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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke Ha ypOBHE OCHOBHOIO o00IIero oOpa3oBaHUs
COCTaBJICHa HAa OCHOBE TOJIOKEHUH M TpeOOBaHMIA K pe3yjbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTeIbHON MPOrpaMMbl, MPEACTaBICHHBIX B
®I'OC 00O, a taxxe ¢ yuétoM (henepanbHOM paboueit MporpaMMbl BOCITUTAHUS U
Konnenmumu npenonaBanus yaeoHoro npeamera «Dusukay.

CopepxaHue mnporpaMmbl 1o (uU3MKe HampaBieHO Ha (HOPMHUPOBAHME
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIOIIMXCS W OpPraHU3AIMI0 HW3YYCHHS
¢bu3MKu Ha NEATETLHOCTHOW OCHOBE. B mporpamme mo ¢(usuke yduTHIBAIOTCS
BO3MOXKHOCTH Yy4eOHOro mpeamera B peanuzauuu tpedoanuiit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEAMETHBIM pe3yabTaTaM 00yUeHHUs, a TaKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111ero 00pa3oBaHMsL.

[IporpamMma no (uswKe ycTaHaBIMBAET pacrpezesieHne yaeOHOro MaTepuana
1o rojaM odyuyeHus (1o Kjiaccam), MpeajiaraeT NPUMEPHYIO MOCIIeI0BATEIbHOCTD
U3Y4YCHHS TE€M, OCHOBAHHYIO Ha JIOTUKE PAa3BHUTHS IMPEAMETHOTO COJIEpKAHUS H
y4€Te BO3PACTHBIX OCOOEHHOCTEN 00yUYaronuxcsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LETbIO OKa3aHUAd METOJUYECKON
MIOMOIIY YYUTENIIO B CO3/JaHUU paboyeil mporpaMMbl 0 Y4eOHOMY TMPEIMETY.

®duszrka SBIAETCS CUCTEMOOOPA3YIONIUM ISl €CTECTBEHHOHAYYHBIX YUEOHBIX
OPEeIMETOB, TOCKOJBKY (PH3MYECKHe 3aKOHBI JIe)KaT B OCHOBE IIPOIIECCOB U
SBJICHUW, W3ydyaeMbIX XHUMHEH, Ouosoruend, acTtpoHoMuen U (HUINYECKOU
reorpaguedi, BHOCHUT BKJAaJl B  €CTECTBEHHOHAyYHYIO KapTUHY  MHpa,
penocTaBiIsieT Haubojee sICHbIE OO0pas3lbl MPUMEHEHHS HAaydHOTO METoja
MO3HAHMSI, TO €CTh CII0C00a MOMyUEHHUs JOCTOBEPHBIX 3HAHUN O MUDE.

OnHa w3 TIaBHBIX 3a7ad (PU3MYECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa30BaHUs COCTOUT B (POPMUPOBAHUHU €CTECTBEHHOHAYYHOW TPaMOTHOCTH H
UHTEpeca K HayKe y 00yJaronuxcsl.

W3ydyenne Qusukun Ha 0a30BOM ypOBHE TMpEAMNoiiaracT OBJAJCHHE
CIEIYIOUUMU KOMIETEHTHOCTSIMHU, XapaKTEePU3YIOUUMU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTbD:

e HAY4YHO OOBSICHSTH SBJICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,

e HHTEPHOPETHPOBATH  JIaHHbBIE U MCIOJB30BaTh  HAY4YHbIE
JIOKA3aTeNIbCTBA JIJISl IOYUYE€HUS BHIBOJIOB.

[enn wusyueHuss (Pu3NKK HAa YpPOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHUS
ompenenensl B Koumenmuu mnpemomaBaHus ydeOHoro mpeamera «Dusmka» B
oOpa3oBaTeibHBIX opraHusamusx Poccuiickoit ®enepainuu, peamu3yOIUX
OCHOBHBIE  00I11€00pa3oBaTEebHbBIC MPOTPAMMBI, YTBEPKIEHHON  pelICHHEM



Konnernn MunucrepcerBa npocseienust Poccuiickoid @enepanuu (mpoToKoi OT 3
nexadps 2019 r. Ne [1K4BH).
e n3yyenus pusuku:

npuoOpeTeHre HHTEepeca M CTPEeMJICHHsS OOy4YalouMXcsi K HayqYHOMY
U3YYCHUIO TPUPOABI, PA3BUTHE UX HMHTEIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHUE MPEACTABICHUI 0 HAYYHOM METOJI€ MO3HaHus U (HOpMUPOBAHHE
MCCIIEZIOBATEIBCKOTO OTHOIIECHUS K OKPY>KAIOIINUM SIBIICHUSIM;
dbopMupoBaHHE HAyYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa H3ydeHUs
OCHOB CTPOCHHS MaTepuH U QyHJaMEHTAIbHBIX 3aKOHOB (PU3UKH;
(dbopMupoBaHuE NPEJACTABICHUN O poiau (U3MKHU IS Pa3sBUTHS JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOT Ui,

pa3BUTHE  TpPEACTaBICHMHA O  BO3MOXHBIX  cepax  Oyayuuen
npodecCroHaIbHON AEATENbHOCTH, CBA3aHHOU ¢ (DM3UKOM, MOATOTOBKA K
JabHENIIeMy 00y4€HHUIO B ’TOM HalpaBJICHUU.

JlocTikeHnne STUX Ielell mporpamMMmbl M0 (U3UKE HA yYPOBHE OCHOBHOTO
o0111ero oOpazoBaHusi 00ECIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a]a4.

npuoOpeTeHre 3HAaHUM O JUCKPETHOM CTPOCHHUU  BEIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, JJIEKTPUUYECKHX, MAarHUTHBIX M KBAHTOBBIX
SBIICHUSX;

npuoOpeTEeHNEe YMEHHI OMHCHIBATH W OOBSACHATH (PU3UYECKHE SBICHUS C
UCIIOJIb30BAaHUEM IOTYUEHHbBIX 3HAHUM;

OCBOGHHE METOJOB pEIIECHUS TMPOCTEHIIMX pacuy€THhIX 3adad ¢
UCIIOJIb30BaHUEM duznyecKux MoJieNeH, TBOPYECKUX u
NPaKTHKOOPHEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHUI HaOJI0aTh NIPUPOHBIE SBJICHUS U BBIIOJIHATH ONBITHI,
nabopaTtopHble pabOTBl W AIKCIEPUMEHTAJbHbIE HCCIEIOBAHUA C
UCIIOJIb30BAaHUEM U3MEPUTENBHBIX TPUOOPOB;

OCBOEHHE MPUEMOB palbOThl ¢ MH(pOpMaIMEd (PU3NUECKOr0 COAECp>KaAHUM,
BKJItOYasi THPOPMAIIMIO O COBPEMEHHBIX JOCTIKEHUAX (PU3UKH, aHATIU3 U
KPUTHUECKOE OLIEHWBaHNE NH(POpMAIUH;

3HAKOMCTBO €O cepamu npodeccuoHaIbHON AeATENbHOCTH, CBI3aHHBIMU
C (U3MKOH, M COBPEMEHHBIMH TEXHOJOTMSMHU, OCHOBaHHBIMU Ha
JOCTHKEHUAX (PU3UYECKOM HayKu.

Ha w3yuenue ¢usuku (6a30BbIi ypOBEHHb) Ha YPOBHE OCHOBHOT'O OOIIETO

oOpazoBaHus oTBoauTcs 238 4acoB: B 7 ki1acce — 68 vacoB (2 yaca B HefIeN0), B 8
Kiacce — 68 yacoB (2 vaca B Hezenwo), B 9 kiacce — 102 gaca (3 gaca B HeZemto).



COJAEP XAHME OBYUYEHUA
7 KIIACC

Pa3znesn 1. ®u3uka u e€ posib B NO3HAHUM OKPYIKAIOIIEero Mupa.

®uszuka — Hayka o mnpupoze. SIBieHus npupoapl. Pusnyeckue SBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, DJIEKTPUYECKNUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznyeckne BeNMWUMHBL. M3mepeHue ¢u3nyeckux BenuduH. Duznyeckue
npuOopsl. [Torpemnocts n3mepennii. MexayHapoaHasi cucTemMa eIMHULL.

Kak ¢usuka u gpyrue ecTecTBEHHbIE HAyKd HW3Y4YaloT MPHUPOAY.
EcTecTBeHHOHAyuUHBIN METOJI TMO3HAHWA: HAOJIOJEHHWE, TOCTaHOBKA HAyYHOTO
BOIIPOCA, BBIIBHJKEHHUE THIIOTE3, SIKCIIEPUMEHT MO MPOBEPKE THIOTE3, OOBICHEHHE
HaOrogaeMoro apieHus. Onucanue GU3NYEeCKUX SBJICHUN C TOMOIIBIO MOJIENEH.

Jlemoncmpayuu.

1. MexaHHMuYecKue, TEIUIOBbIE, JJIEKTPUYECKHWE, MArHUTHbBIE, CBETOBbBIC

SIBJICHUS.
2. ®usnueckue MpuOOPHl U MpOLEAypa NPSAMbIX U3MEPEHUN AHAJIOTOBBIM H
U (POBBIM MPUOOPOM.
Jlabopamopnwie padbomosl u onvimot.
1. OmnpeneneHre UEHBI I€IEHUS IIKaJIbl U3MEPUTEIBLHOTO IpUOOpAa.
2. H3MepeHue pacCTOSAHUMN.
3. U3mepenne o0bEMa KUJIKOCTU U TBEPAOTO TENA.
4. OmnpeneneHue pa3sMepoB MAIBIX TE.
5. M3mepenue temiiepaTypsl IpU NOMOIIHM KMIKOCTHOTO TEPMOMETpA H
JNaTYUKa TEMIEPATYPHI.

6. IIpoBenenue wmcciienoBaHus MO MPOBEPKE TMIIOTE3bI: JAIBHOCTH MOJETA
[IapUKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJiblIe, 4eM OOJblIe BbICOTA
IyCKa.

Paspeu 2. IlepBoHayanbHbIe CBeJACHHS 0 CTPOCHHMHU BelleCTBA.

CrpoeHne BellecTBa: aTOMbl M MOJEKYJbI, HX pa3mepbl. OINbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEUIECTBA.

JIBwxenne yactun BemectBa. CBfA3b CKOPOCTH JBWKEHHS YacTHUI[ C
TemnepaTrypoil. bpoyHoBckoe aBmwxenue, nuddysus. BzaumonencTBue yacTuil
BEIIECTBA: IPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOCHHUE T'a30B, KUIKOCTEH M TBEPABIX
(KpUCTAJUIMYECKUX) Tel. B3auMocBsi3b MeXAy CBOMCTBAMM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSHUSX M MX aTOMHOMOJEKYJSIPHBIM cTpoeHueM. OcoOEeHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Hemoncmpauuu.

1. HaGmroneHne OpOyHOBCKOTO IBHKEHHS.



2. HaGmonenue nuddysun.
3. HaGmionenue  sBieHUM,  OOBSACHAIONIUXCS  MNPUTSDKCHUEM — WIIU
OTTAJIKMBAHUEM YaCTHIl BEILIECTBA.

Jlabopamopnwie padbomosl u onvimot.

1. OneHka JuMaMeTpa aroMa METOAOM psioB (C  UCIOJIb30BAHUEM

dbotorpaduwuii).
2. OmnbITH MO HAOJIOICHUIO TEMIOBOT'O PACIIMPEHHUS ra30B.
3. OneIThI 10 OOHAPYKEHUIO ACHCTBUS CUJI MOJIEKYJIIPHOT'O MPUTSIKEHUSL.
Paznea 3. JIBuskeHue U B3auMojieiicTBHE TeJl.
MexaHnueckoe JBH)KEHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE JIBHXKEHHE.
Cxopoctb. CpenHssi CKOPOCTh MpPH HEPAaBHOMEPHOM JABMKEHHUH. Pacu€r mytu u
BPEMEHHU JIBUOKCHUSL.
SlBrnieHne wHepuuU. 3aKOH HMHEpUUH. B3auMojencTBHE Ten Kak MpUYMHA
U3MEHEHUS CKOPOCTH [BM)KEHUs Tel. Macca Kak Mepa HHEPTHOCTH TeJa.
[InotHOCTH BemiecTBa. CBsi3b IJIOTHOCTU C KOJMYECTBOM MOJIEKYJ] B E€AUHUIIE
00BbEMa BEIECTBA.
Cuna kak xapakTepUCTHMKa B3auMoJAeucTBUs Ten. Cuia ynpyrocTd M 3aKOH
I'yka. 3Mepenne cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIIEHHE TIATOTEHUS U CUJia
TsokecTd. Cuia TSKeCTH Ha Apyrux aHerax. Bec tena. HeecomocTs. CrioxkeHue
CWJI, HAPABJIEHHBIX IO OJHOM IpsiMoM. PaBHoxencTByromas cuin. Cuna TpeHUs.
TpeHue CKOIbKEHUsS U TPEHHUE TTOKOs. TpeHue B MPUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HalmroneHne MexaHM4ecKoro JBIKECHHUS Tea.
2. M3MepeHune CKOpOCTH NPSIMOJIMHENHOTO IBUKECHUSL.
3. HaGnronenue siBiIeHUs HHEPLIUH.
4. HabmroneHue n3MeHEHUs! CKOPOCTHU MPU B3aUMOJICHCTBUU TE.
5. CpaBHeEHHE Macc MO B3aUMOJEHCTBUIO TEI.
6. CnoykeHue Cul, HaIpPaBJIEHHBIX 110 OJHON IPSIMOM.
Jlabopamopnwie padbomoul u onvimol.
1. OmnpeneneHre CKOPOCTH PABHOMEPHOTO JABMKEHHUS (ILIapUKa B KUIKOCTH,
MOJIETTH DJIEKTPUUECKOT0 aBTOMOOMIIS M TaK Jajiee).

2. Ompezenenue CpelHEH CKOPOCTH CKOJNBXKEHHsSI Opycka WM IIapuKa IO
HAKJIOHHOW IIJIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPAOTO TeNA.

4. OTBITHI, JEMOHCTPHUPYIOIIUE 3aBUCUMOCThH pacTsbKeHus (medopmarun)
NPY>KUHBI OT IPWIOKEHHOU CHJIBI.

5. OnbIThl, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIB)KEHUS OT
BECa TeJla U XapaKTepa COMPUKACAIOIINXCS MOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, JKMIAKOCTE U ra3oB.



Hanenune. CrocoObl yMEHbILIEHHS U YBEIUUEHHUs JaBiieHus. J(aBneHue rasa.
3aBUCUMOCTh JaBJ€HUS raza oT o0bEéma, Temmeparypsl. llepenaua paBieHus
TBEPABIMU TEJAMH, KUIKOCTAMU M rasamu. 3akoH Ilackamsa. IIHeBmaTmueckue
MallliHbl. 3aBHUCUMOCTh MaBJICHHS >KUIKOCTH OT TiayOuHbl. ['mapocrarndeckuii

napagokc. Coobmiatomuecs cocyanl. [ 'nipaBinyeckue MexXaHu3Mbl.

Atmocdepa 3emnin u armocepHoe AamieHue. [IpuuuHBI CyllecTBOBaHMS
BO3aymIHON 000mouku 3eminu. OmbiT Toppuuennu. M3mepenue arMochepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO MTaBJICHHUS OT BBICOTHI HAJl YPOBHEM MODPSI.
[Ipubops! 17151 u3MepeHus: aTMOc(EpPHOro 1aBJICHHUS.

JlelicTBUE )KUIKOCTH M ra3a Ha MOTrPYKEHHOE B HUX TEJO. BrITankuBaromas
(apxumenosa) cuna. 3akoH Apxumena. [naBanue ten. Bo3nyxomiaBaHue.

Hemoncmpauuu.
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3aBUCUMOCTbH JABJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenaua naBieHUs )KUIKOCTBIO U Ta30M.

CooOmatomuecs cocy/ibl.

I'mppaBnuueckuii npecc.

[IposiBneHue nericTBust aTMOC(PEPHOTo TaBICHUS.

3aBUCUMOCTh BBITAJIKMBAIOUIEH CHUJIBI OT 00BbEMa MOTpyKEHHOM YacTh
T€JIa U INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITANIKHUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
YciioBue miiaBaHus Te: IJIAaBAHUE WJIM TOTPYKEHUE TEJl B 3aBUCUMOCTHU
OT COOTHOIIEHUS IJIOTHOCTEN TeNa U )KUIKOCTH.

Jlabopamopnwie padbomost u onvimol.

1.

HccnenoBanne 3aBUCUMOCTH BeEca Tella B BOAE OT 00bEMa MOrpyKEHHOH B
KUJKOCTb YaCTH TEJA.

OnpeneneHue  BBITAJIKUBAIONICH  CHJIBI, JCHCTBYIOIIEH Ha  Tejo,
IIOI'PYKEHHOE B KUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKMBAKOLIEN CHJIBL, IEUCTBYIOLIEH HA TEJIO
B )KUJKOCTH, OT MaccChl TeJa.

OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJIKUBAIOIIEH  CHIIBI,
NEUCTBYIOIEH HA TEIO B IKUAKOCTH, OT OOBEMA TOTPYKEHHOW B
KUJKOCTh YaCTH TeJIa U OT IVIOTHOCTH JKUJIKOCTH.

KoHncTpynpoBanne apeoMmerpa WIH KOHCTPYMPOBAHWE JIOJKHM U
OIpeEIICHUE €€ TPY30H0AbEMHOCTH.

Pa3znen 5. PaGoTa 1 MOIIHOCTH. JHEpPrus.

MexaHuueckas pabota. MOIIHOCTS.

[IpocTeiec MexaHU3MBI: pbIuar, OJOK, HAKJIOHHAs ILIOCKOCTh. IIpaBuio
paBHOBecusi pbrdyara. IlpuMeHeHwe mpaBuUia paBHOBECHS pbluara K OJIOKY.



«3onoroe mnpaBwino» MexaHuku. KIIJ[ mnpocteix MexanusmoB. IIpoctsie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHeTnueckas W TNOTEHUHMAIbHAs SHEPIUsl.
[IpeBpaiiienrie 0THOTO BHJIa MEXAaHUYECKOW YHEPTUH B IPYTroid. 3aKOH COXpaHEHUs
SHEpPIrUH B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsnl MPOCTBIX MEXaHU3MOB.

Jlabopamopnwie padbomost u onvimet.

1. Omnpenenenue paOOThl CHIBI TPEHHUS MPU PABHOMEPHOM JBUKEHUU TeJia

110 TOPU3OHTAIIBHON MOBEPXHOCTH.

2. HccnenoBanue ycioBUM paBHOBECUS pblyara.

3. M3zmepenue KIIJl HaKITOHHON IUTOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUsI MEXAHUYECKOW SHEPIUH.

8 KVIACC

Pa3nea 6. TenioBLIe ABJICHUS.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOECHUS
BelllecTBA. Macca W pa3Mmepbl aTOMOB M MOJIEKYJd. OmnbIThl, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUSI MOJIEKYJIIPHOKMHETHUYECKOU TEOPUH.

