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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHUs
COCTaBJIEHAa Ha OCHOBE MOJIOKEHUI 1 TpeOOBaHMM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM YpOBHE OCHOBHOW 00pa3oBaTeIbHON MPOrpamMMbl, MPEJCTaBICHHBIX B
OI'OC 000, a Takke c¢ yu€roMm (QeaepanbHOl pabouell MPOrpaMmbl
BocnuTanus u Konuenuuu npenojgaBanus yueOHoro npeamera « Duznkay.

Copepxanue mnporpaMMbl O (U3MKE HAIMpaBiIeHO Ha (OPMUPOBAHUE
€CTEeCTBEHHOHAYYHON TI'PaMOTHOCTH OOYYaIOIIMXCS U OPraHHU3alUI0 U3y4YeHUs
¢u3MKu Ha NeATEeIbHOCTHOM OcHOBe. B mporpamme mo ¢u3uke y4uThIBalOTCA
BO3MOXKHOCTU y4yeOHOro mpeamera B peanuzauuu TpedoBanuii ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM M METalpeAMETHBIM pe3yjbTaTaM oO0y4yeHus, a
TaK)K€ MEXIPEIMETHbIE CBSA3M €CTECTBEHHOHAYYHBIX y4eOHBIX MPEJIMETOB Ha
YpOBHE OCHOBHOT'O 00IIEro 00pa3oBaHusl.

[Iporpamma 1o (u3MKe YyCTaHABIMBAET paclpeiesieHne Y4eOHOro
MaTepuasa mo rojgaMm oOydeHHs (IO KjaccaM), Mpeiaraer IpPUMEPHYIO
MOCJIEIOBATENIbHOCTh HM3YYEHUS TE€M, OCHOBAaHHYIO Ha JIOTMKE pa3BUTHUA
PEIMETHOTO COJIEPXKAHUS U yUETE BO3PACTHBIX OCOOCHHOCTEHN 00yJarommXcs.

[Iporpamma mo ¢uszuke paspaboTaHa C LENbIO OKa3aHHUS METOIMYECKOU
MOMOIIY YYUTENIO B CO3JJaHUU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®uzrka SBISETCA CHCTEMOOOPA3YyIOIUM I E€CTECTBEHHOHAaYYHBIX
y4eOHBIX TMPEAMETOB, MOCKOJIbKY (pU3ndyecKkne 3aKkoHBbI JIeKaT B OCHOBE
IIPOIIECCOB M SBJICHUM, HM3y4aeMbIX XUMHEH, OHMOJOTHEH, acTpOHOMHUEH U
¢usnyeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO KAapTUHY
MHUpa, NPEJOCTaBIseT Haumbojee SCHble 00paslibl NPUMEHEHHS Hay4yHOTO
METOia MO3HaHUs, TO €CTh CII0CO0a MOIYUYEHHS JOCTOBEPHBIX 3HAHUN O MUPE.

OpnHa u3 rIaBHBIX 334a4 pU3NYecKoro o0pa3oBaHUs B CTPYKType OOLIETo
00pa30BaHUs COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOW I'PaMOTHOCTU U
HHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne ¢u3uku Ha 0a30BOM ypOBHE IMPEIOaraeT OBJIAJICHUE
CJIEYIOIUMHU KOMIETEHTHOCTSIMH, XapaKTepU3YIOUIMMH €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

° HAay49HO OOBSICHSATH SABJICHMUS,
° OLCHHMNBATH U ITIOHUMATb 0COOEHHOCTH HAaY4YHOI'O UCCJICAOBAHUA,
° HHTCPIIPCTUPOBATh OAHHBIC W HCIIOJIIB30BAaTh HAYYHBIC JOKA3aTCJIILCTBA

JUTS1 TIOJTy4€HUST BBIBOJIOB.

Henun wsyueHuss (U3UMKH HA YPOBHE OCHOBHOTO 00ImIero oOpa3oBaHUs
ompenenensl B KoHrenmuu mnpenogaBaHusi yuyeOHoro mpeamera «Dusnka» B
oOpa3oBaTelnbHBIX oOpranm3anusix Pocculickori ®enepaiuu, peaTu3yrONINX
OCHOBHBIE 0011e00pa3oBaTeIbHbIe MPOTPAMMBI, YTBEPKIAEHHOW pelIeHueM
Komnerun MunuctepcTBa mpocBenieHust Poccuiickoin ®Denepanuu (IpOTOKOI
oT 3 nexadps 2019 r. Ne [1IK4BH).

Heaun nzyyenus pusuku:

o NpHOOPETeHNEe WHTEpeca W CTPEeMJICHUS OOYYaIOIMUXCS K HAYYHOMY
W3YYEHUIO TPUPOABI, PA3BUTHE HUX MHTEIUIEKTyAIbHBIX M TBOPYECKHX
CcHocoOHOCTEM;

o pa3sBUTHE NPEACTABICHUM O HAYYHOM  METOAE TMO3HAHUA U
dbopMHupOBaHUE MCCIETOBATEIHCKOTO OTHOMIECHHUS K OKPY KAIOIINM SIBJICHUSIM;
o dbopMupoBaHUE HAYYHOTO MHUPOBO33PEHUS KaK pe3yJibTara H3y4YEHUs

OCHOB CTPOEHHMS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;



o dopmMupoBaHUEe TPEACTABICHUNA O PONHM (U3UKH IS Pa3BUTHUS APYTHX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHIA;
o pa3BUTHE  MpPEACTaBICHUM O  BO3MOXHBIX  cdepax  Oynyuiei
npoeCCUOHANILHON JIESITEIbHOCTH, CBSI3aHHOM C (DU3MKOM, MOATOTOBKA K
JalbHeHIIeMy 00y4eHHUIO B 9TOM HampaBJICHUH.

JlocTKeHne 3THUX IeJiell MporpaMMbl Mo (Qu3uKe Ha ypOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEUNBACTCS PEIICHUEM CIEAYIONINX 3a4a4.:
o npuoOpeTeHne 3HAHUM O JAWCKPETHOM CTPOSHHHM BEIIECTBA, O
MEXaHUYECKUX, TCIUIOBBIX, JJIGKTPUYCCKUX, MATrHUTHBIX H KBAHTOBBIX
SIBIICHUSX;

L4 HpI/IO6p€TeHI/Ie YMGHI/Iﬁ OITKCHIBATh U OOBICHSTH (I)I/ISI/I‘ICCKI/IC SABJICHHUA C
NCITIOJIb30BAHUCM ITOJIYUYCHHBIX 3HaHHfI;
L4 OCBOCHHUC MCTOIOB PpCUICHUA HpOCTCﬁIHPIX paC‘IéTHBIX 3agady ¢

UCTIOJIb30BaHUEM  (DU3UYECKUX  MOJieJeld, TBOPUECKUX M  IMPAKTUKO-
OPUECHTHPOBAHHBIX 33744,

o pa3BUTHE YMEHHM HAOIIOATh MPUPOIHBIC SIBJICHUS U BBITIOJHSTH OMBITHI,
nabopatopHbie  pabOTBI W OKCICPUMEHTAIbHBIE  HUCCICAOBAHUA  C
UCITIOJIb30BAaHUEM U3MEPHUTEIBHBIX MPUOOPOB;

o OCBOCHHUE MPUEMOB PabOTHI ¢ HHPopMaIel (PU3nIecKoro coaepKaHus,
BKJIFOYasE WHGOPMAIIMIO O COBPEMEHHBIX JOCTIDKCHHSIX (U3UKH, aHalu3 U
KPUTHUUYECKOE OlICHUBaHWE MHGOPMAIIUH;

o 3HAKOMCTBO cO  cepamu  mpodeccuoHanbHOW  JEATEIBHOCTH,
CBSI3aHHBIMU C (DU3UKOM, U COBPEMEHHBIMH TEXHOJOTHUSIMH, OCHOBAaHHBIMHU Ha
JTOCTIKEHUAX (PU3HUECKON HAYyKH.

Ha usyuenue ¢usuku (0a30BbIN YPOBEHb) Ha YPOBHE OCHOBHOT'O OOIIETO
oOpazoBanus oTBoaUTCA 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJIEIIO), B
8 kimacce — 68 yacoB (2 yaca B Hexemwo), B 9 kiacce — 102 yaca (3 yaca B
HEJIEITIO0).

IIpequtaraeMsIil B IporpaMme 10 GU3MKe MepedeHs 1abopaTopHEIX paboT
M OIBITOB HOCHT PEKOMCHIATENIBHBI XapakTep, YUYWTENb JenacT BbIOOP
MPOBE/CHNUs J1aDOPATOPHBIX PabOT M ONBITOB C yYETOM WHMBHIYalbHBIX
OoCcOOEHHOCTEW  00ydYarommxcs, CHHUCKa OJKCIEPUMEHTAJIbHBIX  3a/IaHHi,
npenjaraéMbpix B paMKaxX OCHOBHOTO IOCYJapCTBEHHOTO PK3aMeHa Mo (hU3MUKe.



COAEPKAHHUE OBYYEHUS
7 KITIACC

Paszpnen 1. ®u3uka u e€ poJib B IO3HAHMHU OKPYKAKIIEr0 MHPA.

@dusuka — Hayka o npupoze. SBieHus npupoasl. PU3NUYECKUE SBICHUS:
MEXaHUYECKUE, TEIUIOBBIC, DIIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBEIE.

O®uznyeckue BeauuuHbL. M3Mepenue pusnueckux BenuuuH. Ouznueckue
npubopsl. [lorpemnocts n3mepennit. MexxayHapoiHasi cicTeMa €IMHHUL.

Kak ¢wusuka u JApyrue ecTECTBEHHbIE HAyKd HW3Yy4alOT MPUPOLY.
EctecTBeHHOHayUHBI METO/ TMO3HAHMS: HAOJIOJCHUE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIJBUKECHHE THUMOTE3, OHKCIEPUMEHT MO MPOBEPKE THUIIOTE3,
oObsicHeHue HaOmogaeMoro siBiueHus. Onucanue (QU3NUECKUX SBJICHUN C
IIOMOILbIO MOJIEJIEH.

Jemoncmpayuu.

1. MexaHuueckue, TEIUIOBBIE, DJIEKTPUUECKHWE, MarHUTHBIC, CBETOBBIC

SIBJICHUS.
2. duznueckue TpUOOPHI U MpOleypa MPIMbIX U3MEPEHUN aHAJIOTOBBIM
U 1IUGPOBBIM TPUOOPOM.

Jlabopamopnuvie padbomot u onvimot.

OrnpenerneHue 1eHbl JeICHUs Kbl U3MEPUTEIILHOTO prbopa.
N3mepenue paccTossHUN.

N3mepenue 06bEMa KUAKOCTH U TBEPOTO TEa.

Onpenenenue pa3MepoB MaJIbIX TEJL.

N3Mmepenune TtemnepaTypbl NpU MOMOIIU KUJIKOCTHOI'O TEPMOMETpPA U
NaTYMKa TEMIEPATYpPHI.

[IpoBeneHue uccnenoBaHus MO MPOBEPKE TUIOTE3bI: JaJbHOCTD MOJETA
[IapyKa, MYyIIEHHOTO TOPU30HTAIBHO, TeM OoJblie, 4YeM OoJiblie
BBICOTA MyCKa.

Paznea 2. IlepBoHayajibHbIe CBEJICHUSI 0 CTPOCHHH BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJbI, HMX pa3Mmepbl. OIbITHI,
JOKa3bIBAIOIIME TUCKPETHOE CTPOECHUE BEIIECTBA.

JIBrkeHne dactul BemlecTBa. CBS3b CKOPOCTH JBUXKEHUS YaCTHI[ C
TeMIiepatypoil. bpoyHoBckoe npmwxenue, nuddysus. BzanmoaerictBue yacTuil
BEILECTBA: IPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BELIECTBA: CTPOCHHE Ta30B, >XHUAKOCTEH U
TBEPABIX (KPUCTAJUIMYECKUX) Tell. B3auMOCBsI3b MEXy CBOMCTBAMU BELIECTB B
pPa3HBIX arperaTHbIX COCTOSIHUAX M KX ATOMHOMOJEKYJSPHBIM CTPOEHHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUN BOJIBI.

Jemoncmpayuu.

1. HaGmronenrne OpOyHOBCKOTO JIBUIKCHHUS.

2. Habmonenue nuddysun.

3. HaGOmonenue  sBIICHUWH, OOBSACHSIONIUXCSA  NPUTHKCHHEM  HIIH

OTTaJIKMBAaHUEM YACTHI BEIIECTBA.

Jlabopamopnuie pabomuvt u onvimeot.

1. Ouenka paumamerpa aroMa METOAOM PANOB (C HCIOJIb30BaHUEM

dotorpaduwuii).

2. OmBITHI 110 HAOTIOJACHUIO TEIUIOBOTO PACIITUPEHUS Ta30B.

3. OmbIThI 10 OOHAPYKEHUIO TEUCTBUS CHIJI MOJICKYJISIPHOTO TIPUTSKCHHS.

Pasnen 3. /IBu:keHMe M B3auUMOAeiicTBHE TeJl.

Mexannyeckoe ABWKEHUE. PaBHOMEPHOE M HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpeaHsisi CKOPOCTh ITPU HEPABHOMEPHOM JIBMKECHHH. Pacuér nmytu u
BPEMEHU JIBUKECHHS.

o grwNE



SBnenne mHepUMU. 3aKOH MHEpUUH. B3ammoneicTBue Ten Kak MpUYrHa
W3MEHEHUS CKOPOCTH JBMXKEHUA Tela. Macca kak Mepa HHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBA3b IIOTHOCTU C KOJMYECTBOM MOJIEKYJ B €IUHUIIC
o0bEMa BelecTna.

Cuna kak XxapakTepucTHKa B3auMoJeilcTBUs Tea. Cuia ynpyrocTu v 3aKOH
I'yka. I3mMepeHue cuibl ¢ MOMOIIBIO JMHAMOMETpPA. SIBIICHUE TSATOTEHUS U CHUJIA
TsokecTd. Cuna TSDKECTH Ha Jpyrux IulaHetax. Bec Ttema. HeecomocTs.
CroxeHue CWil, HalpaBIICHHBIX [0 OJAHOW NpsMOM. PaBHOIENCTByrOIIas CHIIL.
Cuna tpenusa. TpeHue CKOJNBXKEHHUS W TPEHUE NOKOA. TpeHue B NpuUpoje U
TEXHHUKE.

Jemoncmpayuu.
HaGmoneHne MexaHM4ecKoro JIBMKEHUS Tea.
N3Mmepenune ckopocTH MPSIMOJIMHENHOTO JIBUKEHUS.
HaGmronenue siBeHust THEPITUU.
HaGmonenne n3MeHeHus: CKOPOCTH TIPU B3aUMOJICHCTBHUH TEJL.
CpaBHeHME MacC 1O B3aUMOJICHCTBUIO TEJI.
Ciio)keHue CUJl, HalpaBJICHHBIX MO OJHOM MPSIMOM.
]Iaﬁopamopuble paﬁombt U onvimol.
OnpenenieHue CKOPOCTH PAaBHOMEPHOTO JIBMKEHHUs (IIapuka B
KHUJKOCTH, MOJIETH JICKTPUICCKOT0 aBTOMOOMIIS M TaK Jajee).
OrnpeneneHue cpeaHell CKOPOCTH CKOJIBKEHUSI OpycKa WM IIapuKa Io
HAKJIOHHOM TIOCKOCTH.
OnpeneneHue MIOTHOCTH TBEPAOTO TEIA.
OnBITHI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTh pacTsikeHUs (Iedopmarun)
NPYKUHBI OT IPUIOKEHHOU CHJIBI.

5. OnpITBL, JEMOHCTPUPYIOUIME 3aBUCUMOCTbh CUJIbI TPEHUS CKOJIbKECHUS

OT BECa Teja U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKMIKOCTE U ra3oB.

HNasnenune. CriocoObl yMEHBIICHUS] U yBEJIWMYEHUs NaBieHus. JlaBieHue
raza. 3aBUCHMMOCTb JaBJI€HHS raza oT oO0b&éMa, Temmeparypol. Ilepemaua
NABIICHUsSI TBEPIBIMU TEJNaMH, >KHAKOCTAMH W Ta3zamH. 3akoH Ilackais.
[TneBMaTHyUecKre MalIMHBI. 3aBUCUMOCTb JABICHUS KUAKOCTU OT TITyOWHBI.
I'mapocratnueckuii mapamokc. CooOmraronuecss cocyabl. [ wapaBindeckue
MEXaHU3MBI.

AtMmocdepa 3emnu u atMocepHoe AaBieHue. [I[puuuHbl cyrecTBOBaHUS
BO3AymHON 00010uku 3emiu. OnbiT Toppuyennu. U3mepenne atmocdepHoro
JaBJIeHUS. 3aBHCHUMOCTh aTMOC(HEpPHOTO MaBIIGHUS OT BBICOTHI HaJl YpPOBHEM
Mopsi. [Ipubops! 175t u3MepeHus aTMochepHOTO JTaBICHHUS.

JlelicTBe KMAKOCTM W Trasa Ha I[OTPYKEHHOE B HHUX TeJoO.
BoiTankuBaromas (apxumenoBa) cuia. 3akoH Apxumena. [lnaBanuwe Teu.
Bo3nyxormiaBanue.

Hemoncmpauuu.
3aBUCHUMOCTD JIaBJICHUS T'a3a OT TEMIIEPATYPHI.

[Iepenaua naBneHHs KUIKOCTHIO U Fa30M.

Coobmaronuecst COCYIbI.

I'mppaBanyueckuit mpecc.

[IposiBnenne nericTBrst aTMOC(HEPHOTO TABICHHS.

3aBUCUMOCTH BBITAIKUBAIOIICH CHIIBI OT 00béMa MOTPYXKEHHON YaCTH
TeJa U INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIIKMBAIOILIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

coubkwhE
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8. YcnoBue mnaBaHMs TeN: IUIABaHWE WM TOTPY)KEHUE Tel B
3aBUCUMOCTH OT COOTHOILICHUS MUIOTHOCTEN TEJA U )KUIAKOCTH.

Jlabopamophule padomot u onvimot.
HccnenoBanue 3aBUCHMMOCTM Beca Tela B BOJE OT 00bEma
IIOIPYKEHHOM B JKMIKOCTh YAaCTH TeJa.
OmnpeneneHue BBITAJKUBAIOLIECH CHJIBI, JCHCTBYIOUIEH Ha TEJO,
NOTPYKEHHOE B KUJIKOCTb.
IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOLICH CWIIBI, IEUCTBYIOIICH Ha
TEJO B )KUJAKOCTH, OT MAcChl TeJA.
OnbIThl, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTH BBITATKUBAIOIIECH CHUJIBI,
JNEUCTBYIOIIE Ha TEJIO0 B JKUAKOCTH, OT OOBbEMA MOTrPYKEHHOW B
YKUJIKOCTh YaCTH TeJia U OT IJIOTHOCTHU KUJIKOCTH.

5. KonctpyupoBanue apeomerpa WM KOHCTPYUPOBAHUE JIOAKU U

OIpeJIeNICHUE €€ rPy30M0AbEMHOCTH.

Paspnen S. PaGora u MOIIHOCTB. DHEpPrusi.

Mexanundeckasi padota. MOIIHOCTb.

[IpocThie MexaHW3MBI: pblYar, OJIOK, HAKJIOHHAs TJIOCKOCTh. [IpaBmiio
paBHOBecusi pbryara. IlpuMeHeHHWe TmpaBWiIa pPaBHOBECHsS phluara K OJIOKY.
«3onoroe mnpaBwino» MexaHuku. KIIJ[ mnpocteix wmexanuzmoB. IIpocTsie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuyeckas »Heprus. KuHeThueckass M TOTEHIMAJIbHAs SHEPTrHUsl.
IIpeBpamieHue OJHOTO BHAA MEXAaHWMYECKOW HJHEpPruud B Jpyroil. 3akoH
COXpPAHEHUSI IHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTBHIX MEXAHU3MOB.

Jlabopamopnuie pabomot u onvimot.

1. Omnpenenenue pabOThl CUJIBI TPEHHS] NMPU PABHOMEPHOM JIBMXKEHHUU

T€JIa [0 TOPU30HTAIIBHON ITOBEPXHOCTH.

2. UccnenoBanue ycioBHil paBHOBECHS phluara.

3. Usmepenne KIIJ] HaKITOHHOM MIIOCKOCTH.

4. M3ydeHune 3aKOHA COXpPaHECHUS MEXaHUUYECKON SHEPTHUU.

8 KIIACC

Pa3nen 6. TeruioBble IBJICHUS.

OCHOBHbBIE TMOJIO)KEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOpPHUH CTPOCHUS
BelecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJ. ONbIThL, TOATBEPXKAAIOIINE
OCHOBHBI€ I10JIOKEHUS MOJICKYJISIPHOKUHETUYECKOU TEOPUH.

