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IMMOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3MKEe Ha YpPOBHE OCHOBHOIO OOIIEro 00pa3oBaHUs
COCTaBJICHAa Ha OCHOBE TMOJIOXKEHHM M TpeOOBaHMII K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00Opa30BAaTENbHOW MPOTpPaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom deaepaibHOi pabodel mMporpaMMbl BOCTIUTAHUS U
Konnenmuu npenogaBanus yaeOHOro npeamera «Du3nkay.

CopepxkaHue mnporpaMMmbl 1O (QU3MKE HapaBieHO Ha (opmupoBaHue
€CTECTBEHHOHAYYHON TI'paMOTHOCTH OOYYarOIIUXCSl U OpPraHU3aIfi0 U3YYCHUS
GbU3NKKN Ha NESITEIbHOCTHOW OCHOBE. B mporpamMme mo (u3MKE yYHTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpenmera B peanm3anuu tpedoBanuii ®I'OC OO0
TJTAHUPYEMBIM JTMYHOCTHBIM U METAIPEIMETHBIM pPe3yJIbTaTaM OOyJeHHs, a TAKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEJIMETOB Ha YpOBHE
OCHOBHOTI'O O0IIIEro 00pa3oBaHMs.

[TporpamMma 1o (u3HKe yCTaHABIMBAET pacmpesesieHne yueOHOro MaTepuana
1o rojaM o0ydeHus (1o Kjaccam), mpejjaracT IpUMEpPHYIO MOCIE0BATEILHOCTD
U3YYEHUS TeM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJEpKaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcsl.

[Iporpamma mo ¢Qusuke pa3zpaboTaHa ¢ LENTbI0 OKa3aHUS METOIUYECKOU
MIOMOIIIM YYUTEIIO B CO3/IaHUN paboUdeld mporpaMMBbI 10 Y4eOHOMY MPEIMETY.

®duszrka SBIAETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEJMETOB, IOCKOJIbKY (PU3MUECKHE 3aKOHBI JieKaT B OCHOBE IIPOIIECCOB U
SBJIICHUMA, W3y4aeMbIX XWUMHCH, OHOJIOTHEH, acTpOHOMHEH © (PU3HIECKOU
reorpadueil, BHOCHUT BKJaJ B E€CTECTBCHHOHAy4YHYIO KapTUHY MHDA,
MPEJIOCTaBIsACT HamOoJiee SCHbIE O0pa3ibl MPUMEHEHHS HAYYHOTO METo/a
MO3HAHUA, TO €CTh CII0C00a MOTYUYEHHUs JOCTOBEPHBIX 3HAHUIN O MHUpE.

OpHa W3 THaBHBIX 3a/lay (PU3NYECKOrOo OO0pa3oBaHUsI B CTPYKTYpe OOIIETro
o0pa3zoBaHMsI COCTOUT B (POPMHUPOBAHWUU €CTECTBEHHOHAYYHOW TPAMOTHOCTH W
MHTEpeca K HayKe Y 00yJaromuXcs.

Nzyuenne ¢usukun Ha 0a30BOM ypOBHE TMpENIoNiaracT OBIAJCHUE
CJIENYIOIMMUA KOMIIETEHTHOCTSIMHU, XapaKTEePU3YIOUUMU €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAY4YHO OOBSICHSTH SIBJICHUS,

e OIICHWBATH U MMOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHNS,

e HWHTCPIPETHPOBATH  JAaHHBIE W  WCIOJIL30BaTh  HAyYHBIE
JI0Ka3aTeNbCTBA JIJIs TIOJyUYEHHUSI BBIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00IIEero 00pa3oBaHUs
omnpeneneHsl B Konmenmuu mnpenogaBanus ydeOHoro mnpeamera «Dusukay B
oOpa3oBaTenpHbIX oOpranumsanuax Poccuiickoit @enepanuu, peamTu3yOIIMX
OCHOBHBIE  00IIe00pa3oBaTeIbHbIE MPOrPAMMBI, YTBEPKACHHOW pelICHUEM



Konnerun MunucrepctBa npocsemienusi Poccuiickoit deaeparuu (MpoTOKOa OT 3
nexadps 2019 r. Ne [1K4BH).
Heaun uzyyenust pu3nKu:

npuoOpeTeHUEe HMHTEpeca U CTPEeMJICHUS OOydaroluXcsi K HaydHOMY
U3YYEHUIO MPUPOJbI, Pa3BUTUE HUX MHTEIUIEKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEIA;

pa3BHUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUA U (popMHUpOBaHUE
MCCIIEJIOBATENLCKOTO OTHOIIICHHUS K OKPYKAIOIINM SBICHUSM;
(GopMHUpOBaHHE HAyYHOTO MHUPOBO33PEHHUsI KaK pe3yJbTaTa H3y4eHUs
OCHOB CTPOEHHS MaTepuu U (pyHAaMEHTAIbHBIX 3aKOHOB (PU3UKU;
dbopMupOBaHUE TPEICTABICHUNA O PONU (U3UKH ISl PA3BUTHUS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHUH;

pa3BUTHE  TpPEACTAaBIEHWH O  BO3MOXHBIX  chepax  Oymymieit
npo(hecCUOHATIBHOM J1eATENbHOCTH, CBSI3aHHON C (PM3UKOM, MOArOTOBKA K
nanbHeleMy oOy4eHHUI0 B 3TOM HaIlPABIICHUU.

JlocTmkeHne 3TUX IeNield MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
o011ero 00pa3oBaHus 00eCIIEYNBACTCS PEIICHUEM CIEIYIOMNX 3a1aY:

npuoOpeTeHue 3HAHUW O JHUCKPETHOM CTPOCHHUM  BEIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUYECKUX, MArHUTHBIX W KBAHTOBBIX
SABJICHUSX;

NpUOOPETECHUE YMEHUN OMUCHIBATH U OOBACHATH (DU3UUYECKUE SIBICHUSI C
UCITOJIb30BAaHUEM MOJIYYEHHBIX 3HAHHI;

OCBOCHME METOJOB PEIICHMsS] MPOCTEUINNX pacy€THBIX 3adad C
UCITIOJIb30BAaHUEM duznyeckux MOJIEJIEH, TBOPYECKUX "
PaKTUKOOPHUEHTHUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUW HAOIIOAATh MPUPOIHBIC SBJICHUS M BBITIOIHATH OIBITHI,
naboparopHble  pabOTBl U AKCIEPUMEHTAJbHBIE HUCCIECJOBAaHUS C
UCIIOJIb30BaHUEM U3MEPUTEIIBHBIX PUOOPOB;

OCBOEHHE NMPUEMOB PabOThl ¢ MH(PopManueld (PU3UIECKOTO COJEp KAHMS,
BKJIFOUYasi THPOPMAITUIO O COBPEMEHHBIX JOCTIKCHUAX (PU3UKH, aHAIINU3 U
KPUTHUYECKOE OLICHUBaHUE UH(OpMAIIUK;

3HAKOMCTBO €O c(hepamu mpodeccuoHaIbHOMN JesTENbHOCTH, CBI3aHHBIMU
¢ (u3MKOW, M COBPEMEHHBIMU TEXHOJIOTMSIMH, OCHOBAaHHBIMM Ha
JOCTHKEHUSX (PU3HUUECKON HAYKH.

Ha wmsydenne ¢usuku (0a30BbIi YpOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus oTBoUTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJEN0), B 8
Kjacce — 68 vacoB (2 yaca B Heneno), B 9 kinacce — 102 gaca (3 yaca B HesIelo).

[Ipennaraemserii B mporpamMMe mno (pu3mke nepedeHsb JabopaTopHbIX paboT U
OIBITOB HOCUT PEKOMEHIaTENbHbIN XapaKTep, YUUTENb JIeJaeT BbIOOp MPOBEACHUS



71a00paTOPHBIX pabOT W OMNBITOB C YYETOM HMHIWBUIYaJbHBIX OCOOCHHOCTEH
00yJaromuXxcsl, CIMCKAa SKCIIEPUMEHTAIBHBIX 3aJlaHui, MpejiaracMbIX B paMKax
OCHOBHOT'O TOCYapCTBEHHOTO YK3aMEHa 110 (pU3UKE.



COJEPXAHUE OBYUYEHUA
7 KJIIACC

Paznen 1. @usuka u €€ poJib B IO3HAHUU OKPY/KaKOLIEro M1Upa.

@usnka — Hayka O mnpupone. SBneHus npupoapl. PU3NYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenuuuHbL. M3Mmepenue Qusnueckux BenuyuH. Duznyeckue
npudopsl. [TorpemHocTs n3MepeHnit. MexxayHapoiHasi CUCTEMa €IMHHII.

Kak ¢wusuka u jApyrbe ecTeCTBEHHblIE HAyKd H3Y4aloT MPUPOY.
EcTecTBeHHOHAyUYHBIN METOJl TO3HAHUA: HAOIOJEHHWE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBUYKEHUE TUIIOTE3, SKCIEPUMEHT I10 NMPOBEPKE TMIOTE3, OOBSICHEHHE
HabmoaemMoro aBineHus. Onucanne GU3NIECKUX sIBICHUN C TTIOMOIIBIO MOJIECIIEH.

Jemoncmpayuu.

1. MexaHudeckue, TEIUIOBbIE, OJEKTPUYECKUE, MArHUTHBIE, CBETOBbBIC

SBJICHUSL.
2. ®usuyueckue MpUOOPHI U MPOLEIypa MPAMBIX U3MEPEHUM aHAJIIOTOBBIM U
U POBBIM TPUOOPOM.
Jlabopamopnvie pabomul u onvimol.
1. OrmpezeneHne LEHbI AeICHUS MIKAIbl H3MEPUTEIHHOTO MprUoopa.
2. M3mepeHue pacCTOSHUM.
3. H3mepenue 00bEéMa KUAKOCTU U TBEPIOTO TENA.
4. OnpeneneHue pa3MepoOB MaJbIX TEN.
5. M3mepenue temmeparypbl MNP NOMOIIM KUAKOCTHOTO TEPMOMETpa H
JaTYuKa TEMIIEPaTypBbl.

6. [IpoBeneHue mcciaenoBaHMs IO IMPOBEPKE I'MIOTE3BL: AAIBHOCTH IMOJETA
HIapuKa, MyIMEeHHOTO TOPU30HTAIbHO, TeM OOJIbIIe, YeM OOJbIIe BHICOTA
IyCKa.

Paszpneu 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHHH BeLeCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJIEKYJb, WX pa3Mmepbl. OIbITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrxenue wyactuil BemiecTBa. CBs3b CKOPOCTH JBW)XKEHHS YAaCTHI[ C
temneparypoil. bpoyHoBckoe nBwxkeHue, auddysusa. BzaumoneiicTBue yactuil
BEILECTBA: IPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTtHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE Ia30B, KMJIKOCTEH U TBEPIBIX
(KpUCTAIIMYECKUX) Tell. B3auMOCBs3b MeXIy CBOWCTBAMHU BEHIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSAX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJIBI.

Hemoncmpauyuu.

1. HaOmroneHue OpOyHOBCKOTO JBUKEHHUSL.



2. Habmonenue nuddysuu.
3. HaGmomenue  siBIeHUN,  OOBACHAIOMIMUXCS  MPUTSHDKCHUEM WA
OTTAJIKUBAaHUEM YaCTHI] BEIIECTBA.

Jlabopamopnwie pabomel u onvimol.

1. Onenka JuameTpa aromMa METOJOM psaaoB  (C  UCHOJIb30BAaHUEM

dororpadmii).
2. OmnbITHI 10 HAOJIIOICHHUIO TETUIOBOTO PACIIMPEHUS ra30B.
3. OnbIThI 10 OOHAPYKEHUIO AEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuikeHue U B3auUMo/1elicTBHE TeJl.
Mexanudeckoe JIBrKeHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM IBWXKEHHHM. Pacuér mytu u
BPEMEHU JABUKECHUS.
SIBnenne nHepuMM. 3aKOH HMHEPUUH. B3auMOAEHCTBHE TENl KaK IPUYMHA
U3MEHEHUSI CKOPOCTM JBW)XXEHHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTE BemecTBa. CBsI3p INIOTHOCTH C KOJIMYECTBOM MOJIEKYJ] B EIMHULE
o0BEMa BerecTna.
Cuita Kak XapakTepuCTHKa B3auMoAeHCTBHS Tesl. Chila ynpyrocTd M 3aKOH
I'yka. 3MepeHne cuiibl C IMOMOIIBK JUHAMOMETpA. SIBIE€HUE TATOTEHUS U CHJIA
TspkecTy. Crita TSHKeCTH Ha Apyrux miaHerax. Bec tena. Hesecomocts. CroxeHne
CWJI, HaIlpaBJIEHHBIX MO OJHOM mpsAMoil. PaBHoxeicTByromas cwi. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MOKOos. TpeHue B IPUPOAE U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHue MexaHU4eCcKOro JBUKEHHUS Tea.
2. H3mepeHune CKOpoCTH NPSIMOJIMHEWHOTO JBUKEHUS.
3. HaOmronenue siBneHus HHEpUUU.
4. HaOmroneHne n3MeHeHUs1 CKOPOCTH MPU B3AUMOJICHCTBUH TEJ.
5. CpaBHEHHE MacC 10 B3aUMOJCHCTBUIO TEII.
6. CIl0)XEeHuE CUJI, HAaIIPaBJIEHHBIX 11O OJHOU MPSMOM.
Jlabopamopnvie padbomul u onvimol.
1. OmnpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABMKEHHUS (IlIapyKa B XKUIKOCTH,
MO/JIEJIH SJIEKTPUUECKOTO aBTOMOOMIIS M TaK Jlajee).

2. OmnpeneneHue CpeqHEl CKOPOCTH CKOJIBKEHUS Opycka WM IIapuKa IO
HAKJIOHHOM INTIOCKOCTH.
OnpeneneHne MWIOTHOCTH TBEPIOTO TeNa.

4. OnbITI, JIEMOHCTPUPYIOLIME 3aBUCUMOCTb pACTSLKEHHS (Iedopmanun)
IPYXXUHBI OT IPWIOKEHHON CHJIBI.

5. OmbIThI, TEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CUJIBI TPEHHUS CKOJIBKEHHS OT
BECa Tela U XapakTepa COIPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBiieHne TBEPABIX TeJl, dKUAKOCTEH U ra30B.



JaBnenue. CriocoObl yMEHBIIICHUSI ¥ YBEJIUYCHUS JlaBlieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJEHUS Traza OT o0BbEMa, TemmepaTyphl. llepemaua naBieHuUs
TBEPABIMU TEJNAMHU, XUAKOCTAMH M ra3zamu. 3akoH [lackans. IIneBmarnueckue
MalIuHbl. 3aBUCUMOCTh JABJEHUS JKUJIKOCTH OT TIyOWHBL [ mapocTraTuyeckuii
napajaokc. Coobmaromuecs cocyabl. [ uapaBnuyeckue MexaHU3Mbl.

Atmocdepa 3emnu u atmocdepHoe naBieHHe. [[pUUMHBI CyIIECTBOBAHHUS
BO3MymHONW 0000ukn 3emiu. OmbiT Toppuuermm. M3mepenue armocdepHOTO
JaBJCHUS. 3aBUCUMOCTh aTMOC(EPHOTO JaBICHHS OT BBICOTHI HAJl YPOBHEM MOPHI.
[Tpubops! 1151 U3MepeHus: aTMOC(HEPHOTO TaBJICHHUS.

JelicTBuE KUIKOCTU U ra3a Ha NOTPYKEHHOE B HUX TeJO. BeITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxormiaBaHue.

Jemoncmpayuu.
3aBUCUMOCTh JAaBJIEHUS ra3a OT TeMIEpaTyphl.

[lepenaya naBiaeHUS )KUJIKOCTHIO U TA30M.

Coobmiaromuecst Cocyabl.

['mppaBnudeckunii nmpecc.

[Tposinenue neicTBUs aTMOCHEPHOTO JaBICHHUS.

3aBUCHUMOCTh BBITAJIKUBAIONIEH CHUIIBI OT 00bEMa MOTPYKEHHOW YacTu
TeJa ¥ IJIOTHOCTH KUAKOCTH.

PaBeHCTBO BBITAIKMBAIOLIEH CUJIBI BECY BBITECHEHHOM JKHIKOCTH.

8. YcCJOBHE IJIaBaHUs TeJ: IJIaBaHUE WJIM MOTPYKEHUE TeNl B 3aBUCHUMOCTH
OT COOTHONIEHUS TJIOTHOCTEN TeJa U KUJKOCTH.

Jlabopamopnwie pabomel u onvimol.

1. HccnepoBanue 3aBUCUMOCTH Beca Tejia B BOJIE OT 00bEMa MOTPYy>KEHHOM B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHUCTBYIOIIEM HAa  TEJO,
MOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIbI, AEHCTBYIONIECH Ha TEIO
B JKUJIKOCTH, OT MacChl Tea.

4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIICH  CHUJIBI,
JCHCTBYIOIIE Ha TENO0 B JKUIKOCTH, OT 00bEMa MOTpyXKEHHOH B
KUJKOCTb YaCTH TEJIA U OT IJIOTHOCTH KUIKOCTH.

5. KoncTtpynpoBanue apeomerpa UM KOHCTPYUPOBAaHUE JIOAKH H
OIIPENICIIEHUE €€ TPY30NIOABEMHOCTH.

Paspnen S. PaGora u MOIHOCTb. JHEpPrusi.

Mexanuyeckas pabora. MoOIIHOCTb.

[IpocTbie MexaHU3MBI: pblYar, OJOK, HAKIOHHas IUIOCKOCTh. [IpaBuiio

paBHOBecusi pbryara. [IlpuMeHeHue TmpaBuiia paBHOBECHUs pbluara K OJIOKY.
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«3onoroe mpaBuwio» MexaHukdu. KIIJI mpocteix mexanuszMoB. IIpoctsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexanuueckass 3Heprusi. KuHeThyeckas M MOTEHIUAlIbHAas SHEPrusl.
[IpeBpalieHre 0JJTHOTO BU/Ia MEXaHUYECKOW SHEPTUU B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

emoncmpayuu.

1. Ilpumepsl MpOCTHIX MEXaHU3MOB.

Jlabopamopnvle padbomuel u onvimol.

1. Omnpenenenue pabOThl CUJIBI TPEHUS IPU PABHOMEPHOM JABM)KEHUU Tella

110 TOPU30HTAIILHON TIOBEPXHOCTH.
2. HccnenoBanue yclnoBUM paBHOBECHS pblyara.
3. H3zmepenue KIIJ] HaKIOHHOM MIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXpPaHEHUs MEXAHUYECKON SHEPIUU.
8 KJIACC

Paszneu 6. TerioBbie sABJICHUS.

OCHOBHBIE TIOJIOXKEHUS MOJIEKYJISIPHO-KHHETUYECKOH TEOPUM CTPOCHHUS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. OIBITBI, MOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHOKMHETHYECKON TEOPHH.

Mopnenu TBEPIOro, >KHAKOTO W Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucramnuueckue u amopgusie tena. OObsICHEHUE CBOMCTB Ia3oB, KUAKOCTEN U
TBEPIABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH.
CmaunBaHNE U KallWUISIPHBIE SIBJICHUS. T€IUI0BOE PACIIMPEHNUE U CIKATHE.

Temmneparypa. CBs3b TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKCHHUS
yacTull. BHyTpeHHsiss sHeprus. CrocoObl HW3MEHEHHsS BHYTPEHHEW HHEPruu:
TerIonepeaada u COBEpLICHUE paboTHL. Buner TeIUIoNepeayu:
TEILIONIPOBOJAHOCTh, KOHBEKIIUs, U3Iy4YCHHUE.

KonnuectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BEUIECTBA. TeminooOMeH U
TEIJIOBOC paBHOBECHE. YpaBHEGHHE TEIUIOBOTO Oamanca. [lmaBnenue wu
OTBEPAECBAHUE KPUCTAUIMYECKUX BEHIECTB. YJEelIbHAas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanne u konaeHcauus. Mcmapenue. Kunmenue. YnenpHas Tersora
napooOpa3oBaHUs. 3aBUCUMOCTb TEMIIEpaTypbl KHIIEHHS OT aTMOc(epHOro
JTaBJICHMUS.

BrnaxxHocTs Bo3Iyxa.

OHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHHUS.

[Tpuniuner pabotel TerioBbix apurarenedt KIIJ[ temmoBoro nBurarens.
TeroBble ABUraTEIN U 3aIATA OKPYKAIOIIEH CPEBI.

3aKOH COXPAaHEHUS U MTPEBPAILECHUS YJHEPTUH B TEIJIOBBIX MTPOLECCAX.

Jemoncmpayuu.

1. HaOmronenue OpOyHOBCKOTO JBUKEHHUSL.
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Hab6nronenue nuddysuu.

HabGnronenue siBjeHUil cMauMBaHUs U KallWJUISIPHBIX SIBJICHUI.
HabGnronenue TemioBoro paciiupeHus Ted.

M3MeHeHue naBiieHUs ra3a NpU M3MEHEHHH o0ObEMa M HArpeBaHUM WIIU
OXJIAKICHUHU.

[IpaBuia u3mMepeHust TeMepaTyphl.

Bune! Terutonepenayun.

OxJta)kAeHue Npyu COBEPIICHUH padOTBHI.

Harpeanue npu coBepuieHH padOThl BHEITHUMU CUIIAMHU.

. CpaBHEHHE TEIUIOEMKOCTEH Pa3IMUHbBIX BEIIECTB.

. HaOmroneane xurenus.

. HaGmronenne mocTossHCTBa TeMITepaTyphl IPH TUIABJICHUH.
13.

Mopgenu TeIIOBBIX IBUTATEIICH.

Jlabopamopnsie pabomel u onvimol.

1.
2.
3.

10.
11.
12.
13.

OneITH IO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO MPUTSKEHHUS.
OMnBITHI 11O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM MJIU caxapa.
OnwITEl MO HAOTIOMEHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, XKUIAKOCTEH U
TBEPABIX TEIL

OmnpeneneHue AaBiICHUS BO3yXa B Oa/UIOHE MINIPHUIIA.

OnbIThl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTH [ABJIEHUS BO3JyXa OT €ro
00BEMa 1 HarpeBaHUS WA OXJIAXKICHUSI.

[TpoBepka rUMOTE3bI JIMHEHHON 3aBUCUMOCTH JITUHBI CTOJIOMKA JKUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

HaGntonenue u3MeHeHUsT BHYTpPEHHEH OSHEpPruM Tella B PE3yJbTare
TEIIONepeau U PaOOTHI BHEIITHUX CHJL.

HccnaenoBanre sBJICHHS TEIIOOOMEHAa TPH CMEIIWBAHWHM XOJIOJHOW W
ropstuyer BOJIBL.

OnpeneneHue  KOJMMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJAOW  IIpHU
TEII000MEHE C HArPEThIM METAJUNIMYECKUM LIWJIUHIPOM.

Onpenenenue yaeapbHOU TEMIOEMKOCTH BENIECTBA.

HccenenoBanne npouecca UCHapeHus.

OrnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yaenabHON TEIUIOTHI TIJIaBJICHUS JIbJIA.

Paszges 7. DinekTpuyecKkue ¥ MAarHUTHbIE SIBJICHHS.

Onexrpusanus Ten. /[Ba ponma 3nIeKTpUUYECKHX 3apsanoB. BzammopeiicTBue
3apsokeHHbIX Teln. 3akoH KymoHa (3aBUCHMMOCTh CHJIBI  B3aUMOJIEUCTBUS
3apsKEHHBIX TEJI OT BEJIMYMHBI 3apA0B U PACCTOSTHUS MEXKY TEIaMH).

Onekrpuyeckoe mnose. Hanpspk€HHOCTh anexkTpudeckoro mons. I[IpuHoun
CYNEPIIO3ULINH SJIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuyeckux 3apsaoB. DJIEMEHTApHBIA JJIEKTPUUYECKUAN 3apsil.
Crpoenne aroma. [IpOBOOHHMKM W JOUDNEKTPUKU. 3aKOH  COXPAHEHUS
JJIEKTPUYECKOTO 3apsia.

ONEKTPUYECKUA TOK. YCIIOBUS CYIIECTBOBAHUS SJIEKTPUYECKOIO TOKA.
WcTOYHUKH TOCTOSHHOrO TOKa. JIeHCTBHUS 3JIEKTPUUECKOro TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onekrpudeckass nenb. Cwia  TOKa.  DJNEKTPUYECKOE  HANPSIKCHUE.
ConpoTuBIeHHE NMPOBOJHUKA. Y JEIBHOE CONPOTHUBIEHUE BemlecTBa. 3akoH Oma
Uit ydactka nenu. [locnepgoBarenlbHOE M MApauIENIbBHOE  COEIMHEHHE
IIPOBOJTHUKOB.

PaGota ®m MOMmHOCTE JJIeKTpHUecKoro Toka. 3akoH Jxoymsa—JleHma.
DneKTpuUecKue Ieny U MOTPeOUTEeNn deKTpruIeckoi sHeprun B ObiTy. Kopotkoe
3aMBIKAHHE.

[lIocTosiHHBIE ~ MarHWTHL.  B3auMopeicTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnuTtHOe nosie. MarautHoe 1nojie 3eMJId ¥ €ro 3Ha4eHHE JUIsl )KU3HU Ha 3eMIIe.
Omeir  Opcrena. MarauTHoe 1oje  3JIEKTpUYECKOro Toka. [IpumeHenume
3JIEKTPOMATrHUTOB B TEXHUKE. JIefICTBHE MAarHUTHOIO MOJIs1 HAa TPOBOJIHUK C TOKOM.
ONeKTpOABUIaTENb IOCTOSSHHOTO TOKAa. VCHOJap30BaHME 3IIEKTPOJABUTATENEH B
TEXHUYECKUX YCTPOHWCTBAX U HA TPAHCIIOPTE.

Omneitel @apajnes. SABneHue 31€eKTpOMarHuTHOW MHAYKIUU. [IpaBumno JleHua.
DIIEKTPOTEHEPATOP. Crioco0sl ITOJTyYEHHUS ANEKTPUUECKOU DHEPIUHu.
DIEKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTUU.

Hemoncmpayuu.

DnekTpusanus Tell.
JIBa poaa 3JIEKTPUYECKHX 3apsIA0B U B3aUMOJICHCTBUE 3aPSIKEHHBIX TEIN.
Y CTpOMCTBO U AEUCTBUE HIIEKTPOCKONA.
DnekTpocTaTudecKkas UHAYKIUS.
3aKOH COXPAHEHMS JIEKTPUYECKHUX 3apsI0B.
[TpOBOJTHUKH U TUANEKTPHUKHU.
MopnenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKYN OCTOSITHHOTO TOKA.
JIericTBUSA DIIEKTPUYECKOrO TOKA.
. DIIEKTPUYECKUI TOK B JKHJIKOCTH.
. 'a30BbI1 pasps.
. I3MepeHune cuibl TOKa aMIepMeETPOM.
. I3mepenue 2eKTpuIecKoro HalpsiKeHUs! BOJIbTMETPOM.
. Peocrar u marasuH cOnpoTUBICHUI.
. B3anMopeicTBre noCTOSHHBIX MAarHATOB.
. MonenupoBaHre HEBO3MOKHOCTHU Pa3/ICJICHUS MOJIFOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MopnenupoBaHyue MarHUTHBIX IIOJIEU IIOCTOSHHBIX MarHUTOB.