Mopnenu TBEPIOro, S>KHIKOTO W Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucramnuueckue u amopdusie Tena. OObsICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEI HA OCHOBE TMOJOXKEHUH MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.
CmaunBaHu€ U KaNWUISIPHBIE sIBJIEHUS. TEemI0BOe pacCIUpEHUE U CKATHE.

Temneparypa. CBsi3b TeMmmepaTypbl CO CKOPOCTBbIO TEIJIOBOI'O JBHKEHUS
gactull. Buyrpennsas sHeprus. CrnocoObl W3MEHEHHS BHYTPEHHEH DJHEpPIHUM:
TeIUIonepenaya u COBEpIICHUE paboTHI. Buag TEIUIONEepEAAYM:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTYYEHHUE.

KonudectBo TemnoTsl. YenbHass TEIUIOEMKOCTH BellecTBa. TemiooOMeH u
TEIUIOBOEC paBHOBECHE. YpaBHEHHE TeIyioBoro Oamanca. [lmaBmenune wu
OTBEpJICBAHUE KPUCTAUIMYECKUX BEHIECTB. YJEIbHAS TEIUIOTA IUJIABJICHUS.
[TapooOpazoBanue u konaencamus. Mcnapenuwe. Kunenuwe. YnpenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATYpPhl KHUIEHUS OT aTMOC(HEpPHOro
JIABJICHUSL.

BrnaxuocTts Bo3myxa.

DHeprus TOIUIMBA. Y IeJIbHAS TEIIOTa CTOPAHUSL.

[Mpunmuner pabotel TeroBbix naurareneit KIIJ[ temmoBoro nBuraress.
TeroBble IBUTATENN U 3aIIATA OKPYKAIOIIEH CPEIIBI.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUMU B TEIUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. HaGmronenune OpoOyHOBCKOTO IBMXKEHHUS.
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10.
11.
12.
13.

Habmonenune nuddysuu.

Habmronenue siBneHnii cMauMBaHUs U KaWLISIPHBIX SIBJICHU.
Habmronenne TermioBoro pacmmpeHus Tel.

N3meHeHne naBiieHUs rasa Mpu M3MEHEHUH 00bhEéMa M HArpeBaHUU WIIU
OXJIAXKJICHHU.

[IpaBuna usmMepeHus: Temneparyphl.

Bunbl Teronepenayn.

OxnaxaeHue nIpyu COBEPIICHUU PabOTHI.

Harpeanue npu coBepiiieHuu pabOThl BHEIIHUMU CUJIaAMHU.
CpaBHEeHUE TEIUIOEMKOCTEN pa3IMUHBIX BEIIECTB.
HaOmronenne kuneHus.

Habmronenune nocTostHCTBA TeMIepaTyphl IPH TUIABICHUU.
Moaenu TeIIOBBIX JABUTATEICH.

Jlabopamopnsie pabomosl u onvimol.

1.
2.
3.

10.
11.

12

OnBITH IO OOHAPYKEHUIO JICUCTBUS CHIT MOJICKYJISIPHOTO TIPUTSIKCHHUSI.
OnpITHI MO BRIPAIIMBAHUIO KPUCTAIOB TTOBAPEHHOM COJIM MJIM caxapa.
OnbIThl MO HAOJIOJACHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, XKUAKOCTEH U
TBEPBIX TEIL.

Omnpenenenre AaBJICHUS BO3yXa B Oa/IOHE MITIPHUIIA.

OnbIThl, AEMOHCTPHUPYIOIIME 3aBUCUMOCTH JIABJIEHUA BO3AyXa OT €ro
00bEMa M HArpeBaHUs W OXJIAKICHHUS.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA JKHIKOCTH
B TEPMOMETPUIECKOMN TPYOKE OT TeMITepaTypHI.

HaOmronenne wu3MeHEHHs] BHYTPEHHEH DSHEpPruu Tella B pe3ysibTaTe
Terionepeaady U padboThl BHEITHUX CHJI.

HccnenoBanne siBIeHUS TEIIOOOMEHA IPH CMEIIMBAHUU XOJIOAHOW M
ropsiYer BOJIBL.

Onpenenenue  KOJWYECTBA  TEIUIOTHI, IIOJIYYEHHOIO  BOJIOW  MpH
TEIJI000MEHE C HArPEThIM METAUTUYECKUM LIWJIUHIPOM.

Onpenenenue yaeabHOU TEIOEMKOCTH BEIIECTBA.

HccnenoBaHue mporecca UCImapeHusl.

. OHpCI[CJ'ICHI/IC OTHOCHUTEIBHOM BJIAYKHOCTH BO3yXxa.
13.

OHpC,ZICHCHI/IC y,Z[CHBHOﬁ TCINIOTHI ITJIABJICHUA JIbJA.

Paznen 7. Dnekrpuyeckre ¥ MATHUTHBIE SIBJICHUS.
OnekTtpuzauusi Ten. J[Ba poaa snekTpuueckux 3apsgoB. BzaumoneiicTBue
3apspDKeHHBIX  Tell.  3akoH Kynmona (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS

3apsKEHHBIX TN OT BEJIMYMHBI 3aPSA0B U PACCTOSIHUS MEXAY TEJIaMu).
Onektpuueckoe nosie. Hanpssk€HHOCTH 3nekTpudeckoro noss. [IpuHnmn
CYNEPIO3ULINH IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snexrpudueckux 3apsioB. DJIEMEHTAPHBIA 3JEKTPUYECKUN 3apsi.
Crpoenne aroma. IIpOBOOHMKM W JOUAJEKTPUKU. 3aKOH  COXpPAHEHUS
AIEKTPUYECKOTO 3apsia.

ONEeKTpUYECKUA TOK. YCIIOBUS CYILIECTBOBAHMUS 3JEKTPUYECKOIO TOKA.
Uctounuku mnocTtossHHOro ToKa. JIeMCTBUSA 3JIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKHUIN TOK B JKUJKOCTAX U T'a3ax.

Onektpuueckas uenb. Cuia  Toka.  DJEKTPUYECKOE  HAIpsKEHHE.
ConpoTuBiieHHE MPOBOJHUKA. Y IEJIbHOE CONPOTHUBIIEHUE BellecTBa. 3akoH Oma
qis ydactka uenu. [locimenoBarenbHOE W MAPAUIENBHOE  COCIMHEHUE
IIPOBOJIHUKOB.

PaGora u MOMmMHOCTH dJIEKTpUYECKOTO0 TOKa. 3akoH Jlxoyns—JleHa.
DneKkTpudecKre Henu U NoTpeOuTenn dIeKTpUIeckoil sHeprun B 0bity. Kopotkoe
3aMbIKaHHE.

[TocTossHHBIE ~ MarHuThl.  B3auMomeicTBHE  MOCTOSHHBIX ~ MarHUTOB.
MarnutHoe nosie. MarauTHoe noje 3eMJu U €ro 3Ha4eHHE IS J)KU3HU Ha 3eMIIE.
OmeiT  Opcrega. MarHurHoe 1moje 3JEKTpUYecKoro Toka. IIpumeHenue
AJIEKTPOMArHUTOB B TEXHUKE. /[elicTBME MAarHUTHOIO MOJIS HA IPOBOJHUK C TOKOM.
DJIEKTPOJBUraTeNlb MOCTOSHHOIO TOKa. Vcronb3oBaHWE 3IEKTpOABUraTenci B
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

OneiTel @apanesd. fABnenne snekrpomarHuTHOM MHAYKIMK. [IpaBuno Jlenna.
DIIEKTPOreHepaTop. CrnocoOsI MOJIyYEHHUS ANEKTPUYECKOU DHEPTHH.
DNEeKTPOCTAHIIMK Ha BO30OHOBISIEMbIX HCTOUHHUKAX SHEPTHUH.

Hemoncmpayuu.

DJIeKTpHU3aLHus TEN.
JIBa poia 3JIEKTPUUECKUX 3aPSAIOB U B3aUMOJIEMCTBUE 3aPSKEHHBIX TEJL.
Y CTpOUCTBO U JEUCTBUE JIEKTPOCKOIIA.
DnekTpocTaTuyecKass UHAYKIUS.
3aKOH COXpaHEHUS INEKTPUUECKUX 3apsI0B.
[IpoBOOHWKY M AUDIIEKTPUKH.
MopaenrpoBaHue CUIOBBIX JIMHUM 3JEKTPUIECKOTO OIS
HcTounnky mOCTOSHHOTO TOKA.
JIercTBYSL IIEKTPUYECKOTIO TOKA.
. DNEKTPUYECKUI TOK B JKUJIKOCTH.
. 'a30BbIN pa3zps.
. I3MepeHne cuitbl TOKa aMIIEpMETPOM.
. I3MepeHne 371eKTpUIECKOro HaNps>KEeHUS BOJIbTMETPOM.
. Peocrar u mara3zuH conpoTUBIICHUIA.
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. BszaumoencTBre MOCTOSHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOKHOCTH pa3/IeJICHUS IMOJKOCOB MAarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenvpoBaHrue MarHUTHBIX TOJEH MOCTOSIHHBIX MarHUTOB.

OmnbIT Dpcrena.

MarauTHoe 1oJje Toka. DJIEKTPOMarHur.

JlelicTBME MarHUTHOIO T10JI HA MPOBOJHHUK C TOKOM.

DIIEKTPOABUIATENb MTOCTOSHHOTO TOKA.

HccnenoBanue siBJI€HUA 3JIEKTPOMATrHUTHON UHAYKIIUH.

Onbitel apapes.

3aBUCUMOCTh HAMPABJICHUS MHAYKIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HHUKHOBEHHS.

DJIEKTPOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnwie padbomosl u onvimot.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel MO  HAOJMIONEHUIO DJIKTPU3AIMU Tel WHAYKIMEH U Tpu
CONPUKOCHOBEHHH.

UccnenoBanre nedcTBUS DJIEKTPUYECKOrO TIOJISI HAa TIPOBOJHHMKU U
JUBJIEKTPUKHU.

Coopka 1 nmpoBepka padOThI AIEKTPUUECKON IIEMH MOCTOSIHHOI'O TOKA.
N3mepenue u peryaupoBaHue CUITbI TOKA.

N3Mepenue u peryiupoBaHue HAIIPSIKESHUS.

UccnenoBanre 3aBUCUMOCTH CWJIbI TOKA, WIYILETO 4Y€pe3 PE3UCTOp, OT
CONPOTUBJICHUSI PE3UCTOPA U HAMPSIKEHUS HA PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOIIHE 3aBUCUMOCTD AIIEKTPUYECKOTO
CONPOTUBJICHUSI TIPOBOJHUKA OT €ro JJIWHBI, IUIOHIAAX TOIEPEYHOrO
CEUYEeHHUs U MaTepuaa.

[IpoBepka mnpaBwiia CIOXKEHUS HANPSHKEHUM MpU  MOCJIEN0BATEIIbHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia i CWIBI TOKa MPHU MapaUIEIbHOM COEIWHEHUU
PE3UCTOPOB.

Onpenenenue padoThl AAEKTPUUECKOTO TOKA, UYIIIETO YEPE3 PE3UCTOP.
OmnpeneneHue MOIIHOCTH  DJIEKTPUYECKOTO TOKa, BBIACIAEMOM Ha
pe3ucTope.

UccnenoBanrie 3aBUCMMOCTH CWJIbI TOKA, UAYIIETO Yepe3 JaMIIOYKY, OT
HaIIpsKEHUs HA HEW.

Onpenenenue KIIJ[ narpeBarens.

UccnenoBanrie MarHuTHOTO B3aUMO/IEWCTBUS MOCTOSIHHBIX MAarHUTOB.
N3yyenne MarHUTHOTO TIOJNSI  TOCTOSTHHBIX ~ MAarHUTOB TPH  HUX
00BbEIMHEHUH U Pa3/ICIICHUN.

HccnenoBanue necTBUS SJEKTPHUUECKOTO TOKA HA MAarHUTHYIO CTPEIKY.



17. ONBITBI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI  B3aWMOJICHCTBUS
KaTyIIKA C TOKOM M MarHutra OT CWJIbl TOKa M HAMNpaBJICHUS TOKa B
KaTYIIKE.

18. M3yueHne AeiCTBUSA MAarHUTHOT O TIOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHcTpyupoBanue v u3ydeHue padoThl AEKTPOABUTATENS.

20. 3mepenue KII/] anekTpoiBUraTeIbHOM yCTaHOBKH.

21. OnBITBl IO HUCCIEAOBAHUIO SBJIEHUS JIIEKTPOMArHUTHONM WHIYKIUU:
VCCIICIOBAHWE W3MEHEHWW 3HAYEHHS W HANPABICHUS HWHIYKIIMOHHOIO
TOKA.

9 KJIACC

Pasjnes 8. Mexanuveckue siBJIeHUs.

Mexanuyeckoe JBWXKEeHHME. MarepuanbHas Touka. Cucrema oTcuéra.
OTHOCHUTENBHOCTh MEXaHMYECKOr0 JBHKEHUS. PaBHOMEpHOE NpSIMOJMHENHHOE
nBwxeHne. HepaBHOMepHOE npsiMonMHENHOE NBHKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOPOCTb TeJa IPH HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mnpsiMoniMHeRHOe nBwkeHue. CBoOogHOE
nagenne. OneITe! [ amnies.

PaBHOMepHOE ABMXKEHHE MO OKpYKHOCTH. Ilepmon u 4vacrtora oOpauieHus.
JIuneliHas ¥ yrioBasi CKOpOCTU. LIeHTpOCTpEMUTENBHOE YCKOPEHUE.

[Tepseiit 3ak0H HproToHa. Bropon 3axkoH Herorona. Tperuii 3akoH HproToHa.
[IprHIMN CyTIEpIIO3ULUN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHs: CHiIa TPEHUS CKOJIbKEHUSI, CHJla
TPEHUS MOKOSI, IPYTHE BUIbI TPEHHUSI.

Cuna TSOKECTH W 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOHOTO
nafgeHus. JBwxenue mianer Bokpyr Connua. IlepBas kocmumyeckass CKOPOCTb.
HesecomocTts 1 neperpysku.

PaBHOBecue martepuanbHON TOukH. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOrO TeNa ¢ 3aKPEIUIEHHON OChIO BpauieHus. MoMeHT cuibl. L{eHTp TsikecTu.

Nmnynec Tena. M3menenne mMmynbca. MMnynbe cuiibl. 3aKOH COXPaHEHUs
UMITyJIbCa. PEaKTUBHOE IBUKEHUE.

Mexanudeckass pabora ¥ MOIIHOCTh. Pabora cuil TsDKECTH, YNPYTOCTH,
TpeHus. CBsa3b SHEpruu U padboThl. [loTeHInanbpHas 3Heprus Tena, MOAHATOTO HaJ
NOBEPXHOCTBIO 3eMiM. [loTeHIInanpHas sHEpTUsl CKaTOM NpyKUHbL. Kunernyeckas
sHeprus. TeopeMa 0 KMHETMYECKOW SHEPrUU. 3aKOH COXPAHEHHSI MEXaHUYECKOU
JHEPIUM.

Hemoncmpauuu.

1. HaOnrogeHne MexaHWYeCKOro ABMKEHUS Tela OTHOCHTEIBHO Pa3HbIX Tell

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

CpaBHeHrEe NyTEd W TPACKTOPUWA IBHKEHHS OJHOTO M TOrO XK€ Tela
OTHOCHUTEIIBHO Pa3HbIX TEJl OTCYETA.

N3mMepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOIO IBHIKCHUS.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOI'O IB)KECHUS.

Habntonenue nBmxeHus Tena no OKpy>KHOCTH.

Habumonenne MexaHn4ecKuX sIBJICHUI, IPOUCXOAIINX B CUCTEME OTCUETA
«Tenexxka» 1npu €€ pPaBHOMEPHOM M  YCKOPEHHOM  JBHKCHUU
OTHOCHUTENHHO KaOuHeTa (PU3MKH.

3aBUCHUMOCTh YCKOPEHMS Tela OT MaccChl Tena W JEUCTBYIOIIEW HAa HETO
CUJIBL.

HaGntonenue paBeHcTBa CHIT TIPU B3aUMOJIEUCTBUH TET.

N3meHnenue Beca Tena mpu yCKOPEHHOM JIBHKECHUH.

Ilepenada umityasca npu B3aUMOIECUCTBUM TE.

IIpeoOpa3oBaHus SHEPTUU NIPU B3aUMOJIEUCTBUHU TEIL.

CoxpaHeHHe UMITyJIbCa IIPU HEYIPYTOM B3aUMOJEHCTBUH.

CoxpaHeHre UMITyJIbCa IPU A0COTIOTHO YIPYTOM B3aUMO/ICUCTBHUU.
Hablntonenue peakTHBHOTO ABUKEHUS.

CoxpaHeHre MEXaHUYECKON SHEPTUU ITPU CBOOOJHOM NaJECHUH.
CoxpaHeHHe MEXaHUYECKON SHEPIUHU MPHU ABUKEHUU TeJIa MO AEUCTBUEM
IPY’KHAHBI.

Jlabopamopnwie padbomosl u onvimol.

1.

KoncTtpynpoBanue TpakTa Mg pa3roHa W JajJbHEWILIEr0 paBHOMEPHOTO
JBIKCHUS IIAPUKA WU TEIEKKH.

Ornpenenenue cpeaHed CKOPOCTH CKOJIBKEHHUS OpycKa WM JBUXKECHUS
11apyKa 10 HaKJIOHHOM IIJIOCKOCTH.

Ornpenenenue yCKOpEHHsl Tejla IMPU PaBHOYCKOPEHHOM JBHKEHHH 10
HaKJIOHHOM IJTIOCKOCTH.

UccnenoBanrie 3aBUCMMOCTH MYTH OT BPEMEHHU MNPU PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HauaIbHON CKOPOCTH.

[IpoBepka TrHUIIOTE3bI: €CM TPH PABHOYCKOPEHHOM JIBIDKCHHH 0e3
HAYaJIbHOM CKOPOCTH IIyTH OTHOCSITCS Kak psifi HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

UccnenoBanre 3aBUCHUMOCTH CHJIBI TPEHUS CKOJBXKEHHUS OT CHJIbI
HOPMAaJIbHOT'O JJaBJICHHUSI.

Onpenencane kodphUIEeHTa TPESHUSA CKOJIBKCHHS.

Onpenenenue KECTKOCTU NPYKUHBI.

Omnpenenenue pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JBUKEHUHU Tela
110 TOPU3OHTAIILHON MMOBEPXHOCTH.



10. Onpenenenne pabOTHl CWIBl YIOPYrOCTU TPU MOABEME Tpy3a C
UCII0JIb30BaHUEM HETOIBMXKHOTO U TTOJABUYKHOT'O OJIOKOB.

11. I3ydeHue 3aKkoHa COXpaHEHHS YIHEPTHH.

Pa3gena 9. MexannuecKkne K0J1e0aHUA M BOJIHEI.

KonebarensHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHUIL: TTepro,
4acToTa, aMILIUTyAa. MareMaTU4eCKUil U NPYXUHHbIA MasTHUKU. [IpeBpamienue
SHEPTUU MPH KOJIEOATEIHHOM JIBHKECHUU.

3aryxarorue — koneOaHus.  BeiHykaeHHbIe — KojeOanus.  Pe3oHanc.
Mexanuueckue BoiHbl. (CBolicTBa MexaHW4YeckuxX BoJH. [IpoponbHbie U
NONEpeYHble  BOJIHBIL. JIMMHA BOJMHBI M CKOPOCTh €€ pacrIpOCTPAHECHUS.
MexaHU4YecKue BOJIHBI B TBEPIOM TENE, CEHCMUYECKUE BOIHBI.

3BykK. I'poMKOCTh 3Byka U BbicOTa TOHA. OTpaxkeHue 3Byka. MHQpa3Byk u
YJIbTPa3BYK.

Jlemoncmpayuu.

1. HaOmromenune koseOaHWii Tel IION HAEUCTBUEM CHIBI TSDKECTH W CHIIBI
YOPYTOCTH.

HabGntonenue konebanuii rpy3a Ha HUTH U Ha MPY>KUHE.
HaGntonenune BoIHY ) AE€HHBIX KOJI€OaHMI U PE30HAHCA.
Pacnpoctpanenuie npo0JibHBIX U MOMEPEYHBIX BOJH (HA MOJEIH).
Habmronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTUYECKHI pE30HAHC.
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Jlabopamopnwie padbomosl u onvimot.
1. Omnpenenenne YacToThl W TMepuoja KojeOaHWH MaTeMaTU4ecKoro
MasiTHUKA.
2. Ompezenenuie 4acTOThl U IEpUoa KoueOaHUl MPYKMHHOTO MasITHUKA.
3. HccnenoBanue 3aBUCUMOCTH TIEpHOJIa KOJIEOAHU MOABEIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. WccnenoBaHue 3aBUCMMOCTH NIEpUOIa KoJeOaHUN NPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka He3aBUCHMOCTH MepuoAa KojeOaHuM rpysa, MOJBEUICHHOIO K
HUTH, OT Maccel rpysa.
6. OmBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh  MepHojia  KojebaHui
NPYKUHHOTO MAsATHUKA OT MacChl Ipy3a U )KECTKOCTHU MPY>KUHBI.
7. U3mepenue yckopeHus CBOOOJHOTO MaJICHHUS.
Paspnesn 10. D1eKTpOMArHUTHOE 1OJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
OJIEKTPOMAarHUTHOE  TOJIE.  ODJEKTpOMAarHuTHble  BOJHBL.  (CBOMCTBa
AJEKTPOMArHuTHoIX BOJMH. [llkana snaekTpoMarHWTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMAarHUTHBIX BOJIH JUJISL COTOBOM CBSI3H.



OneKTpoMarHuTHas npuponaa cera. CkopocTh cBera. BOaHOBBIE CBOMCTBA
CBeTa.

Jemoncmpayuu.

1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie padbomosl u onvimol.

1. W3ydyeHue CBOWMCTB SJEKTPOMATHUTHBIX BOJH C MOMOIIBI0 MOOHIBHOTO

Tenedona.

Pa3znea 11. CBeToBbI€ fIBJICHHUS.

JlyueBas  Momens  cBera.  McTouHukum — cBerta. [TpssmonuHErHOE
pacnpocTtpaHeHue cBera. 3atMenust Connua u Jlynsl. Otpaxenue cBera. [limockoe
3epKaJio. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH TmpejomiieHUsi cBera. [lonmHoe BHyTpeHHee
OTpaxXeHHE cBeTa. lICrnonb30BaHME TIOJHOIO BHYTPEHHETO OTPAKEHHS B
ONTUYECKUX CBETOBOJIAX.

Jluaza. Xom mydeit B gumH3e. Onruyeckas cuctema (¢oToammapara,
MHUKpOCKOMNa M Tejeckomna. [J1la3 kak omTudeckas cuctema. biaum3opykocTs u
JNATbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Ombitel Hptorona. Crnoxenue
CIIEKTPAJIbHBIX 1IBETOB. J(Mcniepcus cBera.

Jlemoncmpayuu.

[IpssMonuHeliHOE pacpOCTPaHEHUE CBETA.

OtpaxxeHue cBeTa.

[Tonyuenne n300pakeHU B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomMienue caera.

OnTuyeckui CBETOBO/I.

Xox mydeld B COOMpArOIIE TUH3E.

Xop ny4yer B pacCEenBAaIOIIEN JINH3E.

[Tonydenne n3006paskeHUM ¢ MOMOIIBIO JIMH3.

[Tpunun aeiictBus doToammapata, MUKPOCKONA U TEIECKOIIA.
10. Mognens riasa.

11. PaznoxxeHue 6eoro cBera B CIEKTP.
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12. [lony4yenue 6enoro cBeTa Npu CI0KEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopnwie padbomosl u onvimot.

1. HccnenoBanue 3aBUCUMOCTH YIJIa OTPaKEHHUsSI CBETOBOIO Jiydya OT yrjia
naJIeHus.

2. M3yuenue xapakTepucTUK U300paxKe€HUs IPEIMETa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHMOCTH yTIJIa MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yIJia
NaJICHUs Ha TPAHULIE «BO3TYX—CTEKIIO».



4. TlomyueHue u300pa>keHUI C TOMOIIBIO COOUPAIOIIEH JTUH3BI.
Onpenenenre POKyCHOTO PacCTOSHUSI M ONTHYECKON CUJIbI cOOMparoIiei
JIVH3BL.

6. OTBITHI 1O PA3TOKEHUIO OEIOTO CBETA B CIIEKTP.

7. OmbITHI TIO BOCHPHUATHIO I[BETa MPEAMETOB MPU UX HAOIIOCHUM Yepe3
I[BETOBBIC (PUIIBTPHI.

Pasznen 12. KBaHTOBbBIE SIBJICHUS.

OmnswiTel Pesepdopna u mnanerapnas mopens aroma. Moxaens aroma bopa.
Hcnyckanue u nornomenne ceeta aroMoM. KBaHThI. JIMHENYaThIe CIEKTPHI.

PanuoaktuBHOCTh. Anbda, Oera- U ramma-usnydenus. CTpoeHHe aTOMHOTO
saapa. Hykionnas wmoxaens aromHoro sapa. W3oromel.  PaamoakTuBHbIE
npeBpaiieHud. [lepuon nomypacnana aTOMHBIX SIAED.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUS 3apsSIOBOTO MU MACCOBOIO YMCEIN.
DHeprusi CBsI3M aTOMHBIX sAnep. CBsA3b Macchl W dHEpruu. Peakuuum cuHTe3a U
nenenus anep. Ucrounuku sueprun ConHIa U 3BE3].

SnepHas sHepreruka. JleWCTBUS pPagUOAKTUBHBIX W3JIyYCHUW HaA IKUBBIE
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3JIYYEHUS U MOTJIOLECHHUS.

2. CrhekTpbl pa3IMYHbIX Ta30B.

3. CnekTtp Bomopoa.

4. HaGmonenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3UPYIOMIUX U3TydCHUH.

6. Peructpaius uzinydeHus npupoaHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnwie pabomosl u onvimol.

1. HaGnroneHue CrUIONIHBIX U JIMHEWYATHIX CTIEKTPOB U3ITYUCHHS.

2. HccnenoBanue TpPEKOB: M3MEPEHHE SHEPTHMM YaCTULBI 10 TOPMO3HOMY

nytu (1o gororpadusim).

3. W3mepenue paaroakTUBHOrO GoHa.

IToBTOPHUTEILHO-0000 1A U MOIYJIb.

[ToBTOpUTENHLHO-0000IAIOMINI MOAYJIb MPEAHA3HAYEH JISI CUCTEMATHU3ALIUN
U 0000IIeHHsT  TNPEIMETHOrO  COACpKaHUS U ONbITa  JACATEIbHOCTH,
IPUOOPETEHHOTO MPU U3YYEHUHU BCEro Kypca (PU3MKH, a TAKXKe JJisi MOJTOTOBKH K
OCHOBHOMY TOCYAQpPCTBEHHOMY »JK3aMEHy 10 (Gu3HKe I 00ydarouuxcs,
BBIOPABIIIAX ITOT yUEOHBIN MPEIMET.

[Ipy u3ydeHUU JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
JESITEeNbHOCTH, Ha OCHOBE KOTOPBIX 00€CIEeYMBAETCS JTOCTHKEHUE MPEAMETHBIX U
METanpeMETHBIX  IJIAHUPYEMBIX  PEe3yJNbTaToB  OOydeHUs, (QopMUpyeTcs
€CTECTBEHHOHAY4YHAass T'PAMOTHOCTbh: OCBOCHME HAYYHBIX METOJO0B HMCCIIECIOBAHUA



SABJICHUM TPHUPOABI M TEXHUKH, OBJIAJIEHUE YMEHUAMH OOBACHATH (PU3NUYECKUE
SABJICHUS, TPUMEHSAS T[OJYyYEHHBbIE 3HAHMS, pelaTh 3aJa4d, B TOM YHCIIE
Ka4eCTBEHHbIE U SKCIIEPUMEHTAIIbHBIE.

[IprHIMNMANBHO NEATEIBHOCTHBIM XapaKTep NAHHOTO pa3zelia peanu3yercs
3a CY€T TOro, 4YTO OOYy4YarIIHecs BBIIOJHIIOT 33JaHUsl, B KOTOPBIX UM
Ipeayaraeres:

Ha OCHOBE IIOJYyYEHHBIX 3HAHWU pacHo3HaBaTb M HAyYHO OOBACHATH
¢u3ndecKue sIBICHUS B OKPYXKAIOMIEH MPUPO/Ie U TOBCETHEBHOM KU3HU;

UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3NYECKUX SIBJICHUI, B TOM
YyuCJIe IS IPOBEPKHU TUIIOTES3 U IOJYYEHUS] TEOPETUUECKUX BBIBOJOB;

OOBSICHATH Hay4yHbl€ OCHOBBI HamOojee BaKHBIX JIOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMED, TPAKTHIECKOT O HUCTIOIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
SHEPIMM Ha OCHOBE 3aKOHA IIPEBPAILECHUS U COXPAHEHHMS BCEX MU3BECTHBIX BHUOB
JHEPIUU.



IHNIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

N3ydenue (pu3MKu Ha ypOBHE OCHOBHOI'O 00ILEro oOpa3oBaHUs HANPABIEHO

Ha JOCTWKEHUE JINYHOCTHBIX, METAMIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaTOB.

B pesynbraTe uzydyeHus pu3nKu Ha ypoBHE OCHOBHOI'O 00IIero 00pa3oBaHuUs

y obyuaromierocs 0yayT copMHUpOBaHbI CIEAYIONINE TUYHOCTHBIC PE3yJbTaThl B
Y4acTH:

1) naTpuOTHYECKOT0 BOCIIMTAHMS :

— IPOSIBJIEHUE UHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
bu3znuecKol HayKu;

— LIEHHOCTHOE OTHOIIEHUE K JIOCTHKEHUSIM POCCUNCKUX YUEHBIX-(U3UKOB;

2) rpamIaHCKOro0 M TyXOBHO-HPABCTBEHHOI0 BOCTINTAHUSA:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJIEHHH OOIIECTBEHHO 3HAYMMBIX
U OTUYECKUX TMPOOJIeM, CBS3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM
JOCTIKEeHUN (pU3UKH;

— OCO3HAaHHE BAXXHOCTH MOPAJbHO-ITUYECKUX MPUHLMIOB B JESITEIBHOCTH
Y4EHOTO0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCIPUSTHE ICTETUYECKUX KayecTB (PU3MYECKON HayKH: €€ TapMOHHYHOIO
MMOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, JTJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHMSA:

— OCO3HAaHWE LEHHOCTU (PU3MYECKOM HAayKu KaK MOIIHOIO HHCTPYMEHTa
IIO3HAHUSA MHPA, OCHOBBI PA3BUTHUS TEXHOJIOTMM, BAKHEMILEH COCTABISAIOIIECH
KYJIBbTYPHI;

— pa3BUTHE HAYYHOW JIOOO3HATEIHHOCTH, MHTEpECA K HCCIEI0BATEIbCKON
NEeATEeNbHOCTH;

5) ¢opmupoBaHusT  KYJbTYpPbl 3A0POBbA MU  IMOLMOHAJIBLHOIO
0J1aromnoJry4us:

— OCO3HaHHWE LEHHOCTH Oe3omacHoro oOpa3a >KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXHOCTH MpaBui O€30MacHOro IMOBEICHUS Ha
TpaHCIOPTE, Ha J0pOrax, ¢ 3JIEKTPUYECKUM W TEIJIOBBIM OOOPYJOBAaHUEM B
JIOMAalIHUX YCIIOBHSIX;

— c(hopmMupoBaHHOCT, HaBbIKa pediekcuu, NpPU3HAHUE CBOETO TpaBa Ha
OLIMOKY M TaKOIr'O K€ MPaBa y APYroro 4eoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AKTUBHOE y4YacTHE€ B PEIICHUU MPAaKTHYECKUX 3a/1ad (B paMKax CEMbH,
o0pa3oBaTeNbHOW  OpraHu3allii, Topoaa, Kpas) TEXHOJIOTUYECKOH W



COLIMAJILHOM HANpaBJIEHHOCTH, TPEOYIOIMX B TOM YHCIE U (PU3HUUECKUX
3HAHUM;

e — UHTEpEC K MPAKTHUYECKOMY U3YUCHHIO MPOQPECCHii, CBA3AHHBIX C (DU3HUKOI;

e 7) 3KOJIOTH4E€CKOI0 BOCTINTAHUSA:

e — OpUEHTAlMS Ha TpPUMEHEHUE (PU3NYECKUX 3HAHUM JUIsl PElIeHHs 3a7ad B
007acTH OKpY’XKaIoIlel Cpeabl, IUIAHUPOBAHUSA TIOCTYNKOB U OIEHKH UX
BO3MOXHBIX ITOCJIEACTBUN JIJIsI OKPYKAIOLIEN CPEBI;

e — OCO3HaHME TIO0ATBHOIO XapakTepa AKOJIOTMYECKUX MpoOJeM U MyTed Hx
peuieHus;

e 8) ajanTanMM K M3MEHSIOIUMMCH YCJIOBMAM COUMAJIBHOM M NPUPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJCHCTBUM TPU BBIIIOJIHEHUH HCCIEIOBAHUN U
NPOEKTOB (DU3MYECKOM HANpPaBICHHOCTH, OTKPBITOCTh OMNBITY M 3HAHUAM
APYruX;

e — TIIOBBIIICHWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Y€pe3 NPaKTHYECKYIO
NEATEIBHOCTD;

e — MOTPEOHOCTH B (POPMUPOBAHUH HOBBIX 3HAHUI, B TOM YHUCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PU3NUECKUX O0BEKTAX U SABIICHUSX;

e — OCO3HaHME JACPUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JaCTH
bu3uKy;

e — IUIAHUPOBAHUE CBOErO PAa3BUTHS B MNPUOOPETEHHH HOBBIX (PUIUUECKHUX
3HAHMMH;

e — CTpEMJICHHE aHAJIU3UPOBATDH U BBISBIATH B3aUMOCBSI3U PUPOJIbI, OOIIIECTBA U
HYKOHOMHKH, B TOM YUCJIE C UCIOIb30BAHUEM (PU3NYECKUX 3HAHMIA;

e — OIEHKA CBOMX JEHWCTBUM C YYETOM BIMSHHA Ha OKPYXAIOWIYIO Cpeny,
BO3MOJKHBIX TJI00aJIbHBIX MOCIEICTBUH.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynpTaTe ocBoeHHMsI TporpaMmbl M0 (GU3WKE HA YPOBHE OCHOBHOTO
oO1ero oopazoBanus y ody4aronierocs Oyaytr chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOUAIOIIUE TO3HABATEIbHBIC YHUBEPCAIbHBIC yUeOHbIE TEHCTBUS,
KOMMYHUKATUBHBIC  yHHBEPCAJIbHBIE  y4eOHBbIC  JICHCTBUS,  PETYJSTUBHbBIC
YHUBEPCAIbHBIC YUCOHBIC ICHCTBHUS.

Io3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe [1eiiCTBUSA

Ba3oBble Jjoruueckue JelcTBUA:



BBEISIBIISATh W XapaKTePU30BaTh CYIIECTBEHHBIC TPU3HAKA OOBEKTOB
(s1BEHMI);

yCTaHABIIMBATh CYIIECTBCHHBIN MPU3HAK KIACCU(PHUKAIINN, OCHOBAHUS IS
00001IeHNs U CPAaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH ¥ TIPOTUBOPEYHSI B pacCMaTPUBAEMBIX (pakTax,
JAaHHBIX U HAOIIOJICHUSX, OTHOCSIINXCS K (DU3MUECKUM SIBIICHUSIM;
BBISIBIISITh TIPUUMHHO-CIIC/ICTBEHHBIE CBSI3M TMPU H3YUCHUH (DU3UUECKUX
SIBIICHUI W TIPOIIECCOB, JIEIAaTh BBIBOJBI C UCIOIB30BAHUEM JCTYKTUBHBIX
Y WHIYKTUBHBIX YMO3AKIIOUCHHH, BBIIBUTATh THIIOTE3BI O B3aUMOCBS3AX
(GU3NIECKUX BEITUYNH;

CaMOCTOSITEJILHO BBIOMpPATh CHOCOO pemnieHus y4eOHOM (Qu3nyeckon
3a7aun (CpaBHEHHE HECKOJIBKUX BapHUaHTOB pEIIEHUs, BHIOOp Hamboee
MOXOSIIETO ¢ Y4ETOM CaMOCTOSTEIHHO BBIJICTICHHBIX KPUTEPHEB).

Ba3oBble ucciiegoBarejabcKye 1eMCTBHUSA .

MCII0JIB30BAaTh BOMPOCHI KaK UCCIEA0BATEIbCKUN HHCTPYMEHT ITO3HAHNS;
IPOBOJUTH MO CAMOCTOSITEIIBHO COCTABIIEHHOMY IUIAHY OIIBIT, HECIOXKHBIN
(bu3MUeCKUil HKCIEPUMEHT, HEOOJBIIOE HUCCIEAOBAHUE (PUIUYECKOTrO
SIBJICHUS;

OLIEHUBAaTh HAa NPUMEHUMOCTh U  JOCTOBEPHOCTh HH(POpPMALHIO,
IIOJIyYEHHYIO B XOJ1€ UCCIIEOBAHMSI UJIU SKCIIEPUMEHTA;

CaMOCTOATEIbHO (pOopMyTIUpOBaTH 000OIIEHUSI U BBIBOJIBI 1O pe3yJibTaTaM
IPOBEAEHHOIO HAOIOIEHUS, OIIbITA, UCCIICIOBAHNUS;

OPOTHO3UPOBATh  BO3MOXKHOE  JalbHEWIIee pa3BUTHE  (PU3MUECKHX
IIPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTAaX.

