


TITOSICHUTEJ/IbHAS 3AITNCKA

ITosicHUTe/IbHAs 3allMCKa
Pabouas mporpaMma 1o npeamety «pusmkar» s 7-9 knacco MBOY COIII
N911 . OnmeHeBO/J, pa3paboTaHa Ha OCHOBE:
1. ®efepaJbHOTO TOCYAAPCTBEHHOTO 00pa30BaTeIbHOTO CTaHaapTa OC-
HOBHOT'O 00I1Iero 06pa30BaHMS;
2. OOITOOO MBOY "COIMI N211"
Yue6Horo mnadHa MBOY "COIII N26 . OseHeBog,"
4. demepanlbHOrO TepevHs] YUeOHMKOB IO mpeameTy "dusuka" aBT.
A. B. IlepbllIk1H
5. YMK 1o nnpegmMeTy
[TpakTMUecKasl UacTb yUeOHOTO cofepskaHMs IIpeaMeTa ycuaeHa MaTepu-
aJbHO-TEXHMUECKOI 6a30i1 1eHTpa «Touka pocTa» M KOMILIEKTaMM 060-
pynoBaHus ajst OI'D, UCMoab3yeMbIX IJIS1 peanu3aliy 06pa3oBaTe/bHbIX

IIporpaMM B paMKdX IIpEeI1ogaBaHMId (I)I/ISI/IKI/I.

ITpakTHuecKasl 4aCTh YUEOHOTO COMIepsKaHMs IIpeiMeTa yCuaeHa MaTepy-
a7bHO-TEXHMUECKOM 6a30ii eHTpa «Touka pocTa» M KOMILJIEKTaMU 060-
pynoBaHus ajnst OI'D, MUCIOMb3yeMBIX IJISI peanusaluy 00pa30BaTe/bHbIX
IIPOTpaMM B paMKax IIpernogaBaHust (GU3UKIN.

Pabouas nporpamma 1o ¢pusuke B 7-9 Knaccax paccumMraHa Ha 238 uacos. B
TOM ulc/ie B 7, 8 Kiaccax 1Mo 68 yueO6HbIX YaCcOB U3 pacyeTa 2 yueOHbIX Uaca
B Hefesto 1 B 9 knacce 102 yaca 13 pacueTa 3 yueOHbIX Yaca B HeZleJTio

N3yuenne GU3MKM TIpeAriosaraeT OBjaajJeHNue CjeayIolMMMU KoMIie-
TEHTHOCTSIMU, XapaKTepPU3SYIOLLINMU eCTeCTBEHHO-HAayYHYI0 TPAaMOTHOCTb:
e HAYUYHO OOBSICHSITH SIBJIEHUS;
e OLIEHMBATh M MOHMMATb OCOOEHHOCTM HAyUHOTO MCC/e/I0Ba-
HUS;
e MHTEPIPeTUPOBATh JaHHBIE U UCIIOAb30BATh HAyUHbIE JOKa-
3aTe/IbCTBA JIJISl TTIOJTyUeHUS BBIBOJOB.

Ienn usydyeHust GpM3UKM Ha YpOBHE OCHOBHOI'O 00I[ero 06pa3oBaHMsI
onpezeseHbl B KoHLeNLMK MpenojaBaHus yuebHOro npeamerta «Ousmuka»
B 00pa3oBaTe/ibHbIX opraHusaiusix Poccuiickoit demepalinm, peannsyro-
X OCHOBHbIE 0O0IIe06pa30BaTe/ibHblE MPOrpPaMMbl, YTBEPXKIEHHON pe-



meHueM Kosnmernu MuHMUcTepcTBa mpocBellieHnUst Poccuiickoit ®epepailinm
(TIpoToKoJ oT 3 mekadbpst 2019 r. N2 ITK-4BH).
Iemn nayuyeHnsa GpU3NKN:

NpuobpeTeHMEe MHTepeca M CTpeM/IeHMST 00YUaloIIMXCsl K HayuyHO-
MY M3YUYEHUIO TIPUPOIbI, pa3sBUTUE UX MHTEJUIEKTYalbHbIX U TBOP-
YyeCcKMX CIIOCOOHOCTEN;

pa3BUTHMeE TIpPeJICTaBJIeHMII 0 HAYUYHOM METO/Ie IT03HaHMS U (popMu-
pOBaHMe MCCIeN0BaTe/bCKOTO OTHOIUEHUS K OKPYXKaKIIUM SBjie-
HUSIM;

dbopmMupoBaHMe HAYyUHOTO MUPOBO33PEHMS KaK pe3yJbTaTra Musyye-
HMSI OCHOB CTPOEHMSI MaTepuu M (pyHIaMeHTa/JIbHbIX 3aKOHOB (pu-
3UKMU;

dbopMmupoBaHMe MOpeAcTaBiAeHUi O poau (UMKU IJISI pPa3sBUTUS
IPYTUX eCTEeCTBEHHBIX HAaYK, TEXHUKU U TeXHOJIOTUIA;

pa3BUTHe ITIpeACTaBjeHMUII O BO3MOXHBIX cdepax Oyayiiei IMpo-
deccroHanbHONM AeSITeTbHOCTU, CBSI3aHHOM C (pM3MKOI, TOATOTOB-
Ka K JajibHelilieMy 00yueHI IO B 3TOM HallpaB/IeHUM.

HocTukeHMe 3TUX LieJiei IIporpaMmsal I10 (I)I/IBI/IKe Ha YPOBHE OCHOB-
HOTO O6H.[€I‘O O6p8.30BaHI/I$I obecreunBaeTcs pemieHreM CJIeayroumnx 3a-

mau:

NpMuoOGpeTeHMe 3HAHUI O IUCKPETHOM CTPOEHUM BeIllecTBa, O Me-
XaHMUECKUX, TEIVIOBBIX, 3JIEKTPUUECKUX, MATHUTHBIX ¥ KBAHTOBBIX
SIBJIEHUSIX;

NpMuoOGpeTeHMe YMEHMI OMMUCHIBATh M OOBICHSITL (PU3UUECKUE SIB-
JIEHUSI C UCTI0/Ib30BaHMEM ITOJTyUeHHBIX 3HaHMUIA;

OCBOEHME METO/IOB pelleHMs ITPOCTEMIINX PACUETHBIX 3a1aU C MUC-
M0/Ib30BaHMeM (QU3MUECKMX Mofesei, TBOPUECKUX M IIPaKTU-
KO-OPUEHTHPOBAHHBIX 3a/1ay;

pa3sBUTME YMeHMI HAOGIOAATh IIPUPOIHBIE SIBJIEHUS ¥ BBITIOIHSTD
OTIBITHI, JTAGOpPaTOPHBIE PAabOTHI U IKCIIEPUMMEHTATbHbIE MCCTIEI0-
BaHMS C MICIIOJIb30BaHMEM U3MEPUTEILHBIX TPUOOPOB;

OCBOEHMe TIPUEMOB pabOThI ¢ MHPOpPMaleit GMU3NMIECKOro COAep-
>KaHMSI, BKIIOUas MHGOPMAILIMIO O COBPeMEHHBIX TOCTIKEHUSIX PI-
3UKM, aHAJIU3 U KPUTHUUECKOE OLieHMBaHMe MHDOpMaLn;



e 3HAKOMCTBO €O cdepaMu IpodeCcCHOHaIbHOM IesTeTbHOCTH, CBSI-
3aHHBIMM C (PM3UKOI, I COBPEMEHHBIMMU TEXHOJIOIMSIMM, OCHOBaH-
HBIMM Ha JOCTVKeHUSIX (PHU3MUeCKOi HayKu.

Ha usyueHmne ¢pu3ukm (6a30Bblii ypOBEeHb) HAa YPOBHE OCHOBHOI'O 00-
111ero 00pa30BaHMUs OTBOAUTCS 238 yacoB: B 7 Kjlacce — 68 uacoB (2 uaca B
HeJlle/0), B 8 Kjacce — 68 yacos (2 yaca B HeJleslio), B 9 knacce — 102 yaca
(3 yaca B HeJieJIIo).

IIpegnaraemMblii B mporpaMme 1o (puM3suKe IepeueHb J1abOpaTOPHBIX
pabGoT M OIBITOB HOCUT peKOMeHJaTejbHblii XapaKTep, YUUTe/lb AeaeT
BbIOODP MpoBeeHMs 1a00PAaTOPHBIX PabOT U OIBITOB C YUETOM MHAUBUIY-
a7bHBIX 0COGEHHOCTEN 00yUarIIMXCs, CIIMCKA KCIIepUMEHTAIbHbIX 3a/a-
HMit, IpejiaraeMbIX B paMKax OCHOBHOT'O rOCyJapCTBEHHOI'0 9K3aMeHa 110
bu3MKe 1 ¢ UCMO/b30BaHMEM 060pyAoBaHMS LieHTpa «Touka PocTa»



COIEP>XAHUME OBYUYEHUNSI

7 KJITACC

Paszjgen 1. ®u3uKa ¥ €€ poyib B IO3HAHNUM OKPY’Kalollero Mmupa.

®dusnka — Hayka O nmpupoje. SIBiaeHust mpupoabl. dusnuueckue siBjie-
HMSI: MeXaHM4YecKue, TerjoBble, 3JeKTpUUecKMe, MarHUTHbIEe, CBETOBBIE,
3BYKOBBIE.

dusnueckme BeaMUMHbL. M3MepeHne pusndecknx BeJanumH. Ousuue-
cKue TMpuo6opsl. IlorpelllHOCTL M3MepeHMit. MeXayHapoaHasli cUCTeMa
eJIVHULI.

Kak ¢m3uKa u gpyrue ecTeCTBeHHble HayKM M3ydaloT npuponay. Ecre-
CTBEHHO-HAyUHbI MeTOJ IO3HaHMsI: Hab/oAeH1e, TOCTaHOBKAa HAyUHOTO
BOIIPOCA, BBIJBVIKEHME TUIIOTE3, IKCIIEPMMEHT I10 IIPOBEpPKe TUIIOTE3,
00bsiCHEHMe Hab/MogaeMoro sijaeHus. OnmcaHne GU3NUECKUX SIBJIeHUI C
TIOMOILbIO MOJeJIeN.

demoncmpauuu.

1.

2.

MexaHMUecKue, TeMa0Bble, /IEKTPUUeCKe, MarHUTHbIE, CBETOBBIE
SIBJIEHUSI.

dusuueckme MpUOOPHI M Mpoledypa MPSIMbIX M3MepeHMii aHallo-
TOBBIM U LIM(PPOBBIM IPUOOPOM.

JlabopamopHsie pabomel U onvimel.

1.

2
3
4.
5

OnpepeneHne 1eHbI AeeHUs Kbl MU3MEPUTEIbHOTO Mprbopa.
H3mepeHMe pacCTOSTHUIA.

M3mepeHne 06bEMa KUIKOCTU M TBEPAOTO TeJa.

OrnpezeneHne pa3MepoB MaJlbIX Tel.

V3MmepeHMe TeMIlepaTyphl IIPU MTOMOLLM KUAKOCTHOTO TepMOMeT-
pa u JaTuMKa TeMIlepaTyphl.

ITpoBeeHMe MCCAeLOBaHMS IO INPOBEPKE I'MIIOTE3bl: HAJIbHOCTh
MoJIETa IIapuKa, MyIIeHHOTO TOPU30HTA/JbHO, TeM OOJbllie, YeM
6oJIbllIe BBICOTA ITyCKa.

Paznen 2. HepBOHa‘IaJIbeIe CBEeJE€HHMA O CTPOCHNMH BeNleCTBaA.
CTpOEHI/Ie BelleCTBa: aTOMbI M MOJIEKYJ/IbI, UX Pa3MEPHbI. OHbITbI, JO-
Ka3bIBaloIlIMe AMCKPEeTHOE CTPOEHME BEIIECTBA.



IIBV>KeHMe 4YacTull BellecTBa. CBSI3b CKOPOCTU IBVDKEHMUS YACTULI C
TeMIepaTypoii. bpoyHoBckoe nABwkeHue, auddysnus. BszammomeiicTBue
YaCTHUL BellleCTBa: IPUTSIKEHME U OTTaJIKMBaHME.
ArperaTHble COCTOSIHMSI BellleCTBa: CTpOe€HMe Tra30B, >KUIKOCTE U
TBEPABIX (KPUCTA/UIMUECKUX) Tejl. B3aMMOCBSI3b MeXAy CBOICTBAMMU Be-
1IeCTB B Pa3HbIX arperaTHbIX COCTOSIHMSIX UM UX aTOMHO-MOJIEKYJISIPHBIM
cTpoeHreM. OCOOeHHOCTH arperaTHbIX COCTOSIHUIA BOIbI.
demoHncmpauuu.
1. HabGmogeHyue 6pOyHOBCKOTO JABVDKEHMUSI.
2. Habmonenne aguddysmmn.
3. HabmioJeHne SB/IeHUI, OOBSICHSIONIMUXCS TPUTSKEHUMEM WM OT-
TaJIKMBaHMEM UYaCTUL] BellleCTBa.

JlabopamopHsie pabomel U onvimel.

1. OuLeHKa auamMeTpa aToMa METOZOM pSZoB (C UCIIO/Ib30BaHMeM ¢o-
Torpadwii).

2. OIBITHI 1O HAGIOAEHMIO TEIIJIOBOTO pacIIMpeHMs Ta30B.

3. OMBITbI MO OOHAPY>KEHUIO JeVCTBUS CUJI MOJIEKYJISIPHOTO IIPUTSI-
JKeHMUSI.

Pasaen 3. /IBVOKeHMe M B3aMMO/elcTBYE TeJl.

MexaHn4yeckoe IBVKeHME. PaBHOMepHOE ¥ HepaBHOMEpPHOE [IBIIKe-
H1e. CKopocTb. CpeHsIsSl CKOPOCTD IIPU HEpaBHOMEPHOM [BVKeHUM. Pac-
YET ITyTU U BpeMeHU IBUKEeHMSI.

SIBnenue MHepUMUn. 3aKOH MHepLUMK. B3auMoaeiicTBue Tesl Kak Ipu-
UyHa M3MeHeHMs CKOPOCTU BUKeHMS Tesl. Macca Kak Mepa MHEPTHOCTU
Tena. IIOTHOCTE BeljecTBa. CBS3b IVIOTHOCTU C KOJIMYECTBOM MOJIEKYI B
eIMHULe 0O0BbEMA BellleCTBa.

Cuia Kak XapaKTepuCTUKa B3aMMOeinCcTBUs Tea. Cuia yrpyroctu u
3aKOH I'yka. MI3mMepeHMe CUJIbI C TIOMOIIBIO IMHAMOMeETpa. SIBjieHue TSro-
TeHUS U cula TsoReCcTU. Cuila TSDKeCTU Ha ApyruX ItaHeTax. Bec Tema. He-
BeCOMOCTbB. CJIOKeHMe CWJI, HallpaB/IeHHBIX 10 OOHOM IpsMoii. PaBHoei-
cTBytolas cui. Cuna TpeHusi. TpeHMe CKObKeHUS U TpeHue ToKos. Tpe-
HMe B IIPUPOJie U TEXHUKE.

demoncmpauuu.

1. HabGmogeHe MexaHMUeCKOro ABVKeHMS Tea.

2. M3mepeHMe CKOPOCTU ITPSIMOIMHEINHOTO IBUKEHMSI.



Hab6ofeHne SBeHUS MHePLUM.
HabmofeHne M3MeHeHMSI CKOPOCTHU TP B3aMMOEICTBUM TeJl.
CpaBHeHMe Macc 110 B3aMMOEeCTBUIO TeJl.

o ok W

CliokeHMe CUJI, HallpaBJIEHHBIX 10 OJHO ITPSIMOIA.
JlabopamopHsie pabomel U onvimel.
1. OmnpenesieHrie CKOPOCTM PaBHOMEPHOTO [OBVOKEHMS (LIapuKa B
SKUIAKOCTHU, MOZE/IM 3JIEKTPUUECKOT0 aBTOMOOMJISL U TaK Aajiee).

2. OmpeneneHue cpegHeli CKOPOCTHM CKOJIbXKeHMST OpycKa MM 1IapuKa
10 HAKJIOHHOM ITIJIOCKOCTM.
OrnpenesnieHye MJIOTHOCTU TBEPAOrO TeJa.

4. OTBITHI, JTeMOHCTPUPYIOIINE 3aBUCMMOCTb pacTsokeHUs (Aedop-
MaLyu) TIPY>KUHBI OT MIPUIOKEHHOM CUJIBI.

5. OMBITBI, JEeMOHCTPUPYIOLLME 3aBUCUMOCTDb CUJIbI TPEHUS CKOJIbKe-
HMSI OT Beca TeJla M XapaKTepa COPUKACAIOILIMXCSI TOBEPXHOCTEIA.

Pasgein 4. [laBjieHNe TBEPABIX TeJ, JKUAKOCTEM M ra3os.

HaBneHne. Crioco6bl YMeHbIIIeHMUSI U yBelIuueHusl AaBiaeHus. [laBie-
HMe Ta3a. 3aBUCMMOCTb JAaB/IeHMsI ra3a OT 06b€Ma, TeMIepaTypsl. [Tepena-
ya JaBjieHMsI TBEPOBIMU TejlaMU, KUAKOCTSIMU M razaMmiu. 3aKoH ITackass.
[THeBMaTHUeCKMe MalllMHbI. 3aBUCUMOCTb [aBIeHUS SKUIKOCTM OT ITyOu-
Hbl. ['MapocTaTuueckuit mapagokc. CooobliawImecs: cocyabl. I'mapapianye-
CKMe MeXaHWU3MBbl.

ATtmocdepa 3emnn 1 atmocdepHoe AaBeHue. [IpMUMHBI CYILECTBO-
BaHMSI BO3AYIIHOM 060/0ukM 3eMin. OnblT Toppudennu. MismepeHne aT-
MocdepHOro gaBjieHMS. 3aBUCUMOCTb aTMOC(epHOro JaB/ieHUSI OT BbICO-
Thl HaJ, YpoBHeM Mopsi. ITpubopsl A1 M3MepeHus: aTMochepHOro aaBe-
HUSI.

HeicTBUe KUAKOCTU U ra3a Ha MOrpYy;KEHHOe B HUX TeJO. BeITanKku-
Bawllas (apxumenoBa) cuiaa. 3akKoH Apxumena. IliaBaHue Tel.
BospyxormnaBaHue.

demoncmpauuu.

1. 3aBUCUMOCTbD JIaBJIeHUS ra3a OT TeMIlepaTyphl.

2. Ilepemauya maBieHMS SKUOKOCTBIO M Ta30M.

3. Coobuiaoinecs: COCYybl.

4. T'mppaBianuecKkuii rmpecc.

5. IIposiB/ieHMe eiicTBUSI aTMOC(HEPHOTO JaBIeHMS.



Jla
1.

3aBMCUMMOCTb BBITAJIKMBAWOILE! CUIBI OT 00bEMa MOTPYKEHHOI
YaCTU TeJjla U IIJIOTHOCTU XXKUIKOCTH.

PaBeHCTBO BbITAJIKMBAIOILLE CUJIbI BECY BBITECHEHHOM JKUIKOCTH.
YcioBue niaBaHUs TeJl: TJIaBaHMe WU ITOTpy>KeHMe Tesl B 3aBUCH-
MOCTH OT COOTHOIIIEHMS TJIOTHOCTEN Tesia U XXUIKOCTH.
60opamopHsle pabomel U onvimel.

VccnenoBaHue 3aBMCUMMOCTM Beca Tejla B BOjJle OT 00bEMa IOrpy-
SKEHHOM B )KMIKOCTb YaCTU TeJia.

OrnpepesieHre BbITAJIKMBAIOILEN CUIbI, AeMCTBYIOLIEe Ha Teslo, Io-
I'PY’KEHHOE B KUJKOCTb.

[TpoBepKa He3aBMCUMOCTM BbITAJKUBAIOILEN CUJIbI, NeiCTBYIOLIEN
Ha TeJIO B >KUKOCTU, OT MacChl TeJa.

OIBITBI, IEMOHCTPUPYIOLLME 3aBUCMMOCTb BbITAJIKMBAIOIE CUJIBI,
IeiCcTBYIOIelt Ha Tei0 B KMIOKOCTU, OT 00bEMa IOTPYKEHHOM B
SKMIKOCTb YaCTU TeJia Y OT INIOTHOCTY SKUIKOCTMU.
KoHcTpynpoBaHue apeoMeTpa U KOHCTPYUPOBaHMeE JIOAKU U OTI-
peleieHNe e€ rpy30I0JbEMHOCTH.

Paszein 5. PaGoTa M MOIITHOCTD. JHEPIrus.

MexaHnuecKasi paboTa. MOIITHOCTb.

ITpocTble MeXaHM3MbI: pbluar, 6JI0K, HaK/JIOHHasI MIJI0CKOCTb. [IpaBuio
paBHOBecHs pbiuara. I[IpMMeHeHMe MTpaBuUja paBHOBeCHS pbiuara K OJIOKY.
«30i10TO€E MpaBmio» MexaHuku. KII mpocThiX MeXaHU3MOB. [IpocThie Me-
XaHU3MBI B OBITY U TEXHMKE.

MexaHnueckas 3Heprus. KnHeTnueckas M IMOTEHLMa/JIbHAs 3Heprus.

IIpeBpa

meHnmue OAHOro BUd MeXaHMUeCKOMN JHEPIrn B ,I[pYI‘Oﬁ. 3aKOH

COXpaHeHMsI SHEPIMM B MeXaHUKe.
demoncmpauuu.

1.
Ja
1.

2.
3.
4.

8 KJIA

IIprMepBI ITPOCTBIX MEXAaHM3MOB.

6opamopHsie pabomel U onvimel.

OmnpeaeneHne pabOThI CUJIbI TPeHUS TP PaBHOMEPHOM ABVKEHUN
TeJsla [0 TOPU30HTAIbHOM [TOBE PXHOCTM.

HccnemoBaHue yCI0BUM paBHOBECHUS pblyara.

N3mepenne KII/ HaKJIOHHOM IVIOCKOCTMH.

M3yueHMe 3aKOHA COXpaHEHMS MeXaHUUeCKOI S3Heprmm.

CC



Pa3zgen 6. TemioBbie sIBJIeHMS.

OCHOBHBIE TIOJIOKEHUST MOJIEKY/IIPHO--KMHETUYECKOI TEOPUN CTpOe-
HUS BellecTBa. Macca 1 pasMepbl aTOMOB UM MOJIeKy/l. ONBITEI, ITOATBEP-
JKOatollye OCHOBHBIE TTOJIOKEHUS MOJIEKY/ISIPHO-KMHETUYECKOM TEOPUMN.

Mojenu TBEPAOro, KUAKOTO M ra3000pa3HOr0 COCTOSIHUIA BellleCTBa.
Kpucrananueckue 1 amopdHble Tena. O6bsiCHeHME CBOMCTB ra30B, SKUIKO-
CTeM U TBEPABIX TeJl HA OCHOBE I10JIO’KeHUI MOJIEKY/ISIPHO--KMHe TUUEeCKOMI
Teopun. CMauMBaHMe U KaUJIJISIPHbIE SIBJIeHMsI. TellJloBoe paclliupeHne u
CKaTue.

