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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOTPaMMBbI, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHONH TPAMOTHOCTH OOYYAlOIIMXCS M OPTaHM3alfi0 H3y4YeHUs
GU3MKKM Ha NESITEIBHOCTHOW OCHOBE. B mporpamme mo (u3uke yUHUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
MJIAHUPYEMBIM JIMYHOCTHBIM U METalPEIMETHBIM pe3yJibTaTaM O0y4eHUSs, a TAaKKe
MEKIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no u3uke ycTaHaBIMBAET paclpeieiieHue yueOHOro MaTepuana
1o rojam oOydeHus (10 Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
M3YUYEHHs] TEM, OCHOBAHHYIO HA JIOTHKE PAa3BUTHS IMPEIMETHOTO COJACPKAHHS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcsl.

[Iporpamma mo ¢usuke paszpaboTaHa ¢ LETbI0 OKa3aHUS METOIUYECKOM
MOMOIIIY YYUTEIIO B CO3/IaHNU pabodeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

dusnka ABISETCS CHUCTEMOOOPA3YIOIIMM ISl  €CTECTBEHHO-HAYYHBIX
y4eOHBIX PEIMETOB, MMOCKOJbKY (PU3MUECKUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB
W SIBJICHUM, M3y4yaeMbIX XUMHUEH, Ouosioruend, acTpoHomMued u ¢GU3NYECKON
reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAyYHYH) KapTUHY MHpa,
IpeloCTaBsieT HauboJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4dHOTO METOoJa
MO3HAHUS, TO €CTh CIO0C00a MOTYyYEHHUs JOCTOBEPHBIX 3HAHUI O MHUpE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMUPOBAHUM €CTECTBEHHO-HAYYHOU TI'PAMOTHOCTH H
WHTEpeca K HayKe y 00yJaronuxcs.

N3yyenne ¢usukun Ha 0a30BOM ypOBHE TIpeaArosaraeT OBJIAJCHUE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOLIUMH €CTECTBEHHO-HAYUYHYIO
IPAaMOTHOCT:

® HAy4HO OOBSACHSTH SIBICHUS;

® OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O MCCJICIOBAHUS;

® UHTEPNPETHUPOBATH  JIAHHBIE W MCIOJI30BaTh  HAYYHBIE
JIOKA3aTeIbCTBA JIS MOJTYYEHUS! BHIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
onpenenensl B Konmenmuu mpenomaBanus ydeOHoro mpenvera «®Duszmka» B
oOpa3zoBaTenbHBIX oOpraHusamnusx Poccuiickoit ®exaepanuu, peau3yrOUIUX
OCHOBHbIE  00111€00pa30BaTeIbHbIE MPOrPaMMbl, YTBEPXKIAEHHOW pelICHUEM
Komnerun Munucrepctsa npocsemienust Poccuiickoit denepanuu (mpoTokon oT 3
nekadpst 2019 r. Ne T1IK-4BH).

Heau uzyyenust pu3suKu:



npUOOpEeTEeHNE HWHTEpeca W CTPEMIICHHS OOydJaromuxcsi K HaydHOMY
U3YYEHUIO TPUPOJIbI, PAa3BUTUE HMX HHTEJUICKTYaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJE MO3HAaHUS U (POPMUPOBAHUE
HCCIIEIOBATENbCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBIICHUSIM;
dbopMHEpOBaHWE HAYYHOTO MHPOBO33PEHUS KaK pe3yiabTaTa HW3y4YCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;
dbopmupoBaHUEe TMPEACTaBICHUN O posiu (U3UKUA ISl Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEJCTaBICHUH O  BO3MOXKHBIX  chepax  Oymyuiei
npoeCCUOHATIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJATOTOBKA K
JagbHeWIleMy 0Oy4YeHHIO B 3TOM HaMpaBJICHUMU.

JlocTmkeHne 3THX Iejield MmporpaMMbl 1O (U3WKE Ha ypOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHre 3HAHWM O JUCKPETHOM CTPOEHUM  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

npuoOpeTeHNEe YMEHUN OMHCHIBATh U OOBSCHATH (DU3UUYECKUE SIBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHE METOJIOB PEIICHHUS TMPOCTEUIIUX PACUYETHBIX 3amad ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOMIOAATH MPUPOHBIC SBICHUS U BBIMOIHATH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIMEll (PU3HMUECKOTO COAEpKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JTOCTHKCHUSIX (PU3UKH, aHAIIU3 U
KPUTUYECKOE OIICHHUBAHWE HH(DOPMAITUH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATILHON JIeATEILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIDKEHUSIX (DU3UIECKOM HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpa3oBanus oTBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENIO), B 8
KJ1acce — 68 yacoB (2 vaca B Hejeno), B 9 kinacce — 102 ygaca (3 yaca B HeJEI0).

[Ipennaraemepiii B mporpaMMe no (u3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHJATENbHBIA XapaKkTep, YUUTENb JIeJaeT BIOOp MPOBEACHUS
71a00paTOpHBIX pabOT U ONBITOB C YYETOM MHIUMBUAYaJIbHBIX OCOOEHHOCTEN
oOyJarommxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHui, MpeajaraéMbiX B pamMKax
OCHOBHOTI'O F'OCY/IapCTBEHHOI'0 9K3aMeHa 10 (PU3HUKE.



COAEPXKXAHUE OBYUEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B NO3HAHUHU OKPY:KA0IIEr0 MUpa.

dusnka — Hayka O mnpupone. SBneHus npuponbl. PU3NUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckne BenuuuHbL. M3MepeHune Qu3nmdeckux BenuuyuH. Duznyeckue
npudopsl. [lorpentHocTs n3mepeHuil. MexxayHapoaHasi CUCTEMA €IHMHHII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTecTBEHHO-HAYUYHBIM METOJl TMO3HAHUA: HAOJIIOJEHHE, MOCTAaHOBKA HAYYHOIO
BOIIPOCA, BBIIBH)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUI C OMOIIBIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHuueckue, TEIJIOBbIE, JJIEKTPUUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJICHHUSI.
2. ®Ouznyeckue npuOOpbl U NPOLEAYypa NPSMBIX U3MEPEHUN aHAJIOIOBBIM U
U(POBBIM MPUOOPOM.
Jlabopamopuvie pabomul u onvimaol.
Omnpenenenue 1eHb! AeIEHUs MIKaJIbl U3MEPUTEIBHOT0 Tpudopa.
N3mepeHne pacCcTOSHUN.
N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TENA.
Onpenenenue pa3MepoB MalbIX TEN.
N3mepeHne temmepaTypbl MPU MOMOLIM KUIAKOCTHOTO TEPMOMETpa M
JaTYMKa TEMIIEPATYPBI.
6. IIpoBenenue mccieqOBaHMS MO MPOBEPKE TUIOTE3bI: JATBHOCTH MOIETA
[IapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJIblle, yeM OOJIbIIe BhICOTA
IIyCKa.

Paznen 2. IlepBoHayajibHbIe CBeJIE€HUS 0 CTPOEHUM BelllecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJNbl, HX pa3mepbl. OMbITHI,
JIOKa3bIBAIOIIME TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrxkeHne uactuil BemecTBa. CBsA3b CKOPOCTH JIBM)KEHHMSI YacTUL[ C
TeMriepaTtypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUIKOCTEH M TBEPIBIX
(KpUCTaITMYEeCKUX) Tell. B3auMOCBs3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJBI.

Hemoncmpayuu.

1. HaGmtoneHne OpOyHOBCKOTO JBUKCHHUS.

2. Habmonenne nuddysum.

3. HaGmonenune  siBneHUW,  OOBACHAIOMIMXCS  MPUTSDKCHUEM WK

OTTAJIKMBAHUEM YACTHULL BEIIECTBA.
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Jlabopamopuvie pabomul u onvimaol.

1. Ouenka jguameTpa aroMa METOAOM PsAOB (C  KCIOJB30BAaHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOJIIOCHHUIO TEMIOBOT'O PACIIMPEHHUS ra30B.

3. OnbIThl 10 OOHAPYKEHUIO AEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.

Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpPU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUSL.

SBnenne uHepuuu. 3aKoH HUHEpUMH. B3auMopelcTBHE Tell KaKk MpUYMHA
W3MEHEHUSI CKOPOCTH JBHXKEHUsA Tel. Macca Kak Mepa HHEPTHOCTU Tela.
[InoTHOCTH BemiecTBa. CBS3b IJIOTHOCTH C KOJUYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BelllecTBa.

Cuila Kak XapakTepucTUKa B3auMojaeicTBUs Tesl. CHila ynpyrocTd W 3aKOH
['yka. MI3MepeHune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TITOTEHHS U CHUJIA
TsokecTd. CHila TSDKECTH Ha Jpyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuila TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE MOKOA. TpeHre B IpUPOJE U TEXHUKE.

Jemoncmpayuu.

Hab6nronenne MexaHnuecKkoro JIBHXKEHUS TeTa.
N3mepenne ckopoCTH MPSIMOJIMHEHHOTO JBUKEHUS.
HabGnronenue siBjeHUs] HHEPLIMH.
HaOmronenne naMeHeHus CKOpOCTU MPY B3aUMOJICHCTBUU TeJ.
CpaBHeHHME Macc 10 B3aUMOJICHCTBUIO TE.
. CroxeHue cuii, HapaBJICHHBIX 10 OJHOU MPSIMOM.
JIaﬁopamopubze pabomul u onvtmel.
1. Ompenenenre CKOPOCTU PAaBHOMEPHOTO JIBUMKEHHUA (IIapuKa B JKUJIKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).
2. OmpeneneHre CpPeaHEH CKOPOCTH CKOJBKEHHS Opycka WM IIapuka o
HAKJIOHHOM ITUIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPAOTO TeNa.
OneITHI, AEMOHCTPUPYIOIIHNE 3aBUCHUMOCTh pacTshKeHUsS (aedopmMariiin)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBL.
5. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUSI CKOJIBKEHUS OT
Beca Teja U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

JaBnenue. CriocoObl yMEHBIICHUSI U YBEJIUYECHUS JaBlieHud. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUs raza oT o0bEma, Temmneparyphl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U rasamu. 3akoH Ilackans. [IHeBMartnueckue
MalllUHbl. 3aBUCUMOCTh JABJICHHS JKHUJIKOCTH OT TIyOWHBI. ['mapocratnueckuii
napagokc. Coobmaroiuecs cocynbl. ['uapaBinueckue MEXaHU3MBbl.

Atmocdepa 3emun u atmocepHoe naBienue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3aymHONW oOosouku 3emau. OmbiTt Toppuuemnu. M3mepenue armocdepHOro
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JaBJICHUS. 3aBUCUMOCTh aTMOC(EpPHOro JAaBIEHUS OT BBHICOTHI HaJl yPOBHEM MOPA.
[Tpubops! 17151 U13MepeHus aTMOC(HEpPHOTO 1aBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoraBanue.

Jemoncmpayuu.
3aBUCUMOCTbD AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmaromuecs CoCy/Ibl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne necTBUS aTMOCHEPHOTO JABIICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMA MOTPYKEHHOM YacTu
T€JIa ¥ INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcnoBue miaBaHus Tell: TUIABaHUE WM MOTPYKEHHUE TENl B 3aBUCUMOCTH
OT COOTHOUICHUS INIOTHOCTEN Teja U )KUIAKOCTH.

Jlabopamopnvie pabomul u onvimol.

1. VccnenoBaHue 3aBUCUMOCTH Beca Tela B BOJIE OT 00bEMa MOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJa.

2. OmpeneneHue  BBITAJKMBAIOIIENH  CHUJIBL, JEHUCTBYIOIIEM Ha  TeJo,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBHCUMOCTH BBHITATKUBAIOLIEH CHUIIBI, AEHCTBYIOIIECH HA TEIO
B KHUJIKOCTH, OT MACChI TEJIA.

4. OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIICH CHIIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
YKUJKOCTb YAaCTH TEJIA U OT IJIOTHOCTH JKUJIKOCTH.

5. KonctpyupoBanue apeomeTpa WM KOHCTPYUPOBAHHME JIOAKH H
OIpEAEIICHUE €€ IPY30NOABEMHOCTH.

Pa3zgen 5. PaGoTra 1 MOIIHOCTB. JHEPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJOK, HAKJIOHHAs TIOCKOCTh. [IpaBmiio
paBHOBecus pbluara. [IpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.
«3onoroe mnpaBuno» wmexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY ¥ TEXHHUKE.

Mexannueckass dHepruss. KuHeTmueckas W INOTEHUHWAIBHAS DHEPTHS.
[IpeBpalieHre OHOTO BHU/IA MEXAaHUYECKOW YHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauuu.

1. TIpumepsbl IPOCTHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onsimel.

1. Onpenenenue pabOThI CUJIBI TPEHUS NMPU PABHOMEPHOM JBHKCHHH TeEla

10 TOPU3OHTAIBHON ITOBEPXHOCTH.
2. UccnenoBanue ycnoBU paBHOBECHUS phluara.
3. Uzmepenue KIIJI HakTOHHOM TJIOCKOCTH.
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4. V3ydeHue 3aKOHA COXPAHEHUS] MEXAaHUYECKOW SHEPTHH.
8 KUIACC

Pa3nea 6. TenjioBbIe ABJICHUS.

OCHOBHBIE TIOJIOXKECHUSI MOJEKYJSIPHO--KHHETUYECKOH TEOPUU CTPOCHHUS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIINE
OCHOBHBIE II0JIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOTO COCTOSIHUN BEIIECTBA.
Kpucramnnueckue u amopdusie tena. OObsiCHEHHE CBOMCTB ra3oB, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IOJIOKEHHW MOJEKYJISAPHO--KUHETUYECKOW TEOPHH.
CMmauuBaHNE U KallWUISIPHBIE SIBJICHU. T€IIOBOE PACIIMPEHUE U CKATHE.

Temmneparypa. CBs3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HM3MEHEHHsS BHYTPEHHEH HHEPruu:
TeIuIonepesaya U COBEPILECHHE paboThI. Bunbl TEIUIONIEepEaauH:
TEIJIONPOBOAHOCTD, KOHBEKLMS, U3ITyUYEHHUE.

KonunuectBo Temnotel. YaenbHas TEMIOEMKOCTh BellecTBa. TemaooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIuioBoro Oananca. IlmaBnenwe u
OTBEPJICBAHME KPUCTAJUIMYECKUX BEUIECTB. YJenbHAas TEILIOTa IUIaBJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcmapenue. Kumenwe. YnenpHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHS.

BrnaxHocTts BO31yXa.

OHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpuniuner padotel TemoBbix aurareneil KIIJ temnmoBoro nBurarens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPENBI.

3aKOH COXPAHEHUS U MPEBPALLECHUS SJHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

Habmoienue OpoyHOBCKOTO JIBUKEHUSI.

Hab6nronenue nuddysuu.

HabGmronenne SsBieHni cMaYMBaHUs M KaITMJLIIPHBIX SIBJICHUM.
HabmroieHue TenaoBoro paciimupeHust Te.

W3MmeHeHne AaBieHUs ra3a npu U3MEHEHHH 00bEMa M HarpeBaHUM WU
OXJIaXKICHUH.

[IpaBuiia U3MepeHUs TEMITEPATYPBI.

Bubl Teronepenaym.

OxJtaXkieHue Ipu COBEPIICHUH pabOTHI.

. HarpeBanue npu coBepiieHUN paboThl BHEITHUMU CUJIaMHU.

10 CpaBHEHHE TEIIIOEMKOCTEN pa3JINYHbIX BEILECTB.

11.HaOmronenume KureHus.

12.HaGmtoaeHue mocTosHCTBA TeMIIEpaTyphl MPH MJIaBJICHUU.

13.Moienu TEeIIOBEIX ABUTATENIEN.

Jlabopamopuvie pabomul u onvimol.

1. OnbITel 0 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSKEHUS.
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OMnbITHI O BBIPALIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJTK caxapa.

3. OnbITel MO HAOMIOACHUIO TEIJIOBOTO PACHIMPEHMS Ta30B, JKUIKOCTEH U
TBEPJBIX TEJL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MIMPHUIIA.

OnbITel, AEMOHCTPUPYIOUIUME 3aBUCUMOCTH JABJIEHUS BO3JlyXa OT €ro
00BbEMa M HArPEeBAHUS WM OXJIAXKICHUS.

6. [IpoBepka rumnoTesbl IMHEHHON 3aBUCUMOCTH JIJIMHBI CTOJIOUKA YKUIKOCTH

B TEPMOMETPUUYECKOU TPyOKE OT TEeMIEPATYPHI.
7. HaGnionenve wuW3MEHEHUs BHYTPEHHEW OJHEpPruM Tela B pe3yibTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

8. HUccrmenoBanue SBICHUS TEIUIOOOMEHA TMPH CMEMIMBAHUU XOJOTHON H

ropsiuer BOJIBL.

9. OmpenenceHrie  KOMMYECTBA  TEIUIOTHI, TOJYYEHHOTO  BOJOH  TIpH

TEIJI000MEHE C HArPEThIM METATUYECKUM HUITUHIPOM.

10.Ompenenenue yaeabHON TEIUIOEMKOCTH BEIIECTBA.

11.WccnenoBanue npoiecca UCHapeHuUs..

12.0Onpenenenre OTHOCUTENHHOM BIAXKHOCTH BO3TyXa.

13.0Ompenenenre yaeabHON TEIUIOTHI IUIABJICHUS JIbA.

Pazges 7. JiekTpudeckue 1 MAarHUTHbIE SIBJICHUSI.

OnekTtpu3auus Tel. J[Ba poaa »sIeKTpUUecKuxX 3apsaoB. BzaumoneiicTBue
3apspKeHHBIX  Ten.  3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TEJIaMH ).

Onekrpudeckoe mnoJie. Hanpsxk€HHOCTH 3iekTpudeckoro mnosist. IlpuHomn
CYNEepHO3UIIUN IEKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn snekTpuyeckux 3apsnoB. DJIEMEHTAPHBIA DJIEKTPUYECKUN 3apsml.
Crpoenne aroma. IIpOBOOHMKM W JOUINEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DNEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
M CTOYHMKHM TOCTOSIHHOTO TOKa. JIeMCTBHUS SIIEKTPHUUYECKOro TOKa (TerIoBoOE,
XUMHUUYECKOE, MATHUTHOE). DIEKTPUUECKUIN TOK B JKUJIKOCTSX U ra3ax.

Onektpuueckas uenb. Cuia  Toka.  DJEKTPUUYECKOE  HaIpsKEHHUE.
ConpoTuBjeHHE MPOBOJHUKA. YICIbHOE COMPOTHUBJICHUE BeliecTBa. 3akoH Oma
o ydactka uend. llocnepmoBarenbHOe W mapajulieNibHOE — COCIMHEHHUE
MIPOBO/IHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH JDxoyns—JleHua.
DJIEKTPUYECKHE LIETH U TTOTPEOUTENH IIEKTPUUECKON 2Heprun B ObITy. KopoTkoe
3aMBbIKaHUE.

