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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 001iero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE IOJOKEHUA M TpeOOBaHWUU K pe3ylibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom ¢eaeparbHOi pabouelt mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duzukay.

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 001Iero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TOJOXKEHUI M TpeOoBaHMII K pe3yJbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yueToM ¢eaepaibHOi padoueil mporpaMMbl BOCIIUTAHUS U
KOHIIETIIIUY MTPenoiaBaHus yueOHoro npeamera «Dusmkay.

Copnepkanue mnporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpPMUPOBAHHE
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYAIOIIUXCS W OPTaHM3AIMI0 H3y4CHUS
bu3MKN Ha NEATETHPHOCTHOW OCHOBE. B mporpamMme mo (u3HKe yYUTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanusanuu TpedoBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEMETHBIM pe3yJibTaTaM O0yUeHHUs, a TaKkKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYE€OHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[TporpamMMma no ¢u3HKe ycTaHABIUBAET paclpeesieHue yueOHoro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpejiaraeT MPUMEPHYIO MOCIEI0BATENIbHOCTh
U3Y4YeHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJECpKaHUS U
y4eTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarouxcs.

[TIporpamMmma mo ¢Qu3uke pa3zpaboTaHa € MEIBIO OKa3aHUS METOIUYECKOU
MIOMOIIIH YYUTEIIO B CO3/IaHNU paboyeii mporpaMmbl IO y4eOHOMY MPEIMETY.

®duszurka sSBIAETCS CUCTEMOOOPA3YIOUIUM ISl €CTECTBEHHOHAYYHBIX YUCOHBIX
IPEIMETOB, IOCKOJBKY (PHU3NUYECKUE 3aKOHBI JIeKAaT B OCHOBE IIPOIIECCOB U
SABJICHUM, W3y4yaeMbIX XUMHEH, Ouosiorued, actpoHomMuend u (U3UIECKON
reorpaduell, BHOCHT BKJAJ B E€CTECTBEHHOHAyYHYI0 KapTUHY  MHDA,
MpeNoCTaBisieT HamOoJiee SICHble O00pa3lbl TNPUMEHEHHS HAyYHOTO METoja
MO3HaHMsI, TO €CTh CII0CO0A MOJIy4YEHHUs JJOCTOBEPHBIX 3HAHUN O MUPE.

Opnna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpe OOIIEro
o0pa3oBaHUs COCTOMT B (DOPMHUPOBAHUU €CTECTBEHHOHAYYHOM TPAMOTHOCTU M
MHTEpeca K HayKe Y 00yJaronmxcs.

N3yyenne Qusukun Ha 0a30BOM YypOBHE TMPEIOJIaracT OBJaJCHHE
CJIIEIYIONTUMH KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYYHYIO
TPaMOTHOCTb:

e HAYYHO OOBSICHSTH SIBJICHUS,

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMUS;



HHTCPIPCTUPOBATL HdAHHBIC W HCIIOJBb30BATb HAYYHBIC OOKA3aTCJILCTBA
I IIOJIYYCHHA BBIBOIOB).

[lenn wu3yueHuss (QU3MKU HA YPOBHE OCHOBHOTO OOLIEro 00pa3oBaHUs
ONpeJeNieHbl B KOHUENUWK MpenojaBaHus ydyeOHoro mnpeamera «Dusnka» B
oOpazoBaTtenpHbIX opraHuzanusx Poccwiickoit denepannu, peanu3yromux
OCHOBHBIE 0011€00pa30BaATEIbHBIE TPOIPAMMBI.

[enu n3ydenust pu3uKu:

NpUOOpPETEHUE HWHTEpeca M CTPEMJICHUS OOydYaroUUXCs K HaydYHOMY
W3YUYCHUIO TPUPOJbI, PA3BUTHE WX HMHTEIUIEKTYAJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUM O HAYYHOM METOJe TTO3HAHUS U (POPMHUPOBAHUE
MICCIIEIOBATEIILCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBJICHUSM;
dbopMUpOBaHHE HAYYHOIO MHUPOBO33PECHUSI KaK pe3yJibTara HW3Y4YEHUS
OCHOB CTPOCHUSI MaTepUU U (PyHTaMEHTATbHbBIX 3aKOHOB (DM3UKH;
dbopMHpoBaHUE TPEACTABICHUM O POJU (DU3UKU JUISI PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUM;

pa3BUTHE  TMpPEACTaBICHUH O  BO3MOXHBIX  cdepax  Oymymei
poecCHOHANEHOM NESITEIIBHOCTH, CBI3aHHON ¢ (DU3UKOM, TIOJTOTOBKA K
JanbHeWIleMy 00Oy4eHHIO B 3TOM HAMpPaBJICHUMU.

JlocTKeHHe 3TUX IIeJIed MporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOIO
oO1rero o0pa3oBaHusi 00ECIIEYMBACTCS PEIICHUEM CIICIYIONINX 3a/1a4:

NpUOOpETeHNUE 3HAHWA O JUCKPETHOM CTPOCHHWM  BEIIECTBA, O
MEXaHUYECKUX, TETUIOBBIX, JJCKTPUUCCKUX, MArHUTHBIX W KBAHTOBBIX
SIBIICHUSIX

pUOOpPETEeHNE YMEHUN OMUCHIBATh U OOBSCHATHh (HU3UUECKUE SBIICHUS C
UCITI0JIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

OCBOCHHE METOJOB pCIICHUS TMPOCTEHINMX pacyeTHBIX 3adad ¢
UCTIOJIb30BaHUEM bu3IIecKux MOJIETICH, TBOPYECKHUX "
MPaKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BuUTHE yMEHUN HaAOII0/1aTh TPUPOTHBIC SIBJICHUSI M BHITIOJIHATH OTIBITHI,
nabopaTopHble pabOThl M OKCHEPUMEHTAIbHBIC HUCCICIOBAHUS C
UCITOJIb30BAaHUEM U3MEPUTETBHBIX PUOOPOB;

OCBOEHHE TMPUEMOB paboThl ¢ MHpOpMaLUe (PU3NUECKOTO COMIEepIKaAHMUS,
BKJIFOYAsi UHPOPMAIIUIO O COBPEMEHHBIX JOCTHIKEHUAX (PU3UKH, aHATU3 U
KPUTHUYECKOE OlICHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO cO chepamu MpodheCCUOHATIBHON AESATEILHOCTH, CBI3aHHBIMU
C (U3MKOW, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.



OO1ee 4ynCIIO 9YacoB, pEKOMEHIOBAHHBIX ISl U3y4eHUs (PU3NKHA Ha 0a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeJen), B 8 kiacce — 68
gacoB (2 uaca B Hememo), B 9 kmacce — 102 yaca (3 yaca B HEHIEIO).

[Ipennaraemepiii B mporpamMmMe no ¢Gpu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB SIBJISIETCS PEKOMEHIATEIbHBIM, YUUTENb JI€AaeT BHIOOP MPH MPOBEACHUU
7a00paTOPHBIX PabOT W OMBITOB C YYETOM HWHIAUBHUIYAIbHBIX OCOOEHHOCTEH
OOyYaroIMXcs, CIHUCKa AKCIEPUMEHTAIBHBIX 3aJaHHM, MpeIaraéMbIiX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa Mo (hU3HKE.



COJEPXAHUE OBYUYEHUA

7 KUIIACC
du3uka 1 €€ poJib B IO3HAHUU OKPYIKAKOIIEro MUpa.

dusnka — Hayka o mnpupone. fABieHuss npupoipl. PU3NYECKUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuuHBL. M3MepeHune Qu3nmdeckux BenuuyuH. Duznyeckue
npuoopsl. [lorpentHocts u3mepenuii MexryHapoaHasi CUCTEMA €IMHMUII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTecTBeHHOHAyUYHBI METOJl TMO3HAaHUSA: HAOIOJEHHE, TOCTAaHOBKAa HAYyYHOTO
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemMoro siieHus. Onucanue GU3NUeCcKUX SBICHHUI C TOMOIBIO MOIENEH

Jemoncmpauuu.

1. MexaHu4deckue, TEIUIOBbIC, JJEKTPUYECKUE, MArHUTHBIC, CBETOBBIC

SIBJICHUSL.
2. ®usnyeckue MpuOOPHI U MPOLEypa MPSAMBIX U3MEPEHUN aHAJIOTOBBIM U
(G POBBIM TPUOOPOM.

Jlabopamopnwie padomul u onvimul.

1. OmpezeneHue UEHbI IeEHUs IKaIbl U3MEPUTEILHOTO Tprbdopa.

2. U3mepenue paccToOAHUN.

3. H3mepenue o0bEMa KUAKOCTU U TBEPJOTO TEa.

4. OnpeneneHue pa3MepoOB MaJbIX TE.

5. M3mepenue temmeparypsl NpH MNOMOIIMA >KHIKOCTHOTO TEPMOMETpa MU

JaTYuKa TEMIIEPATYPBI.

6. IIpoBeneHue uccienoBaHusA MO MPOBEPKE THIIOTE3BI: JAJIBHOCTBH IOJIETA
HIapyKa, MyIMEeHHOIO0 TOPU30HTAIBHO, TeM OoJibllle, YeM OOoJbllie BhICOTA
IyCKa.

IlepBoHaYabHbIEC CBEACHUS O CTPOCHUM BelleCcTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, HX pa3Mepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne yactun BemecTBa. CBSA3b CKOPOCTH JIBMKEHHS YacCTHI] C
Temneparypoil. bpoyHoBckoe nBmxkenue, nuddysus. BzanmonelicTBue YacTuil
BEIIECTBA: IIPUTSHDKEHNUE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUIKOCTEH M TBEPIBIX
(KpUCTaIIMYeCKUX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJbI.

Hemoncmpauuu.

1. HaGnronenue 6pOoyHOBCKOTO JABHKCHHS.

2. HaGmionenue nuddyszuu.



3. HaOmionenue — siBneHud,  OOBSACHAIOMIMXCS ~ MPUTSKEHUEM WM
OTTAJIKMBAaHUEM YaCTHUIL] BEIIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. OneHka JuMaMeTpa aroMa METOJOM psiioB  (C  UCIOJIb30BAaHUEM

dboTorpadmuii).

2. OnbITHI 10 HAOJIIOICHHUIO TETIOBOT'O PACIIMPEHHUS ra30B.

3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.

JIBM2KeHUE M B3anMO/IelicTBHE TeJl.
Mexannueckoe JBM)KeHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpPU HEPAaBHOMEPHOM JABWKEHUHU. Pacuer myTtu u
BPEMEHU JIBUKEHHUS.
SBnenne uHepuMM. 3aKOH HMHEpUHMHU. B3anmonaeicTBUE TeNn Kak NpHYMHA
W3MEHEHUSI CKOPOCTH JBHXEHUS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJUYECTBOM MOJIEKYJ B €IUHUIIC
o0beMa BEIECTBa.
Cuiia Kak XapakTepucThKa B3auMmojaeicTBus Teil. Cuila ynpyrocTd W 3aKOH
['yka. MI3Mepenne cuiibl C MOMOILBIO AUHAMOMETpA. SIBIICHHE TATOTEHHSI U CHJIA
TsokecTd. CHila TSKeCTH Ha Jpyrux mianerax. Bec tena. HeBecomocts. Croxenue
CWJI, HANIPABJIEHHBIX IO OJHOM mpsiMou. PaBHOmencTByromas cuii. Cuiia TpeHUs.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOsA. TpeHue B IPUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HabmroneHue MexaHUYECKOTO ABMXKECHHUS Tela.
2. M3MepeHue CKOpoCTH NPSMOJIMHENHOTO ABUKCHUS.
3. HaOmronenue siBeHus HHEPLUU.
4. HaOmroneHue n3aMeHEeHUs! CKOPOCTH MTPU B3aUMOJICHCTBUU TE.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEIL.
6. Cno)keHue Cujl, HaPaBJIEHHBIX M0 OAHOMN MPSIMOM.
Jlabopamopnwie pabomel u onvimol.
1. OmnpenesieHHE CKOPOCTH PABHOMEPHOTO JBUKEHUA (IIApUKA B KUIKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHne CpeIHEN CKOPOCTH CKOJBKEHHS Opycka WM IIapuka TIo
HAKJIOHHOU TIOCKOCTH.
Omnpenenenue MIOTHOCTH TBEPIOTO TeNa.

4. OmbITHI, JEMOHCTPHUPYIOIIHME 3aBUCUMOCTH pacTsbKeHHs (nedopmarun)
MPY>KUHBI OT MIPUII0KEHHOUN CHUIIBI.

5. ONBITBI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIBKEHUS OT
BEca Teja M XapakTepa CONMPUKACAIOIINXCS MOBEPXHOCTEH.

/laBjieHUE TBEPABIX TeJI, *KUIKOCTEH U ra3os.



Jasnenue. CriocoObl yMEHBIIIEHUS! M YBEIUYCHUs JlaBiieHus. J(aBieHue rasa.
3aBUCMMOCTh JaBJEHUSI raza OT oObema, Temmeparypsl. llepemaua naBneHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U rasamu. 3akoH Ilackans. [IHeBMartuueckue
MalllUHbl. 3aBUCUMOCTb JABJICHHS KUJIKOCTH OT TIyOWHBI. ['mapocratnueckuit
napanokc. Coolbmaromuecs: cocyibl. [ napaBinueckue MEXaHU3MBbl.

AtMocdepa 3emnn u atmocdepHoe naBieHue. [IpuumHbBI CyliecTBOBaHUSA
BO3NyIIHON 00o0sioukn 3emiu. OmnbiT Toppuyennu. M3mepenue atMocdhepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHHS OT BHICOTHI HaJI YPOBHEM MOPHI.
[Tpubops! 17151 3MepeHns aTMOC(HEPHOTO TaBJICHHUS.

JlelicTBHE KUIKOCTH Y ra3a Ha MOTPYKEHHOE B HHUX TeJO. BrITankuparomas
(apxumenoBa) cuina. 3akoH Apxumena. [naBanue ten. Bo3nyxoriaBanue.

Jlemoncmpayuu.
3aBUCUMOCTH JAaBJICHUS ra3a OT TeMIEPaTyphI.

[lepenaua naBiaeHUs )KUJKOCTBIO U TA30M.

CooOmarotuecs CoCy/bl.

['mapaBauyueckunt mpecc.

[IposiBnenue necTBrsi aTMOCPEPHOTO JABICHUS.

3aBUCMMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00BbEMA MOTPYKEHHOW YaCTU
TeJa U TIIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAJIKMBAOIIEH CUJIBI BECY BBITECHEHHOM XKHUJIKOCTH.

8. YCJOBHE IUIaBaHUA TEJN: IJIABAHUE WJIM MOTPYKEHUE TEJ B 3aBUCHUMOCTH
OT COOTHOIIEHUS TJIOTHOCTEN TeJla U KUJKOCTHU.

Jlabopamopnvie pabomel u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMA MOTPYKEHHOM B
KUJKOCTh YaCTH TeJa.

2. OmpeneneHue  BBITAJIKUBAIOIICH  CWJIbL, JEHUCTBYIOIIEH Ha  TEJO,
MOTPYKEHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOIIEN CHIIbI, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MACChI T€JIa.

4. OnpITBl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKHUBAIOIIECH CHUJIBI,
JIEHUCTBYIOIIEH HA TEJIO B KUAKOCTH, OT OOBEMa TMOTPYKEHHOW B
KUJIKOCTh YaCTH TeJIa U OT IJIOTHOCTH JKUJIKOCTH.

5. KonctpyupoBaHue apeomeTrpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEAEIICHUE €€ IPy30HOABEMHOCTH.

PaGora 1 MOIIHOCTB. JHEPrus.

Mexanuueckast pabota. MOUIHOCTb.

[IpocTbie MexaHU3MBbI: pblyar, OJOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuiio
paBHOBecusi pbluara. lIpuMeHeHMe TmpaBWJIa paBHOBECHUs] pbluara K OJIOKY.
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«3onotoe mpaBuio» MexaHuku. KoadduimeHnTt monesHoro aeictBus (manee —
KIIJI) mpocthix Mexanu3moB. [IpocThie MeXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckasd odHeprus. KuHernueckas W TOTEHUUAJIbBHAS DHEPTHS.
[IpeBpaliieHrie 0JTHOTO BU/Ia MEXAHUYECKOW 3HEPTUH B JIPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHHKE.

Jlemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomel u onvimol.

1. Omnpenenenue paboOThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JIBIXKEHUH Teja

10 TOPU3OHTAIBHON ITOBEPXHOCTH.
2. HccnenoBanue ycinoBuil paBHOBECHUS pblyara.
3. Hamepenue KIIJI HaK1OHHOM MIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAHEHUS MEXAHUYECKON YHEPIUH.
8 KVIACC

TenuoBblie sIBJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS
BemecTBa. Macca um pasmepsl aTOMOB M MOJEKYJ. ONBITHI, NOATBEPKAAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHOKUHETHYECKON TEOPHUH.

Mopnenn TBEPAOro, KHUAKOTO M Ta3000pa3HOr0 COCTOSIHUN BEIIECTBA.
Kpucrammueckue u amopduseie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEN U
TBEPABIX TEJI HAa OCHOBE IIOJOKECHUM MOJIEKYJIAPHO-KUHETUYECKOM TEOPHH.
CmauuBaHNE U KallWJUISIPHBIE SIBJICHUS. TEIIOBOE paCIIUPEHNE U CKATHE.

Temneparypa. CBs3p TemMmeparypsl €O CKOPOCTBIO TEIJIOBOIO JIBHIKECHHUSI
yactull. BHyTpenHsiss sHeprus. CrnocoObl H3MEHEHHs BHYTPEHHEH SHepruu:
TeIuIonepeaaya " COBEpLICHNE paboTHI. Bunsl TEIIONEPENAUHN:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3TyUYCHHE.

KonnuectBo TemnoTel. YaenbHas TEMIOEMKOCTh BeleCTBa. TeMI000MEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIyioBoro Oananca. [lnaBienue wu
OTBEPJICBAHNE KPUCTAUIMYECKUX BEUIECTB. YJelbHass TEILIOTa IUIaBJICHUS.
[TapooOpazoBanue u konjaeHcanusa. HMcnapenue. Kumnenue. YjaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTMOc(epHOro
JABJICHUS.

BrnaxnocTh BO3aYyXA.

OHEprus TOIUIMBA. Y IeJIbHAsS TEIJIOTa CTOPAHUS.

[Tpuniuner padotel TemoBbix asurareneil KIIJ temmoBoro nBurarens.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEbI.

3aKOH COXPAaHEHMS U MPEBPAILEHUs SHEPTUH B TEILIOBBIX ITPOLIECCAX.

Hemoncmpauuu.

1. HaGmronenue 6poyHOBCKOTO JBUKECHHUS.
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HabGmonenne nuddysuu.

HabmoieHue siBlieHU CMaYMBaHUSI U KalWJUIAPHBIX SBJICHUIA.
Habmro1eHue TermaoBoro pacmpeHust Te.

V3meHenue namieHWs Ta3a MPU U3MEHEHHH 00bhEMa M HArPEBaHHWH WIIH
OXJIKICHUH.

[TpaBuiia u3MepeHHs TEMITEPaTypHI.

Buner Teronepenadm.

OxJaxieHue Ipu COBEPIIICHUHN PaOOTHI.

HarpeBanue npu coBepIieHHH padOTHl BHENTHUMHU CHUIIAMH.

. CpaBHEHME TEIUTOEMKOCTEN PA3IMYHBIX BEIIECTB.

. Habmronenue kuneHus.

. HabmroieHue nocTossHCTBa TEMIEPaTyphl MPU TJIaBJICHUH.
13.

Moenu TenJIOBBIX IBUTaTEICH.

Jlabopamopnwie pabomel u onvimol.

1.
2.
3.

10.
11.
12.
13.

OneITHl IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnbIThI O BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIA UJIM caxapa.
OneIThl MO0 HAOMIOJEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

OmnpeneneHue AaBieHUs BO3yXa B OAJTOHE HITPUILA.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCThH [IaBJICHHUS BO3JyXa OT €ro
00bEMa 1 HArpEeBaHUS WIH OXJIAXKICHUS.

[IpoBepka runoTe3bl TUHEUHON 3aBUCUMOCTHU JUIMHBI CTOJIOUKA KUIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TeMIEPATYPHI.

HaOnronenne wW3MEHEHMs] BHYTPEHHEH OSHEpPruuM Tejla B Ppe3ysibTaTe
TEeIIonepeayr U paboThl BHEITHUX CHJI.

HccnenoBanue sBI€HHUS TEIJIOOOMEHAa TPH CMEIIMBAHUM XOJIOAHOW U
ropsiuer BOJIBL.

Onpenenenne  KOJMAYECTBA  TEIUIOTHI, IMOJIYYEHHOrO  BOJOW  MpH
TEIMJI000MEHE C HATPEThIM METATUYECKUM ITUITUHAPOM.

Omnpenenenue yaelbHON TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne nponecca UCIapeHusl.

OnpenenieHne OTHOCUTENBHOM BIIAXKHOCTH BO31yXa.

Onpenenenue yaeabHOW TEMIOTHI IUIABJICHUS JbJA.

DJIeKTpU4ecKHe U MATHUTHDIE SIBJICHUS.

OnekTtpu3auus Tel. [[Ba poma 3ieKTpUyYecKuX 3apsiaoB. B3aumoneiicTBue
3apsbKeHHBIX  Ten.  3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apSKEHHBIX T€J OT BEJTMYMHBI 3apsJI0B U PACCTOSHUS MEXKY T€JIaMu).

Onekrpudeckoe mnotse. Hanpsok€HHOCTH diekTpudeckoro nosisd. IlpuHnmn
CYNEPHO3ULIUN IIEKTPUUECKUX TOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu sneKTpuyecKux 3apsoB. DJIEMEHTAPHBIA JJIEKTPUUECKUM 3apsijl.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCJIOBHUSl CYIIECTBOBAHHS JJIEKTPUUYECKOrO TOKAa.
N cTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA D3JIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUIN TOK B )KUJIKOCTSIX U T'a3ax.

Onektpudeckass uenb. Cuwia  Toka.  DJEKTPUYECKOE  HAIPSKEHUE.
ConpoTuBiieHHE MPOBOJHHUKA. YJEIbHOE CONMPOTHUBJIEHUE BemiecTBa. 3akoH Oma
o ydactka uend. llocnegoBarenbHOe W mapajuieibHOE — COCIMHEHUE
ITPOBOJIHUKOB.

PaGora u MomHOCTH 3yieKTpuueckoro Toka. 3akoH JDxoyns—JleHa.
DneKkTpudecKre ey U MOTPEeOUTENH IISKTPUIECKO sHepruu B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHbIE ~ MarHuThl.  B3auMoaeHCTBHE  TMOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1osie 3eMJIM U €r0 3HAYCHHE ISl )KM3HHU Ha 3eMII€.
OneiT  Opcrega. MarauTHoe TMoJ€  3JIEKTPUYECKOro Toka. [IpuMeHneHue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicCTBME MArHUTHOIO MOJISI HA MPOBOJIHUK C TOKOM.
DJIEKTPOJIBUTATENIb TMOCTOSSHHOTO TOKa. Vcmonbp3oBaHWE SIEKTpOJBUraTesiei B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABnenue snekrpoMarHuTHOM uHAyKuuu. [IpaBuno Jlenua.
DNeKTporeHepaTop. Cnioco6b1 MIOJTy4YECHUS AIEKTPUUECKOU DHEPIUU.
DIIEKTPOCTAHIIMU HAa BO30OHOBIISIEMBIX HCTOUYHUKAX YHEPTUH.

Hemoncmpauuu.

DIJeKTpU3aLus TEJL.
JIBa pozia 3JIEKTpUUYECKHUX 3apsA0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.
DIJIEKTPOCTATUYECKAS HHAYKIIHSL.
3aKOH COXpPAHEHUS JIICKTPUUECKHUX 3aPSJIOB.
IIpOBOTHUKH U AUDIEKTPUKH.
MoaenupoBanue CUIOBBIX JIMHUM 3JEKTPUYECKOTO TOJIA.
M cTouyHMKHM TOCTOSIHHOTO TOKA.
JlericTBUS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUM TOK B KUJKOCTH.
. ['a30BbIi pa3ps.
. I3mepenune cuibl TOKa aMIIepMETPOM.
. I3Mepenune 371eKTpuYeCcKOro HanpsKeHUs: BOJIbTMETPOM.
. Peocrar u mara3zuH cONpOTUBIICHUN.
. BzaumoencTBue MoCTOSSHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOXKHOCTH PA3/ICJICHUS MTOJFOCOB MarHura.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHue MarHUTHBIX TTOJIEN MOCTOSTHHBIX MarHUTOB.

OnbIT IpcTena.

MarauTHoe 1oJie ToKa. DJIEKTPOMArHuT.

JlelicTBHE MarHUTHOTO TOJISI HA TPOBOAHUK C TOKOM.

DIIEKTPOIBUTATENb TOCTOSIHHOTO TOKA.

HccnenoBanue sBICHUA 3JICKTPOMAarHUTHON MHIYKIIHH.

OnbiTel Dapanes.

3aBUCHUMOCTh HAMNpaBJICHUS WHAYKIIMOHHOTO TOKa OT YCIOBHM €ro
BO3HHKHOBEHHS.

DneKTporeHepaTop NOCTOSTHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.

OnbiTel 1O HAOMIOACHUIO JJEKTPU3ALMU TeJl HHAYKIUEH U Mpu
CONPUKOCHOBEHHH.

HccnmenoBanne JEUMCTBUS  DJIEKTPUYECKOIO TIOJISI HA IPOBOJHUKHA U
JUDJIEKTPUKH.

COopka u poBepka pabOoThI IJEKTPUUECKOM 1IETTH TOCTOSTHHOTO TOKA.
M3mepenne U peryampoBaHue CHIIbI TOKA.

W3mepenne U peryaupoBaHue HAMPSKEHNUS.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA, MAYIIETO 4Y€pe3 pPE3UCTOp, OT
COIPOTHUBJIEHUS PE3UCTOPA U HAIIPSLKEHUS Ha PE3UCTOPE.

OneITsI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh AIEKTPUYECKOTO
CONMPOTHUBJIEHUSI MPOBOAHUKA OT €ro JUIMHBI, IUIOUIAJH IONEPEUYHOTO
CEUEHMS U MaTepuaa.

[IpoBepka mpaBuiia CIOXKEHHUS HANPSHKEHUH MpU MOCIEA0BATEIIbHOM
COEJIMHEHNH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia I CHIbI TOKa IPU NApaJUIEIbHOM COEIWHEHHUU
PE3UCTOPOB.

Omnpenenenue pabOThI 3AEKTPUUECKOr0 TOKA, HIIYIIETO Yepe3 PESUCTOP.
OnpeneneHne MOIIHOCTH  JJEKTPUYECKOTO TOKA, BBIACISIEMOW Ha
pe3ucTope.

HccnenoBanre 3aBUCHUMOCTH CHJIbI TOKA, WIYIIETO 4Y€pe3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

Onpenenenue KII/[ HarpeBarens.

HccnenoBaHre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.
M3yyeHue MarHMTHOrO IIOJISI  IIOCTOSIHHBIX ~ MAarHUTOB MNP HX
00BbEIMHEHUH U PA3/ACIICHUN.

HccenenoBanne NeMCTBUS SIIEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEJIKY.



17. OOBITBI, JIEMOHCTPHUPYIOIIME 3aBUCUMOCTh CHJIbl  B3aWMOJCHCTBUS
KAaTyIIKM C TOKOM M MAarHuTa OT CHJIbl TOKAa W HAlpaBJ€HUS TOKa B
KaTyIIKE.

18. M3yueHue nelCcTBUSI MArHUTHOTO TOJI HA TPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue 1 N3y4eHNE pabOThI DJICKTPOIBUTATEIS.

20. smepenue KII/] anekTpoaBUrareibHOM yCTAaHOBKH.

21. OnBITBI IO UCCIEOOBAHUIO SIBJICHUSA DJIIEKTPOMArHUTHOM WHIYKIUU:
WCCIICIOBAHUE W3MEHEHWW 3HAYEHHS W HANPABJICHHUS HHAYKIHMOHHOTO
TOKA.

9 KJIACC

Mexanudeckue siBJICHHUS.

Mexannueckoe nBwkeHME. MarepruanbHass Touka. (Cucrema OTCHYETA.
OTHOCHUTEIBHOCTE MEXAHMYECKOro JABWKEHUSA. PaBHOMEpPHOE HPAMOJIMHEHHOE
nBrkeHne. HepaBHoMepHOE npsMoiauHENHOE nBMKeHUE. CpeHsss 1 MTHOBEHHAs
CKOPOCTB TeJla IPU HEPABHOMEPHOM JBUKECHUM.

VYckopenue. PaBHOyCKOpeHHOE mpsiMOJIMHENHHOEe JBUKeHue. (CBOOOIHOE
nageHue. OnsITel [anues.

PaBHOMepHOE nBUMXKEHWE MO OKpYykHOCTH. [lepmon u vactora oOparieHus.
JIuneiinas u yriaoBas ckopocTd. LIeHTpocTpeMUTENIbHOE YCKOPEHHE.

[lepBbiii 3ak0H HptoToHa. Bropoii 3akoH Hetorona. Tpernii 3akon HeroTtoHa.
[IpyHIMN CyNIEpIIO3UIUHU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CUJIa
TPEHUs IOKOs1, APYT'UE BUIBI TPEHUS.

Cuna TSDKECTM M 3aKOH BCEMHPHOTO TITOTEHMs. Y CKOpPEHHE CBOOOJIHOTO
najgeHus. JIBwxenne mianetr BOKpyr Comnua. IlepBas kocmuyeckass CKOPOCTb.
HeBecoMoCTh 1 neperpysKu.

PaBHOBecue matepuanbHOM TOuku. AOconoTHO TBEpAOe Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIVIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LleHTp TsxecTH.

Nmnynec Tena. M3menenune mmnynbca. UMmynbe cuiibl. 3aKOH COXPaHEHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanudeckass pabora W MOUIHOCTb. PaboTa Ccuil TSHKECTH, YNPYTrOCTH,
TpeHust. CBs3b dHepruu u padotel. [loTeHunanbHast SHEPrus Tena, MOAHATOro Hajl
ITOBEPXHOCTHIO 3eMJiIH. [loTeHIIManbpHas 3Heprus CxaTou npyxuHbl. Kunetnueckas
sHeprus. TeopemMa 0 KMHETUYECKOW SHEPIMHU. 3aKOH COXPAHEHUsS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaOmroneHne MexaHMYeCKOro JIBH)KEHUS Tejla OTHOCUTEIBHO Pa3HbIX Tell

OTCYETA.
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9.

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

CpaBHEHHME TyTeW W TPAcKTOPUM IBMKEHUS OJHOTO M TOrO Xe Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

M3mepeHne CKOPOCTH M YCKOPEHUS ITPSIMOJIMHEWHOTO JIBUKEHUSI.
HccenenoBanre Npu3HaKOB PABHOYCKOPEHHOTO IBUKCHUS.

HabGnronenue 1BM>KEHMS TeJla IO OKPY>KHOCTH.

HabmroieHne MexaHn4ecKux sIBJICHUH, IPOUCXOALINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM W YCKOPEHHOM JBUKCHUU
OTHOCHUTENIbHO KabuHeTa (PU3UKH.

3aBUCUMOCTh YCKOpPEHHUS Tela OT MAcChl Tella U JIEUCTBYIOIIEH Ha HEro
CHJIBL.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3meHeHue Beca Teia Ipu YCKOPEHHOM JBHKECHUHU.

[lepenaya uMIryabca Mpy B3aMMOJEHCTBUH TEI.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICHCTBUU TEIL.