Temmeparypa. CBsI3b TeMIlepaTyphbl CO CKOPOCTBHIO TEIJIOBOTO JBUKe-
HUSI yacTull. BHyTpeHHsisS sHeprusi. CocoObl M3MeHeHMS BHYTpeHHe
SHepruu: Telvionepesada U coBeplleHMe padboThl. Buabl Teronepenaun:
TeIJIONPOBOIHOCTb, KOHBEKLIVS, U3/TyUeHHE.

KommyecTBO TernoThl. YenbHasl TEIVIOEMKOCTD BelllecTBa. Termoo0-
MEH U TeIJIOBOe paBHOBecKe. YpaBHeHMe TeIVIOBOro 6anaHca. IlnasnieHne
M OTBepIeBaHMe KPUCTA/UIMUECKMX BelleCcTB. YAe/JbHas TeIIOTa IJIaBJie-
Hus. ITapoo6pasoBaHue U KoHaeHcauus. Mcnapenne. Kunenue. YaenbHast
TeNnj0Ta Mapooopa3oBaHMsl. 3aBMCUMOCTb TeMIlepaTypbl KUIIEHUSI OT aT-
MocdepHOro gaBaeHMS.

B/1aXHOCTBb BO3JyXa.

DHeprus TOIIMBA. Y e/IbHas TeIlJIOTa CTOpaHMsI.

ITpMHLMITEI pabOThI TEIIOBBIX ABUraTesei KII, TenaoBoro gBurare-
ns. TerioBble ABUTATE/IN M 3alMTa OKPYKAIOLLIE Cpelbl.

3aKOH COXpaHeHMSI U IpeBpallleHNs] SHEPIMM B TEIJIOBBIX MTpolieccax.

demoHncmpauuu.

1. HabmogeHyue 6pOyHOBCKOTO ABVDKEHMSI.

2. Habmonenne auddysmn.

3. HabmogeHue sIBeHMI cMauMBaHMS Y KallUMJISIPHBIX SIBJIEHUIA.

4. HabmiomeHue TeIJIOBOTO pacIIMpeHMs Tel.

5. MismeHeHMe JaB/ieHMs ra3a IIpyu M3MeHeHUM 00bEMa U HarpeBaHUM

WA OXJIAKOEHUN.

6. IlpaBuia M3MepeHUs TeMIlepaTyphl.

7. BuUapl Teronepemaun.

8. OxnaxkaeHue Py COBEPIIEHUN PaOOTHI.



9. HarpeBaHue npy coOBepIlIeHUM PabOThl BHEILIHMMM CUTaMUA.
10. CpaBHeHMe TEIJIOEMKOCTEN pa3/IMUHbBIX BEllleCTB.
11. HabmiomeHne KUITeHUSI.
12. HabnogeHMe MOCTOSIHCTBA TeMIlepaTyphbl IIpU MIaBJIeHUMN.
13. Mopgenu TeIIOBbIX IBUTaTeJIEN.
JlabopamopHsie pabomel U onvimel.
1. OmBITHI IO OOHAPYKEHUIO AEMCTBUSI CMI MOJIEKYJ/ISIPHOTO ITPUTSI-
SKeHMSL.

2. OIIBITHI IO BBIPAIMBAHMIO KPUCTAIJIOB IIOBAPEHHOI COJIM UK Ca-
Xapa.

3. OmbITHI 110 HAOJIOJEHMIO TEIJIOBOIO PaCIIMpPeHMUs Ta30B, SKUOAKO-
CTeM U TBEPIBIX TeJl.

4. OmpeneneHue JaBjeHMs BO3Ayxa B Oa/JIOHe IIIPHUIIA.

OTbBIThI, JeMOHCTPUPYIOLYME 3aBUCUMOCTh JaBjieHUS BO3AyXa OT
ero o0bEMa 1 HarpeBaHUS UM OXTIaKIEeHUSI.
6. TIpoBepKa TMUIIOTe3bl JIMHEMHOM 3aBUCUMOCTM AJMHBI CTOJIOMKA
SKMUJKOCTU B TEPMOMETPUUECKOi TPpYyOKe OT TeMIlepaTyphl.

7. HabmiogeHne M3MeHeHMsI BHyTpeHHel sHepruM Tejla B pe3y/ibTaTe
TernJIonnepesaun ¥ paboThl BHEIIHMUX CHUJL.

8. UccnegoBaHye SIBJeHUSI TeIyIooOOMeHa IIPU CMeIIMBAaHUM XOJOJ-
HOM U Topsiueit BOJbI.

9. OmpemeneHne KOJIMYECTBA TEIJIOTHI, MIOJIYyYeHHOrO BOJOM MpU Te-
IJIOOOMEHE ¢ HarpeThIM MeTa//IMUeCKUM LIMIMHIPOM.

10. OnipeesieHMe yae/JbHOM TeIVIOEMKOCTU BellleCTBa.

11. UccnemoBaHue Ipollecca ucrapeHmsl.

12. OnipeesieHMe OTHOCUTEIBHOM BIAKHOCTHU BO3AyXa.

13. OnipeesieHMe yae/JbHOM TeIUIOTHI IJIaBJIeHUS JIb/a.

Pasnen 7. JjleKTpuUUYecKye M MarHUTHbBIE SIBJICHMS.

DNeKTpu3alms Tejl. /IBa pofia 3/IeKTpUUEeCKUX 3apsiioB. Bsaumomeii-
CTBME 3apsKeHHBIX Tejl. 3aKOH KyioHa (3aBMCMMOCTD CUJIbI B3aMMOENCT-
BUS 3apSDKEHHBIX TeJl OT BEJIMUMHBI 3apsiioB M PaCcCTOSIHUST MEXOY TeJla-
MMN).

DeKTpuueckoe moJie. HanpssKEHHOCTD 3/IEKTpUUeCcKoro mos. IpuH-
LIMII CYIIE PIIO3ULIUU 3TIEKTPUUECKMX MToJiel (Ha KaueCTBEHHOM YPOBHeE).



Hocutenu asneKTpUUeCKUX 3apsiaoB. DJIeMeHTapHBIN 3JIEKTpUUeCKUin
3apsifi. CTpoeHne aToma. IIpOBOAHMKM U AVNEKTPUKU. 3aKOH COXpaHEHMS
3/IEKTPUUECKOTO0 3apsija.

DJIEKTPUUECKUIT TOK. YCIOBUSI CYILIECTBOBAHMS 3JIEKTPUUYECKOTO TOKa.
VICTOUHMKM TIOCTOSIHHOTO TOKa. [IeMiICTBUS 3/IeKTPUUYECKOr0 TOKa (Terlio-
BO€, XMMMUYECKOe, MarHUTHOE). DJIEKTPUUECKUIT TOK B JKUAKOCTSIX U ra3ax.

DJIeKTpuuecKas Lernb. Cuja TOKa. JIeKTpuueckoe HarpsbkeHue. Co-
IIPOTUBJIEHME TIPOBOJHMKA. YIe/JIbHOE COIPOTUBJIEHME BellleCTBa. 3aKOH
Oma s yyacTKa Lenu. [loc/ienoBaTesibHOe U Mapayie/ibHOe COeIMHeHue
IIPOBOJHUKOB.

PaboTa ¥ MOIITHOCTh 3JIeKTPpUUYECKOr0 TOKa. 3akoH [Ikoyas—JleHiia.
DJIeKTpuUecKre 1Lenu M MOTpeOUTenMu 37eKTPUUEeCKOoil SHEPTUMU B OBITY.
KopoTKoe 3aMBIKaHMe.

[TocTosTHHBIE MarHUTHI. B3auMo[ieliCTBMe ITIOCTOSIHHBIX MarHMUTOB.
MaruuTtHoe nosie. MaraiuTHoe I1oJjie 3eMJIM U ero 3HaueHue JIJis1 SKU3HU Ha
3emsie. ONBIT DpcTea. MarHUTHOE T0Jie 3/IeKTPUUEeCKOro Toka. Ilpume-
HeHMe 3JIEKTPOMAarHuTOB B TeXHUKeE. JleiiCTBMe MarHUTHOTO I10JIs Ha MPo-
BOJHMK C TOKOM. JJIEKTPOJBUTaTe b IIOCTOSIHHOTO TOKa. MICIo/ib30BaHMe
37IeKTpOABUTaTe/ el B TEXHUUECKMX YCTPOMCTBAX M Ha TPaHCIIOPTe.

OmnbiThl Papajies. SIBjieHMe 3/IEKTPOMAarHUTHON MHAYKLUMM. [IpaBuiio
JleH1ia. JnekTporeHepaTop. CIIOCOOBI MOJyYeHUS 2/IeKTPUUECKOM 3Hep-
UK. DJIEKTPOCTAaHIMM HA BO30OHOB/ISIEMbBIX MCTOUHMKAX SHEPIUNA.

demoncmpauuu.

1. DyeKTpu3aluus TeJl.

2. /IBa poja 3/eKTpUUYeCKUX 3apsiioB U B3aUMOJENCTBUE 3apsiKeH-
HBIX TeJl.

YCTPOICTBO U AeMCTBUE 3/IeKTPOCKOIIA.
DJIeKTPOCTaTMUYeCKast MHAYKLIMSI.

3aKOH COXpaHeHMSI IJIEKTPUUECKUX 3apsIIOB.
[TpOBOAHMKY U IUSJIEKTPUKMNA.

MoennpoBaHue CUIOBBIX IMHUI 3JIEKTPUUECKOTO MOJIS.
VICTOYHMKM ITOCTOSIHHOTO TOKA.

A AL Sl

HeACTBUS 3JIEKTPUUECKOTO TOKA.
10. DJIEKTPUUYECKUI TOK B JKUIKOCTMN.
11. T'a30BBIi1 pa3ps/.



12
13
14
15
16
17
18
19
20
21
22
23
24

25

. I3aMepeHMe CMUJIBI TOKA aMIlepMeTPOM.

. 3MepeHMe 3/IeKTPUUECKOrO HaTPSKEHMS BOJIbTMETPOM.

. PeocTaTt 1 MarasuH COIPOTUBJIEHWUIA.

. B3aumoeincTame rMoCcTOSHHBIX MarHUTOB.

. MopennpoBaHie HEBO3MOXXHOCTH pa3eieHus ITOI0COB MarHuTa.

. MozenpoBaHie MarHUTHBIX I10J1ei1 [TIOCTOSIHHBIX MarHUTOB.

. OmBIT DpcTema.

. MarHuTHoOe 10Jie TOKa. JJIeKTPOMarHur.

. JecTBre MarHMTHOTO MOJIS Ha ITPOBOJHMUK C TOKOM.

. DJIEKTPOABUTrATEJIb ITIOCTOSSHHOTO TOKA.

. AccneqoBaHye SIBJIEHUS 3/IeKTPOMAarHMTHOM MHIYKLIVN.

. OnieiThl @apapes.

. 3aBUCUMOCTDb HallpaB/ieHUS MHAYKLIMOHHOIO TOKa OT YC/JI0BUi1 €Tro
BO3HMKHOBEHMS.

. DJIEKTpOreHepaTop MOCTOSIHHOTO TOKa.

JlabopamopHsie pabomel U onvimel.

1.

10.

OIIBITHI 1O HAOGMIOAEHUIO 3JIEKTPU3ALIMM TeJl MHIYKLMEN U IIpU CO-
IIPUKOCHOBEHUM.

WccnenoBaHne OeiiCTBUSI 37IEKTPUUECKOTO IT0JISI Ha IIPOBOJHUKA U
IUDIEKTPUKIA.

Coopka U IIpoBepKa pabOThI 3/IEKTPUUECKON 1IeIM ITOCTOSHHOTO
TOKa.

M3mepeHMe U peryamMpoBaHie CUIbI TOKA.

V3mepeHle U peryaMpoBaHie HATIPSDKeHMS.

VccmeoBaHue 3aBUCMMOCTYM CUJIbI TOKa, MAYIIETO Uepes pesu-
CTOP, OT COITPOTUBJIEHNSI PE3UCTOPA M HAIIPSDKEHMS Ha PE3UCTOPE.

OIbITBI, eMOHCTPUPYIOIIME 3aBUCUMMOCTh 3JeKTPUUECKOTO CO-
IIPOTUBJIEHMSI ITPOBOJHMKA OT €r0 AJIMHBI, IJIONAAY TOIIEPEUYHOTO
ceueHMs ¥ MaTepuaa.

ITpoBepKa IpaBuMiIa CIOXKEHMS HAIPSKEHMIA TIPY T0C/IeS0BaTe b-
HOM COeIMHEHUM ABYX PE3UCTOPOB.

ITpoBepKa IpaBM/Ia [JIS CUJIbl TOKA IpM IapasieIbHOM COeIHe-
HUM PE3VCTOPOB.

OmnpepneneHne paboOThI 3JEKTPUUECKOTO TOKA, UAYIIETO Uuepes pe-
3UCTOP.



11.

12.

13.
14.

15.

16.

17.

18.

19.

20.
21.

OrnpemesieHrie MOIIHOCTU 3JIEKTPMUYECKOr'O TOKA, BBIZIEISIEMOI Ha
pes3ncTope.

HccneqoBaHme 3aBUCMMOCTU CMJIBI TOKA, MAYILIEro uepes JlaMIIoy-
KY, OT HallpsiKeHUS Ha Hell.

Onpenenenne KII HarpeBaTesl.

HccneqoBaHye MarHMTHOT'O B3aMMOAENCTBUS MTOCTOSIHHBIX MarHM-
TOB.

V3yueHMe MarHMTHOIO TOJISI TIOCTOSIHHBIX MarHUTOB P UX 00be-
OIVHEHUU U pasgeleHUN.

HccnenoBaHue [OeiCTBUSL 3JIEKTPUUECKOrO0 TOKA Ha MAarHUTHYIO
CTpPeJIKY.

OTIBITHI, JeMOHCTPUPYIOLLME 3aBUCUMOCTb CUJIbI B3aMMOAENCTBUS
KaTYIIKMA C TOKOM M MarHmuTa OT CUJIbI TOKA M HallpaBjieHUS TOKa B
KaTyILIKe.

W3yueHue geiiCTBUSI MarHUTHOTO I10JIS1 HA TPOBOJHMUK C TOKOM.
KoHcTpyMpoBaHMe 1 M3yueHMe paboThbl 31eKTpogBUTraTes.
Nsmepenne KIIJI anekTpoaBuUraTebHOMN YCTaHOBKI.

OIBITBL IO MCCIEeNOBAaHUIO SIBJIEHUS 3/IEKTPOMarHUMTHON MHIYK-
LN : UICCIefOBaHMe M3MeHeHMi1 3HaUeHMS U HallpaBJieHUS UHIYK-
LIMOHHOTO TOKa.

9 KJIACC

Pa3gen 8. MexaHnuecKkue siBJIeHMS.

MexaHuueckoe OBMKeHMe. MatepuanbHas Touka. CucTema OTCUETA.
OTHOCUTE/IbHOCTb MeXaHMUEeCKOTO IBMKeHUS. PaBHOMepHOe IIPSMOIU-
HeliHoe IBIKeHMe. HepaBHOMepHOe MNpSIMOJIMHENHOe ABikKeHMe. Cpell-
HSISI ¥ MTHOBEHHASI CKOPOCTh TeJla TPy HepaBHOMEPHOM [IBVKEHUM.

YckopeHne. PaBHOYCKOpeHHOe TIpSIMoiMHeliHoe ABukeHMue. CBOOO/I-
Hoe nageHue. OnbIThI ['anmnes.

PaBHOMepHOe ABIDKeHMe M0 OKpYyKHOCTH. Ilepuop u yacToTa obpa-
neHus. JInHeiHast M yriaoBast CKOpOCTU. LleHTpocTpeMuTe/IbHOE yCKOpe-

HHUe.

IlepBriii 3akoH HbioToHa. BTopoir 3akoH HbioToHa. TpeTuit 3aKOH
HbioToHa. [IpMHLMIT CyTIe prio3ULIUK CUJT.



Cuna ynpyrocti. 3akoH I'yka. Cuja TpeHUs: CUia TPeHUS CKOJIbXKe-
HUS, CUJIa TPeHMS TIOKOSI, Apyrue BUAbI TPeHMS.

Cuna TSKeCTU M 3aKOH BCEMUPHOIO TITOTEHMS. YCKOpeHMe cBOOO/-
HOrO TajeHus. [IBmkeHue 1uiaHeT BOKpYr CosHila. IlepBasg KocMuueckas
CKOpPOCThb. HeBeCOMOCTH U Teperpys3Ku.

PaBHOBecHe MaTepuaabHOM TOUKM. AOGCOTIOTHO TBEpPAoOe Tejo. PaB-
HOBecCye TBEPAOTO TeJa C 3aKpellJIEHHOM OChIO BpallleHus.. MOMEeHT CUJIBI.
LleHTp TSKeCTH.

Wmrynbe Tena. UsmeHeHme umityibca. UMIyibC cuiibl. 3aKOH CcOXpa-
HEeHMSI UMITY/IbCa. PeaKTUBHOE IBVKEHME.

MexaHnuecKasi paboTa ¥ MOITHOCTb. PaGoTa CHJT TSDKeCTH, YIIPYTOCTH,
TpeHus. CBSI3b S3HEPIUM U paboThl. [ToTeH1MaIbHasI S9HEPIrUsl Tesa, IOTH -
TOTO HaJ TOBEPXHOCTHIO 3eMJIN. [IoTeHLMaIbHas 3HePIUs CKATOM MPYKU-
Hbl. KuHeTuueckast sHeprus. TeopeMa O KMHETMUYECKON SHEPIUMM. 3aKOH
COXpaHeHMsI MeXaHMUeCKO SHEPTUN.

demoncmpauuu.

1. HabmiomeHre MeXaHMUECKOro ABUKEHMUS Tejla OTHOCUTEBHO pas3-

HBIX TeJ OTCUETA.

2. CpaBHeHMe MyTel U TPaeKTOPUi1 IBUKEHMS OJHOTO U TOTO Ke Tejia
OTHOCUTEJIbHO Pa3HbIX TeJl OTCUETA.

H3mepeHe CKOPOCTU U YCKOPEHMS IPSIMOJIMHEMHOTO JIBVKEHMSI.
HccnemoBaHye MpM3HAKOB PaBHOYCKOPEHHOTO JIBVKEHMSI.
HabofeHne IBUKeHMS Tejla T10 OKPY>KHOCTM.

o ok W

HabGmiogeHne MeXaHUUeCKUX SIBJIEHUI, TIPOUCXOASIIMX B CHUCTEME

OTCU€Ta «TeJiexkKa» MpU €€ paBHOMEPHOM U YCKOPEHHOM JBIKe-

HUIM OTHOCUTEJIBHO KabuHeTa PU3UKN.

7. 3aBUCUMOCTb YCKOPEHMS Tejla OT MacChl Tejla U HOeVCTBYIOIEeil Ha
HETO CUJIBI.

8. HabGmogeHne paBeHCTBA CUJI IIPU B3aMMOZENCTBUM TeJl.

9. M3MeHeHMe Beca TeJla ITpU YCKOPEHHOM IBUKEHUN.

10. [Tepegaua MMITyJibCa ITPY B3aMMOJEINCTBUMA TeJl.

11. [Tpeobpa3oBaHMs SHEPIUM ITPU B3aMMOJEICTBUM TeJl.

12. CoxpaHeHMe UMITYJIbCa ITpY HEYIIPYTOM B3aUMO/IEACTBUM.

13. CoxpaHeHMe MMITyJibca MpM abCOMIOTHO YIPYroM B3auMMOeNCT-

BUMN.



14. HabnogeHe peaKTUBHOIO JBVKEHMSL.

15. CoxpaHeHMe MeXaHUUeCKOl SHeprum Ipyu CBOOOJHOM MaJleHUM.

16. CoXpaHeHMe MeXaHUUeCKOM BSHepruu Ipu ABVDKEHUM Tejla IT10[,
e ACTBUEM IIPYKMHBI.

JlabopamopHsie pabomel U onvimel.

1. KoHCcTpyupoBaHMe TpakTa [Jisl pa3roHa M [AaJIbHENIIero paBHO-
MEPHOTO ABVKEHMS LIapuKa UM TeIeKKU.

2. OmpegnenieHne cpeHel CKOPOCTU CKOJIbKeHMST OpycKa UM IBIOKe-
HMSI IIapyKa 10 HAaKJIOHHOM IJIOCKOCTH.

3. OrnpeleneHre YCKOpeHUs TeJa P PaBHOYCKOPEHHOM [IBUKEHUU
10 HAaKJIOHHO¥ IJIOCKOCTM.

4. UccnegoBaHue 3aBUCMMOCTU YT OT BpeMeEHM IIPM PaBHOYCKO-
peHHOM JIBM>KeHMM O0e3 HauaJIbHOM CKOPOCTH.

5. IIpoBepKa T'MIIOTE3bI: €C/IM MPU PaBHOYCKOPEHHOM ABIOKeHUM Oe3
HaUYa/IbHOM CKOPOCTY YT OTHOCSITCS KaK Psii, HEUE THBIX UMCel, TO
COOTBETCTBYIOLLME TIPOMEKYTKM BpeMeH OJIMHAKOBBI.

6. MccnenoBaHue 3aBUCMMOCTU CUJIBI TpeHUS CKOJIbKEHUSI OT CUJIbI
HOPMaJIbHOTO JIaBJIEHUS.

7. OnpeneneHne KoahpuiimeHTa TPEHMS CKOJIbXEHMS.

8. OripenesieHne KECTKOCTU TIPY>KUHBI.

9. OmpenesieHne pabOThI CUJIbI TPEeHMS IIPM paBHOMEPHOM ABVKEHUM
TeJia 110 TOPU30HTAIbHOM MTOBEPXHOCTMU.

10. OnipeeneHue paboOThl CUJIBI YIIPYTOCTU MPU MOObEME I'py3a C MC-
MT0/Ib30BaHMeM HeTIOABUKHOIO U MOABVMKHOTO OJIOKOB.

11. UsyueHMe 3aKOHa COXpaHEeHUS] SHEPrUM.

Pasnen 9. MexaHn4yecKye KojieOaHMs M BOJTHBI.

KonebaTtenbHoe ABikeHMe. OCHOBHBIE XapaKTepPUCTUKM KoJieOaHMit:
Tepuoz], 4aCcToTa, aMIUINTyAa. MaTeMaTUUeCKUii U TIPYKMHHBIA MasiTHU-
Ku. [IpeBpallieHIe SHEePTUM IIpU KOeOaTeTbHOM ABVDKEHUM.

