoxxenue Oenoro ceera B cnekTp. OnbiTel HetoToHa. Clo)keHHE CHEKTPaAIbHBIX
nBeToB. /lucnepcus cera.
Hemoncmpayuu
[IpssmonuHEHOE pacnpOCTpaHEHUE CBETA.
OTpaxxeHue cBeTa.
[Tosryyenune n300pakeHUH B MIJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
IIpenomienue cBera.
OnTu4ecKu CBETOBO.
Xon mydeit B coOuparomieit JInH3e.
XoJ nydel B pacCEUBAIOIIEH JIMH3E.
[Nonyuenue n3o0pa>k€HUM C TOMOIIBIO JIMH3.
. Ipunuun neiictBus doroamnmnapara, MUKpPOCKONA U TeJECKOIa.
10. Monensb rinasa.
11. PaznoxeHue 6€J10ro CBeTa B CIIEKTP.
12. TTorydyenune 0enoro cBeTa MpH CI0KESHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnsie padbomst u onvimuot
1. UccnenoBanue 3aBUCUMOCTH yTJila OTPa)KEHUS CBETOBOTO JIy4aOoT yrJia MaJeHusl.
2. MI3yueHne XapaKTepUCTHUK N300pakeHUs TIpeIMeTa B TTIOCKOM 3epKalre.
3. HccnenoBanne 3aBUCHUMOCTH yTJIa MIPEJIOMIICHHS] CBETOBOTO JIy4a OT yIJia MaJICHUS
Ha TPaHUIE «BO31yX—CTEKIIO».

CoNoocWDE
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4. Tlony4deHnue n300pa>keHUH ¢ MOMOIIbIO COOMPAIOIISH JTUH3HI.

5. Onpenenenne GpOKyCHOTO PACCTOSIHUS U ONITHYECKOM CHUJIBI COOMpArONIeH JIMH3HI.
6. OnbITHI IO PA3JIOKEHUIO OEJIOr0 CBETA B CHIEKTP.

7. OnpITHl 110 BOCIPUATHIO IIBETAa NPEAMETOB IPU HUX HAOJIIOAECHUM 4YEpe3 I[BETOBbIE
(UIBTPHL.

Pasznen 12. KpanroBble siBJIeHUA

OneiTel Pesepdopna w miranerapHass Mojaenb aroma. Mogens aroma bopa.
Hcnyckanue u niornomenue cBeta aromoM. KBantel. JInHelyaTeie CrieKTphI.

PanunoaktuBHOCTE. Anb(da-, OeTta- u ramma-usnydeHus. CTpoeHHE aTOMHOTO sijpa.
HyxkJionnast Mmojiesb aTOMHOTO sijipa. M30TormbI.

PanuoakTuBHbIe nIpeBpaiieHus. Ilepuos noiypacnasa aToOMHBIX sAEp.

SlnepHble peakuUu. 3aKOHbl COXPAHEHMs 3apsJ0BOrO U MACCOBOIO YMCEN. DHEprus
CBA3U aTOMHBIX sifep. CBsA3b Macchl M SHEpruM. Peakuum cuUHTE3a U JI€JCHUA sAep.
Hctounuku sneprun Comnnua u 38€31 (MC).

SnepHas >HepreTuka. J[eMCcTBUS paglOaKTUBHBIX M3JIyYECHUU HA )KUBBIE OPraHU3MBI
(MC).

Hemoncmpayuu

1. Coextpsl U31y4eHUs U TOTJIOIIEHUS.
CriexTpsbl pa3InyHbIX I'a30B.
CrnekTtp Bojopo/ia.
Hab6nronenue TpekoB B kamepe Buibcona.
PaGora cuérunka MOHU3UPYIOIIHNX U3TyUYSHUHN.
Perucrpanus uziydeHus NPUPOIHBIX MHUHEPAJIOB U MPOAYKTOB.
JlabopamopHnsie padbomst u onvimeot
1. HaGnroneHue CIUIOMIHBIX U JIMHEHYAThIX CIIEKTPOB M3IyYCHUS.
2. HccrnegoBaHMe TPEKOB: U3MEPEHHUE SHEPTUU YACTUIBI IO TOPMO3HOMY ITyTH
(o oTorpadusm).
3. HM3mepeHue pannoakTUBHOrO (hOHa.

ook wnN

IToBTOpHTEIBLHO-0000 AN MOAYIb

[ToBTOpUTENBLHO-0000IIAIOMIMIT  MOIY/Ib MpenHa3HadeH [JIsi CHUCTeMaTHU3aluu |
000011IeHNs TPEIMETHOTO COJEpPXKAHUS M OMNbITa JE€ATEIIbHOCTH, NPUOOPETEHHOTO IpHU
M3y4YEeHUU BCETro Kypca (U3MKH, a TakKe JJIs MOATOTOBKM K OCHOBHOMY IOCYyAapCTBEHHOMY
9K3aMEeHY M0 (PU3UKe I 00yUYaroIIUXCsl, BHIOPABIINX 3TOT yUeOHBIN MPEIMET.

I[Ipy wu3ydyeHUM MAAHHOTO MOJIYJISI peaJu3ylTCsl U CUCTEMaTHU3UPYIOTCS BHUJIBI
JIeSITEIBHOCTH, HA OCHOBE KOTOPBIX OOECIeYMBaeTCsd JOCTHKEHUE INIPEIMETHBIX U
MeTarnpeIMETHBIX TUTAaHUPYEMBIX pe3yJbTaToOB o0yueHus, dhopmupyercs
€CTEeCTBEHHO-HAy4YHasi IPaMOTHOCTh: OCBOCHHE HAayUYHBIX METOJOB HCCJIEIOBaHUS SIBJICHHUI
MIPUPOJIBI U TEXHUKH, OBIIAJCHUE YMEHUSIMH OOBSCHATH (PU3UUYSCKHUE SIBICHHS, TTPUMEHSS
MOJIy4YeHHbIE 3HAHUsI, pelIaTh 3a/1a4d, B TOM YHCJI€ KaUeCTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[TpuHIUNIMATIBEHO JIESITEJILHOCTHBIA XapakTep JAaHHOTO pa3jiejia pealnu3yeTcsl 3a CUET
TOTO, YTO yYallhecs BBIMNOJHSIIOT 3aJaHUs, B KOTOPBIX UM IpeIaraeTcs:

- Ha OCHOBE TMOJyYEHHBIX 3HAHUI paclo3HaBaTh U HAYYHO OOBICHATH (puU3NUecKue
SBJICHUS B OKPY>KaIOIIei MPUpOJIe U NTOBCETHEBHOM KU3HH;

- UCIIOJI30BaTh HAyYHbIE METOJIbI NCCIEOBAHUS (PU3UUECKUX SIBJICHUN, B TOM YMCIIE IS
MIPOBEPKH THUIIOTE3 U MOIYICHUS TEOPETHICCKUX BBIBOJIOB;

- OOBSACHATH HAy4YHBICE OCHOBBI HamOOJee BaXKHBIX JOCTHIKCHHUH COBPEMEHHBIX
TEXHOJIOTUi, HAalIpUMeEp, MPAKTUYECKOT0 UCITOJIb30BAHUS PA3IMYHBIX UICTOYHUKOB SHEPTUU
Ha OCHOBE 3aKOHa IIPEBpAIEHUs U COXpPAaHEHUS BCEX U3BECTHBIX BUJOB YHEPTHH.

Kaxnas u3 TeM [maHHOro paszena BKJIIOYAET SKCIIEPUMEHTAIbHOE HCCIeIOBaHUE
oboOmaromero xapaktepa. Pa3zgen 3aBepiiaeTcsi MPOBEICHWEM  JHATHOCTHYECKOM U
OIICHOYHOM pabOTHI 32 KYpC OCHOBHOM IIKOJIBI.
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INNTAHUPYEMBIE PE3YJIBTATBI OCBOEHHWA YYEBHOI'O IIPEIMETA
«®U3UKA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3yuenue yyeOHOro npenmera «Pu3mka» Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUS
JIOJHKHO — oOecrieunBaTh JOCTHIKEHHE CIEAYIOIIUX JIMYHOCTHBIX, METalpelIMETHBIX U
MIPEAMETHBIX 00pa30BaTEIIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHI

Ilampuomuueckoe éocnumanue:

- IIPOSIBJICHME HHTEpeca K MWCTOPUM U COBPEMEHHOMY COCTOSIHHUIO POCCUHCKOU
(bu3nuecKol HAyKU;

- IICHHOCTHOE OTHOIICHHUE K JOCTHKCHUSIM POCCUUCKHUX YUEHBIX (PU3UKOB.

I'pasicoanckoe u Oyxo6Ho-HpagcmeeHHoe 60CRUmMAaHue:

- TOTOBHOCTh K AaKTHMBHOMY Y4YacTHIO B OOCYXXIECHHHM OOIIECTBEHHO- 3HAUUMBIX H
ATUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTHYCCKUM NPUMEHEHHUEM JOCTKSHUHN (PU3HUKU;

- OCO3HAaHHE BaAXKHOCTU MOPAITBHO-3TUYECKUX MPUHIIUIIOB B ACSITEIILHOCTUA YUEHOTO.

Icmemuueckoe eéocnumanue:

- BOCIIPUSITHE ICTETUUECKUX KadecTB (PU3UUECKON HAyKH: €€ TapMOHUYHOIO
IMOCTPOEHMUSI, CTPOTOCTH, TOUYHOCTH, JIAKOHUIHOCTH.

Ilennocmu nayunozo nosnanus.

- OCO3HaHHE IIEHHOCTH (PU3MUYECKON HAyKH KaK MOIIHOIO MHCTPYMEHTa MO3HAHUS
MHpPa, OCHOBBI Pa3BUTHUS TEXHOJOT U, BaXKHEHIIIEH COCTABIISIIONIEH KYJIbTYPHI;

- pa3BUTHE Hay4dyHOW JI0OOO3HATEIIBHOCTH, HHTEpEca K HCCIEeA0BaTEIbCKON
JIeATEIILHOCTH.

Dopmuposanue KyJiomypbsl 300p08bs u IMOUUOHATILHOZO
onazononyuus:

- OCO3HaHME IIEHHOCTH 0e30MacHOro obpasza »KHW3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHpPE, BaXXHOCTH IPaBUJI OE30MAaCHOIO IIOBEICHUS Ha TPAHCIIOPTE, Ha J0porax, cC
AIIEKTPUYECKUM U TEIJIOBBIM O0OPYIOBaHHEM B JOMAIITHUX yCIOBHSX;

- ¢OpMUPOBAHHOCTh HaBbIKa pedIeKCHH, MPU3HAHHME CBOETO IIpaBa Ha OIIHUOKY U
TaKOrO K€ TMpaBa y JAPYyroro 4eioBeka.

Tpyooeoe eéocnumanue:

- aKTUBHO€ Yy4YacTHE€ B PEIICHUU MPAKTHYECKUX 3aaad (B paMKaX CEeMbH, IIKOJIIbI,
ropojia, Kpasi) TEXHOJIOTUYECKOW M COIUAJILHOW HAIPaBJIC€HHOCTH, TPEOYIOIIUX B TOM
yucie U GU3NYEeCKUX 3HAHUI;

- HHTEPEC K MPAKTUYECKOMY U3YUYEHHUIO TIpodeccuii, CBI3aHHBIX C (PUBHUKOM.

IKonrozuueckoe eocnumanue:

- OpHEHTaIUsl Ha TTpUMEHEeHHE (PU3NYECKUX 3HAHUM NI pEelIeHUs 3a7a4 B 00JacTu
OKpY>Karollel cpeabl, MIAHUPOBAHUSI MOCTYMKOB U OIIEHKH WX BO3MOXXHBIX MOCJEICTBUU
JUISL OKPYKAIOLIEH Cpeibl;

- OCO3HaHHE TII00ATTLHOTO XapaKTepa IKOJOTHIECKUX MPOOIeM U MyTeH UX PeIIeHUS.

Aoanmauyun odoyuarowezocs K U3MEeHAIOUWUMCA YC108UAM

COUUANIBHOU U RPUPOOHOI CPEObL.

- TOTPEeOHOCTh BO B3aMMOJICHCTBHUU TPH BBHIMOJTHEHUN UCCIICIOBAHUN M TPOEKTOB

(buzugeckoil HampPaBJIEeHHOCTH, OTKPBITOCTH OMBITY U 3HAHUSIM APYTHUX;

- TIOBBIIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JICSITEIIbHOCTh;

- TOTpeOHOCTh B (POPMHUPOBAHUM HOBBIX 3HAHWM, B TOM uucie (GOpMyJIHpOBATH HUJIEH,
TIOHSTHSI, TUIIOTE3bI 0 (U3NUECKUX OOBEKTAX U SBICHUSIX;

- OCO3HaHHE Ne(PUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JacTH (PU3UKU;

- TUTAHUPOBAHUE CBOETO PA3BUTHSI B IPHOOPETCHUN HOBBIX (PU3HMUESCKUX 3HAHUM;

-CTpEeMJICHUE AaHaJIM3UPOBaTh W BBISIBJIATH B3aWMOCBSI3W MPUPOJILI, OOIIECTBAa H
PKOHOMHKH, B TOM YHCJI€ C UCTIOIb30BaHUEM (PU3UUECKUX 3HAHUMH;

-OLIEHKAa CBOMX JEHUCTBUN C y4ETOM BIMSHUS Ha OKPYKAIOUIYIO CPEYy, BOZMOXKHBIX
ri100aJIbHBIX TTOCEICTBUIMA.
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METAIIPEAMETHBIE PE3YJIbTATBI

YHHBepcaanHe IIO3HABATCJIBHBIC HGﬁCTBHH

ba3zoebie nocuueckue oeticmeust.

- BBISIBIISITh M XapaKTEPHU30BaTh CYIIIECTBEHHBIC IIPU3HAKH OOBEKTOB (SIBJICHUI);

- yYCTaHABIIMBAaTh CYNICCTBCHHBIA TIpU3HAK KiIacCU(UKAIIUN, OCHOBAHUS JJIsI
0000IIICHUS U CPAaBHEHUS,

- BBISIBJISAITH 3aKOHOMEPHOCTH U TIPOTUBOPEYHUS B pacCMaTPUBASMBIX (pakTax, JaHHBIX
U HAOJIIOJICHUSX, OTHOCSIIUXCS K (PU3NUECKUM SIBICHUSIM;

- BBISBJISITH MPUYUHHO-CIICICTBCHHBIC CBS3M TPU HM3YYCHHH (DU3UYECKUX SIBICHUN U
MPOILIECCOB;  JieJIaTh  BBIBOJBI C  HCIOJB30BAaHUEM JICAYKTUBHBIX W  HWHIYKTHBHBIX
YMO3aKJIFOUSHHH, BBIJIBUTATh TUIIOTE3bl O B3aUMOCBS3SIX (DU3HMYECKUX BEIIMYHH;

- CaMOCTOSITEIIPHO BBIOUPATH CIIOCOO pelieHus yueOHou (pu3nyueckoit 3amaun (CpaBHEHUE
HECKOJIbKMX BapUAHTOB PEIICHHUS, BbI- 00p Hanbosee MOAXOASIIETO ¢ YIETOM CaMOCTOSITEIIbHO
BBIJICJICHHBIX KPUTEPUEB).

ba3zoevie uccneooeamenvckue oeiicmeus:

- UCIIOJIb30BAaTh BOIMPOCHI KaK UCCIIE0OBATEIILCKUA HHCTPYMEHT HO3HAHUS;

- IPOBOJIUTH IO CAMOCTOSITEJILHO COCTABIICHHOMY IUIaHY OIIBIT, HECIIOKHBIN (PU3NIeCKU
AKCIIEPUMEHT, HeOOJbIIIOe UCCIeOBaHNE (PU3UYECKOTO SIBICHUS;

- OLICHMWBAThH Ha IPUMEHUMOCTH U JOCTOBEPHOCTHh WH(MOPMALIHIO, ITOIyYEHHYIO B XOE
HCCIIEIOBAHUS WJIN SKCIIEPUMEHTA;

- caMOCTOsITeNIbHO  (popmynmpoBaTh 00OOMICHUS W BBIBOJBI 1O  pe3yJibTaTam
MPOBEAEHHOI0 HAOIIOICHUS, ONbITA, UCCIICIOBAHUS;

- IPOTHO3UPOBATh BO3MOXKHOE JajbHEHIIee pa3BUTHE (PU3UUECKUX MPOLIECCOB, a TAKKE
BBIJIBUTaTh MPENOI0KEHUS 00 UX PA3BUTUU B HOBBIX YCIIOBUSIX U KOHTEKCTaX.

Paooma ¢ ungpopmavueii:

- IPUMEHSTh Pa3JIMIHbIC METOJbI, MHCTPYMEHTHI U 3alPOChl IPHU MOUCKE W OTOOpE
WH(pOpMaIMH WIN JaHHBIX C YYETOM NPEAI0KEHHON yueOHOM pu3ndeckoit 3a1auu;

- aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MUHTEPIPETUPOBATH HHPOPMAIIUIO PA3TUIHBIX
BUJIOB B (DOPM MPEJICTABIICHUS;

- CaMOCTOSITEJIbHO BBHIOMpATh ONTUMAaJIbHYIO (OpMYy TIpeAcTaBiIeHUs] UHPOpMALIUU U
WUTFOCTPUPOBATh peIlaeMble 3aJadd He- CJIOXKHBIMUA CXEMaMH, JIHarpaMMaMH, WHOH
rpaguKoi U UX KOMOMHALIUSMU.

yHHBCpC&HBHHe KOMMYHHKAaTUBHBIC JeiCTBHS

Obuwienue:

- B XOJe OOCyXIeHHs ydyeOHOro MaTepuaja, pe3ysibTaToB JIa0OpaTOpHBIX paboT u
MPOEKTOB 33/1aBaTh BOIPOCHI IO CYHIECTBY OOCYXXJaeMOW TeMbl W BBICKA3bIBaTh HJEH,
HaIleJICHHBIC Ha pellie- HUe 3aJIa9M U MOJICpKaHue OJlaroXeaaTelIbHOCTH OOIICHUS,

- COMNOCTaBJISATh CBOU CYXJCHHUS C CYXICHHUSIMU APYrUX YYaCTHUKOB JHAaJIora,
OOHapy>XKUBATh Pa3IUIUEC H CXOJICTBO ITO3HIIHIA;

- BBIpaXXaTh CBOKO TOYKY 3PCHUS B YCTHBIX M MTUCbMEHHBIX TEKCTAX;

-  TyOJIWYHO TPEACTABIATH PE3yJbTAaThl  BBIMOJIHEHHOTO (PU3HMYECKOTO OMbITa
(PKCTIEpUMEHTA, UCCIICIOBAHUS, TPOCKTA).

Coemecmuasn oessmenvHocms (COmMpPyoOHUYUECHEO):

- MOHUMAaTh U UCHOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHINBUIYATbHOU paOOThI
MIPU PEIICHUN KOHKPETHOU (PU3nIecKoi mpoOIeMbl;

- TPUHHUMATH IIEJIM COBMECTHOH JICSITEIbHOCTH, OPTraHW30BBIBATH JICHCTBHS IO €&
JIOCTIDKEHUIO: pacIpeieNiaTh pOoiu, 00CYKIaTh MPOIECCHl U PE3YIbTaThl COBMECTHOU paboTHI;
00001maTh MHEHUSI HECKOJIBKUX JTFOJICH;

- BBIIOJIHSTH CBOIO YacCTh pPabOTHI, JOCTUTAsl KAUYECTBEHHOTO PE3yJbTaTa MO CBOEMY
HAIPaBJICHUIO U KOOPJIUHHUPYSI CBOH ACUCTBUS C APYTUMHU WICHAMU KOMaH/IbI;

- OILIEHWBAaTh KAa4eCTBO CBOEro BKIaJa B OOmUI TPOAYKT MO KPHUTEPHUSIM,
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CaMOCTOSITEIbHO C(HOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICUCTBUSI.

