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INOACHUTEJBbHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO OOIIETo 00pa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K PE3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOTPaMMBbI, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (enepaibHOil paboueil mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copmepxanue mporpaMmbl MO (U3HKE HAMpaBieHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHOM TPaMOTHOCTH OOYYAlOIIMXCS M OPraHU3ALMI0 H3Y4YEHUs
bu3MKM Ha JAESITeNbHOCTHOM OCHOBe. B mporpamMme mo (u3MkKe y4UTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenmera B peanusamuu TpeboBanuit ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM Pe3yJibTaTaM OOyUEHHs, a TAKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4E€OHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no gu3uke ycTaHaBIMBAET paclpeiesieHue yueOHOro maTepuana
1o rogam oOyueHus (IO Kjaccam), mpejiaraeT MpUMEPHYIO MOCIEA0BATEIbHOCTh
M3YUYEHHS] TEM, OCHOBAHHYIO Ha JIOTMKE PAa3BUTHUS MPEIMETHOTO COACPKAHHS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma 1o ¢u3uke pa3zpaboTaHa € LEIbI0 OKa3aHUS METOAUYECKOU
MOMOIIM YUYUTEIIO B CO3/IaHUU paboyeli mporpamMmbl 0 y4eOHOMY HPEIMETY.

®du3zrka SBISIETCS CUCTEMOOOPA3YIOIINM JIJIsl €CTECTBEHHO-HAYYHBIX YUeOHBIX
IPEIMETOB, MOCKOIbKY (PU3NUYECKUE 3aKOHBI JIEKAT B OCHOBE ITPOLIECCOB U SBJICHUH,
M3y4aeMbIX XUMHEH, OMOJI0THEN, acTpOHOMUEHN U (pr3nuecKoi reorpadueit, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYYHYIO0 KapTUHY MHpa, NPEIOCTaBIseT Haubosee sICHbIe
oOpasipl MPUMEHEHHUs] HAYYHOTO METOJia O3HAHUs, TO €CTh Croco0a MOJIy4YeHus
JIOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 raaBHBIX 3a7a4 (PU3MUECKOTO O0pa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYyYHOU TPAMOTHOCTU U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yyenne ¢usukun Ha 0a30BOM ypOBHE TIpeaArnojaraeT OBIIaJeHUE
CIEAYIONIMMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIUMH €CTECTBEHHO-HAYYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSCHSTH SIBJICHUS,

e OIICHWBATH U TOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICJIOBAHMSI,

e UHTEPIPETHPOBATH  JIAHHBIE U  WCIOJB30BaTh  HAyYHBIE
JI0Ka3aTesIbCTBA JIJISl TOJIy4E€HUS BBIBOJIOB.

[lenn wusyueHus: PU3NKK HAa YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Pusmka» B
oOpa3oBarenbHBIX oOpranm3anusx Poccuiickoii ®enepanuu, pean3yONUX



OCHOBHBIE  00111€00pa30BaTE/IbHBIE IPOrPaMMBbl, YTBEPKIAEHHOW  pEIICHHEM
Komnernn Munucrepcersa npocemienust Poccuiickoii @enepanuu (IpoTOKoJ OT 3
nekaopst 2019 r. Ne T1K-4BH).

Heau usyvyenust pusuku:

npuoOpEeTeHNE WHTEpeca W CTPEMJICHUS OOYYalolmUXCS K HayIHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEIUICKTYAIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJE MO3HAaHUS U (POPMUPOBAHUE
WCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;
dbopMHEpOBaHNE HAYYHOTO MUPOBO33PCHUS KaK PE3yIbTaTa U3YUCHUS OCHOB
CTPOEHUS MaTepUH M (PyHIaMEHTAIILHBIX 3aKOHOB (DU3HKU;
dbopMHupOBaHUE TIPEACTABICHUN O POJU (U3UKU ISl Pa3BUTHS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  MPEJCTAaBICHUH O  BO3MOXKHBIX  cdepax  Oymaymien
npo¢eCCUOHANIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DU3UKOMU, MOJATOTOBKA K
TanbHEHIIeMy 00yJICHHUIO B 9TOM HAIPaBJICHHH.

JlocTkeHHre 3TUX IIeJIed MporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
o01ero o0pa3oBanusi 00ECIEUMBACTCS PEIICHUEM CIICAYIONINX 3a/1aY:

npuoOpeTeHue 3HaHWUM O  JUCKPETHOM CTPOCHHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJCKTPUYCCKUX, MArHUTHBIX M KBAaHTOBBIX
SIBIICHUSX

NpUOOpPETEHUE YMEHUN OMHUCHIBATh U OOBSICHATH (DU3UYECKUE SIBJICHUS C
UCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUN;

OCBOCHHE METOJOB PCIICHHUS TMPOCTEUININX pacdyETHBIX 3adad  C
UCTIOJIb30BaHUEM bu3HIecKuX MOJICIICH, TBOPYECKUX U
MPaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HaOIIOJaTh MPUPOJIHBIE SIBJICHUS M BBIIOIHATH OIBITHI,
nabopaTopHble paOOTBI M OKCHEPUMEHTAIbHBIC HCCIEIOBAaHUS C
WCITOJIb30BAaHUEM U3MEPUTEITHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpManueld (PU3HMUECKOro COAEPKAHMS,
BKJIIOYAsi HHPOPMAIIMIO O COBPEMEHHBIX JOCTIKEHUSX (DU3UKU, aHATIU3 U
KPUTHUYECKOE OIICHUBaHUE NH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu Ipo¢eCcCHOHATBLHON AeATEILHOCTH, CBI3aHHBIMU
C (GU3MKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha wusyuyenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOT'O OOIIETO

oOpazoBanus oTBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJeNi0), B 8
Kkiacce — 68 vacoB (2 waca B Hemeno), B 9 kitacce — 102 vaca (3 yaca B Hesedio).



[Ipennaraemspiii B mporpaMMe no Gpu3MKe MepedyeHb JabopaTOpHBIX padoT U
OIBITOB HOCUT PEKOMEHIATENbHBIA XapaKTep, YUUTEIb JIETAET BEIOOP MPOBEACHUS
7a00paTOPHBIX PabOT M OMNBITOB C YYETOM HWHIUMBUIYAIBHBIX OCOOCHHOCTEN
OoOy4Jaronmxcs, Cucka AKCIEPUMEHTAIBHBIX 3a/laHUi, MpeJIaraeMbIX B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO 3K3aMeHa 1o (pusuke.



COJEPXAHUE OBYYEHMUAA
7 KIIACC

Paznen 1. ®u3uka u eé posib B IO3HAHUM OKPY KAIOLIEr0 MUpA.

@usnka — Hayka o mnpupone. fBiaeHus npupoibl. PU3NYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeaMUMHBL. M3mepeHue ¢uznueckux BeduuuH. Duznueckue
npubopsl. [lorpemHocts u3mMepeHunit. MexxayHapoaHasi CUCTEMa €IMHHII.

Kak ¢wu3uka wu gpyrue eCTECTBEHHBIE HAyKd H3y4alOT TMPHUPOY.
EcTecTBEeHHO-HAYUYHBII METOJl IMO3HAHMS: HAOJIOJACHHE, MOCTAaHOBKA HAyYHOTO
BOIIPOCA, BBIIBIDKCHHE THUIOTE3, SKCIIEPUMEHT 110 TIPOBEPKE TUTIOTE3, OOBSICHEHNE
HaOmogaemoro sipiaeHus. Onucanue Gu3NIecKuX SBJICHUN C TOMOIIBIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHnuyeckue, TEIUIOBbIE, JJIEKTPUYECKHME, MATrHUTHBIE, CBETOBBIC

SABJICHUSL.
2. Duznueckue NpuOOPHI U MPoIeAypa NPSIMbIX U3MEPEHUN aHATIOTOBBIM U
U(POBBIM MPUOOPOM.
Jlabopamopuvie pabomol u onvimel.
1. OmpezeneHue NEHBI JEICHUS MIKAIbI U3MEPUTEIILHOTO pudopa.
2. HM3mepeHue pacCTOsIHUN.
3. H3mepenue o0bEMa KUJIKOCTH U TBEPIOTO Tea.
4. OmnpeneneHue pa3MepoB MAJIBIX TEJL.
5. M3Mepenue Ttemrieparypbl MpU NOMOIIM KUJIKOCTHOIO TEPMOMETpa U
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBeneHue uccrnenoBaHus MO MPOBEPKE TUIOTE3bl: HATBHOCTH MOJETA
[IapuKa, MyImEeHHOTO TOPU30HTAIBHO, TeM OO0JIbIle, YeM OOJBIIEe BBICOTA
IIyCKa.

Paznen 2. [lepBoHayaibHbIE CBEJIEHUS O CTPOEHUH BelleCTBA.

Ctpoenue BemiecTBa: aTrOMbl W MOJICKYJbI, HX pa3Mepbl. OmbIThI,
JIOKa3bIBAOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBmxxenue yactull BemecTBa. CBsA3b CKOPOCTHM JBWKEHHSI YacTHI[ C
TemnepaTypoil. bpoyHoBckoe nBmwxeHue, auddysus. BzaumoneiicTBue uactuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperatHbie COCTOSIHUSI BEUIECTBA: CTPOEHUE Ta30B, KUJKOCTEW M TBEPIBIX
(kpucTamIM4yeckux) Tesl. B3auMoCBs3b MEXIy CBOMCTBAMM BEIIECTB B Pa3HBIX
arperaTHBIX COCTOSIHMSIX M MIX aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Jemoncmpayuu.

1. HabmroneHnue OpOyHOBCKOTO JIBUKECHUSI.



2. HaGmonenue nuddysum.
3. HaGmionmenne  siBneHud,  OOBSACHSIOIIMXCS ~ MPUTSHKCHHUEM WM
OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopnsie pabomot u onvimel.

1. OueHka JuamMeTpa aroMa METOAOM DpsiioB  (C  HCIOJIB30BAHHEM

doTtorpadmii).

2. OnbIThI 11O HAOJIOIEHUIO TEIJIOBOTO PACIIMPEHHUS T'a30B.

3. OmnbIThI IO OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJIIPHOTO MPUTSHKEHHUSL.

Pa3znen 3. /IBM:keHHe U B3anMo/ielicTBHE TeJl.

Mexanudeckoe ABMKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBHUKEHUE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHHH. Pacuér mytu u
BPEMEHU JBUKECHUS.

SBneHue uHEpUMH. 3aKOH HMHEpUMHU. B3aumonelcTBHEe Ten Kak IpUYMHA
U3MEHEHUSI CKOPOCTM JBW)XXEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tella.
[InotHocTh BemecTBa. CBSI3b MJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ] B E€IMHHUIIC
00BéMa BellecTBa.

Cuita Kak XapakTepUCTHKA B3auMOAEHCTBUS Ten. Cuna ynpyrocTd M 3aKOH
['yka. M3mMepeHne cuibl ¢ MOMOLIBIO AUHAMOMETpA. SIBJIEHHE TATOTEHHUS U CHIIA
TspkecTd. CHila TsKeCTH Ha JIpyrux ruianerax. Bec rema. HesecomocTs. Crioxxenue
CWJI, HAPABJIEHHBIX IO OJHOM NpsiMoM. PaBHonencTByromas cuil. CHiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B MpUpPOJE U TEXHUKE.

emoncmpayuu.

HabGnrogenne MexaHn4ecKoro ABMKEHUS Tea.
N3mepeHne CKOpOCTH NPSIMOJIMHENHOTO JIBUKEHUS.
HabGnronenue sBieHus! HHEPLUU.

1

2

3

4. HaOmroneHre n3MEHEeHHs] CKOPOCTH MPHU B3aUMOICHCTBUU Tell.

5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEIL

6. Cno)kxeHue CuJl, HaIPaBJIEHHBIX 10 OJTHOM IIPSIMOA.

Jlabopamopuvie pabomoul u onvimel.

1. OmpenenieHre CKOPOCTH PAaBHOMEPHOTO ABMKEHHUSI (IIapuKa B XKUJIKOCTHU,
MOJIEIH JIEKTPUUECKOT0 aBTOMOOMIISL M TaK Jiajiee).

2. OmnpeneneHue cpeaHeil CKOPOCTH CKOJIbKEHHUs OpycKa WM IIapuKa 110
HAaKJIOHHOM IJIOCKOCTH.
Onpenenenue MIOTHOCTH TBEPAOTO TeNA.

4. OmnbIThI, JIEMOHCTPUPYIOLIKME 3aBUCUMOCTH pacTskeHus (aedopmariviu)
MPY>KUHBI OT TIPUIIOKEHHOM CHUITBI.

5. OmbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH CHIIBI TPEHUSI CKOJIBKEHUS OT

BC€Ca TCJIa U XapaKTCpa COIIPHUKACAIOIMNXCA HOBerHOCTCﬁ.



Pasznen 4. JlaBienne TBEPABIX TeJl, >KUAKOCTEH 1 ra3oB.

JaBnenne. CriocoObl YMEHBIIIEHUS] U YBEJIMUEHUs JlaBjieHus. J[aBieHue rasa.
3aBUCHUMOCTh JIaBJICHHS raza OT 00BEMma, TemmepaTypbl. I[lepemaua naBieHus
TBEPABIMU TEJaMU, XKUJAKOCTSIMU MU TazaMu. 3akoH [lackansa. ITneBmaTmyeckue
MallliHbl. 3aBUCHUMOCTH JABJICHHS >KUJKOCTH OT TIIyOMHBI. ['mapocratnueckuii
napajgokc. Coolraromuecs: cocyipl. [ napaBindecKkie MeXaHU3MBbl.

Atmocdepa 3emnu u armocdepHoe aaBieHHe. [IpuduHBI CylIeCTBOBAHMUS
BO3MymrHOW 0000ukn 3emiu. OmbiT Toppuuemmu. M3mepenue armochepHOTO
JABJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HAJI YPOBHEM MOPHI.
[Tpubops! 1151 M3MepeHns aTMOC(HEPHOTO TaBJICHMUS.

JlercTBrE KUIKOCTH M ra3a Ha MOTrPYyKEHHOE B HUX TeJIO. BrITakuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [lnapanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTH JAaBJICHUS T'a3a OT TEMIIEPATYPHI.

Ilepenava naBiaeHUS )KUIKOCTBIO U Ta30M.

