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I[TOACHUTEJIbBHAA 3AIIMCKA

[Tporpamma o ¢u3uKe Ha YpOBHEe OCHOBHOTO 0011jeT0 00pa30BaHMsI COCTaB/IeHa Ha OCHOBe
TIOJIOXKeHUM 1 TpeOGoBaHMIA K pe3y/ibTaTaM OCBOeHHs1 Ha 6a30BOM ypOBHe OCHOBHOM
obpa3oBareibHOM MporpamMmel, ripefctapaeHHbIX B PI'OC 00O, a Takxe ¢ yuétoM denepaabHOM
paboueii mporpamMMbl BocriuTaHusi M KoHLenuu ripero/jaBaHust yue6Horo ripeziMera «Pusmkay».
Cogep>kaHyre nporpaMMel 110 (pM3MKe Harpas/aeHo Ha ()OpMUpOBaHMe ecTeCTBeHHOHAYyUHOU
IPaMOTHOCTH 00yuaroIIMXxCsi M OpraHu3alyio u3yueHust (GU3MKY Ha JiesiTe/TbHOCTHOM ocHOBe. B
nporpamme 10 pU3MKe YUUTHIBAIOTCSI BO3MOXXHOCTH Y4eOHOTO Tpe/jMeTa B pean3alyn
tpeboBanuit PI'OC OOO K raHUPyeMbIM JIMUHOCTHBIM 1 MeTarpeJMeTHbIM pe3y/ibTaTam
o0yueHHs1, a TAK)Ke MEXKITPeJIMeTHbIE CBSI3M eCTeCTBeHHOHAYUHBIX yueOHBIX MPeJMEeTOB Ha YPOBHE
OCHOBHOT0 00111ero 06pa3oBaHusl.
[Tporpamma 1o ¢u3uKe yCTaHaB/IUBAET paciipezesieHre yueOHOro Marepyrasa 1o rogam o0yJeHus
(mo knaccam), mpejyiaraeT NpUMEPHYH0 MOC/Ie0BaTe/IbHOCTh U3yYeHUs TeM, OCHOBaHHYHO Ha
JIOTHIKE Pa3BUTHS MPEeMETHOTO COZIePKaHHs U yUéTe BO3PACTHBIX 0COOEHHOCTEH 00yJaroImnXCsl.
[Tporpamma 1o ¢u3srKe paspaboTaHa C 1[eJibl0 0OKa3aHUsl MeTO[UUeCKOM TTIOMOLLM YUUTEITIO B
co3zaHuM pabouei MporpamMMmel 10 yuebHOMY TIpeiMeTy.
du3uKa SBSIeTCs CUCTeM00bOpa3yIOLIUM /1Jisi eCTeCTBeHHOHAYUYHbIX YueOHbBIX MpeJMeTOB,
TIOCKOJIBKY (pri3huecKHe 3aKOHBI JIe)KaT B OCHOBE MPOLIeCCOB U SIBJIEHUH, M3yuaeMbIX XUMHUeH,
buosorueii, acTpoHOMHe#l U (r3nUeckoi reorpadueii, BHOCUT BKJ/aJl B eCTeCTBEHHOHAYUYHYIO
KapTHHY MHpa, TIPeI0CTaB/sieT Hanubosiee sicHble 00pasLibl MPUMeHeHHsT HAyYHOTO MeToza
TI03HaHUS, TO eCTh Cr1oco0a MoyueHust JOCTOBEPHBIX 3HaHUM O MUPe.
OpHa w3 I7IaBHBIX 3a/au (pru3rueckoro oOpa3oBaHus B CTPYKType 001iero o0pa3oBaHusi COCTOUT B
(hopmMHpOBaHKM eCTeCTBEHHOHAyUHOW I'PaMOTHOCTH M MHTepeca K HayKe y 00yuaroIuxcsl.
N3yuenue ¢pu3uku Ha 6a30BOM YpPOBHe Tpe/ITosiaraeT OB/iajieHue CielyroIMu
KOMITeTEHTHOCTSIMH, XapaKTepU3yHOLIUMU eCTeCTBEHHOHAYyUHYH TPaMOTHOCTb:

Hay4YHO OOBSICHSITH SIBJIEHUS;

OLIeHMBATh U MOHUMaTb 0COOEHHOCTH HayUHOT0 MCC/Ie[JOBaHus;

VHTepNpeTUPOBaTh JJaHHbIE U UCT0/Ib30BaTh HayuHble 0Ka3aTebCTBa /i/1s1 10/TyUeHUs
BBIBO/IOB.
Llesmm n3yuenust prU3MKY Ha YPOBHE OCHOBHOTO 0011jer0 0Opa3oBaHus oripeziesieHsl B KoHLernym
niperiofiaBaHusi yuebHoro npeimMeTa «Pusrka» B 00pa3oBaTesibHbIX opraHu3auusx Poccuiickoi
depeparuy, peanu3yOIIMX OCHOBHBIE 0011je00pa3oBaTebHbIe POTPAMMBI, YTBEP>KIEHHON
peweHreM Konnernn MuHucTepcTBa npocBeleHus: Poccutickort @esepaiyu (IpoToOKoJI OT 3
nekabpst 2019 . Ne TTK4BH).
Lenu n3yvyeHus (pu3mKu:

nproOpeTeHre HHTepeca M CTpeM/IeHHsT 00yUaroIuXcst K HAyYHOMY HM3yUYeHHI0 TIPUPOJIbI,
pa3BUTHe UX UHTe/UIeKTYaIbHbIX U TBOPUYECKUX CIIOCOOHOCTEH;

pas3BUTHe Mpe/iCTaB/IeHUI 0 HAYyYHOM MeTo/le TI03HaHus U (hOpMUpOBaHKe
VICCJIe[10BaTeIbCKOTO0 OTHOLIEHUS K OKPY)KarOLUM SIB/IEHUSIM;

(hopmMHpOBaHUe HaAyYHOTO MUPOBO33PEHKs KaK pe3y/braTa U3yueHHUst OCHOB CTPOEHHsI
MaTepuu U (PyHJaMeHTa/IbHbIX 3aKOHOB (DM3HKH;

(hopmHpoBaHue Npe/cTaB/lieHU 0 pony (PU3KKHU /ISl pa3BUTHS IPYTUX eCTeCTBEHHBIX Hayk,
TeXHUKHU U TeXHOJIOTHIA;

pa3BUTHE TIPE/ICTAaBIEHUH O BO3MOXKHBIX chepax Oyayiieit mpodeccroHaTbHOU
JiesiTeNTbHOCTH, CBsi3aHHOM C (DU3MKOM, TIOATOTOBKA K JlanbHelIeMy 00yueHHIO B 3TOM
HarpaB/IeHUMU.
HocTkeHue 3TUX 1ieJiel porpamMmmsbl 1Mo Gu3KnKe Ha YpPOBHE OCHOBHOTO 0011iero o6pa3oBaHus
obecrieunBaeTCs perieHrueM CIe[yONX 3aay:

nprobpeTeHNe 3HaHUM O JTUCKPETHOM CTPOEHHH BelleCTBa, O MeXaHUUeCKHX, TeIJIOBbIX,
3/1eKTPUYeCKUX, MarHUTHBIX U KBAHTOBBIX SIB/I€HUSIX;



nprobpeTeHre YMeHUI OMUCHIBAaTh U 00BSICHATH (hr3UUeCcKue siBJIeHUs C UCIT0/Tb30BaHUEM
TNOJIyYeHHbIX 3HaHUM;

OCBOEHMe MeTO/IOB pellleHHs TTPOCTeNIIINX PaCUETHBIX 3a/jau C UCTIO0/Ib30BaHUeM (hri3urueCKUX
Mojie/iel, TBOpUeCKUX Y TTPAaKTUKOOPHUEHTHPOBAHHbIX 3a/]au;

pa3BUTHE YMeHHI HabMIOAaTh MPUPO/JHBIE SIB/IEHUS U BBITIOTHATH OTIBITHI, TaOOpaTOpHbIe
paboThl ¥ FKCIIepUMEHTaJIbHbIE UCC/IeIOBAaHUS C UCII0/Ib30BaHHEM U3MepUTeTbHBIX PHO0POB;

OCBO€HHe MPUEMOB paboThI ¢ MHPOPMaIuel (GHU3UUeCcKOro CoiepyKaHusl, BKTHOUast
VMH(}OpMaI1I0 0 COBPEMEHHbIX IOCTWKeHHUsAX (PU3UKH, aHA/TM3 U KpUTHUYeCKoe OLleHUBaHue
uHbopMaluy;

3HAaKOMCTBO €O c(pepamu npoheCCUOHA/ILHOM iesiTeTIbHOCTH, CBSI3aHHbIMU C (DU3UKOMU, U

COBpeMeHHbIMU TeXHOJIOTHSIMHA, OCHOBAaHHBIMU Ha I0CTMXKeHUSX (PU3NUeCKoW HayKu.

Ha u3yuenue ¢u3smky (6a30BbIii ypoBeHb) Ha YPOBHE OCHOBHOT'O 00111ero 06pa3oBaHust OTBOAUTCS
238 vacos: B 7 kacce — 68 yacoB (2 uaca B Hefle/nt0), B 8 Kiacce — 68 vacoB (2 yaca B HeZien0), B 9
Ksacce — 102 yaca (3 uaca B HeJiei0).

[Tpepsiaraemeliii B mporpaMme 1o Gu3uKe repedeHb 1abopaToOpPHBIX PabOT U OMBITOB HOCUT
peKoMeH/IaTe/TbHbIN XapaKTep, YUUTe b iejlaeT BbIOOp MpoBe/ieH!st TabopaToOpHBIX paboT U OTBITOB

C YU4ETOM MHIUBUIyaJTbHBIX 0COOEHHOCTEN 00yJaroluXCsl, CIIMCKA SKCTIepUMEHTaIbHbIX 3a/laHuH,
TripeJjiaraeMbIX B paMKax OCHOBHOTO FOCyZ,apCTBEHHOIO 5K3aMeHa 110 (pr3MKe.



COOEP)KAHNE OBYUEHUA
7 KIIACC

Paspen 1. ®u3uka u eé posib B [IO3HAHUU OKPY)KaroOL[ero Mypa.

dusuKa — HayKa o rpupoze. ABnenus npupoapl. Pusnueckre sSBJIeHUS: MeXaHUUeCKUe, TeTIOBbIe,
3JIeKTpUYeCKHe, MarHUTHbIE, CBeTOBbIe, 3BYKOBBIE.

dusnueckue BeJMUMHbBL V3MepeHue ¢pusndeckux BesnurH. Pusnyeckue pubopsl. [lorpeiHocTs
y3MepeHUi. MexxiyHapoHasi CUCTeMa e/IMHUL.

Kak ¢usuka 1 [pyrue ecreCTBeHHbIe HAYKU U3y4atoT Npupoay. EcTecTBeHHOHayUYHbINM METOZ,
TI03HaHUS: HabJFoZieHre, TI0CTaHOBKA HayuyHOTO BOTIPOCA, BBIIBI)KEHNE THUIIOTe3, SKCIIEPUMEHT T10
TIPOBEpKe TUroTe3, o0bsicHeHre HabsiroaeMoro siieHusi. Onucanye pu3nueCcKux siBIeHUN ¢
MOMOLL[BI0 MOZIeJIEeN.

JeMoHCcTpaLumu.

1. MexaHunueckue, TeIIOBble, JeKTpUYeCKre, MarHUTHbIE, CBETOBBIE SIBJIEHUSI.

2. dusnueckue nMpubOpPHI U MpoLieAypa NMPsSMbIX U3MepeHUl aHaIOTOBbIM U LIU(POBLIM
npubopom.

JlabopatopHbie pabOThI U OTIBITHI.

OripeiesieHyie LieHbI Jie/IeHUsI IIIKaIbl N3MepUTebHOTr0 prbopa.

V3MepeHMe pacCTOSTHUM.

W3mepeHne 00bEMa KUJKOCTU U TBEPZAOTO TeJa.

OrnpeziesieHye pa3MepoB MaslbIX TeJl.

V3mepenue TeMmieparypsl IPU IMOMOLLM )XUAKOCTHOTO TEPMOMETPa U laTYhKa TeMIleparyphl.
[IpoBeseHue Kccie0BaHUA 110 IPOBEPKe TUITOTe3bl: Ja/bHOCTD M10/16Ta 11apyKa, IyLeHHOro
TOPU30HTAJIBHO, TeM OosIbIle, yeM OOJIbILIE BHICOTA TTyCKa.

Paspen 2. [lepBoHauasibHbIe CBeZleHUsI O CTPOEHUY BelljeCTBa.

CrpoeHue BellecTBa: aTOMbI ¥ MOJIEKY/IbI, UX pa3mepsl. OIBITHI, JOKa3bIBakOLMe JUCKPETHOe
CTpPO€eHNe BellleCTBa.

[BwxeHne yactury BewjectBa. CBsi3b CKOPOCTH [JBI)KEHMs YaCTUL] C TemIiepaTypor. bpoyHoBckoe
JBrOKeHue, tudQysus. BzaumogeiicTBUe yacTUL] Bell|eCTBa: NPUTSDKEHNE U OTTa/IKUBaHUe.
ArperaTHble COCTOSIHUS Bell|eCTBa: CTPOeHHe ra3oB, )XUJAKOCTeN U TBEPABIX (KpUCTa/NINYeCKUX)
Tes. B3auMoCBsI3bp MeXX/ly CBOKMCTBaMU BEILIeCTB B Pa3HbIX arperaTHbIX COCTOSHUSAX M UX
aTOMHOMOJIEKY/ISIPHBIM CTpoeHreM. OCOOeHHOCTH arperaTHbIX COCTOSTHUMN BOZBL.

eMoHCTpaLumu.

U=

1.  HabGmogerne 6pOyHOBCKOTO /IBH)KEHHSI.

2. Habmogenue quddysuu.

3.  Habmropenue siBneHMiA, 0OBSICHSIOIIMXCS TTPUTSDKEHNEM WTH OTTaIKMBaHHUEM YaCTHL]
Bell|ecTBa.

JlabopaTopHbie pabOTHI 1 OTIBITHL.

1. O1eHKa JuaMeTpa aToMa MeTOJ0M PsiZIoB (C UCMOMb30BaHWeM (poTorpacduii).

2. OrbITEI TI0 HAOJTFOZIEHUTO TETJIOBOTO PACIIMPeHUs Ta30B.

3. OnbIThI 0 0OHAPY>KeHUIO 1eHCTBUSI CUJT MOJIEKYJISIPDHOTO TIPUTSDKEHUSI.

Paspen 3. [IBvykeHue ¥ B3aUMOJeHCTBUE TeJl.

MexaHnueckoe JBrkeHre. PaBHOMepHOe ¥ HepaBHOMepHoe JBrkeHHue. CKopocTb. CpesHss
CKOpPOCTb IIPYU HEpaBHOMEPHOM [BWKeHUU. PacuéT nmyTu ¥ BpeMeHU [ BUKeHUs.

fBneHve nHepLMU. 3aKOH MHepLIMU. B3auMogelicTBYe Tesl Kak MPpUYrHA U3MeHEeHUs] CKOPOCTH
[BKeHUs Tejl. Macca Kak Mepa UHepPTHOCTHU Tejia. I1noTHOCTE BewjecTBa. CBs3b IJIOTHOCTHU C
KOJTMYeCTBOM MOJIEKY/T B eiuHuLle 00bEMa BelljeCTBa.

Cuna Kak XxapakTepyCTHKa B3auMozieHcTBus Tesl. Cua ynpyrocTty v 3akoH ['yka. MismepeHune cuibl
C IIOMOLLIbIO AUHAMOMeTpa. fIBieHre TAroTeHus U cuia TsokecTu. Crja TsSOKeCTH Ha Ipyrux
naHetax. Bec tesa. HeBecomocTs. CrioykeHne CHJl, HallpaB/IeHHBIX 110 OLHOU MPSIMOU.



PaBHogzelicTBYIOWas cuit. Crsa TpeHus. TpeHHe CKOb)XeHUsI M TpeHue NOKOos. TpeHue B Ipupoge 1
TeXHUKe.

JeMoHcTpanuu.

1. HabmrofeHre MexaHUUYeCKOTO JBH)KeHUS Tesa.

V3mepeHue CKOPOCTH NMPSIMOJIMHENHOTO JABYKEHUSI.

HabnropeHvie siBfieHUs1 UHEPLIWU.

HabsntozeHrie n3MeHeHus1 CKOPOCTH TIPY B3aUMO/eiCTBUH TeJl.

CpaBHeHue Macc I10 B3aUMO/IeHCTBUIO TeJl.

CnokeHHe Cuil, HarpaB/IeHHbIX 110 OAHOM NPSMOM.

Ha6opaT0prle pabOoThI U OTTBITHL.

DU AW

1. OnpegeneHye CKOPOCTH PABHOMEPHOIO IBWKEHUS (LLIapHKa B KUAKOCTH, MOZe/N
3/IeKTPUUECKOro aBTOMOOUIS U TaK Jiasiee).

2. OripefienieHre cpefiHel CKOPOCTH CKOJTbKeHHsI OpyCKa MK [IapHKa M0 HaK/IOHHON
IIJIOCKOCTH.

3. OrnpeziesieHye TJIOTHOCTU TBEPAOIO Tesla.

4. OnbIThI, IEMOHCTPUPYIOLLME 3aBUCUMOCTh pacTshkeHUs (Aedopmariiu) py>KUHbI OT
TIPUJIO)KEHHOW CHJIBI.

5. OnbITHI, JeMOHCTPUPYIOLLUE 3aBUCUMOCTb CUJIbI TPeHUs! CKOJIbKeHUsI OT Beca TeJia U

XapakTepa CONpUKACarOIIUXCs IOBEPXHOCTEN.

Pasnen 4. [laBneHve TBEPABIX TeJl, )KUJKOCTeH U ra3oB.

NaBnenue. Crioco0Obl yMeHBIIIeHUS 1 YBeJIMUeHNs AaBreHus. [laBneHne ra3a. 3aBUCUMOCTb
JlaByieHus ra3a oT 06bémMa, TeMriepaTyphl. [lepeaua gaBaeHyst TBEPABIMU TelaMu, )KUAKOCTSIMU U
rasaMu. 3akoH Ilackas. [IHeBMaTuecKye MalllMHbl. 3aBUCUMOCTD [JaB/IeHUs KUAKOCTU OT
rnybunbl. T'ugpocrarnyeckuii napagokc. Coobiaroiuecs: cocy/pl. ['paBaueckrie MexaHu3Mbl.
Atmocdepa 3emnu u atmochepHoe faBneHue. [IpUUMHBI CyIieCTBOBaHHS BO3YIITHOW 000I0UKH
3emsn. OnbiT Toppuyenu. Vi3amMepeHue atMocgepHOro JaBaeHus. 3aBUCMMOCTb aTMOC(EPHOTo
JIaBJIeHUsT OT BBICOTHI HaJ, ypoBHeM Mopsi. [Tpubopsr Asist n3MepeHust atMoC(hepHOro /1aB/ieHusl.
[elicTBUe )XUIKOCTH M ra3a Ha MIOTPY>KEHHOe B HUX TeJlo. BeiTankuBatoas (apxvuMejoBa) CUIa.
3akoH Apxumesa. [1naBanue Tesn. Bo3ayxorniaBaHue.

JeMoHCcTpaLumu.

1. 3aBUCUMOCTb JaBJIeHUs rasa OT TeMIlepaTypabl.

2. [Tepenaua faByieHUst )KUAKOCTBIO U Fa30M.

3. Coo01jaromyecst CoCyabl.

4. I'igpaBnuueckuii ripecc.

5. [TposiBneHue AeliCTBUSI aTMOC(EPHOro /JaB/l1eHusl.

6. 3aBHCUMOCTh BBITAJIKUBAIOLL[eH CU/bI OT 06bEMa MOrpyKEHHOM YacTH Tesla U TUIOTHOCTU
JKAJKOCTH.

7. PaBeHCTBO BbITaNKMBaIOLEM CUJTbI BECY BbITeCHEHHOU JKUKOCTH.

8. YcioBue nyiaBaHus TeJl: TUIaBaHYe WIN NIOTPY>KeHHe TeJsl B 3aBUCUMOCTH OT COOTHOLLIEHUS

TUIOTHOCTEH Tesla U KUIKOCTH.
JlabopaTopHbie pabOTHI 1 OTIBITHL.

1.  WccnepnoBaHue 3aBUCMMOCTH Beca Tesla B BoJie OT 00bEMa MOrpy>kKEHHOM B )KUAKOCTb UacTH
Terna.

2. OnpejeneHye BbITATKABAIOLLeN CUIIbI, J€MCTBYIOLEN Ha TeN0, MOrPY’KEHHOE B KUJKOCTb.
3.  IIpoBepka He3aBMCUMOCTH BbITAJIKUBAIOIIleH CUJIbL, JeHMCTBYIOLLeN Ha Tesl0 B XKUJKOCTH, OT
Macchl Tesa.

4.  OnbITel, 6MOHCTPUPYIOIIME 3aBUCUMOCTD BbITA/IKUBAIOLLIEN CHIIBL, [IeHMCTBYIOLeN Ha Teso B
YKUJIKOCTH, OT 006BbEMa MOrpy»KEHHOM B JKUIKOCTb YaCTH Tesa U OT IJIOTHOCTH JKUIKOCTH.

5.  KoHcTpynpoBaHMe apeoMeTpa WM KOHCTPYUPOBaHUe JIOJKHU U OIpejie/ieHre eé
IPYy30II0A4BEMHOCTH.

Paszgen 5. Pabora 1 MOLTHOCTL. DHEPTHSI.
Mexannyeckast pabora. MoIIHOCTb.



[TpocThle MeXaHU3MBI: pbIUar, 610K, HAKJIOHHAsT TUIOCKOCTh. [IpaBU/I0 paBHOBeCHsI pblyara.
[TpuMeHeHMe TIpaBU/Ia paBHOBeCHs pblyara K 0/10Ky. «30s10Toe rpaBuio» Mexanuku. KI1/] mpocTbix
MeXaHU3MOB. [IpoCTbie MeXaHU3MbI B ObITY U TEXHUKE.

MexaHuueckasi sHeprus. KuHetnueckasi ¥ moteHLya/ibHasi SHeprusi. [IpeBpailieHre 0JHOro BUzia
MeXaHUUeCKOW SHePryuy B IPyroi. 3aKOH COXpPaHeHHsl SHePTUU B MeXaHUKe.

JeMoHCcTpaLumu.

1. IIpyMepsl MPOCTBIX MEXaHU3MOB.

JlabopatopHbie pabOThI U OTIBITHI.

1. Ormpegenenyie pabOThI CUJIBI TPEHUSI TIPU PABHOMEPHOM [IBVKEHHH TeJla 110 TOPHU30HTa/IbHOMN
TIOBEPXHOCTH.

2. VccnepnoBanye yc/ioBUM paBHOBECUS pblyara.

3. N3mepenue KIT/l HaKTOHHOM TIJTIOCKOCTH.

4. V3yueHyie 3aKkOHa COXpaHeHUsI MeXaHU4YeCKOM SHeprui.

8 KVIACC

Paznen 6. TeryioBble siB/IeHUSI.

OcCHOBHBIe M0I0KEeHUST MOJIEKY/IIPHO-KUHETUUeCKOM TeOpHUX CTpOeHus BellecTBa. Macca u
pasMepsl aTOMOB U MO/eKy/1. ONbIThI, IOATBEP)KJatoLLie OCHOBHBIE T10JI0’KeHHs
MOJIEKY/IIPHOKWHETUYe CKOM TEOPUH.

Mopenu TBEPAOTO, XUJKOTO U ra3000pa3HOro cocTosiHui BellectBa. Kpucrannueckue u
amop¢Hbie Tena. OOBsICHEHNE CBOWCTB Ta30B, XXUIKOCTeH 1 TBEPBIX TeJl Ha OCHOBE TI0JI0KEeHUM
MOJIEKY/ISIPHO-KUHETUUe CKOU Teopyur. CMauvBaHue U KallWUIpHbIe siBjieHus. TernioBoe
paclIMpeHre U CKaThe.

Temneparypa. CBsi3b TeMIiepaTypbl CO CKOPOCTBIO TEIVIOBOI'O ABWKeHUs YacTULl. BHyTpeHHs1s
sHeprust. CrocoObl M3MeHeHHs1 BHYTPeHHEH SHepruu: Teryionepeada U CoBepiieHre paboThl.
Buzpb! Teruionepesaun: TerIONnpoBOAHOCTb, KOHBEKLMs, U3/TyYeHHe.

KosmmuecTBO TerioTel. YiienbHasi TEIJIOEMKOCTD BelljecTBa. TermooOMeH 1 TeryioBoe paBHOBeCHe.
YpaBHeHMe TerioBoro OanaHca. [1raBneHue U OTBep/ieBaHUe KPUCTA/TMYeCKUX BellleCTB.
YnenbHas Teruiora riaBnenus. [lapoobpa3oBanue u KoHgeHcalwst. Vicaperne. Kumnenue.
YnenbHasi TeruioTa apoobpa3oBaHusi. 3aBUCUMOCTh TeMIiepaTypbl KUTleHUs OT aTMOC(HepHOTro
[aBJIeHNS.

BnaxxHocTh BO3AyXa.

OHeprus TOIUIMBA. Y]je/lbHas TeIjioTa CrOpaHusl.

[MpunLmnbl paboThl TeroBbIx gBurareseit KI1/] TerioBoro apurarens. TerioBbie ABUraTenu u
3alMTa OKpYsKaroleu cpesibl.

3aKOH COXpaHeHUs U MpeBpallieHys SHepIuM B TeIUIOBbIX MpoLjeccax.

JeMoHcTpanuu.

1.  HabsomeHre 6pOyHOBCKOTO JIBHKEHMUSI.

Habmogenve quddysum.

HabmropeHyie siBjieHUM CMauMBaHKWs M KalTAJUISIPHBIX SIBIEHUM.

HabsntofeHre TenyioBOro pacIiupeHust Tejl.

Vi3meHeHue /1aB/ieHusI ra3a TPy U3MeHeHH 00béMa 1 HarpeBaHUU WK OXJIaXK/[eHUH.
[TpaBuia n3MepeHust TeMIieparypal.

Bupp! Terionepeauu.

OxniaxeHye 1py COBepIIeHNH PaboThI.

HarpeBaHue rnpu coBepiiieHHH paboThl BHELTHUMU CUJIaMHU.

LN WD

10. CpaBHeHMe TeIIOEMKOCTeH Pa3/IMUHBIX BeIlleCTB.
11. HabsrofeHre KATIEHHSI.
12. HabsnrofeHue MOCTOSHCTBA TeMITePATyPhI MPH T1/1aB/IeHHH.

13. Mogenu TerioBbIX JBUTaTe/ei.
JlabopaTopHbie pabOTHI 1 OTIBITHL.
1. OmbITbl M0 06HAPY>KEHUIO 1eHCTBUSI CUJT MOJIEKYJISIPDHOTO TIPUTSDKEHUSI.



2. OnbIThI 110 BBIPAIMBAHNIO KPHCTA/IOB [TOBAPEHHOW COJIM WY Caxapa.

3. OnbITHI 0 HAOJTIOIEHUIO TETIJIOBOTO PacCIIMpeHysi Ta30B, )KUAKOCTeN U TBEP/IbIX Tell.

4. OmnpesienieHye JaBlIeHUs BO3yxa B Oa/UIOHe IIIPUIIA.

5. OmbITHI, IEMOHCTPUPYIOILIME 3aBUCUMOCTb JJaB/IeHUs BO3/lyXa OT ero 00béMa 1 HarpeBaHHsI
VA OXJTKJeHUS.

6. [TpoBepka ruroTe3bl JTUHEWHOW 3aBUCUMOCTH JI/TMHBI CTOJIOMKA >KUJKOCTH B
TepMOMeTPUYeCKOW TPyOKe OT TeMITepaTyphl.

7. HabmrofeHrie u3MeHeHUsi BHyTPeHHeM SHepruu Tesia B pe3ysibTare Terionepeiaud U paboThl
BHELIHUX CHJL

8. VccnenoBaHuye siBlieHUsI TerjiooOMeHa NpY CMeLIMBAHKUY XOIOJHOW U ropsiueii BOAbI.

9. OripeiesieHre KOJIMYECTBA TETVIOTHI, TTOJTyYeHHOTO BOZIOH TTPU Terioo0MeHe ¢ HarpeTbiM

MeTaJl/In4yeCKUM LIUJIUH/POM.
10. OrnpepeneHuve ynenbHOW TEMJIOEMKOCTH BellleCTBa.

11. WccnenoBaHue mpoliecca UCriapeHus.

12. OmnpepeneHne OTHOCUTEIBHOW BIIQ)KHOCTH BO3/yXa.

13. Onpepenenue yzenbHOM TEMJIOTHI M/1aB/IEHUS JIbJA.

Paszen 7. DyekTprueckue U MarHUTHbIE SIBJIEHUS.

OnekTpur3auyd Ten. [IBa poja s/1eKTpUUeCcKUX 3apsiioB. B3arMozelicTBre 3apsKeHHBIX Tesl. 3aK0H
Kynona (3aBUCMMOCTB CHIIBI B3aMMO/|eMCTBUS 3aPSDKEHHBIX TeJl OT BeJIMUMHBI 3apsi/i0B U
PacCTOSTHUSI MEXXJY TelaMH).

OnekTpuyeckoe rose. HanpsykéHHOCTB 371eKTpUueckoro nosist. [IpuHuun cynepriosuru
3/1IeKTPUUEeCKUX T0J1el (Ha KaueCTBEHHOM YDOBHE).

Hocwutenu snekTpuueckux 3apsifioB. JrieMeHTapHbIM 3/1eKTpUUeCcKu 3apsz. CTpoeHue aroMa.
[TIpoBOAHUKY U JU3/TEKTPUKU. 3aKOH COXPaHEeHUs 3JIeKTpPUYeCKOro 3apsza.

ONeKTpUYeCKUX TOK. YC/IOBUS CyLl|eCTBOBAHUS JIEKTPUYEeCKOro TOKa. VICTOUHMKH MTOCTOSTHHOTO
TOKa. [lefCTBUS 5/1eKTPUUeCKOro TOKa (TerioBoe, XMMUUeCKOe, MarHUTHOE). D/IeKTPUYeCKUi TOK B
JKUJKOCTSIX U rasax.

OnekTpuyeckas Lierb. Cusa ToKa. JjieKTpyuueckoe HarpspkeHre. CorpoTHBIIeHNe ITPOBOJHYKA.
YnenbHOe conpoTHBIIeHWe BellleCcTBa. 3aKOH OMa /11 yyacTka Lenu. [TocmegoBarensHoe v
rapasuieJibHOe COoeJjiHeHre TTPOBOJHUKOB.

Pabora 1 MOIIIHOCTB 37IeKTPUYeCKOro ToKa. 3akoH Jxoynsi—/IeHa. DneKTpruueckrie [eru u
NoTpeOuTeN 1eKTpUUecKoi sHeprun B ObITy. KopoTkoe 3aMbIKaHue.

[TocTosiHHBIE MarHUTHI. B3auMozeiCcTBHe MOCTOSIHHBIX MarHATOB. MaruutHoe nosne. MarHutHoe
11oJie 3eMJ/IM U ero 3HaueHue 71 )KU3HU Ha 3emsie. OnbIT OpcTeja. MarHutHoe rosne
3JIeKTPUYECKOr0 TOKa. [IprMeHeHne 3/1eKTpOMarHuToB B TeXHUKe. JleliCTBre MarHUTHOTO 10J1s Ha
TIPOBOJIHUK C TOKOM. DJIeKTPO/IBUraTe/ib IOCTOSTHHOTO TOKa. VIcronb30BaHue 3/1eKTpoJBUraresei B
TeXHUYeCKUX YCTPOWCTBax U Ha TPaHCIIOpTe.

OnbiTel Papages. IBneHUe 31eKTpOMarHUTHOM MHAYKUMH. [1paBusio JleHiia. DneKTporeHeparop.
Crnioco06bl TO/TyYeHust 37IeKTPUYeCKO SHepryuu. DIeKTPOCTAHLMK Ha BO30OHOB/ISIEMBIX NCTOUHUKAX
JHEepruu.

JeMoHcTpanuu.

1. OJIeKTpU3aLus Tesl.

[1Ba pofa s/eKTprueCKUX 3apsifioB U B3aMO/IeHCTBYE 3aPSDKEHHBIX TeJl.

YCTpOICTBO U IeUCTBHE 3/IeKTPOCKOTIA.

OneKTpocTaThyecKast UHAYKLIVS.

3aKOH COXpaHeHUs IeKTPUUeCKUX 3apsizioB.

[TpoBOSHVIKY Y AU3IEKTPUKH.

MopenvupoBaHye CUIOBBIX JIMHUMN 3/1IEKTPUUECKOTO TOJIS.

VIcTOYHMKM MOCTOSTHHOTO TOKa.

[eiicTBUS 571EKTPUUYECKOTO TOKA.

10 ONeKTPUYEeCKUU TOK B )KUJKOCTH.

11. Ta30BbIii pa3psij.

©ONDU A WN



12. W3mepeHue CUJIbI TOKA aMIIEPMETPOM.

13. W3mepeHue 371eKTPpUUECKOrO HarlpsyKeHUs1 BOJIETMETPOM.

14. Peocrar u MarasuH COIPOTHB/IEHUH.

15. B3auMogeicTBUe MOCTOSHHLIX MarHUTOB.

16. MopenupoBaHre HeBO3MOXXHOCTH pasjie/ieHus I0/IF0COB MarHura.

17. MopgenvpoBaHie MarHUTHBIX T10J1eM TOCTOSIHHBIX MarHUTOB.

18. OmsIT OpcTeaa.

19. MarsuTHoe 1oe ToKa. D/IeKTPOMarHur.

20. [leiicTBMe MarHUTHOIO OJI HAa TIPOBOJHUK C TOKOM.

21. DnekTpopBuraresb IOCTOSHHOI'O TOKaA.

22. VccnepoBaHue SIBE€HUS 3/IEKTPOMarHUTHOW UHIYKLIAN.

23. OmnsbiTel ®apages.

24. 3aBMCUMOCTH Harpas/eHUs] UHAYKLMOHHOIO TOKa OT YC/IOBUM €r0 BO3SHUKHOBEHMS.

25. DnekTporeHeparop IOCTOSSHHOI'O TOKa.

JlabopaTopHbie pabOTHI 1 OTIBITHI.

OnbITHI M0 HAG/TIOI@HUIO 7IeKTPU3aLUY Tesl UHAYKLMeH U IPU COTIPUKOCHOBEHUM.
VccnenoBanye 1eCTBUS 371eKTPAYECKOrO T10/1s1 Ha TPOBOAHUKU U JUS/IEKTPUKH.
C6opka 1 TipoBepKa paboThl 371eKTpHUUeCKOM 1eT TMOCTOSTHHOTO TOKa.

V3mepeHue 1 peryMpoBaHHe CUbI TOKA.

W3mepeHne 1 perynvpoBaHye HarpsoKeHUs.

VccnepnoBanye 3aBUCUMOCTY CUIIBI TOKA, UAYILETO Yepe3 Pe3sucTop, OT CONPOTUBJIEHUS
pe3ucTopa U HarlpsKeHUsl Ha pe3ncTope.