VHUBEpCAIbHBIE PETYJIATUBHBIE ACHCTBUA

Camoopzanuzayus:

- BBISBJISITH TPOOJIEMBI B YKU3HEHHBIX W YYEOHBIX CHUTYAIHSIX, TPEOYIOIIUX ISt
penteHust GU3NIESCKUX 3HAHUIMA;

- OPUEHTHPOBATHCS B PA3JIMYHBIX MOJXO0JIaX MPUHATHUS PEIICHUN (MHIUBHIYaJIbHOE,
MPUHSTUE PEIICHUS B TPYIINE, TPUHITHE PEIICHUI IPYyNIIOii);

- CaMOCTOSITEJILHO COCTAaBJISATh AJITOPUTM pEIICHHUs (PU3NUECKOW 3aJayd WK TUIaHa
HUCCIICIOBAHUSI C YyYE€TOM HMEIOIIUXCS PECypCcoB W COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATH MpeiIaracMble BapUaHThI PEIICHUN;

- IeTlaTh BBIOOP U OpaTh OTBETCTBEHHOCThH 3a PEIIICHHE.

Camoxonmpons (pegpnrexcust):

- 1aBaTh aJICKBAaTHYIO OILIEHKY CUTYyallluH U MpeJiarath IUiaH €€ U3MEHEHUSI;

- OOBSCHATH MPUYUHBI JOCTHIKEHUS (HEIOCTHXKEHUS) pPE3yJbTaTOB JEsTEIbHOCTH,
JIaBaTh OIICHKY IMMPUOOPETEHHOMY OTIBITY;

- BHOCUTh KOPPEKTUBHI B JIEITEILHOCTH (B TOM YHCJE B XOJ BBINOJHEHUS (PU3UUECKOTO
WCCJICIOBAHUSI FUIM TPOCKTA) HAa OCHOBE HOBBIX OOCTOSATEIIHLCTB, M3MCHUBIIHUXCS CHUTYAIUU,
YCTaHOBJICHHBIX OIINOOK, BOSHUKIIUX TPYAHOCTEHH;

- OIICHUBAaTh COOTBETCTBUE PE3YJIbTaTa 1A U YCIOBUSIM.

Imoyuonanvuviit unmeniexkm:

- CTaBUTh ce€0s Ha MECTO JApPYyroro 4ejoBeKa B XOJI€ CIOpa WJIM JUCKYCCHM Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JIPYTOTO.

IHpunamue ceos u opyzux:

- ImpU3HaBaTh CBOE IPABO HA OMIMOKY MPHU pEHIeHUH (UNYECKUX 3a7a4 WA B
YTBEPKICHUSIX Ha HAYYHBIE TEMbI U TAKOE K€ MPaBO IPYTOro.

[TPEJIMETHBIE PE3VYJIbTATHI
T Kiaace

[IpenmeTHbIe pe3ynbTaThl HA 0A30BOM YPOBHE JOJDKHBI OTpa)XkaTh CPOPMHPOBAHHOCTH y
00y4aromuxcs yMeHUM:

- HWCIIOJIb30BaTh TOHSATHS: (U3NUECKHEe W XHUMHUYECKHE SIBJICHUs; HaOoaeHue,
SKCIIEPUMEHT, MOJIelb, TUMNOTE3a; €IUHUIbI (PU3NUECKUX BEJIMYMUH; aTOM, MOJIEKyJa,
arperaTHbI€ COCTOSIHHSI BellecTBa (TBEpAOE, JKHUIKOE, Ta3000pa3HOE); MEXaHUYECKOe
JIB)KEHUE (paBHOMEpHOE, HEepaBHOMEpHOE, MPsIMOJIMHENHOE), TpaeKTopus,
paBHOAeHWcTByrOomas cwi, naedopmamus (ympyras, IDIacTAYecKas), HEBECOMOCTb,
COOOIIAIOIIHNECS COCY/IbI;

- pasnuuath sBieHus (AU dy3us; TErIoBOe NBUKEHNUE YaCTHUIl BEIIECTBA; PABHOMEPHOE
JBI)KEHHUE; HEpaBHOMEpPHOE JABMIKEHUE; MHEPIIHS; B3aUMOJCHCTBHE TeIl; pABHOBECHE TBEPIBIX
TEJl C 3aKPEIIEHHON OChIO BpallleHUs; Tiepeada TaBICHHs TBEPABIMHA TEJIaMU, KUIAKOCTIMH H
razamu; atMoc(epHoe JaBlIeHHE; IIJIaBaHHUE Tel; NMpeBpalleHUss MEXaHUYECKOH HHEpPruH) IO
ONHMCAaHHUI0 WX XapaKTePHBIX CBOWCTB M Ha OCHOBE OIBITOB, JIEMOHCTPHUPYIOIIHUX IJaHHOE
(duznYecKoe sBICHUE;

- pacmo3HaBaTh MOPOSIBICHUE H3YYEHHBIX (PU3UYECKHUX SIBICHUU B OKpY’KaOIIEM
MHpE, B TOM YHuciie (U3HNISCKHE SIBICHUS B MIPUPOJIC: TPUMEPHI IBVIKEHHS C PA3TUIHBIMHA
CKOPOCTSIMH B YKMBOM M HEXHBOW MpPHUPOJIE; ACHCTBHE CHUIIBI TPEHUS B MPHUPOJE U TEXHUKE;
BIIMSTHUE aTMOC(HEPHOTO JaBJICHUS Ha KWUBOW OPraHW3M; IUIaBaHUE pPbHIO; phIYaru B Teje
YeJIOBEKa; MPU HTOM IMEPEeBOAUTH MNPAKTUYECKYIO 3ajady B Y4eOHYIO, BBIACIATH
CYIIECTBEHHbIE CBOMCTBA/IPHU3HAKU (PU3UUYECKUX SBJICHUH;

- OTIIUCHIBATh U3YYEHHBIE CBOMCTBA TN U (PU3MUECKHUE SIBJICHUS, UCIIONIB3YST (PHU3UUESCKUE
BeJIWYMHBI (Macca, OOBEM, IUIOTHOCTH BEIIECTBA, BpEMs, NyTh, CKOPOCTb, CpEIHSS
CKOpOCTB, CHJIa yIIPYIrOCTH, CHJIa TSDKECTH, BEC Tela, CWila TPEHMs, JaBjieHue (TBEPIOro
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TeJa, >KUJAKOCTH, Ta3a), BRITAIKABAONIAS CHJIa, MEXaHWUYecKas paboTa, MOIIHOCTh, TICYO
CHUJIBI, MOMEHT CHJIbI, KOA((GHUIIHUSHT IMOJIC3HOTO NEUCTBUS MEXaHU3MOB, KHHETHYECKasl U
MOTEHITHAJIbHAS DHEPTHUs); MPU OIMMCAHWUM TIPABUIBHO TPAKTOBATh (DU3UYSCKUH CMBICIT
HCITOJIb3YEMbBIX BEIWYMH, UX OOO3HAUCHHS U CIUHUILI (PU3NUCCKUX BEIUYUH, HAXOIUThH
bopmyibl, cBs3BIBAlONIME JaHHYIO (QU3HYECKYIO BEJIMYHHY C APYTHMU BEJIUYUHAMU,
CTpPOUTH rpapUKH U3YUYECHHBIX 3aBUCUMOCTEN (DU3UUCCKUX BEIIMIWH;

- XapaKTepu30BaTh CBOWCTBA Tej, (PU3MYECKUE SIBJICHUS M IIPOIECCHI, HCIIOIB3YSI
MpaBujia CJIOXEHUsI Ccuil (BIOJb OJHOM Tmipsimoil), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumena, mpaBWJIO paBHOBecHs pbrdara (010Ka), «30J0TOE MPaBUI0» MEXaHUKH, 3aKOH
COXpaHEHUsI MEXaHUYEeCKON YHEPTUH; TIPU dTOM JaBaTh CIOBECHYIO POPMYITHPOBKY 3aKOHA
U 3aIMChIBATh €r0 MaTeMaTHYE€CKOE BhIPAKECHUE;

- OOBSICHATH (PU3UUYECKUE SIBIICHHS, MPOIIECCHI U CBOWCTBA TEJ, B TOM 4YHCJIC U B
KOHTEKCTE CUTyalui MPAKTUKO-OPHUEHTUPOBAHHOTO Xapakrtepa: BBISIBJISITH
MIPUYUHHO-CJIICACTBEHHBIC CBS3U, CTPOUTh OOBSICHEHHME U3 1-2 JIOTHYECKHUX IIaroB C
onopoit Ha 1-2 HM3y4YEHHBIX CBOWCTBA (PU3UYECKUX SIBJICHUH, (PU3MUECKUX 3aKOHA HIIH
3aKOHOMEPHOCTH;

- peumiath pacyértHble 3amaud B 1-2 nelcTBUs, UCHONB3Ys 3aKOHBI U (OPMYIJIbI,
CBSI3BIBAOIINE (PU3MYCSCKHE BEIIMYHHBI: HA OCHOBE aHAJIM3a YCJIIOBHS 3aJIaYd 3alHCHIBATH
KpaTKoe YCJIOBHUE, MOJICTABIIATh (PU3UYECKUEe BEeIWYUMHBI B (OPMYJIBI U TIPOBOJUTH
pacyéThl, HAXOJIUTh CIIPABOYHBIC JAaHHBIC, HEOOXOAUMBIC JJIsI PEIICHUS 3a/1a4, OLICHUBATh
pPEaTUCTUYHOCTD NOJTYUYSHHON (PU3NUECKON BEJIMYHUHBI;

- pacmo3HaBaTh MPOOIEMBI, KOTOPHIC MOXHO PEIIUTh IMPU HOMOIIHA (PUHIECKUX
METOJIOB; B ONHCAHUHM HUCCIEAOBAHUS BBIACIATH MPOBEPsieMOEe MPEanoaoKeHue (ruroresy),
pa3iuyaTth U HHTEPIPETUPOBATH ITIOJYUYEHHBIH pe3yabTaT, HAXOJIUTh OIIHMOKH B XOJe
OIbITA, JIeJIaTh BBIBOJIBI 110 €r0 pe3yJibTaTaM;

- TIPOBOJIUTH OIBITHI TT0 HAOIIOMCHUIO (PU3MYECKUX SIBIICHUH MUIH (PU3HYCCKUX CBOHCTB
Ten: (opMynupoBaTh IpoOBEpsAE€MbIE MpeA- TOJ0XKEHUs, COOHMpaThb YCTAHOBKY W3
MPEIOKEHHOTO 000PY/IOBaHMS, 3aITUCHIBATH XOJT OMbITa U (POPMYJIMPOBATH BBHIBOJIHI;

- BBITIOJIHSTH MPSIMbIE U3MEPEHUS PACCTOSIHUS, BDEMEHHU, MacChl Teja, 00bEMa, CHIIbI U
TEMIIEpAaTypbl C HCIOJb30BaHUEM AaHAJIOTOBBIX UM IH(PPOBBIX NPUOOPOB; 3aMUCHIBATH
MMOKa3aHUs IPUOOPOB C yUETOM 3aTaHHOU aOCOTIOTHON MOTPENTHOCTH U3MEPEHUI;

- MPOBOJIUTH UCCJIEIOBAaHNE 3aBUCUMOCTH OJHOW (PM3MYECKOW BEJIMYUHBI OT APYrou c
HCITOJIb30BAaHUEM MPSMBIX HW3MEPEHUN (3aBUCUMOCTH NYTH PAaBHOMEPHO JBHXKYILIETOCs
Tejla OT BPEMEHH JIBHKCHUSI TeJla; CHWJIbI TPEHUS CKOJILKEHHUsS OT Beca Telia, KadyecTBa
00paboOTKH TOBEPXHOCTEW TEl U HE3aBUCUMOCTU CHJIBI TPEHHUS OT IUIOIIaau
COTIPUKOCHOBEHUS TEJI; CUJIbI YIIPYTOCTH OT Y/UTUHEHHUS TIPY>KUHBI; BHITAJIKUBAIOIIIEH CUJIIBI
OT 0oO0BEéMa TMOrpyKEHHOW YacTH Tejda W OT IUIOTHOCTU >KUAKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTH TeJla, OT TJIyOWHBI, HA KOTOPYIO TOTPYXKEHO TEJIO; YCJIOBHU IMJaBaHUsS TeJl,
YCIOBHUM paBHOBECHs phlyara M OJIOKOB); y4acTBOBAaTh B IUIAHUPOBAHUHM YUEOHOTO
HWCCJIeAOBAaHUsI, COOMpPATh YCTAHOBKY W BBIMOJHITHE U3MEPEHHS, CIEAYs TPEIOKESHHOMY
IUIaHy, (PUKCUPOBATH PE3yJIHTAThl MOJTYUYEHHOW 3aBUCUMOCTU (DU3UYECKUX BEIIUUHH B BHJIC
MPEAJI0KESHHBIX TaOIUIl U TpaUKOB, AeJIaTh BBIBOIHI IO PE3yJIbTaTaM UCCIICIOBAHHUS;

- TPOBOJUTH KOCBEHHBIE H3MEpEHUs (PU3UYECKUX BEIWYMH (TIJIOTHOCTH BEIIECTBa
YKUJIKOCTH U TBEPJOTO TEJa; CHUJIa TPEHUS CKOJIB)XECHHUS; TABJICHUE BO3/lyXa; BHITAJIKUBAIOIIIAS
cuia, JASUCTBYIO- Iasi Ha MNOTPYKEHHOE B KUAKOCTh Tel0; KOA(PQPUIIMEHT ITOJIE3HOTO
JICUCTBUS MPOCTHIX MEXaHU3MOB), CIEAYS MPEIIOKECHHON UHCTPYKIIUH: MIPU BBITIOJTHEHUH
U3MEPEHUN COOUpaTh PKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIYHUCIATH 3HAUYCHUE MCKOMOM
BEJINYMHEIL,

- cobOmojaTh mMOpaBUiia TEXHUKH OE30MacHOCTH mOpH pabore ¢ 1abopaTOpPHBIM
000pyI0BaHUEM;

- YKa3bplBaTh NOPUHIUNBI JASUCTBHUS MPUOOPOB U TEXHUUYECKUX YCTPOUCTB: BECHI,
TEPMOMETP, AWHAMOMETP, COOOIMIAIOIIMECS COCYyAbl, OapoMeTp, pblYar, MOJBWKHBIA H
HETOABHIKHBIN OJIOK, HAKJIOHHAS INIOCKOCTD;

- XapakTepu30BaTh NPHUHIIUITLI JICUCTBUS W3YyYCHHBIX TIPUOOPOB M TEXHUYCCKUX
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YCTPOHUCTB C OMNOpPOM Ha WX ONUCaHWsA (B TOM 4YHCIIC: NOMIIHITHUKHA, YCTPOMCTBO
BOJONIPOBOJIa, THIAPABIMYECKUI Mpecc, MaHOMETP, BBICOTOMEpP, MNOPIIHEBOW HACOC,
apeoMeTp), HCIIOIb3ysl 3HAHHUS O CBOWCTBaxX (UUYECKUX SIBICHUHW W HEOOXOIUMBIC
(buzugeckue 3aKOHBI U 3aKOHOMEPHOCTH;

- MOPUBOIUTH TPUMEPhl / HAXOAUTh HH(POPMAIMIO O MIpPUMEpax MHPAKTHYESCKOrO
WCITOIBb30BaHUsl (U3WYECKUX 3HAHUW B T[MOBCEIHEBHOM IKWU3HU JUIsi  OOECIeUYCHUS
0e3omacHOCTU MpH oOpallleHuy ¢ TpudopamMu U TEXHUYECKUMHU yCTPOHCTBAMU, COXPAHEHUSI
3JI0POBBSI U COOTIOJICHUSI HOPM DKOJIOTHUYECKOTO MOBEJICHUS B OKPYKAIOIIEH cpeie;

- OCYHIECTBJISITh OTOOpP HCTOYHUKOB HH(pOpManuu B ceTu MHTEpHET B COOTBETCTBUU C
3aJJaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIMXCS 3HAHUNW M IMYTEM CpaBHEHUS
Pa3IMYHBIX HMCTOYHUKOB BBIACIATH WHPOPMAIIHIO, KOTOpas SBJISIETCS MPOTHBOPEYUBOU WITH
MOKET ObITh HEJJOCTOBEPHOI;

-  WCIIONIb30BaTh IIPU BBINIOJIHEHUN YYEOHBIX 33JlaHUHl HAYYHO-TIOMYJISIPHYIO
nuTeparypy (pu3MYecKoro cojlep)KaHus, CHOpaBOYHbIE MaTepualbl, PECYpChl CETHU
HNuTtepHeT; BIaaeTh npuéMaMu KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3zoBaHusi HHGOPMAITUU U3
OJHOM 3HAKOBOM CUCTEMBI B APYTYIO;

- CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MHCHMEHHBIC M YCTHBIC COOOIICHUsS Ha OCHOBE 2-3
HWCTOYHHUKOB HH(pOpMaMU (PU3HYECKOTO COACpKaHUsl, B TOM YHCIE IMyOIUYHO JIeaTh
KpaTKue COOOIICHUS O pe3yibTarax IMPOCKTOB WM YYEOHBIX HCCIICIOBAHHUN; MPU ITOM
rPaMOTHO HCIIOJIb30BAaTh M3YUYCHHBINM MOHATUIHBIA anmapaT Kypca (PU3UKH, CONMPOBOXKIAATH
BBICTYIUICHUE IIPE3CHTAIIACH;

- TIPU BBITIOJTHCHUW YYSOHBIX MPOCKTOB W MCCIICAOBAHHUI paclpeesisiTh 00s3aHHOCTH B
rpynIie B COOTBETCTBHUU C MOCTaBJICHHBIMHU 3aJadyaMH, CIIEIUTHh 32 BBIMOJIHEHUEM IJIaHa
JICUCTBUM, aJICKBAaTHO OIICHUBATh COOCTBEHHBIM BKJIAJL B JCSATCIBHOCTH TPYIIIHI;
BBICTpPaNBaTh KOMMYHHUKATUBHOE B3aUMOJICUCTBHUE, YUUTHIBAsI MHEHHUE OKPY KaIOIIHX.