Coobmiaroiuecs Cocyibl.

['mapaBauueckuy mpecc.

[IposiBneHue nercTBUs aTMOCHEPHOTO JaBICHUS.

3aBUCHMOCTH BBITAIKUBAIOIIEH CHIIBI OT 00bEMa MOrPYKEHHOM YacTH Tea
Y TIJIOTHOCTH SKHJIKOCTH.

A T o o

N

PaBeHCTBO BBITAJIKUBAIOIIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.
Y ciioBue niaBaHus Tl IJIaBaHUE WITNA TTOTPYKEHUE TE B 3aBUCUMOCTH OT
COOTHONIEHHUSI TUIOTHOCTEW TEJIa U KUIKOCTH.
Jlabopamopuvie padbomul u onvimel.
1. HccnepoBaHue 3aBUCUMOCTH Beca Teja B BOAE OT 00bEMa MOTPYKEHHON B
YKUJIKOCTh YaCTH TeJa.
2. OmnpeneneHue  BBITAJIKUBAIONICH  CHUJIBI, JCHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUJKOCTD.
3. IIpoBepka HE3aBUCUMOCTH BBITAJKUBAIOIIEH CUIIBL, JEHCTBYIOIIEN HA TEJIO
B JKMJKOCTH, OT MaccChl Tea.
4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTH BBITAIKABAIOMIEH  CHJIBI,
NEeUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEéMa MOTPYKEHHOHN B KUIKOCTh
YacTH TeJa U OT IJIOTHOCTH JKUIKOCTH.
5. KoHCcTpyupoBaHne apeoMeTpa WM KOHCTPYMPOBAHUE JIOJKUM U
OIIpEIICIIEHUE €€ TPY30IOABEMHOCTH.
Pa3zgen 5. PaboTra M1 MOIIHOCTH. JHEPrusi.
Mexannueckas pabota. MOIIIHOCTb.
[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs TUIOCKOCTh. [IpaBuiio
paBHOBecus pbruara. [[pumenenue npaBuiia paBHOBECHS pbldara K 0J10Ky. «3010Toe



npaBuio» Mexanuku. KIIJI nmpocteix MexanusmoB. [IpocTeie MexaHU3Mbl B OBITY U
TEXHUKE.

Mexannueckass dHeprus. KuHernueckas W NOTEHIMAlIbHAs OSHEPTUSL.
[IpeBpalilieHre OHOTO BHIA MEXAHUYECKOW YHEPTUH B APYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpayuu.

1. Ilpumepsl IpOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomoul u onvimel.

1. Ompenenenne pabOThI CUIIBI TPEHUS ITPU PABHOMEPHOM JBUKEHUH TEJa 110

TOPU30HTATIBHON NOBEPXHOCTH.

2. HccnepgoBaHue yclIOBUI paBHOBECHUS pblUara.

3. H3zmepenue KIIJI HakIOHHON IITOCKOCTH.

4. V3yueHune 3aKOHa COXPAHEHHSI MEXAaHUYECKON SHEPTUU.

8 KJIACC

Pa3nen 6. TensioBble siBJIEHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETHYECKOW TEOpUU CTPOEHUS
BemecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. ONBITHI, NTOATBEPKAAIOLINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPHUHU.

Mogenu TBEPIOTO, MXUAKOTO U Tra3000pa3HOrO0 COCTOSHUI BEILECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOXKEHHM MOJNEKYJISIPHO--KHUHETUYECKON TEOpHUH.
CmaunBaHNE U KalWJUISIPHBIE SIBJICHUS. TEIIOBOE paCIIMPEHNE U CKATHE.

Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBHIKECHUS
yactull. Buytpennss sHeprus. CrnocoObl H3MEHEHUS BHYTPEHHEH HHEPTUU:
TerIonepeaavya u coBepiieHne padboTel. Busibl Tenionepeaaun: TEmIONpoBOIHOCTS,
KOHBEKIUS, U3TTyYEHUE.

KonudecTBo TemnoThl. YaenbHas TEMIOEMKOCTh BEIIECTBA. TeMI000MEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHME TeIUIoBoro Oamanca. IlmaBmenue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEIIECTB. YJelbHAs TEIJIOTAa IUIABJICHUSI.
[TapooOpazoBanue u konjaeHcanus. Mcnapenue. Kunenue. YnaenbHasi Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EPHOro
JABJICHUSL.

BrnaxxnocTts Bo3ayxa.

DHeprus TOIUIUBA. Y eibHas TEIUIOTa CTOpaHusl.

[Ipunuunel pabothl TemioBbix aBurarenei KIIJ TterstoBoro aBuratesns.
TenoBble ABUTATENN U 3aIUTA OKPYKAIOIIEH CPeibl.

3aKOH COXpaHEHHUsI U IPEBPAILEHUS SHEPTUU B TETUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaGmroneHnue OpOoyHOBCKOTO JIBHXKCHHUSI.
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HaGmonenue nuddysun.

Habmroienue ssBeHui cMauyuBaHus M KalWJUIAPHBIX SIBJICHUH.
HabmroieHue TenioBoro paciupeHus Tel.

V3meHenue naBieHus Ta3a Mpyu W3MEHEHHH 00bEMa M HarpeBaHWUU WIIA
OXJIAXKICHUH.

[TpaBuiia ©3MEpEHUS TEMITEPATYPHI.

Buae! Terionepenayn.

OxnaxieHue mpy COBEPIICHUN paOOTHI.

HarpeBanue rnpu coBepieHuu padoThl BHEITHUMHE CHITAMHU.

. CpaBHEHHE TEIIIOEMKOCTEH Pa3TNIHBIX BEIICCTB.

. HaGmronenue KumeHus.

. HabGmromeHne mocTossHCTBA TEMITEpaTyphl IIPH TUIABJICHUH.
13.

Moienu TEMJIOBBIX JIBUTATEICH.

Jlabopamopnvie pabomel u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMBITHI 110 OOHAPYKEHUIO IESUCTBHUS CHUJT MOJICKYJISPHOTO MPUTSKEHUS.
OnbITHI IO BBIPAIIMBAHUIO KPUCTAJIJIOB TOBAPEHHOM COJIM WIIM caxapa.
OMnbITE 110 HAOMIOACHUIO TEIUIOBOT'O PACHIMPEHHUS T'a30B, KUIKOCTEH U
TBEPIBIX TEIL.

OmnpenerneHue TaBiICHUS BO3AyXa B OaJJIOHE IIIpPHIIA.

OnbITHl, IEMOHCTPUPYIOIIUE 3aBUCUMOCTDH JIABJICHHS BO3JyXa OT €r0
00bEMa M HArpeBaHUS W OXJIKICHHS.

[IpoBepka rumoTe3sl IMHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPhI.

HaGnronenue wu3MeHeHUsT BHYTPEHHEW OJHEpPruM Tejla B pe3yJbTaTe
Terionepeaayr U paboThl BHEIIHUX CHUJI.

UccnenoBanue siBJICHUS TEMJIOOOMEHA MPU CMEIIMBAHUU XOJOJAHOU U
ropst4er BOJIBL.

OnpeneneHde  KOJWYECTBAa  TEIUIOTHI, IOJYYEHHOrO  BOJOW  MpH
TEII000MEHE C HAarpeThiM METAJUTMYECKUM LIHJITHHAPOM.

Onpenenenue y1eIbHON TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mponecca HCIapeHusl.

OrnpeneneHne OTHOCUTENIBHON BIIa)KHOCTU BO3/TyXa.

OrnpeneneHue yIeIbHON TEIIOTHI MIABJICHHUS JIbJA.

Pa3znen 7. DiiekTpryeckne U MAarHUTHbIE SIBJICHUS.

OnekTpu3anms Ten. J[Ba poia dIEKTpHUYECKHX 3apsioB. Bzaummopeincteue
3apspKeHHBIX  Ten.  3akoH Kymona (3aBUCHMMOCTh  CHUJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TETIAMH ).

Onektpuueckoe mnojne. Hanpspk€HHOCTH 3nekTpudeckoro mnods. [lpuHuun
CYNEPHO3ULIUN IIEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA AJIEKTPUUECKUN 3apsi.
Crpoenue aroma. IIpOBOJHMKM W JUAJEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DNEeKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHUSI AJIEKTPUUYECKOTO TOKA.
WM cTOYHUKM TOCTOSSHHOTO TOKa. JIeMCTBUSA 3JIEKTPUUYECKOTO TOKa (TEIIoBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U T'a3ax.

Onektpuyeckass uenb. Cuna  TokKa.  DIEKTPUYECKOE  HAIPSKEHUE.

ComnpoTuBiieHHE MPOBOAHUKA. Y IETbHOE CONPOTHUBICHUE BEHIECTBA. 3aKoH OMa
JUIs ydacTka uend. [locmenoBaTenpbHOoe U MapauieIbHOE COSTMHEHNUE ITPOBOIHUKOB.

Pabora ©W MOIIHOCTH »3yeKTpUYeckoro Toka. 3akoH Jlxoyms—JleHua.
DnexkTpudecKre 1enu U NOTPEeOUTENH IIEKTPUIEeCcKoi sHepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTtostHHBIE MarHuThL. B3auMo1elicTBHE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE
noje. MarautHoe moJsie 3eMJId M €ro 3Ha4eHWe s KU3HU Ha 3emie. OnbIT
Opcreaa. MarauTHOE MOJIE AIEKTPUUYECKOTO TOKA. [[prMeHEeHNe 3EKTPOMAarHuToB
B TEXHUKE. J[€IICTBHE MAarHUTHOTO IOJIS1 HA TPOBOJAHUK C TOKOM. DJIEKTPOABUTATED
MIOCTOSIHHOTO ~ TOKa. VICIOJIb30BaHHWE  BJIEKTPOJBUTATENEN B  TEXHUYECKHX
YCTPOMCTBAxX M Ha TPAHCIIOPTE.

Omneitel @apaned. SIBneHue 3neKTpoMarHuTHOW MHAYKIUU. [IpaBumno JleHma.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DIEKTPOCTAHIIMU HA BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.

emoncmpayuu.

DJIeKTpU3aLus Tell
JIBa pona sIEKTpUYECKUX 3aPsI0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEI.
Y CTpoRCTBO U AEMCTBHE DIEKTPOCKONA.
DNEeKTpOoCTaTHUECKast UHIYKIHS.
3aKOH COXpaHEHUS SJIEKTPUUECKUX 3aPSI0B.
[1poBOAHUKH U TUAIEKTPUKHU.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TTOJISL.
M cTOYHMKH IOCTOSIHHOTO TOKA.
JlelicTBHS IIEKTPUUECKOTO TOKA.
. DIIEKTPUYECKHI TOK B )KHJIKOCTH.
. I"'a30BbIi pa3ps.
. I3mMepenure cuiibl ToKa aMIepMeTpPOM.
. I3MepeHnune 37eKTpUYECKOT0o HAMPSHKEHUS BOJIBTMETPOM.
. Peocrar n Marazus conpoTuBIICHUM.
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. BzanmoencTBre MOCTOSHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOKHOCTH Pa3IeI€HUs MOTIOCOB MAarHUTA.
. MozenrpoBaHre€ MAarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24.

25.

OnbIT IpcTena.

MarauTtHoe 1oJjie ToKa. DJIEKTPOMarHur.

JlelicTBHE MAarHUTHOTO TIOJISI HA TPOBOJHUK C TOKOM.

DIEKTPOJIBUTATEIb TIOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS JIEKTPOMArHUTHOM MHTYKIIVH.

OmnbiThl Dapajes.

3aBUCUMOCTb HAINpaBJICHUs] MHAYKIMOHHOTO TOKa OT YCJIOBHM €ro
BO3HUKHOBCHHUS.

DIeKTpOoreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnsie pabomot u onvimel.

1.

o v bk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnpITel 1O HAOMIONEHUIO DJCKTPU3ALUU Tel UHIYKIUEH W Mpu
CONPUKOCHOBEHHH.

HccnenoBanue JEHCTBUSI DIEKTPUYECKOrO TIOJSI HA NPOBOJHUKH U
JTUAJICKTPUKHU.

COopka u mpoBepKa pabOThI JIEKTPUIECKOMN IEMH TOCTOSTHHOTO TOKA.
W3mepeHne U peryaupoBaHue CUJTbI TOKA.

N3mepeHne 1 peryaIupoBaHuEe HAIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, MAYIIETO YE€pE3 pPE3UCTOpP, OT
CONPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JEMOHCTPHUPYIOIITUE 3aBUCHUMOCTh AIEKTPUYECKOTO
CONPOTHUBJIEHUSI TPOBOJAHUKA OT €ro JJWHBI, IUIOLIAIUA IONEPEYHOIO
CEUYEHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HANPSHKEHUW IIPU  IOCIEI0BATEILHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia s CWIbl TOKa MPU MNapaJUICTbHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenre padOThl AMEKTPUYECKOTO TOKA, UIYIIErO YePE3 PE3UCTOP.
OnpeneneHne MOIIHOCTH  JJIEKTPHUYECKOTO TOKa, BBIACIAEMOW Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, UIYIIETO YEPE3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

Omnpenenenue K11/ narpeBatersi.

HccnenoBanrie MArHUTHOTO B3aUMOIEMCTBUS MTOCTOSTHHBIX MAarHUTOB.
N3ydeHre MarHuTHOTO TOJISI TIOCTOSIHHBIX MAarHUTOB MPU UX 00BEAUHEHUN
U pa3/elICHUN.

HccnenoBanue NeUCTBUS AIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
OnbITEl, JEMOHCTPHUPYIOUIME 3aBUCUMOCTh CHUJIbI  B3aMMOJICUCTBUS
KaTYIIKU C TOKOM M MarHuTa OT CUJIbl TOKA U HAMPABJICHUS TOKA B KATYIIIKE.
N3yueHue nelcTBUS MAarHUTHOTO MOJISl HA TPOBOJIHUK C TOKOM.



19. KoHcTpyrpoBaHue u uzyueHue paboThl AIEKTPOABUTATENS.

20. smepenue KIIJ 251eKTpoaBUTraTeIbHON YCTAHOBKH.

21. OnBITBI IO HWCCIIEIOBAHUIO SIBICHUSI DJIEKTPOMAarHUTHOW WHIYKIIHAH:
UCCIICOBAHUE W3MEHEHUM 3HAYEHUS W HAIPaBIICHHS WHIYKIIMOHHOTO
TOKA.