CoxpaHeHHEe NMITyJIbCa IPU HEYIPYTOM B3aHMOJEHCTBUN.

CoxpaHeHue UMITyJIbCa IPU a0COIIOTHO YIIPYroM B3aUMOJIEHCTBUU.
HabnroieHue peakTHBHOTO ABMXKECHUS.

CoxpaHeHHEe MEXaHMYECKOHN SHEPTUU TIPU CBOOOTHOM MaJACHUU.
CoxpaHeHHe MEXaHUYECKON IHEPIUU NP ABMKEHUU TeNa MoJ ACHCTBUEM
IPYKUHBI.

Jlabopamopnsie pabomul u onvimol.

1.

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JajdbHEUIIEr0o PaBHOMEPHOTO
JBIDKCHUS IIAPUKA WIIN TEJIEKKH.

OmnpeneneHue CpeaHEl CKOPOCTH CKOJIbKEHHS OpyCKa WU JBUKEHUS
IapyKa Mo HaKJIOHHOW ITOCKOCTH.

OnpeneneHue yCKOpEHHsI Teia IMpPU PABHOYCKOPEHHOM JBUKEHUH IO
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU TNPU PABHOYCKOPEHHOM
JIBIKEHUHU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIW TMpPU PABHOYCKOPEHHOM JIBIDKCHHHM 0O€3
HayaJbHONW CKOPOCTU IYTHU OTHOCATCS KaK PSAJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIIIHNE MPOMEKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBXKEHHS OT  CHJIbI
HOPMAaJIbHOTO JABJICHHUSI.

Omnpenenenue kodphumeHTa TPEHUS CKOJIbKCHHS.

Onpenenenne KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThl CUJIbI TPEHUS MPU PABHOMEPHOM JIBHXKCHUHU Teja
110 TOPU3OHTAIHLHOU MOBEPXHOCTH.



10. Onpeenienne  pabOThl  CHUJIBI  YIIPYTOCTH TMpU  TMOABEME Tpy3a C
UCITIOJIb30BAHUEM HEIMOJABUKHOTO U MOABUKHOTO OJIOKOB.
11. I3ydueHue 3aK0Ha COXPAHEHUS SHEPTUU.
Mexanuveckue KoJae0aHUs U BOJHBI.

KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTyAa. MartemMaTUu4ecKuil U NpyKUHHbIA MasATHHKU. [IpeBpamieHue
HHEPTUU MPH KOJIeOATEIHLHOM JIBH)KEHHH.

3aryxatomue — koneOanus.  BwiHyXkaeHHele — koneOanms.  Pe3onanc.
Mexannueckue BoaHbl. (CBolicTBa MexaHWYeCKuMX BOJIH. [lpoposibHble U
MONEPEYHbIE BOJHBI. J[MMHA BOJMHBI W CKOPOCTh €€ PacCIpOCTPAHEHUS.
MexaHnuecKkue BOJHBI B TBEPJOM TEJE, CEICMUYECKUE BOTHBI.

3Byk. ['pomMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaGmronenue koneGaHWil Ted TOJ JEWCTBHEM CHJIBI TSDKECTH M CHJIBI
YIOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnronenue BoIHYXAEHHBIX KOJI€OaHW U PE30HAHCA.
Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJH (HAa MOJIEIH).
Habmrogenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YacCTOTHI.
AKYCTUYECKHI pPE30HAHC.
Jlabopamopnvie pabomel u onvimol.
1. OmpenenieHWe YacTOTHl M TMeEpUoja KoJieOaHUM MaTeMaTU4eCcKOTo
MasiTHUKA.

2. Ompenenenrie 4acTOThl U IEPHOJIa KoieOaHU MPY>KUHHOTO MasgTHUKA.

3. UccnenoBanue 3aBUCUMOCTH TIEpHOJia KOJIEOAHUM MOABEIICHHOTO K HUTH

rpy3a OT IJIMHBI HUTH.

4. WccnenoBaHue 3aBUCMMOCTHU MEPHOJIa KOJIEOaHUM MPYyKUHHOTO MasSTHUKA

OT Macchl Tpy3a.
5. [IpoBepka He3aBHUCHUMOCTH TIepHOJia KojeOaHUl Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACChI Ipy3a.
6. OmbITBI, JACMOHCTPUPYIOIIME  3aBUCUMOCTh  MepHoja  KojeOaHui
NPY>KUHHOTO MasiTHUKA OT MAacChl IPpy3a U KECTKOCTU MPYKUHBI.
7. U3mepenue yckopeHus cBOOOTHOTO MaJICHUS.
DJIEKTPOMATHUTHOE 110JI€¢ U JJIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  CBoOMCTBa
ANEKTpOMarHuTHhIX BOdH. Illkana siekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.
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OnekTpomMarHuTHas npupozga csera. CKopocTh cBera. BoaHOBBIE CBOMCTBA
CBeTa.

Jlemoncmpayuu.

1. CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BomnHOBBIE CBONMCTBA CBETA.

Jlabopamopnsie padomul u onsimel.

1. W3ydeHue CBOWCTB 3JEKTPOMAarHUTHBIX BOJIH C MOMOIIbIO MOOWJIBHOTO

TenedoHa.
CBeToOBBIC SIBJICHHUS.

JlyueBas  mogmenr  cBera.  Hcrounumkm  cBera.  [IpsamosmHenHOe
pacnpoctpaneHue cserta. 3atmeHuss Connua u JIynel. Otpaxxenue csera. Ilnockoe
3epKajio. 3aKOH OTPAKEHMSI CBETA.

[Ipenomnenue cBera. 3akoH IpenomieHus cBera. llomHoe BHYyTpeHHee
OoTpakeHue cBeTa. lcCronb30BaHME TMOJHOTO BHYTPEHHErO0 OTPaXEHUS B
ONITHYECKHUX CBETOBOAAX.

Jlunza. Xox unyuedr B JumH3e. Onruyeckas cucreMa (Qoroarnmnaparta,
MHUKpPOCKOIIa M Tejeckona. I'Jla3 kak onTudeckas cucrema. biaum3opykocTs U
JATbHO30PKOCTb.

Pasznoxxenne Oenmoro cBera B crnektp. OmnbiTel Hptotona. Crnoxenue
CHEKTpaJbHBIX UBETOB. Jlucnepcust cBeTa.

Jemoncmpayuu.

[IpssMOTMHENHOE PaCcIPOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyuenune n300paxeHuil B MIIOCKOM, BOTHYTOM U BBIIYKJIOM 3€pKaJlax.

[Ipenomnenue cera.

OnTuyeckuii CBETOBO/.

Xop ntydeil B coOmparonieit JIMH3e.

XO0J Iy4yer B pacCEeUBAIOIEH JIMH3E.

[Tosryuenue n300paxeHUii ¢ TOMOILBIO JIMH3.

[Tpuniun geiictBus doToarnmapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Moaens rinasa.

11. Pa3noxeHnue 6e51oro cBera B CIEKTP.

12. [lomy4yeHue 6e0ro cBeTa MpH CI0KEHUH CBETA Pa3HbIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnepoBaHue 3aBUCUMOCTH yTia OTPAKEHHsI CBETOBOTO Jiyda OT YIUIA
najeHusl.

2. M3yueHue xapakTepUCTHK U300paKEeHUS MPEAMETA B IUIOCKOM 3epKaie.

3. HccnenoBanue 3aBUCHUMOCTH yriia MPEIOMIIEHUs CBETOBOTO Jiyda OT yrIJia
NaJICHUS HA TPAHULIE «BO3TyX—CTEKIIOM.
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4. TlonmyuyeHue M300pakeHU C MOMOIIBIO COOUPAIOIEH JTHUH3BI.
Omnpenenenue (HOKYCHOTO PACCTOSHUS U ONTHYECKOM CHIIBI cCOOMparoiei
JIVH3BI.

6. OMBITHI IO PA3JI0KEHUIO OEJIOr0 CBETa B CIIEKTP.

7. OmBITBI TIO BOCHPHUATHIO LBETA MPEAMETOB MPH MX HAOIIOJACHUU Yepes3
[[BETOBbIE (DUIIBTPHI.

KBanTOBBIC SIBICHUS.

OmnbiTel Peszepdopaa u minanerapuas mojaenb aroma. Mogens aroma bopa.
Hcnyckanue u Nnoryomenne ceera aroMoM. KBaHThl. JInHeNYaTele CIEKTPHI.

PannoaxktuBHOCTh. Anbda, Oera- u ramma-usnydeHus. CTpoeHHE aTOMHOTO
anpa. HykionHas wmoxaens artomHoro snpa. M3orombl. PannoakTuBHbBIE
npepaienus. [lepron noaypacnana aTOMHBIX SIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAJ0BOTO M MAaCCOBOI'O YHCEIL.
DOHeprus CBA3M aTOMHBIX siaep. CBsA3b Macchl M SHEpruM. Peaknuu cuHTE3a U
nenenus saep. Mcrounnku 3eprun CosHIa U 3BE3 L.

Snepnas sHeprervka. J[eMCTBUS paguOaKTHUBHBIX H3JIYYEHHU Ha IKUBbBIC
OpTaHU3MBI.

Hemoncmpauuu.

1. CHexTpsl U3JIy4eHHUS U HOTJIOLIEHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BoAoOpoa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrpanus uzimydeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HaGnroneHue CIruIONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYyUCHUS.

2. UccnenoBanue TpEeKOB: M3MEPEHUE HHEPTrUU YACTUUBI MO TOPMO3ZHOMY

nyTH (1o ¢potorpadusim).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOpPUTEIBLHO-0000 1AM MOAYIb.

[ToBTOpHUTENHEHO-00001AIOINI MOTYJIb MTPEIHA3HAYEH JJISl CUCTEMATHU3aluU
u  0000IIeHUsT MPEIMETHOTO  COACPXKAHUS UM ONbITa  JACATEIbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKe JJI1 MOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aM€Hy MO (usuke g o0ydarommxcs,
BBIOPABIIIUX ATOT yUEOHBIH MpeIMeET.

[Tpy M3y4eHUH HAHHOTO MOJIYJI PEATU3YIOTCSd U CUCTEMATHU3UPYIOTCS BUJbI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIeunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METAINPEAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToOB  00yuyeHus, (GopMHUpyeTCs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOCHHE HAay4YHBIX METOJOB HCCIIEHOBaHUS



SBJICHUM TPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (pU3nveckue
ABJICHUSI, TPUMEHSS I[OJyYEHHbIE 3HAHHWS, pelaTh 3ajJadyd, B TOM YHCIE
KAUYE€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMANBHO AESATEIBHOCTHBIM XapaKTep JAHHOTO pas3jielia Peann3yeTcs
32 CY€T TOro, 4YTO OOYyYalOIIMECs BBIMOJMHSIIOT 33JaHus, B KOTOPHIX UM
peIaraeTcs:

HAa OCHOBE TIOJYYEHHBIX 3HAHUM pacro3HaBaTb M HAyYHO OOBACHSTH
bu3uYecKue SBICHUS B OKPYKAOIICH MTPUPOJIE ¥ TIOBCETHEBHOM KU3HM;

WCITOJIb30BaTh HAYYHBIC METOJIBI UCCIICOBAHUS (PM3NMUECKUX SBJICHUH, B TOM
YHUCIIE I MPOBEPKU TMIOTE3 U MOJIYYECHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAYYHBIE OCHOBBI HanbOoOJee BaXHBIX JOCTHXKEHUIM COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMEP, IPAKTUYECKOTO UCITOJIb30BAHUS PA3JIUYHBIX UCTOUYHUKOB
SHEPrMHA HA OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHUS BCEX M3BECTHBIX BHJIOB
SHEPIHUH.

Kaxmas w3 TeM [aHHOrO MOAYJS BKJIOYAET 3KCIEPUMEHTAIBHOE
uccienoBanue 0000Ianero xapakrepa. Moaysb 3aBepiiaeTcsl MPOBEACHUEM
JIMAarHOCTUYECKON U OLICHOYHOM paboThI 32 KypC OCHOBHOT'O 00I1Ier0 00pa3oBaHUsl.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3ydenne (u3uKu Ha ypOBHE OCHOBHOTO 001Iero oOpa3oBaHUs HANpPaBICHO

Ha JOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U ITPCAMCTHBIX 06p&30BaTCJ'H>HI)IX

pe3yibTaToB.

B pesynbrare n3yueHnust GU3NKKA Ha YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHus

y oOyuaromerocsi 6yayT copMupoBaHbl CIEAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
YaCTHU:

1) naTpuOTHYECKOT0 BOCIIMTAHMS:

- MPOSIBJICHUE MHTEPECAa K UCTOPHUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM
(pu3HUECKOW HayKU;

- [ICHHOCTHOE OTHOIIEHUE K JOCTHKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpamIaHCKOro0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

- TOTOBHOCTb K aKTUBHOMY YYacCTHIO B OOCY>KJIEHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
buzukwy;

- OCO3HaHUE BAXXHOCTH MOPAIbHO-3THUUYECKUX MPUHILUIOB B JEATCIBHOCTH
YYEHOTI0;

3) 3¢TeTHYeCKOr0 BOCTIUTAHUSA:

- BOCIIPUATHE ICTETUUYECKUX KaueCTB (PU3NYECKOM HayKku: €€ rapMOHUYHOIO
MIOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IO3HAHMS:

- OCO3HAaHHME IIEHHOCTH (U3MYECKOM HAyKHM KaK MOIIHOTO HHCTPyMEHTa
MO3HAHUSI MHPA, OCHOBBI Pa3BUTHUSl TEXHOJIOTHMH, BAXKHEHUIIEH COCTABIIAIOLIECH
KYJBTYPBI;

- pa3BUTHE HAy4YHOU JI0003HATEIBLHOCTH, HMHTEpEca K MCCIEeI0BaTEIbCKON
NEATEIIbHOCTH;

5) dopvupoBanMs  KYJbTYPbl 3I0pPOBbSI W  3MOIHMOHAJIBLHOIO
0J1aronoJIy4us:

- OCO3HAHWE IIEHHOCTHM O€30MacHoro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJOTUYECKOM MHUpPE, BAXHOCTU TIpaBUJ OE30MaCHOrO IOBEACHUS Ha
TpPaHCTIOPTE, HA JIOpOrax, C IEKTPUUECKHUM U TEIUIOBBIM 000pYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

- c(OpMUPOBAHHOCTh HaBbIKa pediekcMu, MNpU3HAHME CBOETO IMpaBa Ha
OIMOKY M TaKOI'0 K€ MpaBa y IPyroro 4eaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

- aKTUBHOE y4YacTH€ B pEIICHUH NPAKTHYECKUX 3a7ady (B paMKax CEMbH,
oOpa3oBaTeNpHON  OpraHM3alluu, Topoja, Kpas) TEXHOJOTUYECKOH W



COITMAJILHOM HAIpaBIICHHOCTH, TPEOYIOMMX B TOM 4YHCIE M (DU3MUECKUX
3HaHUM;

e - UHTEPEC K MPAKTHUYECCKOMY M3YUEHHUIO Ipodeccuid, CBSI3aHHBIX ¢ (DU3UKOM;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e - OpDHUEHTALMS HA MpPUMEHEHHE (PU3MYECKUX 3HAHUM MJid pelieHus 3agad B
o0JlacTH OKpYy’Karolel cpeapl, IUIAaHUPOBAHUSA IIOCTYIIKOB M OLIGHKH HX
BO3MOYKHBIX MTOCTICJICTBUI JIJI1 OKPY’KAIOIIEH CPEIbI;

e - OCO3HaHME TI00AIBHOTO XapaKTepa SKOJOTMYECKUX MpoOJieM U MyTel HX

pelieHus;

e 8) amanTanuum K HU3MEHSIOIIMMCH YCJIOBHUSAAM COLMAJBLHOM U NPHPOIHOMU
cpeabl:

e - TIOTPEOHOCTH BO B3aWMOJICHCTBHUM TIPH BBINOJHEHUH HCCICIOBAaHUN U
MPOEKTOB (PU3UYECKOM HAIMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
APpYTUX;

e - TIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEpPE3 MPAKTUYECKYIO
JICSITEIbHOCTD;

e - IOTPeOHOCTH B (POPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM 4Hncie PopMyIupoBaTh
UJIEH, TIOHATHS, TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SIBJICHUSX;

e - OCO3HaHHE Ne(UIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETCHTHOCTEH B 00JIacTH
busuky;

e - IUIAHUPOBAHUE CBOETO PAa3BUTHSA B MPHOOPETCHHH HOBBIX (HU3UICCKUX
3HAHUI;

e - CTPEMJICHUE aHAJIM3UPOBATH U BBISBIISITH B3AUMOCBSI3HU MIPUPO/IbI, 00IIECTBA U
SKOHOMMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (DU3NUECKUX 3HAHUM;

e - OIICHKAa CBOMX JICMCTBUI C Y4€TOM BIIMSHHUS Ha OKPYXXAIOIIYIO Cpeidy,
BO3MOJKHBIX TJIOOAJIBHBIX MOCIICICTBHI.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynabTaTe OCBOCHHS TporpaMMmbl MO (U3WKE HA YpPOBHE OCHOBHOTO
oO1iero 006pa3zoBanus y o0ydaronierocs: OyayT chopMUpOBaHbl MeTaNpeaAMeTHbIe
pe3yJIbTaThl, BKIIOYAIOIINE MO3HABATEIbHBIC YHUBEPCATbHBIC YUeOHbIE ICHCTBUS,
KOMMYHUKATHBHBIE  yHHBEpPCAJIbHbIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaIbHBIC YIeOHbIC TCHCTBUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

Bba3oBble Jornueckue aeiicTBUs:
e BBIBIATH W XapPaKTEPU30BaTh CYIIECTBEHHBIC IMPU3HAKU OOBEKTOB
(s1BNIEHU );



yCTaHaBIIMBATh CYIICCTBCHHBIN MPU3HAK KIAaCCU(PUKAIIMU, OCHOBAHUS IJIS
000011IeHNSs U CpaBHEHUS,

BBISBJISITH 3aKOHOMEPHOCTH W TIPOTUBOPEUHS B PACCMaTPUBACMBIX (aKTax,
JAHHBIX U HAOJIOICHUSX, OTHOCAIINXCS K (DU3UYECKUM SIBICHUSM;
BBISIBJISITH TTPUUMHHO-CJICICTBEHHBIE CBS3M NPHU H3YyUYECHUU (PUIUIECKUX
SIBIICHUH ¥ MPOIIECCOB, JIeJaTh BHIBOJBI C MCIIOJIB30BAHUEM JETyKTHBHBIX
¥ WHAYKTHBHBIX YMO3aKJIFOUEHWH, BBIIBUTATh THUIOTE3b O B3aUMOCBS3SIX
(bU3UYECKUX BEINYHH;

CaMOCTOSITENIFHO BBIOMpaTh CHOCOO pemieHus y4dyeOHOW Qu3udeckon
3a7auM (CpaBHEHHE HECKOJIbKMX BapUaHTOB pEIIEHUs, BbIOOp Hambosee
HOJIXOJSIIETO C YUETOM CAMOCTOSATEIBHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBnle uccienoBarejbcKye 1eCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KAK HCCIIEI0BATEIbCKUN HHCTPYMEHT MO3HAHMS;
MPOBOJAUTH MO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MUecKuil IKCIEPUMEHT, HEOOJBIIOE HUCCIAEA0OBaHUE (PU3UUECKOTO
SABJICHUS;

OIICHMBaTh Ha MPUMEHUMOCTh M  JOCTOBEPHOCTh HH(OpMAIIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATEIHLHO (POPMYTUPOBATH 0OOOIIEHNS U BBIBOJIBI IO pe3yJIbTaTaM
MPOBENEHHOTO HAOIIOCHUS, OTbITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JalibHElIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTAaTh MPEANOI0KEHUS 00 UX Pa3BUTHUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ undpopmaunmeii:

MPUMEHSTh Pa3IUYHbIE METObl, UHCTPYMEHTHI U 3alpOCHl MPU MOUCKE U
otOope MHGOPMAIMK WIM JAHHBIX C Y4ETOM MPEIIOKEHHON YyuyeOHOM
dbuznyeckoil 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJIOB U (POPM IMPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpaTh ONTUMAIBHYIO (GOpPMY  TIPEICTaBIICHUS
uHoOpMaIlMd W WUIIOCTPUPOBATH pellaeMble 3aJa4dl  HECIIOKHBIMU
CXeMaMH, TharpaMmMaMu, HHOU rpauKoi U MX KOMOWHAIIUSIMH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

B XO7le OOCYXIEHHUS Y4eOHOro Marepuayia, pe3yJbTaTOB Ja0OpaTOPHBIX
paboT ¥ IPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIlCJICHHBIC Ha pEIIeHWE 3aJadyd W TOJJIepiKaHHe
OaroxeIaTeaIbHOCTH OOIICHUS;

COTOCTaBIISATh CBOM CYXACHUS C CYXKICHHSAMHU JPYTHMX YYaCTHUKOB
Juanora, OOHapy»XKUBATh Pa3IMYUE U CXOACTBO MO3UITUI;



BBIPAKATh CBOXO TOUYKY 3PEHUS B YCTHBIX Y IIMCBMEHHBIX TEKCTaX;
nyOJIMYHO MPEACTABNIATH PE3YIbTAThl BBIIOIHEHHOTO (PU3MUECKOTO ONbITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MpPEUMYIIECTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM palOThl MpU PELIIEHUH KOHKPETHOH (pu3nyeckon
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOW AESATEIBHOCTH, OPTaHU30BBIBATh JICHCTBHUS
no e€ JMOCTIKEHHUIO: paclpefenaTh poiH, OOCYXIaTh TMPOILECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTAasl KAYECTBEHHOI'O Pe3yJibTara Mo
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/Ibl;

OLICHMBATh KAa4eCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENIBHO CPOPMYIHUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHUS.

PeryasiTuBHbIE YHHBepcaJbHbIe Yy4eOHbIE JeHCTBUS

Camoopranusamnus:

BBISIBIISAITH TIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTYAIHSIX, TPEOYIOIINX
TUTSI petieHust (GU3NISCKUX 3HAHUM;

OPUCHTHUPOBAThCA B  PA3JIUYHBIX  IMOAXOJAX TMPUHATHAS  PEIICHHUHA
(MHIMBUAYyATbHOE, TIPHHATHE PEIICHWS B TPYIIE, MPUHATAC pPEIICHUN
Tpynmoim);

CaMOCTOATEIFHO COCTABJISITH AITOPUTM pellieHUs GU3NUECKON 3a7a4u WIIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATH IIPEIIaraéMbie BApUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PElLICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbIA HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyallMy U Npeyiararh IjiaH €€ U3MEHEHNS,
OOBACHATH NPUYMHBI  JOCTIKEHHS]  (HEJIOCTHUKEHUS) PE3yJIbTaTOB
NesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTHBBI B ACSITEIBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
($u3NYEeCKOro MCCIEOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
00CTOSITEBCTB, W3MEHUBIUUXCS CHUTYyallMil, YCTAaHOBJIEHHBIX OLIMOOK,
BO3HUKIINX TPYIHOCTEW;

OLICHMBATh COOTBETCTBHUE PE3YyJIbTaTa LEIH U YCIOBUSIM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMATh MOTUBbI, HAMEPEHMS U JIOTUKY JIPYroro;
PU3HABATh CBOE MPaBO Ha OIMIMOKY MpHU pelieHNH (U3NUYECKUX 3aa4 UK
B YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.



ITPEAMETHBIE PE3YJIBTATDBI

K xoHIy o0yueHus B 7 Kkjacce peAMETHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

UCIIONB30BaTh  MOHATHS:  (uU3MUeckne ¥ XUMHUYECKHUE  SIBICHMUA,
HaOI0IeHNE, AKCIEPUMEHT, MOJEINb, TUIMOTe3a, €AMHUIBI (PU3NUIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperarHbleé COCTOSHUS BellecTBa (TBEpIOE,
KHUJIKOE, Tra3000pa3HOe), MEXAaHUYECKOE JIBKEHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MPSAMOJIMHEHHOE), TPAEKTOpUs, pPaBHOAECHCTBYIOLIAS
cuna, jaedopmanusa  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

pasnuuath sBiIeHUS (qudQy3us, TEIIOBOE IBUKEHHUE YacTUIl BELIECTBA,
PAaBHOMEPHOE  JBW)KEHUE, HEPAaBHOMEPHOE  JBWXKECHHUE, HWHEpLu,
B3aMMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIJIEHHOM OCBHIO
BpalleHus, Nepenaya AaBICHHUS TBEPABIMU TeElaMH, S>KUIKOCTAMH H
razamu, artMocepHOoe [aBleHHE, IUIABaHWE TEJ, MPEBpAIICHUS
MEXaHUYECKOM PHEpPruM) Mo OMHCAHUIO MX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JJIEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SBJICHUE;
pacno3HaBaTh NPOSBICHHE U3YYEHHBIX (PU3UYECKUX SBJICHUU B
OKpY’KalollleM MHpEe, B TOM 4Hclie (U3UYECKUE SBICHUS B MPUPOJIE:
IpPUMEPBI JIBUKEHHUS C Pa3IMYHBIMH CKOPOCTSIMU B KMBOM M HEXUBOU
IPUPOAE, NECUCTBUE CHJIBI TPEHUS B NPHUPOAEC U TEXHUKE, BIIUSHUE
aTMOoCc(epHOro JaBJICHUs Ha ’KUBOM OpraHW3M, IUIaBaHUE PbIO, pbluark B
TEJI€ YEeJIO0BEKa, MPU 3TOM NEPEBOJIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MMPU3HAKK ) PUBHUECKUX SBJICHUIA;
ONUCHIBATh U3yUYEHHBIE CBOMCTBA TeNl M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
¢usznyeckue BeIMYMHBI (Macca, OOBEM, IUIOTHOCTh BEIIECTBA, BPEM,
IIyTh, CKOPOCTb, CPEIHSS CKOPOCTh, CHUJla YNPYTOCTH, CHJIA TSKECTHU, BEC
Tena, CWiIa TpeHus, JaBieHue (TBEPAOro Tena, >KHUIKOCTH, Trasa),
BBITAJIKMBAIOIIASl CHJIa, MEXaHWYECKasg pabdoTa, MOUIHOCTb, IJIEYO CHJIBI,
MOMEHT CWJbl, KO3()(UIMEHT TOJE3HOTO JEHUCTBUS MEXaHHU3MOB,
KMHETHYECKass W NOTCHLUMAJIbHAS JHEPIUs), MPU ONHUCAHWHM NPABUIBHO
TPakTOBaTh  (PU3MYECKH  CMBICI  HMCHOJIb3yEMbIX  BEJIMYUH, HUX
0003HaueHUA W €AMHMIBI (PU3MUECKUX BEJIMYUH, HAXOAUTHh (HOPMYJIbI,
CBS3BIBAIOLIME JAHHYIO (PU3NYECKYIO BEIMYHMHY C JAPYTMMH BEIMYMHAMM,
CTPOUTDH rpapUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEJINYMH;
XapaKkTepu30BaTh CBOMICTBa Tels, (PU3MUECKHE SBICHUS W MPOLECCHI,
UCIIOJIb3Ysl TIpaBuia CIOKEHUs cuil (BAOJIb OAHOU mpsiMoii), 3aKkoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS pblyara (OJ0kKa),



«30JI0TO€ IIPaBUJIO» MEXAHMKH, 3aKOH COXPaHEHUS MEXaHMYECKOU
SHEPruM, NpPU DSTOM [JaBaThb CJIOBECHYIO (OPMYJIMPOBKY 3aKOHa U
3alMCBIBaTh €70 MATEMATUYECKOE BBIPAKEHUE;

O0BACHATH (PU3MUECKHE SBJICHMUS, TPOIIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyallud MPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH NIPUYUHHO-CIICCTBEHHBIE CBSI3U, CTPOUTHh OOBACHEHUE U3 1-2
JOTMYECKHX ILIAaroB ¢ ONOpPOM Ha 1—2 M3yYeHHBIX CBOWCTBA (PU3UYECKUX
SBJICHUH, PU3NIECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3amayd B 1—2 JEHCTBUA, HCMOJIb3YyS 3aKOHBI U
dbopMyIIBl, CBS3BIBArONINE (PU3WYECKUE BEIMYHMHBI: HAa OCHOBE aHAM3a
YCIIOBUS 33/1a4y 3aIMCBIBATh KPaTKOE yCIOBHE, MOJCTABIATh (PU3MUECKUE
BEJIMYMHBI B (OPMYJBI U MPOBOAUTH PAacUEThl, HAXOAUTH CIIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE JJI pEUICHUs 3a/1ay, OLICHUBATh PEATMCTHYHOCTh
MOJTY4YEeHHOU (PU3NUECKOI BETUYUHBI;

pacrno3HaBaTh MNpOOJEMBbI, KOTOpPbIE MOXXHO PpELIUTh MpPU OMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEI0BAHUS BBIIEIATH MPOBEPSIEMOE
OpeanoyiokeHne  (TUHore3y),  pasnuyaTb U MHTEPIPETHPOBATH
NOJIYYEHHBIA pe3yJbTaT, HAaXOJWTh OIIMOKM B XOJ€ OIbITa, JENaTh
BBIBOJIBI IO €0 pe3yJIbTaTaM;

OPOBOAUTH OMNBITHl 1O HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
duznyeckux CBOICTB TEN: dbopMynupoBaTh IPOBEpsEMbIE
MPEANOJI0KEHN, COOMPATh YCTAHOBKY U3 MPENJIOKEHHOTO 000pYy10BaHHUS],
3aMKCBIBATH XOJ ONBITA U (POPMYIMPOBATH BHIBOJIBI;

BBINIOJIHATh MPSAMbIE H3MEPEHUSI PACCTOSHUA, BPEMEHHM, MAacCChl Tela,
o0béMa, CHJIBI M TEMIIEpaTypbl C HCIOJb30BAaHUEM aHAJIOTOBBIX U
upOBbIX MPUOOPOB, 3aNMUCHIBaTh I[OKAa3aHUA MPUOOPOB C YUYETOM
3aJIaHHOM a0COJIIOTHOM MOTPEIIHOCTY U3MEPEHUN;

IPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIMYUHBI OT
JPYrof C HCIOJIb30BAHUEM MPSMBIX HM3MEPEHUH (3aBUCUMOCTH MYyTH
PAaBHOMEPHO JABWXKYILEroCs Tela OT BPEMEHW JIBJKEHHS TeENa, CHIIbI
TPEHUsI CKOJIBKEHHUS OT Beca Tea, KauecTBa 00padOTKH MOBEPXHOCTEN Tel
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUIIbI
YOPYrOCTA OT YIJIMHEHHS MPY>KUHBI, BBITAIKUBAIOIIECH CUIIBI OT 00bEMa
NOTPYKEHHOM YacTH TeJla U OT IJIOTHOCTH JKMJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT MIyOMHBI, Ha KOTOPYIO MOTPYXKEHO TEJO, YCIOBUM
IJIaBaHUsl TeJ, YCIOBUN paBHOBECHUS pbluara U OJOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM ~ YYEOHOTO MCCIEIOBAaHUSA, COOUpAaThb YCTAaHOBKY H
BBINIOJIHATh M3MEPEHHUS, CIeNys NPEIJIOKEHHOMY IUIaHy, (PUKCUPOBATH
pe3yNbTaThl MOJIYYEHHOW 3aBUCUMOCTH (DU3MUECKUX BEIUYUH B BUJC



NPEeUIOKEHHBIX TaOIUIl U TpauKoB, AENaTh BHIBOJABI MO pe3yibTaTam
UCCIIEIOBAHMS,

IPOBOJUTh KOCBEHHbIE H3MEPEHHUs (PU3MUECKUX BEIUYHH (TJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPJAOTO Tela, CUila TPEHHS] CKOJBKCHHS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIONIAs CWJIA, JICHCTBYyIOIIas Ha
NOTPY>KEHHOE B JKUAKOCTH TeNo, K03((UIMEHT mone3Horo AencTBus
IOPOCTBIX MEXaHU3MOB), CJenys MpeUIOKEHHOM WHCTPYKIMU: TIpU
BBIMIOJTHEHUH HW3MEPEHUIl coOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUUCIISTh 3HAUEHNE UCKOMOW BEJTMUHHBI;

cOOJII01aTh MpaBUJIa TEXHUKU 0€30MaCHOCTH IPH padoTe C J1abopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh MNPUHLUIBI JEHCTBHUS NMPUOOPOB M TEXHUYECKUX YCTPOWUCTB:
BECHI, TEPMOMETpP, JMHAMOMETpP, COOOIIAIOIINECS COCYAbl, OapoMerp,
phIYar, MOABWKHBIN U HETIOJBMKHBIN OJIOK, HAKIIOHHAS TTOCKOCTB;
XapaKTepU30BaTh MPUHIMIBI JEHCTBUS HM3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX OmNHUcaHusi (B TOM YHUCIIE:
HNOJUIMITHUKY, YCTPOWCTBO BOJAOIPOBOAA, THUIAPABINYECKUN Ipecc,
MaHOMETp, BEICOTOMEp, OPIITHEBON HACOC, ApEOMETP), UCTIONB3YsI 3HAHUS
0 CcBOWCTBaxX (U3NYECKUX SIBICHUNA U HEOOXOAUMBIE (PHU3UUIECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEPbl  (HAXOAUTh  MHGOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIMOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHUS 3I0POBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHUSI B OKPY KaIOIEH Cpee;

OCYIIECTBJISATh OTOOp MCTOYHHMKOB HHpopmanuu B HHTepHere B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIIUXCS
3HaHUH © TYTEM CpPAaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCISTH
uHpOpMaIMIO, KOTOpas SBISIETCS NPOTHUBOPEYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh MPH BBINOJIHEHWN YYE€OHBIX 3aJJlaHUl HAyYHO-TIOMYJISPHYIO
auTepatypy  (pu3Mdeckoro coiepaHus, CIpPaBOYHBIE MaTEepHAIIbI,
pecypcsl cetu MHTEpHET, BIageTh npuéMaMu KOHCTIEKTHPOBAHUS TEKCTa,
npeodpazoBaHusi HHGOPMALIMU U3 OJJHOU 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCHbMEHHbIE U YCTHBIE COOOILIEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(MOpMaNUU (PU3NIECKOTO COACPKAHMS, B TOM
qHclie MyOJWYHO JeNaTh KPAaTKHe COOOIEHUs O pe3yiabTaTax MPOEKTOB
WM Y4eOHBIX HCCIEIOBaHWH, TPHU HSTOM TPAMOTHO HCIOJIb30BATh



U3YYCHHBIM TOHATUMHBIMA anmaparT Kypca (U3MKH, CONMPOBOXKIATH
BBICTYILJICHUE TTPE3EHTAllUEH;

IpU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB U HCCIEAOBAHUM pacrpeieisTh
00s13aHHOCTH B TPYyNIIE B COOTBETCTBUU C IIOCTABJICHHBIMU 3aJ1a4aMH,
CICAUTh 3a BBINOJHEHUEM IIJlaHA JEUCTBU, aJeKBaTHO OIICHUBATh
COOCTBEHHBIH  BKJIQJ] B  JIEATEIBHOCTh  TPYIIbI,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASE MHEHUE OKPY KAIOIIHX.

