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MOACHUTEJIbHAS 3AININCKA

[Iporpamma 10 (¢u3MKEe Ha YpPOBHE OCHOBHOIO OOIIEro 00pa3oBaHUs
COCTaBJICHa Ha OCHOBE MOJIOKEHMH M TpeOOBaHUU K pe3ysibTaTaM OCBOCHMS Ha
0a30BOM YpOBHE OCHOBHOH 00pa3oBaTeIbHOM MPOrpaMMbl, NPEICTABIECHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (henepanbHON paboueii mporpaMMbl BOCTIUTAHUS U
Konuenuuu npenonaBanusi yue6Horo npeaMera « Ousnkay.

[Iporpamma 10 (Qu3uke Ha ypOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE IMOJIOKEHHH M TpeOOBaHUU K pE3yNbTaTaM OCBOCHHMS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOTPaMMBbI, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuetoM (enepanbHON paboueit mporpaMmMbl BOCIIUTAHUS U
KOHLETIUHU MpenoiaBaHus yueoHoro npeamera «Dusukay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaMpaBiIeHO Ha (opMupoBaHUE
€CTECTBEHHOHAYYHON TPaMOTHOCTH OOYYarOIIUXCsl W OpPraHU3AIHNI0 W3YYCHUS
Gbu3NKKM Ha JAESITeNIbHOCTHOM OcHOBe. B mporpamMme mo ¢u3Mke yYUTHIBAIOTCS
BO3MOXHOCTH Yy4yeOHOro mpenMera B peanuzauuu tpedboBanuiit ®I'OC OO0 k
MJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3ysibTaTaM O0y4eHUsI, a TaKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEJAMETOB Ha ypPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no u3uke ycTraHaBIMBAaET pacnpeieieHue yueOHOro mMaTepuana
1o rojaM o0ydeHus (1o Kjaccam), MmpejjaraeT IpUMEPHYIO MOCIeA0BaTEILHOCTh
M3Y4YEHUS TeM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHUS TPEIMETHOTO COJEPKaHUS W
y4eTe BO3PACTHBIX OCOOCHHOCTEN 00yYaroIInXcsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LEIbI0 OKa3aHUS METOJUYECKOM
MOMOILY YYUTEIIO B CO3/IaHUU paboYell MporpaMMbl O YYEOHOMY IIPEIMETY.

®du3zrka SBIAETCS CUCTEMOOOPA3YIONIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEIMETOB, IMOCKOJbKY (PU3MYECKHE 3aKOHBI JIeKaT B OCHOBE IIPOILIECCOB U
SBJICHUN, W3y4yaeMbIX XHUMHEH, Ouosiorued, actpoHomMuerd u GUUIECKOU
reorpadueii, BHOCUT BKJaJ B E€CTECTBEHHOHAyYHYI) KAPTUHY MHpA,
MPENOCTaBIsIeT HamOoJiee SCHbIE O00pa3ibl MPUMEHEHHUS HAyYHOTO METoja
MO3HAHUSA, TO €CTh CII0CO0A MOMYUYEHHUs JOCTOBEPHBIX 3HAHUI O MHUPE.

Opnna w3 raaBHBIX 3a7a4 (pU3MUecKkoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHus COCTOMT B (POPMHUPOBAHUU E€CTECTBEHHOHAYUYHOW T'PAMOTHOCTH U
WHTEpeca K HayKe y 00y4aromuxcs.

N3yuyenune ¢Qusukun Ha 0a30BOM YypOBHE MPEIIOJIaraeT OBJAJCHHE
CICAYIOIIMMU KOMIIETEHTHOCTSIMHM, XapaKTepU3YIOUIMMHU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e Hay4YHO OOBSCHSTH SIBJICHUS,

e OIEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO UCCIIeI0BAHNUS;



HHTCPIIPCTUPOBATL JAHHBIC M HCIIOJb30BAaTbh HAYYHBIC A0KA3aTCIbCTBA
I TIOJIYUYCHHA BBIBOOBY.

[enn wusyueHuss (PuU3NKK HAa YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS
ONpeJeNieHbl B KOHUENUMU IpenojaBaHus ydyeOHoro mnpeamera «®Dusmka» B
oOpa3oBarenbHBIX oOpraHusanusx Poccuiickoit @Denepaiuu, peamu3yOMUX
OCHOBHBIE 00111€00pa30BaTENbHbBIE IPOrPAMMBI.

enun uzydyenust pu3nku:

NpUOOpEeTeHNE HWHTEpEca W CTPEeMJICHUS OOYYalomUXCs K HAYYHOMY
M3YYCHHUIO TPUPOJBI, Pa3BUTHE HMX HMHTCIUICKTYIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABIICHUNA O HAYYHOM METOJE MO3HAaHUS U (DOPMUPOBAHHE
HCCIIEI0BATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;
dbopMupoBaHHE HAYYHOI'O MHPOBO33PECHHS KaK pe3ysibTaTa H3YUYCHHUS
OCHOB CTPOCHHMSI MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
dbopMHpOBaHUE TPEACTABICHUA O poM (DU3UKH IS Pa3BUTHUS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE  TPEACTAaBICHHMM O  BO3MOXHBIX  cepax  Oymymiei
po(eCCHOHANILHOMN JESITEIIBHOCTH, CBA3aHHOW ¢ (PU3MKOM, MOATOTOBKA K
JTanbHEHIIEMy 0OYYEHUIO B 3TOM HalPaBJICHHH.

JlocTKeHHME 3THX IIeJield MpOorpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
o0rero o0pa3oBaHusi 00ECIEYNBACTCS PEIICHUEM CIICAYIOINX 3a/1a4:

npuoOpeTeHne 3HAHWH O JWCKPETHOM CTPOCHHHM  BEIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, 3JIEKTPUYCCKUX, MArHUTHBIX M KBaHTOBBIX
SIBIICHUSIX

MpUOOpETeHNE YMEHUN OIMUCHIBATH U OOBACHATH (DU3UYECKUE SIBJICHUS C
UCTIOJIb30BAaHUEM TIOJTYUSHHBIX 3HAHU;

OCBOCHHE METOJIOB pEIICHUS TMPOCTCHINMX pacyeTHBIX 3aJad ¢
UCTIOJIb30BaHUEM (br3uIeCcKuX MOJICIICH, TBOPYECKHUX U
MPAKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIIOIaTh MPUPOIHBIC SIBJICHUS M BBITIOTHATH OMBITHI,
nabopaTtopHble pabOTBl W AKCHEPUMEHTAJbHBIC HUCCIEIOBAHUS C
WCIIOJIb30BAaHUEM U3MEPUTEITHLHBIX TPUOOPOB;

OCBOCHHE TPUEMOB paboThl ¢ MHPopMalmenn GU3NIEeCKOro CoAepKaHusd,
BKJItOUYasi HHPOPMAIIHIO O COBPEMEHHBIX JOCTHKCHUSIX (QU3UKH, aHAIA3 U
KPUTHYECKOE OIICHHBaHUE WH(OPMAITUH;

3HAKOMCTBO €O c(hepamu poPheCCUOHATILHON NESITENbHOCTH, CBI3aHHBIMU
C (uU3MKOW, ¥ COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTHKCHHSIX (PU3MUECKON HAYKH.



OO011ee 9ncIo YacoB, PEKOMEHAOBAHHBIX ISl M3yUYeHUsT PU3UKU Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Henelnw), B 8 kimacce — 68
gyacoB (2 uaca B Hemeno), B 9 kmacce — 102 wyaca (3 uvaca B Hememo).

[Ipennaraemslii B mporpaMMe no (pu3MKe MnepedyeHb JadbopaTOpHbIX padoT U
OTIBITOB SIBJISIETCSI PEKOMEHIATENIbHBIM, YUUTENb AENAeT BHIOOP MPH MPOBEACHUH
7ab0opaTOpHBIX PabOT W OMBITOB C YYETOM HWHIUBUIYAIBbHBIX OCOOCHHOCTEH
oOy4JaronMxcs, ClHUcKa HKCIEPUMEHTAIbHBIX 3aJaHui, MpearaeMblx B pamMKax
OCHOBHOTO TOCYJapCTBEHHOTO 3K3aMeHa MO0 (hU3HKE.



COJAEPKXAHUE OBYUYEHUA

7 KUIIACC
Du3uka 1 e€ poJb B MO3HAHUHU OKPYKAKIIEro MUpa.

@usnka — Hayka o mnpupone. fABneHuss npupoapl. PU3NUECKHUE SBICHUS:
MEXAHUYECKHUE, TEIIOBBIE, JIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckue BeNMYMHBL. M3MepeHne Qu3nyeckux BeIWYUH. DPU3HUECKHUe
npubopsl. [lorpenmHocTs n3MepeHnit MexyHapoiHas CuCTeMa eIUHUII.

Kak ¢wusuka u jApyrue ecTecTBEHHbIE HAyKHM H3Y4YaloT MPUPOJY.
EcrecTBeHHOHAy4HBIM METOJ TMO3HAHUS: HAOIIOJIEHHUE, IMOCTAaHOBKAa HAYYHOI'O
BOIPOCA, BBIIBIDKCHHUE THIOTE3, SKCIIEPUMEHT TI0 TTPOBEPKE TUTIOTE3, OOBICHEHUE
HaOmoaemoro siBieHus. Onucanue GU3NIeCcKuX SBJICHUM C TOMOIIBIO MOJIeTIei

Hemoncmpayuu.

1. MexaHuueckue, TEIJIOBbIE, JJIECKTPUYECKUE, MATHUTHBIE, CBETOBBIC

SBJICHUS.
2. ®usuyeckue MPUOOPHI U MPOIEIypa MPSIMBIX U3MEPEHHN aHAJIOTOBBIM U
U (POBHIM MPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpeneneHue 1EHbI IeTECHUS MIKaIbl U3MEPUTEIBLHOTO Mpudopa.

2. HM3mepeHue pacCTOSAHUM.

3. Hsmepenue o0béMa XKUIAKOCTH U TBEPJOTO TEa.

4. OnpeneneHue pa3MepoB MAJIbIX TE.

5. M3MepeHue Ttemmeparypbl MpPU NOMOIIM >KUAKOCTHOTO TEPMOMETpA H

JlaTYUKa TEMIIEPATYyPBhl.
6. IIpoBeneHue uccienoBaHusl MO MPOBEPKE TMIIOTE3bI: JAIbHOCTH MOJIETA
apuka, MymeHHOTr0 FOPU30HTAILHO, TeM O0OJibllle, YeM OOJIbIlIe BHICOTA
Iy CKa.
IlepBoHaYabHbIEC CBEACHUA 0 CTPOCHUM BelleCcTBA.

CrpoeHue BellecTBa: aTOMbl M MOJIEKYJIb, WX pa3Mmepbl. OIbITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBmxeHne wyactun BemecTBa. CBSA3b CKOPOCTH JBHXKEHUS YaCTHUI[ C
TemriepaTypoil. bpoyHoBckoe aBmxkeHue, nuddysus. BzammonelicTBue uacTuil
BEILECTBA: IPUTSKEHUE U OTTAJIKUBAHHUE.

ArperatHble COCTOSIHUSI BEUIECTBA: CTPOCHHUE Ta30B, HKUJKOCTEW M TBEPIBIX
(kpucraminyeckux) Teia. B3auMocBsi3b MEXKy CBOWCTBAMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSAX M UX aTOMHOMOJICKYJISPHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaOmroneHune OpOyHOBCKOTO JIBHKEHHSI.

2. Habmonenue nuddysumn.



3. HaGmionenue ~ siBmeHuidd,  OOBACHSIONIMXCS  TMPUTSHKEHUEM  WJIH
OTTAJIKUBAHUEM YaCTHUI] BEIIECTBA.

Jlabopamopnsie pabomel u onvimol.

1. OueHka JuameTpa aromMa METOAOM PsAOB (C  HCIOJB30BAaHUEM

dboTorpaduii).

2. OmbITHI 10 HAOJIOICHHUIO TETUIOBOTO PACIIMPEHHUS ra30B.

3. OnbITel 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.

JIBH:KeHMEe M B3aMMOAeiiCTBUE TeJl.

Mexannueckoe nBvKeHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBHKCHHE.
Cxopoctb. CpelHsAsi CKOpPOCTh NPU HEPABHOMEPHOM IBWKEHHHU. Pacuer myTu u
BPEMEHHU JIBUKCHMUSI.

SlBnenue wHepruu. 3aKOH WHEpUHMH. B3anMonencTBue Ten Kak MNpUYAHA
U3MEHEHHsI CKOPOCTM JBWXEHHA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€AUHULIE
0o0BEMa BEIIECTBA.

Cwita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. Cwiia ynpyrocTd M 3aKOH
I'yka. 3MepeHue Cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJIEHHE TATOTEHHUS M CHUIA
TskecTd. CHila TSDKECTH Ha JIpyrux mianerax. Bec tena. HeBecomocTs. CroxeHune
CWJI, HANPABJIIEHHBIX IO OJHOM IpsiMoM. PaBHonelcTByromas cuil. Cuiia TpeHUsI.
TpeHue CKOIbKEHNS U TPEHUE NOKOS. TpeHne B IPUPOIE U TEXHUKE.

Hemoncmpayuu.

HabGmronenne MexaHnuecKoro JIBHXKEHUS TeTa.
N3mepeHne cKopoCTH NMPSAMOJIMHENHOTO JBUKEHHS.
HaGnronenue siBeHUS HHEPLIMH.

CpaBHeHHE Macc MO B3aMMOJIEVCTBUIO TEN.
CrnoxeHue CuJil, HalpaBJICHHbBIX MO OJHON MPSMOIl.

Jlabopamopnsie pabomuel u onvimol.

1. OnpeneneHne CKOPOCTH PaBHOMEPHOIO JBHKEHHU (LIapHKa B >KMJIKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMIIS M TaK Jajiee).

2. OmpeneneHue CpeaHEN CKOPOCTH CKOJBKEHHs Opycka WM IIapuKa Mo
HAKJIOHHOU ITOCKOCTH.

1
2
3
4. HabnroneHue n3MEeHEeHUs! CKOPOCTH MPU B3aUMOJEHCTBUM TE.
5
6.

OrnpeneneHue MIOTHOCTH TBEPIOTO Tea.
4. OmbITEI, JNEMOHCTPHUPYIOIIME 3aBUCHMOCTh pacTshKEHUS (JIedopmariun)
MPYKUHBI OT NPUIIOKECHHOMN CHUJIBI.
5. OmnbITHI, JEMOHCTPUPYIOUIME 3aBUCUMOCTD CHJIBI TPEHUSA CKOJIBKEHHS OT
BECa TeJla U XapaKTepa CONMPUKACAIOIINXCSA MOBEPXHOCTEM.
JaBjeHne TBEPAbIX TeJl, JKUAKOCTEH U ra3oB.



JaBnenue. CriocoObl yMEHBINICHUS M YBEIUYCHUs aBlieHus. J[aBienue rasa.
3aBUCUMOCTh JaBJEHUS raza oT oObema, Temmeparypel. llepemaua naBieHus
TBEPJIIMU TEJIAMH, XUJIKOCTSIMU MU TazaMu. 3akoH [lackans. IIHeBmaTuueckue
MalllMHbl. 3aBUCUMOCTb JABJICHUSI KUJKOCTH OT TIyOuHBI. ['mapocratnueckuii
napagokc. Coobuaromuecs cocypl. ['unpaBinueckue MEXaHU3MBbl.

Atmocdepa 3emin u atmocdepHoe napieHue. [IpuyuHBI CyliecTBOBaHUS
Bo3aAyHON oOonouku 3emuu. Onbit Toppuuemwmu. M3mepenue atrmochepHOro
JaBJIEHUS. 3aBUCUMOCTh aTMOC(EPHOI0 AABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 M13MepeHuss aTMOC(hHEPHOTO TaBJICHHUS.

JelicTBue XKUIKOCTU U ra3a Ha MOTPYKEHHOE B HUX TeJIO. BeITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxomnnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTbH JAAaBJIEHUA ra3a OT TeMIEPaTypHhI.

[lepenaya naBiaeHUS )KUJIKOCTHIO U Ta30M.

Coobmaroiuecst CoOCy/Ibl.

['mppaBnuueckunii mpecc.

[IposiBnenue neicTBUs aTMOCPEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKUBAIOUIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTU
TeJa U INIOTHOCTU KUIKOCTH.

PaBeHCTBO BBITAIKHUBAIONIEN CUIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YclOBHE IJIaBaHUS TEJl: IJIaBaHHWE WJIU MOTPY>KEHHE TEN B 3aBUCUMOCTH
OT COOTHONIEHUS INTIOTHOCTEN TeNa U )KUAKOCTH.

Jlabopamopnsie pabomel u onvimol.

1. UccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOrPYKEHHOM B
KUJIKOCTh YaCTH TeJa.

2. OnpeneneHne  BBITAJIKHUBAIOIICH CWIbL, JEHCTBYIOIIEH Ha  TEJoO,
MOTPYKEHHOE B KUJIKOCTh.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOIIEH CWIIBI, JEMCTBYIOIIEN HA TEIO
B JKUJIKOCTH, OT MaCChl TeJa.

4. OnpITBl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh BBITAJKHBAIOIICH  CHIIBI,
JNEUCTBYIOIIEH Ha TEJNO B KUAKOCTH, OT OOBEMa MOrpyKEHHOW B
KUJIKOCTh YaCTH TeJIa U OT IJIOTHOCTH >KUJAKOCTH.

5. KoncTtpyupoBanue apeomerpa WM KOHCTPYUPOBAaHUE JIOAKH U
onpenesieHne e€ rpy30MnoabEMHOCTH.

PaGora u MOIIHOCTB. JHEpPrus.

Mexanundeckast pabota. MOIIHOCTb.

[IpocTbie MexaHWU3MBI: pbIUar, OJOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuiio
paBHOBecus pbluara. [IpumeHeHue mpaBuia paBHOBECHS pbluara K OJIOKY.

o Uk~ w N
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«3omotoe mpaBmwiio» MexaHuku. KosdduumeHnt monesHoro neictBus (naiee —
KII/I) npocthix Mexanu3moB. [IpocTbie MexaHU3MBI B OBITY U TEXHHKE.

Mexannueckass dHeprus. KuHeTtmyeckas W IOTEHUHAJIbHAS  DHEPTHS.
[IpeBpaieHre OTHOTO BH/IA MEXaHUYECKOW DHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUHU B MEXAHHUKE.

Hemoncmpayuu.

1. IIpumepbl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomuel u onvimol.

1. Omnpenenenue pabdOThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JIBH)KEHUH Teja

10 TOPU30HTAIILHON TIOBEPXHOCTH.

2. HccnenoBaHue yclIOBUM paBHOBECUS pblyara.

3. Hsmepenue KIIJl HaKIOHHOM TIOCKOCTH.

4. M3ydeHune 3aKOHA COXPAHECHUSI MEXAHUYECKON SHEPTHUH.

8 KUIACC

TemoBbie siBJICHUS.

OCHOBHBIE TIOJIO)KEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU CTPOCHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. OIBITHI, MOATBEPKAAOLINE
OCHOBHBIE MOJIOKEHUSI MOJIEKYIIPHOKUHETUYECKON TEOPUHU.

Mopenu TBEPHOro, JKHIKOTO M Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tesna. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUU MOJIEKYJISIPHO-KUHETUUECKOU TEOPHUU.
CmaunBaHU€ U KalWUISIpHBIE sIBJICHUSI. TemIoBoe pacliupeHue U CKaTue.

Temneparypa. CBsizb TemmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yactull. BuyTpenHsas osHeprus. CnocoObl HM3MEHEHUS BHYTpPEHHEH DSHEpruu:
Temionepeaaya u COBEpILICHUE paboTHI. Buasr TEIUIONEepeAaun:
TEIUIONPOBOJHOCTD, KOHBEKIIHS, U3JIyUYCHHUE.

KonudectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BEIIECTBA. TeriooOMeH u
TEIJIOBOE paBHOBEcHE. YpaBHEHHE TeIioBoro Oamanca. IlnaBnenue wu
OTBEpJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YJEIbHAs TEIJIOTA IIJIABJICHUA.
[TapooOpa3oBanue u konjaeHcanus. Mcmapenuwe. Kumenwe. YnmenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpATypbl KHIICHHS OT aTMOC(EepHOro
JIaBJICHMUSI.

BnaxnocTs BO3ayXa.

OHeprus TOIIMBA. Y I€JIbHAS TEMIOTA CTOPaHUSL.

[Tpunnuner pabotel TerioBbix asurareneit KIIJ[ temmoBoro nBurartesns.
TennoBele IBUTATENN U 3a1UTA OKPYKAIOLIEH CPEJIbI.

3aKOH COXpPAHEHUS U MPEBPAILCHUS SHEPTUHU B TETUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHIKECHHSI.



v W

W o N

10.
11.
12.
13.

Habmonenne nuddy3un.

HaOmronenne ssBjieHUt cMauMBaHKS M KalMMLIAPHBIX SBICHUM.
HaOmroienue TemioBoro pacmpeHus Ted.

N3meHeHnne naBieHus ra3a Mpyd U3MEHEHUU 00bEMa M HArpEBaHUU WIIU
OXJIAXKICHUU.

IIpaBuna u3MepeHus: TeMIEpPaTyphl.

Buabl Teronepenaum.

OxJtaxieHue IpHu COBEPILIEHUH PabOTBHI.

HarpeBanwne npu coBepiieHMH padOThl BHEIITHAMH CHJIAMHU.
CpaBHeHME TEIUIOEMKOCTEH pa3IMYHbIX BEIIECTB.
HaOmaronenne kuneuus.

HaOmnroienrie mocTostHCTBA TeMIEpaTyphl IPH TUIABICHUU.
Mopaenu TEeIJIOBBIX ABUTATEIICH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMBITEI O OOHAPYKEHUIO EUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnBITHI 1O BBIPAIMBAHUIO KPUCTAILUIOB TOBAPEHHOM COJIM WJIU caxapa.
OnpITEl IO HAOIIOACHUIO TEIUIOBOI'O PACHIMPEHUS Ta30B, KHIAKOCTEH M
TBEPABIX TEIL.

OmnpeneneHue JaBieHUs BO3yXa B OaJJTIOHE HITTPUIIA.

OnbITHl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJICHUA BO3AyXa OT €ro
00béMa M HarpeBaHUS W OXJIAKICHHS.

[TpoBepka rUnmOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOMKA JKHIKOCTH
B TEPMOMETPUUYECKOMN TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wW3MeHEHHsT BHYTPEHHEH OSHEPruuM Tejla B pe3ysbTaTe
TerIonepeaaYy U paboThl BHEITHUX CHJI.

UccnenoBanne sBIEHUS TEIUIOOOMEHA IMPU CMEIIMBAHWU XOJIOJHON U
ropsiueu BOJIBI.

Omnpenenenne  KOJWYECTBA  TEIUIOTHI, IOJIYYEHHOIO  BOJOW  IpH
TEIIO0OMEHE C HarpeThiM METANTMYECKUM ITUJTUHIPOM.

Onpenenenue yaeabHOW TEIIOEMKOCTH BEIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

Onpenenenne OTHOCUTENBHOM BIQXKHOCTH BO3yXa.

OrnpeneneHue yaeabHOM TETIOTHI MUIABJACHUS JIbJA.

DJIeKTPUYeCKHe U MATHUTHBIE SIBJICHUS.

OnekTtpu3auus Tel. J[Ba poaa 3iEKTpUUYECKUX 3apsaoB. B3ammoneiicTBue
3apsoKeHHBIX  Ten.  3akoH Kynona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsSHKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUS MEXKAY TEIAMH).

Onektpuueckoe mnone. Hanpspk€HHOCTH aiekTpudeckoro mnosst. [IpuHnun
CYHEPHO3UIIUU IEKTPUUECKUX TOJIeH (Ha KaueCTBEHHOM ypPOBHE).



Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOJHMKM W JOUANEKTPUKU. 3aKOH  COXpPAHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKAN TOK. YCIOBHUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
HMCTOYHMKHM TOCTOSIHHOTO TOKa. JIeMCTBHUS SIEKTPUUYECKOro TOKa (TeIIoBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKHUI TOK B )KHJIKOCTSX U Ta3ax.

Onektpuueckasgs uenb. Cumia  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ComnpoTuBieHne NPOBOJHUKA. Y IEIBHOE CONPOTHUBIEHUE BelecTBa. 3akoH Oma
i ydactka nenu. llocienosarenbHOe M mapajuleIbHOE — COCAMHEHHE
MIPOBOJAHUKOB.

Pabora © MOIIHOCTH 3JIeKTpUueckoro Toka. 3akoH Jxoyns—Jlenua.
DneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMBIKaHHE.

[locTosiHHBIE ~ MarHuThl.  B3aumonaeiicTBUE  MOCTOSHHBIX ~ MarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1osie 3eMJIM M €r0 3HAYECHUE NI KU3HU Ha 3eMJIe.
Omeir  Opcrena. MarmuTHoe IMOJE€  DJIEKTPUYECKOro Toka. IIpumenenume
AJIIEKTPOMArHUTOB B TEXHUKE. [|eliCTBME MarHUTHOIO MOJIA HA POBOJHUK C TOKOM.
DNEKTpOJBUraTelib MOCTOSHHOIO TOKa. VCronb30BaHWE >3IEKTPOJBHUraTesic B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHOPTE.

Omnertel @apanesd. fBneHne snekTpoMarHuTHOM MHAYKIMH. [IpaBuno Jlenna.
DneKTporeHepaTop. Crioco6b1 MOJTYYEHHUS ANEKTPUUYECKOU SHEPruu.
DNEKTPOCTAHIIMK Ha BO30OHOBJISIEMBIX HCTOYHUKAX YHEPTUU.

Hemoncmpayuu.

DIIeKTpU3anus Te.
JIBa pona 3JIEKTPUYECKUX 3apsiA0B U B3AaUMOACHCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOTA.
DIEeKTpOCTaTUYECKast MHAYKIUS.
3aKOH COXPAHEHUS IIEKTPUUECKUX 3apsI0B.
[TpoBOHHKH W TUSJIEKTPUKH.
MopenupoBaHue CUIOBBIX JIMHHUM 3JIEKTPUUECKOTO MOJIS.
M cTOYHNMKH TTOCTOSIHHOTO TOKA.
JlericTBUSA DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B KUJKOCTH.
. I'a30BbIi1 pa3ps.
. I3MepeHne cuitbl TOKa aMIeEPMETPOM.
. I3MepeHne 25eKTpUIeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. PeocTtat 1 marazuH cOnpOTUBIICHUM.
. B3anmoieiicTBre MOCTOSSHHBIX MAarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJIEHUs MOJIOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHre MarHUTHBIX MOJIEN MOCTOSSHHBIX MAarHUTOB.

OnbIT IpcTena.

MarauTHo€e noje Toka. DJIEKTPOMArHuT.

JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DJIIEKTPOABUTATENb ITOCTOSHHOTO TOKA.

HccnenoBanue sBJICHUA 3JIEKTPOMArHUTHON UHAYKIIUH.

Omnbiter apages.

3aBUCUMOCTh HAIIPaBJICHUS HWHAYKIHMOHHOTO TOKA OT YCIOBUH €ro
BO3HUKHOBECHHUS.

DJIEKTPOreHepaToOp MOCTOSHHOTO TOKA.

Jlabopamopnsie pabomel u onvimol.

1.

o u k~ow

10.
11.

12.

13.

14.

15.

16.

OnpiTel 1O HAOMIOACHHUIO AJICKTPU3AIMHM TNl WHIAYKIUEH W Tpu
COIPUKOCHOBEHHUHU.

HccnenoBanue MAEUCTBUSL SIEKTPUYECKOTO MO HA TPOBOJAHHUKU U
TVDIIEKTPHUKH.

COopka u npoBepka pabOThI JIEKTPUUECKOMN 1IETH MOCTOSHHOTO TOKA.
W3mepenne u peryiupoBaHue CUJIbI TOKA.

N3mepenue u peryanpoBaHnue HaMPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYLIETO 4Yepe3 Pe3ucTop, Ot
COIIPOTHUBIICHUS PE3UCTOPA U HATIPSHKEHUS HA PE3UCTOPE.

OnBITHI, JEMOHCTPUPYIOIINE 3aBHCHUMOCTb AIIEKTPUYECKOTO
COMPOTHUBJICHUS TPOBOAHMKA OT €ro JUIMHBI, IUIOMIAJAU MONEPEYHOTO
CEUCHHs U MaTepuaa.

[IpoBepka mpaBuia CIOXKEHHS HANPSHKEHUH MPH TOCIEI0BATEIHHOM
COETMHEHHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia AJis CHIBI TOKa MPU MNapaJieIbHOM COEIUHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AIEKTPUUECKOT0 TOKA, HIYIIET0 Yepe3 PE3UCTOP.
OmnpeneneHne MOUIHOCTH  3JEKTPUYECKOTO TOKA, BBIACIAEMON Ha
pe3ucTope.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKa, MAYIIETO 4epe3 JaMIOuyKy, OT
HaIpsKEHMS Ha HEW.

Onpenenenue KIIJ[ nHarpeBaTerns.

HccnenoBanrie MAarHUTHOTO B3aMMOJIEUCTBHS TTOCTOSIHHBIX MAarHUTOB.
W3yyeHne MarHWUTHOTO TIOJISI  TOCTOSHHBIX ~ MAarHUTOB TPU X
OOBEMHEHUY U PA3/ACIICHUH.

HccnenoBanue qeHCTBUS 3JEKTPUUECKOrO TOKA HA MArHUTHYIO CTPEJIKY.



17. ONBITHI, JIE€MOHCTPHUPYIOIIHE 3aBUCUMOCTh CHJIbl  B3aUMOJICHCTBUS
KAaTyIIKM C TOKOM M MarHura OT CWJIbl TOKa M HaIlpaBJICHUS TOKa B
KaTyIIKe.

18. M3yueHue AeiCTBYSI MArHAUTHOTO TOJIs HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u nu3ydeHue padoThl AIEKTPOIBUTATEINS.

20. smepenue KII/I anekTpoaBuraTeabHOM yCTaHOBKH.

21. OnbITBIL IO  HMCCJEAOBAHUIO SABJICHUS DJICKTPOMATHUTHON WHIYKIUU:
WCCIIEIOBAHUE W3MEHEHHWW 3HAYEHHS W HANPABICHUS WHIYKIIMOHHOIO

TOKaA.
9 KUIACC

Mexanuyeckue siBJIeHHU.

Mexannueckoe JOBWKEHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JBWKEHMS. PaBHOMEpHOE NPSAMOIMHENWHOE
nBrkeHue. HepaBHomepHOoe npsiMonuHENHOE IBHKeHUE. CpenHsss 1 MITHOBEHHAs
CKOPOCTb TeJa IIPU HEPABHOMEPHOM JBUKECHUH.

VYckopenue. PaBHOyckopeHHOe TmpsiMosivHeHOe nBrkeHue. (CBoOomHOE
nagenue. OnbiThl [ anues.

PaBHOMepHOE ABIKEHHE MO OKpYXHOCTH. llepnon m uwactora obOparieHus.
JlnHerHasa v yrioBasi CKOpOCTH. LIeHTpOCTpeMUTEIIbHOE YCKOPEHUE.

ITepsblii 3akoH HbtoTroHa. Bropoit 3akon HeroTtoHa. Tperuii 3akon HeroToHa.
ITpuHIMII CYyNIEPIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUsI: Cujia TPEHUS CKOJIbKEHUS, CHUIIa
TPEHUs MOKOs, APYTUe BUJIBI TPEHUS.

Cuna TsKECTH U 3aKOH BCEMUPHOrO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najgeHus. J[Buwxenne mianetr Bokpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HeBecoMocCTh 1 neperpysku.

PaBHOBecue matepuanbHON TOYkH. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETUIEHHON OChIO BpaleHusi. MoMmeHT cuiibl. LIeHTp TsixecTu.

Nmnynee Tena. M3menenne mmmyinbca. UMmysibe cuiibl. 3aKOH COXPaHEHHUS
UMITyJbca. PeakTHBHOE NBMKEHHE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa cuil TSHKECTH, YNPYTOCTH,
TpeHusi. CBsA3b dHEepruu u padbotsl. [loTeHIIManbHas YHEPTUsl Tela, MOJHATOTO HaJl
MTOBEPXHOCTHIO 3eMiin. [loTeHIManbHas sHeprus cxatoi npyxunbl. Kunernueckas
sHeprusa. TeopeMa 0 KMHETUYECKOW SHEPIHH. 3aKOH COXPAHEHHS] MEXaHHYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HabGmrogeHne MeXaHUYECKOTro JBUKEHUS Tela OTHOCUTENIbHO Pa3HBIX Tell

OTCYETA.
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8.
9.