Mopenu TBEPIOTO, KUAKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOWCTB Ta30B, KHJIKOCTEH
U TBEPABIX TEJ HA OCHOBE IMOJOXEHUW MOJEKYJIAPHO-KMHETUYECKOU TEOPHH.
CmaunBaHu€ U KalWJUISIPHBIE sIBJIEHUS. TemIoBoe pacCIupeHue U CxKaTue.

Temnepatypa. CBA3b TeMIlEpaTypbl CO CKOPOCTBIO TEIJIOBOTO ABUKEHHS
yactun. BHyTpeHHssi sHEeprusi. CrnocoObl M3MEHEHWsT BHYTPEHHEW HSHEPruu:
TEIUIONepeaya W CoBepmieHne  pabotel.  Bumel  Temomepemauu:
TEIUIONPOBOIHOCTh, KOHBEKIS, U3JTYYEHHUE.

KonnuecTBo TemnoTel. Y nenbHast TENI0EMKOCTh BellecTBA. TemiooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oananca. I[lmaBnenwe wu
OTBEPACBAHUE KPUCTALUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA ILIABJICHUS.
[TapoobOpazoBanue u kouaeHcarus. Mcnapenune. Kunenue. YnenpHas TemioTa
napooOpa3oBaHusi. 3aBUCHMOCTb TEMIEPATypbl KHUIEHUS OT aTMoc(epHOro
JABJICHUSL.

BnaxHocTs Bo3myxa.

> W n



OHeprus TOIUIMBA. Y IeJIbHAs TEIUIOTA CTOPAHUS.

[Tpununer padotel TemnoBbix asurareneid KIIJ temnoBoro aBurarens.
TernoBble IBUraTENU U 3alUTa OKPYKAIOIIEH CPEbI.

3aKOH COXPAaHEHMS U NPEBPALIEHUS JHEPTUHU B TEIUIOBBIX ITPOLIECCAX.

Jemoncmpayuu.

©wooNo OhwhE

HaGmronenre OpoyHOBCKOTO IBUKEHUS.

Ha6monenue nuddysuu.

HaGmronenue siBneHnil cMauuBaHUs M KallUJUISIPHBIX SBJICHUA.
HaGnronenue TemioBoro paciiupeHus Tel.

N3menenue naBieHus rasa npu U3MEHEHUH 00bEMA U HarpeBaHUU WU
OXJIQXKICHUU.

[IpaBuna u3MepeHus: TeMIEPaTyphl.

Buabl Teronepenaym.

OxmnaxaeHue Npy COBEPIICHUN PaOOTHI.

HarpeBanue npu COBEpIICHNN Pa0OThI BHELIHUMU CHIIAMH.

10 CpaBHeHUE TEIIIOEMKOCTEH pa3IMYHBIX BEIIECTB.
11.HaOmronenue KAIIEHUS.

12.HaGmroieHre OCTOSTHCTBA TeMIEpaTyphl IPH TUIABICHUH.
13.Mojaenu TEIUIOBBIX ABUTATEIIEHN.

Jlabopamopnuie padbomot u onvimot.

9.

© N o 0ok~ e

OMBITHI IO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.
OnbITHI 11O BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OMNBITHI 110 HAOIOJEHUIO TETUIOBOTO PACHIUPEHUS T'a30B, KUJIKOCTEH U
TBEPJBIX TEIL.

OmnpeneneHue qaBileHUs BO3yXa B OaJTOHE IIITPHILA.

OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTH JaBJICHUSA BO3/yXa OT €ro
00bEMa M HArpEeBaHUS WIN OXJIAXKIECHHUS.

[IpoBepka rHUIMOTE3bl JIWHEWHOW 3aBUCHUMOCTH JJIMHBI CTOJIOMKA
KHUJKOCTH B TEPMOMETPUUECKON TPYOKE OT TeMIEepaTyphl.
HaGmonenne wm3MeHeHUs BHYTPEHHEW DJHEPruud Tella B pe3yjbTaTe
TEIIoTepe1aud U pabOThl BHEITHUX CHIL.

HccnenoBanue sBiICHUS TEIJIOOOMEHA MPU CMEIIMBAHUW XOJOJHOU U
ropsiueu BOJIBI.

OnpeneneHue KOJMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJIOW TMpH
TEIJI000MEHE C HAarpEeThIM METANTHYECKUM ITUITUHIPOM.

10.Onpenenenue yaenpbHON TEIUIOEMKOCTH BEIIIECTRA.

11.UccnenoBanue mpoiiecca UCIIapEHUs.

12.0Omnpenenenre OTHOCUTEIBHOM BIa)KHOCTH BO3yXa.

13.0Omnpenenenre ynensHON TEIUIOTH IJIABICHUS JIb/IA.

Pa3znen 7. JinekTpuyeckne U MATHUTHBIE SIBJICHHS.

Onektpuzauus Ted. JIBa poaa sieKTpuyecKux 3apsaoB. B3zanmonelicTBue
3apspKeHHBIX  Tel. 3akoH KynmoHa (3aBUCHMOCTh CHIIBI  B3aUMOJICUCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPs0B U PACCTOSHUSA MEXLY TeIaMu).

Onektpuueckoe noje. Hanpssk€HHOCTH 3iekTpudeckoro nosst. [IpuHiun
CYNEepHO3ULIMH IEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YpPOBHE).

Hocutenu »snekTpuueckux 3apsiioB. ODJIEMEHTApHBIM AIEKTPUUYECKUI
3apsin. Ctpoenune aroma. [IpoBOAHMKHM U JUAIEKTPUKHU. 3aKOH COXPaHEHUS
AJEKTPUYECKOTO 3apsiaa.

DJIEKTPUYECKU TOK. YCJIOBHS CYHIECTBOBAHMUS JIJIEKTPUUECKOIO TOKA.
Nctoynuku mocTostHHOTO TOKa. JIEHCTBUSI AJIEKTPUYECKOro TOKa (TEIIoBOE,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUYECKUM TOK B KUJKOCTAX U razax.



Onektpuueckass nenb. Cuna TOKa. OJNEKTPUYECKOE — HAIPSKECHHE.
ComnpoTuBieHUe TPOBOJHUKA. YJEIbHOE COMPOTUBJICHUE BEUIECTBA. 3aKOH
Oma nns ywactka uenu. llociemoBarenbHOE W MapalieIbHOE COCIMHEHUE
MIPOBOTHUKOB.

PaGorta u MOIIHOCTH AJNEKTPUYECKOr0 ToKa. 3akoH Jlxoymns—JleHia.
DneKkTpudecKkue IMend M MNOTpPeOUTENH DJIEKTPUUYECKOHM DSHEpruu B OBITY.
KopoTtkoe 3ambikanue.

[locTostHHbIE MarHuThl. B3aMMOIEHWCTBUME TMOCTOSIHHBIX  MArHUTOB.
MarauTtHoe moje. MarauTHoe mosie 3eMJIM M €ro 3HaueHHe I KU3HU Ha
3emue. OnbIT OpcTena. MarHuTHoOE MOJE 3JIEKTPUUECKOro Toka. [IpuMmenenue
AJIEKTPOMArHUTOB B TeXHUKE. [lelicTBME MarHUTHOTO TOJIS Ha TMPOBOJAHUK C
TOKOM. DNeKTpOoBUTATEIb MTOCTOSTHHOTO TOKa. Hcnonp3oBanue
AJIEKTPOABUTATENICH B TEXHUUYECKUX YCTPOMCTBAX U HAa TPAHCIIOPTE.

OnbiTel @apaned. SBIeHHE >SJIEKTPOMArHUTHOM WHAYKUUU. I[IpaBuio
Jlennia. Dnextporeneparop. CrocoObl TOTYyUYEHUs] DICKTPUUYECKON IHEPTUH.
DNEeKTPOCTAaHIIMU Ha BO3OOHOBIISIEMBIX UCTOYHUKAX SHEPTUU.

Jemoncmpayuu.

DJIeKTpHU3aLus Te.

JIBa poja SIEKTPUYECKUX 3aps/IoB M B3aUMOJICHCTBHUE 3apsKCHHBIX

Tell.

YCTpPOMCTBO U IEMCTBUE JIEKTPOCKOIIA.

DneKTpocTaTuueckas MHIYKIIHS.

3aK0H COXpaHECHUS AJICKTPUUECKHUX 3apsI0B.

[TpoBOHUKH ¥ AUBIEKTPUKH.

MoenupoBaHue CUIIOBBIX JIUHUM AJEKTPUYECKOTO TTOJIS.

HcTouHMKHM TOCTOSTHHOTO TOKA.

JIeliCTBUS DJIEKTPUUECKOTO TOKA.

10 DJIEKTPUUECKUM TOK B JKUIKOCTH.

11.T"a30BbI# pasps.

12.3mepeHune CUibl TOKa aMIIEPMETPOM.

13.M3mepenne 3IeKTpUIeCKOTO HAMPSHKEHUSI BOJTBTMETPOM.

14.PeocTat 1 Mara3uH CONPOTUBIICHUH.

15.B3auMoeicTBrE ITOCTOSTHHBIX MATHUTOB.

16.MonenupoBaHue HEBO3MOKHOCTH Pa3/IeJCHHUS IMOJ0COB MarHUTa.

17.MoaenupoBaHUE€ MAarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

18.0OmmIT DpcTena.

19.MarHuTHOE 10JIe TOKa. DJIEKTPOMArHHUT.

20. [leficTBME MAarHUTHOT'O TOJISI HA TIPOBOJHHUK C TOKOM.

21.9nexTpoABUTaTEIh TOCTOSTHHOTO TOKA.

22.VicciienoBaHue SIBIICHUS JICKTPOMArHUTHON WHITYKIIHH.

23.0mnbiTel Dapaes.

24.3aBUCUMOCTb HANpABJICHUS HHAYKIIMOHHOTO TOKa OT YCIOBHH €ro
BO3HUKHOBEHMUS.

25.D7eKTpOoTeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnwie padbomot u onvimol.

OnpIThl 10 HAOJIOACHUIO DJEKTPHU3AIMU TEJN HHAYKIUEH W MpHU

CONPUKOCHOBEHUH.

UccnenoBanue neUCTBUS AJIEKTPUYECKOTO TOJISI HA TPOBOJHUKU H

TADJICKTPUKH.

Coopka 1 nmpoBepka padOThI ANEKTPUUECKON IEMU MOCTOSHHOTO TOKA.

N3mepenue u peryimpoBaHUe CUJIbI TOKA.
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5. M3mepenue U peryaupoBaHUe HAMPSKEHUS.

6. HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, UIYILIETO YEPE3 PE3UCTOP, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

7. OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHMOCTD ANEKTPUYECKOTO
CONPOTUBIICHUS] TPOBOJHHUKA OT €ro JJIMHBI, IJIOIIAAH IONEPEYHOrO
CEYEeHUs U MaTepHaa.

8. IlpoBepka mpaBWiia CIOKEHHSI HANPSHKEHUUW MPH MOCIEAOBATEIIbHOM
COEIMHEHNH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuia JUisl CUJIbI TOKA MpPH MapajuieIbHOM COEIUHEHUU

PE3UCTOPOB.

10.Ompenenenre paboOThl  BJIEKTPUUYECKOTO TOKA, MAYIIEro 4Yepe3
pe3UCTOp.

11.0mpeneneHre MOITHOCTA DJCKTPUYECKOTO TOKa, BBIICISACMON Ha
pe3ucrope.

12.UccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO YEPE3 JIAMIIOUKY, OT
HaIpsHKEHUS Ha HEW.

13.0Omnpenenenue KIIJ[ narpeBatesns.

14.UccnenoBanre MarHUTHOTO B3aUMOJICHCTBUS MMOCTOSTHHBIX MarHUTOB.

15.3ydyeHre MarHUTHOTO TIOJISI TOCTOSIHHBIX MAarHUTOB TIPU  HX

00bETMHEHUH U Pa3/ICIICHUN.
16.UccnenoBanne ACHCTBUSI DJIEKTPHUUYECKOTO TOKAa HA MAarHUTHYIO
CTpEJIKY.

17.0mbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI B3aUMOJICUCTBUS
KaTyIIKH C TOKOM M MarHuta OT CWJIbl TOKa M HallpaBJICHHs TOKa B
KaTyLIKE.

18.M3yuyenue necTBUsI MAarHUTHOTO MOJISI HA MIPOBOJIHUK C TOKOM.

19.KoHcTpyrpoBaHue U U3y4eHHE pabOThI JIEKTPOABUTATEIIS.

20.M3mepenue KII/] anexkrpoaBuraTeIbHON yCTaHOBKH.

21.0nbITHl IO WCCIEAOBAHUIO SIBJICHUS DJEKTPOMArHUTHON HHAYKIIMH:

UCCJIEJOBAaHNE M3MEHEHUI 3HAUEHUS W HAIpaBJIEHUS WHIYKIIMOHHOTO
TOKa.
9 KITIACC

Pa3znen 8. Mexanuveckue siBJICHUS.

Mexanuyeckoe ABWKEHHE. MarepuanbHas Touka. Cucrema oTcuéTa.
OTHOCUTENBHOCTh MEXAaHUYECKOr0 ABWKEHHs. PaBHOMEpHOE MpPsSIMOIMHEHHOE
newxeHne. HepaBHomepHoe mnpsMonuHeiiHoe naBwxkeHue. CpenHas
MTHOBEHHAsI CKOPOCTH TeJla IPU HEPABHOMEPHOM JBHKCHUMU.

Yckopenne. PaBHOyckopeHHOE TpsiMONHMHEHOE nBrkeHune. CBOOOIHOE
nagenue. OnwiTel ["anumes.

PaBHOMEpHOE NBHKEHME 1O OKpYX)HOCTU. llepron u yactora oOpanieHus.
JluneliHas u yriioBas CKOpocTH. LIeHTpoCTpeMHUTENBHOE YCKOPEHHUE.

IlepBriit 3axkoH Hprorona. Bropou 3akoH Herotona. Tpetuid 3akoH
Herorona. [IlpuHumn cynepno3uuuu cui.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: cujla TPEHUSI CKOJIbXKEHUS,
CUJIa TPEHHUS MTOKOsI, APYTUE BUIBI TPEHUS.

Cuia TSKeCTU M 3aKOH BCEMHUPHOTO TATOTEHHUS. Y CKOpEHHE CBOOOIHOTO
najgenus. JIBmwxkenue miaHeT Bokpyr CoinHia. IlepBas kocMuueckasi CKOPOCTb.
HesecoMocTh 1 neperpys3ku.

PaBHoBecue MarepuaibHOM  TOYKH. AOCONIOTHO  TBEpPIOE  TENO.
PaBHOBecue TBEPIOro Tela ¢ 3aKPEIUIEHHOM OCBhIO BpalieHus. MOMEHT CHUIIBI.
LlenTp TsKECTH.



Nmnynsc Tena. HW3Menenue wummnynbca. Hmmynse cunbl.  3akoH
COXpaHEHHUs UMITyJIbca. PeakTUBHOE IBUKEHUE.

Mexanudeckass paboTa U MOIIHOCTb. PaboTa cui TsSKeCTH, ynpyrocTu,
Tpenust. CBsi3b dHEpruu u padoThl. IloTeHuManbHas 3HEprus Tena, MOAHSATOrO
HaJl NOBEPXHOCTHIO 3emud. [loTeHnuanbHasgs DHHEpPrus CHXKaToOW NPYKUHBI.
Kunernueckas sneprus. Teopema 0 KWHETUYECKOW dSHEPIUU. 3aKOH COXPaHEHUs
MEXaHUYECKON IHEPIUU.

Jemoncmpayuu.
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8.

9.

HaGmionenre MeXaHMYECKOro JBHUKEHHUS Teja OTHOCUTEIBHO Pa3HbIX
TEJ OTCUETA.

CpaBHeHUE MyTel U TPACKTOPUN JIBUIKEHHUS OJHOTO M TOrO K€ Teja
OTHOCHUTEIBHO Pa3HbIX TEJ OTCUETA.

N3mepeHre CKOpOCTH U YCKOPEHUS TIPSIMOJIMHEWHOTO JIBUKEHUSI.
HccnenoBanuie npu3HaKoOB PABHOYCKOPEHHOTO ABUKEHHUS.
HaGmronenue nBr>XeHHs Tela MO0 OKPY>KHOCTH.

HaGmionenre MexaHMYECKUX SIBICHHUM, MNPOUCXOISAUIMX B CHUCTEME
orcuéta «Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JBHXCHHUHU
OTHOCHUTENIBHO KaOMHEeTa PU3KKH.

3aBUCUMOCTh YCKOPEHHUS TeJla OT MacChl Tejla U JEeUCTBYIOUIEH Ha HETO
CUJIBI.

HaGmronenue paBeHCcTBa CHIT TTPU B3aUMOJICHCTBUN TEJ.

VI3MeHeHNe Beca Tena pU yCKOPECHHOM JBHKCHHUH.

10.I1epesaua nMmitysbca Py B3aUMOJCHCTBHH TEIL.

11.TIpeo6pazoBanusi SHEPTUU TIPU B3AUMOJICHCTBUU TEN.

12.CoxpaHeHne uMItyjabca npyu HeyIpyroM B3auMOJICHCTBUU.
13.CoxpaHneHnue umIryjibca npu adCOIIOTHO YIPYTOM B3aUMOJCHCTBUU.

14 . HaGmronenne peakTUBHOTO JIBHKEHHUS.

15.CoxpaHeHne MEXaHUYECKOM YHEPrUu IPU CBOOOHOM MaJICHUH.
16.CoxpaHeHre MEXaHUYECKON OSHEPruM TMpu JABKCHHH Tela MO/

JIEUCTBUEM TIPYKUHBI.

Jlabopamopnuie pabomot u onvimot.
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KoHcTpyupoBanue TpakTa A pa3roHa U JaJbHEHUIIErO0 paBHOMEPHOTO
JBUKEHUS TIapUKa WA TEICKKH.

Omnpenenenue cpeaHeil CKOPOCTH CKOJIbKEHUsI OpyCcKa MM JIBHXKCHHUS
HIapyKa 1Mo HaKJIOHHOM MIOCKOCTH.

OnpeneneHne yCKOpEHHUs Tella PU PABHOYCKOPEHHOM JBHYKEHUU TIO
HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TTYTH OT BPEMEHH MIPU PAaBHOYCKOPEHHOM
NBIDKCHUH 0€3 HayaJbHON CKOPOCTH.

[IpoBepka THMOTE3BI: €CIAM TPH PABHOYCKOPEHHOM JBMIKEHUU 0e€3
HAYaJIbHOW CKOPOCTH TYTU OTHOCSTCSA KakK pPsii HEUETHBIX YHCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TPEHUS CKOJBXKEHUS OT CHIIBI
HOPMAJILHOTO JTaBJICHHSI.

Omnpenenexne KO3 PUIHUCHT TPSHUS CKOIBKCHHUSL.

Onpenenenue KECTKOCTU NMPYKUHBI.

Onpenenenne pabOThl CUIIBI TPEHHSI MPU PABHOMEPHOM JIBUKCHUU
TeJa MO TOPU30HTATHHON MTOBEPXHOCTH.

10.Ompenenenre pabOTHl CHWIIBI YOPYTOCTH TpPU TOABEME Tpy3a C

HCIIOJIB30BAHHMECM HCIIOABMXKHOI'O U ITIOABHKHOI'O OJI0KOB.

11.M3y4denue 3aKoHa COXpAHEHUS IHEPTUH.



Paznen 9. Mexannueckue Koj1e0aHUs U BOJHBI.

Konebarenbnoe pgBukeHue. (OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMIA:
[IEpUOJ, YacTOTa, aMIUIUTyda. MareMaTUyecKud WU IPYKUHHBIA MasTHUKHU.
[IpeBparieHue sHepruy Mpu KojaedaTeIbHOM JBUKECHHUH.

3aryxatomue  KojeOaHus. BwiHyxzaeHHble  koneOanus. Pe3oHaHc.
Mexannyeckue BoOJHbL. (CBOHCTBA MEXaHMYECKUMX BOJH. I[IpoposibHble U
MONEepEYHble BOJHBI. JITMHA BOJXHBI U CKOPOCTh €€ pacnpoCTpAHEHUS.
Mexannyeckue BOJIHBI B TBEPIAOM TeJI€, CEHCMUYECKUE BOJIHBI.

3ByK. I'poMKOCTh 3ByKa U BbicOTa ToHa. OTpakeHue 3Byka. MHbpa3Byk u
yIIbTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue kojieOaHuil TeI MOJ AEUCTBUEM CHJIBI TSIHKECTH U CHIIBI
YIOPYTOCTH.

HabGmonenue konebanuii rpy3a Ha HUTH U Ha TPy KUHE.

HaGmroneHre BoIHYKICHHBIX KOJIeOAHUM U pe30HaHCa.
PacnpocTpanenue npo0JibHBIX U MTONEPEYHBIX BOJIH (HA MOICIIH).
HaGmroneHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pEe30HAHC.

]Iaﬁopamopuble padomul u onvimol.