PabGora ¢ ungopmanmei:

IPUMEHATH Pa3Iu4HbIe METO/AbI, NTHCTPYMEHTHI U 3alpOChl NPU MOUCKE H
orOope MHpOpPMAlMM WIA JaHHBIX C YYETOM MpPEMJIOKEHHOW YyueOHOM
buznvecKoil 3a1a4u;

aHaJIM3UPOBATh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH UHPOPMAIUIO
pa3IMYHBIX BUAOB U (OPM MpEICTABICHHUS,

CaMOCTOSITEJIbHO ~ BBIOMPATh ONTUMAJbHYIO (OpMY MPEACTaBICHUS
uHpOpMalMl M WUIOCTPUPOBATh pEIIAEMbIE 3a7aud  HECIOXKHBIMU
cXeMaMHu, harpaMMaMu, MTHOM TpaduKoil 1 UX KOMOMHAIUSIMHU.

KoMMyHHKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe TelCTBUS:

B XoAe O0CYXAeHUs Y4eOHOro MaTepHualia, pe3yJbTaToOB Ja0OpaTOPHBIX
paboT ¥ MPOEKTOB 3aJaBaTh BOIPOCHI IO CYIIECTBY 00CYX/1aeMOM TEMBI U
BBICKA3bIBaTh HJIEW, HAllEJICHHbIE HAa pEUICHHE 3a/Jayd M TOAJEp KaHue
0J1aroKeaTeIbHOCTH OOIICHMS



COITOCTABIISATh CBOM CYXACHUS C CYXKICHHSIMH JPYTHMX YYaCTHUKOB
Jranora, oOOHapyKMBaTh Pa3IUIUE U CXOICTBO TO3HIIHIA;

BBIPAXKATh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCHbMEHHBIX TEKCTAX;
MyOJUYHO MPECTABIATh PE3yIbTAThl BBHITIOIHEHHOTO (PU3UYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEOBAHMS, TPOEKTA);

NOHMMaTh W HCIOJIb30BaTh  MPEUMYIIEeCTBA  KOMAHAHOW |
WHAMBUIYabHOW pa0OThl MPU PEHICHUU KOHKPETHOW (U3MUECKOM
npo0IIeMBl;

MPUHUMATH IIeJTH COBMECTHOU JCSITEIILHOCTH, OPTaHU30BBIBAThH JIEHCTBUS
no e€ JIOCTIKEHMIO: PACHpeNeNsTh pPOiH, OOCYXKIaTh MPOLECChl |
pPE3yJbTaThl COBMECTHOM pabO0ThHI, 0000111aTh MHEHHUSI HECKOJIBKUX JIFOJIEH;
BEITIOJTHATH CBOIO YacTh Pa0OTHI, JOCTUTAS KAYECTBEHHOTO Pe3y/IbTaTa 1o
CBOEMY HAIPaBJICHUIO W KOOPJIWHUPYS CBOHM JEUCTBHS C JIPYyTUMHU
YJIeHaMHU KOMaH/]Ibl;

OLICHUBATh KAa4€CTBO CBOETO BKJIaJa B OOIIMA MPOIYKT MO KPHUTEPHUSM,
CaMOCTOSITEITLHO C(OPMYITMPOBAHHBIM YUACTHUKAMU B3aMOICHCTBHSI.

PeryasiTuBHbIE YHUBepCAJIbHbIE YUeOHbIE 1eiiCTBUA

Camoopranusanus:

BBISIBIISITh NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOIIUX
JUTS petieHust (PU3UYeCKUX 3HAHUM;

OPUEHTUPOBATHCS B  PA3JIMYHBIX IIOAXOAAX NPHUHATUS  PELIECHUN
(MHIMBUAYaJIbHOE, NMPHUHATHE PELIEHUS B TpYIIE, NPUHATHE PELICHUMA
rpymoi);

CaMOCTOSATEIBHO COCTAaBIISITh AJITOPUTM pelIeHUs (PU3NUECKOM 3a1aun UIu
IUTaHa HCCIEAOBAaHUSA C Y4ETOM HMEIOLIUXCS PECYpPCOB UM COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTUPOBATh NpejIaraéMble BAPUAHThI pELICHUM;
JieNaTh BIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTPOJIb, SMOLMOHAJIBLHBIA HHTEJJICKT:

JIaBaTh aJIEKBaTHYIO OLEHKY CUTyallMy U Npejarath IJiaH €€ U3MEHEHNUS,
OOBACHATH NPUYMHBI  JOCTMDKEHUS  (HEJOCTHKEHHUS) PE3YJbTaTOB
JEeSITeNbHOCTH, JaBaTh OLIEHKY MIPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B ACSATENLHOCTH (B TOM YHCJE B XOJI BBINOJHEHUS
¢u3nyeckoro HMCCIEAOBaHMA WM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENIbCTB, W3MEHMBIIMXCS CUTYyallMil, YCTAHOBJIEHHBIX OLIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBAaTh COOTBETCTBUE PE3YNbTaTa LEJIN U YCIOBUSAM,;

CTaBUTh ce0sl Ha MECTO JIPYIroro 4YeJoBeKa B XOJ€ CIOpa WM JUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUS U JIOTUKY APYroro;



NPU3HABATH CBOE MPABO HA OIIMOKY MpHU pelieHnH (U3NIeCKuX 3a1ad Uiu
B YTBEPKICHUSAX HA HAYYHBIE TEMBI U TAKOE K€ MIPaBO APYroro.

HNPEIMETHBIE PE3YJIBTATDI

K xonIy oOydeHnus B 7 KJjiacce mpeaMETHBIC pe3yIbTaThl Ha 0A30BOM ypOBHE
JIOJIKHBI OTPaXKaTh CHPOPMUPOBAHHOCTD Y OOYUAIOIIUXCST YMEHUM:

UCTOJb30BaTh  MOHATHS:  (U3MUECKME UM  XUMHUYECKHUE  SIBICHMS,
HaOII0IeHNe, HKCIIEPUMEHT, MOJENb, TUIOTE3a, CAMHUIIBI (PHU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYyJia, arperaTHbIe COCTOSHHS BellecTBa (TBEpIOE,
KHUJIKOE, Ta3000pa3HOE), MEXaHMYeCKoe JBIKEHHE (paBHOMEpHOE,
HEpaBHOMEPHOE, MPSMOJIMHEHHOE), TPAECKTOpUs, PaBHOJEHCTBYIOIIAS
cuna,  aepopmarus  (ympyras, MJIacTU4ecKas), HEBECOMOCTD,
COOOIIAIOIINECS COCY/bL;

paznuyath siBneHus (Auddy3us, TEIIoBOE JIBIKEHHE YaCTHUIl BEUIECTBA,
paBHOMEpPHOE  JBIDKEHHE, HEPAaBHOMEPHOE JBI)KCHUE, WHEPIHA,
B3aMMOJICMCTBUE TEJ, PABHOBECHE TBEPIBIX TEI C 3aKPEIUVIEHHOW OCHIO
BpallleHus, TMepenaya JJaBICHUsS TBEPABIMU TENaMH, >KUJIKOCTAMH MU
razamy, arMocepHoe JaBieHHME, IUIaBaHWE TeJll, MpPeBpalleHus
MEXaHUYECKOW PHEPIruH) MO OMHCAHUI0O MX XapaKTePHBIX CBOMCTB U Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SIBICHHUE;
pacmo3HaBaTh TPOSBICHHE HM3YyYEHHBIX (U3MUECKUX  SBICHUH B
OKpY’)KalollleM MHupe, B TOM 4Yucie (U3NYECKUEe SBJICHUS B MPUPOJIE:
OpUMEPHl ABWKECHUS C PA3IUYHBIMH CKOPOCTSMHU B >KMBOM M HEXHBOU
npupojie, ACUCTBHE CHUJIBI TPEHHsS B TPHUPOJIE W TEXHHUKE, BIHUSIHUE
aTMOC(EpHOro J1aBJIeHUs Ha >KMBOW OpraHu3M, IJIaBaHUE pPbIO, pblYaru B
TeJle YeJI0BeKa, MPU 3TOM MEPEBOAUTH MPAKTUUECKYIO 33aJauy B yUeOHYIO,
BBIJICJISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (DU3UUECKUX SIBICHMUIA;
OIMCHIBATh M3yYEHHBIC CBOMCTBA TN M (PU3NUCCKUE SIBICHUS, UCIIOIb3YS
dbusnueckue BeTWYMHBI (Macca, 00BEM, IUIOTHOCTH BEIECTBA, BpPEMS,
yTh, CKOPOCTh, CPENHSS CKOPOCTh, CHUJIa YIPYrOCTH, CUJIa TSHKECTH, BEC
Tena, CWiIa TpEeHWs, JaBieHue (TBEPIOTO Tena, >KUIKOCTH, ras3a),
BBITAJIKMBAIOIIAs CUJIa, MEXaHWYecKas paboTa, MOUIHOCTb, IUIEYO CHIIBI,
MOMEHT CWIbl, KO?((UIMEHT TOJE3HOr0 JEHCTBUS MEXaHU3MOB,
KUHETUYECKasi W TMOTEHIMaJbHAsl SHEPTus), MpH OMNHMCAHWU MPABUIBHO
TPaKTOBAaTh  (PU3MYECKHI  CMBICA  HCHONB3YEMBIX  BEIWYUH, HX
0003HAaYEHUs! U €IUHULIBI (PU3NUYECKUX BEIUYUH, HAXOIUTh (POPMYIIbI,
CBSI3BIBAIOLIME JAHHYIO (PU3MYECKYIO BEIUYUHY C JAPYTUMHU BEIUUYUHAMH,
CTPOUTH rpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEINYHH;



XapaKTepu30BaTh CBOWCTBA TN, (U3UYECKUE SIBICHHS U MPOLECCHI,
UCIIOJIb3Ysl MIpaBMJIa CIOXEHHUs CUII (BAOJb OJHOW MpsMoi), 3aKkoH ['yka,
3akoH [lackans, 3akoH Apxumeza, MpaBUJIO paBHOBECHUS pbiyara (0s0Ka),
«30JI0TO€ NPABWIIO» MEXAaHHUKH, 3aKOH COXPAaHEHUS MEXaHHYECKOU
DHEPruu, MNpU HTOM JaBaTh CIOBECHYIO (DOPMYJIUPOBKY 3aKOHa U
3alMCBHIBATh €r0 MATEMATHYECKOE BBIPAKEHUE;

OOBCHATH (PU3UUECKUE SIBICHUS, MPOLIECCHl U CBOMCTBA TEN, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMdl MPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh TIPUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE n3 1-2
JIOTUYECKUX IIAaroB ¢ OMopoil Ha 1-2 M3y4EeHHBIX CBOWCTBA (PU3UUECKUX
SBJICHUH, PU3NUECKHUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiatb pacu€TrHble 3amadyd B 1—2 JEWCTBUS, WCHOJIB3YsS 3aKOHBI H
dbopmyIibl, CBsA3BIBAIOIIME (PU3NUECKHME BEIUYMHBI: HAa OCHOBE aHalu3a
YCIIOBHS 33/1a4d 3aMHCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (hU3UUECKUE
BEIMYMHBI B (OPMYJIbI U NPOBOAUTH PACUEThI, HAXOAUTH CIIPABOYHBIC
JAaHHbIE, HEOOXOAUMBIE I PEUIEHUS 3a/1ad, OLICHUBATh PEATMCTUYHOCTD
MOJIy4€HHOU (PU3UUECKOI BETUYUHBI;

pacro3HaBaTh NPOOJIEMBI, KOTOPbIE MOXXHO pEIIUTh MPH OMOIIU
($u3nYeCKuX METO/I0B, B OMMCAHUN UCCIIEIOBAaHUS BBIIEIATH MPOBEPSIEMOE
npeanonoxkeHue  (TUmnoresy),  pasinyaTb U MHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAXOAWUTh OIIMOKA B XOJAE OINbITa, JeJaTh
BBIBOJIBI 110 €T0 PE3YJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKHX SIBICHUM WU
bu3nYecKux CBOIICTB TEJI: dhopmyIupoBaTh MIPOBEPSAEMBIC
MPEANONI0XKEHUs, COOMPaTh YCTAHOBKY M3 MPENJI0KEHHOI'0 000PY10BaHMs,
3aMMChIBATh XOJ1 ONBITAa U (DOPMYITHUPOBATH BHIBOJIBI;

BBIIIOJIHATD MpPSIMbIE W3MEPEHMSI PACCTOSHUSA, BPEMEHM, MAacChl Tena,
00béMa, CWJIBl M TEMIEPATypbl C MCIOJb30BAHMEM aHAJIOIOBBIX U
nu(poBBIX MPUOOPOB, 3aAMUCHIBATH IOKa3aHUs NOPHOOPOB € YUYETOM
3aJIaHHOM aOCOMIOTHOM MOTPEIIHOCTH U3MEPEHUH;

IPOBOANUTDH HCCIEIOBAHNE 3aBUCIMOCTH OJTHON (DU3MUECKON BETUYHUHBI OT
JIpYrol € HCMONb30BAHUEM TMPSAMbBIX H3MEPEHUH (3aBUCHUMOCTU IIYTH
PAaBHOMEPHO [BWXKYILIETOCA Telna OT BPEMEHHU ABWKEHHS TEJNa, CHIIbI
TPEHUS CKOJIbKEHHUS OT Beca Tella, KayecTBa 00pabOTKH MOBEPXHOCTEN Tell
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOAAN CONPUKOCHOBEHUS TEN, CHUIIBI
YOPYrOoCTU OT Y/UIMHEHHS MPY>KUHBI, BBHITAJIKUBAIOMIEH CUJIBI OT 00bEMaA
MOrpyKEHHOM YacTH Tela U OT IUIOTHOCTU KUIKOCTH, €€ HE3aBUCUMOCTHU
OT TUIOTHOCTH T€Ja, OT INIYOUHBI, HA KOTOPYIO MOTPYXKEHO TeJ0, YCIOBUM
TUTaBaHUS TEJ, YCIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B



IUIAHMPOBAHUM Y4E€OHOTO HCCJIEAOBaHUS, COOUpaTh YCTAaHOBKY U
BBITIONHITh W3MEPEHUs, CIEAysl MPENoKEHHOMY IIaHy, (UKCHPOBATH
pe3ysbTaThl MOJTYYEHHOM 3aBUCUMOCTH (DPM3MUYECKHUX BEIMYMH B BUJE
OpEIOKEHHBIX Ta0NUIl W TpaduKOB, JAETaTh BBIBOABI MO pe3ylibTaTaM
UCCIIEIOBAHMS;

IPOBOJIUTh KOCBEHHbIE H3MEPEHMsI (PU3MUECKUX BEJIWYUH (IUIOTHOCTH
BEIIECTBA JKUAKOCTU W TBEPAOrO Tejla, CuUila TPEHHUsS] CKOJIbKEHMUS,
JaBJICHHE  BO3JyXa, BBITAIKUBAIOUIAs CWiIa, JEHCTByIOIas Ha
NOTpYXKEHHOE B KHUJIKOCTh TeJO0, KOA(P(OUIMEHT IMOJIEe3HOTO JEHCTBUS
IOPOCTBIX MEXAaHU3MOB), CIEAysS NPEUIOKEHHOM HWHCTPYKUUHU: IIpU
BBIMIOJTHEHUH HW3MEPEHUM coOupaTh 3KCIEPUMEHTAIBHYIO YCTaHOBKY U
BBIUMCIISITh 3HAYEHNE ICKOMOW BEITHYMHBI,

coOII0aTh MpaBuiia TEXHUKU 0€30MacHOCTH MpU paboTe ¢ 1abopaTopHbIM
000pyI0BaHUEM;

yKa3bIBaTh NMPUHIUIBI JACHCTBUS MPUOOPOB M TEXHUUYECKUX YCTPOWUCTB:
BEChl, TEPMOMETP, AMHAMOMETP, COOOIIAIOUINECS COCYIbl, OapomeTp,
phIYar, NOJBMKHBINA U HETIOABW)KHBIN OJIOK, HAKIIOHHAS MJIOCKOCTH;
XapaKkTepu30BaTh MPUHLMIBI  JIEHCTBUS  M3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa HUX oOmucaHus (B TOM 4YHUCIE:
NOJIIMITHAKY, YCTPOWCTBO BOAOIPOBOAA, THIPABIMYECKUN IIpecc,
MaHOMETp, BBICOTOMEp, TIOPIITHEBOK HACOC, apEOMETP), MCIIONIb3Ys 3HAHUS
O CBOMCTBax (PM3MYECKUX SBJICHUN U HEOOXOAMMBIE (PU3MUECKHUE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEpPHl  (HAXOAWTh  WH(GOPMALMIO O  MPUMEPax)
NPAaKTHYECKOTO HCIONIb30BaHUs (PU3MUECKUX 3HAHWW B TOBCETHEBHOU
KU3HU JUIsl o0ecrieueHrs 0€30MacHOCTH TP O0pallleHnu ¢ mpubopaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUS 3JI0POBbS U COOJIIOJIEHUS
HOPM DKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

OCYHIECTBJISITh OTOOpP HCTOYHMKOB HH(popmanuum B HWHTEepHeTe B
COOTBETCTBHHM C 33J]aHHBIM MTOUCKOBBIM 3aIpOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH ¢ TYTEM CpPAaBHEHUS PA3IWYHBIX HCTOYHUKOB BBIJCIATD
uHPOPMAIMIO, KOTOpas SIBISAETCS NPOTHBOPEYMBON WM MOXET OBITh
HE/I0CTOBEPHOM;

UCIOJIb30BaTh MPH BBINOJIHEHUN YYEOHBIX 3a/laHUil HAy4YHO-TIONMYJISPHYIO
auTepaTypy (pU3MUEecKoro coaepiKaHWs, CIPaBOYHBIE  MaTepHAIbI,
pecypcbl cetn HTEepHET, BIafeTh MpUEMaMi KOHCTIEKTHPOBAHUS TEKCTa,
npeodpazoBaHusl UHPOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE KpaTKHE MUCbMEHHBIE U YCTHbIE COOOLICHUS Ha
OCHOBE 2—3 MCTOYHHKOB MH(pOpMAIUU (HU3MUECKOTO CONIEpKaHUs, B TOM



yuclie MyOJMYHO JienaTh KpaTKUe COOOUIEHUS O pe3yibTaTax MPOEKTOB
WIM Y4eOHBIX MCCIENOBAHUN, MpPU HTOM TPAMOTHO HCIOJIb30BaTh
U3YYEHHBI NOHATUHHBIM anmapaT Kypca (OU3HMKH, CONPOBOXKAATh
BBICTYILJICHUE NIPE3CHTALIUEH;

IPU BBINOJTHEHUU Y4YEOHBIX NPOEKTOB M HCCIEAOBAHUI pacrpenessTh
00513aHHOCTH B TpYIIE B COOTBETCTBUM C IIOCTABJIEHHBIMH 3aadyaMHu,
CIIEAUTh 34 BBIIIOJIHEHWEM IUIAHA JEWCTBUM, aJEKBATHO OLICHUBATH
COOCTBEHHBIH  BKJAaX B  JCATENbHOCTh  TPYMIbI,  BBICTPAaWBaTh
KOMMYHUKATHBHOE B3aUMO/IEHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIHX.