7. OnbIThI, EMOHCTPUPYIOIIKE 3aBUCUMOCTD 3/IEKTPUUECKOT0 CONPOTUBJIEHUS IIPOBOJHUKA OT
€ro JJIVHBI, [JIOLa/Y [T0IIePeYyHOro CeueHrs U Marepuaria.

8. [TpoBepka npaBu/ia C/I0’KeHUs HAIIPSDKeHWH TIPY N0 C/1e,0BaTeIbHOM COeZJMHeHUH [IBYX
Pe3ucTopoB.

9. [TpoBepka npasua [i/1s1 CUJIbI TOKA IPY Napasule/IbHOM COeJUHEHUU Pe3UCTOPOB.

10. OmnpezeneHuie paboThl 371EKTPUUECKOTO TOKA, UAYIIEro uepe3 pe3rcTop.

11. OmnpepeneHne MOLIHOCTH 3/IEKTPUYECKOIO TOKA, BbI/Ie/IIeMOU Ha Pe3UCTope.

12. WccnepoBaHue 3aBUCMMOCTU CHJIbI TOKA, UAYLLEr0 yepe3 JIaMIIOUKY, OT HalpsyKeHUs Ha Hel.
13. Ompepenenue KIIJI Harpesaresis.

14. WccnepoBaHue MarHUTHOTO B3aUMO/IEMCTBUS TTOCTOSTHHBIX MarHUTOB.

15. H3yueHrie MarHUTHOTO TOJISI TIOCTOSTHHBIX MarHUTOB TIPU UX 00beJMHEHUY U Pa3e/leHn .
16. WccnepoBaHue elCTBUS 3/1IEKTPUUECKOTO TOKa HA MAarHUTHYIO CTPEJIKY.

17. OmnblITel, AeMOHCTPUPYIOLLME 3aBUCHUMOCTb CUJIbI B3aUMOZEUCTBUS KaTyILKA C TOKOM U
MarHuTa OT CWJ/Ibl TOKa M HarpaBb/ieHHs] TOKa B KaTyllKe.

18. V3yueHue [jeMiCTBUSI MarHATHOTO I0JIS1 HA IPOBOJHUK C TOKOM.

19. KoHcTpyupoBaHue 1 u3yueHre pabOThI 3/IeKTPOIBUTATe/Is.

20. W3mepenue KIIJ] snekTpogBuraresbHON yCTaHOBKHU.

21. OnbITbI O UCC/I€[0BaHKIO SIBJIEHUS 3/IEKTPOMAarHUTHOW MHAYKLIUU: UCCe/JOBaHUe U3MeHeHNH
3Ha4yeHHUs Y Harpas/ieHUs] UHAYKLMOHHOIO TOKa.
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Paznen 8. MexaHuuecKue siB/IeHUsI.

Mexannueckoe aBukeHue. MarepuasnpHas Touka. Cucrema orcyéra. OTHOCUTE/IBHOCTD
MeXaHWYeCKOro /IBWKeHusl. PaBHOMepHOe TIpSIMOIMHelHoe /iBiKeHue. HepaBHOMepHOe
NIPSIMOIMHeHOe IBrKeHue. CpefHssl U MTHOBEHHAasi CKOPOCTb TeJla I[P HepaBHOMEPHOM
JBU)KEHUU.

Yckopenue. PaBHOycKopeHHOe TIpsiMosiiHeliHOe /iBikeHre. CBoOogHOe mazeHue. OnbITel [anunes.
PaBHOMepHOe JBIKeHHe 10 OKPY>KHOCTHU. [lepuroz 1 uactota obpaitjeHust. JInHelHasi U yIioBast
CKopocTH. LleHTpOCTpeMUTeIBHOE YCKOPEHKe.



[Tepseii 3ak0H HeroToHa. Bropol 3akoH HetotoHa. Tpetuit 3akoH HeroroHa. I1puHnmn
CYTIepIIO3ULIUU CUJL.

Cua ynpyroctu. 3akoH I'yka. Cuja TpeHUs: Cujia TPeHUsl CKOJIb)KeHHUs], CHJla TPeHUs T0KOs,
Jpyrue BUJbl TPEHUS.

Cusia TSDKeCTH M 3aKOH BCEMHPHOTO TATOTeHUsI. YCKOpeHre cBOOOAHOTO najeHusi. [IBikeHue
riiaHeT BOKpyr CosHia. [lepBast KocMuueckast CKOpocTb. HeBeCcOMOCTB M mieperpysku.
PaBHOBecHe MaTeprabHONM TOUKH. AOCOMIOTHO TBEPAOe Tero. PaBHOBecHe TBEP/OTO Tena C
3aKpervIéHHOM 0ChI0 BpallleHHs. MoMeHT cusibl. LIeHTp TshKeCTH.

Mwmmyinsc Tena. MsMeHeHue uMiysibca. IMIysnbC cuiibl. 3aKOH COXpaHeHUst UMITy/ibca. PeakTBHOE
[\BUJKEHYe.

Mexannueckast paboTa 1 MOLTHOCTb. PaboTa cus TshkecTH, yrpyrocty, TpeHust. CBsi3b SHEPTyu U
pabortsl. [ToTeHLManbHasE IHEPTHs Tesia, IOAHIATOro Hajl TTIOBePXHOCThIO 3eM/U. [ToTeHLManbHast
SHeprus cxarou npy>xrHbl. KuHetnueckast s3Heprus. Teopema 0 KUHETUUeCKOU SHePryuv. 3aKOoH
COXpaHeHMs] MeXaHUUeCKON SHepryu.

JeMoHcTpanuu.

1. HabnrofeHrie MexaHH4eCKOTO JBV)KEHUs TeJla OTHOCHUTE/IbHO Pa3HbIX TeJl OTCUéTa.

2. CpaBHeHMe IyTeu U TPaeKTOPUU JBI)KEHUsI OZIHOTO U TOTO JKe Tesla OTHOCUTE/IbHO Pa3HbIX
TeJ OTCUéTa.

3. V3mepeHne CKOPOCTH U yCKOPEeHHUs MPSIMOJIMHENHOI'O IBUJKEHUSI.

4. WccnenoBanue Npr3HaKoB paBHOYCKOPEHHOIO [BUKEHUS.

5. HabsofieHre [BI>KeHUS Tesla 10 OKPY>KHOCTH.

6. HabmrofieHre MexaHUYeCKUX SIBJIEHUM, TIPOMCXO/SAIINX B CUCTeMe oTCuéTa «Termexkka» mpu eé
PaBHOMEPHOM 1 YCKOPEHHOM JIBWKEHUH OTHOCHTEIbHO KabrHeTa (GDU3UKH.

7. 3aBUCHMOCTb YCKOPEHHUSI Tejla OT MaccChl TeJia U IeWCTBYIOLLel Ha Hero CUJbI.

8. HabstoieHrie paBeHCTBA CUJT TTPY B3aUMO/EMCTBHUU TeJl.

9. M3meHeHue Beca Tejia IPU YCKOPEHHOM [IBMKEHUH.

10. Ilepemaua nmrysbca Npy B3aMMOZEUCTBUY TeJl.

11. TIpeoGpa3oBaHUs SHEPTUM TIPY B3aUMOZENCTBUM TeJl.

12. CoxpaHeHue UMIy/IbCa IIPU HEYTIPYTOM B3aMMO/|eCTBUH.

13. CoxpaHeHre UMMYyJbCa MPU aOCOJTFOTHO YIIPYTrOM B3avMO/IeHCTBUM.

14. HabGmrogeHre peakTUBHOTO [IBKEHUSI.

15. CoxpaHeHre MexXaHHWUeCKO SHepTruu Ipv CBOOOAHOM Ta/IeHUH.

16. CoxpaHeHHe MeXxaHWYeCKOW SHePTUU MPHU JBWKEHUH TeJla MOJ, JeHCTBUEeM MPY>KUHBI.
JlabopatopHbie pabOThI U OTIBITHI.

1.  KoHcTpyupoBaHMe TpakTa /i/isl pa3roHa U Jla/bHelI1ero paBHOMEPHOTO JBWKeHUs I11aprKa
WIH TeJIEXKKU.

2. Orpezenenue cpeiHel CKOPOCTH CKOJbKeHHs1 OpycKa WK JBIKEHHS 1IapyKa 10 HAaK/IOHHOMN
TUIOCKOCTH.

3. OmnpepeneHve yCKOpeHUsl TeJa PU paBHOYCKOPEHHOM JIBUYKEHUU 10 HAK/IOHHOM MJIOCKOCTH.
4.  HccnepoBaHMe 3aBUCMMOCTH MyTH OT BPEMeHU TPU PaBHOYCKOPEHHOM [IBI>KeHUU Oe3
HayabHOU CKOPOCTH.

5.  TlpoBepka rumoresbl: eC/1 IPU PABHOYCKOPEeHHOM /IBHKeHHH 0e3 Haua/lbHOW CKOPOCTH MyTH
OTHOCATCS KaK psiJi HeUETHBIX UMCesI, TO COOTBETCTBYIOLMe IPOMEXXYTKH BpPeMeHH O/ITHAKOBBI.

6.  MccnepoBaHue 3aBUCUMOCTU CHJ/Ibl TPEHUSI CKOJTbKEHHSI OT CUJIbl HOPMAJ/IbHOTO JJaB/IeHUSsI.

7. OnpesieneHre Ko3(@uiieHTa TPeHHUs CKOJIbXKeHUsI.

8. OrnpesiesieHyie KECTKOCTU IPY>KUHBI.

9.  Ormpegenenrie paboThI CU/IBI TPEHUSI TIPU PABHOMEPHOM JIBVKEHHH TeJla 110 TOPHU30HTa/IbHOMN
TIOBEPXHOCTH.

10. Ormpegenenrie paboThI CUBI YIIPYTOCTH TPH MOABEME TPy3a C UCIIOIH30BaHUEM
Hero/IBWKHOTO U TIOABU)KHOTO OJI0KOB.

11. HM3yueHue 3aKOHa COXpaHEHUs SHEePIUM.

Pa3nen 9. MexaHnueckue Koyie0aHus ¥ BOJTHBL.



KonebarenbHoe aBrkeHne. OCHOBHbIE XapaKTePUCTHUKY Kojie0aHMIA: TTePHOJ, YacTOTa, aMIUTUTYA.
MaremarnuecKkuii ¥ MPY>XUHHBIA MasiTHUKU. [IpeBpallieHre SHepruu rnpu kKosebaTelbHOM

[ BUKEeHUU.

3aryxatoiue KonebaHus. BeiHykeHHbIe KonebaHus. PesoHaHc. MexaHuuecKkyre BoHbL. CBOMCTBa
MexaHU4eCKUX BOJIH. IIpofo/ibHbIe U rorepeyHble BO/IHLL. [I/1Ha BOTHBL U CKOPOCTH eé
pacrnpocTpaHeHusl. MexaHWueCcKue BOJIHbI B TBEPZOM TeJle, CeliCMUYeCKHe BOJIHBI.

3ByK. ['poMKOCTb 3ByKa U BbIcOTa TOHa. OTpakeHHe 3ByKa. IH(pa3BYK U y/nbTpa3ByK.
JeMoHCcTpaLumu.

1. Habnogenue kosiebaHuii Tes 1o AeHCTBHEM CHITBI TSDKECTH U CHJTBI YIIPYTOCTH.

2. HabmopeHue KosiebaHu rpy3a Ha HUTU U Ha TIPY>KUHe.

3.  HabmropeHue BbIHYX/IeHHBIX KojieOaHUM 1 pe30HaHCa.

4.  PacnpocTpaHeHHe TIPO/IO/IbHBIX Y MOMePeYHbIX BOIH (Ha MOZeNH).

5. HabstoieHre 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHUeCKui pe30HaHC.

JlabopaTopHbie pabOTHI 1 OTIBITHI.

1. OmnpefesieHre YaCcTOTHI U TIePUO/ia KojiebaHUi MaTeMaTHUeCKOTO MasiTHHKA.

2. OripeiesieHre YacTOTHI U TIeprozja Kojie0aHui MPY>KUHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBUCMMOCTH TepUo/ia KosiebaHu Mo/[BeIlIeHHOT0 K HUTH TPy3a OT JI/TUHBI
HUTH.

4.  HccnepoBaHue 3aBUCMMOCTH Mepro/ia KosiebaHWi NPYKMHHOTO MasiTHUKA OT MacChl Tpy3a.
5.  IIpoBepka He3aBMCHMOCTH Ie€pHOZA KolebaHMii TPy3a, MOABEIIEHHOTO K HUTH, OT MacChl
rpysa.

6. OTIBITHI, EMOHCTPUPYIOIIME 3aBUCUMOCTD TIepro/ia KojiebaHu MPY>KUHHOTO MasTHUKA OT
Macchbl Tpy3a U KECTKOCTHU MPY>KUHBI.

7. M3mepeHue yckopeHHsi CBOOOJHOTO Ta/|eHusl.

Paszen 10. OnekTpoMarHMTHOE 110J1e Y 3JIeKTPOMarHUTHbIE BOJIHBI.

O/eKTpOMarHuTHOe I1oJie. DJIeKTPOMarHuTHbIe BOMHbI. CBOMCTBA 3/1eKTPOMAarHUTHbIX BO/H. I11kana
3/IeKTPOMarHUTHBIX BOJIH. Vcronb3oBaHye 3/1eKTPOMarHUTHBIX BOJIH /IJ1S1 COTOBOM CBSI3U.
OneKkTpoMarHuTHas rnpupozga cesera. CKopocTh cBeTa. BosHOBBIe CBOMCTBa CBeTa.

JeMoHCcTpaLumu.

1. CBOMCTBA 371eKTPOMarHUTHBIX BOJIH.

2. BosnHoBBIe cBOMCTBa CBeTa.

JlabopaTopHbie pabOTHI 1 OTIBITHL.

1. Vi3yueHue CBOWCTB 3/1eKTPOMarHUTHBIX BOJH C TIOMOILIbI0 MOOUIBLHOTO TesedoHa.

Paszpnen 11. CBeToBbIe gB/IE€HUS.

JlyuyeBast Moziesib cBeTa. Vicrounuku cBeta. [IpsiMmosiHeliHOe pacripocTpaHeHue cBeTa. 3aTMeHUst
Connua u JIynsl. OTpaxkeHue cseta. [110ckoe 3epKasio. 3aKOH OTPayKeHUs CBeTa.

[Ipenomnenue cBeta. 3aKOH IpesioM/ieHus cBeTa. [Io/iHOe BHyTpeHHee OTpakeHue CBeTa.
Vcnosip30BaHMe IMOJIHOTO BHYTPEHHEr0 OTPaykKeHUsI B ONTUYeCKUX CBETOBOZAX.

JIunza. Xog nyueli B ivH3e. OnTuyeckast cucteMa ¢oroarnrnapara, MUKpOCKOIa M Tejieckorna. ['a3
KaK ONTHYecKas cucreMa. bivM30pykoCTh 1 1albHO30PKOCTb.

Pasnoxxenue Gesoro ceeta B criekTp. OnbiTbl HetoToHa. Crio)keHre CrieKTpasibHbIX LIBETOB.
Hducniepcus csera.

JeMoHCcTpaLumu.

1. [TpsimonuHeliHOe pacripoCTpaHeHue CBeTa.

OTtpakeHue cBeTa.

[MonyueHne n300pakeHHH B TVIOCKOM, BOTHYTOM 1 BBITYK/IOM 3epKasiax.

[Ipenomnenue ceera.

OnTHUyeCcKui CBETOBOJ,

Xop nmyueit B cobuparoliieit JuH3e.

Xop, ny4yeu B pacCeuBarolLleld TMH3e.

[MonyyeHrie n306pakeHU C TIOMOLIbIO JIUH3.
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9. [TpuHLMn feiicTBUsA doToanmnapara, MUKpOCKONa 1 TeslecKomna.
10. Mogens rnasa.

11. Pa3nokeHue Gesioro cBerta B CIEKTP.

12. TlomyueHue 6Gesioro cBeTa IpU C/I0XKEHUH CBeTA Pa3HbIX 1IBETOB.
JlabopaTopHbie pabOTHI 1 OTIBITHL.

1.  WccnenoBaHue 3aBUCUMOCTH yT7ia OTPa)KeHUsI CBeTOBOTO JIyya OT yIvia MafieHusl.

2. V3yueHue XxapaKTepUCTHK W300pakeHUs MpeAMeTa B TJIOCKOM 3epKaJie.

3. HccnenoBaHue 3aBUCMMOCTH yIJia TIpeJIOMJIeHHsI CBETOBOIO Jiyua OT yIJia Ta/ileHus Ha
TPaHMULIe «BO3AYX—CTEKIIO».

4.  TlonmyueHue u3o00pakeHHH C TTOMOILBIO COOUparoILeid JIMH3bI.

5.  Omnpezenennie (OKyCHOTO PaCCTOSTHUS M OIITUYECKOM CHJTbI COOMPAFOLL[el JTH3BI.

6.  OmnbIThI TIO pPa3/ioXKeHHIO 6eoro cBeTa B CIIEKTP.

7. OmNbITHI 110 BOCTIPUSATHIO LIBETA MTPEAMETOB IPU UX HAOJFOJeHNH uepe3 LIBeTOBbIe (DU/IBTPBI.

Pa3nen 12. KBaHTOBLIe sSIB/IeHUS.

OmnebiThl Pe3epdopza v niaHetapHas Mogenb atoma. Mozens atoma bopa. Vcniyckanue u
roryioljeHye ceeta atoMoM. KBaHThbI. JInHeluaTble CrIeKTPHI.

PapmoaktrBHOCTE. Anb(a, beTa- 1 ramma-u3nyuenusi. CTpoeHHe aTOMHOTO sifipa. HykmoHHast
Mozie/ib aTOMHOTI0 siipa. M3otornsl. PaguoakTuBHbIe nipeBpallieHys. [lepyoy mosypacraza aTOMHbBIX
szep.

SAnepHble peakMy. 3aKOHbI COXpPaHeHUs 3apsiZi0BOr0 U MaCCOBOI'0 UKCesl. DJHeprusi CBsI3U aTOMHbIX
snep. CBA3b MacChl U 3Hepruu. Peakiium cuHTesa v JesneHud sazep. Mctounrkuy sHepruv CosHua U
3BE3].

SAnepHas sHepreTuka. []eliCTBUS PaIMOaKTUBHBIX U3/TyYeHUH Ha )KUBble OPraHU3MBbl.
JeMoHCcTpaLumu.

1. CrieKkTpbl U3/1y4eHUs U MOIVIOLLeHUs.

2. CrieKTpbl pa3/IMUHbIX ra30B.

3. CriekTp BoZi0pOZa.

4. HabsntozieHre TpekoB B Kamepe BusbcoHa.

5. Pabora cyéTurika MOHU3VPYIOLUX U3/TyUeHHH.

6. Perucrpanus usnyuyeHus NPUPOJHBIX MUHEPAJIOB U MPOAYKTOB.

JlabopatopHbie pabOThI U OTIBITHI.

1. HabmrofieHre CIi/IONIHBIX U TMHeMYaThIX CIIeKTPOB U3/TyUeHusl.

2. VccnenoBaHre TpeKOB: M3MepeHHe SHEPryuM YaCTHULbI TI0 TOPMO3HOMY ITyTH (I10
¢otorpadusm).

3. Vi3mepeHue pa/ji0aKTUBHOTO ()OHa.

[ToBTOpUTETHLHO-0000ITAFOIINI MOY/Th.

[ToBTOpPUTENTHHO-00001I[ArOIINE MOAY/TH TTPeJHA3HAUEH /IJisi CUCTeMaTH3al[ui U 00001IIeH s
TIPeIMETHOTO CO/IeP>KaHUsI U OTIbITA AeATeTbHOCTH, MPUOOPETEHHOTO TPU M3yUYeHHUH BCETO Kypca
(bu3MKH, a TakxKe [jis TIOATOTOBKA K OCHOBHOMY TOCY/ZIapCTBEHHOMY 3K3aMeHy 10 (pU3UKe [Jjist
o0yuarolmxcs, BbIOpaBIIMX 3TOT yueOHbIN TIpeJMeT.

[Tpu u3yueHUH JAHHOTO MO/Y/ISI Pea/IM3yHTCS U CUCTEMAaTU3UPYIOTCS BUABI 1eSITe/TbHOCTH, Ha
OCHOBe KOTOPBIX 00eCIIeunBaeTCs JOCTH)KEHNE MPeIMEeTHBIX U MeTarpeIMETHBIX MJTAHUPYEMbIX
pe3y/bTaToB 00ydeHusi, JOPMHUDPYeTCsl eCTeCTBEHHOHAYYHast TPAMOTHOCTh: OCBOeHUEe HayUHbBIX
METO/IOB MCC/Ie/IOBAHUS SIBJIEHUH TIPUPO/Ibl M TEXHUKU, OB/IaIeHUe YMEHUMHU 00bSICHATD
(hu3nyeckue sBNIEHNs, IPUMEHsIS TIOJTyYeHHbIe 3HAHUSI, PelllaTh 3a/lau, B TOM YKC/Ie KaueCTBeHHbIe
Y KCTIepUMeHTaTbHBIE.

[TpuHIMNUAIBHO /1eSTeIbHOCTHBIA XapaKTep JaHHOTO pa3zesa Peaar3yeTcs 3a CUET TOro, UTo
00yuarolrecst BBITIOJTHSIOT 3a/JaHKs], B KOTOPBIX UM Tpe//laraeTcs:

Ha OCHOBe TIO/TyYeHHbBIX 3HAHMH pacrio3HaBaTh U HAYYHO OOBSICHATH (hr3UUeCcKue siBJIeHUs B
OKDPY>KaroILlel MpUpo/ie U TIOBCeJHEBHOU >KHU3HHU;

WCTI0/Tb30BaTh HayuHble METO/Ibl UCC/Ie/[OBaHUS (DMU3UUeCKUX SIBJIEHUI, B TOM YKCJ/Ie 115 TIPOBEPKU
TUTIOTE3 U TIOTyUeHUsI TEOPETUYECKUX BBIBO/IOB;



00BACHATD HayUHbIe OCHOBBI Haunbo/iee BayKHBIX ,I[OCTI/DKEHI/If/i COBpPEMEHHBIX TEXHOJ’IOFI/Iﬁ,
HaripyuMep, NMpPpaKTHU4Ye€CKOr'o UCII0/Ib30BaHUSA PA3/IMYHBIX UCTOYHHWKOB SHEPI'M Ha OCHOBE 3dKOHAa
MpeBpalljeHrda U COXpaHEHHWS BCeX M3BEeCTHBIX BU/0B SHEPruu.



ITTAHNPYEMBIE PE3YJIBTATBI OCBOEHHMSA [TIPOI'PAMMBI I10 ®M3UKE HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

W3yueHue ¢HU3MKM Ha ypOBHEe OCHOBHOTO 00I1lero 06pa3oBaHus HAarlpaB/ieHO Ha J0CTKeHHe
JTMYHOCTHBIX, METaNpe/IMETHBIX U TPeJMeTHBIX 00pa30BaTe/IbHbIX Pe3y/IbTaToB.

B pe3ysnbrare n3yueHusi pU3MKU Ha YpPOBHE OCHOBHOTO 0011iero o6pa3oBaHust y 06yuarorierocs
OyzyT copMUpOBaHbI CeAYIOIIME TMUYHOCTHBIE Pe3y/bTaThl B YaCTH:

1) maTproTUUeCKOTO BOCIHUTaHUS:

- TIposiB/IeHNe UHTepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOM (pu3nuecKon
HayKU;

- LIeHHOCTHOE OTHOLLeHHe K JOCTH)KeHUSIM POCCUICKUX YUEHbIX-(U3UKOB;

2) Tpa)k/JaHCKOTO U IyXOBHO-HPABCTBEHHOI'O BOCITUTAHUSI:

- TOTOBHOCTD K aKTUBHOMY Y4aCTHIO B 00CYK/IeHMH 0011[eCTBEHHO 3HAUMMBIX M THUYeCKUX
nipobieM, CBSI3aHHBIX C MPAKTUYeCKUM IPUMeHeHUeM J0CTHKeHUH (Hr3UKY;

- 0CO3HaHHe BaKHOCTU MOPa/IbHO-3TUYeCKUX MPUHLIUIIOB B [1eSITe/IbHOCTH YUEHOrO;

3) 5CTeTUYeCKOro BOCIUTAHUS:

- BOCIIPUSITHE 3CTeTUYeCKUX KauecTB (pr3ruecKoil HayKu: eé rapMOHUYHOIO NTOCTPOEHUS,
CTPOrOCTH, TOYHOCTH, JJAKOHUUHOCTH;

4) 11leHHOCTU HayYHOTO TI03HaHUS:

- 0CO3HaHUe LIeHHOCTH (pM3MYeCKOM HayKH Kak MOILIHOTO MHCTPYMeHTa MO3HaHUsl MUPa,
OCHOBBI Pa3BUTUS TEXHOJIOT MM, Ba)KHEUILIeW COCTaBJISIOIIEN KYIbTypbI;

- pa3BUTHe HayuyHOM F0003HATeIbHOCTH, MHTePeca K UCC/ie/loBaTeIbCKOM iesTeTbHOCTH;

5) ¢hopMHpOBaHKS KYJIBTYPHI 3[0POBbSI U IMOLIMOHAIBLHOTO 0/1arornomyyust:

- 0CO3HaHUe LieHHOCTH 6e30omacHOro obpasa KM3HU B COBPEMEHHOM TeXHOJIOTMUeCKOM MHUpe,
Ba)KHOCTH TTPaBUJI 6€301acHOTO TIOBe/IeHHsI Ha TPAHCIIOPTe, Ha I0pOrax, C 37IeKTPUYeCKUM U
TEeTIOBbIM 000PY/ZIOBaHHEM B ZIOMALLIHUX YCIOBUSIX;

- c(hOpMHPOBAHHOCTh HaBbIKA peieKCHy, TPU3HaHWe CBOETo TpaBa Ha OLIMOKY U Takoro e
T1ipaBa y /Ipyroro 4ejaoBeKa;

6) TPyZ,0BOIrO BOCITUTAHUS:

- aKTUBHOE yuacTHe B pellleHWH MpaKTUUeCcKuX 3a7ay (B paMKax ceMbH, 00pa3oBaTebHOM
OpraHu3aLy, Topo/ia, Kpast) TeXHOJIOTHYeCKOW U COL[aIbHOM HalpaBIeHHOCTH, TPeOYIOIUX B TOM
yucsie U (PU3nueCcKux 3HaHUM;

- HHTepecC K NpaKTUUeCKOMY M3yueHHI0 Npogeccuil, CBsi3aHHbIX C (U3UKOM;

7) 9KOJIOTUYECKOTO BOCTTUTAHUS:

- OpHieHTaIYs Ha IpUMeHeHe GU3nyeCcKUX 3HaHUU JIJ1s1 pellieHus 3a/a4 B 00/1acTi
OKpY>Karollel cpeibl, [JIAaHUPOBaHUS MOCTYNKOB Y OLIEHKU MX BO3MO)KHBIX MTOC/IE€JCTBUM [i/1s
OKpY>KaroLer cpeJibl;

- 0CO3HaHUe 17100a/IbHOTO XapaKTepa K0JIorhyeckux mpobsieM U MyTel UX pelleHus;

8) aganTaiuu K U3MeHSIIOLMMCS YCI0BUSIM COLIMATIbHOW Y TIPUPOAHOW CpeJibl:

- MOTpebHOCTb BO B3aUMO/|eMICTBUY TP BBITIOJTHEHWH UCC/IeJOBaHUM 1 TIPOEKTOB
(br3ryeckoil HanpaB/IeHHOCTH, OTKPBITOCTb OMbITY U 3HaHUSIM [IPYTHX;

- TIOBBILLIEHVE YPOBHS CBOeH KOMITETEHTHOCTH Uepe3 NPaKTUUeCKYIO JesiTe/IbHOCTh;

- ToTpeOHOCTh B )OPMHUPOBAHUM HOBBIX 3HAHWI, B TOM UKC/ie ()OPMYIMPOBATh UJEH,
TIOHSITHSI, TUTIOTe3bl 0 (PM3UYeCKUX 00beKTaX U sIB/IeHUsIX;

- 0CO3HaHUe [1e(ULUTOB COOCTBEHHBIX 3HAHUK W KOMITETEHTHOCTel B 00/1acTH (DU3UKH;

- TIJIAHMPOBaHKWe CBOEro pa3BUTHS B MPUOOpeTeHNH HOBBIX (pM3MueCKUX 3HAHUMH;

- CTpem/IeH/e aHATM3MPOBATh 1 BBISIB/ISATH B3aMMOCBSI31 TIPUPOZBI, 0011[eCTBa M SKOHOMUKH, B
TOM YMCJIe C UCII0J/Ib30BaHHEeM (M3NYEeCKHUX 3HAHUM;

- OLIeHKa CBOUX [IeMCTBUM C yUETOM B/IMSIHUS HA OKPY)KAOLLYH0 CpeJly, BO3MOKHBIX
r7100a/IbHBIX TI0C/IeZICTBUM.

METAITPEAMETHBIE PE3YJ/IBTATHI



B pe3synbrare ocBoeHust MporpamMmMsl o ¢U3MKe Ha ypOBHE OCHOBHOIO 0011iero o6pasoBaHus y
obyuaromjerocsi OyzyT copMUpOBaHbI MeTarpeAMeTHbIe Pe3y/IbTaThl, BK/IIOUAIOII[He
T03HaBaTe/IbHble YHUBepCa/bHble yueOHble ZieiiCTBYUS, KOMMYHUKAaTUBHbIE YHUBepCa/bHbIe
yueOHbIe [1eMCTBUS, PeTy/ISTHBHBIE YHUBEPCalbHbIe YueOHbIe 1eHCTBYS.

[To3HaBare/ibHbIE YHHUBEpPCa/IbHbIE yueOHbIe 1eHCTBUS

ba3oBrble iornyeckue JeicTBUs:

BBISIB/ISITh U XapaKTepPU30BaTh CyIlleCTBeHHbIe TIPHU3HAKK 00beKTOB (SIB/IeHUH);

yCTaHaB/IMBaTh CyIleCTBeHHBIN MTPU3HAK K1acCU(UKaIii, OCHOBAHUS it 000011e s 1
CpaBHEHHUSI;

BBISIB/IATh 3aKOHOMEPHOCTH M POTUBOPEUMS] B pacCCMaTpuBaeMbIX (akTax, JJaHHbIX U
HaOMIOIeHUSIX, OTHOCSILIUXCS K PU3NUeCKHM SIBJIEHUSIM;

BBISIB/IATh IPUUMHHO-C/Ie/ICTBEHHbIE CBSI3U MPU U3yueHUU (PU3MUYeCKUX SIBJIeHUN U
TIPOL{eCCOB, JlelaTh BbIBO/bI C UCIIO/Ib30BaHHWEM Jle[yKTUBHBIX U MHAYKTUBHBIX YMO3aK/IFOUeHUH,
BBI/|BUTaTh TUIOTE3bl O B3aUMOCBS35X (PU3UUECKUX BeTUUMH;

CaMOCTOsITeJIbHO BbIOMPATh Criocob peltieHus yueOHOM Gu3nueckoli 3aauu (CpaBHeHHe
HeCKOJIbKMX BaPUaHTOB pellieHusi, BbIOOp HarboJiee TIOAXOASAIIEro C y46TOM CaMOCTOSITE/TBHO
Bbl/leJIEHHbIX KDUTEPUEB).
ba3oBble ucceoBaTe/ibCKUe [1eHCTBUS:

VICTI0/Tb30BaTh BOMPOCHI KaK UCC/Ie0BaTe/IbCKU MHCTPYMEHT [MO3HaHUS;

TIPOBOJMTH TI0 CAMOCTOSITE/IbHO COCTAB/IEHHOMY I1JIaHy OITBbIT, HECJIOXKHBIN (pr3ruecKuit
9KCIIepUMeHT, HeOosblIIoe ucc/ieloBaHre (PU3HUUeCKOro siBIeHUS;

OLIeHMBATh Ha MPUMEHUMOCTb U [JOCTOBEPHOCTb UH(OPMaLIMIO, TIOJYYEHHYH0 B X0z
VICC/Ie[I0BAHUSI WU SKCIIePUMEHTa;

CaMOoCTOATEeILHO (OPMY/IHMPOBATh 0000IIIeHNS ¥ BLIBOABI TI0 pe3y/ibTaTaM IPOBeAEHHOTO
HabMofleHus1, OTbITa, UCC/Ie0BaHMUS;

TIPOrHO3MPOBATh BO3MOKHOE Jla/ibHelilllee pa3BuTHe (M3MUeCKUX MPOLIeCCOB, a TAKXKe
BBI/[BUTATh MPE/TIONIOKeHHs 00 UX Pa3BUTHUM B HOBBIX YCIOBUSIX M KOHTEKCTaX.

Pabora c uadopmarmeii:

TIPUMEHSITb Pa3/InyHble MeTO/Ibl, UYHCTPYMEHTHI U 3aIipOChl TIPY TIOMCKe U 0TOope
WH(OPMAIUK WK JAHHBIX C YUETOM IMpe/IOKeHHON yueOHOM (hr3nuecKol 3aauu;

aHa/IM3UpOBaTh, CUCTEMATHU3UPOBATh U UHTEPIPeTUPOBaTh MH(OPMALIMIO Pa3TMUHbIX BU/OB
U ¢opM mpesCcTaBieHus;

CaMOCTOSITe/IbHO BbIOMPATh ONMTUMAabHYI0 (OpPMY Mpe/icTaB/ieHuss UHGOpMaLiK U
WIJTFOCTPUPOBATh pelllaeMble 3a/jaul HeCI0KHBIMU CXeMaMH, juarpaMMaMH, UHOM rpa(ukoi U ux
KOMOUWHALUSIMH.

KoMMyHMKaTHBHBIE YHUBEPCAIbHbIe YUeOHbIe AeHCTBYS:

B XoZie 00cy/ieHus1 yueOHOTO MaTepuasia, pe3y/bTaToB 1abopaTOpHBIX paboT 1 MPOEKTOB
3a/1aBaTh BOIIPOCHI T10 CYIIeCTBY 00Cy»K/laeMOU TeMbl 1 BbICKA3bIBaTh W/ieH, HalleJIeHHbIe Ha
pellieHNe 3a/lauM U MofJiep>kaHre baroykesnaTeslbHOCTH OOLLeH S

COTIOCTAB/ISITh CBOY CY)K/A€HHS C Cy)K/IeHUSIMH [JPYTHX YYaCTHUKOB /iMasiora, 00Hapy>KUBaTh
pasnuure M CXO0/CTBO MO3ULINN;

BbIpa)XaTh CBOIO TOUKY 3P€HMSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;

NyO/TMUHO TIPe/ICTaB/STh Pe3y/bTaThl BHINMOJTHEHHOTO (PHU3UUYeCKOro OrbITa (9KCIIepUMeHTa,
WCC/Ie/I0BaHus, TIPOEKTa);

TIOHUMaTh U UCII0/Ib30BaTh MPerMYyI[eCTBa KOMaH/IHOW U UHUBHU/Iya/IbHON paboThI MPU
pellieHny KOHKPeTHOU (hr3rdeCcKOU rpob/ieMsr;

MIPUHKUMATH LieJI1 COBMECTHOM [JlesiTeIbHOCTH, OPraHW30BbIBaTh JEUCTBUS T10 eé
JOCTYDKEHHIO: pacIipeZiesisiTb PO/, 00CYKAaTh TIPOLIeCChI M Pe3y/IbTaThl COBMECTHOM paboThl,
0000111aTh MHEHUST HeCKOTbKUX JTFO/Iel;



BBITIO/THSTH CBOIO YaCTh pabOThI, IOCTUTAst KaueCTBEHHOTO pe3y/ibTara 10 CBOEMY
HarpaB/eHUI0 U KOOPAWHUPYS CBOU J€MCTBUS C [PYTUMU YieHaMH KOMaH/bl;

OLIEHMBATh KaueCTBO CBOETO BKJIaJia B OOIIHIA TIPOJYKT TI0 KPUTEPHSIM, CAMOCTOSITE/TEHO
c(hopMyMpPOBaHHBIM YUaCTHUKAaMH B3aUMO/eMCTBUSI.

