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HOACHUTEJIbHAS 3AIIMCKA

[Iporpamma 1o ¢Qusuke Ha ypOBHE OCHOBHOIO o00IIero oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE TMOJOXXEHUM M TpeOOBaHWUU K pe3ylibTaTaM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
OI'OC O0Q, a Takxke ¢ yuérom deaepanbHOl pabodei MporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueoHoro npeamera «duzukay.

Copepxkanue mnporpaMmbl 1o (u3MKe HampaBieHO Ha (HOPMUPOBAHME
€CTECTBEHHOHAYYHON TpPaMOTHOCTH OOYYAIONIMXCS W OPTaHU3AIMI0 HW3YYCHHS
¢u3MKN Ha NEATEIbHOCTHOW OCHOBe. B mporpamme mo (usuke y4WUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mnpeaMera B peanuzaiuu TpedoBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEAMETHBIM pe3yJabTaTaM O00yUEHHUs, a TAKKe
MEXXIIPEJMETHbIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHus.

[Iporpamma no gu3uke ycTaHaBIMBAET pacnpejieiieHue yueOHOro MaTepuana
1o rojgaM obyueHus (1o Kiaccam), MpeajiaraeT IPUMEPHYIO MOCIIEI0BATEIbHOCTD
U3Y4YEHHS] TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHs MPEAMETHOrO COJIEpKAHUSA U
y4€Te BO3PACTHBIX OCOOEHHOCTEH 00yUYaroIIuXcsl.

[Iporpamma mo ¢usuke paszpaboTaHa € LEIbIO OKa3aHUS METOJUYECKON
MOMOIIIM YYUTENIO B CO3/IaHUU pabouelt mporpamMmbl 0 y4eOHOMY HPEIMETY.

®du3rka SBIAETCS CUCTEMOOOPA3YIONUM ISl €CTECTBEHHOHAYYHBIX YICOHBIX
PEeIMETOB, TOCKOJbKY (U3NYECKHE 3aKOHBI JIEKAaT B OCHOBE MPOIECCOB H
SBJICHUHM, W3yyaeMbIX XUMHEH, Ouojorueit, acrpoHomMued U QGU3HIECKON
reorpadgued, BHOCHT BKJAaJ B  €CTECTBEHHOHAyYHYIO KapTUHY  MHpa,
OpeloCcTaBIseT HauOosee sCHble O00pa3lbpl MPUMEHEHHS Hay4dHOro METoJa
MO3HAHUS, TO €CTh CI1OCO0a MOIYYEHHs JOCTOBEPHBIX 3HAHUM O MUpE.

OnHa W3 TNIaBHBIX 3a/ad (PU3NYECKOro OOpa3oBaHUS B CTPYKTYpe OOILero
00pa3oBaHMsI COCTOMT B (POPMHUPOBAHUU ECTECTBEHHOHAYYHOM TPAMOTHOCTH M
UHTEpECca K HayKe y 00ydarouuxcsl.

N3yyenne @usukun Ha 0a30BOM ypOBHE MpPEAINOJAraeT OBJIaJCHUE
CIEIYIOUIUMU KOMIETEHTHOCTSIMH, XapaKTEePU3YIOUIUMU €CTECTBEHHOHAYUYHYIO
rPaMOTHOCTb:

e Hay4HO OOBSACHATDH SIBICHUS;

e OIICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O HCCIIEIOBAHUS;

e HHTEPHPETHUPOBATH  JIAHHBIE WU  HUCIOJb30BaTh  HAy4dHbIC
JTIOKa3aTEeNbCTBA JJIS MOTYYEHHS BEIBOOB.

Henn wu3yueHuss (Gu3MKK Ha YpPOBHE OCHOBHOI'O 00IIero oOpa3oBaHUs
onpeznenensl B Konmenmuu mnpenonaBaHusi ydeOHoro npenmera «duszuka» B
oOpa3oBaTelbHBIX oOpraHuzamusx Poccuiickoit ®Denepaiuu, peamu3yOMUX
OCHOBHBIE  0011€00pa3oBaTeNbHbIE MPOTPaMMbl, YTBEPXKAEHHOH pelICHUEM



Komnernn MunucrepctBa npocsemienus Poccuiickoit deaepanuu (mpoTokos oT 3
nexadps 2019 r. Ne [1K4BH).
eaun nzyyenus GU3NKU:

NpHOOpETeHHEe HHTEepeca M CTPEeMJICHHS OOyJaloNUMXCS K HAydYHOMY
U3YYCHHIO MPUPOABI, PAa3BUTHE HUX HMHTEUICKTYAJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE NPEACTABIICHUA O HAYYHOM METOJIC IO3HAHUA U (POPMUPOBAHHUE
UCCIICIOBATEIBLCKOTO OTHOMICHUS K OKPYKAFOIIUM SBJICHUSM;
dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydeHHUs
OCHOB CTPOCHHMSI MaTepur U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
dbopMUpOBaHUE TPEICTABICHUNA O PO (U3UKH IS Pa3BUTHS JPYTHX
CCTECTBCHHBIX HayK, TEXHUKHU M TEXHOJIOTUH;

pa3BUTHE  MPEACTaBICHHH O  BO3MOXKHBIX  cdepax  Oymyrien
1po()eCCHOHATIBHOM IEATEIBHOCTH, CBA3aHHOM ¢ (PM3UKOM, MOArOTOBKA K
JaJbHEUTIIeMy O0yUEHHUIO B TOM HaIPaBJICHUH.

JlocTrkeHue 3TUX Uenedl mporpamMmbl MO (U3MKE HAa YPOBHE OCHOBHOIO
o011ero oopazoBaHusl 00€CIIEUNBAETCS PEIICHUEM CIEAYIOINX 3244

npuoOpeTeHre 3HAaHUM O JIUCKPETHOM CTPOCHHUM  BEIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJEKTPUUYECKUX, MArHUTHBIX WU KBAHTOBBIX
SBJICHUSAX;

npUOOpEeTeHre YMEHUN ONMUCHIBATh U OOBSCHATH (DM3UUECKHUE SBICHHS C
UCIIOJIb30BAaHUEM NIOJyYEHHBIX 3HAHUM;

OCBOCHHE METOJIOB pEIIECHUA NPOCTEUIIMX pPacu€THBIX 3aJad C
UCIIOJIb30BaHUEM buznyecKux MoJieNeH, TBOPUYECKHUX "
MPaKTUKOOPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUN HAOII0AaTh MPUPOHBIC SIBICHUS U BHITIOIHATH OMBITHI,
nabopaTopHble  pabOTBl M SKCHEPHUMEHTAIbHBIE HCCIEAOBAHUS  C
UCIOJIb30BAaHUEM U3MEPUTENBHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MHpOpMaIel (PU3NUECKOro COACpKaHUS,
BKJItOYasi HHPOPMAIIUIO O COBPEMEHHBIX JOCTIKEHUAX (PU3UKHU, aHATIU3 U
KPUTHUYECKOE OLICHUBaHUE UH(POPMALIHH;

3HAKOMCTBO €O chepamu nmpodecCuOHaTBbHON NesATEeNbHOCTH, CBI3aHHBIMU
C (U3MKOH, M COBPEMEHHBIMH TEXHOJOTUSIMHU, OCHOBaHHBIMU Ha
JOCTHKEHUAX (PU3UUECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOLIETrO

oOpazoBanus orBoauTcs 238 dacoB: B 7 kiacce — 68 yacoB (2 yaca B He/IeN0), B 8
KkJacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 daca B Helemro).

[Ipennaraemslii B mporpaMMe no (u3Mke nepeyeHs JabopaTopHbIX paboT U
OIBITOB HOCUT PEKOMEHJATENbHBIN XapaKTep, YIYUTENb JeaeT BIOOP MPOBEACHHUS



7a00paTOpHBIX pabOT U OMNBITOB € YYETOM HWHIUBHIYAJIbHBIX OCOOCHHOCTEH
0o0y4JarommMxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpeiaraéMbIX B pamMKax
OCHOBHOT'0 TOCYZapCTBEHHOT'O 9K3aMeHa 10 (hU3HKE.



COIEPKAHUE OBYUEHUA
7 KIIACC

Pa3znesn 1. ®u3uka u e€ posib B MO3HAHUM OKPY:KAIOIIEro Mupa.

®usuka — Hayka o npupoxe. fBnenHus npuponbl. DuU3MYecKue SBICHUSA:
MEXaHNYECKHUE, TEIUIOBBIE, DJIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouzuueckne BenuuuHbl. W3mepenmne ¢usndeckux BenuduH. Duszmueckue
npuOopsl. [Torpemnocts n3mepennit. MexayHapoaHas cucTemMa eIMHUII.

Kak ¢u3zuka u Jpyrue €cTeCTBEHHblE HAyKd HU3Yy4alOT [PUPOLY.
EcTecTBeHHOHayuyHBI METOJ] MO3HAHUA: HAOJIOJIEHUE, IMOCTAHOBKA HAYYHOI'O
BONPOCA, BBIIBMJKEHHUE THIIOTE3, SKCIIEPUMEHT MO MPOBEPKE THIOTE3, OOBICHEHHE
HabogaeMoro apienus. Onucanue GU3NUEeCKUX SBJICHUN C MTOMOILIBIO MOJIEEH.

Jemoncmpayuu.

1. MexaHuuyeckue, TEIUIOBBIE, DJIEKTPUYECKHE, MArHUTHbBIC, CBETOBbIC

SIBJICHUSL.
2. ®usnueckue MpuOOPHl U MPOLEAypa NPIMbIX U3MEPEHUN aHAJIOTOBBIM U
U(GPOBBIM MPUOOPOM.
Jlabopamopnwie padbomosl u onvimel.
1. OmpeneneHue UEHBI I€JIEHUS IIKaJIbl U3MEPUTEIBLHOTO IpUOOpa.
2. M3MepeHue pacCTOSHUMN.
3. M3mepenue o6bE€Ma KUIKOCTU U TBEPJOTO TENA.
4. OmnpeneneHue pa3sMepoB MAIbIX TEJ.
5. W3mepenue temieparypsl INpH NOMOIIHM >KHIKOCTHOTO TEPMOMETpPA H
JaTYUKA TEMIEPATYypPHI.

6. IIpoBenenue wmccienoBaHus IO MPOBEPKE TMIIOTE3bI: JAJIBHOCTH IOJETA
[IapuKa, MyIIEHHOTO TOPU30HTAJIBHO, TeM OOJbIle, YeM OOJbIlle BHICOTA
IyCKa.

Paspneu 2. IlepBoHayanbHbIe CBEACHUS O CTPOCHUHU BelleCTBA.

Crpoenue BemiecTBa: aTOMbl M MOJEKYJNbl, HX pasMmepbl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEUIECTBA.

JIBwxeHnne yactul BemectBa. CBfA3b CKOPOCTH JBWKEHHS YacCTHUI[ C
Temnepatypoil. bpoyHoBckoe nBuwxkenue, nudp¢ysus. BzaumopeilicTBue yacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHUS BEILIECTBA: CTPOCHME Ia30B, KUIKOCTEW M TBEPIBIX
(KpUCTAJUTMYECKUX) Tel. B3aumMocBsi3b MeXay CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHeIX COCTOSIHMSIX M MX aTOMHOMOJIEKYJISIPHBIM CTpoeHueM. OcobeHHoCcTH
arperaTHbIX COCTOSTHUM BOJBI.

Hemoncmpauuu.

1. HaOmroneHne OpOyHOBCKOTO JBUKEHMUSL.



2. HaGmonenue nuddysun.
3. HaOmionenue  siBneHud,  OOBSACHAIOIIMXCA  MPUTSIKEHUEM WM
OTTAJIKMBAHUEM YaCTHIl BEILIECTBA.

Jlabopamopnsie padbomost u onvimet.

1. OneHka JuaMeTpa aroMa METOAOM psjioB  (C  UCIOJIb30BaHUEM

dotorpaduii).
2. OnpITHI MO HAOJIOAEHUIO TEIVIOBOTO PACIIMPEHUS ra30B.
3. OnbIThI 10 OOHAPYKEHUIO ACHUCTBUSI CUJI MOJIEKYJISIPHOT'O MPUTSIKEHUSL.
Paznea 3. /IBuskenue u B3aumMoaeicTBUE TeJl.
MexaHnnueckoe JBHKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBHUKECHHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPAaBHOMEPHOM JABMXKEHUH. Pacu€r mytu u
BPEMEHHU JIBUOKCHUSL.
SABneHne mHepuuu. 3aKOH WMHepUMH. B3anmoneicTBHE Tel Kak NpUYMHA
U3MEHEHUS CKOPOCTH [BM)KEHUs Tel. Macca Kak Mepa HHEPTHOCTH Teda.
[InotHOCTE BemiecTBa. CBsi3b IUIOTHOCTH C KOJIMYECTBOM MOJEKYJ B E€IUHUIIC
0o0bEMa BelecTBa.
Cwiia kak xapakTepucTuka B3aumozeicTBus Tei. Cuiia ynpyrocTd M 3aKOH
I'yka. M3mepeHue cuibl ¢ OMOMIBIO AUHAMOMETpA. SIBJIEHUE TIATOTEHUS U CUJIA
TskecTH. Criia TSKECTH Ha Apyrux Ianerax. Bec tena. Hesecomocts. Cnoxkenue
CWJI, HAPABJIEHHBIX IT0 OJHOM IpsiMoM. PaBHomelcTByromas cui. Cuna TpeHMs.
TpeHue CKOIbKEHHS U TPEHHUE NOKOs. TpeHue B MPUPOIE U TEXHUKE.
Hemoncmpayuu.
1. HaOnrogeHne MexaHUYECKOro ABUKEHUS Tella.
2. N3mepeHune cKkOpOCTH MPAMOJIMHENHOTO JBUKECHUS.
3. HaOmionenue siBjeHust HHEPIUH.
4. HaOmroneHue n3MeHEHUs! CKOPOCTHU MPH B3aMMOJICHCTBUU TE.
5. CpaBHeHHE Macc MO B3aUMOJECHCTBUIO TET.
6. Cno)keHue Cuil, HalpaBJIEHHBIX 10 OAHON IPSIMOM.
Jlabopamopnwie padbomosl u onvimol.
1. OmnpeneneHne CKOPOCTU PABHOMEPHOrO JABUKEHUS (IIApUKA B KUIAKOCTH,
MOJIEJIA JIEKTPUUECKOI0 aBTOMOOUIISI M TaK Jjajee).

2. Ompepenenue CpelHE CKOPOCTH CKOJNBXKEHHs Opycka WM IIapuKka IO
HaKJIOHHOM IJTIOCKOCTH.
Onpenenenue MIOTHOCTH TBEPIOTO TENA.

4. OnbITHI, JAEMOHCTPUPYIOLIKUE 3aBUCUMOCTh pacTsDKeHHs (Iedopmanun)
NPYKUHBI OT IPUIOKEHHOW CHJIBI.

5. OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIBKEHUSI OT
BEca Tella U XapaKkTepa COMPUKACAIOIINXCS MOBEPXHOCTEH.

Paszneun 4. JlaBjieHne TBEPABIX TeJl, dKMIKOCTEH U ra3oB.



JlaBnenue. CriocoObl YMEHBIIICHUS U YBEIMYCHHS AaBieHus. [laBieHue rasa.
3aBUCUMOCTh JaBJEHUS raza OT 00bEéma, Temmeparyphl. llepemaya naBieHus
TBEPJBIMU TeEJIaMH, KUAKOCTAMHM W razamu. 3akoH llackans. [IHeBmatruueckue
MalllMHbl. 3aBUCUMOCTh JaBJEHUS >KUJIKOCTH OT TiayOuWHbL. ['mapocTraTudeckuit
napasiokc. Coodiaromuecs cocynbl. ['napaBinueckue MEXaHU3MBI.

Atmochepa 3emnn u armocepHoe namieHue. [IpuumHbl CymecTBoBaHUS
BO3aymHON 000mouku 3emin. OmnbiT Toppuuennu. M3mepenne atmochepHOro
JaBJieHUsI. 3aBUCUMOCTh aTMOC(EPHOTO JaBJIEHUSI OT BBICOTHI HaJl YPOBHEM MODSI.
[Tpubops! 17151 u3MepeHus: aTMOcEepHOro 1aBJICHHUS.

JlericTBrE )XKUAKOCTU M ra3a Ha MOTPYKEHHOE B HUX TeNO. BrITamkuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomiaBanue.

Jlemoncmpayuu.
3aBUCHMOCTb JAABJIEHUS ra3a OT TEMIEPATYPHI.

Ilepenaua naBieHUs )KUJIKOCTBIO M Ta30M.

Coobmiaromuecs: COCyabl.

I'mppaBnuueckunii nmpecc.

[IposiBienue nercTBUs aTMOCPEPHOTO JTABJICHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHUJIIBI OT 00BEMa MOTPY>KEHHON YacTu
TeJa U TUIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUJIBI BECY BHITECHEHHOW KUIKOCTH.

8. YCJOBHE IJIaBaHUS TeEJl: IUIAaBAHWE WU MOTPYKEHHE TEl B 3aBUCUMOCTH

AN T o

™~

OT COOTHOINIEHUS IIJIOTHOCTEN Tena U )KUAKOCTH.

Jlabopamopnuie padbomost u onvimet.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOrpyKEHHOH B
YKUJIKOCTh YaCTH TeJa.

2. OmnpeneneHue BBITAIKUBAIOIIEH  CHJIbI, JCHCTBYIOIIEM Ha  TeIo,
NOTrPY>KEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBHITUIKUBAIOIIEH CHUJIbI, IEUCTBYIOIIEH HA TEJIO
B JKMJIKOCTH, OT MACCHhI TeJa.

4. OmnbIThI, JEMOHCTPUPYIONIME 3aBUCUMOCTH BBITAJKUBAIOIIEH  CHIIBI,
NEUCTBYIONIEH Ha TEJIO B JKUAKOCTH, OT OOBEMA NOrpy:KEHHOM B
YKUAJIKOCTh YaCTH Te€Ja U OT IJIOTHOCTH JKUIKOCTH.

5. KoHcTpynpoBaHue apeomerpa WIM KOHCTPYUPOBAaHUE JIOAKU H
ONpEIEIIEHUE €€ IPYy30M0AbEMHOCTH.

Pa3nen 5. PaGoTra u MOIIHOCTh. JDHeEpPrusi.

MexaHnuueckas pabota. MOIITHOCTS.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHas TUIOCKOCTh. [IpaBuio

paBHOBecus pbluara. [IlpumMeHeHue TmpaBWiIa pPaBHOBECUS phluara K OJIOKY.



«3omoroe mpaBwio» MexaHuku. KIIJI mnpocteix wMexanusmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprusa. KuHermyeckas W IIOTEHUMAIbHAs JDHEPIHs.
[IpeBpaiienre 0THOrO BHJ1a MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPaHEHUs
SHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsbl MPOCTBIX MEXAHU3MOB.

Jlabopamopnsie pabomul u onvimol.

1. Omnpenenenue pabOThl CUIIBI TPEHHUS MPU PABHOMEPHOM JABMKEHUU Tella

10 TOPU30HTAIILHON IIOBEPXHOCTH.

2. HccnenoBanue yciiOBUM PaBHOBECHS pblyara.

3. U3mepenue KII/] HaKIOHHOM MJIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUs] MEXAHUYECKOW SHEPIUH.

8 KNIACC

Pa3gea 6. TenioBLIe ABJICHUS.

OCHOBHBIE TIONOXEHUSI MOJIEKYISPHO-KUHETUYECKON TEOPUU CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITEI, MOATBEPKIAKOLINE
OCHOBHBI€ MOJIOKEHUSI MOJIEKYJISIPHOKMHETUYECKOU TEOPUH.