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

CpaBHeHuEe TyTeld W TPAEKTOPUU ABUIKEHHS OJHOTO M TOrO XK€ Teia
OTHOCHUTEJBHO Pa3HbIX TEJl OTCUETA.

N3mepeHne cKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBUKEHUSL.
HccenenoBanre Npu3HaKkoOB PaBHOYCKOPEHHOIO IBUKEHUS.

HalOnronenue nBM>XEHMS Tella IO OKPYKHOCTH.

Habmronenne MexaHu4ecKuX sSBJICHUH, MPOUCXOAIINX B CUCTEME OTCUETa
«Tenexka» 1pu €€ pPaBHOMEPHOM U  YCKOPEHHOM  JIBHKCHUU
OTHOCUTENBHO KaOMHETa (PU3UKHU.

3aBUCUMOCTb YCKOPEHUS TeJla OT MACChl Te€Jla U JEUCTBYIOIIEH Ha HEro
CHJIBL.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJIEUCTBUH TEII.

M3meHeHne Beca Tesna Mpu yCKOPEHHOM JBHKECHUH.

Ilepenaua umirysbca npu B3aUMOJCHCTBUU TEIL.

[TpeoOpa3zoBanus SHEPTUM NIPU B3aUMOAECUCTBUN TEJL.

CoxpaHeHne UMITYJIbCa IPHU HEYTIPYTOM B3aUMOJCHCTBHH.

CoxpaHeHHEe UMITYJIbCa IPHU a0COIFOTHO YIPYTOM B3aUMOJEHCTBUU.
HabOnronenne peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUUECKON SHEPTUH ITPH CBOOOTHOM MaJICHUH.
CoxpaHeHrne MEXaHUYECKOM SHEPIUU MPU JABHKEHUU Teja MO IEVCTBUEM
MPY>KUHBI.

Jlabopamopnuie pabomul u onvimol.

1.

KoHncTpyupoBanue TpakTa [Uisi pa3roHa U JaJIbHEHUIIEro paBHOMEPHOIO
JIBIDKCHUS IIapUKA WA TEJICKKH.

Ornpenenenue CpeaHel CKOPOCTH CKOJIBKEHHUSI OpycKa WA JBUKECHUS
[IapyKa 1o HaKJIOHHOW IUIOCKOCTH.

OnpeneneHue yCKOpPEHHs Tejla MPU PABHOYCKOPEHHOM JIBXKEHUU T10
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTU IMyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBIDKCHUH 03 HauaJbHON CKOPOCTH.

[IpoBepka THUIMOTE3bl: €CIM NpPU PABHOYCKOPEHHOM JIBIDKCHHH 0e3
Ha4yaJbHONW CKOPOCTH IyTH OTHOCATCS KakK psJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE TPOMEXKYTKH BPEMEHH OJIUHAKOBHI.

HccnenoBanre 3aBUCHUMOCTH CUJIBI TPEHUS CKOJBXKEHHUS OT CHIIbI
HOPMAJILHOTO JIaBJICHUSI.

Omnpenenenue kodphuiineHTa TPEHUSI CKOJIbKESHHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

Onpenenenue pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JABMKCHHUH TeJa
M0 TOPU30HTAIILHON TTOBEPXHOCTH.



10. Ompeieniene  pabOTHl  CUJIBI  YNIPYTOCTH TPU  TMOABEME Tpy3a C
MCIIOJIb30BAaHUEM HEIMOABUKHOTO U TMOJBUKHOTO OJIOKOB.
11. I3ydeHnune 3aKkoHa COXpaHEHUS YHEPTHH.
MexaHnn4veckue KoJ1e0aHUs U BOJIHbI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKHU KOJCOAHHI: TIEPHO/T,
4acToTa, aMIUIUTyaa. MaremMaTu4eckuil U NpyKUHHbIM MadaTHUKU. [IpeBpamieHue
SHEPrUU MPH KOJIeOATETHLHOM JIBHXKEHHH.

3aryxatomue  koneOaHus.  BeiHyxkzaeHHble — KoneOaHus.  Pe3oHaHc.
Mexanuyeckue BoJiHBI. (CBoWCTBa MeXaHMYeCKMX BOJH. IIpomonbHble U
nonepeyHble BOJIHBL. J[MMHA BOJHBI M CKOPOCTh €€ paclHpOCTPAHEHUSI.
Mexanunyeckue BOJIHBIL B TBEPIOM TeEJIE€, CEUCMUYECKUE BOJIHBI.

3ByK. I'poMKOCTh 3Byka W BblcoTa TOHA. OTpaxeHue 3Byka. MH(pa3Byk u
yJIbTPa3BYK.

Hemoncmpayuu.

1. HaOmromenue koseOaHWi Ted IO IEWCTBHEM CHUIBI TIHKECTH U CHIIBI
YIIPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGmronenue BRIHYKIEHHBIX KOJIEOAHHI U pe30HaHCca.
PacnipocTpanenue mpo10JIbHBIX U MONEPEYHBIX BOJIH (HA MOJIETN).
HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.
AKYCTUYECKHI pe30HAHC.
JIaﬁopamopubte pabomul u onvimeol.
1. OmpeneneHue 4YacTOThl M MepHojia KoJieOaHUM MaTeMaTUYeCKOro
MAsITHUKA.

2. Ompenenenrie 4acTOTHI U IEPHO/Ia KOJIeOaHHI MPY>KHHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTHU MEpHOJIa KOJIEOAHUM MOABEIIEHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.

4. HccnenoBaHue 3aBUCMMOCTU NEPUOIA KOJEOAHUN MIPY>KUHHOTO MasiTHUKA

OT Macchl Irpysa.
5. IIpoBepka HE3aBUCUMOCTH Tepuoja KOoJeOaHHil rpy3a, MOABEIHIEHHOTO K
HUTH, OT MAcChl Ipy3a.
6. OmbIThl, JEMOHCTPUPYIOILIKME 3aBUCHUMOCTh Hepuofa  KoJeOaHHit
MPY>KUHHOTO MasTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.
7. W3mepenue yckopeHus cBOOOIHOTO MaJIeHUS.
JIEKTPOMATHUTHOE 110JI¢ U JJIEKTPOMATHUTHbIE BOJIHBI.

DIEKTPOMArHUTHOE  MOJIE.  ODJNEKTPOMAarHuTHble  BOJHBL.  (CBOMCTBa
ANEKTPOMArHuTHbIX BOJH. I[llkana »neKkTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.
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OnekTpoMarHutHas npupoaa cBera. CkopocTh cBeTa. BomHOBBIE CBOMCTBa
CBETA.

Hemoncmpayuu.

1. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoJHOBBIE CBOWCTBA CBETA.

Jlabopamopnwie pabomel u onvimol.

1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C TMOMOIINBIO MOOMIBHOTO

TenedoHa.
CaeToBbIe SIBJICHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku ~— ceera.  IIpamonuHerHOe
pactpocTtpanenue ceera. 3atMeHnust ConHua u JIynsl. Otpaxenue ceera. Ilmockoe
3epKaJIo. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpenomiieHusi cBera. [lonmHoe BHYyTpeHHee
OTpaxkeHHe cBeTa. VIcmonb30BaHME TOJHOIO BHYTPEHHETO OTPAXKEHHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnydet B smH3e. Ontuueckas cucrema ¢oToanmnapara,
MHUKpOCKONa M Teneckomna. ['a3 kak omnrTuyeckass cucteMa. biInM3opykocTh U
JAJIbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekTp. Omnbitel HploToHa. CrokeHue
CIEKTPAJIbHBIX IIBETOB. J{ucnepcus ceera.

Hemoncmpayuu.

[IpssMOTMHEWHOE pacpOCTPAaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyuenne n300pakeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomiienue cpera.

OnTryecKkuil CBETOBO/I.

Xop nyuei B coOuparoleit JInHse.

XOJ Iy4yer B pacCEeUBAIOIIECH JIMH3E.

[Tonyuenne n300pakeHUi ¢ TOMOIIBIO JINH3.

[Tpuniun aeictBus ¢oToanmapara, MUKpPOCKOIA U TEJIECKOIIA.

10. Mojenb riasza.

11. Paznoxkenue 6enoro cBera B CIEKTP.

12. [lomy4yenne 6emoro cBeTa Mpu CI0KEHUH CBETAa PA3HBIX IIBETOB.

Jlabopamopnwie pabomel u onvimol.

1. HMccnenoBanue 3aBUCHUMOCTH yTJIa OTPAXKEHHUS CBETOBOTO Jiydya OT yrja
naJIeHuUs.

2. M3ydeHue xapakTEPUCTHK U300PAKEHUS MPEMETA B TUIOCKOM 3€pKaJle.

3. HccnenoBanue 3aBUCHMOCTH YIUIA MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yTJjia
MaJICHUSI Ha TPAHUILE «BO3yX—CTEKIION.
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4. llomyueHue U300pakeHUI C TOMOIIBIO COOUPAIOIIEH JINH3BI.
Omnpenenenue (HOKyCHOTO PACCTOSHUSI M ONTUYECKON CHIIBI coOMparolien
JIVH3BI.

6. OMBITHI 110 PA310KEHUIO OEJIOr0 CBETA B CHEKTP.

7. OnbITEl O BOCHPHATHIO LIBETA MPEAMETOB IPH UX HAOJIOJCHHM 4Yepes3
[[BETOBbIE (DUIIBTPHI.

KBanToBbI€e siBJICHHS.

Omneitel Pe3epdpopna v mianerapHas moaenb atoma. Mognens aroma bopa.
Hcnyckanue u normouieHue ceera aroMoM. KBaHTel. JInHevaTeie CIIEKTpPHI.

PanunoaktuBHOCTh. Anbda, 6eTa- U ramma-uznydeHusi. CTpoeHHe aTOMHOTO
anpa. HyxioHHas wmoxaens aroMmHoro sapa. Msorombsl.  PaamoaxkTtuBHbIE
npespamenus. [lepron nmomypacnana aTOMHBIX SIEP.

AnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAIOBOTO M MAaCCOBOIO YHCEIL
OHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHepruu. Peakuuu cuHTe3a U
nenenus saep. Uecrounuku sneprun ConHIa U 3BE3 .

Snepnas sHepreruka. JleMCTBHsS paaMOAKTUBHBIX H3IIYYCHHU HA IKUBBIC
OpraHU3MBI.

Hemoncmpayuu.

1. CHekTpbl U3JIyYEHUS U MOTJIOLICHHUS.

2. CrHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BoAOpoaa.

4. HaGmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3HPYIOLIUX U3ITYyUYEHUH.

6. Perucrpanus n3nydeHHs: pUPOIHBIX MUHEPAIOB U POIYKTOB.

Jlabopamopnuie pabomel u onvimol.

1. HaOmroneHue CIUIONIHBIX U IMHEWYAThIX CIIEKTPOB U3ITyUEHHUS.

2. HccnenoBanue TpPEKOB: MU3MEPEHHME DHEPIMU YaCTULBI 10 TOPMO3HOMY

nyTH (1o ¢potorpadusam).

3. H3mepenue paanoakTuBHOrO (oHa.

IToBTOPUTEIHLHO-00001IAKO U MOIYJIb.

[ToBTOpUTENHEHO-0000IAIOIUI MOAYJIb MIPEAHA3HAYEH JJI1 CUCTEMATU3aluu
u  0000IIeHUsT TMPEIMETHOTO  COAEpXKaHUST UM ONbITa  JEATENbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a Takxke Ui MOJTOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 10 (u3uke s 0O0yvaromuxcs,
BBIOPABILIKX 3TOT yUYE€OHBIN MpeaMeT.

[Ipy n3ydeHUM JAHHOTO MOXYJS PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUJbI
JEATENBHOCTH, HA OCHOBE KOTOPBIX 00ECIEUNBAETCS AOCTHKEHUE MPEAMETHBIX U
METaNpe/IMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, (Gopmupyercs
€CTECTBEHHOHAYYHAs! T'PAMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB MCCIEIOBaHUS



SBIICHUA TIPUPOABl M TEXHUKU, OBIAJICHUE YMEHUSIMH OOBSICHATH (Pu3nyecKue
ABJICHUSI, TPUMEHSAS T[OJYy4YEHHbIE 3HAHHWS, pelmaTh 3ajJadyd, B TOM YHCIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAIbHBIC.

[IpuHIMNIHANBHO AESATEIBHOCTHBIM XapaKTep JaHHOTO pa3jiefia peaan3yeTcs
32 CY€T TOro, 4YTO OOydYalIIMecs BBIMONHIIOT 3aJaHus, B KOTOPHIX UM
MpeaIaraeTcs:

Ha OCHOBE IIOJYYCHHBIX 3HAHUM pacro3HaBaTh M HAy4YHO OOBICHATH
(dbu3nYecKue SBICHUS B OKPYKatolel MPUPO/IEC U MOBCEIHEBHON KU3HU;

MCITOJIb30BaTh HAYYHBIE METOJIbI HCCIEIOBAaHUS (PU3HMUECKUX SBIICHUN, B TOM
YUCJIE JI POBEPKU TUIOTE3 U MOIYUYECHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHAITh HayYHBIE OCHOBBI HauOOJ€e BAKHBIX JOCTHUKEHUNA COBPEMEHHBIX
TEXHOJIOTU, HAITPUMED, MTPAKTUYECKOTO UCITOIB30BAHUS PA3JIUYHBIX NCTOYHUKOB
SHEPrMHd HAa OCHOBE 3aKOHA MPEBPAILCHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPIUH.

Kaxngas w3 TeM [aHHOTO MOAYJS BKJIIOYAET HKCIEPUMEHTAIbHOE
uccienoBaHue 00o0maronero xapakrepa. Mofyip 3aBeplIacTcsi MPOBEIECHUEM
JMATHOCTUYECKON U OIIEHOYHOM paboThI 32 KypC OCHOBHOTO 0011ero 00pa3oBaHUsI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMAA

N3ydenne Gu3MKH Ha YPOBHE OCHOBHOrO 00IIero oOpa3oBaHUs HAIpPaBJICHO

Ha JIOCTH>KEHHE JIMYHOCTHBIX, METANPEAMETHBIX U TPEIMETHBIX 00pa30BaTEIbHbIX
pE3yJbTATOB.

B pesynbraTe uzydueHus: pu3MKu Ha ypOBHE OCHOBHOI'O 00IIET0 00pa3oBaHUs

y oOyuarorierocss 0yayT copMHpOBaHBI CICAYIONIME TUIHOCTHBIC PE3yIbTaThl B
YacTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUS:

- IPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
buznuecKkon HAyKu;

- IICHHOCTHOE OTHOIICHHE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpaKIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUA

- TOTOBHOCTb K aKTUBHOMY YYaCTHIO B OOCYXJE€HUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JTOCTHUKEHUIN
buzuky;

- OCO3HAaHHME BAXXHOCTU MOPAIBHO-3TUUYECKUX MPUHLHUIOB B JIEATEIbHOCTH
YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMSI:

- BOCHPUSTHE ICTETUUECKUX KayecTB (PU3NYECKOW HAyKH: €€ TapMOHUYHOTO
NOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHMSL:

- OCO3HaHHWE IEHHOCTH (U3UYECKON HAyKd KaK MOIIMHOTO HHCTPYMEHTA
MO3HAHUS MUpPA, OCHOBBI PA3BUTHUSl TEXHOJIOTMM, BAKHEUIIEH COCTABISIOLIEH
KYJIBTYPBI;

- pa3BUTHE HAy4YHOH JIO003HATEIHHOCTH, MHTEpEca K HCCIIEI0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opvupoBaHMs  KYJbTYPbl 3I0POBbSI M  IMOIMOHAJIBHOIO
0J1aromoJIy4us:

- OCO3HaHUE IIEHHOCTH Oe30macHOro oOpa3a KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBWJ O€30MacHOr0 TMOBEICHUS Ha
TpPaHCHOPTE, HA JIOpOrax, C IEKTPUUYECKUM U TEIUIOBBIM 00O0pYJIOBaHHEM B
JIOMAITHUX YCIIOBUSIX;

- chOpMHPOBAHHOCTh HaBBIKa pedICKCHU, TMPU3HAHWE CBOETO TMpaBa Ha
OIIMOKY ¥ TaKOTO € MpaBa y APYyroro 4eIoBeKa;

6) Tpy10BOT0 BOCIIMTAHMS:

- aKTHUBHOE Yy4YacTHE€ B pPEIICHUM MPAKTUYECKUX 3ajad (B paMKax CEMbH,
o0pa3oBaTeIbHOM  OpraHv3alii, TroOpojJia, Kpas) TEXHOJOTHUUECKOH U



COITMAJILHON HAIPABIICHHOCTH, TPEOYIOIMMX B TOM 4YHCIC W (PU3MUESCKUX
3HAHUM;

e - UHTEPEC K MPAKTUUYECKOMY U3YUYEHUIO TPOQeCcChid, CBI3aHHBIX ¢ (PUBUKOI;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA

e - OpHCHTAlUS Ha TPUMEHECHHE (U3WYCCKHX 3HAHUM JJI1 pelieHds 3aj1ad B
obJlacTh OKpy’Karollel cpeapl, IUIAaHUPOBAHUS IIOCTYNKOB W OICHKH HUX
BO3MOJKHBIX TTOCJIEACTBUMN JIJIs1 OKPY>KAIOIIEH CPeIbl;

e - OCO3HaHHE TJI00ATLHOTO XapaKTepa SKOJOTMYECKUX MpoOJeM U MyTel HX

pelieHus;

e §8) ajanTanuM K M3MEHAKIIMMCH YCJIOBHAM CONHUAJBHOM M NPHUPOIHOM
cpeabl:

e - TOTPEOHOCTh BO B3aWMOJICUCTBUU TIPU BBINMOJHEHUH HCCIEIOBAHUN U
MPOEKTOB (DU3UYECKON HAMPaBICHHOCTH, OTKPHITOCTH OMBITY W 3HAHUSAM
IPYTHUX;

e - TIOBBIIIEHHWE YPOBHS CBOEW KOMIIETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO
NEeSATEeNbHOCTD;

e - MOTPEOHOCTH B (POPMHUPOBAHUY HOBBIX 3HAHUI, B TOM YHCIIe (OPMYIHPOBATH
UJIeH, MOHATHUSA, TUIIOTE3bI O PU3MUECKUX 00BEKTaX U SBJICHUSX;

e - OCO3HaHME JIe(PUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JIaCTH
(duzuKy;

e - ITUIAHMPOBAHHUE CBOETO pAa3BUTUS B TMPUOOPETEHHWU HOBBIX (PUIUUYECKHUX
3HAHUM;

e - CTPEMJICHHE aHAIM3UPOBATh U BBISBIIATH B3aMMOCBSI3U IPUPOJIBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHNEM (QU3HYECKUX 3HAHUM;

e - OIEHKA CBOUX JCHCTBUU C Y4Y€TOM BIMSHHS Ha OKPYXKAIOUIYyI Cpeiy,
BO3MOXHBIX TJI0OAIBHBIX MMOCIEACTBHIMA.

METANIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOSHHS TporpaMMbl MO (U3WKE HAa YpPOBHE OCHOBHOTO
oO1mrero o6pazoBanus y o0ydaromierocsi OyayT copMUpPOBAaHEI MeTaNpeIMeTHbIe
Pe3yJabTaThl, BKIIOYAIOIIUE MO3HABATEIbHBIC YHUBEPCATIbHbBIC YUeOHbBIC ICHCTBHYS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHBIC  Y4YCOHBIC  JCHCTBHS,  PEryJISTHBHBIC
YHUBEpCAJIbHBIC yUCOHBIC JICHCTBHSI.

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIC Y4eOHbIC AeHCTBUSA

Ba3oBble JjornuecKkue 1eicTBUSA:
e BBISBIATH U XapaKTEpU30BaTh CYIIECTBEHHBIE MPU3HAKU OOBEKTOB
(s1BNIEHUN);



yCTaHABJIMBATh CYIIECTBEHHBIA MPHU3HAK KJIacCU(PUKAIIUUA, OCHOBAHUS IS
0000IIIeHNS U CpaBHEHUS,

BBISIBIISATH 3aKOHOMEPHOCTH Y IMMPOTHBOPEYHS B paCCMaTPUBACMBIX (haKTax,
JTAHHBIX ¥ HAOJIOICHUSIX, OTHOCAIINUXCS K (PH3NIECKUM SIBIICHHUSIM;
BBISIBIISITh TIPUYUHHO-CJICICTBEHHBIE CBS3M TMPU H3YYCHHH (DU3UIECKUX
SIBIICHUH ¥ MPOIIECCOB, JIeJaTh BHIBOJBI C MCIIOIH30BAHUEM JIEAYKTHBHBIX
W WHIYKTUBHBIX YMO3aKIIFOUCHHH, BBIIBUTATh THIIOTE3bl O B3aWUMOCBS3SIX
(bU3UYECKUX BEJIINYNH;

CaMOCTOATENFHO BBIOUPATh CIOCOO pelieHuss y4deOHOW (HU3UIECKOM
3amaun (CpaBHEHUE HECKOJIBKMX BapHaHTOB pEIEHUs, BHIOOP Hamboee
MOIXOJISIIIIETO ¢ YYETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPHCB).

ba3oBble ucciieoBaTe/IbCKHe 1eiiCTBUSA:

HCITI0JIB30BaTh BOIPOCHI KaK HCCIIEN0BATEIIbCKUI HHCTPYMEHT [T03HAHMS;
MIPOBOJIUTH 1O CAMOCTOSITEILHO COCTABIICHHOMY IIJIaHY OIIBIT, HECJIOKHBIN
(GU3MYECKUI JKCIIEPUMEHT, HEOOJbIIOE HUCCIEAOBAHUE (PU3UYECKOTO
ABJICHUS,

OLICHMBAaTh HA TPHUMEHUMOCTb U  JOCTOBEPHOCTh HH(OPMAILIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU DKCIIEPUMEHTA;

CaMOCTOSITeNILHO (hOPMYJIMPOBATH O0OOIIEHHUSI U BBIBOBI 110 pe3yjibTaTaM
MIPOBENEHHOTIO HAOIIOEHUS, OTbITA, UCCIIEIOBAHUS;

IPOrHO3UPOBATh BO3MOXKHOE  JlajibHEHIee pa3BUTHE  (PUBUYECKUX
MPOLIECCOB, a TAKXKE BBIJIBUTATh MPEATIOI0KEHHS 00 X Pa3BUTUU B HOBBIX
YCIOBHSIX U KOHTEKCTAaX.

Pabora c nunpopmanueii:

MPUMEHSTh Pa3IUYHBIC METObl, THCTPYMEHTHI U 3alpPOCHI MPU MOUCKE U
orbope WHPOPMAIMU WIM JNaHHBIX C Yy4E€TOM TPEUIOKCHHON ydeOHOU
(dbuznyeckoii 3a1a4u;

aHAM3UPOBATh, CHCTEMATH3UPOBATh W MHTEPIPETHPOBATH WH(OpPMAITHIO
Pa3TUYHBIX BUJOB M JOPM TIPEICTABICHHUS,

CaMOCTOSITENIFHO ~ BBHIOMpaTh ONTHMAIBHYIO (QOpMYy TIpEICTaBICHUS
uHQOpMAIlMM W WUTFOCTPHPOBATH pellacMble 3aJa4ll  HECIOXHBIMU
CXeMaMH, TuarpaMMamMu, HHOU TpauKoi U MX KOMOWHAITASIMH.

KoMMyHUKAaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eCTBUS:

B XojA€ OOCYyXJeHHs y4eOHOro MaTepualia, pe3yJbTaTOB J1a0OpaTOPHBIX
paboT U MPOEKTOB 33J]aBaTh BOMPOCHI MO CYIIECTBY 00OCYKIAEMOMl TEMbI U
BBICKA3bIBaTh WJCH, HALICJICHHbIE HAa PELICHUE 3aJadyd W MOJAJIEpP KaHHUE
OJ1aroxenaTeNbHOCTH OOIICHNUS,

COTMOCTAaBIISAITh CBOM CYXKICHUS C CYXACHUSIMHU JPYTUX YYaCTHUKOB
auanora, OOHapyUBaTh pa3iIudKe U CXOJCTBO MO3ULIUN;



BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;
myOJIUYHO MPEJICTABISATh PE3YIbTAThl BBITIOJHEHHOTO (PU3NYECKOTO OIbITa
(3KCTIEpUMEHTa, UCCIISIOBAHUS, TIPOSKTA);

MOHMMATh W WCIONB30BaTh  MPEUMYIIECTBA  KOMaHIHOH U
WHIUBUIYyAIbHOW pal0OThl TpHU PEIICHUH KOHKPETHOW (u3ndeckomn
poOJIeMBI;

MPUHUMATh [EJIM COBMECTHOM ACATEIBHOCTH, OPTAaHU30BBIBAThH JICHCTBHSI
no e€ JMOCTIKEHHUIO: paclpeleNaTh poiH, OOCYXIaTh TMPOIECCH H
pE3yNbTaThl COBMECTHOM pabO0ThI, 0000111aTh MHEHHSI HECKOJIBKUX JIFOICH;
BBITIOJIHATH CBOIO YacTh pabOTHI, IOCTUTAs] KAYECTBEHHOTO pe3yJbTaTa Mo
CBOCMY HAIPABICHUIO W KOOPAWHHPYS CBOU JACHCTBUS C JAPYTHMH
YJICHAMHA KOMAaH]IbI;

OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOMIMI MPOIYKT MO KPUTEPUSM,
CaMOCTOATENHLHO CHOPMYITHUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHSI.

PeryasiTuBHbIC YHUBepCAJbHbIE YUeOHbIE 1eiiCTBUSA

CaMOOPFaHH3aHHﬂ:

BBISIBIISATH TIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHUTYyaIUsX, TPEOYIOIINUX
ISt petieHust GU3NYeCcKuX 3HAHUMI;

OPHUEHTHUPOBAThCS B  PA3IMYHBIX  IMOJAXOJAX TMPUHATHS  PEIICHHM
(vHIUBUAyaTbHOE, TPUHATHE PEIICHUS B TPYINE, NPUHITHE PEIICHHMA
TPYIIION);

CaMOCTOATEIBLHO COCTABJISTH AITOPUTM PellleHUs (GU3NUECKON 3a7auu WIIN
IUTaHa HMCCIEAOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATH MIPeIaracMbIe BAPUAHTHI PEIICHU;
JieNaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CﬂMOKOHTpOJIb, IMOIUOHAIBLHBIN NHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTyalluH U MPEJJIaraTh MIaH €€ N3MEHEHUS;
OOBSCHATh TPHUYMHBI  JOCTIKCHUS  (HEIOCTHKEHUS) PE3yIhTaTOB
JeSTEIBHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B JCATEIBHOCTH (B TOM YHCIIE€ B XOJ BBITTOJIHEHHUS
(U3UYECKOT0  HCCIIEIOBAaHUS WJIM TMPOEKTa) HAa OCHOBE HOBBIX
O00CTOSITENICTB, W3MCHUBIIMXCS CHUTYaIllWi, YCTAHOBJIEHHBIX OIIHOOK,
BO3HUKIIUX TPYIAHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEH U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO IPYroro 4eioBeKa B XOJ€ CIopa WIH JIUCKYCCHH
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTrOro;
MPU3HABAaTh CBOE MPaBO Ha OMIMOKY MPU pelieHUuU (PU3NYECKUX 3a/1a4 WU
B YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYTroro.