PEFYJ'IHTI/IBHBIE YHHBePCAJ/IbHbIE y‘-IE6HBIe I,E[el‘/iCTBI/ISI

CamoopraHu3anus:

BBISIB/ISITH TIPOOJIEMBI B )KW3HEHHBIX U YUeOHBIX CUTYalUsIX, TPeOYIOIUX AJis peleHust
(hr31ueCcKUX 3HaHW;

OpPMEHTHPOBATLCS B Pa3/IMUHbIX MOJX0/AaX MPUHATHS pelleHni (MHAUBUYabHOe, IPUHATHE
pellieHus B TPyIIIe, IPUHATHE PelleHU FPyIon);

CaMOCTOSITe/IbHO COCTaB/ISITh a/lTOPUTM pellleHurs1 (U3nueCcKor 3aZiauu Wiv TlaHa
MCCJIeIOBAHMS C YUETOM UMEIOLIUXCSI peCYPCOB U COOCTBEHHBIX BO3MO)KHOCTeH, apryMeHTHPOBATh
npe/ijlaraeMble BapUaHThI pelleHU;

JieniaTb BbIOOp U OpaTh OTBETCTBEHHOCTh 3a pellieHHe.

CaMOKOHTPO/Ib, SMOLIMOHA/IBHBIN UHTEJUIEKT:

[laBaTh aJleKBaTHYIO OL|eHKY CHUTYallMy U Mpe/Jiararh MiaH eé u3MeHeHUs;

OOBSICHATD PUUMHBI JIOCTDKEeHUS (HeJOCTI)KEHHs1) pe3y/IbTaToB JeATeIbHOCTH, /1aBaTh
OLIeHKY TTpPU0OPeTEHHOMY OTIBITY;

BHOCHUTb KOPPEKTHBBI B /1eATe/IbHOCTD (B TOM UKCJ/Ie B XO[, BHITIOJTHEHUS (PU31U€eCKOr0
WCCJIe/IOBaHMSI WK TIPOEKTa) Ha OCHOBE HOBBIX 00CTOSATebCTB, U3MEHUBIIUXCS CUTYaLIWH,
yCTaHOBJ/IEHHBIX OMMOOK, BO3HUKILINX TPYJHOCTEN;

OLleHHMBaTh COOTBETCTBUE pe3y/bTaTa LieJid U YCI0BUSIM;

CTaBUTH Cebsi Ha MeCTO APYTOro UesioBeKa B X0/|e CIIopa WM JUCKYCCUU Ha HAYYHYIO TEMY,
MOHWMaTh MOTHBBI, HAMEPeHUs U JIOTUKY Jpyroro;

TMIPH3HABATh CBOE TIPABO Ha OLIMOKY MpH pellieHnH (Hr3NUeCKrX 3a/iad WM B YTBEPXKeHUsIX
Ha HayuyHble TeMbI U TaKOe >Ke MpaBo Jpyroro.

[MPEAMETHBIE PE3YJ/IBTATHI

K koH11y 00yueHusi B 7 Kacce TipeiIMeTHbIe pe3y/bTaTbl Ha 6a30BOM YPOBHE /I0/DKHBI OTPaXkaTh
copMHUPOBaHHOCTH y 00YUAIOIIMXCST YMEHHIMA:

WCTI0/Ib30BaTh TIOHATHS: (PU3NUecKre U XUMUYeCKue siB/ieHus1, HabutofieHre, SKCTIePUMEHT,
MOZeJib, TUIOTe3a, eIMHULIbI (PU31UeCKUX BeJIMUMH, aTOM, MOJIeKy/la, arperaTHble COCTOSTHUS
BelllecTBa (TBEPJoe, KUKOe, ra3000pa3Hoe), MexaHUUeCKoe /IBIKeHue (paBHOMEpPHOe,
HepaBHOMepHOe, MPSIMOJIMHEeHOe), TPaeKTOpHsl, PaBHOAENCTBYOIIast cua, Aedopmaiius (ynpyras,
TlacThyecKasi), HeBeCOMOCTb, COOOIIIaroIIrecs: COCy/b;

pasnuuars siBieHus (Anddysus, TernyoBoe JBr)KeHHe YacTUL] BellleCTBa, paBHOMepHOe
[BIDKeHNe, HepaBHOMEPHOE /IBU)KeHUe, NHepPLUs, B3aUMOZeICTBUe Tesl, pABHOBECHe TBEP/BIX Tel C
3aKperyIEHHOM OChIO BpallieHus], riepejiaua JlaBlieHus! TBEPbIMU TeslaMH, XUJKOCTSIMU U ra3aMy,
aTMocepHoe JjaBieHue, TiJlaBaHye Tesl, IpeBpallieH’ss MeXxaHUUueCKOW SHEPruM) M0 OMUCaHUI0 X
XapaKTepHbIX CBOMCTB M Ha OCHOBE OMbITOB, IeMOHCTPUPYIOLIUX JlaHHOe (M31UeCcKoe sIBJIeHNE;

pacro3HaBaTh NPOSIBIeHHEe U3yUeHHbIX (PU3NYEeCKUX SIBIeHMI B OKPY’Karoll|eM MUPe, B TOM
yucse GpusnuecKyre siBeHNUs B IPUPOZe: TIPUMepbl IB)KEeHUSI C Pa3/IMYHbIMU CKOPOCTSIMU B XKMUBOK
Yl HE>)KMBOM MPUPOZe, JelCTBUe CU/bl TPEHHS B IPUPO/iE U TeXHUKe, BIUSIHUE aTMOC(EPHOro
ZIaBJIeHNsT Ha )KUBOM OPraHM3M, TUlaBaHKe pPbIO, phIUard B TeJie YejoBeKa, TIPH 3TOM IepeBOITh
MIPaKTUUeCKYIO 3a7ilauy B yueOHYI0, BbIZIe/ISITh Cyll[eCTBeHHbIe CBOMCTBA (MTPU3HAKU) (PU3HUeCKUX
SIBJIEHUH;

OMUCHIBaTh M3yUYeHHbIE CBOMCTBA Tel U (PU3MUecKue sIBJIeHHUs], UCTI0Mb3Ys (pr3nuecKue
BeJIMUMHBI (Macca, 00bEM, TIIOTHOCTH BellleCcTBa, BpeMsi, MyTh, CKOPOCTb, CPeJHSISI CKOPOCTh, CH/Ia
YOPYroCTH, CU/IA TSDKeCTH, BeC Tesla, CUla TPeHus, JaByieHre (TBEPAOro Tesa, )XUJKOCTH, rasa),



BBITA/IKMBAOILasi CHJIa, MeXaHW4ecKasi paboTa, MOLJHOCTb, TI/IEUO CHUJIbI, MOMEHT CHJIbI,

K03 GULMEHT 10JIe3HOT0 [IeCTBUSI MeXaHW3MOB, KUHeTHUeCKasi U TOTeHIaIbHasi SHeprus), npu
OTMCAHUM TIPaBU/ILHO TPAKTOBATh (hM3MUeCKHI CMBIC/T CTIOIb3YeMbIX Be/TMYMH, UX 0003HaueHus 1
eJUHULIbI (PU3NUeCKUX BeJTMUMH, HAXOAUTh (POPMYJIbI, CBSI3bIBAIOIIIME JaHHYIO (PH3UUYeCKYIO
BEJIMUMHY C APYTYMH BeJTMYMHAMU, CTPOUTD TPA(VKK M3yUeHHBIX 3aBUCUMOCTeN (pr3rueCKIX
BEJINUWH;

XapaKTepr30BaTh CBOMCTBA TeJ, (GU3nuecKre siBJIeHUs U TTPOLIeCChl, UCIOb3ys TpaBu/ia
cnoxkeHUst cui (BAOJb OJJHOM MpsIMON ), 3ak0oH ['yKa, 3akoH [lackansi, 3akoH ApxuMe/ia, PaBUIO
paBHOBecHs pbluara (6/10Ka), «30/I0TO€e TIPABU/I0» MEXAHUKH, 3aKOH COXPaHEeHHUs] MeXaHW4e CKOH
SHepruu, MpU 3TOM JlaBaTh CJIOBeCHYIO (JOPMYJTUPOBKY 3aKOHA U 3allMChIBaTh €r0 MaTeMaThuecKoe
BBIDa)KEHHE;

00BSCHATH (U3NUeCKye siB/IeHUs], TIPOLIeCChl U CBOWCTBA TeJl, B TOM UHCJ/Ie U B KOHTEKCTe
CUTYaLUi MPAKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BhISB/IATH PUUMHHO-CJIe/ICTBEHHbBIE CBSI3H,
CTpOUTH 00BsICHeHHe U3 1—2 JIOTHYeCKUX 111aroB C OMopou Ha 1—2 U3yUyeHHBIX CBOMCTBA
¢usnuecKux siBieHnH, GrU3NUeCKUX 3aKOHa WM 3aKOHOMEPHOCTH;

pelLaTh pacuéTHbIe 3a/laud B 1—2 1efiCTBUSI, UCTI0JIb3ys 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIOLIIHE
(u3nuecKre BeTMUMHBI: HA OCHOBE aHa/M3a YC/IOBHS 3a/laud 3alMChIBaTh KPAaTKOe YC/IOBHE,
TIOZICTAB/IATh (PU3NUECKHe BEIMUMHBI B (DOPMYJIbI ¥ TIPOBOUTL PACUEThI, HAXOJUTb CIIPABOUHbIE
JlAHHBIE, HEOOXOAMMBIe [/ PeLIeHHs 3a/iad, OL|eHNBaTh PeaTMCTUIHOCTD MO/TyYeHHON (Gu3ndecKon
BEJINUWHBI;

pacro3HaBaTh MMpob1eMbl, KOTOPble MO)KHO PeIIXTh MPY TIOMOILH (pri3yeCcKUX METO/OB, B
OTMCaHWU UCCJIe/IOBAHMS BBIJEJISITh MPOBepsieMoe Mpe/ToioKeHue (TUIoTe3sy), pa3imuaTb U
WHTEePIIPeTHUPOBATh TIO/TyUeHHBIN pe3y/ibTaT, HaXOJUThb OIIMOKH B XOZe OITbITA, Zie/IaTh BHIBOJBI TI0
ero pe3y/bTaTam;

TIPOBOZIUTH OTIBITHI TIO0 HAO/IOAeHUIO (Pr3UUYeCKUX SIBIIeHUH WK (pU3ndeCcKUX CBOWCTB TeJT:
(hopmynupoBaTh TIpoOBepsieMble TPe/ToIoKeHus, COOUpaTh YCTAaHOBKY W3 MPe//I0KEHHOTO
000py/0BaHusl, 3aNMCHIBATh XOZ, OTbITA U (POPMY/IHMPOBATE BHIBO/BI;

BBITIOJTHSITH TIPSIMble U3MepeHHsl PaCCTOsTHUSL, BpeMeHH, MacChl Tefa, 00béMa, CUJIbI U
TeMITepaTyphbl C MCTI0/Ib30BaHHEM aHAJIOTOBbIX U I(POBBIX MPUOOPOB, 3aMMChIBaTh MOKA3aHUS
prOOPOB C YUETOM 3a/laHHOM abCOJTFOTHOM TIOTPEIIHOCTH U3MepeHH;

TPOBO/IUTH MCC/Ie[i0BaHKEe 3aBUCHMOCTH OIHOM (pM3HUeCKOW BeJIMUMHBI OT JPYToii C
WCTI0/Ib30BaHUeM TIPSIMBIX U3MepeHUH (3aBUCUMOCTHU TTyTH PaBHOMEPHO JIBMKYILIETOCs Tefia OT
BpPeMeHH JIBYDKeHHUS TeJla, CHJTbl TPEHHS CKOJTbKEHHsI OT Beca Tejla, KauecTBa 00paboTKu
TIOBEPXHOCTeH Te/l U He3aBUCUMOCTH CUJIbI TPEHHUs OT TUIOLa/Id COTIPUKOCHOBEHMUSI TeJl, CUJTbI
YTIPYTOCTH OT Y//TMHEHHsI TIPY>KHHBI, BBITA/IKUBAIOIIeH CHIbI OT 00bEMa MOTPY>KEHHOU YacTH Tesa U
OT IJIOTHOCTH >KUAKOCTH, €€ He3aBUCUMOCTH OT IJIOTHOCTH Tefa, OT I1yOuHbI, Ha KOTOPYIO
TIOTPY>KEHO TeJI0, yC/I0BHI T/IaBaHKsl TeJl, YCIOBUI PaBHOBECHS pbluara v O/I0KOB), y4aCcTBOBAaThb B
TJIaHUPOBAHUHM YueOHOr0 MCC/ie/joBaHusl, COOMPATh YCTAHOBKY U BBITIOJIHATH U3MePeHusl, Cleyst
TIpe/i/IOKeHHOMY T1aHy, (PMKCUPOBATh Pe3y/IbTaThl MOTYYeHHON 3aBUCUMOCTH (hU3HUe CKIX
BeJIMYMH B BUJIe TIPe/JI0XKeHHBIX TaOul] v TpadMKoB, Jle/iaTh BHIBOABI 110 pe3y/bTaTaM
VICCTIeZIOBaHUST;

TIPOBOZAUTEL KOCBEeHHbIe U3MepeHus (hH3rUeCKUX BeJIMUMH (TJIOTHOCTh Bell[eCTBa KUJKOCTH U
TBEPZOTO Tesa, CUjla TPeHUsI CKOJTLKeHMs, /JaB/ieHre BO3/lyXa, BbITaJKUBAOIIIas CUIa,
JleCTBytOLI[asi Ha TIOTPYKEHHOE B JKUKOCTb TeJo, KO3 UIIMEHT 1M0JIe3HOT0 JeMCTBUS TPOCThIX
MeXaHU3MOB), CJieflys TIpe/JIOKeHHOW MHCTPYKLIMH: TIPY BBITIOIHEHUH U3MepeHHid coOrpaTh
9KCIepUMeHTa/IbHYI0 YCTAaHOBKY M BBIUMC/ISITH 3HaUeHHe UCKOMOW BeTMUMHbI;

co0stroz1aTh TIpaBU/Ia TEXHUKK 0€301acHOCTH TIpU paboTe ¢ 1abopaTopHBIM 000pYZ0BaHHEM;

yKa3bIBaTh MPUHLIMITBI A€HCTBYSI MPUOOPOB M TEXHUUYECKUX YCTPOMCTB: BEChI, TEPMOMETD,
JMHaMOMeTp, COOOI[aroIrecst COCy/Ibl, bapoMeTp, phlyar, MOABVKHBIN 1 HETTOABIKHBIN O/I0K,
HaKJIOHHasI TIJIOCKOCTh;

XapaKTepr30BaTh IPUHLIMIIBI 1eMCTBUS 3yUeHHBIX TPUOOPOB 1 TEXHUYECKHX YCTPOUCTB C
OTIOpO¥ Ha UX OMMCAHUS (B TOM UKCJIe: TIOALIMITHAKY, YCTPOMCTBO BOZIOTPOBO/IA, TH/IpaB/Inie CKUA



rpecc, MaHOMeTp, BBICOTOMED, MOPLIHEBOM HAaCcOC, apeOMeTp), UCIO/b3ys 3HAaHUSI O CBOMCTBAX
(u3nyeckux siBlIeHUN U HeoOxouMble U3ruecKre 3aKOHbl M 3aKOHOMEPHOCTH;

TIPUBOJUTH NPUMePbI (HaX0AUTh UH(POPMALMIO O pUMepax) MpakKTHueCKOro UCI0/Ib30BaHKUs
(u3nyecknx 3HaHU B TIOBCEAHEBHOU XKU3HMU [j1s1 00ecriedeHrst 6e30MacHOCTU Ipy 00palljeHnH ¢
npubopamMu ¥ TEXHUUECKIUMH YCTPOWCTBaMH, COXPAHEHUsI 370POBbs U COO/TIO/IeHNs HOPM
5KOJIOTMUeCKOro MOBe/IeHUsI B OKpY>Katollleld cpejie;

OCYILIeCTBATh 0TOOP NCTOUHUKOB MH(opMaLyK B IHTepHeTe B COOTBETCTBUM C 3a[JAHHBIM
TIOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOLLMXCSl 3HAHWM M MyTEM CpaBHEHHS Pa3IYHbIX
VICTOYHHKOB BBIZIe/IATH MH(OPMALMIO, KOTOpasi SIB/SIeTCS TPOTHBOPEYNBOU MITM MOXKET OBbITh
HeJI0CTOBEepHOM;

WICTI0/Tb30BaTh TIPY BHITIO/IHEHNH YUeOHBIX 3a[jaHHi HayUHO-TIOMY/ISIPHYIO JIMTEPaTypy
(hr31uUeCcKoro Cco/iep’kaHusl, ClipaBOUHble MaTepurasbl, peCypchbl ceTd VIHTepHeT, BiajeTh NpuémMamu
KOHCITeKTPOBaHUsI TEKCTa, Ipeobpa3oBaHust HH(OPMALIMK U3 OFHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;

Co37jaBaTh COOCTBEHHbIE KPAaTKHe MUCbMeHHbIe U YCTHBIe COOO0IIeHUs1 Ha OCHOBe 2—3
VCTOYHHKOB MH(OpPMaLy (GU3NUeCKOT0o CoZlepKaHus, B TOM Urc/ie IyO/IuuHO fienaTh KpaTKue
cooOi11ieHus 0 pe3y/bTaTax MPOEKTOB WK yueOHbIX UCC/IeIOBaHUM, IIPH 3TOM IPAMOTHO
VICTI0/1b30BaTh U3yUYeHHbIN MOHATUIHBIN anmnapar Kypca (pM3MKH, COMPOBOXK/ATh BbICTYIIEHUE
ripe3eHTaluel;

TIPY BBITIOIHEHWH Y4eOHBIX MPOeKTOB U UCC/IeZ0BaHNI pacIipeesiTe 00s3aHHOCTH B TPYTIITe
B COOTBETCTBUM C [OCTaBJEHHBIMU 33/ia4aMH, CIeJUTh 3a BBIIIOJIHEHUEM I1/1aHa JIelCTBUH,
a/IeKBaTHO OLIeHWBAThb COOCTBEHHBIN BKI/IaZ, B I€ATETBHOCTD TPYIIIIbI, BEICTPAUBATh
KOMMYHHMKaTHBHOE B3alMO/IeHCTBHE, YUUThIBAsi MHEHUE OKPY KarOIHX.

K kxoH1y 00y4eHusi B 8 Kacce rpeZMeTHbIe pe3y/bTaThl Ha 0a30BOM yPOBHE [JO/KHBI OTPa’kaTh
c(OpMHUPOBAaHHOCTh Y 00YYarOL[UXCsl YMEeHHUH:

WCTO/b30BaTh MOHATHS: Macca U pa3Mephbl MOJIEKYJI, TeIVIOBOE IBHKEHHe aTOMOB U MOJIEKYII,
arperarHble COCTOSIHUMS BeIlleCTBa, KpUCTA/I/TMUeCKHe U aMOP(HBIe Tesia, HaChILLeHHbIA 1
HeHaChILL|eHHBIH N1ap, BIaXXHOCTh BO3/lyXa, TeMIlepaTypa, BHYTPEeHHsIs1 SHeprus, TelIoBor
JiBUTareb, 37IeMeHTapHbIN 3/1eKTpUUeCKUN 3apsif, 37eKTpUYeCcKoe IoJie, TPOBOAHUKY U
[M3IeKTPUKH, TTOCTOSIHHBIN 3/1eKTPUYeCKUI TOK, MarHUTHOE T10J1e;

pa3nuuaTh siB/ieHus (TeroBoe pacllvpeHre U CKaTue, Terionepejaua, TernaioBoe
paBHOBeCHe, CMaulBaHue, KalW/IspHble sIBIeHUs], UClapeHNe, KOH/IeH Calys, T/IaBieHue,
KpUCTanm3aLus (0TBep/eBaHue), KUIeHre, Terionepesada (TernionpoBOJHOCTb, KOHBEKLUS,
U3/y4yeHue), 3/1eKTpr3aLus Tesl, B3aMMO/ielCTBYe 3apsi/iOB, 1eHCTBUS 1eKTPUUeCKOro TOKa,
KOpPOTKO€ 3aMblKaHHe, B3aMMO/IeliCTBHe MarHMWTOB, [IeMICTBe MarHUTHOT'O MO/ Ha TIPOBOJIHKK C
TOKOM, 3/IeKTPOMarHMTHast MHAYKLMS) 110 OMKMCAaHUI0 UX XapaKTepHBIX CBOMCTB U HAa OCHOBE
OTBbITOB, eMOHCTPUPYIOLLMX JJaHHOEe (PU3MUecKoe SIBJIEHUE;

pacrio3HaBaTh MPOsIBJIeHNe U3yUYeHHbIX (PU3NUeCKUX SIBJIeHHWH B OKPY)Karoll|eM MHpe, B TOM
yucsie puryecKre sIBJIeHNs B IIPUPO/ie: TIOBEPXHOCTHOE HATSHKeHNe Y KalW/ISIDHBIE SIB/IeHHS B
TIpUPO/ie, KPYUCTA/UIBI B TIPHPOZe, u3nydeHue CostHIIA, 3aMep3aHre BOJOEMOB, MOPCKHe OpPH3bI,
oOpa3oBaHue pPOChl, TYMaHa, UHesi, CHeTa, 37IeKTprUuUeCcKre siBlieHusi B aTMocdepe, 3/1eKTPUUYeCTBO
JKUBBIX OpPraHW3MOB, MarHUTHOe T10/1e 3eMJIH, Zipeiid MoJI0COB, POIb MarHUTHOTO OIS [/1S1 )KU3HU
Ha 3emJie, TOJISIPHOE CHsIHUe, TIPYU 3TOM TIepeBOJUTh MTPAaKTUUeCKYIO 3aiauy B yueOHYI0, BbIJE/SATh
CyleCcTBeHHbIe CBOMCTBA (TIPU3HAKK) (PU3MUeCcKUX sIB/IeHU;

OMUCHIBaTh M3yUYeHHbIE CBOMCTBA Tel U (PU3MUecKue sIBJIeHHUs], UCTI0Mb3Ys (pr3nuecKue
BeJIMYMHBI (TemIiepatypa, BHyTPeHHsIsl SHeprusi, KoJIMueCTBO TeIUVIOThI, yZebHasl TerI0EMKOCThb
BeIlleCTBa, yZe/ibHasl TeTioTa TUIaB/IeHus], yje/ibHasi TeryioTa napoobpa3oBaHus, y/ebHasi TeryioTa
CropaHusi TOIUIMBA, KO3((ULIMEHT M0/1e3HOT0 /1eHCTBUS TeIJIOBOM MalllMHbI, OTHOCUTE/IbHAs
B/IQ)KHOCTh BO3/lyXa, 3/IeKTPUUEeCKUI 3apsif], CHh/la TOKa, 37IeKTPUUYEeCKOe HalpsKeHue,
COTIPOTHBJIEHVE TTPOBOJHKKA, yZlelTbHOe COMPOTHB/IEHNE BeliecTBa, paboTa ¥ MOLHOCTb
3/1IeKTPUUECKOr0 TOKa), TPU OMMCAHUU NTPaBUIbHO TPAKTOBAaTh (pr3MUeCKU CMbICI UCTIO/Ib3yeMbIX
BeJIMUMH, 0003HaueHUs U eIUHULbI HU3MUeCKIX BeJIMUMH, HAXOAUTH (POPMYIIbI, CBS3bIBAIOIIE



JAHHYI0 (PM3MUeCKY0 BeJIMUKHY C IPYyTYMH BeJIMUMHAMH, CTPOUTh I'PaMKU U3yUeHHBIX
3aBUCUMOCTeMN (PU3NYEeCKHX BeJIMUYUH;

XapaKTepu30BaTh CBOMCTBA TeJl, (pri3ruuecKue siBJIeHUsl U MPOLIeCChl, UCII0/Ib3ysl OCHOBHbIE
TIOJIOXKEeHUST MOJIEKY/ISIPHO-KUHeTUYe CKOM TeOpUH CTPOeHUs BellleCTBa, IPUHLIUIT CYTIepIio3ULIA
rosiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHeHHs 3aps/ia, 3aKkoH OMa /15 yuacTKa LieMH, 3aKOH
[xoynsi—JleH1ja, 3aKOH COXpaHeHUs SHEPTUH, TIPYU 3TOM /laBaTh CJIOBECHYIO (POPMY/IUPOBKY 3aKOHA
Y 3aMMChIBaTh €r0 MaTeMaTUueCKoe BbIpayKeHHe;

00BSCHATH (PU3NUECKHe MPOLIeCChl ¥ CBOMCTBA TeJl, B TOM UKCJ/Ie U B KOHTEKCTe CUTyaLui
NIPaKTUKOOPUEHTHPOBAaHHOI'O XapaKTepa: BbISB/ATh IPUUMHHOC/IE/ICTBEHHbIE CBSI3U, CTPOUTh
o0bsicHeHHe U3 1—2 JIOTHYeCKUX 111aroB C OMOpoM Ha 1—2 U3y4yeHHBIX CBOMCTBA (hM3HUeCKUX
sIBJIeHUM, (PU3MUeCcKUX 3aKOHOB WU/ 3aKOHOMEPHOCTel;

pelLaTh pacuéTHbIE 3a/lau B 2—3 /1eHCTBUSI, UCTI0JIb3ys 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIOLIIHE
(r3ryeckue BeJTMUMHBI: HA OCHOBE aHasM3a yC/I0BUS 3a[jauM 3alMChbiBaTh KpaTKoe yCJ/IOBUE,
BBISIB/ISITH HEZIOCTATOK JJaHHBIX [IJIsl PellleHus] 3a/laui, BbIOMpaTh 3aKOHBI ¥ (OPMYJibl, HeOOXOAMMbIe
[J1s1 e€ pellieHHs], TPOBOAUTE PacuéThl M CPABHUBATh M0JIyUeHHOE 3HaueHre (U31ueCKOW BeTMUUHEI
C U3BEeCTHBIMU JIaHHBIMU;

pacro3HaBaTh Mpob1eMbl, KOTOPble MO)KHO PEIIUTh ITPY TIOMOIIH (pr3rdeCcKUX MeTO/|OB,
WCTIONb3YS OTIMCaHue UCCIIe[loBaHUsl, BbI/Ie/ATh TIPOBepsieMoe TIPe/ro/ioyKeHre, OlleHUBaTh
NIPaBU/ILHOCTH TMOPsi/iKa MPOBeZleHNs1 UCC/Ie[J0OBaHus, [1e/1aTh BIBOAbI;

TIPOBOZUTB OTIBITHI 110 Hab/MOeHNI0 (Pr3UUYeCKUX SIBIeHUH UK (PU3MUeCcKUX CBOMCTB Tesl
(KanWyUISIpHBIE SIB/IEHNS], 3aBUCUMOCTD JIaBIeHHsI BO3/[yXa OT ero 00bEéMa, TeMIiepaTyphbl, CKOPOCTH
TpoLjecca OCTbIBaHUS M HarpeBaHUs MPU U3/1yUYeHHH OT L[BeTa M3/ayyvaroleil (IorIoLaroiei)
TIOBEPXHOCTH, CKOPOCTb MCIapeHUst BOJbl OT TeMI1epaTypbl )KUAKOCTU U IJIOLA/IM €€ TIOBepXHOCTH,
3/IeKTpU3aLUsi Tell U B3aUMO/IeCTBYE 37IeKTPUUeCKUX 3apsifioB, B3aUMO/IeHCTBHe TTIOCTOSTHHBIX
MarHuTOB, BU3ya/r3al{ysi MarHUTHBIX 110J1el TOCTOSTHHBIX MarHUTOB, [1eMCTBHS MarHUTHOTO TOJIS
Ha MPOBOJJHUK C TOKOM, CBOMCTBA 3/IEKTPOMarHuTa, CBOMCTBa 3/1eKTPOJBUraTe/Isi [IOCTOSTHHOTO
TOKa): (hOPMy/IMPOBATh TMPOBePsieMble MTPeATION0KeHNsI, COOMpaTh YCTAaHOBKY U3 MPeJIOKEHHOTO
000py10BaHus, OMIMCHIBATE XOJ, OTbITa U (POPMY/IMPOBAThH BHIBO/bI;

BBITOJ/IHATh MPsIMble U3MepeHUsl TemMriepaTyphbl, OTHOCHUTE/IbHOW BIaXKHOCTH BO3/yXa, CU/Ib
TOKa, HarpsKeHUsI C UCII0/Ib30BaHeM aHaJIOrOBBIX MPUOOPOB U AATUMKOB (hH3UUYeCKUX BeJTUUMH,
CpaBHUBATh Pe3y/bTaThbl U3MEPEeHUH C yUETOM 3a/laHHOM abCOTFOTHOM MOTPEeITHOCTH;

TIPOBOZAUTD UCC/Ie/J0OBaHNE 3aBUCUMOCTH OJJHOM (pU31ueCKor BeJIMUUHBI OT APYToi C
WCTI0/Ib30BaHKEM TPSIMBIX U3MepeHUH (3aBUCHUMOCTb COTIPOTHB/IEHUS] TPOBOJHUKA OT €ro JJIMHBbI,
TUIOLLAZIU TIOTIEPEYHOr0 CeueHUsi U y/ie/TbHOTO COTIPOTHBIIEHUS BellleCTBa MIPOBOAHMKA, CU/TbI TOKa,
U/ly1llero uepes MNpOBOJHUK, OT HaMpsDKeHUs Ha IPOBOZIHKMKeE, UCC/Ie[0BaHUe M0C/Ie/l0BaTeIbHOTO 1
Tiapa’uie/IbHOTO COeIMHeHUM MPOBOJHUKOB): TIJIAHMPOBATh MUCC/Iel0BaHKe, COOMpATh YCTaHOBKY U
BBINOJIHATH U3MEPeHus, Cie/lysl Ipe/iJIoKeHHOMY I171aHy, (PMKCUPOBATh pe3y/bTaThl [0yYeHHOU
3aBHCUMOCTH B BU/le TaO/ul] U TpauKOB, [le/1aTh BHIBOZBI 110 pe3y/bTaTaM MUCC/ie/J0OBaHuS;

MPOBOJUTH KOCBEHHbIe U3MepeHUs (pr3nueCcKrX BeIMUMH (Y e/ibHast Tera0éMKOCTb
BellleCTBa, COTMPOTHBI/IEHHE NTPOBOJHHUKA, Pab0Ta 1 MOLIHOCTh 3/IeKTPHUUECKOT0 TOKA): TIJIaHUPOBATh
M3MepeHusi, COOMpaTh SKCTIePUMEeHTaIbHYH0 YCTaHOBKY, CJIef[ysl TPeJ/I0yKeHHON WHCTPYKLUH, 1
BBIUMCJISTh 3HaUeHHe BeJIMUMHbI;

co0stroziaTh TIpaBU/Ia TEXHUKK 0€30MacHOCTH TIpU paboTe ¢ 1abopaTopHBIM 000PYI0BaHHEM;

XapaKTep130BaTh NMPUHLIUIIBI AeHCTBUS U3yUeHHBIX TPUOOPOB U TEXHUUECKUX YCTPOUCTB C
OTIOPO¥ Ha UX OMHMCaHUs (B TOM YKC/Ie: CUCTeMa OTOTIeHHs JOMOB, TUTPOMeTp, TlapoBasi TypOuHa,
amriepMeTp, BOJILTMETD, CUETUUK 3/IeKTPUUeCKOU SHepryu, 37IeKTPOOCBeTUTe/IbHbIE TIPUOODHI,
HarpeBare/ibHbIe 1eKTPOIPUOOPLI (IPUMepHI), 7IeKTpUYeCKre MpeJOXPAHUTeNH, S7IeKTPOMarHuT,
3JIeKTPO/[BUTaTe b TIOCTOSTHHOTO TOKA), UCII0JTb3Ysl 3HaHUSI O CBOMCTBaxX (pr3nuecKux sIBJIeHUN U
HeoOxorMble r3nyecKre 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThbIe TEXHUUECKHe YCTPOMCTBA U U3MepUTesbHbIe TPUOOPHI 10 CXeMaM U
CXeMaTUUHbIM PUCYHKaM (JKUKOCTHBI TepMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, [IBUTaTe/lb
BHYTPEHHEeT0 CrOpaHusi, 37IeKTPOCKOII, Pe0CTaT), COCTaB/IATh CXeMbI 37IeKTPUUeCKHX LieTieil ¢



TI0C/Ie/IOBATe/IbHBIM U Mapaslie/IbHBIM COeTMHEHUEM 3/IeMEHTOB, pa3/iiuasi yCI0BHbIe 0003HaUeHUsT
3JIEMEHTOB /IeKTPUUECKHUX LieTiel;

TIPUBOIUTH TTPUMEPBI (HaXOUTh WH(POPMAILHIO O TIpUMepaXx) MPaKTHUeCKOT0 MCIT0/Tb30BAHMS
(u3nyecknx 3HaHU B TIOBCEAHEBHOU XKU3HMU [j1s1 00ecriedeHrst 6e30MacHOCTU Ipy 00palljeHnH ¢
nprOOpPaMU ¥ TEXHUYEeCKUMU yCTPOHUCTBAMU, COXPAHEHUS 3/I0POBbs U COOJTIO/IEHUS] HOPM
9K0JIOTHUeCKOTO TIOBeZIeHHsI B OKPY»KalolLL[eil cpefie;

OCYIIIeCTB/IATh TIOUCK UHPOPMaIuu (hr3nueckoro cogepkanusi B IHTepHeTe, Ha OCHOBe
VMEIOLLUXCS 3HAaHUM U MyTEéM CpaBHEHUS [JOTIOJTHUTeTbHbIX UCTOUYHUKOB BbIZIe/ISITh MH(OPMALIHIO,
KOTOpasl SIB/ISIeTCSI IPOTUBOPEUHNBOU UTU MOXKET ObITh HE/I0CTOBEPHOI;

WCII0/Ib30BaTh TP BBITIOJTHEHWH YUeOHBIX 3a/JaHU HayuHO-TIOMY/ISIPHYIO JIUTePaTypy
(hu3nyeckoro cofiep>KaHusi, CIIPaBOUHbIE MaTepUaslbl, PpeCypChl CeTH VIHTepHEeT, B/la/IeTh PUEMaMHU
KOHCTIeKTUPOBaHUsI TeKCTa, Tipeobpa3oBaHusi MH(GOpPMAaLMK U3 OIHOM 3HAaKOBOM CHCTEMBI B [IPYTY1O;

Co3/jaBaTh COOCTBEHHBIE TMCbMEHHBIE U KpaTKUe YCTHbBIe coo0IIeHus1, 06001ast
MH(OPMAL1I0 U3 HeCKOJIbKHUX UCTOUHMKOB (PM3MUeCKOT0 COZlepyKaHusi, B TOM Uuc/ie myo/IMuHo
TIPeZICTaB/ISTh Pe3y/bTaThl IPOEKTHOM WU/TK UCC/Ie/I0BATeIbCKOU AeATeTbHOCTH, TIPHU 3TOM TPaMOTHO
WCTI0/Ib30BaTh M3yUYeHHbIN MOHATUIHBIN armapar Kypca (GU3UKH, COTIPOBOXK/ATh BBICTYIIIEHUE
ripe3eHTaLuel;

TIPY BBITIOJTHEHWH YueOHBIX MPOEKTOB U UCC/IeJOBaHUHN (U3MUeCKUX MPOL[eCCOB
pacripeziesisiTb 00s3aHHOCTHU B TPYTITIe B COOTBETCTBUU C TIOCTAB/IEHHBIMU 3aZladaMu, CJIeUTh 3a
BBITIOJIHEHWEM TI/IaHa JIeMCTBUM U KOPPEKTHPOBATh ero, aleKBaTHO OLIeHUBATh COOCTBEHHbBIN BK/IA/|
B /IeATeIbHOCTD TPYIIIbI, BEICTPAUBAaTh KOMMYHHUKAaTUBHOE B3aUMO/IeHCTBHE, TIPOSIB/ISISt TOTOBHOCTD
pa3pelaTb KOH(IUKTHI.

