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ITOACHUTEJ/IBHASA 3AIIMCKA

[Iporpamma 10 (U3MKe Ha ypOBHE OCHOBHOTO 0O0Iero o6pa3oBaHUs
cocTaB/ieHa Ha OCHOBe TI0/IOKeHHM W TpebOBaHUI K pe3y/ibTaTaM OCBOEHUs Ha
6a30BOM ypOBHe OCHOBHOI 00pa3oBaTe/IbHOW IMpPOTpaMMbl, TIpe/ICTaB/lIeHHbIX B
@®I'OC 00O, a Takxe ¢ yuéToM ¢enepanbHONM paboueit MporpaMMbl BOCTIUTAHUS U
Konrenmu riperioZiaBaHusi yuebHoro npeameTa «PU3nKa».

Copep>xaHre mTporpamMmbl MO (U3MKe HarpaBleHO Ha (opMHpOBaHHe
eCTeCTBeHHOHAYUYHOW TPaMOTHOCTH OOYYaroIMXCsi W OpraHu3alyi0 W3y4YeHUs
GU3MKM Ha JesTelbHOCTHOM OCHOBe. B mporpamme 1o ¢u3MKe YUUTHIBAIOTCS
BO3MOJKHOCTH yueOGHOro mipeiMera B peanu3aruu TpeboBanuiit I'OC OO0 k
TIJIAHUPYEMbIM JTMUHOCTHBIM Y MeTaIlpeIMeTHBIM pe3y/bTaTaM 00yUueHHs], a TaKxkKe
MeXXTpeJIMeTHbIe CBS3W eCTeCTBeHHOHAyUHBIX yueOHBIX TIPe]METOB Ha YpPOBHE
OCHOBHOTO 00111ero 06pa3oBaHUsl.

[Tporpamma 1o (M3MKe yCTaHaB/IMBaeT pacrpeziesieHre yueOHOro MaTeprara
1o rogam obyueHusi (10 Kjaccam), MpejjiaraeT MPUMepPHYIO TOC/el0BaTeTbHOCTh
W3y4eHUsT TeM, OCHOBAaHHYIO Ha JIOTHKe pa3BUTUs IIPEIMETHOrO COJIeP)KaHUSl U
yuéTe BO3PAaCTHBIX 0COOEHHOCTeN 00yJaroImuxCs.

[Tporpamma 10 (u3mKe pa3paboTaHa C 1jebI0 OKa3aHUS MeTOoAuYecKou
TIOMOIIIY YUUTETFO B CO3/IaHHMM paboueli MporpamMmbl 110 yueOHOMY MpefiMeTy.

dwusmrKa SIBISeTCS CUCTeMOO0OpPa3yHOIIUM /IJIs1 eCTeCTBEHHOHAYUHBIX YUeOHbIX
IIPeIMETOB, TIOCKOJIbKY (H3UUeCKHe 3aKOHBbI JIe)KaT B OCHOBE ITPOLIECCOB H
ABJIEHWH, W3y4YaeMbIX XWUMHeld, OuWosoruei, acTpoHOMHeH U GU3NUECKOU
reorpacdueii, BHOCUTBK/Ia/l B €CTECTBEHHOHAYUHYI0 KapTUHY MDA, MPef0oCTaBIsieT
Haubosee sicHble 00Opa3libl TIPUMEHeHHsT HayyHOro MeTo/la T03HaHHs, TO eCTh
criocoba 1oJTydeHust I0CTOBEPHBIX 3HaHUN O MUPe.

OpHa #3 T/IaBHBIX 3a7iau (pu3Hyeckoro oOpa3oBaHUsS B CTPYKType 0OIIero
oOpa3oBaHMUs COCTOMT B (POPMHUPOBAHWY €CTeCTBEHHOHAyYHON TI'DaMOTHOCTH U
WHTepeca K Hayke Y 00yuaroluxcs.

N3yuenve ¢u3ukd Ha 0a30BOM ypOBHe TIpejriosiaraeT OBjajieHHe
C/TeYIOIAMHA  KOMITETEHTHOCTSIMUA, XapaKTepPU3YIOIUMH eCTeCTBeHHOHAYUHYHO
I'PaMOTHOCTb:

e Hay4HO OOBSICHSTD SIBJIEHUS;

e OL|eHWBATh U TTIOHUMAaTb 0COOEHHOCTU HAYYHOT'O UCC/Ie/JOBaHMS;

e VHTepPNpeTHpOBaTh  JlaHHble W  WCIOJb30BaTh  HAay4yHbIe
Jl0Ka3aTebCTBA [JIs TOTyYeHUsI BbIBOZIOB.

Llenu wu3yueHusi (PU3MKA Ha YpPOBHE OCHOBHOTO 00ijero ob6pa3oBaHus
orpeziesieHbl B KoHIemI[MU TipernofiaBanus yueOHoro mpeameTra «®dusmka» B
oOpa3oBaTe/ibHBIX OpraHu3anusax Poccuiickort ®epepaliuy, peayH3yIOIUX
OCHOBHbBIe 0011Ie00pa3oBaTe/ibHbIe TTPOrPAMMBI, YTBEPKAEHHOM pellleHneM



Kosnnernn MunuctepcTBa rnpocseltieHuss Poccurickor ®@efiepaiiuy (IpOTOKOI OT 3
nekabpst 2019 r. Ne [TK4BH).
Henu uzyueHus GuU3uKuU:

npuoOpeTeHre HWHTepeca W CTpeMsieHHS O0OydYaroluxcs K HaydHOMY
V3YUeHUI0 TMPUPO/bl, Pa3BUTUE UX WHTE/JIEKTyalbHbIX U TBOPUYECKUX
CII0COOHOCTeI;

pa3BuUTHe MpeCTaB/AeHU 0 HAyYHOM MeTOo/ie M03HaHusl U (hOpMUpOBaHue
WCCJIe[I0BaTe/IbCKOTO OTHOIIIEHUS K OKPY KatOIUM SIBJIEHUSIM;
(hopMUpOBaHMe HAYUHOTO MUPOBO33peHUS KaK pe3y/ibTaTa U3yueHHsi OCHOB
CTPOeHUsI MaTepyy U (PyHaMeHTaTbHbIX 3aKOHOB (PU3UKU;

dbopMupoBaHue TpeACTaBIeHU O poJid (DU3WMKU /i1 PA3BUTUS [IPYTHUX
€CTeCTBEHHBIX HayK, TEXHUKHU U TeXHOJIOTHY;

pa3sBUTHE  TIpeACTaBJAEHWM O  BO3MOXKHBIX  cdepax  Oyayiei
ripocheCCUOHA/ILHON JlesiTeNTbHOCTH, CBSI3aHHOW C (DU3MKOM, TOArOTOBKA K
JanbHelIeMy 00yueHHIO B 3TOM HarpaB/IeHUM.

ITocTwkeHre STUX liefied MporpaMMbl MO0 (U3MKe Ha YPOBHE OCHOBHOI'O
ob11iero obpa3oBaHusi obecrieurBaeTCs pelieHreM CIeyIoImuX 3afad:

npuoOpeTeHHWe 3HAHWW O [AUCKPETHOM CTPDOEHWM  BeIeCcTBa, O
MeXaHUUYeCKHX, TerVIOBBIX, 3/IEKTPUUECKHX, MarHUTHBIX W KBaHTOBBIX
SIBJIEHUSIX;

ripuoOpeTeHre YMeHUNM OMMChIBaTh U OOBACHSATH (PU3HMUeCKUe SIBJIEHUS C
WCII0/Ib30BaHKeM T0/TyYeHHbIX 3HaHUM;

OCBOEHMEe MeTOZIOB pellleHUs] TIPOCTeMIIMX pacuéTHbIX 3aZiad  C
WCI0/Ib30BaHKEM (bu3rUecKux Mo/iesie, TBOPUECKUX u
MIPAaKTUKOOPUEHTUPOBAHHBIX 3a/1ay;

pa3BUTHE yMeHHI HaO/roAaTh IPUPO/HbIE SIBJIEHUS] U BBITIOHSITH OIBITHI,
nabopaTtopHble pabOTbI W JKCIIepUMeHTaslbHble HCC/Ie[OBaHUSI  C
WCTI0/Tb30BaHNEéM U3MePUTe/TbHBIX TIPHOOPOB;

OCBOeHMe TpPHUEMOB PaboThl ¢ MH(popMaleli (GU3NIeCKOro COJlep>KaHMS,
BKJItOUasi ”HGOPMAI[MIO O COBPEMEHHBIX JOCTHXeHUsIX (hHU3UKH, aHau3 U
KpUTHYeCKOe OlleHuBaHKe WH(OopMal[iy;

3HaKOMCTBO €O chepamMu npodeCcCUOHaTBHOM JiesiTeTbHOCTU, CBsI3aHHBIMU
c ¢Gu3uKON, W COBpPeMeHHbIMU TEXHOJIOTMSIMH, OCHOBAaHHBIMU Ha
JOCT)KeHUsIX (pU3MUeCcKoi HayKHu.

Ha wm3yuenve ¢u3vku (6a30BbIii ypOBeHb) Ha ypPOBHe OCHOBHOI'O OOIIeTo

obpa3oBaHust oTBOIUTCsA 238 UacoB: B 7 Kjiacce — 68 uacoB (2 yaca B Hejie/i0), B 8
Kiacce — 68 yacoB (2 uaca B Heziento), B 9 kiacce — 102 yvaca (3 yaca B HeJie/ito0).

[Tpenyiaraemeblii B TiporpaMMe 1o ¢u3uke TepeueHb 1abopaTopHbIX paboT U
OTBITOB HOCUT peKOMeH/laTe/TbHbIM XapaKTep, yUUTe/Ib /iefiaeT BbIOOp MpoBeieHus



nmabopaTopHbIX PabOT W OIBITOB C YYETOM WHIWBHAYaIbHBIX OCOOEHHOCTEM
00yuYaroIMXCs, CIMCKa 3KCIIePUMEHTA/IbHBIX 3aflaHWM, Mpe/jlaraeMbIX B paMKax
OCHOBHOTO T'OCYZIapCTBEHHOTO K3aMeHa 110 (hu3uKe.



COAEPXAHUE OBYUEHUSA
7 KIIACC

Pa3pen 1. ®usuka v eé po/ib B I03HAHUM OKPY)KAIOIero Mupa.

dusrka — Hayka O rmpupofe. fABneHus mnpupofbl. PUsUYecKue sBJICHUS:
MeXaHWuUeCcKue, TeTJIOBble, 3/IeKTpUUeCcKre, MarHUTHbIe, CBETOBbIE, 3BYKOBBIE.

®u3nyeckre BeIWUYMHBL. V3mepeHue (uU3NUeCKUX BeJUUUH. Pu3nuecKue
niprbopkI. [TorpemHoCTh U3MepeHr. MekayHapojHasi CUCTeMa e/IHHUII.

Kak ¢usmka u [Apyrve ecTeCTBEHHble HayKud HW3yuyalOT MPUPOAY.
EcTecTBeHHOHayuHbId MeTO[, TO3HaHWs: HabJO/eHre, TMOCTAaHOBKA HAay4YHOTO
BOTIPOCA, BBIIBVPKEHHE THUTIOTe3, SKCIIEPUMEHT 10 MIPOBEPKe TUIOoTe3, 00bsICHEHHE
Hab/rojaemMoro sByieHusi. OnMcanve GU3NUECKUX SBJIEHUH C TIOMOIIBIO MO/JeTe.

emoncmpayuu.

1. MexaHuWuecKkue, TeIJIOBble, 3J€KTPUUYECKHE, MarHUTHbIE, CBETOBbIE

SIBIIEHUSL.

2. ®usmnyeckure NpubOPHI U MpoIeAypa MPSIMbIX W3MepeHUM aHa/I0oTOBbIM U

1[UPPOBBIM TIPHOOPOM.
JlabopamopHble paGombl U ONbIMbI.
1. OmpefeneHye 1ieHbI Jie/IeHUs IKalbl U3MepUTeTbHOT0 prubopa.
2. V3mepeHue pacCTOSTHUM.
3. V3mepenHue 00bEMa >KUJKOCTH U TBEPIOTO TeIa.
4. OrnpefeneHve pa3MepoB MaJibIX TeJl.
5. VIsmMepeHue TemriepaTypbl MpU MOMOLUMA >KAJKOCTHOTO TepMOMeTpa U
JlaTurKa TemIiepaTyphbl.

6. TlpoBefeHue WccaefOBaHUS IO TIPOBEPKE TMIOTE3bl: AA/JbHOCTb TMO/ETa
I11apyiKa, TyIIeHHOr0 TOPU30HTa/IbHO, TeM Oosbiile, ueM 0Oosbille BhICOTA
MycKa.

Paspen 2. IleppoHaua/ibHbIe CBe/leHUS] 0 CTPOEHHUH BelliecTBa.

CTpoeHve BellleCTBa: aTOMbl M MOJIEKYJbl, WX pa3Mepbl. OMbITHI,
Jl0Ka3bIBaloIMe IUCKPeTHOe CTPOEHNe BellleCTBa.

Oewkenne yactul BemectBa. CBf3b CKOPOCTHM [JBWKEHMSI 4YacCTUL] C
TeMriepatypoii. bpoyHoBckoe aBwkeHue, auddy3us. B3avmogeiicTBHe YacTuil
BellleCTBa: TIPUTSDKEHUE U OTTa/IKMUBaHUe.

ArperaTHble COCTOSIHUSI BeLeCTBA: CTPOEHHE Ta30B, KUIKOCTEU U TBEPIbIX
(kpucTammmuecknx) Tes. B3anMoOCBsI3p MeXAy CBOUCTBAMU BeLeCTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEeKY/IpHbIM cTpoeHreM. OcobeHHOCTH
arperaTHbIX COCTOSIHUM BOJbI.

emoncmpayuu.

1. HabmomeHne 6pOyHOBCKOTO IBHKEHUSI.



2. Habmopenue quddy3uu.
3. HabmoseHnue  siBieHU#,  OODBSCHSIOLUIMXCS  TIPDUTSDKEHWEM WU
OTTaJIKUBaHWEM YaCTUL] BellleCTBa.

JlaGopamopHble pabombl U ONbIMbL.

1. OueHka [JuamMeTpa aromMa MeTOJOM PpS0B (C  KCIIO/Jb30BAaHUEM

doTorpaduii).

2. OmnbIThI O HAOJIIOIEHUIO TETIJIOBOTO PacCIliMpeHKs ra30B.

3. OmnbIThl MO 0OHAPYKEHUO AeWCTBUS CUT MOJIEKY/ISIPHOTO TIPUTSDKEHMUSI.

Paspgen 3. /iB>keHHe ¥ B3aUMO/ieliCTBHE TeJl.

MexaHnueckoe [BWKeHHe. PaBHOMepHOe ¥ HepaBHOMEpHOe [BVKEHUE.
Ckopoctb. CpefHsisi CKOPOCTh IIPU HEpaBHOMEPHOM /[IBW)KeHUU. PacuéTt mytu u
BpeMeHH JIBKEHUSI.

fBnenne wHepuyy. 3aKOH WHepLuu. B3anMogencTBHe Ten KaK MpUYMHA
V3MeHeHUs] CKOPOCTH [BW)XeHusi Tejl. Macca Kak Mepa WHEPTHOCTH TeJia.
[TnotHOCTE BeljecTBa. CBsA3b IJIOTHOCTHM C KOJIAYECTBOM MOJIEKY/l B e[UHULIE
o0BbéMa BelleCTBa.

Cunsa Kak XapakTepUCTHKa B3anuMogencTBUs Ten. Cuia ynpyroctd M 3aKOH
I'yka. Vi3mMepeHre cumbl C MOMOIIBK AWHAMOMeTpa. fIB/leHue TArOTeHUs M CUJla
TsbkecTu. Chsla TsDKeCTH Ha Apyrux riiaHetax. Bec tena. HeBecomocTs. CnokeHue
CWJI, HarpaB/IeHHbIX MO OJHOU MpsiMoW. PaBHOgelcTBYrOmass cui. Cuaa TpeHus.
TpeHue CKOJIb)KeHUs U TPEHUE MOKOs. TpeHre B IPUPO/IE U TEXHUKE.

demoncmpayuu.
1. HabmtogeHne MexaHUUeCKOTO JIBWKEHUS Tefa.
2. VI3aMepeHue CKOPOCTH MPSIMOJTMHENHOTO [IBUYKEHUS].
3. HabumozeHue siBfieHUs MHEPLIWU.
4. HabmntoneHve n3MeHeHUs1 CKOPOCTH MPY B3aMMO/IeCTBUM TeJl.
5. CpaBHeHHe Macc M0 B3aUMO/IeCTBUIO TeJl.
6. CroxeHue CWJI, HarpaB/IeHHbBIX 110 OJHOU MPSIMOU.
JlabopamopHbie paGombl U ONbIMbL.
1. OrnpepenieHde CKOPOCTA PABHOMEPHOI'O ABWXXKEHUS (1LIapuKa B KUAKOCTH,
MO/Ie/Iv 3/IeKTPUUeCKOTr0 aBTOMOOWIS U Tak fiajee).

2. OripesienieHWe CcpefiHEM CKOPOCTU CKOJIb)KeHUWsI OpycKa WM IllapuKa II0
HaKJIOHHOW MJIOCKOCTH.
OmnpezeneHue MJIOTHOCTA TBEPAOrO Tesa.

4. OmnbIThI, JeMOHCTPUPYIOLLKE 3aBUCUMOCTh pacTsbkeHus (gedopmarium)
MIPY>KUHBI OT TIPU/IO’KEHHOU CUJIBI.

5. OmnbIThI, JeMOHCTPUPYIOLLIE 3aBUCUMOCTb CHUJIbI TPDEHUSI CKOJIbXKEHUSI OT
Beca Tejla ¥ XapakTepa COMPHUKACAIIIUXCS TOBEPXHOCTEM.

Paspen 4. JlaBiieHne TBEPABIX TeJl, )KUJKOCTEH U ra3oB.



HaBnenue. CriocoObl YMeHbIIIeHUs 1 YBeJTMUeHus AaByieHus. [JaBieHue rasa.
3aBUCMMOCTh [JlaB/ieHUs ra3a OT 0O0BEMa, TemriepaTyphl. [lepesaua mAaBjieHust
TBEPALIMU TejlaMM, XUAKOCTAMUA M ras3amMu. 3akoH Ilackansa. IIHeBmaTtuueckue
MaIlMHbI. 3aBUCUMOCTh [IaBJIeHUs JXUAKOCTH OT TIyOWHBbI. ['MpocTaTHUeCKUid
napaziokc. Coob1jarommuyecsi cocy/ibl. I'uaipaBaueckie MeXaHW3Mbl.

Atmocdepa 3emnu u aTtmocdepHoe jaBsieHue. [IpUuMHBI CyI|eCTBOBaHUS
BO3AyIIHOW 000/i0ukn 3emsn. OmbiT Toppuuesnnu. M3MepeHune aTmochepHOTro
JiaBjieHusl. 3aBUCUMOCTb aTMOC(EPHOT0 JaB/AeHUs1 OT BbICOThI HaJ, yDOBHEM MODSI.
[TpubopsI [71s1 U3MepeHrst aTMOC(EepHOTO /1aB/IeHUS.

HericTBue >KUAKOCTUA U ra3a Ha MOTPy>KEHHOEe B HUX Tes0. BrITankuBatoias
(apxumenoBa) cuna. 3akoH Apxumena. [1naBanue ten. Bo3gyxomnnaBaHue.

emoncmpayuu.
3aBUCHUMOCTH [JaB/IeHUsI ra3a OT TeMrepaTyphl.

[Tepepaua faBneHUst )KUJKOCTBIO U Ta30M.
Coobiaroiiyecsi cCocy/ibl.
['mapaBanUecKuii rpecc.
[TposiByieHue geliCcTBUSI aTMOC(HEPHOrO JjaB/IeHUS.
3aBUCHMOCTh BBITAJTKUBAIOIIIEH CUJTBI OT 00bEMa TIOTPY>KEHHOMN UaCTH TeJla
Y TJIOTHOCTH >KUJKOCTH.
PaBeHCTBO BbITaTKUBAIOLLEN CUJIbI BeCY BBITECHEHHOW JKUJKOCTH.
YcnoBue nyiaBaHus TeJsl: JIaBaHWE WU MIOTPY>KEHUe TeJl B 3aBUCUMOCTH OT
COOTHOLLIEHUS TIJIOTHOCTEU TeJla U )KUJKOCTH.
JlaGopamopHble pabombl U ONbIMbL.
1. UccegoBaHue 3aBUCMMOCTH Beca Tesa B Bojle OT 00bEMa MOTPY>KEHHOM B
JKAJIKOCTh YaCTH TeJia.
2. OnipefienieHMe  BbITAJKUBAIOIEN CU/bL, [JEWCTBYIOILEM Ha  TeJo,
MOTPY’KEHHOE B >KUJKOCTD.
3. TIpoBepka He3aBMCUMOCTH BbITAaJTKUBAIOILEN CUJIbI, JeUCTBYIOIEH Ha Tesl0
B JKUJIKOCTH, OT MaCChI TeJa.
4. OnbIThl, JE€MOHCTPUPYIOI[Me 3aBUCHMOCTb BbITQJKUBAKOIIEH CUJIbI,
JeNCTBYIOIel Ha TeJ0 B KUAKOCTH, OT 00BhEMa MOTPY>KEHHOM B KUAKOCTD
YyacCTH Tesla U OT TJIOTHOCTH KUJKOCTH.

5. KoHCcTpyupoBaHve apeomMeTpa WIM KOHCTPYHMpPOBaHWe JIOAKA U

oripefiesieHue eé rpy3ornoabEMHOCTH.

Pa3pen 5. PaGoTa ¥ MOIJHOCTh. JHEPIrUsl.

MexaHuueckasi paboTa. MOIITHOCTb.

[TpocTble MexaHW3MbI: pbluar, O0/I0K, HaK/JOHHasi TIJIOCKOCTb. [IpaBusio
paBHOBecHs pbluara. [IprMeHeHHe TIpaBHUia paBHOBECHS pbluara K 6/10Ky. «30/10Toe
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nipaBwio» MexaHWKU. KII[I mpocThix MexaHW3MOB. [IpocThie MexaHU3MBbI B ObITY U
TeXHUKe.

Mexanuueckass 5SHeprusi. KuHeTnueckass U TIOTeHLMa/ibHasi 3SHePrus.
[IpeBpalljeHrie OJHOTO BH/la MEXaHUYECKOU SHEPTUU B IPYTOU. 3aKOH COXPAHEHUs
SHepruv B MexXaHUKe.

emoncmpayuu.

1. IIprmepsl NPOCTBIX MEXaHU3MOB.

JlaGopamopHble pabombl U ONbIMbL.

1. OmnpepgeneHre pab0OThI CUIIbI TPEHUSI TIPU PABHOMEPHOM [IBKEHUH TeJIa TI0

TOPU30HTA/IbHOW MOBEPXHOCTH.