K xon1y o0yuenus B 8 kiiacce npeamMeTHbIe pe3ysIbTaThl HA 0A30BOM ypOBHE

JIOJKHBI OTPaXKaTh CHPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

WCIIOJIb30BATh MOHSATHUSA: MAacca U pa3MePbl MOJIEKYJ, TEILUIOBOE JABUKECHUE
aTOMOB M MOJIEKYJI, arpEraTHbI€ COCTOSIHUA BEIIECTBA, KPUCTAIIIUYECKUE U
aMmop(HbIEC TeNa, HACBHIIICHHBI W HEHACBINICHHBIM Tap, BJIAXHOCTH
BO3/yXa, TeMIlepaTypa, BHYTPCHHSS DHEpPrusi, TEIUIOBOM JBUTATEllb,
AJIEMEHTAPHBIN AJICKTPUYECKUAN 3apsil, JIEKTPUYECKOE T10JI€, MPOBOJIHUKHU
U JTUDJICKTPUKH, TTOCTOSHHBIN 3JIEKTPUUYECKUM TOK, MAarHUTHOE MOJIE;
pa3nuuarh SBJICHUS (TEIUIOBOE pacIIMpeHUE M CKaTHe, Teruionepeaada,
TEIUIOBOE PAaBHOBECHE, CMauMBaHUE, KaNWJUIIPHbBIC SBJICHUS, UCIIapECHUE,
KOHJICHCAIlUsl, IUIABJICHUE, KpHUCTauin3anus (OTBEpAEBAHUE), KHUIICHHUE,
Terionepeaaya (TETrUIONPOBOIHOCT, KOHBEKIIHS, U3JIyYeHUE),
AJIEKTPU3ALUS TEJ, B3aUMOJICUCTBUE 3apSJIOB, NCUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICMICTBUE MAarHUTOB, JECHCTBUE
MarHUTHOI'O TMOJIsl Ha MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs UHIYKI[US)
M0 ONHCAaHUID UWX XAPAKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB,
JIEMOHCTPUPYIONTUX JaHHOE (PU3UYECKOE SBJICHUE;

pacIio3HaBaTh IPOSBICHHE H3YYCHHBIX (HU3UYECKUX SBICHUH B
OKpY’KarolieM MHpe, B TOM uucie (U3UYECKHUE SIBICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSXKCHUE U KaNWUIAPHBbIC SBJICHUS B MPHUPOJE,
KpUCTa/UIbl B mpupoje, uziaydeHue CoyHIa, 3amMep3aHue BOJIOEMOB,
MOpCKHue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, WHEs, CHETa, DJIEKTPUIECKHE
SABJICHUST B aTMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noyie 3emid, Jpeid MOoICOB, POJIb MAarHUTHOT'O MOJS IS JKW3HU Ha
3emJie, OJISIPHOE CUSIHUE, TIPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a7auy B
y4eOHYI0, BBIICIATHh CYIIECTBEHHBIE CBOWCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHUI;

ONMKMCBIBATh U3YUYCHHBIC CBOMCTBA TeNl U (PU3UYECKUE SIBJICHUS, UCTIOJIb3Ys
bu3uYecCKre BETUYUHBI (TeMIIepaTypa, BHYTPEHHSSI YHEPTHs, KOJTUIECTBO
TEIUIOTHI, yJIeJIbHAs TEIUIOEMKOCTh BEHIECTBA, YJEIbHAs TEIIOTa



IUTaBJICHMS], yJedbHAs TEIJIoTa NapooOpa3oBaHUs, yAedbHAs TEIoTa
CropaHusi TOIUIMBA, KOA()QPUIMEHT TOJEe3HOr0 JCHCTBUS TEIJIOBOMN
MAaIllMHbI, OTHOCUTEIbHAS BIAXXHOCTh BO3[yXa, JJIEKTPUUYECKHUI 3apsn,
cujia TOKa, 3JIEKTPUUECKOE HAMNpPsKEHUE, COMPOTHUBIIEHUE MPOBOJIHUKA,
yAEIbHOE  CONPOTMBIEHUE  BEIIECTBa, paboTa M MOIIHOCTh
ANEKTPUYECKOr0  TOKAa), TpHU ONHCAHUM TPABUIBHO  TPAaKTOBATh
(bu3MUeCKUil CMBICII MCHOIB3YEeMbIX BEIUYHH, 0003HAYEHUS U EIHHUIIBI
bu3NUeCKNX BENWYWH, HAXOAWTHh (OPMYIBI, CBS3BIBAIOIINE JTAHHYIO
(U3UYECKYI0 BEIMYMHY C JAPYTUMU BEJIUYMHAMH, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUUHH;

XapaKTepu30BaTh CBOWCTBA TN, (U3MUECKUE SIBICHHUS U TIPOIIECCHI,
UCIIOIb3YS OCHOBHBIE TOJOXXEHUS MOJIEKYISIPHO-KUHETUUYECKONH TEOpUu
CTPOCHHMS BEILIECTBA, MPUHIIUI CYNEPHO3UIIUUA MOJield (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHMs 3apsa, 3akoH OMma JIJisl yJacTKa IernH, 3aKOH
JIxoyns—JleHna, 3akOH COXpAaHEHHMs DHEpPrud, IPU OSTOM JaBaTh
CJIOBECHYIO (hOpPMYJITUPOBKY 3aKOHA W 3alMChIBATh €T0 MAaTEMAaTHYECKOE
BBIPAKEHUE;

OOBSICHATH (PU3UYECKHUE TMPOIECChl M CBOMCTBA TElI, B TOM YHUCJIE U B
KOHTEKCTE CUTyalHi MPaKTUKOOPUEHTHUPOBAHHOTO XAapaKTEpa: BHIABISATH
MPUYUHHOCIIEACTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX
IaroB ¢ onopol Ha 1-2 M3yYEHHBIX CBOMCTBA (DU3UYECKUX SIBJICHUM,
(bu3HUeCcKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiaTth pacu€THble 3a7adyd B 2—3 JEUCTBUS, HCHOJB3Ysl 3aKOHBI H
dbopmyIibl, CBA3BIBAIOIINE (PU3NUECKHME BEIMYMHBI: HA OCHOBE aHalu3a
YCJIOBUSI 3aJlaud 3alKChIBaTh KPATKOE YCIOBHE, BBISIBISATH HEIOCTATOK
JAHHBIX JUIS  peIIeHUs 3a7a4d, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HeoOXonumble JUisi €€ pelIeHHs, MPOBOAWTH pacy€Thl W CpPaBHUBATH
MOJIY4YEHHOE 3HaUeHUE (PU3NYECKON BEJIMUUHBI C U3BECTHBIMU JIAHHBIMU;
pacrio3HaBaTh NPOOJEMBbI, KOTOPhIE MOXHO PEIIUTh MPU [OMOIIU
(bu3HUEeCKMX METOAOB, HCIIONB3YSl OMHCAHHE WCCIEIOBAHUS, BBIICIATH
MpOBEpsieMOE  MPEAINOJIOKEHHE, OLEHUBATh MPABWIBHOCTh MOPSIAKA
MIPOBEJICHUS UCCIICIOBAHUS, J€JIaTh BHIBOJII,

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3WYECKUX SBICHUU WIH
(bu3HUeCKNX CBOMCTB Tel (KaMWIISIPHBIC SIBICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3[lyXa OT €ro o0bEma, TeMIIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusl TMPU M3IYUYCHHH OT I[BETa W3JIydarolle (TOorjIoIaroniei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATYPHI KUAKOCTU U
iomaa €€ TMOBEPXHOCTH, »JJEKTpU3alus TeI U B3aUMOJECHUCTBUE
ANEKTPUUYECKUX  3aps]0B, B3aUMOJCHUCTBUE TMOCTOSHHBIX MAarHUTOB,



BU3yaJIM3allisl MArHUTHBIX TIOJIEH TIOCTOSHHBIX MAarHUTOB, JIEUCTBUS
MarHUTHOrO MOJS HAa NPOBOAHUK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHuTa,
CBOMCTBA dJEKTPOJBHUraTeisi IMOCTOSHHOTO TOKa): (OpMYyJIHpPOBATH
IpOBEpsieMbIe MPEANONIOKEHHSI, COOUPATh YCTAHOBKY U3 MPEIIOKEHHOTO
000OpyI0BaHMs, OMUCHIBATH X0/ OIbITA U (DOPMYJIUPOBATH BHIBOBI;
BBINIOJIHATh ~ MpPSIMBIE  U3MEPEHUsS  TEeMIepaTypbl, OTHOCUTEIHHOM
BJI&JKHOCTU BO3AYyXa, CHJIbl TOKA, HAIpPSKEHUS C MCHOJIb30BAHUEM
aHAJIOTOBBIX TPHOOPOB M JATYMKOB (HPM3MUECKUX BEIIUMYWH, CPABHUBATH
pe3yabTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIEAOBAaHUE 3aBUCUMOCTH OJTHON (PU3UYECKON BEIIMUUHBI OT
JpYyrol C HWCIOJb30BAaHUEM TMPSAMBIX HU3MEpPEHUW  (3aBUCUMOCTH
COMPOTHUBJIEHUS] TPOBOAHUKA OT €ro JJIMHBI, IUIOMIAJHU IONEPEUHOr0
CEUEHHUSI U YJIeTbHOI0 COMPOTUBIICHHS BEUIECTBA MPOBOJAHMKA, CHUJIbI TOKA,
UAYHIEro 4epe3 TMPOBOJAHMK, OT HANpsXKEHWsT Ha  MPOBOJHUKE,
UCCJIEIOBAHUE TIOCIEAOBATEIbBHOIO M NApaJUIEJIbHOTO  COEIMHEHMM
IIPOBOJHUKOB): IUIAHUPOBATH HCCIEAOBAHUE, COOMpPATh YCTAHOBKY H
BBINIOJIHATh M3MEPEHHUs, Clenys NpeJIoKEeHHOMY IUIaHy, (UKCUPOBATh
pe3ynbTaThl TMOMYYEHHOW 3aBHCHUMOCTH B BHUJIE TaOnul U Tpaduxos,
JienaTh BBIBOJIBI IO Pe3yJIbTaTaM UCCIIEA0BaHNUS,

MPOBOJAUTh KOCBEHHBbIE U3MEpeHUs (Pu3nueckux BenuyuH (yAelbHas
TEMIOEMKOCTh ~ BEILECTBA, COMPOTUBJIEHUE TMPOBOJHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IJIAHUPOBATH H3MEPEHHUs, COOMpaTh
AKCHEPUMEHTAIBHYIO YCTAHOBKY, CIEAys MPEIIOKEHHON MHCTPYKIUU, U
BBIYUCJISITh 3HAYCHUE BEJIMUUHBIL;

coOMI0aTh MpaBuiia TEXHUKU 0€30MacCHOCTH MpU paboTe ¢ 1abopaTopHbIM
000py10BaHUEM;

XapaKTepU30BaTh TMPUHIMAINBI  JACHCTBUS HW3YYEHHBIX MOPHOOPOB U
TEXHUYECKUX YCTPONCTB C OMNOpPOM Ha HX oOmnucaHud (B TOM YHUCJE:
CUCTEMa OTOIUIEHUS JOMOB, TMTPOMETp, MapoBas TypOWHA, aMIIepMETp,
BOJITMETP, CUETUMK DJIEKTPUUYECKOH DSHEPTrUM, 3JIEKTPOOCBETUTEIbHbIC
MpuOOpPHI, HArpeBaTEIbHbBIE 3JIEKTPONPUOOPHI (IPUMEPHI), SIEKTPUUECKUE
NPEIOXPAHUTEIH, HIEKTPOMArHUT, 3JIEKTPOABUTATENb IIOCTOSIHHOTO TOKA),
UCIOJIb3Ysl 3HAHHUSI O CBOMCTBAX (PU3UYECKUX SIBICHUN U HEOOXOIUMBIE
¢duznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTHIE TEXHHUYECKHE YCTPOWCTBA M H3MEPHUTEIbHbIE
npuOboOpbl 1O CXeMaM M CXEMaTUYHBIM PUCYHKaM (PKUIKOCTHBIM
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUraTelb BHYTPEHHETO
CrOpaHus, 3JIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbI 3JIEKTPUUYECKUX



LENEN C MOCIENOBATEIbHBIM U MapaJUIeIbHBIM COSAUHEHUEM JJIEMEHTOB,
pasnuyasi ycJIoBHbIE 0003HAUCHHMSI DJIEMEHTOB AJIEKTPUUECKUX 1IETIeH;
OPUBOAUTH  MpUMeEphl  (HAXOAUTh  HHGPOPMALMIO O  IpHUMEpax)
NPAaKTHYECKOTO HCHOJb30BaHUS (PU3MUECKUX 3HAHWW B TOBCEIHEBHOU
XKU3HU JUJIs oOecrniedeHns 0e30MacHOCTH MpU oOpalieHuu ¢ npudopamu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3/I0pOBbS U COONIOAEHUSA
HOPM 3KOJIOTMYECKOr0 IIOBEIAEHUS B OKPYKAIOLIEH Cpee;

OCYIIECTBIATh TOUCK HHPOpMAMU (PUIUIECKOTO COACPKAHHUS B
HNHTepHeTe, Ha OCHOBE HWMEIOLIUXCA 3HAHUW W IYTEM CpaBHEHUSA
JIOTIOJIHUTENbHBIX ~ MCTOYHUKOB  BBIACNATH  MHPOpMALUIO, KOTOpas
SIBJISIETCS] MPOTUBOPEUYHUBON MIIM MOXKET OBITH HEIOCTOBEPHOM;
MCIOJIb30BaTh NP BBIOJHEHUH YYEOHBIX 3aJaHU HAyYHO-TIOMYJISIPHYIO
JUTEpaTypy (PU3NYECKOro COAEp)KaHUs, CHOPABOYHBIE MaTEpHAIbI,
pecypcel cetn MHTEpHET, BiageTs NpuéMaMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpa3zoBanus HH(POpPMAIIUU U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U KPATKHUE YCTHBIE COOOIICHMUS,
o0o6mass uHOpPMALMIO M3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COAepXKaHUsi, B TOM 4ucie MyOJMYHO TMPEACTABIATh pPE3YIbTaThl
IIPOEKTHOW WJIM MCCIIENOBATEIBCKON NEATEIbHOCTH, IPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TMOHATUIHBIA anmapar Kypca (Qu3ukwy,
COIMPOBOXK/IaTh BHICTYIICHHUE MIPE3CHTAIIUEH;

IPU BBINOJHEHUM YYEOHBIX IPOEKTOB W HCCIEHOBAHUM (PU3MUECKUX
IPOIIECCOB PACTIPEACTATh OO0S3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTABJICHHBIMU 3a/1a4aMH, CJIEIUTh 32 BBINOJIHEHUEM IUIAHA JIEUCTBHM U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OLIEHUBAThb COOCTBEHHBIM BKJIAJA B
JEATENbHOCTD IPYIIIbI, BEICTPAUBaTh KOMMYHUKAaTHBHOE B3aUMOJICUCTBHE,
IPOSIBIISISt TOTOBHOCTH pa3peliaTth KOH(IUKTHL.

K xoH1y 00yuenus B 9 kJiacce npeaMeTHbIE pe3yIbTaThl HA 0A30BOM YpOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJBb30BaTh MOHATHUS: CUCTEMa OTcu€ra, MaTepuajbHas TOYKa,
TPACKTOPHSI, OTHOCUTEIHLHOCTh MEXAaHWYECKOTO NBIDKCHHS, JehOopMarivs
(ynpyras, mjgacTauyeckasl), TpPEHHUe, EHTPOCTPEMUTEIILHOE YCKOPEHUE,
HEBECOMOCTh M TEPErpy3KH, LEHTP THKECTH, aOCONIOTHO TBEPIOE TEIIO,
IEHTP TsDKECTU TBEPJOTO Tella, paBHOBECHE, MEXaHHUECKUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(PA3BYK H YJIbTPA3BYK, JJIEKTPOMArHUTHBIC BOJHEI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JaJIbHO30PKOCTb,
CHEKTPhl UCIYCKaHUsI M MOTJIOIIECHUS, albda, 0eTa- u raMMa-u3ydeHus,
M30TOIIbI, SIIEpHAst SHEPTETUKA;



pa3nuuaTh SIBICHUS (pPaBHOMEPHOE W HEPAaBHOMEPHOE MPSMOIUHEIHOE
JIBM)KCHHE, PABHOYCKOPEHHOE TMPSMOJIWHEHHOE IBUKEHHE, CBOOOIHOE
NaJICHUe TeJ, PABHOMEPHOE JIBMKCHHE 10 OKPY)KHOCTH, B3aUMOJICHCTBHE
TeJ, pEaKTUBHOE JBIDKEHHE, KoyeOaTelbHOe ABIXKEHUE (3aTyXarolue U
BBIHYKJICHHbIE KOJIEOAHUsA), PE30OHAHC, BOJHOBOE JBW)KEHHE, OTPAKEHHE
3ByKa, MPSMOJUHEHHOE pachpOoCTpaHEHUE, OTPKEHHWE W TMPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3yioKeHUe Oenoro ceeTa B
CHEKTp M CIOXCHHE CHEeKTPaJbHBIX IIBETOB, JUCIEPCUS CBETa,
€CTECTBEHHAsI PaJMOAKTHBHOCTh, BO3HUKHOBEHHE JUHEHUATOrO CIIEKTpa
U3ITyYEHHS) TI0 OTMIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBICHUE;

pacmo3HaBaTh TMPOSBICHHE M3YyYEHHBIX (U3MUECKHX  SBICHUN B
OKpyXaromeM Mupe (B TOM uncie (QU3UYECKHe SBICHUS B TPUPOIE:
NPUINBBI M OTJIUBBI, IBIKEHUE TutaHeT COTHEYHOH CUCTEMBI, PEaKTHBHOE
JBMOKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUITHE 3BYKOB IKMBOTHBIMH,
3eMJICTPSCEHUE, CEUCMUYECKHE BOJHBI, I[yHAMH, 3XO0, I[BeTa Ted,
ONTUYECKHE SIBICHUS B TMPHPOJE, OMOIOTMYECKOe NEHCTBUE BUAMMOTO,
yIbTPaQHUOIETOBOIO M PEHTICHOBCKOTO HM3JIYYCHHH, €CTEeCTBEHHBIN
paivoOaKTUBHBIA (POH, KOCMHYECKHE JY4H, PaJMOAKTUBHOE H3IIyYCHHE
OPUPOIHBIX MHHEPAJIOB, [EHCTBHE pPAJMOAKTHUBHBIX W3Iy4YeHUH Ha
OpTaHM3M YeJIOBEKa), MPH ATOM TEPEBOAMTH MPAKTHUECKYIO 3aJady B
y4eOHYI0, BBIICISATh CYNIECTBEHHBIC CBOWCTBA (MPH3HAKU) (PUIUICCKUX
SIBIICHUIM;