K koHI1y 00yueHus B 9 Kiacce mpeiMeTHBIE pe3y/IbTaThl Ha 6a30BOM YPOBHE /I0/DKHBI OTPaXKaTh
c(OpMHUPOBAaHHOCTh Y 00YYarOL[UXCsl YMEeHHUH:

WCTIO/b30BaTh MOHATHUS: CUCTEMA OTCUETa, MaTepHa/ibHasi TOUKa, TPAEKTOPHS,
OTHOCHTE/IbHOCTb MeXaHUUYeCKOT0 JBWKeHUs, fedopMarius (yrpyrasi, TiacTUueckasi), TpeHue,
1[eHTPOCTPEMUTETbHOE YCKOPeHHe, HEBeCOMOCTD U Meperpy3KH, LIEHTP TSHKeCTH, abCOTIOTHO
TBEPJ0€ TeJlo, LIeHTP TsHKeCTH TBEPAOTO Tesla, paBHOBeCHe, MexaHndecKue Kosie0aH!sI ¥ BOJTHBI,
3BYK, MH(PA3BYK M Y/IBTPA3BYK, 3/IEKTPOMAarHUTHBIE BOJTHBI, ITTKa/la 37IeKTPOMAarHUTHBIX BOJTH, CBET,
6M30pYKOCTh U Ja/IbHO30PKOCTb, CTIEKTPhI UCITyCKaHUS Y TIOT/IOLIeHus, anbda, 6eTa- U raMma-
W3/TyUeHus1, U30TOIIbI, si/[epHasi SHEPreTHUKa;

pa3/nyarh siByieHust (paBHOMePHOe U HepaBHOMEePHOe TPSIMOJIMHeHOe /IBUKeHue,
PaBHOYCKOPEHHOE TIPSMOJTMHEeHHOe JBIKEeHHe, CBOOOZHOE MajJieHre TeJl, pPABHOMEDPHOE JBIKEHHe
TI0 OKPY>KHOCTH, B3aMO/IefICTBUeE TeJl, peaKTUBHOE /IBI)KeHHe, KojiebaTenbHOe /IBHKeHre
(3aTyxaroiiye U BIHY>KeHHbIe KojieOaHusT), pe30HaHC, BOJTHOBOE /IBWKeHUe, OTPaKeHHe 3BYKa,
TIPSIMOJTMHEHOe pacripoCTpaHeHue, OTPayKeHUe U MpesioM/ieHre CBeTa, MoJIHOe BHyTpeHHee
OTpakeHHe CBeTa, pa3/iokeHue 0esioro CBeTa B CTIEKTP M CTIOXKEHHe CTIeKTPasIbHbIX IJBETOB,
JIMCTIepCHUs CBeTa, eCTeCTBeHHasi paIu0aKTUBHOCTh, BOSHUKHOBEHHe TMHeHYaToro CriekTpa
W3/TyUYeHHs1) 110 OTIMCAHUI0 UX XapaKTePHbIX CBOWCTB U Ha OCHOBE OIIBITOB, IEMOHCTPUPYHOIIUX
JlaHHOe (pu3ruecKoe siBleHUE;

pacrio3HaBaTh MPOSIBJIeHHe U3YUeHHbBIX (PU3MUeCKuX SIBJIEHUH B OKpY»KarollieM Mupe (B TOM
yrcre ¢pr3nyeckue siBjieHUsl B IPUPO/ie: TIPUIKBBI U OT/IMBBI, ABWKeHUe TuiaHeT CosiHeuHoU
CHCTEMBI, peaKTUBHOE /IBWKEHHE >KUBBIX OPraHU3MOB, BOCIIPUSTHE 3BYKOB KUBOTHBIMH,
3eMJ/IeTpsiCeHHe, celiCMUUeCKre BOJTHBI, L[yHaMU, 3X0, 1iBeTa TeJl, ONTHYeCcKue siBJieHUsl B TIpUpo/ie,
Ouosloruueckoe elCTBHE BUUMOTO, YBTPA(hUO/IETOBOTO U PEHTTeHOBCKOTO M3/TyUeHUH,
eCTeCTBeHHbIN paZiIMOaKTUBHBIN ()OH, KOCMUYeCKHe JTy4d, paZiMOaKTUBHOE U3/TyueHre NPUPOAHBIX
MHUHepaJioB, eMCTBHE PaZIMOAKTUBHBIX U3TyUeHUI Ha OPraHU3M uejioBeKa), TIPH 3TOM TIepeBOAUTD
MIPaKTUUeCKYIO 3a7ilauy B yueOHYI0, BbIZIe/ISITh Cyll[eCTBeHHbIe CBOMCTBA (MTPU3HAKU) (PU3HUeCKUX
SIBJIEHUH;

OTMChIBaTh M3yueHHbIe CBOMCTBA Tesl U (hpr3uuecKue siBjieHUs], UCTI0/b3ys (r3nyecKue
BeJIMUMHBI (CPeHSIsI U MTHOBEHHAsi CKOPOCTD TeJia TIPU HePABHOMEPHOM /IBIKEHUH, YCKOPeHHe,
riepemelljeHue, MyTh, YIJIOBast CKOPOCTh, CHJIa TPEHUSI, CH/Ia YIIPYTOCTH, CUJIa TSHKeCTH, YCKOPeHre



CBOOOJJHOTO TIa/IeHHs1, BeC Tesla, IMITY/IbC Teja, UMITY/IbC CHJIbI, MeXaHhuecKast paboTa ¥ MOLHOCTb,
TIOTeHLIMaIbHast SHepTysl Tesia, TIOAHSITOro Ha/l TTOBEPXHOCTBIO 3eMJIH, TIOTeHLIMaIbHasi SHePrusi
C’KaToM MPY>KKHBI, KWHETHYeCKasi SHeprus, MoHas MexaHnuuyecKasi SHeprus, epyo/, ¥ 4acToTa
KoneGaHU, I/TMHA BOJTHBI, FPOMKOCTb 3ByKa U BbICOTA TOHA, CKOPOCTh CBeTa, MoKa3aTe/lb
TIpesIoMJIeHUs! Cpe[ibl), IPU OMKMCAaHUM NPABUIbHO TPAaKTOBaTh (PU3MUECKUI CMBIC/T UCII0/Ib3yeMbIX
BeJIMYMH, 0003HaUeHUst U eIMHULIbI (PU3HUeCKUX BeJTMUMH, HAaXOAUTb (DOPMYJIbI, CBSI3bIBAIOLIIHE
JAHHYI0 (PM3MUeCKYH0 BeJIMUKHY C IPYyTYMH BeJIMUMHAMM, CTPOUTh I'PaMKU U3yUeHHBIX
3aBUCUMOCTeHN (PU3NYEeCKHX BeJIMUYUH;

XapaKTepu30BaTh CBOMCTBA TeJl, (pr3ruecKue siB/IeHUs 1 MPOLIeCChl, UCTI0/Ib3YS 3aKOH
COXpaHEeHUs SHePruM, 3aKOH BCEMUPHOT'O TATOTeHKSs], PUHLIMIT CYTIePIIO3ULIMU CUJT, TIPUHLUI
OTHOCHTe/IbHOCTH ["anurest, 3akoHbl HbIOTOHA, 3aKOH COXpaHeHHs1 UMITY/IbCa, 3aKOHbI OTPa’KeHUS U
TIpesIoMJIeHUsI CBeTa, 3aKOHbI COXPaHeHUs 3apsiZloBOTO M MaCCOBOTO YMCEJI MPU sI[IePHBIX peakLusX,
IIpY 5TOM /laBaTh CJIOBECHYHO0 (POPMY/IMPOBKY 3aKOHA U 3alMChIBATh €r0 MareMaTrhyeckoe
BbIpa)KeHUe;

00BSICHATEH (pU3MUeCKHe TPOLeCChI ¥ CBOMCTBA TeJl, B TOM YKC/Ie M B KOHTEKCTe CUTYaliid
TIPaKTUKOOPHUEHTHPOBAaHHOTO XapaKTepa: BbISB/ATb IPUUMHHO-C/Ie[ICTBEHHbIe CBSI3U, CTPOUTh
00bsiCHeHUe U3 2—3 JIOTHYeCKHX IIIaro0B C OIMOPOM Ha 2—3 U3yUYeHHBIX CBOMCTBA (hHU3HUUeCKUX
sIB/IeHNH, PU3NUeCKrX 3aKOHOB W/ 3aKOHOMEPHOCTeH;

pellaTh pacuéTHble 3a/jauu (ONMparoLrecs: Ha CUCTeMy K3 2—3 ypaBHEHMI), UCIIO/b3Ys
3aKOHBI U OpPMYJIbI, CBSI3bIBaOIMe (hH3rUecKre BeJTMUMHbBI: HA OCHOBE aHasM3a yC/I0BUS 3a/jauu
3amMChIBaTh KPAaTKOe yCI0BUE, BBISB/IATH HEIOCTAIOIIEe WM N30bITOUHbIE JJaHHBIe, BEIOMpATh
3aKOHBI U GOpMYJibl, HeOOXOAMMBIe Ji/isl PellleHus], IPOBOIUTh PAaCUéThI U OLIeHUBATh
peaTMCTUYHOCTb M0JIyUYeHHOT0 3HaueHus! (PU3nueCcKoil BeJIMUKHbI;

pacrio3HaBarh MpobsieMbl, KOTOpble MOXKHO PeIlXTh MPH MOMOILY (pU3nUeCKUX MeTO/OB,
VICTI0/Ib3YS OTIMCaHue UCCIe[l0BaHUsl, BbI/le/IATh IIPOBepsieMoe Npe/oioyKeHre, OLleHUBaTh
TIPaBUILHOCTH TOPSsi/iKa MPOBeJleHHs1 UCC/Ie[JOBaHus, [leJ1aTh BHIBOZbI, UHTEPIIPeTUPOBATh
pe3y/bTaThl HaOJFOJIeH N 1 OTIBITOB,;

TIPOBOZUTB OTIBITHI 110 HabMOeHN 0 (PH3UUYeCKUX SIBJIEHUHN UK (PU3MUeCcKUX CBOMCTB Tes
(u3yueHue BTOoporo 3akoHa HblOTOHA, 3aKOHa COXpaHeHUsl SHepryy, 3aBUCUMOCTb Nepruoja
Kosie0aHUi TIPYKUHHOTO MasiTHUKA OT MacChl I'Py3a U )KECTKOCTH MPY>KUHBI 1 He3aBUCUMOCTb OT
aMITIUTY/[bI MaJIbIX KOsleOaH!i, TPSIMO/TMHEHOe pacIipoCTpaHeHue CBeTa, pa3yioykeHue 6eoro
CBeTa B CIEeKTp, U3yueHue CBOMCTB M300pakeHHsl B TJIOCKOM 3epKaJie M CBOMCTB H300pakeHUs
npeiMeTa B cobupatoieii MH3e, HabMIOAeHHe CTIOTHBIX U IMHeYaThIX CIIEKTPOB U3/TyYeHus]):
CaMOCTOSITe/IbHO COOMpaTh yCTaHOBKY M3 U30bITOUHOrO Habopa 060pyI0BaHMsl, OMTUCHIBATb X0/
OTIBbITa M €ro pe3y/bTaThl, (HOpPMY/IMPOBaTh BBIBO/bI;

TIPOBOZAUTH TIPY HEOOXOAMMOCTU CepUI0 TIPSIMBIX M3MepeHU, oripe/iesisisi CpefiHee 3HaueHre
n3MepsieMo BeTMUMHBI ((DOKYCHOe pacCTOsTHUe coOMparollieli IMH3bI), 000CHOBBIBATb BEIOOD
criocoba u3MepeHust (M3MepUTeTLHOTO 1pubopa);

MIPOBOJUTH UCC/IeI0OBaHKe 3aBUCUMOCTeN (pr3ruyeCcKrX BeJIMYMH C UCI0/Ib30BaHUEM TPSIMbIX
v3MepeHu (3aBUCUMOCTh IMyTU OT BpeMeHU MPU PaBHOYCKOPEHHOM JIBV)KeHUU Oe3 HauabHOU
CKOpOCTH, TIepro/ia KosiebaHnii MaTeMaTHueCKOro MasiTHUKA OT JI/TWHBI HUTH, 3aBUCUMOCTH yT/ia
OTpakeHHs CBeTa OT yIvia MaZleHus ¥ yIJia TIpeioMJIeHUs OT yIvia MafieHus1): MJIaHUpPOBaTh
WCC/IeZlOBaHKe, CaMOCTOSITeIbHO COOMPATh YCTaHOBKY, (PMKCHPOBATH Pe3y/IbTaThl MOTyYeHHOM
3aBUCUMOCTH (U3NUeCKHUX BeJIMUMH B BU/ie TabuL ¥ TPadUKOB, [iesiaTb BBIBO/IBI 110 pe3y/ibTaTaM
UCCJIe/IOBaHNS;

TIPOBOZAUTBL KOCBEeHHbIe U3MepeHus (H3nUeCcKUX BeJIMUMH (CpeiHssi CKOPOCTb U YCKOpPeHHe
TeJia IpYU PaBHOYCKOPEHHOM JIBWKeHUH, YCKOpeHHe CBOOOJHOTO Ta/ieHHs], )KECTKOCTh TPY>KUHBI,
K03 GULIMEeHT TPeHUsI CKOJTbKeHUsI, MeXxaHhuecKasi paboTa ¥ MOIIIHOCTb, YaCTOTa U Mepuo/
KoslebaHM MaTeMaTU4yeCcKoro v TIPYKMHHOTO MasiTHUKOB, ONTHYUeCKasi Cula COOMparoIeit TMH3bI,
Pa/IM0AaKTUBHBIN (OH): MJIAHUPOBaTh M3MepeHusi, COOHPAaTh SKCIIepUMeHTaTbHYI0 YCTaHOBKY U
BBINOJIHATh U3MEPEeHHs, Cieflysl IPeZJI0XKeHHOW MHCTPYKLIMK, BBIYUC/ISATh 3HaUeHUe BeJTMUMHbI U
aHa/IM3MPOBATh TIOyYeHHbIe Pe3y/IbTaThl C YUETOM 3a/laHHOM MOTPEeIHOCTH U3MepeHUi;



co0stroziaTh TIpaBU/Ia TEXHUKK 0€30MacHOCTH TIpU paboTe ¢ 1abopaTopHBIM 000PYZI0BaHUEM;

pa3/MuaTh OCHOBHbBIE MPU3HAKY U3YUYE€HHBIX (U3MUeCKUX MO/IeJieid: MaTeprasibHask TOUKa,
abCoJTIOTHO TBEP/0E TeJI0, TOUEUHbIM HCTOUHMK CBETa, JIyY, TOHKasl JIMH3a, JIaHeTapHast MOJIe/Th
aroma, HyKJIOHHasi MOJieslb aTOMHOTO $i/Ipa;

XapaKTepy30BaTh MPUHLIUIIBI eHCTBUS N3YUeHHBIX MPUOOPOB U TEXHUUECKUX YCTPOKCTB C
OTOPOM Ha UX OMUCaHUs (B TOM YKCJ/Ie: CIIUAOMETD, JaTUYMKH TIOIOXKEHHSs], PACCTOSIHUSL U YCKOPEHWUS,
pakeTa, 3X0JI0T, OUKH, TIEPUCKOII, (hoToarmapar, OnTHueCcKre CBeTOBO/bI, CIIEKTPOCKOT, 103UMETP,
Kamepa BuibcoHa), MCIomb3yst 3HaHUsI O CBOMCTBaX (pM3MUECKUX SIBJIEHUH U He00X0[UMbIe
¢bu3nyeckre 3aKOHOMEPHOCTH;

WCII0/Th30BaTh CXeMbI U CXeMaTHUUHbIe PUCYHKH U3yUEHHBIX TEXHUUECKUX YCTPOWCTB,
W3MEepPUTEe/TbHBIX PUOOPOB U TEXHOJIOTUUECKUX MPOLIECCOB MPU PeLIeHNH yueOHO-TTPaKTHYe CKUX
3a/1au, ONITUYeCKUe CXeMBI JIjisl IOCTPOeHust M300pakeHHH B TJIOCKOM 3epKasie U cobuparoirieid
JIAH3e;

TIPUBO/IWTH MPUMepPhI (HaXOAWUTh MH(POPMALMIO O TIPUMEPAX) TIPAaKTUYeCKOT0 UCTIOb30BAHUS
¢bu3MYeCcKUX 3HaHWUI B MOBCEJHEBHOM )KU3HU A71s 00ecrieyeHus 6e30MacHOCTH TIPU 00paIieHUH C
npubopamMu ¥ TeEXHUUECKUMH YCTPOWCTBaMH, COXPAHEHMUSI 37I0POBbst U COOJTIO/IeHUsT HOPM
5KOJIOTHUECKOT0 TOBe/[eHHs B OKPY Kalollel cpejie;

OCYILeCTB/IATh MOMCK MH(OpMaLKU (pr3ndeckoro copep>kanus B VIHTepHeTe,
CaMOCTOSITe/TEHO (hOPMYJTUPYSI TOMCKOBBIN 3arpOC, HAXOAUTD yTH OTpe/ie/IeHUs 10CTOBEPHOCTH
TIO/TyuYeHHOUM MH(OPMALIMM Ha OCHOBE UMEOLIMXCsI 3HAHWUH U IOTIO/THUTE/TbHBIX UCTOYHHKOB,;

WCII0/Tb30BaTh TIPY BBITIOIHEHUH YUeOHBIX 3a/laHUi HayuHO-TIOMY/ISIPHYO JTUTEPATYPY
(hU3MUeCKOTO COfIepKaHus, CTIPaBOUHbIE MaTepUasbl, PeCypchl ceTu IHTepHeT, B/1a/ieTh MpUéMaMu
KOHCITEKTUPOBaHUS TeKCTa, Ipeobpa3oBaHusi MHOPMALU W3 OJJHOV 3HAKOBOMW CHUCTEMBI B [PYTYIO;

CO3/1aBaTh COOCTBEHHBIE TTMCbMEHHbBIE U YCTHBIE COOOIIeHNs Ha OCHOBe MH(OpMAaLIUK 13
HeCKOJIbKUX UCTOYHHKOB (DU3MUECKOTO COZiepyKaHusl, MyO/IMYHO TIPe/ICTaB/ISTh Pe3y/IbTaThl
TIPOEKTHOM W/TK UCC/Ie[J0BaTeIbCKOM JIeTeIbHOCTH, TIPH 3TOM I'PaMOTHO UCITO/Th30BaTh U3y4YeHHbIH
TIOHSTUIHBIN anmapar U3y4aeMoro paszesia (GU3UKU U COTIPOBOXKATh BBICTYTIIEHHE Mpe3eHTalel
C yuéToM 0cobeHHOCTel ayUTOPHUH CBePCTHUKOB.



TEMATNYECKOE IIVTAHMPOBAHUNE

7 KJIACC
KosuecTBO yacoB (D/IeKTPOHHBIEe
Ne [HaumeHoBaHue pasziesioB U L1(poBbIe)
I/T1 [TeM IIPOrpaMMbl Bcero Korrrporeree  [IpakTHaeckue oOpasoBaTesbHbIE
paboThI paboThI DeCypChi
Paszen 1. ®u3uka 1 eé posb B [I03HAHUU OKPY>KaroL[ero Myupa
1.1 |®Pu3uka - HayKa O NpUpoje 2
1.2 |dusnueckrie BeJIMUYMHBI 2 1
13 F.cTeCTBeHHOHAayUYHBbIM METO/, ? 1
[103HaHUS
Wroro no pasgeny 6
Paspen 2. [lepBoHauasibHble CBefleHUsI O CTPOEHUU BelleCTBa
2.1 |CtpoeHue BellecTBa 1
79 /IBI)KEHVE U B3aUMO/IeCTBUE ’ 1
HaCTuL] BellleCcTBa
23 ArperaTHble COCTOSIHUS ’
BellleCTBa
Uroro o paszeny 5
Pazpen 3. [IBrykeHue ¥ B3aUMOJeMCTBUE TN
3.1 [Mexanuueckoe JBUKeHUe 3
3.2 [MHepuums, macca, IJIOTHOCTL |4 1
3.3 |Cuna. Buapel cun 14 1 2
Wroro no pasgeny 21
Paznen 4. [laBneHue TBEPABIX TeJl, )KUIKOCTel 1 Ta30B
/laBienue. [lepenaua
4.1 |naByieHUs1 TBEPABIMU TelaMu, |3
PKUKOCTSIMU Y ra3aMu
4.2 [[1aBneHue >XUIKOCTH 5
4.3 |ATMocdepHoOe JiaBieHue 6
44 ,E[EI;'ICTBIfe KUAKOCTH M rasa Ha | ’ 3
MOrpy>KEHHOE B HUX TeJI0
Uroro o paszeny 21
Paszgen 5. PaboTta 1 MOLITHOCTL. DHEPTUs
5.1 [Pabora 1 MOI[HOCTb 3
5.2 [[IpocTble MeXaHU3MBI 5
5.3 [MexaHnueckasi SHeprus 4 1
Wroro no pasgeny 12
Pe3epBHoe Bpems 3
OBIIEE KO/JIMYECTBO YACOB 68 4 12

[10 [TIPOI'PAMME




8 KJIACC

KosuecTBO yacoB O/1eKTPOHHbIE
Ne [HanmeHoBaHMe pasziesioB U urdpoBbie)
/T [TeM TpOrpaMMBI Beero  [\OHTPO/bHBIE  [IAKTUYECKHE 53 0pare s ppe
paboThI paboThI DeCypChbI

Paspgen 1. TeruioBele siB/ieHUs
11 (CTpoeHue U CBOMCTBA 7

BeleCTBa
1.2 [TeryioBbI€ TIPOLIECCHI 21 1 5
Wroro no pasgeny 28
Pazpgen 2. DnekTpruueckre U MarHUTHbBIE SIBJIEHUS

(DeKTpuyecKue 3apsbl.
2.1 [BapspKeHHBbIe Tea U UX 7 1

B3aMO/eNCTBHE
29 [ToCTOSIHHBIN 5/1€KTpUUe CKUU 20 ’ 7

TOK
2.3 [MarHuTHbIe siBIeHUs 6 1 1.5

(D/IeKTpPOMarHuTHast
2.4 l/IH,Z[yKEI/IH 4
Wroro no pasgeny 37
Pe3epBHOe Bpems 3
OBIIEE KOJIMYECTBO 68 4 145

YACOB II10 ITPOI'PAMME




9 KJIACC

KosuecTBO yacoB (O/1eKTpOHHbIE
Ne [HanmeHoBaHMe pasziesioB U 1udpoBbIe)
/T [TeM TpOrpaMMBI Beero  [\OHTPO/bHBIE  [TIPAKTHUECKHE  |y6na30mare mppe
paboThI paboTHI becypCeI
Paspen 1. MexaHuueckue siBlieHUS
11 IMexaHiueckoe ABIDKEHHE M | | 1
CII0COOBI €T0 OTMCaHUS
1.2 [B3aumojeicTBUe Tes 20 1 3
1.3 [BakoHBI cOXpaHeHUs 10 3
Nroro no pasgeny 40
Paszen 2. MexaHuuecKkye Koyie0aHsI U BOJTHBI
2.1 |[MexaHnueckue KoneGauust |7 3
2.2 MexaHuueckue BO/IHbL. 3BYK |8 1 3
Wroro o paszeny 15

Paszen 3. DyileKTpoMarHUuTHOE I0J1e U 371eKTP

OMAarHuTHbIe BOJIHbBI

(D/IeKTPOMarHMTHoe 1oJjie U

3.1 6 2
H/IEKTPOMAarHUTHbIE BOJTHbI

Nroro o pasgeny 6

Paspnen 4. CBeToBbIe siBIeHUS

41 3aKOHBI pacripoCcTpaHeHUst 5 9
CBeTa
JTMH3bI U ONITHUECKKe

4.2 MpUOOPHI 6 3

43 Pa3nokeHue 6esoro ceera B 3 2
CTIEKTP

Wroro o pasgeny 15

Paspnen 5. KBaHTOBbIE siBIeHUSA

51 lIcriyckaHue U MOIvoLeHue 4 1
CBETa aTOMOM

5.2 |CTpoeHre aTOMHOIO si/jpa 6

5.3 [AnepHble peakuuu 7 1

Wroro o paszeny 17

Paszen 6. TToBTOpHTE/TEHO-0000IIIAOIIHIA MOZY/TH
[ToBTOpEHue u 060011IeHN e

6.1 [comepkaHust Kypca QU3MKK |9 2
Ba 7-9 Kiacc

Wroro no pasgeny 9

OBIIEE KO/IMYECTBO 102 3 27

YACOB IIO ITPOI'PAMME




[TIOYPOYHOE IVIAHUPOBAHUE
7 KJIACC

Ne
/11

[Tema ypoka

[Ko/mmuecTBO yacoB

Bcero

KoHTpOJIbHBIE
paboThI

[IpakTHUeckue
paboThI

TaTa
3yYeHUs]

(D/IeKTPOHHbIe

[1M(ppOBbIE
0Opa3oBare/bHbIE

pecypchbl

Dur3riKa — HayKa 0
rnpupoge. SBneHus
npuposl. Pusnueckue
AIBJICHUS

MexaHnueckue,
TeIl/IOBbIE,
bIIeKTpUYeCcKue,
MarHUTHbIE, CBeTOBLIE,
BBYKOBLIE SIBJIEHUS

(Du3ryeckre BeJIMUMHEI
11 UX U3MEpeHne

Ypok-ucciieoBaHue

"' 3mepeHne
TemMIieparypbl IIpu
[TOMOLLIY )KUJIKOCTHOT'O
TepMoMeTpa U JaTyvka
TemMIieparypsl"

Kak ¢usuka u jpyrve
eCTeCTBeHHbIe HAyKU
13y4atoT NIPUPOZY.
E.cTecTBeHHOHAYUHbIM
MeTO/| [T03HaHUSL.
Onucanue GpusnmuecKux
SIBJIEHUM C TIOMOIIIbIO
Mojieseit

Ypok-ucciieoBaHye
"[IpoBepka runoressl:
1a/IbHOCTD T10/16Ta
[11apUKa, [TyL|eHHOI'0
COPU30HTA/IbHO, TeM
bosbIiie, ueM OoJIbIIIe
BBICOTA ITyCKa"

(CTpoeHMe BelleCTBa.
(OIIBITHI,
[TOKa3bIBaroLLHe
[TMCKPETHOE CTPOeHHe
BellleCTBa

/IBH)KeHUe YacTuL]
BelecTBa

Ypok-ucciieoBaHue
«OTIBITBI 110
HaO/TFO/[€HUFO

TEer1J;I0OBOIO




pacCIIMpeHus Ta30B»

10

ArperatHbie COCTOSIHUS
BelleCTBa

11

[B3aniMOCBsA3b MeXIY
CBOMCTBaMH BeLeCTB B
Pa3HbIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHOMOJIEKY/IIPHBIM
CTPOEHUEM.
(OcobeHHOCTU
ArperaTHbIX COCTOSIHAN
BOZIbI

12

MexaHuyeckoe
NBIDKEHUe.
PaBHOMepHOe 1
HepaBHOMEpPHOe
[IB)KeHUe

13

CkopocTb. EquHULbI
CKOPOCTH

14

Pacuer niytu u
BpeMeHU JBUKeHUS

15

THepLysi. 3aKOH
MHepLIWH.
B3animogelicTBre Tesn
KaK MpUurHa
13MeHeHUs] CKODOCTH
IBVDKEHUS TeJl

16

[17I0THOCTB BeljecTBa.
PacueT Macchl U
0O0BeMa Tesla 1o ero
[JIOTHOCTHU

17

/TabopaTopHast paboTa
«OmpeseneHue
[JIOTHOCTH TBEPZOro
Tesia»

18

Perienue 3aza4 o
Teme "TIJI0OTHOCTB
BeljecTsa"”

19

Cuiia Kak
XapaKTepHCTHKa
B3aMMO/|eHCTBUS TeJl.
Cuia yrpyrocTu.
3akoH ['yka

20

JTabopaTopHast paboTa
«3yueHue
3aBUCUMOCTH
pacTsKeHUs
nedopmalyn)
MpPY>KUHBI OT
MPUIOXKEHHOW CHJTbI»




21

(IBIeHUe TATOTeHUs.
Cuia TSDKeCTU

22

CBsi3b MeXXJly CUJION
TSDKECTH M MacCOM
Tena. Bec Tena.
PerieHue 3asa4 o
reme "Cua TsoKecTd"

23

C1ila TSDKeCTH Ha
pyTUX TJIaHeTax.
Du3nyeckue
XapaKTepUCTHUKU
rIaHeT

24

l13MepeHye CuJL.
/TuHaMmoMeTp

25

Bec Tena.
HeBecomocTb

26

Cii0)keHue JByX CUJI,
HarpaB/IeHHbIX T10
0ZJHO TIPSIMOH.
PaBHOZEMICTBYOIIIAsT
CHIT

27

Perienue 3asa4 o
TeMe
""PaBHO/IeliCcTBYOII]ast
cvn”

28

[[peHrie CKOMbXKeHUs U
TpeHue 1okos. TpeHue
B IIPUPOZiE U TEXHUKE

29

JTaboparopHast pabora
«3yueHue
3aBUCUMOCTH CUJIBI
TPEHHsI CKOJTbKEeHHsI OT
CUJTbI 1aB/IeHUs U
XxapakTepa
(COTPUKACAIOIIUXCS
MOBEPXHOCTe»

30

PeriieHne 3aa4y Ha
orpe/iesieHye
PaBHOZENCTBYIOLLeH
(CUJIbI

31

PerrieHuie 3a/1au 1o
Temam: «Bec Tena»,
«['paduueckoe
1300pa>keHre CUIT»,
«CHbD»,
«PaBHO/elicTBYOII[as!
ICIJT»

32

[KoHTposbHasi pabora
M0 TeMaM:
«MexaHhueckoe




nBIO>KeHHe», «Macca,
[1JIOTHOCTBL», «Bec
Tesia», «I'padrueckoe
1300pa>keHre CUIT»,
«CHIBbI»

33

[laBerue. CriocoObl
YMEHbBILIEHHS U
yBeTMUeHUs aB/IeHUsT

34

/laBieHue rasa.
3aBHMCHMOCTD aBJ/IeHUSs
rasa oT o0Obéma,
TemMIiepaTypbl

35

[lepenaua faBieHUst
TBEPABIMU TeJlaMHU,
PKUKOCTSIMU U ra3aMu.
3akoH [Tackans

36

/laB/ieHre B XKUIKOCTH
1 rase, BbI3BaHHOE
NeriCTBUEM CHJIbI
TSDKeCTH

37

PerrieHuie 3a/1au 1o
reMme «/laByieHue B
PKUJKOCTH U1 rase.
3akoH ITackamnsi»

38

Coobrmatormyecs
COCY/IbI

39

["MpaBIvue CKUUA
npecc

40

MaHOMeTpBI.
[TopiiiHeBoO
PKUIKOCTHBIN HAaCOC

41

ATMocchepa 3eMu.