3aTyxallliie KojebaHus. BbIHy>KIeHHble KojiebaHusl. Pe3oHaHc. Me-
XaHM4YecKkue BOJHbI. CBOMCTBA MeXaHMUYeCKUX BOJIH. IIpofobHbIe U IoTIe-
peuHble BOJIHBI. [IJIMHA BOJIHBI M CKOPOCTD €€ pacIipocTpaHeHusl. MexaHu-
yeCKye BOJIHBI B TBEPIOM Tejle, CeiCMUUeCKye BOJTHBI.

3BYK. ['[POMKOCTb 3ByKa M BbicOTa TOHa. OTpaskeHMe 3ByKa. MHbpa-
3BYK U YJIbTPa3BYK.



demoncmpauuu.

1.

o A

Hab6moneHne KojaebaHuit Tesl Mo, AefiCTBUEM CUJIBI TSDKECTU U CU-
JTBI YIIPYTOCTH.

HabmtogeHne KoslebaHmii Ipy3a Ha HATYU U Ha TIPYKMHE.
Hab6moeHe BBIHYKIEHHBIX KoJleGaHMit U pe3oHaHca.
PacripocTpaHeHMe TPO0IbHBIX U MTOTIePeUHbIX BOJIH (Ha MOjIe/n).
Hab6moieHe 3aBUCMMOCTH BbICOTHI 3BYKa OT YaCTOTHI.
AKyCTMUeCKIIT pe30HaHC.

JlabopamopHsie pabomel U onvimel.

1.

7.

OmnpeneneHne 4acTOThI U Iepuoja KojebaHMII MaTeMaTUUyeCKOTro
MasiTHMKA.

OmnpegeneHne YacTOThI U TepMojia KojiebaHMit MPY>KMHHOTO MasiT-
HMKa.

HccnemoBaHne 3aBUCMMOCTU Teproja KojeGaHuii MoiBellIeHHOTO
K HUTU Tpy3a OT AJIMHBI HUTH.

VccnenoBaHue 3aBUCUMMOCTM Ilepuoja KojaebGaHMil IPYKMHHOTO
MasiTHMKA OT MacChl rpy3sa.

[TpoBepKa He3aBUCUMMOCTHU Ilepuoa KojaebaHuii rpysa, MmojiBelieH-
HOT'O K HUTHU, OT MacCChl rpy3a.

OmnbIThI, AeMOHCTPUPYIOIIME 3aBUCHMMOCTDL Iepuoja KojeOaHUiA
TIPY>KMHHOI'O MasiTHMKA OT MacChl Ipy3a M JKECTKOCTU IPY>KUHBI.
Vi3MepeH1e YCKOpeHMSI CBOOOTHOTO MafeHus.

Paspen 10. DjieKTpOMarHmuTHOE I0JIe M JIeKTPOMarHuTHbIe BOJI-

HBbI.

DNIeKTPOMAarHMTHOE TI10jie. JJIEKTPOMarHUTHbIe BOJIHBL. (CBOJCTBA
9JIEKTPOMAarHUTHBIX BOJIH. IIIKaa 3/ieKTpOMarHUTHBIX BOJIH. VICIT0/Ib30Ba-
HJe 3JIeKTPOMAarHUTHBIX BOJIH IJIsI COTOBOM CBSI3N.

DNeKTpOMarHMTHasl mnpupoja cBeTa. CKOpPOCThb CBeTa. BoJHOBBbIE
CBOJICTBA CBeTa.

demoncmpauuu.

1.
2.

CBOJICTBA 3/IEKTPOMarHMTHBIX BOJIH.
BosHOBBIE CBOIICTBA CBeTa.

JlabopamopHsie pabomel U onsimel.

1.

Vi3yueHMe CBOVCTB 3/IeKTPOMarHMTHBIX BOJIH C TIOMOIIbIO MOOM/Ib-
HOTO TenedoHa.



Pa3gen 11. CBeTOBBIE SIBJICHMUSI.

JlyueBast mozienb cBeTa. cTouHMKM cBeTa. [IpsiMOJIMHEeTHOe pacIipo-
cTpaHeHMe cBeTa. 3aTMeHMs CosHua u JIyHel. OTpaskeHue cBeTta. Inockoe
3epKaJio. 3aKOH OTpakeHMs CBeTa.

[Ipenomienre cBeTa. 3aKOH MpeoMieHusl cBeTa. IloTHOe BHYTpeH-
Hee OTpakeHMe cBeTa. VICIo/Ib30BaHMe MOJTHOTO BHYTPEHHETO OTPaskeHUsI
B ONITUUYECKMX CBETOBO/IAX.

JIunza. Xopa saydeii B JuH3e. ONTuMYeckass cucTema QoToarnmnapara,
MMKPOCKOITa M TejlecKora. I'/1la3 Kak onTuyeckasl cucrema. bin3opyKoCcTb U
IalTbHO30PKOCTh.

PasyiokeHue 6enoro cBeTa B cIeKTp. OmnbiTel HbloToHa. CroxkeHue
CIIeKTpaJIbHbIX LIBETOB. /Iyucrepcus cBera.

demoncmpauuu.

1. IIpsgmosnHeliHOe pacpoCTpaHeHe CBeTa.

2. OTpaxkeHue cBeTa.

3. ITomyuyeHMe M300paskeHMIt B IIJIOCKOM, BOTHYTOM M BBIITYK/IOM 3€p-

KaJiax.

4. TlpenomiieHue cBeTa.

5. OnTuuyeckuit cCBeTOBOJ,

6. Xo[ myueit B cooupatolileit TMH3e.

7. XOJ Jyueil B pacceMBalollein IMH3e.

8. TlomyueHMe M300paskeHMI C TOMOIIbBIO JIMH3.

9. TIpuHuMI geiicTBUS (poTOamNapaTa, MMKPOCKOIIA M TeJecKoIa.

10. Mopgerb riasa.

11. Pa3yioskeHMe 6ejioro cBeTa B CIIEKTP.

12. ITosryueHMe 6e/IOoro CBeTa IMPH CIOKEHMM CBeTa Pa3HbIX 1[BETOB.

JlabopamopHsie pabomel U onvimel.

1. WccnegoBaHue 3aBUCMMOCTU yIJia OTPa’keHMs CBE€TOBOIO jyya OT

yrIJia najgeHus.

2. MsyueHMe XapaKTepMUCTUK M300pakeHUs IIpeaMeTa B IIJIOCKOM

3epKaJie.

3. WccnemoBaHue 3aBUCMMOCTM YIjla IPeJIOMJIEHUS CBETOBOIO Jiyya

OT yTJIa MaieHnsl Ha IpaHULie «BO3IYyX—CTEKIIO».
4. TlomyuyeHMe M306pakeHMI C TTOMOILbIO COOMpalolleli TMH3bI.



5. OmnpepneneHre HOKYCHOTO PaCCTOSIHMS UM ONTUUECKON CUIbI COOM-

parolleil IMH3BI.

6. OIIBITHI IO Pa3/IOKeHMIO 6eI0ro CBeTa B CIIEKTP.

7. OIBITHI MO BOCIPUATHIO 1[BETa MpeJMeTOB IPU MX HabOI0aAeHUN

yepes 1IBeTOBble (PUJIbTPHI.

Pa3zgen 12. KBaHTOBbBIE SIBJI€HMS.

OmnbiTel Pe3epdopna u niaHeTapHas Mojeab aToMa. Mozenb aToMma
Bopa. McmyckaHue 1 MoT/oleHMe cBeTa aToMOM. KBaHThI. JIMHeliuaThie
CITEKTPBI.

Pai1oakKTUBHOCTb. Anb(da-, GeTa- M raMma-usaydeHus. CTpoeHMe
aTOMHOTrO sapa. Hyk/loHHast Mojie/ib aTOMHOro siapa. Msoromnsl. Pagmoak-
TUBHbIE MpeBpallleHNs. [lepuof momypaciiaja aTOMHbIX sifiep.

SInepHble peakiMu. 3aKOHbI COXpaHEHMsSI 3apsiIOBOTO M MaCCOBOTO
yycesl. DHEePrUsl CBSI3M aTOMHBIX siiep. CBsI3b MaccChl M 3Heprun. Peakium
CHHTe3a U JieeHus saep. ictTounuku sHepruy ComHLa U 3BE3,.

SInepHas sHepreTuka. [eiicTBUS pagMOaKTUBHBIX U3TyUeHMUi Ha XKU-
Bble OpraHM3MblI.

demoncmpauuu.

1. CeKTpbl U3/TyUeHUsI U MOTTIOIIeHMSI.

2. CIeKTpbl pa3IMUHbIX Ta30B.

3. CrekTp BOZoOpoza.

4. HabmiofeHue TpeKOB B Kamepe BuibcoHa.

5. PaboTa cuéTumKa MOHU3UPYIOIINX U3TyUeHUIA.

6. Perucrpaiius nsmyueHus: IPUPOSHBIX MUHEPATIOB U TPOAYKTOB.

JlabopamopHsie pabomel U onvimel.

1. HabGnogeHue CIIOMIHBIX U IMHEIUAThIX CIIEKTPOB U3TyUeHMS.

2. HMccnemoBaHMe TPeKOB: M3MepeHMe SHepPrMyu YacTHULIbI 10 TOPMO3-

HoMy ITyTH (110 poTorpadmsm).

3. VMiamepeHMe pagnioaKTUBHOIO (HoHa.

IToBTOPHUTEIBHO-0000IAIOIINIT MOIY/Ib.

IToBTOpUTENbHO--0000IIAONIMII MOAY/b IMpegHa3HaueH IJs CUCTe-
MaTu3aLyuu U 000011eHNs TPeIMeTHOTO COAepsKaHMS U OTIbITa JesITeIbHO-
CTU, TIPUOOPETEHHOTO TP U3YUEeHMUM BCero Kypca GusMku, a Takke [IJIs
MIOATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMeHYy 1Mo (pM3uKe MAJIs
00y4JalolIMXCsl, BLIOPABIINMX 3TOT YUeOHBINM ITpeaMeT.



ITpyu M3yyeHUM JAHHOTO MOIYJ/IS Peaau3yloTCs U CUCTeMaTU3UPYIOTCS
BUJIbl €SITE/IbHOCTM, Ha OCHOBE KOTOPBIX OOeCIeunBaeTcsl AOCTIDKEHMe
MpeAMeTHBIX M MeTalpeJAMeTHbIX TJIaHUPYeMbIX pe3y/lbTaTOB 00yUueHMs,
dbopmupyeTcs ecTeCTBeHHOHAayYHasi IPaMOTHOCTb: OCBOeHMe HayUHbIX Me-
TOHOB MCC/IeIOBaHMS SIBJIEHUI NIPUPOALI U TEXHUKU, OBJaZieHMe YMeHMSI-
MU OOBSICHATL (pM3MUecKue SIBJIeHMS, TpUMeHSs IoTydeHHble 3HaHMUS,
pelllaTh 33Jauy, B TOM UMCJ/le KaueCTBEHHbIE U IKCIIEpMMEHTaJIbHbIE.

[TpMHLUMIIMANIBHO JIesITeIbHOCTHBIN XapaKTep JaHHOTO pasjesia pea-
JIM3YeTCs 3a CYET TOTO, UTO 0OyUalollyecs BBIMOJHSIOT 3aJaHusl, B KOTO-
PBIX UM IIpe/ijIaraeTcs:

Ha OCHOBe ITOJTyUeHHBIX 3HaHMII pacrio3HaBaThb U HAYUYHO OOBSICHSTH
(dusmuecKue SIBJIeHUS B OKpYsKalollleit Ipupoe 1 IToBceJHEBHOM XXU3HMU;

MICII0/Ib30BaThb HayyHble MeTO[bl MCCAeJ0BaHUS (PMU3UUECKUX SIBJIe-
HUIt, B TOM 4UMCje [AJS1 IIPOBEPKU TUIIOTe3 U MOJTyUeHMS TeopeTUUeCcKuxX
BBIBO/IOB;

00BSICHSITh HayUHble OCHOBBI Hanbojiee BaXKHBIX JOCTVMKEHMI COBpeMeH-
HBIX T€XHOJIOTUI, HallpyMep, MTPaKTHUUECKOTr0 UCII0/Ib30BaHMUS Pa3IUMUHbBIX
MCTOUHMKOB JHEPIMM Ha OCHOBE 3aKOHA IMpeBpallleHMS M COXpaHEeHMUS
BCEX U3BECTHBIX BUJIOB SHEPIUN.



INTAHVUPYEMBIE PE3VYJ/IbTATbI OCBOEHUNS ITPOTPAMMBI I10 ®U-
3UKE HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUSA

M3yuyeHnne ¢pU3NKY Ha YPOBHE OCHOBHOTO 00OIIEro o6pa3soBaHMsS Ha-

IIPaBJIEHO Ha JOCTIKEHME TMUHOCTHBIX, MeTaIllpeIMETHBIX U ITPeIMETHBIX
06pa3oBaTe/IbHbIX Pe3y/IbTaTOB.

B pesynbTare u3yueHns GuU3MKY Ha YPOBHE OCHOBHOT'O OOIIErO 00pa-

30BaHMs y obyvalomerocs 6yayT copMupoBaHbl C/IeIyIOIIe TMUHOCTHbIE
pes3y/IbTaThl B UaCTH:

1) HaTpMOTHMUYECKOTrOo BOCITUTAHMUSI:

MIPOSIB/IEHME MHTEpeca K UCTOPUM M COBPEMEHHOMY COCTOSIHUIO pPOC-
CUiicKOM pyr3MuecKkoil HayKu;

IIEHHOCTHOE OTHOIIIeHMEe K IOCTVOKEHMSIM POCCUMCKUX YUEHBIX-
-(pU3UKOB;

2) rpa’kgaHCKOTO ¥ AYXOBHO-HPABCTBEHHOIO BOCIIMTAHMS
TOTOBHOCTh K aKTMBHOMY YUYacCTUIO B OOCYKIEHUM OOIIeCTBEHHO
3HAUMMBbIX M 3TUUECKMX ITPOOJIeEM, CBSI3aHHBIX C IMPaKTUUECKUM IIpU-
MeHEeHMEM IOCTUKeHU PU3UKH;

OCO3HaHMe BaKHOCTY MOPaJbHO--3TUUYECKUX MIPUHLIUIIOB B I€ATe/b-
HOCTU YUEHOTO;

3) 3CTeTUYECKOro BOCIIUTAHUSA

BOCIIpUSITUE ICTETUUECKUX KauecTB (pU3UUECKO HAYKU: €€ rapMo-
HUYHOTO ITOCTPOEHMS, CTPOIOCTU, TOUHOCTH, JIJAKOHUYHOCTH,

4) HIeHHOCTU HAaYyYHOT0 MO3HAHMUSI:

OCO3HaHMe IIeHHOCTU (PU3MUeCKOii HayKM KaK MOITHOTO MHCTPYMEH-
Ta IO3HAHMS MMpa, OCHOBBI Pa3BUTUS TEXHOJOTUIi, BakHelilleit co-
CTaBJISAIONIEN KYJIbTYphI;

pasBUTHME HAYUHOI! JII0O03HATE/IbBHOCTY, MHTEpeca K MCCae0BaTe Ib-
CKOJ OesITe/IbHOCTH;

5) dbopmupoBaHus KyJbTYpbl 340POBbsI ¥ 3MOIIMOHAJIBLHOrO 0Jia-
TOTIOTYUMSA:

OCO3HaHMe 1LIEHHOCTM 6e30I1aCcHOT0 00pasa KIM3HM B COBPeMEHHOM
TeXHOJIOTMYEeCKOM MMpe, BaKHOCTU IIpaBU/ 0e30IacHOro IOBeIeHMSs
Ha TpaHCIOpPTe, Ha IOporax, C 3JIEKTPUUYECKUM U TeIJIOBbIM 000pYyH0-
BaHMEM B JOMAIITHUX YC/IOBUSIX;



chopMMpPOBaHHOCTb HaBbIKa peduiekcum, IpU3HaHME CBOEro Ipasa
Ha OIMOKY M TaKOTO Ke IMpaBa y IPYroro 4ejoBeKa;

6) TpyA0OBOro BOCIIUTAHMSA

aKTMBHOE yyacTue B pellleHUM MpaKTUUeCKux 3amaau (B paMKax ce-
MbJ, 06pa30BaTeIbHOI OpraHu3aluu, ropoaa, Kpas) TeXHOJOIrMUecKoi
1 COLMAIbHOIM HapaBIeHHOCTHU, TPeOYIONIUX B TOM Uucie U pusuue-
CKMX 3HaHMIA;

MHTepeC K IPAKTUUEeCKOMY M3yUeHMI0 mpodeccuii, cBI3aHHBIX C pu-
3UKOI;

7) 3KOJIOTUUYECKOro BOCIIUTaHUA:

OpMeHTallMs Ha IpuMeHeHMe pu3nIeCcKux 3HaHUI 11 pellleHust 3a-
oad B 00J1acTM OKpyKalollleil cpenbl, IUIAHMPOBAHUSI IIOCTYIIKOB U
OLIEHKM MX BO3MOKHBIX IIOCIeACTBUIL AJISI OKPY>KaIOILeil Cpebl;
OCO3HaHMe TIJI00a/IbHOI0 XapakTepa KOJOTMUecKuX IMpobjeM U my-
TeM UX pelleHNs;

8) azanTauMM K U3MEHSIIOLIMMCS YCIOBUSIM COLMA/JIbHOM U MpU-
POAHOI Cpenbl:

IIOTPeOHOCTh BO B3aMMMOIEVICTBMM IIPY BBIIIOJTHEHMM MCCIeIOBaHMIA
1 IPOEeKTOB (PU3MUeCKOi HAalpaBJIe€HHOCTU, OTKPBITOCTh OIBITY U 3Ha-
HUSIM IPYTUX;

TOBBIILIEHME YPOBHSI CBOE€l KOMIIETEHTHOCTU Uepe3 IIPaKTUUYEeCKYIO
IesITeJIbHOCTD;

IIOTPe6GHOCTD B (pOPMIUPOBAHMM HOBBIX 3HAHUI1, B TOM uucjie GopMy-
JUPOBATh UAEU, TIOHITHUS, TUTIOTE3bl 0 (PU3UUYECKUX 00BEKTaX U SBJIe-
HUSIX;

oco3HaHMe Ae(pUIIUTOB COOCTBEHHBIX 3HAHUI Y KOMIIETEHTHOCTE B
obacTu GU3UKH;

IJIAHUPOBAaHME CBOEro pa3BUTHUS B NMPUOOPETEHUM HOBBIX (pu3uue-
CKMX 3HaHMIA;

CTpeMJ/IeHMe aHaIu3UPOBaTh U BBISIBJISITb B3aUMMOCBSI3U IIPUPOIDI,
0011IeCcTBa 1 SKOHOMMKM, B TOM UMCJ/IE C UCIIOIb30BaHMeM (pU3UUECKUX
3HaHUIA;

OLleHKa CBOMX AeMCTBUI1 C YUETOM BJIMSIHUS Ha OKPYKAIOIIYIO Cpeay,
BO3MOKHBIX I'7T00a/IbHBIX IT0C/IeACTBUIA.



METAIIPEAMETHBIE PE3VJ/IbTATbDI

B pesynbTaTe OCBOEHMSI ITPOTPaMMBbl 0 (P13MKe Ha YPOBHE OCHOBHO-
ro 0061lero o6pa3oBaHMUsl y oOyUarwoIerocs 6yayT copMupoBaHbl MeTa-
MpeJMeTHbIe Pe3y/IbTaThl, BK/IIOUAIOIIMe ITI03HaBaTe/lbHble YHUBEPCa/lb-
Hble y4yeOHbIe IeiCTBUSI, KOMMYHMKATUBHBIE YHMBepCa/JbHblE yueOHbIe
IeVCTBUSI, PETYISITUBHBIE YHUBEPCA/IbHbIE YUEOHBIE JIe/CTBHS.

IIo3HaBaTe/IbHbBIE YHUBCPCAIbHbBIC Y‘IEGHbIe ,Z[EﬁCTBI/IH

Ba3oBbie jjormyeckue JemcTBU:

BBISIBJISITh M XapaKTepu30BaTh CyIlleCTBeHHbIe IIPU3HAKU 00BbEeKTOB
(IBJIEHUIN);

yCTaHaB/IMBATh CYIeCTBEHHbIN MPU3HaK KiaccuduKaliy, oCHOBa-
HUS JI71s1 06001LeHNsI U CPaBHEHMS;

BBISIBJISITh 3aKOHOMEPHOCTHU U MPOTUBOPEUMS B pacCMaTpUBaeMbIX
daKTax, JaHHBIX M HaOJIOJeHUSIX, OTHOCSILIMXCSI K (PU3UUECKUM
SIBJIEHUSIM;

BBISIBJISITh TIPUMUMHHO--C/IeCTBEHHBIE CBSI3U IIpU U3yUeHUU PuU3sn-
yeCKUX SIBJIEHMII U TIPOLIeCCOB, AeaTh BbIBOALI C UCIIOIb30BaHUEM
IeIyKTUBHBIX ¥ MHAYKTUBHBIX YMO3aK/IlIOUeHUi, BbIABUTATh TUIIO-
Te3bl 0 B3aMMOCBSI3SIX (PMU3UUECKMX BeIUUNH;

CaMOCTOSITEJIbHO BBIOMpPATh CIIOCOO pellieHUs yueOHOI ¢usmnye-
CKOJ 3aJlauM (CpaBHEeHMe HECKOJIbKUX BapUMaHTOB pellleHys], BbIOOp
HauboJiee MOAXOASILET0 C YUETOM CaMOCTOSITEbHO BbIAeNeHHBIX
KpUTEPUEB).

Ba3oBble ucciaegoBaTeIbCKUe JeMCTBUS:

MICII0/Ib30BaTh BOIIPOCHI KaK JMCC/IeI0BaTe/NbCKIUA MHCTPYMEHT I10-
3HaHUS;

MIPOBOAUTH IO CAMOCTOSITe/IbHO COCTaBJIeHHOMY IIJIaHY OIIBIT, He-
CIOKHBIN (PU3MUECKUI IKCIEePUMEHT, HEeOOJIbIIOEe MCClIed0BaHMe
(uU31UeCKOro SIBIeHNS;

OlLleHMBATb Ha MPMMEHMMOCTb U AOCTOBEPHOCTb MHGMOpMAaINIO,
MTOTyUEeHHYIO B XO/le UCC/IeOBaHMSI MU SKCIIepMMEHTa;
CaMOCTOSITEJIbHO (hOPMYIMUPOBATL 0000ILEHNSI U BBIBOJBI IO pe-
3yJbTaTaM IIPOBeEHHOr0 Hab0IeH s, OTIbITa, CC/IeJOBaHMS ;



IIPOTHO3MPOBATH BO3MOJKHOE ,I[&J'IbHEVIH.IEE pPa3BUTHUE (l)I/ISI/ILIeCKI/IX
IIpoLecCCoB, d TAKKE BbIABUT'ATb IIPEAITIOIOKEHM I 006 ux Pa3BUTUN B
HOBBIX YCIOBUAX U KOHTEKCTAX.