2. WccnepoBaHuve yC0BUM PaBHOBECHS pblyara.

3. U3mepenwue KI1/] HaKJIOHHOW TIJTIOCKOCTH.

4. V3yueHue 3aKOHa COXpaHEHUS] MEXaHUYECKOU SHEePTUM.

8 K/IACC

Pa3pen 6. Teny1oBble siB/ICHUA.

OCHOBHBIE TIOJIO’KEHUSI MOJIEKYJISPHO-KUHETUYECKOW TeOpUM CTPOEHUs
BeljectBa. Macca U pa3mepbl aTOMOB U MOJieKyJ/l. OTMBIThI, ITOATBepKAaroLiue
OCHOBHBIE T10JI0KEeHHS MOJIEKYIIPHOKUHEeTUUECKOU TEOPHU.

Mogenu TBEP/IOTO, >KUJKOTO W Ta3000pa3HOTO COCTOSIHUM BellecTBa.
Kpucranmueckue u amopdHbie Terna. OObsiCHeHHe CBOMCTB ra30B, KUAKOCTeH U
TBEDJBIX Tel HAa OCHOBE TOJIO)KEHUN MOJIEKY/IIPHO-KUHETUYECKOU TeOpUH.
CmaurBaHue U KanuuIsipHble siBjieHus. TerioBoe pacllivpeHue U cxaTue.

Temnieparypa. CBs3b TemIiepaTypbl CO CKOPOCTBIO TeIUIOBOIO [JBUKEHUSs
yactul]. BHyTpeHHsss sHeprus. CriocoObl U3MeHeHHsI BHYTpeHHel JHepruu:
Terviorepeaaya 151 COBepllIeHre paboThI. Buppl Terviornepesaun:
TeIUIONPOBOJAHOCTb, KOHBEKLIUS, U3/TyUeHue.

KonuuecTBo TeIIOThL. Y7ienbHasi TEIJIOEMKOCTh BeIecTBa. TerooOMeH U
TeTJIOBOe paBHOBecHe. YpaBHeHUWe TeIUIOBOro OamaHca. [lnaBreHve U
OTBepJileBaHWe KPUCTA/UIMYECKUX BeLeCcTB. Y/e/bHasd TeIvioTa I/IaB/IeHus.
[TapooOpa3oBanne W KoHAeHcanus. Vcmapenwe. Kumenuwe. YgenpHasi TeIioTa
napoobpa3oBaHusi. 3aBUCHMOCTh TeMIlepaTypbl KWIIEHUs OT aTMoC(hepHOro
JlaBJIeHUS.

BriaxxHOCTBb BO3yXa.

OHeprus TOIIMBa. Y Jie/ibHas TeryioTa CrOpaHus.

[TpunIunbel paboTel TerioBbix aABurarteseid KII/I TersioBoro ABuraTesis.
TeryioBbIe ABUraTeM U 3all[UTa OKPY>Karollleld Cpe/ibl.

3aKOH COXpaHeHUs U TpeBpalljeHrs S3HepPruu B TeIVIOBbIX IpoLjeccax.

emoncmpayuu.

1. Habmozernue 6pOyHOBCKOTO JIBUYKEHUSI.



Habsogenue aguddysuu.

HabJtto/jeHue siB/ieHH CMauruBaHUs ¥ KalWIISIPHBIX SIBJIEHU.
HabntoieHue TeTIOBOro paciivipeHus TeJl.

M3MeHeHve [aBjieHUs ra3a MpU W3MeHeHUU oObEMa M HarpeBaHWW WU
OXJIXKIeHUH.

[IpaBuia u3mepeHusi TeMIlepaTyphl.

Bupl Teruionepenauu.

Ox/a>k/jeHue MpH COBepIleHNH paboThI.

HarpeBaHwue 1pu cOBepIlieHUH pab0ThI BHEIITHUMH CHTAMH.

10. CpaBHeHHMe TeIVIOEMKOCTEMN Pa3/TMYHbIX BeI[eCTB.

11. HabmrozieHre KUTeHusl.

12. HabstojeHre TTIOCTOSTHCTBA TeMITePaTyphl MPH IJ1aBJIeHUH.

13. Mogenu TenyioBbIX ABUTraTeeN.

JlaGopamopHble pabombl U ONbIMbL.

1. OTbBITHI TI0 0OHAPYKEHUIO IeHCTBHUS CUJT MOJIEKY/ISIPHOTO TIPUTSDKEHHSI.

2. OnbITHI MO BBIPALLMBAHWIO KPUCTA/IJIOB IOBAaPEHHOM COJIA WU caxapa.

3. OmbITBI TIO HAO/MIO/IEHHIO TEIJIOBOTO pacCIIUPeHUs Ta30B, >KUAKOCTeH U

TBEP/bIX TeJl.

4. OmpefeneHue AaByieHUs BO3yxa B Oa/uioHe IIMPUIIA.

OTnbIThI, 1eMOHCTPUPYIOLME 3aBUCUMOCTD [aB/I€HUSI BO3[yXa OT €ro
00BEMa 1 HarpeBaHUs UK OXJIaXKIeHHSI.

6. TlpoBepka rurore3bl TMHEMHON 3aBUCUMOCTH [IJTAHBI CTOJIOMKA XKUIKOCTH

B TEPMOMETPUUYECKOM TPyOKe OT TeMIiepaTyphl.
7. HabmomeHve wu3MeHeHUs] BHYTPeHHeW OJHEpruM Tejla B pe3yJbTaTe
Teruionepesauu ¥ pabOThl BHEIITHUX CUJI.

8. WccienoBaHue siBjieHUsI Terio0OMeHa TMpY CMeIMBaHUN XOJI0THON U

ropsiuer BOJbI.

9. OmnpepenieHWe KOJMUeCTBA TEIUVIOThI, TIOJYyUEHHOTO BOJOU  TIpU

TeryiooOMeHe C HarpeTbIM MeTa/UTMUeCKUM LATMH/IPOM.

10. OnipepiesieHye yie/IbHOM TEIJIOEMKOCTH BelecTBa.

11. MccneoBanue mpoliecca UcrapeHus..

12. Onpe/iesieHVe OTHOCUTETLHOM B/IaXKHOCTH BO3/lyXa.

13. OnipepiesieHye yie/IbHOM TEIJIOTHI TIJIaBIEHUS JIb/a.

Pa3pen 7. JiekTpuuecKkue 1 MarHUTHbIE IBJICHUS.

OnekTtpuszauus Tes. [IBa pojia 37eKTpyUUYeCcKuX 3apsifioB. B3aunmogeiicTBre
3apsbKeHHbIX Tes. 3akoH KysioHa (3aBUCUMOCTH CHJIbI  B3aUMOJEHCTBUS
3apsKeHHBIX TeJl OT BeJIMUMHBI 3apSiZIOB U PACCTOSTHUSL MEXXTy TelaMu).

OsiekTpruueckoe mnosie. Hanpsok@HHOCTH 3/IeKTpAUYeCKOro IoJjs. IIpuHimn
CyTeprio3vLIU 371eKTPUYeCKUX osiel (Ha KaueCTBEHHOM YDOBHE).

AR R N
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HocuTtenu snekTpruecKux 3apsiioB. DJeMeHTapHbIM 3/1eKTPUUeCKUN 3apsif,.
Crtpoenne aroma. [IpoBOgHUKM U  JUSJIEKTPUKU. 3aKOH  COXpaHEHUs
3JIeKTPUYECKOro 3apsi/a.

ONeKTPUUECKUA TOK. YCJIOBUSI CYILLIECTBOBAaHUS 3JIEKTPUYECKOrO0 TOKa.
VICTOYHMKM TIOCTOSTHHOTO TOKa. J[lelCTBUS 3JIEKTPUUYECKOTO0 TOKa (TeruioBoe,
XUMUYeCKOe, MarHUTHOE). DIeKTPUUeCKUM TOK B XKUKOCTSX U ra3ax.

OnekTpuueckass Lenb. Cuia TOKa. OIeKTpUYeCckKoe  HarpsykeHUe.
CoripoTuB/ieHre TPOBOJHYKA. Yle/IbHOe COIpPOTHMBIIeHUe BeljecTBa. 3akoH Oma
I/1s1 yyacTka Lenu. [TocieoBaresbHOe U IapasiiesibHOe CoeiJUHeHye [IPOBOJHUKOB.

PaboTa ¥ MOIIHOCTb 37€KTPUUECKOTO TOKa. 3akoH Jhxoyss—/leHia.
OneKkTpyUUecKyre Lery U NoTpeOuTeu 371eKTpUuueckoit SHepruu B 6biTy. KopoTkoe
3aMbIKaHUe.

[TocTosiHHBIE MarHUTHL. B3arMo/elicTBUe MOCTOSIHHBIX MarHUTOB. MarHuTHOe
rojie. MaruutHoe mosie 3eMJId U ero 3HaueHue /sl KU3HU Ha 3emsie. OmbIT
Opcrena. MarHuTHoe 1oJie 371eKTpU4eckoro Toka. [IpuMeHeHve 371eKTpOMarHuTOB
B TexHUKe. [lelicTBe MarHMTHOrO IO/ HAa TIPOBOJHUK C  TOKOM.
DNeKTpoJBUraTe/ib TMOCTOSTHHOTO ToKa. VIcrmosib30BaHUWe 3/1eKTpojBUraTtesield B
TeXHUYECKUX YCTPOMCTBAX YU Ha TPaHCIOPTe.

OmnbiTel ®apaged. fABneHve 3neKTpoMarHuTHOM MHAYKUMK. [IpaBuno JleHua.
OJIeKTporeHeparop. Criocobbi TI0/TyYeHUs 37IeKTPUYECKOU SHEepruu.
DNeKTPOCTaHIIMM Ha BO30OHOB/ISIEMbIX NCTOUHUKAX SHEPTUM.

demoncmpayuu.

OJIeKTpU3aLys TeJl.
I1Ba po/ia 3/1eKTpUUECKHUX 3apsi/OB U B3aUMO/IeMCTBUE 3apPsiKeHHBIX TeJl.
YCTpouCTBO U IeUCTBYE 371eKTPOCKOIIA.
DJIeKTpOCTaTUUeCKast UHAYKLIUSI.
3aKOH COXpaHeHUs 3/1IeKTPUYeCKUX 3aps/i0B.
[IpOBOJHUKU U JUDJIEKTPUKHU.
MopenrpoBaHue CUIOBBIX JIMHUM 3JIEKTPUUECKOTO TT0JIS.
VICTOYHUKU [TOCTOSTHHOI'O TOKa.
HeicTBYs 3/1EKTPUUECKOr0 TOKa.
. DNeKTPUYeCKUM TOK B JKUIKOCTH.
. 'a30BbIY pa3psy,.
. I3mepeHue cusibl TOKa aMIlepMeTPOM.
. I3mepeHue 3/1eKTpUUeCKOro HarpsiKeHUs1 BOJIbTMETPOM.
. PeocTaT 1 MarasvH CONpOTUB/IEHUH.
. B3aumopencTBHe MOCTOSSHHBIX MarHUTOB.
. MopenupoBaHue HeBO3MOKHOCTH pa3ze/ieHUs MOIF0COB MarHura.
. MogenvpoBaHrie MarHUTHBIX M0OJIEK TTOCTOSTHHBIX MarHUTOB.
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18.
19.
20.
21.
22.
23.
24.

25.

OrbIT DpcTeja.

MarHuTHoe 1oJie ToKa. JJIeKTPOMAarHur.

[elicTBUE MarHUTHOTO T0JISI Ha MPOBOJHUK C TOKOM.

OJIeKTpOABUraTe b [IOCTOSTHHOIO TOKa.

VccnenoBanue siBleHUs 371EKTPOMarHUTHOM UHAYKIUU.

OrnbiTel @apages.

3aBUCHMOCTb HarlpaB/ieHUs HHJYKIIMOHHOTO TOKA OT YCJOBUW €ro
BO3HUKHOBEHUS.

OJIeKTporeHepaTop IOCTOSIHHOI'O TOKA.

JlaGopamopHble pabombl U ONbIMbL.

1.

o v ko

10.
11.

12.

13.

14.

15.

16.

17.

18.

OmnbITHl 110 HAO/MIOJIEHWIO 3JIeKTpU3aldd  TeJl WHAYKLIMeH | TIpu
COTIPUKOCHOBEHUH.

WccnenoBaHve [JeMCTBUSL 3/IEKTPUUECKOTO TI0JII Ha TIPOBOJHHMKU U
JIU3JIEKTPUKHU.

C6opKa 1 TTpoBepKa paboThI 3/IEKTPUUECKO IeITH ITOCTOSTHHOTO TOKA.
3MepeHHe 1 peryIMpoBaHHe CUJIbI TOKA.

3MepeHue U peryMpoBaHue HaTPsDKeHHUS.

WccnenoBaHrie 3aBUCUMOCTH CHU/IBI TOKA, WJYILETO Uepe3 pe3nucTop, OT
COTIPOTHMBJIEHUS PE3HCTOPA Y HAMpPSDKEHHUsST Ha Pe3UCTOPE.

OMBITHI, JIeMOHCTPHPYIOIIIHe 3aBHCUMOCTD 3JIEKTPHUECKOI0
COTIPOTHBJIEHUS] TPOBOJHUKA OT €ro [JIMHbI, IIJION[AAX IIOTIEPEeYHOr0
ceveHHsI U MaTepHaria.

ITpoBepka TmpaBu/iIa C/IOXKEHUs HAMpsUKeHWH TIpU  M0C/Ie10BaTeIbHOM
COeJUHEHHH JIBYX PE3HUCTOPOB.

[IpoBepka mpaBuia [Aji CWJIbl TOKA TPU MapasjieibHOM COeJUHEeHUH
Pe3UCTOPOB.

OnpepeneHye pabOThI 37IEKTPUUYECKOTO TOKA, U/YIIETO Yepe3 Pe3uCTop.
OmnpejieleHde MOIIHOCTH  3/IEKTPUUECKOTO TOKa, BBIJEISIeMON Ha
pe3ucTope.

VccnenoBaHre 3aBUCMMOCTH CUJIbI TOKA, M/YIIETO 4epe3 JIaMIIOUKY, OT
HarpsDKeHUsT Ha Hel.

Onpepnenenue KII/l HarpeBaTess.

VccnenoBaHrie MarHUTHOTO B3aUMO/1€HCTBUS IIOCTOSIHHBIX MarHUTOB.
3ydeHre MarHUTHOTO TI0J1S1 [TOCTOSTHHBIX MarHUTOB TPH UX 00beIMHEHUH
Y pa3jie/ieHu .

VccnenoBaHue AeMCTBYS 3JIEKTPUUECKOTO TOKA HA MAaTHUTHYHO CTPEJIKY.
OMnbITEI, [JJ€MOHCTPHPYIOI[HE 3aBUCHUMOCTh CHJIBI  B3aWMOZEMCTBUS
KaTYIIIKX C TOKOM M MarHWTa OT CUJ/Ibl TOKA W HarpaB/eHUs TOKa B
KaTyIIIKe.

I/I3yI—IEHI/Ie AEﬁCTBHH MdI'HUTHOI'O I10J/1 Ha ITPOBOJHUK C TOKOM.



19. KoHCTpyrpOBaHUe 1 n3yueHue paboThl 3/IeKTPOIBUTaTe/Is.
20. i3mepenue KI1/] snekTpoABUraTeIbHOM YCTAHOBKU.
21. ONBITBI  TI0 WCCJIEJOBAHUIO SIBJIEHUSI 3/IEKTPOMAarHAUTHOW WHAYKLIWUU:
WCC/IeJOBaHUEe W3MEHEeHWW 3HauyeHWs] U HarpaB/IeHUs] WHAYKLHUOHHOTO
TOKa.
9 K/TACC

Pa3pen 8. Mexanuueckue siB/IeHHUA.

Mexanuyeckoe [gBwkeHue. MarepuanbHag Touka. Cucrema orTcuéra.
OTHOCHUTE/IBHOCTh MeXaHWUeCKOro [BW)KeHUs. PaBHOMepHOe mNpSMOJIMHENHOoe
nBwxkeHne. HepaBHOMepHOe mpsiMoiMHerHOe [BwxeHue. CpelHsii U MTHOBEHHas
CKOPOCTH TeJia IIp¥ HepaBHOMEPHOM [BUKEHUU.

Yckopenue. PaBHOycKOpeHHOe TIpsiMoJiMHeliHoe [BikeHue. CBoOogHOe
niagenue. OnbiThl ['amvses.

PaBHOMepHOe [BW)KeHHe 10 OKPY>KHOCTH. [lepuoj v yacToTa oOpaiileHus.
JIuHelHas 1 yryioBas CKOpOCTU. LleHTpocTpeMuTenbHOe yCKOPeHHe.

[TepBbiti 3ak0oH HetoTOHa. BTOpoi 3akoH HetoToHa. TpeTtuii 3akoH HeroTOHa.
[ IpyHLIMIT CYyTIepIIO3ULIUM CUII.

Cwuna yrnipyroctu. 3akoH I'yka. Cujia TpeHUsI: Cujla TPeHUsT CKOJIbXKeHUsl, CHJia
TPeHUs T10KOs, APYrve BU/bl TPeHUS.

Cuna TsDKeCTH Y 3aKOH BCEMHUDHOTO TSATOTEHHUS. YCKOpeHHe CBOOOJHOIO
nasenus1. /[IBwKeHue ruiaHeT BOKpPyr CosHua. IlepBasi KocMuueckast CKOPOCTb.
HeBecoMoOCTb ¥ mieperpysku.

PaBHOBecue MarepuasbHOM TOUKU. AOCOOTHO TBEpAoe Teso. PaBHOBecue
TBEP/IOT0 Tesia C 3aKPerviéeHHOW OChI0 BpallieHus1. MomeHT cubl. LleHTp TsbkecTw.

Vmnynsc Tena. MisMeHeHve uMity/ibca. VIMIysibC CUsbl. 3aKOH COXpaHeHUs
VIMITyJ/IbCa. PeakTUBHOe JBUKEHUe.

Mexanndeckasi pabora ¥ MOIIHOCTb. PaboTa CUMT TSDKeCTH, YMIPYTOCTH,
TpeHusi. CBsA3b SHepruM 1 pabotsl. [ToTeHI[ManbHast YHEPrUs Tena, MOAHITOr0 Hajl
MOBEPXHOCTHIO 3eM/M. [loTeHLMabHast SHepPrys C>KaTou Npy>kuHbl. Kunetnyeckas
5Heprus. TeopeMa 0O KMHETUUECKOW 3HEPruu. 3aKOH COXPaHeHUs] MeXaHWYeCKOU
SHEepruu.

emoncmpayuu.

1. HabmomeHne MexaHUUeCKOTO ABV)KEHUS Tejla OTHOCUTETHHO pa3HbIX Tesl

oTCYéTa.

2. CpaBHeHMe MyTeu U TPAaeKTOPHH ABWKEHUS] OJHOIO U TOTO JKe Tesia

OTHOCUTEJIbHO Pa3HbIX TeJl OTCYETA.
V3MepeHre CKOPOCTH U YCKOPEHHs TIPSIMOJIMHEWHOTO JIBIKEHUSI.

4. HccnepoBaHue NpYU3HAKOB PABHOYCKOPEHHOIO [IBUKEHUSI.

HabnroeHue [BUXeHHs Tesla 10 OKPY>KHOCTH.



8.
9.

10.
11.
12.
13.
14.
15.
16.

HabnroieHre MeXaHUUeCKHX SIBJIEHUH, TIPOMCXOSIINX B CUCTEME OTCUETA
«Tenexxka» py eé paBHOMEPHOM M YCKOPEHHOM JIBM>KeHUU OTHOCHUTEJTbHO
KabuHeTa PU3UKU.

3aBHCUMOCTh YCKODEHHsl Tejla OT MacChl Tefla U AelCTBYHOIleil Ha Hero
CUJIBL.

HabJtto/jeHre paBeHCTBa CUJT ITPH B3aUMO/IeHCTBUH TeJl.

3MeHeHue Beca Tejia TIpU yCKOPEHHOM JBM>KEHUMU.

[Tepegaua uMITy/IbCa MPH B3aUMO/IeHICTBUH TeJl.

[Tpeobpa3oBaHus SHePTUU TIPU B3aUMOZEMUCTBUU TeJl.

CoxpaHeHMe UMITyJ/TbCa IPU HEYTIPYTOM B3aUMO/IeHiCTBUH.

CoxpaHeHUe UMITYJ/IbCa IPU aOCOFOTHO YIIPYTOM B3aUMO/IeHCTBUH.
HabtojeHre peaKTUBHOTO JABVKEHUSI.

CoxpaHeH1e MeXaHUYeCKOW SHepTuy TPU CBOOOJHOM TaZleHUH.
CoxpaHeHre MeXaHUUeCKOH SHEePTHH MPU JBKEHUH TeJjla Mol AeHCTBHEM
TIPY>KUHBI.

JlabopamopHble paGombl U ONbIMbI.

1.

10.

11.

KoHcTpyupoBaHue TpakTa [Jis pa3roHa U [JjajbHeWIlero paBHOMEDPHOTO
JBIDKEHUS 111apUKa WU TeJIeXKKHU.

OmnpefeneHre cpefiHeld CKOPOCTH CKOJIbKeHUsS] OpycKa WM ABWKEeHUS
LIapyKa M0 HAaKJIOHHOM TJIOCKOCTH.

OmnpejesneHre yCKOpeHUsI Tejla TIPU PaBHOYCKODEHHOM /[BW)XEHUU T10
HaKJIOHHOU IJIOCKOCTH.

WccnenoBaHve 3aBUCMMOCTH MYTU OT BpeMeHU IIPU PABHOYCKOPEHHOM
JBIDKeHNH 0e3 Haua/lbHOW CKOPOCTH.

[IpoBepka TrUTOTe3bl: eC/W TPH PaBHOYCKODEHHOM [IBIKeHUM 0Oe3
Haya/JlbHOM CKOPOCTH TYTH OTHOCSTCS KaK psifi HEUETHBIX YMCes, TO
COOTBETCTBYIOLLIME TIPOMEXXYTKA BPEMEHU OJJMHAKOBHI.

WccnenoBaHve 3aBUCUMOCTHA CUJbl  TPEHUSI CKOJIbXXEHUSI OT  CHJIb
HOPMaJIbLHOTO ZIaB/IeHUsl.

OmnpeneneHue K03 duliieHTa TPeHUs CKOJIb)KeHUSI.

OrnpeziesieHre )XECTKOCTH NIPY>KUHBI.

OrnpesienieHrie paboThbl CUJIbI TPEHUS TIPU PABHOMEPHOM JIBM>KEHUH TeJia 110
rOPU30HTa/IbHOU MOBEPXHOCTHU.

Omnpegenenve pabOTbl CWIbI YIIPYroCTA TIpU TOAbEMEe Tpy3a C
WCTI0JTb30BaHKeM HeroBHKHOTO 1 TIO/IBUYKHOTO OJIOKOB.

M3yueHue 3aKOHa COXpaHeHUs SHePTHUH.

Pa3pen 9. Mexannueckue Kojie0aHUA U BOJTHBI.