[ IpruviHbI
CyLL|eCTBOBAHUS
BO3/YLITHON 000/TOUKU
Semin. 3aBUCUMOCTD
aTMOC(epHOTro
1aB/IeHUS OT BBICOTBI
Ha/l ypPOBHEM MOpsi

42

Bec Bo3gyxa.
ATMochepHoe
aBieHue

43

l13MepeHue
aTMOChepHOro
naByieHrst. OTIbIT
[Toppuuesnu

44

3aBUCUMOCTD
aTMOC(hepHOro
TaB/IeHUS] OT BBICOThI

Ha/l ypOBHEM MOpSsi




45

bapomeTp-aHepous.
ATMOcChepHoe
rlaBieHue Ha
pa3/IMYHbIX BbICOTAX

46

PerrieHuie 3a/1au 1o
TemMe "ATMocdepHoe
naByieHue"

47

[leiicTBHE KUAKOCTU U

rasa Ha [Orpy>keHHoe B
HIX Tes0. ApxumMeoBa
cuia

48

JTabopaTopHast paboTa
«OmpeseneHue
BLITaIKABAOIIei
(CHJIBI, [1eNCTBYIOLLe
Ha Tesl0, TIOTPy>KeHHOe
B )KUIKOCTb»

49

/TabopaTopHast paboTa
M0 TeMe
«lIccmemoBaHue
3aBUCUMOCTH Beca TeJia
B BOZle OT 00bEMa
MOrPY>KeHHOU B
PKUJJKOCTh UaCTH TeJia»

50

[T1aBanue Ten

51

/TabopaTopHast paboTa
""KoHcTpyrpoBaHue
ApeoMeTpa WA
KOHCTPYVpOBaHue
JI0ZIKY Y OTIpeJiesieHue
eé rpy30M04bEMHOCTH"

52

Perienue 3aza4 o
remam: «[InaBaHue
CYZIOB.
Bo3nyxonaBaHue»,
«/laBieHre TBepAbIX
Tes, )KUAKOCTer 1
"A30B»

53

MexaHuueckast pabora

54

[MorHoCTh. EAUHULIBI
MOILJHOCTH

55

Ypok-ucciienoBanuve
"Pacuét MOLLIHOCTH,
pa3BUBaeMou Mpu

oA bEMeE T10 JieCTHHLe"

56

[IpocThie MexaHU3MBI.
Prruar. PaBHOBecue cun
Ha pblyare

57

KoHTposbHast paboTa
o teme «/laBneHuve




TBEpAbIX TeJl,
DPKHUIKOCTE U ra3oB» /
Bcepoccurickas
MpoBepoYHast paboTa

58

Pe3epBHbIN YPOK.
PaboTa ¢ TeKCTaMH 110
reMe «/laByieHue
TBEP/bIX Tel,
PKUIKOCTEN U ra3oB» /
Bcepoccuiickas
MpoBepouHast paboTa

59

Priuaru B TeEXHUKE,
ObITY ¥ TIpUpofe.
/TabopaTopHast paboTa
«ccnenoBanue
yCJIOBUI paBHOBECUSI
pbIyara»

0.5

60

Perienue 3asa4 o
TeMe «YCI0BUS
PaBHOBECHS pblyara»

61

KosdduriieHT
[10/Ie3HOT0 J1eMCTBUS
MeXaHH3Ma.
JTabopaTopHast paboTa
«3mepenue KII/J
HaK/TIOHHOU
I/IOCKOCTH»

0.5

62

Perienue 3aza4 o
reme "Pabora,
MOILIHOCTb, KITI"

63

MexaHuueckast
OHEPrusl.
Kunetnueckas u
[oTeHIHMa/ bHas
DHePrus

64

3aKOH COXpaHeHH!s
MeXaHU4eCKOM SHepruu

65

YPOK-3KCIIepPUMEHT T10
TeMe

' DOKCriepyuMeHTaIbHOe
orpeiesieHue
3MEeHEeHWs
KUHEeTHYeCKOU U
[OTeHLIMa/TbHOM
SHEPryu Npu
CKaTbIBAHWM TeJia 1Mo
HaK/IOHHOMU
[JI0CKOCTH"

66

KoHTposbHast paboTa
o Teme «Pabora u




MOLLIHOCTb. DHeprusi»

Pe3epBHbIN YPOK.
PaboTa C TeKCTaMH 110
TeMe "'MexaHHueCKoe
NBrKeHUe"

67

Pe3epBHbIN YPOK.
PaboTa C TeKCTaMu 110
reme "Pabora.
MolHOCTE. OHeprus"

68

OBIIEE KO/IMYECTBO
YACOB IIO
I[TPOI'PAMME

68

12




8 KJIACC

Ne
1/
I

Tema ypoka

[KosmmuecTBO UacoB

Bcero

[KoHTpOJIbHBIE
pabOThI

[IpakTHUeckue
paboThI

/laTa
13y YeHUs]

O/1eKTPOHHbIE

L1 poBbIe
oOpa3oBarebHbIE

pPecypChI

(OCHOBHBI€ TI0/IOYKEHUST
MOJIeKY/ISIPHO-KWHeTHYe CKOM
TEeOpPUU U UX OIBbITHbIE

MO TBEP>KAEeHUS

acca ¥ pa3Mep aToMoB H
OJeKy

'Mo,qem/l TBEPZ0T0, XKUJKOTO
11 ra3000pa3HOr0 COCTOSTHUM
BelljeCTBa

(OObsicHeHHe CBOMCTB
TBEPOrO, JKUIKOIO U
ra3000pa3HOro COCTOSIHUMN
Bell[eCTBA Ha OCHOBE
M0/10’KEHUH MOJIEKY/ISIPHO-
KIHEeTHUYe CKOM TeOpuu

Kpucranmiueckye v
amopdHbIe Tesa

CMauuBaHue 1
Kary/UIIPHOCTb.
[ToBepXHOCTHOE HaTsHKeHUe

TerioBoe paciuvipeHue U
CKaTue

Temneparypa. CBs3b
TeMIiepaTypbl CO CKOPOCTBIO
TEeryIOBOTO JABV)KEeHUS YaCTHL]

BHYTpeHHsIsI SHEepTrHsl.
CriocoObI U3MEeHeHUs
BHYTPEHHEH SHEprUU

10

Byl Teruionepeauu

11

Ypok-KoH(pepeHI s
"'[IpakTryeckoe
MCTI0/Ib30BaHKE TETIOBBIX
CBOICTB Bell[eCTB 1
MaTepuasoB B LeJisIX
bHeprocoepe>xeHus "

12

[Ko/iiueCTBO TerIOThI.
YnenwHas TeryioeMKoCTh

13

YpaBHEHMeE TerIoBOro
baanca. TeruioobmeH U
TEr/IoBOe PAaBHOBECHE

14

JTabopatopHast paboTa
'IccnenoBaHue siB/IeHUs
TeryioobMeHa rpu
CMEIIMBaHUN XOJIOHOM 1




ropsiueii BoApbl"

15

PacueT KoJIMueCTBa TEIIOTh,
HEeOoOX0JUMOTO ISt
HarpeBaHus TeJla U
BbIZIe/ISIEMOT0 UM TIPH
OX/TaXKIEHUN

16

JTabopaTopHast paboTa
"OrnpeziesieHue yenbHOU
Ter/I0eMKOCTU BelecTna”

17

(OHeprus TorauBa. YjenbHas
TeryioTa CropaHust

18

[ I/1aBrieHre 1 OTBepJeBaHUe
KPHUCTa/UIMUe CKUX TeJl.
YnenbHast Teriora
[/1aB/IeHHS

19

/TabopaTopHast paboTa
"OnpefiesieHNe yeTbHON
TeryI0ThI I/IaB/IeHUs baa"

20

[TapooOpa3oBaHue 1
KoHAeHcauus. Vcriapenue

21

KuneHve. YienbHas Terviora
rmapooOpa3oBaHus 1
KOH/IeHCallui. 3aBUCHMOCTb
TemMIiepaTrypbl KUTIeHUs OT
aTMOC(hepHOro AaB/ieHus

22

[B1a)kKHOCTB BO3yXa.
JTaboparopHast paboTa
""OnpepeneHue
OTHOCHUTE/TbHOM B/Ia’KHOCTH
BO31yxa"

23

PeliieHye 3a/1au Ha
orpeie/ieHUe BIaXKHOCTH
BO3/yXa

24

[TpUHLIUTIBEI PabOTHI
TeTUIOBbIX JIBUTaTesei.
[TapoBasi TypOuHa.
/IBUrare/ib BHyTpeHHero
CropaHust

25

KI1/] TerisioBoro gsurarerisi.
TersioBble fBUTATEIN U
BallliTa OKPY)Karolel cpesbl

26

3aKOH COXpaHeHUs U
MpeBpallleHrs SHePTUU B
TEeryIOBbIX MpoLieccax

27

[ToAroToBKa K KOHTPOILHOM
pabore 110 Teme "TerioBbie
IBJIeHUs1. I3MeHeHue
rperaTHbIX COCTOSTHUM
Berecrsa”

28

[KoHTponkHast paboTa 1o




reMe '"TerioBble sIBJIEHUS.
13MeHeHre arperaTHbIX
COCTOSIHWM BelljeCcTBa"

29

(DekTpusanus Ten. [IBa poga
H/IEKTPAYECKUX 3apsi/I0B

30

Ypok-uccienoBanue
" DreKTpur3aLys Tes
MHAYKIMeN 1 Tpu
COTPUKOCHOBEHUHU"

31

B3anmopeticTBre
BapsKeHHbBIX TeJl. 3aKOH
KyoHa

32

(D/1ekTpruyeckoe rose.
HarpsikeHHOCTh
D/IEKTPUYECKOTI'O T10JIA.

[ IpyHLMN CyTIeprio3vuLum
H/IEKTPAYECKUX T0JIer

33

HocuTesnu s/1eKTprueCcKux
Bapsii0B. DeMeHTapHbIN
Bapsia. CTpoeHue aToMa

34

[ IpoBOAHUKY U
TM3JIEKTPUKU. 3aKOH
COXpaHeHUs! 3/IeKTPUYeCKOr0
Bapsizia

35

PerieHrie 3aja4 Ha
MpUMeHeHHe CBOMCTB
H/IEKTPUUeCKUX 3apsiioB

36

(DneKTpruueCcKU TOK,
yC/IOBUS1 €r0
CyILleCTBOBaHUS. VICTOUHUKU
H/IEKTPUUECKOT0 TOKa

37

J1eiicTBYS 37IeKTPUUECKOTr0
TOKa

38

Ypok-ucciienoBanuve

' [leriCTBUe 3/1eKTpUYeCcKOro
107151 Ha TIPOBOJHUKU U
T3/IeKTPUKU"

39

(DneKTpruueCcKUil TOK B
MeTasliaX, XKUJKOCTSIX U
rasax

40

(Dn1eKTpruyeckas Liellb U eé
COCTaBHbIe YaCTH

41

Cusia Toka. JlaboparopHast
pabora "V3mepeHue u
peryMpoBaHue CHJIbl TOKa"

0.5

42

(D/IeKTpUYecKoe
HanpspkeHue. BoseTmerp.
/TabopaTopHast paboTa
"V3mepeHue u

peryivpoBaHue

0.5




HarpsokeHus "

43

CorpoTHB/IeHUe
[IPOBOZHUKA. YebHOe
CONIPOTHBJ/IEHNE BellleCTBa

44

JTabopaTopHast paboTa
'3aBUCUMOCTb
D/IEKTPUUECKOTO
COTIPOTUB/IEHHS TIPOBOAHKKA
OT ero J/IUHBI, TJIO[aAU
MOTIepPeuHOro CeueHust U
MaTepuasa'

45

3aBHCMMOCTb CUJIBI TOKA OT
HanpspkeHus. 3akoH Oma f1s
y4yacTKa Ljernu

46

JTaboparopHast paboTa
""IccnenoBaHue
3aBUCUMOCTH CHUJIbI TOKa,
MYLLero yepes pe3sucTop, OT
COMPOTUBJ/IEHUS Pe3UCTOpa U
HarpsyKeHUst Ha pesucTtope”

47

[TocnemoBaTe/bHOE U
Mapasijie/lbHOe COeUHeHusI
MPOBOJAHUKOB

48

/TabopaTopHast paboTa
"[IpoBepka npasuia
(C/I0’KeHUS HaMpsDKeHW TpU
[10C/1ej0BaTeIbHOM
COeJMHEHUU [IBYX
pe3ncTopoB”

49

/TabopaTopHast paboTa
"[IpoBepka npaBusia Jjist
CHJIbI TOKA NIPU
[apasiieslbHOM COeIJUHeHUU
pe3uCTOpoB"

50

PerieHre 3aja4 Ha
puMeHeHue 3akoHa OMa
/151 pPa3/IMYHOTO COeJUHEHUSI
[IPOBOJHUKOB

51

PaboTa ¥ MOIIIHOCTh
HJIEKTPUUYECKOTO TOKA. 3aKOH

/>xoyns-JleHna

52

/TabopaTopHast paboTa
"Onpeneneryie paboTel U
MOILTHOCTH JIEKTPUUECKOTO
TOKa"

53

(D/IeKTpUYecKue ey U
MOTpeOuTeNM 3/1eKTprUeCKOM
bHepruu B ObITy. KopoTkoe
BaMbIKaHHEe

54

[locTOSTHHBIE MArHuThIl, UX




B3alMO/eHCTBHE

55

Ypok-ucciienoBanuve
'V3yueHue noseun
[T0CTOSTHHBIX MarHuToB"

56

ﬂ:j’[arHHTHoe nojie.

arHUTHOe 110Jie 3eMJ/IU U
ero 3HaueHue /1Jis )KU3HU Ha
Beme

57

[ToaroToBKa K KOHTPOJIBHOU
pabote 110 TeMe
"DieKkTprUuecKyre 3apsibl.
3apsKeHHbIe Tesla U UX
B3aMO/eHCTBUS.
[TocTOSIHHBIN 3/1IeKTpUUeCKU
TOK"

58

[KoHTponkHasi paboTa 1o
TeMe " DJIeKTpuUeCcKue
Bapsiibl. 3apsyKeHHbIe Tesla v
X B3aUMOJEeUCTBUSI.
[TocTOSIHHBIN 3/1eKTpUUeCKU
Tok" / Bcepoccuiickas
MpoBepouHast paboTa

59

Pe3epBHbIN ypok. Pabora c
TeKCTaMH I10 TeMe
"[TocTOSTHHBIM
D/IeKTprUYeCKUM TOK" /
Bcepoccuiickas
MpoBepoYHast paboTa

60

OrneiT Opcresa. MaruuTHoe
[10/1e 3/IeKTPUYEeCKOr0 TOKa
[MarsuTHoOe 11o/1e KaTywKy C
TOKOM

61

[ [pumeneHue
5/IEKTPOMarHUTOB B TEXHUKE.
JTaboparopHast paboTa
"M3yueHue JieicTBUs
MarHATHOTO TI0JIS1 Ha
[TPOBOAHHUK C TOKOM"

0.5

62

(D/IeKTpoBUraTe/ b
[TOCTOSIHHOI'O TOKa.
l1criosib30BaHue
D/IeKTpO/IBUraTesieil B
TeXHUUEeCKUX YCTPOUCTBAaX U
Ha TPaHCIIOPTe.
JTaboparopHast paboTa
""KoHcTpyrpoBaHue 1
3yueHre paboThI
bieKTpogBurarens'”

63

OrnbiTel Papazes. 3akoH
D/IEKTPOMarHUTHOM




MHAYKLuK. [IpaBuso Jlenna

(D/1IeKTporeHeparop.
Crioco0bl TosTyueHust
D/IeKTpUYeCKON SHepruHu.
(DJIeKTPOCTaHLIMKU Ha
BO300HOB/ISIEMBIX
ICTOUHMKAX HEePruu

64

[ToroTOBKa K KOHTPOIBHOU
paboTe 110 Teme

" DeKkTprUuecKre U
MarHUTHbIE SIBJIeHUST"

65

[KoHTponbHast paboTa 1o
66 [reme "OnekTpuyeckue U
MarHUTHbIE SIB/IEHUS"

Pe3epBHbIN ypok. Pabora c
67 [rekcTamMu 10 Teme
""TeryioBBIe AB/IeHU"

Pe3epBHBIN ypoK. PaboTa c
68 [rekcTamMu 10 Teme
'MarauTHble sIBjIeHus"

OBUIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

68

14.5




9 KJIACC

Ne
n/n

Tema ypoka

[KosmmuecTBO UacoB

[KoHTpOJ/IbHBIE

Bcero
paboThI

[IpakTUUeckue
paboThI

/laTa
13y YeHUs]

(D/1eKTpOHHBIe

[11(pOBLIE
oOpa3oBarebHbIE

pecypchbI

[MexaHuyueckoe
[IBYDKEHUe.
[MarepuasibHas TOuKa

CricTeMa OoTCueTa.
(OTHOCUTEBLHOCTh
MexXaHHUueCKOro
BYKEHWS

PaBHOMEpHOe
MPSIMOJIMHEHHOe
BIDKEHVEe

HepaBHOMepHOe
MpsIMOJIMHEHHOe
nBrkeHue. CpenHss U
MTHOBEHHAasi CKOPOCTb

[TpsimosivHeliHOe
paBHOYCKOpeHHOe
[IBIDKeHUe. YCKOopeHue

(CKOpOCTh
MPSIMOJIMHEHHOTO
PaBHOYCKOPEHHOTO
nBIKeHUs1. [ papuk
CKOPOCTH

JTabopaTopHast paboTa
""OnpeneneHue
yCKOPEeHUsI TeJia TPy
PaBHOYCKOPEHHOM
IBYDKEHUH TI0
HaK/TIOHHOM TJIOCKOCTH"

CBOOO/IHOE Ma/leHne
res1. OnbiTel ['anuies

PaBHOMEpHOe
[IBIDKEHUE 110
OKpY>XHOCTH. [Iepuon u
uacToTa obpalleHusl.
UTriHelHas U yrioBast
CKOPOCTHU

10

[[eHTpOCTpEemMUTe/IbHOE
yCKOpeHue

11

[TepBbIi1 3aKOH
HeroToHa. Bektop
(CUJTbI

12

BTopoli 3akoH
HeroToHa.
PaBHOZEMCTBYIOIIIAs




Cli/1a

13

TpeTuii 3aKOH
HeroToHa.
CyTieprio3unus CUsI

14

PeliieHye 3a/1au Ha
[IpUMEeHeHHe 3aKOHOB
HbroToHa

15

Cusia yripyroctu. 3akoH

['yka

16

PerieHue 3aau no
reme «Cuia
YIIDYTOCTH»

17

JTabopaTopHast paboTa
«OnpepeneHue
DKE CTKOCTH TPY>KHUHbBI»

18

Cuia TpeHUst

19

PellieHye 3a/1a4 110
reme «Cua TpeHus»

20

JTaboparopHast paboTa
""OnpepeneHue

KO3 dulieHTa TpeHus
CKOJIb)KeHUs"

21

PellieHye 3a/1a4 110
TeMe " 3aKOHbI
HeroToHa. Cuna
ynpyroctu. Cua
TpeHus"”

22

Cua TSOKeCTU M 3aKOH
BCEMUDHOT'O TATOTeHUSI.
Yckopenue cBo6OHOTO
MazieHust

23

Ypok-KoH(bepeHLs

" [IBUKeHYe Tesl BOKPYT
rpaBUTAL[MOHHOTO
eHTpa (CosiHeyHas
cuctema). ["aakTuKy"

24

PelrieHye 3a/1a4 110
reme "Cua TSDKeCTU U
3aKOH BCEMHUPHOTO
TAroTeHus"

25

[TepBas KocMuyeckas
CKOPOCTb.
HesecomocTs U
[eperpysku

26

PaBHOBeCHe
MaTepHaJbHON TOUKHU.
AGCOJTIOTHO TBEpZOE
Tesi0. PaBHOBecHue
TBEPAOro Teja C

BaKperyIeHHON 0ChIO




BparleHus. MoMeHT
CrJibl. LIeHTp TskeCTH

27

PaBHOBecue
MaTepHabHOW TOUKHU.
AGCOJTIOTHO TBEpZIOE
resi0. PaBHOBecue
TBEPAOro Tesa C
BaKperyIeHHON 0ChIO
BpareHus. MoMeHT
CJIbl. LIeHTp TsKeCTH

28

PelrieHye 3a/1a4 110
remMe "MOMEHT CUJIBI.
[TeHTp TsKEeCTH"

29

[IoaroToBKa K
KOHTPOJIbHOM pabote
10 TeMe
"MexaHnueckoe
[IBIDKEHUeE.
B3aumozerictBue Ten"

30

[KoHTponbHast paboTa
Mo TemMe
"MexaHuueckoe
BIDKEHHE.
B3anmMogeticTBre e

31

lIMITy/IBC Tesa.
IMITy/IbC CU/TBI. 3aKOH
COXpaHeHMsI UMITYJIbCa.
Yripyroe v Heyripyroe
B3anMO/eHCTBHE

32

PerieHue 3aau no
TeMe "3aKOH
COXpaHeHUsT UMITyJIbca"

33

Ypok-koH(pepeHLs
'PeakTMBHOE IBU)KEHHE
B IIPUPOJie U TeXHUKe"

34

[Mexanuueckasi paboTa
1 MOII[HOCTb

35

PaboTa CUJIBI TSYKECTH,
CHJTBI YTIPYTOCTU U
CHUJTbI TPEHUS

36

JTaboparopHast paboTa
«OrpesienieHre paboThbI
CHJTbI TPEHUS TIPU
paBHOMEPHOM
IBYDKEHUH TeJia T10
rOpU30HTaTbHOU
[TOBEPXHOCTH»

37

(CBS13b SHEPTUU U
paboTBHI.
[loTeHLMaIbHAs




BHEeprust

38

KuneTtnyeckas
pHeprus. Teopema o
KHeTHYe CKON SHepruu

39

3aKOH COXpaHeHus
SHePryuu B MeXaHUKe

40

JTaboparopHast paboTa
«/I3yueHue 3aKOHa
COXpaHEHUsT SHEPTUU»

41

KosiebaTebHOE
BIDKEHHE U eT0
XapaKTePUCTHKH

42

B3aryxatolye
Kosie0aHusl.
BLIHYK/IeHHbIe
KosieOaHus1. Pe3oHaHC

43

[MaTtemMaThueCcKui 1
MpY>XUHHBIA MasiTHUKA

44

Ypok-ucciiefoBaHue
«3aBUCMMOCTb Mepuoa
KosieOaHUi OT

pKe CTKOCTH TIPY>KUHbBI U
MacChl Tpy3a»

45

[ IpeBpallieHVe SHEPTUU
MPU MeXaHUYeCKUX
KoebaHUsAX

46

JTaboparopHast paboTa
«OnpepeneHue
UaCTOTHI ¥ TIepUO/ia
KonebaHuH
[PY>KUHHOTO
MasTHUKA»

47

JTabopatopHast paboTa
«IIpoBepka
He3aBUCUMOCTH
repro/a KomebaHui
rpy3a, MO/IBEIIIEHHOTO K
HUTH, OT MaCChl Fpy3a»

48

[MexaHuyeckre BOJIHBL.
CBolicTBa

MeXaHUJe CKMX BOJIH.
[IponosibHBIE U
[orepevHble BOJIHbI

49

Ypok-KoH(bepeHLs
"'MexaHHueCcKre BOJIHBI
B TBEPIOM TeJie.
CelicMuuecKye BOJIHBI"

50

3BYK.
PacripocTpaHeHue u
OTpa’keHHe 3ByKa




51

Ypok-ucciiefoBaHue
""Habmogenue
3aBUCUMOCTH BBICOTBI
BBYKa OT YaCTOThI"

52

[ pOMKOCTB 3ByKa U
BbICOTA TOHA.
AKyCTHYeCKAW
pe30HaHC

53

Ypok-koH(pepeHLs

" YibTpasBykK 1
MH(pa3BYK B MpUpoze
1 TeXHUKe"

54

[ToaroroBka K
KOHTPOJIbHOM paboTe
o TemMe "3aKOHbI
COXpaHeHUs.
EZ/’EX&HI/ILIECKI/IQ

0

jie0aHus U BOJIHBL"

55

OHTpOJIbHAs1 paboTa
0 TeMe "3aKOHBI
OXPaHEeHMsL.
exaHhueCcKue
Ko/1e0aH1s U BOJIHBI"

56

(D/IeKTPOMarHuTHOE
rose.
(D/IeKTPOMarHUTHbIE
BOJTHBI

57

CBolicTBa
D/IEKTPOMarHUTHBIX
BOJIH

58

Ypok-koH(pepeHLs
'[1Ikama
H/IEKTPOMAarHUTHBIX
BO/IH. Vcrosb3oBaHue
5/IEKTPOMAarHUTHBIX
BOJTH /171 COTOBOM
CBSI31"

59

Ypok-uccienoBanue
"V3yuyeHrie CBOUCTB
5/IEKTPOMarHUTHBIX
BOJTH C ITOMOLLIBEO

MOOHIBHOTO TesiehoHa"

60

PelrieHye 3a/1au Ha
oripesie/ieHUe YaCTOThbl
1 [I/TUHbI
D/IEKTPOMarHUTHOM
BOJTHBI

61

(D/IeKTpPOMarHuTHast
MprpoZa CBeTa.
(CKOpPOCTb CBeTa.




BoyiHOBBEIE CBOMCTBA
CBeTa

62

1cTOUHMKM CBeTa.
[TpsimosivHeliHOe
pacnpocTpaHeHue
CBeTa. 3aTMeHUs
CosHuia u JIyHsl

63

3aKOH OTpaKeHUst
CBeTa. 3epKaia.
PernieHue 3a1au Ha
MpUMeHeHHe 3aKOHa
OTpakeHUs CBeTa

64

[ IpesiomsieHue cBeta.
3aKOH MpesioM/IeHHs
CcBETa

65

[To/THOe BHyTpeHHee
OTpa’keHue CBeTa.
1criosib30BaHue
[TOJIHOTO BHYTPEHHET0
OTpakeHUs B
OIITUYECKUX
CBETOBOZAX

66

JTaboparopHast paboTa
""IccnenoBaHue
3aBUCUMOCTH yTI/Ia
MpeoM/IeHUs
CBETOBOTO JTyuya OT yI/ia
MajieHysl Ha TPaHULe
'BO31yX-CTeK10""

67

Ypok-kKoH(bepeHLs
'Icnonb30BaHue
MOJTHOTO BHYTPEHHETro
OTpakeHUsi: CBeTOBO/IbI,
OTITUKOBOJIOKOHHASI
CBSI3b"

68

TH3el. OnTHuueckas
CH/Ia JIMH3bI

69

[locTpoeHue
1300paykeHUH B JIMH3aX

70

/TabopaTopHast paboTa
"OnpeneneHue
(hOKyCHOTO pacCTOSIHUS
1 OTTTUYEeCKOM CUJIbI
coOupatoleii TMH3bI"

71

Ypok-koH(pepeHLs
"OnTrueckue
TUH30BbIe TIPHOOPHI"

72

['1a3 Kak orTuueckas
cucTema. 3peHue

73

Ypok-KoH(bepeHLs




' ledekTnl 3peHusi. Kak
COXPAaHUTL 3peHue"”

74

Pa3noxkeHre 6eoro
CcBeTa B CrIeKTP. OMbITHI
HetoTtoHa. CioxeHue
CTIeKTPaIbHbIX LIBETOB.
JTrcriepcus cBeTa

75

/TabopaTopHast paboTa
"OnbITHI 110
pa3/IoyKeHHI0 06e1oro
CBETa B CTIEKTP U
BOCITPUSITHIO 1[BETA
MpeIMETOB TIPY UX
HabOTI0eHNH uepe3
[1BETOBbIE (PUIBTPHI"

76

YpOK-nIpakTUKyM
"BoiHOBBIE CBOMCTBA
CBeTa: JUCIepCHs,
MHTep(epeHLvs U

nudpaxiys”

77

OnbiThl Pe3epdopza u
1aHeTapHast MOZ[eJTb
AToma

78

[TocTynatel bopa.
[Mogesns aroma bopa

79

IcniyckaHue u
[OIVIOLleHre CBeTa
ATOMOM. KBaHTHI.
JIHelyaTble CIIeKTphI

80

YpOK-nIpakTUKyM
"Habmonenue
CTIEKTPOB UCITyCKaHUs"

81

Pa/1i0aKTUBHOCTE U eé
BY/IbI

82

(CTpoeHne aTOMHOIO
apa. HykimoHHas
MO/ie/lb

83

Paii0aKTUBHBIE
[peBparLL{eHUsl.
130TOMBI

84

PelrieHye 3a/1a4 110
reme: "Payi0aKTUBHbBIE
rpeBpalLeHus"

85

[Teprop rosypacnaza

86

Ypok-koH(pepeHLs

' PaiiOaKTUBHbBIE
13/TyYeHrs B TIPUPO/JE,
MeQuLIMHe, TeXHUKe"

87

I nepHbIe peakuu.
3aKOHBI COXpaHEeHUsI




Bapsi[0OBOTO U
MacCCOBOTO UHCET

88

(OHeprus CBs3U
ATOMHBIX sifiep. CBsi3b
MacChl U SHEPTUU

89

PerieHuie 3aau no
reme "SAnepHble
peakuun”

90

Peakijyy cUHTe3a U
nesieHyd szep.

[ 1CTOYHUKY SHEeprun
CosiHIIa U 3BE3]

91

Ypok-koH(pepeHLs
'AmepHast sHepreTUKa.
[leiicTBUS
pafi0aKTUBHBIX
M3/TyUeHU Ha )KUBbIe
OpraHu3MbI"

92

[ToaroroBka K
KOHTPOJIbHOM pabote
[0 TeMe

" DIeKTpOMarHuTHOe
roJie.
(D/IeKTPOMarHUTHbIE
BO/IHbL. KBaHTOBbIE
ABIeHUS "

93

KoHTposibHast paboTa
[10 TeMe

" D1eKTpOMarHuTHOe
1oJe.
(DJIeKTPOMarHUTHbIe
BO/THEI. KBaHTOBEIE
ABIeHS "

94

[loBTOpEHME,
0O00IIIeHHE.
/TaGopaTopHbIe pabOTHI

[0 KypCy
'B3aumoericTBue Ten"”

95

[loBTOpEHMeE,
0O06ITIeHMe. PerieHue
pacueTHbIX U
KaueCTBEHHBIX 3a/ay 110
reMe ""TernioBble
[poLiecCh”

96

[loBTOpEHMeE,
0O06ITIeHMe. PerieHue
pacueTHBIX U
KaueCTBEHHBIX 3a/ay 110
reme "KII/I TerioBbIx

nBUraresnei"”




97

[loBTOpEHMeE,
0O06ITIeHMe. PerieHue
pacueTHbIX U
KaueCTBEHHBIX 3a/ay 110
reme "KITT
DJIEKTPOYCTaHOBOK"

98

[ToBTOpEHMe,
0O00ITIeHME.
JTaGopaTopHbIie paboThI
o Kypcy "CBeToBbIe
IBJIEHUS "

99

[loBTOpEHME,
0006111eHMe. PaboTa ¢
TeKCTaMU I10 Teme
'3aKOHBI COXpaHeHUs B
MexaHuKe"

100

[loBTOpEHMeE,
p60611IeHMe. Pabora ¢
TeKCTaMH I10 TeMe
"KosiebaHust ¥ BOJTHBI"

101

[loBTOpEHMeE,
p60611IeHMe. Pabora ¢
TeKCTaMHU T10 TeMe
"CBeTOBbIE SABIEHUA"

102

[loBTOpEHMeE,
p60611IeHMe. Pabora ¢
TeKCTaMU I10 TeMe
""KBaHTOBas U ssfepHas

br3mka"

OBIIEE KO/IMYECTBO
YACOB IIO ITPOI'PAMME

102

27




[TPOBEPSEMBIE ITPE/IMETHBIE PE3Y/IFTATEI OCBOEHMA OCHOBHOM
OBPA30OBATEJIBHOI ITPOT'PAMMABI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUA

7 KITACC

Kog
TpOBepsieMoro
pe3ysbrara

[TpoBepsieMbie TIpeIMETHBIE Pe3y/IbTaThl 0CBOEHUsI OCHOBHOM 00pa30BaTe/IbHOM
MpPOrpaMMbI OCHOBHOTO 0011Iero 06pa3oBaHHsI

1.1

11CIT10/Ib30BATh M3yUE€HHbIE TIOHATUA

1.2

pa3InuaTh sIBJIEHUS M0 OMKUCAHUIO UX XapaKTepPHBIX CBOWCTB M HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOLLMX JaHHOe (pr3ruecKoe siBleHue

1.3

pacrio3HaBaTh MPOsIB/IEHUE U3YUeHHbIX (PU3NUYECKUX SIBJIEHUM B OKpPY’KarolemM
MUpe, B TOM urciie (pu3nyeckue sSIBJIeHUs1 B IPUPOJie, IIPU 3TOM NepeBOJUTh
MpaKkTHUeCKyHo 3a/iauy B yueOHYI0, BbiZIeJIsiTh Cyll[eCTBeHHbIe CBOMCTBA
TIPU3HAaKK) PU3NUYeCKUX sIB/I€HUM

1.4

OTTMCBIBaTh M3yueHHbIe CBOMCTBA Tesl U (pr3uuecKue siB/ieHUs, UCTIONb3Ys
(br3ruecKie BeJIMUMHBI, TTPY OMMCAHUM TIPAaBU/IBHO TPAKTOBATh (hH3MUeCKUiA
(CMBICJT MCTI0/Ib3YeMbIX BeJIMUMH, X 0003HaueHus U eIMHULIbI (PU3Hue CKUX
Be/TMUMH, HAXOAUTH (POPMYJIBI, CBSI3BIBAOLIHE JaHHYIO (PHU3UUYeCKYIO BeTMUUHY C
IPYrUMU BelTMYMHAMU, CTPOUTH rpadyKy M3yUeHHbIX 3aBUCUMOCTeN

(br3rue CKUX BeJTMUMH

1.5

XxapaKTepr30BaTh CBOMCTBA TeJl, pu3nUecKyre sIBJIeHHs U TIPOLeCChl, UCTIO/b3YS
3yueHHbIe 3aKOHBI, TIPYU 3TOM /laBaTh CJIOBECHYHO (POPMY/IMPOBKY 3aKOHA U
3aryChIBaTh €r0 MaTeMaTHUYeCcKoe BhIpayKeHUe

1.6

0OBSICHATE (Pri3rUecKre siB/IeHNs, TTPOLieCChl M CBOWCTBA TeJsl, B TOM UHC/Ie U B
KOHTEKCTEe CUTYyaLUii TPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BbISIBIISATh
MPUYMHHO-C/IeICTBEHHBIE CBSI3U, CTPOUTH O0OBsICHeHHe U3 1 — 2 JIorHueCcKuX
[11aroB C OMOpoM Ha 1 — 2 U3y4yeHHbIX CBOMCTBA (PU3NUYECKUX SIB/IEHUMH,
(br311yeCKMX 3aKOHA WU 3aKOHOMEPHOCTH

1.7

pellaTh pacuéTHble 3a7auu B 1 — 2 1elCTBUS, UCTIO/b3Ys 3aKOHbI U (POPMYJIbI,
(CBsI3bIBaIOLMe (pri3MUeCcKre BeJIMUMHbBI: HA OCHOBE aHa/iM3a yC/I0BUS 3a/jau
3aryCchIBaTh KpaTkoe yCI0BUe, MOACTAaB/ATh (U3NUYeCKHe BeJTMUMHBI B (DOPMYJIBI
11 IPOBO/IMTH PACUETHI, HAXOAUTH CTIPABOYHbBIE /JaHHbIe, HEOOXOJUMBbIe /ISt
pelLeHus 3aZay, OLleHUBaTh PeaJMCTUUYHOCTh MOMy4YeHHOU (r3nuecKon
Be/TMYNHBI

1.8

pacrio3HaBaTh Mpob/ieMbl, KOTOpble MOXKHO PeLLUTh IPU MOMOLLY (U3rUeCKUX
METO/|0B, B OIMCAaHUU MCC/Ie/I0BaHUs BbI/|e/IATh IPOBepsieMoe Mpe/iIosioyKeHre
TUINOTe3y), pa3nyaTh U UHTEPIIPETUPOBATh MOyUeHHbIM pe3y/IbTaT, HAaX0JUTh
OIITMOKK B XOZIe OTIBITA, Zie/IaTh BBIBO/BI TI0 €ro pe3ysibTaTaM

1.9

MPOBOAUTH OTBITHI 10 HabMHOIeHN 0 (DH3KUUeCKUX sIBIeHUM WK (r3ndeCcKux
(CBOMCTB Tes: (hopMy/TpOBaTh TIPOBepsieMble MPeATI0IoKeH s, COOUpaTh
yCTaHOBKY U3 Mpe//I0KeHHOT0 000pyI0BaHMsl, 3aTTMChIBaTh XO7, OTbITa U
(bopMy/IMpOBATh BHIBO/bI

1.10

BBITIO/THSATH MPSIMbIe U3MEPEHUSI C CIO/Tb30BaHMEM aHA/IOTOBBIX U LIU(PPOBBIX
MprUOOPOB, 3aMMUChIBAaTh TOKa3aHUsI TPUOOPOB C YUETOM 3aZJaHHOM abCOTFOTHOM
MOTPELTHOCTA U3MEPEHUH

1.11

MPOBOAUTE UCC/Ie/J0BaHNe 3aBUCUMOCTH OHOM (pU31UeCKOW BeTMYUHBI OT
PYTOl C MCTIOb30BaHUEM TPSIMbIX U3MEPeHHWH, y4aCTBOBaTh B JIaHUPOBaHUU
yueOHOTO MCCeoBaHUs, COOMPATh YCTAHOBKY U BBITIOJTHATH U3MEPeHHUs], C/iefyst
[peJJ/I0’KeHHOMY I/1aHy, (PMKCHPOBaTh pe3y/bTaThl M0JIyYeHHON 3aBUCUMOCTH