1. OnpeneneHne dYacTOTHI W TMEpHUOJa KOJICOAHHH MaTeMaTH4YECKOTO
MasTHHUKA.

OmnpeneneHue 4acToThl U Nepruoa KojaeOaHu Mpy>KMHHOTO MasTHUKA.
HccnenoBanne 3aBUCHUMOCTH Tepuoa KOJIeOAHUH TMOJBEIICHHOTO K
HUTH I'py3a OT JJIUHBI HUTH.

HccnenoBanne 3aBUCMMOCTH TEpHOJa KoJeOaHUl MpYXKUHHOTO
MasTHUKA OT MaccChl Ipy3a.

[IpoBepka HE3aBUCUMOCTH MepUOAa KoJIeOaHUN Ipy3a, MOABEIIEHHOTO
K HUTH, OT Macchl Irpy3a.

OnpIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh TE€pHOJa  KOJeOaHMit
IPYKUHHOTO MasATHUKA OT MAcChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. U3mepenue yckopeHHUs: CBOOOHOTO MaCHHUS.

Pa3zpnen 10. Di1eKTpOMarHMTHOE 10JIe ¥ 3JIEKTPOMATHUTHbIE BOJTHBI.

DNEeKTPOMArHUTHOE TMOJ€. JJEKTPOMAarHuTHbie BOJHBL.  CBOMCTBa
ANEeKTpOMarHuTHeIX BOJH. Illkanma siekTpomMarHUTHBIX BOJH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBA3HU.

DneKTpoMarHuTHas npupona ceera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA
CBETa.

Hemoncmpauuu.

1. CBoiicTBa 3JI€KTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOICTBA CBETA.

Jlabopamophuie pabomot u onvimot.

1. N3ydeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH C MOMOIIBIO MOOUIIBHOTO

TenedoHa.

Pa3nen 11. CBeToBbIe AABJICHHUS.

JlyueBass Momens  cBera. Hcrounukm  cBera.  IIpsamonuHeiHOe
pactipoctpanenue cBeta. 3armeHus ConHna u Jlynsl. OTpakeHue cBera.
[Tnockoe 3epkano. 3aKOH OTpaKeHHUs CBETA.

[Ipenomiienue cBeTta. 3akoH mnpenomsieHUs cBeta. llomHoe BHyTpeHHee
oTpakeHHe cBeTa. lcrnonp30BaHME TMOJHOTO BHYTPEHHETO OTpa)KEHUs B
ONTHUYECKUX CBETOBOJIAX.
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Jlunza. Xon nayueir B nuH3e. Ontuueckas cucrtema ¢oToanmnapara,
MHKpOCKONa M Teneckona. ['ma3 kak onTuyeckas cucrtema. birM30pyKoCTh U
JNaTbHO30PKOCTb.

Paznoxxenne Oenoro ceta B crnektp. Omnbitel HbloToHa. CnokeHue
CIIEKTpaJbHBIX LIBETOB. Jucnepcus cBera.

Jemoncmpayuu.

[IpssMonuHEHHOE PacCIPOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyuenne wu300paxkeHWd B TIUIOCKOM, BOTHYTOM U BBIITYKIOM
3epKanax.

[Ipenomnenue cpera.

OnTuueckuii CBETOBO/I.

Xop mydelt B coOuparoiei JuH3e.

XoJ JIydeu B pacCEeHUBarOIIECH JTUH3E.

[Tomyuenue 1/1306pa>1<eH1/H71 C MOMOIIBIO JIMH3.

[Tpunuun neicTBus goTtoarnmapara, MUKPOCKOIIA U T€IIECKOTIA.

10 Mopens riasa.

11.Pa3znoxxeHue 6€0ro cBETa B CIIEKTP.

12.TTonydenue 6e0r0 CBETa MPH CIOKEHUH CBETa Pa3HBIX I[BETOB.
Jlabopamopnuie padbomot u onvimot.

HccnenoBanne 3aBUCMMOCTH YIjla OTPAKEHUS CBETOBOIO Jiydya OT yriia
naJICHUsI.

N3ydeHne xapakTepUCTHUK M300paKeHHS TIPEAMETA B IJIOCKOM 3€pKajie.
HccnenoBanne 3aBUCHUMOCTH YIUIa MPEJIOMJIEHUS CBETOBOrO Jiyda OT
yriia MaJeHNs Ha TPAHUIIE «BO3LYyX—CTEKIIOM.

[Tonyyenue n3o0paxeHuit ¢ TOMOIILI0 COOUPAIOIIEH JTUH3HI.
Onpenenenne  (QPOKYCHOTO  pacCTOSSHUSL M ONTHYECKOW  CHJIBI
coOuparomiei JIMH3HI.

OnBITHI IO PA3NIOKEHHUIO OEJIOTO CBETA B CIIEKT.

OnpITH O BOCHPHATHUIO I[BETA NIPEIMETOB MPU UX HAOIIOIEHUN Yepe3
IIBETOBBIC (DHIIHTPHI.

Pa3znen 12. KBanTOBBIC SIBJICHHS.

Omnwitel Pe3epdopna u manerapHas mojzens aroma. Monens aroma bopa.
Hcnyckanue u nornoiieHue ceerta atomoM. KBaHThl. JIMHEHYaThie CIIEKTPBHI.

PamnoaktuBHOCTE. Anbda-, Oera- u ramma-uznydeHus. CrtpoeHue
aroMHOro  saapa. HyknoHHas  Momens  aromMHOro  siapa.  M30TorbL.
PannoaxtuBHble npeBpamenus. [lepuoa nmosypacnana aTOMHBIX SI€EP.

SAnepHbie peakuuu. 3aKOHbI COXpPAHEHHUs 3apsAI0BOTO U MACCOBOTO YHCEI.
DOHeprusi CBA3U aTOMHBIX sifiep. CBsI3b Macchl U 3HEpruu. Peakiuu cuHTe3a U
nenenus saaep. Ucrounuku sueprun CoJiHLIa U 3BE3].

SnepHas sHepreruka. JIeMCTBUS paAMOAKTUBHBIX W3JIYYCHHU HA KUBBIC
OpraHu3MBl.

Jemoncmpauuu.

CrexTpbl U31y4YEeHUS U MOTJIOMICHUSI.

CrexTpsl pa3MYHbIX Ta30B.

CnekTp BogOpoOa.

HaGmronenne TpekoB B kamepe Buibcona.

PaGota cuérurka HOHN3UPYIOMINX U3ITYICHHM.

Peructpanusa nznmyyeHns: NpupOAHbIX MUHEPAJIOB U MTPOAYKTOB.
JIaﬁopamopHue padbomwt u onvimol.

1. HaOnrozeHue CIUIOMIHBIX U JIMHEHYATBIX CIIEKTPOB U3TYUYCHHUS.
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2. WccnenoBaHue TPEKOB: U3MEPEHUE PHEPITUU YACTHULBI 10 TOPMOZHOMY

nyTH (1o gororpadusim).

3. M3mepenue paauoakTUBHOIO (poHa.

IHoBTOpHUTEILHO-00001IAKO 1M MOAYIb.

[ToBTOpUTETHEHO-0000ITAOIIINIA MOJYJIb npeaHa3HAuYCH TUTSt
cUCTeMaTH3alud ¢ O00OOIIeHHs] TMPEAMETHOIO COJAEPKAaHUS U ONbITa
NEeSATENbHOCTH, TPUOOPETEHHOTO MPU M3YYEHHH BCEro Kypca (PU3UKH, a TaKxKe
JUIsl IOATOTOBKM K OCHOBHOMY T'OCYAapCTBEHHOMY 3K3aMeHy MO (PU3MKe s
o0Oy4aromuxcs, BHIOPABIINUX 3TOT YU€OHBIN NMpeaMeT.

[Ipy u3yuyeHUH AAHHOTO MOJIYJS PEATU3YIOTCS U CHUCTEMATU3UPYIOTCS
BUJbl JICSITEIbBHOCTH, HA OCHOBE KOTOPBIX OOecredynBaeTcsi JOCTHXKEHUE
OPEeIMETHBIX W METalpelMETHbIX IUIAHUPYEMBIX pE3yJbTaTOB OOyuYeHHs,
(dopMupyeTcst eCTeCTBEHHOHay4YHasi TPAMOTHOCTh: OCBOEHHE HAYUYHBIX METOJIOB
UCCJIeIOBAaHUS SIBJICHUI MPUPOABI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBSCHATD
¢usnueckue SBICHUS, MPUMEHSS MOJyYeHHbIE 3HAHUS, pellaTh 3aJa4, B TOM
YHClie KAaUeCTBEHHbBIE U IKCIIEPUMEHTAIBHBIE.

[IpuHMnuanbHO  JEATENBHOCTHBIM  XapakTep  JaHHOro  pasfiena
peanusyeTtcs 3a CUET TOTrO, YTO OOYYAIOIIMECS BBIMIOIHSIOT 3a/1aHHSI, B KOTOPBIX
UM TIpejiaraeTcs:

HAa OCHOBE IOJIyYEHHBIX 3HAHUM pacrno3HaBaTb M HAY4YHO OOBSICHSTH
(duznueckue sIBICHHs B OKPYXKaIOIEH MPUPOJIE U OBCETHEBHON KU3HU;

UCIIOJIb30BaTh HAYYHBIE€ METObI HMCCIEOoBaHUS (U3MUECKUX SIBICHUM, B
TOM YHCJIE JIs1 IPOBEPKH TMIIOTE3 U MOIYUEHHUS] TEOPETUUECKUX BHIBOIOB;

OOBSCHATH HAyuyHble OCHOBbI  HamOojee  BaXKHBIX  JIOCTH)KEHUI
COBPEMEHHBIX TEXHOJOIMH, HampuMmep, MPAKTUYECKOI0 HCIIOJIb30BAHUS
pa3MYHBIX HCTOYHUKOB DSHEPrUM HA OCHOBE 3aKOHA IPEBpalllEeHUus U
COXpaHEHUs BCEX U3BECTHBIX BU/JIOB SHEPIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuenne @ui3nku Ha ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs
HaIpPaBJICHO Ha JOCTM)KCHHE JUYHOCTHBIX, METANpPEIMETHBIX M TPEIMETHBIX
o0pa3oBaTeIbHBIX PE3YJIHTATOB.

B pesynprare wu3ydeHus QUMK Ha YpPOBHE OCHOBHOTO OOIIEro
oOpazoBanuss y oOywaromerocss OyayT copMHpOBaHBI  CIEIYIOIIUE
JMYHOCTHBIE PE3yIbTaThl B YACTH:

o 1) naTpMOTHYECKOr0 BOCIIUTAHUS:

o — TpPOSIBICHUE HHTEpPECA K HCTOPUU M COBPEMEHHOMY COCTOSIHHMIO
pOoCCUiCKOM PU3NUECKON HAYKH,

o — LEHHOCTHOE OTHOLIEHUE K JOCTH)KEHUSM POCCHUHUCKUX YUYEHBIX--
(U3HUKOB;

o 2) rpa:kKIaHCKOro0 M 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

o — TOTOBHOCTh K AaKTMBHOMY Y4YaCTHIO B OOCYXIEHUU OOIIECTBEHHO

3HAYMMBIX M ATUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM
JTOCTH)KCHUHN (DU3UKWU;

o —  OCO3HaHME BAXHOCTH  MOPAJIBbHO-3TUYECKUX  TMPUHIIUIIOB B
NESATeTbHOCTH YYEHOTO;

° 3) 3cTeTHYECKOr0 BOCIIMTAHUS

o — BOCHPUATHE JCTETHYECKUX KauecTB (U3UYECKOW Hayku: e&
TapMOHUYHOTO TIOCTPOEHUS, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

o 4) HEHHOCTH HAYYHOT0 MO3HAHHUSA:

o — OCO3HaHHE IIEHHOCTU (PU3MYECKON HAayKH KaK MOIIHOTO MHCTPYMEHTa

MO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUA TEXHOJOTUN, BaKHEHIIEW COCTaBISIONIEH
KyJbTYPBI;

o — pa3BUTHE Hay4HOU M0003HATEITHLHOCTH, UHTEpeca K
UCCJIeI0BATEIBCKOM S TEIbHOCTH;

o 5) ¢opMupoBanus KyJbTYpPbl 310POBbSI M 3MOIHMOHAJLHOIO
0J1aronmoyumsi:

o — OCO3HAaHHME IEHHOCTH 0€30MacHOro o0pa3a >KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXHOCTH TpPaBWI O€30MACHOTO TIOBEICHUS Ha
TPAHCIIOPTE, HA JOPOrax, C AJIEKTPUUYECKUM M TEIUIOBBIM O0OpYyIOBAHHEM B
JIOMAIIIHUX YCJIOBUSX;

o — c(OpMHUPOBAHHOCTh HaBBbIKA Pe(ICKCHUU, MPU3HAHKE CBOCTO IpaBa Ha
OImMMOKY M TAKOTO K€ MpaBa y APyroro 4eJIOBEKa;

o 6) Tpy10BOI0 BOCIIMTAHMSI:

o — aKTUBHOE yYacTHE B PEIICHUU MPAKTHYECKUX 3a/1ad (B paMKaX CEMbH,

o0pa3oBaTeIbHON  OpPraHW3allMk, Topojia, Kpas) TEXHOJIOTHUYECKONM U
COITMATbHON HANPABICHHOCTH, TPEOYIONIUX B TOM 4YHCIE MU (HHU3NICCKHUX
3HAHMM;

° — HMHTEpEC K MPAKTHICCKOMY H3YYCHHIO MPOGECCHil, CBSI3aHHBIX C
busuKoii;

° 7) 3K0JOrn4eCKOro BOCIIMTAHMS :

o — OpHICHTAIlUS Ha NMPUMEHEHUE (DU3NUSCKUX 3HAHUU JUIS PEIICHUS 3a1a4

B 00JIACTH OKPYKAIOIIEH Cpebl, TUIAHUPOBAHUS TOCTYIKOB M OIICHKH HUX
BO3MOXHBIX MTOCIIEICTBUUN I OKPYKAIOLIEN CPEbI;

o — OCO3HaHUE I00aJBbHOIO XapakTepa 3KOJIOTHYeCKUX MpodJieM U MyTel
WX PELICHUS;



o 8) amanTanum K HU3MEHSIONIMMCH YCJIOBHAM COLMAJIBHOM U
NPUPOAHOI Cpeabl:

o — NMOTPeOHOCTh BO B3aMMOJICUCTBUU IPU BBIIOTHEHUU UCCIEIOBAHUN U
MPOEKTOB (PU3NUECKON HAMPaBIECHHOCTH, OTKPBITOCTh OMBITY W 3HAHUAM
APYTrux; 5
o — TIOBBIIIIEHHWE YPOBHS CBOEM KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO
NEeSATeNIbHOCTD;

o — moTpeOHOCTh B (OPMUPOBAHUM HOBBIX 3HAHUW, B TOM 4YHUCIIE
dbopmynupoBaTh UIEH, MOHATHUSA, THUNOTE3bI O (GUBHMYECKUX OOBEKTaX U
SIBIICHUSX;

o — Oco3HaH#We AePHUIMTOB COOCTBEHHBIX 3HAHWI W KOMIIETEHTHOCTEH B
00nacTi PU3HKHY;

o — TUTAHMPOBAHHE CBOETO Pa3BUTHSA B MPHUOOPETEHUH HOBBIX (PH3MYECKHX
3HAHMM;

o — CTpeMJICHHE AaHaTU3WpOBaTh W BBIIBIATH B3aUMOCBSI3U IPHPOJIEI,
o0IIIecTBa ¥ YKOHOMHUKH, B TOM YHCIIE C HCIIOJIb30BaHUEM (DU3HUECKUX 3HAHU;
. — OIICHKAa CBOMX JEHCTBHUI C y4ETOM BIMSHHUS Ha OKPYXKAIONIYIO Cpeiy,

BO3MOXKHBIX TJIOOAJIBHBIX MMOCIIEICTBHIA.
METAITPEAMETHBIE PE3YJIbTATBI

B pesynbrare ocBOeHHs TporpamMmbl 1Mo (hU3MKe Ha YPOBHE OCHOBHOTO
obmero  oOpazoBaHus y  oOywaromierocss  OyayT — cOpMHUpOBaHbBI
MeTanpeaMeTHbIE pe3yJabTaThl, BKJTFOUAIOIIHE II03HaBaTENbHBIC
yHUBEpCaJbHble y4yeOHBbIe JI€HCTBHSA, KOMMYHUKAaTHBHBIE YHHBEpCAJIbHBIE
y4ueOHbIE AEWCTBUS, PETYISTUBHBIE YHUBEPCAIbHbBIE YUeOHbIE eHCTBUSI.

Ilo3naBaTe/ibHbIe yHUBEpPCAJbHbIE Y4eOHbIE JeiicTBUS

Bba3oBble JJornuecKkue 1eiicTBUA:

° BBISIBIIATH M XapaKTepHU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB
(siBNICHUI);

° yCTaHABJIMBAaTh CYIIECTBEHHBIH NpPH3HAK KiIacCU(PUKAIIMH, OCHOBAHHS
JU1s1 0000ITIEHUS U CPAaBHEHUS;

° BBISIBIIATH 3aKOHOMEPHOCTH U TIPOTHBOPEYHMS B PacCMaTPHBAEMBIX
dakTax, TaHHBIX U HAOMIOACHUAX, OTHOCSIIITUXCS K (PU3NUESCKUM SBICHUSM;

° BBISIBIIATh NPUYWHHO-CJICJCTBCHHBIC CBS3M NMPHU W3yYCHUHM (PU3HUESCKUX

SIBJICHUH W TIPOIIECCOB, JIEJIaTh BBIBOJBI C HMCIIOJIB30BAHUEM JICTYKTHBHBIX H
UHIYKTUBHBIX ~YMO3aKIIOUCHHUH, BBIABUTaTh THIIOTE3BI O B3aUMOCBS3SIX
(bU3UIECKUX BEITUYNH;

o CaMOCTOSATETILHO BBIOMPATh CHOCOO pemieHus: y4eOHOW (u3nIecKon
3aaun  (CpaBHCHHME HECKOJIBKUX BapHaHTOB pEIICHUS, BHIOOp Hamboiee
MOIXOJIAIIETO ¢ YIETOM CaMOCTOATEIBHO BBIICIIEHHBIX KPUTEPHUERB).

ba3oBble ucciaenoBaTe/ibCKue 1eCTBUA:

o UCITOJIB30BaTh BOIPOCHI KaK MCCIICIOBATECIIBCKUI HHCTPYMCHT ITO3HAHNS,
o NPOBOAUTH TIO CaMOCTOSITENIBHO  COCTaBICHHOMY IIJIaHY  OIIBIT,
HECJIOXKHBIM  (DU3WYECKUU  DKCIIEPUMEHT,  HEOOJBIIOE  HCCIIEOBAHUE
(U3UIECKOTO SBICHUS;

o OIICHUBAaTh HAa MNPHMEHUMOCTH W JOCTOBEPHOCTh HHMOPMAIIHIO,
MOJIYYCHHYIO B XOJI€ CCIICIOBAHUS WM SKCIIEPUMEHTA;



o CaMOCTOSITeIbHO  (popMynupoBaTh  O0OOIIEHUST W BBIBOABI IO
pe3ysbTaTaM NpoBEAEHHOTO HAOIIOIEHUS, ONIbITA, UCCIIEI0BAHNUS;
o MPOTrHO3UPOBATh BO3MOXKHOE JlajbHEiIIee pa3BUTHE (U3HUYECKHUX
MIPOLIECCOB, @ TAKXKE BBIJBUTaTh MPEIINOJIOXKEHUS 00 HUX pPa3BUTHUU B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

Pab6ora ¢ undgopmanmeii:
o MPUMCHSTH PAa3IMYHbIC METOBI, HHCTPYMEHTBI U 3alPOCHI IIPU MOUCKE U
orOope wuH(pOpPMAIMM WM JAHHBIX C YYETOM TNPEJJIOKEHHOM YyuyeOHOU
dbuzndeckoi 3anauu;

J aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HH(DOpPMALUIO
Pa3IUYHBIX BUIOB U (OPM IPEICTABIICHHUS;
o CaMOCTOSATEJIbHO BBIOMpPATh ONTHUMabHYIO (OpMYy TpelCTaBICHUS

uHbOpMAIMK ¥ WUIIOCTPUPOBATH PEIIaeMble 3a7aud HECIOKHBIMU CXEMaMH,
auarpaMMaMu, MHOM TpaduKoil 1 X KOMOMHAIUSIMHU.