[locTossHHBIE ~ MarHuThl.  B3aumonxeilcTBHE  MOCTOSHHBIX ~ MarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1osie 3eMJIM U €r0 3HAYEHUE JIJIS )KU3HU Ha 3eMIle.
OneiT  Opcrega. MarautHoe mMoJjie  3JIEKTPUYECKOro Toka. llpumeHeHue
AJIEKTPOMArHUTOB B TEXHHKE. J[€MICTBME MATHUTHOIO MOJISI HA MPOBOJHUK C TOKOM.
DNEeKTpOJIBUTaTellb MOCTOSTHHOTO ToKa. lcnosib30BaHUE SJEKTPOJBUTaTelie B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.
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Oneitel @apanes. SABneHue neKTpoMarHuTHOM HHAYKUuU. [IpaBuno Jlenna.
DIEeKTpOoreHepaTop. Cnioco0bl MOJTYYEHUS AIEKTPUUYECKOU SHEPTUHu.
DNEKTPOCTAHIIMY HA BO3OOHOBIISIEMBIX HCTOYHUKAX SHEPIHH.

Jemoncmpayuu.

DIIEKTpU3ALMS TEN.

JIBa pojia JIEKTPUUECKHX 3apsJI0B U B3aMMOJICHCTBUE 3apsSKEHHBIX TEIl.

YCTpPONCTBO U ACHUCTBUE SIIEKTPOCKOIIA.

OnekTpocTaTuyecKasi HHIYKIIHS.

3aKOH COXPAHEHMS JIEKTPUYECKUX 3apSAI0B.

[IpoBOAHUKY U TUDIICKTPUKH.

MonenupoBaHUe CUIIOBBIX JIUHUM AJIEKTPHUUECKOTO MOJIS.

M cTOYHUKY TOCTOSIHHOTO TOKA.

. JleHcTBUS 2IEKTPUYECKOTO TOKA.

10 DIEKTPUYECKUN TOK B )KUIAKOCTH.

11.T"a30Bblit pa3ps.

12.1I3mepenue cuibl TOKa aMIIEPMETPOM.

13.M3mepenune 3IeKTPUIECKOTO HAPSHKEHUS BOJIBTMETPOM.

14.PeocTaT ¥ Mara3uH CONPOTHUBIICHHM.

15.B3aumMoieiicTBIE OCTOSSHHBIX MarHUTOB.

16.MonenupoBaHre HEBO3MOKHOCTH pa3/IeJICHUS TIOJIFOCOB MarHUTA.

17.MonenupoBaHuE MarHUTHBIX MOJIEH MOCTOSSHHBIX MarHUTOB.

18.0mbIT OpcTena.

19.MarauTHoe 1moJie ToKa. DJIEKTPOMAarauT.

20.JleiicTBre MarHUTHOTO TIOJISI HA IPOBOTHUK C TOKOM.

21.2neKkTpoaBUTaTeNh MOCTOSTHHOTO TOKA.

22 .VccnenoBaHue SIBICHUS DJIEKTPOMArHUTHOW WHAYKIIHH.

23.0mnbiTel Dapages.

24.3aBUCUMOCTh HAMpaBICHUS WHAYKIIMOHHOTO TOKAa OT YCJOBUH €ro
BO3HHKHOBEHHUS.

25.251eKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1. OnpITel TO HAONIOACHHWIO DJIEKTPU3AIMU TEN WHAYKIMEH W Tpu

CONPUKOCHOBEHHH.

HccnenoBanue MAEUCTBUS DJIEKTPUUYECKOTO TIOJISI HA TMPOBOAHUKUA W

JUDJIEKTPUKH.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.

W3mepenue u peryaupoBaHie CUIIbI TOKA.

H3mepenue U peryanpoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA, MAYIIETO 4Y€pe3 pEe3UCTOp, OT

CONPOTHUBJIEHUS PE3UCTOPA U HAIIPSLKEHUS Ha PE3UCTOPE.

7. OnblIThlI, JEMOHCTPUPYIOLINE 3aBUCHMOCTh ANEKTPUYECKOTO
CONPOTHUBJIEHUSI MPOBOAHUKA OT €ro JUIMHBI, IUIOUIAJH IMONEPEYHOIrO
CEYEHMS U MaTepuaa.

oCcoNOOR~ODE
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8. IlpoBepka mpaBwia CIOXKEHUS HANPSOKCHWA TIPH  TMOCIEI0BATEIHHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuiia Juisi CWJIBl TOKa MPU MapaieNbHOM COCIMHEHHUU
PE3UCTOPOB.

10.Onpenenenre paboOThI IEKTPUUECKOTO TOKA, UAYIIETO Yepe3 pe3UCTOp.

11.0mnpeneneHre MOIIMHOCTH  DJIEKTPUYECKOTO TOKA, BBIJIEISIEMON Ha
pe3ucrope.

12.ViccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, WAYIIETO Y€pe3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

13.Onpenenenune KII/1 narpesarens.

14.UccnenoBaHrue MarHUTHOTO B3aUMOJICUCTBUS MMOCTOSIHHBIX MAarHUTOB.

15.3yyeHne MarHMTHOrO TMOJIA TOCTOSHHBIX MAarHUTOB TMPU  HX
00BbEIMHCHUU U Pa3/ICTICHUH.

16.WccnenoBanue NeHCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.0m0bITBl, JI@MOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI  B3aUMOJCHCTBUS
KAaTyIIKM C TOKOM M MAarHUTa OT CHJIbI TOKAa W HalpaBJCHUS TOKa B
KaTyIIKE.

18.M3y4yeHue necTBUS MAarHUTHOTO TOJIS1 HA POBOJAHUK C TOKOM.

19.KoHcTpyupoBaHnue U U3y4eHHe padOoThl JIEKTPOABUTATEIS.

20.U3mepenue KI1/] anekTpoaBuraTeibHON yCTaHOBKHU.

21.0mpBITBI TIO WCCIIEIOBAHUIO SIBJICHUS DSJCKTPOMArHUTHOW WHIIYKIIHH:
UCCJIEIOBAHUE W3MEHEHHUI 3HAYEHUS W HAMpAaBICHUS WHAYKIIMOHHOTO
TOKA.

9 KNIACC

Paznen 8. Mexanuveckue siBJIeHUsI.

Mexanuueckoe nBWXKEeHME. MarepuanbHas Todka. Cucrema oTcuéra.
OTHOCHUTEIIBHOCTh MEXAHMYECKOrO JABWKEHUSA. PaBHOMEpPHOE HPSAMOJUHEHHOE
nBrxeHne. HepaBHoMepHOe npsMoianHeEHOe nBMKeHUE. CpeaHsss 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mnpsiMoiiMHelHoe nBukeHue. (CBoOOJHOE
nageHue. OnsITel ['amues.

PaBHOMepHOE ABMKEHHE MO OKpYKHOCTH. Ilepmon u yactora oOpalueHus.
JInneriHasa u yriioBast CKOpocTHu. LIeHTpocTpeMUTEIIBHOE YCKOPEHHUE.

ITepseiit 3akoH HproTroHa. Bropoi 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[TpuHIMII CYyTIEPHO3ULINU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cumia TpeHUs: cuiia TPEHUS CKOJIbKEHHUS, ChJla
TPEHUsI IOKOSI, APYTUE BUJIBI TPEHUSI.

Cuna TSKECTM U 3aKOH BCEMUPHOrO TATOTEHHUSA. Y CKOpEeHHE CBOOOIHOTO
nageHus. Jlwxenue ruianer Bokpyr Connma. IlepBas kocMuyeckas CKOpPOCTb.
HeBecomocTh 1 neperpysku.

PaBHOBecue marepuanbHON TOuku. AOcomoTHO TBEpAOe Teno. PaBHoBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalleHusi. MOMEHT cuiibl. LIeHTp TsxecTH.



Nmnynbe tena. IsMeHenne umitynbea. Mimynbe cuitbl. 3aKOH COXPaHEHMS
UMITyJbca. PeakTUBHOE JBUKEHUE.

Mexannyeckass pabota U MOIIHOCTb. PaboTa cui TsDKECTH, YNPYrOCTH,
TpeHust. CBs3b dHepruu U padotel. [loTeHnnanbHas SHEPrUs Tena, NOJHATOro Hal
IIOBEPXHOCTHIO 3eMiM. [IoTeHIIManpHas SHEprus ckaTol npyxuHel. Kunetnueckas
sHeprud. TeopeMa 0 KMHETMYECKOW SHEPTHH. 3aKOH COXPAHEHUS MEXaHHYECKOU
DHEPIHUU.

Hemoncmpauuu.

1.
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8.

9.

HaOnronenne MexaHU4ecKoro JIBUKEHUS Tella OTHOCUTEIBHO Pa3HBIX TEJ
OTCUETA.

CpaBHEeHHE TyTEM W TPACKTOPUU ABMKECHHS OJHOTO M TOrO XK€ Tena
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUETA.

N3mepeHre ckopoCTU U YCKOPEHUS MPSIMOJIMHEHHOTO JIBUXKECHMUS.
HccnenoBanue Mpu3HAKOB PABHOYCKOPEHHOTO JBUKEHUS.

HabGmronenue aBHMKEHUs Tella Mo OKPY>KHOCTH.

HaOmronenne MexaHn4uecKux sIBJICHUH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM JABWXKCHUHU
OTHOCHUTEJIFHO KaOHMHeTa (PU3HKHU.

3aBUCUMOCTh YCKOPEHMS Tejla OT MAacChl TeJla U JICUCTBYIOIIEH HAa HETO
CHUJIBI.

HaOmronenue paBeHcTBa CUIJI PU B3aUMOJICUCTBUU TEIL.

N3MeneHune Beca Tena npu yCKOPEHHOM JIBUKEHHH.

10.ITepenava ummynbca Ipu B3aUMOJCHCTBUH TEJ.

11.TTpeoOpa3oBaHus SHEPTUH NPU B3aUMOJICUCTBUH TEJL.

12.CoxpaHeHne UMITyJIbCa TIPU HEYTIPYTOM B3aUMOJICHCTBHUH.

13.CoxpaneHnne nMIyabca Ipu aOCOTIOTHO YIIPYTrOM B3aUMOICHCTBHUH.

14 HabmroneHne peakTUBHOTO JIBH)KCHHS.

15.CoxpaHeHne MeXaHUYECKON PHEPTUHU TIPU CBOOOHOM I1aJICHUHU.
16.CoxpaHeHne MEXaHMUECKON YHEPTHH NPH JBIKEHUU Tella Mo JeiCTBHEM

IIPY’KUHBI.

Jlabopamopuvie pabomul u onvimaol.

1.

2.

KoncTpynpoBanue Tpakra JJisi pa3roHa U JajJbHEWIIEr0 PaBHOMEPHOTO
JBH>KCHUS IAPUKA WIN TEIEKKH.

OmnpeneneHue CpeaHE CKOPOCTH CKOJIBKECHHUS OpyCKa WU JABMKEHUS
1IapyKa 10 HaKJIOHHOM IIJIOCKOCTH.

OnpeneneHue yCKOpPEHHs] Tejla MpPU PABHOYCKOPEHHOM JBHXKEHUU I10
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IIyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM
JBUKEHUHU 0€3 HaYalbHOW CKOPOCTH.

[IpoBepka TruIoOTE3bl: €CAM MpPHU PABHOYCKOPEHHOM JIBJKEHHH 0€3
HayaJbHOM CKOPOCTU MYTHU OTHOCATCS KakK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIAE MPOMEXKYTKH BPEMEHH OJUHAKOBBI.



6. UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHIIBI
HOPMAaJIbHOTO JABJICHHUS.
Onpenenenue kodhGUIeHTa TPEHUS CKOIBKEHUS.
Onpenenenne KECTKOCTH NPYKUHBI.
9. Ompenenenrie paboOThl CUIIBI TPEHUSI TIPU PABHOMEPHOM JBUIKEHUU Tela
10 TOPU3OHTAIBHOW MOBEPXHOCTH.
10.Ompenenenre pabOThl CUJIBI  YIIPYTOCTH TMpU  TNOABEME Tpy3a ¢
UCITOJIb30BAaHUEM HEMOJABMKHOTO U MOJBUKHOTO OJIOKOB.

11.N3ydenue 3aKkoHa COXPAHECHUS YIHEPTUH.

Paznen 9. Mexanuveckue Kojie0aHus U BOJHBI.

KonebarenbHoe nBrkeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIeOaHUM: TIepuo,
4acToTa, aMIUINTyAa. MateMaTnuecKuil U NpyKUHHBIM MasTHUKH. lIpeBpamienue
SHEPrUM MPH KOJIeOATETHLHOM JIBH)KEHHH.

3aryxatomue — koneOanus.  BwiHyxkaenHole — kojebanus.  Pe3onanc.
Mexannueckue BoaHbl. CBolcTBa MeXaHWYeCcKuX BOJIH. [IpoposibHble U
MonepeyHblie BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHEHUSI.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEICMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HaGmronenue kosieOaHWil TeNl MOJ NEUCTBUEM CHJIBI TSXKECTH U CHIIBI
YIOPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnrogenue BRIHY X AEHHBIX KOJIEOaHW U PE30HAHCA.

PacnipocTpaneHnne npo10bHbIX U NONEPEYHBIX BOJIH (HA MOJIEIN).

Habnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOTHI.

. AKyCTHYECKHUI pe30HaHC.

ﬂaﬁopamopubte pabomul u onvimaol.

1. Ompenenenre 4dYacTOThl W TEpHOJA KOJICOAHWHA MATEMaTHYECKOTO
MasiTHUKA.

2. OrmpeneneHrie 4acTOThl U IEPHOJia KoieOaHuii MPY>KUHHOTO MAasSTHHUKA.

3. UccnenoBanue 3aBHCUMOCTH TIepHOJia KOJICOAHHM MOABEIICHHOTO K HUTH
rpy3a OT IJIMHbI HUTH.

4. VccrnemoBaHue 3aBUCHMOCTH MEpUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHOJa KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTb  Mepuoja  KoJjeOaHuil
MPYKMHHOTO MAasiTHUKA OT MACChI I'Py3a U KECTKOCTH MPYKUHBI.

7. V3mepenue ycCKOpeHHst CBOOOHOTO MaCHHUS.

Paznea 10. DneKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
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ONeKTpOMarHuTHOE  1oJie.  DJEeKTpOMarHuTHble  BoiHbL.  CBolicTBa
ANEKTPOMAarHuTHLIX BOJH. [llkana »siexkTpoMarHUTHBIX BOJIH. Hcmonb3oBaHue
AJIIEKTPOMATHUTHBIX BOJIH JIJISi COTOBOM CBSI3H.

DnekTpoMarHuTHas npupojga cera. CkopocTh cBeTa. BonHOBBIE CBOICTBa
CBeTa.

Jemoncmpayuu.

1. CaoiicTBa 3J€KTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. V3yyeHue CBOMCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOUIBIO MOOHIIBHOTO

tenedoHa.

Pasznea 11. CBeroBble siBJICHHS.

JlyueBass  mogmenr  cBera.  HMcrounmkm — ceera.  [IpsamosmmHenHOe
pacnpoctpaneHue cseta. 3atmMeHus Connua u JIynel. Otpaxenue ceera. Ilnockoe
3epKaJIo. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH npeslomyieHUs cBera. [lomHoe BHyTpeHHee
OTpakeHue cBeTa. VICIoib30BaHUE [IOJHOTO BHYTPEHHETO OTPaXKCHHS B
OIITHUYECKHUX CBETOBOAAX.

JIunza. Xox unyuedr B gmH3e. Onruyeckas cucreMa (Qoroamnmnaparta,
MHUKpPOCKOIIa M Tejeckona. I'Jla3 kak onTudeckas cucrema. biau3opykocTs u
JaTbHO30PKOCTb.

Paznoxxenne Oemnoro cBera B crekTp. Omnbitel HptoroHa. CroxkeHue
CHEKTpalbHBIX IBETOB. Jlucniepcust cBeTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHune cBeTa.

[Tosryuenue n300pakeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[IpenomiieHue cBera.

OnTuyecKkuil CBETOBO/I.

Xon mydeil B cobuparoiieil JTnH3e.

XoJ Jiy4er B paCCEUBAIOLIEH JIMH3E.

[Toryuenue n300pakxeHuii ¢ TOMOIIBIO JIUH3.

. [Ipunnun aeiicTBus poroanmapara, MUKPOCKOIIA U TEIECKOTIA.

10.Monenb riasa.

11.Pa3noxxeHue 6e10ro cBeTa B CIEKTP.

12.TTony4yenue 6enoro cBeTa NpH CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopusie pabomel u onvimel.

1. WccnenoBanue 3aBUCUMOCTH yIjla OTPa)X€HUs CBETOBOrO Jyya OT yria
najieHusl.

2. W3zydeHue xapakTepUCTHK M300pakeHHUs IpeIMeTa B IIIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTH YIJia MPEJIOMJICHHUS] CBETOBOTO Jiyya OT yrja
NaJ€HUS HA TPAHULIE «BO3TyX—CTEKIIOM.

4. TlomydeHue n300paXeHU ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.

CoNOOT~ODE



5. Ompenenenne (HOKyCHOTO PacCTOSHUS M ONTHYECKON CHIIBI cOOMparomien
JIMH3BI.

6. OneITbI O Pa3/I0KEHNIO OEJI0r0 CBETA B CIEKTP.

7. OnpITbl O BOCHIPUSTHIO LIBETA NPEAMETOB NPU UX HAOIIOACHUM uepe3
L[BETOBBIE (PUIIBTPBHI.

Pa3nen 12. KBanroBble ABJI€HHUS.

OmnbiTel Pe3zepdpopaa u muianerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHue u MoriomeHne cBera atroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PamnoaktuBHOCTE. Asb(a-, 6eTa- 1 ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sxpa. Msoromsl.  PannoakTuBHBIE
npespaiuenus. [lepuoa nmomypacnaga aTOMHBIX sJIEP.

SAnepHble peakiuu. 3aKOHbI COXPAHEHHUS 3apsIOBOIO U MAacCOBOTO YHCEN.
OHeprus CBsA3M aTOMHBIX sAnep. CBsA3p Macchl M dHepruu. Peakuuu cuHTE3a U
nenenus saep. crounnku s3ueprun CosHIa U 3BE3 .

AnepHas sHepreruka. JleMCTBUS pPagUOAKTUBHBIX HW3JIyYCHHM HA JKHUBBIC
OpraHU3MBl.

Jemoncmpayuu.

CrHeKTpbl U3ITyYEHHUsI U TTOTJIOICHUS.

