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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢Qusuke Ha ypOBHE OCHOBHOIO o00IIero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE MOJOXXEHUM M TpeOOBaHUU K pe3ylbTaTaM OCBOCHMS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeIbHON MPOrpamMMbl, MPEACTaBICHHBIX B
OI'OC 00O, a Takxe ¢ yuéroM (enepaibHON paboyel TporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueoHoro npeamera «duzukay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (QopMUpOBaHUE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIOIIMXCS W OpPraHU3ALMI0 H3Y4YCHHS
Gu3MKuM Ha NeATeNTbHOCTHOM OcHOBe. B mporpamme mo ¢(usuke y4duTHIBAIOTCS
BO3MOXXHOCTH Y4eOHOro mpeamera B peanuzauuu TpedoBanuiit ®I'OC OO0 x
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEAMETHBIM pe3yJibTaTaM OOy4eHHs, a TAKKe
MEXIPEIMETHbIE CBSI3UM €CTECTBEHHOHAYYHBIX YYE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus.

[Iporpamma no gu3uke ycTaHaBIMBAET paclpeeneHrue yueOHOro Marepuania
1o rojaM o0yuyeHus (o Kjaccam), MpeajiaraeT IPUMEPHYIO MOCJIe10BATEIbHOCTh
U3YYEHUsI TE€M, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHS IMPEIMETHOrO COAEpKaHUSA U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yJarOIINXCA.

[Iporpamma mo ¢usuke pa3zpaboTaHa € LEIbIO OKAa3aHUS METOAUYECKOM
MOMOIIY YYUTENIO B CO3[JaHUU paboyeil mporpaMMbl 0 y4eOHOMY MPEIMETY.

®du3zrKa sBIAETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, TOCKOJbKY (HU3NYECKHE 3aKOHBI JIEKAaT B OCHOBE MPOIIECCOB H
SBJICHUW, W3y4yaeMbIX XHUMHEH, OuHoyiorued, acTpoHOMUEH © (HU3UIECKOU
reorpaguedt, BHOCHUT BKJIAaJ B  €CTECTBEHHOHAyYHYIO KapTUHY  MHpa,
npenocTaBiIsieT Haubojee sCHble O00pa3lpl MPUMEHEHUS HAaydyHOTrO METoja
MO3HAHUS, TO €CTh CIIOC00a MOYyYeHHs JOCTOBEPHBIX 3HAHUM O MUPE.

OnHa W3 TIaBHBIX 3a/ad (PU3MYECKOTO OOpa3oBaHUSI B CTPYKTYpe OOIIEro
o0pa30oBaHUs COCTOUT B (POPMUPOBAHMHU €CTECTBEHHOHAYYHOM TPaMOTHOCTU H
MHTEpeca K HayKe Yy 00yJaronuxcs.

WN3yyenne ¢Qusukum Ha 0a30BOM ypOBHE TMpPEAIONaracT OBJIaJCHHE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMHU, XapaKTepU3YIOUIMMHU €CTECTBEHHOHAYYHYIO
rPaMOTHOCTb:

e Hay4YHO OOBSCHATDH SIBJICHUS;

e OIICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O HCCIICIOBAHUS;

e HHTEPHPETHUPOBATH  JAHHBIE WU HUCIOJb30BaTh  HAy4YHbIC
JTI0Ka3aTEeNbCTBA JJIs OJTYyYEHHS BEIBOJOB.

Henmn wu3yueHus (uU3NKK HAa YypPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUS
omnpernenensl B Konmenmuu mnpenonaBaHusi ydeObHoro mnpenmera «Dduszuka» B
oOpa3oBaTelbHBIX oOpraHusammsx Poccuiickoit @Denepaiuu, pean3yrOIINX
OCHOBHBIE  00111€00pa3oBaTe/ibHble MPOrpamMMbl, YTBEPKAEHHOM pElICHUEM
Komnernun MunucrepcTBa npocsenienusi Poccuiickoit @eneparuu (IpoToKoa ot 3
nexadbps 2019 r. Ne [1IK4BH).

Heaun uzyyenuss GU3NKU:

e TMpHOOpEeTEeHHE HHTEepeca W CTpeMJIeHUs OOydalolmuXcsi K HaydHOMY
M3YUYEHUIO TPUPOJABI, PA3BUTHE HX HHTEIUICKTYAJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABJICHUA O HAYYHOM METOJIe TTO3HAHUS U (popMuUpoBaHUE
HCCIIEOBATEIBCKOr0 OTHOIICHUS K OKPYKAIOIINM SIBICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PCHHSI KaK pe3yibTara HW3YYCHHS
OCHOB CTPOCHHS MaTepuu 1 PyHIaMCHTAIBHBIX 3aKOHOB (U3HKH;

 (bopMHpOBaHHE MPCACTABICHUN O PONM (U3MKM JULL PasBUTUS APYTHX
€CTECTBEHHBIX HaYK, TEXHUKHU U TEXHOJIOTUK;



pa3BUTHE  MPEACTaBICHUM O  BO3MOXHBIX  cdepax  Oymaymen
npo¢eCCUOHATLHON JIEITEIbHOCTH, CBSI3aHHOU C (DU3UKOMU, MOJATOTOBKA K
JanbHeieMy o0y4eHHUIO B 3TOM HAlpPaBIICHUH.

JlocTwkeHne STUX Iened MmporpaMMbl To (HU3WKE Ha YPOBHE OCHOBHOTO
oburero o0pazoBaHus 00ECIEUMBAETCS PEIICHUEM CIEAYIOIINX 3a1aY:

NpUOOpeTeHre 3HAHMM O JAUCKPETHOM CTPOECHHUM  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUECKUX, MArHUTHBIX U KBAHTOBBIX
SBJICHUSAX;

NpUOOpETeHHEe YMEHUN ONMUCHIBATH U OOBSCHATH (PM3UUECKHUE SBICHHS C
MCIOJIb30BAaHUEM MOJTYYEHHbBIX 3HAHUM;

OCBOCHHME METOHOB pELICHUs IPOCTEHIIUX pPACYETHBIX 3a7ad C
UCIIOJIb30BaHUEM buznyeckux MoJiese, TBOPUYECKHUX u
MPAKTUKOOPUEHTHUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUN HAOJII0aTh MPUPOIHBIE SBJICHUS U BBINOJIHATH OMNBITHI,
nJabopaTtopHble  pabOTBl M DKCIEPUMEHTAJIbHBIE HCCIEAOBAHUA C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX IPUOOPOB;

OCBOEHHE NPUEMOB pabOThl ¢ MHPOpMaIMe (pU3nueckoro coaepkaHus,
BKJItOUasi THPOPMAIUIO O COBPEMEHHBIX JOCTIKEHUAX (PU3UKH, aHAIIU3 U
KPUTHUYECKOE OLIEHUBAaHUE UHPOPMALH;

3HaKOMCTBO €O cepamu npohecCUOHATIBHON AESITEIbHOCTH, CBSI3aHHBIMU
C (U3MKOH, M COBPEMEHHBIMH TEXHOJOTMSMHU, OCHOBaHHBIMU Ha
JOCTHKEHUAX (PU3UYECKOM HayKu.

Ha usydyenue ¢usuku (6a30BBIM ypOBEHb) Ha ypPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus orBoauTcs 238 dacoB: B 7 Kiacce — 68 yacoB (2 yaca B HeZIeN0), B 8
Kiacce — 68 gacoB (2 vaca B Hezaenw), B 9 kimacce — 102 gaca (3 gaca B Heneto).

[Ipennaraemelii B mporpaMmMe 1o (pU3MKe MepedeHb JTabopaTopHBIX padoT u
OIBITOB HOCUT PEKOMEHIATEIIbHBIN XapaKTep, YIUTEb JeaeT BIOOp MPOBEICHIS
7ab0paTOpHBIX PabOT W OMBITOB C YY4ETOM HWHAMBUIYAIbHBIX OCOOCHHOCTEH
00y4JaronIMXcs, CIHUCKa AKCIEPUMEHTAIbHBIX 3aJaHHM, MpeiaraéMbIX B pamMKax
OCHOBHOT'O roCyapCTBEHHOTO sK3aMeHa 1o busnke.



COIEPKAHUE OBYUYEHUA
7 KIIACC

Paznen 1. @usuka v €€ posib B IO3HAHUM OKPY KAKOLIEr0 MUPA.

®usuka — Hayka o Ipupoze. SBneHus npuponsl. dusznueckue sBICHUA:
MEXaHUYECKUE, TEIIOBBIC, JICKTPUUECKHUE, MATHUTHBIC, CBETOBBIE, 3BYKOBBIC.

duznyeckre BeNMUMHBIL. M3mepeHue Qu3anyeckux BenuyuH. Puznyeckue
npuOopsl. [Torpemnocts n3mMepennit. MexayHapoaHas cucTemMa eIMHUII.

Kak ¢u3uka wu japyrue eCTeCTBEHHbIE HAyKH M3Yy4alOT MPUPOIY.
EcrecTBeHHOHayUHBI METOJI TO3HAHUA: HAOJIOJAEHHE, IMOCTAaHOBKA HAayYHOTO
BOIIPOCA, BBIJIBUKEHUE TUIOTE3, YKCIIEPUMEHT 10 MPOBEPKE TUIOTE3, O0BICHECHUE
HabogaeMoro apienus. Onucanue GU3NUeCcKUX SBJICHUN C TOMOIIBIO MOJIENEH.

Jemoncmpayuu.

1. MexaHHM4YecKre, TEIUIOBBIE, JJIEKTPUYECKHWE, MArHUTHBIE, CBETOBbBIC

SIBIICHHUSL.
2. ®usnueckue MpuoOOPHI U MPOLEaypa NPSIMbIX U3MEPEHH aHAJIOrOBBIM U
U (POBBIM MPUOOPOM.
Jlabopamopnwie padbomosl u onvimot.
Ornpenenenure UEHbI IeICHUS IIKaJIbl U3MEPUTETBLHOTO Iprbdopa.
N3mepenune paccTosHUN.
N3mepenne 06bEMa KUIKOCTH U TBEPAOTO TETA.
Ornpenenenue pa3MepoB MalbIX TEN.
N3mepeHnue temmepaTypbl MpU MOMOIIM KUJKOCTHOIO TEPMOMETpa U
JaTYMKa TEMIEPATYpPBI.
6. IIpoBenenue wmcciieoBaHUs MO MPOBEPKE THIIOTE3bI: JAIbHOCTH MOJETA
HIapyKa, MyIEeHHOTO TOPU30HTAIILHO, TEM OOJibllle, YeM OOJibllle BHICOTA
MyCKa.

Pa3zneun 2. IlepBoHavasibHbIe CBe/IeHNsI 0 CTPOEHNH BelllecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJIEKYJbl, HMX pa3mepbl. OIbITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBmkenne dactul BemectBa. CBS3b CKOPOCTH JBWKEHUS YacCTHUI[ C
TemmnepaTtypoil. bpoyHoBckoe nBmwkenue, nuddysus. BzaumoaencTBre yacTuil
BEILIECTBA: IPUTSKEHNUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOCHHUE Ta30B, JKUJKOCTEH M TBEPIBIX
(KpucTayuiMueckux) Ted. B3auMocBsi3b MEXKIy CBOWCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSX M MX aTOMHOMOJEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Hemoncmpauuu.

1. HaGnronenne OpoyHOBCKOTO JIBHIKCHHUS.

2. HaGmonenue nuddysun.

3. HaGmiomenue — siBIeHuil,  OOBSCHAIOIMIUXCA  NPUTSHKEHHUEM WM

OTTAJKMBAHUEM YaCTHL BEIIECTBA.

Jlabopamopnsie padbomost u onvimeol.

1. OneHka JuMaMeTpa aroMa METOAOM psioB (C  HUCIOJIb30BAHUEM

dotorpaduii).

2. OmbITH O HAOJIIOICHHUIO TETIOBOT'O PACIIMPEHUS Ta30B.

3. OmbITH 0 OOHAPYKEHUIO TEUCTBUS CHJI MOJICKYJIIPHOTO TIPUTSKCHHSL.

Paznea 3. JIBuskeHue U B3auMojieiicTBHE TeJl.

Mexannueckoe NIBWKEHUE. PaBHOMEpPHOE M HEPAaBHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpenHssi CKOPOCTh MpPU HEPAaBHOMEPHOM JABMXKEHHHM. Pacuér mytu u
BPEMEHU JIBUKECHHUS.

uhwN e



SBnenne wHepuMM. 3aKOH WHEpUMH. B3anMonencTBHE Tel Kak NpUYMHA
W3MEHEHUS CKOPOCTHM JBWXEHHMS Tel. Macca Kak Mepa HHEPTHOCTH Tea.
[InotHocTh BemiecTBa. CBS3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IMHUIIE
00BEMa BelecTBA.

Cuna kak xapakTepuCTHKa B3auMoOAeHCTBUA Tell. Cuia ynpyrocTd U 3aKOH
I'yka. M3mMepeHue Cuiibl ¢ MOMONIBIO AUHAMOMETpA. SIBJIECHUE TIATOTEHUS W CUJIA
TskecTH. Crjia TSKECTH Ha Apyrux raHerax. Bec tena. Hesecomocts. CriokeHue
CWJI, HAPABJIEHHBIX IO OJHOM NpsiMoM. PaBHomelcTByromas cwi. Cuiia TpeHUs.
TpeHue CKOIbXKEHUS U TPEHUE MOKOos. TpeHue B IPUPOAE U TEXHUKE.

ﬂemoucmpauuu.

Ha0nrozieHne MeXaHHIECKOro ABHKCHHS Tea.
N3mepenune ckopoCcTH MPSMOJIMHEMHOTO JBUKEHUS.
Habmronenue siBneHust HHEPIIUY.
Habmronenne naMeHeHust CKOpOCTH MPU B3aUMOJICUCTBUU TEI.
CpaBHeHHE Macc MO B3aUMOJIEUCTBUIO TEIL.
CrioxeHue cujl, HallpaBJICHHBIX 11O OJTHOW MPSMOM.
./Iaéopamopnble pa60mbt U onvimol.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOTrO JIBIKEHMS (LIapUKa B KUIAKOCTH,
MOJIETU JIEKTPUYECKOT'0 aBTOMOOMIIS M TaK J1ajiee).
2. Ompepenenue CpelHE CKOPOCTH CKOJNBXKEHHs Opycka WM IIapuKa o
HAKJIOHHOW IJIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPAOTO TENA.
4. OnbITHI, JEMOHCTPHUPYIOIIHUE 3aBUCUMOCThH pacTsbkeHus (nedopmaiun)
NPYKUHBI OT IPUIOKEHHOW CHJIBI.
5. OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIBXKEHUSL OT
BECa TeJla U XapaKTepa COMPUKACAIOIINXCS OBEPXHOCTEM.

Paszneun 4. JlaBjieHne TBEPABIX TeJl, dKMIAKOCTEl U ra3oB.

HNanenune. CriocoObl yMEHbBIIICHHSI U YBEIUUEHUS JaBiieHus. J[aBieHue rasa.
3aBUCUMOCTh JaBJEHUS raza OT 00bEéma, Temmeparypsl. llepenaya naBieHUs
TBEPJBIMU TEJIaMH, KUAKOCTAMHU W razamu. 3akoH llackans. [IHeBMatuueckue
MaIIHbl. 3aBUCUMOCTb JaBJICHHUS >KUIKOCTH OT TiyOuHBI. [mapocratuueckuii
napayiokc. Coobmaromuecs cocynbl. ['uapaBindeckiue MEXaHU3MBI.

Atmocdepa 3eminn u armocepHoe aamieHue. [IpudmHbl CymecTBoBaHUS
BO3ayIIHON 000mouku 3emun. OmnbiT Toppuuennu. U3mepenune atmochepHOro
JaBJIeHUsS. 3aBUCUMOCTh aTMOC()EPHOTO aBJICHUS OT BBICOTHI HAJl YPOBHEM MODSI.
[TpubGops! 17151 M3MepeHus: aTMOCHEPHOTO J1aBJICHUS.

JlelicTBrE )KUAKOCTU M ra3a Ha MOTPYKEHHOE B HUX TeJIO. BrITankuBaromas
(apxumenosa) cuna. 3akoH Apxumena. [naBanue ten. Bo3nyxomiaBaHue.

Hemoncmpauuu.
3aBUCUMOCTb JAABJIEHUS raza OT TEMIEPATYPHI.

[Iepenaua naBiieHUS KUJIKOCTBIO U Ta30M.

CooOmatomuecs cocy/ibl.

I'mapaBnuueckuit mpecc.

[IposiBnenune nercTBUs aTMOC(PEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKUBAIONICH CHUJIBI OT 00BEMa MOTPYKEHHON YacTu

T€JIa U INIOTHOCTH KUJKOCTH.

7. PaBEHCTBO BBITAJIKMBAIOLIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

8. YCIIOBHE IUIaBaHMs TeEIl: IJIABAHUE WJIM MOTPYKEHHUE TEIl B 3aBUCUMOCTH
OT COOTHOILIEHHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopnuie padbomout u onvimel.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOrPYKEHHOM B
YKUAJIKOCTh YaCTH TeNa.
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2. OmnpeneneHue  BBITAIKUBAIOMIEH  CWJIbI, JICUCTBYIOIIEWM Ha  TEJO,
NOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCHMMOCTH BBITAIKHABAIOIIEH CUIIBI, AEMCTBYIOLIEN HA TEJIO
B )KUJKOCTH, OT MaccChl TeJa.

4. OnpIThl, JOEMOHCTPUPYIOUIME 3aBUCUMOCTH BBITAJKUBAIOIIEH  CHIIBI,
NEHCTBYIONIEH Ha TEJIO B KUAKOCTH, OT OOBEMA MOrpy:KEHHOM B
KUJKOCTh YaCTH TeJIa U OT IVIOTHOCTH KUJKOCTH.

5. KoHcTpynpoBanue apeomerpa WIM KOHCTPYMPOBAaHUE JIOAKA H
ONpeeNIEHNE €€ TPYy30MO0AbEMHOCTH.

Paspnes S. PaGora u MOIIHOCTB. JDHEpPrusi.

MexaHuueckas pabota. MOIIHOCTS.

[IpocTbie MexaHU3MbI: pblyar, OJIOK, HAKJIOHHAs IUIOCKOCTh. IlpaBuiio
paBHOBecusi pbluara. [IpumMeHeHue TmpaBuiIa paBHOBECUS pblyara K OJIOKY.
«3onoroe mnpaBuino» MexaHuku. KIIJI mnpocteix Mexanu3moB. IIpoctsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHepruss. KuHeTrnueckas W TNOTEHUMAJIbHAS JHEPTHS.
[IpeBpalieHrie OTHOTO BH/Ia MEXaHUYECKOW YHEPTUH B IPYTrOil. 3aKOH COXPAHEHUS
SHEPrUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie padbomosl u onvimet.

1. Ompenenenue pabOThl CUIIBI TPEHHUS MPU PABHOMEPHOM JBMKEHUU Tela

10 TOPU3OHTAJIBHOM ITOBEPXHOCTH.

2. HccnenoBaHue yciioBUM paBHOBECUS pblyara.

3. W3mepenue KII/] HaKJIOHHOM MJIOCKOCTH.

4. W3ydeHue 3aK0HA COXpPaHEHUS MEXaHUYECKON YHEPIUU.

8 KUIACC

Pa3znea 6. TensioBbIe sIBJIEeHHS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU CTPOECHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJd. ONBIThI, MOATBEPKAAIOLINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJIIPHOKUHETUYECKOU TEOPUH.

Mopnenu TBEPIOro, >KHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammnueckue u amopdusie Tena. OObsICHEHHE CBOMCTB ra3oB, JKUIKOCTEH U
TBEPABIX TEI HA OCHOBE IIOJIO)KEHUM MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.
CmaunBaHKe U KalWUISIpHBIE siBIICHUs. TemioBoe paclIupeHue U CxKaTue.

Temneparypa. CBsi3b TeMmmepaTypbl CO CKOPOCTBbIO TEIJIOBOI'O JBHXKEHUS
gacTull. Buytpenusas sHeprus. CrnocoObl W3MEHEHHS BHYTPEHHEH DJHEpPrUM:
TeIuIonepeaada 51 COBEpLICHUE paboTHI. Buaer TEIUIONEpENAYH:
TEIUIONPOBOIHOCTh, KOHBEKIUS, U3JIyYEHHUE.

KonndectBo TemnoTsl. YaenbHas TEIUIOEMKOCTH BelIecTBa. TemiooOMeH u
TEIUIOBOE paBHOBecHE. YpaBHEHHE TeIioBoro Oamanca. [lmaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YJEIbHAs TEIUIOTA IUJIABJICHUS.
[TapoobpazoBanue u konaeHcamus. Mcmapenme. Kunenme. YnpenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATYpPhl KHUIEHUS OT aTMOC(HEpPHOro
JIaBJICHUSL.

BnaxnocTs BO31yXA.

DHeprus TOIJIMBA. Y IeJIbHAs TEII0Ta CTOPaHUsL.

[Tpuntuner pabotel TernoBbix naurareneit KIIJ[ temmoBoro nBuraresns.
TerioBbIe IBUTATENIN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXpaHEHUS U MPEBPAICHUS] SHEPTUH B TEIUIOBBIX MPOIECCaX.

Hemoncmpayuu.

1. HaOmroneHne OpOyHOBCKOTO IBHXKEHHUS.



Habmonenune auddysuun.

Habmronenue siBneHnii cMauMBaHUs U KaMWLISIPHBIX SIBJICHUM.
Habmronenue TermioBoro pacmpeHus Te.

N3MeHenune naBieHus rasa Mmpu U3MEHEHHM OObEMa W HAarpeBaHUM WU
OXJIAXKICHUHU.

[IpaBuia u3MepeHus TemrepaTypsbl.

Bunbl Teronepenaymu.

OxuaxxaeHue npu COBEPIICHUH padoThI.

Harpeanue npu coBepIIeHHH paOOThI BHEIIHUMU CHJIAMA.

10. CpaBHeHUE TEITOEMKOCTEN pa3IUYHBIX BEIIECTB.

11. HaGmaronenne kumnexHus.

12. HabnrogeHue mocTosTHCTBA TeMIIEepaTyphl IIPH TUIABJICHUU.

13. Mojienu TerIoBbIX JBUTaTENCH.

Jlabopamopnwie padbomosl u onvimot.

1. OmbITHI 10 OOHAPYKEHUIO IEUCTBHSI CHII MOJIEKYJIIPHOT O IPUTSKEHHUSL.

2. OnpITHI 110 BEIPAIIMBAHUIO KPUCTAJIOB IIOBAPEHHOW COJIM WJIM caxapa.

3. OnbITel MO HAOJIOACHHUIO TEIJIOBOTO PACUIMPEHMs Ta30B, >KUJIKOCTEH U

TBEPIBIX TEIL.

4. OmnpenesneHue AaBlIeHMs BO3AyXa B OaJUIOHE MIMPUIIA.

5. OnbITel, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJIEHUS BO3AyXa OT €ro

00bEMa U HArpEeBAHUS WIIM OXJIAXKICHUS.

6. [IpoBepka runotesnl JMHEHHONW 3aBUCUMOCTHU JIJTUHBI CTOJOMKA KUJIKOCTH

B TEPMOMETPUYECKOMN TPYOKE OT TeMIIepaTyphl.
7. HaOmionenue wu3MeHEHUsT BHYTPEHHEW OSHEPruM Telna B pe3yibTaTe
TeIuIonepeaayu U padoThl BHEITHUX CHJL.

8. HMccrnenoBanue siBiIEHUS TEMIOOOMEHA MPU CMEIIMBAHUU XOJOJHON H

ropsiueu BOJIbI.

9. OmpeneneHue KOJIMYECTBA  TEIUIOTHI, IOJIYYEHHOTO BOJOM  MpH

TEIUIO0OMEHE C HATPETHIM METAJUTMYECKUM IIMIIHHIIPOM.

10. OnpeneneHue yaenbHON TEMIOEMKOCTH BEIIECTBA.

11. MccnenoBanue npoiiecca UCIapEHuUs.

12. OnpenieieHne OTHOCUTENIbHOW BIIAJKHOCTH BO3yXa.

13. OnpeneneHne yaeabHON TEIIOThI IUIaBJICHUS JIbAA.

Paznen 7. DinekTpuyeckre ¥ MATHUTHBIE SIBJICHUS.

Onektpuzauust Ten. J[Ba poaa snekTpuyecKkux 3apsaoB. BzanmoneilicTBue
3apspDKeHHBIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJEHCTBUS
3apsHKEHHBIX TEJT OT BEIUYMHBI 3apsAJI0OB U PACCTOSIHUSI MEXTY TEIIAMH).

Onektpuueckoe mnojie. Hanpspk€HHOCTh aiekTpuueckoro mnoss. IlpuHuun
CYNEPHO3ULIUH IIEKTPUUECKUX TOJIEH (Ha KAYECTBEHHOM YpPOBHE).

Hocurenu snexkrpuueckux 3apsiioB. DJIEMEHTAPHBIA 3JIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOJHMKM W JUAJIEKTPUKU. 3aKOH  COXpPAHEHUS
AIEKTPUYECKOrO 3apsia.

DJIEKTPUYECKUM TOK. YCIIOBHSI CYIIECTBOBAHUS DJIEKTPUUECKOIO TOKA.
HMCTOYHMKHM TMOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUYECKOro TOKa (TEIIOBOE,
XUMUYECKOE, MAarHUTHOE). DNEKTPUUECKHUI TOK B KUJKOCTSIX U razax.

Onektpuueckas uenb. Cuina  Toka.  DJEKTPUUYECKOE  HAIpSKEHHE.
ComnpoTuBIeHHE MPOBOJHUKA. Y ACIBHOE COMPOTHUBJIECHUE BellecTBa. 3akoH Oma
mis yuactka uenu. [locnmenmoBartenbHOe U MapajuleibHOE — COEIMHEHUE
IPOBOJIHUKOB.

PaGora u MOMHOCTH 3JIEKTpUYECKOrO0 ToOKa. 3akoH Jxoyns—Jlenna.
DNeKTpUIEeCKre eNU U MOTPEOUTETN dIESKTPUIECKON sHeprun B ObiTy. KopoTkoe
3aMbIKaHHE.
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IlocTossHHEBIE MAarHUTHI. B3aumonelictBue MMOCTOSHHBIX MarHuTOB.
MarsntHoe nojie. MarHuTHoe 1ojie 3eMJIM U €ro 3HaueHWe I JKU3HU Ha 3eMIIE.

O11BIT

Opcrena. MarHutHoe TMose  3JeKTpUYecKoro Toka. IIpumenenue

3JIEKTPOMArHUTOB B TEXHUKE. [[€lICTBME MAarHUTHOIO T0J HA IPOBOJHUK C TOKOM.
DIIEKTPOABUIaTENlb MOCTOSSHHOIO TOKa. MCHoNb30BaHUE JJEKTPOJBUTATEICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SBiaeHue daeKTpoMarHuTHOM MHAYKIuU. [IpaBuno Jlenna.

DIIEKTPOreHepaTop. CrnocoOb1 MOJTyYEHHUS ANEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMU Ha BO3OOHOBIIIEMBIX UCTOYHUKAX SHEPTHUU.
Jemoncmpayuu.

=
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25.

DIIeKTpHU3aLHs TEN.

JIBa pojia 2JIEKTPUUECKUX 3apsIIOB U B3aUMOJICHCTBHE 3aPSYKEHHBIX TEl.
YCTpPOUCTBO U JEUCTBUE DJIEKTPOCKOIIA.

DIJIEKTPOCTaTUYECKAsT MHAYKIIHS.

3aKOH COXpaHEHU JIEKTPUUECKUX 3aPsJIOB.

[IpoBOIHUKY U JUATEKTPUKH.

MoaenvpoBaHue CUIIOBBIX JTUHUHN 3JIEKTPUYECKOTO TOJIS.

HMcTouHNKH ITOCTOSHHOI'O TOKA.

JIecTBUA 3JIEKTPUYECKOrO TOKA.

. DNEKTPUYECKUN TOK B KUJIKOCTH.

. I'a30BbIN paszpsm.

. I3mepeHue cuiibl TOKa aMIEPMETPOM.

. I3MmepeHnue 3J1eKTpUYECKOro Halps>KeHUsT BOJIbTMETPOM.

. PeocTat 1 Mara3uH COpOTUBIICHUH.

. BzaumonelicTere NOoCTOSHHBIX MAarHUTOB.

. MonenupoBaHre HEBO3MOXKHOCTH pa3/IeJICHUS MOJIOCOB MAarHUTA.
. MonenupoBaHU€ MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

. OneIT Dpcrena.

. MaruuTHoe€ 1ojie Toka. DJIEKTPOMarHur.

. JIecTBME€ MarHMTHOT O TOJISI HA IIPOBOJHUK C TOKOM.

. DJEKTPOJIBUTATEIb MOCTOSIHHOTO TOKA.

. MUccrnienoBanue siBIICHUS 3JIEKTPOMATHUTHON UHAYKIUH.

. OnbiTel Papajes.

. 3aBUCUMOCTb HAIpPABJICHUS MHAYKIIMOHHOIO TOKa OT YCJIOBUM €ro

BO3HUKHOBEHHUS.
DJIEKTPOreHepaTop MOCTOSIHHOIO TOKA.

Jlabopamopnuie padbomost u onvimel.

1.

ouvew

OmnpITl TO HAONIOACHHWIO DJEKTPU3AIMK TEl WHAYKIHUEH U TpuU
COITPUKOCHOBEHUHU.

HUccnepoBanne JOEUCTBUS JIIEKTPUYECKOrO TMOJs HA MPOBOJHUKH H
JIABJICKTPUKH.

COopka 1 mpoBepKa padoThI IIEKTPUIECKOM IIEMTH TTOCTOSHHOTO TOKA.
N3mepenue u perynupoBaHue CUJIbI TOKA.

N3mepenue u perynupoBaHUE HANPSIKEHUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, MAYLIETO 4YE€PE3 PE3UCTOP, OT
COITPOTHUBIICHUS PE3UCTOPA U HANIPSI)KEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLIHE 3aBHCUMOCTD 3JIEKTPUYECKOT O
COIIPOTUBIIEHUS TMPOBOJHUKA OT €ro JUIMHBI, IUIOWAAA IONEPEYHOTO
CEUYCHHS U MaTepuala.

[IpoBepka mnpaBuna CIOXKEHUS HANPSIKECHUA MPU  OCIEI0BATEIBHOM
COEIMHEHNN JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia [ CWJIbl TOKAa MOPU MAPAJUIETBHOM COCIUHEHUH
PE3UCTOPOB.



10. Onpesenenue padboThl NEKTPUUECKOTO TOKA, UAYIIETO Yepe3 pEe3UCTOP.

11. OnpeneneHnue MOIIHOCTUA JJIEKTPUYECKOTO TOKA, BBIACISEMONW Ha
pe3ucTope.

12. MccnenoBanne 3aBUCHMOCTH CWIIBI TOKA, MAYIIETO YEpPeE3 JAMIIOYKY, OT
HaIIpsKEHUs HA HEW.

13. Onpenenenne KII/[ HarpeBarens.

14. MccnenoBaHre MarHMTHOT'O B3aMMOJIEUCTBUS MOCTOSSHHBIX MarHUTOB.

15. I3yyeHre MArHUTHOrO TIOJAS  TMOCTOSIHHBIX ~ MAarHUTOB MOpPU  UX
00BbEIMHEHUH U Pa3/IeJICHNUN.

16. MccnenoBanue AEMCTBUS SJIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

17. ONBITBL, JAEMOHCTPHUPYIOIIME 3aBUCUMOCTb CHJIBI  B3aUMOJCHUCTBUS
KATYyIIKM C TOKOM WM MarHuTa OT CWJIbl TOKa WM HAIlpaBJICHUS TOKAa B
KATYIIKE.

18. I3ydyeHue AeiMCTBHUSI MarHUTHOTO MOJSL HA IPOBOJAHUK C TOKOM.

19. KoHcTpyHpoBaHue u u3ydeHue padoThl JIEKTPOABUTATEIIS.

20. 3mepenue KII/] anekTpoiBUraTeIbHOM yCTaHOBKH.

21. OnBpITBI IO HUCCIEAOBAHUIO SBJIEHUS DJJIEKTPOMArHUTHOM WHIYKIUU:
UCCIIEOBAHNE W3MEHEHUW 3HAYECHUS W HAIpaBJICHUS WHIYKIIMOHHOTO

TOKA.
9 KUIIACC

Pa3gea 8. Mexannueckue siBJICHHA.
MexaHnueckoe JOBWKEHHE. MarepuanpHas Touka. Cucrema oOTcuyéra.
OTHOCUTENBHOCTh MEXaHMYECKOTO JBWKEHHS. PaBHOMEpHOE NpPSAMOIMHEHHOE
nBkeHne. HepaBHOMepHOE npsiMosMHEHOE NBHKeHUE. CpellHsAsl 1 MTHOBEHHAas
CKOpOCTb TeJa IpH HEPABHOMEPHOM JBHKECHHH.
VYckopenue. PaBHOyckopeHHOe mpsiMoniuHelHoe JBikeHue. (CBoOOIHOE
nagenue. OnbiThl [Manues.
PaBHOMepHOE ABMXKEHUE MO OKpY>KHOCTH. Ilepmonm u dacrtora oOparieHus.
JIuneinas u yriaoBasi CKOpOCTH. LleHTpocTpeMUTENbHOE YCKOPEHHUE.
[TepBeiit 3akoH HeroTroHa. Bropon 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpyuHLMT CynIepIO3ULUN CHJL.
Cuina ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuiia TPEHUS CKOJIbKEHUS, CHJia
TPEHUS MOKOS, IPYTHE BUIbI TPEHHUSI.
Cuna TsXKECTH U 3aKOH BCEMHUPHOIO TATOTEHHUA. YCKOpEHHE CBOOOHOTO
najeHusa. JBmxenue mianer Bokpyr Comnua. IlepBasi kocMudeckasi CKOpPOCTb.
HesecoMocTs 1 neperpysku.
PaBHOBecue matepuanbHON TOukH. AOCOMOTHO TBEpAOE Teio. PaBHOBecue
TBEPIOIO TEJA C 3aKPEIUIEHHON OChIO BpalleHuss. MOMEHT cuiibl. LIeHTp TsKeCTH.
Nmnynee Tena. M3menenue mmnyinbca. IMnynbe CHilbl. 3aKOH COXpaHEHUS
UMITyJIbCa. PEaKTUBHOE IBMKEHUE.
Mexanudeckass pabora ¥ MOIIHOCTh. Pabora cuil TsHKECTH, YNPYTOCTH,
Tperus. CBs3b dHepruu U padbothl. [loTeHIManpHas SHeprus Teja, MOAHATOrO HaJ
MTOBEPXHOCTHIO 3eMJIH. lIoTeHIIManpHas sHEeprus cxaTou npyxuHbl. Knnernueckas
sHeprus. TeopeMa 0 KMHETUYECKOW SHEPIHMU. 3aKOH COXPAHEHUS] MEXaHUYECKOU
SHEPIUHU.
Jemoncmpauuu.
1. HalmroneHne MexaHWYeCKOTro ABMIKEHUS TeNa OTHOCHTEIHLHO Pa3HBIX TeEll
OTCU€Ta.

