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MHNOSACHUTEJIBHAS 3AIINCKA

[IporpaMmma 1o ¢u3MKe Ha YpPOBHE OCHOBHOrO 0OIIEro oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TOJIOKEHUH W TpeOOBaHHWI K pe3ylbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTeNIbHOM HpPOrpaMMbl, IpPEACTAaBICHHBIX B
dI'OC 000, a Takxe ¢ yu€toM deaepaibHOi padbodeil mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanusi yaeoHoro npeamera «Dusmkay.

[IporpaMmma 1o ¢u3KKe Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHHS
COCTaBJICHa Ha OCHOBE TOJIOKEHUH W TpPeOOBaHHWI K pe3ylbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOTpaMMBbl, MPEICTABICHHBIX B
dI'OC 000, a Takxe ¢ yueToMm deaepaabHON pabouel MporpaMMbl BOCTUTAHUS U
KOHIEMIIMHU MpenoiaBanusi yueOHoro npeamera « ODuznkay.

Conmepkanue mporpaMmbl MO (PU3MKE HampaBieHO Ha (HopMHpOBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYaroIIMXCsl M OPraHU3alUi0 H3y4YeHUs
¢u3nKu Ha AESITETbHOCTHOM OCHOBE. B mporpamMme mo (u3uKe y4UTHIBAIOTCS
BO3MOXKHOCTH YydeOHOro mpeamera B peamusanuu tpedboBanuit ®I'OC OO0
IUTAHUPYEMBIM JTUMYHOCTHBIM U METANpPEeIMETHBIM pe3ysibTaTaM OOyUeHHUs, a TAKXKe
MEXIPEIMETHBIE CBA3H E€CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB HAa YpPOBHE
OCHOBHOT'O 00111ero 00pa3oBaHusl.

[Tporpamma mo pusmMKe ycTaHaBIMBAET pacmlpeaesieHue yaeOHOro MaTepurania
1o rojaMm oOydeHus (1o Kjiaccam), mpejaracT IpUMEpPHYIO MOCIIEI0BATEILHOCTD
U3YyUEHUsl TEM, OCHOBAHHYIO Ha JIOTHMKE Pa3BUTHS NPEIMETHOrO COACpPXKaHUS U
y4eTe BO3PaCTHBIX OCOOEHHOCTEN 00y4arommxcs.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOJUYECKOU
MOMOIIM YYUTENIO B CO3JaHIH paboveil mporpaMMbl IO y4eOHOMY MPEAMETY.

dwusuka SBIAETCS CUCTEMOOOPA3yIONIUM /ISl €CTECTBEHHOHAYYHBIX YUeOHBIX
IPEeIMETOB, TOCKOJbKY (PU3MUECKHE 3aKOHBI JIeKAaT B OCHOBE IIPOLIECCOB U
SBICHUH, W3y4yaeMbIX XHUMHEH, OWOJorMei, acTpoHOMHUEH U  (PU3HUUIECKON
reorpaduel, BHOCHUT BKJaJ B €CTECTBEHHOHAayuYHYI0 KapTHHY MHpa,
npenocTaBisieT HauOonee SCHbIE OOpa3lbl NPUMEHEHUS HAaydHOTO METofa
MO3HAHUS, TO €CTh CIIOCO0a MOYy4EHHUS TOCTOBEPHBIX 3HAHUN O MUDE.

OpnHa W3 TIaBHBIX 3a/1a4d (PU3NYECKOrOo OOpa3oBaHUS B CTPYKType OOIIETO
o0pa3oBaHusl COCTOUT B (OPMUPOBAHUM €CTECTBEHHOHAYYHOU TI'PAMOTHOCTH U
MHTEpeca K HayKe y 00yJaroniuxcsl.

N3yuenne ¢usmkn ©Ha 0a30BOM ypOBHE TMpENINONiaracT OBJAJCHUE
CIICAYIOIIUMU KOMIIETEHTHOCTSAMHM, XapaKTEPU3YIOUIUMHU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSCHSTH SIBJICHUSI,

e OIICHWBATH M TOHUMATh 0COOEHHOCTH HAYYHOTO HCCIICIOBAHMS,



HHTCPHIPCTUPOBATE HAHHBIC M MCIIOJIb30BATb HAYYHBIC JOKA3aTCIIbCTBA
I IIOJTYYCHHA BBEIBOIOB.

enn wusyueHus (QU3MKM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
OMpe/ie]ICHbl B KOHIIEMIIMU TpenojaBaHusi ydyeOHoro mpeamera «Dusuka» B
oOpa3oBaTelbHBIX opranu3amusx Poccuiickort ®enepanuu, peanu3yrOIINX
OCHOBHBIE 00111€00pa30BaTEIbHBIC TPOTPAMMBI.

Henu uzydenus: Gpu3uku:

npuoOpeTeHre WHTepeca W CTPEMIJICHHS OOY4aroIIMXCS K HAYYHOMY
U3YYEHHUIO TPUPOIBI, PAa3BUTHE WX WHTEIUIEKTYAIBHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJIE MO3HAHUS M (POPMUPOBAHHE
UCCIIEIOBATEIHCKOTO OTHOIICHUS K OKPYKAFOIIUM SIBIICHUSIM;
GopMuUpOBaHHE HAyYHOTO MHUPOBO33PEHHS Kak pe3ysibTaTta H3y4eHUS
OCHOB CTPOCHUS MaTepHH U () yHJAMEHTAIBHBIX 3aKOHOB (DH3UKH;
dbopMHpOBaHUE TMPEICTABICHUA O PO (U3UKU IS Pa3BUTHS JIPYTrUX
€CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJIOTHUI;

pa3BUTHE  TPEACTAaBICHMM O  BO3MOXHBIX  cdepax  Oynymiei
npoQecCHOHANBHON NIeSTENbHOCTH, CBSI3aHHOM ¢ (DU3MKOM, MOATOTOBKA K
JanpHeeMy 00y4eHUIO B 3TOM HAIIPABIICHHH.

JlocTHKeHHME 3THX Ielield MporpaMMbl MO0 (U3MKE Ha YPOBHE OCHOBHOI'O
o01ero oopazoBaHus 0OECIICUMBACTCS PEIICHUEM CIEAYIONINUX 3a/1ay:

npuoOpeTeHne 3HaHUW O JUCKPETHOM CTPOCHHMHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, DJJEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX
SIBIICHUSX;

MpuoOpeTeHne YMEHUM OIMUCHIBATh U OOBSICHATH (PU3MUYECKUE SIBICHUS C
MCIOJIb30BAaHUEM TIOJTYUYCHHBIX 3HAHU;

OCBOCHHE METOJIOB pEHIEHUs MPOCTEMINMX pacCYETHBIX 3aJad C
UCIO0JIb30BaHUEM buznuecKnx MOJIENEeH, TBOPYECKUX u
MPaKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUUN HaAOJI01aTh MPUPOAHBIC SBJICHUS W BBIMOIHATH OIBITHI,
nabopaTopHbie  pabOTBI W DKCICPUMEHTAIBHBIC HCCICAOBAHUS C
UCIIOJIb30BAaHUEM U3MEPUTEIbHBIX TPUOOPOB;

OCBOCHUE MPHUEMOB paboThl ¢ mHpOpMaluen GU3NIECKOro CoACpKaHUs,
BKJIIOYasi MHPOPMAILIMIO O COBPEMEHHBIX JOCTHXKEHUAX (DU3UKH, aHAIU3 U
KPUTUYECKOE OlIEHUBaHUE NHGOPMAIINH;

3HAKOMCTBO cO chepaMu MpoPeCcCUOHATLHON AESTENHbHOCTH, CBI3aHHBIMU
C GU3MKOW, W COBPEMEHHBIMU TEXHOJOTHSIMHU, OCHOBAaHHBIMH Ha
JIOCTUKEHUSIX (PU3NUECKON HAYKHU.



OO6111ee 4KCiIo YacoB, PEKOMEHAOBAHHBIX ISl U3ydeHus (U3UKUA Ha 0a30BOM
ypoBHe, — 238 yacoB: B 7 kjlacce — 68 yacoB (2 4aca B HeJen0), B 8§ Kiacce — 68
yacoB (2 waca B Hegemo), B 9 kimacce — 102 wyaca (3 waca B HeHeIIo).

[Ipennaraemslii B mporpamMmMe no (U3MKE MepedyeHb JadopaTOpHBIX padOT U
OTIBITOB SIBJISIETCSI PEKOMEHIATENbHBIM, YUUTENb JENaeT BHIOOp MPHU MPOBEACHUU
7a00paTopHBIX pabOT M OMBITOB C YYETOM HWHJMBHAYAJIbHBIX OCOOCHHOCTEH
O0yJaromxcs, CIUCKa SKCIEPUMEHTATBHBIX 3aJaHui, MpeasiaraeMbIX B paMKax
OCHOBHOT'O FOCY/IapCTBEHHOI'0 3K3aMeHa 10 (pU3UKE.



COJAEPKXAHUE OBYYEHUA

7 KIIACC
Pu3uka U e€ poJib B IO3HAHUU OKPYKAKOIIEr0 MUpPa.

®u3nka — Hayka o mnpupone. SABneHus npuponbl. PU3NUYECKHE SBICHUS:
MEXaHNYECKHUE, TEMJIOBBIC, AJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckre BenuuuHbl. M3Mmepenue Quinueckux BennuuH. Dusmyeckue
npubopsl. [lorpemHocTs n3MepeHnii MexxayHapo/iHas CUCTEMA €IMHMII.

Kak (¢u3uka wu JApyrue ecTecTBEHHble HAyKd M3y4daloT IPUPOLY.
EctecTBeHHOHAY4YHBI METOJ MO3HAHMS: HAOIOJCHHE, MOCTAaHOBKA HAyYHOIO
BOMNPOCA, BBIJBU)KEHUE TUIIOTE3, SKCIEPUMEHT I0 MPOBEPKE TUIOTE3, OOBSICHEHUE
Habmoaemoro sipneHus. Onucanue GU3NIECKUX sIBICHUN C TOMOIIBI0 MOJIETICH

Hemoncmpayuu.

1. MexaHuyeckue, TEIUIOBBIE, DJJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIE

SIBJICHUSL.
2. Dusnyeckue NpuOOPHI U Mpoleaypa NPSMbIX U3MEPEHHUIN aHATIOTOBBIM U
U(POBBIM TPUOOPOM.

Jlabopamopuuvie pabomul u onvimol.

1. OmnpeneneHue UEHbI AEICHUS IIKaJIbl K3MEPUTEIBHOI0 TprOopa.

2. HM3mepeHune pacCTOSHUN.

3. M3mepenue 00bEMa )KUAKOCTH U TBEPIOTO TeA.

4. OmnpeneneHue pa3MepoB MAJIbIX Tell.

5. M3mepenue Ttemmeparypsl NpU MOMOIIM >KUAKOCTHOIO TEPMOMETpA H

JlaTYMKa TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHUs MO MPOBEPKE TMIOTE3bI: NAJbHOCTH IMOJNETA
HIapuKa, MYIEHHOTr0 TOPU30HTAIBHO, TeM OOJbIlle, YeM OOJIbIIe BhICOTA
ITyCKa.

IlepBoHauanbHBIE CBEACHHUS O CTPOCHHUH BeLIECTBA.

CrpoeHue BemiecTBa: aTOMbl W MOJEKYNIbl, HX pasmepbl. OnbIThl,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEUIECTBA.

JIBmxenue wuactul BemecTBa. CBS3b CKOPOCTH JIBMXKEHHMSI YACTHI[ C
Temrieparypoil. bpoyHoBckoe nBmxkenue, nuddysus. BzaumoneiicTBue yacTuil
BEILECTBA: IPUTSKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHHSI BEIIECTBA: CTPOEHUE Ta30B, KUIAKOCTEW W TBEPIBIX
(KpUCTAIUIMYECKHUX) Tell. B3auMOCBA3b MEX]y CBOWCTBAMU BEILECTB B pa3HBIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHOMOJEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmoneHne OpOyHOBCKOTO JABHKEHHUSL.

2. Habmonenue nuddysum.



3. HaGmopenune  sBieHUM,  OOBACHAIONIUXCS  MPUTSHKEHUEM WU
OTTAJIKUBAHHEM YaCTHIl BEILIECTBA.

Jlabopamopmuuvie pabomul u onvimol.

1. OueHka JuaMeTrpa aroMa METOAOM psloB (C  UCIOJb30BaHHUEM

dotorpadwuii).

2. OnbITHI IO HAOIIOICHUIO TETJIOBOTO PACIIIMPEHUS Ta30B.

3. OnbITHI IO OOHAPYKEHUIO ACHCTBUS CHII MOJIEKYIISIPHOTO MPUTSKEHUS.

JIBH:KeHMEe U B3AUMOJECTBHE TeJl.
Mexannueckoe JBUKEHHE. PaBHOMEpHOE M HEPABHOMEPHOE JIBHXKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MpH HEPABHOMEPHOM JABWMKeHHMU. PacueTr nytu u
BPEMEHHU JIBUKEHUA.
SBnenne uHepuMU. 3aKOH WHEpUMU. B3anmmoneicTBue Ten Kak MpUYMHA
U3MEHEHUSI CKOPOCTH JBWXEHHsS Tell. Macca Kak Mepa HWHEPTHOCTH Telna.
[InotHOCTh BemecTBa. CBSI3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYNI B €IMHULIEC
o0beMa BELIECTBA.
Cuila Kak XapakTepuCTUKa B3auMoAeucTBHs Tenl. Cuila ympyrocTd M 3aKOH
I'yka. 3MepeHne cuiibl ¢ MOMOIIBIO AUHAMOMETpa. SIBJICeHHE TATOTEHUS U CUia
TsokecTH. CHila TSKECTH Ha Apyrux miaHerax. Bec tena. HesecomocTs. CroxeHue
CWJI, HANPABJIEHHBIX IO OJHOM IpsMoM. PaBHonenctByromas cwi. Cuiia TpeHUs.
TpeHue CKOIbXKEHUS U TPeHHE MOKOosl. TpeHne B MpUpoJIe U TEXHUKE.
Hemoncmpayuu.
1. HaGnroneHue MexaHW4ecKOro JBUXKEHUS Tela.
2. M3MepeHne CKkOpoCTH NPSIMOJIMHEWUHOTO JIBUKECHUSL.
3. HaOmroneHue siBjeHUS HHEPIUU.
4. HaGmionenne u3MeHeHUs: CKOPOCTH ITPH B3aMMOICHCTBUM TEL.
5. CpaBHEHHE Macc MO B3aUMOJICUCTBUIO TE.
6. CnoyxeHue CUII, HallpaBJIEHHBIX 10 OJTHOM MPSIMOIA.
Jlabopamopmuwvie pabomul u onvimol.
1. OmnpeneneHue CKOPOCTU PABHOMEPHOIO JBUKEHUS (IIapUKa B )KUJKOCTH,
MOJIEJU AJIEKTPUUYECKOr0 aBTOMOOUIISL U TaK Jajiee).

2. OmpeneneHue CpeAHE CKOPOCTU CKOJBKEHHsI OpyCcKa WM IIapuKa IO
HAKJIOHHOM THJIOCKOCTH.
OnpeneneHue NI0THOCTU TBEPAOTO TENA.

4. OmbITHI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsikeHus (medopmanuu)
MPYKUHBI OT TPUIIOKEHHON CHUJIBI.

5. ONBITBL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIbI TPEHUSI CKOJIbXKEHHUS OT
BECa TeJla U XapaKTepa CONMPUKACAIOUIUXCS TOBEPXHOCTEN.

JlaBJjieHre TBEPABIX TeJI, sKUAKOCTEH U ra3oB.



Hanenune. CriocoObl yMEHBIICHUSI U YBEeJMYEHUs AaBieHus. JlaBneHue rasa.
3aBUCUMOCTh JIaBJICHUS Tra3a OT oObeMa, TemrepaTyphl. Ilepemaua naBieHUs
TBEPJBIMU TEJIAMH, XHUJIKOCTAMU M razamu. 3akoH Ilackans. IlneBmarnueckue
MalIuHbl. 3aBUCUMOCTb JIaBJICHUSI KUJAKOCTH OT TIIyOWHBL ['HapocTrarnyeckuii
napajaokc. CooOmaroniuecs cocyanl. [ 'uipaBnnyeckue MEXaHUu3Mbl.

Atmocdepa 3emnn u armochepHoe nasiieHue. lIpuyuHbI CylecTBOBaHUS
BO3AymHON o0omouku 3emiu. Onwir Toppuuermmu. M3mepenue atmocdepHOro
JaBJieHUs. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHUS OT BBICOTHI HaJ YPOBHEM MODS.
[Tpubops! 11t 3MEpeHus: aTMOoCc(PEPHOTO JABICHHUS.

JlelicTBre KUIKOCTU U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankusaromnias
(apxumenoBa) cuia. 3akoH Apxumena. [1naBanue ten. Bo3nyxoriaBanue.

Hemoncmpayuu.
3aBUCHMOCTb JIABJICHUS T'a3a OT TEMIIEPATYPHI.

Ilepenaua naBieHus )KUIKOCTHIO U Ta30M.
CooOmraronmpecs: Cocy/bl.

I'mnpaBnyecknii mpecc.

[IposiBnenue aeicTBus aTMOCHEPHOTO JaBICHUS.

AN o

3aBUCUMOCTH BBITAJIKUBAIONICH CHJIBI OT 00BbEMA MOrPYKEHHON YacTH
TeJa U TJIOTHOCTHU YKUJIKOCTH.

N

PaBeHCTBO BBITAIKMBAIOIIEN CUJIbI BECY BBITECHEHHOW KHUJIKOCTH.

8. YCIIOBHE IUIaBaHMS TEJl: IUIABAHUE WM MOTPYKEHHUE TEJ B 3aBUCUMOCTH
OT COOTHOIIIEHUS MJIOTHOCTEMN TeJa U )KUIKOCTH.

Jlabopamopuuvie pabomul u onvimol.

1. HccnemoBanue 3aBUCHMOCTH Beca Tella B BOJIE OT 00bEMa MOTpyKEHHON B
AKUJIKOCTh YaCTH Tea.

2. OmpenenieHHe  BBITAIKUBAIOIIEH  CWJbL, JICUCTBYIOLIEH Ha  TeO,
MOTPYKEHHOE B AKUJKOCTbD.

3. IIpoBepka HE3aBUCHMOCTH BBITAJIKMBAIOLIEW CUJIbL, TEUCTBYIOLIEH HA TEJIO
B JKMJKOCTH, OT MacChl TeJa.

4. OmbITBI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIIKUBAIOMICH  CHUJIBI,
JNEeUCTBYIOIICH Ha TeNOo B JKUJAKOCTH, OT OOBEéMa NOrpyXKEHHOH B
JKUJIKOCTh YaCTH T€JIa U OT IUNIOTHOCTH >KUJKOCTH.

5. KonctpyupoBanue apeomerpa WIM KOHCTPYHMPOBaHUE JIOAKH U
OnpeaeseHue €€ rpy30MnoIbEMHOCTH.

Pa6ora u MOIIHOCTB. JDHEpIrUsl.

Mexannudeckasi pabora. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HaKJIOHHAs IUIOCKOCTh. [IpaBumiio

paBHOBecHusi pbluara. lIpumeHeHue TmpaBujiia paBHOBECHS pbluara K OJIOKY.



«3onoToe mpaBwio» MexaHukH. KoadduuueHnt noneznoro aeicTBust (nanee —
KII) npocteix Mexanu3moB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHUKE.
Mexanuueckass »Heprus. KuHeTudeckas W INOTCHUMAIbHAS SHEPIHUs.
[IpeBpamenne 0IHOrO BU/IA MEXaHUYECKON DHEPTUU B IPYro. 3aKOH COXpPaHEHUs
DHEPIUU B MEXAHUKE.
Hemoncmpayuu.
1. IIpumepsl MpOCTHIX MEXaHU3MOB.
Jlabopamopmuuvie pabomul u onvimol.
1. Omnpenenenue paboThl CUJIBI TPEHUS MPU PABHOMEPHOM JIBUKEHUU Tena
10 TOPU30HTAIILHOW ITOBEPXHOCTH.
HccnenoBanue ycaoBUi paBHOBECHS pbluara.
N3mepenne KITJI HaKTIOHHOM MJIOCKOCTH.
4. H3ydeHne 3aKkOHA COXPAHEHUS MEXaHUYECKON JHEPTUH.
8 KVIACC

TeruioBble sIBJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOpUHU CTPOCHUS
BellecTBa. Macca W pa3Mepbl aTOMOB M MOJEKYJ. ONBITHI, MOATBEPXKAAOLINE
OCHOBHBIE TOJIOKEHHS MOJIEKYJISIPHOKUHETHYECKOW TEOPUH.

Mopnenu TBEPIOTO, KUAKOTO M Ta3000pa3HOrO0 COCTOSHUM BEIECTBA.
Kpucranmmueckue u amopdusie Tena. OObICHEHHE CBOWCTB ra3oB, KUJIKOCTEH H
TBEPIBIX TEJI HAa OCHOBE TOJOKEHUWA MOJICKYISIPHO-KUHETUUECKON TEOPHH.
CmauuBaHMe M KanWUISIPHBIE sIBJIEHUS. TeIIoBOe paclIMpeHe U CKaTHE.

Temneparypa. CBsA3b TeMIEPATypbl CO CKOPOCTHIO TEIJIOBOTO JIBUKCHUS
yactull. BHyTtpeHnHsisi sHeprus. CrnocoObl HM3MEHEHHSI BHYTPEHHEW OSHEpPruu:
TeIuIonepeaada u COBEPIICHUE paboTHI. Bunpl TEIUIONEPEIAuH:
TEIJIONPOBOAHOCTh, KOHBEKIIUS, U3IyYCHHE.

KonudectBo TemmoTel. YaenbHas TEMIOEMKOCTh BEIIECTBA. 1eMIo0OMeH U
TEIJIOBOE paBHOBECHME. YpaBHEHUE TemioBoro Oamanca. IlnaBnenue wu
OTBEPJICBAHMWE KPHUCTAUIMYECKUX BEHIECTB. YIEJbHAs TEIUIOTA IUIABJICHUA.
[TapooOpaszoBanue u konaeHcauus. Mcnapenue. Kunenue. YnenbHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpaTyphl KWUIIEHHS OT aTMOC(EpPHOTO
JIaBJICHUSL.

BrnaxHocTs BO3ayXa.

DHeprus TOIUINBA. Y I€JIbHAS TETUIOTA CTOPAHUSL.

[Tpuniuner pabotel TeruioBbix aurareneid KIIJ[ TemmoBoro asuraress.
TennoBble ABUTATENH U 3AIIUTA OKPYKAOIIEH CPEABI.

3aKOH COXPAHEHUS U MPEBPAIEHUS SHEPTUU B TETUIOBBIX MPOILECCAX.

Hemoncmpayuu.

1. HaGmroneHnue GpoyHOBCKOTO JABHYKEHHUSI.



Hab6monenue nuddysun.

Habronenvre sBJeHUI CMauynBaHMS U KalTWJUIIPHBIX SBJICHUH.
Halmoenme TemioBoro pacmpeHus Te.

W3MeHeHne naBieHUs raza Mpu U3MEHEHUM 00bEMa M HArpeBaHUU WU

vk W

OXJIQXKJICHUH.

[TpaBuna uamMepeHus TeMnepaTypabl.

Bunbl Temonepenaum.

OxJaxk1eHre PU COBEPILICHUH PaOOTHI.

HarpeBanwue npu coBepiiieHHH padOThl BHCITHUMH CHJIAMH.
10. CpaBHEHUE TEMJIOEMKOCTEN Pa3INUHBIX BEIIECTB.

11. HaOmrogenue kumneHusl.

12. HaGmroieHue mocTosHCTBa TEMITEPATYPhI ITPH IJIABJICHUH.
13. Moenu TeIIOBEIX IBUTATEIICH.

w K N o

Jlabopamopmuuvie pabomul u onvimol.

1. OnbIThI IO OOHAPYKEHUIO IEHCTBUS CUI MOJIEKYJIIPHOTO IPUTSKEHMS.

2. OmnbIThI IO BBIPAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOW COJIM MJIM caxapa.

3. OnpIThl 10 HAOMIOAEHUIO TEIUIOBOTO PACUIMPEHHUS Ta30B, KUJIKOCTEH U

TBEPABIX TEJL

4. OrmpeneneHue 1aBIeHUs BO3/lyXa B OaJIJIOHE IIITPUIIA.

OnpITHl, IEMOHCTPUPYIOIINE 3aBUCUMOCTh JABJICHHS BO31yXa OT €ro
00bEMa U HarpeBaHUs WM OXJIAXKICHHUSL.

6. IIpoBepka rumnoresbl JIMHEHHON 3aBUCUMOCTH JUIUHBI CTOJONKA YKUIAKOCTH

B TEPMOMETPUUECKON TPYOKE OT TEMIIEPATypHl.
7. HaOmonenue w3MeHEHUS BHYTPEHHEH OSHEpPruu Tejla B pe3ysbTare
TeruIonepeaady U padoThl BHEIIHUX CHUIIL.

8. HccnenoBanue siBJeHMs TEINIOOOMEHA MPU CMEIIMBAHUU XOJOIHOM U

ropsituyeu BOJBbI.

9. OmpezneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOIO  BOMOM  IIpH

TEIIO0OMEHE C HarpeThIM METAJUIMYECKUM IIUIUHIPOM.

10. OnpeieneHye yAeIbHON TEINIOEMKOCTH BEIECTBA.

11. MccneroBaHue nporecca NCIapeHusl.

12. OnpenieneHrie OTHOCUTENBHON BIAXKHOCTH BO3AYXa.

13. OnpeneneHue yaeabHON TEIUIOTHI IJIABJICHUS JIbA.

JIEKTPUYeCKHEe H MATHUTHBIE SIBJICHUS.

Onextpuzauusa Ted. JIBa poaa 3JeKTpUYECKUX 3apsaoB. B3aumoneinicTBue
3apsOKeHHBIX  Tesl.  3akoH KynoHa (3aBUCHMMOCTH  CHJIBI  B3aUMOJICUCTBUS
3apSHKEHHBIX TEJ OT BEJMYUHBI 3apsAJI0B U PACCTOSHUS MEXKy TEJIAMU).

Onektpuueckoe mone. Hanmpspk€HHOCTH dnekTpudeckoro motis. [IpuHumn
CYNEpHO3ULIUU JEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).



Hocurenu snekTpuyeckux 3apsjoB. DJIEMEHTAPHBIA IJICKTPUUECKUN 3apsil.
Ctpoenne aroma. IIpoBOAHMKM W JUDJCKTPUKU. 3aKOH  COXPAHEHUS
BJIEKTPUYECKOTO 3apsia.

DJIEKTPUUYECKUM TOK. YCJIOBUA CYIIECTBOBaHUS AJICKTPUUYECKOTO TOKa.
HcTrouynnku mOCTOSHHOrO TOKa. JIeWCTBHS SIEKTPUUECKOTO TOKa (TEIJIOBOE,
XUMUYECKOE, MAarHUTHOE). DJIEKTPUUECKUHN TOK B JKUJIKOCTSIX U raszax.

Onektpuueckass uenb. Cuna  Toka.  DJNEKTPUYECKOE  HANpPsKEHUE.
ConpoTuBieHUE MPOBOJHMKA. Y IEIbHOE CONMPOTUBIIECHUE BellecTBa. 3akoH Oma
s ydactka uenu. llocnenoBarenbHOe W MapajlielibHOE — COCIUHEHUE
IIPOBOTHUKOB.

PaGota u MOIIHOCTH SJEKTpUUECKOTO ToOKa. 3akoH Jkoymsa—JIeHna.
DNeKTpUYECKre 1eNU U TMOTPEOUTENN IEKTPUUIECKON dHepruu B ObITy. KopoTkoe
3aMbIKaHHE.

IlocTossHHbIE  MarHuThl.  B3aumojencTBUE  NOCTOSHHBIX ~ MarHUTOB.
MaruutHOE mojie. MarHuTHOE MoJie 3€MIIM M €T0 3HAYCHUE IJIS KU3HH Ha 3eMIic.
OneiT  Opcrena. MarHuTtHoe 1oje  dJeKTpudeckoro Toka. IIpumeneHue
3JIEKTPOMArHUTOB B TEXHUKE. [[eliCTBHE MArHUTHOTO MOJII HA TPOBOJHHUK C TOKOM.
DJIEKTPOABUTATENIb TOCTOSIHHOTO ToOKa. Mcmosib30BaHUE BJEKTPOJABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Dapajnes. SABneHue 3neKTpoMarHuTHON MHAyKIuu. [IpaBumo Jlenna.
DIIEKTpOreHepaTop. CriocoOb1 MOJTYYEHUS ANEKTPUUYECKON SHEPIUM.
DJIEKTPOCTAHIIMU Ha BO30OHOBJISIEMbIX HCTOYHUKAX SHEPIUU.

Hemoncmpayuu.

DJIeKTpu3anus TeJ.
JIBa poja 3JIEeKTPUYECKUX 3aPs/I0B ¥ B3aUMOJICUCTBUE 3apSIKEHHBIX TEII.
Y CTpOUCTBO U IEUCTBUE JIEKTPOCKOIIA.
DJIEKTpOCTaTUYECKAsT UHIYKITUAL.
3aKOH COXpaHEHUS IEKTPUUECKUX 3apsI0B.
[TpOBOHUKH U TUAJIEKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUN JIEKTPAYECKOTO MOJIS.
M CcTOYHUKH ITOCTOSIHHOTO TOKA.
JlerncTBUS DJIEKTPUUECKOTO TOKA.

. DNEKTPUYECKUAMN TOK B KUIKOCTH.

. 'a30BbIH pa3psia.

. IBmepeHue cuibl TOKa aMIepMETPOM.

. I3mepeHue 3JIeKTpUYeCKOro HanpsiKEHUS BOJIbTMETPOM.
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. Peocrar 1 MarasuH COIPOTUBIICHUM.
. BzauMopeiicTBre MOCTOSHHBIX MarHUTOB.
. MoaenupoBaHrEe HEBO3MOKHOCTH Pa3JICJICHUS MOJIFOCOB MAarHUTa.

=
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17.
18.
19.
20.
21.
22.
23.
24,

25,

MoenupoBaHie MarHUTHBIX MOJICH MOCTOSHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoOe noJie ToKa. IJIEKTPOMArHHUT.

JlerncTBrEe MarHUTHOTO MOJISI HA IIPOBOJHUK C TOKOM.

DJIEKTPOABUTATENB TOCTOSHHOTO TOKA.

HccnenoBanue sIBICHUS 3JICKTPOMArHUTHON WHIYKIUU.

OnbiTel Dapajes.

3aBUCUMOCTh HAIIPaBJICHUS MHAYKIMOHHOIO TOKa OT YCIOBUH €ro
BO3HUKHOBCHUS.

DJIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopmuwvie pabomut u onvimol.

1.

o v k~w

10.
11.

12.

13.

14.

15.

16.

OnpITel 1O HAONIONEHUIO JJIEKTpU3alMK Tel WHAYKUMEH H TpU
CONPUKOCHOBEHHH.

HccnenoBanue JEWCTBHUS DIIEKTPUUECKOTO IIOJII HA MPOBOJHUKUA H
JDIEKTPUKH.

COopka u mpoBepka padboThI AJIEKTPUUECKOM 11EMTH MOCTOSTHHOT O TOKA.
W3mepenune u peryJimpoBaHue CHIIBI TOKA.

N3Mmepenue u peryampoBaHue HAPsHKEHU.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, MAYLIETO YE€pe3 PE3UCTOp, OT
CONIPOTHUBIICHHS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OneITsl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD AJIEKTPUYECKOT O
CONPOTHUBIICHHS] TPOBOJHUKA OT €ro [JIMHBI, IUIOIAAU ITONEPEYHOrO
CEUYEHUS U MaTepHaIa.

IIpoBepka mpaBuia CIOXKEHHUS HANPSHKEHUM TPU  MOCIEA0BATEIBHOM
COEIMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia [Js CHJIBI TOKa MpPU MNapaJUIEILHOM COECIMHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AIEKTPUUECKOT0 TOKA, UAYILETO Yepe3 PE3UCTOP.
OnpeneneHrue MOIIHOCTH — 3JIEKTPUYECKOTO TOKA, BBIAEISIEMONW Ha
pe3ucTope.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, HIYLIETO YEPE3 JIAMIIOYKY, OT
HaIIpSDKEHUS HA HEW.

Onpenenenne KIIJI nHarpeBarens.

HccnenoBanue MarHUTHOIO B3aMMOJEHUCTBHSL ITIOCTOSIHHBIX MAarHUTOB.
N3yyeHne MarHuTHOrO TMOJA  TOCTOSSHHBIX ~ MAarHUTOB MPH  UX
O0BEAMHEHUU U PA3/ICICHUY.

HccnenoBanne AENCTBUS SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17. ONBITBI, JIEMOHCTPUPYIOIIWE 3aBUCUMOCTh CHJIBI  B3aUMOJICUCTBUSA
KaTylIKA C TOKOM KM MAarHuTa OT CHJIbI TOKa W HAIlpaBJICHUs TOKAa B
KaTyIIIKE.

18. M3yueHune 1elCTBUSI MArHUTHOTO TOJIS HA IIPOBOJHUK C TOKOM.

19. KoHCTpynpoBaHue u u3ydyeHue padoThl 3JIEKTPOIBUTATEIs.

20. U3mepenne KII/I anexTpoaBurarenbHON yCTaHOBKH.

21. OnbpITBI TIO HUCCIAEAOBAHUIO SIBJICHUSA HJICKTPOMArHUTHON WHIYKIUU:
WCCIICIOBAHNE W3MEHEHUW 3HAYEHUS W HANpPaBJICHUS HHIYKIIMOHHOTO
TOKA.

9 KUIACC

Mexanuyeckue siBJIeHH.

Mexannueckoe nBwkeHue. MarepuanpHas Touka. (Cucrema OTCU€ra.
OTHOCHUTENILHOCTh MEXaHWYECKOI'0 JBHUKEHHsA. PaBHOMEpHOE MNPSIMOIMHEIHOE
nerxenue. HepaBHomepHOe npsMonnHeiiHOe nBrkeHUe. CpeaHsas U MIHOBEHHAS
CKOPOCTb TeJa P HEPABHOMEPHOM JIBUYKEHUU.

VYckopenne. PaBHOycKkOpeHHOE MpsMOJIMHEWHOE JBHKeHHe. (CBOOOIHOE
nageHue. OnsITel 'anues.

PaBHOMepHOE ABMKEHME MO OKpyx)HOocTU. Ilepuon m yacrora oOpamieHus.
JluHerHas u yriioBasi CKOpOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBeiit 3akoH Hprorona. Bropoint 3akon Herotona. Tpernii 3akoH HeroToHa.
[IpyHUMND cynepno3suumy Cul.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: Cujia TPeHUS CKOJbKEHUS, CUJla
TPEHMSI TIOKOSI, IPYTHE BUIbI TPEHUS.