8 Ki1ace

[IpenmeTHble pe3yabTaThl Ha 0a30BOM ypOBHE JOJKHBI OTPa)kaTh COPMHUPOBAHHOCTH Y
00yUaromuxcs yMeHUM:

- WCIIOJIb30BaTh TTOHSTHS: Macca M pa3Mepbl MOJIEKYJI, TETJIOBOE JBHKCHUE aTOMOB U
MOJIEKYJI, arperatHbleé COCTOSHHS BEIISCTBA, KPUCTAJUIMYECKHe ¢ amop(dHbIe Tena,
HACBIILIEHHBIII U HEHACBIIIEHHBIM Iap, BIAXKHOCTh BO3AyXa; TemIlepaTypa, BHYTPEHHsS
SHEPTHS, TEIUIOBOW JIBUTATEJb; DJIEMEHTAPHBIA DIIEKTPUUECKUU 3apsiji, DIIEKTPUUECKOe
T10JIe, IPOBOJHUKH U TUIJIEKTPUKH, TIOCTOSHHBIN 3JIEKTPUYECKHUIM TOK, MAarHUTHOE TOJIE;

- pa3nuuarh SBJICHHS (TEIJIOBOE pacUIMpEeHHe/C)kaThe, TeIUlolepenaya, TEeIIOBOe
paBHOBECHE, CMayMBaHUE, KaWJUISIpHbIE SIBJICHUS, UCIapEeHUEe, KOHACHCAaIUsl, TIJIaBJICHUE,
KpucTtajmn3anusi  (OTBep/eBaHUE),  KHUIICHHWE,  Teruionepeaadya  (TEIIONpPOBOIHOCTb,
KOHBEKLIMS, W3JIy4yeHHE); JJIeKTpU3alus TeJl, B3auMOJICHCTBHE 3apsaoB, JIeHCTBUS
DIIEKTPUYECKOTO TOKa, KOPOTKOE 3aMBIKaHWE, B3aWMOJICHCTBHE MAarHUTOB, JIEHCTBHUE
MarHUTHOTO TI0JIsI HA TIPOBOJHUK C TOKOM, 3JIEKTPOMarHUTHasi UHAYKIHS) MO OMHCAHUIO
MX XapaKTEePHBIX CBOMCTB M Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIHNX AaHHOE (pU3nIecKoe
SIBJICHUE;

- pacmo3HaBaTh NPOSIBICHUE HW3YYSCHHBIX (PU3WYECKUX SIBJICHUU B OKPYXKAIOIIEM
MHUpEe, B TOM 4HcCJIe (U3NYECKHE SIBJICHUS B IIPU- pOJe: MOBEPXHOCTHOE HATSHKEHUE U
KalmWJUISIpHBIE SIBJICHWSI B TIPUPOJAES, KPUCTAJLIBI B mpupoae, wusirydenue CoiHIa,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 0Opa3oBaHHE pOCHI, TyMaHa, HHEs, CHEra;
DIICKTPUYECKHE SIBICHHUS B aTMoc(depe, DIeKTPHUYSCTBO JKHUBBIX OPraHU3MOB; MarHUTHOE
roJie 3eMJI, Apei( mosro- COB, poJib MAarHUTHOTO MOJS JJIs )KU3HU Ha 3emJie, MOJIsSIpHOoe
CHUSIHME, TIpU DTOM IIEPEBOJAUTH MNPAKTUYECKYIO 3amady B YYEOHYIO, BBIICIATH
CYILIECTBEHHbIE CBOMCTBA/TIpU3HAKU (PU3UUECKUX SIBJICHUM;

- OTIIUCHIBATh U3YYEHHBIE CBOVMCTBA TN U (PU3MUECKHUE SIBJICHUS, UCIIONB3Ys (PHU3UISCKHUE
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHsSISI DHEprusi, KOJIHWYECTBO TEIUIOTHI, YyJeJbHas
TETUIOEMKOCTHh ~ BEIIECTBAa, yJACJbHAs TEIUIOTa IUIABJICHUs, YyJAeJbHas  TEeIuioTa
rnmapooOpa3oBaHMs, yJAeJbHAs TEIUIOTa CrOpaHUs TOIUIMBA, KO3(MQPUIIUEHT IOJIE3HOTO
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JIECTBUS TEIJIOBOM MAalllMHbI, OTHOCUTEJIbHAS BJIAXKHOCTh BO31yXa, JIEKTPUUECKUN 3aps,
cuja TOKa, DIJIEKTPUUYECKOE HAIpsIKEHUE, CONPOTHUBIEHHUE IIPOBOJHMKA, YJEJIbHOE
COINPOTHUBJICHUE BEIIECTBA, pabdOTa W MOIIHOCTb 3JIEKTPUYECKOrO TOKA); MPHU OMNHCAHUU
MPaBUWIBHO TPAKTOBATh (U3HMYECKUN CMBICH HCHOJB3YEMBIX BEIWYUH, OOO3HAUCHUS U
€IUHUIBl  (PU3UYECKUX BEJIWYMH, HAXOAUTh (OPMyJIbl, CBS3BIBAIOIIUE JIaHHYIO
(U3UYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTH TpadUuKH  H3yYSHHBIX
3aBUCUMOCTEHN (PU3NUECKUX BEIUYUH;

- XapakTepU30BaTh CBOWCTBa TeJl, (PU3MYECKUE SIBJIICHUS M MPOIECCHI, MUCHOIB3YS
OCHOBHBIE ITOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKONH TEOpUU CTPOCHHUs BELIECTBA, IPUHIMUII
Cynepno3uLuy mnoJied (Ha KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsifia, 3akoH Oma
JUIsL ydacTKa Lienu, 3akoH J[xoynsa-JIeHa, 3aKOH COXpaHEHUs] SHEPIruu; IpU 3TOM J1aBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3allMChIBATh €r0 MAaTEMaTUYECKOE BhIPAKEHUE;

- OOBSICHATH (PU3UYECKUE IMPOIECCHl U CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyallUd NPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBISABIATh HPUYUHHO-CIIECICTBEHHBIE
CBSI3U, CTPOUTH OOBsICHEHME U3 1-2 JOrMYecKHMX MIaroB C OMOpod Ha 1-2 M3y4YeHHBIX
cBOlcTBa (PU3NYECKUX SIBICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEI;

- pemarh pacu€THbIe 3aadydl B 2-3 JEWCTBUS, HCHOIB3Ys 3aKOHBI U (HOPMYIIBI,
CBsA3bIBAIOIIME (DU3MUYECKUE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBMS 3aJauM 3alUChIBAThH
KpaTKO€ yCJIOBUE, BBISBIISITH HEJOCTATOK JAHHBIX JJIs PEIICHUs 3a/1a4l, BBIOUPaTh 3aKOHBI
n (popMyJsibl, HEOOXOAMMBIE ISl €€ pelIeHUs, NPOBOAUTh pac- YETbl M CPAaBHUBATH
MOJIy4eHHOE 3HaUCHNE (PU3NIECKON BEIIMINHBI C U3BECTHBIMHU JaHHBIMU;

- pacno3HaBaTh IpPOOJIEMBI, KOTOPbIE MOXKHO PEUIUTh IPU MOMOILIM (PUHUECKUX
METO/0B; HMCIOJIb3ysl ONHCAaHWE HMCCIENOBAHUS, BBIJIEISITh IMPOBEPSEMOE MPEANOJIOKEHUE,
OLICHMBATh PABUIILHOCTb MOPSJIKA MPOBEACHUS UCCIIEIOBAHUS, A€J1aTh BbIBOIbI;

- TPOBOJAUTH ONBITHI II0 HAOIMIOACHUIO (U3NUYECKUX SBJICHUNA WIH (DU3HUESCKUX
CBOWCTB Tea (KanWJUISIPHBIEC SIBJICHMS, 3aBUCHUMOCTb JIaBJICHUS BO3]lyXa OT €ro ooméma,
TeMIIEpaTyphbl; CKOPOCTH IPOIecCa OCTHIBAaHHS/HArpeBaHUS TMPH H3IIYUYCHUH OT I[BETa
M3JTy4aroei/IorIoNIAloIIe MOBEPXHOCTH; CKOPOCTh MCHApPEeHHUs] BOJAbI OT TeMIIepaTyphl
JKUJIKOCTH W IUIOIAaAM €€ TMOBEPXHOCTH; »dJIEKTpU3allusi Tel W B3auMOJEHCTBHUE
DJIEKTPUYECKUX 3aps0B; B3aUMOJECHCTBHE MOCTOSHHBIX MAarHWTOB, BU3yaJIU3alUs
MarHUTHBIX IIOJIEH MOCTOSIHHBIX MAarHUTOB; JE€MCTBUS MAarHUTHOIO IIOJIsI HA NIPOBOJIHUK C
TOKOM, CBOMCTBa »3JIEKTPOMAarHuTa, CBOMCTBAa 3JEKTPOJBUraTENsl ITOCTOSIHHOIO TOKa):
(bopMynrpoBaTh NpPOBEPSEMBbIE IPEANOI0KEHHS, COOUpPATh YCTAaHOBKY U3 MPEII0KEHHOIO
000pyZI0BaHUS; ONUCHIBATh X0/ ONbITa U (OPMYJIMPOBATh BHIBOIBI;

- BBINOJIHATH IPSIMbIE U3MEPEHUS TEMIEpaTypbl, OTHOCUTEILHONW BJIA)XKHOCTHU BO3yXa,
CWIBbl TOKA, HAIPSDKEHUsS C HCIOJIb30BaHUEM AaHAJIOTOBBIX NPHUOOPOB M JTaTUYUKOB
(u3nyeckux BEJIMYWH; CpaBHUBATh pE3yJabTaThbl HU3MEPEHUH C Y4ETOM 3aJaHHOU
a0COJIFOTHOM NOTPELIHOCTH;

- IPOBOAUTH MCCJIEOBAHUE 3aBUCHMOCTH OJHOM (PU3MYECKON BEIMYHMHBI OT APYrou C
WCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHHUI (3aBUCUMOCTH COMNPOTHUBIICHUS IPOBOJHHMKA OT €ro
JUTMHBI, TUIOLIA]IA TTONIEPEYHOr0 CEUYeHUS U YACIBHOIO COMTPOTUBIICHUS BEIIECTBA ITPOBOJHUKA;
CHJIBI TOKAa, MIAYIIEr0 4Yepe3 NPOBOAHUK, OT HAINPSHKEHUS Ha IPOBOJHHUKE; HUCCIEIOBAHUE
MOCJIEIOBATEILHOIO M NapajuleIbHOIO  COEAMHEHHH  IPOBOJHUKOB):  IUIAHUPOBATh
HCCclieIoBaHUe, cOOMpaTh YCTAHOBKY U BBINOJHATH H3MEPEHHUs, CieAys MpeIIOKEHHOMY
IJIaHy, (PUKCUpOBaTh pPE3yJbTAaThl MOJYUYEHHON 3aBUCUMOCTH B BHAE TaOMWll U TpadUKOB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM MCCIIEIOBAHUS,

- MPOBOJIUTH KOCBEHHbIE M3MEpeHUsl (U3NUYECKUX BEIUUMH (yIeJbHasi TEeIJIOEMKOCTh
BEIIECTBA, COMNPOTHUBIICHHWE NPOBOJHMKA, padoTa M MOIIHOCTH JJIEKTPUUYECKOTO TOKa):
IUITAHUPOBAaTh  WU3MEpPEHHs, CcOoOupaTh HJKCIEPUMEHTAJIbHYI0O yCTaHOBKY, CJeays
NPEIIOKEHHON HHCTPYKLIMH, U BBIYUCIISITh 3HAYEHUE BEJINYUHBI;

- coOmiofaTh MNOpaBUiia TEXHUKH Oe30macHOCTH TIpu pabore ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

- XapakTepu30BaTh MNPUHLMUIBI JEHUCTBUS H3YUYEHHBIX IPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB € ONOpPOM Ha HMX ONMCAHMUA (B TOM YMCIE: CHUCTEMA OTOIUIEHUS JIOMOB,
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TUTPOMETP, NapoBasi TypOUHA, aMIIEpMETP, BOJIBTMETP, CUETUMK JIEKTPUUECKON IHEPIHUH,
BJIEKTPOOCBETUTEIbHBIE  NPHOOPBI,  HarpeBaTeNIbHbIE  AJIEKTPOnpuOOpsl  (IpUMEpPHI),
DJIEKTPUYECKUE IIPEAOXPAHUTEIN; DIEKTPOMArHuT, OJJICKTPOABUIATENb ITOCTOSIHHOTO
TOKa), HCHOJb3ys 3HaHUS O CBOWCTBax (UIMYECKUX SBICHHUH W HEOOXOIUMBIC
(buznueckue 3aKOHOMEPHOCTH;

- pacmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M HM3MEpPUTEIbHBIC NPUOOPHI IO
CXeMaM M CXEMaTUYHBIM PHUCYHKaM (GKHJIKOCTHBIM TEpMOMETpP, TEPMOC, ICUXPOMETD,
TUTPOMETP, JABUTATEIb BHYTPEHHETO CTOPAHUS, DJIEKTPOCKOI, PEOCTAT); COCTABIATH CXEMBbI
AJIEKTPUYECKUX LENEeN € II0CIENOBATEIbHBIM U IAPaJUICIbHBIM COCIMHEHHUEM 3JIEMEHTOB,
pasnnyas ycjIoBHbIE OO03HAUEHMS 3JIEMEHTOB 3JIEKTPUYECKHUX LIeIei;

- TNPUBOAWUTH NPHUMEPB/HAXOAUTH HHPOPMAIMIO O TpUMEpax MPAKTUYECKOTO
HCIIOJIb30BaHUs (PU3MYECKUX 3HAHUN B MOBCEAHEBHON KHU3HM sl oOecriedeHns 6e301acHOCTH
npu oOpamieHuu ¢ npudopaMu M TEXHUUYECKUMH YCTPOHCTBAaMH, COXPAaHEHUS 3/I0POBbS U
COOJIIOICHUSI HOPM 3KOJIOTMYECKOro MOBEJICHUSI B OKPY Katollel cpeae;

- OCYHIECTBIISATh MOUCK MH(pOpManmu (pU3HIECKOro coaepkaHus B ceTu MHTepHeT, Ha
OCHOB€ HMEIOIIUXCS 3HAHUM WU IIyTEM CpPaBHEHHUS JONOJHUTEIBHBIX MCTOYHMKOB BBIICISATH
nH(pOpMaIHIO, KOTOpast SBISIETCS TPOTUBOPEUYMBOI MIIH MOXXET OBITh HETOCTOBEPHOM;

- HUCHOJIB30BaTh IPU BBIINOJIHEHHWM Y4YEOHBIX 3aJlaHUM Hay4YHO-HOIYJISIPHYIO
aATepaTypy (HU3NYECKOrO COJEpKaHUs, CIPABOYHBIC MaTepHalibl, PECypChl CETHU
HNuTepHert; BiaieTh NpUEMaMu KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHusl HHPOpMaLUU
U3 OJTHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

- co3laBaTh COOCTBEHHbIE IHUCBMEHHBIE U KpaTKHWE YCTHBIE COOOIIEeHUs, 0000mas
MH(pOPMALHIO U3 HECKOJIBKUX MCTOYHUKOB (PU3NYECKOTO COACPKAaHMS, B TOM YHUCIE MTyOJIMIHO
IIPEICTABIATh PE3YyJIbTaThl MPOEKTHOW WM HCCJIEAOBATEIbCKOW JESITEIBHOCTHU; IPU TOM
rpaMOTHO MHCIOJIb30BaTh W3YUYEHHBIM NOHATUHHBIA anmapar Kypca (PU3UKH, CONPOBOKIATH
BBICTYIUICHUE NIPE3CHTALlUEH;

- NIpU BBIIIOJIHEHUN YYEOHBIX NPOCKTOB M HMCCICIOBAHUN (PU3MUECKHUX IPOIECCOB
pacrpenensiTe 00s13aHHOCTH B TPYIIIE B COOTBETCTBUM C MOCTABJIEHHBIMU 3a/1a4aMU, CJIEIUTh
3a BBINOJHEHHWEM IUIaHA JACUCTBUM M KOPPEKTHUPOBATh €ro, aJIcKBaTHO OLIEHUBAaTh
COOCTBEHHBIH BKJIAJl B  JE€ATEJIBHOCTb TIPYIbl; BBICTpaMBaTh KOMMYHHMKAaTHUBHOE
B3aUMOJICUCTBUE, MPOSBIISIE TOTOBHOCTh pa3peniaTb KOH(MJIUKTHI.

9 kiace

[IpenmeTHbIe pe3ynbTaThl HA 0A30BOM YPOBHE JOJKHBI OTpaxkaTh C(POPMHUPOBAHHOCTH Y
00yUaromuxcs yMeHUM:

- HCHOJb30BaTh NOHATUS: CHUCTEMa OTCYETA, MaTepUalIbHAs TOYKa, TPACKTOPHUS,
OTHOCHUTEJIbHOCTh MEXAaHUYECKOI'0 ABWXKEHUs, nedopmarus (ynpyras, IUlacTHYecKasi),
TpEeHUE, LIEHTPOCTPEMHUTEIBHOE YCKOPEHHE, HEBECOMOCTh U MEPETPY3KH; LIEHTP THKECTH;
a0COJIOTHO TBEPAOE TEJO, IEHTP TSHKECTH TBEPAOTO TEja, PaBHOBECHE, MEXaHUYECKHE
KoJIe0aHUsI U BOJIHBI, 3BYyK, HH(PA3BYK U YJIbTPa3BYK; 3JIEKTPOMAarHUTHBIE BOJIHBI, IIKajIa
OJICKTPO- MAaIrHUTHBIX BOJIH, CBCT, 6JII/ISOPYKOCTB 1 JaJIbHO30PKOCTD, CIICKTPhI UCITYCKAHUA
U MOTJIONIEHUS; anbda-, 0eTa- U raMMa- U3JIyUeHUs], U30TOIIbI, si/IepHasi SJHEPTreTHKa;

- pa3nuyaTh SBJICHUS (PAaBHOMEPHOE M HEpPaBHOMEpPHOE MpPSMOJUHEHHOE JIBH)KEHHE,
PaBHOYCKOPEHHOE TMPsIMOJIMHEHHOE JBHKEHHE, CBOOOJHOE NaJeHUE TeJ, PAaBHOMEpPHOE
JBIDKCHHUE IO OKPYKHOCTH, B3aUMOJICHCTBHE TEJ, PEaKTUBHOE JABHKCHUE, KOIeOaTeIIbHOE
JIBIDKEHHE (3aTyXarollue M BBIHYXKJICHHbIE KOJI€OaHMs), pE30HAHC, BOJTHOBOE JBHKECHUE,
OTpa)kKeHHUE 3BYyKa, IPSIMOJINHEITHOE PacIpoCTpaHEHNE, OTPAKEHNE U MPEJIOMIICHHE CBETa,
[OJIHOE€ BHYTPEHHEE OTpa’KeHHE CBETa, Pa3JIO)KEHHE OEJOoro CBETaB CIIEKTP U CIIOKEHHUE
CICKTPAJIBHBIX IBETOB, AUCIICPCHUS CBE€TA, CCTCCTBCHHAA PAAUMOAKTUBHOCTH, BOSBHUKHOBCHHC
JUHEWYaToOro CIEeKTpa U3JIyUYeHHs) MO ONMHUCAHUIO MX XapaKTEPHBIX CBOMCTB MU HAa OCHOBE
OIIBITOB, IEMOHCTPUPYIOLINX TaHHOE (PU3NUECKOE SIBJICHUE;

- pacIio3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3NUECKUX SBJICHHUI B OKPYKAIOIIEM MHUPE
(B TOM 4YHCIIC (I)I/I3I/I‘-ICCKI/IG SABJICHUA B MPUPOAC: MPUITIKUBBI U OTJIMUBbLI, IBMKCHHUC IIJIAHCT
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ColHEe4YHON CHCTEMBI, PEaKTUBHOE IBH)KEHHUE >KUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB
JKUBOTHBIMH, 36MJIETPSICEHUE, CEICMUYECKUE BOJIHBI, IlyHAMU, X0, [IBETA TEJ, ONTUYECKUE
SIBJIEHUSI B IIpUpPOJE, OMOJIOTUYECKOE AEHCTBUE BHUAUMOTO, YJIbTPa(hHOIETOBOIO U PEHT-
TEHOBCKOTO M3JIyYCHUM; €CTECTBEHHBIH paJUOaKTHUBHBIN (OH, KOCMHYECKHE JIyYH,
PaaNOaKTUBHOE M3JIy4YEHHE MPUPOJHBIX MUHEPAJIOB; JEUCTBUE PAJUOAKTUBHBIX U3JIy4eHUH
Ha OpraHM3M 4YeJIOBEKAa), MPU HSTOM MEPEBOIUTH IMPAKTUUECKYIO 3aaady B YyueOHYIO,
BBIACIIATH CYIIECTBEHHbIE CBOMCTBA/IPU3HAKHU (PU3NUECKUX SIBJICHUI;