9 KJIACC

Pa3nen 8. MexaHuveckue siBJeHHA.

Mexanudeckoe aBwkeHue. MarepuanpHas Touka. (Cucrema OTCUETA.
OTHOCHUTEIIBHOCTh MEXAHMYECKOrO0 JBH)KEHHA. PaBHOMEpHOE MpPSMOJIHMHENHOE
nBrkeHue. HepaBHomepHoe npsiMonuHenHoe ABH>KeHUE. CpelHssi 1 MIHOBEHHAas
CKOpOCTH TeJia IIPU HEPABHOMEPHOM JIBUKECHUU.

VYckopenue. PaBHOyckopeHHOe mpsiMOJIMHEWHOEe JBHkeHHe. (CBOOOmHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE NBWXEHHE MO OKpYKHOCTH. [lepuon u wacTora oOparieHus.
JIunenHas u yrioBas CKOpOCTH. LIeHTpocTpeMUTENbHOE YCKOPEHHUE.

[lepBsiii 3ak0H HproToHa. Bropon 3akoH Herotona. Tpernii 3axkon HeroTona.
[IpyHLIMT CYTIEPITO3UIINU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cujia TPEHUS CKOJIbXKEHHUS, CHIIa
TPEHUsI IOKOSI, APYTUE BUJIBI TPEHUSI.

Cuna TSDKECTH UM 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpEHHE CBOOOIHOIO
najgeHus. J{Buxenue ruiaHeT BOkpyr ComHua. IlepBasg xocMuueckass CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHoBecue maTepuanbHON TOUkKU. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPJIOTO TeJIAa C 3aKPETIJIEHHON OChIO BpaileHusi. MomeHT cuiibl. LleHTp TsikecTw.

Nmnynec Tena. M3menenne mmmynbsca. UMmynbe cuibl. 3aKOH COXpaHEHUs
MMITYyJIbCa. P€akTUBHOE NBUKEHUE.

Mexanuueckass pabora W MOIIHOCTb. PaboTa cuil TSKECTH, YNPYTrOCTH,
TpeHust. CBs3b dHepruu U padotel. [loTeHIManbHas SHEPTUS Tela, MOAHITOTO Hajl
IMOBEPXHOCTHIO 3eMiM. [loTeHManbHas 3HEPTrUs c:KaTou npykuHbl. Kunernueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW SHEPIUU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPTHUH.

Hemoncmpayuu.

1. HaGnroneHue MexaHHMUeCKOro IBMXKEHHSI TeJla OTHOCUTENbHO Pa3HBIX TEJ

OTCY€Ta.
2. CpaBHEeHHE MyTeW W TPACKTOPUN JBHXKEHHUS OJHOTO U TOTO K€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.
N3Mepenne CKOpOCTH U YCKOPEHUS MPSIMOITMHEUHOTO JIBHKCHUSL.
4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOTO ABHUKEHHS.
HabGmronenune nBu>KeHUs Teja Mo OKPY>KHOCTH.



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

Habiro1eHue MexaHM4eCKHX SIBJICHUN, MPOUCXOAAIIUX B CUCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTEIBHO
KaOuHeTa (QU3UKH.

3aBUCUMOCTh YCKOPEHHS Tejla OT MAcChl Tejaa W JEHUCTBYIOIIEH Ha HEro
CHJIBI.

HabitoieHue paBeHCTBa CUJI ITPU B3aUMOJICHCTBUY TEL.

W3meHeHue Beca Tena Npu yCKOPEHHOM JBHKEHUM.

[lepenaya umnyibca py B3aMMOJEHCTBUH TEIL.

[TpeoOpa3oBanus 3HEPTUU IPU B3AUMOAECHCTBUHU TEIL.

CoxpaHeHHEe UMITYJIbCA ITPU HEYIIPYTOM B3aUMO/ICHCTBUU.

CoxpaHeHHe UMITYJIbCA TPU a0COIFOTHO YIPYTOM B3aUMOJEHCTBUM.
HabiroieHue peakTUBHOTO JIBUXKEHUSI.

CoxpaHeHHre MEXaHUYECKON SHEPTUH ITPU CBOOOAHOM A ICHUH.
CoxpaHeHHE MEXaHNYECKON S3HEPTUH NPH ABMKECHUU TEJA MO JEHCTBHEM

IIPYKVHBI.

Jlabopamopnwie pabomoul u onvimel.

1.

10.

11.

KoHcTpyrpoBaHue TpakTa JJisi pa3roHa M JalbHEUIIEro paBHOMEPHOTO
JIBIKEHUS [IAPUKA WA TETIEHKKU.

Omnpenenenue cpeaHed CKOPOCTH CKOJIbKEHUS OpycKa WM JBUKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpEHHsI Teja IMPU PABHOYCKOPEHHOM JABUKEHUM TI0
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IyTH OT BPEMEHU IMPU PAaBHOYCKOPEHHOM
JBM)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TrHUMOTE3bl: €CJIM MPU PABHOYCKOPEHHOM JBIDKCHUHU 0€3
HayaJbHONW CKOPOCTH MYTH OTHOCATCS KakK psJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIIHNE MIPOMEKYTKH BPEMEHH OJINHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHUSI OT CHIIBI
HOPMAaJILHOTO JIaBJICHHUSI.

Omnpenenenue KodhPUIMEHTA TPEHUS CKOJTBKEHUS.

Omnpenenenue )KECTKOCTU MPYKUHBI.

Omnpenenenne padOTHI CHIIBI TPEHUS TIPU PABHOMEPHOM JIBIDKCHHUH TeJa 0
TOPU30HTAIBLHON TOBEPXHOCTH.

Onpenenenue paboOThl CWJIBI  yOPYTOCTH TMpPU  TOABEME TIpy3a ¢
WCIIOJIb30BaHUEM HETOIBMYKHOTO U TIOJABUKHOTO OJIOKOB.

N3yueHne 3aKOHAa COXPAHEHUSI SHEPTUU.

Pa3nen 9. Mexannyeckue Koj1e0aHUA U BOJHBI.



KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJEOAHUI: IEpHO/I,
4acToTa, aMIUIMTYya. MaTeMaTH4eCKui U MPYKUHHBIM MasTHUKU. [IpeBpaienue
DHEPrUu MpH KOJIeOaTETbHOM JIBH)KEHHH.

3aryxatomue  koieOanus.  BpiHyXkzaeHHble — KojeOaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBOWCTBA MeEXaHWYeCKUMX BOJIH. [IpoposibHble U
nonepeyHbie  BOJHBL. J[MMHA BOJHBI M CKOPOCTh €€ pacnpoCTpPaHEHUs.
MexaHnuecKkue BOJHBI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. ['pomMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
YIIbTpa3BYK.

Jemoncmpayuu.

1. HaOmrogeHue xonebaHui Tesl MOJA JECHCTBUEM CHIIbI TSIKECTH U CHUJIBI
YIPYTOCTH.

HabGnronenue konebaHuil rpy3a Ha HUTH U Ha TIPY>KUHE.

Habnronenue BoIHYXICHHBIX KOJIEOAHUHN U PE30HAHCA.

PacnipocTpaneHnue mpo10JIbHBIX 1 TIOTIEPEYHBIX BOJIH (Ha MOJCIIN).

Habronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopnwie pabomoul u onvimel.

1. OmpeneneHue 4YacToThl M TEpUoOJa KoJeOaHUM  MaTeMaTH4YEeCKOTro
MasITHUKA.
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2. OnpeneneHue 4acTOThI U Ieproa KojeOaHuil NpyKUHHOTO MAasITHUKA.
3. HccnenoBanue 3aBUCUMOCTH MEPHO/Ia KOJICOAHMH MOBEIIEHHOTO K HUTH
rpy3a OT IJIMHBI HUTH.
4. VccrnemoBaHue 3aBUCUMOCTH MEpUOa KOJICOaHUHN IPYKUHHOTO MasiTHUKA
OT MaccChl Irpysa.
5. IIpoBepka HE3aBUCUMOCTH TepuoAa KoyieOaHWM rpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.
6. OmbITHI, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  Iepuoaa  KosieOaHui
MPYKUHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.
7. W3amepeHue yckopeHHsi CBOOOIHOTO MaJICHUS.
Pa3nen 10. DjekTpoMarHuTHOE 10JI€e U 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTpOMAarHUTHOE  TMoOJie.  JJEKTpOMarHuTHble  BOJIHBL.  (CBOMCTBa
AIEKTPOMArHUTHbIX BOJH. I[llkana »ieKTpoMarHUTHBIX BOJH. Mcmnonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIS COTOBOM CBSI3U.
DJIeKTpOMarHuTHas npupoja ceta. CKOpocTh cBeTa. BOJHOBBIE CBOMCTBA
CBETA.
Hemoncmpayuu.
1. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH.
2. BomHOBBIE CBOMCTBA CBETA.



Jlabopamopuvie pabomol u onvimel.

1. W3yueHue CBOWMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3znen 11. CBeToBbIE sIBJIEHMS.

JlyueBass  momens  cBera.  Mcrounmkm — cBera.  IIpsmonunernHoe
pacnpoctpaHenue ceeta. 3atmMeHust Connua u Jlynel. Otpaxxkenue ceera. Ilnockoe
3epKajo. 3aKOH OTPaKEHHUs CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHus cBera. [lonHoe BHYTpEHHee
OTpakeHue cBeTa. VCronb30BaHWE TMOJHOTO BHYTPEHHEIO0 OTPAaXEHUs B
ONTUYECKHX CBETOBOAAX.

Jlunza. Xop nyueit B muH3e. OnTudeckas cucreMa ¢goroanmapara, MUKPOCKOIIa
u Teneckomna. a3 kak onrtuyeckas cucreMa. biim30pyKkoCTs U 1aabHO30PKOCTb.

Pasznoxxenune Oenoro cBera B crnekTp. Omnbitel HbtoToHa. CroxeHue
CHEKTpalIbHBIX IBETOB. JlMcnepcus cBeTa.

Hemoncmpayuu.

[IpssMonMHEHOE PaCIPOCTPAHEHUE CBETA.

OTtpaxeHune cBera.

[TonyueHnne n300pa>keHU B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue caera.

OnTuuecKknii CBETOBO/I.

Xop myueid B coOuparoiei JIMH3e.

XoJ ayden B pacCEeUBAOLLIEH JIMH3E.

[Tonyyenune nzo0paxeHuil ¢ TOMOIIBIO JIMH3.

[TpuHimn nerictBus poroanmnapara, MUKpPOCKONA U TEIECKOIIA.
10. Moxes r1a3a.

11. PaznosxeHue 0enoro cBeTa B CHEKTP.
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12. [Tomy4yenue 6enoro cBeTa Mpu CIOKEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopuwvie pabomol u onvimel.

1. HccnepoBanue 3aBUCMMOCTH yIjla OTPaXEHHUsS] CBETOBOTO Jyya OT yIJia
naJCHMUS.

2. M3yueHue xapakTepuCTUK U300paKeHHS MPEMETa B INIOCKOM 3€pKaJie.

3. HccnepoBaHue 3aBUCUMOCTH yIila IPEJIOMIICHHS] CBETOBOIO Jiyda OT yIJia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIOM.

4. Tlomyyenue n3o0paxeHUui ¢ TOMOIIBIO COOUPAIOIIEH JIMH3BI.
Onpenenenue (GOKYCHOTO paCCTOSHUS U ONTHYECKOM CUIIBI cOOMparoueit
JIMH3BI.

6. OTBITHI IO PA3JIOKEHUIO OEJIOTO CBETA B CTIIEKTP.

7. OMBITHI TIO BOCHPHUSATHIO I[BETA MPEIMETOB MPU UX HAOIIOJACHUH Yepe3
I[BETOBbIE (DUIIBTPHI.



Pa3nen 12. KBanroBble IBJICHUA.

Omnwitel Pesepdopna u mnanerapHas mojenb atoma. Mojenbs atoma bopa.
Hcnyckanue u norsomeHue ceera aroMoM. KBanTel. JInHelyaTsie CIEKTphI.

PamnoaktuBHOCTE. Ab(a-, 6eTa- u raMma-u3inydeHusi. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens aromHoro szapa. HM3orombl. PagmoakTuBHBIE
npeBpaieHus. [lepron monypacmnana aTOMHBIX SIIEP.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsJOBOTO U MAacCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX snep. CBs3p Macchl M dHEpruu. Peakuuu cuHTE3a U
nenenusd siaep. Ucrounuku 3neprun CostHIla U 3BE3 .

Snepnas sHepreruka. JleMCTBHS paaMOAKTUBHBIX H3JIYyYCHHU HA IKUBBIC
OpPTraHU3MBI.

Hemoncmpayuu.

1. CHekTpbl U3IIyYEHUS U TOTJIOICHHUS.

2. CHexTpsl pa3InyHbIX Fa30B.

3. CnekTtp Bomopoaa.

4. HabmroneHue TpekoB B kamepe BusbcoHa.

5. Pabota cuérunka HOHU3UPYIOMINX U3TyYEHUH.

6. Peructpanus uzinydeHus IpUPOIHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopnuvie pabomol u onvimel.

1. HaGnroneHue CIuIONIHbIX U IMHEHYaThIX CIIEKTPOB U3TYYCHHS.

2. HccnenoBanue TPEKOB: MU3MEPEHHUE DHEPTUU YACTHULBI 10 TOPMO3ZHOMY

nytH (1o dpoTorpadusim).

3. M3mepenue paanoakTUBHOTO (OHA.

IHoBTOpHUTEIHbHO-0000IAKOIIUH MOAYJIb.

[ToBTOpUTENHEHO--0000IAIOIIMI MOYJb MPEAHA3HAYEH JJIsl CUCTEMATU3 AU
1 000011IeHUS IPEMETHOTO COJICPIKAHMS U OTBITA JEATEILHOCTH, TPUOOPETEHHOTO
Ipy U3YYEHUH BCETOo Kypca (U3HMKH, a TaKXKe Jis MOATOTOBKH K OCHOBHOMY
rOCyJapCTBEHHOMY JK3aMEHY 10 (U3HMKE JJIsI 00ydYaroIuXCsl, BRIOPABIINX ATOT
y4eOHBII IpeIMeET.