K xonIy oOyuenus B 8 kjacce npeaMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAFOIITNXCS YMEHUM:

MCIIOJIB30BaTh MOHSATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKECHUE
aTOMOB U MOJIEKYJ, arPETATHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbIe TeJa, HACHINICHHBIM M HEHACHIIICHHBIM TMap, BIAKHOCTH
BO3/yXa, TeMmIepaTypa, BHYTPEHHSsSI SHEpPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN AIEKTPUUYECKUIN 3aps/l, HIEKTPUUECKOE TMOJIE, MPOBOIHUKU
Y JUAJIEKTPUKH, TOCTOSHHBIN 3JIEKTPUYECKUNA TOK, MATHUTHOE TOJIE;
pasznuyaTh SBJICHHS (TEIJIOBOE pACIIMpPEHUE U CKaTHe, Terulonepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHHE, KANWJUISIPHBIE SIBJICHUSA, UCIIAPEHHUE,
KOHJICHCAIlUsl, IUIaBJICHUE, KpHUCTauiM3auus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIyYEHUE),
ANEKTpU3alUs T, B3aUMOJICUCTBUE 3apsI0B, JNCHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBUE MATrHHUTOB, JICHCTBUE
MarHMTHOTO MOJIsi HA MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAsT UHIYKITUS)
M0 OINHWCAHWI0 MX XAPAaKTEPHBIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (PU3UYECKOE SABJICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX SBICHUUA B
OKpY’>KalollleM MHpEe, B TOM 4Hcle (U3MYECKUe SBJICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KANWUIIPHbIC SBICHUS B TPUPOJE,
KpUCTAJUIbI B mpupoje, uziaydeHue CoiHIa, 3amMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, JJIEKTPUUECKHE
ABJICHUST B aTMocepe, dIEeKTPUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nosie 3emiiH, Jpeiid MOJOCOB, POJIb MarHUTHOTO TOJS IS KU3HU Ha
3emiie, MOJISIPHOE CUSTHUE, MIPU ATOM MEPEBOUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKU) (HU3UYECKUX
SIBIICHUI;

OIMKCHIBATh U3yUYEHHBIE CBOMCTBA TEl U (PU3UUYECKUE SIBJICHUS, UCIOIB3YS
dbuznyecKkre BEMYUHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUSI, KOJTUYECTBO
TEIUIOThI, yJieJIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJACJIbHAs TEIUIOTa
IJIABJICHUSI, yJeJIbHAs TeIUIoTa MapooOpa3oBaHusl, yJeJbHAs TeIioTa
CropaHusi TOIUIMBA, KOA(DPUIIMEHT TMOJE3HOTO JCHCTBUSA TEIJIOBOU



MAalllMHbI, OTHOCUTEIbHAS BIIAXXHOCTh BO31yXa, JJICKTPUUYECKHUUN 3apsl,
cuia TOKa, JJIEKTPUYECKOE HANpPsKEHUE, CONPOTHUBIICHUE MPOBOJHHUKA,
yIEIbHOE  CONpPOTUBIEHHWE  BellecTBa, paboTa W MOIIHOCTh
NEKTPUYECKOr0  TOKA), NpPH ONHCAHMM NPABUIBHO  TPAKTOBATh
($u3MYECKU CMBICT MCIOJB3YEMBIX BEITUYHMH, 0003HAYCHUS U €IMHHIIBI
bu3MYecKuX BEIMYMUH, HAXOAUTHh (OPMYJbI, CBSI3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JPYTMMH BEIWYMHAMHU, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITUYHH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TIOJIO)KEHHSI MOJIEKYJIIPHO-KMHETHUYECKOW TEOPUH
CTPOEHHMSI BEILECTBA, MPUHLMUII CYNEPHO3UIMH IMOJIeH (HAa Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa A yyacTka Lenu, 3aKOH
JIxoyns—JleHna, 3aKkoH COXpaHEHMS JHEPIWM, IIPU OSTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3allMChIBATh €r0 MAaTEMATHYECKOE
BBIPAKEHHUE;

OOBACHATH (PM3MYECKUE MPOLECChl U CBOICTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CHUTyalud NPAKTUKOOPHUEHTHPOBAHHOTO XAPAKTEpa: BBISBIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBACHEHHE U3 1—2 JOTMYECKUX
[IaroB ¢ OMopod Ha |—2 M3yYeHHBIX CBONCTBA (DU3MUYECKUX SIBICHHM,
(bu3znYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTh pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCIOJB3YysS 3aKOHBl U
dbopMmyIibl, CBs3BIBAIONINE (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHallM3a
YCIIOBHSI 3a/lauyd 3allMChIBaTh KPAaTKOE YCIOBHE, BBISBIATH HEIOCTATOK
JAHHBIX U1 pElIeHHUs 3a7aud, BbIOMpaTh 3aKOHBI U  (POPMYIIBI,
HEOOXOuMble il €€ pelleHHs, NPOBOAMTH pPACU€Thl U CpPABHUBATH
NOJy4YEHHOE 3HaUYEHUE (PU3NYECKON BETMUUHBI C U3BECTHBIMU JIaHHBIMY;
pacno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO pEUIUTh MpPU MOMOLIU
(U3HMYECKUX METOIOB, HCIOJIb3ysl ONHCAHWE HCCIEHOBAaHUS, BBIIEIATH
IIPOBEPAEMOE  IPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh NOPSAJKA
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(bu3MYECKUX CBOMCTB Tell (KaMWJIISIPHBIC SIBICHMS], 3aBUCUMOCTb JIaBJICHUS
BO3J/lyXa OT €ro o0bEmMa, TeMrnepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusi NpH M3JIYYEHUU OT IBETa M3Iydarolied (MOoriouaromniei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUAKOCTH H
IJIOIAAN €€ TMOBEPXHOCTH, DJJEKTpHU3alWs TEl W B3aUMOJCHUCTBUE
ANEKTPUYECKUX 3aps/ioB, B3aUMOJICUCTBHE IOCTOSHHBIX MAarHUTOB,
BU3YyaliM3allMsl MAarHUTHBIX TOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MarHUTHOTO MOJS Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,



CBOMCTBA DJIEKTPOJABUIATENsl IOCTOSHHOTO TOKa): (OpMYJIMpPOBATH
IpOBEpsiEMbIE MPEATNIONOKEHHSI, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000py/10BaHus, ONUCKHIBATh XOJ1 ONbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBIIOJIHATh ~ MPSAMbIE  U3MEPEHUS]  TEMIEPATypbl, OTHOCHUTEIbHOU
BJIQXHOCTH BO3/yXa, CHJIbl TOKa, HANpPSDKEHUS C HCHOJb30BAHUEM
aHaJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKHX BEIMYUH, CPAaBHUBATH
pe3yJIbTaThl U3MEPEHUH C YUETOM 3aJaHHON aOCOIIOTHON MOrPEUTHOCTH;
IPOBOJUTH MCCIEJOBAHUE 3aBUCUMOCTH OJHOW (PU3MUYECKOW BEJIMYUHBI OT
IpPYyroi C UCHOJIb30BAaHUEM TMPSAMBIX HM3MEpPEHUH  (3aBUCUMOCTh
CONPOTHUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIONAJAH IOMEPEYHOro
CEYEHMS U yIEJIBHOIO COITPOTHUBIICHHS BEUIECTBA IPOBOJIHUKA, CUIIBI TOKA,
UAYIIEro 4epe3 TMPOBOJHMK, OT HAaNpsDKEHWsT Ha  IIPOBOJHUKE,
UCCIIEOBAaHUE IIOCIENOBATEIbBHOTO U  NApajuIEIbHOTO  COEAVMHEHHU
IPOBOJHUKOB): IJIAHUPOBATh HCCIEJOBAaHUE, COOUpPATh YCTAHOBKY H
BBIMOJIHATh WM3MEPEHUs, CJenysl MPEeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIMIl U TIpadUKOB,
JIeJIaTh BBIBOJIBI 10 pE3yJIbTaTaM UCCIIEJOBAHMS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUYMH (yIenbHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMNPOTUBIEHUE MPOBOJHMKA, padoTra U
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaTh U3MEPEHHs, COOUpPATH
DKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CJIEAys NPEUIOKEHHON MHCTPYKLUU, U
BBIYHCIIATH 3HAUCHUE BEJIHMYMHBI;

cOOJII01aTh MpaBUJIa TEXHUKU 0€30MaCHOCTH IIPHU padoTe ¢ 1a00paTOpHBIM
000py/1I0BaHUEM;

XapaKkTepU30BaTh MPUHIMIBI JEHCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX OmNHUcaHusi (B TOM YHUCIIE:
CUCTEMa OTOIUIEHUSI JOMOB, TUTPOMETp, MapoBas TypOHHA, aMIIEpMETD,
BOJIbTMETP, CUETYMK HIIEKTPUUYECKOM HHEPruu, 3JIEKTPOOCBETHTEIIbHBIE
npuOOpkl, HarpeBaTEIbHBIE AIEKTPONPUOOPH! (IPUMEPHI), IIEKTPUUECKUE
IIPENOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSIHHOTO TOKA),
UCIOJIB3Ysl 3HAHMS O CBOWCTBax (DPM3MUECKUX SIBICHUN U HEOOXOIUMBIE
(bu3nuecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOWCTBA M HU3MEPHUTEIIbHBIE
npuOopbl MO CXeMaM M CXEMAaTU4YHbIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, ICUXPOMETP, TMIPOMETP, IBHUraTelb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOII, PEOCTaT), COCTaBISATh CXEMbI 3JIEKTPUUYECKUX
Hernen ¢ nocjaeAoBaTesIbHbIM U MapajuleIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasiuyasi ycIoBHbIE 0003HAYEHUS JIEMEHTOB 3JIEKTPUUECKUX LIETICH;



OPUBOAUTH  NpPUMEpPHl  (HAXOIUTh  MHGMOpPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKMX 3HAHUW B TOBCEJIHEBHOU
JKU3HU I oOecnieueHrss 6€301acHOCTH MpU OOpalleHuud ¢ IprudopaMu u
TEXHUYECKUMHU YyCTPOMCTBAMHU, COXPAHEHHUS 3[I0POBbS U COOIOACHUSA
HOPM IKOJIOTUYECKOTO TOBEJCHHS B OKPY>KaIOIIEH Cpeie;

OCYHIECTBISITh MOUCK MHGOpMaMu  (U3HUUECKOTO  COJEpKaHUS B
WuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM © TYyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIJACISATh  HH(POPMAIAIO, KOTOpas
SIBJISICTCS] TIPOTUBOPEUUBON UITH MOKET OBITH HEJTOCTOBEPHOM;
WCITOJIB30BATh NP BHITIOJTHCHUH yUE€OHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO
JUTEPATYpy (PU3MUECKOrO0  COJIEpKaHMs, CIPABOYHBIE MaTepHabl,
pecypcbl cetu HTepHET, BiaieTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIE MHCHMEHHBIC W KPATKUE YCTHBIC COOOIICHWSI,
0000mass uHOpMAIMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTrO
collepKaHusi, B TOM 4YHCJIE MYOJIMYHO TPEACTABIATh PE3YIbTaThI
MPOEKTHOM WJIM MCCIEIOBATEIbCKON NIEATEIbHOCTH, NP 3TOM T'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TNOHATHIHBIA anmapar Kypca (u3ukw,
COIPOBOXAATH BBICTYIUICHHE MTPE3CHTAIINEIH;

IpU BBHIMOJHEHUH YYEOHBIX TMPOEKTOB W HCCIEAOBAHUN (U3HUUECKUX
MPOLIECCOB paclpeiesTh OOA3aHHOCTH B TPYINE B COOTBETCTBUU C
MOCTABJICHHBIMU 3a/1a4aMH, CJICIAUTH 32 BBITIOJHEHUEM IIaHa TCUCTBUMA H
KOPPEKTUPOBATh €T0, aJCKBATHO OIICHWBATh COOCTBCHHBIA BKJIAaa B
NEATEILHOCTH TPYIIHI, BEICTPAaUBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHE,
MPOSIBJISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K koH1y oOyueHust B 9 kjiacce npeIMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIOJB30BaTh TMOHSTHUS: CHUCTEMa OTcu€Tra, MaTepualbHas TOYKa,
TPaeKTOPHsI, OTHOCUTEILHOCTh MEXAHWYECKOTO NBIKCHHS, Jehopmarius
(ympyrasi, mnjacThudeckas), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHUE,
HEBECOMOCTh M TEPETPY3KH, HMEHTP THKECTH, aOCOJIOTHO TBEPJOE TEJO,
LHEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHE, MEXAHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(Qpa3ByK M YJIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JIalIbHO30PKOCTD,
CIEKTPhI UCIYCKAHUsI M TOTJIONIEeHUs, allb(a, OeTa- U ramMMa-u3IydeHus,
W30TOIIbI, SiFIEPHAsi SHEPTETHKA,

paznuyarh SIBJIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJUHEHHOE
JBI)KCHUE, PABHOYCKOPEHHOE TMPSMOJIMHEHHOE JBUKEHHUE, CBOOOIHOE
MaJICHUE TeJl, PABHOMEPHOE JBUKEHHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TEJ, PEaKTUBHOE ABM)KEHHE, KojeOaTelbHOE IBMKEHME (3aTyXarollue U
BBIHYX/ICHHbIE KOJICOAHMsI), PE30HAHC, BOJHOBOE IBM)KEHHE, OTPAKEHUE
3ByKa, MPSMOJIMHEHHOE PpacIpOCTPAHEHUE, OTPAKEHHE U IPEIOMIICHUE
CBETA, MOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHHE OEJIOTO CBETa B
CHEKTp M CJOYKEHUE CHEKTPaJbHBIX LIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PAJIMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3JyYEHUs) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacrmo3HaBaTh TMPOSBICHHE HM3YyYEHHBIX (U3MUECKHX  SBICHUH B
OKpy)XarolmeM Mupe (B TOM 4Hcie (U3NYECKUE SBICHHUS B MPHUPOJE:
IIPWINBBI U OTJIIUBBI, ABMKEHUE IIaHET COJTHEYHON CHCTEMBI, PEAKTHUBHOE
JBWKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Tel,
ONTHUYECKHUE SIBJIEHUS B MPUPOJE, OMOJIOTMYECKOE AECUCTBUE BUAMMOIO,
yJIbTPa(UOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
paZMOaKTUBHBIN (OH, KOCMHYECKHE Jy4YHd, PaAUOAKTHUBHOE HU3IyYCHHE
IPUPOAHBIX MHUHEPAIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IYyYEHUN Ha
OpraHu3M 4eJIOBEKa), IPU 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKHU) (U3UUYECKHUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHBIE CBOICTBA TE€N U (PU3NUYECKUE SIBICHUS, UCIIOJIb3YS
(¢u3nyuecKkue BeIWYUHBI (CpeIHsAs W MIHOBEHHAs CKOPOCTh Teja Ipu
HEPaBHOMEPHOM JIBMDKCHUH, YCKOPEHHE, MEPEMEIECHUE, MyTh, YIIJIOBas
CKOpOCTb, CHJIa TPEHUS, CUja YNPYTrOCTH, CUJa TSAKECTH, YCKOpPEHHUE
CBOOOJHOTO TMAJACHMs, BEC Teja, HUMIYJIbC Tejla, HUMIIYJIbC CHUJIBI,
MeXaHW4yecKas paboTa M MOIIHOCTb, NOTEHUHUAIbHAas HHEPIUsl Tena,
MNOJHATOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS HEPTUSl CHKATOU
NPYXKUHBI, KUHETHYECKash SHEprus, IMOJHAs MEXaHW4YecKas »>SHEeprus,
NEPUOJ U YacTOTa KosjeOaHul, YIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTb CBETA, MOKa3aTeb MPEIOMIICHUSI CPE/Ibl), IPU OMHCAHUU
OPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICI HCHOJIb3YEMbIX BEJIUYMH,
0003HaueHUd W €AMHMIBI (PU3UYECKUX BEJIMYUH, HAXOAUTH (POPMYIIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEIMYHMHY C JAPYTMMH BEIMYMHAMM,
CTPOUTDH rpapUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJIUYUH;
XapaKTepu30BaTh CBOMCTBa TeJ, (PU3MUYECKUE SBICHUS W IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOI'O TATOTEHHS,
OPUHIMI CYNEPHO3ULMH CHJI, MPUHUUI OTHOCUTEIBHOCTH [ 'amuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpPAaHEHUS MMITYJIbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsI0BOTO U MAaCCOBOI'0 YHUCEI



IpU SIAEPHBIX PEAKLMSIX, NPU 3TOM JlaBaTh CIOBECHYIO (DOPMYIMPOBKY
3aKOHA U 3aIlUChIBaTh €r0 MaTEMATHUUECKOE BBIPAXKECHUE;

OOBACHATh (PU3NYECKUE NPOLECCHl U CBOMICTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTyallud NPaKTUKOOPHEHTHPOBAHHOIO XApaKTepa: BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2—3 JIOTUYECKUX
IIaroB C OMOPOM Ha 2—3 M3yYEHHBIX CBOMCTBA (PU3UYECKUX SIBICHMM,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacy€THbIC 3amadd  (omMparomuyecs Ha CcuUcTeMy wu3  2-3
yYpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIIbI, CBSI3bIBAIOIINE (DPU3HMUECKHE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHUS 3aJadyd 3alUChIBaTh KpPAaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIINE WIM U30BITOUHBIE JaHHBbIE, BHIOUPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE IJISl PELICHUS], IPOBOJUTH PAaCUEThI U
OLICHUBATh PEATUCTUYHOCTh IOJIYYEHHOTO 3HA4YeHHUs  (PU3UUECKOU
BEJIMYMHBI,

pacrno3HaBaTh MNpOOJEMBbI, KOTOpPbIE MOXXHO PpELIUTh MpPU OMOIIU
(¢u3NYECKUX METO/OB, HCIONb3Yys OMHCAHHUE HCCIIEJOBAHMS, BBIIEIATH
IIPOBEPSAEMOE  IPEAINOIOKEHNE, OLICHUBATh IMPAaBWIBHOCTh IOpsJKa
NPOBEICHHUS]  UCCIEIOBAHUS, JI€NIaTh  BBIBOJbI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOACHHUI U OIBITOB;

OPOBOAUTH OMNBITHl 1O HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
¢uznyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3axkoHa HproTOHa, 3akoHa
COXpaHEHUs] PHEPruu, 3aBUCUMOCTh MepuoAa KoJeOaHWW MPYKUHHOTO
MasTHHKA OT Macchl Tpy3a M KECTKOCTU NMPYXKUHBI U HE3aBHUCUMOCTb OT
aMILUTUTYAbl MAJIbIX KOJI€OAHUH, MPAMOJIMHEMHOE PaCIPOCTPAHEHHUE CBETA,
pasiokeHue Oenoro cBeTra B CIEKTP, U3yUEHHE CBOMCTB HM300pa’KE€HUS B
IUIOCKOM 3€pKajie U CBOMCTB HM300pa)k€HHsI IpeaMera B coOuparomien
JUH3€, HAOJIIOJEHUE CIUIOIIHBIX M JIMHEMYaThIX CHEKTPOB HU3ITyYEHHS):
CaMOCTOATENIbHO cOOMpaTh YCTAHOBKY W3 HM30BITOYHOrO Habopa
o0Opy/lOBaHus, ONUCBHIBATH XOJ  ONbITAa U €ro  pe3yJbTaThl,
(bopMyIMpOBaTh BHIBOJIBI;

IPOBOANUTH MPU HEOOXOAUMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, onpeaenss
CpellHee 3HAaYeHUEe Uu3MepsAeMOl BelIMYUHBI ((POKYCHOE pacCTOsHUE
coOuparomel JuH3bl), OOOCHOBBIBaTH BBIOOp crocoba HU3MepeHus
(M3MepUTENHHOTO MPUOOpa);

IPOBOAUTH MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEpPEHUM (3aBUCUMOCTb MYTH OT BPEMEHU
IpyU PaBHOYCKOPEHHOM [IBJKEHMHM O€3 HayajJbHOM CKOPOCTH, Mepuoaa
KOJIEOAHUI MaTeMaTHYeCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpakeHUsl CBETa OT yrja MaJeHus W yria MpeIoMJIEHHs OT yria



NaJicHns): IUIAaHUPOBATh HCCIICIOBAHUE, CAMOCTOSTEILHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBATh pPE3yNbTaThl TOJYYECHHOW 3aBUCHMOCTH
¢u3MYECKUX BEIWYMH B BHUAC TaOMWI] U TpadUKOB, NeJaTh BBIBOJBI 11O
pe3ysbTaTaM HCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MUECKUX BEIUYUH (CPEIHSS
CKOpPOCTh M YCKOpPEHHE TeJla TIpH pPaBHOYCKOPCHHOM JIBW)KCHHH,
YCKOpEHHE CBOOOIHOTO TaleHUs, KECTKOCTh TPYKUHBI, KOIPPUIUCHT
TPEHUSI CKOJBKEHUS, MEXaHW4ecKas pabdoTa W MOIIHOCTh, YacTOTa M
nepuosl KojeOaHWii MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHUKOB,
OmnTHYECKass Cuia coOuparomeil JIMH3bI, PaAUOAKTUBHBIA  (HOH):
IUIAHUPOBATh M3MEPEHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBITIOJIHATh U3MEPEHUS, CIIEeys MPEIIOKEHHON UHCTPYKIIUHU, BHIYUCIISATh
3HAYCHUE BEIMYMHBI M aHAJM3UPOBATh TTOJYICHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUI;

COOJII0IaTh MpaBUiIa TEXHUKU 0€30MaCHOCTH P padoTe C 1ab0paTOpHbIM
000pyT0BaHUEM;

paznuyaTh OCHOBHBIE TPHU3HAKH H3YYEHHBIX (DU3NYECKUX MOJIeTeH:
MaTepHaibHas TOYKA, aOCONMIOTHO TBEPIOE TEIO, TOUYCYHBIM HCTOYHUK
CBETa, JIy4, TOHKAas JMH3a, IUIAHETapHas MOJENh aTroMa, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/Ipa;

XapaKTepu30BaTh TMPUHIMIMBI  JACHCTBUS U3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA WX OMUCAHUA (B TOM YHCIE:
CIUAOMETP, MATYMKH TIOJOKCHUS, PACCTOSHUS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepucKor, (oToanmapar, ONTHYESCKHE CBETOBO/IHI,
CIEKTPOCKOM, JO03UMETP, Kamepa BuiabcoHa), HCHONB3YysS 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUW M  HEOOXOoauMble (usnyeckue
3aKOHOMEPHOCTH,

WCITOJIB30BATh CXEMBI U CXEMATHIHBIC PUCYHKH W3YUCHHBIX TEXHHUYCCKUX
YCTPOMCTB, M3MEPHUTEIIbHBIX MPUOOPOB M TEXHOJOTUYECKHUX MPOIIECCOB
Py pEeHIeHUH Y4YeOHO-TIPAKTUYECKUX 3a7ad, ONTHUYECKHE CXEMBbI IS
MOCTPOEHUS U300PAKEHUI B TUTIOCKOM 3€pKaJie U COOMpAIOIeH JTMH3E;
NPUBOAUTh  TMpUMEpPHl  (HAXOOUTh  WH(MOpPMAIMI0O O  TPUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHUs (U3MYCCKUX 3HAHUN B TIOBCEIHEBHOM
KU3HH JIJ1s1 obecriedeHusi 0€30MacHOCTH MpU 0OpalieHuu ¢ mpudopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370POBbSI U COOIIOACHUS
HOPM JKOJIOTHYECKOTO TTOBEJCHUS B OKPYIKAIOIIIEH Cpejie;

OCYIIECTBIATh TOUCK HWHPOpManmuK (U3UYECKOTO COJICpKaHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIUPYSI IIOMCKOBBIN 3aIpOC, HAXOAUTh



IYTH ONpPEENIEHUs] JOCTOBEPHOCTH MOJIYyY€HHON MHPOpMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U IOTIOJTHUTENbHBIX UICTOYHHUKOB,

UCIIOJIb30BaTh MIPU BBINOJIHEHUN YYE€OHBIX 3aJJaHUIl HAYyYHO-TIONYJISIPHYIO
auTepaTypy  (pU3MYecKoro coAepXaHHs, CIPAaBOYHBIE MAaTEpPHAIIbI,
pecypchl ceti MHTEpHET, BiaaeTh NpuéMaMy KOHCIIEKTUPOBAHMS TEKCTA,
npeodpazoBaHusi MHPOPMALIMU U3 OJJHOU 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC IUCbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpPMAIlMU U3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOTO COAEpIKAHMA,
yOJMYHO MPEJICTABIATh PE3YIbTaThl MPOEKTHOW WIIA MCCIIE0BATENBCKON
NEeATEIbHOCTH, TMpU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar u3ydaemoro pasziena (U3MKH U COINPOBOXKIATh
BBICTYIUICHHE TIpe3eHTalel ¢ Yy4éToM OCOOEHHOCTEH ayJIuTOpUHU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUME

7 KIIACC
KoauuecTBo 9acoB
Ne HaumeHoBaHue pa3iesioB H TeM
KoHnTpoabHbie
n/n NpOrpamMmbl Bcero
padoThI
Pazpnei 1. ®u3uka u e€ posib B IO3HAHMH OKPYKAIOLIEr0 MHPa
11 dusuka - Hayka 0 IPHPOjIe 2
1.2 dusnyecKkre BeTUInHbI 2
1.3 EctecTBeHHOHAYYHBII METO]T TO3HAHUS 2
HWroro o pazaeny 6
Pa3zjen 2. [lepBoHayasibHbIe CBEIEHUSI 0 CTPOEHUHU BellleCTBA
2.1 CrpoeHue BelecTsa 1
29 JIBr>keHne 1 B3aMMOICHCTBHE YaCTHI] 2
' BellleCTBA
2.3 ArperaTHble COCTOSHHSI BEIIECTBA 2
HWroro no pazneny 5
Paznen 3. /IBuskeHue u B3auMojeiicTBue Tes
3.1 MexaHUYecKoe JBHKCHUE 3
3.2 MNuepuus, macca, NI0THOCTh
3.3 Cuna. Bunsl cun 14 1
HUroro mo paszeny 21
Pa3nen 4. [laBnenue TBEPABIX Tell, ;KUTKOCTEH U ra3oB
41 Hasnenue. [lepenaua naBieHns TBEPABIMUI 3

TEJIaMH, ) XKUAKOCTAMU U ra3zaMu

IIpakTH4eckue
padoThI

JuexkTpoHHbIe (HH(POBbHIE)
o0pa3oBaTesibHBIE PeCypPChl

https://m.edso00.ru/ZJ2UI3BMX
https://m.edsoo.ru/UDCTC8RJD
https://m.edso0.ru/ZOL7QLIIS

https://m.eds00.ru/2SJ151M41

https://m.eds00.ru/ZXDKQLXCC

https://m.eds00.ru/ONOVIXY1K

https://m.edsoo.ru/SFPMEBWOK
https://m.edso0.ru/GXPU4MT5P
https://m.edsoo.ru/9RNDRUONW

https://m.edso00.ru/X0DW367P2



https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/9RNDRU0NW
https://m.edsoo.ru/X0DW367P2

4.2 JlaBneHue KHUIKOCTH
43 ATtmocdepHoe naBieHHe

44 JlelicTBUE *KUIKOCTH U Ta3a HA

MOTpYXEHHOE B HUX TEJIO
Hroro no paszpeny

Pazpnes 5. PaboTa 1 MOIIHOCTb. JHeprus

5.1 Pa6oTa 1 MolHOCTH
52 IIpocTeie MexaHU3MBbI
5.3 MexaHu4eckast SHEprHs

Htoro no pasaeiny

Pe3epBHOE BpeMst

OBLIEE KOJIMYECTBO YACOB I10
[MTPOI'PAMME

21

12

68

12

https://m.edso00.ru/2MVXZ0KL 4

https://m.eds00.ru/T7134SXNOQ

https://m.edso0.ru/NFE6OY8NK

https://m.edsoo.ru/75LMREDY 1
https://m.eds00.ru/504NQXKX9
https://m.edso00.ru/G30454EMT



https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/T7134SXN0
https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/G3O454EMT

8 KUIACC
KoJnyecTBo 4acos
HaumeHoBaHue pa3iesioB H TeM JaexTpoHHbIe (HU(POBHIE)

Ne n/m Kontposnbnbie IIpakTnueckne
NporpamMmbl Bcero o0pazoBaTebHbIE pecypehl

padoThI padoThI
Pa3zpeu 1. TenuioBble siBjeHust
11 CtpoeHue U CBOIicTBa BelleCTBa 7 https://m.eds00.ru/R8QZNCIPM
1.2 TeroBbIe MPOLIECCHI 21 1 5 https://m.edsoo.ru/FI42A5VZA
HUroro mo paszeny 28
Paznen 2. DiekTpuyecKHe H MATHUTHBIE SIBJIEHHS
2.1 DIIeKTpHHCCKie 3apsim>1. 3apKentbie 7 1 https://m.edsoo.ru/RAQORCTQ4
TeNa M UX B3aMMOJICHCTBHE
2.2 IlocTosIHHBIH 3NEKTPUYECKUI TOK 20 2 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarHurHble SBIEHUS 6 1 15 https://m.edsoo.ru/BULAFRBRA
24 OneKTpOMarHuTHast MHAYKLIUS 4 https://m.edso0.ru/7QOD8EL 15
Hroro no pazaeny 37
PesepBHOE Bpems 3
BIIEE KOJIMYECTBO YACOB IT
OB O CTBO MACOB IO 68 4 14.5

IMPOI'PAMME


https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/7QOD8EL15

9 KJIACC

HaumeHoBaHue pa3esioB H TeM
MPOrpamMMbl

Ne m/m

Pazngen 1. Mexannuyeckue siBJIeHUS

MexaHn4ecKoe IBUKEHUE U CIIOCOOBI €r0

11

ONMCaHUs
1.2 BsaumozeiictBre Tenn
13 3aKOHBI COXPAHEHUS

HWroro no paznery

Pasznen 2. MexaHu4eckne KoJe0aHusI U BOJTHbBI
2.1 MexaHudeckue KoeOaHus

2.2 MexaHU4YeCcKHe BOJIHBI. 3BYK

Hroro no pazaeny

KosnuecTBo 4acos

Beero KonTposbHbIe
padoThI
10
20 1
10
40
7
1
15

Paznen 3. DieKTpOMarHuTHOE MoJie ¥ 3JIeKTPOMATHHTHBIE BOJTHBI

31 DNEeKTPOMAarHUTHOE TOJIE U

3JIEKTPOMArHUTHBIC BOJIHBI
HUroro no paszeny

Pasznen 4. CBeToBbBI€ SIBJICHUS

41 3aKOHBI pacpOCTPAaHEHUS CBETA
4.2 JIuH3BI U onTHYECKHE TPHOOPHI
4.3 Paznoxxenue Oenoro csera B CIEKTP

HWroro no pazneny

6

15

I[IpakTHyeckne
padoThI

JuexkTpoHHbIe (HUGpPOBbHIE)
o0pa3oBaTesIbHBIE PeCcypChl

https://m.edso0.ru/CEOGHRGTL

https://m.edsoo.ru/lUCIRQAF4C
https://m.edsoo.ru/SHEC3Y25B

https://m.edso0.ru/S5VIGSAI3
https://m.edsoo.ru/DHIJG8A50

https://m.edsoo.ru/DT98BSEY0

https://m.edsoo.ru/HBN3NMK2M
https://m.eds00.ru/20WNYKRX1
https://m.edso0.ru/2Z5AHODTO



https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/2Z5AH0DTO

Pasznen 5. KBaHToBbI€ sIBJIeHHS

I/ICHyCKaHHC U TIOTJIOIICHUEC CBETA

5.1

aTOMOM
5.2 CTpoeHHe aTOMHOTO Si/Ipa
5.3 SlnepHble peakuu

HWroro no pazneny

Pa3pean 6. IloBTopuTe/bHO-0000 a0 NIMIT MOAY.1b

6.1 TloBTOopeHue u 006001IeHHE COAEPIKAHUSL
' Kypca pusuku 3a 7-9 knace

HWroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
MMPOI'PAMME

17

102

27

https://m.edsoo.ru/BK5E4AQQ8

https://m.edsoo.ru/U3WX2R61B
https://m.edsoo0.ru/TMMVY9VSF

https://m.edsoo.ru/JKQXVJ8BE



https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/JKQXVJ8BE




IMOYPOYHOE IINTAHUPOBAHUE
7 KJIACC

KoJimmuecTBo 4acoB
Ne

i Tema ypoka

KonTtpoabHbie

Bcero P
padoTsl

®u3nka — HayKa O MPHUPOJIE.