- OIIUCBHIBAaTh H3yYEHHbIE CBOICTBA Tel M (QU3NMUECKUE SBJICHUS, MWCIOJIb3Ys
(usnueckue BeIUYMHBI (CPEIHsIsI M MIHOBEHHasi CKOpPOCTh Tejla NPH HEPABHOMEPHOM
JIBUOKEHUM, YCKOPEHHE, II€peMEIleHuEe, MyTh, YIJIOBas CKOPOCTb, CHJIa TPEHHUs, CHa
YIPYTOCTH, CUJIA TSHXKECTH, YCKOPEHHE CBOOOJHOIO IaJeHUs, BeC Tejla, UMILYJIbC Tela,
HMIIyJbC CWJIBI, ME€XaHuW4YecKass padoTa M MOIIHOCTb, HOTEHIMAaJbHAasi JHEPrusl Teia,
MOJHATOTO HAaJ IOBEPXHOCTBIO 3€MJIH, IIOTEHIMAJIbHAs JHEPrusl CHXKATOH IPY>KUHBI,
KMHETHUYECKAasi DHEPTus, MOJHAsI MEXaHUYECKasl dHEprus, NEpUOJ U 4YacToTa KOJIeOaHU,
JUIMHA BOJIHBI, T'POMKOCTb 3BYyKa M BBICOTAa TOHA, CKO- POCTh CBETa, IIOKa3aTelb
MPEeIOMIICHUSI CpeAbl); IIPU OINHCAaHWHM MPABWIBHO TPAaKTOBAaTh (DU3NUYECKUN CMBICIT
HCIIOJb3YEMbIX BEJIM- YMH, OOO3HA4YEHUs W €IMHUIbl (U3NYECKUX BEJIMYUH, HAXOAUTh
(opmynbl, CBS3BIBAIOIINE JaHHYIO (PU3WUECKYIO BEIMYUHY C APYTHMH BEIWYUHAMH,
CTPOUTH IpadKU U3YyUYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEITUYNH;

- XapaKTepU30BaTh CBOMCTBA Tej, (PU3HMUECKHE SIBJICHUSA M IIPOLECCHI, HUCIOJIb3Ys
3aKOH COXPAHEHUs PHEPIrUH, 3aKOH BCEMUPHOI'O TATOTEHUsI, IPUHIMI CYyNEepHO3ULIMU CUJI,
INPUHLUIT OTHOCUTENIbHOCTU ['anmmies;, 3akoHbl HplOTOHA, 3aKOH COXpaHEHUs HMILYJbCa,
3aKOHBI OTPAXKEHUS U MPEJIOMJICHUS CBETA, 3aKOHbI COXPaHEHUs 3apsiIOBOIO U MacCOBOI0
YHCeJl MPH SICPHBIX PEaKUHsX; IMPHU I3TOM JaBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U
3alMChIBATh €r0 MaTEMaTUYECKOE BbIPAKEHUE;

- OOBSICHATH (PU3UYECKHUE TMPOIECCHl U CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyallUd NPaKTUKO-OPUEHTHUPOBAHHOI'O XapaKTepa: BbISABIATh HPUUYUHHO-CIIECICTBEHHBIE
CBSI3U, CTPOUTH OOBSICHEHHE M3 2-3 JIOTMYECKHX IIaroB € OIMOpOoMl Ha 2-3 HU3y4YEHHBIX
CcBOMCTBa (PU3NYECKUX SIBJICHUH, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEI;

- pemiatb pacd€THBIE 3a7add (ONMHpAOIIHEcss Ha CUCTEeMy U3 2-3 ypaBHEHHH),
HCIIOJB3Ysl 3aKOHBI M (OpPMYJIbl, CBSA3bIBAIOIIME (PU3NUYECKUE BEJIIMYMHBI: Ha OCHOBE
aHaJIM3a yCJIOBUS 3aJ1a4M 3alUChIBATh KPATKOE YCJIOBHE, BBIABIISTH HEJOCTAIOIINE UM U30bI-
TOYHBIE JITaHHbIE, BBIOUPATh 3aKOHBI U (OPMYJIbl, HEOOXOIUMBIE JJISI PEIIEHUs], TPOBOIUTH
pacy€Thl M OLIEHUBATh PEATUCTUYHOCTD MMOJIy4E€HHOTO 3HaUeHUs (PU3NUECKON BEIIMYHHBI;

- pacrno3HaBaTh OPOOJIEMBI, KOTOPHIE MOXXHO PEIINUTh IMPU IOMOIIU (PUZUUECKUX
METOJO0B; HMCIOJIb3ysl ONHWCAHUE HMCCIENOBAHMS, BBIIEIATh MPOBEPSEMOE MNPEATIONIONKEHUE,
OLICHMBATh IMPAaBUIBHOCTh TMOpPsAJIKA TPOBEJACHMS  HCCIEAOBaHMs, J€JaThb  BbIBOJBIL,
HMHTEPIPETUPOBATH PE3yJIbTaThl HAOJIIOJIEHUH U ONBITOB;

- OPOBOJUTH ONBITHI IO HAOMIOACHUIO (U3NYECKUX SBJICHUNH WM (UHUECKUX
CBOMCTB Ten (WM3ydyeHHE BTOpOro 3akoHa HbIOTOHa, 3aKOHA COXpaHEHHUs DJHEPIUH;
3aBUCUMOCTb IepuoJia KojaeOaHWil NPY>KUHHOIO MasiTHUKa OT MacChl Ipy3a M KECTKOCTH
MPYyXUHBl W HE3aBUCUMOCTb OT AaMIUIUTYJbl MaJbIX KoJieOaHUW; MpsIMOJIMHENHOe
pacrpocTpaHeHUE CBeTa, pasjoKeHHue Oeloro cBeTa B CHEKTp; H3yUYEeHHE CBOMCTB
M300pakeHUs B TDIOCKOM 3€pPKaJie U CBOMCTB M300pa)kKeHUsI MpeaMeTa B COOUPAIOIISH JIMH3E,
HaOJII0/IEHUE CIUIONIHBIX M JIMHEMUYaThIX CHEKTPOB H3JIYUYEHHs): CaMOCTOSITEIBHO CcOOMpaTh
YCTaHOBKY M3 MU30BITOYHOTO HabOpa 000pyA0BaHUSI; OMMUCHIBATH XOJ[ OMBITA U €T0 PE3yJIbTaThI,
($hopMyIHpOBaTH BHIBOABL,

- MPOBOJMUTH IPHU HEOOXOJUMOCTH CEPHUI0 MPSIMBIX H3MEPEHMH, OmpeAeisis cpeliHee
3HaAYeHHEe Hu3MepsAeMOM  BeauuyuHbl ((POKYCHOE paccTOsiHHUE coOuparomeid  JIUH3bI);
000CHOBBIBATh BBIOOP CIIOCOOA M3MEPEHUS/U3MEPUTEIBLHOTO MpUOopa;

- IPOBOJUTH HCCIIEOBAaHME 3aBUCUMOCTEH (PU3MUECKHUX BEJIWYMH C HCIIOJIb30BAHUEM
MPSIMBIX U3MEPEHUN (3aBUCHMOCTH IyTH OT BPEMEHM IPU PABHOYCKOPEHHOM JBM)KEHUU 0O€3
HayaJbHON CKOpPOCTH; MepHoja KoJIeOaHMI MaTeMaTH4YeCKOro MasiTHUKAa OT JUIMHBI HHUTH;
3aBUCHMOCTH yIjla OTpa)K€HHs CBeTa OT YyIJla NaJeHus U yIyla INpeJoMJIeHUs OT yria
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MajieHus1): TIaHUPOBaTh MCCIIEIOBAHUE, CAMOCTOATENBLHO COOUPATh YCTAaHOBKY, (DMKCHUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCHUMOCTH (DM3WYECKUX BEJIMYMH B BUJIE TaOIUIl U rpadHKoOB,
JleNlaTh BBIBOJIBI IO Pe3yJIbTaTaM HCCIIEIOBAaHUS;

- MPOBOJUTH KOCBEHHBbIE H3MEpPEeHUsT (PU3NUYECKUX BEIUYHUH (CpeaHsisi CKOPOCTh U
YCKOpPEHHE Tejla MPHU PaBHOYCKOPEHHOM JIBUKEHHUHU, YCKOPEHHE CBOOOJHOrO MajeHUs,
)KECTKOCTh MPYXKUHBI, KOAX(P(PUIIMEHT TpPEeHUSI CKOJILXKEHHUs, MEXaHWdeckas padora u
MOIIIHOCTb, YacTOTa U IepHoJ KoJeOaHHMM MaTeMaTH4YeCKOIro M MPY>KUHHOTO MasiTHUKOB,
ONTHYECKasl CHJIa COOMpAroIIeii JIMH3bI, PAJUOAKTUBHBINA (DOH): MIIAHUPOBATh MU3MEPCHUS;
cobupaTh OAKCIEPUMEHTAIbHYIO yCTAaHOBKY U  BBINOJHATH HW3MEpPEHHs, CIeays
MPEeI0KEHHON MHCTPYKIIMU; BBIYUCIATH 3HAYCHHE BEJIWYMHBI UM aHAJIW3UPOBATH
MOJIyYE€HHBIE PE3yIbTAaThl C YUETOM 3aJIaHHOU MOTPENIHOCTH U3MEPEHUI;

- coOmojaTh mNOpaBUiia TEXHUKH Oe3omacHOCTH Tmpu pabore ¢ s1abopaToOpHBIM
000pyI0BaHUEM;

- pa3nuyaTh OCHOBHBIE MPU3HAKU U3YUYEHHBIX (DU3UYECKUX MOJIEJICH: MaTepuaibHasI
TOYKa, aOCOJIIOTHO TBEPAOE TEJIO, TOUYEYHBIM HCTOYHUK CBETa, Jyd, TOHKas JIUH3a,
IUTaHEeTapHAas MOAEIIb ATOMA, HyKJIOHHAsI MOJEIIb aTOMHOTO SI/Ipa;

- XapaKTepu30BaTh IPHUHIMUIIEI JIEHCTBUS HW3YYCHHBIX IPHOOPOB U TEXHUYECKHX
YCTPOMCTB C OIMOPOH Ha UX OMHUCAHUA (B TOM YHCIIE: CIIUAOMETP, JATYHUKH TIOJIOKEHUS,
paccTosiHUS M YCKOpPEHHUs, PAaKeTa, dXOJIOT, OYKH, MEPUCKOI, (GoToamnmapar, ONTHISCKHE
CBETOBO/IbI, CIIEKTPOCKOII, JIO3UMETP, KaMepa BuibcoHa), HCHOJb3Ysl 3HAHUSI O CBOMCTBaxX
(bu3mUecKuXx SIBJICHUN U HEOOXOIMMbIe (PU3UYSCKUE 3aKOHOMEPHOCTH;

- HWCIIOJIb30BaTh CXEMbl W CXEMAaTHYHbIE PHUCYHKH W3YYCHHBIX TEXHHUYECKUX
YCTPOMCTB, U3MEPUTEIIbHBIX NPUOOPOB M TEXHOJOTUUECKHUX MPOILECCOB IIPU PELICHUU
y4eOHO-IIPaKTUYECKUX 3a/Ja4; ONTUYECKHE CXEMBI ISl TMOCTPOCHUS H300paKeHUU B
ILUIOCKOM 3epKajie U coOuparolieit JTuH3e;

- TNPUBOIWUTH TPHUMEPB/HAXOAUTH HHPOPMAIMIO O TPUMEpax MPAKTUYECKOTO
WCIIOJIb30BaHUs (PU3UYECKUX 3HAHWN B MOBCEAHEBHOW XKU3HH sl 0OecriedeHns 6e301acHOCTH
npu oOpalieHuu ¢ npudopaMu M TEXHUUYECKHUMH YCTPOHCTBAMM, COXPAHEHUS 3/I0pPOBbs U
COOJTFOICHUST HOPM DKOJIOTHUYECKOT0O TOBEJICHUS B OKPYIKAIOIIEH cpeae;

- OCYILIECTBJIATh MOUCK HH(MOpManuM (HU3NUECKOTO coaepkaHUs B ceTu MHTepHeT,
CaMOCTOSITEIbHO  (POPMYJIMPYsT TMOUCKOBBIM 3ampoc, HAXOAUTh IIyTH OIpeeIeHUs
JIOCTOBEpPHOCTU  TOJIy4E€HHOWM HWHGPOpPMAIIMM Ha OCHOBE WMECIOIIUXCS 3HAHUH |
JIOTIOJTHUTEIIbHBIX HCTOYHUKOB;

- HCMOJIB30BaTh IPH BBIINOJIHEHWHM Y4YEOHBIX 3aJlaHUM Hay4YHO-HOIYJISIPHYIO
maTepaTypy (GHU3HMYECKOTO COJIEpIKaHWs, CIPAaBOYHBIE MaTepHalibl, PECypChl CETH
HNuTepHer; BiajieTh NpUEMaMi KOHCIIEKTHPOBAaHUS TEKCTa, IpeoOpa3oBaHusi HHPOpMaLIMU
W3 OJTHOI 3HAKOBOW CHUCTEMBI B JPYTYIO;

- CO3/1aBaTh COOCTBEHHbIE MUCBMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE MH(pOpMAIUU
13 HECKOJIBKMX UCTOYHUKOB (PU3MUECKOTO COAEPKaHMs, IyOIUYHO MPEICTABIATh PE3yJIbTaThl
MMPOCKTHONW WJIM HWCCIIEIOBATEIIbCKON JEATETbHOCTH;, TPH JTOM TPAaMOTHO HCIIOIb30BaTh
M3YUYEHHBIH TOHATHUHHBIN ammapar HM3y4aeMoro pas- jaeina (QU3MKA M CONPOBOXKIATh
BBICTYIUUICHUE TIPE3CHTAIMEl ¢ YIETOM OCOOCHHOCTEH ayIUNTOPHUU CBEPCTHUKOB.
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TEMATHYECKOE TIJIAHUPOBAHMUE 7 kiacc (68 u)

TemaTuueckuii
0JI0K, TeMa

OcHOBHOE coep:KaHue

OcHOBHBIE BUbI 1eATEJIbHOCTH yUammxcsi (Ha
YPOBHE Y4eOHBIX 1eiiCTBHI)

Paznea 1. ®usuka n

€€ poJib B MO3HAHUM OKPY:Kawoiero mupa (6 1)

Pu3nka — Hayka
o npupoje (2 4)

®dusuka — HayKa o
npupoje. SABneHus
npupobl. Pusnueckue
SIBJICHUS:

BrisiBnenue paznuuuii Mexay GU3nIeCKUMHA
U XUMHYECKUMHU ITpeBparnenusimu (MC-
XUMMUSA).

Pacno3znaBanue u kiaccudukamnus

MEXaHUYECKUE, (bu3nuecKux SABJICHUI: MEXaHUYECKHUX,
TEIUIOBBIE, TEIUIOBBIX, DJIEKTPUYECKUX, MAarHUTHBIX U
3JIEKTPUYECKUE, CBETOBBIX.
MarHHuTHbIE, cBeTOBble, | HaGmroneHue u onucanue pusndeckux
3BYKOBBIE SIBJICHUU
dusnueckue dusnyeckue BeanuuHbl. | OnpenencHue LEeHbl JEICHUs Kb
BeJIMYMHBI (2 4) HN3mepenue M3MEPUTENBHOTO TIpudopa. I3mepenue

(pr3rYecKuxX BEITUYUH.
dusznyueckue mpudOPHI.
Ilorpentnocts
U3MEPEHUN.
MexnyHapoaHas
CHUCTEMA €OUHUIL

JIMHEUHBIX Pa3MEPOB TE€I U MPOMEKYTKOB
BPEMEHH C YYETOM IOI'PEIIHOCTEMN.

H3mepenune o0bEéMa KUIAKOCTH U TBEPIOTO
Tena.

HN3mepenue temneparypbl pU ITOMOIIU
KHUJIKOCTHOTO TEPMOMETpPA U JaTYnUKa
TEeMIIepaTyphbl.

BrInonHeHne TBOPUECKUX 3aJaHUM 10 MOUCKY
CIOCOOO0B M3MEPEHUST HEKOTOPHIX
(bm3ndeckux XapaKTEpUCTHK, HATIPUMEP
pa3MepoB MajIbIX OOBEKTOB (BOJIOC,
MMPOBOJIOKA), YAATIEHHBIX 0O0BEKTOB, OOIBIITNX
pacCTOSIHUM, MaJIbIX HPOMEXKYTKOB BPEMEHH.
OO6cyxaeHue npeajiaraéMaIx Crioco0oB.

EcrecrBenno-
HAYYHBII METOJ
no3Hanus (2 4)

Kaxk ¢pusuka u apyrue
€CTECTBCHHBIC HAYKH
U3Y4aroT IPUPOITY.
EcrecTBeHHO-Hay4YHBIN
METOJ NO3HAHUS:
HaOII0IcHHE,
MOCTAaHOBKA HAYYHOTO
BOITPOCA, BBIIBHKCHUC
TUTIOTE3, DKCTIEPUMEHT
10 TIPOBEPKE THUTIOTE3,
OOBSICHECHHE
HaO0JIrO1aEMOTO
sBiieHUsA. OnucaHue
(prznyeckux siBICHUM C
IOMOILBIO MOJEIEeH

BriBrskeHHE THITOTE3, OOBSCHSAIOIINX
MIPOCTHBIC ABJICHUA, HAITPUMCEDP!:

-[IOYEMY OCTaHaBJIMBAETCS JBMXKYILEECS 110
TOPU30HTAJIBHON MOBEPXHOCTH TEJIO;

-[I0YEMY B )KAPKYIO IIOrOy B CBETJION
OJICKJIE IPOXJIATHEH, YEM B TEMHOIM.
IIpennoxkeHre cnocoOOB MPOBEPKHU THIIOTES.
IIpoBenenue ncciae0BaHus MO MPOBEPKE
KaKOH-IM0O0 TUIOTE3bl, HAIPUMED: JAJIBHOCTh
mosiéra MapuKa, MyHnieHHOr0 TOPU30HTAIBHO,
TeM OoJibIlle, UeM OO0JIbIIIe BBICOTA ITyCKa.
ITocTpoeHune mpocreMmmx mozaesneun
¢usnyeckux sBiIeHUH (B BUJIE PUCYHKOB WIIU
CXEeM), HanpuMep IaJIeHue MpeaMeTa;
NPSAMOJIMHEWHOE pACIIPOCTPAHEHHUE CBETA.

Paznen 2. IlepBoHayajibHble CBeJleHUsI 0 cTPpoeHuH BemiecTBa (5 )

Crtpoenue
BemecTBa (1 1)

ATOMBI U MOJIEKYJIbI, UX
pa3mepbl. ONbITHI,
JIOKa3pIBallUE
JTUCKPETHOE CTPOCHUE
BEILIECTBA

HaOmroieHre U MHTEpIpeTanusi OnbITOB,
CBU/ICTEIBCTBYIOIINX 00
aTOMHO-MOJIEKYJIIPHOM CTPOCHHUH BEIIECTBA:
OTIBITHI C Pac- TBOPEHUEM PA3TUIHBIX
BEIIECTB B BOJIE.