KommyHuKkaTHBHBIE YHUBepcaibHbIe YUeOHbIe 1eiCTBUA:

o B X0 00CYXJeHUs yuyeOHOro Marepuana, pe3yibTaToB JabOopaTOpPHBIX
paboT M TMPOEKTOB 3a7aBaTh BOIMPOCHI MO CYHIECTBY OOCYXIaeMOW TEMbI M
BBICKA3bIBaTh WJEH, HAllEJICHHbIE HAa pEIICHHE 3aJadyd U TOoJJepKaHHe
0J1aroxenaTeIbHOCTH OOIIEHUS;

o COTIOCTABIISITh CBOM CYXJCHHSI C CYXJACHUSMH JPYTUX YYaCTHUKOB
uasnora, 0OHapYKUBaTh Pa3Iuyue U CXOJICTBO MO3UIINIA;

o BBIPQ)XKaTh CBOIO TOYKY 3PCHHS B YCTHBIX U MHUCbMEHHBIX TEKCTAX;

o nyOJIUYHO TMPEJCTaBIATh PE3YJAbTATHl BBIMOJHEHHOTO (HU3UYECKOTO
OTbITa (IKCIIEPUMEHTA, UCCIIEIOBAHUS, TIPOEKTA);

o NOHMMATh W  HWCHOJIb30BaThb  NPEUMMYIIECTBA  KOMaHIHOW U
UHANBUAYATHHON pabOThl IPU PEIICHUH KOHKPETHON (pU3NUECKOi mMpoOIeMbl;

o NPUHUMATh L€ COBMECTHOU AEATEIbHOCTH, OPraHU30BBIBAThH IEUCTBUS

1o e€ JTOCTHXKEHHIO: paclpelessiTh POiau, 00CYXIaTh MPOIECCHl U PE3YIbTaThl
COBMECTHOM paboThI, 000011aTh MHEHUSI HECKOJIBKUX JIOJIEH;

o BBITIOJHSTH CBOIO YacTh pa0dOTHI, JOCTUTAsI KAYECTBEHHOTO PE3YJIbTaTa 10
CBOEMY HAIIPaBJICHUIO U KOOPJAMHHUPYS CBOM JIEUCTBUS C APYTUMHU YI€HaAMU
KOMaH/Ibl;

. OIICHMBATh KAaYECTBO CBOETO BKJaJa B OOIIMIA MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATEIHHO CHOPMYITHUPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBHUS.

PerynsiTuBHbIe yHHBepcalbHbIe YUueOHbIe JAeilicTBUS

Camoopranusanus:

o BBISIBIIATH MPOOJIEMBI B )KU3HCHHBIX U YICOHBIX CUTYaALUSIX, TPEOYIOITUX
JUISL perieHus: GU3NIeCcKuX 3HAHUH;

o OPUCHTHPOBATbCSA B  PA3IMYHBIX IMOAXOJAX MPHUHATHS  PCIICHHI
(MHAUMBUIYyaTbHOE, TPHUHATHE PEIICHUS B TPYINe, MPUHATHE pPEIICHUN
TPYIIOi);

o CaMOCTOSITEILHO COCTABJISITh QJITOPUTM PCIICHHS (PU3HYESCKON 3a1a4uu

WM TUIaHA WCCIIENOBAaHUA C y4ETOM HMMEIOIINXCS PECYpCOB M COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTHUPOBATH MPEIJIaraeMble BApUAHTHI PELICHUN;

o nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTPOJIb, SMOLIMOHAJbHbIH HHTEJJIEKT:
o JIaBaTh aJICKBATHYIO OLICHKY CUTYallUH U MpeiaraTh IjiaH €€ U3MEHEHHUS;
o OOBSICHSITh MPUYMHBI  JIOCTHXKEHUSI  (HEOCTUKEHUS) pe3yJIbTaTOB

NEeATEeNbHOCTH, JaBaTh OLIEHKY NPUOOPETEHHOMY OTIBITY;



o BHOCUTb KOPPEKTHUBBI B JCATEIBHOCTH (B TOM YHCJI€ B XOJI BBIMOJHECHUS
(GU3UYECKOro MCCIIECIOBAHUS WM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENIHCTB,
M3MEHUBIIHUXCS CUTYaIlNH, YCTAHOBJICHHBIX OITMOOK, BOSHUKIINX TPYIHOCTEH;

o OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIH U YCIOBUSM;

o CTaBUTh C€0s1 Ha MECTO JPYroro 4ejoBeKa B XOJE CIOpa WINA AUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTOro;

. npu3HaBaTh CBOE MPAaBO HA OLIMOKY MpHU pelieHuH (U3MYECKUX 3ajad

WJIA B YTBEPXKACHUAX HA HAYYHBIE TEMBI U TAKOE JK€ IIPaBO APYroro.
HPEAMETHBIE PE3YJBTATDBI

K xonmy oOydenuss B 7 kJjacce NpeIMETHbIE pe3ylbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCS YMEHUM:
o UCIIOJIB30BaTh  TOHATHUS: (PU3MYECKHE ¢  XUMHUYECKUE  SBJICHUS,
HAOIIOJIeHUe, OKCIEPUMEHT, MOJeNb, THUIOTE3a, CAUHULBI (U3HIECKUX
BEJIMYMH, aTOM, MOJICKYyJla, arperatHbpleé COCTOSIHUS BeliecTBa (TBEpHIOE,
KUJKOe,  Ta3o00pa3HOE),  MEXaHW4YeCKoe  JIBIDKeHHE  (paBHOMEpPHOE,
HEpPaBHOMEpHOE, MPSMOJUHEHHOE), TPACKTOpUs, PaBHOJEHUCTBYIOIIAs CHIIA,
nedopmanus (yrnpyras, miacTuieckas ), HeBECOMOCTh, COOOIIAIOIINECS COCY/IbI;
o paznuuath siBiaeHus (aud@y3us, TEII0BOE JBHKCHUE YaCTHUIl BEIIECTBA,
paBHOMEpHOE JIBIDKCHHE, HEpPaBHOMEPHOE JBIDKCHHE, UHEPIHS,
B3aMMOJICVICTBUE TE€JI, PABHOBECHUE TBEPIBIX TEI C 3aKPEIJIEHHOM OCBHIO
BpallleHus, Tepeaada JaBieHUs TBEPABIMH TelaMH, JKUJIKOCTSIMH WM Ta3aMu,
aTMoc(epHOe JIaBlieHue, MJIaBaHue TeJl, MPEBPAIEHUs MEXaHUYECKON SHEPTHUN)
0 ONUCAaHMID MX XapaKTEPHbIX CBOMCTB U HA OCHOBE ONBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBICHUE;
o pacmo3HaBaTh TPOSBICHHE U3YYEHHBIX (U3MUECKUX SBJICHUN B
OKpYXaloIllleM MHUpE, B TOM 4YHclie (PU3nUeCcKUe SBICHUSI B MPUPOJIE: MPUMEPHI
JIBUKEHHUSI C PA3JINYHBIMU CKOPOCTSMH B )KMBOW M HEKUBOW MPUPOAE, ACHCTBHE
CWIbl TPEHHsSI B TPHUPOJAEC M TEXHHKE, BIUSHHE aTMOC(HEPHOTO JABJICHUS Ha
KUBOW OpraHu3M, IUIaBaHWE pbIO, pblYard B TeNE€ 4YEJIOBEKa, NPH ITOM
MEPEBOJUTH MPAKTUICCKYI0 3a/ady B Y4YCOHYIO, BBIACISTH CYLICCTBCHHbIC
CBOCTBA (IPU3HAKH) QU3UYCCKHUX SBIICHUN;
o OMKCHIBATh U3YUCHHBIC CBOWCTBA TeNl M (PU3UUECKUE SBJICHUS, UCTIONB3YS
¢usnueckre BeIMUMHBI (Macca, 00bEM, IMIOTHOCTH BEIIECTBA, BPEMs, MYTh,
CKOPOCTb, CPEIHSS CKOPOCTh, CHJIa YIPYTOCTH, CHJIa TSKECTU, BEC Tela, CHIIa
TpeHusi, AaBieHue (TBEPIOro Tena, *KUIAKOCTH, ra3a), BHITAJIKUBAIONIAs CHUIIA,
MeXaHW4JecKass paboTa, MOITHOCTbD, IJICYO CHIIBI, MOMEHT CHJIbI, KO3()(PHUIIUCHT
MOJIE3HOTO JICHCTBUS MEXaHW3MOB, KHHETUYECKAass U MOTEHIMAIbHAs HEPTUs),
IpU OINKCAHWU TPABUIBHO TPAKTOBATh (DU3MUECKHN CMBICT HUCIOJIb3yEMBIX
BETMYMH, WX OO0O3HAYCHUS W €IWHUIBI (U3UYECKUX BEJIMYMH, HAXOIUTH
dbopMyInbl, CBS3BIBAOIINME JaHHYIO (PU3WYECKYI0 BEIMYMHY C JpPYTUMHU
BETMYMHAMH, CTPOUTh TpaduKH M3YYCHHBIX 3aBUCUMOCTEH (HU3HUUECKUX
BEJINYUH;
o XapaKTepru30BaTh CBOWCTBA TeJ, (PU3MUYECKHE SBICHUS W TPOIECCHI,
UCIIOb3Ys MpaBUIa CIOKEHUsSI CUJI (BAOJIb OJHOU MpsiMON), 3akoH ['yka, 3akoH
[lackans, 3akoH ApxuMena, IpaBUIO paBHOBecHs! phiuara (0J10Ka), «30J10TOE
MPaBUJIO» MEXaHMKH, 3aKOH COXPAHEHUS MEXAHUYECKOW IHEPTrUH, MPU ITOM
JaBaTh CIOBECHYIO (POPMYJIUPOBKY 3aKOHA U 3aMHUCHIBATh €r0 MAaTEMaTUYECKOE
BBIPAXKEHUE;



o OOBSACHATH (PU3NYECKUE SABJICHHUS, POLIECCHI U CBOMCTBA TEN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalld NPAKTUKOOPUEHTUPOBAHHOI'O XAapAKTEpa: BBISABIATH
MIPUYUHHO-CJIE/ICTBEHHbIE CBSI3U, CTPOUTH OOBSCHEHHE M3 1—2 JOrHYecKUux
maroB ¢ omnopod Ha |-2 uW3y4eHHBIX CBOWCTBA (DU3HYECKUX SBICHUM,
(pu3MUECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

o pemaTe pacy€THbIE 3aaud B 1—2 JEHCTBHS, HMCHOJIB3YS 3aKOHBI H
dbopmyInibl, cBsI3bIBatONIUE (PU3NYECKUE BEITUYMHBI: HA OCHOBE aHaIu3a YCJIOBUS
3a/layu 3aIMChIBaTh KPATKOE YCIIOBUE, MOJACTABIATh (PU3MUECKUE BEIMYMHBI B
GopMynbl M NPOBOAMTH  pacy€Tbl, HAXOAWTb CIPABOYHBIE JaHHBIE,
HEOOXOIMMBbIE ISl peLIeHUsl 3a/lay, OLEHUBATh PEATUCTUYHOCTh MOJYYEHHOU
(u3nuecKoi BETUYUHBL;

o pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PpELIUTh MpPU MOMOIIU
(¢u3nuecKuX METOAOB, B ONHCAHUM MCCIEIOBAaHUS BBIACIATH IpPOBEpsSEMOe
OpeanoyioxkeHue (rumnoresy), pasinyarb M UHTEPIPETUPOBATH MOJTYUECHHBIN
pe3ysbTaT, HAXOAUTh OLIMOKM B XOJE OIbITa, JeJaTb BBIBOABI IO €ro
pe3yabpTaTaM;

o OPOBOAUTH OMNBITBI 1O HAOMIOACHUIO (DU3MYECKUX SIBICHUW WM
¢u3nueckux CBOWCTB Tel: (HOPMYIUPOBATh NPOBEPSEMbIE MPEANOI0KEHHUS,
coOupaTh YCTAaHOBKY M3 MPEUIOKEHHOTO OOOpYAOBAaHMS, 3alHUCBHIBATH XOJI
OTbITa U (OPMYITHUPOBATH BHIBOJBL;

o BBIIIOJIHATh MPSAMBIE W3MEPEHUS PACCTOSIHUS, BPEMEHH, MAacChl Tea,
00BbEMa, CHJIBI U TEMIIepaTyphbl C MCIOJIB30BAHMEM AHAJIOTOBBIX M IU(PPOBBIX
npuOOpPOB, 3aMKUCHIBATH MOKA3aHUS MPUOOPOB C YUETOM 3aJaHHON aOCOIIOTHOU
IIOTPELIHOCTH U3MEPEHUN;

o IPOBOJIUTh UCCIIEIOBAaHUE 3aBUCUMOCTU OJHON (PU3MUYECKON BEIUYMHBI
OT JpYyro C HCIOJIB30BAHUEM INPAMBIX H3MEPEHUH (3aBUCHMOCTH MYyTH
PAaBHOMEPHO JBHXKYILETOCA Tela OT BPEMEHU JABUKEHUSA Teja, CUIIBI TPEHUs
CKOJIbKEHHUsI OT Beca Teja, KadecTBa OOpaOOTKM TOBEpPXHOCTEH Ten M
HE3aBUCUMOCTH CWIBl TPEHUsA OT IUIOMIAAU COIPUKOCHOBEHMS TEJ, CHUIIbI
yIpPYyrocTd OT YJUIMHEHUS TPY>KUHBI, BBITAIKUBAIOIIEH CHUIBI OT 0OO0BEMaA
NOTPYKEHHON YacCTU TejJa U OT IUIOTHOCTH JKMIKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTH Teja, OT INIyOMHBI, Ha KOTOPYIO MOTPY>KEHO TeNo, YCIOBHUM
IUIaBaHUsl TeJ, YCIOBUM paBHOBECHUS pblyara M OJIOKOB), y4acTBOBaTb B
IUIAaHUPOBAHUU Y4eOHOrO HCCIEIOBaHUs, COOUpaTh YCTAaHOBKY U BBINOJIHSTH
U3MEpEHUs, Cienys MpeAJIOKEHHOMY IUIaHy, (UKCHUpOBaTh pe3yJbTaThl
HOJYyYEeHHOW 3aBUCUMOCTH (DU3MUECKMX BEIUYMH B BUJEC NPEIIOKEHHBIX
TaOJIUI] ¥ rPaUKOB, JEIaTh BBIBOBI 10 pe3yJIbTaTaM MCCIIEIOBAHNUS;

o IPOBOJIUTh KOCBEHHBIE M3MEpPEHHUs (U3NUECKUX BEIUYMH (TUIOTHOCTH
BEILIECTBA JKUJIKOCTH M TBEPAOrO TeENa, CUJa TPEHUSA CKOJBXEHHs, NABIICHHUE
BO3/1yXa, BBITAJIKUBAIOIAs CWJA, JEUCTBYIOIIAs Ha MOTPYKEHHOE B KUAKOCTH
TEJO0, KOA(p(ULUUEHT TMOJNEe3HOr0 AEMCTBHUS MPOCTHIX MEXaHU3MOB), CIEnys
NPEJIOKEHHON WHCTPYKLUMU: TIpH  BBIIOJHEHUMM M3MEPEHUH cobupaTh
DKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIYMCIIATH 3HAYEHUE NCKOMOW BEJIMYMHBI,

o coOmomaTh TMpaBWiia TEXHUKH Oe3omacHocTH Tipu  pabote ¢
1a00paTOPHBIM 000PYI0BAHUEM;
o yKa3bIBaTh MPUHIUIBI JACHUCTBUS NPUOOPOB U TEXHUUYECKUX YCTPOUCTB:

BECHI, TEPMOMETpP, TUHAMOMETP, COOOIIAIOIINECS COCYIbl, OApOMETp, phIyar,
MOABUKHBIN U HEMOJBUKHBIN OJIOK, HAKIIOHHASI TUIOCKOCTH;

o XapaKTEepU30BaTh MPUHLUMBI JCUCTBUSA U3YYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA HX ONUCAHUS (B TOM YHCIE:
MOJAIINITHUKH, YCTPOMCTBO BOAONPOBOJAA, TMAPABIMYECKAMN IMPECC, MAHOMETD,



BBICOTOMED, IMOPIIHEBOM HACOC, apeoMETp), MCHOJb3ys 3HAHHMS O CBOMCTBAx
¢uznueckux  SABJEHUH U HEOOXOAUMBbIE  (PU3MYECKHE  3aKOHbl U
3aKOHOMEPHOCTH;
o NPUBOJUTH  NpUMEphl  (HAXOOUTh HMHGMOpPMALMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIOJIb30BaHUSI (PU3NYECKUX 3HAHUU B MOBCEIHEBHOM KU3HU
st obecrieueHus 0e30MacHOCTM MpU  OOpallleHuH ¢  [OpudbopamMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3/I0pOBbs U COOJIOJEHUS HOPM
HKOJIOTMYECKOT0 TIOBEICHUS B OKpYXKaloUIeH Cpelie;
o OCYHIECTBJISITh OTOOP MCTOYHMKOB HHGopMmanuu B HWHTepHere B
COOTBETCTBHM C 33JaHHBIM ITOMCKOBBIM 3alpOCOM, Ha OCHOBE HMEIOIIMXCSA
3HAHUM M MYTEM CpPAaBHEHHUS PA3JIMYHBIX UCTOYHMKOB BBIACNIATh HHPOPMALIUIO,
KOTOpasi sIBJISETCA MPOTUBOPEYUBON WIIM MOXKET OBITH HEAOCTOBEPHO;
o UCIOJIb30BaTh MPU BHINOJHEHUH YYEOHBIX 3aIaHUM HAYYHO-TIOMYJISIPHYIO
TUTEepaTypy (U3MUECKOro COJAEpXkaHUs, CHpPaBOYHBIE MAaTepUalbl, PECypChl
cetu  WHTepHer, BiuageTh  NpuéMaMM  KOHCIEKTHUPOBAHMS  TEKCTa,
npeoOpazoBaHus HHGOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JPYTYIO;
o co37aBaTh COOCTBEHHbIE KpaTKHE MMCbMEHHbBIE U YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAINK (HU3UIECKOTO COACPKAHUS, B TOM YUCIIE
nyOIMYHO AeNaTh KpaTKHe COOOIIEHUS O pe3ysbTaTaX MPOEKTOB MU yUeOHBIX
UCCJICIOBAaHUN, MPU ITOM TPAMOTHO HKCIOIb30BaTh M3YUYCHHBIA MOHSITUIHBIN
anmapar Kypca (GU3HKH, COPOBOXK/IATh BHICTYIUICHUE MTPE3EHTALIUECH;
o IpU BBIMOJTHEHUU YYEOHBIX MPOEKTOB M HUCCIIENOBAHHUI paclpeaesiiarTh
00513aHHOCTH B TPYMIE B COOTBETCTBHM C MOCTABICHHBIMU 3aJladyaMu, CJIEIUThb
3a BBINOJHEHHUEM IIJIaHa JEHCTBUM, aleKBATHO OLIEHUBATh COOCTBEHHBIN BKJIAJ
B JESTENBbHOCTh TI'PYIIbI, BBHICTPAaMBAaTh KOMMYHMKaTHMBHOE B3aUMOJEHCTBHE,
YUUTBIBAasi MHEHUE OKPY>KAIOILUX.