(br31UyeCcKUX BeJIMUYMH B BU/IE TIPE/IJIOKEHHBIX TaO/HI U TpadUKOB, Je/1aTh
BBIBO/IbI 110 pe3y/ibTaTaM UCC/Ie0BaHus

1.12

MPOBO/IUTH KOCBEHHBIE U3MepeHusi GU3NUeCKUX BeJIMUUH, Ceys MpeaoXKeHHON
MHCTPYKLIMU: TIPH BBITIOJTHEHUH U3MepeHHi coOUpaTh KCIIepPUMEeHTaIbHYIO
YCTAaHOBKY U BBIUMC/ISITh 3HAUE€HHEe UCKOMOM BeJTMUMHBI

1.13

coO/MIOaTh TIPABW/Ia TEXHUKU 0e30MacHOCTH MpH paboTe ¢ 1abopaTopHbIM
0OOpy0BaHHEM

1.14

yKa3bIBaTb TIPUHLUIIBI IeHCTBUSI TPUOOPOB U TEXHUUYECKUX YCTPOMCTB,
XapaKTepr30BaTh MPUHLUIILI JeMCTBUS N3yUeHHBIX IPUOOPOB U TeXHUUECKUX
yCTPOMCTB C TIOMOILIBIO UX OTKCAaHUs1, UCTIO/b3Ys 3HAHUSI O CBOMCTBAX
(br3nuecKux siBjieHni 1 HeobxoauMble (hr3nUecKre 3aKOHbI M 3aKOHOMEPHOCTH

1.15

MPUBO/IUTH TIpUMePhbI (HaX0AUTb UH(OPMAL[HIO 0 TIPUMepax) MPaKTUYeCKOro
MCIT0/Ib30BaHMs (hU3UUeCKUX 3HAaHWM B TIOBCEIHEBHOM YKU3HU [t 00eCcrieueHust
Oe301acHOCTH TP 0OpaIlieHnH ¢ TprubopaMy M TEXHUUeCKMMH YCTPOHCTBaMH,
COXpaHeHUsI 37I0POBbsS ¥ COOJTIOIEHUST HOPM 3KOJIOTHU€eCKOTO TIOBe/IEHUS B

OKpYy>Karolllel cpejie

1.16

OCYIIIeCTB/IATH OTOOP UCTOUHUKOB MH(OpMaryu B cetu VIHTepHeT B
COOTBETCTBUM C 33/JaHHBIM [TOMCKOBBIM 3alIpOCOM, Ha OCHOBE UMEROIIUXCS
BHAHWI U MyTEM CpaBHEHUS Pa3/IMYHBIX UCTOUHUKOB BbIZIe/IATh WH(MOpMaI[HIO,
KOTODast SIB/IsIeTCsl IPOTHBOPEUNBOM M/IM MOXKET OBbITb He/[0CTOBepHOM

1.17

MCIT0/Tb30BaTh TIPY BBITIOJTHEHUH YUeOHBIX 3a/JaHA HayUYHOIIOMY/IIPHY IO
TiTepaTypy (pu3nueckoro coiepKaHusi, ClipaBOYHbIe MaTepHUasibl, peCypChl CeTH
lIHTepHeT, B/1aZieTh pUEMaMU KOHCTIEKTUPOBAHUS TEKCTa, TTpeobpa3oBaHus
MH(MOPMaLMKM U3 OHOM 3HAaKOBOM CUCTEMBI B IPYTYIO

1.18

CO3/jaBaTh COOCTBEHHBIE KPAaTKHe MMChbMEeHHbIEe U YCTHBIE COOOIIeHUS Ha OCHOBE
2 — 3 ICTOYHMKOB WH(OPMAaLIMU PU3NUECKOTO COflepyKaHuUsl, B TOM UHCJie
MyO/TMYHO ZieslaTh KpaTKye COOOIIeHUs O pe3y/ibTaTaX MPOEKTOB WU yUeOHbIX
liCcCrieloBaHUM, TIPU 9TOM T'PaMOTHO HCIT0/1b30BaTh U3yUeHHbIN TTOHSATUIHBIN
@rrapaT Kypca (U3uKU, COTIPOBOXK/IaTh BHICTYTI/IEHUe TIpe3eHTal[uei

1.19

MpY BBITOJTHEHWH YueOHBIX MPOEKTOB 1 UCC/IeJOBaHUI pacripe/iensiTh
00s13aHHOCTH B IPYIIIE B COOTBETCTBUHU C ITOCTAB/I€HHBIMU 3a/lauaMH, CIeAUTD 3a
BBLITTO/THEHUEM TI/IaHa [IeMCTBUH, aZileKBaTHO OLleHHWBaThb COOCTBEHHBIN BK/Ia/ B
esiTeTIbHOCTh TPYMIIbl, BEICTPAUBaTh KOMMYHUKATHBHOE B3aUMO/IeiICTBHE,
yUMThIBasi MHEHHE OKPY KaroL[UX

8 KVIACC

Koz
TPOBEPSIEMOTO
pe3y/ibTaTa

[TpoBepsieMble MpeMeTHbIE Pe3y/IbTaThbl 0CBOEHUsI 0CHOBHOW 00pa3oBaTeIbHOM
MPOrpaMMbI OCHOBHOTO 0011[ero 06pa3oBaHUs

1.1

11CI10/Ib30BATh TTOHATHA

1.2

pa3/iuuaTh SIBJIeHUs TI0 OTTMCAaHUI0 UX XapaKTepHBIX CBOMCTB U Ha OCHOBE OITbITOB,
TEMOHCTPUPYIOIIHX laHHOe (hU3UUeCKOe sSIBJIeHHe

1.3

pacrio3HaBaTh [POsIB/IeHMe W3yUeHHbIX (PU3MUYeCKUX SIBIEHUM B OKPY KarolleM
MUpe, B TOM urciie ¢pu3ndeckye siBJieHUs1 B TIPUPO/ie, TIPU 3TOM T1epeBOUTh
MpakTUYeCKyto 3a/jauy B yueOHY10, BbIZIe/STh CylljeCTBeHHbIe CBOMCTBA
NpU3HAKK) HU3NUECKUX SIBIeHUM

1.4

OIMCBIBaTh M3yUeHHbIe CBOMCTBA TeJl U (pr3hUecKue sIB/IeHNs], UCII0/Ib3Ys
(br3nueckuie BeJTMUUHBI, TIPY OMKMCAHUU TTPaBUIbHO TPAKTOBaTh (hr3ryeCKUit
CMBIC/T MICTI0/Ib3yeMbIX BeJIMUMH, 0003HaueHus U eJUHULbI PU3UUeCKUX BeJIMUMH,




HaXOAWUTh POPMYJIbI, CBsI3bIBaIOILIMeE JaHHYIO (PM3MYeCKYI0 BeIMYUHY C APYTUMU
Be/IMYMHaMU, CTPOUTH paMKy U3yUYeHHBIX 3aBUCUMOCTel (hM3MYeCKUX BeJUYUH

1.5

XxapaKTepru30BaTh CBOMCTBA TeJl, pu3nyecKre siBJIeHUsl U TIPOL[eCChI, UCTIOJTb3YS
3yueHHbIe 3aKOHbI, IPY 3TOM /laBaTh CJIOBECHYIO (POPMY/IMPOBKY 3aKOHA U
BaryCbIBaTh €r0 MaTeMaThueCcKoe BbIpayKeHHe

1.6

OOBSICHATH (Pri3rYeCcKye MPOLiecChl ¥ CBOMCTBA TeJl, B TOM YHC/Ie U B KOHTEKCTe
CUTyaL|uM [TPaKTUKO-OPUEeHTUPOBAHHOIO XapaKTepa: BbISB/IATH IPUUKMHHO-
C/le/[CTBeHHbIE CBSI3H, CTPOUTh 00bsiCHeHHe U3 1 — 2 JIOryeCcKUXx I1aroB C
MOMOIIbI0 1 — 2 M3yueHHBIX CBOMCTBA (P3UUeCKUX SIBJIeHUH, (Pr3UUecKrX 3aKOoHa
M1 3aKOHOMEPHOCTH

1.7

peraTh pacuéTHble 3a/jauu B 2 — 3 JelCTBUs, MCIO/b3Ysl 3aKOHbI U (hOpMYIIbI,
CBsI3pIBarOLMe (pr3MUyecKre BeJIMUMHbBI: HA OCHOBE aHa/u3a yC/I0BUS 3a/jauu
3aIvChbIBaTh KPaTkoe yC/I0BHe, BBIABIIATh HEJOCTAaTOK JaHHbIX /1S pelleHs
Bajlauu, BEIOMpATh 3aKOHbI ¥ OpMYJIbl, He0OX0UMBIe /151 e€ pelleHus,
MPOBOAWTEL PacuéThl U CPABHMBATh MOyYeHHOe 3HaueHue (pr3nuecKoii BeJTMUKHbI
C U3BECTHBIMU JJAHHBIMU

1.8

pacrio3HaBaTh Mpo0sieMbl, KOTOPbIe MO>KHO PeIIXTh MPY TIOMOILH (hri3rdeCcKux
MeTO/|0B, UCI0JIb3ys OMKMCaHUe UCC/IeloBaHNs, BbIJe/IATh [IPOBepsieMoe
[pe/ro/okKeHre, OLleHMBaTh PaBUIbHOCTD NOPsJKa NPOBe/leHNs] UCCIe0BaHuts,
Nle1aTh BbIBO/bI

1.9

MPOBO/IUTH OTBITHI TI0 HAOMIOAEHNIO (DU3UUeCKUX SIBIEHUH WK (hHU3HUeCKUX
CBOMCTB Tes: (opMy/IMpoBaTh MpOBepsieMble TIPeATIoIoKeH s, COOUpaTh
yCTaHOBKY M3 MPe/JIOKEHHOT0 000pyI0BaHMsl, OIHMChIBAaTh X0/ OIbITA U
(bopMynMpOBaTh BLIBO/bI

1.10

BBITIOTHSATH MTPSIMbIe M3MEPEHHsI C CIOIb30BaHHEeM aHa/IOTOBBIX TIPUOOPOB U
aTunKOB (PH3MUeCKUX BeJIMUMH, CPaBHUBATh Pe3y/IbTaThl U3MEPeHUH ¢ yUEToM
Ba/laHHOM abCOJTFOTHOM TIOTPELTHOCTU

1.11

MMPOBOAUTL MUCC/IeJOBaHHEe 3aBUCUMOCTH OJHOM (pr3nueCKOl BeJTMUUHbI OT JIPyron
C MCTI0/Th30BaHUEM TIPSIMBIX U3MEPEHUH: T/IaHUPOBaTh UCC/IeIOBaHKe, COOMpPaTh
yCTaHOBKY U BBITIO/IHSATE U3MepeHUs1, Cieflysl TIPe/JIOKeHHOMY T1/1aHY,
(bMKCHpOBATh pe3y/bTaThl MOJYUYEHHOM 3aBUCHMOCTH B BH/le Tab/uI] ¥ rpadHKoB,
enaTh BBIBO/BI TI0 Pe3yJibTaTaM HUCCIe0BaHUs

1.12

MPOBOJUThH KOCBEHHbIe H3MepeHus: GH3nUeCKUX BeJIMUMH: IJIaHUPOBaTh
3MepeHUst, COOMpaTh SKCTIepUMeHTaIbHYI0 YCTaHOBKY, CIeysi Ipe/IoyKeHHOH
MHCTPYKLMH, U BBIUKC/ISITh 3HAUEHUE BeJTMUUHbI

1.13

coO/MIoaTh TIpaBU/Ia TEXHHUKH 0e301MacHOCTH MPH paboTe ¢ 1abopaTopHbEIM
0OOpy0BaHHEM

1.14

XapaKTepPU30BaTh TIPUHLUIIBI 1eHCTBUS N3yUeHHbIX TTPUOOPOB U TeXHUYeCKUX
yCTPOMCTB C OMOPOM Ha UX OMMCaHUSs, UCT0JIb3Ysl 3HAHUSI O CBOMCTBAX
(br3rueCKUX sIBJIEHUH U HeoOXoAuMble pu3ndecKre 3aKOHOMEPHOCTH

1.15

pacrio3HaBaTh MPOCThbIe TEXHUYECKHe YCTPONCTBA U U3MePUTeJIbHBIe TTPUOOPHI 10
CXeMaM M CXeMaTUYHbIM PUCYHKaM, COCTaB/IATh CXeMbI 3/IeKTPUUeCKUX Lierneu ¢
[10C/1e/j0BaTe/IbHbIM U Napa/ule/IbHbIM COeJUHeHUeM 3/IeMeHTOB, pa3/iJas
yCl0BHbIe 0003HaueHHs 37IeMEHTOB 3/IEKTPUUECKUX Liere

1.16

MPUBOJUTD TIPUMEPHI (HaXOAUTh MH(POPMAIIHMIO O IPUMepax) MPaKTHUeCKOTO
MCTI0NTh30BaHMS (PU3HMUeCKHX 3HaHUM B TIOBCETHEBHOM >KHU3HU [t 00eCrieueHust
Oe3ormacHOCTH TIpU OOpaltieHrH ¢ MpUOOpPaMu U TeEXHUYeCKUMH YCTPOHCTBAMU,
COXpaHEeHUS 37I0POBbsI ¥ COOMIOIEHUSI HOPM KOJIOTHUeCKOT0 IMOBeZIeHUs B
OKpYy>Karoller cpejie

1.17

OCYLLeCTB/IATh TTOUCK UH(OPMaLMY (hH3UUeCKOro cofepkaHusi B ceTu VIHTepHerT,




Ha OCHOBE UMEIOIIUXCS 3HAHUH U TTyTEéM CpaBHEHUSI JOTIO/THUTE/TbHBIX
MCTOYHUKOB BbI/IEIATH MH(GOPMALHIO, KOTOpasi SB/ISIeTCS TPOTUBOPEUUBOM WK
MOXXET OBITb HE/J0CTOBEPHOM

1.18

MCIT0/Ib30BaTh TIPY BBITIOJHEHWH YUeOHBIX 3a/laH|M HayuHO-TIOMY/ISIPHYHO
TuTeparypy (pu3nuueckoro cojiep>KaHusl, ClipaBOUHbIe MaTepyalibl, PeCypChl CETU
l1HTepHeT; B/1aZieTb MpUéMaMU KOHCTIEKTUPOBaHUsI TeKCTa, Tipeobpa3oBaHust
MHGOpPMAaIK U3 OIHOM 3HAKOBOM CUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBeHHbIE MMCbMEHHbIE M KpaTKHe YCTHBIe Coo0ITeHus, 060011jas
MHGOpPMALIUIO U3 HEeCKObKUX UCTOYHUKOB (DU3UUeCKOTO CO/IePyKaHusl, B TOM
qrc/ie MyO/JTMUYHO MPEeZCTaB/ISATh Pe3y/IbTaThl MPOEKTHOW WU UCCIeJ0BaTeTbCKON
nesiTeIbHOCTH, TPY 3TOM I'PaMOTHO UCTIO/Ib30BaTh M3yUYeHHbIN MOHSATUHMHBIN
@rrapar Kypca ¢h13uKY, COMPOBOXK/AaTh BLICTYIL/IEHHE TIpe3eHTaluen

1.20

MpY BBINOJTHEHUH YUeOHBIX ITPOEKTOB U UCC/IeJOBaHUMN (PU3HUeCKUX TTPOI[eCCOB
pacripeziesisiTb 0053aHHOCTH B TPYTINe B COOTBETCTBUU C TIOCTaB/I€HHBIMHU
BajjauaMu, C/IeIUTh 3a BLITIOJTHEHWEM TI/IaHa [IeMCTBUM U KOPPEKTUPOBATh ero,
Q/IeKBaTHO OL|€HUBATh COOCTBEHHBIN BK/Ia[ B [IeSITeJTbHOCTh TPYIITIbI,
BLICTpaBaTh KOMMYHHUKAaTUBHOE B3aUMO/IeCTBUe, TIPOSIB/ISIsi TOTOBHOCTD
pa3peliatb KOHGIUKThI

9 KJIACC

Koz
TPOBEPSIEMOTO
pe3y/ibTaTa

[TpoBepsieMbie TpeJMeTHbBIE Pe3y/IbTaThbl 0CBOEHUsI 0CHOBHOM 00pa30BaTeIbHOM
[pOrpaMMbl OCHOBHOTO 0011jer0 06pa3oBaHust

1.1

1CI10/Ib30BaTh M3yUeHHbIE IMTOHATHUA

1.2

pasnuarh SIBJIeHUs 110 OMUCAHUIO UX XapaKTepHbIX CBOMCTB M Ha OCHOBE
OIIBITOB, ZIeMOHCTPUPYIOLUX laHHOe (hr3rYecKoe siBjieHHe

1.3

pacrio3HaBaTh NPOsiB/IeHUe M3yUeHHbIX (PM3MUYeCKUX SIBIEHUU B OKpY’KarolleM
MUpe, B TOM unciie pu3nueckye siBJIeHUs1 B IPUPO/Je, TIPU 3TOM NepeBOJUTh
[paKTUYeCKyto 3a/jauy B yueOHYIO, BbI/Ie/IATh CyllleCTBeHHbIe CBOMCTBA
NIpYU3HAKW) PU3NUeCKUX sSIBJIEHUN

1.4

OTUCHIBAaTh U3yUYeHHbIE CBOMCTBA TeJ U (U3UUECKHUe SBIE€HHS, UCIIOb3YSI
(br3ruecKrie BeJIMUMHBI, TIPU ONMCAaHUU TIPaBUIBHO TPAKTOBaTh (hH3UUe CKUM
CMBIC/T KUCTIOJTb3YEMbIX BEJTMUMH, 0003HAUEHUS U eJUHULIbI (PU3HUeCKUX
BeJIMUMH, HAXOJUTh (DOPMYJIbI, CBSI3bIBAOIIHE TAHHYIO (DU3UUECKYIO BEIMUUHY C
[IPYTUMU BeJIMUMHAMH, CTPOUTh rPaMKU U3yUeHHBIX 3aBUCUMOCTeH
(br3rueCcKUx BeJTMUMH

1.5

XxapaKTepr30BaTh CBOMCTBA TeJsl, pU3nyecKue siBJIeHUsl U TIPOLeCChl, UCTIO/b3YS
13y4yeHHbIe 3aKOHBI, TIPY 5TOM /laBaTh CJI0BECHYIO (hOPMY/IMPOBKY 3aKOHa U
BanMChbIBaTh €r0 MaTeMaTuyeCckoe BbIpaXkeHHe

1.6

OOBACHATH (hr3UUeCKHUe TPOLeCChl U CBOMCTBA TeJl, B TOM UHC/IE€ U B KOHTEKCTe
CUTyaL[Wi MPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISB/ISATb TPUUMHHO-
C/1e/ICTBEHHbIE CBSI3U, CTPOUTH 00BbsICHEHUE U3 2 — 3 JIOTUUEeCKUX I11aroB C
MOMOIIbIO 2 — 3 U3yUeHHbIX CBOMCTBA (pM3UUeCKUX SIBJIeHUM, (PU3nueCcKux
BaKOHA UM 3aKOHOMEePHOCTH

1.7

pelllaTh pacuéTHbIe 3aZlauk (OrUparollecss Ha CUCTeMy U3 2 — 3 ypaBHeHUH),
ICTIO/B3Y$ 3aKOHBI U (JOPMYJIbI, CBsI3bIBaIOIIMe (hH3UUeCKre BeJTMUMHBI: Ha
OCHOBe aHaJIM3a yCJI0BHSI 3a/laui 3allMChIBaTh KPAaTKOe YCI0OBHUe, BLISBIISATh
HeJ0CTaroIe WM U30bITOUHbIE JJaHHbIe, BRIOMPATh 3aKOHBI U (DOPMYJIBI,
HeoOX0MMbIe [I7isl pellieHus], IPOBOAWUTE PaCuéThl U OLIeHHWBaThb PeaMCTUUHOCTh




[10/Ty4YE€HHOI'O 3HaUeHU (ﬁl)I/IBquCKOﬁ Be/IMYHHbI

1.8

pacro3HaBaTh MPOO/IeMbI, KOTOPbIE MOYKHO PELIUThb TTPY TIOMOLIH (pr3rUeCcKuX
METO/|0B, UCTIO/b3ysl ONKMCAHUe UCC/Ie0BaHUs, BbIE/ISATh IPOBEpsieMoe
Mpe/ronoKeHre, OLleHUBaTh MPaBUIbHOCTD MOPsiKa MPOBeeHHs
ICC/Ie/JOBAaHUS, [1e/1aTh BHIBOZIBI, UHTEPIIPETUPOBATh Pe3y/IbTaThl HAOTIOMEeHUHA 1
OIIBITOB

1.9

[POBO/IUTH OTTBITHI TI0 HAOMIOAEHNIO (DHM3UUeCKHUX SIBIEHUH WK (hH3HUeCKUX
CBOMCTB Te/T: CAMOCTOSATETbHO COOMPATh YCTAaHOBKY M3 M30BITOUHOrO Habopa
0OOPY0BaHUs, OTIMCHIBATE XOJ OTbITA U €ro pe3y/bTaThl, (HopMyMpoBaTh
BBHIBOZIbI

1.10

[POBO/IMUTH IMPU HEOOXOAUMOCTU CEPHI0 TIPSIMBIX U3MEPEeHUH, OTpeiesisist
CpefiHee 3HaUeHMe M3MepsieMol BeTMUMHEI ((DOKyCHOe paccTosiHre cobuparorieit
JTH3b1), 000CHOBBIBATh BLIOOP CII0Cco0a M3MepeHus (M3MepPUTEeIbHOTO TIpUOopa)

1.11

[POBOJUTH UCC/Iel0BaHUE 3aBUCUMOCTel (hr31ueCKUX BeTMUUH C
11CT10/Ib30BaHUEM MPSMbBIX U3MEpPEeHUH: TJIaHUPOBATh UCC/IeI0BaHUe,
CaMOCTOsITe/TBHO COOMpaTh yCTaHOBKY, (PUKCHPOBATh Pe3y/bTaThl TOTyYeHHOU
BaBUCUMOCTH (pU3MUeCKUX BeJTMUUH B BUZIe TaOMHMLI TPadUKOB, [1e/1aTh BHIBOZBI
10 pe3y/bTaTam UCC/iel0BaHUs

1.12

[POBO/IUTH KOCBEHHbIE M3MepeHHs1 (U3MUeCKUX BeJIMUKH: IJIaHUPOBaTh
3MepeHUsi, COOUpaTh SKCIIePUMEHTAIbHYIO YCTAaHOBKY M BBITOJHSTh
3MepeHys], C1efysl IIpeJ/I0’KeHHOU NHCTPYKLIMY, BBIUMC/IATh 3HaUeHUe
Be/IMYMHBI M aHa/IM3UPOBATh [10JyUyeHHbIe pe3ysbTaThl C YUYETOM 3a/,aHHOU
[OrpeLHOCTH U3MepeHUN

1.13

CcoO/TroiaTh TIpaBU/la TEXHUKK 0€3011aCHOCTH TP paboTe ¢ 1TabopaTopHbLIM
0OOpy0BaHUEM

1.14

pa3/vyaTth OCHOBHBIE MPH3HAKU U3YUYEeHHbIX (PU3MUeCKUX MOJeei:
MaTeprabHasi TOUKa, abCOMIOTHO TBEP/O€ TeJI0, TOUEUHbI UCTOUYHHK CBETA,
jTy4, TOHKasl IMH3a, [JlaHeTapHasi MOJe/ib aTOMa, HyK/IOHHAsl MO/ie/lb aTOMHOTO

F/ipa

1.15

XapaKTepU30BaTh NIPUHIUITLI IeHCTBUS N3yUeHHBIX TIPUOOPOB U TeXHUYeCKUX
yCTPOMCTB C OTIOPOU Ha UX OMMCAHUSI, UCTIOJIb3Ys 3HAHUS O CBOMCTBAxX
(br3nueCKUX sIBIeHHN U HeoOxoauMble (pr3nuecKre 3aKOHOMEPHOCTH

1.16

ICIT0/Tb30BATh CXEMbI U CXeMaTHUHbIe PUCYHKU U3YUEHHBIX TEXHUUECKUX
yCTPOVCTB, U3MEPUTE/ILHBIX TIPUOOPOB U TEXHOIOTHUECKUX TIPOLIECCOB MPH
perieHrur yueOHO-TIpaKTHUeCKUX 3a/jau, ONITUYEeCKHUE CXEeMBI /IJIs1 TIOCTPOEHHS
11300pa’keHHH B TUIOCKOM 3epKajie ¥ coOHparoIriei mmH3e

1.17

MPUBOAWTD TIPUMeEPHI (HaXOAUTh HH(OPMAIIHIO O PUMepax) MPaKTUYeCKOTo
MCTI0/Tb30BaHUs (pr3rUeCKUX 3HaHWI B TIOBCEJHEBHOM yKU3HU A1 06ecrieueHust
Oe3oracHOCTY TIPH 0OpaltieH|H ¢ MPUOOpPaMu U TEXHUYeCKMMH yCTPONCTBaMHY,
COXpaHEeHUs 37I0POBbsI U COBMIOeHNSI HOPM KOJIOTHYeCKOT0 TOBeIeH!s B

OKpYy>KaroLLel cpese

1.18

OCYILIeCTB/ISATh OUCK UH(OPMaLMK (GU3UUECKOTO COAEep)KaHUsl B CETU
[1HTepHeT, CaMOCTOSITe/TbHO (POPMYJTUPYs TIOMCKOBBIN 3aripoc, HaXOAUTh MyTH
oripesiesieHUs] JOCTOBEPHOCTH T0/TyueHHOW MH(pOpMaLMi Ha OCHOBE
MMEFOIIMXCS 3HAHUU U [IOTIO/THUTE/IbHBIX NCTOYHUKOB

1.19

ICTI0/Tb30BATh TPH BBITIOJTHEHUH YUeOHbBIX 3a[JaHU HayUHO-TIOMY/ISIPHYO
jiiTeparypy (pu3nueckoro cojiep>KaHusl, ClipaBOUHbIe MaTepyaJsibl, PeCYpChl CETU
[IHTepHeT; B1aZeTh MpUéMaMU KOHCTIEKTUPOBAHUS TeKCTa, TIpeobpa3oBaHust
MH(pOPMALIK U3 OTHOM 3HAKOBOM CUCTEMbI B [IPYTYIO

1.20

CO31aBaTh coOCTBeHHbIe MMCEMEHHBIe U YCTHbIEe COO6H.[€HI/I${ Ha OCHOBe




IH(GOpPMALK U3 HeCKOTbKUX CTOYHUKOB (PU3UUECKOTO COZIepyKaHus, MyOIMuHO
Mpe/iCTaB/SATh Pe3y/IbTaTbl IPOEKTHOW WU UCC/Ie/]0BaTeTbCKOM JesITe/TbHOCTH,
[IpY 5TOM IPAMOTHO UCIT0/Ib30BaTh U3yUeHHbIN MOHATUMHBIN anrapar
113yyaeMoro paszesna (U3MKU U COTPOBOXK/aTh BBICTYIIJIEHHUE Mpe3eHTaLue C
yIETOM 0COOEHHOCTel ayITUTOPUH CBEPCTHUKOB

1.21

[PY BBITIOJTHEHUH Y4eOHBIX TTPOEKTOB U UCC/IeJ0BaHUM (hr3UueCcKuX TpOLiecCoB
pacripezienisiTh 00513aHHOCTH B TPYTINE B COOTBETCTBUHM C TI0CTaBI€HHBIMU
BaZlauamMu, C/eJUTh 3a BbIMOJIHEHHEM T1/1aHa JeCTBUM U KOPPEKTUPOBATh ero,
Q/1eKBAaTHO Ol[eHWBaTh COOCTBEHHBIN BKJIa/| B 1eSIT€/TbHOCTh TPYIIIIbI,
BbICTPaMBaTb KOMMYHUKAaTUBHOE B3aUMOZECTBYE, TIPOSIB/ISIsi TOTOBHOCTh

pa3pelatb KOH(MIUKTbI




I[MTPOBEPAEMBIE OJIEMEHTBI COAEP)KAHWA

7 KIIACC

Kog,
paszena

Kop snemenTa

[TpoBepsieMble 3/1eMeHThI COJlePKaHus

®U3UKA 1 EE POJIb B TIO3HAHUU OKPYXXAFOIIIET'O MUPA

1.1

Du3rka — HayKd O Mpupoze. SIBneHust MpUpOALI. dusnyeckue
FIB/IEHVSA: MeXaHUYeCKHe, TeIlJIOBbIe, 3/IEKTpUUeCKre, MarHUTHhIE,
CBETOBLIE, 3BYKOBbIE

1.2

du3nueckre BeJMUrHbL. V3mMepeHUe (py3ruyeCcKUX BeTMUMH.
dusnueckre npubopsl. [TorpentHoCTs U3MepeHuH.
[Me>xnyHapoaHast cucTeMa eJUHML]

1.3

F.cTeCTBeHHOHAYYHBIM MeTO, TT03HaHWsI: HaO/ToeHue,
MOCTAaHOBKA HAyYHOTO BOTIPOCA, BHIBI)KEHNE THUTIOTe3,
BKCTIePUMEHT 10 TIPOBepKe TUToTe3, 00bsiCHeHe HabmoaeMoro
STBJTEHST

1.4

Onucanue QpU3NUeCcKuX sSIBJIEHUH C TIOMOLLBbIO MOJesei

1.5

[TpakTryeckue pabOTHI:

H#Par#t#l13MepeHre pacCTOSTHUM.

H#Par#it#l13mepeHne 06bEMa KUIKOCTH 1 TBEPJOTO Tesia.
H##Par###OnpeenieHre pa3sMepoB MaJsibIX TeJl.

i Par##H#l13mepeHre TeMniepaTypsl [IPU MIOMOLLU KUJKOCTHOTO
TepMOMeTpa U JlaTuMKa TeMIlepaTypbl

[TEPBOHAYAJIBHBIE CBEAEHNWA O CTPOEHMU BEIIIECTBA

.1

HiHPar###(CTpoeHre BeleCcTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mephl.
O11bIThI, JOKa3bIBatoL1e JUCKPETHOe CTPOeHye BelleCcTBa

.2

i Par##H# | BrokeHre yacTul] BerjectBa. CBsi3b CKOPOCTU
IBIDKEHUSI YaCTHLL C TeMIiepaTypoil. BpoyHOBCkoe nBM>XeHUe,

nuddysus

2.3

[B3aumogeiicTBre uacTUl] BelljeCTBa: MPUTSDKeHUe U OTTaTKWBaHUe

.4

HiHPar### ArperatHble COCTOSIHMS BeLeCTBa: CTPOEHHe ra3os,
PKUJIKOCTeH Y TBEPABIX (KPUCTa//IMUeCKuX) Tes. B3anMocBs3b
MeXX/ly CBOMCTBAMH BellleCTB B Pa3HbIX arperaTHbIX COCTOSIHUSIX U
X aTOMHO-MOJIEKYJISIPHBIM CTPOE€HHUEM

2.5

(OCo0eHHOCTH arperaTHbIX COCTOSTHUM BOJIBI

2.6

[[TpakTrueckue paboTHI:

Hi#HPar###O1jeHKa JuaMeTpa aToMa MeTOZ0M PsiZioB (C
11CT10/1b30BaHKeM (oTorpaduii).

HHH#Par###OnbITh TI0 HAO/IIOIEHUIO TETJIOBOTO PACIIUPeHMUs
rasos.