NPEAMETHBIE PE3YJIBTATBI

K xonIry o0yuenus B 7 Kjacce mpeMETHbIEC PE3yIbTaThl Ha 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00YUarOIIUXCSI YMEHU:

UCIONB30BaTh  MOHATUS:  (UBMYECKHME UM  XUMHUYECKUE  SIBJICHUSA,
HAOJIOICHUE, SKCIEPUMEHT, MOJENb, TUIOTEe3a, €AUHUIBI (PU3NIECKUX
BEJIMYMH, aTOM, MOJIEKYJla, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHWYEeCKOoe JBIKEHHE (PaBHOMEPHOE,
HEPAaBHOMEPHOE, MPSIMOJIMHEIHOE), TPACKTOPUS, PaBHOJCUCTBYIOIIAS
cuJa, nedopmarus (ympyras, IJIacTUYECKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuath siBiaeHus (auddysus, TENIoBOE JABUKEHUE YaCTHI] BEIIECTBA,
pPaBHOMEpPHOE  JBIJKCHHE, HEPABHOMEPHOE  JBUXKEHUE, HWHEpLUs,
B3aMMOJICCTBUE TEJ, PABHOBECHUE TBEPJIBIX TEN C 3aKPEIUIEHHON OCHIO
Bpall€HUs, Mepenada [AaBICHUS TBEPABIMH TENAMH, KUIAKOCTAMU U
razamy, aTrMocepHOe JaBl€HUE, IUIaBaHUE Tel, MpeBpallCHHs
MEXaHUYECKON SHEpPruu) MO ONHCAHUIO UX XApPAaKTEPHBIX CBOWMCTB M Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBIICHUE;
pacno3HaBaTh MPOSBICHHE HW3YYEHHBIX (U3MUECKUX SIBIICHUH B
OKpY’KarolleM MHUpe, B TOM 4Yucjie (U3NYECKUE SIBJICHUS B MPUPOJIE:
MPUMEPHI JIBUKEHUS C PA3IMYHBIMU CKOPOCTSAMH B >KMBOM U HEXKUBOU
MpUpOJie, NCUCTBUE CWJIBl TPEHUS B MPUPOJE U TEXHUKE, BIIHSHUE
aTMOC(EpHOrO JIaBJICHUs Ha >KMBOM OpraHu3M, IJIaBaHHUE pPbIO, pbluaru B
TeJie YeJIOBEKa, IIPU ITOM MEPEBOJIUTH MPAKTUUECKYIO 3a7a4y B y4eOHYIO,
BBIJICIIATH CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) (DU3UUECKUX SIBICHHUI;
ONMKCHIBATh MU3YyUCHHBIE CBOMCTBA Tel M (PU3UUYECKHE SIBJICHUS, UCTIOIb3YS
¢bu3nyeckue BeNWYMHBI (Macca, 00BbEM, IUIOTHOCTH BEILECTBA, BpEMs,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TSXKECTH, BEC
Tena, cujla TPEHWs, JAaBieHue (TBEPAOro Tena, KUIKOCTH, Trasa),
BBITAIKUBAIOIIAS CHJIa, MEXaHWYeCKas paboTa, MOUIHOCTb, IJIEYO CHIIBI,
MOMEHT CWJIbl, KO3(OUIMEHT TMOJE3HOr0 JEHCTBUS MEXaHHU3MOB,
KUHETUYECKass W TMOTEHIHaTIbHAs DHEPTHs), MPU OMHCAHUU MPABUIBHO
TPaKkTOBaTh  (U3MYECKUH  CMBICT  HWCIIOJB3yeMBIX  BEJIHMYMH, WX
0003HaueHUss W €IUHUIIBI (U3HUECKUX BEIWYUH, HAXOAUTHh (DOPMYIIBI,
CBSI3BIBAIONIUE JAHHYIO (PU3WYECKYIO BEIMYMHY C JAPYTUMH BEIMYMHAMM,
CTPOUTH TpaPUKU U3yUEHHBIX 3aBUCUMOCTEN (DU3NUYECKUX BEITUYMH;
XapaKTepHu30BaTh CBOWCTBA TeJ, (DU3UYECKUE SBJICHUS H IPOIIECCHI,
UCIIOJb3Ys MpaBUiia CJIOXKEHHs CHJI (BAOJb OJIHOW MpsiMOil), 3aKoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBWIO paBHOBEcHUs phiuara (0Joka),



«30JI0TOE€ MPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXaHUYECKOU
SHEPruu, MpU HTOM JaBaTh CJIOBECHYIO (OpPMYIHUPOBKY 3aKOHAa U
3aMKMCHIBATH €70 MAaTEMATUUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UUECKUE SIBICHMS, ITPOLIECCHl U CBOMCTBA TEJI, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalUud IPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITh TTPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHHE U3 1-2
JIOTUYECKUX I1aroB ¢ OMOpoil Ha 1—2 M3yYeHHBIX CBOWCTBA (PU3MUYECKUX
ABJICHUM, (PU3NUYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pemarb pacy€THble 3a7adyd B 1—2 JEHCTBUSA, HCIOIB3YyS 3aKOHBI U
dbopmybl, CBs3BIBaIONIME (PU3MYECKUE BEIUYHMHBI: HAa OCHOBE aHAlIM3a
YCJIOBHS 33/1a4d 3alHUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (hU3NUECKUE
BEJIMYUHBI B (DOPMYJIBI U MPOBOJAUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE I PEUICHUs 3a/1a4, OLICHUBATh PEATMCTHYHOCTh
MOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOXXHO pEIIUTh MNpPU MOMOIIU
(U3HYECKUX METOJOB, B OIIMCAHUU UCCIIEI0BAHUS BBIIEATh IIPOBEPSIEMOE
IpeAnojaokeHne  (rumoresy),  pasiuyaTb W UHTEPHPETUPOBATH
MOJIYYCHHBIH pe3yJIbTaT, HAXOAUTh OIMUOKHM B XOJE OINbITA, JeJaTh
BBIBOJIbI 10 €T0 Pe3yJIbTaTaM;

INPOBOJUTH OMNBITBI IO HAOIIOACHHIO (PU3MYECKUX SIBICHUW WIIHU
(bu3HIecKuX CBOWCTB TeJ: dbopmynrpoBaTh MIpOBEPSIEMbIEC
MPEANOI0KEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO0 000pyA0BaHMS,
3aMMChIBATH XOJ1 ONBITA U (POPMYJIMPOBATH BHIBOIBI;

BBINIOJIHATDh MPSAMbIE H3MEPEHHSI PACCTOSHUSA, BPEMEHHM, MAacChl TeJa,
00béMa, CHUIBI U TEMIEPATypbl C HCHOJIb30BAaHUEM AaHAJOTOBBIX U
M@POBBIX MPUOOPOB, 3aMUCHIBATH IMOKA3aHUS MPUOOPOB C YUETOM
3aJlaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MIPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEJIMYMHBI OT
APYrod C HCIOJb30BAHUEM IMPSMBIX HM3MEPEHUN (3aBUCHUMOCTU ITyTH
PaBHOMEPHO JBWXKYIIErocs Tejla OT BPEMEHU [IBIKEHUS Teja, CHIIbI
TPEHUSI CKOJIBKEHHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IUIOLIAAN COMPUKOCHOBEHHMSI TEJI, CUIIBI
YOPYTOCTH OT YAJUHEHUS MPYKUHBI, BBHITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH Tella U OT MJIOTHOCTH >KUJKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJia, OT TJIyOHHBI, HA KOTOPYIO MOrPYXKEHO TEJO0, YCIOBUN
IUIaBaHUsl TE€Jl, YCJIOBUW paBHOBECHs pblyara U OJOKOB), Y4aCTBOBaTh B
IUIAHUPOBAHUM  y4eOHOrO HCCIEAOBaHUs, CcoOOUpaTh YCTaHOBKY U
BBITIOJIHATh U3MEPEHHUA, CIENysl MPEeIOKEHHOMY IUIaHy, (UKCHUPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MYECKHMX BEJIWYUH B BUJE



NpeUIOKEHHBIX Ta0nuIl U TpaduKOB, JeNaTh BBIBOJBI MO pe3yjbTaTaMm
UCCIIEIOBAHMUSI;

MPOBOJANTH KOCBEHHBIC HU3MEpEeHHs (PU3MYECKHX BEIMYUH (TJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO TeNa, Cuja TPEHHUS CKOJBKCHHUS,
JaBJIGHWE  BO3JyXa, BHITAJIKHUBAIOIIAsl CWiIa, JCiCTByomas Ha
HNOrpyKEHHOE B KHUJAKOCTh Te€JIO0, KOI()PUIMEHT MONe3HOro AEUCTBUSA
NPOCTBIX MEXaHWU3MOB), CIeAys NPEIIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJTHEHUH HW3MEPEHUI cOoOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY H
BBIUUCIISTH 3HAUEHNE UCKOMOW BEJTUYHHBI;

coOJII0/1aTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpHU padoTe ¢ 1abopaTOpHbIM
000opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, IUHAMOMETpP, COOOINAIOIIMECS COCYIbl, OapoMerp,
pblyar, HOJBUKHBIA U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS! TNIOCKOCTb;
XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS M3YyYEHHBIX TNPUOOPOB U
TEXHMYECKUX YCTPOMCTB C OMNOpOH Ha WX oOmHucaHus (B TOM 4YHUCIE:
HNOJUINITHUKY, YCTPOWCTBO BOJOIPOBOJA, THUIPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, apEOMETP), UCTIOIb3Ys 3HAHUS
0 CBOMCTBaxX (pU3MUYECKUX SIBICHUN M HEOOXOaUMble (PU3NUYECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MPUMEPHl  (HAXOAUTh  HHGOPMALMIO O  NPUMEPaAX)
IPAKTUYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUUW B IOBCEIHEBHOU
KU3HU s obecriedeHnsi 0€30MacHOCTH TP OOpallleHHH ¢ MPUOOpaMu U
TEXHUYECKUMHU yCTPOMCTBAMHM, COXPAHEHUS 3J0POBbSI U COOIIOICHHUS
HOPM 3KOJIOTUYECKOTO MOBEACHHSI B OKPY Kalollel cpee;

OCYIIECTBIATH OTOOp HCTOYHUKOB HH(popmaumu B HMHTepHere B
COOTBETCTBHH C 33JaHHBIM TTOUCKOBBIM 3alPOCOM, Ha OCHOBE MMEFOIINXCS
3HaHUH © TYTEM CpPaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATDH
uHpOpMAIMIO, KOTOpas SBISETCA MNPOTHUBOPEUYUBOM WM MOMKET OBITh
HEI0CTOBEPHOI;

MCTIOJb30BaTh MPH BBHIMOJTHEHUN YYEOHBIX 3a/laHUil HAyYHO-TIOMYJISIPHYIO
JUTEepaTypy (QHU3MYECKOrOo  COAEpX aHHs, CIPABOYHbIE MaTEpUAbI,
pecypcbl cetd VIHTepHET, BlajeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBaHusl HHGPOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCHMEHHBIE U YCTHBIC COOOIIEHUS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMaluu (HU3HUUECKOTO COACPKAHUS, B TOM
yucie MyOJUYHO JeNaTh KpaTKhe COOOLIEHHUS O pe3yjbTaTax MPOEKTOB
WIM Y4YeOHBIX MCCIEJIOBAaHUM, IpPU H3TOM TIPaMOTHO HCIIOJIb30BAThH



W3YYCHHBIM TOHATUWHBIMA ammapaT Kypca (QU3MKH, COMPOBOXKAATH
BBICTYIUICHUE NTPE3CHTAIUEN;

MPU BBITIOJTHEHUU YYEOHBIX MPOEKTOB M MCCIEAOBAHUN pacrpenessiTh
00SI3aHHOCTH B TPYIE B COOTBETCTBUU C IOCTABJICHHBIMHU 3aJayaMu,
CIEOUTHh 3a BBINOJHEHUEM IUIaHA JACHUCTBUM, AaJEKBATHO OLICHUBATH
COOCTBEHHBIM  BKJIQJ, B  JIEATEIbHOCTh  TPYMINbl, BBICTPAUBATH
KOMMYHHMKATUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOUIUX.

K xoHiy o0yuenus B 8 kjacce npeIMeTHbIE pe3yJibTaThl HA 0A30BOM ypOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y 00YJAIOITUXCSI YMEHUIA:

KCIOJIb30BaTh MOHATUA: Macca U pa3Mepbl MOJIEKYJI, TETUIOBOE JABHUKCHUE
aTOMOB M MOJIEKYJI, arperaTHbIC COCTOSIHUA BELIECTBA, KPUCTAIIINYECKUE U
aMmopdHbIe Tena, HACHIIIEHHBIH W HEHACBIINICHHBI Tap, BIAXHOCThb
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS DJHEPrus, TEIUIOBOM JIBUTATEIb,
AJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, SJIECKTPUUYECKOE T0JI€, TPOBOJHUKHU
Y TADJICKTPUKH, TTIOCTOSHHBIN 3JIEKTPUUECKUN TOK, MATHUTHOE TIOJIE;
paznuuath SBJICHUS (TEIUIOBOE pacCUIMpPEHUE M CKaTHE, TeIvionepesaaya,
TEIJIOBOE€ PABHOBECHE, CMAUYWBAHUE, KAWJUISIPHBIC SIBJICHUS, UCHAPCHUE,
KOHJICHCAIUs, TUIaBJICHUE, KpHUCTa/UIM3anus (OTBEpJeBaHUE), KHUIIEHUE,
Teronepeaaya (TeTIONPOBOHOCTD, KOHBEKIIHS, W3JIyYEHHUE),
ANEKTPU3ALUS TEJ, B3aUMOJICUCTBUE 3aPSI0B, NEUCTBUS AJIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAaHWE, B3aUMOJICHCTBUE MAarHUTOB, JCUCTBUE
MarHuTHOTO TOJIs Ha TIPOBOJIHUK C TOKOM, 3JIEKTPOMAarHUTHAS MHIYKITHS)
[0 ONHUCAaHWID UX XAPAKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacIio3HaBaTh IPOSBICHHE M3YYCHHBIX (DH3WYECKUX  SBICHUNA B
OKpY’)KalollleM MHpE, B TOM 4YHucjie (U3NYECKUE SBJICHHUS B TPHUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE U KANWUISIPHBIE SBICHUS B MPHUPOJE,
KpUCTaJUIbl B mOpupone, wuznydeHue CosHIa, 3aMep3aHue BOJIOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa, dJIEKTPHUCCKUE
SBICHUS B atrMocdepe, dJIEKTPUUECTBO YKMBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emuid, Jpedd MoJ0COB, PO MAarHUTHOTO MOJSA IS KU3HU Ha
3emiie, ONSIPHOE CUSHUE, IPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 33/1a4y B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIC CBOMCTBA (MpH3HAKH) (HH3UUSCKHUX
SIBJICHUH;

OMUCHIBATh U3y4YCHHBIE CBOMCTBA TeN M (hU3UYECKUE SBJICHUSI, UCIIOJIB3YS
(duznyeckre BeNWYUHBI (TeMIlepaTtypa, BHYTPEHHSSI SHEPTHS, KOJTUYECTBO
TEIJIOTHI, yJAEIbHAsA TEIIOEMKOCTh BEIIECTBA, yJAEIbHAsA TEIJIoTa
IJIaBJICHUsI, yJENIbHAs TeIUIoTa MapooOpa3oBaHMs, yJACIbHAs TEIUIoTa
CropaHusi TOIUIMBA, KOA(PPUIMUEHT TOJIE3HOTO JEWCTBUS TEIUIOBOM



MAIllMHBI, OTHOCUTEJIBbHAs BIAXHOCTb BO31yXad, JJIEKTPUYECKHU 3apsn,
CUJIa TOKA, DJIEKTPUUYECKOE HAIPSKEHUE, CONPOTHUBIIEHUE NPOBOJIHUKA,
yACNbHOE  CONPOTUBIEHHWE  BellecTBa, paboTa U MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), NpPH ONHCAHUM MPABUIBHO  TPAaKTOBATh
(bu3nYeCcKuit CMBICI HCIIOJIb3YEMbIX BEJIMYMH, 0003HAUEHHUS U €IUHUIIBI
bu3NYeCKUX BEIMYMUH, HAXOAUTh (OPMYJIbl, CBS3BIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIIMYMHAMHU, CTPOUTH TrpaduKu
M3YYEHHBIX 3aBUCUMOCTEH PU3NYECKUX BEITUUMH;

XapaKTepU30BaTh CBOICTBa Tel, (PU3NUYECKUE SIBJICHUS U MPOIECCHI,
WCIIOJIb3Ysl OCHOBHBIE IOJIOKEHUSI MOJIEKYJSIPHO-KMHETUYECKON TEOpUHr
CTpPOEHHUS BEIleCTBa, MPUHLHUI CYNEPHO3UIUHU TMoJied (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsiia, 3akoH OMa 1 yyacTKa LEenu, 3aKOH
JIxoyns—JleHna, 3aKOH COXpAaHEHHsS DHEPruH, IIPHU 3TOM JaBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3alHCHIBATH €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl U CBOMCTBA T€J, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMi NMPAKTUKOOPHUEHTHUPOBAHHOI'O XapaKTepa: BBIABIATH
MPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JOTHYECKUX
miaroB ¢ omnopod Ha 1-2 W3y4YEeHHBIX CBOMCTBAa (PU3MYECKHUX SIBICHHI,
(U3HYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEN;

pemarb pacy€THbIE 3a7adyd B 2-3 JEHCTBUSA, HCIOJIb3YyS 3aKOHBI U
dbopmybl, CBs3bIBatONIME (PU3MYECKUE BEIUYMHBI: HAa OCHOBE aHAlIM3a
YCHOBUSL 3a/ladyd 3alMUChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JaHHBIX JUIsl pELIeHUs 3a7add, BbIOMpaThb 3aKOHBI U (POPMYIIBI,
HEoOXOoJuMble i €€ pelieHHs, NPOBOAMTH pacu€Thl M CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUYUHBI C U3BECTHBIMU JIAHHBIMU;
pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOXXHO pEIIUTh MpPU MNOMOIIU
(U3MYECKUX METOJOB, HCIOJIb3ys ONMCAHUE HCCIEIOBAaHUSA, BBIICISThH
IIPOBEPSAEMOE  IPEAIIOJNIOKEHUE, OLIEHUBATh IPABUIIBHOCTH IOPSAKA
MIPOBEICHUS UCCIIEN0BAHUS, 1E€JIaTh BBIBOJIBL;

MPOBOJIUTH OMbBITHI 1O HAOMIOAEHUIO (PUBMYECKHX SBJICHUUA WIH
(U3MYECKUX CBOMCTB TeJ (KalWUIAPHBIE SIBJIEHUS, 3aBUCUMOCTb JIABJICHHUS
BO3/lyXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHUs TpPHU HU3IYYEHHH OT IIBETa H3JIydaromiel (moriomaroiiei)
ITIOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJABI OT TEMIEPATypbl KUIKOCTH U
IUIOAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alus Tel W B3aWMMOJCUCTBHUE
DIEKTPUYECKUX 3apsAl0B, B3aWMMOJEUCTBUE IIOCTOSHHBIX MArHHUTOB,
BU3yaJu3alldsl MArHUTHBIX II0JIEM IIOCTOSIHHBIX MAarHUTOB, JEUCTBUS
MAarHuTHOTO TOJIA Ha NPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHWTa,



CBOMCTBA DBJIEKTPOJBUTATENSl IOCTOSHHOTO TOKa): (OpMyJIUpOBATH
IpOBEpsieMbIE MPEANONOKEHHS], COOUPATh YCTAHOBKY M3 MPEI0AKEHHOTO
000pyI0BaHUsl, ONMUCHIBATH XO/1 ONBITA U (POPMYJIMPOBATH BHIBOJIBI;
BBIIIOJIHATh ~ MPAMBIE  W3MEPEHHS]  TEMIEPATypbl,  OTHOCHTEIbHOMN
BJIQXHOCTH BO3/lyXa, CHJbl TOKa, HANpPSHDKEHUS C HCIOJIb30BAHHEM
aHaAJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKHUX BEJIMYMH, CPAaBHUBATH
pe3yIbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHON MOTPEIIHOCTH;
MIPOBOJUTH HCCIEJOBAHUE 3aBUCUMOCTH OJHON (PU3NUYECKON BEJIMYMHBI OT
Apyrod C  MCHOJB30BAaHUEM MPSAMBIX HM3MEPEHUN  (3aBUCUMOCTb
CONPOTHUBJICHUS IPOBOJHMKA OT €ro JUIMHBI, IUIOW@AAU IONEPEYHOro
CEYEHMsI U YACIBHOIO CONMPOTHUBIICHUS BEIIECTBA MPOBOJAHUKA, CUJIbI TOKA,
UAYLIEr0 4Yepe3 MNPOBOAHMK, OT HANpsDKEHUS Ha  IMPOBOJHMKE,
UCCJIEIOBAHUE IOCJIEAOBATENBHOTO W  IMAPAJUIEIBHOTO  COEJUHEHUM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBaHUE, COOUpPATh YCTAHOBKY H
BBINIOJIHATh M3MEPEHHUs], CleAys NpPeIOKeHHOMY IUIaHy, (PUKCUPOBAThH
pe3ynbTaThl TOJYYEHHOM 3aBHCUMOCTH B BHUAE TaOIUL U TpaduKOB,
JIeJ1aTh BBIBOJBI 10 PE3YyJIbTaTaM UCCIEAOBAHMS;

IPOBOJNTHh KOCBEHHBIE H3MEpPEHUS (PU3NYECKUX BeIMUYMH (yZesibHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMPOTUBJIEHUE MPOBOJAHMKA, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATH H3MEPEHHUs, COOUpaTh
AKCIIEPUMEHTAJIbHYI0 YCTaHOBKY, CleNysl NPEIJI0KEHHON WHCTPYKLHH, U
BBIYHCIISATH 3HAYEHHUE BEJINYUHBI,

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH IpH paboTe ¢ J1abopaToOpHBIM
00opy1OoBaHUEM;

XapaKTepU30BaTh MPUHIMIBI  JEUCTBUS HM3YyUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpOM Ha HX ONHUCaHusi (B TOM YHUCIIE:
CUCTEMa OTOIUIEHUSI JOMOB, TMTPOMETp, MapoBas TypOWHA, aMIepMeTp,
BOJIbTMETP, CUETYMK HIIEKTPHUUECKOW HHEPruH, 3JIEKTPOOCBETHTEIIbHbIE
npuOOpBkl, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), IEKTPUUECKUE
IPEIOXPaHUTENH, JIEKTPOMArHUT, 3IEKTPOABUTaTENb IOCTOSIHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3MUYECKHUX SIBJICHUU U HEOOXOJMMBbIE
(u3nYecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTEIIbHbBIE
npuOopbl MO CXEMaM M CXEMAaTU4YHbIM pUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JBUraTeilb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbl 3JIEKTPUUECKUX
Lenen ¢ nociaeaoBaTeNIbHbIM U NapajUIeIbHBIM COEIUHEHUEM 3JIEMEHTOB,
pasznuuasi yciIoBHbIE 0003HAUEHHUS FJIEMEHTOB JIEKTPUUECKUX LENeil;



OPUBOJUTH  MPUMEPbl  (HAXOAUTh  HHMOpPMALMIO O  MPUMEPaX)
INPAKTUYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUNW B IOBCEIHEBHOU
KU3HU JUJIs1 oOecrieueHrs 0e30MacHOCTU MpU oOpalieHuu ¢ nmpudopamu u
TEXHUYECKUMU YCTPOMCTBAMM, COXPAHEHHSI 3J0POBbSI M COOIIOACHUS
HOPM 3KOJIOTHUYECKOT0 ITOBEICHUS B OKPYKAIOILLEH Cpee;

OCYIIECTBIATh MOUCK HMHPOpMAIMK (PU3NYECKOTO COACpNKaHUSI B
HNurepHere, Ha OCHOBE UMEKOLIMXCA 3HAHUW U NOYTEM CpPaBHEHUA
JOTOJIHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH HMH(POPMALMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUUBON MIIM MOXKET OBITH HEIOCTOBEPHOM;
UCIIOJIb30BaTh MPH BBHIMOJIHEHUN Y4YEOHBIX 3a/laHUM HAayYHO-TIOMYJISIPHYIO
JUTEPATYPY  (PU3UUYECKOrO0  COJIEpKaHMs, CHPaBOYHBIE MaTepHUabl,
pecypcsl cet MHTEpHET, BianeTh NpUéEMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U KpaTKHE YCTHBIE COOOIICHMUS,
o0o6mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
ColepKaHUs, B TOM 4YHcCI€ NYOJMYHO MPEACTABISATh PE3YJIbTaThI
IIPOCKTHOW WJIM UCCIENOBATEIBCKOU NEATENBHOCTH, IPU 3TOM I'PAMOTHO
UCIOJb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (U3HKH,
CONPOBOK/JIATh BBICTYIUICHHE MPE3CHTALINEM;

IpPU BBIIOJHEHUU YYEOHBIX MPOEKTOB M HCCIECAOBAaHUN (DUIUUECKUX
MPOLIECCOB paclpeesiTh OOS3aHHOCTH B TpPyNNEe B COOTBETCTBUHU C
IIOCTaBJICHHBIMU 3aJla4aMH, CICAUTDH 3a BBIIIOJIHEHUEM IUIaHA IEUCTBUU U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLICHWBaTh COOCTBEHHBIA BKJIaJ B
NEATEIBHOCTD TPYIIIbI, BBICTPAUBATh KOMMYHHUKAaTUBHOE B3AMMOJICUCTBHE,
MPOSIBIISS TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K koniry o0yueHus B 9 kjacce mpeMeTHbIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00YHAIOITUXCSI YMEHUN:

UCIIOJIb30BaTh MOHATHUSA: CHCTeMa OTCu€ra, MarepualbHas TOYKa,
TPaeKTOPHsI, OTHOCUTEILHOCTh MEXAaHWYECKOTO JBIKCHHS, Jehopmarius
(ympyrasi, mjgacTU4ecKas), TpPEHHE, IEHTPOCTPEMHTEIIbHOE YCKOPEHHE,
HEBECOMOCTh M NEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEO,
LEHTpP TSHKECTH TBEPJOTO Tela, paBHOBECHE, MEXaHUYECKUE KOJeOaHUs U
BOJIHBI, 3BYK, HH(Pa3BYK M YIbTPA3BYK, AJIEKTPOMArHUTHBIC BOJIHBI,
IKajga 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JalIbHO30PKOCTD,
CHEKTPhl UCIYCKAHUS M TMOTJIOIIECHHUS, anb(a, OeTa- U raMMa-u3ydeHus,
M30TOIIBI, SIAEPHAS DHEPIETHKA;

paznuuath SBJICHUSA (PAaBHOMEPHOE W HEPABHOMEPHOE MPSMOJIUHENHOE
JIBUKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEWHOE JBUIXKEHHE, CBOOOJIHOE
najieHUue TeJ, pABHOMEPHOE JIBMXKEHHE IO OKPYKHOCTH, B3aUMOJEHCTBUE



TeJ, peaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarolue U
BBIHY>KJICHHBIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBM)KCHHE, OTPaKEHHE
3BYyKa, MPSIMOJIMHEMHOE paclpOCTpaHEHUE, OTPAKEHHUE WM MPEIOMIICHHUE
CBETAa, MTOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3ioKeHHE Oeoro cBeTa B
CHEKTPp M CJOKEHHE CHEKTpPaJbHBIX IIBETOB, JUCIEPCUS CBETAa,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEMYATOro0 CHEKTpa
U3ITy4YEHHUsI) IO OMMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSBICHHE M3YyYEHHBIX (U3MUECKUX  SBJICHUH B
OKpy>XaroleM Mupe (B TOM 4Yucie (PU3NYECKHUE SBJICHHUS B MPUPOJIE:
MPWIUBBI U OTJIMBBI, JBUKEHUE MU1aHeT COJIHEYHON CUCTEMBbI, PEaKTUBHOE
IBUKEHUE IKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKUBOTHBIMU,
3eMJIETPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHAMH, 3XO0, LBETa Tell,
ONTUYECKHE SIBJICHUS B MPUPOJE, OUOJIOTHYECKOE NEUCTBHE BUIAMMOTO,
yabTPadUOIECTOBOTO W PEHTIC€HOBCKOTO M3JIYyYECHHUH, €CTECTBEHHBIM
PaAMOAaKTUBHBIN (OH, KOCMUYECKHE JYy4YHd, DPAJIUOAKTUBHOE H3ITyUEHUE
MPUPOJIHBIX MHUHEPAJIOB, JICMCTBUE PAAUOAKTUBHBIX W3JIYYEHUU Ha
OpraHW3M YE€JIOBEKAa), MPH 3TOM IEPEBOJAUTH IMPAKTHUUYECKYIO 3aJady B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBa (MpH3HAKH) (HU3NUECKUX
SIBIICHUM;

OIKCHIBaTh U3yYEHHbIE CBOMCTBA TeN U (PU3NUYECKUE SIBICHUS, UCIOJIb3YS
¢bu3nueckue BEIWYUHBI (CpelHsAs W MIHOBEHHAs CKOPOCTh Tella MpHu
HEPaBHOMEPHOM JIBMKEHUH, YCKOPEHHE, NEepeMEIlleHHe, NMyTh, YrioBas
CKOpOCTb, CHJIa TPEHHS, CWia YNPYrOCTH, CUJIa TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAJEeHMs, BEC Tejld, HUMIYJIbC Tela, WMIIYJIbC CHJIBL,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHIMAJIbHAS DHEprus Tea,
MOJHITOrO0 HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAs SHEPrus CKaToU
NPYKUHBI, KHHETHYECKash SHEpPrus, IOJIHas MeEXaHU4ecKas >SHeprus,
NEPUOJ U YacTOTa KojeOaHuM, UIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTeslb MPEIIOMJICHUS Cpebl), IPU OMUCAHUU
MPaBUIBHO TPAaKTOBaTh (DU3MYECKUN CMBICI MCHOJIb3YEMbIX BEJIUYUH,
0003HaYeHUsiT W €IUHHIBl (PU3HYECKUX BEJIWYUH, HAXOAWUTH (DOPMYJIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEJIMUMHY C APYTHMHU BEIUYHMHAMH,
CTPOUTH TpapUKK U3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUUHH;
XapaKTepu3oBaTh CBOWCTBA TeJ, (PU3UUYECKUE SBICHUS M MPOILECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs SHEPIrUH, 3aKOH BCEMHUPHOTO TATOTEHUS,
IOPUHIUI CYNEPHO3ULIHMH CHWJI, NPUHUUI OTHOCHUTEIBHOCTH ['amuies,
3aKOHbl HbIOTOHA, 3aKOH COXpAaHEHUS MMITYJIbCa, 3aKOHbl OTPAXKECHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUS 3apsiIOBOIO M MaCCOBOI'O YUCEN



OpU SJACPHBIX PEAKIUSIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIUCHIBaTh €r0 MAaTEMATUYECKOE BBIPAKECHUE;

OOBSACHATH (PU3NYECKHE MPOLECChl M CBOMCTBA TeJ, B TOM YHCIEC U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISIBIIATH
MIPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHUE U3 2—3 JIOTUYECKUX
1aroB ¢ Omnopol Ha 2-3 M3y4YEHHBIX CBOMCTBA (PU3MYECKHUX SIBICHHM,
(bU3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pemiarb pacy€THble 3anadd  (omMparolmuecs Ha cucteMy u3 23
YpaBHEHHUI), UCTIONB3YsI 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3UUECKHE
BEJIMYMHBI: HAa OCHOBE aHaiM3a YCJIOBHUS 3a7aud 3alKChIBATh KPATKOE
YCIIOBHUE, BBISBIATH HEIOCTAIOIINE WA W30BITOYHBIE aHHBIC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHUSI, TPOBOAUTH PAcUEThl U
OLICHUBAaTh PEAIMCTUYHOCTh IMOJYYEHHOTO 3HA4YeHUA (PU3UUECKOU
BEJIMYMHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pEIINTh MPU TOMOIIH
(U3MYECKUX METOJO0B, MCMOJb3ys ONUCAHUE HCCIEIOBAHUSA, BBIICISThH
IpOBEPSIEMOE  TPENONOKEHUE, OICHUBATh MPaBWIBHOCTh IOPSJIKA
MPOBEICHUS]  UCCJIENOBAaHUs, JIeJaTh  BBIBOJbI, HMHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOACHUI U OMBITOB;

OPOBOAMUTH OMBITHl MO HAOMIOACHWIO (PU3MYECKHX SIBICHUNW WIH
¢u3nyecKkux CBOWCTB Ted (M3y4yeHHE BTOporo 3akoHa HbroToHa, 3akoHa
COXpaHEHUs] PHEPTrUu, 3aBUCUMOCTh TMepuoja KoyieOaHUW MNpYKMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MaJIbIX KOJI€OaHUM, MPSIMOJIMHEITHOE PACIIPOCTPAHEHUE CBETA,
pasnokeHne OeNoro CBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUsS B
IJIOCKOM 3€pKajie U CBOMCTB M300pakeHHWsl MpeaMeTa B cOoOuparomieit
JUH3€, HAOJIOJEHUE CIUIOIIHBIX W JMHEHYaThIX CHEKTPOB H3IIyUYEHUS):
CaMOCTOATENIbHO COOMpaTh YCTAHOBKY M3 H30BITOYHOrOo Habopa
o0Opy/nOBaHUs, ONHUCBHIBATH XOJ ONbITA U  €ro  pe3yJbTaThl,
(bopMyIUpPOBATH BHIBO/IBI;

NPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Oompeaensis
CpellHEee 3HAaYeHUEe HU3MepsIeMOl BeIMYMHBI ((DOKYCHOE pacCTOSHHE
coOuparoieil JUH3bI), OOOCHOBBIBATH BBIOOp cHOcO0a HW3MEpPEHHUS
(M3MepUTeNbHOrO Iprbdopa);

MPOBOJUTh HCCIIEOBAaHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH C
MCIIOJb30BAaHUEM TPAMBIX HW3MEpPEHUH (3aBUCUMOCTb MYyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIB)KEHUM 0€3 HayallbHOM CKOPOCTH, Mepuoja
KOJIeOaHHI MaTeMaTH4eCKOro MasTHHUKA OT JUIMHBI HUTH, 3aBUCHUMOCTH
yria OTpaK€HUs CBETa OT yIJia MaJeHus U yriia MpejoMJIeHUs OT yria



NaJieHus): IUIAaHUPOBATh HCCIEOBAaHUE, CaMOCTOSTEIbHO COOUpATh
YCTaHOBKY, (UKCHUpPOBaTh pe3yJbTaThl MOJIYYEHHOW 3aBUCHMOCTH
(¢bu3uYecKUX BEIWYUH B BUJE TAaOMUIl U rpadUKoB, JieJaTh BBIBOJBI IO
pe3yJbTaTaM HCCIEI0BaHNUS;

IPOBOAUTh KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIWYUH (CpenHsis
CKOPOCTh M YCKOPEHHE Tella TMpU PABHOYCKOPEHHOM JBHKCHHH,
YCKOpPEHHE CBOOOJHOIO MaJeHMs], KECTKOCTh MPYXKHUHBI, KOIPPUIUEHT
TPEHHUSI CKOJBKECHHs, MEXaHHueckas paboTa M MOIIHOCTh, YacToTa H
nepuoa KojeOaHMH MaTeMaTH4ecKoro W TMPY>KMHHOTO MAasTHUKOB,
ONTUYECKas CWJIa COOMpAaromiel JIMH3bL, PAJANOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh JKCIEPUMEHTANBHYIO YCTaHOBKY H
BBITIOJHATh U3MEPEHHUS, CIEAys MPEIT0KEHHON MHCTPYKIIMH, BBIYUCIIATH
3HAUEHWE BEJIMYMHBI U aHAJTU3UPOBATH MOJYYECHHBIE PE3YIbTAThI C yUETOM
3aJIaHHOM TOTPENIHOCTH U3MEPEHHUI;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH IpH paboTe ¢ J1abopaToOpHBIM
00opy1OoBaHUEM;

pa3nuyaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (QU3NUECKUX MOJIEIeH:
MaTepuasibHasi TOYKa, a0CONIOTHO TBEPIOE TENO0, TOUYEHYHBIA HCTOUYHUK
CBETa, JydY, TOHKas JIMH3a, IUTAHETapHAas MOJENh aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SJIpa;

XapaKTepu30BaTh NPHUHIMIBI  JEHCTBUS W3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA HX OMUCAaHUA (B TOM YHUCIE:
CIHUIOMETp, MATYUKH TIOJIOKEHHUS, PACCTOSHUS M YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, MepHuckom, ¢oToanmapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, J03MMETp, Kamepa BuiabcoHa), HUCHOIB3ysS 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBJICHUH UM  HEOOXOauMble  (U3NUYECKUE
3aKOHOMEPHOCTH,