2. CpaBHeHHME MyTE€W W TPACKTOPUI JIBMKEHUS OJIHOTO U TOrO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEIl OTCUETA.

3. HM3MepeHune CKOpOCTH U YCKOPEHUS MPSAMOIMHEUHOTO IBUKEHUS.

4. HccnepoBaHne NpU3HAKOB PABHOYCKOPEHHOTO JBUKEHUS.



5. HalGmroneHue NBMXKEHUS Tejla MO0 OKPYKHOCTH.

6. HaOmronenne MexaHMUECKUX SIBIICHUM, MPOUCXOISIINX B CUCTEME OTCUETa
«Tenexka» mnpu €€ pPaBHOMEPHOM M  YCKOPEHHOM  JIBDKCHUU
OTHOCUTENBHO KaOMHETa (PU3UKHU.

7. 3aBUCUMOCTb YCKOPEHHs Te€la OT MAacChl T€lla U JEUCTBYIOUIECH HA HETO
CHUJIBI.

8. HalGmtoneHnue paBeHCTBA CUJT TIPU B3aUMOICHCTBUU TEl.

9. M3MeHeHue Beca Teia IpU YCKOPEHHOM JABHKEHUMU.

10. [Tepenayua umnyIibca Npu B3auMOJCUCTBUM TE.

11. [IpeoOpa3zoBaHus SHEPTUH NTPU B3aUMOJICUCTBUU TEIl.

12. CoxpaHEHHE UMITYJIbCA MIPU HEYTIPYTOM B3aUMOIECHCTBUH.

13. CoxpaHeHHE UMITYJIbCa TIPU aOCOIOTHO YIIPYTOM B3aUMOJICUCTBUHU.

14. HabGnroeHue peakTUBHOTO JIBHXKCHUSI.

15. CoxpaHeHHe MEXaHUYECKON FHEPTUHU MTPU CBOOOIHOM IaJICHUH.

16. CoXpaHEHHE MEXaHUYECKOW SHEPTUH MPU IBUKEHUU TEJA MO JEHCTBUEM
IPYKUHBI.

Jlabopamopnwie padbomost u onvimot.

1. KoHcTpynpoBaHue TpakTa Mg pa3roHa W JaJbHEWILEr0 paBHOMEPHOTO
JNBWKECHHS IIAPUKA WU TEIEKKH.

2. OmpepeneHue CpelHEe CKOPOCTH CKOJIBKEHHUS OpycKa WM JBHXKEHUS
HIapyKa M0 HAKJIOHHOM IJIOCKOCTH.

3. OmnpenenieHHE YCKOPEHUs Tella NPU PAaBHOYCKOPEHHOM [IBHDKEHUU IO
HAKJIOHHOM IIJIOCKOCTH.

4. WccnenoBaHue 3aBUCHUMOCTH IYTH OT BPEMEHHM MPU PABHOYCKOPEHHOM
JIBKEHUU 0€3 Ha4aJIbHOM CKOPOCTH.

5. IlpoBepka THUMOTE3bl: €CIM TPU PABHOYCKOPEHHOM JBMXKEHUU O€3
HAYyaJlbHOM CKOPOCTH IIyTM OTHOCSTCA KakK psiJi HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJJMHAKOBBI.

6. MccinenoBaHue 3aBUCUMOCTHM CHJIBI TPEHHSI CKOJIBKEHUSI OT CHJIBI
HOPMAaJIbHOT'O JaBJICHHUSI.

7. Omnpenenenune K03PGUIIMEHTA TPESHUS CKOJIbKECHHUS.

Ornpenenenue KECTKOCTH NPYKUHBI.

9. Ompenenenne pabOThl CWIBI TPEHUS MPU PABHOMEPHOM JIBIXKCHHH Tela

10 TOPU3OHTAIILHON MOBEPXHOCTH.
10. OnpesienieHne  pabOTHl  CHUJIBI  YNIPYTOCTH TPU  MOABEME Tpy3a C
UCIIOJIb30BAaHUEM HEMOJIBMXKHOTO U MOJABUKHOTO OJIOKOB.

11. M3yueHue 3aK0Ha COXpaHEHUs SHEPTUU.

Pa3znen 9. Mexanuveckue KojJ1e0aHUSA U BOJIHBI.

Konebarensnoe aemxenue. OCHOBHBIE XapaKTEPUCTUKH KOIeOaHUit: TIEpHOI,
4acToTa, aMIUIMTYy1a. MareMaTU4eCKUil U MPYKUHHbIM MasTHUKU. [IpeBpaiienue
DHEPTUU TIPH KOJICOATEIIHHOM JIBHKCHUH.

3aryxatorue — kosneOaHus.  BoiHyxkaeHHble — kojeOaHus.  Pe3oHaHc.
Mexanuyeckue BoJiHBL. (CBoiicTBa MeXaHMYeCKMX BOdH. IIpomonbHble U
IONIEPEYHbIE BOJIHBL. JlMMHA BOJNHBI M CKOPOCTh €€ PacCHpOCTPAHECHUSI.
Mexannyeckue BOJIHBI B TBEPJIOM TEII€, CEUCMUYECKUE BOJIHBL.

3Byk. 'poMKOCTh 3Byka U BbicoTa ToHA. OTpakenue 3Byka. MHOpa3Byk u
yIIbTPa3BYK.

Jemoncmpauuu.

1. HaOmromenune kosieOaHWil TE IION HAEHUCTBUEM CHJIBI TSDKECTH W CHIIBI

YIPYTOCTH.

2. Habmonenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.

HaGmtonenmne BRIHY)ISHHBIX KOJIEOaHMIA U PE30HAHCA.

4. PacnpocTpaHeHne NPOJOJIbHBIX U MONEPEYHBIX BOJH (HA MOJEIN).
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5. HalGmtoneHre 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKYCTUYECKHI PE30OHAHC.
Jlabopamopnsie padbomosl u onvimot.
1. OmpeneneHre YacTOThl W Tepuojia KojieOaHMM MaTeMaTHYeCKOTO
MasTHHKA.
2. OmnpeneneHue 4acTOThl U NIepuoia KoeOaHu MPYy>KMHHOTO MasTHUKA.
3. HccrnenoBanue 3aBUCMMOCTH MEPUOJIa KOJeOAHUN MOABEUICHHOTO K HUTU
rpy3a OT JJIMHBI HUTH.
4. WccnenoBaHue 3aBUCMMOCTH TIepHoOIa KojiebaHUN MPYKUHHOTO MasiTHUKA
OT Macchl rpysa.
5. IIpoBepka HE3aBUCHUMOCTH TEpHoOJia KojieOaHUM I'py3a, MOJBEIICHHOTO K
HUTH, OT MacChl Ipy3a.
6. ONBITBI, JAECMOHCTPUPYIOIIME 3aBUCUMOCTh  MepHojia  KojebaHui
NPY>KUHHOTO MasTHHKA OT MacChl Ipy3a M )KECTKOCTHU MPY>KUHBI.
7. V3MepeHue ycKopeHusi CBOOOIHOTO MajeHUS.
Pasznen 10. Di1eKTPOMATrHUTHOE 10JI€ U 3JIEKTPOMATHUTHBbIE BOJIHBI.
OJIEKTPOMArHUTHOE  TOJIE.  DJEKTPOMAarHuTHble  BOJHBL.  (CBoOMCTBa
AJEKTPOMArHuTHoIX BOJNH. lllkana »JaeKTpoMarHWTHBIX BOJH. Mcmosb3oBaHHE
AJEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSA3H.
DneKTpoMarHuTHas npupoaa cera. CKopocTh cBera. BOIHOBBIE CBOWCTBa
CBETA.
Hemoncmpayuu.
1. CBoICTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOMCTBA CBETA.
Jlabopamopnwie padbomost u onvimol.
1. M3ydyeHue CBOMCTB 3JEKTPOMATHUTHBIX BOJH C MOMOIIBI0O MOOHIBHOTO

TenedoHa.
Pa3znea 11. CBeToBbI€ SIBJICHHUS.
JlyueBass  mopmenp  cBera.  Mcrounumku — cBera.  IIpaAmonmHenHOe

pacnpocTtpaHenue cBera. 3atMenust Connua u Jlynel. Otpaxkenue cera. [lnockoe
3epKano. 3aKOH OTPaXKEHHUs CBETA.

[Ipenomnenue cBera. 3akoH MpenomiieHusi cBera. llonmHoe BHyTpeHHee
OTpaxkeHHe cBeTa. lCrnonb30BaHUE TIOJHOIO BHYTPEHHETO OTPAKEHHS B
ONTUYECKUX CBETOBOJIAX.

Jluaza. Xox nydedt B jumH3ze. OnrTuyeckas cuctema (oToarnmapara,
MUKpOCKONa M Tejeckomna. ['J1la3 Kak onTuYeckas cucrema. biaum3opykocTs u
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel Hptorona. Croxenue
CIIEKTPAJIbHBIX LIBETOB. J(Mcnepcus ceera.

Hemoncmpauuu.

1. IIpssmMonuHENHOE pacIpOCTPAHEHNE CBETA.

OtpaxxeHue cBeTa.

[Tomyuyenue n300pakeHui B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomiienue cBera.

Onrtuueckuii CBETOBO/I.

Xon myde B cCOOMpArOIIei TUH3E.

XO0JI Ty4€er B pacCEUBAIOLIEH JIMH3E.

[Tonyuenue H306pa>1<eHH171 C IMOMOIIBIO JIUH3.

[Tpunun aeiicTBus doToammapata, MUKPOCKOIA U TEJIECKOIIA.
10 Mopens rnasa.

11. PaznoxkeHue 6enoro cBera B CIEKTP.

12. [Tonydenue 6enoro cBeTa Mpu CIOKEHUH CBETA PA3HBIX 1[BETOB.
Jlabopamopnwie pabomosl u onvimol.
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1. HccnenoBanue 3aBUCUMOCTH YIJIa OTpa)KE€HUSI CBETOBOIO Jiyda OT yrJjia

naJieHuUs.
2. W3ydeHue xapakTepuCTUK U300paKEHUsI MpeIMETa B IJIOCKOM 3epKaje.
3. HccnepoBanue 3aBUCHMOCTH YIJIa MPEIOMIIEHUSI CBETOBOrO Jy4a OT YIJia
NaJIeHUs Ha TPAHULIE «BO3TYX—CTEKIION.

4. TlomyueHnue u300pa>keHUI C TOMOIIBIO COOUPAIOIIEH JTUH3BI.

5. Ompenenenue HOKYCHOTO pacCTOSIHUS U ONTUYECKON CHIIBI COOMparoie
JIUH3BI.

6. OTNBITHI 1O Pa3I0KEHUIO OEJIOT0 CBETa B CIIEKTD.

7. OmbITHI TIO BOCHPHUATHIO I[BETa MPEAMETOB MPU UX HAOJIOICHUM Yepes
[[BETOBBIE (PUIILTPHI.

Paznen 12. KBaHTOBBIE SIBJICHUS.

OmneiTel Pe3epdpopna u mimanerapHass mozenb atoma. Mogaens atoma bopa.
Ucnyckanue u noroiieHue cBeta aroMoM. KBaHThl. JInHeHyaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, Oera- U ramma-usnydenus. CTpoeHre aTOMHOTO
anpa. Hykionnas Mopens aromHoro sjapa. M3oromsl. PammoakTuBHBIE
npeBpaienusd. [lepuon nonypacnaaa aTOMHBIX S€p.

SnepHble peakuuu. 3aKOHbI COXpPAHEHUS 3apSIOBOTO MU MAaCCOBOIO YHCEIL.
DOHeprusi cBsi3M aTOMHBIX sifep. CBs3b Macchl W dHEpruu. Peakuuu cuHTE3a |
nenenus siaep. Mcrounuku sneprun ConHia u 3BE31.

Snepnas sHepreTuka. JleWcTBUS paguOAKTUBHBIX HU3JYYEHHM Ha JKUBbBIE
OpraHU3MBbl.

Hemoncmpayuu.

CHexTpbl U3y4EHUS U MOTJIONIEHUS.

CnexTpsl pa3auyHbIX ra3oB.

Cnextp Bogopoza.

HabGmtonenue TpekoB B kamepe Bunbcona.

Pabora cuérynka HOHM3UPYIOLIUX U3ITYyICHUH.

Perucrpanus nznydeHust IpupOIHBIX MUHEPATIOB U MIPOTYKTOB.

JIaﬁopamopubte paodomul u onvimol.

1. HaGnroneHue CrlONIHBIX U IMHEWYATHIX CIIEKTPOB U3ITYUCHHS.

2. HccnenoBaHue TpPEKOB: M3MEPEHHE HHEPTHMM YACTHULBI 110 TOPMO3HOMY

nytu (1o gororpadusim).

3. W3mepenue pagnoakTuBHOrO (hoHa.

IHoBTOpPHUTEILHO-0000 1AM MOAYJIb.

[ToBTOpUTETHEHO-0000MIAIOMINN MOTYb TIPEAHA3HAYEH JIJII CUCTEMAaTHU3aIuu
U 0000IIeHHS TPEIMETHOTO  COJACPXKAHWUS U ONbITa  JICATEIbHOCTH,
PHOOPETEHHOTO TIPU U3YYEHUU BCET0 Kypca (PU3WKH, a TAaKXKe JJIsl TOJITOTOBKH K
OCHOBHOMY TOCYAQpCTBEHHOMY »JK3aMeHy M0 (Gu3HKe I 00ydarouumxcs,
BBIOPABIIIUX ATOT yUEOHBIN MPEMET.

[Ipy U3ydeHUU JAHHOTO MOJYJSI PEANTU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIESITENIbHOCTH, HA OCHOBE KOTOPBIX 00€CIIEUMBACTCS JOCTHKEHUE MPEAMETHBIX U
METanpeMETHBIX  IJIAHUPYEMBIX  PE3yJNbTaToB  OOydeHUs, (QopMUpYyETCs
€CTECTBEHHOHAyYHasi TPAMOTHOCTb: OCBOCHHME HAy4YHBIX METOAOB HCCIIEIOBAHUS
SBJICHUM TIPUPOABI M TEXHUKH, OBJAJICHUE YMEHUSMH OOBACHATH (hU3mveckue
SBJICHUSI, TPUMEHSS TMOJy4YEHHBbIE 3HAHMS, pelaTh 3aJa4d, B TOM YHCIIE
KAueCTBEHHBIE U IKCIIEPUMEHTAJIbHBIE.

HprHIMINAIBHO NESTENBHOCTHBIN XapakTep TAHHOTO pasjerna peain3yercs
32 CY€T TOro, 4YTO OOYYAIOIIHUECs BBIIONHIIOT 3aJaHusl, B KOTOPHIX UM
npeajiaraercs:

HA OCHOBE IIOJIYYCHHBIX 3HAHUM paclo3HaBaTh M HAYYHO OOBICHATH
dbusznyeckue sIBICHUS B OKPYKAIOIIEH MPUPOIE U TTOBCETHEBHOM KU3HM,

Ok wNE



HCITOJIL30BAaTh HAYYHBLIC MCTOJAbI UCCJICJOBAHMA (I)I/ISI/IIICCKI/IX HBHGHHﬁ, B TOM
YUCIIC OJIA IIPOBCPKU T'MITOTE3 U IMMOJYUYCHUA TCOPECTUICCKUX BbBIBOJ OB,
OOBSICHITH HAay4YHBIC OCHOBBI HauboJiee BaKHBIX I[OCTI/DKCHI/II\/’I COBPEMCHHBIX
TeXHOHOFHﬁ, HAIpuMeEp, IMPAKTHICCKOro UCIIOJIb30BaAHHA PA3JIMYHBIX KCTOUYHHUKOB
OHCPIruy Ha OCHOBC 3aKOHA IPEBpAlICHUA U COXPAaHCHUA BCCX M3BCCTHBIX BUIO0B

SHEpPTUu.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA NPOI'PAMMBLI 110
OU3BUKE HA YPOBHE OCHOBHOI'O OBHIETI'O OBPA3OBAHUA

N3yyenue (u3MKM HA ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs HAIMPABIEHO

Ha JIOCTHXKEHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yNbTaTOB.

B pesynbraTe uzydeHus: Gu3nKu Ha ypoBHE OCHOBHOI'O 00IIero o0pa3oBaHUs

y obyuaromierocs 0yayT copMHUpOBaHBI CIEAYIONINE TUIYHOCTHBIC PE3yIbTaThl B
JacTH:

1) IaTPUOTHYECKOT0 BOCIIUTAHMSA :

- TIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
(bu3nYecKor HaAyKu;

- IICHHOCTHOE OTHOIIEHUE K JOCTHKCHHUSM POCCUNUCKUX YUEHBIX-(DU3UKOB,;

2) rpamIaHCKOro M 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

- TOTOBHOCTb K AKTUBHOMY YYacCTHIO B O0CYKJI€HUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHYECKUM MPUMEHEHHEM JIOCTHXKEHHI
(1176370978

- OCO3HaHWE BAXHOCTU MOPAIbHO-3THUYECKUX IPUHLMIIOB B JEATEIbHOCTH
YYEHOTI0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

- BOCHPUATHE ICTETHUUECKUX KAaYeCTB (PU3NYECKON HAyKU: €€ TapMOHUYHOIO
MIOCTPOEHHUSI, CTPOTrOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NMO3HAHMSA:

- OCO3HAaHHME IEHHOCTH (PU3MUECKOW HAyKHM KaK MOIIHOTO MHCTPYMEHTa
MO3HAHUS MHPA, OCHOBBI PAa3BUTHUSl TEXHOJIOTMM, BaKHEWILIEH COCTABISIOIICH
KYJIbTYpPBI;

- pa3BUTHE Hay4YHOW JF0OO03HATEIBHOCTH, MHTEpECa K HCCIEA0BATEIIbCKOM
JEATENbHOCTH;

S5) ¢opmupoBaHusT  KYJAbTYpPbl  3A0POBbS M  3MOLMOHAJIBLHOIO
0J1aronoJIy4us:

- OCO3HaHWE IIEHHOCTH Oe30omacHoro oOpa3a >KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH TpaBHI OE30MacHOr0 IOBEACHUS Ha
TpaHCIIOPTE, HA JOpOrax, C JJIEKTPUUYECKHUM W TEIJIOBBIM O0OPYIOBAaHHUEM B
JIOMAIIHUX YCIIOBHSIX;

- c(hOpMHpPOBAHHOCTh HaBbIKa pedUIeKCUHU, MPU3HAHME CBOEro IpaBa Ha
OIITMOKY M TaKOTO K€ MpaBa y APYroro 4eIOBeKa,;

6) Tpy10BOI0 BOCIIMTAHMS

- aKTHMBHOE y4YacTHE B PELICHUHU NPAKTUYECKUX 3ajad (B paMKax CEMbH,
o0pa3oBaTeIbHOW  OpraHu3alii, Topoaa, Kpas) TEXHOJIOTUYECKOH W
COIIMANILHON HANpPaBJICHHOCTH, TPEOYIONMX B TOM YHCIE U (U3HUUECKUX
3HAHMU;

- UHTEpEC K MPaKTUYECKOMY H3YUYECHHIO TIPOodeCcCHii, CBSI3aHHBIX ¢ (PU3UKOM;

7) 3K0JIOTU4€CKOr0 BOCIIMTAHUS:

- OpHWCHTAlWs Ha TPUMEHEHHE (PU3NYECKUX 3HAHWM IJIs PEIICHHUs 3a7ad B
007acTH OKPYXKAIOMIeW Cpeabl, TUTAHUPOBAHUS TIOCTYNMKOB U OIEHKH UX
BO3MOXHBIX ITOCIEACTBUM JJIs1 OKPYKAIOILIEN CPEBI;

- OCO3HaHHWE TJI00ATBHOTO XapakTepa SKOJOTUYECKHUX MPOOJIeM W MyTed HX
penieHus;

8) amanTranum K U3MEHSIOUIMMCH YCJIOBHAM COLMAJIBLHOM U NPHPOIHOU
cpeabl:

- TOTPeOHOCTh BO B3aWMOJCHCTBUU TIPU BBHITIOJTHEHUW WCCICIOBAHUN W
MPOEKTOB (U3UYECKONW HAMPABICHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUAM

NIpYTHUX;



e - TIOBBIIIEHWE YPOBHSA CBOEH KOMIETEHTHOCTHM 4Yepe3 MPaKTHUYECKYIO
NeSITENbHOCTD;

e - MOTPEOHOCTH B (POPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM 4Hciie (OPMYyIUpPOBATH
UJIeH, MOHATHUSA, TUTIOTE3bI O PU3HUECKUX 00BEKTaX U ABJICHUAX;

e - OCO3HaHHUE Ae(PUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JlacTH
buzuKy;

e - IUIAHUPOBAHHME CBOETO pAa3BUTUS B NPUOOPETEHHWHU HOBBIX (PUIUUYECKHUX
3HAHWM;

e - CTPEMIICHHME aHAJIU3UPOBATH U BBISBISATH B3AMMOCBS3U MIPUPOIBI, OOIIECTBA U
HSKOHOMMKH, B TOM YUCJIE C UCIOIb30BAHUEM (PU3NYECKUX 3HAHMIA;

e - OIICHKA CBOMX JEWCTBUUA C YYETOM BIIMSHHUS HA OKPYKAKOLIYIO Cpeny,
BO3MOXKHBIX TJI00AJIbHBIX MMOCIEICTBHIA.

METANPEJMETHBIE PE3YJIbTATDBI

B pesympTaTe OcBOeHHS TporpamMMmbl M0 (HU3WKE Ha YPOBHE OCHOBHOTO
o01rero oopazoBanus y o0y4aromierocs Oyayr copMupoBaHbl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOUAIOIIUE TO3HABATEIbHBIC YHUBEPCAIbHBIC yUeOHbIE TEHCTBUS,
KOMMYHUKATHBHBIE  yYHHUBEpCaJlbHbIE  Y4YEOHBIC  JICUCTBUS, PETYJIATUBHBIE
YHHUBEpCAIbHBIC yICOHbIE IEHCTBUS.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe J1elicTBUSA

Ba3oBble Jjoruueckue JelcTBUA:

e BBIBIATH W XapaKTEPU30BaTh CYIIECTBEHHBIC TIPU3HAKH OOBEKTOB
(s1BIIEHUN);

e YCTaHABIWBATh CYIICCTBCHHBIN MPU3HAK KIACCU(PHUKAIIUU, OCHOBAHUS IS
000OIIIEHUS U CPAaBHEHUS,

e BBISABIIATH 3aKOHOMEPHOCTHU U MPOTHUBOPEYHS B pACCMATPUBAEMBIX (paKTaXx,
JTAHHBIX W HAOJIIOICHUSIX, OTHOCSAIIUXCS K (PU3NYECKUM SBIICHUSIM;

e BBIABIATH MPUYMHHO-CJICICTBEHHBIC CBA3M IMPU HM3YYCHUH (DUIUUECKUX
SIBJICHUM U TIPOIIECCOB, JIENAaTh BHIBOJbI C MCIOJIb30BAHUEM JIETYKTUBHBIX
U UHJIYKTUBHBIX YMO3aKJIIOUEHUM, BBIJIBUTATh TUIIOTE3bl O B3aUMOCBS3AX
(bu3HYeCcKNX BETUYMH;

e CaMOCTOSITEIbHO BBIOWpaTh Crmoco0 pemeHus ydeOHoM (dusndyeckoin
3a/lauyu (CpaBHEHHE HECKOJbKUX BAapUAHTOB pEIICHHs, BHIOOp Hambosee
MOJIXOJIAIIETO ¢ YIETOM CaMOCTOSITENIEHO BBIICNIEHHBIX KPUTEPHUEB).

ba3zoBble ucciaegoBaTe/ibCKue 1eiiCTBUSA !

e HCIIOJIH30BATh BOMPOCHI KaK MCCIIEI0BATEIHCKAN HHCTPYMEHT IO3HAHHS;

e TPOBOJUTH MO CAMOCTOSITEIFHO COCTABICHHOMY IIJIaHY OITIBIT, HECIOKHBIN
bu3nUecKuil IKCMEPUMEHT, HEOONbIIOEe UCCIeNOBaHUE (PU3UIECKOTO
SIBJICHUS,

e OICHMBATh HA TNPUMEHHUMOCTb U JIOCTOBEPHOCTh WH(MOpPMAIIHIO,
MOJTYYCHHYIO B XOJI€ CCIICIOBAHUS WITH SKCIIEPUMEHTA;

e CaMOCTOSITENIbHO (hOPMYITUPOBATH OOOOIICHHS M BBIBOJBI 1O pe3yiIbTaTaM
MPOBENEHHOTO HAOIIOCHUS, OTIbITa, UCCIICIOBAHUS;

e TMPOTHO3MPOBATH BO3MOXKHOE JaibHEWIIee pa3BUTHE (HUIUIECKUX
MPOIIECCOB, a TAK)KE BBIIBUTATH MPEATIONO0KEHUS 00 UX Pa3BUTHUU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pa6ora ¢ undopmanmueii:

e NPUMCHATH PA3INYHBIC METO/bI, HHCTPYMECHTBI M 3alPOCHI IPH MOUCKE U
orOope WHpOPMAIUM WA NAHHBIX C y4ETOM TMPEMIOKCHHOW Y4eOHOU
buznyeckoi 3a1auu;



aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMALIUIO
pa3IUYHbIX BUAOB U (POPM IpEICTaBIICHNUS,

CaMOCTOSITEJIbHO ~ BBIOMpPATh ONTHUMAJbHYIO (GOpMY TMpPEICTaBICHUS
uHpoOpMallMl W WUIIOCTPUPOBATh pelIaeMble 3aJaddl  HECIOXHBIMU
CXEMaMH, TharpaMMamMu, HHOU IpauKoil 1 UX KOMOMHALIUSMHU.

KoMMyHUKaTHBHbIC YHHBEPCAJIbHbIC Y4eOHbIC ACHCTBHSA:

B XoAe O0CYXJAeHHUs Y4eOHOro MaTepHualia, pe3yJbTaToOB Ja0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYkKIaeMOI TEMBI U
BBICKA3bIBaTh WJEW, HAIlleJICHHbIC HAa pEIICHHWE 3a/Jauydl M TOAJCp KaHHe
O1aro)keaaTeIbHOCTH OOIICHNS

COTIOCTABIIATh CBOM CYXACHHS C CYXKICHUAMH JPYIHX YYaCTHUKOB
Juanora, oOOHapyKMBaTh Pa3IUIUe U CXOJICTBO MO3HIIHI;,

BBIpaXXaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MMCbMEHHBIX TEKCTaX;
myOJIMYHO TPEJCTABNIATH PE3YIbTAaThl BBHITIOTHEHHOTO (PM3MYECKOTO OMBITA
(9KCIIepUMeHTa, UCCIIEIOBaHMS, IPOCKTA);

NOHUMAaThb W WCIOJB30BaThb  NPEeUMYyIIecCTBA  KOMAaHAHOH U
UHIMBUAYAIbHOM paboThl MpH pelIeHWH KOHKPETHOW (u3ndecKon
poOJIEMBI;

NPUHUMATD L€ COBMECTHOM JesITeIbHOCTH, OPraHU30BbIBATh JCUCTBUS
no e€¢ MJOCTIDKEHHIO: paclpeneisiTh poJid, OOCYKIaTh MpPOIEcCh U
pe3yibTaThl COBMECTHON pabOThI, 0000IIaTh MHEHHUS! HECKOJIBKHX JIIOJIEH;
BBITOJIHATH CBOIO YacTh PabOThI, JOCTHUTrasi KAUeCTBEHHOTO pe3ybTara 1o
CBOEMY HAINpPABJICHUIO M KOOPAWHUPYS CBOM MACUCTBUS C APYTUMH
YJIeHAMU KOMaH/IbI;

OLIEHMBATh KAa4eCTBO CBOEr0 BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSITENTFHO C(OPMYITHUPOBAHHBIM YUaCTHUKAMHU B3aUMOJICHCTBHS.

PeryisiTuBHbIE YHHBepcaJbHbIe YueOHbIe 1eicTBUSA

Camoopranusanus:

BBISIBIISITh TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYyaIHsIX, TPEOYIOIUX
JUTs petieHust GPU3NIEeCKUX 3HAHUM;

OPUEHTUPOBATHCS B  PA3IMUHBIX  MOAXOAAaX MPHUHATUS  PELICHUU
(MHIUBUAYaJIbHOE, TPHUHATHE PEHICHUS B TPYIIE, MPUHATHE PEIICHHM
TPYIIIOi);

CaMOCTOSITEIILHO COCTABJIATh AITOPUTM pelieHus: GU3NIECKON 3a1auu WIn
IUTaHa WCCIEAOBAHUS C YYETOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHUM;
JieNnaTh BRIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CﬂMOKOHTpOJIb, AMOIHUOHAJIBLHBIN HHTE/JIEKT:

J1aBaTh AJICKBAaTHYIO OLICHKY CUTyallUH U IIpeyiaraTh IUIaH €€ U3MEHEHUS,
OOBSICHATH TPUYUHBI  JOCTKEHUS (HEIOCTHKEHHUS) PE3yJbTaToB
JeSITeTbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JACSATEIBHOCTh (B TOM YHUCJE B XOJ BBIIOJHEHUS
(Gbu3NUeCKOro UCCIENOBaHMWS WJIM TPOEKTa) HAa OCHOBE HOBBIX
OOCTOSITENIbCTB, W3MEHHBIIHMXCS CUTYyallMid, YCTAHOBJICHHBIX OIIHOOK,
BO3HUKIIMX TPYAHOCTEW;

OLICHWBATh COOTBETCTBUE PE3YJIbTATA LIEJIM U YCIOBUSM;

CTaBUThH Cce€0s Ha MECTO JPYroro 4ejioBeKa B XOJe CIopa WU JUCKYCCUU
Ha HAay4HYIO TEMy, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTHKY APYrOro;
MPU3HABATH CBOE MPABO HA OIMMOKY MPHU perieHNU HU3NISCKUX 3a/1a4 WU
B YTBEPKACHUSAX HA HAYYHBIEC TEMbI U TAKOE K€ IIPABO IPYTOro.