OmneiT Dpcrena.

MarauTHo€ 1oje ToKa. DIEKTPOMAarHHuT.

JlericTBE MarHUTHOIO I10JI HA IPOBOJHUK C TOKOM.

DIIEKTPOABUTATEIb IIOCTOSIHHOTO TOKA.

HccenenoBanue sIBIEHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Omnerter ®apages.

3aBUCUMOCTh HANPABJICHUS HWHAYKIHMOHHOTO TOKA OT YCJIOBUU €T0
BO3HUKHOBEHU.

DIIEKTPOTeHEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopnvie padbomol u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OneITel MO HAONIOACHHWIO DJCKTPU3ANMKM TeI WHIAYKIHEH W TpHU
COIPUKOCHOBEHUMU.

HccnenoBanue HAEUCTBUS DJICKTPUYECKOTO TIOJSI HA IIPOBOJAHUKUA U
JIDJIEKTPUKHU.

COopka u mpoBepKa pabOThI IEKTPUIECKON TSN TTOCTOSHHOTO TOKA.
N3Mepenue n peryampoBaHUE CUJIBI TOKA.

N3mepenue u peryJmpoBaHue HAIIPSHKECHUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa, MIYIIETO YE€pE3 PE3UCTOpP, OT
COIPOTUBIICHUS PE3UCTOPA U HAMPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh AIEKTPUYECKOTO
COIPOTUBJICHUS MPOBOAHWMKA OT €ro JUIMHBI, IUIOMIAJAN MONEPEYHOrO
CEUCHHUS U MaTepuaia.

[IpoBepka mpaBWiIa CIHOXKEHUS HAIPSHKEHUH IIPU  MOCIEI0BATEIBHOM
COEJIMHEHUH JIByX PE3UCTOPOB.

[IpoBepka mpaBwia JJsi CUJIbl TOKAa MPHU TAPAIUIETbHOM COCIUHEHUU
pE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIMHOCTH  AJIEKTPUYECKOTO TOKA, BBIACISAEMON Ha
pesucrope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WIYLIETO YEpE3 JaMIIOYKY, OT
HANPSDKEHUS HA HEW.

Onpenenenue KII/[ nHarpeBarens.

HccnenoBaHne MarHuTHOTO B3aUMOJCUCTBUS MOCTOSHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOTO MOJISI IOCTOSHHBIX MAarHUTOB TPH  HUX
00BbETMHCHUY U Pa3ICIICHUH.

HccnenoBanue neiCTBUA SJIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIKY.



17. ONBITEL, J€MOHCTPUPYIOIIHME 3aBHCUMOCTb CHJBI  B3aHUMOJCHCTBHUS
KATyIIKAd C TOKOM M MarHuTa OT CHJIbl TOKa W HANpaBJIEHUS TOKa B
KaTyIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO MOJIsl HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHe paboThl AJIEKTPOIBUTATES.

20. U3mepenne KIIJ[ anekTpoaBuraresbHOW yCTaHOBKH.

21. OnbITEI MO MCCIENOBAHUIO SIBJIEHUS D3JEKTPOMArHUTHOW WHIYKIIHH:
UCCJIEIOBAHNE HW3MEHEHUI 3HAYEHUS W HANpaBJICHUS HWHAYKIIMOHHOIO

TOKaA.
9 KUIIACC

Pa3znen 8. Mexanuveckue siBJ1eHUsI.

Mexanudeckoe aBwkeHue. MarepuanpHasg Touka. (Cucrema OTCU€Ta.
OTHOCHUTENIBHOCTh MEXaHMYECKOr0 JBIKEHUS. PaBHOMEpPHOE NPSIMOJMHEHHOE
nBrkeHue. HepaBHoMmepHOe npsMonuHenHOe ABHKeHUE. CpenHsas U MIHOBEHHAs
CKOpOCTB TeJla TP HEPABHOMEPHOM JIBHKCHUU.

VYckopenue. PaBHOyckopeHHOe TmpsiMOoiiMHEWHOe aBwkeHue. CBoOomHOE
nagenue. OnsITel [ anues.

PaBHOMEpHOE ABIKEHHE MO OKpYXHOCTH. Ilepnon m ywactora obOparieHus.
JIuHeiHas u yrioBast CKOpoCTH. LIeHTpoCTpeMUTENbHOE YCKOPEHHUE.

[Iepseiit 3ak0H HproToHa. Bropon 3akoH Herorona. Tperunii 3akoH Herotona.
[TpuHIMI CYTIEPIIO3ULIMH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cuia TPEHHS CKOJIbKEHHUS, CHJIa
TPEHUS TIOKOSI, IPYTre BUJIbI TPEHUS.

Cuna TSKECTM U 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOPEHHE CBOOOIHOIrO
nageHus. JIBwxkenue ruiaHer Bokpyr ComnHpa. IlepBas kocMuueckass CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue marepuanbHON TOuku. AOCOmOTHO TBEpPAOe Teno. PaBHOBecue
TBEPAOTO TeJa C 3aKPEIVIEHHON OChIO BpaleHus. MoMeHT cuiibl. LleHTp TsxecTu.

Nmnynec Tena. M3menenne mmmynbsca. Mmynbe CHIlbl. 3aKOH COXPaHEHUs
UMITyJIbca. PEakTUBHOE ABMKEHUE.

Mexannueckass pabora W MOIIHOCTh. Pabora cui TsKecTH, yHpyroctw,
Tpenus. CBsa3b dHEpruu u padbotel. [loTeHnnanpHast YHEPTUs Teia, MOJHATOTO Hal
ITOBEPXHOCTHIO 3eMJIU. [loTeHIManbHas SHEprus cxaTon npyxuHbl. Kunernueckas
sHeprus. TeopemMa 0 KMHETHYECKOW DHEPIUMHU. 3aKOH COXPAHEHHsS] MEXAHUYECKOU
DHEPIUHU.

Hemoncmpayuu.

1. HalnroneHue MexaHMYECKOro JBHKEHHUS Telda OTHOCUTEIBHO Pa3HbIX TEl

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

CpaBHEHHE TyT€W W TPACKTOPUM JBHWKEHHUS OJHOIO M TOTO € Tela
OTHOCHUTEJILHO Pa3HBIX TEJI OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBHKECHUS.
HccenenoBanre NpUu3HaKkoB PABHOYCKOPEHHOIO JIBUKCHUS.

HabmroneHne nBMKEHUS Tesa M0 OKPY>KHOCTH.

Habnrogenne MexaHM4eCcKuX SIBJICHH, TPOUCXOASIINX B CUCTEME OTCUETA
«Temexka» mnpu €€ pPaBHOMEPHOM M  YCKOPEHHOM  JBHWKCHHH
OTHOCHUTENFHO KabuHeTa QU3HKH.

3aBUCUMOCTb YCKOPEHUS TeJa OT MACChl TeJla U JECWCTBYIOIIEW Ha HEro
CUJIBI.

Habimroienue paBeHCTBA CUII IIPYU B3aUMOJEHCTBUU TEIL.

M3meHeHne Beca Tena Ipu YCKOPEHHOM JBHKECHHH.

[lepenaya uMmIrynbca Mpy B3aUMOJAEHCTBUH TEN.

[TpeoOpa3zoBanus SHEPTUM NIPU B3aUMOAECUCTBUHU TEIL.

CoxpaHeHHE UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUH.

CoxpaHeHHe NMITYJIbCA IIPU A0COIIOTHO YIPYTOM B3aUMOACHCTBHH.
HabGnrogenue peakTUBHOTO ABUKEHUSI.

CoxpaHeHHe MEXaHUUECKON SHEPTUU ITPU CBOOOTHOM IMaJICHUH.
CoxpaHeHHE MEXaHUYECKON PHEPTUH NIPU ABUIKEHUU TENA MO AEHCTBUEM
IPYKUHBI.

Jlabopamopnvie padomul u onvimol.

1.

KoHcTpynpoBaHue TpakTa Juisl pa3roHa W JAJbHEWUIIEro paBHOMEPHOIO
JBMKEHMSI LIApUKa UITU TEJIEKKH.

Omnpenenenue cpeaHE CKOPOCTH CKOJIbKEHUS OpycKa WM JIBUYKEHUS
HIapUKa 10 HAKJIOHHOW INIOCKOCTH.

OnpeneneHne yCKOpPEHHsl Tela MNpU PABHOYCKOPEHHOM JIBHJKEHHH IO
HAKJIOHHOH IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM
JBIDKEHNN 0€3 Ha4aJIbHOW CKOPOCTH.

[IpoBepka ruMOTE3B: €CIM TPU PABHOYCKOPEHHOM JBWKEHHH 0Oe€3
HAYaJbHOW CKOPOCTH TYTH OTHOCSTCS Kak psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINME TPOMEKYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIBl TPEHHUS CKOJBXEHHMS OT CHJIBI
HOPMAJIBHOT'O JaBJIECHUS.

Omnpenenenre KO3PPUITUEHTA TPEHHUSI CKOTBKCHHUS.

Omnpenenenue XECTKOCTU NPYKUHBI.

Omnpenenenne pabOThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja
10 TOPU30HTAIILHOM MOBEPXHOCTH.



10. Onpenenenue pabOTBl CWJIBI  YOPYrOCTH MpU NOIBEME Tpy3a C
UCTIOJIb30BaHUEM HETIOABMYKHOTO U TIOJIBUKHOTO OJIOKOB.

11. 3yueHue 3aKoHa COXPaHEHHSI SHEPTHUH.

Pa3znen 9. Mexannuyeckue Kos1e0aHus U BOJIHBI.

KonebarenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTUKHU KOJIeOaHUI: IEpUO,
4acToTa, aMIUINTyda. MaTeMaTndecKui U NPYKUHHBIM MasTHUKU. [IpeBpamenne
SHEPIUH MpH KoJ1eOaTeIbHOM JIBUKEHUH.

3aryxaomue — konebanus.  BuiHyxkaeHHole — konebanusa.  Pesonasc.
Mexanndeckue BoJIHBL. (CBOHCTBa MexaHMYecKuX BOJH. [IpomonbHbeie n
NONepeyYHble  BOJHBL. /[[nMHA BOJHBI M CKOPOCTh €€  pacHpoCTpaHEHUS.
MexaHn4uecKkre BOJIHBI B TBEPIOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. ['poMKOCTh 3ByKa W BbicoTa ToHa. OTpakeHue 3Byka. UH(pa3Byk u
YIBTPa3BYK.

Hemoncmpayuu.

1. HaOmronenue koneOGaHUil Tel MOA JAEWCTBUEM CHUJIbI TSXKECTH U CHIIbI
YIPYTOCTH.

Habmonenue konebanuii rpy3a Ha HUTU U Ha MPY)KUHE.
HaGumroieHue BeIHYK/IEHHBIX KOJIE0aHUI U pe30HaHCca.
PacrnpocTpanenre npoAoabHbIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).
HabumroieHne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTBHI.
AKyCTHYECKHI1 pe30HaHC.
./Iaﬂopamopubte pabomul u onvimeol.
1. OnpeneneHue YacToTbl W Mepuoja KoJieOaHMM MaTeMaTHYeCKOIo
MasTHHKA.

2. OmpeneneHue 4acTOThl M IEPUOJIa KOJIEOAHHUM MPY>KMHHOTO MAasITHUKA.

3. HccnemoBanmne 3aBUCMMOCTH Tepro/ia KOJIeOaHUI MOABEIIEHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. HWccnenoBanue 3aBUCUMOCTH NIEpUOAA KOJIEOaHUM NPY>KMHHOTO MasgTHUKA
OT Macchl rpy3a.

5. IIpoBepka He3aBUCMMOCTH TEpUOAA KOJeOaHUM Tpy3a, MOABEIICHHOTO K
HUTH, OT MaccChl rpysa.

6. OnbITbI, JEMOHCTPUPYIOLME 3aBUCHUMOCTh NEpUOAA  KoJeOaHWi
IPYXUHHOTO MasiTHHKA OT MacChl Ipy3a U )KECTKOCTH NPY>KUHBI.

7. U3mepenue yckopeHus CBOOOIHOTO MaJCHUsI.

Paszgeua 10. Di1eKTpOMAarHuTHOE MOJI€ U JICEKTPOMATHUTHBIE BOJIHBI.

OIEKTPOMarHuTHOE  IOJIe.  OJIEKTPOMAarHuTHele  BOJHBL.  CBOMCTBa
JIEKTPOMAarHuTHEIX BOJH. lllkana 3JeKTpOMAarHUTHBIX BOJIH. lMcronb3oBaHue
JIEKTPOMArHUTHBIX BOJIH JUJISl COTOBOM CBSA3H.
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DneKTpoMarauTHas npupoga cera. CKopocTh cBeTa. BoyiHOBBIE CBOMCTBa
CBETa.

Jemoncmpayuu.

1. CBolCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie pabomul u onvimol.

1. V3ydyeHue CBONCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOIIBIO MOOUIBHOTO

TenedoHa.

Pa3zgen 11. CBeToBbBIC ABJICHUS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsmonuHeiHoe
pacupoctpanenue cBera. 3armenust Connua u JIynel. Otpaxenue csera. [Lnockoe
3€pKaJI0. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mpenomiieHUs1 cBera. llomHoe BHYyTpeHHee
OTpaKEHUE CBeTa. VCMNOiab30BaHUME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOAAX.

Jlmaza. Xom myweit B gwmH3e. OnrTuyeckas cucreMa (¢oToammapara,
MHUKpPOCKOTIa M Tejeckoma. ['J1a3 kak omnThuyeckass cucTteMa. bIu3opykocTh U
JaTbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnekTp. OmnbiTel Hbtorona. CroskeHue
CIIEKTPAJIbHBIX LIBETOB. J(ucnepcus cBera.

Jemoncmpayuu.

[IpssmonuHeHOE pacpOCTPAHEHUE CBETA.

OTtpaxkeHue cBera.

[Tony4yenue n300pakeHUi B MIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomienue cera.

Ontudeckui CBETOBO/I.

Xop mydeit B coOuparonieit JInHse.

XoJ Iy4er B pacCerBarOIIECH JIUH3E.

[Tonyyenune n300paxxeHui ¢ TOMOUIBIO JIMH3.

[TpuHuun peiictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Monenp riaza.

11. Paznoxenue 6enoro cBera B CIEKT.

12. [Tomy4yenue 6em0T0 CBETA MPH CIIOKEHUHU CBETA PAa3HBIX I[BETOB.

Jlabopamopnvie pabomel u onvimol.

1. HccnenoBanue 3aBUCUMOCTH YIJla OTpa)KE€HUs CBETOBOrO Jyda OT yTJia
MaJICHUS.
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2. W3ydenue xapaKTepUCTHK M300paKeHUs MpeIMeTa B IIJIOCKOM 3epKaJie.
3. HccnenoBanue 3aBUCUMOCTH YIJjla MPEJIOMIICHUS CBETOBOIO Jiyda OT yTJia
IaJICHUSI HA TPAHULE «BO3IyX—CTEKIION.



4. [lomydeHue n300paxeHU ¢ TOMOIIbIO COOMPAIOLIEH JINH3BI.
Omnpenenenre GOKYCHOTO PACCTOSTHUS M ONTHYECKOW CHIIBI COOMparomieit
JIMH3BI.

6. ONBITHI 110 Pa3JI0KEHUIO OEJI0r0 CBETa B CIEKTP.

7. OnbITBI O BOCIPUSTUIO LIBETAa NMPEAMETOB NPU UX HAOIIOJEHUM 4Yepes
I[BETOBBIC (DUITBTPHI.

Paszneus 12. KBanTtoBbIe sIBJICHHS.

OmnbiTel Pe3epdopaa u mmanerapHas mojenb aroma. Mojaenb aroma bopa.
HcnyckaHue 1 NMOTJIOIIEeHHe cBeTa aToMOM. KBaHTHI. JInHEWUYaThIe CIIEKTPBI.

PagnoaktuBHOCTh. Anbga, Oeta- u ramma-uzinydeHus. CTpoeHne aTOMHOTO
anpa. Hyknonnas wmogzens aromHoro sapa. HWszoromsl. PaanoaxtrBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAI0BOTO M MAaCCOBOI'O YHCEIL.
OHeprus CBsA3M aTOMHBIX snep. CBs3p Macchl M dHepruu. Peakuuu cuHTe3a u
nenenus siaep. Microunnku 3ueprun ConHna v 3BE3 1.

Snepnas sHepreruka. J[eMCTBHS paauOaKTUBHBIX HW3IYyYECHHU Ha IKUBBIC
OpraHU3MBbl.

Hemoncmpayuu.

1. CHexTpsl U3JIy4eHHUS U HOTJIOIEHUS.

2. CnexkTpsl pa3IM4yHbIX T'a30B.

3. Cnektp Boaopoa.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. Pabora cuéTunka MOHU3UPYIOIIMX U3TYyUEHUI.

6. Perncrpanus nzmydeHus IPUPOIHBIX MUHEPAJIOB U IIPOAYKTOB.

Jlabopamopnvie pabomuel u onvimol.

1. HaOnroneHue CruIONIHBIX M JIMHEWYATHIX CIIEKTPOB U3JTyUYEHHS.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPIUM YacTULBI IO TOPMO3HOMY

nytH (1o ¢potorpadusim).

3. H3mepenue paanoakTuBHOTO GOHA.

IHoBTOpHUTEIBLHO-00001IAOIMH MOAYIb.

[ToBTOpUTENHEHO-0000AIOIIMI MOAYJIb MIPEAHA3HAYEH IJI1 CUCTEMATHU3aluu
U 0000mIeHHsT  MPEAMETHOTO  COAEpXKaHUS UM ONbITa  JESITEIbHOCTH,
IpUOOPETEHHOTO IPU U3YUYEHUHU BCETO Kypca (PU3MKH, a TakXkKe g NOJTOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMEHy 10 (Qu3uke Uit OO0y4aronmxcs,
BBIOPABILINX 3TOT yU4EOHBIN MpeIMeT.

[Ipy M3y4eHUU TAHHOTO MOJIYJIA PEaJUu3yIOTCS U CUCTEMATU3UPYIOTCS BHJIBI
JESTENIbHOCTH, HA OCHOBE KOTOPBIX 00ECIIEUMBAETCS JOCTUKEHHUE NMPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  oOyuyeHus, (Gopmupyercs
€CTECTBEHHOHAy4YHass TPaMOTHOCTh: OCBOEHHE HAay4YHBIX METOJOB HCCIEAOBAHUS



SBJICHUN TpPUPOJABI U TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBACHATH (PU3HUECKUE
SIBJICHUS, TPUMEHSS TOJyYEHHbIE 3HAHMs, peIaTh 3a4a4d, B TOM YHCIE
KA4YE€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIE.
[IpyHIMIIMAIBHO AEATEIBHOCTHBIM XapakTep JAAaHHOTO paszena peaau3yercs
32 cu€r TOro, 4yro oOyyarolluecs BBINOJHAIOT 3aJaHUs, B KOTOPBIX UM
IIPEIIAracTCs:
HAa OCHOBE IIOJIYYEHHBIX 3HAHUM pacro3HaBaTb M HAYyYHO OOBACHSTH
(u3HYecKue SIBICHUS B OKPYKAOIIEH MPUPOJIE U TTOBCEAHEBHOM KU3HU;
UCIIOJIb30BaTh HayUYHbIE METO/Ibl UCCIEOBAHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIE I IPOBEPKU TUIIOTE3 U ITOIYYEHUS TEOPETUUECKUX BBIBOJIOB;
OOBSICHATH, HAy4YHBIE OCHOBBI HamOoJee BaXHBIX JOCTIXKCHHH COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, TPAKTUYECKOTO UCIOJIb30BAHMS PA3JINYHBIX HCTOYHUKOB
SHEPrUy Ha OCHOBE 3aKOHA IMPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
SHEPIUHU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUSA

HByLIGHI/IC (bI/IBI/IKI/I Ha YPpOBHC OCHOBHOI'O O6IHCFO O6pa3OBaHI/IH HaIIpaBJICHO

Ha JIOCTWKEHHE JTUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pe3ynbTaTOB.

B pesynbpTaTe n3ydeHus GuU3NKU HA YPOBHE OCHOBHOT'O OOIIETO 00pa30BaHUs

y oOyuarorierocst 0yayT copMHpOBaHbI CIEAYIOIINE JTUYHOCTHBIC PE3YyIbTAThI B
YaCTHU:

1) naTpHOTHYECKOTr0 BOCIIUTAHMSA

— IPOSIBJICHUE MHTEpPECA K HCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCHUUCKOMN
bu3nYecKoil HayKu;

— [IEHHOCTHOE OTHOLIEHHE K TOCTHKEHUSIM POCCUICKUX YUEHBIX-(DHU3HUKOB,

2) rpaskIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B 0OCYXIECHHUU OOIIECTBEHHO 3HAYMMBIX
U OTUYECKHX TMpoOJieM, CBS3aHHBIX C TPAKTUYECKUM NPUMEHEHUEM
JTOCTUXKEHUN (PUBUKY;

— OCO3HAHHME BAXKHOCTU MOPAIbHO-3TUYECKUX IPUHLHUIIOB B JIE€SATEIbHOCTH
YY€HOTI0;

3) 3cTeTH4eCKOro BOCIIMTAHUSA:

— BOCIHPUATUE 3CTETUYECKUX KAueCTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
IIOCTPOEHUS, CTPOIOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MO3HAHUA:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOM HAayKH KaK MOIIHOIO HHCTPYMEHTA
ITO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHM, BAKHEHMIIEH COCTABIIOLIEH
KYJBTYPBIL;

— Ppa3BUTHE HAy4yHOHN JHOOO3HATENBHOCTH, MHTEpPECa K HCCIEI0BATENbCKON
NEeSATEIbHOCTH;

S5) ¢opmupoBaHusi  KYJbTYpPbl 3I0POBbSI W  3MOLMOHAJIBHOIO
0J1aronoJIy4ns:

— OCO3HAHHME LIEHHOCTH 0e30macHoro oOpaza >KU3HU B COBPEMEHHOM
TEXHOJIOTHUYECKOM MHpE, BaXKHOCTH TpaBWJ O€30IacHOr0 TIOBEIEHHUS Ha
TpPaHCIIOPTE, Ha JOPOTax, C AJIEKTPUUYECKUM U TEIUIOBBIM O00OpYAOBAHHEM B
JIOMAIIHUX YCIIOBHSIX;

— c(hopMUPOBAHHOCTh HaBbIKa pedieKCHU, NpU3HAHUE CBOEro IpaBa Ha
OIIMOKY U TAKOTO K€ MpaBa y APYroro 4ejoBeKa;

6) Tpy10BOI0 BOCIIMTAHMSI:

— aKTUBHOE y4yacTHE B PEIICHUM MPAKTUYECKHX 3ajad (B paMKaxX CEMbH,
o0pa3oBaTenbHON  OpraHmW3allid, Topoja, Kpas) TEXHOJOTHYECKOW |



COITMAJILHOM HAMPABJICHHOCTH, TPEOYIOIMX B TOM 4YHCIAE W (PU3MUECKUX
3HAHUI;

e — HHTEPEC K MPAKTUYECKOMY MU3YUYCHHIO IPO(ecCHid, CBI3aHHBIX ¢ (DH3UKOM;

e 7)3KO0JIOrHYE€CKOr0 BOCIIMTAHUS:

e — OpHCHTAIMS HA TMPUMEHEHHE (PU3MYECKUX 3HAHHMU JJI1 PEIICHUs 3aaad B
00JacTH OKpY)KAIOIICH Cpeapl, IUIAHUPOBAHUS IIOCTYIIKOB M OIICHKH WX
BO3MO>KHBIX MMOCJIEACTBUN JJIsI OKPYKAIOIIEU CPEIBI;

e — OCO3HaHHME TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKHX MPoOjaeM M IyTed HX
pelieHus;

e 8) amanmranum K HU3MEHSIIOIIMMCS YCJOBHAM COLHMAJBHON W NPHUPOIHON
cpeabl:

e — IOTPEOHOCTh BO B3aWMOJCHCTBUM TIPH BBITIOJHEHUU MCCIICAOBAaHUNA H
MPOCKTOB (HM3UYECKOW HAIPABICHHOCTH, OTKPHITOCTH OIBITY W 3HAHHUIM
JIPYTHX;

e — TIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEpe3 IMPAKTUUYECKYIO
JICATEIILHOCTD,

e — MOTPEOHOCTH B POPMUPOBAHUHU HOBBIX 3HAHHM, B TOM YHUCIIE (POPMYITHPOBATH
UJIeH, TIOHSATHSI, TUIIOTE3bI O (PU3NUECKUX 00BEKTaX U SBICHUSAX;

e — OCO3HaHME Je(DUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETCHTHOCTEH B 00J1aCTH
bu3uKy;

e — IUIAHUPOBAHHWE CBOETO PAa3BHUTHS B MPHOOPETEHWH HOBBIX (U3HUCCKUX
3HAHUM;

e — CTpPEMJICHHE aHAJIM3UPOBATh U BBISBIATH B3aUMOCBSI3H IPHUPO/IBI, OOIIECTBA U
HPKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHNEM (HU3MYCCKUX 3HAHUH;

e — OIICHKAa CBOHMX JCWCTBUUA C Y4YETOM BIMSHHUSA HA OKPYKAKOIIYI Cpendy,
BO3MOKHBIX T'JTOOQIBHBIX ITOCICICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesympTaTe OCBOSHHS MporpamMMmbl 10 (HU3UKE HAa YPOBHE OCHOBHOIO
oO1mero odpa3zoBanus y oOyyvaromierocs 0yayT chopMUpOBaHbI MeTaNpeAMeTHbIe
pe3yJbTaThl, BKIIOYAIONIIE T03HABATEIHbHBIC YHUBEPCATbHbBIC YICOHbIC TEUCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4YCOHBIC  JCHCTBHS,  PETYJISTHBHBIC
YHHUBEpCaJIbHbIC yU4eOHBIC JICHCTBHSI.

Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Ba3oBble Jjornueckue AeicTBUA:



BBISIBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUI);

yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKALUNA, OCHOBAHUS IS
0000111eHNs U CPAaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTU U IPOTUBOPEUHS B PACCMaTPUBAEMbIX (aKTax,
JAHHBIX U HAOIOICHUSIX, OTHOCAIINXCA K (PU3UUIECKUM SBIICHUSM;
BBISIBJISITh TTPUYMHHO-CJICICTBEHHBIE CBSI3M NPHU U3YUYCHUU (PU3NIECKUX
SIBIICHUI W MPOIIECCOB, JIeJaTh BHIBOJBI C MCIIOJB30BAHUEM J€TYKTHBHBIX
Y UHAYKTUBHBIX YMO3aKJIFOUEHUH, BbIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJTUUMH;

CaMOCTOSITENIbHO BBIOMpaTh CHocoO pemieHus ydeOHOW —Qu3ndeckon
3amaun (CpaBHEHUE HECKOJIbKMX BapUaHTOB pEIICHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ yYETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPHEB).

Ba3oBblIe ucciiegoBarTejLCcKHe JeiCTBUA:

UCIOJIb30BaTh BOMPOCHI KAK UCCIIEI0BATEIbCKUM HHCTPYMEHT MO3HAHUS;
IIPOBOJUTH 1O CAMOCTOSITEIBHO COCTABIIEHHOMY ILJIaHY OIBIT, HECIOKHBIN
¢u3nyecKuit IKCIEPUMEHT, HEOOJBIIIOE UCCIeN0BaHHe (PU3UIECKOTO
SIBJICHUS;

OLICHMBATh HAa NPUMEHHUMOCTb U  JOCTOBEPHOCTh HH(OPMALIHUIO,
MOJyYEHHYIO B X0/I€ UCCIIEIOBAHUS WJIM SKCIIEPUMEHTA;

CaMOCTOSITEIIbHO (hOPMYTHPOBATH 0OOOIICHNS W BBIBOBI IO PE3yIbTaTamM
IPOBEAEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHMS,;

IPOrHO3UPOBATh BO3MOXKHOE  JajlbHEWIee pa3BUTHE  (PUINUYECKUX
IPOLIECCOB, a TaK)KE€ BbIIBUTaTh MPEANON0KEHUS 00 UX pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undgopmanueii:

NPUMEHSTh Pa3IUYHbIE METOJbl, HHCTPYMEHTBI U 3aIIPOCHI IIPU MOUCKE U
otObope uHGOPMAIMK WM JAHHBIX C YYETOM MPEJIOKEHHON ydeOHOMN
dbuznyeckoii 3a1a4u;

aHAIM3UPOBATh, CHCTEMATH3UPOBATh W MHTEPIPETUPOBATH WH(POPMAITHIO
Pa3IMYHBIX BUIOB M (OPM MPEACTABICHHUS;

CaMOCTOSITENIbHO ~ BBIOMpATh ONTUMANIbHYIO (opMy MpeAcTaBICHUS
uHDopMaIUl W WUTIOCTPUPOBATH pelIaeMble 3aJaydl  HECIOKHBIMU
cXeMaMHu, TuarpaMmMaMi, HHOUW rpaduKoi U UX KOMOMHAIMSIMHU.

KOMMyHHKaTl/IBHbIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHﬂ:

B XOJie 0OCYXIeHUsI y4eOHOro maTepuana, pe3yabTaToB Ja00paTOPHBIX
paboT ¥ MPOEKTORB 3a7aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBI U
BBICKQ3bIBaTh HJICH, HAIICJICHHBIC Ha PEIICHHE 3aJlaud U TMOJJIepKaHue
O1arokeaaTeIbHOCTH OOIICHUS;



CONOCTaBIIATh CBOM CYXKJEHUS C CYXICHUSMH JPYyTUX YYaCTHUKOB
Juanora, oOHapyKUBaTh Pa3IUYHE U CXOACTBO MO3UIIHIA;

BBIPAJKATH CBOKO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;
nyOJIMYHO NPEICTABIATh PE3YIbTAThI BHIIOJTHEHHOIO (PU3NYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

NOHMMAaTh W HCHOJb30BaTh  IMpPEUMMYIIECTBA  KOMaHJIHOM U
WHANBUAYAIbHONH paOOThl MPH pPEIICHUH KOHKPETHOW (QHu3ndIecKon
poOIEMBL;

IPUHUMATh LIEJIM COBMECTHOM AEATENBHOCTH, OPraHU30BbIBATh JIEUCTBUS
no €€ JOCTHXEHHUIO: paclpedessiTh poiH, OOCYKIaTh IPOLECCh U
pe3yibTaThl COBMECTHOM pabOThI, 000011aTh MHEHHUS HECKOIBKUX JIFOACH;
BBIIIOJIHATH CBOKO YacTh paOOThI, JOCTUTasi KAYECTBEHHOI'O PE3YJIbTATa IO
CBOEMY HAIMPABICHUIO W KOOPAUHUPYS CBOU JCHCTBUSA C JPYTUMHU
YJICHAMH KOMAaH/IbI;

OLICHMBATh KAay€CTBO CBOErO BKJIaJa B OOMIMHA MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIbHO CPOPMYTUPOBAHHBIM YIaCTHUKAMU B3aMMOJICHCTBHSL.

PeryasiTuBHbIC YHUBepCAJbHbIC YUeOHbIE 1eiiCTBUSA

Camoopranusamnus:

BBISIBIISAITH TIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHUTYaIUsX, TPEOYIOIINUX
JUTSL petieHust (GU3NYECKUX 3HAHUIM;

OPUCHTHPOBATHCA B  PA3IUYHBIX TOJIXO0JAX TMPUHATHS  pEIICHUN
(MHIUBUAYyaTbHOE, TPUHATHE PEIICHUS B TPYIIIC, TPUHITHE PEIICHHMA
rpymnmoi);

CaMOCTOSITEIIbHO COCTABJISAThH aJITOPUTM pEIIeHUs (U3UUECKOMN 3a/1auu WU
IUTaHa HCCIEAOBAHUA C YYETOM HMEIOIINXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATh IIPeIlaracMbie BAPUAHTHI PEIICHU;
JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, IMOIMOHAJIbHbINA HHTEJLJIEKT:

J1aBaTh aJICKBaTHYIO OLIEHKY CUTYalluu U IIPeJIararh IUIaH €€ U3MEHECHUS;
OOBSCHATH, TPUYUHBI  JTOCTIDKEHUS  (HENOCTIDKEHHUs) PE3yJIbTaToB
NEeATEIbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIBITY;

BHOCUTH KOPPEKTHBBI B AESATEIBHOCTH (B TOM YHCII€ B XOJ BBIIOJTHEHUS
($u3NYECKOro HMCCIEJOBAHMSI WJIM [POEKTa) Ha OCHOBE HOBBIX
00OCTOSITENILCTB, W3MEHUBILIUXCS CHUTYyalllil, YCTaHOBJIEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBUE PE3YyJIbTATA LEIN U YCIOBUIM;

CTaBUTh ce0s Ha MECTO JIPYroro 4ejaoBeKa B XOJ€ CHopa WM JUCKYCCUU
Ha Hay4YHYIO TEMY, IIOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYIroro;



MPU3HABATh CBOE MPaBO Ha OMIMOKY MPU pelIeHUuU (PU3NYECKUX 3a/1a4 WU
B YTBEPIKJCHUSIX Ha HAYYHbIE TEMBI U TAKOE YK€ MPaBo JPYroro.

IMPEAMETHBIE PE3YJIBTATBI

K xoHIly 00yueHus B 7 Kjaacce MpeIMETHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3NYECKHME W  XUMHUYECKHE  SIBJICHHUS,
HAOIOIeHNE, HKCIIEPUMEHT, MOJENb, TUIOTE3a, CAUHUIBI (PU3NIECKUX
BEJIMYMH, aTOM, MOJIEKYyJia, arperaTHbIe COCTOSIHHsI BemiecTBa (TBEpIOE,
KHUAKOE, Tra3000pa3HOE), MEXaHWYECKOE JIBH)KEHUE (paBHOMEpPHOE,
HEpPaBHOMEPHOE, MPSIMOJIIMHEMHOE), TPACKTOPHUsS, PaBHOACUCTBYIOIIAS
cuna, gedopmauus  (ympyras,  IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAOIINECS COCYIBI;

paznuyath siBeHus (Auddy3us, TEIIOBOE NBIKEHHE YaCTHUIl BEIECTBA,
paBHOMEpPHOE  JBWKEHUE, HEPABHOMEPHOE  JBIIKEHUE, HHEpLHUS,
B3aMMOJICIICTBHE TeEJ, PaBHOBECHE TBEPIBIX TEN C 3aKPEIUIEHHOM OChIO
BpaIeHus, Iepeaada JaBaeHUs TBEPABIMU TEIIaMH, KUIKOCTSIMH U Ta3aMH,
atMoc(epHOe [aBieHHE, IUIaBaHWE TEJ, MPEBPAIICHUS MEXaHUYECKOU
HHEPTUH) MO OMUCAHUIO WX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3NUECKOE SBJICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBICHUNA B
OKpY)KarollleM MHpE, B TOM uucCie (PU3UUYECKHE SBICHUS B MPHPOJE:
PUMEPHI JIBWKCHHUS C Pa3IUIHBIMH CKOPOCTSMHU B JKHBOW W HEXHUBOUN
npupoje, JACUCTBUE CHUJIbI TPEHUS B TMPUPOJE U TEXHUKE, BIIHSHUE
aTMOC(EPHOT0 JIaBJICHUS Ha >KMUBOM OpraHu3M, IJIABaHUE PbHIO, pbluaru B
TEJIe YeNIOBEKa, MIPH STOM MEPEBOAUTH MPAKTUIECKYIO 3a/auy B YUeOHYIO,
BEIJICIIATH CYIICCTBEHHBIC CBOMCTBA (MMPU3HAKN) GU3UUECCKUX SBICHHI;
OTHCHIBATh M3yUYEHHBIC CBOMCTBA TN U (U3UUYECKUE SBICHHUS, UCIIOIb3YS
busndeckue BeaTuYnHbI (Macca, 00bEM, MIOTHOCTD BEIIECTBA, BPEMS, MY Th,
CKOPOCTb, CPEIHSSI CKOPOCTb, CHUJIAa YIPYTOCTH, CUJIa TSXKECTH, BEC TeJa,
cuila  TpeHus, JaBlieHue  (TBEpAOro  Tena, KUIAKOCTH, Trasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHWYecKas paboTa, MOIIHOCTb, IJIEUO CHIIBI,
MOMEHT CHJIBI, KOA()(QHUIMEHT TOJNE3HOTO [EWUCTBUS MEXaHHU3MOB,
KMHETHYECKass U TOTCHIMAJIbHASI SHEPTus), MpU OMHCAHUHM MPABUIBHO
TPakTOBaTh  (PU3MUECKUI  CMBICI  HUCIOJIb3yeMbIX  BEJIMYWH, HX
0003HaUCHUS W CAWHHIBI (U3UYECKUX BEIWYWH, HAXOAWTH (DOPMYIIHI,
CBSI3BIBAIONINE JTAHHYIO (PU3UUYECKYIO0 BEIMYHMHY C JAPYTHUMH BEIUYHMHAMM,
CTPOUTH IpaPUKU U3YUECHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYUH;



XapaKTepu30BaTh CBOWCTBA Ted, (U3UYECKUE SIBICHUS U IIPOLIECCHI,
UCIIOJb3Ys MpaBUiia CJIOXKEHUs CUJl (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMesna, IpaBUIO paBHOBECHs phiuara (0J10Ka),
«30J10TO€ TIPAaBHJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXAHUYECKOU
OHEPruM, MpU ITOM JaBaTh CJIOBECHYIO (OpPMYIHUPOBKY 3aKOHA U
3aMUCHIBATh €70 MATEMATHYECKOE BhIPAKEHUE;

OOBSACHATH (DU3UYCCKUE SIBJICHUS, ITPOIICCCHI M CBOMCTBA TEJI, B TOM YHCIIC
U B KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTUPOBAHHOI'O Xapakrepa:
BBISIBIISITh TIPUYMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1-2
JIOTUYECKUX IIIaroB ¢ OMOpoil Ha 1-2 M3y4EeHHBIX CBOWCTBA (DU3NYECKUX
SIBJICHUH, (PU3UUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

peuatb pacy€THhE 3amadyd B 1—2 JEWCTBHS, WCIONB3YS 3aKOHBI H
dbopMyIIBI, CBS3BIBArONINE (PU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHAIIN3a
YCJIOBHSI 33/1a4M 3alUChIBATh KPATKOE YCIOBUE, MOJICTABIATh (hU3UUECKUE
BETUYUHBI B (HOPMYJIBI U TMPOBOJUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JlaHHbIC, HEOOXOIUMBIC JIJI PEIICHMS 3a/a4, OLIEHUBATh PEATMCTUYHOCTD
NOJIy4YeHHOU (PU3NYECKON BETUUHUHBL

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh TMPU MOMOIIU
(buU3HYECKUX METOJIOB, B OITMCAHUU UCCIIEIOBAHUS BBIICTSTH IIPOBEPSIEMOE
npeanosjgoxkeHue  (TUMoOTe3y),  pa3iuyaTb W UHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAXOJWTh OIMMOKH B XOJAC ONBITA, eIaTh
BBIBO/IBI 110 €T0 pe3yJibTaTaM;

OPOBOJUTH OMbBITHI 1O HAOMIOACHHIO (U3UYECKUX SBJICHUM WITU
bu3nuecKux CBOWCTB Te: bopMyIHUpOBaThH MIPOBEPSIEMbIC
MIPEAMOI0KEHUS, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO 000pYA0BaHMS,
3aMHCHIBATh XOJI ONBITA U (DOPMYJIUPOBATH BHIBOIHI;

BBITIOJIHATh MPSIMbIE U3MEPEHUS PACCTOSAHUS, BPEMEHHU, MACChl TEIa,
00bEMa, CHUJIBI M TEMIIepaTypbl C HCIIOJIb30BAHUEM AaHAJIOTOBBIX U
uGpoBBIX MPHOOPOB, 3aMUCHIBATH IOKa3aHHUA MPHOOPOB C YUYETOM
3aIaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

MIPOBOJIUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEITMYUHBI OT
JIPYrol € HCIOJIb30BAHUEM TMPAMBIX H3MEPEHUN (3aBUCUMOCTH ITyTH
PaBHOMEPHO ABUKYIIETOCS Tela OT BPEMEHHM [BHXKCHHUS TENd, CHUJIbI
TPEHUS CKOIBKECHHS OT Beca Tejla, KadecTBa 00paOOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHUJIBI TPEHUS OT TUIOIIAIA COMPUKOCHOBEHUSI TEN, CUIIBI
YOPYTOCTH OT YJUIMHEHHS MPY>KUHBI, BBHITAIKUBAIONIEH CHUIIBI OT 00BbEMaA
MOTPYKEHHON YaCTU TeJa U OT INIOTHOCTU XKUJKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTHU TeJa, OT IMIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBUHN
TJIaBaHUS TEJl, YCIOBUW paBHOBECHsI pblyara u OJIOKOB), y4acTBOBAaTh B



IUIAaHUPOBAaHUM y4eOHOTO HCCIENOBaHUSA, COOMpaThb YCTaHOBKY W
BBITIOJIHATh W3MEPCHHUS, CJCIysl TPEUIOKEHHOMY IUIaHy, (UKCHpPOBATH
pe3yabTaThl TOJTYYCHHOW 3aBUCHMOCTH (DU3MUYECKUX BEIHYMH B BHUIC
NPEUIOKEHHBIX TaONMUI] U TpaduKOB, JENaTh BBIBOJABI MO pe3yJbTaTaM
UCCIICIOBaHMS,

NPOBOJIUTh KOCBCHHBIC W3MEPCHUS (PU3UYECKUX BEIHYUH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOrO Tela, CHJIA TPEHHS CKOJBKCHUS,
JaBJICHUE  BO3MyXa, BBITAIKWBAMOIIAS  CHJIA, JICHCTBYIOIIas  Ha
HOTPYKEHHOE B JKHUIKOCTh TeNo, KO3(PPHIMEHT MOJe3HOro neicTBUA
IOPOCTBIX MEXaHU3MOB), CIeaysl TMPEeNIOKEHHON WHCTPYKIUH: TpU
BBITTOJIHEHUN W3MEPEHUH COOMpaTh AIKCIEPUMEHTAIbHYIO YCTAaHOBKY H
BBIYUCIISATH 3HAYEHUE UCKOMOW BEJIMYHHEI,

coOroAaTh mpaBuia TEXHUKK 0€30MacHOCTH MpU paboTe ¢ 1abopaTOpHBIM
000py/T0BaHUEM;

yKa3bIBaTh MPUHIMIBI JEHCTBUA MPUOOPOB M TEXHUYECKHX YCTPOMCTB:
BECBI, TEPMOMETP, IUHAMOMETP, COOOINAIOIINECS COCYIbI, OapoMeTp,
pBIYar, MOJABMKHBIN M HETIOJBM)KHBIN OJIOK, HAKJIOHHAS TUIOCKOCTH;
XapaKTepu30BaTh TMPUHIUMBI JEHCTBUS HM3YYCHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OINOpPOM Ha WX ONUCaHHA (B TOM YHUCIE:
NOJIIMITHUKY, YCTPOMCTBO BOJOMPOBOAA, THAPABIMYECKHN IIpecc,
MaHOMETp, BBICOTOMED, MTOPIIHEBOI HACOC, ApEOMETP), UCIIONIB3Ys 3HAHUS
0 CBOMCTBax (pU3MYECKUX SIBICHUN M HEOOXOIMMbIE (PU3UYCCKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOAUTH  TMpHUMEpPHl  (HAXOAUTh  WHPOpPMAIMIO O  MpUMeEpax)
NPaKTUYECKOTO WCIOIB30BaHUsl (U3NYCCKUX 3HAHUA B ITOBCEIHEBHOMW
KHU3HU [T oOecrieueHus: 0€30MacHOCTH NP OOpaIleHuu ¢ MpudopamMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHHUS 370POBbS U COOIIOJCHUS
HOPM SKOJIOTUYECKOTO TIOBEJCHUS B OKPY>KaIOIIEH Cpeie;

OCYIIECTBIIATh OTOOpP HMCTOYHUKOB wH(popmanmu B HHTEepHETE B
COOTBETCTBUU C 33/IaHHBIM ITOMCKOBBIM 3aIPOCOM, Ha OCHOBE MMECIOIIINXCS
3HAaHUH W TYTEM CpaBHEHUS PA3IMYHBIX HMCTOYHUKOB BBIICISTH
UHPOpPMALINIO, KOTOpasi SBISAETCS MPOTHBOPEUMBOM MIM MOXET OBITH
HEJO0CTOBEPHOM;

WCTIOJIB30BaTh MIPU BBHITIOJHEHUN YYEOHBIX 33aJJaHHid HAyYHO-TOIMYJISIPHYIO
auTeparypy  (pU3MUecKoro - colIep)KaHWs, CHPAaBOYHBIC MAaTepHAIIbI,
pecypcbl cetu VIHTEpHET, BiajgeTh MpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHus HHPOPMAIIUU U3 OJHOM 3HAKOBOI CUCTEMBI B IPYTYIO;
cO3/1aBaTh COOCTBEHHbIE KpaTKHE MHChbMEHHBIE U YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 MCTOYHHMKOB MH(pOpMAIK (PU3NUECKOTO COACPIKAHUSA, B TOM



yucie MyOJuMYHO JeNaTh KpaTKhe COOOLIEHUS O Pe3yJbTaTax MPOEKTOB
WM Yy4eOHBIX HCCIEAOBAaHWH, TPU HSTOM TPaMOTHO HCIIOJIB30BAThH
U3YUYEHHBIM TOHSATUHHBIMN ammapaT Kypca (U3HKH, COINPOBOXKIAThH
BBICTYIUICHUE IIPE3CHTALUEH;

IOpU BBINOJHEHUH YYE€OHBIX MPOEKTOB WU HCCIEIOBAaHUI pacnpenesarhb
00sI3aHHOCTH B TPYIIIE B COOTBETCTBUU C IOCTaBJICHHBIMHU 3a/ladaMH,
CICAUTh 3a BBINOJHECHHEM IUIAHA JCUCTBHM, aJEKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIaJA B  JEATENBHOCTh  TPYMNBI,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K koH1y oOyuenus B 8 kjacce npeMeTHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE
JIOJHKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUaAIOIUXCSI YMEHUIA:

UCIIONB30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE ABUKCHHE
aTOMOB M MOJICKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAIIMUYECKHE U
amMop(HbIE Tela, HACBHILICHHBIH M HEHACBHILEHHBIM Map, BIAXHOCTh
BO3/1yXa, TeMIepaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBOM JBUraTelb,
AIIEMEHTAPHBIN PIEKTPUUCCKHUNA 3apsi, SICKTPUUECKOE TMOJIe, TIPOBOTHUKH
U TUPJICKTPUKH, TTOCTOSHHBIN AIEKTPUUECKUN TOK, MATHUTHOE TI0JIE;
pasnuuath SBIECHUS (TEIJIOBOE pacIIMpeHHe U CXKaTue, TeIJionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBAHMUE, KAWUISPHBIC SIBICHUS, UCIapEHUE,
KOHJICHCAllUsl, IUJIaBJICHUE, KpUCTAIIM3auus (OTBEpJAEBAaHUE), KUIICHHE,
TeIuIonepeava (TEeTI0mpPOBOTHOCTD, KOHBEKIINA, U3ITyYeHUE),
ANEKTPU3ALNS Tell, B3aUMOJICHCTBUE 3apsAI0B, ACHCTBHS ANEKTPUUECKOTO
TOKa, KOpPOTKOE 3aMblKaHHWE, B3aUMOJCHCTBHE MAarHUTOB, JCHCTBHUE
MarHUTHOTO I0JIS HA MMPOBOJHUK C TOKOM, 3JIEKTPOMATrHUTHAsI WHIYKIIHS)
0 ONUCAaHWI0 WX XapakTepHbIX CBONCTB W Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UIECKOE SBICHUE;

pacro3HaBaThb MpPOSBICHUE HW3YYEHHBIX (PU3MYECKUX SIBICHUNA B
OKpY)XaloIlleM MHpE, B TOM uHCIEe (PU3NUYECKHE SBJICHUS B MPHUPOJE:
MOBEPXHOCTHOE HATHXKEHHWE U KaMWULIPHBIE SBICHUS B MPHUPOJE,
KpUCTAJUIBl B Tpupoje, usznydeHue CoiHIA, 3amMep3aHue BOJOEMOB,
MOpCKUE OpH3bl, 00pa30BaHUE POCHI, TYMaHA, UHES, CHEra, AIEKTPUIECKUE
SBJIEHUSI B aTMoc(epe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nojie 3eMiM, Apeld MOoNOCOB, pOiIb MAarHUTHOIO MOJS JAJs JKM3HU HA
3emiie, OMSIPHOE CHUSIHHE, TIPU STOM NEPEBOIUTH MPAKTHUECKYIO 3374y B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBAa (IPHU3HAKW) (PU3NIECKUX
SIBIICHUI;

ONKCHIBATh U3yUEHHBIE CBOMCTBA TeNl U (U3UUYECKUE SBICHUS, UCIIONIb3YS
(¢u3nyeckue BeIMUYMHBI (TEMIEpaTypa, BHYTPEHHS SHEPrHsi, KOJINYECTBO
TEIUIOTHI, yJedbHas TEIJIOEMKOCTh BEIIECTBa, yJAEIbHAs TEIIoTa



IUTABJICHUS, YJelbHas TEIJIoTa MapooOpa3oBaHus, yJeiabHas TEIIOTa
CTOpaHHMsS TOIUTMBA, KOI(PPHUIMEHT TOJIE3HOTO [EHCTBUS TEIUIOBOU
MAIllMHbI, OTHOCUTEJBHAs BIAXHOCTHh BO31yXd, JJICKTPUUYECKHU 3apsil,
CUJla TOKA, DJIEKTPUYECKOE HAIPSIKEHHUE, COIPOTUBJICHUE IIPOBOJHMKA,
yIEIbHOE  CONPOTHMBIICEHHWE  BemlecTBa, paboTa U MOIIHOCTb
AIIEKTPUYECKOTO  TOKAa), NpPH ONHCAHUM MPaBUIBHO  TPAKTOBATh
(U3UYECKUI CMBICI MCHOJIb3YEMbIX BEJIMYUH, 0003HAUECHUS M €OUHULIBI
$uU3NYECKUX BEIWYUH, HAXOAUTH (HOPMYIBI, CBS3BIBAIOLIUE JTAHHYIO
($u3NYECKyI0 BEIMYHMHY C JPYTUMHU BEJIMYMHAMM, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUMH;

XapaKTepU30BaTh CBOWCTBA Tel, (PU3WYECKUE SIBICHUS U TPOIIECCHI,
WCIIOJNBb3Ysd OCHOBHBIE IOJIOKEHUS MOJEKYISIPHO-KMHETHUECKON TEOpUU
CTPOEHHUSI BEIIECTBA, MPUHIIMI CYNEPHNO3ULUU TMOJNeH (Ha KaYEeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaaa, 3akoH Oma Ui yyacTKa LN, 3aKOH
JIxoyna—JleHna, 3aKkOH COXpaHEHMs JHEPrUM, IIpU OTOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alMChIBaTh €r0 MAaTeMaTHYecKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKUE NPOLECChl U CBOMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CHUTYalMi MPAKTUKOOPHUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JTOrnYecKux
IaroB ¢ Omnopod Ha 1—2 W3y4EHHBIX CBOWCTBA (PU3MUECKHUX SIBICHUM,
(U3HYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemiatb pacy€THbIE 3aJadyd B 2—3 JEHCTBHSA, MCIOJB3Yys 3aKOHBl U
(dopMyIibl, CBs3bIBAOLIME (DU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIM3a
YCJIOBUSL 3aJlauyd 3alMChIBaTh KPATKOE YCIOBHUE, BBISBIATH HEIOCTATOK
JaHHBIX Il pelIeHWs 3a7add, BbIOMpaTh 3aKOHBI W (OPMYIIBI,
HEOOXOJUMbIe il €€ pelIeHUs, NPOBOAUTH pPACYEThl U CpPAaBHUBATH
NOJTy4YE€HHOE 3HaUYeHUE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JIAHHBIMU;
pacno3HaBaTh MpPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
(U3MYECKUX METOAOB, HCIOJIb3YyS OMHCAHUE HCCIECIOBAHUA, BBIICIATH
IIPOBEPSAEMOE  IPEAIOJNIOKEHUE, OLECHUBATh IPABUIBHOCTH ITOPSAKA
IIPOBEJCHUS UCCIIE0OBAHUs, J€1aTh BBIBOJIBI;

OPOBOAUTH OMNBITHl MO HAOMIOACHHIO (PU3MYECKUX SIBICHUA WIH
(U3MYECKUX CBOMCTB TeJ (KaNWUISPHBIC SIBJICHUS, 3aBUCUMOCTb J1aBJICHHUS
BO3/yXa OT €ro 00bEMa, TeMIepaTyphl, CKOPOCTH IIPOLECCa OCThIBAHUS U
HarpeBaHusi NpH M3IYYEHMHM OT I[BE€Ta H3Iyyarouleil (Moriomaromeii)
IIOBEPXHOCTH, CKOPOCTb MCIAPEHUs BOJABI OT TEMIIEPATyphbl KUIAKOCTU U
IO €€ IIOBEPXHOCTH, OJJIEKTpU3aLUsg Tel W B3aUMOJEHUCTBUE
DNEKTPUYECKUX  3apsAI0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHHTOB,