[Ipy M3y4eHUn AAHHOTO MOJYJIS PEaTU3YIOTCSI U CUCTEMATU3UPYIOTCS BUJIbI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEeUnBaeTCs JOCTUKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOyueHus, Gopmupyercs
€CTECTBEHHOHAyYHasi TPAMOTHOCTb: OCBOEHHUE HAy4YHBIX METOJOB HCCJIEI0BaHUS
SBJICHUN TPUPOJLI U TEXHUKH, OBJAJECHUE YMEHUSIMH OOBSCHITH (PU3MUYECKUE
SBJICHUS, TPUMEHSS TMOJYy4YeHHBbIE 3HAHMS, pelaTh 3aJadyd, B TOM YHCIE
KaueCTBEHHbIE U IKCIIEPUMEHTAIbHBIE.

[IpuHUIMIIHATTEHO AESATENBHOCTHBIN XapaKTEP NAaHHOTO pa3lielia peajiu3yercs 3a
CYET TOTO, YTO OOYYAIOIINECS BHITIONHSIOT 3aJaHKs, B KOTOPBIX UM IMpeJiaracTcs:



HAa OCHOBE TIOJIYYEHHBIX 3HAHWI pacrno3HaBaTh M HAYYHO OOBICHATH
bu3nYecKue SBICHUS B OKPYKAIOIIECH MPUPOIE ¥ TIOBCETHEBHOM JKU3HU;
UCITI0JIb30BaTh HAYYHBIE METO/bl HCCIIEIOBaHUS (PU3UUECKUX SBIICHUM, B TOM
YycIIe 1S IPOBEPKU TUIIOTE3 U MOJIYYEHUS] TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh HAy4YHBIE OCHOBBI HaMOOJEE€ BAXHBIX TOCTIIKCHHH COBPEMEHHBIX
TEXHOJIOTUH, HAITPUMEDP, MTPAKTUYECKOTO UCIIOJIb30BAHUS PAZIIMYHBIX UCTOYHUKOB
DHEPrUU Ha OCHOBE 3aKOHA IPEBPALLCHUSA U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
DHEPIUU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenne pu3nku Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsI HAMPaBICHO

Ha JIOCTUKEHHE JTUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pE3yJIbTaTOB.

B pesynbrare nzyueHus GU3NKU HA YPOBHE OCHOBHOI'O 0011Iero 00pa3oBaHUs

y oOyuatoierocsi 6yayT copMUpOBaHbI CIEAYIONIME JTUUHOCTHBIE PE3yIbTaThl B
YacTH:

1) nIaTPHOTHYECKOr0 BOCIIMTAHMSI:

— MPOSIBJICHUE UHTEPECA K HCTOPUN U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
(u3nUecKol HayKH;

— IICHHOCTHOE OTHOILEHUE K JJOCTUKEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) rpakIaHCKOT0 M JYXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

— TOTOBHOCTh K aKTUBHOMY Y4acCTHIO B 00CYKJIE€HUU OOIIECTBEHHO 3HAUUMBbIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM NMPUMEHEHUEM JOCTHKEHUIM
buzukwy;

— OCO3HAaHUE BAXKHOCTU MOPAJIbHO--3TUYECKUX MPUHIUIOB B ACSATEIbHOCTU
Y4EHOT0;

3) 3cTeTHYeCKOr0 BOCIIMTAHHUS:

— BOCIIPUSITUE ACTETHYECKUX KAadyeCTB (PM3MUECKOW HayKH: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOrOCTU, TOUHOCTH, JIJAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOTO MO3HAHMSA:

— OCO3HaHUE UEHHOCTH (PU3MYECKOW HAayKH KakK MOUIHOTO HWHCTPYMEHTa
ITIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTUM, BAXKHEMIIEN COCTABISIOLIEH
KYJbTYpHI;

— pa3BUTHE HAay4YHOW JHOOO3HATEIBHOCTHU, MHTEpEca K HCCIIEeI0BATEIbCKON
NeSITeNIbHOCTH;

5) ¢opvmupoBaHus  KYyJbTYPbl 310POBbSI M  3MOLHOHAJIBLHOIO
0J1aronoJryqyus:

— OCO3HaHHME II€HHOCTH Oe3omacHOro oOpa3a JKU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXXKHOCTU TPaBWJI OE30MaCHOTO TOBEACHMS Ha
TpaHCHOPTE, Ha JOPOrax, C AJNEKTPUUYECKUM M TEIUIOBBIM OOOpPYJAOBAHHEM B
JIOMAITHUX YCIIOBHSIX;

— chOpMUPOBAHHOCTH HaBbIKa pe(ICKCUH, MPU3HAHUE CBOETO MTpaBa Ha OIITUOKY
U TaKOTO K€ MpaBa y APYroro YeiaoBeKa;

6) TPy10BOI0 BOCIMTAHUS:



— AKTHBHO€ y4YacTH€ B PEIICHUM MPAaKTHUYECKUX 3aJad (B paMKaxX CEMbH,
o0pa3oBaTEeNbHOM  OpraHM3allii, TOpoJia, Kpas) TEXHOJOTHYECKOH U
COIMATBHON HAMPABIEHHOCTH, TPEOYIOITUX B TOM YHUCIIE ¥ (PU3UUCCKUX 3HAHUI;
— MHTEPEC K MPAKTUUECKOMY H3yUCHUIO MPOohecCrid, CBI3aHHBIX C (PU3UKOM;

7) IKOJIOTHYECKOT0 BOCTIMTAHMSI:

— OpHUEHTallUgd Ha NpPUMEHEHHE (PU3NYECKUX 3HAHUW /I pEIlIeHUs 3aaad B
00JIacTH OKpYy>Kalollel Cpeabl, IUIAHUPOBAHUS TOCTYNKOB U OLEHKA UX
BO3MOYKHBIX TMOCJICICTBUN [T OKPYKAIOIIEH CPEbI;

— OCO3HAHHUE TJIO0ATBHOTO XapakTepa AKOJOTHMUECKUX MpoOiIeM U MyTell ux
peleHus;

8) amanTauuu K M3MEHSOIIMMCH YCJOBUAM COLHUAJBHON U NPUPOITHOM
cpeabl:

— TOTpeOHOCTh BO B3aWMOJICUCTBUU TMPU BBHINOJHCHUU HWCCIECIOBAHUN U
POEKTOB (DU3UYECKON HANPaBICHHOCTH, OTKPBITOCTb OIBITY W 3HAHUSIM
APYTHuX,

— TIIOBBILICHUE YPOBHSA CBOE€W KOMIIETEHTHOCTH 4Ye€pe3 MNPAKTUYECKYIO
NEATEIIbHOCTB;

— NOTPEeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHMI, B TOM YUCIE (POPMYIHPOBATH
WJICU, TIOHSATHUSI, TUIIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

— OCO3HaHUE NePUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JIaCTH
buzukwy;

— TUTAaHUPOBAHHUE CBOETO PA3BUTHUS B MPHOOPETEHUH HOBBIX (PU3NUECKUX
3HAHUM;

— CTpEeMJICHHE aHAJIU3UPOBATH U BBISBIISITH B3aUMOCBSI3U MPUPOIbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (U3HUECKUX 3HAHUM;

— OLICHKa CBOMX JIEMCTBUM C Y4YE€TOM BIMSHHUS Ha OKPYXKAIOILIYIO Cpeny,
BO3MOYHBIX TJIOOQIBHBIX MOCIEACTBUH.

METAIIPEJMETHBIE PE3YJIBTATDBI

B pe3ynbrare 0cBO€HUS TPOrpaMMbl IO (PU3HKE HA YPOBHE OCHOBHOTO OOIIETO

oOpa3zoBanust y oOydaromierocss OyayT chOpMUPOBaHBI MeTanpeaMeTHbIE
pe3yJbTaThl, BKIIOYAIOIINE TT03HABATEIIbHBIE YHUBEPCAIbHBIE yUeOHbIE TCHCTBUS,
KOMMYHUKATHBHBIC ~ YHUBEpPCAIbHBIC  ydeOHBIC  JCHCTBHUS,  PETYJSITUBHBIC

YHUBEpCalbHbIC YUeOHbIE IEUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIC YUeOHbIE NeiHCTBUA

Bba3oBbie Jjornueckue 1eiicTBUA:



BBISIBJIAITH M XapaKTEepPU30BaTh CYIIECTBEHHbIE MPU3HAKK OOBEKTOB
(stBIIEHUN);

yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KJIACCU(PUKALIUU, OCHOBAHUS JIJIS
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U MIPOTUBOPEUHS B pacCCMAaTPUBAEMBIX (haKTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;
BBISIBJIAITh MPUYMHHO--CJICICTBEHHBIE CBSI3W MPHU H3YYCHUH (PUIUYECKUX
SIBJICHUH Y TIPOLIECCOB, JIeNIaTh BHIBOBI C UCIIOJIB30BAHUEM JIETYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUYEHUN, BBIJBUTaTh TUIOTE3bl O B3aUMOCBSI3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENTFHO BEIOMPATH CTIOCO0 perieHns yueOHou Gu3nyecKoi 3a1aun
(cpaBHEHHE HECKOJBKHMX BapUaHTOB peElIeHHs, BbIOOp Haumbojee
HOJIXOJSIIETO ¢ YYETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

ba3oBble uccienoBareibCKue AeiicTBHA.

MCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0OBATEIbCKUM HHCTPYMEHT MTO3HAHMS,
MPOBOJAUTH MO CAMOCTOSITEIbHO COCTABIICHHOMY IUIAHY OIBIT, HECIOKHBIN
bu3MUecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIAeAOBaHHE (PU3UUECKOTO
SIBJICHUSI,

OIICHMBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITeNILHO (OPMYJIUPOBATH O0OOIIEHUSI U BBIBOABI 110 pe3yJibTaTaM
MPOBENEHHOTO HAOIIOJCHUS, OTIbITA, UCCIICIOBAHNS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalIbHENIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, & TAKKE BBIJIBUTATh NMPEAMNOJI0XKEHUS 00 X Pa3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ undgopmanueii:

IPUMEHSATH Pa3IMYHbIE METOJbI, HHCTPYMEHTBI U 3aIIPOCHI IPU MOUCKE U
orOope MHGPOPMALIMM WIM JAHHBIX C Y4ETOM MPEIJIOKEHHOW Y4yeOHOM
dbuznyeckoii 3a1a4u;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UH(POPMALIUIO
Pa3IMYHBIX BUIOB U (POPM IpeICTaBICHMUS;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTHUMAJbHYIO (QOpMYy MpeJCTaBICHUS
uHpopMalMu W WUIIOCTPUPOBATH pEIIAEMblEe 3a/ladyd  HECI0KHBIMU
CXeMamHu, lrarpaMmmamMu, HHOU rpa@uKoi 1 uX KOMOMHALMSAMH.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBHUS:

B XOJIe OOCYXKJeHUs Yy4eOHOro Marepuaya, pe3yJbTaToOB JIabOpaTOPHBIX
paboT 1 POEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOW TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIE Ha PEIICHHWE 3aJaud W TOJAJepKaHuE
OarokeaTeIbHOCTH OOIICHUS;



COIOCTABJIATh CBOM CYXKICHUS C CYXACHUSIMHM JPYIMX YYaCTHUKOB
Jranora, oOOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U NHCbMEHHBIX TEKCTAX;
myOIMYHO TMPEICTABIATh PE3YyAbTAThl BHINOJTHEHHOTO (PU3NYECKOTO OIBITA
(3KCnIeprMeEHTa, UCCIEAOBAHUS, IPOEKTA);

INOHMMATh U UCII0JIb30BATh IPEUMYILECTBA KOMaH/IHOM U MHINBUTyaJIbHOU
paboTHI ITPU PELIEHUN KOHKPETHON (PU3NYECKOM TPOOIEMBI;

IPUHUMATh LIEJId COBMECTHOM AEATEIBbHOCTH, OPraHU30BbIBATH JIEUCTBUS
N0 €€ MOCTWKEHUIO: paclpeneisaTh poJH, OOCYKIaTh IPOLECCH U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBITNOJIHATH CBOIO 4acTh pabOThI, TOCTUrasi KAYECTBEHHOI'O pe3yibTara 1o
CBOEMY HaIIPaBJICHUIO U KOOPAUHUPYsI CBOU JEHUCTBUA C APYTHUMHU YJICHAMU
KOMAaH/IbI;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOLIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENIBbHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHS.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH

Camoopranm3anus:

BBISIBJISITH MPOOJIEMBI B )KU3HEHHBIX M YYEOHBIX CUTyalUsX, TPEOYIOIUX
JUIS pelieHus] PU3NUECKUX 3HAHU;

OPUEHTUPOBAThCS B  PANIMUHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHIMBUAYaTbHOE, NMPHUHITHE PEIICHUS B TPYyIIE, NMPUHATHE PELICHUN
TpYHIoH);

CaMOCTOSITENIbHO COCTaBJISATh AITOPUTM pelleHus (PU3NUecKOor 3a1auu Win
IUTaHAa MCCIIEOBAHUSA C Y4ETOM MMEIOIIMXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeijlaraéMble BAPUAHTHI pELICHUM;
JienaTh BIOOp M OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

CﬂMOKOHTpOJIb, AMOIUOHAJIbHBbIN MHTEJJIEKT:

J1aBaTh aJICKBATHYIO OLICHKY CUTYallUU U IIpeJjiararh IUIaH €€ U3MEHEHNS,
OOBSICHATh  NPUYUHBI  JOCTHKEHHUS  (HEJOCTHKEHHS)  Ppe3ysbTaToB
NEesATEIbHOCTH, 1aBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B AESATEIBHOCTH (B TOM YHCIIE B XOJ BBINOJIHEHUS
(¢u3MYEeCKOr0 UCCIEOBaHMUS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCA CUTYyallMi, YCTAaHOBJIEHHBIX OIIUOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa LEJIA U YCIOBUSIM;

CTaBUTb c€051 HA MECTO JPYTOro YEJ0BEKA B X0JI€ CIIOpa WJIU IUCKYCCUH Ha
HAay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JIPYroro;



MPU3HABAaTh CBOE MPaBO Ha OMIMOKY MpHU perieHnr HU3NYECKUX 3a/a4 UK
B YTBEPIKJCHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