KonebaTenbHoe fBKeHre. OCHOBHbIE XapaKTePUCTUKH KOJieOaHMI: TIepro/,
4yacToTa, aMIVIMTyZa. MaremaTiueCKu U NPYKUHHBIM MassTHUKU. [IpeBpaneHuve
SHepPruu Mpu KosiebaTebHOM [IBHKEHUH.

3aTyxawoiue  KonebaHus.  BoiHyKZeHHble — KojebaHusi.  Pe3oHaHC.
Mexanvnueckue BOnHBL. (CBOWMCTBA MexaHW4YeCKUX BoOJH. [IpoposibHble U
TorepeyHble  BOJHBL.  [ITMHA BOJIHBI M CKOPOCTb €€  pacrnpOCTpaHeHWs.
MexaHuueckue BOJIHbI B TBEPOM Tesle, CElCMUUECKUE BOJIHBI.

3ByK. I'pOMKOCTB 3ByKa M BbICOTa TOHa. OTpakeHWe 3ByKa. VIH(ppa3ByK H
y/IbTPa3BYK.

emoncmpayuu.

1. Habmogenue kKosebaHuii Tes 1o, JeCTBUEM CUJIbI TSDKECTU U CUTTBI
YIIPYTOCTH.

HabmoneHue konebaHuii Tpy3a Ha HUTH U Ha TIPY>KUHE.
HabmtoieHre BEIHYK/IeHHBIX KOyieOaHU U pe30HaHca.
PacripoctpaHeHyre pOJ0J/IbHBIX Y MOTEPeYHBIX BOJIH (Ha MOZEHN).
HabtojeHue 3aBUCMMOCTH BBICOTBI 3BYKa OT YaCTOTHI.
AKyCTAYeCKUU pPe30HaHC.
JlaGopamopHble pabombl U ONbIMbL.
1. OnpejeneHve YacTOTbl W Tepuoja KojebaHWM MaTeMaTH4yecKoro
MasiTHUKaA.

2. OmnpepesnieHre YaCTOTHI U MepUo/ia KosiebaHWi MPY>KUHHOTO MasiTHUKA.

3. UccnenoBaHue 3aBUCUMOCTH Tepuoja KosebaHui Mo/BellieHHOTO K HUTH

rpy3a OT [IJIMHbI HATU.
4. VccepoBaHue 3aBUCUMOCTH Tepro/ia KosiebaHu TIPY>KWHHOTO MasiTHUKA
OT MaccChl rpysa.

5. IlpoBepka He3aBHCHMMOCTH Tepuoja KojebaHui rpysa, MOJBeIIeHHOTO K
HUTHU, OT Macchl Ipy3a.

6. OmbITBl, [I€MOHCTPUDPYIOIME  3aBUCUMOCTh  Tlepuoja  KosjebaHMiA
MPY>XKUHHOTO MasgTHUKA OT MaCChl IPy3a U KECTKOCTU MPY>KUHBI.

7. V3mepenue yckopeHust CBOOOAHOTO MaleHusI.

Pa3pgen 10. DieKTpOMarHuTHOe 110J/1€ U 3/IEKTPOMAarHUTHbIE BOJIHBIL.

OJIEKTDOMarHuTHOe  MoJie.  DJIeKTPOMarHuTHble  BOMHBI.  CBOWMCTBa
3JIeKTPOMAarHuTHbIX BO/H. IllKana 3/7eKTpOMarHWTHBIX BOJH. Vcriosb3oBaHue
3JIEKTPOMAarHUTHBIX BOJIH [/l COTOBOM CBSI3U.

OneKTpoMarHutHas npupoja cseta. CKOpocTb cBeTa. Bo/IHOBBIE CBOKCTBa
cBerTa.

demoncmpayuu.

1. CBONMCTBA 3/IEKTPOMarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBeTa.

o v kM



JlaGopamopHble pabombl U ONbIMbL.
1. V3yueHne CBOWCTB 3/IEKTPOMAarHUTHBIX BOJIH C TTOMOIIbI0 MOOW/IEHOTO

TenedoHa.
Pa3pen 11. CBeToBbIe IB/IEHUS.
JlyueBas  mopens  cBera.  VctouHuku ~— cBeta.  [IpsmosuHeriHoe

pacripoctpaHeHue cBeta. 3atMeHus1 CosHLja u JIyHel. OtpaxkeHue cBeta. I1mockoe

3epKasio. 3aKOH OTPa’KeHUs CBeTa.

[IpenomsieHne cBeTa. 3akoH TMpejom/eHUs1 cBeTa. [loHOe BHYTpeHHee
oTpakeHue cBeTa. Mcronb3oBaHWe TIOJIHOTO BHYTPEHHEr0 OTpPa)kKeHUs B
ONTUUECKUX CBETOBOAAX.

Jlunza. Xop aydert B JmH3e. OnrTuueckas cuctema (¢oToanmapara,
MUKDOCKOIa | Tesjleckona. ['1a3 Kak onThuyeckasi cucteMa. b/M30pykKocTh U
[la7TbHO30PKOCTb.

Pa3znoxxenne Oesmoro cBeta B crektp. Omnbitel HeloToHa. CrioxkeHue
CTMeKTPa/IbHBIX 1[BETOB. [lrcnepcusi cBera.

emoncmpayuu.

[TpsiMmosiiHelHOe pacrpoCTpaHeHre CBeTa.

OTpakeHue cBeTa.

[TosyueHue n300pa’keHUH B IJIOCKOM, BOTHYTOM | BBITTYK/IOM 3epKasax.

[IpesniomsieHue cBera.

OnTuyeckui CBeTOBO/,

Xop nmyueit B cobrparoiiieii vH3e.

Xop iyyer B pacCemBaroLel JTMH3e.

[TosryueHune n300pa’keHUH C TIOMOII[BIO JIUH3.

[MpunLMn felicTBUs PoToarnmapaTa, MUKPOCKOIIA U TeJleCKOTIa.

10. Mopesib r1asa.

11. Pa3nokeHue 6esoro cBeTa B CIIEKTP.

12. [TosyueHue 6Gesoro cBeTa MpU C/I0’KEHUH CBeTa PAa3HbBIX 1[BETOB.

JlaGopamopHble pabombl U ONbIMbL.

1. UccnenoBaHue 3aBUCUMOCTH yIjla OTPaKeHUsI CBETOBOIO Jiyya OT yrja
najieHusl.

2. V3yueHMe xapaKTepHUCTHK U300pa’keHHs TIpeJMeTa B TIJIOCKOM 3epKarie.

3. WccnemoBaHue 3aBUCMMOCTH yTJjla MPeJIOMJIEHHs] CBETOBOTO Jiyya OT yrja
TaZieHyst Ha TPaHUL[e «BO3IyX—CTEK/IO».

4. TlonmyueHue n306pakeHUI C TIOMOIIBIO COOUpPArOITiel TMH3BI.
OmnpegeneHre GOKYCHOTO PaCCTOSIHUSI I ONITUUECKOM CH/TbI cobuparolieit
JTUH3BI.

OmBITHI TIO pa3/ioKeHWI0 6esioro cBeTa B CITEKTP.
OmBITEI 10 BOCTIPUATHIO 1IBeTa TPeAMETOB TIPU UX HaOJII0JeHur uepe3
1[BeTOBbIe (DU/IBTPHI.
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Pa3znen 12. KBaHTOBbBIE SIB/ICHUS.

OmnbiTbl Pe3epdopga v mnaHeTapHast Mojienlb aToMa. Mogenb atoma bopa.
VcniyckaHuve v NoOr/IoleHre cBeTa aToMOM. KBaHThI. JIuHeluaThie CrIeKTPBI.

PagnoakTBHOCTE. Anbda, OeTa- U ramma-usnydeHus. CTpoeHHe aTOMHOTO
aapa. Hyk/joHHas wmogens aromMHOro siapa. M3otorbl.  PafyoakTUBHbIE
ripeBpateHus. Ilepuoa nosypacnaza aTOMHBIX szep.

ApepHble peakiyu. 3aKOHbI COXPAaHEHHs 3aps0BOTO ¥ MacCCOBOIO UUCE.
OHeprusi CBsi3u aTOMHBIX sifiep. CBsi3b MacChl U SHepruv. Peakuuu cuHTe3a U
nenenus saep. ctounrku sHeprumn ComHLa U 3BE31.

AnepHas 5HepreTvka. [leUCTBHA pPaJMOAKTUBHBIX W3/IyYEHHWW Ha >KUBbIE
OpraHu3MBbl.

emoncmpayuu.

1. CrHekTpbl U3/IyUYeHUs U MOTJIOLLeHUSI.

2. CnekTpbl pa3/IMYHbIX ra3os.

3. CnekTp Bogopoja.

4. HabsoieHre TpeKOB B KaMepe BuibcoHa.

5. PaboTa cuéTurKa HOHU3UPYIOIUX U3/TyUeHUM.

6. Perucrpauus usay4yeHusi IpUPOJAHbIX MUHEPAJIOB U TIPOAYKTOB.

JlabopamopHblie pabombl U ONbIMbL.

1. HabmtozeHue CIIONIHBIX U IMHENUAThIX CTIEKTPOB U3TyUeHUsI.

2. WccnepmoBaHue TPeKOB: U3MEPEHKe SHEePruy YacCTHULIbl TI0 TOPMO3HOMY

nyTH (1o ¢poTorpadpusim).

3. V3mepeHue paiIuOaKTUBHOIO (POHa.

IToBTOpPHUTE/ILHO-00001IAIOIHMIA MOAY/TB.

[ToBTOpHTETEHO-0000IIIatOIIMY MOAY/Ib TIPeIHa3HaUeH /IJisi CHCTeMaTH3aljuu
1 0000I1TIeHYs TIPeIMETHOTO COZIEP>KAHUS 1 OTTbITA JIesITe/IbHOCTU, TIPUOOPETEHHOTO
TPy U3yuyeHUM BCero Kypca (U3UKH, a TakKe [Jisi MOATOTOBKU K OCHOBHOMY
rOCy/lapCTBeHHOMY 3K3aMeHy 10 (u3uke i 00ydarol[uxcsi, BbIOPABIIUX 3TOT
yueOHBIM MpeaMeT.

IIpy M3yuyeHUM AAHHOTO MOZYJSI PEau3yrOTCs U CUCTEMAaTHU3UPYIOTCS BUJbI
JlesiTeTbHOCTU, HAa OCHOBe KOTOPBIX 0OecrieurBaeTCsl JOCTU)KeHUe MpeMeTHBIX U
MeTanpeAMeTHBIX  IJIAHUPYEMbIX  pe3yabTaToB  o0yueHus, (HopMUpyeTCs
eCTeCTBeHHOHay4Hasi TPaMOTHOCTb: OCBOEHHE Hay4YHbIX MEeTOZOB UCC/IeOBaHUS
sIB/IEHUI TIPUPOJIbI Y TEeXHWKH, OB/a/leHue yMeHUSMH OOBSICHSTH (pusnueckue
SIBJIEHUsI, TIDUMEHsid T[IOJIyueHHble 3HaHMWS, pellaTh 3aJaud, B TOM YMC/e
KaueCTBEHHbIE U SKCIIepUMEHTaJIbHbIE.

[IpyHUMNHANBHO [eATe/IbHOCTHBIM XapakKTep JaHHOTO pasjera peanu3yercs
3a CUéT TOro, uyTo oOOyuarol[uecsi BBITIOJHSAIOT 3aJaHusi, B KOTOPBIX UM
ripe/ijiaraeTcs:



Ha OCHOBe TIOJIyUeHHBIX 3HAHUM pacrio3HaBaTh W HAYYHO OOBSCHATH
(dur3uueckue sIBJIeHUS1 B OKPY Karolllel PUpo/ie U MOBCeHEBHOU JKU3HY;
WCII0/1b30BaTh HayUHble MeTO/Ibl UCC/Ie/JoBaHUsl (hU3UUeCKUX SIBJIEHU, B TOM
yucsie J71s1 IPOBEPKU TUIIOTe3 U MOJTyUYeHUs] TeOpeTUUeCKHX BbIBO/IOB;
OOBSICHSITh HayuHble OCHOBBI Hanbojiee BaXKHBIX [AOCTHDKEHUN COBPeMeHHbIX
TeXHOJIOTMH, HarpuMep, MPaKTUUeCKOT0 UCMO0/Ib30BaHUS Pa3/IMUHbIX UCTOYHUKOB
SHEPrUM Ha OCHOBE 3aKOHa TpeBpallleHHs] U COXPaHEeHUs] BCeX WM3BECTHBIX BU/IOB
SHEPrUH.



INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUSA IIPOI'PAMMBI 11O
ON3NKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yueHue (Hy3MKU Ha YPOBHE OCHOBHOTO 001llero oOpa3oBaHUs HarpaB/ieHO

Ha JIOCTHKeHWe JIMYHOCTHBIX, MeTalpeJMeTHBIX U TpeIMeTHBIX 00pa3oBaTebHbIX

pe3yJbTaToB.

B pe3sysnbTare usyueHusi GU3MKA Ha ypOBHE OCHOBHOTO 0011[ero 00pa3oBaHust

y obyuatoierocsi 6yayT copMUpoBaHbl Caeyollye JUYHOCTHbIE Pe3y/bTaThl B

4yacTu:

e 1) maTpUOTHUYECKOr0 BOCIIUTAHUSA:

 } IposiB/IeHHe MHTepeca K MCTOPHUU ¥ COBPEMEHHOMY COCTOSIHHIO POCCHICKO#M
(r3UUeCKOU HayKu;

 }LIEHHOCTHOE OTHOIIIeHUE K JIOCTH)KEHUSIM POCCUHCKUX YUEHBIX-(PU3UKOB;

e 2) rpa)kJaHCKoOro u AyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHHSA:

e} TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CY’KI€HHH 00IL[eCTBEHHO 3HAUMMBbIX M
TUUECKUX MPob/eM, CBSI3aHHBIX C MPAKTHUYECKUM IPUMEHeHHeM [OCTYKeHUM
bu3uKy;

e } OCO3HaHWE BAKHOCTH MOPAJBHO-3TUUECKUX TPUHLUIIOB B [1eSTeJbHOCTH
YU€HOrO;

e 3)3CTeTHYECKOro BOCTIMTAHMS:

e } BOCIIpUATHE 3CTETHUECKMX KaueCcTB (DM3MUECKON HayKu: e€ rapMOHWUYHOIO
MOCTPOEHUS1, CTPOTOCTU, TOUHOCTH, JTAKOHUUHOCTH;

e 4) eHHOCTH HAyYHOI'0 [TO3HAHUA:

e } oOCO3HaHWE TIIEHHOCTH (HU3NUYECKOW HAYKHM KaK MOIIHOTO HHCTPyMEeHTa
MO3HAaHUSI MUPA, OCHOBBI Pa3BUTUSI TEXHOJIOTMM, BaKHEWILIeM COCTaBJISIOLIEN
KYJIbTYDBI;

e } pa3BuUTHe HAyuyHOH JFOOO3HATENBHOCTH, WHTEpeca K HCC/ie[0BaTeTbCKOM
JesiTeNTbHOCTY;

e 5) (¢opmupoBaHusi KyJbTYpbl 3[A0POBbSI M  3MOLMOHA/IBHOIO
O1aromostyuusi:

e J oOco3HaHWe I[|eHHOCTH 06e30macHOro obOpa3a J>KU3HU B COBPEMEHHOM
TEeXHOJIOTUUeCKOM MUpe, Ba)KHOCTA TIpaBWI 0e30macHOro TIOBefleHHs Ha
TPAHCIIOpTe, Ha J0porax, C 3/IeKTPUUeCKUM UM TeTUIOBbIM 00O0py/I0BaHHEM B
JIOMAIlIHUX yC/IOBUSIX;

 } chopMHUpOBAaHHOCTE HaBbIKa pedieKCHH, TIPU3HAHKWEe CBOEro MpaBa Ha OIIHOKY
Yl TAKOT'O JKe MpaBa y Jpyroro 4ejoBeKa;

e 6) TPY0BOr0 BOCIIUTAHUSA:



} aKTMBHOE yuyacTHe B peIIeHHM TMPAKTHUeCKUX 3a4au (B paMKax CeMbH,

oOpa3oBaTe/bHOM  OpraHu3alldd, Topoja, Kpas) TeXHOJIOTUUeCKOW U

coLManbHOM HamnpaB/eHHOCTH, TPeOYOIIMX B TOM UMc/ie U (U3NUYeCKUX 3HaHU;

 } MHTepec K MPaKTUYeCKOMY U3yUeHHIO MPOheCCHi, CBA3aHHbIX C (DHU3HKOM;

e 7)3K0/IOTUYeCKOr0 BOCIIUTAHMS:

e ] opueHTalysi Ha TpUMeHeHWe (GU3NUYECKUX 3HAHWM JJIs pelleHus 3ajlau B
obsacTy OKpysKarollleld cpejibl, TIJIAHUPOBAaHUS TIOCTYNIKOB U OLIEHKUA UX
BO3MO>KHBIX TTOC/IeZICTBUM J/1s1 OKPY KaroLLeil Cpeibl;

« } oco3HaHue r7106a/BLHOTO XapakTepa JKOJOrMUYeCKUX Mpo0aeM U TyTedl WX

peleHus;

e 8) ajanTanyu K HU3MEHAKWIIMMCH YCJI0BUSAM COLUA/IBHOU M MPHUPOJHOU
cpeabl:

e ] moTpebHOCTL BO B3aMMOJENCTBUM TIPH BBINOJHEHUW WCCAeJOBAaHUA MU

TIPOEKTOB (DU3MUeCKON HaIpaB/IeHHOCTA, OTKPBITOCTb OIBITY W 3HAHUAM
APYTHX;

e ] TIOBBIIIEHWE YPOBHS CBOEl KOMITETEHTHOCTH Yepe3 IPAaKTHUeCKYHO
JesiTeIbHOCT;

 } moTpebHOCTH B JOPMUPOBAHWHN HOBBIX 3HAHWM, B TOM 4uC/ie (GOPMY/IMPOBAThH
W7ied, TIOHSTHSI, TUTIOTe3bl 0 (H3NUeCKUX 00beKTaxX U SIBIEHHUSX;

 } ocosHaHue AedHUIUTOB COOCTBEHHBIX 3HAHWH U KOMITETEHTHOCTeH B 06/1acTi
busKy;

e ] IUIAHUPOBaHWE CBOEr0 pasBUTHSA B TPUOOPETEHHH HOBBIX (HU3UUECKHUX
3HAHUM;

 } CcTpemieHHe aHa/IM3MPOBATh U BBISB/IATH B3aMMOCBS3H TIPUPO/II, 00IeCcTBa 1
9KOHOMMKH, B TOM UHCJIe C UCTI0/Ib30BaHUeM (H3UUeCKUX 3HaHWUM;

e ] oOIleHKA CBOMX [eHCTBUH C YUYéTOM B/IMSIHMS Ha OKDY’KaloIlyio Cpefy,
BO3MO>KHBIX T7100a/TbHBIX ITOC/TeICTBUH.

METAIIPEAMETHBIE PE3YJ/IBTATBI

B pe3y/ibTaTe 0CBOEHMsI ITPOrpaMMbI 10 (M3UKe Ha YPOBHE OCHOBHOTO 00IIIero
obpa3oBaHuss y obOyuyaromierocs OyayT cdhopMUPOBaHbI MeTampejMeTHbIe
pe3y/IbTaThl, BKIOUAOII/e M03HaBaTe/IbHbIe YHUBEpPCa/IbHbIe yueOHbIe IeHCTBYS,
KOMMYHUKAaTUBHbIE  yYHUBEpCajlbHble  yueOHble  [I€MCTBUS,  pEry/sTHBHbIE
YHUBEpCa/bHbIe YueOHbIe [eHCTBUS.

ITo3HaBaTe/bHBbIE yYHuBepcCad/ibHbIE y‘-IEﬁHble I/:[(EI‘/IICTBI/LFI

ba3oBble loruuyeckue AeCTBHS:



BLIBIISATH W XapaKTepH30BaTh CYIleCTBeHHble TIPU3HAKH OOBEKTOB
(ssBJIEHMM);

yCTaHaB/IMBaTh CYII[eCTBeHHbIN MPHU3HAK K/lacCUbUKAILAA, OCHOBAHUS [IIsI
0000111eHMs 1 CpaBHEHMS;

BBISIB/ISITH 3aKOHOMEPHOCTH Y TIPOTUBOPEUMsI B PaCCMaTpPUBaeMbIx (hakTax,
JAHHBIX U HAOJTIO/IEHUSIX, OTHOCSIIMXCS K (DU3UUECKUM SIBJIEHUSIM;
BBISIB/ISITh TIPUUHMHHO-C/IeICTBEHHBIE CBS3M TP W3yUYeHUU (U3NUECKUX
SIBJIEHUH U TIPOL[eCCOB, JIeJIaTh BBIBO/BI C UCITO/Ib30BAHUEM JIeTYKTUBHBIX U
VHAYKTUBHBIX YMO3aK/IFOUeHUM, BbIIBUTATh THIOTe3bl O B3aMMOCBS3SX
(bU3rMUeCKuX BeJIMUUH;

CaMOCTOSITe/TbHO BLIOMPATh CITOCO0 pereHus yueOHOH Gpu3nueckoi 3aaun
(cpaBHEHHEe HECKONBKHMX BAapHaHTOB pellleHus, BbIOOp Haubosee
TIO/IXO/ISAIIIEr0 C YUETOM CaMOCTOSATeTbHO BbI/Ie/IeHHBIX KDUTEPUEB).

Ba3oBble ncciefoBaTe/IbCKHe JJeCTBHSL:

WICTI0/1b30BaTh BOMPOCKI KaK UCC/Ie[J0BaTeIbCKHU MHCTPYMEHT MO3HaHUS;
TIPOBO/IUTH 110 CAMOCTOSITe/TbHO COCTABJIEHHOMY TIJIaHy OTIBIT, HEC/IOXKHBIN
dusnyeckuil IKCTIepUMeHT, HeOosbIlIoe HCC/IefioBaHUe —(PU3NUECKOTrOo
sIBJIeHUS;

OlleHMBaThb HAa TIPUMEHHWMOCTb W JOCTOBEPHOCTh HWHGOpPMAIHIO,
TI0J/yUeHHYI0 B XO/ie MUCC/ie/JOBaHUs WK IKCIIePUMEHTa;

CaMOCTOATe/TbHO (popMyIUpOBaTh 000011leHYs ¥ BBIBO/IbI TI0 pe3y/ibTaTaM
TIPOBeIEHHOT0 HabJ/TFO/IeHNs1, OTTbITa, UCC/Ie/JOBAHKS;

TIPOTHO3MPOBaTh  BO3MOXXHOe  JlajibHelillee  pa3BUTHe  (PU3NUECKUX
TIPOL[ECCOB, a TaK’Ke BLIIBUTATh TTPE/ITI0JIOXKEeHHsT 00 UX PA3BUTHH B HOBBIX
YCJIOBUSIX U KOHTEKCTax.