HPEIMETHBIE PE3YJIBTATHBI

K xoH1y 00yuenus B 7 kJjiacce npeaMeTHbIE pe3yIbTaThl HA 0A30BOM YpOBHE
JOJKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIHUXCS YMEHUM:

UCIOJIb30BaTh  MOHATHS:  (PU3WYECKHME W  XUMHYECKHE  SBIICHMUS,
HaO0JIIOICHHE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, €AMHMIBI (PU3HUUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHble COCTOSHUSI BeulecTBa (TBEpIOE,
KUAKOE, Ta3000pa3HOE), MEXaHWYeCKoe JBW)XEHHE (paBHOMEpHOE,
HEPAaBHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOpHUs, PaBHOAECUCTBYIOIIAS
cuna,  aedopmarus  (ympyras, rJIacTuyeckKas), HEBECOMOCTb,
COOOIIAIOIIHNECS COCYIbI;

paznuuath sBiaeHus (auddysus, TErIoBOoEe NBUKEHHWE YaCTUIl BEIIECTBA,
paBHOMEPHOE  JIBIDKEHHE, HEPAaBHOMEPHOE  JIBJKCHHME,  HWHEpIUs,
B3aUMOJICMCTBUE TEJ, PABHOBECHUE TBEPABIX TEN C 3aKPEIUIEHHOW OCBIO
BpallleHus, TMepenaya JJaBICHUsS TBEPABIMU TENaMH, >KUJIKOCTAMH MU
razamy, arMochepHOe JaBlieHWEe, IUIaBaHUE Tell, [pPEeBpAILlCHHUS
MEXaHUYECKOW IHEPruu) MO OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIBITOB, JJEMOHCTPUPYIOIINX JTAHHOE (PU3UYECKOE SBIICHUE;
pacno3HaBaTh NPOSBICHHE U3YYEHHBIX (PU3MYECKUX SBJICHUU B
OKpYXalollleM MHpe, B TOM uucie (U3MYECKUE SIBICHUS B MPUPOJIE:
NPUMEPHI JBWKEHUS C PA3IMYHBIMU CKOPOCTSIMU B SKMBOM U HEXKUBOU
NpUpoAE, ACUCTBUE CHJIBI TPEHUS B TPHUPOAEC U TEXHUKE, BIUSIHHE
aTMOC(EpHOro J1aBJIEHUs Ha >KMBOW OpraHu3M, IJIaBaHUE PbIO, phluaru B
TeJe YeNoBeKa, MPU 3TOM MEPEBOJIUTh MPAKTUYECKYIO 33/layy B y4eOHYIO,
BBIICIIATH CYIIECTBEHHBIE CBOMCTBA (MMPU3HAKHK) (PU3UUECKUX SBICHHI;
OIMKCHIBATh M3YyYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBJICHHS, UCTIOIb3Ys
busnueckue BeIWUMHBI (Macca, O0BEM, IUIOTHOCTH BEIIECTBA, BpeM,
yTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIa YIPYTOCTH, CUJIa TSXKECTH, BEC
Telna, CWIa TpeHus, JaBieHue (TBEPIOro Teja, S>KHIKOCTH, Trasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHWYEeCKass padoTa, MOIIHOCTh, TUIEYO CHIIBI,
MOMEHT CWIbl, KO3(Q(OUIIMEHT TOJIE3HOTO JCHCTBUS MEXaHU3MOB,
KUHETUYECKAasi W TOTEHLMAIbHAs DHEPTHsi), MPU OMNHCAHWUU IPABUIBHO
TpakToBaTh  (U3MYECKHH  CMBICH  HUCIHOJB3yEeMbIX  BEJIMYUH, UX
00O3HAaYEHUs! W €IUHUIIBI (PU3NUYECKUX BEITUYHH, HAXOIUTHb (DOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEIMYMHY C JIPYTUMU BEIHMYMHAMH,
CTPOUTH TpaprKu N3YUCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;
XapaKTepu30BaTh CBOWCTBA TN, (U3MUECKUE SIBICHHUS U TIPOIIECCHI,
UCIIONb3Ys MpaBUjia CIOXKEHUsI CUJI (BAOJb OJTHOW MpsiMOi), 3aKkoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBECHUS pbiuara (0J0Ka),
«30JI0OTO€ TPaBUJIO» MEXAHUKHU, 3aKOH COXPAHEHUSI MEXaHHYECKOM
DHEPruu, TNPU ITOM JaBaTh CJIOBECHYIO (HOPMYIUPOBKY 3aKOHa W
3alMCBHIBATh €r0 MAaTEMATHUYECKOE BBIPAKEHUE;

OOBICHATH (PU3MUECKUE SIBICHUS, MPOLIECCHl U CBOMCTBA TEN, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyalluid NPAKTUKOOPHUEHTUPOBAHHOI'O XapakTepa:
BBISIBIISITh TIPUYMHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBsACHEHHE nU3 1-2
JIOTUYECKUX IIaroB ¢ OMOpPOM Ha 1—2 M3Yy4EHHBIX CBOWCTBA (PH3UUECKHUX
SBJICHUM, (PU3UYIECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pemiaTth pacu€THble 3a7adyd B 1—2 JeHCTBUS, MCHOJB3Ys 3aKOHBI H
dbopMyIBl, CBs3BIBAIONINE (PU3WYECKUE BEIMYMHBI: HAa OCHOBE aHAIW3a
YCIIOBHS 33/1a4M 3alHUCHIBATh KPATKOE yCIIOBUE, MOJCTABIATh (DU3UIECKUE
BEeITMYUHBI B (DOPMYIBI M TPOBOIUTH PACUETHI, HAXOAWTH CIIPABOYHBIC
JTAaHHBIE, HEOOXOAUMBIE I PEUICHUS 3a/ad, OLIEHUBATh PEATHUCTHYHOCTh
NOJy4YeHHON (PU3MUECKON BEIUYUHBL;



pacmo3HaBaTh TPOOJIEMbI, KOTOPhIE MOXKHO pPEIINTh MPH TOMOIIH
(bU3HYECKUX METOOB, B OMMMCAHUM UCCIICIOBAHUS BBIJICIATH ITPOBEPSIEMOC
npeanonoxenue  (TUoTesy),  pazivyaTb W MHTEpPIPETUPOBATH
MOJTYYCHHBIA PpE3yJbTaT, HAXOMWUTh OIIMOKA B XOJE OIbITa, JENaTh
BBIBOJIBI T1I0 €70 pe3yiIbTaTaM;

MPOBOJUTH OMBITBI M0 HAOMIONCHUIO (PU3NYECKUX SBICHUN WM
bu3uIECKUX CBOICTB TEJl: dbopmynIupoBaTh MPOBEPSEMBIC
MPEINONI0KEHHUS, COOMPATh YCTAHOBKY U3 MPEII0KEHHOT0 000pYA0BaHHS,
3aIHMCHIBATh XOJI OMBITA U (DOPMYIUPOBATH BHIBOJIBI;

BBITIOJIHATH TPSMBIC W3MEPCHHSI PACCTOSHUS, BPEMEHH, MacChl Teja,
o0béMa, CHIBI M TEMIEPAaTyphl C MCIOJIB30BAHMEM aHAJIOTOBBIX H
nu(poBBIX MPUOOPOB, 3aAMUCHIBATH IOKa3aHUS NTPUOOPOB C Y4ETOM
3aJIaHHOM aOCOMIOTHOM MOrPEIIHOCTH U3MEPEHUN;

MIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJTHOM (PU3UYECKON BETUYUHBI OT
JIPYrol € HCMONb30BAHUEM TMPSMBIX HW3MEpPEHUN (3aBUCHUMOCTHU IIYTH
PaBHOMEPHO JIBIDKYLIErocs Tejla OT BPEMEHU JBWKEHHUS Tela, CHIIbI
TPEHUS CKOJIbXKEHHSI OT Beca Teja, kayecTBa 00pabOTKH MOBEPXHOCTEN Tel
Y HE3aBUCUMOCTH CHJIBI TPEHUS OT TUIOUIAJAN CONPUKOCHOBEHHUSI TEII, CUIIBI
YOPYroCTU OT Y/UIMHEHMS MPY>KUHBI, BHITAJIKUBAIONIEH CUJIBI OT 00bEMaA
NOrpy>KEHHON YacTH Teja M OT IUIOTHOCTH >KHJIKOCTH, €€ HEe3aBUCUMOCTH
OT TUIOTHOCTH TeJla, OT TJIyOMHBI, HA KOTOPYIO MOTPYXKEHO TEI0, YCIOBUMA
IUTaBaHUsl TEJ, YCIOBUM paBHOBECHs pbluara M OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAHUM  Y4eOHOrOo HCCIIEIOBAaHUsA, COOMpAaTh YCTAaHOBKY W
BBINIOJIHATh W3MEPEHHUs, CIeNys MNPeI0oKeHHOMY IUIaHy, (UKCUPOBATH
pe3ynbTaThl TOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIUYUH B BHJIE
MPEIJIOKEHHBIX TAaOMUI] U TpaduKoOB, JeNaTh BBIBOABI MO pe3yJbTaTaM
UCCJIEIOBAHNUS;

MPOBOJUTh KOCBEHHbIE H3MEpEHUs (U3UUECKUX BEIMYUH (TUIOTHOCTh
BEIIECTBA KUAKOCTH M TBEPAOro Tela, CHJIa TPEHUS CKOJIbXCHHUS,
JABJICHUE  BO3JyXa, BBITAJIKUBAIONIAs  CWiIa, JICWCTBYIOIIAs  Ha
NOTpY>KEHHOE B JKUIKOCTh TeNo, KOA(OUIIMEHT TMOJIE3HOr0 JeHCTBUSA
MPOCTBIX MEXaHU3MOB), CIEAyd TNPEIIOKEHHON WHCTPYKIMHU: TIPH
BBITIOJIHEHUM HW3MEPEHUI COOMpaTh HSKCIEPUMEHTAIbHYIO YCTAaHOBKY H
BBIYHCIIATH 3HAUEHUE UCKOMOW BEJIUYUHBI,

COOIIOIaTh MpaBUjIa TEXHUKU 0€30MaCHOCTH IpH padoTe ¢ 1abopaTopHbBIM
000OpyTI0BaHUEM;

YKa3bIBaTh MPUHIUIBI JAEUCTBUS TMPHUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETp, JIWHAMOMETD, COOOIIAIOIIUECS COCYIbI, OapoMeTp,
phIyar, MOABUKHBIM U HETIOABUKHBIN 010K, HAKIIOHHAS TJIOCKOCTH;
XapaKTepu30BaTh TNPUHIMIBI  JCHCTBUS W3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA HMX OMUCaHuA (B TOM 4YHUCJE:
MOJIITUITHAKY, YCTPOHMCTBO BOJOMPOBOJA, THUAPABIMYECKHA TIpecc,
MaHOMETP, BBICOTOMED, TOPITHEBOW HACOC, ApEOMETP), UCTIOIb3Ys 3HAHUS
O CBOMCTBaX (PpM3UYECKHX SBJICHUN U HEOOXOIUMbIEe (PHU3NYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOIUTHL  MpuUMEphl  (HAXOauTh  WH(MOpPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIONh30BaHUS (U3MUECKHX 3HAHUN B TIOBCEIHEBHOU
KU3HU 711 oOecriedeHnst 0€30MacHOCTH TPpU oOpaIrieHuu ¢ mpudopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBBS W COOJIOACHUS
HOPM 3KOJIOTHYECKOT0 MOBEICHUS B OKPY KAIOIIEH cperne;

OCYIIECTBIISITh OTOOpP WCTOYHMKOB uH(popmanuu B HHTEpHETE B
COOTBETCTBHH C 33JIaHHBIM MTOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIIIHXCS
3HAHUM © TyTEM CPAaBHEHHS PA3IMYHBIX HCTOYHUKOB BBIJEIATH



MH(pOPMALINIO, KOTOpasl SIBJISIETCS MPOTHUBOPEUYMBOW WM MOXKET OBITh
HEIOCTOBEPHOM;

MCIOJIb30BaTh MPHU BBIOJHEHUH YYEOHBIX 3aJaHU HAyYHO-TIOMYJISIPHYIO
aUTepaTypy (PU3NYECKOro COAEp)KaHUs, CHOPABOYHBIE MaTEpHAIbI,
pecypcesl cetn MHTEpHET, BiianeTh npuéMaMyu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus MH(POpPMALIUU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KpAaTKUE MUCbMEHHBbIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 UCTOYHUKOB MHGPOpMAIMK (PU3HUYECKOTO COAEPKaHUS, B TOM
yuclie MyOJIMYHO JielaTh KpaTKue COOOUIEHUS O pe3yjbTaTax IMPOEKTOB
WIM Y4eOHBIX MCCIENOBAaHUN, NpPU HTOM TIPAMOTHO HCIOJIb30BaTh
M3YYCHHBbIM TOHATUHHBIMN amnmapaT Kypca (U3HMKH, CONPOBOXAATh
BBICTYIUICHUE [IPE3ECHTALMEN;

IpU BBIMOTHEHUH Y4YEOHBIX NPOEKTOB M HCCIEAOBAHHUI pacrpenensTh
00s13aHHOCTH B TpyMNe B COOTBETCTBUM C TMOCTaBJICHHBIMU 3aJa4aMH,
CIICIUTH 3a BBINOJIHEHUEM IIJIaHA JCHUCTBHUM, aJEKBAaTHO OLEHUBAThb
COOCTBEHHBI  BKJIAJ B  JEITENBHOCTb  TPYMNIbI,  BBICTPAaUBATh
KOMMYHHMKAaTUBHOE B3aUMOJCHCTBUE, YYUTHIBAsE MHEHUE OKPYKAIOILKX.

K xon1y oOyuenus B 8 kiiacce npeamMeTHbIe pe3yIbTaThl HA 0A30BOM ypOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

MCIOJIb30BaTh MOHSTHS: Macca U pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBIXKEHHE
aTOMOB U MOJIEKYJI, arperaTHble COCTOSIHUS BEUIECTBA, KPUCTATUIMYECKHUE U
amop(dHble TeNa, HACHIIIEHHBI M HEHACHIINICHHBIM TMap, BIAKHOCTH
BO3/lyXa, TeMIlepaTypa, BHYTPEHHSsSI HHEPrus, TEIUIOBOM JBUTATEIb,
AIIEMEHTAPHBIN 2JEKTPUUYECKUNA 3aps]l, HIEKTPUUECKOe MoJie, TPOBOJHUKH
U AUDJIEKTPUKH, TIOCTOSTHHBIN 3JIEKTPUUECKUN TOK, MATHUTHOE TOJIE;
pasznuyaTh sIBI€HMs (TEIUIOBOE pacCIIMpeHHe W C)KaThue, Teruionepenauya,
TEIJIOBOE PABHOBECHE, CMAUYMBAaHUE, KANWUISPHBIC SIBIICHUS, UCIIAPEHUE,
KOHJEHCAIUsl, IUJIaBJIEHUuEe, KpUCTaJUIM3alus (OTBEpIEBaHUE), KHUIIECHUE,
Terjonepeaaya (TEerIonpPOBOHOCT, KOHBEKIIHS, U3ITy4YEHHE),
AIIEKTpU3AIUS TeJl, B3aUMOJICHCTBUE 3apsI0B, JEHCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHWE, B3aWMOJCHCTBME MAarHUTOB, JCUCTBUE
MarHUTHOTO TOJISI HA TIPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAST MH]TYKIIHSI)
MO0 ONHUCAHWIO HUX XapaKTEPHBIX CBOHNCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;

pacno3HaBaTh TPOSBICHUE U3YYCHHBIX (PU3UYECKUX  SBICHUN B
OKpYXalollleM MHpe, B TOM uucie (U3MYECKHE SIBIICHUS B TPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE U KaNWUIAPHBIE SIBICHUS B MPHUPOJIE,
KpUCTaUIbl B Tmipupozae, usnydenue CoiHIa, 3amep3aHue BOJOEMOB,
MOpCKHue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, JIEKTPUIECKHE
ABJICHUA B aTMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emuid, Jpeiid MOIIOCOB, POJIb MAarHUTHOTO TOJS JUISl JKU3HU Ha
3emiie, MOJSIPHOE CUSTHUE, TIPU 3TOM TEPEBOJAUTH MPAKTHUECKYIO 33/1a4y B
y4eOHYI0, BBIICIATHh CYIIECTBEHHBIE CBOWCTBA (TpU3HAKM) (DUIUUECKUX
SIBIICHUM;

OIKCHIBATh M3YyYCHHBIC CBOMCTBA TEN M (PU3UUYECKHE SIBJICHUS, UCTIONb3YS
busnueckue BEIMYHMHBI (TEMIIEpaTypa, BHYTPEHHSISI YHEPTHUsl, KOJTUIECTBO
TEIUIOTHI, yJeldbHAas TEIIOEMKOCTh BEIIECTBA, YyjAelbHas TEIIoTa
TUTABJICHHS, yJeldbHAs TEIJIOTa NapooOpa3oBaHMs, yaedbHAs TEIIoTa
CrOpaHusl TOIUIMBA, KOA(D(UIMEHT TMONE3HOTO JCHCTBUS TEIUIOBOU
MAaIlIMHBI, OTHOCHUTENbHAS BJIQKHOCTHh BO3AYyXa, JJICKTPUUYECKHHA 3apsij,
CWJIa TOKa, JJEKTPUYECKOE HAIMpPSHKEHUE, COMPOTHUBIICHHE IPOBOIHUKA,
yIeIbHOE  CONPOTHBIEHWE  BEIIeCTBa, paboTa W MOIIHOCTh
IEKTPUYECKOTO0  TOKAa), TPHU ONHCAHWUM TPABHIBHO  TPAaKTOBATh



(bu3HYECKHUIl CMBICI HCIOJIb3YEMbIX BEJIMYMH, 00O3HAYEHUS U €IUHULIBI
(bu3MUEeCKUX BENMYMUH, HAXOAUTh (OPMYJbI, CBS3bIBAIOIINE JIAHHYIO
(Gu3MYECKYI0 BEJIUYMHY C JPYTMMH BEJIUYMHAMH, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOWCTBA TeN, (U3MUECKUE SBJICHHUS U TPOLECCHI,
WCIIONb3Yys. OCHOBHBIE IOJOXKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPHUH
CTPOEHUSI BEIeCTBA, MPUHIHUII CYNEPHO3UIMU Tojiel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMs 3apsaa, 3akoH Oma i ydacTKa Lenu, 3aKOH
JIxoynsa—JleHna, 3aKkOH COXpAaHEHMs DHEpPrUHM, IPU OTOM JaBaTh
CJIOBECHYIO ()OpPMYJIMPOBKY 3aKOHA M 3aIlUCBIBATH €r0 MaTEMaTHYECKOe
BBIPAXKEHUE;

OOBSICHATHh (PU3UYECKHUE TMPOLECChl M CBOMCTBA TEl, B TOM YHUCJIE U B
KOHTEKCTE CHUTYyalHi MPAKTUKOOPUEHTHPOBAHHOIO XAPAKTEpa: BBIABIATH
NPUYUHHOCIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JOrHYecKux
IIaroB ¢ ONopod Ha |—2 W3y4EeHHBIX CBOMCTBA (DU3MUYECKUX SIBICHU,
($u3nYeCKUX 3aKOHOB WIHM 3aKOHOMEPHOCTEH;

pemars pacy€THele 3anadyd B 2-3 JEUCTBUSA, MWCIONb3YS 3aKOHBl U
(dopMyiibl, CBs3bIBaIOLIME (PU3MUECKHE BEIWYMHBI: HA OCHOBE AaHAIU3a
YCIIOBHSI 3a/laud 3allUMCBhIBAaTh KPATKOE YCIIOBHUE, BBIIBIISATH HEIOCTATOK
JaHHBIX JUIS pELIeHMs] 3aJaud, BBIOMPATh 3aKOHBI M (QOPMYJIBL,
HeoOXoAuMble il €€ pelleHUs, NPOBOAUTh PACUETHI U CPABHUBATH
HOJYyYEHHOE 3HaUYeHUE (PU3NUECKON BETUUNHBI C U3BECTHBIMU JJAHHBIMU;
pacrno3HaBaTh MpOOJEMbl, KOTOpPbIE MOMKHO PpEUIUTh I[pPU IOMOIIU
(¢u3nYecKuX METOJI0B, MCIOJIb3Yys OMNHMCAHWE HCCIIEOBAHMS, BBLACIATH
IIPOBEPSAEMOE  NIPEAINOIOKEHNE, OLEHUBATh IMPAaBWIBHOCTh IOpsJKa
IIPOBENICHUS HUCCIIEA0BaHUs, 1€T1aTh BBIBOJBL;

OPOBOJUTH OMBITHl 1O HAOMIOACHUIO (U3MYECKUX SBJICHUM WIH
¢u3nyecKux CBOMCTB TeN (KaNWUISIPHBIE SIBICHUS, 3aBUCUMOCTb JaBJICHUS
BO3/lyXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH IMPOLECCa OCThIBAHUS U
HarpeBaHUsl MpHU M3JIYYEHUHM OT I[BeTa H3JIydarollel (Ioriouaromiei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIIEPATYPBI KUIAKOCTU U
IUIOIAaA €€ IIOBEPXHOCTH, OJJIEKTpHU3alus TEeI MW B3aUMOJEHUCTBUE
JIIEKTPUYECKUX  3apsA0B, B3aMMOJEHUCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3YyQJIM3allisl MAarHUTHBIX IIOJIEM IIOCTOSIHHBIX MAarHUTOB, JEUCTBUS
MAarHuTHOI'O I0Ji1 HAa NIPOBOJHHUK C TOKOM, CBOWCTBA JJIEKTPOMArHUTa,
CBOMCTBA 3JIEKTPOABUTATENSl MOCTOSHHOTO TOKa): (POpMyYIUpOBaThH
IpoBepsieMble MPEANOIOKEHHsI, COOUPATh YCTAHOBKY U3 MPEII0KEHHOIO
000py10BaHUs, ONUCHIBATH X0/ OIbITa U (DOPMYJIUPOBATH BHIBOJIBI;
BBIIIOJIHATE ~ NPAMBIE  U3MEPEHUA  TEMIIEpaTypbl,  OTHOCUTEIBHOU
BJI&XKHOCTU BO3/1YyXa, CHJIBl TOKA, HAIPSKEHHUs C HUCIOJIb30BAHUEM
aHaJIOTOBBIX MPUOOPOB M NATYNKOB (PU3UYCCKUX BEIHYHH, CPaBHUBATH
pe3yabTaThl U3BMEPEHUM ¢ YUETOM 3a/1aHHOM a0COTIOTHOM MOTPEIIHOCTH;
IPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PM3UYECKOM BEIMUYUHBI OT
JpYyrod C  HUCIOJIb30BAaHUEM  MPSAMBIX  HU3MEpPEHUH  (3aBUCHMOCTh
CONPOTHBIICHUS IPOBOAHUKA OT €ro JUIMHBI, IUIOLIAAW ITONEPEYHOrO
CEYECHUS U yIEJIBHOI0 COIIPOTUBJICHUs BEIIECTBA IPOBOJHUKA, CUIIBI TOKA,
UAYIIETO 4Yepe3 IPOBOAHMK, OT HAIPSOKEHHWs Ha NPOBOJHHKE,
HCCIIECOBAHUE IIOCIENOBATENIBHOIO M IMAPAUIEIBHOTO  COEIMHEHUU
NPOBO/JHUKOB): TUIAHUPOBATh HCCIIEOBAHUE, COOMpATh YCTAHOBKY U
BBIMIOJHATh M3MEPEHUs], CIeaysl MPEeNoKEHHOMY IUIaHy, (UKCHPOBAThH
pe3ynabTaThl TOJTYYEHHOW 3aBUCMMOCTH B BHJE TaOnHIl U TpaduKOB,
JIeNaTh BBIBOJBI IO PE3yJIbTATaM UCCIIEA0BAHNS,



NPOBOJINTh KOCBEHHBbIE H3MEpeHHs] (U3MUYECKUX BEIWYUH (yIeTbHAS
TEMIOEMKOCTh ~ BEILIECTBA, COMNPOTUBIEHUE MPOBOAHMKA, pabdora U
MOIITHOCTh JJIEKTPHUUECKOr0 TOKA): IJIAaHHUPOBATh W3MEPEHHs, COOMpAThH
AKCMIEPUMEHTATBHYIO YCTaHOBKY, CJEIys MPEANOKEHHOW WHCTPYKIUHU, U
BBIUMCIISITh 3HAUCHUE BEIMYUHBL;

coOI0aTh MpaBuiia TEXHUKU 0€30MacHOCTH IpH padoTe ¢ 1abopaTopHbIM
000py/10BaHUEM;

XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS HM3yUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOH Ha WX OMHCaHUA (B TOM 4YHCIE:
cHUCTeMa OTOIUICHHUS IOMOB, TUTPOMETp, MapoBas TypOWHA, aMIepMmeTp,
BOJIETMETP, CUETYHMK OJICKTPUUECKOW DHEPTHH, DICKTPOOCBETHTEIHHBIC
npuOOpbI, HArpeBaTENbHBIE ANEKTPOIPUOOPHI (IPUMEPHI), MIEKTPUUECKHE
PEIOXPAHUTEIH, IIEKTPOMATHHT, AIEKTPOJABUTATENb IIOCTOSTHHOTO TOKA),
UCTIONB3YSl 3HAHHUA O CBOWMCTBaxX (DM3MUECKUX SIBICHUN U HEOOXOIUMBIC
bu3nueckne 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCThIE TEXHUYECKUE YCTPOWCTBA M U3MEPUTEIbHbIC
npuOoOpsl MO CXeMaM M CXEMaTUYHbIM PHUCYHKaM  (3KUJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUraTelb BHYTPEHHETO
CrOpaHMsi, AJIEKTPOCKOI, PEOCTAT), COCTABJIATH CXEMBbl JJIEKTPUUYECKHUX
nenen ¢ MmocjaeaoBaTeNbHbBIM U MapajuleIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasnuyasi yCJI0oBHbIE 0003HAUECHHSI JIEMEHTOB AJIEKTPUUECKUX LIETIeH;
OPUBOJIUTHL  MpuUMepbl  (HAXOAuTh  MHGOOpPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIONb30BaHUS (U3MUECKHX 3HAHUN B TIOBCEIHEBHOM
KU3HM I oOecrieueHus: 6€30MacHOCTH MPU OOpallleHUuu ¢ Mpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHSI 3J0POBbS U COOJIIOJACHUS
HOPM SKOJOTHYECKOT0 MOBEACHUS B OKPY>KaIOILIEH Cpesie;

OCYHIECTBJISITh MOMCK HMHPOpMAlUU (PU3UYECKOTO COJEpKaHHUS B
WNuTepHere, Ha OCHOBE HUMEIOIIMXCA 3HAHUM W TYTEM CpaBHEHUS
JOTIOJTHUTENbHBIX ~ MCTOYHUKOB  BBIJCNIATH  HH(POPMAILIUIO, KOTOpas
SBJISIETCS MPOTHBOPEUYUBOM WIIM MOXKET OBITh HEOCTOBEPHOI;
MCIOJIb30BAaTh MPHU BBITIOJIHEHUH YyYEOHBIX 3aJaHUM HAyYHO-TIOMYJISIPHYIO
aUTepaTypy  (PU3MYECKOro COJEp)KaHUs, CHPaBOYHBIE MaTEpHAIbI,
pecypcel cetn MHTEpHET, BlageTh NpuéMaMu KOHCTIEKTUPOBAHMS TEKCTA,
npeoOpa3zoBaHus MH(POpMAIIUU U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIEC MHUCbMEHHBIE W KPAaTKUE YCTHBIE COOOIIECHHUS,
0000mas wHOOPMALMIO M3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COZiepKaHUsi, B TOM 4YHCiIE€ MyOJUYHO TMPEACTABISTh PE3YJIbTaThl
INPOEKTHOM WJIM HCCIEeI0BaTEeNIbCKON AEATEIbHOCTH, MPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TIOHATUIHBIA ammapat Kypca (Qu3ukwy,
COIPOBOXK/1aTh BBICTYIUICHUE MTPE3EHTALUEIH;

OpU BBINOJHEHUH YYEOHBIX IPOEKTOB W HCCIEIOBAHUM (PU3MUECKUX
IPOLIECCOB PACTPEAEATh OOS3aHHOCTH B TpPYyNIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMU, CJICIUTH 32 BBHITIOJTHEHUEM IUTaHA JIEUCTBHUM U
KOPpPEKTUPOBaTh €ro, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIM BKJIaa B
JeSITeTHbHOCTD TPYIIIbI, BEICTPAUBaTh KOMMYHUKATHUBHOE B3aUMOJICHCTBHE,
MIPOSIBJISISI TOTOBHOCTD pa3peniath KOHQIUKTHI.

K xony o6yuenus B 9 kijiacce nmpeaMeTHbIC pe3yIbTaThl HA 0a30BOM ypOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OO YUAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh IOHATHUS: CHCTEMa OTCUY€Ta, MaTepualbHAas TOYKa,
TPACKTOPHsI, OTHOCUTEIBHOCTh MEXaHWYECKOrO ABMXKEHHUS, Aedopmaius
(ympyrasi, TUIACTHYECKast), TPEHHE, LEHTPOCTPEMUTEIBHOS YCKOPEHHE,
HEBECOMOCTb M IEPErPY3KH, LICHTP TSUKECTH, aOCOIIOTHO TBEPAOC TENO,
HEHTP TSKECTU TBEPIOTO Tella, paBHOBECHE, MEXaHUUECKHE KOJIeOaHus u



BOJIHBI, 3BYK, WH(QpPa3ByK U yIbTPa3BYyK, 3JEKTPOMArHUTHBIE BOJIHBI,
IKaja 3JeKTPOMAarHUTHBIX BOJH, CBET, OJM30PYKOCTh U J1aJbHO30PKOCTb,
CHEKTPhl UCIYCKaHUsI U MOTIJOIIEHU, alb(a, OeTa- U raMMa-u3Jy4eHus,
U30TOMbI, SIIEPHAS DHEPTETUKA;

pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJIMHENHOE
JBIYKEHUE, PaBHOYCKOPEHHOE NPSIMOJMHEWHOE JBUKEHUE, CBOOOJHOE
najJieHue Tell, pABHOMEPHOE JBUXKEHUE MO OKPYXHOCTH, B3aUMOJEHCTBUE
TE€JN, PEaKTUBHOE JBUKEHHUE, KoJeOaTellbHOE JIB)KEHUE (3aTyXalollue U
BBIHY)KJIEHHbIE KOJIEOaHUsA), PE30OHAHC, BOJHOBOE JBW)XEHHE, OTPaKEHHE
3ByKa, NPSIMOJIMHEHHOE PaclpoCTpaHEHUE, OTPAKEHHE M MPEIOMIICHUE
CBETa, IIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JI0KEHUE OeNoro cBeTa B
CHEKTp M CJOXEHUE CHEKTpPaJbHBIX IIBETOB, JUCIEPCHUs CBETa,
€CTECTBEHHAsl PaJMOAKTUBHOCTb, BOSHUKHOBEHHME JIMHEHYATOrO CIIEKTpa
U3JIYYEHHUS ) 10 ONUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SIBJICHUE;

pacrno3HaBaTh MPOSIBIEHHE M3YYEHHBIX (U3MYECKHUX SBJICHUI B
OKpy’)XamllleM Mupe (B TOM uucie (PU3MYECKHE SBJIECHUS B IPUPOJE:
IPUJIUBBL U OTJIUBBIL, IBUKEHUE TuIaHeT COJTHEYHOM CUCTEMBI, PEaKTUBHOE
JBIKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUSTHE 3BYKOB IKUBOTHBIMH,
3eMJIETPSCEHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 3XO0, IBeTa Tell,
ONTUYECKHUE SIBICHUS B IPHUPOJE, OMOIIOrMYECKOE NEHCTBUE BUAMMOIO,
yIABTPa(QHOIETOBOIO U PEHTICHOBCKOI'O M3JIy4€HHUH, €CTECTBEHHBIN
paavoOaKTUBHBIM (OH, KOCMHUYECKHE Jy4yHd, PaJUOAKTUBHOE H3IyUYCHHE
OPUPOJHBIX MMHEPAJIOB, JEHCTBUE pPAJMOAKTUBHBIX HW3JIyY€HUH Ha
OpPraHu3M 4YeJIOBEeKa), MPH ATOM MEPEBOAUTH IPAKTHUUECKYIO 3aJauy B
yueOHYI0, BBIIENATh CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKU) (PU3NUECKUX
SIBJICHUM;

OIMCHIBaTh U3yYEHHbIE CBOMCTBA T€1 U (PU3NUYECKUE SIBICHUS, UCIOIb3YS
¢u3nyeckue BEIUYMHBI (CpEIHSs U MTHOBEHHAs CKOpPOCTb Tejla IpHU
HEPABHOMEPHOM JIBWJKEHHH, YCKOPEHHE, IEPEMELICHUE, IyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHMS, CWIa YIPYrOCTH, CWIA TSKECTH, YCKOpPEHUE
CBOOOJIHOTO TMAaJE€HMs, BEC Teja, HUMIYJIbC Tejla, WMIIYJIbC CHJIBI,
MeXaHW4yeckass pabdoTa M MOIIHOCTb, MNOTEHIHUAJIbHAs HHEpPrusi Tena,
IOJIHATOIO0 HAJl MOBEPXHOCTHIO 3E€MJIM, NOTCHIMAJIBHASI HEPIUs CKATOU
OpYXMHBI, KHHETHYECKash HHEprusi, IOoJHas MEXaHM4YecKas >SHEeprus,
NEepUOJ U YacToTa KojeOaHuM, JIJIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb NPEJTOMIIEHUS CPEbl), TP OMUCAHUU
IPaBUJIBHO TPAKTOBATh (DPU3MYECKUN CMBICI HCIOJIb3YEMBIX BEJIUYHH,
00O3Ha4YeHUs W EIUHUIIBI (PU3NUYECKUX BEITUYMH, HAXOIHUTh (POPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3MYECKYIO BEIMYUHY C JAPYTUMHU BEIUYMHAMHU,
CTPOUTH rpapUKHN U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEINYMH;
XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHHUS U IPOLIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs DHEPIUH, 3aKOH BCEMHUPHOI'O TATOTEHMS,
NPUHIMI CYNEPIO3ULMA CHJI, NPUHLUI OTHOCHUTEIBHOCTH [ 'amuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMITYJbCa, 3aKOHbI OTPaKEHUSA U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAaHEHHUsI 3apsAI0BOrO U MacCOBOI'0 YHUCEI
OpU SJACPHBIX PEAKIUSIX, MPU 3TOM J1aBaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHA W 3allMChIBaTh €r0 MATEMATUYECKOE BBIPAKEHUE;

OOBICHATH (PU3NYECKHE MPOIECCHl M CBOMCTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalui NPAKTUKOOPUEHTHPOBAHHOI'O XapaKTepa: BBISBIIATH
IPUYHUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JTIOTMYECKUX
1aroB C ONOpOoW Ha 2—3 W3Y4YEHHBIX CBOMCTBA (PU3MUECKHUX SIBICHUM,
(pU3HYECKUX 3aKOHOB WJIA 3aKOHOMEPHOCTEH;



pemiatb pacyéTHble 3ahaud (omMparoluecs Ha cucreMy u3  2-3
yYpaBHEHUH), UCTOIb3YSl 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLIUE (PU3UUECKUE
BEIMUMHBI: HA OCHOBE aHAIM3a YCIIOBUS 3a/Jayd 3alHChIBAaTh KPAaTKOE
YCIIOBHE, BBISBIIATH HEJOCTAMOIINE WM W30BITOYHBIC TAaHHBIC, BHIOMPATh
3aKOHBI U ()OPMYJIbI, HCOOXOAMMBIC ISl PEIICHUS, TTPOBOIUTH PACUETHI U
OLIEHUBATh PEATMCTUYHOCTh TMOJYYEHHOTO 3HAUeHus (pusmueckoi
BCJTUYMHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXXHO pPEIINTh MPH TOMOIIU
(GU3NYIECKUX METONIOB, WCIIONB3YysS OMNHCAHWE HCCIICOBAHMS, BBIACIATH
IpoBEpsieMOe  TIPEATOIOKEHUE, OIICHUBATh MPABHIBHOCTh  TOPSIKA
NPOBEJCHHUSI  WCCIEAOBAaHUsA, JeNaTh  BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIOICHUH 1 OTIBITOB;

