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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢usuke Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUs COCTABIICHA HA
OCHOBE TIOJIO)KEHU W TpeOoBaHUN K pe3yibTaTaM OCBOEHHUSI Ha 0a30BOM YpOBHE
OCHOBHOI 00Opa3oBarenpHOI mporpammel, npeacraBieHHbx B PI'OC OO0, a takxke ¢
yaétoM (enepanpHON pabouelt mporpaMmbl BocnuTanus u KoHienmmu npenomaBaHus
yueOHOoro npeamera « Pu3nkay.

ConepxaHnue mporpaMMbl 1o  (GU3MKE HampaBieHO Ha (opmMupoBaHue
€CTECTBEHHO-HAYYHOW IpaMOTHOCTH OOYYaIOIIMXCS W OPraHU3allUI0 U3ydyeHUs (HU3MKU
Ha JIeATEIbHOCTHOM OCHOBE. B mporpamme mo (pu3MKe YYHUTBIBAIOTCS BO3MOKHOCTH
yyeOHOoro mnpenMera B peanmmzanuu TpeboBanuitk OGI'OC OO0 k MmIaHUPYEMbIM
JUYHOCTHBIM M METANpPEIMETHBIM pe3yJbTaTaM OOYYEHHs, a TaKKe MEXIPEIMETHbIC
CBSI3M €CTECTBEHHO-HAyYHBIX YYEOHBIX IPEIMETOB HAa YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHUs.

[Iporpamma no (u3uke ycTaHABIMBAET pACIpElEiIeHHEe y4eOHOro Marepuana Io
rojaM o0yudeHus (Mo Kiaccam), IpeagaraeT IpUMEPHYIO MOCIEA0BaTENbHOCTh U3YUEHUS
TE€M, OCHOBAaHHYIO Ha JIOTMKE PAa3BUTHS MPEAMETHOIO COJAEPKAHMS U YUETE BO3PACTHBIX
0COOEHHOCTEN 00yUaroImUXCH.

[Iporpamma no gu3uke pa3paboTaHa C LEIbIO OKAa3aHUS METOJUYECKOW MOMOILIU
YUYUTENIO B CO3IaHUU paboueil MporpaMMBbl 0 Y4eOHOMY MPEIMETY.

duszuka SBISIETCI CHUCTEMOOOPA3YIOIIUM [UIsl €CTECTBEHHO-HAYYHBIX YUYEOHBIX
NPEeIMETOB, MOCKOJIbKY (PM3MUECKHUE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SIBJICHMI,
M3y4aeMbIX XHMHEH, OuoJIoTHel, acTpoHOMHUEH H (u3udeckoil reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYyYHYI0 KApTUHY MHpA, MPEAOCTaBIAET HauOoyee SCHbIE
oOpa3lbl NPUMEHEHUS HAyYyHOTO METOoJla IO3HaHUS, TO €CTh CIOco0a MOMy4YeHUs
JOCTOBEPHBIX 3HAHUN O MUPE.

Omna w3 TIaBHBIX 3a7a4  (U3MUECKOrO0 O00pa3oBaHUS B CTPYKType oOIero
o0pa3oBaHus COCTOUT B (POPMUPOBAHUM €CTECTBEHHO-HAYYHOU IPAMOTHOCTH U UHTEpeca
K HayKe y OOy4aromuxcs.

N3yuenne ¢u3nku Ha 0a30BOM ypOBHE NpenArosaraeT OBJIAJICHUE CIEAYIOLUMU
KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYYHYIO IPAMOTHOCTD:

e HAYYHO OOBSICHSTH SIBJICHUS;

e OLIEHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEI0BAHMS;

e HHTEPIPETUPOBATH JAHHBIE W UCIOJIb30BaTh HAay4YHBIE JI0Ka3aTelIbCTBA
JUIs1 TIOJTYYEHUSI BBIBOJIOB.

enu nzydeHus: pu3MKU Ha YPOBHE OCHOBHOT'O OOIIET0 00Opa30BaHUs OMPE/ICIICHBI B
Konnenmuu mnpenonaBanus ydeOHoro mnpeamera «@usuka» B 00pa3oBaTEeNbHBIX
OpraHU3aUAX Poccuiickon ODenepanuu, peanr3yoImx OCHOBHBIE
oOieoOpazoBareNbHble  MpOrpaMMbl,  yTBEpKIEHHOM  pemenueM  Koimeruu



MunucrtepcTBa npocsenieHus: Poccuiickoit @eaepamnuu (mpotokos ot 3 aexadpst 2019 r.
No TTK-48H).

Henu uzyvyenus: puzukm:

e MpUOOpETEHHE MHTEpEca M CTPEMIICHHUS] O0YyYaroUIuXcsl K HAyYHOMY H3YYEHHUIO
IPUPOBI, PA3BUTHE UX UHTEIJICKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEN;

e pa3BUTHE TMPEACTABICHUI O HAyYHOM METOJe MO3HAHHA U (opMHpOBaHUE
HCCIIEIOBATENICKOTO OTHOIICHUS K OKPY KAIOLIUM SIBJICHUSIM;

e (opMupoBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa U3YYCHHUS OCHOB
CTpPOEHHUS MaTepuu U QyHIAMEHTAIbHBIX 3aKOHOB (DU3UKU;

e (QopMupoBaHuE TPENCTABICHUA O poiau GU3UKK JUISE Pa3BUTUS  JPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH;

e pa3BUTHE MPEACTABICHUI O BO3MOXKHBIX cdepax Oyayuiel npodeccuoHanbHOMU
JESITeIbHOCTH, CBSI3aHHOU ¢ (PU3UKOI, MOArOTOBKA K JajbHEHIIeMy 00yUeHHIO B
HTOM HAIpaBJICHUU.

JlocTikeHre 3TUX LeNed mporpaMmsbl 1Mo (U3HKE HA YPOBHE OCHOBHOIO OOILErO

00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICTYIONINX 3a1a4:

e TMpHOOpETEHHE 3HAHUN O TUCKPETHOM CTPOCHUHU BEIIECTBA, O MEXAHUYECKUX,
TETJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

e TMpuOOpEeTEeHHWE YMEHHM OMUCHIBATH M OOBICHATH (U3MUECKHE SBJICHUS C
MCIIOJIb30BaHNEM TIOYYCHHBIX 3HAHUI;

e OCBOCHHE METOJIOB PEIICHUS MPOCTEUIITNX PACUETHBIX 3a/1a4 C MCIIOIh30BAaHHEM
bu3HUeCKUX MOJIENEH, TBOPUECKUX U MTPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHMI HaOIIOJaTh MPUPOIHBIC SBICHUS U BBIMOJIHATH OTIBITHI,
nabopaTopHble  pabOTBl M DJKCHEPUMEHTAIbHBIC  HUCCIIENOBAHUS  C
MCIIOJIb30BaHNEM U3MEPHUTETHHBIX PHUOOPOB;

e OCBOcHHE TPUEMOB pPaboThl ¢ wuHbOpMaALUEH (PUMUECKOTO COACpPKAHMUS,
BKJIIOYas WHGOPMAIMIO O COBPEMEHHBIX JOCTIKCHHMSX (DU3UKH, aHamu3 |
KPUTUYECKOE OIICHUBaHWE WH(OPMAITUY;

e 3HAKOMCTBO cO cdepamu NpodecCHoHaTbHON AEATETbHOCTH, CBSI3aHHBIMHU C
(GU3NKON, M COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JIOCTHKCHUSIX
(bu3HUecKol HayKHu.

Ha wusydyenue ¢usuku (0a30BbIii ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETO

oOpasoBanusi orBogutcsi 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeNeni), B 8
Kiacce — 68 gacoB (2 yvaca B Hepento), B 9 kimacce — 102 yaca (3 waca B HEHEIIO).

[Ipennaraemslii B mporpamme o Gu3uke rnepeueHs JadopaTopHbIX padOT U OMBITOB
HOCUT pEKOMEHJATEIbHBIA  XapakTep, Yy4YuUTeNb JeJaeT BbhIOOp  MPOBEACHUS
7a00paTOpHBIX pabOT W ONBITOB C YY4ETOM HMHIUMBUAYAIBHBIX OCOOCHHOCTEH
o0y4aromuxcs, CIHUCKAa OSKCIEPUMEHTANbHBIX 3a/JaHuil, NpeasiaraéMblX B pPaMKax
OCHOBHOTI'O TOCYIapCTBEHHOT'0 3K3aMeHa N0 (PU3HKe.



COILEPKXAHUE OBYYEHUA

7 KIIACC

Pa3znes 1. ®u3uka u e€ poJsib B IO3HAHUM OKPY:KAIOIIEero Mupa.

®uszuka — Hayka o mpupone. SBneHus npupoipl. DU3NYECKUE SBIICHHUS:
MEXaHUYECKHUE, TEMIIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznueckre BenuuuHbL. M3Mepenue Quinueckux BenuuuH. Dusmyeckue
npubopsl. [TorpemnocTs n3mepennit. MexxayHapoHasi CicTeMa €IMHHIL.

Kak ¢usuka wu Jgpyrue ecCTEeCTBEHHbIE HAyKd M3YyYalOT MPUPOAY.
EcTecTBeHHO-Hay4YHBI METOJ TO3HAHUA: HAOJIOJCHHE, TOCTAaHOBKA HAay4YHOIO
BOIIPOCA, BBIJBIKEHUE TUIOTE3, HKCIIEPUMEHT I10 MPOBEPKE TMIOTE3, OOBICHEHUE
HaOmoaemoro sisiieHus. Onucanre GU3NIeCKUX SIBJICHUHN C TOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHn4deckue, TEIIOBbIC, SIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBIICHHUSI.

2. @usndeckue nNpuOOPHl U TpoLEaypa MPSMBIX HW3MEPEHHM aHAOTOBBIM U
U (POBBIM PUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpenenieHue 1IEHBI JeESHUs MKaIbl U3MEPUTEIBLHOTO MpUdopa.

2. H3mepeHue pacCTOSAHUM.

3. M3mepenue o0bEMA KUAKOCTH U TBEPJOTO TEA.

4. OnpeneneHue pa3MepoB MabIX TE.

5. M3Mepenue Ttemreparypbl IpH MOMOIIM KUJIKOCTHOIO TEPMOMETpa U
JaT4YhKa TEMIEPaTyphbl.

6. IlpoBenenue wucciienoBaHusl IO MPOBEPKE THUIIOTE3bl: JAIBHOCTH ITOJETA
HIapvka, MyIEHHOTO TOPU30HTAIBHO, T€M OOJIbIlle, YeM OOJIbIlIe BBHICOTA
mycKa.

Pa3znen 2. IlepBoHayaibHbIe CBeIeHUS 0 CTPOCHHH BelleCTBA.

CtpoeHue BelecTBa: AaTOMbl M MOJIEKYJbl, HUX pa3Mepbl. OIMbITHI,

JOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>kenne yactull BemiecTBa. CBs3b CKOPOCTH JBIJKEHMS YACTHUI[ C
temnepaTypoil. bpoyHoBckoe mgBwkenue, auddysus. BzaumopeiicTBue dYacTuil
BEIIECTBA: MIPUTSHKEHUE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE Ta30B, >KUAKOCTEH M TBEPABIX
(kpuctamnuyeckux) Ted. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHBIX COCTOSIHHMSIX M WX aTOMHO-MOJICKYJISPHBIM cTpoeHueM. OcoOeHHOoCTH
arperaTHbIX COCTOSIHUM BOJBI.

JHemoncmpauyuu.

1. HaGmionenne OpOyHOBCKOTO JBUKECHHSL.

2. Habmonenue nuddysumn.



3. HaGmronenue siBiieHnid, 0OBSICHIIONUXCS MPUTSHKEHUEM W OTTAIKHBAHUEM
YaCTUIL BEIIECTBA.
Jlabopamopnwie pabomul u onvimol.
1. OueHka nuaMeTpa aToMa METOJIOM PpAIOB (C UcoNib30BaHUEM GoTorpaduii).
2. OnbIThI 10 HAOJIIOICHUIO TEJIOBOTO PACIIUPEHUS Ta30B.
3. OnbIThI MO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIAKEHUS.
Paznen 3. /IBukeHune U B3aumMoieicTBHE TeJl.
Mexannueckoe JBWXKEHHE. PaBHOMEpHOE U HEPABHOMEPHOE JIBUKECHUE.
Cxopoctb. CpenHsii CKOpOCTb IIPU HEPAaBHOMEPHOM JBHKEHMH. Pacyér mytu wu
BPEMEHU JABUKEHHS.
SBnenue wHepuuu. 3aKOH HWHEpUHUH. B3auMoOJelCcTBHE TeEN KaK NPUYMHA
W3MEHEHUSI CKOPOCTH JIBMKEHUS Tel. Macca Kak Mepa MHEPTHOCTH Teda. [ImoTHOCTh
BelecTBa. CBsA3b MIIOTHOCTH ¢ KOJTUYECTBOM MOJIEKYI B €IMHUIIE 00BhEMA BEIIECTRA.
Cuia Kak XapakTepUCTHKa B3auMoOJeWcTBUs Tell. Cuia ynpyrocTd U 3aKOH
I'yka. M3MmepeHne cuibl C MOMOIIBK) JUHAMOMETpA. SIBJIEHUE TATOTEHUS W CHJIA
TsokecTd. Cuna TsbkecTH Ha Ipyrux IuiaHerax. Bec tema. HeBecomocts. Cnoxkenue
CWJI, HAIIPaBJICHHBIX IO OJHOW mpsimMoil. PaBHoxelncTByromas cui. Cuia TpeHHs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOS. TpEeHUeE B MPUPOJIE U TEXHUKE.
Jlemoncmpayuu.
1. HaOmroneHue MexaHU4YeCKOro ABMKEHHUS Tela.
2. HM3mepeHune CKOpoCTH NPSIMOJMHENHOTO IBUKECHUS.
3. HaOmronenue siBleHUs UHEPIUU.
4. HabmroneHue u3MeHeHus: CKOPOCTH MPU B3aUMOJICHCTBUH TETI.
5. CpaBHeEHUE Macc MO B3aUMOJICHCTBUIO TEIL.
6. CnoxkeHue cuJl, HallpaBJIEHHBIX IO OJJHOM IIPSMOM.
Jlabopamopnwie pabomel u onvimol.
1. OmnpenenieHHEe CKOPOCTH PABHOMEPHOTO BUXKEHHUS (IIApUKA B JKHUJIKOCTH,
MOJICIIH AIICKTPUIECKOTO aBTOMOOUIIS M TaK Jajiee).

2. Ompepnenenue cpeaHed CKOPOCTH CKOJBKEHHS Opycka WM IIapuKa [0
HAaKJIOHHOM IJIOCKOCTH.
Ornpenenenue mI0THOCTH TBEPAOTO TeNA.

4. OmBITHI, JIEMOHCTPHUPYIONIUE 3aBUCUMOCTh pacTsKeHus (nedopmariim)
MPY>KUHBI OT MPUII0KEHHOUN CUJIBI.

5. OnbIThl, AEMOHCTPHUPYIOIIUE 3aBUCUMOCTHb CHJIBI TPEHHUSA CKOJIBKEHUS OT
BECA TEJIa U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHue TBEPABIX TeJl, JKUIAKOCTEH U ra3oB.

Hasnenue. CriocoObl YMEHBINIEHUS W yBEIWYEHUs naBieHus. J[aBieHue rasa.
3aBUCUMOCTh JaBJieHHUs Ta3za OT oO0béma, Temmeparypsl. llepenaua naBieHHs
TBEPABIMUA TEJIAMH, JKUAKOCTAMH M ra3amu. 3akoH [lackansa. IlHeBMatnueckue



MalIMHbl. 3aBUCHUMOCTh JABJICHUS JKUIKOCTH OT IIyOMHBI. ['mapoctaTuueckuit
napagokc. CooOmaromuecs: cocyibl. [ napaBinuecKkue MEXaHU3MBbl.

Atmocdepa 3emnu u arMmocdepHoe aaBieHue. [IpUYHHBI CYIIECTBOBAHMS
BO3AylHOW o6onouku 3emnu. OmnbiT Toppuuemnu. H3mepeHue atmochepHOro
JaBJIeHUs. 3aBUCUMOCTh aTMOC(EPHOIrO JaBJIECHUS OT BBICOTHI HAJl YPOBHEM MODSL.
[TpuGops! 15 U3MEpeHuss aTMOCPEPHOTO JTaBICHUSI.

JlelicTBUE KXUIAKOCTH M ra3a Ha MOIPYKEHHOE B HUX TeJO. BelTamkuBaronas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxomnnaBanue.

Jlemoncmpayuu.
3aBUCUMOCTb JIABJICHHS ra3a OT TEMIIEPATYPHI.

[lepenaya naBneHus: KUAKOCTHIO U Ta30M.

Coobmraromuecs: CoCy/bl.

['mnpaBnuueckui npecc.

[IposiBneHue nencTBus aTMOC(EPHOTO aBICHMUS.

3aBUCHMOCTD BBITAJIKMBAIOIIEH CHIIBI OT 00bEMA MOrPYKEHHOM YacTH Tea U
MJIOTHOCTH 5KMJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEN CUJIBI BECY BBITECHEHHOU KUIKOCTH.

8. YcioBue IUIaBaHUs TeN: IUIABAaHUE WIN MOTPYKEHHUE TEJl B 3aBUCUMOCTH OT

o v A~ wWw N e

N

COOTHOLIEHHUS TIJIOTHOCTEU TeJa U KUIKOCTH.

Jlabopamopnwie pabomel u onvimol.

1. HccnepoBaHue 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa MOTpYyKEHHOU B
YKUAJIKOCTh YaCTH Tea.

2. OnpeneneHue  BBITAJKUBAIOIIEWM  CWJIbI, JICHCTBYIOLIEM Ha  TeJoO,
IOIPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJTKUBAIOUICH CUJIIbI, IEUCTBYIOIIEH HA TEJO B
AKHUIKOCTH, OT MacChl TeNa.

4. OnpIThI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb  BBITAIKUBAIOLIEH  CHJIBL,
JIEUCTBYIOIIEH Ha TEJO B KHAKOCTH, OT 00BEMaA MOTPYKEHHOU B KUIKOCTH
YacTH Teja U OT IJIOTHOCTHU KUIKOCTH.

5. KoHcTpynpoBaHue apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKHU U ONIPEACICHUE

€€ rpy30N0AbEMHOCTH.

Pa3znesn 5. PaGoTra 1 MOIIIHOCTB. JHEPruUs.

Mexanudeckas pabota. MOIIHOCTb.

[IpocThle MexaHU3MbI: pblYar, OJIOK, HaKJIOHHas IUIOCKOCTh. IlpaBuio
paBHOBecus pbiuara. [IpruMmeHeHune npaBuiia paBHOBECHs pbluara K OJIOKY. «30J10TOe
npasmiioy» mexanuku. KIIJ[ mpocteix mexanusmoB. [IpocTeie MexaHu3mbl B OBITY U
TEXHUKE.

Mexannueckas odHeprusd. KuHernueckas MW NOTEHUWAJIbHAs  SHEPrusl.
IIpeBpaiienre 0JHOrO BHIA MEXAHMYECKOM DHEPTUM B IPYroi. 3aKOH COXPAHEHUS
DHEPIrUu B MEXaHHUKE.



Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Ompenenenue pabOThl CUJIBI TPEHUS! IPU PABHOMEPHOM JBUKEHUU Teja 1O
TOPU30HTAIBHON TOBEPXHOCTH.

2. HccnenoBanue ycnoBui paBHOBECHUS pblyara.
N3mepenne KII/] HakKIOHHON IUTOCKOCTH.
N3ydenne 3aKkoHa COXpaHEHHS] MEXaHUYECKOW SHEPTHUU.

8 KJIACC

Pa3nea 6. TensioBble siBJIeHUSs.

OCHOBHBIC TIOJIOKEHUSI  MOJICKYJISIPHO--KUHETUYECKOM TEOPUM  CTPOCHUSA
BemiecTBa. Macca M pa3Mepbl aTOMOB MU MOJIEKYd. OTBITHI, MOATBEPXKIAIOIINE
OCHOBHBIE MOJIOKEHUST MOJICKYJISIPHO-KUHETUYECKOW TEOPUH.

Mopaenu TBEPAOro, >KUJIKOTO M Tra3000pa3HOr0 COCTOSIHUM — BEIIECTBA.
Kpucrannuueckue u amopdueie Tena. OObsSICHEHHWE CBOMCTB Ta30B, KUIKOCTEH H
TBEPIBIX TEJI HA OCHOBE TMOJIOKEHUN MOJICKYJIAPHO--KHHETUYECKON TEOPHUH.
CmaurBaHU€ M KanWJUISIpHBIE ABICHUS. TenaoBoe pacliupeHue U ckaTue.

Temnepatypa. CBsA3b TeMIEpaTypbl CO CKOPOCTBIO TEIJIOBOIO JBUKCHUS
yacTull. BHyTpeHHsas »sHeprus. CnocoObl H3MEHEHUS BHYTPEHHEW SHEPIUH:
TerIonepeaada U coBepiieHre padboTel. Buasl Temionepenayn: TEIIONPOBOIHOCTD,
KOHBEKIIUS, U3Ty4YCHHUE.

KoanuecTtBo TemioTel. YenbHass TEIIOEMKOCTh BellecTBa. TemiooOMeH u
TEIJIOBOE paBHOBECHE. Y paBHEHUE TEIJIOBOTO OanaHca. [laBieHue u oTBepieBaHue
KPUCTAJUIMYECKUX BEIIECTB. YelibHas TeruioTa IuiaBieHus. I[lapooOpasoBanue u
koHaeHcamusa. Mcmapenme. Kumenwe. VYaenpHas TemioTa mapooOpa3OBaHMS.
3aBUCHMOCTh TEMIIEPATYPHI KUTICHUSI OT aTMOC(HEPHOTO TaBJICHHUSI.

BrnaxnocTts BO3ayXa.

DHeprus TOINIUBA. Y IeJIbHAsl TeIIOTa CTOPaHMUSL.

[Ipunuunel pabotel TeroBbix jBurareneil KIIJ TtemmoBoro aBuratesns.
TerutoBble IBUTATENN U 3aIIUTA OKPYKAIOUIEN CPEIBL.

3aKOH COXpaHEHHUS U MPEBPAICHUS SHEPTUHU B TETJIOBBIX MPOIIECCaXx.

JHemoncmpauyuu.

1. HabmroneHue 6poyHOBCKOTO JBUXKECHHUS.

2. Habmonenue nuddysumn.

3. HaOmronmenue siBneHn CMauyuBaHUS U KaNWILISIPHBIX SBIICHUN.

4. HabmromeHne TerIoBOro pacuIiupeHus Tel.

5. M3MmeneHnue pnaBieHus raza MpU U3MEHEHWHW OObEéMa U HArpeBaHUMU WJIU

OXJIQKJICHUH.



6. IlpaBuna nsMepeHus TeMIEPATYpPHL.

7. Bugel Tennonepenayu.

8. OxuaxaeHue mpu COBEPIICHUN paObOTHI.

9. HarpeBanue nipu coBepiiieHuU pabOThl BHEIIHUMH CHJIAMHU.

10. CpaBHEHHE TEMIOEMKOCTEN PA3JINYHBIX BEIIECTB.

11. HabnrogeHne KuTmeHusl.

12. HabnrogeHne mocTosSTHCTBA TeMITepaTyphl MPH TIaBJICHUH.

13. MoJienu TeIUIOBBIX JABUTATEIICH.

Jlabopamopnsie pabomol u onvimol.

1. OnbITHI IO OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHHUS.

2. OnbITHI IO BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM WJIM caxapa.

3. OneITel MO HAOMIOJEHUIO TEIJIOBOTO PACIIMPEHUs] Ta30B, KUJIKOCTEH U

TBEPIBIX TEIL.
4. OmnpenencHue NaBJICHUS BO3AyXa B OaJJIOHE HITIPHUIIA.
OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHUS BO3/AyXa OT €ro o0bheéMa
Y HArPEBaHMS WJIN OXJIAXKICHHUS.

6. IIpoBepka runoTe3bl JMHEHHON 3aBUCUMOCTU JIJIMHBI CTOJIOUKA KUIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPaTypHhI.

7. HaOmionmenve wu3MeHEHUs BHYTPEHHEHW OHEpPruM Tella B pe3yJbTaTe
Terionepeaayu U padboThl BHEUTHUX CHUJL.

8. HccnenoBaHue sBJICHUS TEMJIOOOMEHA MPU CMEIIMBAHUM XOJIOJHOU U

ropsityer BOJIBL.

9. OmpeneneHne KOJTUYECTBA TEIUIOTHI, MOJYUYEHHOTO BOJION MPHU TETLIOOOMEHE

C HAarpeThIM METAJUIMYECKUM LIMIIHHAPOM.

10. OnpenesieHne yaeapHON TEITOEMKOCTH BELIECTBA.

11. MccnenoBanue nporecca uCrapeHus.

12. OnpenesieHne OTHOCUTENIBHOW BIAXKHOCTH BO3/TyXa.

13. OnpenenieHne yaeabHOM TEIIOTHI IUIaBJICHUS JIbJA.

Paznen 7. JaekTpuyeckue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanmsi Ted. [[Ba poja 3ieKTpUUecKHX 3apsiaoB. B3aumopeicTBue
3apspKeHHBIX Tell. 3akoH KyioHa (3aBUCUMOCTH CHJIBI B3aUMOJICHCTBHUSI 3apSKEHHBIX
TEJl OT BEJIMYMHBI 3aPSAI0B U PACCTOSHUS MEXKAY TEITAMH).

OnekTpudeckoe mnose. Hanpspk€HHOCTh  3iiekTpudeckoro mnois. [IpuHuun
CYNEPHO3ULINH ICKTPUUECKUX TOJIeH (Ha Ka4eCTBEHHOM YpPOBHE).

Hocurenn snekTpuyeckux 3apsaoB. DJIEMEHTAPHBIA JJIEKTPUYECKUN 3apsl.
Crpoenue aroMa. [IpoBOIHUKH U AUAIEKTPUKHU. 3aKOH COXPAHEHUS 3JIEKTPUUYECKOTO
3apsiaa.

DNEeKTpUYECKUA TOK. YCJIOBHUS CYIIECTBOBAHHUS JJIEKTPHUYECKOTO TOKA.
HcTouHMKNM TOCTOSIHHOTO TOKa. JIeWCTBHSL AJIEKTPUUECKOro TOKa (TEmIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIEKTPUUECKHUI TOK B )KHJIKOCTSIX U Ta3ax.



Onektpuueckass  nenb. Cuina  Toka.  DIEKTPUUECKOE  HaNpsKEHUE.
CormnpoTuBiieHHE MPOBOJHUKA. Y IETbHOE COMPOTUBIICHUE BellecTBa. 3aKkoH Oma aJis
yuacTtka uenu. [locienoBarenbHOe U napauieibHOE COCTMHEHNE TPOBOJHUKOB.

PaGora u MONIHOCTH dJIEKTpUYECKOro Toka. 3akoH Jxoyns—JIeHma.
DJIeKTPUYECKUE IIENU W MOTPEOUTETN AJIEKTPUUYECKOr 3Heprun B ObITY. KopoTkoe
3aMBIKaHHUE.