Cwia TSKeCTH W 3aKOH BCEMHPHOIO TATOTCHHUS. YCKOpPEHHE CBOOOIHOTO
nageHus. JlBwxenue ma”er Bokpyr Cosnma. IlepBas xocmuueckas CKOPOCTB.
HesecoMocTs 1 nieperpysku.

PaBHoBecue MarepuaibHOM TOUKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOrO TENA C 3aKPEIUIEHHOM OChIO BpalieHus. MoMeHT cuibl. LlenTp TsxecTu.

Nmnynee Tena. M3mMeHeHne umiynbca. UMIynbe cuiibl. 3aKOH COXPaHEHHS
UMITyJIbCa. PEakTUBHOE IBM)KECHMUE.

Mexanuueckass pabora M MOLIHOCTb. PaboTa cui TSXKECTH, YHOPYrocTH,
TpeHus. Csi3b dHepruu u padotsl. [loTeHnnanbHast SHEprus Telna, MOJAHATOrO HaJl
IMOBEPXHOCTBIO 3eMJn. [loTeHIManbHas sHeEprust cxxaTou NpyxuHbl. KnHeTnueckas
sHeprus. TeopeMa O KMHETUYECKOW DHEPrUHM. 3aKOH COXPAHEHUs MEXaHUYECKOU
JHEPIUH.

Hemoncmpayuu.

1. HaGmrogeHne MexaHUYeCKOro JIBUYKEHUS Tejla OTHOCUTEIBHO pa3HbIX Tl

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

CpaBHeHUE INyTEH W TPAaeKTOPUM ABMKEHHUS OJHOTO W TOrO XK€ Teia
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCYETA.

N3MepeHne CKOpOCTH U yCKOPEHUS TPSIMOJIMHENHOTO IBH>KECHUSL.
HccrenoBanue Npru3HAKOB paBHOYCKOPEHHOTO JIBUYKEHUS.

HaOmronenue aBu>xeHus Tena 1o OKpyKHOCTH.

HaOmronenne MexaHn4yecKux sIBJICHUM, MPOUCXOIALINX B CUCTEME OTCUETA
«Tenexxka» 1pu €€ PpaBHOMEPHOM M  YCKOPEHHOM  JIBHJKEHUU
OTHOCHUTENIbHO KaOMHETa (PU3UKH.

3aBUCUMOCTh YCKOPEHHS T€jla OT MaccChl Tela W JIEWCTBYIOLIEH Ha HETO
CHJIBI.

HaOmronenme paBeHcTBa CUJT ITPH B3aMOICHCTBUHU TEJL.

M3MeHeHue Beca Tesna Npu YCKOPEHHOM JBUKEHUH.

Ilepenaua nmmynbca npu B3aUMOJIECHCTBUU TeJL.

[IpeoOpazoBanus SHEPrUyU MPU B3aUMOCHCTBUH TEN.

CoxpaHeHne UMITyJIbCa IIPU HEYIIPYTrOM B3aUMOJICUCTBHU.

CoxpaHeHue UMITyJIbca IPU a0COIIOTHO YIIPYroM B3aUMOAEHCTBUU.
HaOmronenmne peak THBHOTO IBUKEHMS.

CoxpaHeHHe MEXaHUUECKON SHEPruu MpH CBOOOIHOM IMaJICHUH.
CoxpaHeHre MEXaHUYECKOW SHEPIUH IIPH JBHUKEHUU TEJa O JCHCTBUEM

IIPY>KUHBL.

Jlabopamopuuvie pabomul u onvimol.

1.

KoHcTpynpoBanue Tpakra Ijii pa3roHa M JAJbHEHIIETO PaBHOMEPHOTO
JIBHKCHUS IIAPUKA WA TEIICHKKH.

OmnpeneneHue cpeaHel CKOPOCTH CKOJBXKEHUS OpyCKa WM JBHXKCHUS
LIapyKa 10 HaKJIOHHOM IIJIOCKOCTH.

OmnpeneneHue yCKOpPEHHS Tejda TPU PaBHOYCKOPEHHOM JBUKEHUU TI0
HAKJIOHHOW TTJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHH IPH PAaBHOYCKOPCHHOM
JBIDKEHUU 0€3 HadyalbHOU CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TP PAaBHOYCKOPCHHOM JBIDKEHUU O3
HAYaJIbHOW CKOPOCTH ITYTH OTHOCATCS KaK psJl HEYETHBIX YHCET, TO
COOTBETCTBYIOIINE MTPOMEKYTKHA BPEMECHH OMHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CHJIBI TPEHUSI CKOJIBKCHHS OT  CHIIBI
HOPMAJILHOTO JTaBJICHHUSI.

Omnpenenenne ko3¢ GUITMEHTa TPEHUS CKOJIbKECHHUS.

Omnpenenenue KECTKOCTH MPY>KUHBI.

OmnpenencHue pabOTHI CHUJIBI TPEHUS TIPH PAaBHOMEPHOM JIBIKCHHUH Teja
10 TOPHU30HTAILHON TTOBEPXHOCTH.



10. OnpenenieHue pabOThl  CUJIBI  YIPYTOCTH TMpPU  MOABEME Tpy3a ¢
UCIOJIb30BaHUEM HETIO/IBHKHOTO U MOJIBHKHOTO OJIOKOB.
11. 3ydeHue 3aKkoHa COXpaHEHUS SHEPTHUH.
Mexannveckue Koje0aHusi U BOJHBI.

KonebarensHoe asmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJEOAHUI: TIEpUO/,
4acToTa, aMIUINTyAa. MaremMaTH4ecKuil U NMpYKUHHBIM MasTHUKU. [IpeBpanieHne
SHEPrUH MPHU KOJIEOATETHHOM JBUKEHUU.

3atyxawmue  KojiebaHus.  BwIHykaeHHble — KoJsieOaHus.  Pe3onaHc.
Mexanuyeckue BoHBL. (CBoilcTBa MEXaHHWYECKHMX BOJIH. IIpojmosibHBIE U
nornepevyHsle BOJHBL. JInMHA BOJHBI M CKOPOCTh €€  pacnpoCTpPaHEHUS.
MexaHnuecKkue BOIHBI B TBEPAOM TeJIE, CEUCMUYECKHUE BOJIHBI.

3Byk. ['poMKkoCTh 3ByKa M BbicOoTa ToHa. OTpaxkeHue 3ByKa. MH(pa3Byk u
yJIbTPa3BYK.

Hemoncmpayuu.

1. HaGmonenne koneOaHUl TEN MO JACUCTBHEM CHJIBI TSKECTH M CHIIBI
YIPYTOCTH.

Habmronenue koieOanuii rpy3a Ha HUTH U Ha IPY>KHHE.
HaOmroneHme BbIHYX/IEHHBIX KOJIeOaHUN U pe30HaHCA.
Pacnipoctpanenue npooabHbIX M ONEPEYHBIX BOJIH (HA MOJENH).
HaOmroneHmne 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOTBHI.
AKyCTHYECKUI PE3OHAHC.
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Jlabopamopuwvie pabomul u onvimol.
1. OmpeneneHvie 4YacTOThl M MepHoJa KojieOaHMM MaTreMaTH4YEeCKOro
MasITHUKA.
2. OmpezeneHre 4acTOThI ¥ IEpUOJia KOJeOaHU MPY>KMHHOTO MAasITHUKA.
3. HccnenoBanue 3aBUCUMOCTH NepHOa KojeOaHul MOABEIICHHOT'0 K HUTH
rpy3a OT JIJIMHBI HUTH.
4. VccnepoBaHue 3aBUCUMOCTH NIEPUOA KOJIEOAaHUHN IPYKMHHOTO MasiTHUKA
OT MacChl Ipy3a.
5. IlpoBepka He3aBUCUMOCTU Tepuojia KoJieOaHul rpy3a, MOABEIIEHHOTO K
HUTH, OT MACCHI Tpy3a.
6. ONBITBL, JEMOHCTPUPYIOUIME  3aBUCUMOCTh  IepuoAa  KoJieOaHUM
MPYXUHHOTO MasiTHUKA OT MAccChl rpy3a U )KECTKOCTU MPY>KUHBI.
7. W3mepenue yckopeHusi CBOOOIHOTO MaICHMUSI.
DJIEKTPOMATHUTHOE MOJIE M 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMAarHuTHOE  MoJie.  OJJEKTpOMarHuTHble  BoiHbL.  (CBoOiiCTBa
aieKkTpoMarHuTHeIX BoiH. Illkanma »nexkrpomarHuTHbIX BOdH. Mcnoib3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSI3H.



DJleKTpoMarHuTHas rnpupoaa cBera. CKOpocTh cBeTa. BonHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu.

1. CBOICTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BomHOBBIE CBOICTBA CBETA.

Jlabopamopuuvie pabomul u onvimol.

1. M3yueHume CBOWMCTB 3JEKTPOMArHUTHBIX BOJIH C IMOMOIIBK0 MOOHMIIBHOTO

TenedoHa.
CBeTOBBIE€ SIBJICHHS.

JlyueBas MOJEJIb CBeTa. HUcrounuku CBeTA. [TpsimonuHeitHOE
pacnpoctpanenue csera. 3armenust ConHua u Jlynsl. Otpaxkenue cBera. [lmockoe
3epKajo. 3aKOH OTPaKEHUS CBETa.

IIpenomnenne cBera. 3akoH TmpejomiieHUsl cBera. [loiHOe BHYTpeHHee
OTpaK€HUE CBeTa. VICIOIb30BAaHME IIOJHOTO BHYTPEHHETO OTPAXKECHUS B
ONTHYECKHUX CBETOBOAX.

Jlunza. Xon gyueir B JsmH3e. OnrTuueckas cucrema ¢oToanmnapara,
MHUKpPOCKONA M Tejneckomna. ['7a3 kak onrtuyeckas cucreMa. bin3opykocTe u
JaTbHO30PKOCT.

Paznoxxenne Oemoro cBera B crekTp. OnbeiTel HetoTrona. Croxkenue
CIIEKTpaJIbHBIX 1IBETOB. J{Hcnepcus cBeTa.

Hemoncmpayuu.

[IpssMONMHENHOE pacCIPOCTPAHEHUE CBETA.

OTtpaxxeHue cBeTa.

[Tonyyenue n300pakeHU B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajiax.
IIpenomiieHue cBera.

OnTudeckuii CBETOBO/I.

Xop tydeit B coOuparolieit JuH3e.

X0z JIydeH B pacCEeUBAIOLIEH JIMH3E.

[Tonyyenue n3o0pakxeHU C MOMOIIBIO JIMH3.

[Tpunnumn neficTBus poToanmnapara, MUKPOCKOIIA U TEJIECKOTIA.
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10. Mogens rnasa.

11. Paznoxxenue 6enoro cBera B CEKTp.

12. [Tonyuenue 6enoro cBeTa Mpu CIOKEHUU CBETA Pa3HbIX 1IBETOB.

Jlabopamopuuvie pabomul u onvimol.

1. HccnenoBanne 3aBUCHUMOCTH YIJIa OTPa)KEHHUSI CBETOBOTO JIyda OT yIJja
MaJICHUS.

2. MBydyenue xapakTepUCTHK H300pakKeHUs MpeIMETa B TIIIOCKOM 3epKajie.

3. HccnenoBanue 3aBUCMMOCTH YTJIa MIPEJIOMIIEHUSI CBETOBOIO JIy4a OT yIJia
MaJIeHUs Ha TPAHUIIE «BO3IyX—CTEKIIO».



4. Tlomyuyenue u300pakxeHU ¢ MTOMOIIBIO COOMPAIOIIEH JTMH3BI.

Omnpenenenue GOKYCHOTO pacCTOSHUS M ONTHYECKOM CUIIbI COOMparoIien
JIMH3BI.

6. ONBITHI 1O PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITHl 1O BOCTIPUSTHIO 1IBETA MPEAMETOB MPH WX HAOIIOACHUU uYepe3
L[BETOBBIE (PUIIBTPHI.
KBanToBbI€ siBJICHUS.

Omnwitel Pesepdopna m mmanerapuas mojaenb atoma. Mogenb aroma bopa.
Hcnyckanue u norsoienue cBera aroMoM. KBanTel. JInHeuaTbie CieKTphbl.

PanunoaktuBHOCTE. Anb(da, Oeta- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HykioHHas Mogenb aromMHoro sapa. HM3zoromsl. PaguoakThBHBIE
npeBpaienus. [lepuon nomypacnana aTOMHBIX JED.

SAnepHble peakuuu. 3aKOHbI COXpPAaHEHUs 3apsiA0OBOrO M MAaCCOBOIO YHCEIL
DOHeprus cBsi3M aTOMHBIX sAnep. CBsA3b Macchl M dHepruu. Peakuuwu cuHTe3a U
nenenus sanep. Uctounuku sneprun ConHila v 3BE31.

SAnepnas sHepreTvka. JleWCTBUA paAMOAKTUBHBIX HM3JYYEHUN Ha KUBBIE
OpPTraHHU3MBI.

Hemoncmpayuu.

1. CHoekTpbl U3TYUYECHUS U MOTJIONIECHUSI.

2. CHexTpsl pa3JIuvyHbIX Ta30B.

3. CnekTp BoJopoAa.

4. Halmonenue TpekoB B kamepe Buinbcona.

5. Pabota cuéTurika HOHU3UPYIOITUX U3ITy4EHUN.

6. Perucrpaiius u3nydeHus: IpupOAHBIX MUHEPAJIOB U POJAYKTOB.

Jlabopamopmuwvie pabomul u onvimol.

1. HaOmroneHue CIUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyYEHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHUE SHEPIUH YACTHUIIBI IO TOPMO3HOMY

nytu (1o ¢otorpadusiam).

3. HM3mepenue pagnoakTUBHOTO QOHA.

IHoBTOPHUTEIBbHO-00001AO U MOAYJIb.

[ToBTOpUTENHHO-0000IIAIONUN MOIYJIb MPEAHA3HAYEH ISl CUCTEMATU3AINU
U 0000mIIeHHS  MPEAMETHOrO0  COJEpKaHWig M ONbITa  JIEITEIbHOCTH,
IPUOOPETEHHOTO TIPU U3YYEHUU BCEro Kypca (PU3MKH, a TaKkKe JJIs MOJATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY 3K3aME€HY MO (U3UKE IS OOydaroluxcs,
BBIOpABIIIUX 3TOT Y4EOHBIN MpeaMeET.

[Ipy M3ydeHHH JAHHOTO MOMAYJA PEATU3YIOTCAd U CUCTEMATU3UPYIOTCS BUIBI
NEeSITEeNbHOCTH, HA OCHOBE KOTOPBIX 00€CIEeUUBACTCS AOCTUKEHUE MPEIMETHBIX U
METANpeIMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  OOyudeHus, ¢opMupyercs
€CTEeCTBEHHOHAy4YHasi TPaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HMCCIIEOBAHUS



SBIICHUI TIPUPOIBI W TEXHUKU, OBJIAJICHUE YMCHHSIMH OOBSCHATH (U3UUYECKUE
SBJICHUS, TPUMEHSA TIOJyYCHHbIE 3HAHUsS, pellaTh 3aJadyd, B TOM YHUCIE
KaueCTBEHHBIC U IKCIIEPUMEHTAIbHBIC.

[TpuHIIUTIUATBHO JEATENBHOCTHBIN XapaKTep JAHHOTO pasjiesia pealn3yeTcs
32 C4y€T TOro, 4YTO OOYydYaroIIMeCs BBIMOIHSIIOT 3aJlaHus, B KOTOPBIX UM
npejiaraeTcs:

Ha OCHOBE TIOJIYYCHHBIX 3HAHWM pacrlo3HaBaTh U HAYyYHO OOBACHSTH
(dbuznyecKue SIBICHHS B OKPY)KAIOIIEH TPUPOJIC U MTOBCETHEBHOMN KU3HH,

HCITOJIb30BaTh HAYYHBIC METOJIbI MCCIEAOBAHUS (PU3NUECKUX SIBIICHUH, B TOM
YUCIIe JJIsl TPOBEPKU TUTIOTE3 U TIOTyYEHUS TEOPETUUECKUX BHIBOJIOB;

OOBSICHATH HAYYHBIE OCHOBBI HanOoOJiee BAXKHBIX TOCTIKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HAPUMEp, MPAKTUIECKOTO HUCIIOIH30BAHUS PA3TUYHBIX HCTOYHUKOB
SHEPrUM Ha OCHOBE 3aKOHA MPEBPAIICHHUS M COXPAHEHHUsS BCEX M3BECTHBIX BHJIOB
SHEPTUH.

Kaxmas w©3 TeM MaHHOTO MOMYJIS BKIIOYAET  OKCIEPHUMEHTAIBLHOE
UCCIIe/IOBaHNE 0000IIaroero xapakrepa. Moaylb 3aBeplIacTcsl MPOBEICHUEM
JTUATHOCTUYECKON M OIIEHOYHOM paboThI 32 KypC OCHOBHOTO O0IIero o0pa3oBaHMs.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHMA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHUSA

I/I3yquHe (1)I/I3I/IKI/I Ha YPOBHC OCHOBHOI'O 06I[I€FO O6paSOBaHI/IH HaIIpaBJICHO

Ha JIOCTHKEHHE JTMYHOCTHBIX, METAMPEIMETHBIX U TPEIMETHBIX 00pa30BaTeIbHbIX
pe3yJIbTaTOB.

B pesynpraTe n3ydenus: GpU3MKH Ha YPOBHE OCHOBHOI'O OOIIETO 0Opa3oBaHMS

y obyuaromierocss OyayT copMHUpOBaHbI CIEAYIOIIUE JUYHOCTHBIC PE3yJIbTaThl B
YaCTH:

1) naTprMoTH4YE€CKOro BOCIIMTAHUS:

- IIPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON
(du3nYecKoil HayKu;

- IGHHOCTHOE OTHOUIEHUE K JJOCTUXKEHUSM POCCUUCKUX YUEHBIX-(PU3UKOB;

2) rpakIaHCKOI 0 M TYXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMS :

- TOTOBHOCTbH K aKTHUBHOMY YYacCTHIO B 00CYX/I€HUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX TPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUHN
buzuku;

- OCO3HaHHE BAXXHOCTU MOPAIBHO-3TUYECKUX MPHUHIMUIIOB B JEATEIbHOCTH
Y4E€HOT0;

3) 3cTeTH4ecKoro BOCIIUTAHUA

- BOCIPUSATHE SCTETUUYECKUX KauecTB (PU3NYECKOW HAyKU: €€ TapMOHUYHOIO
OCTPOEHMUSI, CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI' 0 O3HAHMSA:

- OCO3HAHME IIEHHOCTH (PU3UYECKOM HAyKM KakK MOIIHOTO HWHCTPYMEHTa
II03HaHUsI MUPA, OCHOBBI Pa3BUTHUsS TEXHOJIOTMM, BAXXHEUIIEH COCTABIAIOLIEH
KYJIbTYpHI,

- pa3BUTHE Hay4yHOM JIIOOO3HATENLHOCTH, MHTEpEeca K MCCIeI0BATEeNIbCKOM
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 310POBbS W  3MOIUOHAJIBLHOIO
0J1aronoJIyyus:

- OCO3HaHHME IIEHHOCTHM Oe30macHoro oOpa3a >KU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHUPE, BAXKHOCTH MPaBHJI O€30MacCHOr0 TOBEIECHUS Ha
TPaHCIIOPTE, HA JIOporax, C 3JIEKTPUUECKUM U TEIUIOBBIM OOOpPY/IOBAaHUEM B
JOMAIIIHUX YCJIOBUSX;

- c(hOpMUPOBAHHOCTh HaBblKa pedIiekCuu, NpPU3HAHME CBOETO IMpaBa Ha
OLIMOKY M TaKOro K€ IIpaBa y IpYyroro 4eioBeKa;

6) TPY10BOr0 BOCIIUTAHMS:

- aKTHMBHOE Yy4YaCTHME€ B pEHICHUM NPaKTUYECKUX 3aj1ady (B paMKax CEMbH,
0o0pa3oBaTeNbHOW OpraHU3allMu, TOpOAa, Kpas) TEXHOJOTUYECKON W



COLIMAJILHOM HAMpaBJICHHOCTH, TPEeOYIOIMX B TOM YHCIEe U (PUIUYECKUX
3HAHMH;

- IHTEpEC K MPaKTUYECKOMY U3YUEHUIO MpodeccHil, CBI3aHHBIX C (PU3UKOM;

7) 3KOJOrH4eCKOro BOCIIUTAHMS:

- OpUEHTalUsl Ha TpUMEHEHHEe (U3MYECKUX 3HAHUM NJisl pelieHus 3ajad B
o0JacTH OKpy’Karollleld Cpelbl, IUJIaHUPOBAHUS TMOCTYNKOB U OLEHKH HX
BO3MOXHBIX MIOCJEACTBUH TSI OKPYXKAIOLIEH CPEbL,

- OCO3HAHHWE TJI00ATBHOrO XapakTepa SKOJOTUYECKUX MNpoOJieM M MyTed uX
peueHus;

8) aganTanum K M3MEHSAIOUMIUMCH YCJOBHAM COLMAJIBHON M NPHUPOAHOMI
cpeabl:

- TMOTPeOHOCTh BO B3aMMOJAEWUCTBUU TMPH BHINOJHEHUH HCCICIOBAaHUN U
IPOEKTOB (U3MUECKOW HAMPABICHHOCTH, OTKPBITOCTh OMNBITY M 3HAHUIM
APYI'uX,

- IIOBBILICHHWE YPOBHS CBOEM KOMIIETEHTHOCTH 4Yepe3 MPaKTHYECKYIO
NEATEIbHOCTD;

- IOTPeOHOCTH B POPMUPOBAHUHU HOBBIX 3HAHUM, B TOM YHCIIE (HOPMYIUPOBAThH
U7, TIOHATHSI, TUTIOTE3bI O GU3UUECKUX 00BEKTaX U SBJICHUSX;

- 0CO3HaHUE J1e(PULIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00JacTu
bu3HKy;

- IJITAHUPOBAHHE CBOETO PAa3BUTHUA B MPHUOOPETCHHH HOBBIX (DUIUUECKUX
3HAHUH;

- CTpEeMJICHUE aHAJM3UPOBATh U BBIABIISITH B3aUMOCBSI3U MPUPOJIBI, 0OIIIECTBA U
SKOHOMUKH, B TOM YHCJIE€ C UCIIOJIB30BAHUEM (PU3MUECKUX 3HAHUI;

- OLIEHKa CBOMX JCWCTBUM C YYETOM BIMSIHUS HA OKPYXXAIOLIYIO CpELNY,
BO3MOXXHBIX TJIO0ATTLHBIX ITOCIIEICTBHIA.

METAIIPEJMETHBIE PE3YJIBTATDBI

B pesynbTaTe OCBOEHHMS MpOrpaMmbl MO (PU3UKE HA YpPOBHE OCHOBHOIO

obmiero oOpa3oBanus y obydaromierocs 0yayT copMUpOBaHbl MeTaNpeAMeTHbIe
pe3yJabTaThl, BKIIOYAIONIUE TT03HABATEIbHBIE YHUBEpCAIbHBIE YUeOHbIC ACHCTBUS,
KOMMYHUKATHBHBIE  YHUBEpCAIbHBIE  y4eOHBIC  JIEHCTBHUS,  PETYISTHBHBIC
YHUBEpCaJbHbIE YUeOHbIE IEHCTBUS.

Ilo3HaBaTe/ibHbIC YHUBEPCAJIbHbIE YUeOHbIE NeHCTBUS

Bba3oBble Joruueckue aeMcTBUA:

e BBUBIATH W XapaKT€pPU30BaTh CYIIECTBEHHbIE MPHU3HAKH OOBEKTOB
(s1BNEHMIA);



yCTaHABJIMBATh CYIIECTBEHHBIN MpU3HAK KJacCU(DUKAIIMU, OCHOBAHUS JIJIS
0000111eHNs U CPaBHEHUS;

BBISIBJIATH 3aKOHOMEPHOCTH U IIPOTUBOPEUUS B paCCMATPUBAEMBIX (paKTax,
JAHHBIX U HAOIOJCHUSIX, OTHOCAILUXCS K (PU3NUECKUM SIBICHUSIM;
BBISIBJIATh IPUYMHHO-CJIEICTBEHHBIE CBS3M IMPH H3YYEHUH (PU3UUYECKUX
ABJICHUW U MPOLIECCOB, JIeJaTh BBIBOJbI C UCIOJIb30BAaHUEM JEAYKTUBHBIX
Y MUHIYKTUBHBIX YMO3aKJIFOUEHUH, BBIABUIaTh TUIIOTE3bl O B3aUMOCBS3SIX
(U3UYECKUX BEJINYNH,

CaMOCTOSITEJIbHO BBIOMpATh CMOCO0 pelieHuss ydyeOHOH (u3nueckon
3a7aun (CpaBHEHHE HECKOJIbKMX BapUaHTOB pEIIEHUs, BHIOOpP HamOosee
MOJXOJIAIIETO ¢ YYETOM CaMOCTOSATENBLHO BbIJIEJIEHHBIX KPUTEPUER).

Bba3oBble ucciienoBarejbCcKHue AeliCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATENbCKUI HHCTPYMEHT MO3HAHMS,
MPOBOAUTH 1O CAMOCTOSITEIBHO COCTABIIEHHOMY IIJIaHy OIIBIT, HECIOXKHBIH
¢busnyecKkuil HKCIMEPUMEHT, HEOONBIIOE HCCIEOBaHUE (PU3MUECKOTO
SIBIICHUS;

OLICHWBATh HAa TMPUMEHUMOCTh ¥  JIOCTOBEPHOCTh HH(OPMAIIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS WM SKCIIEPUMEHTA,

CaMOCTOSITENILHO (POPMYIIUPOBATH 000OIIEHHS U BBIBOJBI IO pPe3yJibTaTaM
MPOBEIEHHOT O HAOIIOICHHS], OIIbITA, UCCIEAOBAHMS;

MPOrHO3UPOBATh  BO3MOXKHOE JalibHEWIee pa3BUTHE  (PU3UUECKHUX
MIPOIIECCOB, a TAKXKE BBIJIBUTATh MPEATIONOKEHUS 00 UX PA3BUTHUU B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pabora ¢ undpopmanmei:

MPUMEHSATh Pa3IUYHBbIC METObI, HHCTPYMEHTHI M 3aIIPOCHI TIPH TIOMCKE U
orOope MH(pOpMAMM WIH JAHHBIX C Y4E€TOM MPENIOKEHHONW YydeOHOU
(bu3HYecKo 3a/1a4u;

aHAJIM3UPOBATh, CHCTEMAaTU3UPOBATh M MHTEPIPETHPOBATH MH(OPMAIIHIO
Pa3MYHBIX BUIOB U (POPM TIPEICTABIICHUS;

CaMOCTOSITEJILHO ~ BBIOMpaATh ONTUMAIBHYIO (OpMYy MpeaCcTaBICHUS
uHQOpMallMl M WDIIOCTPHPOBATh peIIaeMbIe 3aJladydl  HECIOKHBIMHU
CXeMaMH, TharpaMMamMu, HHOU rpaduKoil 1 1X KOMOWHAITASIMH.

KomMMyHuKaTHBHbBIE YHUBEpPCAJIbHbIE YUeOHbIe 1eiiCTBUS:

B XO0/ie OOCYXJEHUs y4yeOHOro Marepuana, pe3yJibTaToB J1ad0paTOpPHBIX
paloT U MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYHIECTBY OOCYXAAEMON TEMBI U
BBICKa3bIBaTh WJICW, HAIlCICHHBIC Ha DEUICHHE 3aJaud W MOIJCpKaHHe
OJ1aro’keaaTeIbHOCTH OOIEHUS;

COTOCTaBIISITh CBOM CYXACHHS C CYXKJCHUSAMH JPYTHMX Y4aCTHUKOB
auanora, OOHapy>KMBATh Pa3IMure U CXOJCTBO MO3HIIHIA,



BBIpA)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U TMCHMEHHBIX TEKCTaX;
MyOJIMYHO MPEJCTaBIATh Pe3yJIbTaThl BBIMOIHEHHOTO (PU3UYECKOrO OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, TPOEKTA);

MOHMUMATh U KCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHJUBUIYaTbHOM paboOThl MpU PEIICHWH KOHKPETHOM (PU3NYeCKOon
POOJIEMBI;

MPUHUMATh 1M COBMECTHOM JEeSATEIbHOCTH, OPraHU30BBIBATH JCHCTBUS
mo e€ JOCTIKEHHUIO: paclpeiesisiTh pPOid, OOCYKIaTh MPOIECCH |
PE3yJIbTaThl COBMECTHOM paboThI, 00001aTh MHEHUS HECKOJIBKUX JIFOJICH;
BBITIOJTHSATH CBOIO YacTh Pa0OThI, JOCTUTAsT KAY€CTBEHHOTO pe3yibTaTa o
CBOEMY HAIPABICHUIO M KOOPAWHUPYS CBOM JEHCTBUS C JIPYTUMH
YJICHAMHA KOMAaH]Ibl;

OLIEHWBATh KadeCTBO CBOETO BKJIAJa B OOIIUN TMPOMYKT IO KPUTEPHUSM,
CaMOCTOATEIHFHO C(HOPMYIMPOBAHHBIM YIaCTHUKAMH B3aUMOICH CTBHSI.

PerynsiTuBHbIe YHUBepcAJbHbIe yUeOHbIE 1eiCTBUSA

Camoopranusanus:

BBISIBJISITH IPOOJIEMBI B )KM3HEHHBIX M YYEOHBIX CUTYaLHSIX, TPEOYIOIIUX
JUIS periieHrst GU3nYecKuX 3HaHUM;

OPHUCHTHUPOBATBHCA B Pa3INIHBIX moaxoagax IIPUHATHUA pemeHHﬁ
(vHAMBUAYaANbHOE, MPUHITHE PEIICHHS B TPYIIE, NPUHITHE PEIICHHM
TPYIIION);

CaMOCTOSITEJTLHO COCTABJIATH aJITOPUTM PElIeHUs (HU3NIECKON 3a/1auu UITN
IIJIaHa HCCJICOOBAHUA C yIIéTOM HMCIOIIUXCA PECYPCOB H COOCTBEHHBIX
BO3MOXHOCTEU, apryMEHTHUPOBATH ITPEAJIaracMble BApUAHTHI PEIICHUN;
JCJIaTh BBI60p n 6paTI> OTBCTCTBCHHOCTL 34 pCIICHUC.

CaMOKOHTPO.]Ib, 3MOINHUOHAJIbHbIN MHTEJIEKT:

JaBaTh aJICKBAaTHYIO OLEHKY CUTYAallUX U MpeIaraTh IUIaH €€ N3MEHEHUS;
OOBSCHATH NPUYMHBI  JIOCTHXKEHUS  (HEIOCTHIKEHHUS)  pe3yJbTaToB
NESITeNIbHOCTHU, AaBaTh OIICHKY MPHOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHUCIIE B XOJ BBINOJIHEHUS
(U3MYECKOr0 MCCJIENOBAaHMUS WM MPOEKTAa) HA OCHOBE  HOBBIX
OOCTOSITENbCTB, WM3MEHUBIIMXCS CUTYallUH, YCTAaHOBJIECHHBIX OIIMOOK,
BO3HMKIINX TPYIHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIN U YCIIOBUAM;

CTaBUTH ce0s1 HA MECTO JPYToro 4ejlioBeKa B XOJ€ CIIOpa WM JTHCKYCCHUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHUS U JIOTHUKY IPYIoro;
IpU3HaBaTh CBOE MPABO Ha OLIMOKY MPU pelIeHnr (PU3NUECKUX 3a/1ad WK
B YTBEPXKICHHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYTOro.