Pa6ora ¢ nHdopmaimesi:

IIPUMEHSTh pa3lMYHble METOJbl, MHCTPYMEHTHI U 3alpoChl IIpU
MoMcKe U 0TO60pe MHPpOpMaLMM UM JAaHHBIX C YYETOM IIpeJio-
’KEHHOI1 yuebHOI1 (pM3nuecKoii 3a/1aum;

aHa/IM3MpPOBaThb, CUCTEMaTU3UPOBATh WM MHTEPIPETUPOBATL MH-
dbopmaLMio pa3IMYHbIX BUIOB U GOPM MpeiCTaB/IeHNS ;
CaMOCTOSITE/IbHO BbIOMPATh ONMTUMAa/bHYI0O GOpPMY MpeACcTaBIeHMS
MHbOpMaLMK U WITIOCTPUPOBATD pelllaeMble 3a/1au HeCJI0KHBIMMU
cXeMaMu, AuarpaMmMamMm, MHo rpadmKoit U X KOMOMHALUSIMMU.

KOMMYHI/IKaTI/IBHbIe YHUBEPCA/JIbHBIC Y‘IEGHbIe ,Z[EﬁCTBI/IHI

B XOfe OOCYyKIeHMs yueOGHOro MaTepuasa, pe3y/lbTaToB Jiabopa-
TOPHBIX PabOT M ITPOEKTOB 3a4aBaTh BOIMIPOCHI I10 CYIIECTBY 0OCYXK-
IlaeMOi1 TeMbl ¥ BbICKa3bIBaTh UJI€M, HalleJIEHHbIE Ha pellleHNe 3a-
oauy U noAgepskaHye 6arosxkeaTeIbHOCTM OOILeHNS;
COITOCTABJISIT CBOU CY>KAEHMUS C CYKIEHUSIMU IPYIrUX YUaCTHUKOB
ouasora, 0OHapy>XKMBaTh pa3janyyie U CXOCTBO MTO3ULINI;
BbIPa’kaTh CBOKO TOUKY 3pPEHMS B YCTHBIX M ITMCbMEHHBIX TEKCTaX;
TyOIMYHO TIPeICTaBISTh Pe3yabTaThl BIITOJHEHHOTO (PU3MUECKOTO
OITbITa (3KCIIEpMMEHTA, UCC/IeJOBAaHWS, [IPOEKTA);

TTOHMMATh M UCIIO/Ib30BaTh ITpeuMYyIleCTBa KOMaHAHO U UHAVBU-
oyalbHOM pabOThI IpU pellleHMM KOHKPEeTHOM (pM3udeckoit mpo-
6/1eMBI;

MIPUHMMATDL LlieJii COBMECTHOM [IesITeJIbHOCTU, OPraHM30BbIBATH
IeiCTBUS TI0 €€ MOCTUMKEHMIO: paclpefiesisiTb POaM, 00CYKIaTh
MIpOLIecchl ¥ pe3yabTaTbl COBMECTHOM paboThl, 000011aTh MHEHMS
HeCKOJIbKUX JIIOJIei;

BBITTOJIHSITH CBOIO YaCThb PAabOThI, JOCTUTAsl KAUECTBEHHOTO pe3y/ib-
TaTa 110 CBOeMY HaIlpaBJIEeHUID U KOOPAMHUPYSI CBOU AeCTBUS C
IPYyrMMM YieHaMy KOMaH/bl;

OlLIeHMBATbh KaueCTBO CBOET0 BK/aja B OOIIMII IMIPOAYKT IO KpuUTe-
pUSIM, CaMOCTOSITe/IbHO C(OOPMYIMPOBAHHBIM YYaCTHMKAMM B3au-
MO eCTBUS.



PEI’YJIHTI/IBHI)IE YHUBEPCAJIDbHBIC Y‘IEGHbIe ,Z[EﬁCTBI/IH

CamMoopranmsanysa:

BBISIBJISITh MP06JIEMBbl B SKM3HEHHBIX M YUEOHBIX CUTYyallUsIX, Tpe-
OyIOIIMX /1S pellleHuUs pr3nIeCcKUx 3HaHUI;

OPUEHTUPOBATBCS B PA3/JIMUHBIX IMOAXOJAaX MPUHSITUS pelleHUin
(MHIOUBUAYAJbHOE, TIPUHSTHE pelleHus B TpyIile, MPpUHSITHE pe-
LLIEHUIA TPYIIIION);

CaMOCTOSITE/TbHO COCTAaBJISITh aJTOPUTM pellleHUs (pr3MuecKoii 3a-
Oauy WIN TJIaHa UCCIeSOBaHUS C YUETOM MMEIOLIMXCS PeCypcoB U
COOCTBEHHBIX BO3MOKHOCTEN, apryMeHTMpPOBaThb IIpejJjaraeMble
BapMAaHThI pelleHMit;

IeyiaTb BbIOOP M OpaThb OTBETCTBEHHOCTD 3a pellieHNe.

CaMOKOHTpOJIb, SMOILIMOHAJIbHBIN MHTE/LJIEKT:

IaBaTh aJleKBaTHYIO OLIEHKY CUTyallUu U TpejjaraTh IJIaH e€ u3-
MeHEeHMUS;

OOBSICHSITh MPUUMHBI AOCTVMKEHUSI (HeJOCTIDKEHUSI) pe3y/bTaTOB
nesiTeJIbHOCTH, laBaTh OLIEHKY ITPUOOPEeTEHHOMY OIIBITY;

BHOCUTH KOPPEKTUBBI B JIeSITE/NbHOCTD (B TOM UMCJIe B XO/[I BBIIIOJI-
HeHUsT PM3MUeCKOro MCCaeJoBaHMUsI UIM IIPOEKTa) Ha OCHOBE HO-
BbIX OOCTOSITEJIbCTB, M3MEHMBILMXCS CUTYyalluii, YCTaHOBJIEHHBIX
OILIMO0K, BO3SHUKIIMX TPYIHOCTEN;

OlLIeHMBATbh COOTBETCTBME pe3yibTaTa 1L[e/iX U YCIOBUSIM;

CTaBUTb ceOs1 Ha MeCTO JPYroro yejoBeKa B Xofe CIiopa WU JMUC-
KyCCMM Ha Hay4yHYIO TeMy, IOHMMAaTb MOTUBbBI, HAMepPeHUSsI U JIOTU-
Ky Ipyroro,

MIpU3HaBaTh CBOE MPaBO Ha OIIMOKY IpU pellleHnn GusnieckKux 3a-
Iay WIM B YTBEPXKAEHMSIX Ha HayuyHble TEMbI M TaKoe Ke IpPaBo

Apyroro.

INPEIMETHDIE PE3VJ/IbTATbDI

K KoHIly o6yueHMs B 7 Kiaacce IpeiMeTHbIE pe3y/JbTaTbl Ha 6a30BOM
YPOBHE JO/IKHBI OTPaXkaTb CHOPMMPOBAHHOCTD Y 00YUAIOILINXCS YMEHUIA:



MICTIO/Ib30BaTh MOHSTUS : PU3UUeCKMe M XMMUUECKIME SIBJIEHNS, Ha-
O/0/leHNe, 9KCIIepMMEHT, MOfesb, TUIIOTe3a, eAUMHULIb (pr3uUe-
CKMX BeJIMUMH, aTOM, MOJIEKYJIa, arperaTHbie COCTOSIHUS BellecTBa
(TBEpA0E, XXKNAKOe, ra3000pa3Hoe), MeXxaHUUYeCcKoe ABMKeHMe (paB-
HOMepHOe, HepaBHOMEpPHOe, INPSIMOJIMHENHOE), TPAeKTOPUS, PaB-
HOJIeJCTBYIOIIAs cuiia, nedopmaums (yrpyras, rjacTudeckasl), He-
BECOMOCTb, COOOILAIOIIMEeCS COCYbI;

pasmmyatrhb sgBaeHus (Inddysus, TenaoBoe ABVDKEHME YaCTUI] Be-
II[eCTBa, pPaBHOMEpPHOe [BVKeHMe, HepaBHOMEpHOe [BVKeHUe,
MHepLMS, B3aMMOJEeCTBIeE TeJl, paBHOBECHE TBEPABIX TeJl C 3aKpe-
TVIEHHOM OCbIO BpallleHus, Iiepefava JaBJIeHMsI TBEPABIMU TeJlaMu,
KUAKOCTSIMM M razaMu, aTMochepHOe IaBjieHue, IJlaBaHue Tell,
TpeBpallleHns MeXaHMYeCKOoil 3Hepruu) I0 OMMCAHUI0 MX XapaK-
TEPHBIX CBOVICTB M HAa OCHOBE OIIBITOB, JeMOHCTPUPYIOINX JaHHOe
dbusnyeckoe SIBJIeHNUE;

pacro3HaBaTh MpPOSIBJIEHNME M3yYeHHBIX (U3MUYECKMX SIBJIEHMI1 B
OKpY>KalIlleM MUpe, B TOM umcjie guandeckue SBJIeHUs B IIPUPO-
Ie: TIpUMepPBI ABVIKEHUS C Pa3IMYHBIMMU CKOPOCTSIMMU B KMBOI U
HEKMBOM MPUPOJeE, NeCTBUE CUIBI TPeHUS B IIPUPOJE U TEXHUKE,
B/IMSTHME aTMOC(epHOro AaBjeHMS Ha KMBOJ OpraHM3M, MaBaHue
pbIO, phIUaru B Tejie uejOBeKa, IIpU ITOM IepeBOAUTh IIpaKTUue-
CKYI0 3a7jauy B yUeOHY10, BBIAE/SITh CyllleCTBEHHbIE CBOVICTBA (TIPU-
3HaKM) GU3NUECKUX SIBJIEHWIA;

ONMCHIBATh M3yYeHHbIe CBOJICTBA Tea U (uU3mMUecKue SIBJIeHMS, UC-
MOJIb3ysl GU3MUecKue BeJMUMHbI (Macca, 00BbEM, TIJIOTHOCTh Bellle-
CTBa, BpeMs, IIyTh, CKOPOCTh, CpeHSsI CKOPOCThb, CU/Ia YIIPYTOCTH,
CUIa TSDKEeCTH, BeC TeJa, CUjia TPeHUs, JaBjeHue (TBEPLOro Tena,
KMUIKOCTM, Ta3a), BbITaJKMBalOIIas cujia, MexaHuuecKasi paboTa,
MOIITHOCTb, IIJIEYO CUJIbI, MOMEHT CWJIbl, KO3 @ULIMEHT I0JIe3HOTO
OeVICTBUS MeXaHM3MOB, KMHETUUeCKas U IOTeHLMalbHas SHep-
TUs), IIPU OMMCAHUM MPAaBMIBHO TPAKTOBATh (GU3NMUYECKMIT CMBICI
MICTIO/Ib3YEeMbIX BeJIMUMH, UX O00O3HAUeHUS] M eOUHUIIbI pusnde-
CKMX BeJIMUMH, HAXOOUTh (POPMYJIbI, CBSI3bIBAIOILIME JAHHYIO (PU3U-
YeCKyl0 BeJIMUMHY C IPYTMMU BeIMUNMHAMU, CTPOUTD rpadpyKu U3Yy-
YeHHbIX 3aBUCUMOCTEN (PU3MUeCKNX BEJINUNH;



XapaKTepn3oBaTh CBOMCTBa Tej, (pu3MUecKue SIBJeHUS M Ipoliec-
Cbl, MCIIOJIb3YS TIpaBUjia CJI0OKeHMS CUJT (BOJIb OJHOM MPSIMOI), 3a-
KOH I'yka, 3aKkoH Ilackans, 3aKOH ApxumMe[a, IIpaBUIO paBHOBECHS
pbiuara (6710Ka), «30710TO€ TIPaBMUIO» MeXaHUKM, 3aKOH COXpaHeHM S
MeXaHMUeCKO 3Heprum, Mpy 3TOM JaBaThb CJIOBECHYI (hOpMYyIn-
POBKY 3aKOHa ¥ 3allMChIBAaTh er0 MaTeMaTUUYeCKOe BhIpakeHMe;
00BSICHSITh (pMU3MUeCKMe SIBJIeHUS], IIPOLIeCChl ¥ CBOVICTBA TeJl, B TOM
yyciie U B KOHTEKCTe CUTYaLMil ITPaKTUKO-OPUEHTUPOBAHHOIO Xa-
paKTepa: BBISIBJSThL IPUUMHHO--C/IeJCTBEHHbIE CBSI3U, CTPOUTH
oObsicCHeHMe M3 1-2 JIOrMYeCcKuX IIaroB C OMopoit Ha 1-2 M3yueH-
HBIX CBOVICTBA (pM3MUYECKUX SIBJIeHMI, GU3MUeCKMX 3aKOHA WM 3a-
KOHOMEPHOCTH,

pellaTb pacu€THbIe 3aaun B 1-2 geiCTBUS, VUCIIOIb3YS 3aKOHBI U
dbopmyibl, cBSI3bIBalOILMe (PU3MUeCKMe BeJIMUMHBI: HA OCHOBE aHa-
JIM3a YCIOBUS 3a[auM 3alMCbIBaTh KpaTKOe YC/IOBUe, TOACTaB/ISTh
(dusmyeckre BeIMUNHBI B (POPMYJIbI M MPOBOAUTDL PACUETHI, HAXO-
IUTb CIIpaBOUHbIe JaHHble, HEOOXOAMMbIe [IJi1 pellleHus 3aaady,
OLIEHUBATh PeAIMCTUYHOCTD ITOTYYEHHOM (PM3MUECKOI BEJTMUNHBI;
pacrio3HaBaTh MPOO6JIeMbI, KOTOpPble MOXKHO PeILIUTb MpM MTOMOILIA
bu3MYecKx MeTOI0B, B OMMCAaHUM UCCIeIOBAaHMS BBIZEISTh MPO-
BepsieMoe IpearioiokeHne (TUII0Te3Y), pasjinyaTh M MHTePIpeTu-
pOBaThb IOJYUEeHHBIN pe3yabTaT, HaXOAUTh OIIMOKM B XO/le OIbITa,
ZleJlaTh BBIBOJBI 10 €r0 pe3y/ibTaTaM;

MIPOBOJAUTh OTBITHI 0 HAOMIOAeHMIO (QU3MUECKUX SIBIEHUI MU
(u3MYecKmx CBONMCTB Tej: (OPMYINPOBATH ITPOBePsiEeMble ITpeIno-
JIO’KeHMUsI, COOMPaTh YCTAHOBKY U3 MpeI0skeHHOTO 000pyd0BaHMS,
3aIMMChIBATh XO/I OITbITA ¥ (POPMYIMPOBATH BHIBOJHI;

BBITIO/IHATh MPSIMbIe M3MepeHUs PacCTOSIHUS, BpeMeHM, MacChl Te-
7a, 06bEMa, CUJIbI M TeMITepaTyphbl C MCII0/Ib30BaHMEM aHAOTOBBIX
" UMOPOBLIX MPUOOPOB, 3aMMChIBaTh MOKa3aHMS MPMOOPOB C YUé-
TOM 3aJaHHOJ a0COMIOTHOI ITOTPEITHOCTY U3MePeHMIA;

MIPOBOJINTD MCC/IeJOBaHMe 3aBUCUMOCTY OJHOI (pM3MUeCKOi1 BeIu-
UMHBI OT OPYroi C UCMOJIb30BaHUEM MPSIMBbIX M3MepeHUI (3aBUCU-
MOCTH ITyTM PaBHOMEPHO [BVKYILEroCs Teja OT BpeMeHU IBUKe-
HUSI Tejla, CUJIbl TPeHUS CKOJIbKeHMS OT Beca TeJla, KauecTBa obpa-



O0TKM TTIOBEPXHOCTEN TeJ ¥ He3aBUCUMOCTU CUJIbI TPEHUS OT ILJIO-
a7/ CONIPUKOCHOBEHMS TeJl, CUJIbl YIIPYTOCTH OT YAJIMHEHUS TIpY-
>KMHbI, BBITAJIKMBalOIlleli CUJIbI OT 00bEMa TOTPY;KEHHO YaCcTU Te-
Ja U OT IVIOTHOCTU JKUIKOCTH, €€ He3aBUCUMOCTU OT IIJIOTHOCTU
TeJla, OT TTyOMHbBI, HA KOTOPYIO MOTPY>KeHO TeJjl0, YC/IOBMIA I/laBa-
HUSI TeJl, YCJIOBUIA paBHOBecHsl pblyara U 0GJI0KOB), yUaCTBOBAaTh B
IIJIaHMPOBAaHUM YUeOHOTO MCC/eloBaHMs, COOMpaThb YCTaHOBKY U
BBITTOJIHSITh M3MepeHUs, ciefdys IpeajoKeHHOMY IiaHy, (puKcu-
pOBaThb pe3y/bTaThl MTOJYUEHHON 3aBUCMMOCTU (PU3UUECKUX BeJu-
YMH B BUJE IPeII0KeHHBIX Tabaull 1 rpadyuKoB, JeJaTh BbIBObI
I10 pe3y/bTaTaM MUCC/ieJOBaHMS;

TIPOBOJIUTh KOCBEHHbIE M3MepeHUsT (PU3UUYECKUX BeJUUMH (TIJIOT-
HOCTb BeIleCTBa KUJKOCTU U TBEPJOrO Teja, Cujia TPeHUSI CKOMb-
>KeHMsl, laBjieHMe BO3/yxa, BhITAJKMBalOIIasl cuja, JeiCTBYIOIas
Ha MOTPY>XKEHHOE B KUAKOCTD Teslo, Ko3(puliMeHT 1MoJie3HOro Jeli-
CTBUS TIPOCTbIX MEXaHM3MOB), Caeaysl IMpeaaokKeHHO! MHCTPYK-
LIMM: TIPU BBINOJTHEHUM MU3MEpPeHMUit coOMpaTh IKCIePUMEHTasb-
HYI0 YCTAaHOBKY U BBIUMC/ISITh 3HaUeHMe MCKOMOI Be/IMUMHBI;
cOb/I0AAaTh MpaBuia TEXHUKM 6e30I1acCHOCTU IIpU paboTe ¢ 1abopa-
TOPHBIM 000pYy/I0BaHMEM;

yKa3bIBaTb IMPUHLIUIIBI AECTBUS MPUOOPOB U TeXHMUUECKUX YCT-
pOICTB: Bechbl, TePMOMET]P, AMHAMOMET], COOOIIAIOIIMECS] COCYIbI,
6apoMeTp, pbluar, IOABVKHBIN M HEMOABUKHBIN 0/I0K, HAK/IOHHAs
TIJIOCKOCTD;

XapaKTepu30BaTh MPUHILUIIBI AEMACTBUS M3YUEeHHBIX ITPUOOPOB U
TeXHUUeCKMX YCTPOICTB C OMOPOit Ha UX OMMUcaHUS (B TOM umcje:
MOAIIUITHUKY, YCTPOICTBO BOJOIIPOBOAA, TUApaBIMUeCKUit IIpecc,
MaHOMET], BICOTOMEP, ITOPIIHEBOI HACOC, apeoMeTp), UCII0Ib3Ys
3HAHMS O CBOMCTBAX (pU3MUECKUX SIBIeHUI U HeoOxoAuMble GU3U-
yeCcKMe 3aKOHBI ¥ 3aKOHOMEPHOCTMH;

IIPUBOAUTDL IIpUMephbl (HaXOAUTh MHMOpMaLMI0 O MOpUMepax)
MIPaKTUYECKOTO MCIOJAb30BaHUSI (U3MUECKUX 3HaHUIT B IIOBCe-
ITHEBHOM KU3HU [1JIs1 obecIieueHMs 6e30IIacHOCTH IIPU 00pallleHUMU
c mpubopamMy U TeXHMUECKUMMM YCTPOMCTBaMM, COXpaHEHUS 3[10-



pPOBbSI U COOMIOAEHMSI HOPM SKOJIOTMUECKOTO TOBeJeHUsI B OKpY-
JKalollei cpelie;

OCYIIECTB/ISITb OTOOP MCTOUHMKOB MHpopMaluu B MHTepHeTe B
COOTBETCTBMM C 3aJaHHBIM IIOMCKOBBIM 3aIllpOCOM, Ha OCHOBEe
MMEIOIIMXCS 3HAHUIT U ITyTEM CpaBHEHUS Pas3/IMUHBIX MCTOUHUKOB
BbIAE/ISITh MHPOpMAaLIMIO, KOTOpasl IBJISeTCS MPOTUBOPEUMNBOI MU
MOJKET ObITh HEJJOCTOBEPHOIA;

MICII0/Ib30BaThb IpM BBIMOJIHEHMM YUeOHBIX 3aJaHMii Hay4yHO--
TMIOITYJISPHYIO IUTEPaTypy PM3MUeCKOro CojiepskaHusl, CIIpaBOUHbIE
MaTepuasbl, pecypcbl ceTu UHTepHeT, BlaJeTb MpUEMaMM KOH-
CIIEKTUPOBAHMS TEKCTa, ITpeobpa3oBaHus MHPOpMaLMU U3 OJHOM
3HAaKOBOJ CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBeHHbIE KpaTKue MUCbMeHHbIe M YCTHBIE COOOIIe-
HMS Ha OCHOBe 2-3 MCTOUYHMKOB MHboOpMaLuM (puU3NIeCKOro Co-
IepskaHusl, B TOM Uucie IMyoauMyHo AeiaThb KpaTKue COOOIIeHUS O
pe3y/bTaTaXx MPOEKTOB MM YUeOHBIX MCC/IeJOBaHMi, TIPU 3TOM
IPaMOTHO MCIIOJ/Ib30BaTh M3YUeHHbI TTOHSITUITHBIN arlnapar Kypca
(uU3MKH, CONTPOBOXAATH BBICTYIIJIEHME ITPe3eHTalel;

TIpY BBITIOJIHEHUM YUeOHBIX ITPOEKTOB U MUCCIef0BaHMIT pacIipee-
JITb 00SI3aHHOCTM B TPYIIIle B COOTBETCTBMU C IMOCTaBJI€HHBIMU
3aJayaMM, CJIeJUTh 3a BbITIOJTHEHMEM I1JlaHa AeMCTBUI, afleKBaTHO
OlLleHMBATb COOCTBEHHbI/I BKIaj, B JeSTe/lbHOCTb TPYIIIbl, BbI-
CTpauBaTh KOMMYHMKATUBHOE B3aMMOeCTBME, YUUTHIBAsI MHe-
HMe OKPYKaIOIINX.