MPOBOJUTH OMBITBI IO HAOMIOMCHUIO (PU3NYSCKUX SBICHUN WM
bu3nueckux CBOMCTB Ten (M3ydeHue BTOporo 3akoHa HbroToHa, 3akoHa
COXpAaHEHUs] HHEPruHu, 3aBUCUMOCTb IepuoAa KoJIeOaHUU MPYKUHHOTO
MasiTHUKa OT Macchl Tpy3a U KECTKOCTU NPYXKUHBI U HE3aBUCUMOCTb OT
aMIUTMTYbl MAJIbIX KOJIEOAHUH, IPSIMOJIMHEHHOE PAaCIIPOCTPAaHEHUE CBETA,
pasiiokeHre Oenoro cBera B CHEKTP, U3yYEHUE CBOMCTB M300pa)KeHUS B
IUIOCKOM 3€pKalie M CBOWMCTB H300pa)KeHHWs MpeaMeTa B coOMparomiei
JUH3€, HAOJIOJEHUE CIUIOIIHBIX M JMHEHYaThIX CHEKTPOB H3IIyUYEHHS):
CaMOCTOSITEJIbHO ~ cOOMpaTh  YCTAHOBKY H3  HM30BITOYHOTO  Habopa
o0opynoOBaHUs, OINUCHIBATH  XOJI OMNbITAa W  €ro  pe3yJabTaThl,
(bopMyIMpOBaTh BHIBOIBL

MPOBOJUTH MPU HEOOXOIUMOCTH CEPHUIO MPSIMBIX U3MEPEHUMN, ONpeaeIisis
CpenHee 3HAueHHEe U3MEpsSEeMOM BeIUYUHBI ((POKYCHOE pacCTOsHUE
coOuparomieit JIMH3bI), OOOCHOBBIBATH BHIOOpP cHoco0a HU3MEPEHUS
(M3MepuUTebHOr0 Mpudopa);

MPOBOJUTH HCCIEAOBAaHUE 3aBUCUMOCTEH (PU3MYECKUX BEIUYUH C
UCIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUH (3aBUCHUMOCTh IYTH OT BPEMEHH
pU PaBHOYCKOPEHHOM [IBIDKEHWM O€3 HaudaJbHOM CKOPOCTH, Tepuoja
KOJIeOaHWI MaTeMaTUYeCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTPpa)XEHUs CBETa OT yrjla MajJeHus U yria MpeloMJIEHUs OT yria
najieHus): IJIAHUPOBAaTh MCCIEAOBAHUE, CaMOCTOSITEIbHO COOUpATh
YCTaHOBKY, (HUKCHpOBaTh pe3yJbTaThbl MOJTYYEHHON  3aBUCUMOCTH
(bU3UYECKUX BEIUYUH B BUJE TAOMWIl M rpadUKOB, JIeJIaTh BBIBOJIBI IO
pe3ysbTaTaM HCCIICIOBaHUS;

MPOBOJUTh KOCBEHHBIC HW3MEPEHHsS (U3NUECKUX BEIWYUH (CpEmHss
CKOpPOCTh M YCKOPEHHE Tella TMPU PABHOYCKOPEHHOM JIBIDKCHHH,
YCKOpEHHE CBOOOJHOTO TMAaJIeHUs, KECTKOCTh MPY>KUHBI, KOIDPHUITUEHT
TPEHUSI CKOJBKEHUS, MEXaHW4ecKkas padoTa M MOIIHOCTh, 4YacTOTa M
nepuoJ; KoieOaHWi MaTeMaTHYeCKOro W MPYKWHHOTO MAasTHUKOB,
ONTUYECKasl CHJIa COOMpAONIe JIMH3BL, PAJUOAKTUBHBIN  (OH):
IUTAHUPOBATh M3MEPEHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY U
BBITIOJTHATD U3MEPEHUS, CIEIYs MPEMIOKECHHOW WHCTPYKIMH, BBIYUCIIATH
3HAYEHWE BEIMYMHBI M aHATM3UPOBATH MOYICHHBIC PE3YIbTaThl C YIETOM
3aJJaHHOU MOTPEIHOCTH U3MEPEHHU;

cOOTIOZIaTh MpaBUjIa TEXHUKU 0€30MaCHOCTH IpH padoTe ¢ 1abopaTopHBIM
000opyTI0BaHUEM;

pa3nu4aTh OCHOBHBIC TPU3HAKA W3YYEHHBIX (HU3UYECKUX MOJIEIICH:
MaTepHalbHasl TOYKa, aOCONIOTHO TBEPAOE TENO, TOYCHHBIA HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIaHETapHas MOJENb aToMa, HYKJIOHHAas
MOJIEJIb ATOMHOTO Spa;



XapaKTepU30BaTh MPUHIMIBI JCUCTBUS HW3YYEHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM Ha MX ONUcaHud (B TOM YHUCJE:
CIMJOMETpP, NAaTYMKU TIOJOKEHHUS, DPACCTOSHUS U YCKOPEHHS, paKera,
9XOJNOT, OYKH, TMEpUCKOl, (oToammapar, ONTHUYECKHE CBETOBO/IbI,
CHEKTPOCKOM, JO03UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUS O
CBOMCTBaX (PU3MYECKUX SABJIEHUH M  HEOOXOAuMble  (PU3UYECKHE
3aKOHOMEPHOCTH;

UCTIOJIh30BaTh CXEMbI i CXEMAaTHUHBbIE PUCYHKH M3yYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTMYECKHUX IPOIECCOB
IpU pElIeHUH Y4eOHO-TIPAKTUYECKUX 3a7ad, ONTUYECKHE CXEMbl IS
MOCTPOEHUS U300pAKEHUN B IJIOCKOM 3€pKajie M cCOOMparoniei JIMH3e;
OPUBOAUTH  MpUMEpPhl  (HAXOAWTh  WHGPOPMAIMIO O  MpHUMEpax)
MPAKTUYECKOTO HCIONb30BaHUS (U3MUECKHX 3HAHUH B TIOBCEIHEBHOM
KU3HU JIJIs1 oOecrieueHrs 0e30MacHOCTU MpU oOpalieHuu ¢ npudopamMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUS 3/I0pPOBbS U COOJIIOEHUS
HOPM 3KOJIOTHYECKOT0 MTOBEICHNS B OKPY KaIOLIEH cperne;

OCYILECTBIATh NOUCK HHPOpMAIMU  (PUIUYECKOrO COAEpKAHMUS B
HHTepHeTe, caMOCTOATENbHO (GOPMYIUPYSl TOMCKOBBIN 3aIIpOC, HAXOIUTh
IyTH ONpEAENEHUs] JOCTOBEPHOCTH IOJIyYEHHON MH(OpMalMM Ha OCHOBE
UMEIOIIMXCSl 3HAHUHN U I0MOJIHUTENbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MPU BBINOJIHEHUN Y4YE€OHBIX 3aJlaHUI HayYHO-TONYJISIPHYIO
auTepaTypy  (pU3MUECKOro  COAEpKAaHMS, CIPaBOYHbIE  MaTepHAaIbl,
pecypcsl cetu MHTepHeT, BiaaeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeodpazoBaHusl UHPOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCbMEHHbBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
MHPOpPMAIlMU U3 HECKOJIbKUX HCTOYHUKOB (DHU3MUECKOIO COAEPIKAHUA,
nyOIMYHO NPECTABISTh PE3YNbTATHI IPOEKTHON WIN MCCIEI0BATENbCKON
ACSATENBHOCTH, MpPH  3TOM  IPaMOTHO  HCIOJB30BATh  M3Y4CHHBI
MOHSTUHHBIA anmapar M3y4aeMmoro pasjena (QU3MKH M CONPOBOXKIATH
BBICTYIUICHHE IIpe3eHTale ¢ y4éToM OCOOEHHOCTEH ayIuTOpUu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KonnuyecrBo yacos
Ne HanmenoBanue pa3ziesnoB DJIeKTpOHHBIE (LU (PPOBHIE)
KoHnTpoibHbIe IIpakTH4eckue
/Il | H TeM NPOrpamMMsbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoTbI padoThI

Pa3nea 1. ®usnka u e€ posib B NO3HAHNH OKPYKAKOLIEr0 MUPa

1.1 ®du3nka - HayKa O IPUPOJE 2 Bubmorexa LIOK
' A PHpOA https://m.edsoo.ru/7f416194
but6mmoreka [IOK
1.2 )
VISHTHCCIHE BEIITIHHRL 2 1 https://m.edso00.ru/7f416194
13 EcTtecTBeHHOHAYUYHBIN 5 1 bub6mmorexa [IOK
' METO/I TIO3HAHUS https://m.eds00.ru/7f416194
Hroro o pasneny 6
Paznea 2. [lepBoHayajibHbIe CBeleHHS O CTPOCHUM BellecTBa
but6mmoreka [IOK

2.1
Crpoenne emectsa 1 https://m.edsoo0.ru/7f416194

JIBrkeHue u

2.2 B3aMMOJEHCTBUE YaCTU 2 1 bubmmorexa [OK
' a H https://m.eds00.ru/7f416194
BELECTBA
53 ArperaTHbl€ COCTOSTHUS 5 bu6nuorexa [IOK
' BElIECTBA https://m.edso00.ru/7f416194
Hroro no pazgeny 5

Paznen 3. /IBu:keHne u B3auMojieiicTBHE TeJl

but6mmoreka [IOK

3.1 M
CXAHMACCROC ABIDKEHIC 3 https://m.edsoo0.ru/7f416194



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

3.9 WNuepuus, macca, 4 but6mmoreka [IOK
' IUIOTHOCTb https://m.eds00.ru/7f416194
bubmuorexa [IOK
33 Cua. Bret cnn 14 https://m.eds00.ru/7f416194
Hroro no pazneny 21

Pasnen 4. /laBinenue TBEpABIX Te,

JKHIKOCTEH M ra3oB

[asnenue. [lepenaua

41 JIaBJICHUS TBEPABIMU 3 but6mmoreka [IOK
' TeJIaMH, )KUJKOCTSIMHU U https://m.edsoo.ru/7f416194
rasamMu
but6mmoreka [IOK
4.2
JlaBieHue HKuKoCTH 5 https://m.eds00.ru/7f416194
but6mmoreka [IOK
4.3 A
TMOC(EpHOE AaBeHue 6 https://m.edso0.ru/7f416194
JleiicTBHE JKMIKOCTH U T'a3a
4.4 Ha TOTPYKEHHOE B HUX 7 bubmmorexa LIOK
' Py https://m.eds00.ru/7f416194
TEI0
Hroro no pazgeny 21

Paznea 5. Pa6ora u MoIHOCTh. JHEprus

but6mmoreka [IOK
>1 Pabora i momsoCT® 3 https://m.eds00.ru/7f416194
but6mmoreka [IOK
52 TpocTie MexaHH3MEI 5 https://m.eds00.ru/7f416194
but6mmoreka [IOK
53 Mexaneckas SHeprus 4 https://m.edsoo.ru/7f416194
Wroro no pazueny 12



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

OBIIEE KOJIMYECTBO HACOB
I10 ITPOI'PAMME

68

12




8 KIIACC

HaumeHnoBanue KoaunuyecTBO yacon
Ne DJIeKTPOHHBIE (U(pPOBHIE)
pa3iesioB H TeEM KoHnTposbHbIe IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYPChI
MporpaMMbI padoThI padoThI
Pa3gen 1. TenjioBblie iBJICHUS
11 CrtpoeHue u cBoiicTBa 7 bubnnoreka [IOK
' BEIIECTBA https://m.edsoo.ru/7f4181ce
bu6nmoreka [IOK
12 Teruiosbie mpouecey! 21 1 5 https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 28
Paznea 2. DiekTpuyeckne ¥ MATHUTHbBIE SIBJICHUS
DIIEKTPUUYECKHE 3aPSIbL.
2.1 3a H)KEHHLIC TeJ‘IaII?I IJ/:I[x 7 1 bubmorera [JOK
' p . https://m.edsoo.ru/7f4181ce
B3aUMOJICHCTBIE
99 ITocTosIHHBIH 20 5 . bu6nuorexa [IOK
' 3IEKTPUYECKHUH TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 MarHuTHbie sB1CHUS 6 1 1.5 https://m.edsoo.ru/7f4181ce
24 DIeKTpOMarHuTHas 4 bubnmnoreka [IOK
' VHIYKIHS https://m.edso00.ru/7f4181ce
Hroro no pazueny 37
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO
68 4 145

YACOB I10 I[TPOTPAMME



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

HaumeHnoBanue KoaunuyecTBO yacon
Ne DJIeKTPOHHBIE (U(pPOBHIE)
pa3iesioB H TeEM KoHnTposbHbIe IIpakTH4eckue
n/n Bceero o0pa3oBaTe/ibHbIE PeCYPChI
NporpaMMsbl padoThI padoThI
Pa3zgen 1. Mexann4deckue siBJIeHUS
MexaHu4deckoe BuG 10K
nOIMOTEKA
11 0
FABIDKCHHE H CHOCODRT 10 1 https://m.edsoo.ru/7f41a4a6
ero OIMMCaHUs
bu6mmoreka [IOK
1.2 B3aumozpeiicTBue Te
MMOACHETBHE T 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3
AKOTbL COXpatieris 10 3 https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 40
Pasznen 2. Mexanuyeckne KoJie0aHUA U BOJHbI
21 MexaHn4eCcKHe 7 3 bubmuorexa [IOK
' KoseOaHus https://m.edsoo.ru/7f41a4a6
29 MexaHWYeCKHE BOJIHEL. g 1 3 Bbubnuorexa LIOK
' 3ByK https://m.edso0.ru/7f41a4a6
Uroro no pazgeny 15
Pa3znen 3. DiieKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHbIE BOJIHbI
DIIEKTPOMarHuTHOE
31 roJjie u 6 ) bubnuorexa LIOK
' 3JIEKTPOMArHUTHBIE https://m.edsoo.ru/7f41a4a6

BOJIHBI



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

Utoro mo pazneny 6
Pa3znen 4. CBeToBbIE ABJIEHUS
41 3aKOHBI 6 bubmuorexa [IOK
' pacnpocTpaHeHus CBeTa https://m.edsoo.ru/7f41a4a6
4 JIvH3BI ¥ onITHYECKHE 6 bubmuotexa [JOK
' IpUOOPHI https://m.edso0.ru/7f41a4a6
43 Paznoxenue 6esoro 3 bubmuorexa [JOK
' CBETa B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3znen 5. KBantoBble siBJIeHUs
Hcnyckanue u
51 TIOTJIOIIIEHHUE CBETA 4 bubmorera [JOK
' Hl https://m.edsoo.ru/7f41a4a6
aTOMOM
59 CrpoeHne aTOMHOTO 6 bubnnoreka [IOK
' aapa https://m.edsoo.ru/7f41a4a6
bu6nmmoreka [IOK
>3 Flnepibic peakiin ! https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 17

Pa3znea 6. [loBTopuTe1bHO-00001IAOINIT MOYJIb

IToBTOpEeHUE N

6.1 00001IeHNE 9 bubmuorexa [IOK
' coziep)KaHus Kypca https://m.edso0.ru/7f41a4a6
¢uzuku 3a 7-9 knacc
Hroro o pasneny 9



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

27




HNOYPOYHOE IINIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBOo 4acos

KonTpoabHbie

Bcero
padoTsbI

IIpakTH4eckue
padoThI

Jlara
U3y4YeHUs

DJIEKTPOHHBIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypcbl

dusuka — Hayka o
npupoje. JABieHus
npupoabl. Puznyeckue
SIBJICHUS

MexaHndeckue, TEIUIOBEIE,
AJIEKTPUYECKHUE,
MarHUTHBIE, CBETOBEIE,
3BYKOBBIE SIBJICHUS

duznyeckue BEIUYHUHBI U
HUX U3MEPCHUC

VYpok-uccienoBaHue
"U3mepenue TeMnepaTypsl
IIPU ITOMOIIH 5KUJIKOCTHOT'O
TEPMOMETpA U JaTUnKa
TeMIeparypbl"”

Kak ¢usuka u gpyrue
€CTECTBEHHbIE HayKH
U3y4aroT IPUPOLY.
EcrecTBeHHOHAay4HBIN
METO] O3HAHMUS.
Onucanue Gpusnyueckux

bu6nuorexa LIOK
https://m.edsoo.ru/ff09f72a



https://m.edsoo.ru/ff09f72a

SIBJIEHUM C IIOMOIIBIO
MOJeJIEN

Ypok-uccienoBanue
"[IpoBepka rumnoTe3sbl:
JATBHOCTH TTONETA MIAPUKA,
MYIIEHHOTO
TOPU30HTAIILHO, TEM
OoJIblIIEe, YeM OOJIBIIIE
BbICOTA ITycKa"

Crtpoenue BeniecTna.
OmBITHI, TOKA3BIBAIOIIHEC
JTUCKPETHOE CTPOCHUE
BEIIIECTBA

bubnuorexa [IOK
https://m.edsoo.ru/ff09fe0a

JIBM>KeHME YaCTHIL
BEILIECTBA

bubmuorexa [IOK
https://m.edsoo.ru/ff0a013e

Ypok-uccienoBaHue
«OMBITH IO HAOJTIOICHUIO
TEIJIOBOTO PACIIUPEHUS
ra3oB»

10

ArperaTHbI€ COCTOSTHUS
BELIECTBa

11

B3anmocBa3p Mexmy
CBOWCTBAaMH BEIECTB B
Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHOMOJIEKYJISIPHBIM
ctpoerneM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUI

bu6nuorexa LIOK
https://m.edsoo.ru/ff0a0378



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

BOJIBI

MexaHn4yecKoe IBUKEHHUE.

12 PaBHOMepHOE 1 bubmorexa OK
p https://m.edsoo.ru/ff0a05c6
HEPaBHOMEPHOE JIBH)KCHHE
13 CxkopocTtb. Ennnnist bubnmoreka [JOK
CKOPOCTH https.//m.edsoo.ru/ff0a079c
14 Pacuer nytu u BpemeHun bubnmoreka [IOK
IBVKECHUSA https://m.edsoo.ru/ff0a0ae4
HNuepuus. 3aKoH WHEPIIMH.
B3aumoneiicTBue TN Kak bu6nuoreka [IOK
15
MPUYMHA U3MEHEHUS https://m.edsoo.ru/ff0a0c10
CKOPOCTH JIBUKCHHSI TETl
ILtoTHOCTH BeliecTBA.
16 PacueT maccel 1 00beMa bubmorera [JOK
https://m.edsoo.ru/ff0a0fee
TeJIa IO e€ro IIOTHOCTH
Jlaboparopnast pabota
17 «Omnpenenenue MIOTHOCTH
TBEPAOTO TEIa»
18 Pemenue 3aa4 1o Teme bu6nuorexa LIOK
"[InoTHOCTH BemiecTBa" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3auMoieiicTBus ten. Crna
ynpyroctu. 3akoH ['yka
JlaGopaTopHnas pabora
«3yueHne 3aBUCUMOCTH
20 pacTsbkeHus (aedopmariiumn)

IIPY’KHAHBI OT
IIPUJIOKEHHON CUIIBI»



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

SIBnenme tarorenus. Cuna

21
TSKECTH
CBsi3b MEXIY CUIION

29 TSDKECTH M MacCo Tena. bubnuorexa [IOK
Bec Tena. Pemenue 3amau https://m.edsoo.ru/ff0al778
o teme "Cuiia Tsbxectu"

Cuna TsKecTH Ha 170.4
23 MJIaHeTax qbnaneii};e bubamorexa LOK
' https://m.edsoo.ru/ff0a1502
XapaKTePUCTHUKU TIIAHET

24 N3mepenue cui. bu6nmoreka [IOK
Junamomerp https://m.edsoo.ru/ff0al8cc

bu6nuoreka [IOK

25 Bec tena. HeBecomocTh

https://m.edsoo.ru/ff0al778
CnoxeHnue 1ByX cui,

26 HaIIpaBJICHHBIX 10 OJJHON bubnnoreka [IOK
IIPSIMOM. https.//m.edsoo.ru/ff0ala70
PaBHOpelicTBYIOIIAsA CHIT

97 Penrenue 3agad mo reme
"PaBHoneiicTByromast cui"

TpeHne CKOIbXKEHUS U
28 TpeHue nokosi. Tpenue B bubmmorexa LOK
P P https://m.edsoo.ru/ff0alb9c
MPHUPOJIEC U TEXHUKE
JlaGopaTopnas pabora
«3yyeHne 3aBUCUMOCTH
29 CHJIBI TPEHHS CKOJTBKCHHS bubnmoreka [IOK

OT CUJIBI 1aBJICHUA U
Xapakrepa
CONPUKACAIOLIUXCS

https://m.edsoo.ru/ff0alcc8



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

IOBEPXHOCTEMN

30

Pemntenue 3agaq Ha
oTpeseNieHue
PaBHOJEHCTBYIOLIEH CUIIbI

31

Pemenwue 3aiay no Temam:
«Bec Temay, «I'padudeckoe
1300pakeHNe CU,
«Cunbi»,
«PaBHOJIEUCTBYIOIIAS CHIDY

bu6mmorexa [IOK
https://m.edsoo.ru/ff0alde0

32

Konrponsnas pabora o
TeMaM: «MexaHn4ecKoe
IBUXKeHHe», «Macca,
IUIOTHOCTBY, «Bec Tenay,
«I"paduueckoe
n300pakeHue CUID»,
«Cunb»

33

JlaBnenue. CiocoObI
YMEHBIIIEHUS U
YBEIUYCHUS TaBICHHUS

bubmuorexa [IOK
https://m.edsoo.ru/ff0a20a6

34

JlaBneHue rasa.
3aBUCHMOCTh JIABJICHUS
rasa ot oonéma,
TEeMIIEPaTyphl

bu6nuorexa LIOK
https://m.edsoo.ru/ff0a2376

35

[Tepenaua naBnenus
TBEPABIMU TEJIAMU,
JKHIKOCTSIMM U ra3aMH.
3axoH I[lackamns

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a25b0

36

IlaBJ'IeHI/IC B XXUJKOCTH U

bu6nmmoreka [IOK



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0

ra3c, BbI3BAaHHOC
JIEUCTBUEM CHUJIBI TSXKECTH

https://m.edsoo.ru/ff0a2718

Pemenue 3amau no reme

37 «/laBieHue B )XMIKOCTU U bubmorera [JOK
a https://m.edsoo.ru/ff0a2826
raze. 3akoH Ilackans
but6mmoreka [IOK
38 Coobmarommuecs cocy et https://m.edsoo.ru/ff0a2970
39 I'uapaBnuyeckuii mpecc bubmmorexa [JOK
AP p https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopuineBoi
JKAJIKOCTHBII HacOC
AtMmocdepa 3emin.
[TpuuuHBI CyIIeCTBOBAHUS
BO3 HOU 000JIOUKH
41 SeMIJLI}II/IHl?)aBI/ICHMOCTL bubmorexa [OK
’ https://m.edsoo.ru/ff0a2b5a
aTMOC(EpPHOTO TaBJICHUS
OT BBICOTHI HaJ] YPOBHEM
Mopst
42 Bec Bo3ayxa. bubnnoreka [IOK
ATMocdepHOe naBieHue https://m.edsoo.ru/ff0a2b5a
Nsmepenune atmMochepHOro
43 aBneI;{I/Iﬁ OneIT ber Bubmiorexa ITOK
A ' https://m.edsoo.ru/ff0a2da8
Toppuyemnnu
3aBUCUMOCTD
44 aTMoc(hepHOTro JaBICHHUS bubnmoreka [JOK
OT BBICOTHI HaJ YPOBHEM https://m.edsoo.ru/ff0a2fc4
MopsT
45 Bapomerp-anepons. bubmuotexa [IOK



https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4

ATMocdepHoe TaBiieHue Ha
Pa3IUYHBIX BBICOTaX

https://m.edsoo.ru/ff0a2fc4

46

Pemenue 3amay mo Teme
"AtMmocdepHoe naBicHue"

47

JlelicTBHE XUIKOCTHU U Ta3a
Ha MOTPYKEHHOE B HUX
TeJo. ApXHUMEI0Ba CHIIa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3276

48

JlabopaTtopHnast pabota
«Omnpenenenue
BBITAJIKUBAIOIICH CUIIBI,
JIEVCTBYIOLLEH HA TEJIIO,
MOTPYKEHHOE B )KUIKOCThY

bubmuorexa [IOK
https://m.edsoo.ru/ff0a33fc

49

JlabopaTtopHnast paboTa 1mo
teme «MccaenoBanue
3aBHCHMOCTH Beca Tejia B
BOJIE OT 00BEMa
MOTPYXEHHOU B )KHUJIKOCTh
YacTH TeJa»

bubmuorexa [IOK
https://m.edsoo.ru/ff0a3514

50

IImaBanue ten

bubmuorexa [IOK
https://m.edsoo.ru/ff0a3a96

51

JlaGopaTopHnast pabota
"KonctpyupoBanue
apeoMeTpa Win
KOHCTPYMPOBAHUE JIOJKU U
omnpeaeseHue eé
rpy30MoAbEMHOCTH"

52

Pemenue 3amad mo TemMam:
«IInaBanue CYyIOB.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654



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

BO3ILYXOHJ'IaBaHI/IC>),
«Z[aBJ'IeHI/IC TBCPABIX TCJI,
}I(I/I,Z[KOCTeﬁ Hn ra3oB»

53

Mexanuueckas paboTa

bubmuorexa [IOK
https://m.edsoo.ru/ff0a3f82

54

Mormnocts. Enuaunel
MOIITHOCTHU

bubmuorexa [IOK
https://m.edsoo.ru/ff0a3f82

55

Ypok-uccienoBaHue
"PacuéT MOITHOCTH,
pa3BUBAaEMOM IIPHU MOIBEME
o JecTHuIe"

56

[IpocTeie MEXaHU3MBL.
Prruar. PaBHOBEcHe cuil Ha
phlyare

57

KonTponbhas pabora no
TeMe «/laBieHne TBepIbIX
TeJI, )KUJKOCTEHN U Tra3oBy /
Bcepocculickas
npoBepouHas pabora

58

PezepaHslii ypok. Pabora ¢
TEKCTaMH IO TEME
«JlaBneHue TBEPBIX TEI,
JKUIKOCTEHN U ra3oBy /
Bcepocculickas
poBepoyHas pabora

Bbubnuorexa [IOK
https://m.edsoo.ru/ffO0a4ffe

59

Prryaru B TexHuKe, OBITY H
npupoze. JlaboparopHas
pabora «MccnenoBanue

0.5

bu6nuorexa LIOK
https://m.edsoo.ru/ff0a478e



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e

yCJ'IOBI/Iﬁ paBHOBECHUSA
pbraara»

60

Pemenue 3amay mo Teme
«YcnoBus paBHOBECHS
phIyara»

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a48a6

61

Koaddumnment nonesnoro
IeHCTBHAA MEXaHU3Ma.
Jlaboparopnas pabota
«M3mepenue KI1/]
HAKJIOHHOM TJIOCKOCTH»

0.5

62

Pemrenue 3agau mo reme
"Pabota, momHOCTH, KITJ["

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

63

MexaHudeckasi SHeprusl.
Kunetnueckas u
MOTEHITMATbHAS YHEPTUS

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHHUs
MEXaHNYECKON IHEPrun

bu6nuorexa [IOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEPUMEHT 110
TeMe "DKCIEepUMEHTAIbHOE
onpeeaeHue U3MEHEHUS
KUHETHYSCKOHN 1
MOTEHINATBHON YHEPTUU
MIPU CKaThIBAHUU TeJja 1o
HAKJIOHHOH IIJTOCKOCTH"

66

Konrpomnsnas pabora o
Teme «PaboTa U MOIIHOCTb.
OHeprus»

67

PezepaHblii ypok. Pabora ¢

bu6nuoreka [IOK



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

TEKCTAMH II0 TEME
"MexaHu4yecKoe
nBmxenue"

https://m.edsoo.ru/ff0a4ee6

PesepBHylit ypok. Pabora ¢

68 TexkcTamu 1o teme "Pabora. 1
MomnocTh. DHeprus"”
OBIIEE KOJIMYECTBO
68 12

YACOB 110 ITPOTPAMME



https://m.edsoo.ru/ff0a4ee6

8 KIIACC

KosmnuectBo yacos JIEKTPOHHBIE
Ne Hara nudposbie
Tema ypoxka KonTpoabHble IIpakTH4eckue
n/n Bcero U3YyYeHUs o0pa3oBaTe/ibHbIE
padoThbI padoTbI
pecypcsl
OCHOBHBIE MOJOXKEHUS
MOJIEKYJISIPHO-
1 KHHeTIqufKOﬁ TEOpUU U 1 Brbmrorexa LIOK
P https://m.edsoo.ru/ff0a5256
UX OIBITHBIE
MOJITBEPKICHUS
5 Macca u pa3mep aTOMOB U 1
MOJIEKYIT
Mognenu TBEpIOTO,
3 KHJIKOTO U Tra3000pa3HOro 1 bubamorexa [IOK
N p https://m.edsoo.ru/ff0a540e
COCTOSIHUI BEILIECTBA
OOBsicHeHHE CBOMCTB
TBEPAOrO, KUIKOIO U
4 ra3o00pa3HOro COCTOSHUI L
BEIIECTBA HA OCHOBE
ITOJIOKEHUHN MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUHU
5 Kpucramnmueckue n 1 bu6nmorexa LIOK
amop(HbIe Tena https://m.edsoo.ru/ff0a5800
CmauuBanue u
6 KaIWUIIPHOCTD. 1 bubnnoreka [IOK
[ToBepxHOCTHOE https://m.edsoo.ru/ff0a5530

HaTAXKCHHUEC



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

TemnoBoe pacmMpeHue u

bu6mmoreka [IOK

CMEIMBAHUU XOJIOJHOU U
ropsiueit Boas"

7
c)KaTHe https://m.edsoo.ru/ff0a5a26
Temneparypa. Cs3b
3 TEMIIEpaTyphl CO
CKOPOCTBIO TETUIOBOTO
JIBMOKEHUS YaCTHI]
BryTpensss sHeprus.
9 CHZZI())&JI I/ISMGHSHI/ISI bubmorera [IOK
N https://m.edsoo.ru/ff0a5¢c60
BHYTpPEHHEH YHEPrUH
bu6nuorexa LIOK
10 B
ART TelTonepenatn https://m.edso0o.ru/ff0a6412
VYpox-KoH(pepeHus
"IIpakTHueckoe
11 HCII0JIb30BAHUE TEIJIOBBIX bubnmoreka [JOK
CBOICTB BEIECTB U https://m.edsoo.ru/ff0a65c0
MaTepHuasoB B IEJISIX
sHeprocOepekeHus"
12 KonuuecTBo TEIJIOTHI. bu6mmoreka [IOK
VY aenpHas TEII0€MKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHUE TEIII0BOTO
13 6anaHca. TemiooOMeH H bubmorera [JOK
’ https://m.edsoo.ru/ff0a7088
TEIJTIOBOE paBHOBECHE
JlaGopaTopHas pabora
"HccnenoBaHue ABJICHUA
bu6mmoreka [IOK
14 TEII000MeHa MpHu

https://m.edsoo.ru/ff0a6a98

15

Pacuet xonmuecTBa



https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98

TCIIJIOTHI, HCOGXOI[I/IMOFO
AJIsT Harpe€BaHus TCJia U
BBIACIACMOI'O UM IIpH
OXJIAXKJICHHUH

JlaGopaTtopHnast pabota

16 "OmnpeneiieHue yaeabHON bubmmorexa [OK
pedt i " https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEILECTBA
DHeprus TOIINBA.
17 VaennHas TeIioTa bubmorexa [OK
A https://m.edsoo.ru/ff0a7b5a
CTOpaHus
IInaBnenue u
OTBEpJICBaHUE
18 KPUCTAIINYECKUX TEI bubmmorexa [JOK
p ' https://m.edsoo.ru/ff0a71d2
VY eapHas TeIioTa
IUIABJICHUS
JlaGoparopnas padora
19 "On Ie) eJ'IiHI/Ie . eJILHOI bubmorexa [OK
pet A " https://m.edsoo.ru/ff0a72fe
TEIUIOTHI IIJIaBJICHUS JIba
20 [Tapoo6pazoBanue u bubnuoreka [IOK
KoHaeHcauus. Mcnapenue https://m.edsoo.ru/ff0a740c
Kuneunune. YoenbHas
TeIJI0Ta MapooOpa3oBaHM
21 ¥ KOHJICHCAITUH. bu6nuoreka [IOK
3aBUCHUMOCTE https://m.edsoo.ru/ff0a786¢c
TEMIIEPATypPhl KUTICHUS OT
aTMOC(HEpHOTO TaBICHUS
29 BnaxnocTs Bo3ayXa. bubnmoreka [JOK

JlaGopaTtopHnas pabota

https://m.edsoo.ru/ff0a7628



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

"Onpenenenue
OTHOCHUTEJIBHOMU
BJI&JKHOCTH Bo311yxa"

23

Pemenue 3agau Ha
OTIpe/ieNIeHUE BIaKHOCTU
BO31yXa

24

[Tpunuumne! padoTel
TEIUIOBBIX JIBUTATEIICH.
[TapoBas TypOuHa.
JlBuratens BHyTpEHHETO
CropaHus

25

KII/] TermoBoro
naBurarteist. TeIioBLIe
JIBUTATEIIU U 3aIluTa
OKpY>Karolle cpebl

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUS U
MIpeBpaIleHNs SHEPTUH B
TETUIOBBIX ITpOIeccax

27

ITogroroBka x
KOHTPOJILHOH paboTe 1o

TeMme "TerIoBbIe IBICHUS.

N3meHnenue arperaTHbIx
COCTOSIHUM BemecTna'

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

28

Konrpomnsnas pabora o

TeMe "TerIoBbIE IBICHUS.