NNPEAMETHBIE PE3YJIBTATBI

K xoHiy 00yuenus B 7 Kjacce nIpeIMETHBIE Pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONTUXCSI YMCHHUIA:

UCIIOJIb30BaTh  NOHATHS:  (U3MYECKME M  XUMUYECKHE  SIBJICHUS,
HAOI0/IEeHNE, SKCIIEPUMEHT, MOJENb, TUIOTE3a, CAUHHIBI (PU3NIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHMS BellecTBa (TBEpHOE,
KHUJIKOE, Tra3000pa3HOe), MEXAHWYECKOE JBM)KEHHE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJMHENHOE), TPACKTOpHUsA, pPaBHOACHCTBYIOIIAS
cuna, aedopmanus  (ympyras, — IUlacTUYecKasi),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

pasnuuath sBiIeHUS (Iuddy3us, TEIIOBOE IBUKEHHE YaCTHI] BEILECTBA,
PAaBHOMEPHOE  JBIKCHUE, HEPAaBHOMEPHOE  JIBJKECHHE, HWHEpPLMS,
B3aUMOJICHCTBUE TEJI, PABHOBECHE TBEPIBIX TEN € 3AKPEIUIEHHOM OCBIO
BpalleHus, epeaada JaBJIeHus TBEPAbIMU TE€IaMU, )KUJIKOCTAMH U Fa3aMu,
aTMOC(PEpHOE NaBJICHHE, IUIABAaHUE TEJ, NPEBPAILICHUS MEXaHUYECKOM
HHEPruM) MO OMUCAHUIO UX XapaKTEPHBIX CBOICTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JTaHHOE (PU3NUECKOE SBICHUE;

pacno3HaBaTh MPOSIBIEHUE H3YyYEHHBIX (DU3MYECKUX  SABICHHA B
OKpYXalollleM MHpEe, B TOM uHcie (U3UUYECKUE SIBICHUS B MPUPOJE:
NpPUMEPHI JABUKEHUS C PA3IMYHBIMH CKOPOCTSIMU B >KMBOW U HEXKUBOU
IPUPOAE, JACUCTBUE CHJIBI TPEHHS B MPUPOJE U TEXHUKE, BIMSHUE
aTMoc(epHOro JTaBJICHUs Ha >KMBOM OpraHM3M, IUIaBaHUE PbIO, pbluard B
TeJe 4YeJIO0BeKa, MPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 33a/1ayy B y4eOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OIKCHIBaTh U3yYEHHbIE CBOMCTBA TeNl U (U3UUYECKUE SBICHUS, UCIIONIb3YS
dbu3ndyeckue BeIUInHbI (Macca, 00bEM, INIOTHOCTH BEIIECTBA, BPEMs, ITyTh,
CKOPOCTb, CPEIHssA CKOPOCTbh, CHJIa YIIPYTOCTH, CHJIa TSKECTH, BEC TeJa,
CHWJIa TPEHHUSI, AaBJIEHUE (TBEPAOIO TEIA, JKUIKOCTH, ra3a), BBITAJKUBAIOLIAS
CUJIa, MeXaHudeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOO PUIIMEHT TOJIe3HOr0 JEHCTBUA MEXaHU3MOB, KHHETHYECKas |
NOTEHLHUAIbHAsl JHEpPrusi), NpU OINUCAHUU TMPaBWIBHO TPaKTOBATh
(bu3NYECKU CMBICI HCTIONb3YEMbIX BEJIMYMH, UX 0003HAUEHUS U €TUHULIBI
bu3MYecCKuX BEIMYMH, HAXOAUTh (OPMYJbI, CBS3BIBAIOUIUME JAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMHU BEJIMYMHAMH, CTPOUTH Tpaduku
W3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;



XapaKkTepu30BaTh CBOMCTBA TeJ, (PU3MUECKHE SBICHHS U IPOLECCHI,
UCIIOJIB3Ys MpaBUiia CJIOKEHHs CUJI (BAOJIb OJHOW MpsIMOM), 3aKkoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBUiIo paBHOBECHs phruara (010ka),
«30JI0TOE€ TPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHU4ECKOU
HEPruH, TPU DTOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA H
3alMCBIBaTh €70 MATEMATUYECKOE BBIPAKECHUE;

OOBACHATH (PU3NUECKUE SIBICHHUS, MPOLIECCH] U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalluii NPAaKTUKO-OPUEHTHPOBAHHOIO Xapakrepa:
BBISIBJISITH IPUYMHHO--CIICJICTBEHHBIE CBSA3H, CTPOUTH OOBsICHEHHE U3 1-2
JIOTHYECKHUX IIIaroB ¢ OMOpoil Ha 1-2 M3Yy4YEHHBIX CBOMCTBa (PU3MUECKHUX
SBJICHUH, PU3NYECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

pemiath pacu€THbIE 3aadyd B 1—2 JIEHWCTBUS, HCIIOJIB3Ys 3aKOHBI H
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHallM3a
YCIIOBHS 33/1a4d 3aMHMCBIBATh KPATKOE YCIOBHE, MOJACTABIATH (PU3NUYECKUE
BEJIMYMHBI B (DOPMYJIBI U TMPOBOAMTH PACUETHI, HAXOJUTh CIPABOYHbBIC
JaHHbIE, HEOOXOIUMBIE JJIA PELIEHUs 3a/]a4, OLEHUBATh PEATUCTUYHOCTD
NOJTy4€HHOM (PU3NUECKON BEINYMHBI,

pacrno3HaBaTh MpPOOJEMBbI, KOTOpPbIE MOXXHO PpEIIUTh MpPU MOMOUIH
(U3MYECKUX METOJIOB, B ONIMCAHNUU MCCIIEIOBAHUS BBIICIATH IPOBEPIEMOE
MPEANOJIOKEHNE (TUIIOTE3Y), PA3INYaTh U UHTEPIPETUPOBATH NOJTYYECHHBIN
pe3ysbTaT, HaXOAWUTh OLIMOKM B XOJE€ OIbITA, JENaTh BBIBOJBI IO €ro
pe3yJibraTam;

OPOBOAUTH OMBITBI 10 HAOMIOAEHUIO (PU3MYECKUX SBICHUM WM
(bu3MYecKuX CBOMCTB TeM: (POPMYINPOBATH IPOBEPSIEMBIE IPENOTOKEHUS,
coOupaTh YCTAaHOBKY U3 MPEIJIOKEHHOTO0 000PYI0BaHUs, 3alIUChIBATh X0/
ombITa U (POPMYJIUPOBATh BHIBOJBI;

BBIIIOJIHATh MPSMBIE H3MEPEHUS PACCTOSHHS, BPEMEHHM, MacChl Tela,
o0béMa, CHUJIBI M TEMIEpaTypbl C HCHOJIb30BAHUEM aHAJOTOBBIX H
nM(pPOBBIX MPUOOPOB, 3aAMKCHIBATH IIOKA3aHUS MPUOOPOB € YUETOM
3a/IaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUI;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OAHOM (PM3MUECKOM BETUYHHBI OT
JIPYrol € HCMIOJIb30BAHUEM MPAMBIX H3MEPEHUN (3aBUCUMOCTH MYTHU
PaBHOMEPHO JBMXKYLIETOCS TEJIa OT BPEMEHU JIBUYKEHHUS TENA, CUIIBI TPEHUS
CKOJIbKEHUSI OT Beca Tella, KadecTBa OOpabOTKM MOBEPXHOCTEH Tl U
HE3aBUCUMOCTH CHUJIbI TPEHHS OT IJIOIIAIN CONPUKOCHOBEHUS TEJ, CHIIbI
YOPYrOCTA OT YIUIMHEHUS MPYKUHBI, BBITAIKUBAIOIIEH CUIIBI OT 00BbEMA
NOTPYKEHHOM YacTH TeJla U OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH TeJa, OT MIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJO0, YCIOBUN
IUTaBaHMSI TEJI, YCIOBUN pAaBHOBECHUS phluara M OJIOKOB), y4aCTBOBAaTh B



IUIAHUPOBAHUM  YYEOHOTO UCCJENOBaHMS, COOUpaTh YCTAaHOBKY U
BBITMIOJHATh WM3MEpPEHUs, CIeays MPEeAJIOKEHHOMY IUIaHy, (UKCHpPOBATh
pe3yabTaThl MOTYYCHHONW 3aBUCHUMOCTH (DU3MUECKUX BEIUYUH B BUJIEC
NPEJIOKEHHBIX TaOMUIl U TpaUKOB, JENaTh BBIBOJBI MO pe3yibTaTam
UCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHbIE H3MEpEHUs (PU3NYECKUX BEIMYUH (TUIOTHOCTh
BEI[ECTBA )KUJIKOCTU U TBEPJIOTO TEJIa, CUJIa TPEHUS CKOJIbKEHUS, TaBJICHUE
BO3/lyXa, BBITAIKUBAIONIAs CHUJIA, JEHCTBYIOIIAas Ha TMOTPYKEHHOE B
KHUAKOCTh  TeNo, KOIPPHUIMEHT TMOJE3HOr0  ACUCTBUS  IPOCTHIX
MEXaHU3MOB), CIeAysd NPEIJOKEHHOW HHCTPYKIUU: MPU BBIMOIHEHUU
U3MEpPEeHU CcoOUpaTh HSKCIEPUMEHTAIbHYI0 YCTAHOBKY M BBIYUCISATH
3HAUYCHUE NCKOMOM BEJIMYHMHBI,

cOOJII01aTh MpaBUjIa TEXHUKN 0€30MaCHOCTH NP paboTe ¢ 1ab0paTOpHBIM
000pyI0BaHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, IAUHAMOMETp, COOOIIAIOIIKECS COCyAbl, OapoMmerp,
phluar, NOJBUXKHBIN M HETIOJBUXKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;
XapaKTEePU30BaTh TMPHUHIUIBI  JIEUCTBHSI HM3YyYCHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HMX ONHCaHWs (B TOM YHCIE:
MOJIIUITHAKN, yCTPOWCTBO BOJOIMPOBOJA, THUIPABIMYECKUN Tpecc,
MaHOMETp, BBICOTOMEp, NOPUIHEBOW HACOC, apEOMETP), UCIIOIB3Ys 3HAHUS
O CBOMCTBaX (PU3NYECKUX SBJICHUN U HEOOX0AUMbIE (DU3UIECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOANTh  NpPUMEpPHl  (HaXOoOWTh HWHPOpPMAIUIO O  TMpUMEpax)
MPAKTHYECKOTO HCIMOJB30BaHUsA (PU3UYECKUX 3HAHUNA B TIOBCETHEBHOM
KU3HU 111 obecrieueHus: 0€30MacHOCTH MPHU OOpaIlleHUH C MpUOopamMu u
TEXHUYECKUMHU YCTPOUCTBAMHU, COXPAHEHUS 370POBbsI U COOIIOIEHUS HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKpY KaIOLEeH cpeie;

OCYUIECTBJISTH OTOOpP HCTOYHMKOB HHpopMauuu B HHTepHeTre B
COOTBETCTBHUH C 33JJaHHBIM MMOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIIIHUXCSI
3HAHMM ® TyTEM CPaBHEHHS PA3IMYHBIX HCTOYHHUKOB BBIJICTATH
uH(pOpMaIUIO, KOTOpas SIBJISETCS MPOTHBOPEUMBONW HIIM MOXKET OBITh
HEJI0CTOBEPHOM;

UCTIOJIb30BaTh MPH BHITIOJHEHUHN YUY€OHBIX 3a/IaHUN HAYYHO--TIOMYJIAPHYIO
JauTepaTypy (HU3HUECKOTO COAEpKaHus, CIIPAaBOYHbIC MaTEPHAIIBI, PECYPCHI
cetu UHTepHer, BiajeTh mNpuEéMaMH KOHCIICKTUPOBAHHUS  TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPATKHE MHUCHbMEHHBIE U YCTHBIE COOOIIEHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIUK (PU3NIECKOTO COACPKAHUSA, B TOM



qucJe MyOIMYHO JeaTh KpaTKUE COOOIIEHUS O pe3yIbTaTax MPOCKTOB WK
y4€OHBIX UCCIEAOBAHUM, MPU ITOM TPAaMOTHO HCIOJIb30BATh W3yUCHHBIM
MOHATUUHBIA ammapaT Kypca (GU3WKH, COIMPOBOXKIATh BBICTYIICHUE
MIPE3CHTAIE;

IpU BBINIOJTHEHUN YYEOHBIX MPOEKTOB M MCCIEAOBAHUN pacrpeneisiTh
00s3aHHOCTH B TPYyMIE B COOTBETCTBUU C ITOCTABICHHBIMHU 33J1a4aMH,
CIICIUTHh 3a BBINMOJHECHHWEM IIJJaHA JCUCTBHM, aJ€KBaTHO OIICHUBATH
COOCTBEHHBI  BKJaJ B  JEATEIBbHOCTb  TPYMNIbl, BBICTPAUBATh
KOMMYHHMKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBASS MHEHHUE OKPYKAIOIIUX.