K KoHI1ly 06yueHus: B 8 Kilacce IipeMeTHbIe pe3ybTaThl Ha 6a30BOM
YPOBHE [IO/KHBI OTpakaTh COPMMUPOBAHHOCTD Y 00YyUaIOIIMXCS YMEeHMIA:

UCITIOJIb30BaTh ITOHSTHUSI: MacCCa M pPa3Mepbl MOJIEKYJI, TEIIJIOBOE
ABIJDKEHNME dTOMOB U MOJIEKYJI, arperaTHbl€ COCTOSHMS BEILIECTBA,
KpUCTA/NIMYECKME U aMOp(l)HbIe TeJa, HaCBIIIEHHbIA M HeHacChl-
IIIeHHbIN nmap, BJIKHOCTb BO3[4yXd, TEMIIEpATypPd, BHYTPECHHIA
JHEepru4, TeIJIOBOM ABUTI'aTeJ/Ib, BHEMEHTaprIﬁ BJ'IEKTpI/IquKI/Iﬁ
3apsn, SJIEKTPUUYEeCKOe I10J/1e, IIPOBOOHUKU W OUBJIEKTPUKHA, ITOCTO-
SIHHBIN BJ'IEKTpI/IquKI/Iﬁ TOK, MAarHMUTHOE€ I10JIe,

pPa3/inuaTb ABJICHUS (TEHJ’IOBOG pacliMpeHe M CxKXatume, TeIljioIle-
peaada, TEIlJIOBOE€ paBHOBeCHE, CMaulMMBaHME, KAIIUJUISAPHBIE ABJIE-



HMS, UCIIapeHue, KOHAeH calysl, jlaBjeHne, KpUcTaaamsauus (0T-
BepAeBaHMe), KUIleHMe, TeIlionepeaaya (TeaoIpOBOJHOCTb, KOH-
BEKLIVS, U3JIyuyeHNe), 37IeKTpu3alusl Tesl, B3aMMOJENCTBUE 3apsi-
OB, JEMCTBUSI 3JIEKTPUUECKOr0 TOKa, KOPOTKOe 3aMbIKaHMe,
B3aMMO/eliCTBe MarHMUTOB, AeMCTBMe MarHUTHOIO I10JISI Ha MPO-
BOJHMK C TOKOM, 3JIEKTPOMarHMTHAas MHIYKLUMS) IO OIIMCAHUIO UX
XapaKTepHBIX CBOVICTB M Ha OCHOBE OIILITOB, J€MOHCTPUPYIOIINX
maHHOe Qu3nyecKoe SIBJIeHNE;

pacro3HaBaTh MpPOSIBJIEHNE M3YYeHHbIX (U3MUYECKUX SIBJIEHUI1 B
OKpY>KalIlleM MUpe, B TOM umcje Gu3nueckue SIBJIeHUS B IIPUPO-
Ile: TOBEPXHOCTHOE HATsKeHUE M KallM/UISIpHbIE SIBJIEHUS B IIPUPO-
Ile, KpUCTabl B Ipupoe, usiydyeHne CosHIa, 3aMep3aHe BOJI0-
€MOB, MOpPCKMe OpuU3bl, 0O0pa3oBaHMe pOChl, TyMaHa, MHes, CHera,
37IeKTpUUecKue SIBJIeHUS B aTMocdepe, 31eKTpHUUeCTBO XMUBBIX Op-
raHM3MOB, MarHUTHOe Iojie 3eMau, Apeiid MOJIOCOB, POJIb Mar-
HUTHOTO MOJISL IJIS >KU3HU Ha 3eMjie, IIOJISIpHOe CUSIHUE, IIPU 3TOM
e peBOAUTDH MPAKTUUECKYIO 3a4aUy B YUeOHYI0, BbIZE/ISTh CYIeCT-
BeHHbIE CBOJCTBA (IpU3HAKM) GU3NUECKUX SIBJIEHUIA;

ONMMCHIBATh M3yUeHHbIe CBOJCTBA TeJa U (u3mdecKue SIBJeHUS, UC-
M0J1b3ysl (pU3MUeCcKye BeJIMUMHBI (TeMIlepaTypa, BHYTPEeHHSIS SHeP-
T'Usl, KOJMYECTBO TEIJIOThI, YyAeJibHasl TeIlJIOEMKOCTh BelleCTBa,
yaenbHas TemjoTa IJIaB/ieHUs], yaeabHas TeljaoTa Mapoobpa3oBa-
HUS, yAe/ibHasl TeIIOTa CropaHMs TOIUIMBA, KO3(PULIMEHT noJies-
HOT'O [eiCTBUS TEIVIOBOM MaAIlMHbI, OTHOCUTE/JbHAs BJIQYKHOCTb
BO3/yXa, JJIEKTPUUECKUI 3apsifi, Cuia TOKa, 3JIeKTpUYeCKoe Ha-
TIpsDKeHMe, COMPOTUBIIEHME TIPOBOJHMKA, YeIbHOE COIPOTUBIIE-
HMe BelllecTBa, paboTa M MOIIHOCTh 3JIeKTPMUUECKOTO TOKa), MpU
OIMCAaHUM MPaBUIbHO TPaKTOBaTb (PM3MUECKUIA CMBIC MCIOJb-
3yeMbIX BeJIMUMH, 0003HaUeHMS U eIMHULIbI (MU3UUECKMX BeJIUNUMH,
HaxoAUTh (GOpPMYJIbI, CBSI3bIBAIOIINME AAHHYIO (DM3UMUECKYI Beju-
UMHY C IPYTUMMU BeJIMUYMHAMM, CTPOUTh rpadMKM M3yUeHHBIX 3aBU-
cuMocCTel pr3MUecKX BeJIMUNH;

XapaKTepu30BaTh CBOMCTBA TeJsl, Gu3nUecKue SBJAeHMUS U Mpoliec-
CBI, MUCIIONIb3ySl ~ OCHOBHBIE TOJIOKEHUST  MOJIEKYJISIPHO-
-KMHETUYECKOI TeoOpuM CTPOEHMS BellleCcTBa, IPUHLMIT CyIlepIio-



3ULMA TT0JIeM (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHeHMS 3a-
psifia, 3aKoH OMa /19 yyacTKa Lelu, 3aKoH [[royns-JleH1a, 3aKOH
COXpaHEHUS SHEPIuM, MIpy 3TOM AaBaTh CJIOBECHYIO (POPMYINPOB-
KY 3aKOHA M 3alMChIBATh €ro MaTeMaThueCcKoe BbIpaskeHue;
00BSICHSITh (pM3UUeCKIMe ITPOollecChl M CBOMCTBA TeJl, B TOM UIC/Ie U B
KOHTEKCTe CUTyaluuil TMPaKTUKO-OPMEHTUPOBAHHOIO XapakKTepa:
BBISIBJISITh IIPUUMHHO-CJIe/ICTBEHHbIE CBSI3M, CTPOUTHb OOBSICHEHME
13 1-2 JIorMuecKux LIaroB ¢ OMOpoil Ha 1-2 M3yuyeHHbIX CBOVCTBA
dbusmyecknx SIBJAeHMU, PU3NUECKUMX 3aKOHOB MM 3aKOHOMEPHO-
CTeit;

pellaTb pacu€THBIE 3aauM B 2—3 AeMCTBUS, VUCIIOIb3YS 3aKOHBI U
dbopmyibl, CBSI3bIBalOILIMe (PU3MUeCKNe BeJIMUNMHBI: HA OCHOBE aHa-
JIM3a YCJIOBMS 3aJlauM 3alMChIBATh KpaTKOe YC/I0BYE, BBISIBJISITh He-
OOCTATOK HaHHBIX [Jis1 pellleHMs] 3ajJauy, BbIOMpaTh 3aKOHbI U
dbopmysibl, HeoOX0AMMbIe AJs1 €€ pellleHUsI, TPOBOANUTDL PACUETHI U
CpaBHMBATb IOJTyUeHHOEe 3HaueHue (u3MUecKoli BeJIMUMHBI C U3-
BECTHBIMU JAHHBIMU;

pacrio3HaBaTh MPOO6JeMbl, KOTOpble MOXXHO PeIlUTb Mpy ITOMOILN
(bu3MYecKMxX MeTOA0B, MCIOJIb3Yys OMMCaHMe UCCeJOBaHMS, BbIjle-
JISTh TIPOBEpsieMOe TMpelroiosKeHMe, OLleHMBAThb ITPaBUIBHOCTH
TIOPSIZIKA TIPOBeNeHMS UCC/IeJOBaHWS, Ne/laTh BLIBO/bI;

MIPOBOJAUTh OIBITHI 0 HAOMIOAeHMIO (QU3MUECKUX SIBJIEHUIT MU
(uU3MYeCcKMX CBOJCTB Tej (KanWISIpHbIE SIBJI€HMS, 3aBMCUMOCTD
IaBjieHUS BO3[yxa OT ero o6beéMa, TeMIepaTypbl, CKOPOCTU IIPO-
1iecca OCTBIBAaHMS M HarpeBaHMS IPU M3JIYUYEHUM OT LiBeTa M3/IY-
yarollei (Mor/olalleit) IMoBepXHOCTM, CKOPOCTb MCIIapeHUsT BO-
Ibl OT TeMIlepaTypbl XKUAKOCTU U IJIOIAAM €€ MTIOBEPXHOCTH, 3J1eK-
TpU3aLuus Tesl M B3aUMOJENCTBME 3/IeKTPUUECKUX 3apsiioB, B3au-
MOJIE/CTBME TIOCTOSSHHBIX MarHuTOB, BU3yaaM3alMs MarHUTHBIX
T10Jieil TOCTOSIHHBIX MarHUTOB, [OeMCTBUSI MAarHUTHOTO TIOJS Ha
TIPOBOJHMK C TOKOM, CBOMCTBA 3JIEKTPOMAarHura, CBOMCTBA 3J1€K-
TPOJBUTATE/ISI TOCTOSTHHOTO TOKa): (OpMYy/IMPOBaTh IIPOBEpPsiEMbIE
MIpeATI0I0KeHMSI, COOMpaTh YCTaHOBKY U3 IIPeJjIosKeHHOro 000py-
IIOBaHMS, OMMCHIBATh XOJ OIbITa M (POPMYIMPOBATh BHIBOIBI;



BBITIOJIHSITD IIpSIMble M3MEPEHUS TeMIIepaTypbl, OTHOCUTEIbHOI
BJIaKHOCTM BO3[yXa, CUJIBI TOKA, HAIIPSDKEHMS C MCIIOIb30BaHMEM
aHaJ/IOTOBBIX NPUOOPOB M JATUMKOB (PU3MUECKUX BeJIUUMH, CpaB-
HUBATb Pe3yabTaTbl U3MepPEHUI C YUETOM 3a[aHHOM aOGCOMIOTHOM
TIOTPEIIHOCTH;

IIPOBOIUTD MCCIeJOBaHMe 3aBUCHMMOCTH OJIHOM (pr3MuecKoit Belm-
UYMHBI OT JPYTOii C MCIIOb30BaHMEM IIPSIMBIX M3MePEHMI (3aBUCH-
MOCTb COITPOTUBJIEHMS TIPOBOJHMKA OT €ro AJIMHBI, IUIOMIaaN I10-
IIePEUYHOTO CEUEHMSI U YIe/TbHOTO COMPOTMBIEHMS BEIeCTBa IIPO-
BOJHMKA, CMJIbI TOKA, UAYIIETO Yepe3 MPOBOJHMK, OT HAIIPSKeHMUSI
Ha IIPOBOJHMKE, MCC/IeIOBaHME TI0C/IeIOBATE/bHOTO U MapaJijielb-
HOTO COeIMHEHMI IIPOBOJHMKOB): IIJIAHMPOBATh MCC/IeOBaHMeE,
coOMpaThb YCTAHOBKY M BBITIOJHSATbL M3MEpeHMs, c/leays IIpejsio-
SKEHHOMY IIJIaHy, (MKCHMPOBATh pe3y/bTaThl ITOJTYUEHHOM 3aBUCHU-
MOCTM B BuUfe Tabaull U rpadMKOB, JeaTh BHIBOJBI 110 pe3y/IbTa-
TaM UCCJIe/IOBaHMSI;

IIPOBOJUTH KOCBEHHbIE M3MepPeHMUS GU3NUECKUX BEIUUMH (Ye/b-
Hasl TeIJIOEMKOCTD BellleCTBa, COIIPOTUBJIEHME TIPOBOIHMKA, pabo-
Ta ¥ MOIIHOCTh 3JIEKTPUUYECKOTO TOKA): IJIAHUMPOBATh U3MepPeHMS,
coOMpaTh IKCIIEPUMEHTA/BHYIO YCTAHOBKY, CJ/IeIys IIPeaI0sKeHHOM
MHCTPYKLIVN, U BBIUMUC/ISITH 3HaUE€HME BeJIMUMHBI;

cO0/II0AAaTh MpaBMia TEXHUKM 6e30I1aCHOCTU IpU pabdoTe ¢ 1abopa-
TOPHBIM 000PY/TOBAaHUEM;

XapaKTePM30BaTh IPUHIINUIIBI JIeCTBUS M3YUeHHBIX IPUOOPOB U
TEXHUUECKUX YCTPOICTB C OMOPOi Ha MX OMMUCAHUS (B TOM UMCIIE:
CHUCTEMa OTOIJIEHMS JIOMOB, TUTPOMETp, IapoBasi TypOMHA, aM-
IIepMeTP, BOJLTMETP, CUETUMK JIEKTPUUECKOI SHEPIUM, IJIEKTPO-
OCBETUTEJIbHbIe TIPMOOPHI, HarpeBaTe/bHbIE 3JeKTPOIIPHUOOPHI
(TIpUMepBl), IJIEKTPUUECKUE IIPeJOXpPaHUTENN, ITEKTPOMAarHuT,
9JIEKTPOJIBUTATE/Ib IOCTOSIHHOTO TOKA), UCIOJIb3ysl 3HAHUS O CBOJA-
cTBaX (PU3MUECKMX SIBJIEHUI M HeoOXoayuMble (U3MUECKHMEe 3aKO-
HOMEPHOCTH;

pacrio3HaBaTh IPOCThle TEXHUUECKME YCTPOICTBA M M3MEPUTETh-
Hble IIPUOOPBI 10 CXeMaM M CXeMATUUYHBIM PUCYHKaM (KMIKOCT-
HbI/i TepMOMETpP, TEPMOC, IICUXPOMETP, TMTPOMETpP, ABUTATE]b



BHYTPEHHEI0 CropaHus, 3JeKTPOCKOIl, peoCTaT), COCTAB/SITh CXe-
MBI 3JIEKTPUUECKUX LieIleil ¢ Mocef0BaTe/IbHBIM U Mapalie/IbHbIM
coeIMHeHMEeM 3/IeMEeHTOB, pa3jnuasi yCJIOBHble 0003HAaUeHUsI die-
MEHTOB 3/IeKTPUUECKUX LieTIeif;

o TIPUBOAUTH IpPMMepPbl (HAaXoOUTb WHGOPMALMIO O IMpUMepax)
MPaKTUYECKOr0 MCMOJAb30BaHMsI (U3NUYeCKUX 3HaHUI B IIOBCe-
ITHEBHOJ >KU3HU 7 0becIieueHus] 6e30MacHOCTU IIPU oOpallleHUM
c mpubopamMu U TeXHMUECKUMMM YCTPOMCTBaAMM, COXpaHEHUS 3[10-
pPOBbSI U COOMIOAEHMS HOPM SKOJOTMUECKOTO IOBeJeHUsI B OKpY-
JKalollei cpefie;

e OCYIIECTBJSITh MOMUCK MHPOpMaLyu (GU3MUECKOTO COAEepsKaHUSI B
VHTepHeTe, HAa OCHOBE MMEIOIUMXCS 3HAHUM U IYTEM CpaBHEHMS
IOTIOJTHUTE/bHBIX MCTOUHMKOB BBIZENSTh MH(OpPMAaLMIO, KOTopast
SIBJISIETCS IIPOTUBOPEUMBOI MIM MOSKET ObITh HeJOCTOBEPHOIA;

e MCIIOJIb30BaTh IIPM BBINIOJHEHUM YUeOHBIX 3ajaHuii HayyHO-
-TIOMYJISIPHYI0 JIUTEpaTypy (U3MUYeCKOro copepskaHus, CITpaBOY-
Hble MaTepualibl, pecypchl ceTu HHTepHeT, BJaJeTh IpMEMaMMU
KOHCITEKTMPOBAHUSI TEKCTa, Mpeobpa3oBaHMs MHGPOpMaLIUK M3 OJI-
HOJ 3HAaKOBOWM CUCTEeMBI B JPYIYIO;

e CO3JlaBaTb COOCTBEeHHbIE MMMCbMEHHbIE U KpaTKMe YCTHbIE COOOIIIe-
HUsI, 00006111as MHGOPMALMIO M3 HECKOIBKUX MCTOUHUKOB (pu3nye-
CKOTO COfiepsKaHMsl, B TOM UKcjie MyOaMUHO MPeACcTaBsITh pe3yib-
TaThl IPOEKTHOM WM MCCIeJ0BaTe/IbCKON [esITebHOCTU, MpU
3TOM TPaMOTHO WMCII0JIb30BaTh M3yUE€HHBIN MOHATUIMHBIN ammapar
Kypca (pU3MKN, COMPOBOXKIATh BBICTYIVIEHME ITpe3eHTalyeln;

o TIpM BBIMIOJIHEHUM YUeOHBIX ITPOEKTOB M MCCIeoBaHMIT (pusuye-
CKMX IIPOLIeCCOB paclipeesiTh 00SI3aHHOCTH B I'PyIINe B COOTBET-
CTBUM C TIOCTaBJIeHHBIMM 3aJavyaMy, CJIeJUTb 3a BBIIOJHEHMEM
IUIaHa [OeiCTBUI UM KOPPeKTUPOBATH €ro, aJeKBAaTHO OLeHMBATh
COOCTBEHHBII BKJa[ B JesITeJIbHOCTh I'PYIINbI, BEICTpauBaTh KOM-
MYHUKATUBHOE B3aMMOJeCTBMe, TIPOSB/SIS TOTOBHOCTh paspe-
11aTh KOH(IMKTHI.

K KoHIly 06yueHMs B 9 Kjaacce IpeaMeTHbIe pe3yabTaTbl Ha 6a30BOM

YPOBHE J0JIKHBI OTpaskaTh CHOPMMUPOBAHHOCTD Y 00YUAIOILMXCS YMEHMIA:



MICII0/Ib30BaTh IOHSITHUS: CUCTeMa OTCUETA, MaTepuasbHas TOUKa,
TPaeKTOpHs, OTHOCUTEJIbHOCTh MeXaHMUECKOro [ABVDKeHUS, me-
dbopmalius (yrnpyras, IjaacTuueckasi), TpeHue, leHTPpOCTPeMUTEb-
HOe YCKOpeHMe, HEBECOMOCTDb U Teperpy3ku, LIeHTpP TsSKeCcTH, ab-
COJIIOTHO TBEpPOE TeJO, LIEHTP TSHKeCTU TBEPAOTO Tesa, paBHOBE-
cue, MeXaHMUecKue KojebaHus ¥ BOJIHBI, 3BYK, MH(PPa3BYK U YIbT-
pa3ByK, 37€KTPOMarHMTHbIE BOJHBI, IIKaja 3JeKTPOMAarHUTHBIX
BOJIH, CBET, O6JM30PYKOCTb U 1a/IbHO30PKOCTD, CIIEKTPhI UCITYCKa-
HUSI U TIOTJIONIeHMS, abda-, 6eTa- U raMMa-U3TyueHM s, U30TOIIHI,
sepHas 9HepreTUKa;

pa3auMuaTh SIBJIeHUSI (paBHOMEpPHOe M HepaBHOMEpPHOe ITPSIMOJIN-
HeltHOe ABIOKeHMe, paBHOYCKOPEeHHOe MPSIMOJIMHEeTHOe ABIDKEHUE,
CBOOO/IHOE MajJieHye TeJl, paBHOMEPHOe JIBMKeHME 10 OKPYKHOCTH,
B3aMMO/JIe/iCTBMEe TeJ, peaKTMBHOe [ABJDKeHMe, KojiebaTeabHOe
IBU>KeHMe (3aTyxalollliie M BbhIHYKAeHHbIe KojebaHus), pe30HaHC,
BOJTHOBOE ABJDKEeHMeE, OTpakeHMe 3BYyKa, MPSIMOJIMHEITHOe pacIipo-
CTpaHeHMe, OTpaskeHUe U TpejloMJIeHNe CBeTa, IOJHOe BHYTPEH-
Hee OTpaskeHMe CBeTa, pa3jiokeHue 6esioro cBeTa B CIEKTP U CJI0-
’KeHMe CIIeKTpajbHbIX I1IBETOB, OMCIIepCHsl CBeTa, eCcTeCTBeHHas
pPaJi0aKTUMBHOCThb, BOSHMKHOBEHME JTIMHEUATOrO CIIeKTpa U3Tyde-
HMIST) TIO ONMCAHMIO UX XapaKTepPHBIX CBOVICTB ¥ Ha OCHOBE OIIbITOB,
IeMOHCTPHUPYIOIIMX TaHHOe ¢pu3uuecKkoe sIBJieHME;

pacrio3HaBaTh ITPOSIBIEHMEe M3YyUeHHbIX (U3UUECKMUX SIBJIEHUI B
OKpYy>KalollleM Mype (B TOM umcje pusmuecKue sIBJeHUS B IIPUPO-
Ie: TIPUINBBI U OTJUBBI, IBVKeHMe TjaHeT COTHEeUHON CUCTEMBI,
peakTUBHOe [IBMKeHMe JXMBBIX OpPraHM3MOB, BOCIIpUSITHE 3BYKOB
SKMBOTHBIMMU, 3eMJIeTpsICEHME, celicMuUecKyie BOTHBI, IIlyHaMM, 3X0,
1IBeTa Tejl, ONITUUEeCKHe SIBJAeHMS B IIpupope, 61oIoTuIeckoe Jeli-
CTBME BUAMMOTO, yAbTPadoIeTOBOTO ¥ PEHTTeHOBCKOTO U3Tyue-
HUI, eCTeCTBEHHBIN PaaMOaKTMBHBIN (HOH, KOCMUYECKHe TyUM, pa-
IMOaKTMBHOE M3MyUeHMe MPUPOJHBIX MUHepPasaoB, AeiiCTBMUeE pa-
OMOaKTUBHBIX M3MTyUeHMII Ha OpraHu3M 4dejioBeKa), IIpM ITOM Iie-
pPeBOAUTh IMPAKTMUECKYIO 3aJauy B yUeOHYIO, BBIZESITb CYIIeCT-
BeHHbIe CBOJCTBA (IIpU3HAKNU) PU3MUECKUX SIBICHMUIA;