N3menenune arperaTHbIX
COCTOSIHMM BenecTna'"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpusanus tei. [[sa



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

poaa 3JICKTPHUICCKUX
3apss 0B

30

Ypok-uccienoBanue
"DnexTpu3anus Tei
WHIYKIMEN U TIpU
COTMPUKOCHOBEHHUH"

31

BzanmopeticTBue
3apsKEHHBIX TeJl. 3aKOH
Kynona

bubnuorexa [IOK
https://m.edsoo.ru/ff0a87e4

32

DNEKTPUUECKOE MOJIE.
HarmpsxeHHocTs
ANEKTPUYECKOTO MOJIS.
[TpuHIMI cynepno3unun
BJIEKTPUYECKUX TMOJIEH

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenn anexrpuyecknux
3apsAA0B. DJIeMEHTapHbIN
3apsn. CtpoeHue atoma

34

[IpoBOgHUKYM U
JIABJIEKTPUKH. 3aKOH
COXpaHEHHUS
ANEKTPUYECKOTO 3apsaa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8ef6

35

Pemnrenue 3agay Ha
MPUMEHEHHUE CBOMCTB
BJIEKTPUYECKUX 3apsii0B

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a90cc

36

DIEeKTPUUYECKHI TOK,
YCIIOBUS €TO
CYILIECTBOBAHHS.
Hctounuku

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a95a4



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4

QJICKTPHUYICCKOI'0 TOKa

37

JlercTBHS 3IIEKTPUYECKOTO
TOKa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a96b2

38

Ypok-uccienoBaHue
"JleicTBUE
ANEKTPUYECKOTO MO Ha
MIPOBOJIHUKH U
JUAIJIEKTPUKH"

39

DNEeKTPUYECKHUM TOK B
MeTayiax, KUIKOCTAX U
razax

bubmuorexa [IOK
https://m.edsoo.ru/ff0a9838

40

DnexTpuueckas Lemb U e€
COCTaBHbIE YaCTH

41

Cuna toka. JlabopaTopHas
pabota "H3mepenue u
PETYIIMPOBAHHE CHITBI
ToKa"

0.5

bubmuorexa [IOK
https://m.edsoo.ru/ff0a8bd6

42

DNeKTpUYECKOe
HanpsbkeHue. BonstmeTp.
JlaGopaTopHnast pabora
"Usmepenue u
peryianpoBaHue
HanpspkeHus "

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a9el14

43

ComnpoTuBiieHre
IIPOBOJIHUKA. Y IEJILHOE
COIIPOTUBJICHUC BCIICCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa738

44

JlaGopaTopHnas pabora
"3aBUCUMOCTD

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

AJIEKTPHUUYECKOTO
CONPOTHUBIICHHS
HPOBO/IHUKA OT €ro JUINHBI,
IUTOIIA ! TTOTIEPEYHOTO
cedeHus u matepuana"

45

3aBUCHUMOCTH CHIIBI TOKA OT
HanpspkeHus. 3akoH Oma
JUIS ydacTKa LEenH

bubmuorexa [IOK
https://m.edsoo.ru/ff0aa44a

46

JlaGopaTopHnas pabora
"HUccnenoBanue
3aBHCUMOCTH CHJIBI TOKA,
WIYIIETO Yepe3 pe3nucTop,
OT CONIPOTHBIICHUS
PE3UCTOPA U HAMIPSKEHUS
Ha pe3ucrope”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa04e

47

ITocnepoBaTenbLHOE U
napaiji€aIbHOC COCAUHCHUA
IMPOBOAHUKOB

48

JlabopaTtopHnast pabota
"IIpoBepka mpasuiia
CJI0KEHUs HAIIPS)KEHUH
IIPY [10CJIEOBATEIEHOM
COEJIMHEHUU JIBYX
pe3uctopon”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aaa58

49

JlaGopaTopHnas pabota
"[TpoBepka mpaBuma AJis
CHUJIBI TOKA TIPH
napauieIbHOM
COCJIMHEHUH PE3UCTOPOB"

bubmuorexa [IOK
https://m.edsoo.ru/ffO0aadle



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3amau Ha

50 IIpUMEHEHHE 3aKkoHa OMa bubnnoreka [IOK
JUISL Pa3JIMYHOTO https://m.edsoo.ru/ff0aaf8a
COCIIMHEHUS TIPOBOIHUKOB
Paborta 1 MOIITHOCTE
51 3JIEKTPUUECKOT'0 TOKa bubmorexa HOK
p ' https://m.edsoo.ru/ff0ab124
3akon J[xoyns-Jlenna
Jlaboparopnas pabota
59 "Onpenenenue paboThl U bub6nmoreka [IOK
MOIITHOCTH https://m.edsoo.ru/ff0ab3e0
AJIEKTPUYECKOIo ToKa"
DIEeKTPUYECKHE IIETTH |
oTpeouTenn
53 DJIEKTPHUYECKOI YHEPT UM B bubmorexa HOK
p p https://m.edsoo.ru/ff0ab660
osrTy. KopoTkoe
3aMbIKaHUE
54 ITocTossHHBIE MATHUTEI, HX
B3aUMOJEHCTBHE
Ypok-uccuenoBaHue
55 "N3y4enue nonen bubmmorera LOK
v " https://m.edsoo.ru/ff0ac3d0
IMOCTOSIHHBIX MarHUTOB
MarnauTHOE ToJe.
MarsutHoe 1oyie 3eMIIH U bu6nuoreka [IOK
56
€ro0 3Ha4YeHUE JUISI KU3HU https://m.edsoo.ru/ff0acOba
Ha 3eMiie
ITonroroBka K
N bubmuorexa [IOK
57 KOHTPOJIbHOI paboTe 1o

Teme "DIEKTPUUECKUe

https://m.edsoo.ru/ff0abd2c



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c

3apsiibl. 3apsyKEHHBIE Tea
M MX B3aUMOJENCTBUS.
IlocTossHHbBII
ANEKTpUYECKUH TOK"

58

Kontponbnas paboTa mo
TeMe "DIeKTpUYECKUe
3apsiibl. 3apsiyKEHHBIE Tella
U UX B3aHMOJICHCTBHUSI.
[TocTosiHHBIN
ANEKTPUIECKUIN TOK" /
Bcepoccuiickas
poBepoyHas pabora

bubnuorexa [IOK
https://m.edsoo.ru/ff0abea8

59

PezepeHsriii ypok. Pabora ¢
TEKCTaMH IO TEME
"[TocTostHHBII
ANEKTPUIECKUI TOK" /
Bcepoccuiickas
npoBepouHas pabora

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

60

OmnsIT Opcrena.
MarauTHoe€ II0JIe
AJIEKTPUUECKOI0 TOKA
MarauTHo€ noJie KaTyIlK{
C TOKOM

bu6nuoreka LIOK
https://m.edsoo.ru/ff0acld?2

61

[Ipumenenue
AIIEKTPOMArHUTOB B
TexHuke. JlabopaTopHas
pabota "U3yuenue
NEHCTBUS MAarHUTHOTO
MOJISl Ha TIPOBOJTHHK C

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

TOKOM"

62

DNeKTpOABUTATEIb
IMOCTOSTHHOTO TOKa.
Hcnonp3oBanue
AJIEKTPOJBUTATENCH B

TCXHUYCCKUX YCTpOﬁCTBaX

U Ha TPaHCHOPTE.
JlaGopaTopHnas pabora
"KonctpyupoBanue u
n3ydeHue padboThl
3JeKTpoABUTaTess"

bubmuorexa [IOK
https://m.edsoo.ru/ff0ac86¢c

63

Omnpitel @apazes. 3aKoH
3JIEKTPOMArHUTHON
unaykuuu. [Ipasumno
Jlenma

64

DJeKTporeHeparop.
CriocoOslI nostydeHus

AIEKTPUYECKON SHEPTUN.

DNEeKTPOCTaHIMU Ha
BO300HOBIIIEMBIX
HCTOYHUKAX SHEPTUH

65

ITogroroBka x
KOHTPOJILHOH paboTe 1o
Teme "DNEKTPUUECKUE U
MarHuTHbBIE ABJIeHUS"

66

KonTponbHas pabora no
TeMe "DIIEKTPUUECKUE U
MarHuTHbIE sIBJIeHUsA"

bubmuorexa [IOK
https://m.edsoo.ru/ff0acb14



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

PezepaHblii ypok. Pabora ¢

67 TEKCTAMH I10 TEME 1 Bubmorexa ITOK
" " https://m.edsoo.ru/ff0acc5e
TenioBble SIBJICHUS
PesepBHylit ypok. Pabora ¢
68 TEKCTAMH 110 TEME 1
"MaruuTtHble gBieHud"
OBLIEE KOJIMYECTBO
68 14.5

YACOB 110 ITPOTPAMME



https://m.edsoo.ru/ff0acc5e

9 KJIACC

KonuuecrBo yacoB DJIeKTPOHHbIE
Ne Hara nugposble
Tema ypoka KonTpoabHbie IIpakTHyeckue
n/n Bcero U3YyYeHHs o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchl

1 MexaHn4eckoe JIBUKEHUE. 1
MarepuanbHast TOUKa
Cucrema orcuera.

2 OTHOCHUTEILHOCTD 1 bubnnorexa [JOK

https://m.edsoo.ru/ff0ad474

MEXaHUYECKOTr0 IBUKEHUS
PaBHOMEpHOE bubnnorexa [IOK

3 . 1
MPSIMOJIMHEWHOE TBUKCHUE https://m.edsoo.ru/ff0ad19a
HepaBromepnoe

4 MPSAMOJIMHENHOE JBH)KCHUE. 1
CpenHsis 1 MTHOBEHHAS
CKOPOCTb
[IpssmonuneitHOE

5 ABHOYCKOPEHHOE 1 bubmmorexa [IOK
P yexop https://m.edsoo.ru/ff0ad8d4
NBUKEHUE. Y CKOpEHUE
CkopocCTh IPSIMOJIMHEMHOTO

6 PaBHOYCKOPEHHOIO 1
nekenus. ['paduk
CKOPOCTH
JlabopaTtopHnast pabota

7 "OnpeneneHue yCKOpeHus 1 1 bubnuorexa [IOK

Teja IpU paBHOYCKOPEHHOM
JBMKEHUM IO HAKJIOHHOM

https://m.edsoo.ru/ff0adb18



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

mwIockoctu"

CBoOOHOE MMafeHUE TEI.

8
Onpitel ["anunes
PaBHOMEpHOE ABUXKEHUE 110
okpyxxHocTH. [lepuoa u
9 aniIOTa o0pa elr{)m{ " bubmmorexa LIOK
. patt ] https://m.edsoo.ru/ff0ae176
JInneliHas u yriooBas
CKOPOCTH
10 entpocTpemMuTenbHOE
YCKOpEHUE
11 Ilepssiit 3akoH HproTOHA. bubnuorexa [IOK
Bexkrtop cumbl https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bu6nunorexa [IOK
PaBHozelicTByrOIas crita https://m.edsoo.ru/ff0ae72a
13 Tperuit 3akon HeroToHa. bubmuoteka [IOK
Cynepnosunus cui https://m.edsoo.ru/ff0ae982
Pemenne 3anau Ha
14 MPUMEHEHNE 3aKOHOB bubmmorexa LIOK
p https://m.edsoo.ru/ffOaeb6c
Hprorona
15 Cuna ynpyroctu. 3aKoH bubnmnoreka [JOK
I'yka https://m.edsoo.ru/ff0aeca?
16 Pemnrenue 3agad mo reMme
«Cuna ynpyroctu»
JlabopaTtopHnast pabota
17 «OrnpeneneHue KeCTKOCTH bubmorexa LIOK
pel https://m.edsoo.ru/ff0aee28
MIPYKAHBI»
18 Cuna TpeHus bubnuorexa [IOK



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28

https://m.edsoo.ru/ff0af738

Pemenue 3amay mo teme

bu6mmoreka [IOK

19
«Cuna TpeHus» https://m.edsoo.ru/ffOafa26
Jlaboparopnas pabota
20 "Onpenenenue bubnuorexa [JOK
Koa(uimenTa TpeHus https://m.edsoo.ru/ffOaf8be
CKOJIBKEeHUS"
Pemnrenue 3agad mo reme Eub 10K
noImoTeKa
21 " H .
3axonel Hpiotoma Cnna" https://m.edsoo.ru/ff0afb8e
ynpyroct. Cuiia TpeHus
Cuna TSKEeCTH U 3aKOH
29 BCEMHUPHOI'O TATOTCHUS. bubnuorexa [IOK
YckopeHue cBOOOIHOTO https://m.edsoo.ru/ff0af044
MaJeHUs
Ypok-koHpepeHIHs
"JIBUyKEHNE TENT BOKPYT
23 TPaBUTAIMOHHOTO IIEHTPA
(Conneunas cuctema).
lanaxktuku"
Pemenue 3agau no reme
24 "Cuta TSDKeCTH U 3aKOH bubmmorexa [IOK
" https://m.edsoo.ru/ff0af5f8
BCEMUPHOTO TATOTEHUS
[lepBas kocMHuueckast
25 ckopocTh. HeBecomocTts 1 bubmroreia LIOK
P ] https://m.edsoo.ru/ff0af33c
Meperpy3Ku
PaBHOBecue MarepranbHON
n bu6mmoreka LIOK
26 TOYKH. AOCOIIOTHO TBEPAOL

teiio. PaBHOBecue TBEPAOTO

https://m.edsoo.ru/ffOafe36



https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36

TeJa C 3aKPETIEHHOW OChIO
BpaiieHus. MOMEHT CHUIIBIL.
Llentp TsxecTH

PaBHOBeCcHe MaTepraIbHOW
TOYKH. AOCOIIOTHO TBEPOE
teiio. PaBHOBecHe TBEPAOTO

27
TeJa C 3aKPEIIEHHON OChIO
BpauieHusi. MOMEHT CHIIBIL.
Llentp TsxeCTH
Pewenue 3agau o reme
28 "MowmenT cuibl. Len brGmmoreka [IOK
L CHIBL TACHIP https://m.edso0.ru/ff0b02b4
TSIKECTH
[ToaroroBka K KOHTPOJILHOMN
29 paborte 1o Teme bub6nmorexa [IOK
"MexaHH4ecKOoe IBIKEHUE. https://m.edsoo.ru/ff0b0408
Bzaumozeiictsue Ten"
KonTponbhas pabota mo
30 TeMe "MexaHn4uecKoe bubmnorexa IHIOK
nBIkeHue. BzanmonelicTeue https://m.edsoo.ru/ffOb06ec
Ten"
Nmmynsce Tena. UMiynse
31 CUJIBL. 3aKOH COXpaHEeHUs bubmuoteka [IOK
UMITyJIbCa. YIIpyroe u https://m.edsoo.ru/ffOb07fa
HEYIPYroe B3auMOJACHCTBUE
Pemenue 3agay 1o teme
32 "3aKOH COXpaHEHUS brbmrorexa LIOK
| p https://m.edsoo.ru/ff0b096¢c
HUMITYJIbCA
33 Ypok-koHpepeHuus



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

"PeakTHBHOE IBI)KEHUE B
MpUPOJE U TEXHUKE"

34 Mexanunueckas paboTa u bubnnorexa [IOK
MOIIHOCTD https://m.edsoo.ru/ffOb0a84
35 PaboTa cuiibl TSKECTH, CHITBI bu6mmoreka LIOK
YIPYTOCTH U CHITBI TPEHUS https://m.edsoo.ru/ffOb0db8
JlaGopaTtopHnast pabota
«OrnpeneneHue paboThl CUIIBI
36 TPEHWUSI P PABHOMEPHOM
JIBIDKCHHMH TeJIa 110
TOPU30HTAIILHOU
MTOBEPXHOCTH
37 CBs13b HEpPTUU U pabOTHI.
[ToTenmanpHas SHEPTH
Kunerndeckas sHeprus.
38 TeopeMa 0 KHHETHYECKOM brbmmorexa LIOK
p https://m.edso0.ru/ff0b0c32
SHEPTUU
39 3aKOH COXpaHEHUs SHEPTrUn
B MEXaHHKE
Jlaboparopnast pabota
40 «3 EeHI/IIZ: 3aK(I:Ha bubmorexa LIOK
4 https://m.edsoo.ru/ffOb12fe
COXpaHEHHUS YHEPT U
41 KonebaTenpHOE QBMKEHUE U but6mmoreka [IOK
€ro XapaKTepUCTUKHU https://m.edsoo.ru/ffOb1858
3aryxaroiue KoneOaHusl.
YXAIOMm butmmoreka [IOK
42 BreinyxieHnbie KojaeOaHusl.

Pe3onanc

https://m.edsoo.ru/ff0b20f0

43

MaremMaTnyeckuii u



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

NPY>KUHHBIH MasiTHUKU

44

Ypok-uccienoBaHue
«3aBUCHUMOCTb IIEpUOAA
Kose0aHu OT KECTKOCTU
MPYXHUHBI U MACCHI TPy3a»

bubmmoreka LIOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpaiienue sHepruu npu
MEXaHMYECKNX KOJIEOaHUIX

46

JlabopaTtopHnast pabota
«Omnpenenenne 4acToThl U
nepuoja Koiebanuii
MPYXUHHOTO MasTHUKA»

but6mmoreka [IOK
https://m.edsoo.ru/ffOblaec

47

JlaGopaTopHas pabora
«[TpoBepka HE3aBUCHMOCTH
nepuozaa KoueOaHui rpysa,
MOJIBEIICHHOTO K HUTH, OT
Macchbl Tpy3a»

butmmoreka [JOK
https://m.edsoo.ru/ff0b197a

48

MexaHNYeCKHEe BOJIHEL.
CpolicTBa MEXaHHUYECKHUX
BOJIH. [IponosibHBIE U
MOINEPEYHBIE BOJTHBI

but6mmoreka [IOK
https://m.edsoo.ru/ffOb21fe

49

Ypok-koHpepeHIus
"MexaHH4eCcKHe BOJIHEI B
TBEPAOM TeEIIE.
CelicMuuecKkue BOJIHBI"

50

3Byk. Pacnipoctpanenue u
OTpa’keHHUE 3ByKa

o1

Ypok-uccienoBaHue
"HaOnroieHue 3aBUCUMOCTH



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

BBICOTBI 3ByKa OT YaCTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA
TOHA. AKYCTHYECKHI
pe30oHaHC

53

Ypok-koHpepeHIHs
"VapTpa3Byk u HHPPA3BYK B
MIPUPOJIE U TEXHUKE"

butmmoreka [JOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka K KOHTPOJIBHOMN
pabote 1o Teme "3aKOHbI
coxpaHeHusa. MexaHnueckue
Kose0aHus U BOJTHBI"

but6mmoreka [IOK
https://m.edsoo.ru/ff0b25f0

55

KonTponbhas pabora no
Teme "3aKOHbI COXpPaHCHHS.
Mexanuueckue KoneGaHust u
BOJIHBI"

56

DJIEKTPOMArHuTHOE MOJIE.
BHGKTPOMaFHI/ITHI)Ie BOJIHBI

bubnunorexa LIOK
https://m.edsoo.ru/ffOb2abe

57

CaoiicTBa
ANIEKTPOMATHUTHBIX BOJTH

58

VYpoxk-koupepenuus "lkana
ANEKTPOMATHUTHBIX BOJH.
Hcnonp3oBanue
AJICKTPOMATrHUTHBIX BOJIH
JUISL COTOBOM CBSI3U"

bubnunorexa LIOK
https://m.edsoo.ru/ffOb2fe6

59

Ypok-uccienoBaHue
"N3yueHue CBOWCTB
3J€KTPOMArHUTHBIX BOJIH C
ITOMOIIBI0 MOOUILHOTO

butmmoreka [IOK
https://m.edsoo.ru/ffOb2c6c



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

Tenedona”

60

Pemenue 3amay Ha
OINpeIeJICHUE YaCTOThI U
JUTAHBI AJIEKTPOMArHUTHOM
BOJIHEI

61

DJIEKTpOMarHuTHas Mpupoia
cBeta. CKOpOCTH CBETA.
BomnaoBbIe CBOMCTBaA CBETa

butmmoreka [IOK
https://m.edsoo.ru/ff0b31d0

62

HUctounukm cBera.
IIpsamonuneitHOE
pacrpoCcTpaHEeHHE CBETA.
3atmenust ConHia u JIyHbl

but6mmoreka [IOK
https://m.edsoo.ru/ff0b3658

63

3aK0OH OTpaXKEHUS CBETA.
3epkaiia. Pemenue 3aga4 Ha
MIPUMEHEHUE 3aKOHA
OTpaXXEHUs CBETA

bu6nunorexa LIOK
https://m.edsoo.ru/ffOb38c4

64

[Ipenomnenue cBera. 3aKoH
MIPEIOMIICHUS CBETa

bu6nmorexa LIOK
https://m.edsoo.ru/ffOb3aea

65

[TonHoe BHyTpeHHEE
OTpa)KEHUE CBETA.
Hcnonp3oBaHue MOIHOTO
BHYTPEHHET0 OTPaXKCHUS B
ONTHYECKUX CBETOBOJIAX

bu6nunorexa LIOK
https://m.edsoo.ru/ff0b3c5c¢c

66

JlaGopaTtopHnast pabota
"UccnenoBanue
3aBHCHMOCTH yTJia
MIPEIOMIICHHUSI CBETOBOTO
Jy4a OT yrJia maJicHus Ha



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

rpaHuLe "BO31yX-CTEKIIO

VYpox-koH(pepeHus
"Hcnosp30BaHue ITOJTHOTO

67 BHYTPEHHETO OTPaKCHHUS:
CBETOBO/IBI,
ONTHKOBOJIOKOHHAS CBSI3b"

68 JIna3pl. OnTryeckas cuira bubnuorexa [IOK
JIMH3BI https://m.edsoo.ru/ffOb3f2c

69 IToctpoenune nzodpaxeHuii B bubmmorexa [IOK
JIMH3aX https://m.edsoo.ru/ffOb444a
JlabopaTtopHnast pabota

20 "Onpenenenue HOKyCHOTO bubnnoreka [IOK
pacCTOSIHUA U ONITUYECKOM https://m.edsoo.ru/ff0b4206
CHJIBI COOMpArOIICH JIMH3BI"
Ypoxk-koHpepeHus

71 "gnTqucg)H: nHIIlBOBLIe brbmmorexa LIOK

| https://m.edsoo.ru/ffOcOa7e

puOOpbI

79 I'na3 xak onTudeckas bubnunorexa LIOK
cucrtema. 3peHue https://m.edsoo.ru/ff0b4684
VYpok-koHpepeHIus

73 "Jleextol 3penus. Kax
COXpaHUTH 3peHue"
Pasnoxxenue 6enoro cBeTa B

74 cnektp. OneiTel HproTOHA. bubnuorexa [IOK
CroxeHne CeKTpaIbHbIX https://m.edsoo.ru/ff0c0f4c
uBeToB. Jlucnepcus cBera

75 JlabopaTtopHnast pabota bubnmnoreka [JOK

"OnBITHI IO PA3JI0KEHUIO

https://m.edsoo.ru/ff0c0e2a



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
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6eoro cBeTa B CEKTP U
BOCIIPUSITHIO I[BETA
IpeAMETOB IPH UX
HaOJIOCHNY Yepes
1[BETOBBIE (PUILTPHI"

YPOK-IpaKTUKYM
"BoIHOBBIE CBOIICTBA CBETA:

76
qucnepcus, HTephepeHITHs
u qudpakams"”
77 Omnsitel Pe3epdopaa u bubnuorexa [IOK
IUTAaHETApHAs MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens
atoma bopa
Hcnyckanue u norjaouieHue
79 cBeTa atroMoM. KBaHTBI Bubmmorexa LIOK
. ' ' https://m.edsoo.ru/ffOc144c
JIunelyaTele CIIEKTPHI
YpoK-TipakTUKyM
80 "I§a6m(§) eHue }(])HGKT OB brbamorexa HOK
A | P https://m.eds00.ru/ff0c1550
UCITyCKaHUS
81 PannoakTMBHOCTH U €€ BUBI bubmmorexa [IOK
A A https://m.edso0.ru/ff0c1672
82 Crtpoenue aTOMHOTrO sizipa. bubnuorexa [JOK
Hyxionnas monens https://m.edsoo.ru/ff0cl18ac
83 PannoaxkTuBHBIC but6mmoreka [IOK
npeBpanieHus. M3oronsl https://m.edsoo.ru/ffOclald
Pemenue 3amay no teme:
" bubnuorexa [JOK
84 PanunoaktuBHBIE

npeBpaieHus"

https://m.edsoo.ru/ffOclb4a



https://m.edsoo.ru/ff0c12a8
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85

[lepuon momypacnana

86

VYpox-koH(pepeHus
"PannoakTUBHBIC U3ITYyYEHUS
B IIPUPO/JIE, MEIUITUHE,
TeXHUKE"

bubmmoreka LIOK
https://m.edsoo.ru/ff0c2126

87

S nepHble peakiu. 3aKOHBI
COXpaHEHUS 3apsI0BOTO U
MaccOBOTO YHUCEI

butmmoreka [IOK
https://m.edsoo.ru/ff0clc58

88

DHeprus CBI31 aTOMHBIX
sep. CBsi3b Macchl U
SHEPTUU

bubmmnorexa IHOK
https://m.edsoo.ru/ffOcld7a

89

Pemenue 3amau nmo teme
"Anepubie peakuuun"

90

Peakmuu cuHTE3a U JEIIEHAS
sep. IcToOYHuKH SHEpruu
CoiHIta 1 3BE311

bubmuorexa [IOK
https://m.edsoo.ru/ff0c1e88

91

VYpok-koHpepeHus

"SI nepHas S3HEpreTukKa.
JeiicTBUS pauO0aKTUBHBIX
U3JIy4YEHUH Ha KUBBIC
OpraHu3MbI"

92

[ToaroroBka K KOHTPOJIBHOM
pabore 1Mo Teme
"DJIeKTPOMarHuTHOE MOJIE.
DNEeKTPOMarHUTHBIE BOJTHBI.
KBanToBEIE siB1eHUSA"

bubmmoreka [IOK
https://m.edsoo.ru/ff0c223e

93

Konrponsnas pabora o
TeMe "DJIEKTPOMAarHUTHOE



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
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nosie. DJIEKTPOMarHuTHbIE
BoJiHbl. KBauTOBEIE ABIEHUSA"

[ToBTOpenue, 0606IICHNE.
JlaGoparopuble pabOTHI MO

bu6mmorexa LIOK

%4 Kypcy "B3aumopeiicteue https://m.edsoo.ru/ff0c245a
Ten"

[ToBTOpenue, o6o0IIEHNE.

95 Pemenue pacueTHbIX U bu6bnuorexa [IOK
Ka4yeCTBEHHBIX 3aJ1a4 110 https://m.edso00.ru/ff0c2572
teme "TeroBble mpouecch”

IToBTOpenue, o6o0IeHNE.
Pemenue pacyeTHBIX U
96 KauyeCTBEHHBIX 3a1a4 110 bubmorexa HOK
https://m.edsoo.ru/ff0c2a22
teme "KII/] TerumoBsIx
nsurarenen"
[ToBTOpenue, o6o0IICHNE.
Pemenne pacueTHBIX U
97 Ka4eCTBEHHBIX 3a7a4 I10 bubmmorexa [OK
https://m.edso0.ru/ff0c2b30
teme "KII]
3JIEKTPOYCTAaHOBOK"
[ToBTOpenwue, o600IIEHNE.
98 JlaboparopHbie pabOTHI 11O bubmorexa LIOK
https://m.edsoo.ru/ff0c2c52
Kypcy "CBeTOoBbIE SIBICHUA"
[ToBTOpenue, obo0IICHNE.

99 Pabota ¢ Tekctamu 1o Teme but6mmoreka [IOK
"3aKOHBI COXpaHEHHUS B https://m.edsoo.ru/ff0c2d6a
MexaHHuke"

100 [ToBTOpeHue, 0600IIEHNE. butmmoreka [IOK



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

PaGota ¢ Tekctamu 1o Teme
"KonebaHus 1 BOJIHBL"

https://m.edsoo.ru/ff0c2e82

101

[ToBTOpenue, 0606IICHNE.
Pabora ¢ TekcTamMu o Teme
"CBeTOBEBIE ABJIEHHA"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3044

102

[ToBTOpenwue, o600IIEHNE.
PaboTta ¢ TexcTaMu o TeMe
"KBanToBas u siepHas
¢uzuka"

OBIIEE KOJIMYECTBO YACOB
I1O0 ITPOI'PAMME

102
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MPOBEPSAEMBIE IIPEJMETHBIE PE3YJbTATBI OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM
HNPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

7 KIIACC

Koa nposepsiemoro
pe3yJibTarTa

IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTAaThl 0CBOEHNSI OCHOBHOM 00pa30BaTeIbHOI POrpaMMbl
OCHOBHOTIO 00111er0 00pa3oBaHusA

1.1

HCII0JIB30BATh U3YYCHHBIC ITOHATUA

1.2

pas3jiniuaTth SABJICHUA I10 OMHNCAHUIO HX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, ACMOHCTPUPYIOIIHX
JaHHOC (1)I/I3I/I‘IGCKOC SABJICHHUC

1.3

pacro3HaBaTh IPOSBICHUE H3YYCHHBIX (U3NYECKHX SBICHUI B OKPYXKAIOIIEM MHpE, B TOM 4YHCIE
¢u3nveckue SBICHUS B MPHUPOJE, MPU 3TOM IMEPEBOAMUTH MPAKTHUECKYIO 33aady B y4eOHYIO, BBIIEIATDH

CYIIECTBEHHBIE CBOMCTBA (IPU3HAKHN) (PU3UICCKUX SIBICHUI

1.4

OTNHUCHIBAaTh M3YYCHHBIC CBOWCTBA TeNl W (DU3UUYECKUE SBICHUS, MCTOIB3YS (HU3UYECKHUE BEIUYUHBI, TPU
ONHUCAHWUU TIPABWJIBHO TPAKTOBATh (PU3MYECKUN CMBICI HCIOJb3yEeMbIX BEIWYWH, WX OOO3HAYCHUS WU
eAUHULIBI (PU3MYECKUX BEJIMYMH, HAXOAUTh (OPMYIIbI, CBSA3BIBAIOLINE JAaHHYIO (PU3NYECKYIO BEIHUUHY C
JIPYTMMH BETMUMHAMU, CTPOUTH IPaQUKU H3YYEHHBIX 3aBUCUMOCTEN (DHU3HUECKHUX BEIUYUH

1.5

XapaKTCpUu3oBaThb CBOMCTBa TCII, (I)I/I3I/I‘leCKI/Ie SABJICHUSA W MPOLECCChI, UCIIOJIb3Yys U3YYCHHBIC 3dKOHBI, ITPU
9TOM 1aBaThb CJIOBECCHYHO (I)OpMy.]'II/IpOBKy 3aKOHa 1 3allMChIBATb €T0O MATCMATHUYCCKOC BBIPAKCHUC

1.6

OOBSICHATh (PU3UYECKHE SIBICHUS, MPOIECCH M CBOWCTBA Tell, B TOM YHCJIE M B KOHTEKCTE CHUTyalUd
IIPAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa: BbUIBISATh [PUUYUHHO-CIEIACTBEHHBIE  CBSI3U, CTPOMTH
oOBsicHeHHe U3 1 — 2 JIOTHYECKUX IMIaroB ¢ Onopoi Ha | — 2 M3y4eHHBIX CBOICTBA (PU3NUECKUX SBICHUH,

(1)I/I3I/I‘-I€CKI/IX 3aKOHa NJIM 3aKOHOMCPHOCTHU

1.7

pemiath pacu€THble 337a4u B 1 — 2 1eicTBUSA, UCIIONIB3YS 3aKOHBI U (POPMYITBI, CBA3BIBAIOIINE (PU3HMUECKHE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBUS 3aJayud 3alMChIBaTh KPAaTKOE YCIOBHE, MOJCTABIATh (PU3NUECKUe




BCINYHHBI B (I)OpMyJ'IBI U TIPpOBOAUTH paC‘léTH, HaxXOoAuThb CIIPABOYHBIC ITAHHBIC, HeO6XOI[I/IMLIe JUJIA
peuicHus 3a/1a4, OICHUBATH PCAJIMCTUIHOCTD HOHy‘IGHHOﬁ (bHSH‘-IGCKOfI BCINYHHBI

1.8

pacro3HaBaTh HPOOJIEMbI, KOTOPhIE MOXHO PELIUTh MPU MOMOIIM (U3UYECKUX METOA0B, B ONMUCAHUU
UCCJIEIOBaHMUs BBIIEIATh IPOBEPSEMOE NPEINOJIOKEHUE (THIOTE3y), pa3iuyaTh U HHTEPIPETUPOBATH
MIOJTyYCHHBIN PE3yJIbTaT, HAXOANUTh OMIMOKH B XOJI€ OIIBITA, JIEIATh BBIBOJBI 11O €r0 pe3yJbTaTaM

1.9

MPOBOAMUTH OIBITHl MO HAOMIOJEHUI0 (QU3NYECKUX SBICHUH WU (QU3MUECKUX CBOMCTB TeI:
dbopMynupoBaTh MPOBEPsiEMble MPEANOI0KEHUS, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000py10BaHus,
3aMMChIBaTh X0/ OMbITA U (POPMYIHPOBATH BHIBOBI

1.10

BBITIOJHATH TPSIMBbIE M3MEPEHHUS C UCTONBb30BAHHEM aHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHus MPHUOOPOB C YIETOM 3aJaHHON aOCOMIOTHON MOTPENTHOCTH U3MEPEHHI

1.11

MIPOBOJIUTH HCCJIEOBAaHUE 3aBHUCUMOCTH OJHOW (PU3MUYECKOW BEIMYUHBI OT JIPYTOMl C MCHOJIH30BAHUEM
NpSAMBIX M3MEPEHHIA, YJ4acTBOBATh B IUIAHWPOBAHUHM yYEOHOTO HCCIICOBAHHS, COOMpPATh YCTAaHOBKY H
BBITIOJIHATh W3MEPEHUs, CIEAys MpPeUIOKEHHOMY IUIaHy, (UKCHPOBATh pPE3yJIbTaThl MOJTYYCHHOU
3aBHCUMOCTH (DM3WYECKUX BEJIMYUH B BHJE MPEUIOKEHHBIX TaONHIl W TrpaduKOB, JeNaTh BHIBOABI IO

pe3yabpTaTaM HCCIeOBAHUS

1.12

IIPOBOAWUTE KOCBCHHBIC H3MEPCHUA (I)I/I3I/I‘IGCKI/IX BCJIIMYUH, CJICOYA HpC,Z[JIO)I(eHHOI;'I HHCTPYKIUU: IIpU
BBITNIOJTHCHHUH I/ISMepeHI/Iﬁ CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY KW BBIYUCIIATH 3HAUCHHC HCKOMOM
BCIINYHHBI