SBnenuns npupoasl. Puznueckue 1

SIBJICHUA

MexaHndeckue, TeTIoBbIe,
JJIEKTPUYECKHIE, MaTHUTHBIC, 1
CBETOBBIE, 3BYKOBbIC SIBJICHUS
du3uyeckne BeNUYUHBI U UX

HU3MepeHue

Ypok-uccnenoBaHue

"H3mepeHue temriepaTypsl Ipu

MIOMOIIN >KUAKOCTHOTO 1
TEpPMOMETpPA U JaTUHKa
TeMnepaTypsl"”

Kaxk ¢usuxa u npyrue
€CTECTBEHHbIE HAYKH H3y4aloT
npupony. EctectBeHHOHayYHBII
MeTo]l mo3Hanus. Onucanue
(hU3UUECKUX SBJICHHH C
MOMOIIBIO MOIeNeH
Ypok-uccnenonanue "IIposepka
THIOTE3bI: JATBHOCTH MONETA 1
apHKa, MyIIEHHOTO

IIpakTHyeckne
padoThI

JlaTa
U3y4eHUust

JJIeKTPOHHBbIE N (PPOBBIE
o0pa3oBaTesIbHbIE PecypCchl

https://m.edso0.ru/35YPBIW5K

https://m.edso00.ru/I116U53L6H

https://m.edso00.ru/6ZYFTFPA7

https://m.edsoo.ru/VQGCNSIMP

https://m.edsoo.ru/3LPP2HP X2

https://m.edso00.ru/9YLZITEMU



https://m.edsoo.ru/35YPBIW5K
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/VQGCN8IMP
https://m.edsoo.ru/3LPP2HPX2
https://m.edsoo.ru/9YLZITEMU

10

11

12

13

14

15

16

TOPU30HTANILHO, TEM OOJIbILE,
4yeM OoJIbIle BBICOTA MycKa"

Crpoenue BemectBa. OMbITHI,
JIOKa3bIBAIOIIHE TUCKPETHOE
CTPOCHHE BEILECTBA
JIBr>KeHHe YacTHIL BEIIECTBA

Ypoxk-uccnenoanue «OMnbIThI
10 HaOJIIOAEHUIO TETUIOBOTO
PpacIINpEeHHs Ta30BY

ArperaTHble COCTOSIHUS
BEILECTBA

B3aumocss3p Mexy
CBOWCTBaMH BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M UX
ATOMHOMOJIEKYJISIPHBIM
crpoerreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJIbI
MexaHn4yecKkoe JIBHKEHHUE.
PaBHOMEpHOE 1 HEpaBHOMEpPHOE
JIBHDKEHHUE

Cxkopocts. Equnuiist ckopoct
Pacyer nytu u Bpemenu
TIBYDKEHHUS

Wuepuns. 3akoH nHEPIUH.
BsaumojeiicTBue Tea Kak
MpUYMHA U3MEHEHHS CKOPOCTH
TIBMDKEHUS TN

IInotHOCTH BemecTBa. Pacuer

https://m.edsoo.ru/F5PU40LYR

https://m.edsoo.ru/HQ31SN1F3

https://m.eds00.ru/FT87UNTLS

https://m.eds00.ru/STRDWACXM

https://m.edsoo.ru/AWM1DBI148

https://m.edsoo.ru/3W6CCIHB1

https://m.eds00.ru/29GPTJAKL

https://m.edsoo.ru/PVHMNWAUA

https://m.edso00.ru/KX55101BX

https://m.eds00.ru/0S71X3DPS



https://m.edsoo.ru/F5PU4OLYR
https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/KX5510IBX
https://m.edsoo.ru/0S71X3DPS
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26

MacChl ¥ 00beMa Tella o €ro
IJIOTHOCTH

Jlaboparopnas pabora
«Ornpefienenue MmIOTHOCTH
TBEPAOTO TeNa»

Pemenue 3aga4 no teme
"ITnotHOCTH BemecTBa"

Cuita KaK XapaKkTepHUCTHKa
B3anmozercTeus e, Cua
ynpyrocty. 3akoH I'yka
Jlaboparopnas pabora
«3y4eHue 3aBUCUMOCTH
pacTshkeHus (nedopmarun)
HPYKUHBI OT MPUIIOKEHHOH
CHIIBI»

SBnenue tarorenus. Cuna
TSDKECTH

CBsi3p MEXKIY CHUJION TSDKECTH U

Maccoii Tena. Bec tena.

Pemenue 3amau no reme "Cuiia

TsDKecTH"

Cuna TXeCTH Ha APYTux
mnaHeTax. Ou3nveckue
XapaKTEPUCTUKH IJIAHET

N3mepenue cuin. funamomerp

Bec Ttena. HeBecomocth

CrnoxeHue AByX CHII,
HaIPaBJICHHBIX IO OJJHOMN

https://m.edso00.ru/lOH22PX7CX

https://m.edso0.ru/50DYVYG49

https://m.edso0.ru/NV56FY1G2

https://m.edso0.ru/PXXW6DHXE

https://m.edso0.ru/OCWJIXFNQE

https://m.edso0.ru/8PZHPV1YJ

https://m.edsoo.ru/IM2DOKYLI

https://m.edso00.ru/IT1IZGKCKH
https://m.edsoo.ru/UA01SQ8RE

https://m.edsoo.ru/L6SNUZVZ8



https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/L6SNUZVZ8
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npsimoil. PaBHonelicTByIOIIas
cuI

Pemrenue 3amad mo teme
"PaBHozelicTBYIOIIAs CHT"
TpeHue cKONbKEHUS U TPCHHE
nokod. Tperue B mpupose u
TEXHUKE

JlaboparopHnas pabora
«3y4eHne 3aBUCIMOCTH CHITBI
TPEHUS CKOJIBKECHUS OT CHIIBI
JTaBJICHUS M XapakTepa
COTIPHKACAIOIIUXCS
TIOBEPXHOCTEW»

Pemenue 3agau Ha onpenenenue
PaBHOJCHCTBYIOIIEH CHUIIBI
Pemenue 3agau no remam: «Bec
tenay, «['papuueckoe
n3o0paxkeHue cuim», «Cuibl»,
«PaBHOAEHCTBYOIIAS CUII»

KonTponbeHas paboTa o Temam:
«MexaHHYeCcKOe IBIDKCHHUEY,
«Macca, III0THOCTBY, «Bec
Tenay, «[ paduueckoe
n3o0paxeHue cuim», «Cuib»

JHasienue. CriocoOb!
YMEHbBILICHHUS U YBEINYCHHS
JTABJICHUS

JlaBnenue rasza. 3aBUCUMOCTb

https://m.edsoo.ru/MKPXDZNX5

https://m.edsoo.ru/TAIEOSMMH

https://m.edsoo.ru/TAQP4B30A

https://m.eds00.ru/5YY23XXSD

https://m.eds00.ru/T9V639RZF

https://m.edsoo.ru/PARO8WE4D

https://m.edso0.ru/25TVM1FDL

https://m.eds00.ru/544Y MX9WR



https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/P4RO8WE4D
https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/544YMX9WR
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42

43

44

45

IaBlICHUs ra3a oT 00béMa,
TEeMIIepaTypbl

Ilepenava naBneHus TBEPABIMU
TeJlaMH, )KHIKOCTSAMHU U Ta3aMH.
3akoH [Tackans

JlaBneHue B )KHIKOCTH U Tase,
BBI3BAHHOE JICHCTBUEM CHIIBI
TSDKECTH

Pemenue 3aga4 o teme
«JlaBreHre B )KUIKOCTH U Ta3e.
3akoH ITackans»
Coo0luiatonuecst Cocyabl
T'unpasnuyeckuii npecc
Maunometpsl. [TopineBoit
JKMJIKOCTHBIN HAcOC
Atmocdepa 3emnn. IIpudunbt
CYILLECTBOBAHHSA BO3AYLIHOH
0005104KK 3emii. 3aBUCUMOCTb
aTMOC()EpHOro JaBJICHHUS OT
BBICOTHI HaJl yPOBHEM MOPsI
Bec Bozayxa. AtmocdepHoe
JlaBIeHHE

HW3mepenne aTMochepHOro
nasnenus. OneiT Toppudenau
3aBuCHUMOCTb aTMOC(EpPHOTO
JIaBJIEHHS OT BBICOTHI HAJT
YPOBHEM MOpS

Bapomerp-anepoun.

https://m.edso00.ru/CG5P08NWO

https://m.edso0.ru/K7T1219UC

https://m.edsoo.ru/UHHC5RB6W

https://m.edsoo.ru/7THDBMDHR2

https://m.edso0.ru/67X2LF396

https://m.edso0.ru/5G846G718

https://m.edso0.ru/DRQ6ZPW1M

https://m.edsoo.ru/PYRNEDISY

https://m.edso0.ru/2183TIPD4

https://m.edsoo.ru/YWIFWMZI1J

https://m.edsoo.ru/WBNXTP7GR



https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/DRQ6ZPW1M
https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/WBNXTP7GR
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53

ATMocdepHoe 1aBieHne Ha
Pa3IMYHBIX BBICOTAX

Peruenue 3anau no reme
"At™ocepHoe naBieHue"
JleiicTBrE )XUAKOCTH U Ta3a Ha
MOTPYKEHHOE B HUX TEJIO.
ApxumenoBa cuia
JlaboparopHnas pabora
«OrmpeneneHne BHITATKABAIOLIEH
CHWJIBI, ICVCTBYIOIIEH Ha Telo,
MOTPYKEHHOE B )KUAKOCTH)»
Jlaboparopnas pabora 1o Teme
«HccnenoBanme 3aBUCUMOCTH
Beca Tena B BOJE OT 00bEMa
MOTPYKEHHOH B )KUAKOCTh YaCTH
Tena

IInaBanue Ten

JlaboparopHnas pabora
"KoncrpynpoBanue apeomerpa
WJIM KOHCTPYMPOBAHHUE JIOJKH U
omnpeneneHue eé
Tpy30MoaBEMHOCTH"

Pemenue 3amad mo Temam:
«[InaBanue cymoB.
BoznyxomnaBanuey, «JlaBieHue
TBEPIbIX T, )KUAKOCTEH U
ra3oB»

Mexanudeckas paboTa

https://m.edsoo.ru/YWVWL5TAL

https://m.edsoo.ru/SMG9FR466

https://m.edso0.ru/7U401DLK2

https://m.edso0.ru/0UOBGKKSW

https://m.edsoo.ru/UMAE9Q10Y

https://m.edsoo.ru/BGOVBS63P

https://m.edso0.ru/R7VHLAG0Q

https://m.eds00.ru/1YIR6J7L5



https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/BG0VBS63P
https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/1YIR6J7L5
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61

Mouunocts. Equnuisl
MOIIIHOCTH
Ypoxk-uccnenosanue "Pacuér
MOIIHOCTH, Pa3BUBaEMOH MPH
noabEMe 110 jgectHule"
IIpocTbie MexaHu3MBbI. Poruar.
PaBHOBecuHe cui Ha peryare

KonTponsHas pabora o reme
«JlaBneHue TBEpABIX TeII,
SKMIKOCTEN U ra3oBy /
Bceepoccniickas nposepounas
pabota

Pesepeusrii ypok. PaboTta ¢
TEKCTaMH 1o TeMe «/laBnenune
TBEPABIX TEJ, KUAKOCTEH U
razos» / Beepoccuiickas
npoBepoyHas paboTa

Pbruaru B TexHuke, ObITY U
npupoge. Jlabopatopras padora
«MccnenoBanue ycioBuit
PaBHOBECHS pPbIYara

Pemenne 3agad o teme
«YCIIOBHS paBHOBECHS pbIuaray

Koa¢ppunmenr noneznoro
JeHCTBHUS MEXaHU3Ma.
JlaboparopHas pabota
«M3mepenue KII/I naxionHoi
TIOCKOCTH

0.5

0.5

https://m.edso0.ru/4UUXIHR1X

https://m.edso0.ru/GDB065558

https://m.edso0.ru/8YRUOUGS2

https://m.edso0.ru/DWLOWQXQZ

https://m.edsoo.ru/RFCSYB9F8

https://m.edso0.ru/KR7VOIXUT

https://m.edsoo.ru/6 AXDHFS8N

https://m.edsoo.ru/4AYEYZDMW



https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/RFCSYB9F8
https://m.edsoo.ru/KR7V0IXUT
https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/4AYEYZDMW

62 Pemtenue 3ama4 mo reMe 1
"Pabora, momHoCcTh, KIT/T"

MexaHHYeCKas SHEPTHSL.
63 Kunernueckas v OTEHIMAIbHAsS 1
SHEprHst

64 3aKOH COXpaHEHUs

MEXaHHYECKOW YHEPIHU
YPOK-3KCIIEpUMEHT IO TEME
"OKcnepruMeHTaNnbHOe
OTIpe/ICTICHUE U3MCHEHHS

65 KUHETHYECKON U 1
MOTSHUUAIBHOW YHEPTHUHU NIPU
CKaTbIBAHUH TeJIa [0 HAKJIOHHOH
1ockocTH"

66 KonTponeHas pabota mo reme
«PaboTa 1 MOLIHOCTB. DHEPruUs»

Pezepsublii ypok. Pabora ¢
67 TEKCTaMH 110 TEME 1
"MexaHu4eckoe qBHKeHUE"
PesepBHbIii ypok. Pabota ¢
68 TeKcTamu 1o Teme "PadoTa. 1
MorHocTs. DHEprus"
OBUIEE KOJIMYECTBO YACOB I10

IMPOI'PAMME 68

12

https://m.edsoo.ru/VF5XBQLVS

https://m.edso00.ru/3HQE7HOYK

https://m.edso0.ru/46Y22ZPME

https://m.edso0.ru/SM7E7YTZC

https://m.edsoo.ru/AECZ9T7EC

https://m.edso0.ru/MJIPGGSA3

https://m.eds00.ru/XT2SMNZYM



https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/AECZ9T7EC
https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/XT2SMNZYM

8 KJIACC

Ne

i Tema ypoka

OCHOBHBIE TTOJIOKCHUS
MOJIEKYISIPHO-KHHETHIECKOI
TEOPHHU U UX OIBITHBIC
MOJTBEPIKACHHUS

Macca u pa3mep aTOMOB U
MOJICKYJI

Monenu TBEPAOro, JKUAKOTO 1
ra3zoo0pa3HOro COCTOSIHUM
BellleCTBa

OOBsiCHEHHE CBOMCTB TBEPAOTO,
JKHJIKOTO ¥ Ira3000pa3Horo
COCTOSIHMH BelLecTBa Ha OCHOBE
MOJI0KEHUH MOJIEKYJISIPHO-
KHHETUYECKOH Teopun
Kpucramnmmueckue u amophHbie
Tena

CMauuBaHUE U KalWULIPHOCTb.
IToBepXHOCTHOE HaTsKEHUE
TemnoBoe paciinpeHue u
cKaTHe

Temneparypa. CBsi3b
TEMIIEPaTyphl CO CKOPOCThIO
TEIIOBOTO JIBUKEHHS YaCTHUI]

KoJsinyecTBO 4acoB

Bcero

KoHnTpoabHbIe
padoThI

I[IpakTuyeckue
padoThI

JlaTa
H3y4YeHust

JJIeKTPpOHHBbIE NN(POBHIE
o0pa3oBaTesIbHbIE PecypChl

https://m.edso0.ru/10BIEJBGQ

https://m.edsoo0.ru/OMIN4E3EH

https://m.edsoo.ru/HVW3WMRAS5

https://m.edso0.ru/DJYTZQH83

https://m.eds00.ru/8G73PVM40

https://m.eds00.ru/7XZHOXTSK

https://m.edso0.ru/I3N3OKS8L

https://m.edso0.ru/5XSV6F15B



https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/I3N3OKS8L
https://m.edsoo.ru/5XSV6F15B
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18

Buyrpennss sneprus. CriocoObl
H3MEHEHHS BHYTPEHHEH SHEpIUu
Bunsl Tennonepenaun
Ypok-koHpepeHIus
"ITpakTHuecKoe UCTIOIb30BAaHUE
TEIIOBBIX CBOICTB BELIECTB
MAaTepHaJIOB B [ETIX
sHeprocoepexeHus"
KoanuecTBo TennoTel. Y aeabpHas
TEIIOEMKOCTh

YpaBHeHue TernioBoro OanaHca.
Tennoo6MeH U TeroBoe
paBHOBecCHe

JlaboparopHas pabota
"HUccnenoBanue siBICHUS
TEII000MeHa IIPH CMELIMBAHUH
XOJIOZHOH U ropsiueit Bojbl"
Pacuer komudecTBa TEIUIOTHI,
HEOOXO0MMOT0 JUIS HarpeBaHUs
TeJa U BIAEISIEMOr0 UM TIPH
OXJIAKICHUN

Jlaboparopnas pabora
"OmnpeneneHne yaenpHON
TEIUIOEMKOCTH BerecTBa"
DHeprus TOIMBa. Y AenbHast
TEIUIOTa CrOPaHuUs

IInaBnenue u OTBEPACBAHUC
KPUCTAIIMYECKUX TEJI.

https://m.edsoo.ru/BBVCIIMH6

https://m.edsoo.ru/WF4J3070P

https://m.edsoo.ru/UU910QFZW

https://m.eds00.ru/88291DDIZ

https://m.edso00.ru/P52QUVQJE

https://m.edsoo.ru/FR2NEN5GV

https://m.edsoo.ru/JBMRAIAPW

https://m.edso0.ru/40IT1ZJAH

https://m.edso00.ru/683AIXYW8

https://m.edsoo.ru/JHESA1PJF



https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/J8MRA1APW
https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/JHE5A1PJF
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YHeJleaﬂ TCIJIOTA IIaBJICHUA

Jlaboparopnas pabora
"OnpeneneHue yaensHON
TEIUIOTHI IUIaBJICHUS JIbaa"
ITapooOpa3oBanue u
koHAeHcanws. Mcmapenne
Kurnienue. Y nenbHas Temiora
napooOpa3oBaHus U
KOH/ICHCAIMH. 3aBUCHMOCTh
TEMIIePaTypbl KUTICHUS OT
aTMOC(EpHOTO JTaBJICHUS
Bnaxzocts Bo3gyxa.
Jlaboparopnas pabora
"OnpeneneHne OTHOCUTENbHOM
BJIXKHOCTH BO3yxa"

Pewenue 3aau Ha onpeneneHue
BJIQXKHOCTH BO3/1yXa
[MpuHIMOB pabOTHI TEIIOBBIX
neuraredeil. [laposas TypOuHa.
JIBuraresb BHYTpEHHETO
CropaHus

KIIJ] TermmoBoro mBUTATEINS.
TeroBble JBUraTENN U 3aIUTA
okpyxatomieil cpesbl

3aKOH COXpaHCHUS U
MpeBpalleHHs YJHEPTHU B
TEIUIOBBIX MPOLIECCax

ITonroroBka k KOHTpOJ’ILHOﬁ

https://m.edso0.ru/LCQXVHGHD

https://m.eds00.ru/CQG4DQKML

https://m.edsoo.ru/Y7HDIM2GZ

https://m.edsoo.ru/7KP37W0J1

https://m.edso0.ru/N4AXJEXGAL

https://m.edso0.ru/6BKWSWY G6

https://m.edsoo.ru/UJA3DRDOH

https://m.edso00.ru/B1KX6RPQ9

https://m.eds00.ru/9AQ53CC7C



https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/6BKWSWYG6
https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/9AQ53CC7C
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32
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35

pabore o Teme "TerioBble
siBiieHus. V3MeHeHne
arperaTHbIX COCTOSTHUN
BemecTsa"

Konrponbshas pabota no reme
"TernoBble SIBJICHUSL.
H3meHneHne arperaTHbIX
COCTOSIHMI BemecTsa"

Onekrpusaus Ten. J{Ba pona
JJEKTPUUECKUX 3apsi/10B
Ypok-uccnegoBanue
"DnexTpu3anns Ten HHIYKIuei
Y TIpY CONPUKOCHOBEHHUH"
BsaumogeiicTBue 3apsKeHHBIX
tein. 3akoH Kynona

OneKkTpudecKoe moJe.
Hanpsxennocts
anekTpuueckoro nois. [Ipunnun
CYNEPIO3ULMHU ITEKTPUYECKUX
nosuei

Hocutenn snexTpudeckux
3apsA/10B. DJIeMEHTapHBbIi 3apsi].
CtpoeHue aToMa

ITpoBOAHUKM M AUDIECKTPHKH.
3aKOH COXpaHEHUs
2JIEKTPUYECKOT0 3apsja
Pemenne 3anau Ha npUMeHeHHE
CBOMCTB JIEKTPHUYECKUX 3aPsT0B

https://m.eds00.ru/0X03133KU

https://m.edso00.ru/9E8SKDQMD

https://m.edsoo.ru/JALQFK67J

https://m.edso00.ru/L1JCQZZS9

https://m.eds00.ru/N79CZGZ1J

https://m.edsoo.ru/AFOIKADMV

https://m.edsoo.ru/U8JR991PB

https://m.edso0.ru/SXWWOSWJ5



https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/N79CZGZ1J
https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/SXWWOSWJ5
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DJEeKTPUYECKUil TOK, YCIOBUS
€ro CyIIecTBOBaHUsA. MIcTOUHUKHI
3JEKTPUIECKOTO TOKa

JleficTBHS AIIEKTPUUYECKOrO TOKA
Ypok-uccnenonanue "/leiictBue
3JIEKTPUUECKOTO MOJIS Ha
MPOBOAHUKH U TUAIEKTPUKH"

DIEKTpUYeCKUid TOK B METaJUIaxX,
JKUJIKOCTSIX M Ta3ax
DrekTpuyeckas Lenb U e
COCTaBHbBIE YaCTH

Cuuna Toka. JlaboparopHast
pabota "M3mepenne u
peryjiupoBaHue CHIIbI TOKa"
OJEeKTpUYEeCKOe HalpsKEHHE.
Bonst™mertp. JTabopaTopHas
pabota "M3mepenue u
perynupoBaHue HanpsHKeHns "
ConpoTHBIIEHUE TPOBOAHUKA.
Y aenpHOE CONPOTHBIICHHE
BEI[ECTBA

JlaGoparopnas pabora
"3aBUCHMOCTb NIEKTPUUECKOTO
COIPOTUBIIEHHS IIPOBOJTHUKA OT
€T0 JUIUHBI, IIONIAN
HOINEPEYHOTO CEYeHUS U
Mmarepuana"

3aBUCUMOCTD CHJIBI TOKA OT

0.5

0.5

https://m.edso00.ru/ISIMP3J3M

https://m.eds00.ru/Q8WUTCKVT

https://m.edsoo.ru/ZHMKZM4JU

https://m.edso00.ru/E4COOQYPF

https://m.edso0.ru/ROW7KUDDO

https://m.edso0.ru/9LHH7UNJI

https://m.edso0.ru/X7P0JOFGH

https://m.edsoo.ru/E8UQ05PC4G

https://m.eds00.ru/4JDABGZNX

https://m.edsoo.ru/VEZPE7Q8Q



https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/9LHH7UNJI
https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/VEZPE7Q8Q

46

47

48

49

50

51

52

HanpspkeHus. 3akon Oma st
y4acTKa Iernu

Jlaboparopnas pabora
"HUccnegoBaHue 3aBUCUMOCTH
CHJIBI TOKQ, HIYLIETO Yepe3
PE3UCTOP, OT CONPOTHUBICHUS
pe3ucTOpa ¥ HANPSDKEHHUS Ha
pesucrope”
[MocnenoBatensHOE U
napaiebHOE COCIMHECHUS
MPOBOJHUKOB

Jlaboparopnas pabora
"[IpoBepka mpaBuiia CIOKECHHUS
HaNpsHKCHUN TIpU

IIO0CJICI0BATCIIBHOM COCIMHCHU U

JIBYX pe3ucTopoB”
JlaGoparopHnas pabota
"[IpoBepka mpaBwiia JUIst CUITBI
TOKa IIPY MTapajIeTbHOM
COEIMHEHUH PE3UCTOPOB"

Pemienue 3a1a4 Ha NpUMEHEHUE

3akoHa Oma JJIA pas3siinaHOIro
COCAUHCHUSA IIPOBOAHHUKOB

PaGora 1 MOIIIHOCTH
3NEKTPUUECKOr0 TOKA. 3aKOH
Jxoynsa-Jlenua
Jlaboparopnas pabora
"Onpenenenue padboTsl U
MOIIHOCTH 3JICKTPHYECKOTO

https://m.eds00.ru/X5THIN3RM

https://m.edso00.ru/HJ99Q3493

https://m.edso00.ru/VQ3VYPOT8

https://m.edsoo.ru/DPAXG8PZ]

https://m.edso00.ru/19ZEFKZZ4

https://m.edsoo.ru/40AIXYN3H

https://m.edsoo.ru/VR92V8JHA



https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/VQ3VYPOT8
https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/VR92V8JHA

53

54

55

56

57

58

59

ToKa"

OJeKTpUYecKue Henu U
MOTPEOUTENH AIIEKTPUUECKOM
sHepruu B ObiTy. KopoTtkoe
3aMbIKaHUE

[TocTosiHHBIE MAarHUTBI, UX
B3aMMO/ICHCTBHE
Ypok-uccnenonanue "M3yuenne
T10JIeil MOCTOSTHHBIX MarHUTOB"
MarnuTHoOe nose. MarautHoe
nojie 3eMJIU U ero 3HaueHue Jyis
JKU3HU Ha 3emiie

[ToxroroBka K KOHTPOJIEHOU
pabore o Teme
"DeKTpudecKue 3apsbl.
3apsbKeHHbIE Tella U UX
B3auMoaericTBus. IlocTOSTHHBIN
EKTPUUECKUH TOK"
KonTponsHas pabota o Teme
"DNeKTpUYECKHE 3apsiIbl.
3apspKeHHBIE Tella U UX
B3auMoieiicTBus. [1ocTOSHHBINH
NIEKTPUUECKHUNA TOK" /
Bceepoccuiickas npoBepoydHas
pabora

PesepBHblil ypok. PaboTa ¢
Tekctamu 1o Teme "llocTosHHBIH
JNEKTpUIeCKuil TOK" /
Bcepoccuiickas mpoBepoydHas

https://m.edso0.ru/1L3KZ2XLM

https://m.edsoo.ru/KL1ZHIKQF

https://m.eds00.ru/1GL7RJQOR

https://m.eds00.ru/R3XXJCRVK

https://m.edso0.ru/RTA1IB1C5

https://m.edso00.ru/ZISSW4Z7W

https://m.edsoo.ru/EQRLKPT1U



https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1GL7RJQOR
https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/EQRLKPT1U

60

61

62

63

64

65

pabora

OmnsiT Opcrena. MarautHoe
TOJIE NIEKTPUIECKOTO TOKa
MarHuTHOE T0Jie KaTyLIKK C
TOKOM

[TpumeHeHne 31eKTPOMarHuToOB
B TexHuke. JlabopaTopHas
pabora "M3yuenue neictBust

MAar"HuTHOI'O o1 Ha IPOBOJAHUK

¢ TOKOM"