[TocTossHHBIE MarHuThl. B3anMoeMCTBUE MOCTOSAHHBIX MAarHUTOB. MarHUTHOE
nosie. MarHuTHOE 1oJjie 3eMJIM U €ro 3HaYeHHE IS )KU3HU Ha 3emiie. OnbIT DpcTena.
MarauTHoOE 10JI€ AIEKTPUIECKOro Toka. [[puMeHeHre 3IEeKTPOMAarHuTOB B TEXHUKE.
JlelicTBUE MAarHMUTHOTO TMOJs HA TMPOBOJHUK C TOKOM. OJEKTPOABUTATEID
MOCTOSIHHOTO ~ TOKa.  Mcnosib30BaHHWE — AIEKTPOABUTATENIEM B TEXHHYECKHUX
YCTPOMCTBAX M HA TPAHCIIOPTE.

Onbitel @apanes. fIBneHue snexkrpoMarHuTHOW WHAyKuuH. [IpaBuno Jlenua.
DIIEKTpPOreHepaTop. Cnioco6b1 IIOJTy4YECHUS AJIEKTPUYECKOU DHEPIHUHU.
DJIEKTPOCTAHIIMU HA BO30OHOBIISIEMBIX UCTOYHUKAX YHEPTHUHU.

Jemoncmpayuu.

DIIeKTpU3aLUS TEIL.
JIBa poJia 3JIEKTPUUYECKHUX 3apSA0B U B3AUMOJCHUCTBUE 3aPSKEHHBIX TEI.
Y CTpOUCTBO U IEUCTBUE IIEKTPOCKOTA.
DIIEKTPOCTATUYECKAsT UHIYKIIUS.
3aKOH COXpPAHEHUS DJICKTPUUECKHUX 3aPsI0B.
[IpoBOHUKY Y TUBJIEKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIA.
HcTOYHMKHM TTOCTOSTHHOTO TOKA.
JIericTBUS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUHN TOK B KHUJIKOCTH.
. ['a30BbIM paszps.
. I3MmepeHune cuibl TOKa aMIepMeTpOM.
. I3MepeHue 3JIeKTpUUeCKOro HApsKEHUsI BOJTBTMETPOM.
. Peoctar u marasuH cOIpOTUBIICHUHN.
. BzaumoieiicTBrE TOCTOSSHHBIX MAarHUTOB.
. MozenrpoBaHre HEBO3MOXHOCTH PA3/ICJICHUS MTOJFOCOB MarHuTa.
. MozennpoBaHHe MarHUTHBIX MOJIEW MOCTOSIHHBIX MATHUTOB.
. OneIT Dpcrena.
. MaruuTHOE€ 1oJie ToKa. DJIEKTPOMarHur.
. JleicTBHE MarHUTHOTO MOJIA HA TPOBOJHUK C TOKOM.
. DNEeKTPOABUTATETh TOCTOSIHHOTO TOKA.
. UccnenoBanue ABIEHUS 3IEKTPOMATHUTHON UHAYKIIHH.
. OnbiTel @apajnes.
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24.

25.

3aBUCHMOCTh HAmpaBJICHUS WHAYKIIMOHHOTO TOKAa OT YCIOBUH €ro
BO3HUKHOBCHHUSI.
DNeKTpOoreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

A

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnpITel 1O  HAOMIONCHHUIO JJICKTPU3AMU  TEJl MHAYKIUMEH U IpHU
COITPUKOCHOBECHUM.

UccnenoBanne nNEUCTBUS JJNEKTPUYECKOTO TMOJISI HA TMPOBOJHUKH U
JTADJICKTPUKH.

Co6opka 1 nmpoBepka pabOThI ANEKTPUIECKON LIETTH TTOCTOSIHHOTO TOKA.
N3mMepenure u peryampoBaHue CUJIbI TOKA.

N3mepenune u peryampoBaHUE HAMPSIKEHHUS.

UccnegoBanne 3aBUCHMOCTH CHJIBI TOKA, HIYLIErO 4Yepe3 Pe3ucTop, OT
COITPOTHUBJICHUA PE3UCTOPA U HANIPSHKEHUS Ha PE3UCTOPE.

OnbITHl, TEMOHCTPUPYIOIINE 3aBUCUMOCTD DJICKTPUUECKOIO COMPOTUBIICHUS
MPOBOJIHUKA OT €T0 JUIMHBI, IJIONIA1 MTONEPEYHOr0 CEUCHUSI U MaTepurala.
[IpoBepka mnpaBwiIa CHOXEHUS HANPSHKEHUW TPU  MIOCIEI0BATEILHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBWiia MJIsI CUJBI TOKAa NpPH TMAPAUICIBHOM COCIUHEHUU
PE3UCTOPOB.

Onpenenenue padoThl AIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
OrnpeneneHre MOIHOCTH AIEKTPUUYECKOTO TOKA, BBIAECISIEMON HA PE3UCTOPE.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, HAYIIErOo 4epe3 JaMIIOYKy, OT
HaIpsHKEHUS Ha HE.

Onpenenenue KIIJ[ nHarpeBares.

HccnegoBanne MarHUTHOT'O B3aUMOJICUCTBHS ITOCTOSSHHBIX MarHUTOB.
N3ydenne MarHuTHOTO MOJII MOCTOSSHHBIX MArHUTOB MIPU UX 00BEITUHEHUU U
pa3IeJICHUM.

UccnenoBanne necTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.
OnNBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJICUCTBUS KATYIIKU
C TOKOM Y MarHUTa OT CUJIbI TOKA U HAIlPaBJICHUS TOKA B KaTYIIIKE.
N3ydenue neiicTBUsI MAarHUTHOTO TOJIST HA TPOBOJIHUK C TOKOM.
KoHcTpynpoBanue u uzydeHue paboThl JIEKTPOIBUTATEINS.

N3smepenue KIIJ] asekTpoaBUrateibHOM yCTaHOBKH.

OnpITEl 1O HWCCIAEIOBAHUIO SIBJICHUSI DJIEKTPOMATHUTHOM  HMHAYKIIUU:
MCCJICIOBAaHUE U3MEHECHUI 3HAYEHUS U HAMPABJIECHUS MHIYKIIMOHHOTO TOKA.

9 KUIIACC

Pa3nea 8. Mexannueckue siBJIEHHUS.



Mexanuueckoe ABuwxkeHue. MarepuanbHas Touka. Cucrema  OTCUETA.
OTHOCHUTENIBHOCTh MEXaHWYECKOro JABWXKEHHUS. PaBHOMEpHOE MNPSAMONMHEIHOE
nBrxeHue. HepaBHoMepHOe mNpsMoMHEHOe IBUKeHue. CpenHsis U MITHOBEHHas
CKOpOCTb T€Jla IPU HEPABHOMEPHOM JBHUKCHUH.

VYckopenue. PaBHOyckopeHHOe mpsMoiuHerHHoe aBuxkeHue. (CBoOoaHOE
nagenue. OnsITel ['anues.

PaBHOMepHOEe nBIKeHHE MO OKpyxHOcTH. [lepmon u wactora oOpaiieHus.
JIuneliHas U yriaoBas cKOpocTU. LIeHTpocTpeMUTENbBHOE YCKOPEHHUE.

ITepBoiii 3akoH HbroTroHa. Bropou 3axkoH Herorona. Tperun 3akoH HeroToHa.
[IpuHIMII CynIEPIIO3UIIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuia TPEHUSI CKOJIBXEHHUS, CHIIA
TPEHUS MTOKOS, APYTHUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMUPHOIO TATOTEHUS. Y CKOpPEHHE CBOOOJHOTO
najgenus. JIBmkenue maHeT BOkpyr Connna. IlepBasg kocmuyeckass CKOpOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue maTepuanbHON TOUKH. AOCOMIOTHO TBEpPAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEITIEHHON OChIO BpameHus. MOMEHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3meHenne umnyibca. Mmynbc cuiibl. 3aKOH COXpaHEHUS
MMIyJibCa. PeakTMBHOE IBUKEHUE.

Mexanuueckas paboTa U MOIIHOCTb. PaboTa CUil TSKECTH, yIPYrOCTH, TPEHHUS.
CBs3pb sHepruu U pabotTel. [loTeHuumanbHash »HeEprus Tena, MOAHITOrO HaJ
MOBEPXHOCTHIO 3eMiM. l[loTeHImanbHas sHeprus c:kaTou IpyxuHbl. KuHetnueckas
sHeprusi. TeopeMa O KMHETHYECKOW JIHEPTHH. 3aKOH COXPAHEHUS MEXAHUYECKOU
DHEPI'UHU.

Hemoncmpauyuu.

1. HaGnrogeHne MeXaHWYeCKOro IBMKEHUS Tela OTHOCHUTEIBbHO Pa3HbIX TEJ

OTCYETA.

2. CpaBHeHME TyTell M TPACKTOPUN MABUKEHUS OJJHOTO U TOTrO K€ Teja
OTHOCHUTENBHO PA3HBIX TEJI OTCYETA.

N3mepeHne cKkOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JIBUYKEHUSL.
HccnenoBanne npu3HAKOB PABHOYCKOPEHHOTO IBUKEHUS.

HaGnronenue nBmKeHUS Tela 1Mo OKPYKHOCTH.

HaGnronenne mMexaHnMuecKux SIBICHUN, TMPOUCXOMSAIINX B CHUCTEME OTCYETA
«Tenmexka» 1pu €€ paBHOMEPHOM U YCKOPEHHOM JIBHXKEHUH OTHOCUTEIBHO
kaOuHeTa HU3UKHU.

7. 3aBHCHMOCTb YCKOPEHHUS Tela OT Macchl Tejla W JEHCTBYIOLIEH Ha HEro

o v kW

CHJIBI.
8. Halmronenue paBeHcTBa CUIT IIPH B3aUMOJICHCTBUU Tell.
9. HM3MmeHeHue Beca Tena IpU YCKOPEHHOM JIBUYKECHHUH.
10. [lepenada umIrynbca npy B3auMOJECUCTBUH TEIL.



11
12
13
14
15
16

. [Ipeobpa3zoBanust SHEPTUU MTPU B3aUMOICHCTBUHU TEJL.

. CoxpaHeHue UMITYJIbCa IPU HEYIIPYTOM B3aHMMOJICHCTBHH.

. CoxpaHeHre UMIyJIbca IpU A0COIIOTHO YIPYTrOM B3aUMOJEHCTBUU.

. HabnroieHue peakTHBHOTO ABMXKEHUS.

. CoxpaHeHne MEXaHMYECKON SHEPTUH ITPU CBOOOTHOM IaJICHUM.

. CoxpaHeHHEe MEXaHWYECKOM 3HEPruu MpHU JBWKEHUM TeJa IMOJ JIEHCTBUEM
MPY>KUHBI.

Jlabopamopnsie pabomul u onvimol.

1.

10.

11

KoncTpynpoBanne Tpakrta [y pa3rOHa W JAJIBHEHIIETO0 PaBHOMEPHOTO
JBIKECHUS IAPUKA UITU TEJIEHKKH.

OnpeneneHue CpelIHE CKOPOCTU CKOJBXEHUSI Opycka WIM JBHKCHUS
HIAPUKA 10 HAKJIOHHOW IUIOCKOCTH.

OnpeneneHue yCKOpEHHsI Tela IpPU PABHOYCKOPEHHOM JIBUKEHUU 10
HAaKJIOHHOM IIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH TYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBIKEHUU 0€3 HauallbHOM CKOPOCTH.

[IpoBepka rHUIMOTE3BI: €CIM TIPU PABHOYCKOPEHHOM JIBHKEHUU 0Oe€3
HAYaJbHOM CKOPOCTH IIyTH OTHOCATCS Kak pPsSAJ HEUYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEXKYTKU BPEMEHHU OJINHAKOBHI.

UccnenoBanne 3aBUCUMOCTH CUJIBI  TPEHUS CKOJBXKEHHUS OT  CHJIBI
HOPMAaJILHOTO JIABJICHHUS.

Onpenenenue kodphuiMeHTa TPEHUS CKOJIbKCHHS.

Onpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenre paboOThI CHIJIBI TPEHUSI TTPU PaBHOMEPHOM JBHKEHUU Teja 10
TOPU30HTAIBHON NOBEPXHOCTH.

Onpenenenue pabOThl CWIBl YOPYrOCTH TMpU MNOABEME TIpy3a ¢
WCIIOJIh30BAHNEM HETIOABUKHOTO U TOJBUKHOTO OJIOKOB.

. I3ydeHue 3aKkoHa COXpaHEHUS! SHEPTHUU.

Pa3nen 9. MexannuecKue KoJ1e0aHUS M BOJIHBI.

KonebarenbHoe nBrxenne. OCHOBHBIE XApaKTEPUCTUKHU KOJEOaHWl: Mepuom,
4acToTa, aMIUIMTyaa. MaremMaTu4ecKuil U NpYKUHHBIM MasTHUKU. [IpeBpaienue
SHEPrUM MPHU KOJIeOATETLHOM JBUKEHHUH.

3aryxaromue KoJie0aHusl. BbIHYyX1I€HHbBIE KoJie0aHusl. Pe3onanc.
Mexanuueckue BosiHbl. CBOMCTBa MeXxaHMYECKUX BOJH. [IpoosibHbIE U TIOTIepeYHbIe

BOJIHBI.

I[J'II/IHa BOJIHBI U CKOPOCTH eé pacpoCTpaHCHHU. MexaHuuecKrue BOJIHBI B

TBEPJIOM TeJIe, CEICMUYECKHE BOJHBI.

3Byk. I'poMkocTh 3Byka M BbicoTa TOoHa. OTpaxenue 3Byka. MH(pa3Byk u
YIIbTPa3BYK.

Jlemoncmpayuu.



1. HaOmromenuwe xomeOaHMII Tel MON JOEHCTBUEM CHIIBI TSHKECTH UM CHIIBI
YIIPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTH U Ha TIPYXKUHE.

HaOmronenue BeIHYXICHHBIX KOJICOaHU U pe30HaHCA.

Pacnpoctpanenue npo10IbHBIX U MOMIEPEYHBIX BOJIH (HA MOIEIH).
Ha6nronenune 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKyCTUYECKHU PE30OHAHC.

o vk~ w N

Jlabopamopnsie pabomul u onvimol.

1. OmpezeneHue 4aCTOTHI M Miepruojia KoyieOaHU MaTeMaTUYECKOr0 MasiTHUKA.

2. Ormpezenenne 4acTOThl U IEpUOJIa KoJieOaHUN MPY>KUHHOTO MasTHUKA.

3. HccnenoBaHue 3aBUCHUMOCTH TMEpHOJia KOJCOAHWM IMOJBEIICHHOTO K HUTH

rpy3a OT JIJIMHBI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH MepUoia KoJieOaHU! MPY>KUHHOTO MAasSTHUKA OT
Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH MepHoJia KoJeOaHUW Tpy3a, IMOJBEIICHHOTO K
HUTH, OT MacChl Ipy3a.

6. OnbITBI,  JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  MepHojia  KojeOaHui
NPYKMHHOTO MasgTHUKA OT MACChl rpy3a U )KECTKOCTU MPYKUHBI.

7. V3Mepenue yckopeHusi CBOOOHOTO MaIeHUS.

Paszges 10. DieKTpoMarHuTHOE 1M0J1€ M JJIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  MOJIE. ODJIEKTPOMarHuTHbIE  BOJIHBI. CaoiicTBa
ANEKTPOMArHuTHbIX BOJH. [llkanma »3ieKTpoMarHWTHBIX BOJH. Fcnonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3HU.

DnekTpoMaruuTHas npupoaa cBera. CkopocTh cBera. BonHOBBIE CBOMCTBa
CBeTA.

Hemoncmpauyuu.

1. CBoliCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BosHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie pabomul u onvimol.

1. M3ydyeHue CBONCTB AJIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMIIBHOTO

TenedoHa.

Pa3nen 11. CBeToBbIe IBJICHHUS.

JlyueBas monenb cBera. Mcrounuku ceera. [IpsMonnHeniHOe pacnpocTpaHeHne
ceeta. 3armenus Comuna u Jlynsl. Otpaxenune cBeta. Ilnockoe 3epkano. 3akoH
OTPAKEHUS CBETA.

[Ipenomnenue cBera. 3akoH TmpenomsieHusi cBera. llonHOe BHyTpeHHEe
OoTpakeHHe cBeTa. Vcnonb30BaHUE MOTHOTO BHYTPEHHETO OTPAKEHUS B ONTUYECKUX
CBETOBO/IAX.

JIunza. Xon nydeit B nuH3e. OnTudeckas cuctema goroamnmnapara, MUKpOCKOIa
u Teneckomna. ['na3 kak ontuueckas cucrema. bam3opykocTh U JaabHO30PKOCTb.



Pasnoxxenne Oemoro cBera B cmektp. Omnbitel  Heiorona. Croxenue
CHEKTpaJbHBIX UBETOB. Jlucnepcus cBeTa.
JHemoncmpayuu.

W o N AW R

[IpsAMomnMHEIHOE pacpOCTPaHEHHE CBETA.

OtpaxeHue cBeTa.

[Tonyyenue n300pakeHUi B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

Onrtuyeckuii CBETOBOI.

Xon nydyeir B coOuparoliei JImH3e.

XoJ1 Iy4el B pacCEnBArOIICH JIUH3E.

[Tonyuenne n300pakeHU ¢ TOMOIIIBIO JIUH3.

[Ipunuun aeiictBus hoToanmnapara, MUKpPOCKOIA U TEJIECKOIA.

10. Mopens Tiiasza.

11. Paznosxenue 6e10ro cBeTa B CEKTP.

12. [Tomy4yenue 6em0ro cBETa IPH CIOKEHUH CBETAa PA3HBIX IIBETOB.
Jlabopamopnwie pabomuel u onvimol.

1.

HccnenoBanne 3aBUCUMOCTH yIiia OTPaXEHHUS CBETOBOTO Jyda OT Yyria
najcHus.

N3yuenune xapakTepucTUK N300paKeHus IPeIMETa B INIOCKOM 3epKaJie.
HccnenoBanne 3aBUCHMOCTH YIJIa MPEIOMIICHHS CBETOBOTO Jyda OT yria
MaJCHUS Ha TPAHUIIE «BO3TyX—CTEKIIO.

[Tomy4yenue n300pakeHU ¢ TOMOIIBIO COOUPAIOIICH JIMH3HI.

Omnpenenenre (HOKYCHOTO PACCTOSHUS U ONTHYECKOW CHUIIBI COOMpArOIICi
JIUH3HI.

OnBITHI IO Pa3NIOKEHUIO OEJIOTO CBETA B CTIEKTP.

OnbITEl TIO BOCHPHUATHIO IBETa TMPEAMETOB MPU WX HAOTIOICHUU depes
IIBETOBbIE (DUIIHTPHI.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Oneitel Pezepdopna u mnnanerapHas mozenb aroma. Mopenb aroma bopa.
Hcnyckanue u normonieHue ceeta aroMoM. KBaHTel. JInHevaThie CIIEKTPHI.

PagnoaktuBHOCTh. Anbda-, 6eTa- U ramma-uznydeHus. CTpoeHHE aTOMHOTO
aapa. Hykiionnas mozaens atromuoro siapa. M3oronsl. PagnoakTuBHbIE TpEeBpaliCHHUS.
ITepuon nostypacmnajia aTOMHBIX SITEP.

SnepHble peakiuu. 3aKOHbBI COXPAHEHHUs 3apsI0OBOTO0 M MacCOBOTO YHCEIN.
OHeprusi CBA3M aTOMHBIX sAnep. CBsi3b Macchl W 3HEpru. Peakuuu cuHTE3a U
nenenus siaep. Ucrounuku 3neprun CostHIa U 3BE3I.

Anepnas dHepreruka. JleWCTBUSA pPagMOAKTUBHBIX W3JIyYEHUH HA JKUBBIC
OpTaHU3MBI.

Jlemoncmpayuu.

1.

CHCKTpBI N3JTYYCHUS U ITOTJIOLICHMAA.



CrexTpsl pa3IuyHbIX Ia30B.

CnekTtp BoJOpoOa.

Habmonenue TpekoB B kamepe Bunbcona.

Pabora cuérunka HOHM3UPYIOMIUX U3TYYCHUH.

Perucrpanus uznydeHus NpupoaHbIX MUHEPAJIOB U MMPOAYKTOB.

Jlabopamopnwie pabomel u onvimol.

1. HaOmioneHue CrIOMIHBIX U TUHEHYATHIX CIIEKTPOB U3ITYUCHHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHHUE SHEPTUU YACTHUIIBI IO TOPMO3HOMY ITyTH

(o gotorpadusim).

3. W3mepeHnue pagnoakTuBHOrO (oHa.

IHoBTOpHUTEIBbHO-00001AOIIUI MOAYJIb.

[ToBTOpHUTENHEHO--0000IAIOIINI MOTYJIb TPEIHA3HAYEH ISl CUCTEMATU3aluU U
0000LIEHUs] MPEIMETHOIO COJIEP)KAaHUSA U OMNbITA JAEATEIbHOCTH, MPUOOPETEHHOTO
Py HW3YYEHUU BCEro Kypca (u3uKH, a TakkKe [JIs MOATOTOBKU K OCHOBHOMY
roCyJJapCTBEHHOMY JK3aMEHY IO (QU3NKe i1 OO0ydarouuxcs, BBIOPABIIMX 3TOT

SN

y4eOHBIN PEIMET.

[Ipy W3ydyeHHH JAHHOTO MOJIYJIA PEANTHM3YIOTCS M CHCTEMAaTH3UPYIOTCS BUIbI
JEsITeIbHOCTH, Ha OCHOBE KOTOPBIX OOECHEeUMBAETCS JOCTHUKEHHE MPEIMETHBIX U
METanpeIMETHBIX  IUIAaHUPYEMBbIX  pe3yslbTaToB  oOydeHus,  (opmupyercs
€CTECTBEHHOHAy4YHas T'PAMOTHOCTh: OCBOCHHME HAy4YHBIX METOJOB HCCIEIOBaHUS
ABJICHUM NPUPOABI U TEXHUKH, OBJIAJCHHE YMEHHUSIMH OOBACHATH (PU3HUECKUE
ABJICHMS, TPUMEHSS TOJyYEHHbIE 3HAaHMs, pelaTrb 3aJa4yd, B TOM YHCIE
KA4€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIMATBHO NEATEIBHOCTHBIM XapakTep JaHHOTO pas3zelia peanu3yeTcs 3a
C4€T TOrO, 4YTO OOYHArOUIUECS BBINOJHSIOT 3aJaHusl, B KOTOPBIX UM MPEAJIaraeTcs:

Ha OCHOBE TMOJYYEHHbIX 3HAaHUU pacrno3HaBaTh M HAYYHO OOBACHATH
¢buznueckre SABICHUS B OKPY>KaIOLIEH MPUPOIE U MOBCEAHEBHOM KU3HH;

MCIIOJIb30BaTh HAy4YHBIE€ METO/bl UCCIIETOBAHMS (PU3NUYECKUX SIBICHUN, B TOM
qucIie sl IPOBEPKU FUIIOTE3 U MOJYyUYEHUS TEOPETUUECKUX BHIBOJIOB;

OOBSACHATh Hay4yHbIE OCHOBBI Hau0oOJiee BaXKHBIX JOCTHXKEHUUW COBPEMEHHBIX
TEXHOJIOTUW, HAMpUMeEp, MPAKTHUYECKOTO HCIOJIb30BAHUS PA3IMYHBIX MCTOYHUKOB
SHEPIUHM HA OCHOBE 3aKOHA IPEBPALICHMS U COXPAHEHUs BCEX HM3BECTHBIX BUOB
SHEPIHUU.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMA IIPOI'PAMMBI 110
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue pu3uKu Ha YpOBHE OCHOBHOTO OOIIETr0 00pa30BaHUs HAMpPaBIECHO Ha

TOCTIKCHUE JIMYHOCTHBIX, METANpPEAMETHBIX M TPEIAMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare uzydeHus: pu3MKu Ha ypOBHE OCHOBHOI'O OOIIEr0 00Opa3oBaHUs Yy

oOyuarorierocsi OyayT c(opMUpOBaHBI CIEAYIOIIME JIUYHOCTHBIE pPE3YJIbTaThl B
YacTH:

1) naTpUOTHYECKOT0 BOCIIMTAHUS:

— MPOSIBJICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOMU
bu3nYecKoil HayKH;

— LIEHHOCTHOE OTHOIIEHUE K IOCTHXKEHUSIM POCCUMCKUX YUEHBIX--(PUBUKOB;

2) rpamxJaaHCKOro ¥ JyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

— FOTOBHOCTh K aKTUBHOMY YYaCTHUIO B OOCYXKJI€HUHU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEeM, CBSA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHXKEHUU
busuky;

— OCO3HAHME BAXKHOCTU MOPAJIbHO--3TUYECKUX MPUHLMUIIOB B JEATEIbHOCTU
YYEHOT0;

3) 3cTeTU4eCKOro BOCIIUTAHMSI:

— BOCTIPUSTHE AICTETHYECKUX KauecTB (DU3MYECKON HayKu: €€ TapMOHHYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MMO3HAHUA:

— OCO3HAHHWE IIEHHOCTH (PU3NYECKOW HAyKHM KaK MOIIHOTO HWHCTPYMEHTA
ITIO3HAHUS MHpPA, OCHOBBI PA3BUTHUS TEXHOJIOTMM, BAYKHEWILEH COCTABIISIOLIEH
KYJIBTYPBIL;

— pa3BUTHE HAyYHOM JIFOOO3HATENILHOCTH, MHTEpeca K UCCIeI0BaTeIbCKON
JeATEIIbHOCTH;

5) popMuUpPOBaAHUSA KYJbTYPbI 3I0POBbSI 1 IMOIUOHAJILHOTO 0JIATOMOJIYyYHS:
— OCO3HaHue IIeHHOCTH Oe3omacHoro o0pa3a >KM3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXHOCTH TMpaBui O€30MacHOTO TIOBEICHUS Ha
TPAHCIIOPTE, Ha JOpOTax, C AJICKTPUYECKUM U TEIJIOBBIM OOOPY/IOBAaHHEM B
JIOMAITHUX YCIIOBHUSIX;

— c(hopMHUPOBAHHOCTH HaBbIKa pedIeKCHHU, TPU3HAHUE CBOETO IpaBa Ha OIIUOKY
Y TAKOT0 )K€ MpaBa y IPyroro 4ejioBeKa,

6) Tpy10BOI0 BOCIIMTAHMS:

— AaKTHBHOE YYacTHE B PEIICHHHM MPAaKTHUYEeCKUX 3a7ady (B paMKaX CEMbH,
oOpa3oBaTenbHON OpraHu3alliy, TOPOIa, Kpasi) TEXHOJOTUIECKON U COIMAIbHON
HaIpaBJIeHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NYECKUX 3HAHMI;



e — MHTEpEC K MPAKTUUECKOMY MU3YUCHHUIO MPOQECCUii, CBA3aHHBIX C (PU3UKOM;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS Ha TPUMCHCHHE (PU3NYECKUX 3HAHWKM [JI PEIICHUS 3aJad B
00JIacTU OKpYJKaoIeH cpejbl, IUIAHUPOBAHUS TIOCTYIIKOB W OLEHKH HX
BO3MOYKHBIX ITOCIIEJICTBUU JIJII OKPYIKAIOIIEH CPEBI;

e — OCO3HaHHWE TIJIO0ATBLHOIO XapakTepa ASKOJOTMYECKUX IpoOjeM H IyTeH Hux
pelieHus;

e 8) amanranumM K U3MEHSIOUMIMMCH YCJIOBHUAM COLHUAJBHON U MPHUPOAHOU
cpeabl:

e — MOTPEOHOCTH BO B3aUMOJCHCTBUU MIPH BBHITIOJHEHUU UCCIEAOBAHUMN U TIPOEKTOB
(bu3MYeCcKoi HaMPaBIEHHOCTH, OTKPHITOCTb ONBITY U 3HAHUSIM JIPYTHUX;

e — TIOBBIIICHWE YPOBHS CBOEH KOMIIETEHTHOCTHM 4YE€pe3 MPAKTUYECKYIO
JESITETbHOCTD;

e — MOTPEOHOCTHh B (DOPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4HUCIE (POPMYIUPOBATH
UJIeU, TIOHSTHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUSX;

e — OCO3HaHUE JNEPUIIMTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH B 00yiacTu
busuKy;

e — IUTAHUPOBAHUE CBOETO PA3BUTUS B MPUOOPETECHUU HOBBIX (PU3UUECKUX 3HAHUM;

e — CTpPEMJICHHE aHAJIM3UPOBATH M BBISBISATH B3aUMOCBSI3U MPUPOJIbI, OOIIECTBA U
HYKOHOMHKH, B TOM YUCJIE C UCTIOIb30BaHNEM (HU3HUUECKUX 3HAHUM;

e — OLEHKAa CBOMX JCHUCTBUM C YYETOM BIHASHUS Ha OKPYXAOIIYIO Cpeny,
BO3MOKHBIX IJ1I00aJIbHBIX TIOCJIEICTBUH.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHUsI mporpaMMbl 1Mo (GU3HKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi y oOydvaromerocs OyayT chOpPMHPOBAaHBI MeTanpeaMeTHbIE
pe3yJabTaThl, BKIIOYAIONINE MMO3HABATCIbHBIC YHUBEpCAJIbHBIC YUeOHBIC NEHCTBHS,
KOMMYHUKATHUBHBIC  yYHHBEPCAJIbHBIC  Y4YCOHBIC  JICHCTBHS,  PETYJISTHBHBIC
YHUBEpCaIbHbIC YICOHBIC TCHCTBUS.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBUS

ba3oBble 1ornyeckue AeicTBUs:
e BBIBIATH M  XapaKTEpPH30BaTh CYIIECTBEHHBIE MPHU3HAKH OOBEKTOB
(sBIIEHMI);
e YCTaHaBIIMBATh CYIIECTBEHHBIA MPHU3HAK KIACCHU(PUKAIUU, OCHOBAHHS JIJIsI
00001IEHNS ¥ CPaBHEHUS;



BBISBJISTh 3aKOHOMEPHOCTH W TPOTHBOPEYHS B pacCMaTpUBaEeMbIX (haKTax,
JTAHHBIX W HAOJIOJICHUSIX, OTHOCSIIMXCS K (DHU3UUICSCKUM SIBIICHUSM;

BBISBJIATh TPUYMHHO--CIICACTBCHHBIC CBSI3M IPH HM3YyUYCHUH (U3HUSCKUX
SIBJICHUI M TIPOIIECCOB, JIEJATh BBIBOJBI C MCIIOJIb30BAHUEM JICTYKTUBHBIX H
MHIYKTHUBHBIX YMO3AKJIFOUCHHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBS3SIX
(bU3HUECKNX BEINYNH;

CaMOCTOSITEIIEHO BBIOMPATh CrOCO0 perreHus yueOHO (U3nvecKkoi 3amadn
(cpaBHCHHME  HECKOJBKMX  BapHaHTOB  pCIICHHS, BBIOOp  HaumbOosee
HOJXOSIICTO ¢ YYETOM CAMOCTOSTEIILHO BIJICIICHHBIX KPUTEPUEB).