Pabora ¢ undgopmarueii:

TIPUMEHSITb pa3/IMUHble METOZbl, HHCTPYMEHTHI M 3aIlpoChl MPU TTOWCKe U
orbope WHGMOpPMAIMKA WM JAHHBIX C YUYETOM TIpe//IOKEHHOW yueOHOM
dbu3ruecKou 3a7aum;

aHa/IM3UPOBaTh, CUCTEMATU3HUPOBAaTh U MHTEPIPETHPOBATh WH(MOPMAIHIO
Pa3IMUHBIX BUIOB U (hOpM ITpe/[CTaB/IeHMSI;

CaMOCTOSITE/ILHO ~ BbIOMpaTh ONTHMa/lbHYIO (OpPMY  TIpeJCcTaB/IeHUs
vHbOpMal[id W HW/UTIOCTPUPOBATh pelllaeMble  33/laudl  HEC/I0>KHBIMH
CcXeMaMH, iMarpaMMaMu, MHOM rpadHKoM ¥ MX KOMOWHALIASMU.

KoMMyHHKaTHBHbIE YHHBepPCa/IbHbIe yueOHbIe {eHCTBHA:

B XoJe 00CyX[eHuss yueOHOro Marepuasna, pe3yabTaToB 1ab0paTOPHBIX
paboT U MPOEKTOB 3a/jaBaTh BOIIPOCHI 110 CYII[ECTBY 00CYKZaeMOU TeMbl U
BbICKa3bIBaTh WJIeH, HalleJIeHHble Ha pellleHHe 3a7jaud U TIojjeprKaHue
6/1aro>kes1aTeTbHOCTH OOIIeHNS;



COTIOCTaB/ISITb CBOM CYXKIEHHWS C CYXKAEHUSIMH JIPYTMX Y4YaCTHHUKOB
auasiora, 0OHapy>kKMBaTh Pa3/IMuMe U CXO/CTBO TO3ULUH;

BbIpaKaTh CBOIO TOUKY 3PEHHs B YCTHBIX M MUCbMEHHBIX TEKCTaX;
yO/TMUHO TIpe/[CTaB/ISTh Pe3y/IbTaThl BHITIOJHEHHOTO (PM3UUYECKOro OIbITa
(3KCIiepuMeHTa, UCCeJoBaHus, IIPOEKTa);

TIOHMMAaTh Y UCII0/Tb30BaTh MPEUMYIIIECTBa KOMAaHAHON U MHUBU/Ya/IbHOU
paboThI MpH pellieHn KOHKPeTHOM (hr3nudecKou mpob/ieMsl;

NIPUHUMATD T1eJTH COBMECTHOM [1eSITe/TbHOCTH, OPTaHU30BbIBATh JEMCTBUS
1Mo eé JOCTW)KEHHWIO: pacrpefiesisiTh PO, O0CYXJaTh TPOLECCHl U
pe3yJibTaThl COBMECTHOM PaboThl, 0000IT[aTh MHEHUST HECKOJTBKUX JTFOZIEH;
BBITIOJTHSTE CBOIO YacTb PabOoThI, JOCTUrasi KAUECTBEHHOTO pe3y/bTara Tio
CBOEMY HarpaB/IeHHIO ¥ KOOPAUHUPYS CBOU [I€HCTBUS C PYTUMH U/ieHaMu
KOMaH/Ibl;

OllIeHMBaTh KaueCTBO CBOETO BK/aJa B OOIMIMK MPOAYKT IO KPUTEPUSIM,
CaMOCTOSITe/IbHO CHOPMYTMPOBAaHHBIM yUaCTHUKAMH B3aMO/IeHCTBYSI.

PEFyﬂﬂTl/IBHBIe YHHUBepCA/IbHbIE y‘-lEﬁHI)Ie }Z[EﬁCTBPIH

CamoopraHusanus:

BBISIB/ISITH TIPO0J/IeMbI B ’KW3HEHHBIX U YUeOHBIX CUTYyalusiX, TPeOyIoLuX
J1s1 pelieHus: (QU3MYeCKUX 3HaHUK;

OpPUEHTUPOBATbCA B  PA3/MUHbIX MOJAXO0/AAaX TMPUHATUSL  pelleHuur
(MHAUBHYyabHOE, TPUHSTHE pEeLIeHUs] B TpyMIe, MNPUHSITHE pelleHuM
TPYIIION);

CaMOCTOSITe/TbHO COCTaBJISITh a/ICOPUTM pellleHust ((U3UYeCKOr 3a/laur Uin
TJIaHa WCC/IeOBaHUS C YUYETOM HWMEOIUXCS PeCypCcoB U COOCTBEHHBIX
BO3MOJKHOCT€M, apr'yMeHTUPOBATh Mpe/ijlaraeMble BApUaHThI pelleHN;
Jenath BLIOOp ¥ OpaTh OTBETCTBEHHOCTH 3a peIlleHue.

CEIMOKOHTPOIIB, BMOHI/IOHaJIbeIﬁ HHTE/I/IEKT.

[laBaTh a/IeKBaTHYIO OLIEHKY CUTYyal[My Y MIpe/jiarath I/laH eé U3MeHeH!s;
OOBSICHATH  TIPUUMHBI  JTOCTWOKeHUs  (HeJJOCTVI)KeHUs)  pe3y/IbTaToOB
JesiTeIbHOCTH, JaBaTh OL[€HKY MPHOOPEeTEHHOMY OTIBITY;

BHOCUTh KOPPEKTHBBI B JIeSITeJIbHOCTb (B TOM UKCJ/ie B XOJ BBITOTHEHUS
¢bu3uUeckoro HWCCAefOBaHUS WM TPOEKTa) Ha OCHOBe HOBBIX
00CTOSATENTECTB, W3MEHUBIIMXCSA CUTYyallii, YCTaHOBJIEHHBIX OIIWOOK,
BO3HUKILNX TPYAHOCTEW;

OLIeHMBATh COOTBETCTBHE Pe3y/bTaTa L|e/ih U YCI0BUSIM;

CTaBUTH CeOsi Ha MeCTO APYroro uejaoBeka B Xo/ie Criopa WK JUCKYCCUM Ha
Hay4yHYI0 TeMY, TOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JIPyTOro;



TIpU3HaBaTh CBOE MPaBO Ha OLIMOKY TpU pellieHnr (pU3nuecKux 3ajau Win
B YTBEP>)K/IeHUSIX HAa HAayUHbIe TeMbl U TAaKOE >Ke MPaBo ApPYyTroro.

INPEAMETHBIE PE3YJ/IBTATDBI

K koHily o0yueHusi B 7 KJ1acce ripeiMeTHbIe pe3y/ibTaTbl Ha 6a30BOM ypOBHe
JO/DKHBI OTpa)kaTh CHOPMUPOBAHHOCTh Y 00YUarOIIUXCSl YMEeHUH:

WCTO/b30BaTh  MOHATUS:  (U3UUeCKMe U XUMHUYecKue  siBJIeHus,
HabJ/ro/leHre, JKCIIepUMeHT, Mo/jie/lb, TUIOTe3a, eJUHUIIbl (PHU3UUeCKUX
BeJIMUMH, aTOM, MOJIeKyJ/a, arperaTHble COCTOSIHUSI BelljecTBa (TBEp/oe,
JKUZIKOe, Ta3000pa3Hoe), MeXaHW4YecKoe [BIKeHUe (paBHOMEpHOe,
HepaBHOMEDHOe, TNPSIMOJIMHENHOE), TPAaeKTOpHsl, pPaBHOJEUCTBYOLAs
Cu/a, nedopMariyst (ynpyras, TJIacTU4ecKast), HEBECOMOCTb,
COOOIIIArOIINeCs] COCY/bI;

pa3nuyath sBiaeHus (Auddysusi, TeroBoe ABMKeHHEe YaCTUL] BelllecTBa,
paBHOMEDHOe  /IBW)KeHWe, HepaBHOMEDHOe  [IBI)KeHWe, WHepLus,
B3aUMO/IEICTBUE TeJl, paBHOBECHE TBEPJBIX TeJ C 3aKPElVIEHHOM OChIO
BpallleHus], repe/iaua JiaB/ieHrs TBEPIbIMU TeJlaMU, KUJKOCTSIMU U ra3aMu,
atMoc(epHOe [aBjeHWe, TJlaBaHWe TeJs, TpeBpallleHUs] MeXaHU4eCcKou
JHEepPryu) MO OIMMCAHHI0 WX XapaKTepHbIX CBOWCTB M Ha OCHOBE OIIbITOB,
JIeMOHCTPUPYIOLIUX JaHHOe (hr3UUecKoe siBIeHUE;

pacro3HaBaTh TIPOsIBJIeHWE HW3YUYeHHbIX (U3UYEeCKUX SIBJIEHUM B
OKpYy>)Karoll[eM MHupe, B TOM uuc/e (pu3nuecKde SIBJ€HUS B TPHUPOJE:
TpUMeEphI IBW)KEHUS C Pa3IMUHbIMU CKODOCTSIMHM B JKMBOU U HEXUBOU
Tipupojie, JAeNCTBUMe CWIbl TPeHUsT B MPUPOJie U TeXHUKe, BJIMsSHUE
aTMoc(hepHOro JaBjieHUs] Ha >KUBOW OpraHu3M, T/laBaHUe pbI0, pbluaru B
Tesie yesioBeKa, NPy 3TOM TepPeBO/IUTH MPaKTUUECKYIO 3a/lauy B yueOHYyto,
BbI/Ie/ISITh CyII|eCTBeHHbIe CBOUCTBA (TTPU3HAKN) (DU3UUECKUX SIBIIEHUM;
OMMCHIBAaTh U3yUYeHHbIE CBOMCTBA Tel U ()U3UUYECKUe SIBJIEHUS], UCTIOMNb3YS
bu3nuecKre BeIMUMHBI (Macca, 00bEM, TIFIOTHOCTD BeITleCTBa, BpeMs, My Th,
CKOPOCTb, CPeJiHsII CKOPOCTb, CWJIa YIPYTrOCTH, CWJia TSPKEeCTH, BeC TeJa,
CuJia TpeHus, AaByieHre (TBEpJOro Tena, XXUAKOCTH, Ta3a), BbITaTKHMBaKOLast
cWla, MexaHWuYecKass paboTa, MOIIHOCTb, TIJIeUO CH/IbI, MOMEHT CHJIBI,
KO3(POULIMEHT TMO0JIe3HOTO [IeUCTBHUS MEXaHU3MOB, KUHETHYecKass W
NOTeHIUalbHasi SHepPrusi), TIpU OIMCAHWW TPABWJIbHO TPAKTOBAaTh
bu3nUecKrii CMBIC UCTIOMb3yeMbIX BeJIMUMH, UX 0003HauUeHUs U eJUHULIbI
(U3UUeCKUX BeIMYMUH, HAXOAUTh (HOPMYJIbL, CBSI3bIBAIOIIME [JAHHYIO
(U3MUYeCKYH0 BeIWUYMHY C [JPYTMMM BeJIMYMHAMH, CTPOUThH TrpadUKu
M3yUueHHbIX 3aBUCUMOCTel (PU3NUecKux Be/TMUUH;



XapakTepu30BaThb CBOWCTBA Tes, (U3MUecKre SIBJeHUSI U TIPOLIeCCHI,
WCTOJb3Ysl TIpaBW/a CA0XKeHUs cul (BAO/Ib OAHOW MpsMOi), 3aKoH ['yka,
3akoH [Tackasns, 3aKoH ApxuMe/ia, TIPABU/IO PAaBHOBeCHs pbiuara (6s10Ka),
«30JI0TOe TIPDAaBUJIO» MEXaHWKH, 3aKOH COXpPaHeHUsl MeXaHU4eCKOU
HEpruy, Mpd 3TOM JiaBaThb CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHa |
3aMuChbIBaTh €r0 MaTeMaTUueCKoe BbIpaXKeHUE;

00BsICHATH (hU3MUecKre siBJIeHUs], TPOIeCChl U CBOMCTBA Tes, B TOM UUC/Ie
U B KOHTEKCTe CHUTyalluid TIPaKTUKOOPUEHTUPOBAHHOI'O XapakTepa:
BLISIB/ISITh IPUUMHHO-CJIeZICTBEHHbIE CBSI3U, CTPOUTH OO0BsICHeHUe u3 1-2
JIOTMYECKHX 111aroB C OMOpoM Ha 1-2 M3y4yeHHBIX CBOMCTBA (PU3UUECKUX
SIBJIEHUM, (PU3NUYECKUX 3aKOHA U/TM 3aKOHOMEPHOCTH;

pelliaTb pacuéTHble 3ajaud B 1-2 [eMCTBUS, WCIIONb3ysl 3aKOHBI U
(dopMysibl, CBS3bIBAOIIME (PU3NUECKHEe Be/JMUMHBI: Ha OCHOBE aHaiu3a
yCJIOBUS 3a/lauy 3alyChbiBaTh KpaTKoe yC/IOBUe, MO/ICTaB/sATh (hr3udecKre
BeJIMUMHBI B (DOPMYJIbI ¥ TPOBOJAUTH PACUEThI, HAXOAUTH CIIPAaBOYHbIE
JlaHHbIe, HeoOXOAUMbIe i pellleHus 3a/lau, OLleHWBaThb PealiCTUYHOCTD
TOTyUYeHHOU (PU3NUeCKOMr BeJTMUMHBI;

pacrio3HaBaTh TPOO/EMbI, KOTOPble MOJKHO peIIUTb TP TIOMOIIU
(br3uUeCcKrX MeTO/I0B, B OMTMCAaHUU HUCC/eIOBaHUS BbIZIE/ISATh ITPOBEPsieMoe
rpe/roaoxeHye (TUroTe3y), pa3/inuaTb U UHTEPIIPeTUPOBATh NTOTyYeHHbIN
pe3y/ibTaT, HaxOJUTh OLIMOKKM B XOZe OIbITa, JejiaTh BBIBOABI IO €ro

pe3yJsbTaram;
TPOBO/JIUTh  OMBITHI M0 HaOMoOAeHWI0 GU3NUeCKUX SBIEHUM WU
(hr3rUecKux CBOWCTB Ten: dbopmMy/IUpoOBaTh TIpoBepsieMble

TIpe/TIONI0XKeH s, COOUpaTh YCTaHOBKY W3 TMPe/jI0KeHHOro 000py/10BaHus,
3aMuCbIBaTh X0/ OMbITa U (POPMYJ/IMPOBATh BBIBO/IbI;

BBITIOJIHATh TMpPsSIMble KW3MEPEHUs] PAcCTOSIHUS, BPEMEHM, MacChl Tea,
o0béMa, CWUBI M TeMIlepaTypbl C WCIIO/Jb30BaHWEM AaHA/IOTOBBIX U
1[UGPOBLIX TPUOOPOB, 3alMChIBaTh II0Ka3aHWS TPHOOPOB C YUYETOM
3a/]JaHHOM abCOFOTHOM MOTrPeIIHOCTH U3MepeHU;

TIPOBO/IUThH UCCJIe[JOBaHKe 3aBUCUMOCTH OJHOW (hH3UUeCKO BeJTMUUHBI OT
JIPyrol C WCMOJIb30BaHWEM TIPSIMbIX M3MepeHuH (3aBUCHMOCTU MYTU
PaBHOMEPHO JIBIKYIIIErocs Tejla OT BpeMeHU JIBIKeHUS TeJla, CUJTbl TPeHUsT
CKOJIbXKeHHsI OT Beca Tejia, KauecTBa 00OpabOTKU TOBEPXHOCTe Ten U
HEe3aBUCUMOCTU CWJIbI TPEHUs OT TLIOLIA Y COTIPUKOCHOBEHUS TeJl, CUJIbI
yIPYTrOCTU OT YAJUHEHUs MPY’>KWHBI, BbITAJKUBaOIIel CUIbI OT 00bEMa
TIOTPY>KEHHOM YacCTH TeJjia ¥ OT TJIOTHOCTH YKUAKOCTH, e€é He3aBUCHMOCTH
OT TUIOTHOCTH Tejia, OT T/IyOMHBI, Ha KOTOPYIO TIOTPY>KEeHO TeJso, yC/IOBUA
TIJIaBaHUs TeJl, YC/IOBUM PaBHOBeCUs pbluara U 0JIOKOB), y4acTBOBaTh B



TJIAHUPOBAaHUM ~ y4eOHOTO WCC/efioBaHUs, CoOHMpaTh YCTaHOBKY U
BBLITIOJIHATh W3MEDeHUs], CaeAys TIpeAIo)KeHHOMY TIlaHy, (PUKCHPOBaTh
pe3y/ibTaThl TOyYeHHOM 3aBUCUMOCTH (U3UUYeCKHWX BeJIMUMH B BUJE
TIpe/JIOKeHHBIX Ta0/uI] U TpadUKOB, [ie/laTh BBIBOJLI IO pe3yJbTaTaM
VICC/IeIOBaHMUS;

MIPOBOJIUTH KOCBEHHble HW3MepeHUus] (PU3NUYeCKUX BeIUUMH (IJIOTHOCTb
Bell[eCTBa )KUJKOCTHU U TBEPIOTO TeJia, CUJla TPeHUsI CKOTbXeHUsl, laB/ieHre
BO3/lyXa, BbITaJKMBAKOIlasi CWIa, JAEUCTBYIOLasi Ha MOrPYKEHHOE B
JKUJKOCTb  Telo, KO3(DQUIMEHT TMOJe3HOr0  JEeUCTBUSL  MPOCTBIX
MEeXaHU3MOB), Cjefysl TIpeJI0)KeHHOW WHCTPYKLMU: TMPH BbITIOJHEHUU
u3MepeHuii cobuparh HSKCIepUMeHTATbHYI0 YCTAaHOBKY W BBIUMC/SATH
3HaueHre MCKOMOM BeJTMUUHBI;

cobsirojaTh MpaBuia TeXHUKU Oe30macHOCTH 1pu paboTe ¢ 1abopaTOPHBIM
obopyioBaHuEeM;

yKa3blBaTh TIPUHIUIbI [IeHCTBUS TIPUOOPOB M TeXHUUECKUX YCTPOMCTB:
BeCbl, TePMOMETD, JWHAMOMETpP, COOOIIaroIecss COCy/bl, OapomeTp,
pblyar, MoABMKHBIN U HETIOABW)KHBIN 010K, HAaK/IOHHAs TIJIOCKOCTh;
XapaKTepu30BaTb TPUHLMUIMbBI  JeMCTBUS U3y4YeHHbIX TMPUOOPOB U
TeXHUYECKUX YCTPOUCTB C OINOPOW Ha WX OMUCaHUs (B TOM UUCIIE:
MOJLLUWITHAKY, YCTPOMCTBO BOJOIPOBOJla, THAPABINUECKUM Tpecc,
MaHOMeTp, BLICOTOMep, TTOPIITHEBOM HACOC, apeoMeTp), UCTIOJIb3Ys 3HAHUS
0 CBOMCTBaxX (pr3nuecKuX siBJieHU U HeoOXouMble pu3ruecKre 3aKOHbI U
3aKOHOMEpHOCTY;

NPUBOAUTH  MpUMepbl  (HaxoAWTb  WH(OpPMALMIO O  TIpUMepax)
MPaKTAYECKOT0 WCMO/Ib30BaHUS (PM3UUECKUX 3HAaHWW B TIOBCEJHEBHOMU
YKU3HU [71s1 oOecrieyeHusi 6e30MacHOCTH NP oOpalleHuu ¢ npubopamu u
TeXHUUeCKUMU YCTPOUCTBAMH, COXPaHEHUs 3/J0POBbsI U COO/TI0IeHsI HOPM
9KO0JIOTMYeCKOro MoBe/IeHUs B OKpYyKatolleld cpejie;

OCYIIeCTBJISAITh OTOOp MCTOUHMKOB MH(opMaluu B VHTepHeTe B
COOTBETCTBUM C 33/]JaHHBIM MTOMCKOBBIM 3allpOCOM, Ha OCHOBE UMEIOLUXCS
3HaHUW U TYTEM CpaBHEHHUS pa3/MYHbIX HWCTOYHUKOB BbIJE/ATh
uH(pOpMalMio, KOTopasi SIB/SIeTCs TPOTUBOPEUMBOM WM MOXKeT ObITb
HeJI0OCTOBEPHOM;

WICTI0/Tb30BaTh TPU BBITIOJTHEHUM YueOHbIX 3aZlaHUil Hay4YHO-TIOMYJISIPHYHO
nuTepaTypy GU3NUeCcKOro CofiepKaHusi, ClipaBOUHble MaTepyaJibl, PeCypChl
cetu VIHTepHeT, BiajeTb TMpUEMAMM KOHCIIEKTHPDOBAHUS  TEKCTa,
nipeoOpa3oBaHys HHGOPMAI[MK U3 OJHOU 3HAKOBOMW CHCTEMBI B IPYTYIO;
co3/laBaTb COOCTBeHHBIE KpPAaTKHe MUChbMeHHbIe U YCTHBbIe COOOIeHusT Ha
OCHOBe 2—3 UCTOYHUKOB MH(OpMaLMK (PU3NYECKOTO COZEeprKaHusi, B TOM



yuc/e myOIMYHO Jie/1aTh KpaTKue CO001eHHs 0 pe3y/bTaTaX MPOeKTOB WUH
yueOHbIX MCC/e/JOBaHWM, TIPU 3TOM I'PaMOTHO MCIIO/Ib30BaTh W3Yy4YeHHBIN
MOHSTUMHBIM amnmapaT Kypca (U3UKH, COIMPOBOXKJAThb BBICTYILJIEHUE
Tipe3eHTaLyew;

TP BBITIOJIHEHUM yueOHbIX TIPOEKTOB M WCC/Ie[OBAaHWU pacripefiesisiTh
00513aHHOCTH B TpyIIe B COOTBETCTBUM C IIOCTaBJIeHHBIMM 3ajlauaMH,
C/1IeJUTh 3a BBINIOJIHEHWEM IUlaHa [JeMCTBUM, a/leKBaTHO OL|eHUBATh
COOCTBeHHBbIM  BK/JAaZ, B  [JleATe/bHOCTb  TPYIbl,  BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aMMO/IEMCTBYE, YUUTBIBAsi MHEHVE OKPY KaroLLKX.