K konny oOyueHuss B 8 kjacce npenMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaXkaTh CHOPMHUPOBAHHOCTD y OOYyHAIOIIUXCSI YMEHUI:
o UCMOJIb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBUKEHUE
aTOMOB M MOJIEKYJ, arperaTHbleé COCTOSIHHUS BEIIECTBA, KPUCTAIUIMYECKHE U
amop(HbIe Tejla, HACBHILICHHBIM M HEHACBHIIIEHHBIH IMap, BIAXKHOCTh BO3AYXa,
TeMIepaTypa, BHYTPEHHSS SHEprus, TEIUIOBOM JBUTaTedb, 3JIEMEHTapHBIH
AIIEKTPUYECKUM 3apsisl, AJIEKTPUYECKOE I10Jie, NPOBOJHUKU U JTUAIEKTPHUKH,
MTOCTOSIHHBIN AJIEKTPUUECKUN TOK, MAarHUTHOE T10JIE;
o pa3nuuaTh sBJICHUS (TEIJIOBOE pacIIMpeHue M C)KaTue, Tervlonepenaya,
TEIUVIOBOE pPaBHOBECUE, CMAuyMBAaHWE, KaNWUIIPHbIE SBJICHUs, HCIapeHue,
KOHJEHCalus, IUIaBJIEHUE, KpUCTauIM3auus (OTBEpPAECBAaHUE), KHIICHHE,
Terionepeaaya (TErIoNpPOBOAHOCTh, KOHBEKIHS, W3IyYEHUE), 3JIEKTpU3aLUs
TEJ, B3aMMOJCHCTBHE 3apsOB, JEUCTBUS 3JIEKTPUYECKOTO TOKA, KOPOTKOE
3aMBbIKaHUE, B3aWMOJCICTBUE MAarHUTOB, JEHCTBUE MArHUTHOIO IO Ha
IIPOBOJHUK C TOKOM, OJJIEKTPOMarHUTHas MWHAYKLOMS) IO ONUCAHUIO UX
XApAaKTEPHBIX CBONCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOUIUX JaHHOE
dusnueckoe sSBICHUE;
o pacrmo3HaBaTh MPOSIBJICHHE M3YyYEHHBIX (PU3UYECKUX SBICHUH B
OKpY)XalollleM Mupe, B TOM u4ucie (U3NYECKUE SBICHUS B MPHUPOJE:
ITOBEPXHOCTHOE HATSKEHUE M KAWJUIAPHBIE SIBICHUS B PUPOJE, KPUCTAIIIBI B
npupone, wuznydeHue ConHIla, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3bI,
oOpa3oBaHME pOCHI, TyMaHa, WHEsS, CHEra, OJJIEKTPUYECKHE SBICHHUS B
atMoc(epe, 3IIEKTPUYECTBO JKMBBIX OPraHU3MOB, MAarHUTHOE IOJIe€ 3E€MIIH,
Ipeid MOoJIIOCOB, pOJIb MAarHUTHOIO IOJS Uil KU3HU Ha 3emiie, MOJIIPHOE



CUSIHHME, TPU 3TOM TMEPEBOJUTH MPAKTHYECKYIO 3aJauy B YUeOHYIO, BBIICIATH
CYILIECTBEHHbIE CBOMCTBA (MIpU3HAKHU) (PU3UUYECKUX SIBICHUN;

o OMUCHIBATh U3YUYEHHBIE CBOMCTBA TeN U (PU3UUYECKUE SBJICHUS, UCTIONB3YSI
dbu3nUeckue BEIMYMHBI (TeMIepaTypa, BHYTPEHHSISI HSHEPrHs, KOJIUYECTBO
TEIJIOTHI, yJleJibHAs TEIJIOEMKOCTh BEIECTBA, YIEIbHAas TEIJIOTa IJIaBJICHUS,
ylelibHasi TEeIuioTa MapooOpa3oBaHUs, ylAesbHAas TEIUIOTa CrOpaHMs TOILIMBA,
KO3(pUIIMEHT TMOJIe3HOTO JEHUCTBUS TEIUIOBOM MAIllMHBI, OTHOCHUTEIbHAs
BJIQXXHOCTh BO3/yXa, OJJCKTPUUYECKUIN 3aps]l, CUJa TOKa, JJIEKTPUUYECKOE
HalpspKeHWE, COMPOTHBIICHHE  TMPOBOJHUKA,  YNEIbHOE  CONPOTHUBIICHUE
BEIlleCTBa, pabOTa W MOIIHOCTb DJJICKTPUYECKOTO TOKAa), MNPU OMHCAHUU
NpaBUIBHO TPAKTOBATh (PU3MUECKUN CMBICT HCIOJIB3YEMBIX  BEJIMYUH,
o003HaYeHUs] W eAUHUIBI (U3WYECKUX BEIMYMH, HAXOIUTh (DOPMYIIbI,
CBSI3BIBAIOIINE JIAHHYIO (PU3UUYECKYI0 BEIWYUHY C JPYTUMHU BEIMYMHAMU,
CTPOUTH rpadKU U3YUCHHBIX 3aBUCUMOCTEHN (DU3NYECKUX BEJIIMYUH;

o XapaKTepU30BaTh CBOMCTBA Tel, (U3UUYECKUE SBJICHUS M TMPOIECCHI,
UCTIOJIB3YSl OCHOBHBIE TOJIOXKEHUS  MOJICKYISIPHO-KUHETUYECKOH  TEOpUH
CTPOCHHMS BEIECTBA, MPHUHIMI CYNEPHO3UIUA TIOJIeH (Ha Kad4eCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsna, 3akoH Oma g ydyacTka IeNu, 3aKOH
Jxoyns—JleHna, 3aKOH COXpaHEHUS SHEPrUHU, MPU ATOM JaBaTh CJIOBECHYIO
dbopMyITUPOBKY 3aKOHA U 3aMMCHIBATh €T0 MaTEeMAaTHYECKOE BhIPAKEHUE;

o OOBSICHATH (YU3UYECKHE TMPOIECChl U CBOWCTBA TEJ, B TOM YHUCJIE W B
KOHTEKCTE CHUTyallud TMPAKTUKOOPUCHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCJICICTBEHHBIE CBSI3U, CTPOUTh OOBICHEHHWE W3 1—2 JIOTHYECKHUX
miaroB ¢ omnopod Ha 1-2 uU3y4YeHHBIX CBOWCTBA (PU3UYECKHUX SIBICHHMH,
(du3MUECKNX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

o pemiaTte pacy€THbIE 3aJayd B 2—3 JEHUCTBHS, HCIOJIB3YS 3aKOHBI H
(dbopMyIbl, cBsI3bIBAIOIINE (PU3MUECKUE BEJIMUMHBI: HA OCHOBE aHAIN3a yCIOBUS
3ala4d 3alUCHIBATH KPATKOE YCIOBHUE, BBISBIATh HEAOCTATOK JAHHBIX IS
pelieHusl 3ajJadyd, BBHIOMPATh 3aKOHBI U (POpPMYJbI, HEOOXOAMMBIE IS €&
peuieHns, MOpOBOAUTH pacy€éThl W CpPAaBHHUBATh IIOJYYEHHOE 3HAYCHUE
(bu3nuecKkoi BETUYMHBI C U3BECTHBIMU JTAHHBIMU;

o pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEIIUTh MPU TOMOIIH
¢u3MUecKnuX METONIOB, HCIOJb3Yysd OMHCAaHUE HCCIEIOBaHUS, BBIICIATH
IPOBEPSIEMOE MPEAIIOIOKEHNE, OLICHUBATh MPABUIBHOCTD MOPSAKA IPOBEACHUS
UCCJIEJOBAHNs, 1€J1aTh BbIBOJIBI;

o IPOBOAUTH OMBITHI MO HAOMIOACHUIO (PU3WYECKUX SBICHUN WIH
¢uznuecknx CBOWCTB TeN (KamWUJISIPHBIC SIBICHHS, 3aBHCHUMOCTH JIaBIICHUS
BO3/yXa OT ero o0Obéma, TemIepaTypbl, CKOPOCTH Ipollecca OCThIBaHUS W
HarpeBaHus TMpU H3IYYEHHH OT LBETa H3Iy4arlled (moriomaromeil)
MMOBEPXHOCTH, CKOPOCTh HCHApEHUsi BOABI OT TEMIIEPATypbl JKHUIKOCTH U
Iomaan €€ TOBEPXHOCTH, DJJEKTpU3alus Tel U B3aUMOJICUCTBUE
ANEKTPUYECKUX  3apslloB,  B3aMMOJICMCTBUE  IOCTOSIHHBIX  MArHHUTOB,
BU3yaJIM3allsl MAarHUTHBIX TIOJIEM TOCTOSHHBIX  MArHUTOB, JACHCTBUS
MarHUTHOTIO MOJIsl Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa, CBOMCTBA
ANEKTPOABUTATENSI TIOCTOSSHHOTO TOKa):  (OPMYIHpPOBAaTH MPOBEPSEMBbIC
MPEANOJIOKEHNS, COOMpaTh YCTAHOBKY M3 MPEIJIOKEHHOIO0 O0OpyI0BaHMUS,
OMUCHIBAThH XOJI OMbITa U (POPMYIHPOBATH BHIBOBI,

o BBIMIOJIHSIT ~ MpPSIMbIE  M3MEPEHUSI  TEMIIepaTypbl, OTHOCUTEIBLHOMU
BJIQYKHOCTH BO3/1yXa, CUJIbl TOKA, HAMPSDKEHUSI C UCMOJIb30BAaHUEM aHAJIOTOBBIX
npuOOpOB M JATYUKOB (PU3UUECKUX BEJIMYMH, CPAaBHUBATh pE3yJIbTaThl
M3MEpeHHH ¢ y4ETOM 3aJJaHHOU aOCOJIFOTHOM MOTPENTHOCTH;



. MPOBOJUTH HCCIEAOBAHME 3aBUCHUMOCTU OJHOW (PU3MYECKOW BEIMUYUHBI
OT JApyrol ¢ HCHOJb30BAHUEM TPSAMBIX HU3MEPEHUM  (3aBUCUMOCTH
COIIPOTUBJICHUS IIPOBOJHUKA OT €r0 JUIMHBI, IUIOIAAN IIOIIEPEYHOr0 CEYCHUS U
YAEIBHOIO CONPOTUBIICHUS BELIECTBA IIPOBOJAHUKA, CUIIBI TOKA, UAYIIETO Yepes
IIPOBOJHHUK, oT HaIPsKCHUS Ha IIPOBOJHUKE, HCCIIEJOBAHUE
MOCJIEIOBATEIBHOTO M MapajuIeJIbHOTO  COEAMHEHUH  MPOBOJHUKOB):
IUIAaHUPOBATh MCCIIEOBAHUE, COOMPATh YCTAHOBKY W BBIMOJHATH U3MEPEHMUS,
cienys MPEeAJIOKEHHOMY IUJIaHy, (UKCUPOBATh PE3yJbTaThbl MOJYYEHHOU
3aBUCUMOCTH B BUJE€ TAaOMUI U TI'padUKOB, JI€JaTh BBIBOABI MO pe3yjibTaTaM
HCCJIEIOBAHUS;

o IPOBOAUTh KOCBEHHbIE H3MepeHUsi (U3MYECKUX BENMYUH (ylenbHas
TEIUIOEMKOCTh BELIECTBA, CONMPOTHUBICHHE IMPOBOJHUKA, paboTa U MOIIHOCTbH
AIEKTPUYECKOT O TOKa): IIJIAHUPOBATh U3MEpEHUs, coOupaTh
JKCIIEpUMEHTAJIBHYI0 YCTAHOBKY, CJEAys MPEIIOKEHHOW MHCTPYKLMU, U
BBIYMCIIATh 3HAYCHHUE BEJINYMHBI,

J coOiofaTh MpaBWjia TEXHUKH Oe3omacHocTH npu  pabore ¢
71a60paTOPHBIM 000PYAOBAHUEM;
o XapaKTepH30BaTh TPHUHIMIBI JCUCTBUS HW3YYEHHBIX TPUOOPOB H

TEXHHYECKUX YCTPOMCTB C OMOPOH Ha MX ONMUCaHUsA (B TOM YHCIIE: CHCTEMa
OTOIUICHHS JOMOB, THTPOMETp, THapoBas TypOWHa, aMIIEPMETP, BOJIBTMETD,
CUCTUYMK  DJICKTPUYECKOW  DHEPIHH, DJICKTPOOCBETHTEIIbHBIC  MPUOOPHI,
HarpeBaTeIbHbIC DIIEKTPOIIPHUOOPHI (mpuMepsI), AICKTPUYCCKHEC
NPEIOXPaHUTEH, DSJICKTPOMArHUT, SJEKTPOJBHUIaTeh IOCTOSHHOTO TOKa),
UCIIONIb3Ys 3HAHUS O CBOWCTBAX (DU3MYECKUX SIBICHHUM M HEOOXOANMbIE
¢duznueckre 3aKOHOMEPHOCTH;

o pacmo3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA M H3MEPUTEIbHBIC
npuOOpbl IO CXeMaM U CXEMaTUYHBIM PUCYHKaM (GKUIKOCTHBIN TEpMOMETD,
TEPMOC, TICUXPOMETpP, TUTPOMETP, JBUTaTeJb BHYTPEHHETO CrOpaHMs,
ANIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl DJEKTPUUYECKUX LeNmerd ¢
MOCTICJIOBATENIbHBIM U TMapajIeIbHBIM COCIWHEHUEM DJEMEHTOB, pa3iinyas
yCIIOBHBIE 0003HAYEHUS AIIEMEHTOB AJIEKTPUUYECKUX IIEeTICH;

o OPUBOJIUTH  TpUMEPHl  (HAXOAuUTh HWHGOpPMAIMI0O O  MpUMEpax)
IPAKTUYECKOTO MCIOJIBb30BaHUS (DU3NYECKUX 3HAHUW B TOBCEIHEBHON KH3HU
I obecrieueHus 0€30MAacHOCTH IMpU  OOpallleHHMW ¢ TIpudbopamMu U
TEXHUYECKUMHU YCTPOUCTBAMH, COXpPAHEHHUS 3/I0POBbS W COOIIOJEHUS HOPM
HKOJIOTHYECKOTO TIOBEICHUS B OKpPYXKAIOIIeH cpelie;

o OCYIICCTBIISITh TOWCK HWHPOpManuu (PU3MUECKOTO COJACPKAHUSI B
NuTepHere, Ha OCHOBE WMEIOMIMXCA 3HAHUA U TMyTEM CpaBHEHUS
JIOTIOJTHUTENBHBIX WCTOYHHUKOB BBIIEIATh HHGOPMAIMIO, KOTOpPAsl SBISACTCS
MIPOTHUBOPEUHNBOUN WIIM MOKET OBITh HEJJOCTOBEPHO;

o UCIIOJIb30BaTh MIPH BHITIOJHEHUN YYEOHBIX 3aIaHUM HAYYHO-TIOMYJISIPHYIO
TuTepaTtypy (U3MUECKOTO COJAEpIKaHUsS, CIPABOYHBIE MaTepHaNbl, PECypChI
cetm  HHTepHeT, BiIageTh nNpuéMaMM  KOHCIICKTHUPOBAHHS  TEKCTa,
npeoOpa3zoBaHus HH(DOPMAIIUU U3 OJHONM 3HAKOBOM CUCTEMBI B JIPYTYIO;

o co37aBaTh COOCTBEHHBIE NMHUCHMEHHBIE M KpPAaTKHE YCTHBIC COOOIICHUS,
0000mass wHPOpPMAMIO W3  HECKOIBKUX  HCTOYHUKOB  (PU3UUYECKOTO
CONlepKaHMs, B TOM YHUCJE MyOJMYHO MPEACTABISATH PE3YIbTaThl MPOEKTHOU
WM HWCCIEAOBATENLCKONW JESTEIIBHOCTH, MPU JTOM TPAMOTHO HCIIOIh30BaTh
M3YYCHHBIA MOHATHIHBIN ammapaT Kypca (U3uKH, COMTPOBOKIATH BBHICTYIUICHUE
MpE3CHTALNEN;



o MPU BBIMOJHEHUH YYEOHBIX MPOEKTOB U HUCCIEAOBAHUN (HU3UUECKUX
MPOLIECCOB  paclpeniesisiTh O0sf3aHHOCTH B TpyHIe B COOTBETCTBUU C
MOCTABJICHHBIMM 33Jla4aMM, CJICAUTh 32 BBINOJHCHUEM IUJIaHA JECUCTBUM H
KOPPEKTUPOBATh €ro, aJeKBaTHO OIICHUBAaTh COOCTBEHHBIM BKJIAaJ B
JNEATENbHOCTh TPYIbl, BBICTPAUBAaTh KOMMYHUKATHUBHOE B3aUMO/ICUCTBHUE,
MPOSIBIISIS TOTOBHOCTH pa3peniaTh KOH(QIUKTHIL.

K xonmy oOydeHuss B 9 kjiacce MpeIMETHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMHUPOBAHHOCTH Yy O0YUAIOIIUXCS YMEHUM:
o UCIIONIb30BAaTh TOHATHS: CHUCTEMa OTCYETa, MaTepuajbHas TOYKa,
TPaeKTOPHUS, OTHOCHUTEIILHOCTh MEXAaHUYECKOrO0 JIBIXKCHUS, Achopmaius
(ynpyrasi, mjacTtayeckasi), TpEHHEe, IEHTPOCTPEMHUTEIBLHOE  YCKOpPEHHUeE,
HEBECOMOCTb U MEPErpy3KH, LEHTP TAKECTH, aOCOIIOTHO TBEPJOE TEINO, LIEHTP
TSDKECTU TBEPJOTrO Tea, paBHOBECHE, MEXaHWUYECKHE KOJeOaHUs UM BOJIHBI,
3ByK, WH(QPa3ByK W VyIbTPa3BYK, OJEKTPOMArHUTHBIE BOJIHBI, IIKaJia
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTb M JaTbHO30PKOCTb, CIEKTPHI
UCITyCKaHUSl W TIOTJIONIeHUs, aibda, O0eTa- W TamMMa-u3JIydeHUs, H30TOIIbI,
siICpHasi SHEPreTUKA;
o pasnuuarh SBJICHUs (PaBHOMEpPHOE M HEPABHOMEPHOE MPSIMOJIMHEHHOE
JIBIDKCHHE, PABHOYCKOPEHHOE TIPSIMOJIMHEHHOE ABUKEHUE, CBOOOTHOE IMaJICHHE
TEJ, PABHOMEPHOE JBMXKEHUE 10 OKPY>KHOCTH, B3aMMOJICHCTBHE TEl,
pEakTMBHOE JBIDKCHHE, KojiebaTeapHOe JBIDKCHHE  (3arTyxaromue |
BBIHY)KJICHHBIC KOJIeOaHUsI), PE30HAHC, BOJIHOBOE JBI)KEHHE, OTPAKECHHE 3BYKA,
OPSMOJIMHENHOE pAaCHpPOCTPAHEHHUE, OTPAKEHNUE U MIPEIOMIICHHE CBETA, MOJIHOE
BHYTPEHHEE OTPAKEHUE CBETA, Pa3sIoKeHHE OEJIOT0 CBETa B CIIEKTP U CIOKEHHE
CIEKTPAJIbHBIX IIBETOB, AHMCIEPCUSl CBETA, E€CTECTBEHHAs pPaJWOaKTHBHOCTb,
BO3HMKHOBEHHE JIMHEHYATOrO CIEKTpa U3IyYeHHUs) IO OMNHCAHUI0 UX
XapaKTEPHBbIX CBOWCTB M HAa OCHOBE OMBITOB, JEMOHCTPUPYIOUIUX JTaHHOE
duznueckoe sBICHUE;
o pacmo3HaBaTh IMPOSIBICHUE M3YYCHHBIX (DU3UYECKUX SIBICHUN B
OKpYXaroieM Mupe (B TOM 4uciie pu3ndeckue sIBICHHs B IPUPOJIE: IPUIIUBHI U
OTJIUBBI, JABWXKEHUE IUIaHeT COJHEYHON CHCTEMBbI, PEAKTUBHOE JBUKEHUE
AKUBBIX OpPraHU3MOB, BOCIPHUSITHE 3BYKOB JKUBOTHBIMH, 3€MIICTPSICEHHUE,
CEHCMHMYECKHE BOJIHBI, I[yHAMH, 3XO0, I[BETAa TEJ, ONTUYECKHE SBIICHHUS B
npupojae, OuoIorMYecKoe JACHCTBUE BUAMUMOTO, YIbTpadHOIETOBOrO U
PEHTICHOBCKOTO  M3JIy4YeHUH,  €CTCCTBCHHBIM  PaJMOAKTUBHBIM  (OH,
KOCMHYECKUE JIyYd, paJUOAKTUBHOE U3IIyYEHUE NPUPOJHBIX MHHEPAIIOB,
JNEUCTBHE PAJUOAKTUBHBIX HM3IYYEHUNW HA OpPraHU3M YeEJOBEKa), MpPU ITOM
MEPCBOJUTH IPAKTUYCCKYIO 3a/iady B Y4YEOHYIO, BBIICISTH CYLICCTBCHHbIC
cBoiCTBa (IPU3HAKH) (U3MYCCKUX SBICHUM;
o OIHCHIBATh U3yUEHHBIE CBOMCTBA TeNl U (PU3UUYECKUE SBICHUS, UCIIONB3YSI
¢usnueckre BENMMYWHBI (CpeAHSsT W MTHOBEHHAas CKOPOCTh Teia TMpHu
HEpPaBHOMEPHOM [JBHKCHHH, YCKOPEHHE, IIEPEMEIICHUE, IyTh, YIJIOBasd
CKOpOCTb, CHWJAa TpPEHHUs, CWIA YIPYTOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJTHOTO TAJICHUSI, BEC TeJa, UMITYJIbC Tella, UMITYJIbC CHJIbI, MEXaHMYeCKas
paboTa W MOIIHOCTb, TOTEHIMAJIbHAs DSHEPrus Tella, TMOJHATOrO0 Haj
MMOBEPXHOCTBIO  3€MJIM, I[IOTCHIMAJIbHAS DJHEPIrHs  CKATOW  NIPYKHUHBI,
KUHETUYECKAs] JHEPrHsi, IOJHAsI MEXaHWU4eCKas JHEpPrus, NEepuoJ M 4acToTa
KoJeOaHuii, JJIMHA BOJIHBI, TPOMKOCThH 3ByKa M BBICOTa TOHA, CKOPOCThH CBETA,
MOKa3aTedb MPEJIOMIICHUS Cpeibl), MPU OMUCAHUU TMPABWIBHO TPAKTOBATH
(U3UYECKU CMBICH HCIOJb3yeMbIX BEJIWYUH, OOO3HAYECHHUS] U €AUHULIBI
GU3MYECKUX  BEJMYMH, HAXOIUTh (OPMYIIbl, CBA3BIBAIOIINE JaHHYIO