3HeKTpOZ[BI/II‘aTCJII> TIOCTOSTHHOT'O

ToKa. Mcnonb3oBanue
3JIeKTpoIBUraTeneii B
TEXHUUYECKHUX YCTPOHUCTBAX U Ha
Tparcnopte. JlabopaTopHas
pabora "KoHcTpyrpoBaHue u
u3y4yeHue paboThl
aJIeKTpoaBUraress”

OnbiTel Papanes. 3aKoH
3JIEKTPOMArHUTHOW MHIYKIIHH.
[IpaBwuno Jlenma
Dnekrporereparop. CrocoOb
MOTY4eHUs IEKTPHUUECKOH
SHEPTruu. DNEKTPOCTAHIUH HA
BO300HOBIISIEMBIX HCTOUHHKAX
JSHEPTUU

[ToaroroBka K KOHTPOJIBHON
pabore o Teme
"DIeKTpUYECKUE U MAaTHUTHBIC

0.5

https://m.edso0.ru/PC1IDMV4I1D

https://m.edsoo.ru/KG8XDIUWD

https://m.edso00.ru/7VYQQDMFEN

https://m.edsoo.ru/Y SDW34FV0

https://m.edsoo0.ru/LM1C70D7A

https://m.edsoo.ru/GFS9PNC8B



https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/KG8XDIUWD
https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/GFS9PNC8B

66

67

68

OBIIEE KOJIMYECTBO YACOB I10

sIBJICHHS"

KonTponrsHas pabora o teme
"DeKTpuYecKUue U MarHUTHBIE 1
sIBIICHUS"

Pesepausrii ypok. Pabora ¢

TekcTtamu 1o Teme "TeroBeie 1
SIBJIICHUS "

PesepsHEIit ypok. Pabora ¢
TEKCTaMH 10 TeMe "MarHuTHbIC 1
sBieHus"

68

IMPOI'PAMME

14.5

https://m.edsoo.ru/APBXXTADS

https://m.edso0.ru/4B8GKYQ1X

https://m.edso0.ru/IBHXLLTXX



https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/4B8GKYQ1X
https://m.edsoo.ru/I8HXLLTXX

9 KJIACC

KoanyecTBo yacoB
Ne Jara JJIeKTpPOHHBbIE M (POBHIE

Tema ypoxa Kontpoabnbsie IIpakTHueckue
n/n Bcero H3ydyeHHs1  00pa3oBaTeJbHbIE Pecypehbl

padoThI padoThI

M .
CXAHMHICCKOC ABHMCHHC 1 https://m.edsoo.ru/UP3188VCD

MarepuanbpHas TOUKa

Cucrema oTcuera.
OTHOCHUTENBHOCTD 1 https://m.edsoo.ru/UWFLOQ33T
MEXaHUYECKOT'O JIBUKEHUS

PaBHOMEpHOE npsAMOIMHENHOE
JBHKEHUE

1 https://m.edso0.ru/E65RWOZK0

HepaBHomepHoe npsiMosinHeHOe
nerokenne. CpeaHss u 1 https://m.edso0.ru/L043PYTGB
MIHOBEHHAsl CKOPOCTh

[IpsimonuHeiinoe
PaBHOYCKOPEHHOE IBUIKEHUE. 1 https://m.edsoo.ru/8KUYWCHBO

Yckopenue

CKOpOCTh NIPSMOJIMHEHHOTO

PaBHOYCKOPEHHOT'O JIBUKECHUS. 1 https://m.edsoo.ru/HXCDF3ZC8
I'paduk ckopoctu

JlaGoparopnas pabora

"OnpeneneHue yCKOpeHus Tena

IIPY PaBHOYCKOPEHHOM 1 1 https://m.edsoo.ru/IKKINJFO8
JBVKEHHH 110 HAKJIOHHOM

iockoctu"

Coboanoe nageHue tei. OnbIThl

1 https://m.edsoo.ru/NMQA4GGEOQ
Tanunes



https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/1KKINJFO8
https://m.edsoo.ru/NMQA4GGE0

10

11

12

13

14

15

16

17

18

19

20

21

PaBHOMEpHOE IBUXKEHME IO
okpyxHoctu. Ilepron u gactora
obpamieHus. JluneitHas u yrioosas
CKOPOCTH

LentpocrpemurensHoe
yCKOpeHHe

IlepBsiit 3akoH HeroToHa. Bektop
CHUJIBI

Bropoit 3akon HeroToHa.
PaBHOzelicTBYIOIAsA crta
Tperuii 3axon HeroToHAa.
Cyrneprio3uuust cui

Peurenue 3aa4 Ha TpUMEHEHUE
3akoHOoB HeloToHa

Cuna ynpyroctu. 3akon ['yka
Pemenue 3amau no reme «Cuiia
YIIPYTOCTH

Jlaboparopnas pabora
«Omnpenenenye )KeCTKOCTH
MIPY>KUHBDY

Cuia TpeHus

Pemenne 3agau mo reme «Cuia
TPEHUS»

JlaGoparopHas pabota
"Onpenenenne KodpuieHTa
TPEHHSI CKOJIbKCHUS"

Pemrenue 3amau mo reme "3aKOHBI
Herorona. Cuna ynpyroctu. Cuia

https://m.edsoo.ru/PVRBIDTTH

https://m.edsoo0.ru/O5LFGWFZY

https://m.edso00.ru/T4ADTURL3K

https://m.edsoo0.ru/5A28NGVEV

https://m.edsoo.ru/XPFYG64RM

https://m.edso0.ru/GEM2S4HK9

https://m.edsoo.ru/BHBXXRIJQ

https://m.edsoo.ru/[HML1AMN12

https://m.edsoo.ru/T4PAJAFV1

https://m.edsoo.ru/B4AWPRAS8I7

https://m.edsoo0.ru/PJDH2DCIT

https://m.edsoo.ru/C56RD8K X8

https://m.edsoo.ru/VT3T38KBU



https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/C56RD8KX8
https://m.edsoo.ru/VT3T38KBU

22

23

24

25

26

27

28

29

TpeHus"

Cuuia TSKECTU U 3aKOH
BCEMHPHOTO TATOTECHUSL.
YckopeHue cBOOOIHOTO MafeHUs
VYpoxk-koupepenms "JIBmxenHne
TeJI BOKPYT TPaBUTALIOHHOTO
nenTpa (ConmHedHas cHCTeMa).
lanakruku"

Pemenue 3amau mo teme "Cuna
TSDKECTH U 3aKOH BCEMHUPHOTO
TATOTEHUS"

ITepBast KocMHUYeCKas CKOPOCTb.
HeBecoMocTs 1 neperpysku

PaBHOBecue MaTepPIaJ'[BHOIT

TOUYKHU. AGCOIIOTHO TBEPIOE TEIIO.

PaBHoOBecue TBEpAOrO TENA C
3aKperIEHHON 0ChIO BpalLleHuUs!.
MowmenT cunsl. LleHTp TsbkecTn

PaBHOBecHe MaTtepuanbHONH

TO4KH. AGCOIIIOTHO TBEPIOE TEJIO.

PaBHOBecue TBEpIOrO TENA C
3aKperIEHHON 0ChIO BpallleHHUSI.
MowmenT cuisl. LlenTp TsxecTn
Pemenue 3aau no reme
"Mowment cunsl. LlenTp Tsoxect"
[ToaroroBka K KOHTPOJIHON
pabote o Teme "MexaHnuueckoe
nBIKeHue. Bzaumoneiicteue Ten"

https://m.edso0.ru/MEETXGF6Q

https://m.edso0.ru/BLGGQ9259

https://m.edsoo0.ru/\V02GV8YAT

https://m.eds00.ru/563XRG6ED

https://m.edsoo.ru/AONEMB459

https://m.edsoo.ru/GAMQWA4SLS

https://m.eds00.ru/0QJSN205C

https://m.edso00.ru/8D7SUVX5J



https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/GAMQW4SLS
https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/8D7SUVX5J

30

31

32

33

34

35

36

37

38

39

40

KonrposnbHas pabota no teme
"MexaHN4eCKOoe JBMKCHHUE.
Bzaumoneiicteue ten"

Nmnynsce tena. IMITynsc cuibl.
3aKOH COXpaHEeHUs UMILYJIbCa.
VYpyroe u Heynpyroe
B3aUMOJEHCTBUE

Pemrenue 3amau mo reme "3akoH
COXpaHeHUs! umIybca'
VYpoxk-koHpepenmus "PeakTuBHOE
JBIKEHUE B IPUPOJIE U TEXHUKE"
Mexanuueckas paboTa u
MOIIIHOCTh

Pabota cuibl TSXKECTH, CUIIb
YIPYTOCTH U CHJIBI TPEHUS
JlaGoparopnas pabora
«Ormpenenenne padbOTHI CHIIBI
TPEHHs IIpU PABHOMEPHOM
JBIKEHUH TeJa 110
FOPU30HTAJIbHON TOBEPXHOCTH
CBs13b SHEPTUH U PaOOTHL.
[ToTenumanpHas 3Heprus
Kuneruyeckas sneprus. Teopema
0 KHHETUYEeCKOH 3Hepruu

3aKOH COXpaHEHUs] SHEPTUU B
MEXaHHKe

JlaGoparopnas pabora
«M3yueHne 3akoHa COXpaHEHHUs

https://m.eds00.ru/J1BOUJ2YG

https://m.edso0.ru/7PI5SBWQD2

https://m.edso0.ru/LQO6EH8F9

https://m.edsoo.ru/3UH32H4RL

https://m.edsoo.ru/FCOHVOY XP

https://m.edsoo.ru/Y4H20MDHI

https://m.edsoo.ru/609HFE1P8

https://m.edsoo.ru/ZIFB7L5EF

https://m.edsoo.ru/WKXL7NXVR

https://m.edsoo.ru/FMM2S69EB

https://m.edso0.ru/0TVK8KJIXB



https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/609HFE1P8
https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/0TVK8KJXB

M

42

43

44

45

46

47

48

49

SHEPTHN»

KosebarensHoe IBHIKCHHE U €TI0
XapaKTePUCTUKH

3aryxaromume KoineOaHus.
BeiHyK/IeHHBIE KOJICOaHusI.
Pe3onanc

MaremaTHueCcKUil ¥ IPYKUHHBIH
MasITHUKHI

Ypok-uccnenoBanue
«3aBHCUMOCTD TepHoIa
KOJIeOaHH# OT KECTKOCTHU
MIPY>KUHBI U MacChl I'py3a»
[IpeBparieHue sHepruu npu
MEXaHUYECKUX KOJCOaHHIX
JlaGoparopnas pabora
«Ormpenienenne 9acToTsl U
nepuoja KojaeOanuil mpyKUHHOTO
MasITHHKA

JlaGoparopnas pabora
«IIpoBepka HE3aBUCUMOCTHU
nepuoja Konebanuii rpysa,
MMOJIBEIIICHHOTO K HUTH, OT MaCChI
rpy3a»

Mexanunueckue BoiaHbl. CBOMCTBA
MEXaHUYECKHUX BOJIH.
[IpononbHbIEe U MONEpPEYHbIE
BOJTHBI

Ypok-koHpepeHms

https://m.edsoo.ru/3EQ3BHBZ3

https://m.edsoo.ru/I3ZKD2M12

https://m.edsoo0.ru/O71PZDM11

https://m.edsoo.ru/BACA6RAKS

https://m.edsoo.ru/RPN7BU655

https://m.edsoo.ru/FV1Y2NUGC

https://m.edsoo0.ru/6YGEHWSDT

https://m.edso0.ru/QHBQ3U5XV

https://m.edsoo.ru/6PNOHXSJA



https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/FV1Y2NUGC
https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/QHBQ3U5XV
https://m.edsoo.ru/6PN0HXSJA
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54

55

56

57

58

"MexaHn4YeCKUe BOJIHEI B
TBEpIOM Tene. CellcMuueckue
BOJIHBI"

3Byk. Pacnipoctpanenue u
OTpaXeHHUE 3BYKa
Vpok-uccienoBanue
"HabmroieHuie 3aBHCHMOCTH
BBICOTHI 3ByKa OT 4acTOTHI"

I'poMKOCTB 3ByKa U BBICOTA TOHA.

AKycTHUECKHI pe30HaHC

Ypox-koHdpepenuus "YibTpa3Byk

U UH(QPa3BYK B IPUPOJIE U
TexHHUKe"

IToaroroBka K KOHTPOJIBHOM
pabore 1o Teme "3aKoHBbI
coxpaHeHus. MexaHuyeckue
KoJsieO6aHust U BOJIHBI"
KonrponbHas paboTta no teme
"3aKOHBI COXpaHEHUSI.
MexaHudeckue KoneGaHus 1
BOJIHBI"

DNIeKTPOMarHUTHOE TI0JIE.
DIEKTPOMArHUTHBIC BOJIHBI
CBoiicTBa ANIEKTPOMarHUTHBIX
BOJTH

VYpox-koupepenuus "lkana
9JIEKTPOMATrHUTHBIX BOJIH.
Hcnonw3oBanue

https://m.edsoo.ru/NTZLRXDB5

https://m.edsoo.ru/SRPRGGZV8

https://m.edso0.ru/AOY3HSN3G

https://m.edsoo.ru/AU3Z0S07U

https://m.edsoo.ru/7YAJAV57M

https://m.edsoo.ru/Z\VD7Z44VH

https://m.edso00.ru/KAKC7HSCG

https://m.edsoo.ru/7E1J2VY03



https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/AU3Z0S07U
https://m.edsoo.ru/7YAJAV57M
https://m.edsoo.ru/ZVD7Z44VH
https://m.edsoo.ru/KAKC7HSCG
https://m.edsoo.ru/7E1J2VY03
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60

61

62

63

64

65

66

3neKTpomar HUTHBIX BOJIH JJIs
COTOBOM CBsI3H"

VYpok-uccnenosanue "M3yueHue

CBOWCTB DJIEKTPOMArHUTHBIX BOJIH

C OMOIIIBIO MOOMIIBHOTO
Tenedona"

Pemenne 3aga4 Ha onpeneneHne
YaCTOTBI M JUTHHBI
3NIEKTPOMArHUTHON BOJHBI
OJeKTpOMarHuTHas IPUpoAa
cBera. CKOpOCTH CBETa.
BounHOBBIE CBOMCTBA CBETA

Wcrounuku ceera.
[Ipamonuneiinoe
pacrpocTpaHeHHUe CBETa.
3armenus Conaua u JIyHst
3aKOH OTpaKEHUS CBETA.
3epkana. Pemenue 3aga4 Ha
MIPUMEHEHHE 3aKOHA OTPAKEHUS
cBera

[Ipenomnenue cBera. 3akoH
MIPEJIOMIICHUS CBETa

[TosHOE BHYTpEHHEE OTpaKEeHHE
cBeta. Mcrnonp30BaHue MOJHOTO
BHYTPEHHEI'0 OTPayKCHHS B
ONTHYECKHX CBETOBOAAX
JlaGoparopHas paborta
"HccnenoBaHue 3aBUCUMOCTH

https://m.edsoo.ru/SHN7BSEB4

https://m.edso00.ru/WIGCO6QSN

https://m.edso0.ru/ZFGOBMGFX

https://m.edsoo.ru/NLIADWAXN

https://m.edsoo.ru/QONUKCDOB

https://m.edsoo.ru/NF1IPZFEV3

https://m.edsoo.ru/FZ7HV6E2W

https://m.eds00.ru/R800IT10S



https://m.edsoo.ru/SHN7BSEB4
https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/ZFG0BMGFX
https://m.edsoo.ru/NLIADWAXN
https://m.edsoo.ru/QONUKCDOB
https://m.edsoo.ru/NF1PZFEV3
https://m.edsoo.ru/FZ7HV6E2W
https://m.edsoo.ru/R80OIT1OS
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69

70

71

72

73

74

75

yriia IpeaoMJICHHs CBETOBOTO
JIy4a OT yIJjia IaJeHus Ha
rpaHuiie "Bo3ayx-crekiao""
VYpok-koHpepeHIus

"M cnoap30BaHue IOJIHOTO
BHYTPEHHEI'O OTPAKCHUSL:
CBETOBO/IbI, OIITHKOBOJIOKOHHAS
CBs3p"

JInnzer. OnTryeckast CUIla JIMH3EI

INoctpoenne n3obpakeHui B
JIMH3aX

JlaGoparopnas pabora
"Onpenenenue GOKyCHOTO
PacCTOSHHS M ONTHYECKON CHIIBI
cobuparomeit JINH3b1"
Ypok-koHpepeHus
"OnTHyecKue JIMH30BbIE
puoopsr”

I'1ma3 kak onTHYecKas cucTeMa.
3penue

Ypok-koupepenmus "JledexTsr
3penus. Kak coxpanuts 3peHue”
Paznoxxenue Oenoro csera B
crektp. OnbiTel HproTOHA.
CroxeHUe CIIEeKTPAIbHBIX
uBeToB. Jlucnepcus cBeTa
JlaGoparopnas pabora "OmnbIThI
IO pa3NoXeHUIo Oeoro ceera B

https://m.edsoo.ru/0L9F63ZRU

https://m.edsoo.ru/Z\V702L97F

https://m.edsoo.ru/MWU2YHLIN

https://m.edso0.ru/3XTVNZNJJ

https://m.edsoo.ru/KKVRKOP3D

https://m.edsoo.ru/KP1ACI9PW

https://m.edsoo.ru/ZKWLQ3CHI

https://m.edsoo.ru/ZPRFN4D5V

https://m.edsoo.ru/E5IBL6TCH
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78
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80
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CIIEKTP U BOCIIPUSATHIO 1IBETA
IIPeIMETOB IIPU UX HAOMIOACHUU
4epe3 [BETOBbIe GHIbTPHI"
Ypox-nipaktikyM "BosHoBbIe
cBOIicTBa cBeTa: JUCIEPCHs,
uHTepdepeHuus U auppaxkuus”
Omnsitsl Pesepdopra n
IUIaHeTapHas MOJelb aToMa
[Toctynatst bopa. Monens atoma
Bopa

Hcmyckanue 1 IOIIOLIEHHUE CBETa
atomoM. KBautsbl. JIuneiiuatoie
CIIEKTPHI

VYpok-nipaktukym "Habmronenue
CIEKTPOB HCIyCKaHus"
PannoakTHBHOCTE U €€ BUIB
CrpoeHue aTOMHOTO si1pa.
Hyxnonnast Mozens

PagmoakTuBHBIE IpEBpaIICHUSI.
W3oTomsl

Pemrenne 3amad mo Teme:
"PagnoakTuBHBIE TIpeBpanicHUs"
Ilepuon nonypacnana
Ypox-koHpepeHuus
"PaanoakTUBHbIE U3ITyYEHUS B
MIPUPOJIE, MEAUILINHE, TEXHUKE"
SlnepHble peakiyy. 3aKOHBI
COXpaHEHUs 3apsI0BOTO U

https://m.edsoo.ru/A1F3HB8Y9

https://m.eds00.ru/P922QVFIV

https://m.edsoo0.ru/OBJPHE0G2

https://m.edsoo.ru/MILRTHPCO

https://m.edsoo.ru/7TNCLNW296

https://m.edso0.ru/22H32JWLM

https://m.edsoo.ru/IRVFSKOFK

https://m.edso00.ru/RA796 TPSP

https://m.edsoo.ru/WX2HQP2S6

https://m.edsoo.ru/WZDJCOES87

https://m.edso0.ru/X1J4002C4

https://m.edsoo.ru/YOQ2XMKO0
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95

MacCCOBOI'O YHCEJI

OHeprus cBs3U aTOMHBIX S€P.
CBsI3b MacChl 1 DHEPIHHU
Pemrenue 3amay mo teme

"SI nepHble peakuu”

Peakuuu cuHTe3a U IeNeHUs
snep. ICTOuHMKH SHEprun
CosHia 1 3B€311
VYpoxk-koHpepenmus "SAnepHas
sHepreTuka. JlefictBus
paluoaKTUBHBIX U3JIyYeHUH Ha
JKUBbIE OPraHU3MBbI"
[ToaroroBka K KOHTPOJIEHON
pabore o Teme
"DIeKTpOMarHuTHOE HOJIe.
OJeKTPOMarHUTHbIE BOJIHBI.
KBanToBble sBiaeHus"
KonrponbHas paboTta no teme
"DIIeKTPOMarHUTHOE TIOJIE.
OJEeKTPOMAarHUTHbIE BOJIHBL.
KBanToBbIe sBICHUS"
[ToBTopenue, 06o0IICHHUE.
JlaGoparopubie paboThI O Kypcy
"B3aumoeiictBue ten"
[ToBTopenue, 06o0LIICHUE.
Pemenue pacyeTHbIX 1
Ka4eCTBEHHBIX 33/1a4 110 TeME
"TemnoBsle mpouecchr”

https://m.edsoo.ru/NSTEUFIO3

https://m.edso0.ru/0D4KHL QAT

https://m.edsoo.ru/RMBFQBND7

https://m.edsoo.ru/QTNWFW90Q

https://m.edsoo.ru/TBOXBI9TUO

https://m.edsoo.ru/5SUTJAFD6U

https://m.edsoo.ru/2GFCLJOJJ

https://m.edsoo.ru/MMJINLZOSQ
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97

98

99

100

101

102

[ToBTopenue, 06o0LIIEHUE.
Pemenue pacyeTHbIX 1
KaueCTBEHHBIX 3a/1a4 10 TeME

"KIIJ TernoBbix ABurareneii”

[ToBTopenue, o6001IEHHE.
Pemenne pacueTHbIX U
KaueCTBEHHBIX 3a/1a4 110 TeMe
"KI1JI anexTpoycTaHOBOK"
[ToBTopenue, o6o01IIEHHE.
JlaGoparopublie paboThI IO Kypcy
"CBeTOBBIC SBJICHUS"
IToBTOpenue, 0606menue. Pabora
C TeKCTaMH 110 TeMe ""3aKOHBI
COXpaHEHUs B MeXaHUKe"
IoBTOpenue, 0606menue. Pabora
¢ Tekctamu 1o TeMe "Koebanust
¥ BOJHBI"

INoBTopenue, o606menue. Pabora
¢ Tekctamu 1o TeMe "CBETOBbIE
SIBJICHHS"

IToBTopenue, 06o0IIeHHEe. PaboTa
¢ Tekctamu 1o TeMe "KBaHTOBas
u sinepHast pu3nka"

OBIIEE KOJIMYECTBO YACOB 110
IMPOI'PAMME

https://m.edsoo.ru/H7THKU30G3

https://m.edsoo.ru/XP2HRNAY4

https://m.edsoo.ru/FK30FNRHX

https://m.eds00.ru/91XS3CXDT

https://m.edso0.ru/L3YKVIINT

https://m.edso0.ru/LG3271SQ6

https://m.edsoo.ru/W7IE16NU8



https://m.edsoo.ru/H7HKU30G3
https://m.edsoo.ru/XP2HRNAY4
https://m.edsoo.ru/FK30FNRHX
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https://m.edsoo.ru/LG327ISQ6
https://m.edsoo.ru/W7IE16NU8




MMPOBEPAEMBIE IPE/IMETHBIE PE3YJBTATBI OCBOEHUSA
OCHOBHOM OBPA3OBATEJBbHOHW NPOI'PAMMbI OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

7 KUIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1.1

1.2

1.3

14

1.5

1.6

1.7

HpOBepﬂeMLIe NpeaAMETHLIC PE3YJIbTAaThl 0OCBOCHUA OCHOBHOM
06p830BaTeJILHOﬁ nmporpaMMbl OCHOBHOTI'O o01ero 06p330B3HI/IH

HCII0JI30BATh U3YYCHHBIC ITIOHATUS

pa3indaTtb SABJICHHUA IO OMHMCAHUIO HUX XApPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIILITOB, ACMOHCTPUPYIOIIUX OAHHOC (1)I/IBI/ILIGCK06 SABJICHHUC

pacrio3HaBaTh IPOSIBICHHE M3YyYEHHbIX (U3MUECKUX SIBICHUH B
OKpY’KaloIleM MHpe, B TOM 4HuCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IPU 3TOM NEPEBOAMTH MPAKTUUYECKYIO 33/1ady B Y4eOHYIO, BBIIEIATDH

CYIIIECTBEHHBIC CBOMCTBA (MMPU3HAKH) (PU3HUECKUX SBIICHUN

ONKCBHIBATh HW3YYEHHBIC CBOWCTBA Tel W (DU3MUYECKUE SIBJICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, IPU ONHCAHUU TNPABUIBHO
TpakToBaTb (U3UYECKUN CMBICI MCIONb3YEMbIX BEIMYUH, HX
0003HaueHMsI U €AUHULBI (PU3MUYECKUX BEIMYUH, HAXOIUTh (HOPMYIIHI,
CBA3BIBAIOLIME JaHHYIO (U3WYECKYI0 BEIMYMHY C JAPYTUMU
BEIMYMHAMH,  CTPOUTh  TpaQUKHd  H3YYEHHBIX  3aBUCHUMOCTEH

(UBHUYECKUX BEITUUYUH

XapaKTCPpHU30BaATb CBOICTBa TCII, (I)I/ISI/I‘IGCKI/Ie SABJICHUS W IIPOLICCCHI,
HCIIOJIB3YysA HW3YYCHHBIC 3aKOHBI, IIpU O3TOM JaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa MW  3allMChiBaTb €0 MAaTCMaTHU4YCCKOC

BBIPAKECHHE

OOBSACHATh (U3UYECKUE SIBICHHUS, IPOLECCHl U CBOWCTBA TEN, B TOM
qyuci€ W B KOHTEKCTE CHUTyallUld IPaKTHKO-OPUEHTHUPOBAHHOIO
XapakTepa: BbIABIATh INPUYUHHO-CIEACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHHe M3 | — 2 JOrmueckux mIaroB ¢ omopoid Ha 1 — 2
M3YyYEHHBIX CBOMCTBA (PM3WYECKHUX SBICHHN, (PU3MUECKUX 3aKOHA HIIH

3aKOHOMCPHOCTH

peuiaTtb paC‘{éTHbIe 3aga4u B 1 -2 ﬂeﬁCTBHH, HCIIOJIb3Ys 3aKOHBI U



1.8

1.9

1.10

1.11

1.12

1.13

1.14

dbopMyITbl, CBS3BIBAIONINE (U3MUECKUE BETUYMHBI: HA OCHOBE aHAIN3a
YCIOBHS 3aJla4dl  3alUChIBaTh KPAaTKOE YCIOBHE, IMOJCTABISAThH
busznyeckre BENWIUHBI B POPMYIIBI M IPOBOJIUTH PACUEThI, HAXOAUTh
CIpaBOYHBIC JIaHHBIC, HEOOXOIUMBIC JUISI PEIICHUS 3a/1a4, OIICHUBATh

PEATUCTUYHOCTH MOTYICHHON (PU3NUYECKON BETUIHHBI

pacmo3HaBaTh MPOOIEMBI, KOTOPBIE MOXHO PEIIUTh TPU MOMOIIU
bu3nyecKuX METOJOB, B ONHCAHUU UCCIIEOBAHUS  BBIICIATH
MPOBEPSAEMOE MPEAIIOI0KEHUE (rumore3y),  paznuyarh U
MHTEPIPETUPOBATh IMOJIyYEHHBIH pe3ysibTaT, HAXOAUTh OLIMOKH B

X0J¢€ OIibITa, ACJIaTh BBIBOLI I10 €0 pE3yjibTaTaM

IPOBOJIUTH OMBITHI 10 HAOMIOACHUIO (PU3MUYECKUX SIBICHUH WK
busznyeckux  CBOMCTB  Tenm:  (GopMmynMpoBaTh — IpOBEpsiEMbIe
NPEIIOJIOKEHNs, coOMpaTb  YCTAaHOBKY M3  IPENJIOKEHHOTO

O60py,I[OBaHI/I$I, 3aIlIMChIBaTh X0/ OIIbITa 1 (bOpMy'J'II/IpOBaTB BBIBOJbI

BBINIOJIHATH IPSAMBIE M3MEPEHUS C MCIOJIb30BAHMEM aHAJIOTOBBIX H
UQPPOBBIX MPUOOPOB, 3aMMKCHIBATh MOKAa3aHUS MPUOOPOB C YIETOM

3aJIaHHON a0COJIFOTHOW MOTPENTHOCTH U3MEPEHUI

NPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JPYroll C MWCIONb30BAaHUEM MPSAMBIX H3MEpPEHU,
y4acTBOBaTh B IUIAHUPOBAHMU YYEOHOTO HCCIIEIOBAaHUS, COOMpPATH
YCTaHOBKY M BBIIIOJIHATh U3MEPEHMS, CIIEAys IPEUI0KEHHOMY IUIaHY,
¢ukcupoBaTh pPE3yNbTATHl IOJYYEHHON 3aBUCHUMOCTH (PU3HMUECKUX
BEJIMYMH B BUJIE€ IPEUIOKEHHBIX TaOIUI U TpaQUKOB, JIeaTh BbIBO/IbI

10 pe3yJibTaTaM UCCIIEI0BaHUs

MNPpOBOAWUTL KOCBCHHBIC HN3MCPCHUSA (1)I/I3I/I‘~I€CKI/IX BCJIIMYMH, CJICAyd
npez[noxceHHoﬁ HHCTPYKIUU: IIPHU BBINIOJIHCHUHN I/I3MepeHHI>'I CO6I/Ip8.TB
SKCIICPUMCHTAJIbHYI0O YCTAHOBKY W BBIYHUCIATH 3HAYCHUC HCKOMOM

BCINYHHBI

CO6J'IIOI[aTI> mpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

1a00paTOPHBIM 000PYIOBaHUEM

yKa3blBaTh MPUHLIMIBI  JEHCTBUS OPUOOPOB U TEXHUUECKHUX
YCTPOMCTB, XapakTEpHU30BaTh IMPUHLUINBl JIEUCTBUS H3YyYEHHBIX
npuOOpOB M TEXHUYECKMX YCTPOMCTB C IMOMOILIBI0 HX ONHUCAHMUS,
UCTONb3ys 3HaHUA O CBOMCTBax  (U3MYECKHX  SBICHUA U

HE0OXoauMbIe (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH



1.15

1.16

1.17

1.18

1.19

8 KVIACC

Kona
MPOBEPAEMOro
pe3yJbTara

1.1

1.2

NPUBOANUTH TNpPHUMEPHl (HAXOAMTh HMH(OpPMAIMIO O MpHUMEpax)
MPaKTUYECKOTO UCTOIb30BaHUS (PU3NICCKUX 3HAHUH B TOBCEIHECBHOM
KU3HU i1 oOecriedeHHss O€30MacHOCTH TpU  OOpamieHuu ¢
npuOOpaMy U TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHUS 3I0POBbS

COOJTIOICHYSI HOPM DKOJIOTMYECKOTO TIOBE/ICHHSI B OKPYKAIOIIEH cpelie

OCYILECTBIISATh OTOOP MCTOYHHKOB MH(POpPMALUU B ceTu VHTEpHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIIMXCA 3HAHUM U IYTEM CPAaBHEHMs DPa3IU4HBIX HCTOYHUKOB
BBIJICJIATE MH(OPMALUIO, KOTOpasl SBISETCd NPOTHUBOPEUMBON HIIU

MOJKET OBITh HEIOCTOBEPHOU

HCII0JIb30BaTh npu BBINIOJIHEHUH YUEOHBIX 3a/laHui
HAyYHOTIOMYJSIPHYIO  JUTEpaTypy  (QU3UYECKOTO0  COACpIKAHMS,
CIpaBOYHBIE MaTepuaibl, pecypcbl cetu VHTepHeT, BlaaeTh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeodpazoBanus HHPOpMaIK