Mopnenu TBEPIOro, S>KHIKOTO W Ta3000pa3HOTO COCTOSHUUN BEIIECTBA.
Kpucramnmmueckue u amopdusie Tema. OObSICHEHHE CBOWCTB Ta30B, KUAKOCTEH U
TBEPABIX TEI HA OCHOBE IIOJOXKECHUNM MOJIEKYIAPHO-KUHETUUYECKOU TEOPUHU.
CmaunBaHM€e U KalWUISIPHBIE SIBJICHUS. TemIoBOe paclIMpEHUE U CKATHE.

Temneparypa. CBsi3b TeMmmepaTypbl CO CKOPOCTBbIO TEIJIOBOIO JIBUKEHUS
gacturl. Buyrpenuss osHeprus. CrnocoObl W3MEHEHUS BHYTPEHHEH OSHEPIHH:
TeIIonepenayda 17} COBEPILEHUE paboTHI. Bunsl TEIJIONEPEAAYH:
TEIUIONPOBOIHOCTD, KOHBEKIIUsI, U3JIyYEHHUE.

KonnuecTtBo TemnoTel. YaenbHas TEIUIOEMKOCTh BEIIECTBA. TemiooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oamanca. IlmaBinenue wu
OTBEPACBAHUE KPHUCTAUIMYECKUX BEUIECTB. YJelbHAsg TEIUIOTa IUIABJICHUS.
[TapooOpazoBanue u konaencamus. Mcnapenuwe. Kunenuwe. YnpenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATYpPhl KHUIEHUS OT aTMOC(HEpPHOro
JABJICHUSI.

BnaxnocTs BO3myXxa.

DHeprus TOIJIMBA. Y IeNIbHAS TEIUIOTa CTOPaHUSL.

[Tpunmuner pabotel TemnoBbix napurareneit KIIJ[ temmoBoro nBuraresns.
TennoBple IBUTATENN U 3aIIMTA OKPYKAIOIIEW CPEIbI.

3aKOH COXpaHEHUS U IPEBPAILCHUS YSHEPTUHU B TEIUIOBBIX MPOIIECCAX.

Jemoncmpauuu.

1. HaGmroneHne OpOyHOBCKOTO IBHKECHHS.
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10.
11.
12.
13.

Habmonenune nuddysumn.

Habmronenne ssBieHnii cMauMBaHUsl M KaMWIISPHBIX SIBJICHUH.
Habmronenne TermioBoro pacmmpeHus Tel.

N3MeHenne naBieHus rasa Mmpu U3MEHEHHM OObEMa W HAarpeBaHUM WU
OXJIAXKJICHHU.

[IpaBuna usmMepeHus: TemMiepaTyphl.

Bunbl Temonepenayn.

OxunaxxaeHue npu COBEPIIEHUH padoThI.

Harpeanue npu coBepiiieHuu pabOThl BHEIIHUMU CUJIaAMHU.
CpaBHEeHUE TETUIOEMKOCTEN pa3IMUHBIX BEIIECTB.
Habmonenne kuneHus.

Habmronenune nocTostHCTBa TeMIepaTyphl IPH TUIABICHUU.
Moaenu TeIIOBBIX ABUTATEIEH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnBITHI IO OOHAPYKEHUIO TEHCTBUS CHII MOJICKYJISIPHOTO MPUTSKECHUS.
OnbITHI O BRIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WU caxapa.
OnpIThl MO HAOJIOACHUIO TEIIOBOI'O PACHIMPEHUS Ta30B, KHIAKOCTEH U
TBEPABIX TEIL.

Onpenenenue qaBieHUs BO3/lyXa B OaJIOHE IITTPUIIA.

OnbIThl, AEMOHCTPUPYIONIME 3aBUCUMOCTH JIaBJIEHUA BO3JyXa OT €ro
00bEMa M HArpEeBaHUS WIIH OXJIAXKICHHS.

IIpoBepka runoTe3sbl TMHEHHON 3aBUCUMOCTH JIJIMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHhI.

Habmronenne wu3MeHEHHs BHYTPEHHEH OSHEPruud Tejna B pe3yibTare
TerIonepeaay U padboThl BHEITHUX CHJI.

UccnenoBanne sBiIEHUA TEMIOOOMEHA IMPU CMEIIMBAHUU XOJIOAHON M
ropsiuey BOJBI.

OnpeneneHue  KOJWYECTBA  TEIUIOTHI, IIOJIYYEHHOIO  BOJIOW  MpH
TEIJI000MEHE C HArPEThIM METAUTUYCCKUM HIHJIUH]IPOM.

Ornpenenenue yaenbHON TEMIOEMKOCTH BEIIECTBA.

UccnenoBanne npornecca UCIapeHusl.

Onpenenenrne OTHOCUTENBLHOM BIQKHOCTH BO31yXa.

Ornpenenenue yaenbHOM TEMUIOTHI MIJIAaBJICHUS JIbJA.

Pa3znen 7. JinekTpuyeckne 1 MATHUTHBIE SIBJICHMS.

OnekTtpu3auust Ten. J[Ba poaa 3IeKTpUUYecKuX 3apsaoB. B3anmmoneuncrtsue
3apsokeHHbIX  Ten. 3akoH KynoHa (3aBUCMMOCTH  CHIJIBI  B3aUMOJICUCTBUS
3apsHKEHHBIX TET OT BEJTUYUHBI 3apSAJI0B U PACCTOSTHUASI MEXKIY TEIAMH).

Onektpuueckoe mnojie. Hanpspk€HHOCTh aiekTpudeckoro mnois. [lpuxuun
CYNEPHO3ULIUU IEKTPUUECKUX TT0JIeH (Ha Ka4eCTBEHHOM YpPOBHE).



Hocutenu snekTpuyeckux 3apsioB. DJIEMEHTAPHBIA JJICKTPUUECKUN 3apsii.
Crpoenne aroma. IIpOBOOHMKM U JOUARJEKTPUKU. 3aKOH  COXpPAHEHUS
3JIEKTPUYECKOT O 3apsa.

OJIEKTPUYECKAA TOK. YCIOBHS CYIIECTBOBAHHS DJIEKTPUYECKOIO TOKA.
HNctounnku mnocTossHHOro ToOKa. JIeMCTBUSA 2JIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMUYECKOE, MATHUTHOE). DIEKTPUUYECKHI TOK B KUJKOCTSIX U razax.

Onektpuueckas uenb. Cuina  Toka.  DJEKTPUUYECKOE  HAIpsKEHHE.
ComnpoTuBneHne NPOBOJHUKA. Y IEIBHOE CONPOTHBIEHUE BellecTBa. 3akoH Oma
nis ydactka uenu. [locrmenoBarenlbHOE W MAPAIUIENBHOE  COEIMHEHHE
IIPOBOJHUKOB.

PaGora u MOMIHOCTH 3JIEKTpUYECKOrO0 TOKa. 3akoH Jxoyns—Jlenna.
DJIEKTPUUECKUE LIETTH U MTOTPEOUTENH IIEKTPpUUECKOi sHepruu B ObITy. KopoTkoe
3aMbIKaHHE.

[TocTossHHBIE ~ MarHuThl.  B3auMopaeilcTBHE  MOCTOSHHBIX ~ MarHUTOB.
MaruutHoe nosie. MarHuTHOE 1oJie 3eMJIM U €ro 3HaueHUe JId KU3HU Ha 3emIie.
OmeiT  Opcrena. MarautHoe T1oje  JJIEKTpUYECKOro Toka. [Ipumenenue
AJIEKTPOMArHUTOB B TEXHUKE. /[elicTBME MAarHUTHOIO MOJIS HA IPOBOJHUK C TOKOM.
DJIEKTpOJBUraTeNlb MOCTOSHHOIO TOKa. Vcronb3oBaHWe 3IEKTpOABUraTenci B
TEXHUYECKHX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABnenne snekrpomarHuTHOM MHAYKOMK. [IpaBuno Jlenna.
DIIEKTPOreHepaTop. CrniocoOsI MOJTyYEHUS ANEKTPUYECKOU SHEPTHH.
DNEKTPOCTAHIINK Ha BO30OHOBIISIEMBIX UCTOYHUKAX YHEPTHH.

Hemoncmpauuu.

DJIeKTpHU3aLus TEN.
JIBa poza 3JIEKTPUYECKUX 3apsIIOB U B3aUMOJIEMCTBUE 3aPSKEHHBIX TEIL.
YCTpOUCTBO U JEUCTBUE JIEKTPOCKOIA.
DIIEKTpOCTaTUUECKAs UHAYKITUSI.
3aKOH COXpaHEHUS INEKTPUUECKUX 3apsI0B.
[IpoBOOHUKY U AUDIIEKTPUKH.
MopaenvrpoBaHue CHIOBBIX JIMHUM 3JIEKTPUIECKOTO MO
HcTouHnKky MOCTOSHHOTO TOKA.
JIercTBYSI IIEKTPUUECKOTrO TOKA.
. DNEKTPUYECKUI TOK B KUJKOCTH.
. 'a30BBbIM pa3ps.
. I3Mepenue cuipl TOKa aMIepMETPOM.
. I3MepeHune 3JeKTpUUECKOro Haps>KEHUSI BOJIbTMETPOM.
. PeocTtar u Mara3uH COIpOTUBIICHUMN.
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. BzaumoencTBre MOCTOSHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOXHOCTH pa3/IeJICHUS MOJIOCOB MATHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHlE€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

OmnsIT Opcrena.

MarauTHoe 1oJje Toka. DJIEKTPOMarHur.

JlelicTBHE MarHWTHOT O TOJIS1 HA MPOBOJAHUK C TOKOM.

DJIEKTPOJABUIATENb TOCTOSHHOTO TOKA.

HccnenoBanue sBICHUSA 3JIEKTPOMArHUTHON MHIYKIIUU.

Onbitel apapes.

3aBUCUMOCTh HAIPaBJICHUS HWHAYKIHUOHHOTO TOKAa OT YCIOBUM €ro
BO3HUKHOBEHHS.

DJIEKTPOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnsie padbomout u onvimet.

1.

I

10.
11.

12.

13.

14.

15.

16.

OmeITBl TIO  HAONIOACHWIO DJIEKTPU3AMKM Tel WHAYKIUEH W TpHU
COTIPUKOCHOBEHHUH.

HccnenoBanue MEWCTBUS DJICKTPUUYECKOTO TIONS HA MPOBOAHHUKU U
JTUDJICKTPUKH.

Coopka u npoBepka pabOThI JJIEKTPUUECKOMN €U MOCTOSHHOTO TOKA.
W3mepenue u peryimpoBaHUe CHIIBI TOKA.

N3mepenne u peryinnpoBaHnue HAMPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CHIIBI TOKA, WAYIIETO 4Yepe3 PE3UCTOp, OT
COTIPOTHUBJICHUS PE3UCTOPA U HANIPSDKCHHS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD AIIEKTPUIECKOTO
COTIPOTUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIOMIAJH MONEPEUYHOTO
CEUCHHS U MaTepuaa.

[IpoBepka TmpaBuia CIOXKEHHS HANPsSHKEHUH TPU  TOCIEA0BATSIEHOM
COCITMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia JJis CWIBI TOKa MPU MapaLICTbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenre pabOTHI MEKTPHUUECKOr0 TOKA, UAYIIETO Yepe3 pe3ncTop.
Ompenenenrue MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIJACIAEMONW Ha
pe3ucTope.

HccnenoBanre 3aBHCHMOCTH CHJIBI TOKa, WAYIIETO Yepe3 JIaMIOYKy, OT
HanpsDKEHUS Ha HEl.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanrie MAarHUTHOTO B3aUMOICUCTBHS TTIOCTOSTHHBIX MAarHUTOB.
N3yyenne MarHWUTHOTO TIOJNSI  TOCTOSTHHBIX ~ MAarHUTOB TPH X
00BETMHEHUU U Pa3/ICIICHUH.

UccnenoBanue nedcTBUsI JIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPETIKY.



17. ONBITBI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI  B3aUMOJCHCTBUS
KATyIIKM C TOKOM WM MarHuTa OT CWJIbl TOKa M HaIpaBJICHUS TOKAa B
KaTyILKE.

18. M3yueHue AeUCTBUA MAarHUTHOT O TOJISL HA TPOBOJAHUK C TOKOM.

19. KoHCcTpyupoBanue u u3ydeHue padoThl 3JEKTPOABUTATEIIS.

20. U3mepenue KII/] anekTpoaBuraTenbHON yCTaHOBKHU.

21. OnBITBI IO HUCCIEAOBAHUIO SBJIEHUS JJIEKTPOMArHUTHOM WHIYKIUU:
WCCIICIOBAHWE W3MEHEHUW 3HAYEHHS W HANPABJICHHUS HHAYKIIMOHHOTO
TOKaA.

9 KIIACC

Paszpnen 8. Mexanuveckue siBJICHUs.

Mexanuueckoe JBmwkeHHe. MarepuanbHas Touka. Cucrema OTCYETa.
OTHOCUTENBPHOCTh MEXAaHUYECKOTO JBMXKEHUA. PaBHOMEpHOE MPSAMOJUHEHHOE
nBwxeHne. HepaBHOMeEpHOE npsiMonMHENHOE NBHKEeHUE. CpellHAsl 1 MTHOBEHHAs
CKOpOCTb TeJa IpH HEPABHOMEPHOM JBHKECHHH.

VYckopenue. PaBHOyckOopeHHOe mpsiMoiiMHEWHOe BHkeHHe. (CBOOOIHOE
najgenue. OnbiTel ['anumnes.

PaBHOMepHOE ABMMXKEHUE MO OKpYKHOCTH. Ilepuon u dactora oOpaiieHus.
JluHeriHas U yriioBas CKOpocTH. LIeHTpoCTpeMUTENBHOE YCKOPEHHUE.

[TepBeiit 3ak0oH HeroTtona. Bropon 3akon Hetorona. Tperuii 3akoH HproToHa.
[IpuHIMII CyNIEPHO3ULIUU CHIL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuia TPEHUS CKOJIbKEHUS, CHIIa
TPEHHUS TTOKOsI, APYTHE€ BUIbI TPEHUS.

Cuna TSHKECTM M 3aKOH BCEMHPHOTO TSTOTEHHs. YCKOpPEHHE CBOOOJHOTO
najgeHus. Jpuwxenue mnaner Bokpyr Connma. IlepBas kocMuyeckasi CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpAoe Teno. PaBHOBecue
TBEPAOrO TENA € 3aKPEIUIEHHOM OChIO BpanieHus. MoMeHT cuibl. L{eHTp TsikecTu.

Nmnynec Tena. M3menenne mmnyinbca. mMnynbe cuiibl. 3aKOH COXPaHEHUs
UMITyJIbca. PEakTHUBHOE IBUKEHUE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa CWil TSKECTH, YNPYTrOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIIMaNbHAs SHEPrus Teja, MOJHATOrO HaJl
MIOBEPXHOCTHIO 3eMiIH. [IoTeHIIManbHas sHeprus cxaTol npyxunbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETUYECKOW SHEPIHMU. 3aKOH COXPAHEHHSI MEXaHUYECKOU
SHEPIUU.

Hemoncmpauuu.

1. HalnrogeHne MeXaHWYECKOTro ABMIKEHUS Tela OTHOCUTENIbHO Pa3HBIX Tell

OTCYETA.
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8.
9.

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

CpaBHEHME TyT€l W TPACKTOPHUI JABUXKEHHUS OJHOTO W TOTO JKE€ Tela
OTHOCHUTEINIBHO Pa3HbIX TEJl OTCYETA.

N3mepenne ckopoCTH U YCKOPEHUS NPSIMOIUHENHOTO IBUKECHHUS.
HccnenoBanne npu3HaKOB PABHOYCKOPEHHOTO JIBUKEHUS.

Habmronenue aBukeHus Tela no OKpy>KHOCTH.

HaGntonenne MmexaHnueckux sBJICHUM, TPOUCXOSIINUX B CUCTEME OTCUETa
«Tenexka» 1pum €€ PaBHOMEPHOM U  YCKOPEHHOM JBW)KEHUHU
OTHOCUTENbHO KaOMHETa PU3UKH.

3aBUCUMOCTh YCKOPEHHMS Te€la OT MAacChl TeJla U JICMCTBYIOLIEH HA HETO
CHUJIBI.

Habmronenue paBeHcTBa CUII IPU B3aUMOJIEICTBUM TEll.

MN3MeHeHne Beca Tella Ipu YCKOPEHHOM JBHXKEHUH.

[lepenaya ummymnbca npu B3auMOJEHCTBUU TEN.

[TpeoOpazoBanus SHEPTUH NPU B3aUMOJICUCTBUH TEII.

CoxpaHeHre UMIyJIbca NPU HEYTIPYTOM B3aUMOJICHCTBHM.

CoxpaHeHre uMMIyJibca Mpu a0COTIOTHO YIPYTOM B3aUMOJICHCTBUU.
Halmtonenme peakTHUBHOTO ABUKEHUS.

CoxpaHeHre MEXaHUYECKON IHEPTUHU TIPU CBOOOTHOM TaJICHUH.
CoxpaHeHrEe MEXaHUYECKOW SHEPTHUU MPU IBUKECHUU TEJa MO IEUCTBUEM
PY>KUHBL.

Jlabopamopnwie pabomul u onvimol.

1.

KonctpyupoBanue TpakTa mJjis pa3roHa W JajJbHEWIIEr0 paBHOMEPHOTO
JIBIDKCHUS TIAPUKA WU TEIEHKKH.

OnpeneneHue cpeaHel CKOPOCTH CKOJBXKEHHS Opycka WIW JABMKEHUS
HIapyKa Mo HaKJIOHHOM IJIOCKOCTH.

Ornpenenenue yYCKOpEHHs Tela MPU PaBHOYCKOPEHHOM JABUKEHHUHU 10
HaKJIOHHOM IJTOCKOCTH.

WccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU MPHU PABHOYCKOPEHHOM
JIBIKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TPH PABHOYCKOPEHHOM JBIDKCHHH 0e€3
HAYaJIbHOM CKOPOCTH IIyTH OTHOCSITCS KakK psifi HEUYETHBIX YHUCEN, TO
COOTBETCTBYIOIIIME MPOMEXYTKH BPEMEHH OJJMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUS CKOJBXKEHHUS OT CHJIbI
HOPMAaJIbHOTO JJaBJICHUSI.

Onpenenenue kodPpduiieHTa TPEHUSI CKOJbKECHHUS.

Omnpenenenre KECTKOCTH MPYKUHBI.

Omnpenenenre pabOThI CUIIBI TPEHHS MPU PABHOMEPHOM JIBHKEHUU Tela
M0 TOPU3OHTAIILHOM MMOBEPXHOCTH.



10. Onpenenenue pabOThl CWIbBl YIOPYrOCTH TP  TMOABEME Tpy3a ¢
HCITOJIb30BaHUEM HEMOABMKHOTO U MOJIBMYKHOT'O OJIOKOB.

11. MI3y4yeHne 3aKk0Ha COXPAHECHUS SHEPTUH.

Paznen 9. Mexannueckne KoJge0aAHUA U BOJIHBI.

KonebarensHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHUI: TTepUo,
4acToTa, aMIUINTYy1a. MareMaTu4eCKUil U NPYKUHHbIM MasTHUKU. [IpeBpaiienue
SHEPTHH IPH KOJICOATSIIFHOM JIBHKEHHUU.

3aryxawmue — KojeOaHus.  BbeiHyXaeHHble — KojeOaHusa.  Pe3oHaHc.
Mexanuueckue BoJiHBL. (CBoiiCTBa MeXaHWMYeCKUX BOdH. [IpomonbHble U
MONEPEYHbIC BOJHBI. J[IMHA BOJMHBI W CKOPOCTh €€ PpPaCIHPOCTPAHEHHS.
MexaHWn4eCcKre BOJIHBI B TBEPAOM TEJI€, CCHCMUYECKUE BOIHBI.