OreHka pa3MepoB aTOMOB M MOJIEKYJT C
MCIIOJIb30BaHuEM (POTO- Tpaduii, MOITydEeHHBIX
Ha aTOMHOM CHJIOBOM MHKpockorne (ACM).
OrnpeneneHue pa3MepoB MAJIBIX Tell




JIBU:KEeHME
M B3auMoO/IelicTBHE

YacTull Belecrsa
(2 9)

JIBM>KeHHe YacTHI]
BenlectBa. CBsi3b
CKOPOCTH JIBHXKECHUS
Y4acTHIL C
TeMIIEpATypOil.
bpoyHoBckoe
nBwxkeHue. Jubdysus.
B3aumoneiicTBue
YacTHIl BEIIEeCTBA:
MPUTSKEHUE U
OTTaJIKUBAaHUE

HaGmonenne u o0bsicHeHHE OPOYHOBCKOTO
JIBIDKCHUS U sIBICHUS TP PY3UH.
[IpoBeneHne u OOBSICHEHNE ONBITOB I10
HaOII0JICHUIO TEIJIOBOTO PACIIMPEHUS ra30B.
[IpoBeneHne U OOBSICHEHHE OIBITOB IO
0OHAPYKEHUIO CHJIMOJICKYJISIPHOTO
MPUTSDKCHUS U OTTAIKUBAHUS

ArperaTtHble
COCTOSTHUS
BemlecTBa (2 1)

ArperaTHble COCTOSIHUS
BEILIECTBA: CTPOCHUE
ra3oB, JKHIKOCTEH U
TBEPABIX
(KpHUCTATITUYECKHUX ) TEII.
B3aumocBs3p Mexay
CBOICTBaMHU BEIICCTB B
pa3HbIX arperaTHbIX
COCTOSIHHUSAX U UX
aTOMHO-MOJIEKYJIIPHBIM
CTPOEHUEM.
Oco0eHHOCTH
arperaTHbIX COCTOSIHUI
BOJIbI

Onucanue (C UCIIOJIB30BAHUEM IIPOCTHIX
MOJIeJIeii) OCHOBHBIX Pa3JIMuMil B CTPOCHUU
ra3oB, »KHUJIKOCTE€N U TBEPIBIX TEI.
OOBsicHeHHE MaJION COKUMAEMOCTH
JKUAKOCTEH U TBEPABIX TEJI, 0OJIBIION
C>)KMMaeMOCTH T'a30B.

OObsicHeHHne coxpaHeHus (HOpPMBI TBEPABIX TeEI
Y TeKy4eCTH >KUIKOCTH.

IIpoBeneHue oNbITOB, JOKA3BIBAIOIINX, YTO B
TBEPIAOM COCTOSIHUM BOJIbI YaCTHUIIBI
HaXOJSATCS B CPEAHEM JaJIbIlie JIPYyT OT JIpyra
(TIOTHOCTH MEHBIIIE), YEM B KHJIKOM.
YcTaHOBIICHUE B3aMMOCBSI3H MEXKTY
OCOOEHHOCTSIMU arperaTHhIX COCTOSIHUM BOJBI
U CYIIECTBOBAHUEM BOAHBIX opraHu3moB(MC
— OwmoJtorusi, reorpadms)

Paznen 3. /IBu:kenne

u B3aumojeiictBue Tea (21

1)

MexaHunueckoe
aBukeHue (3 1)

MexaHnueckoe
JIBHYKEHUE.
PaBHOMEpHOE 1
HEpPaBHOMEPHOE
nBuxkeHne. CKopocTb.
Cpennsis CKOpOCTh IIpU
HE PABHOMEPHOM
nBUXKeHUH. Pacuér mytu
U BPEMEHU JIBUKEHUS

HccnenoBanne paBHOMEPHOIO ABUKEHUS U
OIIPENICJICHHE €roIPU3HAKOB.

HaOmroieHre HepaBHOMEPHOT'O JIBHXKEHUS U
OIIpENIeJICHHE €ro OTIUUYNNA OT PABHOMEPHOIO
JIBUKEHHSI.

Pemenue 3amad Ha ompeniesieHUE IyTH,
CKOPOCTH M BPEMEHU PABHOMEPHOTO
JBUXKCHUS.

Amnanu3 rpaMKOB 3aBUCUMOCTH ITyTH U
CKOpPOCTH OT BPEMEHHU

HNuepuus, macca,
IUIOTHOCTH (4 4)

SIBneHue nHepLUUH.
3aKOH MHEPLUH.
BzaumoaeiictBue Ten
KaK MpUYUHA U3MEHEHUS
CKOPOCTH ABUKEHUSA
TeJl.

Macca kak mMepa
WHEPTHOCTHU TEJIA.
IImoTHOCTS BelecTBa.
CBSI3b IIJIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B
eqUHUIEe 00BEMa
BEIIIECTBA

OOBsicHEeHHE U TIPOTHO3UPOBAHUE SIBJICHUH,
00YCJIOBJIICHHBIX HHEPIIUEH, HAITPUMEP: YTO
MPOUCXOJAUT IPU TOPMOKEHUU UIIU PE3KOM
MaHeBpe aBTOMO6I/IJ'I$I, HOquy HCBO3MOXHO
MTHOBEHHO IPEKPATUTH IBHKEHHUE HA
BEJIOCUIICAE MJIN CaMOKaTe | T. 1.
[IpoBenenre u aHaau3 OMBITOB,
JEMOHCTPUPYIOIUX U3MEHEHUE CKOPOCTHU
JIBUKCHUS TeJla B pe3yJbTaTe JICHCTBUS Ha
HEro APYTHUX Tell.

Pemenue 3agau Ha onpeneneHre Macchl Tena,
ero 00béMa M IIJIOTHOCTH.

[IpoBenenue u aHaaIu3 ONBITOB,
JICMOHCTPUPYIOIIHUX 3aBUCUMOCTh U3MEHECHUSI
CKOPOCTH T€Jia OT €ro MaccChl MpHU
B3anMMOJIelicTBUH Tell. MI3MepeHne Mmacchl




TeJja pa3IudHbIMU criocobamu. OnpeeneHne
IIJIOTHOCTHU TCJIa B pGSYJII:TaTe I/I3MepeHI/IH cIro
maccel 1 00béMa

Cuaa. Buasl e
(14 )

Cuna kak
XapaKTEepUCTHUKA
B3auMOACHCTBUS TEII.
CuJa yripyroctu u
3akoH I'yka. I3mepenue
CHJIBI C TIOMOIIBIO
JMHaMomeTpa. ABieHue
TITOTCHUS U CHUJIa
Tsokectu. Criia TSHKEeCTH
Ha Jpyrux IJjiaHeTax.
Bec texa. HeBecoMoCTs.
CrnoxeHue cHill,
HampaBJICHHBIX 1O
OJTHOM TIPSIMOM.
PaBHOzelcTByIOIAS
cui. Cuiia TpeHus.
TpeHue CKOJIbXEHUS U
TpeHue nokos. Tpenue B
MPUPOJIE U TEXHUKE

N3yuenue B3anMMOJCUCTBUS KaK MPUYUHBI
W3MEHEHUSI CKOPOCTHTENA UJIH €ro
nedopmarmu.

Onucanue peajabHbIX CUTyalul
B3aUMOJICHCTBUSA TEJ C IOMOIIBIO MOJIEIEH, B
KOTOPBIX BBOJAUTCS MOHATHE U U300paKeHne
cuiibl. 3ydyeHune cuibl ynpyrocTu.
HccnenoBanue 3aBUCUMOCTH CUJIBI YIPYTOCTH
OT YJUIMHEHUS PE3UHOBOIO LIHYpa UJIU
MPYKUHBI

(c mocTpoeHuem rpaduka).

AHanu3 NpakTUYECKUX CUTyalul, B KOTOPBIX
MPOSIBISICTCS JIEUCTBUE CUJIIBI YIIPYTOCTH
(ynpyrocTts Msiua, KPOCCOBOK, BETOK IepeBa U
7p.).

AHanu3 cuTyalyii, CBSI3aHHbBIX C SBJICHUEM
TsaroreHus. OO0bsICHEHHE OPOUTAITBLHOTO
JIBUYKEHHUS TIJIAHET C UCIIOJIb30BAHUEM SIBICHUS
TSATOTEHUs U 3akoHa uHepunu (MC —
actpoHoMmusi). I3MepeHue Beca Tena ¢
MoMoIIpI0 TuHaMomeTpa. OO0CHOBaHUE ATOTO
cnocoba u3MepeHus.

AHanu3 U MOJIEIUPOBAHUE SIBICHUS
HEBECOMOCTH. DKCIIEPUMEHTAILHOE
MOJIyY€HHUE MpaBuiia CJIOXKEHUS CUJL,
HampaBJIECHHBIX BJOJb OJTHOU MPSIMOM.
Ornpenenenue BeIMYNHBI PABHOIEHCTBYIOIIEH
CHIL.

H3yueHue cuibl TPEHUS CKOJIBXXEHUS U CHITBI
TPEHUSI TTOKOSI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS OT
BECa TeJau CBOMCTB TPYLIUXCS
IMOBEPXHOCTEM.

AHanu3 NpakTUYECKUX CUTYyaluid, B KOTOPBIX
MPOSIBISIETCS JEUCTBUE CUJIBI TPCHUS,
HCIIOJIB3YIOTCS CIIOCOOBI €€ YMEHbBIIEHUS WU
yBeIU4YeHHs (KaTaHWE Ha JIbIKaX, KOHbKaX,
TOPMOKEHHUE aBTOMOOWJISI, UCITOJIb30BaHUE
MMOAIIUITHUKOB, MJIaBAHUE BOJTHBIX JKUBOTHBIX
u ap.) (MC — OGuomnorus).

Pemenue 3anau ¢ ucnosib3oBaHueM GopMy
JUIsL pacuéra CUJIBITSIKECTH, CUJIbl YIPYTOCTH,
CHJTBI TPEHUS

Pasznen 4. /laBiaenue

TBEPABIX TeJl, dKUIAKOCTEH H

ra3oB (21 )

JdaBaenmue.
Ilepenaua
AaBJIEHUSA
TBEPABIMH TeJIAMH,
KUAKOCTSMM H
razamu (3 1)

JlaBnerane. CnocoObI
YMEHBIIECHUS U
YBEJIMYCHUS JaBIICHUS.
JlaBienue raza.
3aBUCHUMOCTD JAaBJICHUS
razaor oobémMa u
Temreparypsbl. [lepenaua

AHanu3 1 00bSICHEHHE ONBITOB U
MPAKTHYECKUX CUTYAIHH, B KOTOPBIX
MNPOSIBJISIETCS CUJIa TaBJICHUS.

O6ocHOBaHUE CTIOCOOOB YMEHBILICHUS U
yBeJIMYEeHUs AaBiieHus. 3yueHue 3aBUCUMOCTH
JIaBJICHUS ra3a oT 00bEMa U TEMIIEpPaTyPhI.
H3yuenne ocobeHHOCTEH nepenadyu JaBICHUS




JIABJICHUST TBEPABI- MU
TEJIaMH, JKUAKOCTSIMH U
razamu. 3akoH Ilackans.
ITaeBMaTnyueckue
MalIUHEI

TBEPABIMU TEJIAMU, )KUJIKOCTSIMHU U Ta3aMHU.
OO6ocHOBaHUE Pe3yJIbTATOB OMBITOB
OCOOEHHOCTSIMU CTPOEHUSI BEIIECTBA B
TBEPAOM, KUIKOM

1 ra3000pa3HOM COCTOSIHUSIX.
DKCNEpUMEHTAIBHOE J10Ka3aTEJIbCTBO 3aKOHA
ITackansi. Pemienue 3agay Ha pacyéT
JIaBJICHUS TBEPJIOTO TEJIa

JlaBaeHue
skuakoctu (5 u)

3aBUCUMOCTD JABJIEHHUS
JKUJIKOCTH OT TITyOMHBI
norpy>xenus. ['mapocra-
TUYECKHUU MapagoKc.
CooOlmiaromuecs
COCYIBbI.
I'mapaBanyeckue
MEXaHU3MBI

HccnenoBanne 3aBUCUMOCTH JaBJICHUS
JKUJIKOCTH OT TITyOUHBI MOTPYKEHUS U
IUIOTHOCTH YKUIKOCTH.

Habmronenne u o0bsicHeHHE
THAPOCTATHYECKOTO TapajJoKCaHa OCHOBE
3akoHa [lackans.

H3ydenne cooOmarnmuxcs CoCy10B.
Pemenue 3amau Ha pacy€r 1aBIeHUSA
KUIKOCTH. OOBSICHEHHE MPUHIININA JCHCTBHS
THUIPABIMYECCKOrO Ipecca.

AHanu3 1 00bSICHEHHUE MPAKTUICCKUX
CHUTYAIUi, TEMOHCTPUPYIOIIHNX MPOSIBIICHUE
JTaBJICHHSI )KUIKOCTH U 3aKkoHa [Tackaits,
HarpuMep MPOIECCOB B OpraHU3ME MPH
r1y0okoBogHOM HEIpsiHUM (MC — Guosorus)

AtmocdepHoe
nasJenne (6 1)

Atmocdepa 3emitu u
aTMocdepHoe JaBJICHHUE.
IIpuunnbl
CYIIECTBOBAaHUS
BO3JIYIIIHON O00JIOUYKH
3emiu. OnbIT
Toppuuennn.
HN3mepenue
atMoc(hEepHOTro
JTaBJICHUS.

3aBUCHMOCTh
aTMOC(EpPHOI0 1aBICHUS
OT BBICOTHI HaJl ypOBHEM
Mops. [Tpubops! s
u3MepeHus: atMochepHo-
IO JIaBJICHUSI

DKcHepuMEeHTaJIbHOE OOHApY)KEHUE
aTMOC(EpPHOIo JIaBJICHUS. AHAJIN3 U
OOBSCHEHHUE OIBITOB U MPAKTHYSCKUX
CUTyallui, CBSI3aHHBIX C JeHCTBUEM
aTMOCc(EpPHOTO TaBJICHUS.

OOBsicHeHHEe CyIIECTBOBaHUS aTMOC(hEphl Ha
3emMJie 1 HEKOTOPBIX IJIaHETaX UJIH €€
OTCYTCTBUS Ha Apyrux mianertax u Jlyne (MC
— reorpadusi, acTpPOHOMHUS).

OOBsicHeHHE W3MEHEHHUs MIJIOTHOCTH
aTMOC(hepbl ¢ BEICOTOM M 3aBUCHUMOCTH
aTMOC(EpHOTO JTaBJIEHUS OT BHICOTHI.
Pemenue 3amau Ha pacué€r atMocepHOTO
nasieHus. M3yyeHue ycTpoicTsa
OGapoMeTpa-aHepouia

HeiictBue
JKHIKOCTH M rasa
HA NOIPYKEHHOE B
HHUX TeJ10 (7 1)

JlelicTBHE )XKUJIKOCTH U
rasza Ha Morpy>KEHHOE B
HHX TeJIO.
BriTankuBaromias
(apxumenoBa) cuia.
3akoH Apxumena.
IlmaBanue Teo.
Bo3nyxonnaBanue

DKcnepuMeHTaJIbHOEe OOHapyKeHUE NeNCTBUS
JKMIKOCTH M ra3aHa IOTPYKEHHOE B HUX
TEJIO.

OnpeneneHne BHITAIKUBAIOIIEH CUJIbI,
JICUCTBYIOILIEH Ha TEJIO, IOTPY)KEHHOE B
JKUJIKOCTb.

IIpoBenenue u o6Cyk JI€HUE OIBITOB,
JIEMOHCTPUPYIOIIHUX 3aBUCUMOCTD
BBITAJIKUBAIOIIIEN CHJTBI, ACHCTBYIOIIEH Ha
TEJO0 B KUJKOCTH, OT 00BbEMaA
MOTrpY>XKEHHOM B )KUJIKOCTh YaCTH TEJIaU OT
IUIOTHOCTH JKHUJIKOCTH.

HccnenoBanue 3aBUCUMOCTH BECa Tella

B BOJIC OT 00BEMATIOTPYKEHHOM B
JKAKOCTh YaCTH TeJa.

Pemenue 3aga4 Ha IpUMEHEHNE 3aKOHA




ApxuMena U yCI0BUs [IJIaBAHUS TEIL.
KonctpyupoBanue apeoMerpa uiu
KOHCTPYMPOBAHUE JOAKH U ONPENCICHHE €€
rpy30M0AbEMHOCTHU

Paszjnen 5. Pa6ora u MomuocTs. Jueprus (12 u)

PaGora n
MOIIHOCTH (3 1)

Mexanuueckas padbora.
MoiHOoCTE

ODKCIIEpUMEHTAJILHOE ONpPECIICHUE
MEXaHUYECKON pabOThl CUJIBI TSKECTH MPHU
MaJICHUM TeJla U CUJIbl TPEHUS NPU
pPaBHOMEPHOM [IEPEMEIICHUU Tea I10
FOPU30HTAJILHOW MOBEPXHOCTH.

Pacuér momHoCcTH, pa3zBUBaeMoOM Mpu
noabEMeE 110 JIecTHULIE. Pemenue 3ana4 Ha
pacué€T MexaHHu4ecKoi paboThl U MOIIHOCTH

IIpocreie
Mexanu3Mmbl (5 4)

IIpocThie MEXaHU3MBI:
peryar, 6J10K, HaKJIOHHAs
miockocTk. [IpaBuio
paBHOBECHS pblyara.
IIpumenenne npasuia
paBHOBECHs pblyara K
0J10Ky. «30510TOC
MPaBUJIO» MEXAHUKH.
KIIJI opocTteix
MexaHu3MoB. [IpocTeie
MEXaHU3MBbI B OBITY U
TeXHUKe. Pbluaru B Tese
YyeJoBeKa

OrnpeneneHue BBIUTPHILIA B CUIIE IPOCTHIX
MEXaHU3MOB HAaIIpUMEpE phlyara,
MMOIBM>KHOTO ¥ HETOJABHKHOTO OJIOKOB,
HAKJIOHHOM INIOCKOCTH.

HccnenoBaHue ycioBUsl paBHOBECHUS
pbryara. OOGHapyKeHUe CBONCTB

MPOCTBHIX MEXAHU3MOB B Pa3JIMYHbBIX
WHCTPYMEHTaX U IPUCTIIOCOOICHUAX,
HCIIOJIB3YEMBIX B OBITY

1 TEXHHUKE, a TAK)KE B )KUBBIX OpraHU3Max
(MC — Ouomnorus). DkcnepuMeHTaIbHOE
JI0Ka3aTeJIbCTBO PaBEHCTBA pabOT Npu
NPUMEHEHNH MPOCTHIX MEXAHU3MOB.
Omnpenenenue KIIJ| HakTOHHOM TJIOCKOCTH.
Pemenue 3aa4 Ha IpUMEHEHHE ITpaBUIIA
paBHOBecus ppryara nHa pacuér KIIJ{

Mexannueckasi
Heprus (4 u)

Kunernueckas n
MOTEHLMAJIbHAS
sHeprus. [IpeBpamenue
OZHOI'0 BHJA
MEXaHU4YECKOW SHEPTUH
B Jpyrou. 3aKkoH
COXpaHEHHUs U
U3MEHEHUs DHEPIUU B
MEXaHUKe

DKCIepUMEHTAIBHOE OTPEICIICHHE U3MEHEHUS
KUHETHUYECKOW M MOTEHIINATbHOU SHEPTUU
TeJia IPH €ro CKaThIBAaHUHU 110 HAKIIOHHOH
TLUTIOCKOCTH.

DopMyIHMpOBaHNE HA OCHOBE HCCIICIOBAHMS
3aKOHA COXpPaHEHMS MEXaHUYE€CKOU YHEPTHUH.
OOGcy>xaeHne rpaHull MPUMEHUMOCTH

3aKOHA COXPAaHEHUsI PHEPTHUU.