(GU3HUECKYI0 BETUYHNHY C APYTUMH BETUYHMHAMU, CTPOUTH rpaduKi U3YICHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEIHYNH;

o XapaKTepu30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHHUS M TIPOIECCHI,
UCTIONB3Ysl 3aKOH COXpPAaHEHHs] DSHEPruu, 3aKOH BCEMHUPHOTO TATOTEHHUS,
NPUHLUI CYMEPHO3UIMHA CUJI, MPUHIMI OTHOCUTENbHOCTH [ amuies, 3aKOHBI
HpioTOoHa, 3aKOH COXpaHEHUS MMITYJIbCA, 3aKOHBI OTPaXXCHHsI W MPETOMIICHUS
CBETa, 3aKOHBI COXPAHEHHUS 3apsSIOBOTO W MAacCOBOTO YHCEN MPH SASPHBIX
peaKIusaX, Mpu STOM JaBaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA M 3alHCHIBATH
€r0 MaTeMaTHYeCKOe BBIPAKCHHE,

o OOBSCHATH (M3MYECKUE TMPOLECCHl M CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CUTyalluld TPAKTHKOOPHUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
NPUYMHHO-CJICJICTBEHHBIE CBSI3H, CTPOUTH OOBSCHEHHWE U3 2—3 JIOTHYECKHX
IaroB C OMOpoil Ha 2-3 W3y4YEHHBIX CBOWCTBa (PU3UYECKUX SBICHUM,
(GU3NIECKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

o pemiatb pacy€THble 3a7ayd  (OmUparolMecs Ha cucremy u3 2-3
ypaBHEHUI), HCIIONB3Ysl 3aKOHBI M (OPMYJBI, CBS3BIBAKOIINE (HU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 3aJ]a4d 3allMChIBATH KPATKOE YCIOBHE,
BBISBJISATh HEJOCTAIONIMC WM H30BITOYHBIC JIAHHBIC, BBIOMpATh 3aKOHBI H
dopMynbl, HEOOXOAMMEBIE JUIS PEIICHUS, MPOBOAHWTH pPAacYEThl W OIICHWBATH
PEATMCTUYHOCTH MOJYICHHOTO 3HAYCHHS (PH3NUECKON BEIIMUUHBL,

o pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXXHO PpEIINTh MPH IOMOIIH
(U3NYECKNX METOJOB, WCIONB3ysl OMHCAHHE WCCIEAOBaHUS, BBIIACIATH
IpOBEPSIEMOE TIPE/INOJIOKEHNE, OIICHUBATh MPABIIIBHOCTH TIOPSIIKA TIPOBEACHHS
UCCJIeIOBaHUs, JIe1aTh BHIBObI, HHTEPIPETUPOBATH PE3YJIbTAThl HAOIIOICHUI U
OTIBITOB;

o OPOBOAUTH OMNBITHI MO HAOMIONEHUIO (PU3MYECKUX SABJICHUM WIH
¢uznueckux CBOMCTB Ten (M3ydyeHHE BTOPOTO 3akoHa HploTOHA, 3akoHa
COXpaHEHHUs DJHEPruu, 3aBUCHUMOCTh TEepHOJia KOJeOAHWM MPYKUHHOTO
MasiTHUKa OT MacChl Tpy3a U JKECTKOCTU MPYKUHBI U HE3aBUCHUMOCTb OT
aAMIUTUTYIbl MaJIbIX KOJICOAHUU, MPSMOJMHEHHOE pacmpoCTpaHEHUE CBETa,
pasnokeHue Oeloro cBeTa B CHEKTP, HM3YYEHHUE CBOMCTB HM300pa)kKeHUS B
TUIOCKOM 3€pKajie U CBOWCTB M300pa)KEHUs MpeaMeTa B COOHMparomiel JTuH3e,
HAOJIIOICHUE  CIUIONIHBIX WM JIMHEWYaThIX  CIEKTPOB  M3JIyUCHUS):
CaMOCTOSITEILHO COOMpPaTh YCTAHOBKY M3 M30BITOYHOTO Habopa 000pyaOBaHUSA,
OIMCHIBATH XOJI ONBITA U €r0 PE3YNbTAThI, GOPMYIHUPOBATH BHIBOBL;

o IPOBOAUTH MPU HEOOXOAUMOCTH CEPHUIO MPSIMBIX U3MEPEHUIA, OTIPEIACIISs
cpeqHee  3HaueHUWE  u3MepsieMod  BelnMYuHBl  (QOKYCHOE  pacCTOsHHE
coOuparomieii  JUH3bI), OOOCHOBBIBaTH  BBIOOpP  crocoba  U3MEpeHus
(M3MepUTENBbHOTO TPUOOpPa);

o POBOAUTH HCCIECIOBAHWE 3aBUCUMOCTEH (U3MUECKHX BEIUYUH C
MCIIOJIb30BAaHUEM TMPSMBIX HM3MEPEHHH (3aBUCUMOCTH IyTH OT BPEMEHH NpU
PaBHOYCKOPEHHOM JBMKEHUU 0€3 HayalbHOW CKOPOCTH, MEpPHOJa KoJeOaHUM
MaTEeMaTUYECKOTO MAasSTHHKA OT JJIMHBl HHUTH, 3aBUCHMOCTH YTJIa OTPaKCHHUS
CBETa OT yIJIa MAJICHUS M YIJia MPEJOMIICHUS OT yrila MajeHus): TUIAHUPOBAThH
HCCJICIOBaHUE, CaMOCTOSTENILHO  CcOOMpaTh  YCTaHOBKY, (DUKCHpPOBATH
PE3yNbTATHl TIOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEJITUYHMH B BHJIE TAOJIUIl U
rpaduKoB, AenaTh BEIBOIBI MO pe3yIbTaTaM MCCIICT0BAHMS,

o IPOBOANTh KOCBEHHBIC W3MEpPEHUs (U3MYECKUX BEIMYHH (CPEIHSS
CKOPOCTh M YCKOpEHHE Tella MPH PAaBHOYCKOPEHHOM JBIDKEHUH, YCKOPEHHE
CBOOOJTHOTO  MajNeHUs, KECTKOCTh MPYXKHUHBI, KOIPPUIIMEHT TpeHUs
CKOJNILKCHMSI, MEXaHWdeckas pabdoTa W MOIIHOCTh, YacTOTa U MEPHOJ



KOJeOaHU MaTeMaTHYEeCKOro M MPYKUHHOIO MAsTHUKOB, ONTHYECKas cuia
coOuparolmell JUH3bl, PAJAUOAKTUBHBIA (OH): IUIAHUPOBATh H3MEPEHUS,
coOupaTh SKCIEPUMEHTAJIbHYI0 YCTAHOBKY M BBINOJHATH M3MEPEHUS, CIEAys
NPEJIO)KEHHOM ~ MHCTPYKUMH,  BBIYMCIATH  3HAYEHHE  BEIMYHMHBL U
aHANIM3UPOBATH IOJYYEHHBbIE PE3yJbTaThl C YYETOM 3aJaHHOW MOTPEUIHOCTU

U3MEpEHUN;

o coON0aTh MOpaBWia TEXHUKUM Oe30omacHOCTH Ipu  paboTe ¢
71a00paTOPHBIM 000PYI0BAHUEM;

o pa3nuyaTh OCHOBHBIE TPU3HAKM W3YYEHHBIX (PH3MUECKHX MOJENei:

MartepualibHas TOYKa, aOCOJIOTHO TBEPJOE TENO, TOUCUYHBI HMCTOYHUK CBETA,
Jyd, TOHKas JIMH3a, IUIaHeTapHas MOJIEb aToMa, HyKJIOHHAs MOJIC]Ib aTOMHOTO
sqpa;

o XapaKTepU30BaTh MPHUHIUIBI JACHCTBUS HM3YyYCHHBIX TPHOOPOB U
TEXHHUYECKUX YCTPOUCTB C OMOPOH Ha MX OMHCAHMS (B TOM YHCJC: CIHIOMETD,
JTATYUKH TIOJIOKCHHSI, PACCTOSIHUST W YCKOPCHHWs, pakKeTa, dXOJIOT, OYKH,
nepuckorn, (oroanmapar, ONTHYESCKHE CBETOBOJbI, CIIEKTPOCKOI, JTO3MMETP,
kKamepa BuiibcoHa), UCTONB3Yys 3HAHUS O CBOWCTBAaX (DM3WYCCKUX SIBICHUU H
HE00X0IMMBIC (PU3HUECKUEC 3aKOHOMEPHOCTH;

o UCIIOJIb30BaTh  CXEMbl M  CXCMAaTUYHBIC PUCYHKH  HM3YYCHHBIX
TEXHHYECKUX YCTPOHCTB, H3MEPHUTEIbHBIX MPUOOPOB M TEXHOJIOTHYCCKUX
IPOIIECCOB NIPH PEIICHUHN YU4eOHO-MIPAKTHUYECCKUX 3a/1a4, ONITHYCCKUE CXEMBI JIJIS
MOCTPOCHHMS M300paKECHUH B TJIOCKOM 3€pKajie M COOMPAFOIICH JINH3E,

o NPUBOJIUTh  MPUMEPhl  (HAXOAUTh HHPOpPMALMIO O TPHMEpPax)
NPAKTUYECKOTO HCIOJBb30BaHUS (DU3NYECKUX 3HAHUW B MOBCEIHEBHOM KU3HU
Uil obecrieueHus 0€30MACHOCTH MpU  OOpallleHHH ¢ TpudbopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUs 3JI0POBbsi U COOJIIOJIEHUS HOPM
HKOJIOTUYECKOTO TIOBEICHUS B OKpYKalolleH cpele;

o OCYHIIECTBJISITh TMOUCK HHPOpMaUU (HUIUIECKOTO COAEPKaHUS B
WuTepHere, caMoCcTOATENbHO (HOPMYIUPYS MOUCKOBBIHN 3aMpoC, HAXOIUTh MYTH
OTpEJICICHUs]  JOCTOBEPHOCTU  MOJYYEHHOM WHPOpMAlMK Ha  OCHOBE
MUMEIOIIUXCS 3HAHUN U JOTIOTHUTENbHBIX HICTOYHUKOB;

o UCIIONIb30BaTh MPU  BBIMOJHEHWHM  y4E€OHBIX  3aJlaHUd  HAYYHO-
HOMYJISIPHYIO JTUTEPATYPy (PU3UUECKOTO COACPKAHUS, CIIPABOYHBIC MaTepUaIbl,
pecypcel cetn MHTepHeT, BiageTh NpuEMaMU KOHCIEKTHPOBAHUSA TEKCTa,
npeoOpazoBaHus HHGOPMAITUN W3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

o co3aaBaTh COOCTBEHHbIC MUCHbMEHHBIE U YCTHBIE COOOIICHHUS HA OCHOBE
uHQOpMaIIM U3 HECKOJIBKUX HCTOYHUKOB (DU3MUECKOTO  COJIepP KaHMS,
MyOJTUYHO TPEACTABIATh PE3YJIbTAaThl MPOCKTHOW WM HCCIEA0BATEIbCKON
NEATENBHOCTH, MPHU 3TOM TPAMOTHO MCIIOJIB30BaTh W3YUYCHHBIN IMOHSITUWHBINA
anmapar u3y4Jaemoro pasjena (QU3UKH € CONPOBOXKAATHh BBICTYIUICHUE
mpe3eHTanuMed ¢ yd4éToM  OCOOCHHOCTEW  ayJuTOpUM  CBEPCTHHKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KoaunuyecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbHIE)
KonTtpoJbHbie IIpakTHYeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paszpnen 1. @usuka u e€ poJib B NO3HAHUM OKPYKAKOLEr0 MUPa
bu6moreka [IOK
1.1 dusnka - HayKa 0O 0Jie
H3HKa = Hayka o pHpost 2 https://m.edso0.ru/7f416194
bu6moreka [IOK
1.2 dusnueckue Be
HSITCCRHC BETHAHHbL 2 1 https://m.edsoo0.ru/7f416194
13 EcrecTBeHHOHAYUYHBIN METOT 5 1 bu6moreka [IOK
' MO3HAHUSA https://m.edso0.ru/7f416194
Hroro no pazneny 6
Pasznen 2. IlepBoHayaibHble CBEIEHUS 0 CTPOEHUH BellleCTBA
bu6mmoreka [JOK
2.1 C
TpocHHE BetecTEa 1 https://m.edsoo.ru/7f416194
99 JBrykeHre u B3aMMOACHCTBUE YaCTHII 5 1 bubnuorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bubmuoreka [JOK
2.3 ArperatHble COCTOSIHUS BEILECTBA
P H 2 https://m.edsoo.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
3.1 MexaHnnueckoe OBIKEHUE 3 bubmorexa [JOK

https://m.edso0.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

bubnuoreka [IOK

3.2 n
HEPLIHA, Macea, [IIoTHOCTD 4 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
3.3 Cuna. B
g, BHABL CHiL 14 https://m.edsoo.ru/7f416194
Hroro no pazgeny 21

Pasnen 4. /laBjieHue TBEPABIX TeJl, *KMAKOCTEH 1 ra3oB

Hasnenue. [lepenaya naBiaeHust

bu6morteka [IOK

4.1 é
TBEDABIMIT TETAM, JKIIKOCTAMI 1 3 https://m.edso0.ru/7f416194
rasamu
bu6moreka [IOK
4.2
JlaBIICHHE KHKOCTH 5 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 A
TMOC(hEpHOE AaBIeHIe 6 https://m.edsoo.ru/7f416194
44 JleiicTBuE JKUAKOCTH U T'a3a Ha 7 bubnuorexa [JOK
' HOIPY)KEHHOE B HUX TEJIO https://m.edso0.ru/7f416194
Htoro o paszeny 21
Pa3znen 5. Pabora u MOIIHOCTL. JHeprus
bu6moreka [IOK
51 Pabora 1 momgocTs 3 https://m.edsoo.ru/7f416194
bubmuoreka [JOK
5.2 I1
POCTBIC MEXAHIIMBI 5 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
5.3 M
CXAMMHACCRAA SHEPTIA 4 https://m.edsoo.ru/7f416194
Hroro no pazgeny 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

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68

12




8 KUIIACC

KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN(POBbHIE)
KoHTpoJbHbIE IIpakTHYeckue
n/n TeM MPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI
Paszgea 1. TensioBble siBjIeHUst
11 CtpoeHnue u CBOICTBa . bubnuotexa [JOK
' BEILECTBA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T
CILIOBLLE LPOLECehl 21 1 S https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Paznea 2. DyeKkTpuvecKkue 1 MATHUTHbBIE SIBJICHUSA
DJIEKTPUYECKHE 3aPSJIbI.
2.1 3apsoKeHHBIE TEIa U UX 7 1 bubmmorexa LOK
' P . https://m.edsoo.ru/7f4181ce
B3anMO/IeIiCTBIE
99 [TocTOsIHHBIN 2IIEKTPUUYECKUI 20 1 7 bubnuoreka [JOK
' TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M
ATHHTHRIC ABACHHA 6 1 15 https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
24 UICKTPOMArHHTHAS HHAYKLUHS 4 https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB 68 3 145
10 [TPOT'PAMME '



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 KUIIACC

KoaunuyecTBo 4acoB

Ne HaunmeHoBaHMe pa3ae/ioB U DJIeKTpOHHbIe (LN(POBbHIE)
KoHTpoJbHbIE IIpakTH4eckue
n/n TeM MPOrpaMmbl Bceero o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI
Paznen 1. Mexannueckue iBJIeHUS
11 MexaHn4deckoe ABUKEHUE U 10 1 bu6moteka [IOK
' CIIOCOOBI €ro0 ONMMUCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 BzanmonetictBue Te
MOAICHCTBHE T 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3aK0HEI COXpaHe
KOHBT COXPAHCHIT 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexannueckne Ko0.J1e0aHUsS X BOJHBI
2.1 Mexaunueckue KojieOaHus 7 3 bubmmorexa LOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHu4ueckue BOJIHBIL. 3B
K 8 1 3 https://m.edsoo.ru/7f41a4a6
Htoro o paszeny 15
Pasjaen 3. DileKTpOMarHuTHOE 1M0Jie M 3JIeKTPOMATHUTHBIE BOJTHBI
31 DIEeKTPOMAarHuTHOE MOJe U 6 ) bubnunoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6

Pa3n

ea 4. CBeToBbIe AABJICHUSA



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

41 3aKOHBI pacpOCTPAHECHUS 6 ) bubnuorexa [JOK
' cBeTa https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
4.2 JIuH3bl U onrTHYECKUEe TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
43 Paznoxxenue Gemoro cBeta B 3 5 bu6mmoreka [IOK
' CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 5. KBanToBLI€E SIBJEHUS
51 Hcnyckanne u morjonieHue 4 1 bu6moreka [IOK
' CBETA aTOMOM https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.2 C
TPOCHHE aTOMHOTO A1pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.3 s
FICPHBIC peaKiliy 7 1 https://m.edsoo.ru/7f41a4a6
Htoro o paszeny 17
Pasnen 6. [loBTopuTe/ 1bHO0-00001IaK0 1M MOY b
[ToBTOpEeHUE M 0000IICHNE
6.1 cojiepKaHus Kypca PU3UKH 32 9 2 bubmmorexa IIOK
' AP P https://m.edsoo.ru/7f41a4a6
7-9 knacc
Hroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 102 57

I[TPOTPAMME



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

7 KIIACC

IHOYPOYHOE IIVTAHUPOBAHHUE

Ne

~

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

®du3uKa — Hayka O MPUPOJIE.
SBneHus npupoabl

dusznueckue ABIECHUI

Ouznyeckue BeINYMHBI U UX
U3MepeHue

Ypok-uccienoBaHue
"U3mepenue teMnepaTypsl Ipu
MTOMOIIY JKUJJKOCTHOTO
TEpMOMETpa U JaTyuKa
Temneparypbl"”

MeTo/1bl HayYHOTO TIO3HAHMUSL.
Onucanne PU3NUECKUX SBICHUM
C TIOMOIIBIO MOJIeNei

bu6moreka [IOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenosanue "[Iposepka
TUIOTE3bI: JaTbHOCTD MOJETA
[IapuKa, mymeHHoro
TOPU30HTAJIBHO, TEM O0JIbLIE,
4yeM OoJbllIe BhICOTA ITycKa"

Crpoenue BemectBa. OMBITHI,

bu6mmoreka [JOK



https://m.edsoo.ru/ff09f72a

AOKa3bIBAOIIHUEC JUCKPETHOC
CTPOCHHE BCIICCTBA

https://m.edsoo.ru/ff09fe0a

8 JIBM>KEeHME YacTHI] BEIIECTBA bubmmorexa [HOK
Hset https://m.edsoo.ru/ff0a013e
VYpoxk-uccnenoanue «OMbITHI
9 10 HAOJIFOIEHUIO TEIUIOBOTO
paCIIUPEHUS Ta30B»
10 ArperatHble COCTOSIHUS
BEIIECTBA
Oco0eHHOCTH arperaTHbIxX
cocTostHMA Boabl. O000IIEHE
11 o pasaeny «[lepsoHavaisHbIE bubmmorexa TOK
pasiety p https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOCHUH
BEILIECTBAY
MexaHnueckoe OBUKECHHUE.
12 PaBHOMEpHOE 1 HEpABHOMEPHOE bubmorexa HOK
p p p https://m.edsoo.ru/ff0a05c6
IBIDKEHHE
bu6moreka [IOK
13 Ckopocts. Enuuuniisl ckopoct
p a H p https://m.edsoo.ru/ff0a079c
14 Pacuer nnytu u BpeMeHHU bubnuorexa [IOK
IBIKECHUSA https://m.edsoo.ru/ff0a0ae4
15 Hueprusa. Macca — mepa bubmuoreka [JOK
WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
IImoTHOCTE BemiecTBa. Pacuer
bu6mmoreka [JOK
16 Macchl 1 00bEMa TeJIa II0 €ro

IIJIOTHOCTHU

https://m.edsoo.ru/ff0a0fee



https://m.edsoo.ru/ff09fe0a
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

17

JIaboparopHas pabota
«OrnpeneneHue mIOTHOCTU
TBEPZIOTO TEIIA»

18

Pemenue 3amay mo reme
"TImoTHOCTE BemecTra'

bu6mmoreka [{OK
https://m.edsoo.ru/ff0al23c

19

Cuna xak xapakTepucTHUKa
B3anMoieicTBus Ten. Cua
ynpyroctd. 3akoH ['yka

20

JlabopaTtopHnast pabota
«M3yueHne 3aBUCUMOCTH
pacTspkeHus (aegopmarivin)
MPYKUAHBI OT TTPHUIIOKECHHOM
CHJIBI»