13 OJJTHOM 3HAKOBOMW CHUCTEMBI B IPYT'YIO

Co3/1aBaTh COOCTBEHHBIE KPAaTKHE MUChMEHHBIE U YCTHBIE COOOIIECHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB MH(OpMauu (U3NIECKOro
COJIep’KaHus, B TOM 4YMCJIE MYyOJUYHO JIeNaTh KpaTKUe COOOIIEHHUS O
pe3yibTaTtax MPOEKTOB WM YYEOHBIX HCCIEJOBAHUH, NPU 3HTOM
IPaMOTHO HCIIOJIB30BaTh H3Y4YEHHBIM NOHATUMHBIM anmapar Kypca

(1)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC HPGSGHTaHHeﬁ

IIPU BBINOJHEHUM Y4EOHBIX IIPOEKTOB M UCCIIEIOBAHUI paclpeeiaTh
00513aHHOCTH B IPYIIIE B COOTBETCTBUU C IOCTABJICHHBIMH 3a]lauaMH,
CIEINUTHh 3a BBIIIOJIHEHUEM IUIAHA JIEWCTBUM, aJCKBATHO OLICHUBATH
COOCTBEHHBIM BKJIaJ B JIEATEIBHOCTh TPYMIbI, BBICTPAUBATh
KOMMYHUKaTUBHOE B3aUMOJICHICTBHE, YUUTBIBASI MHEHHE

OKPY’KaoIIHUX

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM

06pa30BaTeJ’IbH0ﬁ nmporpaMMmbl OCHOBHOI'O o01mero 06pa30BaHl/lﬂ

HCIIOJIB30BaTh IMMOHATHA

pasiindaTtb SABJICHUSA IO ONHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB W Ha



1.3

14

1.5

1.6

1.7

1.8

1.9

OCHOBC OIIBITOB, ICMOHCTPUPYIOIHUX JaHHOC q)mnqeacoe SABJICHUC

pacmo3HaBaTh TPOSIBIICHHE M3YYCHHBIX (PHU3MUECKUX SIBICHUH B
OKpY’KalollleM MHpe, B TOM 4ucie (U3NYECKUe SBICHUS B MPUPOJE,
IIPU 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIICTATH

CYIIIECTBEHHBIE CBOMCTBA (MpU3HAKK) PUBNUECKUX SIBICHUN

ONUCHIBATh HW3y4YCHHBIE CBOMCTBA Tel M (HU3MYECKHUE SIBICHHS,
UCTIONB3Yysl (U3NYECKHE BEIMYMHBI, TPH ONHCAHWUU TMPABUIBHO
TPAaKTOBaTh  (U3MYECKHH  CMBICT  HCIOJB3yEeMBIX  BEIUYHH,
0003HauCHHSI ¥ €AUHUIIBI (PU3MYECKUX BEIHMYUH, HAXOIUTH (hOPMYIIBI,
CBSI3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEIUYMHY C JAPYTHMH
BEIMYMHAMHU, CTPOUTH TpapuKd  M3YYEHHBIX  3aBHCUMOCTEH

(1)I/ISI/I‘IGCKI/IX BCINYHH

XapaKTCPpHU30BaATb CBOICTBa TCII, (I)I/ISI/I‘IGCKI/Ie SABJICHUS W IIPOLCCCHI,
HCIIOJIB3YSA HW3YYCHHBIC 3aKOHBI, IIpU O3TOM JaBaTb CJIOBCCHYIO
Q)OpMYJ'II/IpOBKy 3aKOHa MW  3alucCblBaTb €ro MaTrcMaTu4dcCKOC

BBIPAKECHUE

00BSACHATH (hHU3MUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIIE U B
KOHTEKCTE CHUTyalluid TMPAKTUKO-OPUEHTHPOBAHHOTO  XapaKTepa:
BBISIBJISITh IPUUMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHHUE U3 1
— 2 JOTUYECKHMX IIIaroB ¢ MOMOIIbI0 1 — 2 W3y4eHHBIX CBOWMCTBA

q)HSH‘leCKI/IX HBHGHI/Iﬁ, (1)I/ISI/I‘IGCKI/IX 3daKOHa WJIKM 3aKOHOMCPHOCTHU

pemate pacy€THbIC 3a/auu B 2 — 3 JeWCTBUS, UCIOIB3YS 3aKOHBI U
(dhopMyIIbl, CBS3BIBAIONINE (DU3NYECKUE BEIMYMHBI: HA OCHOBE aHAIM3a
YCIIOBUS 3a/1a4Ml 3alMChIBAaTh KPATKOE YCIOBUE, BBISBIATH HEJOCTATOK
JAHHBIX JUI PEIICHHs 3a/laud, BHIOMpATh 3aKOHBI U (HOpMYyIIHI,
HEoOXoauMbIe Ui €€ pElIeHUs, MPOBOAUTh PacuéThl U CPaBHUBATH
MOJIydeHHOE 3HA4YeHHEe (U3MUYECKOM BEJIMYMHBI C HM3BECTHBIMU

JaHHBIMHA

paciio3HaBaThb HpO6JIeMLI, KOTOPBIC MOXHO PpCHIUTHL IIPpU IMOMOIIN
(1)I/I3I/III€CKI/IX MCTOOOB, UCITOJIB3YSA ONMMCAHUEC UCCIICAOBAaHNA, BEIACIATD
MMPOBEPACMOC TMPCAIOJIOKCHUC, OLCHUBATH IPABUIIBHOCTb IIOpsAAKa

MMPOBEACHUA UCCIICA0OBaHNA, ACJIaTh BBIBOABI
MMPOBOAWUTL OIIBITBHI 110 H&6J’IIOILGHI/IIO (1)1/131/I‘ICCKI/IX SIBICHUN WU

busznyeckux  CBOMCTB  Tem:  (GopMmynMpoBaTh — IpOBEpsieMbIe

NPENIOJIOKEHNs, coOUpaThb  YCTAHOBKY M3  IPENJIOKEHHOTO



1.10

1.11

1.12

1.13

1.14

1.15

1.16

1.17

1.18

000pyI0BaHUS, ONMCHIBATH XOJ] ONBbITA U (POPMYITHPOBATH BHIBOIBI

BBITIOJHATL TMPAMBIC H3MCPCHUSA C HMCIOJB30BAHUCM AHAJIOTOBBIX
HpI/IGOpOB n JaT4YUKOB (bl/I3I/ILI€CKI/IX BCJIMYMH, CPABHHUBATL PE3YJIbTATHI

U3MEPEHHH ¢ yUETOM 3a/IaHHOM a0COIFOTHOM MOTPEITHOCTH

NPOBOJIUTH  HMCCIECJOBAHHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOM
BEJIMYMHBI OT JAPYrol C HCIOJb30BAHUEM MPSIMBIX H3MEPEHUIA:
IUIAHUPOBATh HCCJENOBaHUE, COOMpATh YCTAHOBKY M BBINOJHATH
U3MEpEeHHs, CleAysd  MpeajoKeHHOMY  IUlaHy, (UKCHPOBATH
pe3yNbTaThl MOJYYEHHOW 3aBUCHUMOCTH B BHUJE TAOIUIl M TpadHKOB,

ACJIaTh BBIBOABI 110 PE3yJIbTaTaM UCCIICAOBAHUA

OPOBOJIUTh  KOCBEHHbIE  H3MEpPEHUs  (U3MYECKUX  BEJIMYHUH:
IUIAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAILHYIO YCTaHOBKY,
clenys. INPENJOKEHHOM HWHCTPYKLUMH, W BBIYMCIATH 3HA4YCHHE

BCJIMYHHBI

CO6J'IIO,I[aTI> npaBujla TCXHHUKH 0€e301acHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYIOBaHUEM

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3YyYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOPOM HAa UX OIMUCAHUA, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (M3MYECKUX SIBICHHA W HEOOXOIUMBIE

q)HSH‘leCKI/IC 3aKOHOMCPHOCTH

pacro3HaBaTh NPOCTbIE TEXHUYECKHE YCTPOMCTBA U HU3MEPUTEIILHBIC
puOOpbI IO CXeMaM M CXEMaTUYHBIM PUCYHKaM, COCTaBIISITb CXEMBI
IEKTPUYECKUX LENeld C IOCIENOBaTENbHBIM W NapauIeIbHBIM
COCIMHEHNWEM  DJIEMEHTOB, pa3iauyas YCJIOBHbIE 0003HAuCHHMS
AJIEMEHTOB 2JIEKTPUUYECKUX LIeTIeH

OPUBOAUTH TNpHUMEpbl (HAXOAUTh HMHGMOPMAIMIO O MPUMEpax)
MPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAaHUM B NTOBCEIHEBHOM
KU3HM Juid  o0ecriedeHHss O€30macHOCTH TpU  OOpalleHUuH ¢
npuOoOpaMu U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPaHEHMsI 3/I0POBbS U
COOJTIOJIEHHSI HOPM 3KOJIOI'MYECKOI0 TIOBECHUS B OKpY Karollel cpeie
OCYILECTBIIATh MOMCK MHPOPMALUU (PU3NYECKOTO COEPKaHUsI B CETH
HNHTepHeT, Ha OCHOBE MMEIOUIUXCS 3HAHUM M IIYTEM CpaBHEHUS
JIOTIOJTHUTEBHBIX HCTOYHUKOB BBLAEIATh HHPOPMALUIO, KOTOpas

ABJIIETCS IPOTUBOPEUUBON MIIM MOKET OBITH HEJTOCTOBEPHOU

HCIIOJIb30BaTh IIPU  BBINIOJIHCHUHA y‘le6HHX 3aJIaHUM HAy4YHO-



1.19

1.20

9 KJIACC

Kon
MPOBEPAEMOro
pe3yJabTara

11

1.2

13

14

HOMYJSIPHYIO JINTEPaTypy (U3NYECKOTO COJepXkKaHUs, CIPaBOYHBIE
MaTtepuainsl, pecypchl cetu MHTepHer; Biazers  nmpuémMamu
KOHCIIEKTUPOBAHMS TEKCTa, Mpeodpa3oBaHusi WHPOPMAIIUU U3 OJHOMN

3HAKOBOUW CHUCTEMBI B IPYTYIO

co37aBaTh COOCTBEHHBIC TUCHMEHHBIC U KPATKUE YCTHBIE COOOIICHNUS,
0000mas WHPOPMAIMIO U3 HECKOJIBKUX HCTOYHUKOB (PUINIECKOTO
COJIEpXKaHUsA, B TOM 4YHCJEC IYOJMYHO TIPEICTABIATh PE3YJIbTAThI
MPOEKTHOM WJIM MCCJIEAOBATEIbCKON AEATEIbHOCTH, IPH 3TOM
rPaMOTHO HCIOJb30BaTh M3YYEHHbIM MOHATUHMHBIA amnmapar Kypca

(GuU3HKH, CONPOBOKIATH BHICTYIIJICHUE NTPE3eHTaluel

IIPU BBINOJHEHUM Y4EOHBIX IPOEKTOB M HCCIEIOBAaHUN (PU3NUECKUX
IPOLIECCOB paclpenensaTh 00f3aHHOCTU B IPYIMIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJIECAUTh 34 BBIIOJIHEHUEM IUIAHA
JEUCTBUM M KOPPEKTUPOBAaTb  €ro, aJcKBaTHO  OLICHWBATb
COOCTBEHHBIM BKJIQJ, B JEATEIBbHOCTb TI'PYIIBI, BBICTpaUBaTh
KOMMYHHMKaTUBHOE  B3aUMOJEHCTBHE,  MpOABIA1  TOTOBHOCTH

paspeniath KOH(IUKTHI

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
oﬁpasonaTeﬂbnoﬁ nmporpaMMbl OCHOBHOTI'O o0mero 06p330B3HI/Iﬂ

HCIIOJIb30BAaTh U3YYCHHBIC ITOHATUS

pasiindaTth SABJICHUSA IO ONHMCAHWUIO MX XapaKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX AAHHOC (1)I/ISI/I‘IGCK06 SABJICHUC

pacrio3HaBaTh MPOSIBICHHE M3YyYEHHBIX (PU3MUECKUX SIBICHUH B
OKpY’KarollleM MHUpEe, B TOM 4Hclie (U3NYECKUE SBJICHUS B MPUPOJE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/1ady B Y4eOHYIO, BBIIEIAThH

CYIIECTBEHHbIE CBOMCTBA (IpU3HAKN) PUZNUECKUX SBJICHUIN

OIMHUCBIBATHL H3YYCHHBIC CBOIMCTBA TEI H (1)I/ISI/IIICCKI/I€ SIBJICHUA,
HCIIOJIb3Ys (1)I/I3I/I‘ICCKI/IC BCJIMYMHBI, IpU OIKMCAHUN IIPABUIIBHO
TPAKTOBATbH (1)I/ISI/I‘ICCKI/II\/'I CMBICJI HCIIOJIB3YCMBbIX BCJIIMYMH,
0003HaYEHHS U CAMHHNIBI q)HSH‘{CCKI/IX BCJIMYMH, HAXOAUTH CI)OpMy.]'ILI,

CBA3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIMYUHY C JPYTHUMH



1.5

1.6

1.7

1.8

1.9

1.10

1.11

BEIMYMHAMH,  CTPOUTH  TpapUKHd  H3YYEHHBIX  3aBHCHMOCTEH

(1)I/ISI/I‘ICCKI/IX BCINYHH

XapaKTCpU30BaATh CBOICTBa TCII, (bl/ISI/I‘IeCKI/Ie SABJICHUS W IIPOLICCCHI,
HCIIOJIB3YsA H3YYCHHBIC 3aKOHBI, IIpU 3TOM JaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa MW  3alucCblBaTb C€ro MaTrcMaTudicCKoOC

BBIpAKECHHE

OO0BSICHATH (PU3UYECKHE MPOIECCHl U CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CUTyallUld IPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBIISITH IPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOTMYECKHX IIaroB C IOMOIUBIO 2 — 3 HM3YYEHHBIX CBOMCTBA

(bu3nUeCKuX SIBICHHUH, GPU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

pemiate pacu€THbIC 3aqaud (ONMUpAIOIIMecss Ha CHCTeMy W3 2 — 3
YPaBHEHMI), HCHOJB3Ys 3aKOHbl U  (OPMYJbI, CBS3bIBAIOIUE
(u3nyeckue BEIMYMHBI HAa OCHOBE aHAJIW3a YCIOBHA 3a/ladd
3allUCBIBaTh KPAaTKOE YCJIOBUE, BBIABIATh HEIOCTAIOIINE  HIIU
M30BITOYHBIE JaHHbIE, BEIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE
JUI pelleHusi, IPOBOJUTh pPacuéThl U OLEHHBATh PEATUCTHYHOCTH

MOJIyYEHHOT0 3HauY€HUsl (PU3UUECKOI BEIINUMHBI

paciio3HaBaTb HpO6JIeMBI, KOTOPBIC MOXHO pPCIIMTb IIpU IIOMOIIU
(1)I/ISI/II-I€CKI/IX MCTOAOB, MCIIOJIB3Yysl ONMHUCAHUEC MCCIICOOBAHUs, BBIACIATH
IMPOBECPACMOC IIPCAIIOJIOKCHHUEC, OLCHUBATH IIPABUIIbHOCTH IIOPAIAKA
MMPOBCACHUA HMCCIICAOBAHWA, [ACJIIaTb BbIBOJAbLI, HWHTCPHPCTUPOBATH

PE3YyIIbTAThI Ha6J'II-OI[eHI/II71 U OIIBITOB

MPOBOAMUTH OIBITHl IO HAOMIONEHUI0 (UINYECKUX SBICHUA WU
(U3NUECKHUX CBOMCTB TEINl: CAMOCTOSITENIFHO COOMpATh YCTaHOBKY M3
M30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ OMbITA U €ro

pe3ynbTathl, GOPMYIUPOBATH BHIBOIBI

IPOBOAMTH MPU HEOOXOJUMOCTU CEPUI0 MPSIMBIX H3MEPEHMI,
ompefieNsis CpelAHee 3HaueHHWE H3MepseMoil BenuuuHbl ((PokycHoe
paccrosiHue coOuparomei JUH3bI), 00OCHOBBIBATH BBHIOOp crocoba

U3MepeHus (M3MEPUTENIBHOTO Mproopa)

MNpOBOAUTL HCCIICIOBAHUC 3aBUCUMOCTEH CI)I/I3I/IIIGCKI/IX BCINYHMH C
HCIIOJIB30BAHHUEM TIPAMBIX H3MepeHHfII IJIaHUPOBATb HCCICAOBAHUC,
CaMOCTOATCIIBHO CO6I/IpaTL YCTAaHOBKY, q)HKCI/IpOBaTB PE3yIbTAaThI

HOquCHHOfI 3aBUCHUMOCTH (1)I/I?>I/I‘I€CKI/IX BCJINYNH B BHJIC Ta6J'II/IHI/I



1.12

1.13

1.14

1.15

1.16

1.17

1.18

1.19

I‘pa(bI/IKOB, ACJIaTh BBIBOALI 11O PE3yJIbTaTaM UCCICAOBAHU A

NPOBOIUTh  KOCBEHHBIE  W3MEPEHUs  (U3MYECKUX  BEJIHYHUH:
IUIAHUPOBATh MU3MEPEHHsI, COOUPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY
U BBINOJHATE M3MEPEHHUs, Cleaysd IPEUIOKEHHOM WHCTPYKLHH,
BBIYUCIIATh 3HAYEHUE BEIUYUHBI M aHAJIU3UPOBATH IIOJIyYCHHBIE

pe3yJbTaThI C YYETOM 3aJaHHOM NOTPEIIHOCTH U3MEPEHUI

coOmoaTh MpaBUja TEXHUKM Oe30macHOCTH TMpH  pabore ¢

1abopaTOpHBIM 000PYTIOBAHUEM

pasnyaTh OCHOBHbBIC INPHU3HAKM HM3YYEHHBIX (PU3MUECKUX MoJeneil:
MaTepuaibHas TOuKa, a0COIIOTHO TBEPAOE TENO, TOUCUHBI UCTOUHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAaHETapHas MOJENb aTOMa, HYKJIOHHas

MOZCIIb aTOMHOTI'O AApa

XapaKTepu30BaTh NPUHLUIIBI JEHCTBUS HM3YYEHHBIX NpUOOpPOB MU
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa HUX ONUCAHUSA, HCIOJb3Ys
3HaHUS O CBOMCTBaX (U3MYECKUX SBJIEHHMH U HEOOXOIUMble

¢uznyecKkne 3aKOHOMEPHOCTH

UCIIOJIB30BaTh CXE€Mbl M CXEMAaTU4HbIE PHUCYHKHM H3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIIBHBIX npubopoB u
TEXHOJIOTMYECKHUX IPOLIECCOB IMPHU PELICHUH Y4EOHO-TPAKTHUUECKUX
3ajiay, ONTUYECKHE CXEMbI JUIsl MOCTPOCHUS U300paKEHUH B IJIOCKOM

3epKajie ¥ COOMparomieH JINH3e

NPUBOANUTH TPHUMEPHl (HAXOAWTh HMHMOPMAIMIO O MPHMEPax)
MPAaKTUYECKOTO UCIOIb30BaHUs (PU3NICCKUX 3HAHUH B IOBCEIHECBHOM
KU3HU i1 oOecriedeHHsl 0€30MacHOCTH TpU  OOpamieHuu ¢
npuOdOpaMu U TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHUS 3JI0POBbSI

coOII0ICHHSI HOPM 3KOJIOTMUECKOT0 TIOBEJIEHUS B OKpY Katollel cpee

OCYIIECTBIISATh MOUCK MHPOPMAINH (PU3HUECKOTO COACPKAHUSI B CETU
WuTepHer, caMocTosTeNnbHO (OpMYIHpys IOMCKOBBIM  3arpoc,
HaXOJUTh IYTH  ONpPENEICHUs  JTOCTOBEPHOCTH  MOJYyYEHHOU
UHpOpPMAllMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJHUTEIBHBIX

HUCTOYHHUKOB

UCIOJIb30BaTh IPU  BBIMOJIHEHUHM Y4E€OHBIX 3aJaHUil  Hay4yHO-
HOMYJSIPHYIO JINTEPaTypy (GHU3NYECKOro COAEp)KaHus, CIpaBOYHbIC
MaTepuaibl, pecypchl cetu HHTepHer; BiameTte npuéMamu

KOHCIICKTUPOBAHHA TCKCTA, Hp606p330BaHI/I$I HH(bOpMaI_II/II/I U3 OJHOU



1.20

1.21

3HAKOBOM CUCTEMBI B IPYTYIO

CcO31aBaThb CO6CTBCHHH€ NMUCbMCHHBIC W YCTHBIC COOGH_IGHI/ISI Ha
ocHOBe HWHGOpPMAlMU M3 HECKOJIbKUX HCTOYHHUKOB (PU3NUECKOro
CoJepKaHus, MyOJIMYHO TPEACTABIATH PE3yJbTaThl MPOSKTHOW HITH
UCCIEN0BATENIbCKOM  AEATENbHOCTH, NPU  3TOM  T'PaMOTHO
WCIIOJIb30BaTh U3YYEHHBIN MOHATUMHBINA anmnapaT u3y4aeMoro pasjaeiia
GU3MKK U COMPOBOXKIATh BBICTYIUICHHE IMpE3eHTalUed ¢ y4EToM

0COOEHHOCTEN ayAUTOPUM CBEPCTHUKOB

IpU BBIOJHEHUH y4eOHBIX MPOEKTOB U UCCIEIOBAHUN (PU3UUYECKUX
IPOLIECCOB paclpesessTh 00f3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJIECAWTh 34 BBIIOJIHEHUEM IUIAHA
JEUCTBUM M KOPPEKTUPOBAaTb  €ro, aJcKBAaTHO  OLICHUBATb
COOCTBEHHBIM BKJIaJ, B JESATEIBHOCTb TIPYIIbl, BBICTPAUBATh
KOMMYHHMKaTUBHOE  B3aUMOJEHCTBHE,  MpOABIsA1  TOTOBHOCTH

paspemarb KOHPJIUKTHI



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

HpOBepﬂeMble JIEMEHTBI COACPKAHUA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIEI'O MHPA

®uszuka — Hayka O mpupoje. SBineHus npUpOIBL.
Ousnyeckue  SBICHUA: MEXAHWYECKHE, TEILUIOBBIE,

QJICKTPUYCCKUC, MArHUTHBIC, CBCTOBBIC, 3BYKOBLIC

@dusnueckue BeNMUMHBL.  M3MepeHne — (QHU3MUECKUX
BeqinyMH.  Pusnueckue  npudopsl.  [lorpemHocts

u3MepeHnil. MexayHapo/IHasi CUCTEMA €IMHULL

EcTtecTBeHHOHay4yHBI METOJ| MO3HaHUA: HaOIIOJCHUE,
IIOCTAHOBKA HAay4YHOT'O BOIPOCA, BBIIBUKCHHE TMIIOTE3,
9KCIIEPUMEHT 10 IMPOBEpPKE TUIOTE3, OOBSICHEHHE

HAO0JII0IaEMOTO SIBJIEHUS
Onucanue PU3NYECKUX SBJICHUN C TTIOMOIIBIO MOJIEICH

[IpakTuueckue padbOTHI:
H3mepenne paccTOsTHUMN.
W3mepenne 00bEMa JKUAKOCTH U TBEPAOTO TETA.
Omnpenenenne pasmMepoB MaJIbIX TEIl.
N3mepenue teMiiepaTypsl IpY MOMOIIU KUJIKOCTHOTO

TECPMOMETPA U JaTUUKaA TEMIICPATYPhbI

ITEPBOHAYAJIBHBIE CBEJIEHWA O CTPOEHNUN BEILIECTBA

7 KJIACC
Kon Kon

pasaena JIEMEHTA
1.1
1.2
1 1.3
1.4
1.5
2.1

2
2.2
2.3

Crpoenue BemiecTBa: aTOMbl M MOJIEKYJBI, HUX
pasmepbl. ONBITHI, JOKA3bIBAIOIINE JAUCKPETHOE CTPOCHUE
BEILIECTBA

JIBrxkenne yactui BemectBa. CBs3b  CKOPOCTH
JIBW)KEHUS  YacTULl C  TeMmmepaTypoud. bpoyHOBCKkoe

nBuxkeHue, Tuddysus

BzaumopeiicTBre yacTull BellecTBa: MPUTKCHUEC U

OTTAJIKMBAHHUC



ArperaTtHble COCTOSIHHMSI BEIIECTBA: CTPOCHUE Ta30B,
KUAKOCTeH W TBEPHBIX  (KPUCTAUIMYECKHX) T
2.4 B3anmocCBA3p MeXAy CBOWCTBAMH BELIECTB B PA3HBIX
arperaTHbIX COCTOSIHUSAX M HMX aTOMHO-MOJIEKYJISPHBIM

CTPOCHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUIN BOIBI

[IpakTuyeckue pabOTHI:
OneHka Juamerpa aroMa METOJIOM psjioB  (C
ucrnoiib3oBanueM ¢Gotorpaduii).
2.6 OnpITel O HAOJIIOJCHHUIO TEIUIOBOTO PACHIUPECHHS
ra3os.
OnbITBl 1O OOHAPYKECHUIO  JIEHCTBHS  CHJI

MOJIEKYJIIPHOTO IPUTSKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

31 MexaHnueckoe JBUKCHHUE. PaBHOMEpHOE U
' HEPAaBHOMEPHOE IBUKECHUE
3 Ckopoctb. CpenHsisi CKOpPOCTb NPU HEPABHOMEPHOM
' IOBUKECHUM. Pacdy€r myTH 1 BpeMEHM JBUKCHUS
SIBnenne uHepuuU. 3aKOH WHepUUH. B3ammoneicTBue
3.3 TeJl KaK IPUYMHA U3MEHEHUS CKOPOCTU JBUXKECHUS Tell
Macca kak Mepa HUHEPTHOCTH Teja
34 IInotHocts  BemectBa.  CBs3p  IUIOTHOCTH €
' KOJIMYECTBOM MOJIEKYJI B elMHUIIE 00BEMA BelecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJICHCTBUS Tell
36 Cuna ympyroctu u 3akoH ['yka. V3mepenue cuiibl ¢
' MIOMOUIBIO JUHAMOMETPA
37 SIBnenue TAroTEHUS U cuia TsKecTH. Cuila TSKECTH
' Ha Jpyrux miaHerax. Bec tema. HeBecomocTs
38 Cuna tpenusa. TpeHHE CKOJIBXKEHUS U TPEHHUE IOKOS.
' Tpenue B IpUpoe U TEXHUKE
3.9 CrnoxxeHue cuil, HaNpaBiICHHBIX MO OIHOW MPSMOM.
' PaBHOelicTBYIOIIIAsA CHIT
3.10 [IpakTuyeckue paboOTHI:

OnpeneneHue CKOPOCTH PABHOMEPHOIO  JIBHIKEHUS



3.11

3.12

(mapuka B JKHUJIKOCTH, MOJEIU  AJIEKTPHUUYECKOTO
aBToMoOMNIs u Tak ganee). OmpeneneHue cpenHein
CKOPOCTH CKOJIbKEHHS Opycka WIM IIapuKa TIo
HaKJIOHHOM  muiockocTd. OmpeneneHue  IMIOTHOCTU
TBEPIOTO Tela. OnbITHI, JEMOHCTPUPYIOIINE
3aBUCHUMOCTh pacTsbKeHus (Aegopmaiiui) Mpy>KUHBI OT
MPUIOKEHHON  Cuibl.  OMNBITBI, JEMOHCTPHUPYIOLIUE
3aBUCHUMOCTh CHJIBI TPEHUS CKOJIbKEHUSI OT Beca Teya U

XapakTepa COMPHKACAIONINXCS TOBEPXHOCTEH

®u3ndecKkue SBICHUSI B mpupoac: NpuMeEpbl ABUKCHUA C
Pa3IMIHbIMHU CKOPOCTAMH B JKMBOH M HEKHBOU mpupoac,

JICMCTBHE CUJIBI TPEHMSI B IIPUPOJIE U TEXHUKE

TexHrnyeckue yCTporucTBa: TUHAMOMETD, NOAIIUITHUKI

TABJIEHME TBEPJIBIX TEJI, )KUJIKOCTEH 11 TA30B

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8
4.9

Hasnenue TtBEporo tema. CrnocoObl yYMEHBUICHHUS U

YBCIIMUCHUA JABJICHUS

JlaBnenue ra3a. 3aBUCUMOCTh JaBIICHHS raza oT 00béMa,

TEMIEPATypPhI

Hepenaqa JaBJICHUA TBépI[LIMI/I TCJIaMHU, XUAKOCTAMHU U

razamu. 3akoH Ilackais. IITHeBMaTHUEeCKHE MAIITMHEI

3aBUCUMOCTh  JABJICHUS OJKUAKOCTH OT TIYyOWHBI
I'unpocratuueckuii napagokc. CooOIIAOMIKEcs: COCY/IbI.
[M'uapaBnuyueckre MEXaHU3MBI

Atmocdepa 3emin u atmocepHoe napieHue. [IpuunHsl
CYLIECTBOBaHMS BO3AYIIHONW 000m0uku 3emiau. OmnbIT
Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JTaBICHUS OT
BBICOTBI HaJl ypPOBHEM MOPSI

N3mepenne armocdeprnoro nasnenus. [Ipubopsr st
MU3MepeHust aTMOC(HEpPHOro AaBICHUS

JlelicTBue XKUIAKOCTH M Ta3a Ha NOTPYXKEHHOE B HUX
Teno. BreiTamkuBaromas (apXxuMmenoBa) cuiaa. 3aKOH
Apxumena

[TimaBanue ten. Bo3ayxoraBanue

[IpakTryeckue paboTHI:



4.10

411

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOAE OT
o0béMa MOTrpyKEHHOM B IKUAKOCTb YacTU Tea.
Onpenenenre BHITAIKUBAIOLIEH CUIIbI, JEMCTBYIOLIEH Ha
Teno,  NOrpyk€éHHoe B  XuIKocThb.  [IpoBepka
HE3aBUCUMOCTH BBITAJKUBAOUIEH CHUIIbI, JEUCTBYIOIIECH
Ha Teno B JKUIAKOCTH, OT Macchl Tena. OINbITHL,
JEMOHCTPUPYIOLIUE  3aBUCUMOCTb  BBITAJIKHMBAIOLIEH
CWJIbI, IEHCTBYIOIIEH Ha TENO B KUAKOCTHU, OT 00BEMaA
MOrPYKEHHOM B KUJAKOCTh YaCTH Te€la U OT IJIOTHOCTH
AKUJIKOCTH. KonctpynpoBanue  apeomerpa  Wiu
KOHCTpYMpPOBAaHHE  JIOAKM W  ompexneineHue  eé

l"py301'IOI["béMHOCTI/I

dusnyeckue  SBIEHUS B IPUPOJE: BIIASIHUE
aTMOC(EpHOTo JIaBJICHUs Ha )KUBOU OPTraHU3M, IJIABAHHE

pBIO

TexHuueckue ycTpoiicTBa: cooOmIalOMKecs COCY/bI,
YCTPOMCTBO BOJOIPOBOJA, THUIPABIMYECKUN Mpecce,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HacoC,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

5.1
5.2

5.3

5.4

5.5

5.6
5.7

5.8

5.9

Mexanunueckasi pabora
MexaHunueckas MOIIHOCTb

HpOCTHe MCXAaHU3MBbI:  pbI4yar, 6.]'[01(, HaKJIOHHAasA

mockocTh. [IpaBuio paBHOBecHs pplyara
[TpumeHeHne npaBuiIa paBHOBECHS pblyara K OJIOKy

«3omoroe  mpaBuso»  MexaHuku.  Koadduuuent
MOJIE3HOTO necTBus MEXaHU3MOB. IIpocteie

MEXaHU3MBI B OBITY U TEXHUKE

[loTeHuunanpHast SHEPTUU TeNA, MOJHATOrO HaJ 3eMIEN
Kunernueckast sneprus

[Tonnas mexaHuueckass SHeprus. 3aKOH HM3MEHEHUs U
COXPAHEHUS MEXAHUYECKOU SHEPTUU

[IpakTuueckue padbOTHI:

Omnpenenenue  pa®OTBl  CHJIBI  TPeHHS  IIpU



PaBHOMCPHOM JBUXXCHHUU TCJ1a 110 FOpI/I3OHTaHLHOI71
noBepxHocTu. VMccnenoBanre ycioBHil paBHOBECHS pblyara.
N3smepenne KIIJ[ nakimonHOM mmockocTu. M3ydeHue 3akoHa

COXpaHCHUA MEXaHUYeCKOH OQHCPIUH

dusnyeckue SABICHUS B npupoac: pblHaru B TCJIC

5.10
YeJI0BeKa
TexHuueckue yCTpOMCTBA: pblYar, MOABWKHBIA U
511 HETIOJBMYKHBIN OJIOKW, HAKJIOHHAS IUIOCKOCTb, MPOCTHIE
MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 31eMEHTHI COAePKAHUA
paszeJia Jj1eMeHTa
TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TOJIOKEHHSI ~ MOJIEKYJISIPHO-KHHETHYECKON
6.1 TEOpUHM CTPOEHHUs BellecTBa. Macca U pa3Mmepsl
' MoJieKya.  OmBITBI,  TOATBEP)KIAIOIINE  OCHOBHEBIC
MIOJIOKEHHSI MOJIEKYISIPHOKMHETUYECKON TEOpUHN
Mogenmu  TBEPAOrOo, OKUAKOTO W ra3o00pa3zHOro
6.2 cocTosiHMi BemecTBa. Kpucrammudeckue M amopHbIC
Tena
OObscHEHNE CBOMCTB ra3oB, )KMJIKOCTEH U TBEPABIX TeEl
6 6.3 Ha OCHOBE TIOJIO)KEHUH MOJIEKYJISIPHOKUHETHYECKON
TEOPHH
6.4 CMaunBaHUE U KalWUISIPHbIE SBJICHUS
6.5 TemoBoe paciiupeHue u cxaTue
6.6 Temmneparypa. CBsA3b TemmepaTypbl €O CKOPOCTBIO
' TETJIOBOTO IBUYKEHMSI YaCTHUI]
6.7 Buytpennss sneprust. CriocoObl H3MEHEHHsI BHYTPEHHEH
' SHEpIuu: Terjonepeaaya U CoBepiieHre padoThl
68 Bunpl Temonepenauu: TEIUIONPOBOIHOCT, KOHBEKITHS,

HU3JIy4YCHUC



6.9

6.10

6.11

6.12

6.13
6.14

6.15

6.16

6.17

KomnuectBo  Temnothl.  YaenpHass — TEINIOEMKOCTH

BCIICCTBA

TemnooOMeH H TEIIOBOE PaBHOBCCHC. YPaBHeHI/Ie

TEILIOBOTO OalaHca

IInaBnenue u OTBCPACBAHUC KPUCTAIINICCKUX BCIICCTB.

y,I[eJ'IBHafI TCIIJII0TA IIJ1aBJICHUA

[TapooOpa3zoBanue u  koHaeHcauus. Vcnapenue.
Kunenue. VYnenbHass  Temiota mapooOpa3oBaHUS.
3aBHCUMOCTH TEMIEpATYphl KHIIEHUS OT aTMOC(EpPHOTO

JABIICHUS
BiraxxHocTh BO31yX2
OHeprus TOIIMBA. Y IebHAasl TENJI0Ta CTOPAHUS

[Mpunuuner  paGotel  TermmoBbix — aBurateneit  KIT/]
TEIUIOBOI'O JNBUTaTels. TeIIoBble ABHTATENIM WM 3alluTa
OKpY>Karolleu cpeibl

3aKOH COXpaHEHUs U MPEBPAIIECHUS SHEPTUH B TETUIOBBIX

Imponeccax

[IpakTuueckue padbOTHI:

OnbITBl 1O OOHApyXeHHI0  JeMcTBUSA — Cuil
MOJIEKYJISIPHOTO MIPUTSKEHHUS.