HPEIMETHBIE PE3YJIbTATDBI

K kxoHiy o0y4yeHus B 7 Kjiacce IpeIMETHbIE pe3yJibTaThl Ha 0230BOM YpOBHE
JOJDKHBI OTpaXxaTh () OPMUPOBAHHOCTh Y 00YUaAOIIUXCS YMEHUIA:

UCIOJb30BaTh  MOHATHS:  (PU3MYECKME U XUMHUYECKHUE  SIBJICHUA,
HaAOJII0JIEHNE, SKCIIEPUMEHT, MOJIENb, TUIOTE3a, E€IUHUIBI (PU3MUECKUX
BEJIMYMH, aTOM, MOJIEKYyJia, arperaTHbleé COCTOSHMS BellecTBa (TBEPAOE,
KHUAKOE, Ta3000pa3HOE), MEXaHWYEeCKOe JBIKEHUE (PpaBHOMEpHOE,
HEpPAaBHOMEPHOE, NPSIMOJIMHENHOE), TPACKTOpHUsA, paBHOACHCTBYrOIIAs
CuJIa, nedopManus (ynpyras, MJIACTUYECKast), HEBECOMOCTb,
COOOMIAIOIINECS COCYIbI;

pasnnyath siBiAeHUA (au(dy3us, TEIUIOBOE IBUKEHHE YaCTHL] BEILECTBA,
pPaBHOMEPHOE  JIB)KEHHE, HEPAaBHOMEPHOE  JABWKEHUE,  HWHEpLHS,
B3aMMOJICHCTBAE TEJ, PABHOBECHE TBEPABIX TEN € 3aKPEIUIEHHOW OCBIO
BpallleHHsI, Nepenaya JaBiICHUS TBEPABIMH TEJIAMH, SKUIKOCTSIMU H
razamMy, arMocepHoe MaBJCHHE, IUIABaHUE TeJN, MPEBPAILICHHUS
MEXaHUYECKOW HHEPruu) MO ONHUCAHHUI0 UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIMBITOB, IEMOHCTPUPYIOIINUX JAaHHOE (PU3NYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBICHHE M3YYEHHBIX (PU3MYECKUX SIBJICHUH B
OKpy)XarouieM MHpe, B TOM uHcie (U3UYECKUE SBJICHUS B MPUPOJIE:
NPUMEPHI JBMKEHHUSI C PA3IUYHBIMH CKOPOCTSMH B >KMBOW U HEXUBOU
pUpPOJE, JACUCTBUE CUJIBI TPEHUS B MPUPOJAE W TEXHUKE, BIUSHUE
aTMOC(EepHOro J1aBJIeHUs] Ha >KUBOW OpPraHu3M, IUIaBaHUE PbIO, pblYarv B
TeJe 4eJIOBEeKa, MPH 3TOM MEPEBOJUTH MPAKTUUECKYIO 33a7auy B yUeOHYIO,
BBIJICIISATh CYIIECTBEHHBIE CBOMCTBA (TPU3HAKHU) (PU3UUECKUX SBJICHUI;
OIMCBIBATh M3yYEHHBIC CBOMCTBA Tel U (U3NYECKUE SBIICHUS, UCIONb3Ys
¢usnyeckue BeMMUYMHBI (Macca, O0OBEM, IUIOTHOCTh BEILECTBA, BpEMS,
IIyTh, CKOPOCTb, CPEAHssA CKOPOCTh, CHJIa YIPYIOCTH, CHJIA TSDKECTH, BEC
Tela, CHJIA TpEHUs, JaBieHue (TBEPHOro Tena, >KUAKOCTH, Tasa),
BBITAJIKMBAIOIIAsl CUJIa, MEXaHUYecKas padoTa, MOIIHOCTb, IIEYO CHUJIBI,
MOMEHT CUJIbl, KOI(PGUIMEHT TMOJE3HOr0 JACHCTBUSA MEXaHHU3MOB,
KMHETHYECKas M IOTEHUWalIbHasi HEpPrus), MpU ONUCAHUU NPAaBHILHO
TPAKTOBAaTh  (PU3WYECKUH  CMBICI  MCIOJIB3YEMBIX  BEJIMYMH, HX
0003HAaYEHUsI W E€IUHULBI (PU3HYECKUX BEIUYHMH, HAXOAUTh (HOPMYJIbI,
CBSI3bIBAIOLINE JAHHYIO (PU3UYECKYIO BEJIMUYMHY C IPYTMMH BEIMYMHAMHU,
CTPOUTH TpaMKN U3YYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIIUYNH;
XapaKTepU30BaTh CBOWCTBA TeJN, (PU3UYECKHE SIBICHUS U MPOLECCHI,
UCIIONb3Ysl MpaBujia CIOXKEHUsI CHII (BAOJIb OJHOW IpsiMOil), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMmesa, IpaBUIIO paBHOBECHS pbrdyara (0J0Ka),



«30JI0TO€ TPABUJIO» MEXAaHUKH, 3aKOH COXpPaHEHUS MEXaHUYECKOM
SHEPruu, NpU HTOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3alHUChIBATh €M0 MATEMATHUYECKOE BHIPAXKEHUE;

OOBSACHATH (PU3UYECKUE SIBJICHUS, TPOLIECCH U CBOMCTBA TEJl, B TOM YHCIIE
M B KOHTEKCTE CHUTyalluil MPaKTUKOOPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITh TIPUYMHHO-CJICACTBEHHBIC CBSI3H, CTPOWTH OOBsICHEHHE M3 1-2
JIOTUYECKUX IIIaroB C OMOpoil Ha 1-2 M3y4yeHHBIX CBOMCTBA (PU3NYECKUX
ABJICHUN, (PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiath pacu€THhie 3amadyd B 1—2 JCUCTBUS, HWCIONB3YS 3aKOHBI H
bopMyIBl, CBSI3BIBAIONIME (PU3MYECKUE BEIMYMHBI: HAa OCHOBE aHaIM3a
YCIIOBUSA 3a/layy 3allUChIBATh KPATKOE yCJIOBUE, MOJCTABIATh (DU3NYECKUE
BEJIMYMHBI B (POPMYIBI U TPOBOJIUTH PACUYETHI, HAXOIAUTH CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE JUIsSl PEIlIeHUs 3aja4, OLEHUBATh PEATUCTUYHOCTh
NOJy4eHHOU (PU3MYECKOMN BEINYUHBL;

pacrno3HaBaTh MpPOOJEMBbI, KOTOPbIE MOXHO PpEIUTh MpPU I[OMOIIH
(bU3HYECKUX METOJIOB, B ONTMCAHUU UCCIIEOBAHUS BBIICISTH IPOBEPSIEMOE
Npeanonoxenue  (rumoresy),  pasidyaTb U HHTEPIPETUPOBATH
MOJIYUCHHBIA pe3yJbTaT, HAaXOJIWUTh OIMMOKM B XOJE ONBITa, JeNaTh
BBIBOJIBI 110 €T'0 pe3yJjIbTaTaMm;

OPOBOJIUTH OMBITHl MO HAOMIOACHUIO (PU3UYECKUX SBICHUN WU
bu3nUecKux CBOICTB TEN: dbopMynrpoBaTh MIPOBEPSIEMBIE
MPEANONI0KEHU, COOMPATh YCTAHOBKY M3 MPEJI0KEHHOT0 000py10BaHNUs,
3aMHUChIBATh XOJI OMBITA U (HOPMYIHPOBATH BHIBOIHI;

BBITIONTHATh TPSMbBIE W3MEPEHUSI PACCTOSHUS, BPEMEHH, MAacChl Tela,
o0bEMa, CUJIBI M TEMIEpPaTypbl C MCHOJb30BAaHUEM aHAJOTOBBIX U
upoBBIX TPUOOPOB, 3aMUCHIBATh IMOKAa3aHUsS MPUOOPOB C YUETOM
3aJIaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPECHHUIA;

MIPOBOAUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHON (PU3UYECKON BEJIUYUHBI OT
JIPYroil C HCIONBb30BAHUEM MPSIMBIX H3MEPEHUU (3aBUCUMOCTH IIYTH
PaBHOMEPHO JBIDKYIIETOCsS Tejla OT BPEMEHHU JBIDXKCHHS TeJa, CHUJIbI
TPEHUS CKOJIBKEHUS OT BEca Tela, KauecTBa 00pabOTKH IMMOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CHUJIbI TPEHUS OT IJIOLI[A A COIPUKOCHOBEHHUS TE€JI, CHIIbI
VIIPYTOCTU OT Y/UIMHEHMS TPY>KUHBI, BBHITAIKUBAIONIEH CUIIBI OT 00BbEMa
NOrPYKEHHON YacTH Tejla U OT IUIOTHOCTU KUJKOCTH, €€ HE3aBHCHUMOCTHU
OT TUJIOTHOCTH TeJia, OT TIYOHHBI, HA KOTOPYIO MOTPY>KEHO TeJO, YCIOBUI
IJIaBaHUsl TEJ, YCJIOBUU paBHOBECUs pblyara v OJIOKOB), y4acTBOBATH B
MJIAHUPOBAHUM  y4EeOHOrO UCCIENOBaHUSA, COOUpaTh YCTAaHOBKY U
BBINIOJIHATh M3MEPEHUs, CIeAysd NPEeNJIOKEHHOMY IUIaHy, (PUKCUPOBATh
pe3yJIbTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3NYECKUX BEIUYMH B BUJE



MPEIJIOKEHHBIX TAaOMUI[ W TpaduKOB, AeNaTh BBIBOABI IO PE3yJbTaTaM
UCCIICIOBAaHUS;

MPOBOAUTH KOCBEHHBIE H3MEpEHUs (PU3NYECKUX BEIMYHUH (IIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPIOTO Tena, CHUJIa TPEHHUS CKOJBXKCHHS,
JaBJICHUE  BO3/JyXa, BBITAJKUBAIOIIAsS  CHJIA, JCHCTBYyIOIIas  Ha
NOTPYXEHHOE B JKHJIKOCTh TeNOo, KOd(D(PUIMEHT MOJIe3HOro IeHCTBHS
MPOCTBIX MEXaHWU3MOB), CIIEAys TPEIIOKEHHOW MHCTPYKIUMU: TIpU
BBIMIOJITHEHUN HW3MEPEHHH COOMpaTh JKCIEPUMEHTAIBHYIO YCTaHOBKY H
BBIYHCIIATH 3HAUCHUE HCKOMOW BEITMYUHBI,

coOMIoAaTh MIpaBUjIa TEXHUKN 0€30MaCHOCTH IIpU padoTe ¢ J1abopaTopHBIM
o00opyaOBaHUEM;

yKa3blBaTh MPUHLHUIBI JASUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BEChl, TEPMOMETp, AMHAMOMETp, COOOIIAIOUINECS COCYIbI, OapoMerp,
pblyar, MOJABUKHBIN 1 HETIOJBUKHBIN OJIOK, HAKJIOHHASI TJIOCKOCTh;
XapaKTepu30BaTh TMPUHIMIBI  JEHCTBUS H3yYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOWCTB C OMOPOMl Ha MX omucaHus (B TOM YHCIE:
MOJIIUITHUKY, YCTPOMCTBO BOJONPOBOJA, TUIPABIMYECKUN Tpecc,
MaHOMETp, BHICOTOMEP, MOPIITHEBON HACOC, apEOMETP), UCIIONB3YS 3HAHMS
O CBOMCTBaxX (pM3MYECKHUX SIBICHUN U HEOOXOIUMBbIE (PU3NUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOIUTH  MpUMEpPhl  (HAXOAuUTh  WH(POpPMAIMIO 0  TIpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUS (U3MUECKUX 3HAHUNA B TOBCEIHEBHOMN
KU3HU A1 oOecrieueHnss 0€30MacHOCTH TpU OOpaIieHuH ¢ mpudopamMu M
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAaHEHHUS 3I0pOBbS U COOJIIOJICHUS
HOPM 2KOJIOTHYECKOT0 TTOBEICHUS B OKPYKAIOIICH Ccpeie;

OCYIIECTBJIATh OTOOpP HCTOYHMKOB HHpopMauun B HHTepHeTre B
COOTBETCTBUHU C 33JJaHHBIM MTOMCKOBBIM 3alPOCOM, HA OCHOBE UM EIOILIHUXCS
3HAHMM M MYTEM CPaBHEHUS PANIUYHBIX HCTOYHHKOB BBIACIATH
uH(pOpPMAIUIO, KOTOpas SIBISIETCA MNPOTUBOPEUYMBOM MIU MOXKET OBITh
HEJI0OCTOBEPHOM;

UCIOJIb30BaTh MPH BBIMOJIHEHUN YYEOHBIX 33JaHUN HAYYHO-TIOMYJISIPHYIO
auTeparypy  (pU3MYECKOro CcoAepKaHWs, CIpPaBOYHbIE MaTEpUabl,
pecypcel cet UHTEpHET, BiaieTh MpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBanus HHGOPMAIMU U3 OJTHOM 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpaTKHWE MHCbMEHHBIE U YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 HMCTOYHUKOB MH(pOpMAaLUU (PU3UIECKOTO COACPIKAHUS, B TOM
qyciie MyOaMYHO AeNaTh KpaTKHe COOOIIEHHS O pe3yibTaTaxX MPOEKTOB
WM y4eOHBIX HCCIIECIOBAaHUN, TMPU HTOM TPAMOTHO HCIIOJIb30BATh



W3YYCHHBIM TOHSATUHHBIN anmapaT Kypca (U3UKH, COMPOBOXKIATH
BBICTYIUIEHUE MTPE3CHTAINEN;

IpU BBIMOJTHEHUM Y4YEOHBIX IMPOEKTOB M MCCIENOBAHUN paclpeiesTh
00SI3aHHOCTH B TPYIINIE€ B COOTBETCTBUMU C TOCTaBJICHHBIMU 3aJadyamu,
CIIEIUTh 3a BBINOJHEHHEM IUIaHA JICWCTBUM, AaJIeKBATHO OLICHUBATH
COOCTBEHHBI  BKJaJ B  JIEATEIbHOCTh  TPYIIbI,  BBICTPAUBAThH
KOMMYHHKaTUBHOE B3aMMOJICHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIHX.

K xoH1y 00yueHusi B 8 kiiacce rnpeaMeTHbie pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaxaTh c()OPMUPOBAHHOCTh Y 00YUaAIOIIUXCS YMEHUI:

MCIIO0JIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JABUKECHHE
aTOMOB M MOJIEKYJI, arPETaTHBIE COCTOSIHUS BEILIECTBA, KPUCTAIUIMYECKUE U
amMop(HBIE TeNa, HACBHIIEHHBI W HEHACHIIICHHBIA TMap, BIAXHOCThH
BO3/lyXa, TEMIEparypa, BHYTPEHHSAS DJHEpPrus, TEIUIOBOM JIBUTATElNb,
AIEMEHTAPHBIN ANEKTPUUECKHUI 3apsll, SIEKTPUUECKOE MOJIE, TPOBOIHUKH
U TUBJIEKTPUKHU, TOCTOSIHHBIN 3JIEKTPUUYECKUM TOK, MATHUTHOE TIOJIE;
pa3nuuarh sBJICHUS (TEIUIOBOE pacIIMpEHUE U CHKaTHe, Tervionepesaaya,
TEIJIOBOE PABHOBECHE, CMAUMBAHUE, KAMWUISPHBIC SIBJICHUS, HCIapEHHUE,
KOHJICHCAIIWs, TUIABJICHUE, KpHUCTauM3alus (OTBEpIEBaHUE), KHUIICHHUE,
Terionepeaaya (TEeTIOMPOBOAHOCTb, KOHBEKIIHS, U3ITy4eHUe),
AIIEKTPU3ALMS TeJ, B3aUMOJICUCTBUE 3aPS/IOB, NEUCTBUS AJIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJECHCTBHE MArHUTOB, JCHCTBUE
MAarHUTHOTO TOJISl HAa MIPOBOJHUK C TOKOM, DJICKTPOMArHUTHAsI WHIYKIIWS )
[0 OIKWCAHUI0 WX XapaKTePHbIX CBOWCTB MU HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOINUX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh TPOSIBICHHE M3YYCHHBIX  (U3WUYECKUX  SIBJICHHM B
OKpY)XaroIeM MHpe, B TOM uucie (HU3NYECKUE SBJICHUS B TPHUPOJIE:
MMOBEPXHOCTHOE HATSHDKEHUE M KalWULSIPDHBIE SIBIICHUS B TIPHUPOJE,
KpUCTaJUIbl B mOpupojae, wuznydeHue ColiHIA, 3aMep3aHHe BOJOEMOB,
MOpCKHE Opr3bl, 00pa30oBaHUE POCHI, TyMaHa, MHEs, CHEra, dJIEKTPUIECKUE
ABJICHUA B atrMocepe, JIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiH, JApeid MONIOCOB, POJIb MArHUTHOTO TOJISA IS JKM3HU Ha
3emiie, MOJISPHOE CHUSIHUE, IIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOWCTBA (MPU3HAKU) (PUUUECKHUX
SIBJICHU;

OIKCHIBATh U3YyYEHHBIC CBOMCTBA TeJ U (PU3UUYECKHE SIBJICHUS, UCIIONb3Ys
(dbu3uyeckre BeITUYUHBI (TeMIlepaTypa, BHYTPEHHSISI YHEPTUsl, KOJUYECTBO
TEIUIOThI, yJeJdbHasg TEIJIOEMKOCTh BEIIECTBA, YAENbHAas TEIJIOTa
MJIaBJICHUS, VJeNbHAs TEIUIOTa MapooOpa3oBaHMs, YyiAelbHas TEIIoTa
CropaHus TOIUIMBA, KOI(POUIIMEHT TI0JE3HOTO JCUCTBUSA TEIJIOBOU



MAIlIUHbI, OTHOCUTEJIBHAS BIAXHOCTh BO3/1yXd, JJIEKTPUUYECKUU 3apsf,
CWJIa TOKa, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IPOBOJHUKA,
yIEIbHOE  CONpPOTUBIEHUME  BellecTBa, paboTa W MOIIHOCTh
ANIEKTPUYECKOIO  TOKAa), TpU ONUCAHMM TNPAaBUIbHO  TPAKTOBAThH
(U3HYECKUI CMBICH HCIOJIb3YEMbIX BEJIMYUH, 00O3HAUYECHHS] U €IUHMIIbI
(Gu3MYECKUX BEIMYMH, HAXOAUTh (DOPMYJIbL, CBSI3BIBAIOIIME JAaHHYIO
(GU3MYECKyI0 BEIMYMHY C JAPYTUMHU BEJIMYMHAMH, CTPOUTH TIpapuKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;

XapaKTepHU30BaTh CBOMCTBAa Tes, (U3NUYECKUE SBICHUS M TPOLIECCHI,
UCIIOJIb3ys OCHOBHBIE IOJIOXKEHHUS MOJIEKYJISIPHO-KMHETHYECKON TEOpHH
CTPOEHMS BEIECTBA, MPUHLIUI CYNEPHO3UIMU MoJel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsiaa, 3akoH Oma Uil ydacTKa LIENH, 3aKOH
Jxoyns—JleHna, 3akOH COXpaHEHUsI DHEPruy, IIPpU OTOM JaBaTh
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHa M 3alHChIBaTh €r0 MaTeMaTH4ecKoe
BBIPAKEHUE;

OOBSICHATH (PU3UUYECKHE MPOIECChl M CBOMCTBA TEd, B TOM 4YHUCIEC U B
KOHTEKCTE CHUTYyalluid MPaKTHKOOPHUEHTHUPOBAHHOIO XapaKTepa: BbIABIATH
NPUYMHHOCIIEICTBEHHBIE CBSA3HM, CTPOUTH OOBsICHEHHE U3 1—2 JOorndyeckux
miaroB ¢ omnopod Ha |—2 W3Yy4EHHBIX CBOMCTBAa (PU3NYECKUX SIBICHMIA,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemarb pacyéTHele 3anadyud B 2—3 JCWCTBUS, HCIONb3Ysd 3aKOHBI H
dbopmyIibl, CBsI3BIBAIONINE (PU3MUECKHME BEIWYMHBI: HAa OCHOBE aHaIM3a
YCIIOBUS 3aJlayd 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBISATH HEJOCTATOK
JAHHBIX I pelIeHHs] 3ajladyd, BbIOMPATh 3aKOHBI U (POPMYIIbI,
HEOOXOMMbIE JUIsi €€ peuieHusi, MPOBOAUTH pacu€Tbl U CPaBHHUBATH
NOJTy4YEeHHOE 3HaUeHHEe (PU3NUECKON BEIMUNHBI C U3BECTHBIMU JTaHHBIMH;
pacrno3HaBaTh MPOOJEMbI, KOTOpPbIE MOXHO pPEIIUTh NpPU MOMOIIU
(bu3NYECKUX METOMOB, HCIONb3Yys OMHCAHME HWCCIEIOBAaHUS, BBIICIATDH
MIPOBEPSIEMOE  MPEATIONOKEHNE, OLEHUBATh MPABWIBHOCTh IOPSAKA
MIPOBEICHUS UCCIIEIOBAHMUS, AENATh BEIBOBL,

MPOBOAUTH OMBITBI MO HAOMIONEHUIO (U3NYECKUX SBJICHUN WU
(bu3HYECKUX CBOMCTB TeN (KaUJUISIPHBIC SIBIICHUS, 3aBUCUMOCTh JIaBJICHUS
BO3/yXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHus TpPU H3JIYYCHHM OT LBETa H3Jydaronied (TOrJIonaroiei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHMS BOJBI OT TEMIIEpATypbl KUAKOCTH H
IUIOIAAA €€ IIOBEPXHOCTH, DJJIEKTpHU3alWs Tel W B3aUMOACHCTBHE
ANEKTPUYECKUX 3apsAJlOB, B3aUMOJEHUCTBHE IIOCTOSHHBIX MAarHWUTOB,
BH3yaliM3allkisl MAarHUTHBIX II0JIEM TIOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MarHuTHOTO MOJsI Ha TMPOBOJAHHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHUTA,



CBOMCTBAa  DJIEKTPOJBUTATEII IIOCTOSHHOTO TOKa): (OpMyJIHpOBaTh
MpoBepsieMble MPEANOIIOKEHUSI, COOMPATh YCTAHOBKY M3 MPEATI0KEHHOTO
000py0BaHMUs, OMMUCHIBATH XOJ1 OMbITA U (DOPMYJIUPOBATH BHIBOHI,
BBIIIOJIHATH ~ TNPSIMBIE  U3MEPECHUA  TEMIEPATypbl,  OTHOCUTEJIbHOU
BJIKHOCTH BO3JyXa, CHJIbI TOKa, HANPSHKEHUS C HCIIOJb30BAHUEM
aHAJIOrOBbIX MPUOOPOB U JATUMKOB (PUBMUECKUX BEIUYWH, CPAaBHUBAThb
PE3yIbTaThl U3MEPECHHH C y4ETOM 3aJaHHOW aOCOFOTHOM MOTPEITHOCTH;
MPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIUYUHBI OT
Jpyrol C HCHOJb30BAaHUEM TMPSAMBIX U3MEPEHUH  (3aBUCHUMOCTh
CONPOTHUBIICHUSI MPOBOJAHUKA OT €ro JIMHBI, IUIOMAAX MONEPEYHOTO
CEUYEHHMS M YAEIBLHOIO CONPOTHUBIICHUS BEIIECTBA MPOBOJIHUKA, CHJIBI TOKA,
UIYIIEr0 4Yepe3 MNPOBOAHUK, OT HANPSDKEHUST Ha  IPOBOJHUKE,
WCCIICIOBAHME  TOCJIEIOBATEILHOIO UM IMAPAJUIEIBHOTO  COCIUHEHUM
MPOBOJAHUKOB): IUIAHUPOBATh HCCIEIOBAaHUE, COOMpATh YCTAHOBKY U
BBITIOJIHATh H3MEPEHUS, CleAys MNPeIJIOKCHHOMY IUIaHy, (UKCHUPOBATH
pe3yabTaThl TOJYYCHHOM 3aBUCHMOCTH B BHUJE TaOmMI] U TrpaduKoOB,
JIeNIaTh BBIBOJBI MO PE3YIbTATAM HCCIICIOBAHUS;

MPOBOJIUTh KOCBEHHBIC H3MEPEHUs (UIHYCCKUX BeJIMUMH (yAeiabHas
TEIUIOEMKOCTh ~ BEIIECTBA, CONPOTHUBJICHHWE IMPOBOJAHUKA, paboTa H
MOIITHOCTh JJICKTPUYECKOTO TOKA): IJIAaHUPOBATh W3MEPEHUs, COOUpAThH
AKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIIEIYs NMPEIIOKECHHOW WHCTPYKIIUMU, U
BBIUMCJISATh 3HAYCHNE BEJINYNHBI;

coOrofaTh MpaBujIa TEXHUKU 0€30MacHOCTH IpU padoTe ¢ J1abopaTopHBIM
0o00OpyaOBaHUEM;

XapaKTepU30BaTh TMPUHLMIBLI  JCHCTBUS HU3yYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha UX OMNUCAaHHUSA (B TOM 4YHCIE:
CHUCTEMa OTOIUICHHSI JOMOB, TUTPOMETp, IMapoBas TypOWHA, amIepMmerp,
BOJIBTMETP, CYETYUK BJIEKTPUUYECKOW SHEPIUM, IJIEKTPOOCBETUTEIIbLHBIC
npuOOPBI, HArPeBaTEIIbHBIE JCKTPOIIPUOOPHI (TIPUMEPHI), IIIEKTPUICCKUE
MIPEAOXPAHUTEIH, JIEKTPOMArHUT, JIEKTPOJABUTATEIh TTOCTOSHHOTO TOKA),
WCIOJIb3ys 3HAHMSI O CBOWCTBaX (PU3MUYECKHX SBJICHUNW M HEOOXOIMMBIC
(dbu3nYecKre 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA WU U3MEPHUTEIbHBIC
npuOOpbl MO CXEMaM M CXEMaTUYHBIM PHUCYHKaM  (3KUJIKOCTHBIM
TEPMOMETP, TEPMOC, IICUXPOMETP, TUIPOMETP, IBUIaTEIb BHYTPEHHErO
CropaHus, 3JEKTPOCKOI, PEOCTaT), COCTABJISATh CXEMbl AJICKTPUUYECKHUX
LENEN C MOCIEA0BATEIbHBIM U IApAJUIEIbHBIM COEAUHEHUEM JJIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUYEHUS DJIEMEHTOB JJIEKTPUUECKUX IIETICH;



NPUBOJIUTH  MpPUMEPHl  (HAXOIUTh  HMHPOPMALMIO O  MIPUMEPAX)
IPAKTUYECKOTO HCMOJb30BaHUS (PU3MUECKUX 3HAHUA B IIOBCEIHEBHOU
KU3HM U1 oOecriedyeHrst 0€30MacHOCTH MpU oOpalieHuu ¢ nmpudopamu u
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3/I0pOBbS U COOJIIOJEHUS
HOPM 3KOJIOTHYECKOTO IMOBEACHUS B OKPYXKAIOIIEHN CpelIe;

OCYIIECTBJIATh MMOUCK HWH(MOpMaMK  (PUIUYECKOTO COAEpKaHUA B
NHTepHeTe, Ha OCHOBE HMEKOUIMXCA 3HAHUW U IIYTEM CpPABHEHMUS
JIOTIOJTHUTENIbHBIX ~ MCTOYHUKOB  BBIACISATH  MH(GOpPMALIMIO, KOTOpas
SBJISIETCS] POTUBOPEUUBOM HIIM MOKET OBITh HEIOCTOBEPHOM;
MCIOJIb30BaTh MPHU BHIOJIHEHUH Y4E€OHBIX 33JjaHUN HAyYHO-TOIMYJISIPHYIO
JIUTEpaTypy (PU3NYECKOr0  COIEp)KaHMS, CIPABOYHbIE MaTEpUabl,
pecypebl cetn MHTEpHET, BianeTs NpuéMamMy KOHCIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHusi HHPOPMAIUU U3 OJHON 3HAKOBOW CHCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCbMEHHBIE U KpaTKUE YCTHBIE COOOIICHMS,
00o0mass wH}OpPMAIMI0O W3 HECKOJbKHX HMCTOYHUKOB (PH3UYECKOTO
COJIEp)KaHUsl, B TOM 4YHCIE NYOJUYHO TPEACTABIATh PE3YJIbTAThI
IIPOEKTHOM WJIM MCCIEA0BATEIBCKOU NESATENBHOCTH, IPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh ~M3YYEHHBI TMOHATUWHBIA anmapaT Kypca (U3MKH,
COIPOBOXKATh BBICTYIIJICHUE IIPE3CHTALIUEH;

IpU BBINOJHEHUM YYEOHBIX MPOEKTOB M HCCIEIOBAHUN (PUINUYECKHUX
IPOLIECCOB paclpeAesaTh OO0S3aHHOCTH B TPYINIE B COOTBETCTBUU C
ITOCTABJICHHBIMH 3aJ]a4aMH, CJICIWTH 34 BBIIOJIHEHUEM IUIAHA JACUCTBUU U
KOPpPEKTUPOBaTh €ro, aJeKBaTHO OLEHUBaTb COOCTBEHHBIH BKJIaJ B
JEATENbHOCTD IPYIIbI, BHICTPAaUBaTh KOMMYHUKATUBHOE B3aUMO/ICHCTBHE,
MPOSIBIISASE TOTOBHOCTD pa3periarb KOHQIUKTHI.

K xonIty oOyuenus B 9 kjiacce mpeMeTHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaxaTh c(hOPMUPOBAHHOCTh Y 00YUaAIOIIUXCS YMEHUI:

UCIIOJIb30BaTh IOHATHA: CHUCTEMa OTCYETa, MarepUalibHas TOYKa,
TPAEKTOPHsI, OTHOCHUTEILHOCTh MEXaHUYECKOTO NBIKEHUS, nedopMmarus
(ynpyrasi, miacTu4eckasi), TpPEHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHUE,
HEBECOMOCTh U TEPErpy3KH, LIEHTP TSHKECTH, aOCONIOTHO TBEPIOE TETO,
HEHTpP TsDKECTH TBEPJOTO Teja, paBHOBECHE, MEXaHUUYECKHE KOJeOaHus U
BOJIHBI, 3BYK, HH(Pa3ByK M YJIbTPa3BYK, 3JIEKTPOMArHWTHbIE BOJIHBI,
[IKajga 3JEeKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CHEKTPbl UCIYCKaHWs U TOIJIOLIEHUS, anb(a, O0eTa- U ramMma-u3iydeHus,
M30TOIIbI, IZIEPHASI SHEPreTUKA;

pa3nuyarh SIBIECHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHENWHOE
JBUKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEWHOE [BHXKEHHE, CBOOOJIHOE
najieHue Tell, PABHOMEPHOE JIBHXKEHHE 110 OKPYKHOCTH, B3aUMO/IEICTBUE



TE€J, PEaKTUBHOE JIBIKEHHE, KOJeOaTeNbHOE ABUKEHHUE (3aTyxarollue |
BBIHYK/ICHHBIE KOJIeOaHUs), PE30HAHC, BOJIHOBOE JBUIKEHHUE, OTPAXKEHUE
3ByKa, MPSMOJMHEUHOE PACHPOCTPAHECHHUE, OTPAKCHUE M MPEIOMIICHUE
CBETa, OJIHOE BHYTPEHHEE OTPAKEHHUE CBETA, PasziiOKeHHe OEI0ro cBeTa B
CHEKTp U CIOXKEHHE CHEKTPAJIbHBIX I[BETOB, JHCIEPCHUsSI  CBETa,
€CTECTBEHHAsl PaJMOaKTUBHOCTh, BOSHUKHOBEHHE JIMHEMYATOrO CIEKTpa
U3JTYYEHHUS ) TI0O OMUCAHUIO UX XapPaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3HUECKOE SIBJICHUE;

pacrmo3HaBaTh TNPOSBICHHE W3YYCHHBIX (U3HYECKUX  SBJICHUA B
OKpyXaroreM Mupe (B TOM umciie (U3NUYECKUE SBICHUS B TMPHUPOJIE:
MIPUJIMBBI U OTJIUBBI, ABMKEHHE IIIaHET CONHEYHOW CUCTEMBI, PEAKTUBHOE
JBU)KCHUE JKUBBIX OpPraHMW3MOB, BOCHPHUSITHE 3BYKOB JKMBOTHBIMU,
3eMIIETPSACEHUE, CEUCMUYECKHE BOJIHBI, I[YyHAMH, 0JXO, LIBETa TeJ,
ONTUYECKHE SBJICHUS B MPHUPOJE, OMOJOTUYECKOE NEHWCTBHE BUIUMOTO,
yIbTpadroONIeTOBOTO W PEHTTEHOBCKOTO W3JIyYEHUH, ECTECTBCHHBIN
paivoOaKTUBHBIA (OH, KOCMUYECKHE Iy4d, PAAUOAKTHUBHOE H3Iy4CHUE
MPUPOJHBIX MHUHEPAJIOB, JIEUCTBUE PAAUOAKTUBHBIX W3IYyYCHHI Ha
OpraHM3M YeJIOBeKa), NMPHU STOM MEPEBOAUTH MPAKTHUYECKYIO 3a/ady B
yueOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOWCTBA (MpU3HAKU) (PU3UUECKUX
SIBJICHU;

OINMKCHIBATh U3yYEHHBIE CBOMCTBA Tel M (U3MUECKHUE SBJICHUS, UCIIONb3YS
¢du3uyeckre BEIUYMHBI (CPEIHsSIE W MTHOBEHHAs CKOPOCTh Tejla Mpu
HEPaBHOMEPHOM JBH)KEHUHU, YCKOpPEHHE, IEPEMEIICHHUE, MyTh, YIJoBas
CKOpPOCTb, CWJIa TPEHHUS, CWJIa YINPYrOCTH, CHJIa TSHKECTH, YCKOPEHUE
CBOOOJTHOT'O TAJICHHs, BEC TeJla, HUMIYJIbC Tejla, HWMIYJIbC CHUJIBI,
MEXaHW4ecKass padoTa W MOIIHOCTb, MOTCHIMAIbHAS DSHEPrus Tena,
MOAHATOTO HAJ MOBEPXHOCTBIO 3€MJIM, MOTEHUHUAIbHAS SHEPrus CHKaTOu
NPY)KUHBbI, KUHETUYECKass HHEPrusi, MOJHAs MEXaHU4YecKas JHEprus,
MEepPHOJ U YacToTa KoJieOaHUM, JJIMHA BOJHbBI, TPOMKOCTh 3ByKa M BBICOTA
TOHa, CKOPOCTh CBETA, MOKAa3aTesib MPEJIOMJICHHS CPE/bl), IPU ONMUCAHUU
MPABWJIBHO TPAKTOBaTh (U3MUECKUN CMBICT HCIHOJIb3yeMbBIX BEJIMYWH,
0003HAYEHUSI W EOUHUIBI (PU3UYECKUX BEIMYUH, HAXOAUTH (OPMYIIbI,
CBSA3BIBAIONINE JJAHHYIO (DU3UUYECKYIO0 BEJIMUYMHY C APYTMMU BEJIWYHWHAMU,
CTpOUTH TpadKN U3YYCHHBIX 3aBUCUMOCTEN (PM3UUECKUX BEJIUYNUH;
XapaKTepu30BaTh CBOWCTBA Tel, (U3MYECKUE SBICHUS M IMPOIIECCHI,
UCIIONB3Ysl 3aKOH COXPAaHEHUsI IHEPruM, 3aKOH BCEMHUPHOIO TATOTCHHS,
MPUHLUN CYNEPHO3UIUA CUJ, MNPUHLUMUN OTHOCUTeNbHOCTH ['anuies,
3ak0Hbl HbIOTOHA, 3aKOH COXpPAHEHUS UMITYJIbCA, 3aKOHbI OTPAXKEHUS U
MPEJOMJIEHHS CBETA, 3AKOHBI COXPAHEHHUS 3apsiA0BOI0 U MaCCOBOTO YHCE



IOpU SAEPHBIX PEAKIUAX, IPU ITOM JAaBaTh CIOBECHYK (POPMYIHUPOBKY
3aKOHA U 3alKChIBaTh €T0 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSCHATh (PU3NYECKUE MPOLIECCHl U CBOMCTBa TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTYallMi MPaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
NPUYUHHO-CIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHUE U3 2—3 JIOTHYECKUX
iaroB ¢ Omnopod Ha 2—3 U3YYEHHBIX CBOMCTBA (PU3MYECKUX SIBICHMIA,
(bu3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacu€THble 3aJadd  (omMparoluecs Ha cucremMy u3 2-3
YpaBHEHMI), UCHOIb3YS 3aKOHBI U (POPMYJIbI, CBA3bIBAIOLINE (PU3NUECKHE
BEJIMYMHBI: HAa OCHOBE aHajM3a YCJIOBUS 3aJauM 3allMChIBaTh KpPaTKOE
YCIIOBHE, BBISBIATh HENOCTAIOIINE UM U30BITOYHBIE JaHHbBIE, BHIOMPATH
3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE AJISl PELICHUS, TPOBOAUTH PACUEThI U
OLIEHUBAaTh PEATUCTUYHOCTb IOJYYEHHOIO 3HA4eHMs]  (PU3MUECKOM
BEJIMYUHBI;

pacro3HaBaTh MPOOJEMbI, KOTOpPbIE MOXKHO pPEIIUTh MPH TOMOIIU
(¢U3NYECKUX METONIOB, MCIIONb3ysd ONUCAHUE HCCIEI0BAaHUS, BBIICIATH
IpoBepsieMOe  MPEANONOKEHUE, OICHUBATh MPABUIBHOCTh MOPSAKA
NPOBEACHUS  MCCICAOBAHMS, J€JaTb  BBIBOABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOJEHUI U OIBITOB,;

OPOBOJIUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKUX SBICHUM WJIH
¢u3nyeckux CBOMCTB Tel (M3ydeHHE BTOporo 3akoHa HbroToHa, 3akoHa
COXpaHEHUS! JHEPruH, 3aBUCUMOCTh MEpHOoJa KOJICOAHWH MPYKHHHOTO
MasiTHUKa OT Macchl Irpy3a M *KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/Ibl MAJIBIX KOJIEOaHUH, TPSIMOIMHEWHOE PACIIPOCTPAHEHHE CBETA,
paszioxkeHue Oeyoro cBera B CHEKTP, M3yYEHUE CBOMCTB M300pakeHUs B
IUIOCKOM 3€pKajie M CBOMCTB H300pakeHHs TMpeaMera B coOuparouieit
JUH3€, HAOMIOJEHUE CIUIOIIHBIX W JIMHEHYaThIX CHEKTPOB H3JIy4EHUs):
CaMOCTOATENIbHO  COOMpaTh YCTAaHOBKY U3 H30bITOYHOro Habopa
00OpynOBaHMs, ONMCBIBaTh  XOJI ONbITA U  €ro  pe3ynbTarhl,
(bopMyIIMpOBaTh BBIBOJIBI;

POBOJIUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX W3MEPEHUH, Ompeensis
CpeAHee 3HAuYE€HHUE W3MEPSEMON BeIMUYMHBI ((POKYCHOE pacCTOSHUE
coOuparonieil JuH3bI), OOOCHOBBIBATH BBIOOP cIoco0a H3MeEpeHus
(M3MepUTENBLHOTO MPUOOpa);

IPOBOJUTH HCCJIEOBAaHUE 3aBUCUMOCTEM (IU3MYECKUX BEJIUYHUH C
UCTIOJIb30BAaHUEM TPSMBIX W3MEpPEHHH (3aBUCUMOCTh MYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIB)KEHUM O€3 HayalbHOH CKOPOCTH, MEpHUoja
KOJIeOaHMT MaTeMaTHYeCKOro MasTHUKA OT JJIMHBI HUTH, 3aBHCHUMOCTH
yriia OTpa)KeHHsI CBETa OT yrja MaJeHUsl W yrjia IpejoMJIeHHs] OT yria



NaJCHNs): TUIAHUPOBaTh HCCJICIOBAaHUE, CaMOCTOSTENLHO COOMpaTh
YCTaHOBKY, (UKCUpPOBaTh pPE3yJbTaThl IMOJY4YEHHOH  3aBHCHUMOCTHU
(¢u3UYECKUX BEIUYUMH B BUJE TAONUI] U TPaPUKOB, JelaTh BBIBOJBI IO
pe3yJibTaTaM UCCIEI0BAHUS;

MPOBOANTh KOCBEHHBIC W3MEPECHHMsSI (M3MYECKUX BEIMYHMH (CpemaHss
CKOpPOCTh M YCKOpPEHHE Tella TMpH PaBHOYCKOPEHHOM JIBHDKEHUH,
YCKOPEHHE CBOOOJHOTO MaJeHHs, >KECTKOCTh MPYXKHUHBI, KO UIIMEHT
TPEHUS CKOJBKKECHHS, MeXaHW4eckas pabdoTa ¥ MOIIHOCTh, 4YacToTa H
nepuoj; KojeOaHWi MaTeMaTH4eCKOr0 ¥ TPYKUHHOTO MAasiTHUKOB,
ONTUYECKasl CWJIa COOMpPAIONICH JIMH3BL, PAAUOAKTHBHBIN  (HOH):
IUTAHUPOBATh HM3MEPEHUs, COOUpaTh IKCIEPUMEHTAIBHYIO YCTaHOBKY H
BBITIONTHATh U3MEPEHUs, CIENysl MPEII0KCHHON WHCTPYKIIUH, BBHIYHUCIISATH
3HA4YCHHE BEIMYMHBI U aHATM3UPOBATH MOJYUEHHBIE PE3YIbTaThl C YUETOM
3aJJaHHOM TOTPEITHOCTH U3MEPEHHUIA;

CO0JI0/1aTh MpaBHJIa TEXHUKU O€30MacCHOCTH MpHU paboTe ¢ 1abopaTOPHBIM
000pyIOBaHUEM;

pa3nuyaTh OCHOBHBIC TMPU3HAKA W3YYEHHBIX (DU3NUECKUX MOJIEIICH:
MaTepralibHasi TOYKa, a0COIIOTHO TBEPIOE TEJI0, TOYEHUHBIM HCTOUHHK
CBETa, JIyd, TOHKas JIMH3a, IUIAHETapHas MOJENb aroMa, HYKJIOHHas
MOJIeIb aTOMHOTO SIApa;

XapaKTepu30BaTh TMPUHIMIBI  JEACTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa WX ONMUCAaHUS (B TOM YHCIE:
CIUJOMETP, NATYMKU TIOJIOKEHMsS, PACCTOSHHS M YCKOPEHHUS, paKera,
9XOJIOT, OYKH, TEepHucKom, ¢oToanmapar, ONTUYECKUE CBETOBOIBI,
CTIIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), HCHONB3YyS 3HAHHUS O
CBOMCTBaX (Pu3MUYECKUX SBIEHUA U  HeoOXomumbie (u3mdeckue
3aKOHOMEPHOCTH;

WCIOJIb30BATh CXEMbl U CXEMATUYHBIC PUCYHKH M3yYEHHBIX TEXHUYECKHX
YCTPOKNCTB, M3MEPUTEIIbHBIX MPHOOPOB M TEXHOJOTHMYECKUX IIPOIECCOB
OpU PEHICHUH YUeOHO-TIPAKTUYECKUX 3a7ad, ONTHYCCKHUE CXEMBl IS
MOCTPOEHUS N300paKEHUH B TIIOCKOM 3€pKaJie U COOMpAIOIeH JIMH3E,
OPUBOAWTh  MPUMEpPhl  (HAXOAWTh  HMH(POpPMALMIO O  MpPUMEpPax)
MPAKTUYECKOTO HCIOIb30BaHUS (U3MUECKUX 3HAHUM B IOBCEIHEBHON
KU3HU Ui obecriedeHusi 6€30MacHOCTH MpHU OOpalleHuu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPONUCTBAMH, COXPAHEHHUsSI 370POBbS M COOJIOJCHUS
HOPM JKOJIOTUYECKOT0 TTOBEICHUS B OKPY)KAIOIIEH cpeie;

OCYIIECTBJIATh TOMCK WHpOpMaMK  (DUIUIECKOTO COAEPKAHUSA B
HuTepHeTe, caMOoCTOATENbHO (OPMYIUPYs TOMCKOBBIN 3aMpoc, HAXOIUTh



NYTH ONPEENICHHUs TOCTOBEPHOCTH MONYy4E€HHOW MH(pOpPMAlUKd HA OCHOBE
UMEIOLIUXCS 3HAHUN U JOMOJHUTENbHBIX UCTOYHUKOB,

UCIOJIb30BaTh MPU BBINOJIHEHUN Y4YEOHBIX 33JaHUN HAYYHO-MOMYJISIPHYIO
auTeparypy  (pu3MUeckoro coiepKaHWs, CIpPaBOYHBIE MaTEpUAbI,
pecypebl cetu MHTEepHET, BiageTh NpUEMaMHu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusl HHPOPMAIIUU U3 OJHON 3HAKOBOW CHCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U YCTHbIE COOOIIEHUS Ha OCHOBE
uH(GOpMAIIMU W3 HECKOJBKMX HCTOYHHUKOB (PHU3UUYECKOTO COACpXKaHMUS,
MyOJIMYHO TPEACTABIATH PE3YIbTAaThl MPOSKTHON MJIM UCCIIEA0BATEIHCKOM
NEeSATeNIbHOCTH, TMPH  ATOM TPaMOTHO  HCIOJb30BaTh  W3YUEHHBIH
NOHATUIHBIN amnmapar W3y4yaeMmoro pasiena (U3MKH M COMPOBOXKIATb
BBICTYIUICHHE Tpe3eHTale ¢ y4y€ToM OCOOEHHOCTEH ayAUTOPHH
CBEPCTHHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
KosnuecrBo yacos DJIEKTPOHHBbIE
Ne HanmeHnoBaHue pa3iesioB U TeM (undposbie)
Konrpoubnbie | Ilpakrnyeckue
n/n NPorpamMmbl Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. ®u3uka u €€ poJib B IO3HAHUHU OKPY:KAKIIEro Mupa
1.1 ®dusnka - HayKa 0 MPUpoJIe 2 bubmorexa [TOK
https://m.edsoo.ru/7f416194
1.2 DU3NUECKUE BETMIHUHBI 2 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
bub K
1.3 EcTecTBEeHHOHay4YHBII METO/] TO3HAHUS 2 1 nomHotexa LO
https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nen 2. [lepBoHayanbHble CBeIeHUs] 0 CTPOEHHUH BelllecTBa
b K
2.1 Crpoenue BemiecTpa 1 nommorexa O
https://m.edsoo.ru/7f416194
29 JIBHKeHHe 1 B3aMOCHCTBUE YaCTHI] ) | bu6mmoreka [JOK
) BeEIecTBa https://m.edsoo.ru/71416194
23 ArperaTHbl€ COCTOSIHUS BEIIECTBA 2 bubmorexa [TOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBu:keHne u B3auMo/ieiicTBHe TeJl
bu6mmoreka [JOK
3.1 M 3
CRAMITCCIOE ABIDECHIE https://m.edsoo.nw/7f416194
32 WNnepuus, macca, IIIOTHOCTH 4 1 bubmotexa [IOK




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

bubmoteka [IOK

33 Cuna. Bunsr cun 14 2
https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. [laBienne TBEPABIX TeJl, }KUAKOCTE ¥ ra3oB
41 Hasnenue. [1epenaua naBieHus TBEPABIMU 3 bubmmorexa [{OK
’ TeJIaMU, >KUJAKOCTSIMU 1 Ta3aMu https://m.edsoo.ru/7f416194
42 JlaBIieHHE KU IKOCTH 5 bubmorexa LIOK
https://m.edsoo.ru/7f416194
4.3 ATtMocdepHOe naBiIcHHE 6 bubmorexa [OK
https://m.edsoo.ru/7f416194
44 JleficTBuE )UKOCTH U Ta3a Ha IOTPYKEHHOE 7 3 bubmotexa [IOK
' B HUX TEJIO0 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 5. Pabora m MOIIHOCTDH. JHEprus
5.1 PaboTta 1 MOIIHOCTE 3 1 bubmorexa LHOK
https://m.edsoo.ru/7f416194
52 IIpocTbie MeEXaHU3MBI 5 1 bubamorexa LOK
https://m.edsoo.ru/7f416194
53 Mexanuueckasi SHEprus 4 1 Brbmioreia TOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 12
Pe3epBHOE Bpems 3
OBILEE KOJIMYECTBO HACOB IIO ITPOTPAMME 68 12




8 KJIACC

KoanuecrBo yacoB DJIEeKTPOHHBIE
HanmeHnoBaHnue pa3iejioB ¥ TeM nudpoBbIe
Ne n/m P Kourpoasubie | Ilpakruueckue (1cpp )
NMPorpaMMbl Bcero o0pa3oBarejibHbIE
padoThI padoThI
pecypcsl
Pazgen 1. TenioBLIe IBJEHUSA
bu6moreka LJOK
1.1 7 7
CTpoenne i cBolicTBa BemecTsa https://m.edsoo.ru/7f4181ce
bu6moreka IJOK
1.2 Tennosbie nporeccy! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3jnes 2. DiekTpuyecKkue ¥ MATHUTHbIE SIBJICHUSI
21 DIIEKTPUYECKUE 3apsJibl. 3apsHKEHHbBIC Tella 7 1 bubmmoreka [IOK
’ U UX B3aUMOJCHCTBUE https://m.edsoo.ru/7f4181ce
22 ITocTOsAHHBIN YTIEKTPUUECKUI TOK 20 2 7 bubmmorera LOK
https://m.edsoo.ru/7f4181ce
2.3 MarsuTHbIE SBIECHUS 6 1 1.5 bubmiorexa LOK
https://m.edsoo.ru/7f4181ce
24 DNeKTpOMarHuTHAs] UHTYKIUS 4 bubmotexa LOK
https://m.edsoo.ru/7f4181ce
Hroro nio pazaeny 37
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO HACOB I1O ITPOTPAMME 68 4 14.5




9 KVIACC

KoanuecrBo yacoB DJIEeKTPOHHBIE
HanmeHnoBaHue pa3ie/ioB U TeM undposbie
Ne i/ P Kourpoubnbie | IIpakruueckune (1upp )
NPoOrpaMmsbl Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcsl
Pa3znen 1. Mexanuueckue siBJeHUs
11 MexaHnuecKkoe ABMKEHNE U CIIOCOOEI €ro 10 | bu6moreka LJOK
' ONMCaHUA https://m.edsoo.ru/7f41a4a6
bu6moreka IJOK
12 B i 20 1 3
SAMMOACHETBHE TE https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPAHEHUS 10 3 bubmorexa [TOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. MexaHuveckne KoJ1e0aHUsI M BOJIHbBI
bu6mmoreka [JOK
2.1 M 7
CXAHIIECKHE KoACOaHHS 3 https://m.edsoo.ru/7f41a4a6
b K
22 MexaHnuecKre BOJHBI. 3BYK 8 1 3 nomorexa [10
https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3nen 3. DiieKTpOMarHuTHOE MoJi€ ¥ 3JIEKTPOMAarHUTHBIE BOJIHBI
31 DJIEKTPOMArHUTHOE NOJIE U 6 ) bu6motexa [JOK
’ 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Paznen 4. CBeToBbI€E SIBJICHUS
4.1 3aKOHBI pacpOCTPAHEHHUS CBETA 6 2 bubmmorexa [{OK




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

42 JIMH3BI U ONITUYECKU E TPUOOPHI 6 3 brbmorexa LIOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka IJOK

4. P 2

3 a3JoKeHUe 0eJIoro CBETa B CHEKTP 3 https://m.edsoo.ru/7f4 1 ada6
Hroro no pazneny 15
Pa3znen 5. KBantoBLIe IBJIeHUS

5.1 Hcnyckanue v nOriomeHne cBeTa aToMOM 4 1 bubmmotexa HOK
https://m.edsoo.ru/7f41a4a6
bu6moreka LJOK

52 Crpoerne aTomHoro spa 6 ! https://m.edsoo.ru/7f41a4a6
b K

53 SnepHsbie peakiuu 7 1 nosmorexa O
https://m.edsoo.ru/7f41a4a6

Hroro no pazneny 17
Paznen 6. [loBTOpuTE1bHO-0000 110 IMIT MOYJIb
6.1 [ToBTOpEeHME U 00OOIIICHHE COIEPIKAHMS 9 ) bu6moreka IJOK
’ Kypca pu3uku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 9
OBILEE KOJIMYECTBO HACOB IIO ITPOTPAMME 102 27




IHOYPOYHOE IIVTAHUPOBAHMUE

7 KIIACC
KoanuecrBo yacoB
Ne JIeKTPOHHBIEe HU(pPOBbIE
Tema ypoka KoHTposbHbIE IIpakTuyeckue
n/n Bcero o0pasoBarelibHbIe pecypchbl
padoThI padoThI
1 ®usnka — Hayka o npupoje. SABneHus 1 bu6motexa I[{OK
npupoasl. Pu3HUecKue IBICHUS https://m.edsoo.ru/ff0b21fe
MexaHunudeckue, TEMIOBHIE,
bubmuorexa IJOK
2 ANEKTPUYECKUE, MATHUTHBIC, CBETOBBIE, 1
https://m.edsoo.ru/ff0b21fe
3BYKOBBIC SIBJICHHS
Bbubmmoreka IJOK
3 Du3nyuecKre BEIMUUHBI U UX U3MEPEHUE 1
https://m.edsoo.ru/ff0b21fe
VYpok-uccnenosanue "M3mepenue
4 P P 1 1 bubmoreka [IOK
TeMIepaTypbl IPH TOMOIIH KUJKOCTHOT O
PATYPELID HHLHA https://m.edsoo.ru/ffOb21 fe
TEPMOMETPA U 1aTYUKA TEMIEPaTypsl”
Kaxk ¢usuka u gpyrue ecrecTBeHHbIC
HAaYKH U3y4aroT IPUPOLY.
5 E Y i P pv Y 1 bu6moreka [JOK
CTECTBEHHOHAYUYHBIN METO]] TO3HAHMUSI.
i . https://m.edsoo.ru/ff09f72a
Onucanue GU3NIECKUX SBICHUMN C
MTOMOILBIO MOJENIEH
VYpok-uccinenosanue "[IpoBepka
6 TUIIOTE3bI: TAJIbHOCTD MMOJIETA IIAPUKA, | | bubmmotexa [{OK
IyLIEHHOT'0 TOPU30HTAIBHO, TEM OOJIbIIIE, https://m.edsoo.ru/ff0b21fe
4yeM OouibIe BhICOTa IycKa'
Crtpoenue BeniectBa. OMBITHI,
Bbu6mmoreka IJOK
7 JTOKa3bIBAIOIME TUCKPETHOE CTPOCHHE 1

BCIICCTBA

https://m.edsoo.ru/ff09fe0a




bu6moreka IJOK

8 JIBM>KeHuUE yacTull BEIECTBA
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «ONbITHI 11O
9 HaOJIFOICHUIO TETIJIOBOT'O PACIIHPEHUS
razoB»
bub6muoreka IJOK
10 ArperatHbie COCTOSIHUS BEIIECTBA
P H https://m.edsoo.ru/ffOb21fe
B3anMocBs13b MeX 1y CBOMCTBAMU BEIIECTB
B Pa3HbIX arperaTHbIX COCTOSHUSIX U UX
bu6mmoreka IJOK
11 ATOMHOMOJIEKYJISIPHBIM CTPOCHUEM.
. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHHI
BOJIbI
2 Mexanuueckoe 1BuxeHue. PaBHomepHOe bubmorexa [JOK
U HEPABHOMEPHOE JIBUKECHUE https://m.edsoo.ru/ff0a05c6
bubmotexa [IOK
13 Cxkopocts. Eqununel ckopoctu 1
https://m.edsoo.ru/ff0a079¢
bub6muoreka IJOK
14 Pacyer myTu u BpeMEHM IBUKCHUS
https://m.edsoo.ru/ff0a0aed
Wueprius. 3aKoH WHEPIIHH.
P N P bu6mmoreka IJOK
15 B3aumoneiicTBue Ten Kak npuunHa
https://m.edsoo.ru/ff0a0c10
M3MEHEHUS CKOPOCTH JIBUKECHUS TEIl
16 IInoTHOCTE BemecTBa. PacueT Macce 1 bubmorexa IJOK
o0beMa Teja 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHnas padora «Onpeznenenue bubmmorexa [JOK
ILUIOTHOCTHU TBEPAOIO TEJIA» https://m.edsoo.ru/ffOb2 1 fe
18 Pemenue 3ana4 no teme "I110THOCTH bubmoreka [IOK
BeriecTsa" https://m.edsoo.ru/ff0al23c
19 Cuna kak XapakTepucTUKa bubmorexa [JOK




B3aumo/eiicTBus ten. Cuia yrnpyrocTtu.
3akoH ['yka

https://m.edsoo.ru/ff0b21fe

JlabopaTtopHas pabota «3yueHue

20 3aBHCUMOCTH pacTshKeHHs (edopmariim) buommorexa [{OK
P VICROPMAT https://m.edsoo.ru/ffOb21fe
MPY>XUHBI OT TPUIIOKEHHOMN CHITBI
bub6muoreka IJOK
21 SBnenue tarorenus. Cuna Tspkec
BACHIE TATOTCEHIEL LA TREeCTH https://m.edsoo.ru/ff0b21fe
CBs13b MEXy CHJION TSXKECTU U MAacCOU
22 tena. Bec Tena. Pemenue 3anay no reme Brbmioreia LIOK
o~ ) A https://m.edsoo.ru/ff0al778
Cuna TspKecTH
3 Cuita TsDKECTH Ha JPYrux IjIaHeTax. bubmuorexa [IOK
PusnyecKkue XapaKTepUCTHKH TUIAHET https://m.edsoo.ru/ff0al502
bu6mmoreka [JOK
24 N3mepenue cui. aMmoMme
Mepetiite cit1. Jliamomerp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [JOK
25 Bec tena. HeBecomoc
T, HIERECOMOCTR https://m.edsoo.ru/ff0al778
2% CrnoxeHue IByX CUJI, HAIIPABJIEHHBIX T10 bubmotexa [{OK
OJIHOM IIpsiMOii. PaBHOAENCTBYIOIAS CHIT https://m.edsoo.ru/ff0ala70
7 Pemenne 3amau mo Teme bu6moreka [JOK
"PaBHopeiicTBYIOIIAS CHT" https://m.edsoo.ru/ff0b2 1 fe
73 TpeHne CKONbKEHUSI U TPEHUE TIOKOSI. bu6immoreka [JOK
TpeHue B IpUpojie U TEXHUKE https://m.edsoo.ru/ff0alb9¢
Jlabopatopnas pabora «M3yuenue
29 3aBUCUMOCTH CUJIbI TPEHUS CKOJIbKECHHUS bubmuorexa [{OK
OT CHJIBI JABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COIIPUKACAOIIUXCS TOBEPXHOCTEN»
30 Pemmenne 3amau Ha ornpeneneHme Bbu6moreka IJOK

PaBHOJEHCTBYIOILEH CHJIBI

https://m.edsoo.ru/ff0b21fe




Pemrenne 3agau mo remam: «Bec Tenay,

31 «"paduueckoe n300pakeHUE CUI, bubmoteia LIOK
& https://m.edsoo.ru/ff0alde0
«Cunbl», «PaBHOZEH CTBYIOIIAS CHID)
KonTtponbhas paboTa mo Temam:

1 «MexaHnueckoe IBHkenue», « Macca, bu6moreka IJOK
IJIOTHOCTBY, «Bec Tenay, «I'paduueckoe https://m.edsoo.ru/ff0b21fe
n3o0paxkeHue cuin», «CUIbI»

33 JaBnenue. CriocoObl yMEHbIIICHUS U bu6moreka [JOK
YBEJIMUEHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6

34 JlaBnenue ra3za. 3aBUCUMOCTb JABJICHUS bubmmotexa [{OK
rasza ot o0b&ma, TeMIepaTypbl https://m.edsoo.ru/ff0a2376

35 Ilepenayua naBneHust TBEPBIMU TEJIAMHU, bubmorexa [IOK
YKUJIKOCTSIMU U Tazamu. 3akoH [lackas https://m.edsoo.ru/ff0a25b0

36 JlaByieHME B )KUJIKOCTH U T'a3e, BEI3BAaHHOE bubmmorexa [JOK
JIEUCTBUEM CHJIBI TSKECTU https://m.edsoo.ru/ff0a2718

37 Pemenue 3anau no teme «JlaBieHue B bu6mmoreka [JOK
KUJKOCTH U raze. 3akoH [lackans» https://m.edsoo.ru/ff0a2826

bub6muoreka IJOK

38 (Coobwarontecs cocyat https://m.edsoo.ru/ff0a2970

. bu6mmoreka IJOK
39 I'mpopasamyeckuii mpece
https://m.edsoo.ru/ff0a3136

40 Manowmerpsl. [lopniHeBoH XKUIKOCTHBIN bubmmoreka IIOK
HAcoc https://m.edsoo.ru/ff0b2 1fe
Atmocdepa 3emmu. [Tprannb

Al CYIIECTBOBAHUS BO3AYITHOW 000JIOUKH bubmorexa [JOK
3emi. 3aBUCUMOCTh aTMOC(EPHOTO https://m.edsoo.ru/ff0a2b5a
JABJICHUS OT BBICOTHI HaJl YPOBHEM MOPS

42 Bec Bo3nyxa. ATMocdepHoe naBieHue bubmorexa [OK




https://m.edsoo.ru/ff0a2b5a

43 N3mepenune atMochepHOro JaBICHHS. bu6mmoreka [IOK
Omnpit Toppuuenmm https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(HEPHOTO TABICHUS OT bubmmorexa I[JOK
BBICOTHI HaJl yPOBHEM MOPsI https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepouna. AtmocdepHoe bubmmotexa [{OK
JlaBJICHUE Ha Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3apa4d o reme "AtMmochepHoe bubmuotexa LIOK
nasieHue" https://m.edsoo.ru/ff0b21fe
€ICTBHE KUJIKOCTHU U ras3a Ha
A g bu6mmoreka IJOK
47 MOTPYKEHHOE B HUX TEJI0. ApXUMEI0Ba
https://m.edsoo.ru/ff0a3276
cuia
JlabopaTopnas pabota «OmnpeneneHue
patopHai p P N Bumorexa ITOK
48 BBITAIKABAIOIIEN CHIIBL, IEMCTBYIOIIEH HA
https://m.edsoo.ru/ff0a33fc
TEJ0, MOTPY>KEHHOE B )KUAKOCTH
JlabopaTopHas paboTa mo Teme
49 «/ccrnenoBanue 3aBUCUMOCTH Beca Tela B bu6mmoreka [JOK
BOJIe OT 00hEMA TOTPYKEHHOU B KUIAKOCTD https://m.edsoo.ru/ff0a3514
YacTu Tea»
50 [InaBanue Ten bubmorexa [TOK
https://m.edsoo.ru/ff0a3a96
JlabopaTopHas padota "KoHcTpynpoBanue
51 apeo pe ;’ p0 c 0 apyepo Bubmiorexa [IOK
METpa UJIM KOHCTPYUPOBAHUE JIOJKH U
P P .. PYHP .. ,,)1 https://m.edsoo.ru/ff0b2 1fe
onpeesieHne €€ rpy30nobEMHOCTH
Pemenne 3ana4 mo remam: «IlnaBanue
52 cynoB. BoznyxomnaBanuey, «/laBnenue bu6mmorexa LOK
YAOB. BOILY o https://m.edsoo.ru/ff0a3654
TBEPABIX TEJI, KUIAKOCTEH 1 Ta30B»
53 Mexanudeckas pabora bubmoreka [JOK




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

bubmmorexa [JOK
54 MomHocTs. EAUHHUIIBI MOIITHOCTH nommoreka L1
https://m.edsoo.ru/ff0a3{82
55 VYpok-uccnenoranue "Pacuér MmomtHOCTH, | bubmorexa [JOK
pa3BUBaEMOM MpU MOABEME 110 JIeCTHUIIE" https://m.edsoo.ru/ff0b2 1fe
56 [IpocTeie Mmexanu3Mmel. Peruar. PaBHOBecue bubmmotexa [{OK
CHUJI Ha pblyare https://m.edsoo.ru/ff0b21fe
KonTtponbsHas pabota o Teme «/laBienue
57 TBEPABIX TEJ, KUIKOCTEH U ra30By / Bubmoreia LIOK
P L A https://m.edsoo.ru/ff0b21fe
Bcepoccuiickas mpoBepounas pabora
PesepBHbIii ypok. PaboTa ¢ TekcTamu 1o
53 TeMe «JlaBiaeHue TBEPABIX Tell, KUAKOCTEN bubmoreka [IOK
1 ra3oB» / Becepoccuiickas mpoBepodyHas https://m.edsoo.ru/ff0adffe
pabora
Pbruaru B TexHHKE, OBITY U IPUPO/IE.
59 JlaboparopHas paborta «yI/ICCJII; EBane 0.5 bubmorexa [TOK
p . pHai p 8 ' https://m.edsoo.ru/ff0a478e
YCJIOBUI PAaBHOBECHSI phIuara
60 Pemrenue 3aa4 1o TeMe «Y C10BUSA bubmuoreka IJOK
PaBHOBECHS pblYara» https://m.edsoo.ru/ff0a48a6
Koadpunuent nonesnoro aeicTpus
61 MexaHusMa. JlabopatopHas paboTa 05 bu6mmoreka [IOK
«3mepenue KITJ] HakioHHON ' https://m.edsoo.ru/ff0b21fe
TIJIOCKOCTH
62 Pemenue 3agad o reme "Pabora, bubmorexa [JOK
MotHocTh, KIT" https://m.edsoo.ru/ff0a4c48
63 Mexanunueckast 3Heprusi. Kunernueckas u bubmotexa [IOK
IOTEHIAAJIbHAS DHEPrUs https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHEHHSI MEXaHUUECKOU bubmoteka [IOK




SHEpPruu

https://m.edsoo.ru/ff0a4360

YPOK-3KCIEPUMEHT 10 TEME
"DKcIepuMEHTaIbHOE OIpe/iesieHn e

65 W3MEHEHUsI KHHETUYECKOU 1 1 1 bubmorexa [OK
. https://m.edsoo.ru/ff0b21fe
MOTEHLIMAJILHOM SHEPTUU MpU CKaThIBAHUN
TeJIa MO HaKJIOHHOM MI0CKOCTH"
66 KonTtponbsnas pabora no teme «Pabora n | bubmmoreka LIOK
MOIIHOCTb. DHEPTHsi» https://m.edsoo.ru/ff0b21fe
67 Pe3epBHblii ypok. PaboTta ¢ TekcTamu 1o 1 bu6moreka [JOK
TeMe "MexaHndeckoe ABIKeHue" https://m.edsoo.ru/ff0adee6d
63 PesepBHbIii ypok. PaboTa ¢ Tekctamu mo 1 bubmoteka [JOK
teme "Pabota. MomuocTs. DHeprus" https://m.edsoo.ru/ffOb21fe
OBIIEE KOJIMYECTBO YACOB ITO 63 12

I[TPOIT'PAMME




8 KJIACC

KoaunuecTBo yacoB

DJIeKTPOHHBIE UG poBbIE

Nen/m | Tema ypoka Kourpoabubie | IlpakTuueckue
Bcero o0pa3oBare/ibHbIEC PeCypChl
padoThI padoThI
OCHOBHbBIE TIOJIOKEHUS MOJIEKYIISIPHO-
. yUP bubmmorexa [{OK
1 KUHETHYECKOH TEOPUU U UX OIBITHBIE 1
https://m.edsoo.ru/ff0a5256
MOJATBEPXKIECHUS
bub6mmoreka [JOK
2 Macca u pazmep aTOMOB U MOJIEKYJT 1
https://m.edsoo.ru/ffOb21fe
3 Monemu TBEpAOro, KUAKOTO U | bu6mmoreka [JOK
ra3zo00pa3HOro COCTOSIHUI BellecTBa https://m.edsoo.ru/ff0a540e
OObsicHEeHuE CBOICTB TBEPOT O, )KUJKOTO U
4 ra3000pa3HOro COCTOSIHMM BelleCTBa Ha | bu6mmoreka [JOK
OCHOBE TOJIOKEHHUI MOJIEKYJISIPHO- https://m.edsoo.ru/ff0b21fe
KMHETUY E€CKON TEOPHUH
bubmuoreka IJOK
5 Kpucra €CKHE U aMO e Tena 1
PHCTAJLIHYCCKHE i aMOPpHEIC Te https://m.edsoo.ru/ff0a5800
6 CMauMBaHueE U KaWUIIPHOCTb. 1 bu6moreka [JOK
[ToBepxHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacmmpeHue u cxaTiue 1 brbamorexa LOK
P P https://m.edsoo.ru/ff0a5a26
3 Temneparypa. Cs3p TeMIepaTypsl CO 1 bubmmnoreka LIOK
CKOPOCTBIO TEIIOBOIO IBUKEHUS YaCTULL https://m.edsoo.ru/ff0b21fe
9 Buytpennss sneprus. CriocoObl U3MEHEeHHs | bu6mmoreka [JOK
BHYTPEHHEW 3HEpPruu https://m.edsoo.ru/ff0a5c60
b K
10 Buasl Tennonepenauun 1 nbmorexa IO

https://m.edsoo.ru/ff0a6412




VYpoxk-koHpepenuus "[Ipakrnueckoe

bu6morexa IJOK

11 HCII0JIb30BAHUE TEINJIOBBIX CBOMCTB BELLECTB
n " https://m.edsoo.ru/ff0a65c0
Y MaTEPUAJIOB B IENISX dYHEProcOepeKeHUS
12 KonuuecTBo TEIIOTHL. Y AenbHas bu6muorexa IJOK
TEIII0OEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHEHHE TEIIOBOrO OanaHca. bubmmorexa [{OK
TenooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHas pabora "MccnenoBanue
but6mmoreka [JOK
14 SBJICHUSI TEIJI00OMEHA IPY CMEILIMBAaHUU
N N " https://m.edsoo.ru/ff0a6a98
XOJIOTHOM U ropsiuei BOJIbI
Pacuer xonmm4ecTBa TEILIOTHI,
15 06x0 oro ArpeBa ena bubmuoreka IIOK
HEO0OXOIMMOTO JIJIs HArpEBaHUSI TeJa U
g A P https://m.edsoo.ru/ffOb2 1fe
BBIJICJIIEMOI'0 UM IIPU OXJIAXKAECHUU
16 Jlaboparopnas pabota "Onpenenenue bu6motexa [JOK
y/EJbHOM TEMJI0EMKOCTH BelecTa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIUIMBA. Y IeJIbHAs TEIIoTa but6mmoreka [JOK
cropanus https://m.edsoo.ru/ff0a7bSa
[InaBiieHne u OTBEpAEBAHUE
bubmuorexa IJOK
18 KPUCTAJUIMYECKUX TeIl. Y AebHas TeII0Ta
https://m.edsoo.ru/ff0a71d2
TIJTaBJICHUS
19 JlaGopaTopHas pabora "Onpenenenue bu6moreka [JOK
yAEIbHON TENJOTHI IJIaBJICHUS Jbaa" https://m.edsoo.ru/ff0a72fe
20 [TapoobpazoBaHue 1 KOHIEHCALIMSL. bubmmnoreka LIOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenwue. Y aenpHas Temnora
21 napooOpa3oBaHMs U KOHICHCAIIUH. bu6motexa [JOK

3aBUCUMOCTH TEMIICPATYPbI KUIICHUA OT
aTMoc(epHOTro 1aBJICHUS

https://m.edsoo.ru/ff0a786¢




BnaxunocTs Boznyxa. JlabopartopHas pabora

bu6morexa IJOK

22 "OnpeneneHne OTHOCUTEIbHON BIaXKHOCTH
Pt " https://m.edsoo.ru/ff0a7628
BO3/IyXxa
3 Pewrenue 3a1au Ha onpeneneHune BIaKHOCTH bubmmorexa [{OK
BO311yxa https://m.edsoo.ru/ff0b21fe
ITpuHLMIIBI paOOTHI TEMJIOBBIX IBUTaTENEH .
24 [TapoBas TypOuHa. J/[BUraTens BHyTPEHHETO bubmorexa [OK
P P . yIp https://m.edsoo.ru/ff0b21fe
CrOpaHus
75 KII/I renioBoro nBuratesns. TernioBbie bubmnoreka [IOK
JIBUTATEJIH U 3aIlMTa OKPY>KAIOIIEH Cpeibl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHUs U IPEBPALLEHUS SHEPTrUn bu6motexa [JOK
B TEILIOBBIX IMPOoIeccax https://m.edsoo.ru/ff0b21fe
[ToaroToBKa K KOHTPOJIBHON PabOTE IO TEME
27 "TeroBbie siBieHus. I3MeHeHue bubamorexa LOK
s " https://m.edsoo.ru/ff0a832
arperaTHbIX COCTOSIHUN BEIIECTBA
KonTtponwsHas padota mo teme "TemnoBsie
P P Butmorexa LJOK
28 ABJIeHUs. MI3MeHeHune arperaTHeix
o " https://m.edsoo.ru/ff0a86ae
COCTOSIHUI BEIIECTBA
29 Dnektpusanus ten. J[Ba poaa bubmoteka [JOK
JJIIEKTPUYECKUX 3aps0B https://m.edsoo.ru/ffOb21fe
30 VYpok-uccrienoanue "IneKTpusanus e bu6motexa [JOK
WHIYKIIMEH U TPU COMPUKOCHOBEHUN" https://m.edsoo.ru/ffOb21fe
31 B3aumoneiicTBrE 3apsyKEHHBIX TEN. 3AKOH bubmoteka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
OnexTpuyeckoe nose. HanpsxeHHOCTh
32 ajIeKTpruIecKoro moust. [lpuunun Enbmorexa LIOK
P P . https://m.edsoo.ru/ff0a8a0a
CYIEpPIIO3ULINH AIIEKTPUUECKUX MOJIEeH
33 Hocurenu snekTpuueckux 3apsaoB.