MCIIOJIb30BaTh CXEMbI i CXEMATHUHBIE PUCYHKH M3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX NPUOOPOB M TEXHOJOTHMUECKHUX MPOLECCOB
Ipy pEeHIeHUH YYEOHO-NIPAKTUYECKUX 3ajad, ONTHUYECKHE CXEMBI IS
MOCTPOEHUS N300PAKEHUI B INIOCKOM 3€pKajie U cOOUparole JTUH3E;
OPUBOIUTH  MPUMEPHl  (HAXOAUTh HHMOPMALUIO O  MPUMEPAX)
MNPAKTUYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH U1l obecrieueHus: 0€30MacHOCTH MPU OOpallleHUuu ¢ MpuodopamMu U
TEXHUYECKUMHU yCTPOMCTBAMHM, COXPAHEHHUS 3J0POBbS U COOIIOICHHS
HOPM 3KOJIOTUYECKOTO TOBEACHHSI B OKPY>KaIOIIEH cpee;

OCYIIECTBJIATh TMOUCK wHpoOpManuu (U3NUECKOTO COJEpKaHUS B
HNuTepHeTe, caMoCcTOsATENBHO (POPMYIIUPYSI MOUCKOBBINA 3ampoc, HAXOIUTh



MYTH OMpEJeNIeHUs] JOCTOBEPHOCTH MOJYyYEHHON MH(POpPMAIMK Ha OCHOBE
MMEIOIUXCS 3HAHUU U JOIIOJIHUTEIIbHBIX HCTOYHUKOB;

MCII0JIb30BaTh MPHU BBIMOJIHEHUH y4E€OHBIX 3aJaHUN HAay4YHO-MOMYJSPHYIO
JUTEPATYPY  (PU3HYECKOrO0  COJEpKaHMs, CIPaBOYHBIE MaTepHUabl,
pecypcsl cety MHTEepHET, BianeT NpuéMaMu KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBaHusl HHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE NMUCHMEHHBIE M YCTHBIE COOOILEHMS HAa OCHOBE
MH(pOpPMAIMM W3 HECKOJbKMX HMCTOYHUKOB (PU3MUECKOTO COJEpKaHUS,
nyOJIMYHO MPEACTABIATh Pe3yIbTaThl MPOEKTHOM WIIM UCCIIEI0BATENbCKON
NEATEIBHOCTH, IMIPU 3TOM TIPaMOTHO  MKCIOJB30BaThb  W3YYEHHBIU
NOHATUUHBIN anmapatr Mu3ydyaeMoro pasjena (U3UKA U COMPOBOXKIATH
BBICTYIUICHHE MpEe3eHTaluedl ¢ Y4€TOM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KouunyecTBO 4acoB
Ne HaumeHoBaHue pa3/iesioB U TeM dunekTpoHHbIe (LM pPOBbLIE)
Kourpoubnsie | IIpakTHyeckue
n/n NPOrpamMmslI Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoTsbI padoTsbI
Pa3znen 1. ®usuka u e€ posib B IO3HAHUHU OKPY’KAKOLIEro MUpa
1.1 ®dusnka - HayKa 0 IpUpoae 2 https://m.edsoo.ru/ZJ2UI3BMX
1.2 DuU3NYECKUE BETUYUHBI 2 1 https://m.edsoo.ru/UDCTC8RJID
1.3 EctecTBeHHOHAYUYHBIN METO/T TO3HAHUS 2 1 https://m.edsoo.ru/ZOL7QLIIS
Hroro no pazgeny 6
Paspnen 2. [lepBoHayajbHbIE CBEICHUS 0 CTPOCHHMH BelIeCTBA
2.1 Crtpoenue BelecTBa 1 https://m.edsoo.ru/2SJI51M41
BIDKEHHME U B3aUMOJIECICTBUE YaCTH
2.2 A A i 2 1 https://m.edso0.ru/ZXDKQLXCC
BeIlleCTBA
2.3 ArperaTHble COCTOSTHUSI BEIIECTBa 2 https://m.eds00.ru/ONOV1XY1K
Hroro no pazgeny 5
Paznen 3. /IBu:keHUe U B3anMoaeiicTBHeE Tel
3.1 MexaHnueckoe JBHKEHUE https://m.edsoo.ru/SFPMEBWOK
3.2 WNuepuus, macca, II0THOCTh 4 1 https://m.eds00.ru/GXPU4MT5P
33 Cuna. Bugel cun 14 1 2 https://m.edsoo.ru/9RNDRUONW
Hroro no pazgeny 21

Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTENH U ra3oB



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

Hasnenue. [lepenaya naBnenust TBEpALIMU

4.1 3 https://m.edsoo.ru/X0DW367P2
TEJaMHU, KHUJIKOCTSIMU U ra3aMu
4.2 JlaBlieHHE KUIKOCTH https://m.edsoo.ru/2MVXZ0KL 4
4.3 ATMocdepHoe TaBieHue 6 https://m.edsoo.ru/T7134SXNO
4.4 HeHCTBITI,e PRHAROCTI H Ta3a Ha 7 3 https://m.edsoo.ru/NFE60OY 8NK
MOTpy>XKEHHOE B HUX TEJIO
Ntoro no pazgeny 21
Paszgea 5. Pabora u MOITHOCTH. JHEPrus
5.1 PaboTa 1 MOIIHOCTE 3 1 https://m.edsoo.ru/75LMREDY 1
5.2 [IpocTeie MeXaHU3MBI 1 https://m.edso00.ru/504NQXK X9
53 Mexanuyeckas SHeprus 4 1 https://m.edsoo.ru/G30454EMT
Hroro no pazgeny 12
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 63 1

[NPOTPAMME



https://m.edsoo.ru/G3O454EMT
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/T7134SXN0
https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/X0DW367P2

8 KUIACC

KouunyecTBO 4yacoB
HaumeHoBaHue pa3/iesioB U TeM JaekTpoHHbIe (L(pPOBbHIE)
Ne n/m Kontpoabubie | IlpakTuueckune
NPOrpamMmblI Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Pa3nen 1. TemioBble siBJIeHUSA
1.1 Crtpoenue u CBOICTBa BELIECTBA 7 https://m.edsoo.ru/R8QZNCIPM
1.2 TeroBbie TPOLECCHI 21 1 5 https://m.edsoo.ru/FI42ASVZA
Hroro no pazgeny 28
Pa3zgea 2. diiekTpryeckre U MArHUTHbIE SIBJICHUS
DNEeKTpUYECKUE 3apsiibl. 3apsHKEHHBIE
2.1 P p \,H PADKCHHBL 7 1 https://m.edsoo.ru/R4QORCTQ4
TeJla ¥ UX B3aUMOJICHCTBUE
2.2 [TocTosTHHBIN 2NEKTPUUECKUM TOK 20 2 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarHuTHbI€ SIBJIECHUS 1 1.5 https://m.edsoo.rt/BULAFRBRA
2.4 DJIEKTpOMarHuTHasE UHIYKIHS https://m.edsoo.ru/7QODSEL15
Hroro no pazgeny 37
PesepBHOoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10
- 68 4 14.5

[NPOTPAMME



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

9 KUIIACC

KoJsnyecTBO 4acoB
HaumeHoBaHMe pa3iesioB U TeEM dnekTpoHHbIe (LM pPOBbLIE)
Ne n/m Kontpoabnbie | IpakTuueckue
NMPOrpamMmbl Bcero o0pa3oBaTejbHbIe Pecypchl
padoThI padoTsbI
Pa3znen 1. Mexanu4yeckue siBJIeHUsI
MexaHnuyeckoe ABUKEHUE U CIIOCOOBI €T0
1.1 A 10 1 https://m.edsoo.ru/CEOGHRGTL
OMHUCaHUs
1.2 Bzaumopericteue Ten 20 1 3 https://m.edsoo.ru/UCIRQAF4C
1.3 3aKOHbBI COXpaHEHUS 10 3 https://m.edsoo.ru/SHEC3Y25B
Hroro no pazgeny 40
Pa3nen 2. Mexanuveckue KoJe0aHUSA U BOJTHBI
2.1 Mexanunyeckue kojie0aHus 7 3 https://m.edsoo.ru/SSVIGSAI3
2.2 MexaHuueckue BOJIHBL. 3BYK | 3 https://m.edsoo.ru/DHIJG8AS0
Hroro no pazgeny 15
Pa3zgen 3. DjieKTPOMArHUTHOE 1OJI€ M 3JIeKTPOMArHUTHbIE BOJIHbI
DIIeKTPOMarHuTHOE MOJIE U
3.1 P 6 2 https://m.edsoo.ru/DT98BSEY0
AJIEKTPOMATHUTHBIE BOJIHBI
Hroro no pazneny 6
Pa3nen 4. CBeToBbIe sIBJICHUS
4.1 3aKOHBI pacIpOCTPAHEHUS CBETa 2 https://m.edsoo.ru/HBN3NMK2M
4.2 JIuH3BI U onTUYECKUE TPUOOPHI https://m.edsoo.ru/20WNYKRX1
43 Pasnosxenue 6em1oro cBera B CHEKTP 2 https://m.edsoo0.ru/2Z5AHODTO



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

Hroro no pazgeny 15
Paszgea S. KBanToBbIe siBJIeHUS
"
5.1 CTYCKAIHE H HOTTOMErHe Cheta 4 1 https://m.edsoo.ru/BKSE4AQQS8
aTOMOM
5.2 CrpoeHue aToOMHOTrO sijipa 6 1 https://m.edsoo.ru/U3WX2R61B
5.3 SnepHble peakuu 1 https://m.edsoo.rt/ TMMVY9VSF
Hroro no pazgeny 17
Paspnen 6. [loBTOpUTEIBbHO-0000111AK0 NI MOYJIb
I1 600
6.1 OBTOpEHiE 1 ODODINCHHE coepart 9 2 https://m.edsoo.ru/JKQXVISBE
Kypca ¢usuku 3a 7-9 kiacc
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 102 27

I[TPOTPAMME



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

IHOYPOYHOE IIVIAHUPOBAHHUE
7 KUIIACC

Ne
n/n

Tema ypoka

KosnuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

Jlara
HU3yYeHUS

JeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/bHbIE Pecypchl

®u3uka — HayKa O MPUPOJIE.
SBnenus npupoabl. Pusndyeckue
SBJICHUS

https://m.edsoo.ru/35YPBIWSK

Mexanudeckue, TeIUIOBEIE,
3JIEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBIICHUS

https://m.edsoo.ru/I116U53L6H

®u3nyecKue BEJINIUHbI U UX
U3MEpEeHHe

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

Ypoxk-uccienoBanue
"N3mepenue TeMnepaTypsl Ipu
HOMOIIH JKUJAKOCTHOTO
TEPMOMETPA U JIaTUHKA
TEMIEPaTyphl"

https://m.edso00.ru/VOQGCNSIMP

Kak ¢usuka u apyrue
€CTECTBEHHbBIC HAYKU U3Y4YarOT
npupony. EcrecTBeHHOHayUYHBIN
MeToA no3Hanus. Onucanue
(bU3NYECKUX SIBICHUH C
MIOMOILBIO MOJEIen

https://m.edsoo.ru/3LPP2HPX?2

VYpok-uccnenosanue "IIposepka
TUIOTE3bI: NaJbHOCTh NOJIETA

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



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

HIapHKa, MyIeHHOTO
TOPU30HTAIILHO, TEM OOJIbIIIE,
4yeM OOJIbIIe BhICOTA MMycKa'

Crpoenue BemiectBa. OMBITHI,
JIOKa3bIBAIOMINE JUCKPETHOE
CTPOCHHE BEIIECTBA

https://m.edsoo.ru/FSPU40LYR

JIBr>KeHME YacTHUIl BEUIECTBA

https://m.edsoo.ru/HQ31SN1F3

VYpok-uccnenoanue « OnbIThI
M0 HaOJIIO/ICHUIO TEIIIOBOTO
paCIIMPEHUSI Ta30B»

https://m.edsoo.ru/FT87UNTLS

10

Ar PETaTHBIC COCTOAHUA
BCIICCTBA

https://m.edsoo.ru/STRDWACXM

11

B3anmocBa3b MEXIy
CBOMCTBAaMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSX M UX
ATOMHOMOJIEKYJISIPHBIM
ctpoerneM. OcCOOEHHOCTH
arperaTHbIX COCTOSIHUI BOJIBI

https://m.edsoo.ru/AWM1DBI48

12

MexaHnueckoe IBIKCHHUE.
PaBHOMEpHOE U HEpaBHOMEPHOE
NIBIDKEHHUE

https://m.edsoo.ru/3IW6CCIHB1

13

Ckopoctb. Enunniiel ckopoctu

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

14

Pacuer iyt u BpeMeHH
JBHYKEHUS

https://m.edsoo.ru/PVHMNWAUA

15

WNuepuus. 3akoH UHEPLIUH.
BzaumopeilicTBue Tea Kak
MIPUYMHA U3MEHEHUS CKOPOCTH
JBMKCHUS Tl

https://m.edso0.ru/KX5510IBX



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

16

IImoTHOCTE BemecTBa. Pacuer
Macchbl U 00bEMA TejIa 110 €ro
IUIOTHOCTH

https://m.edso0.ru/0S71X3DPS

17

JlaGopaTtopHnas pabota
«Onpenenenue MIOTHOCTU
TBEPIOTO TEIA»

https://m.edsoo.ru/OH22PX7CX

18

Pemenue 3agay mo reme
"ITnotHOCTH BemiecTna"

https://m.eds0o0.ru/50DYVYG49

19

Cuiia Kak XapakTepucTUKa
B3auMoaercTBus Tei1. Cuia
ynpyroctu. 3akoH ['yka

https://m.edsoo.ru/NV56FY1G2

20

JlaboparopHas paboTa
«M3ydeHune 3aBUCUMOCTH
pactsbkeHus (nedopmanun)
HPY>KUHBI OT TPUIIOKEHHON
CHIIBD»

https://m.edsoo.ru/PXXW6DHXE

21

SBnenune Tarorenus. Cuna
TAXKCCTHU

https://m.edsoo.ru/OCWIXFNQE

22

CB3b MEXKy CUJION TSKECTH U
Maccoii Tena. Bec Tena.
Penrtenue 3amaud o teme "Cuia
TSKecTH"

https://m.edsoo.ru/8PZHPV1Y]J

23

Cuna TspKecTH Ha Ipyrux
maHeTax. Pusnyeckue
XapaKTePUCTHKH TUTAHET

https://m.edsoo.ru/IM2DOKYLI

24

Hsmepenue cuit. lunamomeTp

https://m.edsoo.ru/IT1ZGKCKH

25

Bec tena. HeBecomocTh

https://m.edsoo.ru/UAO1SQ8RE

26

Clo’)keHue AByX CHII,

https://m.edsoo.ru/L6SNUZVZ8



https://m.edsoo.ru/L6SNUZVZ8
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HaIpaBJICHHBIX 110 OJHON
npsimoid. PaBHOIelicTBYO1IIAS
cui

27

Pemenue 3agau no reme
"PaBHonelicTByrOMIAast crt"

https://m.edsoo.ru/MKPXDZNXS5

28

TpeHue CKOJIbKEHUsI U TPEHUE
nokos. TpeHue B mpupojae u
TEXHUKE

https://m.edsoo.ru/TA1EOSMMH

29

JlaGoparopHas paboTa
«M3y4yeHne 3aBUCIMOCTH CHIIBI
TPEHUS CKOJBKEHUS OT CHIIBI
JIaBJICHUS U XapaKTepa
COIPHUKACAIOLITIXCS
MTOBEPXHOCTEI

https://m.edsoo.ru/TAQP4B30A

30

Pemenue 3agau Ha onpenenenue
PaBHOJICUCTBYIOLIEH CUIIBI

https://m.edso00.ru/5YY23XXSD

31

Pemenue 3ama4u o temam: «Bec
tenay, «I'paduueckoe
n3o0paxenue cuim, «CUIIbD,
«PaBHOAEUCTBYIOIIAS CUIDY

https://m.edsoo.ru/T9V639RZF

32

KoHTponbHast paboTa 1mo Temam:
«MexaHH4eCcKoe ABKCHHCY,
«Macca, IIoTHOCThLY», «Bec
tenay, «I'paduueckoe
n300pakeHne CHD», « CHITBI)

https://m.edsoo.ru/P4AROSWE4D

33

HaBnerune. CiocoOb1
YMCHBIIICHUS U YBEITUICHHUS
JTaBJICHUS

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



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

34

JlaBiaeHnwue raza. 3aBUCUMOCTD
JIaBJICHHMS Ta3a OT 00bEMA,
TeMITepaTypbl

https://m.edso0.ru/544YMX9WR

35

[lepenaua naBneHust TBEPABIMU

TEJIaMH, ) XKUAKOCTIAMU U Ira3daMu.

3akoH [lackansa

https://m.edso0o.ru/CG5POSNWO

36

JlaBiieHUE B )KUJIKOCTH U Tase,
BBI3BAHHOE JICVCTBUEM CHUJIBI
TSKECTH

https://m.edsoo.ru/K7T1219UC

37

Pemrenue 3agad mo reme
«JlaByieHrE B )KUJKOCTH U Tas3e.
3akon ITackamsy

https://m.edsoo.ru/UHHCSRB6W

38

Coobmmarommumecs: cocy bl

https://m.edsoo.ru/7HDBMDHR?2

39

I'mapaBamyeckuii mpecc

https://m.eds00.ru/67X2LF396

40

Manomertpsl. [lopuaeBon
JKUJIKOCTHBIA HAcoC

https://m.edsoo0.ru/5G846G7I8

41

AtMmocdepa 3emu. [Ipuanabl
CyILIECTBOBAHUS BO3yILIHON
0007109KH 3eMJTu. 3aBUCUMOCTD
aTMoc(hepHOro JaBICHHS OT
BBICOTHI HaJl YPOBHEM MOPS

https://m.edsoo.ru/DRQ6ZPW 1M

42

Bec Boznmyxa. AtmochepHoe
JaBJICHHUEC

https://m.edsoo.ru/PYRNEDISY

43

W3mepenune atmocdepHOro
nasnenust. OnsiT Toppuuenin

https://m.edsoo0.ru/2183TIPD4

44

3aBUCUMOCTh aTMOC(HEPHOTO
JaBJICHUS OT BBICOTHI HaJl
YpOBHEM MOPS

https://m.edsoo.ru/YWJFWMZIJ



https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/DRQ6ZPW1M
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/544YMX9WR

45

bapomeTp-anepoun.
AtmocdepHoe naBieHue Ha
pa3IMYHBIX BBICOTAX

https://m.edsoo.ru/ WBNXTP7GR

46

Pemenne 3amaa mo Teme
"ATmocdepHoe naBieHue"

https://m.edsoo.rt/YWVWLS5TA1

47

JlelicTBUE KUIKOCTH U Ta3a HA
MIOTPY’KEHHOE B HUX TEJIO.
ApxumenoBa cuia

https://m.edsoo.ru/SMG9FR466

48

JlaGoparopHas paboTa
«OmnpeneneHue BhITATKUBAIOIICH
CHUJIBIL, JCUCTBYIOLIEH Ha TEIIO,
HOTPYKEHHOE B )KHJIKOCTb)

https://m.edsoo.ru/7U40IDLK2

49

JlaGopatopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH
Beca Tesa B BoJE OT 00bEMa
HOTPY’KEHHOH B KUAKOCTh YACTH
TeJa

https://m.edsoo.ru/OUOBGKKSW

50

IInaBanue Ten

https://m.edsoo.ru/UMAE9Q10Y

51

JlaGopaTtopHnas pabota
"KoncTpyupoBanue apeoMeTpa
WJIM KOHCTPYUPOBAHUE JIOAKU U
orpeJieNieHue e€
rpy30noabEMHOCTH"

https://m.edsoo.ru/BGOVBS63P

52

Pemenue 3agad mo remMam:
«IlmaBanue cynos.
BosnyxomnnaBanuey, «JlaBnenue
TBEPIBIX TEN, )KUIAKOCTEN U
ra3oB»

https://m.edsoo.ru/R7VHLA600Q



https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/BG0VBS63P
https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/WBNXTP7GR

53

Mexanudeckas pabora

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

54

Mormsocts. Equnuiist
MOIITHOCTH

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

55

VYpok-uccnenosanue "Pacuér
MOILIHOCTH, Pa3BUBAEMOM NPH
HnoJbEME 110 JiecTHULE"

https://m.edso00.ru/GDB065558

56

IIpocTteie Mexanu3Mmsbl. Poryar.
PaBHOBecue cuit Ha ppruare

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

57

KonrtponbHas pabora no reme
«/laBneHue TBepABIX TEN,
AKHJIKOCTEH U ra3zop» /
Bceepoccuiickas npoBepoyHast
pabora

https://m.edsoo.ru/DWLOWQX0QZ

58

PesepHbIii ypok. Pabora ¢
TEeKCTamMu 10 TeMe «/laBieHue
TBEPJBIX TEN, )KUIKOCTEN U
ra3zoBy» / Becepoccuiickas
npoBepoyHas paborta

https://m.edsoo.ru/RFCSYBI9F8

59

Poruaru B TexHuke, ObITY U
npupoe. JlaboparopHas padora
«HccnenoBanue ycioBui
paBHOBECHSI phlyara»

0.5

https://m.edsoo.ru/KR7VOIXUT

60

Pemenue 3agau no reme
«YClOBUS PaBHOBECHSI pblUara

https://m.edsoo.ru/6 AXDHFS&N

61

Koadduuuent noneznoro
JIEUCTBUS MEXaHU3Ma.
JlabopaTtopHnas pabota
«M3mepenne KIIJI HaKIOHHOM

0.5

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



https://m.edsoo.ru/4AYEYZDMW
https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/KR7V0IXUT
https://m.edsoo.ru/RFCSYB9F8
https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/1YIR6J7L5

IIJIOCKOCTH))

62

Pemenue 3agad mo reme
"Pabota, mournocts, KIT/"

https://m.edsoo.ru/VF5XBQLVS

63

Mexanuyeckas dSHEprusi.
Kunernueckas v noTeHuanbHas
JHEpPIrus

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

64

3aKOH COXpaHEHHUs
MEXaHUYECKOM sHepruu

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

65

VYPpOK-3KCIIEpUMEHT 10 TEME
"IKCEPUMEHTAIBHOE
OnpeeICHUE U3MEHECHUS
KUHETUYECKOU U
MOTEHI[MAIBHOU SHEPTUH MPU
CKaTBIBAaHHMH TeJia 110 HAKIIOHHOH
IIOCKOCTH"

https://m.edsoo.ru/SM7E7YTZC

66

Kontponbhas pabota no teme
«PaboTa 1 MOIIHOCTb. DHEPTUSD)

https://m.edsoo.ru/AECZ9T7EC

67

PesepBHblii ypok. Pabora ¢
TEKCTAMH 110 TEME
"MexaHu4eckoe IBHXKeHue"

https://m.edsoo.ru/MJJPGGSA3

68

PesepsHblit ypok. Pabora ¢
TeKkcTamu 1o Teme "Pabora.
MomiHocTh. DHeprus"

https://m.edsoo.ru/XT2SMNZYM

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

12



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

8 KUIACC

Ne
n/n

Tema ypoka

KosunuecTBo yacoB

KonTpoJbHble

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

JeKTPOHHBbIE HU(POBHIE
o0pa3oBaTesIbHbIE pecypchl

OCHOBHBIE TIOJIOKCHHS
MOJIEKYJIIPHO-KMHETUYECKOMN
TEOPHH M UX OTIBITHBIE
ITOATBEPKICHUS

https://m.edsoo.ru/10BIEJ8GQ

Macca u pa3mep aTOMOB U
MOJIEKYJI

https://m.edsoo.ru/OMIN4E3EH

Mogaenu TBEpIOro, )KUIKOTO U
ra3000pa3HOro COCTOSHUI
BELIECTBA

https://m.edsoo.ru/HVW3WMRAS

OOnbsicHeHHEe CBOUCTB TBEPOTO,
AKHUJKOTO U Ta3000pa3HOTO
COCTOSIHMM BEILIECTBA HA OCHOBE
IIOJIOXKEHUN MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUU

https://m.edsoo.ru/DJYTZQHS3

Kpucrannnueckue u amopgpHbie
Tena

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

CMmaunBaHue U KalnnJIJIAPHOCTD.
HOBerHOCTHOC HaTAXCHHUC

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

TeruoBoe pacmmpenue u
CoKaThe

https://m.edso00.ru/I3N30OKS8L

Temnepatypa. CBsi3b
TEMIIEPATYPbI CO CKOPOCTHIO

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



https://m.edsoo.ru/5XSV6F15B
https://m.edsoo.ru/I3N3OKS8L
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TCIIJIOBOT'O ABUKCHUS YaCTHIL

Buytpennss sHeprus. CriocoOsr
U3MEHEHUS] BHYTPEHHEN
SHEPrUu

https://m.edsoo.ru/BBVCI9IMH6

10

Bupel reruionepenaun

https://m.edsoo.ru/WF4J3070P

11

VYpoxk-koHpepeHus
"[IpakT4ecKoe UCIOIb30BaHUE
TEIUIOBBIX CBOMCTB BEIIECTB U
MaTepHaioB B LEJAX
sHeprocOepexkeHus"

https://m.edsoo.ru/UU910QFZW

12

KomndecTBO TEIIOTHI.
VY nenbHas TEII0EMKOCTh

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

13

YpaBHeHuUe TEIJIOBOTO OaaHca.
TemmooOMeH u TemIoBoe
paBHOBECHE

https://m.edsoo.ru/P52QUVQJE

14

Jlaboparopnas pabota
"UccnemoBanue sIBIEHUS
Ter1000MeHa IpHU CMENIMBaHUH
XOJIOJTHOM Y ropstdeit BOJbI"

https://m.edsoo.ru/FR2N6N5SGV

15

Pacuer koauuecTBa TEILIOTHI,
HE0OXO0UMOTO ISl HArpEeBaHUS
TeJa U BBICISIEMOTO MM IIPH
OXJIaKICHUH

https://m.edsoo.ru/JSMRAT1APW

16

Jlaboparopnas pabota
"Onpenenenue yaeinbHOM
TEIJIOEMKOCTH BelecTna”

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

17

3H€pFI/IH TOILJIMBA. Y,Z[QJIBHaSI
TCIJIOTA CTOpAaHUA

https://m.edsoo0.ru/683AIXYWS8



https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/J8MRA1APW
https://m.edsoo.ru/FR2N6N5GV
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https://m.edsoo.ru/BBVCI9MH6

18

[InaBnenue u oTBEpAECBaHUE
KPUCTAITMYECKHX Tell.
VY aenpHas TEIIOTA MJIaBICHUS

https://m.edsoo.ru/JHE5A1PJF

19

Jlaboparopnas pabota
"OnpeneneHue yaenbHOU
TETUIOTHI TIJIaBJICHHS JThaa"

https://m.edsoo.rv/LCQXVHGHD

20

[TapoobpazoBanue u
KoHeHcauus. Mcnapenue

https://m.edsoo.ru/CQG4DQKML

21

Kunenue. Y nenpHast Teriora
napooOpazoBaHus U
KOH/JIEHCAllUU. 3aBUCUMOCTD
TEMIIEPATYPHI KUTICHUS OT
aTMoc(hepHOro JaBICHUS

https://m.edsoo.ru/Y7HDIM2GZ

22

Bnaxxnocts Bo3myxa.
JlaGopatopHas pabota
"OnpeneneHre OTHOCUTENbHOU
BJIQKHOCTH BO3ayxa"

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

23

Pemenue 3amau Ha OIIpCACIICHUC
BJIA’JKHOCTH BO31yXa

https://m.edsoo.ru/N4XJEXGAL

24

[TpuHIUTIB paOOTHI TETIIIOBBIX
neurateneit. [TapoBas TypOuna.
JIBuraTens BHYTPEHHETO
CTOpaHHsI

https://m.edsoo.ru/6BKWSWYG6

25

KIIJI TenmoBOoro aABuraTes.
TennoBble ABUTATEIN U 3alllUTa
OKpY>Karolleil cpeapbl

https://m.edsoo.ru/UJA3DRDOH

26

3aKOH COXpaHEHUsI U
IIpEeBpalleHUs DHEPTUU B

https://m.edsoo.ru/B1IKX6RPQ9
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TEIJIOBBIX ITpOoLEccax

27

IToaroroBka K KOHTPOJIBHON
pabore o Teme "TernoBsie
siBieHus. M3menenue
arperaTHbIX COCTOSIHUI
Bemecrna"

https://m.edsoo0.ru/9AQ53CC7C

28

Konrponsnas padora o Teme
"TennoBbIe IBICHUS.
N3menenue arperaTHbIx
COCTOSHUM BemecTna"

https://m.edso0.ru/0X03133KU

29

Dnektpusainus Ten. /[Ba pona
AIEKTPUYECKUX 3apsI0B

https://m.edso0.ru/9E8SKDQMD

30

Ypok-uccienosanue
"DnexkTpu3anus Tea UHAYKIUEeH
Y TIPU CONPUKOCHOBEHUU"

https://m.edsoo.ru/JALQFK67]

31

B3anmoneiicTBre 3apsyKeHHBIX
tei. 3akoH Kynona

https://m.edsoo.ru/LIJCQZZS9

32

DJIEKTPUYECKOE TOJIE.
Hanpsixkennocts
aneKTpudeckoro noss. [IpuHiun
CYNEPIIO3HUIINH JIEKTPUUECKUX
nojeun

https://m.eds00.ru/N79CZGZ1J

33

Hocurenu snexrpuyecknx
3apsA/I0B. DJIEMEHTAPHBIN 3apsij.
Crpoenne atoma

https://m.edsoo.ru/AFOIKADMV

34

HpOBOI{HI/IKI/I " JUDJICKTPUKU.
3aKOH COXpaHEHUS
AIIEKTPUYECKOTO 3apsaa

https://m.edsoo.ru/U8JR991PB



https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/N79CZGZ1J
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https://m.edsoo.ru/9AQ53CC7C

35

Pemienue 3agad Ha npyuMeHEeHNE
CBOWCTB AJIEKTPUUECKUX
3apsIoB

https://m.eds00.ru/SXWWOSWJ5

36

DneKTpUYeCKUuil TOK, yCIOBUS
€ro CyiecTBoBaHus. MIcTOUHUKHN
AIIEKTPHYECKOTO TOKA

https://m.edsoo.ru/ISIMP3J3M

37

JIeNCTBUA DIIEKTPUYECKOTO TOKA

https://m.eds00.ru/Q8WUTCKVT

38

VYpok-uccnenosanue "Jleiictue
AIEKTPUUECKOTO TOJIs Ha
MIPOBOJIHUKHU U TUAJIEKTPUKH"

https://m.edsoo.ru/ZHMKZM4JU

39

QHCKTpI/I‘ICCKI/II‘/’I TOK B MCTaljlax,
KHUAKOCTAX U ra3dax

https://m.edsoo.ru/E4COOOYPF

40

DJIeKTpUYeCcKas 1eMb U €€
COCTaBHBIE YaCTH

https://m.edsoo.ru/ROW7KUDDO

41

Cuna toka. JlabopaTopHas
pabota "U3mepenue u
peryaupoBaHue CHIIBI TOKa"

0.5

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

42

DIEeKTpUUYECKOE HATIPSKEHHUE.
Bonsr™merp. JIaboparopnas
pabota "U3mepenue u
peryaupoBaHue HaMpsKEHUs "

0.5

https://m.edsoo.ru/X7P0JOFGH

43

ConpoTHBiIeHNE TPOBOJIHUKA.
VY nenbHOe CONPOTUBIICHUE
BEILIECTBA

https://m.edsoo0.ru/ESUO0SPCA4G

44

JlaGopatopHas pabota
"3aBUCUMOCTB IEKTPUIECKOTO
COIIPOTHBIICHUSI TPOBOIHUKA OT
€ro JUIMHBI, TUIOAAN

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



https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/9LHH7UNJI
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/SXWWOSWJ5

MOTIEPEYHOT0 CEYECHUS U
Marepuaia"