3Byk. I'poMKOCTh 3Byka U BbicoTa ToHA. OtTpaxenue 3Byka. MHbpa3Byk u
YJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue kxoseOaHUM Tel IIOA JEUCTBHUEM CWIBI TSIKECTH U CUJIBI
YIPYTOCTH.

Habmronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

Habmronenne BeIHYKICHHBIX KOJIeOaHUM U pe30HaHCa.

Pacnpoctpanenuie npo0JibHBIX U MOMEPEYHBIX BOJH (HA MOJENN).
Habmronenne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKUMN pE30HAHC.

Jlabopamopnwie pabomuel u onvimol.

1. OmpeneneHre YacTOThl W Tepuojia KojieOaHWM MaTeMaTHU4eCKOTo
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MasTHHKA.
2. Ompezenenue 4acTOThl U IEpHoja KoieOaHUl MPY>KUHHOTO MasSTHHUKA.
3. HccnenoBanue 3aBUCHUMOCTH TIEpHO/a KOJIEOAHUN MOJBEIMICHHOTO K HUTH
rpy3a OT JJUHBI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH Mepuoia KoineOaHUi NPy KUHHOTO MasgTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCUMOCTH TEpUO/a KOIeOaHW Tpy3a, MOABEIICHHOTO K
HUTH, OT MacChl Ipy3a.
6. OmbIThI, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh IepuoAa  KosieOaHuid
NPYKUHHOTO MasATHUKA OT MaccChl Ipy3a U )KECTKOCTHU MPY>KUHBI.
7. W3mepenue yckopeHusi CBOOOHOTO MaJICHUS.
Pasznesn 10. D1eKTpOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DNeKTpOMarHuTHOE  ToJjie.  DJeKTpoMarHutHble  BoiHbL.  CBoiicTBa
AJEKTPOMArHuTHbIX BOiH. [llkana snekTpoMarHWTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBA3HU.



DJeKTpoMarHuTHas npuponaa cera. CKOpocTh cBeTa. BonHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBOMCTBa 3JIEKTPOMATHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie padbomosl u onvimot.

1. M3ydyeHue CBOWMCTB SJEKTPOMATHUTHBIX BOJH C TMOMOIIBI0 MOOHMIBHOTO

TenedoHa.

Pa3nen 11. CBeToBbIe SIBJICHMS.

JlyueBas MOJEIb CBETAa. HUctounuku CBeETA. [IpsimonuHerHOE
pacnpocTtpaHenue cBera. 3atMenust Connua u Jlynsl. Otpaxenue csera. [limockoe
3epKajio. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akOH MpeaomiieHUsi cBera. [lonmHoe BHYyTpeHHee
OTpaXeHHE cBeTa. lCMonb30BaHME TIOJIHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

JIunza. Xoxp nayueir B gnuHze. OnrTuueckas cuctema (Qoroammnapara,
MUKpOCKONa M Tejeckomna. ['J1a3 Kak onTuUYeckas cHucTema. biaum3opykocTe u
JaTbHO30PKOCTb.

Paznoxenune Oenoro cBera B crekTp. OmnbiTel HbloToHa. CnoxeHue
CIIEKTPAJIbHBIX 1IBETOB. J(Mcniepcus cBera.

Jemoncmpayuu.

[IpssMonuHeHOE pacpOCTPaHEHUE CBETA.

Otpaxenue cBera.

[TonyueHnue n300pa>keHMU B IJIOCKOM, BOTHYTOM M BBIMTYKJIOM 3€pKaJiax.

[Ipenomnenue cpera.

Onruueckuii CBETOBO/I.

Xox nydeid B cCOOMparoIel JTUH3E.

XoJ JIydeu B paCCEUBAIOIIEH JINH3E.

[Tonyyenue n300paxeHuit ¢ TOMOIIBIO JIUH3.

[Tpunun aeiicTBus doToammapata, MUKPOCKONA U TEIECKOIIA.

10. Mognens rinasa.

11. Pa3noxeHue 6e10ro cBera B CIEKTP.

12. [lony4yenue 6em0ro cBeTa Mpu CI0KEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopnwie padbomost u onvimet.

1. HccnenoBanue 3aBUCUMOCTH YIJIa OTPaKEHHs CBETOBOIO Jyda OT yria
NaJCHUS.

2. M3yuenue xapakTepuCTUK H300paKE€HUs MIPEIMETa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCMMOCTH yTIJIa MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yIJia
NaJIeHUs Ha TPAHUILIE «BO3TYX—CTEKIION.
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4. TlomydyeHue n300pa>kKeHUN C TTOMOIIBIO COOMPAIOIIEH JTMH3BI.
Omnpenenenre (HOKYCHOTO PACCTOSIHUSI M ONTUYECKON CHIIBI coOUparoien
JIVH3BI.

6. OMBITHI 110 PA3TOKEHUIO OEIOro CBETA B CIIEKTP.

7. ONbITHI MO BOCHOPUATHIO LIBETA MPEAMETOB NPH UX HAOJIOJAEHUH 4Yepes3
I[BETOBBIC (PUIIHTPHI.

Pa3gea 12. KBanToBble ABJIeHUS.

OmneiTel Pezeppopna u mianerapHas mozenb atoma. Mogaens atoma bopa.
HcnyckaHue u norniomeHne cBeta aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, Oera- U ramma-usnydeHus. CTpoeHHe aTOMHOTO
aapa. Hykionnas wmoaens aromHoro sapa. W3oromel.  PaamoakTuBHBIE
npespauieHusd. [lepuon momypacmnanga aTOMHBIX SIEP.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUs 3apsi0BOrO0 M MacCOBOI'O YHUCEIN.
DHeprus CBsI3M aTOMHBIX sAnep. CBsA3b Macchl W dHEpruM. Peakuuu cuHTE3a U
nenenus saep. Uctounuku sHeprun CostHIa U 3BE3.

SAnepnas osHepreruka. JleWcTBHA pPaguOaKTHBHBIX HW3JIYYEHHU Ha JKUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3JIy4eHUs U MOTJIOLIECHHUS.

2. CrHekTpsl pa3JInYHbIX I'a30B.

3. CmekTp Bomopoaa.

4. HabGmonenue TpekoB B kamepe BuiibcoHa.

5. Pabora cuéTunka HOHU3UPYIOLIUX U3Ty4EHUN.

6. Peructpanus nsznydyeHus NpUPOAHBIX MUHEPAIOB U MPOAYKTOB.

Jlabopamopnwie padbomosl u onvimol.

1. HaGmroneHue CIUTONIHBIX ¥ IMHEWYATHIX CIIEKTPOB U3ITYUICHHS.

2. HMccnenoBanue TpPEKOB: M3MEPEHHME DHEPIMHM YaCTHULBI 110 TOPMO3HOMY

nytH (o gororpadusim).

3. M3mepenue paguoakTuBHOrO (hoHa.

IToBTOPUTEILHO-0000 AU MOTYJIb.

[ToBTOpUTENBHO-0000AIOIMNKA MOYJb MIPEAHA3HAYEH I CUCTEMATU3aluU
U 0000IIeHHs  MPEIMETHOTO  COAEpPX)aHUS U ONbITa  JIEATEIbHOCTH,
IPUOOPETEHHOTO TIPU U3YYEHUHU BCErO Kypca (PU3UKH, a TAKXKe JJIsi OJTOTOBKH K
OCHOBHOMY TOCYAApCTBEHHOMY »3K3aMeHy 10 (Qu3uKe s 00yyaromuxcs,
BBIOpPABILIKX 3TOT y4€OHBINA MPEAMET.

[Ipy U3ydeHUU JAHHOTO MOJYJS PEATU3YIOTCS U CHCTEMATU3UPYIOTCA BUIBI
JeSITeIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEUMBAETCS JOCTHKEHUE MPEIMETHBIX U
METanpeIMETHBIX  IJIAHUPYEMBIX  PEe3yJNbTaToB  OOydeHUs, (QopMUpyeTCs
€CTECTBEHHOHAYYHAs! T'PAMOTHOCTh: OCBOECHHE HAy4YHBIX METOAOB HCCIEIOBAHUS



SIBJICHUM TPUPOJLI M TEXHUKU, OBJAJEHUE YMEHHSIMHU OOBSICHATH (pu3nueckue
SBJICHUSI, TPUMEHSS T[OJYyYEHHbIE 3HAHMS, pelaTh 3aJa4d, B TOM YHCIIE
Ka4eCTBEHHbIE U SKCIIEPUMEHTAIIbHBIE.

[IpuHIMNIIMaNBHO AEATENIBHOCTHBIA XapakTep JaHHOTO pa3lielia peaan3yeTcs
3a Ccu€T TOro, 4YTo OOydYarouIMecs BBIMOJHAIOT 3aJlaHus, B KOTOPBIX UM
IIpeayIaraeTes:

HAa OCHOBE TIONYYCHHBIX 3HAHWM pacro3HaBaTh M HAyYHO OOBSICHATH
bu3nYecKue SIBICHUS B OKPY>KaIOIIeH MPUPOJI€ U MOBCEAHEBHON KU3HMU;

UCIIO0JIb30BaTh HAYYHbIE METOJIbI UCCIIeA0BaHUs (PU3UUECKUX SBJICHUH, B TOM
YUCIIe IS POBEPKH TMIIOTE3 U MOJIYYECHHS] TEOPETUUECKUX BBIBOJOB;

OOBSCHSITh HAy4HbIE€ OCHOBBI HAMWOOJIEE BAXKHBIX JIOCTUKEHHU COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMEP, MPAKTUYECKOT 0 UCIIOJIb30BAHUS PA3IUYHBIX HUICTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA MPEBPAILEHUS U COXPAHEHHS BCEX M3BECTHBIX BHUJIOB
SHEPTHH.



IVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

N3yyenue ¢u3nKy HA ypOBHE OCHOBHOT'O OOIIET0 0Opa3oBaHHUs HAIMPABIEHO

Ha JOCTIKEHUE JINYHOCTHBIX, METANIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbTaTe uzydeHus: Gu3nKu Ha ypoBHE OCHOBHOI'O 00IIIero o0pa3oBaHuUs

y oOyuaronierocsi Oynyt copMupoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3YyIbTaThl B
YacTu:

1) IaTPUOTHYECKOT0 BOCIIUTAHMS

— MPOSIBJIEHUE MHTEpPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOM
busznyueckoi HayKu;

— LIEHHOCTHOE OTHOIIEHUE K JIOCTHKEHUSIM POCCUNCKUX YUEHBIX-(U3UKOB;

2) rpamIaHCKOr0 M TyXOBHO-HPABCTBEHHOI0 BOCTINTAHUSA:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJIEHHH OOIIECTBEHHO 3HAYMMBIX
U OTUYECKUX TMpOoOJIeM, CBS3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM
JNOCTHKEHUU (PU3UKH;

— OCO3HAaHHE BAXXHOCTH MOPAJbHO-ITUYECKUX MPUHLMIOB B JESITEIBHOCTH
YUYEHOIO;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCIPUSTHE ICTETUYECKUX KayecTB (PU3MYECKON HayKH: €€ TapMOHHYHOIO
MIOCTPOEHHMS], CTPOTrOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTU HAYYHOI'0 MO3HAHMS:

— OCO3HAaHWE IEHHOCTU (PU3MYECKOM HAayKu KaK MOIIHOIO HMHCTPYMEHTa
ITO3HAHUS MHPA, OCHOBBI PA3BUTHUS TEXHOJIOTMM, BAKHEMILEN COCTABISAIOIICH
KYJbTYpPBI;

— pa3BUTHE HAYYHOW JIOOO3HATEIHHOCTH, MHTEpECA K HCCIEI0BATEIbCKON
JEATENbHOCTH;

S) ¢opmupoBaHusi  KYJbTYPbl 3A0POBbS M  3MOLMOHAJIBLHOIO
0J1aromnoJry4us:

— OCO3HaHWE IIEHHOCTH O0€30MacHOro o0Opa3a »KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BaXXHOCTH MpaBuUi O€30MacHOTrO TMOBEICHUS Ha
TpaHCIIOPTE, HA JOpOrax, C JJIEKTPUUYECKUM U TEIJIOBBIM O0OPYJOBAaHHUEM B
JIOMaIIHUX YCIIOBHSIX;

— c(hopMupoBaHHOCT, HaBbIKa pedIeKCHH, MPU3HAHUE CBOECTO IIpaBa Ha
OLIMOKY M TAKOTO e MpaBa y APYroro 4eJoBEKa;

6) Tpy10BOI0 BOCIIMTAHMSA:

— AKTUBHOE y4YacTHE€ B PEIICHUU MPaKTHUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTelbHON  OpraHu3alMy, TropojAa, Kpas) TEXHOJOTHYECKOU U



COLIMAJIbHOM HAIPaBJIEHHOCTH, TPEOYIOIIUX B TOM 4YHCIe U (U3UIECKUX
3HaHUM;

e — MHTEPEC K MPaKTUYECKOMY M3YUYCHHIO MPOo(decChid, CBSI3aHHBIX ¢ (DU3UKOMH;

e 7)3KO0JIOrHYECKOTr0 BOCIIUTAHUSA:

e — OpUEHTAlMS Ha TpPUMEHEHUE (PU3NYECKUX 3HAHUM JUIsl PElIeHHs 3a7ad B
007acTH OKPY’KAaIOIIEeH Cpebl, IUIAHUPOBAHMS TOCTYNKOB U OLIEHKH HUX
BO3MOJKHBIX MTOCJIEACTBUMN JIJIs1 OKPYKAIOLIEH CPeIbl;

e — OCO3HaHHME TJIOOAJTBLHOI'O XapakKTepa SKOJIOTHYECKUX MpoOJIeM M MyTed HX
peuieHus;

e §8) ajanTanuuM K M3MEHSIOIIMMCS YCJOBHSIM COIHAJBHOH M NPUPOIHOM
cpeasbl:

e — TMOTPEOHOCTh BO B3aUMOJACHCTBUMU TMPHU BHIOJIHEHUH HCCIEIOBAHUN U
NPOEKTOB (DM3MYECKOM HAMPABICHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUAM
ApPYruX;

e — TIOBBIIIGHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUECKYIO
JeSTeIbHOCTD;

e — MOTPEOHOCTH B (POPMUPOBAHUH HOBBIX 3HAHWI, B TOM YHUCIIE POPMYIHPOBATH
UJIeU, TIOHSTHUS, TUIIOTE3bl O (PU3NYECKUX O0BEKTAX U SIBJICHUSX;

e — OCO3HaHME JNe(UIIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEHW B 00JaCTU
(1)76370.97 8

e — IUIAHUPOBAHHWE CBOETO PA3BUTHS B TNPUOOPETEHUU HOBBIX (PU3UMUECKHUX
3HAHUM;

e — CTpEMJICHHE aHAJIU3UPOBATH U BBISBIATH B3aUMOCBSI3U MPUPOJIbI, OOIIECTBA U
HPKOHOMHKH, B TOM YUCJIE C UCIOIb30BAHNEM (PU3NUECKUX 3HAHHIA;

e — OIEHKA CBOMX JEHWCTBUM C YYETOM BIMSHHA Ha OKPYXAIOWIYIO Cpeny,
BO3MO>KHBIX TJI00QTBHBIX MOCIEACTBUIMA.

METANPEIMETHBIE PE3YJIBTATBI

B pesynpTaTe ocBOeHHMsSI TporpaMMmbl 1O (GU3WKE HAa YPOBHE OCHOBHOTO
o01rero oopazoBanus y o0y4daromierocss 0Oyayr copMupoBaHbl MeTanpeaMeTHbIe
Pe3yJIbTaThl, BKIIIOUYAIOIIUE TO3HABATEIIbHBIC YHUBEPCAIbHBIC YUeOHbIC TeHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHBIC  JIEUCTBUS, PETYISITUBHBIE
YHUBEPCAIbHBIC YUCOHBIC ICHCTBHS.

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

Ba3oBble Jijoruueckue JelcTBUA:



BBISIBIISAITH W XapaKTEPH30BaTh CYIICCTBEHHBIC MPU3HAKH OOBCKTOB
(s1BIIEHUN);

yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCU(PHUKAIIMUA, OCHOBAHUS JIJIS
000011IeHNs U CPaBHEHUS,

BBISIBIISATh 3aKOHOMEPHOCTH U TIPOTUBOPEYHS B pacCMaTPUBAEMBbIX (haKTax,
JTAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (DU3UUECKUM SIBIICHUSM;
BBISIBIISITh TIPUUMHHO-CIICJICTBEHHBIC CBS3M TMPU H3YUYCHUH (DU3UIECKUX
SIBJICHUH W TIPOIIECCOB, JIENATh BHIBOJBI C MCIOIb30BAHUEM JICTYKTHBHBIX
Y WHIYKTUBHBIX YMO3aKJIIOUCHHM, BBIIBUTATh THIIOTE3BI O B3aUMOCBS3AX
(bU3UYECKHUX BEIIMYHH;

CaMOCTOSITEJILHO BBIOMPATh CMOCO0 pemieHus y4eOHOW (Qu3nueckon
3alauu (CpaBHEHHWE HECKOJbKUX BapUAHTOB pEIICHHS, BBIOOp Hambosee
MOIXOISIIETO ¢ Y4ETOM CaMOCTOSITEIPHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBble ucciiegoBarejbcKye 1eMCTBUSA:

MCII0JIb30BaTh BOIPOCHI KaK MCCIIEI0BATEILCKUI HHCTPYMEHT MTO3HAHMUS;
MPOBOJUTH MO CAMOCTOSTEIHHO COCTABJICHHOMY IJIaHY OIIBIT, HECIOXKHBIN
bu3nUecKuil HKCMEPUMEHT, HEOONbIIOE UCCIeNOBaHUE (PUINYECKOTO
SBJICHUS;

OLICHMBATh HA NPUMEHUMOCTb M  JIOCTOBEPHOCTh HUH(MOpPMAIIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHMS UJIH DKCIIEPUMEHTA;

CaMOCTOSITEIBHO (POpMYyITUPOBATH 00OOIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
MPOBENEHHOTO HAOIIOCHUS, OTbITa, UCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE  JlaJibHEMIIIEE pa3BUTHE  (PUBHUUECKUX
MIPOIIECCOB, a TAKKE BBIJBUTaTh MPEANOI0KEHHUS 00 UX Pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

PabGora ¢ undopmanmei:

MPUMEHSTh Pa3IMYHbIE METO/bl, THCTPYMEHTHI U 3alpOCHI MPHU MOUCKE U
orOope MHPOpPMAllUM WA JAHHBIX C YUETOM MpPEAJIOKEHHOW Yy4uyeOHOU
busnyueckoii 3a1auu;

aHAIM3UPOBATh, CUCTEMATU3UPOBATh M WHTEPIPETHPOBATH WH(OOPMAIUIO
Pa3IMYHBIX BUIOB U (hOPM TMPEACTABIICHHUS;

CaMOCTOSITEJIbHO ~ BBIOMPATh ONTUMAJbHYIO (OpMY MpPEACTaBICHUS
uHbOpMAIlUM W WUIIOCTPUPOBATH pelIaeMble 3aJa4dl  HECIOKHBIMU
cXeMaMu, JuarpaMmMaMu, HHOU rpadukoil 1 uX KOMOUHALIUSIMU.

KoMMyHHMKATHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE JeiCTBHS:

B XO7¢ OOCYXJACHHUS Y4eOHOro MaTepualia, pe3yJbTaToOB J1a00paTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOIPOCHI 0 CYIIECTBY 00CYKIaeMOM TEMBI
BBICKA3bIBaTh HJICH, HAIlCJCHHBIC HAa PCEIICHHE 3aJauyd M IOJJAep KaHue
O1aro)keaaTeIbHOCTH OOIICHUS



COMNOCTABJIAITh CBOM CYXKJEHHS C CYXJCHUAMHU JAPYTMX Y4YaCTHUKOB
Juanora, OOHapyXUBaTh Pa3IMYMe U CXOJICTBO MO3UIINIA;

BBIPA)KATh CBOKO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;
MyOJIMYHO MPEJICTABNIATH PE3YJAbTAThl BBIIIOJIHEHHOTO (PU3NUECKOTO OIbITa
(3KCIIEpUMEHTA, UCCIEAOBAHMS, POEKTA);

IIOHMMAaThb WU HCHOJIb30BaTh  IPEUMYIIECTBA  KOMAaHAHOM U
WHANBUIYaIbHOW pabOThl TMPU PEIICHUU KOHKPETHOU (U3UUECKOU
npo0JIEMBI;

MPUHUMATh LIEJIM COBMECTHOM NESATEIbHOCTH, OPraHU30BbIBATh JCUCTBUS
no €€ JOCTIKEHHUIO: paclpeiensiTh poiH, OOCYXIaTh IPOLECCH HU
PE3yNIbTaThl COBMECTHOM pabOoThI, 000011aTh MHEHHUS HECKOJBKUX JTIIOJICH;
BBINIOJIHATH CBOIO YacTh palOThl, JOCTUTasi KAYECTBEHHOIO pe3yJbTaTa 1o
CBOEMY HAIIPaBJICHUI0O WU KOOPAWMHUPYS CBOU JEWUCTBUSA C JIPYTHUMHU
YJIeHAMU KOMAaH/IbL;

OLICHMBATh KA4YECTBO CBOEr0 BKJIaJla B OOLIMU MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITEIBHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHS.

PerynsiTuBHBIC YHMBeEpCaJbHbIe YUeOHbIE AeliCTBUSA

Camoopranusanus:

BBISIBJISITh TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYAlMsIX, TPEOYIOLIUX
JUIsL perieHust GU3NYECKUX 3HaHU;

OPUEHTHPOBATBCA B  PA3NUYHBIX IOAXOJAAX IPUHATHS  PELICHUHN
(MHIMBUAYaJIbHOE, MPUHATHE PEUIEHUS B TpyIIe, NPUHATHE pEelIeHUuN
TPYIIION);

CaMOCTOSITEIIbHO COCTAaBIISITh AJITOPUTM pelieHus (U3NYECKOM 3a]1aun UiTu
IUTaHA HCCIEAOBAaHUSA C Y4ETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXXHOCTEM, apr'yMEHTUPOBATH IIpe/jlaraéMble BapUaHThI PELLICHUN;
JieN1aTh BbIOOP 1 OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

C&MOKOHTpOJ’lb, AMOIHMOHAJIbHBIN HHTEJIEKT:

JIaBaTh aJIEKBaTHYIO OLEHKY CUTyalluu U Npejararh 1iaH e€ U3MEHEHNUS,;
OOBSICHATh NPUYMHBI  JOCTHXKEHUSA  (HEIOCTHXKEHHUS])) PE3yJIbTaTOB
NeSITeNIbHOCTH, AaBaTh OLEHKY PUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B ACATEIBHOCTH (B TOM 4YHCIIE B XOJ BBIITOJHEHHUS
(U3MYECKOr0 UCCIENOBAaHMS WJIM IPOEKTAa) HA OCHOBE HOBBIX
OOCTOSITENIbCTB, W3MEHMBIIMXCS CHUTYyallUil, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBHE PE3YNIbTAaTA LIEJIN U YCIOBUSM;

CTaBUThb Ce0s1 Ha MECTO IPYroro 4eJOBEKa B XOAE CIOpa MM JAUCKYCCHUU
Ha HAY4HYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPyTroro;



NPU3HABATH CBOE MPABO HA OLIMOKY MPH PELIeHUU (PU3NYECKuX 3a/1ay Uiu
B YTBEPIKIACHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

HPEIMETHBIE PE3YJIBTATHI

K xonIy oOyuenus B 7 kJjiacce npeaMeTHbIE pe3yIbTaThl HA 0A30BOM ypOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OO YUAIOIIUXCS YMEHUM:

UCIIONb30BaTh  MOHATUA: (PU3MYECKHME U  XUMHYECKUE  SBJICHUA,
HaOII0JICHUE, SKCIEPUMEHT, MOEib, TUIOTe3a, CAUHHUILI (PU3MUYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSI BeulecTBa (TBEpIOE,
KUAKOE, Ta3000pa3HOE), MEXaHHYECKOe JBWKEHHE (paBHOMEpHOE,
HEPAaBHOMEpPHOE, TMPAMOJMHENHOE), TpPaeKTOpHs, paBHOACHCTBYIOIIAs
cuna,  aedopmarus  (yopyras, rJIacTuyeckas), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuyarh sBiaeHUS (Auddy3us, TEII0BOE IBIKCHUE YACTHUI[ BEIIECTBA,
paBHOMEpPHOE  JBWKEHHE, HEPAaBHOMEPHOE  JIBH)KEHUE,  HWHEPIus,
B3aMMO/JICMCTBUE TEJ, PABHOBECHUE TBEPABIX TEN C 3aKPEIUIEHHOW OCBIO
BpallleHUs, Tepenada [aBieHUS TBEPABIMU TeJlaMH, XUIAKOCTAMH U
razamy, atrMocdepHOe JaBlieHWE, IUIaBaHWE TeJ, MPEBpaIICHUSI
MEXaHUYECKON AHEpPruu) MO OMUCAHUIO WX XapaKTEPHBIX CBOWMCTB U Ha
OCHOBE OTBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SBIICHUE;
pacro3HaBaTh MPOSBICHHE W3YYEHHBIX (PU3MYECKUX  SBIECHUW B
OKpYXaloleM MHpEe, B TOM uucie (U3NYECKUE SIBIICHUS B TIPUPOJIE:
MpUMEPhl IBUKEHUS C PA3JIMUYHBIMU CKOPOCTSMH B KUBOM U HEXUBOU
MPUPOJIE, NEUCTBUE CWIBI TPEHUS B MPUPONE U TEXHUKE, BIHSIHUE
aTMOC(EpHOro J1aBJICHUs HA >KMBOW OpPraHU3M, IJIaBaHUE PbIO, phluaru B
TeJIe YeJIOBEeKa, IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a7auy B yueOHYIO,
BBIJICJISTH CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (PUBHUECKUX SBJICHUI;
OIMKCHIBATh M3yYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHHS, UCTIONIb3YS
dbusnueckue BeIWYMHBI (Macca, O0BEM, IUIOTHOCTH BEIIECTBA, BpEM,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CHJIa YIPYTOCTH, CHUJIA TAKECTH, BEC
Tena, CWia TpeHus, JaBieHue (TBEPIOro Tena, >KUIKOCTH, Tra3a),
BBITAJIKMBAIOIIAs CUJIa, MEXaHWYeckas padoTa, MOIIHOCTb, TUIEYO CHIIBI,
MOMEHT CWIbI, KOX(Q(OUIIMEHT TOJE3HOTO JCHCTBUS MEXaHU3MOB,
KUHETUYECKasi W TOTEHIMAJIbHAs DHEPTUsi), MPU OMNHCAHWUU MPABUIBHO
TpakToBaTh  (DU3UYECKUM  CMBICI  HUCIONB3YEMbIX  BEJIUYUH, HX
0003HaYeHUs1 ¥ EIUHULIBI (PU3NUYECKUX BEIUYUH, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DM3UYECKYIO BEIMUYMHY C JIPYTUMU BEIMYWHAMH,
CTPOUTH IpaUKy U3yUYEHHBIX 3aBUCUMOCTEHN (PU3MYECKUX BEIIMUUH;



XapaKTepu30BaTh CBOWCTBA TeJ, (U3MYECKHUE SBIEHUS M MPOIECCHI,
UCIIOJIb3YsI TIPaBMJIa CIIOXKEHUs CHII (BAOJb OJHOW MpsMoi), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, mpaBuwiIo paBHOBecus pbruara (0Joka),
«30JI0TO€ TPABWIJIO» MEXAHHWKH, 3aKOH COXPAaHEHUS MEXaHH4YECKOU
SHEPruu, MNpU ITOM JaBaTh CJIOBECHYIO (DOPMYJIUPOBKY 3aKoOHa H
3alMCHIBATH €M0 MATEMATUYECKOE BBIPAKEHUE;

OOBICHATH (PU3HUECKUE SIBICHHUS, MPOLIECCHl U CBOMCTBA TEN, B TOM YHCIIE
U B KOHTEKCTE CHUTyallud MNPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISITh MIPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 1—2
JIOTUYECKUX IIAaroB ¢ OMOpPOM Ha 1—2 M3y4EeHHBIX CBOWCTBA (PU3UUECKUX
SBIICHUH, PU3NUECKHUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiatb pacu€THele 3a7ayd B |—2 JeHCTBUSA, MCMONb3YS 3aKOHBI U
dbopMybl, CBsA3BIBalOUIME (PU3MUYECKUE BEIMYMHBI: HAa OCHOBE aHalu3a
YCIIOBUS 33/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (DU3UUECKUE
BEIMYUHBI B ()OPMYJIbI U TPOBOAHUTH PACUYETHI, HAXOAUTH CIPABOYHBIC
JTaHHBIE, HEOOXOAUMBIE I PEUIeHUs 3a/ad, OLIEHUBATh PEATMCTUYHOCTh
MOJTy4eHHOU (PU3UYECKOM BEIMYUHBI;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pEIIUTh MPH [OMOIIU
(U3HYECKUX METOAO0B, B OMCAHUU UCCIIEI0BAHUS BBIIEIATH IPOBEPSIEMOE
npeanonoxenue  (TUnoresy),  pazidyaTb W MHTEpPIPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAXOIUTh OIIMOKA B XOJI€ OIbITa, JeNaTh
BBIBOJIBI 10 €T0 PE3yJIbTaTaM;

NPOBOJAUTH OMNBITBI IO HAOMIOAECHUIO (PU3NYECKUX SIBJICHUUA WIH
bu3UIECKUX CBOIICTB TEJl: bopMyIHpOBaTH IPOBEPSAEMBIEC
MPEANOI0KEHUs, COOMPATh YCTAHOBKY M3 MPEIJI0KEHHOT'0 000PY10BaHMS,
3aMMChIBATh XOJI OMBITAa U (DOPMYITUPOBATH BHIBOJIBI;

BBIIIOJIHATD MpSMbIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Tea,
o0béMa, CWJIBI M TEMIEpaTypbl C MCIOJb30BAHMEM aHAJIOIOBBIX U
upoBBIX MPUOOPOB, 3aAMUCHIBATH IMOKa3aHUS TPUOOPOB € YYETOM
3aJIaHHOM aOCOMIOTHOM MOTPEITHOCTH U3MEPEHUH;

MPOBOJUTH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOW (PU3NYECKOW BEIIMUUHBI OT
JIpPYrol € HCMONb30BAHUEM TMPSMBIX H3MEPEHUN (3aBUCHUMOCTHU IIYTH
PaBHOMEPHO JIBMDXKYLIErOCs Tejla OT BPEMEHM JBMKECHHS TENA, CHIIbI
TPEHUS CKOJIbKEHUS OT Beca Tella, KauecTBa 00pabOTKHU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOUIAAN CONPUKOCHOBEHHUSI TEJI, CUJIIBI
YOPYroCTA OT Y/UIMHEHHS MPY>KUHBI, BBITAJIKUBAIONIEH CUJIBI OT 00bEMaA
NOrpY’KEHHOM YaCTH TeJa U OT IUIOTHOCTH >KUJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH T€Jia, OT INIYOUHBI, HA KOTOPYIO MOTPYXKEHO TEN0, YCIOBUM
IUIaBaHUsl TE€J, YCJIOBUM paBHOBECHs pbluara M OJOKOB), y4acTBOBAaTh B



IUTAHMPOBAaHWU  YUEOHOTO HCCIEOBaHMS, COOMpaTh YCTAaHOBKY W
BBITIONHITh W3MEPEHUS, CIeaysl MPeIIoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl TOJIYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIWYMH B BUJE
NpEIIOKEHHBIX Ta0bnuil U TpaduKOB, AENaTh BBIBOJABI MO peE3ylbTaTaM
UCCIICIOBAHMS;

MPOBOJUTH KOCBEHHBIE H3MEpEHUs (U3UYECKUX BEIMYUH (TUIOTHOCTH
BEIECTBA JKUAKOCTH M TBEPAOrO Tela, CHJIA TPEHHUS CKOJIbKCHUS,
JaBJICHHWE  BO3/yXa, BBITAIKUBAIONIAs  CWiIa, JEHCTByMOIIas Ha
NOTPYXEHHOE B KHUJIKOCTh TeNO0, KOA((OUIMEHT IOJNEe3HOTO JEHCTBUS
MPOCTBIX MEXaHU3MOB), CIEAyd TNPEIIOKEHHON WHCTPYKIMHU: TIPH
BBIMIOJTHEHUHA HW3MEPEHHM coOupaTh 3KCIEPUMEHTAIBHYIO YCTaHOBKY U
BBIYHCIIATH 3HAYCHUE HCKOMOW BEJTMYUHBI,

COOJTIOIaTh MpaBWIa TEXHUKU O€30MMaCHOCTH MPHU padoTe ¢ 1abopaTOpHBIM
o0opyI0BaHUEM;

YKa3bIBaTh MPUHIUIGI JACUCTBUS TMPHUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, IUHAMOMETpP, COOOILIAOIIMECS COCYIbl, OapomeTp,
phIYar, MOIBWKHBIA U HETIOABMKHBIN OJIOK, HAKJIOHHAS TIOCKOCTB;
XapaKTepu30BaTh TMPUHIMIBI  JCHCTBUS W3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa WX OMHCAaHUA (B TOM 4YHUCIE:
NOJIIMITHAKY, yCTPOWCTBO BOAOIPOBOAA, THIPABIMYECKUN Tpecc,
MaHOMETp, BBICOTOMEp, TIOPIITHEBOK HACOC, apEOMETP), HCIIOJIb3Ys 3HAHUS
O CBOMCTBaX (PM3UYECKHUX SBJICHUM M HEOOXOIUMBbIE (DU3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOIUTH  MpUMEphl  (HAXOAUTh  MHGMOpPMAIIMIO O  MpUMEpax)
NPAaKTHYECKOTO HCIONb30BaHUs (PU3MUECKUX 3HAHWH B IOBCETHEBHOU
KU3HU 711 oOecrieueHuss 0€30MacHOCTH TPU OOpalleHu: ¢ IpudopamMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3JI0POBbS U COOJIIOICHUS
HOPM 2KOJIOTHYECKOTO MOBECHUS B OKPYKAIOIIEH cpere;

OCYIIIECTBIATH OTOOp HCTOYHWUKOB wuH(popmanmmu B HHTepHeTe B
COOTBETCTBHH C 33J]aHHBIM MTOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HAHWA W TyTEM CPaBHEHHS Pa3IUMYHBIX HCTOYHUKOB  BBIJCISITH
UHPOPMAIMIO, KOTOpas SIBISAETCS NPOTHBOPEUYMBON WM MOXET OBITh
HEJI0OCTOBEPHOM;

UCTIOJIb30BaTh MPH BBHIMOJIHEHUN YYEOHBIX 3a/laHUil HAYyYHO-TIOMYJSPHYIO
auTepaTypy (pu3mMUeckoro coaepiKaHds, CIPaBOYHBbIE  MaTepHAIbI,
pecypcbl cetn MHTEepHET, BlIaeTh NMpuéMaMu KOHCTICKTUPOBAHUS TEKCTa,
npeodpazoBaHus HHGOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MHUCbMEHHbBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHHKOB MH(pOpMAIUU (HU3MUECKOTO CONIEPKaHUs, B TOM



yuclie MyOJMYHO JielaTh KpaTKUe COOOIICHHUS O pe3yJibTaTax MpPOEKTOB
WIKM Y4eOHBIX MCCIENOBAaHUN, NpPU HTOM TPAMOTHO HCIOIB30BaTh
W3YYCHHBIM TOHATUHHBIMN ammapaT Kypca (U3UKH, COMPOBOXKAATh
BBICTYIUIEHUE IIPE3CHTALUEN;

IpU BBIMOJTHEHUU Y4YEOHBIX NPOEKTOB M HCCIEAOBAHUM pacrpenessTh
00513aHHOCTH B TpYIE B COOTBETCTBUU C IOCTABICHHBIMH 3aJadaMH,
CIEAUTh 3a BBINOJHEHWEM IUIAHA JCUCTBUM, AaJEKBAaTHO OLCHHUBATH
COOCTBEHHBIM  BKJAJ B  JEATEIbHOCTb  [PYIIIbI, BBICTPAaUBATh
KOMMYHHUKAaTHBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHUE OKPYKAFOIIHX.

K xoniy o6yuenus B 8 kijiacce npeamMeTHbIe pe3yabTaThl HA 0A30BOM ypOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OO YyUAIOIIUXCS YMEHUM:

MCII0JIb30BaTh MOHSTHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSIHUA BEIIECTBA, KPUCTAIIINUECKUE U
aMop(¢HbIC Tena, HACHIIIEHHBIH W HEHACBHIIMICHHBIM Tap, BIAXKHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPEHHSS HHEPrusi, TEIIOBOW JBUTATENb,
AJIEMEHTAPHBIN JIEKTPUUECKUI 3apsi/l, FIEKTPUUECKOE IO, MPOBOJHUKU
Y TUDJICKTPUKH, TIOCTOSHHBIN JIEKTPUYECKUIN TOK, MArHUTHOE TOJIE;
pa3inyath SBJICHUS (TEIUIOBOE PACIIMPEHHE M CXKAThE, TEeIUlonepenaya,
TEIJIOBOE PABHOBECHE, CMAUYMBAHUE, KAWUISIPHBIC SBJICHUS, UCIIAPEHUE,
KOHJICHCAIIUsl, TUIaBJICHUE, KpHUCTauIM3anus (OTBEpJeBaHUE), KUIICHUE,
Terionepeaaya (TETUIONPOBOAHOCT, KOHBEKIIHSI, U3JIy4eHue),
AIEKTpU3AIUs TeN, B3aUMOJEUCTBUE 3apsAI0B, ACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHUE, B3aUMOJCUCTBUE MATHUTOB, JICHUCTBUE
MarHuTHOT'O TOJISl Ha MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs UHIYKITUS)
10 ONHCAaHUID HUX XAPAKTEPHBIX CBOWCTB W HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOMINX JaHHOE (PU3NUECKOE SBICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (U3MUECKUX  SBIICHUUA B
OKpY>KaroIieM MHpe, B TOM 4HcCie (U3UYECKHE SBICHUS B MPHUPOJE:
MOBEPXHOCTHOE HATSHKCHUE U KANWUISIPHBIC SIBIICHUST B TPUPOJE,
KpUCTAJIbI B mpuponae, uznydeHue CoJiHIA, 3amMep3aHHe BOJOEMOB,
MOpCKHUE Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JIEKTPHUUECKUE
SABJICHUS B aTMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nojie 3emuid, Jpeid MOIIOCOB, POJIb MAarHUTHOTO TOJS JUIsl JKU3HU Ha
3emiie, MONSIPHOE CUSTHUE, TIPU ATOM MEPEBOJIUTH MPAKTUUYECKYIO 3a7auy B
y4eOHYI0, BBIACISATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (PU3UUECKUX
SIBJICHUH;

OIMKCHIBATh M3YyYEHHBIE CBOMCTBA TEN M (PU3UUYECKUE SIBJICHHS, UCTIONIb3Ys
busnyueckue BEIMYHUHBI (TEMIIepaTypa, BHYTPEHHSISI YJHEPTHUsl, KOJTUIECTBO
TEIJIOThI, yJedbHas TEIIOEMKOCTh BEIECTBA, YiAElbHAs TeIUloTa