Pemenue 3aau ¢ UCMoOabp30BaHUEM 3aKOHA
COXpaHEHHS YHEPTUU

Pe3epBHoe Bpems (3 u)

HUToro: 684

8 kiacc (68 u)

Temarnueckuii 0JI0K,
TEMbI

OcHoBHOE cofiepKaHue

OcHoOBHbIE BU/IbI 1eATEJbHOCTH YYaUIUXCH (HA
YPOBHeE Y4eOHbIX JIelicTBHIA)

Pasznea 6. TemioBbie

siBJieHHs1 (28 1)

Crpoenne n
CBOIiCTBA BellleCTBA
(7 9)

OCHOBHBIE TT0JIOKEHHUS
MOJIEKYJISIPHO-KUHETHYE
CKOU TEOPUU CTPOCHHUS
BEIIICCTBA.

Macca u pazmepsl
aTOMOB U MOJIEKYJI.
O1IBITHI,
HOATBEPKAAIOIINE
ocHoBHBIE ITonoxeHUs

Habnronenne u uHTEpNpeTaus OIMbITOB,
CBHUAETEIBCTBYIOIINX

00 aTOMHO-MOJEKYJISIPHOM CTPOCHUHU
BEILIECTBA: OIBITHI C pac-

TBOPEHUEM PA3JIMYHBIX BELIECTB B BOJE.
Pemenue 3agad 1mo oeHUBAHHUIO KOJIMYECTBA
aTOMOB WJIM MOJICKYJI B €IMHUIIE 0OBEMA
BCILIECTBA.

AHaln3 TEeKCTa APEBHUX ATOMHUCTOB




MOJIEKYJISIPHO-KUHETHYE
CKOM

Teopur. Moaenu
TBEPAOTO, KUJIKOTO U
razoo0pa3HOTO
COCTOSIHMH BENIcCTBA.
Kpucraminueckue u
amopdHBIE TBEPIBIE
Tela

O0BsicHEHNE CBOUCTB
rasosB, JKHIKOCTCH 1
TBEPBIX TEJI HA
OCHOBE IOJIOKEHUN
MOJIEKYJISIPHO-KUHETHY
€CKOU TEOPHH.
CMmayuBaHHE U Ka-
NWUISPHBIC SIBJICHUS.
TemnoBoe pacmupeHue
U coKaTHe

(manpumep, pparmenTa

noaMel JIykpenus «O npupone Belen») ¢
U3JI0KeHHEM 0OOOCHOBAaHUN aTOMHOM
ruIoTessl (cMpicioBoe yTeHue). OneHka
yOeIUTEeIbHOCTU ATUX O0OOCHOBAHUU.
OOBsicHeHHEe OPOYHOBCKOTO JIBVIKCHUS,
sBieHUs] TUQPDY3UU U pa3Iudui MeX1y HUMU
Ha OCHOBE IIOJIOKECHUM
MOJIEKYJISIPHO-KMHETUYECKOU TEOpUH
CTPOEHUSI BEIIECTBA.

OOBbsicCHEHHE OCHOBHBIX Pa3JIMYHi B
CTPOECHMH I'a30B, KUIAKOCTEU U TBEPABIX TEI C
HCIIOJIB30BAHUEM IOJIOKEHUMN

M OJIEKYJIIPHO-KUHETUYECKOU T€OpUU
CTPOEHMUS BEILIECTBA.

[IpoBenenre ONBITOB MO BHIPAIIMBAHUIO
KpPHUCTAJUIOB MMOBAapE€H- HOM COJIM MJIM caxapa.
[IpoBenenre u OOBSICHEHHUE OIBITOB,
JIEMOHCTPUPYIOIIMX KaTWJUISAPHBIC SIBJICHUS U
SIBJICHUE CMaYrBaHUSI.

OOBsicHeHHE POJIU KaNWJUISIPHBIX SIBICHUMN
JUISI IOCTYTIJICHUS BOJIBI B OPTraHU3M PaCTCHUMN
(MC — 6uonorusi).

Ha6mronenue, npoBeneHne u 00ObICHEHUE
ONBITOB N0 HAOIIOAEHUIO TETLIOBOTO
pacuIMpeHus ra3oB, KUIKOCTEH U TBEPJBIX
TeJl.

OOBsacHeHHne coxpaHeHHsT 00bEMa TBEPBIX Te,
TEKYYECTH KHUJKOCTH (B TOM UHCIIC, PA3HHUIIBI
B TEKYUYECTH JJIsI PA3HBIX )KUJKOCTEH),
JTaBJICHUS Ta3a.

[IpoBenenre OnbITOB, 1EMOHCTPUPYIOIIUX
3aBUCUMOCTH JIaBJICHUS BO3JIyXa OT €ro
00bEMa 1 HarpeBaHUs UJIU OXJIAXKICHUS,

1 UX OOBsICHEHHE Ha OCHOBE
aTOMHO-MOJIEKYJIIPHOT'O yYeHHs. AHAIIN3
MPAKTUYECKUX CUTYyaIIUH, CBI3aHHBIX CO
CBOMCTBAMM Ira3oB, )KUJIKOCTEU U TBEPABIX TEJI

TenJioBble
npoueccol (21 1)

Temnepatypa. CBs3b
TEeMITepaTyphl CO
CKOPOCTBIO TETLIOBOTO
JIBUKEHUST YaCTHIL.
BHyTpeHHs1s1 s>HEeprusi.
CnocoObI IBMEHEHUS
BHYTPEHHEN SHEPTUH:
Terurornepeaaya u
COBepIIeHHUE PaOOTHI.
Buas! Terionepegayu:
TETUIONPOBO- THOCTh,
KOHBEKIIHS, U3JTy4de-
HUE.

KonngecTBO TEMIJIOTHI.
V nenpHast TEMIOEMKOCTD
BelecTBa. TemnoooMeH

OOocHOBaHUE MPaBUII U3MEPEHUS
TeMIIepaTyphbl.

CpaBHEeHHE Pa3IMYHBIX CIIOCOOOB MU3MEPEHUS
Y IIKaJ TeMIepaTyphl.

Hao6mronenre 1 00bSICHEHUE OIILITOB,
JIEMOHCTPUPYIOIINX U3MEHEHUE BHYTPECHHEH
SHEPIUH Tejla B Pe3yJIbTaTe TeIUIoNepe adu U
paboThl BHEIITHUX CHIL.

HaoOmronenue u o0OLsICHEHHE OIILITOB,
00CyXKIeHUE MPAKTUIECKUX CUTYyaITH,
JIEMOHCTPHUPYIOMIUX Pa3IMIHbIC BUJIBI TETLIO-
repeaayvd: TeIUIONPOBOIHOCTh, KOHBEKIIHIO,
U3ITy4YCHUE.

HccnenoBanue siBIeHUS TEIIOOOMEHA TIPU
CMEIIMBAaHUU XOJIOJHOU U TOpsiYeil BOJBI.
HabmroneHre yCcTaHOBIICHUS TETIJIOBOT'O




Y TEIJIOBOE PaBHOBECHE.
YpaBHEHHE TENIIOBOTO
OanaHca.

[InaBnenue n
OTBEp/IeBaHUE
KPUCTAIUTUYECKUX
BEIIECTB. Y AeabHas
TEIJIOTAa IJIABJICHUS.
ITapooGpa3zoBanue

U KOHJICHCAIIUSL.
HUcnapenue. Kuneunwue.
VY nenpHas Terora
nmapooOpa3oBaHUsl.
3aBUCUMOCTH
TeMIIepaTypbl KUIIEHUS
OT aTMOC(epHOTO
naBiieHus. BraxxHoCTh
BO3/IyXa.

DHeprus TOIIMBA.

VY nenpHasg TemioTa
cropaHus.

[Ipunnunsr paboThl
TETUIOBBIX JBUTATEIICH.
KII/ TeruioBoro
JIBUTATEJIS.

TennoBble ABUTATEIHN U
3alluTa OKPYKAIIEn
CpEnbl.

3aKOH COXpaHEHUs U
pe- BpalleHUsl SHEPTUu
B MEXaHUYECKUX U
TEMJIOBBIX ITPOLIECccax

PaBHOBECHUS MEXIY ropsided U XOJI0JHOMU
BOJIOM.

Onpenenenue (U3MEPEHUE) KOJIMISCTBA
TEIUIOTHI, TTOJYYEHHOT'0 BOJIOW MpHU
TEII000OMEHE C HArpeThiM METaUIMYECKUM
LWJIUHJIPOM.

Onpenenenue (M3MEpPEHUE) YICTBHON
TEeIIOEMKOCTH BelllecTBa. Pemenue 3agay,
CBSI3aHHBIX C BBIYMCJICHHEM KOJIMYECTBa
TEIJIO- Thl U TEIUIOEMKOCTH TIPU TEIUIOOOMEHE.
AHanu3 cuTyalui MpakTUIECKOro
HWCMOJIb30BAHUS TEIUIOBBIX CBOMCTB BEIIECTB U
MaTepHuajIoB, HApUMEpP B LEIAX
HEPrOCOSPEIKECHHUS: TSTIITONU3OJISIIUS,
sHeprocoOeperarone Kpbliu,
TEPMOAKKYMYJISITOPBI U T. [I.

HabGnroneHue siBieHu uCIiapeHus 1
koHzeHcanuu. MccinenoBanue mpoiecca
HCIIapeHUS PA3JIMYHBIX )KUIKOCTEH.
OOpbscHEeHUE SIBICHUI UCIIApEHUs U
KOHJICHCAIIMU Ha OCHOBE
aTOMHO-MOJICKYJISIPHOTO YUCHUSI.
Habnronenne u oObsicHeHue mpolecca
KHUIICHUS, B TOM YHCJIC 3aBUCHMOCTH
TeMIIepaTypbl KUTICHUS OT JaBJICHHUS.
Onpenenenue (M3MEPEHUE) OTHOCUTEITHLHOMU
BJIAXKHOCTH Bo31yxa. Habmronenue mpoiecca
TUTABJICHUS KPUCTAIIMYECKOTO BEIIECTBA,
HarpuMep JIbJaa.

CpaBHEHHE POLIECCOB TLIABJICHUS
KPUCTAJUTHYECKUX TEIH Pa3MITUCHUS TPU
HarpeBaHUH aMOP(MHBIX TeJl.

Onpenenenue (M3MEPEHNE) YICITBHOU TEIUIOTHI
raBieHus Jbaa. O0bsICcHEeHNE SIBICHUH
TUIaBJICHUS ¥ KPUCTAJUTU3AIIMN Ha OCHOBE
aTOMHO-MOJICKYJISIPHOTO YUCHUSI.

Pemenue 3a/1a4, CBsI3aHHBIX C BBIYHUCIICHHUEM
KOJIMYECTBA TEIUIOTHI B TIpoIieccax
TeIuIoTNiepeiauu Py TUIAaBJICHUH U
KPHUCTAJUTA3AIINH, UCTIAPSHUN U
KOHJIEHCAIIUU.

AHanu3 cutyaruii mMpakTH4eCcKoro
MIPUMEHEHUS SIBJICHUN TUTaBJICHUS U
KpUCTATU3AIINU, HAIPUMEDP, MOJTyUYSHHUE
CBEPXUYHMCTHIX MAaTEPHUAJIOB, COJICBAsI TPEIIKa
U ap.

Amnanuz paboTel U 00BsICHEHHE TIPUHITUTIA
JIEUCTBUSI TEIJIOBOTO IBUTATEIIS.
Brruncienue KoauuecTBa TEIJIOTHI,
BBIJICIISIIOIIETOCS TIPU CTOPAHUU Pa3TUUYHBIX
Bu10B ToruiuBa, u KIIJI aeurarens.
OOcyXIeHne PKOJIOTHYECKUX MOCTIEICTBUM
HCTOJIb30BaHUS IBUTATENIel BHYTPEHHETO
CrOpaHusl, TETUIOBBIX U THAPOIIECKTPOCTAHITHMN
(MC — »sKoJtorust, XUMHS)




Pazjgen 7. DjieKTpuYecKne U MAarHUTHbBIE siBJeHus1 (37 1)

DJexkTpu3anus Teil.

HaOmnioienre u npoBeieHNe ONBITOB T10

DJleKTpUYecKHne

3apSIBL. JIBa pona SMEKTPU3ALMK TeTPH CONPHKOCHOBEHNH 1

3apstkeHHbIE 3JIEKTPUYECKHUX WHIYKIAEH.

Tela 3aps10B. Habmionenue u o0bsicHeHHE B3aUMOACHCTBUSA

0 UX B3anmonericrBue OJIHOMMEHHO M PA3HOMMEHHO 3aPsDKEHHBIX

B3anMoJieiicTBHe 3apsHKEH- HBIX TEJl. TeJl.

(7 4) 3axon Kynona. OOBscHEeHME NPUHLIMIIA IEUCTBUSA
DJIEKTPUYECKOE MOJIe. anekTpockoria. OObICHEHUE SBICHHUI
[Mpunnun AJIEKTPU3ALMU [PU CONPUKOCHOBEHUU TEJ U
CYIEepHO3ULIUHA WHAYKLIUEN C UCHOJIb30BAHUEM 3HAHUN O
DJIEKTPUYECKUX MOJIEH. | HOCUTEIAX IEKTPUUECKHUX 3apsiiOB B
Hocurenu BEIIIECTBE.
AIICKTPUYECKUX 3apsifioB. | Pacro3HaBanue u 0ObSICHEHHE SIBICHUHN
DJyeMeHTapHbIN 3JIEKTPU3ALMU B IIOBCEJIHEBHOM KU3HU.
SIEKTPUYECKHUU 3apsi. HaGmonenne u o0bsICHEHUE OMBITOB,
CrpoeHue atoma. WUTFOCTPUPYIOIIMX 3aKOH COXPaHEHUs
[IpoBogHM- KU U AJIEKTPUYECKOTO 3apsiaa.
JIURJIEKTPUKHU. 3aKOH Habnionenue onpITOB MO0 MOJAEIHPOBAHUIO
COXpaHEHUs CHJIOBBIX JIMHUM AJIEKTPUYECKOTO IMOJIS.
sneKkTpudeckorosapsaga | Miccienosanue AEHCTBUS DJIEKTPHYECKOIO

110J151 HA NPOBOJHUKHU U JUIIEKTPUKHU

IHocrossHHBIN ONEeKTPUUECKUI TOK. Habnronenne pa3nuuHbIX BUIOB IEUCTBUS

JIEKTPUYECKUHTOK | Y CI10- BUS AIEKTPUYECKOTO TOKA i OOHAPYIKEHHUE ITUX

(20 u) CYLLIECTBOBAaHUSA BUJIOB JICHCTBUS B MOBCEAHEBHOM KU3HU.
3JEKTPHU-4YeCcKOTO ToKa. | COOpKa M MCIBITAHHUE JICKTPHUECKON Ienu
Hcrounuku IIOCTOSIHHOT'O TOKA.
IMOCTOSIHHOTO TOKa. H3mepenue cuiibl TOKa aMIIEpMETPOM.
JericTBus HN3mepeHne 21eKTpUIECKOTO HAIIPSIKEHUS
3JIEKTPUYECKOT0 TOKA BoJIbTMETpOM. [IpoBenenne u oobsICHEHNE
(TemoBoe, OIIBITOB, IEMOHCTPUPYIOIIMNX 3aBUCUMOCTh
XUMHYECKOE, AJIEKTPUYECKOTO CONPOTUBIIEHUSI MPOBOJAHUKA
MarHuTHOE). OT €ro JJINHBI, ILIOIIAIN [OIIEPEYHOT O

DJIEKTPUUECKUUN TOK B
JKUJIKOCTSX U Tra3zax.
DJeKTpudecKas 1enb.
CunaTtoxa.
DJIEKTPUUECKOE
HaIpsDKEHUE.
ComnpoTuBie- Hue
IIPOBOJHHUKA. Y IEJIbLHOE
COTIPOTHBIICHUE
BenlecTa. 3akoH Oma
TUTSL y9acTKa IeTH.
INocnenoBarenbHOE

Y MapajijieibHOe
COeIMHEHNE
MMPOBOTHUKOB.

PabGora u MoutHOCTH
AJIEKTPHU-9YE€CKOTO TOKA.
3akoH /[xoy- 15—
Jlenna.
DNEeKTpONpPOBOA- Ka U
MOTPEOUTETN DIICKTPH-

CEeUeHHs U MaTepuaa.

HccnenoBanne 3aBUCHMOCTH CHIIBI TOKA,
MIPOTEKAIOIIETO Yepe3 pe3ucTop, OT
COTIPOTHUBIICHUS PE3UCTOPA U HATIPSDKEHUS Ha
pe3ucrope.

[TpoBepka mpaBuia CIOKEHUS HATIPSKEHU N
IIPH TI0CJIeI0BATEIbHOM COCIUHCHUH JIBYX
pPE3UCTOpPOB.

[TpoBepka mpaBwiia Ui CHIIBI TOKA MPH
MapayieTbHOM COSIUHEHUH PE3UCTOPOB.
AHanu3 cuTyamnui MocJieI0BaTeIIbHOTO U
MapaieTbHOT 0 COeTMHEHUS TIPOBOTHUKOB B
JIOMAIITHUX JJICKTPHICCKUX CETSX.

Pemenue 3a71a4 ¢ UCMOIb30BaHUEM 3aKOHA
Owma u popmyt pacyé€ra IEKTPUIECKOTO
COTPOTHUBIICHUS MPH MOCIEAOBATEIIHHOM U
mapajjieIbHOM COSIMHEHUH TTPOBOTHUKOB.
Onpenenenue pabOTHl IEKTPUUECKOTO TOKA,
MIPOTEKAOIIETO Yepe3 PE3UCTOP.
OrmnpeneneHne MOIMIHOCTH 3JIEKTPUIECKOTO
TOKA, BBIICIIIEMON Ha pE3UCTOPE.




YECKOU PHEPTrUH B OBITY.
KopoTkoe 3ambikanue

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA Yepe3
JIAMIIOYKY OT HaIPsHKEHUS Ha HEW.
Onpenenenue KIIJ] narpesaresns.
HccnenoBanne mpeodbpa3oBaHus SHEPTHU TIPH
oabEME Tpy3anJIeKTPOIBUTATEIIEM.
OOBsiCHEHHE yCTPOWCTBA U MPUHITUTIA
JIEUCTBUS JOMAIIIHUX 3JIEKTPOHArPEeBATEIILHBIX
pUOOPOB.

OOBscHEeHHE MPUYHMH KOPOTKOTO 3aMbIKAHUS U
MPUHIIUIIA ASHUCTBUS MIJIaBKUX
peoXpaHUuTEICH.

Pemenue 3as1au ¢ UCMOJIb30BaHUEM 3aKOHA
Jlxxoyns—Jlenua. HaGmronenue
BO3HUKHOBEHHUSI JICKTPUYECKOTO TOKA B
YKUJIKOCTHU

[TocTosTHHBIE MATHUTHI.
B3aumMmoaencTBUE
INIOCTOAHHBIX MAarHUTOB.
MarxnuTHoe I10JI€e.
MaruutHoe 1oJje 3eMIId
M €ro 3Ha4YeHHUe JJIs1
J)KHU3HH

Ha 3emuie. OObIT
Opcrena. MarautHoe
0JIE BJIEKTPHUUE- CKOTO
toka. [I[pumenenue
3JIEKTPOMAarHuTOB B
TEXHHKE.

JleicTBEe MarHUTHOT'O
I10JIs1 HA TIPOBOJHUK C
TOKOM.
DNEeKTpOABUTATEIb
MOCTOSIH- HOT'O TOKa.
Hcnonap3oBanue
3JIEKTPOJABUTATEIICH B
TeX- HUYECKHUX
YCTPOMCTBAX

U Ha TPAHCIIOPTE

MarnuTHble
siBjeHust (6 u)

HccnenoBaHue MarHuTHOTO B3aMMOJIEUCTBUS
IIOCTOSIHHBIX MArHUTOB.