K xoHniy oOyuenus B 8 kijiacce mpeIMeTHbIC pe3ylbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh COPMUPOBAHHOCTH Y O0YUAIOIUXCS YMEHHIA:

UCITIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHUE
aTOMOB M MOJIEKYJI, arPETaTHBIE COCTOSIHUSA BEIIECTBA, KPUCTALINYECKUE U
amop(HbIe TeJa, HACBIILIEHHBIH W HEHACHIIICHHBI Map, BIAXKHOCTb
BO3/lyXa, TEeMIEparypa, BHYTPEHHSSI SHEpPrus, TEIJIOBOW JBUTATellb,
AIIEMEHTAPHBIN JIEKTPUYECKHUI 3apsijl, SJIEKTPUUECKOE MOJE, MPOBOAHUKU
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasnuyath SIBICHUA (TEIJIOBOE pacIIMpeHHe U C)KaThe, Terionepesaya,
TEIJIOBOE PaBHOBECHE, CMAaUYMBaHUE, KAIMJUIIPHBIE SIBJICHUS, HCHApEHHUE,
KOHJICHCAIlusl, TUIaBJICHUE, KpUCTAUIM3alus (OTBEpJ/IeBaHUE), KHUIICHHUE,
Terionepeaaya (TEeTIOnpPOBOAHOCTb, KOHBEKIUS, U3IIy4YEHHE),
IIEKTPU3ALUs TEJ, B3aUMOJECHCTBHE 3apsAI0B, IEUCTBHS SJIEKTPUUECKOTO
TOKa, KOpPOTKOE€ 3aMbIKAHWE, B3aMMOJECHCTBHE MAarHUTOB, JCHCTBHE
MarHUTHOTO IOJISI HA TPOBOJIHUK C TOKOM, 3JIEKTPOMAarHUTHAsE MHIYKLUSA)
N0 ONHCAHUID HX XapaKTEepPHbIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBJICHUE;

pacrmo3HaBaThb NPOSBICHUE U3YYEHHBIX (U3NYECKUX  SBJICHUM B
OKpY’KaloIlleM MHUpE, B TOM uHucie (PU3NUYECKUE SIBICHUS B MPHUPOAE:
MOBEPXHOCTHOE HATSKEHUE W KalMWULSIPHBIE SBJICHHS B MPUPOJE,
KpUCTajulbl B mpupoje, uznydeHue CoiHLa, 3aMep3aHue BOAOEMOB,
MOpCKHUE OpH3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs], CHETa, SJIEKTPUUYECKUE
SBJIEHUSI B aTMoc(epe, 3JIEKTPUUECTBO KUBBIX OpPraHU3MOB, MAarHUTHOE
noJie 3emii, Apei( MmoarocoB, poJib MArHUTHOTO TOJIS 1715 )KU3HU Ha 3eMiie,
NOJIIPHOE CUSIHME, TPU HATOM TMEPEBOAUTHh MPAKTUYECKYIO 3ajadyy B
y4eOHYI0, BBIACNSTh CYLIECTBEHHbIE CBOMCTBA (NMIPU3HAKH) (PU3MUECKHX
SIBIICHU;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NYECKHUE SIBICHUS, UCIOIB3YS
¢uznyeckue BeIMUMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPrusi, KOJIUYECTBO
TEIJIOTHI, YJelbHAasi TEIUIOEMKOCTh BEIECTBa, YJAENbHAs TEIaoTa



IUTABJICHUS, YJ€lbHAsl TEIUIOTa [apooOpa3OBaHus, yHAeIbHAs TEIUIOTa
CTOpaHHs TOIUIMBA, KOI()PUIMEHT TOJE3HOTO JEHCTBUS TEIIOBOU
MAaIlIMHbI, OTHOCUTEJIbHAS BIAXKHOCTb BO3AYyX4a, JIEKTPUYECKUN 3apsil, CUia
TOKa, JJICKTPUYECKOE HANpPsDKEHWE, CONPOTUBIIEHUE IIPOBOJHUKA,
yII€JIbHOE CONPOTUBIICHUE BEIIECTBA, pad0Ta U MOLTHOCTh 3JIEKTPUUECKOTO
TOKa), NpHU ONMCAHWU TPABUIBHO TPAKTOBATH (PU3UUECKUN CMBICH
UCIIOJIb3YEMBIX BETUYMH, 0003HAUEHUS U €IUHUIBI (PU3NIECKUX BEITUUMH,
HaXOAWTh (POPMYJIBI, CBS3BIBAIOIIME JAHHYIO (DU3MUECKYIO BEIHYHUHY C
JIPYTMMHM BEJIMYMHAMH, CTPOUTh TIpaQUKU H3YYEHHBIX 3aBHCHUMOCTEH
(u3NYECKUX BEJIUUMH;

XapaKkTepu30BaTh CBOMICTBa TeJ, (PU3NYECKUE SBICHUS U IPOLECCHI,
UCIIOJIBb3Ysd OCHOBHBIE IIOJIOXKEHHUS MOJIEKYJIAPHO--KUHETUYECKOU TECOPUU
CTPOEHHUS BEIIECTBa, MPUHLHUI CYNEPHO3UIUHU TMOoJIed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMs 3apsiaa, 3akoH OMa i ydacTka LEeMu, 3aKOH
JIxoynsa—JleHna, 3aKk0H COXpaHEHHUs SJHEPTUH, TIPU 3TOM JABATh CIOBECHYIO
(bOopMyIIMPOBKY 3aKOHA U 3alIMChIBaTh €T0 MAaTEMAaTUUYECKOE BbIPAXKEHHUE;
OOBSACHATH (PU3MYECKHE MPOLECChl M CBOMCTBAa TE€J, B TOM YHCIE U B
KOHTEKCTE CUTyallUl MPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOrMuecKux
iaroB ¢ omnopoi Ha |—2 W3y4YEHHBIX CBOWCTBA (PU3NYECKUX SIBIICHUU,
(U3MUECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemiath pacy€THbIE 3aJadyd B 2—3 JEWCTBHS, HUCHOJIb3Yys 3aKOHBl U
dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHAU3a
YCJIOBHUSL 3ala4yd 3alMCBhIBATh KPATKOE YCJIOBUE, BBIABIATH HENOCTATOK
JAHHBIX I pElIeHHs] 3aJadyd, BbIOMpATh 3aKOHbI U (OPMYJIbI,
HEoOXoauMble JUIsl €€ peleHus, NPOBOAUTh PACUEThl M CpPAaBHHUBATh
NOJy4YE€HHOE 3HaUeHUe (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMH;
pacrno3HaBaTh MpOOJEMbl, KOTOpPbIE MOXKHO PEUIUTh M[PU HMOMOIIU
(U3MYECKUX METOOB, HCIOJb3ys ONMUCAHUE HCCIENIOBAHUS, BBIACISThH
IIPOBEPSAEMOE  MPEIIOJOKEHUE, OLECHUBATh IPABUIBHOCTh MOPSAKA
IIPOBEJCHHUSI UCCIIENOBAHUS, A€J1aTh BBIBOIBI;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3UYECKUX SBICHUA WU
(bu3nyecKux CBOMCTB TeJ (KanWUISPHBIC SIBJICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIEPATYPhl, CKOPOCTU MPOLIECCa OCTHIBAHUS U
HarpeBaHusl MPU M3IYUYCHUH OT LBETa H3Iydaromieil (MOrJIoNarolei)
IIOBEPXHOCTH, CKOPOCTb MCHAPEHUs BOJBI OT TEMIEPATypbl KUIAKOCTU U
IUIOIAAA €€ TIOBEPXHOCTH, DJJIEKTPHU3alMs Tel W B3aUMOJCHUCTBUE
JNEKTPUYECKUX  3apsA0B, B3aWUMOJEUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisl MAarHUTHBIX IIOJIEN TMOCTOSHHBIX MAarHUTOB, JACHUCTBHS



MAarHuTHOTO TOJII Ha NPOBOJHHMK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTa,
CBOMCTBA DJIEKTPOJBUTATENSI TOCTOSHHOTO TOKa): (hOpMyJIHPOBAThH
poBepsieMbIe MPEANOI0KEHHUSI, COOMPATh YCTAHOBKY M3 MPEATIOKEHHOTO
000pyZ0BaHUsl, OMUCHIBATH XO/1 OTbITAa U (HOPMYIUPOBATH BHIBO/IBI;
BBIIIOJIHATH MIPSIMBIE U3MEPEHHMS TEMIIEPATYPbI, OTHOCUTEIbHOMN BIAKHOCTH
BO3/lyXa, CHJIBI TOKA, HANPSKEHHUS C MCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB M JATYMKOB (PU3WYECKUX BEJIMYMH, CPABHUBATH PE3YJIbTAThHI
HU3MEPEHUN ¢ y4ETOM 3aJJaHHON a0COIFOTHOM MOTPEITHOCTH;

MPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHOU (PU3MUYECKON BEJIMYUHBI OT
IpPYyroi C  UCIOJIb30BAaHUEM TMPSAMBIX HM3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBL, IUIOMAAU IONEPEYHOTO
CEYEHMS U YACIBHOIO COIPOTHUBIICHUS BEIIECTBA MPOBOAHUKA, CHJIBI TOKA,
UAYIIEro 4epe3 MPOBOAHMK, OT HANpsDKEHUS Ha  IPOBOJHMKE,
UCCJIEIOBAHUE TOCJIEJOBATENbHOTO W  IMAPAJUIETBHOTO  COEAUHEHUHN
IPOBOJHUKOB): IIJJAHUPOBATh HCCIEJOBAaHUE, COOUpAThb YCTAaHOBKY U
BBINIOJIHATh M3MEPEHHMs, CIeAyd MNPENIOKEHHOMY IUIaHy, (PUKCHpOBATh
pe3yJIbTaThl MOJIyYEHHOM 3aBUCUMOCTHY B BUJIE Ta0JIULl U TpauKOB, Je1aTh
BBIBOJIBI 11O PE3YyJIbTaTaM MCCIIEIOBAHMS;

IPOBOJUTh KOCBEHHbIE HW3MEPEHUS] (PU3NYECKHX BEJIWYUH (yIenbHas
TEIJIOEMKOCTh ~ BEIECTBA, COMNPOTUBIEHUE NPOBOJHUKA, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIaHUPOBATH W3MEPEHHUs, COOMpaTh
HKCIIEPUMEHTAJIbHYI0 YCTaHOBKY, CIIEysl MPEIJI0KEHHON MHCTPYKLUHH, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

COOJII0IaTh MpaBUiIa TEXHUKK 0€30MaCHOCTH TP padoTe ¢ 1ab0paTOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHLUIBI  JEUCTBHS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOIl HAa UX ONMUCAHUS (B TOM YHKCIE: CUCTEMA
OTOIUIEHUSI JOMOB, TUTPOMETP, MapoBasi TypOMHA, aMIIEPMETP, BOJILTMETD,
CUETUMK DJIEKTPUUECKOW DHEPrUH, AJIEKTPOOCBETUTEIbHBIE MPHOOPHI,
HarpeBaTeJIbHbIC ANEKTPONPUOOPHI (mpuMepsl), ANEKTPUYECKUE
NPEIOXPAHUTENH, FIEKTPOMATHUT, 3IEKTPOJBUraTEIb TOCTOSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMSI O CBOMCTBAaX (PU3MUECKHUX SBJICHUH U HEOOXOJIHMBbIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOMCTBA M HM3MEPUTEIbHBIC
npUOOPHI IO CXEMAM M CXEMAaTUYHBIM PUCYHKAM (>KHJIKOCTHBIN TEPMOMETP,
TEPMOC, TCUXPOMETP, TUIPOMETP, JABHUraTelb BHYTPEHHErO CrOpPaHUs,
AJIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbI JJIEKTPUYECKUX ILenel ¢
NOCJIEOBATEIBHBIM U NAPAJLJIEIbHBIM COEIUHEHUEM 3JIEMEHTOB, pa3inyas
yCIJIOBHbIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUECKUX 1IETEH;



OPUBOJUTH  NpUMEPbl  (HAXOAUTh  HH(MOPMALMIO O  MPUMEPAX)
MPAKTHYECKOTO HCIOJIb30BaHUsA (PU3UYECKUX 3HAHWNA B TOBCEIHEBHOM
XKU3HU Ui obecrieueHus: 0€30MacHOCTH MPHU OOpAaIlEHUH C MPUOOpamMu u
TEXHUYECKUMHU YCTPOUCTBAMU, COXPAaHEHUS 370POBbs U COOIIOACHUS HOPM
HKOJIOTUYECKOTO MOBEJCHUSI B OKPY KaIOILEH Cpe/Ie;

OCYILECTBIATh MOMUCK HMHpopManuu (U3HYECKOTO COJEp)KaHUs B
WNHTepHeTe, Ha OCHOBE HMEIOLIUXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX UCTOUHUKOB BBIICIISATH HHPOPMAIINIO, KOTOPAs SBISETCS
POTUBOPEYUBOMN MM MOXKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BAaTh MPHU BBITIOJHEHUU YYEOHBIX 33JaHUN HAYYHO--TIOMYJIPHYIO
JauTepaTypy (HPU3HUECKOTO CoJIepKaHus, CIIPABOYHBIE MAaTEPUAIIBI, PECYPCHI
cetu UMuTepHer, BIajeTh MNpUEMaMH KOHCIEKTUPOBAaHUS TEKCTa,
npeoOpa3oBaHus HH(GOPMALMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U KPAaTKHE YCTHBIE COOOIICHMUS,
o0o6miass wHpOpMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3HUECKOTO
COJZICpKAHUSA, B TOM YUCIIE TTyOJIMIHO TIPECTABIIATh PE3yIbTaThl MPOESKTHOM
WA UCCIIEZIOBATEIBCKOM NEATENILHOCTH, IIPU 3TOM I'PaMOTHO MCIIOIb30BaTh
U3YYEHHbI TOHATUHHBIM anmapaT Kypca (OUM3MKH, COINPOBOXKIAThH
BBICTYIUICHUE IIPE3CHTALIUEH;

IpU BBIIOJHEHUN YYEOHBIX MPOEKTOB U HCCIECNOBAHUN (PU3NIECKUX
MPOLIECCOB pacHpenesTh OOSI3aHHOCTH B TPYIIE B COOTBETCTBHH C
NOCTaBJICHHBIMU 3aJla4aMHM, CJIEIUTh 3a BBIMOJHEHUEM IJIaHa JIEHCTBUHN U
KOPPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHMBATb COOCTBEHHBIH BKJIaJ B
JeSITENIbHOCTD TPYIIIbI, BBICTpaUBaTh KOMMYHUKAaTUBHOE B3aUMOJCHCTBHE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K xoHIty 00yueHus B 9 kJacce mpeaMeTHBIC pe3yIbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh IOHATHA: CHUCTEMA OTCYETa, MaTepualbHas TOYKA,
TPAeKTOPHs, OTHOCUTEIbHOCTh MEXaHUYECKOrO ABMKEHUS, nedopmanus
(ympyrasi, miacTU4ecKkas), TPEHUE, LEHTPOCTPEMUTEIBbHOE YCKOpPEHHUE,
HEBECOMOCTb M MEPErpy3KH, LEHTP TKECTH, a0COIIOTHO TBEPAOE TEIO,
HEHTP TSHKECTH TBEPAOTO Tesla, paBHOBECHE, MEXAaHUYECKHE KOJIeOaHUs U
BOJIHBI, 3BYK, HH(QPa3BYK U YJIbTPa3BYK, 2JIEKTPOMArHUTHBIE BOJHBI, IIIKaJIa
AIIEKTPOMATrHUTHBIX BOJIH, CBET, OJM30pPYKOCTb U JaJbHO30PKOCTb,
CHEKTPhI UCITYCKAHUS U TOTJIOLIEHUs, anbda-, 0eTa- U raMmmMa-u3nydeHus,
W30TOIIBL, IAEPHAS] SJHEPIETHKA;

pasznuyarh SIBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEMHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJMHENHOE JBH)KEHUE, CBOOOJHOE
najieHUE TeJl, PABHOMEPHOE JABMKEHHUE MO OKPY>KHOCTH, B3aUMOJIEHCTBUE