ONMCBIBATh M3yUeHHbIE CBOVCTBA Tel U (pU3nUyecKue sIBJIeHUS, UC-
MO/Ib3YS1 (PU3NUECKMe BeJIMUNHBI (CpeHSISI U MTHOBEHHAS! CKOPOCTh
TeJla IIPM HepaBHOMEPHOM IBIVIKEHUM, YCKOPEHME, TIepeMelleHne,
IIyTh, YI/I0Basi CKOPOCTbh, CWla TPEHMS, CUla YIIPYTOCTH, CHUJIa TsIKe-
CTU, YCKOpeHMe CBOOOJHOTO MajeHusl, BeC Teja, MMITYJIbC Teja,
MMITYJIbC CUJIbI, MeXaHMUecKasi paboTa ¥ MOIITHOCTD, TOTeHI[Ma/b-
Has 3Heprus Tesa, MOSHSATOrO HaJl MTOBEPXHOCTHIO 3€MJ/IM, IOTEH-
LMaJIbHas 3HEPrusl CKaTOM IPYKMHBI, KMHETUUYECKass 3SHeprus,
MOJTHAsl MeXaHMdecKasl 3Heprusl, Mepuoj, M JacToTa KojebGaHMiA,
IOJIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTh CBETa,
TOKa3aTe/ib IIPeJIOMJIEHUS Cpelbl), IMpPU ONMMUCAHUU IPAaBUIBLHO
TPaKTOBaTb (PM3MUECKMIT CMBIC/T UCIO/Ib3yEMbBIX BEJIMUMH, 0003HA-
YeHUs] U eOUHMULBI (PU3NUYECKUX BeJIUUYMH, HaXOOUTb (HOPMYJIHI,
CBSI3BIBAIOIME NAHHYI0O (PM3MUYECKYI0 BEJIMUMHY C APYTMMMU Beju-
YMHAMMU, CTPOUTh TI'padUKM M3YyYEeHHBIX 3aBUCUMOCTeN (Gusmue-
CKUX BEJINUMH,;

XapaKTepu30BaThb CBOVICTBA TeJ, (pu3MUeCcKue SIBJIeHUST U MPOLec-
CBI, VICITOJIb3Y$ 3aKOH COXPaHEeHMs S3Heprmuu, 3aKOH BCEMMUPHOIO TS-
TOTEeHUS, IIPUHLMNIT CYIIePIIO3ULINU CUJI, IPUHLMUIT OTHOCUTEIbHO-
ctu l'asmmites, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHMS MMITY/IbCA, 3a-
KOHBI OTpayKeHUS U INpeIOMJIEHUS CBETa, 3aKOHbI COXpaHeHUs 3a-
PSILOBOTO M MacCOBOTO UMCE/I MPU SIAEePHBIX peaKUMsX, TPy 3TOM
IaBaTh CJI0BeCHYI0 (OPMYIMPOBKY 3aKOHA M 3allMCBIBATh €r0 Ma-
TeMaTHUUeCKoe BhIpakKeH!eE;

0OBICHATD pM3MUYeCKMe IPoLeCcChl U CBOVCTBA TeJl, B TOM UMCjie U B
KOHTEKCTe CUTyal Uil IPaKTUKO-OPMEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh TIPUUMHHO--CJIeJCTBEHHbIE CBSI3M, CTPOUTDH OOBSICHEHME
"3 2-3 JIOTMUeCKMX IIaroB ¢ OMOPOil Ha 2—3 M3yUEeHHBIX CBOVCTBA
dbusmuecknx SBIeHUN, PU3NUYECKMX 3aKOHOB MM 3aKOHOMEPHO-
CTeit;

pellaTb paCUE€THbIe 3aZauM (OMMparolMecs Ha CUcTemy u3 2-3
ypaBHEHMI1), UCIIONb3Yysl 3aKOHBI M (OPMYyJIbI, CBSI3bIBarOILne Qu-
3MUeCKye BeJIMUMHBI: Ha OCHOBE aHa/n3a YCA0BUS 3aZlau 3alUChI-
BaTb KpaTKOe yCJIOBME, BBISIBJISITh HEJOCTAIOILIME WM U30bITOUHBIE
IOaHHbIEe, BBIOMPATh 3aKOHBI U (POPMYJIbl, HEOOXOAMMBIE JIJIS pelle-



HUSI, IPOBOAUTD PACUYETHI U OLEHMBATDH PEATMCTUUHOCTD ITOTyUeH-
HOT'O 3HauUeHMs PM3UUEeCKOi BeIMUMHBI;

pacrio3HaBaTh IPo06IeMbI, KOTOPble MOKHO PEIIUTb IIPM ITOMOIIN
(bU3MUeCKUX METOIO0B, UCIIO/Ib3Ys ONMCaHMe MCCIeJOBaHMs], BbIje-
JSITh TIpOBepSieMOe IIpeIoJIOKeHNE, OL€eHMBATh MPaBUIbLHOCTD
MOpsIIKa ITPOBeIeHMS MCC/IeJOBaHMS, JIe/laTh BBIBOJIbI, MHTEPIIpE-
TUPOBATh Pe3Y/IbTaThl HAO/IIOIEHUI U OIIBITOB;

IIPOBOJUTD OIBITHI IO HAOGMIOAEHMI0 (DU3MUECKUX SIBJICHUI WU
(u3MYecKMxX CBOMCTB TeJ (M3yUeHMe BTOPOro 3akoHa HboTOHa, 3a-
KOHA COXpaHEHMSI SHEpIruM, 3aBUCUMOCTb Iepuoja KoJjiebaHmii
MIPY;KMHHOTO MAasITHMKA OT MacChl Tpy3a U SKECTKOCTYU IIPY>KUHBI U
HE3aBUCUMOCTb OT aMILIMTYAbl MaJbIX KOjeOGaHui, IPSIMOIMHEN -
HOe pacIpocTpaHeHMe CBeTa, pa3jiokeHMe 6eIoT0 CBETa B CIIEKTP,
M3yUeHMe CBOJCTB M300paskeHMsI B IIJIOCKOM 3epKajie M CBOJCTB
M300paskeHMs] TMpeAMeTa B cobOuparolleit JuH3e, HabI0IeHNMe
CIJIOIIHBIX M JIMHEMUATBIX CIIEKTPOB M3TYUEHMS): CAMOCTOSTETHHO
coOMPpaTh YCTAaHOBKY 13 M30BITOUHOTO Habopa 000pyI0BaHMS, OTIU-
CBIBATh XO/I OIbITA M €TI0 Pe3Yy/IbTaThl, POPMYIUPOBATH BHIBO/IHI;
IIPOBOJUTD NP HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MePEHMI, OII-
penenss cpegHee 3HaueHMe M3MepSIeMOil BeJUUMHBI ((HOKYyCHOE
paccTosiHMe coOMpalollei JMH3bI), 000CHOBBIBATh BHIOOP CIIOCOOA
M3MepeHus (M3MepPUTeTbHOTo Mpnbopa);

IIPOBOJUTD MCC/IeIOBaHME 3aBUCUMOCTEN (HU3MUECKUX BETUUMH C
MICIIOJIb30BaHMEM IIPSIMBIX M3MepeHMil (3aBUCMMOCTb ITYyTU OT
BpeMEHM NpM PaBHOYCKOPEHHOM JIBIDKeHMUM 6e3 Haua/bHOM CKO-
poCTH, TIepuoa KojaebaHuii MaTeMaTUUeCKOro MasiTHMKA OT M-
HbI HUTM, 3aBUCUMOCTH YTIJIa OTPaskeHMs CBETa OT YyIJIa MaJeHus U
yraa IpeJoMIeHMUS] OT yria IMafeHus): IIaHUPOBATh MCC/IeIOBa-
HJe, CaMOCTOSITe/IBHO COOMpPATh YCTAaHOBKY, (PMKCHMPOBATh Pe3yilb-
TAThI ITOJTYUYEHHOM 3aBUCMMOCTH (PU3MUECKUX BEJIMUMH B BIUIE TaO-
JUL ¥ TpaMKOB, Je1aTh BBIBOBI 10 pe3y/IbTaTaM MCC/IeIOBAHMSI;
IIPOBOJNUTH KOCBEHHBIE M3MepeHUS (U3UMUECKUX BeIMUMH (Cpej-
HSISI CKOPOCTb M YCKOpEHME Tejia IpU paBHOYCKOPEHHOM JIBMKE-
HUM, YCKOpPEHME CBOOOHOTrO IMafeHusl, JKECTKOCTh IMPY>KUHBI, KO-
3¢ PULIMEHT TPeHUS CKONBXKEeHMS, MeXaHuJyecKasi paboTa U MOII-



HOCTb, YacTOTa M IEePMOJ KojebaHMiI MaTeMaTHMUeCKOTO M IIpy-
SKMHHOT'O MasSITHMKOB, OIITMUECKAasl Ciia COOMpaIoIieil JIMH3bI, pa-
IMOAaKTUBHBIN (POH): IIJIAaHMPOBATh M3MepEHMS, cOOMpaTh 3IKCIle-
PMMEHTA/JIbHYIO YCTAHOBKY M BBIMNOJIHSATE M3MEPEHUS, CJIeays
IIpeIJIOKEHHOM MHCTPYKLMM, BBIUMC/ISTh 3HaUEHME BeJMUMHBI U
aHa/IM3MPOBATh ITOYUEHHbIE PE3Y/IbTATHI C YUETOM 3aJaHHOI I0-
I'PEIIHOCTU MU3MEPEHMIA;

cO0/II0AAaTh MpaBMia TEXHUKM 6e30ITaCHOCTY IpU paboTe ¢ 1abopa-
TOPHBIM 000PY/IOBAaHUEM;

pa3aMuyaTh OCHOBHBIE NPM3HAKM M3YUEHHBIX (PU3MUECKUX MOJe-
7eii: MaTepuaybHas TOUKa, abCOMIOTHO TBEPAOE TEeJO, TOUEUHbIN
MCTOUHMK CBETa, Jy4, TOHKas JMH3a, IIJIaHeTapHas Mojie/ib aTOMa,
HYKJIOHHAsI MOJIe/Ib aTOMHOTO SI/Ipa;

XapaKTePM30BaTh IPUHLIMUIIBI JIeCTBUS M3YUEHHBIX ITPUOOPOB U
TEXHUUECKUX YCTPOICTB C OMOPOI Ha MX ONMMUCAHUS (B TOM UMCIIE:
CIIUIOMETP, JATUMKU TOJIOKEHMSI, PACCTOSIHUS M YCKOPEHMS, paKe-
Ta, 9X0JIOT, OUKMU, MePUCKOI, ¢oToanmapar, OITUUECKIE CBETOBO-
IbI, CIIEKTPOCKOII, TO3MMETP, Kamepa BMabCcoHa), UCIO/b3Ysl 3Ha-
HISI O CBOMCTBAX GMU3MUECKUX SIBJIEHMII ¥ HEeoOXoAuMble pusmue-
CKye 3aKOHOMEPHOCTM;

MICIIOJIb30BaTh CXeMBI U CXeMATUUHbIe PUCYHKM M3YUEHHBIX TEXHU-
YeCKMUX YCTPOJCTB, M3MEPUTETBHBIX IPUOOPOB U TEXHOJIOTMUECKUX
IIPOLIECCOB IIPM pellIeHUM YUeOHO--TIPAaKTUUECKMUX 3aJau, ONTHYe-
CKMe CXeMBbl JJIsI TIOCTPOEHMS M300paskeHMI B TIJIOCKOM 3epKajie U
cobupalolleit MMH3e;

IIPUBOJNUTL IIPUMEPHl (HaXogUTh MHMOpMAILMIO O IIpUMepax)
IIPaKTUUECKOTO MCITOJb30BaHMs (PM3MUeCcKMX 3HaHMII B IIOBCe-
THEBHOJ KM3HM 7SI obecrieyeHnst 6e30I1acHOCTM IIPY 0O6pallleHUm
C MpUOOpaMM U TEXHUUYECKUMMM YCTPOICTBAMM, COXpaHEHMS 370-
POBBS M COOMIOAEHMUSI HOPM IKOJIOTMUECKOTO TOBEIEHUSI B OKPY-
JKalollei cpelie;

OCYIIECTBJISATh MOUCK MHGPOpMALUM (PU3UUECKOTO COJEpsKaHUS B
MHTepHETE, CaMOCTOSTEILHO (GOPMYIUPYsT TOMCKOBBIM 3ampoc,
HaXOJUTh ITyTU OIpefeeHMUs TOCTOBEPHOCTH IIOJTyYeHHOM MH-



dbopMalMM Ha OCHOBE MMEIIIMXCS 3HAHMI U TOMOJHUTETbHBIX
JMICTOUHMKOB;

MCIIONIb30BaTh IPM BBIMIOTHEHUM YUYEOHBIX 3aJaHMII HayuyHO--
MIOMYJIIPHYIO JIUTepaTypy (Ppr3Mueckoro cofepskaHus, ClipaBOUHbIE
MaTepuanbl, pecypcbl ceTu MHTepHeT, BiafeTh MPUEMaMM KOH-
CTIeKTUPOBAHMSI TEKCTa, Ipeobpa3oBaHus MHPOpMaLIMK U3 OJHOM
3HAKOBOJI CHCTEMBI B IPYTYIO;

CO3/laBaThb COOCTBEHHble MMUCbMEHHBbIE M YCTHbIE COOOIEeHUS Ha
OCHOBe MH(OpMaLMM U3 HECKOJbKMX MCTOYHMUKOB (PU3MUECKOTO
CoJlepskaHMsl, IMyOJMUYHO IPEeACTaBISITh pe3yabTaTbl ITPOEKTHOM
WU UCCIeJ0BaTEeIbCKON JIesITeIbHOCTU, TP 3TOM TpaMOTHO MC-
M0/Ib30BaTh M3YyUEHHBbIV MOHSTUIHBIM amnmapaT M3ydyaeMOoro pas-
nena (pu3MKM U COMMPOBOXKIATh BBICTYIJIEHME TTpe3eHTaleil C yué-
TOM 0COOEHHOCTEN ayAUTOPUM CBEPCTHUKOB.



TEMATHUYECKOE INTAHUPOBAHUE

7 KJIIACC
KonuuecTBo yacos
N2 HammeHOBaHMe pa3aeioB M TeM Hicnonb3oBanme
KonTponbHble | [IpakTuueckue 000OpyIoBaHUs
n/n MIporpamMmmsbl Bcero
padoThI padoThI oeHTpa
«Touka pocra»
Pasgen 1. Pu3uka u €€ pojib B IO3HAHUM OKPYIKaloIero Mmupa
1.1 ®dusuka - Hayka 0 npupoge 2
Ob6opynmoBaHue s
nabopaTopHBIX paboT
1.2 du3nyecKkme BeJIMUNHBI 2 1 patop P
(Ha 6a3e KOMIIJIEKTOB
o OI'9)
Ob6opynmoBaHue s
13 EcTecTBeHHOHAYUYHBII METO[ 9 1 nabopaTopHBIX paboT
) MO3HaAHUS (Ha 6a3e KOMIIJIEKTOB
o OI'9)
WToro 1o pasapeiny 6
Paszpnen 2. [lepBoHauajibHbIe CBeAEeHUSI O CTPOEHNM BelleCTBa
2.1 CtpoeHue BemecTsa 1
Ob6opynmoBaHue s
99 I BIoKeHMe U B3aMMOIEICTBUE YaCTUIL 5 1 nabopaTopHBIX paboT
) BelecTBa (Ha 6a3e KOMIIJIEKTOB
o OI'9)
2.3 ArperaTHble COCTOSIHMSI BeleCTBa 2
WToro mo pasngeny 5




Paspnen 3. J/IBoKeHMe U B3aMMOJeMCTBUE TeJl

3.1 MexaHnuecKoe aBUKeHne 3
Ob6opynmoBaHue s
nabopaTopHBIX paboT
3.2 HNHepius, macca, mI0THOCTh 4 1 patop P
(Ha 6a3e KOMIIJIEKTOB
o OI'9)
Ob6opynmoBaHue s
nabopaTopHBIX paboT
3.3 Cuna. Bugpl cun 14 1 2 batop P
(Ha 6a3e KOMIIJIEKTOB
o OI'9)
Wtoro no pasgeny 21
Pasnen 4. JlaBjeHMe TBEPABIX TeJ, SKUIKOCTEN U ra3oB
41 HasneHue. [lepenava gaBaeHus TBEP- 3
’ JbIMU TeJIaMM, SKUAKOCTSIMU U Ta3aMu
4.2 JaBjieHne KUAKOCTU
4.3 ATtmocdepHOe maBieHue 6
Lndposas nabopato-
44 HeiicTBUE JKMAKOCTU M ra3a Ha MOrpy- - 1 3 pusg Releonc gaTum-
) SKEHHOE B HUX TeJI0 KoM JaBienus 10
Klla.
Wtoro no pasgeny 21
Pasnaen 5. PaboTa ¥ MOIIHOCTDb. JHEPTUS
O6opynmoBaHue s
5.1 PaboTa 1 MOIIHOCTh 3 1 71abopaTOpHBIX paboT
(Ha 6a3e KOMIIJIEKTOB




o OI'9)

O6opymoBaHMe s
nabopaTopHBIX paboT

5.2 [IpocThie MexaHMU3MBbI 5 1
(Ha 6a3e KOMIIJIEKTOB
o OI'9)
O6opynmoBaHue s
6 6
5.3 MexaHnuecKast SHeprus 4 1 FADOPATOPHDIX pabot
(Ha 6a3e KOMIIJIEKTOB
o OI'9)
Wtoro no pasgeny 12
PesepBHOe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12




8 KJIACC

HammeHoBaHMe paszejioB U TeM

KoanuecTBo uacoB

HUcnonb3oBaHue 000-

N? o/m Kourposnbusie | ITIpakTuueckue
MMPOrpaMMbl Bcero pyAoOBaHMA IEeHTpPa
paboTei paboTsi «Touka pocra»
Pasgnen 1. TennoBbie siBIeHUS
1.1 CTpoeHune u CBOMCTBA BenlecTsa 7
Lindposas nabopaTopus
1.2 TerIOBble IPOLeCChI 21 1 5 Releonc parankom
TeMIIepaTypbl
WToro 1o paspeiny 28
Pasaen 2. DjeKTpuuecKmue M MarHUTHBIE SIBJICHUS
Lindposas nabopaTopus
91 JNeKTPUYECKUE 3aPAbl. 3aPKEH - - ] Releonc aTuMKOM rajibBa-
HBIC TEJId M UX BBaI/IMO,Z[eI‘/JICTBI/Ie HOMETD.
Lindposas nabopaTopus
Releonc paTumkamu rajb-
2.2 TTOCTOSTHHBIN 3JIEKTPUYECKUIA TOK 20 1 7 BaHOMETP, HallPKEHMsI,
CUJIBI TOKA
Lindposas nabopaTopus
2.3 MaruuTHble IBJIEHUS 6 1 1.5 Releonc maTunkamm ToKa U
MAarHmMTHOTO ITOJI4.
2.4 DJIEKTPOMArHMTHAsI MHOYKIUS 4




Wtoro no pasgeny

37

PesepBHOe Bpems

OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAM-
ME

68

14.5




9 KJIACC

KonanuecTBo uacoB

. HaumeHOBaHMe Pa3feioB ¥ TeM VicionssoBanmue
N2 n/mm KonTtponbHsbie | [IpakTuueckue 000OpyIoBaHUs
MIpPoOrpaMMsbI Bcero
padoThI padoThI LeHTpa
«Touka pocta»
Pazpen 1. Mexannueckue sIBJI€HUS
11 MexaHnueckoe IBUKEHUE U CIIOCOOBI 10 1 Lindposas nabopaTo-
' ero onmcaHus pusg Releonc 1.
Lindposas nabopaTo-
1.2 B3aumopeiicTBue Ten 20 3 pus Releonc gaTunkom
YCKOpEHMSI.
Lindposas nabopaTo-
pust Releonc gaTunkom
1.3 3aKOHbBI COXpaHEHUS 10 3 YCKOpPEHMUSI.
obopyoBaHye JIJid Ja-
6opaTOpHBIX paboT
WToro 1o pasapeiny 40
Pasnaen 2. MexaHuuecKyue KojJie0aHMUsI M BOJTHbBI
Ludposas naboparo-
pus Releon.
obopyoBaHue JIJid Ja-
2.1 MexaHnueckye KojaeoaHus 7 3 Py
6opaTOPHBIX paboT
Ha 6a3e KOMIUIEKTOB
IS OT'9
Lndposas naboparo-
2.2 MexaHnueckue BOIHbBL. 3BYK 8 3 op P
pus Releon.




obopyoBaHue JIJid Ja-

6opaTOpHBIX paboT
Ha 6a3e KOMIUIEKTOB
IS OT'9

Wtoro no pasgeny

15

Pazpen 3. DJ1eKTpOMarHMTHOE MOJjie U 3JIeKTPOMarHuTHbIE B

OJIHbBI

31 DJeKTPOMAarHmMTHOE T0JIe U 5JIeKTPO-
' MAarHUTHBIE BOJIHBI

Lindposas nabopaTo-
pus Releon.
obopyoBaHye JIJid Ja-
6opaTOpHBIX paboT
Ha 6a3e KOMIUIEKTOB

IS OT'9

Wtoro no pasgeny

Pasgen 4. CBeTOBbBIC SIBJICHUSA

4.1 3aKOHBI PacIIPOCTPaHEHMS CBEeTa

LIndposas nabopaTo-
pus Releon.
obopyoBaHye JIJid Ja-
6opaTOpHBIX paboT
Ha 6a3e KOMIUIEKTOB

IS OT'9

4.2 JIVH3BI 1 OIITUUECKYE TTIPUOOPBI

Lindposas nabopaTo-
pus Releon.
obopyoBaHue JIJid Ja-
6opaTOpHBIX paboT
Ha 6a3e KOMIUIEKTOB

IS OT'9




4.3 Pa3jioskeHue 6ej10ro CBeTa B CIIEKT]P

Lindposas nabopaTo-
pus Releon.
obopyoBaHue JIJid Ja-
6opaTOpHBIX paboT
Ha 6a3e KOMIUIEKTOB

IS OT'9

Wtoro no pasgeny

15

Pasnen 5. KBaHTOBbBIE ABJICHUS

51 HcnyckaHuue u nomioeHye csera
' aTOMOM

Lindposas nabopaTo-
pus Releon.
obopyoBaHye JIJid Ja-
6opaTOpHBIX paboT
Ha 6a3e KOMIUIEKTOB

IS OT'9

5.2 CTpoeHue aTOMHOTO SiApa

Lindposas nabopaTo-
pus Releon.
obopyoBaHye JIJid Ja-
6opaTOpHBIX paboT
Ha 6a3e KOMIUIEKTOB

IS OT'9

5.3 SinepHbie peakiumu

Lindposas nabopaTo-
pus Releon.
obopyoBaHue JIJid Ja-
6opaTOPHBIX paboT
Ha 6a3e KOMIUIEKTOB

IS OT'9

Wtoro no pasgeny

17




Pasnen 6. IIOBTOPUTETBHO-00001AI0IIMIT MO /Ib

TToBTOpEHME U 0606IIeHNe comepsKa-

6.1 9 2
Hus1 Kypca gusukn 3a 7-9 knacce
WToro 1o paspeiny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27