HN3ydeHue MarHuTHOrO 11011 HOCTOSTHHBIX
MarHUTOB MPU UX 00bEIUHEHUN U
pa3aeneHun.

IIpoBeneHrEe ONBITOB IO BU3yalW3alUU IO
IIOCTOSIHHBIX MAarHUTOB.

HN3yyeHue sABI€HUS HAaMarHU4MBaHUS
BewecTsa. McceienoBanue neicTBus
AJIEKTPUYECKOr0 TOKAa Ha MAarHUTHYIO CTPEJIKY.
IIpoBenenne onbpITOB, NIEMOHCTPUPYIOLIAX
3aBUCUMOCTb CUJIbI B3aUMOJIECHCTBHUS KaTyILIKU
C TOKOM M MarHuTa OT CUJIbl U Ha- IPABJICHUS
TOKa B KaTyIlKE.

AHanu3 cuTyanuil IpakTH4YeCKOro
NPUMEHEHUS JIEKTPOMATHUTOB (B OBITOBBIX
TEXHUYECKHUX yCTPOUCTBAX,
MPOMBILIJIEHHOCTH, METULINHE).

N3yuenue neicTBHASI MArHUTHOTO TIOJIST HA
IIPOBOAHUK € TOKOM. MI3yueHue nencrBus
DJIEKTPOJABUTATEIIA.

N3mepenue KII/] anekrpoasurarenbHoOM
yCTaHOBKH. PacriosHaBanue u aHamms
pa3IUYHBIX IPUMEHEHUH JJIEKTPOABUTATEIICH
(TpaHCcTIOpT, OBITOBBIE YCTPOMCTBA U JIP.)

JIEKTPOMAarHuTHA
a1 uHaykous (4 4)

OnbiTel apajes.
SIBnenne
AJIEKTPOMAarHUTHOU
nHaykauu. [IpaBunno
Jlenna.
DJEeKTpOreHepaTop.
CnocoObI oIy YeHU s
AIEKTPUYECKOMN
SHEPIrumu.
DJEKTPOCTAaHIIUU HA
BO300HOBJIIEMBIX
WCTOYHUKAX DYHEPTUU

ONEBITE IO MCCIICAOBAHHUIO SIBJIEHUS
AJIEKTPOMArHUTHON WHIYKIIUW: UCCIICTOBAHUE
U3MEHEHUM 3HAYECHUS U HAIIPaBIICHUS
WHAYKIIMOHHOTO TOKa

Pe3epBHoe Bpemst (3 u)

Hroro: 68u




9 kaacce (102 )

TeMaTuuecKuii 0J10K,
TeMa

OcHOBHOe coJep:KaHue

OcHOBHbIE BH/bI 1eITEeJILHOCTH YYalluxcs (Ha
YPOBHE Y4eOHBIX qeHCTBHIi)

Paznen 8. Mexanuueckue sijenus (40 )

MexaHnueckoe
NBHKEHHE

M CIIOCOOBI €ro
onucanus (10 u)

Mexannuyeckoe
JIBUYKEHUE.
MarepuainbHasi TOYKa.
Cucrema oTcuéra.
OTHOCUTEIBHOCTD
MEXaHUYECKOr o
JIBUYKCHUSI.
PaBHOMEpHOE
NPSIMOJIMHEUHOE
JIBUYKEHUE.
HepasnomepHoe
OPAMOJIMHENHOE
neuxkenue. Cpeausisi u
MIHOBEHHAasi CKOPOCTh
Tena npu
HEPaBHOMEPHOM
JIBVDKEHUHU. Y CKOPEHHUE.
PaBHOyCKOpEeHHOE
NPSIMOJIMHEWUHOE
nexeHue. CBoOoHOE
MaJicHUE.

Onpitel ["anunes.
PaBHOMepHOE n1BHKEHHE
110 OKPY>KHOCTH.
Ilepuon

U yacToTa oOpalieHus.
JIuHelHas u yrioBas
CKOpPOCTH.
LlenTpocTpemMuTensHoe
YCKOpEHUE

AHanus 1 o0CyXAeH1E pa3IndHbIX IPUMEPOB
MEXaHUYECKOTO JBUKECHUSI.

OOGcyxIeHue TpaHul] TPUMEHUMOCTH MOJCIIH
«MaTepuabHasi TOYKa».

Onucanne MEXaHUYECKOTO JIBUKCHHUS
pa3muYHBIMHA crioco0amu (ypaBHEHHE, TaOIHIIA,
rpaduk).

AHanu3 )XKU3HEHHBIX CUTyallui, B KOTOPBIX
MPOSIBJISIETCS OTHOCUTEIIBHOCTh MEXaHHYECKOTO
JIBUYKEHUS.

Habntonenne MexaHUYECKOro JIBUKEHHUS Tela
OTHOCHUTEIIbHO Pa3HBIX TEJI OTCUETA.
CpaBHeHue nyTel U TPaeKTOPUIl IBUKECHUS
OJIHOTO U TOTO K€ TeJa OTHOCUTEIBHO Pa3HBIX
TEl OTCUETA.

Amnanus tekcta ['anunes 00 OTHOCUTENBHOCTH
JIBFKCHUSI; BBITIOJITHCHUE 33/ IAaHUN 110 TEKCTY
(cMBICIIOBOE UTCHUE).

Ornpenenenue cpeaHeil CKOPOCTH CKOJIBKECHUS
OpycKa WM BUKEHHS IIapUKa MO HAKIIOHHOMN
IJTIOCKOCTH.

Amnanu3 u obcyxaeHne cnocoboB
NpUOIIMKEHHOTO OIPEICIICHUST MTHOBSHHOM
CKOPOCTH.

OrnpeneneHue CKOPOCTH PaBHOMEPHOTO
JBYOKEHUs! (IIapuKa B )KUJIKOCTH, MOJCITH
AJIEKTPUYECKOTO aBTOMOOWIISI U T. T1.).
Onpenenenue MyTH, MPOUAEHHOTO 3a JTaHHBIN
MMPOMEXYTOK BPEMEHHU, U CKOPOCTH TeJIa Mo
rpacduKy 3aBUCHUMOCTH ITyTH paBHOMEPHOTO
JIBFKCHUSI OT BPEMCHH.

OOcyk1eHrne BO3MOXKHBIX MPUHIUIIOB AEHCTBUS
MPUOOPOB, U3MEPSIOIINX CKOPOCTh
(ciuIoMeTpoB).

Beruncienne myTH U CKOPOCTH TIPH
PaBHOYCKOPEHHOM MPSIMOIUHEHHOM JIBUKEHUU
Tena.

Ornpenenenue MPoONICHHOTO IMMYTH U YCKOPSHHUS
JIBFDKEHHUSI Teja 1o TpaduKy 3aBHCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOT'O MPSIMOJIUHEHHOTO
JIBFDKCHHUSI TEJIa OT BPEMCHH.

Onpenenenue yCKOpeHUs Tena Mpu
PaBHOYCKOPESHHOM JBF)KCHHUH 110 HAKIIOHHOM
IUIOCKOCTH.

N3mepenune neproaa U 4acTOTHI OOpaIleHHsI Tera
10 OKPY>KHOCTH.

OrnpeneneHne CKOPOCTH PaBHOMEPHOTO
JIBFKEHUSI TENATI0 OKPY>KHOCTH.

Pemenue 3a1au Ha onpenieneHue
KIMHEMAaTUYECKUX XapaKTEPUCTUK




MEXAaHUYECKOI'0 IBH)KCHHUS PA3JINYHBIX BUJIOB.
Pacnio3znaBanue u npuOIMmKEHHOE ONMKUCaHNE
PAa3IMYHBIX BUIOBMEXaHUYECKOTO JIBHKECHHUS B
NPUPOJE Y TEXHUKE (Ha IpUMEpPaxX CBOOOIHO
MaJaronnX TeJl, IBUKCHUS )KUBOTHBIX,
HEOECHBIX TeJ, TPAHCIIOPTHBIX CPEACTB U JIp.)

B3aunmoneiicrBue Tejx
(20 u)

IlepBrlil 3akoH
Herorona. Bropou
3akoH HproToHa.
Tperuii 3aKoH
HeroTona.

I[Tpuamn
CyNepIIO3UIIIH CHIT.
Cuna yrnpyrocr.
3akoH ['yka. Cuna
TPEHUS: CHUJIa TPECHUS
CKOJIBYKEHHS, CHUJIa
TPEHUSI IOKOSI, APYTHUE
BUJIBI TPEHUSI.

Cuna TSKECTH U 3aKOH
BCEMHUPHOTO TSITOTECHUSI.
Y ckopenue cBOOOTHOTO
najeHus. JBrxenue
mianeT BOkpyr CoutHia.
IlepBas kocMuueckast
ckopoctb. HeBecomocTh
U TIeperpy3KHu.
PaBHOBecue
MaTepUaIbHON TOUKH.
AOGcoitoTHO TBEpIOE
teno. PaBHoBecHue
TBEPAOIO TEJIa C
3aKpENJIEHHON OCBIO
BpalieHusi. MoMeHT
cusibl. LleHTp TsiKecTH

Hab6naronenue u 00CyXJI€HHE OMBITOB C
JIBHKCHHUEM TeJla P YMEHBIIICHUW BIUSTHUS
JPYTHUX TeJ, MPEISITCTBYIOIMNX JIBUXECHUIO.
Awnamm3 texcra ["anuiest ¢ onucanueM
MBICJIEHHOT'O SKCIIEpUMEHTA,
00OCHOBBIBAIOIIETO 3aKOH WHEPIIUU;
BBITIOJTHEHHE 3aJaHUM 10 TEKCTY
(cMBICIIOBOE UTEHME).

OOcyxkeHrue BO3MOKHOCTH BBITTOJTHEHHUS
3aKOHA WHEPIIMU B PA3IMYHBIX CUCTEMaX
oTcuéra.

HaGmronenue n o0cyxaeHue
MEXaHUYECKUX SBICHUM, IPOUCXOISIINX

B cucTeMe oTcuéra «Tenexka» npu eé
PaBHOMEPHOM M YCKOPEHHOM JIBUKECHUH
OTHOCHUTENHFHO KabuHeTa PU3UKH.

JlelicTBUS C BEKTOpAMU CHUJI: BBITIOJTHEHUE
3aJIaHUU TI0 CJIIOKCHUIO U BEIYUTAHUIO
BEKTOPOB.

HaGmronenne n/vunm npoBeSHUE OIBITOB,
JIEMOHCTPHUPYIOIIMX 3aBUCUMOCTDb YCKOPECHHUS
TeJia OT NPUIJIOKEHHOM K HEMY CHUJIBI U MacChl
Tena.

AHanus3 U 00OBbSICHEHHUE SIBJICHUH C
HCIIOJIb30BAaHUEM BTOpOTO3akoHa HeroTOHA.
Pemenue 3amad ¢ UCMoJib30BaHUEM BTOPOTO

3akoHa HprOTOHaM mpaBuMiia CI0KESHUS CHJL.
Omnpenenenue >KECTKOCTU MPYKUHBI.
AHanu3 cuTyanuii, B KOTOPBIX
HaOJTI01al0TCs yIIpyTrue aedopmaru, 1 ux
00BSCHEHUE C UCITOJIb30BAHUEM 3aKOHA
I'yka.
1I:emeHI/Ie 3aJ1a4 C UCIOJIb30BAaHUEM 3aKOHA
Ka.

CCJIICOAOBAHNEC 3aBUCUMOCTH CHUJIbI TPCHUA
CKOJIB>KCHH A

OT CHUJIBI HOPMAJIbHOI'O JaBJICHHA.
OOcyxneHne pe3yIbTaTOB UCCIISIOBAHUS.
Onpenenenue kodppuureHTa TpeHus
cKonbxxeHus. I3sMepeHune cuiiel TpeHUs
TTOKOSI.

Pemienne 3a1a4 ¢ UCIOJIb30BAaHUEM (OPMYJIbI
IJId CHUJIbI TPEHUSA CKOJIBXKCHUA.

AHanm3 IBM>KEHUS! TeJI TOIBKO MO
JIeCTBUEM CHUJIbI TSXKECTU-CBOOOTHOTO
MagcHUs.

OOBsicHeHHEe HE3aBUCUMOCTU YCKOPEHHMS
CBOOO/IHOTO TAJEHUS OT MacChI Tea.
OneHka BeJTUYUHBI CHIIBI TATOTCHUS,
JIeHCTBYIOMIEH MEXTY IBYMsI TeJIaMH (1t
pa3HBIX MacCC).




AHanns IBUKeHNs HEOECHBIX TeJ IO AEHCTBUEM
CHJIBI TATOTEHHS (C UCTIOJIb30BAaHUEM
JTIOTIOJTHUTEIIFHBIX UCTOYHUKOB MH(GOPMAIIHN).

Pemenne 3amad ¢ MCIIOIL30BAHHMEM 3aKOHA
BCEMHUPHOTO TATOTCHUS W (QOPMYJIBI I
pacdéra CHIIBI TSKECTH.

Ananus OPUTI'MHAJIIBHOI'O TEKCTA,
OIIHCEBIBAIOIIETO MPOSIBJICHUS 3aKOHa
BCEMUPHOTO TSITOTCHUS; BBIMIOJIHEHUE 3aIaHUN
10 TEKCTY (CMBICIIOBOE UTCHHUE).

HaGmonenne u 00CyXA€HHE OMBITOB I10
M3MCHEHUIO Beca Tellalpu YCKOPSHHOM
IBUYKEHUH.

AHanu3 yclIOBUH BO3HUKHOBEHUSI
HEBECOMOCTH U TIEPETPY3KH.

Pemenue 3amau Ha onpeeeHUe Beca Tena B
Pa3TMYIHBIX yCIOBHUSX.

AHanu3 cuJii, 1eHMCTBYIOIIUX Ha TEJO,
rokosiieecst Ha orope. OtpeieieHne IeHTpa
TSDKECTH PA3IUYHbBIX TEI

3aK0HBI
COXpaHeHUs
(10 v)

Hmnynsc Tena.
N3meHenne nmirynbca.
Mmniynbc cunbl. 3aKOoH
COXPAaHEHMsI UMITYJIbCA.
PeakTuBHOE IBUKEHUE.
Mexanunueckasi padoTa
1 MouTHOCTh. PaboTta
CHJI TSIKECTH,
YIPYTOCTH, TPEHUSI.
CBsI3b DHEPIUU U
paboTHI.
IloreHmanrHas
DHEPrus Tena,
MOJHSTOrO HaJ IOBEPX-
HOCTBIO 3€MJIH.
IToreHmanrHas
SHEPIHUs CKATOU Ipy-
JKUHBI.

Kuneruueckas sHeprus.

Teopema o
KUHETUYECKOW SHEPTUH.
3aKOH COXpaHEHUs
MEXaHUYECKOU SHEPTUH

HabGmronenue u o6CyXeHUe OMBITOB,
JIEMOHCTPHUPYIOIIUX ME€peaavy UMITyJIbca IpU
B3aUMOJICHICTBUM T€J1, 3aKOH COXPAHEHUS
HMMITyJIbCa IIpHU aOCOIIOTHO YIIPYTOM B
HEyHpyroM B3auMoO- JE€HCTBUU TEJI.

AHanu3 cutyanui B OKpy>Karolien )Ku3HU C
HCMOJIb30BAaHUEM 3aKOHA COXPaHEHUS
UMIYJIbCA.

Pacnio3naBanue sIBJI€HUS pEaKTUBHOT'O JIBUXKCHUS
B npupojaeu texnuke (MC — Ouosiorus).
[IpumeHeHue 3aKk0Ha COXpaHEHUSI UMITYJIbCa
JUIs1 pacy€Ta pe3yJIbTaTOB B3aUMOJCUCTBUS TEI
(Ha mpuMepax HEYIPyroro B3anMOJICHCTBUS,
YIPYroro HeHTPaJIbHOIO B3aUMOJICHUCTBUSI ABYX
OJIMHAKOBBIX TEJ, OJHO U3 KOTOPBIX
HEITOBHYKHO).

Pemenne 3a1a4d ¢ MCNOJIb30BaHUEM 3aKOHA
COXpAaHEHUS UMITYJIbCA.

Onpenenenue paboThl CHIBI YIPYTOCTH NPU
NOABEME Ipy3ac UCIOIb30BAHUEM
HETNOJABMKHOTO U MOJABH)KHOTO OJIOKOB.
HN3mepenne MOIHOCTH.

HN3mepeHne noTeHUMaIbHON SHEPTUU YIIPYTO
JeOpMUPOBAHHOMN MPYKUHBI.

HN3mepeHne KWHETUYECKON SHEPruM Tena Mo
JUIMHE TOPMO3HOTO Ty TH.

DKCIEpUMEHTAJIbHOE CPaBHEHUE W3MEHEHUs
MOTEHUHAJIbHOW M KHUHETUYECKOW DHEpPruut
Tena TNpU  JBUKEHUM TI0  HAKJIOHHOM
IUIOCKOCTH.

DKcnepuMEeHTalIbHasi IPOBEPKa 3aKOHA
COXpaHEHUSI MEXaHUYECKON YHEPTUU TTPHU
CBOOOHOM Ma€HUH.

IIpumenenne 3aKk0Ha COXpaHEHUs
MEXaHUYECKOU PHEPTUM I pacuyéra




MOTEHIMAJIbHOW U KUHETUYECKOW PHEpPrui Teja.
Perrenue 3amad ¢ UCIOJIL30BAaHUEM 3aKOHA
COXpPAaHEHUSI MEXaHUYECKON YHEPTUH

Paznea 9. Mexanuue

CKHe K0JIe0aHHA U BOJIHBI

(15 )

MexaHnuyeckue
Kosedanus (7 1)

KonebarensHoe
nBrkeHre. OCHOBHbIE
XapaKTEepPUCTUKHU
KOJICOaHUI: TIepro/I,
4acToTa, aMILJIUTY1a.
MaremaTudeckui u
MIPY>KUHHBIN MasiTHU-
ku. I[Ipespamenue
SHEPruu Mpu

HaoOnronenue kosneOaHuil moq IEUCTBUEM CHIT
TSDKECTH U yIIPY-TOCTH U OOHAPY>KCHUE
MOJOOHBIX KOJICOAHUI B OKPYIKaIOIIEM MUPE.
Awnanu3s kosebanuii rpy3a Ha HUTH U Ha
npyxune. OnpeneneHyue 4acToThl KoJieOaHi
MaTEeMaTHYECKOTO U MPYKUHHOTO MasSTHUKOB.
Habmnronenne u 0ObICHEHHUE SIBJIICHUS
pe3onanca. McciaenoBanue 3aBUCUMOCTH
IepHo/ia KoJeOaHU MOABCIICHHOTO K HUTH

MexaHn4deckue BOIHBI

B TBEPAOM TeJIE,
CEHCMHUYECKHUE BOJIHBI.
3Byk. I'pomMKOCTB 3ByKa
U BBICOTA TOHA.
OTpaxxkeHue 3ByKa.
HNudpas3Byk u
YJIBTPa3BYyK

KOJIebaTe IbHOM rpy3a oT JJIUHbI HUTH.
JIBUYKEHUU. [IpoBepka HE3aBUCUMOCTH TEpUO/Ia
3aTyxaroume KoJieOaHUH Tpy3a, MOABEIICHHOTO K JICHTE, OT
KOJIeOaHusI. Macchl rpysa.
BoinyxneHHbie Hab6ntonenue u 006CyXaeHUE OIBITOB,
KoJIeOaHusI. JIEMOHCTPUPYIOIINX 3aBUCUMOCTh NEpHOJa
Pe3onanc KoJieOaHuW MPYKUHHOTO MAasiTHUKAOT
MacCHhI Ipy3a U )KECTKOCTH MPYKUHBI.
[IpumeHeHNEe MaTEMAaTUYECKOTO U MPYKUHHOTO
MasiTHUKOB
B Ka4€CTBE MOJIEJIEH J1J1sI OITUCAHUS
KOJIeOaHUM B OKPY >KAIOIIEM MHUPE.
Pemenue 3a1a4, CBSI3aHHBIX C BBIYUCICHUEM
WJIN OIIEHKON 9acTOTHI (IIepruoaa) KoJIeOaHul
Mexannueckue CaoiicTBa OOHapyXeHHE€ ¢  aHaJliM3  BOJIHOBBIX
BOJIHBIL. 3BYK MEXaHUYECKHX BOJIH. SIBIICHUU B OKPY KAIOIIEM MUPE.
(8 ) JltnHa BOJIHEL. Habnronenue pacrnpocTpadHeHus MPOgOIbHBIX

U TONEpPEeYHBbIX BOJH (HAa MOJEIH) |
0oOHapyKEHHE aHAJIOTUYHBIX BUJIOB BOJIH B
npupo/ie (3ByK, BOJISTHBIE BOJIHBI).
Beruucnienue qimHBI BOJHBI 1 CKOPOCTH
pacnpoCTpaHEeHUsI 3By KOBBIX BOJIH.
DKCIEpUMEHTAILHOE OMPE/ICIICHUE TPAHUIL
YaCTOTHI CIIBIIIUMBIX 3BYKOBBIX KOJICOaHUH.
HabnroneHne 3aBUCUMOCTH BBICOTHI 3ByKa OT
YacTOTHI (B TOMUYHCIIE C UCTIOJIL30BAHUEM
MY3BIKaJIbHBIX HHCTPYMEHTOB).