K koHIly o0yueHusi B 8 Ks1acce npemMeTHbIe pe3y/ibTaThl Ha 0a30BOM YPOBHe
JOJDKHBI OTPaXkaTb C(hOPMHUPOBAHHOCTH ¥ 00yUarOIUXCsl YMEHH:

WCIIO/Tb30BaTh TOHATHS: Macca U pa3Mephbl MOJIEKYJI, TeIJIOBOe ABU)KEHUE
aTOMOB U MOJIEKY/JI, arperaTHble COCTOSIHUS BellleCTBa, KPUCTA/IIMUecKre 1
aMmop(Hble Tesa, HACHILEHHbI W HEHAChIeHHbIM Tap, BJIa)KHOCTh
BO3/lyXa, TemIepaTrypa, BHYTDEHHSII SHeprusi, TeIJIOBOU JBUraTeslb,
371eMeHTapHbIN 3/IeKTPUUYECKUM 3apsijl, S7IeKTpUUYeCcKoe oJie, TIPOBOAHUKU
Y IU371EKTPUKH, IOCTOSTHHBIU 3/IEKTPUUECKHUN TOK, MarHUTHOE TO0JIe;
pa3/ivuath siBjieHUs1 (TerUioBOe pacIlMpeHue U C)KaTue, Tervionepejaua,
TeIJIOBOe pPAaBHOBeCHe, CMauvBaHWe, KalMW/UISIPHbIE SIBJIEHUS, UCTIapeHue,
KOH/leHcal[usl, T/laB/ieHre, KpUCTa/lu3alys (OTBepeBaHUe), KUIeHUe,
Terionepejaya (TernyIonpoBOAHOCTb, KOHBeKIUS, U3JlyueHue),
371eKTpHU3aliusl Tes, B3auMO/|eCTBUe 3apsi/lOB, JAEMCTBUS 3/1€KTPUUECKOT0
TOKa, KODOTKOe 3aMblKaHWe, B3auMOJENCTBUE MAarHuTOB, [IeUCTBUE
MAarHMTHOTO TOJI1 Ha MPOBOJHUK C TOKOM, 3/IEKTPOMAarHUTHast UHAYKLIVSA)
M0 OMNWCAHWUI0 WX XapaKTepHbIX CBOMCTB U Ha OCHOBE OIbITOB,
JIEMOHCTPUPYIOLIUX JaHHOE (PH3UUeCKoe sSIBIeHUE;

pacro3HaBaTh TIPOsIBJIEHWE UW3Y4YEHHbIX (U3UUECKUX SIBJIGHUHA B
OKpY>Karoll[eM MHupe, B TOM uUHuC/Ie (unueckue sIBJeHUS B TIpUPO/ie:
MOBEPXHOCTHOE HATSDKEHWe W KalWUISIDHbIe $IBJIeHUSI B TPUPOJE,
KpUCTa/Ulbl B Tpupoje, uanydeHue CoJsiHIa, 3amMep3aHue BO/0EMOB,
MoOpcKue Opu3bl, 06pa3oBaHue POChl, TYMaHa, WHesi, CHera, 3/IeKTpruuecKue
sIBJIeHUs] B aTMocdepe, 3/IeKTPUYECTBO KUBBIX OPraHM3MOB, MarHUTHOE
nose 3em/H, JApeld MOJOCOB, POJb MarHUTHOTO TIO/S [Ji >KU3HU Ha
3emsie, TIO/ISIPHOE CUSIHUE, TIPY 3TOM TEePeBOIUTh MPaKTUUECKYH0 3a7auy B
yueOHYI0, BBIZIEJIATH CYII[eCTBEHHbIE CBOMCTBA (TIpU3HAKK) (PU3UUECKUX
SIBJICHUU,

OMUCHIBAaTh U3yUeHHbIe CBOMCTBA Tel U (H3UUeCKUe SIBJIeHUs], UCTIO/b3Ysl
(u3rueckre Be/MUMHBI (TeMriepaTypa, BHYTPeHHSISI SHeprusi, KoJjnuecTBO
TEeIJIOThI, y/ie/ibHasi TeJIOEMKOCTh BeIlleCTBa, y/ie/bHasl TerjioTa



TI7IaB/IeHUs, yJenbHas TeryioTa IapooOpa3oBaHus, yjeabHas TeryioTa
CropaHusi TOIMJIMBA, KO3(D(PUIMEHT T0J/Ie3HOr0 [IeWCTBUSI TeriOBOM
MallllHbI, OTHOCUTe/IbHAsI BIa)KHOCTh BO3/[yXa, 3/IeKTpUUeCKUi 3apsi/, Cua
TOKa, 9JIeKTpUYeCcKoe HarpsbkeHWe, COTMpPOTHB/eHWE TIPOBOJHUKA,
yZlellbHOe COTIPOTHBIIEHE Bell[eCTBa, paboTa v MOIIHOCTb 3JIEKTPUUECKOT0
TOKa), TP OMNUCAHWUM TPaBWIbHO TPAKTOBaThb (PU3UUECKUM CMBIC/
WCTI0JTb3yeMbIX BeJTMUMH, 0003HaueHUs1 ¥ eJUHULIbI PU3NUeCKUX BeJIMUYMH,
HaxXxoZUTb (POPMYJibl, CBSI3bIBAIOL[ME [AAHHYHO (H3UUECKYH0 BeUUHHY C
JPYrUMH BeMUUYMHAMM, CTPOUTb TpaUKyd U3yUeHHBIX 3aBUCUMOCTeM
(hr3UUeCcKrX BeJIMUKH;

XapakTepu3oBaTb CBOMCTBA Tes, (U3WUYecKue sIB/IeHUSI U TPOLIeCCHI,
WCTO/Ib3ysl OCHOBHBIE TIOJIOXKEHUS] MOJIEKY/ISIPHO-KUHEeTUUeCKOW Teopuu
CTPOEHHsI BellleCTBa, MPUHLIUM CYTepPIO3ULIMU To/iel (Ha KayeCTBeHHOM
YPOBHE), 3aKOH COXpaHeHUsl 3apsi/a, 3akoH OMa /1J1s1 yuacTKa LieMu, 3aKOH
Ibxoyns—JleHua, 3aKOH COXpaHeHUsI SHEPTUU, TIPU 3TOM /laBaTh CJIOBECHYIO
(¢ opMy/IMPOBKY 3aKOHA M 3alMChIBaTh €r0 MaTeMaTH4yeCcKoe BbIpaXkeHUe;
OOBSICHATL (U3MUeCKre TIPOLeCChl M CBOMCTBA Tej, B TOM UWCIe U B
KOHTEKCTe CUTyal|uil MPaKTUKOOPWEeHTUPOBAHHOTO XapaKTepa: BbISB/ISThH
TIPUUMHHOC/IeICTBEHHbIE CBSI3H, CTPOUTh 00bsicCHeHHe U3 1—2 JIorMuecKux
IIarOB C OIMOpOM Ha 1-2 M3ydyeHHBbIX CBOMCTBA (DU3NUECKUX SIBJIEHUH,
(hr3MUeCKrX 3aKOHOB WX 3aKOHOMEPHOCTEWN;

pellaTh pacuéTHble 3aaud B 2-3 [JeMCTBUS, WCMO/b3ys 3aKOHbI U
dbopMysibl, CBsi3bIBarOLMe (PU3MUeCcKUe BeIMUMHBI: Ha OCHOBe aHasM3a
yC/IOBUSI 3a/lauyM 3alyChiBaThb KpaTKOe YCJ/IOBUE, BBISIB/ISTh HEJOCTaTOK
JAHHBIX /711 pellleHWsl 3a7iaud, BbIOMpaTh 3aKOHBI U (OPMYIIbI,
HeoOXoJuMble [jii e pelleHus, TPOBOAUTh pacuéTbl U CPABHUBATh
ro/lyueHHOe 3HaueHue (hU3MUeCcKOM BeIMUMHBI C U3BECTHBIMU JJaHHBIMU;
pacrio3HaBaTh TMpO0JieMbl, KOTOpble MOXKHO peIllUTh T[PU TTOMOIIU
(Gbur3MUeCcKUX MeTOJ0B, MCMOJIb3ys OIMCaHWe WCCAe0BaHUS, BbIJe/SATh
TipoBepsieMoe  TpPeAToJio’KeHWe, OLleHUBaTh TIPaBU/IBHOCTh  TOPSiAKa
TIPOBe/IeHUs UCCJIe[JOBaHus, [ie/1aTh BbIBOJbL;

TIPOBOAUTL OMBITBI TI0 HaOMOgeHNI0 (PU3NUYeCKUX SIBJIEHUM WM
¢bur3nUecKrx CBOWCTB Tes (KanWsipHbIe siBJIeHUs], 3aBUCUMOCTD JIaBJIeHUsI
BO3/lyXa OT ero o6béma, TemrepaTypbl, CKOPDOCTH MpoLiecca OCThIBAHUS U
HarpeBaHUsi TMpPU U3AyUYeHWM OT LiBeTa WU3/ayvarolier (IMOrJoLjarolen)
TIOBEPXHOCTH, CKOPOCTb MCIapeHusi BOJAbl OT TeMIlepaTyphbl >KUJKOCTH U
nolaau eé TIOBePXHOCTH, 3JIeKTpU3alusi Tejl W B3auMOJEUCTBUE
9/IeKTPUUYECKUX 3apsiioB, B3aUMOJEWCTBUE TIOCTOSTHHBIX MAarHUTOB,
BU3ya/Id3aliusi MarHUTHBIX T10/Iel TOCTOSTHHBIX MarHUTOB, JeNCTBUS



MarHUTHOTO TIOJIST Ha TIPOBOAHHMK C TOKOM, CBOMCTBA 3/IEKTPOMAarHuTa,
CBOMCTBA JIEKTPOJBUTaTe/si TOCTOSIHHOTO TOKa): (hOopMyJ/IMpOBaTh
TIpOBepsieMble MPEeATIOI0KEH S, COOMPATh YCTAHOBKY M3 ITPe/JIOKEHHOTO
000py/10BaHus, ONMMCHIBATh X0/ OMbITa ¥ (POPMY/TMPOBATh BHIBOBI;
BBITIOJTHSTE TTPSIMbIe N3MEPEHUsI TeMIIepaTypbl, OTHOCUTE/TbHOU BIA)KHOCTH
BO3[lyXa, CWIbl TOKa, HAMpsUKeHWs] C UCIIO/b30BaHUEM aHa0TOBbIX
npubOpOB ¥ [JAaTUMKOB (PU3NUECKMX BEJWYMH, CPAaBHMBAThb pe3yJ/bTaThl
V3MepeHU C y4éTOM 3a/laHHOM abCO/TIOTHOM MOTPelIHOCTH;

TIPOBO/IUTH MICC/IeZIOBaHKEe 3aBUCUMOCTH OIHOHM (h13MUeCKOl BeJTMUUHBI OT
JPYyroM C WCIO/Jb30BaHWEM TIPSIMBIX  W3MepeHUU  (3aBUCHUMOCTH
COTIPDOTHBJIEHUSI TIPOBOJHMKA OT €ro [JIMHbI, TUIOL[aZN TIOTIePeYyHOro
CeueHHs U yZeJIbHOTO COTIPOTUBJIEHUS Bell[eCTBa MPOBOAHUKA, CUJIbI TOKa,
UAYIEro 4Yepe3 TIPOBOAHMK, OT HaINpsDKeHHs Ha  ITIPOBOJHHUKE,
UCC/ieflIoBaHUe  T10C/IefI0BaTe/IbHOTO W Tlapasuie/IbHOTO — COeIMHeHU
TIPOBOAHUKOB): TIJIAHUPOBATh HCC/Ie/JOBaHWe, COOMpaTh yCTaHOBKY W
BBLITIOJIHATE W3MepeHusi, Caeflysl MpeAJio)KeHHOMY TulaHy, (DUKCUDOBATh
pe3yJibTaThl TIOJyUeHHOW 3aBUCUMOCTH B BU/le Tab/ulLl U rpadMKOB, enaTh
BBIBO/IBI 110 pe3y/bTaTaM HCC/Ie/[OBaHMUS;

TIPOBOINTL KOCBEHHbIe W3MepeHUs (HU3NUeCKUX BequuuH (yenbHast
TETUIOEMKOCTh ~ BeIlleCTBa, COTPOTHB/eHWe TIPOBOJHMKA, pabota W
MOILHOCTb 3J/IEKTPUYECKOT0 TOKA): TJIaHMPOBaThb W3MepeHusi, CobupaTh
5KCIepUMEHTA/IbHY0 YCTAHOBKY, C/ie[lysl TIpe/jIO)KeHHOW WHCTPYKLIUM, U
BBIUMC/ISITh 3HAUeHNe Be/TMUMHbI;

cobmoaTh TpaBr/ia TEXHUKW 0e301MacHOCTH MpHU paboTe ¢ labopaTopHBIM
obopyaoBaHHEM;

XapaKTepu30BaTh TPUHLMIMbBI  JeWCTBUS M3yUeHHbIX TNpUOOpPOB U
TeXHUUECKHX YCTPOMCTB C OTIOPOM Ha UX OMMCaHUs (B TOM UHC/Ie: CUCTEMA
OTOTUIEHHS [JOMOB, TUTPOMETP, MIapOBasi TypOMHa, aMIIepMeTp, BOJIbTMETD,
CUETUMK IIEeKTPUUECKOW SHEPTyH, 3JIeKTPOOCBETHTEbHbIe TIPUOOPHI,
HarpeBaTe/lbHble  3JIeKTPONpUOOphl  (TIpUMephl), 3/IeKTpHUYeCcKue
TIpe/JOXpaHUTesTH, 3/IeKTPOMAarHuT, 371eKTpOoABUraTe/ b IIOCTOSTHHOTO TOKa),
WCTIOJb3YSl 3HAHWSI O CBOMCTBAx (DM3WUECKUX SIBJIEHWM W HeoOXoJuMble
(ur3uueckre 3aKOHOMEPHOCTY;

pacrio3HaBaTh TIPOCThIe TeXHWUYECKHe YCTPONCTBA U HW3MepHUTe/bHbIe
TIpUOOPHI TI0 CXeMaM U CXeMaTUYHbIM PUCYHKaM (KUIKOCTHBIA TepMOMET],
TepMOC, IICUXPOMETp, T'MICPOMETp, [BUraTe/lb BHYTPEHHEro CropaHu,
3JIEKTPOCKOII, PeoCTaTr), COCTaBJSTh CXEeMbl 3JIEKTPUUECKUX LeTiell C
T0C/Ie/OBaTeIbHBIM U TIapasljie/ibHbIM COeJUHEHUEeM 3/IeMeHTOB, pa3/inyast
yC/IOBHBIe 0003HaUeHUsT 37IeMEHTOB 3/IEKTPUUECKUX Tierleif;



NIPUBOJUTL  TpuUMepbl  (HaxoguTb WHGOpPMALMIO O  [pUMepax)
MIPaKTUYeCKOI0 HCI0/Ib30BaHUSl (PU3MUYECKUX 3HAHWKW B TOBCEJHEBHOU
)KU3HU [ obecrieueHust 6e30MacHOCTH TMpU oOpalljeH|u C npubopamMu U
TeXHUUeCKUMU YCTPOMCTBAMH, COXPaHEHHUs 3/J0POBbsI U COO/TIOIeHHSI HOpM
5K0JIOTUYECKOT0 MOBeJieHUsI B OKpY>Karolllel cpeje;

OCYILeCTBJISITb TIOUCK MH(pOpMaLuu (U3NYECKOTO COJEep)KaHusi B
VHTepHeTe, Ha OCHOBe UMEIOLIMXCS 3HAHUM U TNYTEM CpaBHEHUs
[OTIO/THUTEe/TbHBIX NCTOUHUKOB BBIJIe/SITh MH(OPMAaLMIO, KOTOpast SIB/SeTCs
TIPOTUBOPEUUBOU WU MOXKET OBbITb HeJJ0CTOBEPHOM;

WCTIOTb30BaTh TIPU BBITIOJHEHUH yueOHbIX 3a/laHuil HayYHO-TIOMY/ISIPHYIO
nuTepaTypy GU3NUeCKOro CoZiepKaHusl, ClipaBOUHble MaTepyaJibl, peCypChl
cetu VIHTepHeT, BiajeTb TMpUEMAMM KOHCIIEKTHDOBAHUS TEKCTa,
ripeoOpa3oBaHus MH(OPMaIMY U3 OJHOM 3HAKOBOM CHCTEMBI B IPYTYIO;
co3/jaBaTh COOCTBeHHble TIMCbMEHHBbIe U KpaTKWe YCTHbie COOOIeHus,
0606mass wuHGMOpMaIMI0 U3 HECKOJIBKUX HWCTOYHUKOB (DU3MUECKOro
cofepXkaHus, B TOM 4ucCae TyOIUYHO TIPeACTaBISATb pe3y/bTaThl
MIPOEKTHOM W/ MCC/Ie[0BaTe/bCKOM [esiTeIbHOCTH, TIPU 3TOM TPaMOTHO
WCTIO/Ib30BaTh W3YYEHHBbIM TMOHATUWHBIA amnmapar Kypca (OU3MKH,
COTIPOBOXKAATHBBICTYTI/IEHUE Mpe3eHTal[1el;

TIPDU  BBITIOJIHEHUM YueOHbIX TPOEKTOB U HCC/eJ0BaHUM (PU3NUYeCKuX
TIPOLIECCOB  pacripefieisiTb 0053aHHOCTHM B TPYIle B COOTBETCTBUU C
MOCTaB/IeHHbIMU 3a/la4yaMH, CeJUTh 3a BBINOJTHEHWEM I/laHa [|eHCTBUM U
KOPPEeKTUpPOBaThb €ro, aZieKBaTHO OLeHUBaTb COOCTBEHHBbIM BKJaJ, B
[,esITeJIbHOCTh TPYIIIbI, BBICTPaWBaTh KOMMYHUKAaTUBHOE B3aUMO/IeHCTBYeE,
TIPOSIBJISS TOTOBHOCTD pa3peliaTb KOH(IUKTHI.

K koH1ly o0yueHusi B 9 Kj1acce rpeiMeTHbIe pe3y/ibTaThbl Ha 6a30BOM ypOBHe
JOJDKHBI OTpaXkaTb C(hOPMHUPOBAHHOCTH Y 00yUarolUXCsl yMeHU:

VICTIO/Ib30BaTh TOHATHS: CUCTeMa OTCYéTa, MarTepuajbHasi TOUKa,
TPaeKTOpUsl, OTHOCUTETbHOCTh MeXaHWUYeCKOro ABWXeHUs, Jedopmalius
(ynipyrasi, TjacTuyeckasi), TpPeHHWe, LIeHTPOCTPEMUTe/NbHOe YCKOpeHUe,
HEBeCOMOCThb M Tieperpy3Kku, LIeHTP TshKeCTH, abCoJIIOTHO TBEpZoe Teslo,
LEHTP TSDKeCTU TBEPZOro Tesa, paBHOBeCcHe, MeXaHWuYeckre KosiebaHust U
BOJIHBI, 3BYK, MH(QPA3BYK U y/IbTPa3BYK, 3/IeKTPOMarHUTHbIE BOJIHBI, IIKasa
9/IeKTDOMAarHUTHBIX BOJIH, CBeT, OMM30PYKOCTh U /1a7bHO30PKOCT,
CTIeKTPbI WUCITyCKaHUs U TIOTJIoleHus], anbda, 6eTa- U raMMa-u3aydeHus,
W30TOIbI, si/lepHasl SHEePreTHKa;

pa3nuyarh siBieHUs (paBHOMEDHOe ¥ HepaBHOMEpDHOE MPSMOJMHEeNHOoe
JBIKeHWe, PaBHOYCKOPEHHOe TMpsSIMOJIMHeNHOe [IBKeHue, CBOOOJHOe
raZieHue TeJjl, pABHOMEPHOE JIBI)KeHHe 10 OKPY’KHOCTH, B3aMMOJIeNCTBYE



TeJI, PeakKTUBHOE JBIDKeHHe, Kojie0aTellbHOe [BIM)KeHHe (3aTyXaromiue U
BBIHY>K/IeHHbIe KOjiebaHMsI), pe30HaHC, BOTHOBOE ABIDKEHHE, OTpaKeHue
3ByKa, MNPSMOJIMHEMHOe paclpoCTpaHeHHe, OTpaKeHWe U MpesioM/ieHHe
CBeTa, MOJTHOe BHYTPeHHee OTpa)keHUe CBeTa, Pa3/ioykeHHWe Oeloro cBera B
CIIeKTP W CJIO)KeHWe CIIeKTpa/ibHbIX LIBeTOB, /[AMCIIEpCUSI  CBeTa,
ecTeCTBeHHasi paJMi0aKTUBHOCTb, BO3HHWKHOBEHHE JIMHEeMUaToro CreKkTpa
W3/TyueHHs) M0 OMMCaHWI0 UX XapaKTepPHbIX CBOMCTB M Ha OCHOBE OTBITOB,
JIeMOHCTPHUPYIOILIUX AaHHOe (hH3MUYecKoe sIBIIeHUE;

pacrio3HaBaTb  TPOSIBJIEHWE  U3YyYEeHHBbIX (PU3NUeCKUX SBJAE€HUU B
OKpy)KaroilleM Mupe (B TOM uuciae (u3nueckue siBJieHUsI B TIpUPO/e:
TIPUIMBLI U OT/IUBHI, ABMKeHUe TiiaHeT COMHeYHOM CHCTeMbl, peakKTHBHOe
JIBIDKEHHE JKUBBIX OpraHM3MOB, BOCIPUSITHE 3BYKOB >KUBOTHBIMH,
3em/ieTpsiCeHUe, CelCMUYecKWe BOJIHBI, IlyHaMH, 35X0, I[BeTa TeJl,
ONTUYEeCKHe SIBJIEHWs B TIPUpPOZie, OMOOrMYecKoe AeMCTBUE BUHUMOTO,
y/AbTpaUoeToBOr0 W PEHTTeHOBCKOrO U3/lydeHUM, eCcTeCTBEeHHbIN
pPaZiIMOaKTUBHBIM (DOH, KOCMHUUYECKHe Jyud, paJrdOoaKTUBHOE W3TyueHUe
MPUPO/IHBIX MHWHEpasoB, [elCTBHe pPaJMOAaKTUBHBIX HW3/IyYeHUU Ha
OpraHvM3M 4eJiOBeKa), MpU 3TOM IepeBOJUTH TPaKTUUeCKyr 3azady B
yueOHYI0, BbIIEJIITh CYI[eCTBEHHBbIE CBOMCTBA (TIPU3HAKK) (DU3AUECKUX
SIBJIeHUM;