ITOYPOYHOE IVIAHNPOBAHUME

7 KJIACC
Ne KonuuecTBo yacos Nara M CIOIb30BaAHME
Tema ypoka KoutpoabHbie | IIpakTuueckue 000pyI0BaHUSA
/o Bcero U3YUEeHUS
padoThI padoThI oeHTpa
«Touka pocra»
1 Odusmka — HaykKa o npupoze. SIs- 1
JIeHUSI TIPUPOLbI
2 dOu3nyecKkue siBjaeHus 1
3 dusnveckue BeTNUMHBI U UX U3- 1
MepeHue
Ypok-uccienoBauue "N3mepenne Obopygosakme As
nabopaTopHBIX pa-
TeMIlepaTypbl IPU MOMOIIM KU, -
4 1 1 60T (Ha 6a3e KOM-
KOCTHOTO TepMOMeTpa M JaTuMKa
" IIJIEKTOB JJId
TeMIlepaTypbl ora)
MeTozbl HAyUYHOTO TTIO3HAHUS.
5 Onucanne GpusnIecKnx sIBIeHMI C 1
TIOMOIIBIO MOAese
Ypoxk-uccienopatue "I[IpoBepka O60pynoBaHue s
TUIIOTE3BI: OAJBHOCTHD ITOJIETA Ma- 1abopaTOpHBIX pa-
6 pUKa, MYIEHHOTO TOPU30OHTA/ILHO, 1 1 60T (Ha H6ase KoM-
TeM OosbIle, yeM O0JIbIlIe BbICOTA TIJIEKTOB nJis
mycka" 0r2)
7 Crpoenmne BemniectBa. OMBITHI, 40- 1




Ka3bIBaloMIe AUCKPETHOE CTpoe-
HIe BelecTBa

8 JBIDKeHMe 4yacTHII BellleCcTBa
Ob6opynmoBaHue s
Ypok-ucciaegoBanme «OMbIThI IO n1abopaTOpHBIX pa-
9 HA0TI0AEHNIO TeIVIOBOTO PaCIly- 60T (Ha 6a3e KOM-
peHuda ra3oB» IIJIEKTOB AJIsd
oro)
10 ArperaTHbIe COCTOSIHUS BelleCTBa
OcoO6eHHOCTH arperaTHbIX CO-
1 cTostHuit Boapl. O6001IeHMe 110
paszeny «IleppoHavanbHbIE CBE-
JeHUs O CTPOeHUHU BelecTBa»
MexaHnueckoe aBmkenme. PaB-
12 HOMEpPHOE U HepaBHOMEpHOe
IBIKeHUe
13 CkopocTb. EAMHUIIBI CKOPOCTH
14 Pacuer 1myTu 1 BpemMeHM ABUsKe-
HUS
15 WNuepunsga. Macca — mepa MHepT-
HOCTU TeJl
[InoTHOCTH BemecTBa. Pacuer
16 Macchl ¥ 00beMa TeJjia 1o ero
TUVIOTHOCTHU
Ob6opynoBaHue s
17 JlabopatopHas pabora «Onpee-

71abopaTOpHBIX pa-




JIeHHME IVIOTHOCTU TBép,Z[OI'O TeIa»

60T (Ha 6a3e KOM-
IIJIEKTOB IJ1ST
oro)

18

Pemeune 3agau o teme "[I1oT-
HOCTbD BelecTsa”

19

Cwmia KaK xapakTepucTHKa B3an-
MopeincTeud Tesi. Cuia ynpyrocTiu.
3akoH I'yka

20

JTabopaTopHas paboTta «/3yueHue
3aBUCUMOCTU PACTSDKeHU (Ie-
dbopmann) IpysKUHBI OT IIPUIIO-
SKEHHOM CUJIBI»

O6opymoBaHMe s
71abopaTOPHBIX pa-
60T (Ha 6a3e KOM-
IIJIEKTOB Jilti
oro)

21

SIBnenue tarorenus. Cuia
TSDKeCTU

22

CBs13b MeKIOY CUIION TSOKECTU U
maccoii teaa. Bec Tena. Pemenue
3a1a4 o reMme "Cuia TSDKeCTH'

23

Cnia TsDKeCTV Ha APYrux IjiaHe-
Tax. PUsMYeCKre XapaKTepUCTUKHU
IJIAaHeT

24

Usmepenne cui. JuHamomeTp

25

Bec Tena. HeBecoOMOCTBH

26

CnoskeHue ABYX CUJI, HAlIpaBJIeH-
HBIX I10 OJHON ITPSIMOIA.
PaBHOZeCTBYIOMAS CUIT




27

Pemeune 3agau 1o reme "PaBHO-
JelicTByIOMAst CUI"

28

Cusa TpeHus u e€ Bugpl. TpeHue B
MIPUPOLIE U TEXHUKE

29

JTabopaTopHas paboTta «V3yueHne
3aBUCUMOCTHU CUJIBI TPEHUS
CKOJIbSKEHMSI OT CUJIbI AABJIEHUS U
XapaKTepa COMPUKACAIOIIMUXCS M10-
BEPXHOCTEN»

O6opymoBaHMe s
71abOpaTOPHBIX pa-
60T (Ha 6a3e KOM-
IIJIEKTOB IJ1ST
oro)

30

Pelienne 3agau Ha orpeneneHme
PaBHOAEMCTBYIOLIEN CHUJIbI

31

Pemenne 3agau no remam: «Bec
Tear», «['padpuueckoe nsobpaske-
HUe Cui», «Cuiibl», «PaBHOZENCT-
BYIOIIAsT CUJT»

32

KouTposbHas paboTa 1o Temam:
«MexaHnyveckoe OBUKeHNe»,
«Macca, mIoTHOCTE», «Bec Tenar,
«'paduueckoe u3obpaskeHne
cun», «CUnbl»

33

Hasnenne. CriocoObl yMeHbIIeHUS
U yBeJTMUYeHUs JaBAeHUS

34

JaBjieHue ra3a. 3aBUCUMOCTbD
JIaBJieHus ra3a oT 00béma, TeMIie-

paTypsl




[Tepemaua gaBjieHNUsT TBEPOBIMM

35 TeJaMU, SKUAKOCTSIMU U Ta3aMIu.
3akoH ITackans
JlaBjieHue B SKUIKOCTM U ra3e, BbI-

36 3BAHHOE OEeCTBUEM CUJIBI TSDKe-
CTH
Pemenne 3agau o reme «Jlase-

37 HME B JKMIKOCTH U ra3e. 3aKOH
[Tackans»

38 Coob6miatonmecs COCyIbl

39 I'mapaBauyeckuii rpece

40 ManomeTpsl. [TopiiHeBoOi
SKUAKOCTHBIN HACOC

41 ATtmocdepa 3emn U IPUUMHBI eé
CYIeCTBOBAHMSI

0 Bec Bo3ayxa. ATmocdepHoe
IaBJjIeHNe

43 V3mepenne atmocgepHOro gas-
nerust. OnpiT Toppuuem
3aBMUCHMMOCTb aTMOC(HEPHOro I1aB-

44 JIeHUs OT BbICOTHI HAJl YypPOBHEM
MODpSI
BapomeTp-aneponuna. Atmocdep-

45 HO€ JIaBjIeHNe Ha Pa3JIMUHBIX BbI-

COoTax




Pemieune 3agau o reme " ATMO-

46
cepHoe maBienne”
HeiicTBUE XXMAKOCTU M ra3a Ha Mo-

47 IPY’KEHHOE B HUX TeJIO.
Apxumenosa cuia
Jlabopatopnas pabora «Onpee-

4 JIeHME BBITAJIKMBAIOIIEH CUJIbI,

8 JeNCTBYIOIEN Ha TeJlO, Orpy-

SKEHHOE B JKMIAKOCTb»
JlabopaTopHag pabora o reme OBopynoBanme A1
«HccnemoBaHme 3aBUCUMMOCTH Be- 71aGopaTOpHAIX pa-

49 . 60T (Ha H6ase KOM-
ca TeJia B BojJie OT 00'béMa Iorpy- ekToB 1S
SKEHHOJ B JKMIKOCTH YaCTU TeJIa» ora)

50 [InaBaHme Ten
Jla6opaTopHast pa6ora "KoHCT- Obopynosanue A

o1 PYMPOBAHMe apeoMeTpa M KOH- gii‘zifg:i";’;ia
CTpyMpOBaHMeE JIOAKU U OTIpene- mrekTos  mis
JieH1e e€ rpy30IoabEéMHOCTH" ora)
Pemienne 3agau no remam: «Ilia-

5 BaHMe CyLoB. Bo3nyxomniasaHue»,

2 «JlaBjieHMe TBEPOBIX T, SKUIKO-

CTel M ra3oB»

<3 KoHTposbHas padbora 1o Teme

«,U,aBIIEHI/Ie TBEPAbIX TEJI, SKMAKO-




CcTei M ra3op»

54 Mexanuueckas pabora
55 MomHocTh. EqyHUITBI MOITHOCTH
Ob6opynmoBaHue s
Vpok-ucciaemoBaume "Pacuér 71abopaToOpHBIX pa-
56 MOIIIHOCTH, Pa3BMBAaeMOI1 1Py 1 6ot (Ha 6a3e KOM-
ogbEMe IIO JIeCTHHIE" IIJIEKTOB IS
or2)
57 [TpocThie MexaHM3MBbI. Pbiuar.
PaBHOBecHe Cu Ha ppluare
PbIuaru B TeXHUKE, OBITY U TIPU- Obopynosanue A
nabopaTopHBIX pa-
pone. JTabopaTtopHas pabora «Hc- patop P
58 . 0.5 6ot (Ha 6a3e KOM-
cJieIOBaHMe YCIOBUIT pABHOBECHST
IIJIEKTOB JAJId
ppruara» 0or'3)
59 Pemenue 3agau 1o teme «Y CJI0BUS
paBHOBECHUS pbluara»
KoadduumenTt mone3Horo meicT- OBopynoBanme A1
nabopaTopHBIX pa-
BUsSI MexaHu3Ma. JlabopaTopHas
60 0.5 60T (Ha 6a3ze KOM-
pabora «M3mepenne KIIJI Ha-
. IIJIEKTOB JJId
»
KJIOHHO¥ TIJTIOCKOCTI ora)
61 Pemenne 3amau o Teme "Pabora,
MOIIHOCTB, KIT"
62 Mexaumnueckas sHeprus. Kunetm-

YyecCKast M IIOTEeHIIMAJIbHAA SHePIrud




63

3aKOH COXpaHEeHMS] MeXaHUYECKOM
SHeprun

64

YPOK-3KCIIEPUMEHT 10 TeMe
"OKcepuMeHTaIbHOE OIpeaesie-
HMe U3MEeHEHUSI KUHEeTUUECKO 1
TOTEHIMANBLHOW SHEPTUM TIPU
CKaTbIBAHUM TeJjIa 110 HAKJIOHHON
TJIOCKOCTH"

O6opymoBaHMe ISt
71abopaTOPHBIX pa-
60T (Ha 6a3e KOM-
IIJIEKTOB IJ1ST
oro)

65

KoHTposbHas padboTa 1o Teme
«PaboTa ¥ MOIIHOCTb. DHEPrus»

66

Pe3epBHbIi1 ypok. PaboTa ¢ Tek-
cTaMu 110 TeMe "MexaHnueckoe
OBVDKeHMe"

67

Pe3epBHbIi1 ypok. PaboTa ¢ Tek-

cTamu 1o Teme "JlaBieHne TBEP
JIBIX TEJ, SKUIKOCTE 1 ra3oB”

68

Pe3epBHbIi1 ypok. PaboTa ¢ Tek-
cTamu 1o Teme "Pabora.
MoniHOCTb. JHeprus”

OBIIEE KOJIMYECTBO YACOB 1O ITPO-
I'PAMME

68

12




8 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo uacos

KoHTpO/bHBIE
Bcero
padoThI

IIpakTHueckue
padoThI

JlaTa
U3y4eHUs

OCHOBHBIE OJIOKEHUST MO-
JIEKYJISIPHO-KMHETUUECKOM
TEOPUU U UX OTIbITHbIE TIOJI-
TBePKAEHUS

Macca 1 pasmep aTOMOB U
MOJIEKYJI

Mogenu TBEpAOrO, JKUAKOTO
¥ Ta3000pa3HOr0 COCTOSIHUI
BeIecTBa

OObsIcHeHMe CBOMCTB TBEP-
IIOT0, SKMIKOTO ¥ Ta3000-
Pa3HOro COCTOSIHUIA Bele-
CTBAa HAa OCHOBE MOJIO’KEHUI
MOJIEKYJISIPHO-
KUHETUYECKOWN Teopmumn

Kpucrasuimueckme u
amopdHbIe Tena

CmaumBaHMe U Kanwuisip-
HOCTh. [IoBepXHOCTHOE Ha-
TSDKeHue




TeruioBoe pacumupeHme u
oKatue

Temmnepartypa. CBsI3b T€M-
repaTypsl CO CKOPOCTBIO Te-
IUIOBOTO ABMKEHUS YaCTUI]

BuyTtpenHss sHeprus. Crno-
COOBI M3MEHEHMSI BHYTPEH-
Hel SHeprum

10

Bupnpl Teronepenaun

11

Ypok-koHpepeHins "TIpak-
TUYECKOe MCIOTb30BaHMe
TEIIOBBIX CBOVICTB BEIECTB
¥ MaTePUaJIOB B IEJISIX
sHeprocoepeskeHus"

Lindposas nabopaTopus
Releon.
obopynoBaHue 1 1abopa-
TOPHBIX paboT
Ha 6a3e KOMIIJIEKTOB JIJIs

ors

12

KonmnuecTBO TEIIOTHI.
VaenbHad TeIZIOEMKOCTD

13

YpaBHeHMe TeIIoBoro 6a-
naHca. TerioobmeH u Terr-
JIOBOE paBHOBECHeE

14

JlaboparopHag pabora "Uc-
c/ieJOBaHMe SIBJIEHMSI Tell-
JI000MeHa IIpU CMeIIMBaHUU
XOJIOZHOM U TOPSTUeit BOABI

Lindposas nabopaTopus
Releon.
obopynoBaHue JJig 1abopa-
TOPHBIX paboT
Ha 6a3e KOMIIJIEKTOB JI/Is

ors




Pacuet xonmueCTBa TEMIO-
ThI, HEOOXOIMMOTO /151 Ha-

15
rpeBaHMs TeJjia U BblaeJsie-
MOTO MM IIpU OXJIaKIeHUN
Lindposas nabopaTopus
Releon.
JTabopatopnas pabora "Omn-
. obopynoBaHue 11 1abopa-
16 peneneHne yaeabHON Tell-
. TOPHBIX paboT
JI0OEMKOCTM BelllecTBa
Ha 6a3e KOMIIJIEKTOB JAJId
orad
17 JHeprus TOIuBa. Yaeb-
Has TeryioTa CropaHust
[InasyieHue u OTBEpAEeBaHNe
18 KPUCTA/UTMUECKIUX T,
YnenbHas TerioTa
TIaBIeHUST
Lindposas nabopaTopust
Releon.
Jlabopatopnas pabora "Omn-
. obopynoBaHue i 1abopa-
19 peneneHne yaeabHON Terl-
. TOPHBIX paboT
JIOTHI TJIABJAEHUS JIbJA
Ha Ha3e KOMIIJIEKTOB JAJId
orad
20 ITapoo6pasoBaHue u
KOHIeHcanus. UcriapeHue
Kurnenne. YaenbHas TeIuio-
21 Ta Mapoodpa3OBaHUs U KOH-

JeHcalun. 3aBUCUMOCTD




TeMITepaTypbl KUTIEHUS OT
atMoc(hepHOro JaBjIeHNsI

22

ByiaskHOCTH BO3ayxa. JIabo-
paropHas pabora "Ornpene-
JIeHue OTHOCUTEIbHOMN
BJIQKHOCTH BO3ayxa"

Lindposas nabopaTopus
Releon.
obopynoBaHue i 1abopa-
TOPHBIX paboT
Ha 6a3e KOMIIJIEKTOB JIJIs

ors

23

Pelienue 3agau Ha orpezne-
JICHUE BJIAKHOCTU BO34yXa

24

TIpuHIUTIBI PAOOTHI TEILIO-
BbIX ABurareneitr. [Taposas
TypOuHa. [IBUTaTesb
BHYTPEHHETO CrOPaHMS

25

KII/I TerioBoro ABurartes.
TeroBbie ABUTATENN U 3a-
IUTa OKPY>KaKIIeir Cpeabl

26

3aKOH COXpaHEeHUs U Tpe-
BpanieHust SHEPrUu B Tem-
JIOBBIX IPOIIeccax

27

[ToaroToBKa K KOHTPOJIBHOM
pabore 110 TeMe "TeImioBbie
gaBjieHus. UsmeHeHue
arperaTHbIX COCTOSTHUI
BelecTna”

28

KonTposbHasg padborta mno

Lindposas nabopaTopus




TeMe "TenoBbie IBICHNS.
V3meHeHMe arperaTHbIxX
COCTOSIHMI BelecTna”

Releon.
obopymoBaHue i 1abopa-
TOPHBIX paboT
Ha 6a3e KOMIIJIEKTOB JIJIS

ors

29

QJyiekTpu3sanms Tes. JIsa po-
Jla 5JIEKTPUYECKUX 3aPsIA0B

30

Vpok-ucciaemoBanue " djex-
TpU3aIus TeJ MHAYKIINE 1
TIpU COTTPUKOCHOBEHMU"

Lindposas nabopaTopust
Releon.
obopynoBaHue JJ1g 1abopa-
TOPHBIX paboT
Ha 6a3e KOMIIJIEKTOB JIJIs

ors

31

B3aumogeiicTBue 3apsiskeH-
HbIX Tea. 3aKOoH KynoHa

32

JnekTpuueckoe noJje. Ha-
MIPSIPKEHHOCTD SJIeKTpude-
CKOro moyis. ITpuammun
CYTIePIIO3UIIUN
9JIEKTPUYECKUX TT0/IEN

33

Hocurenu snekTpmuieckmx
3apsg0B. DJIeMEeHTaPHbIN
3apsa. CTpoeHue aToma

34

[TpOBOAHUKM U AUIIEKTPU -
K. 3aKOH COXpaHeHUs
AJIeKTPUYECKOro 3apsga




Pemnienne 3agau Ha ripume-

35 HeHMe CBOMCTB JleKTpuyue-
CKHUX 3apsiioB
DJIEKTPUUECKUIA TOK, YCII0-
BUSI €T0 CYIeCTBOBAHMSI.
36 U CTOYHUKA 371eKTPUUECKOTO
TOKA
; HeiACTBUS 3IEKTPUUECKOTO
3 TOKA
Lindposas nabopaTopus
Ypoxk-uccienoauue "Jleii- Releon.
28 CTBUE JIEKTPUUYECKOTO T10/S 1 obopynoBaHue 1 1abopa-
Ha MPOBOSHUKY U JAU3JIeK- TOPHBIX paboT
TpMKM“ Ha 6a3e KOMIIIEKTOB JIJIst
ora
9 DJIEKTPUUYECKUI TOK B Me-
3 TaJJIaX, JKUOKOCTSIX U ra3ax
40 DJIeKTpuueckas 11erb 1 eé
COCTaBHbBIE YaCTU
Lindposas nabopaTopus
Cwuta Toka. JJabopaTopHast Releon.
41 pa6oTa "VsmepeHne 1 pery- 0.5 obopynoBanue Jy1s 1a6opa-
" TOPHBIX paboT
/IpOBAHNE CIJIBI TOKA Ha Ha3e KOMIIJIEKTOB JJId
ora
42 dyeKTpuUecKoe HarpsoKe- 0.5 Hudposast naboparopus

Releon.






https://m.edsoo.ru/ff0aa738

"TIpoBepKa mpaBuJa CjIoxke-
HMSI HATIPSDKEHUI TIPU T10-
CJIefOBaTEIBbHOM COeIVHE-
HUM JIBYX PE3UCTOPOB"

Releon.
obopymoBaHue i 1abopa-
TOPHBIX paboT
Ha 6a3e KOMIIJIEKTOB JIJIS

ors

JlabopatopHas pabora
"TIpoBepka mpasmia aJIst CU-

Lindposas nabopaTopus
Releon.
obopynoBaHue 11 1abopa-

9 JIbI TOKA MPU HapaiyielbHOM TOPHBIX paboT
COeIVHEeHUN Pe3ICTOPOB" Ha 6a3e KOMILIEKTOB 151
orad
Pemenne 3agayv Ha ripume-
50 HeHue 3akoHa Oma ajis1 pas-
JUYHOTO COeMHEHUSI TIPO-
BOJJHUKOB
Pa6ora 1 MOITHOCTD 371eK-
51 TPUUYECKOTO TOKA. 3aKOH
Ixoyng-JleHua
Lindposas nabopaTopus
JTabopatopnas pabora "Om- Releon.
5 peneneHue paboOThI M MOIII - obopynoBaHue i 1abopa-
HOCTH 3JIGKTPUIECKOTO TO- TOPHBIX paboT
Ka“ Ha Ha3e KOMIIJIEKTOB JJId
orad
DJIeKTpuuecKue Henu u rno-
53 TpeOUTeNN FTEKTPUIECKOi

sHeprum B 66ITY. KOpoTKOE




3aMbIKaHHME

54

[ToaroToBKa K KOHTPOJIBHOM
pabore 110 Teme "DJIeKTPU-
yeckue 3apsiabl. 3apsoKeH-
HblIe Tejla U UX B3auMoaei-
cTBUS. [IOCTOSSHHBIN
37eKTpuUUeCcKuit ToK"

55

KoHTposbHas padboTta mno
TeMe " DJIeKTpUUECKIUe 3apsi-
IbI. 3apsi’KeHHbIe Tejla U UX
B3aMMOAENCTBUSI.
[TocTOSTHHBINM
3JIeKTPUUECKUI TOK"

56

[TocTOSTHHBIE MArHUTBI, UX
B3aIMOZENCTBIE

57

Ypoxk-uccienosauue "M3y-
YyeHue 110Jei IIOCTOSTHHBIX
MAarHuToB"

Lindposas nabopaTopust
Releon.
obopynoBaHue i 1abopa-
TOPHBIX paboT
Ha 6a3e KOMIIJIEKTOB JIJIs

ors

58

MaruuTtHoe nojie. MarumuT-
HOe 11oJIe 3eMJIM M ero 3Ha-
yeHue s >KM3HM Ha 3emiie

59

OmbIT OpcTensa. MaruuTHoe
T10J1€ JIEKTPUUECKOTr0 TOKA




MaramuTHoOe 1oJie KaTyIKu ¢
TOKOM

60

[IpumeHeHMe 3/eKTpOMar-
HUTOB B TexXHMKe. Jlabopa-
TOpHas paboTa "V3yueHne
JeCTBUSI MATHUTHOTO TTOJIST
Ha IMPOBOAHUK C TOKOM"

0.5

Lindposas nabopaTopus
Releon.
obopynoBaHue i 1abopa-
TOPHBIX paboT
Ha 6a3e KOMIIJIEKTOB JIJIs

ors

61

dneKTpoAaBUraTe/b IOCTO-
SIHHOrO TOKa. Mcrionb3oBa-
HUE 3JIEKTPOABUTATEIEI B
TeXHMUeCKMX YCTPOICTBAX U
Ha TPaHCIIOpTe.
JlabopaTopHas pabora
"KoncTpyupoBaHue u
m3yueHne paboThl
3JeKTpoaBuUraTess”