1.13

co0Jro1aTh MpaBuiIa TEXHUKK 0€30MaCHOCTH NP paboTe ¢ 1abopaTopHbIM 000pYIOBAHUEM

1.14

YKa3bIBaTh IMPUHIMIIBI JEHCTBUS NPUOOPOB M TEXHUUYECKUX YCTPOMCTB, XapaKTEpHU30BaTh MPUHIUIIBI
JIEHCTBUS N3YYEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPOMCTB € MOMOIIBIO UX ONUCAHUS, UCTIOIb3Ysl 3HAHUS

0 CBOMCTBaX (PU3NYECKUX SBJICHUIN U HEOOXOIUMBbIE (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTHU

1.15

MPUBOIUTH PUMEPHI (HAXOUTh HHPOPMALIUIO O MIPUMEPax) MPAKTUYECKOT0 UCTIOIb30BaHUS (PU3MUECKHUX
3HAaHUW B TOBCEIHEBHOW JXM3HM MAJisi oOecrieueHUs 0e30macHOCTU Mpu oOpamieHuu ¢ mpubopamu U
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHUS 3[JOPOBBS U COOIIIOJICHUSI HOPM 3KOJIOTHYECKOTO TOBEACHUS B
OKpYXKaroIiei cpene




1.16

OCYHICCTBJIATD OT60p HCTOYHHUKOB I/IHq)OpMaI_[I/II/I B CCTH I/IHTepHeT B COOTBCTCTBHHM C 3aJaHHBIM
IMOUCKOBBIM 3aIllpOCOM, Ha OCHOBC HMCHOIIUXCH 3HAaHUU U HYTGM CpaBHCHHUS PA3JIMYHBIX HMCTOYHUKOB
BBIACIATH I/IH(I)OpMaI_II/IIO, KOTOpast sABJISCTCA HpOTHBOpe‘IHBOﬁ HJIM MOXET OBIThH HeﬂOCTOBCpHOﬁ

1.17

UCTIOJIB30BaTh TPH BBHIMOJHEHUH YUYEOHBIX 33JaHUN HAYYHOIOMYISIPHYIO JIUTEPATypy (QH3MUECKOTO
COACPpIKaHuA, CIIPAaBOYHBIC MaTCpUualibl, PpECYPChbl CCTU I/IHTepHeT, BJIaACTh HpI/IéMaMI/I KOHCIICKTUPOBAaHUA
TEKCTa, Mpeodpa3zoBaHusi HHPOPMALIUU U3 OJTHOM 3HAKOBOUW CHCTEMBI B IPYTYIO

1.18

co3llaBaTh COOCTBEHHBIC KpaTKHE MUCHbMEHHBIC M YCTHBIE COOOIIEHHS Ha OCHOBE 2 — 3 HMCTOYHHKOB
nHpopmanuu (HU3NIECKOTO COACpPKAHUSA, B TOM YHCIE IyOJUYHO JeJlaTh KpPaTKHE COOOIICHHUS O
pe3yibTaTaXx MPOSKTOB WJIM YYEOHBIX HMCCIEIOBaHHA, TPU 3TOM T'PAMOTHO WCIIOJIB30BaTh W3YYCHHBIN
TIOHSATUIHBIN anmapat Kypca (U3HUKH, COITPOBOXKIATH BHICTYIUICHUE MPE3CHTAINCH

1.19

IpUu BBIIIOJIHCHUHN y‘-Ie6HbIX IMPOCKTOB U HCClIeJOBaHUI pacnpeaciaTb 00513aHHOCTH B rpyniec B
COOTBCTCTBUM C IIOCTABJICHHBIMU 3aJadyaMH, CJIICAHWTH 3a BBIIIOJHCHHUECM IIJIaHA HeﬁCTBHﬁ, aJICKBATHO
OLICHUBATb COOCTBEHHBII BKJIaax B  JCATCIIBHOCTH  TI'PYHIIbI, BBICTPAWMBATL KOMMYHHKATHUBHOC
B3aHMOHCﬁCTBHe, YYUTbIBAd MHCHUC OKPYKAKOIINX

8 KJIACC

Koxa nposepsiemoro

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOCHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl

pe3yJbTara OCHOBHOIO 00111ero 00pa3oBaHus
1.1 KCIIOJIb30BATh MOHSTHS
12 pa3nuyarh SBICHHS IO OMUCAHHIO WX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JAEMOHCTPHPYIOIIHX
' naHHOE (PU3UUECKOE SBJICHUE
pacro3HaBaTh MPOSBICHUE HM3YYCHHBIX (DU3MUYECKUX SBICHUH B OKPYKAIOIMIEM MHUpPE, B TOM YHCIC
1.3 du3nveckue SBICHUS B MPHPOJE, MPU ITOM MEPEBOAUTH MPAKTUYECKYIO 3a/1ady B Y4eOHYIO, BBLICIISATH

CYILECTBEHHbIE CBOICTBA (MIPU3HAKU) (PUBUUECKUX SBICHUN




1.4

OIUCBIBATh HM3YYEHHBIE CBOMCTBA TeNl U (U3UYECKUE SIBICHUS, UCIONIB3Ys (PU3MUYECKUE BEIMYUHBI, MPU
OINKCAaHUM MPABUIBHO TPAKTOBATH (PU3UUYECKUNA CMBICI UCHOJIb3YEMBIX BEJTUYNH, 0003HAYEHUS U €IUHULIBI
(GU3MYeCKUX BENWYHMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIIME JAaHHYIO (U3MYECKYIO BEIMUYUHY C JPYTUMH
BEJIMYMHAMU, CTPOUTH I'pauKN N3yYEHHBIX 3aBUCUMOCTEH (YPU3NYECKUX BEJINUUH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (DU3MYECKHE SBICHUS W TPOIECCHI, UCIOJIB3Ysl U3YUYCHHBIC 3aKOHBI, IPHU
3TOM JaBaTh CIOBECHYIO (DOPMYJIIMPOBKY 3aKOHA M 3aIHCHIBATH €T0 MATEMATHICCKOE BBIPAKCHHEC

1.6

OOBSACHATh (PU3WYECKUE TPOILIECChl W CBOMCTBA TEN, B TOM YHCIE M B KOHTEKCTE CHUTyallUid MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH MPUUUHHO-CIIEACTBEHHbBIE CBA3U, CTPOUTH OOBsiCHEHHE u3 1 — 2
JIOTUYECKUX IIaroB ¢ MOMOIIBI0 1 — 2 U3y4eHHBIX CBOMCTBA (PU3NUYECKUX SABJICHUHN, GU3NUYECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH

1.7

pemaTh pacy€THble 3aJauu B 2 — 3 JeUCTBUs, UCTIONb3YS 3aKOHBI U (OPMYJIbI, CBSA3bIBAIOLINE (PU3NUECKHE
BEJIMYMHBI: Ha OCHOBE AaHAIM3a YCIOBMS 3aJaud 3alMChIBaTh KPATKOE YCIOBHUE, BBIABIATH HENOCTATOK
JAHHBIX JJIs1 pellieHHs 3aJauu, BEIOUPATh 3aKOHBI U (OPMYIIbI, HEOOXOAUMBIE JUIs €€ pelleHus], TPOBOIUTD
pacuéThl M CPAaBHUBATH MOJIYYCHHOE 3HaUeHHE (PU3NYECKON BEJIMUMHBI C U3BECTHBIMU JAHHBIMU

1.8

pacno3HaBaThb HpO6J’I€MLI, KOTOPBIC MOXHO pPCIINTL IIPU ITOMOIIU (1)I/ISI/I‘~IGCKI/IX MCTOOAOB, MCIIOJIb3YyAd
OIMUCAHUC HCCICAOBAHUA, BBIACIIATH MPOBCPACMOC IPCAIIOIIOKCHNUE, OLUCHUBATH IMPABUJIBHOCTL IMOPAAKA
MPOBCACHUA NCCIICA0OBAHNA, ACJIAaTh BbIBOAbI

1.9

MIPOBOJIMTH OTBITHI MO HAOTIOACHUIO (PU3NUECKUX SBICHHUM WM (U3MUYECKUX CBOMCTB Tel: GOpMyIHpoOBaTh
poBepsieMble MPEANONIOKEHNs, COONpPaTh YCTAHOBKY M3 MPEANIOKEHHOTr0 000pYAOBaHHUs, OMUCHIBATH XOJ
ombITa ¥ (POPMYITHPOBATH BHIBOIBI

1.10

BBITIIOJIHATE TMPAMBIC H3MCPCHHA C HCIIOJIB30BAHUCM AHAJIOTOBBIX HpI/I60p0B U JaTYHUKOB (I)I/ISI/I‘-IGCKI/IX

BEJIMYMH, CPABHUBATDH PE3YJIbTAThl U3MEPEHUI € YUETOM 3a1aHHOMN a0COJIIOTHOM MOIPEIIHOCTH

111

MPOBOJIUTh MCCJICIOBAHUE 3aBHUCUMOCTH OJHOM (DU3WYECKOW BEIMYMHBI OT APYroMl C HCIOJIb30BAHHEM
MPSIMBIX U3MEPEHUN: MJIAHUPOBATh UCCIEAOBAaHUE, COOUPATh YCTAHOBKY W BBITIOJIHITH U3MEPEHHUS, CIEITYs
MPEAJIOKEHHOMY TUTaHy, (UKCUPOBATH PE3YNIHTAThl TTOJYYCHHOM 3aBUCUMOCTH B BUJE TaOMUIl U rpaduKoOB,
JIeJIaTh BBIBOJIBI 10 PE3YJIbTATaM MCCIIEIOBAHMS




1.12

MNpOBOAUTL KOCBCHHBIC HU3MCPCHUA (I)I/I3I/I‘16CKI/IX BCJIMYUH: TIUIAaHHUPOBATb HU3MCPCHMUA, CO6I/IpaTL
SKCIICPUMCHTAJIbHYIO YCTAHOBKY, CJICY npezmoxceHHoﬁ HWHCTPYKIUHN, U BEIYUCIISITh 3HAYCHUC BCIIMUNHBI

1.13

coOJIIO/IaTh MpaBHJIa TEXHUKH O€30MacHOCTH MU paboTe ¢ 1a00paTOPHBIM 000PYI0BaHUEM

1.14

XapaKTepu30BaTh MPHUHIIMIBI AEHCTBUS M3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOM Ha HX
ONMMCAHUA, WCMOJIb3yd 3HAHUSA O CBOWCTBaXx (U3MUECKUX SBICHUA UM HEOOXOoJuMble (U3NYECKUE
3aKOHOMEPHOCTH

1.15

paciio3HaBaThb IMMPOCTBIC TCXHUUYCCKUC YCTpOﬁCTBa H U3MCPHUTCIILHBIC HpI/I60pLI 10 CX€MaM U CXCMATHYHBIM
pPUCYHKaM, COCTABJIATH CXCMBI JJICKTPHUICCKUX LIETIEH C MOCaea0BaTEIAbHEIM 1 napajijieJIbHbIM COCAUHCHUCM
9JICMCHTOB, pa3jindasl YCJIOBHBIC 0003HaYCHHUS SJIEMCHTOB QJICKTPUYCCKUX Lemnei

1.16

NPUBOJIUTH PUMEPHI (HAXOAUTh WH(POPMAIMIO O MPUMEPax) MPAKTUUYECKOTO HCIIOIb30BaHHUS (PHU3UUECKUX
3HAaHUI B TOBCEIHEBHOW XHM3HM JUII oOecredeHus Oe30macHOCTH MpH oOpameHuH ¢ TpudopaMu U
TEXHUYECKHMHU YCTPONCTBAMH, COXPAHEHHS 3/0POBbSl U COONIOJCHHUS HOPM HKOJIOTUYECKOTO TOBEACHHUS B
OKpY’KaroIeu cpene

1.17

OCYIIECTBIISATh MOUCK MH(OpMAMU (PU3NYECKOTO CoepkaHUs B ceTd VHTepHEeT, Ha OCHOBE MMEIOIIMXCS
3HAaHUA U MYTEM CpaBHEHUS JOMOJHUTEIbHBIX MCTOYHUKOB BBIACNATH MH(YOpPMAIIMIO, KOTOpas SBIAETCS
MIPOTUBOPEUNBON MIM MOXKET OBITh HEAOCTOBEPHOIL

1.18

UCTOJIb30BaTh TPU BBHIMOJHEHUH Y4YeOHBIX 3aJaHUi HAYYHO-TIONMYJSIPHYIO JIMTEpaTypy (U3HYecKoro
COZCpIKaHUs, CIIPaBOYHbIC MaTepHallbl, pecypchl cetu MHTepHeT; BianeTs NpuéMaMyu KOHCIEKTUPOBAHUS

TEKCTa, MpeoOpa3oBaHusi HHGOPMALIUHU U3 OJTHOM 3HAKOBOW CHCTEMBI B IPYT'YIO

1.19

co3/1aBaTh COOCTBEHHBIE IHMCHMEHHBIE M KpaTKHE YCTHBIE COOOIIeHHUs, 00oO0mas WHPOpMAIHIO U3
HECKOJIBKUX MCTOYHHUKOB (PU3UYECKOTO COJEPXKAHMSA, B TOM YHCJE MYyOJIMYHO MPENCTAaBIATH PE3YNIbTaThI
MIPOEKTHON WM UCCIEN0BATENIbCKONW JAEATEIbHOCTH, NPU STOM TI'PaMOTHO HCIOJIb30BAaTh H3YYEHHBIN

NOHSTUHMHBIN anmnapart Kypca (pU3uKy, COPOBOXK/IATh BHICTYIUIEHHE TPE3EHTAlMEN

1.20

IIPpH BBIIIOJIHCHUHA y‘ie6HHX IIPOCKTOB U I/ICCJ'IC,I[OBaHI/Iﬁ (bHBI/I‘IeCKI/IX IMpoucCCOB pacCIpCaAcIATb 0053aHHOCTH
B I'pynri€ B COOTBCTCTBHUH C IMOCTABJICHHBIMH 3aladaMM, CJIICAWUTL 3a BBIIIOJIHCHHCM IIJIaHa HeﬁCTBHﬁ u
KOPPCKTHPOBATL €ro, aACKBATHO OLICHHWBATDH COOCTBEHHBIH BKJIaZl B ACATCIIBHOCTH TI'PYIIIIbI, BBICTPANBATH




KOMMYHUKATUBHOC B3aHMOHCﬁCTBHe, MPOsABJISAA TOTOBHOCTD pa3pCliaTb KOH(I)J'II/IKTBI

9 KVIIACC

Kox nposepsiemoro
pe3yJbTaTa

IIpoBepsiemble npeAMeTHbIE Pe3yJabTATHI 0CBOCHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMBbl
OCHOBHOTI0 00111€r0 00pa3oBaHus

1.1

HCITOJIb30BATb U3YUCHHBIC ITOHATU

1.2

pas3iiniaTh ABJICHUA 11O OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB U Ha OCHOBE ONBITOB, ACMOHCTPHUPYIOIIUX

NaHHOE (PU3MUECKOE SIBIICHHE

1.3

pacno3HaBaTh MPOSABIEHUE W3YYEHHBIX (U3NYECKUX SIBJICHUM B OKpYKAIOLIEM MHpE, B TOM YHCIE
¢u3nueckue SBJIEHUS B MPUPOJE, IPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 3a]ady B y4eOHYIO, BBIIEIATh

CYILIECTBEHHbIE CBOMCTBA (MpU3HAKN) PU3NUECKUX SIBJICHUN

14

OIMUCBIBATh U3YYCHHBLIC CBOMCTBA Tell U CI)I/I3I/I‘16CKI/IC SIBJICHUS, UCIIOJIb3YsI (1)I/I3I/I‘ICCKI/IG BCJIMYHNHBI, IIPpU
OINMMCAHUN TIPABUJIBHO TPAKTOBATH (I)I/ISI/I‘ICCKI/II}’I CMBICJI HCIIOJIB3YCMbBIX BCJIWYHH, 0003HaUYEeHUsI U
CANHUIIBI (1)I/I3I/I‘ICCKI/IX BCINYHH, HAXOJUTDH (I)OpMy.]'ILI, CBA3BIBAIOIIUC NAHHYIO (1)I/I3I/I‘IGCKYI-O BCJIMYHHY C
APYruMu BCJIIMUMHAMUA, CTPOUTDH Fpa(bI/IKI/I N3YUYCHHBIX 3aBHCUMOCTEH (bPISPI‘-I@CKPIX BCJIIMYHH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (U3NUCCKUE SBIICHUS W TIPOIECCHI, UCIIOJIb3Ysl U3YUYEHHBIC 3aKOHBI, TPU
9TOM JIaBaTh CIIOBECHYIO (DOPMYITHPOBKY 3aKOHA M 3aITUCHIBATH €T0 MATEMATHYECKOE BRIPAKEHUE

1.6

OOBSACHATH (PU3MUECKHE MPOLECCHl M CBOICTBA TEJ, B TOM YHCIIE€ U B KOHTEKCTE CUTYyallMi MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa: BhIABIATH MPUUYUHHO-CIIEACTBEHHBIE CBSI3H, CTPOUTH 00bSICHEHHE U3 2 — 3
JIOTHYECKHUX IIaroB ¢ MOMOIIbIO 2 — 3 M3YYEeHHBIX CBOMCTBA (PU3MUECKUX SBICHHM, (PU3MUECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH

1.7

pewmaTh pacuéTHble 3a7auyd (ONMHMpAroIIMecss Ha cUCTeMy U3 2 — 3 ypaBHEHMIA), MCIIOJIb3Ysl 3aKOHBI U
(dopMyIbl, CBsA3bIBAIOIIME (U3NYECKHE BEJIMYMHBI: HA OCHOBE aHAlIM3a YCJIOBHS 3aJaud 3alMChIBATh
KpaTKO€ YCIIOBHE, BBISBIISITh HEJOCTAIONME MM M30BITOYHBIC JAaHHBIC, BEIOUPATh 3aKOHBI U (HOPMYIIHI,




HEOOXOIMMBIE JUIs PeIleHHs], TPOBOJUThH PACUETh U OLIEHUBATH PEATTUCTUYHOCTD MTOJYYEHHOTO 3HAYCHHUS
(u3nYeCcKON BeTMUNHBI

1.8

pacro3HaBaTb HpO6J'ICMBI, KOTOPBIC MOKHO PpCIIWTHL IIPHU ITOMOIIU (1)I/I3I/I‘ICCKI/IX MCTOAOB, HCIIOJIb3Ys
OIMMCAHNUE HCCICAOBAHUA, BBIACILATL IMPOBEPIACMOC MNPCAIIOIOXKCHUC, OLCHMBATL IMPABHJIBHOCTL IOPAIKA
IMPOBCACHUA UCCIICAOBAaHNA, NCJIATh BBIBOJbI, MHTCPIPETUPOBATH PE3YyJIbTAThI Ha6JHOIl€HI/II\/JI U OIIBITOB

1.9

MPOBOJUTH OIBITHI 1O HAONIONEHUIO (U3NYECKUX SBICHUA WM (U3NYECKUX CBOWCTB TeI:
CaMOCTOSITEIBHO COOMpPaTh YCTAHOBKY M3 M30BITOYHOTO HaOOpa 000py/IOBaHMS, OMTUCHIBATH X0/ OMBITa U
€r0 pe3yabTaThl, (POPMYITHPOBATH BHIBOIBI

1.10

HPOBOJUTH ITPU HEOOXOAUMOCTH CEPUIO MPSIMBIX U3MEPEHUH, ONIPEesIss CpeJHee 3HaYeHUE N3MepsSIeMOi
BeJIMYMHBI ((POKYCHOE paccTOsiHME coOHMparomiel JMH3bI), 000CHOBBIBaTh BHIOOpP crocoba HU3MEpeHus
(u3mMepuTenpHOro Npudbopa)

1.11

IPOBOJUTH UCCIIEIOBAHNE 3aBUCUMOCTEH (PM3UUECKUX BETUYMH C UCTIOIB30BAHUEM MPSMBIX H3MEPEHUI:
IUIAaHUPOBAaTh HUCCIIEIOBAaHUE, CaMOCTOSITEIbHO CcOOMpaTh YCTAHOBKY, (DPUKCHpPOBAaTh pPE3YJIbTaThI
MOJTyYCeHHOW 3aBHCUMOCTH (PH3MUYECKUX BEIMYMH B BUAE TaOMUIM TpPapHUKOB, JEIaTh BBIBOJABI IO

pe3ysbTaTaM MCClIeJOBaHMs

1.12

IIPOBOJMUTL KOCBCHHBIC H3MEPCHUA (1)I/I3I/ILICCKI/IX BCIIMYHH: IINIAHUPOBATh HN3MCEPCHMUA, CO6I/IpaTB
OKCIICPUMCHTAJIbHYIO YCTAHOBKY H BbBIIIOJHATL MH3MCPCHHA, CICOAYA HpeﬂHO)KeHHOﬁ HUHCTPYKIHWH,
BBIYHCIIAThL 3HAYCHUC BCIIMYMUHBI W aAHAJIM3UPOBATL IIOJYYCHHBLIC PE3YyJIbTAThl C y‘léTOM 3&,[[8HHOI>1
IOrpCImHOCTH I/ISMCpeHI/Iﬁ

1.13

co0JII01aTh MpaBMJIa TEXHUKH OE30MaCHOCTH NP paboTe ¢ 1abopaTOpHBIM 000pyJOBAHUEM

1.14

pas3nu4aTh OCHOBHBIC TPU3HAKU W3YYEHHBIX (DM3MUECKHUX MOJIEJICH: MaTepHhalibHas TOYKa, a0COIOTHO
TBEPIOE TEJIO, TOYEUHBIA UCTOYHUK CBETA, Jy4, TOHKAs JIMH3a, [JIAHETapHAs MOJAENb aToOMa, HyKJIOHHAs
MOJIEJIb ATOMHOTO sJ1pa

1.15

XapaKTepU30BaTh NPUHLHUIIEI EHCTBUS U3yUYEHHBIX MPUOOPOB M TEXHUUECKUX YCTPOMCTB C OMOPOil Ha UX
OMMCAaHUsA, HUCIONB3YyS 3HAHUS O CBOWCTBAaX (UINYECKUX SBICHUH U HeEoOXoAuMmble (u3HUecKue
3aKOHOMEPHOCTH




1.16

HCIIOJIB30BATh CXCMbI U CXCMATHUYHBIC PUCYHKH H3YUCHHBIX TCXHHYCCKUX YCTpOﬁCTB, HU3MCPUTCIIbHBIX
HpI/I60pOB N TCXHOJIOTHUYCCKUX IIPOLCCCOB IIpU PCUICHUU y‘-Ie6HO'HpaKTI/I‘leCKI/IX 3aJa4, OIITHYCCKHC
CXCEMBbI I IIOCTPOCHU L H306pa)KCHI/Iﬁ B IIJIOCKOM 3€pKaJIC U CO6HpaIOIHCI>’I JINH3C

1.17

OPUBOAUTH MPUMEPH (HAXOAUTh MHPOPMALMIO O MpUMEpPax) MPaKTUUYECKOrO0 HCIOJb30BaHUs
(u3nUecKUX 3HAHWK B TIOBCEJHEBHOW JKU3HM I oOecriedeHHss O€30MacHOCTH IPU OOpalICHUH C
npubopaMd ¥ TEXHUYECKHMMM YCTPOICTBAMM, COXpaHEHMsI 3/J0pOBbs U COONIOACHHS HOPM
HKOJIOTUYECKOTO ITOBEICHUS B OKPY)KAIOIIEH cpelie

1.18

OCYIIECTBIISITh MOUCK WHGOpMaluu (U3MYECKOTO cofepkaHus B ceTh HTepHEeT, caMOCTOATEIbHO
dbopMynupys TOHMCKOBBIA 3alpoc, HAXOAWTh MYyTH OIpEAeNeHUus] JTOCTOBEPHOCTH TMOJYyYCHHOU
uHbOpMaIlMU Ha OCHOBE UMEIOIINXCS 3HAHUH U JOTOJHUTEIbHBIX HCTOYHHKOB

1.19

HCIIOJIb30BATh IIPU BBIIIOJIHCHUHN y‘-Ie6HBIX 3aJaHui HAaYYHO-TIOIIYJIAPHYIO JIUTCPATYPy (I)I/ISI/I‘-ICCKOFO
COACPIKaHMs, CIIPABOYHLIC MAaTCPUAJIbI, pCCYPChI CETU I/IHTepHeT; BJIaJCTDH HpI/IéMaMI/I KOHCIICKTUPOBAaHUSA
TCKCTAa, HpeO6p330BaHI/I}I I/IH(I)OpMaI_II/II/I W3 OJIHOM 3HAKOBOM CHCTEMEI B APYT'YyrO

1.20

cO31aBaThb coOCTBEHHbBIE MHUCHLMEHHEIE U YCTHBLIC COO6HI€HI/I$[ Ha OCHOBC I/IH(l)OpMaHI/II/I U3 HECKOJBKUX
HCTOYHHUKOB (bHSH‘IeCKOFO CoJACprKaHud, Hy6J’[I/I‘IHO NpeaAcCTaBIsATb PC3YJIbTAThL HpOCKTHOfI NN
HCCIIEOBATENbCKON JI€ATEIBHOCTH, IIPM 3TOM TI'PAMOTHO MCIOJb30BaTh HW3YYEHHBIM IOHATUHHBIN
ammapaT HM3y4aeMoro pasjena (HU3MKH U COINPOBOXKAATh BBICTYIUIGHHE IIpE3CHTalue ¢ yd4éTom
0COOEHHOCTEH ayAUTOPUN CBEPCTHUKOB

1.21

IIpH BBIIOJIHCHHUHA y‘IC6HbIX IMPOCKTOB H I/ICCJ'IeI[OBaHI/Iﬁ (I)I/IBI/I‘IGCKI/IX mpoueCcCoB pacupeacisiTb
0053aHHOCTH B I'pynnc B COOTBETCTBHUH C IMOCTABJICHHBIMU 3aJad4aMHU, CICAUTDH 3a BBIIIOJIHCHHUCM IlJIaHA
ﬂeﬁCTBHﬁ H KOPPCKTHUPOBATH €I0, aICKBATHO OLICHHBATDH COOCTBEHHBIH BKJIaa B ACATCIbHOCTL TI'PVYIIIIbI,
BBICTPANBATb KOMMYHHUKATHUBHOC BSaHMOﬂeﬁCTBHC, MMPOSBJISASA TOTOBHOCTDH pa3peilaThb KOH(I)J'II/IKTLI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon Kon
IIpoBepsieMble 31eMEHTBHI CO/lepP:KaAHUS
pa3zeJia 3JIeMeHTa
®U3UKA U EE POJIb B TO3HAHUU OKPYXKAIOIIETO MUPA

11 ®dusnka — Hayka o npupoze. SsneHust npupoxabl. dusznyeckue sBICHUA: MEXaHUYECKHE,
TEIJIOBBIE, ATIEKTPHUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE

12 dusnueckue BeNUUMHBL M3MepeHue ¢u3MUeckux BenuuuH. Du3MUecKue MpHOOPHI.
IlorpemnocTs u3MepeHuil. MexxnyHapoiHast CUCTEMA €IMHML]
EcTtecTBeHHOHAYYHBI METONl TIO3HAHMWS: HAOJIOJCHWE, ITOCTAaHOBKAa HAYYHOT'O BOMPOCA,

1.3 BBIIBIDKEHUE THUIIOTE3, SKCIIEPUMEHT IO IMPOBEPKE TUIOTE3, OOBSCHEHHE HaOIII0/1aeMOro

1 SIBTICHHS

1.4 Onucanne GpU3NIECKUX SBICHUN ¢ MOMOIIBIO MOJIEIeH
[pakTuyeckue pabOTHI:
##Par###l13Mepenue pacCTOSTHUM.

15 #H#HPar##13mMeperne 00bEMa KUIKOCTH U TBEPIIOTO TEa.
##Par#H##0OnpeneneHue pa3MepoB MaJIbIX Tell.
###Par###l13Mepenne Temneparypbl IpH IOMOIIM >KMIKOCTHOIO TEPMOMETpAa M JlaTUMKa
TEMIIePaTypHI

ITEPBOHAYAJIBHBIE CBEJAEHWA O CTPOEHNU BEIIIECTBA
5 91 ###Parf##CTpocHNE BEIIECTBA: aTOMBl M MOJIEKYJIBI, UX pa3Mepbl. ONBITHI, 10Ka3bIBAIOIINE

JIMCKPETHOE CTPOEHHE BEIeCTBA

2.2 ###Par### ]| Brokenre yactuil BemecTBa. CBs3b CKOPOCTH ABMKCHUS YACTHUI] C TEMIIEPATYPOH.




BpoyHnoBckoe nBuxkenue, nuddysus

2.3 B3aumojeiicTBrE YacTHUI] BEIIECTBA: IPUTSHKEHUE W OTTAIKUBAHHE
#H#HtPar#H## ArperaTHple COCTOSIHHSL BEILECTBA: CTPOEHHE Ta30B, JKUAKOCTEH M TBEPIBIX
2.4 (kpucTaymumuecknx) Ted. B3anMocBsI3p MEXIy CBOMCTBAMHU BEIIECTB B PAa3HBIX arperaTHBIX
COCTOSIHUSIX M UX aTOMHO-MOJICKYJISIPHBIM CTPOCHUEM
2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOBI
[pakTuyeckue pabOTHI:
26 #iHPar#H###Onenka TuaMmeTpa aToMa METOJIOM PSZIOB (C UCTIONB30BaHUEM (oTorpaduii).