DneMmeHTapHbli 3apsaa. CtpoeHue atoma

34 [IpoBOAHUKY U TUAJIEKTPUKH. 3aKOH bub6morexa IJOK
COXpaHEHUA DIEKTPUUECKOro 3apsana https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1a4 Ha NpUMEHEHHE CBOICTB bu6motexa [JOK
JJIEKTPUYECKUX 3apsAI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUECKUH TOK, YCIOBUS €r0
36 cyiecTsoBanus. McToUHUKHN bubmorexa LIOK
y ) https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOT O TOKA
. bub6mmoreka [JOK
37 JleMCTBUS 3NEKTPUUECKOTO TOKA
https://m.edsoo.ru/ff0a96b2
VYpok-uccinenosanue "/lelicreue
P A A bu6moreka [JOK
38 UIEKTPUY ECKOI O I0JIs1 HA IPOBOAHUKH U 1
" https://m.edsoo.ru/ff0b21fe
JUAJIEKTPUKU
39 DNeKTpUYEeCKUi TOK B MeTaJlIax, bubmmorexa [{OK
JKHUJIKOCTAX M ra3ax https://m.edsoo.ru/ff0a9838
, bubmunoreka [IOK
40 DneKTpudecKas 1enb U €€ COCTaBHbIC YaCTH
https://m.edsoo.ru/ff0b21fe
41 Cuna toka. JJabopatopnas pabota 05 bubmmorexa [{OK
"N3mepeHue u peryimpoBaHue CHIIbl ToKa" ' https://m.edsoo.ru/ff0a8bd6
DneKTpudecKoe HanpspKeHue. BonbtMerp.
42 JlaGopatopHast pabota "M3mepenne u 0.5 brbamorexa LOK
PaTopHai b I: ' https:/m.edsoo.ru/ff0a9¢14
peryIrpOBaHUE HAMPSKECHUS
43 ConpoTuBiieHHE POBOJAHUKA. Y IETBHOE bubmumoreka [IOK
COIIPOTUBJICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlabopatophast pabota "3aBUCHMOCTh
44 AIEKTPUYECKOTO COMPOTUBIICHUS | bubmmorexa [{OK

MPOBOJTHUKA OT €T0 JUTUHBI, TIIOMIATH
MOMEPEYHOr0 CeYeHUs U MmaTepuaia"

https://m.edsoo.ru/ff0aa738




3aBHCUMOCTD CHJIBI TOKA OT HaIIpPsS>KCHUA.

bub6moreka IJOK

45
3akon Oma 1Jis yyacTKa e https://m.edsoo.ru/ff0aad44a
JlaboparopHas pabora "VccnenoBanue

46 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 bubmnoreka [IOK
PE3UCTOP, OT CONPOTUBJIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpspKeHMs Ha pesucTope”

47 [TocnenoBarensHOE U MapayieibHOE bubmoteka [JOK
COCIMHEHHUS IIPOBOJIHUKOB https://m.edsoo.ru/ffOb2 1 fe
JlaGopaTopHas pabora "IIpoBepka npaBuia

43 CJIO’KEHUS HANPSDKEHUN MpU bubmoteka [JOK
[1OCJIEA0BATEIILHOM COCIUHEHUU IBYX https://m.edsoo.ru/ff0aaaS8
pe3ucTtopoB”

JlabopaTopHnas pabora "IIpoBepka mpaBuia
PATOPHAA POREPIEA TP Bubmiotexa LIOK
49 JUTS CUJIBI TOKA IPH NapauIeTbHOM
" https://m.edsoo.ru/ff0aadle
COEIMHEHUH PE3UCTOPOB

50 Pemenue 3a1a4 Ha npuMeHnenne 3akona Oma bu6motexa [JOK
JUISL Pa3jIMYHOrO COEINHEHUS [IPOBOAHUKOB https://m.edsoo.ru/ff0aaf8a

51 PaboTa 1 MOIIHOCTB 3NIEKTPHUIECKOTO TOKA. but6mmoreka [JOK
3akoH Jlxoynsa-Jlenna https://m.edsoo.ru/ff0ab124

5 JlabopaTopHas pabora "Onpenenenue bubmoteka [JOK
pabOThI M MOIIHOCTHU JIEKTPUYECKOT0 TOKA" https://m.edsoo.ru/ff0ab3e0
DJEeKTpUYECKHUE LIeTH U TOTpedUuTenu

N bu6moreka [JOK
53 AJIEKTPUY €CKOM 2HEpruu B ObITy. KopoTkoe
https://m.edsoo.ru/ff0ab660
3aMbIKaHHE

54 ITocTossHHBIE MAarHUTHI, UX B3aMMOJICHCTBIE

55 VYpoxk-uccnenoanue "M3zyduenue monei bu6motexa [JOK
MTOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0

56 MarauTtHoe 1ojie. MarauTHoe moJie 3eMin but6mmoreka [JOK




M €ro 3HaUYSHH e JJI )KU3HH Ha 3emiIe

https://m.edsoo.ru/ff0acOba

[TonroToBka K KOHTPOIBHON paboTE MO TEMe
"DnekTpudyeckue 3apsibl. 3apsHKEeHHBIE Tea

bub6moreka IJOK

57 . .
1 ux B3auMoiecTBusl. [TocTOSHHBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUYECKU TOK"
KonTtposnpHas pabota o reme
"DnexTpuueckue 3apsabl. 3apsHKeHHbIE Tela
P . P P . bu6moreka [JOK
58 1 ux B3auMozeictBus. [locTossHHBIN
. " . https://m.edsoo.ru/ff0abea8
anekTpuueckuii Tok" / Beepoccuiickas
poBepovHas pabora
PesepBHbIii ypok. PaboTa ¢ TekcTamu 1o
" . . bubmumoreka [IOK
59 teme "llocTosiHHBIN 351eKTpuYecKuii Tok" /
N https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas npoBepouHas paborta
OmnbIT Dpcrena. MaruuTHoe mosie
0 P v Bubmotexa LJOK
ANIEKTPUYECKOro Toka MarHuTHOE 1moJjie
P https://m.edsoo.ru/ff0ac1d2
KAaTyUIKU C TOKOM
[IpumeHeHue 3IeKTPOMarHUTOB B TEXHHUKE.
" N bu6mmoreka [JOK
61 JlaGopartopHnas pabora "M3ydeHue neicTBH 0.5
" https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TTOJISl HA TPOBOAHUK C TOKOM
DNeKTpOBUTaTENb TOCTOSHHOI'O TOKA.
Hcnonbs30BaHWE 31IEKTPOABUATATENEH B
62 TEXHUYECKUX YCTPOMCTBAX U Ha bu6moreka [JOK
tparcnopre. Jlaboparopnas padora https://m.edsoo.ru/ff0ac86¢c
"KoHcTpyupoBaHue u usydeHue padboTbl
aeKTpoaBUTaTess"
63 OmnbiTel @apanes. 3aK0H 3JEKTPOMAr HUTHOM bu6motexa [JOK
nHaykuuu. [Ipasuio Jlenna https://m.edsoo.ru/ff0b21fe
bu6motexa [JOK
64 Dnekrporenepatop. CriocoObl moTydeHus 1

https://m.edsoo.ru/ff0b2 1fe




ANEKTPUYECKON  3HEPrvU. DIIEKTPOCTAHLIUU
Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTUU

[ToaroroBka K KOHTPOJILHOM paboTe 1o TeMe bubmotexa [IOK

65 n " 1
DNEeKTPUUECKUE U MAarHUTHBIE SBJICHUS https://m.edsoo.ru/ff0b21fe

66 KonTtponeHas paboTa o teme 1 bu6motexa [{OK

"DJIeKTpUYECKUE U MAaTHUTHBIE SIBJICHUS " https://m.edsoo.ru/ff0acbl4
67 Pe3epBHblii ypok. PaGoTta ¢ Tekctamu 1o 1 bubmmoreka IIOK

teme "TenoBble siBIeHUS" https://m.edsoo.ru/ff0accSe
68 PesepBHbIii ypok. Pabota ¢ Tekctamu 1mo |

teme "MaruutHble siBJieHUs"

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 145




9 KUIACC

KoaunuyecTBo yacoB

Ne JIeKTPOHHBIEe HU(pPOBbIE
Tema ypoka Konrpousnbie | I[Ipakruueckue
n/n Bcero o0pa3oBare/ibHbIE PeCypChI
padoThI padoThI
] Mexanuueckoe 1BuxeHne. MaTtepuainbHas ] bubmuotexa LIOK
TOYKa https://m.edsoo.ru/ffOb21fe
) Cucrema otcuera. OTHOCUTEIHHOCTh | bubmotexa [IOK
MEXaHUYECKOI'O IBUKCHUS https://m.edsoo.ru/ff0ad474
. bubmuorexa [IOK
3 PaBHOMEpHOE IPAMOIMHENHOE ABUKEHUE 1
https://m.edsoo.ru/ff0ad19a
HepaBHomepHOe npsiMOTUHENHOE
P P P bubmoreka [IOK
4 nBmxeHue. CpeiHsisa ¥ MTHOBEHHAs 1
https://m.edsoo.ru/ff0b21fe
CKOpPOCTH
5 [IpssMonMHENHOE PpABHOYCKOPEHHOE | bubmotexa [IOK
JIBUKEHUE. Y CKOPEHHE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPSMOTMHEHHOTO
6 ABHOYCKOPEHHOTO JABMkeHus. [ padux 1 bubmmorera [IOK
P YErop g P https://m.edsoo.ru/ff0b2 1 fe
CKOpPOCTH
Jlabopatopnas padora "Onpenenenue
paTopradt p pea bu6mmoreka IJOK
7 YCKOPEHHUS TeJla IIPU PAaBHOYCKOPEHHOM 1 1
. " https://m.edsoo.ru/ff0adb18
JBIKEHUU TIO HAKJIIOHHOM TIOCKOCTH
bu6moreka IJOK
8 CBo0O .0 r 1
BOOOIHOE najgenue Ten. OnbiTol [Nammnes hitps:/m.edsoo.ru/fOb2 1 fe
PaBHOMepHOE JKEHHE M0 OKPYKHOCTH.
9 HeB}II/IOM Eiaci)iz 06HI/211 I;HI/IH I}}Iln:efu::ﬁ 1 bubmorexa [TOK
pon patit ' https://m.edsoo.ru/ff0ae176
U yTJI0Basi CKOPOCTH
10 LlenTpocTpeMuUTENBHOE YCKOPEHUE 1 bubmotexa [IOK




https://m.edsoo.ru/ff0b21fe

bu6 K
11 [Tepssiii 3akoH HeroToHA. BEkTOp CHITBI nommorexa O
https://m.edsoo.ru/ff0ae612
2 Bropoii 3akon HeroToHAa. bu6immoreka [JOK
PaBHOz€CTBYIO1IIIAS CHIla https://m.edsoo.ru/ff0ae72a
13 Tpertnii 3akoH HetoTona. Cyneprno3uniust bubmotexa [IOK
CUII https://m.edsoo.ru/ff0ae982
14 Peuienue 3aga4 Ha mpUMeHEHNE 3aKOHOB bubmuotexa [IOK
HrroTona https://m.edsoo.ru/ff0aebbe
15 Cuita ynpyroctu. 3akoH ['yka bubmorexa [OK
https://m.edsoo.ru/ff0aeca?
16 Pemenue 3amau mo teMe «Cuna bu6mmoreka IJOK
YIIPYTOCTH» https://m.edsoo.ru/ffOb2 1 fe
17 JlaboparopHnas padora «Onpeznenenue bubmorexa [JOK
JKECTKOCTH IIPYKUHBD) https://m.edsoo.ru/ff0aee28
13 Cina Tpems bu6mmoreka [JOK
https://m.edsoo.ru/ff0af738
19 Pemenne 3anau no reme «Cuiia TpeHUSD» bubmorexa [JOK
A P https://m.edsoo.ru/ff0afa26
20 JlaboparopHas padota "Onpenenenue bubmuotexa [IOK
K03 ((UIIMEHTA TPEHUS CKOJIbKEHUS" https://m.edsoo.ru/ff0af8be
71 Pemenne 3aau no reme "3akoHbI bubmuorexa [JOK
Hprorona. Cuna ynpyroctu. Cuna tpenus" https://m.edsoo.ru/ff0afb8e
Cuna TsxKec 3aKOH BCE oro
22 TSII/II“J(I)T::III/ISI ST’P(I:;O eHHHe ]ZBohgzpﬁoio brbmioreia TOK
' P A https://m.edsoo.ru/ff0af044
TaIeHus
3 Ypok-koHpepenmus "[[BuxeHne Ten bubmotexa [IOK

BOKPYTI' TPaBUTAllMOHHOIO LIEHTPA

https://m.edsoo.ru/ff0b2 1fe




(Conneunas cucrema). ['amaktuxu"

24 Pewenue 3agau no reme "Cuna TSXeCTH U bubmorexa [IOK
3aKOH BCEMUPHOIO TAroTeHus" https://m.edsoo.ru/ff0af5{8

75 [IepBast kocMHuUeCKast CKOPOCTb. bubmmotexa [{OK
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBECHE MaTEpUAILHON TOYKHU.

26 AbcomoTHO TBEPOE Te0. PaBHOBecue bubmuotexa LIOK
TBEPIOrO TeJa C 3aKPEIUIEHHONW OChIO https://m.edsoo.ru/ff0afe36
BpaieHusi. MomeHT cunbl. LleHTp TshkecTn
PaBHOBecre MaTepuaibHON TOYKH.

7 AbcomoTHO TBEPIOE TEI0. PaBHOBECHE bubmotexa [JOK
TBEPAOIO TeJIA C 3aKPEINIEHHON OCBIO https://m.edsoo.ru/ff0b21fe
BpaieHusi. MoMeHT culbl. L{eHTp TsikecTn

)3 Pemenue 3ana4 no teme "MOMEHT CHIIBI. bubmoreka [IOK
Hentp Tsxectn” https://m.edsoo.ru/ff0b02b4
[ToaroToBKa K KOHTPOJILHOU pabOTE MO

29 TeMe "MexaHn4ecKoe JBUKECHHE. bubmorexa [TOK

. https://m.edsoo.ru/ff0b0408
B3aumoneiictue Ten"
KonTponbhas pabora 1o teme
30 "MGZHI/I‘-IGCK(IZC JBIDKCHHE. bubamorexa LIOK
N https://m.edsoo.ru/ff0b06ec
B3aumopneiictBue Ten"
Nmnynsce Tena. mnyinbce cuibl. 3aK0H
31 COXle/HeHI/Iﬂ I/IMHYJIL};a. Vipyroe u Bubmmorexa [OK
N https://m.edsoo.ru/ff0b07fa
HEYIPyroe B3auMoIeCTBUE

0 Pemenue 3amau no teMe "3akoH bu6mmoreka IJOK
COXpaHEHUs UMITyJbca" https://m.edsoo.ru/ff0b096¢

3 Ypok-koHpepenus "PeakTuBHOE bubmorexa [JOK

JBUKEHUE B IPUPOJIE U TEXHHUKE"

https://m.edsoo.ru/ff0b21fe




bu6mmoreka IJOK

34 Mexannyeckasi paboTa 1 MOIIHOCTh
https://m.edsoo.ru/ff0b0a84
35 PaGora cuiibl TSHKECTH, CUIIBI YIPYTOCTH U bubmmotexa [{OK
CUJIBL TPEHUA https://m.edsoo.ru/ff0b0db8
JIabopaTtopHas padorta «OmnpeneneHue
36 pa0OTHI CUJIBI TPEHUS IPH PABHOMEPHOM bubmmotexa [{OK
JBU>KEHUU TeJa MO0 TOPU30HTAIBHOU https://m.edsoo.ru/ff0b21fe
MOBEPXHOCTH
37 Casi3b 3Hepruu u pabotsl. [loTennuansuas bubmorexa [{OK
JSHEPrus https://m.edsoo.ru/ff0b21fe
38 Kunernueckas sueprus. Teopema o bubmuorexa [IOK
KMHETHYECKOW dHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXPaHEHUS SHEPIUU B MEXaHUKE Brbmioreica TOK
P P https://m.edsoo.ru/ffOb21fe
40 JlaboparopHas padorta «/3yuenune 3akoHa bubmotexa [IOK
COXpPaHEHUs DHEPTrUn» https://m.edsoo.ru/ff0bl2fe
A1 KonebaTenbHOE IBMKEHHE U €70 bubmioreka IIOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aryxatouye koneOanus. BelHyKeHHbIE bubmorexa [{OK
konebOanus. Pezonanc https://m.edsoo.ru/ff0b20f0
N N bu6mmoreka IJOK
43 MaremaTu4eckuii U Npy>KUHHBIA MAATHUKHU
https://m.edsoo.ru/ff0b21fe
VYpok-uccienoBanue «3aBUCUMOCTh
. bubmuorexa [IOK
44 neprojia KojaeOaHui OT )KECTKOCTH
https://m.edsoo.ru/ff0b197a
MPYXUHBI U MacChl Ipy3a»
45 [IpeBpatieHe s3HEPruu Np1 MEXaHUYECKUX bu6immoreka [JOK
KOJIeOaHMSIX https://m.edsoo.ru/ff0b21fe
46 JlabopaTopHas pabota «OmnpezeneHue bubmotexa [IOK




YacCTOTHI ¥ IIEPH0J1a KoJIeOaHU
MPYKHHHOT'O MasiTHUKA)

https://m.edsoo.ru/ff0blaec

JlabopaTtopHas pabota «IIpoBepka

47 HE3aBHCHMOCTH TIEpHO/Ia KOJICOaHM Irpy3a bubmorexa [OK
pHoA py3a, https://m.edsoo.ru/ff0b197a
MO/IBEIIEHHOT'O K HUTH, OT MacChl Tpy3a»
Mexanndeckue BoiHbl. CBOMCTBa
48 MexaHudeckux BoJiH. [TpogonbHbie U bubmmorexa HOK
+HpoA https://m.edsoo.ru/ff0b21fe
MONEPEYHBIE BOJIHbI
VYpok-konpepennus "MexaHnueckue
49 B(fJ'IHLI B T;I; g 01\]4l tene. CelicMuuecKue bubamorexa LOK
" P ' https://m.edsoo.ru/ff0b21fe
BOJIHBI
50 3ByK. Pacnipoctpanenue u oTpaxeHue bubmorexa [JOK
3ByKa https://m.edsoo.ru/ffOb21fe
VYpok-uccrnenoranue "Habmonenne bubmorexa [JOK
51 "
3aBUCUMOCTH BBICOTHI 3BYKa OT 4YaCTOThI https://m.edsoo.ru/ffOb21fe
5 I"'pomMKOCTB 3ByKa M BBICOTA TOHA. bu6mmoreka [JOK
AKyCTHYECKHI pEe30HaHC https://m.edsoo.ru/ffOb2 1 fe
53 Ypok-koH(pepeHus "YIbTpa3ByK U bubmotexa [IOK
nH(}pa3ByK B IPUPOC U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO
54 Telvf[e "3aKOHBI COX fHeHI/I}I Nr[)exaHI/I‘ICCKI/Ie bubamorexa LOK
P | ' https://m.edsoo.ru/ff0b25{0
KOJICOAHUS U BOJTHBI
KonTtponwsnas paborta o teme "3aKoHbI
55 coxpaHeHHs. MeXxaHndeckue KoJieOaHus 1 bubmorexa [IOK
PAHCHILL https:/m.edsoo.ru/fOb21 fe
BOJIHBI
56 DNEeKTPOMArHUTHOE TIOJIE. bubmorexa [JOK
DNEeKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBOiICTBA 3IEKTPOMArHUTHBIX BOJIH bubmotexa [IOK




https://m.edsoo.ru/ff0b21fe

VYpok-korpepenmus "llkana
AJIEKTPOMATHUTHBIX BOJIH. Mcnonbs3oBaHue

bu6mmoreka [JOK

58 N
3JIEKTPOMArHUTHBIX BOJIH AJI1 COTOBOU https://m.edsoo.ru/ff0b2fe6
cBs3n"
VYpok-uccienosanue "M3ydenue cBoicTB
bubmioreka IIOK
59 3JIEKTPOMAarHUTHBIX BOJIH C IOMOILBIO
" https://m.edsoo.ru/ff0b2c6ec
MOOHITEHOTO TeledoHa
60 Pemenue 3ana4 Ha onpeneeHne 4acTOThl U bu6immoreka [JOK
JUTAHBI 3JIEKTPOMATHUTHOW BOJHBI https://m.edsoo.ru/ff0b21fe
DJIEKTpOMarHuTHas Mpupoa CBETa.
o c P . pupona cae Bu6morexa LIOK
KOpOCTh cBeTa. BoyiHOBBIE CBOIICTBA
P https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [IpsmonunHeiinoe
62 P 3 C bubmoteka [IOK
acpocTpaHeHue ceeta. 3atmenus ConHia
pRcHpocTp i https://m.edsoo.ru/ff0b3658
u JIlyHbl
3aKOH OTpa)KeHUs cBeTa. 3epKaja.
63 p P P bu6moreka [JOK
eIICHHE 3a/1a4 Ha PUMEH CHHUE 3aKOHa
A P https://m.edsoo.ru/ff0b38c4
OTpaXE€HUs CBETA
64 [Ipenomiienne cBeta. 3aKOH MPEIOMIIEHUS bu6immoreka [JOK
cBeTa https://m.edsoo.ru/ff0b3aea
[TonHoe BHYTpeHHEE OTpakKeHHE CBETA.
65 Hcnonbs30BaHuE MOTHOTO BHYTPEHHETO bubmorexa [JOK
y1p https://m.edsoo.ru/ff0b3c5c
OTPa)KEHUS B ONTUYECKUX CBETOBO/IAX
JlaboparopHas padota "MccinenoBanue
66 3aBHCHUMOCTH yTJjia MPEIOMIICHUS bubmorexa [IOK

CBCTOBOI'O JIy4a OT yrJia MaJCHHUA Ha

"nn

rpaHuiie "BO3yX-CTEKJIO

https://m.edsoo.ru/ff0b21fe




VYpok-konpepenmus "Vcnonbp3oBanue

bu6mmoreka IJOK

67 :
MIOJIHOI'O BHYTPEHHET 0 OTPaXKEHUs ) hitps://m.edsoo.ru/fOb2 1 fe
CBETOBO/Ibl, ONTHKOBOJIOKOHHAS CBA3b
68 JInn3zel. OnTUyeckas cuiia JIMH3bI buommorexa [OK
https://m.edsoo.ru/ff0b3f2¢
bubmiorexa IIOK
69 I1 0 i
OCTpOEHUE N300paXKEHUN B IMH3aX hitps://m.edsoo.rw/f0bd4da
JlaGopaTtopHas padota "Onpenenenue
PETOpHa p pel . bu6mmoreka IJOK
70 (hOKYCHOT'O PacCTOSIHUS U ONTUYECKON
. " https://m.edsoo.ru/ff0b4206
CHJIBI cOOMparomIeil TMH3bI
71 VYpok-koHpepenuus "OnTruueckue bubmuorexa [IOK
JMH30BbIE PUOOpH" https://m.edsoo.ru/ff0c0a7e
bubmoreka [IOK
2 r .
7 J1a3 KaK ONTHYECKas cucremMa. 3peHue hitps:/m.edsoo.ru/FObA634
7 VYpox-koHpepenuus "JledekTs 3peHus. bu6immoreka [JOK
Kaxk coxpanuts 3penue" https://m.edsoo.ru/ff0b2 1 fe
Pasnokenue Genoro cBera B CIEKTP.
74 Omneitel HetoToHa. CrioxxeHue buommorexa {OK
https://m.edsoo.ru/ff0c0f4c
CIEKTpaJIbHBIX LIBETOB. J{ucnepcus cBeta
JlaGopaTtopHas pab6ota "OnbIThl 11O
75 pa3ioxeHHIo 0eI0ro CBeTa B CHEKTP U bubmmoreka LIOK
BOCIIPUSATHIO IIBETA IIPEAMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
Ha0JII0/IEeHUH Yepe3 1IBETOBbIE (PUILTPHI"
VYpok-npaktukym "BosHOBBIE CBOMCTBA
bubmoreka [IOK
76 CBETa: AucIepcHsi, HHTepepeHIns U
" https://m.edsoo.ru/ffOb21fe
mudpakus
77 OmnbiTel Pezepdopaa u mianerapHas bu6mmoreka [JOK

MOACIb aTOMa

https://m.edsoo.ru/ff0c12a8




78

[Tocrynatel bopa. Mogens atoma bopa

I/ICHyCKaHI/IC U IIOrJIOMICHHUEC CBETa aTOMOM.

bu6mmoreka IJOK

79
KBaHTh1. JInHEUaThIE CIIEKTPHI https://m.edsoo.ru/ff0c144c
20 VYpoxk-tipaktukym "HaOnronenne criekTpoB bubmotexa [IOK
ucnyckanus" https://m.edsoo.ru/ff0c1550
81 PanroakTHBHOCTH U €€ BUJIbI brbmorexa [OK
A s https://m.edsoo.ru/ff0c1672
22 Ctpoenue atomHoro sigpa. Hykimonnas bubmuotexa [IOK
MOJEIIb https://m.edsoo.ru/ff0c18ac
83 PannoaktuBHble npeBpalieHus. M30Tonsl bubmorexa [OK
https://m.edsoo.ru/ff0clal4
24 Pentenune 3agaq no teme: "Pagnoak THBHEBIE bu6mmoreka IJOK
npeBpameHus” https://m.edsoo.ru/ff0c1bda
bubmoreka [IOK
85 Ilepuon nomypacnana
PHOA ToTypashian https://m.edsoo.ru/ff0b21fe
VYpok-koHpepenuus "PagnoakTuBHbIE
86 1/13131 eHI/Ij) Bpn I{II one A/I[[eI_[I/IHI/IHe bubmiorexa LOK
i " PHPOAE, ’ https://m.edsoo.ru/ff0c2126
TEXHUKE
]7 SAnepubie peakiuu. 3aKOHbI COXpaHEHUS bubmuotexa [IOK
3apsA0BOr0 U MacCOBOI'0 YUCEN https://m.edsoo.ru/ff0c1c58
28 DHeprus cB3u aTOMHBIX sifep. CBsi3b bubmuotexa [IOK
MAacChl U DHEPrUu https://m.edsoo.ru/ff0c1d7a
39 Pemenue 3agay o reme "Anepueie bu6mmoreka [JOK
peakiuu" https://m.edsoo.ru/ff0b2 1 fe
90 Peakuuu cunTe3a U 1eneHus saaep. bubmorexa [JOK
Ucrounuku sueprun ComHIa v 3BE311 https://m.edsoo.ru/ff0c1e88
01 VYpok-koHpepenmus " nepHas sHepreTrKa. bubmorexa [JOK

JleiicTBUS paAOaKTUBHBIX U3JIYYCHHUM HA

https://m.edsoo.ru/ff0b2 1 fe




JKUBBIE OPraHU3MbI"

[ToaroToBKa K KOHTPOJILHOU pabOTE MO
Teme "DIEeKTPOMArHUTHOE TOJIE.

bu6moreka IJOK

92
DJIEKTpOMarHuTHbIE BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sIBJICHUSA"

KonTtponbHas pabora o reme

93 "DeKTpOMarHuTHOE MOJIE. bu6moteka [{OK
DnexTpoMarHuTHbIe BOJIHbL. KBaHTOBBIE https://m.edsoo.ru/ff0b2 1 fe
sIBJICHUS"

o4 [ToBTopenue, o6obmenue. Jlaboparopusie bubmuotexa [JOK
paboThl o Kypcey "B3aumopeiictBue Ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, 0606eHue. Pemenue

bu6mmoreka IJOK
95 pacyeTHBIX U KAYE€CTBEHHBIX 3a]1a4 110 TEME
" " https://m.edsoo.ru/ff0c2572
TennoBkle polecchl
[ToBTOpenue, o6obmeHue. Pemenrne
bu6moreka IJOK
96 pacUETHBIX U KQUECTBEHHBIX 33/1a4 110 TEME
" o https://m.edsoo.ru/ff0c2a22
KIII TennoBbIX nBUTATEIEH
[ToBTOpenue, o6o6uieHne. Pemenue
bu6mmoreka [JOK

97 pacUETHBIX U KQUECTBEHHBIX 33/1a4 110 TEME

" " https://m.edsoo.ru/ff0c2b30
KIIJI 3:mekTpoycTaHOBOK

08 [ToBTOpenue, o6obmenue. JlaboparopHasie bubmuotexa [IOK
paboTel o Kypcy "CBeToBbIC SIBICHHS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, o6o0menue. Pabora ¢

" bubmoteka [IOK
99 TEKCTaMHU 10 TeMe "3aKOHbI COXpaHEHUs B
" https://m.edsoo.ru/ff0c2d6a
MEXaHHKE

100 [ToBTOpenue, o6obmenue. Padora ¢ bubmmoreka [JOK
tekctamu 1o Teme "KoneGanust v BOTHBI" https://m.edsoo.ru/ff0c2e82

101 IToBTOpeHue, o6oo1eHne. Pabota ¢ bubmoteka [IOK




Tekctamu 1o TeMe "CBeToBbIe ABIeHUST"

https://m.edsoo.ru/ff0c3044

IToBTOpenue, o6oo1meHune. Pabora ¢

bubmoreka [IOK

102 " 1
0 TekcTamu 1o TeMe "KBaHTOBas U sijepHast hitps://m.edsoo.r/ffOb2 1 fe
¢buznka"
OBIIEE KOJIMYECTBO YACOBIIO 102 27

I[TPOIT'PAMME




ITPOBEPSIEMBIE ITPEJIMETHBIE PE3YJIBTATBI OCBOEHUS
OCHOBHOM OBPA30OBATEJLHOM ITIPOT'PAMMbBI OCHOBHOI'O
OBIIETO OBPA3OBAHUSI

7 KIIACC

Kon
NPoBEPSIeMOro
pe3yiabTara

IIpoBepsiemMble npeAMeTHBIEC Pe3y/IbTAThl 0CBOCHHUSI OCHOBHOM
0o0pa3oBaTe/IbHOI NPOrpaMMbl 0CHOBHOT0 00111er0 00pa3oBaHus

1.1

HCII0JIb30BATb U3YUCHHDLIC ITOHATUA

1.2

pas3idyaTb ABJICHUA 110 OIMMCAHHUIO HX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIINX JAHHOC (1)I/ISI/ILICCKOC SABJICHUC

1.3

pacro3HaBaTh MPOSIBJICHUE M3YUYEHHBIX (QU3UUYECKUX SBICHUH B
OKPY’KaloIlleM MHpE, B TOM 4Mclie (PU3MUECKUE SBJIEHHUS B IPUPOJE,
IPU ATOM NEPEBOAUTH MPAKTUUECKYIO 3a/1ady B Yy4eOHYIO, BBIICISTh

CYLIECTBEHHbIE CBOICTBA (IIpU3HAKHU) (PU3UUECKUX SIBJICHUM

14

ONKCHIBATh HU3YYEHHbIC CBOICTBA Tel M (U3MUECKHUE SBJICHHUS,
UCTIONB3YSl  (U3UUECKHE BEIWYHMHBI, IPU OMHMCAHUU TPABUIBHO
TPAaKTOBAaTh (PU3MUYECKHH CMBICI HCHOJBb3YyEMBIX BEIWYHH, UX
0003HauEHUA U €AMHULBI (PU3UUECKUX BEJIIMYMH, HAXOAUTh (POPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIMYUHY C JAPYTUMHU
BEIMYMHAMHU, CTPOUTH TpaUKH HM3YYEHHBIX 3aBUCHUMOCTEl

bu3nUecKnX BEITMYUH

1.5

XapaKkTepu30BaTh CBOWCTBA TeJ, (PU3UUECKUE SBJICHHUS U MPOIECCHI,
UCIIOJb3Yysl HW3YYEHHBIE 3aKOHBI, IIPU 3TOM JaBaTb CIOBECHYIO
bopMynMpOBKY 3aKOHa ¥ 3alUCBIBAaTh €0 MaTeMaTHYECKOE

BBIPAKCHUC

1.6

O0BACHATh (PU3MUYECKHE SBICHMS, IPOLIECCHl U CBOMCTBA TEN, B TOM
Yyuciae U B KOHTEKCTE€ CUTyallMd IPaKTUKO-OPHUEHTHPOBAHHOIO
XapakTepa: BbIABJATH IPUYMHHO-CIIEICTBEHHBIE CBS3U, CTPOUTh
o0bsicHeHHe W3 | — 2 JOruyeckuMx IaroB c omopoil Ha 1 — 2
M3YyUEHHBIX CBOMCTBA (PU3MUECKUX SBICHUM, (PU3MUECKUX 3aKOHA UITH

3aKOHOMEPHOCTH

1.7

pemath pacu€THble 3aauu B 1 — 2 nelCTBUS, UCHONb3Ys 3aKOHBI U




(bopMmyiibl, cBsI3bIBaIOIIME (PU3UUECKHE BEIMUMHBL: HA OCHOBE aHAJIM3a
YCIOBHSI 3a/ladyd  3allUChIBATh KPATKOE YCJIOBHE, IOICTaBIIAThH
¢u3nyeckre BeIUUUHbI B (GOPMYIIBI U IPOBOIUTH pacy€Thl, HAXOAUTD
CIPaBOYHBIE TaHHbIE, HEOOXOAUMBIE /IJISl PELIEHUs 3a1a4, OLEHUBATh

pPeaTMCTUYHOCTD MOJTyYEeHHOH (PU3NUEeCKOi BEINUMHBI

1.8

pacno3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO PEHINTh TPH TTOMOITH
¢u3nUecKnX METOJO0B, B OIMCAHWU HCCICIOBAHUS BBIACIATH
MPOBEPSAEMOE  TPEIIOJI0KEHUE (rumotesy), pasnmyath "
WHTEPIPETUPOBATh TOJyYCHHBIH pE3yJbTaT, HaXOAUTh OIIMOKUA B