IUTABJICHUS, yJieldbHAs TeIIoTa MapooOpa3oBaHMs, YyjAelbHas TEIUloTa
CrOpaHusi TOIUIMBA, KOA(D(PUIIMEHT TMOJE3HOro JCHCTBUS TEIUIOBOM
MAllIMHbI, OTHOCUTENIbHAA BIIAXKHOCTb BO3/yXa, JJIEKTPUUYECKUU 3apsih,
CUJIa TOKA, JJIEKTPUUYECKOE HAIpSHKEHUE, CONPOTHUBJIIEHHUE IPOBOJIHUKA,
yAeIbHOE  CONpPOTUBIEHUE  BEIIEeCTBa, paboTa M MOIIHOCTh
ANEKTPUYECKOr0 TOKA), NpPU  ONHUCAHUU MPABUIBHO TPAKTOBATh
(bu3HYECKUil CMBICII MCTOIB3YEeMbIX BEIUYHH, 0003HAYEHUS W EIHHUIIBI
bU3UYECKUX BEIUYUH, HAaXOAUTh (OPMYJIbI, CBSI3BIBAIOIINE JTAHHYIO
(GU3UYECKYI0 BEIMYMHY C JAPYTUMU BEJIUYMHAMH, CTPOUTH TpauKu
W3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

XapakTepu30BaTh CBOWCTBA Tell, (PU3UYECKHE SBJIEHUS U TMPOLECCHI,
WCIIOJIb3Ysl OCHOBHBIE TMOJOXKEHHUS MOJIEKYJISAPHO-KUHETUYECKON TEOpUU
CTpPOEHUSl BEIleCTBA, MPUHIHUII CYNEPHO3UIMN Tojiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHMs 3apsaaa, 3akoH Oma [ yyacTKa LIeNH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpAaHEHHsS DHEpPrud, TMpPH OSTOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alMChIBATh €r0 MAaTEMAaTHYECKOE
BBIPAKEHUE;

OOBSICHATH (PU3UYECKHUE TMPOIECCHl M CBOMCTBA TN, B TOM YHUCIE U B
KOHTEKCTE CUTYAIlMH MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBISTH
MPUYUHHOCIIEACTBEHHbBIE CBSI3U, CTPOUTH O0BSICHEHHE U3 1—2 JIOTHYECKUX
1aroB ¢ omnopoi Ha 1-2 W3y4eHHBIX CBOMCTBA (DU3MUECKHUX SIBICHUM,
(bu3HUeCKNX 3aKOHOB HJIU 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3aJadyd B 2—3 JEWCTBUS, HCHOJIb3Yysd 3aKOHbl U
dbopmyIbl, CBA3BIBAKOIINE (PU3NUECKHME BEIUYMHBI: HAa OCHOBE aHaln3a
YCJIOBUSl 3aJlauyd 3alKChbIBaTh KPATKOE YCIOBHUE, BBISIBISATH HENOCTATOK
JAHHBIX JUIS  peIIeHUs 3a7a4d, BBIOMpaTh 3aKOHBI W (HOPMYIIHI,
HEoOXOoauMble Il €€ pelleHUs, MPOBOAUTH PACUEThl M CpaBHUBATh
MOJIYYEHHOE 3HaUY€HHUE (PU3NUECKON BEITMUYUHBI C U3BECTHBIMU JIAHHBIMU;
pacro3HaBaTh NPOOJIEMBI, KOTOPbIE MOXXHO pEIIUTh TMPH OMOIIU
(U3UYECKUX METOJIOB, HCIMOJIb3Yysl ONHCAHUE HWCCIEIOBAaHUS, BBIACISThH
MPOBEPSIEMOE MPEANOJIOKEHUE, OLECHUBATh MPABUIBHOCTH IOPSJKA
MIPOBEIEHUS UCCIIEIOBAHUS, AEIATh BEIBOBI,

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (U3UYECKUX SBICHUNU WM
(bU3UYECKUX CBOMCTB Tel (KaMWJUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEma, TeMrneparypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHMsl TMpPHU U3IYYEHUH OT LBETa M3Tydarouen (MOTrJoIIaroNieil)
ITIOBEPXHOCTH, CKOPOCTh MCIIAPEHUS BOJABI OT TEMIIEPATYpPhI KUIAKOCTH U
Iomaan €€ TIOBEPXHOCTH, JJIEKTPU3alUs TEI W B3aUMOJECUCTBHUE
AIEKTPUYECKUX 3apsoB, B3aUMOJCHUCTBHE TOCTOSHHBIX MAarHUTOB,



BU3yaJu3alldsg MAarHUTHBIX TIOJIEH TOCTOSIHHBIX MAarHUTOB, JEUCTBUS
MarHUTHOrO MOJsI Ha MPOBOAHMK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBA 3JEKTPOABUTATENSl MOCTOSHHOIO TOKa): (POpMyIHpOBaTh
IIPOBEpPSAEMbIE MPEANON0KEHHUS], COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000py0BaHMs, ONKCHIBATH XOJ1 OMbITA U (DOPMYIUPOBATH BHIBOIBI;
BBIIOJIHATDh  IPSIMBIE  W3MEPEHHsT  TEMIEpPaTypbl, OTHOCUTEIbHOU
BJIQXHOCTH BO3/1yXd, CHJIbl TOKa, HAIpPSHKEHUS C HCIOJIb30BAHHEM
aHAJIOTOBBIX MPHUOOPOB M JATYMKOB (DU3MUECKUX BEIIMYWH, CPABHUBATH
pE3yNbTaThl U3BMEPEHUN C YUETOM 3aJIaHHON aOCONMIOTHOM MOrPEIIHOCTH;
IPOBOJIUTH MCCIIEIOBAaHUE 3aBUCUMOCTH OJITHOM (PM3NYECKOM BEIHUYUHBI OT
OpPYyrod C  HUCIOJb30BAaHUEM MPSAMBIX HU3MEPEHUH  (3aBUCUMOCTh
CONMPOTHUBJIEHUS] TPOBOAHUKA OT €ro JJIMHBI, IUIOMIAJU TONEPEUHOr0
CEUEHUS U YIEIbHOr0 CONPOTUBIIEHUS BELIECTBA IPOBOJIHUKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 MPOBOAHMK, OT HampsyKEHUsT Ha IMPOBOJHUKE,
UCCJIEIOBAHUE TOCIEAOBATEIbBHONO M  MMApPAJUIENbHOTO  COEAMHEHUMN
IIPOBOJHUKOB): IUIAHUPOBATH HCCIEAOBAHUE, COOMpPATh YCTAHOBKY H
BBIMOJHATh M3MEPEHUs], Cleaysl MPENIOoKEHHOMY IUIaHy, (UKCHUPOBATH
pe3yabTaThl TOJTYYEHHOW 3aBUCUMOCTH B BHJE TaOnMll U IpaduKoB,
JIeNIaTh BBIBOJBI 110 PE3YJIbTATAM UCCIIEAOBAHMS;

MPOBOJUTh KOCBEHHbIE HU3MEpPEHUS (PU3NYECKUX BEIUMYMH (yAelbHas
TEIUVIOEMKOCTh ~ BEIIECTBA, CONPOTHUBIEHUE NPOBOAHMKA, paboTra W
MOIITHOCTh 3JIEKTPUUECKOr0 TOKa): IJIaHUPOBATh H3MEPEHHs, COOUpATh
AKCIIEPUMEHTAIBHYIO YCTaHOBKY, CJENysl MPEII0KEHHON MHCTPYKLUHHU, U
BBIYMCIIATH 3HAUEHHUE BEJINYUHBI;

co0JIr0/1aTh NpaBUIIa TEXHUKU OE€30MaCHOCTH MpHU padoTe ¢ J1abopaTOPHBIM
000OpyTI0BaHUEM;

XapaKTepHU30BaTh NPHUHLMIBI  JEHCTBUS H3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa WX ONHMCAHUA (B TOM 4YHUCIE:
CHUCTEMa OTOIUIEHHUS JIOMOB, TMIPOMETp, MapoBas TypOHMHA, aMmIepMeTp,
BOJITMETP, CUETYMK DSJIEKTPUYECKOM DSHEPIHH, 3JIEKTPOOCBETUTEIbHBIE
npuOOpPBI, HArpeBaTENbHBIE AIEKTPOIPUOOPHI (IPUMEPHI), HIEKTPUUECKHE
IPEIOXPAHUTEIH, JIEKTPOMArHUT, HIEKTPOJABUTaTENb IIOCTOSHHOIO TOKA),
UCTOJIb3Ysl 3HAHHUA O CBOMCTBAxX (DM3MUYECKUX SIBIEHUN U HEOOXOIUMBIE
(du3nuecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTbIE TEXHUYECKUE YCTPOWCTBA M H3MEPHUTEIbHbIE
npubopel MO CXeMaM M CXEMAaTU4YHbIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETpP, TEPMOC, ICHUXPOMETP, TMTPOMETP, JBHUraTellb BHYTPEHHETO
CrOpaHMsi, AJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMBbI JJIEKTPUUYECKUX



LETEeW C MOCJIeNOBATEIbHBIM U MapaJuIeIbHBIM COCIMHEHUEM SJIEMEHTOB,
pasnuyasi yCIOBHbIE 0003HAUEHUS DJIEMEHTOB AJIEKTPUUECKUX IIETICH;
OPUBOIUTHL  NpuUMepbl  (HAXoauTh  MHGOOpPMAIMI0O O  MpUMEpax)
MPAKTUUYECKOTO0 MCIOJIb30BaHUS (PU3MUECKUX 3HAHUW B IOBCEIHEBHOMU
KU3HU JJ1s1 oOecriedeHrs 0€30MacHOCTH MPU 0OpallleHUuu ¢ NMpudopamu U
TEXHUYECKUMHU YCTPOWUCTBAMH, COXPAHEHHS 370POBbS U COOJIIOJACHUS
HOPM 3KOJIOTUYECKOI0 MOBEJCHUS B OKPYKAIOIIEH CPELE;

OCYHIECTBJISITh MOUCK HHPOpMalui  (PU3UYECKOTO COACpPKAHUS B
HNurepHeTre, Ha OCHOBE HMEIOIIUXCA 3HAHUM M NYTEM CpPaBHEHMUS
JIOTIOJTHUTENbHBIX ~ MCTOYHUKOB  BBIJCNIATH  HH(POPMAIIUIO, KOTOpas
SABJISIETCS] IPOTUBOPEYUBOM MIIU MOXKET OBITh HETOCTOBEPHOM;
MCII0JIb30BaTh MPU BHITIOJIHEHUU YYEOHBIX 3aJlaHU HAYYHO-TIOMYJISPHYIO
IUTepaTypy  (PU3MYECKOro COAEp)KaHUs, CHOPABOYHBIE MaTEpHAIbI,
pecypcebl cetu HTEpHET, BiaaeTh NpuéMamMy KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(POpPMAITUY U3 OJHOU 3HAKOBOM CHCTEMBI B JIPYTYIO;
CO371aBaTh COOCTBEHHBbIC MHCHMEHHBIE U KpPATKUE YCTHBIE COOOIICHUS,
o0o6mass wHOOPMALMIO M3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COJEpP)KaHMs, B TOM 4YHCJIE MYOJIMYHO TPEACTABISATh PE3YyIbTaThI
MMPOEKTHOM WJIM HCCIIENOBATEIbCKOW NESITENbHOCTH, MPU 3TOM I'PAMOTHO
UCIIOb30BaTh M3YYCHHBIM TOHATHHHBIN ammapatr Kypca (Qu3MKH,
COIIPOBOXJATh BBICTYIUICHUE IIPE3EHTALIUEN;

IPU BBIMOJHEHUH YYEOHBIX TMPOEKTOB U HCCIEAOBAaHUN (HU3UUECKUX
MPOIIECCOB pacHpeieisiTh O0SI3aHHOCTH B TPYyNIEe B COOTBETCTBUU C
MOCTABJICHHBIMM 33/1a4aMU, CJICIUTh 3a BBINOJIHECHUEM IUIaHA JEUCTBUN U
KOPPEKTHUPOBAaTh €ro, aJIeKBaTHO OLIEHUBATh COOCTBEHHBIM BKJIAJ B
JIEATENBHOCTD TPYIIIbI, BBICTPAUBaTh KOMMYHUKATUBHOE B3aNMOJIENCTBUE,
MIPOSIBJISISI TOTOBHOCTD pa3peniaTh KOH(QIUKTHI.

K xon1y oOyuenus B 9 kijiacce npeaMeTHbIe pe3yIbTaThl HA 0A30BOM ypOBHE
JIOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIONb30BaTh MOHSATHUS: CUCTEMa OTcu€ra, MarTepuajbHas TOYKa,
TPAEKTOpHUs, OTHOCUTEIHHOCTh MEXaHWYECKOrO NBWXKEHUA, Aehopmanus
(ympyrasi, mjaacTudeckasi), TPEHHE, IEHTPOCTPEMUTEIHLHOE YCKOpPEHHE,
HEBECOMOCTh M TEPETPY3KHU, LEHTP THKECTHU, aOCOMIOTHO TBEPAOE TEO,
LEHTP TSKECTH TBEPAOrO Tejla, paBHOBECHUE, MEXaHUUECKUE KOJICOAHUS U
BOJIHBI, 3BYK, WH(QPa3ByK M YyIbTPa3BYK, 3JEKTPOMATHUTHBIE BOJIHBI,
IKajga 3JEeKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U J1aJIbHO30PKOCTh,
CIEKTPBI UCIYCKaHUsI M TOTJIONIeHUS, abda, OeTa- U raMMa-u3IydeHus,
W30TOIIbI, SiZIEpHasi SHEPTeTUKA;



pasznuyarh sBJIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSMOJUHEHHOE
JBUKEHHUE, PABHOYCKOPEHHOE MPSMOJIMHENHOE [BUKEHHE, CBOOOIHOE
NaJICHUE TEJI, PABHOMEPHOE IBHKEHUE 10 OKPYKHOCTH, B3aUMOJECHCTBHE
T€J, PEAaKTUBHOE JBUKEHHUE, KOJIeOATENbHOE IABWKEHHE (3aTyXalollue U
BBIHYKJIEHHbIE KOJIEOaHUs), PE30OHAHC, BOJHOBOE JBW)XEHHE, OTPAKEHHE
3ByKa, NPSIMOJMHEWHOE PacHpOCTPAHEHUE, OTPAKEHUE WU NPETOMIICHHE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE OEIOro CBETa B
CHEKTp M CJOXEHUE CHEKTpPaJIbHBIX IIBETOB, JUCHEPCHUs CBETAa,
€CTECTBEHHAsl PaJMOAKTUBHOCTb, BOSHUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3JIYYEHHs) 10 ONMCAHUIO UX XapaKTEPHBIX CBOKWCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UUECKOE SBICHUE,

pacno3HaBaTh NPOSABICHHE HW3YYEHHBIX (PU3NYECKUX SBJIECHUM B
OKpy’)XamllleM Mupe (B TOM uucie (PU3MUECKHE SBJIECHUS B IPUPOJE:
NPUJIUBBL U OTJIUBBIL, IBUKEHHE TU1aHeT COJIHEUHOM CUCTEMBI, PEaKTUBHOE
JBWKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUSTUE 3BYKOB JKUBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJIHBI, I[yHAMH, 3XO0, LIBETa TeJ,
ONTUYECKHUE SIBJIICHUS B IpPHUPOJE, OMOJIOrMYECKOE NEHCTBUE BUAMMOIO,
yIbTPapHOIETOBOIO U PEHTICHOBCKOI'O M3JIyY€HHUH, €CTECTBEHHBIN
pPaANOAKTUBHBIN (POH, KOCMHYECKHE JYy4Yd, PAJIUOAKTUBHOE H3IIYyYEHUE
NPUPOAHBIX MHHEpAJOB, JIEHCTBUE pPANAMOAKTUBHBIX M3JIYYEHUH Ha
OpPraHu3M 4YeJIOBEKa), MPH ATOM IMEPEBOAUTH IPAKTHUUECKYIO 3aJauy B
yueOHYI0, BBLIENATh CYHIECTBEHHbIE CBOMCTBA (NMPU3HAKU) (PUIUUECKUX
SIBJICHUIA;

OIKCHIBATh M3YyYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHMS, UCTIOIb3YS
¢u3nyeckue BEIUYMHBI (CpeqHssi U MIHOBEHHas CKOPOCTh Tella IMpHU
HEPABHOMEPHOM JIBJKEHHH, YCKOPEHHE, MEpEMELIEHUE, IyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHMS, CWIa YINPYrOCTH, CWJIA TSKECTH, YCKOpPEHUE
CBOOOIHOTO MAaJEHMs, BEC Tela, HMIYJIbC Tela, HWMIIYJIbC CHJIBL,
MeXaHH4yecKkass pabdoTa M MOIIHOCTb, MOTEHUUAJIbHAs HHEPrusl Tena,
MOJHATOrO0 HAJl MOBEPXHOCTHIO 3€MJIM, NMOTEHLMAIBbHASI 3HEPIUsl CHKATOU
NPYXUHBI, KHHETHYECKAas SHEprus, IOJHAs MEXaHW4YecKas SHEeprus,
NEPUOJ U 4acTOTa KoneOaHul, UIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb NPEJIOMIIEHUS CPENbl), TP OMUCAHUU
NPaBWIBHO TPAaKTOBaTh (PU3HUECKUI CMBICT MCHOIb3YEMBIX BEJIUYUH,
0003HaYeHUs1 M €IUHULIBI (PU3NYECKUX BEIUYMH, HAXOIHUTHh (POPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIMUYUHY C APYTMMHU BEIUYMHAMM,
CTPOUTH rpaPUKHN U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEINYMH;
XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHHUS U IPOLIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUsl HPHEPruu, 3aKOH BCEMHUPHOI'O TATOTECHMS,



NOPUHIIMIT  CYNEPHO3UIMU CHUJI, MNPUHLMUII OTHOCUTeNbHOCTH [anunes,
3akoHbl HBIOTOHA, 3aKOH COXpAaHEHHUs HMMILYJIbCA, 3aKOHbl OTPaXEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAaHEHHUsI 3apsI0BOr0 U MaCCOBOI'0 YHUCEI
IPU SIEPHBIX PEAKUUAX, HNPU ITOM J1aBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3alMChIBaTh €r0 MAaTEMaTUYECKOE BBIPAXKEHUE;

OOBSCHATh (PU3NYECKUE MPOIECCHl M CBOMCTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalui NPAKTUKOOPUEHTHPOBAHHOI'O XapaKTepa: BBISBIATH
NPUYUHHO-CJIE/ICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTIOTUYECKUX
IaroB ¢ Onopod Ha 2-3 W3Y4YEHHBIX CBOMCTBA (DU3MUYECKUX SIBICHH,
bu3nyecKuXx 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemiaTth pacy€THple 3a4ayu  (OMHparolIMecss Ha CcucteMy u3 2-3
ypaBHEHU), UCTOIb3Ysl 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLIUE (PU3UUECKUE
BEIMUMHBI: HA OCHOBE aHAlIM3a YCIIOBUS 3a/Jayd 3alMChIBaTh KpPAaTKOE
YCIIOBUE, BBISBIATh HENOCTAIOLINE WIM W30BITOUYHBIE JTaHHBIE, BHIOUPATh
3aKOHBI U (HOPMYIIbI, HEOOXOIUMBIE JIJISl PEHICHUs, TPOBOAUTH PACUETHI U
OLICHUBAaTh PEAIUCTUYHOCTh IMOJYYEHHOIO 3HAYEHUsA (PU3HUECKOU
BEJIMYUHBL;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pEIIUTh MPH [OMOIIU
(U3HYECKUX METOAOB, HCIOJNb3YSl OMNHCAHUE MCCIIEOBAaHUSA, BBIICIATH
NPOBEPAEMOE MPENINONIOKEHNE, OLEHUBATh MPABWIBHOCTh TOpPsJIKa
NPOBEJCHUSI  HCCIEAOBaHUSA, J€JaTh  BBIBOJABI, HMHTEPIPETUPOBATH
pe3ybTaThl HAOJIOIEHUH U OIIBITOB;