H##H#Par#H##ONbIThl 10 HAOJIIOICHUIO TEIUIOBOTO PACUIMPEHUS I'a30B.
H##Par#H##OnbITbl 10 OOHAPYKEHUIO NEUCTBUS CUJI MOJIEKYJISIPHOTO IPUTSIKEHUS

JIBDKEHUE 1 B3AMMOJIECTBUE TEJI

3.1 Mexannueckoe BHkeHue. PaBHOMepHOE U HEPaBHOMEPHOE JIBHIKEHUE

3 ##HtPar#H##CropocTtb. CpenHsisi CKOPOCTh NPU HEPABHOMEPHOM JBM)KEHMU. Pacuér mytu u
' BPEMEHU JIBUKCHUS

33 SBnenue nHepuuu. 3aKOH MHEpLUH. B3anuMozeiicTBie Tea Kak NpUYMHA U3MEHEHHSI CKOPOCTHU
' JBUKEHMs Tel. Macca Kak Mepa MHEpTHOCTH TeJia

34 ##Par#H##notHocTs BemecTBa. CBsI3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYN B €IMHUIE
' 00BEMA BEIECTBA

3.5 Cuna Kak XxapaKTepUCTHKa B3aMOAEUCTBHUS TEN

3.6 Cuna ynpyroctu 1 3akoH ['yka. MI3mepeHune cuiibl ¢ NOMOIIBI0 JMHAMOMETPA

3.7 HiHParf##SBnenne TAroreHus U cuia TsoxkecTd. Cuila TSXKECTH Ha JpYrux IviaHeTrax. Bec
' tena. HeBecoMOCTh

3.8 Cuna tpenus. TpeHne cKoJIbKeHHs U TpeHHe NoKos. TpeHue B Ipupoie U TEXHUKE

3.9 #H##Par###(CnoxxeHne Cujl, HallpaBJICHHBIX 10 OJHOM MpsiMoi. PaBHOAEHCTBYIOIIAS CHIT

3.10 [IpakTrueckue pabOTHI:




OmpeneneHre CKOPOCTH PaBHOMEPHOTO JIBIDKCHHs (IIapukKa B KHJIKOCTH, MOJETH
IEKTPUYECKOTO aBTOMOOWIISA U Tak jajiee). OmnpeneneHue cpeaHeil CKOpOCTH CKOIbKEHUs
Opycka WIHM TIapuKa MO HAKJIOHHOW TIOCKOCTH. OmpeaesieHre TUIOTHOCTH TBEPIOTO Tena.
OnpIThl, JIEMOHCTPUPYIOIIUE 3aBUCHUMOCTh pacTshKeHHs (IedopManuu) MPYXKHHBI OT
MPUIIOKEHHOM cHiTbl. OMBITHI, TEMOHCTPUPYIOUINE 3aBUCUMOCTD CUJIbI TPEHUS CKOJIBKEHHUS OT
Beca TeJla U XapaKTepa CONMPUKACAIOIUXCS MOBEPXHOCTEN

3.11

®usnyecKue SBICHUS B IPUPOJE: IPUMEPHI JBUKEHHS C PA3IMYHBIMU CKOPOCTSMHU B )KMBOU U

HEXXMBOW NPUPOJE, AEUCTBUE CHIIBI TPEHHS B IPUPOJIE Y TEXHUKE

3.12

TexHuyeckne yCcTpoucTBa: TUHAMOMETP, NOAIIUITHUKI

JIABJIEHUWE TBEPJIBIX TEJL, )KUJIKOCTEN U TA30B

4.1 Jasnenue tBEpaoro tena. CrnocoObl YMEHBIICHHS U YBEITMUYCHUS JaBICHUS
4.2 JlaBnenue ra3a. 3aBUCUMOCTD JaBJICHHS T'a3a OT 00BEMA, TEMIIEPATYPHI
43 [lepenaua pnaBieHuss TBEPABIMH TENAMU, SJKUIAKOCTSIMHM U razamu. 3akoH Ilackans.
' [THeBMaTHYECKHE MAIIUHBI
44 3aBUCUMOCTh  JaBICHHMS OJKUJAKOCTH OT TIiIyOMHbel. ['mapoctatmueckuid — mapajokc.
' Coobmaronmecs: cocysl. [ napaBinyeckue MeXaHU3Mbl
Atmochepa 3emnan u atmocdepHoe naBineHue. IlpuymHBI CylIiecTBOBaHUS BO3AYIIHON
4.5 o0onouku 3emiu. OnbiT Toppuyenn. 3aBUCUMOCTb aTMOC(HEPHOI0 AaBJIEHUSI OT BBICOTHI HaJ|
YPOBHEM MOPSI
4.6 Nsmepenue atmocdeproro napnenus. [Ipubopsl 1is n3mepenust aTMocepHOTro JaBIeHUS
47 JleiicTBrE KUAKOCTU M ra3za Ha MOTPYXKEHHOE B HHUX TeNo. BeITanmkuBaromiasi (apxumenaoBa)
' cuna. 3akoH Apxumena
4.8 [InaBanue ten. Bo3gyxornnaBanue
[IpakTryeckue paboOTHI:
4.9 HccnenoBanue 3aBUCUMOCTH Beca Tella B BOAE OT 00b&Ma MOTPYKEHHON B KUAKOCTH YaCTH

TCIa. OHpeI[e.]'ICHI/IC BBITAJIKUBAIONICH CHIIBI, HeﬁCTBYIOIHCﬁ Ha TCIO, HOFPY)KéHHOG B




KUAKOCTh. [IpoBepka HE3aBUCHMMOCTU BBITAJIKMBAIOIICH CHIIbI, NEUCTBYIOLIEH Ha TEJIO B
KUIKOCTH, OT Macchl Tena. ONbITbl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTh BBITAIKHUBAOLICH
CHWJIBI, ACHCTBYIOIIECH Ha TEJO B XKHUAKOCTH, OT 00BbEMA MOTPYKEHHON B KHUAKOCTh YacTH Teja
U OT IJIOTHOCTU XUAKOCTH. KoHCTpympoBaHue apeoMeTpa WiIM KOHCTPYHUPOBAHHME JIOAKU U
onpeaeneHue €€ rpy30no1bEMHOCTH

dusnueckue SBICHHUS B MPUPOJE: BIMSHUE aTMOC(HEPHOrO JABICHHUS HA JKUBOW OPTaHU3M,

4.10
TUTABAHKE PBIO
411 TexHu4yeckne  yCTpOWCTBA:  COOOIIAIONIMECS  COCYIbI, YCTPOMCTBO  BOJOMPOBOJA,
' T'HJIPABINYECKUN TIpecc, MAaHOMETp, 0apOMETp, BEICOTOMED, MOPIIHEBON HACOC, APEOMETP
PABOTA, MOIIIHOCTb, DHEPT U
5.1 Mexanunyeckas pabota
5.2 Mexannueckass MOIHOCTh
5.3 IIpocThie MeXaHU3MBI: pblyar, OJI0K, HAKJIIOHHAs TII0CKOCTh. [IpaBuiio paBHOBecCHs pbluara
2.4 [IpumeHeHne mpaBuila paBHOBECHS pblyara K OJI0Ky
55 «30510TOC TIPaBHIIO» MeXaHHUKH. Koa(pdUIHEeHT moae3Horo neicTBrs MeXaHu3MOB. [IpocTeie
' MEXaHU3MBI B OBITY M TEXHUKE
5.6 IloTeHnuanbHas SHEPrUU TeJla, MOIHATOro HaJl 3eMIEn
o.7 Kunernueckas sHeprus
5.8 [onHast MexaHW4ecKast SHeprus. 3aKOH M3MEHEHHSI ¥ COXPAaHCHHS MEXaHNYECKOW YHEPTUN
[IpakTuyeckue paboTHI:
59 ###HPar###Onpenenenue paboTbl CWIbI TPEHUs NpPU PABHOMEPHOM JIBUKEHHU Tela IO
' TOPU30HTAJILHONW IMOBEepXHOCTU. MccnenoBaHue YCIOBHM paBHOBecusi pblyara. M3mepenue
KIIJl HakoHHOM TuiockocTH. M3ydeHue 3aKkoHa COXpaHeHHs MEXaHW4YeCKOI SHeprun
5.10 Du3nyecKue SBICHUS B IPUPOJIE: PbIYary B TEJIC YEIOBEKa
5.11 TexHu4ecKkne yCTPOWCTBA: pbIYAr, IOABMKHBIA W HEMOABMKHBIA OJOKH, HAKJIOHHAS




IIJIOCKOCTDb, IPOCTBHIC MCXAHN3MBI B 6LITy

8 KUIACC
Kon
Koa pasnena IIpoBepsieMbie 3JIEeMEHTbI COIEPKAHUSA
3JIeMeHTa
TEIUUIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOPUM CTPOEHUA BeulecTBa. Macca u
6.1 pa3Mepsl MOJIEKYIL. OnbITHI, MOJITBEP K IA0II1E OCHOBHBIE MOJIO’KEHUS
MOJIEKYJISIPHOKUHETHUECKON TEOpUH

6.2 Mogenu TBEPAOro, KUAKOTO U Ta3000pa3HOTO COCTOSHUUN BemiecTBa. Kpucramindeckue u
' amop(HbIe Tena

6.3 OObsicHEeHHE CBOMCTB Ta30B, JKUAKOCTEH M TBEPABIX Tl HAa OCHOBE TIOJIOKEHUI
' MOJIEKYJIIPHOKUHETUUECKON TEOPUH

6 6.4 CmauuBaHue M KanWUISIPHBIE SIBJICHUS

6.5 TeruioBoe paciIMpeHue U CXKAaTHE

6.6 Temneparypa. CBsi3b TEMIIEPATYPbI CO CKOPOCTBIO TEIIOBOTO IBHKEHUS YaCTHULL

6.7 Buytpennss sHeprus. CnocoObl H3MEHEHHMS BHYTPEHHEHM OSHepruu: Teruionepenaya u
' COBEpIICHHE pabOTHI

6.8 Bupel Temnonepenayun: TeNI0ONPOBOIHOCTD, KOHBEKLMS, U3TyUCHHE

6.9 KommuecTBo TeIoTEL. Y AenbpHas TEIIOEMKOCTh BEIIECTBA

6.10 TennooOMeH U TETIOBOE paBHOBECHE. Y paBHEHHUE TEIUIOBOTO OajaHca

6.11 [InaBrneHue u OTBepAECBaHNE KPUCTAIITUYECKUX BEIIECTB. Y AeNbHAS TEIUIOTA MJIaBICHUS




[MapooOpazoBanue u KouaeHcamus. Mcnapenuwe. Kumenue. VYaenpHas — TeruioTa

012 napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYpPhl KUIIEHUS OT aTMOC(EPHOTO AaBICHUS

6.13 BnaxxnocTs Bo3IyXxa

6.14 OHeprus TOIUIMBa. Y IeJbHasl TENJI0Ta CTOPaHus

6.15 [Ipunuuner pabotel TemnoBeix aBuratened KIIJ temnmoBoro pgBurarens. TemuoBble

' JBUTATENH ¥ 3aIlIUTa OKPYKAIOIIEH CpeIbl

6.16 3aKOH COXpaHEeHMsI U MPEBPALLEHHS SHEPTUU B TEIJIOBBIX MPOLIECCaX
[IpakTuyeckue paboOTHI:
HH#HPar###OnbITEl IO 00HAPY)KEHUIO TEUCTBUS CHUJI MOJIEKYJISIPHOTO NPUTSKEHHUSL.
###Parf##ONBITH N0 BBIPALIMBAaHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM MJIU caxapa.
HH#HPar###ONBITEL 10 HAOIIONEHUIO TEMJIOBOTO PACIIMPEHUs T'a30B, )KUIKOCTEH M TBEPIBIX
TeN.
##H#HPar###Onpenenenue 1aBieHUs Bo31yXa B OaJIOHE IIIPULIA.
H#HPar#H##ONBITH, TEMOHCTPUPYIOUINE 3aBUCUMOCTD JIaBIICHUSI BO3AyXa OT €ro o0néma u
HarpeBaHMs WIN OXJIAXKICHHS.

6.17 ##Par#H##IpoBepka TUNOTE3bl JIMHEWHON 3aBUCUMOCTH JUIMHBI CTOJOWKA JKUIKOCTH B

TEPMOMETPHUYECKON TPYOKE OT TEMIIEPATYPHI.

###HPar###Habmonenne  M3MEHEHUST  BHYTPEHHEW OJHEpPruuM Telna B pe3ysbTare
TEIUIONepe1aun U pabOThl BHEITHUX CHJI.

HH#Par###lccnenoBanue SBJICHUS TEIUNIOOOMEHA MPU CMEIIMBAHUM XOJIOJHOW U Tropsiueit
BOJIBI.

#HH#HPar###Onpenenenne KOIMYecTBa TEIUIOTHI, MOJTYYEHHOTO BOJOW NPH TEIIOOOMEHE ¢
HarpeThiM METAIUTMYECKUM [IMIINHAPOM.

#H##Par###Onpenenenue yaeabHOM TEITOEMKOCTH BEIIECTBA.

#Hi#HtPar#H#H#lccnenoBanue npouecca UCIapeHus.




H##HtPar#H##OnpeneneHue OTHOCUTEIbHON BIaXKHOCTH BO3yXa.

#H##Par###Onpenenenue yaeabHOM TEIJIOTHI IUTABICHUS JIbJA.

dusnueckue SBICHHUSI B Npupoac: MOBECPXHOCTHOC HATAXKCHUC W KaIIMWJUIAPHBIC SBJICHUSA B

6.18 NpUPOJIE, KPUCTAUTBI B Tpupoze, uinydeHue CoiHIa, 3amMep3aHue BOJOEMOB, MOPCKHE
Opwu3bl; 00pa3oBaHUE POCHI, TYMaHa, WHEs, CHeTa.
TexHUYeCKHe YCTPOUCTBA: KaWIUISPBI, IPUMEPHI UCTIOTB30BAHUS KPUCTAIUIOB, )KUIKOCTHBIN
6.19 TEPMOMETp, AATYUK TeMIepaTypbl, TEPMOC, CHCTEMa OTOIUICHUS JIOMOB, THUTPOMETPHI,

HICUXPOMETp, NapoBasi TypOHMHA, IBUraTeIb BHYTPEHHETO CTOPaHUsI.

OJIEKTPUYECKUE U MATHUTHBIE ABJIEHMA

7.1 DnekTpuzanus Tei. [[Ba posia dIeKTpUIecKuX 3apsiioB

29 BzaumopeiictBue 3apsokeHHbIX Tend. 3akoH KynoHa (3aBUCHMOCTb CHJIBI B3aUMOJEHWCTBUS
' 3apsHKEHHBIX TeJ OT BEJIMYHMHBI 3apsA0B U PACCTOSHHS MEXKTy TeJIaMu )

73 Onextpuueckoe mnoisie. HanpsokéHHocTh 3nekTpuueckoro mnosid. [IpuHumn cynepno3unuu
' IEKTPUYECKUX MOJIEN (Ha KaUeCTBEHHOM YPOBHE)

74 Hocurenu »ieKTpUYECKUX 3apsiioB. DJIEMEHTapHbIN 3ieKkTpuueckuil 3apsan. CrpoeHue
' atoma. [IpoBOIHUKY U AMDIEKTPUKU

7.5 3aKOH COXpaHEHMs IEKTPUUECKOTO 3apsiia

76 ONEeKTpUYecKUi TOK. YCIIOBUS CYIIECTBOBAHMS AJIEKTPUYECKOTrO ToOKa. McTouHukM
' IIOCTOSTHHOTO TOKa

27 JleficTBHS 3IEKTPUYECKOTO TOKa (TEIIOBOE, XMMUUYECKOE, MAarHUTHOE). DJIEKTPUUECKUN TOK
' B )KHMJIKOCTSIX U ra3ax

7.8 Onextpuueckas nemnb. Cuina Toka. JIEKTpUIECKOe HallpsHKEHNE

7.9 ConpoTHuBieHNE IPOBOAHMKA. Y IEIBHOE COIIPOTUBIICHUE BEILIECTBA

7.10 3akon Oma jJ1s y9acTKa 1enu




7.11

IlocaemoBaTenbHOE U napajajiCJibHOC COCAUHCHUC ITPOBOAHNKOB

7.12 PaboTa 1 MOIIHOCTH ANEKTpHUECcKOro Toka. 3akoH [[xoyms — Jlenna
213 DNeKTpUuecKre MLeNnd U TMOTpeOuTeNnu dSIeKTpuueckord »sHepruu B ObITy. Kopotkoe
' 3aMBIKaHUE
7.14 IlocTostHabIC MarauThl. B3anMoieiicTBHE MOCTOSHHBIX MarHUTOB
7.15 MaruutHoe nose. MarauTHoOE 110J1e 3eMJIM ¥ €r0 3HadeHUeE VI KU3HU Ha 3eMile
716 OneIT OpcTena. MarHUTHOE T0JIE JIEKTPUUYECKOTo TOKA. [I[puMeHeHHne 3JeKTpOMarHiuToB B
' TEeXHHKE
217 JelicTBE MAarHUTHOTO MOJISl HA MPOBOJHUK C TOKOM. DJIEKTPOABUTATENb MOCTOSHHOTO TOKA.
' Hcnonb3oBaHue 37eKTpOABUTATENICH B TEXHUYECKUX YCTPONCTBAX M HA TPAHCIIOPTE
7.18 OnbiTel Papanes. SABneHue 3J1eKTpoMarHuTHOM nHAyKIuu. [Ipasumno Jlenua
219 OnextporeHepatop. CrnocoObl MONyYEHUS! ANEKTPUYECKOM SHEPruu. DNEKTPOCTAHIIMU Ha
' BO300HOBIISIEMBIX HCTOYHHUKAX YHEPTUU
[pakTuyeckue pabOTHI:
OnbITHI 110 HAOTIOEHUIO SJIEKTPU3ALMHU T HHIYKIIUECH U TPU COPUKOCHOBEHUH.
HccenenoBanue AeUCTBUS AIEKTPUUECKOTO T0JIS HA TPOBOIHUKY U TUDJIEKTPUKH.
COopka u IpoBepKa padOTHI JEKTPUIECKOH eI MOCTOSHHOTO TOKA.
H3mepenue u peryaupoBaHue CUIIbI TOKA.
7.20 N3mepenue u peryinpoBaHue HalpsKEHUS.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, HAYILETO Y€pe3 PEe3UCTOp, OT CONPOTHBICHUS
pe3ucTopa u HamlpsKEHHs] Ha PE3UCTOpeE.

OMBITHI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTH AJIEKTPUUECKOTO COMPOTUBIICHUS MPOBOAHUKA OT
€ro JIJTMHBI, TJIONIAIM TTOTIEPEYHOTO CEUCHHSI M MaTepuara.

HpOBepKa nmpaBujia CJIOKCHHA HaprDKeHI/Iﬁ npu MmocCJca0BaTCIIbHOM COCAUWHCHUN JIBYX




pesucropoB. IIpoBepka mnpaBwia [ CHUIBl TOKAa NpU HapajuIeIbHOM COEIMHEHUU
pesuctopoB. OrmpeneneHne pabOThl AJIEKTPUYECKOTO TOKA, HWAYIIETO Yepe3 Ppe3UcTop.
OnpeneneHre MOLHOCTH 3JIEKTPUUYECKOTO TOKa, BbIIEIsIeEMON Ha pe3uctope. MccnenoBanue
3aBUCUMOCTH CHJIbI TOKA, UIYIIETO YEPE3 JIAMIIOUKY, OT HalpsbKeHUs Ha Hell. Onpenenenue
KII[ narpeBatens. MccimenoBaHue MarHMTHOIO B3aMMOJEHCTBHS MOCTOSIHHBIX MAarHHUTOB.
N3ydyeHne MarHuTHOrO MOJISl MOCTOSHHBIX MAarHUTOB NPU UX OOBEIUHEHHM U PA3/ICICHUU.
HccnenoBanue JeMCTBUS AJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTpenky. OINbIThI,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIbl B3aUMOJEHCTBUS KAaTyIIKH C TOKOM U MarHuTa OT
CWJIBI TOKa M HaIpaBJICHHS TOKAa B KaTymike. M3yueHue NeHCTBUS MAarHUTHOIO TOJS Ha
IPOBOJHUK ¢ TOKOM. KOHCTpyHpoBaHue U u3ydeHue paboThl 3aeKTpoaBurarens. Msmepenue
KITJI  osnexktpomBuraTenbHOM  ycTaHOBKH. ONBITBI 1O  HCCIEIOBAHUIO  SIBICHUS
JJIEKTPOMAarHUTHOM MHIYKIUU: UCCIEIOBaHHE W3MEHEHUH 3Ha4eHHs M HalpaBJIeHUS

HHAYKIIHOHHOTO TOKa

dusznyeckue SBICHUS B npupoae: 3JICKTPUUYCCKHUE SABJICHUSA B aTMocq)epe, QJICKTPUICCTBO

7.21 YKUBBIX OPraHU3MOB, MAaTHUTHOE T0Jie 3eMJTd, Ipeid MoI0CcoB, pOJb MATHUTHOTO TOJS JIJIst
YKU3HU Ha 3emJie, MOJIIPHOE CUSHUE
TexHu4ecKkrne YCTPOMCTBA: JJIEKTPOCKOI, aMIIEPMETP, BOJBTMETP, pEOCTaT, CUETUUK
7 29 ANEKTPUUECKON  DIHEpPruu, 3JIEKTPOOCBETUTEIHHBIC pUOOPHI, HarpeBaTeIbHbIC
' ANEKTPONPUOOPEl  (IPUMEPBI),  DJIEKTPUUYECKHE  MPEAOXPAHUTENH,  DJIEKTPOMArHUT,
AJIEKTPOJIBUTATETh TOCTOSTHHOT'O TOKA, TEHEPATOP MOCTOSTHHOTO TOKA
9 KIIACC
Kon Kon
[IpoBepsiemble 37IEMEHTHI COAEPIKAHMS
paznena AJI€MEHTa




MEXAHWYECKUE ABJIEHMA

8.1 Mexanudeckoe ABuxeHue. MatepuanbHas Touka. Cucrema oTcuéra

8.2 OTHOCUTEILHOCTh MEXAHUYECKOIO IBYDKEHUS

8.3 PaBHOMEpHOE NpsAMOIMHENHOE ABHKCHHE

8.4 ###Par###HepaBHOMepHOE TpsiMOJIMHEHOE ABM>XeHHE. CpeaHsisi U MTHOBEHHAs CKOPOCThb
' TeJla IPU HEPAaBHOMEPHOM JIBIKEHUH

8.5 Yckopenne. PaBHOYCKOpEHHOE MPSMOJIMHENHOE IBHKEHHE

8.6 #H#HPar###CBooOoaHoe magenue. OnbITe! [anuies

8.7 #H##HPar##PaBHOoMepHOE JBUM)KEHHE MO OKpykHOcTH. llepmoxg u wacrora oOpamieHus.
' JIuneliHas u yrinosast CKOpocTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHKE

8.8 Ilepsriii 3akoH HeloToHa

8.9 Bropoii 3akon HeroToHa

8.10 Tperuii 3akoH HeroToHa

8.11 #HH##Par### [pyHIUTT CYTIEPIIO3UITIN CHIT

8.12 Cuna ynpyroctu. 3akoH ['yka

813 ###Parf##Cuiia TpeHus: cuila TPEHMsI CKOJIBKEHMS, CWJIa TPEHUS IO0KOS, IPYrHe BHIBI
' TpEeHuUs

8.14 Hi#H#Par#H##Cuiia TSHKECTH U 3aKOH BCEMUPHOTO TATOTEHHsI. Y CKOpEHHE CBOOOIHOIO MaJeHUs

8.15 Jemwxenue mianetr Bokpyr Comnnua. IlepBas kocmudeckass ckopocTh. HeBecoMocTh u
' neperpysKku

8.16 PaBHOBecue MatepraabHON TOUKU. AGCOTIOTHO TBEPOE TEIIO

8.17 ###Par###PaBHoBecue TBEPIOrO Tena C 3aKPEIUIEHHOW OCBhIO BpallleHUs. MOMEHT CHIIBIL.
' Lentp TsxecTH

8.18 Nmnynec Tena. M3menenue ummynbca. IMIyabc CHITBI




8.19

3aKoH COXPAHCHUS UMITYJIbCA

8.20 #iHPar#H#PeakTHBHOE TBUKCHHE

8.21 Mexanudeckasi paboTa 1 MOIITHOCTh

8.22 PaGora cui TskecTH, ynpyroctu, TpeHus. CBsi3b 3HEpTUH U paboThI

8.23 IloTeHunanbpHas 3HEprus Tena, MOJAHATOrO HaJl HOBEPXHOCTBIO 3eMIIN

8.24 [ToTeHmanpHast SHEPTHS CKATON TIPYKUHBI

8.25 #H##Par##H#Kuneruueckas sHeprus. Teopema 0 KHHETUYECKON SHEPTUU

8.26 H##Par###3akoH cOXpaHEHUSI MEXaHUYECKON SHEPTUU
[IpakTrueckue pabOTHI:
Onpenenenue cpeiHeN CKOPOCTH CKOJIBKEHUS OpycKa WM ABMKEHUS IIapHKa 10 HaKJIOHHON
wiockoctu. OnpeieieHne YCKOpEHUs Tejla IPH PaBHOYCKOPSHHOM JIBHYKEHUH TI0 HAKJIOHHOM
TUTOCKOCTH.
HccnenoBanne 3aBHCHMOCTH TIYTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM JBW)KCHHH 0€3
Ha4yaJIbHOW CKOPOCTH.

8.7 [TpoBepka rumoTe3sl: eCiIH P PAaBHOYCKOPSHHOM JBHKCHHH 0€3 HadaIbHOW CKOPOCTH IyTH

' OTHOCSTCS KaK pSAJI HEYETHBIX YHCENI, TO COOTBETCTBYIONIUE TIPOMEKYTKH BpPEMEHU

OJIMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHUJIbI TPEHUS CKOJBXEHUS OT CHJIbI HOPMAJIbHOTO JIaBJICHUS.
Onpenenenne KodpuIMEeHTa TpeHus ckoibxkeHus. OnpeneneHue XECTKOCTU MPY>KUHBL
Onpenenenuie pabOTHI CUJIbI TPEHUS P PABHOMEPHOM JIBHKEHHUH TeJia IO TOPU3OHTAJIBHOU
noBepxHocTU. Ormpeaenenue pabOThl CWIBI  YOPYTOCTH TIpU  MOoAbEME Tpy3a ¢
WCIOJIb30BaHNEM HEMOBMKHOTO U TIOJBUKHOTO OJIOKOB

8.8 dusnvecKkue SIBICHUS B MPUPOJAC: MPUIMBBI M OTIWBHI, JBIKeHUE TiaHeT ColHedHOH

' CUCTEMBI, pEaKTUBHOE JIBI)KEHUE JKUBBIX OPraHU3MOB
8.29 TexHUYeCKHue YCTPOWCTBA: CIUIOMETP, JATYUKH TOJIOKEHUS, PACCTOSIHHS W YCKOPCHHS,

paKeThl




MEXAHWYECKUE KOJIEBAHWA 1 BOJIHBI

KonebarenbHoe nBmkeHne. OCHOBHBIE XapaKTEPHCTUKH KojeOaHUil: HEepHoj, dYacTorTa,

9.1
aMIUTUTY/IA

9.2 MareMaTnueckuii ¥ TIPYKUHHBIN MasTHUKH. [IpeBpalrieHue >HEpruud npH KoJjebdaTeTbHOM

' JIBYDKCHUH

9.3 3aryxaromue Konebanus. BeinyxxaeHnsie konebanusi. Pesonanc
Mexanunueckue BosHbL. CBOWCTBAa MEeXaHUYECKUX BOJH. [IpoionpHbIe U MONIepevHbIe BOJTHBI.

9.4 JlnviHa BOJHBI U CKOPOCTH €€ pACIpPOCTpaHEHMs. MexaHH4eCKHe BOJIHBI B TBEPAOM TEIIE,
CEHCMHUYECKHUE BOJIHBI

9.5 3ByK. ['(poMKOCTB U BbICOTa 3BYyKa. OTpakeHUE 3BYKa

9 9.6 WudpasByk u ynbTpa3zByk

[IpakTuyeckne pabOTHI:
OnpeneneHne 4acTOTHI U MIEPHOAA KOJIEOaHUH MaTeMaTHYECKOTO MasiTHUKA.
OnpeneneHue 4YacTOTHI U MEPHOAA KOJIEOaHUH MPYKUHHOTO MasTHUKA

9.7 HccnenoBanne 3aBUCUMOCTH IEpHO/ia KOJEOAHUH MOABEUICHHOTO K HUTU T'py3a OT JIIMHBI
HuTH. MccaenoBanue 3aBUCMMOCTH Iepuoja KoleOaHWH MPYKXHMHHOTO MasTHHUKA OT MacChl
rpy3a. IlpoBepka He3aBHCHMOCTH TepHOAa KOJeOaHWH Tpy3a, MOABEUICHHOTO K HHUTH, OT
MAaccChl Tpy3a M KECTKOCTH NMPYXUHBL. M3Mepenune yckopeHus CBOOOTHOTO MaIeHUs

9.8 Ousnueckue SBICHUS B TMPHUPOJAE: BOCHPUITHE 3BYKOB IKUBOTHBIMH, 3E€MIIETpSICECHHE,
celiCMUYECKHe BOJIHBI, LIyHAMH, 9XO

9.9 TexHuueckue ycTpoHCTBa: 9X0JIOT, UCIIOIH30BAHUE YIBTPA3BYKA B OBITY M TEXHUKE

SJIEKTPOMAT'HUTHOE TIOJIE U DJIEKTPOMAI'HUTHBIE BOJIHBI
10 10.1 DJIEKTPOMArHUTHOE MOJIE. DJIEKTPOMArHuTHbIE BOJIHBI. CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH
10.2 [IIkasa 3JIEKTPOMarHUTHBIX BOJIH
10.3 DnekTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BosHOBBIE CBOMCTBA CBETa




104 [IpakTrdeckue pabOTHI:
' W3ydeHne CBOMCTB 37EKTPOMArHUTHBIX BOJH C TOMOIIHI0 MOOMIIBHOTO TesedoHa
105 du3uvecKue SBICHUS B MPUPOC: OMOJOTUIECKOE JACHCTBUE BUANMOTO, YIBTPadHOIECTOBOTO
' Y PEHTT€HOBCKOTO U3JTy4YCHUN
10.6 TexHuyeckue ycTpoNCTBa: UCTIONB30BAHKE 3JIEKTPOMATHUTHBIX BOJIH IS COTOBOI CBSI3U
CBETOBBIE SABJIEHU A

11.1 JlyueBast monens cBera. MIcTOUHHMKY cBETa

11.2 [IpssMonrHEITHOE pacIpoCTpaHEHHUE CBETa

11.3 Otpaxxenue ceta. [lnockoe 3epkano. 3aKoH OTpakKeHHs CBETa

11.4 [Ipenomnenue cBera. 3akoH npesioMmyieHus cBera. [lojiHoe BHyTpeHHEe OTpakeHUe CBETa

11.5 JIunza. Xop tydeit B TuH3€E

11.6 Onrtuyeckas cuctema (oroannapara, MUKpOCKOIA U TEJIECKOMNA

11.7 I'ma3 kak onrnyeckas cucreMa. bIM30pyKOCTh U JajJbHO30PKOCTh

118 Paznoxxenue 6enoro csera B crektp. OnbiTel HetoToHa. CrioKeHHE CIEKTPAIBHBIX IIBETOB.

11 ' Jlucriepcus CBETa

[IpaxkTryeckue paboTHI:
#H##Par###ccnienoBanre 3aBUCUMOCTH yIJIa OTPAYKEHHS CBETOBOTO JIy4ya OT yrija MaJIeHusl.
##HPartH##13yueHre xapaKTepUCTHK N300pakeHUs MIpeIMeTa B TNIOCKOM 3epKalie.
#H##Par###lccienoBanre 3aBUCUMOCTH yTJla MPEJIOMJICHHUS] CBETOBOTO Jiy4a OT yrJia MaJeHUs

119 Ha TPAHUIIE «BO3AYX — CTEKIIO.

' #H#HPar## lonyueHre n300pakeHUI ¢ TOMOIIBIO COOMPAIOIIEH JIMH3BI.
#i#HPartH##Onpenenenue POKYCHOTO PACCTOSIHUS U ONITUYECKOM CHIIBI COOMPATOIIEH JIMH3BI.
#HH#HHPar#H##ONBITH IO Pa3JI0KEHUIO 0EJI0T0 CBETa B CHEKTP.

HH#HPar###ONBITEl 0 BOCHPUATHIO IIBETA MPEIMETOB IPU UX HAOIIOAECHUU Yepe3 LIBETOBbIE
GUIBTPHI




11.10 ®dusnueckue sBiaeHUs B npupoze: 3atMeHuss Conmnua u JIyHbl, 1BeTa Tes, ONTHYECKHUE
' sBJIeHUs B aTMocepe (1BeT Heba, pedpakiys, paayra, MUPaxK)
11.11 TexHnueckue ycTporucTBa: OUKH, IEPUCKOII, (OTOAMTIAPAT, ONTHYECKHE CBETOBO/IBI
KBAHTOBLGIE SABJIEHUA

12.1 OmneiTel Pe3epdopaa u mianeTapHas Mojenb atoMa. Mojenb aroma bopa

12.2 Hcnyckanne u norsonieHue ceera aromoM. KBaHThI. JInHelHuaTeie CIEKTPBI

12.3 PanuoaxtuBHOCTE. Anb(a, 6eTa- 1 raMMa-u3ITydeHHs

12.4 Ctpoenue aTomHoro siipa. HykinonHas Mojens atTomMHoro siapa. M3otonsl

12.5 PanuoaxTtuBHble npeBpamienus. [lepuoa nonypacnajga aTOMHBIX sii€p

12.6 SnepHble peakiyy. 3aKOHBI COXPAHEHHUS 3aPsI0BOTO M MACCOBOTO YUCEI

12.7 OHeprus cBA3M aTOMHBIX siiep. CBA3b Macchl M SHEPTUU

1 12.8 Peaxiuu cuntesa u nenenus siaep. Merounuku sueprun CosiHLa U 3BE3]1

12.9 SAnepnas sHepreTuka. JleiCTBUE palMOAKTUBHBIX U3JIYYCHHUM HA )KUBBIC OPTraHU3MBI
[IpakTuyeckue paboTHI:
HaOnroneHne CriuomHbIX U IMHEHYAThIX CIIEKTPOB U3ITyYEHHUS.