CrieKTpbl pa3IMyYHbIX ra30B.

CnekTp Bogopo/a.

HaGmronenue tpexoB B kamepe Busbcona.

PaboTa cuérunka HOHU3UPYIOUINX U3ITYyYEHUH.

. Perucrpaiius nznydeHus NpupoJHbIX MUHEPAJIOB U MPOIYKTOB.

JIaﬁopamopubze pabomul u onvimel.

1. HaGnroaeHue CIUIOMIHBIX U IMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnemoBanne TPEKOB: M3MEPEHHE JHEPTHUU YACTHUIIBI 1O TOPMO3ZHOMY

nytH (1o dpoTtorpadusim).

3. Usmepenue pagnoakTuBHOTO (PoHA.

IHoBTOPUTEIBLHO-0000IAKOIIMIT MOAYTb.

[ToBTOpHUTENHEHO--00001IAOLINIT MOy b IPEIHA3HAYEH JIJIsl CUCTeMAaTHU3allun
U 000OmIeHHs]  MPEAMETHOTO  COJAEpKaHUS M OMNbITa  JCSTEeNbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYIapCTBEHHOMY »5K3aMeHy MO (usuke g oO0ydarommxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipu M3yd4eHUH AAHHOTO MOJYJIS PEaTU3yIOTCS U CUCTEMATU3UPYIOTCS BUIbI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CreurnBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaNpPEAMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToOB  00yueHus, GopMHUpyeTCs
€CTECTBEHHOHAY4YHasl TPAMOTHOCTb: OCBOCHHE HAy4HBIX METOAOB HCCIIEIOBAHMS
SBJICHUN MpPUPOJAbI U TEXHUKH, OBJIAJICHUE YMEHUSMH OOBICHATH (DU3HUECKUE
SBJICHHS, TPUMEHSAS TOJYyYECHHbIE 3HAHUWSA, pelaTh 3aJaud, B TOM YHCIIE
KAUECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

ook wnE



[IprHIMIMANBHO NEATEIBHOCTHBIM XapaKTep NAHHOTO pas3zesia peaau3yercs
3a Ccuér TOro, 4yTo OOyyarolluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIpeJIaracTcs:

Ha OCHOBE IIOJIyYUEHHBIX 3HAHUW pacro3HaBaTb M HAYYHO OOBACHATH
(duznyeckue SBICHUS B OKPY KAIOLIEH IPUPOJE U TOBCEIHEBHOM JKU3HH;

UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCIIE JUIsl IPOBEPKU FMIIOTE3 U MOJIYYEHUS TEOPETUUECKUX BBIBOIOB;

OOBSICHATH Hay4YHbIE OCHOBBI HAMOOJEE€ BAXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HICTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMs BCEX U3BECTHBIX BHIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuyenue ¢u3nKyu HA ypOBHE OCHOBHOTO OOIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaToB.
B pesynbprare usyueHus UMK Ha YpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs
y oOyuatomerocsi 6yayT copMupoBaHbl CIEAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
YacTH:
1) naTpUOTHYECKOT0 BOCIIMTAHUS:
- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKON
(u3nUecKol HayKH;
- IEGHHOCTHOE OTHOIIEHHE K JTIOCTUKEHUSM POCCUMCKUX YUEHBIX--(PU3HKOB;
2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:
- FOTOBHOCTb K aKTUBHOMY YYacTHIO B OOCYKIEHUH OOILECTBEHHO 3HAUMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN
busuKy;
- OCO3HAHME BAXKHOCTH MOPAIBHO--3THYECKUX NPHUHLHIIOB B JEATEIBHOCTH
YYEHOI0;
3) 3cTeTH4eCKOro BOCIIUTAHMSI:
- BOCHPHUSTHE ICTETHUECKUX KAYECTB (PU3NUYECKON HayKu: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTU;4) HEHHOCTH HAYYHOI'O
MO3HAHMA:
- OCO3HAHHME IIEHHOCTH (U3MYECKOW HAyKM KaK MOIIHOTO HWHCTPYMEHTa
ITIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJBTYPBI;
- pa3BUTHE HAy4yHOH J1I0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENBHOCTH;
5) gopmupoBaHus KyJbTYPbI 310POBbSI M IMOIIUOHAJIBHOT0 0JIATONOIy U
- OCO3HaHUE LIEHHOCTH Oe3omacHoro oOpa3a JKM3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU TpaBUi 0O€30IacHOro TMOBEISHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM O0OpYyIOBaHHEM B
JIOMAITHUX YCIIOBHSIX;
- c(OpMUpPOBAHHOCTh HaBbIKa peduiekcuu, NpHU3HAHME CBOETO IMpaBa Ha
OIIMOKY U TAaKOr'o %€ Mpasa y APYyroro 4ejJoBeKa;
6) TPy10BOI0 BOCIIMTAHMS:
- aKTUBHOE y4yacTHU€ B pEUICHUH NPAKTUYECKUX 3a7ady (B paMKax CEMbH,
oOpa3oBaTeNnpbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH H
COLIMAJIbHOM HAIpaBlI€HHOCTHU, TPEOYIOIIMX B TOM YHCIEe U (UBUUECKUX
3HAHUM;
- HHTEPEC K MPAKTUIECKOMY U3yUYEHUIO Ipodeccuil, CBSI3aHHBIX ¢ (PU3UKOIL;
7) 3K0JIOrH4€CKOro BOCIIMTAHMS



- OpUEHTAIMs HAa MpUMEHEHHE (U3MUYECKUX 3HAHUM IS pelIeHus 3a1ad B
o0JacTh OKpy’Karolleld Ccpelbl, [UIAHUPOBAHUS IIOCTYNKOB U OLEHKH HX
BO3MOYHBIX ITOCJIEICTBUN JUIs1 OKPY KAIOLEH CPEIbI;
- OCO3HaHHUE III00AJILHOTO XapaKTepa SKOJIOIMYECKHX IMpoOJIeM U IyTell ux
peuieHus;

8) ajmanramum K M3MEHAIIMMCH YCJIOBHAM COLHAILHOM M IPHPOAHOM

cpeabl:
- TOTpeOHOCTh BO B3aUMOACHCTBHM TPU BBIOJHEHUH HCCIEJOBAHUN H
MPOEKTOB (PU3MUECKON HAMpPaBIEHHOCTH, OTKPBITOCTh OMNBITY M 3HAHUSAM
APYTHX,
- TIOBBIIICHHE YPOBHA CBOEH KOMIETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO
JEeSATENbHOCTD;
- IOTPEOHOCTH B (DOPMUPOBAHUM HOBBIX 3HAHUH, B TOM yucie (OpPMYIUPOBAThH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SABIICHUSX;
- 0OCO3HaHue J1e(pUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JIaCTH
busuKy;
- IUIAaHMPOBAHHE CBOErO PA3BUTUS B MPUOOPETEHUH HOBBIX (U3UYECKUX
3HAHUM;
- CTpEMJIEHHE aHAIM3UPOBATh U BBISBIIATH B3aUMOCBS3H MPUPOIbI, OOLIECTBA U
HSKOHOMUKH, B TOM YHUCJIE€ C UCTIOJIb30BAaHUEM (PU3NYECKUX 3HAHMIA;
- OLIEHKa CBOMX JCHCTBHM C YYETOM BIMSHHS HA OKPYXKAIOLIYIO Cpexdy,
BO3MOYKHBIX I100aTbHBIX MOCIIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesympraTe OCBOCHHS TporpamMMmbl MO (HU3UKE HA YPOBHE OCHOBHOIO
oO1ero oopazoBanus y o0ydarorierocsi OyayT cpopMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONINE T03HABATEIIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHBIC  JICWCTBUSA,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yU4eOHbBIC JICHCTBHSI.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornueckue aeicTBUA:

® BBISIBIATH W XapaKT€pPU30BATHh CYIIECTBEHHbIE NPHU3HAKK OOBEKTOB
(s1BIEHUI);

® YCTaHaBJIMBAThH CYIIECTBEHHbIM MPU3HAK KJIACCU(PUKAIIMU, OCHOBAHUS IS
0000IIeHHS U CPaBHEHHUS;

® BBISBIISITH 32aKOHOMEPHOCTH U MPOTHBOPEUHS B pacCMaTPUBAEMBbIX (pakTax,
JAHHBIX U HAOJIIOJIEHUSAX, OTHOCAIIMXCS K (PU3UUECKUM SIBJICHUSIM;

® BBIBJISITh NPUYUHHO--CJIEICTBEHHBIE CBA3M IPU H3YyYEHUM (PUINYECKUX
SBJICHMM W IIPOLIECCOB, J€JaTh BBIBOJBI C MCIOJIb30BAHUEM JIETyKTHUBHBIX



Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3bl O B3aUMOCBS3SIX
(GU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3amaun (CpaBHEHHE HECKOJBKUX BapHaHTOB pEIICHUs, BHIOOp Hambosee
MOJIXOJISITIIETO ¢ YUETOM CaMOCTOSATEIHHO BIICTICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBarTe/IbCKHe AeiiCTBUS.

MCIIOJIB30BaTh BOMPOCHI KAK MCCIIEI0BATEIbCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEIbHO COCTABJICHHOMY TUIAHY OMBIT, HECIOKHBIN
bu3MUecKuil IKCIIEPUMEHT, HEOOJbIIOE HCCIAeA0OBaHUE (PU3UUECKOTrO
SIBJICHUS,

OLICHMBaTh Ha MPUMEHUMOCTh M  JOCTOBEPHOCTh HH(POpPMAIIUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIUPOBATH O0OOIIEHHSI U BBIBOJBI IO pe3yJibTaTam
IPOBENEHHOTO HAOIIOAEHUS, OIbITA, HCCIIEIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JalibHElIee pa3BUTHE  (UBHUUECKUX
MIPOILIECCOB, a TAKXKE BBIJIBUTATh MPEAMNOIO0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3JIMYHbIE METObl, UHCTPYMEHTBI U 3alpOCHI MPU MOUCKE U
orOope MH(POPMALMM WIA JaHHBIX C YYETOM MPEMJIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHaNIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OPMAIUIO
Pa3IMYHBIX BUJOB U (POPM IpeICTaBICHMUS;

CaMOCTOSITEJIbHO ~ BbIOMpaTh ONTUMAJbHYIO (OpMy MpeAcCTaBIICHUS
uHpOpMAlMM W WJUIIOCTPUPOBATH pelIaeMble 3aJa4d  HECIIONKHBIMH
CXeMaMH, lrarpaMmmamu, HHOU rpa@uKoi 1 uX KOMOWHALIUSIMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1CHCTBHS:

B XOZ€ OOCYXIEHUsi y4eOHOro Marepuana, pe3yJbTaToB J1a0OpaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOil TeMbI U
BBICKA3bIBaTh WJEH, HALICJICHHbIE HAa PELIECHUE 3aJayd U NOJAJEpKAHHE
OJ1aroKesIaTeILHOCTH OOIIEHNS;

COMOCTAaBIIAATh CBOM CYXIEHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
nuanora, OOHapyXUBaTh Pa3IMyMe U CXOACTBO MO3HIIMM;

BBIPA)KATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;
nyOJUYHO MPECTABIATh PE3YybTaThl BBIIOJHEHHOTO (PU3NYECKOTO OMbITA
(3KCIIepUMEHTa, UCCIIeI0BaHUs, IPOCKTA);

NOHMMAaTh W HWCHOJb30BaTh  IpPEUMyIIeCTBA  KOMaHIHOM U
UHAMBUAYAIbHON paOOThl MPH pPEIIEHUH KOHKPETHOW (PHU3nYecKon
poOJIeMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BbIBATH JE€HUCTBUS
no €€ J[OCTHKEHUIO: paclpeAeisiTe poyH, OOCYXIaThb MpOLECCHl HU
pe3yJIbTaThl COBMECTHON pabOThI, 0000I1aTh MHEHUSI HECKOJIBKUX JIFO/IEH;



BBITIOJIHATh CBOIO YacTh pabOThI, IOCTUTrasi KAUECTBEHHOI'O PE3yJbTara Io
CBOEMY HAIIPABJICHUI0O WU KOOPAWHUPYS CBOM JIEUCTBUA C JIPYTHUMHU
YJIeHaMU KOMaH/bl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATEILHO C(OPMYITMPOBAHHBIM yUYaCTHUKAMH B3aHMOICHCTBHSI.

PeI‘yJ'IﬂTI/IBHLIe YHUBEpPCAJIBHBIEC y‘leﬁﬂble HeﬁCTBHH

CaMoopraHmaunﬂ:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTyalMsIX, TPEOYIOIINX
JUIs pelieHns (pU3NUeCKUX 3HaHU;

OPUEHTUPOBATbCA B  PA3NIMYHBIX [OAXOAAX MPHUHATUS  PELICHUN
(MHIMBUAYaTbHOE, NPHUHITHE PELICHUs B TpPYyIIE, NMPUHATHE PEIICHUN
rpyIIon);

CaMOCTOATEILHO COCTABJISITh AITOPUTM PELICHUs (U3HUECKON 3aa4l WA
IUTaHAa HMCCIIEJOBAHUSA C YYETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh IIPEIIaracMble BAPUAHThI PELICHUM;
Jies1aTh BbIOOpP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJIbHbINA HHTEJJIEKT:

JIaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejiararh rjiaH e€ U3MEeHEHHUS,;
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS  (HEIOCTH)KEHHS]) Pe3yJIbTaTOB
NeSITeNIbHOCTH, JaBaTh OLEHKY NPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B ACATEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(¢u3MYEeCKOT0 HUCCIEOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENBCTB, W3MEHUBLIMXCS CHUTYallUid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILNX TPYIHOCTEN;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJIU U YCIOBUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4eloBeKa B XOJAE CIOpA WM JTUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHMS U JIOTUKY JIPYroro;
npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY MPU PEIICHUH (PU3NUECKUX 3a/1ay WIH
B YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE e MPaBO JPYroro.

HNPEAMETHBIE PE3YJIBTATBI

K koHIy 00yueHus B 7 Kjacce npeaMeETHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BAaTh  TMOHATHS:  (PU3WYECKHME W  XUMHYECKHE  SIBJICHUS,
HaOIOICHUE, SKCIEPUMEHT, MOJEIb, THUIIOTE3a, €AUHUIBI (DU3UISCKUX
BEITMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSHUS BemiecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOe JBMKEHUE (pPaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSMOJMHEHHOE), TPAeKTOpUs, pPABHOACHCTBYIOIIAS
cuna,  gedopmarnus  (ympyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIITHECS COCY/IBI,



paznudath sBiaeHUS (Auddy3us, TEMI0BOE IBKEHHWE YACTHI] BEIIECTBA,
paBHOMEpPHOE  JBMKEHUE, HEPAaBHOMEpPHOE JBWKEHHUE, HWHEpIus,
B3aMMOJICUCTBUE TEJ, paBHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHON OChIO
BpallleHUs, Tepenaya JaBiCHUS TBEPABIMU TeEJIaMH, >KUIKOCTAMH M
razamyd, arMocdepHoe JaBlieHHWEe, IUIaBaHUE Tel, MpeBpalleHHUs
MEXaHMYECKOI SHEpPruu) MO ONHCAHUIO UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIHX JaHHOE (PU3NUECKOE SBICHNUE;
pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX (DU3WYECKUX  SIBICHUM B
OKPYXAaIOIeM MHpE, B TOM dHCIe (HU3UYCCKHE SBICHUS B TPUPOJIC:
IpUMEPHI JIBUKEHHUS C Pa3UYHBIMH CKOPOCTSIMU B JKUBOW U HEXHBOU
MPUPOJIC, NECWCTBUE CUJIbl TPEHUS B MPUPOAE U TEXHUKE, BIIMSHUE
aTMOC(EpHOIO JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE pPbIO, phluaru B
TeJIe YeJIOBeKa, MPU ATOM MEPEBOJIUTh MPAKTUYECKYIO 3a]ja4y B YUEOHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBJICHHM;
ONMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3YS
¢dbuznyeckre BEIMYUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpPEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHUJIa YIPYTrOCTH, CHJIA TSKECTU, BEC
Tena, CWJa TPEHWs, JAaBieHue (TBEPAOro Teia, KUIAKOCTH, Trasa),
BBITAJIKMBAIOINIAs CUJIa, MEXaHUYeCcKas padoTa, MOUIHOCTh, IJIEYO CHIIbI,
MOMEHT CWIbl, KO3(GOUIMEHT TOJE3HOTO JCHCTBUS MEXaHH3MOB,
KMHETHYECKass W TOTCHIMAJIbHAS JHEPTus), MPU OMUCAHUM TPABUIHHO
TpakTOBaTh  (PU3MYECKHH  CMBICI  HUCIHOJIb3yeMbIX  BEIMYUH, UX
0003HauEHUsI W €IUHUIIBI (PU3MUYECKUX BEJIUYHH, HAXOJIUTh (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEJIMYMHAMM,
CTPOUTH TpaprKU U3YUCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;
XapakTepu30BaTh CBOWCTBA Tes, (U3UYECKUE SIBJICHUS U TPOIIECCHI,
UCIIOJIB3Ys TIpaBUJia CJIOKEHHS CUJI (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMena, MPaBUIO paBHOBecHs pbryara (OJ0ka),
«30JI0TO€ TIPAaBWJIO» MEXAHUKH, 3aKOH COXpaHEHUsS MEXaHUYECKOU
SHEPruM, MPHU OTOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3alUChIBATh €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PM3UYECKHUE SBJICHHUS, TTPOIIECCHI U CBOMCTBA TEJ, B TOM YHCIIC
U B KOHTEKCTE CHUTyallMii MPaKTHKO-OPUEHTHUPOBAHHOTO XapakTepa:
BBISIBIIATh NIPUYUHHO-CIICACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE u3 1-2
JIOTUYECKHUX II1aroB ¢ Omopoid Ha 1-2 M3y4eHHBIX CBOMCTBa (HPU3UUYECKUX
SBJICHUH, (PU3NYECKUX 3aKOHA WJIU 3aKOHOMEPHOCTH;

pemiath pacu€THbIC 3amadyd B 1-2 JeWCTBUS, MCMOJIb3ys 3aKOHBI H
dbopmyIbl, CBs3bIBatONIME (PU3WYECKHE BEIUYMHBI: HAa OCHOBE aHAlM3a
YCJIOBHSI 33/1a4M 3alUCHIBATh KPATKOE yCIOBUE, TIOJICTABIATh (hU3UIECCKUE
BETUYUHBI B (DOPMYJIBI M TPOBOJIUTH PACUYETHI, HAXOIUTh CIPABOYHBIC
JaHHBIE, HEOOXOUMBIE JJI PEIICHUs 3a/1a4, OIICHUBATh PEATHUCTHYHOCTh
MOJy4YeHHOM (PU3NUECKON BEJIMYMHBI,



pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO pPEHIUTh MPH MOMOIIU
(bu3MYEeCKUX METOJIOB, B OMTMCAHUH UCCIIEIOBAHUS BBIJICISATH IPOBEPIEMOE
npeanosjoxkenue  (TUMOTe3y),  pa3idyaTh W UHTEPIPETUPOBATH
MOJIYYeHHBI pe3yJbTaT, HaXOJUTh OIIMOKM B XOJI€ OIbITa, JeNaTh
BBIBOJIBI IO €70 pe3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SIBICHUN WK
bu3IIecKuX CBOMCTB Tel: dbopMynrpoBaTh POBEPSIEMBIEC
MPENOIOKEHUs, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000PYA0BaHHUS,
3aIlKChIBaTh XOJ1 OMbITa U (POPMYIHPOBATH BHIBOIBL;