OMMChIBAaTh U3yUeHHbIe CBOMCTBA Tel U (hU3nuecKue siBJIeHUs], UCTIOMb3Ys
(dusnueckre BeMYMHBI (CpefHSII W MIHOBEHHas CKOpPOCTb Teja Ipu
HEepaBHOMEDHOM [IBW)KEHUM, YCKODeHMe, TepeMellleHue, MyTb, YTr/oBas
CKOpPOCTb, CW/Aa TpPeHWsl, CWIa YMPYrOoCTH, CWla TKECTH, yCKOpeHHe
CBOOOJHOTO TIaJleHHsI, BeC Teja, HMITy/JbC Tela, WMITYJIbC CHIIbI,
MexaHWUecKass paboTa M MOII[HOCTb, TIOTeHI[Ma/bHAasi SHEpPrusi Tea,
MOJHSATOrO HaJ, TTIOBEPXHOCTBIO 3e€MJ/IM, MOTeHIUabHasi SHeprus CKaTou
MPY>XUHbI, KUHETWYEeCKasi SHeprus, TMoJIHas MeXaHWuecKasi SHeprus,
TIepUOA, ¥ YacToTa KojiebaHui, /i/TMHa BOJTHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHa, CKOPOCTb CBeTa, T0Ka3aTe/b Mpe/ioM/IeHHs Cpefibl), IPU OMHCaHUU
MpaBWIbHO TpaKTOBaThb (DU3WUECKUH CMBICT MCIO0J/Ib3yeMbIX BeUYMH,
o0o3HaueHuss ¥ elUHUIIbl (U3UUECKUX BeJWYWH, HAXOAUTh (POPMYJIbI,
CBsI3bIBAOII[ME JaHHYH (PU3NUECKYI0 BeTMUUHY C APYTUMU BeJMUMHAMU,
CTPOUTh rpaUKy N3yUeHHbIX 3aBUCUMOCTeN (PU3NUeCKHUX BeTHUNH;
XapaKTepyu30BaTb CBOMCTBa Tes, (U3HWUeCKue SBeHHsS W TIPOLIecChl,
WCIIO/Ib3ysl 3aKOH COXpaHeHWsI SHEePryuu, 3aKOH BCEMHPHOIO TATOTEeHUSs,
MPUHLIUN CyNepHo3vlIUi CUJ/, TIPUHLMII OTHOCUTeNbHOCTU ['anues,
3aKOHbI HBIOTOHA, 3aKOH COXpaHeHWs UMITyJ/bCa, 3aKOHbl OTPaKeHUs U
TpesioM/IeHUs1 CBeTa, 3aKOHbI COXPaHeHHs 3apsi/JOBOI0 U MacCOBOT'O Unces



IIpU SII€PHBIX peakLUsiX, NIpd 3TOM JaBaTb CJIOBECHYH (POPMYJIMPOBKY
3aKOHa U 3alMChIBaTh €r0 MaTeMaTHyeCcKoe BbIPDaKeHHE;

00BSICHATL (hM3KUecKHre TPOLeCCHl U CBOMCTBA Tel, B TOM YHC/Ie U B
KOHTEKCTe CUTyal|iil NPaKTUKOOPHEeHTUPOBAaHHOIO XapakKTepa: BbISB/ISTh
TIPUYUHHO-CJIe/ICTBEHHbIE CBSI3U, CTPOUThL O0bSICHEHUE U3 2—3 JIOTUUeCKUX
11aroB C OMOpPOM Ha 2—3 W3yUeHHbIX CBOMCTBA (PU3NUYECKUX SIBIEHUU,
¢bu3MUeCcKrX 3aKOHOB WU 3aKOHOMEPHOCTeH;

pelmiatb pacyéTHble 3aj7aud (onuparolyMecs Ha cuacTeMy U3 2-3
yPaBHEHHI), UCII0/b3ys 3aKOHbI U ()OPMYJIbI, CBSI3bIBAIOIME (PU3NUYECKUe
Be/IMUMHBI: HAa OCHOBE aHa/lv3a YCJI0BHSI 3a/lauyd 3alMchbiBaTh KpaTKOe
yCJ/IOBUE, BBISIB/ISATH HEZOCTalOIe WM W30BbITOUHbIe [aHHbIe, BbIOWpATh
3aKOHBI U (hOpMyJibl, HeOOXOAUMBIe [I/Is1 pellieHUs], POBOJAUTh PacUyéThl U
OLIeHMBaTh pEAJMCTUYHOCTb  TOAYYEHHOrO0 3HaueHus:  (U3AUYecKou
Be/IMUMHBI;

pacrio3HaBaThb TMpo6JsieMbl, KOTOpble MOYKHO pelliuTb TPU TOMOIIU
(u3MUYecKMX MeTOZI0B, MCIO/b3ys OIUCaHWe HCC/Ie/loBaHusl, BbIJE/ATh
TpoBepsieMOe  TIPeJII0/IO’KeHHe, OLleHUBaTh T[PaBU/IbHOCTL  TOPS/IKa
TIpOBeJleHUs]  MCC/Ie[OBaHUs, JenaTb BbIBOJbl, WHTEPIPETUPOBATh
pe3y/bTaThbl Hab/IIOZeHNH U OTILITOB;

MPOBOJIUTh  OMBITHI IO HabmoAeHut0 (QU3NUeCKUX SIBJI€HUN WU
(r3nUeCKUX CBOWCTB Tes (M3ydeHHWe BTOPOro 3akoHa HblOTOHa, 3aKoHa
COXpaHeHUsl SHepruv, 3aBUCUMOCTh Tepuofia KosiebaHui TPY>KUHHOTO
MasiTHUKa OT MacChl rpy3a M >KECTKOCTU MPY>XUHbI U HE3aBUCHMOCTb OT
aMIUTUTYZbl Ma/bIX KojeOaHWi, MPsIMOIMHeHHOe pacripoCTpaHeHue CBeTa,
pasniokeHue Oesioro cBeta B CIEKTpP, U3yuyeHHe CBONCTB HM300pakeHUus B
TJIOCKOM 3€epKajie ¥ CBOMCTB M300pakeHWs TipeZiMeTa B CoOHparoleid
nvH3e, HaOJIIOZIeHre CIUVIOIIHBIX M JIMHeMuUaThIX CIIeKTPOB W3/yueHUs):
CaMOCTOSITe/ILHO  COOMpaTh yCTAaHOBKY W3 MW30BITOUHOTO Habopa
000py/10BaHus1, OMTUCHIBATh X0/ OTbITA U €ro pe3y/bTaThl, GOPpMYIMPOBAThH
BBIBO/IbI;

MIPOBO/IUTH TIPU HEOOXOJMMOCTU CEpUI0 TMPSIMbIX U3MEPeHUH, orpejerss
CpeflHee 3HauyeHWe H3MepseMOU BelWuMHbI (POKYCHOe pacCTosHue
cobuparoijeli JMH3bI), OOOCHOBLIBAaTH BBLIOOP crocoba HM3MepeHHs
(M3MepuUTeNLHOTO TpHOopa);

NIPOBOJIUTH UCC/IeflOBaHME 3aBUCUMOCTeN (PU3UUeCKUX BeIMYMH C
WCTI0JTb30BaHKeM MPSIMbIX U3MepeHUi (3aBUCUMOCTD MTYTH OT BpeMeHU TIpU
DPaBHOYCKODEHHOM [IBIDKeHWM 0e3 HaualbHOM CKOpOCTH, Tepuoja
KosiebaHUM MaTeMaTUUecKoro MasiTHUKA OT JIJIMHbI HUTH, 3aBUCUMOCTU
yria OTpa’keHusl CBeTa OT yrja MaJleHusl U yrja MperoM/eHUs OT yria
najieHusi): TJIaHUpOBaTh WCC/Ie[0BaHKe, CaMOCTOSITEIbHO COOUpaTh



YCTaHOBKY, (DUKCUpOBaTh pe3y/bTaThl TIOJyUeHHOW 3aBUCHMOCTH
¢bu3nuecKMx BeMWUMH B BUZe Tabiuil U rpadukoB, AesaTh BLIBOABI TI0
pe3yJibTaTaM UCC/ieI0BaHus;

MIPOBOJIUTH KOCBEHHble H3MepeHus1 (M3UUeCKUX BeJIUYMH (CpeAHss
CKOPOCTh 1 YCKOPeHHUe TeJia TIPY PaBHOYCKOPEHHOM BM>KeHUH, YCKOPeHHe
CcBOOOMHOTO TMajileHusi, >KECTKOCTh TIPY)KUHBI, KO3(PQPUIMEHT TpeHus
CKOJIb)KeHUsI, MeXaHuuecKasi paboTa M MOIIHOCTb, UaCTOTa U Tepuo/j
KosiebaHUM MaTeMaTUUecKoro W TPYKUHHOTO MasiTHUKOB, OITHYeCcKast
cwia cobuparoijeli JIMH3bI, PAJWOAKTHUBHBIM (OH): TUTAHUPOBATH
n3MepeHusi, COOMpaTh SKCTEepPUMEHTAlbHYI0 YCTAaHOBKY U BBITTOHSTD
V3MepeHUsi, C/ieflysl TIpe/J0’KeHHOW WMHCTPYKLIMU, BBIYUC/SATH 3HaueHUe
Be/IMUMHBI U aHA/TM3MPOBATh MOTyYeHHbIe pe3y/bTaThl C YUETOM 3a/laHHOU
MOTPELLHOCTU U3MepeHui;

co0oaTh TpaBu/ia TEXHUKW 0e30MacHOCTH MpH paboTe ¢ labopaTopHbIM
obopyaoBaHUEM;

pa3/vuaTh OCHOBHbIe TIPHM3HAKM U3YUYeHHbIX (PU3MUECKUX Mo/lesei:
MaTepHa/ibHasi TOUYKa, abCOMIOTHO TBEpPJOE Ten0, TOUEUHBIM HCTOUHUK
CBeTa, JIy4, TOHKasl IMH3a, [JlaHeTapHasi MO/ieJ/ib aTOMa, HyK/IOHHasi MO/ieJlb
aTOMHOTO SI/Ipa;

XapaKTepu30BaTh TMPUHIUMbI AeUCTBUS H3y4YeHHbIX TPUOOPOB U
TeXHUYECKUX YCTPOMCTB C OMOPOM Ha WX OMNUCAaHUs (B TOM YMCIIE:
COU/IOMETP, [aTUMKU TI0JIOKEeHHWsl, PacCTOSIHUS M YCKOPEeHUs, pakeTa,
5X0JIOT, OYKH, TMepuckor, (¢oToamnmnapar, ONTUYeCKHe CBETOBO/BI,
CTIeKTPOCKOTI, Z03UMeTp, Kamepa BuibCcoHa), WCIMO/MB3ysd 3HAHUS O
CBOMCTBaX (U3WUECKUX SIBJIeHMM W HeoOXoAuMmble  (usnyeckue
3aKOHOMEPHOCTH;

WCTIOJTb30BaTh CXeMbl U CXeMaTUUHble PUCYHKH M3yUeHHBIX TeXHUUYEeCKUX
YCTPOUCTB, U3MepUTe/bHBIX MPUOOPOB U TEXHOJOTHUECKHUX TPOLIeCCOB
NP pellieHur yueOHO-TIPAKTUUeCKUX 3aflay, OITHYeCKUe CXeMbl [Jist
TIOCTPOeHHsI N300pakeHU B TIJIOCKOM 3epKasie ¥ coOuparoiileii MH3e;
MIPUBOJUTL  TMpUMepbl  (HaxoAuTh WHGOpPMALMIO O  TpUMepax)
MPaKTUYeCKOr0 MCIO/b30BaHUsl (PM3NUECKUX 3HAHWW B TMOBCEJHEBHOU
YKU3HU 7151 0OecrieyeHusi Oe30MacHOCTH NP oOpalleHuu ¢ npubopamu u
TeXHUUeCKUMU YCTPOUCTBAMH, COXPaHeHUs 3/J0POBbsI U COO/IOIeH s HOPM
9K0JIOTUYECKOTO TTOBeIeHHs B OKpY»Kalolllel cpefe;

OCYIIIeCTBJISAITh TIOUCK MHGopMaluu  (U3UUECKOTO COJlep)KaHusl B
WHTepHeTe, caMOCTOsATebHO (hOpPMYyIUPYsI TIOMCKOBBIN 3arpocC, HaXOAUTh
MyTU OMpeJiesieHrs1 JOCTOBEPHOCTU TOyYeHHOM UH(pOpMalui Ha OCHOBe
VIMEIOLIMXCSl 3HAHUW U OTI0/IHUTE/IbHBIX UCTOUYHUKOB,;



WCTI0/Tb30BaTh TIPU BBITIOJTHEHUM YueOHBbIX 3aZlaHUii Hay4YHO-TIOMYJISIPHYTO
nuTepatypy Gr3NUeCcKoro CoAep>KaHusl, ClipaBOYHbIe MaTepHuasbl, PeCypChl
cetu VIHTepHeT, BjaZieTh NpPUEMAMM KOHCIEKTHDOBAHMUSI  TEKCTa,
nipeobpa3oBaHysi THPOPMALIMU U3 OIHOM 3HAKOBOU CUCTEMBI B IPYTYIO;
co3/jaBaTh COOCTBEHHbIe TMUCbMEHHble U YCTHble COOOIEeHUsI Ha OCHOBe
vH(MOpMalMi K3 HEeCKOJbKMX MCTOYHUKOB (HDHU3UUECKOr0 COfep)KaHus,
yO/IMYHO TIpe/[CTaB/ISITh pe3y/bTaThl TPOEKTHOM WU UCC/IefloBaTeTbCKOM
JleITeIbHOCTH, TNpA 5TOM TPaMOTHO  HCIIO/b30BaTb  MW3yYeHHbIN
MOHATUMHBIM anmnapaTr MW3ydyaeMoro paszena (M3MKA U COINPOBOXKJAThb
BBICTyT/IEHMe TIpe3eHTaliell C y4éToM OCO0eHHOCTel ayJuTOpUU
CBEPCTHUKOB.



TEMATHNYECKOE INTAHUPOBAHUWE

7 KITIACC
KonunyecTBo yacos JJIeKTPOHHBIE
No HaumeHoBaHue pa3je/ioB U TeM (yudposBbie)
KonTposibubie | IIpakTHueckue
n/n NpOrpamMMsl Bcero oOpa3oBare/bHbIE
paboTbI pabdoThI
pecypchbl

Pa3zgen 1. ®u3uka u eé posib B I03HAHUM OKPY)KaIoLiero Mmupa

bubmoTeka LIOK

1.1 dusuka - Hayka o oje 2
W3MKa - HayKa O IIPUPOJ https://m.edsoo.ru/7f416194

Bbubmmoreka [JOK

1.2 dusnueckrie BeJIMUUHbBI 2 1
https://m.edsoo.1ru/7f416194

bubmoTeka LIOK

1.3 EcTecTBeHHOHayUHbIN MeTO/] TTIO3HAHUS 2 1
https://m.edsoo.ru/7f416194

Nroro no pazgeny 6

Pa3].'[EJI 2. HEPBOHa‘laﬂbeIE CBeJ€HHUA 0 CTPOCHHUH BeIeCTBA

bubmoreka LJOK
2.1 CTpoeHue BelljeCTBa 1
https://m.edsoo.ru/7f416194
59 [IBr>KeHre 1 B3aUMO/IeICTBUE YaCTHL] ’ 1 bubmoreka LJOK
' BellecTBa https://m.edsoo.ru/7f416194
bub6 OK
2.3 ArperaTHbIe COCTOSTHUS BellleCcTBa 2 nomorexa L
https://m.edsoo.ru/7f416194
Nroro nio pa3geny 5
Pazgen 3. /IBr)keHue U B3auMo/ielCTBHE TeJl
bub OK
3.1 MexaHHUUeCcKoe JIBH)KeHHe 3 nomorexa L
https://m.edsoo.ru/7f416194




bubmoreka IIOK

3.2 Nue cca, TJIOTHOC 4 1
HEpHHA, MAcea, rioTHoCT® https://m.edsoo.ru/7f416194
3.3 Cuna. Bugpl cun 14 2 Bubmorexa [JOK
https://m.edsoo.ru/7f416194
Wtoro no pa3peny 21
Pa3gen 4. /laB/ieHHe TBEPBIX TeJI, )KUJKOCTEH U ra3oB
41 [Hasnenve. Ilepenaua gaBneHus: TBEpAbIMU 3 bubmmoreka LIOK
) TeJlaMu, )KUAKOCTIMU U ra3amu https://m.edsoo.ru/7f416194
4.2 [aBieHue XUAKOCTH 5 Bubmorexa [JOK
https://m.edsoo.ru/7f416194
4.3 ATMocdepHoe aBieHue 6 Bubmmorexa [JOK
https://m.edsoo.ru/7f416194
44 [leicTBUe )XUAKOCTH U ra3a Ha IOrpy>kéHHoe 7 3 Bbubmmoreka [JOK
) B HUX TeJI0 https://m.edsoo.ru/7f416194
Wtoro no pa3peny 21
Pa3pen 5. PaGoTa ¥ MOIHOCTB. DHEPrus
bub6 OK
5.1 PaboTa ¥ MOIITHOCTh 3 1 nommorexa L
https://m.edsoo.ru/7f416194
5.2 IIpocThie MeXaHU3MBI 5 1 Bubmmorexa [JOK
https://m.edsoo.ru/7f416194
5.3 MexaHuuyeckasi SHeprus 4 1 Bubmmorexa [IOK
https://m.edsoo.ru/7f416194
Wtoro no pa3peny 12
Pe3epBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 68 12




8 KVIACC

KonnuecTBo uacos JJ/IeKTPOHHbIE
HaumeHoBaHue pa3je/ioB U TeM (mudpossbie)
Ne n/nn KonTposbHbie | IIpakTHuyeckue
NMporpamMMsbI Bcero oOpa3oBaTe/bHbIE
paboThI paboThI
pecypchbl
Pa3zgen 1. TensioBbIe AB/I€HUA
1.1 CTpoeHye U CBOWCTBA BellleCTBa 7 Bubmorexa IOK
https://m.edsoo.ru/7f4181ce
1.2 TeruioBble 1poLecchl 21 1 5 Bubmorexa [JOK
https://m.edsoo.ru/7f4181ce
Nroro no pazgeny 28
Pa3pen 2. DnekTpruyeckue 1 MarHUTHbIE SIBJICHUS
21 DJIeKTpUYeCcKue 3apsi/ibl. 3apsKeHHbIe Tejia 7 1 BubmoTeka LIOK
) U VX B3aUMO/leiCTBHe https://m.edsoo.ru/7f4181ce
. . bub6 OK
2.2 ITocTOsTHHBIN 3/IEKTPUYECKUN TOK 20 1 7 nommorexa L
https://m.edsoo.ru/7f4181ce
2.3 MarnuTHbIe SIBJIEHUS 6 1 1.5 Bubmorexa [JOK
https://m.edsoo.ru/7f4181ce
2.4 DJIEKTPOMAarHUTHast UHAYKLUS 4 Bubmorexa [OK
https://m.edsoo.ru/7f4181ce
Nroro no pazgeny 37
Pe3epBHOe Bpemsi 3
OBUIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 68 3 14.5




9 KVIACC

KonnuecTBo uacos JJ/IeKTPOHHbIE
HaumeHoBaHue pa3je/ioB U TeM (mudpossbie)
Ne n/nn KonTposbHbie | IIpakTHuyeckue
NMporpamMMsbI Bcero oOpa3oBaTe/bHbIE
paboThI padoThI
pecypchl
Pa3zgen 1. MexaHnnueckue sAB/JIeHUA
11 MexaHuuecKoe JBI>KEeHHE U CII0COOBI ero 10 1 bubmoteka LIOK
) ONUCaHUs https://m.edsoo.ru/7f41a4a6
. bubmmoreka [IOK
1.2 Bsaumopencrsue ten 20 1 3 1
https://m.edsoo.ru/7f41a4a6
bubmoreka IIOK
1.3 3aKOHbI COXpaHeHus 10 3 4
https://m.edsoo.ru/7f41a4a6
Wtoro no pa3peny 40
Pa3pen 2. MexaHHUeCKHe K0/1e0aHUA U BOJTHBI
Bbubmmoreka IJOK
2.1 MexaHnueckue KoebaHus 7 3 =
https://m.edsoo.ru/7f41a4a6
bubmmoreka LIOK
2.2 MexaHnueckue BOJIHBL. 3BYK 8 1 3 H
https://m.edsoo.ru/7f41a4a6
Nroro nio pasgeny 15
Pazpgen 3. JieKTpOMarHMTHOE M0Jie U 3/IEKTPOMAarHUTHHIE BOJIHbI
31 OJIeKTPOMArHUTHOe IoJie U 6 ’ Bubnuoreka [IOK
' 3JIeKTPOMAarHUTHbIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Wroro mno pasgeny 6

Pa3zaen 4. CBeToOBBIE AIB/ICHUS




bubmoreka IIOK

4.1 2
SAKOHBI PACMPOCTPaHeHit Creta 6 https://m.edsoo.ru/7f41a4a6
4.2 JIVH3BI ¥ OTITHUECKHE PUOOPEI 6 3 Bubmorexa [JOK
https://m.edsoo.ru/7f41a4a6
4.3 Pa3no)xeHue 6e0ro cBeTa B CIIEKTP 3 2 Bubmorexa IOK
https://m.edsoo.ru/7f41a4a6
Wtoro no pa3peny 15
Pa3pen 5. KBaHTOBbBIe sIB/IEHUSA
5.1 Wcnyckanue U norJioujeHye ceeta aToMOM 4 1 Bubmmorexa [OK
https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHue aTOMHOTO s/pa 6 1 Bubmorexa OK
https://m.edsoo.ru/7f41a4a6
BubmoTeka LIOK
>3 HlnepHbie peakiin 7 1 https://m.edsoo.ru/7f41a4a6
Nroro no pazgeny 17
Pa3pen 6. [ToBTOPUTE/THHO-00001a0IMIT MOAYJ/TH
6.1 [ToBTOpEHUe 1 0600IIeHIe COepP>KaHUS 9 5 Bbubmmoreka [JOK
' Kypca (U3MKH 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Nroro nio pasgeny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 102 27







IIOYPOYHOE IVNTAHUPOBAHUE

7 KITIACC
KoiunuyecTBo yacoB DJ/IeKTPOHHbIE
Ne ara udpoBbIe
Tema ypoka KonTposibHubie | IIpakTHueckue A p
n/n Bcero u3ydyeHus | oOpa3oBaTe/bHBbIE
paboTbI paboTbI
pecypchbl
1 ®du3MKa — HayKa 0 TIpupoJe. 1
SABneHus NIpUpoel
2 dusnyeckue sBJIeHUs 1
3 ®du3nueckue BeTMUUHbI U UX 1
U3MepeHue
Ypok-uccnenosanue "OnpepesneHue
4 LIeHbI Je/IeHud 1IKa/Ibl 1 1
M3MepuUTebHOTO TIprbopa.
MeTo/bl HAyUYHOT O [TO3HAHMUS.
. bubmoreka LJOK
5 Onucanue GpusnuecKux siBJIeHUN C 1
N https://m.edsoo.ru/ff09f72a
TIOMOILLIBIO MOJie/ien
6 Ypok-uccienoBanue "V3mepeHuve 1 1
00BEMa KUAKOCTH U TBEPZOrO Tesia"
Ctpoenue BeliecTBa. OIBITHI,
7 OII()aSLIBa}O Hjle HWCKpeTHOoe 1 Bubmiorexa OK
A L€ AUCKp https://m.edsoo.ru/ff09fe0a
CTPO€eHHe Bell[eCTBa
bubmoreka LJOK
8 [ Br>KeHre yacTul] BelecTBa 1
https://m.edsoo.ru/ff0a013e
Ypok-uccienosanue "OrjeHKa
9 JlyameTpa aToMa MeTOoJJ0M PsifioB (C 1 1

WCII0Mb30BaHWeM (oTtorpaduii).”