HHH#Par###OnbITh IO 00HAPYKEHHIO AeHCTBUS CH
MOJIEKYJIIPHOT'O [IPUTSKEHUS

[IBIDKEHVE 11 B3AMMOJENCTBUE TEJI

3.1

[MexaHHueCKoe ABIKeHHe. PABHOMEPHOE 1 HEPABHOMEPHOE
BIDKEHUEe

3.2

H##Par###CkopocTb. CpeHss CKOPOCTb IPY HepaBHOMEPHOM
NBYDKEHMU. PacuéT ryTH U BpeMeHU B KeHUs

3.3

fABneHue HUHEepLHU. 3akoH HWHepLHH. BBaHMOﬂeI‘;ICTBHe TeJ KdK




[TDUYMHA U3MEHEHHUS CKOPOCTH ABWIKEHUS TeJl. Macca Kak Mepa
I THEDTHOCTH TeJla

3.4

HHPar###I 1noTHoCTh BelljecTBa. CBsI3b IVIOTHOCTH C
KOJIUeCTBOM MOJIeKY/ B eluHULe 00bEéMa BelllecTBa

3.5

Crsia Kak XapaKTepuCTHKa B3auMO/IeiCTBUS TeJl

3.6

Cuiia ynpyroctu v 3akoH I'yka. Mi3MepeHue Cujibl C IIOMOLLBIO
[IMHaMOMeTpa

3.7

HAHP ar### ABneHre TAroTeHNd U cria TsokecTu. Cuiia TSDKeCTH Ha
npyrux niaHetax. Bec Tena. HeBecomocTb

3.8

Cuita TpeHus. TpeHue CKOJIbKeHUs U TpeHUe 10Kosi. TpeHue B
[IPUPOJe U TeXHUKe

3.9

H#Parft##Cio)keHUe CWJ1, HallpaBJ/IeHHBIX 110 OJHOW MIPSIMOM.
PaBHOZIEMCTBYIOIIIAST CUJT

3.10

[TpakTHueckue paboThI:

OripefiesieHrie CKOPOCTU PAaBHOMEPHOTO JIBMKeHHs (I1apyKa B
DKHIKOCTH, MOZe/IA 3JIEKTPUUeCKOTO aBTOMOOWJIS U TaK Jiasiee).
OrpenenieHre cpefjHeii CKOPOCTH CKOJIbXeHHsI OpycKa nimm
[IapyKa 10 HaKJIOHHOM TI0CcKoCTH. Otipe/iesieHre TJI0OTHOCTU
TBEp0ro Tena. OMbITh, EMOHCTPHPYIOLIe 3aBUCMOCTh
pacTsokeHus (fehopMalin) MPY>KUHBI OT TIPUJIOYKEHHOHN CHJIBL.
OTBITEI, IEMOHCTPUPYIOLIYE 3aBUCUMOCTb CHJIbI TPEHUS
(CKOJTB>KEHUSI OT Beca Tejla M XapaKTepa COMPUKACAIOIINXCS
MoBepXHOCTeM

3.11

Dusnyeckue siBIeHYs B IPUPO/ie: IPUMepbI ABW)KEHUS C
Pa3/TMYHBIMUA CKOPOCTSIMU B >)KUBOW U HE)KHMBOM TIPUPOJeE,
eliCTBYe CUJ/Ibl TPEHHS B TIPUPOJiE U TEXHUKE

3.12

TexHWYecKHe yCTPOMCTBA: JUHAMOMETD, TIOALLUITHUKH

MTABJIEHME TBEPIBIX TEJI, )KUIKOCTE 1 TA30B

[TaBieHre TBEpOro Tema. CriocoObl yMeHbIIeHNs ¥ yBeTMYeHHUsT

4.1
[laBIeHUst
1 o /TaB/ieHMe Ta3a. 3aBUCUMOCTD JIaBJIeHus ra3a oT 00bEéMa,
TemMIieparypbl
3 [Tepenaua faBieHUs TBEPABIMYU TeJlaMU, )XUAKOCTSMU U ra3aMH.
) 3akoH [Tackans. [ITHeBMaTHueCcKue MalllvHbI
3aBUCHMOCTB [JaB/IeHUST )KUAKOCTH OT TTyOHHBI.
4.4 [apocTaTryeckuii napagokc. CooObljarolyecs: CoCy/bl.
['MapaBIuecKre MexaHU3Mbl
ATMoc(epa 3emnu 1 atMocepHoe JaBreHue. [IpruumHbI
5 CyIIleCTBOBAHUS BO3AYIITHOW 000/10uku 3eMn. OmbIT
) Toppuuenu. 3aBUCUMOCTb aTMOC(HEPHOT0 /1aB/IeHUsI OT BbICOThI
Ha/l ypPOBHEM MOpSI
16 [i3mepenue atmochepHoro AaBneHus. [IpubopsI A5 ©3MepeHust
' aTMOC(epHOTo JjaB/ieHus
7 /TeiicTBYe )KMIKOCTH U ra3a Ha MOrPy’KEHHOE B HUX TeJIO.
) BriTankuBaroiias (apxuMejoBa) cuia. 3aKoH Apxumesa
4.8 [[1aBanue Tes. BosgyxorniaBanue
9 [TpakTryeckue pabOTHI:

MCCHGAOB&IHI/IE 3dBHMCHUMOCTH BeCa TeJjia B BO/Jie OT 00BbéMa




MOrPY>KEHHOM B )XUJKOCTb yacTy Tesa. OnpeseneHve
BLITaTKHMBAOIIe CU/IbI, IeMCTBYIOLLel Ha Teso, TIOTPYKEHHOe B
pKUKOCTh. [IpoBepKa He3aBUCMMOCTH BbITa/IKUBAIOLLel CUIIbI,
eliCTBYIOIIIEl Ha TeJlo B )KUAKOCTH, OT Macchl Tesia. OMbIThI,
1eMOHCTPUPYIOLLMe 3aBUCUMOCTD BbITA/IKMBAOLL[el CHJIbI,
TelCTBYIOIIEN Ha TeJIO B )KUJKOCTH, OT 00bEMa TOTPY>KEHHOH B
PKUJKOCTh UaCTH TeJa U OT TVIOTHOCTU XKUJKOCTH.
[KoHCTpyrpOBaHMe apeoMeTpa UM KOHCTPYHMPOBaHUe JIOJKU U
oripe/iesieHre eé rpy30no04bEMHOCTH

Ddu3nyeckue siBJIeHYs B IPUPO/ie: BIUSHUE aTMOC(EPHOTo

4.10 o

TaB/IeHUsT Ha )KUBOW OpPraHU3M, TJlaBaHUe PbI0

TexHMUECKHMe YCTPOMCTBA: COOOIIIAIOIIMeCs COCY/bI, YCTPOHCTBO
4.11 BOZIOTIPOBO/IA, TUPaBIMUECKUH Mpecc, MaHOMeTp, bapoMeTp,

BLICOTOMED, TIOPILIHEBOW HAaCOC, apeoMeTp

PABOTA, MOIIIHO

CTb, DOHEPI'A

5.1

MexaHuueckast paboTa

5.2 MexaHuyeCcKasi MOLL{HOCTb
£ 3 [TpocThie MeXaHU3MBI: pbIuar, 610K, HaK/IOHHAS! TVIOCKOCTb.
[IpaBr/10 paBHOBECUSI pblyara
5.4 [TpriMeHeHHe TIpaBU/Ia paBHOBeCHs pbluara K 0JI0KY
c S «30/10TO€e TIPaBU/I0» MexaHUKU. KosdduiireHT rnosesHoro
) nelicTBUsI MeXaHU3MOB. [1IpoCThie MeXaHHU3MbI B OBITY U TEXHUKE
5.6 [ToTeHLMabHAs SHEPTUU TeJla, MOAHATOro Haj, 3eM/én
5.7 KuHeTHueckast sHeprus
> 58 [ToHas MeXaHWeCKast SHeprus. 3aKOH M3MeHeHUsI U COXPaHeHUs
MexaHUueCKOW SHepruu
[TpakTryeckue pabOTHI:
Hi#Par###OnpejeneHre paboThl CUJIbI TPEHUS TP PABHOMEPHOM
£ 9 FIBIDKEHMH Tesla 110 TOPU30HTAa/IbHOW NTOBEPXHOCTH. I/ICCHQ,E‘[JOBaHI/Ie
yC/TOBUM paBHOBecus peiuara. Mamepenue KII/] HaKJIOHHOM
[I0CKOCTU. VI3yueHre 3akOHa COXpaHeHHsI MeXaHU4ye CKOU
BHepryuv
5.10 (Du3rueckue sB/IeHUs B IIPUPOZE: pblyary B Tejie YejoBeKa
£ 11 TexHUUYeCKUe YCTPOMCTBA: pblyar, MOABUKHBIN U HETOABUKHBIM
' 0;10KM, HAK/IOHHASI TVIOCKOCTh, TIPOCThIE MEXAHH3MBI B OBITY
8 KJIACC
Kopn,
paagema Kop snemenra [IpoBepsiemble 3/1eMeHTBI COLepKaHUs
TEITVIOBBIE ABJIEHUA
(OCHOBHBIE MOJIOKEeHHST MOJIEKY/ISIPHO-KUHETUUEe CKOU Teopyur
6.1 CTpoeHMs BelllecTBa. Macca 1 pasmepbl MosieKysl. OnbIThI,
[0 TBeP>KatoIe OCHOBHbIE TTOJIOKEeHUSs
6 MOJIEKY/IIPHOKUHETUUe CKOM TeOpUn
6.2 Mozenu TBEPZAOTO, )KUIAKOTO ¥ ra3000pa3HOro COCTOSTHUM
BelljecTBa. Kpucraminyeckue v amopgHsble Tesa
6.3 OOBsiCHEHHE CBONCTB Ta30B, XKUIKOCTEeH U TBEP/IBIX Tel Ha

OCHOBe TT0JIOKeHUI MOJIEKY/ISIPHOKMHe THUe CKOU TeOpUH




6.4

CMaunBaHUe U KallnJI/IApHbIE SABJI€HUS

6.5

TeryioBoe paciivpeHye U CxKaTue

6.6

Temrnieparypa. CBsi3b TeMIiepaTypbl CO CKOPOCTBIO TeIJIOBOI'O
[IBIDKEHUS] YaCTHL]

6.7

BHyTpeHHs1st sHeprust. CriocoObl M3MeHeHHs! BHyTPeHHe!
BHEpPIr'Uy: TeIuionepe/iaua U coBepliieHre paboThl

6.8

Bub1 Ternuionepesadyn: TerionpoOBOAHOCTb, KOHBEKIUS,
3TyueHue

6.9

[Ko1ueCcTBO TEIJIOTHL. Y,ELEJILHaH TEIVIOEMKOCTh BeleCTBa

6.10

TerrooO6MeH U TeIJIoBoe paBHOBeCHe. YpaBHEHHE TeIJIOBOTO
OanaHca

6.11

[1n1aBieHVe ¥ OTBep/leBaHUe KPUCTa//INUeCKUX BelljeCTB.
YnenbHas TerioTa njiaB/ieHUsT

6.12

[Tapoobpa3oBaHue 1 KoHAeHcarys. Vicrapenue. Kurenue.
YnenbHast Teruiota mapoobpa3oBaHusi. 3aBUCUMOCTD
TeMIiepaTypbl KUTIeHUs1 OT aTMOC(EpPHOro JaB/ieHust

6.13

B/1a)KHOCTB BO3yXa

6.14

(OHeprus TOM/MBa. YiefbHasi TeryioTa CropaHusi

6.15

[TpuHIMITEI paboThI TeTIoBBIX ABUraTeseit KI1/I TermoBoro
nBurartesisi. TeroBble JBUraTe/M U 3allldTa OKpY>Karollel cpefibl

6.16

3akOH COXpaHeHUs! U MpeBpallieHUs SHEPrUU B TEIJIOBbIX
[polLieccax

6.17

[IpakTHYecKre paboThI:

#H#Par###OTBITEI 110 00HAPY>KEHHIO AeMCTBUS CHT
MOJIEKY/IIPHOT'O TIPUTSKEHUS.

#Hi#HPar###ONBITHI TI0 BhIpAI[MBAaHKIO KPUCTA//IOB TTIOBapeHHOU
CO/IM WM caxapa.

#H#Par###OTIBITEI 110 HAO/IIOeHUIO TEeIJIOBOTO PaCIIUpPeHus
ra30B, )KUJKOCTeN U TBEPABIX TeJl.

#H#Par###OmnpenesieHre faB/ieHUs Bo3AyXa B Oa/i/ioHe IIIpHIia.
H#H#Par###OIBITHI, JeMOHCTPUPYIOLLUe 3aBUCUMOCTD [laBJ/IeHus
BO3/yXa OT ero 06bEMa 1 HarpeBaHUsI WA OXJIaXK/eHUS.
#H#Par###] I poBepka runoressl TMHEWHOM 3aBUCUMOCTH [/TUHBI
CTO/IOMKA >KUJKOCTH B TEPMOMETPHUUYECKOM TPyOKe OT
TeMIieparypsbl.

#Hi#Par###HabnroneHre n3MeHeHUsI BHYTPeHHel SHepruM Teja B
pe3ysibTaTe Terionepesay U paboThl BHEIITHUX CHJL.
#H#Par##liccienoBanye siBJieHUs TersiooOMeHa Tipy
CMeIMBaHWU XOJIOAHOW Y TOpsiuei BOJBI.

i PartH##OrnpejesieHre KOIMYeCTBa TEeIJIOThI, MOJy4YeHHOT 0
BOZIOH MPU TETUI00OMeHe C HarpeThIM MeTaslTiue CKUM
[MJTUHIPOM.

Hi#HPar###OnpeiesieHre yae/JbHOW TeMJIOEMKOCTH BellleCTBa.
HiH#Par###l/1ccienoBadue TipoLiecca UCTrapeHus.
Hi#HPar###OnpeiesieHe OTHOCUTE/TbHOM BIQXKHOCTU BO3[yXa.
HiHPar###OnpeesieHye yae/JbHOW TeTIOTHI I/1aB/IeHUs JIbJa.

6.18

Du3nueckue siBieHUs B TIPUPO/e: TIOBePXHOCTHOE HaTsKeHUe U
Kary/IsipHbIe sIBJIeHUs1 B TIPUPO/ie, KPUCTAJIIbI B TIPUPOJE,
p3nyuenre CosiHIIa, 3aMep3aHre BOJ0EMOB, MOPCKHe OpH3bI;
0Opa3oBaHUe POCHI, TYMaHa, UHesi, CHeTa.




6.19

TexHMueCKHe yCTPOUCTBA: KalW/UISpbl, IPUMepbl UCIIO/Ib30BaHUS
KPUCTAJIIOB, YKUIKOCTHBIN TEPMOMETP, [JaTUMK TeMIepaTyphl,
TepMOC, CUCTeMa OTOIIeHHs JOMOB, TUTPOMeTPBI, ICUXPOMETP,
rmapoBasi TypOMHa, ABUraTe/lb BHyTPEHHEro CropaHusl.

O/IEKTPUYECKUE 1 MATTHUTHBIE ABJIEHUA

7.1 (DekTpu3anus Tes. [IBa poza 3/1eKTpUYeCcKuX 3apsiJoB
B3aumo/elicTBYe 3apsbKeHHbIX Tesl. 3aKoH KysoHa (3aBUCMMOCTh
7.2 CUJIbI B3aUMO/EMCTBUS 3apsyKeHHBIX TeJl OT BeJIMUMHBI 3apsiZioB U
PaCCTOSTHUSL MEXAY Te/laMK)
[DnekTpuyeckoe rose. Hanpsyk8HHOCTD 371eKTPUYeCKOro I0JIs.
7.3 [ [pyHLMIT CyTIepro3ULIMY 3/IeKTPUYeCKUX IoJel (Ha
KaueCTBEHHOM YPOBHeE)
HocuTtenu aneKTpuyeCckux 3apsioB. JleMeHTapHbIN
7.4 byleKTpruueckuii 3apsii. CTpoeHue atroMma. [IpoBOJHUKM U
TUS/1EKTPUKU
7.5 3aKOH COXpaHEeHHs 3/IeKTPUYECKOro 3apsiia
7 6 (DnekTpruyecKry TOK. YCJIOBUS CyLleCTBOBaHHS 3/IeKTPHUUECKOro
) Toka. VICTOUHHMKM MTOCTOSIHHOTO TOKA
7 o /TeliCTBYS /IEKTPUYECKOI0 TOKa (TeIyioBoe, XUMHUYECKOe,
) MarHUTHOE). JIeKTPUYeCKHUM TOK B JKUJKOCTSIX U ra3ax
7.8 ODnekTpuyeckas Liernb. Cula ToKa. J/eKTpUyecKoe HarpsiKeHue
7 9 (CorpoTyB/IeHre TIPOBOAHUKA. Y/iellbHOe COIPOTHBIIeHHE
BelecTBa
7.10 3akoH OMa /151 ydyacTKa Lenu
7.11 [TocenoBaTesibHOE Y TTapasijie/lbHOe COeJUHeHUe NIPOBOJHUKOB
7 12 PaboTa ¥ MOIIIHOCTH 3/IEKTPUUECKOTO TOKA. 3aKOH JIKoyrist —
UleHrja
713 (DrieKTpUuecKye LIeMy U oTpeOuTe N 37eKTpruueCKol SHePriu B
OeiTy. KopoTKoe 3aMbikaHue
7.14 [TocTosiHHBIe MarHUTHI. B3armo/elicTBIE TTOCTOSIHHBIX MarHUTOB
715 [MarauTHOe mosie. MarHUTHOe 1oJie 3eM/IM U ero 3HaueHue it
) PKU3HU Ha 3emiie
716 OribIT OpcTesa. MarHUTHOE 110J1e 3/IeEKTPAYeCKOro TOKaA.
[[pumMeHeHMe 3/IeKTPOMarHUTOB B TEXHUKE
/TeificTBMe MarHUTHOTO T0JIS1 HA MPOBOJHUK C TOKOM.
7 17 BHGKTpO,ELBI/IFaTeJH:UHOCTOHHHOFO TOKa. MC]}OHBBOB&HHE
D/IEKTPOJBUraresiel B TEXHUUeCKUX YCTPOMCTBAX U Ha
TPaHCIIOpTe
718 OnbiTel @apages. SABneHue 5/1eKTPOMarHUTHON MHAYKLWH.
[ IpaBusio JleHua
[DekrporeHeparop. CriocoObl MOTyYeHHs 37IEKTPUUE CKOH
7.19 bHePruu. DJIeKTPOCTAHL[UM Ha BO30OHOB/ISIEMBIX UCTOUHHKAX
OHEpryur
[IpakTUueckye pabOTHI:
OMBITHI 10 HAOJTIOIEHUIO 37IEKTPU3AIUU TeJl MHAYKIUeH U TpU
7.20 COMPUKOCHOBEHUH.

lccnemoBaHue EHCTBUS /IEKTPUYECKOTO T0/1s1 Ha TIPOBOAHUKU U
T13/1eKTPUKU.




Oopka u rpoBepKa paboThI TEKTPUUECKOH LT MOCTOSTHHOTO
OKa.

3MepeHHre U peryjMpoBaHue CUIIbI TOKA.

3MepeHUe U pery/IMpoBaHUe HarlpsKeHUsI.

liccnenoBaHre 3aBUCMMOCTH CUJ/IbI TOKA, UAYILIETO uepe3
pe3uCTop, OT COTPOTHB/IEHUS Pe3UCTOpa U HallpshKeHUs Ha
pe3ucTope.

OnbIThI, IEMOHCTPUPYIOLLIKE 3aBUCUMOCTh 3/IEKTPUUECKOTO
COMPOTUBJIEHUS] IPOBOJHUKA OT €r0 JJIMHBI, TJIOaAN
[I0TIePEeYHOr0 CeUeHusl U Marepuara.

[TpoBepka rpaBu/ia C0XKeHUs1 HalpsKeHUU NPy
[10C/ieloBaTe/IbHOM COe/IMHEeHUU /IByX pe3ucTopoB. [IpoBepka
MpaBuJia [i/Is1 CUJIbl TOKA MPU MapasuieJibHOM COeJMHeHU!
pe3uctopoB. OrnpeseneHye paboThl 37IeKTPUUECKOTO TOKa,
payLero yepes pesucrop. OnpesesieHre MOIHOCTH
H/IEKTPUUECKOTO TOKA, BbIZle/isieMoi Ha pe3ucTope. ViccienoBaHue
3aBUCUMOCTH CWIbI TOKA, UAYIIEro uepes JaMIouKy, OT
HarnpsbkeHYst Ha Held. Onpenenenue KIT/I HarpeBarerns.
liccnenoBaHre MarHUTHOTO B3aWMOZENCTBUS MOCTOSHHBIX
MarHuToB. V3ydyeHrie MarHUTHOTO T10J151 TIOCTOSTHHBIX MarHUTOB
Npy X 00beIMHEHUU U pa3ziesieHnu. ViccnenoBaHue JeiCTBUS
H/IEKTPUUECKOT0 TOKa Ha MarHUTHYO CTPe/Ky. OMbIThI,
1IeMOHCTPHUPYHOILME 3aBUCUMOCTb CUJIbI B3aUMO/eHCTBUS
KaTyIIKK C TOKOM U MarHUTa OT CUJ/Ibl TOKA Y HalpaB/ieH!s TOKa B
KaTyllKe. V3yyeHue 1eliCTBUSI MAarHUTHOTO T0JISI Ha MPOBOJHUK C
TokoM. KoHCTpyrpoBaHue U u3yueHue paboThl
biiekrpoasuraress. Mismepenue KI1/] snekTpoaBurareibHOM
yCTaHOBKH. OTBITHI 110 UCC/IEI0BaHUIO SIBJIEHUS
H/IEKTPOMarHUTHOW MHAYKIMW: UCC/IeJ0BaHe U3MEeHeHUN
BHauUeHWs U HarlpaB/ieHUs] MUHAYKLIMOHHOTO TOKa

Du3rueckue siBJIeHUs1 B TIPUPOJE: S/eKTPUUYeCKUe sIBJIeHUs B
aTMocdepe, 371eKTPUYeCTBO JKUBBIX OPraHU3MOB, MarHUTHOE

721 rose 3emiu, Apetid MoH0COB, PO/ib MAaTHUTHOTO TIOJIS /1J1S1 XKU3HU
Ha 3emJie, MOJIAPHOe CUsTHHE
TexHUueCKue yCTPOMCTBA: 31€KTPOCKOI, aMIiepMeTp, BOJILTMET],
peocTat, CYETUMK 3/IEKTPUUECKOM SHEPrHH,

7 99 B/IEKTPOOCBETUTE IbHBIE TTPUOOPHI, HarpeBaTe/IbHbIe

H/1eKTPOIIPUOOPHI (TIPHUMephI), 3IeKTPUUeCKre MpejoXpPaHUuTeNH,
H/IEKTPOMAarHuT, 31eKTPOABUraTe b TIOCTOSTHHOTO TOKA, TeHepaTop
[TOCTOSTHHOT'O TOKa

9 KJIACC
Koz Kopn ssiemenTa [IpoBepsieMble 371eMeHThI COZlepyKaHUs
pasgena
MEXAHWYECKUE ABJIEHUA
51 INIEX{fl.HI/IlIeCKOE IBkeHre. MatepuasnbHas Touka. Cucrema
8 0TCUeTa
8.2 (OTHOCUTEIBHOCTb MeXaHUYeCKOT0O JBUKeHUS
8.3 [PaBHOMepHOe MpsSIMOJIMHEeHOe IBU)KEeHUe




#Ht#Par###HepaBHOMepHOe npsiMosHelHoe JBrbkeHne. CpeiHss

B4 1 MTHOBEeHHasi CKOPOCTb TeJla [P HePaBHOMEDPHOM [IBVKEHUH

8.5 YckopeHue. PaBHOYCKOpeHHOe MPSIMOJIMHENHOe JBYKEeHHe

8.6 i Par###CpobogHoe nazenue. OnbIThl amunes
Hi#Par###PaBHOMepHOe [BHKeHUe 10 OKPY>KHOCTU. [lepuog u

8.7 yacToTa obpaieHys. JIuHeliHasi U yI7ioBasi CKOPOCTH.
[[eHTpOCTpeMUTE/IbLHOE YCKOpeHue

8.8 [TepBhbIii 3ak0H HbroTOHA

8.9 Bropoii 3akoH HeroToHa

8.10 TpeTuti 3akoH HbtoTOHA

8.11 P ar##H#1 [pUHLUI CyTIepIio3ULIMU CUJT

8.12 Cuna yripyroctu. 3akoH ['yka

813 P ar##H#Crila TpeHUs: Cujla TPeHUs CKOJIbXXeHHUs, CUJla TPeHUs
[TOKOS1, IPyTHe BU/bI TPEHUS

5 14 HA#Par###Cuiia TsSoKeCTH Y 3aKOH BCEMUPHOTO TATOTeHUS.

’ YckopeHre cBOOOJHOTO TIaZIeHUsT

815 /IBrokeHue rutaHeT BOKpyr CosHua. IlepBas kocmuyeckas
CKOpoCTb. HeBeCcOMOCTH U meperpysku

8.16 PaBHOBeCHe MaTepuabHOW TOUKU. AGCOTIOTHO TBEPZOE Teso

517 HiHtPar##H#PaBHOBeCHe TBEPOro TeJla C 3aKPeryieHHON 0ChI0
BpaiieHus. MoMeHT cuiibl. LIeHTp TskecTu

8.18 MImmiynibe Tesa. IsMeHeHue umIlysibca. IMITyibC CUJBI

8.19 3aKOH COXpaHeHUs UMITy/IbCa

8.20 HH#Par###PeakTUBHOe [BIDKEHHE

8.21 [Mexannueckast paboTa ¥ MOLTHOCTb

870 PaboTa Cusl TSDKECTH, YTIPYTOCTH, TpeHUst. CBs3b SHEPrUU U

' paboTHI

873 [ToTeHLManbHAs SHEPrus Tea, MOAHATOrO Haj TOBEPXHOCTHIO
Semin

8.24 [ToTeHIMaMbHAast SHEPT ST CXKATON TIPYKUHBI

875 H#Par###KrHeTnueckas sHeprus. Teopema 0 KUHETUUYe CKOU
OHepruv

8.26 H#HPar####3akoH COXpaHeHUs] MeXxaHWue CKOU SHepruu
[TpakTHueckue paboThI:
OripefesieHre cpefiHeli CKOPOCTH CKOJIbXeHHsT OpyCKa Uin
IBYDKEHUS 11apyKa M0 HaK/IOHHOM myiockocTy. OnpefiesieHne
yCKOpeHUs TeJla IPY PaBHOYCKOPEHHOM /IBMJKeHUU 110 HaK/IOHHOU
[/I0CKOCTH.
l1ccnesoBaHye 3aBUCMMOCTH IIyTU OT BpeMeHU IIpU
paBHOYCKOPEHHOM /IBI)KeHHH 0e3 Haua/bHOW CKOPOCTH.

8.27 [IpoBepKa TUIoTe3bl: eC/IM IPY PaBHOYCKOPEHHOM /IBIKeHHUH 0e3

Haya/TbHOM CKOPOCTHU TTYTH OTHOCSTCS KaK Psifi HeUETHBIX UKCe,
TO COOTBETCTBYIOII[ME IPOMEKYTKU BPeMeHH! OZJMHAKOBHI.
lcciieoBaHre 3aBUCUMOCTU CHJIbI TPEHUSI CKOJIb)KEHHsI OT CUJTbI
HOpMaJIbHOTO JlaBieHus. OripesiesieHre Ko3(uiirieHTa TpeHuUs
CKosibkeHus1. Oripe/iesieHue KECTKOCTU NPYKUHBI. OripefesieHe
pabOoThI CHJTbI TPEHUS IPH PAaBHOMEPHOM /IBW)KEHUH TeJia I10
rOpMU30HTAIbHOM MoBepxXHOCTU. OnipesiesieHre paboThl CUJTBI




YTIPYTOCTH TIPH MObEMe IPy3a C UCTI0/Ib30BaHHEM
HeroZBIKHOTO U MOJBWKHOIO G/I0KOB

8.28

du3nuecKue siBIeHNS B TIPUPO/IE: TIPUIMBBI M OT/IUBBI, IBM)KEHHE
nyiaHeT CO/IHEUHOW CHCTeMbl, peaKTUBHOE JIBWKeHHe >KHUBbIX
OpPraHU3MOB

8.29

TexHMUeCKMe yCTPOMCTBA: CIIUJOMETD, AaTUYMKH MOI0XKEHHUS,
PACCTOSIHUSL U yCKOPEHUSs1, PAKeThI

MEXAHNYECKUNE

KOJIEBAHUA 11 BOJIHBI

0.1

[KonebarenbHoe ABKeHHe. OCHOBHBIE XapaKTePUCTHKH
KosilebaHUii: TIepro/, YacToTa, aMIUIUTY/a

0.2

[MaTremaTrueCckuii ¥ NPY>KUHHBIN MasaTHUKU. [IpeBparjeHue
BHEPrUH MpH KojieGaTe/IbHOM JBUKEHUU

0.3

BaTyxatorue KonebaHust. BeIHy>KieHHbIe KoniebaHust. Pe3oHaHC

0.4

[MexaHnnueckue BosiHbl. CBOKCTBA MeXaHUYeCKUX BOJTH.
[Tpoi0/ibHBIE U TTOTIepeyHble BOJIHBL. []/IMHa BOIHBI U CKOPOCTh eé
pacripocTpaHeHusi. MexaHuyecKkye BOJIHBI B TBEPLOM Tejle,
CeriCMUYeCKUe BOTHbI

0.5

3BYK. [ DOMKOCTB M BbICOTa 3ByKa. OTpakeHre 3ByKa

0.6

l1H(pa3ByK U yIbTPa3BykK

0.7

[TpakTrueckue paboThI:

OrnpeiesieHye YaCTOThI U TIepro/ia KojiebaHui MaTeMaTUueCKOro
MasiTHUKA.

Omnpe/iesieHre YaCTOThI U TIepro/ia KojiebaHU MPY>KUHHOTO
MasiTHUKa

lcciemoBaHye 3aBUCUMOCTH TIepro/ia KojiebaHuH Mo/IBeIleHHOTO
K HUTH Py3a OT JJIMHbI HUTH. VIcciejoBaHue 3aBUCUMOCTH
nmeprozia KojebaHWi TIPY)KUHHOTO MasiTHUKA OT MAcCChI Tpy3a.
[TpoBepka He3aBUCUMOCTH Tiepro/ia KojiebaHuii rpy3a,
MO/JBEILIEHHOTO K HUTH, OT MacCChl IPy3a U >KECTKOCTHU TMPYKUHBI.
l13mepeHMe yckopeHUsi CBOOOJHOTO TMajieHust

0.8

Du3nueckue sIBJIeHUs B IPUPOZE: BOCIIPUSITHE 3BYKOB
PKMBOTHBIMU, 3eMJIeTpsICeHUe, CelicCMUUeCKre BOJIHbI, IyHaMU, 3X0

0.9

TexHMUECKHe YCTPOMCTBA: 3XO0JI0T, UCTIO/Ib30BaHKe Y/IbTPa3ByKa B
OBITY 1 TEXHUKE

10

OJIEKTPOMAT'HUTHOE I1IOJIE 11 SJIEKTPOMATI'HUTHBIE BOJIHBI

10.1

[D1eKTpoMarHuTHoOe 1oJjie. JeKTpoMarHuTHbIe Bo/HbL. CBOMCTBa
H/IEKTPOMAarHUTHBIX BOJTH

10.2

[1Kasia 5/IeKTPOMarHUTHBIX BOJTH

10.3

[DnekTpoMarHvTHas ripupoga cseta. CKopocTh cBeTa. Bo/HOBbIE
CBOMCTBA CBeTa

10.4

[IpakTHUeckre pabOThI:
[13yueHre CBOMCTB 3/IEKTPOMArHUTHBIX BOJIH C TIOMOLIIbHO
MOOUTEHOTO TeiedoHa

10.5

(Du3uuecKue siBJIeHNs B IpUpo/e: 6rooruyeckoe elicTBre
BU/IMMOTO, Y/IbTPa(rOIeTOBOTO U PeHTTeHOBCKOTO U3/TyueHU

10.6

TexHMUeCKHe yCTPOMCTBA: UCTIOIb30BaHKe 37IeKTPOMarHUTHBIX
BOJIH /111 COTOBOM CBSI31

11

CBETOBBIE ABJIEHUA




11.1

JTyueBasi Mofiesib cBeTa. ICTOUHUKY CBeTa

11.2 [IpsiMonMHeliHOe pacripoCTpaHeHue CBeTa

11.3 OTpakeHue ceta. [I110CKoe 3epKasio. 3aKOH OTpaKeHUs CBeTa

114 [TpesiomieHne cBeTa. 3aKOH IpesiomsieHUs cBeTa. [ToyHoe
BHYTPEHHee OTpa’keHUe CBeTa

11.5 JTH3a. Xo/ ayueld B TMH3e

11.6 OnTryeckas cucTeMa ¢oToanrapara, MUKpOCKOIa 1 Tejieckorna

11.7 [71a3 Kak ornTrueckasi cucteMma. biIi30pyKOCTh U [JaTibHO30PKOCTh

118 Pa3yioxxeHue 6enoro cBera B crieKTp. OnbIThl Hbl0TOHA.

’ (C/10’)KeHVe CIleKTpasibHbIX LIBeToB. Jlucrnepcus ceeta

[TpakTUyeckue paboTHI:
HH#Par####l1ccnenoBadHve 3aBUCMMOCTH yIVia OTPayKeHUs
CBETOBOIO JIyya OT yIvia NafZleHusl.
Hi#Par##tl13yueHre XapaKTepHUCTHK W300pakeHUs ITpeiMeTa B
[JIOCKOM 3epKaJie.
HH#Par####l1ccnenoBadre 3aBUCMMOCTH YIVia TIPEJIOMIIEHUS

119 CBETOBOTO Jiyya OT yI/la MaZleHus1 Ha TPaHuLie «BO3AYX — CTEKJIO».

' HHi#Par###I lomyueHre n300paykeHHH C TIOMOIIBIO coOMparoIei

JTUH3bI.
HiHtPar##H#Onpesesienre (HOKyCHOTO paCCTOSIHUSI M OTTTAYe CKOH
CU/TbI COOMPpATOIIIel JIMH3HI.
Hi#Par###OTIBITHI 110 Pa3/IOyKeHHI0 0e/10ro CBeTa B CTIEKTP.
P ar##H##OIBITBI 110 BOCIIPUATHIO L{BeTa IpeMeTOB IIpY UX
HaOJTF0IeHUH uepe3 [[BeTOBbIe (PH/IBTPEI
Dusnueckue sBeHUsA B rpupoze: 3atMeHus CosHua u JIyHel,

11.10 [[BETA TeJI, ONITUUECKHe siB/IeHHsI B aTMocdepe (LiBeT Heba,
pedpakiys, pagyra, MUpax)

1111 TexHUUeCKUe yCTPOUMCTBA: OUKH, TTePUCKOII, (hoToarirapar,
ONITUYECKHEe CBETOBO/bI

KBAHTOBBGIE ABJIEHUA

121 OnbiTel Pe3epdop/a u nyiaHeTapHas Mojie/b atoMa. Mojienb
atoma bopa

129 licriyckaHve v morionjeHue cBeta aToMoM. KBaHThl. JIuHeluaTbie
CTIEKTPBI

12.3 Pa/ii0akKTUBHOCTD. AJb(a, 6eTa- ¥ raMMa-u3mydeHust

194 (CTpoeHune aToMHOrO s/pa. Hyk/oHHas Mojiesib aTOMHOTO si/pa.
130TOITBI

175 PaguoakTyBHBIe TipeBpallenus. [lepros rnonypacnaza arTOMHbIX

12 qarep

126 I nepHbIe peak M. 3aKOHBI COXpaHeHMsl 3apsil0BOr0 U MaCCOBOIO
urces

12.7 (OHeprus CBsi3W aTOMHBIX sifiep. CBsi3b MacChl U SHEPTUU

128 PeflKuHH cuHTe3a U JeseHud saaep. VMictounvku sHepruu CosiHLa U
BBE3

129 ] nepHas sHepreTuKa. [lelicTBUe paZiMOAaKTUBHBIX U3/TyUyeHUH Ha
PKUBbIE OPraHU3MbI

1210 [TpakTUyeckue paboTHI:

HabsroieHe CIIOIIHBIX U TMHeHYaThIX CIIeKTPOB U3/TyUeHusl.




lcciiefoBaHre TPEKOB: U3MepeHre SHePrUU YaCTULIbI TI0
TOPMO3HOMY Ty TH (110 hoTorpadusim).
l13MepeHUe paii0aKTUBHOTO (hOHa

du3nyecKue siBJeHUs B IPUPOJie: eCTeCTBEHHbIM Pa/JUOAKTUBHbBIN
hoH, KOCMUUeCKHe JIyuH, paIM0aKTHBHOE H3/TyyeHre TIPUPOJHBIX

12.11 . .
MUHEpaJsioB, JeMCTBUe PaJM0aKTUBHBIX U3TyUeHUN Ha OpPraHu3m
uesioBeKa

15 12 TexHWUeCKKe yCTPOMCTBA: CIIEKTPOCKOI, UHWBUYaTbHbIN

NO3MMETP, KaMepa Bunbcona




I[TPOBEPAEMBIE HA OI'D I10 ®U3NKE TPEBOBAHHA K PE3YJIBTATAM OCBOEHUA
OCHOBHOI OBPA3OBATEJIEHOM ITPOI'PAMMBI OCHOBHOT'O OBIIET'O

OBPA3OBAHNA

Kog,
TIPOBEPSIEMOT0
TpeboBaHUs

[TpoBepsieMbie TpeOOBaHUS K MPEAMETHBIM pe3y/braTraM 6a30BOr0 YPOBHS
0CBOEHMsI 0CHOBHOM 00pa30BaTe/IbHOM IMPOrpaMMbl OCHOBHOTO 001Iiero
oOpa3oBanust Ha ocHoBe PT'OC

[ToHrmaHve pony (GY3UKK B HAYyUHOU KapTHHE MUpa; COPMUPOBaHHOCTh
(0a30BBIX Mpe/ICTaB/IEHUM O 3aKOHOMEPHOMW CBSI3U M TTI03HABAEMOCTH SIBJIEHUH
MpUPO/IbI, O POJIM SKCIIepUMeHTa B (hr3rKe, 0 crcTeMoobpasytoliieid posiu
(b13MKM B pa3BUTHUN eCTeCTBEHHBIX HayK, TEXHUKW W TEXHOJIOTHA, 00 SBOMTIOLUM
(br31ueCKHUX 3HAHUM U UX POJIU B 11€JIOCTHOW eCTeCTBEHHOHAYUYHOW KapTUHe
MIPa, O BK/IaJle POCCUMCKUX M 3apy0eKHBIX YUEHBIX-(DM3HUKOB B Pa3BUTHE
HayKH, 00bsiICHEeHHe TTPOLIeCCOB OKPY Karolllero MHUpa, Pa3BUTHE TEXHUKU U
TeXHOJIOTUM