BBITIOJIHATh MPSAMbBIE W3MEPEHHS] PACCTOSHUSA, BPEMEHH, Macchl Teda,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAHUEM AaHAJIOTOBBIX U
upOBbIX MPUOOPOB, 3amMUCHIBaTh IOKa3aHHUA MPHUOOPOB C YUYETOM
3a/IaHHON a0COJIIOTHOM MOTPEITHOCTH U3MEPEHUN;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIMYUHBI OT
JIPYrol € HCMOJIb30BAHMEM MPSAMBIX H3MEPEHUN (3aBUCUMOCTHU IyTH
PaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHW [IBHJKEHHSI Teja, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tell
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJl, CUJIBI
YOPYrOCTU OT Y/UIMHEHUS TPYKUHBI, BHITAJIKUBAIONICH CUIIBI OT 00BbEMaA
NOTPYKEHHON YacTH Tela U OT IJIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO IOTPYXKEHO TeJO, YCIOBUM
MJIaBaHus TeJ, YCIOBUW paBHOBECUS pblyara U OJOKOB), Y4aCTBOBATH B
IUIAHUPOBAaHUM  y4€OHOTO HCCIEAOBaHUSA, CcoOUpaThb YCTaHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIeNysl NpPEIJOKEHHOMY IIaHy, (PUKCUPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIMYUH B BUJE
NPEJIOKEHHBIX TaOMuI W TpaduKoB, AeNaTh BBIBOJBI MO PE3yJbTaTaMm
UCCJIeI0BAHNUS;

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (PU3NYECKUX BEIMYMH (IJIOTHOCTh
BEILECTBA JKUIAKOCTH M TBEPAOrO TEla, CHJIA TPEHHS CKOJIBKEHHS,
JaBJICHHE  BO31yXa, BbITAJKUBAWOIIAs Ccuila, JICUCTByIOLIAs  Ha
NOTPY>KEHHOE B JKUIKOCTH TENO, KOA(D(PUIIMEHT TMOJE3HOTO eHCTBUS
IPOCTBIX MEXaHWU3MOB), CIE€Ays MNPEIIOKEHHOM WHCTPYKUMU: MPHU
BBIMIOJTHEHUH HW3MEPEHUIl coOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYUCIISITh 3HAYEHNE NCKOMOM BEITMYUHBI;

COOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
00opy10BaHUEM;

yKa3blBaTh MPUHLMIBI ACHUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BEChl, TEPMOMETpP, AMHAMOMETp, COOOILIAIOIIUECS COCYIbl, OapoMerp,
phluar, MOABUKHBIN U HEMOJABUKHBINA OJIOK, HAKJIIOHHASI IJIOCKOCTh;
XapaKTepu30BaTh MPUHIUMBI JCUCTBUS HU3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA HX OMUCaHUsA (B TOM 4YHUCIHE:
NOJIIUITHUKY, YCTPOMCTBO BOJOMNPOBOJA, TUAPABIUYECKHA Ipecc,
MaHOMET]p, BEICOTOMED, MOPIIHEBOI HACOC, ApEOMETP), UCTIOJb3Ysl 3HAHUS



O CBOMCTBaX (PpM3UUYECKHUX SBJICHUA W HEOOXOIUMBIE (HPU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

® [PUBOAWTH MNpUMEpPhl  (HAXOAUTh HH(OpPMAIMIO O  TPUMEPax)
MPAKTUYECKOTO HCIOIb30BaHUS (U3UYECKUX 3HAHUM B TMOBCEIHEBHOU
KU3HU I obecnieueHrs 06€30MacHOCTH MPpY OOpallieHUuu ¢ nmpudopamMu U
TEXHUYECKUMU YCTPONCTBAMHU, COXPAHEHUSI 3I0POBbS M COOJIIOACHUS
HOPM 3KOJIOTMYECKOT0 MTOBEAEHUS B OKPY’KAIOIIEH CpeEE;

® OCYIIECTBIISATh OTOOp WCTOYHMKOB wWHpopMmammu B VHTEpHETE B
COOTBETCTBHH C 33JJaHHBIM TOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIIHNXCS
3HAaHUH M TyTEM CpPAaBHEHHS PA3JIMYHBIX HCTOYHUKOB BBIJEIATH
uH(pOpMAIUIO, KOTOpas SIBJISETCS MPOTHUBOPEUYUBON WM MOXKET OBIThH
HEJ0CTOBEPHOM;

® UCIIOJIb30BaTh MPU BBHITIOJHEHUU YUEOHBIX 3aJaHUI HayYHO--TIOMYJISPHYIO
JUTEPATYPY  (PU3MUECKOrO0 COJEpKaHMs, CIPAaBOYHBIE MaTepHabl,
pecypcel cetu HTEpHET, BiajeTh MpUEMaMH KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

e C037aBaThb COOCTBEHHbIE KpPaTKWE MUCHMEHHBIE W YCTHBIE COOOIIEHHUs Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIKU (HU3UIECKOTO COIEPKAHUS, B TOM
yuciie MyOJIMYHO JieJaTh KpaTKUE COOOIIEHUS O pe3yibTaTax MpPOEKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPU HSTOM TPaAMOTHO HCIOIB30BAThH
W3YYCHHBIM TOHATUHHBIMA ammaparT Kypca (HU3WMKH, COMPOBOXKIATH
BBICTYIUUIEHUE MTPE3EHTALIUEH;

® [IpU BBIMOJHEHUU YUYEOHBIX MPOEKTOB M HCCIEAOBAHUM paclpeesTh
00SI3aHHOCTH B TPYIINIE B COOTBETCTBUU C IOCTABJICHHBIMHU 3aJadyaMu,
CIIEIUTh 3a BBINIOJIHEHUEM IUIAHA JEWCTBUI, aJeKBAaTHO OIICHUBATH
COOCTBEHHBIM  BKJaJA B  JACATEIBHOCTh  TPYINbI, BBICTPAUBaTh
KOMMYHUKATUBHOE B3aMMO/ICHCTBUE, YUUTHIBAsI MHEHHE OKPY KAIOIIUX.

K xonIy oOyuenus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

® 1ICMOJI30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABUKECHHE
aTOMOB U MOJIEKYJ, arpEeTraTHhIE COCTOSIHUS BEIIECTBA, KPUCTAINIMUYECKUE U
aMmopdHble Tea, HACHIIIEHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/yXa, TeMIepaTypa, BHYTPEHHSsI SHEPrusi, TEIJIOBOM JBUTraTelb,
AIIEMEHTAPHBIN JIEKTPUUYECKUM 3apsijl, JIEKTPUUECKOE M0JIe, TPOBOJIHUKH
U TUDJICKTPUKH, TTOCTOSIHHBIN JIEKTPUYECKUM TOK, MATHUTHOE T10JIC;

® pasnuyarh SABJICHUS (TEIUIOBOE pACHIMPEHHE W C)KaThe, Terionepenaya,
TEIUIOBOE PaBHOBECHE, CMAaUMBAaHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlusl, IUIaBJI€HUE, KpUCTauiM3auus (OTBEpIAEBAHUE), KHUIIEHUE,
TerIonepeaaya (TEerIONpPOBOJHOCTb, KOHBEKIINS, U3ITy4YEHHE),
ANIEKTPHU3aLMs TeJl, B3aUMOJEHCTBUE 3apsAA0B, JEHCTBUS JIEKTPUYECKOIO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICHCTBUE MArHUTOB, JCHCTBUE
MAarHMTHOTO MOJIsl HA MPOBOJHUK C TOKOM, 3JIE€KTPOMArHUTHAsI UHIYKIIUS)



[0 ONHCAHWID HX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIbITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaThb INPOSBICHUE HM3YYEHHBIX (PU3MUECKUX  SBJICHUH B
OKpY’XalollleM MHUpPE, B TOM 4ucie (U3MUECKHUE SIBJICHUS B MPUPOJE:
IOBEPXHOCTHOE HATSIKEHUE U KallWUIIPHBbIE SIBJICHUS B IPHUPOAE,
KpUCTaUIbl B Tmpupoe, u3iydeHue CoiHua, 3amep3aHue BOJOEMOB,
MopcKkue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, JIEKTPHUUECKHE
SBIICHUSI B aTMoc(epe, dIEKTPUUECTBO JKUBBIX OPTraHM3MOB, MarHUTHOE
nosie 3eMiH, Apeld MoyocoB, poib MAarHUTHOTO MOJS IS JKU3HM Ha
3emuie, NOJSIPHOE CUSIHUE, IPU 3TOM NEPEBOJUTH NPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKU) (HU3UUYECKUX
SIBIICHUM;

OIKCHIBaTh U3yYEHHBIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
¢uznyeckue BEIMUMHBI (TeMIEpaTypa, BHYTPEHHSS YHEPIrHsl, KOJIUYECTBO
TEIUIOThl, yJelbHas TEIJIOEMKOCTh BEUIECTBAa, YyJAENbHAs TEIJIOTa
IUIaBJICHUS, yJeJbHas TeIuloTa NapooOpa3oBaHMs, YJEldbHAas TEIJIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOr0 JACHCTBUS TEIIOBOM
MalIuHbl, OTHOCHUTENIbHASI BJIAXXHOCTh BO3AYyXa, JJIEKTPUYECKHM 3apsj,
CHJIa TOKa, 3JIEKTPUYECKOE HAINPSKEHUE, COMPOTHBJICHHE IPOBOJIHUKA,
yAEJIbHOE  CONPOTUBIEHUME  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOr0  TOKAa), NpH ONHCAHMM TNPABWIBHO  TPAKTOBATH
(Gu3nYeCKUit CMBICI UCIOJIb3YEMBIX BEJIUYMH, 00O3HAYEHUS U €IMHHIIbI
Gu3NYeCKUX BEIUYUH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JAHHYIO
(Gu3NYECKyI0 BEIUMYMHY C JPYrUMH BEJIMYMHAMHU, CTPOUTH TpapUKu
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BETUUNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U TPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHHUSI MOJIEKYJSIPHO--KUHETUYECKOU TEOpPUU
CTpPOEHHUS BEIleCTBa, MPUHLHUI CYNEPHO3ULUHU MOJIe (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMs 3apsiia, 3akoH OMa JJ1sl yyacTKa Ienu, 3aKOH
JIxoyns—JleHnia, 3aKOH COXpaHEHMs DHEpPruy, IPU DTOM JaBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3alMChIBATh €r0 MAaTEMAaTHYECKOe
BBIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECChl U CBOMCTBA Tel, B TOM YHCIE U B
KOHTEKCTE CUTYyalMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATDH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTIOTHUYECKUX
[IaroB ¢ Omopod Ha |—2 M3yYeHHBIX CBOMCTBA (M3MUYECKUX SIBICHHM,
(buU3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pematb pacu€THele 3ajauyud B 2—3 JEHCTBUS, MCHOJb3ys 3aKOHBl U
(opMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHajIM3a
YCIOBHUSl 3a/laydl 3alllChIBaTh KPATKOE YCIOBHUE, BBISBISTH HENOCTATOK
JaHHBIX JJs peleHus 3a7aud, BbIOMpaTh 3aKOHBI U (OPMYIIBI,
HEOOXOJUMbIe i €€ pelleHHs, NPOBOAUTH pPAcu€Thl U CPABHUBATH
MOJy4Y€HHOE 3HaUYeHUE (PU3NIECKON BETUUMHBI C U3BECTHBIMU JTaHHBIMH;



pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO PEIIUTh TPH TOMOITU
(buU3MYEeCKUX METOJOB, HCIOJb3Ysl OINHCAHHE HCCIEIOBaHUS, BBIIEIATH
MPOBEPSIEMOE MPEANOJIOXKEHNUE, OIICHUBATh MPABWIBHOCTh MOPSJIKA
MIPOBENICHUSI UCCIICIOBAHUS, I€JIaTh BHIBObL;

OPOBOJUTH OMbBITHI [0 HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
(bU3UYEeCKUX CBOMCTB TeJ (KaMMLUIIPHBIC SIBJICHUS, 3aBUCHMOCTb JIaBJICHUS
BO3/lyXa OT ero 00bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusi TMpPU H3IYYEHUH OT I[BETa U3JIydarolled (MOorjaomaromei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHs BOJBI OT TEMIEPATYPhI KUIAKOCTH H
wiomaan €€ TOBEPXHOCTH, JJIEKTpU3alusi Tel M B3aUMOJICHCTBHE
NEKTPUUECKUX 3aps/ioB, B3aUMOJICUCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yaliM3alisi MAarHUTHBIX TIOJIEW TIOCTOSIHHBIX MAarHUTOB, JE€HCTBUS
MarHUTHOTO TOJSi HAa TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTpOMArHuTa,
CBOMCTBa dJIEKTPOJBHUTATENsI TMOCTOSHHOTO TOKa): (OpMYIUpPOBATH
MPOBEPSEMbIC MPEOI0KEHHS, COOUPATh YCTAHOBKY W3 MPEAJI0KEHHOTO
00Opy0BaHUS, OMMMCHIBATH X0 OTIBITA U (DOPMYIUPOBATH BHIBOIHI;
BEITIOJIHATh ~ MPSMBIE  W3MEPCHHUS]  TEMIEPaTypbl, OTHOCHUTEIHLHOU
BJIQXHOCTH BO3JyXa, CHJbI TOKA, HAIpPSKEHUS C WCIOJIb30BAHHEM
aHAJIOTOBBIX TPHOOPOB M JATYMKOB (HM3MYECCKUX BEIWYWH, CPaBHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YIETOM 3aJIaHHOU a0COTIOTHON IMOTPEITHOCTH;
MPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JIPYrol C  UCHOJIb30BAaHUEM TMPSMBIX  HM3MEpPEHUN  (3aBUCUMOCTH
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAJAM TOMNEPEYHOTO
CCUYCHHS U YACIBHOTO CONMPOTHURIICHHSI BEIIECTBA MPOBOJIHHUKA, CHUJIBI TOKA,
UIYIMIEro 4Yepe3 TMPOBOJHHWK, OT HANpsDKCHHWS Ha  MPOBOJHUKE,
UCCJIEIOBAHUE TOCIENOBATENIBHOIO M  MapajUyIeIbHOTO  COEIMHEHHM
MPOBOJHUKOB): TIJIAHUPOBATh HCCIEAOBAaHUE, COOMpPATh YCTAaHOBKY H
BBITIOJTHATh W3MEPCHHUsI, CICAys NPEIIOKCHHOMY IIIaHy, (hDUKCHUPOBATH
pe3yibTaThl TOJYYCHHOW 3aBUCUMOCTH B BHJIE TaOMUIl M TpapUKOB,
JieaTh BBIBOJIBI TI0 PE3YJIbTaTaM MCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBIE U3MepeHUus (u3ndeckux BeauduH (yaelbHas
TEMJIOEMKOCTh  BEIIECTBAa, COMPOTUBIICHUWE TMPOBOJHHKA, padoTra U
MOIITHOCTh DJJIEKTPUYECKOTO TOKA): TUIAHUPOBATH HM3MEPEHHUs, COOUpATh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIys MPEIOKEHHON WHCTPYKIUU, U
BBIYHCIIATH 3HAUCHUC BEIIMYUHEI;

COOJII01aTh MpaBUiIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
00opy10BaHUEM;

XapaKTepu30BaTh NPUHLMIBL  JACHCTBUS HW3YYEHHBIX MNPUOOPOB H
TEXHUYECKUX YCTPONCTB C OMOPOM HA WX OMUCAaHUA (B TOM YHUCIE:
CHUCTEMa OTOIUICHHSI JOMOB, THTPOMETp, MapoBas TypOWHA, aMIiepMeTp,
BOJIBTMETP, CUETUYMK DIIEKTPHUUYECKOW HHEPTUH, DIEKTPOOCBETUTEIHLHBIE
pUOOPHI, HATPEBATEIBHBIC IEKTPONPUOOPHI (MPUMEPHI), IITEKTPHICCKUE
NPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),



UCIIONIB3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
bu3nueckue 3aKOHOMEPHOCTH;

® pacro3HaBaTh IMPOCThIE TEXHUYECKHE YCTPOWCTBA U HU3MEPUTEIIbHbIC
npuboOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (3KUJKOCTHBIM
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIh BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbI 3JIEKTPUUYECKUX
Hernen ¢ nociaeAoBaTe/IbHbIM U MapajuleIbHBIM COECAMHEHUEM 3JIEMEHTOB,
pasziuyasi ycIoBHbIE 0003HAUEHUS SJIEMEHTOB AJIEKTPUUECKHUX IIETIeH;

® TPUBOAUTH TMpUMepbl  (HAXoAUTh UWHPOPMANUMIO O  IpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
KU3HM JIJIs1 oOecrieueHusi 6€30MacHOCTU MpU OOpaleHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUs 3/10pOBbS U COOJIOACHMS
HOPM 3KOJIOTUYECKOTO ITOBEIECHUS B OKPYKAIOILIEH CPEE;

® OCYIIECTBIATh NOMCK HMHPOpMAUU (U3NYECKOTO COJACpKAHUS B
NHTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM HU TYTEM CpPaBHEHHUS
JOTIOJTHUTENBHBIX ~ UCTOYHUKOB  BBIACHATH  HMH(POPMALHMIO, KOTOpas
SBJIETCS] IPOTUBOPEUYNBON MM MOKET OBITh HEJOCTOBEPHOM;

® UCIIOJIb30BaTh MPU BBHINOJHEHUN YUEOHBIX 3aJaHUN HAy4YHO--NIOMYJISIPHYIO
JAUTEepaTypy  (PU3MYECKOro  COAEpXaHHs, CIPAaBOYHbIE MaTepHalIbl,
pecypcesbl cetu MHTEepHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeobpazoBanusi HHGOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

® Co03/1aBaTb COOCTBEHHBbIE NHCbMEHHBIE U KpaTKHUE YCTHBIE COOOIICHMUS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJlEp)KaHUsl, B TOM 4YHUCJIE€ MYOJIMYHO NPEACTaBIATH pPE3yIbTaThl
MPOEKTHOM WJIM HMCCIEN0BATENbCKON NI€ATENbHOCTH, MPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qu3ukw,
COMPOBOXK/IATh BHICTYIUICHHE MPE3EHTALINEH;

® IpU BBHINOJHEHUH YYEOHBIX MPOEKTOB U HCCIEAOBAHUN (DU3HUECKUX
IPOLIECCOB paclpeiesiTh OOS3aHHOCTH B TpyNIE B COOTBETCTBUHU C
MOCTaBJICHHBIMU 33JJa4aMHM, CJICIUTH 32 BBIMOJIHEHUEM IUIaHA ACUCTBUIA U
KOPPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHMBAThb COOCTBEHHBIN BKJaa B
JeSITEIbHOCTH TPYIIIBI, BRICTPANBaTh KOMMYHHKATHBHOE B3aMO/ICHCTBHE,
MPOSIBJISISI TOTOBHOCTH pa3peaTh KOH(MIUKTHI.