X0A€ OIIbITa, ACJIaTh BBIBOJALI IO €0 pE3yJibTaTaM

1.9

IPOBOAUTH ONBITHI 110 HAOMIOJEHUIO0 (PU3MUECKUX SBIEHUH WU
¢u3nyeckux  CcBOMCTB  Tel:  (OpPMYIUpOBaThb  IPOBEpsieMble
IpPEeAIONIOKEHHUs,  coOMpaTh  YCTAaHOBKY M3  INPEII0KEHHOIrO

060py,Z[OBaHI/I$I, 3aI1MChIBaTh XO/J OIIbITAa 1 (bOpMyJ'IPIpOBaTL BBIBO/JIbI

1.10

BBINOJIHATh MPSIMbIC U3MEPEHUS C MCIOJIb30BAHUEM aHAJIOTOBBIX U
M POBBIX MPHOOPOB, 3aNUCHIBATh MOKa3aHHs MPUOOPOB C y4ETOM

3aJ1aHHOM a0COIOTHOI MOTrPEeIIHOCTH U3MEPEHUI

1.11

NPOBOJUTh  MCCIICIOBAHHE 3aBUCUMOCTH  OAHOW  (pu3mdecKoit
BEJIMYMHBI OT JPYyrod C HCIOJB30BAHUEM MPSAMBIX HW3MEPEHHUI,
y4acTBOBaTh B IJIAHUPOBAHWM Y4E€OHOTO HCCIIEIOBaHUs, COOMpATh
YCTAaHOBKY W BBITIOJHATh U3MEPEHUS, CIEAYs MPEATI0KEHHOMY TIJIaHYy,
buKCHpOBaTh PE3YJILTATHl TMOJYYEHHOHW 3aBHCHUMOCTU (DU3UUICCKUX
BEJIMYMH B BUJIE MPETOKEHHBIX TaOIHI] U Tpa(hUKOB, 1€1aTh BHIBOJIBI

I10 pe€3yJibTaTaM UCCIICAOBAHUA

1.12

IPOBOJUTh KOCBEHHbIE H3MEpeHHsl (HU3UUECKUX BEJIUYMH, CIEAys
IPEAIOKEHHON UHCTPYKLIMU: IIPU BHIIOJHEHUHN U3MEpPEHU cooupaTh
DKCIEPUMEHTAIbHYI0 YCTAHOBKY M BBIUHCIATH 3HAYEHUE MCKOMOH

BCJIIMYHMHBI

1.13

CO6J'IIO,Z[3TB I[IpaBHJia TCXHUKHU 0e30I1acHOCTH npu pa60Te C

1a00paTOpHBIM 00OPYOBAHUEM

1.14

yKa3bplBaTh IMPUHLUNBI  J€HCTBUS HpUOOPOB U TEXHUYECKUX
YCTPOMCTB, XapaKTepu30BaThb IPUHLUIBI JEHCTBUS HW3YYEHHBIX
npuOOpOB M TEXHMYECKUX YCTPOMCTB C IMOMOIIBIO MX OIHUCaHUf,
UCMOJb3ysl 3HAHUS O CBOMCTBAX (U3MYECKUX SIBJICHUM U

H606XO}II/IMBIC (bI/IBI/I‘IeCKI/Ie 3daKOHBI U 3aKOHOMCPHOCTHU




1.15

OPUBOAMTH MPUMEPHl (HAXOAUTH HHPOPMALMIO O IpUMepax)
IPAaKTUYECKOro MCIOJIb30BaHUs (PU3NUECKUX 3HAHUM B IOBCEIHEBHOMN
KU3HM sl oOecrieueHuss O€30MacHOCTH Tpu  OOpaleHuu ¢
npubopaMu U TEXHUUYECKUMHU YCTPOHCTBAMU, COXPAaHEHHS 3/J0pPOBbS U

CO6JIIOII€HI/I}I HOPM OKOJIOTHYCCKOI'O IOBCACHHUA B 0pr>1<a10u1e1”4 cpeae

1.16

OCYIIECTBJIATh OTOOP MCTOYHUKOB MH(popmanuu B cetu MHTepHeT B
COOTBETCTBMM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHMM M NMYTEM CpaBHEHUS pa3IMYHBIX HCTOYHUKOB
BBIJICJIATh MH(OPMAIINIO, KOTOpask SBJISIETCS MPOTUBOPEYMBON HIIN

MOJKET OBITh HEJIOCTOBEPHOI

1.17

UCIIOJIb30BaTh npu BBITIOJTHEHU U y4eOHBIX 3a1aHu i
Hay4YHOIIOMYJISPHYIO  JIUTEpaTypy  (HU3UYECKOro  COAEpkKaHUS,
CIpaBOYHbIE MaTepualibl, pecypchl cetu MHTepHET, BJaIeTh
npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, MpeodpazoBaHus HH(GOpMAIIUU

13 OJTHOM 3HAKOBOW CHUCTEMBI B JIPYT'YIO

1.18

CO3/1aBaTh COOCTBEHHBIE KpaTKHWE MUChbMEHHBIC M YCTHBIE COOOIECHUS
Ha OCHOBe 2 — 3 WCTOYHHUKOB HHGPOpMAIHUH (PUINIECKOTO
COZlep)KaHUs, B TOM uucie MyOIMYHO JenaTh KpaTKhe COOOIEHUs O
pe3yibTaTax MPOEKTOB WM YYEOHBIX HCCIECIOBAaHUN, TMPU ITOM
rPpaMOTHO MCMOJb30BaTh M3YYEHHBIM MOHATHUHHBIN anmapar Kypca

(GU3UKH, COMPOBOXKIATh BRICTYIIJICHUE TIPE3CHTAI[UCH

1.19

IIPY BBIMOJHEHUH Y4EOHBIX MPOEKTOB M UCCIEOBAaHUN paclpenensiTh
0053aHHOCTH B T'pYIIIE B COOTBETCTBUU C MOCTABIEHHBIMU 3aJ]a4aMH,
CIIEAUTH 3a BBINOJHEHUEM IUIAHA JEHCTBHUM, aJ€KBAaTHO OLIEHUBATH
COOCTBEHHBI BKJaJd B JEATEIbHOCTb TPYIIbI, BBICTPAUBAThH
KOMMYHUKATHUBHOE B3aUMOJICHCTBHE, YUHUTBIBASI MHEHHE

OKPYKaIOIIHX

8 KVIACC

Kon
MPoBePsSIeMOro
pe3yJbTara

IIpoBepsiemble NpeAMeTHbIC Pe3Y/JIbTAThl 0CBOCHUSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl 0CHOBHOT'0 00111er0 00pa3oBaHus

1.1

HCIIOJIb30BAaTh IIOHATHUA

1.2

pa3jm4aTh ABJICHUA IO OMNUCAHHUIO HUX XaPaKTCPHBIX CBOMCTB M Ha




OCHOBC OIIBITOB, ACMOHCTPUPYIOIINX JAHHOC (1)I/ISI/ILICCKOC SABJICHHUC

1.3

pacro3HaBaTh MPOSBICHHE M3YUYEHHBIX (HU3UYECKUX SBICHHUHA B
OKpY’KaloIleM MHpEe, B TOM 4Hclie Qu3ndeckue sSBICHHS B IpPUPOJE,
IPU ATOM MEPEBOAUTH MPAKTUUECKYIO 33/1auy B y4EOHYIO, BBIICISThH

CYIIIECTBEHHBIE CBOICTBA (MTPU3HAKH ) (PU3HUECKUX SBIICHHMA

1.4

ONKCHIBAaTh HU3YYEHHBIE CBOICTBa Tel U (U3NYECKUE SIBJICHUS,
UCMOJb3ysl (U3NYECKWE BEIUYMHBI, IPU OMHCAHUU TPABUIBHO
TpPaKTOBaTh  (PU3UYECKH  CMBICA  HMCHOJb3YEMBIX  BEJHYHUH,
0003HaueHUS U €AMHULIBI (PU3UYECKUX BEIUYHMH, HAXOIUTH (POPMYIIHI,
CBS3BIBAIOIME JAHHYIO (U3MYECKYI0 BEIMYMHY C JApPYTUMHU
BEIMYMHAMH, CTPOUTH TpaUKUM HM3Y4YEHHBIX 3aBUCHUMOCTEH

(1)I/ISI/I‘ICCKI/IX BCJIIMYHUH

1.5

XapaKTepU30BaTh CBOWCTBA TN, (M3MUECKHE SIBJICHUS W TPOIECCHI,
UCIIOJb3ysd M3YYEHHbIE 3aKOHBI, IPH OTOM JaBaThb CIIOBECHYIO
bopMynMpOBKY 3aKOHa W 3alHMCBhIBATh €ro0 MaTEMaTUYeCcKoe

BBIPAJKEHUE

1.6

O00BSACHATHh (HM3HYECKHE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCJE U B
KOHTEKCT€ CHUTyalluid TMPaKTUKO-OPHEHTHPOBAHHOIO  XapakTepa:
BBISIBIISITh IPUUMHHO-CJICICTBEHHBIC CBSI3H, CTPOUTHh O0BsICHEHHE U3 |
— 2 JIOTMYECKUX IIaroB ¢ MOMOIIbIO 1 — 2 W3y4YEHHBIX CBOWMCTBA

(bu3HUecKuX SBICHUH, PU3NIECKUX 3aKOHA MM 3aKOHOMEPHOCTH

1.7

pemath pacu€THbIe 3a7a4u B 2 — 3 NEHCTBUS, MCHOJIb3Ys 3aKOHBI U
(bopMyITBI, CBA3BIBAIOIINE (PU3NICCKIE BETMUMHBI: HA OCHOBE aHAIHM3a
YCJI0BUS 3aJ1a4M 3alIUCBIBATh KPATKOE yCIOBUE, BBISABIATH HEAOCTATOK
JaHHBIX IS pelleHus 3aJayd, BBIOUPAaTh 3aKOHBI U (QOPMYIIBI,
HEOOXoANMbIE A €€ pelleHus, MPOBOAUTh pacyéThl U CPaBHUBATH
MOJIYy4YCHHOE 3HaueHHWe (U3NUYECKOW BEITUYMHBI C H3BECTHBIMHU

JaHHbIMHU

1.8

pacro3HaBaTh IpPOOJIEMBI, KOTOPbIE MOXKHO DELIUTh MPH IOMOULIU
($U3nYeCcKNX METO/I0B, UCIOJb3Ys ONHMCAHUE MCCIIEOBaHMS, BBIICISTh
IIPOBEPSAEMOE IIPEAINOI0KEHHUE, OLIEHUBATH MPaBUIbHOCTh MOPSAIKA

IMPOBCACHHA UCCICAOBAHUA, ACJIaTh BHIBOAbI

1.9

MPOBOJUTEH OMBITHI MO HAOMIOAEHUIO (PU3NYECKUX SBICHHA WIH
¢u3ndeckux  CBOMCTB  Tel:  (OpPMYyJIHMpOBaTH  MPOBEPSEMBIC

OPEANONOKEHUs,  COOMpaTh  YCTAHOBKY W3  MPEAJIONKEHHOIO




060py,Z[OBaHI/I$I, OIIMCBIBATHh X0/ OIIbITa U (bOpMYJ'II/IpOBaTB BBIBO/IbI

1.10

BBIIIOJIHATH MPAMBIE U3MEPEHHS C MCIIOJb30BAHMEM aHAJIOI OBBIX
nprOOPOB U JATYUKOB (PU3UIECKUX BETUYUH, CPABHUBATH PE3yIbTATHI

U3MEpeHUH C Y4ETOM 3aJIaHHON a0COTIOTHOM MOrPEITHOCTH

NPOBOJUTh  MCCIICIOBAHHE 3aBUCUMOCTH  OAHOW  (pu3mdeckoit
BEJIMYMHBI OT JPYrOM C HCHOJIb30BAHUEM TMPSIMBIX HM3MEPEHUM:
IUTAHUPOBATh HCCIENOBaHWE, COOMPAaTh YCTAHOBKY U BBITIOJHSTH
W3MEpEHUs, CIeays  TPeMIOKEHHOMY  IUIaHy, (uUKCcHpoBaTh
pe3yabTaThl MOJYYCHHONW 3aBUCUMOCTH B BHUE TaOJHMIl U TpaduKOB,

ACJIaTh BBIBOALI IO pE3yJibTaTaM UCCICAOBAHUA

1.12

IMPOBOJAHTH KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘I€CKI/IX BCJIMYHNH:
IJIAHUPOBATH U3MEPCHUA, CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTaHOBKY,
ey HpeHHO)KeHHOﬁ HHCTPYKIMHM, W BbIYHCIATH 3HAYCHHC

BCJIIMYHUHBI

1.13

coOyoaTh IMpaBWJa TEXHUKM Oe3omacHocTH mpu  pabore ¢

1ab0paTOPHBIM 000PYI0BaHUEM

1.14

XapaKkTepu30BaTh MPUHIUIBI JCHCTBUS H3YYEHHBIX IPUOOPOB U
TEXHUYECKHUX YCTPOMCTB C ONOPOM Ha HX OINHMCAHMS, HUCIONb3Ys
3HaHMSI O CBOMCTBax (U3WYECKUX SBICHUM U HE0OXOIuUMBbIe

(1)I/IBI/I‘IGCKI/IG 3aKOHOMCEPHOCTHU

1.15

pacinio3HaBaTb MPOCTHIC TCXHHUYCCKHUC YCTpOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pBI o CXeMaM U CXEMATUYHBIM PHCYHKAM, COCTABJIATH CXCMbI
QJICKTPUICCKHUX ueneﬁ C IOCJICAOBATCIIbBHBIM HW IIApPaJIJICIIbHbBIM
COCIMHCHHUEM 3JIEMCHTOB, pasjimiasas  yCJIOBHBIC 0003HaYEHUS

QJICMCHTOB JJICKTPUYCCKUX Lernei

1.16

OPUBOAMTH IpUMEPHl (HAXOOUTh MHPOpPMALMI0 O IpUMEpax)
IPAaKTUYECKOr0 MCIOJIb30BaHUs (PU3NUECKUX 3HAHUI B MOBCEIHEBHON
KU3HU i o0ecriedeHuss O€30MACHOCTH TMpU  OOpalieHuu ¢
npudOpaMu M TEXHUYECKUMH YCTPOUCTBAMH, COXPAHEHHUS 3I0POBbS U

COOJTIOICHUS HOPM 3KOJIOTMYECKOT0 IMOBEJICHUS B OKPYXKaIOIIeh cpelie

1.17

OCYIIECTBJIATH MOUCK HHOPMALUU (PUZNYECKOTO COAEPKAHUSI B CETU
WHTEepHeT, Ha OCHOBE HMEKOIIMXCA 3HAHMM W NYyTEM CpPaBHEHHUS
JIOTIOJTHUTENBHBIX HMCTOYHHKOB BBIACIATh MH(OPMAINIO, KOTOpas

SIBIISIETCSI TPOTUBOPEUUBON UIH MOKET OBITh HEOCTOBEPHOM

1.18

HUCIIO0JIBb30BaATh npr BBIITOJIHCHUH yqe6HBIX 3a}13HPII7[ HAay4YHO-




HOMYJIAPHYIO JINTEPATypy (DU3MUECKOTO COAEp)KaHUs, CIPaBOUYHbIE
MaTepuanbl, pecypcbl ceru HVHTepHer; Biajerb npuémamu
KOHCIIEKTUPOBAHUS TEKCTa, Ipeodpa3oBaHus HH(GOPMAIIUU U3 OJHON

3HAKOBOW CHCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPaTKUE YCTHBIE COOOIIEHNS,
0000mass nHPOpPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (PU3UIECKOTO
COZiepKaHUs, B TOM 4YHCJIE MYOJIWYHO NPEICTaBISATh Pe3yJIbTaThl
MPOEKTHOM WJIM HCCIENOBATEIbCKOW JIESATEIBbHOCTH, IMPU 3TOM
IPaMOTHO MCIIOJIb30BaTh M3YyYEHHBIM NOHATHUHHBIA amnmapar Kypca

(1)I/ISI/IKI/I, COITPOBOXKXIATh BBICTYIIJIICHUE HPCSCHTaHHCﬁ

IPU BBINOJHEHUM Yy4EOHBIX NMPOEKTOB M MCCIENOBaHUM (pru3HuecKux
IPOLIECCOB pacCHpeAesaTh 00A3aHHOCTH B IpyIIE B COOTBETCTBUU C

IIOCTaBJICHHBIMM 3aJadyaMHd, CICAMTH 3a BbIIIOJHCHHMCM IIJIaHA

1.20 JNEUCTBUH U KOPPEKTUPOBATH  €ro, aJeKBAaTHO  OIEHUBATh
COOCTBEHHBIH BKJaJ B JICATCILHOCTh TPYIIbI, BBICTPAUBATH
KOMMYHUKATUBHOE  B3aMMOJICHCTBHE, TMPOSBISASI  TOTOBHOCTH
paspeniaTh KOH(PIUKTHI
9 KVIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3YJIbTAThl 0CBOCHUSI 0CHOBHOM
NpoBePsIEMOT0 .
o0pa3oBaTeIbHON NPOrPaMMbI OCHOBHOTO 00111er0 00pa3oBaHus
pe3yJbTara
1.1 HCII0JIb30BAaTh U3y4YEHHBIE TOHATHS
12 pa3nuyath SBJICHUS MO OMUCAHUIO MX XapaKTePHBIX CBOWCTB M Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHHE
pacno3HaBaTh IPOSBICHUE WM3YYCHHBIX (U3MUECKHX SIBJICHUHA B
13 OKpYXalollleM MHUPE, B TOM 4Hucie (U3NYECKUE SBJICHHUS B MPHUPOIEL,
TIPH TOM NIEPEBOJIUTH MPAKTUYECKYIO 3a7a4y B Y4E€OHYIO, BBIICIAThH
CYILIECTBCHHBIC CBOMCTBA (MPU3HAKHN ) PU3NUCCKUX SIBJICHUM
ONMKCHIBAaTh HW3yYEHHBIE CBOWCTBAa Tel M (PHU3UYECKUE SBIICHUS,
UCNOJIB3YsST (DM3MYECKHE BEJIWYMHBI, NPH OMHCAHWUW TPABHILHO
14 TPaKTOBATh busnaeckuit CMBICJI  WCIOJIb3YEMBIX  BEJIMYUH,

0003Hau€HUS U €IUHULBI PU3NUYECKUX BEJIUYUH, HAXOIUTH (POPMYJIBI,

CBA3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMYMHY C JpPYTHUMHU




BCJIIMYKUHAMU, CTpOUTH Fpaq)I/IKI/I H3YYCHHBIX 3aBUCHMOCTEH

bu3HUeCcKNX BEIMYNH

1.5

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3UUECKUE SBICHHUS M TPOIECCHI,
UCIIOJb3Yys MU3YYEHHbIE 3aKOHBL, IIPU 3TOM JaBaTh CJIOBECHYIO
GbOopMyTMpPOBKY 3aKOHa ¥ 3alUChIBaTh €0 MaTeMaTHYECKOE

BBIPAJKEHUE

1.6

OOBSICHATH (PU3NYECKUE MPOIECCHl U CBOICTBA Tell, B TOM YHCIE U B
KOHTEKCT€ CUTyalud TNPaKTUKO-OPMEHTUPOBAHHOIO  XapaKTepa:
BBISIBJIATH MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHHE U3 2
— 3 JOrMYecKHUx WLIaroB C MOMOLIbI0 2 — 3 U3yYEHHBIX CBOMCTBA

(1)I/ISI/I'-ICCKI/IX HBHCHHﬁ, (bHSquCKI/IX 3aKOHAa UJIKM 3aKOHOMECPHOCTHU

1.7

pewmaTh pacuéTHble 3ajauu (omuparomyecs Ha cuUCTeMy u3 2 — 3
yYpaBHEHHWH), UCIONB3YSd 3aKOHBI M  (OPMYIBI, CBS3BIBAIOIINE
¢u3MuecKue BENIMYHMHBI: HAa OCHOBE AaHAJM3a YCIOBHS 3a/a4yd
3amuchiBaTh KPAaTKOE yCIOBHE, BBIABISATH HEAOCTAIOLINE WIIU
W30BITOYHBIC JaHHBIC, BHIOUPATh 3aKOHBI M (POPMYJIbI, HEOOXOAUMBIC
JUI pelieHUs, TPOBOJUTHh PacuéThl U OLICHHWBATh PEaMCTHYHOCTD

HOJyYEHHOI0 3Ha4eHUs (PU3NYECKON BETUUNHBI

1.8

pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEHIMTh MPH MTOMOIIN
(Gu3HUEeCKIX METOJI0B, UCIOJIBb3Ysl OMMCAHNE UCCIIEAOBAHMS, BBIICIATh
MPOBEPSAEMOE MPENNOJ0KEHNUE, OLEHUBATh MPABUIBHOCTh MOPSAKA
MPOBEJCHUS UCCIEN0BAHUA, JeJaTh BBIBOAbI, HHTEPIPETHPOBATH

pe3yJIbTaThl HAOJIIOJICHUI U OITBITOB

1.9

IPOBOJUTL ONbBITHl MO HAOMIONEHHIO (U3NYECKUX SBJICHUH WIN
(Gu3MUecKUX CBOHCTB TeI: CAMOCTOSITEIbHO COOMpPATh YCTAaHOBKY U3
M30BITOYHOr0 Habopa 00OpYyIOBaHUS, OMMCHIBATH XOJ OMNbITA M €ro

pe3ynbTaThl, POPMYIUPOBATH BHIBOABI

1.10

OPOBOAUTH TMPH HEOOXOAMMOCTH CEpPUI0 TPSAMBIX H3MEPEHUH,
omperenssi CcpeaHee 3HA4YeHHE H3MepseMol BenuuuHbl ((oKycHOe
paccrositHue coOuparoiei JUH3bI), 000CHOBBIBATH BHIOOp criocoda

H3MEpeHus (M3MEPUTEIHHOTO MpUOopa)

1.11

IPOBOIUTH MCCIIEIOBAaHUE 3aBUCUMOCTEH (PU3MUECKHX BEIUYUH C
UCIOJIb30BAaHUEM MPSIMBIX M3MEpPEHHi: IUIaHHPOBATh HCCIIEeJOBaHUE,
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY, (HUKCHPOBATH pE3yJIbTaThl

HOHy‘IGHHOfI 3aBUCUMOCTH (I)I/ISI/I‘ICCKI/IX BCJIMYMH B BHUIC Ta6JII/IHI/I




Fpaq)I/IKOB, JCJIaTh BBIBOJbI ITO PE3YyJIbTaTaM HCCIICAOBAHNA

1.12

OPOBOAUTh  KOCBEHHBIE  H3MEpeHUs  (U3MYECKUX  BEIUYHH:
IUTAHUPOBATh M3MEPEHUs, COOUPATh IKCIEPHUMEHTAIbHYI0 YCTaHOBKY
U BBIIOJHATE U3MEpPEHUs, CIEAysS NPELJIOKEHHOW HHCTPYKIUU,
BBIYUCIISITh 3HAUYECHHE BEIMYMHBI U AHAJIM3UPOBATH IOJYyYECHHBIE

PE3YIBTATHI C YU4ETOM 3aJaHHOM MOTrPEMIHOCTH U3MEPEHUI

1.13

CcOOMmOIaTh TMpaBHJIia TEXHUKH O€30MacHOCTH Tpu  pabore ¢

71a00paTOpHBIM 000PYIOBAaHHEM

1.14

pas3im4aTb OCHOBHBIC IMPHU3HAKU H3YYCHHBIX (1)I/I3I/I‘ICCKI/IX MOJIEIeH:
MaTepualibHasa TO4YKaA, a0COJIIOTHO TBép,I[OG TCI10, TOYEUYHBIA MCTOYHUK
CBCTa, JIy4, TOHKAasA JIMH34, IIJIaHCTapHad MOJACJIb aTOMd, HYKJIOHHAasA

MOZCJIb aTOMHOTI'O AApa

1.15

XapaKTepU30BaTh MPHUHIMIBI JEHCTBUS HW3YYCHHBIX HPHOOPOB U
TEXHUYECKHUX YCTPOMCTB C ONOpPOM Ha HX ONMCAHMS, HUCIONb3Yys
3HaHUSI O CBOWCTBaX (DM3MYECKUX SBJICHUM © HEOOXOIUMBIE

¢du3nyeckre 3aKOHOMEPHOCTU

1.16

UCIOJIb30BaTh CXEMbl M CXEMAaTH4YHbIE PHUCYHKM M3Y4YEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTENBHBIX npubopoB u
TEXHOJIOTMYECKUX MPOIECCOB TMPU PEHICHUU Y4eOHO-MPaKTUYECKUX
3a7a4, ONTUYECKHE CXEMBI 11l TOCTPOCHUS N300paKeHUH B IIJIOCKOM

3epKaJie 1 COOMparomiei JMH3e

1.17

NPUBOIUTH TMPUMEPHl (HaXOAWTh HWHGOPMANMIO O TpPUMEpPax)
MPAKTUYECKOT0 UCIOIB30BaHUs (PH3NUECKUX 3HAHHUHI B TTOBCEIHEBHOMN
KU3HM i o0ecrieueHuss O€30MaCHOCTH MpH  OOpalieHuu ¢
npruOopamMu ¥ TEXHUYECKUMH YCTPOUCTBAMH, COXPAHEHHS 3/I0POBbS 1

COOJIIOIEHUS HOPM PKOJIOTHUECKOT0 MOBEIEHUS B OKPYKAIOIIen cperie

1.18

OCYIIECTBJISATh MOMCK MH(pOpMaUK (U3HUECKOTO COJAEPKAHUS B CETH
HNutepHer, caMOCTOATENBHO (POPMYJIHPYS TOMCKOBBIA  3aIpoc,
HaxOAUTh IYyTH  OOpElNeNIeHUss  JIOCTOBEPHOCTH  MOJy4EHHOMH
uHGOpMAIIMU HA OCHOBE MMEIOIIMXCS 3HAHWUN M JIOMOJHUTEIbHBIX

HCTOYHHUKOB

1.19

UCTONBh30BaTh MPU  BBIOJHEHWH YYEOHBIX 3aJaHUN  HAY4YHO-
MOMYJIIPHYIO JIUTEPaTypy (PU3HUECKOro Ccolep)KaHHs, CIPaBOYHBIC
Matepuaibl, pecypcbl ceth HHTepHeT; BiaaeTh npuéMamu

KOHCHEKTHUPOBAHMS TEKCTa, MPeoOpa3oBaHus WH(OPMAIIMH U3 OIHOU




3HAKOBOH CHCTEMBI B APYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIE NHCHbMEHHBIE U YCTHBIE COOOIIEHHUS Ha
OCHOBE HMH(pOpMAIIMK M3 HECKOJbKMX HCTOYHUKOB (PU3UYECKOTO
cofiepKaHusl, MyOIUYHO MPEACTABIATh PE3YJbTATHl MPOCKTHON WU
UCCIIEZIOBATEIIbCKOM  JI€ATEIbHOCTH, TpPU  OTOM  TI'PaMOTHO
WCIIOJIb30BaTh U3YUEHHBIN MOHATUHHBIN annapaT U3y4aeMoro pasjaena
GU3MKU M COMpPOBOXKIATh BBICTYIIJIEHHME Mpe3eHTauueld ¢ y4éTom

0COOEHHOCTEN ayTUTOPUHU CBEPCTHUKOB

1.21

IPY BBINOJHEHUHM y4E€OHBIX NMPOEKTOB M HCCIEIOBAHUM (pru3MuecKux
IPOLIECCOB pacHpeneniaTh 0043aHHOCTU B IPYMIE B COOTBETCTBUU C
IIOCTABJICHHBIMU  3aJadyaMH, CIEOUTb 34 BBIIOJHEHUEM IIIaHA
JEUCTBUH M KOPPEKTUPOBATh  €ro, AaJeKBaTHO  OLICHUBATH
COOCTBEHHBIII BKJIaJ B JEATEIbHOCTb TIPYIIbl, BBICTpaUBaTh
KOMMYHUKATUBHOE  B3aUMOJACWUCTBHUE, IPOSABISAss  TI'OTOBHOCTH

paspemaTh KOH(PIUKTHI




IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

7 KIIACC

Kon
pasneJia

Kon
3JIeMEHTa

IIpoBepsieMble 3J1eMEHTHI COAEPKAHUS

®U3UKA U EE POJIb B IO3HAHUU OKPYXAIOILIETO MHUPA

1.1

®duzuka — HayKa O Ipupozuc. SIBnenus IIPpHUPOABI.
duznueckue SABJICHHU S MCXaHHNYCCKUC, TCIIJIOBEBIC,

QJICKTPUUICCKHUEC, MAIrHUTHBIC, CBETOBLIC, 3BYKOBLIC

1.2

@dusnueckue  BenWYMHBL.  M3MepeHue  (QU3NUECKUX
BenmuuuH.  Dusnueckne  npubopsl.  [lorpemHocTsb

nu3MepeHuid. MexxyHapoHas CUCTeEMa SIUHUIT

1.3

EctecTBeHHOHAaY4HbIII METOJ MO3HaHMS: HaOJIOAEHUE,
IIOCTAHOBKA HAaY4YHOI'O BOIIPOCA, BBIIBUKEHUE TUIIOTES,
OKCMEPUMEHT IO TIPOBEPKE THUIOTE3, OOBSICHEHHE

HaOJTI0IaEMOT O SIBJICHUSA

14

Onucanue GU3NYECKUX SBJICHUN C TOMOUIbIO MOJIeTeH

1.5

[TpaxkTHueckue paboThI:

N3mepenne pacCTOSHUN.

N3mepenne o0bEMa JKUAKOCTH U TBEPAOTO Tena.
Omnpenenenne pa3MepoB MajbIX TEl.

W3mepeHne teMmepaTypsl IPU MOMOIIU KUIKOCTHOTO

TEPMOMETpa U JaTUMKa TEMIIepaTyphbl

ITEPBOHAYAJIBHBIE CBEJEHHM A O CTPOEHNUN BEHHLIECTBA

2.1

CrpoeHue BelecTBa: aTOMbl U MOJIEKYJIBI, UX pa3MepHl.
OnpITel,  JOKa3bIBAIOIIME  JIUCKPETHOE  CTPOEHHE

BELIECTBA

22

JlBuxenue yactun — BeulectBa. CBs3Bb  CKOPOCTHU
JIBUKEHUS] 4YacTULl C TeMmIepaTypoid. bpoyHoBckoe

IBUXKeHHe, TUhPy3ust

23

BzaumopeiicTBue 4acTUIl BEIIECTBA: MPUTSHKEHUE U

OTTAaJIKNBAaHUC




AFpeFaTHI)Ie COCTOAHKA BCHICCTBA: CTPOCHUC TIa30B,

KUJIKOCTE u  TBEPABIX  (KPUCTALUIMUECKUX)  Tell.

24 B3auMocCBsA3p MeEXIy CBOWCTBAaMU BELIECTB B Pa3HBIX
arperaTHeIX COCTOSIHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM
CTPOEHUEM

2.5 OCOOCHHOCTH arperaTHbIX COCTOSTHUIN BOJIBI
[TpaxkTHueckue paboThI:
Onenka jauaMeTpa aTomMa  MeETOIOM  psiioB (¢

"6 UCTIONBb30BaHueM (oTorpaduii).