BU3yalM3allisl MAarHUTHBIX TMOJE€H IOCTOSHHBIX MAarHuTOB, JEUCTBUSA
MarHUTHOTO TOJS HAa TMPOBOJHHK C TOKOM, CBOWCTBA JJIEKTPOMArHUTA,
CBOMCTBA DJEKTPOJBUTATENSI TIMOCTOSHHOTO TOKa): (OpMyIUpOBaThH
IpOBEpsIEMbIE MPEATIONOKEHHS], COOUPATh YCTAHOBKY M3 MPEII0KEHHOTO
000py/10BaHus, ONKUCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJBL;
BBITIOJHATh ~ MPSIMBIE ~ W3MEPEHUS  TeMIepaTypbl, OTHOCHTEIHHOU
BJIQKHOCTH BO3[yXa, CHUJbl TOKAa, HAMpPSDKEHUS C HCIOJIb30BaHUEM
aHAJIOTOBBIX MPUOOPOB M JATYUKOB (PU3MYECKHX BEIHYMH, CPAaBHUBATH
pe3yJIbTaThl U3MEPEHUN ¢ YUETOM 3aJaHHON aOCOIIOTHOM MOIPEUIHOCTH;
IPOBOJNUTDH UCCIIEA0OBAHUE 3aBUCUMOCTH OJHOM (DU3MUECKON BETUYHUHBI OT
Ipyrol C HCHOJB30BAHUEM TPAMBIX H3MEpPEeHUH  (3aBUCHMOCTD
COTPOTHUBIICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMAAN IOTEPEYHOro
CEYCHHUS U YCIBHOTO COMPOTHUBIICHHUS BEIIECTBA MMPOBOAHHKA, CHIIBI TOKA,
UAYLIEr0 4Yepe3 MpPOBOAHMK, OT HANpsKEHUS Ha  IPOBOJHUKE,
UCCIIEJOBAaHUE TIOCJIEOBATEIbHOTO M NapajuIeIbHOTO  COEAMHEHUU
IPOBOJHMKOB): ITUIAHUPOBATh WCCIIEIOBAHUE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEPEHUS, CIeIys MPEeANoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYYEHHOW 3aBUCHMOCTH B BHUAE TAaOMUIl U TpadUKOB,
JIeJ1aTh BBIBOJIBI 10 pE3yJIbTaTaM UCCIICOBAHMUS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BeIMYMH (yAelibHas
TEIUIOEMKOCTh  BEIIECTBAa, COMPOTHUBICHUE MPOBOAHMKA, padoTa W
MOIIIHOCTh DJJIEKTPUYECKOr0 TOKA): IJIAHHPOBATh W3MEPEHHs, COOMpAThH
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CJIEIysl MPEAIOKEHHON MHCTPYKUUH, U
BBIUUCIISATh 3HAUEHNUE BEJIUYMHBI,

coOroAaTh mpaBuia TEXHUKK 0€30MacHOCTH Mpu paboTe ¢ 1abopaTOpHBIM
obopynoBaHUEM;

XapaKTepU30BaTh MPUHLMIBI  JEUCTBUS HM3YyYEHHBIX NPUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM Ha HX OMNHCAHHUA (B TOM YHCIHE:
CHUCTeMa OTOIUICHHUS JIOMOB, TMTPOMETp, MapoBas TypOWHa, amIepMeTp,
BOJIbTMETP, CUETUYHMK OJJICKTPUUYECKON DHEPIHH, SJICKTPOOCBETHTEIHHBIC
npUOOPBI, HArPEBATENIbHBIE ANEKTPONPUOOPHI (IPUMEPHI), INEKTPUUECKUE
IPEIOXPaHUTENH, SJIEKTPOMArHUT, FIEKTPOABUTaTENb IOCTOSIHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBaxX (PM3MUYECKUX SIBJICHUI U HEOOXOIUMBbIE
duznyecKkre 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOWCTBA M HW3MEPHUTEIIbHBIC
npuOopbl MO CXEMaM M CXEMaTUYHbIM pUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUraTelb BHYTPEHHETO
CrOpaHHus, 3JIEKTPOCKON, PEOCTaT), COCTaBIATh CXEMbI JJIEKTPUUYECKUX



Hernen ¢ mocjaeaoBaTeNIbHbIM U MapauIeIbHBIM COSIUHEHUEM 3JIEMEHTOB,
pasnuyas ycIoBHbIE 0003HAYCHHS SJIEMEHTOB AJIEKTPUIECKHUX IIETIeH;
NPUBOANTh  TNpPUMEpPHl  (HAXOIWTh  WH(OpPMAIMIO O  TIPUMEPax)
MPAKTUYECKOTO MCIOIb30BaHUs (U3MYECKUX 3HAHUM B TOBCEIHEBHOMN
KU3HU JIJIs1 obecrieueHust 0€30MacHOCTH MpU oOpalieHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbSI W COONIOACHUS
HOPM DKOJIOTUYECKOTO MOBEACHHS B OKPY KAIOIIEH cpeie;

OCYIIECTBIATh TMOWUCK HWHPOpMauK  (HU3UIECKOTO COACPKAHUS B
WuTepHeTe, Ha OCHOBE HUMEIOIIMXCS 3HAHUN M MyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIJACISATH  HMHPOpPMALIUIO, KOTOpas
SIBISICTCS] TIPOTUBOPEUUBON T MOKET OBITH HEJIOCTOBEPHOM;
WCITOJIB30BATh TP BBITIOJIHCHUH YUEOHBIX 3aJaHUN HAyIHO-TIOMYJISIPHYIO
JTUTEPATypy (PU3NUECKOTO COJEp)KaHWs, CIPABOYHBIE MaTepHUAIbI,
pecypcbl cetu HTepHET, BiaieTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJTHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIC MHCHBMEHHBIE W KPAaTKHE YCTHBIC COOOIICHWS,
0000mmasi wH(pOpPMAIMI0O W3 HECKOJbKHX WCTOYHUKOB (HHU3UIECKOTO
colepXaHusi, B TOM 4YHCIE NyOJUYHO MPEACTABIATh PE3yJIbTaThI
MPOEKTHOM WJIM MCCIIEIOBATEIBCKON NESITEIbHOCTH, MPU ATOM I'PAMOTHO
UCIIONb30BaTh M3YYCHHBIM TIOHATUHHBIA ammapar Kypca (U3HKH,
COTIPOBOX/IAaTh BRICTYIUICHHE MPE3CHTAIUCH;

IPU  BBITIOJHEHWH YYEOHBIX TPOEKTOB M HCCICAOBAHUN (HU3UICCKUX
MPOLIECCOB pacHpeliesiTh OOA3aHHOCTH B TPYINE B COOTBETCTBUU C
MOCTABJICHHBIMU 33/1a4aMHU, CJICAUTH 3a BBHITIOJHEHUEM ILJIaHA JACHCTBUN U
KOPPEKTUPOBATh €r0, aJCKBATHO OIICHWBATh COOCTBCHHBIM BKJIaa B
NEeATEIHLHOCTD TPYIIHI, BEICTPAUBaTh KOMMYHUKATHBHOE B3aMOJICHCTBHE,
MPOSIBJISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K koH1ly 00yueHus B 9 kjacce npeMeTHbIE Pe3yJIbTaThl Ha 0a30BOM YPOBHE
JIOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOIUXCSI YMEHHIA:

UCIIOIB30BaTh TMOHSTHS: CUCTEMa OTcuéTa, MaTepualibHas TOYKa,
TPACKTOPHsI, OTHOCUTEILHOCTh MEXAaHWYECKOTO NBIDKCHHS, Aehopmarius
(ympyrasi, TMjaacTH4ecKas), TPEHHE, IEHTPOCTPEMHUTEIIbHOE YCKOPEHHE,
HEBECOMOCTh M MEPETPY3KHU, HEHTP THKECTH, a0COIIOTHO TBEPJOE TEIO,
IIEHTP TSDKECTH TBEPIOTO Teia, paBHOBECHE, MEXaHUYCCKUE KOJeOaHUs U
BOJHBI, 3BYK, WH(Pa3BYK H YIbTPA3BYK, JJICKTPOMATHUTHBIC BOJIHEI,
IKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U TalIbHO30PKOCTh,
CIEKTPhI UCITYCKAHUS U TOTJIONICHUs, anbda, 6eTa- U raMMa-u3IIy4eHus,
W30TOIIbI, SIIEPHAsl SHEPTETHKA;



pa3nuuarh SBJICHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJHUHEHHOE
JBI)KCHUE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHHUE, CBOOOJHOE
MaJICHUE TEJI, PABHOMEPHOE JABMXKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE
TeJ, peaKTUBHOE JBHKEHUE, KojeOaTeIbHOE IBIKCHHE (3aTyXarolue W
BBIHYKJICHHBIC KOJeOaHUs), PE30HAHC, BOJHOBOE JIBHKEHUE, OTpPaKEHHUE
3ByKa, MNPSIMOJIMHEWMHOE PAaCHPOCTPAHECHHUE, OTPAKCHUE WU MPEIOMIICHUE
CBETa, MOJIHOC BHYTPEHHEE OTPAXKEHUE CBETA, Pa3iioKeHUE OEI0ro CBeTa B
CIIGKTP UM CJIO)KCHME CIEKTPaJbHBIX IIBETOB, JHUCIIEPCHUS  CBETA,
€CTECTBEHHAsA PAaJMOAKTUBHOCTb, BO3HUKHOBCHHUE JIMHEMYATOrO CIIEKTpa
U3JIYYEHHS) 110 OMMCAHUIO0 UX XapaKTEPHBIX CBONCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX AaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh TPOSIBICHUE W3YYEHHBIX (U3UYECKUX  SBICHUHA B
OKpyXXKaromeM Mupe (B TOM dYHuCIe (PU3HUYECKHE SIBICHUS B TPHPOJC:
MIPUJIMBBI U OTJIMBBI, IBUKEHUE TUTaHET COTHEUYHOW CUCTEMBI, PEAKTUBHOE
JIBOKCHUE JKUBBIX OPraHU3MOB, BOCIIPHUSITHE 3BYKOB KHUBOTHBIMU,
3eMJIETPACEHUE, CEUCMUYECKME BOJIHBI, I[yHAMH, 3XO, I[BETa Tel,
ONTUYECKHUE SIBJICHUSI B TPHUPOJE, OUOJOTUUECKOE ACHCTBHUE BUIUMOIO,
yIbTPadUOJIECTOBOTO W  PEHTTCHOBCKOTO M3JIyYCHHH, €CTCCTBEHHBIM
paauoaKkTUBHBIA (DOH, KOCMHUYECKHE JIy4Yd, PaJdOaKTUBHOE H3IyUYCHHE
MPUPOJHBIX MHHEPAJIOB, JCWCTBUE PAJAUOAKTHBHBIX HW3JIyYCHUHA Ha
OpraHu3M 4YeJIOBEKa), MPU STOM IEPEBOJUTH MPAKTHUYECKYIO 3ajady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBONCTBA (TIpHW3HAKH) (PU3MUECKHX
SIBIICHUI;

OTMCHIBATh M3YYCHHBIEC CBOMCTBA Tel M (YU3WUYECKHUE SBIICHUS, UCIIONB3YS
dbuznyeckre BENMYMHBI (CpPeAHsIE M MIHOBEHHAs CKOpPOCTh Tejla Mpu
HEPABHOMEPHOM JIBUKEHUH, YCKOPEHHE, MEPEMEIICHUE, MyTh, YTJIOBas
CKOpPOCTb, CHWJIa TPEHHS, CHJIa YIPYTrOCTH, CHUJIA TSIKECTH, YCKOPECHHE
CBOOOJHOTO IIQJICHUS, BEC TeJla, HUMIIYJIbC Tella, HMITYJIbC CHJIbI,
MexXaHu4ecKas paboTa W MOIIMHOCTh, TOTCHIMAIbHAS JHEPTHs Tena,
MOJHATOTO HaJ MOBEPXHOCTHIO 3€MJIM, MOTCHUHUAIbHAS YHEPIUs CHKATOU
MPYXUHBI, KUHETHUYECKAs DSHEPrusi, IOJIHAs1 MEXaHWYECKas DSHEPIHs,
MepUOoJ U YacToTa KoJieOaHUM, JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETa, MOKa3aTeb MPEJIOMJICHUS CPEbl), IPH OMUCAHUM
MPaBUJILHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOJIb3YEMbIX BEITUYHH,
0003HaUCHNUS W CAWHMIBI (U3UYECKUX BEIWYWH, HAXOAWTH (DOPMYIIHI,
CBSI3BIBAIOIIME JIAHHYIO (PU3MUECKYIO BEJIUYUHY C JAPYTUMHU BEIUYMHAMU,
CTPOUTH TpaUKH U3YICHHBIX 3aBUCUMOCTEH (DU3NUECKUX BEITUYMH;
XapaKTepru30BaTh CBOMCTBA TeJ, (U3UYECKHE SBJICHUS W IIPOIIECCHI,
WCMOJIb3YSl 3aKOH COXPAHEHMSI DHEPryU, 3aKOH BCEMHUPHOTO TATOTCHMS,



OPUHLIMII CYNEPHO3UIMK CHUJI, MNPUHUUI OTHOCUTENbHOCTH [amuies,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS HMITYJIbCa, 3aKOHBI OTPAKEHUS U
PETOMJICHUS] CBETA, 3aKOHBI COXPaHEHHsI 3apS0BOr0 U MAacCOBOTO YHUCEI
OpU SACPHBIX PEAKIUSAX, HPU 3TOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA U 3aIIUCBIBATh €r0 MaTEMATHUECKOE BBIPAKECHUE;

OOBSCHATh (U3NYECKHE TPOIECCHl W CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTYyaIlHil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISABIATH
PUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 TOTUYECKUX
IIaroB C OMOpOM Ha 2—-3 M3yYEHHBIX CBOMCTBA (PU3MUYECKUX SIBJICHUI,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3aJaud (ONMUpAIOIIMECSs Ha CHCTeMy U3 2-3
YpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOIINE (PU3UIECKIE
BEJIMUMHBI: HA OCHOBE aHANIM3a YCIOBHUS 33Jaud 3alHChIBaTh KPAaTKOE
YCIJIOBUE, BBISABIATh HEIOCTAIOIINE WM M30BITOYHBIE JTAaHHBIE, BbIOWPAThH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJISl PELIEHUS], TPOBOJUTH PACUETHI U
OIICHWBATh PEAIUCTUYHOCTh TOJYYEHHOTO 3HAYCHHA (PHU3NUECKOU
BEJTUIMHBL;

pacno3HaBaTh MpOOJEMBbI, KOTOpPbIE MOXKHO PELIUTh I[pPU HMOMOUIU
($u3NYECKUX METO/IOB, HCIONb3Yysl ONUCAHHE HCCIIEIOBAaHUS, BBIICIATDH
IPOBEPSIEMOE  MPEIIOIOKEHUE, OIEHUBATh MPAaBUJIBHOCTh IOPSAJIKA
NPOBEJCHUS  MCCIEJOBAHUSA, JENaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3yNbTaThl HAOMIOICHUH U OTIBITOB;

OPOBOJAUTH OMNBITHl MO HAOMIOACHHIO (PU3MYECKUX SIBICHUW WIH
¢u3znyecKkux CBOWCTB Ted (M3ydeHHE BTOpOro 3akoHa HbproTOHa, 3akoHa
COXpaHEHUs HSHEPTUH, 3aBUCUMOCTH MEpHOAa KOJIeOAHWH MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOAHU, MPSIMOJIMHENHOE PACIIPOCTPAHEHHUE CBETA,
pasioxKeHue Oeloro CBeTa B CIEKTP, U3YyUEHHE CBOICTB HM300pa’KE€HUS B
IUIOCKOM 3€pKajie M CBOMCTB HW300pa)KeHHsI MpeaMeTa B coOuparomien
JWH3e, HAOMIOJECHUE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB HW3TYUYCHUS):
CaMOCTOSITENIFHO  COOMpaTh YCTaHOBKY W3 HM30BITOUHOTO Habopa
o0Opy/lOBaHUs, ONHUCBHIBATH XOJ  ONbITAa U €ro  pe3yJsbTaThl,
(bopMyIMpOBaTH BHIBOIBI,

IPOBOANUTH MPU HEOOXOAUMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaemsis
CpemHee 3HA4YCHHE W3MEPSIeMON BeIMYUHBI (POKYCHOE pacCTOSHHE
cobuparoiield JIMH3bI), OOOCHOBBIBaTH BBIOOP croco0a H3MEpPEeHUs
(M3MEepUTENBHHOTO MPUOOpa);

IPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIUYMH C
UCTIOJB30BAaHUEM NPSAMBIX HM3MEPEHUN (3aBUCHMOCTH MYTH OT BPEMEHH



IpU PaBHOYCKOPEHHOM JIBW)KEHUM 0€3 HayaJbHOM CKOPOCTH, IEpUOAa
KOJIe0aHUN MaTeMaTH4YeCKOrO0 MasTHUKA OT JIJIMHBI HUTH, 3aBUCHMOCTH
yria OTpakK€HHUs CBETa OT yria MaJeHUs W yIia MPEeIOMIICHHs OT yIJa
NaJeHUs): IJIAHUPOBATh HCCIEOBAHUE, CAMOCTOSITEIBHO COOUpATh
YCTaHOBKY, (PUKCHUpOBaTh pe3ysbTaThl IOJYYEHHOM 3aBHCHUMOCTH
dusznyecKkux BeMWUYWH B BUAE TaOMUI] U rpaduKoB, nenaTh BBIBOIBI IO
pe3ynbTaTaM HCCIeI0BaHNS;

IPOBOJANTH KOCBEHHBIE W3MEpeHUs (U3NYECKUX BEIUYUH (CpemHss
CKOpPOCTh M YCKOpPEHHE Tejla IpU PpPaBHOYCKOPEHHOM JBUKCHHH,
YCKOpEHUE CBOOOIHOIO MaJeHus, KECTKOCTb MNPYKUHBI, KOIPPUIHUEHT
TPEHHUS CKOJBKECHHS, MEXaHHdeckas pabdoTa M MOIIHOCTb, YacToTa H
nepuoa KojeOaHWH MaTeMaTHYecKOro W TMPYKMHHOTO MAasTHUKOB,
ONTHYECKass CHia CcoOWparoIield JHMH3BL, PAaTUOAKTHBHBIA  (OH):
IUIAHUPOBATh HM3MEPEHHUs, cOOMpaTh SKCHEPHUMEHTAIbHYIO YCTAaHOBKY MU
BBITNIOJIHATh U3MEPEHUS, CIIEeAys NPEIIOKEHHON MHCTPYKLIMH, BBIYUCIATD
3HaYCHHUE BEIIMYUHBI U aHATM3UPOBATH MOyUYECHHBIE PE3YNIbTAThI C YUYETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUH;

coOroAaTh npaBuia TEXHUKU 0€30IacCHOCTH IpU padboTe ¢ J1abopaTOPHBIM
000pyT0BaHUEM;

pa3nuyaTh OCHOBHBIE NPU3HAKUM M3YyYEHHBIX (PU3NYECKUX MOJENEH:
MaTepuaigbHas TOYKa, aOCONIOTHO TBEPJOE TENO, TOYCHHBIH HCTOUYHHUK
CBeTa, Jy4, TOHKas JIMH3a, IUTAHETAapHAas MOJENb aTroMa, HYKJIOHHas
MO/JI€JIb ATOMHOTO $]1pa;

XapaKTepU30BaTh MPUHLMIBI JIEUCTBUS HM3YyYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha WX OMHCAHHUA (B TOM YHCIHE:
CIOUJOMETp, JATYMKH TOJIOKEHHUS, PACCTOSHUSA M YCKOPEHHs, pPaKeTa,
9XOJIOT, OYKH, MEpHUCKol, ¢oToanmapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKOI, JO3UMETp, Kamepa BunbcoHa), ucnonp3ys 3HaHHUS O
CBOMCTBaX (U3MYECKUX SBICHHM U HEOOXomumble (hU3HUECKHE
3aKOHOMEPHOCTH,

UCIIOJIb30BaTh CXEMbI i CXEMAaTHYHbIE PUCYHKH H3yYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIbHBIX HPUOOPOB U TEXHOJOTMUECKUX IPOLECCOB
OpU PELICHUH Y4eOHO-IPAKTHUUECKUX 3a/1ay, ONTHUYECKHUE CXEMBbl MJis
TIOCTPOCHUS N300paXEHHH B IMIIOCKOM 3€pKajie ¥ COOMpAIOIIei TUH3E;
OPUBOIUTH  NPUMEPHl  (HAXOAUTh WHMOpPMALMIO O  MPUMEPaX)
IPAKTUYECKOI0 HCIHOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JIJIs1 obecrieueHust 0€30MacHOCTH MpU oOpalieHruu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHUS 3/I0pOBbS U COOIIOACHMUS
HOPM DKOJIOTUIECKOTO MOBEACHHS B OKPY KAIOIIEH cpee;



OCYIIECTBIISATh MOMCK HHpopManuu (U3MUECKOTO COJEp)KaHUsA B
WuTepHeTe, caMOCTOATEIHHO (GOPMYIHPYS MOMCKOBBIN 3allpOC, HAXOAUTh
IyTH ONpPEAEIICHHUs JIOCTOBEPHOCTU MOJIYYEHHOW MHPOpPMALUU Ha OCHOBE
VUMEIOLIMXCSA 3HAHUU U JONIOJIHUTEIIbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MPU BBINOJIHEHUH Y4Y€OHBIX 3a/laHUi HAayYHO-TIOMYJISIPHYIO
JUTEPATYPY  (PU3UYECKOrO0 COJEpKAHMs, CIPaBOYHBIE MaTepHUabl,
pecypceel cetu HTEpHET, BnaaeTh NpUEMaMu KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3/1aBaThb COOCTBEHHbIE NMUCHMEHHBIE W YCTHBIE COOOILEHUS HA OCHOBE
UHGOpMAllMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOIO COAEpIKAHMS,
yOJMYHO MPEJICTABIATh PE3YyJAbTaThl IPOESKTHOW HIIA MCCIIE0BATENBCKON
NEATEIBHOCTH, IMIPU  OTOM TPAaMOTHO  MCIOJIB30BAThb  WM3YYCHHBIN
NOHATUMHBIN anmapar MU3ydaeMoro pasnena (U3MKA U COMPOBOKIATH
BBICTYIUICHHE IMpe3eHTalel ¢ y4yéToM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanyecTBO yacoB
Kon
Ipak DJIeKTPOHHBbIE
TPO
Ne HaumeHoBaHue pa3jie/ioB B THYeC (undposBbie) OcHoBHbIE BHIBI JIeSITEJIbHOCTH
cer JbH
n/n U TeM NMPOrpamMmmMbl KHe o0pa3oBaTe/bHbIE o0yuyaumuxcs
0 bl
pabot pecypchl
pado
bl
Thbl
Pa3znen 1. ®dusuka u eé poJib B NO3HAHMH OKPY.KAKOIIET0 MUPa
BeIsiBiIeHME pa3inuui MeXay
(U3HYECKUMU U XUMUYCCKUMHU
npeBpaiieHusiMu. PacriosHaBanue u
bubnnoreka [IOK KkinaccupuKkanus GU3NIECKUX SBICHUMN:
1.1 du3MkKa - HayKa 0 IpUpoae 2 0 0 1 P P
https://m.edsoo.ru/7f416194 MEXaHUYECKHX, TeIJIOBBIX,
AJIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
Habnronenue u onucanne Gpru3nyecKux
SIBIICHHI
OnpeneneHue [EHbI ACICHUS IIKAIbI
HU3MEPHUTENIBHOTO Npudopa. Mismepenune
JIMHEUHBIX Pa3MEPOB TEN U MPOMEKYTKOB
BPEMEHHU C Y4ETOM ITOTPELIHOCTEM.
bu6nmoreka [JOK H3mepenne 00bEéMa )KUIKOCTH U TBEPAOTO
1.2 duznyeckre BETUIHHEI 2 0 1 1 p P

https://m.edsoo.ru/71416194

Tena. BeIoTHeHNe TBOPYECKHX 33 aHUi
0 TIOUCKY CIIOCOOOB U3MEPEHUS
HEKOTOPBIX (PU3UYECKUX XAPAKTEPUCTHK,
HaTpuMep, pa3MepoOB MaJIbIX 00BEKTOB
(BoJIOC, TPOBOJIOKA), YAAIEHHBIX



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

00BEKTOB, OOJBIINX PACCTOSIHUN, MaJIbIX
IIPOMEXYTKOB BpeMeHHU. O0CyxkaeHNe
MpeUIaraeéMbIX CIIoCO0O0B.

1.3

EcrecTBeHHOHAYYHBIi
METO/ [TO3HAHUS

bu6mmoreka [{OK
https://m.edsoo.ru/7f416194

BriaBrmkeHnE THITOTE3, 00BICHSIIOIIHNX
MIPOCTHIE SIBJICHUS, HAIIPUMED: — ITOYEMY
OCTAHABJIMBAETCS JBUIKYILIEECS 110
TOPU30HTAIILHON TTOBEPXHOCTH TEIIO; —
MoYeMy B JKapKyro IIOTOJly B CBETJION
0JICKJI€ MPOXJIaHEN, YeM B TEMHOM.
[Ipemioxenne cnoco00B MPOBEPKHU
runote3. [IpoBeneHue nccaeaoBaHus Mo
MTPOBEPKE KaKOW-THOO TUIIOTE3HI.
ITocTpoenune npocrenmmx Mmoaenen
(bu3HYECKUX SIBIICHUH (B BUIC PUCYHKOB
WJIU CXEM), HallpuMep MaJICHUE MPeIMeTa;
MPSMOJIMHEHHOE pacipoCTpaHEeHHUE CBETa

Wroro no pasgeny

6

Pa3zgen 2. [lepBoHavajibHbIE CBEE€HUS O CTPO

C€HHUHU BellIeCTBA

2.1

CTpOGHI/IC BCIICCTBA

bu6mmorexa [{OK
https://m.edsoo.ru/7f416194

Habnronenue u nHTEpIpeTalys OMbITOB,
CBUJETEIBCTBYIOIINUX 00 aTOMHO-
MOJICKYJISIPHOM CTPOCHHH BEIIECTBA:
OIIBITHI C PACTBOPEHUEM PA3ITHYHBIX
BerecTB B Boje. OeHka pa3sMepoB aTOMOB
Y MOJICKYJI C MCIIOJIb30BaHHEM
¢dororpaduii, moydeHHBIX HA ATOMHOM
cri10BOM MUKpockone (ACM) —
naboparopras padota mo Teme: «OreHka
JraMeTpa aToMa METOZOM PsiioB (C



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

UCTOJIBb30BaHUEM (poTorpaduii)y».
Omnpenenenre pa3sMepoB MaJIbIX TEN.