21

SIBnenune TtaroreHusa. Cuia
TSKECTHA

22

CBs3b MEXKY CUIION TSKECTH U
Maccoii Tena. Bec Tena.
Pemrenue 3agau o treme "Cuia
TsDKeCcTH"

bu6moreka [IOK
https://m.edsoo.ru/ff0al778

23

Cua TsDKeCTH Ha APYrux
mnaderax. dusnueckue
XapPaKTCPHUCTUKHU TIUIAHECT

bubnuoreka [JOK
https://m.edsoo.ru/ff0a1502

24

H3mepenue cuit. Jlunamomerp

bubnuoreka [JOK
https://m.edsoo.ru/ff0al8cc

25

Bec tena. HeBecomocTh

bu6mmoreka [JOK
https://m.edsoo.ru/ff0al778



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778

26

CrnoxeHue IByX CHII,
HaIlpaBJICHHBIX 110 OJTHON
npsiMoM. PaBHOeicTBYyOIAs
CuII

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ala70

27

Pemenue 3agau no reme
"PaBHogeiicTByrOMmast cui'"

28

Cuna tpenus u e€ Buapl. Tpenue
B IIPUPOJIC U TEXHUKE

bu6mmoteka [IOK
https://m.edsoo.ru/ff0alb9c

29

JlabopaTtopHnast pabota
«M3yueHne 3aBUCHUMOCTH CHJIBI
TPCHUA CKOJIBXCHUA OT CUJIbI
AaBJICHUA U XapaKTepa
COTIPUKACAIOLIUXCSA
MOBEPXHOCTEI»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3aga4u Ha onpenieeHuE
PaBHOJEHCTBYIOIIECH CHITBI

31

Pemenne 3amag mo temam: «Bec
tenay, «I'paduueckoe
n300pakeHue crn, «CHIIbD,
«PaBHOACHCTBYIOIIAS CHID»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alde0

32

KonTtponbHas paboTa o Temam:
«MexaHn4eCcKoe IBHIKCHHUEY,
«Macca, I0THOCThY, «Bec
Tenay, «['paduyeckoe
n3o0paxeHue cumy, «CHIIbD

33

JNasnenue. CriocoObl

bubmuoreka [JOK



https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

YMCHBIICHUSA U YBCIIMUCHUSA
JaBJICHUA

https://m.edsoo.ru/ff0a20a6

JlaBiienue raza. 3aBUCUMOCTD

bu6mmoreka [IOK

34 0Bé
AABJICHHA 1438 0T 0DBEMa, https://m.edsoo.ru/ff0a2376
TEeMITepaTypbl
Ilepenaua maBneHUS TBEPIBIMHU
35 TGJ'II;MI/I KUIKOCTAMH U ll")aSaMI/I bubmmorexa TTOK
> JHAL ’ https://m.edsoo.ru/ff0a25b0
3axon Ilackans
JlaBaeHue B )KUJIKOCTH U rase,
36 BBI3BAHHOE JEHCTBUEM CHIIBI bubmmorexa TTOK
https://m.edsoo.ru/ff0a2718
TSHKECTH
Pemenue 3amayd mo reme
37 «/laBneHue B )KUIKOCTH U Ta3e bubmorera [JOK
A ’ https://m.edsoo.ru/ff0a2826
3akon [Tackams»
bu6moreka [IOK
38 Coo0
CODIATOTIHMECH COCY R https://m.edsoo.ru/ff0a2970
. bu6mmoreka [IOK
39 r
HAPABIIHCCKHH Npece https://m.edsoo.ru/ff0a3136
40 ManowmeTtpsl. [lopuineBoit
JKMIKOCTHBIN Hacoc
41 ATmocdepa 3eMiu U IPUIHHBI bubnuoreka [JOK
€€ CyLIeCTBOBaHUS https://m.edsoo.ru/ff0a2b5a
Bec Bo3nyxa. AtmMocdepHoe bubnuoreka [JOK
42
JTaBJeHHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmochepHOTro bubnmoreka [JOK

nasneHust. OnsIT Toppuueniu

https://m.edsoo.ru/ff0a2da8



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
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8

3aBHCUMOCTH aTMOC(EPHOTO

44 aBJICHUSA OT BLICOTHI HQ, bubmorexa [TOK
A A https://m.edsoo.ru/ff0a2fc4
YpOBHEM MOPS
Bapomerp-anepon.
45 ATiocq)ep Hoep aBJICHHC Ha bubamorexa [OK
P a https://m.edsoo.ru/ff0a2fc4
Pa3IMYHBIX BEICOTAX
46 Pemenne 3amaa mo teme "
AtmocdepHoe naBneHue"
JlelicTBUE )KUJIKOCTH W Ta3a Ha
47 or €HHO€E B HUX TEJIO bubmmorexa TTOK
Pyx ) https://m.edsoo.ru/ff0a3276
Apxumenosa cuiia
JlabopaTopHnast pabota
48 «OmnpeneneHre BHITATKABAIOIICH bubnuoreka [IOK
CHUJIbI, IEVCTBYIOILIECH Ha TETO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B JKHJIKOCTbHY
JlabopaTopHas paboTa 1o Teme
«HccnenoBanne 3aBUCUMOCTH
N bu6moreka [IOK
49 Beca Tejia B BoJe oT 00bEMa
. https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOU B JKUJIKOCTb YaCTH
TEIA
bu6 K
50 I1naBanue ten nommorexa O
https://m.edsoo.ru/ff0a3a96
JlaGopaTopHas pabota
51 "KoHcTpynpoBaHnue apeomeTpa

WJIU KOHCTPYUPOBAHUE JIOJIKH U
oIpeeseHue eé



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

rpy3onoaséMHocTH"

Pemrenue 3agad mo reMam:
«IInaBanue cynos.

52 BosgyxomiaBanuey, «/laBienue bubmorera [JOK
. https://m.edsoo.ru/ff0a3654
TBEPJIBIX TEJ, )KUJKOCTEH U
ra3oB»
KonTposbHas pabora no teme
53 | «/laBiieHue TBEPABIX TEII,
JKUAKOCTEN U Ta30B»
bu6mmoreka [IOK
>4 Mexaritecias padota https://m.edsoo.ru/ff0a3f82
55 MomnocTts. EnnHuiel bu6moreka [IOK
MOIIHOCTH https://m.edsoo.ru/ff0a3f82
Ypok-uccnenoBanue "Pacuér
56 MOIITHOCTH, Pa3BUBAEMOM TIPH 1
noanéMe 1o Jecrtauiie"”
57 [Ipocthie MexaHnu3Mbl. Poryar.
PaBHOBecue cuin Ha peruare
Peryaru B TexHuke, ObITY U
58 npupoe. JlaboparopHas padora 05 bubnuorexa [JOK
«HccnenoBanue ycioBHit ' https://m.edsoo.ru/ff0a478e
PaBHOBECHS pblyara»
59 Pemenne 3aga4 mo teme bubmuoreka [JOK
«Y CcII0BHs paBHOBECHS pPblYara» https://m.edsoo.ru/ff0a48a6
60 Koadduuuent nosneznoro 0.5

JICCTBUS MEXaHU3Ma.



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

JIaboparopHas pabota
«M3mepenue KIIJI HakIOHHON
TUTOCKOCTI

61

Pemrenue 3agaq no reme
"Pabora, momuocts, KIT/I"

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a4c48

62

Mexanundeckast SHEpTHsl.
Kunernueckas u noteHuMaibHas
SHEPrUs

bu6moreka [IOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHUs
MEXaHU4ECKON SHEPTrUn

bu6moreka [IOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT IO TEME
"OKCIIEpUMEHTAIbHOE
OTIpECIICHUE U3MEHECHUS
KUHETHYSCKOM 1
MOTEHIIMAIBLHON SHEPTUU TTPU
CKaTBhIBAaHHUH TeJa IT0 HaKJIOHHOM
IocKocTu"

65

KonTtponbHas padoTa o teme
«PaboTa 1 MOIITHOCTh. DHEPTHUs»

66

PesepBHrlit ypok. Pabora ¢
TEKCTAMH II0 TEME
"MexaHudeckoe IBUKeHUe"

bubnuoreka [JOK
https://m.edsoo.ru/ff0a4ee6

67

PesepBHrlit ypok. Pabora ¢
TeKcTaMH 110 TeMme "JlaBlieHue
TBEPABIX TEJ, KUIAKOCTEU U
ra3oB"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4ffe



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

PesepBHblit ypok. Pabota ¢

68 TeKcTaMmu 110 Teme "Pabora. 1
MomiHocTtb. DHeprus"”
OBIIEE KOJIMYECTBO YACOB 68 19

I10 [TPOT'PAMME




8 KUIIACC

Ne KosnuuyectBo yacos
DJIeKTPOHHbIE
Mara uudposbie
I Tema ypoka KoHTpoJbHbIE IIpakTH4eckue
Bcero U3y4eHust o0pa3oBaTe/bHbIE
/ padoThI padoThI
pecypcsl
n
OcHOBHBIE TIOJIOKEHUS
1 MOJIEKYJIIPHO-KMHETHYECKOM 1 bubnuoreka [JOK
TEOPUU U UX ONBITHBIE https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
9 Macca u pazmep aTOMOB H 1
MOJIEKYI
Monenu TBEPIOTO, KUAKOTO U
’ . Bubnuoreka ITOK
3 ra3z000pa3HOro COCTOSTHUMN 1
https://m.edsoo.ru/ff0a540e
BEIECTBA
OObsicHEHHE CBOMCTB TBEPIOTO,
AKHUJKOTO U ra3000pa3HOro
4 COCTOSIHUI BeIlleCTBa HAa OCHOBE 1
MOJIOKEHUI MOJIEKYJISPHO-
KHUHETUYECKOU Teopuu
5 Kpucrannnueckue u amopHsie 1 bubnuoreka [JOK
Tena https://m.edsoo.ru/ff0a5800
5 CmauvBaHuE U KallWJUISIPHOCTb. 1 bubnunoreka [JOK
IToBEpXHOCTHOE HATsHKEHUE https://m.edsoo.ru/ff0a5530
bu6mmoreka [JOK
7 TemoBoe pacmMpeHue u cxxaTue 1

https://m.edsoo.ru/ff0a5a26



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

Temnepatypa. CBs3b

8 TEMIIEPATYPhI CO CKOPOCTHIO
TETJIOBOTO JABUKEHUS YaCTHI]

9 Buyrpennss sneprusi. Crioco0bl bubnuorexa [JOK
W3MEHEHUS BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0a5c60

bu6morteka [IOK

10 Buaer Temonepenaun

g et https://m.edsoo.ru/ff0a6412
VYpok-koHpepeHIus
"[IpakTHUeCcKO€ HCIOJIB30BaHUE
11 TEIJIOBBIX CBOMCTB BEIISCTB U brbmorexa OK
H https://m.edsoo.ru/ff0a65c0
MaTepHuasoB B IEISIX
sHeprocOepexxeHus"

12 KoanuecTBo TemnoTel. Y aenbHas bubnuorexa [JOK
TEIIIOEMKOCTh https://m.edsoo.ru/ff0a6976
VYpaBHEHHE TEIUIOBOTO OasiaHca.

13 TennooOMeH u TeTIOBOE Bubmmorexa [JOK

https://m.edsoo.ru/ff0a7088
paBHOBecHE
JlaGopaTopHas pabota

14 "UccnenoBanue sBacHUS bubnuorexa [JOK
TEII000MEHa MPU CMEITUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJIHOM U ropsiyeit BobI"

Pacuer konmyecTBa TEIUIOTHI,

15 HEOOXOMMOTO JIJIsI HarpeBaHuUs
TeJa U BbLACISEMOr0 UM IpU
OXJIQXKICHUH

16 | JlaboparopHas pabota bubnuorexa [IOK



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

"Onpenenenue yaeiabHOM
TEIUIOEMKOCTH BelecTna'

https://m.edsoo.ru/ff0aébb0

17 DHeprus TOIUBa. Y IeiabHas bubnuorexa [JOK
TEIIOTa CTOPaHUs https://m.edsoo.ru/ff0a7b5a
[InaBnenue n oTBepaEeBaHUE

18 KPUCTAUINYECKUX T, Y IeIbHas bubmorexa LOK

P ’ https://m.edsoo.ru/ff0a71d2
TEIIOTA TUTABJICHUS
JlabopaTtopHnast pabota
19 "Onpenenesne yaeabHon bubmorexa LOK
P Y " https://m.edsoo.ru/ff0a72fe
TEIIOTHI IJIABJICHHUS JIba

20 [TapoobpazoBanue u bubnuoreka [JOK
KoHzieHcanus. Mcnapenne https://m.edsoo.ru/ff0a740c
Kunenune. Y nenpHas Temiora
nmapooOpa3oBaHUs U

21 KOHIIEHCAIIMN. 3aBUCUMOCTh bubmmorexa LOK

’ https://m.edsoo.ru/ff0a786¢c
TEeMIIepaTypbl KUTIEHUS OT
aTMOC(EepHOTro aBICHUS
BrnaxHocTh Bo3ayxa.

99 JlaGopaTopHas pabota bubnuoreka [JOK
"OnpeneneHnue 0THOCUTEIIbHOM https://m.edsoo.ru/ff0a7628
BJI&YKHOCTH BO31yxa"

93 Pemenue 3a1ay Ha onpeneneHue
BIIQYKHOCTH BO3/yXa
[TpuHIHMIBI PaOOTHI TETIIOBBIX

24 | neurareneif. [lapoBas TypOuHa.

JIBuratesib BHyTpPEHHETO



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

CropaHus

25

KII[ TermoBoro aBuraressi.
TeruoBble JBUTATENH U 3a1IUTA
OKpYKarolel cpeibl

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUs U
IIpEeBpaILCHUs DHEPTUU B
TCIJIOBBIX IMpOoLHeccax

27

IToaroroBka Kk KOHTPOJIBHON
pabote mo Teme "TerioBbie
siBieHus1. MiameHnenue
arperaTHbIX COCTOSIHUI
BemecTna"

bu6moreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTtponbHas padoTa o Teme
"TennoBsie siBNeHUs. M3MeHeHue
arperaTHbIX COCTOSIHUI
BemecTna"

bu6moreka [IOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpusanus e [[Ba poga
ANEKTPUYECKUX 3apSAI0B

30

Ypok-uccnenoBanue
"DnexkTpuzanus Tea UHAYKIHEH
Y MPU CONMPUKOCHOBEHUU "

31

BzaumopelicTBre 3apsKEHHBIX
ten. 3akoH Kynona

bubnuoreka [JOK
https://m.edsoo.ru/ff0a87e4

32

DNEKTPUUYECKOE TOJIE.
HanpsoxkeHHOCTB
JIEKTpUYECKOro noJid. [puHnun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8a0a



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

CYIEPIIO3UIINH IIEKTPUUECKUX
noJjen

Hocurenu snexkrpuyecknx

33 | 3apamoB. DIeMEHTapHBIN 3apsl.
Crpoenue aToMa
[IpoBOAHUKY U AUDICKTPUKH.
34 3£(OH COXpaHCHUS ’ bubmorera [JOK
p https://m.edsoo.ru/ff0a8ef6
ANEKTPUUECKOTO 3apsiaa
35 Pemenue 3agau Ha npuMEeHEHUE bubnuorexa [JOK
CBOWCTB 2JIEKTPUYECKUX 3aPsI0B https://m.edsoo.ru/ff0a90cc
DIEeKTPUYECKUN TOK, YCIOBHS
36 €ro cylecTBoBaHus. McTOUHMKN bubmorera [JOK
Y ' https://m.edsoo.ru/ff0a95a4
ANEKTPUIECKOTO TOKA
37 JlelicTBUS 2JIEKTPHUYECKOTO TOKA bubmorera [JOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "JlelictBue
38 ANEKTPUYECKOTO TOJISI Ha 1
MPOBOJIHUKHU U JTUAIEKTPUKHU"
39 DJIEKTPUYECKHUI TOK B METaslIax, bubnuoreka [JOK
SJKUOKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DneKTpruYecKas LeMb U e¢
COCTaBHBIC YaCTH
Cuna Toxka. JlabopaTopHas
41 adora "M3me e}?ple Hp 0.5 bubmmorexa [JOK
P P Y ' https://m.edsoo.ru/ff0a8bd6
PETYIUPOBAHUE CUITBI TOKA
42 | DnexkTpuyeckoe HampsKeHHE. 0.5 bubnuorexa [IOK



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

Bonbr™merp. JIabopaTopHas
pabota "M3mepenue u
peryaupoBaHue HanmpsHKeHus "

https://m.edsoo.ru/ff0a9e14

43

ConpoTuBieHHe IPOBOJHHKA.
VY 1enbpHO€e CONTPOTHUBIICHHE
BEIIIECTBA

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

44

JlabopaTtopHnast pabota
"3aBUCUMOCTD JIEKTPUUYECKOTO
COIIPOTUBJICHUA ITPOBOJHUKA OT
€r0 JJIMHBI, IIJIOIIaau
MOTIEPEYHOTO CEUCHUS U
Marepuana"

bu6moreka [IOK
https://m.edsoo.ru/ff0aa738

45

3aBHCUMOCTE CUIIBI TOKA OT
HanpsbkeHus. 3akoH Oma Juist
y4acTKa Ienu

bu6moreka [IOK
https://m.edsoo.ru/ff0aa44a

46

JlaGopaTtopHnas pabota
"UccneqoBanue 3aBUCUMOCTU
CHWJIBI TOKA, UIYIIETO Yepe3
PE3HUCTOP, OT CONPOTHUBIICHUS
pe3ucTOopa ¥ HANPSDKCHHS Ha
pesucrope"

bu6moreka [IOK
https://m.edsoo.ru/ff0aa04e

47

ITocnenoBaTensHOE U
mapajjicJibHOC COCIUMHCHUA
IIPpOBOAHUKOB

48

JIaGoparopHas paboTa
"[IpoBepka npaBuia CI0KEHUS

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



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

HaIpsHKEHUN IIPU
MIOCJIEJOBATEILHOM COEIMHEHUU
JBYX PE3UCTOPOB"

JIaboparopHas paboTa
"[IpoBepka npaBuia i CUIIbI

bu6mmoreka [IOK

49
TOKa IMPH MapajuieIbHOM https://m.edsoo.ru/ff0aadle
COEJIMHEHUH pe3ucTOopoB"
Pemenue 3agau Ha npuMEHEHUE
50 | 3akona Oma TS pa3IUIHOTO Bubnmorexa [IOK
AP https://m.edsoo.ru/ff0aaf8a
COCJIMHEHUS TIPOBOTHUKOB
PaboTa u MomHOCTH
bu6moreka [IOK
51 | »snexkTpuyecKoro Toka. 3aKoH
https://m.edsoo.ru/ff0ab124
Hxoynsa-Jlenna
JlaGopaTopHnas pabota
59 "Onpenenenne padoThl U bubnuoreka [IOK
MOIIHOCTH 3JIEKTPHUYECKOTO https://m.edsoo.ru/ff0ab3e0
TOKa"
DneKTpuyecKue Henu 1
53 MOTPEOUTEIN DIICKTPUIECKOM bubnuoreka [JOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroToBKa K KOHTPOJIBHOU
paboTte no Teme "DneKTprUUecKue
bubnuoreka [JOK
54 | 3apsnbl. 3apspKEHHbBIE Tela U UX

B3auMoaencTBuA. IlocTossHHBIN
IEKTPUYECKUM TOK"

https://m.edsoo.ru/ff0abd2c



https://m.edsoo.ru/ff0aad1e
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

KonTtponsHas pabota o Teme
"DJIeKTpUUECKUE 3aPsIIbl.

bu6mmoreka [IOK

55 3apsoKeHHBIE TEIA U UX
P o N https.//m.edsoo.ru/ff0abea8
B3auMoaercTBus. I10CcTOTHHBII
ANEKTPUIECKUH TOK"
56 ITocTOHHBIE MAarHUTEI, UX
B3alMOJEUCTBHE
57 Ypok-uccnenosanue "N3yuenue 1 bubnuotexa [JOK
MOJIEN MMOCTOSIHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
MaruutHOe 1mojie. MarsurtHoe
bu6moreka [IOK
58 1oJIe 3eMJIN U €T0 3HAaYE€HUE IS
https://m.edsoo.ru/ff0acOba
JKU3HU Ha 3eMiie
OnbIT OpcTena. MaruutHoe nose
59 AIEKTPUYECKOTO TOKa bubnuoreka [IOK
MarauTHO€ 10Ji€ KaTYIIKU C https://m.edsoo.ru/ff0acld2
TOKOM
[IpuMeHeHne 3IEKTPOMArHiTOB B
texHuke. JlabopaTropHas padora
" . bubnuorexa [JOK
60 N3yuenue neiicTBus 05
https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TI0JISI HAa MIPOBOTHUK
¢ TOKOM"
DIEeKTPOABUTATENH MIOCTOSHHOTO
Toka. Mcronp3oBaHue
. bubnuoreka [JOK
61 ANEKTPOIBUTaTeneil B

TEXHUYECKUX YCTPOMCTBaX U Ha
TpaHncnopte. JlabopatopHas

https://m.edsoo.ru/ff0ac86c¢



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

pabota "KonctpynpoBanue u
u3ydeHue paboThl
3JIeKTpoABUTaTess"