OIMCHIBATh M3yYEHHBIC CBOMCTBA T€I M (PU3NUECKHUE SIBICHUS, UCTIONIB3YS
¢usndeckue BETWYMHBI (CpeIHSIS W MTHOBEHHAs CKOPOCTh Tela TMpHU
HEPABHOMEPHOM JIBIDKCHHH, YCKOpPEHHE, MepeMelleHue, MyTh, YIioBas
CKOpOCTb, CHUJIa TpPEHUs, CWJIa YIOPYTOCTH, CHJIa TSKECTH, YCKOPEHHUE
CBOOOJHOTO TAaJCHHSA, BEC Tela, HUMIYJIbC Tela, HUMIYIbC CHIIBI,
MeXaHW4YecKass paboTa W MOIIHOCTh, MOTEHIIMAIbHAS DHEPrusl Tena,
HOJHATOrO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTEHLHUAIbHASI HEPTUs CXKATOU
OPYXUHBI, KHHETHYECKas HHEprus, IOJHAas MEXaHW4YecKas >SHEprusi,
NEPUO/ U YacTOTa KojeOaHui, IITMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTeh MPEIOMIICHUSI CPENbl), PU OMHCAHUU
MPAaBWIHHO TPAKTOBaTh (U3MUECKUN CMBICT KCIOIb3YEMbIX BEITUYHH,
00O3Ha4YEHUs W EIUHUIBI (U3NUECKUX BEITUYUH, HAXOIHUTHh (POPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (PHM3UYECKYIO BEIMYMHY C JAPYTUMHU BEIUYHHAMU,
CTPOHTH IrpapUKN U3yUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEINIWH;
XapakTepu3oBaTh CBOMCTBa Tel, (U3MUecKue SBICHHUS U IPOLIECCHI,
UCTIONB3YSl 3aKOH COXPAHEHHUS SHEPIHH, 3aKOH BCEMHPHOTO TATOTCHHS,



OPUHIMI CYNEPHO3ULIMA CHJI, MNPUHIUI OTHOCUTEIbHOCTH ['amuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHWs MMIIYJbCA, 3aKOHBI OTPAXKEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPaHEHMsI 3apsA0BOI0 U MAaCCOBOI'O UUCEI
OpU SACPHBIX PEAKIHSIX, MPU 3TOM J1aBaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3alMChIBaTh €r0 MATEMAaTUYECKOE BhIPAKEHUE;

OOBSICHATh (PU3NYECKUE MPOIECCHl UM CBOWCTBA TEl, B TOM 4YMCIE U B
KOHTEKCTE CHUTyaluil NPAKTUKOOPHEHTHPOBAHHOI'O XapaKTepa: BBIABIIATH
NPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKUX
11aroB C ONopod Ha 2—3 W3Y4YEHHBIX CBOMCTBA (DM3MUECKUX SIBICHUM,
($u3nYeCKuX 3aKOHOB WIHM 3aKOHOMEPHOCTEH;

pemath pacy€rHble 3amadd  (omuparomuecs Ha cuctemMy w3 2-3
yYpaBHEHU), UCTIONb3YSl 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLINE (PU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCJIOBHUS 3aJayMd 3alKChIBATh KpPATKOE
YCIIOBUE, BBISABIATh HEIOCTAIOLINE WIM M30BITOUHBIE JaHHBIE, BBIOUPATh
3aKOHBI U (hOPMYIIbI, HEOOXOAUMBIE JJISl PELICHUs], IPOBOAUTH Pacu€Thl U
OLIEHUBATh PEATUCTUYHOCTh TMOJYYEHHOrO0 3HAYCHHUS (PU3NUECKOU
BEJIMYMHBI;

pacno3HaBaTh MpOOJEMbI, KOTOPbIE MOYKHO PpEUIMTh MPU IOMOIIH
(¢u3nYecKuX METOJIOB, HCIIONb3ys OMHCAHUE HCCIIEOBAHMS, BBLACIATH
IPOBEPAEMOE MPENINOJOKEHNUE, OLEHUBATh MPAaBWIBHOCTh MOpPsJIKa
NPOBEICHUS  UCCIEOBaHUS, JIeJlaTh  BBIBOJIbI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKHX SIBICHUM WU
(du3nUecKux CBOMCTB Ten (M3ydeHue BTOporo 3akoHa HbroToHa, 3akoHa
COXpAaHEHHUs] PHEPruH, 3aBUCUMOCTb Iepuoja KOJIEOAaHUU MPY>KUHHOIO
MasiTHHKAa OT MAaccChl IPy3a M JKECTKOCTU NPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/Ibl MAJIbIX KOJIEOaHUM, IPSIMOJIMHENHOE pacIpOCTpaHEHUE CBETA,
pa3nokeHue Oeyoro CBeTa B CHEKTpP, M3YUEHHE CBOWCTB HM300paKeHHS B
IUIOCKOM 3€pKajie M CBOWCTB H300pakKeHHs TMpeaMeTa B coOuparomie
JAUH3E, HAOJIOJEHHE CIUIOIIHBIX W JIMHEMYaThIX CHEKTPOB H3IYUYCHHUS):
CaMOCTOSTENIPHO COOMpaTh YCTAaHOBKY U3 M30bITOYHOrOo Habopa
o0OpyAOBaHMs, ONUCHIBATh  XOJI ONbITAa W  €ro  pe3yJibTaThl,
(opMyIUpOBATH BBHIBOJIBI;

IPOBOJIUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX W3MEPEHUH, onpeaenss
CpedHee 3HAUYCHHE U3MepsAeMOil BenuyuHbl ((HOKYCHOE pacCTOSHHE
coOuparomieli JuH3bl), OOOCHOBBIBATH BBIOOp crHocoba HU3MepeHus
(M3MepuTeNnbHOro Mpudopa);

IPOBOJNUTh MCCIEIOBAaHUE 3aBUCUMOCTEH (U3MYECKUX BEIMYMH C
UCIOJIb30BAHUEM IMPSMBIX HM3MEPEHUH (3aBUCHMOCTH IIyTH OT BPEMEHH



IpU PaBHOYCKOPEHHOM [BHKEHHUHM O€3 HauyaJIbHOM CKOPOCTH, NEpHoaa
KoJIcOaHMI MaTeMaTHYeCKOro MasTHHKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yria OTpa)X€HUs CBETa OT yIjla MaJeHusi U yrja MpeloMJIeHUs OT yria
najeHus): IUIAHUPOBAaTh HCCIEAOBAHHUE, CaMOCTOATEIbHO COOMpAThH
YCTaHOBKY, (PHKCHpOBaTh pe3yJbTaThl IMONXYYCHHOW 3aBUCUMOCTH
bu3nueckux BEIMYMH B BUJIEC TaONUIl M T'paUKOB, JENaTh BBIBOABI IO
pe3yJbTaTaM HCCIIEeOBaHUS;

MPOBOJUTh KOCBEHHBIC W3MEPCHHsSI (U3MUECKUX BEIWYUH (CPEIHSS
CKOpPOCTh M YCKOPEHHE Tejla TpPH PAaBHOYCKOPCHHOM JIBH)KCHHH,
YCKOpEHHE CBOOOJIHOTO MaJIeHUs, KECTKOCTh MPY>KUHBI, KOIDPHUIIMEHT
TPEHUS] CKOJBKEHUS, MEXaHW4eckas padoTa U MOIIHOCTb, 4YacTOTa M
nepuoy, KoieOaHWi MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHHUKOB,
ONTHYECKass Cujia CcoOuparoned JIMH3bI, PaJAUOAKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHUs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY H
BBITIOJIHATD U3MEPEHUS, CIEIYs MPEAJIOKEHHON UHCTPYKIIMHU, BBIYUCIISATH
3HAYEHWE BEIMYMHBI M aHATM3UPOBATH MOIYICHHBIC PE3YIbTAThI C YIETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPEHUI;

coOIr0IaTh MpaBuila TEXHUKU 0€30MacHOCTH MpU paboTe ¢ 1abopaTopHbIM
000pyIOBaHUEM;

pa3nu4aTh OCHOBHBIC TPU3HAKA W3YYEHHBIX (HU3UYCCKUX MOJEIICH:
MaTepHaJIbHasl TO4YKa, aOCONIOTHO TBEPAOE TENO, TOYCYHBIH HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aroMa, HYKJIOHHas
MOJIeTTb AaTOMHOTO SI/IPa;

XapaKTepU30BaTh TNPHUHIMINBI  JCHCTBUS W3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HAa HMX ONMUCcaHus (B TOM 4YHCIE:
CIIUJIOMETpP, JaTYMKU TIOJIOKEHUS, PACCTOSHUS U YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMEpPUCKON, (oToammapar, ONTUYECKHE CBETOBO/IHI,
CIEKTPOCKOT, J03UMETp, Kamepa BuibcoHa), HCMONB3ys 3HAHUS O
CBOMCTBaxX (PU3MUECKUX SBJICHUHM UM  HeoOXoguMble (U3UUECKHUE
3aKOHOMEPHOCTH;

WCIIOJIB30BaTh CXEMbl U CXEMATUYHBIC PUCYHKU WU3YYEHHBIX TEXHHUYECKUX
YCTPOKUCTB, M3MEPHUTEIBHBIX NPUOOPOB M TEXHOJOTHYECKHX IPOIECCOB
OpU pElIeHUH Y4eOHO-TIPAKTUYECKUX 3a7ad, ONTUYECKHE CXEMbl s
MOCTPOEHUS N300PAKEHUN B IJIOCKOM 3€pKajie U COOUpAroIeH JTNH3E;
NPUBOMUTH  MpuUMeEphl  (HAXoauTh  WHMOpPMAIIMI0O O  TpUMEpax)
MPAKTUYECKOTO HCIIONB30BaHUS (U3MUCCKHX 3HAHUH B TIOBCCIHCBHOM
KU3HM IS oOecrieueHus: 0€30MacHOCTH TPU OOpaIlleHUH ¢ NMpUOopamMu 1
TEXHUYECKUMU YCTPOWUCTBAMH, COXPAHECHHS 370POBbS M COOJIIOJACHUS
HOPM 3KOJOTMYECKOT0 OBEAEHUS B OKPY’KaIOILIEH Cpese;



OCYIIECTBJISITh TMOUCK HMHPOpMaUUU (PU3UYECKOrO0 COJAEpKaHHUS B
HNuTepHere, caMOCTOATENBHO (HOPMYIUPYS MOUCKOBBIN 3aMpOC, HAXOIUTh
IyTU ONpEAeNeHUs] JOCTOBEPHOCTH IMOJIyYEHHON MH(OpMali Ha OCHOBE
MMEIOIINXCS 3HAHUM U JONOJHUTEIbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPHU BBITOJHEHUH YYEOHBIX 3aJaHU HAyYHO-TOMYJISPHYIO
JAUTEpaTypy (PU3MUECKOro  COAEpKAaHMS, CIPaBOYHBbIE MaTEpHUAIbI,
pecypcsl cetu MHTepHeT, Biianers npuéMaMyi KOHCIIEKTUPOBAHUSA TEKCTA,
npeobpazoBaHusi ”HGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
cO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHbIE COOOIIEHUS HA OCHOBE
MHPOpPMAIIMU U3 HECKOJIbKUX HCTOYHUKOB (DHU3MUECKOIO COAEPIKAHUA,
nyOIMYHO TPECTABIATh PE3YJIbTAaThl IPOEKTHON WM UCCIIEI0BATENbCKON
NEATENIbHOCTH, TIPU  OTOM TPAaMOTHO  HCHOJB30BaTh  W3Y4YEHHBIN
NOHATUUHBIM anmapar M3ydyaeMoro pasjena (U3MKA U CONPOBOXKAATh
BBICTYIUICHHE IIpEe3EHTalMe ¢ Yy4eToM OCOOEHHOCTEH ayIuTOpUHU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
No 1/ HaumeHoBaHMe pa3iesioB U TeM Kosmyecrso yacos JaekTpoHHble (LndpoBbIE)
°n/n
NporpaMmel Bcero o0pa3oBaTesibHbIE pecypchl
Pa3nea 1. ®usnka u e€ pojib B NO3HAHNH OKPYKAIOLIEro MUPa
1.1 Pusuka - HayKa 0 IPUPOAE 2 https://lesson.edu.ru/03/07
1.2 By L — 2 https://lesson.edu.ru/03/07
1.3 EcTtecTBeHHOHAy4YHBIN METO]T TO3HAHUS 2 hitps://lesson.edu.1/03/07
HWroro no pazneny 6
Pa3znen 2. IlepBoHayasibHbIe CBeJIeHUS O CTPOCHUM BellleCcTBa
21 CTpoeHHe BelecTsa 1 https://lesson.edu.ru/03/07
29 JIBr>KeHME U B3aUMOICCTBHE YaCTHULL ) https://lesson.edu.ru/03/07
' BEIIECTBA
2.3 ArperaTHbpie COCTOSTHHS BEIIECTBA 2 https://lesson.edu.ru/03/07
Hroro no pazgeny )
Pa3nen 3. J/IBu:xeHne 1 B3auMo/ieiicTBHE TeJl
3.1 MexaHn4ueckoe IBUKEHHUE 3 https://lesson.edu.ru/03/07
3.2 Wuepuus, Macca, IIIOTHOCTb 4 https://lesson.edu.ru/03/07
3.3 Cuna. Bunsr cun 14 https://lesson.edu.ru/03/07
Hroro no paszueny 21
Paznea 4. laBnenne TBEpABIX TeJl, :KUAKOCTEH U ra30B
4.1 [asnenue. [lepenaya qaBieHus: TBEpAbIMU 3 https://lesson.edu.ru/03/07



https://lesson.edu.ru/03/07
https://lesson.edu.ru/03/07
https://lesson.edu.ru/03/07
https://lesson.edu.ru/03/07
https://lesson.edu.ru/03/07
https://lesson.edu.ru/03/07
https://lesson.edu.ru/03/07
https://lesson.edu.ru/03/07
https://lesson.edu.ru/03/07
https://lesson.edu.ru/03/07

TCJIaMU, XXUAKOCTAMHU U ra3aMHu

https://lesson.edu.ru/03/07

4.2 JaBnenue KuaKOCTH 5
43 ATMOChEpHOE TaBIeHHE 6 https://lesson.edu.ru/03/07
44 JlelicTBHE KUIKOCTH U T'a3a Ha 7 https://lesson.edu.ru/03/07
' HOTPYKEHHOE B HUX TEJIO
Wroro no pazneny 21
Pa3znen 5. Padora u MOIHOCTh. JHEPrust
5.1 PaGoTa 1 MOIHOCTb 3 https://lesson.edu.ru/03/07
5.2 TTpocThie MeXaHH3MBbI 5 https://lesson.edu.ru/03/07
5.3 MexaHuuecKas SHEprus 4 https://lesson.edu.ru/03/07
Hroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOPAMME 68



https://lesson.edu.ru/03/07
https://lesson.edu.ru/03/07
https://lesson.edu.ru/03/07
https://lesson.edu.ru/03/07
https://lesson.edu.ru/03/07
https://lesson.edu.ru/03/07

8 KUIIACC

Ne i/

HanmeHnoBanue pa3ieinoB U TeM
NPOrpamMMsbl

KoanuyecTBo 4acos

Bcero

DJIeKTpOHHBIe (LM (pPpOBHIE)
o0pa3oBaTe/bHbIEe pecypchl

Pazgea 1. TenjioBblie iBJICHUSA

1.1 CtpoeHue u CBOMCTBA BEIIECTBA 7 https://lesson.edu.ru/03/08
1.2 TerutoBeie MpoLECCHI 21 https://lesson.edu.ru/03/08
HWroro no pazneny 28
Paznea 2. DuekTpryeckue 1 MArHUTHbIE SIBJICHUS
DneKkTpruuecKue 3apsaabl. 3apsKEHHbIE
2.1 P p vﬂ p 7 https://lesson.edu.ru/03/08
TeJla U UX B3aUMOJEHCTBUE
2.2 ITocTOSAHHBIN DJIEKTPUYECKUI TOK 20 https://lesson.edu.ru/03/08
2.3 MarsuTHbI€ SBICHUS 6 https://lesson.edu.ru/03/08
24 DJIEKTPOMAarHuTHasl NHIYKIUS 4 https://lesson.edu.ru/03/08
Hroro mo pazneny 37
PezepBHOe Bpemsi 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



https://lesson.edu.ru/03/08
https://lesson.edu.ru/03/08
https://lesson.edu.ru/03/08
https://lesson.edu.ru/03/08
https://lesson.edu.ru/03/08
https://lesson.edu.ru/03/08

9 KIIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3/iesioB U TeM (uudposbie)
Ne n/m Konrpoabusie | IlpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Pa3jnen 1. Mexanuveckne siBJeHUSA
11 MexaHn4ecKoe JABMKEHUE U CIIOCOOBI €0 10 1 https://lesson.edu.ru/03/089
' ONMCaHUs
1.2 BsanMozeiicTBre Tel 20 1 3 https://lesson.edu.ru/03/089
1.3 3aKOHBI COXpAHEHHS! 10 3 https://lesson.edu.ru/03/089
Hroro no pazgeny 40
Paznen 2. Mexanunveckue Kojae0aHUsl M BOJHBI
2.1 Mexanndeckue KoineOaHus 7 3 https:/lesson.edu.u/03/083
2.2 MexaHnueckre BOJIHBL. 3BYK 8 1 3 https:/flesson.edu.1/03/089
Hroro no pazueny 15
Pa3jen 3. DileKTpOMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI
DNIEKTPOMArHuTHOE MOJIE U
3.1 P 6 2 https://lesson.edu.ru/03/089
ANEKTPOMArHUTHBIE BOJHBI
Htoro no pazneny 6
Pa3nen 4. CBeToBbIE AABJICEHUSA
4.1 3aKOHbI paclpoCTpaHEHMsI CBETA 6 2 https:/lesson.edu. ru/03/089
4.2 JIuH3BI ¥ ONITUYECKHUE TPUOOPHI 6 3 https://lesson.edu.ru/03/083



https://lesson.edu.ru/03/089
https://lesson.edu.ru/03/089
https://lesson.edu.ru/03/089
https://lesson.edu.ru/03/089
https://lesson.edu.ru/03/089
https://lesson.edu.ru/03/089
https://lesson.edu.ru/03/089
https://lesson.edu.ru/03/089