TE€J, PEaKTUBHOE JIBIJKEHUE, KoJieOaTenbHOE ABMKEHHUE (3aTyXarouue u
BBIHYKJICHHbIE KOJI€OaHHsI), PE30HAHC, BOJIHOBOE JBMKEHUE, OTPAXKEHUE
3ByKa, MPSAMOJIMHEMHOE paclpOCTPAHEHUE, OTPAKEHHE U MPEJIOMIICHUE
CBETa, MTOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, pa3sioKeHUE OeJIoro cBeTa B
CHEKTp M CJOXXKEHHE CIEKTpaJbHBIX I[BETOB, JHCIEPCUS CBETa,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BO3HMKHOBEHHE JIMHEWYATOTO CIEKTpa
U3ITyYEHHs]) M0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SBICHHE;

pacmo3HaBaTh TMPOSBICHHE W3YYEHHBIX (U3UYECKUX SBIICHUA B
OKpyXXamIeM Mupe (B ToM uyHcie (U3NYECKUEe SBICHHUS B MPHUPOJE:
MPWINBBI U OTJIMBBI, JBKEeHUE 1U1aHeT COJIHEYHOUM CUCTEMBI, peaKTUBHOE
JIBW)KCHUE JKUBBIX OpPraHU3MOB, BOCHPHUSITUE 3BYKOB JKMBOTHBIMH,
3eMJIETPSICEHUE, CEHUCMUYECKHE BOJHBI, I[yHaMH, 3XO0, IBETa Tell,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OMOJIOTMYECKOE AEHCTBUE BUIUMOTO,
yIbTPaUOIECTOBOTO U PEHTICHOBCKOTO M3My4YEHUH, €CTECTBEHHBIM
PaIOaKTUBHBIN (HOH, KOCMUYECKHUE Jy4d, PAJUOAKTUBHOE H3IIyUYCHHE
MPUPOJIHBIX MHUHEpAJIOB, JEUCTBUE pPAAUOAKTHUBHBIX HW3IYYEHUM Ha
OpraHu3M YeJIOBEeKa), IPH 3TOM IMEPEBOAUTH IMPAKTHYECKYIO 3a/Jady B
y4eOHYI0, BBIJEIATh CYIIECTBEHHbIE CBOWCTBA (NMPU3HAKU) (PU3MUECKUX
SIBIICHU;

ONKCHIBATh U3yUCHHbIE CBOMCTBA TEN U (PU3UUECKHUE SIBJICHUS, UCIIOIb3YS
dbuszndeckue BENIUYUHBI (CpPEIHSsI M MTHOBEHHAs CKOPOCTh Teja TpH
HEPAaBHOMEPHOM JBWKEHHHM, YCKOPEHHE, IMEpPEMEIICHHE, IMyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUJa YNPYrOCTH, CHUJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TMaJeHusi, BEC Teja, HUMIYJIbC Tella, HMIYJIbC CHIIbI,
MexaHuveckas paboTa W MOIIHOCTb, TOTCHIIMAIbHAS DSHEPIHs Tea,
MOAHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHLHMAIbHAS SHEPrUsl CKATOU
NPY>KUHBI, KHHETUYECKasi SHEPTHs, MTOJTHASI MEXaHUYECKasl SHEPTHUsl, IEPUOJ
U YacToTa KojeOaHWid, JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTh CBETa, MOKa3aTelab IMPEJIOMJICHUS Cpeibl), NPH OMHCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MYECKUN CMBICI HCIOJIb3YEMbIX BEJIUYUH,
0o003HaueHUs W EIUHMIIBI (U3HUYECKUX BEIWYWH, HAXOAWTH (DOPMYIIHI,
CBSI3BIBAIONINE JTAHHYIO (DU3UUECKYIO BEIMYUHY C JAPYTMMHU BEIUYMHAMU,
CTPOUTH TpaPUKU U3yYEHHBIX 3aBUCUMOCTEH (DU3NUECKUX BEITUYMH;
XapaKTEepU30BaTh CBOWCTBA TeJ, (PU3WYECKHUE SBICHUS U MPOIIECCHI,
UCIIOJIb3Yys 3aKOH COXPAHEHUsI PHEPruu, 3aKOH BCEMUPHOIO TATOTEHUS,
NPUHLNN CYNEPHO3ULIUHN CUJI, HPUHLHUI OTHOCHUTENbHOCTH ['anwuies,
3aKoHbl HbIOTOHA, 3aKOH COXpAaHEHUsS HMITYJIbCa, 3aKOHBbI OTPAKECHUS U
MPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHUS 3apsSJ0BOT0 U MACCOBOIO YUCEN



OpU SAEPHBIX PEAKIMIX, IPU 3TOM J1aBaTh CIOBECHYIO (POPMYIMPOBKY
3aKOHA U 3aIUCHIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE IPOLECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTyal[il MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISABIATH
MPUYUHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHUECKUX
[IaroB C OMOpPOM Ha 2—3 W3YYCHHBIX CBOWMCTBA (PU3MYECKUX SIBICHUH,
(u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemaTh pacy€THhIE 33Ja4M (ONUPAIOIIKECS Ha CUCTEMY U3 2—3 ypaBHEHUI),
UCIIOJIb3YS 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOLINE (PU3NUECKUE BEIUYUHBL: HA
OCHOBE aHaJIM3a yCJIOBH 3aJa4M 3alUChIBaTh KPATKOE YCIOBUE, BHISABIIATD
HEJOCTAIONINE WM U30BITOYHBIC JaHHbIC, BHIOMPATh 3aKOHBI U (HOPMYIIHI,
HEOOXOJUMbIE [JJIsl PEIICHUs, MPOBOAUTh pacu€Thl MU OLCHUBATh
PEATUCTUYHOCTD MOJIYYEHHOIO 3HaYEHUS (PU3NUECKON BETUUHHBI;
pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTh TPU TOMOIIA
($u3MYECKUX METOMOB, WCIONB3ys OMHCAHHE HCCICIOBAHUS, BBIICIATH
IpOBEPSIEMOE TPEIANONOKEHNE, OICHUBATh MPABUIBHOCTh IOPSIIKA
IOPOBEJCHUS  HUCCIIEJOBAHMs, JIelaTb  BBIBOABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

IPOBOAUTH OMBITHI TIO0 HAOMIOACHUIO (PU3NYECKUX SBICHUN WM
(¢u3MYECKUX CBOMCTB Tea (M3ydyeHHE BTOpPOro 3akoHa HproToHa, 3akoHa
COXPaHEHHUsl HHEPTUH, 3aBUCHUMOCTh MEpHOAa KOJEOAHWW MPYKUHHOTO
MasiTHUKa OT MAaccChl Ipy3a M KECTKOCTU NPY>KUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIeOaHUH, IPSIMOIMHENHOE paclpoCTpaHEHHUE CBETa,
pasnokeHre 0esoro cCBeTa B CHEKTP, U3yUYCHHUE CBONCTB M300paKEHHUS B
IUIOCKOM 3€pKalie M CBOMCTB H300paX€HHs TMpeaMeTa B coOuparomieit
JWH3e, HAOMIOJEHNE CIUIONIHBIX M JIMHEHYAThIX CIIEKTPOB HW3ITyYeHUs):
CaMOCTOATENILHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa
000py1I0BaHUs, OMUCHIBATh XOJI ONbITA U €r0 PE3yJbTaThl, ((OPMYJIUPOBATH
BBIBOJIBI;

POBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, Ompeaenss
CpellHee 3HAaYeHUE HU3MepseMOoil BeIMYMHblI ((DOKYCHOE pacCTOSIHHE
coOuparoiel JUH3bI), OOOCHOBBIBATH BBIOOp cmOcO0a WU3MEpPEHUS
(M3MepUTENHHOTO MPUOOpa);

NPOBOANTH HCCIEAOBAaHHWE 3aBUCHUMOCTEH (DM3MUECKUX BEIUYHUH C
UCTIOJIb30BaHUEM MPSMBIX U3MEPEHHI (3aBUCUMOCTH ITyTH OT BPEMEHH TPH
PaBHOYCKOPEHHOM JIBIDKEHHH 0€3 HadyalbHOM CKOpOCTH, Mepuoia
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JAJUHBI HUTH, 3aBUCHUMOCTH
yria OTpakeHUs CBETa OT yrjla MajJeHUs U yria MpejJoMJICHUs OT yria
NaJicHns):. TUIAaHUPOBATh HCCIEAOBAaHUE, CAMOCTOSTENLHO COOHMpaTh



YCTaHOBKY, (HUKCHpOBaTh pe3yJbTaThl MOJTYYEHHOM 3aBUCHMOCTH
bU3MYEeCKUX BEIUYMH B BHUAC TAONWIl M TPaPUKOB, JeJaTh BBIBOIBI IO
pe3yJbTaTaM HCCIeA0BaHNUS;

IPOBOJNTH KOCBEHHBIE H3MEpeHUs1 (U3MUECKUX BEIMYUH (CpeaHss
CKOPOCTh U YCKOpPEHHE Teja MPH PaBHOYCKOPEHHOM JIBHKEHUH, yCKOPEHHUE
CBOOOJHOTO TMAaJCHMsI, >KECTKOCTb MPYKUHBI, KOIPOUIHUEHT TPEeHUS
CKOJIBKEHHS, MEXaHuueckas padoTa M MOIIHOCTh, YacTOTa M TIEPHOJ
KOJIeOaHHM MaTeMaTH4eCKOoro M MPY>KMHHOTO MAasTHUKOB, ONTHYECKas
CHJla COOMpAaroIIe JWH3BI, pPaTUOAKTUBHBIA (HOH): IUIAHUPOBATH
U3MEpEHHs, COOMpaTh SKCHEPUMEHTANIbHYIO YCTAHOBKY U BBIMOJHSITH
U3MEpPEHUs, CIeaysl MPEIOKEeHHOM WHCTPYKIMHU, BBIYHCISTH 3HAYCHUE
BEJIMUMHBI U aHAJIU3UPOBATH MOJYYECHHBIE PE3YJbTAThI C YUYETOM 3a/1aHHOM
MOTPEIIHOCTH U3MEPEHN;

cOOJII01aTh MpaBUjIa TEXHUKN 0€30MIaCHOCTH P paboTe ¢ 1ab0paTOpHBIM
000pyI0BaHUEM;

paznuyaTh OCHOBHBIC TMPH3HAKM M3YUYEHHBIX (U3UYECKUX MOJEIEH:
MaTepuajgbHas TOYKa, aOCONIOTHO TBEPIOE TENO, TOYEHHBI HCTOUYHUK
CBETa, JIy4, TOHKas JINH3a, IJIaHeTapHasi MOJIEJIb aTOMa, HYKJIOHHAs1 MOJIENb
aTOMHOTO SIJIpa;

XapaKTepU30BaTh TMPUHIUMBI JCUCTBUA HW3YYCHHBIX NPHUOOPOB W
TEXHUUYECKUX YCTPOMCTB C OMOpPOM Ha HUX ONHCAHUS (B TOM YHCIE:
CHHMIOMETP, NATYUKH IOJIOKEHUS, PACCTOSHUS M YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, MepHuckorn, ¢oToannapar, OINTHYECKHE CBETOBOJBI,
CTHIEKTPOCKON, JJO3MMETp, Kamepa BunbcoHa), WCHONB3ysS 3HAHHUS O
CBOMCTBaX (PU3MYECKHX SBJICHUA W  HEOOXOIMMBbIE (PUBHUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXEMAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKUX
YCTPOMCTB, H3MEPUTEIHHBIX TPHOOPOB U TEXHOJIOTUIECKUX MPOIIECCOB MPU
pelIeHnr  y4eOHO--TIPaKTUYECKUX 3a/ad, ONTHYECKHE CXEeMBI s
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie M COOMpAaroLIeH JIMH3E;
OPUBOJUTH  MPUMEPHl  (HAXOAUTh HHMOPMALMIO O  MPUMEPAX)
MPAKTHYECKOTO HWCIOJb30BaHUsA (PU3UYECKUX 3HAHWNA B TIOBCEIHEBHOM
KU3HH JIJIs1 oOecrieueHnsi 6€30MacHOCTH MPU 00paIleHuy ¢ MpudopaMu U
TEXHUYECKUMHU YCTPOUCTBAMU, COXPAaHEHUS 370POBbs U COOIIOACHUS HOPM
IKOJIOTUYECKOTO TTOBEICHHSI B OKPY KaIOIIeH cpeie;

OCYIIECTBIATh TOWCK HWHpOpManuu (U3HUECKOTO COJEpKaHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIIUPYS MOMCKOBBIN 3allpoc, HaXOAUTh
NyTH ONpEeNIeHUs] JOCTOBEPHOCTH IMOJIYY€HHON MHQOpMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U IOTIOJTHUTENbHBIX UICTOYHHUKOB,