62

OmbrTel @apapes. 3aKOH
3JIEKTPOMAarHUTHOM MHOYK-
uun. IpaBmno JleHua

63

2nekrporeneparop. Crnoco-
ObI TTOJTyUeHMS DJIeKTpUUe-
CKOI SHeprum. JJIeKTPO-
CTaHIIMYM HA BO30OHOBJIsIE-
MbIX MCTOUHMKAX SHEepPrumn

64

[ToaroToBKa K KOHTPOJIBHOM




pabore 110 Teme "DJIeKTPU-
YyeCcKie ¥ MarHuUTHBIE SIBJIe-

"

HNiA

65

KoHTposbHas padoTta mno
TeMe "DJIeKTpuuecKne u
MarHUTHbIE IBJIeHUSI"

66

Pe3epBHbIit ypoK. PaboTa ¢
TexcTamu 1o teme "Terio-
BbIe SBJICHUS"

67

Pe3epBHbIit ypoK. PaboTa ¢
TekcTamu 1o teme "TlocTo-
STHHBIN JIEKTPUUYeCKIii TOK"

68

Pe3epBHbIit ypoK. PaboTa ¢
TexcTaMu 1o Teme "Mar-
HUTHBIC IBJICHUS"

OBIIEE KOJIMYECTBO YACOB IIO
I[TPOTPAMME

68

14.5




9 KITACC

Tema ypoka

KoanuecTBo uacoB

Bce
ro

KoHTpon
bHbIE
padoTHhI

IIpakTuue
CKue
padoThI

Jara

usyue
HUS

HUcnonb-
30BaHHNeE
000pyIo-
BaHUS
HEeHTpa
«Touxka poc-
Ta»

MexaHnuecko
e IBVKeHMe.
MarepuanbHa
S TOYKA

Cucrema OT-
cueta. OTHO-
CUTETbHOCTD
MexaHuue-
CKOTO JBIKe-
HUS

PaBHOMepHOe
TIPSAMOJIMHE
HOe
JBVDKEHUE

HepasHo-
MepHOe Mpsi-
MOJIMHEITHOE
JBUKEHME.
CpenHsist
MIHOBEHHAasI
CKOPOCTh

[MpsamonnHein
HOE
paBHOYCKOpe
HHOE
JIBVDKEHUE.
YckopeHue

CKOpOCTh
TIPSIMOJIU -
HEHOTO paB-




HOYCKOpEH-
HOTO ABVKe-
Hust. Tpaduk
CKOPOCTH

Jlabopatop-
Hasi pabora
"Onpenene-
HIEe yCKope-
HUS Tejia IIpu
pPaBHOYCKO-
PEHHOM JBU-
SKeHMU T10 Ha-
KJIOHHOM
IJIOCKOCTH"

Lindposas
nabopatopust

Releon.
obopymoBa-
HIe JJ1d J1a-
60opaTOPHBIX

paboT
Ha 6aze
KOMIUIEKTOB
IJIS OT'9

CBobomHOE
rnajieHue Tejl.
OmnpItel l'anm-
jiest

PaBHOMepHOe
JBUKEHME T10
OKPY>KHOCTM.
[lepuop u
yacToTa 00-
pamieHms.
JIuHeiiHnasg n
yIJi0Bas
CKOPOCTH

10

LleHTpOoCcTpem
UTEJIbHOe
yCKOpeHue

11

[TepBbIit 3a-
KOH HpI0TO-
Ha. BekTop
CUJIBI

12

BTopoi1 3ak0H
HrpioToHa.
PaBHOZENMCT-
BYIOIIAY Cujia




TpeTnii 3aKOH

13 HbroToHa.
Cynepriosu-
1M CUIT
Pemenne 3a-
Jlay Ha Mpu-
14 MeHEeHMe 3a-
KOHOB Hb10-
TOHA
Cuna
15 YIIPYTOCTH.
3akoH I'yka
Pemenne 3a-
16 Jlay 1o Teme
«Cwia ymipy-
roCTm»
Lindposas
nabopatopust
JlabopaTop- Releon, o6o-
Hag pabora pynoBaHue
17 «Onpenene- IU1s 1abopa-
HMe XKeCTKO- TOPHBIX pa-
CTU TIPY>KU- 6ot
HbI» Ha 6ase
KOMILJIEKTOB
IJISI OT3
18 Cwta TpeHus
Pemenne 3a-
19 Jlay 1o Teme
«Cwnna Tpe-
HUSI»
Jla6opaTop- g posast
Has pa6ora nabopatopust
"Onpenere- Releon, 060-
20 Hue Ko3pdu- PyROBAHME
Ji1g nabopa-
HeHTa Tpe- TOPHBIX pa-
HUS CKOJIb- 60T
KeHns' Ha Gase




KOMIIJIEKTOB
JIJISI OT9

21

Pemienue 3a-
J1ay 110 Teme
"3aKOHBI
HeploToHa.
Cwta ynipyro-
ctu. Cuna
TpeHUs"

22

Cuna TsoKeCcTun
1 3aKOH BCe-
MMPHOTO TSI-
TOTEeHUSI.
YckopeHue
CBOOOHOTO
rageHust

23

Ypoxk-
KOH(bepeHIHs
" IBI>KEeHME
TeJI BOKPYT
rpaBUTALIN-
OHHOTO IIeH-
Tpa (CoyiHeu-
Had CUCTEMA).
TamakTmkm"

Lindposas
nabopatopust
Releon, o60-

pyZAOBaHUeE
Ji1g 1abopa-

TOPHBIX pa-

6ot
Ha 6aze
KOMIUIEKTOB
IS OT'9

24

Pemienue 3a-
Jad 110 Teme
"Cuina TsoKe-
CTH M 3aKOH
BCEMUPHOTO
TATOTEHUS "

25

[TepBag Koc-
MMUuecKast
CKOPOCTb.
HeBecomMocCTb
U Meperpy3ku

26

PaBHOBecue
maTepuasb-




HOI TOUKMU.
ABCOIOTHO
TBEpPIOE TeJIO.
PaBHOBecHe
TBEPAOrO Te-
JIa C 3aKpen-
JIEHHOIT OCBIO
BpallleHus

27

MomeHT
cunbl. LeHtp
TSDKECTU

28

PemieHue 3a-
Jad 1o teme
"MomeHT cu-
Jipl. LeHTp
TSDKeCTH"

29

IToaroroBka K
KOHTPOJIBHOM
paboTe 110
TeMe "Mexa-
HUYEeCKOe
IBUKEeHHeE.
B3anmopgeriict
BHE Tel"

30

KouTtponbHas
pabora 1o
TeMe "Mexa-
HUYECKOe
JBUKEHME.
B3anmopgeriict
BHeE Tel"

31

Wmrynsc Te-
Ja. Umrynnc
CWIBL. 3aKOH
COXpaHeHus
VMMITYJIbCA.
Yupyroe u
HeyIpyroe




B3aMMOZIeCT
BHE

32

Pemienue 3a-
Jlau 110 TemMe
"3aK0H CO-
XpaHeHUsI
UMITyJIbCa"

33

Ypoxk-
KOH(bepeHIHs
"PeakTUBHOE
IBICKEHNE B
rpupoae u
TeXHUKe"

34

MexaHnuecka
g pabora u
MOIIIHOCTD

35

Pabora cuibl
TSDKeCTH, CU-
JIBI YIIPYTOCTH
i CWJIBI TPe-
HUS

36

JIabopartop-
Hasi pabora
«Onpenene-
HIte paboThI
CUJIBI TPEHUS
IIpU PaBHO-
MEpHOM JIBM-
SKeHUU Tejia
I10 TOPU30H-
TaJIbHOM MO-
BEPXHOCTM»

Lindposas
nabopatopust

Releon, o6o-
pyZoBaHue
Ji1g 1abopa-
TOPHBIX pa-

60T

Ha Gase

KOMIIIEKTOB

JIJIST OT3

37

CBs13b 3HEp-
U 1 pabo-
Tbl. [IOTeHIIN-
aJIbHas SHep-
rust




38

Kunernue-
CKasl SHepTusl.
Teopema o
KMHeTHye-
CKOW 5Heprumn

39

3aKOoH coxpa-
HeHUS SHep-
TMM B Mexa-
HHKeE

40

Jlabopatop-
Has pabora
«N3yuenne
3aKOHa CO-
XpaHeHusI
SHeprum»

Lindposas
nabopatopust

Releon, o6o-
pyZoBaHue
Ji1g 1abopa-
TOPHBIX pa-

60T

Ha 6ase

KOMIIIEKTOB

JIJIST OT9

41

Kosebarenb-
HOe JBVKe-
HIE U ero Xa-
paKTepPUCTH-
K1

42

3aryxawonue
KOJIe0aHMSL.
BrinykneH-
HbIe Kojieba-
Hus. Pe3o-
HaHC

43

MaTtemaTuuec
KU U
TIPY>KMHHBII
MasiITHUKM

44

Ypoxk-
UCCIeaoBa-
HHUe «3aBU-
CUMOCTb TIe-

Lindpposas
nabopatopust
Releon, o6o-

pyZAOBaHUeE
J1g 1abopa-




puoaa KoJje- TOPHBIX pa-
OaHwmit OT Ke- 6ot
CTKOCTH IIPY- Ha Oase
SKMHBI M MacC- KOMIIJIEKTOB
CbI Tpy3a» JITRLOT9
[Tpespaine-
HIe SHepPrum
45 IIpY MeXaHu-
yeCKMUX KOJIe-
O6aHMIX
Lindposas
Jlaboparop- nabopaTopust
Has pabora Releon, o6o-
«Ompenee- pyZoBaHue
46 HMe YaCTOThI Ji1g 1abopa-
" HepI/IOL[a TOPHBIX pa-
Kose6aHmit 6ot
TIPY>KMHHOTO Ha 6ase
MasSTHUKA» KOMIVIEKTOB
JIJIS OT3
JIabopartop- Lndbposas
Hasi pabora naGoparopyst
«IIpoBepka Releon, 060-
HEe3aBUCUMO- pyZioOBaHMe
47 CTU repmuoma Ji1g 1abopa-
KOjIebaHmii TOPHBIX pa-
rpy3a, oz - 6ot
BEIIeHHOr0 K Ha Gase
HWUTM, OT Mac- KOMIIJIEKTOB
CbI Tpy3a» FVI O3
MexaHnue-
CKMe BOJIHBI.
CgoiicTBa me-
XaHUYUECKUX
48 BOJIH.
[IpoponbHbIE
"
TIorepevHsbIie

BOJIHBI




Lindposas

YpOK- nabopatopus
KOH(epeHus Releon, 060-
"MexaHuue- pyZOoBaHME
49 CKT/‘Ie BOJIHBI B Ji1g 1abopa-
TBEPAOM Te- TOPHBIX pa-
ne. 6ot
CeiicMUUecKu Ha base
e BOMHEL" KOMIUIEKTOB
IJIS OT'9
3ByK. Pac-
50 IpocTpaHe-
Hye ¥ OTpa-
JKeHMe 3ByKa
LindpoBas
Ypok- nabopatopust
JcCienoBa- Releon, 060-
uue "Habio- pyrosanue
Ji1g 1abopa-
51 JleHue 3aBu-
TOPHBIX pa-
CUMOCTH BbI- 60T
COTBI 3BYKa OT Ha Gase
YaCTOTRI" KOMILJIEKTOB
IS OT'9
['pOMKOCTB
3BYyKa U BbI-
52 coTa TOHA.
AxycTnueckmn
i pe30HaHC
Lindposas
nabopatopust
Ypoxk- Releon, 060-
KOH(epeHus pyIoBaHMe
53 "VabTpasByk nJ1st mabopa-
1 MHGPa3BYyK TOPHBIX pa-
B IIpUpoOJe U 6ot
TeXHUKe" Ha base
KOMIUIEKTOB
IS OT'9
54 [TogroToBka K




KOHTPOJIBHOM
paboTe 110
TeMe "3aKOHBI
COXpaHEHMSI.
MexaHnueCcKku
e KojebaHus
U BOJTHBI"

KouTtponbHas
pabora 1o
TeMe "3aKOHBI

55 COXpaHeHMs.
MexaHnueCcKku
e KoyiebaHus
Y BOJIHBI'
DJIEKTPOMAarH
” UTHOE IT0JIE.
DJIEKTPOMAarH
MUTHBIE BOJTHBI
CaoiicTBa
57 3JIeKTpOMarH
UTHBIX BOJTH
Ypok-
KOHdepeH1IMS [Tudposas
"Illkana s7eK- nabopaTopus
TPOMArHuT- Releon, 060-
HbIX BOJIH. pynosaHne
58 Vcronb30Ba- A1 nabopa-
TOPHBIX pa-
HIe 3/1eK- Sor
TPOMAarHuT- 12 Base
HBIX BOJIH JUI KOMIIJIEKTOB
COTOBOM CBSI- VIS OrD
3u"
Ypox- LindpoBas
uccaenoBa- naGopatopus
59 Hie "M3yue- Releon, o60-

HMe CBOMCTB
3JIEKTpOMar-
HUTHBIX BOJIH

pyZloBaHMe
J71s mabopa-
TOPHBIX pa-




60

C IIOMOIIIBIO 60T
MOOW/IBHOTO Ha 6ase
TenedoHa" KOMIIIEKTOB

JIJISI OTD
PemieHue 3a-

Jad Ha ompe-
JeeHne vyac-
TOTbBI U IJIU-
HbI 3JIEKTPO-
MAarHMUTHOMI
BOJIHBI

61

DJIeKTpomar-
HUTHAs IPU-
poza cBeTa.
CKOpOCTh
cBeTa.
BosiHOBBIE
CBOMCTBA
cBeTa

62

UCTOUHMKMU
cseta. [Ips-
MOJIMHEITHOE
pacmpocTpa-
HEeHMe CBeTa.
3aTMeHus
ConHua n
JIyHbI

63

3aKoH oTpa-
SKeHMs CBeTa.
3epkaia. Pe-
HeHue 3a4a4
Ha IIpUMeHe-
HMe 3aKOHA
OTpaskeHUsI
cBeTa

64

[Ipenomnenne
cBeTa. 3aKOH
TpeoMJIeHUS




CBETa

[TonHOE
BHYTpEeHHee
OTpaskeHue
cBeta. Uc-
65 TI0JIb30BAHNE
TIOJTHOTO
BHYTpEHHEro
OTpasKeHMSsI B
OIITHUYECKMUX
CBETOBOAAX
Jlabopatop-
?aﬂ pabora Lndposas
ViccnenoBa- nabopatopust
HMe 3aBUCH- Releon, 060-
MOCTHM yTJia pyZioBaHMe
66 [IpEeIOMJICHMS J1s mabopa-
CBETOBOTO TOPHBIX pa-
JIy4a oT yria Gor
nafeHus Ha Ha base
rpaHuIle KOMIUIEKTOB
BOBIYX- JIJIS OT3
cTexno""
YPOK- Lndpoas
KOH(pepeHIMs na6opaTopus
"Hicnonb30- Releon, 060-
BdHME ITIOJIHO- pymoBaHMe
67 rO BHYTPEH- I1st 1abopa-
HEro OTpake- TOPHBIX pa-
HMUSI: CBETO- 6ot
BOJbI, OITTU- Ha base
KOBOJIOKOH- KOMIIJIEKTOB
Hasl CBSI3b" FVI 0TS
JIMH3BI.
68 Onrrnueckast
CMJIa JIUH3BI
69 [TocTpoenune

1300 paskeHMit




B JIMH3dX

Jlaboparop-
Has pabora
"Onpenene-
HUe POoKyCHO-
70 r'O paccTos-
HUS U OIITU-
YeCKOi CUJIbI
cobuparomiei
JIMH3BI"
Lindposas
nabopaTtopust
Ypoxk- Releon, o60-
KOH(pepeHIMs pyJlOBaHMeE
71 "OnTHuyecKkue 715 nabopa-
TOPHBIX pa-
JIMH30BbIE b
MpHEOPHT Ha 6aze
KOMIIJIEKTOB
JAJId Ord
['1a3 kak om-
79 TUYeCKast
cucTema.
3peHune
Lindposas
nabopaTopust
Ypox- Releon, 060-
KOH(pepeHIMs I —
73 "HAedexTsl Ji1g 1abopa-
3penus. Kak TOPHBIX pa-
COXPaHUTD 6ot
3peHue” Ha Gase
KOMIIJIEKTOB
JAJId Ord
PasnoxxkeHue
6eJioro cpeTa
74 B CIIEKTP.

OmnbiTe He10-
ToHa. CiioKe-




HMeE CIIeK-
TpalbHbIX
IIBETOB.
Hucniepcus
CBeTa

Jlaboparop-
Hasi pabora
"OIIBITHI 10
Pa3IOKEHMIO
6eJioro cpeTa

Lindposas
nabopatopust

Releon, o6o-

B CIIEKTP U pyoBaHue
75 BOCIIPUSITHIO 77t mabopa-
TOPHBIX pa-
1BeTAa Ipej- Sor
METOB IIPU UX 1 Gase
Ha6HIO'HeHMM KOMIIJIEKTOB
yepes IBETO- e
Bbie PUIbT-
pBI"
LindppoBas
Ypox- nabopatopust
HIPAKTHIYM Releon, o60-
"BomHOBbIE pyfOBaHe
76 CBOJCTBA CBe- IU1s 1abopa-
Ta: UCIep- TOPHBIX pa-
Cus, MHTEeP- 60T
dbepenmya u Ha 6ase
audpakums” KOMIIEKTOB
JIJISI OTD
OrmbIThI Pe-
3epdopaa u
77 IUIaHeTapHas
MOJeJb aTo-
Ma
[TocTymaTel
78 bopa. Mogenb
aroma bopa
Wcnyckanue
79 U TIOTJIOIIe-

HMe CBETa




dTOMOM.

KBaHTBHI.
JInHeigyarpie
CIIeKTPbI
Lindposas
nabopatopust
Vpok- Releon, o60-
oBaHIe
MIPAKTUKYM pyA p
Iu1s mabopa-
80 "Habmogenne
TOPHBIX pa-
CMEKTPOB UC- 6
oT
"
ITyCKaHMSI Ha Gase
KOMIIJIEKTOB
IJISI OT3
PanmnoakTuBH
81 OCTBb U eé
BU/IbI
CrpoeHnne
aTOMHOTO $11-
82
pa. Hykiou-
Hasi MO ENb
PanmnoakTuBH
ble
83
rpeBpaleHus
. 30TOI11B1
Pemenne 3a-
Jad 1o Teme:
84 "Pagmoak-
TUBHbBIE IIpe-
BpameHus"
[Tepuop,
85
roJiypacriaga
Vpok- LindpoBas
nabopatopust
KOHbepeHIHs parop
" Releon, 060-
Panmoak-
86 pyZAOBaHUeE
TUBHbIE U3-
Ji1g nabopa-
JydeHVs B TOPHBIX pa-

TIpupoje, Me-

60T




IUIMHE, TeX-
HUKe"

Ha Oase
KOMIIIEKTOB
IIJIS OT3

87

SnepHsblie pe-
aKIuu. 3aK0-
HbI COXpaHe-
HMS 3aPsia0-
BOTO M MacC-
COBOTO Umce/l

88

OHeprus CBS-
31 aTOMHBIX
anep. CBs3b
MacChl 1
SHEpPrum

89

PemieHue 3a-
Jay 110 Teme
"SlmepHble pe-
akoum"

90

Peaxkiiuu
CUHTEe3a U Je-
JIEHUS s1gep.
UCTOUHMKMU
SHeprum
ConHua n
3BE3],

91

Ypoxk-
KOH(bepeHIHs
"SImepHas
SHepreTHKa.
HeiicTBus pa-
JMOAKTUBHBIX
U3JIyYeHUI Ha
SKMBBIE Opra-
HU3MBI"

Lindposas
nabopatopust

Releon, o6o-
pyIoBaHue
Ji1g nabopa-
TOPHBIX pa-

60T

Ha Gase

KOMIIIEKTOB

JIJIST OT3

92

[ToaroroBka K
KOHTPOJIBHOM
paboTe 110
TeMe " JJeK-




TPOMArHUT-
HOe 110J1e.
DJIEKTPOMAarH
UTHBIE
BOJIHBI.
KBaHTOBBIE
SIBJIeHUS"

93

KouTtponbHas
pabora 1o
TeMe " JJeK-
TPOMArHuT-
HOe T10J1e.
DJIEKTPOMArH
UTHbIE
BOJIHBI.
KBaHTOBBIE
SIBJIeHUS"

94

[ToBTOpEHME,
ob6o61eHme.
Jlabopatop-
HbIe PabOThI
1o Kypcy
"B3aumoeii-
CTBME TeNT"

Lindposas
nabopatopust

Releon, o6o-
pyIoBaHue
Ji1g 1abopa-
TOPHBIX pa-

60T

Ha 6ase

KOMIIIEKTOB

JIJIST OT9

95

[ToBTOpEHME,
obob61eHme.
Pemenne
pacueTHBIX U
KauyeCTBEeH-
HbBIX 33734 110
Teme "Terwo-
BbI€E MpOIIeC-

"

ChbI

96

[ToBTOpEHME,
00001eHMe.
Pemenue




paCuyeTHBIX U
KaueCcTBeH-
HbIX 33744 I10
teme "KIIJT,
TEIIOBBIX
aBurarenen”

97

[ToBTOpEHME,
ob6o61eHme.
Pemenne
pacueTHBIX U
KauyeCTBEeH-
HBIX 33734 110
teme "KIIJT
3JIEKTPOYyCTa-
HOBOK"

98

[loBTOpEHME,
0bob1eHme.
JIabopartop-
HbIe PabOThI
IO KypcCy
"CBeTOBbBIE
SIBJIeHUS"

Lindposas
nabopatopust

Releon, o6o-
pyIoBaHue
Ji1g 1abopa-
TOPHBIX pa-

60T

Ha 6ase

KOMIIIEKTOB

JIJIST OT3

99

[loBTOpEHME,
ob6o61eHme.
Pabora ¢ Tek-
CTaMM IIO Te-
Me "3aKOHBI
COXpaHeHus B
MexaHuke"

100

[ToBTOpEHME,
ob6o61eHme.
Pabora ¢ Tek-
CTaMM IIO Te-
Me "Koneba-
HMS ¥ BOJIHBI"

101

[loBTOpEHME,




obob61eHme.
Pabora ¢ Tek-
CTaMM 110 Te-
Me "CBeToBbIe
SIBJIeHUS"

[ToBTOpEHME,
obob1eHme.
Pabora ¢ Tek-
102 CTaMM IO Te-
Me "KBaHTO-
Bas u aaep-

Hast pusmka"

OBIIEE KOJIMYECT-
BO YACOB IIO ITPO-
I'PAMME

102

27