K koHIy 00yueHus B 9 kJacce rnpeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

® UCIOJNBb30BaTh IMOHATHA: CHCTEMa OTcu€ra, MarepuajgbHas TOYKa,
TPACKTOPHs, OTHOCUTEILHOCTh MEXaHWYECKOTO ABIMXKEHUS, Nedopmanus
(ympyrasi, IacTU4ecKas), TPEHHE, LEHTPOCTPEMMTEIBHOE YCKOPEHHE,
HEBECOMOCTbh M NEPErpy3KH, LEHTP TSHKECTH, aOCOJIOTHO TBEPIOE TEJIO,
HEHTP TSKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUUECKHE KOJeOaHus u
BOJIHBI, 3BYK, HMH(pa3ByK U yIbTPa3ByK, 3JIEKTPOMATHUTHHIE BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1ajJbHO30PKOCTH,



CIEKTPBI UCITYCKAHMSI M TOTJIONICHUS, allb(a-, OeTa- ¥ raMMa-u3IIydeHHs,
U30TOIIBI, SIZICPHAS] DHEPTETHKA;

paznuyaTh SIBJICHUS (PaBHOMEPHOE UM HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBUXKEHHE, CBOOOJIHOE
najieHUue TeJl, PABHOMEPHOE JIBH)KEHHE MO OKPYKHOCTH, B3aUMOJICUCTBHE
TeJ, PEaKTUBHOE JBUXKEHHUE, KOJeOATeIbHOE IBUKEHHE (3aTyXarollue U
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKCHHE
3ByKa, NPSIMOJIMHEWMHOE pacIpOCTPAaHEHUE, OTPAKEHUE M NPEIOMIICHHE
CBETa, MOJHOE BHYTPEHHEE OTPAXKEHHE CBETA, PA3I0kKEHHE OEI0ro CBEeTa B
CHEKTp M CJOKEHUE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAasl PaJMOAaKTUBHOCTh, BO3HUKHOBEHHE JIMHENYATOrO CIIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JAaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3UYECKUX SBJICHUU B
OKpyXaromeM Mupe (B TOM 4Yucie (PU3UYECKHe SIBICHUS B MPUPOJIE:
MPUJIUBHI U OTJIUBBI, IBUXKEHUE TUIaHeT COJIHEUHOW CUCTEMBI, PEaKTUBHOE
JIBI)KCHUE JKUBBIX OpPraHU3MOB, BOCHPUSITHE 3BYKOB IKHBOTHBIMH,
3eMJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, I[yHAMH, D3XO, LBETa TeJ,
ONTUYECKHUE SIBJICHUS B MPUPOAE, OMOJIOTMYECKOE NEWCTBHE BUAMMOTIO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JYyYEHHM, €CTECTBEHHBIN
PaaNOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJUOAKTHBHOE H3ITyYEHUE
NPUPOJIHBIX MHUHEpAJIOB, JIEUCTBUE PAAUOAKTUBHBIX W3JIyYEHUU Ha
OpraHMW3M YEJIOBEKa), MPH 3TOM NEPEBOAUTH MPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIACHATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKK) (DUIUYECKUX
SIBIICHUI;

ONMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3YS
dbuznyeckre BeIUYMHBI (CPEAHSIE W MIHOBEHHAss CKOPOCTh Tejla IMpH
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlECHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CUja YNPYTrOCTH, CUJa TSIKECTH, YCKOpPEHHUE
CBOOOJHOTO TMAaJEHUs, BEC Tejla, HUMIYJIbC Tella, HMMIYJIbC CHJIbI,
MexaHudeckas paboTa M MONIIHOCTb, NOTEHIMAJIbHAs SHEPrus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPYKUHBbI, KHUHETUYECKAs DSHEpPrus, IOJIHAS MEXAHUYeCKash SHEeprus,
MEePHOJT U YacTOTa KoJieOaHWH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeb MPEJIIOMJIEHUS CPEJbl), IPU OMUCAHUU
MPaBUJIBHO TPAKTOBATh (DU3MUECKUH CMBICT HCIOJIb3YEMbIX BEITUYHH,
000O3HaueHUs W €IUHUIBI (PU3MUECKUX BEIUYHH, HAXOIUTH (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH IpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH,
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPryu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYMEPNO3UIMK CHJI, MPUHIUI OTHOCUTENbHOCTH [ 'amuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIYJIbCA, 3aKOHBI OTPAXKEHUS U



IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI'0 YHUCEN
IOpU SJAEPHBIX PEAKUMSIX, NPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA Y 3aIIMChIBAaTh €0 MaTEMaTHYECKOE BBIPAKECHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA TE€J, B TOM 4YMCIE U B
KOHTEKCTE CUTyalllil IPaKTUKO-OPHUEHTUPOBAHHOIO XapaKTEPa: BBIABIITH
NPUYUHHO--CIICJICTBEHHBIC  CBSI3M, CTPOUTH OOBACHEHHWE u3 2-3
JIOTHYECKHX IIIAaroB C OMOPOM Ha 2—3 HM3yUEHHBIX CBOWCTBA (PU3UUYECKUX
SIBJICHUH, PU3NIECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiate pacy€THbE 3aJayd  (OMHUparoIIUMecss Ha CcuctemMy u3 2-3
YPaBHEHHUI), UCTIONB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aJa4d 3alUCBhIBaThb KPAaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIINE WM U30BITOUHBIE JaHHBIEC, BHIOUPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJISl PEUICHMS], IPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (Hu3nuecKkon
BEJIMYMHBL;

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOHO pEIIUTh NpPH MOMOLIU
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE MPEAINOJIOKEHNE, OLIEHUBATh MPABWIBHOCTh MOpSJIKa
NPOBEICHHUSI  UCCJIENOBAHMs, JENaTb BBIBOJbI, HWHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOIEHUH U ONIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
¢uznyeckux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPAaHEHHUSl HHEPruH, 3aBUCHUMOCTb NEpHUOAa KoJeOaHUN NpPYyKHMHHOTO
MasTHHKA OT Macchl Tpy3a M KECTKOCTU NPYXKUHBI U HE3aBUCUMOCTb OT
aMILUTUTYAbl MAJIbIX KOJICOAHUH, MPSIMOJIIMHEHHOE PaCIpOCTPAHEHUE CBETA,
pasiiokeHre Oenoro cBeTa B CHEKTP, U3YyUYEHUE CBOMCTB M300paxKe€HUs B
IJIOCKOM 3€pKalle U CBOWMCTB H300paXeHWsl MpeaMeTa B CcOOMparomie
JMH3€, HAOJIOJEHUE CIUIOIIHBIX M JUHEHNYaThIX CHEKTPOB HW3IIyYEHHS):
CaMOCTOATENIbHO  cOOMpaTh YCTAaHOBKY M3 HM30BITOUHOro Habopa
o0OpyZoBaHUsl, ONUCHIBATH XOJI OMNbITa W  €ro  pe3yJbTaThl,
(dbopMynupoBaTh BHIBOJIBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHUH, onpeaensis
CpeqHee 3HAaYeHHE U3MepsAeMOll BelauuuHbl ((POKyCHOE paccTOsHUE
coOuparoieii JuH3bI), OOOCHOBBIBATH BBIOOp crocoba HW3MepeHus
(M3MepUTeNbHOTO PUOOpa);

MPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYHUH C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUH (3aBUCHUMOCTb IMYyTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM JIBW)KEHUM 0€3 HadaJlbHOM CKOpPOCTH, Mepuoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT IJIMHBI HUTH, 3aBUCUMOCTHU
yrja OTPa)K€HUs CBETa OT yIJIa MaJeHUs U yIjla MPEeIOMJIEHUS OT yria
NaJeHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3ylbTaThl MOJYyYEHHOM 3aBHUCHUMOCTH



bu3MYeCKuX BETWYMH B BUAC TaONHIl U TPAPUKOB, N1€JIaTh BBIBOIBI 11O
pe3yJibTaTaMm MCCIeI0BaHNS,

MPOBOJAUTh KOCBEHHBIE H3MEpeHUs (GU3UYECKUX BEIUYMH (CpeaHsis
CKOPOCTh M YyCKOpPEHHE Tejla IMph PaBHOYCKOPEHHOM JIBHIKCHUU,
YCKOpPEHHUE CBOOOJHOTO MajJeHUs, >KECTKOCTh MPYXKUHBI, KOADUIIMEHT
TPEHUSI CKOJBKEHUS, MEXaHWYecKas padoTa W MOIIHOCTh, YacTOTa M
nepuoj, KojeOaHU MaTeMaTHYeCKOro ¢ MPYKUHHOTO MAasTHUKOB,
ONTHYECKAas CHJIa COOMpAOIICH JIMH3BI, PAJAWOAKTHUBHBIN  (OH):
IJIAHUPOBATh M3MEPEHUS, COOMpaTh SKCIEPUMEHTAIbHYI0 YCTAHOBKY U
BBITIOJTHATh U3MEPEHUS, CIIEAysl MPEAJIOKEHHON UHCTPYKIIUH, BHIYUCISATD
3HAQYCHUE BEJIMUYUHBI U aHAJTM3UPOBATH MOJYYEHHBIC PE3YJIbTAThl C YUETOM
3aJJaHHOM MOTPEIIHOCTH U3MEPEHMUIA;

co0Jro1aTh MpaBUia TEXHUKH 0€30TMaCHOCTH MPH paboTe ¢ Ja00paTOPHBIM
00opy1I0BaHUEM;

pa3MyaTh OCHOBHBIC TIPH3HAKH HW3YYCHHBIX (DU3UUECKUX MOJICIICH:
MaTepualibHas TO4yka, aOCOJIOTHO TBEPJOE TEJIO, TOUCYHBIH HCTOUYHHK
CBETa, Jyd4, TOHKas JMH3a, IUIAHETapHas MOJEIb aToMma, HYKJIOHHas
MOJIEJIb aTOMHOTO SI/Ipa;

XapakTepu30BaTh MPUHIUIBI  JCHCTBUS W3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HUX ONHUCaHUs (B TOM YMHCIE:
CIIUJIOMETP, JAaTUYMKU TIOJIOKEHUS, PACCTOSHUS M YCKOPEHHMs, paKera,
9XOJIOT, OYKH, TIepUCKoIl, QoToanmapar, ONTHYCCKHE CBETOBOJbI,
CIIEKTPOCKOM, JI03UMETp, Kamepa BuiabcoHa), HCHONB3YSd 3HAHUSI O
CBOMCTBaX (PU3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

HCIIOJIB30BaTh CXEMbl U CXEMAaTHUUHbIC PUCYHKH MU3YUYEHHBIX TEXHUYECKUX
YCTPOMUCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTUUECKUX MPOIECCOB
IpU PEIICHUN YYCOHO--TIPAaKTHYSCKUX 3a7ad, ONTHYECKHUE CXEMBI JIJIs
MTOCTPOCHUS N300paKEHUH B TUIOCKOM 3€pKaJie B COOMPAIOIICH JINH3E;
IPUBOJIUTHh  MpHUMEpPHl  (HaXOAUTh  HH(POpMAIIMIO O  IMpPUMEpax)
MPAKTHYECKOIO MCIOJIB30BaHUS (PU3MYECKUX 3HAHWKW B IOBCEIHEBHOM
KU3HU JIsi obecriedeHrs 0€30MacHOCTH MpU O0pallieHuu ¢ npudopamu u
TEXHUYECKUMU YCTPONCTBAMHU, COXPAHEHUS 3J0pPOBbsI U COOJIOJCHUS
HOPM IKOJIOTUYECKOT0 TTOBEJICHUSI B OKPY>KaroIIeh cpejie;

OCYILIECTBJISITh MOUCK HHGOpMaUuu (U3UYECKOTO  COAEpKaHUs B
HuTepHeTe, caMOCTOATENHHO (HOPMYIUPYSI TIOMCKOBBIN 3aMpOC, HAXOAUTH
MyTH OTNPEACIICHUS IOCTOBEPHOCTH TOJYYCHHOW MH(POpPMAIIMK Ha OCHOBE
MMEIONINXCS 3HAHWH U TOTIOJHUTENbHBIX NCTOYHHUKOB;

WCITIOJIB30BATh MPHY BHITIOJTHEHUN YUCOHBIX 3aIaHU HAYYIHO--TIOMYJISIPHYIO
auTepatypy  (U3HMYECKOro  COAEp)KaHUs, CIpPABOYHBICE MaTepHalbl,
pecypcel cetu HTEpHET, BiajeTh MpUEMaMH KOHCIIEKTUPOBAHUS TEKCTa,
npeodpazoBaHusi THGOPMAIIUKA U3 OJTHOU 3HAKOBOM CUCTEMBI B IPYTYIO;



® C03/1aBaThb COOCTBEHHbIE NMUCHMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE
uHGOpMallMM U3 HECKOJbKUX HCTOYHUKOB (DHU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEACTABIATh PE3yNbTaThl IPOEKTHON WM UCCIEN0BATENbCKON
NEATEIbHOCTH, TMpPU 3TOM T'PAMOTHO  HCIOJIB30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COIpPOBOXKIAThH
BBICTYIUICHHE TIpE3eHTalel C y4&ToM O0coOEHHOCTEeH ayauTOpUu
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne || HawmmeHoBaHME pa3leiOB U TEM KonnyectBo yacoB ‘ OnexTpoHHbIe (1I(POBHIC) OcHoOBHBIE BUJIBI pabOTEHI €
n/n IPOrpaMMBbI Beero| Kontponsasre | Ipaktadeckue o0pa3oBaTeNbHbIE PECYPCHI YYETOM MPOTPAMMBbI BOCTIUTAHHS
paboThI paboThI
‘Pa:men 1. ®u3uka u €€ poJsib B MO3HAHUHU OKPYKAKIIEr0 MUpPa
1.1 ||®wusuka - HayKa 0 MPUPOJIC 2 bubmuorexa [JOK
https://m.edso0.ru/7f416194
1.2 || ®usnyeckue BEITUUUHBI 2 1 bubnuoreka [IOK
https://m.edsoo.ru/7f416194
1.3 |[EcTecTBeHHOHAYYHBIN METOJ 2 1 bubnmnorexka LHOK
O3HAHUS https://m.edsoo.ru/7f416194
‘I/ITOFO 0 pazjeny H 6 H

‘Pamen 2. IllepBoHayaJbHbIE CBEIEHUSI O CTPOEHNH BelleCcTBA

2.1 ||Ctpoenue BemecTBa 1 bubnmnorexka LHOK
https://m.edsoo.ru/7f416194

2.2 ||[IBm>keHUE U B3aMMOJICHCTBHE 2 1 bubmuorexa [JOK

YaCTHI] BEIIECTBA https://m.edsoo.ru/7f416194

2.3 ||ArperaTHbIe COCTOSTHHSI BEIIECTBA 2 bubnnoreka [JOK
https://m.edsoo.ru/7f416194

‘I/ITOFO 10 pasjeny H 5 H

‘Pa311e.11 3. /IBM:keHue M B3aUMO/EHCTBHE Tell

3.1 |[MexaHHUYECKOE IBHIKCHHE 3 bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

3.2 ||Mueprus, Macca, INIOTHOCTh 4 1 1 bu6mmoreka [IOK Pemenne kaueCTBEHHBIX 3a7a4
https://m.edso0.ru/7f416194 Ha Temy «[IpoucmiecTBus Ha

JOpOTax»

3.3 ||Cuna. Bunas! cun 14 1 2 but6mmoreka [IOK
https://m.edsoo.ru/7f416194

‘I/IToro 0 pa3feiny H 21 H

‘Parmen 4. laBjieHue TBEPABIX TeJl, dKUIAKOCTEH U ra30B

‘4.1 HJIaBneHHe. ITepenaua naBneHus

L3 |

|

HBI/I6J'II/IOT€K3 HOK



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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No HanmenoBanue pa3ienoB u TeMm KomuuecTBo yacos ‘ DnekTpoHHbIC (IU(PPOBLIE) OcHOBHBIE BUIBI paOOTHI C
/1 MIPOrpaMMBbI Beero| Kontponsasre | IIpaktaueckue o0pa3oBaTenbHbIC PECYPCHI Y4ETOM MPOTPAMMBI BOCTIUTAHUS
paboThI paboThI
TBEPABIMU TEIIAMH, )KHIKOCTIMHU H https://m.edsoo.ru/7f416194
razamu
4.2 ||1aBicHHUE )KUIKOCTH 5 bu6nuoreka [IOK 3HaKOMCTBO C YYEHBIMH —
https://m.edsoo.ru/7f416194 U300peTaTe/saMu.
4.3 ||ATMochepHOE 1aBlICHHE 6 bubmuorexa [JOK
https://m.edso0.ru/7f416194
4.4 ||[leiicTBHE XMIKOCTH U ra3a Ha 7 1 3 bubmuorexa [JOK
HOrpyXEHHOE B HUX TEJIO0 https://m.edso0.ru/7f416194
‘I/ITOFO 0 pazaeny H 21 H ‘
‘Pame.ﬂ 5. PaboTra ¥ MOIIHOCTE. DHEPrus ‘
5.1 |[PaGora 1 MOITHOCTH 3 1 bu6nmorexa [IOK
https://m.edso0.ru/7f416194
5.2 |[IpocThiec MEXaHU3MBI 5 1 bubnuorexa [HOK
https://m.edsoo.ru/7f416194
5.3 |[MexaHuueckas SHeprHs 4 1 1 bubnuoreka [JOK WHTrennexryansHas urpa «Mup
https://m.edsoo.ru/7f416194 npodeccuiin
‘I/IToro II0 pa3feiny H 12 H ‘
‘Pe3epBHoe BpeEMs H 3 H H H H ‘
OBIIEE KOJIMYECTBO YACOB I1O 68 4 12