JIBH>KEHHE U
2.2 B3aUMOJCUCTBUE YaCTHUII
BEIECTBA

bubmuoreka [JOK
https://m.edsoo.ru/7f416194

HaOmnronenue u o0bsicHEHHE
OpPOYHOBCKOTO JIBUKCHUS U SBIICHHSI
muddysun. [IpoBenenne u 0ObsCHEHHE
OTIBITOB T10 HAOIIOJICHHUIO TEIIOBOTO
pacmpenus ra3os. [Ipoenenue u
00BSICHEHUE OTIBITOB IO O0HAPYKEHUIO
CHJI MOJIEKYJISIPHOTO TIPUTSKECHUS U
OTTaJKWUBaHUA.

53 ArperaTHble COCTOSHUS
' BEIIECTBA

bubmuoreka [JOK
https://m.edsoo.ru/7f416194

Onucanue (¢ UCIOIB30BAHUEM MPOCTHIX
MOJIEJICH) OCHOBHBIX Pa3jIMuuii B CTPOCHHUH
ra3oB, JKUIAKOCTEH U TBEPBIX Tell.
OObscHeHre Malloil CKUMaeMOCTH
KUIKOCTEH U TBEPABIX TEII, OOJIBIION
CkuMaeMocTH ra3oB. OObsicHEHUE
coxpaHeHus: (POPMBI TBEPBIX TET U
TEeKy4eCTH X)HUAKOCTU. [IpoBeieHme
OIIBITOB, JOKA3bIBAIOIINX, YTO B TBEPIOM
COCTOSTHUH BOJIbI YACTHIIBI HAXOIATCS B
CpeIHEeM Jajbllie IPYT OT JApyra
(TUTOTHOCTH MEHBIIIE), YEM B KHUIKOM.
YcTaHOBIEHUE B3aUMOCBSI3U MEXTY
O0COOCHHOCTSIMHU arperaTHbIX COCTOSIHHIMA
BOJIBI ¥ CYIIIECTBOBAHUEM BOJIHBIX
opranuzmoB (MC — 6uosnorusi, reorpadusi)

Wroro no pazneny

5

Paznen 3. /IBuskeHue U B3aUMo/IeiicTBHE TeJl



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

3.1

MexaHnueckoe IBMKEHUE

bubmuoreka [JOK
https://m.edsoo.ru/7f416194

HccenenoBanue paBHOMEPHOIO JIBUKEHUS,
ompeJieJIeHUE ero MPU3HaAKOB.
Habntoienne HepaBHOMEPHOTO JIBHKEHUS
U OIIpe/IeTICHUE €ro OTJINYHI OT
paBHOMepHOTO BXKeHUs. OnpeneneHue
CKOPOCTH PaBHOMEPHOTO JIBH>KEHUS
(mapuka B KMJIKOCTH, MOJCIIH
AIEKTPUIECKOTO aBTOMOOMIIA U T.1.).
Omnpenenenue cpeaHeil CKOPOCTH
CKOJIb)KEHUS OpycKa HITH IIapHuKa 10
HAKJIOHHOM T1ockocTu Pemenue 3agau Ha
oIpesieNieHUe IMyTH, CKOPOCTH U BPEMEHU
PaBHOMEPHOTO JIBIKEHUS. AHAIN3
rpadUKOB 3aBUCUMOCTHU IIyTH U CKOPOCTH
OT BPEMCHH

3.2

Nuepuus, Macca, IIOTHOCTh

bubmuoreka [JOK
https://m.edsoo.ru/7f416194

OOBsicHEeHHE U TPOrHO3UPOBAHUE
SIBJICHUH, 00YCIIOBIIEHHBIX HHEpLIUEH,
Hanpumep, 4TO IPOUCXOTUT MIPU
TOPMOYKEHUH WJIK PE3KOM MAaHEBpPE
aBTOMOOMJISA, IOYEMY HEBO3MOKHO
MI'HOBEHHO MPEKPaTUTh IBUKEHUE HA
BEJIOCHIIEJIE UM CaMOKAaTe U T. [I.
[IpoBeneHue u aHAJIN3 OIBITOB,
JEMOHCTPUPYIOIINX U3MEHEHUE CKOPOCTH
JBMDKEHUS Tela B pe3yJsibTaTe NecTBUS Ha
HEro JIpyrux tein. Pemenue 3agad Ha
OIpeJIeJIEHUE MaccChl Teja, ero oobéMa u
wioTHocTH. [IpoBenenue u ananus
OIIBITOB, IEMOHCTPUPYIOIIUX 3aBUCUMOCTh



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

M3MEHEHHUSI CKOPOCTH TeJia OT €r0 MacChl
IIpY B3aMMOJIEUCTBUHM Tell. 3mepenue
MAacChl TeJIa Pa3InNYHBIMH CIIOCO0AMH.
Omnpenenenue MIOTHOCTH TEJIA B
pe3yibTaTe U3MEPEHHsI €ro MacChl U
o0BEMa.

3.3

Cuna. Buae! cun

14

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

N3ydenne B3auMOICHCTBUS KaK IPUIUHBI
M3MEHEHHUS CKOPOCTH TeJia UK €ro
nepopmaruu. Onucanue peaabHbIX
CUTyalluil B3aUMOJICUCTBUS TEI C
MTOMOIIBIO MOJIENE, B KOTOPBIX BBOAUTCS
MOHATHE U U300pakeHue cuibl. MzyueHnue
cuibl yrpyroctu. MccnenoBanue
3aBUCHMOCTH CHJIBI YIIPYTOCTH OT
VIJTMHEHUS] PE3HHOBOTO IIHYpa WIIH
MPYKUHBI (C TOCTPOSHHEM Ipaduka).
AHanu3 NpakTUYECKUX CUTyalui, B
KOTOPBIX MPOSIBISETCS IEHCTBUE CHIIBI
yIpyroctu (ynpyroctb Msua, KpOCCOBOK,
BETOK JIepeBa U JIp.). AHAJINU3 CUTYAIIHH,
CBSI3aHHBIX C SIBICHUEM TATOTCHUS.
OOBsicHeHHE OPOUTAITLHOTO JIBHIKEHUS
IUTAHET C UCTIOJIB30BAHUEM SIBJIICHUS
TATOTEHUS U 3aKOHa uHepuu. M3mepenue
Beca Tella ¢ TTOMOIIIbIO TMHAMOMETPA.
O6ocHOBaHME 3TOTO CrI0CO0a U3MEPEHHUSL.
AHanu3 1 MOACTMPOBAHUE SBICHUS
HEBECOMOCTH. DKCIIEPUMEHTAIILHOE
MOJTyYCHUE TIPABHJIA CIIOKCHHUS CHII,



https://m.edsoo.ru/7f416194

HaIlpaBJICHHBIX BJIOJIb OJJHOM IPSIMOM.
Omnpenenenue BeITUYUHBI
paBHOACUCTBYIOWIEH cuil. I3yueHue cuiibl
TPEHUS CKOJIbKEHUS U CUJIbI TPEHUS
nokos. MccnenoBanue 3aBUCUMOCTH CHIIBI
TPEHUS OT CUJIbI AABJICHUS U CBOMCTB
TPYLIUXCS TIOBEPXHOCTEN. AHAIN3
MIPaKTUYECKUX CUTYyalul, B KOTOPbIX
IIPOSBIISIETCS IEUCTBUE CUIIBI TPEHUS,
MCTIOJB3YIOTCS CIIOCOOBI €€ YMEHBIICHHUS
WIM yBEJIMUYEHUS (KaTaHHE Ha JIbDKAX,
KOHbKaX, TOPMO>KEHUE aBTOMOOUJIS,
HCIOJIb30BaHUE MOAIUITHUKOB, IJIaBaHHUE
BOJIHBIX JKUBOTHBIX U 1p.). Perienune 3anau
C MCIIOJIb30BaHUEM (OpMyIT 1715 pacuéTa
CHJIBI TSDKECTH, CUJIBI YIIPYTOCTH, CUJIbI
TPEHMUSL.

Hroro no pazneny 21

Pasnen 4. /laBjienue TBEPABIX TeJl, :KUAKOCTEH U Ta30B




4.1

Jasnenwue. llepenaua
JaBJICHUSA TBEPIBIMU
TeJIaMU, JXUJIKOCTSIMH U
razamu

bubmuoreka [JOK
https://m.edsoo.ru/7f416194

Amnanus 1 00bsICHEHUE OIBITOB U
MPAKTUYECKUX CUTYyaIUH, B KOTOPBIX
MPOSIBJISIETCS CUJIA JIABJICHUSI.
ObocHoBaHME CIIOCOOOB YMEHBIICHUS U
yBEJIMYEHUS AaBieHus. M3yuenue
3aBHCHMOCTH JIaBJICHM ra3a OT 00bEMa U
TeMieparypsl. MI3yuenue ocobeHHOCTEM
nepeaadn JaBieHUs TBEPIBIMH TEJIaMHU,
JKHIKOCTSAMM U razamMu. O00CHOBaHHE
PE3YJIBTATOB OIMBITOB OCOOCHHOCTSAMU
CTPOEHHUSI BEIIECTBA B TBEPAOM, KUIKOM U
ra3000pa3HOM COCTOSIHHSIX.
DKCIEpUMEHTAIILHOE JI0KA3aTeIbCTBO
3akoHa Ilackans. Penienue 3aga4d Ha
pacy€T naBiieHUs TBEPIIOTO Tea.

4.2

JlaBineHue KuIKOCTU

bubmuoreka [JOK
https://m.edsoo.ru/7f416194

HccnenoBanne 3aBUCUMOCTH JaBJICHUS
KHUJKOCTHU OT TITyOUHBI IOTPY>KEHUS U
IUIOTHOCTH KuaKocTH. Habmonenue u
00BSCHEHHE THPOCTATUYECKOTO
napajiokca Ha ocHOBe 3akoHa [lackais.
N3yuenue cooOmIaromumxcsi CoOCy0B.
Pemenue 3agau Ha pacu€r naBieHUA
xKugakoctu. OObSICHEHUE PUHITUIA
JEUCTBUS TUAPABINYECKOTO Mpecca,
ITHEBMaTHYECKNX MAaIIMH. AHAIU3 U
00BsICHEHUE MPAKTUYECKUX CUTYaLIUH,
JEMOHCTPUPYIOLIUX MPOSBICHUE JaBICHUS
KUJIKOCTH U 3akoHa [lackans, Hanpumep
MPOIECCOB B OpraHU3Me MpU



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

rJ1yOOKOBOJIHOM HBIPSIHUH.

4.3

ATMocdepHOe aBIeHHE

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

DKcrepuMeHTalIbHOE OOHApYKEeHNe
aTMoc(hepHOro naBieHUs. AHAIU3 U
OO0BSICHEHHE ONIBITOB M MPAKTUICCKUX
CUTYyallUil, CBI3aHHBIX C ICCTBUEM
arMocepHoro narienus. OObsICHCHHE
CYIIECTBOBaHMS aTMOC(Ephl Ha 3emiie U
HEKOTOPBIX MJIaHETaX WK €€ OTCYTCTBHS
Ha Jpyrux miaa”erax u Jlyne. O0bsicHeHue
W3MEHEHHUS TUIOTHOCTU aTMoc(hepsl ¢
BBICOTOM U 3aBUCUMOCTH aTMOC(HEPHOTO
JIaBJICHUS OT BBICOTHI. Pemienue 3aa4 Ha
pacu€T arMoc(epHOro JaBICHUSI.
N3yuenue ycrpoiicTBa 6apomerpa-
aHepouaa.

4.4

JlericTBHE )KUAKOCTH U ra3a
Ha MOTPYKEHHOE B HUX TEJO

bu6mmoreka [{OK
https://m.edsoo.ru/7f416194

DKcIepuMeHTaTbHOE O0HAPYKECHHE
JEHCTBUS )KUJKOCTH U ra3a Ha
norpyx€HHoe B HuX Teno. OnpezeneHue
BBITAJIKUBAIOLLEH CHJIBI, JEHCTBYIOLIEH HA
TEJIO, IOTPYKEHHOE B XKUIAKOCTD.
[TpoBenenue u 00CyX)ACHNE OIBITOB,
J€MOHCTPHUPYIOIUX 3aBUCUMOCTh
BBITAJIKUBAIOIIEH CUJIbI, IEHCTBYIOIIEH Ha
TEJO B KUAKOCTH, OT 00BbEMa
MOTPYKEHHON B KHUIAKOCTh YaCTHU TeJIa U OT
IUIOTHOCTH kuaKkocTu. [IpoBepka
HE3aBHCUMOCTH BBITAIKUBAIOLIECH CUJIBL,
JEUCTBYIOLIEH HA TEJIO B )KUAKOCTH, OT
Maccel Tena. MccnenoBanue 3aBUCMMOCTH



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Beca Tella B BOJIe OT 00bEMa NOrpyKEHHON
B JKUJKOCTb 4acTH Teia. Pemenue 3amay
Ha IPUMCHCHHNEC 3aKOHA ApXI/IMGHa n
ycioBus maBanus tei. KoncrpyupoBaHue
apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKH U
orpejiesnieHue e€ rpy30n0/bEMHOCTH.

Hroro no pazneny
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Pa3nes 5. PaGora n MoiHOCTB. JHEprus

5.1 PabGora 1 MomHOCTE

bu6mmorexa [{OK
https://m.edsoo.ru/7f416194

OKCIIEpUMEHTAIIBHOE OIIPEIEIICHNE
MEXaHUYECKOM paboThl CHIIBI TSXKECTU TIPU
NaJCHUM TEJIa U CUJIBI TPEHUS NIpU
PaBHOMEPHOM IIEPEMEILEHUN TEJIA 110
TOPU30HTAILHON MOBEPXHOCTH. Pacuér
MOILIHOCTH, Pa3BUBAEMOM IIPU MOABEME 110
nectauue. Pemenne 3ana4 Ha pacyér
MEXaHUUYECKON paboThl U MOILHOCTH

5.2 [IpocThie MeXaHU3MBI

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

OHpG[[GJIeHI/Ie BI)II/II‘pBIIHa B CHUJIC HpOCTI)IX
MCXaHHU3MOB Ha anMepe pblqara,
IIOABUKHOT'O U HECITOABHUXXHOT' O 6.HOKOB,
HaKJIOHHO# miockocTH. MccemoBanne
YCJIOBHSI paBHOBECHSI pblYara.
OObnapyxeHue CBOMCTB MPOCTHIX
MEXaHHU3MOB B Pa3JIUYHbBIX HHCTPYMEHTaX
U TIPUCTIOCOOJICHUSX,, UCTIOJIb3YEMBIX B
OBITY U TEXHUKE, a TAKXKE B )KUBBIX
opraHmMax. 3KCH€pI/IM€HTaJH)HO€
JI0Ka3aTeIbCTBO PaBEHCTBA PabOT mpu
HpI/IMeHeHI/II/I HpOCTI)IX MCXaHHU3MOB.



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Omnpenenenue KIIJI nHaknonnou
II0cKocTU. Pertenue 3aga4q Ha

IMPUMCHCHUC ITpaBHJia PaBHOBCCHA pbIdyara

u Ha pacuét KII/]

DKCcrepuMEHTAIbHOE OIIPEIEICHNE
W3MEHEHUSI KHHETUYECKON U
MOTEHIMATbHON SHEPTUU TENa IPU €T0
CKaThIBAaHUHU 10 HAKJIOHHOM IIJIOCKOCTH.
DopmyJIMpOBaHUE HA OCHOBE

bu6mmoreka [{OK
53 Mexanudeckasi SHEpPTUs 4 1 HCCIIEIOBAHUS 3aKOHA COXPaHEHUS
https://m.edsoo.ru/7f416194 .
MexaHuueckoil suepruu. O6cyxieHue
rpaHull MPUMEHUMOCTH 3aKOHa
coxpaHeHus sHeprun. Pemenue 3amay ¢
WCII0JIb30BAaHUEM 3aKOHA COXPAHEHUS
SHEPTUH
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB 68 1

10 [TIPOT'PAMME
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8 KJIACC

Koan4yecTBO 4acoB

Kon IIpa
DJIeKTPOHHBIE
HanmenoBanue TpPO KTH
Ne (undposBbie) OcCHOBHbBIEC BHIBI JeTEIbHOCTH
pa3ejIoB M TEM Bce | JbH YecK
n/n o0pa3oBaTebHbIC o0yyaromuxcst
nporpaMmabl ro blIe ue
pecypchl
pabo | pado
ThI ThI
Pa3pean 1. TenioBbie IBJICHUSA
HaGiroienre 1 mHTEpIpeTaIus ObITOB,
CBUJICTEIBCTBYIOUIUX 00 aTOMHO-MOJICKYJIIPHOM
CTPOEHHUH BEILIECTBA: OIBITHI C PACTBOPEHUEM
pa3IMYHBIX BEIIECTB B Bojie. Pemenue 3amay mo
OLICHUBAHUIO KOJMYECTBA ATOMOB WJIM MOJIEKYII B
eauHuUIEe 00BEMA BelecTBa. AHAINM3 TEKCTa
JPEBHUX aTOMUCTOB (Hampumep, pparmeHra
no3mbl Jlykpenus «O npupojie Bemen») ¢
N M3JI0’)KEHHEM 000CHOBAaHUN aTOMHOM TUTIOTE3bI
CtpoeHue u cBolicTBa bubnuoreka [IOK
1.1 7 0 0 (cmbicnoBoe uteHue). OreHka yoeauTeIbHOCTH

B€IICCTBA

https://m.edsoo.ru/7f4181ce

3THX 000cHOBaHUH. OOBsCHEHHE OPOYHOBCKOTO
IBWKECHUS, SIBICHUS QU y3UH U pa3nnanit
MEK1y HOUMH Ha OCHOBE TOJI0)KEHHI
MOJIEKYJIIPHO-KUHETUYECKOW TEOPUH CTPOCHHS
BemecTBa. OObSCHEHNE OCHOBHBIX Pa3In4uii B
CTPOCHUU I'a30B, )KI/II[KOCTef/'I n TBépI[I)IX TCJI C
MCTIOJIH30BAHUEM ITOJIOKEHUIH MOJIEKYJIISIPHO-
KHUHETHYECKOW TEOPHH CTPOCHUS BEIIECTBA.
[IpoBeneHue ONBITOB 11O BBIPALLIUBAHUIO



https://m.edsoo.ru/7f4181ce

KPUCTAJUIOB IIOBAPEHHOM COJIM MJIU caxapa.
[TpoBenenune u 00BSICHEHUE OIIBITOB,
JNEMOHCTPUPYIOIIMX KallWUIIPHBIE SBJICHUS U
sBJIeHHE cMayuBaHus. OObsCHEHHE PoJIn
KalIWUIPHBIX SIBJICHUH JUIs TOCTYIUIEHUSI BOJBI B
opranusM pacteHuil. Habmonenue, nposeneHue
1 00BSCHEHHE OTBITOB TI0 HAOIIOICHUIO
TEIJIOBOTO PACIINPEHUS I'a30B, )KUAKOCTEN U
TBEPIBIX Ted. OOBsCHEHHE COXpaHEHH 00BEMa
TBEPABIX TE€J, TEKY4YECTU KUIKOCTHU (B TOM
YUCJIE, PA3HUIIBI B TEKYYECTH JJIs Pa3HBIX
KUJKOCTeN), naBneHus rasa. [Ipoenenue
OIIBITOB, JEMOHCTPUPYIOIIUX 3aBUCUMOCTD
JIaBJICHUsI BO3lyXa OT €ro 00bEMa 1 HarpeBaHMs
VI OXJIXKJICHUS, U MX OOBSICHEHUE Ha OCHOBE
aTOMHO-MOJIEKYJIIPHOTO yueHus. AHau3
MIPaKTUYECKUX CUTYyalluH, CBSI3aHHBIX CO
CBOMCTBAaMH ra30B, KUIKOCTEH U TBEPABIX TEI

1.2

TenoBsle mpoueccsl
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bubnnoreka [JOK
https://m.edsoo.ru/7f4181ce

OO0ocHOBaHKE MTPABHUII U3MEPCHHS TEMIIEPATYPHI.
CpaBHeHHE pa3IUYHBIX CIIOCOOOB U3MEPEHUS U
IIKaJl TeMIeparypsl. HaOmronenre u o0ObsiCHEHUE
OIIBITOB, JICMOHCTPHUPYIOIINUX H3MECHEHUE
BHYTpPEHHEH YHEPTHH TeJa B PE3yJIbTaTe
TeruIonepe1adi U paboThl BHEITHUX CHIL
HabGmronenue u 00bsICHEHHE ONBLITOB,
00CyXJIeHUE MPAKTHYECKUX CUTYAIIHH,
JEMOHCTPHUPYIOIIUX PA3JINIHBIC BUJIBI
TEIUIONEPeIauu: TeIJIOMPOBOHOCT,
KOHBEKIIUIO, U3y4eHue. MccnenoBanue siBICHUS



https://m.edsoo.ru/7f4181ce

TEII000MEHa IPY CMEIIMBAHUN XOJIOJHOW U
ropsiueid Boabl. HaOnroneHue ycTaHOBICHUS
TEIJIOBOI'O PAaBHOBECHUS MEX]Ly ropsyeil u
X0J01HOM Boaoi. Onpenenenue (M3MepeHue)
KOJIMYECTBA TEIUIOTHI, IOJYYEHHOI'O BOJOU MpHU
TEII000MEHE C HarpeThiM METAUTHYECKUM
uunuHapoM. Onpenenenue (M3MEpeHne)
YAEIbHOW TEIUIOEMKOCTH BelllecTBa. Pemenue
3aJ1a4, CBA3aHHbBIX C BBIYMCICHUEM KOJIUYECTBA
TEIUIOTHI U TETNTIOEMKOCTH TIPU TETJIOOOMEHE.
AHann3 cuTyalui MpakTHIECKOro
WCII0JIb30BaHUS TEINIOBBIX CBOMCTB BEILIECTB U
MaTrepualoB, HaIlpUMEp, B LEISIX
SHEProcOepeKEeHUs: TEIION30JIALINS,
sHEprocOeperaronIrue KPhIIi,
TEPMOAKKYMYJISTOPHI U T. 1. Habmonenue
SIBJICHUHN MCIIapEHUs U KOHJICHCAIIUH.
Hccnenoanue npoiecca uCHapeHus pa3inyHbIX
xuakocreid. OObsCHEHUE SBIICHUN UCTIAPEHUS U
KOH/JIEHCAallU! Ha OCHOBE aTOMHO-MOJIEKYJIIPHOTO
yuenus. HabGmronenue u o0bsicHEHUE mpoiiecca
KHUIIEHUS, B TOM YHCJIE 3aBUCUMOCTH
TEeMIIepaTypbl KUIIEHUS OT JaBJICHUSI.
Omnpenenenue (M3MEPEHNE) OTHOCUTEIbHON
BJI&KHOCTH Bo3ayxa. Habmonenue mpouecca
IUJIaBJIEHUS KPUCTAJIIMUECKOTO BEIIECTBA,
Hanpumep, Jpaa. CpaBHEHHE IPOLIECCOB
IJIABJICHUSI KPUCTAJUIMYECKUX TEJ U pa3MATYCHUS
IIpH HarpeBaHuu amop¢HbIX Ten. Onpenenenue
(u3MepeHue) yaenbHON TeIOThI MIaBICHUS




nbaa. OObsICHEHUE SABIICHH TUTABJICHUS U
KPUCTAJJIN3alM1 HA OCHOBE aTOMHO-
MOJIEKYJISIpPHOTO y4eHus. Pemenue 3anay,
CBSI3aHHBIX C BBIUUCICHUEM KOJINYECTBA TEIUIOTHI
B IIpoLieccax TEIUIONEPEauy MIPpH ILUIABJICHUN U
KPUCTAJIJIN3aLUH, UCIIAPEHUHU U KOHICHCALIH.
AHanu3 cuTyauui NpakTHYECKOro MPUMEHEHUS
SIBJICHUH TUIABJICHUS U KPUCTAILIIN3ALINH,
HalpuMep, MOJIyYEHNUE CBEPXUYHUCTBIX
MaTepHalloB, COJIEBasl rpeika U Ap. AHanu3
paboThI 1 00BSICHEHUE IPUHIINTIA TEHCTBUS
TEIUIOBOrO ABUraress. Beruncienue koimyecTsa
TEIUIOTHI, BBIAEISAIOUIETOCS IPU CTOPaHNUN
pa3nu4HbIX BUOB TorumBa, u KIIJI neurarens.
OOcyXIeHNE IKOJIIOTHUECKHUX MTOCTIECTBUI
WCIIOJIb30BAaHHUs IBUTATEIEH BHYTPEHHETO
CropaHusl, TEIUIOBBIX U THIPOIJIEKTPOCTAaHIUH.