OnbITH 110 HAOJIOIEHUIO TEIJIOBOT'O PACIIMPEHUS Ta30B.
OnbIThI o 00HaPYKEHUIO neicTBus cun

MOJICKYJIIPHOI'O ITPUTAXKCHU A

JIBIDKEHUE U B3AUMOJIEMCTBUE TEJI

31 Mexanunueckoe JIBUKEHHUE. PaBHOMEpHOE 51
' HEpaBHOMEPHOE JIBH)KEHUE
35 Ckopoctb. Cpennsii CKOPOCTb MpPH HEPABHOMEPHOM
' IBIDKEHUU. Pacuér myT u BpeMeHu IBUKCHHS
SBnenne uHepuuu. 3aKOH UHEpHUHU. B3zanmoneiicrBue
33 TEJ KaK MPUYMHA U3MEHEHUS! CKOPOCTH JIBHKEHMS TEJL.
Macca kak Mepa HTHEPTHOCTH Tena
14 [TnotHOCTH BemecTBa. CBsI3b NIOTHOCTU C KOJIUYECTBOM
' MOJIEKYJ B €IMHULIE 00bEMA BEIIECTBA
35 Cuna kak XxapakTepHCTHKA B3aUMOAECHCTBUSI TEN
16 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MOMOIIBIO0 TMHAMOMETpa
- SIBnenue TAroteHus u cuia Tsokectu. Cuia TSKECTH Ha
. npyrux mniaaHerax. Bec tena. HesecomocTs
18 Cuna Tpenus. TpeHHE CKOJBXKEHUS U TPEHUE IOKOS.
' TpeHue B Ipupojie U TEXHUKE
39 CnoxxeHue CuWJl, HAMNpaBJICHHBIX MO OAHOM  MPSIMOM.
. PaBHOnEliCTBYIOIIIAS CHIT
[IpakTHueckue pabOTHI:
3.10 Ompenenenne CKOPOCTHU  PAaBHOMEPHOTO  JIBWKEHHUS

(mapuka B JKHJIKOCTH, MOJETH  AJIEKTPHUYECKOTO




aBroMoOusis W Tak jganee). OmpexneneHue cpeaHei
CKOPOCTH CKOJIbKEHHsI Opycka WM IIapuka T
HAaKJIOHHOW  1IocKkocTu. OrnpeneneHue  MIOTHOCTH
TBEPAOTO Tena. OneITHI, JIEMOH CTPUPYIOIINE
3aBUCHUMOCTh pacTshkeHHs (medopmanuu) mpyKUHBI OT
NPWIOKEHHOW  cuiibl.  ONBITBL,  JEMOHCTPUPYIOLIUE
3aBUCUMOCTb CHJIbI TPEHHUSI CKOJIbXKEHUS OT Beca Teja U

XapaKkTepa CONpPUKACAOLINXCs TOBEPXHOCTEH

dusuyeckue SIBJICHUS B MMpupoAc: NpUMEPLI IBUIKCHHUS C

3.11 pa3IMYHBIMU CKOPOCTSIMH B )KMBOW U HEKUBOW MPUPOJIE,
JENCTBUE CUJIBI TPEHUS B IPUPOIE U TEXHUKE
3.12 TexHuueckue ycTporucTBa: AUHAMOMETD, MOAIIUITHUKN
JTABJIEHUE TBEPJIbIX TEJIL, )KUJIKOCTEN U T'A30B
41 HNaBnenue TBEpnoro tena. CrnocoObl YMEHBUICHUS U
' YBEJIMYEHUS JaBJICHUS
42 JlaBnenue ra3a. 3aBUCUMOCTh JaBJICHHS ra3a oT 00béMa,
. TEMIIEPaTyPhl
[lepenaua maBieHuss TBEPABIMU TelaMU, KUAKOCTIMHU U
3 razamu. 3akoH [lackains. [ITHeBMaTHUEeCKHE MaIlIMHBI
3aBUCUMOCTh  JIaBJICHUSI  KMJKOCTH  OT  TJIyOMHBI.
44 IMuapocTatnueckuii mapagokc. CooOmaromumecs: cocyibl.
IMupaBIuYecKre MEXaHU3MBI
ATtmocdepa 3emnn u atmocdepHoe gaBineHue. [IpuamHb
45 CYILLIECTBOBAHUS BO3AYLIHOW 000s0uky 3emisid. OmbIT
' Toppuueniu. 3aBucUMOCTb aTMOC(HEPHOT O AABJIEHUS OT
BBICOTHI HAJl yPOBHEM MOps
16 Usmepenne atmocdepHoro nasienus. [IpubGopbr mis
' U3MEpEHUs aTMOC(HEPHOTO 1aBJIEHUS
JlelicTBUE KUJKOCTH W ra3a Ha MOTPYXKEHHOE B HUX
4.7 Teno. BelTankuBaromas (apxumenoBa) cuiia.  3aKoH
Apxnmena
4.8 [InaBanue Ten. Bo3ayxomnnaBanue
49 [IpakTHueckue paboOTHI:

HCCHCI[OBB.HI/IC 3aBUCUMOCTH B€Ca TC€Jla B BOAC OT




00béMa MOrpyXEHHOW B KHUJAKOCTh 4YacTUd Tela.
Omnpenenenne BBITAIKMBAIOIIEH CHIIBI, JEHCTBYIOLIEH HA
TE€NO,  MOrpyx€HHOoe B  XKUAKOCTb.  [IpoBepka
HE3aBHCHUMOCTHU BBITAJKUBAIOIIEH CHIIBI, 1E€HCTBYIOIIECH
Ha Teno B JKUAKOCTH, OT Macchl Tena. OMBITHI,
JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  BBITAJKHUBAIOLIEH
CHJIBI, JICHCTBYIOIIICH Ha TEJIO B JKUIKOCTH, OT 00BEMa
MOTrPYyKEHHOW B KUJKOCTh YaCTU Tejla U OT MJIOTHOCTH
YKUJIKOCTH. KoHucTtpyupoBanue apeomeTpa W

KOHCTPYMpPOBaHHE JIONKM M  ompejeieHue  eé

rpy30M0bEMHOCTH

®uznueckue  SABIEHUS B MPUPOJE: BJIMSIHUE
4.10 aTMoc(epHOTro 1aBlIeHUs Ha )KUBOW OpraHH3M, IUIABaHUE

pBIO

Texnuueckne yCTpOWCTBA: COOOIIAIOIINECS COCY/BI,
411 YCTPOMCTBO BOJIONPOBO/IA, TUAPABIMYECKUN TIpecc,

MaHOMeTp, 0apoMeTp, BBICOTOMEp, MOPIIHEBOW HAcoC,

apeomerp

PABOTA, MOIIHOCTb, DHEPT'UA

5.1 Mexanundeckast paborta
52 MexaHnueckas MOITHOCTb
53 [IpocTele  MeXaHU3MBI:  pblYar, OJOK, HaKJIOHHAs
. IockocThb. I1paBuso paBHOBeCHS pblyara
54 [IpumeHeHune npaBuIa paBHOBECUS pblyara K 0J0Ky
«3onotoe  mpaBwio»  MexaHukd.  Koadpdunuenrt
55 10JIE3HOTO necTBus MEXaHU3MOB. ITpocteie
MEXaHU3MBbI B OBITY 1 TEXHUKE
5.6 [TorenumanbHas SHEPrUM Tea, MOJHATOr0 Haa 3eMIEH
5.7 Kunernueckas sneprust
sq [TonHas mexaHuueckass SHeprus. 3aKOH W3MEHEHUs U
' COXpaHEHUS] MEXaHUYECKOI SHEePruu
[IpakTueckue paborel: OmnpeneneHue padOTHl CHIIBI
59 TpEHUs MNpPU PABHOMEPHOM JBH)KEHHH Tela MO

FOpU30HTAIBHON TOBEpXHOCTH. M ccnenoBanue ycinoBuit




paBHOBecusi peiuara. M3mepenne KIIJ[ HakioHHOM
IIJIOCKOCTH. N3yuenue 3aKOHA COXpaHEHHUs

MEXaHUYECKOW SHEPTruu

@u3nyecKue SBICHUS B IMPUPOJAE: pPbIUATH B TeEJE

5.10
YyeJIoBeKa
TexHuyeckue yCTpPOMCTBA: pblYar, IOABWKHBIA U
5.11 HETIOJBIKHBIA OJIOKM, HAKJIOHHAS TIOCKOCTh, MPOCTHIC
MEXaHU3MBI B ObITY
8 KJIACC
Kon Kon
IIpoBepsiemble 3J1eMEHTHI COAEPKAHUS
pazaena 3JIeMeHTa
TEIIJIOBBIE SIBJIEHM A
OCHOBHBIE  TIOJIOKEHHUSI ~ MOJIEKYJIAPHO-KUHETUYECKOM
61 TEOpUM CTPOCHHS BemecTBa. Macca U pa3Mepsl
. MoJieKyJl. OmNBITBI, TMOATBEPKAAIOIINE OCHOBHBIC
MOJIOXKEHUS MOJIEKYJISIPHOKUHETUY €CKOW TEOPHH
Mogenmun  TBEPAOro, JKHUIKOTO W Tra3o000pa3HOro
6.2 COCTOSIHWH BemecTBa. Kpucrammmdeckune u aMopQHbIE
Tena
OObscHEHNE CBONCTB I'a30B, KUAKOCTEH U TBEPABIX TEIN
6.3 HAa OCHOBE TIOJOXEHUU MOJIEKYJISIPHOKUHETHYECKOM
6
TEOpUHU
64 CmauyuBaHUE U KallWJUIIPHbIE SIBJICHUS
6.5 TenioBoe paclIMpeHue U CKaTue
66 Temneparypa. CBsi3b  TeMIepaTypsl CO CKOPOCTBIO
. TEIJIOBOT'0 JIBYDKCHHUS YaCTHI]
67 Buytpennss sneprusi. CrnocoObl U3MEHEHUS! BHYTpEHHEH
' SHEPruu: TeIIonepenadya u CoBepiIeHue padoThbl
63 Buael Tenmonepenaun: TEmIONPOBOAHOCTh, KOHBEKITUS,
' U3ITyuyeHue
6.9 KonmmuectBo  TemnoThl.  YAeIbHAsA  TEIIOEMKOCTh




BCIICCTBA

TemooOMEeH ¥ TEIJIOBOE paBHOBECHE. YPaBHCHHE

6.10
TEIJIOBOro OajiaHca
611 [InaByieHue u OTBEpIEBAHNE KPUCTAJUIMYECKUX BEIIECTB.
. VY aenbHas TenaoTa MIaBJICHUS
[TapooOpa3oBanne 1  KoHaeHcauusa. Mcnapenue.
61 Kunenue. VYpaenpHas TemioTa  mapooOpa3oBaHUS.
‘ 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT aTMOC(HEPHOro
JaBJICHUS
6.13 BrnaxxnocTs Bo3yxa
6.14 OHeprus ToIMBA. Y 1eIbHasl TEII0Ta CrOPaHUs
[Mpuaiuner  pabotel  TemoBbix — apurarened  KITJI
6.15 TEIUIOBOro JBUrateis. TeloBele IBUraTelnd U 3aluTa
OKpY’KaroIleH cpebl
3aKOH COXpaHEHUs U NIPEBPALLEHUS SJHEPTUH B TEIUIOBBIX
6.16
mpoiieccax
[IpakTueckue paboTHI:
OnbITh 1o 00HapY>KEHHIO neucTBus CHJI
MOJIEKYJISIPHOTO NIPUTSHKEHHUS.
OnpITEl IO BBIPAIIMBAHUIO KPUCTAJIJIOB MOBAapEeHHOM
COJIM UJIU caxapa.
OnbIThI 0 HAOTIOIEHUIO TEIJIOBOIO PACIIMPEHUS ra30B,
KUJIKOCTEN U TBEPIBIX TEII.
Omnpenesnenue qaBieHUs Bo3lyxa B OaJlJIOHE IIIpUIIA.
6.17 OnbIThl, AEMOHCTPUPYIOIME 3aBUCUMOCTb JIABJICHUS

BO3/yXa OT €ro 00bEMa M HarpeBaHUsI UM OXJIAXKICHUS.
IIpoBepka TunoTe3bl JMHEWHON 3aBUCHMOCTH JIJIMHBI
CTOJIOMKA XUAKOCTU B TEPMOMETPUYECKON TpyOKe OT
TEMIEPATyPBI.

HaGmoenne n3MeHeHuss BHYTPEHHEH DHEPruM Tella B
pe3ylbTaTe Teryonepenayd u padoThl BHEITHUX CHJL.
HccnenoBanue sBJICHNS TENI000MEHA MPU CMEIINBAHUH

XOJIOJHOM U TOpsiY€er BOJIBI.




OmnpeneneHne KOIUYECTBA  TEMJOTHI, IMOJYYEHHOIO
BOZIOM MpPH TEIUIOOOMEHE C HArpeThiM METATHYECKUM
UJIAHIPOM.

Omnpepenenue yaelbHON TEMIIOEMKOCTH BEIIECTBA.
UccnenoBanue npoliecca ucrnapeHus.

Onpenenenre OTHOCUTEIBHOM BJIaXXHOCTH BO3/TyXa.

OrnpenenieHre y1eabHOM TETUIOTHI MIJIaBICHUS JIbAA.

6.18

dusnueckue SBIEHUS B MPUPOJE: MOBEPXHOCTHOE
HATSDKEHUE W KamWUIpHBIC SBJICHHUS B TIPUPOJIE,
KpHUCTaJUIbl B pupoje, nzinydenue ConHua, 3amep3aHue
BO/I0EMOB, MOpCKHE OpU3bl; 00pa3oBaHUe POChHl, TYMaHa,

HHCs, CHCTA.

6.19

TexHuuecknue yCTpPOWCTBA:  KaNWJUIAPbI, I[PUMEpPHI
WCIOJIb30BAaHUS KPUCTAJJIOB, JKUJIKOCTHBIM TEPMOMETD,
JATYNK TEMIIepaTypbl, TEPMOC, CHCTEMa OTOIUICHUS
JIOMOB, TUTPOMETPBI, TICKHXPOMETp, MapoBas TypOHHA,

ABUTATCJIb BHYTPCHHEI'O CrOpaHusL.

OJIEKTPUYECKUE U MATHUTHBIE ABJIEHNA

7.1 Onektpusanus Teil. /J[Ba pona aneKTpruUecKuX 3aps10B
B3aumonelictBue 3apspkeHHbIX  Tel.  3akoH Kynona

72 (3aBUCHMOCTb CUJIbI B3aUMOJICHCTBUS 3aPSYKEHHBIX TEJT OT
BEJIMYUHBI 3apSAA0B U PACCTOSTHUS MEXKIY TEJIaMu)
Onexrpuueckoe none. Hampsyk€HHOCTD 371EKTPHUYECKOro

7.3 noiist. [IpuHIMN Cyneprno3unuy 3JIEKTPUYECKUX OJIEH
(Ha KAYECTBEHHOM YPOBHE)
Hocurenn snekTpudecKkux 3apsioB. ODJIEMEHTAPHBIN

74 anekTpuueckuii 3apsan. Ctpoenue aroma. IIpoBonHuku n
JTUDIIEKTPUKU

7.5 3aKOH COXpaHEHHUsI FJIEKTPUUECKOro 3apsiia

6 ONeKTpUYECKUA  TOK.  YCIOBUSA  CYIIECTBOBAHUS

' AJIEKTPUUECKOI0 TOKA. MICTOYHUKYN TOCTOSHHOI O TOKA
7.7 HevictBus 3JIEKTPUUECKOTO TOKa (TeroBoe,




XUMHUYECKOE, MAarHuUTHOE). OJEKTPUYECKHI TOK B

KHUIOKOCTAX U ra3dax

Onektpruueckass nenb. Cuna  Toka.  DIEKTpUYECKOE

7.8

HaNpsKEHUE

CornpotuBieHne MIPOBOJTHHKA. VY nenbHoe
79

COIIPOTHBJIEHU € BEILIECTBA
7.10 3akoH OMa Ui y4acTKa Lenu

[TocnenoBatenbHOE W MapajuleIbHOE  COEAMHEHUE
7.11

MPOBOIHUKOB

PaGota M MOUIHOCTh JJIEKTPUUYECKOIO TOKA. 3aKOH
7.12

Jxoyns — Jlenna

DNeKTpUYEeCKHEe LEeNd W MOTPEOUTENH SIEKTPHYECKON
7.13

sHepruu B 6bITy. KopoTkoe 3amblkanne

[TocrosinHble MarHuThl. B3anmoaelicTBUE MOCTOSHHBIX
7.14

MarHuTOB

MarnuTtHoe mnoje. MaruutHoe mnosie 3eMIM U €ro
7.15

3HAYEHUE ISl )KU3HU Ha 3emiie

OmnpiT Dpcrena. MarHuTHOE M0JI€ SJIEKTPUYECKOr0 TOKA.
7.16

[IpuMeHeHu e ANEeKTPOMArHuTOB B TEXHUKE

JleficTBME MAarHUTHOIO MOJII HAa MPOBOJHHUK C TOKOM.

DJIEKTPOJIBUTATENNbh MOCTOSHHOIO TOKa. Mcmonb3oBaHue
7.17

ANEKTPOJBUTATEIEH B TEXHUYECKUX YCTPOMCTBAaX M Ha

TpaHcIopTe

Onpitel  @apajges.  SBineHue  AIIEKTPOMAarHUTHON
7.18

naaykuun. [Ipasuno Jlenna

DneKTporeHepaTop. CriocoOsr MOJTyYEHUs
7.19 JNEKTPUYECKON SHEpPruu. DNEeKTPOCTAHIINHT Ha

BO300HOBJISIEMBIX HCTOUHUKAX SHEPIUH

[IpakTueckue paboThI:
710 OMBITHI 110 HAOIOICHUTO JICKTPU3AINH TET HHIYKIIUEH

U IIPU COIIPUKOCHOBEHUU.

HccnenoBanne nOEWCTBHS AIEKTPUYECKOTO TIOJIA  HA




IIPOBOJHUKH U JUDJICKTPUKH.
COopka u mpoBepka pabOTHl AIEKTPHUECKON IIEMH
MIOCTOSIHHOT'O TOKA.

W3mepeHue u peryaupoBaHHe CUJIbI TOKA.

W3mepeHne 1 peryIupoBaHNEe HATIPSKEHUS.
HccrnenoBanue 3aBUCMMOCTU CUJIBI TOKA, UAYLIETO Yepes3
pE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA U HANPSKECHUS
Ha PE3UCTOpE.

OnBITHI, JIEMOHCTPUPYIOIINE 3aBUCUMOCTh
AJIEKTPUUYECKOr 0 COIPOTUBJIEHUS MPOBOJAHMKA OT €ro
JUTMHBI, IJIOLIA/I1 ITONIEPEYHOr0 CEYEHUs U MaTepHraa.
IIpoBepka mpaBuia CIOXKEHHUS HAUPSDKCHUM  IIpU
IIOCJIEIOBATEIBHOM  COCIMHEHUM JBYX PE3UCTOPOB.
IIpoBepka mpaBuiia AJs1 CUJIBI TOKA MPU NapasuieIbHOM
coeqMHEHNH  pe3ucropoB.  OmpexneneHue  pabOTHI
AIEKTPUUYECKOr0 TOKA, HIYIIETO 4Yepe3  pPe3UcTop.
OmnpenesleHHe  MOIIHOCTH — 3JIEKTPUYECKOrO  TOKa,
BBIICJISIEMON Ha pe3ucrope. MccienoBanue 3aBUCUMOCTH
CHJIBI TOKa, UAYLIETO Yepe3 JaMIIOUKY, OT HalpsDKEHHUS
Ha Hell. Onpenenenne KIIJl narpeBatensa. MccnenoBanue
MarHUTHOTO B3aMMOJACHCTBUS TOCTOSHHBIX MarHUTOB.
W3ydeHne MarHUTHOT'O MOJISI IOCTOSIHHBIX MarHUTOB MPU
uX Oo0beaquHEeHMH U pasfeneHuu. lcciaenoBaHue
JIENCTBUA 3JIEKTPUUECKOr0 TOKAa Ha MATHUTHYIO CTPEIIKY.
OneITel,  JEMOHCTPUPYIOLIME  3aBUCUMOCTb  CHJIBI
B3aUMOJICHCTBHS KaTYIIKM C TOKOM M MarHuTa OT CHJIBI
TOKa M HalpaBlIeHUs TOKa B KaTymke. M3ydeHue

,HCI‘;ICTBI/I}I MAarobMuTHOIO IIOJid Ha IIPOBOAHHUK C TOKOM.

KoncrpynpoBanue u U3y4eHue paboThI
BJIEKTPOABUTATEIIA. N3mepenne KILJ
IEKTPOJBUTATEIBHON YCTaHOBKH. OnbITHI o

HUCCIICAOBAaHHUIO SBJICHUA 3H€KTpOMaFHI/ITHOﬁ HWHAYKIHUU:

HUCCICOOBaAHUC W3MEHEHUN 3HAUCHUS U HaIpaBJICHUA




HHIAYKIIUOHHOI'O TOKa

721

dusznyeckue SABJICHUS B TMPUPOJE: IJIEKTPUUYECKUE
SABJIEHUS B  aTMocdepe,  DIEKTPUUYECTBO  JKHUBBIX
OpPraHU3MOB, MarHUTHOE TOJe 3eMJd, Ipei¢ MOoIrCcoB,
POJIb MAarouuTHOI'O IIOJIA OJId )KMU3HHU Ha 3eMJIe, IOJIIPHOC

CUAHHUC

722

TexHuueckne yCTpOMCTBA: DIIEKTPOCKOIN, aMIEpMeETp,
BOJIBTMETP, PEOCTAT, CYETUYUK IIEKTPUUECKOW SHEPruu,
AIIEKTPOOCBETUTEIbHBIE ~ MPUOOpPHI,  HarpeBaTelbHbIC
AIIEKTPOIIPUOOPHI (mpumepsi), ANEKTPUYECKHUE
IPEIOXPAHUTENN, DJIEKTPOMATHUT, 3JIEKTPOIBUraTeNb

IMOCTOAHHOI'O TOKA, 'CHCPATOP IMOCTOAHHOI'O TOKA

9 KUIIACC
Kon
Kop anementa [IpoBepsiembie 371EMEHTBI COJEPKAHUS
pasznena
MEXAHWYECKMUE ABJIEHUA
g1 Mexanundeckoe IBHKeHHe. MaTepuaibHas TOUKa.
' Cucrema orcuéra
8.2 OTHOCHUTEIILHOCTh MEXaHUUECKOTO JIBUKEHUS
8.3 PaBHOMEpHOE NpSIMOIMHEHHOE IBUKEHHE
HepasHomepHoe npsimonuHeliHoe quxkenue. CpenHss
8.4 Y MTHOBEHHAs CKOPOCTH T€JIa IIPU HEPaBHOMEPHOM
8 JIBIDKECHUH
g5 VYckopenne. PaBHOYyCKOpEHHOE NPSIMOJIMHENHOE
' JBIKEHUE
8.6 Cob6oanoe nanenue. Onpitel ["anunes
PaBHOMepHOE BHkeHUE O OKpy)HOCTU. [lepron u
8.7 yacTtoTa oOpaiieHus. JIuneiHas u yrioBasi CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHUE
8.8 Ilepssiii 3akoH HproTOHA




8.9

Bropoii 3akoH HetoTOHa

8.10 Tpetuit 3akon HeroToHa
8.11 [IpuHUIMT Cyneprno3UIINU CUT
8.12 Cuna ynpyroctu. 3akoH ['yka
S 13 Cuna TpeHus: CUJa TPEHUS CKOJIbKEHHS, CUjla TPEHUs
' MTOKOS, IPYTHE BUABI TPCHUS
%14 Cuna TsDKeCTH M 3aKOH BCEMUPHOT'O TATOTEHUS.
' YckopeHue cBOOOAHOTO MaieHUs
815 JBrxenne muanet Bokpyr Connna. [lepas
' KOCMHUYecKas CKopocTb. HeBecoMoCTh 1 neperpy3ku
PaBHOBecHe MmaTepuanbHON TOUKU. AOCOIIOTHO TBEPI0E
8.16
TENO
e PaBHOBecue TBEpOTO TENA C 3aKPEIIIEHHON OChIO
' BpaieHus. MomeHT cuibl. LleHTp TsxecTn
8.18 Nmnynsc Tena. U3meHnenue ummnybca. UIMImyibc cuiib
8.19 3aKOH COXPaHEHHs UMITYJIbCa
8.20 PeakTuBHOE BMKEHUE
8.21 Mexanuueckasi paboTa 1 MOIITHOCTh
822 Pabora cun TsxecTH, ynpyroctu, Tpenus. CBs3b
. SHEPruM U paboThI
893 [lorenuuanbHas SHEprus Tena, MOAHSITOr O HaJl
‘ MOBEPXHOCTBIO 3eMJTN
8.24 [ToTeHunanbHast 3HEPrUsi CKATOU MPYKUHBI
Kunernueckas sneprus. Teopema 0 KHUHETHYECKON
8.25
SHEpruu
8.26 3aKOH COXpaHEHHSI MEXaHUUYECKON SHEpruun
[TpaxkTueckue paboThI:
Ornpenenenue cpeaHeil CKOpOCTH CKOJIBLKEHUS Opycka
WJIM JIBM>KEHUS IIAPHKa 110 HAKJIOHHOM MJIOCKOCTH.
997 OrnpenesieHrne yCKOpEHUsi Tela Ipu paBHOYCKOPEHHOM

JBHXCHUU I10 HaAKJIOHHOM MJIOCKOCTH.
HccenenoBanue 3aBUCHMOCTH ITYTH OT BPEMEHU MPU
PaBHOYCKOPEHHOM JIBHKEHUU 0€3 Ha4aJIbHOM CKOPOCTH.

ITpoBepka runoTessl: €ciau Mpu paBHOYCKOPEHHOM




JBUKCHUH 0€3 Ha4aJIbHOM CKOPOCTH ITYTH OTHOCSTCS
KaK psiJi HEYETHBIX YUCEII, TO COOTBETCTBYIOIINE
MIPOMEKYTKH BPEMEHH OJIMHAKOBEI.

HccnenoBanue 3aBUCIMOCTH CHITBI TPEHUS CKOJIBKECHHS
OT CHJIbI HOPMaJIbHOTO J1aBiieHus. OnpeneneHue
KodpduIeHTa TpeHus cKobkeHus. Onperenenue
KECTKOCTH NPy UHBL. Onpeznenenue padoThl CUIIbI
TPEHUs IPH PAaBHOMEPHOM JBUKEHHUH TEJa IO
TOpPU30HTATBHON MOBepXHOCTH. OnpeneneHue padoTsl
CHJIBI YIIPYTOCTH TIPH MOIBEME TPy3a ¢
UCIIOJIb30BaHUEM HEMOIBUKHOTO U TTOIBHKHOTO

0JIOKOB

duznuyeckue IBJICHUS B IMpUpoOAC: NPUJIUBLI U OTIIUBLI,

8.28 JIBH>KeHUE naaHeT CONIHEYHOW CUCTEMBbI, PEAaKTUBHOE
JIBUYKEHUE )KUBBIX OPraHU3MOB
829 TexHudeckue yCcTpoicTBa: CiugoMeETp, TaTYUKU

IIOJIOKEHUS, PACCTOSIHUSA U YCKOPEHUS, PAKEThI

MEXAHWYECKUE KOJIEBAHU A 11 BOJIHBI

KonebartensHoe nBukeHne. OCHOBHbIE XapaKTEPUCTHKU

> KOJIeOaHMii: Tepu o1, YaCTOTa, aMILIUTYAa
92 MaremMatnueckui 5 NIPY>KUHHBIA MAasTHUKU.
‘ [IpeBparienne s3Heprun Npu KouedaTeTbHOM JBUKCHUH
93 3aryxatonue kojeOaHus. BwIHYXIeHHBIE KoleOaHMUs.
' Pe3zonanc
Mexanndeckue BoaHbl. CBONCTBA MEXAaHUYECKUX BOJIH.
o4 [IpononbHble U TONEpedHble BOJIHBL. J[JIMHA BOJNHBI U
' CKOpPOCTh €€ pacnpoCTpaHeHHs. MeXaHU4YECKUE BOJIHbI
B TBEPAOM Telle, CEHCMUYECKUE BOIHbI
9.5 3ByK. ['poMKOCTB 1 BbICOTa 3ByKa. OTpaskeHME 3ByKa
9.6 Wndpas3Byk 1 ynpTpa3sByk
[IpakTueckue paboThI:
OnpeneneHue  4acTOTbl M NEpUOAa  KoseOaHW
9.7 MaTeMaTU4YeCKOro MasiTHHUKA.

Onpeznenenne  4YacTOThl W TepHOAAa  KOJEeOaHHMA

MIPYKUHHOT O MasiTHUKA




HccnenoBanne 3aBUCHMOCTH — IepHoAa  KoieOaHWi
MOJBEIICHHOIO K HUTH TIpy3a OT JUIMHBl HHTH.
HccnenoBanne 3aBUCHMOCTH — IepHOAa  KoiieOaHWi
NpY)KUHHOTO MasTHHKa OT Maccel Tpy3a. I[IpoBepka
HE3aBUCUMOCTHU nepuona KosebaHui rpysa,
MOJIBEIICHHOTO K HUTH, OT MAacChl Ipy3a M KECTKOCTH

npyXuHbIl. I3Mepenne yckopeHus cBOOOIHOrO MaeHHs

dusnyeckue SBJICHUS B IMpupoAc: BOCIIPUATHUEC 3BYKOB

9.8 JKUBOTHBIMH, 3EMJICTPSACEHUE, CEHCMHYECKHUE BOJIHBIL,
IlyHaMH, 9XO0
99 TexHuueckne yCTpOMCTBA: DXOJOT, HCIOIb30BAHUE

yIbTpa3ByKa B ObITY U TEXHUKE

SJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMArHUTHbIE BOJIHBI.

101 CBolicTBa 3J1IEKTPOMAarHUTHBIX BOJIH
10.2 [IIkaJa 3JIEKTpOMarHUTHBIX BOJIH
. OnexTpoMaruutHas npupoja cBera. CKOpOCTh CBeTa.
03 BosnHoBBIE cBOIICTBA CBETa
10 [IpakTueckue paboTHI:
104 H3ydyenne CBOMCTB  DJIEKTPOMArHMTHBIX  BOJH  C
MOMOIIEI0 MOOUITLHOTO TesiedoHa
dwusnveckue SBICHUS B TPUPOAC: OUOJIOTHYECKOE
10.5 JICHCTBUE BUAMMOTO, YIBTPaPHOIETOBOTO u
PEHTI€HOBCKOI' O U3JTy4CHHUU
106 Texauueckue YCTPOMCTBA: HCHOJIb30BAHUE
' 3JIEKTPOMArHUTHBIX BOJH JJIs1 COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlyueBas mozenb cBeta. ICTOUYHUKY cBeTa
11.2 [IpsiMmonuHeHOE pacrpocTpaHEHHE CBETa
T 13 Otpaxenue ceta. [1mockoe 3epkaio. 3aKOH OTPaKEHUS
' cBeTa
114 [Ipenomnenne cBera. 3akOH TIPEIOMIICHHMS CBETa.
' [TonHOE BHYTpEHHEE OTpa)kE€HUE CBETa
115 JIun3za. Xox ny4yen B IMH3E




OnTtHueckas cucTeMa (bOToannapaTa, MHKPOCKOIIa H

11.6
TenecKona
17 I'mas kak onTuueckas cucrema. bimsopykocTs
' JaJIbHO30PKOCTb
118 Pasnoxenue 6enoro ceera B criektp. OnbiTel HptoTOHA.
' CrnoxeHue cieKTpajJbHBIX IIBETOB. J{ucrepcus cBera
[IpakTueckue paboOTHI:
HccnenoBanne  3aBUCMMOCTH ~ yIjla  OTPa)KeHHUSA
CBETOBOIO JIy4a OT yIJla MMaJleHusl.
W3ydenne XapakTepUCTUK H300pa’keHUs MIpeaMeTa B
IUIOCKOM 3€pKale.
HccrnenoBanue  3aBHCHUMOCTH — yria  MPEJOMIICHUS
CBETOBOIO JIy4a OT yIJIa MaJeHUs Ha FPaHULIE «BO3AYX —
119 CTEKJION.
[Tonyuenue u300pakeHUN C MOMOLIBI COOMparOIIEH
JIMH3BL.
Omnpenenenne (QOKYCHOTO PACCTOSHUS U OMTUYECKOU
CHJIBI COOMpArOIe JTMH3bI.
OneITl MO Pa3IoKEHHI0 0enoro cBera B CIEKTP.
OnpITel 1O BOCHPUSTHIO I[BETA IPEAMETOB IPH HUX
Ha0JII0/IEHUH Yepe3 LIBETOBbIE (PUIIbTPHI
dusnueckue sBIeHUs B npupoxae: 3atMenus ConHua u
11.10 JlyHbl, IBE€Ta TEI, ONTHYECKHE SIBJICHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPaK)
TexHunueckue YCTpOMCTBA: OYKH, IIEPUCKOIL,
HAL ¢oroanmnapat, ONTHYECKHUE CBETOBObI
KBAHTOBBIE ABJIEHU A
1 Omnwitel Pesepdopna u mimaHeTapHas MonENIb aToMma.
' Moaens atoma bopa
Hcnyckanue W moriomieHue cBeTa aTtoMoM. KBaHTHI.
12 12.2
JIuHeityaTeie CIEKTPhI
12.3 PanmoaktuBHOCTH. Anb(a, OeTa- 1 raMMa-u3ITydeHHs
124 Ctpoenue aromHoro sapa. HyxioHHas  Mojuenb

aTOMHOTO sAqpa. M3otonsl




12.5

PagnoaktuBHble mpeBpamnenus. [lepuon momypacnana

ATOMHBIX AOCP

12.6

SInepHble peakuu. 3aKOHbI COXPAHEHUS 3apsiOBOrO U

MacCCOBOI'O YHUCEJI

12.7

9H€pFI/I$[ CBsI31 ATOMHBIX AI€P. CBs3Bb MacChl SHEPIruun

12.8

Peakuuu cunTe3a u nenenus anep. McrouHuku sHeprun

CouHriia 1 386311

129

Snepnas  sHeprertuka. JlelicTBME  paJMOAaKTHUBHBIX

U3JIy4ECHHUU Ha )KUBBIE OPraHU3MBbI

12.10

[TpakTueckue paboThI:

HaGmoneHne CHJIOMHBIX M JIMHEHYATbIX CHEKTPOB
U3IY4YEHUS.

HccrenoBanue TPEKOB: U3MEPEHUE YHEPIrUU YACTHUIIBI
10 TOPMO3HOMY ITyTH (110 oTorpadusim).