45

3aBHCHUMOCTH CHIIBI TOKA OT
HanpspkeHus. 3akoH Oma st
ydYacTKa Ieru

https://m.edsoo.ru/VEZPE7Q80Q

46

Jlaboparopnas pabota
"UccnenoBanue 3aBUCUMOCTH
CWJIBI TOKa, WIYIICTO Yepe3
PE3UCTOP, OT CONMPOTUBIICHUS
pE3nUCTOpa M HAIPSIKECHUS Ha
pesuctope"

https://m.edsoo.ru/X5THIN3RM

47

IlocnenoBatennrHOE U
napajuieJIbHOE COCTUHEHUS
IIPOBOTHUKOB

https://m.eds00.ru/HJ990Q3493

48

JlaGopatopHas pabota
"[IpoBepka nmpaBuiia CIOKEHUS
HaIPSOKEHUN TIPU
MIOCJIEI0BATEILHOM COEIMHEHUHU
JIBYX pE3UCTOpPOB"

https://m.edso0o0.ru/VQ3VYPOTS8

49

JlaGopatopHas pabota
"[IpoBepka mpaBuiia AJis1 CUIIbI
TOKa MPH MapajieIbHOM
COEIMHEHUH PE3UCTOPOB"

https://m.edsoo.ru/DPAXG8PZJ

50

Pemenue 3amau Ha IMPUMCHCHUC
3akoHa Oma AJI1 pa3JIM4HOro
COCAUHCHUS ITPOBOAHUKOB

https://m.edsoo.ru/19ZEFKZZ74

51

Pabora 1 MOIIHOCTE
AJICKTPUYECKOTO TOKA. 3aKOH

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



https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/VQ3VYPOT8
https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/VEZPE7Q8Q

Jxoynsa-Jlenna

52

Jlaboparopuas padota
"Onpenenenue padoThl U
MOIIIHOCTH 3JIEKTPUIECKOTO
ToKa"

https://m.edsoo.ru/VR92V8JHA

53

DNEeKTPUYECKUE LIETIH U
MOTPEOUTENH IIEKTPUUECKOM
sHepruu B ObITy. KopoTkoe
3aMBbIKaHHE

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

54

ITocTossHHBIC MATHUTHI, HX
B3aNMO/IEVICTBUE

https://m.edsoo.ru/KL1ZHIKQF

55

VYpoxk-uccnenosanue "M3ydenne
MOJIEH MMOCTOSIHHBIX MAarHUTOB"

https://m.edsoo.ru/IGL7RJQOR

56

MaruutHoe nojie. MaroHutHoe
oJsie 3eMIIM U €T0 3Ha4YEHUeE IS
JKU3HU Ha 3emie

https://m.edsoo.ru/R3XXJCRVK

57

[ToaroroBka K KOHTPOJIBHOMN
pabote 1o Teme
"DnexkTpuuecKue 3apsabl.
3apsiKEeHHbIE TeJla U UX
B3auMoaercTBUA. I1ocTOSIHHBIN
AJIEKTPUUECKUNA TOK"

https://m.edsoo.ru/RTA1IBICS

58

Kontponbhas pabota no teme
"DneKkTpuuecKue 3apsbl.
3apsKEHHbIE TeJla U UX
B3auMoaercTBUA. I1oCcTOSIHHBIN
ANEKTPUIECKUH TOK" /
Bcepocculickas npoBepoyHas

https://m.edsoo.ru/ZISSW4Z7W



https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/1GL7RJQOR
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/VR92V8JHA

pabora

59

PesepBHblii ypok. Pabora ¢
TEKCTaMH T10 TEME
"[ToCTOSIHHBIN MEKTPUYECKUI
ToK" / Beepoccuiickas
IpoBepoyHas pabora

https://m.edsoo.ru/EQRLKPTI1U

60

OmnsIT Opcrena. MarautHoe
TI0JI€ HIEKTPUUECKOr0 TOKa
MarauTtHoe 1ose KaTylIKy C
TOKOM

https://m.edsoo.ru/PC1DMV4ID

61

HpI/IMeHCHI/IC 9JICKTPOMArHuToB
B TexHuke. JlaboparopHas
paborta "U3ydyenne neicTBus
MAarauMTHOIO I10JIA Ha IMMPOBOJHUK
¢ TOKOM"

0.5

https://m.eds00.ru/KGEXDIUWD

62

DneKTpoABUTATETD
IIOCTOSIHHOTO TOKa.
Hcnons3oBanue
JJIEKTPOJBUraTesIc B
TEXHUUYECKUX YCTPOMCTBAX U Ha
Tpancnopte. JlaboparopHas
pabora "KoncrpynupoBanue u
n3y4yeHue paboTsl
aneKTpoaBuraress'

https://m.edsoo0.ru/7VYQQDMFN

63

OmnbiTel @apazest. 3akoH
AJIEKTPOMArHUTHON MHIYKIUH.
IIpaBuio Jlenna

https://m.edsoo.ru/YSDW34FV0

64

Onekrporeneparop. CriocoOb
TOJTYYCHHUS DIICKTPUICCKON

https://m.edsoo.ru/LM1C70D7A



https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/KG8XDIUWD
https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/EQRLKPT1U

SHEpPruu. DIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX UICTOYHHKAX
SHEPrUu

65

[ToaroTroBka K KOHTPOJIBHOMN
paborte 1o Teme
"DJIeKTpUUECKUEe U MAaTHUTHBIE
SIBJICHUS"

https://m.edso00.ru/GFS9PNC8B

66

KonTponbhas pabota no teme
"DJIeKTpUUECKUE U MAarHUTHbBIC
SIBJICHUS"

https://m.edsoo.ru/APBXXTADS

67

PesepBHbIit ypok. Pabora ¢
TekcTaMmu 110 TeMme "TemnmoBrie
sBiieHus"

https://m.eds00.ru/4B8GKYQ1X

68

PesepBHblit ypok. Pabora ¢
TEKCTaMU 110 TeMe "MarauTHeie
sBiieHus"

https://m.edsoo.ru/ISHXLLTXX

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

14.5



https://m.edsoo.ru/I8HXLLTXX
https://m.edsoo.ru/4B8GKYQ1X
https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/GFS9PNC8B

9 KUIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KonTpoJbubie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

JyieKTpOHHbIE LN (pPOBbLIE
o0pa3oBaTe/bHbIE pecypchl

Mexanudeckoe OBUKEHUE.
MarepuanbHas TOUKa

https://m.edsoo.ru/UP3I88VCD

Cucrema orcuera.
OTHOCHUTENBHOCTD
MEXAHUYECKOTO IBUKECHUS

https://m.edsoo.ru/UWFLOQ33T

PaBHOMEpHOE IIPAMOJIMHEWHOE
JBHYKEHUE

https://m.edsoo.ru/E65RWOZKO0

HepasHoMepHOE nipsiMOIMHETHOE
nBrkeHue. Cpensss u
MI'HOBEHHAasi CKOPOCTh

https://m.edsoo.ru/LO43PYTGB

[IpssmosnuHeitHoe
PaBHOYCKOPEHHOE IBUIKECHHUE.
Yckopenue

https://m.edsoo.ru/S8KUYWCHBO0

CKOpOoCTh NPSAMOJIMHENHOTO
PaBHOYCKOPEHHOT'O JIBU)KEHUSI.
I'paduk ckopoctr

https://m.edsoo.ru/HXCDF3ZC8

JlabopaTtopHas pabota
"Omnpezenenne yCKOpeHus Tena
IPH PAaBHOYCKOPEHHOM
OBHWXKCHUU I10 HaKJIOHHOU
IJTOCKOCTH"

https://m.edsoo.ru/1KKINJFOS8

CBOGOI[HOG nmaaCHUEC TCII. OnbIThI

https://m.edsoo0.ru/NMQA4GGEQ



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

I'annnes

PaBHOMEpHOE ABMXKEHUE TIO
OoKpy>kHOCTH. Ilepnon u yacrora

9 . https://m.edsoo.ru/PVRBIDTTH
oOparuenus. JIuneitHas u yrioBas
CKOPOCTH

EHTPOCTPEMUTEIILHOE

10 Henrtpoctpemirenir https://m.edso0.1ru/OSLFGWFZY
YCKOpEHHUE
II i H .B

11 CPBLIL SAKOM HIHIOTOHA. BEKTOp https://m.edsoo.ru/TADTURL3K
CHIIBI
Bropoii 3akon HeroToHa.

12 . https://m.edsoo.ru/SA28NGVEV
PaBHOzelicTBYIOIIAs CHITa
T i H .

13 PETHH SaKOH HLIOTOHA https://m.edsoo.rt/XPFYG64RM
Cynepno3uuus Cui
P

14 CUICHHE 3a/1a1 Ha NPUMCHEHHE https://m.edsoo.ru/GEM2S4HK9
3ak0oHOB HproTOHA

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/BHBXXRIJQ
Pemenne 3amay no teme «Cuna

16 A https://m.edsoo.rt/HML1AMNI12
YOPYTOCTH
JlaGopaTopHas pabota

17 «OrnpeneneHue )XeCcTKOCTU https://m.edsoo.ru/T4PAJAFV1
Py KUHBD)

18 Cuia TpeHus https://m.edsoo.ru/B4AWPRAS8I7
Pemenue 3anau no teme «Cuna

19 HHCHHE ST HO TeM o https://m.edsoo.ru/PJDH2DCIT
TPECHUSDY
JlaGoparopHas paboTa

20 "Onpenenenue ko3pduunenra https://m.edsoo.ru/C5S6RD8K XS

TPEHUS CKOIbKEHUS"



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

21

Pemenue 3agau no teme "3aKoHbI
Hprorona. Cuna ynpyroctu. Cuina
TpeHus"

https://m.edsoo.ru/VT3T38KBU

22

Cuia TSKECTH U 3aKOH
BCEMHUPHOT'O TATOTEHUS.
Yckopenue cBOOOIHOTO TMaIeHUS

https://m.edsoo.ru/MEETXGF6Q

23

VYpox-konpepenuus "JBmxenue
TEJI BOKPYT TPaBUTALMOHHOTO
neHTpa (CosHeuHast cucremMa).
lanaktuku"

https://m.edsoo.ru/BLGGQ9259

24

Permrennie 3agau o reme "Cuiia
TSKECTU U 3aKOH BCEMUPHOTO
Tarorenus"

https://m.eds00.ru/VO2GVEYAT

25

[lepBas kocMHuueckas CKOPOCTb.
HesecomocTs u nieperpysku

https://m.edso00.ru/563XRG6ED

26

PaBHOBeCue MatepranbHOIN
TOYKH. AOCOIOTHO TBEPIOL
teno. PaBHOBecue TBEPOTO TENa
C 3aKpEIIEHHON OChIO BpalICHUSI.
MowmenT cuisl. LienTp Tsxectn

https://m.edsoo.ru/AONEMB459

27

PaBHOBecue MaTepuanmbHON
TOYKH. AOCOIOTHO TBEPAOE
teno. PaBHoBecue TBEPAOro Tena
C 3aKPEIIEHHOW OChIO BPAIIICHMUS.
MowmeHT cunbl. LleHTp TsxecTr

https://m.edsoo.ru/GAMQW4SLS

28

Pemenue 3agau no reme
"MomenT cuibl. LlenTp Tsoxectn”

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

29

ITogroroBka Kk KOHTPOJIBLHON

https://m.edsoo.ru/8D7SUVXS5J



https://m.edsoo.ru/8D7SUVX5J
https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/GAMQW4SLS
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/VT3T38KBU

pabore o Teme "MexaHuueckoe
nBmwkeHue. Bzaumonencraue tea"

30

KonTponbhas padbota no teme
"MexaHn4ecKoe IBUKECHHE.
BsanmopeiictBue Ten"

https://m.edsoo.ru/J1BOUJ2YG

31

Nmmnynsc Tena. UMimyasc CUIIBL.
3aKOH COXpaHEHMsI UMITYJIbCA.
VYupyroe u Heynpyroe
B3aUMOJICHCTBUE

https://m.edsoo.ru/7PISBWQD2

32

Pemenue 3amau no reme "3akon
COXpaHEHHUs uMIryibca'

https://m.edsoo.ru/LQO6EH&F9

33

VYpoxk-koH(pepenuus "PeakTuBHOE
JBUKEHHE B IPUPOJIE U TEXHUKE"

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

34

Mexanudeckas pabora u
MOIITHOCTb

https://m.edsoo.ru/FCOHVOYXP

35

PaboTta cuitbl TSKECTH, CHITBI
YIPYTOCTH U CHJIBI TPEHUS

https://m.edsoo.ru/Y4H20OMDHI

36

JlaboparopHast pabota
«Onpenenenue paboThl CUIIBI
TPEHUS IPH PAaBHOMEPHOM
JIBYDKEHUH TeJa 10
TOPU30HTAIILHON TOBEPXHOCTU

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

37

CBs13b DHEPrUM U PaOOTHI.
[TorenumanpHas sHEPrUs

https://m.edsoo.ru/ZIFB7L5EF

38

Kunernueckas OHECPIus. TeopeMa
0 KHHETHYECKOM SHECPTrrUn

https://m.edsoo.ru/WKXL7NXVR

39

3aKoH COXpaHCHHA OHCPIUU B
MCXaHUKEC

https://m.edsoo.ru/FMM2S69EB



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

40

JlaGopaTopHas pabota
«M3y4yeHne 3aK0Ha COXpaHEHHS
SHEPTHUI

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

41

KonebaTennrHoe ABUKEHUE U €TO
XapaKTepI/ICTI/IKI/I

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

42

3aryxaromue KoieOaHusl.
BrinyxeHHbie KoJeOaHusl.
Pe3onanc

https://m.edsoo.ru/I3ZKD2M12

43

MareMaTH4eCKUil U NPy KUHHBIN
MasiTHUKU

https://m.edsoo.ru/O71PZDM1 1

44

VYpok-uccienoBanue
«3aBUCUMOCTb IIEpUOJIA
KOJICOAHUH OT JKECTKOCTH
NPY>KUHBI U MAaCChI Tpy3a»

https://m.edsoo.ru/BACA6R4KS

45

[TpeBpatenue sHEpruu Npu
MEXaHUYECKUX KOJIeOaHUAX

https://m.edsoo.ru/RPN7BU655

46

JlabGopaTtopHas pabota
«Omnpenenenne 4acToThl U
nepuosa KojaeOaHui npy>XKMHHOTO
MasiTHUKa

https://m.edsoo.ru/FV1Y2NUGC

47

JlabopaTtopHas pabota
«IIpoBepka HE3aBUCUMOCTH
nepuojia Kojaebanuii rpysa,
MOJIBENIEHHOTO K HUTH, OT MacChI
rpy3a»

https://m.edsoo.ru/6YGEHWS&DT

48

Mexaunueckue BoaHbL. CBONWCTBA
MEXaHMYECKUX BOJIH.
IIponosibHBIE M TONEPEYHBIE

https://m.edsoo.ru/QHBQ3USXV



https://m.edsoo.ru/QHBQ3U5XV
https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/FV1Y2NUGC
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/0TVK8KJXB

BOJIHBI

49

Ypok-koH(pepeHIUs
"MexaHHYECKHE BOJIHEI B
TBEpOM Tene. CelicMuueckue
BOJIHBI"

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

50

3Byk. Pacnipoctpanenue u
OTpa)KeHHE 3BYyKa

https://m.edsoo.ru/NTZLRXDBS5

51

Ypoxk-uccienoBanue
"HabmtoieHue 3aBUCUMOCTH
BBICOTBI 3ByKa OT 4aCTOTHI"

https://m.edsoo.ru/SRPRGGZVS

52

I'poMKOCTb 3ByKa U BBICOTA TOHA.
AKycTHYEeCKHI pe30HaHC

https://m.edsoo.ru/AOY3HSN3G

53

VYpok-koHpepeHius "Y nbTpa3ByK
U UH(QPa3BYK B MPUPOJIE U
TeXHUKE"

https://m.edsoo.ru/AU3Z0S07U

54

[ToaroToBka Kk KOHTPOJIBLHOM
pabote 1o Teme "3aKOHbI
coxpaHeHus. MexaHn4yeckue
KoJIeOaHHs U BOJIHEI"

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

55

KonTponbhas padora no teme
"3aKOHbBI COXpaHEHUSI.
Mexannueckue KonebaHus u
BOJIHBI"

https://m.edsoo.ru/ZVD7Z44VH

56

DIEeKTPOMarHuTHOE IoJIe.
3HCKTpOMaFHI/ITHbIe BOJIHBI

https://m.edsoo.ru/KAKC7HSCG

57

CBoiicTBa OJICKTPOMATrHUTHBIX
BOJIH

58

VYpok-koudepennus "[lkana

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



https://m.edsoo.ru/7E1J2VY03
https://m.edsoo.ru/KAKC7HSCG
https://m.edsoo.ru/ZVD7Z44VH
https://m.edsoo.ru/7YAJAV57M
https://m.edsoo.ru/AU3Z0S07U
https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/6PN0HXSJA

3JICKTPOMATrHUTHBIX BOJIH.
Hcnons3oBanue
3JICKTPOMArHUTHBIX BOJIH TSI
COTOBOM CBS3U"

59

VYpok-uccnenosanue "M3yuenne
CBOMCTB 3JIEKTPOMAarHUTHBIX
BOJIH C TIOMOIIIbI0 MOOMIIBHOTO
tenedona"

https://m.edsoo.ru/SHN7BSEB4

60

Pemenue 3agau Ha onpeneneHue
YaCTOThI U JJIMHBI
3JIEKTPOMATHUTHOUN BOJIHBI

https://m.edsoo0.ru/WIGCO6QSN

61

DneKTpoMarHuTHasi mpupoja
cBeta. CKOpOCTh CBETA.
BoustHOBBIE CBOMCTBA CBETA

https://m.edsoo.ru/ZFGOBMGFX

62

Hcrounuku cera.
[IpssMonuneitHOe
pacnpoCTpaHEHUE CBETA.
3armenus ConHua u JIyHsl

https://m.edsoo.ru/NLIADWAXN

63

3aKOH OTpaKeHHS CBETA.
3epkana. Pemienue 3a1au Ha
MPUMEHEHHUE 3aKOHA OTPAKEHUS
CBeTa

https://m.edsoo.ru/QONUKCDOB

64

[Ipenomnenue cBeta. 3aKOH
MIPEIIOMJICHUS CBETa

https://m.edsoo.ru/NF1PZFEV3

65

[TorHOE BHYTpEHHEE OTpaKEHUE
cBera. Mcronp30BaHye OJIHOTO
BHYTPEHHETO OTPaYKEHUS B
OIITHYECKHX CBETOBOJAX

https://m.edsoo.ru/FZ7THV6E2W



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

66

JlaGopaTopHas pabota
"NccneqoBanue 3aBUCUMOCTH
yTJIa IPEJIOMJICHUSI CBETOBOTO
Jyda OT yIJia MaJieHus Ha
rpanute "Bo3gyx-crekiao""

https://m.edsoo.ru/R80OIT10S

67

Ypok-koHpepeHIHs
"cnonp30BaHME MOJHOTO
BHYTPEHHETO OTPAYKEHUS:
CBETOBOJIBI, ONITUKOBOJIOKOHHAS
CBS3b"

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

68

JInna3pl. OnTHYeCcKas CHIIa JIMH3BI

https://m.edsoo.ru/ZV702L.97F

69

[ocTpoenne nzodpaskeHuit B
JHMH3aX

https://m.edsoo.ru/MWU2YHLIN

70

JlaGoparopHas paboTa
"Onpenenenue HOKyCHOTO
pPaccTOsIHUSA U ONTHYECKON CHIIBI
coOuparoiei TMH3bI"

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

71

Ypok-koHbepeHus
"OnTuyeckue JINH30BbIE
npubops!"

https://m.edsoo.ru/KKVRKOP3D

72

I'ma3z xkak onTuyeckas cucTeMa.
3peHue

https://m.edsoo.ru/KP1ACI9PW

73

VYpok-koudepennus "JledexTs
3penus. Kak coxpanurs 3penue"

https://m.edsoo.ru/ZKWLQ3CHI

74

Paznoxenue 6enoro cBera B
cnektp. OneiTel HptoTOHA.
CrnoxeHue CeKTpaIbHbIX
uBeToB. Jlucnepcus cBera

https://m.edsoo.ru/ZPRFN4D5V
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JlabGopaTtopHnas padota "ONbITHI
TI0 Pa3JIOKEHHIO OEJIOTo CBETA B

75 CIIEKTpP W BOCIIPUATHIO 1IBETA https://m.edsoo.ru/ESISL6TCH
IPEeIMETOB MPU UX HAOIIOICHUU
yepe3 1BETOBbIE (QUILTPHI"
VYpok-nipaktukym "BoiaHoBbIe

76 CBOICTBA CBETA: JUCIIEPCHS, https://m.edsoo.ru/A1F3HB8Y9
uHTepdepeHius u audpaxuus”
Omnbitel Pesepdopna u

77 pdopx https://m.edso0.ru/P922QVFIV
TIaHeTapHasi MOJIEb aToOMa
[Tocrynater bopa. Mozaens atoma

78 TYITHL BOP AR STOM https://m.edsoo.ru/OBJPHE0G2
bopa
Hcnyckanue u noriouieHue

79 cBeta aToMoM. KBaHTHI. https://m.edsoo.ru/MILRTHPCO
JIunenyaTsie CIIEKTPbI
Ypok-npaktukyMm "HabmrogeHue

80 " https://m.edsoo.ru/7NCLNW296
CIIEKTPOB UCITyCKaHUS

81 PagmoakTnBHOCTE 1 €€ BUABI https://m.edsoo.ru/22H32JWLM
CrtpoeHue aTOMHOTO si1pa.

82 TPOCHHE GTOMHOTO 3P https://m.edsoo.ru/IRVFSKOFK
Hyxnonnas monens
Pagnoax € IIpeBpalLECHUS.

83 AHOAKTHBHRIC HPCBPAICHIA https://m.edsoo.ru/RA796TPSP
H3oTomnsl
Pewenue 3amau o reme:

84 | 8 " https://m.edsoo.rt/ WX2HQP2S6

PannoakTuBHBIE TpEeBpaLICHUS

85 [lepuon momypacnana https://m.edsoo.rt/WZDJCOES7
VYpok-koHpepeHIHs

86 "PagnoakTUBHBIE U3IIYyYEHUS B https://m.edsoo.ru/X1J4002C4

pupojie, MEAUITNHE, TEXHUKE"
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87

SnepHble peakuu. 3aKOHbI
COXpPaHEHHs 3apsAI0BOTr0O U
MacCOBOT'0 YHCET

https://m.eds00.ru/YOQ2XMKOQ

88

DHeprust CBS3M aTOMHBIX SIJIED.
CBsi3b Macchl U YHEPTUU

https://m.edsoo.ru/NSTEUFIO3

&9

Pemrenue 3agad mo reme
" nepusble peakuun”

https://m.edsoo.ru/0D4KHL Q4T

90

Peaknnu cunTesa u aeaeHusd
sinep. icTouHuku 3HEpruu
Counaiia 1 3831

https://m.edsoo.ru/RMBFQBND?7

91

VYpok-koupepenuus "SnepHas
JHepreTuka. Jlencreus
paZlOaKTUBHBIX U3Iy4YEHUHN HA
JKUBBIE OpraHU3MBbI"

https://m.edsoo.ru/QTNWFW900Q

92

[ToaroroBka K KOHTPOJIBHOM
pabore 1o Teme
"EeKTPOMarHuTHOE MOJIE.
DIIeKTPOMArHUTHBIC BOJTHBI.
KBanToBnie saBaeHus"

https://m.edsoo.ru/TBOXB9TUO

93

KonTponbHas pabora 1o Teme
"NEeKTPOMarHuTHOE TOJIE.
DNeKTPOMarHUTHbIE BOJHBI.
KBaHToBbI€ siBIEHUS"

https://m.edsoo.ru/SUTJAFD6U

94

[ToBTOpeHme, 0600IIEHNE.
JlaGopaTopHbie pabOTHI IO KypCy
"Bzaumonencrtaue tea"

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

95

[ToBTOpEeHnue, 06061IEHNE.
PemeHne pacyeTHbIX U

https://m.edsoo.ru/MMINLZOSQ
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KayeCTBEHHBIX 3a/1a4 110 TeMe
"TemoBble nmpouecch”

96

[ToBTOpEeHnue, 06001IEeHNE.
Pemenne pacdyeTHsIxX U
KayeCTBEHHbIX 3a/1a4 110 TeMe
"KIIJI TermoBsIX aBurareneii'”

https://m.edsoo.ru/H7HKU30G3

97

[ToBTopenue, o6o0IIEHNE.
Pemenne pacdyeTHsIX U
Ka4eCTBEHHBIX 33724 10 TEME
"KIII snexTpoycTaHoBOK"

https://m.edsoo.ru/XP2HRNAY4

98

[ToBTOpenue, 0600IIeHNE.
JlaboparopHbie pabOTHI IO KypCy
"CBeToBbIC sIBICHUS"

https://m.edsoo.ru/FK30FNRHX

99

[ToBTopenue, o6o0meHue. Pabora
C TEKCTaMHU 1O TeME ""3aKOHBI
COXpaHEHHUs B MeXaHuke"

https://m.edso00.ru/91XS3CXDT

100

[ToBTOpeHue, 0600meHue. PaGora
¢ Tekctamu 110 Teme "Konebanus
Y BOJHEI"

https://m.edsoo.ru/L3YKVIINT

101

[ToBTOpenue, 0600meHue. PaGora
¢ TekcTaMHu 1o TeMme "CBETOBBIE
saBiaeHusd"

https://m.edsoo.ru/LG327ISQ6

102

[ToBTOpenue, o600menue. Pabora
¢ Tekctamu 1o teme "KBanToBas
u siaepHas ¢puzuka"

https://m.edsoo.ru/W7IE16NUS

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102
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IMPOBEPSEMBIE IPEJIMETHBIE PE3YJIBTATBI OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOU ITIPOI'PAMMbBI OCHOBHOI'O
OBILET'O OBPA3OBAHUS

7 KIIACC

Konx
MPOBEPSAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJbTAThI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOT'0 00111er0 00pa30BaAHUA

1.1

HCIIOJIb30BATh U3YUCHHBIC ITOHATUSA

1.2

pas3iindaTth ABJICHUA IO OMNHUCAHWUIO HX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBC€ OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC CI)I/I3I/I'—ICCK06 SIBJICHUEC

1.3

pacro3HaBaTh IPOSIBIIEHHME M3YYCHHbIX (DU3MUECKUX SIBICHUH B
OKpY’KalolleM MHpe, B TOM 4Yucie (U3UYECKUe SBICHHUS B MPHPOJIE,
IIpU 3TOM IEPEBOJAUTH MPAKTUYECKYIO 3a/layy B y4eOHYIO, BbLIEIATh

CYLIECTBEHHBbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUMN

1.4

ONUCHIBATh HM3yYEHHBIC CBOWCTBA Tel U (pu3MUeCKHe sBJICHUS,
UCTIONB3ysd (U3WYECKHE BEIMYWHBI, TIPU OINUCAHWU MPABUIHHO
TPAaKTOBaTh (PU3WYECKUH CMBICT HCHONB3YEMbIX BEIUYUH, UX
0003HAYCHHS M €IUHUIIBI (PU3NYECKUX BEITUYMH, HAXOIUTH (OPMYJIHI,
CBSI3BIBAIOIIME JaHHYI0O (U3MYECKYI0 BEJIMYMHY C JIPYyTUMH
BEJIMYMHAMH,  CTPOMTh  TpapUKd  M3YUYEHHBIX  3aBHCUMOCTEH

(bUBUYECKUX BETHMYUH

1.5

XapaKTEepPU30BaTh CBOMCTBA TeJ, (PU3WUYECKUE SIBJICHUS W TPOIECCHI,
WCIOJIb3ySl H3YyYEHHBIE 3aKOHBI, IIPU 3TOM JaBaTh CJIOBECHYIO
(bopMyITUpPOBKY 3aKkOHa M  3alHMCHIBATH €r0  MaTeMaTHU4ecKoe

BbIPAKCHHUC

1.6

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA TN, B TOM
Yyyclieé MU B KOHTEKCTE CHUTyallud MPaKTHUKO-OPUEHTHUPOBAHHOTO
XapakTepa: BbIBJIATh IPUYMHHO-CIEJICTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHue M3 1 — 2 jormyeckux MmaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBa (DU3MUECKUX SIBICHUH, (PU3NUECKUX 3aKOHA WUIIU

3aKOHOMCPHOCTHU

1.7

pemaTh pacu€THbIe 3aauu B 1 — 2 JNEHCTBUS, WUCIIONB3YST 3aKOHBI U




(bopMyIIbl, CBA3bIBaIOIIME (U3NUECKHE BEIMUMHBI: HA OCHOBE aHAIM3a
yCIIOBUSL 3aJaud  3alMCBIBATh KPAaTKOE YCIOBHE, IOJCTaBIIATH
¢uznyeckre BeIUYUHBI B (OPMYJIBI U IPOBOJUTH Pacu€Thl, HAXOAUTH
CIpaBOYHbBIC JaHHbIE, HEOOXOUMBIE /ISl pElIeHUs 3a/1a4, OLICHUBATh

PEAUTUCTUIHOCTD TIOTYUEeHHOU (PU3HUECKON BEITMINHBI

1.8

pacro3HaBaTh NPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh TPH MOMOIIN
(u3MYeCKUX METOAOB, B OMNHCAHUU HCCIIEIOBAaHUS  BBIICIATH
MPOBEPSAEMOE MPEIION0KEHUE (rumoresy), pas3nuyarb 51
HWHTEPIPETUPOBATh IOJYYECHHBIN pe3ysibTaT, HAaXOJUTh OIIUOKU B

XOJ¢ OIlbITa, ACJAaTh BBIBOJBI I10 €TI0 pE3yJibTaTaM

1.9

MPOBOANTH OMBITHI MO HAOMIOACHUIO (DU3MUECKUX SBICHUN WU
(bU3MYEeCKUX ~ CBOWCTB  Tel:  (OPMYJIHpPOBAaTH  IPOBEPSIEMbBIC
NPEINoNOKeHUsl, coOUpaTh  YCTAaHOBKY M3  MPEATIOKEHHOTO

000py10BaHus, 3aIIUCHIBATh XOJI ObITa U (HOPMYIMPOBATH BHIBObI

1.10

BBITIOJIHATH TPSIMBbIE M3MEPEHUS C HMCIOJb30BAaHUEM aHAJIOTOBBIX M
UG POBLIX MPUOOPOB, 3aMUCHIBATH MOKAa3aHUS MPUOOPOB C YU4ETOM

3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH U3MEPEHUI

IPOBOJUTH  MCCIEAOBAHHWE  3aBUCUMOCTH  OJHOW  (U3NYECKOU
BEJIMYMHBl OT JAPYroil C MHCIOJNB30BAHUEM IIPSAMBIX HW3MEPEHHIA,
y4acTBOBaTh B IUIAHUPOBAHWU Y4YEOHOTO MCCIIEOBAHUS, COOMPATH
YCTaHOBKY M BBIIIOJIHATH U3MEPEHHUS, CIEAYs NPEUI0KEHHOMY IUIaHY,
(buKCUpOBaTh pe3ysbTaThl IMOJYYEHHOH 3aBUCUMOCTH (U3NYECKUX
BEJIMYMH B BUJE MPEUIOKEHHBIX Ta0IUIl U TPpapUKOB, AEJIaTh BHIBOJIBI

I10 pe3yJjibTaTaM HUCCJICAOBAHUA

1.12

NPOBOJUTH KOCBEHHBIE H3MEPEHUs (PU3MYECKUX BEIMYUH, CIEays
IpEJI0KEHHON MHCTPYKIUU: NPU BBINOJIHEHUH U3MEpPEHUN coOuparhb
JKCIIEPUMEHTAIbHYI0 YCTAHOBKY W BBIYMCIIATH 3HAYEHUE HCKOMOH

BCINYHHBI

1.13

coOmogaTh TpaBUia TEXHUKM Oe30macHOCTH TpH  pabore ¢

nabopaToOpHBIM 000PYTI0BaHUEM

1.14

yKa3bIBaTh MPHUHIMIBI  JCHCTBHS NPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, XapaKTepU30BaTh MPUHILUIBI JCUCTBUS H3YyUYECHHBIX
npuOOpPOB M TEXHUYECKUX YCTPOMCTB C IMOMOIIBI0 HX ONUCAHMUS,
WCTIONB3Yysl 3HAaHUS O CBOMCTBaX (DM3MUYECKUX  SIBICHUUH U