3HaHMS 0 BUIaX MaTepuH (BeIeCTBO U 10JIe), 0 ABMXXeHUH Kak criocobe
CyIleCTBOBAHUS MaTepyu, 00 aTOMHO-MOJIEKY/ISIPHOW TeOPUN CTPOEHUST
Bell[eCTBa, O (M3UUeCKOM CYL[HOCTH sIBJIEHHUM TIPUPOAbI (MeXaHUueCKUX,
TEerIOBBIX, 37IEKTPOMAarHUTHBIX U KBAHTOBBIX); YMeHHe pa3/inyarh sSIBJIeHUs 110
OTMCAHUIO UX XapaKTepPHbIX CBOMCTB M Ha OCHOBE OIbITOB, IeMOHCTPUPYIOLLIUX
maHHOe (r3nuecKoe siBjieHUe; yMeHHe pacrio3HaBaTh MPOosiB/ieHUe W3yYeHHbIX
(b1i3MUeCcKUX sIBJIeHUN B OKPY’KarollleM MUpPe, BbIZie/isisi UX CyllleCTBeHHbIe
CBOMCTBA (TIPU3HAKH)

BasieHre 0CHOBaMH TIOHATHUMHOTO arrapara ¥ CMMBOIMUYECKOTO s13bIKa (PM3UKHU
11 MCTI0/Ib30BaHKe UX /IS pellleHus yueOHbIX 3a[ja4; yMeHUe XapaKTepu30BaTh
CBOMCTBA TeJl, (pr3UUeCKUe SIBJIEHUS U MPOLIeCChl, UCI0JIb3ys (PyHAaMeHTa bHble
1 SMIIMPUYECKHe 3aKOHBI

YMeHMe OnUChIBaTh HN3yUeHHEbIE CBOMCTBA TeJl U (I)I/IBI/I‘JECKI/IG ABJ/1€HUA,
11CITI0/Ib3YyA (bI/ISI/II—IECKI/Ie BeJIMUYNHBbI

BrazieHye 0CHOBaMU MeTOZ[0B HAayUHOT'0 MO3HaHUs C YUETOM COO/HoeHust
npaBws1 Oe30macHOro Tpyza: HabmogeHre GU3NUyeCcKUX sBJIeHUI:

yMeHHe CaMOCTOsITeIbHO COOMPAaTh SKCIIepUMeHTaIbHYI0 YCTaHOBKY U3 JaHHOTO
Habopa 000pyZOBaHKS 110 MHCTPYKLMH, ONMCHIBAaTh XO, OTIbITA W 3alMChIBAaTh €ro
pe3y/bTaThl, (POPMY/IMPOBaTh BbIBO/IbI;

MpoBe/ieHNe TIPSMbIX U KOCBEHHBIX U3MepeHUi (pM31UeCcKUX BeJIMYMH: YMeHUe
MIaHUPOBATh U3MepeHHsl, CAMOCTOSITeJTbHO COOMpaTh SKCIIePUMEHTa/IbHYHO
yCTaHOBKY 110 UHCTPYKL[MH, BEIUMC/IATE 3HAYeHHe BeJIMUMHBI M aHaIM3UPOBaTh
MO/TyueHHbIe Pe3y/IbTaThl C YYETOM 3a/]JaHHOM MOTPEIIHOCTH pe3y/ibTaToB
13MepeHnH;

MpoBeZleHre HeC/I0XKHbBIX 3KCIIePUMEHTAa/IbHBIX UCC/Ie[J0BaHMIM; CAMOCTOSITE/IbHO
coOMpaTh FKCIIePUMEHTAbHYI0 YCTaHOBKY M ITPOBOAWTH UCC/Ie/[OBaHKE TI0
MHCTPYKL[MH, [TPE/ICTaB/ISTh [OTy4YeHHbIe 3aBUCUMOCTH (PU3MUeCKMX BeJIMUKH B
BH/le TabML] ¥ TPaMKOB, YUUTHIBATh TIOTPEIITHOCTH, [1e/1aTh BHIBOABI 10
pe3y/bTaTaM UCC/leloBaHUs

[ToHrMaHVe XapaKTepHbIX CBOUCTB (pu3nueckux Mojiesieil (MarepuasbHas TOUKa,
QDCOMIOTHO TBEP0€ Tes0, MOZe/IM CTPOEHUS Ia30B, XUJKOCTel U TBEPABIX Tell,
ry1aHeTapHasi MOZie/ib aToMa, HyK/I0HHast MO/leJTb aTOMHOTO si/ipa) U yMeHre
MPUMEHSITb X ZJis1 00bsicCHeHUsl (hr3rUyeCcKUX TPOLieCCoB

YmeHMe 00BsICHATE (pri3ryecKye TIPOL[eCChl ¥ CBOMCTBA TeJl, B TOM UYKC/Ie U B
KOHTEKCTe CUTyaLUii IPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, B UaCTHOCTH,

BBIAB/IATH IPUYNMHHO-C/I€ACTBEHHbIE CBA3U U CTPOUTH 00BICHEHHUe C OHOpOﬁ Ha




3yueHHbIe CBOWMCTBA (PU3UUECKUX sIBJIeHNH, (pr3ruecKre 3aKOHbl,
3aKOHOMEPHOCTH Y MOZie/I’

YMeHMe peraTh pacuéTHble 3a/iauM (Ha 0a3e 2 — 3 ypaBHEHMIA), UCTIONB3YS
3aKOHBI U (pOPMYJIbI, CBsA3bIBaIOLIME (PU3MUeCKHe BeJIMYMHBI, B YaCTHOCTH,
3aryCblBaTh KpaTkoe YCI0BHe 3a/jaull, BbISB/ISATh HEJJOCTAIOLUe JaHHbIe,
BHIOMPATh 3aKOHBI U (hOpMYJIbl, HeOOXOAUMBIe /1Sl e pellleHNs], UCTI0/Ib30BaTh
CrIpaBOYHbIe [JaHHbIe, IPOBOAUTH PaCU€Thl U OL|eHUBATh PealMCTUYHOCTh
[OTyYeHHOI 0 3HaueHUs1 ()U3MUeCKOU BeJIMUMHBI; YMeHHe OIpefe/isiTh
pa3MepHOCTb (pr31UeCKOi BeJTMUMHbI, T0/yUeHHOM MPH pellieHUH 3a/jauut

YMeHMe XapaKTepu30BaTh ITPUHLIUIILI IeHCTBUSI TEXHUUECKHUX YCTPOMCTB, B TOM
uric/ie OBITOBBIX MPUOOPOB, Y TIPOMBIIIZIEHHBIX TEXHOJIOTHUECKUX TTPOL[ECCOB T10
X OTHMCAaHUIO, UCTIO/b3Ys 3HAHUSI O CBOMCTBAX (pM3nueCKUX sIBJIeHUN U
HeoOXoquMble (pr3rueCKre 3aKOHOMEPHOCTH

10

YMeHue 1CI0/1b30BaTh 3HAHUS O (PU3UUYeCKUX SIBJIEHUSIX B TIOBCEAHEBHOM YKU3HU
st obecrieueHyst 6e30MacHOCTH TIPY 0OpalljeHrnu C ObITOBBIMU TIPHOOpaMy 1
TeXHUUeCKUMH YCTPOUCTBaMM, COXpaHeHHsI 370POBbs U COOJIIOIeHUsT HOpM
HKOJIOTMYECKOT0 MOBe/IeHHs B OKPY)Kalollield cpejie; TOHUMaHue HeoOX0AMMOCTH
MpUMeHeHUsT JOCTY)KeHUM (PU3UKU U TeXHOJIOTUM /1Sl PALiMOHA/ILHOTO
MPUPOZOTIO/IE30BAHUS

11

OmnbIT 110KCKa, peoOpa3oBaHUs U MpeiCcTaB/ieHus HhopMaLy GrU3nueCcKoro
CoiepyKaHusi C UCI0JIb30BaHHeM UH(POPMAaLIMOHHO-KOMMYHUKaTUBHBIX
TeXHOJIOTHH; yMeHHe OlleHUBATh []0CTOBEPHOCTD MOTyUeHHOM UHhOpMaluM Ha
OCHOBEe UMEIOIIUXCSl 3HAaHUH U [IOTIONTHUTeTbHBIX UCTOUHUKOB; YMeHUe
MCII0/Ib30BaTh TP BBITIOJTHEHWH YUeOHBIX 3a/JaHUM HayuHO-TIOMY/ISIPHYHO
TuTeparypy (pu3nueckoro cojiep>kaHusl, ClipaBOUHbIe MaTepualibl, PeCypChl CETU
l1HTepHeT; BiaZieHre 6a30BbIMU HaBbIKaMM Mpeobpa3oBaHusi MH(GoOpMaIvu 13
OTHOM 3HAKOBOM CUCTEMBI B IPYTYIO; YMEHHe CO3/jaBaTh COOCTBEHHbBIE
MICbMeHHbIe U yCTHBIe COODIIeHrsI Ha 0CHOBe MH(OPMAIUK U3 HeCKOTbKUX
ICTOUHHUKOB




INEPEYUEHD DJIEMEHTOB COAEP)XKAHNSA, ITIPOBEPAEMBIX HA OI'D I10 ®U3UKE

Kop | [IpoBepsiemblii 351eMeHT COZeprKaHuUs
1 MEXAHWYECKUE ABJIEHVSA
11 Mexanuueckoe ABrxeHre. MarepuasbHas Touka. Cuctema orcuéra. OTHOCUTE/NBHOCTD
) [IBIKEHUS
PaBHOMepHOe 1 HepaBHOMepHoe /iBiwKeHue. CpefHss CKOpoCTb. Dopmyria AJ1s1 BBIUACIeHUs
1.2 [cpepHeit ckopocTH: vV = S/t
PaBHOMEpHOe MPSIMOJIMHENHOE JIBM)KeHre. 3aBUCHMOCTh KOOPAMHATHI Te/la OT BpeMeHU B
C/Ty4ae paBHOMEPHOTI'O NPSIMOJIMHENHOTO JBVKEHHUS:
1.3
[‘padrKKu 3aBUCUMOCTU OT BPEMEeHHU [i/1s1 TPOeKL[UM CKOPOCTH, POEKLIMH TepeMelLeHus],
MyTH, KOOPAWHATHI P pAaBHOMEDPHOM TPSIMOJIMHEMHOM [IBWKEHUU
3aBCHMOCTb KOOPJMHATHI Tejla OT BpEMEeHU B CJIy4ae PaBHOYCKOPEHHOTO MPSIMOJIMHEMHOI 0
[IBYDKEHUS:
14 DopMyJIbl [/1s1 IPOEKLIMU epeMellieHls], IPOeKLIMU CKOPOCTU U MPOEKLIUUA YCKOPeHHsI NPy
) PaBHOYCKOPEHHOM IPSIMO/IMHEWHOM [IBHKEHUU:
["parKK 3aBUCUMOCTU OT BPEMEeHHU [i/Isl TPOeKL{MM YCKOPeHUs, IPOeKLIMU CKOPOCTH,
MpoeKLIMY TiepeMeleHUs], KOOPAWHAThI IIPY PABHOYCKOPEHHOM MPSIMOJIMHENHOM JIBUYKEHUU
CBoOOzHOE TTafeHre. @OpMYJIbI, ONMCHIBaIOIIYe CBOOOAHOE TajieHre Tesa 10 BepTUKaIn
15 JIBIDKeHHe Tesla BHU3 UM BBePX OTHOCUTE/ILHO MOBEPXHOCTH 3eMiH). ['padvku
) 3aBUCHMOCTH OT BPEMEHH /ISl IPOeKLIMH yCKOPeHHs], IPOeKLIMA CKOPOCTU ¥ KOOPJMHAThI
Mpy CBOOOIHOM TIa/IeHUM TeJla TI0 BepTUKaIn
(CKOpOCTh paBHOMEPHOTO JBV)KEHHUs TeJla 10 OKPYKHOCTU. HanpasiieHne ckopocTH.
dopmyra fiJisi BBIYMC/IeHHsI CKODOCTH uepe3 PaJiiyC OKPYKHOCTH U Tiepro/, obpailjeHus:
[ leHTpOCTpeMUTe/IbHOE yCKOpeHre. HarpaBieHUe [IleHTPOCTPeMUTEe/IbHOTO YCKOPeHUs..
16 DopMyria 1711 BBIUMCIEHNs] YCKOPEeHUS:
dopmyria, CBSI3bIBaOILasi IEPHOZ, U UaCTOTY OOpaleHusI:
[Macca. ITnotHOCTB BelijectBa. @opMyiia AJ1s BBIUMC/I€HUSA TIJIOTHOCTH:
1.7
1.8  |Cuna — BekTopHas (usnueckas BequurHa. Cio)keHre CUI
1.9  [Bnenue nnepuuu. [lepBriii 3akoH HbtoToHa
Bropoii 3akoH HeroTOHa:
1.10
(CoHarpaB/IeHHOCTb BeKTOpa YCKOPEHUS TeJsla M BeKTOpa CUJIbL, JeUCTBYIOLIeld Ha TeJlo
B3anmMopelictBre Ten. TpeTtuii 3akoH HeroToHa:
1.11
1.12 [IpeHue MOKOS U TPeHUe CKOJIbKeHUst. PopMyiia 1 BbIUMC/IeHUSI MOAYJISL CHJIbl TPEHUS




CKOJIb>KeHHS:

1.13

[lepopmariys Tesia. Yripyrue v Heyrpyruve fedopMalivd. 3aKoH yripyroi gedopmManuu
3aKkoH ['yka):

1.14

BceMypHOe TSroTeHre. 3aKOH BCEMUPHOTO TSTOTEHUS:

Cuia TsKeCTH. YCKopeHUe CBOOOZHOTO Ta/ieHusl.

dopMmyra fiJ1s1 BBIYMC/IEHUsT CUJTbI TSDKeCTH BO/IM3U TioBepxHOCTH 3emu: F = mg.
Hewxenue riaHet BOKpyr CosHua. I[lepBasi kocMuyeckasi CKOpoCcTb. HeBecomMoCTb U
[eperpysKu

1.15

lIMmy/bC Tena — BeKTOpHasi pu3nyeckasi BeJIMurHa.

ImmysibC cucTeMsbl Tesl. MIsMeHeHMe nmriynibca. VIMITyibC CUIIbI

1.16

3aKOH COXpaHeHH UMITYyJIbCa /1 3aMKHYTOﬁ CHCTEeMEBI TeJI:

PeakTHBHOE JBVKEHUe

1.17

Mexanuueckast pabora. @opmysia /17151 BHIUUCTeHUS] pabOThI CUJTBL:

[MexaHnyeckast MOIJHOCTb:

1.18

KyHeTHYecKas ¥ IoTeHLMabHas S3Heprus. @opmyria /7151 BBIYMCIeHUs] KUHeTHYeCKOU
SHEepPIrUn:

TeopeMa 0 KMHeTHYeCKOW 3Heprun. @opmyra Ajisi BHIYUC/IeHUs TIOTeHI[Ua/IbHOM SHeprun
Tesia, TIOJHSITOTO
Haz 3eMJIEn:

1.19

[MexaHnueckas SHeprus:

3aKOH COXpaHeHHs MexaHWuyeCKor 3Hepruu. @opmyra A1 3aKoHa COXpaHeHUs!
MeXaHU4YeCKOM SHepruy B OTCYTCTBHe CuJl TpeHusi: E = const.
[IpeBpallieHrie MeXaHUYeCKOM SHepruy MPU HaJIMUUU CUTIbI TPEHUSI.

1.20

[IpocThie MexaHW3MbI. «30JI0TOE MPaBUJIO» MEXaHUKH.
Prruar. MomeHT cumbl: M - FL.
YcnoBre paBHOBeCUs pblyara:

[ToaBMO>KHBIN M HETTOABWKHBIN 0/10KH. KIT/I TpOoCThIX MeXaHHW3MOB,

1.21

/laBieHre TBEPLOro TeJia.
dopMyiia /11 BBIUMC/IeHNs JaB/IeHUsl TBEPOro Tesa:




HaBneHue raza. ATMoc(epHoe JiaBreHue.
['vipocTaThueckoe JaBjieHue BHYTPU )KUAKOCTH.
DopMyiia /1J1s1 BBIYMCIIEHUs 1aB/IeHNs] BHYTPU XKUJKOCTHU:

1.22

3akoH [Tackand. ['MgpaBnuueckuii rpecc

1.23

3akoH Apxumeza. @opMyiia Zijist OTipe/ie/ieHusl BbITaIKUBatolel CUJlbl, JeMCTBYIOIeN Ha
Tesio, TIOTPYKEHHOE B XKUAKOCTh W/ Ta3:

YcioBue naBaHus Tesa. I11aBaHue Cya0B ¥ BO3yXOIl/laBaHHe

1.24

MexaHnueckue KosiebaHus. AMITIMTY/a, TIEPUOA, U YacToTa KosiebaHuid. ®opmyiia,
CBSI3BIBAIOLIIAST YACTOTY U €U0/, KojieOaHuiA:

1.25

[MaTemaTtrueckuii v IPY>KWHHBIN MasTHUKH. [IpeBpalieHre SHepruy Mpy KosebaTeTbHOM
[BIDKEHUU

1.26

Baryxaroiye KosiebaHust. BeiHyXjeHHbIe Kosiebanust. Pe3oHaHC

1.27

MexaHuueckue BoHbI. [1poJjo/ibHbIE Y TIOTIepeyuHble BO/IHEL. [I/1Ha BOJTHBI ¥ CKOPOCTh
pacrpoCcTpaHeHus! BOJHBI:

1.28

3ByK. ' poMKOCTE U BbICcOTa 3ByKa. OTpakeHHe 3ByKOBOM BOJIHBI Ha TPaHULIE JBYX CpeZ.
l1H(pa3ByK U yIbTPa3BykK

1.29

[TpakTrueckue paboThbl

l13MepeHue cpefjHel MIOTHOCTH BellleCTBa; apXUMeZIOBOM CUJTbI; )KECTKOCTH TIPY>KUHBI;

KO3 duLieHTa TPeHUsl CKOTb)KeHHUs; Pa00ThI CHJIbI TPEHHSI, CUJIbI YIIPYTOCTH; CpeiHel
CKOPOCTH JIBM>KEHUS OpyCKa 10 HaK/IOHHOM TVIOCKOCTH; YCKOPeHUs OpyCKa MpH JBH>KEHUH
M0 HAKJIOHHOM TJI0OCKOCTH; YaCTOThI U Iepuo/ja KosiebaH! MaTeMaTUueCKOro MasiTHUKA;
UaCTOTHI ¥ TIepUO/ia KOJlebaHUH MPY>KMHHOTO MAasiTHUKA; MOMEHTA CHJIbI, IeHCTBYIOIIETO Ha
pbIuar; paboThl CHJIBI YTIIPYTOCTH TIPU TIOAbEMeE TPy3a C MOMOILBI0 HEIOABMXKHOTO 0J10Ka;
pabOThI CHJTBI YIIPYTOCTH TIPU TIOABEME I'Py3a C TIOMOII[BI0 TIOABWKHOTO OJ10Ka.
lccreoBaHre 3aBUCUMOCTU apXUMeJOBOM CHJTbI OT 00BEMa TIOrPYKEHHOM YacTy TeJla U OT
MIOTHOCTH >KUJKOCTU; He3aBUCUMOCTH BbITA/IKUBAIOIIel CU/Ibl OT MacChl TeJla; CUJIbI
TPeHUsI CKOJTbKeHUSI OT CHJIbI HOPMAaJIbHOTO JIaB/IeHHsI ¥ OT POJia TIOBEPXHOCTH; CUJIBI
yTIPYrOCTH, BO3HUKAIOIIeN B MPYXKUHe, OT CTerneHU JiehopMal{ii NPY>KUHbBI; YCKOPeHUsI
OpycKa OT yI/ia HaK/IOHA HarpaB/IsFoITel; rmeproia (4acToThl) KosieOaHUM HUTSHOTO
MasiTHUKA OT JIJTMHBI HUTH; TIepro/ia KojiebaHui MPY>KUHHOTO MasiTHUKA OT MacChl rpy3a U
PKECTKOCTH TIPY>KUHBI; UCC/IeloBaHe He3aBUCUMOCTH Tepuo/ia KosiebaHui HUTSIHOTO
MasiTHMKa OT MaccChl rpy3a. [IpoBepka yC/0oBUsI paBHOBECHS pbluara

1.30

du3nyecKue siBleHUs B IPUPO/ie: IPUMepbI ABW)KEHHS C pa3/IMUHbIMU CKOPOCTSIMHU B )KUBOM
1 HEXXUBOU MPUPO/iE, NeUCTBUE CUJIbl TPEHUS B TIPUPOJie U TeXHUKE, PU/IKBbI U OT/IUBBI,
nBroKeHe riaHeT CO/THeUHOUM CHCTeMbl, PeaKTUBHOE BV KeHHe XKUBbIX OPraHK3MOB,
pbIUary B TeJie ueioBeKa, BAUsSHUe aTMOCHEePHOTO /laB/ieHUsl Ha YKUBOW OpraHU3M, TjlaBaHUe
pbI0, BOCIIpUSATHE 3BYKOB KMBOTHBIMH, 3eM/IeTpsiCeHHe, celicCMUUeCKre BOJTHBI, LIyHaMH, X0

1.31

TexHuUecKHe yCTPONCTBA: CIIMOMETP, AaTUMKH TIOJI0KeHUS], PACCTOSTHUS U YCKOPeHUsl,
IMHAMOMET], MMO/IIUITHUKY, PaKeThl, PbIUar, TOABWKHBIN 1 HeTIOABWKHbIN O10KH,
HAaK/IOHHASI TUIOCKOCTB, TPOCThIE MeXaHHU3MbI B OBITY, COOOIIIAOIIMeCs] COCY/bI, YCTPOMCTBO
BOZIOTIPOBO/A, TH/PaBIMUYeCKHI Ipecc, MaHOMeTp, HapoMeTp, BbICOTOMED, TIOPILIHEBOM
HaCcoC, apeoMeTp, 3X0JI0T, UCII0/Ih30BaHKe Y/IbTPa3ByKa B ObITY U TeXHHUKe

TEIIJIOBBIE ABJIEHUA




(OCHOBHBIE MOJI0)KEHUST MOJIEKY/ISIPHO-KUHEeTUUe CKOM TeOpyUr CTpOeHus1 BelljecTtBa. Mogenu

2.1  [TBEépHOro, >KHUIKOTO 1 Ta3000pa3HOro COCTOSIHUH BelljecTBa. KpucTaminueckue U aMopdHbIe
Tesia

29 /IBr>KeHre yacTul] BellecTBa. CBsA3b CKOPOCTH ABW)KEHHS YaCTHL] C TeMIlepaTypoii.

' bpoyHOBCKOe ABI>KeHue, Auddy3ust

2.3  |[CMauuBaHUe U KalWIsIpHbIE SIBJIEHUS

2.4  [TeryioBoe paclIvpeHUe U CyKaTue

2.5  [TeryioBOE paBHOBECHE

26 BHyTpeHHs1s1 9Heprusi. Pabora u Teruionepeaua Kak CriocoObl U3MeHeHUs] BHYTPeHHe!
OHEepruv

2.7  |Buppl Teruionepesayu: TeryiorpoBOAHOCTb, KOHBEKLs, U3/TyueHue
Harpesanue v oxyaxzaeHue Tesl. KonmuyecTBO TeIUIOTHL. YeabHas Tera0EéMKOCTb:

2.8
3aKOH COXpaHeHUsI SHePrUH B TEIJIOBBIX TIpoLieccax. YpaBHeHHe TeTIoBOro OamaHca:

2.9
licniapeHuie U KOHZAeHcaLys1. Vi3MeHeHMe BHYTpEHHeM SHepruu B MpoLiecce UCapeHus U

2.10 [KoHAeHCarmu. KumeHue >XUAKOCTH. Yie/bHasl TeruioTa apoobpasoBanust: L = Q/m

2.11 [BnaXKHOCTb BO3/yXa
[11aBeHne U KpYcTaaiu3auys. Vi3aMeHeHre BHYTPEHHEN SHepruu Npy IJ1aB/IeHUuU U

51y [KPHCTA/UIM3aLMA. YnenbHas TemnoTa MJiaBaeHUs:

213 BHYyTpeHHsIs1 SHeprus CropaHus TOIUIMBA. Y/iesibHas TeluioTa CropaHus Tormea: q = Q/m

2.14  [[IpuHIMIIBI paboThI TemoBbIX ABUrareneid. KI1[ TeryioBoro ABuraresis
[TpakTryeckue paboThI
l13MepeHue yne/bHOU TeMI08MKOCTU MeTa/UIMYeCcKoro LWIMHAPA; KOJIMYeCTBa TeIIOoThl,
MOTyueHHOTO BOJJ0M KOMHATHOM TemriepaTypbl ()MKCHPOBAaHHOM MacChl, B KOTOPYIO OIYyIlleH

9 {5 [HArpeTbli LU/IMHAP; KOIHYeCTBA TErIOTbl, OTAAHHOIO HarpeTbIM LIMH/APOM, Hoce
OMyCKaHUsI ero B BOJly KOMHAaTHOW TeMIlepaTypbl; OTHOCHUTE/TbHOM BIa’KHOCTH BO3yXa;
yZle/TbHOW TeTUIOThI TU1aB/ieHus /bja. ViccienoBaHre U3MeHeH sl TeMIepaTyphbl BOJbI ITPU
Pa3/TMUHBIX YC/IOBUSIX; IBJIEHUS TeTJIo00MeHa TPy CMeITMBAHWN XOJIO[HOU U ropsiueli BOJibI;
MpoLiecca UCrapeHus
Du3nueckue sIBJIeHUs B IPUPOZE: OBEPXHOCTHOE HATs)KeHWE Y KalWIsIpHbIE SIBJIEHUS B

2.16 [npupope, KpUCTA/I/IbI B TIpUPO/Je, U3nyueHre CosHIla, 3aMep3aHue BOJ0EMOB, MOPCKHE
Opu3bl; 0Opa3oBaHKe POCHI, TYMaHa, UHesl, CHeTa
TexHWUeCKUe yCTPOMCTBA: KalW/UISPhI, TPUMepPhI UCI0/Ib30BaHUsI KPUCTAJIIOB,

2.17 PKUAKOCTHBIM TEPMOMeETp, JaTuMK TeMIlepaTyphbl, TEPMOC, CUCTeMa OTOIJIEHUS JOMOB,
rUTPOMETpBI, TICUXPOMETp, TapoBasi TypOUHa, JBUTaTe/lb BHYTPEHHET0 CropaHust

3 O/IEKTPOMATHUTHBIE ABJIEHUA

3.1  [Pnekrtpuzauus Tes. [IBa Bua 3/IeKTPUUYECKUX 3apsi/IOB

3.2  |BsaumogeiicTBHe 3apshkeHHbIX Tesl. 3aKoH KysoHa

3.3  BakoH coXpaHeHUs EeKTPUUECKOro 3apsia

3.4 OnekTprueckoe rosie. Hanpsok€HHOCTD 3/1eKTpuueckoro nosist. IIpuHnuyn cynepnosunmn

H/IeKTpUUeCKUX T10/iel (Ha KaueCTBEHHOM yYpOBHE)




HocuTeny 3/1eKTpuUeCcKux 3apsiioB. JleliCcTBUe 3/IeKTPUUECKOTO T10JIs1 Ha 3JIeKTpUUeCcKre

35 BapsiAbl. [IpOBOJHYKY U IU3/IEKTPUKU
[ToCTOSIHHBIN 3/1eKTPUYeCKUM TOK. []elCTBUS 3/1eKTprUYeCcKoro Toka. Cua Toka.
HanpsokeHue.

36 [[=q/it,U=A/q
(D/1eKTpruyecKoe CONpPOTUBIIeHKe. Ye/IbHOe 3JIeKTPUUeCKoe CONIPOTUB/IEHHE:

3.7 |R=pl/S

38 3akoH OMa 151 yuacTka nekrpuueckou tenu: [ = U/R
[TocemoBaTesbHOE COeIMHEHNE TIPOBO/HUKOB:

3.9 [[lapasiesnibHOe coeviHEHVE TIPOBOAHUKOB PABHOIO CONPOTUB/IEHHUS:

(CMel1aHHbIe COeZJMHEeHNs] TIPOBOJHHUKOB

310 PaboTa ¥ MOIIHOCTB 1eKTpuyeckoro Toka. A = Ult, P = Ul
3akoH [I>koysns — JleHLia:

3.11

312 OnbIT OpcTefa. MarHUTHOe T0J1e MPSIMOTo TTPOBOAHUKA C TOKOM. JIMHUYA MarHUTHOM
MHAYKLY

3.13 |MarauTHoOe MoJie MOCTOSTHHOTO MarH1uTa. B3auMoelicTB1e NOCTOSTHHBIX MarHUTOB

3.14 |[leiicTBHMe MarHUTHOTO I10J/Is1 Ha MPOBOIHUK C TOKOM

3.15 |(Omneitel @apagesd. SABneHue 3/1eKTpOMarHiTHOM UHAYKLUU. [IpaBuio JleHna
[TpakTrueckure paboThbl
l13MepeHNe 3/1eKTPUYeCKOr0 CONPOTUBIIEHHS Pe3UCTOPA; MOLIHOCTH 3/IeKTPUUeCKOTO TOKa;
pabOThI 37IEKTPUUECKOTO TOKA.
liccnenoBaHye 3aBUCHMOCTH CUJIBI TOKA, BO3HMKAIOLLET0 B [IPOBOJHUKE (Pe3HCTOPHI,

3.16 |nammnouka), OT HanpsDKeHWs Ha KOHLIaX MPOBOJAHUKA; 3aBUCUMOCTU COMPOTUB/IEHUS OT
JIVHBI [TPOBO/IHYKA, TUIOIIA/Y ero MONepevyHoro CeyeHus U yelbHOT0 CONPOTUBIIEHUSI.
[TpoBepka rpaBusia i 371eKTPUUYECKOro HarlpshKeHUs TIPU M0C/1e[,0BaTe/IbHOM COeJMHeHUN
MPOBOJHUKOB; IPaBuUJIa JJIsl CU/IbI 3/IEKTPUUECKOrO TOKA IPU Mapasule/lbHOM COeJUHEeHUN
MMPOBOJHUKOB (Pe3UCTOPbI U JIaMITOUKa)
du3ruecKue sB/ieHNs B TIPUPO/ie: 3/IeKTpUUecKUe sIBJieHUs1 B aTMocdepe, 3/1eKTpPUYeCcTBO

3.17 PKMBBIX OPraHW3MOB, MarHUTHOE T10Jie 3eMJIH, Ipei( MOoH0COB, PO/Ib MArHUTHOT'O OIS [i/Is
PKI3HU Ha 3emJie, TIO/ISIPHOE CHsIHHE
TexHUUECKMe yCTPOMCTBA: 371eKTPOCKOI, aMIiepMeTp, BOJIbTMETP, Pe0CTaT, CYETUMK

318 H/IeKTPUYeCKOW SHEPTHH, 31eKTPOOCBeTHUTe/TbHbIe TPUOOPHI, HarpeBaTe/TbHbIe

) H/IeKTPONPUOOPHI (TIpUMepkI), 37IeKTprUUeCKre TIpeloXpPaHUuTe T, 31eKTPOMarHuT,
/IEKTPOZBUraTe b MOCTOSTHHOIO TOKA, TeHepaTop MOCTOSTHHOTO TOKA

3.19 [PnekTpomarHuTHbIe BOHbI. [IIKaia 3/1€eKTpOMarHUTHBIX BOTH

3.20 JlyueBas mozens cBeta. [IpgamonuHeliHOe pacripocTpaHeHUe CBeTa

3.21 PBakoH oTpaxeHus cBeTa. [110cKoe 3epkasio

3.22 [[IpesiomsieHHe cBeTa. 3aKOH IPeJIOMJ/IEHUs CBeTa

3.23 |Jucnepcus cBeTa

3.24 |lunza. Xopn nyuel B muH3e. POKYCHOe pacCTOsiHUe JIMH3bl. OnTHYecKas cuia IuH3bL: D =




1/F

3.25 [[1a3 Kak orntuyeckasi cucreMma. OnTrueckue prubopbl
[TpakTyeckue paboThI
Hi#Par##li3MepeHre ONTHUECKOW CH/bI COOMparoIieid TMH3bI; (HOKYCHOTO paCCTOSTHUS
cobuparoriieli JIMH3bI (TI0 CBOKCTBY paBeHCTBA Pa3MepOB MpeiMeTa U N300paykeHusl, KOTza

3.26 [mpeaMeT pacroJ/ioyKeH B IBOMHOM (DOKycCe), TToKa3aTessi pe/IoM/IeHUsI CTeK/Ia.
H#Par##lIcciefoBaHre CBOHCTBA N300paykeHMsl, TIOTyYeHHOTO C TTIOMOIIBI0 COOUparoIei
TMH3bl; U3MeHeHUs1 POKYCHOTO PacCTOSTHUSI IByX CIOKeHHBIX JIMH3; 3aBUCUMOCTH yIJia
MpeIoM/IeHHs] CBeTOBOIO Jyva OT yIvia NaZileHUs Ha TPaHuLie «BO3ZYX — CTEK/I0»

3.7 Du3rueckue siBjieHUs B rpupoze: 3atmeHust ConHia v JIyHsbl, 1{BeTa TeJl, OITHYe CK1ue

' sIB/IeHNsT B aTMocdepe (1BeT HeOa, pedpakius, pagyra, MUPax)

3.28 [TexHuyecKue yCTPOMCTBA: OUKH, EPUCKOII, (hoToarapar, OrTHuecKre CBeTOBO/bI

4 KBAHTOBGLIE ABJIEHUA

4.1  |Pair0aKTUBHOCTh. Anbda-, beTa-, raMMa-u3nyueHus. Peakiyuu anbga-u beta-pacmnaza

4.2 [OnbiThl Pe3epdopga no paccesiHuto anbga-uactull. [lnaHetapHast Moziesib aToMa

4.3  [CoctaB aTromMHOrO sijpa. M30Torbl

4.4  |[lepuof nosypacrazia aTOMHbIX sfiep

4.5  [flmepHble peakMy. 3aKOHbI COXpaHEeHUS 3apsI0BOTO U MaCCOBOT0 UMCeJT
Du3ruecKye siB/IeHUS B TIPUPOJe: eCTeCTBeHHbIN PajJM0aKTUBHbIN (JOH, KOCMUUECKHe JTyuH,

4.6  |paguoaKTHBHOE U3Ty4YeHUe MPUPOJHBIX MUHEPAJIOB, JeMCTBUE PaMOaKTUBHBIX U3/TyUeHUI
Ha OpraHu3M 4esioBeKa

47 TexHWUeCKKe yCTPOICTBA: CIIeKTPOCKOI, UHWBUYaIbHBIN 03UMeTp, Kamepa BusbcoHa,

si/lepHasi SHepreTuka

"NokymeHT yTBepxaeH npoctou DLI1 pykoBoautesns: YupexgeHus"