Hroro no pazneny 28

Paznen 2. DiekTpuyeckne u MATHUTHBIE SIBJICHUSI




2.1

DNeKTpUUECKUE 3apsiabl.
3apsoKeHHBIE Tea U UX
B3aWMO/ICHCTBUE

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

HaGuroieHre 1 mpoBeIeHHUE OTBITOB 10
AJIEKTPU3ALMU TEJ IPU COTPUKOCHOBEHUHU U
unayknuei. Habmonenue u o0bsacHeHne
B3aUMOJICHCTBHUS OJHOUMEHHO U PA3HOUMEHHO
3apsoKeHHBIX Tell. OObsICHEHUE TPUHITUIIA
nencTBus daekTpockona. OObsICHEHUE SABICHUT
AJIEKTPU3ALIMU ITPU COMIPUKOCHOBEHHUH TEI U
MHIYKIHEH C UCIIOJIB30BAHUEM 3HAaHUH O
HOCHUTEJISIX JIEKTPUUYECKUX 3aPsI0B B BELIECTBE.
Pacno3naBanue v 00bICHEHUE SIBICHUN
AJIEKTPU3ALMH B TIOBCETHEBHOM JKU3HHU.
HaGmronenue u 00bsICHEHHE ONBITOB,
WUTIOCTPUPYIOIINX 3aKOH COXPaHECHHUS
AIEKTPUYECKOTO 3apsiaa. HabmroaeHue onbIToB
10 MOAEITUPOBAHUIO CUIIOBBIX JIMHUHI
aneKTpudeckoro nois. McciaenoBanue necTBust
AJIEKTPUYECKOTO TOJISI HA MPOBOJIHUKHU U
JTUDJICKTPUKHU

2.2

ITocTosiHHBIN
ANEKTPUYECKUNA TOK

20

bubnnorexa [JOK
https://m.edsoo.ru/7f4181ce

HabGmronenue pa3audyHbIX BUIOB JACHCTBUS
ANEKTPUYECKOTO TOKa M OOHAPYKEHUE ITHX
BUJIOB JCUCTBHUSA B IIOBCEIHEBHOM KU3HMU.
HaburoieHre BO3HUKHOBEHUS Ta30BOTO pa3psiia
1 2JIEKTPUIECKOTO TOKA B KuaKoCTH COOpKa 1
WCIIBITAHUE DJIEKTPUYECKOU 1ENMU MOCTOSHHOTO
Toka. I3mMepeHune Cuiibl TOKa aMIepMeTPOM.
N3MepeHue 2J1eKTPUYeCKOro HarpsKeHUs
BosibT™METpOM. [IpoBeeHNE U 0OBsICHEHNE
OMBITOB, IECMOHCTPUPYIOIINX 3aBUCUMOCTh
3JIEKTPUYECKOTO CONMPOTUBIICHUS TPOBOJHUKA OT



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

€ro JUIMHBI, IJIOIIAN OTIEPEYHOr0 CEYEHHUS U
Marepuana. MccnegoBanne 3aBUCUMOCTH CHIIBI
TOKa, IPOTEKAIOIIETO YEPE3 PEIUCTOP, OT
CONPOTHUBJICHUSI PE3UCTOPA U HAINPSKCHUS HA
pesucrope. [IpoBepka npaBuia CIOKEHUS
HanpsHKEHUN MPU MOCIEI0BATEIbHOM
COEAMHEHHH IBYX pe3uctopoB. [IpoBepka
MpaBuia Ui CHJIbI TOKA MPU NapajuieIbHOM
COCJIMHEHHUH PE3UCTOPOB. AHAIN3 CUTYaIIHI
MOCIEA0BATEIBHOr0 U NapajlieIbHOTO
COEAMHEHHS TPOBOJHUKOB B JOMAIITHUX
AJIEKTPUYECKUX ceTsX. Pemenue 3anad ¢
ucrnoib3oBanueM 3akoHa Oma u popmyn pacuéra
3JIEKTPUYECKOTO CONPOTUBIICHUS TTPU
MOCIEA0BATEIBHOM U NapaJIeIbHOM
COCIMHEHHUH MPOBOAHUKOB. OmipeesieHne
PpabOTHI AIEKTPUIECKOTO TOKA, IPOTECKAIOIIETO
yepe3 pe3uctop. OnpeneneHne MOIHOCTH
3JIEKTPUYECKOIO TOKA, BBIACIISIEMON HA
pesucrope. McciaegoBanue 3aBUCUMOCTH CHITbI
TOKA Yepe3 JIaMIIOUKy OT HalpsbKeHUs Ha Heil.
Onpenenenue KIIJI narpesarens. MccinenoBanue
peoOpa3oBaHus YHEPTUH MPU MOIBEME Ipy3a
anekTpoasurareneMm. OObSICHEHHE YCTPOWCTBA U
MPUHIMIA AEHCTBUSA JOMAITHUX
AJIEKTpOHArpeBaTebHbIX TPUOOPOB.
OOBsicHeHNE IPUYUH KOPOTKOTO 3aMBIKAHUS U
MPUHIIMIA AEHCTBUS MIJIABKUX MTPEIOXPAHUTENCH.
Pemenne 3a7a4 ¢ mcnoab30BaHUEM 3aKOHA
Jxoyna—Jlenna
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MaruuTHsle SIBICHUS

1.5

bubmnorexa [JOK
https://m.edsoo.ru/7f4181ce

HccnenoBanne MarHUTHOTO B3aUMOIEVCTBUS
MMOCTOSIHHBIX MarHUTOB. M3yueHre MarHuTHOTO
I10JIsI IOCTOSIHHBIX MarHUTOB P UX
o0BbeMHEeHUH U pasnenenuu. Mccnenoanue
MarHuTHOTO B3aUMOJIEUCTBUS TOCTOSIHHBIX
MarHuToB. M3yueHne MaruHuTHOro moJjst
MTOCTOSIHHBIX MAarHUTOB MPU UX OOBEIUHEHUHU U
pazaenenuu. [IpoBeieHrE ONBITOB MO
BU3YyaJM3alUH [OJIS MOCTOSHHBIX MATHUTOB.
N3ydeHnue siBieHUST HAMarHUYMBAHUS BEILIECTBA.
HccenenoBanue neicTBUS MIIEKTPUYECKOTO TOKA
Ha MarHUTHYIO CTpeliky. [IpoBeaeHue onsIToB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTD CHJIBI
B3aUMOJICHCTBUS KaTYIIKA C TOKOM U MarHuTa OT
CHUJIbI M HAIIPABJICHHS TOKA B KaTylIke. AHaIu3
CUTYaIMI MPAaKTUIECKOTO TPUMEHEHUS
JJIEKTPOMArHUTOB (B OBITOBBIX TEXHUICCKUX
YCTPOUCTBaX, MPOMBIIIUICHHOCTH, MEJTUIINHE).
N3ydenue neicTBus MAarHUTHOTO TOJISL HA
MIPOBOJIHUK C TOKOM. M3yueHue nencTBus
anektpoasurarens. Mamepenue KIT/]
3JEKTPOJIBUTATEIbHON YCTAHOBKHU.
Pacno3naBanue n aHanu3 pa3aInyHbIX
IIPUMEHEHUH AJIEKTpOIBUraTelel (TpaHCIOPT,
OBITOBBIC YCTPOICTBA U JIp.)

24

DIIeKTpOMarHuTHas
WHAYKLIHS

bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce

OnbITH IO HCCIICAOBAHUIO ABJICHUA
SHGKTpOMaFHHTHOﬁ HHAYKOHUU: UCCIICJOBAHUC
U3MEHEHUHN 3HAYCHUS U HaIIpaBJICHUA
HHAYKIOUOHHOI'O TOKa



https://m.edsoo.ru/7f4181ce
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Hroro no pazneny
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OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

68
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9 KJIACC

KoanuecTBo 4acoB

Ko
HT
IIpa
po DJIeKTPOHHBIE
HaumeHoBaHue KTH
Ne b (un¢posbie) OcHOBHBIE BU/BI AeSITSJIbHOCTH
pa3aenoB U TeEM Bcer YecK
n/n H oOpa3oBaTe/ibHbIE 00y4YaIIHUXCHA
NPorpamMmbl 0 ne
bIe pecypcehbl
pabo
pa
ThI
00
ThI
Pa3pen 1. Mexannueckue siBJICHUSA
AHanu3 1 00CyXIeHHUEe Pa3IMYHBIX IPUMEPOB
MEXaHMYECKOTo ABIkeHus. O0cyxeHne
TPaHUL] IPUMEHUMOCTH MOJEIHN
«MaTepuanbHas Toukay. Onucanue
MEXaHUYECKOTO JBMKEHUS PA3IMYHBIMHU
cniocobamu (ypaBHEHUE, Ta0HIA, TpaduK).
AHanuM3 )XU3HEHHBIX CUTYyaIui, B KOTOPBIX
Mexanunueckoe
Bbu6mmoreka [IOK IIPOSIBIISIETCS. OTHOCUTEIIBHOCTh MEXAHUYECKOTO
1.1 JBUKCHHE U CTIOCOOBI 10 0 1

€ro OIIMCaHHuA

https://m.edsoo.ru/7f41a4a6

nBkennd. HaOmronenmne MeXaHU4eECKOTo
JIBUKCHHMS T€J1a OTHOCUTEIBHO Pa3HBIX TEJ
orcuéra. CpaBHEHHE TyTEH U TPaCKTOPUIL
JIBMOKEHHUS OJHOI'O M TOTO K€ TeJla
OTHOCHUTEIILHO Pa3HBIX TeJ OTCUéTa. AHAIU3
tekcra ["anuiest 00 OTHOCHTENIHLHOCTH
JABUXXCHUA, BBIIIOJTHECHUEC 3a[[aHI/H>'I 110 TeKCTy
(cmbicoBoe uteHue). OnpeneneHue cpeaHeit



https://m.edsoo.ru/7f41a4a6

CKOPOCTH CKOJILKCHHSI OpPYCKa WJTH IBHKCHUS
IapuKa o HaKJIOHHOM IJIOCKOCTH. AHAJIU3 U
00CyX/IeHue CII0COO0B MPUOIMHKEHHOTO
ONpeIeJICHUsI MTHOBEHHON CKOPOCTH.
OrnpezeneHne CKOPOCTH PABHOMEPHOT'O
JIBUXKEHHS (IIapUKa B KUAKOCTU, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOWIISA U T. 11.).
Ornpenenenue myTu, IPOUIEHHOTO 32 JaHHBIN
MIPOMEKYTOK BPEMEHH, U CKOPOCTHU TeJja 1Mo
rpaduKy 3aBUCHMOCTH ITyTH PaBHOMEPHOTO
JIBIDKEHUS OT BpeMeHu. O0Cyx)aeHune
BO3MOJXKHBIX MIPUHIIUIIOB ACHCTBHSI PUOOPOB,
U3MEPSIOLIUX CKOPOCTH (CIIUIOMETPOB).
Brluncnenue nyti U CKOpOCTH NpH
PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JABUKEHUHU
tena. OnpeneneHue NponIeHHOro MyTH U
YCKOPEHUS JIBMKCHUS TeJa 10 rpaduxy
3aBUCHUMOCTH CKOPOCTH PaBHOYCKOPEHHOT'O
MPSIMOJIMHEMHOTO JIBHXKEHHS TeJla OT BPEMEHH.
[IpoBepka runoTessl: eciu npu
PaBHOYCKOPEHHOM JIBI>KEHUU 0€3 HayallbHOMN
CKOPOCTH ITyTH OTHOCATCS KaK psiJl HEUETHBIX
YHUCEN, TO COOTBETCTBYIOIIHNE POMEKYTKHU
BpEMEHU OJANMHAKOBEI. OnpeiesieHue yCKOPEHUS
TeJa MpU PAaBHOYCKOPEHHOM JIBHIKEHHH 110
HAaKJIOHHOM M1ockocTu. M3MepeHue neproia u
Y4acTOTHI OOpAICHUS TeJa 10 OKPYKHOCTH.
OrnpeneneHne CKOPOCTH PABHOMEPHOI'O
JBUKEHHUS TeJla IO OKpYKHOCTU. Pemienne
3a/1a4 Ha ONpeelIeHUe KUHEMAaTUUECKUX




XapaKTEPUCTUK MEXaHUYECKOTO JBUKEHUS
pa3ynuHbIX BUOB. Pacnio3HaBanue u
npUOIMKEHHOE ONMCAHKUE Pa3IMUHbIX BUOB
MEXAHUYECKOT0 IBUKEHUS B IPUPOJIE U
TEXHUKE (Ha mpuMepax cBOOOIHO MaaroluxX
TeJ1, IBUKEHUS KUBOTHBIX, HEOECHBIX Tell,
TPAHCIIOPTHBIX CPEJICTB U JIp.).

1.2

B3aumonelictBue Tei

20

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

POI,

Habmonenue u 00Cyx1eHHE OTBITOB C
JBUKEHUEM TeJla IPU YMEHbILICHUH BIIUSHUS
JIPYTUX TeJl, IPEMsITCTBYIOUIUX JIBUKEHHUIO.
Amnanu3s tekcra 'anmnes ¢ onucanuem
MBICJIEHHOT'O 9KCIIEpUMEHTA,
000CHOBBIBAIOIIIETO 3aKOH UHEPIUH;
BBHITIOJIHEHHE 3aJaHUH 110 TEKCTY (CMBICIIOBOE
yrenue). O6cykIeHne BO3SMOXKHOCTH
BBITIOJIHEHHS 3aKOHA MHEPLUHH B PA3JIUYHBIX
cuctemax orcuéra. Habmonenue u oocyxaenue
MEXaHUYECKUX SBJICHUM, TPOUCXOISIINX B
cucteMme oTcuéra «Tenexkay npu e€
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUHU
OTHOCHUTEJIbHO KabuHeTa pu3uku. JleiicTBus ¢
BEKTOpPaMU CHJI: BBITIOJIHEHUE 3aIaHUM 110
CJIO’KEHUIO Y BBIYMTAHUIO BEKTOPOB.
HaGuroienne w/vimm mpoBeIeHUE OMBITOB,
JEMOHCTPHUPYIOLIUX 3aBUCUMOCTb YCKOPEHUS
TeJa OT NPUJIOKEHHON K HEMY CUJIbl U MacChl
Tena. AHaIu3 U 0OBSICHEHHE SIBIIEHUH C
MCIIOJIb30BaHUEM BTOPOTO 3akoHa HbroToHa.
Pemenue 3aga4 ¢ MCNOJIL30BaHUEM BTOPOTO



https://m.edsoo.ru/7f41a4a6

3akoHa Hpl0TOHA U npaBuIia CI0XKEHUS CUIL.
Omnpenenenue KECTKOCTU NPYKUHBL. AHAIN3
CUTYallHii, B KOTOPHIX HAOIIIOAIOTCS YIIPYTHE
nedopmaruu, 1 uX 00ObSICHEHHUE C
UCIIONIb30BaHueEM 3akoHa ['yka. Pemenue 3agau
C HCMOJb30BaHNeM 3aKoHa ['yka.
HccnenoBanme 3aBUCUMOCTH CHJIBI TPEHHS
CKOJIBKEHUS OT CHIIBl HOPMAJIBHOTO JIaBJICHHUSI.
OO0cyx1eHne pe3ynbTaTOB UCCIICIOBAHUS.
Onpenenenne ko3P uureHTa TpeHus
CKOJIbXKEHUS. MI3MepeHne CHITbI TPEHUS TIOKOSL.
Pemenue 3a1ay ¢ ucnosb3oBaHueM (HOpMYIIbI
JUTSL CUJIBI TPEHUS CKOJIbKEHHUs. AHAIIN3
JBUKEHUS T€J TOJBKO MO JEHCTBUEM CHUITBI
TSKECTU — cBoOOHOTO nageHus. OO0bICHEHNE
HE3aBUCHMOCTH YCKOPEHUSI CBOOOIHOTO
nasieHus OT Macchl Tena. ONeHKa BEeTHINHBI
CUJIBI TATOTEHUS, IEUCTBYIOIIEH MEXY ABYMS
Tenamu (I pa3HbIX Macc). AHAIU3 IBUXKCHUS
HEOECHBIX TeJ MO/ JEHCTBUEM CUJIbI TATOTEHUS
(c UCTIONIb30BaHUEM JIOTIOIHUTEIBHBIX
UCTOYHUKOB MHpopMaiun). Perenne 3anad ¢
HCIIOJIb30BaHUEM 3aKOHA BCEMHUPHOTO
TATOTEHUS U POPMYJIBI TSl pacuéTa CHIIbI
TSOKECTH. AHAIM3 OPUTHHAIBHOTO TEKCTA,
OTIHCHIBAIOIIETO MPOSIBIICHUS 3aKOHA
BCEMHUPHOTO TATOTEHUS; BBIMIOJTHCHHUE 33aJaHUI
1o TEKCTy (cMbIciioBoe uTeHue). Habmronenue u
00Cy’KIeHHE OIBITOB M0 U3MEHEHUIO Beca Tea
IPU YCKOPEHHOM JIBUYKEHUH. AHAIN3 YCIOBUIMA




BO3HUKHOBEHHSI HEBECOMOCTH U MEPErPY3KH.
Pemenne 3ana4d Ha onpeieneHue Beca Tena B
pa3IMYHBIX YCIOBUSIX. AHAIU3 CUJI,
JEUCTBYIOILUX Ha TEJI0, IIOKOSAILEECs Ha OIOpE.
OrnpezeneHne HEHTPa TAKECTH PATUUHBIX Tell

1.3

3aKOHEBI COXpaHCHUA

10

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

POII,

HabGmonenue u 06cyxaeHUE OIBITOB,
JEMOHCTPUPYIOIUX MIepeaady UMITYJIbCa IIPU
B3211/IMOI[61710TBI/II/I TCJI, 3aKOH COXPaHCHUA
UMITyJIbCa MpU aOCONIOTHO YIIPYTOM U
HEYNpPyroM B3aUMOJECHCTBUHU TeJ. AHAIIN3
CUTYAaILMi B OKPYKAIOILIEH KU3HU C
MCII0JIb30BAaHUEM 3aKOHA COXPAHEHUs
uMITyJbCca. Pacnio3HaBaHue siBIeHUS
PCAKTUBHOI'O ABMIKCHUA B IIPUPOAC U TCXHUKCE.
[IpumeHeHne 3aKk0Ha COXpAHEHU UMITYJIbCA
JUIs1 pacy€Ta pe3ybTaToB B3aUMOAECHCTBUS TEN
(Ha mpuMepax HEyNpPyroro B3auMOAEHCTBHUS,
YIOPYroro HEHTPAIbHOIO B3aUMOACHCTBUS ABYX
OJIMHAKOBBIX T€J, OJHO U3 KOTOPBIX
HENOJIBUXKHO). Pemienue 3aqau ¢
MCII0JIb30BAaHUEM 3aKOHA COXPAHEHUs
ummynbca. Onpenenenne padoThl CHITBI
YIPYTrOCTH IIPU OIABEME Ipy3a C
HCIIOJIB30BaHHUEM HECIIOABUXHOI'O 1
MOJIBUKHOTO 0J10KOB. M3MepeHre MOIIHOCTH.
N3mepenrie NOTeHIUAbHON SHEPTUHU YIIPYTO
nedhopMUpOBaHHOM npykuHbL. M3MepeHue
KMHETUYECKOM SHEPIyH TeJla M0 JIMHE
TOPMO3HOT'O MYTU. DKCIEPUMEHTAIBHOE



https://m.edsoo.ru/7f41a4a6

CpaBHEHUE W3MEHEHUS MMOTCHIIMAIBHON U
KMHETUYECKON YHEPTHUM Tesa P JABUKEHHUH 110
HAKJIOHHOM INIOCKOCTU. DKCIIEpUMEHTANIbHAS
MpOBEpKa 3aKOHA COXPAHEHUSI MEXaHUYECKOU
SHEPIHH MPU CBOOOTHOM IaJICHUH.
[IprMmeHeHre 3aKOHa COXpaHEHUS
MEXaHUYECKOW SHEPTUU ISl pacyéra
MOTEHLMAIBHON U KUHETUYECKOM SHEPTUM Tea.
Pemenne 3ama4d ¢ MCIOIb30BaHUEM 3aKOHA
COXPAHEHUS MEXAHUYECKOUN SHEPTHH.
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Pa3gen 2. MexaHnuecKHne KOJ€0aHUA U BOJTHBI




2.1

Mexannueckue
KoJIeOaHus

bubnnorexa [JOK
https://m.edsoo.ru/7f41a4a6

HaGronenne xoe0anuii moj NeHCTBUEM CHUT
TSKECTH U YIIPYTOCTU U OOHApYKEHHE
01I00HBIX KOJIeOaHU B OKPYKAIOIIEM MUDE.
AHanu3 xosiebaHui rpy3a Ha HUTH U Ha
npyxune. OnpeneneHne 4acToThl KojaeOaHui
MaTEeMaTHYECKOT0 U MPY>KUHHOTO MAasiTHUKOB.
Hab6nronenue n 00bsICHEHUE SIBJICHUS
pe3onanca. MccnegoBanue 3aBUCUMOCTH
nepuoja KojaeObaHuil OIBEIIICHHOTO K HUTH
rpy3a ot JuInHbl HUTH. [IpoBepka
HE3aBHCUMOCTH IIePHOJIa KOJICOaHUIt rpy3a,
MOJIBELICHHOTO K JICHTE, OT MacChl rpy3a.
Habmonenue u o6CcyxaeHne OmnbITOB,
JEMOHCTPHUPYIOIIMX 3aBUCUMOCTb IEPHOJIa
KoJieO0aHUH MPY>KUHHOTO MAasITHIKA OT MacChl
rpy3a U )KECTKOCTH MPYyKUHEL. [IpuMeHeHHe
MaTEeMaTHYECKOTO U MPY>KUHHOTO MasITHUKOB B
KauecTBE MOJIEJICH JIJIsl ONUCcCaHus KoJIeOaHuil B
OKpy>Karomiem mupe. Pemenue 3amauy,
CBSI3aHHBIX C BBIUMCIICHUEM WUITU OLEHKOMN
4acToThlI (Ieproja) konebanuii 3mepenue
YCKOpEeHUs: CBOOOTHOTO NaIeHUS

2.2

MexaHn4ecKue BOJHBI.
3ByK

bubnnoreka [JOK
https://m.edsoo.ru/7f41a4a6

OO6napy>keHre U aHaJTu3 BOJIHOBBIX SIBJICHUI B
OKpyKatomieMm mupe. HaGmonenue
pacIpoCTpaHCHHS TPOIOJIBHBIX H MOTIEPEYHBIX
BOJIH (Ha MOZENN) U OOHapy)KEHUE
AQHAJIOTUYHBIX BUJIOB BOJIH B TIpUpPOJE (3BYK,
BOJIHBI Ha BOjie). BbIunciieHne UTMHBI BOJIHBI U
CKOPOCTH PaclpOCTPaHEHUS 3BYKOBBIX BOJIH.



https://m.edsoo.ru/7f41a4a6
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DKCIEepUMEHTAIBHOE OMPEICIICHUE TPAHMI]
YACTOTHI CIIBIITUMBIX 3BYKOBBIX KOJICOAHUH.
HaGmronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT
4acTOTHI (B TOM YHCIIE, C UCIIOIb30BAHUEM
MY3BIKaJIbHBIX HHCTpYMeHTOB). Habmtonenue u
00BsICHEHUE SIBJIICHUS aKyCTHUYECKOTO
pe3oHaHca. AHAU3 OPUTHHAIIBHOTO TEKCTAa,
HOCBSIIEHHOTO UCIOIb30BaHUIO 3ByKa (MK
VIIBTPa3ByKa) B TEXHUKE (IXOJIOKAIH,
YIBTPa3BYK B MEJIULIMHE U JIP.); BHITOJTHECHUE
3a/IaHU O TEKCTY (CMBICIIOBOE YTCHHE)
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Pa3nes 3. DjieKTpOMAarHUTHOE TOJ1€ ¥ 3J1eKTPOMATHUTHbIE BOJIHBI




3.1

DNEeKTPOMArHuTHOE T0JIe
1 DJICKTPOMArHUuTHBIC
BOJIHBI

bubnnoreka [JOK
https://m.edsoo.ru/7f41a4a6

POII,

[TocTpoenwne paccykaeHn, 000CHOBBIBAIOIINX
B3aUMOCBSI3b JIEKTPUUECKOTO U MATHUTHOTO
MOJIeH. DKCIIEPUMEHTAIbHOE U3yUYE€HHUE CBOWCTB
3JIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIE C
MTOMOIIbI0 MOOMJILHOTO TennedoHa). AHAIU3
PEHTT€HOBCKUX CHUMKOB YEJIOBEYECKOTO
opranuszma. AHaJIU3 TEKCTOB, OMMMCHIBAOIINX
MPOSIBIICHUS 3JIEKTPOMArHUTHOTO U3ITYyICHUS B
MIPHUPOJIC: KUBBIC OPTAHU3MBI, U3ITyUCHUS
HEOECHBIX TeJl (CMBICJIOBOE YTEHUE).
Pacnio3naBaHue 1 aHanu3 pa3aInyHbIX
PUMEHEHUN 3JIEKTPOMArHUTHBIX BOJIH B
TexHHKe. M3ydeHne BOJTHOBBIX CBOMCTB CBETA.
Pemenue 3amau ¢ ucnonb3oBanueM Gopmyt st
CKOPOCTH 3JICKTPOMArHUTHBIX BOJIH, JJINHBI
BOJIHBI M YaCTOTHI CBETA

Hroro no pazneny

Pa3gen 4. CBeToBbI€ ABJICHUSA

4.1

3aKOHEBI
pactipocTpaHeHUs CBETa

bubmnorexa [JOK
https://m.edsoo.ru/7f41a4a6

POII,

HabmroneHue oneIToB, JEMOHCTPUPYIOIIUX
SBJICHUE TPSAMOJIMHEHHOTO PaclpoOCTPaHEHUS
cBeTa (BOBHUKHOBEHME TE€HU U MOJIYTEHH), U UX
MHTEPIIPETALNS C UCTIOJIb30BAaHUEM ITOHATUS
cBeTOBOTrO Jy4ya. O0BsiCHEHUE U
MO/IEJIMPOBAHUE COITHEYHOT'O U JIyHHOTO
3atMeHui. MccnenoBanue 3aBUCUMOCTH yria
OTpa’KeHHs CBETOBOI'O JIy4ya OT yIJjia MaJeHHUs.
N3yuenue cBOCTB N300paKeHUS B INIOCKOM
3epkaie. HaGmoienne u o0bsiCHEHUE ONBITOB



https://m.edsoo.ru/7f41a4a6
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10 TTOJTYYCHUIO U300paKEHUI B BOTHYTOM H
BBIIYKJIOM 3epkasiax. HaGmonenue u
00BSICHEHHUE OIBITOB 10 MPEJIOMJICHUIO CBETA
Ha rpaHulIe Pa3IMYHBIX CPEJl, B TOM YHUCTIE
OMBITOB C MTOJIHBIM BHYTPEHHUM OTPAXKEHUEM.
HccnepoBanue 3aBUCUMOCTH yTJia
MPEJIOMJICHUS OT YTJIa MaJIeHUs CBETOBOIO JTyua
Ha TPaHHUIIe «BO3IyX—CTeKJIO». Pacnio3naBanue
SBJICHUI OTpaXKCHUS U TIPEIIOMIJICHHS CBETa B
IIOBCEIHEBHOM KU3HNA. AHAIN3 U 00BICHEHUE
SIBJICHHS OTITUYECKOT0 MHUpaka. PereHue 3amaq
C UCIIOJIb30BAHUEM 3aKOHOB OTPaKEHUS U
MpEJIOMJICHUS CBETA

4.2

JIMH3BI ¥ ONITUYECKHE
MIPUOOPHI

bubnnoreka [JOK
https://m.edsoo.ru/7f41a4a6

[omyuyenne n300pakeHH ¢ TOMOIIBIO
coOMparoIei U pacCEUBAIOIIEH JTNH3.
Omnpenenenne POKYyCHOTO PacCTOSTHUS U
ONTUYECKOU CUITBI COOMPAIOIIEH JTHH3BL.
AHanu3 ycTpoicTBa ¥ MPUHLIMIA TEHCTBUS
HEKOTOPBIX ONTUYECKUX MPHUOOPOB:
doroanmnapara, MUKPOCKOIA, TEIECKOIIA.
W3ydeHue Mosieiu ri1a3a Kak ONTHYECKOM
cucTembl. AHaNIU3 ABJIEHUHN OJU30PYKOCTH U
JATbHO30PKOCTH, MPUHIIMIIA JEHCTBUSI OYKOB