4.3 PasnoxxeHue 6emnoro cBeta B CIIEKTP 3 https://lesson.edu.ru/03/089
Hroro no pazgeny 15
Pa3nea 5. KBantoBble siB1eHus
5.1 Hcnyckanue u MoronieHne CBeTa aToMOM 4 1 https://lesson.edu.n./03/089
5.2 CTpoeHHe aTOMHOTO Spa 6 1 https://lesson.edu.ru/03/089
53 SepHBIe peaKIum 7 1 https://lesson.edu.ru/03/089
Hroro no pazueny 17
Pa3nea 6. [loBropnTebHO-00001a10 Ui MOYJIb
6.1 TosToperye n 0bodwerHe conepxarnia 9 2 https://lesson.edu.ru/03/089
Kypca ¢usuku 3a 7-9 knace
Htoro no paznery 9
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://lesson.edu.ru/03/089
https://lesson.edu.ru/03/089
https://lesson.edu.ru/03/089
https://lesson.edu.ru/03/089
https://lesson.edu.ru/03/089




HNOYPOYHOE IIVTAHUPOBAHHUE
7 KIIACC

Ne i/

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTpoabHble
padoThI

IIpakTH4eckune
padoThI

®dusnka — Hayka o npupoze. SABneHus
IIPUPOLBI

dusnyeckue ABICHUA

dusnyeckne BEIMINHBI U UX HN3MCPCHUC

VYpok-uccnenosanue "N3mepenue
TEMIIEPATyphI MPU TOMOIIN KUJAKOCTHOTO
TEPMOMETpA U JaTYHKA TeMIepaTyphl"

Mertonsl HaydHOTO ITo3HaHMs. OnucaHue
($u3NYECKUX SIBICHUN C TTOMOIIBIO
Mozenen

VYpoxk-uccnenoBanue "[IpoBepka rumnoTess:

JATBHOCTH MOJIETA MaprKa, MyIEHHOTO
TOPU30HTAIIBHO, TEM OO0JIbIIE, YeM OOJIbIIIE
BBICOTA ITycKa"

Crtpoenue BemiectBa. OMBITHI,
JTIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHE
BEIIECTBA

JIBM>KeHME YacTHUIl BEUIECTBA

Ypok-uccnenoanue «OnbITh O
HAOJII0/IEHUIO TETUIOBOTO PaCIIUPEHUS
razoB»

10

ArperaTHble COCTOSIHHSI BEILIECTBA




OCOOCHHOCTH arperaTHbIX COCTOSTHUI
BobI. O000IIIEHNE 10 pa3aeTy

1 «[lepBoHaUaTBHBIC CBEJCHUS O CTPOCHHUH
BEIIIECTBA»

12 Mexanunyeckoe BuxkeHue. PaBHomepHoe u
HEPaBHOMEPHOE JABM)KEHUE

13 CkopocTtb. EnMHHUIIBI cCKOpOCTH

14 Pacuet mytu 1 BpeMeHU IBUKEHUSA

15 Wnepuus. Macca — mMepa HHEPTHOCTHU Tell

16 ITnotHOCTE BemecTBa. PacueT MacChl 1
0o0beMa Tela Mo ero IIOTHOCTH

17 Jlaboparopnas pabota «Onpenenenue
IUIOTHOCTHU TBEPIOTO TEay

18 Pemenue 3agau no reme "[1oTHOCTH
BemecTna”
Cuna xak XxapaKTepUCTHKa

19 B3auMoiecTBus Tea. Cuia ynpyrocTH.
3akoH ['yka
JlaboparopHas pabota «3yuenue

20 3aBHCHMOCTH pacTsukeHUs (aedopMariim)
MPYKUHBI OT IPUIIOKEHHOU CHIIBD»

21 SABnenue Tarorenus. Cuia TSHKECTH
CBs13b M@Ky CUJION TSKECTH U Maccou

22 tena. Bec Tena. Pemenwue 3amag mo teme
"Cuna tsxectn"

23 Cuna TsDKeCTH Ha JIpYruX IUIaHeTax.
Ou3nYeCKUe XapaKTePUCTUKH TIAHET

24 N3mepenune cuit. JlunamomeTp




25

Bec Tena. HeBecomocTh

26

CrnoxeHue AByX CHUJI, HalPaBJIEHHBIX 110
oAHOM npsMoi. PaBHOAEHCTBYIOIIAs CHIT

27

Pemenue 3agau mo reme
"PaBHonelicTByrOmas cui”

28

Cuna tpenus u e€ Bunbl. TpeHue B
NPUPOJE U TEXHUKE

29

JlaGopaTopHnas pabora «3yuenue
3aBUCHMOCTH CHIIBI TPEHHS CKOJIBKEHHUS OT
CHJIBI IaBJICHUS U XapakTepa
COINPUKACAIOIINXCS MOBEPXHOCTEI»

30

Pewienue 3aga4u Ha onpeneneHue
PaBHOJICHCTBYIOIICH CUIIBI

31

Pemenue 3agau no remam: «Bec tenay,
«I'padrueckoe n300pakeHUE CUIDY,
«Cunby, «PaBHOACHCTBYIOIIAS CUIT»

32

KonTponbHas pabota no Temam:
«MexaHn4deckoe JBIKeHHne», «Macca,
IJIOTHOCTBY, «Bec tenay, «['paduaeckoe
n300paxeHue cuin, «CHUITb

33

Jasnenune. CriocoObl yMEHbLICHUS U
YBEJIMYEHUS J1aBICHUs

34

[lepenava naBneHus TBEPIBIMU TEIAMH,
JKHIKOCTSIMH U razamMu. 3akoH llackamns

35

HaBHGHI/Ie B XXUJAKOCTH U Ia3€, BEI3BAHHOC
HeﬁCTBHeM CHJIBI TSAXKCCTHU

36

JaBnenue raza. 3aBUCUMOCTD JIaBICHHS
raza ot 00béma, TemMIeparypsl




Pemenwne 3anau mo tTeme «JlaBieHue B

37
JKUJIKOCTH M ra3e. 3akoH Ilackansa»

38 Coobmaronyecs: cocysl

39 I'unpaBnuueckuii mpecc

40 ManomeTtpsl. [ToprHeBoOH KUIKOCTHBIN
Hacoc

41 ATmocdepa 3emMiu U IPUIHHBL €€
CYILLECTBOBAHMS

42 Bec Bo3ayxa. ATMocdepHoe aBlieHHE

43 N3mepeHne aTMochepHOro AaBJICHUS.
Oneit Toppuuennu

44 3aBUCUMOCTH aTMOC(EPHOTO 1aBICHUS OT
BBICOTHI HaJ[ YPOBHEM MOPS

45 bapomerp-anepoua. AtmochepHoe
JIaBJIEHUE Ha PAa3JIMYHBIX BBICOTAX

46 Pemenwne 3amay mo teme " AtmocepHoe
napieHue"
JlelicTBrE JKUJIKOCTH U Ta3a HA

47 NOTPYKEHHOE B HUX TeJlo. ApXHMe10Ba
cuia
Jlaboparopnas pabota «Onpenenenue

48 BBITAJIKUBAIOIIEH CHJIbI, ICHCTBYIONIECH Ha
TEJO0, MOTPYKEHHOE B KUAKOCTb)
JlaGopaTopHas paboTa 1o Teme

49 «MccnenoBanne 3aBUCUMOCTH BeEca TENA B

BOJI€ OT 00bEMA MOTPYKEHHOMN B )KHJIKOCTh
YacTH TeJa»

50

II;maBanue ten




JlabopaTtopHnas padota "KoHcTpynpoBaHue

51 apeoMeTpa Ui KOHCTPYHUPOBAHUE JIOAKU U 1
onpejeneHue e€ rpy30nobLEMHOCTH"
Pemenue 3agau o temam: «IlnaBanue

52 cynoB. Bo3nyxoriaBanue», «JlaBienue
TBEPABIX TEJ, KUAKOCTEH U Ta30B»

53 Kontponbnas padora no Teme «J/laBneHue
TBEPABIX TN, KUJIKOCTEH U Ta30B»

54 Mexanuyeckas paboTta

55 MormmHocTh. EQMHUIIEI MOIITHOCTH

56 Ypok-uccnenosanue "Pacuét MomHoCTH, 1
pa3BUBaeMOM IpU OABEME 110 JecTHULE"

57 IIpocteie Mmexanu3Mmsbl. Peiuar. PaBHoBecue
CHJI Ha pblyare
Perdaru B TexHuKe, OBITY U TIPUPOJIE.

58 JlaGopatopHnas pabora «MccnenoBanue 0.5
YCIIOBUI pAaBHOBECHS PhIYara

59 Penrtenue 3agad mo teMe «Y CIOBUS
paBHOBECHS phIyara
KoadduimeHT monesnoro neicTBus

60 mexanusMma. JlabopaTtopHas pabota 0.5
«3mepenue KII/] HaKIOHHOM MIIOCKOCTH

61 Pemenue 3amay mo reme "Pabora,
MortHocTh, KIT/"

62 Mexannyeckas aHeprust. Kunernueckas u
MOTEHLUATbHAS SHEPTUs

63 3aKOH COXpaHEHUsI MEXaHMUECKOW YHEPTUN

64 YPOK-IKCIIEPUMEHT IO TeMe 1




"DKCEPUMEHTAIBHOE ONPEICIICHUE
W3MEHECHHUS KHNHETUYECKOH 1
MOTEHI[UATBLHOM SHEPTUH MPU CKaThIBAHUU
TeJa 10 HAKJIOHHOM II0CKOCTH"

Kontponbnas pabora no teme «Pabora u

65 1
MOIIIHOCTb. DHEPTHUS»
66 Pesepsublil ypok. Pabota ¢ Tekctamu 1no 1
TeMe "MexaHnueckoe JIBIKeHHe"
PesepBHbIit ypok. PaboTa ¢ TekcTamu 1o
67 teme "JlaBieHue TBEPIBIX TEN, )KUIKOCTEH 1
1 ra3oB"
68 PesepBublit ypok. PaboTta ¢ Tekctamu 1o 1
teme "Pabora. MomHocTs. DHeprus”
OBLIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 68 12




8 KUIIACC

KoanuyecTBo 4acos

Ne ni/m Tema ypoka B KonTtpoabHbie IIpakTnyeckue
cero padoThbI padoThbI
OCHOBHBIE MOJI0)KEHUS] MOJIEKYIIIPHO-
1 KMHETUYECKON TEOPUU U UX ONBITHBIE 1
MIOITBEPKICHUS
2 Macca u pazMep aTOMOB U MOJIEKYIT 1
3 Mogenu TBEpAOTO, KUAKOTO U 1
ra3o00pa3HOro COCTOSIHUI BeIlleCcTBa
OOBsicHeHHE CBOMCTB TBEPIOTO, KHUIKOTO
4 ¥ ra3000pa3HOT0 COCTOSIHUI BellecTBa Ha 1
OCHOBE IOJIOKEHUH MOJIEKYISIPHO-
KUHETHUYECKOW TEOpUn
) Kpucranmuaeckne n amopHbIe TeTa 1
6 CMaunBaHuE U KaWUISIPHOCTb. 1
IToBepXHOCTHOE HATSKEHUE
7 TemnnoBoe pacIupeHne U CKaTHe 1
3 Temneparypa. CBsi3b TEMIIEPATYpPhI CO 1
CKOPOCTBIO TETJIOBOTO IBUYKEHUS YaCTHUI]
9 BuyTtpennsis sneprusi. Criocoosl 1
W3MEHEHMsI BHYTPEHHEH SHEpruu
10 Bunae! Terionepenaun 1
VYpoxk-konpepenuus "[Ipakrnueckoe
11 HCIIOJIb30BaHUE TEIIOBBIX CBOMCTB 1 1

BEIIIECTB U MAaTEpPHAJIOB B LIEJIAX
sHeprocOepexeHus"




12

KonnuectBo TeruioTel. Y aenbHasg
TEIUIOEMKOCTD

13

VYpaBHeHUE TEIJIOBOro OaiaHca.
TemnooOMeH U TEMJIO0BOE paBHOBECHE

14

JlabopartopHnast pabota "HcciaenoBanue
SIBJICHUS TETUIOOOMEHA TP CMETIIUBAHUH
XOJIOJHOU U Topsiued BOAbI"

15

Pacuer konuuecTBa TCIIJIOTHI,
HCO6XOI[I/IMOFO JJIsL HArpe€BaHUs TEJIa U
BBIACIACMOI'0 UM IIPpH OXJIAXKICHUN

16

JIaGoparopnas padora "Onpeaeienne
paTopHasd p P
yAEJIbHOU TEIJI0OEMKOCTH BenecTra"

17

18

DOHeprus ToIInBa. Y ieiabHas TemoTa
CrOpaHus

[InaBnenue u oTBEpACBaHNE
KPUCTAJUIMYECKUX TeN. Y IeIbHas TEIIOTa
IUTaBJICHUS

19

Jlaboparopnas padota "Omnpenenenue
YACIBHOU TEIJIOTHI TUIABJICHHS Jiba"

20

[Tapoobpa3zoBaHue U KOHACHCAIHS.
Hcnapenue

21

Kunenune. Y nenpHas Temiora
nmapoo0Opa3oBaHUs U KOHJICHCAIIUH.
3aBUCUMOCTD TEMIIEPATYPhI KUTICHUS OT
aTMOC(EpHOTO AaBICHUS

22

Brnaxxnocts Bo3ayxa. JlabopaTopHas
pabota "OnpeneneHne OTHOCUTEIBHON
BJIAJKHOCTH BO31yXxa"




Pemenue 3agayu Ha onpeeneHue

23 BJIQ)KHOCTH BO3/1yXa
[TpuHIMITEI paOOTHI TEIIOBBIX JBUTATEICH.

24 [TapoBast TypOuHa. /IBurarens
BHYTPEHHET0 CrOpaHUs

25 KIII renmoBoro nurarens. TernmoBbie
JIBUTATEJH U 3allUTa OKPYKaOIIEH CpeJibl

26 3aKOH COXpaHEHUs U MPEBPAIICHUS
SHEPTHH B TEIUIOBBIX MpoOIeccax
[ToaroToBKa K KOHTPOJIBHOM paboTe MO

27 teme "TeruoBbie siBnenus. 3menenue
arperaTHbIX COCTOSIHMI BemiecTa"
KontponbHas padota o teme "TerioBbie

28 sBiIeHUS. MI3MeHeHHe arperaTHpix
COCTOSIHMI BemecTa"

29 Dnektpuzanus Ten. [[Ba pona
ANEKTPUUYECKUX 3apsI0B

30 Ypok-uccienopanue "IaeKTpU3aus Te
MHAYKIHEN U IIpU CONPUKOCHOBEHUN"

31 B3aumopeicTBue 3apspKeHHBIX Tell. 3aKOH
Kynona
DnekTpuyeckoe nojie. HanpsokeHHOCTD

32 anekTpudeckoro noss. [puHumn
CYTEPIIO3UIINH dJIEKTPUUECKUX TTOJICH

33 Hocurenu snexkTpuyeckux 3apsijioB.
DnemeHTapHbI 3apsia. CTpoeHrue atoMa

34 [IpoBOOHUKY U JUAIEKTPUKU. 3aKOH

COXPAaHCHUS JICKTPHUICCKOI'O 3apdaaa




Pemienue 3aga4 Ha IPUMEHEHUE CBOWCTB

3 AIIEKTPHUYECKUX 3aPSIOB
DNEeKTPUUECKUN TOK, YCIIOBUS €TI0

36 cyliecTBoBaHus. MICTOUHUKHI
ANEKTPUYECKOTO TOKa

37 JlericTBHSI SIIEKTPUUECKOTO TOKA
VYpok-uccinenosanue "JleiictBue

38 AJEKTPUUECKOTO MOJIsSl Ha MPOBOJIHUKYU U 1
JUAIIEKTPUKH"

39 DIIEKTPUYECKUI TOK B METaslIax,
KHUKOCTSAX M ra3ax

40 DJeKTpuyuecKas 1ernb U €€ COCTaBHbIC
4acTH

41 Cuna Toka. JlabopatopHas pabora 0.5
"N3mepeHue 1 pery1upoBaHue CUibl TOKa" '
DJeKTpuuecKoe HanpshkeHue. Bonbtmertp.

42 Jlaboparopnas pabota "U3mepenue u 0.5
peryJupoBaHue HanpsHKeHUs"

43 CornpoTuBIIeHHE IPOBOTHUKA. Y ACITBHOE
COIIPOTHBIICHUE BELIECTBA
JlaGopaTopHnas pabora "3aBUCUMOCTb

44 ANEKTPUYECKOTO COMPOTUBIICHHUS 1
IIPOBOIHMKA OT €T0 JJIUHBI, MIOIIAIU
MOTIEPEYHOr0 CeYeHus U MaTepuana”

45 3aBUCUMOCTD CHJIBI TOKA OT HAMIPSIKCHUS.
3akon Oma Jy1s ydyacTKa Lenu

46 Jlabopartopnast pabota "HccnenoBanue 1

3aBUCUMOCTH CUJIBI TOKA, UAYLICTO YCPE3




PE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPa U
HanpsHKeHus Ha pe3ucrope”

47

IlocaenoBaTenbHOE B napajieJIbHOC
COCAUHCHUS ITPOBOAHUKOB

48

JlaGopatopHnas padora "IIpoBepka npaBuia
CJI0KEHUs HANIPSKEHUN NTPU
IIOCJIEI0BATEIIEHOM COCIMHEHHH JIBYX
pe3ucTopos"

49

JlaGopaTopHnas pabora "IIpoBepka npaBuia
JUISL CWJIBI TOKA IIPH MapajuIeIbHOM
COEJIMHEHUU PE3UCTOPOB"

50

51

Pemienue 3ala4 Ha MPUMCHCHHUC 3aKOHA
Owma AJIA pa3;IdYHOr0 COCAUHCHUA
IMPOBOAHUKOB

PaboTa 1 MOIITHOCTH AMEKTPHUUECKOTO TOKA.
3akon J[xoyns-Jlenna

52

JlabopaTopnas pabora "OnpexneneHue
pabOTHI M MOLTHOCTH JIEKTPUIECKOTO
TOKa"

53

DnexTpuuecKue e U MoTpeOnuTenn
AJIEKTPHUYECKO YHEepruu B ObiTy. KopoTkoe
3aMbIKaHHe

54

[ToaroToBKa K KOHTPOJIBHOM paboTe MO
TeMe "DIIEKTPUUECKHE 3apsiIbl.
3apsKEHHBIE TEJa U UX B3aUMOJCHCTBUS.
ITocTosiHHBIN AIIEKTpUYECKUI TOK"