HE0OXOUMBbIC PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH




1.15

NPUBOAUTH TPHUMEPHl (HAXOIUTh HMHQPOPMALUIO O TPUMEPaX)
MPAKTUYECKOTO MCIOIb30BaHMsl (PU3MUECKUX 3HAHUN B TTOBCEIHEBHOM
KU3HM i1 oOecriedeHus Oe30MacHOCTH TIpU  OOpalieHuH ¢
npuOOpPaMU U TEXHUYECKHMHU YCTPOWCTBAMH, COXPAHEHUS 3I0POBbs U

COOJTIO/ICHHSI HOPM DKOJIOTMYECKOTO TIOBE/ICHHS B OKPYXKAIOLIEH cpejie

1.16

OCYIIECTBIISATh OTOOp MCTOYHMKOB MH(pOpManuu B cetn MHTEpHET B
COOTBETCTBUM C 3a/laHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIUXCA 3HAHUM U NMyTEM CPaBHEHUS Pa3INYHBIX HCTOYHUKOB
BBIICIATE MHPOpPMAIUIO, KOTOpasi SIBISETCS MPOTUBOPEUYMBOM HIIU

MOKET OBITh HCHOCTOBepHOﬁ

1.17

HCIIOJIb30BATh npu BBINOJHEHU U y4eOHBIX 3aaHui
HayYHOIIOMYJIIPHYIO  JIMTEpaTypy  (pu3Wyeckoro  comeprkaHwus,
CIIpaBOYHBIE MaTepuaslbl, pecypcsl cetu MHTepHer, Biaxersb
npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHusi MHPOPMALIUU

U3 OJIHOM 3HAKOBOM CHUCTEMBI B JPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KpaTKHE MUChbMEHHBIC U YCTHBIE COOOIICHUS
Ha oOcHOBe 2 — 3 UCTOYHHMKOB uH(pOpMaAMKU (PHUINIECKOTO
CoJlep’KaHus, B TOM YHCIE MyOJUYHO JieJaTh KpaTKue COOOIICHHS O
pe3yibTaTax MPOEKTOB WIM YYEeOHBIX MCCIEIOBaHUN, HpPU STOM
rpaMOTHO HCIOJb30BaTh M3YYEHHBIM MOHSATHUWHBIA amnmapar Kypca

(I)I/BI/IKI/I, COIMPOBOXKAATH BBICTYIIJICHUC Hpei’.eHTaL{Heﬁ

1.19

IIpU BBIITOJIHCHHUHN y‘-IC6HBIX IMPOCKTOB U I/ICCJ'IeI[OBaHI/Iﬁ pacnpeacissiTb
0053aHHOCTH B Tpyare€ B COOTBETCTBUU C MMOCTABJICHHBIMU 3aJa4aMHu,
CJICAUTH 3a BBIIIOJIHCHHCM ILJIaHA ﬂeﬁCTBHﬁ, aICKBATHO OICHHMBATDH
COOCTBEHHBIN BKJIad B JCATCIBbHOCTbL TPYIIIbI, BBICTPAUBATH
KOMMYHHKAaTHBHOC BBaHMOHeﬁCTBHG, YUUTBIBas MHCHUEC

OKPY>KaOIINX

8 KUIACC

Kon
NpoBepsieMoOro
pe3yJjabTarTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUA

1.1

HCIIOJBb30BAaTh IIOHATHUA

1.2

pasiinyaTts ABJICHUA IO OMNHMCAHWIO HMX XapPaKTCPHBIX CBOWMCTB U Ha




OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JTaHHOE (PU3NUECKOE SBJICHHUE

1.3

pacro3HaBaTh TPOSIBIIEHHME H3YYCHHbIX (DU3MUECKUX SIBICHUM B
OKpY’KalolleM MHpe, B TOM 4Yucie (U3UUECKUE SBICHHUS B MPHPOJIE,
IIPU 3TOM IMEPEBOAUTH MPAKTUYECKYIO 3a/1ady B y4eOHYIO, BBIIEIATh

CYIIIECTBEHHBIE CBOMCTBA (MIPU3HAKN) (PUINUECKUX SIBICHUN

1.4

ONUCHIBaTh HW3yYEHHBIE CBOWCTBA Tel W (pU3MUYECKHE SIBIEHUS,
UCTIONB3ysd (U3WYECKHE BEIMYWHBI, TPH OINWCAHWU MPABUIHHO
TPAaKTOBaThb  (U3MYECKHH  CMBICT  HUCIOJNB3YyEeMBIX  BEJIMYUH,
0003HAYeHHS M eIUHUIIBI (PU3NYECKHX BEITMUWH, HAXOIUTH (OPMYJIHI,
CBSI3BIBAIOIIME JAHHYI0O (U3MYECKYI0 BEJIMYMHY C JIPYTUMH
BEJIMYMHAMHU, CTPOUTh  TIpadUKd  M3YUYCHHBIX  3aBHCUMOCTEH

(bUBUYECKUX BETHYUH

1.5

XapaKTepu30BaTh CBOICTBa Tell, (pU3MUECKHUE SIBICHUS U MPOIECCHI,
WCIIONB3ysl HW3YUYEHHBIE 3aKOHBI, MPU HTOM JaBaThb CJIOBECHYIO
(bopMynUpPOBKY 3aKkOHa MW  3alHCHIBATh €r0 MaTeMaTU4ecKoe

BBIPAKCHHUC

1.6

OOBSCHATH (hU3MUYECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIE U B
KOHTEKCT€ CUTyalluid MPAKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH 00BsCHEHUE U3 1
— 2 JOTMYECKHUX IIAaroB C MOMOIIbIO 1 — 2 H3y4eHHBIX CBOMCTBa

(bu3znyecKux sIBICHUN, GU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTHU

1.7

pelath pacu€THble 3a7a4dl B 2 — 3 JIEUCTBUS, UCMOJIb3Ysl 3aKOHBI U
(bopMyIIbl, CBA3bIBaIOIIUE (PU3NUECKUE BEIMYMHBI: HA OCHOBE aHAIM3a
YCIJIOBHS 33/1a4¥ 3alIUCHIBAaTh KPATKOE YCIOBUE, BBIABIISITH HEJOCTATOK
JAHHBIX JJI peLIeHHs 3aJlaud, BbIOMpaTh 3aKOHBI U (OPMYJIbI,
HEoOXOIUMBbIE ISl €€ pelIeHHs], MPOBOJUTh Pacu€Thl U CPAaBHUBATH
MOJyYeHHOE 3HaueHHe (PU3UUYECKOW BEIMYMHBI C W3BECTHBIMU

JaHHbIMH

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEIIUTh TMPH IMTOMOIIX
(U3NYECKUX METOJI0B, UCIOJIb3YsI OIMCAHUE HCCIIEI0OBAHNUS, BBIIEIATh
MIPOBEPSIEMOE IMPEIAIIOIIOKEHUE, OLICHUBATh IPABUIBLHOCTh IOpAJKA

IMPOBCACHUA NCCIIECA0OBaHMs, 1C€JIaTh BIBOJAbI

1.9

IIPOBOJUTH OIBITHI 1O HAOMIOACHUIO (PU3MUECKUX SIBICHUH WIN
¢u3nyeckux  CBOMCTB  Ted:  (OpPMyJIHMpOBaTh  NPOBEPSiEMbIE

MPEAMNONIOKEHHS, COOMpaTh  YCTAaHOBKY W3  MPEIJIOKEHHOTO




000py10BaHus, ONUCKHIBATh XO/1 OIbITa U (POPMYIHPOBATH BHIBObI

1.10

BBINIOJIHATL IPSMBIE HM3MEPEHUs C MCIOJIb30BAHUEM AHAJIIOIOBBIX
puOOPOB U AATYMKOB (PU3UYECKUX BEIUYHH, CPABHUBATH PE3yJIbTAThI

W3MEPEHHH ¢ YIETOM 3aJaHHONM a0COIFOTHOM MOTPEITHOCTH

MPOBOJUTHh  HCCIEAOBAaHUE  3aBUCHMOCTH  OJHOW  (DU3UYECKOM
BEJIMYUHBI OT JIPyrodl C UCIOJb30BAHUEM MPAMBIX HW3MEPEHHI:
IUIAaHUPOBATh HUCCIIEOBaHUE, COOMpATh YCTAHOBKY M BBIIOJHATH
U3MEpEeHHs], CleAys  MpeaJoKeHHOMY  IUIaHy, (UKCHPOBAThH
PE3yJIbTAThI MOJIYYCHHON 3aBUCUMOCTH B BHUIE TaOJHIl U TPapuKOB,

ACJIaTh BBIBOAKI 110 PE3YyJIbTaTaM UCCIICAOBaHUA

1.12

OPOBOJUTH  KOCBEHHblE  H3MEPEHUs  (U3MYECKUX  BEIMYUH:
IUIAaHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
clenys IPEeNJIOKEHHOW HWHCTPYKUMH, W BBIYUCIATH 3HAYCHUE

BCIINYHNHBI

1.13

coOiogaTh TpaBUia TEXHUKM Oe30macHOCTH MpH  pabore ¢

1a00paTOPHBIM 000PYI0BaHHEM

1.14

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM Ha HUX ONMCAHHUA, HCIONb3YS
3HaHHUA O CBOMcTBaxX (U3MUECKUX SBICHUM M HEOOXOAUMBbIE

(I)I/ISI/I‘ICCKI/IG 3daKOHOMCPHOCTH

1.15

pacno3dHaBaTb NPOCTHIC TCXHUUYCCKHC yCTpOﬁCTBa U HU3MCPUTCIIbHBIC
HpI/I60pI)I o0 CXeMaM MU CXCMATUYHBIM PUCYHKaM, COCTABJIATH CXCMBbI
QJICKTPHYCCKUX ueneﬁ C IOCJICAOBATCIIbBHBIM H IMapaJUICJIbHBIM
COCAMHCHUECM 9JICMCHTOB, pasinvasa YCJIIOBHBIC 0003HaUCHHS

OJICMCHTOB JJICKTPHUYCCKUX merei

1.16

MPUBOAUTE TPHUMEPHl (HAXOIUTh HH(POPMALUIO O TPUMEPaXx)
MPAKTUYECKOTO UCIOIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCETHEBHOM
KU3HH I oOecrnedyeHus Oe30MacHOCTH TpH  OOpalieHun ¢
npudopaMu U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHUS 310POBbSI U

coOII0ACHHSI HOPM SKOJIOTMUYECKOT0 TIOBEJIEHUS B OKpYKarollel cpene

1.17

OCYIIECTBIISATh TOUCK MHPOPMAINK (PU3UUECKOTO COJIEPKAHUS B CETH
HNutepHer, Ha OCHOBE HUMEIOLIMXCA 3HAHUW U IIYTEM CpPaBHEHMUS
JIOTIOJTHUTEIBHBIX HMCTOYHUKOB BBIACIATH WH(POPMAIMIO, KOTOpas

SBJISIETCS IPOTUBOPEUUBON MIIM MOXKET OBITH HEIOCTOBEPHOM

1.18

UCTOJB30BaTh TPU  BBHIMOJHEHUH YYE€OHBIX 3aJaHUi  HaydHO-




HOMYJIAPHYIO JIUTEPaTypy (PU3MYECKOrO COJEpXKAHUSA, CIPaBOYHBIE
MaTepuansl, pecypcsl cetu MHTepHeT; BiuaAeTb NpuéMamMu
KOHCHEKTUPOBAaHUS TEKCTa, MpeoOpa3zoBaHus MHGOPMALUK U3 OJHOMN

3HAKOBOM CHCTEMBbI B APYTryro

1.19

CO03/1aBaTh COOCTBEHHBIC MMCHMEHHBIE U KpAaTKHUE YCTHBIE COOOIICHHS,
0000mas uHGOpPMAMIO W3 HECKOJIBKUX HCTOYHUKOB (PH3UIECKOTO
CoJlep’KaHusi, B TOM 4YHCIe MyOJIMYHO MPEJICTaBISTh PE3yJIbTaThl
MPOEKTHOM WM MCCIENOBATEIbCKON JEATEIIBHOCTH, IIPU 3TOM
rpaMOTHO HCIOJb30BaTh M3YYEHHbIM MOHSATHUUHBIA ammapar Kypca

(I)I/I3I/IKI/I, COIMPOBOXKAATH BBICTYIIJICHUC npe3eHTauHeﬁ

1.20

MIPU BBITIOJIHEHUN YYEOHBIX MPOEKTOB M HMCCIEAOBAHUN (U3UUECKUX
MIPOLIECCOB pacHpesesTh 005S3aHHOCTH B T'PYIE B COOTBETCTBUU C
IIOCTABJIICHHBIMU  3a/1a4aMH, CJIEAUTh 3a BBIIOJHEHUEM IUIaHA
JEHUCTBUM U KOPPEKTUPOBATH €T0, aJICKBATHO OIIEHUBATH COOCTBEHHBII
BKJIaJl B JI€ATEJIbHOCTh TIpPYIIbI, BBICTPAUBATh KOMMYHHKAaTHBHOE

B3aUMOJICHCTBHE, MPOSIBIISAS TOTOBHOCTH pa3periaTh KOH(IMKTHI

9 KUIIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATbI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUsA

1.1

HCIIOJIb30BATh U3YUCHHBIC ITOHATUSA

1.2

pas3jindaTth ABJICHUA IO OMHUCAHUIO HX XAPAKTCPHBIX CBOICTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bHSI/I‘ICCKOe SABJICHUEC

1.3

pacno3HaBaTh IMPOSBIECHUE W3YUYEHHBIX (U3MUECKUX SIBICHUHA B
OKpY’KalollleM MHpe, B TOM 4YucCiIe (U3UUECKUE SBICHHUS B MPHUPOJIE,
IIpU 3TOM IEPEBOAUTH MPAKTUYECKYIO 3a/lady B y4eOHYIO, BBIIEIATh

CYILIECTBEHHBIE CBOMCTBA (MIPU3HAKK) (PU3NUECKUX SIBICHUIN

1.4

OIUCHIBATh HW3y4YCHHBIE CBOWCTBA Tel W (U3MUYECKHE SIBICHUS,
UCTIONB3Yysl (U3NYECKHe BEJIMYUHBI, TP OINUCAHUU MPABUIBHO
TPAaKTOBaThb  (U3MYECKHH  CMBICT  HCIOJIB3YyEMBIX  BEJIMYUH,
0003HaYeHHS U €IUHUIIBI (PU3NYECKUX BEITUYMH, HAXOIUTH (HOPMYJIHI,
CBSI3BIBAIOIIME JIAHHYIO  (PH3MUYECKYI0 BEIMYMHY C JIPYTUMHU

BCINMYMNHaAMU, CTPOUTH Fpa(I)I/IKI/I HN3YUYCHHBIX 3aBUCUMOCTEH




(hbUBUYECKUX BEITMYUH

1.5

XapaKTepu30BaTh CBOICTBa Tell, (pU3MUECKHUE SIBICHHUS U MPOIECCHI,
WCIONb3ysl HW3YUYEHHBIE 3aKOHBI, IPU HTOM JaBaThb CJIOBECHYIO
(bopMyITHUpPOBKY 3aKOHa M  3alHCHIBATh €T0 MaTeMaTHU4ecKoe

BBIPAXKCHUC

1.6

OO0BSICHATH (PU3NYECKHE MPOIIECChl U CBOMCTBA Tell, B TOM YHCIE U B
KOHTEKCTE CUTyallud MpPaKTHUKO-OPUEHTHUPOBAHHOTO  XapakTepa:
BBISBIISATh IPUUMHHO-CJIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOTMYECKMX IaroB C MOMOIIbIO 2 — 3 U3yYEHHBIX CBOMCTBA

(bu3nyecKux sIBICHUN, GU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemaTh pacuéTHble 3a7auyd (OomMparomuecs Ha cucremMy u3z 2 — 3
YPaBHEHMI), HWCHOJB3ysd 3aKOHBI U  (OPMYIIBI, CBS3BIBAIOIINE
¢usnyeckue BEIMUYMHBI: HA OCHOBE aHalIM3a YCJIOBUS 3aJadu
3alUChIBAaTh KPAaTKOE YCIIOBUE, BBIABIATH HEAOCTAIOLIME  WIIHU
n30BITOYHBIE JaHHbIE, BEIOUPAaTh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE
JUI pelleHus,, MPOBOJUTH Pacy€Thl M OLEHUBATh PEATUCTHUYHOCTH

HOJYYEHHOTO 3Ha4eHUsI (PU3NIECKOI BETUUNHBI

1.8

pacro3HaBaTh NPOOJIEMbI, KOTOPbIE MOYKHO PELIMTh IpPU IOMOIIU
(Gu3MUYECKUX METOJIOB, UCIOJb3Ysl ONUCAHUE HCCIEAO0BAHUS, BBLAEIAThH
IIPOBEPSIEMOE  IIPEAIOIOKEHUE, OLICHUBATH IIPABUIBLHOCTb IIOpsAKa
[IPOBEICHUS UCCIIEAOBAaHUA, JEJIaTh BBIBOJAbI, HWHTEPIPETUPOBATH

PE3yJIbTAaThL Ha6J'IIOI[eHI/II71 1 OIIBITOB

1.9

MPOBOJUTH OIBITHI 1O HAOMIOACHUIO (PU3MUECKUX SIBICHUH WU
(bu3NYeCKUX CBOWCTB TEJ: CaMOCTOSITEIBHO COOMpPATh YCTAHOBKY M3
U30bITOYHOTO Habopa 00OpYyIOBaHUS, OMUCHIBATH XOJ OMNBITA U €ro

pe3ynbTathl, GOpPMYIHPOBATh BHIBOIBI

1.10

MPOBOAWTh TMPU HEOOXOJUMOCTH CEpPHUI0 MPSIMBIX H3MEpPEHHil,
OTpeIessisl CpeHee 3HAueHHWE H3MepsieMol BenuuuHbl (POoKycHOE
paccTosiHue COOMparoIIel JIMH3BI), 00OCHOBBIBATH BBIOOP crocoda

M3MEPEHHS (M3MEPUTEIHHOTO PUO0pa)

IPOBOJUTH HCCIEAOBAHHUE 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH C
WCIIOIb30BAHUEM TMPSIMBIX U3MEPEHUM: IJIaHUPOBATh HCCIEIOBaHUE,
CaMOCTOSITENIbHO CcOOMpaTh YCTaHOBKY, (PUKCHUpPOBaTH pE3yJIbTAThI
MOJIyY€HHON 3aBUCHUMOCTH (DU3MYECKHX BEIWYUH B BUIEC TaOIUIU

Fpa(l)I/IKOB, JCJIaTb BBIBOABI 11O PE3YyJIbTaTaM UCCIICAOBAHUA




1.12

IPOBOJUTh  KOCBEHHbIE  WM3MEpPEHHUs  (U3NYECKUX  BEJIMYMUH:
IUTAHUPOBATh U3MEPEHUs], COOMPaTh 3KCIIEPUMEHTAIBHYIO YCTAaHOBKY
Y BBINOJHATH W3MEPEHHUs, CIeAys NPEUIOKEHHON WHCTPYKIMH,
BBIYKCIIATh 3HAYEHUE BEIMYUHBI M aAHAJIU3UPOBATH IIOJIyYCHHBIC

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

coOnrofaTh IMpaBWwia TEXHUKM Oe3omacHOCTM Imipu paboTe ¢

nabopaTOpHBIM 000PYI0BaHUEM

1.14

pa3inyaTth OCHOBHBIE MPHU3HAKM HM3YYEHHBIX (PU3MUECKUX MOJIEeINE:
MaTepHuagbHas TOUKa, a0COTIOTHO TBEPIOE TEJNO, TOUYCUHBIH UCTOYHHUK
CBeTa, JIy4, TOHKas JIMH34a, IUIaHETapHas MOJENb aToMa, HyKJIOHHAs

MOJCJIb aTOMHOI'O Apa

XapaKTepu30BaTh MPUHIUNBI JIEHCTBUS HW3YyUYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa HX ONMCAHUA, HCIIONb3Ys
3HaHUS O CBOMCTBaX (DU3MUECKUX SBICHHH U HEOOXOIUMbIE

(u3nyeckre 3aKOHOMEPHOCTH

1.16

WCIIOJIb30BAaTh CXEMbl M CXEMaTHYHbIE PHUCYHKH M3YUYEHHBIX
TEXHUUYECKUX YCTPOMCTB, MU3MEPUTEIBHBIX npubopoB "
TEXHOJIOTHYECKUX TPOLECCOB IMPH PEHICHUH Y4eOHO-PAKTUIECKUX
3aJa4, ONTUYECKHE CXEMBI IJIsl MOCTPOEHHs N300pakeHUH B MIIOCKOM

3epKayie U COOMparoIIeH TuH3e

1.17

NPUBOJIUTH TMPUMEPHl  (HAXOMUTh HMHPOPMAIMIO O MpPUMEpax)
MPAaKTUYECKOTO UCTIOIh30BaHUS (DU3UUYCCKUX 3HAHUI B MMOBCETHEBHOM
KU3HU s obOecrieyeHHuss O€30MacHOCTH TpU  OOpamieHuu C
prOOpaMU M TEXHUICCKUMHU YCTPOMUCTBAMH, COXPAHEHUS 3JI0POBbS U

CO6JHOI[€HI/I$I HOPM 5KOJIOTUYCCKOI'O IMTOBCACHUS B OKPY)KaIOH_Ieﬁ cpeae

1.18

OCYIIECTBIISATH MOUCK MHPOPMAINH (DU3HUUECKOTO COACPKAHUSI B CETH
HNutepuer, caMmocTosTeNbHO (GOPMYIUPYsS TOMCKOBBIM  3ampoc,
HaXOJIWUTh IYTU  OMNpPEACNICHUs  JOCTOBEPHOCTH  IOJyYEHHOU
WHPOpPMAIIMU HAa OCHOBE HMMECIOIIMXCS 3HAHWHA W JIOMOJHUTEIBHBIX

HUCTOYHHUKOB

1.19

UCIOJIb30BaTh IMPU  BBINOJHEHMM Y4YEOHbIX 3aJaHUd  Hay4dHO-
MOMYJISIPHYIO JINTEPATypy (PU3UYECKOTO COJepKaHUs, CIpPaBOYHBIC
MaTepuansl, pecypcsl cetu MHTepHeT; BuaaeTs npuémMamu
KOHCIIEKTHPOBAHUs TEKCTa, Mpeodpa3oBaHuss UH(POpPMAIUUA U3 OJHON

3HAKOBOU CUCTEMBI B IPYTYIO




1.20

CO3/1aBaThb COOCTBEHHbIE IIMCbMEHHBIE U YCTHBIE COOOLIEHHs Ha
OCHOBE HMH(OPMALIMU M3 HECKOJbKUX HCTOYHHUKOB (HPU3UUECKOTO
coJiep)KaHusl, MyOJIMYHO NPEJICTAaBISITh PE3yJbTaThl MPOEKTHOM WIIH
UCCIIEIOBATEIBCKOM  JNEATENbHOCTH, IPU  3TOM  TI'PAMOTHO
UCITIOJIB30BaTh U3yYEHHBIN TOHATUMHBIN anmnapaTr u3y4acMoro paszaena
(GU3MKN M COMPOBOXKJIATh BBICTYIJICHHE Ipe3eHTalUe c y4éTom

0COOEHHOCTEH ayIMTOPUH CBEPCTHUKOB

1.21

TP BBITIOJTHEHUN YYEOHBIX MPOEKTOB M HMCCIEAOBAHUN (U3UUECKUX
MIPOLIECCOB pacHpesiesTh 00S3aHHOCTU B T'PYIIE B COOTBETCTBUU C
IOCTABJIEHHBIMU  3aJa4aMH, CJIEOUTh 3a BBIIIOJHEHHEM IUIaHA
JEUCTBUIM U KOPPEKTUPOBATH €T0, aJICKBAaTHO OIIEHUBATH COOCTBEHHBII
BKJIaJl B JI€ATEIBbHOCTh TIpPYIIIbl, BBICTPAUBATh KOMMYHHKAaTHBHOE

B3aUMO/IEIICTBHE, MIPOSBIISAS TOTOBHOCTH pa3pemarbh KOHPINKTHI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP/KAHUSA

7 KUIIACC

Kon
pa3ziena

Kon
3JIEMEHTA

IIpoBepsiemble 1eMEHTBHI COIeP:KAHUS

®U3UKA U EE POJIb B [IO3HAHUU OKPYXXAIOILETO MHUPA

1.1

duszuka — Hayka O TMpUpoae. SIBIEHUS TPUPOJIBIL.
duznueckre SABIEHUSA: MEXaHUYECKHE, TEIUIOBHIE,

SJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBLIC, 3BYKOBLIC

1.2

®dusnueckre BenuuyuHbl. V3Mepenune  usmueckux
BeMunH.  @usnueckue  npubopsl.  [lorpemrHocTs

n3MepeHuil. MexxayHapoiHasi CUCTEMA €IMHUIL

1.3

EcTtecTBeHHOHay4YHBI METO]| TMO3HaHUA: HaOIIOJEHUE,
IIOCTAaHOBKA HAy4YHOT'O BOIPOCA, BBIABM)KCHHUE THIIOTE3,
OKCIEPUMEHT 110 TMPOBEPKE THIOTE3, OObICHEHHE

HAOJIFOJaeMOT0 SBJICHUSA

1.4

Ornucanne PU3NIECKHUX SIBJICHUH C TIOMOIIBIO MOIEIIeH

1.5

[TpakTrueckue pabOThHI:
W3mepenne paccTOsSHUN.
N3mepenne 00bEMa )KUIKOCTH B TBEPIOTO Tea.
Ornpezenenne pa3MepoB MaJlbIX TEJ.
N3mepenne TeMriepaTypbl IPU IIOMOIIN KUJKOCTHOTO

TCPMOMCTpPA U AAaTYHNKa TEMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHNU BEIIIECTBA

2.1

Crpoenue BewmiecTBa: aTOMbl M MOJEKYJbI, HX
pa3Mepbl. ONBITHI, JOKa3bIBaIOIIME JMCKPETHOE CTPOCHHE

BellleCTBa

2.2

JBwxxenue uyactun BemectBa. CBs3b  CKOPOCTH
JIBIDKEHUS  YacTULl C  Temmeparypoil. bpoyHoBckoe

nBrxkeHue, muddysus

23

BzaumopeiicTBHe YyacTHUI] BEIIECTBA: MPUTAKCHUC U

OTTAaJIKUBaHHUEC




AFpeFaTHBIe COCTOSAHHUA BCIICCTBA: CTPOCHHUC TIa30B,

KUIKOCTEH W TBEPABIX  (KPUCTAUIMYECKHMX)  TeJl.

24 B3auMoCBA3p MKy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSAX U HMX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUI BOJIbI

[TpakTrueckue padbOThI:
Onenka jguamerpa aromMa METOIOM psAlIoB  (C
UCTIONIb30BaHueM ¢otorpaduii).
2.6 OnpITel IO HAOJIOACHUIO TEIUIOBOTO PACIIUPEHUS

ra3os.
OnpiTel 1O OOHApPYKEHUIO  JACUCTBHUS  CHI

MOJICKYJISIDHOTO ITPUTAKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

11 Mexannueckoe JIBUKCHHUE. PaBHOMepHOE 5
' HEPaBHOMEPHOE JIBUKECHHE
19 Cxopoctb. CpenHsAsl CKOPOCTh NPU HEPABHOMEPHOM
. JBH>KEHUU. Pacy€T myTH 1 BpEMEHU ABUKECHUS
SIBnenune uHepuuu. 3akoH MHepuuu. B3aumoneincTBue
33 TeJ KaK MPUYMHA W3MEHEHUs CKOPOCTHU IBUKEHUS TEl.
Macca kak Mepa UHEPTHOCTH TeJa
34 [InotHocTh  BemiectBa.  CBSI3p  IUIOTHOCTH €
' KOJIMYECTBOM MOJIEKYJI B €IMHHUIIE 00BhEMA BelllecTBa
3.5 Cuna Kak XapakTepHCTHKA B3aUMOJIEHCTBUS TeEI
16 Cuna ynpyroctu u 3akoH ['yka. M3Mepenue cuibl ¢
' ITOMOIIBIO TMHAMOMETpPA
37 SIBneHue TATOTEHUS M cwia TsokecTH. Cuila TSKeCTH
' Ha Apyrux muaHerax. Bec Tema. HesecomocTs
38 Cuna tpeHus. TpeHHE CKOJIBXEHHS U TPEHHE IOKOS.
. Tpenue B npupoe U TEXHUKE
39 CnoxeHue CuJjl, HalpaBJIEHHBIX IO OJHOM MPSMOM.
' PaBHOpelcTBYIOIIASA CUIT
3.10 [TpakTnueckue padbOThI:

OnpeﬂeneHHe CKOPOCTH  PABHOMCPHOI'O  JIBHMXKCHM:A




(mapuka B KUAKOCTH, MOJENIH  3JIEKTPUUECKOTO
aBTomMoOmWIIE u Tak ganee). OmnpeneneHue cpeaHen
CKOPOCTH CKOJBXEHHS Opycka WiId IIapuka 1o
HaKJIOHHOM 1iockocTH. OmpeneneHue  MIOTHOCTU
TBEPIOTO Tela. OnbITHI, JEMOHCTPUPYIOIIE
3aBHCUMOCTh pacTsskeHus (aeopmaiiu) mpy>KUHBI OT
MPWIOKEHHON  cuiibl.  ONBITBL, JEMOHCTPHUPYIOIINE
3aBHCHUMOCTb CHJIbI TPEHUS CKOJIbKEHUSI OT Beca Tena U

XapaKkTepa COMpPUKACAOIINNXCA HOBCpXHOCTeﬁ

3.11

@usnyeckue SIBICHUS B IPUPOJIE: IPUMEPHI IBUKCHUS C
Pa3IMYHBIMU CKOPOCTSIMU B JKMBOW M HEXUBOU MPUPOJE,

JIENCTBUE CUJIbI TpCHUS B IPUPOAC U TCXHUKC

3.12 TexHnyeckue ycTponcTBa: JUHAMOMETD, NOAIIUITHUKI
JIABJIEHUE TBEPJIbIX TEJL XXUIKOCTEI U TA30B
41 HaBnenue TBEpHoro tena. CrocoObl yMEHBLIEHUS H
' YBEJIMUYCHUS TaBIICHUS
42 JlaBnenue raza. 3aBUCUMOCTh JaBJIEHUS Taza OoT 00bEMa,
' TEMIIepaTyphbI
43 [lepenaua naBneHus TBEPIBIMU TEJIAMH, KUAKOCTSIMH H
' razamiu. 3akoH [lackans. [TneBMaTHUECKHEe MaITMHBI
3aBUCUMOCTh  JIaBJICHUS KHMJIKOCTH OT  TIyOUHBI.
4.4 [Muppocratuueckuit mapagokc. CooOMIAOIINECS COCYIbI.
['unpaBnuyeckue MeXaHU3Mbl
AtMmocdepa 3emnu u atmochepHoe aasienue. [IpuunHel
45 CYIIECTBOBAHUS BO3AYIIHOW 0007049ku 3emuid. OIbIT
. Toppuuemnnu. 3aBUCUMOCTh aTMOC(HEPHOTO JaBIECHUS OT
BBICOTHI HaJl YPOBHEM MOPsI
46 N3mepenue atmocgepHoro nasieHus. Ilpubopsr s
' U3MepeHHs aTMOC(HEPHOro AaBJICHUS
JlelicTBME XKUJIKOCTHM M Ta3a Ha MOTPYKEHHOE B HHX
4.7 Teno. BelTankuBaromas (apxumenoBa) cujaa. 3aKOH
Apxumena
4.8 [InaBanue ten. Bo3gyxornaBanue
4.9 [TpakTrueckue pabOTHI:




HccnenoBanue 3aBHCUMOCTH Beca Tejla B BOJE OT
0o0b€Ma mMOTPYyXEHHOM B OJKUAKOCTH YacTH Tea.
Omnpenenenne BhITAIKUBAIOLIEH CUJIbI, EHCTBYIONIEH Ha
TE€N0,  MOrpyx€éHHoe B  KuakocTb.  [IpoBepka
HE3aBHCUMOCTH BBITAJKUBAIOUIEH CHJIbI, JACHCTBYIOLIEH
Ha TeIO0 B JKUIKOCTH, OT Macchl Tena. OIbITHL,
JIEMOHCTPHUPYIOIIME  3aBUCUMOCTh  BBITAJIKMBAIOLLIEH
CHJIBI, JEHUCTBYIONIEH Ha TEJIO B JKHIKOCTH, OT 00BEMA
MOTPYKEHHOM B KUIAKOCTh YAaCTH Tela U OT IUIOTHOCTHU
JKUJIKOCTH. KoncrpyupoBanue apeomeTpa  WIHA
KOHCTPYMpPOBAaHHE  JIOAKM W  OIpejaelieHne  eé