4.3

Pasnoxenue Gemoro
CBETa B CICKTP

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

Habmonenune pasznoxenus 6eJI0ro CBeTa B
cnektp. Habmonenne u 00bSICHEHHE OTIBITOB 110
MOJIYYCHHIO OETIOr0 CBETA MPH CII0KEHUH CBETA
pa3ubix nBeToB. [IpoBenenue u oObsicHEHNE
OTIBITOB 110 BOCIIPHUATHIO I[BETA IPEMETOB IPH
UX HaOJIOIEHUH Yepe3 BETOBbIC (PUIBTPHI



https://m.edsoo.ru/7f41a4a6
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(LIBETHBIE OYKH)

Wroro no pazneny
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Pasznen 5. KsanroBble ABJIeHUA

5.1

Hcnyckanue u
IOTJIOLIEHUE CBETA
aTOMOM

bubnnoreka [JOK
https://m.edsoo.ru/7f41a4a6

Ob6cyxnenune nienu onbiToB Pesepdopaa no
UCCJIEJOBAaHUIO aTOMOB, BBIJBH)KEHHUE THIIOTE3
0 BO3MOXHBIX p€3yJIbTaTax OIbITOB B
3aBUCHUMOCTH OT IIPEIO0JIAaraéMoro CTPOSHUS
aTOMOB, ()OPMYJIMPOBAHUE BHIBOJIOB U3
pe3yabTaToB onbITOB. OOCYKICHHE
IIPOTUBOPEYMI INIAHETAPHOM MOJEIN aTOMa U
OCHOBaHMU 111 runore3bl bopa o
CTALlMOHAPHBIX OPOUTAX NEKTPOHOB.
HaburoieHne CrulomHbIX U JIMHEHYaThIX
CIEKTPOB M3JIyYEHUs PA3JINYHBIX BEILECTB.
OObsicHEHNE TMHEWYATBIX CIIEKTPOB U3ITYUEHUS

5.2

CtpoeHue aTOMHOTO
sapa

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

POIII,

OO0cyx1IeHre BO3MOKHBIX TUIIOTE3 O MOJIEIISX
cTpoeHus sapa. OnpeneneHue cocTasa siiep no
3aJIaHHBIM MaCCOBBIM U 3aps0BBIM YHCIIaM H
TI0 TTOJIOKCHHIO B MIEPUOIUICCKON CUCTEME
9JIEMEHTOB. AHAJIN3 U3MEHEHUS COCTaBa sapa U
€ro TIOJIOKEHUS B TICPUOAMYECKON cHCTEME TIPH
0-paJiM0aKkTUBHOCTH. VccienoBaHue TPEKOB o
YaCTHII 110 TOTOBBIM (poTorpadusim.
OO6napy>keHre U U3MEpPEeHUe PaIualliOHHOTO
(oHA ¢ TOMOIIBIO T03UMETPA, OLIEHKA €T
WHTCHCHUBHOCTH. AHAITN3 OMOJIOTUIESCKIX
W3MEHEHUH, TPOUCXOIAIINX O] AEHCTBUEM
PaauoaKTUBHBIX M3IydeHHU!. Vcrionp3oBanue



https://m.edsoo.ru/7f41a4a6
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PaaAOaKTUBHBIX I/ISJIyT-IeHI/Iﬁ B MCIUIIUHE

Pemenue 3a1a4 ¢ UCMONb30BaHUEM 3aKOHOB
COXpaHEHHS MACCOBBIX U 3apsAI0OBBIX UMCEN Ha
ompeieJICHUE Pe3yJIbTaTOB AJIEPHBIX PEaKIINiA;
aHaJIN3 BO3MOKHOCTH WJIM HEBO3MOKHOCTH
bubnmoreka [JOK sanepHoi peakiuu. OIleHKa SHEPTHH CBSI3U sIIEP

53 SnepHsle pea 7 1 1
FICPHBIC peariuiit https://m.edsoo.ru/7f41a4a6 C MCIOJIb30BaHUEM (OpMYIIbl DHHINTEHHA.

OO6cyx1eHre NepCIeKTUB UCII0Ib30BAHUS
YIPaBIsEMOT0 TEPMOSIIEPHOTO CHHTE3A.
OO6cyx1eHrne TPEUMYIIECTB U HKOJIOTHYECKUX
npo0JieM, CBSI3aHHBIX C SACPHOUN SHEPreTUKOM

Hroro no pazneny 17

Pa3nea 6. IloBTopuTe1bHO-000011a101M I MOYJIb

Boinonnenue yueOHBIX 3a/1laHU#, TPEOYIOLTUX
JIEMOHCTPAIIMK KOMIIETEHTHOCTEMH,
XapaKTEePU3YIOLIUX €CTECTBEHHOHAYUYHYIO
IPAMOTHOCTB: — MPUMEHEHUS TTOJTYIEHHBIX
3HAHWUH JUISI HAYYHOTO OOBSICHEHUS (DU3MIECKHUX

SIBJICHUU B OKPY>KaIoWIeil Ipupoae, B
[ToBTOpenue u by PHPOAE,

6506 bubnmnoreka [JOK MOBCETHEBHOM KU3HU U BBISIBJICHUS
000011IeHIE CONEPIKaHMS
6.1 P 9 0 2 https://m.edsoo.ru/7f41a4a6 (U3HMYECKUX OCHOB PsiJia COBPEMEHHBIX
Kypca ¢pusuku 3a 7-9 .
POIII, TEXHOJIOTHil; — MPUMEHEHHUSI OCBOSHHBIX

KJ1acc .
9KCIIEPUMEHTAIBHBIX YMEHUHN AJIs

uccie1oBaHus (GU3NYECKUX SIBICHUH, B TOM
YUCJIC OJId ITPOBEPKHU I'MIIOTE3 U BBIABJICHUA
3aKOHOMEpHOCTEeH. Pemenue pacu€rHbIxX 3aaad4,
B TOM YHUCJIE IPEINONAraoIuX UCI0Ib30BAHNE
(bu3HYECKUX MOJIeIeil 1 OCHOBAHHBIX Ha



https://m.edsoo.ru/7f41a4a6
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COJIEp’)KaHUU Pa3JInYHBIX pa3JIeNioB Kypca
¢u3uky. BolnonHeHue u 3amuTa rpynnoBbIX
WIM UHIUBUAYAIbHBIX IPOEKTOB, CBA3aHHBIX C
coJiep>kaHueM Kypca (HU3HKH.

Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KouunyecTBO 4acoB DJIeKTPOHHBbIE
Buapl,

Ne uudgpoBbie

Tema ypoka Becer | Kourpoabusl | Ilpakruyecku ¢opmbI
n/n o0pa3oBaTe/bHbIE

0 e padoThl e padoThl KOHTPOJIA
pecypcsbl

Yro uzyuaet ¢pusuka. Hekotopsie

1 bu3MYeCKue TCPMHUHBI. 1 0 0
Habumroienus u OnbITHL.

Ou3nyecKue BEIUYUHBI.
H3mepenne pu3ndeckux BeITHYHH.

2 peitie ¢ 1 0 0 Tecr
ToyHOCTB U MOTPEUTHOCTH
WU3MEPEHUM.

3 ®u3nkKa U TEXHUKA. 1 0 0
Jlaboparopnas padota Ne 1 .
" PaTOpHai p Y CTHBINH

4 OrnpezenieHne 1EeHbI ACICHUS 1 0 1

orpoc
MU3MEPUTENTHHOTO UInHApa" P

5 Crpoenue BemiecTBa. MoJIeKyJIbI. | 0 0 bubnmnorexa [JOK Ycerubii
BpoyHOBCKOE NBUKEHUE. https://m.edsoo.ru/ff09fe0a | ompoc

6 JlaGopaTopHas pabora Ne2 | 0 1
"U3Mepenue pa3MepoB MaibIx Te".

7 Juddysus B razax, KUIKOCTIX U 1 0 0 YcerHbii
TBEPABIX TEIaxX orpoc
B3aumHoe nputsokeHue u

8 P 1 0 0
OTTaJIKUBAaHUE MOJIEKYIL.

9 ArperaTHble COCTOSIHMSI BELLIECTBA. | 0 0 bu6nuoreka LIOK T

. n . ecT
CaoiicTBa TBEPABIX TEI, )KUIAKOCTEH https://m.edsoo.ru/ff0a0378



https://m.edsoo.ru/ff09fe0a

" Ira3oB.

3auér no teme IlepBoHauanbHbIe

bu6mmoreka [IOK

10 TECT
CBEJICHUS O CTPOEHUU BEILECTBA. https://m.edsoo.ru/ff09f72a
MexaHnyeckoe ABUKEHUE. .

11 PaBHOMEpHOE U HEpAaBHOMEPHOE bubmorexa HOK ¥ eTHbiit

p p p https://m.edsoo.ru/ff0a05¢c6 | ompoc
JBUYKEHUE
12 Cxopoctb. EnMHHITBI CKOPOCTH bubmorexa HOK ¥ eHbilt
p -+ CAUTHIT p https://m.edsoo.ru/ff0a079¢ | ompoc
13 Pacuer iyt ¥ BpeMeHU ABUKECHUS bubmorexa HOK ¥ ettt
. P A https://m.edsoo.ru/ff0a0ae4 | ompoc
bubnuorexa [JOK YcerHbii
14 Nuepius.
pH https://m.edsoo.ru/ff0a0c10 | ompoc
15 BaaiMoneHcTBIe Tell bubnuorexa [JOK YcerHbii
A | https://m.edsoo.ru/ff0a013e | ompoc

16 Macca Tena. Enunuiisl Macchl. bu6mmorexa [IOK YcTHBIN
N3mepeHne Maccel Tena Ha Becax. https://m.edsoo.ru/ff0al23c | ompoc
JlabopaTtopnast padota Ne 3

17 "N3MepeHune Macchl Tena Ha
pBIYAXHBIX Becax'.

ILnoTHOCTH BEmiecTra. Bu6 10K
nonMoTeka

18 JlabopaTtopnast padora Ne 4
. patopHas p . T https://m.edsoo.ru/ff0a0fee
'"N3mepenue o6bEma Tema".

JlaGopaTtopHnast pabota Ne 5

19 "Ornpenenenne mioTHOCTH

TBEpAOro Tena'.
Pacuér maccel u 00bEMa Tena 1o
20 TUKTAHT

€Iro IJIOTHOCTH.



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a0fee

Pemenue 3azay mo remam

)1 "Mexannyeckoe IBHKeHuE", YcTHEBIN
"Macca Ten", "[1moTHOCTB ompoc
BerecTna'.

KonTpoabHas pabora no temam

” "Mexannyeckoe IBHKeHuE", KOHTPOJIbHA
"Macca ten", "IlnoTHOCTH s pabota
BerecTna'.

3 Cua. SBnenue tsarorenus. Cuia Ycrubii
TSOKECTU orpoc

YcrHbli

24 Cuna ynpyroctu. 3akoH ['yka.

orpoc
Bec tema. Enuaunes! cuibsl. CBs3b .
. . bubanorexa [IOK Vel

25 MEX]Ty CUIJION TSXKECTH U MACCOM
., https://m.edsoo.ru/ff0al778 | ompoc
Tena".

Cuna TspKecTH Ha IPYTUX IUTaHeTax. .
bubnuorexa [JOK YcerHbii

26 Du3nYECKUEe XapaKTePUCTUKU

https://m.edsoo.ru/ff0al502 | ompoc
IJIaHET
Hunamomertp. Jlaboparopuas

7 paborta Ne 6 «I'pamyupoBanue
IPYKUHBI U ©3MEPEHUE CUIT
JTMHAMOMETPOM."

CnoxeHue AByX CUI .
. . bubanorexa [IOK VYcTHbIl
28 HAIPAaBJIEHHBIX 0 OJHOM MPSAMOIl.
- https://m.edsoo.ru/ff0ala70 | ompoc
PaBHOpeicTBYIOAs CHIT
bubnnorexa [JOK Ycrubii
29 Cuna tpenus. Tpenue nokos.
https://m.edsoo.ru/ff0alb9¢c | ompoc
30 TpeHue B npUpoJIe U TEXHUKE. bubnuorexa [JOK



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

JlabopaTtopHnas padota Ne 7
«BpIsICHEHNE 3aBUCUMOCTHU CHJIBI
TPEHUS CKOJBXKEHUS OT IUIONIAN
COTIPUKOCHOBEHUS TN U
MPUKUMAIOIIEH CUJIbI'".

https://m.edsoo.ru/ff0alcc8

Pemenue 3amau o remaMm: «Bec

31 tenay, «I'paduueckoe bubnuorexa [JOK Yerubii
n300paxkerne cuiny, «CHITbD», https://m.edsoo.ru/ff0alde0 | ompoc
«PaBHOIEUCTBYIOIIAS CAIDY

1 Pemenue 3agau no reme KOHTPOJIbHA
"B3aumopeiictBue cun'. st pabota
KonTponbHas padora no temam:

«Bec temay, «I'paduueckoe

33 » Ipad TECT
n300paxeHue cuimy, «CHIb,
"PaBHonelicTByIOIIAs cut".

34 JaBnenue. EquHUIIBI JaBIICHUS. JUKTAHT

35 Crnoco0bl yMEHbIIIEHHS U bubinmoreka [IOK VYcrHbIH
YBEIUYCHUS NABICHUS https://m.edsoo.ru/ff0a20a6 | ompoc

36 Jlasnenne rasa bubmuoreka [JOK YcrabIi

' https://m.edsoo.ru/ff0a2376 | ompoc

37 [Tepenava naBieHust, KUIKOCTIMH bubnmnorexa [JOK YcerHbIi
u razamu. 3akoH Ilackans https://m.edsoo.ru/ff0a25b0 | ompoc
JlaBiieHue B )KHJIKOCTH U rase. .

38 Pacuér naBienus Ha THO U CTEHKH bubnnorexa [IOK Y eTHbi

https://m.edsoo.ru/ff0a2718 | ompoc
cocyza.
Kontponbnas pabota no teme
bubnuorexa [JOK KOHTpPOJIbHA
39 «JlaBlIeHUE B Y)KUJKOCTH U Ta3e.
https://m.edsoo.ru/ff0a2826 | s pabota

3akod ITackana»



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

40 CooBLAIOMIIEcs COCVILI bubmuoreka [JOK Ycrabiit
Harom A https://m.edsoo.ru/ff0a2970 | omnpoc
A1 Bec Bozmyxa. AtmochepHoe bubnnorexa [JOK Ycerubii
JIaBJICHUE https://m.edsoo.ru/ff0a2bSa | ompoc
4 H3mepenune atMocgepHOro bubnuorexa [JOK YcrHblit
nasienus. Oneit Toppuuemn https://m.edsoo.ru/ff0a2da8 | ompoc
43 Bapomerp-anepoun. AtmochepHoe bubnuorexa [JOK YcrHbli
JIABJICHHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4 ompoc
44 Manomertpsl. [lopuiaeBon YcerHbIi
JKUJIKOCTHBIN HACcOC OIpocC
45 CHbABANeCKIL TIhece bubnuorexa [JOK YcerHbii
P P https://m.edsoo.ru/ff0a3136 | ompoc
46 JleicTBUE KUAKOCTH U Ta3a Ha bu6mmoreka [{OK YcTHBIN
IIOIPYKEHHOE B HUX TEJNO. https://m.edsoo.ru/ff0a3276 | ompoc
bubnuorexa [JOK YcerHbii
47 3akoH Apxumerna.
p A https://m.edsoo.ru/ff0a2b5a | ompoc
JlabopaTtopHnas padot a Ne
43 8«OmnpeneneHre BHITATKUBAIOIICH bubamnorexa [JOK
CHUJIbI, ICVCTBYIOILEH Ha TENO, https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B KUJKOCTbH)»
bubnnorexa [JOK VYcrubii
49 [InaBanue tei.
HABAHHE Tel https://m.edsoo.ru/ff0a3a% | omnpoc
Pemenue 3anay no teme " .
YcrHblit
50 ApxumenoBa cuia. Y cI0BUS
" onpoc
IIaBaHus Ten'.
JlaGopaTopHas padora Ne 9
51 "BolsicHEHME YCI0BUH IIJIaBaHUS

TeJa B )KugkocTu"”



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3a96

5) [InaBanue cynos. bu6nuoreka [IOK YcerHbII
BosnyxomiaBanue. https://m.edsoo.ru/ff0a2fc4 | ompoc
Pemenue 3agau no remam:

53 «Apxumenona cuia. [lnaBanue Tein. bu6nuoreka LIOK YcrHbII
IInaBanue cynos. https://m.edsoo.ru/ff0a3654 | ompoc
BosznyxoruiaBanue.
3auér o Teme «JlaBnenue TBEPABIX

54 UII P TECT
TeJI, )KUJIKOCTEH U Ta30B»

55 Mexanunueckas padora. EquHuIisn bu6mmoreka [{OK YcTHBIN
paboThI https://m.edsoo.ru/ff0a3f82 | ompoc

bubnnorexa [JOK Ycerubii

56 MomHocTh. EMUHUIBI MOIIHOCTH

https://m.edsoo.ru/ff0a3{82 ompoc

57 [IpocTsie MexaHu3Mmbl. Peryar. YcerHbII
PaBHOBecue cun Ha ppryare OIIpocC

bubnnorexa [JOK VYcrubii

58 MOMEHT CHJIBI. 1

https://m.edsoo.ru/ff0a478e | ompoc
Poruaru B TexHuke, ObITY U

59 npupoe. JlaboparopHas pabora Ne
10 "BrpisicHeHue ycinoBui
paBHOBecHUs pblyara'.

60 biioku. "3on0toe npasuio” bubnuoreka [JOK
MEXaHUKHU. https://m.edsoo.ru/ff0a48a6
Pemenue 3agaud mo reme "YciaoBue

61 n AUKTAHT
paBHOBecHUs ppryara’.

YcTHBIN

62 LlenTtp TsKECTH TEINA.

onpoc
YcrHblit
63 VYcnoBus paBHOBECUS TEI.

orpoc



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

KoaddunmenT nonesznoro neicTeus
Mexanusma. Jlaboparopnast pabora

64 Ne 11 "Onpenenenune KIIJ[ npu 1 1
NOoABEME TeJa 110 HAKIIOHHOU
IIJIOCKOCTH .

bubnnorexa [IOK

65 [IpomexxyTounas arrecrauus. Tecrt. 1 0 hitps://m.c dsocI)_.[ru — TECT
Oneprus. [loreHnnansHas u

66 KMHETUYECKAs SHEPIHS. 1 0 bubinmoreka [IOK Ycrabii
IIpeBpalienue oHOro BUIA https://m.edsoo.ru/ff0a4252 | omnpoc
MEXaHUYECKOW SHEPTUHU B IPYTOM.

67 IToBTOpenue no teme: «Pabora. 1 0 bubimoreka [IOK Ycrabii
MoHoCTb. DHEprus" https://m.edsoo.ru/ff0a4360 | ompoc

68 [ToBTOpenue. Pabora ¢ TexkcTtamu 1o 1 0 bu6nuoreka [IOK Tect
teme "MexaHuueckoe IBUKeHue". https://m.edsoo.ru/ff0a4ffe

OBIIEE KOJIMYECTBO YACOB 10 70 1

[NPOTPAMME



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ffe

8 KJIACC

Koan4yecTBO 4acoB

DJIeKTPOHHBbIE

Bujapl,
Ne uudgposbie
Tema ypoka Bceer KonTpoabHubl IIpakTnyeckue ¢bopmbI
n/n o0pa3oBaTe/bHbIE
0 e padoThbl padoThbI KOHTPOJIA
pecypcsbl
bubmuoreka [JOK
TermmoBoe nuxxeHue. Temneparypa.
1 1 0 0 https://m.edsoo.ru/ff0a525
BnyTtpenHss sHeprus. 6
Croco0ObI U3MEHEHNS BHYTPEHHEN .
2 yip 1 0 0 VYcTHBI onpoc
SHEPTHH.
bu6mmoreka [{OK
Buapl Teronepenaun. .
3 1 0 0 https://m.edsoo.ru/ff0a540 | Y CTHBIN OIIpoOC
TennonpoBoHOCTS. .
4 Kougekus. U3nyuenue. 1 0 0 TECT
KonudecTBo TeroTsl. EauHUITBI
5 KOJINYeCcTBa TEILIOThHI. BXxoaHou 1 0,5 0 Y CTHBIN ONpoC
KOHTpOJb. Tecr.
bubmuoreka [JOK
6 VnenpHas TENI0EMKOCTb. 1 0 0 https://m.edsoo.ru/ff0a5c6 | YCTHBIM OnpocC
0
Pacuer konmyecTBa TEIIIOTHI,
bubmuoreka [JOK .
HEO0OXOAMMOTO JIJIsi HarpeBaHUs MMUCbMCHHBIN
7 1 0 0 https://m.edsoo.ru/ff0a641
TeJIa WUIK BBIJIEISEMOTO UM TIPH ) onpoc
OXJIaQXKJIEHUU. -



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412

JlabopaTtopHnas padota Ne 1

HCIIapCHUU ) KUJAKOCTHU U BBIACIICHUC

bubmuoreka [JOK
«Omnpenenenre KOIUIECTBA
8 https://m.edsoo.ru/ff0a580
TEIJIOTHI IPU CMEIIIMBAHUHN BOIBI 0
pa3HoI TeMIepaTypb». B
JlabopaTtopnast pabota Ne 2 bubnmnorexa [JOK
9 «Omnpenenenue yeabHON https://m.edsoo.ru/ff0a697 | YCTHBII onpoc
TEIIOEMKOCTH TBEPJIOTO TEJIay. 6
bu6mmoreka [{OK
DHeprus ToIMBa. Y IeabHas .
10 https://m.edsoo.ru/ff0a7b5 | YcTHBII ompoc
TEIJIOTa CrOPAaHUsI TOTLIMBA. .
bubmuoreka [JOK
KonTponshas padora Ne 1 o teme i .
11 " " https://m.edsoo.ru/ff0a553 | Y CTHBIM onpoc
TenoBsle SIBICHUS 0
3aKOH COXpaHEHUs U MPEBPAILCHUS bubmuoreka [JOK
KOHTPOJIbHAS
12 SHEPruU B MEXaHUYECKUX U https://m.edsoo.ru/ff0a86a 6
abora
TEIUIOBBIX IpoLeccax. S P
ArperaTHble COCTOSIHUSI BEIIECTBA. bu6mmoreka [{OK
13 [InaBneHue u oTBEepAECBaHUE https://m.edsoo.ru/ff0a65¢c | YCTHBIN OnpocC
KPUCTAJUTMYECKHUX TEJI. 0
I'paduk maBiaeHUS U OTBEPICBAHMS bu6mmoreka [{OK
14 KPUCTAJUIMYECKUX TEJ. Y AebHas https://m.edsoo.ru/ff0a708 | YCTHBIN OnpoC
TEIJIOTA TUIABJICHHUS. 8
. bu6mmoreka [{OK
Pemenue 3amau Ha pacuér
15 https://m.edsoo.ru/ff0a5a2 | TecT
KOJIMYECTBA TCTUIOTHI P
Hcnapenue. HacoleHHbIi 1
. bubmuoreka [JOK
HeHachIeHHbIN nap. Konaencarus. .
16 https://m.edsoo.ru/ff0a6a9 | VYcTHBIN Onpoc
[Toryonienue 3uepruu npu g



https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5a26

ee Mpu KOHAEHCAlluu napa.

Kunenue. Y nenpHasa Temiora

bubmuoreka [JOK

17 https://m.edsoo.ru/ff0a786 | YCTHBIN onpoc
napooOpa3oBaHus U KOHJICHCAIIUN .
Pemenue 3anay no teme
" bubnuorexa [JOK
[InaBrneHue u OTBEpACBAHKE .
18 https://m.edsoo.ru/ff0a71d | YcTHBII ompoc
KPUCTAITMYECKUX Tell. Y IeJbHas )
TeIJI0Ta IJIaBieHus" B
Brnaxnocts Bo3ayxa. CriocoObt
OnpeieJIeHUs BIaXKHOCTH BO3AyXa. bubnuorexa [JOK
19 JlaGopaTtopHnast pabora Ne 3 https://m.edsoo.ru/ff0a762
"Ornpezesenre OTHOCUTEIbHON 8
BJIQYKHOCTH BO3ayXxa"
PaGora raza u mapa npu
20 pacmupeHui. /Burarens YcTHbli onpoc
BHYTPEHHETO CrOpaHUsl.
[Taposas typouna. KI1/] rermiosoro .
21 P P A YcTHbli Onpoc
JBUTATETIS.
bu6mmoreka [{OK
Pemenue 3anay no teme «TemnoBsie
22 https://m.edsoo.ru/ff0a6bb | TecT
SIBIICHUSD. 0
KonTponbHast padota no teme
bubmuoreka [JOK
«/I3MeHeHne arperaTHbIX KOHTPOJIbHAS
23 . . https://m.edsoo.ru/ff0a740
COCTOSIHMI BemiecTBa. TermioBoi . pabora
IIBUTATEIbY. -
DneKkTpu3anus Tei npu bubmuoreka [JOK
24 CONIPUKOCHOBEHHUH. https://m.edsoo.ru/ff0a72f | YcTHBIM onpoc

B3anmonencTere 3apsyKeHHBIX TEll.