12.10 HccnenoBanne TpeKkoB: M3MEPEHHWE OHHEPrHMM YacTHIBI IO TOPMO3HOMY TMyTH (1O
dhoTorpadusm).
V3mepeHue paanoakTUBHOTO (poHa
dusnueckue SBICHUS B NMPHUPOJIC: €CTECTBEHHbBIM PaJlMOAKTUBHBIA (HOH, KOCMHUYECKUE JTy4H,

12.11 paZoOaKTUBHOE W3IYYEHUE MPHUPOIHBIX MHUHEPAJIOB, JACUCTBHE PAJUOAKTUBHBIX W3ITYyYCHUIH
Ha OpPraHu3M YeJIOBeKa

12.12 TexHu4ecKne ycTporCTBa: CIEKTPOCKOI, HHANBUIYAIbHBIN J103UMETp, Kamepa Buibscona

MPOBEPSIEMBIE HA OI'3 IO ®U3UKE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA OCHOBHOM
OBPA30OBATEJIbHOI MPOT'PAMMBI OCHOBHOI'O OBIIIET'O OBPA30OBAHMUS



Kox nposepsiemoro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBaHUSA K NMPeIMETHBIM pe3yJibTaTaM 0230BOr0 YPOBHSI OCBOCHHMSI OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOI0 00111ero o0pa3oBanusi Ha ocHoBe PI'OC

[lonnmanue ponu GU3MKKM B Hay4dHOH KapThHE MHpa; cHOPMUPOBAHHOCTH 0A30BBIX MPEACTABICHUN O
3aKOHOMEPHOW CBSI3M U I[IO3HABAEMOCTU SBIIEHUH MPHUPOMABI, O POJU IKCIEpUMEHTa B (U3HKE, O
cucteMooOpasyromeid poinu (U3MKKM B Pa3BUTUM E€CTECTBEHHBIX HAyK, TEXHHUKH W TEXHOIOTUH, 00
9BOJIIONMH (PU3UYECKUX 3HAHHUM U UX POJIU B LIEJIOCTHOM €CTECTBEHHOHAYYHOW KapTHHE MUpPa, O BKIIAJE
POCCHUHCKHX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, 00BICHEHHE MPOLIECCOB OKPYKAIOLIETO
MUPA, Pa3BUTUE TEXHUKU U TEXHOJIOTUHN

3HaHUs O BHJAaX MaTepHH (BEIIECTBO M IOJIE), O JBM)KEHUH KaK Croco0e CYIIEeCTBOBAHUS MaTepuu, 00
ATOMHO-MOJICKYJISIPHOW TEOPHHM CTPOCHHUSI BEIIECTBA, O (U3NYECKOH CYIIHOCTH SBICHUI NPHUPOJIBI
(MeXaHWYECKUX, TEIUIOBBIX, AJIEKTPOMATHUTHBIX M KBAaHTOBBIX); YMEHUE pa3iuyarb SBICHUS 110
ONMCAaHHWIO MX XapaKTEPHBIX CBOMCTB W Ha OCHOBE OIBITOB, JIEMOHCTPHUPYIONIMX HaHHOE (pH3MUECcKoe
SIBJICHUE; YMEHHE PACIIO3HABATh MPOSIBICHUE U3YYEHHBIX (PU3MUECKUX SIBJICHUI B OKPY’KAIOLEM MHPE,

BbIJIEJISIS UX CYILIECTBEHHBIE CBOMCTBA (IPU3HAKN)

BJ'Ia,Z[eHI/Ie OCHOBaMH TOHSITHIHOT'O arrmapara 1 CUMBOJHMYCCKOI'O sA3bIKa (1)I/I3I/IKI/I 1 HCIIOJIB30BAHUC HX
OJis1 pCIICHUA y‘IG6HBIX 3a1a4;, YMCHHEC XapaKTCpU30BaTb CBOMCTBa TCII, (1)I/I3I/ILICCKI/IC SABJICHUA H
IMpOHCCChl, UCITIOJIb3YA Q)YHHaMCHTaJIBHLIe W OMITUPHUYCCKUC 3aKOHBI

YMeHHe OIMCHIBATh HU3YYCHHBIC CBOMCTBA TElI U (1)I/I3I/I‘-IGCKI/I€ SABJICHUS, MUCIIOJIb3Ys (bI/I3I/ILICCKI/I€

BCIINYHHBI

Branenne ocHOBaMH METOJIOB HAyYHOTO MO3HAHUS € YU4ETOM COOIOJCHHUS MpaBUi O€30IacHOrO Tpyaa:
HaOmoneHne GU3NYECKUX SIBJICHUN:

YMEHHE CaMOCTOSTENILHO COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY M3 JaHHOTO Habopa o0opymoBaHUS
M0 WHCTPYKIINH, ONIMCHIBATh X0 OTBITAa U 3alMCHIBATh €T0 PE3YNIbTAThI, (POPMYIUPOBATH BEIBOIBL;
MPOBEICHNE TPSMBIX M KOCBEHHBIX M3MEpEHHI (PU3MUECKUX BEITMUMH: YMEHHE IJIAHUPOBATh M3MEPEHUS,
CaMOCTOSITEIFHO COOMpPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY IO WHCTPYKIMH, BBIYHCISATH 3HAYCHHE
BEJIMYMHBI U aHAJIM3UPOBATh TOIYYCHHBIC PE3YJIbTATHI C YYETOM 3aJaHHOW IOTPENTHOCTH PE3YIIbTaTOB




U3MEPEHHI;

NPOBEIEHUE  HECIOXKHBIX  OKCIEPUMEHTAJIBHBIX  MCCIEJOBAHUH;  CaMOCTOSATENILHO  cOOMpaTh
JKCIIEPUMEHTAIIBHYIO YCTAHOBKY M IIPOBOJUTH MCCIEAOBAHME II0 WHCTPYKLUH, IPEACTABIATH
MOJTy4YEHHBIE 3aBUCUMOCTH (PU3MYECKUX BEIMYUH B BUJIE€ TAOIUIl U IPa)UKOB, YUUTHIBATH MOTPELIHOCTH,
JIeJIaTh BBIBOJIBI I10 PE3YIbTATAM MCCIIEIOBAHNS

[lonnmaHue XapakTepHBIX CBOMCTB ()M3MYECKHX MOAENeH (MaTrepHuaibHas TOYKa, aOCONIOTHO TBEPIOE
TCJI0, MOACIIN CTPOCHHA TIa3oB, )KI/IIIKOCTGI\/JI u TBéleI)IX TCJI, IJIaHETapHasA MOJAC/IL aTOMA, HYKJIOHHAasd
MOJIEJIb ATOMHOTO S/Ipa) U YMEHHE IPUMEHSTh UX JJIs1 OOBsICHEHUS] (PH3HMUECKUX TTPOIIECCOB

VYMmeHnue oOBICHATH (bl/IBI/I‘IeCKI/IC MpouecCChbl U CBOMCTBa TCJI, B TOM 4YHUCJIC U B KOHTCKCTC CI/ITyaI_II/Iﬁ
IMPAKTHUKO-OPUCHTUPOBAHHOI'O XapaKTCpa, B YAaCTHOCTH, BBIABJIATH IMPUYMHHO-CIICACTBCHHBLIC CBA3U U
CTPOUTH 00BICHEHHE C OHOpOI71 Ha HM3YUYCHHBLIC CBOMCTBaA (1)I/IBI/I‘I€CKI/IX HBJ'IGHPIfI, (i)I/ISI/I‘leCKI/Ie 3aKOHBI,
3aKOHOMCPHOCTHU U MOACIIN

YMmenue pemiatb pacu€TtHele 3amaud (Ha 6ase 2 — 3 ypaBHEHHil), MCIOJIB3YS 3aKOHBI U (OPMYIIBI,
CBsI3bIBaroOIIMe (hU3MUYECKHE BEJIMYMHBI, B YaCTHOCTH, 3aIMCHIBATh KPATKOE YCJIOBUE 3a]la4M, BBISABIATH
HEJOCTAIOIUE JTaHHbIE, BBHIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE I €€ PEeIIeHus, UCII0JIb30BaTh
CIPAaBOYHBIE JAHHBIC, IMPOBOAMTH pAc4YE€Thl M OLIEHHWBATH PEATMCTUYHOCTh IOJYYEHHOTO 3HAYCHMS
(u3MYeCcKON BENIMYMHBL, YMEHHE OIpPENeNATh Pa3MEpHOCTh (PU3MUECKOM BEIMUYMHBI, MOJIyYCHHON MpHU

pPELICHUH 3a/1a4n

YMeHune XapaKTCPU30BaTh IMMPUHIUIIBL ﬂCﬁCTBI/IfI TEXHUYCCKUX YCTpOI‘/'ICTB, B TOM 4YHCIE OBITOBBIX
HpI/I60pOB, U HOPOMBIIIICHHBIX TEXHOJIOTMYCCKHUX IMPOLCCCOB IO HUX OINHWCAHWIO, UCIIOJIb3ysd 3HAHUA O

CBOMCTBaxX (PM3UYECKUX SBJICHUN U HEOOX0MUMbIe (HU3NIECKUE 3aKOHOMEPHOCTH

10

YMeHHe HCIOJb30BaTh 3HAHUSA O (I)I/I3I/I"IeCKI/IX SIBJICHUSAX B MOBCEIHEBHOM >KWU3HM JJIS obecrnieueHuUs
0e30macHOCTH pu O6paH_[eHI/II/I ¢ OBITOBBIMH an6opaMH N TCXHUYCCKUMH YCTpOﬁCTBaMH, COXPAaHCHUA
300pOBbA U CO6J'IIOI[CHI/I$I HOPM JSKOJIOTHYECKOI'0 IIOBCACHUA B OKPY)KaIOH_IeP’I cpeac; NMOHUMAHUC
H606XOI[I/IMOCTI/I NPUMCHCHUSA JOCTIDKEHUM (I)I/ISI/IKI/I u TEXHOJIOTHH JJIA palluOHAJIBHOT'O
IMPUPOAOTIOJIL30BAHUA

11

OneIT TOMCKa, TpeoOpa3oBaHUs U MPEACTABICHUS WHPOpPMAIUK (DU3UIECKOTO COJEPKAHUS C




UCIIOJIb30BaHUEM UH(POPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHIl; yMEHHE OLIEHUBATh 10CTOBEPHOCTh
NOJY4YeHHOW MH(pOpPMalMU Ha OCHOBE MMEIOIIUXCS 3HAHUM W JOMOJIHUTENBHBIX MCTOYHUKOB; YMEHHE
UCIIOJIb30BaTh MPU BBINOJHEHUM Y4Y€OHBIX 3aJjaHMi HAy4YHO-TIONMYJIPHYIO JINTEpaTypy (usnueckoro
COJIepXKaHMs, CHpPAaBOUHBbIE MaTepualsbl, pecypchl ceTu HTepHeT; BianeHue O0a30BBIMH HaBBIKAMU
npeodpa3zoBaHus HHPOPMALIUU U3 OJJHOW 3HAKOBOW CHUCTEMBI B IPYT'yI0; YMEHHE CO37aBaTh COOCTBEHHBIE
MUCHMEHHBIE U YCTHBIE COOOLICHHS HA OCHOBE MH(OPMAILIMU U3 HECKOJIBKUX HCTOYHUKOB




HEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMbBIX HA OI'D 110 ®U3UKE

Kon IIpoBepsieMblii 3J1eMEHT COAEP:KAHUS
1 MEXAHUWYECKUE ABJIEHUA
1.1 Mexanunyeckoe aBuxeHue. Matepuanbhas Touka. Cucrema orcuéta. OTHOCUTEIBHOCTD JIBHXKECHHUS
1.2 PaBHOMEpHOE 1 HEpaBHOMEPHOE NBIKEeHUE. CpenHsis ckopocTh. Dopmyna s BEIYUCICHUS CPEIHEH CKOPOCTH: V = S/t
PaBHOMEpHOE mnpsAMOIMHENHOE IBUXKEHHE. 3aBHUCHUMOCTh KOOPJMHATHI Tejda OT BPEMEHU B CIydyae PaBHOMEPHOIO
MPSIMOJIMHENHOTO IBUKEHUSI:
1.3 (1) =x, +ut
I'paduky 3aBUCHMOCTH OT BPEMEHH JUISI TPOCKIMU CKOPOCTH, TMPOCKIUH TEPEMEIICHHS, ITyTH, KOOPIWHATHI MPH
PaBHOMEPHOM MPSIMOJIMHEWHOM JIBUYKEHUU
3aBUCHMOCTH KOOPJIMHATHI TE€JIa OT BPEMEHH B CJIy4ae paBHOYCKOPEHHOTO MPSIMOJIUHEHHOTO JIBHKCHHUS :
£
leif:l =‘|r.|;|: * f_ax * E
@opMynbl 711 OPOECKUUU TEPEMEIICHUs, MPOCKUUU CKOPOCTH M MPOEKUHUU YCKOPEHHSI MpPU PaBHOYCKOPEHHOM
NPSIMOJIMHETHOM JIBU>KEHHH
p— r;
1.4 S, (D) =vy, -t +a, E
U.T(I) =Up, T4, 1,
a.(f)=canst,
vy, T Uy, =2a,8,
I'paduku 3aBUCHMOCTH OT BpPEMEHM [UIsl MPOEKUUU YCKOPEHMS, IMPOEKIHH CKOPOCTHU, MPOEKIHUU IepeMelleHus,
KOOPJHMHATHI IPY PABHOYCKOPEHHOM INPSIMOJUHEHHOM JBUKECHUU
1.5 CBobogHoe manenue. @opMmyrbl, OMHUCHIBAIOIINE CBOOOAHOE MaJCHHE Tela MO BepTUKAIU (IBIDKEHUE Tela BHHU3 WIH




BBCPX OTHOCUTCIIBHO IOBCPXHOCTU BCMJ'II/I). rpaq)I/IKI/I 3aBUCUMOCTHU OT BPEMCHHU I MPOCKIHU YCKOPCHU:, IMPOCKIUU

CKOPOCTH U KOOPAWHATHI ITPpH CBOGOI[HOM MNaaACHUHN TCJIa 110 BEPTUKAIN

CKopocTh paBHOMEPHOI'O JIBUKEHMSI T€JIa 110 OKPYKHOCTH. HanpasiieHue ckopocTH.
dopmyna 1S BBIYUCIIEHUS CKOPOCTH Y€pe3 Painyc OKPYKHOCTHU U MEPUO]T 0OpallieHus:

L= 2nR
T
IlenTpocTpeMutenbHoe yckopeHne. HampaBieHue LIEHTPOCTPEMHUTENBHOIO YCKOpeHHA. Dopmyna Ui BBIYACICHUS
CKOPEHHS:
1.6 yEroP
2
o
“TR
dopmyina, cBA3bIBAIOIIAs IEPUOJ M YACTOTY OOpaIleHNs:
v = 1
T
Macca. [InotHOCTSH BemecTBa. @opMyiia 11sl BBIYMCIECHUS IUIOTHOCTH:
1.7 _m
V
1.8 Cuna — BekTopHas gusnyeckas BeqnunHa. CloKeHHe Cuil
1.9 SIBnenue nnepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
1.10 F=m-d
CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpa CUJIbI, IEHCTBYIOLIEH Ha TEJIO0
B3aumoneiictue ten. Tpernit 3akoH HeroToHa:
1.11 - -
Fy y=-F
1.12 TpeHue nokost U TpeHne CKoIbXKeHUs. DopMyiia JUIsl BBIYACICHUS MOYJISl CUIIbI TPEHUS CKOJIbKECHUS:




szu-;‘f

1.13

Hedopmarus Tena. Yupyrue u Heynpyrue aedopManuu. 3akoH ynpyroi aegopmarmn (3akon ['yka):
F=k-Al

1.14

BceMupHoe Tarorenue. 3aKoH BCEMUPHOTO TATOTECHHS:
my - 1M,
F=G L1 _2
R
Cuna TsKkecTu. Y CKOpeHre CBOOOIHOTO MaICHHUS.
dopmyna 17151 BBIYUCICHUS CHITBI TSHKECTH BOIHM3H roBepxHocTr 3emin: F = mg.

JBmwxenue muanet Bokpyr Connina. [lepsast kocMuueckas ckopoctb. HeBecoMOCTh U ieperpy3ku

1.15

Nmnynbe Tena — BekTopHas puznyeckas BeIMYUHA.

D=mi

Nmnynbe cucremsl Teil. U3menenune uMmiryabca. IMnyJibC CUIIb

1.16

3akoH COXpaHCHUSA UMITyJIbCa JJI SaMKHYTOﬁ CHUCTEMBI TCJI:

D=1, +m, U, =const

PeaxTtuBHOE NBMKEHUE

1.17

Mexannueckas pabora. @opMyia Ui BHIUUCIEHUS PAOOThI CHJIbL:
A=Fscosc

Mexanndeckass MOIITHOCTD:

n=2
r

1.18

Kunetnueckas u MOTCHIUAJIbHAs DHCPI'Us. cDO]Z)MyJ'Ia. JUISL BBIYUCIIEHUS KUHETHYECKOM OHEPIUu:

H!Uz
Ep=—r




Teopema o kuHetndeckoii sHepruu. GopmMyna A BEIUUCICHUS MTOTESHIIMATIBHON SHEPTUH Tela, OJHSATOTO
HaJ 3eMIeil:

E,= mgh

1.19

Mexanuuyeckas OHCPIus:

E:EE'FEF

3aK0H COXpaHEHHS MeXaHU4eCcKol sHeprun. Dopmyra Jijis 3aKOHA COXPAHEHUS MEXaHWICCKOW SHEPTUU B OTCYTCTBHC
cun Tpenus: E = const.
[peBpamieHre MEXaHUIECKON SHEPTUH MTPY HATMYHUN CHIIBI TPEHHUSL.

1.20

[IpocTeie MexaHU3MBI. «30JI0TOE TPABHUIIO» MEXAHUKH.
Ppiuar. Moment cuiter; M - FI.
YcnoBue paBHOBeCHs phlyara:

M +M, +..=0
[MonBuxHbI 1 HeOABMKHBIN O0510KK. KITJ] mpocThIX MEXaHU3MOB,

n= Anonesnas

A&a‘rpanema

1.21

[laBiienue TBEpIOTO TEIA.

@opMyita 171 BBIYUCIICHHS 1aBJICHHs TBEPIOTO Tena:

_F
P==-

JaBnenue raza. AtMmocdhepHOe 1aBlICHUE.
l'unpocraTtuueckoe AaBieHNUE BHYTPH KUKOCTH.
®dopmyra 1715 BBIYUCICHUS JaBICHUS BHYTPU KHUJIKOCTH:

p=pgh+p_,




1.22

3axoH Ilackans. ['mapaBnudeckuii npecc

3akon Apxumena. @opmyna At OIpeIesieHUs BbITAIKUBAIOIIEH CHIIBI, ICHCTBYIOIIEH Ha TEJO, MOTrPYXKEHHOE B )KUIKOCTh

WIN Ta3:
1.23 —
Fap =PEV
YcnoBue ruraBanus tena. [lnaBanue cy0B M BO3AyXOIUIaBaHHE
MexaHnuueckue KoJieOaHus. AMIUIMTY[A, TIEPUOJ U YacToTa Kosiebanuii. Dopmyra, CBS3bIBAIOIIAs YacTOTY M TEPHOJ]
KoJeOaHui:
1.24
v = 1
T
1.25 MareMaTHUeCKUH 1 IPY>KUHHBIN MassTHUKU. [IpeBparieHne SHepruu npu KojaeOaTeIbHOM JIBUKCHUN
1.26 3aryxaromue kojaebanus. BeinyxeHHsle kojaebanus. Pesonanc
Mexanunueckue BOJHBL. [IpomosbHbIe U TOTIepevHbIe BOJHBL. J[TMHA BOJHBI  CKOPOCTH PACIIPOCTPAHEHHUS BOJTHBI:
1.27 -
L=v-T
1.28 3ByK. 'poMKOCTB U BBICOTa 3ByKa. OTpakeHHE 3BYKOBOI BOJIHBI HA TpaHMIe ABYX cpel. MHpa3ByK U yIbTpa3ByK
Ipaxmuyeckue pabomul
W3mepeHne cpeqHel IUIOTHOCTH BEIIECTBA; apXHUMEIOBOM CHIIBI, JKECTKOCTH TIPYKUHBI; KOdPQHUIMEHTa TPEHHS
CKOJILKEHUS; paOOThI CHIIBI TPEHUS, CUJIBI YIPYTOCTH; CPEIHEH CKOPOCTH IBHKECHHUSI OpYyCKa MO HAKIOHHOW TUIOCKOCTH;
YCKOpEeHHUs1 Opycka NpH JBWKEHUHM 110 HAKJIOHHOW IUIOCKOCTH, YacTOTHI W TEpHOAa KOJICOAHWH MaTeMaTH4eCKOTO
MasiTHAKA;, YaCTOTHl U TIeproJa KOJeOaHUI MPYKMHHOTO MasTHUKA; MOMEHTA CHJIBI, JCHCTBYIONIETO HA pPbIYar; padoThI
1.29 CHJIBI YIIPYTOCTH TIPH MTOABEME Tpy3a C MOMOIIBI0 HEMOABMYKHOTO 0JIOKA; paObOThI CHIIBI YIIPYTOCTH MIPH MOABEME Tpy3a C

MTOMOIUIBIO TTOJIBUKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBOW CHIIBI OT 00bEMa MOTrPY:KEHHOM YacTH Tella M OT IUIOTHOCTU >KUIKOCTH;
HE3aBHCHUMOCTH BBITAJIKHUBAIOIIEH CHUJIBI OT MAcChl T€Ja; CHUJIBI TPEHHUS CKOJBKEHUS OT CUIIbl HOPMAJILHOTO JABJICHUS U OT
poJia MOBEPXHOCTH; CUIIBI YIPYTOCTH, BO3HUKAIOIIEH B MPYXUHE, OT CTENEHU AepopMalliy NPYKUHBI, yCKOPEHHs Opycka
OT yIJla HAaKJIOHA HAIpPaBISIIONICH; Nepuojaa (YacToThl) KoNeOaHW HHUTSHOrO MasTHHKA OT JUIMHBI HUTH; MepHoaa




Kose0aHui IIPY>KUHHOTO MAaATHHUKA OT MACCHI I'py3a U JKECTKOCTHU MPYXXHUHBI; UCCIICA0OBAHUC HC3aBUCUMOCTU IICPpHUOa
KoJIe0aHUI HUTSHOTO MAasiTHUKA OT MAacChI rpysa. HpOBepKa YCJIOBUA paBHOBECHUS pblUara

Dusuueckue s6/1eHU 8 npupode: MMPpUMCPbI ABUXXCHUA C PA3JIMYHBIMU CKOPOCTIAMU B JKMBOM U HEXHBOM mnmpuponae,

I[GflCTBHC CWJIBI TPCHUA B IPUPOAC U TCXHUKE, ITPUIIUBBI U OTJIMBBI, IBUKCHHUEC TIJIAHCT ConHeyHou CUCTCMbI, PCAKTHBHOC

130 ABVIKCHUC JKHBBIX OPraHM3MOB, pbldaru B TECJIC 4YCJIOBCKA, BJIMUAHUC aTMOC(bepHOFO JaBJICHUSA Ha JKUBOH OpraHu3M,
IIJIaBaHUEC pbl6, BOCITPHUATHUC 3BYKOB )XMBOTHBIMU, 3CMJICTPSACCHUC, cericMHUYECKHUE BOJIHbI, IYHAMH, 5XO
Texnuueckue ycmpoucmea: CUUIOMETP, TATUYUKU TOJOXKECHHUS, PACCTOSHUS W YCKOPEHUS, JUHAMOMETP, TOIIUITHHKH,
131 paKeThl, pbIYAr, IOJBWXHBIA W HEMOABIKHBIA OJOKM, HAKIOHHAs TUIOCKOCTh, MPOCTHIE MEXaHWU3MBI B OBITY,
' COOOMIAroIMeECs] COCYbl, YCTPONCTBO BOJOMPOBOJA, THAPABIMYECCKHN Ipecc, MaHOMETp, OapoMeTp, BBICOTOMED,
MIOPIIHEBOM HACOC, APEOMETP, IXOJIOT, UCTIOJIB30BAHUE YIBTPA3BYKa B ObITY U TEXHUKE
2 TEIUUIOBBIE SABJIEHU S
51 OCHOBHBIE TOJIO)KEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOECHMs BemiecTBa. Mojenu TBEPIOTO, KHUIKOIO H
' ra3000pa3HOro COCTOSHUH BemecTBa. Kpucrammnaeckue u amopdHbIC Tena
2.2 JIBrokeHue yactull BeniectBa. CBsi3b CKOPOCTH JABIDKEHHS YaCTHUIL C TeMIIepaTypoil. bpoyHoBckoe nBmkenue, nuddysus
2.3 CMauyuBaHUE ¥ KaMWUISIPHBIC SIBICHUS
2.4 TemuioBo€ pacuIMpeHne u CXaTue
2.5 TennoBoe paBHOBecHE
2.6 Buytpennsis sueprusi. Pabora u Tenonepenaya Kak criocoObl H3MEHEHHS] BHYTPEHHEH YHEPTUu
2.7 Buael Temionepenaun: TemONpPOBOIHOCTD, KOHBEKIUSA, U3TyYCHUE
HarpeBanune u oxnaxaenue Ten. KoamuecTBo TEIUIOTHI. Y eIbHAS TETNIOEMKOCTb:
28 O=cml(t,-t)
3aKOH COXpaHEeHHsI SHEPTUU B TEIUIOBBIX MpoIleccax. Y paBHEHHUE TEIIOBOTO OaslaHca:
2.9 Ql +Q2 + =0
2.10 Hcnapenne u koHzmeHcanws. V3MeHeHHWe BHYTpEHHEH JHEPrHU B MpOIECCE WCIApeHUsT W KOHIeHcanuu. KureHue




KUIKOCTH. Y JIeNbHas TeIuIoTa mapoobpaszosanus: L = Q/m

2.11 BnaxxnocTs Bo3yxa
[TnaBnenne n Kpucraum3anus. Vi3MeHeHne BHYTPEHHEW SHEPTHH MPH TUIABICHUH W KPUCTAJUTH3ANNHU. Y IeNbHAs TEeTIoTa
TUTABJICHHUS :
2.12
o
"
2.13 BHyTpeHHsIs 9HEprus cropanusi TOIUIMBa. Y IelibHasl TeIJIoTa Cropanus Tormuea: = Q/m
2.14 Ipuniune! paboTs! TernoBelx aeurarenei. KI1J] Tennosoro asurarens
Ipakmuyeckue pabomwl
W3mepenne yaenpHON TEMI0EMKOCTA METAIUTMYECKOTO HMJIMHAPA; KOJTUYECTBA TEIUIOTHI, MOJTyYeHHOTO BOJIOW KOMHATHOM
215 TeMIepaTypbl (UKCUPOBAHHOM MacChl, B KOTOPYIO OIYIIEH HAarpeTbli IMIMHIP;, KOJIWYECTBA TEIUIOTHI, OTAAHHOTO
' HArpeThIM LWIMHAPOM, TIOCIIE ONMYCKAaHUS €ro B BOJAY KOMHATHOW TEMIIEPaTyphl; OTHOCHUTEIILHOW BIIAKHOCTH BO3/YyXa;
yIEIBHOM TETUIOTHI TUTaBJICHHS Jbaa. VcciieoBaHue M3MEHEHHUS TEMITEPATyphl BOABI MIPH PA3IMYHBIX YCIOBHUSIX; SBICHHS
TETI00OMEHA TIPY CMEIIMBAHUH XOJIOTHON M TOPsiYeil BOJIBI; POIIECcca HCTIAPCHHUS
216 Dusuueckue si81eHUsA 8 npupoOde. TIOBEPXHOCTHOE HATSKCHUE M KAIMMJUISIPHBIC SIBIICHHS B IPUPO/IE, KPUCTAIUIBI B IPUPO/IE,
' nznydyenue CoJHIIa, 3aMep3aHre BOJJOEMOB, MOPCKUE OpH3bl; 00pa3oBaHKE POCHI, TYMaHa, HHEsl, CHEra
Texnuueckue ycmpoticmea: KalWUIAPbI, NPUMEPbI HUCIOJIB30BaHUS KPUCTAJIOB, JKUIAKOCTHBIA TEPMOMETp, IATUUK
2.17 TEMIEPATyphbl, TEPMOC, CHUCTeMa OTOIUICHHS JOMOB, THUTPOMETPBI, IICUXPOMETp, MapoBas TypOWHA, ABHUraTeNb
BHYTPEHHET'0 CTOPaHUs
3 DJIEKTPOMAT'HUTHBIE SIBJIEHUS
3.1 DnexTpusanys Tei. J[Ba BUaa AIEKTPHUSCKUX 3apsiioB
3.2 B3aunmMopeiicTBue 3apspkeHHbIX Tell. 3akoH Kynona
3.3 3aK0H COXpaHEHUS IEKTPHUECKOTO 3apsiia
34 OnekTpuyeckoe mosie. Hampsok€HHOCTR 3neKkTpuyeckoro moiid. [IpuHIMN cynmeprno3uiuu SJIeKTPUYSCKUX Mojel (Ha

Ka4eCTBEHHOM YPOBHE)




Hocutenu QJICKTPHUYCCKUX 3apsad0B. HeﬁCTBHe QJICKTPHUYCCKOI'0 IOJIsI Ha JSJICKTPUYCCKHUE 3apsanbl.

[IpoBogHUKN U

3.5
TUDIICKTPUKU
36 [locTosiHHBIN An1ekTpudecKkuil Tok. JlelcTBus anekTpuyeckoro Toka. Cumna toka. Hanpsxenue.
' | =g/t,U=Alq
37 DIIEKTPUYECKOE CONPOTUBIICHUE. Y ACIIBHOE JIEKTPUIECKOE CONMPOTHRIICHHE:
' R =pl/S
3.8 3akon Oma st yuactka snektpuueckoi nenu: | = U/R
[TocnenoBarenbsHOE COCTMHEHUE TIPOBOTHUKOB:
I, =1, U=U,+U,. R=R +R,
3.9 [NapannensHoe coeAMHEHNHE TPOBOAHUKOB PABHOTO COMPOTHBIICHHUS:
U=UyI=1,+I;R=".
CMenranHble COSTMHEHUS TTPOBOTHUKOB
3.10 PaGota u MomrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3akon Jlxoynsa — Jlenmna:
3.11 0= 12 ‘R-t
3.12 OmnbiT OpcTena. MarHuTHOE T0JIe IPSMOTO TIPOBOIHUKA ¢ TOKOM. JIMHUY MarHUTHON MHIYKITHH
3.13 MarauTHO€ 10JI€ MOCTOSSHHOIO MaruuTa. B3anmoaelicTBie MOCTOSHHBIX MArHUTOB
3.14 JleficTB€ MAarHUTHOTO TOJISI HA POBOJHUK C TOKOM
3.15 OnbiTel @apanes. fABnenHue snekTpoMarauTHON nHAyKuK. [Ipasuno Jlenna
Ilpakmuueckue pabomul
3.16 W3mepenne 3JeKTPUYEeCKOr0 COMPOTHBIICHUS PE3UCTOPA; MOIIHOCTU AJICKTPUICCKOTO TOKA; PabOTBI AIEKTPUUCCKOTO

TOKa.




HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHUKANOLICTO B IIPOBOAHHKE (pC3I/ICTOpLI, naMnqua), OT HAIIPAKCHHUA Ha
KOHLIaX HPOBOAHHKA; 3aBHUCHUMOCTU COIIPOTUBJIICHUS OT IAJIMHBI MPOBOJAHUKA, INIOMIAAX €0 HONCPCHYHOI'0 CCUYCHUS U
YACIIBbHOTO COIIPOTUBIICHUS.

HpOBepKa IpaBujia Ui SJICKTPUYCCKOT'O HAIIPAKCHUA MPU MOCICAOBATCIIBHOM COCANHCHUN NIPOBOJAHUKOB, IpaBUJIia IJId
CHJIBI JICKTPHUYCCKOI'O TOKA IPU MapaJUICJIIbHOM COCAMHCHUHN ITPOBOJHUKOB (pe3I/ICTOpBI )51 naMnqua)

Dusuueckue s61eHU 8 npupode: OJICKTPHUYCCKUC ABJICHHA B aTMocq)epe, QJICKTPHUYCCTBO JKUBLIX OPTraHU3MOB, MArHUTHOC

317 noJie 3emut, Jipeiid moIroCcoB, poJIb MATHUTHOTO TOJIS JIJIS J)KU3HU Ha 3eMJIe, OJISIPHOE CHSTHHE
Texnuueckue ycmpoticmea: dSJCKTPOCKON, aMIIepPMETP, BOJBTMETpP, PEOCTAaT, CYETYMK DIIEKTPHUECKOW DSHEPTHH,

3.18 AJIEKTPOOCBETUTENILHBIC TPUOOPHI, HArpeBaTEIbHBIC AJICKTPONPHOOPHI (TPUMEPHI), SJICKTPUYCCKHUE TPEAOXPAHUTEIH,
AJIEKTPOMATHHUT, AIIEKTPOJIBUTATEIH TIOCTOSTHHOTO TOKA, TEHEPATOP MOCTOSIHHOTO TOKA

3.19 DJIeKTpOMarHuTHbIC BOJHBI. [1IKalia 3JIeKTpPOMAarHUTHBIX BOJIH

3.20 JlygeBast mozienb cBeta. [IpsMonrHeHOe pacipOCTpaHEHUE CBETA

3.21 3akoH oTpaxeHus cBeta. [lmockoe 3epkaso

3.22 IIpenomnieHne cBeTa. 3aKOH NPENOMIICHHSI CBETA

3.23 Jucnepcus cBera

3.24 Jlunza. Xop nydeii B tunze. DokycHoe paccrostHue uH3bI. Ontryeckast cuna auasbl: D = 1/F

3.25 I'na3 kak ontuyeckas cucrema. OnTuyeckue npruoopsl
Ipakmuyeckue pabomol
#H#HPar##lIaMepeHne  ONTHYECKOW CcHJIBI coOuparomieil JHH3bI; (DOKYCHOTO PAcCTOSHUS COOMparouiei JIMH3BL (110
CBOWCTBY paBEHCTBA pa3MepOB MpeaAMeTa U N300paskeHMsI, KOTAa MPeaAMET PacIoyIoKeH B IBOMHOM (hokyce), ToKa3aTes

3.26 MIPEIOMJIEHHUS CTEKJIA.
###Par###IccnenoBanne CBOWCTBA HM300pa)KEHUS, TOJYYEHHOTO C TOMOIIBIO COOMpAIOIEH JHMH3bI; W3MEHEHUS
(OKYCHOTO PacCTOSIHUS ABYX CJIOXEHHBIX JIMH3; 3aBUCHMOCTH yIJIa MPEJIOMJICHHS CBETOBOTO Jiyda OT yIJia MaJIeHUs Ha
TPaHUIIE «BO3YX — CTEKIIO»

3.7 Qusuueckue serenus 6 npupoode: 3atMenus Coxnna u JIyHbI, IBeTa Tel, ONTHYECKUE SIBICHUS B aTMocdepe (uBeT Heba,

pedpakius, pagyra, MUpax)




3.28 Texnuueckue ycmpoticmea: OYKHY, IEPUCKOM, poToanmapaT, ONTHUECKHE CBETOBOIBI
4 KBAHTOBEBIE SBJIEHUA

4.1 PamnoaktuBHOCTH. Anb(a-, 6eTa-, raMma-usnydenus. Peakuun anbda-u 6eta-pacmana

4.2 OmnsiThl Pesepdopaa no paccesnuto ansgpa-yactuul. IlnanerapHas mojens aToma

4.3 CoctaB aToMHOrO0 siipa. M30TOmBI

4.4 [Tepuon monypacnaga aTOMHBIX SIAEP

4.5 SnepHble peakiuy. 3aKOHbI COXPaHEHHUs 3apsJIOBOIO M MACCOBOT'O YUCEI

46 DQusuueckue a61eHus 8 npupooe: eCTECTBEHHBIN PaJMOAKTUBHBIA (POH, KOCMUYECKHE JIyYH, PAIHOAKTUBHOE H3IyYCHUE
' MPUPOHBIX MUHEPAJIOB, NEHCTBHE PaAMOAKTUBHBIX U3JIy4E€HUI Ha OPraHu3M YeJOBeKa

4.7 Texnuueckue ycmpoiicmea. CIEKTPOCKOII, HHIUBUAYAJIbHBIN T03UMETp, KaMepa BuibcoHa, simepHas SJHepreTiKa




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YUEHUKA

» Gusuka 7 xnacc/Ilepeimkua .M., UBarnoB A.U. AkionepHoe 0OIIECTBO
"UznarensctBo "[IpocBenienne”

» ®usuka § knacc/Ileppimknn .M., UBanoB A.M. AkironepHoe 00111ecTBO
"UznarensctBo "[IpocBenienne”

» ®uzuka 9 xknacc/ [lepeimkun A.B., I'yrauk E.M. OO0miecTBoO ¢ orpaHu4eHHON
0oTBETCTBEHHOCTHIO «JIPODA»; AkimonepHoe obmiectBo «M3narenbcTBoO

«IIpocsemieHue»

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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