NPOBOJAUTH OMNBITBI IO HAOMIOAECHUIO (PU3NYECKUX SIBJICHUUA WIH
(bu3nueckux CBOMCTB Ten (M3ydyeHue BTOpPOro 3akoHa HbioTOHa, 3akoHa
COXpPaHEHHUSl HHEPIrUM, 3aBUCUMOCTh IEpuoja KoieOaHUN NpYyKUHHOTO
MasiTHHKAa OT MAaccChl Ipy3a U JKECTKOCTU NPYKUHBI U HE3aBUCUMOCTb OT
aMIUIMTYZbl MAJIBIX KOJEOAHHH, TPSIMOJIMHENHOE PACIIPOCTPAHEHUE CBETA,
pa3ioxeHue Oenoro CBeTa B CIEKTP, MU3YYEHHE CBOMCTB M300pa)K€HUs B
IUIOCKOM 3€pKajie U CBOWCTB H300pa)ke€HHsl IpeaMeTa B coOuparomien
JUH3€, HAOJIIOJEHUE CIUIOIIHBIX M JMHEHYaThIX CHEKTPOB H3IIYUYECHHS):
CaMOCTOSITEJIbHO ~ COOMpaTh  YCTAHOBKY W3 HM30BITOYHOrO Habopa
0o0Opyl0OBaHUs, ONMCBHIBaTH XOJA  ONbITA U  €ro  pe3yJbTaThl,
(dbopMyIupOBaTh BHIBOJIBI;

IPOBOJUTH MPU HEOOXOJUMOCTH CEPUI0 MPSIMBIX U3MEPEHUM, ONpeaesiss
CpeqHee 3HaueHHe U3MepsSeMOM BeJIWYUHBI ((POKYCHOE pacCTOsHUE
coOuparomieii JIMH3bI), OOOCHOBBIBATH BHIOOpP cHoco0a HU3MEPEHUS
(M3MEpUTENBHOTO MPUOOpPA);

OPOBOJNUTh HCCIENOBAaHUE 3aBUCHUMOCTEH (U3MUYECKHUX BEIMYHMH C
UCIOJIb30BAaHUEM TMPSMBIX HM3MEPEHUH (3aBUCHUMOCTh IYyTH OT BPEMEHH



IpU PaBHOYCKOPEHHOM JBWKCHHM O€3 HadalbHOH CKOPOCTH, IMEpPHO/a
KoJIeOaHUI MaTeMaTHYEeCKOro MasTHUKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yria OTpaXEHUs CBETa OT yrila MajeHus U yria MpeoMIIeHUsS OT yria
NaJieHus): IUIAaHUPOBATh HCCIEIOBaHUE, CaMOCTOSTEIBbHO COOMpAaTh
YCTaHOBKY, (DUKCHpOBaTh pe3ysNbTaThl MOJYyYEHHOW 3aBUCUMOCTH
bu3nuecKuX BEIUYMH B BUJIEC TAONUIl M TPpaHUKOB, JENaTh BBHIBOABI IO
pe3yJbTaTaM HCCIICIOBaHUS;

MIPOBOJUTh KOCBEHHBIC HW3MEPECHHS (U3MYECKUX BEIHYUH (CPETHSSA
CKOpOCTh H YCKOpPEHHE Tela TpU pPaBHOYCKOPEHHOM JIBIKEHUH,
YCKOpEHHE CBOOOHOTO MaJieHus, XECTKOCTh MPY>KUHBI, KOADQHUIMEHT
TPEHUs CKOJBKEHHSA, MEXaHH4Yeckas padboTa M MOUIHOCTh, YacTOTa H
nepuoy; KoJeOaHWi MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHHUKOB,
ONTHYECKas CHWjia COOMparolmell JIMH3BI, pPaJuOaKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh IKCIEPUMEHTAIBHYIO YCTaHOBKY H
BBITIOJTHATDh U3MEPEHUs, CIEIYs MPEMIOKEHHOW WHCTPYKINH, BBIYUCIIATH
3HAYCHHE BEIIMYMHBI U aHATM3UPOBATH MOJIYUCHHBIE PE3YNbTATHI C YIETOM
3aJJaHHOW TTOTPEITHOCTHA U3MEPEHHIA;

coOII0IaTh MpaBUjla TEXHUKU O€30MacCHOCTH MpU paboTe ¢ 1abopaTopHbIM
000py1I0BaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKH W3YYEHHBIX (PHU3UYECKUX MOJEICH:
MaTepuaibHas TOUYKA, aOCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKas JWH3a, IUIAHETapHas MOJENbh aToMa, HYKJIOHHAs
MO/JIETb aTOMHOTO Spa;

XapaKTepU30BaTh TNPHUHIMIBI JACHCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOH Ha WX OMHCAaHUA (B TOM 4YHCIE:
CIIUIOMETpP, JaTYMKU TIOJOKEHUS, DPACCTOSHUS W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepuckomn, ¢oroannapar, ONTHYECKHE CBETOBOJBI,
CTHEKTPOCKOT, JJO3UMETp, Kamepa BuibcoHa), WCMONB3ys 3HAHUS O
CBOMCTBaX (PHM3WYECKUX SIBICHHA W HEOOXOMUMBbIC (U3HUECKUE
3aKOHOMEPHOCTH;

HCIIOJIB30BaTh CXEMbl U CXEMATUYHBIC PUCYHKH WU3YUCHHBIX TEXHHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTHMYECKUX IPOIECCOB
IpU pElIeHUH YYeOHO-TIPAKTUYECKUX 3a7ad, ONTUYECKHE CXEMbI IS
MOCTPOEHUS N300PAKEHUI B IIJIOCKOM 3€pKajie U COOMparouIeil JINH3E;
NPUBOMUTHL  MpUMEphl  (HAXOauTh  WMHGMOpPMAIIMI0O O  TpUMEpax)
NPAaKTHYECKOTO HWCIOIb30BaHUSl (DU3MUECKUX 3HAHWUU B IOBCEIHEBHOU
KU3HU 711 oOecrieueHust 0€30MacHOCTH MPpU oOpaIieHuu ¢ mprudopamMu u
TEXHUYECKUMHU YCTPOWUCTBAMH, COXPAHECHHS 370POBbSI M COOJIOJACHUS
HOPM 2KOJIOTHYECKOTO MOBEACHUS B OKPYXKAIOIIEH cpere;



OCYIIECTBIIATh TOWUCK HWHpoOpMarmu (U3NIECKOTO  COACPKAHHUA B
WHTepHeTe, caMOCTOSTENHHO (GOPMYIHPYS MOUCKOBBIN 3aIlPOC, HAXOAUTh
IyTH ONpeAeNeHUs] JOCTOBEPHOCTH TMOJIyYEHHON MH(OpMAali Ha OCHOBE
UMEIOIINXCS 3HAHUN U TOTOJTHUTENbHBIX UCTOYHUKOB;

UCTIOJIb30BaTh MPH BBHIMOJIHEHWN YY€OHBIX 3a/laHUil HAyYHO-TIOMYJISPHYIO
auTepaTypy  (pU3MUECKOro CcoAepiKaHMs, CIIPaBOYHbIE MaTepHUalbl,
pecypcbl cetu HTepHeET, BlafeTh NpUEMamMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus MH(POpPMALUU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
MHPOpMAllMU U3 HECKOJIbKHUX HCTOYHUKOB (PU3MUECKOro CojaepKaHus,
nyOIMYHO TPECTABIATh PE3YIbTaThl MPOSKTHON MIIM UCCIEI0BATENbCKON
JEeSITENbHOCTH, TMPH 3TOM TPAaMOTHO  HCIONB30BaTh  HM3yYEHHBIN
NOHSATHIHBIN anmapaT H3y4yaeMmoro pasnena (U3MKU U CONpPOBOXKAATH
BBICTYIUICHHE TMpE3eHTaled ¢ y4€ToM O0COOEHHOCTEH ayauTOpUH
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontpoasubie  IlpakTuueckue
n/n NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
Pasnea 1. @u3nka u e€ posib B NO3HAHUH OKPY/KAIOIIEro MIUpa
bu6nuorexa LIOK
11 o - 2
M3HKa © Hayka O HpHpoae https://m.edso00.ru/7f416194
bu6mmoreka [IOK
1.2 0} 2 1
MBHACCKHE BEMIHAMHBL https://m.edso00.ru/7f416194
bu6nuorexa LIOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO]1 MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazueny 6
Pasnen 2. [lepBonayajibHbIe CBeAeHHS 0 CTPOEHMH BellleCTBA
bubmuorexa [IOK
2.1 1
CTpoenne peuiecTsa https://m.edsoo.ru/7f416194
29 JIBr>KeHUE M B3aUMOJICMCTBUE YaCTHI] 5 1 bu6mmoreka [IOK
' BEIECTBA https://m.edso00.ru/7f416194
bu6mmoreka [IOK
2.3 ArperaTHbIe COCTOSIHUSI BEIIECTBA 2 httos://m.edsoo.ru/7f416194
Hroro no paszueny 5
Pa3nen 3. J/IBu:xeHMe U B3aUMOoOeiicTBHE TeJl
bu6mmoreka [IOK
A M
3 CXAHITICCROC ABHICHAC 3 https://m.edsoo.ru/7f416194
3.2 Wuepnusi, macca, I0THOCTh 4 1 bu6nuorexa LIOK



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

https://m.edsoo.ru/7f416194
bu6mmorexa [IOK

33 Cuna. Bupt cut 14 2 https://m.eds00.ru/7f416194
Wroro no pazneny 21
Paznen 4. /laBiienue TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. [lepenaua gaBiaeHust TBEPABIMU 3 bubmuorexa [IOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6nuorexa LIOK
4.2 JlaBienne KuaKocTH > https://m.edso0.ru/7f416194
bu6nmoreka [IOK
4.3 ATmocepHOe raBieHne 6 https://m.edso00.ru/7f416194
44 JlelicTBUE )KUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnoreka [IOK
' B HHX TEJIO https://m.eds00.ru/7f416194
Htoro mo pazneny 21
Pa3nea 5. Pa6ora u MoIHoOCTh. JHEpPrus
bu6mmoreka [IOK
>1 Pabora u monmocTs 3 1 https://m.eds00.ru/7f416194
bu6nuorexa LIOK
52 Hpoctte MexarH3MEI > L https://m.edsoo.ru/7f416194
bu6mmoreka LIOK
53 Mexanueckas sHeprits 4 . https://m.edsoo0.ru/7f416194
Hroro no pazgeny 12
PezepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

8 KIIACC

KoauuecTBo yacoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3/1esi0B U TeM undposbie
Ne n/m P Konrpoabusie | Ilpakrnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTbI
pecypchbl
Pa3nen 1. TemoBble siBjieHUs
. bubnmoreka [JOK
11 Crpoeuue u cBOHCTBa BemecTsa ! https://m.edsoo.ru/7f4181ce
bu6nmmorexa [IOK
12 Termosste mponeccot 21 1 > https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3nen 2. DilekTpuyeckne 1 MATHUTHBIE SIBJICHUS
21 DnexTpuuecKue 3apsaabl. 3apsLKEHHBIE Tela 7 1 bu6mmorexa [IOK
' U UX B3aUMOJEHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 [TocTosIHHBIN NIEKTPUUYECKUI TOK 20 1 7 https://m.edsoo.ru/7f4181ce
Bbubnmuoreka [IOK
2. M 1 1.
3 ATHITHBIC ABICHI 6 > https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
24 IJIeKTPOMATHHTHAs MH/IYKIHA 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PeszepBHoe Bpemsi 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



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

9 KJIACC

KoauuecTBo yacoB JJIeKTPOHHbIE
HaunmeHoBaHMe pa3/iesioB U TeM uugpoBbie
Ne n/m P Konrpoabusie | Ilpakrnuyeckue (mupp )
NMporpaMMmblI Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTbI
pecypchbl
Pa3jnen 1. Mexanuveckne siBJeHUSA
11 MexaHn4ecKoe ABUKCHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
' OIMCAHUS https://m.edso0.ru/7f41a4a6
but6mmoreka [IOK
1.2 B 7 20 1 3
SAMMOACHCTBHE TET https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.3 3 10 3
AKOHET COXPAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexannveckue Kojae0aHusl M BOJHBI
but6mmoreka [IOK
2.1 M 0 7 3
CXAHIICCIHE KOJCOAHMA https://m.edsoo.ru/7f41a4a6
Bbubnmuoreka [IOK
2.2 M .3 8 1 3
CXAHITICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Pasjen 3. DileKTpOMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIeKTPOMArHuTHOE MOJIE U 6 5 bu6muoreka [IOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 6
Pa3znen 4. CBeToBbIE ABJIEHHSI
4.1 3aKOHBI paclpoCTPaHEHUsI CBETA 6 2 bubmuorexa LIOK



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

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

but6mmoreka [IOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [IOK
4.3 Pasnoxxenue 6emoro cBeTa B CIIEKTP 3 2 htts://m.edsoo.ru/7fALada6
Htoro no pazneny 15
Pa3znen 5. KBanToBble siBJIeHUS
bubmuorexa [IOK
51 Hcnyckanue u MoriomneHne CBeTa aToMoM 4 1 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>2 CTpoetiHe aToMHOrO s1pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. A 7 1
5.3 JEpHBIC PEAKIINU https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3znea 6. [loBTOpuTEIbHO-00001IAOINIT MOYJIb
6.1 [ToBTOpeHue u 00001IeHNE CoAepKAHUS 9 5 bubnuorexa LIOK
' Kypca ¢pusuku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

HNOYPOYHOE IINIAHUPOBAHHUE

7 KIIACC
KoJsnyecTBo 4acoB DJIeKTPOHHbIE
Ne Jara nudpoBbIe
Tema ypoka Kontpoabubie | IlpakTnueckue op
n/n Bcero H3yuyeHusi = obOpa3zoBaTesibHbIE
padoThbI padoTsbI
pecypchl
®dusuka — HayKa O PUPOJE.
1 YK pupon 1 0 0
SIBneHwust mpuposl
bu6nuoreka [IOK
2 PuzMYeCcKHe ABICHUS 1 0 0 https://m.edsoo.ru/ff09f72a
3 dusnyecKkye BEeIMUMHBI U UX 1 0 0 bubnmorexa [IOK
3MepeHe https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "N3mepenue
4 TEMIIEpaTyphl IPU TOMOIIHN 1 0 1
YKUJKOCTHOTO TEPMOMETpA U TaTUUKA
TeMnepaTrypsl"
MeToapl HAy4HOTO TTO3HAHMSL.
) Onwucanue GpU3NUECKUX SBICHUH C 1 0 0 bubmorexa LOK
N https://m.edsoo.ru/ff09f72a
MOMOILIBIO MOJIeNEH
VYpoxk-uccnenoanue "[IpoBepka
TUIOTE3bI: aJbHOCTh MOJETA
6 mapuKa, NyIeHHOr0 TOPU30HTAIBHO, 1 0 1
TeM 00JblIIe, YeM OOJIBIIE BEICOTA
mycka"
7 Crtpoenue BemectBa. OMbITHI, 1 0 0 bubnmnoreka [JOK

JAOKa3bIBAIOIHE JTUCKPETHOC

https://m.edsoo.ru/ff09fe0a



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

CTPOCHHUE BCIIECTBA

8 JIB>KeHUe YacTHIl BEIIECTBA bubmorexa LIOK
HBeH https://m.edsoo.ru/ff0a013e
Ypok-uccnenopanue «OnbITH O
9 HaOJIIOJICHUIO TEIIJIOBOTO PACIIUPEHUS
razoB»
10 ArperaTHble COCTOSIHUSI BEILIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHUN
11 Bo/ibI. O000IIIEHNE 110 pa3ieny bubmmoreka [JOK
«IlepBoHauanbHBIE CBECHHS O https://m.edsoo.ru/ff0a0378
CTPOCHHH BEILIECTBA
MexaHuueckoe IBUKEHUE.
12 PaBHOMEpPHOE U HEPABHOMEPHOE bubmorexa LHOK
p p p https://m.edsoo.ru/ff0a05c6
NIBIDKEHHUE
but6mmoreka [IOK
13 Ckopocts. E CKOPOC
KOPOCTE. BAMHHIE! CKOPOCTH https://m.edsoo.ru/ff0a079c
14 PacueT myTH ¥ BpeMeHHU IBIKESHUS bubmuorexa [JOK
yr p g https://m.edsoo.ru/ff0a0ae4
15 WNueprus. Macca — mepa bubnmoreka [JOK
WHEPTHOCTH TeIl https://m.edsoo.ru/ff0a0c10
InotHOCTH BeliecTBa. PacueT Macchl bubmuorexa [JOK
16
1 00beMa Tela o €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTopHnas pabora «OnpeneneHue
MJIOTHOCTH TBEPAOTO TEJIa»
18 Pemenue 3agad mo reme "[lmoTHOCTD bubmuorexa [IOK
BemecTna" https://m.edsoo.ru/ff0al23c
19 Cwuita KaK XapakTEepPUCTHKA

B3aumoeicTeua ten. Cuia



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

ynpyrocTt. 3akoH ['yka

JlaboparopHnas pabota «3yuenue
3aBUCUMOCTH PACTSIKEHUS

20
(meopmarnyu) Ipy>KUHBI OT
MIPUIIOKEHHOMN CHITBD»

21 SIBnenwme Tarorenus. Cuia TSHKECTH
CBsI3b MEXKIY CUIION TSHKECTU U

22 MacCcou TenayBec tena. Pemenue bubmoreia LIOK

e ) | https://m.edsoo.ru/ff0al778
3aaa4 1mo Teme "Cuiia TsoKecTH

3 Cwiia TSKeCTH Ha JPYIUX IJIaHeTax. bubnmnoreka [JOK
Pu3HYECKUE XapaKTEPUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502

bu6nunorexa LIOK

24 Hzmepenune cui. JJuaHaMmoMmeT

P A P https://m.edsoo.ru/ff0al8cc
bu6nmmoreka LIOK

25 Bec Tena. HeBecomocth

https://m.edsoo.ru/ff0al778
CrnoskeHHe ABYX CHJI, HAIIPaBJICHHBIX
26 110 OJTHOM T 51?\,/1);171 ’ bubmmorexa [IOK
a . p ’ https://m.edsoo.ru/ff0ala70
PaBHoOpelcTBYyIOIIAs CHIT

97 Penrenue 3agad mo reMme
"PaBHOnelicTBytOMmAst crt"

28 Cuiia Tpenus u e€ Buibl. TpeHue B bubmuoteka [IOK
[IPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTopHnast pabota «M3ydeHue
3aBUCUMOCTH CHJIBI TPEHUS

29 CKOJIBKEHUS OT CWIBI JaBICHUSA U buGnuorexa [JOK

https://m.edsoo.ru/ff0alcc8
XapakTepa CONMPUKACAIOITNXCS
MTOBEPXHOCTEN»
30 Pemenwne 3a1a4 Ha onpesieiieHNe