OneIThl 10 BBIPAILMBAHUIO KPUCTAJJIOB IOBApEHHON
COJIM WJIU caxapa.

OnbITel 10 HAOMIONEHUIO TEIJIOBOIO PACHIMPEHUS
ra30B, )KUIKOCTEH U TBEPBIX TEIl.

Ormpenenenue naBieHUs BO3ayXa B OAJIJIOHE MITIPHUIIA.

OmnBITHI, EMOHCTPUPYIOIINE 3aBUCHMOCTH JaBIICHHS
BO3/yXa OT €ro 00b&Ma U HarpeBaHus WIN OXJIAXKICHHSL.

IIpoBepka rumoTe3sbl JUHEHHOW 3aBUCUMOCTH JIJTMHBI
CTOJIOMKA JKUJKOCTH B TEPMOMETPHUYECKOW TpyOKe OT
TeMIIepaTyphbl.

HabntoneHne n3MeHeHus! BHyTpEHHEH SHepruu Tena B
pe3yibTare Terionepeaayd U paboThl BHEIIHUX CHUIL.

HccnenoBanue SIBIICHUS TEI1000MeHa pu



CMEIIUBAaHUM XOJOJIHOU U rOpsiuei BOJIBI.

OrmpezenieHne KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO
BOJOW TIpH TEIUIOOOMEHE C HarpeThiM METAUTHICCKUM
IAJTUHIPOM.

Omnpenenenue yaeabHON TEIIIOEMKOCTH BEIIECTBA.

HccnenoBanue npoliecca uCapeHus.

Ornpenenenre OTHOCUTENILHON BIIAXKHOCTH BO3/AyXa.

OnpeﬂeneHI/Ie y,HeHBHOﬁ TCIJIOTHI IIJIABJICHUS JIbJA.

dusnyeckue SBICHHUS B MPUPOJAC: IMOBEPXHOCTHOE
HATSDKEHUE W KamWwULIPHBIC SIBICHHS B TPHPOJIE,
6.18 KpUCTaJUTBI B TIpupoe, u3nyueHue CoHIa, 3aMep3aHue
BOJI0OEMOB, MOpPCKHUE Opu3bl; 00pa3oBaHUE POCHI, TYMaHa,

HWHes, CHera.

TexHuueckue  yCTpOWMCTBA:  KaNWUISAPBI, TPUMEPHI
WCIOJIb30BAHUS KPUCTAIIIOB, KHJIKOCTHBIA TEPMOMETP,
6.19 JAaTYMK TEeMIEepaTypbl, TEPMOC, CHUCTEMa OTOIUICHUS
JIOMOB, THTPOMETPBI, TICHXPOMETp, MapoBas TypOuHa,

JIBUTATEh BHYTPEHHETO CrOPaHUSI.
OJIEKTPUYECKHUE U MATHUTHBIE ABJIEHUA
7.1 Dnektpuzanus Tel. [[Ba posia aIeKTpUIECKUX 3apsiioB

BzaumopeiictBue 3apsokeHHbIX  Tesl.  3akoH  Kynona
7.2 (3aBUCUMOCTD CHUJIbI B3aUMOJICHCTBUS 3apSHKEHHBIX TEJl OT

BEJIMYMHBI 3aps10B U PACCTOSHUS MEXTy TEJIaMU)

Onexrpuueckoe nose. Hanpsyk€HHOCTD 3JEKTPUUECKOTO
7.3 nosst. 1IpyHIMO Cyneprno3uiuu 3JIEKTPUYECKUX I0JIER

(Ha KaYECTBEHHOM YpPOBHE)

Hocurenu »snexTpuuyeckux 3apsaoB. OJIEeMEHTapHBIN

7.4 anekTpuyeckuit 3apan. Ctpoenue atoma. [IpoBoHUKH U
TUDJIEKTPUKU
7.5 3aKOH COXpaHEHUs ANEKTPUIECKOTO 3apsiaa

BHGKTpI/IquKI/Iﬁ TOK. Ycnosus CYILICCTBOBAHUSA
7.6

QJICKTPHUYCCKOI'0O TOKA. VCcTOYHUKH TOCTOSHHOT'O TOKa



7.7

7.8

7.9

7.10

7.11

7.12

7.13

7.14

7.15

7.16

7.17

7.18

7.19

7.20

JevictBus AIIEKTPUYECKOTO TOKa (TertoBoe,
XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

KHUIKOCTAX U ra3ax

Onexktpuueckas uenb. Cwia TOKa. OJIEKTPUUECKOE

HaIpsHKeHHe

COHpOTI/IBHeHI/Ie IMPpOBOJIHHKA. y,Z[CJ'IBHOC

COMPOTHUBIICHNE BEIIECTBA
3akon Oma JJ1s1 ydacTKa 1enu

ITocnenoBarenbHOE nu ImapauiCJibHOC COCIUHCHHUC

IIPOBOJHUKOB
Pabota u MOIIHOCTH 3JIEKTPHUYECKOTO TOKA. 3aKOH
Jxoyns — Jlenna

DNeKTpUYecKue Lenu U MOTPEOUTENH SIEKTPUUECKOMN

sHepruu B ObITy. KopoTkoe 3ambIkaHue

TlocTtostHHBIE Mar"uTbl. B3anMoaelcTBHUE IMOCTOSHHBIX

MarHuToB

MarautHoe T1oine. MAarduTHOE TIOJE€ 3eMIIM U €ro

3HAYEHHUE A )KU3HU Ha 3eMIIe

OmneiT Opcrena. MaruutHoe 1oJie 3IEKTPUYECKOro TOKa.

HpI/IMeHeHI/Ie QJICKTPOMArduTOB B TCXHHUKE

JlelicTB€ MAarHUTHOTO MOJS Ha IPOBOJHUK C TOKOM.
DneKTpoABUTaTeab MOCTOSIHHOrO ToKa. Mcnonp3oBaHue
JJIEKTPOJABUIaTeIe! B TEXHUYECKHX YCTPOMCTBAaX M Ha

TpaHCIIOpTE
OneiTel  @apajnes.  SIBieHue  3JIEKTPOMArHUTHOM
nHaykiuu. [Ipasuno Jlenna

DNeKTpOTeHepaTop. Cnoco0sI MOTy4YEHUS
BJIEKTPUYECKON SHEPIruMu. DNeKTPOCTaHITUN Ha
BO300OHOBIISIEMBIX UICTOYHHKAX YHEPTUU

[IpakTuueckue padbOTHI:

OnbITHl 10 HAOTIOACHUIO PIEKTPU3AIUU TN HHIYKIIUEH

" Ipu COIIPUKOCHOBCHHUH.



UccnenoBanue nACMCTBHS SJIEKTPUYECKOrO IO  Ha
MIPOBOJIHUKH U JTUDJICKTPUKH.

COopka u mpoBepka pabOTHl BJICKTPUUYECKON LIENH
MMOCTOSIHHOTO TOKa.

N3MepeHue u peryampoBaHue CUIIbl TOKA.

N3mepenue u perynupoBaHue HapsiKEHUSI.
HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, UIYILETO Yepes3
pE3UCTOpP, OT COMPOTUBIICHUSI PE3UCTOPA U HAINPSIKCHUS
Ha pe3UCTOpE.

OMBITHI, JEMOHCTPUPYIOIINE 3aBHCHMOCTD
AJIEKTPUYECKOTO COMPOTUBJICHUS TPOBOJHUKA OT €ro
JUTUHBI, TUTOILA/IA MOMEPEYHOr0 CEYEHUs U MaTepuaa.
[IpoBepka mpaBuia CIOXKEHUS HAMNPSHDKEHUA  TIPU
MOCJIEIOBATEIbHOM ~ COCAMHEHUU JBYX PE3UCTOPOB.
[TpoBepka mpaBuia sl CHJIBI TOKA MPH MapaiieTIbHOM
COCMHEHHH  pe3ucTopoB.  OmpeneneHue  pabOTHI
AJIEKTPUYECKOTO TOKa, HIYIIETO Yepe3 Pe3UucTop.
OmpeneneHre  MOIIHOCTH  DJIEKTPUYECKOTO  TOKa,
BBIJIETIIEMOM Ha pe3ucTope. VcciaenoBanne 3aBUCUMOCTH
CWJIBbl TOKA, UIYILIETO Yepe3 JIaMIIOUYKY, OT HANPSKEHUS
Ha Heil. Onpenenenue KII/[ narpesaresns. MccnenoBanue
MarHMTHOTO B3aMMOJEHCTBUSL IIOCTOSHHBIX MAarHUTOB.
N3yuenre MarHuTHOTO MOJISl MOCTOSTHHBIX MAarHUTOB MPHU
ux oObenwHEHMHM ©  pasznencHun. VccnempoBaHue
JEUCTBHUS 3JIEKTPUUECKOTO0 TOKA HA MATHUTHYIO CTPEJIKY.
OneIThl,  JEMOHCTPUPYIOLIME  3aBUCUMOCTb  CHJIbI
B3aUMOJICHCTBHUS KATYIIKH C TOKOM M MarHuTa OT CHJIBI
TOKa W HampaBlIeHUss TokKa B Karymke. 3ydeHue

JIECTBUSL MarHUTHOTO IOJS Ha IMPOBOAHUK C TOKOM.

KonctpynpoBanue u HU3y4YEHHE paboThI
BIIEKTPOABUTATEIA. N3smepenne KIIJ
JJIEKTPOABUTaTEIbHOMN YCTaHOBKHU. OnbIThI o

HUCCIICAOBAHUIO ABJICHUS 3JICKTpOMar HUTHOH WHAYKIIUU:



7.21

7.22

9 KJIACC

Kon

Kox anemenra

pasznena

HUCCiIcJO0BaHUC W3MCHEHHIH 3HAYCHUS U HaIpaBJICHUA

WHAYKIIMOHHOI'O TOKa

@usnueckue SBICHHUS B MPUPOJE: DIECKTPUUYECKUE
SBJIIGHUsS B  arMmocdepe, DIJICKTPUUECTBO  JKUBBIX
OpPraHU3MOB, MarHUTHOE TI0JIe 3eMJTH, Apei( MOIIOCOB,
POJIb MAarHUTHOTO TOJIA JJISL )KU3HU HA 3emiie, MOJISIPHOE

CHAHUC

TexHudeckue yCTpOMCTBA: JJIEKTPOCKOIN, aMIIEpMETD,
BOJITMETpP, PEOCTAT, CYETUYUK DJIEKTPUUECKON DHEPIUH,
JIEKTPOOCBETUTENbHbIE  MPUOOPBI,  HarpeBaTesIbHbIC
ANEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKUE
MPEAOXPAHUTENH, DJIEKTPOMArHUT, JJIEKTPOJBUIaTEIb

IMOCTOAHHOI'O TOKA, rCHCPATOP MOCTOAHHOI'O TOKA

HpOBepHeMHC QJIECMCHTLBI COACPIKAHHA

MEXAHUWYECKUE ABJIEHUA

8.1

8.2
8.3

8.4

8.5

8.6

8.7

8.8

MexaHuueckoe JIBHXKCHHE. MaTCpI/IaJ'ILHaH TOYKa.

Cucrema orcuéra
OTHOCHUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS
PaBHOMEpHOE IPAMOIIMHEWNHOE JBUYKEHUE

HepaBnomepHnoe NPSAMOJIMHENHOE JIBUYKECHHE.
Cpeansis M MIHOBEHHas  CKOpPOCTb  Tejla  IpHU
HEPaBHOMEPHOM JIBUKECHHUH

YckopeHue. PaBHOyCKOpEeHHOE IPSAMOJIMHEWHOE
JIBUKCHHE

CBobonHoe nagenue. OnpiThl ['anunes

PaBHOMepHOE nBHMKEHHE MO OKpyxHOCTH. [lepnon u
yactota oOpameHus. JIuHelHas u yrioBas CKOPOCTH.

LleHTpOCTpEMUTENBHOE YCKOPEHUE

IlepBeiit 3akoH HproToHA



8.9
8.10
8.11
8.12

8.13

8.14

8.15

8.16

8.17

8.18
8.19
8.20
8.21

8.22

8.23

8.24

8.25

8.26

8.27

Bropoii 3akon Herorona

Tpernii 3akoH HeroToHa
[IpuHIUII CynIEpIIO3UIIMY CHIT

Cuita ynpyroctu. 3akoH ['yka

Cuna TpeHuMs: cuila TPEHUS CKOJBXEHMS, CHIIa

TPCHUS ITOKOA, APYTIUC BUALI TPCHUA

Cuma TSOKEeCTM M  3aKOH BCCMHUPHOI'0 TATOTCHUA.

YckopeHue cBOOOTHOTO TaeHUs

Hemwxenne  maHer  Bokpyr  Comnua.  IlepBas

KOCMHUY€eCcKasi CKkopocTb. HeBecoMOCTh U neperpys3ku

PaBHOBecue  MaTepuanbHOM  TOUKH.  AOCOIIOTHO

TBEPJIOE TEIIO

PaBHOBecue TBEPAOro Teja ¢ 3aKpEIVIEHHONW OCHIO

BpauieHus. MomeHT cuiibl. LleHTp TskecTu

Nmnynsce Tena. M3menenne umiynbca. UMmynbc criibl
3aKOH COXpaHEHUsl UMITYJIbCa

PeakTuBHOE ABUXKEHUE
Mexanuyeckasi paboTa U MOILTHOCTh

Paborta cun TAKECTH, YIPYIroCTH, TPCHUA. CBs13b

SHEPTUu 1 paboThI

HOTGHHI/Ia.HBH as OHEPTrHUis TCI1a, IIOAHATOI'O Haq

MMOBCPXHOCTBIO Seman
IToTreHnuanbpHas OHCPIruAa c)KaTon NPy KUHBI

Kunernueckass sHeprus. Teopema O KHMHETHYECKOU

SHEPrUuu

3akoH COXPAaHCHUA MEXaHUYEeCKOH OHEPIrun

[TpakTideckue paboThI:

OrmpezenieHne CpeiHe CKOPOCTU CKOJIBKEHHST Opycka
WM JABWXKEHUS IIApHKa MO0 HAKJIOHHOW IJIOCKOCTH.
OmnpeneneHne yCKOpeHUsl Tella MpH PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKJIOHHOM MJIOCKOCTH.

HcenenoBanue 3aBUCMMOCTH IIYTM OT BpPEMEHM IIPH
PaBHOYCKOPEHHOM JIBIKEHUHU 0€3 HaYaIbHON CKOPOCTH.

[IpoBepka rumoTesbl: €clid MNpPU PABHOYCKOPEHHOM



8.28

8.29

JBIDKEHUU O3 HayalbHOW CKOPOCTH IYTH OTHOCSATCS
KaK psAI HEYETHBIX YHCEN, TO COOTBETCTBYIOILHE
IIPOMEXYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBbKEHUS
OT CuUJbl HOpMalnpHOro nasineHus. OnpeneneHue
Kod(pduureHTa TpeHus ckoiabxeHus. OrmnpeneneHue
KECTKOCTH TMpYXUHBL. OmnpenencHue padOThl CHIIBI
TPEHMsI TpU PABHOMEPHOM [JBIKCHMM Tela IO
TOPU3OHTAILHOW ToBepXxHOCTH. OrmpenerneHue padoThI
CWJIBl  YOPYIOCTH  IIpu  INOABEME  Ipy3a C
UCIIOJIb30BAHUEM  HEIOJBMKHOTO U IMOABUKHOIO

0JI0KOB

®dusnyeckue SBICHUS B MPUPOC: MPHUIUBBI U OTIHMBBI,
nBrkeHne TutaHeT COJMHEYHOW CUCTEMBI, PEaKTHBHOE
JIBUYKCHHE KUBBIX OPTraHU3MOB

TexHmueckne YCTPOﬁCTBaZ CIIMAOMCETP, JaTYUKHU

MI0JIO’KEHHUS, PACCTOSIHUS U YCKOPEHUSI, pPAKEThI

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

9.1

9.2

9.3

9.4

9.5
9.6

9.7

KonebarensHoe JBHIKXCHUC. OCHOBHBIE XApaKTCPUCTHKH

KoJIeOaHUI: TIEpUOJI, YaCTOTa, aMILUTATY 1A

Maremarnueckui u IIPYKUHHBIN MasITHUKHU.

HpeBpameHHe OHCPI'UM IIpU KosiebaTeIbHOM JABUKCHUH

3aryxarwmue KoneOaHusi. BpIHyXIeHHbIE KoJeOaHUS.

Pe3onanc

Mexannueckue BoJgHBI. CBONCTBA MEXaHUYECKUX BOJIH.
IIpononibHBIE M TIONEpEYHBbIE BOJIHBL. J[JIMHA BOJIHBI U
CKOpPOCTh €€ pacrpocTpaHeHHs. MexaHnyecKue BOIHBI
B TBEPJAOM TeJIEe, CEICMUYECKUE BOJIHBI

3ByK. ' poMKOCTB U BbICcOTa 3ByKa. OTpakeHUE 3ByKa
Wnudpa3Byk u yiabTpa3Byk

[TpakTuyeckune paboOTHI:

Onpenenenne 4YacTOThl W TMepuoja  KojeOaHUi
MaTeMaTUYECKOTr0 MasTHUKA.

OHpC,[[CJ'IeHI/IC 4aCTOThI u nepuona KoJIeOaHM

MIPY>XUHHOI'O MasgTHHUKA



10

11

9.8

9.9

HccnenoBanue 3aBUCHUMOCTH I€pUOJa  KOJEOAaHMH
MOJBEIIEHHOTO K HUTU TIpy3a OT [UIMHBI HHTH.
HccnenoBanue 3aBUCHMMOCTH  IepHofa  KosieOaHHH
IPYKMHHOIO MasTHMKa OT Maccel rpysa. IIposepka
HE3aBUCUMOCTH nepuoaa KoJieOaHui rpysa,
MIOJIBEIIEHHOTO K HUTH, OT MAaccChl Ipy3a U KECTKOCTU
npyXuHbl. M3mMepenne yckopeHus cBOOOIHOTO MaieHUs
dusznueckue SBICHUS B pupoac: BOCIIPUATHC 3BYKOB
JKUBOTHBIMH, 3EMIICTPSICCHUE, CEHCMUYECKHE BOJIHBI,
IIyHaMH, dXO

TexHudeckne yCTPOWCTBA: 3XOJOT, HCIOJB30BAHUE

yJBTPa3ByKa B ObITY U TEXHUKE

SJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

101 DJEKTPOMAarHUTHOE TOJIe. DIIEKTPOMArHUTHBIE BOJHBI.
' CBolicTBa 3JIEKTPOMArHUTHBIX BOJTH
10.2 [[Ixana 3MeKTPOMarHUTHBIX BOJIH
10.3 DOnekTpoMarHuTHas mpupoga cBeta. CKOpoOCTh CBeTa.
' BosnHOBEIE CBOICTBA CBETA
[IpakTuyeckne pabOTHI:
10.4 W3ydyeHre CBOWMCTB  AJIEKTPOMArHUTHBIX BOJH C
MTOMOIIHI0 MOOMIIBHOTO TeslehoHa
Qdwusnueckue SBIEHUS B MPHPOJE: OHUOIOTHYECKOE
10.5 JNIEUCTBUE BUIHAMOTO, yIbTPaPUOIETOBOTO u
PEHTIEHOBCKOI'O U3JIy4eHUN
106 TexHuueckue YCTPOMCTBA: UCIIOJIb30BAHUE
' AIIEKTPOMArHUTHBIX BOJH JUISI COTOBOM CBSI3H
CBETOBBIE ABJIEHU A
111 JIyueBast monens cBera. MIcTOUHMKM cBETa
11.2 [IpsamosnrHETHOE pacIpOCTPAHEHUE CBETA
113 Ortpaxenue cBera. [1nockoe 3epkano. 3aKOH OTpaKeHUS
' cBeTa
114 [Ipenomnenue cBeTa. 3aKkOH MPEIOMJICHHS CBeTa.
' [TonHOE BHYTpEHHEE OTpaKEHUE CBETA
115 JInnza. Xop nyuel B JIMH3€E



OnTuueckast cucrema Qoroanmnapata, MHUKPOCKONA U

11.6
TesnecKormna
117 ['maz kak onTudeckas cucrema. biuzopykocTs u
' JAIbHO30PKOCTh
118 Pasnoxenne Genoro ceera B criektp. OnbiTel HploTOHA.
' CrnosxeHue CeKTpaabHBIX I[BETOB. [lucnepcus ceta
[TpakTueckue paboOThI:
HccnenoBaHue  3aBUCUMOCTH — yIJla  OTPa)KE€HUs
CBETOBOI'O Jy4a OT yIJia MajeHHusl.
W3yueHne xapakTepUCTHK M300pakeHHs MpeaMeTa B
IJIOCKOM 3epKaJie.
HccnenoBanue 3aBUCUMOCTH yIVla IPEIOMJICHUS
CBETOBOIO Jyya OT yIjla MaJeHHs] HAa TPAHULE «BO3AYX —
11.9 CTEKJIO».
[Tonyyenue n300pakeHHU C MIOMOIIBIO COOMPAFOIICH
JIMH3BL.
Omnpenenenne (HOKYCHOTO PaCCTOSHUS U ONTHYECKON
CHJIBI COOMPAIOIICH JTUH3HI.
OMBITHI MO PA3JI0KEHUIO OEIOTr0 CBETa B CIIEKTP.
ONBITHl 10 BOCIPHUSATHIO IIBETA MPEIAMETOB IMPH HX
HAOJI0/ICHUU Yepe3 I[BETOBbIC (GUIbTPHI
®uznyeckue sBIeHUS B npupoje: 3arMenus CosHua u
11.10 JlyHbl, 11BE€Ta TeJ, ONTHYECKHUE SIBICHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
1111 TexHuueckue YCTPOMCTBA: OYKH, [IEPUCKOIL,
' dboroanmnapar, ONTUYECKHE CBETOBO/IbI
KBAHTOBUGIE SABJIEHUA
121 OnwiTel Peszepdopna u mimaneTapHas MOJENTh aTOMA.
' Mopaens aroma bopa
Hcnyckanue W mOTJIOIIEHHE cBeTa aroMoM. KBaHTHI
12 12.2
JInnenyaTeie CIIEKTPBI
12.3 PagnoaktuBHOCTB. Anb(a, OeTa- U TaMMa-u3ITydeHHS
124 Crtpoenue aromHoro sapa. HyxinonHas mozens

ATOMHOTIO sApa. H3oTombl



12.5

12.6

12.7

12.8

12.9

12.10

12.11

12.12

PannoaktuBHbie mpeBpamienus. [lepuon momypacnana

ATOMHBIX SAACP

H,Z[eprIe peaKuuu. 3aKOHBI COXpAaHCHHUA 3apsAJ0BOIo U

MacCCOBOTI'O YHUCECII
3H€pI‘I/I$I CBs3U aTOMHBIX AICP. CBs3b Maccel U OHCPIrun

Peakuuu cunresa u nenenus saep. MicTouHuku sHeprun

CouHiia 1 38631

Slnepnas osHepreruka. JlelicTBUE  paJMOAKTHBHBIX

H3Hy‘-l€HHfI Ha JXUBbIC OPIraHU3MbIL

[TpakTueckue paboThI:

HabmioneHne CIUIOMIHBIX W JIMHEHYATBIX CIEKTPOB
U3ITy4YEHHUS.

HccnenoBanne TPEKOB: M3MEPEHHE SHEPTrUM YACTHIIBI
110 TOPMO3HOMY ITyTH (TI0 poTorpadusam).