Ba3oBnle ucciieqoBareLCKHe JeCTBUSA:

HCIIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIBCKUI MHCTPYMEHT MTO3HAHUS;
MPOBOAUTE MO CAMOCTOSITEILHO COCTaBJICHHOMY IUIaHY OIIBIT, HECIIOMHBIN
bu3MUecKuil  SKCIEPUMEHT, HEOOJbIIOe HCCleoBaHuE (U3HUUECKOTO
SABJICHUS;

OIICHUBATh HAa MPUMEHUMOCTh U JJOCTOBEPHOCTH UH(POPMAIIUIO, TOJTYIECHHYIO
B XOJI€ UCCJICIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSATEeNIbHO (OpMYJIHPOBaTh OOOOIIEHUS M BBIBOJABI MO pe3yJbTaTam
IPOBENEHHOTO HAOIIOCHUS, OTIBITA, UCCIICIOBAHNS;

MPOTHO3UPOBATh  BO3MOXKHOE  JlajbHEHIee  pas3BUTHE  (DU3UYECKUX
MPOIIECCOB, a TAKXKE BBIJBUTATH MPEAMNOJOKEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

OPUMEHATh Pa3IMYHbIE METOJIbl, HHCTPYMEHTbI U 3alpOoChl NMPHU MOUCKE U
orObope uH(pOpPMAlUM WM JAaHHBIX C YYETOM TMPEAJIOKEHHOW Y4eOHON
dbu3nyecKoi 3a1a4u;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M HWHTEPIPETUPOBATH WHEGOPMAIIUIO
pa3IMYHBIX BUJOB U (HOPM IMpeICTaBICHMUS;

CaMOCTOSITENIbHO ~ BbIOMpaTh  ONTUMAJbHYIO  (QOpMy  MpEeACTaBICHHUS
nHGOPMAIIUU U WILTIOCTPUPOBATH PEIaeMbIe 3a]]a9i HECIOKHBIMU CXEMaMH,
IuarpaMMaMu, UHOU rpaduKoil U UX KOMOMHAIUSIMHU.

KoMMyHuMKaTHBHBIC YHHMBEpPCAJIbHbIC y4eOHbIE JeHCTBUSA:

B Xoje 0OCyXkaeHHs y4eOHOro marepuaia, pe3ylbTaToB JabOPaTOPHBIX
paboT M MPOEKTOB 3a7aBaTh BOMPOCHI MO CYIIECTBY O00CYXTaeMOi TEMBI U
BBICKA3bIBaTh HWJICH, HAIICJICHHBIC HAa PEIICHHE 3aJaud M IOJACpKaHUE
OJy1aroxenaTeIbHOCTH OOIICHHUS;

COTIOCTABIISATh CBOM CYXKIEHUS C CYXICHUSMHU APYTHX yYaCTHUKOB TUAJIOTa,
OoOHapy>KUBaTh PA3JIMUNE U CXOJICTBO MO3UITHI;

BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;



NyOJIMYHO TPENCTABISATh PE3YIbTAThl BBHIMOJHEHHOTO (PH3MUYECKOTO OIBITa
(9KCTIepUMEHTA, UCCIICOBAHUS, POCKTA);

MOHMMATh W UCIOJb30BATh MMPEHMYIIECTBA KOMAHIHOW W MHIMBUIYATLHOU
pabOTHI P PEIICHUN KOHKPETHOU (PH3MUYECKOM MPOOIIEMBI,

PUHUMATh IIEJTH COBMECTHOM JIATEILHOCTH, OPTaHU30BBIBATH JICHCTBHS 110
e€ TOCTIKEHHIO: PaCIIPeNieNIATh POJIH, 00CYKAAaTh MPOIECCH U PE3YNIbTAThI
COBMECTHOI paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBITIOJIHATH CBOKO 4YacTh Pa0OTHI, JOCTUTAs KaYeCTBEHHOTO pe3yibTaTa IIo
CBOEMY HAIPaBICHUIO U KOOPAMHUPYS CBOM JCUCTBHS C APYTHMHU YICHAMH
KOMaH/IbI;

OILICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT IO KPHUTEPHSM,
CaMOCTOSITEIIEHO C(HOPMYTHUPOBAHHBIM YUACTHHKAMH B3aHMO/ICHCTBHSI.

PerJISITI/IBH])Ie YHUBEPCAJIBHBIC yqeﬁnble HeﬁCTBHﬂ

Camoopranusamnus:

BBISIBIISIT MPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYalMsIX, TPEOYIOMMX ISt
pereHus GU3NIeCKIX 3HAHUH;

OpPHEHTHUPOBAThCA B  Pa3IMYHBIX  MOAXOAAX  MPUHATHA  PEIICHUIN
(MHAMBUAYAJTbHOE, TPHUHATHE PEHICHUS B TPYyIIe, MPUHATHE pelIeHUN
TPYIION);

CaMOCTOSTENIbHO COCTABJISITh QJITOPUTM pelieHUs (PU3NYECKON 3a1auu WU
MJIaHa MCCTEOBaHUSI C YYETOM HMMEIOMIMXCS PECYpPCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATH IIpeIjiaracMbie BAPUAHTHI PEIICHUH;
JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, AMOIUOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTYyallMu U MpeJjiarath rjiaH e€ N3MEeHEHNUS,
OOBACHATH  NPUYMHBI  JOCTWXKEHUA  (HEJOCTHXKEHMs)  pe3yJbTaToOB
NEeSTEIbHOCTH, JaBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTH (B TOM YHCJIE B XOJ BBINOJHEHUS
(u3nYEeCKOro Hccae0BaHus WM MMPOEKTA) HA OCHOBE HOBBIX 00OCTOSITENBCTB,
U3MEHHMBIIMXCS ~ CUTYyallMil,  yCTAHOBJIEHHBIX  OIIMOOK,  BO3HHUKIIUX
TPYAHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa €M U YCIOBHSIM;

CTaBUTh ce0sl HA MECTO JAPYroro 4ejoBeKa B XOJI€ CIopa WM JTUCKYCCHH Ha
Hay4HYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYroro;
[pU3HaBaTh CBOE MPaBO Ha OIIMOKY IPH PEelIeHUU (PU3MUECKUX 3a/1a4 WU B
YTBEPXKJACHUSAX Ha HAyYHbIE TEMBI M TAKOE K€ IIPABO APYToOro.

HHPEAMETHBIE PE3YJIBTATDBI



K xoniy oOydennst B 7 Kjacce MpeaMETHBIC pe3yabTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHATHS: (U3MUECKUE U XUMUYECKUE SBJICHUS, HaOJI0ICHUE,
AKCIEPUMEHT, MOJIeJ]Ib, TUMOTE3a, CAUHUILI (PU3NUECKUX BEJIMYMH, aTOM,
MOJIEKYJla, arperatHble COCTOSHMS  BellecTBa  (TBEpHOE,  KHUIKOE,
ra3oo0pa3Hoe), MEXaHW4YeCKoe JABMKEHUE (paBHOMEpPHOE, HEPaBHOMEPHOE,
NPSIMOJIMHEWHOE), TPAaeKTOpHUs, paBHOJCHCTBYyIOIas cuia, aedopmarus
(ympyrasi, miacTu4eckas), HEBECOMOCTb, COOOIIAIONINECS COCY/IbI;
paznuuath siBaeHus (nuddys3us, TEIIOBOE JBU)XEHUE YacTHUIl BEIIECTBA,
paBHOMEPHOE  JBIKCHHE,  HEPABHOMEPHOE  JIBUKEHUE,  WHEPIus,
B3aUMOJICMCTBUE TE€JI, PABHOBECHUE TBEPABIX TEI C 3aKPEIUIEHHOW OCBIO
BpallleHUs, Iepeaadya JaBJICHUS TBEPIBIMU TEIIAMH, KUJIKOCTSIMHU U Ta3aMH,
aTMoc(epHOe JaBlieHHE, IUIaBaHUE TeEJ, MPEBPAIICHUS MEXaHUYECKOM
SHEPruM) MO OMUCAHMIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (U3UYECKOE SIBJICHUE;

pacmo3HaBaTh  MPOSIBJICHUE  M3YYCHHBIX  (PU3UYECKUX  SBIICHUNA B
OKpYXalollleM MHUpe, B TOM 4Yucjie (u3ndeckue SBICHUS B MPHUPOJE:
MPUMEPHI JBIKCHUS C Pa3IMYHBIMM CKOPOCTSMH B JKMBOM U HEXKUBOU
npupoje, IEHUCTBUE CWIbl TPEHUS B TMPUPOJAE M TEXHHUKE, BIUSHUE
aTMOC(epHOro JaBJICHUS Ha >KUBOW OpPraHW3M, IJIaBaHWE PBIO, pblyaru B
TEJe 4YeNoBeKa, MPU ATOM MEPEBOJIUTH MPAKTUUYECKYIO 337ady B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH ) (GU3UUECKUX SBJICHHA;
OTNUCHIBATh M3YUYCHHBIC CBOWMCTBA TN W (PU3WYECKHUE SIBJICHUS, WCIOJIb3YS
dbu3nyeckre BeJIMUMHBI (Macca, 00bEM, TJIOTHOCTh BEIIECTBA, BPEMs, MYTh,
CKOpPOCTb, CPEAHSIsI CKOPOCTb, CHJIa YIPYTrOCTH, CUJIa TSKECTH, BEC Tela,
CUJia TpEeHUs, JaBlieHHe (TBEPAOro Teja, )KUJIKOCTH, ra3a), BhITAJKUBAIOMIAs
cuja, MEXaHuueckas paldoTa, MOIIHOCTb, IIJIEYO CHJIbI, MOMEHT CHIIBI,
KOO(PPUIIMEHT TMOJIe3HOTO JACHCTBUS MEXaHU3MOB, KHUHETHYECKas W
NOTEHIIMAJIbHAST ~ DHEPrus), NpPU OMNUCAHUM TMPABUILHO  TPAKTOBATh
(bU3HYECKUil CMBICIT MCIIOB3YEMbIX BEIMUYWH, UX O003HAYCHUS W €IUHUIIBI
¢u3NUeCKMX BETWYHMH, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
bU3UYECKYI0 BEJIMYMHY C JAPYTMMU BeJIWYMHAMH, CTPOUTH Trpaduku
W3YUYEHHBIX 3aBUCUMOCTEH (PUBMUECKUX BEIUYNH;

XapaKTepu30BaTh CBOWCTBA Tei, (U3MYECKUE SBJICHHUS U TPOIIECCHI,
WCTIONB3Ys TMpaBuia CIOXKEHHUS cui (BAOJIb OAHOM mpsimoil), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMmena, MPaBWIO paBHOBecHsl phruara (Oioka),
«30JI0TOE€ MPABUIIO» MEXAHUKH, 3AKOH COXPAaHEHUS MEXaHMYECKON IHEPTHH,
Opy 3TOM J1aBaTh CJIOBECHYIO ()OPMYJIUPOBKY 3aKOHA M 3alKCHIBATH €TI0
MAaTeMaTUYECKOE BBIPAKEHUE;



OOBSACHATH (PU3MUYECKUE SBICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHCIIC U
B KOHTEKCTE CUTyallMi MPAKTHUKO-OPUEHTHUPOBAHHOIO XapaKTEpa: BBIABIATH
MIPUYHHHO--CJICICTBCHHBIC CBSI3H, CTPOUTH OOBSICHEHUE M3 |—2 JIOTHYECKUX
miaroB ¢ omnopod Ha 1—2 U3y4EeHHBIX CBOMCTBAa (U3MUECKUX SIBIICHUM,
(bu3HUEeCcKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemath pacu€THble 3a7a4u B 1—2 AeMCTBUS, UCTIONB3Ys 3aKOHBI U (DOPMYIIBI,
CBsI3BIBAIONTUE (PM3MUCCKUE BEIUYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aJlauu
3aMHUChIBaTh KPATKOE YCIOBHUE, MOACTAaBIATh (PU3WYECKHE BETUYUHBI B
dbopMynbl M NPOBOAUTH PAcU€Thl, HAXOJUTh CIPABOYHBIC JIAHHBIE,
HEoOXoMUMbIE  JJIS  pEHIeHWs  3aja4, OICHUBATh  PEATUCTUYHOCTh
MOJIYYeHHOU (PU3NYECKON BETUUNHBL;

pacro3HaBath NPOOJEMBI, KOTOPhIE MOXHO PEIIUTh MPU [OMOIIU
(bu3HUEeCKMX METOJIOB, B ONMHMCAHUM MCCIEJOBAHUSI BBIICIATH MPOBEPSIEMOE
IpeAnoiaoKeHrue (TUIOTe3y), pa3audyarb U UHTEPHPETUPOBATH MOTYyUECHHBIN
pe3yJbTar, HaXOJWUTh OIIMOKKM B XOJ€ OMbITa, AENAaTh BBIBOJBI IO €ro
pe3yibTaTam;

MIPOBOAUTH OMBITHI MO HAOIIOICHUIO (PU3UYECKUX SBJICHUN WM (PU3NUECKUX
CBOHWCTB Tel: (hopMyIuMpoBaTh MpPOBEpPSEMbIC MPEANOIOKEHUSI, COOUpPAThH
YCTAaHOBKY M3 TPEIJIOKEHHOTO 000PYIOBaHUs, 3alMCHIBATh XOJI OMbITA U
bopMyIUpOBaThH BHIBOJIHI,

BBITIOJTHATH MPSIMbIE U3MEPEHUS PACCTOSTHUSA, BPEMEHHU, MacChl Teja, 00bEMa,
CWIbl W TEMIIEpATypbl C HCIOJb30BAHUEM AaHAJIOTOBBIX M IHU(PPOBBIX
npuOOpOB, 3aMHUChIBATh IOKAa3aHWA MPUOOPOB C YYETOM  3aJIaHHOU
a0COJIIOTHOM MOTPEITHOCTH U3MEPEHU;

MPOBOAUTH UCCIICIOBAHUE 3aBUCHUMOCTH OAHOW (DU3WYECKOM BEIUYUHBI OT
JIpPYyrol C WCHOJL30BaHUEM MPSIMBIX H3MEPEHUM (3aBUCUMOCTH TyTH
PaBHOMEPHO JBWXXYIIETOCS TeJla OT BPEMEHU JIBUKECHUS Te€Jla, CUIIbI TPECHUS
CKOJIBKEHHUS OT Beca Tejla, KadecTBa OOpabOTKH MOBEPXHOCTEH Tl U
HE3aBUCHMOCTH CHWJIbI TPEHUSA OT IUIOMIAAX COMPUKOCHOBEHHS TEJ, CHUJIBI
YOPYTrOCTH OT YIJWHEHUS TPYKUHBI, BBITAIKUBAIONIEH CHJIBI OT 00bEMa
MOTPYKEHHOM YaCTH TEJA U OT IMIJIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTH OT
IJIOTHOCTU Teia, OT TIyOWHBI, HA KOTOPYIO TOTPYXKEHO TeJOo, YCIOBUUN
MJIaBaHUS TEJ, YCIOBUW pPaBHOBECHS pbhluara W OJIOKOB), y4acCTBOBaTh B
MJIAaHUPOBAHUM YUYEOHOTO HCCIICIOBAHMS, COOMPATh YCTAHOBKY UM BBITIOJHATH
U3MEpPEHHUs, ClIeqysl MPEeMIOKEeHHOMY IUIaHy, (DUKCUPOBATh pPE3yJbTaThl
MOJIYYCHHOW 3aBHCHMOCTUA (PU3MUYECKHX BEJIMYMH B BUJE TMPEIIOKEHHBIX
TaOHIl U TPaQUKOB, JAEJIATh BEIBOBI IO pPe3yIbTaTaM UCCIICIOBAHMS;
MPOBOJIUTh KOCBEHHBIC W3MEPEHUS (U3MYECKUX BEIMYUH (TJIOTHOCTH
BEILIECTBA )KUAKOCTU U TBEPJOTO TEJA, CUJIA TPEHUS CKOJIbKEHUS, JABJICHHUE



BO3[yXa, BBITAJIKHUBAIONIAsl CHJIa, JACUCTBYIOIIAas Ha TMOTPYKEHHOE B
KHUJIKOCTh TeJ0, KOA()(DUIIMEHT MOIe3HOTO IEHCTBUS MPOCTHIX MEXAaHU3MOB),
clenys TPEAIOKEHHOM MHCTPYKIMH: TIPH  BBIIOJHEHUH H3MEPEHUN
coOMpPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIYUCIIATH 3HAYEHHE UCKOMOM
BEJIMYUHBI;

coOMI0IaTh MpaBHUJia TEXHUKKA OE30MacHOCTH IpHU paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHLUIIBI JEHCTBUS NPUOOPOB U TEXHUUECKUX YCTPOUCTB: BECHI,
TEPMOMETP, AUHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapoMeTp, pblyar,
HOJBUKHBIA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTb;
XapaKTepu30BaTh MPUHIUMBI  JACHCTBHS ~ M3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpOl Ha WX oOmucaHus (B TOM YHUCIHE:
HNOJUIMITHUKHM,  YCTPOMCTBO  BOJOMNPOBOJA, THMJIpaBIMYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, MOPILIHEBOI HACOC, apeOMETP), UCIIOJIb3Ysl 3HAHUS O
CBOMCTBax (PU3NYECKHX SIBJIEHUM M HEOOXOAUMBbIE (DU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOAUTH IPUMEPHI (HAXOIAUTh MHPOPMALIMIO O MPUMEPaAX) MPAKTUYECKOTO
UCTIOJb30BaHUS  (PU3MYECKMX 3HAHUH B TOBCEAHEBHOM JKU3HMU JIs
oOecrieueHurs 0€30MaCHOCTH MPU 0OpaIleHUuH ¢ MPUOOpaMu ¥ TEXHUYECKUMU
YCTPOMCTBAMH, COXpAaHEHUS 3I0POBbs M COOIOICHUS HOPM IKOJIOTUIECKOTO
MOBEACHUS B OKPYXKAIOLIEH CpeJie;

OCYIIECTBISATh OTOOp HUCTOYHUKOB uHGpopmauuu B HWHTepHere B
COOTBETCTBUM C 33JaHHBIM TOHWCKOBBIM 3alpOCOM, Ha OCHOBE MMEIOLINXCS
3HAHUA M TOYTEM CpaBHEHHUS pPa3jIMYHbIX MCTOYHUKOB  BBIIEISATh
uH(POpPMAIIMIO, KOTOpas SBISAETCS MPOTUBOPEUMBOM WM MOXET OBITH
HEJIOCTOBEPHOM;

MCIIOJIb30BaTh MPU BBHIMOJIHEHUH YYEOHBIX 3aJlaHUi HAay4YHO--TIOMYJISIPHYIO
JIUTepaTypy (pU3MUEecKoro coaepiKaHusl, CIIpaBOYHbIE MaTepHajbl, PECYPChI
cetu  MHTepHer, BmameTh NpuéMaMud  KOHCIICKTUPOBAaHUS  TEKCTa,
npeoOpa3zoBaHus HH(POPMAILIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpaTKHE MHCHMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 WCTOYHHMKOB HWHGOpMAIMKN (PU3NYECKOTO COACPKAHUSA, B TOM
quclie MyOIMYHO JIeNaTh KpaTKUe COOOIIEHHUsI O pe3ysibTaTax MPOEKTOB MU
y4eOHBIX HCCIICIOBAaHUM, TPU ITOM TPAaMOTHO HCIIOJIb30BATh HM3yUEHHBIH
HNOHATUHHBIM anmapar Kypca (U3MKHM, COINPOBOXAATh BBICTYIUICHHE
MPE3EHTAIUEN;

OpU BBHINOJHEHUH Y4YeOHBIX IPOEKTOB M HCCIENOBAHUN pacHpenessiTh
00s3aHHOCTH B TpYIIE B COOTBETCTBUM C TIOCTABJICHHBIMU 3a/layami,
CIEIUTh 32 BBINOJIHEHMEM IIJJaHa JIEHCTBUM, aJeKBaTHO OLICHUBATH



COOCTBEHHBIN BKJIaJ B ACATCIIBHOCTD T'pylIIbI, BBICTPANBATb
KOMMYHHKAaTHBHOC BSaHMOHeﬁCTBHe, YUUTBIBAsI MHCHHUC OKPYIKAIOIINX.