HaGmronenne n o0bICHEHUE SIBICHUS
aKyCTHYECKOT0 pe30HaHCa.

AHanu3 OpUTHHAIBHOTO TEKCTA,
MOCBAMIEHHOTO MCITOJIb30BAHUIO 3BYKa (MJIH
yIBTpPa3ByKa) B TEXHHUKE (IXOJIOKAIIHS,
YIABTPa3BYK B MEIUIIMHE U JIP.); BHITIOJTHECHUE
3aJaHUM MO TEKCTY (CMBICIIOBOE UTCHUE)

Paznen 10. DiieKTpOMAarHUTHOE MOJIE H YJIEKTPOMATHUTHBIE BOJIHBI (6 1)

DJIEKTPOMarHuT- HOe
noJie

U JJIEKTpOMAr-
HHUTHbIC BOJIHbI

(64)

9HeKTpOMaI‘HI/ITHOC
I10JIC.

9HeKTpOMaF HUTHBIC
BOJIHBI.

CBolicTBa
3HCKTpOMaFHI/ITHI:IX
BosH. [IIkana
3HCKTpOMaFHI/ITHbIX

[Moctpoenue paccyxaeHui, 000CHOBBIBAIOIIUX
B3aMMOCBSI3b AJICKTPUISCKOTO 1 MAarHUTHOTO
OJIEMN.

DKCIEPUMEHTATFHOE HU3YUYCHHE CBOWCTB
AJIEKTPOMATrHUTHBIX BOJIH (B TOM YHUCIIE C
TTOMOIIEI0 MOOMJIBHOTO TeJie- (POoHa).

AHanu3 peHTreHOBCKUX CHUMKOB
YEJIOBEUECKOr0 OpraHu3Ma.

Anann3 TCKCTOB, OIMMCBIBAIOITUX MPOABIICHUA




BoJH. Mcmosmp3oBaHMe
AIIEKTPOMArHUTHBIX
BOJIH IJISI COTOBOI
CBSI3H.
DJNeKTpOMarHuTHas
MpHUpo/ia CBETA.
CkopocThb cBera.
BomHoBeIe cBoMicTBa
cBeTa

AJIEKTPOMArHUTHOTO U3JIy4YEHUS B IPUPOJIE:
JKUBBIC OPTaHU3MBbI, U3JTYUCHUS HeOeCHBIX

TeJ (CMBICIIOBOE UTCHUE).

Pacnio3HaBanue u aHamu3 pas3iIM4HbIX
HpI/IMeHeHI/Iﬁ OJICKTPOMArouTHBIX BOJIH B
TEXHUKE.

Pemenne 3amau ¢ ucnonbp3oBaHUuEM (HOpPMyYIT IS
CKOPOCTH 3JIEKTPOMAarHUTHBIX BOJIH, JUTUHBI
BOJIHBI U 9aCTOTHhI CBE€TAa

Pazgen 11. CeroBble siBjeHus (15 u)

3aKkoHbI pacnpo-
cTpaHeHus cBera (6

1)

Hcrounuku csera.
JlydeBas Mojzienb
ceera. lIpsaMonuHen-
HOE pacnpoCTpaHEHUE
cBeTa. 3aTMEHUS
Connua u JlyHsl.
OTtpakeHue cBeTa.
I1imockoe 3epkano.
3aKOH OTpa)KeHUsI
CBeTa.

[Ipenomiienue caera.
3aKOH NpeIOMIICHUS
CBETA.

[TonHoe BHYTpEeHHEE
OTpakeHHUE CBETA.
Hcnonbs3oBanue
BHYTPEHHETO
OTpa’KCHUS B
ONTUYECKUX
CBETOBOJAX

HabnroaeHue onbITOB, IEMOHCTPUPYFOIITHUX
SIBJICHUE TIPSIMOJIMHEHHOTO PacpOCTPaHEHHUS
cBeTa (BOZHMKHOBEHHUE TCHU U MOJIYTEHH), U UX
WHTEPIIPETAINS C UCITOJIb30BAaHUEM ITOHSITHS
CBETOBOTO JIy4a.

OOBbsicHEHHE U MOJCIMPOBAHUE COJTHEYHOTO U
JIYHHOT'O 3aTMEHUU.

HccnenoBanue 3aBUCUMOCTH YTJla OTPaKEHUS
CBETOBOTO JIy4aOT yrJjia MaJICHUsI.

N3yueHue cBOMCTB U300pakeHUS B TLIOCKOM
3epkajiec. HaGmroneHue u o0ObsICHEHUE OIBITOB
10 TIOJTYYCHHUIO U300paKEHUU B BOTHYTOM H
BBIITYKJIOM 3epkanax. Habmronenue u
OOBSICHEHHUE OIBITOB MO MPEJIOMIICHUIO CBETA
Ha TPaHUIIC PA3IUYHBIX CPEJl, B TOM YHUCJIIC
OIIBITOB C TOJHBIM BHYTPEHHUM OTPAKECHHUEM.
HccnenoBanune 3aBUCUMOCTH yTJjia
MPEJIOMJICHHUS OT yTJia MaJleHUsI CBETOBOTO
JIy4ya Ha TPaHUlIE «BO31yX—CTEKIIO».
Pacno3naBanue siBICHUN OTpaKeHUS U
MPEJIOMJIEHHUSI CBETaB MOBCEIHEBHOM

JKU3HU. AHANU3 U OOBSICHEHHUE SIBJICHUS
ONTUYECKOTO MUpaXa.

Pemenne 3a7a4 ¢ UCIONIB30BaHUEM 3aKOHOB
OTPaKEHUS U TIPEJIOMJICHUSI CBETa

JIMH3LI 1 onTH-
yeckue nmpudopswi (6

1)

JIuH3a, Xo4 Jydeu B
auH3e. Onrtuyeckas
cucrema.
Onruyeckue
MPUOOPHI:
(oroanmapar,
MHUKPOCKOII

u Texeckon. ['ma3

KakK oNnTh4YecKas
cucTeMa.
biusopykocTs u
J1aJIbHO30PKOCTh

[Toyuenre n300pakKeHU ¢ MOMOIIBIO
coOuparonieil 1 pacceuBaroIeil JTNH3.
Onpenenenne GOKYCHOTO PACCTOSHUS U
ONTHUYECKOW CHITBI COOUPAIOIIEH JTUH3HI.
AHanu3 ycTpoicTBa U MPUHIIUIIA JSUCTBUS
HEKOTOPBIX ONMTUYESCKUX IMTPHUOOPOB:

oToanrapara, MUKpOCKOIa, TeJIecKoIa
C — Ouonorusi, aCTpOHOMHUS).

AHanu3s sBJIeHUI OJIU30pYKOCTH U
J1aIbHO30PKOCTH, MPUHLIMIIA ICHCTBUSI OUKOB
(MC — 6uonorus)

Pa3io:xkenue 0e10ro
cBera B criekTp (3 u)

Passnioxxenue Genoro
cBeTa

B clIeKTp. ONBITHI
Hprorona.
Cnosxenue
CHEKTPAIbHBIX
BeToB. J{ucnepcus
cBeTa

Hab6nronenue mo paszinoxeHuto 0eJIoro cBeTa
B criekTp. HaGmtonenne u oobsicHeHue
ONBITOB MO MOJYy4YEHHIO OeJIorocBeTa Npu
CJIO’)KEHUM CBETa Pa3HbIX LIBETOB.
[IpoBeneHue u 0OBSICHEHHUE OIBITOB 10
BOCHPHSTHIO I[BETA IPEIMETOB IIPH UX
HaOJII0ICHUH Yepe3 LIBETOBbIE (PUITBTPHI
(1IBETHBIE OYKH)




Paznen 12. KsanToBble sijenus (17 4)

Hcnyckanue
U NOTJIOLEeHH e
CBeTa aTOMOM
(4 )

OmnsiTel Pesepdopaa
U TJIaHeTapHast
MOJI€JIb aTOMa.
Monpaenrs aToma
bopa. Mcnyckanue
Y TIOTJIOLIEHUE

OO6cyxnaenne 1enu onbIToB Pesepdopaa mo
HUCCICOAOBAHHUIO aTOMOB, BBIIBHXCHHUC T'MIIOTC3
0 BO3MOXKHBIX pe3yJibTaTaxX OIBITOB B
3aBUCHMOCTH OT IPEJIITOIaracMoro CTpOCHHsI
aToMOB, GOPMYITUPOBAHUE BBIBOJOB U3

pe3yJIbTaTOB OIBITOB.
OOcyxneHre TpoTUBOPEUU IaHEeTapHOU

CBETAaaTOMOM. MOJIEJIA aTOMa U OCHOBaHUM i Tunore3sl bopa

KBaHTEI O CTAal[MOHAPHBIX OPOUTAX FJIEKTPOHOB.

DI — HaGnroneHue CIUIOIHbIX U JIMHEeHYaThIX

IICKTPOB 1 YCHU A HNYHBbIX B TB.

CIIEKTPBI CHEKTPOB U3JTY4EHH PasII elilec
OOBbsicHeHUE JIMHEHYaThIX CIIEKTPOB
U3JIYUYECHUs

CtpoeHnne aTOMHOr0 | PaqMoakTUBHOCTB.

siApa
(6 w)

Anbpda-, 6eTa- n
raMMa-mu3JIydeHUsI.
CtpoeHnune aTOMHOTO
siapa. HyknonHas
MO/JIeJIb aTOMHOT O si/Ipa.
H3oTonsl.
PagnoaktuBHBIC
npespaiienus. llepuon
rnojypacraja.
JleticTBus
paanoaKTUBHBIX
U3JIy4YEHUU Ha

>KUBBIE OPTaHU3MbI

OO0cyxeHHue BO3MOXKHBIX TUIIOTE3 O
MoJeNsAX cTpoeHus sapa. OnpeneneHue
cocTaBa si/iep 1O 3aJaHHBIM MacCOBBIM U
3aps/10- BBIM UMCJIaM U MO IIOJIOKEHUIO B
nepuoaudeckoit cucrteme 3nemeHToB (MC —
XUMUS).

AHanu3 U3MEHEeHMsl cocTaBa sijipa U

€ro IIOJIOKEHUS B NEPUOJAUYECKOU
CUCTeME NpH  a-paJuOaKTUBHOCTHU

(MC — xumus).

HccnenoBanue TpeKOB a-4acTHUIL IO TOTOBBIM
dororpadusm. OOHApYKEHHUE U U3MEPEHUE
pagualoHHOro (hOHa ¢ MOMOIIBIO I03UMETPA,
OLIEHKA €ro UHTEHCUBHOCTH.

AHanu3 6M0JIOTHYECKUX U3MEHEHUH,
MIPOUCXOJISIIIIAX MO JEHCTBUEM
paguoakTUBHBIX M3iayuyeHuit (MC —
o6uosnorus). Ucnonb3oBaHne paiMiOaKTUBHBIX
m3nydenuit B meaunmne (MC — Guornorus)

sinepubie peakuuu (7

1)

S nepHble peaKuu.
3aKOHBI COXPaHEHUS
3apsiIOBOrO U
MacCOBOI'O YHCEJI.
OHeprusi CBs3U
aTOMHBIX siziep. CBsA3b
MaccChl U SHEPTUU.
Peakuuu cunTe3a u
JIeJICHUS SJIED.
Hcrounuku sHEprumn
ComnHuau 3BE31.
Snepnas

SHEpPreTHKa

Pemnrenue 3aga4d ¢ MCoIb30BaHUEM 3aKOHOB
COXpaHEHUs MacCCOBBIX U 3apsJIOBBIX YHCEI Ha
ONpe/IeJICHUE Pe3yJIbTAaTOB SIEPHBIX PEaKIIUii;
aHaJM3 BO3MOXKHOCTH WJIH HEBO3MOXXHOCTH
SIZIEPHON pEaKLUH.

O1eHKa PHEPTUM CBSI3H sIIEp C
HCNoJIb30BaHuEM (OpMYIIbl DWHILITEHHA.
OO6cy>x1eHne nepcrneKTuB

WCIIOIB30BaHUS YIIPABIISIEMOTO
TEPMOSIIEPHOTO CUHTE3a.

OOGcyxeHue NpeuMyIecTB u
AKOJIOTHYECKHUX MTPOOIIEM, CBSI3aHHBIX C
simepHo sHepreTukoit (MC — sKo0orHs)

IMoBTOPHTEILHO-0000 AT MOAYJIb (9 1)

Cucremarunzanus
H 00001IeHNE
NpeIMeTHOro
co/lepKaAHUA

M oNbITA J1CH-
TEeJbHOCTH,
MPUOOPETEHHOTO
NP U3yYeHUH

OG6o01enue

COJIep KaHUsI KaXJI0ro
W3 OCHOBHBIX Pa3/elioB
Kypca GU3UKU:
MEXaHUYECKHE,
TETUJIOBHIC,
AJIEKTPOMarHUTHEIE,
KBaHTOBBIC SIBJICHHUSI.

BrimonHeHnue yueOHBIX 3aJJaHHi, TPEOYIOMINX
JIEMOHCTpPAIlUM KOMIIETEHTHOCTEN,
XapaKTEPHU3YIONINX €CTECTBEHHOHAYIHYIO
rPaMOTHOCTb:

MMPUMEHEHMS TMOJTYYeHHBIX 3HAHUM JJIs HAYIHOTO
00BsCHeHUS QU3NYECKUX SIBIICHUMN B
OKPYKAIOIIEN MPUPOJE U MOBCEIHEBHOMN KU3HU,
a TaK)Xe BBISIBJICHUS (PU3UYECKUX OCHOB pslia




BCEro Kypca

Hayunsbrit MmeTon

COBPEMCHHBIX TCXHOJIOFPII}'I;

(l)]/[3]/[](]/[ ITIO3HAHUA UCTO NPUMCHCHHUA OCBOCHHBIX 3KCIICPUMCHTAJIbHBIX
peanu3anus B YMEHHH JIJISI HCCIIEAOBAHUS (PU3UIECKUX
(I)I/IBI/I‘-ICCKI/IX HBJ’IGHHﬁ, B TOM YHCJIC IJId IPOBCPKU I'MITIOTEC3 U
HNCCJICAOBAaHUAX. BBISIBJICHUA BaKOHOMCpHOCTCﬁ.
CBsi3b GU3UKH U Pemenue pacu€rHbiX 3a7a4, B TOM YUCIE
COBpPEMEHHBIX MPEINOJIararoIIuX UCIIOIb30BaHUE (PU3UISCKOMN
TEXHOJIOTUH B MOJICTM ¥ OCHOBAaHHBIX Ha COJICPYKAHUH
06JIaCTH IIepeayun pa3IMYHBIX Pa3J/IeIOB Kypca (PU3UKH.
nHGOpPMAIHH, BrinosiHeHue 1 3amuTa rpyInmnoBbIX WA
SHEpreTHKe, VHIVWBUTY aJIbHBIX IPOCKTOB, CBSI3aHHBIX C
TpaHCIIOpPTE coJiep>)KaHUEeM Kypca GHU3UKU

Hroro: 1024

OueHo4yHbIE M1 MeTOAMYECKHE MaTepHaJibl o0ecnieunBawmue peaausanno OOII OO0

Mpeamer | Kuacc| IIporpamma MeTtoanueckue KHNMpbI1 Y4yeboHuk
peKoMeHAanuu,
NOYpO4HbIe pa3padoTKu
dusuka 7  |Paboune E.M. I'ytauk, E.B. dusuka 7 Knacc. [leppiikun A.B.
[IPOrPaMMBI. Pri6akoBa A.E. Mapon, E.A. @uzuka 7 - M:
dusuka 7-9 TemaTudeckoe 1 MapoHn Jlpoda. 2019.
KJIACCBI. [OYpOYHOE CaMocTOsITENbHBIE U
A .B. Iepplikuna, [UIAHUPOBaHHE K KOHTPOJIbHBIE paOOTBHI.
H.B. ®unonosuy, [yueOHuky A.B. H.K. Xannanos, T.A.
E.M. I'yrHuk [lepblkuna XaHHaHOBA
«Duszuka 7 Kjacey. TecTsl 7 Knacc.
Metoanueckoe nocodue [(COOpHUK 3a/1a4 10
H.B. ®wioHoBHY. (buzuke 7-9
[lepsimkun A.B.
dusuka 8 [PaGoume E.M. I'ytHuk, E.B. dusnka 8 xmacc. [lepoimkun A.B.
[IPOrpaMMBI. Pri0akoBa A.E. Mapon, E.A. Ddusuka 8 - M:
dusznka 7-9 Temaruueckoe u Mapon Jlpoda. 2019.
KJIACCBI. [IOYpPOYHOE CaMOCTOSTENBHBIE U
A.B. TlepblinknHa,[I7IAHUPOBAHUE K KOHTpPOJIbHBIE pa0OTHI.
H.B. ®unonosuy, [ydeOHUKY A.B. H.!. Cnennena
E.M. I'yTHHK [leppimkuHa TecThl 8 Kiacc.
«®Du3nka 8 kmacey. COopHUK 3a/1a4 1O
MeTtoaudeckoe mocodue |pusnke 7-9
H.B. ®unonosuy. [lepbimkun A.B.
dusuka 9  |[PaGoume E.M. I'ytHuk, E.B. dusnka 9 xacc. [lepoimkun A.B.
[IPOrpaMMBI. PribakoBa A.E. Mapon, E.A. , l'yrauk E.M.
dusznka 7-9 Temarnueckoe u Mapon ®dusuka 9 - M:
KJIACCBI. [OYpPOYHOE Camocrosarensubie 1 [[lpoda. 2019.
A.B. TlepblinknHa,[I7IaHUPOBAHUE K KOHTPOJIbHBIE PaOOTHI.
H.B. ®wionoBuy, [yaieOHUKY A.B. H.N. Cnennena
E.M. I'yrHuK [TepbimkuHa Tectbl 9 knacc.
«®Du3uka 9 kmacey. COopHUK 3a/1a4 1O
MeTtomudeckoe mocodue |pusnke 7-9
H.B. ®unonosuu. [lepbimkun A.B.