W3mepenune paanoakTHBHOTO GoHA

®dusnueckue SBICHUS B IPUPOJE: ECTECTBEHHBIN
paZoaKTUBHBIH ¢ox, KOCMUYECKHE Ty4H,
paZMOAaKTHBHOE W3IYyYCHHE TPUPOJHBIX MHUHEPAJIOB,
NEHCTBUE PAJUOAKTUBHBIX M3JIYyYCHHH Ha OpraHu3M

YCIIOBCKa

Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,I[I/IBI/I,HyaHBHLIﬁ A03UMCETP, KaMepa Bunbcona



IMPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHHSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMoOro
TpedoBaHMS

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOM 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero oopaszoBanusi Ha ocHoBe PI'OC

[Tonumanue posm  QU3MKM B  HAy4HOM  KapTMHE  MHpa;
c(OpMHPOBAHHOCTH 0A30BBIX MPEACTABICHUN O 3aKOHOMEPHOU CBSI3U
U II03HABAEMOCTU SIBJICHUW IIPUPOABI, O POJM DSKCIEPUMEHTa B
¢usuke, o cucremMooOpasymomeld poaun (U3MKH B Pa3BUTHH
€CTECTBEHHBIX HAyK, TEXHUKH M TEXHOJIIOTUH, 00 3BOJIOLUU
¢u3nYeCKUX 3HAHUM U MX POJIM B LIEJOCTHOM €CTECTBEHHOHAYYHOU
KapTHHE MHpa, O BKJIAAEC POCCUICKMX U 3apyOEKHBIX YUYEHBIX-
(U3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOILIETO

MHUpa, pa3BUTHC TCXHHUKH U TEXHOJIOTHI

3HaHus O BHUJAX MaTepuu (BEIIECTBO M IMOJE), O IBMKEHUU Kak
croco0e CyIIeCTBOBaHUS MaTepuu, 00 aTOMHO-MOJICKYJISIPHOI T€OpHH
CTPOEHHUsSI BEUIECTBA, O (PU3UYECKOH CYIIHOCTU SBICHUH NPUPOJBI
(MEXaHMYECKHUX, TEIJIOBBIX, JJIEKTPOMAarHUTHBIX M KBaHTOBBIX);
YMEHUE pa3anyaTh sBJICHU 110 OMMCAHUIO UX XapaKTepHBIX CBOICTB U
Ha OCHOBE OITBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HYECKOE SIBJICHUE;
YMEHHUE paclo3HaBaTh MPOSBICHNUE U3YYEHHBIX (PU3MUECKUX SBICHUMN
B OKpYXAalOUIEeM MHpE, BbIIEISAS HUX CYIIECTBEHHbIE CBOWCTBa

(mpu3HAKK)

Bianenue ocHOBamMu TMOHSATUHWHOIO ammapara U CHMBOJHYECKOIO
s3bIKa (PU3UKHU W WCIOJB30BaHUE WX JUIsl peHIeHHs] Y4eOHBIX 3ajad;
YMEHUE XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKHE SBJICHHUS H

MMpoONHECChI, UCIIOJIb3Ys (I)YH,Z[aMeHTaJ'IBHBIe " OMIIMPUYICCKUEC 3aKOHBI

YMeHHe ONMCHIBATh HN3YUCHHBIC CBOICTBA TeIl U (I)I/I3I/I"ICCKI/IG SAIBJICHUA,

UCIIONB3Ys PU3HUECKUE BETUUMHBI

Bnamenue ocHOBaMM METOIOB HAyYHOTO TIO3HAHHUA C YYETOM
coOrofieHusl MpaBui 0€30MacHOro Tpyna: HabmroIeHue (PU3NIECKUX
SIBJICHUM:

YMCHHUE CaMOCTOSATCIIbHO CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY



U3 JaHHOTO Habopa 0OOPYIOBaHMS MO WHCTPYKIUHU, OMHCHIBATH XOJ
OTIBITA U 3aIMCHIBATh €0 Pe3yIbTaThl, (POPMYIMPOBATH BBIBOABI;
NPOBEICHUE TPSMBIX M KOCBEHHBIX U3MEPEHUH (PU3MUECKUX BEITMUNH:
yYMEHUE IUIaHUPOBATh HM3MEPEHHs, CaMOCTOATENIBHO CcOOMpaTh
OKCIEPUMEHTAIBHYIO  YCTAaHOBKY IO HWHCTPYKIHMH, BBIYHCIIATH
3HA4YEeHUE BEJIMYMHBI U AHAJIU3UPOBATh IOJIyYEHHBIE PE3yJbTaThl C
Y4€TOM 3aIaHHOM MTOTPELIHOCTH PE3yIbTaTOB U3MEPEHUN;
IPOBEICHUE  HECIOXKHBIX  HKCIEPUMEHTAIbHBIX  HCCIIEIOBaHUIL;
CaMOCTOSITENIFHO ~ COOMpaTh AKCHEPUMEHTAIBHYIO YCTAaHOBKY H
OPOBOJIUTH  WCCIEJOBAaHUE IO  MHCTPYKUUHM,  IPEICTABIATH
MOJTy4CHHBIC 3aBHCHUMOCTH (PM3MUYECKUX BEIUYMH B BHJE TAOIHIl H
rpaMKoOB, yUYUTHIBATh IOTPEIIHOCTH, JIEJIaTh BHIBOJIBI 10 PE3yIbTaTaM

HUCCICA0BaHUA

[loHnMaHue  XapakTepHBIX  CBOMCTB  (pu3myeckux  Mojenei
(MaTepuasibHasi TOYKa, aOCOJIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHUS
ra3oB, JKHJIKOCTEH M TBEPIABIX TeJ, IUIAHETApHAas MOJEIb aToMa,
HYKJIOHHAasi MOJiellb aTOMHOIO siipa) U yMEHHE NPUMEHSATh UX I

00BsICHEHUST (PU3MUECKUX TPOIIECCOB

YMmeHne oOBACHATh (PU3MUECKHE TPOIECCHl U CBOIMCTBA TEN, B TOM
4yuclie W B KOHTEKCTE CHUTyalUd IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIISITh IPUYMHHO-CIICCTBEHHBIE CBSI3H U
CTPOUTH OOBSICHEHHE C ONOPON Ha M3yueHHbIE CBOICTBA (U3NYECKUX

ﬂBJIGHI/Iﬁ, (1)I/I3I/I‘ICCKI/IC 3aKOHBI, 3aKOHOMCPHOCTHU U MOACIINU

YMenue pemarts pacuérHble 3amaud (Ha Oaze 2 — 3 ypaBHCHHIA),
UCIIONB3YSl 3aKOHBI U (opmynbl, CBs3bIBaOIIME (pusmUeckue
BEJIMYMHBI, B YaCTHOCTH, 3allUChIBaTh KPaTKOe YCIIOBUE 3ajlayH,
BBISIBJISITH HEJOCTAIOLIUE JaHHbIE, BbIOMpATh 3aKOHBI U (OPMYIIBI,
HEOOXOIUMBIC TSl €€ pelIeHHs], UCIOIb30BaTh CIPABOYHLIC JaHHEIE,
MMPpOBOANTH paC‘IéTI)I U OLOCHUBATH PCATUCTHYHOCTHL IOJTYYCHHOI'O
3HaYeHHUs (HU3MUYECKOI BEIMUYMHBI, YMEHUE OMPEENATh pa3MEepHOCTh

(bu3nYECKO BETNYNHBI, TOTYYEHHON IPU PEILIEHUH 3a7aun

YMeHue xapakTepus3oBaTh MPUHLUIBI JAEHCTBUS  TEXHUUYECKUX
YCTPOMCTB, B TOM 4YHCJIe OBITOBBIX NPHOOPOB, M MPOMBIIIIEHHBIX
TEXHOJIOTMYECKHUX MPOLECCOB MO MX OMHUCAHUIO, UCTIOJb3Ysl 3HAHUS O

CBOMCTBaX (I)I/I3I/I‘leCKI/IX SBICHUN U HeO6XOI[I/IMLIe (pI/I3I/I‘IeCKI/Ie



10

11

3aKOHOMEPHOCTHU

YMeHue UuCHoib30BaTh 3HAHUS O (PU3MUECKUX SBICHHUAX B
NOBCETHEBHOM JKM3HM Juid  oOecriedeHust O€30MacHOCTH  IpH
oOpamieHnd ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU
YCTPOWCTBAMH, COXpPAHEHHsS 370pOBbs M  COONIONCHUS HOPM
HKOJIOTUYECKOTO TOBEJACHHUS B OKpYXalolled cpene; MOHUMAaHUE
HEOOXOAMMOCTH TPHUMEHEHUS IOCTHKEHUH (HU3MKM M TEXHOJOTHUH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaHUA

OneIT TIOHMCKa, TpeoOpa3oBaHUs M MPEJACTaBICHUS HH(DOpMaUu
(bu3UYeCKOro Ccoaep>KaHus C HCIOJIb30BaHUEM HH(OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJOTHI; YMEHUE OLEHUBATH J1OCTOBEPHOCTh
MOJlyYeHHOW WH(OpPMAIIMK HAa OCHOBE HMEIOMIMXCS 3HAHUA U
JIONIOJTHUTENbHBIX ~ WCTOYHUKOB, yYMEHUE  MCIIOIb30BaTh  MpPHU
BBITIOJTHEHUH Y4YEOHBIX 3aJaHUi HAyYHO-TIOMYJISIPHYIO JUTEpaTypy
(U3UYECKOTO COJEpKaHUsI, CIIPAaBOUYHbIE MaTepHUallbl, PECYpChl CETH
WuTtepHer; BnajeHue 0a30BBIMU  HaBBIKAMU  IPe0Opa3OBaHUS
uH(pOpMAaIllMM U3 OJHON 3HAKOBOM CHCTEMBI B JPYIyI0; yMEHHE
co3/aBaTh COOCTBEHHBbIE MUCHMEHHBIE U YCTHBIE COOOIIECHUS Ha

OCHOBC I/IH(l)OpMaLII/II/I N3 HECKOJIBKUX MCTOYHUKOB



INEPEYEHD 2JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA OI'D

O ®U3UKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 MEXAHWYECKMUE ABJIEHWA
11 Mexanuueckoe JBWkeHue. MarepuanbHas Touka. (Cucrema  OTCuérta.
' OTHOCHUTENBHOCTD JBU)KEHUS
PaBHOMepHOE 1 HepaBHOMepHOe JBHxkeHue. Cpenuss ckopocts. Dopmyna ams
1.2 BBIYUCIICHHSI CPETHEH CKOpocTH: V = S/t
PaBHOMepHOE NpsIMONMHENHHOE JABMXKEHHME. 3aBUCUMOCTb KOOPJHMHATHI Tejla OT
BPEMEHH B CIy4ae paBHOMEPHOT'O MPSIMOJIMHEWHOTO JIBUKEHUS:
13 x(t)=x,+vt
I'padukn 3aBUCUMOCTM OT BPEMEHH [UISl MPOEKIHMH CKOPOCTH, NPOEKIUN
nepeMelleHus, MyTH, KOOpPAMHATHl MpPHU PABHOMEPHOM MPSIMOJIMHEHHOM
JIBYKEHUH
3aBUCHUMOCTh KOOpJIMHATBl TeJa OT BPEMEHU B CIIy4ae PaBHOYCKOPEHHOTO
OPSAMOJIMHEHHOTO IBUKEHUS:
2
Sy =vy = f+a, = ;
2
@opMyiibl Ui MPOEKLUUHU IMEePEeMELIeHUs, HNPOEKIMH CKOPOCTH U MPOEKLUHU
YCKOpPEHUS IPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKEHUU:
14 5. (D=0, T+a,- £ .
2
U.\'('f) =Up, +a, 1,
a, () =canst,
Uh.: - U-__.l.: =2a.s,
I'padukm 3aBUCHUMOCTH OT BpeMEHM Il NPOEKLUUU YCKOPEHHUS, MNPOEKIUU
CKOPOCTH, NPOEKLUUN MEPEMELIEHU, KOOpAUHATHl IPH PABHOYCKOPEHHOM
PSIMOJIMHEHOM JABM>KEHUU
CBobosnHoe naneHue. PopMysibl, ONKMCHIBAIOIKME CBOOOJHOE MaJeHHUE Tena I10
1.5 BEPTUKAINU (IBW)KEHUE TeJda BHU3 WM BBEPX OTHOCUTENIBHO IOBEPXHOCTH

3emnn). I'paduku 3aBUCUMOCTM OT BPEMEHH JUIsl TPOEKLUUH YCKOPEHHMS,



1.6

1.7

1.8
1.9

1.10

1.11

1.12

MMpOCKIMU CKOPOCTU W KOOpAWHATBI IpHU CBOGOIIHOM nmaaCHuM TCjaa II0

BEPTHKAIIH
CKOpoCTh PaBHOMEPHOTO MBIDKCHHS Tela IO OKpPYXHOCTH. HampaBienue
CKOPOCTH.

Qopmyna AJid BBIYUCICHUS CKOPOCTH 4Yepe3 pajuyC OKPY)KHOCTH U TMEPHUOL

oOpareHus:
2mR
=
T

LentpoctpemurtensHoe yckopenue. Hampapienne [EHTPOCTPEMUTEIBHOTO

YCKOPCHUH. d)opMyna AJIST BBIYUCIICHUS YCKOPCHUA:

dopmyra, CBSI3bIBAIONIAS IEPHOJ] M YACTOTY OOpaIleHHUs:

Vo= ?

Macca. IInoTHOCTE BeliecTBa. d)opMyna JJIA BBIYUCIICHUSA IIJIOTHOCTH .

_m
V

Cuna — BektopHas pusnueckas BenuyrHa. CokeHue CHil

SIBnenue nunepuuu. Ilepsroiit 3akon HproToHa

Brtopoii 3akon HerotoHa:

F=m-a

CoHarnpaBIeHHOCTh BEKTOpPA YCKOPEHHUS TeJla M BEKTOpa CHIIbI, ICUCTBYIONIECH Ha
TEJI0

Bzaumopeiictue Ten. Tpernit 3akoH HeroToHa:

Fy y=-F

TpeHI/Ie IMOKOs U TPCHUC CKOJIbKCHUS. CDopMyna AJI BBIYUCIICHUA MOAYJIsI CHUJIbL

TPCHUS CKOJIbXKCHUA:



1.13

1.14

1.15

1.16

1.17

1.18

Hedopmaruss tenma. Ynpyrue u Heynpyrue aeopmanuu. 3aKoH yIpyrou
nedopmaruu (3akoH ['yka):

F=k-Al

BCGMI/IpHOG TATOTEHUE. 3aKOH BCCMHUPHOI'O TAI'OTCHUSA:
my - M,
F=G.—1 2
R
Cuiia TsbkecTu. Y CKOpeHHe CBOOOIHOTO TaJACHUSI.
®opmyna a7 BEIYUCICHUS CUJIbI TSHKECTH BOIM3H MOBepXHOCTH 3emnu: F = mg.
JIBxenue maneT Bokpyr Connia. [lepBas kocMuueckasi CKOpOCTb.

HesecoMocTs u neperpysku
Hmnynsc Tena — BeKTOpHas pu3ndeckasi BeIMYMHA.
D=mi
HNmnynse cucremsl Ten. U3MeHeHne nmnyibca. MIMITynbe cuiibl
3aK0H COXpaHEHUsI UMITYJIbCa JJI 3aMKHYTOW CHCTEMBI TEJI:
p=myUy +m,U, =const
PeakTuBHOE NBUXKEHUE

Mexanuueckas pa60Ta. qDopMyna JJIs1 BBIYHUCIICHH A pa6OTH CHIJIBI:

A=Fscosc

Mexanuueckas MOITHOCTD:

n=4
I

Kunernueckas n NMOTCHIUAJIbHAs SHCPIUsl. <D0pMyJ1a JJIA BBIYUCIICHUA

KMHETUYECKON SHEPIUU:

}JEJE
Be=my

Teopema o knHeTHUeCcKOU dHeprun. Popmyra i BBIYUCICHUS TOTCHIMAIBHON



1.19

1.20

1.21

1.22

1.23

SHECPTrUU TCJiad, MOAHATOIO

Haxa 3eMIIEN:

E,= mgh

MexaHnyeckas SQHeprusi:

E=E.+E,

3aKOH COXpaHEHMsI MEXaHUYECKOU sHeprun. Popmyiia s 3aKOHA COXPAHEHUs

MEXaHUYEeCKOH OHEPIUU B OTCYTCTBUC CUJI TPCHUS: E = const.

[IpeBpanieHne MeXaHM4ECKOM SHEPIUU IIPU HATMYUU CUIIBI TPEHMUS.

ITpocThie MeXaHU3MBI. «30JI0TO€ IPABUIIO» MEXAHUKH.
Peruar. Moment cwist; M - Fl.

YcnoBue paBHOBECHS phlyara:
M, +M,+.=0
[ToaBuxHBIN 1 HeTOABKHBIN O0510KkH. KITJ] mpocThIx MeXaHH3MOB,

n= Anonesaas
A‘S&I‘IZE'IIBEEHH

[aBiienue TBEpIOTO TENA.

d)opMyna JJI1 BBIYUCIICHUA JaBJICHUA TBép,I[OFO TCaa:

_F

JlaBiienne raza. ATMoc(epHOe JTaBiIeHHE.
I'mapocTaTtuyeckoe 1aBieHHE BHYTPH KHIKOCTH.

dopmyina i1 BBIYMCIICHMS TABJICHUS BHYTPU KUIKOCTH:

p=pgh+p_,

3axoH [lackans. 'mapaBauueckuii npecc

3akoH Apxumena. dDopmyna s ONPEACICHHUS BBITAJIKUBAIOIICH

HeﬁCTByIOIHeﬁ Ha TCJIO, HOl"py}KéHHOC B XKHNAKOCTB MJIU ra3:

Fo =P8V

Ycnopue miapanus Tena. [lnaBanue CYHAOB 1 BO3AYXOIUIaBAHUC

CHIIBI,



1.24

1.25

1.26

1.27

1.28

1.29

1.30

Mexanuueckue koneOaHMs. AMIUIMTYZHa, MEPUOJ M 4YacToTa KosieOaHUM.

®dopmyna, CBSI3bIBAIOIIAs YACTOTY U MEPHUO KOJICOAHUIA:

MaremaTuyeckuii W TNpPYXKUHHBIA MasTHUKU. [IpeBpailieHue sHepruu mnpu

K0J1e0aTeIbHOM JIBHKCHUN
3aryxaromue Konebanus. BeinykaeHHbIe KoeOanus. Pezonanc

Mexanunyeckue BOJHBI. [IpoAoJibHBIE M TONEpEUYHBbIE BOJHBI. [[1MHa BOJHBI U

CKOPOCTH paCipoCTpaHCHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpaskeHHE 3BYKOBOM BOJIHBI HAa I'DaHULE
nByX cpen. MHdpa3Byk u ynbTpa3Byk

IIpaxmuueckue pabomul

W3mepenune cpenHed IIOTHOCTH BELIECTBA; apXUMEIOBOM CHUIIBL; JKECTKOCTH
NPYXUHBL, KOA((GUIIMEHTa TPEHUS CKOJIbKEHUS; pabOThl CHIIBI TPEHHS, CHIIBI
YIPYTOCTH; CPEIHEH CKOPOCTH IBUKEHMSI OpycKa IO HAKJIOHHOM IJIOCKOCTH;
YCKOpeHHUs1 Opycka Npu ABMKEHHM [0 HAKJIOHHOM IUIOCKOCTH; YacTOThl M
nepuoAa KoieOaHUI MaTeMaTHMYeCKOro MasTHHMKA; 4YacTOThl M Iepuoja
KOJIEOaHUH NPYKUHHOTO MasTHHKA; MOMEHTa CHJIbI, AEHCTBYIOLIET0 Ha pblyar;
paboThl CUJIBl YIPYrocTH IpPU MOABEME Ipy3a C MOMOIIbK HEMOJBUKHOIO
6s10ka; pabOTHI CUJIBI YIPYTOCTU IPU MOABEME Ipy3a C MOMOIIBIO MOJIBUKHOIO
0JI0Ka.

HccnenoBaHue 3aBUCUMOCTH apXMMEAOBOM CHIIBI OT 00bEMa MOrpyKEHHOH
YacTH TeJIa U OT IUIOTHOCTH >KUJIKOCTH; HE3aBUCHUMOCTH BBITAIKUBAIOIIECH CHJIBI
OT Macchl TeNa; CUJIbI TPEHMSI CKOJIBKEHMSI OT CHJIBI HOPMAaJIbHOTO JaBJICHUS U OT
pOAa MOBEPXHOCTH; CWJIBlI YIPYIOCTH, BO3HUKAIOIIEW B IPYXKUHE, OT CTEICHU
negopManuu MpYXUHBI, YCKOpPEeHUs1 OpycKka OT yrijla HaKJIOHA HAaIpaBIISAIOLICH;
nepuoja (4acToThbl) KoieOaHUI HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEepUoa
KOJIEOAaHUH MPY)KUHHOTO MasTHUKA OT MAacChl Ipy3a U KECTKOCTH NPY>KUHBI;
UCCJIEJOBAaHUE HE3aBHUCUMOCTH IEpHOoJa KoJeOaHU HUTAHOTO MasTHHUKA OT
Maccsl rpysa. [IpoBepka ycinoBus paBHOBECHs ppluara

Qusuueckue A6neHUs 6 nNpupode: TIPUMEPHl IBIKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B JKUBOW M HEKMBOW IPUPOJE, NEUCTBUE CWIIBI TPEHUS B IPUPOJLIE U

TCXHUKC, IMPUIHMBBI W OTIUBBI, JABUKCHUC TIIJIIAHCT ConHeuyHoMI CUCTEMBI,



1.31

2.1

2.2

2.3
2.4
2.5

2.6

2.7

2.8

2.9

2.10

2.11

PCAKTUBHOC ABUXKCHUC KHMBBIX OPraHHU3MOB, pbldyaru B TCJIC YCIIOBCKA, BJIUAHUC
aTMOC(bepHOFO JaBJICHHUA Ha JKUBOU OpraHu3Mm, IIJIaBaAHUC pH6, BOCIIPHUATHEC

3BYKOB KUBOTHBIMH, 3€MJICTPSCECHUE, CEHCMUYECKUE BOJIHBI, IlYHAMHU, IXO
Texnuueckue ycmpoucmea: CHUIOMETP, NATYUKU IOJOXKECHHS, PACCTOSHUS U
YCKOpPEHUS, [IWHAMOMETp, MOJIINUIHUKH, PAKEThl, pblYar, IOABIKHBIA U
HENOJIBUKHBIA OJIOKH, HAKJIOHHAs IUIOCKOCTb, IPOCThIE MEXaHW3Mbl B OBITY,
cooOuIarmuecs: cocyibl, YCTPOMCTBO BOJOIPOBOJAA, T'MIpPABIMUYECKUIl mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOH HAcoC, apeoMeTp, 3XOJIOT,
UCIIOJIb30BaHUE YIIbTPa3BYKa B ObITY U TEXHUKE

TEIIIOBBIE ABJIEHU A

OCHOBHBIE  TIOJIOKEHUSI  MOJIEKYJIIPHO-KMHETHUYECKON TEOpUH  CTPOCHUS
BemecTBa. Mozaenu TBEPIOTO, KHUIKOTO U ra3000pa3HOrO COCTOSIHUI BEIECTBA.
Kpucrannuueckue u amopgHsble Tena

JlBuxenne dyactun BemiectBa. CBsI3b  CKOPOCTH JBMIKEHMSI 4YacTHUIl C
Temneparypoil. bpoyHoBckoe nBmxenue, mudpdysus

CMauuBaHue U KalWIISIPHBIE SIBICHUS

TemoBoe pacIlIupeHne U CXKATHE

TemoBoe paBHOBECHE

Buytpennsist sHeprus. Pabora u Teruiomepenaya Kak CIOCOObI HM3MEHEHMs
BHYTPEHHEHN SHEPrun

Buasl Teronepenaun: TEIIONPOBOIHOCTh, KOHBEKIIUS, U3Iy4EHUE

Harpesanne wu oxnaxnenue ten. KommdectBo — TemoTsl. Y nenbHas

TEIIJIOEMKOCTD:

O=am(t,—1)

3akoH COXPAHCHUA SHCPIrUH B TCIUIOBBIX IIPOLCCCAX. YPaBHeHI/IC TCILJIOBOTI'O

OastaHca:

0 +0, +..=0

HNcnapenne u koHueHcanus. M3mMeHeHne BHYTPEHHEW HHEpPruu B IIpOLECCE
WUCTIApEHUsI W KOHJAEHcauuu. KumneHue IKUAKOCTU. YJAenbHas TeroTa

napoobpasoBanus: L = Q/m

BiraxxHoCTh BO311YXa



2.12

2.13

2.14

2.15

2.16

2.17

3.1
3.2
3.3

3.4

3.5

3.6

IInaBnenue wu kpucraymsanus. l3MeHeHHe BHYTpEHHEW DOHEpPrUU IIpU

IJIABJICHUH U KPpUCTAJIN3AlIUH. Y,Z[GJ'IBHaH TCILIOTA IJIaBJICHUA !

, 9

-‘r"n-:_
m

BHYTpeHHHH OHCPIu:A CropaHuvsd TOIIJIHMBA. yz[eﬂbHaﬂ TCIIJIOTA CropaHusd TOILJIMBA:

g=Q/m

[Tpuntumnbe! paboTs! TeroBbix Asuratenei. KI1J[ TermoBoro auraresns

IIpakmuueckue pabomul

N3mepenue ynenbHON TEMIOEMKOCTH METAUIMYECKOTO LMIMHAPA; KOJIUYECTBA
TEIUIOTHI, MOJYYEHHOIr0 BOAOH KOMHATHOH Temmeparypbl (UKCHUpPOBaHHON
Macchl, B KOTOPYIO OIIyII€H HarpeTbli LWIMHAP; KOJUYECTBA TEIJIOTHI,
OTJIaHHOT'O HAarpeThIM LMIUHAPOM, IOCJIE OIYCKaHUs €ro B BOJY KOMHATHOHN
TEMIEPATYpPbl; OTHOCUTENBHOM BIIAXXHOCTU BO3/AYyXa; YJEIbHONW TEMJIOTHI
iaBieHuss Jpga. MccienoBaHue W3MEHEHUsT TEMIIEpaTypbl BOJbBI U
pa3IMYHBIX YCIIOBMSIX; SBJICHHs TEMJI000OMEeHa MpU CMEIIMBAaHUM XOJIOJHOW U

ropsiueit BOJbI; MpoIiecca UCIapeHUs

Duszuueckue s61eHUS 8 npupode.‘ MMOBCPXHOCTHOC HATSKCHUC W KAIIWUJIJIAPHBIC
SABJICHUST B MPHUPOAC, KPUCTAJUIBI B MPHUPOAC, U3IIYUCHUC COJ'IHLIa, 3aMCpP3aHUc

BO/I0EMOB, MOPCKHE OpH3bl; 00pa30BaHUE POCHI, TYMaHa, UHEs, CHETa

Texnuueckue ycmporicmea: KalWUIAPBL, IPAMEPBI UCIIOJIb30BaHUSA KPUCTAIUIOB,
KUAKOCTHBIM TEPMOMETp, IaTYMK TEMIIEpaTyphl, TEPMOC, CUCTEMA OTOIJICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETpP, MapoBasi TypOuHA, BUraTellb BHYTPEHHETO

CrOpaHHus
OJIEKTPOMAT'HUTHBLIE ABJIEHUA
Onexrpuzanus Teil. J[Ba BUJa 3JEKTPUUECKUX 3apsa0B
B3aumoneiictBue 3apspkeHHbIX Tenl. 3akoH Kynona
3aKOH COXpaHEHUs IEKTPUIECKOTo 3apsaa

Onektpuueckoe mnone. Hanpsk€HHOCTh anekTpuyeckoro mnois. I[IpuHiun

CYNEPIO3UIINH AIEKTPUUECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE)

Hocurenu QJICKTPUYCCKUX 3apAad0B. I[eﬁCTBHC QJICKTPHUYCECKOIO TIIOJII Ha

SJICKTPHUYCCKUC 3apAbl. HpOBOI[HI/IKI/I N IUSJICKTPUKHU

[TocTostHHBIN AIEKTpUYECKUi TOK. [lericTBus snekTpuyeckoro Toka. Cuia Toka.



3.7

3.8

3.9

3.10

3.11

3.12

3.13

3.14
3.15

3.16

Hanpsxenue.

I=qg/t,U=A/q

DIIEKTPUUYECKOE COMPOTUBIICHUE. Y ICIIBHOE AIEKTPUUECKOE COMTPOTUBIICHUE:
R =pl/S

3akon Oma s yuactka anektpudeckon nenu: | = U/R

HOCHeI{OBaTCHBHOG COCAMHCHHUEC ITPOBOJHUKOB!
1, =1, U=U,+U,. R=R +R,
HapaHHeJ'IBHOG COCAUMHCHHUEC ITPOBOJHUKOB PAaBHOT'O COIMPOTHUBIICHUA:
U=UgI=]+I;R=2.
CMenIanHbIE COCAUHCHUSA ITPOBOJHHUKOB

PaboTa u MmomHOCTh 25ekTpuueckoro Toka. A = Ult, P = Ul

3akon Jxxoynsa — Jlenma:

O=I"-R-t

OmnpIT SpCTe):[a. MarsuTHoe IoJe npsAMOro IpOBOAHHKA C TOKOM. JInaumn

MarHUTHOW UHAYKUIWH

MaruutHoe 110JIE TOCTOSHHOIO MarHurta. B3auMOJIENCTBUE IIOCTOSHHBIX

MarHuToB
JlelicTBME MAarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM
Omnbrtel @apazes. SABnenue anexTpoMaranuTHON UHAYKIUU. [IpaBuno Jlenma

IIpaxmuueckue pabomoi

W3mepeHne  3JIEKTPUYECKOTO  COMPOTUBIEHUS  PE3UCTOpPA;  MOUIHOCTH
AIIEKTPUYECKOTO TOKA; pabOTHI JIEKTPUUECKOIO TOKA.

HccnenoBanne 3aBUCHMMOCTH CUJIBI  TOKA, BO3HHMKAIOIIETO B MPOBOAHUKE
(pe3ucTopsl, JaMIouKa), OT HAIMPSKEHUsT Ha KOHIIAX MPOBOJHUKA; 3aBUCUMOCTH
CONPOTHUBIICHUS OT JJIMHBI IPOBOJHUKA, IUIOIIA/IA €r0 MONEPEYHOr0 CEYEHHUs U

YACIBbHOT'O COITPOTUBJIICHU.



3.17

3.18

3.19
3.20
3.21
3.22
3.23

3.24

3.25

3.26

3.27

3.28

4.1

HpOBepKa nmpasujia JJIs1 SJICKTPUUCCKOTO HAIIPAKCHHUA IIPHU MTOCICAOBATCIBHOM
COCIMHCHUU IIPOBOAHHUKOB; IIpaBUWjia JIsI CHJIbI JBJICKTPUYCCKOTO TOKa IIpH

napajuieJIbHOM CO€IMHEHUU MTPOBOIHUKOB (PE3UCTOPHI U JTAMITOUKA)

Qusuueckue s6leHUs 6 npupooe: BIEKTPUYECKUE SBICHHS B aTMocdepe,
AMEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE MoJie 3eMiid, Apeid MOIIOCOoB,

POJIb MAroHuTHOI'O MMOJIA AJId J)KU3HU Ha 3GMJIG, MOJIAPHOC CUAHUC

Texnuueckue ycmpoticmea: DIEKTPOCKOI, aMIEPMETP, BOJIBTMETP, PEOCTaT,
CUETUYMK  IEKTPUYECKOW  DHEPruH,  3IIEKTPOOCBETUTEIbHBbIE  NPHOOPHI,
HarpeBaTellbHbIC AIIEKTPONIPUOOPHI (mpumepsr), JJIEKTPUYECKUE
IOPEJOXPAHUTEIH, DIEKTPOMATHUT, 3JEKTPOJIBUIATElb IOCTOSHHOIO TOKA,

reHepaTop MOCTOSIHHOTO TOKA
3JI€KTpOMaFHI/ITHI)Ie BoJabl. Ikama SJICKTPOMArHuTHBIX BOJIH
JlyueBasa mozeinb cBeta. [IpsamosiMHERHOE paclIpOCTPaHEHHUE CBETA
3akoH oTpaxeHus cera. [lockoe 3epkaio

[Tpenomnenue cBeta. 3aKOH MPEIOMIICHUS CBETA

Jucnepcus cBeta

JIunza. Xoxa nydeit B nunH3e. POKYCHOE pacCTOsIHUE JUH3BI. OnTUYecKas cuia
mmusel; D = 1/F

I'na3 kak ontuyeckas cucrema. OnTuueckue NprudopbI

Ilpakmuueckue pabomul
W3mepenne ONTHYECKOW CHIIBI COOMparomiel JMH3bI; (POKYCHOTO PacCTOSIHHS
cobuparomielt JTUH3bI (110 CBOWCTBY PaBEHCTBA pPa3MEpOB MpeiMeTa U N300pakeHus,
KOIJa IPeIMET PACIIONIOKEH B IBOMHOM (hoKyce), MoKa3aTels IPEIOMIICHHS CTEKIIA.
HccnenoBanue cBOiicTBa  M300pak€HUs, IOJYYEHHOIO C  IOMOILBIO
coOuparonield JIMH3bl;, N3MEHEHUsI (POKYCHOTO PACCTOSIHHS JABYX CIIOKEHHBIX JIMH3,
3aBHCHUMOCTH yIJla TPEJIOMIIEHUS CBETOBOTO Jyya OT YIJla MajJeHUs Ha TPaHULEe

«BO3yX — CTEKIIO»
Qusuueckue senenus 6 npupode. 3atmenns Comana u JlyHBI, 1BeTa Ted,
ONTHYECKHE SBJIEHUS B aTMocepe (1BeT Heba, pedpakuus, pagyra, MUPax)
Texnuueckue ycmpoticmeéa: OYKH, TepUCKOI, (oToannapaT, ONTHYECKUE
CBETOBOJIBI
KBAHTOBEBGIE SABJIEHUA
PagunoaktuBHOCTE. Anb(da-, Oera-, raMMma-usnydeHus. Peakiuum anbda-u Oera-

pacmajna



4.2
4.3
4.4
4.5

4.6

4.7

OmnsiThl Pesepdopaa no paccesnuto ansha-uactuil. [lnanerapaas Mmoens atoma
CocraB aromHoro spa. M3oronst

[Iepuon nonypacnaaa aTOMHBIX SAEDP

SnepHble peakuy. 3aKOHBI COXPAHEHUS 3apSI0BOTO U MACCOBOTO YUCET

Qu3uueckue A61eHUs 6 Npupooe. E€CTECTBEHHBIN pPaJMOAKTUBHBIN (OH,
KOCMHMYECKHE Jy4M, pPaJUOAKTUBHOE U3Iy4YE€HUE MPUPOAHBIX MMHEPAJIOB,

I[eflCTBHe pPaarOaKTUBHBIX PI3JIy‘~ICHPIﬁ Ha OpraHuim 4CJIOBCKa

Texnuyeckue ycmpoticmea: CEKTPOCKOI, HHAUBUAYAIbHBIN J03UMETpP, KaMepa

BunbcoHa, snepHas sHEpreTuka



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET
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