K xoniy oOydenust B 8 kjacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHSATHSA: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE JABUKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHUSI BEIECTBA, KPUCTAUINUECKUE U
amop(dHBIC Tea, HACBIIEHHBIN U HEHACKHIIICHHBIN Map, BIAKHOCTh BO3/IyXa,
TeMIlepaTypa, BHYTPEHHsSI DHEpPrus, TEIUIOBOM JBUTrATENb, SJIEMEHTAPHBIN
ANEKTPUUECKUHN 3apsifl, DJIEKTPUUYECKOE TOJIe, MPOBOJHUKU U JTUAJICKTPUKU,
MOCTOSTHHBIN AJIEKTPUYECKHUI TOK, MATHUTHOE TIOJIE;

paznuyaTh SABJICHUS (TEIUIOBOE pACUIMpEHHE M CXaThe, Teruvlonepenaya,
TEIUIOBOE paBHOBECHE, CMAuMBaHUE, KaNWJUISIPHBIC SIBJICHUS, HCIApEHUE,
KOHJICHCAIUsl, IUIaBJICHUE, KpUCTaUIM3aus (OTBEp/ieBaHHUE), KHUIICHUE,
Teruionepeaaya (TerIonpoOBOAHOCTb, KOHBEKIIUS, U3TYUCHUE), DIICKTPU3AIIUs
TeJl, B3aUMOJICUCTBUE 3apsJ0B, JEHUCTBUSL DJIEKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aUMOJICICTBUE MArHUTOB, JEWCTBUE MArHUTHOIO TMOJS Ha
MPOBOAHUK C TOKOM, DJEKTPOMArHUTHAS WHAYKIUS) IO OMUCAHUIO UX
XapaKTEPHBIX CBOMCTB M HAa OCHOBE ONBITOB, JIEMOHCTPUPYIOIIUX IJAHHOE
busnuecKoe SIBICHUE;

pacrio3HaBaTh  MPOSBJICHUE  W3YYCHHBIX  (DU3WYECKUX  SBJICHUN B
OKpY)KalollleM MHpe, B TOM 4HCie (pu3nueckue sBICHUS B TPUPOJIE:
MOBEPXHOCTHOE HATSKEHHE U KalWJUISIPHBIC SIBICHUS B PUPOAE, KPUCTAILIIBI
B mpupoze, uznydenue CouHila, 3amep3aHue BOJOEMOB, MOPCKHE OpH3HI,
oOpa3oBaHME pOCHI, TyMaHa, WHEs, CHEra, OJJICKTPUUYECKHE SIBICHUS B
atMocdepe, IEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE MOJie 3eMIIH,
Apeid MoI0COB, pOidb MAarHUTHOTO TOJIA JUIS JKU3HU Ha 3emiie, MOJISIPHOE
CUSIHUE, TIPU ATOM TIEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B Y4€OHYIO, BBIIEIATh
CYIIIECTBEHHBIC CBOMCTBA (ITPU3HAKH) (PU3NUECKUX SBICHUN;

OTNHUCBHIBATh WM3YYEHHBIC CBOMCTBA TeN U (PU3WYECKHUE SIBJICHUS, WCIOIb3YS
dbu3uYecKre BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSIS DHEPTHs, KOJUYECTBO
TEIJIOTHI, YIeTbHAs TETJIOEMKOCTh BEIIECTBA, yIeJIbHAs TEIJIOTA IJIaBJICHMUS,
yJAeNbHAs TEIIoTa mapooOpa3oBaHusl, y/IeabHas TETIOTa CrOpaHus TOTUINBA,
KOO PUITMEHT TOJIE3HOTO JCHCTBUS TEIUIOBOM MAIMHBI, OTHOCHUTEIbHAsS
BJIQXXHOCTh BO3/lyXa, JJICKTPUUECKHUH 3apsiji, CHJIa TOKa, 3JEKTPUUYECKOE
HanpsDKEHUE, COMPOTUBIIEHUE MPOBOJIHMKA, VYAEIBbHOE COMPOTUBICHUE
BEIIECTBA, pab0Ta W MOITHOCTHh JJIEKTPHUUYECKOTO TOKAa), MPH OMUCAHUU
MPaBUJIBLHO TPAKTOBATh (PU3UUECKH CMBICT MCIOJB3YyeMbIX BEJIMYHH,
0003HAaUeHUsS W €IUWHUIBI (PU3WYECKUX BENMYMUH, HAXOAUTH (DOPMYIIHI,



CBS3BIBAIONIUE JAHHYIO (DU3WYECKYI0 BEIMYMHY C JIPYTUMHU BEIMYMHAMU,
CTPOUTH TpauKN U3YICHHBIX 3aBUCUIMOCTEH (PHU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOMCTBa Tel, (U3UUECKHUE SBJICHUS U TPOIECCHI,
UCIIOJNb3Ysl OCHOBHBIE IMOJIOKEHUS MOJIEKYJIIPHO--KUHETUYECKON TEOpUHU
CTPOCHHUS BEIEeCTBa, MPUHLMUII CYMNEPIO3UIMU TMOJeH (Ha KadyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUd 3apsja, 3akoH OMa Juisl ydacTKa LEenu, 3aKOH
Jlxoynsi—JIeHna, 3aKk0H COXpaHEHUs! SHEPTHH, IPU 3TOM JaBaTh CIOBECHYIO
(bOopMyIHPOBKY 3aKOHA U 3alIMCHIBATH €0 MAaTEMAaTUYECKOE BBIPAKEHUE;
OOBACHATH (PU3MUECKUE TMPOILIECChl U CBOWMCTBA T, B TOM YHCIE U B
KOHTEKCTE CUTyallud TMPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
MIPUYUHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX
oiaroB ¢ Omnopod Ha 1—2 W3y4YeHHBIX CBOMCTBAa (DM3MYECKUX SBIICHUI,
(u3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a/1a4u B 2—3 JIEUCTBUSI, UCIIOJIb3YS 3aKOHBI U (hOPMYJIbI,
CBA3BIBAIOIIME (DPU3UUECKUE BETUUYHMHBI: HA OCHOBE aHAIM3a yCIOBUA 3a/1aud
3alUChIBATh KPaTKOE YCIIOBHE, BBISBIATH HEJIOCTATOK JAHHBIX ISl PEIICHUS
3a/71a4M, BHIOMpATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE i €€ PEeIICHHUS,
MPOBOJUTH Pacu€Thl W CPABHUBATH IMOJYYCHHOE 3HA4YeHHE (HUINIECKOM
BEJIMYMHBI C U3BECTHBIMU JJAHHBIMU;

pacno3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXKHO pEIIUTh MpPU MOMOIIU
(U3HYECKUX METOJ0B, HCIOJIb3ysl OINHCAHWE HCCIEIO0BAaHUSA, BBIICIAThH
IpOBEPSIEMOE  MPEAMNOJIOKEHHUE, OLEHUBAaTh NPABWIBHOCTh  MOpPSIKA
POBEJECHUS UCCIIEIOBAHUS, J€1aTh BBIBO/IbI;

IIPOBOJIUTH OIBITHI IO HAOMIOACHUIO (DPM3UUECKUX SIBICHUN WU (PU3NYECKHUX
CBOMCTB TeJ (KanWJUIIPHBIE SIBJICHMS, 3aBUCUMOCTb JaBJIEHUS BO3/lyXa OT €ro
0o0bEMa, TemmnepaTypbl, CKOPOCTH MpoOLlecca OCThIBAHUS U HArpeBaHUs IMPHU
M3JIyYEHHMH OT 1[BETA W3JIy4aroueil (IOrIoMaroIeii) MOBEPXHOCTH, CKOPOCTh
WCIIAPEHUS BOJIBI OT TEMIEPaTypbl KUAKOCTU M IUJIONIAIN €€ MOBEPXHOCTH,
ANEKTpU3alusg Tel W B3aUMOJEWUCTBHE  DBJIEKTPUYECKUX  3apsi/ioB,
B3aUMOJICHCTBUE TMOCTOSIHHBIX MarHWTOB, BU3yaJIM3alllsl MarHUTHBIX TOJECH
MOCTOSTHHBIX MarHUTOB, JIEUCTBUSI MAarHUTHOTO TOJISl Ha MIPOBOJHUK C TOKOM,
CBOKCTBA AJIEKTPOMArHuTa, CBOMCTBA 3JEKTPOABUTATENS IOCTOSSHHOTO TOKA):
dbopMynHpoBaTh TPOBEPSEMbIC MPEMOIOKEHUS, COOMPATh YCTAHOBKY W3
NPEAJIOKEHHOTO0 000PY/I0BaHUs, OMUCHIBATh XOJ OMbITa U (POPMYyIUPOBATH
BBIBO/IbI;

BBINIOJIHATH MPSAMbBIE U3MEPEHUSI TEMIEPATypPbl, OTHOCUTEIHHON BIAKHOCTH
BO3/lyXd, CHJbl TOKA, HAaNpsOHKEHUS C UCIHOJIB30BAHUEM aHAJIOTOBBIX
npuOOPOB W JATYUKOB (DU3UYECKUX BEIMYHMH, CPABHUBATh PE3yJIbTATHI
U3MEpEeHUH ¢ y4€ToM 3aJaHHON a0COJIFOTHOM MOTPEITHOCTH;



MIPOBOANTH MCCIEAOBAHUE 3aBHUCHUMOCTH OJIHOM (PU3NYECKOM BEIUYUHBI OT
Apyrol ¢  HUCIOJb30BAaHHEM  TMPSMBIX  HU3MEpPEHUU  (3aBHCHUMOCTh
COTIPOTUBIICHUS IPOBOJIHUKA OT €r0 JAJUHBI, TUIOIIAIA MOTIEPEYHOTO CEUCHUS
U yJEIbHOTO COIPOTUBIICHUS BELIECTBA NMPOBOJHMKA, CHJIBI TOKA, UIYILETO
yepe3 IMPOBOJHUK, OT HANpsOKEHUS Ha MPOBOJHUKE, HCCIECJOBaHHE
MOCNIEAOBATEILHOTO W MApajUIeIbHOTO  COCAMHEHHHA  MPOBOJHUKOB):
IUIAHUPOBATh MCCIIEOBaHNE, COOUPATh YCTAHOBKY M BBIMOJIHATH U3MEPEHHUS,
clenys NpPeJIOKEHHOMY IUIaHy, (DUKCHUpPOBATh pPE3yJbTaThl IOJYyYEHHOU
3aBHCHMOCTH B BUJE TAOJIMIl U rpaUKOB, J€JaTh BBIBOBI [0 pe3yibTaTaM
UCCIIEJOBaHMS;

MPOBOAWTh KOCBEHHBIE M3MEpPEHHS (PHU3UYECKUX BEIWYHH (yAeTbHas
TEIIOEMKOCTh BEIIIECTBA, COMPOTUBIICHUE MTPOBOAHHUKA, pa0d0Ta M MOIIHOCTH
AJIEKTPUYECKOTO TOKa): IUIAHUPOBATh U3MEepEeHUs, coOupartpb
HKCIIEPUMEHTAJIbHYI0 YCTAHOBKY, CII€Ays MpPEaOoKEHHOW WHCTPYKLUHU, U
BBIYHCTISATH 3HAUCHNE BEIHUMHBI,

coOJI0/1aTh IpaBUila TEXHUKH O€30MaCHOCTH Mpu padoTe ¢ J1adopaTOPHBIM
000py10BaHUEM;

XapaKkTepu30BaTh  MPUHIUIBl  JCHCTBUS ~ M3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOH Ha UX ONUCaHus (B TOM YHCIE: CUCTEMa
OTOIUICHHUSI JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMIIepMETp, BOJIBTMETD,
CUETYMK DJIEKTPUUYECKOW HHEPrUH, DJICKTPOOCBETHTEIbHBIE MPUOOPHI,
HarpeBaTelIbHbIC AIIEKTPOIIPUOOPHI (mpumepsr), AIEKTPUUYECKHUE
NPEIOXPAHUTEIH, IIEKTPOMArHUT, 3JEKTPOJBUTATENb MOCTOSHHOIO TOKA),
UCTIOJNb3ysl 3HAHUS O CBOMCTBaX (PU3MUECKUX SIBICHUM U HE0OXOIUMbIE
duznyecKkue 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M HW3MEPHUTENbHBIC
npuOOpHI 1O CXeMaM U CXEMaTHYHBIM PUCYHKaM (3KUIKOCTHBIN TepMOMETD,
TEPMOC, TICUXPOMETpP, TUTPOMETpP, JABUTaTeldb BHYTPEHHETO CrOpaHws,
AJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMBI DJJEKTPUYECKHX IIemed C
MOCTIEIOBATEIbHBIM U MAPAJUICIbHBIM COCIMHEHUEM DJIEMEHTOB, pa3iinuas
yCIOBHBIE 0003HAYCHHUSI SJIEMEHTOB JJIEKTPUIECCKHX TIETIEH;

MPUBOIUTH MPUMEPHI (HAXOIUTh HH(OPMALIMIO O TIPUMEpax) MPaKTUYECKOro
UCIIONIb30BaHUsl  (U3WYECKUX 3HAHUW B TOBCEJHEBHOW JKU3HH  JUIS
oOecrieueHus 0€30MaCHOCTH MPU 0OpaIlEeHUu ¢ MPUOOpaMU M TEXHUYECKUMU
YCTPOMCTBAMHU, COXPAHEHUSI 3JOPOBBS U COOJIFOJIEHUSI HOPM 3KOJIOTHYECKOIO
MOBEAECHUS B OKPYXKAIOLIEH CpeJIe;

OCYIIECTBIATH MOUCK MHpOpMaIuu GU3NIECKOTO cosiepkanus B InTepHeTe,
HAa OCHOBE HMEIOIIMXCS 3HAHUA M TYTEM CpPaBHEHUS OMOJIHUTEIbHBIX



MCTOYHUKOB BBIACIATh HH(OpPMAIMIO, KOTOpasl SBISETCS MPOTUBOPECUUBOM
WJTM MOKET OBITh HEJIOCTOBEPHOM;

e HCIOJIb30BaTh NPU BBHIMOJIHEHUU Y4YEOHBIX 3alaHUil HAYYHO--TIOMYJISIPHYIO
JIUTEpaTypy (pU3MUECKOro COAEp KaHUs, CIPABOYHBIE MaTEpUaibl, PECYpPCHI
cetu MHrepHer, Bianerp OpuéMaMU  KOHCHEKTUPOBAaHUS  TEKCTa,
npeoOpa3oBaHus HH(GOPMALIMU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;

e CoO37aBaTh COOCTBEHHBIC NHCHMEHHBIE U KpAaTKUE YCTHBIE COOOIICHMUS,
0000mass wuHPOpMAIMIO U3 HECKOJBKUX MCTOYHUKOB (DU3UUYECKOTO
COJIEpKaHusl, B TOM 4HUCi€ MyOJUYHO MPEACTABIATh PE3YIbTaThl IPOEKTHOM
WIM UCCIEN0BATEIBCKON EATEIBHOCTH, IIPU 3TOM I'PaMOTHO MCIOJIb30BaTh
M3YYEHHBI TOHATUWHBIA  anmapar Kypca (U3HKH, COINPOBOXKIATh
BBICTYIUJIEHUE MPE3EHTALUE;

e IIpU BBHINOJHEHUH YYEOHBIX MPOEKTOB M HCCIENOBaHUN (PU3NUECKUX
IPOLECCOB pacHpeneisTh OOA3aHHOCTH B TIpPyHIEe B COOTBETCTBUU C
MIOCTaBJICHHBIMH 33/la4aMU, CIEIUTh 32 BBINOJIHEHUEM ILJIaHA JIEUCTBUM U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OLEHUBAThb COOCTBEHHBIM BKJIAJ B
JEeSATEIbHOCTh T'PYIbI, BHICTPAUBATh KOMMYHHUKAaTUBHOE B3aHMOJEHCTBHE,
IPOSIBIISiSt TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

K xoniy oOyueHus B 9 kJacce npeIMETHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE

JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCA YMEHUM:

e HCMOJb30BATh TOHATHS: CHCTeMa OTCU€Ta, MaTepualibHasg  TOYKa,
TPAEKTOPHs,, OTHOCUTEIBHOCTh MEXAaHMYECKOIO JIBWXKEHUS, AeopMaius
(ynmpyrasi, mnjacTUyeckasi), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOpPEHHE,
HEBECOMOCTb U MEperpy3ku, LEHTP TSKECTH, abCONIOTHO TBEPAOE TENO,
LEHTP TKECTU TBEPAOIO Tesa, paBHOBECHE, MEXaHUYECKUE KOJeOaHusd U
BOJIHBI, 3BYK, HH(PPa3BYK U YIbTPA3BYK, dJEKTPOMArHUTHBIE BOJIHBI, IIKaia
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JATbHO30PKOCTH, CIIEKTPHI
WCIyCKaHMs U TOTJIOLIEHUs, anb(a-, OeTa- U raMma-u3Iy4eHHs], U30TOIIbI,
sJiepHasi PHEPreTUKa;

e paznuyaTh SBJIEHUA (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSMOJIMHEIHOE
JIBUKEHUE, PABHOYCKOPEHHOE MNPSIMOJUHEHHOE JBW)XXEHHE, CBOOOJHOE
MaJICHUE TEJ, PABHOMEPHOE JBHKEHHE IO OKPYXHOCTH, B3aUMOJEHCTBUE
TEJI, PEaKTUBHOE J[BIKEHHUE, KoJieOaTeNbHOE [BIKEHHE (3aTyXarollue Hu
BBIHYKJICHHbIE KOJeOaHMs), pPE30HAHC, BOJHOBOE ABUKEHHUE, OTPAXKEHUE
3BYKa, NPSAMOJIMHEWHOE pPACIPOCTPAHEHUE, OTPAKEHUE U TMPEIOMIICHUE
CBETa, NOJHOE BHYTPEHHEE OTpPa)XCHHE CBETA, pas3liokeHue Oenoro cBeTra B
CHEKTP U CJIOYKEHUE CIEKTPAIbHBIX LIBETOB, IUCIEPCUS CBETA, €CTECTBEHHAS
PaAMOAKTUBHOCTh, BO3HMKHOBEHUE JIMHEWYATOrO CIEKTpa H3IY4YEHUs) I10



ONMCAHUID WX  XapaKTepHbIX CBOWCTB M Ha OCHOBE  OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UUECKOE SBIICHUE;

pacno3HaBaTh  MPOSIBJIEHUE  M3YYECHHBIX  (PU3MYECKUX  SIBIICHUA B
OKpyXXalIllleM MHpe (B TOM YHCIE (PUINYECKUE SBICHHUS B MPHUPOJE:
OPWINBBI U OTJIMBBI, IBMKEHHUE IUIAaHET COJIHEYHOM CHCTEMBI, PEaKTUBHOE
IBIKEHUE JKUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB KHMBOTHBIMH,
3eMIIETPSICEHNE, CECMUYECKHE BOJIHBI, IlyHAMH, 3X0, LIBETA TEJI, ONTUYECKUE
ABJIGHUS B MPHUPOJAE, Ouonoruyeckoe  JAEUCTBUE  BHJUMOTIO,
yIbTPAaQHUOJIETOBOIO U  PEHTTEHOBCKOTO  M3IY4YEHHUH, €CTECTBEHHBIM
paZMoOaKTUBHBIM (OH, KOCMUYECKUE Iy4YH, PaJUOAKTHUBHOE H3IIyuYEHUE
MPUPOJHBIX MHUHEPAJIOB, ACHCTBUE PAAMOAKTUBHBIX U3IyYEHUI Ha OPraHU3M
YeJI0BEKa), MpPU 3TOM IMEPEBOJAUTH MNPAKTUYECKYIO 3aJady B Yy4eOHYIO,
BBIJIETISITh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (DU3UUECKUX SIBJICHUN;
ONUCHIBaTh W3YYECHHBIE CBOMCTBA TEN U (PU3NYECKUE SBIICHUS, HUCIIOJIb3YS
(¢u3nueckue BETUYMHBI (CpPEelHssi W MIHOBEHHass CKOpPOCTb Tela IpHu
HEPaBHOMEPHOM JIBUKEHUH, YCKOpPEHHUE, IepeMelleHrue, MyTbh, YrioBas
CKOpOCTb, CHJAa TpPEHMs, CWJIA YIPYTrOCTH, CHJIA TSHDKECTH, YCKOPEHHE
CBOOOJHOTO TaJEHHs, BeC Tella, MWMIIYJbC Tela, HUMITYJIbC CHIIbI,
MeXaHu4yeckass paboTa M MOUIHOCTh, IIOTEHLMAJbHAs »JHEPrus Tena,
MOJHIATOrO HAaJ IMOBEPXHOCTBIO 3€MJIM, MOTEHLHMAJIbHAs SHEPIHsl CHKaTou
MPY>KWHBI, KHHETUYECKAsl DHEPTUsl, NOJIHAsI MEXaHUYECKasi SHEPTrusi, IEPHOT
M 4YacToTa KoJieOaHWM, AJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHAa,
CKOpPOCTh CBETa, IIOKa3aTelb MPEJIOMIICHUS Cpelbl), NpHU ONHCAHUU
OPaBWJIBHO TPaKTOBAaTh (PU3MUECKHM CMBICT HCHOJIb3YEMbIX BEJIWYMH,
0003HAYEHUs W E€IUHULBI (PU3NYECKUX BEJIMYMH, HAXOAUTH (POPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (PM3MYECKYIO BEJIMYMHY C JPYTMMH BEJINYMHAMH,
CTPOUTH IPAPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;
XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUYECKHUE SBJIEHUS U TPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPaHEHWs JHEPruH, 3aKOH BCEMHUPHOTO TATOTEHUS,
OPUHIUI CYNEPIO3UIUN CUJI, IPUHIUIT OTHOCUTENbHOCTH ["anunes, 3aKOHbI
HproTOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3aKOHBI OTPAKEHUS U MTPETOMIICHUS
CBETA, 3aKOHBI COXPAHEHUs 3apsI0BOIO U MacCOBOTO YHMCEN IMPHU SAEPHBIX
peakuusix, MpU OSTOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3aMKUChIBaTh €r0 MAaTEMaTHYECKOE BhIPAKEHUE;

OOBACHATh (PU3MYECKUE MPOLECChl M CBOWCTBA Te€l, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalud NPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYHUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2—3 JOTMYECKUX
IaroB ¢ OMOpod Ha 2-3 WU3YYEeHHBIX CBOMCTBA (DM3MUYECKUX SIBIICHUM,
(pu3nyecKuXx 3aKOHOB WIIM 3aKOHOMEPHOCTEH;



pemiath pacy€THbIE 3a/1a4u (ONUPAIOIIMECT HA CUCTEMY U3 2—3 ypaBHEHUM),
UCIIOJNB3YS 3aKOHBI U (OPMYIIbI, CBS3BIBAIONINE (PU3UUECKHE BEIMYMHBI: Ha
OCHOBE aHajiM3a yCIOBUS 33Jaud 3alUCBhIBATh KPATKOE YCIOBUE, BBIABIATDH
HEJOCTAIOIINE WM U30BITOYHBIE JaHHBbIC, BHIOUpPATh 3aKOHBI U (HOPMYIIbBI,
HEOOXONUMbIE Il pEelIeHUs, TMPOBOAUTH pPACU€Thl U  OLICHUBATh
PEATUCTUYHOCTH MOTYYSHHOTO 3HaYCHHS (PU3NIECKON BEJTMYMHBI,
pacmo3HaBaTh MPOOJIEMBI, KOTOpPHIE MOXKHO pEIIUTh TMPH  TOMOIIU
(GuU3MUEeCKUX METOJ0B, HCIOJIb3ysl OINHMCAHWE WCCIEIOBAaHUs, BBIICIAThH
IpoBEpAEMOE  MPEIINOJIOKEHUE, OIEHUBATh MPABUIBHOCTh  MOPSJIKa
IIPOBENICHUSI UCCIICIOBAHUS, AENIaTh BHIBOJIbI, HUHTEPIIPETUPOBATH PE3YJIHTATHI
HaOIIOICHUM 1 OIBITOB;

MIPOBOJIUTH OTBITHI IO HAOTIOACHUIO (DU3UICCKUX SBICHUA WIN (PU3NUECKUX
CBOMCTB Ten (M3yuyeHHUE BTOpPOro 3akoHa HBIOTOHA, 3aKOHA COXpaHEHUs
DHEPTUU, 3aBUCHUMOCTh IMEpHOJIa KOJEOAHWM MPYKUHHOTO MAasTHHUKA OT
MacChl Tpy3a M JKECTKOCTH TPYKHHBI M HE3aBHCHUMOCTH OT aMIUTATYABI
MaJIbIX KOJeOaHUM, MPSAMOJMHENHOE pACHpOCTPAHEHHUE CBETA, PA3JI0KECHUE
0enoro cBeTa B CHEKTP, M3YUCHHUE CBOMCTB N300paKeHHS B TUIOCKOM 3epKaje
U CBOWCTB M300pakKeHHsI MpeaMeTa B COOMparomei JauH3e, HaOIIoIeHUE
CIUIOLITHBIX U TUHEHYATHIX CIIEKTPOB U3IIYUYCHHS): CAMOCTOATEIHLHO COOUPATh
YCTaHOBKY U3 N30BITOYHOTO Habopa 000pyI0BaHUS, OMUCHIBATH XOI OTBITA U
€r0 Pe3yJIbTaThl, POPMYITHUPOBATH BHIBOIBL;

POBOJUTH MPU HEOOXOJUMOCTH CEPHUIO0 MPAMBIX W3MEPEHHM, OMpeessis
CpelHee 3HaueHUWE u3MepsieMOoN BeMMYMHBI  ((DOKYCHOE pacCTOsTHUE
coOuparoiieid  JIMH3bI), OOOCHOBBIBATH BBIOOp crHocob0a U3MEPEHHS
(M3MepUTENBHLHOTO TPUOOpPA);

NPOBOAWTH  HCCIICIOBAHME 3aBUCUMOCTEH  (U3WYECKUX BEIMYMH C
WCIIOJIb30BAaHUEM TIPSAMBIX U3MEPEHUM (3aBUCUMOCTH IyTH OT BPEMEHU NP
PAaBHOYCKOPEHHOM  JIBUOKCHHUM 0€3 HaYaJlbHOW CKOPOCTH, IEpHOja
KOJI€OaHMI MaTeMaTHYECKOTO MasiTHUKA OT JUIMHBI HUTH, 3aBUCIMOCTH yTJja
OTpaXCHHS CBETA OT yriia MaJleHUsl M yria MPeJOMIICHHS OT yria MaJcHHs):
IUTAHUPOBATh  WCCIIEOBaHWE, CaMOCTOSTENIbHO COOMpaTh YCTaHOBKY,
¢buKCHpOBaTh pe3yIbTaThl MOJYUYEHHON 3aBUCUMOCTH (DU3UYECKUX BEITUYHH
B BHJI€ TaOJIHI] ¥ TPAPUKOB, JEIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIEIOBAHUS;
IIPOBOJIUTH KOCBCHHBIC M3MEPCHUS (DU3UICCKUX BEJTUYHH (CPEIHSST CKOPOCTh
U YCKOpEHHE Tella TpPU PaBHOYCKOPEHHOM JIB)KCHHH, YCKOPEHUE
CBOOOMHOTO TajaeHus, KECTKOCTh NPYXHUHBI, KOIDPUIMEHT TpeHus
CKOJIb)KEHUSI, MEXaHM4yeckas pabdoTa M MOIIHOCTb, YacTOTa M TEpUOJ
KOJIeOaHWI MaTEMAaTHYECKOTO U MPYKUHHOTO MAasSTHUKOB, ONTHYECKAs CHJIA
coOuparoliel JIMH3bL, PAJAUOAKTUBHBIA (DOH): IUIAHUPOBATH H3MEPEHUS,



coOMpAaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIMIOJIHATH U3MEPEHHUSI, CIEAys
MPEJIOKEHHOW ~ MHCTPYKLMHM, BBIYKCIATH  3HAUYEHHWE  BEJIWYUHBI U
aHAJIU3UPOBATh MOJYYEHHBIE PE3YyJIbTaThl C YUETOM 33JJaHHON MOTPEIIHOCTH
U3MEPEHUM;

coOI0AaTh NMpaBUJia TEXHUKHU OE30MacCHOCTH IpH paboTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIE TMPHU3HAKM HW3YYCHHBIX (PU3UUECKHX MOJEJCH:
MaTepuaibHasi TOUKa, aOCOIIOTHO TBEPOE TEJI0, TOUCUHBI NCTOUHUK CBETA,
Jqy4y, TOHKas JIMH3a, IUIAHETapHash MOJEIb aToMa, HYKJIOHHas MOJEJb
aTOMHOTO $1pa;

XapaKTEepU30BaTh  MPUHUUIBI  JEUCTBUS  M3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HMX ONUCaHus (B TOM YHCIIE:
CIUJOMETP, AATUYHUKH IOJIOKECHMSI, PACCTOSIHUS U YCKOPEHUS, PAKETa, IXOJIOT,
OUYKH, MEepUcKom, ¢oToanmapar, ONTHYECKHE CBETOBOJBI, CIIEKTPOCKOI,
J03UMETp, Kamepa BuiibcoHa), HCNOIB3Ysl 3HAHMS O CBOMCTBAaX (PU3MYECKHUX
ABJICHUN U HEOOXOAMMbIE PU3NYECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTHYHbIE PUCYHKHM H3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTENIBHBIX MPUOOPOB U TEXHOJOTHUYECKHX IMPOLIECCOB MPU
pelIeHnr  y4yeOHO--NPAaKTUYECKUX  3a7ady, ONTUYECKHUE CXEMbl s
MOCTPOEHUS U300pAKEHHI B IJIOCKOM 3€pKajie U COOMpAaroLeH JIUH3E;
MPUBOAUTH IPUMEPHI (HAXOAUTh MHPOPMALIMIO O MPUMEPAX) MPAKTUYECKOTO
UCTIOJb30BaHUSl (PU3MYECKUMX 3HAHUH B MOBCEAHEBHOM JKU3HM JIs
oOecrieueHrs 0€30MaCHOCTHU MPU OOpaIleHUuH ¢ MPUOOpaMU M TEXHUUYECKUMU
yCTPOMCTBAMHU, COXPAHEHUSI 3JOPOBBS U COOJIFOJIEHUSI HOPM 3KOJIOTHYECKOIO
MOBEACHUS B OKPYXKAIOLIEH CpeJIe;