Ipy30I0AbEMHOCTH

4.10

duznueckre  SABJICHUS B TPUPOJE:  BIMSHHUE
aTMoc(hepHOro JaBJlIeHUs Ha KUBOW OpraHU3M, IJIaBaHUE

pBIO

4.11

TexHUuUeCKHEe YCTPOWCTBA: COOOIIAIOIIMECS COCY/IHI,
YCTPOMCTBO BOJONPOBOAA, THUIPABIMYECKUNA TMpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC,

apeomeTp

PABOTA, MOIIIHOCTbD, DHEPTUA

5.1 Mexanudeckas pabora
5.2 Mexanunueckas MOIITHOCTb
53 [IpocTeie  MeXaHU3MBI: pblYar, OJIOK, HaKJIOHHAas
. m1ockocTh. [IpaBuiio paBHOBECUS pblyara
54 [TpuMeHeHne paBUIIa PaBHOBECHS pblUara K OJIOKY
«3o0n0T0€  mpaBwio»  MexaHukH.  Kosddumment
5.5 MOJIE3HOTO JIEUCTBUSA MEXaHHU3MOB. IIpocTeie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [ToTenmanpHast SHEPTUU TeNa, MOJHATOTO HaJ 3eMIEN
5.7 Kunernueckas sneprus
53 [TonHass MexaHnuueckas SHeprus. 3aKOH HM3MEHEHHUS U
' COXpaHEHUS MEXaHHUYECKON SHEPTUU
59 [TpakTudeckue paboThI:

Onpenenenne  paOOThl  CHJIBl  TPEHUS  IIpU




PAaBHOMEPHOM  JIBIDKEHMM Tejla 10 TOPU30HTAIbHOU
noeepxHoctu. MccienoBanue ycinoBUi paBHOBECHUS pblyara.
N3smepenne KIIJ[ nakmonHOM mmockoctu. M3ydyeHue 3akoHa

COXpaHCHUA MEXaHUYEeCKOM OHCPIUuun

®du3nyeckue SBJICHUA B npupoac: pblyaru B TCIIC

5.10
YeJioBeKa
TexHuueckne yCTpOMCTBA: pblYar, IMOJABHXHBIM U
5.11 HEMOJIBYKHBIA OJIOKM, HAKJIOHHAS TUIOCKOCTb, MPOCTHIC
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemMble 3JIeMEHTBI COACPKAHUSA
pasjiena 3J1eMeHTa
TEITJIOBBIE ABJIEHUA
OCHOBHbBIE  TOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHUECKOMN
61 TEOpUU CTPOCHMs BemecTBa. Macca ©  pa3Mepsl
' MosieKysl.  OmnbITbl, TOATBEPKIAIOLIME  OCHOBHBIE
MOJIO’KEHUS MOJIEKYJISIPHOKUHETHYECKON TEOPUH
Mopnenn  TBEpAOro, JKUAKOTO U Ia3000pa3HOro
6.2 cocTossHMM BemecTBa. Kpucramimdeckue u amopgHbIE
Tena
OOBsicHEeHHE CBOWCTB Ta30B, KUAKOCTEH U TBEPIBIX TEI
6 6.3 Ha OCHOBE TIOJIOKEHUH MOJIEKYJIIPHOKMHETUYECKOM
TEOPUH
6.4 CmaunBaHUE M KallWJUISIPHBIE SIBIICHUS
6.5 TemoBoe paciiupeHue u cxaTue
66 Temnepatypa. CBsi3b TeMIEpaTypbl CO CKOPOCTHIO
' TEIJIOBOTO ABMKEHUS YaCTHI]
67 Buytpennss sneprust. Cioco0bl H3MEHEHHs BHYTpEHHEH
' SHEPrUM: TEeIIoNnepeaaya U COBEpIIEHNE pabOThI
63 Buasl Termonepenauu: TEIUIONPOBOIHOCTh, KOHBEKIUS,
' U3JIy4YEeHHE




KomnyectBO  TemioThl.  YIeidpHas  TEIUNIOEMKOCTDH

6.9
BELIECTBA
TermmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIIOBOro OanaHca
611 [InaBiieHne 1 OTBEpEBaHNE KPUCTAININYECKUX BEILECTB.
. VY aenpHas TEIIOTA MJIaBICHUS
[TapooOpazoBanue 1  KoHJeHcauus. Mcnapenue.
610 Kunenue. VYapenbHas  Ttemiora  mapooOpa3oBaHUSI.
' 3aBUCUMOCTh TEMIIEpaTypbl KMIIEHUS OT aTMOC(HEPHOro
JIaBJICHUS
6.13 BnaxHocTs Bo3ayxa
6.14 OHeprus TOIUIMBA. Y IelbHAs TEII0Ta CrOPAHUs
[Ipunnumner  pabotel  TermmoBbix — aBuratencit  KITJ]
6.15 TEIUIOBOTO ABUrarens. TensaoBble ABUTaTENM WM 3alluTa
OKpYKaIoIIEe Cpeabl
3aKOH COXpPaHECHMsI U NIPEBPALLEHUS YHEPTUH B TEIIOBBIX
6.16
nporueccax
[IpakTuyeckue pabOTHI:
OnpITbl 1O OOHApyXEHHIO  JIEHCTBUS  CHII
MOJIEKYJISIPHOTO IPUTSIKCHMUSL.
OneITEl 10 BBIPAIIMBAHUIO KPUCTAJIOB TOBAPEHHOU
COJIA UJIU caxapa.
OnpITel 10 HAOJIOJEHUIO TEIMJIOBOIO PACHIMPEHUs
ra3oB, JKUJKOCTEH U TBEPIBIX TEIL.
6.17 Omnpenenenue AaBIeHNUS BO3AyXa B OAJUIOHE MINPHILIA.

OHLITBI, ACMOHCTPUPYIOIIHUE 3aBUCHUMOCTL JAaBJICHUA
BO3JIyXa OT €ro 00bEéMa U HarpeBaHUs WU OXJIAKICHHUS.

[IpoBepka rumnoTe3bl JUHEHHONW 3aBUCUMOCTU JIJIMHBI
CTONOMKA JKUAKOCTH B TEPMOMETPUYECKOH TpyOKe OT
TEMIIEPATyphI.

Habmoienne u3mMeHeHust BHyTpPEHHEN SHEPruu Teja B
pe3ynbTare Terionepeaadn U paboThl BHEITHUX CHIL.

HccnenoBanue SIBJICHUS TEII00OMEHA pu




CMEIIMBAHUM XOJOJIHOU U rOpsiYed BOJIBI.

UUJIMHIIPOM.

Hccaenosanue Impouecca UCIapCHu.

Onpez[eneHI/Ie KOJMYCCTBA TCIUIOTBHI, IIOJYYCHHOI'O

BO,Z[OI71 npu TEIUIOOOMEHE C HarpeTbiM MCTANIMYCCKUM

Onpenenenne yeabHONU TEIIOEMKOCTH BEIIECTBA.

OHpeI[CJIeHI/IG OTHOCHUTEIbHOHN BIAXKHOCTH BO3yXa.

OmnpeneneHue yaelIbHON TEIUIOTHI IUIABICHUS JIbJA.

Ousnyeckue SBICHUS B MPHUPOJE:

IMOBEPXHOCTHOC

HATSOKCHUC W KAlIWJUIIPHBIC SBJICHUA B HPHPOIC,

6.18 KpUCTAJUIBI B IIpUpojie, usnydeHue ConHla, 3aMep3aHue

HHes, CHeTa.

BOJIOEMOB, MOPCKHE OpH3bl; 00pa30BaHUE POCHI, TYMaHa,

TexHuueckue  yCTpoilcTBa:  KamWwuIspbl, NPUMEPHI

UCIIOJI30BAaHUsl KPUCTAIIOB, JKUJIKOCTHBIM TEPMOMETP,

6.19 JATYUK TEMIIEPATypbl, TEPMOC, CHCTEMA OTOIUICHUS

ABUTATCJIb BHYTPCHHCTO CrOPpaHUs.

JIOMOB, THTPOMETpPbI, NCHUXPOMETp, MapoBas TypOHHa,

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHWA

7.1 DnexTpusaiys Tein. J[Ba poaa 3JeKTpUUeCcKUX 3apsiioB

BSaHMOHeﬁCTBHe 3apsOKCHHBIX — TCII.

3akon Kynona

7.2 (38.BI/ICI/IMOCTL CHUJIBI B3aUMOACHCTBHUS 3aPAKCHHBIX TCJI OT

BCJIMYHHBI 3apsa10B U PACCTOAHUA MCIKIAY TCJI&MI/I)

DnekTpuyeckoe mnosie. Hanpssk€HHOCTD 3JIEKTPUYECKOTO

7.3 nonisi. IlpuHIMI Ccynmeprno3unuy SIEKTPUUECKUX MOoJei

(Ha Ka4eCTBEHHOM YPOBHE)

Hocurenu »snexTpuyeckux 3apsaoB. OJIeMEHTapHBIN
7.4 anekTpudeckuit 3apsa. Ctpoenue aroma. [IpoBogHUKY U
JTUDJIEKTPUKU
7.5 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia
DOnexkTpuueckuid  TOK.  YCJIOBHUA  CYILECTBOBaHHS

7.6

QJICKTPHUYCCKOI'O TOKA. HcTOYHNKH TOCTOSHHOT'O TOKA




HevicTBus BJIEKTPUYECKOTO TOKa (TeruioBoe,

7.7 XUMHUYECKOE, MAarHuTHOE). ODJEKTPUYECKUH TOK B
KUJKOCTSX U razax
. Onektpuueckas uenb. Cuia TOKa. DJIEKTPUUECKOE
' HaIpsHKeHUE
79 CornpoTuBieHune MIPOBOJIHUKA. VY nensHOE
' CONPOTHUBIICHUE BEIIECTBA
7.10 3axon OMa 1J1s yyacTKa Lenu
[locnenoBarenpHOE M HapajUIeIbHOE  COEAMHEHHUE
7.11
MIPOBOJIHUKOB
PaGota u MOIIHOCTH SJEKTPUYECKOTO TOKAa. 3aKOH
7.12
Hxoyins — Jlenna
13 DneKTpuYecKue e U MOTPEOUTENH SJIEKTPUUECKOM
. sHepruu B ObITy. KopoTkoe 3amMblkaHue
[ToctossHHbIE MarHuTHl. B3amMoaercTBUE MOCTOSHHBIX
7.14
MarHuTOB
715 MarnutHoe mone. MarHutHOoe Tmone 3eMIId U €ro
. 3HAUYEHME JIJIS )KU3HU Ha 3emiie
716 OmneiT Opcrena. MaruutHoe 1moJsie 3JeKTPUYECKOTo TOKa.
' [IpumeHeHne 31eKTPOMArHuTOB B TEXHUKE
JleficTBUe MarHMTHOrO TMOJIA Ha MPOBOJHUK C TOKOM.
17 DNeKTpOABUTATENIb MOCTOSIHHOTO TOKa. Mcmonb3oBaHue
' 3JIEKTPOJIBUraTeaeil B TEXHUYECKHX YCTPOMCTBAaX M Ha
TpaHCIOpTe
Oneitet @apaznes.  SIBneHuE  AIEKTPOMATrHUTHOM
7.18
unaykuuu. [Ipasuno Jlenna
DIIEKTPOreHepaTop. Crioco0mI MOJTy4YEeHUS
7.19 3JIEKTPUYECKON SHEPIumu. DJIEKTPOCTaHIIUU Ha
BO300HOBIISIEMBIX HCTOYHUKAX YHEPTHH
[IpakTryeckne pabOTHI:
7.20 OnbITH 110 HAOJIIOACHHUIO AJICKTPHU3AIMN TET WHIYKIHEH

" IIpU COIIPUKOCHOBCHUU.




UccnenoBanue nAEUCTBHUS AIEKTPUYECKOrO IO  Ha
MPOBOJIHUKH U IU3JIEKTPUKH.

COopka u mpoBepka pabOTHI D3JICKTPUUYECKOH Ienu
IOCTOSTHHOTO TOKa.

W3mepeHne U peryampoBaHue CHIIbI TOKA.

N3mepenue u peryinpoBaHue HAIPSKEHUS.
UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UIYIIETO Yepe3
pPEe3UCTOp, OT CONPOTUBIIEHUS PE3UCTOPA U HAIPSKEHUS
Ha pPE3UCTOpE.

OnbIThI, JIEMOHCTPUPYIOLIUE 3aBHUCHUMOCTh
3JIEKTPUYECKOTO COMPOTUBJIEHUS MPOBOJHUKA OT €ro
JUIMHBI, IJIOLIAAH [TONIEPEYHOro CEYeHUs U MaTepuaa.
[IpoBepka mpaBuia CIOXKEHUS HANPSHDKEHUW  TIPU
MOCJIEIOBATEIbHOM ~ COEAMHEHUM JBYX PE3UCTOPOB.
[IpoBepka mpaBuia Asi CUJIbl TOKA IPH MApaLIeIbHOM
COeIMHEHUH  pe3uctopoB.  Ompenenenne  pabOThI
JJEKTPUYECKOTO TOKA, MAYLIErO0 Yepe3 PEe3UCTOp.
OnpeznenieHne  MOIIHOCTU  3JIEKTPUYECKOIO  TOKa,
BBIICIIIEMOU Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA, UJYIIETO Yepe3 JIAMIIOYKY, OT HAIpsDKCHUS
Ha Hell. Onpenenenue KII/] narpesarens. MccnenoBanue
MAarHUTHOTO B3aWMOJCHCTBUSA MOCTOSHHBIX MAarHUTOB.
N3yueHrne MarHuTHOTO MOJISl MOCTOSIHHBIX MAarHUTOB MPHU
ux oObenuHeHMH W  pazaeneHun. McciemnoBanwue
JEUCTBHUS JIEKTPUYECKOT0 TOKA Ha MATHUTHYIO CTPEIIKY.
OnpIThl, JEMOHCTPUPYIOLIWE  3aBUCHUMOCTb  CHJIbI
B3aUMOJICCTBUSL KaTYIIKH C TOKOM M MarHuTa OT CHJIbI
TOKa W HampaBlieHUs TOKa B KaTymke. M3yuenue

,Z[CI\/'ICTBI/IX MAargiMuTHOIO II0JIs1 Ha ITPOBOJHUK C TOKOM.

KoncrpyupoBanue u U3yuyeHHe paboThI
3JIEKTPOABUTATEIIA. N3mepenue KILJ
JJEKTPOABUraTeNIbHON  ycTaHOBKM.  OmNbBITBI 1O

HCCICIOBAaHUIO SBJICHHUA BHGKTpOMaFHHTHOfI WHIAYKIWHA:

HCCIICIOBaHNE HW3MEHEHUM 3HadYeHus u HallpaBJICHUS




WHIYKIIMOHHOTO TOKa

dusnueckue SABICHUS B MPHUPOJC: DICKTPUYECCKHE
ABEHUsT B  aTtMocdepe, DIEKTPUYECTBO  KUBBIX
7.21 OpraHW3MOB, MarHUTHOE ToJIe 3eMJIH, Apend IMOFOCOB,
POJIb MArHUTHOTO TIOJIS JJIS1 )KU3HU Ha 3emiie, MOJIIPHOe

CHAHUC

TexHudeckue yCTpOMCTBA: DJIEKTPOCKOI, aMIIepMETp,
BOJITMETP, PEOCTAT, CUETUUK IIEKTPUUECKON DHEPIruM,

3IEKTPOOCBETUTENbHBIE ~ NPUOOPHI,  HarpeBaTebHbIC

722 AIEKTPOIPUOOPHI (mpumepsr), 3JIEKTPUYECKUE
MPEIOXPAHUTENN, DIEKTPOMArHUT, AJIEKTPOJBUraTEIh
MOCTOSTHHOTO TOKa, T€HEPaTOP MOCTOSTHHOTO TOKa
9 KJIACC
Kon
Kox snemenra [IpoBepsieMbie 31€MEHTHI COACPKAHUS
paszznena
MEXAHUWUYECKUE SABJIEHUA
8.1 Mexanuueckoe ABWXKEHHE. MarepuanbHas —TOYKA.
' Cucrema orcuéra
8.2 OTHOCHUTENBEHOCTE MEXaHUYECKOTO IBMKCHUA
8.3 PaBHOMEpHOE NMPAMOJMHEITHOE ABUKEHUE
HepaBnomepHoe PSIMOJIMHEHHOE JIBUKECHHE.
8.4 Cpennsis U MIHOBEHHas  CKOpPOCTb  Tejla  IpuU
q HEPaBHOMEPHOM JBH>KEHUU
g5 Yckopenue. PaBHOyCKOpeHHOE MPSAMOJIMHEITHOE
' JIBUYKEHUE
8.6 CBoboanoe nagenue. OneiTel ["anmnes
PaBHOMepHOE nBMxkeHHE 1O OKpyx)HOCTU. [lepron u
8.7 yacToTa oOpamenus. JIMHeWHas W yriaoBas CKOPOCTH.
LlenTpocTpeMuTENBLHOE YCKOPEHUE
8.8 [lepselii 3axkoH HeloToHa
8.9 Bropoii 3akon HeroTona




8.10 Tpetuii 3akon HeroTtoHa
8.11 [IpyHIMT Cyneprno3UIIMU CUTT
8.12 Cuna ynpyroctu. 3akoH ['yka
8 13 Cuna TpeHuMs: cuja TPEHUS CKOJIbKEHHUS, Cuja
' TPEHUS TTOKOSI, APYTHUE BUIBI TPCHUS
S 14 Cuia TSKECTH M 3aKOH BCEMUPHOTO TATOTCHUSI.
' YckopeHnue cBOOOAHOTO NMaJAeHUS
%15 JBwxenne rmuianer  Bokpyr  Comnma.  IlepBas
' KOCMHYECKasi CKOpocTb. HeBecoMOCTh U meperpy3ku
S 16 PaBHoBecue  martepuanbHOM  TOYKH.  AOCOIIOTHO
’ TBEPJIOE TEIIO
%17 PaBHOBecue TBEPAOro Tela € 3aKPEIIEHHOM OCHIO
' BpaieHusi. MomeHT cuiibl. LIeHTp TshkecTn
8.18 Nmnynbe Tena. U3mMenenue umnyibca. Miynbe cuibl
8.19 3aKOH COXpaHEHUs UMITyJIbCa
8.20 PeakTuBHOE IBIKEHNE
8.21 Mexanudeckas paboTa U MOIIHOCTb
822 PaGota cun TsbkectH, ympyroct, TpeHus. CBs3b
. SHEPTUU U paboThI
823 [loTrenuumaneHass sHeprus Teja, MNOAHITOTO  Haj
' MOBEPXHOCTHIO 3eMJIU
8.24 [ToTeHnManbHas SHEPTUs CHKATOW MPYKUHBI
Kunernueckass sHeprusi. Teopema O KMHETHYECKOMN
8.25
SHEPTUu
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON IHEPTUU
[IpakTuyeckne pabOTHI:
Omnpenenenue cpeaHeil CKOPOCTH CKOJIbKEHUs Opycka
WIM JBUKCHUS MIapHKa [0 HAKJIOHHOM TUIOCKOCTH.
OrnpenesieHne yCKOpEHUsl Tejaa IPU PaBHOYCKOPEHHOM
8.27 JBUKEHUU 10 HAKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH MYTH OT BPEMEHM IpU
PaBHOYCKOPEHHOM JBM)KEHHH 0€3 HayaJlbHOW CKOPOCTH.
[IpoBepka TUMOTE3Bl: €CIM NPU PABHOYCKOPEHHOM

JBUKEHHHM 0€3 HadyaJbHOW CKOPOCTH IYTH OTHOCSTCS




KaKk psAd HEYETHBIX YHCET, TO COOTBETCTBYIOIINE
NPOMEXYTKH BPEMEHHU OJMHAKOBBI.

HccnenoBanue 3aBUCHMOCTH CHIIBI TPEHUST CKOJIBKEHHS
OT CWIbl HOpMalbHOro JaBieHus. OrmpeneneHue
KodpUIMEeHTa TpeHUs CKoubkeHus. OmnpeneneHue
kEcTKOCTH TpyXHuHBL. OmpeneneHue padOThl  CHIIBI
TPEHUS TPU PABHOMEPHOM JIBWKCHHH TeJa 110
TOPU30HTANIBHOM TMOBepXHOCTH. OrmpeneneHne padoThl
CHJIBI  YOpYrocTh  IpH  moabéMe  TIpy3a C
UCITIOJIb30BAaHUEM  HETIOJBIKHOTO W TOJBH)KHOTO

OJIOKOB

dusznyeckue SBICHUS B npupoac: MpUIUuBbI U OTJIMBEI,

8.28 nBrkeHHe IulaHeT COJHEYHOM CUCTEMBI, PEaKTUBHOE
JIBIKCHUE JKUBBIX OPTaHU3MOB
829 TexHuyeckne  yCTpOWCTBa:  CIHUAOMETP, JaTYUKH

MI0JIO’KEHUS, PACCTOSIHUS U YCKOPEHUS, pPaKEeThI

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe nBuxenne. OCHOBHbIE XapaKTEPUCTUKU

> KOJIEOAHUH: IepHO/, YacTOTa, AMIUIUTY 1A
97 Marematnueckui u NPy KUHHBIN MAasITHUKHU.
' [IpeBpaienue s3ueprun npu KoaedaTeIbHOM ABHKEHUN
93 3aryxawomue KosneOaHus. BbIHyXIE€HHbIE KOJEOaHMUS.
' Pe3onanc
Mexannueckue BOJIHbI. CBONCTBa MEXaHUYECKUX BOJIH.
94 [IpononbHble M nonepedHble BONHBI. JlJIMHA BOJHBI U
' CKOpPOCTh €€ pacnpocTpaHeHus. MexaHn4ecKnue BOJIHBI
B TBEPAOM TeJI€, CEICMUYECKUE BOJIHBI
9.5 3Byk. [')pomMKkoCTb 1 BbICcOTa 3ByKa. OTpakeHUe 3ByKa
9.6 WndpasByk u yapTpazByk
[IpakTudyeckue pabOTHI:
OnpeneneHue 4acToThl M Mepuoja  KoJjeOaHHit
9.7 MaTEMaTHYECKOTO MasiTHUKA.

OnpezneneHne 9acTOTBl M TEepUoAa  KoJeOaHWi

MMPY>XUHHOT'O MasTHUKA




HccnenoBanue 3aBUCHMOCTH Tepuojaa  KoJjeOaHUM
MOJBEIIEHHOT0 K HUTU Tpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCHUMOCTH T€pUOJa  KoJeOaHUM
OPYKUHHOTO MasTHHKa OT Macchl Tpysa. [IpoBepka
HE3aBUCHUMOCTHU nepuoja KoJIcOaHMIt rpy3a,
MOJIBEIICHHOTO K HUTH, OT MAacChl Tpy3a U KECTKOCTH

npy>XuHbL. M3MepeHne yckopeHus CBOOOIHOTO MaieHUs

dusnyeckue SIBICHUS B npupoac: BOCIIPUATHC 3BYKOB

9.8 J)KUBOTHBIMH, 3EMJIETPSICCHUE, CEUCMUYECKHE BOJIHBI,
IlyHaMH, 3XO0
9.9 TexHuueckue yCTpOMCTBA: 3XOJOT, MCIOJb30BAHUE

yIbTPa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

9H€KTp0MaFHI/ITHOG TI0JIC. 9H6KTpOM3PHHTHBI€ BOJIHBI.

101 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH
10.2 [IIkana 371€KTPOMarHUTHBIX BOJIH
103 OnexkTpoMarauTHas npupoaa csera. CKOpocTb cBera.
' BonHoBsIE cBOMCTBa cBETa
10 [TpakTrueckue paboThI:
10.4 N3yyeHne CBOICTB  3JIEKTPOMAarHUTHBIX BOJH C
MTOMOIIbI0 MOOUITEHOTO TenedoHa
Ouzuyeckue SABICHHUS B MpUpoJe: OHOJIOTrHYEecKoe
10.5 neiicTBue BUJUMOTO, yIBTPahuoIETOBOTO u
PEHTTE€HOBCKOTO M3ITyYCHUN
10.6 Texuuueckue YCTpOMCTBA: HCMOJIb30BAHUE
. 3JIEKTPOMArHUTHBIX BOJIH JJIS1 COTOBOM CBS3H
CBETOBBIE SABJIEHUA
11.1 JlyueBast monens cBera. MIcTOUHMKY cBETa
11.2 [IpsimonHENHOE pacpOCTpaHEHHUE CBETA
1 113 Otpaxenue cera. [1mockoe 3epkano. 3aKOH OTPaKCHUS
' cBeTa
14 [Ipenomnenue cBeTa. 3aKOH MPEJIOMIICHHS CBETA.
' [TomHOE BHYTpEHHEE OTpaKEHUE CBETA
I1.5 JInnza. Xop tyuen B JIMH3€




11.6

Onrtuyeckast cuctema QoToarmapara, MHUKPOCKONA |

TCICCKOIIa

I'maz kak onruuyeckas cucrema. biauzopykocts u

11.7
JAJIbHO30PKOCTh
118 Pasnosxxenue Genoro cseta B cnekTp. OnbiThl HhtoTOHA.
. CnoxxeHue cieKkTpaibHbIX IIBETOB. Jlucnepcus cBeTa
[IpakTuyeckue paboOTHI:
WccnenoBanue  3aBUCUMOCTH  yIyia  OTPa)KEHHs
CBETOBOTO JIy4ya OT YIJIa MaJICHHUS.
N3yueHne xapakTepuCTUK U300paKEHHs TIPEeAMETa B
IUIOCKOM 3epKaJie.
UccnenoBanue 3aBUCMMOCTH yriia MPEJIOMIICHUS
CBETOBOIO Jiyya OT yrIja NaJIeHus Ha TPaHULE «BO3IyX —
11.9 CTEKJIO».
[Tonyuenue n3o0pakeHUi ¢ TOMOIIBIO cOOMparolen
JIMH3BI.
Omnpenenenne (GOKYCHOTO PACCTOSHUS M ONTUYECKOM
CHJIBI COOMPAFOIIICH JTUH3HI.
OMNBITHI 1O Pa3NI0KEHUIO OEJIOT0 CBETA B CIIEKTP.
OmBITEI 10 BOCHPHSTHIO I[BETA MPEAMETOB TPH HUX
HaAOIO/IEHUH Yepe3 IIBETOBbIE (PHIBTPHI
®duznueckue sABIeHUS B npupoje: 3atMeHuss CojiHIa U
11.10 JlyHpl, 11BeTa TEN, ONTHYECKHE SBJICHUS B atMmocdepe
(uBet HeOa, pedpakiys, paayra, MUPax)
11 TexHuueckue YCTpOWCTBA: OUKH, MIEPUCKOIIL,
' doToarmnmapar, ONTUYECKHE CBETOBOIbI
KBAHTOBGIE ABJIEHUA
121 Onwitel Pezepdopna u 1utanerapHas Monenb aroma.
. Mogens aroma bopa
122 Hcnyckanue u morniouieHue cBeta aroMoMm. KBaHTHI.
12 ' JIuHeityaTbie CIeKTphI
12.3 PanuoaxktuBHOCTE. Anb(da, 6eTa- 1 raMMa-u3IyyeHHUs
124 Crtpoenne artomHoro sanpa. HykioHHas Mopenb
. aTOMHOTrO siApa. 30Tomnsl
12.5 PannoaktuBHble npeBpaiuenus. Ilepuon moaypacnana




ATOMHBIX AICP

SAnepHbie peakuu. 3aKOHbI COXPAHEHHMS 3aps0BOrO U

12.6
MacCcOBOI'0 YHCET
12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU
18 Peakuuu cunrtesa u aenenus anaep. MICTOUHUKY 3HEPIUM
) CouHiia 1 38311
129 Slnepnas osHepretuka. JlelicTBUE  paIMOAKTHBHBIX
' M3JTyYEHUI Ha )KUBbIE OPraHU3MbI
[IpakTuyeckue pabOTHI:
HalnroneHne CIUIONMIHBIX W JIMHEWYATBIX CIHEKTPOB
U3ITyUYEHUS.
12.10
HccnenoBaHue TPEKOB: HW3MEpPEHUE IHEPIHMM YaCTHIIbI
10 TOPMO3HOMY Iy TH (110 poTorpadusm).
W3mepenue paguoakTuBHOro hoxa
®usnueckue SABJIEHWS B IPUPOJE: E€CTECTBEHHBIN
pPaAOaKTUBHBIN don, KOCMUYECKHE JIy4H,
12.11 palMOaKTUBHOE M3JIyYEHUE MPUPOJHBIX MHUHEPAJIOB,
JICUCTBUE PANMOAKTUBHBIX U3JIYYEHU Ha OpraHu3M
4eJI0BEKa
1912 Texauueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHJIUBUYaJIbHBIN JO03UMETp, Kamepa Bunbcona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUS

Kon
NpoBepsieMoro
TpeOOBaHMSI

IIpoBepsiemble TpeOOBaHMS K NMPeAMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHSI OCBOEHMSI OCHOBHOM 00pa3oBaTebHOI
NMPOrpaMMbl OCHOBHOT0 0011ero oopasoBanusi Ha ocHoBe PI'OC

[lonumanue poau  (GU3MKM B HAaydyHOM  KapTUHE  MHUDA;
c(OpMHPOBAHHOCTH 0A30BBIX MPEACTABIECHUI O 3aKOHOMEPHOM CBSI3U
U TI03HABA€MOCTH SBJICHUM IIPUPOJBI, O PpOJU DSKCIEPUMEHTA B
¢usuke, o cucremooOpasyromeil poaud (GU3MKM B Pa3BUTHUH
€CTeCTBEHHbIX HAyK, TEXHUKM M TEXHOJIIOTUH, 00 SBOJIOLUHU
(u3NyecKux 3HAHUN W UX POJIM B IIEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTHMHE MHUpA, O BKJIAJEC POCCUHCKUX U 3apyOCKHBIX YUEHBIX-
(U3NKOB B pa3BUTHE HAYKH, OOBSICHEHHE IPOIECCOB OKPYIKAIOIIETO

MHUpa, pasBUTUC TCXHUKHU U TEXHOJIOTHI

3HaHUs O BUAAX MaTepuu (BEIIECTBO M IOJE), O IBM)KEHUU Kak
croco0e CyI1ecTBOBaHUSI MaTEPUH, 00 aTOMHO-MOJIEKYJISIPHON TEOpUH
CTPOCHHSI BELIECTBA, O (PM3MYECKOH CYIIHOCTH SIBICHUH HPUPOJIBI
(MexaHI/I‘-IeCKI/IX, TCIIJIOBBIX, JJICKTPOMArouMTHLIX U KBaHTOBLIX);
YMCHUEC pa3indyaTh ABJICHHUA 10 OITMCAHHUIO UX XapaKTCPHBIX CBOWCTB U
Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3MUECKOE SBICHUE;
yYMEHHUE PACTO3HABAThH MPOSIBICHUE U3YYCHHBIX (PU3HUECKUX SBICHHI
B OKpY)XalOIlleM MHUpE, BBIIENsAsS HX CYIIECTBEHHBIE CBOMCTBa

(mpu3HaKM)

BnaneHHe OCHOBAaMH MOHSITHIHOI'O amnrmnapara " CHUMBOJIMYECKOTO
A3bIKa (1)I/I3I/IKI/I MU HCIIOJIB30BAHHE HX IS PCIICHUA YIICGHBIX 3aJa4,
YMCHHUEC XapaKTCpU30BaATb CBOMCTBaA TCII, (bI/ISI/I‘-IGCKI/Ie SABJICHUA H

MPOIIECCHI, UCTIONTB3YS QyHAAMEHTAIBHBIC U AMITUPUICCKUEC 3aKOHBI

VYMenune onuceBaTh HN3YYCHHBIC CBOMCTBA TENI U (1)I/I3I/I‘ICCKI/IC SABJICHUA,

HCIIOJIb3YyA (I)I/IBI/I‘-IGCKI/IC BCJIIMYMHBI

Brnagenne ocHOBaMM METOJOB HAY4YHOTO T[O3HAHUSA C YYETOM
coOroIeHns paBWJI OE30MAaCHOTO TpyJa: HaOMIOACHUE (PU3HUECKUX
SIBJICHUM:

YMEHHE CAMOCTOSATEIbHO COOMpATh HKCIEPUMEHTAIbHYIO YCTAHOBKY




U3 JIaHHOTO Habopa 00OpyJOBaHUS IO MHCTPYKLUH, ONUCBIBATH XOJ
OTIBITA U 3alUCHIBATh €0 PE3yJIbTaThl, ((OPMYIHPOBATH BHIBOIbI;
MIPOBEJIEHUE NPSIMbIX M KOCBEHHBIX U3MEPEHUN (PU3NYECKUX BEJINYMH:
yYMEHUE IUJIaHUPOBAaTh M3MEpPEHMs, CaMOCTOATEIILHO CcOOUpaTh
JKCIEPUMEHTAIBHYI0O  YCTAHOBKY II0 MHCTPYKLUH, BBIYUCIIATH
3HAYEHUE BEIMYMHBI M AHAJIU3UPOBATH IIOJyYECHHBIE PE3YJIbTAaThl C
y4€TOM 3aJaHHOM MTOTPELIHOCTH PE3yJIbTaTOB U3MEPEHUN;
MIPOBEACHUE  HECJIOXKHBIX  JKCIEPUMEHTAIBHBIX  HMCCIIEI0BAaHUN;
CaMOCTOSITENIbHO ~ COOMpPaTh HKCHEPUMEHTAIbHYI0 YCTaHOBKY U
IPOBOJUTH  MCCIEIOBAHHE 110  HMHCTPYKLMUHU,  IPEICTaBIATH
HOJY4YEeHHbIE 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BHUJAE TaOIUL U
rpaduKOB, yUUTHIBATh MOTPEIIHOCTH, JIENIaTh BHIBOJIBI IO PE3yJIbTaTaM

HUCCiICa10BaHUs

[lormmaHnue  XapakKTepHBIX  CBOMCTB  (DM3MYECKUX  MOJCICH
(MaTtepuasnbHas TOYKa, aOCOJTIOTHO TBEPAOE TENO, MOAEIU CTPOCHHS
rasoB, JKHJIKOCTEH M TBEPABIX TeJ, IUIAHETapHas MOJENb aToMma,
HYKJIOHHAsi MOJI€Jb aTOMHOIO siipa) U yYMEHHUE NPUMEHSITh HX IJId

00BSACHEHUS PU3NYECKUX ITPOLIECCOB

YMenue oOBACHATH (pU3MUECKHE MPOIECCHl U CBOMCTBA TN, B TOM
Yucle W B KOHTEKCTE CHUTyallM MNPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBIATH IPUUNHHO-CJIEICTBEHHBIE CBA3U U
CTPOUTH OOBSICHEHHE C OMOPOM Ha M3yUYEHHBbIE CBOMCTBA (PU3NUECKUX

SIBIICHUH, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH

YMeHue pematrb pacu€rHele 3aiaud (Ha 0a3ze 2 — 3 ypaBHEHHI),
WCIOJNIb3Ysl 3aKOHBI W (OpPMyJbl, CBS3bIBAaIOIIME  (PU3UUYECKHE
BEJIMYUHBI, B YAaCTHOCTH, 3allMCHIBATh KpaTKOE YCJIOBHE 3aJayH,
BBISIBJISITH HEJOCTAIOLIME JaHHbIE, BBHIOMpPATh 3aKOHBI U (OPMYIIBI,
HEOOXOUMbIE IS €€ pelIeHHs], UCIIOIb30BaTh CIPABOYHbIC JAaHHEIE,
IMPOBOIHTH paC‘léTBI U OHOCHHUBATL PCATUCTUYHOCTL ITOJYUYCHHOTO
3HaueHUs (PU3MUECKON BETUYMHBI; YMEHHE OINpPEAesATh Pa3MEpPHOCTh

($u3nUecKoil BeTUUNHBI, OJTYYEHHON NPU PELICHUH 3a/1a41

YMeHHne XapakTepu30BaTh TMPUHLMUIBI JCUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIIe OBITOBBIX HPUOOPOB, U MPOMBIILICHHBIX
TEXHOJIOTHUECKHUX MPOIECCOB MO MX OMUCAHUIO, UCIIOIb3Ysl 3HAHUS O

cBOMcTBaxX (U3NYECKUX SBJIEHUNH M HE0oOXoauMble (hU3HUECKUe




3aKOHOMECPHOCTHU

10

YMeHue UuCHoib30BaTh 3HAaHUS O (U3HYECKMX SBICHUAX B
MOBCETHEBHON KM3HM s oOecrieueHHss O€30MaCHOCTH NP
oOpamieHuu ¢ OBITOBBIMM ~ IpHOOpaMH M TEXHHUYECKHUMH
YCTPOMCTBAMH, COXPAHEHUS 3JI0pOBbsI U  COONIONEHHUS HOPM
9KOJIOTMYECKOTO TIOBEJIEHUS B OKpYXKalIleld cpeae; MNOHUMaHUE
HEOOXOIMMOCTH MPUMEHEHMs JOCTHXKEHMH (PU3MKU U TEXHOJIOTUH

JUISL palMOHAIIBHOTO TIPUPOJIOIIOIB30BaHUSA

11

OnbIT mTOMCKA, TMpeoOpa3oBaHHMA M MPEACTABICHHUS HWHPOPMALUU
(bu3MYECKOTO CONEpKaHUs C MCIOJNb30BAHUEM HH(POPMAIIOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUI; YMEHHUE OLIEHUBATh JOCTOBEPHOCTh
MOJy4eHHOW WH(OpMAlMM Ha OCHOBE WMEIOIIMUXCA 3HAHUA |
JOTIOJIHUTENBHBIX ~ MCTOYHHUKOB;  YMEHHE  MCIIOJIb30BaTh  IIpU
BBIMIOJIHEHUM YYEOHBIX 3aJaHU Hay4YHO-IOMYJISIPHYIO JIUTEpaTypy
(hU3MYECKOTO CO/AepKaHUs, CIPABOYHBIE MaTepHajbl, PECYpChl CETH
Wnrtepner; BrnageHue 0a30BBIMM  HaBBIKAMHM  NpeoOpa3oBaHUs
nH(pOpMallMd W3 OJHOW 3HAKOBOM CHUCTEMBI B JPYIyl; YMEHHUE
co3/laBaTh COOCTBEHHBbIE NHCbMEHHBIE U YCTHBIE COOOIIEHHs Ha

OCHOBC I/IH(l)OpMaIII/II/I U3 HECKOJBKUX UCTOYHHUKOB




INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, ITIPOBEPAEMbIX HA OI'D
11O ®U3UKE

Kon

IIpoBepsieMbIi 3J1€MEHT COACPKAHUSA

MEXAHUWYECKUE ABJIEHUA

1.1

MexaHndeckoe JABUIKCHUC. MaTepI/IaHBHaﬂ TOYKa. Cucrema OTCuUéTa.

OTHOCHUTENBHOCTh JABUXKCHUA

PaBHOMepHOE 1 HepaBHOMepHOe JBHKeHUE. CpenHss ckopocTb. PopMyina Uit

1.2 BBIYHMCIICHHSI CpETHEH CKOPOCTH: V = S/t
PaBHOMepHOE MpsMONMHENHHOE IBU)KEHUE. 3aBUCUMOCTb KOOPJIWHATHI TENa OT
BPEMEHH B CITyyae paBHOMEPHOTO MPSIMOJIMHEHHOTO JIBHKEHUSI:
A iyt
13 x(f)=x,+vt
I'padbuky 3aBHCHUMOCTH OT BPEMEHU [HJs MPOCKIMH CKOPOCTH, MPOCKIIUU
MepeMeneHUs,, TYTH, KOOPJIWHATHI TPH PABHOMEPHOM NPSIMOJIHHEHHOM
JBUKCHUH
3aBUCHMOCTh KOOpJIMHATBI Tela OT BPEMEHH B CIy4yae pPaBHOYCKOPEHHOTO
MPSIMOJTMHEHHOTO JIBMYKCHUS
2
Sy =vg, =+ = 3
DopMyInbl UIS TPOSKIUU TEPEMEIIECHUS, TPOCKIUU CKOPOCTH H IPOCKITUN
YCKOpPEHUs IPU PAaBHOYCKOPEHHOM MPSMOJIUHEHHOM JIBYKECHUU:
1.4 s () =y, -t+a S
. b - HMx ) H
U.TU) =Up T, 1,
a. (1) =canst,
vy, — Uy, =2a.s,
['padkn 3aBHCHMOCTH OT BPEMEHH I TPOCKIUU YCKOPEHHS, TMPOCKIIUU
CKOPOCTH, TPOEKIMU TMepEeMEeIIeHUs], KOOPAWHATHl TMPU PaBHOYCKOPEHHOM
MPSIMOJTMHEHHOM JIBHXKCHUN
CBoOoanoe manenue. GopMyJibl, ONMUCHIBAIOIINE CBOOOAHOE IMAJIEHUE TeJa TIO0
15 BEepPTHKANIN (JBW)KEHUE TeJa BHMU3 WM BBEPX OTHOCUTEIBHO TMOBEPXHOCTH

3emin). I'padukn 3aBUCHMOCTH OT BPEMEHH JUISI TPOEKIUH YCKOPEHHS,

MNPOCKIMKU CKOPOCTH M KOOpAWHATHI IIpHU CBO60I[HOM nmaacHun TCjaa TII0




BEPTHUKAIH

CKOpOCTh PaBHOMEPHOTO JIBIDKCHHS Tella IO OKpYKHOCTH. Hampasnenue
CKOPOCTH.
®opmyna sl BBIYUCICHHUS CKOPOCTH YEPE3 PAANYC OKPYKHOCTH U TEPUOJ,
oOparieHus:

2R

T

L[eHTpOCTpeMI/ITeJIBHOG YCKOpCHHUC. HaHpaBHCHI/IC HEHTPOCTPEMUTCIILHOT'O

ycKopeHus. @opmyJia 7151 BBIYUCICHUS YCKOPEHUS:

1.6
2
T v
"R
dopmyna, CBSI3bIBAIONIAS IEPUOJ] M YACTOTY OOpaICHHUS:
v = !
1
Macca. [TnotHocTs BemecTBa. @opmMyria Al BBIYMCICHUS TNIOTHOCTH:
_m
1.7 V
1.8 Cuiia — BekTopHas ¢puzudeckas BennuuHa. CIoKeHne CHil
1.9 Asnenne unepuuu. [lepBriit 3akoH HeroToHa
Bropoii 3akon HerotoHa:
F=m-d
1.10
CoHarpaBiIe€HHOCTh BEKTOpA YCKOPEHHUSI TeJla U BEKTOpa CUJIbL, ACHCTBYIOLIEH Ha
TEJI0
Bzaumopeiictue Ten. Tpernit 3akoH HeroToHa:
1.11 FE—}lz_Fi—Q
12 TpeHue nMokosi U TpeHUEe CKONbXeHMs. PopMyia AJisl BBIYUCICHUS MOIYJISI CUJIBI

TPEHUA CKOJIbKCHUS:




1.13

Hedpopmanus Tena. Yopyrue U Heynpyrue jnedopmManuu. 3akOH yHOpyroi

nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCCMI/IpHOC TATOTEHHE. 3aKOH BCCMUPHOTI'O TATOTCHUSA:

My -4
F=. '—_\—
'L
Cuia TsbKecTd. Y CKOpeHHe CBOOOTHOTO TaACHHUS.
dopmyna ajst BEIYUCICHUS CUJIBI TSHKECTH BOIM3H moBepxHoCcTH 3emnn: F = mg.
JiBmxenue rianet Bokpyr Coinnua. [lepBas kocMuueckasi CKOpPOCTb.

HeBecomocTs 1 neperpys3ku

1.15

Hmnynbsc Tena — BeKTopHas pu3ndeckasi BeIUYMHA.
pP=mo

Nmnynbe cuctemsl Ten. M3menenne uMiyibca. IMIynbe CUiibl

1.16

3akoH COXpaHCHHA UMITYJIbCA OJIA SaMKHYTOﬁ CUCTCMBI TCJI:
D=0+, Uy, =const

PeaxkTuBHOE NBUKEHUE

1.17

Mexanunueckas pabora. @opmyna A BBIYUCICHUS paOOThI CUJTBI:

A=Fscosc

Mexaandeckas MOIITHOCTB:

1.18

Kunetnueckas u NMOTCHIUAJIbHAS SHCPIUs. dDOpMyna JJIA BBIYUCIICHUA

KUHETUYECKON IHEPIUU:

2
L
B

TeopeMa 0 KHHETHUYECKOH OHCPI'UH. d)opMyna JUISI BBIYUCIICHUS TTOTECHIIHAIBHOM




OHEPIuM TC€jia, IIOAHATOIO

Haxa 3eMIIEH:

E _ =meh
P o=

Mexanuueckas OHCPIUs:

E=E; +E p

1.19 3aKOH COXpaHEHUs] MEXaHU4YeCKoi sHeprun. @opmyJia Jjisl 3aKOHA COXPaHEHUS
MEXaHUYECKOM SHEPrUU B OTCYTCTBUE CUJI TpEHUA: £ = const.
[IpeBpaiieHue MEXaHMYECKON SHEPTUU ITPU HAJTMYUU CHIIBI TPEHUS.
[IpocThie MeXaHU3MBI. «30J0TOE MPABUIIO» MEXAHUKH.
Prruar. Momenr cuisl: M - Fl.
VYcioBue paBHOBECHS phlyara:

ol MAM+.=0
[MoxBwxHBIN 1 HenoABWXKHBIHM 010ku. KI1/I mpocThIXx MeXaHH3MOB,
= Aﬂm-asm

‘{EIIHF[EEE.&H
JaBienue TBEpIOTO TEIA.
®opmya 1151 BBIYUCICHHS 1aBJICHUsI TBEPIOTO Tena:
_F
pP= 5
. JlaBieHue ra3a. ATMOcepHOE TaBleHUE.
' I'mapocratuyeckoe JaBlIeHUE BHYTPH KUJIKOCTH.

®opmya a5l BBIYUCICHUS 1aBJICHUS BHYTPU KUIKOCTH:
P=pgh+Py,

1.22 3akoH [lackans. 'uapaBnuueckuii npecc
3akoH Apxumena. QPopMmyna i ONpPEAEICHUS BBITAJKUBAIOLIEH CHJIBI,
JICHCTBYIOILEH Ha TENO, NOTPYKEHHOE B KUIKOCTD WM ras:

1.23

F_:'-_I:ﬁ. = ng

Ycnopue maBanus Tena. IlmaBanue CYZI0B 1 BO3AYXOILTaBaAHUEC




1.24

Mexanuveckue KojaeOaHus. AMIUIMTYyJa, IEPUOA M dYacToTa KoJeOaHwMil.

®dopmyia, CBI3BIBAIOIIAS YACTOTY U NEPUO KOJIeOaHUI:

1.25

Marematuueckuii ¥ MNPy KUHHBIM MasTHUKUA. [IpeBpamieHue 5SHeEpruu Impu

KOJIEOATEIFHOM JIBUKCHUH

1.26

3aryxatomue konebanus. BerHyxennbie konebanus. Pezonanc

1.27

MexaHndecKrue BOJIHEI. HpOI[OJ'IBHI)IC N TIOIIEPECUYHBIC BOJIHEI. I[J'II/IHa BOJIHBI U

CKOPOCTB paClpoOCTPAHCHUSA BOJIHBI:

h=v-T

1.28

3Byk. ['poMKkocTs U BbicoTa 3Byka. OTpakeHHE 3BYKOBOW BOJHBI Ha TpaHUIE

nByX cpen. MH(ppa3Byk u ynbTpa3ByK

1.29

Ipakxmuueckue pabomwl

N3MmepeHne cpelHe IUIOTHOCTH BEIIECTBA; apXUMEIOBOW CHJIIBI; KECTKOCTH
OPY>XUHBL, KOA(P(UIMEHTAa TPEHUS CKOJIbKEHUsS; pabOThl CHIIBI TPEHHS, CHIIBI
YOPYTOCTH; CpeHEH CKOPOCTH IBMKEHHsI OpycKa MO HAKJIOHHOM IIOCKOCTH;
yCKOpeHHs Opycka NpU JBM)KEHHUM 0 HAKIOHHOM IUIOCKOCTH; 4YacTOThl H
nepuosia KoJie0aHWH MaTeMaTH4YeCKOTO MAsTHHKA, YacTOThl M  IEPHOAA
KOJIEOAHUH NPYKUHHOTO MasiTHUKA; MOMEHTa CHJIBbl, AEHCTBYIOIIEr0 Ha phlyar;
paboTBl CWJIBI YHPYrOCTHM NpU NOABEME Ipy3a C MOMOIIBIO HENOABHKHOIO
0Js10Ka; pabOTHI CUJIBI YIIPYTOCTH IPU NOABEME Ipy3a C MOMOUIBIO MTOJABUKHOIO
O10Ka.

HccnenoBanue 3aBUCMMOCTH apXMMEIOBOW CHUJIBI OT 00BbEMa MOrpyKEHHOMN
YaCTH TeJla U OT INIOTHOCTHU >KUIKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUJIbI
OT Macchl Teja; CUIIbl TPEHUSI CKOJIBKEHUS OT CUJIbl HOPMaJIbHOTO JaBJIEHUS U OT
pojia MOBEPXHOCTH; CWJIbI YIPYTrOCTH, BO3HUKAIOLIEH B NMpPYXHHE, OT CTENEHU
negopManuu MpyKUHBI, YCKOPEHUs1 OpycKa OT yIiia HAaKJIOHA HAIPaBIISIOLICH;
nepuoaa (4acToThbl) KoieOaHUM HUTSHOTO MasTHHKA OT JJIMHBI HUTH; NEepHoaa
KOJICOAaHUH MPYKMHHOTO MAasATHUKA OT MAacChl Tpy3a U KECTKOCTH NPY>KUHBI;
UCCJIEIOBAaHUE HE3aBHUCHUMOCTH IE€pHOJa KOJIEOaHUM HUTSHOTO MAasTHHUKA OT

Macchl rpy3a. [IpoBepka ycinoBus paBHOBECHS phlyara

1.30

Qusuueckue s6NeHUs 6 nNpupode: TPUMEPHl IBIKEHUS C Pa3IMYHbIMU
CKOPOCTSIMH B JKHUBOW M HEKMBOW MPUPOJIE, NEHCTBUE CWIIBI TPEHUS B IPUPOJIE U

TCXHUKC, TMNPWJIHWBbBI W OTJMBBI, JABM)XXCHHUC IIJIAHCT ComHeuHOM CHUCTCMBI,




PCAKTHUBHOC JABUKCHHC JXUBBIX OPraHU3MOB, pbldaru B TCJIC YCJIOBCKA, BIUAHUC
aTMOC(I)CpHOFO JIaBJICHUS Ha >KHUBOU OpraHu3M, IIJIaBaHUC pLI6, BOCIIpHUATHUC

3BYKOB KMBOTHBIMH, 3EMJICTPACCHUC, ceficMHU4YecKue BOJIHBI, IYHaMH, 3XO

1.31

Texnuueckue ycmpoticmea: CIHIOMETp, AATYUKH TIOJOXKCHUS, PACCTOSHUS |
YCKOpPEHUs, NWHAMOMETp, TMOAIIMITHUKYA, PAaKeThl, pblYar, MOJABWKHBIA U
HETIOJIBYKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTh, MPOCTBIC MEXAaHHU3MBI B OBITY,
cooOIIaroIuecs: CoCcyAbl, YCTPOMCTBO BOAOIMPOBOAA, THAPABIUYECKHI mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,

HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEIIIOBBIE ABJIEHWA
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJIAPHO-KMHETUYECKOM  TEOpUU  CTPOCHUS
2.1 BemiecTBa. Mojienu TBEPIOTO, JKUAKOTO M Ta3000pa3HOr0 COCTOSTHHIM BEIIECTBA.
Kpucrannmueckue u amopgHsble Tena
57 JBmxkenne dvactun BemiecTBa. CBs3b  CKOPOCTH  JBWKCHMSI YacTHI[ C
' Temrneparypoil. bBpoyHoBckoe nBmxenue, Tuddy3us
23 CMauuBaHue U KalWIISPHBIE SIBICHUS
24 TemnioBoe paciiupeHHe U CKaThue
2.5 TemioBoe paBHOBECHE
26 Buytpennss snHeprus. PabGora u Teruionepenadya Kak CrnocoObl M3MEHEHHS
' BHYTPEHHEHN 3HEpPrun
2.7 Buael Teronepenaun: TEMIONPOBOAHOCTD, KOHBEKLUS, U3ITyUCHHUE
Harpesanne wu oxnaxnenue t1en. KommdecTBo  TEuoThl. Y jaenbHas
TEIUIOEMKOCTb:
2.8 : \
O=cmlt, 1)
3aKOH COXpAHEHHWs] 3HEPIMHM B TEIUIOBBIX MpOIECCaX. YpaBHEHHE TEIUIOBOTO
OanaHca:
2.9
Q1 _Qg +..=0
Hcnapenne u xonaeHcanus. V3meHeHue BHYTPEHHEH SHEPIMM B IIPOLECCE
510 UCnapeHuss W KoHAeHcauuu. Kunenwe >KMAKOCTH. VYaenpHas —TEIuioTa
. napoobpazoBanusi: L = O/m
2.11 BrnaxnocTs BO3ayXa




2.12

[InaBnenne wu Kpucrajumsauusa. VI3MeHeHHMe BHYTPEHHEHW DHEpPruM IIpH

IJIABJICHUU U KpHUCTAJIJIM3allN. YI[CJ'IBHEUI TCIJIOTA ITJIaBJICHUA:

,_9

s
m

2.13

BHyTpeHHss 3Heprus cropaHus TOIUIMBA. Y I€JIbHAs TEILIOTa CTOPAHMS TOILINBA:

q=0/m

2.14

[Tpuntumnel paboTs! TermaoBbix Apurarenei. KI1J[ TermmoBoro apurarens

2.15

Ipaxmuyeckue pabomuol

W3mepenne yaenbHOM TEMIOEMKOCTH METaUIMYECKOro LMIMHAPA; KOJINYEeCTBa
TEIUIOTh, MOJYYEHHOTO BOJOW KOMHATHOW TeMmepaTrypbl (UKCUPOBAHHOM
Macchl, B KOTOPYIO OIyIIEH HAarpeTblii IWIMHIP; KOJUYECTBA TEIUIOTHI,
OTJJaHHOTO HarpeThiM LMIUHAPOM, MOCJE OMYCKaHUS €ro B BOJY KOMHATHOM
TEMIIEPATYpPbl; OTHOCUTEIBHOM BJIAXKHOCTH BO3AYyXa; YAEIbHOW TEIUIOTHI
iaBjieHuss Jnpga. MccienoBaHume W3MEHEHHs TeMIeEpaTypbl BOABI  IPU
pa3IMYHBIX YCJIOBHUAX; SIBICHUS TEIJIOOOMEHAa MpPU CMEIIUBAHUU XOJOIHOU U

ropsiueit BOJbI; Mpoliecca UCIapeHust

2.16

Duszuueckue s6l1eHUS 8 npupO()e: MOBEPXHOCTHOC HATSKCHUC W KAIIHUIIISAPHBIC
SABJICHUSA B IPHUPOAC, KPUCTAJUIbBI B IPUPOAC, U3IIYUCHHUEC COJ'IHI_[a, 3aMCpP3aHUC

BOJIOEMOB, MOpCKHE OpHU3bl; 00pa3oBaHUE POCHI, TyMaHa, MHEsl, CHera

2.17

Texnuueckue ycmpoticmea: KalvuuIApbl, IPUMEPBI UCIIOJIBb30BaHUS KPUCTAIJIOB,
’KUJKOCTHBI TEPMOMETp, JaTYUK TEMIIEPATyphl, TEPMOC, CUCTEMa OTOIJICHHUS
JIOMOB, TMTPOMETPBI, IICUXPOMETP, MapoBas TypOuHa, ABUraTellb BHYTPEHHETO

CropaHus

OJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1

OnekTpusanus Teil. J[Ba Buja 3IeKTpUYeCcKuX 3apsi0B

3.2

B3aunmoneiictBue 3apskeHHbIX Tell. 3akoH Kyiona

33

3aKoH COXpPaHCHHA SJICKTPHUICCKOI'O 3apsaa

3.4

SHeKTpI/I‘IeCKOC ITIOJIC. HaHp}I)KéHHOCTB SJICKTPUYICCKOTO  TI0JIA. HpI/IHLII/IH

CYNEPIIO3UINH JIEKTPUUECKHUX TOJIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenu »snextpuueckux 3apsaoB. JlecTBUE 3JIEKTPUYECKOTO TMOJSL Ha

QJICKTPHUUYCCKUC 3apAAbI. HpOBOI[HI/IKI/I H JUBJICKTPUKHU




[TocTossHHBIN AEKTpUYECKUM TOK. JecTBUS 3neKkTprudeckoro Toka. Cuia Toka.

Hanpsxenue.
3.6 I=qt,U=A4/4
DNEKTPUYECKOE CONTPOTUBIICHUE. Y ACIBHOE IJIEKTPHUECKOE COIIPOTUBIICHHE:
3.7 R =pl/S
13 3akon OMa aJis yyacTka aiekrpudeckoit nenu: I = U/R
ITocnenoBarenpbHOE COEIMHEHHUE TPOBOIHUKOB!
TT—T7T T RP—
I :I*}a '[r —'[rl _'[r'j-. R _R]. —R?
3.9 [TapamrenpHOE COEIMHEHNE TPOBOIHUKOB PABHOTO CONPOTHUBIICHUS:
R
U=U,I=1+1;R=—.
-7 B 2
CMmelianHble COETMHEHUS IPOBOIHUKOB
3.10 PaboTa u MmotHOCTH 5ekTpuueckoro Toka. 4 = Ult, P = Ul
3akoH [[xoyins — Jlenna:
3.11 2
. O=I"-R-t
312 Onelr Opcrena. MarHuTHOe IoJie NMPSMOTO IPOBOAHMKA C TOKOM. JImHumM
MarHMTHOM MHIyKIIUU
313 MaruutHoe 1OJI€ IOCTOSIHHOTO MArHuTa. B3aumMomelcTBHE IOCTOSHHBIX
MarHuToB
3.14 JleficTBME€ MarHUTHOTO IT0JIS HA IPOBOJAHUK C TOKOM
3.15 Oneitel @apanes. SIBneHue 3nekTpoMarHuTHON MHAYKUKU. [IpaBuio Jlenna
Ipakmuueckue pabomwi
W3mepenre  3JIEKTPUYECKOTO  CONPOTHUBIEHUS  PE3UCTOpPAa;  MOUIHOCTH
316 AIIEKTPUUYECKOT0 TOKA; Pa0OTHI ANEKTPHUECKOTO TOKA.

HccrnegoBanne 3aBHUCUMOCTH  CHJIBI TOKad, BO3HHUKAKOIICIO B IMPOBOJHHUKE
(pGSI/ICTOpBI, HaMHO‘IKa), OT HAIIPsKCHHA Ha KOHIAX IIPOBOJHHUKA; 3aBUCHUMOCTHU

CONNPOTUBJICHHUA OT JJIMHBI MMPOBOJHUKA, IJIOMAAN €TO0 MOICPCUYHOTO CCUCHHUA U




YACJIBHOT'O COIIPOTUBJICHHA.
HpOBepKa npaBujia Ui 3JICKTPUUYCCKOTO HAIIPAKCHHUA ITIPH MOCICAOBATCIBHOM
COCAMHCHWHN IIPOBOAHUKOB, IIpaBuWJia IJId CHJIBI JJICKTPUUYCCKOIO TOKa IIpHU

napaujiCJibHOM COCIMHCHHUU IIPOBOAHNKOB (pGSI/ICTOPBI u naMnqua)

Qusuueckue s6N1eHUs 6 npupooe: SIEKTPUUECKUE SBJICHUS B arMmocdepe,

3.17 AJIIEKTPUYECTBO KUBBIX OPraHM3MOB, MAarHUTHOE T0JIE€ 3eMJIH, APEi( MOJIOCOB,
POJIb MATHUTHOTO TIOJIS JISI )KU3HU Ha 3eMJie, MOJIAPHOE CUSHUE
Texnuueckue ycmpoticmea: 3JIEKTPOCKOI, aMIepMeTp, BOJIBTMETpP, pPeocTar,
CUETYMK  DJIGKTPUYCCKOW  DHEPTrUH,  DJIEKTPOOCBETUTEIBHBIE  MPUOOPHI,
3.18 HarpeBaTeJIbHBIC AIEKTPOTPUOOPHI (mpumepsr), AJICKTPUICCKHE
NPEIOXPAHUTENN, dJCKTPOMArHUT, OJIIEKTPOJBUTATENIb MOCTOSHHOTO TOKa,
TeHEePaTOp MOCTOSIHHOTO TOKa
3.19 OneKkTpoMarHuTHele BOJHEIL. [1Ikana 351eKTpOMarHuTHEIX BOJIH
3.20 JlydeBast mozenb cBera. [IpsimonHeiHOE paclipoCTpaHEHHUE CBETa
3.21 3akoH oTpaxeHus cBerta. [lmockoe 3epkaio
3.22 [Ipenomnenue cBera. 3aKOH IPEIOMIIEHUS CBETA
3.23 Hucnepcus ceera
324 Jlunza. Xoxa nyueit B nuH3e. GOKYyCHOE paccTOsIHUE JMH3bL. OnTHYECKas cuia
' muH3el: D = 1/F
3.25 ['na3 kak ontuyeckas cucrema. OnTudeckue mpudopsI
IIpakxmuueckue pabomol
N3mepenne onTUYeCKOil CUIIBI cOOMparoIield TUH3bI, (POKYCHOTO PacCTOSHUS
coOuparo1iei JIMH3bI (10 CBOMCTBY paBEHCTBA pa3MEpPOB MPEAMETa U N300paxKeHHUs,
326 KOT'Jla IPeIMET PacIoJio’KeH B ABOMHOM (oKyce), MoKa3aTess MpeIoMIICHHs CTEeKIa.
. HccrnenoBanne cBOMCTBa HM300paKeHUs, TMOJIYYEHHOTO C  IOMOIIBIO
coOuparomiel JTUH3bI; U3MEHEHUS! (POKYCHOTO PACCTOSHHUS ABYX CIIOKEHHBIX JIMH3;
3aBUCHMOCTH YTIJIa TPEIOMJICHHS CBETOBOTO Jy4ya OT yrjiia MajgeHUs Ha TPaHUIIC
«BO3/yX — CTEKJIO»
397 Qusuueckue sasnenusi 6 npupode: 3arMmenHusi Comnuna u JlyHbl, 1Beta Te,
. onTHYECKUe sBJICHHS B aTMocdepe (11BeT HeOa, pedpakiius, paayra, MHPaxK)
398 Texnuyeckue ycmpoticmea: O4YKH, TIEPHCKOI, QoToanmapar, ONTHYECKUE
' CBETOBOJIBI
4 KBAHTOBBIE ABJIEHUA
4.1

PagnoaktuBHOCTh. Anb(da-, Oeta-, ramma-uznydyenus. Peakiuu anbda-u Oera-




pacmaja

4.2 OmnbiTel Pe3epdopa mo paccesanio anbda-vyactuil. [ImanerapHas Moaenb atoma

4.3 CocTtaB aroMHOTrO0 sifjpa. M30Tomnsl

4.4 [lepuon nomypacnaja aTOMHBIX siA€p

4.5 SnepHble peakuuu. 3aKOHBI COXPAHEHMSI 3apPS0BOTO U MAaCCOBOTO YMCET
Qusuueckue A6leHUs 6 nNpupode: €CTECTBEHHBIM pPaJUOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIyYd, PAJUOAKTHBHOEC W3IyYCHHE NPUPOJHBIX MHUHEPAJIOB,
JIEMCTBUE PAJUOAKTUBHBIX M3IyUYEHUI HA OPraHU3M 4YeJIOBEKa

47 Texnuueckue ycmpoticmea: CHEKTPOCKON, MHANBUAYAJIBHBIA JO3UMETpP, KaMmepa

BI/IJ'II)COHa, AACpHad SOHECPreTuka




YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YAEHUKA

METOAUYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET
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