10

AFPEFaTHBIe COCTOsIHUA BellleCTBa

OcobeHHOCTH arperaTHbIX
cocTtostHu# Bozibl. O60011eHMe TT0

bubmoreka IIOK

11
paszeiny «llepBoHauabHbIe https://m.edsoo.ru/ff0a0378
CBeJIeHHsI O CTPOEHUY BeleCcTBa»
MexaHnueckoe JBUKeHUe.
bubmoreka [IOK
12 PaBHOMepHOe ¥ HepaBHOMepHOe
https://m.edsoo.ru/ff0a05c6
JIBIDKeHUe
bubmmoreka [IOK
13 CxkopocTte. EqnHULBI CKOPOCTH nommorexa L
https://m.edsoo.ru/ff0a079c
bubmoreka [IOK
14 Pacuet nmyTi U BpeMeHH JIBWKEHUS
https://m.edsoo.ru/ff0a0ae4
15 Wneprus. Macca — mepa Bubmioreka IJOK
WHEePTHOCTHU TeJl https://m.edsoo.ru/ff0a0c10
[InotHOCTS BeljecTBa. Pacuer
16 MacChl ¥ 061>e1\Ta TeJIa 110 ero Bubmorexa LIOK
https://m.edsoo.ru/ff0a0fee
TJIOTHOCTH
JlabopaTopHast paboTa
17 «OripezienieHyie TIJIOTHOCTU TBEPZOTO
Teaa»
18 Perienvie 3azau o teme bubmoreka LIOK
"[1noTHOCTL BeljecTBa" https://m.edsoo.ru/ff0al23c
Cuiia Kak XxapakTepruCTUKa
19 B3auMozencTsus Tesa. Cua
YIIPYroCcTU. 3aKoH I'yka
20 JlabopaTopHasi paboTa «/3yueHue

3dBUCHUMOCTH pPaCTsXKeHUsA




(Zedopmaniiy) Npy>KUHBI OT
TIPUJIO’KEHHOU CUJIbI»

[[IBnenue Tarorenus. Cuna

21
TSDKECTH
Cas3b Me CUJION TSDKeCTU U

N A bubmoteka LIOK
22 Maccou Tesia. Bec Tena. Perienue
B i https://m.edsoo.ru/ff0al1778
3ajiau 1o Teme "Cuia TsHKeCcTH
Cwuia TSDKeCTH Ha [IpYTHX IJ1aHeTax.
bubmmoreka [IOK
23 ®du3nueckue XxapakTepuCTUKU
https://m.edsoo.ru/ff0a1502
TUiaHeT http
bubmoteka LIOK
24 N3mepenue cuil. JluHamoMmeTp 4
https://m.edsoo.ru/ff0al8cc
bubmoreka LIOK
25 Bec Tenna. HeBecoMoCTb nomorexa L
https://m.edsoo.ru/ff0a1778
CroKeHUe ABYX CHUJI,
26 Harll aBJIEHIbez]( 10 OJIHOM TIPSIMOM Bubmaorexa OK
P - A P ) https://m.edsoo.ru/ff0ala70
PaBHOzeVCTBYOIIIAsT CAIT

27 Pemienue 3amau mo teme
"PaBHOzelCcTBYOIAs CHT"

78 Cuna tpenus v eé Bujpl. TpeHue B bubmoTeka LIOK
IIpUpPOJe U TeXHUKe https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabora «/3yueHue
3aBUCUMOCTH CUJIbl TPEHUSI

BubmoTeka LIOK
29 CKOJIbKeHUS OT CUJIbI aBJI€HUA U
https://m.edsoo.ru/ff0alcc8
XapakTepa COMpPUKaCaroLUXCs
TIOBEPXHOCTEM»
30 Peluienue 3azjau Ha onpesesieHue

PaBHOZEMCTBYIOLIEN CUJIbI




Peruienue 3azau o temam: «Bec
Tena», «I'pacdmueckoe n3obpakeHre

bubmoreka IIOK

31
cu», «Cuinbl», https://m.edsoo.ru/ff0alde0
«PaBHOZENUCTBYIOIIAs CHUIT»

KoHTposipHast paboTa 1o temam:
«MexaHuueckoe BUKeHHe»,

32 «Macca, JI0THOCTB», «Bec Tena»,
«['paryeckoe n3o6parkeHNe CU»,
«Cunbi»

33 Hasnenue. Crioco0bl yMeHbIlIeHUS U bubmmoreka IIOK
yBeInueHus JaBleHUs https://m.edsoo.ru/ff0a20a6
[aBneHue rasa. 3aBUCMMOCTb

. bubmoreka LIOK
34 JlaBJIeHHs ras3a ot 00bEéMa,
https://m.edsoo.ru/ff0a2376
TeMIlepaTyphl
Ilepenaua paByieHUs1 TBEPABIMU
35 Teﬂzl\fn )KI:Iq KOCTSIMHU U I‘Izl'[;aMI/I Bubmorexa IOK
> KU ' https://m.edsoo.ru/ff0a25b0
3akoH [lackans
aBJieHHe B )KUJKOCTH U rase,
36 beBaHHoe eﬁfTBI/IeM CUJIBI Bubmorexa IOK
A https://m.edsoo.ru/ff0a2718
TSDKECTH

37 Perrenue 3azau 1o teme «/laByieHue bubmoreka IIOK
B >KHUJKOCTHU U rasze. 3akoH ITackans» https://m.edsoo.ru/ff0a2826

bubmoreka IIOK

38 Coob11jaroruecst Cocy/pl

e YA https://m.edsoo.ru/ff0a2970

39 ['mapaBivyeckuii pecc Bubmorexa OK

AP P https://m.edsoo.ru/ff0a3136
40 ManomeTtpsl. [TopiiHeBoi

JKAJKOCTHBIM HacoC




ATMocdepa 3eM/u U IPUYMHBI €€

bubmoreka [IOK

41
CYILLIeCTBOBaHUA https://m.edsoo.ru/ff0a2b5a
4 Bec Bo3ayxa. ATMocdepHoe bubmoreka IIOK
JaBjieHue https://m.edsoo.ru/ff0a2b5a
43 V3mepeHune atMocgepHOro bubmoreka LIOK
JasiieHus. OnbiT Toppuuesu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(epHOro
44 aBJIeHUs OT BBICOTL?HP OBHEM Bubmmorexa LIOK
A anyp https://m.edsoo.ru/ff0a2fc4
MOpst
45 bapometp-anepou/. ATmoccepHoe bubmmoreka IIOK
JIaBJIeHVE Ha Pa3/IMYHbIX BbICOTaxX https://m.edsoo.ru/ff0a2fc4
46 Perienue 3azau o teme "
ATMocdepHoe faBneHue"
[elicTBYe )XKUAKOCTHU U ra3a Ha
bubmmoreka IIOK
47 [IOrPY’KeHHOe B HUX TeJI0.
https://m.edsoo.ru/ff0a3276
ApxumezioBa cuia
JlabopaTopHast paboTa
48 «OnpefeneHne BbITAJIKUBAOLLIEH bubmoreka IIOK
CUJIbI, IeHCTBYIOLLIEeH Ha TeJo, https://m.edsoo.ru/ff0a33fc
MOTrPY>KeHHOE B KUJKOCTb»
JlabopaTopHast paboTa 110 Teme
«VccnenoBaHre 3aBUCMMOCTH Beca
. bubmoreka LIOK
49 Tesia B BOZe OT 00bEMa
. https://m.edsoo.ru/ff0a3514
MOTrpY>KeHHOM B KUJKOCTb YaCTH
Tesa»
bubmoreka IIOK
50 [1naBaHue Ten H

https://m.edsoo.ru/ff0a3a96




JlabopatopHasi paboTa
"KoHcTpyupoBaHue apeoMeTpa Win

51 KOHCTpYUPOBaHUe JIOAKU U 1
oripeziejieHue eé
Ipy30I04bEMHOCTH"
Pemenne 3azjau 1o remam:
£ «[1naBaHue cyzoB. bubmmoreka IIOK
BospgyxoriaBanue», «/laBneHve https://m.edsoo.ru/ff0a3654
TBEP/AbIX TeJl, XXUJKOCTel U ra3oB»
KontposnbHas paboTa o Teme
53 «/laByieHre TBepAbIX TeJl,
>KMJIKOCTeH 1 Ta30B»
54 MexaHnueckasi paborta Bubmiorexa [JOK
https://m.edsoo.ru/ff0a3f82
bubmoreka IIOK
55 MoryHoCTs. EAMHHLBT MOLIHOCTH https://m.edsoo.ru/ff0a3f82
Ypok-uccienoBanve "Pacuét

56 MOLL{HOCTH, Pa3BUBaeMOU Np1 1
MobEME 10 JieCTHULe"

7 IIpocTeie MexaHU3MBI. Peiuar.
PaBHOBecue cui Ha peluare
Prryaru B TexHvKe, OBITY 1

cg nipupo/e. JlaboparopHasi paboTa 0.5 bubmoreka LIOK
«MccnenoBanue ycinoBum https://m.edsoo.ru/ff0a478e
paBHOBeCHs pblyara»

59 Perienue 3az1a4 1o Teme «Y c/10BUs bubmoteka LIOK

paBHOBECHs pbluara»

https://m.edsoo.ru/ff0a48a6




KoadduiyeHT rnonesHoro AeicTBus
MexaHu3Ma. JlabopaTopHasi paboTa

60 . 0.5
«M3mepenue KII/] Hak/IOHHOM
TIJIOCKOCTH»

61 Pemrenue 3ajau no Teme "Pabota, bubmoreka IIOK
MoIHOCTh, KITT" https://m.edsoo.ru/ff0a4c48
MexaHuyeckast SHeprusi.

62 KiHeTIteC op o bubmoreka [IOK

VHeTHUYeCKas U MOTeHLHa/IbHast
H https://m.edsoo.ru/ff0a4252
SHeprusi

63 3aKOH COXpaHeHUsT MeXaHUUeCKOu bubmoreka IIOK
SHepruu https://m.edsoo.ru/ff0a4360
YPOK-3KCIIepuMeHT 110 Teme
"DKCcriepuMeHTabHOe oripezieieHue

64 W3MeHeHHsI KHHeTUYeCKON 1 1
MOTeHI[MaTbHOW SHepruu Mpu
CKaTbhIBaHUM TeJia 110 HAKJIOHHOU
TJIOCKOCTH"

65 KoHTposnbHast pabota 1o reme
«PaboTa 1 MOIITHOCTb. DHEPTUsI»

PesepBHbiit ypok. Pabora c
., bubmoreka IIOK
66 TeKCTaMH Mo TeMe "MexaHHUuecKoe
" https://m.edsoo.ru/ff0a4ee6
JIBIDKeHUe
Pe3epBHbIit ypok. Pabora c
" bubmoreka [IOK
67 TeKCTaMHu 10 Teme "[laBieHue
. o N https://m.edsoo.ru/ff0a4ffe
TBEP/BIX TeJ, )KUJKOCTEN U ra3oB
Pe3epBHbIii ypok. Pabora c
68 TeKCTaMu 110 Teme "Pabora.

MouHocTs. DHeprus"
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8 KVIACC

KoimuyecTBo yacoB JJ/IeKTPOHHbIE
Ne Jara nu¢poBbIe
Tema ypoka KonTposibHbie | IIpakTHueckue
1711 Bcero u3yudeHHsi | oOpa3oBaTe/IbHbIE
paboThI paboTsI
pecypchbl
OcHOBHBIE 110/10KeHUs
1 MOJIEKYISIPHO-KUHETUUeCKOMN 1 bubmoreka LIOK
TEOpUU U UX OIILITHbIE https://m.edsoo.ru/ff0a5256
TIO/ITBEPXKIeHUS
2 Macca u pasmep aTOMOB Y MOJIEKY.JT 1
Mogenu TBEpAOrO, )XUAKOTO U
. bubmoreka [IOK
3 ra3000pa3HOro COCTOSTHUH 1
https://m.edsoo.ru/ff0a540e
BelllecTBa
OOBsicCHeHUe CBOWCTB TBEP/IOTO,
JKHJIKOTO ¥ Ta3000pa3Horo
4 COCTOSIHUM BelleCTBa Ha OCHOBE 1
T10JIO’KEHUH MOJIEKYJISIPHO-
KUHETUYeCKOU TeOpUm
5 Kpucrannuueckre 1 aMopdHbie 1 bubmoreka LIOK
Tesna https://m.edsoo.ru/ff0a5800
6 CmaurBaHue U KalWISPHOCTb. 1 bubmoreka LIOK
IToBepXHOCTHOE HaTsKeHue https://m.edsoo.ru/ff0a5530
bubmoreka IIOK
7 TeruioBOe pacilvpeHue U Cxatue 1
https://m.edsoo.ru/ff0a5a26
Temrmepatypa. CBsi3b Temrieparypsl
8 CO CKOPOCTBIO TeIV/IOBOT'O ABUKEHUS 1

YaCTHI]




TEIl/IOTa CrOpaHus

9 BHyTpenHsis 3Heprusi. CriocoObl bubmoreka [IOK
V3MeHeHHs] BHyTPeHHel SHepruun https://m.edsoo.ru/ff0a5c60

bubmoreka IIOK

10 Buaet reriorepeAatm https://m.edsoo.ru/ff0a6412
Ypok-koHpepeHius "[IpakTryeckoe

1 WCIT0/Ib30BaHKeE TEM/IOBBIX CBOWCTB bubmoteka LIOK
BeLLIeCTB ¥ MaTeprasioB B LIe/IAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

12 KonmyecTBo TerioTsl. Y esbHas bubmoreka IIOK
TeIJIOEMKOCTb https://m.edsoo.ru/ff0a6976
YpaBHeHUe TeryioBoro HanaHca.

13 TEHJIOOﬁMEH Y TeIlJIoBOe Bubmmorexa LIOK

https://m.edsoo.ru/ff0a7088
paBHOBecHe
JlaboparopHast paboTa

14 "UccnenoBanue siBieHUs bubmmoreka IIOK
TerI000MeHa MPU CMeIMBaHUN https://m.edsoo.ru/ff0a6a98
XOJIO[THOW Y TOpsiueu BOZbI"

Pacuer KonMuecTBa TeNOTHI,

15 HeoOXOZMMOTrO /IJIsi HarpeBaHUsI
Tesia ¥ BbIZIe/I1eMOro UM IIpU
OXJIaXKIeHU!

JlabopaTopHasi paboTa
16 "Onp[e),qenzHHe ];)/,qeanof/i Bubmmorexa LIOK
B https://m.edsoo.ru/ff0a6bb0
TeIJI0eEMKOCTH Bell|ecTBa
17 OHeprus TOIIMBA. Y Jje/IbHast Bbubmoteka LIOK

https://m.edsoo.ru/ff0a7b5a




[InaBneHue u oTBepJeBaHue

bubmoreka IIOK
18 KPUCTa/I/INYeCKUX TeJl. Y esbHas
https://m.edsoo.ru/ff0a71d2
TeI10Ta I/1aB/IeHUs
JlabopaTopHast paboTa
19 "On Ie) enzHHep e/IbHOU TeTI0ThI Bubmiorexa [JOK
PEA y','q https://m.edsoo.ru/ff0a72fe
T/1aB/IeHHUs b/1a
20 [Tapoobpa3oBaHue ¥ KOHZAEHCALKSI. bubmmoreka [IOK
Wcnapenue https://m.edsoo.ru/ff0a740c
Kurnenue. Y nenbHas Teriora
rnapoo0pa3oBaHUs Y KOH/IeHCALIWH.
poobp A " bubmoreka IIOK
21 3aBUCUMOCTb TemIieparypsl
https://m.edsoo.ru/ff0a786¢
KUIeHUsI OT aTMOC(epHOTro
JlaBJ/IeHUS
BraxxHocTs Bo3zyxa. JlabopaTopHast
2 pabora "OrnpeesieHue Bubmoteka ITOK
OTHOCHUTEJIbHOM BIaXKHOCTH https://m.edsoo.ru/ff0a7628
Bo3ayxa"
73 Pemmenue 3asjau Ha onpe/ienieHye
BJI&YKHOCTH BO3/lyXa
[TpuHIMIIBI pabOTHI TETIIOBBIX
24 npuratesielt. Ilaposast Typ6uHa.
[lBurarenb BHyTPeHHero CropaHust
KII/I TerioBOro ABUTaTesl.
BubmoTeka LIOK
25 TernioBbIe ABUTATENN U 3allUTa
o https://m.edsoo.ru/ff0a7c7c
OKpY’Karolllel cpefibl
26 3aKOH COXpaHeHUs U MpeBpalleHus

SHEepPruM B TEIJIOBBIX MpoLjeccax




[ToaroToBKa K KOHTPO/IBHOM paboTe
1o TeMme "TerioBble IB/IeHUS.

bubmoreka IIOK

27 V3MeHeHVe arperaTHbIX COCTOSIHUN https://m.edsoo.ru/ff0a83f2
BelecTBa"
KoHnTpospHast paboTa o Teme
28 "TernioBble siBneHus. VI3MeHeHue Bubmiorexa [JOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHWU BelljeCTBa
79 OJiekTpu3anus Tes. IBa poja
3JIeKTPUUeCKUX 3apsi/ioB
Ypok-uccnefosanve
30 "DnieKTpU3aLys Tea UHAYKLWed U
TIpY CONPUKOCHOBEHUN"
31 B3aumogencTBue 3apsyKeHHBIX TeJl. bubmoreka [IOK
3akoH KysioHa https://m.edsoo.ru/ff0a87e4
DJ1eKTpuyecKoe IoJie.
39 Haripsi>keHHOCTB 3JIeKTPUUECKOr 0o bubmmoreka IJOK
nojist. [IpuHOMI cynepnosvuuumn https://m.edsoo.ru/ff0a8a0a
371eKTPUUECKHX MOoJIer
Hocurenu 3nekTpuyeckux 3apsiioB.
33 OneMeHTapHbIU 3apsa. CTpoeHue
aToma
34 [IpOBOAHUKY Y JU3IEKTPUKU. 3aKOH Bubmmoreka IJOK
COXpaHeHUs 3/IeKTPUUeCKOro 3apsza https://m.edsoo.ru/ff0a8ef6
35 Pelienue 3az1au Ha nprMeHeHue BubmoTeka LIOK
CBOMCTB 3/1eKTPUYECKHX 3apsi/I0B https://m.edsoo.ru/ff0a90cc
ONeKTpUUYeCcKri TOK, yC/I0BUSI €ro
36 cyujectBoBaHus. VICTOUHUKH Bubmaorexa IOK

3JIGKTPHUYECKOI'0O TOKa

https://m.edsoo.ru/ff0a95a4




bubmoreka IIOK

37 eMCTBUS 3/IEKTPUUYECKOT 0 TOKa
A P https://m.edsoo.ru/ff0a96b2
Ypok-uccienoBanue "/leiicTBue

38 3/IeKTPHUUYECKOro 015 Ha 1
MPOBOJHUKHU U TNJIEKTPUKA'"

39 OIeKTPpUYECKU TOK B MeTasiax, bubmmoreka [JOK
JKUJIKOCTAX U rasax https://m.edsoo.ru/ff0a9838

40 OJIeKTpUUecKas Lielb U eé
COCTaBHbIE YaCTU
Cwuia Toka. JlabopaTopHasi paboTa

41 "M3MepeHue 1 pery/vpoBaHue CUJIbl 0.5 Bubmaorexa IOK

.\ P PEry/vp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DJIEKTPUYECKOe HamnpsKeHHe.

42 Bonbrmetp. JlTabopaTtopHast paboTa 0.5 Bbubmumoreka [JOK
"3MepeHute U peryIMpoBaHue ' https://m.edsoo.ru/ff0a9e14
HarpspkeHus "

CorpoTuBieHHe NTPOBOJHUKA.
bubmioTeka LIOK
43 Y jenbHOe CONpOTUBIIEHUE
https://m.edsoo.ru/ff0aa738
BellleCTBa
JlaboparopHas paboTa
"3aBUCUMOCTD 3JIEKTPUYECKOT0
bubmioTeka LIOK
44 COIIPOTHBJ/IEHHS [IPOBOJHUKA OT €r0 1
https://m.edsoo.ru/ff0aa738
JJTUHBI, TI/IOLLaY TIOTIepeYHOro
ceueHus U MaTtepuasa"
3aBUCUMOCTb CUJIBbI TOKA OT
bubmioTeka LIOK
45 HarpspbkeHus. 3aKkoH Oma /15t

y4dacCTKa Lernu

https://m.edsoo.ru/ff0aad44a




JlabopatopHasi paboTa
"UccnenoBaHye 3aBUCUMOCTH CHJIbI

bubmoreka IIOK

46 TOKE, HAYIUETO HEPEs PEsucTop, ot https://m.edsoo.ru/ff0aa04e
COTIPOTUBJ/IEHUS PE3UCTOPa U
HarpspKeHWs Ha pe3ucTtope”
47 [TocneoBatesibHOE U MapasiiesibHOe
coeIMHeHUs! IPOBOJHUKOB
JlabopaTopHas pabota "TIpoBepka
48 TpaBUJia CI0KeHUsl HarlpshKeHuH Bbubmmoreka IJOK
IIpY I10C/1e10BATe/IbHOM https://m.edsoo.ru/ff0aaa58
COeJMHEeHUU [IByX Pe3UCTOPOB"
JlabopaTopHas pabota "TIpoBepka
49 TpaBw/Ia JJis CUJIbI TOKA TPy Bbubmmoreka IJOK
rapauieJIbHOM COeJMHeHU! https://m.edsoo.ru/ff0aadle
pe3ucTopoB”
Pelienue 3a1au Ha prMeHeHKe
50 3aKOHa OMTAJIH paBJII)HHHOFO Brubmiorexa LOK
https://m.edsoo.ru/ff0aaf8a
CcoeIMHeHUs! MIPOBOJHUKOB
PaboTa 1 MOIITHOCTb
51 BJIeKTpI/IquKfro TOKa. 3aKOH Bubmorexa LIOK
https://m.edsoo.ru/ff0ab124
xoyns-Jlenija
JlabopaTtopHasi paboTa
52 "Onpz,qeﬂle)}me EHGOTI)I Y MOIL[HOCTHU Bubnmorexa LOK
R https://m.edsoo.ru/ff0ab3e0
3/71eKTPUYECKOro TOKa
DJIeKTpUYeCKue LeTd U
£3 MoTpeduTeNN 3/1eKTPUUeCKOi bubmoteka LIOK

sHepruu B ObiTy. KOopoTKOe
3aMbIKaHHe

https://m.edsoo.ru/ff0ab660




[ToaroToBKa K KOHTPO/IBHOM paboTe
I10 Teme "DJyIeKTpUUecKue 3apsijbl.