55

KonTponbsHas paboTa mo Teme
"DnexkTpuueckue 3apsaabl. 3apsyKeHHbIE




Tella ¥ ux B3auMoaeicTBua. IlocTosIHHBIN
AJIEKTPUYECKUMA TOK"

56

IlocTossHHBIE MAar"HuThbl, UX
B3aHMO,HeﬁCTBHe

57

VYpok-uccinenosanue "M3yyenue noneu
IIOCTOSIHHBIX MarduToB"

58

MaruaurtHoe 1ojie. MarHuTHOE 1ojie 3eMIIn
U €70 3HAaYEHHUE I KU3HU Ha 3eMiie

59

OnbIT Dpcrena. MarHuTHoe nose
AIEKTPUIECKOTO TOKa MarHuTHOE 1moJie
KaTYIIKUA C TOKOM

60

[IpuMeHeHre IeKTPOMArHUTOB B TEXHHKE.
JlabopaTtopHnast pabota "H3ydueHue
JIEHCTBUS MAarHUTHOTO T10JISI HA TIPOBOTHUK
C TOKOM"

0.5

61

DNEeKTPOABUTATENb TOCTOSHHOTO TOKA.
Hcnons3oBaHue 31eKTpoABUTaTENCH B
TEXHUUYECKHUX YCTPOMUCTBAX U Ha
Tpancmopre. JlabopaTopnasi pabota
"KoHCcTpyupoBaH#e U H3y4eHHE paObOTHI
3ieKTpoaBUraress"”

62

OnbiTel @apazes. 3akoH
AJIEKTPOMArHUTHON MHAYKLIMH. [IpaBuio
Jlenna

63

OnektporeHeparop. CrocoObl MoTydeHuUs
ANEKTPUUYECKOI SHEPTUU. DINEKTPOCTAHIINN
Ha BO30OHOBJIIEMBIX HCTOYHUKAX YHEPTUU

64

[TonroroBka Kk KOHTPOJIBHOU paboTe MO




Teme "DIEKTPUUECKUE U MAarHUTHbIC
SIBJICHUS "

65 Konrponsnas pabora o teme 1
"DnexTpuuecKue U MarHUTHBIE sIBJICHUS"

66 PesepHblii ypok. Pabota ¢ Tekctamu 1o 1
teMe "TeruioBble siBineHUs"

67 PesepHblii ypok. PaGora ¢ Tekctamu mmo 1
teMe "[1oCTOSHHBIN 31eKTpUYECKUI TOK"

68 PeseprubIii ypok. Pabora ¢ TekcTamu mo 1
TeMme "MarsuuTHsle sBJICHUS"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 145




9 KIIACC

KoanuyecTBo 4acos

Ne Tema ypoka KontpoabHbie IIpakTH4eckune
n/n Bcero
padoThbI padoThbI
1 Mexanundeckoe JBr>keHue. MarepuaiibHast 1
TOYKA
5 Cuctema orcuera. OTHOCUTEIIBHOCTD 1
MEXaHHYECKOTO IBIKEHUS
3 PaBHOMEpHOE MPSAMONIMHENWHOE IBUKEHUE 1
4 HepaBHOMepHOE NPAMOIMHENHOE ABUKECHUE. 1
CpenHsisi 1 MTHOBEHHAsI CKOPOCTh
5 IIpsimosMHEHOE PaBHOYCKOPEHHOE 1
JIBIKEHUE. Y CKOPEHUE
CKOpOCTh NIPSIMOJIMHEMHOTO
6 paBHOYCKOpeHHOTO JBMXeHus. [ papuk 1
CKOPOCTH
JlabopaTopHnas padota "OnpeneneHue
7 YCKOPEHHUS Tejla MPU PaBHOYCKOPEHHOM 1 1
IBIKEHUH 110 HAKJIOHHOM IIOCKOCTH"
8 CBobOonHoe manenue ten. OnbItTel [anwnes 1
PaBHOMEpHOE BIKEHUE TIO OKPYKHOCTH.
9 [lepuon n yactora obpamenus. Jlnnerinas u 1
YIJI0Basi CKOPOCTH
10 LlenTpocTpeMuTENBbHOE YCKOPEHHE
11 ITepBbriii 3akoH HetoTOHA. BekTOp CHiib
12 Bropoii 3akoH HeroToHa. 1

PaBHOelicTBYIOIIAsA crita




13

Tpetuii 3akoH Hetotona. Cynepno3uinus cui

Pemenne 3aJla4 Ha IPUMCHCHUC 3aKOHOB

14 Hsrotona

15 Cuna ynpyroctu. 3akoH ['yka

16 Pemenue 3amaud mo reme «Cuiia ynpyrocTu

17 Jlaboparopuas pabota «Onpenencnue
KECTKOCTU TIPYKUHBD)

18 Cuiia TpeHust

19 Pemenue 3amad no reme «Cuia TpeHUsD

20 JlaboparopHnas padota "Onpenenenue
K03(ppHLIMEeHTA TPEHUS CKOIBKEHUS"

21 Penrenne 3agau mo treMme "3akonsl HeroToHa.
Cuna ynpyroctu. Cuiia Tpenust"”

29 Cuia TSKeCTH U 3aKOH BCEMUPHOTO
TATOTEHHA. Y CKOPEHHE CBOOOTHOTO T ICHUS
Ypok-koHpepenmus "J[BmkeHne Ten BOKPYT

23 rpaBUTallMOHHOTO 1eHTpa (ConHeuHas
cucrema). ['amakTuxun"

24 Pemenue 3amau no teme "Cuia TsSDKECTU U
3aKOH BCEMHPHOI'O TATOTEHUS"

25 [lepBasi kocMHUYeCcKasi CKOPOCTb.
HesecomocTs u neperpysku
PaBHOBECHE MaTepuaIbHOU TOUKHU.

26 AbcomotHo TBEpIOE Teno. PaBHOBecHe
TBEP/OrO TeJa C 3aKPEIUIEHHOI 0ChIO
BpallleHus

27 MowmeHnT cunbl. LlenTp TskecTn




Penrtenue 3agaud mo teMe "MOMEHT CHIIEL.

28 "
LleHTp TsKECTH
[TonroroBka Kk KOHTPOJILHOU PaboTE MO TEME

29 "MexaHu4eckoe ABUKEHUE.
Bsaumonerictue Tea"
KonTponbHas pabota no teme

30 "MexaHU4eCKOE JIBUKCHHE.
B3aumopeiicteue ten"

MITyJbC Tena. UMmynbse cuiibl. 3aKoH
" " 3
XpaHeHusl uMnysibca. Y u

31 coXpaHe ca. ¥ oe
HEYyNpyroe B3auMoJICICTBUE

39 Pemenue 3agau no teme "3akoH coXpaHeHUs
ummyisca'

33 Ypok-koHbpepeHius "PeakTuBHOE TBHKESHHE
B IIPUPOJIE U TEXHUKE"

34 Mexanuueckasi paboTa 1 MOITHOCTh

35 PaGota cuibl TsKECTH, CHITBI YIIPYTOCTH U
CHUJIBI TPEHUS
JlabopaTtopHnas pabora «OnpeneneHue

36 paboThI CUJIBI TPEHUS TIPH PABHOMEPHOM
JIBUKCHHUH TeJa 10 TOPU30HTATBHON
MOBEPXHOCTH»

37 CBs13b 2Hepruu u padoTsel. [loTeHmanpHas
SHEpPTrus

38 Kunernueckas sneprus. Teopema o
KHUHETUYECKOW YHEPTUU

39 3aKOH COXpaHCHHS SHEPTUU B MEXaHUKE

40 JlaboparopHas pabota «/3ydeHue 3akoHa




COXpPAaHCHHA SHEPIUU»

KosebareapHOE IBMKEHNUE U €T0

41 XapaKTePUCTUKU

4 3aryxaromiue Koynebanus. BeiHyXIeHHBIC
konebanus. Pezonanc

43 MaremMaTnuecKuil U Npy>KUHHBIA MASITHUKH
VYpok-uccnenopanue «3aBUCUMOCTb IEPUOIA

44 KOJIEOAHUH OT JKECTKOCTH NMPYKHUHBI U MacChl
rpy3a»

45 [IpeBparmenue SHEPTUN TPH MEXAaHUUECKHUX
KOJICOAHUAX
Jlaboparopnas pabota «Onpenenenue

46 YaCTOTHI U TIEPHOJIa KOJICOaAHUH TIPYKHHHOTO
MasiTHUKa»
JlaboparopHnas padota «IIpoBepka

47 HE3aBHCUMOCTH IepUOJIa KoJIeOaHMit rpy3a,
MOJIBEILIEHHOTO K HUTH, OT MacChl Tpy3a»
Mexanunueckue BoiaHbl. CBOMCTBa

48 MeXaHH4eCKHUX BOJH. [IpogonbHbIe 1
MIOTIEPEYHBIC BOJTHBI

49 Ypok-koHbepeHus "MexaHn4ecKrue BOTHBI
B TBEpAOM Teie. CelicMUYecKre BOITHBI"

50 3ByK. PacripocTpanenne u oTpakeHHe 3ByKa

51 Ypok-uccienosanue "Habmonenne
3aBUCHUMOCTH BBICOTHI 3ByKa OT YacTOTHI"

59 ['poMKOCTb 3BYKa U BbICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53 Ypoxk-koHpepenuus "YnbpTpa3Byk u




nH(}pa3ByK B IPUPOJE U TEXHUKE"

54

[MoaroToBka K KOHTPOIBHON pabOTE MO TEMe
"3akoHbI coxpaHeHusl. MexaHnueckue
Kosie0aHus U BOJTHBI"

55

KonTponbHas pabota no Teme "3aKOHBI
coxpaHeHus. MexaHndeckue KojiebaHus u
BOJIHBI"

56

SJICKTPOMaFHI/ITHOC IIOJIC.
SHCKTpOMal"HI/ITHBIe BOJIHBI

57

CBo¥CTBa 2JIEKTPOMArHUTHBIX BOJH

58

59

Ypoxk-konpepenuus "kana
3JIEKTPOMArHUTHBIX BOJH. Vcnionbp3oBaHue
3JIEKTPOMArHUTHBIX BOJIH /ISl COTOBOM
cBs3n”

VYpok-uccnenosanue "M3yuenne cBOUCTB
AJIEKTPOMATrHUTHBIX BOJIH C TOMOIIBIO
MoOunpHOTO Tenedona"

60

Pemenne 3aaa4 Ha OonpeacIICHUE 4YaCTOThI U
JJINHBI BJ'IGKTPOMaFHI/ITHOI\/JI BOJIHBI

61

DneKTpOMarHuTHasl IpUpoAa CBETA.
CxopocTtb cBeTa. BonHOBBIE CBOMCTBa CBETa

62

Ncrounuku ceeta. [IpsMonuneiiHoe
pacnpoctpanenue ceeta. 3atmenusi ConHua
n JIyHbI

63

3aKoH OTpa)keHUsI cBeTa. 3epkaia. Pemenue
3aJja4 Ha IPUMEHEHHE 3aKOHA OTPaKEHUS
CBETa

64

[Tpenomiienne cBeTa. 3aKOH IPETOMIICHUS




CB€Ta

[TostHOE BHYTpEHHEE OTPAKECHHE CBETA.

65 Hcnonp3oBaHue NOIHOTO BHYTPEHHETO
OTpa)KeHHsI B ONITUYECKUX CBETOBOJAX
Jlaboparopnas pabota "HccienoBanue

66 3aBUCUMOCTH YIJIa IPEJIOMIICHUS] CBETOBOIO
Jqyd4a OT yIJia NaJieHusl Ha IpaHule "BO3yxX-
cTekiao""

Ypok-koupepennus "Hcnonap3oBanue

67 MOJIHOTO BHYTPEHHET'0 OTPAXKECHHUS:
CBETOBOJIbI, ONITUKOBOJIOKOHHASI CBSI3h"

68 JIunzel. OnTHyeckas cuiia JUH3bI

69 [TocTpoenune n3o00pakeHUi B JIMH3aX
JlabopaTtopHnas paboTta "OnpeneneHue

70 (hOKYCHOTO paCCTOSIHUS ¥ OTITUYECKOM CHUJIIBI
cobuparorieit TUH3bI"

71 VYpoxk-koHpepenuus "OnTuyecKkue TMH30BbIE
npuoopsI"

72 ['a3 xak ontuyeckas cucrema. 3peHue

73 VYpoxk-konpepenuus "Hedexrsr 3penus. Kak
COXpaHUTH 3peHue"

Paznoxenue 6enoro ceeta B ciekTp. OMBITHI

74 Hprotona. CrnoxeHue CrieKTpaabHbIX 1BETOB.
[ucniepcus ceera
JlaGopatopHas padota "OmnbITHI 110

75 pa3IoKEHUIO OEJIOro CBEeTa B CIIEKTP U

BOCIIPUSTHIO I[BETA MPEIMETOB ITPH MX
HaOJIIOICHNH Yepe3 BETOBbIE (GUIbTpHI"




VYpoxk-nipaktukym "BosiHOBBIE CBOMCTBA

76 CBeTa: AMCIIepCHus, HHTepdepeHns U
mudpaxius”

77 OmnbiTel Pesepdopaa u manerapHast MOsieNb
aToma

78 [Toctynatel bopa. Monens atoma bopa

79 Hcnyckanue U MOrJIoLEHNE CBETa AaTOMOM.
KBantsl. JInneiyaTeie crieKTpsl

80 VYpok-npaktukym "HabmtoneHre cieKTpoB
ucmyckanus"

81 PagnoakTuBHOCTE U €€ BUIILI

82 Crpoenne atoMHOrO sinpa. Hykinonnas
MOJIEJIb

83 PanmoaktuBHbIe npeBparieHus. M30Toms

84 Pemenue 3anau no teme: "PaaroakTuBHbIE
npeBpanieHus"

85 [lepuon momypacnana

86 VYpok-koHpepenus "PaguoakTuBHbIE
U3JTy4EHUs B IPUPOJIE, METULIMHE, TEXHUKE"

87 SAnepHble peakuu. 3aKOHbI COXPAHEHHUS
3aps10BOTO U MacCOBOTO YHUCEI

88 DHeprus CBsI3U aTOMHBIX sifiep. CBsA3b MacChI
Y DHEPTUU

89 Pewenue 3agau no teme "SAnepuoie
peakuun"

90 Peaknuu cuHTe3a U AeneHUS saep.

WcTtounuku sHeprun ConHua u 3BE311




91

Ypok-koHbepenius "SAaepHas s3HEpreTrka.
JleficTBHs palnOaKTUBHBIX U31y4YE€HUN Ha
JKUBBIE OpraHU3MBbl"

92

[TonroroBka k KOHTPOJIBHOM paboTe MO TemMe
"DIeKTpOMarHuTHOE IOJIeE.
DJIEKTpOMarHuTHbIE BOJIHBI. KBaHTOBBIE
siBJIeHHS"

93

KonTtponsHas paboTa 1o teme
"JEKTPOMarHuTHOE I0JIE.
OeKTpOMarHUTHbIE BOJIHBI. KBaHTOBBIE
ABJIeHUA"

94

[ToBTOpenue, ob6o6menue. JlabopaTopHbie
paboTsl 1o Kypey "B3aumoneiicteue Ten"

95

[ToBTOpenue, 0606meHue. Pemenue
pacYeTHBIX U KAYeCTBCHHBIX 3a/1a4 110 TEME
"TemnoBble mpoiecch”

96

[ToBTopenue, o6o0ieHue. Pemenne
pacyeTHBIX M KaYECTBEHHBIX 33/a4 110 TeMe
"KIIJI TennoBeIX ABUrateneit”

97

[loBTOpenue, 06001meHne. Pemenne
pacueTHBIX U Ka4eCTBEHHBIX 3a7a4 110 TeMe
"KII/] a3:mexkTpoycTaHoBOK"

98

[ToBTOpenue, 0600meHne. JlabopaTopHbIe
paboTsl o Kypcy "CBeToBbIC sIBICHUS"

99

[MoBTopenue, o606menue. Pabora ¢
TEKCTaMU 10 TeMe "3aKOHbI COXPAHEHHUS B
MmexaHuke"

100

[ToBTOpenue, o6ob6meHue. Padota ¢




texctamu 110 Teme "KonieOauusa 1 BoaHE!"

[loBTOpenue, 06061menue. Pabora c

101 1
TekcTaMu 110 TeMe "CBeTOBbBIC SBIICHUS"
[ToBTopenue, o6o0uienue. Padora c
102 TekcTamu 1o TeMme "KBaHTOBas u saepHas 1
¢uzuka"
OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 27




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YHEHUKA

®dusuka: 7-i kacc: 6a30Bblii ypoBeHb: yueOHUK, 7 kinacc/ [lepoiukun M.M., UBanos A.W.,
Ax1mmonepHoe obmectBo «M3natenscTBO «IIpocBemienue

®usuka: 8-if kinacc: 6a30BbIi ypoBeHb: yueOHuk, 8 kinacce/ [leprimkun M. M., MBanos A. U.,
Ax1mmonepHoe obmectBo «M3natenscTBo «IIpocBemenune

®dusuka: 9-ii kiacc: 6a30BbIi ypoBeHb: yueOHukK, 9 knacc/ [leppiukun U. M., I'yrauk E. M.,
HBanos A. 1., [letpoa M. A., AkimonepHoe obmectBo «M3aatenbcTBo «IIpocBemnierHuey

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

KoHTposbHbIE U cCaMOCTOATENbHBIE PA0OTHI

no ¢uzuke. 9 knacc: k yueonuky A.B. Ilepeimkuna, E.M. I'yrauk «®usuka 9 kinace» / O.U.
I'pomuena. —M.

®dusuka: 7-i kiacc: 6a30BbIi ypoBeHb: yueOHukK, 7 kiacc/ [lepeikun .M., Banos A.1.,
Ax1mmonepHoe obmectBo «M3natenscTBO «IIpocBemeHue

®u3suka: §8-i kinacc: 6a30BbIi ypoBeHb: yueOHuK, 8 kiacc/ [leppimkun Y. M., BanoB A. U.,
Ax1mmonepHoe obmectBo «M3natenscTBO «IIpocBemienue

®u3suka: 9-if knacc: 6a30BbIif ypoBeHb: yueOHuk, 9 knacce/ [eppimkun M. M., I'ytauk E. M.,
HBanos A. 1., [letpoa M. A., AkimonepHoe obmectBo «M3aatenbcTBo «IIpocBenieHuey

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

https://lesson.edu.ru/03/07

https://lesson.edu.ru/03/08

https://lesson.edu.ru/03/09
Enunast komuteknwst mudpoBBIX 00pa30BaTEIBHBIX PECYPCOB.
http://school-collection.edu.ru
3amaun o ¢usuke ¢ pemenusmu hitp://fizzzika.narod.ru



https://lesson.edu.ru/03/07
https://lesson.edu.ru/03/08
https://lesson.edu.ru/03/09
http://school-collection.edu.ru/
http://fizzzika.narod.ru/