€



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a72fe

DIIEKTPOCKOIL. DIEKTPUUYECKOE

bu6mmoreka [{OK

25 https://m.edsoo.ru/ff0a7¢7 | Y CTHBIN OIIpPOC
nore.
Y
JlenuMocCTh 3JEKTPUUECKOT0
26 3apsna. DnekTpoH. CTpoeHue YcTHbIl onpoc
aTOMOB.
3aKOH COXpaHEHMsI FIEKTPUUECKOTO .
27 P P YcTHbli onpoc
3apsja.
bubmuoreka [JOK
OObsIiCHEHHE AIIEKTPUUECKUX .
28 . https://m.edsoo.ru/ff0a83f | YcTHBIM onpoc
SIBIICHU .
2
. bubmuoreka [JOK
DnexTpudeckuii ToK. MIcTouHUKN .
29 https://m.edsoo.ru/ff0a95a | VY cCTHBIN onpoc
AIIEKTPUYECKOTO TOKA. 4
DneKTpuyecKas erb 1 ee
30 COCTaBHBIE YaCTH. DJIEKTPUUECKUI YcTHbIl onpoc
TOK.
JlercTBUA 3IIEKTPUYECKOTrO TOKA. bubimoreka IIOK
31 Hanpasnenue 35eKTpuyeckoro https://m.edsoo.ru/ff0a8a0 | YcCTHBIN OIpoC
TOKa. a
bu6mmoreka [{OK
32 Cwiia Toka. EAMHUIBI CUJIBI TOKA. https://m.edsoo.ru/ff0a8bd | VY cTHBIHI onpoc
6
Awmrniepmetp. M3amepeHnue cuibl
Toka. JJabopartopnas pabora Ne 4
33 «COopKa 2NeKTPUIECKON LENH U
U3MEpPEHUE CUJIbI TOKA B €€
PA3ITUYHBIX YUACTKAX).
34 DIIEKTPUUECKOE HAIPSHKEHUE. bu6mmorexa [{OK



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6

EnuHuibel HanpsiKeHus.

https://m.edsoo.ru/ff0a9%¢1
4

Boastmetp. U3mepenne

bu6mmoreka [{OK

35 HanpspKeHUs. 3aBUCUMOCTb CHJIbI https://m.edsoo.ru/ff0a8ef Y CTHBIN ONpoC
TOKa OT HaIpsHKCHUS. 6
DJIEKTPUUYECKOE COMPOTUBIICHUE
MPOBOJHUKOB. EAMHUIIBI
bu6mmorexa [{OK
conpotuBiieHus. JlabopaTopHas
36 https://m.edsoo.ru/ff0a90c
pabora Ne 5 «3mepenue .
HaIpPSKEHUS HA PA3TUYHBIX -
y4acTKax JEKTPUUYECKON LS.
bu6mmoreka [{OK
37 3akoH Oma JJid y4acTKa LEIH. https://m.edsoo.ru/ff0aa44
a
PacueT conporuBieHus
38 MPOBOJIHUKA. Y IEIbHOE
COTPOTHUBIICHUE.
[Ipumepsbl Ha pacyeT
39 COINPOTHUBJICHUS TPOBOJIHUKA, CUJIbI YcTHbI onpoc
TOKa ¥ HaINPsHKEHMUS.
Peocrartel. JITaboparopras padota Ne bu6mmoreka [{OK
40 6 «3MepeHue CuiIbl TOKa U ero https://m.edsoo.ru/ff0a983
PEryJIUpOBaHUE PEOCTATOM. 8
JlabopaTtopuast pabota Ne 7
bubmuoreka [JOK
«3MepeHne conpOTUBIICHHUS
41 https://m.edsoo.ru/ff0a96b
MPOBOJIHUKA TIPU TTOMOIIN )
aMIiepMeTpa U BOJIBTMETPAY. -
42 [TocnenoBarenbHOE COCAMHEHUS Y CTHBIN OpOC



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2

IMIPOBOJHUKOB.

[TapannenpHOE coequHEHNE

bubmuoreka [JOK

43 https://m.edsoo.ru/ff0a87¢ | TecT
MIPOBOJTHUKOB. 4
Pemrenne 3agay mo remam bu6mmoreka [{OK
44 «CoenuHeHue MpoOBOJHUKOBY, https://m.edsoo.ru/ff0aa73 Y CTHBIN ONpOC
«3axkoH Oma 1151 ydyacTKa [enm.. 8
KoHTponbHas pabora 1o Teme bubanorexa [JOK
KOHTPOJIbHAS
45 «Cuia Toka, HanpspKEeHHeE, https://m.edsoo.ru/ff0aa73 6
abora
COTIPOTHBIICHUEY. 8 P
bu6mmoreka [IOK
Pa6ora u MomHoOCTh .
46 https://m.edsoo.ru/ff0abl2 | YcTHBIN onpoc
3JICKTPUYECKOTO TOKA. 4
Eauauiel paboThl 2JIEKTPUUECKOTO
TOKa, IPUMEHSEMbIE HA IIPAKTHKE. bu6nunoreka LIOK
47 JlabopaTopHnas padora Ne 8 https://m.edsoo.ru/ff0aa04
«/3MepeHre MOIITHOCTH U PabOThI e
TOKA B DJICKTPUYCCKOM JIaMIIe).
HarpeBanue npoBoIHUKOB
48 ANEKTPUIECKUM TOKOM. 3aKOH
Jxoyna—IJlenna.
bu6mmoreka [{OK
Konpaencarop. D1eKTpOEeMKOCTh .
49 https://m.edsoo.ru/ff0aaa5 | YcCTHBII ompoc
KOHJIEHCATOpaA. g
OcBeTuTtenbHble IPUOOPHI.
bu6mmoreka [{OK
DIIeKTPpUUYECKHE HarpeBaTEIbHBIC .
50 https://m.edsoo.ru/ff0aadl | YcTHBIN ompoc

npubopsl. KopoTkoe 3ambikaHue,
peIOXPaHUTEIH.

€
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KonTpoashnas pabora no remam

«PaboTa 1 MOIIHOCTD bu6nmoreka [JOK
KOHTPOJIbHAS
51 3JIEKTPUYECKOT0 TOKa», «3aKOH 1 https://m.edsoo.ru/ff0aaf8 aGoTa
T
Jxoyns—IJlenuay, a P
«Kongencarop».
bu6mmoreka [{OK
Pemenne 3amau mo reme
52 0 https://m.edsoo.ru/ff0ab3e | TecT
«DNEKTPUUYECKUE SIBIICHHD . 0
bu6mmoreka [{OK
MarsuTtHoe 1oJjie. MarautHoe noJje .
53 0 https://m.edsoo.ru/ff0ab66 | VY CTHBIN OIpoc
MPSIMOTO TOKA. MarHUTHBIC JTUHUH. 0
MarnuTtHoOe 1oJie KaTyIIKyd ¢ TOKOM.
DIIEKTPOMArHUThI U UX bubnnorexa [JOK
54 npumenenue. Jlaboparopuas pabora 0 https://m.edsoo.ru/ff0abd2
Ne 9 «COopxka 3neKTpoMarHuTa u c
WCIIBITAaHUE €TO JICHCTBUSY.
[TocTositHHbIE MarHUTHI. MarHuTHOE bubanoreka [JOK
55 T10JI€ TOCTOSIHHBIX MAarHUTOB. 0 https://m.edsoo.ru/ff0abea | YCTHBIN onpoc
MarsuTHOE 1101 3EMIIH. 8
JlelicTBME MAarHUTHOTO TTOJIS HA
MIPOBOJIHUK C TOKOM.
3ﬂeKTpI/Iqec1<Hﬁ JOBUTraTEIIb. Bubnuoreka ]_[OK
56 JlabopaTtopnast pabora Ne 10 0 https://m.edsoo.ru/ff0acOb
«3ydeHue 3JeKTpUIecKoro a
JIBUTATENS TIOCTOSIHHOTO TOKA (Ha
MOJICIIN ).
bu6mmorexa [{OK
KoHTponbHas pabora 1o Teme KOHTPOJIbHAS
57 | " 0,5 https://m.edsoo.ru/ff0acbl
DJIEKTPOMAarHUTHBIC SIBJICHUS paborta

4
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HNctounuku cBeta.

58 1 0 VYcTHbI onpoc
PacnpocTtpanenue caera.
bu6mmorexa [{OK
59 BunuMmoe nBukenne CBETHIIL. 1 0 https://m.edsoo.ru/ff0acld | YCTHBIIA onpoc
2
OtpaxkeHue cBeTa. 3aKOH .
60 1 0 YcTHbli onpoc
OTpaKeHHUsI CBETA.
bubmuoreka [JOK
61 [Tmockoe 3epkaio. 1 0 https://m.edsoo.ru/ff0ac74
a
bu6mmoreka [{OK
[Tpenomnenue cBera. 3aKoH .
62 1 0 https://m.edsoo.ru/ff0acc5 | VY CTHBIN OIpoC
MPETOMJIICHUS CBETA. .
bu6mmoreka [IOK
JIunzel. OnTUYeckas Cuiia JIMH3bL. .
63 . 1 0 https://m.edsoo.ru/ff0acdc | YCTHBIA onpoc
N300paxenus, 1aBaeMble JTMH3OM. P
64 [Ipomexyrounas arrecranus. Tecr. 1 0 YeTHBI o1poc
JlaGopaTtopHnas pabora Ne 11
«M3yueHue cBONCTB N300paKeHHUs B bubanorexa [HOK
65 nuH3ax». Pemienue 3agay. 1 1 https://m.edsoo.ru/ff0ac3d
ITocTpoenune H300paXKeHHi, 0
MOJIYYCHHBIX C TTIOMOIIBIO JINH3.
bubmuoreka [JOK
66 I'na3 u 3penue 1 0 https://m.edsoo.ru/ff0ac86
Y
67 IToBTOpEHUE. 1 TECT
68 O06o06mIeHue. 1 YcTHBIN ompoc
OBIIEE KOJIMYECTBO YACOB I10 68 11
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[NPOTPAMME




9 KJIACC

Koun4gecTBO 4acos JIeKTPOHHBbIE Buasl,
Ne nudpoBbie dopmbi
Tema ypoka KonTpoabHubl [IpakTnyecku
n/n Bceero oOpa3oBaTe/ibHbIE KOHTPOJISA
e padoThbl e pabdoThI
pecypchl
| MarepuanbHas Touka. Cucrema 1 0 0
oTcUéTa.
YcrHblii
2 [lepemerenue. 1 0 0
onpoc
3 Ornpenenenne KOOpAUHAT 1 0 0 Yerubii
JBIKYILIETOCS Tea onpoc
4 [Iepemernienue npu NpsAMOJIUHENHOM 1 0 0 YcrHblii
PaBHOMEPHOM JIBH>KEHUH onpoc
5 [IpsAmosnHENHOE PAaBHOYCKOPEHHOE 1 0 0 bubnmoreka [JOK YcrHblii
JBIDKEHUE. Y CKOPEHHE. https://m.edsoo.ru/ff0ad19a | ompoc
CkopocTh IPSIMOJIMHEMHOTO YcrHbli
6 aBHOYCKOPEHHOI'O IBMKECHUA 1 0 0 bubnnorexa LIOK ompoc
P YCROp ' https://m.edsoo.ru/ff0ad8d4 P
I'paduk ckopoctu.
I'paduku 3aBuCHMOCTH YcrHbliit
7 KMHEMATUYECKUX BEJIUYHH OT 1 0 0 onpoc
BPEMEHH IPHU MPSIMOJIMHEHHOM
PaBHOMEPHOM JIBU>KEHUH.
Bxonnoi koHTpOoJb. Tecr. 1 1
9 Perrenuie 3amau. 1 0 Tect
Ilepemenienue Teaa npu YcTHBIN
10 1 fMonHHeﬁHOM aBIfO CKOPEHHOM 1 0 0 bubmmorexa [IOK onpoc
P P YCROp https://m.edsoo.ru/ff0ad474 P
JBUKEHUU



https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad474

[Tepemenienue tena nmpu VYcrHbliit
11 IIPSMOJIMHEMTHOM PaBHOYCKOPEHHOM onpoc
JBIKEHUU 0€3 HayaIbHOW CKOPOCTH.
Jlaboparopuas padora Ne 1
12 "UccnenoBanue paBHOYCKOPEHHOTO bubnmorexa [JOK
NBIDKEHN 0€3 HaYaJIbHOH https://m.edsoo.ru/ff0ac612
ckopocTu".
13 Pemenne 3amay Ha IpsIMOJIMHEWHOE bubnuoteka [IOK YcerHbII
PaBHOYCKOPEHHOE IBUIKCHUE. https://m.edsoo.ru/ff0aebbe OIIpocC
14 Pemenue 3agau Ha IpsAMOJIMHEHHOE YcTHBIN
PaBHOYCKOPEHHOE JBUKEHUE. onpoc
O0600IIaroIHA YPOK IO TEME VcTHBIN
15 "T1 HMOHHHeﬁHZI; aBHOYCKOPEHHOE bugmorexa LHOK OIIpocC
P p yeKop https://m.edsoo.ru/ff0af5f8 P
JIBHKEHHE.
KoHntposbHas paboTta 1mo teme K/p
16 "[IpsiMmoIrHEeTHOE PaBHOYCKOPEHHOE bubmorexa LOK
P P yerop https://m.edsoo.ru/ff0b06ec
NIBHOKEHHE.
YcTHEIN
17 OTHOCHUTEIILHOCTD IBMIKECHHUS.
onpoc
18 HNuepumanbHble CUCTEMBI OTCUETA. YcTHEBIN
IIepBb1it 3ak0oH HproToHA. OIIpocC
. Bubmunorexa IIOK VCTHBIN
19 Bropoii 3akon HerotoHa. 1
https://m.edsoo.ru/ff0ae72a | ompoc
bubnmorexa [JOK YcerHbii
20 Tpernii 3axoH HeroToHa.
P https://m.edsoo.ru/ff0ae982 | ompoc
YcTHEBIN
21 CBo0OoxHOE majeHue Tell.
onpoc
22 JIBu>xeHue Tela, OpoIIeHHOTo YcerHbII



https://m.edsoo.ru/ff0ae612
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BEpTHUKaIbHO BBepX. HeBecomocTh orpoc
Jlaboparopnas padota Ne 2
23 "N3mepeHue yCKOpeHHsI CBOOOTHOTO
nageHus”
bubmmorexa [JOK YcerHbii
24 3aKOH BCEMUPHOTO TATOTCHUS.
https://m.edsoo.ru/ff0af044 ompoc
75 YckopeHnue cBOOOTHOTO MaeHUs Ha YcTHBIN
3emiie ¥ Ipyrux HeOECHBIX Tenax onpoc
[IpssMonuHENHOE U KPUBOJIMHENHOE YcerHbII
IBUKEHME. J[BU)KEeHUE Tela 1o orpoc
26 OKPY>KHOCTH C ITOCTOSIHHOM T10
MOJYJIO CKOPOCTBIO.
LleHTpOoCTpEMUTENBHOE YCKOPEHUE
Pewmenne 3amau o reme YcerHbII
27 "PaBHOMEpHOE IBUKEHUE TOYKHU T10 onpoc
OKpy>KHOCTH"
bubamnorexa [JOK VYcerubii
28 Nmmynsc Temna. UMmysabsc cuisl.
https://m.edsoo.ru/ff0b07fa | ompoc
YcrHblit
29 3aKOH COXpaHEHUs1 UMITYJIbCa.
onpoc
YcrHblit
30 PeaktuBHOE nBuKeHUE. PakeThl
onpoc
31 Pemenue 3anaq no reme "3akoH bubnuoteka [IOK VYcTHbIl
COXpaHEHUs UMITyJbca" https://m.edsoo.ru/ff0b096c | ompoc
1 BbIBOJ 3aKOHA COXpaHEHMS bubnuoteka [IOK YcerHbII
MEXaHUYECKOM dHEPIrun https://m.edsoo.ru/ff0ael76 | ompoc
1 [ToaroroBka Kk KOHTPOJILHOU paboTe bubnmorexa [JOK

0o TeMe "MexaHnyecKoe IBUKEHHUE.

https://m.edsoo.ru/ff0b0408



https://m.edsoo.ru/ff0af044
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https://m.edsoo.ru/ff0ae176

Bs3aumoneiictsue Ten"

KonTponbHas pabota no teme Kounrtponbna
34 "MexaHn4ecKoe IBIKEHUE. 3aKOHEI s paboTta
COXpaHEHHUS B MEXaHHKe ".
35 KomnebarenpHO€E ABHKEHUE. Y cTHBIN
CBo0OOIHBIE KOJIE0aHusl. onpoc
36 Benuuunel, Xxapakrepusyronme YcrHbli
KosebaTeNbHOE IBIKEHUE. onpoc
Jlaboparopuas pabota Ne 3.
HccnenoBanue 3aBUCUMOCTH
37 MepUO/ia M YaCTOThI CBOOOIHBIX
KOJIeOaHU HUTSHOTO MasiTHUKA OT
€ro JUIMHBI.
18 3aryxaromue KoieOaHusl. YcTHBIH
By eHHBIC KOJIeOaHUS. orpoc
39 Pe3onanc. Pemienue 3agau no reme VYcrHblii
"Mexanuyeckue kosebanus" onpoc
40 Pacnipoctpanenue konebanuii B YcrHbli
cpene. BonHsl. onpoc
41 Jmuua BosHbl. CKOPOCTh YCTHBIN
pacnpocTpaHEHHUs BOJIH. onpoc
47 Pemenue 3amay "Mexannueckue Y cTHEIN
KoJjebanus" onpoc
43 HcTounuku 3Byka. 3ByKOBbBIE YcTHbII
KOJieOaHusl. onpoc
YcrHbli
44 Bricota, TeMOp ¥ TPOMKOCTH 3ByKa

orpoc




45 PacnipocTpanenue 3Byka. 3ByKOBbIE YcerHbII
BOJIHBI orpoc
46 Pewenue 3anau no reme "3Byk" Y CTHbIi
orpoc
47 Otpaxenue 3Byka. 3ByKOBOU YcrHbII
pe30HaHC onpoc
[ToaroroBka Kk KOHTPOJILHOU paboTe YcrHblii
43 1o TemMe "3aKOHbI COXpaHEHUSI. bubmmorexa [JOK Ompoc
Mexannueckue KouebaHus u https://m.edsoo.ru/ff0b2510
BOJIHBI"
KonrponsHas padora o Teme KonTponbaa
49 "MexaHWYecKHue KojieOaHus 1 s paboTta
BOJIHBI. 3BYK".
MarsuTHO€ 1noJe u ero bubnuoteka [IOK YcerHbII
50
rpaduyeckoe n300paxxeHue. https://m.edsoo.ru/ff0aeca2 0IIpoC
51 Hamnpasnenue Toka u HanpaBjieHUE YcrHbII
JIMHUN €r0 MarHUTHOTO TOJIS onpoc
OO6napy>keHrne MarHUuTHOTO TIOJIS 110 VYcerHbii
52 €ro JICUCTBUIO Ha AJIIEKTPUUECKUIA ompoc
ToK. [IpaBuno neBoit pyku
53 Pemienue 3agad mmo reme YcTHBIN
"MaruautHoe nosie" ompoc
54 WNHayKuys MarHUTHOTO TTOJISL. bubnnorexa [{OK YcTHBIN
MaruuTHbIN OTOK https://m.edsoo.ru/ff0ace28 | ompoc
55 SIBneHue 3JIEKTPOMarHuTHON bubnuoteka [IOK YcerHbII
WHIYKIUH https://m.edsoo.ru/ff0af738 OIIpoC
56 Jlaboparopnas pabota Ne 4 bubnmorexa [JOK

"N3yueHue ABIECHUS

https://m.edsoo.ru/ff0afa26
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3JEKTPOMArHUTHON UHAYKIUN"

57 Hanpasnenue HHIYKIIMOHHOIO TOKA. bubmnorexa [JOK YcTHBIN
[IpaBuno Jlenua. https://m.edsoo.ru/ff0af8be Ompoc
53 P —— bubmmorexa [JOK YcerHbii
YKL https://m.edsoo.ru/ff0atb8e onpoc
[Tonyuenue u nepenaya YcrHbliit
59 MIEPEMEHHOTI'0 3JIEKTPUUECKOIO TOKA. orpoc
Tpancdopmarop
60 DJIEKTPOMArHuTHOE T0JIe bubmorexa HOK ¥ ettt
P https://m.edsoo.ru/ff0af33¢c OIIpoC
61 DNeKTpOMarHuTHbIE BOJIHBI bubmorexa [IOK ¥ eHbilt
P https://m.edsoo.ru/ff0afe36 OIIpocC
KonebarenbHblil KOHTYD. YcrHbII
62 [Tonyyenue 3neKTpPOMAarHUTHBIX onpoc
KoseOaHuit
63 [IpuHIUIIBI paIMOCBS3U U bubnuorexa [JOK YcTHBIN
TEJIEBUIACHUS https://m.edsoo.ru/ff0b02b4 | ompoc
YcrHbliit
64 DneKTpOMarHuTHas pUpo/ia CBETa
orpoc
65 IIpenominenne ceera. Pusnueckuit bubnuoteka [IOK YcerHbIi
CMBICII IOKA3aTelIs IPEeIOMIIEHUS https://m.edsoo.ru/ff0b0a84 | ompoc
66 Pemienue 3agad mmo reme YcTHBIN
"[Ipenomnenue cera" onpoc
bubnmorexa [JOK YcerHbii
67 ucnepcus ceeta. LBera ten
Hucnep 1 https://m.edsoo.nw/ff0b0dbS | ompoc
VYcrHbliit
68 THUIBl ONTUYECKUX CIIEKTPOB.

orpoc



https://m.edsoo.ru/ff0af8be
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Jlaboparopuas pabora Ne 5

69 "Ha0uroieHre CIUIONIHOTO 1
JIMHENYATBIX CIEKTPOB UCITyCKaHUS"
[Tornouienue u ucmyckaHue cBeTa YcrHbliit
70 aromamu. [Ipoucxoxenne onpoc
JIMHENYaThIX CIIEKTPOB
[ToaroroBka Kk KOHTPOJILHOM padboTe Bu6 10K
nonIoTeKa
71 1o TemMe "DIIeKTPOMarHuTHOE TOJIE. hitps://m.edsoo.ru/f0c223
S://1M.C€dS00. C c
DNeKTpOMarHUTHHIE BOJHBI"
KonTponbHas pabota no teme Konrtponbna
72 "DJIeKTPOMarHuTHOE MOJIE. s paboTta
DNeKTpOMarHUTHBIE BOJHBI"
YCTHBIN
73 PannoakTMBHOCTE.
onpoc
YCTHBIN
74 Mopenu aToMOB.
onpoc
75 PannoakTuBHbBIE TIPEBpALIICHUS bubnuoreka [{OK VYcrHbliit
ATOMHBIX SA7€EP https://m.edsoo.ru/ff0b197a | ompoc
76 Pemenue 3amay mo teme: bubnuorexa [IOK VcTHBIN
"PagmoakTrBHBIE TTpeBpaleHus" https://m.edsoo.ru/ff0clb4a | ompoc
77 Pemenue 3amau no treme "SAnepHeie YcTHBIN
peakuuun" ompoc
3 DKCnepuMEeHTalbHbIE METObI YcerHbii
MCCIIE0BAHUS YACTHII. onpoc
. bubnuoreka [{OK VYcerubii
79 OTKpbITHE IPOTOHA U HEUTPOHA 1
https://m.edsoo.ru/ff0blaec | ompoc
20 CocrtaB aToMHOTO siipa. SAnepHbie bubnuorexa [JOK YcTHBIN

CHIJIBI

https://m.edsoo.ru/ff0b197a

orpoc



https://m.edsoo.ru/ff0c223e
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bubmuoreka [JOK Ycrubii
81 DHeprus cBs3u. JledexT Macchl 1
https://m.edsoo.ru/ff0b21fe OIpocC
%) Pemenue 3amau o teme "DHeprus YcTHEBIN
cBs3u" onpoc
23 Henenue sanep ypana. Llennas YcrHblii
peaxuus orpoc
Jlaboparopnas pabota Ne7
&4 "U3yueHue neneHus sapa aroma
ypaHa 1o ¢otorpaduu Tpekon"
SAnepusrii peaktop. [IpeodpazoBanmne VYcerubii
85 BHYTPEHHEHN YHEPTrUU aTOMHBIX SEP OIIpocC
B AJIEKTPUYECKYIO SHEPTHUIO
YcTHBIN
86 ATOMHasI SHEpreTuKa
onpoc
g7 buonornueckoe nencreue bubnuorexa LIOK YcrHbII
paauanuu. https://m.edsoo.ru/ff0b23ca | ompoc
YcrHbli
88 3aKOH paJIMOaKTUBHOTO pacnaja.
orpoc
YcTHBIN
89 TepmosinepHas peakuus
onpoc
Jlaboparopuas padota Ne 9
90 "N3ydyeHue TpeKoB 3apsKEHHBIX
YaCTHI] 110 TOTOBBIM (oTorpadusm”
Pemrenue 3amau mo reme "3akon VYcrubii
91 paanoakTUBHOrO pacnaaa. CrpoeHue onpoc
aToMa M aTOMHOTO sijipa’.
9 KonTponbHas pabota no teme KonTponbaa
"CTpoeHue aroMa U aTOMHOTO sjipa” s paboTta



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

CocraB, cTpoeHHE U Ycrubii
93 MIPOUCXOKJACHUE COTHEUHOU 1 bubmorexa [IOK onpoc
P A https://m.edsoo.ru/ff0b2abe P
CUCTEMBI
94 bonpmne mianeTsl COTHEYHOM | bubnuoteka [IOK YcrHbII
CHCTEMBI https://m.edsoo.ru/ff0b2c6¢c | ompoc
95 bonbuive niaHeTsl COTHEYHOU 1 YCTHBIN
CUCTEMBI ornpoc
96 Maribie Tena COMHEYHON CUCTEMBbI 1 bubmorexa [IOK ¥ eHbilt
https://m.edsoo.ru/ff0b31d0 | ompoc
97 Crtpoenue, U31ydeHUE U IBOJIIOIUS 1 bubamnorexa [JOK VYcerubii
ComHa u 38637 https://m.edsoo.ru/ff0b3658 | ompoc
bubamnorexa [JOK VYcrubii
98 C B i 1
TPOCHHE 1 SBOIOLIA BCeleihon https://m.edsoo.ru/ff0b38c4 | ompoc
[ToBTOpenue, o600meHne. Pabora ¢
99 TEKCTaMH 110 TeMe "3aKOHBI 1 bubnuoreka [{OK
B3aHMOJICHCTBUS, ABHUKCHUS U https://m.edsoo.ru/ff0b4206
COXPaHEHHUS B MeXaHHKe"
bubnuoreka [{OK TECT
100 I1 T 1
POMENYTOTHAR TTECTatitt. Tect https://m.edsoo.ru/ff0c245a
[ToBTOpenue, o6o6menue. Pabora ¢ VYcerubii
101 TEKCTaMH 110 Teme ""MexaHndeckue 1 bubmorexa HOK o1poc
https://m.edsoo.ru/ff0c0a7e P
KoJIeOaHUs ¥ BOJIHBL. 3BYK'.
[ToBTOpenue, 0600meHne. Pabora ¢ VcTHBIN
102 TEKCTaMH 110 TEME 1 ompoc
"JyeKTpOoMarHuTHoe mnojue"
OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOIT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

®dusuka, 7 knacc/ A.B. [lepoimkua OO11eCTBO C OrpaHUYEHHON
OTBETCTBEHHOCTHIO "[[poda"

®wusuka, 8 kimacc/ A. B. [leppirkun O011ecTBO ¢ OTpaHHYEHHOM
OTBETCTBEHHOCTHIO "[[poda"

®dusuka, 9 kinacc/ A.B. [leppimkun, E.M. ['yTHuk. OO1IECTBO C OrpaHUYE€HHON

OTBETCTBEHHOCTHIO "J[poda"

METOAUYECKHUE MATEPHUAJIBI JUISA YUYUTEJIA
7 knmacc. Meronndeckoe nocodue k yueonuky A.B. [I€primkun
8 xiacc. Metoaudeckoe mocobue k yueOuuky A.B. [I€ppimkun

9 kiacc. Meroanueckoe rnocodbue k yueouuky A.B. [1€pbikun

I[IU®POBBIE OBPA3OBATEJILHBIE PECYPCHI U PECYPCHI CETH
WHTEPHET
POIII,

bu6mmoreka IJOK