62

Omnbrtel @apages. 3aKoH
3HGKTpOMaFHHTHOﬁ HUHAYKIUH.
[IpaBuio Jlenna

63

OnekrporeHeparop. CrocoObl
MTOJTYYEHUS MIEKTPUUECKON
SHEPTrUH. DIIEKTPOCTAHIINN Ha
BO300OHOBIISIEMBIX UICTOYHHKAX
SHEepruu

64

[ToaroroBka Kk KOHTPOJBHOMN
pabore 1mo Teme "IIEKTPUIECKUe
Y MarHUTHBIE SIBJICHUS"

65

KonTtponbHas padoTa o teme
"DNeKTpuYecKrue 1 MarHUTHbIE
sIBJICHUS "

bu6moreka [IOK
https://m.edsoo.ru/ff0acb14

66

PesepBubIit ypok. Pabora ¢
TeKcTaMH 110 TeMe "TerioBEIe
SIBJIEHUS"

bu6moreka [IOK
https://m.edsoo.ru/ff0accse

67

PesepBHrliit ypok. Pabora ¢
TekcTamu 1o TeMe "[locTosaHHbBIM
AJIEKTPUYECKUN TOK"

bubmuoreka [JOK
https://m.edsoo.ru/ff0acdc6

68

PezepHblit ypok. Pabora c
TEKCTaMU 110 TeMe "MarduTHble
SIBJIEHUS"



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

OBIIEE KOJIMYECTBO UACOB
I10 [TPOT'PAMME

68
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9 KIIACC

N KounyecTBo yacoB DJIeKTPOHHBbIE
; Jara uudposbie
n/ Tema ypoka KouTtpoJbHble IIpakTuyeckue
Bcero U3ydeHus o0pa3oBaTe/ibHbIE
n padoTsbI padoThI
pecypchl
1 MexaHnueckoe JBHKEHHUE. 1
MarepuanbHas TOUKa
CucreMa orcuera. bubmmoreka [{OK
2 OTHOCUTENHHOCTh MEXaHUYIECKOTO 1 https://m.edsoo.ru/ff0ad47
JIBVKEHUS 4
. bu6moreka [IOK
PaBHOMEpPHOE psAMOJIMHEWHOE
3 1 https://m.edsoo.ru/ff0ad19
JBUKEHUE a
HepaBHoMepHoe npsMoMHeitHOe
4 nBrkeHue. CpeqHsiss U MTHOBEHHAs 1
CKOPOCTH
. bu6mmoreka [JOK
[IpsiMonMHENHOE pABHOYCKOPEHHOE
5 1 https://m.edsoo.ru/ff0ad8d
JNBUKEHHE. Y CKOpEHHUE 4
CKOpOoCTh NMPAMOJMHEITHOTO
6 PaBHOYCKOPEHHOT'O JABMKECHUSI. 1
I'paduk ckopoctr
JlaGopaTopHas pabota
" bu6mmoreka [JOK
Ornpenenenre yCKOpeHus Tena npu
7 1 1 https://m.edsoo.ru/ff0adbl

PaBHOYCKOPEHHOM JABMKEHUU TI0
HAKJIOHHOM IUTOCKOCTH"

8



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

CBoboaunoe nagenue tei1. OnbITh

8
lanunes
PaBHOMEpHOE NBUXKEHHE 11O
bubmmoreka [{OK
okpyxHocTu. Ilepron u gacrora
9 . https://m.edsoo.ru/ff0ael7
oOpamienus. JIuHeiiHas u yriosas 6
CKOPOCTH =
10 [lenTpocTpeMUTENBHOE YCKOPEHHE
IIepBeiit 3akoH HeroToHa. Bexrop bubmorera [JOK
11 https://m.edsoo.ru/ff0ae61
CHJIBI
2
Bropoii 3akon HeroTona. bubmiorexa HOK
12 B https://m.edsoo.ru/ff0ae72
PaBHOfelicTBYIOIIAs cHIla a
Tperuii 3akoH HeroToHa. bubmmorexa [IOK
13 https://m.edsoo.ru/ff0ae98
Cynepno3unus Cui 5
bu6mmoreka [JOK
Pemenue 3a1ay Ha IpuMeHeHHE
14 https://m.edsoo.ru/ff0aeb6
3akoHOB HploTOHA c
bu6mmoreka [JOK
15 C .3 r
FIE YHPYTOUTHL. SakoH & yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3agau no teme «Cuna
yIPYTrOCTH»
JIaGoparopHas paboTa bubnuoreka [IOK
17 «OrnpeneneHune KeCTKOCTH https://m.edsoo.ru/ffO0aee2

MPYKUHBDY

8



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

bu6mmoreka [IOK

18 C
118 TpeHitA https://m.edsoo.ru/ff0af738
19 Pemenne 3agau no reme «Cuna bubmmoreka [{OK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlabopaTtopHnast pabota
20 "On Ie) GJIEHI/IG ioa(b(bn WEeHTa brbmmorexa [OK
pedt ; B https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIBKCHHS
Pemenue 3amgau o teme "3akoHbI
21 Herotona. Cuna octu. Cuna brbmmorexa [OK
. YHPYFOCTH. https://m.edsoo.ru/ff0afb8e
TPEHUS
Cuna TsDKeCTH M 3aKOH BCEMHPHOTO
22 TATOTEHUS. Y CKOpPEHHE CBOOOHOTO bubamorexa [JOK
’ P A https://m.edsoo.ru/ff0af044
MaJeHUs
VYpok-koudepennus "JIBmxeHne
93 T€J BOKPYT T'PaBUTALMOHHOTO
nentpa (ConHeuHas cHCTEMa).
lanaktuxn"
Pemrenue 3agau o reme "Cuiia
24 TSDKECTH M 3aKOH BCEMUPHOTO bubmorexa HOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 IIepBas kocMHuueckast CKOpOCTb. bubnunoreka [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuanbHOW TOUKH.
26 AGcomoTHO TBEPAOE TEIO. bubnunoreka [JOK

PaBHOBecue TBEpIOTO TENA C
3aKpEIUIEHHON 0ChIO BPAILIEHUS

https://m.edsoo.ru/ff0afe36



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

27

MowmeHT cuibl. LleHTp TsKECTH

Pemenue 3aga4g mo reme "MoMeHT

bubmmoreka [{OK

28 " https://m.edsoo.ru/ff0b02b
cwisl. LleHTp TsDKECTH 4
[ToaroroBka Kk KOHTPOJILHOM paboTe bubnuorexa [JOK

29 o reMe "MexaHuueckoe https://m.edsoo.ru/ffob040
nBUKeHue. BzauMoeiicteue Ten" 8
KonTponbHas pabora no teme bubnnorexa [JOK

30 "MexaHH4YeCcKOe JIBIKECHHE. https://m.edsoo.ru/ff0b06e
Bzaumoneticteue ten" [¢
Nmnynsce Tena. UMmynsc CHITBL.

31 3aKOH COXpaHEHHS UMITYJIbCA. bubmuorexa [JOK
Ynpyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aUMOJEHCTBUE

" bu6mmoreka [IOK
Pemrenue 3agay mo reMme ""3aKkoH

32 Y https://m.edsoo.ru/ffob096
COXpaHEHHUS UMITyJIbCa c

33 Ypok-koHpepennus "PeakTuBHOE
JBH>KEHUE B IPUPOJIE U TEXHUKE"

bubnuoreka [JOK
34 Mexanuveckast paboTa U MOIITHOCTh https://m.edsoo.ru/ff0b0a8
4
bubnuoreka [JOK
PaGora cuibl TsKECTH, CUITBI

35 https://m.edsoo.ru/ffob0db
YOPYTOCTU U CUJTBI TPEHUS 3

36 JIaGoparopHas paboTa

«OHpe,Z[CJ'ICHI/IC pa6OTBI CHUJIBI



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8

TPEHUS IIPU PABHOMEPHOM
JBAKEHHUH TeJia 110 TOPU30HTAIIBHON
ITIOBEPXHOCTH»

CBs13b SHEpruu U paboTHI.

37

[ToreHnmanpHas SHEPTUs
bubmmoreka [{OK

Kunernueckas sueprus. Teopema o

38 . https://m.edsoo.ru/ff0b0c3
KHHETUYCCKOW SHEPTUU 5

39 3aKOH COXpaHEHUs SHEPTHH B
MEXaHUKE

40 JlabopaTtopHnas pabota «3ydyenne bubmuorexa [JOK
3aKOHA COXPaHEHHUS SHEPTUI https://m.edsoo.ru/ff0b12fe

bu6mmoreka [IOK

KonebarenbHoe ABMKEHUE U €TO

41 https://m.edsoo.ru/ffob185
XapaKTEePUCTUKHI g
3aTyxaromue KojeOaHusl. bubnuoreka [IOK

42 BriHyX/1eHHBIC KOJICOaHUSI. https://m.edsoo.ru/ff0b20f
Pe3onanc 0

43 MaremaTuyecKui U NPy>KUHHbBINA
MasiTHUKU
Ypok-uccnenopanue «3aBUCUMOCTh bubnunoreka [JOK

44 repuoa KojieOaHUuH OT )KECTKOCTH https://m.edsoo.ru/ff0b197
MPYKUHBI K MaccChl Tpy3a» a

45 [IpeBpaienue sHepruu npu
MEXaHUYECKUX KOJIEOaHUSIX

46 JIaGoparopHas paboTa bubnuoreka [IOK



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a

«OmnpeneneHne YacToThl U IepUoa
KoJIe0aHUN IPYKUHHOTO
MasITHUKa»

https://m.edsoo.ru/ff0blae
c

Jlaboparopuas pabota «IIpoBepka
HE3aBHCUMOCTH MIEpUO/Ia

bubmmoreka [{OK

47 . https://m.edsoo.ru/ff0b197
KoJieOaHu# Tpy3a, MOABEIICHHOTO K .
HUTH, OT MaccChl Ipy3a» -
Mexanuueckue BoJiHbl. CBOMCTBA
48 MexXaHn4uecKux BoaH. [IpomonbHbie bubmiorexa HOK
PO https://m.edsoo.ru/ffob21fe
Y TIOTICPEYHBIC BOJTHBI
VYpok-koHpepeHus
49 "MexaHn4eCcKHe BOJIHBI B TBEPIOM
tene. CelicMuyecKre BOJIHEI"
50 3Byk. PacnipocTtpanenue u
OTpaKECHHE 3ByKa
Ypok-uccnenosanue "Habmronenune
51 3aBHCHMOCTH BBICOTHI 3ByKa OT
JacTOTHI"
59 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTUYECKHI1 pe30HaHC
Ypok-koHpepeHus "YnbpTpa3ByK u bubmnorexa [IOK
53 " https://m.edsoo.ru/ff0b23c
nH(}pa3ByK B IPUPOJE U TEXHUKE a
[ToaroToBka K KOHTPOJBHOM paboTe bu6mmoreka [JOK
54 1o TemMe "3aKOHBI COXpPaHEHUSI. https://m.edsoo.ru/ff0b25f

MexaHn4ecKre KoJIcOaHus U

0



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

BOJIHBI"

KoHnTponabHas pabora no teme
"3aKOHBI COXPaHEHHUSI.

55
Mexanudeckue Kojaebanus u
BOJIHBI"
bubmmoreka [{OK
DNeKTpPOMarHuTHOE TOJIE.
56 https://m.edsoo.ru/ff0b2ab
DNEKTPOMArHUTHBIC BOJTHBI .
S7 CBoiicTBa AJIEKTPOMATrHUTHBIX BOJH
VYpok-konpepennus "[lkana
AJIEKTPOMArHUTHBIX BOJIH.
bu6moreka [IOK
58 Hcnosp3oBanme
https://m.edsoo.ru/ff0b2fe6
AIIEKTPOMArHUTHBIX BOJIH JJISI
COTOBOM cBs3K"
Ypok-uccnenopanue "N3ydenune bubnuorexa [JOK
59 CBOMCTB 3JICKTPOMAarHUTHBIX BOJIH C https://m.edsoo.ru/ff0b2c6
MTOMOTIIBI0 MOOMIIBHOTO TeedoHa" c
Pemenue 3a1ay Ha onpeneneHue
60 YacTOTHI U JUTHHBI
AJIEKTPOMArHUTHOM BOJTHBI
DJIEKTpOMAarHuTHas IpUpoJia CBETa. bubnuoreka [JOK
61 Ckopocts cBeta. BonHOBBIE https://m.edsoo.ru/ffOb31d
CBOICTBA CBETa 0
Hcrounuku ceera. [Ipsmonunelinoe bubnuoreka [IOK
62 pacnpoCTpaHEeHUE CBETA. 3aTMEHMUS https://m.edso0.ru/ff0b365

Connua n JIynst

8



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658

3aKOH OTpa)KeHUs CBeTa. 3epKaia.

bu6mmoreka [{OK

63 Pemenwue 3a1a4 Ha MpUMEHEHHE https://m.edsoo.ru/ff0b38c
3aKOHA OTPAKEHHUS CBETA 4
[Ipenomiienue cBera. 3aKkoH bubmorexa HOK
64 ' https://m.edsoo.ru/ffOb3ae
MIPEIOMIICHUS CBETA a
[TonHOE BHYTpEHHEE OTpaKEHUE Bufs OK
ceera. cnonp30BaHUE MOJTHOTO nbmorexa 11
65 https://m.edsoo.ru/ff0b3c5
BHYTPEHHETO OTPaXKCHHSI B c
OINITHYECKUX CBETOBOIAX -
JlabopaTopHnast pabota
"HccnenoBanue 3aBUCUMOCTH yTJIa
66 MPETOMIICHUS CBETOBOTO JTy4da OT
yrIJjia najieHus Ha TpaHuIle "BO3yX-
crekso""
VYpok-koHpepeHus
"Mcnonbs30BaHue MOJTHOTO
67 BHYTPEHHETO OTPKCHHUS:
CBETOBO/IbI, ONITUKOBOJOKOHHAS
CBsI3b"
bubnuoreka [JOK
68 JInn3zpl. Onruyeckas cuiia JTMH3bI https://m.e dsocl)_[ru IF0b32c
. bubmuoreka [JOK
[TocTpoenue n3odpaxeHuii B _
69 https://m.edsoo.ru/ffOb444
TUH3aX N
70 JIaboparopHas paboTa bubnuoreka [JOK

"Onpenenenue GOKyCHOTO

https://m.edsoo.ru/ff0b420



https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206

PacCTOSAHUA U ONTHYECKOU CHUJIBI
coOuparoreii JTUH3bI"

[op)

VYpoxk-koudepenuus "OnTuaeckue

bubmmoreka [{OK

71 " https://m.edsoo.ru/ff0cOa7
JIMH30BBIE TPUOOPHI .
bubmmoreka [{OK
I'ma3 kak ontuyeckas cucrema.
72 https://m.edsoo.ru/ff0b468
3penHue
4
73 VYpoxk-koudepentus "JledexTo
3penus. Kak coxpanutsb 3peHue"
Paznosxenue Genoro ceera B
74 criektp. OnbiTel HeroTOHA. bubmuorexa [JOK
CriokeHue CIEeKTPAIbHBIX LIBETOB. https://m.edsoo.ru/ff0c0f4c
Hucnepcus cBeta
JlabopaTtopHnast pabota "OMBITHI 11O
pasoKeHUIo OeIoro CBeTa B bubnuoreka [IOK
75 CIEKTP U BOCIIPHUATHIO IIBETA https://m.edsoo.ru/ff0c0e?
MpeIMETOB MPU UX HAOIIOICHUU a
4yepe3 1IBETOBbIE (PUIbTPHI"
VYpoxk-npaktukym "BosiHOBBIE
76 CBOMCTBA CBETA: IUCIICPCHS,
uHTepdepeHus u qudpaxuus”
bubmuoreka [JOK
OmnsiTel Pezepdopaa u mianerapHas
77 https://m.edsoo.ru/ffOc12a
MOJIENb aTOMa g
78 [Toctrynatel bopa. Moaens atoma

bopa



https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8

Henyckanue v NOIIOMEHNe CBETa bubnunorexa [JOK
79 atroMoM. KBanTbl. JInuHeiuarsie https://m.edsoo.ru/ff0c144
CIIEKTPEI c
bubmmoreka [{OK
Ypok-npaktukym "Habimonenne
80 POIIp - " 8 https://m.edsoo.ru/ffoc155
CTICKTPOB HUCITYCKAHHSI 0
bubmmoreka [{OK
81 PagroakTuBHOCTB U €€ BUIbI https://m.edsoo.ru/ff0c167
2
Crpoenue aToMHOTO siapa bubmorexa OK
82 P Apa- https://m.edsoo.ru/ff0c18a
Hyxknonnast Mmosiens c
PagnoakTiBHBIE TpEBpaICHUS bubmorexa OK
83 A perpatt ' https://m.edsoo.ru/ff0clal
N3oTomsl 4
Pewrenue 3agau o reme: bubmorexa OK
84 | 8 ' " https://m.edsoo.ru/ff0c1b4
PagroakTiBHBIC pEBpaLICHUS .
85 [Tepuoa momypacnazna
YpoK-KOH(pepeHuHs Bu6muorexa IJOK
86 "PagnoakTHBHBIC U3TYYCHUS B https://m.edsoo.ru/ff0c212
MpUpoe, METUIIMHE, TEXHUKE" 6
SAnepHble peakuuu. 3aKOHBI bubnnoreka [JOK
87 COXpaHEHUs 3apsI0BOTO U https://m.edsoo.ru/ff0clc5
MaccoBOTO YHMCEI 8
88 DHeprus CBA3U aTOMHBIX SIZIEP. bubnmnoreka [JOK

CBs13b MacCHl U SHEPrun

https://m.edsoo.ru/ffOcld?



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

1

Pemenue 3agau mo reme "Anepueie

89 "
peakiuu
Peakuuu cuHTe3a u ieneHus saep. bubmmoreka [{OK
90 Wctounnku sueprun CosHIA U https://m.edsoo.ru/ff0c1e8
3BE3]1 8
VYpoxk-koudepenuus "AnepHas
sHepreTuka. JlencTBus
o1 PaJIMOAKTUBHBIX U3ITy4eHUH Ha
YKUBBIE€ OpPTraHU3MbI"
[ToaroroBka K KOHTPOJBHOW paboTe
1o TeMe "DIEKTPOMArHUTHOE MOJIE. bubmorera [IOK
92 https://m.edsoo.ru/ff0c223
DNeKTPOMarHUTHbIE BOJHBI. o
KBanToBbIe siBneHUA" -
KonTtponbHas padoTa o Teme
93 "DNeKTpOMarHUTHOE TOJIE.
DNEeKTPOMAarHUTHBIE BOJHBIL.
KBanToBble siBneHus"
[ToBTOpenue, 06001IeHNE. bubnuoreka [JOK
94 JIaGoparopHble pabOTHI IO KYypCy https://m.edsoo.ru/ff0c245
"Bzaumonaeiictsue tea" a
[ToBTOpenue, 06061menue. Pemenue bubnunoreka [JOK
95 pacyeTHBIX U KAaU€CTBEHHBIX 3a/1a4 https://m.edsoo.ru/ff0c257
o Teme "TemnnoBeie mponeccol” 2
96 [ToBTOpenue, 0606menue. Pemenue bu6mmoreka [JOK

PACUYCTHBIX U KaUCCTBCHHLIX 3a1a4

https://m.edsoo.ru/ff0c2a2



https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22

o Teme "KIIJ] TernoBbix
nBuratenei”

N

[ToBTOpenue, 06061meHue. Peienue

bubmmoreka [{OK

97 pacyYETHBIX U KAYECTBEHHBIX 3a/1a4 1 https://m.edsoo.ru/ff0c2b3
no teme "KIIJ] 25ekTpoycTanoBOK" 0
[ToBTOpEHue, 06001IEHNE. bubnnorexa [JOK

98 JIaboparopHbIe pabOTHI IO KYypCy 1 1 https://m.edsoo.ru/ff0c2c5
"CBeToBbIE ABJIEHUS" 2
[ToBTOpenue, o6o6menue. Paborta ¢ bu6moreka [IOK

99 TEKCTAMH IO TeMe ""3aKOHBI 1 https://m.edsoo.ru/ff0c2d6
COXpaHEHUs B ME€XaHUKe" a
[ToBTOpenue, o606menue. Paborta ¢ bu6moreka [IOK

100 TexcTaMi 1o TeMe "Koiebanus u 1 https://m.edsoo.ru/ffOc2e8
BOJIHBI" 2
[ToBTOpenue, o6o6menue. Pabora ¢ bubnuoreka [IOK

101 TexcTaMu 1o TeMe "CBeTOBEIE 1 https://m.edsoo.ru/ff0c304
ABJICHUA" 4
[ToBTOpenue, o6o6menue. Pabora ¢

102 TekcTamu 110 Teme "KBaHToBas u 1
snepHas puzuka"

OBIIEE KOJIMYECTBO YACOB I1O 102 57

I[TPOTPAMME



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
https://m.edsoo.ru/ff0c3044
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