bubmoreka IIOK
54 3apspKeHHbIe Tesa U UX
. . https://m.edsoo.ru/ff0abd2c
B3auMozieicTBUs. [10CTOSTHHBIN
3/71eKTpUUeCcKuii ToK"
KoHntpospHast paboTa o Teme
"DJIeKTpUUecKue 3apsibl.
bubmmoreka IIOK
55 3apsKeHHbIe Tejia U UX
. “ https://m.edsoo.ru/ff0abea8
B3auMozencTBUs. [10CTOSIHHBIN
3/71eKTpUYecKuii ToK"
56 [TocTosiHHBIE MarHUTBI, UX
B3aMMO/IeNCTBYE
57 Ypok-uccnenosanue "N3yyenue 1 bubmoreka IIOK
T10Jiel OCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarunuTtHoe noJie. MarHuTHoe moJie
cg 3e er0 3HAUCHIE ; bubmoreka [IOK
MJ/TU M €r0 3HaueHue 1 )KU3HU
A https://m.edsoo.ru/ff0acOba
Ha 3emsie
OnbIT Opcresa. MarHuTHoe moJie
59 1e pec f) 0 Toka Ma oe Bubmmorexa LIOK
JIEKTPUYECKOT O TOK THUTH
P https://m.edsoo.ru/ff0ac1d2
T0J1e KaTYLLKHU C TOKOM
[IpuMeHeHre 371eKTPOMAarHUTOB B
60 TexHuKe. JlabopaTtopHast paboTa 0.5 bubmoteka LIOK
"V3yuyeHne 1eliCTBHUS MarHUTHOTO ’ https://m.edsoo.ru/ffO0ac74a
T10J151 Ha TIPOBOJJHUK C TOKOM"
O/IeKTPO/IBUraTe b TOCTOSIHHOTO
TOKa. Mcrions3oBaHue
9 bubmoreka LIOK
61 3/IeKTPOJBUraTe/Ier B TeXHUUeCKUX

YCTPOMCTBAX M Ha TPAHCIIOPTe.
JlabopartopHas pabota

https://m.edsoo.ru/ff0ac86c¢




"KoHcTpyupoBaHue U U3ydyeHue
paboThI 37eKTpogBUraTesis'”

62

OrnbiTel @apapies. 3akoH
3JIEKTPOMarHUTHOW UHYKLMH.
[IpaBuio JleHua

63

OnekrporeHeparop. Crioco6b!
TI0JTyYeHWUsT SIeKTPHUECKON
SHepruu. JJIEKTPOCTaHLMU Ha
BO300HOBJ/ISIEMBIX NCTOYHHKAX
SHepruu

64

[ToaroToBKa K KOHTPO/IBHOM paboTe
I10 TeMe "DJIeKTpu4eckKue u
MarHUTHbBIe AB/IeHUd"

65

KoHTposibHast paboTa 1o Teme
"DneKTprueckKre U MarHUTHbIe
ABneHus"

bubmoreka [IOK
https://m.edsoo.ru/ff0acb14

66

PesepBHbiit ypok. Pabora c
TeKCcTaMH I10 Teme "TerioBrie
sBJIeHUus"

bubmmoreka [IOK
https://m.edsoo.ru/ff0accSe

67

Pe3sepBHbiii ypok. Pabora c
TeKcTamu 1o TeMe "T10CTOSTHHBIM
3/71eKTpUYeCcKui TOK"

BubmoTeka LIOK
https://m.edsoo.ru/ff0acdc6

68

Pe3sepBHbIii ypok. Pabora c
TeKCTaMH I10 TeMe "MarHurtHele
aBJIeHusd"

OBUIEE KOJIMYECTBO YACOB I1O
[TPOI'PAMME

68

14.5




9 KVIACC

KoimuyecTrBo yacoB JJ/IeKTPOHHBIE
Ne Tema ypoka KonTposibHbie | IIpakTHueckue Aara WHppoBbie
1711 Bcero u3yueHHsi =~ oOpa3oBaTe/IbHbIE
paboTsI paboThI pecypcbI

1 MexaHunyeckoe BUKeHUe. 1
MarepuasibHas TOUKa

) Cucrema orcuera. OTHOCUTE/ILHOCTD 1 bubmmoreka IIOK
MeXaHUUeCKOro JABUKeHUs https://m.edsoo.ru/ff0ad474

3 PaBHOMepHOe NpsiIMOTMHeHHOe 1 Bbubmioreka IJOK
JIBIDKEeHHe https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOe npsiMOIMHeHHOoe

4 ABwkeHue. CpeZiHsIA U MTHOBEHHast 1
CKOPOCTb

5 [TpsimonMHeHOe paBHOYCKOpPEHHOe 1 Bubmioreka IJOK
[BWXeHHe. Y CKOpeHue https://m.edsoo.ru/ff0ad8d4
CKOpOCTb NPSIMOJIMHEWHOTO

6 PaBHOYCKOPEHHOI' 0 [IBMKeHHs. 1
I'paduik ckopocTn
JlaboparopHast paboTa

7 "OnpepesnieHne yCKOpeHHUs TeJia IpU 1 1 Bubmioreka IJOK
PaBHOYCKOPEHHOM [BIDKEHUU 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TJI0CKOCTH"

8 CeobojHoe nazieHye Tes. OmbIThI 1
lanmunes

9 PaBHOMepHOe BMXeHue 110 1 Bubmioreka IJOK

okpyHocTu. [Teproz 1 yactora

https://m.edsoo.1u/ff0ael76




obpairienus. JIuHelHasi ¥ yriioBas
CKOPOCTH

10 [leHTpOCTpEMUTE/IEHOE YCKOPEHWE
11 [TepBoiii 3akoH HeroToHa. BekTop Bubmioreka IJOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. Bbubmioreka IJOK
PaBHOpelicTBYO1as crjla https://m.edsoo.ru/ff0ae72a
13 Tpetnii 3akoH HeroTOHa. Bubmioreka IJOK
Cyrmieprio3urusi Cun https://m.edsoo.ru/ff0ae982
14 Perienve 3a1au Ha npyUMeHeHHe bubmmoreka IIOK
3aKOHOB HbroTOHA https://m.edsoo.ru/ff0aeb6c
bubmmoreka ITOK
15 Cuna yrnipyroctu. 3akoH ['yka nomorexa L
https://m.edsoo.ru/ff0aeca2
16 Perienue 3azau 1o teme «Cuina
YIIpyIroCcTtmn»
JlabopaTopHasi paboTa
17 On . pHI/I ];))K TKOCTHU Bubmorexa LIOK
«
PEACIIEHHE JKECTRO https://m.edsoo.ru/ff0aee28
TIPY>KUHbI»
18 Cuna Tperms bubmoTeka [IOK
https://m.edsoo.ru/ff0af738
19 Pemenne 3amau no teme «Cusa bubmmoreka [IOK
TPeHUsI» https://m.edsoo.ru/ff0afa26
JlabopaTopHast pabora
20 "On Ie) EJIEHI/IE anq)dm HeHTa Bubmorexa LIOK
beA N H https://m.edsoo.ru/ff0af8be
TPEeHUS CKOJIbXKeHUS
Perienue 3azau 1o teme "3aKOHBI
A bubmioTeka LIOK
21 HbtoroHa. Cuna ynpyroctu. Cuna

TpeHus"

https://m.edsoo.ru/ff0afb8e




Cua TsDKeCTH Y 3aKOH BCEMHPHOI'0O

Bbubmmoreka ITOK
22 TATOTEHUs. Y CKOpeHHe CBOOOIHOTO
https://m.edsoo.ru/ff0af044
rajZieHust
Ypok-koHbepeHLys "[IBrkeHue Tes
23 BOKDPYT I'PaBUTALJMOHHOIO LIeHTpa
(Conneunas cuctema). 'anakTukuy"
Perenuie 3azau no teme "Cuia
24 TSDKeCTH U aEgKOH BCEMUPHOI'0 Bubmmorexa LIOK
" P https://m.edsoo.ru/ff0af5f8
TACOTEHUsI

75 [TepBast KocMUUYecKasi CKOPOCTb. Bbubmioreka IJOK
HeBecoMocTs ¥ nieperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepHaTbHON TOUKH.

26 AOGCOJTFOTHO TBEPZOE TeJO. Bubmioreka IJOK
PaBHOBecue TBEpA0ro Tesia C https://m.edsoo.ru/ff0afe36
3aKPeI/IEHHON OChIO Bpall|eHUs

27 MowmeHT cuibl. LieHTp TskecTH

)8 Perienue 3azau o teme "MoMeHT bubmoTeka LIOK
cussl. LleHTp TsKecTH" https://m.edsoo.ru/ff0b02b4
[ToaroToBKa K KOHTPOIBHOM paboTte

i bubmoTeka [IOK
29 o Teme "MexaHUUeCKOe JIBMKEHUE.
. R https://m.edsoo.ru/ff0b0408
BsanmogencTtsue ten
KoHTponbHas paboTa 1o teme
30 "MexaHuyecKoe IBIKeHue Bubmorexa LIOK
. A | ) https:/m.edsoo.ru/ff0b06ec
BsanmopencTteue ten
Vmnynbc Tena. VIMITy/1bC CUJIBL.
31 3aKOH COXpaHeHHWs UMITYJIbCa. bubmmoreka IIOK

Ynpyroe u Heympyroe
B3aUMO/IeNCTBIHE

https://m.edsoo.ru/ff0b07fa




Peruenue 3azau ro teme "3akoH

Bbubmmoreka ITOK

32 COXpaHeHus1 UMITyJibca" https://m.edsoo.ru/ff0b096c
33 Ypok-koH(pepeHLys "PeakTHBHOE
JIBIDKeHUe B [IPUPOJie U TeXHUKe"
34 Mexanuueckasi paboTa ¥ MOLJHOCTb Bubmiorexa [IOK
https://m.edsoo.ru/ff0b0a84
35 PaboTa Cuibl TSPKeCTH, CHTbI bubsmmoreka ITOK
YIIPYTOCTUA U CU/IbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTopHast paboTa
36 «OmnpeneneHrie paboOThI CUIBI TPEHUS
TIPY PaBHOMEPHOM [IBIKEHUU Tejla
T10 TOPY30HTA/IbHOM MTOBEPXHOCTU»
37 CBs13b 3HEPruU U pabOTHI
IToreHumanbHast SHeprys
18 Kunetuueckas sHeprus. Teopema o Bbubmioreka IJOK
KUHETUYeCKOU SHepruu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHeHUs SHepruu B
MeXaHUKe
40 JIabopaTopHas paboTa «/3yueHue bubmmoreka IIOK
3aKOHA COXpPaHEHUS SHeprum» https://m.edsoo.ru/ff0b12fe
41 KosnebarenbHoe ABUKeHHe U ero bubmmoreka IIOK
XapaKTepUCTUKU https://m.edsoo.ru/ff0b1858
3aTyxatoliye KojebaHusl.
42 BeiHYyX/1eHHbIe KO/iebaHusI. Bubmorexa LIOK
https://m.edsoo.ru/ff0b20£0
Pe3onaHnc
43 MaTtemaTtrueckyii U Npy>KUHHBIN

MadATHHUKHU




44

Ypok-uccienoBaHue «3aBUCUMOCTh
reprozia KosiebaHui OT KeCTKOCTH
TIPY>KUHBI U MacChl Tpy3a»

Bbubmmoreka ITOK
https://m.edsoo.ru/ff0b197a

45

[peBpalijeHe SHepPTyUr NpU
MeXaHUUeCKHX KoJyiebaHusIX

46

JlabopaTopHast paboTa
«OripefiesieHre YacTOTBI U TIEPUOJA
Ko0Jie0aHui MPY>KUHHOTO MasiTHUKa»

Bbubmmoreka ITOK
https://m.edsoo.ru/ff0blaec

47

JIaboparopHas pabora «IIpoBepka
He3aBUCUMOCTH MepUoja KomebaHui
rpy3a, MO/IBEIIeHHOTO K HUTH, OT
MacChl Tpy3a»

bubmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

MexaHuueckue Bo/HEL. CBOUCTBaA
MexaHu4yeCcKux BoJH. [IpojosbHbIe U
TorepeyHble BOJTHBI

bubmioTeka [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-kKoHpepeH1ys "MexaHUYecKre
BOJIHBI B TBEPZIOM TeJle.
CelicmMuyeckyre BOJIHbI"

50

3ByK. PacripoctpaneHnue u
OTpa)keHHe 3ByKa

51

Ypok-uccnenosanue "HabmogeHue
3aBMCUMOCTH BBICOTHI 3BYKa OT
4acToThl"

52

['pOMKOCTB 3ByKa U BbICOTa TOHA.
AKyCTUYeCKUM pe30HaHC

53

Ypok-kKoHbepeHLUs "YIbTPa3ByK U
rH(Pa3ByK B NIPUPOJie U TeXHUKe"

bubmioTeka LIOK
https://m.edsoo.ru/ff0b23ca




[ToaroToBKa K KOHTPOIBHOM paboTe

54 1o TeMe "3aKOHbI COXpPaHEeHHs. l]?::sj?/ljiT:cll(sigg/ijObZSfO
MexaHnueckue Koje6aHust ¥ BOJTHbI" — ]
KoHTposnbHas paboTa 1o Teme

55 "3aKOHbI COXpaHeHUS.

MexaHnueckue KojeOaHWsI ¥ BOJTHBI'"

56 O/1eKTpOMarHUTHoOe I10J1e. Bbubmioreka IJOK
OJIEKTPOMAarHUTHbIE BOJIHbI https://m.edsoo.ru/ff0b2abe

57 CBOMCTBA 3/IEKTPOMarHUTHBIX BOJTH
Ypok-koHbepenius "[lIkana

58 3/IeKTPOMAarHUTHBIX BOJIH. bubmmoreka IIOK
Ncronb3oBaHMe 3/1eKTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH [I/ISl COTOBOM CBSI3U"

Ypok-uccnenopanue "M3yyeHuve

59 CBOMCTB 3/IeKTPOMarHATHBIX BOJH C Bubmmorexa [IOK
HOMOLL{bI0 MOGHIHOTO TenedhoHa” https://m.edsoo.ru/ff0b2c6c
Perrenvie 3as1au Ha oripefiesieHre

60 YaCTOThI U JJIMHBI
371eKTPOMarHUTHOM BOJTHBI
O/IeKTpOMarHUTHasi pyUpo/a ceera.

61 CkopocThb cBeTa. BonmHOBbIE Bubnmorexa [OK
cBOMCTRA CBETA https://m.edsoo.ru/ff0b31d0
Wcrounuku cseta. [IpssmonvHeriHoe Bu6morexa LIOK

62 IC)IE:)(;IHIE)L?:IIP ;I;i:m CBeTa. SaTMeHHS https://m.edsoo.ru/ff0b3658
3aKOH OTpa)KeHMs CBeTa. 3epKasa.

63 Perienvie 3a1au Ha npyUMeHeHUe Bubmmoreka LIOK

3dKOHd OTpa’>keHHs CBeTa

https://m.edsoo.ru/ff0b38c4




HPEJIOMJ'IEHI/IE cBeTa. 3aKOH

Bbubmmoreka ITOK

o4 TIpeIOMJIeHHs CBeTa https://m.edsoo.ru/ffOb3aea
[ToHOE BHYTpeHHee OTpakeHue
65 cBeTta. Vcrnosb3oBaHue MOIHOTO Bbubmioreka IJOK
BHYTpPEHHEr'0 OTPAKeHUs B https://m.edsoo.ru/ff0b3c5¢
ONTUYECKUX CBETOBOJAX
JlabopatopHasi paboTa
"UccnemoBaHye 3aBUCMMOCTH yIJia
66 IIpejIOMJ/IeHUs CBETOBOIO Jly4ya OT
yIJla naZleHusl Ha rpaHuLie "BO3AyX-
cTekso""
Ypok-koHbepeHLus
"M crionb3oBaHue IOIHOTO
67 BHYTPEHHero OTpakeHUs:
CBeTOBO/bl, OITTUKOBOJIOKOHHAS
CBSI3b"
68 JIun3bl. OnTMyeckast Cyja JIMH3bI Bubmiorexa [IOK
https://m.edsoo.ru/ff0b3f2c
69 [TocTtpoeHue n3obpa>keHui B IMH3aX Bubmiorexa [IOK
https://m.edsoo.ru/ff0b444a
JlabopatopHasi paboTa
70 "OnpegeneHve (OKYyCHOrO Bubmioreka [JOK
PacCTOSIHUS U OTITUYeCKOW CUJIbI https://m.edsoo.ru/ff0b4206
cobuparoriei TMH3BI"
71 Ypok-koHbepeH1us "OnTuyeckye bubmmoreka IIOK
JTMH30BbIe TIPUOODPHI" https://m.edsoo.ru/ff0c0a7e
7 ['na3 kak ornthyeckasi CUCTeMa. bubmmoreka IIOK

3peHue

https://m.edsoo.ru/ff0b4684




Ypok-koHbepeH1us "ledeKTbl

73
3peHust. Kak coxpaHuTsb 3peHue"
Pasno)xeHue 6esoro cBeta B CIIEKTP.

74 OmnbiTel HetoToHa. CrioxkeHue Bbubmioreka IJOK
CIIeKTpa/IbHBIX 1[BeTOB. Jlucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlabopatopHasi pabota "OmbITHI 10
pa3sioxkeHuro 6esioro cBeta B CIIEKTP

75 U BOCIIPUSTHIO LIBeTa IIPeMeTOB TpU Bubmiorexa IOK

P i pedt P https://m.edsoo.ru/ff0cOe2a
vX Hab/r0/IeHnH uepe3 1{BeTOBbIe
¢bunbTphl"
Ypok-npakTuKyM ""Bo/iHOBbIe

76 CBOMCTBA CBeTa: AUCIepCHs,
vuHTepdepeHLus U Audpakiys”

77 OnbiThl Pe3epdop/ia v niaHeTapHast bubsmoreka ITOK
MO/ie/Ib aTOMa https://m.edsoo.ru/ff0c12a8

78 IToctynate! bopa. Mopens atoma
Bopa
VcnyckaHue U MOTJIOIeHne CBeTa

. bubmmoreka IIOK
79 aroMoM. KBaHTsbl. JIvHeluaTbie
https://m.edsoo.ru/ff0c144c
CITeKTPBbI
80 Ypok-npakTikyMm "HabmomeHue bubmmoreka ITOK
CIIeKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
) bubmoTeka [IOK
81 Pagii0akTUBHOCTE U €€ BUIbI
https://m.edsoo.ru/ff0c1672
80 CTpoeHue aTOMHOTO s/pa. bubmmoreka ITOK

Hyxknonnas mozesns

https://m.edsoo.ru/ff0c18ac




PagroakTrBHbIE NIpeBpallleHusl.

Bbubmmoreka ITOK

83 N3ororel https://m.edsoo.ru/ff0clal4

84 Perienue 3azau o teme: Bbubsmoreka ITOK
"PasroakTrBHbBIe IIpeBpallieHus" https://m.edsoo.ru/ffOc1b4a

85 [Tepuog nonypacriaza
Ypok-kKoH(pepeHLUs

86 "Ppa,lI[I/IoaK”[(EIBIj-IbI? W3/Iy4YeHUs B Bubamorexa LIOK

| https://m.edsoo.ru/ff0c2126
MpUpo/ie, MeIULINHE, TEXHUKE
SAnepHble peakiyuu. 3aKOHbI Bubmorexa LIOK
87 COXpaHeHus 3apsij0BOro U
https://m.edsoo.ru/ff0c1c58
MacCOBOI'O uucen

88 OHeprus CBsI3U aTOMHBIX sZiep. bubmoTeka LIOK
CBsi3b MaCChI U 3HEPTUMN https://m.edsoo.ru/ff0c1d7a

89 Peruienue 3azau ro teme "AznepHoie
peakmn"

90 Peakumu cuHTe3a U flenieHus szep. Bbubmumoreka LIOK
Nctounrku sHeprumn ComHLa U 3BE3] https://m.edsoo.ru/ffOc1e88
Ypok-koHbepeH1us " aepHas

91 SHepreTuka. JlelcTBus }

PaZIM0AKTUBHBIX U3/TyYeHU Ha
>KUBbIe OPraHu3MbI"
[ToaroToBKa K KOHTPOJILHOM paboTe

92 10 TeMe "3OJIeKTpPOMarHuTHoe I10JIe. Bubmioreka [JOK
OJIEKTPOMAarHUTHbIE BOJTHBI. https://m.edsoo.ru/ff0c223e
KBaHTOBBIe sAB/1IeHUS"

93 KonTponbHast paboTa 1o Teme

"DneKTpOMarHMTHOe MoJie.




OJIEKTPOMAarHUTHbIE BOJIHBI.
KBaHTOBBIE IB/1IeHUA"

[ToBTOpeHue, 0600IIIEHNE.

bubmmoreka IIOK

94 JIabopaTtopHble pabOThI 1O KypC
R P pv P " ypey https://m.edsoo.ru/ff0c245a
Bsaumopeiicteue Ten
[ToBTOpeHue, 06001IeHNe. Perienue
Bbubmmoreka ITOK
95 pacyeTHbIX U KaueCTBeHHbIX 3a/ja4
N . https://m.edsoo.ru/ff0c2572
1o TeMe "TernoBble MpoLieCCh
[ToBTOpeHue, 06001eHe. PelieHre
96 pacyeTHbIX M KaueCTBEHHbIX 3a/a4 Bubmioreka IJOK
rio Teme "KII/I TerioBbIxX https://m.edsoo.ru/ff0c2a22
aBuraresen”
IToBTOpEHMe, 000011IeHIe. PertieHne
97 aCHeTII){LIX u KaqechBeHHbIX 3a7a4y Bubmmorexa LIOK
P aa https://m.edsoo.ru/ff0c2b30
o teme "KII/] 3/1eKTpOyCTaHOBOK"
[ToBTOpEHMe, 0600IIEHNE.
98 JlabopaTopHbIe pabOThI TIO KypC Bubmoreka [IOK
i parop P i yPey https://m.edsoo.ru/ff0c2c52
CBeTOBbI€ SIB/IEHUS
[TorTOpeHue, 060061eHIe. PaboTa ¢
R bubmoTeka LIOK
99 TeKCTaMHU 110 TeMe "3aKOHbI
" https://m.edsoo.ru/ff0c2d6a
COXPaHEeHHsI B MeXaHHKe
[ToBTOpeHue, 060611eHre. PaboTa c
100 TekcTamu 110 Teme "Kosebanus u Bubmmorexa LIOK
. https://m.edsoo.ru/ff0c2e82
BOJTHBI
IToBTOpeEHue, obobIIIeHNe. PaboTa c
P ,L,u bubmmoreka IIOK
101 TeKCcTaM4 1o TeMe "CBeTOBbIe

aBJieHus"

https://m.edsoo.ru/ff0c3044




[ToBTOpenue, 06ob11eHre. PaboTa c

102 TekcTaMu 110 TeMe "KBaHTOBas 1 1
sfepHasi pusmnka"
OBLIEE KOJIMYECTBO YACOB I10 102 97

I[TPO'PAMME







YUYEBHO-METOIJNYECKOE OBECITEHEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI IVI1 YYEHUKA

» ®u3uka, 7 Knacc/ IepeimkuH A.B., O6I1IeCTBO C OrpaHUYeHHON
0TBeTCTBeHHOCTHIO «/[IPODA »; AKIoHepHOe 00111ecTBO «31aTe/IbCTBO

«ITpocserijeHue»

METOANYECKHWE MATEPHUAJIBI /11 YAUTEJIA

IOIN®POBLIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPChbI CETU

MHTEPHET






AOKYMEHT NOANMUCAH
3/IEKTPOHHOU NOAMUCBIO

CBEAEHWA O CEPTU®UKATE 301
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