OCYUIECTBJIATH MOUCK MH(POpMALIMK (PU3HUECKOTO conepxkaHus B IHTepHere,
CaMOCTOSITENIbHO ~ (OPMYJIUPYsl TOMCKOBBIA  3ampoc, HAXOIUTh MYyTH
OTpeeNieHUs] JOCTOBEPHOCTH TMOJYyUYEHHOM MH(POpMAMM Ha OCHOBE
UMEIOIIUXCS 3HAHUM U TOTIOJTHUTEIbHBIX UICTOYHUKOB;

UCIIOJIb30BaTh MPU BHIMOJHEHUH YYE€OHBIX 3aJlaHU Hay4HO--TIOMYJSPHYIO
JTUTEPATYpy (PU3NYECKOTO COAEpKaHUs, CIPaBOYHbIE MaTEpHallbl, PeCypChl
cetu MHTepHeT, BiageTp NpUEMAaMU  KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3oBaHus HH(GOPMALIMU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHbIC MUCHMEHHBIE U YCTHBIE COOOIIEHHS HAa OCHOBE
UHPOpMALIMU U3 HECKOJIBKUX HCTOYHMKOB (DU3MUECKOTO COAEpKaHMUS,
nyOJIMYHO TPENCTaBIATh PEe3yJbTaThl MPOEKTHOM WM HCCIEA0BATEIBCKOM
NEATENBHOCTH, MPU 3TOM T'PAMOTHO MCIIOJb30BATh U3YUYECHHBIN MOHSITUWHBIN
anmapar H3y4aemoro pasnaena (U3MKH U COMPOBOXKIATh BBICTYIUICHHE
Ipe3eHTaluel ¢ y4€ToM 0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuecTBo yacos DJIeKTPOHHbIE OcHOBHBIE BU/IbI 1eSITEJILHOCTH
Ne HaumenoBaHue pa3jieioB u B Kountpo IMpakrTu (uudposBbie) o0y4arommxcs
cer
n/nm TeM MPOrpaMmbl JIbHBbIE yeckKue oOpa3oBaTejibHbIE
0
padoThI padoThI pecypchl
Paznen 1. ®usuka u €€ posib B MO3HAHUHU OKPYKAKOIIEr0 MUpPa
BerisiBiieHHE paznuuuil Mexay
(U3HYECKUMU U XUMUICCKUMU
npeBpaileHus M. PacriosHaBanue u
bu6mmoreka [IOK PEBP g)l b .
Kinaccudukanus GU3NUECKuX SBJICHUI:
11 ®dusuka - HayKa 0 MPUPoJe 2 https://m.edsoo.ru/7f41 8
6104 MEXaHUYECKHX, TeTIOBBIX,
I AJIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
Habnronenue u onucanue GuU3NIECKUX
SIBJICHUI
Ornpenenenre UEHbI AeEeHUs Kbl
MU3MEPUTENBHOTO Mprdopa.
N3mepenne TMHEWHBIX pa3MEPOB TET U
MIPOMEXKYTKOB BPEMEHH C YUETOM
norpentHoctel. Msmepenne o0béma
J)KUIKOCTH U TBEPJIOTO Tea.
bubmuoreka [JOK - P
3MEpEeHNEe TeMIepaTyphl MPU TOMOIIN
https://m.edsoo.ru/7f41 P PaTyph TP B
1.2 duznyecKkue BeITNIUHBI 2 1
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KHJIKOCTHOTO TEPMOMETPA U JTaTIHKA
TeMIepatypbl. BEITIOTHEHHE TBOPUYECKIX
3aJIaHHA 110 TTIOMCKY CTIOCOOOB M3MEpPEHUS
HEKOTOPBIX (PU3NUECKUX XapAKTEPUCTHK,
HarpuMmep, pa3MepoB MaJIbIX 0ObEKTOB
(BomoC, IPOBOJIOKA), YAAIEHHBIX
00BEKTOB, OOJIBLINX PACCTOSHUM, MaJIBIX
MIPOMEXYTKOB BpeMeHH. O0CyKaeHue
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npeaiaraéMbIX CIIOCO00B

1.3

EcrecTBEeHHOHAaYUYHBIN METO
MO3HAHUS

bu6mmoreka [JOK
https://m.edsoo.ru/7f41
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BriaBIkeHHE THITOTE3, O0BSICHSIOIIIX
MIPOCTHIE SIBJICHUS, HAIIPUMED:

— [IOYEeMY OCTaHaBJIMBAETCA JBIKYIIICECS
10 TOPU3OHTAIBHOM MOBEPXHOCTH TEJO;
— II0YEMY B KapPKYIO MOrojy B CBETJION
0JICK]I€ MPOXJIaTHEH, YEM B TEMHOM.
[Tpemioskenue crocob0B MPOBEPKU
runore3. [IpoBenenue ucciaeaoBaHus Mo
MPOBEPKE KaKOW-THOO0 TUIIOTE3HI.
[TocTpoenue npocTermmx Moiesnen
(bu3HYECKUX SIBICHUN (B BUJIC PUCYHKOB
WM CXEM), HAalIpUMep MaJieHue MpeMeTa;
MPSIMOJIMHEITHOE pacpoCTpaHEHHE CBETa

Uroro no pazneny

Paznen 2. IlepBoHayaibHbIe CBEACHHUS O CTP

6

OCHHH BelieCTBa

HaOnroeHue u MHTEpIpETAINs OTBITOB,
CBHJICTEIILCTBYIONINX 00 aTOMHO-
MOJICKYJISIPHOM CTPOCHUU BEIIIECTBA:
OIIBITHI C PACTBOPCHUEM PA3TTUIHBIX
BelecTB B Bojie. OlieHKa pa3MepoB aTOMOB

bu6mmorexa [IOK
2.1 Crtpoenue BemecTna 1 https://m.edsoo.ru/7f41 1 MOJICKYJI € HCTIOJIE30BAHUCM
6194 ¢dororpaduii, mosyueHHbIX
Ha aTOMHOM cUJI0BOM Mukpockore (ACM)
— naboparopHas pabora o Teme: «OLeHKa
JaMeTpa aToMa METOJIOM PsIIOB
(c ucnonp3oBanueM Qotorpaduii)».
Omnpenenenue pa3MepoB MaJIbIX TeJ
29 HBroxenne u 2 bubnmoreka [JOK Habmtonienue u 00bsicHeHHEe OpOYHOBCKOTO

B3aMMOJICCTBUE YACTUII

https://m.edsoo.ru/7f41

JIBIDKCHUSI U sIBICHUS TP Y3UN.
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BE€IICCTBA

[TpoBenenue u 00BSICHEHUE OTBITOB

10 HaOJIIOJICHUIO TEIUIOBOTO PACIINPEHHUS
razoB. [IpoBenenne u 00bSICHEHNE OIBITOB
110 0OHAPYKEHUIO CUJT MOJIEKYJIIPHOTO
NPUTSDKEHUS M OTTAJIKUBAHUS

2.3

ArperatHbie COCTOSIHUSI
BELIECTBA

bubmuoreka [JOK
https://m.edsoo.ru/7f41
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Omnwucanue (¢ UCTOIB30BAaHUEM MPOCTHIX
MojieJieil) OCHOBHBIX Pa3Muuil B CTPOCHHUU
ra3oB, JKMJIKOCTEW U TBEPIBIX TEI.
OO0bsacHeHne Malloil C)KUMAeMOCTH
AKHUJKOCTEN U TBEPABIX T€J, OOJIBLION
C)KMMaeMOCTH ra3oB. OObsicHEHHE
coxpaHeHus Gopmbl TBEPIBIX TN U
TeKy4decTH KuakocTu. llposenenne
OTIBITOB, JJOKA3bIBAIOIINUX, YTO

B TBEP/IOM COCTOSIHMH BOJIbI YACTHUILIBI
HaxOJATCS B CPEITHEM JANIbIIE IPYT OT
JIpyra (IUIOTHOCTh MEHBIIIE), YeM B
KUIKOM. Y CTaHOBJICHHE B3aUMOCBS3U
MeX1y 0COOEHHOCTSIMH arperaTHbIX
COCTOSIHUM BOJIbI M CYIIIECTBOBAaHUEM
BOJHBIX oprann3mMoB (MC — Ouonorus,
reorpadus)

Hroro no pazgeny

Paznen 3. /IBu:kenune U B3auMo/ieiicTBue Tej

5

3.1

MexaHn4eckoe IBHXKEHHUE

bu6mmorekxa [IOK
https://m.edsoo.ru/7f41
6194

HccnenoBanne paBHOMEPHOTO JIBHXKEHUS,
OTIpeieNIeHUE ero MPU3HAKOB.
Ha6mronenne HepaBHOMEPHOTO TBUKCHUS
U OTIpe/ieTIeHUE €0 OTINYHMA OT
paBHOMEpHOTO IBIKeHUS. OnpenencHue
CKOPOCTH PaBHOMEPHOI'O ABUKEHUS
(mapuka B )KUJIKOCTH, MOJIETU
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AJIEKTPUYECKOTO aBTOMOOWIIA U T.11.).
Ornpenenenue cpeHet CKOPOCTH
CKOJIb)KEHUS OpyCKa UM MIapHKa 110
HaKJIOHHOM INIOCKOCTH Pemenue 3amaq
Ha OTpeIeJICHUE MyTH, CKOPOCTH U
BPEMEHU PAaBHOMEPHOTO JIBUKCHUSI.

Amnanu3s rpa)uKoB 3aBUCUMOCTH IIyTH
CKOPOCTH OT BPEMEHU

3.2

Huepnus, macca, IIIOTHOCTh

bubmuoreka [JOK
https://m.edsoo.ru/7f41
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OOBbsicHEeHHE ¥ TPOTHO3UPOBAHHE
SIBJICHUH, 00YCIIOBJIEHHBIX UHEpLUEH,
HaIlpuMep, 4TO MPOUCXOIUT IIPU
TOPMO>KEHHUH WM PE3KOM MaHEBPE
aBTOMOOWJISA, TIOYEMY HEBO3MOKHO
MI'HOBEHHO NPEKPATUTh JBUKEHUE HA
BEJIOCUIIE/IC MU CAMOKATE U T. 1.
IIpoBeneHue u aHanu3 OIBITOB,
JIEMOHCTPUPYIOIUX U3MEHEHHE
CKOPOCTH JIBUJKE€HHUS T€Jla B PE3YJILTATE
JICHCTBHS HAa HETO APYrux Ten. Pemenne
3a]1a4 Ha ONpPEAEICHUE MACCHI TEJa, €ro
o0béMa 1 moTHocTH. [IpoBenenue u
aHAJIN3 ONBITOB, JEMOHCTPUPYIOIIMX
3aBUCUMOCTDb U3MEHEHUS CKOPOCTH Teja
OT €ro MaccChl ITPU B3aUMOJICHCTBUH TEIL.
N3mepenne maccsl Teaa pa3IuuHbIMU
cnocobamu. OnpezeneHne IIOTHOCTH
TeJla B PE3YJITATEe U3MEPEHUS €r0 MaCChl
u 00BbEMa

3.3

Cua. Bunsr cuin

14

bubmuorexa [JOK
https://m.edsoo.ru/7f41
6194

N3yuenne B3auMOICHCTBUS KaK IPUIHHBI
W3MEHEHUS CKOPOCTH TeJIa WA €0
nedopmaruu. Onrcanre peaTbHBIX
CUTyalllil B3aMMOJEHCTBUS TEJ C
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ITOMOILBIO MOJIENIEN, B KOTOPBIX BBOJUTCS
MOHATHE U U300paKEHHUE CUIIBI.

N3ydenue cuiibl ypyrocTu.
HccnenoBanue 3aBUCUMOCTH CHJIBI
YIOPYTOCTH OT Y/UIMHEHUSI PE3UHOBOIO
LIHYpa WU NPYKUHBI (C IOCTPOCHUEM
rpaduka). AHaIM3 MPAKTUYECKUX
CUTYalUH, B KOTOPBIX IIPOSBIISAETCS
JIEICTBUE CUJIBI YIIPYTOCTH (YIIPYTrOCTb
Msi4a, KPOCCOBOK, BETOK JIepeBa U JIp.).
AHanu3 cuTyalui, CBSI3aHHBIX C SIBJICHUEM
taroteHust. OObsiICHEHUE OPOUTATHLHOTO
JIBUJKEHHUS IIAHET C UCIIOJIb30BAHUEM
SIBJIGHUS TATOTEHUS U 3aKOHA WHEPLHUH.
N3mepenue Beca Tela ¢ MOMOILbIO
nuHamomeTpa. OG0CHOBaHUE 3TOTO
crioco0a u3MepeHusi. AHaIU3 U
MOJIETTUPOBAHUE SIBJICHUSI HEBECOMOCTH.
DKCIIEpUMEHTAIIBHOE MOTY4YEHHE [TpaBUIIa
CJIO’KEHHUSI CUJI, HAIIPaBJIEHHBIX BJOJIb
OJIHOM npsiMoii. OmpeieseHre BEITUIHHbI
paBHOAEHCTBYIOLIEN L. M3ydeHne cuel
TPEHMSI CKOJIBKEHUSI U CUJIBI TPEHUS
nokosi. MccnenoBanue 3aBUCUMOCTH CUIIBI
TPEHMSI OT CUJIBI JaBJICHUSI U CBOICTB
TPYLIUXCS TOBEPXHOCTEH.

AHanu3 NpakTUYECKUX CUTYyalHil, B
KOTOPBIX IPOSIBISETCS IEHCTBUE

CHJIBI TPEHUS, UCTIONIb3YIOTCS

CHOCOObI €€ YMEHBIIIEHUS WIN
yBeJIMUYEHUS (KaTaHHe Ha JIbDKaX,
KOHBKaX, TOPMOXKEHHE aBTOMOOWIIS,
MCIOJIb30BaHNE TIOIIIUITHUKOB,




Uroro no pazneny

Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB

Hasnenue. [lepenaua
4.1 JIaBJICHUS TBEPIBIMU TCIIAMH,
SKHJIKOCTSIMU U Ta3aMH

4.2 JlaBIieHME KUIKOCTH

21

bu6mmoreka [IOK
https://m.edsoo.ru/7f41
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bubmuorexa [JOK
https://m.edsoo.ru/7f41
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IJIaBaHUE BOJHBIX KUBOTHBIX U JIp.).
Pemenue 3a1a4 ¢ uCNoib30BaHUEM
dbopMyn a1 pacuéTa CUIIbI TSKECTH,
CWJIBI YIIPYTOCTH, CUJIbI TPEHUS

Axamu3 u 06’b$ICH€HI/Ie OIIBITOB N
MPAaKTUYECKUX CUTYalluH, B KOTOPBIX
MPOSIBJISICTCS CHJIA TaBJICHUSI.
Ob6ocHoBaHME CLIOCOOOB YMEHBIICHUS U
YBEIIMYCHUS aBiicHus. M3yueHue
3aBHCHUMOCTH JIaBJICHUS ra3a oT 00béMa
u TemMrepatypsl. M3ydeHue
0COOCHHOCTEH IepeIauu NaBIcHUS
TBEPIBIMU TEIIAMH, KUIKOCTIMHU U
razamu. OOOCHOBaHHE PE3yJIbTATOB
OIIBITOB OCOOCHHOCTSIMU CTPOCHUS
BCIIIECTBA B TBép}IOM, KUOAKOM U
ra3000pa3HOM COCTOSTHUSIX.
DKCIepUMEHTATBHOE JIOKA3aTeILCTBO
3akoHa [lackans. Pemenue 3agay Ha
pacuért gaBieHus TBEPIOTO TENa

HccnegoBaHne 3aBUCUMOCTH JaBJICHUS
KUIKOCTHU OT I‘J'IY6I/IHBI MOTPYKCHUS U
IJIOTHOCTH )KHUIKOCTH. Ha6JHOI[eHI/IC n
O0OBSICHEHHE T UAPOCTATUICCKOT'O
nmapajgokca Ha OCHOBC 3aKOHa ITackans.

N3yuenne cooOmaronuxcsi CoOCyoB.
Pemenue 3agad Ha pacu€t naBiaeHUA
KUIKOCTH. OOBSICHEHNE MPUHITAITA

JIEWCTBUS THIPABIMYECKOTO Mpecca,
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MTHEBMAaTUYECKUX MalINH. AHAJIN3 U
00BsICHEHHE NMPAKTUYECKUX CUTYALIUH,
JIEMOHCTPHUPYIOIINX MPOSBICHUE TaBJICHUS
KHUAKOCTHU U 3aKkoHa [lackains, Hanpumep
IIPOLIECCOB B OpraHU3Me IIpU
rI1yOOKOBOJIHOM HBIPSIHUH

4.3

ATMocdepHOe TaBIeHHE

bubmuoreka [JOK
https://m.edsoo.ru/7f41

6194

DKCIepUMEHTAITbHOE OOHAPYKCHHE
aTMoc(epHOro JaBicHHs. AHAIN3 U
O6’b$ICHeHI/I€ OIIBITOB U MPAKTUYCCKHUX
CHUTYyaIlUH, CBSI3aHHBIX C JICHCTBUEM
arMocdepHoro aapneHus. OObsCHEHHE
CYLIECTBOBAHUS aTMOC(epbl Ha 3emiie U
HCKOTOPBIX IJIAHETAaX WJIN eé OTCYTCTBHA
Ha JIpyrux miaHerax u JlyHe.
OOBsiCHEHHE N3MEHEHUS TUNIOTHOCTH
aTMoc(epsl C BBICOTOU U 3aBUCUMOCTH
aTMOC(hepHOTro JaBJICHUS OT BHICOTHI.
Pemenue 3ama4 Ha pac4€r aTMOCHEPHOTO
naBneHus. M3yueHue ycTponcTBa
OapomeTpa-aHepou/a.

4.4

JlericTBUE )KUJIKOCTHU U Ta3a
Ha [IOrpY>KEHHOE B HUX TEJO

bubmuorexa [JOK
https://m.edsoo.ru/7f41

6194

DKcrepuMeHTAIbHOE OOHAPYKEHUE
JIECTBHUS )KUJIKOCTH U ra3a Ha
norpyk€HHoe B HUX Teno. Onpesenenne
BBITAJIKUBAIOLIEH CHIIBI, JEHCTBYIOIIEN HA
TEJIO, IOTPYKEHHOE B )KUIKOCTb.
[IpoBenenue u 06CyX/1€HNUE OTBITOB,
JIEMOHCTPHUPYIOIIHNX 3aBUCUMOCTb
BBITAJIKUBAIOLLIEH CHUJIBI, JEUCTBYIOLIEN
Ha TeJI0 B KUJKOCTH, OT 00BEMa
MOTPY>KEHHOM B JKUJIKOCTb YaCTH TeJa

Y OT IJIOTHOCTH >KUJKOCTH.

IIposepxa nezasucumocmu
BLIMANKUBAIOWEL CUTIDI,
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Oelicmsyrowel Ha meio 8

HCUOKOCIU, OM MACCbL meJa.
HccnenoBanue 3aBUCUMOCTH Beca Teja B
BOJIE OT 00bEMa MOTPYKEHHOH B
JKUJIKOCTh 4acTu Tena. Pemenue 3amaq
Ha IpUMEHEHHUE 3aKoHa ApXxuMesa u
YCJIOBHS IUTABaHUS TEJ.
Konctpynposanue apeomerpa uiu
KOHCTPYHUPOBAHUE JIOJIKU U ONIPEACIICHUE
€€ Irpy30N01bEMHOCTH

Htoro no pazneny 21

Pa3nea 5. PaGora n MoHOCTBH. JHEprus

51 PaGora 1 MoHOCTH 3

5.2 [TpocThie MexaHU3MBI 5

bubmuoreka [JOK
https://m.edsoo.ru/7f41

6194

bu6mmorekxa [IOK
https://m.edsoo.ru/7f41

6194

OKCIIEpUMEHTAIIBHOE OIIPEIEIICHNE
MEXaHUYECKOIN paboThl CUJIBI TSKECTU IIPU
ITaJICHUN TEJa U CUJIbI TPEHUS IIpU
PaBHOMEPHOM IIEPEMEILEHUN TeJIa T10
TOPU30HTAJIBHON TOBEPXHOCTH.

Pacuér momHoOCTH, pa3BUBacMoOil pu
noabEMe 1o nectHuue. Pemenne 3anad Ha
pacuér MexaHn4ecKoi paboTbl

Y MOIIIHOCTH

OrnpeneneHre BHIMTPHINIA B CUIIE IPOCTBIX
MEXaHU3MOB Ha MPUMeEpE pblyara,
IMOJBMXKHOTO Y HETIOJIBMXKHOTO OJIOKOB,
HaKJIOHHOM miockocTu. MccnegoBanue
YCJIOBHSI pAaBHOBECHS pblyara.
OO6Hapyx)eHne CBONCTB MPOCTHIX
MEXaHU3MOB B PA3JIMYHBIX HHCTPYMEHTAX
Y TIPUCTIOCOOJICHUSX,, UCTIOTB3YEMBIX B
OBITY U TEXHHUKE, a TAKXKE B )KUBBIX
opraHu3Max. DKCIEepUMEHTAITHHOE
JI0Ka3aTeJIbCTBO PABEHCTBA
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paboT mMpu MPUMEHEHUU TTPOCTHIX
Mexanu3moB. Onpenenenue KIT/]
HAKJIOHHOM INIOCKOCTH. Pemmenue 3a1ad Ha
MPUMEHEHHUE MPaBUjIa PaBHOBECHS phluara
u Ha pacuér KII/]

DKCHEepUMEHTAIBHOE ONPEIeTICHUE
H3MEHEHMS KHHETUYECKOMN 1
MOTEHIMAIBLHON SHEPIUU Teja IIPHU €ro
CKaTBIBAHWUM I10 HAKJIOHHOM IIOCKOCTH.

bubnmoreka [JOK dopMyMpoBaHUE Ha OCHOBE
5.3 MexaHuveckas SHEpPrus 4 1 https://m.edsoo.ru/7f41  uccienoBaHUs 3aKOHA COXPaHEHUs
6194 MexaHu4deckoil sepruu. O6cyxaeHue
IpaHMI] IPUMEHUMOCTH 3aKOHA
coxpaHeHus sHepruu. Pemienue 3amau ¢
MCII0JIb30BAaHUEM 3aKOHA COXPaHEHUs
SHEPIruu
Uroro no pazaeny 12
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB 68 12

I10 ITPOT'PAMME
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8 KVIACC

Ne HaumenoBanue pa3jiesioB
n/n | ¥ TeM NPOorpamMMbl

KoanuecTBo 4acoB

Bcero

KounTpoa
bHbIE
padoThI

paxkTn
YyecKue
padoThI

JJIeKTPOHHBbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE BU/IbI /1€SITE€IbHOCTH
00y4Jaroumuxcs

Pasznen 1. Teny1oBbI€ ABJICHUS

11 CtpoeHnue u CBOIMCTBa
' BEIECTBA

bu6mmoreka [JOK
https://m.edsoo.ru/7f41

8lce

HaburoieHne 1 MHTEepIpeTaIs OIbITOB,
CBHUJIETEJILCTBYIONMX 00 aTOMHO-
MOJICKYJISIPHOM CTPOCHHUH BEIIECTBA:
OMBITBI C PACTBOPEHUEM Pa3TMYHBIX
BEIIECTB B BoJe. Pemenune 3amaq mno
OLIEHUBAHUIO KOJIMYECTBA aTOMOB HJIN
MOJICKYJI B €TUHUIIE 00bhEMa

BEIIIECTBA. AHAJIU3 TEKCTa APEBHUX
aTOMHUCTOB (Harpumep, pparMeHTa MOAIMbI
Jlykpenus «O npupojie Bemen») ¢
H3JI0)KEHHEM 000CHOBAaHUM aTOMHOM
rUnoTe3bl (cMbIciioBoe yTeHue). OueHka

yOeIUTEeNbHOCTH 3TUX 0OOCHOBAHMM.
OO0bsicHeHrne OPOYHOBCKOTO JBMKEHUS,
ABJIEHUS TUPPY3UH U pa3IUuuil MEXITY
HUMU HAa OCHOBE IOJIO)KEHU
MOJIEKYJISIPHO-KUHETHYECKON TEOPUH
cTpoeHus BemecTBa. OObsCHEHHE
OCHOBHBIX Pa3IN4Yuil B CTPOCHUU

ra3oB, JKUJKOCTEH U TBEPBIX TEJ

C MCIIOJIb30BAaHUEM I10JIOKEHHUI
MOJIEKYJISIPHO-KUHETUUECKON TEOPUH
CTpoeHHus BeecTBa. [IpoBeaeHne onpITOB
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10 BBIPAIIUBAHUIO KPUCTAIIJIOB
IIOBAPEHHOM COJIM WJIK caxapa.
[IpoBenenue 1 0OBSICHEHUE OTBITOB,
JEMOHCTPHUPYIOIINX KalUJUIIPHBIC
SIBJICHHUS U SIBJIEHHUE CMAYMBaHUA.
OO0BsicHEeHHE POJIM KAMWUISIPHBIX SIBICHUN
JUTSL TIOCTYIUICHHS BOJIBI B OPTaHU3M
pacrenuii. Habnronenue, nposeneHue u
00BsICHEHHE OIBITOB 10 HAOIIOACHUIO
TEIJIOBOTO PACIIMPEHUS Ta30B,
KuaKocTed U TBEPABIX Ten. OObsICHEHHE
coxpaHeHHus 00bEMa TBEPBIX TeI,
TEKY4eCTH YKHJIKOCTH (B TOM YHUCIIE,
Pa3HHUIIBI B TEKYYECTH ISl PA3HBIX
XKUAKOCTEN), naBieHus rasa. [lposenenue
OIIBITOB, IEMOHCTPHPYIOIIHX
3aBUCHUMOCTb JaBJICHUS BO3/IyXa OT €r0
00BEMa M HarpeBaHUS WM OXJIAXKICHUS,
1 X OOBSICHEHHE HAa OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YYeHHS. AHAIHU3
MPAKTUYECKUX CUTYaIlNil, CBI3aHHBIX

CO CBOMCTBaMU ra3oB, JKHAKOCTEH U
TBEPIBIX TET

1.2

TennoBsle mpoLeccsl

21

bu6mmorexa [IOK
https://m.edsoo.ru/7f41

8lce

ObocHOBaHME MTPABUI U3MEPEHHUS
temnepaTtypbl. CpaBHEHHE pa3TUYHBIX
CIO0COO0B M3MEpPEHUS U LKA
temrneparypbl. Habnronenue u o0bsicHeHue
OIIBITOB, JIEMOHCTPUPYIOIINX U3MEHEHUE
BHYTPEHHEH SHEPTHH TeJla B pe3yJbTaTe
TEIUIoNepe1aun ¥ paboThl BHEITHUX CHJI.
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HaGmronenue u 00bsICHEHHE OIBITOB,
00CyXICHUE IPAKTUUCCKUX CUTYaIIHH,
JEMOHCTPHUPYIOUTUX Pa3JIMYHbBIE BUIBI
TEIJIONepeIauu: TEIIONPOBOIHOCTb,
KOHBEKIIMIO, u3nydeHue. Mccnenosanue
SIBJICHUS TETUI00OMEHA TIPY CMEITHMBAHUH
XOJIOJTHOM U Topsiueit Bojbl. Habmonenue
YCTaHOBJICHUS TEIUIOBOTO PAaBHOBECHUS
MEXAy ropsiuei U XOJ0IHON BOAOM.
Omnpenenenue (M13MEpEeHNE) KOJINYECTBA
TEIUIOTHI, TOTYYEHHOTO BOJOW MpH
TEI1000MEeHE C HarpeThbIM
METaJUTMYECKUM ITUITHHIPOM.
Ornpenenenne (M3MEPEHNE) YACTbHON
TEII0EMKOCTH BeIllecTBA. Pelenue 3a1ad,
CBSI3aHHBIX C BBIYMCIIEHUEM KOJUYECTBA
TEIJIOTHI U TEIUIOEMKOCTH MPHU
TeruiooOMeHe. AHalu3 CUTyalun
MPaKTUYECKOI0 UCTIOIb30BAaHUSI TETNIOBBIX
CBOMCTB BEILIECTB U MATEPUAJIOB,
HaIpUMep, B LEJSAX SHEProcOepeKeHUs:
TEIUIOU30JISIIINSL, YHEprocOeperaromye
KPBIIIH, TEPMOAKKYMYJISITOPBI U T. 1.
Habmtonenue siBneHuil ncnapeHus u
KoHJeHcauuu. MccnenoBanue npouecca
WCIIapEHUs Pa3IUYHbBIX )KUIKOCTEH.
OObsicHeHUE SBICHUI UCTIAPEHUSI U
KOHJICHCAIIMH Ha OCHOBE aTOMHO-
MOJICKYJISIpHOTO yueHwus. Habmonenue u
00BsICHEHHE TpOIIecca KUTICHUS, B TOM
YHCJIe 3aBUCUMOCTH TEMIIEPATYPhI