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

PaBHOJICHCTBYIOIIEH CHUIIBI

Pemenne 3amau mo TemaM: «Bec
Tenay, «I'padudeckoe n300pakeHue

bu6nmorexa LIOK

31
cuny, «Cunsby, «PaBHOAEHCTBYOIIAS https://m.edsoo.ru/ff0alde0
cUI»
KonTponbHas paboTa no Temam:
«Mexannueckoe nBKeHne», «Macca,
32 IIIOTHOCTBY, «Bec Temay,
«I'paduueckoe n300pakeHne CUI,
«CHIB»
33 Hasnenue. CiocoObl yMEHBIICHUS 1 bubnmnoreka [JOK
YBEJIMYCHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBenue ra3za. 3aBUCUMOCTD
34 aBJIeHUs ra3a oT 00bEMa bubmmorexa [OK
a ’ https://m.edsoo.ru/ff0a2376
TEeMIIEPaTypPhI
Ilepenaua nasiieHUS TBEPALIMUA
35 TeJ'IP;.MI/I SKUIKOCTSIMU U i‘)aSaMI/I bubmmorexa [JOK
de ’ https://m.edsoo.ru/ff0a25b0
3akon Ilackans
36 JlaBneHue B )KUIKOCTH U rase, bubnunorexa LIOK
BEI3BAHHOE JIEUCTBUEM CHIILI TSKECTHU https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau no reme «JlaBieHue B bubmmoreka LIOK
JKHJIKOCTH U ra3e. 3akoH Ilackansa» https://m.edsoo.ru/ff0a2826
but6mmoreka [IOK
38 Coo01marnmecs: coCcyabl
marom YA https://m.edsoo.ru/ff0a2970
39 T'unpaBnuueckuii mpecc bubmorexa HOK
P P https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [lopurHeBoi

JKUIKOCTHBIM HAacocC



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136

41 ATtMmocdepa 3emiid U IPUYHHBI €€ bubnmoreka [JOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
4 Bec Boznmyxa. AtmocepHoe bubnnoreka [IOK
JIaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenne atMocepHOTro JaBieHuUs. bubnmoreka [JOK
Onsit Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTH aTMOC(EPHOTO
44 aBJICHUS OT BBICOTHI HaJl YPOBHEM bubmmorexa [IOK
A abls https://m.edsoo.ru/ff0a2fc4
Mopsi
45 bapomerp-anepoun. AtmochepHoe bubnmnoreka [JOK
JIaBJICHUE HA PA3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agau o reme "
Atmocdeproe naBneHue"
JleiicTBrE )KUJIKOCTH U Ta3a HA
47 MOTPYKEHHOE B HUX TEJIO bubamorexa [IOK
26 ' https://m.edso0.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopnas pabota «Onpenenenue
48 BBITAJIKUBAIOIICH CHIIBI, bubmuorexa [IOK
JIEHCTBYIOIIEN Ha TEJO, IOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B )KHJIKOCTb)
JlaGopaTopHas paboTa 1o Teme
49 «UccnenoBanue 3aBUCUMOCTH Beca bubnunorexa LIOK
TeJa B BOJE OT 00bEMaA MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B )KHJIKOCTh YaCTH TeJIa»
bu6nunorexa LIOK
50 I
apatme et https://m.edsoo.ru/ff0a3a96
51 JlabopaTopHnas pabota

"KoHcTpynpoBanue apeomeTpa win



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

KOHCTPYHUPOBAHUE JIOJIKU U
onpezaeneHue e€ rpy30n01bEMHOCTH"

Pemenue 3agau no remam:
«IInaBanue cynos.

butmmoreka [IOK

52 BoznyxomnaBanue», «/laBienue ! https://m.edsoo.ru/ff0a3654
TBEPABIX TN, KUAKOCTEH U Ta30B»

Konrponbnas padora o Teme

53 «/laBiIeHHE TBEPIBIX TE, )KUIKOCTEH 0
Y Ta30B»

butmmoreka [IOK

>4 Mexatirieckas padora 0 htps://m.eds00.ru/ff0a3f82

bu6mmoreka LIOK

55 MonsocTs. EauHuiEs! MomHoCT! 0 https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér

56 MOIIIHOCTH, Pa3BUBAEMOM TpH 1
noanéMe 1o Jiectauie"

57 IIpocteie MexaHu3MBbl. Ppryar. 0
PaBHOBecue cuit Ha peryare
Poruaru B TexHuKe, OBITY ¥ IPUPOJIE.

58 JlabopaTtopHnas pabota 05 bubnnoreka [JOK
«HMccnenoBanue ycinoBHil paBHOBECHS https://m.edsoo.ru/ff0a478e
pbIyara»

Pemrenne 3amgad mo teme «YcioBus bubmuorexa [IOK

59 0
PaBHOBECHS phIYara» https://m.edsoo.ru/ff0a48a6
Koaddunuent noneznoro nencTeus

60 mexanusMma. Jlabopatopnas pabota 05

«M3mepenne KII/I HaknoHHOM
IUIOCKOCTH



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

61

Pemenue 3agau mo teme "Pabora,
MotHocTh, KIT/["

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

62

MexaHnyeckast SJHeprusi.
Kunernyeckas ¥ NOTEHIMAIBHAS
JHEprus

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a4252

63

3aK0H COXpaHEHHUsT MEXaHUIECKON
SHEPTUU

bubnunorexa LIOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEpUMEHT 110 TEME
"JKCepUMEHTAIBHOE OIPEIEIIEHUE
U3MEHEHHS KUHEeTUYECKON U
MOTEHLUATbHON YHEPTUH NTPU
CKaThIBaHUM TeJa 110 HAKIOHHOU
IJIOCKOCTH"

65

KonTponbsHas paboTa mo Teme
«PaboTa 1 MOIIHOCTb. DHEPTUSI»

66

PesepBHblit ypok. Paborta ¢ Tekctamu
o TeMe "MexaHnueckoe ABMKeHue"

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a4eeb

67

PesepBHbIii ypok. Pabora ¢ Tekcramu
o TeMe "JlaBneHue TBEPABIX TEI,
SKUIKOCTEHN U ra3oB"

butmmoreka [IOK
https://m.edsoo.ru/ffOa4ffe

68

Pesepsusiit ypok. Pabora ¢ Tekctamu
o teMe "Pabora. MOIIHOCTE.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68

15



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KIIACC

KoaunuecTBo yacoB DJIeKTPOHHbBIE
> Tema ypoxa Konrpoabnsie | IIpakTnyeckue Aara 1 ppossIe
n/n Bceero U3yuyeHHusi ~ oOpa3oBaTeJibHbIE
padoTbI padoThbI
pecypcesbl
OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-
1 KUHETHYECKOW TEOPHU U UX OTBITHBIC 1 0 0 brbamorexa [HOK
https://m.edsoo.ru/ff0a5256
MTOITBEPKICHUS
2 Macca 1 pazMep aTOMOB M MOJIEKYIT 1 0 0
3 Mogenu TBEPIOTO, )KUAKOTO U 1 0 0 bubnunorexa LIOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOMCTB TBEPOTO,
4 KHUJIKOTO U Ta3000pa3HOro COCTOSTHUM 1 0 0
BEIIECTBA HA OCHOBE MOJIOKEHU
MOJICKYJISIPHO-KUHETHUECKOH TCOPHH
bu6nunorexa LIOK
5 Kpucranmuaeckue u amopdHbie Tena 1 0 0 htts://m.edsoo.ru/ff0a5800
6 CmaunBaHUE M KallWJUISIPHOCTb. 1 0 0 bubnuorexa [IOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
bu6mmoreka LIOK
7 TeruioBO€ pacuMpeHne u cxaTue 1 0 0 htts://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEeMIIEPATYpPHI CO
8 CKOPOCTBIO TETIOBOT'O JIBH)KCHHUS 1 0 0
YaCTHII
9 Buytpennsis sHeprus. CriocoObr 1 0 0 bubmmorexa [IOK
HW3MEHEHUSI BHYTPEHHEN DHEPIUU https://m.edsoo.ru/ff0a5c60
10 Bunb! Teruionepenaun 1 0 0 bu6nunorexa LIOK



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

VYpok-koudepennus "Ilpaktnaeckoe
HMCIOJIb30BAHHUE TEIIIOBLIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bu6nmorexa LIOK

1 BEIIECTB U MATEPHUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocOepekeHus"

12 KonunuecTBo TemnoTsl. Y aenbHas bubnmoreka [JOK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHE TETIOBOrO OanaHca. bu6muoteka [IOK
TennooOMeH U TemIoBoe paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTopHas pabota
"UccnenoBaHue SABICHUS bubnunorexa LIOK

14
TEII000MEHA MPU CMEITUBAHUUT https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsuer BOAbI"
PacueT konuuecTBa TEIIOTHI,

15 HEO0OXOIMMOTO JJIsI HarpeBaHus Teja
Y BBIJICTISIEMOTO UM TIPH OXJIAXKICHUN

16 JIaGopatopHas pabota "Onpenenenue bu6mmoteka LIOK
yZIE€JIbHOM TEIIOEMKOCTH BeliecTa' https://m.edsoo.ru/ff0aébb0

17 OHeprus TOIUIMBA. Y IeJbHas TEII0Ta bubnmoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBiienue u oTBEpAEBaAHUE

18 KPUCTAJUTMYECKUX TeJl. Y AeabHas bubnuorexa [IOK

https://m.edsoo.ru/ff0a71d2

TEeII0Ta TUIaBJIECHUS

19 JlabopaTtopHas pabota "Onpenenenue bubnmnoreka [JOK
YACIbHOU TEIJIOTHI TUTABJICHHUS Jibjia" https://m.edsoo.ru/ff0a72fe

20 ITapoobpazoBaHue U KOHEHCALHS. bubnnorexa [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kumnienne. Y nenpHas temiora but6mmoreka [IOK



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

napooOpa3oBaHus U KOHICHCAIUH.
3aBUCHMOCTb TEMITEPATYPbI KUIIEHUS
0T aTMOC(epHOTO JTaBICHUS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
paborta "OnpeneneHue
OTHOCHUTEJIBLHOM BJIa)KHOCTH BO3yXa"

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

23

Pemienue 3agau Ha onpeneneHue
BJIAJKHOCTH BO3]1yXa

24

[TpunIMIIBI paOOTHI TEMIOBBIX
neuratesneit. [lapoBas TypOuHa.
JIBuraTens BHyTPEHHErO CTOPAHMS

25

26

KIIJI TerioBoro aBuratess.
TennoBble ABUTATENH U 3aIIUTA
OKpY’KaroIei cpeibl

3aKOH COXpaHEHHUs U MPEBPALICHUS
SHEPTHH B TEIIOBBIX MPOIleccax

bubnunorexa LIOK
https://m.edsoo.ru/ff0a7c7c

27

[TonroroBka K KOHTPOIBHOU paboTe
1o Teme "TernsoBble ABICHUS.
M3MeHeHue arperaTHbIX COCTOSTHUM
BemecTa"

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

28

Konrponsnas pabota o teme
"TeruioBrle aBicHUA. U3MeHeHNE
arperaTHbIX COCTOSIHUI BemecTna'

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpuzanus Tei. JBa pona
INMEKTPUICCKUX 3aPSIOB

30

VYpok-uccnenoBanue "IneKTpU3anusa
TeJ UHAYKIHUEH U pu
COTNPUKOCHOBEHHUH"



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

B3anmoneiicTBue 3apsyKeHHBIX TEII.

bubnuorexa [IOK

31 0
3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUYECKOE TOJIE.
32 HarmpsxeHHOCTB 3JIEKTPUYECKOTO 0 bubmuoteka [IOK
nosst. [IpuHnun cynepno3unuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX MOJIEH
Hocurenu anexTpuueckux 3apsiioB.
33 OnemeHTapHbli 3apsn. CTpoeHue 0
aToMa
34 [IpoBOIHUKY M TUAJIEKTPUKH. 3aKOH 1 bubnmnoreka [JOK
COXPAHEHUS JIEKTPUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUe 0 bu6muoreka [IOK
CBOMCTB JJIEKTPUYECKHUX 3apsAI0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUH TOK, YCIOBUS €0
36 cymiecTBOoBaHus. VICTOUHUKH 0 bubmmorexa LIOK
ym ' https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
bubmuorexa [IOK
37 EHCTBUS DIIEKTPUIECKOTO TOKA 0
A R https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenoanue "JlerictBue
38 AJIEKTPHUYECKOTO TOJIST Ha TIPOBOTHUKH 1
U JUAJIEKTPUKHU"
DIIEKTPUYECKHI TOK B METAJIJIaX, bubnuoreka [IOK
39 0
JKUIKOCTSIX U ra3zax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas Lenb U €€ COCTaBHbIE 0
9acTu
Cuna Toka. JJaboparopHnas pabota
" bubmuorexa [IOK
41 N3mepenue u peryaupoBaHUE CHITBI 0.5

ToKa"

https://m.edsoo.ru/ff0a8bd6



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

DJIEKTPUIECKOE HaIPSHKEHHE.
BoasT™metp. JIaGopatopnas pabora

bubmuorexa [IOK

42 "M3MepeHue U perynpoBaHie 05 https://m.edsoo.ru/ff0ade14
HanpspkeHns"

43 CornpoTuBiieHHE POBOIHUKA. 1 bubnuorexa [IOK
VY enbHOe CONMPOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnuorexa [JOK
MIPOBOJHHUKA OT €0 JJIMHBI, IJIOIIAIN https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CeYeHUs U MaTepuraia”
3aBHCUMOCTB CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa JJis yJacTka 0 brbamorexa HOK

https://m.edsoo.ru/ffOaad4a

Lenu
JlaboparopHas paboTa
"HcceqoBanne 3aBUCUMOCTH CHUITBI

46 TOKA, UIYILEro Yepe3 pe3ucTop, oT 1 bubamorexa [HOK

https://m.edsoo.ru/ffO0aa04e

COINPOTHUBIIEHUS PE3UCTOPA U
HaIpsKEHUs Ha pe3ucrope”

47 [locnegoBarenbHOE U MapajuieIbHOE 1
COCIIMTHEHUS TIPOBOTHUKOB
JlaboparopHas pabota "IIpoBepka

48 [IpaBUJIa CJIIOKEHUS HAIIPSHKEHUN IIPU 1 bubnnorexa [IOK
[IOCJIEI0BATEILHOM COCIMHEHHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopos”
JlaboparopHas pabota "TIpoBepka

49 IIpaBUjIa JJIs CUIIbI TOKA IIpU 1 bu6nunorexa [IOK

napajieIbHOM COeIMHEHUH
pe3uctopon”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenne 3a71a4 Ha IPUMEHCHUC

50 3akoHa OMa U1 pasIudHOro Bubmorexa [IOK
p https://m.edsoo.ru/ff0aaf8a
COCIMHEHUS IPOBOJHUKOB
51 PaGoTta 1 MOIITHOCTH AIIEKTPUIECKOTO bubnuorexa [JOK
ToKa. 3akoH Jlxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
JlabGopaTopHas pabota "Onpenenenue
52 a601l*)1)1 5 liaomfll)ocm DJIEK pnqecxoro Bubmorexa LIOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DneKTpUUecKue e U MoTpeOuTenu
53 DJIEKTPUUECKOM DHEPTUU B OBIT Brbmorexa LIOK
P p Y https://m.eds00.ru/ff0ab660
Kopotkoe 3ambikanne
[TonroroBka K KOHTPOIBHOU paboTe
110 TeMe "DJIEKTPUYECKHUE 3apsI/ibl.
54 3apspoKeHHBIE TENA U X Bubmorexa IIOK
P . . https://m.edsoo.ru/ff0abd2c
B3aumoeiicTeus. [1oCTOSIHHBIN
AIEKTPUYECCKUN TOK"
KonTponbhast pabora 1o Teme
"DNEeKTpPUUECKHE 3apSabL.
55 3a ;{}Kerl){HLIe Tena I/IpI/IX Brbmorexa LIOK
P o . https://m.edsoo.ru/ff0abea8
B3aumoeiicTeus. [1oCTOSIHHBIN
AIEKTPUIYECKUNA TOK"
56 ITocTostHHBIE MATHUTEI, UX
B3alMOJEHCTBHE
VYpok-uccnenosanue "Uzyuenue bub6mmorexa [IOK
57 N "
MOJIEH IIOCTOSHHBIX MAarHuTOB https://m.edsoo.ru/ff0ac3d0
MarxutHoe nojie. MarHuTHoe I10J1e
bu6nunoreka [IOK
58 3eMIIM ¥ €ro 3HadyeHue I KU3HU Ha

3emie

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

59

OnbIT Dpcrena. MarauTHoe 1mose
AJIEKTPUYECKOr0 TOKa MarHutHoe
0JI€ KaTYIIKH C TOKOM

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d?2

60

[IpuMeHeHre JIeKTPOMAarHUTOB B
texHuke. JlabopaTtopHas pabota
"N3y4yeHune 1eicTBUSI MarHUTHOTO
TOJIsI Ha MPOBOJAHUK C TOKOM"

0.5

bu6mmoreka LIOK
https://m.edsoo.ru/ff0ac74a

61

DneKTpOoABUTaTENb IIOCTOSIHHOTO
ToKa. Mcnonb3oBanue
JIEKTpOJBUraTesieil B TEXHUYECKHX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaboparopHas paboTa
"KoHCcTpynpoBaHue 1 U3ydeHHE
paboThI a1eKTpoABUTaTENs"

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

62

OnbiTel @apajes. 3akoH
3JIEKTPOMArHUTHOW UHIYKITUH.
IIpaBuno Jlenna

63

OnextporeHepaTtop. Criocoob!
MOJTy4EHHUS HIIEKTPUYECKONW SHEPTUU.
DNeKTPOCTaHIIMN Ha BO30OHOBIISIEMBIX
UCTOYHUKAX dHEPTUn

64

[lonroroBka K KOHTPOIBHOU paboTe
1o TeMe "DIIEKTPUYECKUE U
MariuTHbIE IBICHUS"

65

KonTponbhas pabora o teme
"DJIeKTpUUECKUE U MAarHUTHbBIC
sIBIeHUS"

bu6mmoreka LIOK
https://m.edsoo.ru/ff0acb14

66

PeseprubIit ypok. PaGora ¢ Tekctamu
o Teme "TernoBsie sBiIeHUS"

bu6nunorexa LIOK
https://m.edsoo.ru/ff0acc5e



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

Peseprublii ypok. PaGora ¢ Tekctamu

N bubmuorexa [JOK
7 "T1 1
6 Ho Teme OCTUOHHH'I"IH 0 https://m.edsoo.ru/ff0acdc6
ANEKTPUYECKUI TOK
68 PezepBHblil ypok. Pabota ¢ Tekctamu 1 0
1o reme "MarHuTHsble siBiIeHUS"
BIIEE KOJIMYECTBO YACOB I1
OBl OJI CTBO YACOB IIO 68 245

[NPOI'PAMME



https://m.edsoo.ru/ff0acdc6

9 KJIACC

KoanuectBo yacos JJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Kontpoabubie | IlpakTuuyeckue
n/n Bceero U3yuyeHHusi | 00pa3oBaTeJIbHbIC
padoTbI padoTbI
pecypchbl

MexaHndeckoe JBHKECHUE.