I[TPOT'PAMME
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8 KVIACC

Ne HanmenoBanue pa3znennos u teM KosmuecTBo yacos OnexTpoHHbIe (I(POBLIC) OcHoBHBIE BU/IBI pabOTHI €
n/n IPOrpamMMBbI Beero|| Konrpomsasie || IIpaxTrueckue o0pa3oBaTeNbHbIC PECYPCHI YYETOM TPOTPAMMBI
padoThI padoThI BOCTIMTAHNS
Paznen 1. TenioBble siBiaeHUs ‘
1.1 ||Crpoenue u cBoiicTBa BeuiecTBa 7 bubmuorexa [IOK becens! o reme «Hamme
https://m.edsoo.ru/7f4181ce 3I0POBbE, B HAIIIKX PyKaX»
1.2 ||TemmoBbIie mpoOIECCHI 21 2 5 bubnuoreka [JOK BupryanpHbie SKCKypcUn
https://m.edsoo.ru/7f4181ce «Kak xoporra npupoaa
HAIla
‘I/ITOFO 10 paseny H 28 H ‘
‘Pame.ﬂ 2. DJieKTpUYecKHe U MATHUTHBIE SIBJICHUSI ‘
2.1 |Dnexrpuueckue 3apsabl. 3apsHKCHHbIE 7 1 bubnuorexa [JOK VYpoku 6e30nmacHOCTH
Tela U UX B3aUMOIEUCTBUE https://m.edsoo.ru/7f4181ce «IToaroroBska k AeiCTBUAM B
UC».
2.2 |[TocTOSIHHBII STEKTPUUECKUN TOK 20 1 7 bubnnoreka [JOK VYpoku myxectBa. becensl
https://m.edsoo.ru/7f4181ce 1o 60pr0OE C TEPPOPU3MOM.
2.3 |MarHuTHbIE SBICHHS 6 1 1.5 bubnnorexa [JOK buorpadus nzBecTHbIX
https://m.edsoo.ru/7f4181ce yueHbIX. [IpoexTs! «Har
0e30macHBIN MUP»
2.4 |DnekTpoMarHuTHas WHIYKIHS 4 bubnnorexa [JOK
https://m.edsoo.ru/7f4181ce
‘I/ITOFO 10 paseny H 37 H ‘
‘PesepBﬁoe BpeMsl H 3 H H H H ‘
OBUIEE KOJIMYECTBO YACOB I10 68 4 145

ITPOTPAMME



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

Ne HanmeHoBaHue pa3ienoB U Tem KonuuectBo vacos ‘ DnexTpoHHbIe (TUPPOBHIC) OCHOBHEIE BUJIBI pa0OTHI C YIETOM
H/H IIporpaMMbI Bcero KOHTpOHI)HBIe HpaKTI/I‘ICCKI/Ie O6p330BaTeHLHBIe PECYpPChI IporpaMMbl BOCTIMTAHU A
paboTEI paboThI
Pa3zpen 1. Mexann4yeckue siBJIeHUS
1.1 ||Mexanuueckoe IBUKEHUE U 10 1 1 bubnuoreka [JOK
CIOCOOBI €r0 OIUCAHUS https://m.edsoo.ru/7f41a4a6

1.2 | BzaumoeicTBre TEI 20 1 3 bubmuoreka [IOK Permrenue 3amau mo reme « OCHOBBI
https://m.edsoo.ru/7f41a4a6 0€301acHOr0 MOBEACHUS Ha J0POrax»

1.3 |[3akoHBI COXpaHEHHUSI 10 1 3 bubmmorexa [IOK
https://m.edsoo.ru/7f41a4a6

‘I/ITOFO 0 pazjeny H 40 H

‘Pamen 2. Mexann4eckue K0J1e0aHUS U BOJHBI

2.1 |MexaHnu4eckue KojacOaHus 7 3 bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

2.2 |[MexaHU4YECKHE BOJHBI. 3BYK 8 1 3 bubmmorexa LIOK WurennexryanbHblid MapadoH
https://m.edsoo.ru/7f41a4a6 «My3bIKa U TOJIOCH.

‘I/ITOFO 0 pasjeny H 15 H

‘Pa?.zle.n 3. 3HeKTp0MaFHI/ITHOQ MOJI€ U 3JICKTPOMATHUTHBLIC BOJIHBI

3.1 | DnekTpomMarHuTHOE MOJIE U 6 2 bub6nuorexa [IOK 3HAaKOMCTBO C YUE€HBIMHU
DJIEKTPOMArHUTHBIC BOJTHBI https://m.edsoo.ru/7f41a4a6 HobGeneBckumu naypearamu.
‘I/ITOFO 0 pasjeny H 6 H
‘Pa311e.11 4. CBeroBbI€ SABJICHHSI
4.1 |3aKoHBI pacIpOCTPaHEHHS CBETA 6 2 bubnmnoreka [JOK
https://m.edsoo.ru/7f41a4a6
4.2 |JIuH3bI U ONTUYECKUE TPUOOPEI 6 3 bu6morexa [IOK
https://m.edsoo.ru/7f41ada6
4.3 ||Pa3nosxkeHue Oeoro cBeTa B CEKTp|| 3 2 bubnmnoreka [JOK
https://m.edsoo.ru/7f41a4a6
‘I/ITOFO 10 pasaeny H 15 H
‘Parmen 5. KBaHTOBBIC SIBJICHUSA
‘5-1 HI/ICHyCKaHI/Ie U TOTJIOIIEHUE CBETA H 4 H H 1 HBI/I6J‘II/IOTCK& LHOK H



https://m.edsoo.ru/7f41a4a6
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Ne HanmenoBanue pa3aciioB U TCM ‘ KomnuuecTBo yacoB ‘ QHCKTpOHHLIe (III/I(prBI)Ie) OcHOBHBIE BUBbI pa6OTBI C Yy4eTOM
n/m MPOTPaMMBbI Beero|| Kontponsmeie || [paktnueckue o0Opa3oBaTebHbBIC PECYPCHI MPOTpaMMbl BOCITUTAHUS
paboThI paboThI
| |latomom I | |Ihttps://m.edsoo.ru/7f41a4a6 |
5.2 ||CTpoenue aTOMHOTO sipa 6 1 bubnunoreka LIOK W3y4enue xu3Hb U paboTa yueHbIX,
https://m.edsoo.ru/7f41a4a6 CBSI3aHHBIE C SABJICHHEM
PaIMOaKTHBHOCTH.
5.3 ||SlnepHble peakiuu 7 1 1 bubmmorexa [IOK Becenpl o 6oprbeE ¢ TEPPOPU3MOM.
https://m.edsoo.ru/7f41a4a6
WToro mo paszerny | 17 |
‘Pame.ﬂ 6. [loBTOPHUTEIbHO-00001IAIOIIUIT MOAY /b
6.1 |[ToBTOpEeHue n 0600IICHUE 6 2 bubnunorexa LIOK
cozepkanus Kypca Gusuku 3a 7-9 https://m.edsoo.ru/7f41a4a6
KJ1acc
‘I/ITOFO IO pa3zeiry H 6 H
OBHIEE KOJIMYECTBO YACOB ITIO | 99 5 27
I[TPO'PAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Ne KosmgecTBo yacos OIEeKTPOHHBIE
O6opynoanue (Touku
n/ Tema ypoxa BCero Kourponbueie | IIpakTrueckue pocra) 00pa3oBaTesbHbIE
0! paboThI paboThI pecypcel
Paznen 1. ®usuka u e€ posib B NO3HAHUU OKPY/KAIOLIEr0 MUPa
1 ®du3uka — Hayka o npupoje. SBieHus 1
TIPUPOJIBI
2 dusnuecKkue SBICHUS 1
3 Du3nyecKue BeIMYUHBI U UX U3MEPCHUE 1
VYpok-uccnenosanue "M3mepenne LJT: uudposas
4 TEMIEPaTyphl MPU TOMOIIH KUAKOCTHOTO 1 1 naboparopus Releon -
TEPMOMETPA U JATUMKA TEMIIEPATyphl" JATYUK TEMIIePATypPhI
5 MeTtobl HaydyHOTO nO03HaHUs. Onucanue 1 bubnuoreka [IOK
(bU3HYECKUX SIBICHUH C ITOMOIIBIO MOICIICH https://m.edsoo.ru/ff09f72a
Ypok-uccnenoBanue "[IpoBepka rumoTe3s:
6 JATBHOCTH MOJETA IIapUKa, MMyIIEHHOTO 1 1
TOPU30HTAIILHO, TeM O0JIbIlIe, 4YeM OO0JIbIle
BBICOTA ITyCKa"
Pa3nes 2. IlepBoHayasibHble CBeIeHHS O CTPOEHHMH BellecTBA
7 Crpoenue BeniectBa. ONBITHI, T0Ka3bIBAIOLINE 1 bubnuoreka [IOK
JMCKPETHOE CTPOEHHE BEIIECTBA https.//m.edsoo.ru/ff09fe0a
8 JIB>KeHUEe YacTHI] BEIIECTBA 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a013e
9 VYpoxk-uccnenoanne «OMBITHI 10 HAOTIOACHUIO 1 1
TEIJIOBOTO PACIIUPEHUS Ta30B»
10 ArperatHble COCTOSIHUSI BEIIECTBA 1
Oco0eHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.
11 O0600menue mo Il))aszleny <<HepBOHaanLHiIe 1 BH6J.IHOTeKa HOK
CBEJICHI O CTPOCHUH BEllICCTBAY https://m.edsoo.ru/ff0a0378
Paznen 3. /IBu:kenune u B3auMojieiicTBue e
12 Mexanunueckoe aBuxeHue. PaBHoMepHoe u 1 bubnmuorexa [JOK
HEPaBHOMEPHOE JIBUKCHHE https://m.edsoo.ru/ff0a05c6
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bu6mmoreka [IOK

13 Cropocts. Enuruet cropoctu https://m.edsoo.ru/ff0a079c
14 Pacuer nyTu u BpeMeHH JIBHIKCHHS buGmnorexa LIOK
Yt p 8 https://m.edsoo.ru/ff0a0ae4
bubmuorexa [JOK
15 Huepuusa. Macca — Mepa HHEPTHOCTH TEN https://m.edsoo.ru/ff0a0cLO
ITnotHOCTE BemecTBa. Pacuer maccel 1 00ObeMa bubmuorexa [JOK
16 :
TeJa 10 €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHuas pabota «OnpeneneHue
IJIOTHOCTHU TBEPJIOTO TeJay
18 Pemenue 3amau nmo teme "[11oTHOCTE bu6mmoreka [IOK
BenecTa” https://m.edsoo.ru/ff0al23c
KonTposabHas padoTa no tTemam:
19 «MexaHnueckoe JBIKeHuey», «Macca,
TJIOTHOCTBY
20 Cuta KaK XapakTEepUCTHKA B3aUMOICUCTBUS
ten. Cuia ynpyrocrtu. 3akoH ['yka
JlaboparopHas pabota «3yuenue
21 | 3aBUCHMOCTH pacTshKEeHUs (Iedopmarin)
MPYKUHBI OT MPHIIOKEHHOUN CHUITBD»
22 | SBnenwme tarorenus. Cuiia TSHKECTH
CBsi3b MEXy CHIION TSYKECTH U Maccoil Tena.
23 | BecTena PIglllleHI/Ie 3amad o Teme "Cuna bubmnorexa LIOK
" 8 https://m.edsoo.ru/ff0al1778
TSKECTH
Cuna TspKecTH Ha IpYTUX IUIaHeTax. bubnnorexka [JOK
24 _
DU3nYeCKne XapaKTePUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
bu6mmorexa [IOK
25 HMamepenue cun. Jlasamomerp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [JOK
26 Bec rena. Hesecomocs https://m.edsoo.ru/ff0al778
27 CrnoxxeHue AByX CHUJI, HAIPABJIECHHBIX 110 OJHON bubnmuorexa [JOK
npsiMoil. PaBHOAECTBYOIAs CHIT https://m.edsoo.ru/ff0ala70
o8 Pemenue 3agau no reme "PaBHOneCTBYIOMIAS

"

CHUIJI
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29 Cwita TpeHus u €€ Bubl. TpeHue B Ipupoae 1 bubnmoreka [JOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «3yuenue

30 | 3ABMCHMOCTH CHJIBI TPCHHS CKONBKCHNS OT bubnmoreka [JOK
CUIIBbI IABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIIUXCS MOBEPXHOCTEN)»

Pemenue 3amau no remam: «Bec temnay,
31 | « a(bnqecfoe nu3o0pakeHue cun», «CHITbDY bubmiorexa LIOK
p . p ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOJEHCTBYIOIIAS CUIT»
30 Kontponbnas pabota no remam: «Bec Tenay,

«['padmueckoe n3obpaxxkenue cuim», «CUIb»

Pasnen 4. /laBjieHue TBEPABIX TeJl, dKUIAKOCTEH M Ta30B

JaBnenue. CriocoObl yMEHbILIEHUS U

bubmuorexa [JOK

33 YBEJIMYECHUS TABJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBnenue raza. 3aBUCUMOCTb JIaBJICHUS ra3a OT bubnuorexa [JOK
00bEMa, TeMIiepaTypbl https://m.edsoo.ru/ff0a2376
LJT: nudposas
35 JlaBieHue ra3a. 3aBUCUMOCTD JaBJICHHUS r'a3a OT naboparopus Releon bubamnorexa [JOK
00BEMa, TeMIepaTypbl JaTYNKOM AasiieHus 10 https://m.edsoo.ru/ff0a25b0
klla
36 JlaBneHue B ®UJIKOCTHU U Ta3e, BRI3BAHHOE bubnmnorexa [JOK
JIEWCTBUEM CUJIBI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3anau o teme «JlapneHue B bu6mmoreka [IOK
KUIKOCTH UM rase. 3akoH llackamsa» ttps://m.edsoo.ru/ft0a
3 I1 https://m.ed /ff0a2826
bu6mmoreka [IOK
38 Coobmaromuecs cocyp! https://m.edsoo.ru/ff0a2970
39 | T'mapaBiawdeckwii mpecc BH6J_MOTeKa HOK
https://m.edsoo.ru/ff0a3136
40 ManomMmetpsl. I1opiIHEBOM KUIKOCTHBIN HACOC
a1 ATmocdepa 3eMiIH U IPUYHHBL €€ bubnuorexa [IOK
CYIIIECTBOBAHMUS https://m.edsoo.ru/ff0a2b5a
bu6mmoreka [IOK
42 Bec Bosayxa. ATmocheproe naserne https://m.edsoo.ru/ff0a2b5a
43 | MHzmepenue armochepHoro napiaeHus. OnbIT bubnuoreka [IOK
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Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTh aTMOC(HEPHOTO JaBICHUS OT bubnmoreka [JOK
BBICOTBI HaJ| YPOBHEM MOPs https://m.edsoo.ru/ff0a2fc4
LJT: nudposas
45 bapomerp-anepoua. ATMocdepHoe TaBICHHE naboparopus Releon bubmmoreka [IOK
Ha Pa3JIMYHbIX BBICOTAX maTarukoM nasiienus 10 https://m.edsoo.ru/ff0a2fc4
klla
16 Pemenue 3amay mo Teme " AtmocdepHoe
nasjeHue"
47 JeiicTBUE KUIKOCTHU U Ta3a HA OTPYKEHHOE B bubnuorexa [JOK
HUX TeJ0. ApXHUMEN0Ba CUJia https://m.edsoo.ru/ff0a3276
JlabopaTtopHas pabota «OnpeneneHue
48 BBITAJIKMBAIOIICH CHUIIbI, IEUCTBYIOIIEH HA BH6J_IHOTeKa LHOK
https://m.edsoo.ru/ff0a33fc
TEJI0, MIOTPYKEHHOE B JKUJIKOCTHY
JlabopaTopHas paboTa 1o Teme
49 «HccnenoBanre 3aBUCUMOCTH Beca Tela B BOJE bubnuorexa [JOK
0T 00bEMa NOTPY)KCHHOH B )KHJIKOCTh YaCTH https://m.edsoo.ru/ff0a3514
Tena
bu6nmoreka [JOK
50 Inasanue e https://m.edsoo.ru/ff0a3a96
JlaboparopHas padota "KoHcTpynpoBaHue
51 | apeomerpa UITU KOHCTPYHPOBAHHE JIOJIKU U
omnpeneneHue e€ rpy30noI-EMHOCTH"
Pemenue 3amau o remam: «IlnaBanue cynoB.
52 | BozayxomnaBaHue», «JlaBieHnue TBEPIbIX TeE, BH6J_IHOTeKa LOK
N https://m.edsoo.ru/ff0a3654
YKUJIKOCTEH U Ta30BY
53 Kontponbnas padota o Teme «/laBinenne

TBCPABIX TCJI, JKHUJIKOCTEH M Ta30BY

Pa3nea 5. PaGoTra 1 MOIIHOCTB. JHEpPIrus

bu6mmoreka [JOK
>4 Mexameckas padora https://m.edsoo.ru/ff0a3f82
bu6mmoreka [JOK
5 MomHOCTE. EHHHIE! MOIHOCTH https://m.edsoo.ru/ff0a3f82
56 | VYpok-uccienoBanue "Pacy€r MOIIHOCTH,



https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

pa3BUBAEMOM MPU MOIBEME 10 JIeCTHHIIE"

[IpocTeie Mmexanu3Mmbl. Peryar. PaBHoBecue cui

o7 1
Ha pblyare
Peruaru B TexHuke, OBITY U IPUPOJIE.
58 | JlabopartopHas pabora «}II/Iccnr; Iz)BiHHe CJIOBHUI 1 0.5 buGmuorexa LIOK
paTopHai p & y ' https://m.edsoo.ru/ff0a478e
paBHOBECHSI pblyara
59 Pemenue 3agau no teme «Y CioBUsL paBHOBECHS 1 bubnnoreka [HOK
pbIyara https://m.edsoo.ru/ff0a48a6
KoadduimenT nonesHoro neicTBus MeXaHU3Ma.
60 | Jlaboparopuas pabota «M3mepenue KI1/] 1 0.5
HAKJIOHHOM TJIOCKOCTH
61 Pemnrenne 3amau mo reme "Padota, MOIIHOCTD, 1 bu6mmoreka [IOK
KI1a" https://m.edsoo.ru/ff0a4c48
62 Mexanunyeckas 3Heprus. Kunernueckas u 1 bubnunoreka [JOK
MOTEHIIMAIbHAS SHEPTUS https://m.edsoo.ru/ff0a4252
63 | 3aKkoH coXpaHEHUS MEXaHMUYECKOW YHEPTUU 1 bubmorexa LIOK
P p https://m.edsoo.ru/ff0a4360
YPOK-IKCIIEpUMEHT 110 TEME
64 "DKCIIepUMEHTAIbHOE ONPEACIICHUE U3MEHEHNUS 1 1
KMHETUYECKOW M IMMOTEHIINAJIBbHON SHEPTUU IIPH
CKATBHIBAHHMM TeJIa IO HAKJIOHHOMW MIJIOCKOCTH"
65 KonTponbnas pabota no reme «Pabota u 1
MOIIIHOCTb. DHEPT U
Pe3epBHOe Bpemst
66 PesepsHblil ypok. Pabora ¢ TekcTamu 1o teme 1 bubnuoreka [IOK
"MexaHn4ecKoe OBHKeHHue" https://m.edsoo.ru/ff0a4ee6
PesepBHblit ypok. PaboTta ¢ Tekctamu 1o Teme bubnnorexka [JOK
67 n ~ 4 " 1 .
JlaBienue TBEPBIX TeJ, )KUIKOCTEN U ra30B https://m.edsoo.ru/ff0a4ffe
PesepsHeliil ypok. Pabora ¢ TekcTamu 1o Teme
68 | » 1
Pabora. MoutHocTh. DHeprus
OBILIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME

8 KUIACC
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KomnuectBo yacos

DJIEKTPOHHBIC ITU(PPOBBIC

o Tema ypoxka Bce | Kontponensl | IlpakTuueckue O6opynosanue (Touka 0GDAIOBATEIHHEIC PECYPCH
- ro | e paboThl paboThI pocra)
Paznen 1. TensioBble siBJeHUS
OCHOBHBIE TIOJIOKEHHST MOJIEKYJISIPHO-
1 KHHETHYECKOW TEOPUH B UX ogblTEHe 1 buGmorexa LIOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPIKICHUS
2 Macca u pa3Mep aTOMOB U MOJICKYJI 1
Mogenu TBEPIOTO, )KHAKOTO M Tra3000pa3HOTO bu6mmoreka [IOK
3 . 1 .
COCTOSTHUI BEUIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPAOIO, )KUJIKOTO U
4 ra3z000pa3HOro COCTOSTHUM BEIIECTBA HA OCHOBE 1
MOJI0KEHUN MOJIEKYJISIPHO-KMHETUYECKOM
TEOPUH
5 Kpucrannuyeckue u amop@Hsie Tena 1 Eubmorexa IIOK
P P https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KanuwuisipHocThb. [loBepxHOCTHOE 1 bubnuorexa [JOK
HaTsKEHHUE https://m.edsoo.ru/ff0a5530
7 TernmoBoe pacuIupeHue U coxaTue 1 bubmorexa LOK
P p https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBsi3b TeMIepaTypsl CO 1
CKOPOCTBHIO TEIJIOBOTO JIBFXKCHHS YaCTHUII
9 Buyrpennss sneprusi. CnocoObl H3MEHEHUs 1 bubnuoreka [IOK
BHYTPEHHEHN YHEPrUU https://m.edsoo.ru/ff0a5c60
LJT: mudposas . oK
bubmmotexka 1]
naboparopus Releon
10 Brgpt Tenmonepeay 1 paTop https://m.edsoo.ru/ff0a6412
JATYNKOM TeMIIepaTyphl
Vpoxk-koudepennus "[IpakTudyeckoe
11 H(I:)nonbsoli)lﬁlile ;IenJIOBII:Ix CBOMCTB BEIIECTB U 1 1 Eubmorexa LIOK
m " https://m.edsoo.ru/ff0a65c0
MaTepUasoB B LIEJSIX YHEProcOepeKeHUs
12 KonmuectBo TennoTel. Y aeabpHas TENI0EMKOCTD 1 Bubmzorexa LIOK

https://m.edsoo.ru/ff0a6976
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VYpaBHeHue TeroBoro 6ananca. TermmooomeH u

bubmuoreka [JOK

1
3 TEIUIOBOE PABHOBECUE https://m.edsoo.ru/ff0a7088
JlaboparopHuas pabota "VccienoBanue sBICHUS JI: mudposas
14 TGHJ‘I(FO6MI;H8 an CMCIHI/IB&HI/I?/I XOJIOAHOU U Ea6oua§;p us Releon buGmorexa LIOK
N "p A paTop https://m.edsoo.ru/ff0a6a98
ropsiIei BOBI JATYNKOM TeMIIEPaTyPhI
Pacuer konuuecTBa TEMIOTHI, HEOOXOMMOTO
15 | nnst HarpeBaHUS TeNa U BBIAEISEMOTO UM MIPH
OXJIAXKACHUHN
. JI: OBa
JlaGopaTtopHas pabota "OnpeneneHue yaeabHON LT mupposas bubmuoreka [JOK
16 " naboparopus Releon _
TEIJIOEMKOCTH BELIECTBA https://m.edsoo.ru/ff0a6bb0
JTATYNKOM TEMIIePATyPhI
17 | Dwueprus TormBa. Y AenbHas TEIJIOTa CrOpaHUs bubmorexa LIOK
P ) p https://m.edsoo.ru/ff0a7b5a
18 KontponbHas padota o Teme "TemioBbie
sBJIeHHs. PacdeT KoJm4yecTBa TEIIOTHI.
19 [l1aBnenue n 0TBEpIEBaHNE KPUCTATUIMYECKHUX bubnnoreka [JOK
Tell. Y aenbHasa TEIUIOTa IUIaBJICHU https://m.edsoo.ru/ff0a71d2
LJT: uudposas
20 JlabopaTtopHas pabota "OnpeneneHue yaeabHON nabopatopusi Releon bubnmnoreka [JOK
TEILUIOTHI IIJIaBJIeHUs abaa" JTATYUKOM TEMIIEPATYPBI https://m.edsoo.ru/ff0a72fe
bu6mmoreka [IOK
21 | Ilapoobpa3oBanue u KoHaeHcalus. Mcnapenue https://m.edsoo.ru/ff0a740c
K 5 LJT: mudposas
UIIEHHE. Y [eNbHas TEIUIoTa apoo0pa3oBaHus nabopartopust Releon bu6nmoreka [JOK
22 | ¥ KOHJCHCAIMH. 3aBUCUMOCTH TeMIIepaTyphl _
JATYNKOM TEMITePATyPhI https://m.edsoo.ru/ff0a786¢
KHUIIEHUS OT aTMOC(EPHOTO IaBICHUS
Bnaxxnocts Boznyxa. JlabopaTopnast pabota
23 "Omnpenenenue gZEOCHTeJILI:{oﬁ I;namiocn{ bubmiorexa LIOK
P N https://m.edsoo.ru/ff0a7628
BO3/yXa
[IpuHIMIBI pabOTHI TETIJIOBBIX IBUTATENEH.
24 | TlapoBas TypOuHa. /[Buraresnb BHyTpEHHETO
CropaHus
25 | KIIJI TerutoBoro aBuratels. TerioBbie bubmuorexa [JOK
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JIBUTATEJIH ¥ 3aIUTa OKPYKAIOIIEH CpeIbl

https://m.edsoo.ru/ff0a7c7c

3aKOH COXpaHEeHHMsI U MIPEBPALICHHS SHEPTUU B

26
TEIJIOBBIX MPOIIECCax
ITonroroBka Kk KOHTPOJILHOM padOTE O TEME
27 "TerioBEIE HBJ‘IGHI/I?II) I/ISMGHGI;II/IC arperaTHbIX Bubmorexa HOK
. “ p https://m.edso0.ru/ff0a83f2
COCTOSIHUH BEIECTBA
KonTpoasHasg padora o teme "TeruoBsie
P P . bubnmoreka [JOK
28 sBJICHHS. VI3MEHEeHHE arperaTHbIX COCTOSTHUN

BerecTna"

https://m.edsoo.ru/ff0a86ae

Pasznen 2. i)neKTpn'{eCRne U MAarHUTHBIC SIBJICHUSA

Onexrpuzanus Ten. J[Ba poaa 3JIeKTpUYECKUX

29
3apsI0B

30 VYpok-uccienopanue "DieKTpusaius Tei
MHAYKIMENH U IpYU CONPUKOCHOBEHUU"

31 B3aunmopeiicTBre 3apsoKeHHBIX TeIl. 3aKOH bubnunoreka [JOK
Kynona https.//m.edsoo.ru/ff0a87e4
DnekTpuueckoe nojie. HampspkeHHOCTD

32 JJICKT pI/I‘IeCKOI‘O mourst. 11 I/II)H HII CYTICPIIO3HIIUI Eubmorexa IIOK

P 1 LpUHI yrep H https://m.edsoo.ru/ff0a8a0a
3JIEKTPUUYECKUX MOJIEH

33 Hocurenu snekTpuueckux 3apsiioB.

DneMeHTapHbIi 3apsia. CTpoeHne aroma

34 [IpoBOAHUKY U THUANEKTPUKH. 3aKOH bubnuoreka [IOK
COXpPaHEHUs MIEKTPUYECKOTO 3apsaaa https://m.edsoo.ru/ff0a8ef6

35 Pewrenne 3ana4 Ha IpUMEHEHUE CBOMCTB bubnnoreka [JOK
AJIEKTPUYECKHUX 3aps0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUUECKUN TOK, YCIIOBUS €TI0

36 | ¢ mechOBaHHﬁ I/ICT(})]‘{HI/IKI/I AIEKTPUUYECKOTO bubmorexa LIOK

Y ' p https://m.edsoo.ru/ff0a95a4
TOKa
37 | JleWcTBUS 2JIEKTPUIECKOTO TOKA bubmorexa LIOK
p https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "Jleiicteue

38 | H2NeKTpHUYECKOro MOt Ha MPOBOJIHUKH U
JUDJIEKTPUKH"

39 | DnekTpuyecKkuil TOK B METaJIaX, KUJAKOCTIX U bubnnoreka [JOK
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rasax https://m.edsoo.ru/ff0a9838
40 | DOnexTpuueckas 1enb U €€ COCTaBHbIE YaCTH
LJT: mudposas
41 Cuuta Toka. JlabopatopHast pabora "M3mepenue 05 naboparopust Releon bubaunorexa [IOK
Y peryJMpoBaHUE CUJIbI TOKA" ' JATYUKOM TOKa U https://m.edsoo.ru/ff0a8bd6
HaANPSDKEHUS
DIIeKTpUYEeCcKOe HalpskeHue. BonbTmerp.
42 | Jlabo I2)1To Hast a6OIT)a "U3mepenue u P 0.5 bubmiorexa LIOK
PaTOPHAL p P ' https://m.edsoo.ru/ff0a9el14
pEryJiMpoBaHNe HAPSHKEHUS
43 ConpoTuBieHUE NPOBOAHUKA. Y AEIBHOE bubnuorexa [JOK
CONIPOTHUBJICHHE BELIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHas paboTta "3aBUCUMOCTh
44 | OWUEKTPUUECKOrO COMPOTUBICHNS NPOBOIHHKA OT 1 bubmmoreka [IOK
€ro JJIMHBI, ITONIaAN OIEPEYHOr0 CEYEHHUS U https://m.edsoo.ru/ff0aa738
Marepuaia"
45 3aBHCHUMOCTb CWJIbI TOKA OT HAaIIPSDKEHUA. 3aKOH bubnnorexa [JOK
Oma 17151 yyacTka 1enu https://m.edsoo.ru/ff0aad4a
JlaGopaTopnas padora "HccnenoBanue LT mudpposas
46 | 3ABHCHMOCTH CHIIBI TOKA, HIYIIEro Yepes 1 naboparopus Releon bubmmoreka [IOK
pE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U JATYUKOM TOKa U https://m.edsoo.ru/ff0aa04e
HaIpsKEHUs Ha pe3ucrope” HaIPSHKEHHUS
LJIL: mudposas
47 [TocnemoBareibHOE M TAPAILIETBHOE naboparopus Releon
COCTMHEHUS TIPOBOTHUKOB JATYUK HaIPSHKCHUS,
JaTYUK TOKa
Jla6oparopras pabora "IIpoBepka IpaBHIa LJI: uudposas
48 | crnoxeHus HANpPsHKEHUH MPU MOCIe10BaTeIbHOM 1 naboparopus Releon bubmiorexa HOK
" https://m.edsoo.ru/ff0aaa58
COCMHEHUH JIBYX PE3UCTOPOB JaTYUK HAMPSHKCHUS
JlaGoparopHas pabota "IIpoBepka npaBuia ass LUJI: undposas
49 | CcwIBI TOKA MPH MAPaIICITEHOM COCTUHEHUN 1 naboparopus Releon bubmioreka LIOK
; https://m.edsoo.ru/ff0aadle
PE3UCTOPOB JaTYUK TOKa
50 Pemenue 3amau Ha mpumeHeHune 3akoHa Oma s LJT: mudposas bu6mmoreka [IOK
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Pa3IMIHOI0 COCANHCHU S ITPOBOAHUKOB

naboparopus Releon
JIATYHMK HANPSOKEHHUS,
JaTYUK TOKA

https://m.edsoo.ru/ff0aaf8a

51 PaboTta 1 MOITHOCTH AJIEKTPUUECKOTO TOKA. bubmmoreka [JOK
3akon Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
LJT: mudposas
59 JlaboparopHas padota "OmnpeznencHue padoThl U 1 naboparopust Releon bubmmoreka [IOK
MOIIIHOCTHU 3JEKTPUUYECKOTO TOKa" JIaTYMK TOKA , TaTUYHUK https://m.edsoo.ru/ff0ab3e0
HaANPSDKEHUS
LJT: mudposas
o 3JI€KTpI/IIIeCKI/Ive LeMd U HO’gpe6I/ITIe<JII/I nmaGopatopus Releon Bu6morexa LIOK
IEeKTpUYECcKOi sHepruu B ObITy. KopoTkoe
p p y p JITaTYHUK TOKA , JATUHK https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
HaANPSDKEHUS
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
"DnekTpuueckue 3apsabl. 3apsKEHHBIE Tella U bubnnoreka [JOK
54 . . :
nx B3aumoacucTBus. IlocTosSHHbBIN https://m.edsoo.ru/ff0abd2c
SJIEKTPUYECKUM TOK"
KonTponbHas pabota o teme "DieKTpUuyecKue
55 3apsiibl. 3apsHKEHHBIC Tella U UX bubnuotexa [JOK
B3auMOAECUCTBUA. [IOCTOAHHBIN 2JIEKTPUYECKUN https://m.edsoo.ru/ff0abea8
TOK"
56 ITocTossHABIE MAarHUTHI, UX B3aUMOJICHiCTBIIE
57 VYpok-uccnenosanue "M3ydenue nonen 1 bubnuoteka [JOK
MOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruauTHOoe Tosie. MarauTHOE 10J1e 3eMIIH B €T0 bubmuorexa [JOK
58 :
3HAUEeHHE I )KU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba
LJT: mudposas
OnbIiT OpcTena. MarHuTHoe nojue nabopatopus Releon Bbu6mmoreka [IOK
59 | osnekTpmueckoro Toka MarHMuTHOE TOJIe _
JaTYUK TOKa , TaTUUK https://m.edsoo.ru/ff0ac1d?2
KaTYIIKA C TOKOM
MarHUTHOTO TOJIA.
[IpuMeHeHne 3eKTPOMarHiTOB B TEXHUKE.
60 | JlaGoparopuas pabota "V3ydeHue neicTBUS 0.5 bubmorexa LIOK

MArauMTHOIO ITOJISI Ha ITPOBOJJHUK C TOKOM"

https://m.edsoo.ru/ff0ac74a
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DNeKTPOABUTaTEIh TOCTOSIHHOTO TOKA.
Hcnonp3oBanue 21eKTpoaBUTaTee B
61 | TEXHHUYECKUX YCT oﬁch;IX Y Ha TPAHCIIOPTE 1 buGmnorexa LIOK
yerp " P pTe. https://m.edsoo.ru/ff0ac86¢c
JlaGopatopHas pabota "KoHcTpynpoBanue u
u3ydeHue padoThl dJIeKTpoaBurarens"
62 OnbiThl Papajes. 3aKOH JIEKTPOMArHuTHOM 1
nHaykuuu. Ipasuno Jlenna
Onekrporerepatop. CriocoOb! MOTydeHUS
63 | DJIEKTPUYECKON SHEPTUHU. DICKTPOCTAHIINK HA 1
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHH
64 [MonroroBka Kk KOHTPOJIBHON pPabOTE MO TeMe 1
"DJIeKTpUUECKNE U MAarHUTHBIEC SIBJICHUS"
KonTponbHas pabota no Teme "DiaeKTpuuecKkue bubnuorexa [JOK
65 " 1 _
Y MarHUTHBIC SIBJICHUS https://m.edsoo.ru/ff0acb14
PeseprHblii ypok. PaboTta ¢ Tekctamu 1o Teme bubnuoreka [IOK
66 n " 1 .
TennoBble ABICHUS https://m.edsoo.ru/ff0acc5e
PesepBHelit ypok. Pabora ¢ TekcTamu 1o teme bubnuorexa [JOK
67 " > > " 1 .
IToCcTOSHHBIN ANEKTPUUECKUN TOK https://m.edsoo.ru/ff0acdc6
68 PesepsHblit ypok. Pabora ¢ TekcTamu 1o reme 1
"MarHuTHbI€ sIBJICHUS"
OBHLIEE KOJIMYECTBO YACOB I10 68 5 145
ITPOTPAMME '
9 KIIACC
KommyecTso 4acos DJeKTPOHHBIE LIU(PPOBbHIE
Ne Tewma ypoxka B KOHTpOIIBHEI [IpakTHyecKue Ob6opynoBanue (Touka | oOpa3oBaTelbHBIC
Cero e paboThI paboThI pocra) pecypcbl
Paszpnen 1. MexaHuveckne siBJeHUSA
1 Mexanunueckoe ABMxkeHuEe. MaTtepuanbHas 1
TOYKA
2 Cucrema orcuera. OTHOCUTEITHLHOCTD 1 bubmuorexa [JOK

MCXaHHUYCCKOI'o ABMKCHHUA

https://m.edsoo.ru/ff0ad474
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bu6mmoreka [IOK