KUIEHUs OT JiaBiieHus. OnpeeneHue
(M3MepeHne) OTHOCUTENBFHOM BIIaXKHOCTH
BO31yxa. HaGmroneHue nporecca
IUTaBJICHUS KPUCTAJUTMUECKOTO BEIIECTBA,
Harpumep, Jpaa. CpaBHEHHE MPOIIECCOB
IUTABJICHUS] KPUCTAIUTMYECKUX Tell U
pa3MATYCHUS [IPU HArPEeBaHUH aMOP(HBIX
ten. OnpeneneHue (M3MepeHne) yaeabHON
TEIUTOTHI TIaBJIeHUs Jb1a. OObsICHEHUE
SIBJICHUU TUTABIICHUS M KPUCTAJUIM3AlUU Ha
OCHOBE aTOMHO- MOJICKYJIIPHOTO yUEHUS.
Pemenne 3ama4, CBSI3aHHBIX C
BBIUMCJIICHHEM KOJMYECTBA TEIIOTHI B
mpoleccax TeIonepeaayu npu
MJIaBJICHUU U KPUCTAUIA3AIUH,
UCIIAPEHUU U KOHJICHCAIINH. AHAIN3
CUTYallMi MPaKTUYECKOTO MPUMEHEHUS
SIBJICHHUH TUIaBJICHUSI U KPUCTAITU3AIINH,
HaIrpuMep, MOTyYeHNUE CBEPXUUCTHIX
MaTepHuayoB, COJIeBas Tpeyka u JIp.
AHanu3 paboTsl U 00BICHEHHE PUHITUTIA
JIEUCTBUSI TETJIOBOTO JBUTATEIIS.
Brruucnenue xonmuecTBa TEIIIOTHI,
BBIJICJISTFOIIETOCS TIPU CTOpPaHUU
pa3nuyHbIX BUJIOB ToruuBa, u K11/
neurarens. O0CykIeHUE IKOTOTHIECKUX
MOCJIE/ICTBUM MCTOIB30BAHUS IBUTATENEH
BHYTPEHHETO CrOpaHUs, TEIJIOBBIX 1
TUIPOIIICKTPOCTAHIIUM

Hroro mo paszneny 28

Pa3nes 2. DiiekTpu4yecKkne M MATHUTHbBIC SIBJICHHSA




2.1

DNEKTPUUECKUE 3apsIbl.
3apspKeHHBIE Tea U UX
B3aMMO/ICHICTBUE

bu6mmoreka [IOK
https://m.edsoo.ru/7f41
8lce

HaGuroieHne u mpoBeIeHUE OTBITOB
0 DJIEKTPU3AIUY TEN NPU

COIPUKOCHOBEHUHU M HHIAYKIIUCH.
HabGmronenue u 00bsiCHEHNE
B3aUMOJIECTBUS OJJHOUMMEHHO U
Pa3HOMMEHHO 3apsKEHHBIX TElL.

OObsicHEHHE TPUHLINIIA IEUCTBUS
anekTpockomna. OObSICHEHHE SBIICHUI
AJIEKTPHU3AIMU TIPU CONTPUKOCHOBEHUH TEI
¥ MHIYKIMEH C UCTI0Ih30BaHUEM 3HAHUH O
HOCHUTEIISIX AIEKTPHUECKUX 3aps/IOB B
BeniecTBe. PacriosHaBanue u 00bsICHEHUE
SIBICHUM JIEKTPU3alMU B IOBCEIHEBHOMN
xu3Hu. Habmonenne u o0bsicHeHnE
OTIBITOB, HJUTFOCTPUPYIOIIHUX 3aKOH

COXpaHEHUS IEKTPUIECKOTO 3apsia.
HaGmronenre onbITOB 10 MOJIETUPOBAHUIO

CHUJIOBBIX HI/IHI/Iﬁ BJ'IGKTpI/I‘-ICCKOFO I10JIA.
HccnenoBanue nelcTBUS SJIEKTPUUECKOTO
I10JIs1 HA HpOBOI[HI/IKI/I nu I[I/IBJ'IGKTpI/IKI/I

2.2

IlocTossHHEII
ANEKTPUUECKUIN TOK

20

bu6nmoreka [JOK
https://m.edsoo.ru/7f41

8lce

HabGmonenue pa3nuyHbIX BUIOB ACUCTBUS
ANEKTPUYECKOTO TOKA U OOHApYKEHUE
9THUX BHUJIOB JICUCTBHUS B ITOBCETHEBHOM
*ku3HU. HaOnmroneHne BOSHUKHOBEHUS
ra30BOTr0 pa3psia v JIEKTPUUECKOrO TOKA
B xkuakoctu COOpKa U UCTIBITAHUE

3J'I€KTpPI‘I€CKOI>i OEIH IMTOCTOAHHOI'O TOKA.
I/ISMepeHI/IC CHJIbI TOKAa aMIICPMETPOM.

H3mepeHue 3J1eKTpUYeCKOro HapsKEHUs
BoJIbTMETpOM. [IpoBenienne u 00bsicHeHUE
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OTMBITOB, JEMOHCTPUPYIOIINX 3aBUCUMOCTh
AJIEKTPUUYECKOTO COMPOTUBIICHUS
MPOBOJHMKA OT €T0 JJIUHBI, TUIOIIAIU
NONIEPEYHOI0 CEUEHUS U MaTepuaa.
HccnenoBanue 3aBUCIMOCTH CHIIBI TOKA,
IPOTEKAIOIIET0 Yepe3 Pe3UCTOp, OT

COIPOTUBIICHUS PE3UCTOPA U HAIPSIKECHUS
Ha pesucrope. IIpoBepka npasuia
CJI0KEHUSI HANIPSKEHUN ITpU
IIOCJIEI0BATEIILHOM COEIUHEHUH JIBYX

pe3uctopoB. [IpoBepka npaBuiia Jist CUITBI
TOKa IPH MapalIeIbHOM COCMHEHUU
pe3ucTOpoB. AHAIM3 CUTYyaLIUH
NIOCJIEIOBATEIBHOTO U ApAIJIEIEHOTO
COCIMHEHUS IIPOBOIHUKOB

B JIOMAITHUX JJICKTPUICCKUX CETSX.
Pemenue 3a1a4 ¢ UCMoNIb30BaHUEM 3aKOHA
Owma u popmyn pacuéra HNEKTPUIECKOTO
COTIPOTUBIICHUS TPU MOCIEAOBATEIHLHOM U
napauieTbHOM COETMHEHUU TIPOBOJIHUKOB.
Omnpenenenue pabOTHI ANEKTPUIECKOTO
TOKA, POTEKAOIIIETO Yepe3 Pe3nUCTOop.
OmnpezeneHne MOIHOCTH JIEKTPHUUYECKOTO
TOKa, BBIICJISIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBHCHMOCTH CHITBI TOKA
Yyepes3 JaMIIOYKY OT HAMpsDKEHUS Ha HEH.
Onpenenenne KIIJ[ narpeBarens.
HccnenoBanue npeoOpa3oBaHus SHEPTUU
MIpH TTOIBEME TPY3a DIIEKTPOABUTATEIIEM.
OO®bsicHeHHe yCTpOHCTBA U IPUHLIUIIA




2.3

MarsuTHbIC SIBICHUS

1.5

bu6mmorexa [IOK
https://m.edsoo.ru/7f41

8lce

JeUCTBUS TOMALTHUX
AIIEKTPOHArPEBATEIBHBIX IPUOOPOB.
OObsicHEHHE TPUUUH KOPOTKOTO
3aMbIKaHUS U IPUHLINIIA IEUCTBUS
IJIABKUX MpeoXpaHuTeneil. Pemenne
3a/1a4 ¢ UCIOJIb30BAHNEM 3aKOHA
Jxoyns—Jlenua

HccnenoBanne MarHuTHOTO
B3aUMO/ICHCTBUS OCTOSIHHBIX MarHUTOB.
W3yuenne MarHuTHOTO HOJIsI TOCTOSTHHBIX
MarHuToB IPU UX 0ObEIUHEHUU U
paszeneHuu. MccnenoBanue MarHUTHOTO
B3aMMOJIEHCTBUS IOCTOSIHHBIX MATHUTOB.
W3yueHnne MarHuTHOTO MOJIsI TOCTOSTHHBIX
MarHuTOB IPU UX 00BETUHEHNUH U
paznenenun. [IpoBeaeHne onbITOB 1O
BU3YaJIM3al1H 110JIs] TOCTOSIHHBIX
MarHuToB. M3yuenue siBieHus
HaMarHW4YMBaHUS BEIECTBA.
HccnenoBanue 1eiCTBUS DIIEKTPUIECKOTO
TOKA Ha MAarHUTHYIO CTPEJIKY.
[IpoBeneHue ONbITOB, AEMOHCTPUPYIOIIUX
3aBUCUMOCTB CHJIBI B3aUMOJIEHCTBUSA
KaTYIIKH C TOKOM U MarHuTa oT CUJIbl U
HaIpaBJICHUS TOKA B KaTylIKe. AHAIU3
CUTYallMi IPAKTUYECKOTO PUMEHEHUS
3JIEKTPOMArHuToB (B OBITOBBIX
TEXHUUYECKHUX YCTPONCTBAX,
IIPOMBIIIJIEHHOCTH, METUIIHE).
N3ydyenue neiicTBUs MarHUTHOTO TOJISI HA
IIPOBOJHMK C TOKOM. M3ydueHue neicTBus
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anekrpoasurareis. M3mepenune K11
JIEKTPOJBUTaTEIbHON YCTAaHOBKH.
Pacnio3HaBaHue U aHAIU3 Pa3IUYHBIX
IIPUMEHEHUN 3JIEKTPOABUraTesIeH
(TpaHcmopT, OBITOBBIE YCTPOWCTBA H JP.)

OnBITE IO HUCCICAOBAHUIO ABJICHUA

DIIeKTpOMAarHuTHasS brbmotexa LIOK o .
24 p 4 https://m.edsoo.ru/7f41 SMCKTPOMATHUTHON HHHYFHHH'
UHAYKIHS 81ce HCCIIEOBAHUE U3MEHEHUI 3HAUYEHUA U
HaIpaBJICHUS] HHIYKIIMOHHOTO TOKa

Wroro mo pazneny 37

PesepBHOE BpeMs 3

OBIEE KOJIMYECTBO HACOB

1 68 145

I10 ITPOI'PAMME
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9 KVIACC

Ne
n/n

KoanuecTBo 4acoB

HaumenoBanue pa3jiesioB
H TeM MPOrpaMmbl

Bcero

Kontpo
JIbHbIE
padoThI

paxkTn
YyecKue
padoThI

JJIeKTPOHHBbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE BU/IbI /1€SITE€IbHOCTH
00y4Jaroumuxcs

Pa3

11

(W) | 1. Mexann4yeckue siBJIeHHS

MexaHudecKoe IBUKEHUE U
CIIOCOOBI €r0 OIMCAHUL

10

bu6mmoreka [IOK
https://m.edsoo.ru/7f41

a4ab

AHanu3 u 00CyXAeHHUE pa3INUHbIX
IPUMEPOB MEXAHUYECKOTO JIBUKEHUS.
OO6cy>kaeHue rpaHul IPUMEHUMOCTH
MOJIENIN «MaTepUATTbHAS TOUKAY.

Onucanyve MEXaHMYECKOTO IBUKEHUS
pasUYHBIMU crioco0amu (ypaBHEHHUE,
tabymna, rpaduk). AHAIU3 KU3HESHHBIX
CUTyalu#, B KOTOPBIX MPOSBIIAETCS
OTHOCHUTEJIbHOCTh MEXaHUUECKOT O
nBrkeHus. HabmoqeHne MexaHuuecKoro
JIBUKEHUSI Te€JIa OTHOCUTEIBHO PAa3HBIX TEJ
orcu€ra. CpaBHEHUE MMyTEN U TPACKTOPUI
JIBUYKEHHS OJTHOTO U TOTO e TeJa
OTHOCHUTEJIBHO Pa3HBIX TEJl OTCUETA.
AHanu3 Tekcta ['anunes o6
OTHOCHUTEJILHOCTH JBUKCHMUSI; BHIITOJIHEHUE
3aJJaHUN TI0 TEKCTY (CMBICIIOBOE UTEHHE).
Omnpenenenne  cpeiHE  CKOPOCTH
CKOJIb)KEHUSI OpycKa WM JIBUKEHUS
[IapHMKa 110 HAKJIOHHOM IJIOCKOCTH.
AHanu3 1 00CyXKJIeHHe CIToCO00B
NpUOIMHKEHHOTO OIpeIeTIeHHS
MTHOBEHHOM CKOPOCTH.
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Omnpenenenre CKOPOCTH paBHOMEPHOTO
JBHKEHUS (LIapUKa B )KUAKOCTU, MOJICIH
AIIEKTPUYECKOTO aBTOMOOWIIA U T. 11.).
Omnpenenenue MyTH, IPOHAEHHOTO 32
JAHHBIA TPOMEKYTOK BPEMEHHU, U
CKOPOCTH TeJja Mo rpaduKy 3aBUCUMOCTH
IIyTH PAaBHOMEPHOI'O ABIKEHUS OT
BpeMeHH. OOCYyKIeHHE BO3MOXKHBIX
MIPUHLIMIIOB AEMCTBUSI IPUOOPOB,
HU3MEPSIIONIUX CKOPOCTH (CITUAOMETPOB).
Brruncnenue myTs ¥ CKOpOCTH IIpU
PaBHOYCKOPEHHOM IIPAMOJIUHENHOM
JIBHKEHUH Tena. OnpeneneHue
MPOUJICHHOTO MTyTH U YCKOPEHHUS
JABHUXXCHUA TEJ1a 110 rpa(bmcy 3aBUCHUMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO
MPSIMOJTMHENHOTO ABUKEHUS Tea OT
BpeMeHHU. [Iposepka cunome3svl. eciu
npU paeHOYCKOPEHHOM OBUNCEHUU

0e3 HauanbLHOU CKOpOCMU NYMU
OMHOCAMCA KAK pﬂd Heueémmulx

uucei, mo coomeemcmeyruue
NPOMENCYMKU 8PEMEHU OOUHAKOBYI.
OmpesienieHrne yCKOpEHUsT Tela Mpu
PaBHOYCKOPEHHOM JIBHKEHUU TI0
HAKJIOHHOM T1ockocTu. M3Mepenne
Meproja U YacTOThI 0OpallIeHus Tena Mo
okpyxHOCTH. OtpesienieHne CKOpOCTH
PaBHOMEPHOTO JIBIXKEHUS Tella o
OKpYKHOCTH. Penienue 3agaq Ha
orpeJieIeHue KHHEMaTHUECKUX
XapPaKTCPUCTHK MEXAHUYCCKOT'O IBUKCHUA




1.2

B3aumopeiictBue Ten
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bu6mmorexa [IOK
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pas3nuyHbIX BUAOB. Pacnio3HaBanue u
npUOIMHKEHHOE OMMCaHUE PAa3TUUYHbIX
BHJIOB MEXAHUYECKOTO JBUKEHUS B
MIPUPOJIE U TEXHUKE (Ha MpuMepax
cBOOOIHO Ma/IaloIUX TN, IBUKCHHUS
JKUBOTHBIX, HEOCCHBIX TE€J, TPAHCIIOPTHBIX
CPEIICTB H JIp.)

Habnronenue u 00CyX1eHnE ONBITOB

C JIBUKCHUEM TeJIa MPU YMEHBIIICHUU
BIIUSIHUS IPYTUX TEJ, MPETSITCTBYIOLIUX
IBWKeHU0. AHamm3 Tekcra Iannies ¢
OMHUCAaHUEM MBICIIEHHOT'O SKCIIEPUMEHTA,
00OCHOBBIBAIOIIETO 3aKOH HHEPIUY;
BBITIOJIHCHUE 3aJJaHUM TI0 TEKCTY
(cmbicnoBoe utenue). O6CcyxkaeHue
BO3MO>XHOCTH BBITIOJIHEHHUS 3aKOHA
WHEPIMHU B Pa3IUYHBIX CUCTEMaX OTCUETA.
Habmonenue u o0cyxaenue
MEXaHUYECKUX SBJICHUN, TPOUCXOISIINUX B
cucreme orcu€ra «Tenexka» npu eé
PaBHOMEPHOM M YCKOPEHHOM JABUKEHUHU
OTHOCHUTENIbHO KaOuHeTa QU3HKH.
JlelicTBUA C BEKTOpAMU CHUII:
BBITIOJIHEHHE 33JIaHUH 110 CIIOKEHUIO U
BBIYUTAHUIO BEeKTOPOB. Habmonenue
W/WJTA TIPOBEJICHHUE OTBITOB,
JIEMOHCTPHUPYIOITUX 3aBUCHMOCTD
YCKOPEHHUS Tejla OT MPUIOKEHHOM K
HEMY CHJIBI U MAcChl TeJla. AHAIU3 U
O0OBSCHEHHE SIBJICHUHN C
HCII0JIb30BaHUEM BTOPOTO 3aKOHA
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Hrrotona. Pemenue 3agad ¢
KCII0JIb30BaHUEM BTOPOTO 3aKOHA
HproToHa 1 npaBuiia CioXeHus CUJl.
OnpeneneHne KECTKOCTU MPYKUHBI.
AHaJIN3 CUTYallUi, B KOTOPBIX
HaOIII01al0TCA yIpyrue aeopmarvu, 1 ux
O0BSICHEHHE C UCIIOJIb30BAHUEM 3aKOHA
I'yka. Pemienue 3aaa4 ¢ uCIoiIb30BaHUEM
3akoHa ['yka. MccrnenoBanve 3aBUCUMOCTH
CHJIBI TPEHUS CKOJIBKEHUS OT CHUJIBI
HOpMasbHOTO fAaBieHus. O6cyxaeHue
pe3yabTaTOB UCCIIEIOBAHMUS.
Onpenenenne ko3 dunmenta TpeHus
CKOJIbXeHUs. MI3MepeHne Cuiibl TpeHus
nokosi. Pemenue 3a1ay ¢ UCHoJIb30BaHUEM
(OPMYITBI TSI CHITBI TPSHHUS CKOJTBKCHHS.
AHanu3 IBMXEHHS TeJl TOJIBKO MO
JEHCTBUEM CHUITBI TSKECTH — CBOOOHOTO
nageHus. O0bsicCHEeHNEe HE3aBUCUMOCTH
YCKOPEHHSI CBOOOTHOTO TAJICHUSI OT MacChl
Tena. OIeHKa BEIMYMHBI CHIIBI TATOTEHUS,
JIENCTBYIOIIEH MEXTy IBYMS TesaMu (st
Pa3HBIX Macc). AHAIU3 JIBHKCHUS
HEOECHBIX TeJ MO ISHCTBUEM CHITBI
TATOTEHUS (C UCTIOIb30BAHUEM
JIOTIOJTHUTEITLHBIX HCTOYHUKOB
uHpopmanun). Pemenue 3amay ¢
HCIIOJIb30BaHUEM 3aKOHA BCEMUPHOTO
TATOTEHUS U (OPMYJIBI JIJIST pacuéTa CHUIIBI
TSUKECTU. AHAIU3 OPUTHHAIIBHOTO TEKCTA,
OTIMCHIBAIOIIETO TTPOSIBIICHUS 3aKOHA
BCEMHPHOTO TATOTCHHUS; BBITIOJIHCHHE




3aJlaHuM 1O TEKCTY (CMBICIOBOE
yrenue). HaGmonenue u o6cyxienune
OTIBITOB 10 U3MEHEHUIO Beca Teja Mpu
YCKOPEHHOM JIBUYKEHUH.

AHanu3 ycioBU BOBHUKHOBEHUS
HEBECOMOCTH U MEPEerpy3KHu.

Pemenue 3aa4 Ha onpeziesieHue Beca Tea
B PA3JIMYHBIX YCIOBUAX. AHAIIU3 CUJI,
JIEHCTBYIOIMX Ha TEJIO, MOKOsIIeecs Ha
onope. OnpenenenHue eHTpa TIKECTH
pa3IMYHBIX Tell

1.3

3aKOHBI COXpaHEHUs

10

bu6mmoreka [IOK
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HaGmotenue u 00CyX/I€HHE OTIBITOB,
JIEMOHCTPUPYIOIIUX Nepeady UMITYJIbca
IIPU B3aMMOJICHCTBUHM TEJl, 3aKOH
COXPaHEHHUS UMITYJIbCa MPU aOCOITIOTHO
YIOPYTOM M HEYIPYIOM B3aUMOAECHCTBUU
TeJl. AHaNIM3 CUTYyalMil B OKpYKarolen
KHU3HU C MCTIOJIb30BAaHUEM 3aKOHA
COXPAHEHHUS UMITYJIbCA.

PacniozHaBaHue sBIEHNS pEaKTUBHOTO
JIBUKEHUS B IPUPOJIE U TEXHHUKE.
[IpumeHeHne 3aKOHA COXPaHEHHUS
MMITYJIbCA JJIs1 pacuyéra pe3yabTaToB
B3aMMOJICICTBUS Tel (Ha IpHUMepax
HEYIPYroro B3auMoOJIEHCTBHUS, YIIPYToro
LEHTPAJIBLHOTO B3aUMOJICHCTBUS ABYX
OJIMHAKOBBIX TeJl, OJTHO U3 KOTOPBIX
HETOoABMXKHO). Pemenue 3amay ¢
HCII0JIb30BAaHNEM 3aKOHA COXPaHEHUs
umnynbca. Onpezenenue paboThl CUITBI
YIPYTOCTH NIPU OABbEME Ipy3a ¢
MCIOJIb30BaHWEM HEMOBUKHOTO U
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MOJBIKHOTO O710K0B. 3Mepenue
MomHOCTU. I3MepeHne NoTeHUUATbHOU
SHEPTUH YIPYTo AeGOpMUPOBAHHOM
IIpYKUHBL. MI3MepeHne KUHETH4eCKON
SHEPIUH TeJla MO JJIMHE TOPMO3HOIO ITYTH.
DKCIEepUMEHTAIBHOE CPABHEHHE
M3MEHEHHUS NOTEHLUAIbHON U
KUHETUYECKON YHEPIruil Tena npu
IBIDKEHUH 110 HAKIIOHHOU IVIOCKOCTH.
DKcrnepuMeHTallbHas IPOBEPKA 3aKOHA
COXpaHEHUsI MEXaHWYECKOH SHEPruu MpHu
cB0OOHOM nasieHuu. [lpumenenue 3akoHa
COXPAHEHHUS MEXaHUYECKOM dHEpruu AJis
pacuéra NOTEeHUHATIbHOM U KUHETUYECKOU
SHeprui rena. Penienue 3agad ¢
HCII0JIb30BAaHNEM 3aKOHA COXPAHEHUS
MEXaHUYECKOHN dHEPTun

Hroro no pazneny

Pa3gen 2. Mexannueckune KoJe0aHUA M BOJHBI
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2.1

MexaHudeckue KojaeOaHus
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HaoOmronenue konebanuii mox

JEHCTBUEM CHUJI TSDKECTH U YIIPYTOCTH

1 0OHapyKEHHE MOTOOHBIX KOJeOaHUit

B OKpPY’KAIOIIEM MUpe. AHAIIN3
KoseOaHuil Tpy3a Ha HUTHU U Ha
npyxuHe. OnpeneeHre 4aCTOThI
KOJIeOaHUH MaTEMaTHYECKOTO U
MPYXUHHOTO MasiTHUKOB. HaOnronenue u
0OBSCHEHHE SIBJICHUS PE30HAHCA.
HccnenoBanue 3aBUCUMOCTH TIEpHOIA
KoJIe0aHUH TOJBEIIEHHOTO K HUTH Tpy3a
OT JUTHHBI HATHU. [IpoBepka HE3aBUCUMOCTH
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nepuojia KojaeOaHuii rpysa, Mo IBEMIEHHOTO
K JIEHTE, OT Macchl rpy3a. Habmonenue u
00CYX/I€HUE ONBITOB, JEMOHCTPUPYIOLINX
3aBHCUMOCTb IepHoa KoseOaHui
IPYKUHHOI'O MasiTHUKA OT Macchl rpys3a U
KECTKOCTU NIPYKUHBL. [Ipumenenune
MaTEMaTUYECKOTO U IIPYKUHHOTO
MasTHUKOB B Ka4€CTBE MOJEIEH s
OMHCaHUs KOJICOAHHI B OKPYKAIOLIEM
Mmupe. Perienue 3a1a4, CBI3aHHBIX C
BBIYMCIICHUEM W OLIEHKOM 4acTOTBI
(mepuopa) konebanuii Mzmepenue
YCKOpeHust c60000H020 NadeHUs

2.2

MexaHHueCKHE BOJIHBI.
3ByK

bu6mmoreka [IOK
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OOHapy)xeHue U aHaJIU3 BOJTHOBBIX
SIBJICHUH B OKPYXKAIOILEM MHUpE.
HabGmnronenue pacupoctpaHeHus
MIPOIOJIBHBIX | MTOTIEPEYHBIX BOJH (Ha
MOJIeNIN) U OOHApYyKEHHE aHAIOTUYHBIX
BUJIOB BOJIH B NPUPOJIE (3BYK, BOJHBI Ha
BOJIe). BeIunciienue UIMHBI BOJTHBI U
CKOPOCTH PacIpOCTPaHEHUS 3BYKOBBIX
BOJIH. DKCIIEpUMEHTAIbHOE
OIpeJIeJIEHUE IPaHUI] YaCTOThI
CJIBIIIIMMBIX 3BYKOBBIX KOJIEOaHUH.
HaGnroneHue 3aBUCMMOCTH BBICOTHI 3BYKa
OT 4acTOTHI (B TOM 4HUCIIE, C
WCTIOJIH30BAaHUEM MY3BIKAJIbHBIX
UHCTpyMeHTOB). Habmonenue u
0OBsSICHEHUE SBIICHHUS aKyCTHYECKOTO
pe3oHaHca. AHAIU3 OPUTHHAIIBHOTO
TEKCTa, MOCBALIEHHOTO UCIOIb30BAHUIO
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3ByKa (WJIH YJIBTPa3ByKa) B TEXHUKE
(9x0IOKaIMs, YIbTPa3ByK B MEUIIUHE U
. ); BBITIOJTHEHUE 3a/IaHUH 110 TEKCTY
(CMBICTTIOBOE UTEHHE)

Uroro no pazaeny 15

Pa3znen 3. DiieKTpOMArHUTHOE 110JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHbBI

[TocTtpoeHue paccyx aeHui,
00OCHOBBIBAIOIINX B3aUMOCBSI3b
AIEKTPUYECKOTO U MarHUTHOT'O TOJIEH.
DKcIepUMEeHTAIIbHOE U3yUYeHHE
CBOMCTB JIEKTPOMATrHUTHBIX
BOJIH (B TOM YMCJI€ C TIOMOIIbIO
MOOWIBHOTO Tene(oHa). AHAIN3
PEHTI€HOBCKUX CHUMKOB
YeJI0BEYECKOI0 OpraHu3Ma.

bu6mmorexa [IOK AHanu3 TEKCTOB, ONMHUCHIBAIOIIINX

6 2 https://m.edsoo.ru/7f41 = mposiBIEHHS IEKTPOMAarHUTHOTO

ada6 W3IIy9EHUs B TIPUPOJIC: )KUBBIE OPTaHU3MBI,
U3ITy4yeHUs: HeOECHBIX Tell (CMBICIIOBOE
yreHue). PacroznaBaHue U aHanus3
Pa3IUYHBIX TPUMEHEHUN
AIIEKTPOMArHUTHBIX BOJIH B TEXHHUKE.
M3yueHne BOJIHOBBIX CBOICTB CBeTa.
Permienue 3a1a4 ¢ UCMOJIb30BaHUEM
bopMmyI 11 CKOPOCTH
AIIEKTPOMArHUTHBIX BOJH, JTHHEI
BOJIHBI M YaCTOTHI CBETA

31 SHCKTpOMaFHI/ITHOC OoJIC U

SJICKTPOMArduTHBIC BOJIHBI

Hroro mo paszneny 6

Pa3gen 4. CBeToBbBI€e ABJIEHUSA
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4.1

3aKOHBI pacpOCTPAHEHUS
cBera

bubmuoreka [JOK
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HaG:mtoieHne onbITOB, IEMOHCTPUPYIOLIHX
SIBJICHHE MPSIMOJIMHEHHOTO
pacnpocTpaHeHus cBeTa (BOSHUKHOBEHUE
TCHU U TOJyTCHH), U UX UHTEPIPETAIHs C
UCIIOJIb30BAHUEM TIOHSTHSI CBETOBOTO JIy4a.
OOBsicHEeHHE ¥ MOJICTTMPOBAHUE
COJIHEYHOTO ¥ JIyHHOT'O 3aTMEHHH.