1 ! 1 0 0
MarepuanbpHasi TO4Ka

5 Cucrema orcueta. OTHOCUTEIBHOCTD 1 0 0 bubnuorexa [JOK
MEXaHUYECKOT'O IBUKEHHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE IpSIMOJIMHEWHOE bu6nmnoreka [IOK

3 1 0 0
JIBMKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpAMOIUHENHOE

4 nBuxeHue. CpellHsAs U MTHOBEHHAas 1 0 0
CKOPOCTh
[IpsiMonMHETHOE PaBHOYCKOPEHHOE bu6nuoreka [IOK

5 1 0 0
JBIDKCHHE. Y CKOPEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSIMOTUHEIHOTO

6 PaBHOYCKOPEHHOTO JIBHKEHUSI. 1 0 0
['paduk ckopoctu
JlaboparopHnas padota "Onpenenenue

7 YCKOpEHHS Tena Ipu 1 0 1 bubmuorexa [JOK
PaBHOYCKOPEHHOM JBHKEHUH I10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM MJIOCKOCTH"
CBoOomnoe manenne ten. OnbIThI

8 Sle 1 0 0
lanunes

9 PaBHOMEpHOE ABMXKEHUE O 1 0 0 bu6nmoreka [IOK

okpyxHocTH. [lepuos u yactora

https://m.edsoo.ru/ff0ael76



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

obpamenus. Jlunelinas u yriaoBas
CKOPOCTH

10 LleHTpOCTpEMUTENBHOE YCKOPEHHE
11 Ilepssiit 3akoH HeroToHa. Bexrop bu6nuoreka [IOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 Bropotii 3akoH HeroToHa. bu6nuorexa LIOK
PaBHOelicTBYIOIIAsA crita https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproToHA. bu6mmorexa LIOK
Cynepno3unus Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3anau Ha npuMeHeHNE bubnuorexa LIOK
3ak0HOB Hpr0TOHA https://m.edsoo.ru/ff0aeb6c
15 | Cuna ynpyrocmw. 3akon Tyxa o metsoosuitasaz
16 Penrenne 3agaud mo reme «Cuina
YIPYTOCTH
17 JlaGopatopHas pabota «OnpeneneHue bubnuoreka [IOK
JKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ffOaee28
bu6nuoreka [IOK
18 Cuna Tperns https://m.edsocE.I ru/ff0af73s
19 Pemenne 3anau mo reme «Cuna bubnuorexa [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaboparopHnas padota "Onpenenenue bu6nmoreka [IOK
Kod(puImenTa TpeHUs CKOIbKCHUS" https://m.edsoo.ru/ffOaf8be
Pemenue 3agau o teme "3akoHbI
21 Herorona. Cuina ynpyroctu. Cuna bubmmorera LIOK
| https://m.edsoo.ru/ffOafb8e
TPEHUs
29 Cwuta TSDKECTH U 3aKOH BCEMHUPHOTO bubmuorexa [IOK

TATOTEHUS. Y CKOpEeHUE CBOOOIHOTO

https://m.edsoo.ru/ff0af044



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
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

majeHust

Ypox-konpeperuus "JIBIKeHUE T

23 BOKPYI' TPaBUTALIMOHHOTO LIEHTPA
(Conmueunas cucrema). ['anaktuxu"
Pemenue 3amau nmo teme "Cuia
24 TSOKECTU Y 3aKOH BCEMUPHOTO bubmmorexa [IOK
. P https://m edso0.ru/ff0af5t8
TATOTEHUS

o5 IlepBast KocMHUYeCKasi CKOPOCTb. bu6nuoreka [IOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepUaIbHOM TOUKH.

26 AGCOoNIOTHO TBEPI0E TEIIO. but6mmoreka [IOK
PaBHOBecue TBEPIOTO TEIA C https://m.edsoo.ru/ffOafe36
3aKpeTIEHHOW OCBIO BpallleHHUs

27 MowmenT cuibl. LlenTp Tsoxectn

28 Pemenue 3amau mo reme "MomeHT bubmuorexa [IOK
cuibl. LenTtp Tsoxect" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHOU paboTe MO

29 TeMe "MexaHu4yeckoe IBUKEHUE bubmmorexa [IOK

. A ' https://m.edsoo.ru/ff0b0408
BzaumopeiictBue Ten"
Konrponbnas padora o Teme
30 "MexaHn4yeckoe JBUKEHUE bubmmorera [IOK
N ! | ' https://m.edsoo.ru/ffOb06ec
B3aumopeiictBue ten
Nmnynbce Tena. Umnynbe cuibl. 3aKoH
31 COXpaHEHUsI UMITYJIbCa. YTIPYToe U bubmmorexa LIOK
P Y o 20 https://m.edsoo.ru/ffOb07fa
HEYIPYroe B3auMOJICHCTBHE

32 Pemenue 3amau mo teme "3akoH bubmuorexa [IOK
COXpaHEeHUs uMmIryJsibca' https://m.edsoo.ru/ff0b096¢

33 VYpoxk-koHpepenuus "PeakTuBHOE



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
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

JIBUOKEHUE B MPUPOJIE U TEXHUKE"

34 Mexanndeckast paboTa ¥ MOIITHOCTh bubmmorexa [IOK
P - https://m.edsoo.ru/ff0b0a84
Pabota cuiIbl TSKECTH, CHITBI but6mmoreka [IOK
35
YOPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ffOb0db8
JlabopaTtopHnast pabota «Onpenenenne
36 paboTBI CHIIBI TPEHHUSI TIPH
PaBHOMEPHOM JIBU)KCHUH TeJla 1o
TOPU30HTAIBHON TOBEPXHOCTU»
37 CBs13b SHEprUM U PabOTHI.
[ToTeHnmanbHas SHEPrust
Kunernueckas sueprus. Teopema o bu6nuoreka [IOK
38 .
KMHETUYECKOU DHEPIUHn https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEHUs YHEPTUU B
MEXaHUKe
40 JlaboparopHas pabota «3yuenue bu6nuoreka [IOK
3aKOHA COXPAHEHUS DHEPTUN» https://m.edsoo.ru/ffOb12fe
41 KonebarenpHOE IBHKEHUE H €TO bubmuorexa [IOK
XapaKTEePUCTUKH https://m.edsoo.ru/ff0b1858
42 3aryxaromue KojieoaHus. bu6nmoreka [IOK
Beinyxnennsie koneOanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuyecKkuid U Npy>KUHHBIN
MasiTHUKU
VYpok-uccnenoBanue «3aBUCUMOCTh
44 nepuoaa KoJleOaHuii OT KECTKOCTH bubmmorera [IOK
proa https://m.edsoo.ru/ffOb197a
MPYXUHBI K MAacChI TPy3a»
45 [IpeBpaiienune sHepruu npu

MEXaHHYECKUX KOJIeOaHUIX



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
https://m.edsoo.ru/ff0b197a

46

JlabopaTopHnas pabora «OnpeneneHue
YaCTOTHI ¥ TIEPHOJIa KoJIeOaHUI
PYKUHHOTO MasiTHUKA)»

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

47

JlaGopaTopHnas pabora «IIpoBepka
HE3aBHCUMOCTH NIepHo/a KojeOaHui
rpy3a, MO/IBEIIEHHOTO K HUTH, OT
Macchbl Tpy3a»

bubmuoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoiHbl. CBOKWCTBA
MeXaHU4eCcKuX BOJIH. [IpogosbHbIE U
TIOTIEPEYHbIE BOJHBI

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepenus "MexaHuueckue
BOJIHBI B TBEpAIOM Tene. CelicMuueckue
BOJIHBI"

50

3Byk. PacnipocTpaneHnue u otpaxeHue
3ByKa

51

52

Ypok-uccnenosanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT
4acTOThI"

I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

Ypok-koHpepeHus "YIpTpa3Byk u
nH(}pa3ByK B IPUPOJIE U TEXHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBKa K KOHTPOJIBLHOM paboTe 1Mo
TeMe "3aKOHBI COXPAaHEHUS.
MexaHnnyeckue KojieOaHus U BOJTHBI"

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

55

KonTponbHas pabota mo Teme
"3aKoHBI cCOXpaHEHHs. MexaHnuecKue
KoJieOaHus U BOJHBI"



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

:‘)J'ICKTpOMaI‘HI/ITHOC IIOJIC.

bubmuorexa [IOK

56
DJIEKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/ffOb2abe
o7 CBolicTBa 3JIEKTPOMATrHUTHBIX BOJIH
Ypok-koudpepennus "Hlkana
3JICKTPOMArHUTHBIX BOJIH. bu6nmoreka [IOK
58
Hcronb30BaHue 2IEKTPOMATHATHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs COTOBOM CBsi3H"
VYpok-uccnenopanue "Nzyuenue
59 CBIz)fICTB 3JeK OMarHI/ITHy:X BOJIH C Bubmmorera [IOK
P " https://m.edsoo.ru/ff0b2c6c
MTOMOIIbI0 MOOMJTBHOTO TesedoHa
Pemenue 3anau Ha onpeneeHue
60 4acTOTBI ¥ IJIMHBI AJIEKTPOMAarHUTHOU
BOJIHBI
DneKTpoMarHuTHasl MPUpPOa CBeTa.
61 Cko Z];()JTB cBeTa Bomli)oi)me CBOICTBa bubmmorexa LIOK
p ' https://m.eds00.ru/ff0b31d0
CBETa
Ncrouynuku ceera. [IpsmonuHeiiHoe
62 aCIPOCTPAHECHHE CBETA. 3aTMEHUS Bubmmorera [IOK
pacpocip ' https://m.edsoo.ru/ff0b3658
CounHia u JIyHsl
3aKOH OTpa)XeHUsI CBETA. 3epKaa.
63 Pemenue 3a1au Ha mpuMEHEHUE bubmmorera [IOK
A P https://m.edsoo.ru/ffOb38c4
3aKOHA OTPAKEHHSI CBETa
64 [Ipenomnenue cBera. 3aKoH bu6nmnoreka [IOK
MPEJIOMJIEHUS CBETa https://m.edsoo.ru/ffOb3aea
[TommHOE BHYTpPEHHEE OTPAXKECHHE CBETA.
65 Hcnionp30BaHUE MOJTHOTO BHYTPEHHETO bubmmorera [IOK
yIp https://m.edsoo.ru/ffOb3c5c
OTpaXeHUS B ONTHUYECKHUX CBETOBOAAX
66 Jlaboparopras padota "VMcciienoBanue



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

3aBUCHUMOCTH Yyrijia IpCIOMIICHHA

CBCTOBOI'O JIy4da OT yTIJjia IIaJCHUA Ha
"

rpaHuLe "BO3YX-CTEKIIO

VYpoxk-koHpepenuus "Vcnonbp3zoBanue

67 MOJIHOTO BHYTPEHHET'O OTPAXKECHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBS3h"
bubmuorexa [IOK
68 JIunzel. OnTuyecKkas CHiia JTUH3bI httos://m.edsoo.ru/ffOb3f2c
N bubmuorexa [IOK

69 [TocTpoenue n300paxxeHuii B TMH3AX httos://m.edsoo.ru/ffobA4da
JlabopaTopuas padora "OnpeneieHue

70 (I)OKyEHorI(: paC(IZ)TOSIHI/ISI u OII)TTquCKOﬁ Bubmuorexa LIOK

. https://m.edsoo.ru/ff0b4206
CHJIBI cOOUparoIei JTuH3bI"

71 VYpoxk-koHpepenuus "OnTuyueckue bubmmorexa [LIOK
JIUH30BBIE TPUOOPHI" https://m.edsoo.ru/ffOcOa7e

72 I'na3 kak ontuyeckas cucreMa. 3peHue bubmorexa LIOK

https://m.edsoo.ru/ff0b4684

73 VYpok-konpepenmus "JlegexTs
3penusi. Kak coxpanutsb 3peHue"

Paznoxenue 6eoro cBeTa B CIIEKT).

24 OmneiTel HetoToHA. CrioxeHue bubmuorexa [JOK
CIIEKTpaJbHBIX [[BETOB. /ucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlabopaTtopnas pa6ota "OnbITHI 11O
PazioKEeHUIo OEJIoro CBeTa B CIIEKTP U

bubmuorexa [IOK
75 BOCIIPUATHIO LIBETA MPEIMETOB IIPU UX

HaOII0/IEHUU Yepe3 I[BETOBHIE
buasTpH"

https://m.edsoo.ru/ffOc0e2a



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

VYpoxk-nipaktukym "BosiHOBBIE

76 CBOICTBA CBETA: TUCTIEPCHS,
uHTepdepeHiys u audpaxms”
77 Omnsitel Pe3epdopaa u mnanerapHas bubnuorexa [JOK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens atoma bopa
HcmyckaHnue U NOIJIONICHUE CBETa
79 aroMoM. KBanThl. JInHeiuaTsie bubmmorexa [IOK
' ' https://m.edsoo.ru/ff0c144c
CIEKTPBI
80 Ypok-nipaktukym "Habmtonenue bu6nmnoreka [IOK
CHEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTUBHOCTD U €€ BUJIBI bubmmorera LIOK
A A https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro sapa. Hyknonnas bu6nmoreka [IOK
MOJIEb https://m.edsoo.ru/ff0c18ac
83 PaanoaktrBHBIE TpEBpALLICHUS. bu6nuoreka [IOK
N3otomnsl https://m.edsoo.ru/ff0clal4
Pemenue 3agau no teme: bubmuorexa [IOK
84
"PaguoakTuBHbBIE NpeBpalieHus” https://m.edsoo.ru/ffOclb4a
85 [lepuon momypacmana
VYpok-koH(pepenuus "PagnoakTuBHbIe
86 1/13le eHI/If({b BI;I I/Ill one Mﬂe UIIHE Brbmmoreia LIOK
YACHIL B HPHPOAS, MEAMIIHE, hitps://m.edso0.ru/ff0c2126
TEXHHUKE
Snepubie peakuuu. 3aKOHBI
87 c:x paHCHIEH 3aH;1 OBOT'0 U MacCOBOTO bubmmorera [IOK
P PAA https://m.edsoo.ru/ff0c1c58
qrcen
88 DHeprus CBsI3u aTOMHBIX sifep. CBs3b bu6nuoreka [IOK

MAacCChbl U DHEPrun

https://m.edsoo.ru/ffOcld7a



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a

89

Pemenue 3amad no treme "AnepHnie
peakuun"

90

Peakuuu cuHTE3a U neneHus saep.
HcTtounuku 3Heprun CoaHIa v 3BE3 1

but6mmoreka [IOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koudepenmus "Anepuas
sHepreTuka. JlencTBus
paanOaKTUBHBIX U3TyUYEHUN HA KUBbIE
OpraHu3MbI"

92

[ToaroTroBka K KOHTPOJIBHOU paboTe Mo
TeMe "DIEeKTPOMarHUTHOE MOJIe.
DJIEKTPOMArHUTHBIE BOJTHBI.
KBanrtoBric sBicHu"

bu6muoreka [IOK
https://m.edsoo.ru/ff0c223e

93

KonrponbHas pabora o Teme
"JeKTPOMarHuTHOE MOJIE.
ONeKTPOMarHUTHHIE BOJHBIL.
KBanToBsie sBeHUS"

94

[ToBTOpenue, o6o0IIeHNE.
JlabopatopHble paboOTHI 1O KypCy
"B3zaumonencrtaue tea"

bubmuorexa [IOK
https://m.edsoo.ru/ff0c245a

95

[loBTOpenue, 06001meHne. Pemenne
PaCUCTHBIX U KaUCCTBCHHLIX 3aJa4 I10
TeMme "TeruoBble npouecch”

bu6muoreka [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, o600menue. Pemenue
pacyeTHBIX M KAYECTBEHHBIX 3a7a4 110
teme "KII/] TermoBeIx aBUTaTenci"

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2a22

97

[ToBTOpenue, o6o6mmenue. Pemenne
pacyeTHBIX M Ka4eCTBEHHBIX 33/1a4 I10
teme "KII/] snexkrpoyctaHoBOK"

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2b30



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30

[ToBTOpeHue, 0600IIEHNE.

but6mmoreka [IOK
1 1
98 _'Ha60paTOpHI)Ie paboTEI 1O KypCy https://m.edsoo.ru/ff0c2c52
'CBeToBbIC SBICHUS"
[ToBTropenue, o6o0mmenue. Padora ¢
99 TEKCTaMH 110 TeMe ""3aKOHBI 1 0 bubmmorexa [IOK
. https://m.edsoo.ru/ff0c2d6a
COXPaHCHHS B MEXaHHKE
[ToBTOpenue, 00o61meHue. Padota ¢
100 TekcTamu 1o teme "Konebanus u 1 0 bubmmorexa [IOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600meHNE. PaboTa ¢
101 TekcTtamu 110 Teme "CBeToBbIC 1 0 bubmorera [JOK
| https://m.edsoo.ru/ff0c3044
SIBIICHUS
IToTopenue, o6o6mmenue. Padora ¢
102 TekcTamu 1o Teme "KBaHTOBas 1 1 0
snepHas pusuka"
OBIIEE KOJIMYECTBO YACOB I10 102 32

[NPOI'PAMME



https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

» ®usuka, 7 xknacce/ [epoimkun U.M., BanoB A.U., AxkiinonepHoe o0miecTBo «M31aTenbeTBO
«IIpocenieHue»

» ®uswnka, 8 kinace/ [epeimkun .M., BanoB A.I., AkiinorepHoe o01mecTBo «3naTenbcTBo
«IIpocenienue»

» Ouszuka: 9-i kiacc: 6a30BBIN ypoBeHb: yueOHHK, 9 kinacc/ [lepeimkun U. M., I'yrauk E. M.,

HBanos A. ., [letpoBa M. A., AkimonepHoe obmectBo «M3aatenbeTBo «IIpocBemieHuey

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

» ®usuka. {unakruueckue matepuaisl K yueOHuky A.B. [leprimkuna. 7 knacc/Mapon A.E.,
Mapon E.A. » ®uzuka. COOpHUK BOIPOCOB U 33a7a4 K yueOHuKky A.B. Ilepsikuna. 7
kiacc/Mapon A.E., Mapon E.A., [To3oiickuii C.B.

» ®usuka. Jluarnoctuueckue padotel kK yueoHuky A.B. Ilepsimkuna. 7 knacc/lllaxmarosa
B.B., llledep O.P.

» ®usuka. Tectol. 7 kinacc/XannanoB H.K., Xannanosa T.A.

» Gusuka. Meroanueckoe nmocodue kK yueoOnuky A.B. [lepwimkuna. 7 knacc/®@unonosuya H.B.
» Ousuka. /lunakrnyeckue matepuaisl K yaeOnuky A.B. Ilepsimkuna. 8 kmacc/Mapon A.E. ,
Mapon E.A. » ®uzuka. CO0OpHUK BOMPOCOB | 3a7a4 K yueOHuKy A.B. Ilepoimkuna. 8
knacc/Mapon A.E., Mapon E.A., ITo3oiickuii C.B.

» ®usuka. [luarnocruueckue padoTsl kK yaueOHuKy A.B. Ilepeimkuna. 8 kinacc/lllaxmaroBa
B.B., ledep O.P.

» ®usuka. Tectrl. 8 kiacc/Xannanos H.K., Xannanosa T.A.

» ®u3uka. Metoanueckoe mocodue k yaueOHuky A.B. [leprprmkuna. 8 kimacc/@unonosny H.B.
» Ousuka. /lunakrnyeckue matepuaisl K yueOHuky A.B. Ilepobikuna, E.M. I'yrauk. 9
kiacc/Mapon A.E., Mapon E.A.

» ®uzuka. COOpHUK BONPOCOB U 3a7a4 K yueOHuKy A.B. Ilepobiukuna, E.M. I'yrauk. 9
kiacc/Mapon A.E., Mapon E.A., [To3oiickuii C.B.

» ®usmka. Tectol. 9 knacc/XannanoB H.K., Xannanosa T.A.

» ®duzuka. Merognueckoe mocodue k yueOnuky A.B. [leperimkuna, E.M. I'yrauk. 9
knacc/I'ytauk E.M., Yepnukona O.A.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

* bubnmoteka 1udppoBoro oOpa3oBaTeIbHOTO KOHTEHTA. — Peskum moctymna: https://academy-
content.apkpro.ru/lesson/d6851966-c4bf-4374-8a3b664814b67e7d

* Enunas koyutekuusi ugpoBbIX 00pa3oBaTeIbHBIX pecypcoB. — Pexxum pocryma: http://school-
collection.edu.ru

» OenepanbHbIil HEHTP HHPOPMAIIMOHHO-00pa30BaTEIbHBIX PecypcoB. — Pexxum moctyna
http://www.fcior.edu.ru/

* [ludposeie oOpazoBarenbHbIe pecypehl. — Pexxum moctyna: http://www.openclass.ru



https://academy-content.apkpro.ru/lesson/d6851966-c4bf-4374-8a3b664814b67e7d
https://academy-content.apkpro.ru/lesson/d6851966-c4bf-4374-8a3b664814b67e7d
http://www.fcior.edu.ru/