3 PaBHOMEpHOE TPSAMOIMHEMHOE JBUKEHUE https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPAMOIMHENHOE IBUKCHUE.
CpenHsisi © MTHOBEHHAsl CKOPOCTh
5 [IpssMonnHEITHOE PpaBHOYCKOPEHHOE JBUKEHUE. bubnmoreka [JOK
Yckopenue https://m.edsoo.ru/ff0ad8d4
CkopocThb MPSIMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO JBIKeHus. ['paduk
CKOPOCTHU
JlaGoparopHas pabota "Onpeznenenue
7 ycxog)eHTmII) }Tlei; anTpaBHI(I)I})/cioJ;I)eII{{II/I{OM bubmnorexa LIOK
. " https://m.edsoo.ru/ff0adb18
JIBIDKEHUH 110 HAKJIOHHOM TIOCKOCTH
8 CBobOonHoe manenue ten. OnbiTel [ammies
PaBromepHoOe €HUe I10 0 OCTH.
9 Heli)}lldol\; I/I: IjlaCTﬂoBTI;)Iz)é;IZmI::HH: pﬁ;[eﬁzlzﬂ u bubanorexa LIOK
) https://m.edsoo.ru/ff0ael76
YIJI0Basi CKOPOCTH
10 | IleHTpOCTpEMHTENBHOE YCKOPCHHE
. bu6mmoreka [IOK
11 Ilepssblii 3akoH HeroTOHA. BekTop cuitb https://m.eds00.ru/ff0ae612
12 Bropoii 3akoH Herotona. PaBHozelicTByromas bubnnoreka [JOK
cuia https://m.edsoo.ru/ff0ae72a
. bu6nmoreka [JOK
13 Tpernii 3akon HetoToHa. Cynepno3unus cui https://m.eds00.ru/ff0ae98?
14 Pemenue 3a1au Ha mpuMEHEHNE 3aKOHOB bubnnoreka [JOK
Herorona https://m.edsoo.ru/ff0aeb6c
bu6nmoreka [JOK
15 Cuna ynpyroctu. 3axon I'yxa https://m.edsoo.ru/ff0aeca2
16 Pemenue 3agau no reme «Cuiia ynpyroctuy
JlaGopaTtopHas pabota «OnpeneneHue bubnmoreka [JOK
17 _
YKECTKOCTH MPYKUHBD» https://m.edsoo.ru/ff0aee28
18 Cuia Tpenusi. Pemenue 3anau no teme «Cuma bubnmuotexa [JOK
TPEHUS» https://m.edsoo.ru/ff0af738
19 JlaGopaTtopHas pabota "Onpenenenue bubnmnoreka [JOK

Kod(UITMEHTA TPEHUS CKOIbKCHHUS "

https://m.edsoo.ru/ff0afa26
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20 Pemenne 3amau mo teme "3axkoHsl HeioToHA. bubmuoreka [JOK
Cwiia ynpyroctu. Cuna tpeHus” https://m.edsoo.ru/ff0af8be
21 KontponbHas pabora o Teme "3aKoHbI bubnuoreka [IOK
Herorona» https://m.edsoo.ru/ffOafb8e
22 Cuiia TSKeCTH U 3aKOH BCEMUPHOTO TATOTEHUSI. bubnmoreka [JOK
YckopeHnue cBOOOIHOTO MaJIeHus https://m.edsoo.ru/ff0af044
Ypok-koHpepenmus "JIBuKeHHE TET BOKPYT
23 | rpaButanmonHoro mnenrpa (CosHeuHas
cucrema). ['anaktuku"
o4 Pemenue 3agau mo reme "Cuia TSOHKECTH U bubnuorexa [JOK
3aKOH BCEMUPHOTO TATOTCHUS" https://m.edsoo.ru/ff0af5f8
[IepBas kocmuyeckas ckopocts. HeBecoMocTh bubnuorexa [JOK
25 :
U IIEPETPY3KH https://m.edsoo.ru/ff0af33c
2y | o e Moo Busorea 101
PAIOE TEIO- PA https://m.edsoo.ru/ff0afe36
3aKperIEHHOW OChbIO BPALLCHUS
27 MowmeHT cuisl. LeHTp TsKecTH
28 Pemenue 3agaq mo reme "MOMEHT CHJIBI. bubmuorexa [JOK
[enTp TsixecTn" https://m.edsoo.ru/ff0b02b4
29 | "Mexarmecoe mmene. Bumoreiore Bu6miorera LIOK
" A ) A https://m.edsoo.ru/ff0b0408
TeN
30 KonTtponbHas pabora o Teme "MexaHuueckoe bubnnoreka [JOK
nBkenne. Bzaumoneiictsue ten'” https://m.edsoo.ru/ff0b06ec
1| e e e s e B orsa 101
P . Y - 7 HPYT yIpyr https://m.edsoo.ru/ff0b07fa
B3aMMOJIeCTBHE
32 Pemenue 3amau mo Teme "3akoH coXpaHEHUS bu6mmoreka [JOK
UMITyJIbca' https.//m.edsoo.ru/ff0b096c
33 VYpok-koHdpepenuus "PeakTuBHOE IBMKEHHUE B
pPUPOJIE U TEXHUKE"
bu6mmoreka [IOK
34 Mexannueckast paboTa U MOIITHOCTh https://m.edsoo.ru/f0b0as4
35 | Pabota cuiibl TSXKECTH, CUJIbl YOPYTOCTH U bubnuoreka [IOK



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

CHUJIBI TPCHUA

https://m.edsoo.ru/ffOb0db8

JlaGopaTtopHas paborta «Onpenenenue padoThI

36 | cuIIBI TpEHUS MPH PAaBHOMEPHOM JBHKEHUH

TeJla 10 TOPU3OHTAIBHON TOBEPXHOCTH»

Cs3b sHepruu u pabotsl. [loTeHnnanpHas
37 | oueprus . Kunernueckas sueprus. Teopema o

KMHETUYECKOW SHEPruu
38 | 3akoH coXpaHEHUs SHEPrHH B MEXaHUKE bubmorera LIOK

P p https://m.edsoo.ru/ff0b0c32

39 JlaGopatopHas pabota «/3yuenue 3akoHa

COXpaHEHMUsI SHEPTUN»
40 KonTposabHas padora no Teme "3aKoHbI bubnuoreka [IOK

COXPAHCHU)).

https://m.edsoo.ru/ffOb12fe

Pa3zpen 2. Mexann4yeckue KoJe0aHUA M BOJHBI

a1 KonebarenbHoe ABUKEHUE U €TO bu6mmoreka [IOK
XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858
42 3aryxaroiue Kojaebanus. BeiHyK1eHHbIe bubnnoreka [JOK
KosiebaHus. Pe3onaHc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4eCKUil U IPYKUHHBIM MasiTHUKH
LJT: mudposas
ypOK-I/ICCJ}eI{OBaHI/Ie «3aBHCUMOCTb Iepuoa nmaboparopus Releon Bubmorexa [IOK
44 | xonebaHMI OT )KECTKOCTH MPYKUHBI U MacChl _
rpy3a» JATYUKOM YCKOPEHHS https://m.edsoo.ru/ff0b197a
(akcenepometp)
45 [IpeBpatienue 3Hepruu Npu MEXaHUYECKHUX
KOJICOaHMSIX
16 JlabopaTtopHas pabota «OmnpeneneHrne 4acTOThI bubnmoreka [JOK
U 1eproja KoueOaHui Npy>KUHHOTO MasTHUKA https://m.edsoo.ru/ffOblaec
JlaboparopHas pabota «IIpoBepka
47 HeSaBI:/ICI/II\IZOCTI/IpHe noaa IfonegaHHﬁ rpy3a bubmiorexa LIOK
PHO Py3a, https://m.edsoo.ru/ff0b197a
MOJIBEIIEHHOTO K HUTHU, OT MacChl Ipy3a»
48 Mexanuyeckue BoiaHbI. CBOMCTBA bu6mmoreka [IOK

MEXAaHHUYECCKUX BOJIH. HpO}IOJ’IBHBIe n

https://m.edsoo.ru/ff0b21fe
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IMOINEPCUYHLIC BOJTHEI

Ypok-koHpepeHius "MexaHn4ecKue BOJHbBI B

49 . o " 1
TBEPIOM Tesie. CelicMruuecKre BOITHBI
50 3ByK. PacnipocTpanenue u oTpakeHue 3ByKa 1
51 Ypok-uccnenosanue "HaOmonenue 1
3aBHCHMOCTH BBICOTHI 3BYKa OT YacCTOTHI"
52 ['poMKOCTB 3BYyKa U BbICOTA TOHA. 1
AKYCTHYECKHI pe30HaHC
53 Ypok-koudpeperuus "YabpTpa3sByK u 1 bubnuoreka [IOK
nH(pa3ByK B IPUPOJIE U TEXHUKE" https://m.edsoo.ru/ffOb23ca
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
54 "3aKoHBI COX aHeHI/lI:)H Mexa}ﬁ/meCKHe 1 bubmnorexa LIOK
p " https://m.edsoo.ru/ff0b25f0
KoJ1ie0aHusl U BOJHBI
KontponbHas padoTa nmo Teme "3aKoHbI
55 coxpaneHus. MexaHudeckue KojebaHus u 1

BOJIHBI"

Pa3nes 3. DjieKTpOMarHuTHoE 1oJie U 3J1eKTPOMATHUTHBIE BOJIHBI

DJIEKTPOMArHUTHOE M0J€. DIEKTPOMATHUTHBIE bubnuorexa [JOK
56 1 _
BOJIHBI https://m.edsoo.ru/ffOb2abe
57 | CBoiicTBa ANEKTPOMArHUTHBIX BOJIH 1
Vpoxk-koadepennus "[kaza
58 3J'IpeKT OM:};HI;ITHHX BOJIH. Mcnionb30Banue 1 bubmorexa LIOK
p ' . " https://m.edsoo.ru/ffOb2fe6
AJICKTPOMArHUTHBIX BOJIH JJISI COTOBOM CBSI3U
Ypoxk-uccnenosanue "N3yuenne cBONCTB
59 3J'IpeKT OMarHUTHBIX BOJIHy: MIOMOIIBIO 1 bubmorexa LIOK
p \ https://m.edsoo.ru/ff0b2c6c
MOOMIIBHOTO TenehoHa
60 Pemenue 3amau Ha onpeiesieHUE YacTOTHI U 1
JUTMHBI DJIEKTPOMArHUTHOMN BOJTHBI
61 DneKTpoMarHuTHas npupoja ceeta. CKOpocTb 1 bubnuorexa [JOK
cBera. BonHOBBIE CBOMICTBA CBETA https://m.edsoo.ru/ff0b31d0
Pasnen 4. CBeToBbI€ IBJIEHUA
Hctounuku cBeta. [IpsamonuneitHoe
p bu6mmoreka [IOK
62 | pacnpoctpanenue cera. 3arMeHust CoiHIA U 1

JlyHsl

https://m.edsoo.ru/ff0b3658
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3aKkOH OTpa)keHHs cBeTa. 3epkana. Pemenue

63 | 3ajay HA IPHMMCHCHUE 3aKOHA OTPaKCHHS bubmmorexa LIOK
! p p https://m.edsoo.ru/ff0b38c4
CBeTa
64 [Ipenomnenue cera. 3aKOH IPEIOMIICHUS bubnmoreka [JOK
CBETa https://m.edsoo.ru/ffOb3aea
[Tonnoe €HHEE OTPaKEHUE CBETA.
65 I/Icﬁgnbslz)iﬁzleH;onHoTlPo BH o eHIISJeTro buGmorexa LIOK
yIp https://m.edsoo.ru/ffob3c5c
OTPaKCHHS B ONTHYECKHUX CBETOBOAAX
JlaboparopHnas pabota "HccienoBanue
66 3aBUCUMOCTH YTJIa MPEJIOMIICHUSI CBETOBOTO
Jdy4a OT yIJla NaJeHHs Ha TpaHule "BO3ayX-
crexsio""
VYpok-koHpepennus "Vcrnonp30BaHNEe MTOJHOTO
67 BHYTPEHHETO OTPAKEHUS: CBETOBO/IBI,
ONTHUKOBOJIOKOHHAS CBSI3b"
bubmuoreka [JOK
68 | Jlua3pl. OnTHYecKas cuja JIMH3BI https://m.edsoo.ru/fOb32c
69 | IlocTpoenue n3o0pakeHUI B JIMH3AX bubmmorexa LOK
p P https://m.edsoo.ru/ffOb444a
JlaGopaTtopHast pabota "Onpenenenue
70 dox EHEFEH ;ICETO}II:I/ISI Hr(I)I;ITf/Iquch)ﬁ CHJIBI bubmorexa LOK
Y P " https://m.edsoo.ru/ff0b4206
coOMparoIel TUH3bI
VYpok-koHpepennus "OnTuyeckue TUH30BbIC bubnuoteka [JOK
71 " :
prOOpbI https://m.edsoo.ru/ffOc0a7e
72 I'ma3 kak ontuyeckasi cucteMa. 3peHue Eubmorexa IIOK
9P https://m.edsoo.ru/ff0b4684
73 VYpoxk-konpepennus "Jledextsl 3penus. Kax

COXPaHMTH 3peHue"

Pa3gen 5. KBaHTOBLIE IBJICHUSA

Paznoxenue 6enoro cBera B ciekTp. OMBITHI

bu6mmoreka [JOK

74 | HprotoHa. CinoxkeHue CreKTpalbHbIX 1IBETOB. https://m.edsoo.ru/FOCOfAc
Jucnepcus ceera
JlaboparopHas pabota "ONBITHI 11O
patoptas b bubmuorexa [JOK
75 | pa3noxkeHuro Oenoro cBeTa B CHEKTP U

BOCIIPUATHUIO IBETA IMTPECAMETOB IIPU UX

https://m.edsoo.ru/ff0cOe2a
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HaOJIIOZICHUU Yepe3 IBETOBBIC (DHIIBTPHI"

VYpoxk-npaktukym "BosiHOBBIE CBOICTBA CBETA:

76 "
Jucriepcus, HHTeppepeHnns u Tudpaxkus

77 OmneiTel Pe3epdopaa v rutanerapaas MoJieb bubnnoreka [HOK
aToMa https://m.edsoo.ru/ff0c12a8

78 IToctynatel bopa. Monens aroma bopa

79 Hcnyckanue U MoriionieHue CBeTa aTOMOM. bubnmoreka [JOK
KBaHThI. JIMHEHYaThIE CIIEKTPHI https://m.edsoo.ru/ff0c144c

80 Ypok-npaktukym "HabiroieHne CieKTpoB bubnnoreka [HOK
UCITyCKaHUs" https://m.edsoo.ru/ff0c1550

81 | PannoakTUBHOCTH U €€ BHUJIBI bubmnorexa LIOK

https://m.edso0.ru/ff0c1672

82 | Ctpoenue aromHoro sapa. Hykinonnas mozens bubmorexa LIOK

) https://m.edsoo.ru/ff0c18ac

83 PanuoakTuBHBIC IpeBpanieHus. M30Torb bubmorexa [IOK

' https://m.edsoo.ru/ffOclal4

84 Pemenue 3amau no teme: "PagmoakTrBHEBIE bu6mmoreka [IOK
npeBpalieHus" https://m.edsoo.ru/ffOclb4a

85 | Tlepmon nmomypacnana
Ypok-koH(pepennus "PagnoakTuBHbIC bubnmnorexa [JOK

86 " .

W3JIy4EHUS B IPUPOJE, MEIUIIMHE, TEXHUKE https://m.edsoo.ru/ff0c2126
SAnepHble peakuu. 3aKOHbI COXPAHEHUS bubnnoreka [JOK

87 _
3apsI0BOTO U MAaCCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58

88 DHeprusi CBA3u aTOMHBIX sifiep. CBsi3b MacChl U bubnnoreka [JOK
OHEPIUH https.//m.edsoo.ru/ffOcld7a

89 Pemenne 3amgau no reme "Anepueie peaknun”

9 Peakuuu cunresa u nenenus saep. Mctounuku bu6mmorexa [IOK
sHepruu CoJHIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpok-koHpepenmus "AnepHas sHepreTuka.

91 JleficTBHS paguOAKTUBHBIX U3Iy4YEHUN Ha
JKUBbIE OpraHU3MbI"

'ITIOJIFOTOBKa K KOHTPOJIBHOM paboTe 1Mo Teme Bu6morexa LIOK

92 DNEKTPOMarHuTHOE MOJIE.

DJIEKTPOMAarHuTHHIE BOJIHBI. KBaHTOBBIE

https://m.edsoo.ru/ff0c223e
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sBjeHus"

KonTponbhas pabota no teme
"DIeKTPOMarHuTHOE TOJIE.

93 1 1
DneKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE
siBJIeHUs "

Pa3ned 6. IloBTopuTe1bH0-0000 1AM I MOAYJIb

[ToBTOpenue, o606meHue. JlaboparopHbie bubnnoreka [HOK

94 n L " 1 1 .
paboThl o Kypcy "B3anmoneiictBue Ten https://m.edsoo.ru/ff0c245a
[ToBTOpenue, o6o6meHue. Pemenue

p ’ H bubmuoreka [JOK

95 pacUETHBIX U KQUECTBEHHBIX 3a/a4 I10 TEME 1

" " https://m.edsoo.ru/ff0c2572
TerIoBbIe MPOLIECCHI

[ToBTOpenue, o6odmenue. Pemenue
96 | pacYeTHBIX U KAaYECTBCHHBIX 33]1a4 I10 TEME 1
"KIIJI TermoBbIX aBurarencii”

bubmuorexa [JOK
https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, o6obmenue. Pemenue
97 pacCUETHBIX U KQUECTBEHHBIX 3a7a4 110 TEME 1
"KIIJI anextpoycTaHoBOK"

bubmuorexa [JOK
https://m.edsoo.ru/ff0c2b30

98 [ToBTOpenue, o606menue. JlabopatopHsie 1 1 bubnuorexa [JOK
pabotsl o Kypcy "CBeToBbIE sIBICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 0606menHue. Pabota ¢ Tekctamu bubnuoreka [IOK

99 n n 1 .

110 TeMe "3aKOHBI COXPAHEHHUS B MEXAHHUKE https://m.edsoo.ru/ffOc2d6a

10 | IloBropenue, 0606meHune. PaboTa ¢ TekcTamu 1 bubnnoreka [JOK

0 no Teme "Kosnebanus u BomHbI" https://m.edsoo.ru/ff0c2e82

10 | IloBropenue, 0600meHue. Pabora ¢ TekcTamu 1 bubnuoreka [IOK

1 110 TeMe "CBETOBBIE SIBICHUS" https://m.edsoo.ru/ff0c3044

10 | IloBropenue, 0606meHue. PaboTta ¢ TekcTamu 1

2 no teMe "KBaHToBas u sigepHas ¢puznxa"

OBUIEE KOJIMYECTBO YACOB I10 102 3 27

ITPOTPAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

@Duszuka: 7 Kracc: 6a30Bbiii ypoBeHb: yueOHuk/ .M. Ilepormkun, AWM. MBaHoB. — 3-¢
u3aHue., nepepad. — Mocksa: IIpocsemnienue, 2023. — 239.
Quszuka: 8 knacc: 6a30Bbii ypoBeHb: yueOuuk/ .M. Ilepoimkun, A.J. BaHoB. — 3-¢
u3zaHue., nepepad. — Mockaa: IIpocsemenue, 2023. — 255.

METOAUYECKHUE MATEPHUAJIBI UISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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