HccnegoBanne 3aBUCUMOCTHU yria
OTpa’XCHUA CBCTOBOI'O Jiy4da OT yrIjia
naacHus. I/I3yquI/Ie CBOMCTB I/I306pa)KeHI/IH
B IINIOCKOM 3€pKaJIc. Ha6J’IIO,Z[eHI/IC n
0OBSICHEHHE OIBITOB I10 IMMOJIYYCHHIO

1300pa’keHU B BOTHYTOM U
BBINTYKJIOM 3epkanax. HaGmonenue u

OO0BSICHEHHUE OIBITOB TIO TIPEITIOMIICHUIO
CBETa Ha TPaHMUIIC PA3JIMYHBIX CPEM, B TOM
YUCJIC OIIBITOB C ITOJTHBIM BHyTpCHHI/IM
otpaxxeHueM. MccnenoBanue 3aBUCHMOCTH
yIJla IpeJIOMJIEHUS OT YIJIa MaJeHus
CBETOBOTO JIy4ya Ha TPAHUIIE «BO3IyX—
cTeKJo». Pacrmo3naBanne siBIeHUM
OTpPa)KE€HUS U MPEIOMIICHUS CBETA B
MMOBCEAHEBHON KU3HNA. AHAIU3 U
O6’I>$[CH€HI/IG SABJICHUSA OIITUYCCKOI'O
Mupaxa. Pemenue 3aaau ¢

HUCIIOJB30BaAHHUEM 3aKOHOB
OTpAXXCHUA U IIPCIIOMJICHHA CBCTA

4.2

JInH36I 1 oONTHYECKHUE
nprOopbI

bu6nmoreka [JOK
https://m.edsoo.ru/7f41
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[Tonyuenue n300paskeHH ¢ TOMOIIBIO
coOuparomel 1 pacCeHBaIOIICH JTUH3.
Omnpenenenue POKYCHOTO PaCCTOSTHUS U
OIITUYECKOM CHIIBI COOMPAFOTIEH JTUH3BI.
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AHanu3 ycTpolcTBa M pUHIIMIA ICUCTBUS
HEKOTOPBIX ONTUYECKUX MPUOOPOB:
¢doToanmnapara, MUKPOCKOIIa, TEJIECKOIIA.
N3ydenue Mojenu riia3a Kak ONnTHYECKON
CUCTEeMbI. AHAIU3 SIBICHUH OJIM30pYyKOCTH
U JalTbHO30PKOCTH, IPUHIIUIIA ACHCTBUS

O4YKOB

4.3

Pasnoxxenue 6enoro ceera B
CIIEKTp

Hroro no pazneny
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HaGmoienue pasiokeHus 0eJioro cBeTa B
cnektp. HaGmroneHue u o0bsicHEHHE
OTIBITOB I10 MOJIYYEHUIO O€0ro CBeTa Npu
CJIO)KCHHH CBETA Pa3HBIX IIBETOB.
[TpoBenenue u 00BSICHEHUE OTBITOB

10 BOCIIPHUSATHIO [BETA MPEIMETOB TIPU MX
HaOJIFOICHUY Yepe3 [BETOBbIC (DUIIBTPBI

(LIBETHBIC OYKH)

Paznen 5. KpanroBbie iBJIeHUA

5.1

Hcnyckanne u norionieHue
CBETa aTOMOM

bu6mmorekxa [IOK
https://m.edsoo.ru/7f41
a4ab

O6cyxnenue 1enu onbiToB Pezepdopaa
10 UCCIIEIOBAaHHUIO AaTOMOB, BBIIBUYKCHHE
TUIIOTE3 O BOBMOXKHBIX pe3yJibTaTax
OIIBITOB B 3aBUCHUMOCTH OT
MPEIoIaraeMoro CTpOeHHs aTOMOB,
(dbopMyIHpOBaHUE BHIBOJIOB U3
pe3yabpTaToB onbITOB. OOCyXKaeHNE
MPOTHBOPEYHH TUTAHETAPHOU MOJIEITH
aToMma M OCHOBaHHUU s runote3sl bopa o
CTallMOHAPHBIX OPOUTAX AIIEKTPOHOB.
HaGnroaeHue CrijionHbIX ¥ TUHEHYaThIX
CTIEKTPOB M3ITyYCHHUS PA3TUIHBIX BEIIECTB.
OObscHEeHne TMHEWYaThIX CIIEKTPOB
U3ITy4YeHUs
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5.2

53

CtpoeHue aTOMHOTO siipa

S nepHble peaku

bu6mmoreka [JOK
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O6cyx1eHrne BO3MOKHBIX THIIOTE3 O
MOJIEJISIX CTPOEHUS Apa.

Omnpenenenne cocrasa saep M0 3a1aHHBIM
MacCOBBIM U 3apsII0BbIM UUCIIAM U

I10 TOJIOKEHUIO B IEPUOJINUECKON CUCTEME
3JIEMEHTOB. AHAJIN3 U3MEHEHUS COCTaBa
SJIpa U ero MOoJI0KEHUs B IEPUOANYECKOM
CUCTEME IIPU 0-PaIUOAKTUBHOCTH.
HccnenoBanue TPEKOB (-YACTHI 110
rOTOBBIM (hoTOrpadusiM.

ObnapykeHue 1 u3sMepeHue
paauanmoHHOro ¢poHa ¢ MOMOIIbIO
JIO3UMETPA, OLIEHKA €r0 UHTEHCUBHOCTH.
Amnann3 OMOJIOTHYECKNX H3MEHEHUH,
MPOUCXOSIINX O] IEUCTBUEM
PaZlMOaKTUBHBIX U3ITyYEHUH.
Hcnonbs3oBanne paguoaKkTUBHBIX
U3JTy4YE€HUN B MEIUIINHE

Pemenue 3a1a4 ¢ NCNOJIb30BaHUEM
3aKOHOB COXPAaHEHHUS MacCOBBIX U
3apsA70BBIX YHCEIl HA ONPENIEIICHHE
PEe3yIbTAaTOB SACPHBIX PEAKIUM;

aHaJIN3 BO3MOXXHOCTH WJIN
HEBO3MO>KHOCTH SIIEPHON PEAKIIUH.
OrneHKa 3Hepruu CBA3M SAep ¢
UCMOJIb30BaHUEM (POpMyIIbl DWHIITEHHA.
OO6cy>kaeHne NepCcrleKTUB UCTIONb30BAHUS
YIPaBIIEMOr0 TEPMOSIIEPHOTO CUHTE3A.
OO0cyx1eHne IpeuMyIIecTB U
HKOJIOTHYECKUX MPOOIIEM, CBA3aHHBIX C
SIEPHOM DHEPI€TUKOMN
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Hroro no pazgeny 17

Pa3znea 6. [loBTOpUTEILHO-0000 1AM MOYJIb

Brimonaenune yueOHbIX 3a1aHUH,
TpeOYIOMIKMX JEMOHCTPALIUN
KOMIIETEHTHOCTEH, XapaKTePU3YIOIINX
€CTECTBEHHOHAYYHYIO IPAMOTHOCTb:

— MPUMEHEHUS MOIYYEHHbIX 3HAHUHN A5
HAYYHOTO OOBSICHEHHS (PU3MUECKUX
SIBJICHUI B OKpYXarollel pupo/e,

B [TOBCE/IHEBHOM JKU3HU U BBISBICHUS
(U3HYECKUX OCHOB PsiJia COBPEMEHHBIX

TEXHOJIOTHI;
[Tosropenue n 06001eHNE Bu6morexa [IOK — NPMMEHEHHS OCBOEHHBIX
6.1 coJiepkaHus Kypca Gu3uKu 9 2 https://m.edsoo.ru/7f41 = sKcrepuMEHTAIbHBIX YMEHUN
3a 7-9 xmacc a4ab TUISL HCCIIEI0OBaHUs (QU3UYECKUX SIBJICHUH,

B TOM YHUCJIC OJId ITPOBEPKU T'UITIOTE3

Y BBISIBJICHUS 3aKOHOMEPHOCTEH.
Pemenue pacuéTHbIX 3a7a4, B TOM YHCIIE
MIPEATNOJIArarouX UCTIOIb30BaHNE
(bU3UYECKUX MOJIeTiel 1 OCHOBAHHBIX Ha
COJIepKaHUU PA3TUYHBIX Pa3/IesioB Kypca
¢usuku. BeinonHeHue u 3anmra
TPYIIIOBBIX WU WHIUBUTYATbHBIX
MIPOEKTOB, CBSA3AHHBIX C COJIEP)KAHHEM
Kypca Gu3nKu

Hroro no pasneny 9

OBILIEE KOJIMYECTBO YACOB

I10 ITPOIT'PAMME 102 3 21
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HOYPOYHOE IINTAHUPOBAHMUE

7 KIIACC
KosmnuecTBo yacos JJIeKTPOHHBIE
Ne T KonTpoas  IIpakruuec Aara nupposbie
eMa ypoka U3y4eH
n/m Bcero  Hble KHe o0pa3oBaTe/ibHbIE
padoThbI padoThbI " pecypcbl

®u3nka — Hayka o npupoje. SABineHus npupoasl

Ou3nyecKue sIBICHUS

3 ®dusnyecKue BeIMYMHBI U UX U3MEPEHUE 1
Ypok-uccienoBanue "M3mepenue temMepaTrypsl Ipu

4 IIOMOIIX KUJKOCTHOTO TEPMOMETpPA U 1aTYUKa 1 1
TeMneparypbl"

5 MeTtobl HaydHOTO Mo3HaHUA. Onucanue PU3NIECKUX 1 bubnuorexa [JOK
SIBJICHUU C IIOMOILBIO MOJenen https://m.edsoo.ru/ff09f72a
VYpoxk-uccnenosanue "[IpoBepka rumoTessl: 1aaIbHOCTh

6 noJéra mapHkKa, MyIeHHOro FTOPU30HTAIBHO, TEM OOJIbIIE, 1 1
yeM OoJibliie BICOTA MycKa"

7 Crpoenue BemecTBa. OMNBITHI, JOKA3bIBAIOIINE TUCKPETHOE 1 bu6mmoreka [JOK
CTPOEHHUE BEIIECTBA https://m.edsoo.ru/ff09fe0a

8 JIB>KeHME YacTHI] BEIIECTBA 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0a013e

9 Ypok-uccienoBanue «ONbITH MO HAOIIOJEHUIO TETIJIOBOTO 1 1
pacIIupeHus Ta3oB»

10 ArperatHble COCTOSIHHSI BEIIECTBA 1
Oco0eHHOCTH arperaTHBIX COCTOSTHUHN BOABL. O000IIEHHE TIO

11 paszneny «llepBoHavdaibHBIC CBEICHUS O CTPOCHUH 1 bubmorexa HOK

BE€IICCTBa»

https://m.edsoo.ru/ff0a0378



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

12 Mexanuueckoe ABuxkeHue. PaBHOMepHOE 1 HEPaBHOMEPHOE bubnmoreka [JOK
JBUKCHHE https://m.edsoo.ru/ff0a05c6
bubmumoreka [IOK
13 Cropocts. Baumtnitst ciopocti https://m.edsogru/ff0a079c
14 Pacuer nyT 1 BpeMeHH JIBHIKCHHS BH6J_IHOTeKa LIOK
https://m.edsoo.ru/ff0a0ae4
15 WNueprusa. Macca — Mepa HHEPTHOCTH T nggﬁ;fg;gﬁ}:f 020¢10
16 [TnotHOCTH BemecTBa. PacueT Macchl u 06beMa Tela mo ero bubnnorexa [HOK
IUIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHast pabota «OrnpeaesieHue MmI0THOCTA TBEPIOTO
Tena»
18 Pemenue 3anau no teme "IlnotHoCTh BeniecTa" bubmorexa LIOK
https://m.edsoo.ru/ff0al23c
19 Cuna xak XxapakTepucTHKa B3auMoaencTBus ten. Cuna
ynpyroctu. 3akoH ['yka
JlaboparopHas pabota «/3ydyeHne 3aBUCUMOCTH
20 pacTsbkeHus (edopManun) NPy HUHbBI OT NPHIIOKEHHON
CHUJIBD»
21 SBnenue Tarorenus. Cuma TSHKECTH
29 CBs13p MEXly CHIION TSDKECTH U Maccol Tena. Bec Tena. bubnuoreka [IOK
Pemenue 3agaq o teme "Cuna tsoxkectn" https://m.edsoo.ru/ff0al778
93 Cuna TspKecTH Ha Ipyrux Iuianerax. @usznueckue bubnnorexa [JOK
XapaKTEPUCTUKH IIJIAaHET https://m.edsoo.ru/ff0al502
bubnnorexka [JOK
24 Hswepette cit. JliamomeTp https://m.edsogru/ff0a18cc
25 Bec Tena. HeBecomocTh bubnrorexa LIOK

https://m.edsoo.ru/ff0al778



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778

CrnoxeHue ByX CUJI, HaIIPaBJIEHHBIX 110 OAHOM IPSAMON.

bubmuorexa [JOK

26
PaBHOelcTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3ampau no reme "PaBHonelicTByromas cui'”
28 Cuna tpeHus U €€ BUIbL. TpeHne B IPUPOIE U TEXHUKE Bubmaorexa ITOK
P P pup https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «3ydyeHne 3aBUCUMOCTH CUJIbI
29 TPEHHUSI CKOJIbKEHUSI OT CUJIbI JJABJICHUS U XapaKkTepa bubmmorexa [TOK
p . p p https://m.edsoo.ru/ff0alcc8
COTPUKACAIOIIUXCS TOBEPXHOCTEH»
30 Pemenue 3a1au Ha onpeeneHne paBHOACHCTBYIOMIEH CHITbI
31 Pemenue 3amau mo Temam: «Bec Temay, «I'papudeckoe bubnnoreka [JOK
n3zo0paxeHue cuimy, «Cuibl», «PaBHOAEHCTBYIOMIAS CHIDY https://m.edsoo.ru/ff0alde0
Kontponbhas pabota no remam: «MexaHudeckoe
32 IBUXKEeHHE», «Macca, IIIoTHOCThY, «Bec Tenay,
«I'paduueckoe nzobpaxkenue cun», «CUb»
33 Jasnenue. CriocoObl yMEHBIIICHUS U YBETTUYEHUS JaBICHUS bubmmorexa [JOK
' y ye https://m.edsoo.ru/ff0a20a6
34 JlaBneHue raza. 3aBUCUMOCTD JaBJICHUS ra3a oT 00bEMa, bubnuorexa [JOK
TEeMIIEpaTyphl https://m.edsoo.ru/ff0a2376
35 Ilepenaya naBieHust TBEPABIMU TEIAMU, KUIKOCTIMU U bubnuotexa [JOK
razamu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
JlaBiieHue B KHUAKOCTH U rase, BEI3BAHHOE JIEHCTBUEM CHITBI bubnmnoreka [JOK
36
TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau no reme «/laBneHue B )KUIKOCTH U rase. bubnuorexa [JOK
3akoH [Tackansay» https://m.edsoo.ru/ff0a2826
bu6mmorekxa [IOK
38 CooOmraromnuecs cocybl
HHATOT YA https://m.edsoo.ru/ff0a2970
. bubnuotexa [JOK
39 I'unpaBnanueckuii mpecc 1

https://m.edsoo.ru/ff0a3136



https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
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
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136

40

ManomMmertpsl. IlopiHeBOM KUIKOCTHBIN HACOC

41 ATmocdepa 3eMiH U IPUYKHBL €€ CYIeCTBOBAHUS bubmorexa LIOK
P P v https://m.edsoo.ru/ff0a2b5a
bubmuorexa [JOK
42 Bec Boznyxa. AtmocgepHoe naBieHne
BO3/lyXa. ATMOC(epHOE AaBCHH https://m.edsoo.ru/ff0a2b5a
bubmuorexa [JOK
43 Uzmepenue e enus. O T e
3MepeHue arMmocdeproro aasnenus. OnsiT Toppuyenan https:/m.edsoo.ru/ff0a2da8
44 3aBUCHMOCTh aTMOC(HEPHOTO JABJICHHS OT BBICOTHI HAJT bubnuorexa [JOK
YPOBHEM MOpsi https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepoua. ATMocdepHoe AaBIeHHE Ha Pa3IMYHBIX bubnuoreka [IOK
BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenne 3amad mo reme " AtMochepHoe naBieHue"
47 JlelicTBUE KUJIKOCTH U T'a3a HA MOTPYKEHHOE B HUX TEJIO. bubnuorexa [JOK
ApxumenoBa cuia https://m.edsoo.ru/ff0a3276
48 JlaGopatopHas pabota «OnpezaeneHne BbITaIKHBarOIEH bubnuoreka [IOK
CHWJIBL, IEMCTBYIOLIEH HA TEJIO, IOTPYKEHHOE B KUIKOCTh)» https://m.edsoo.ru/ff0a33fc
JlaGopatopHas pabota o teme «MccnenoBanue
49 3aBHCHUMOCTH Beca Tejia B BOJIe 0T 00bEMa MOrpy>KEHHOU B bubmmoreka LIOK
a py https://m.edsoo.ru/ff0a3514
KUAKOCTh YaCTH Teay
bu6mmoreka [IOK
50 [1naBanue Ten
https://m.edsoo.ru/ff0a3a96
JlabopaTtopHast pabota "KoHcTpynpoBaHue apeomMeTpa Uiu
51 KOHCTPYMPOBAHUE JIOJKH U ONPEIEIICHUE €€
Irpy30H0AbEMHOCTH "
Pemenue 3amaq mo remam: «llmaBaHue cyaoB.
52 BozayxomnaBanuey, «JlaBneHne TBEPABIX TEII, )KHUAKOCTEH U bubmmorexa [TOK
yx ’ P ’ https://m.edsoo.ru/ff0a3654
ra3oB»
53 KonTponbhas pabota no teme «/laBnenue TBepabIx Ted,



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654

JKUIKOCTEN U Ta30B)

bubnnoreka [HOK
>4 Mexamitieckas pabora https://m.edsogru/ff0a3f82
bubmumorexa [IOK
>3 | MomEOoCTE. EAMHHNE MOMEOCTH https://m.edsogru/ff0a3f82
56 Ypok-uccienoBanue "Pacyér MOIIHOCTH, pa3BUBAEMOI IpU 1
noAbEME 110 JiecTHULE"
57 [TpocTeie Mexanu3mbl. Peruar. PaBHOBecue cuil Ha peiuare
58 Poruaru B TexHuke, ObITy U nipupoje. JlaboparopHas pabora 05 bubnuorexa [JOK
«ccnenoBanue ycioBHil paBHOBECHS pblUara https://m.edsoo.ru/ff0a478e
59 Pemenue 3a1a4 mo Teme «Y CIIOBUS PABHOBECHUS phlYara bubmorexa LHOK
https://m.edsoo.ru/ff0a48a6
KoaddunmenT monesnoro neicTBus MexaHu3ma.
60 JlaboparopHas padota «3meperne KI1J] HaknoHHOI 0.5
TUTOCKOCTH
bubnnorexka [JOK
61 Pemenne 3agau mo reme "Pabota, momHOCTH, KITJI" https://m.e dsogru /F10adcA8
62 Mexanuueckas sHeprusi. Kunernueckas u HoTeHIUaNIbHAS bubnuoreka [IOK
SHEPrus https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHHUsI MEXaHHUECKOW YHEPTUU bubmmorexa LIOK
https://m.edsoo.ru/ff0a4360
YPpok-3KCIIEpUMEHT 1O TeMe "DKCIepUMEHTaIbHOE
64 onpeAesieHue N3MEHEHUSI KHHETUYECKON U TOTEHIHAIBHOM 1
SHEPTUU MPU CKATHIBAHUU TEJa MO0 HAKJIIOHHOMW IITOCKOCTH"
65 KonTpomnpHas padora o teme «Pabota U MOITHOCTS.
OHeprus»
66 PesepsHslit ypok. Pabora ¢ TekcTamu 1o Teme bubnnorexka [JOK

"MexaHudeckoe ABrKeHue"

https://m.edsoo.ru/ff0ad4ee6



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
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https://m.edsoo.ru/ff0a4ee6

67 PesepBHblii ypok. Paborta ¢ Tekctamu o teme "JlaBnenue 1 bubmumoreka [IOK
TBEPABIX TEJ, )KUIKOCTEH U ra3oB" https://m.edsoo.ru/ff0a4ffe
68 KontponbHast pabota B pamMKax MpoMEKyTOUHOM 1
aTTecTaluu
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 12



https://m.edsoo.ru/ff0a4ffe

8 KVIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
OcHOBHBIE MOJIOKEHUSI MOJIEKYJIIPHO-
1 KHUHETUYECKOM TEOPUHU U UX OIBITHBIE 1 bubmmorexa [TOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPK ICHUS
2 Macca u pazmep aTOMOB U MOJIEKYT 1
3 Mopaenu TBEpIOTO, JKUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
4 KHUJKOTO U Ta3000pa3HOTr0 COCTOSIHHMA 1
BEIIIECTBA HA OCHOBE MOJIOKEHHI
MOJICKYJIIPHO-KUHETUUECKOU TEOPHH
bu6mmoreka [JOK
5 Kpucrannmueckue u amopdusie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauvBaHMe U KallUJUISIPHOCTb. 1 bubnunoreka [JOK
IToBepXHOCTHOE HATsKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacliupeHue u cxaThue 1 bubmmorexa [OK
P P ' https://m.edsoo.ru/ff0a5a26
Temmepatypa. CBsi3b TEMIIEPATypPHI CO
8 CKOPOCTBIO TETIIOBOTO JIBUKCHHS 1
YaCTHUII
9 Buytpennss sueprusi. Crioco6st 1 bubnnoreka [JOK
M3MEHEHUs BHYTPEHHEN SHEPruu https://m.edsoo.ru/ff0a5c60
10 Bunpr Terionepenaun 1 bubmuotexa [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

VYpoxk-konpepenuus "[Ipakrnyeckoe
HCIOJIb30BAHUE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bubmuorexa [JOK

1 BEIIIECTB U MaTEPHUAJIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus "

12 KomuuaectBo Temnotel. Y aenpHas bubmuorexa [JOK
TEINIOEMKOCTh https://m.edsoo0.ru/ff0a6976

13 VYpaBHeHHE TEIIOBOrO OanaHca. bubnnoreka [JOK
TemooOMeH U TEMI0BOE paBHOBECUE https://m.edsoo.ru/ff0a7088
Jlaboparopunas pabota "HccnenoBanue

14 SIBJIGHUS TETUIOOOMEHA TPU bubnnoreka [JOK
CMEILIMBAaHUU XOJIOJHOU U ropsiueit https://m.edsoo.ru/ff0a6a98
BOJBI"
Pacyer konuuecTBa TEIIOTHI,

15 HE0OXOIUMOTO JIJIsl HATPEeBaHUS Teja U
BBIJIETISIEMOTO UM TIPH OXJIAXKICHUU

16 JlabopartopHnast pabota "Onpenenenue bubnuotexa [JOK
YACIBHOU TEIJIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToIUIMBa. Y IeibHas TEIIoTa bubnmnorexa [JOK
CTOpaHHUs https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE

18 KPUCTAJUTMYECKUX I;Ie[n. VY nenbHas bubmmorexa [TOK

https://m.edsoo.ru/ff0a71d2

TEeIJIOTa TUTaBIIEHUS

19 JlabopaTtopHas pabota "OnpeneneHue bubnuotexa [JOK
yIEebHOM TEIUIOTHI TUIaBJIeHUs Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHIEHCAITHS. bubmuorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. Y aenapHas Temiora bu6nmoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

napooOpa3oBaHUs M KOHJICHCAIUH.
3aBUCHMOCTh TEMIIEPATYPhl KUTICHUS OT
aTMOC(EpHOTO JIaBJICHHSI

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "OnpenencHre OTHOCUTEIBHON
BJIQ)KHOCTH Bo3ayXxa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

23

24

Pemenue 3aa4 Ha onpezeneHue
BJIQYKHOCTH BO3/TyXa

[TpuHIMIBI paGOTHI TETLIIOBBIX
nsurareneif. [lapoBast TypOuHa.
JIBurarenb BHYTPEHHETO CTOPaHHUs

25

KII/ TermoBoro nurarens. Tennosbie
JIBUTATENIH U 3aIIUTA OKPYKAOIIEH
cpelibl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

27

28

29

3aKOH COXpaHEHMSI U MIPEBPALLICHUS
OHCPIYH B TCIJIOBBIX ITPOIECCax

[TonroToBka K KOHTPOJBHON paboOTe MO
teMe "TeruoBele sBieHus. M3MeHeHne
arperatHbIX COCTOSIHUH BeliecTBa"

KonTponbHas pabota mo teme
"TermnoBble siBiIcHUA. V3MeHeHne
arperaTHbIX COCTOSIHMI BemiecTa"
[TonyromoBast KOHTpOIBbHAs paboTa.

Dnektpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3apsI0B

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a86ae

30

Ypoxk-uccienoBanue "IaeKTpuzanus
TeJ UHAYKIUEN U TIPH
COTMPUKOCHOBEHHUH "



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3aumMozeicTBue 3apsyKeHHBIX TEIL.

bubmuorexa [JOK

31
3akon Kynona https://m.edsoo.ru/ff0a87e4
OnexTpuueckoe nojie. HanpspkeHHOCTD
32 aneKkTpudeckoro mosst. [puHmmm bubmorexa LHOK
p L . https://m.edsoo.ru/ff0a8a0a
CYTNEPIIO3UIINH JICKTPUUECKUX MOJICH
33 HocuTenu snekTpuyueckux 3apsjios.
DnemeHTapHbId 3apsia. CTpoeHue atoMa
34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bu6mmoreka [IOK
COXpAaHEHUS JIEKTPUYECKOI0 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha NPUMEHEHUE CBOWCTB bubnnoreka [JOK
BJIEKTPUYECKUX 3apsi0B https://m.edsoo.ru/ff0a90cc
DIEeKTPUYECKUM TOK, YCIIOBUS €T0
36 cymiecTBoBaHus. MIcTOUHUKH bubmorexa LHOK
ym ’ https://m.edsoo.ru/ff0a95a4
AIEKTPUIECKOTO TOKA
37 JleficTBUA SIIEKTPUYECKOTO TOKA bubmorexa HOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 3IEKTPUYECKOTO MOJISI HA MPOBOIHUKHU U 1
OUDJIEKTpUKA"
DNEeKTpUUYECKU TOK B METAJUIAX, bubnnoreka [JOK
39
JKHUJIKOCTSIX M Ta3ax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKas erb U €€ COCTaBHbIE
4acTH
Cuna Toka. JlaboparopHnas pabota
41 "M3MmepeHue u peryanpoBaHUe CUITbI 0.5 bubmoreia HOK
. P Peryp ' https://m.edsoo.ru/ff0a8bd6
TOKa
42 DIEeKTPUUYECKOE HAIPSKEHUE. 05 bubmuotexa [JOK

Bonbr™merp. JlaGopaTopHas pabora

https://m.edsoo.ru/ff0a9e14



https://m.edsoo.ru/ff0a87e4
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"N3mepeHue u peryJinpoBaHue
HanpspKeHus"

CornpoTuBiieHHE POBOAHUKA. Y ACIBHOE

bu6mmoreka [IOK

43
CONIPOTUBJICHHUE BEUIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh
m AJIEKTPUYECKOTO COMPOTUBIICHUS bubnnoreka [JOK
MPOBOJHUKA OT €T0 JIMHBI, TUIOIA I https://m.edsoo.ru/ff0aa738
MONEPEYHOI0 CEYEHUs U MaTepuana"
3aBUCUMOCTh CHJIBI TOKA OT
45 HanpspkeHus. 3akoH Oma 1 yJacTka bubmorexa [TOK
P ' i https://m.edsoo.ru/ff0aad4a
enu
Jlaboparopnas padota "Hccienopanne
46 3aBUCUMOCTH CHUJIBI TOKA, UAYIIETO bubnnorexa [HOK
4yepes pe3ucTop, OT COMPOTUBIICHUS https://m.edsoo.ru/ff0aa04e
pe3ucTopa M HaNpsHKeHHUs Ha pe3uctope”
47 [TocnemoBarenbHOE 1 TApAIIIETEHOE
COCTMHEHUS TIPOBOTHUKOB
JlaGopatopnas pabora "IIpoBepka
48 MpaBUJIa CIOXKEHUS HAMPSHKEHUN TIPU bubnmnoreka [JOK
IIOCJIEI0BATEIILHOM COECIMHEHHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos"
JlaGopatopnas pabora "IIpoBepka
49 IpaBWJIa I CUJIBI TOKA MIPU bubnuorexa [IOK
mapajuieIbHOM COEUHEHNH https://m.edsoo.ru/ff0aadle
pe3uctopon”
Pemenne 3a1ay Ha MpUMEHEHHE 3aKOHA
bu6nmoreka [JOK
50 OMa 111 pa3IMyHOTO COeTMHEHUS

IIPpOBOAHHUKOB

https://m.edsoo.ru/ff0aaf8a



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
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Pabota 1 MOIITHOCTH 3JIEKTPHYECKOTO

bubmuorexa [JOK

51
ToKa. 3akoH J[xoynsa-Jlenna https://m.edsoo.ru/ff0ab124
JIaboparopHas padora "Omnpenenenue
52 a60TpLI I/III\)/IO }II)OCTI/I :—)JIeKTqueCKOFO 1 bubmorexa LOK
P | H P https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTpUYECKHE MMM U TOTpeOuTenn
53 DIIEKTPUUECKOI DHEPTUU B OBIT bubmnorexa [IOK
p p Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
[ToaroroBka K KOHTPOJIBHOM paboTe MO
TeMe "DIEeKTpUUYECKHE 3apsiibl.
54 3apsoKeHHBIE TEIA U UX bubmmorexa [IOK
P . . https://m.edsoo.ru/ff0abd2c
B3aumoercTBus. [1oCcTOSIHHBIH
AIEKTPUUYECKUN TOK"
KontponbHas paboTa mo teme
55 "DnexTpudeckue 3apsaasl. 3apsHKCHHbIE bubnuoreka [IOK
Tella U UX B3aUMOJEHCTBHUS. https://m.edsoo.ru/ff0abea8
ITocTOSHHBIN MEKTPUYECKUI TOK"
56 ITocTostHHEIE MAaTHUTEI, UX
B3aHMMOJICHCTBHUE
Ypok-uccnenosanue "M3yduenue nonei bubnmnorexa [JOK
57 " 1
MOCTOSIHHEIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
MarnuTtHoe noie. MaraiuTHoe 1moJjie
58 3eMiId ¥ €ro 3HaueHHue 714 )KU3HU Ha bubmorexa LOK
https://m.edsoo.ru/ff0acOba
3emie
OmneIT OpcTena. MarauTHoe nose
59 SJIEKTPUIECKOr0 ToKa MarHuTHOE MOJIE bubmiorexa HOK
p https://m.edsoo.ru/ff0acld2
KaTYIIKH C TOKOM
60 [IpuMeHeHne >EKTPOMArHiuTOB B 0.5 bubnmuotexa [JOK



https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
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texHuke. JlaboparopHas padora
"N3y4yenue neicTBUS MarHUTHOTO MOJIS
Ha MPOBOJIHUK C TOKOM"

https://m.edsoo.ru/ff0ac74a

61

DNEeKTPOABUTATEIb IOCTOSIHHOTO TOKA.
Hcnonbs3oBanue 3neKkTpoaBUTaTeieid B
TEXHUYECKHUX YCTPOMCTBAX U Ha
Tpancmopre. JlabopaTopHas pabora
"KoHcTpyupoBanue u u3ydeHue padoThl
3JIEKTpOABUTATENS "

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac86¢c

62

OmnbrTel @apasest. 3akoH
3JIEKTPOMArHUTHOM MHAYKImu. [IpaBuino
Jlenma

63

Onexrporerepatop. CriocoObl
TIOJTYYCHUS DJICKTPUICCKON IHEPTUH.
DNEKTPOCTAHIINH Ha BO30OOHOBIISIEMBIX
HCTOYHHUKAX SHCPTHUU

64

65

66

[ToaroroBka Kk KOHTPOJIBHOU paboTe Mo
TeMe "DIeKTpUUECKHe U MAarHUTHBIE
siBJIeHUS "

KonTponbHas pabota mo Teme
"DJIeKTpUYECKUE U MAarHUTHbBIE
SIBJICHUS "

PesepsHbiii ypok. Pabora ¢ Tekcramu no
teMe "TemnoBble siBneHus"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acb14

bu6mmorexa [IOK
https://m.edsoo.ru/ff0accbe

67

Peseprubrit ypok. Pabora ¢ Tekcramu mo
teMe "l10CTOSHHBIN ANEKTPUIECKUI

"

TOK

bu6mmorexa [IOK
https://m.edsoo.ru/ff0acdc6

68

KonrtponbHas pabota B pamkax
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IIPOMEKYTOUHOM aTTeCTalun

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68
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9 KVIACC

Kosun4yecTBo 4acos JIeKTPOHHbIE
Hara uudposbie
Nen/m Tema ypoka Konrpoabubie IIpakTuueckue
Bcero u3yueHusi oOpa3zoBaTesibHbIe
padoThI padoThI
pecypcbl
1 MexaHuueckoe TBUKEHHE. 1
MartepuanbpHas TOUYKa
5 Cucrema orcuera. OTHOCUTEILHOCTh 1 bubnunoreka LIOK
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuorexa [IOK
NBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE psiMOIUHEIHOE
4 nBrokeHue. CpeiHsisi U MTHOBEHHas 1
CKOpPOCTh
5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubmmnoreka HOK
JBUOKEHHE. Y CKOpPEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHEHNHOTO
6 PaBHOYCKOPEHHOTO JBIKEHUs. [ paduk 1
CKOpPOCTH
Jlaboparopnas pabota "OnpeneneHue
7 CKO peHI/ISII) Tenell3 npu aBHopCKO €HHOM 1 1 bubmmorexa [TOK
YEKOP PP . YEKOP " https://m.edsoo.ru/ff0adb18
JBIKEHUH 10 HAKJIOHHOM TTOCKOCTH
3 CBoboaHoe nagenue Ten. OnbIThI 1
lanunes
PaBHOMeEpHOE nBMXKEHUE IO
but6mmoreka [IOK
9 okpyxHocTH. [Iepnon u yacrora 1

oOparienus. JIuneiinas u yriosas

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

CKOPOCTH

10 LleHTpOoCTpEeMHUTELHOE YCKOPEHHE
. bubnnorexa [IOK
11 [TepBrrit 3akon HeroTona. Bektop cuiibl https://m.edsoo.ru/ff0ac612
12 Bropoii 3akon HeroToHa. bubnmoreka [JOK
PaBHoelicTByIOIIAs cHUiia https://m.edsoo.ru/ff0ae72a
13 Tpertnii 3akon Hetotona. Cynepno3unus bubmmoreka [JOK
cuil https://m.edsoo.ru/ff0ae982
Pemenue 3a1a4y Ha IpUMEHEHHE 3aKOHOB
14 Herotona. BxonHast KOHTpOIbHAS bubmmorexa [JOK
' A P https://m.edsoo.ru/ff0aeb6c
pabora.
bubmuoreka [{OK
15 Cuna ynpyroctH. 3akow I'yka https://m.edsoo.ru/ffOaeca2
16 Pemenue 3anay no teme «Cuna
YIIPYTOCTHY
17 JlaGopatopHnas pabota «OnpezneneHue bubmmnoreka HOK
YKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubmmoteka IIOK
18 Cuna Tpeiis https://m.edsoo.ru/ff0af738
bubmmoteka IIOK
19 Pemenwue 3anay nmo Teme «Cuma TpeHUS» https://m.edsoo.ru/Ff0afa26
JlabopaTtopHas pabota "OnpeneneHue bubnuotexa [JOK
20
KO3 pHUIIMEHTa TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Hrrorona. Cuna octu. Cuna bubmmorexa LIOK
. YHPYToctH. https://m.edsoo.ru/ff0afbh8e
TPEHUS
99 Cuiia TSKeCTH U 3aKOH BCEMUPHOTO bubnmnorexa [JOK

TATOTEHUS. Y CKOpEeHHE CBOOOHOTO

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

Ypok-koHpepenius "JIBuxeHue Ten

23 BOKPYT T'PaBUTAIIMOHHOTIO LIEHTpa
(Conneunas cucrema). 'anmaktuxu"
Pemenue 3agau no reme "Cuna TsxkecTH bubnuorexa [{OK
24 "
Y 3aKOH BCEMHUPHOTO TSATOTCHUS https://m.edsoo.ru/ff0af5f8
o5 IlepBas kocMHuuecKasi CKOPOCTb. Bu6mumoteka [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCcHe MaTepUAIBHONW TOYKHU.
26 AbcomoTHO TBEpAOE Teno. PaBHOBecHe bubnnorexa [JOK
TBEPIOTO TENA € 3aKPEIVIEHHON OChIO https://m.edsoo.ru/ffOafe36
BpaIieHus
27 MowmenT cunbl. LenTp TspkecTn
08 Pemenue 3agau mo reme "MOMEHT CHIIBL. bubnunoreka LIOK
Hentp TsixecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOIBHOM paboTe MO
29 Telee "MexaHquCIZI))e BI/I)KGEI/IC bubmmorexa LIOK
. s ’ https://m.edsoo.ru/ff0b0408
Bzanmoneiicrue ten"
KonTponbHas pabota mo Teme
30 "MGXI;HI/IIIGCK(fe BIDKEHUE bubmmorexa LIOK
N g ’ https://m.edsoo.ru/ffOb06ec
Bzanmoneiicrue ten"
Nmnynse Tena. UMnynbe cuiibl. 3aKoH
31 CoX ZHeHHﬁ UMII J'IBZa Yupyroe u bubnmorera LHOK
P y o pyT https://m.edsoo.ru/ff0b07fa
HEyNpyroe B3auMoeiCTBHE
39 Pemenne 3agau mo teme "3akoH but6mmorexa [IOK
COXpPaHEHHUs uMIyibca" https://m.edsoo.ru/ffob096¢c
33 Ypok-koHpepeHuus "PeakTuBHOE

JBUKEHHE B IPUPOJIE U TEXHUKE"



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
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https://m.edsoo.ru/ff0b02b4
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bubnunorexa LIOK

34 Mexannyeckas paboTa U MOIITHOCTh https://m.edsoo.ru/ffOb0ag4
35 PaGota cuibl TSKECTH, CUITBI YIIPYTOCTH bubnmoreka [JOK
Y CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopnas pabota «OnpeneneHue
36 pabOThI CHITBI TPEHUS TIPH PABHOMEPHOM
JBUKCHHUH TEJa M0 TOPU30HTAITBHON
MTOBEPXHOCTU»
37 CBs13b 9HEpTHH U pabOTHI.
[ToTrenumanpHas SHEpPrust
38 Kunernueckas sueprus. Teopema o bubnnorexa [JOK
KHHETUYECKON SHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUsI PHEPTUU B MEXaHUKE
40 Jlaboparopnas pabota «3yuenue bubnnorexa [JOK
3aKOHA COXPAaHEHUs YHEPTUN https://m.edsoo.ru/ff0b12fe
41 KonebaTenpHOE TBMIKEHUE U €T0 bubmmoteka IIOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
3ar ue K HUs. BBIHYXICeHHBI
42 KOHZ}(;ZI}(I)I/IIISIL ;630(;111651?& MaTeMa};H§ZCKHI; bubmorexa LOK
. https://m.edso00.ru/ffOb20f0
Y TIPY>KMHHBIN MasiTHUKU
43 [TonyronoBast KOHTpoOJIbHAsS padoTa.
VYpok-uccnenoBanue «3aBUCUMOCTh
44 r[:pnoz[a KOer6aHI/II71 OT JKECTKOCTHU bubmorexa TIOK
https://m.edsoo.ru/ff0b197a
MIPYKUHBI U MAcChl Tpy3a»
45 [IpeBpamienue 3Hepruu npu
MEXaHHYECKUX KOJICOAHHSIX
46 JlabopaTtopHas pabora «OnpeneneHue bubnmnorexa [JOK

Y4aCTOTHI ¥ TIEPHO/Ia KOJIeOaHmit

https://m.edsoo.ru/ffOblaec
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MMPY>XUHHOI'O MasgdTHUKa»

47

48

49

JlaGopaTtopHas paborta «IIpoBepka
HE3aBUCHMOCTH NEpro/1a KoJeOaHmit
rpy3a, MOJABEIICHHOTO K HUTH, OT MaCChI
rpy3a»

Mexanunueckue BoaHEL. CBONCTBA
MexaHW4YeCcKux BOJH. [IpomoabHbIC 1
MOTNIEPEUHBIE BOJIHBI

Ypok-koHpepennus "Mexannyeckue
BOJIHBI B TBEpJIOM Teiie. CeilcMuueckue
BOJIHBI"

bu6nmoreka [IOK
https://m.edsoo.ru/ffOb197a

bu6nmorexa [IOK
https://m.edsoo.ru/ffOb21fe

50

3Byk. Pacnipoctpanenue u oTpaxeHue
3ByKa

51

52

Ypoxk-uccnenoanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT 4acTOTHI"

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI1 pe30HaHC

53

Ypok-koHpepenius "YIbTpa3zByK U
nH(}pa3ByK B IPUPOJIE U TEXHUKE"

bubmmoteka IIOK
https://m.edsoo.ru/ffOb23ca

54

55

56

[ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo
TeMe "3aKOHBI COXPAHECHHUS.
Mexannueckne Kojie0aHus U BOJIHBI"

KontponbHas paborta no reme "3akoHbl
coxpaHeHMs. MexaHu4yeckue KoneoaHus
Y BOJIHBI"

3J'ICKTpOMaFHI/ITHOC TI0JIC.
QHCKTpOMaFHI/ITHBIC BOJIHBI

bu6nmorexa LIOK
https://m.edsoo.ru/ffOb25f0

but6mmorexa [IOK
https://m.edsoo.ru/ffOb2abe

57

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH



https://m.edsoo.ru/ff0b197a
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VYpoxk-konpepenuus "Llkana
AIIEKTPOMArHUTHBIX BOJIH.

bubnunoreka LIOK

58
Hcnonb3oBaHue 31eKTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH I COTOBOI CBA3H"
VYpok-uccnenosanue "M3yueHne cBoicTB
59 ANIEKTPOMATrHUTHBIX BOJIH C TIOMOIIBIO bubmmorexa [JOK
P " https://m.edsoo.ru/ff0b2c6c
MOOWIBHOTO TeNeoHa
60 Pemenwuie 3a1a4 Ha onpe/IeIICHUE YaCTOTHI
Y JUTUHBI SJICKTPOMArHUTHOUN BOJTHBI
DneKTpOMarHuTHas MPHUPO/ia CBETA.
61 Cko OI()ZTB CBeTa BOJIII{)OEHe CBOMCTBA bubmorexa HOK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
Hctounuku cBeta. [IpsmonuHeitHoe
62 acIpoCTpaHEHUE CBETa. 3aTMEHUS bubmmorexa [IOK
Pactipostp ' https://m.eds00.ru/ff0b3658
Connua n Jlynst
3aKOH OTpa)KeHUs CBETa. 3epKaja.
63 Pemenwue 3a1a4 Ha MPUMEHEHHE 3aKOHA bubmorexa LOK
p https://m.edsoo.ru/ff0b38c4
OTpakKeHHUS CBETa
64 [Ipenomiienue cBeta. 3aKoH bubmuoreka [IOK
MPETOMJIEHHUSI CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.
65 Hcnonb30BaHue MOTHOTO BHYTPEHHETO bubmmorexa [TOK
yIp https://m.edsoo.ru/ffOb3c5c
OTpaXKCHUS B ONTHYECKUX CBETOBOAAX
Jlaboparopnas pabota "HccrnenoBanue
66 3aBHCHMOCTH YTJIa TIPEJIOMIICHUS
CBETOBOTO JIy4a OT yrJia MaJeHus Ha
rpanuue "Bo3ayx-crekno""
67 Ypok-koH(pepeHnus "Vicnoas3oBaHue
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IIOJIHOT'O BHYTPCHHETO OTPAXKCHUA:
CBETOBOAbI, OIITUKOBOJIOKOHHAA CBS3b"

bubnunorexa LIOK
68 Jlun3zel. OnTudeckas CUiia JIMH3BI https://m.edsoo.ru/ffOb3f2c
. bubnuorexa [{OK
69 [TocTpoenne n3o0paxeHUH B TMH3AX https://m.edsoo.ru/fob4dda
JlaGopatopHnas padota "Onpexnenenue
70 Q)OKyf:)HorE paCETOﬂHI/Iﬂ " orr)lmqecxoﬁ bubmmorexa LIOK
. https://m.edsoo.ru/ff0b4206
CHUJIBI COOMpArOIIEH JTMH3BI"
71 Ypok-koHpepeHnus "OnTudeckue bubnnorexa [JOK
JTUH30BBIC IPHOOPHI" https://m.edsoo.ru/ffOcOa7e
bubmuoreka [IOK
72 ['na3 xak ontuyeckas cucrema. 3peHue https://m.edsoo.ru/FObA684
73 Ypok-koHpepenuus "JledexTsl 3peHus.
Kak coxpanuts 3penue”
Pasnoxxenue 6enoro ceera B CIIEKT.
74 Omneitel HetoTona. Cnoxenue brbmmorexa LTOK
https://m.edsoo.ru/ffOc0f4c
CHEKTPaNbHBIX I[BETOB. Jlucepcus cBeTa
Jlaboparopnast pabota "ONBITHI 11O
75 Pa3IoKEHHUIO OEJIOTO CBETA B CIIEKTP U bubmuoreka [IOK
BOCIIPUATHUIO L[BETA IPEIMETOB IIPU UX https://m.edsoo.ru/ff0c0e2a
HaOII0/IEHUH Yepe3 I[BETOBbIE (PUIBTPHI"
VYpoxk-npaktukym "BosiHOBBIE CBOMCTBA
76 CBeTa: AMcIiepcusi, HHTepdepeHnns u
nudpaxmus"”
77 OmerTel Pe3epdopaa u ruranerapHas bubmmoreka [JOK
MOJIeJIb aToMa https://m.edsoo.ru/ff0c12a8
78 IToctynarel bopa. Moznens atoma bopa
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79 Hcnyckanue 1 NOrJIoLIEHUE CBETa Bbu6muotexa [JOK
atromMoM. KBaHTbl. JInHeiuaTbie CIEKTPhI https://m.edsoo.ru/ff0c144c
Ypoxk-nipaktukym "Habmronenue bubnmnoreka HOK

80
CHEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550

81 PagnoakTUBHOCTE U €€ BUJIBI bubnnorexa LHOK

https://m.edsoo.ru/ff0c1672

82 Crtpoenue atomHoro sapa. Hykimonnas bubnmnoreka HOK
MOJEINb https://m.edsoo.ru/ffOc18ac

bubmuoreka [IOK

83 PanuoakTtuBHbBIE ipeBpatieHus. M3oTormnbl https://m.edsoo.ru/ffoclald

84 Pemenwne 3agau mo teme: bubnunoreka LIOK
"PagmoakTrBHBIE TTpeBpallieHus " https://m.edsoo.ru/ffOclb4a

85 [Tepwon monypacmana
Ypok-koH(pepenuus "PagnoakTuBHbIE

86 I/IBIj'IylleHI/I:Ib Bl;p;polle, MI;,[[I/ILII/IHG, bubnnorexa [JOK

" https://m.edsoo.ru/ff0c2126
TEXHHUKE

87 SnepHble peakiy. 3aKOHbI COXPAHEHUS bubmmnoreka HOK
3apsiI0BOTO ¥ MAaCCOBOTO YUCE https://m.edsoo.ru/ff0c1c58

88 DHeprusi CBA3u aTOMHBIX siep. CBs3b bubmuoreka [IOK
MAaCChI U SHEPTUH https://m.edsoo.ru/ff0c1d7a

89 Pemenue 3ampau no reme "fAnepHeie
peakuun"

90 Peakuuu cunTesa u nenenus saep. bubnuotexa [JOK
Ncrounuku sHeprun ConHua v 3BE311 https://m.edsoo.ru/ff0c1e88
VYpok-koudepennus "AnepHas

91 sHepreTuka. JleicTBHUS paiOAKTUBHBIX
U3JIy4EHU! Ha )KUBbIE OPraHU3MBbI"

92 [ToaroroBka Kk KOHTPOJILHOU paboTe MO bu6muoreka [IOK
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https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88

TeMe "DJIEKTPOMAarHUTHOE TOJIE.
DneKTpoMarHuTHele BoJHbI. KBaHTOBBIE
SIBIICHUS "

https://m.edsoo.ru/ff0c223e

KonrponsHas pabora o teme
"DJIeKTpOMarHuTHOE MOJIE.

93
DNeKTpOMarHuTHHIE BOJHBI. KBaHTOBBIC
sIBJICHUS"
[ToBTOpenue, obo0IIeHNE.
9 JlaGoparopHbie pabOThI IO KypC bubmmorexa [JOK
" patop . P " ey https://m.edsoo.ru/ff0c245a
BzaumopeiictBue Ten
[ToBTOpenue, o6o0meHue. Pemenue
95 ACUETHBIX U KaYeCTBEHHBIX 3a]1a4 110 bubmmorexa [JOK
P " " 8 https://m.edsoo.ru/ff0c2572
teme "TeroBbie mpoLecCh
[ToBTOpenue, obo0meHue. Pemenue bubmmoreka [JOK
96 pacyeTHBIX U KAYECTBEHHBIX 3aa4 110 https://m.edsoo.ru/ff0c2a22
teme "KIIJI TermoBsix aeurateneit, KIT bubmuoreka [IOK
AJEKTPOYCTaHOBOK" https://m.edsoo.ru/ff0c2b30
[ToBTOpEeHue, 06061IEHNE.
97 JlaboparopHbie pabOTHI IO KypC bubmmorexa LIOK
" PATOPHbIC P " pey https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SABJICHHS
IToBTropenue, o6o0menue. Pabora ¢
98 TEKCTaMU 10 TeMe "3aKOHBI COXPAHEHUS bubmmorexa [IOK
" P https://m.edsoo.ru/ff0c2d6a
B MEXaHHKE
99 IToBTropenue, o6o0menue. Pabora ¢ bubmuoreka [IOK
tekctamu 1o TeMe "Konebanus v BoHbI" https://m.edsoo.ru/ff0c2e82
100 [ToBTOpenue, o600meHne. Pabora ¢ but6mmoreka [IOK

Texkctamu 1o tTeMe "CBeToBbIe ABIeHUA"

https://m.edsoo.ru/ff0c3044



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

[ToBTrOopenue, o6o0menue. Pabora ¢

101 TekcTamu 1o Teme "KBaHTOBas U siaepHas 1
¢dbuszuka"
102 KonrponsHas pabora B pamkax 1
MIPOMEKYTOUYHOM aTTECTALNU
OBILIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME




YYEBHO-METOJANYECKOE OBECNIEUEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI YYEHUKA

Ne ©I1Y (2020 r.) | Ne QITY Astop/aBropckuii | Hammenosanue yuebnuka | Knacc | M3nmatenbcTBo,
(2023 1.) KOJLICKTHB O/l M3/1aHus
y4aeOHNKa
11.2.6.1.1.1 | Meppiukun U.M., | Ousuka 7 WznarenscTBo
HUsanos A.1. «IIpocBemenue»
1125172 [epobrmkuna A.B. duszuka 8 JPODA
1.1.25.1.7.3 [leppimkua A.B., | ®usuka 9 JAPODA
I'ytHuk E.M.

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

Metoauueckoe nocodue uzaarenbcTBa «IIpocseiienne»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

OI'NUC «MOJ LLIKOJIA»