N3mepenue paanoakTHBHOIO (hoHa

12.11

du3nUecKUe SIBJIEHUST B MPUPOJAE: €CTECTBEHHBIN
pagnoaKTUBHBIN ¢oH, KOCMHYECKHE Jy4H,
pagOaKTUBHOE HW3Jy4YEHUE IPUPOAHBIX MHUHEPAJIOB,
JIEUCTBUE DPANMOAKTUBHBIX H3JyYEHUH HA OpPraHu3M

YCJIOBCKa

12.12

TexHuueckue YCTpOMCTBA: CIIEKTPOCKOIL,

HHHHBHHyaHBHBIﬁ AO03UMCTpP, KaMCpa Buascona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3VJBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
MMPOI'PAMMBI OCHOBHOI'O OBLIET'O OBPA3OBAHMUSI

Kon
NpoBepPsIEMOT0
TpeOOBaHUA

IIpoBepsiemble TpeOOBaHUS K PeAMETHBIM pe3yJbTaTaM
0230BOr0 YPOBHSI OCBOEHHUSI OCHOBHOI1 00pa3oBaTeIbHOM
NMPOrpaMMbl 0CHOBHOI0 0011ero od0pasosanus Ha ocHope ®I'OC

[lonumanue pomu  QuU3MKKM B HAYYHOM  KapTHHE  MHpa;
cOpMUPOBAHHOCTh 0A30BBIX MPENCTABICHUN O 3aKOHOMEPHOM CBS3U
U TI03HABA€MOCTU SIBJIGHUH MPHUPOABI, O pOJU DSKCIEpPUMEHTa B
¢usuke, o cucremooOpasymwoue pomu (GU3MKK B pa3sBUTUHU
€CTeCTBEHHBIX HAayK, TEXHHUKHM M TEXHOJOTHH, 00 3SBOIIOLUHU
bu3nuecKnX 3HAHUW M UX POJH B IEJOCTHOM €CTECTBEHHOHAYYHOUH
KapTHHE MHpa, O BKIQJE POCCHUUCKHX M 3apyOEKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOI[ECCOB OKPYKAIOIIETO

MHpa, pasBUTUC TCXHUKU U TEXHOJIOTHH

3HaHMS O BHJAX MaTepud (BEHIECTBO W I10JI€), O JBMKEHUU Kak
croco0e CyIIecTBOBaHUSI MATEPUU, 00 aTOMHO-MOJIEKYIISIPHON TEOPHH
CTPOEHHUSI BEIIECTBA, O (DM3MYECKOM CYIIHOCTH SBICHUW TPUPOJIBI
(MEXaHUYECKHUX, TEIJIOBBIX, JJCKTPOMArHUTHBIX M KBAHTOBBIX);
YMEHHE Pa3InuaTh SBJICHUS MO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIBITOB, IEMOHCTPUPYIONIMX JaHHOE (PU3UUECKOE SIBIICHUE;,
YMEHHE PACIIO3HABAThH MPOSBICHUE M3YYCHHBIX (PH3NYECKHUX SBICHUN
B OKpYXAlOIIeM MHpEe, BBUICISAS WX CYIIECTBEHHBIE CBOWCTBA

(mpu3HaKM)

Bnanenne ocHOBaMM MOHATHUHHOIO amnmnapata U CHUMBOJIMYECKOIO
s3pIKa (DM3MKW W MCIIOJB30BAHUE MX JUJISl PEHICHHS y4eOHBIX 3ajad;
YMEHUE XapaKTepu30BaTh CBOWCTBA Tel, (U3NUYECKHE SBJICHUS U

MPOIIECCHI, HCIOB3Ys (PyHIaAMEHTaIbHBIE U OMIIUPHUECKUE 3aKOHBI

YMeHue onuceBaTh HN3Yy4YCHHBIC CBOMCTBA TEI U (bI/ISI/I‘-IeCKI/IC SABJICHHA,

UCTONB3Ys (PU3UYEeCKHUE BETMIUHBI

Bnajgenue OCHOBaMHM METOJIOB HAyYHOrO IIO3HAHUS C YYETOM
coOIoIeHrs TIpaBUi 0€30MacHOr0 Tpyna: HaOMIoJAeHUuE (QU3HUECKUX
SIBJICHUM:

YMEHHE CaMOCTOATEIbHO COOMPATh AKCHEPUMEHTAJIbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 000pyAOBaHUS MO UHCTPYKIIMH, O CHIBATH X0/
OTIBITA U 3aMUCHIBATH €T0 PE3YJIbTAaThl, (HOPMYJIHNPOBATH BHIBOJIBI;
MPOBENICHUE MIPSMBIX U KOCBEHHBIX H3MEPEHUN (PU3NIECKUX BEITMYHH:
YMEHHE IUJIAHUPOBAaTh  HU3MEPEHUs, CaMOCTOATEILHO  COOMpaTh
SKCIIEPUMEHTAJbHYI0 ~ YCTAHOBKY 1O HMHCTPYKIIMH, BBIUYUCIATDH
3HaUYE€HHE BEJIIMYMHBI U aHAIM3UPOBATH MOJyYEHHBIE PE3YJIbTAThI C
Y4E€TOM 3aJJaHHOU IMOTPEUTHOCTH PE3YIBTATOB U3MEPEHUM;
MPOBECHUE  HECIOXKHBIX  AKCIEPUMEHTAJbHBIX  HCCIICIOBAHUIA;
CaMOCTOSITENIbHO ~ COOMpATh  JKCIICPUMEHTAILHYI0  YCTAHOBKY H
MPOBOAWTh  HWCCIIEAOBAaHWUE IO  HWHCTPYKIMH,  TPEACTABIIATH
MOJIyY€HHbIE 3aBUCUMOCTH (U3MUECKHX BEJIMYMH B BHUJE TaOJIUIl U
rpa(uKOB, yYUTHIBATh MOT'PEIIHOCTH, JI€TIATh BBIBOJHI 10 Pe3yJIbTaTaM

HCCICAOBaHUA

[lonumanue  XapakTepHBIX  CBOHCTB  (U3MUYECKUX  Mojenel
(MaTepuaspHas TOYKa, aOCOMIOTHO TBEPAOE TENO, MOJAEIU CTPOCHUS
ra3oB, >KMJIKOCTEH M TBEpABIX TeJl, IJAHETapHash MOJEIb aToMa,
HYKJIOHHasi MOJIeJlb aTOMHOIO siipa) ¥ YMEHUE NMPUMEHATh UX IS

00bsiICHEHUS! (PU3UYECKUX IIPOLIECCOB

YMmenue oOBSCHATH (pU3MYECKHE MPOLEeCcChl U CBOMCTBA TEl, B TOM
qyyciae M B KOHTEKCTE CHUTYyallMil NPakTUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIATh NPUYMHHO-CIICICTBEHHbIE CBSI3U U
CTPOUTH OOBSCHEHHE C OMIOPOI Ha M3yYEHHBIC CBOMCTBA (PH3UIECKUX

HBHCHHﬁ, q)HSH‘leCKI/IC 3daKOHBbI, 3dKOHOMCPHOCTH U MOJICJIN

YMmenue pewmath pacuérHble 3ajauu (Ha Oaze 2 — 3 ypaBHEHMI),
UCMOJb3ysl 3aKOHbI M (OpMYyJbl, CBs3BIBAIOIIME (PU3HUECKUE
BEJIMYMHBI, B 4YaCTHOCTH, 3allUChIBaTh KpAaTKOE YCIOBHE 3ajauM,
BBIABJISITH HENOCTAIOIIME JaHHBbIC, BBIOMPATh 3aKOHBI U (OPMYIIBL,
HEoOXOauMble JUIs €€ pelIeHus], UCIO0Ib30BaTh CIIPABOYHbIE JaHHbIE,
OPOBOAUTh PACUYETHl M OLEHUBATh PEATUCTUYHOCTH IOJIYYEHHOIO
3HaueHUs (PU3NUECKON BEIMUNUHBI;, YMEHHE ONPEESITh Pa3MepHOCTh

bu3nYecKoli BEIMYNHBL, MOJTYYCHHOH P PEIICHUH 3a1a9n

YMeHue XapakTepu3oBaTb IPUHLUIBI JEHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4HCIE OBITOBBIX MPHOOPOB, U MPOMBILIUIEHHBIX
TEXHOJIOTMYECKUX ITPOLIECCOB 10 UX OIUCAHUIO, UCIIONIb3Ys 3HAHUS O

CBOWcTBaX (PU3MUYECKUX SIBJICHUH H HEOOXOAMMBbIE (PH3UUECKUE




3dKOHOMCPHOCTH

10

YMeHue WUCHoib30BaTh 3HAHHS O (QU3MYECKUX  SBJICHUSAX B
NOBCE/IHEBHOW JKM3HM JUIs  oOecriedeHusi OE€30MacHOCTH  MpH
oOpamieHUM ¢ OBITOBBIMM ~ TpuOOpaMH U TEXHHYCCKUMHU
YCTPOWCTBAMH, COXPAaHCHHUS 370pPOBbS W  COOJIOJACHHS HOPM
9KOJIOTUYECKOTO TOBEJACHUS B OKPYXKAIOMIEH cpee; TOHUMaHUe
HEOOXOJAMMOCTH MPUMEHEHHS TOCTHIKCHUN (U3UKA U TEXHOJOTHH

JJIL paluOHAJIBHOT'O IIPUPOA0IIOJIb30BAHH A

11

OneiT moWCcKa, TpeoOpa3oBaHUs M MPEACTaBIeHHS WHOpMauH
¢busznueckoro coaepX)aHusg C HCIOJIb30BaHHEM HWH()OPMAIIMOHHO-
KOMMYHUKATHUBHBIX TE€XHOJIOTUI; YMEHUE OLIEHUBATH JOCTOBEPHOCTh
MOJIy4eHHOW WH(POPMAIIMM HA OCHOBE HMEIOIIUXCS 3HAaHUU W
JIOTIOJTHUTENIbHBIX ~ MCTOYHMKOB;  YMEHHUE  HCHOJb30BAaThb  IIpU
BBIMOJIHEHUN Y4eOHBIX 33JaHUN HAYYHO-TOMYJSIPHYIO JIUTEPATypy
¢u3nyeckoro coaep)kaHus, CIpaBOYHbIE MaTepuaibl, PECYypChl CETH
WNurtepHer; BmameHue 0a30BbIMM  HaBBIKAMH  IIpEOOpa3OBaHUS
uHopMaIuu W3 OJHOW 3HAKOBOM CHCTEMBI B JPYIyl0; YMEHHE
co3gaBaTth COOCTBEHHBIC MUCHMEHHBIC W YCTHBIE COOOIIECHUS Ha

OCHOBC I/IH(I)OpMaI_[I/II/I 13 HECKOJIbKUX HCTOYHUKOB




INEPEYEHD 3JIEMEHTOB COAEPKXAHUSA, IIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblIii 3JIEMEHT COJIEPKAHMS
1 MEXAHNYECKUE SABJIEHUA
1 Mexannueckoe — ABwkeHue. MarepuanbHas Touka. Cucrema — orcuéra.
' OTHOCHUTENIbHOCTD ABHKEHUS
PaBHOMepHOE 1 HepaBHOMEpHOE ABMXKeHUE. CpenHsist ckopocTs. Dopmyna as
1.2 BBIYHMCIICHUS CPEIHEN CKOpOoCTH: vV = S/t
PaBHOMEepHOE mpsiMONUHENWHOE IBM)XEHUE. 3aBUCHMOCTh KOOpPAMHATHI Tela OT
BPEMEHH B CIIy4ae paBHOMEPHOI'O MPSIMOJIMHEHHOT O JIBUKEHHUS :
13 Mo)=xy +vd
I'padukn 3aBUCHMMOCTH OT BpPEMEHH I MPOCKIIUU CKOPOCTH, IPOCKIIHH
MEepEMEIICHHS, MyTH, KOOPAWHATHL MPU PABHOMEPHOM MPAMOJUHEHHOM
JIBUKEHUU
3aBUCHMOCTh KOOPAMHATHI Tella OT BPEMEHH B CIy4ae PaBHOYCKOPEHHOTO
MPSMOJIMHEMHOTO ABUKECHHUS:
3
Sy(f)=ve, #i+ay* ;
2
@opMyJibl A MPOEKUUU NEPEMEIIEHUs, MPOEKUUH CKOPOCTH M IPOCKLIHHU
YCKOPEHHS TPH PaBHOYCKOPEHHOM TMPSIMOJIMHEHHOM JBUKEHUU:
2
1.4 s. D=y, -t+a, EX
U_\'('f) =Upy T4, L,
a,(r)=canst,
Ul.‘fz - Ul?f: =2£I_T.S'_T
I'padmkm 3aBHCUMOCTH OT BpPEMEHH MJii MPOCKIUU YCKOPEHHUS, MPOCKIIUU
CKOPOCTH, MPOEKIIMU MEPEMEIICHUs, KOOPAUHATHI MPU PABHOYCKOPEHHOM
NPSAMOJIMHEMHOM JIBUKECHU U
CBobonHoe nanenue. @opmyIibl, ONUCHIBAIOIIME CBOOOJHOE MMaJIEHUE Teja Mo
1.5 BEPTUKAIM (IBIDKCHHE TEJla BHU3 WIM BBEPX OTHOCUTEIHHO MOBEPXHOCTH

3emmn). ['padmku 3aBUCHMOCTH OT BpPEMEHHU s TPOEKIUU YCKOpPEHUS,




MNpOCKOUU CKOPOCTH HW KOOpPAWHATBI IIpHU CBO6OI[HOM nmaacHun TcCjIa I10

BEPTUKAIIH

CKOpOCTh PaBHOMEpPHOI'O ABMKEHHS Tela M0 OKpyXkHoCTH. HampaBieHue
CKOpOCTH.

dopmyna A BBIYMCICHUSI CKOPOCTH Ye€pe3 PajnyC OKPYKHOCTU U MEPUOJ

oOpareHus:
2R
=
T

LentpocTpemutenbHoe  yckopeHue. HampaBieHue IEHTPOCTPEMUTEIBHOTO

16 yckopeHus. @opMyna Uil BBIYUCIECHUS Y CKOPEHUS:
2
a. = L
" R
®dopmyia, CBA3bIBAIONIAS IEPUO U YACTOTY OOpallleHHs:
v = 1
T
Macca. [1motHOCTB BemecTBa. @opmyiia Al BBIYUCIEHUS INIOTHOCTHU
_m
1.7 V
1.8 Cuna — BekTopHas (pusnueckas BeauunHa. CI0KEHNUE CUIT
1.9 SIBnenne nnepuuu. Ilepseiii 3akon HeroTona
Bropoii 3akoH HeroToHa:
F=m-a
1.10
CoHanpaBi€HHOCTb BEKTOpPA YCKOPEHUsI TeJla U BEKTOPA CUJIbI, ACHCTBYIOLIEH Ha
TENO
B3aumoneiictBue ten. Tpetnii 3akon HeroToHa:
1.11 Fy 4 =—-F
Tpenue nokost U TpeHue CKoJIbkeHus. DopMyJia 11 BBIYUCIEHHUS MOJLYJIS CUIIBI
1.12

TPCHUS CKOJILXKCHUA:




F_=u-N

Hedopmamus tema. Yopyrue u Heynpyrue nedopManuu. 3aKOH YIpyrou

nedopmaruu (3akoH ['yka):

1.13 F=k-Al
BcemupHoe Tsrotenue. 3aKoH BCEMUPHOTO TATOTEHMUSL:
my - 1M,
F=G L1 _2
R
1.14 Cuna TshxecTu. Y CKopeHre CBOOOHOTO MaJIeHusI.
®dopmy:na A1 BBIYUCIEHUS CUIIbI TSDKECTH BOJIM3K oBepxHocTH 3emin: F = mg.
JBuxenue raner Bokpyr Connua. IlepBas kocMuueckas CKOPOCTb.
HeBecomocTs u neperpysku
Nmnynec Tena — BeKTopHast (pu3ndeckas BeIUUMHA.
1.15 p=mi
Nmnynbc cucremsl Tell. MI3MeHeHne uMiynbea. MMiyisc cuiibl
3aKOH COXpaHEHHs UMITYJIbCa AJIs 3aMKHYTOH CUCTEMBI TEN:
1.16 P=myUy +mn Uy =const
PeakTnBHOE N1BUKEHNE
Mexanudeckas pabora. DopMyria a1 BbIUUCICHUS paOOThI CHIIBL:
A=Fsoosa
Mexanndeckast MOIHOCTB:
1.17
A
N==
r
Kunernueckas n noreHuuanbHas 3Heprus. @opmyiia 1715 BBIYUCICHUS
KUHETUYECKOW SHEPIUM:
1.18 2
mw
B

TeopeMa 0 KMHETHYEeCKOM OHCPIruun. d)opMyna JJIs1 BBIYUCJICHUA HOTGHHHaHBHOﬁ




OHEPruu Tejia, NOAHATOrO

Hajg 3eMIIEH:

E,= mgh

1.19

Mexanuueckasi SHEprusi:

E=E,+E,

3aKkoH COXpaHCHU MeXaHUYECKOM OHCPIruu. d)opMyna JJIA 3adKOHA COXPaHCHUA

MEXaHUYECKOW SHEpruu B OTCYTCTBUE CUJI TpeHMs: E = const.

IIpeBpalieHre MEXaHUYECKOW SHEPTUH ITPU HAIIMYUU CHUIIBI TPEHUS.

1.20

[IpocThie MeXxaHU3MBbl. «30JI0TOE IPABUIIO» MEXAHUKH.
Peruar. Moment cunbl: M - Fl.

VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
[TonByxHBIN 1 HermoABUXKHBIH 010ku. KIT/I mpocThIX MEXaHNU3MOB,

n= Anonesmss

"4'3&11:&115{

1.21

JlaBneHnue TBEPAOTO Tena.

®dopmyiia 11 BBIYUCIEHHS IaBJIEHUs TBEPIOTO Tena:

_£
p_S'

JlaBnenue raza. ATMoc(epHoOe AaBJIeHUE.

FPII[pOCTaTI/I‘IGCKOC JaBJICHUEC BHYTPU KUAKOCTHU.

q)opMyna JJIA BBIYU CIICHUSA 1aBJICHUA BHYTPH JKUAKOCTU

p=pgh+p_.,

1.22

3akoH [lackans. ['mapaBauueckuii mpecc

1.23

3akoH Apxumena. QPopmyna I8 ONPENENCHHS  BBITAJIKHUBAIOIIEH

JIEHCTBYIOLIEH Ha TEJO, MOrPYKEHHOE B )KUIKOCTh WJIU Ta3:

Ycnosue nmaBanud Tena. IlmaBanue CYAOB U BO3YyXOIlJIABAHUEC

CHUJIBI,




1.24

Mexanuueckue KkosiebaHus. AMIUIMTYyAa, [EPUOA M 4acToTa KoseOaHWM.

dopmyiia, CBA3bIBAIONIAS YACTOTY U IEPUOJ KOJIeOaHHIMA:

1.25

MaremaTHueCKUi M NPYXUHHBIM MasTHUKU. lIpeBpamieHue sHepruum Ipu

KOJIE0ATEIEHOM JIBIKEHUHU

1.26

3aryxaromue Konebanus. BeiHykx1eHHbIe Konebanus. Pesonanc

1.27

Mexannueckue BOJHBI. [IpogonbHbIE U MONEpEYHbIe BOIHBIL. [[JTMHA BOJIHBI U

CKOpPOCTh pacrpoCTpaHEHHs BOJHBI:

h=v-T

1.28

3Byk. ['poMKkocTh U BbicOTa 3ByKa. OTpa)keHHE 3BYKOBOW BOJHBI Ha T'paHHUILIC

nByx cpen. UHdpa3Byk u yapTpa3ByK

1.29

IIpakmuyeckue pabomoi

W3mepeHne cpenHed NJIOTHOCTH BELIECTBA; APXUMENOBOM CHIIBL, KECTKOCTH
IPY>KUHBI; Ko dULMEeHTa TPEHUsI CKOJIbKEHHS; pabOThl CHJIBI TPEHHUS, CUJIbI
YIPYTrOCTH; CPEIHEH CKOPOCTH IBMKEHUsS Opycka MO HAKJIOHHOM IIOCKOCTH;
yCKOpeHus: Opycka INpH ABMKEHMM [0 HAKJIOHHOM IUIOCKOCTH; YacTOTHl M
nepuoja KoinebaHUM MaTeMaTHMYecKoro MasTHUKA; YacTOThl M Iepuona
KoneOaHuil MPYKUHHOTO MasTHUKA; MOMEHTA CHJIBI, ICHCTBYIOLIErO Ha phIYar;
paboOTBl CHJIBI YHOPYTOCTH TNpH TMOABbEME Tpy3a C IMOMOIIBIO HEMOABMKHOIO
6510Kka; pabOTHI CUJIBI YIPYTOCTU NMPH MOABEME I'py3a C MOMOIIBIO MOABMKHOTO
O110Ka.

HccnenoBanue 3aBUCMMOCTH apXHUMENOBOH CHJBI OT 00bEMa MOrpyXKEHHON
YaCTH TeJla U OT IUNIOTHOCTH JKUJKOCTH; HE3aBUCUMOCTH BBITAIKUBAIOLICH CHUJIBI
OT MAacChl TeNa; CHJIBI TPEHUS CKOJIBKEHHS OT CHJIBI HOPMAJIbHOTO JABJICHUS U OT
poZia MOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HUKAIOLIEH B IPY)XHUHE, OT CTEIECHU
nedopManuy Npy>KUHBI; YCKOpEHHUsl Opycka OT yIjla HakJIOHA HaIlpaBIISIOLIEH;
nepuoja (4acToThl) KoJIeOaHUH HUTSHOIO MasTHUKA OT JUIMHBI HUTH; MEPHOAA
Kosie0aHUIl MPYKUMHHOI'O MAasTHHKA OT Macchl Ipy3a M KECTKOCTH MPYKUHBI,
UCCJIEZIOBAaHNE HE3aBUCUMOCTH IepHuoja KojaeOaHUN HUTSHOTO MasiTHUKAa OT

Macchl rpy3a. [IpoBepka ycrnoBust paBHOBECHS pbluara

1.30

Qusuueckue A6leHUs 6 Npupoode: TIPUMEPHl JABWXKEHUS C Pa3IMUYHBIMU
CKOPOCTSIMU B )KMBOM U HEKUBOW MPUPOJIE, AECHCTBUE CUJIIBI TPEHHS B IPUPOJE U

TCXHUKC, IMPHJIMBbBI W OTIHMBbI, ABUKCHUC IIJIAHCT Comnneunon CHCTEMBI,




PEAKTUBHOE ABUKEHUE )KMBBIX OPraHU3MOB, PbIYaru B TEJIE YEJI0BEKA, BIUSHUE
aTMOC(EpHOro JaBJIEHUS Ha KMBOW OpraHU3M, IUIaBaHUE DPBIO, BOCHPHSITHE

3BYKOB JXMBOTHBIMHU, 3EMJICTPSACCHUC, CEHCMHUYECKHE BOJIHEBI, IYHaAMH, 5X0

Texnuueckue yCI’l’lpOﬁC‘l’l’lG(l.’ CIIMAOMETP, AATUUKH ITOJIOXKCHUSA, PACCTOAHUA H
YCKOpPCHUA, AUHAMOMETpP, MNOAUIMIIHWUKH, PaKCThl, pbIiyar, HO)IBI/I)I(HI:Iﬁ u

HCHOZ[BH)KHBIﬁ 6J'IOKI/I, HaKJIOHHAasA IINIOCKOCTH, MPOCThIC MECXaHU3MbI B 6BITy,

13t COOOIIAlONIMECs] COCYIbl, YCTPOMCTBO BOJONPOBOJA, TMIPABIMYECKHIl mpecc,
MaHOMETpP, OapoMETp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp, 3XO0JIOT,
UCIONh30BaHUE YIbTPa3BYyKa B OBITY U TEXHUKE
2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TOJIOKEHUS ~ MOJIEKYJIIPHO-KMHETUYECKOM  TEOpUU  CTPOEHUs
2.1 BenecTBa. Mogenu TBEPAOTO, KUAKOTO U Ta3000pa3HOT0 COCTOSHUIN BEIIECTBA.
Kpucrammueckue u amopHbie Tena
) JBrmxenne dactuy BemiectBa. CBs3p  CKOPOCTHM  JIBIDKEHHUS 4acTHL C
' Temnepatypoil. bpoyHnosckoe nBuwxkenue, inpdysus
23 CMaunBaHUE U KallWJUISIPHBIE SIBJICHUS
24 TennoBoe pacimpeHue u cxaTue
2.5 TermnoBoe paBHOBECHE
"6 BuyTpennsiss sHeprus. Pabora u Temmomepenaya Kak CHOCOOBI W3MEHEHUs
' BHYTPEHHEN SHEPIUn
2.7 Buel reruionepenayn: TEmIONpOBOAHOCTh, KOHBEKLHS, U3TyUEHUE
Harpesanne wu oxnaxzaeHue T1en. KoaudecTBO — TEIIOTHI.  YElbHas
TEIJIOEMKOCTB:
2.8
O=am(t,—1)
3aKOH COXPAaHEHHMs SHEPIHMM B TEIUIOBBIX IIPOLIECCaX. Y PABHEHUE TEILIOBOIO
OanaHca:
29
O +0G, +..=0
Ucnapenne u kxonpaeHcarus. M3MeHeHWe BHYTPEHHEH SHEPruv B IPOIIEcCe
510 ucnapeHuss W KoHJeHcauuu. Kumenume KuAKOCTH. VYaenbHas TeIUoTa

napooOpa3zoBanus: L = Q/m

2.11

Bnaxxnocts Bo3ayxa




212

IInaBnenne wu Kpucraumsanus. I3MeHeHne BHYTpEeHHEW SHEPrHM IIpU

IJIABJICHUHW U KPUCTAJIJIM3alluU. VnenpHas TEIIOTA IJIABICHHS:

2.13

BHyTpeHHss 3HEprus cropaHus TOILUIMBA. Y AeNbHAs TEIUIOTa CrOPaHUsl TOILINBA!

qg=0/m

2.14

ITpunuunsl paboTs! Tenaosbix asurateneil. KIIJ TenynoBoro asurarens

2.15

IIpakmuueckue pabomoi

W3mepenne ynenpHONW TEIUVIOEMKOCTH METaJUNIMYECKOro IUJIMHIPA; KOJMYEeCTBa
TEMJIOTHl, MOJy4YEHHOr0 BOJOW KOMHATHOW TeMIepaTrypbl (HUKCHPOBAHHON
Macchl, B KOTOPYIO ONYIIEH HarpeTelii MHINHAP; KOJIUYECTBA TEIJIOTHI,
OTAAHHOTO HArpeThiM IMJIMHIPOM, IMOC]Ee OMYCKaHHs €ro B BOAY KOMHATHOM
TEMIIEPaTypbl; OTHOCUTEJIBHON BJIAXXHOCTH BO3]lyXa; YJEIbHOM TEMJIOThI
iaBjieHust JipAa. MccnenoBaHue M3MEHEHHMs TeMIepaTrypbl BOJbl  IIpU
pa3IMYHBIX YCJOBUAX; SIBJEHHS TEIUIOOOMEHA IpU CMEUIMBAaHUHM XOJOJHOM U

ropsiaeil BoJibl; mporecca ucnapeHus

2.16

Qu3suyeckue sA6IEHUA 68 NpuUpooe: TIOBEPXHOCTHOE HATSHDKEHUE M KalMJUIIPHbBIC
SBJICHUS] B MPHUPOJAE, KPUCTAIIBI B MpUpojae, usinyuenne CosHua, 3amep3aHue

BOJIOEMOB, MOpPCKHE OpH3bl; 00pa3oBaHMe POCHI, TYMaHa, HHEs, CHera

2.17

Texnuueckue ycmpoucmea: KanWuLUISPbl, IPUMEPBI UCIOIb30BaHUS KPUCTAILIOB,
JKUJKOCTHBIA TEPMOMETp, NaTYUK TEMIEPATYphl, TEPMOC, CUCTEMA OTOILJICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETP, NapoBasi TypOMUHA, IBUraTellb BHYTPEHHEIO

CropaHus

SJIEKTPOMAT'HUTHBIE SABJIEHUA

3.1

9J'IeKTpI/ISaHI/I$I TCII. I[Ba BH A SJICKTPUUCCKUX 3aPA10B

32

B3aunMopneiictBue 3apsukeHHBIX Ten. 3akoH Kyiona

33

3aKOH COXpaHEHUs SIIEKTPUYECKOT 0 3apsaaa

34

Onektpuueckoe mnosie. Hanpspk€HHOCTH — AnekTpuueckoro mnoss.  [Tpunimn

CYIEPHO3UIIUH IIEKTPUUECKUX M0JIeH (Ha KaueCTBEHHOM yPOBHE)

35

Hocurenn snextpuyeckux 3apsaoB. JleCTBHE JIIEKTPUYECKOrO IO  Ha

SJICKTPUUYCCKHUE 3apsIbI. HpOBOI{HI/IKI/I H JUDJICKTPUKHU

3.6

ITocTostHHBIN 27eKTpUUECKUi TOK. [leficTBus anekTpudeckoro Toka. Cuia Toka.




Hanpsixenue.

I=q/t,U=A/N

3JI€KTpI/I‘-IeCKO€ COIIPOTHBIICHUEC. y,[[eJILHOG QJICKTPHUUYCCKOC COIIPOTHUBJIICHHUC:

3.7 R = pl/S
28 3akoH Oma 11 ydacTka ssnekTpudeckoi nenu: I = U/R
[TocnenoBarenbHOE COETMHEHHE TPOBOIHUKOB:
I,=1,: U=U,+U,: R=R +R,
39 [TapannenpHOE COeTMHEHNE TPOBOTHUKOB PABHOTO COMPOTUBIICHHS:
U=U:I=1+1; Rzi.
e e 2
CMemnaHHbIE COSAMHEHHS TIPOBOIHUKOB
PaGoTa n momHoCTh 3ekTprueckoro Toka. A = Ult, P = Ul
3.10
3akoH [[xoyins — Jlenna:
2
3.11 O=I"-R-t
312 OnpiT Dpcrena. MarHutHOe MoJie MPSMOTO MPOBOAHMKA € TOKOM. JlnHum
MarHUTHOW MHAYKIIMH
313 MarauTtHoe 1OJIE IIOCTOSHHOIO MarHuTa. Bj3anmMoaencTBHE IIOCTOSHHBIX
MarHuToB
3.14 JleficTBME MarHUTHOTO MOJISi HA TPOBOAHUK C TOKOM
3.15 OnbiTel Papajes. SBaeHUE 2IEKTPOMAarHuTHOM HHAYKIUU. [1paBuiio Jlenna
Ilpakmuueckue pabomoi
WN3mepeHne  SIEeKTpUYECKOrO0  CONPOTHBICHHS  PE3UCTOpa;  MOIIHOCTH
AEKTPUYECKOT0 TOKA; pabOTHI IIEKTPUUECKOT O TOKA.
3.16 HccrnenoBanue 3aBHCHMOCTH CHJIBI TOKA, BO3HHUKAIOLIErO B IPOBOJHHUKE

(pe3ucTopsl, IaMIIOYKa), OT HANPsDKEHUS Ha KOHIAX IMPOBOJHHUKA; 3aBUCUMOCTH
COIPOTHUBJICHHS OT JJIMHBI TPOBOJIHUKA, IJIOIA/IA €r0 MOMEPEYHOro CEYEHUs U

YACJIBHOI'O0 COIIPOTHUBIICHU .




HpOBepKa nmpaBujia JJis1 SJICKTPUYCCKOI'O HAIIPSAKCHUA ITPU IMMOCICA0BATCIIBHOM
COCAMHCHUU IIPOBOAHMKOB, IIpaBWjia OJId CHUJIbI JJICKTPUYECKOI'O TOKa IIpH

napajieJIbHOM COSTMHEHHUH MPOBOTHUKOB (PE3UCTOPHI U JTAMIIOUYKA)

Qusuueckue s61eHUA 6 Npupooe: DIEKTPUYECKHE sBIEHUS B aTMocdepe,

3.17 AIIEKTPUYECTBO JKUBBIX OPraHU3MOB, MATHUTHOE TOJIe 3eMIId, Apeii( moIocoB,
POJIb MATHUTHOT'O TIOJISL IS KU3HU Ha 3emiie, MOJISPHOE CHsIHUE
Texnuueckue ycmpoticmeéa.: 3JIEKTPOCKOI, aMIepMeTp, BOJLTMETP, pPEocTar,
CUETUMK  DJIEKTPHUYECKOM  DHEPruH,  JAJIEKTPOOCBETUTEIbHBbIE  MPHOOPHI,
3.18 HarpeBaTelIbHbIE 3JEKTPOIPUOOPHI (mpumepsl), 3JIEKTPUYECKU €
IPENOXPAHUTEH, 3JIEKTPOMArHUT, 3JIEKTPOJBUraTellb IOCTOSIHHOTO TOKa,
reHepaTop MOCTOSHHOI'O TOKa
3.19 DnexTpoMarHuTHble BosHbI. [11kana 31eKTpoMarHuTHIX BOJH
3.20 JIyueBas Mmoneins cera. [IpsAMonnHeliHOE pacIpOCTpaHEHHUE CBETA
321 3akoH oTpakeHHus cBeTa. ITimockoe 3epkano
322 [Ipenomnenue cBeta. 3aKOH MPEJIOMJIICHUS CBETa
3.23 Jucnepcus cBera
304 JInnza. Xon nyueit B nmH3e. DoKycHOE paccTosHME JIMH3bL. OnTUyYecKas cuiia
' muH3bL D = 1/F
3.25 I'na3 kak ontuyeckas cucrema. OnTudeckue npruoopsl
IIpaxmuyeckue pabomoi
W3mepenue ONTUYECKOH CHIIBI COOMpAromiel JMH3bI, (OKYCHOTO PaCCTOSHUS
cobuparomieil JMH3bI (IO CBOMCTBY paBEHCTBA pPa3MEpoOB MpeAMETa H
n300paxKeHns, Korja MpeaMeT pPaclojioKeH B ABOWHOM (oKyce), MoKa3aTess
3.26 MPEJIOMIICHHS CTEKIIA.
HccnenoBanue cBoicTBa N300paXeHUs, OTYYEHHOTO C IIOMOIIBIO COOMparoLIeit
JUH3BL; U3MEHEHUS (OKYCHOTO PpACCTOSIHUS JBYX CJIOKEHHBIX JIMH3;
3aBHCHMOCTH yTJjia MPEIOMIICHHsI CBETOBOIO Jiyya OT yIJja MajeHus Ha IpaHULe
«BO3JyX — CTEKIIO»
397 Qusuueckue senenus 6 npupooe: 3atmeHuss Comnua u JlyHbl, 1BeTa TeI,
' OINTUYECKUE SABJICHHS B aTMOc(hepe (11BeT Heba, pedpakius, paayra, MUPaK)
308 Texnuueckue ycmpoticmea: O4YKH, IE€pUCKOI, (oTroammnapar, ONTUYECKHE
' CBETOBO/IbI
4 KBAHTOBBGIE ABJIEHUA
4.1 PagnoaktuBHOCTE. Anbda-, 6era-, raMMa-u3nydeHus. Peaknuu anbda-u Oera-




paciaga

4.2 OmnsiTel Pezepdopaa no paccesnuto anbda-yactui. [Inanerapaast monens aroma

43 Cocra aTomHOro0 sizpa. M3otomnsl

44 [Tepuon mostypacmnajia aTOMHBIX SIZIEP

4.5 SAnepHbie peakiu. 3aKOHbI COXpaHEHUs 3aPSAI0BOI0 U MaCCOBOIO YU CE
Qusuueckue sA6leHUss 6 Npupode: €CTECTBEHHBIM pPaJMOAKTUBHBIA  (OH,

4.6 KOCMUYECKHE Jy4d, paJMOAKTUBHOE W3IyYeHUE MPUPOJHBIX MHHEPAJIOB,
JIefiCTBHE paJ0aKTUBHBIX U3Ty4YE€HUN HAa OPraHU3M YeIoBeKa

47 Texnuuecxkue ycmpoticmea. CIEKTPOCKOI, HHANBUIYIbHBIN J03UMETp, Kamepa

BI/IJ'II)COHa, AACPHas OHEPreTUKa




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YHEHUKA

» ®usuka: 7-i1 kjacc: 0a30BbIN YPOBEHb: YUeOHUK; 3-¢ H3aHUE,
nepepaborannoe [lepoimkun U.M., MBanoB A.W. AkiinoHepHoe o011ecTBO
«M3narensctBO «IIpocBemenuey, 2022r

» ®dusuka: 8-it kacc: 6a30BbIN YPOBEHb: YUeOHUK; 3-¢ H3aHUE,
nepepadorannoe [lepoimkun .M., UBanos A.W. AkiinonepHoe 00IIeCTBO
«M3parenbcTBO «IIpocBemenuey, 2022r

» ®usuka: 9-it kacc: 0a30BbIN YpOBEHb: YUeOHUK; 3-¢ U3aHueE,
nepepadorannoe [lepeimkua .M., I'yrauk E.M., Banos A.U. u nip.

AknronepHoe ob1ectBo «M3marenscTBo «lIpocBemenuey, 2022r

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJISA

1. ®usuka. 7 kinacc. YueOHuk. bazoselil yposens. [leppikun .M., UBanos
A.N. AO "UznarensctBo [IpocBemenne", 2023 r.

2. ®usuka. 8 knacc. YueOHuk. ba3osbiit yposens. [leppimkua .M., BaHos
A.N. AO "UznarensctBo [IpocBemmenne"”, 2023 T.

3. ®usuka. 9 knacc. Yuebnuk. bazossiit yposens. ['yrauk E.M., [lepbikun
N.M., UBanoB A.. AO "UzpatensctBO [IpocBenienne"”, 2023 r.

4. Jlykamuk B.1. CoopHuk 3a1a4 no ¢usuke. 7-9 kiacchel. - M.

ITpocsemienue, 2021.



5. Auarnoctuyeckue padotsl. Pusuka. 7,8,9 knaccel. M.: [Ipocsenienue, 2021
r.

6. ITogroroBka k Beepoccuiickum rpoBepoudsiM pabotam. dusuka. 7,8,9
kiaccel. M.: [Ipocsenienue, 2021 r.

7. CoopHHK BonpocoB U 3aaa4d. dusuka. 7,8,9 knaccel. M.: [IpocBemenue,

2021 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
NHTEPHET

1. Enunas xosekius udpoBbix 00pa3oBaTeIbHbBIX pecypcoB - http://school-

collection.edu.ru/

2. DneKTpoHHbIE y4eOHUKH 110 Pu3uke - http://fizika.ru/

3. Hudpossie oOpa3zoBaTeabHbIE pecypchl - http://openclass.ru/

4. bubnuoteka - Bc€ no npeamety "duzuka" - http:// www.proshkolu.ru/
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