UCIIOJIb30BaTh MPU BBHIMOJHEHUU YUEOHBIX 3aJaHUil HAyYHO--TIONYJISIPHYIO
auTepaTypy (U3NYECKOro COIepKaHUs, CIPABOYHbIC MaTEPHUAIIbI, PECYPCHI
cetru VHTepHeT, BIaneTh NpHUEMAMH KOHCIEKTHPOBAHUS  TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIMU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co3gaBaTh COOCTBEHHBIC NMUCHMEHHBIE W YCTHBIE COOOIICHHS] HAa OCHOBE
uH(OpMAIIMU W3 HECKOJbKHX HMCTOYHUKOB (DU3MUECKOTO COJEpKaHUS,
nyOJUYHO MPEJICTABIATh PE3yIbTaThl TPOSKTHOM WIIM UCCIIEI0OBATEIBCKON
JNEATEIbBHOCTH, TIPU 3TOM TPAMOTHO  MCIIOJIb30BaTh  HU3yYECHHBIN
NOHATUUHBIM anmapar HM3ydyaeMoro pasnena (U3UKA U COMPOBOXKIATH
BBICTYIUICHUE TIPE3CHTAIlUEd C Y4YETOM OCOOCHHOCTEW ayAuTOpUH
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosnnuyectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Konrpoabnbie | IIpakTHuyeckue
n/n NMPorpaMmbI Bcero o0pa3oBaTe/bHbIC
padoTsbI padoThbI
pecypcsbl
Pa3znen 1. ®u3uka u eé poJib B NO3HAHUM OKPY:KAIOLIEro MUpa
bubmnoreka LIOK
11 dusiia - ayka 0 npupose 2 0 0 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
12 o 3 0 1
HISHHCCICHE BETHAMIE https://m.edsoo.ru/7f416194
bubmnoreka LIOK
1. E i 1
3 CTECTBEHHOHAYYHBIH METOJ O3HAHUS 0 0 htts://m.edsoo.ru/7f416194
Hroro o pazneny 6
Pa3nen 2. [lepBonayajibHbIe CBeJIeHHS 0 CTPOEHHHU BellleCcTBa
bu6mmoreka [IOK
2.1 2
CTpoene peiiecTsa 0 0 https://m.edsoo.ru/7f416194
29 JIBr>KeHME M B3aMOJICCTBUE YaCTHIL 1 0 1 bubnuoteka [IOK
' BEIIECTBA https://m.edso0.ru/7f416194
bu6mmorexa [IOK
2.3 A 2 0 0
TPETATHDIC COCTOAMITE BEMlecTba https://m.edsoo.ru/7f416194
Hroro mo pazneny 5
Pa3znen 3. /IBH:KeHHMe ¥ B3aMMOJAeHCTBHE TeJl
Bbu6nmuoreka [IOK
3.1 M 4 0 0
CXAMITCCIOT ABHACHHIC https://m.edsoo.ru/7f416194



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

bu6mmoreka [IOK

32 Hnepus, Macea, IA0THOCTS 8 3 https://m.edsoo.ru/7f416194
Bu6muoreka [JOK
33 Cuna. Bupt cur o 3 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. laBiieHne TBEPABIX TeJl, ;KHAKOCTEN U ra3oB
41 [asnenue. [lepenaua naBiaeHus TBEPABIMU 3 0 bubnnoreka [IOK
' TeJIaMH, KUJIKOCTSIMH M Ta3aMH https://m.eds00.ru/7f416194
bubmuorexa [JOK
42 HlaBitetine K KoCTH > 0 https://m.edso0.ru/7f416194
bubmnoreka LIOK
43 ATMOCHEPHOE AaBIICHHE > 0 https://m.eds00.ru/7f416194
44 JlericTBUE )KMAKOCTH U Ta3a Ha MOTPYKEHHOE 3 5 bubnunoreka [IOK
' B HHX TEIIO https://m.edso0.ru/7f416194
Hroro no pazneny 21
Paznen 5. PaGoTa u MomiHOCTB. JHEpPrus
bu6mmorexa [IOK
1 P
> 400Ta  MOIIHOCTS 3 0 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
2 IT 2
> POCTHE MEXAHHIMAL > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
53 Mexantirieckas onepris 4 0 https://m.edso0.ru/7f416194
Wroro no pazneny 12
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

8 KJIACC

KounvecTBO 4acoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne o/m P Kontpoasnsie | IlpakTtuyeckue (wicpp )
NMPOrpamMmbl Bcero o0pa3zoBare/bHbIE
padoThI padoThI
pecypcbl
Pasznea 1. TenioBbie ABJICHUSA
bubnuoreka [JOK
11 7 2
CTpoCHHE i CBOHCTBA BELICCTBA https://m.edsoo.ru/7f4181ce
bubnnorexa [JOK
12 T 2 2
SIDIOBHIE NpOLECCRt 6 3 https://m.edsoo.ru/7f4181ce
Hroro o pazneny 28
Pa3nen 2. JnekTpuyecKkue i MAarHUTHDIE SIBJIEHUS
21 DIIEKTPUYECKHE 3aPs/Ibl. 3apsyKEHHBIC TeIa 7 0 bubnnoreka [IOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N N bubnuoreka [JOK
2.2 ITocTOSIHHBIN IIEKTPUYECKHUI TOK 20 1 7 httos://m.edsoo.ru/7f4181ce
bu6nmmorexka [IOK
23 MarhutHbie ABeHis 0 1 2 https://m.edsoo.ru/7f4181ce
bu6mmotexka I[IOK
2.4 4
IICKTPOMATHHTHAs HHAYKLHA 0 0 https://m.edsoo.ru/7f4181ce
Hroro 1o pasneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 12



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

9 KJIACC

KounvecTBO 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB H TEM uugpoBbie
Ne o/m P Kontpoasnsie | IlpakTtuyeckue (wicpp )
NMporpaMmbIl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
Pasznea 1. Mexannuyeckue ABJICHUSA
11 MexaHn4ecKkoe ABMKEHHE U CITIOCOOBI €T0 10 0 1 bu6nmmorexa LIOK
' OIUCaHUS https://m.edsoo.ru/7f41a4a6
bubnnorexa [JOK
12 B i 20 1 2
SAMOAeHCTBHE Te https://m.edsoo.ru/7f41a4a6
bubnuorexa [IOK
1.3 3 10 0 0
AKOHE COXparemtt https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexannuyeckue KoJ1e0aHUS U BOJHbI
bu6nmmoreka [IOK
2.1 M 7 0 1
CXAHHHCCKNE KOEOaHHA https://m.edsoo.ru/7f41a4a6
bu6nmmorexka [IOK
2.2 M . 8 1 0
CXAHHCCKHE BOTIHAI. 3BYK https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Pa3nes 3. D1eKTPOMArHUTHOE 1M0JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI
DIIeKTPOMarHUTHOE T0JIC U bubnmnoreka [IOK
3.1 6 0 0
JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pa3gen 4. CBeToBbIE ABJICHUSA



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

4.1 3aKOHBI paCIIPOCTPAHEHUS CBETA 6 bubsmorexa [IOK
' pacipoctp https://m.eds00.ru/7f41a4a6
bubnnorexa [JOK
4.2 JIuH3b1 1 onTUYECKUE TPUOOPHI 6 https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
4.3 Paznoxxenne 6eoro cBera B CIIEKTP 3 htts://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 5. KBantoBble siBJIeHUS
bubnnorexa [JOK
1 141 4
5 CITyCKAHHE U TIOTJIOIICHHUE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
52 CTpoctiie aTOMHOTO 1pa 0 https://m.edsoo.ru/7f41a4a6
bubnnorexa [JOK
: a 7
53 JEPHBIC PEAKITUN https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pazpnen 6. IToBTopuTe/IbHO-06001AI0MIT MOYJIb
6.1 [ToBTOpeHue n 06001IEHNE COACPIKAHUS 9 bu6nmmotexka [IOK
' Kypca pusmku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



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







ITIOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KouTtpoJbHbie

Bcero
padoTbI

IIpakTuyeckune
padoTsbI

Jlara
HU3y4eHust

DJIEeKTPOHHBIE
uudposbie
oOpa3zoBarTe/ibHbIE

pecypcsl

BBoanbiii unctpykrax no OT u Th B
kabunere ¢pusmku (MOT-09-17).
®usuka — Hayka O pUpoE.
SBnenus npuponsl. Puznyeckue
SIBIICHUSL.

Mexanndeckue, TIUIOBEIC,
3JIEKTPUYECKUE, MATHUTHBIC,
CBETOBbBIE, 3BYKOBBIC SIBIICHHUS.

du3nyeckre BETUUNHBI U UX
U3MEpeHHe.

JlabopaTtopHas pabora Ne 1:
«OmpeneneHue 1eHbI TeIeHUs
IIKAJIBI ©3MEPUTETHLHOTO IPUO0pay.
Wucrpykrax nmo Th (MTh-25-17,
Ny-13-17). Ypok-uccnempoBanue:
"N3mepenune Temneparypsl pu
MOMOIIIY XHJIKOCTHOTO TEPMOMETpa
Y JJaTYMKa TEMIEPaTyphl'.

Kaxk ¢usnka u npyrue ecTeCTBEHHBIE
HAaYKH U3Y4aroT IPUPOLY.
EcrecTBeHHOHAYYHBIN METOT

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



https://m.edsoo.ru/ff09f72a

no3HaHus. Onucanue GU3NIECKUX
SIBJICHUU C IIOMOILLIO MOJENIEH.

VYpok-uccnenosanue: "IIpoepka
TUIOTE3bI: 1aJbHOCTh NOJETA
1IapuKa, mymeHHOro
TOPU30HTANILHO, TEM OO0JIbIIE, YEM
Ooube BeicoTa mycka'. dusnka u
texHuka. Kparkas ncropus
OCHOBHBIX HAyYHBIX OTKPBITUH.
JlaboparopHas padora Ne 2:
"U3mepenune oobema Temna'.
Wucrpykrax no Tb (UTh-25-17,
Ny-13-17).

Crpoenue BemecTBa. Mosekybl.
OnbITHI, JOKA3bIBAIOIINE AUCKPETHOE
CTPOCHUE BEIIECTBA.

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

JIBMy>XeHHE YacTHIl BEIISCTBA.
Bbpoynosckoe npmxenue. TernoBoe
JIBU)KEHUE aTOMOB M MOJIEKYJI.
Juddysus B razax, )KUJIKOCTIX U
TBEPABIX Tesax. Bzaumonaencreue
YaCTHUI] BEIISCTRA.

bu6nmmoteka [IOK
https://m.edsoo.ru/ff0a013e

JlaGopatopHnas pabora Ne 3:
«Omnpenenenre pasMepoB MAIIbIX
tem». Unctpykrax no Th (UTh-25-
17, Ny-13-17). Ypok-uccienoBaHue:
"OnbITH 110 HAOIIOAEHUIO TETIOBOTO
pacuImpeHus razos'.

10

ArperaTHHe COCTOsIHHA BE€IICCTBA.



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

B3anMocBsA3b Mexy CBOWCTBAMU
BEILECTB B Pa3HBIX arperaTHbIX
COCTOSIHMSIX U UX

11 ATOMHOMOJIEKYJISIPHBIM CTPOEHUEM. bubmmorexa LIOK
https://m.edsoo.ru/ff0a0378
OcoOeHHOCTH arperaTHbIX
coCcTosiHUM BoAbL TecTupoBaHue:
"CTtpoeHnue BemecTra'.
MexaHn4eckoe JBHKEHUE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE bubmmorexa LIOK
https://m.edsoo.ru/ff0a05c6
JIBIDKCHHUE.

13 bubnuoreka [JOK
Ckopoctb. EnuHuIB! CKOpOCTH. https://m.edsoo.ru/ff0a079c
Pacuer myTu v BpeMeHU ABUKEHUSI.

1 I'paduku 3aBUCUMOCTH TIYTH U bu6mmoteka [LIOK
MOJYJISI CKOPOCTH OT BPEMEHH https://m.edsoo.ru/ff0a0ae4
JIBIDKCHHSL.

WNuepuusd. 3akoH uHEpIUH.
B3anmoneincTeue Ten Kak IpuyrMHa

15 WU3MEHEHUS CKOPOCTH JIBUKECHHUSI TEI. bubnnorexa [IOK
Macca kak Mepa UHEpTHOCTH TeJla. https://m.edsoo.ru/ff0a0c10
Enununer macesl. U3Mepenne maccsl
TeJa Ha Becax.

16 IInotHOCTH BemiecTBa. Pacuer macchl but6mmoreka [JOK
1 00beMa Tejia 1o ero MIOTHOCTH. https://m.edsoo.ru/ff0a0fee
Jlabparopnas pabota Ne 4:

17 «OmpeneneHue MmIOTHOCTH TBEPIOTO

tenay. Macrpykrax mo Th (MTh-25-
17, Ny-13-17).



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

Pemenue 3agay no remam:

18 «MexaHU4eCcKoe ABKEHUE) bubmorexa [IOK
g ’ https://m.edsoo.ru/ff0al23c
«Maccay, «IInmoTHOCTH BemecTBa'.
Cuna xak XxapakTepuCTHKa
19 B3auMmoercTeua Tea. Cuia
ynpyroctu. 3akoH ['yka.
Jlaboparopuas pabota Ne 5:
«3yueHune 3aBUCUMOCTH
20 pactspxeHus (aedopmariim)
MPYKUHBI OT IPUITIOKEHHOU CUITBIY.
Wuctpykrax no Th (UTh-25-17,
Ny-13-17).
21 SIBnenune Tarorenus. Cumia TSHKECTH.
CBs13b MEX]ly CUIION TSKECTH U
. bubnuorexa [JOK
22 Maccoii Tena. Bec tena. Pemenne
R " https://m.edsoo.ru/ff0al778
3aga4 o teme: "Cuia Tsokectu'.
Cuna TSKecTH Ha UX IJIaHETax.
23 dusnyeckue xa ai};e}:]r UCTHKH bubmmorexa HOK
P p https://m.edsoo.ru/ff0a1502
IJIaHET.
24 bubnuoreka [JOK
N3smepenue cun. Jnnamomerp. https://m.edsoo.ru/ff0al8cc
o5 bubnuoreka [JOK
Bec Tena. HeBecomocTsb. https://m.edsoo.ru/ff0al778
CloXeHHe ABYX CUJI, HaIIPaBICHHBIX
26 10 OJHOM nﬂ ;1}1:4X0171 ’ bubmmorexa [IOK
g . p ' https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIASA CHII.
97 Pemrenue 3agad mo reMe:

"PaBHOAENCTBYIOIIAs CUIT".



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

28

TpeHue CKOJIbKEHUs U TPEHUs
nokos. TpeHue B pupojie u
TEXHHUKE.

bubnnorexa [JOK
https://m.edsoo.ru/ff0alb9c

29

Jlaboparopnas padota Ne 6:
"N3y4yeHue 3aBUCUMOCTH CHJIbI
TPEHHS CKOJIBKEHUSI OT CHUJIIBI
JaBJICHUS U XapakTepa
COIIPUKACAIOLIUXCS TOBEPXHOCTEH".
Wucrpykrax nmo Th (MTh-25-17,
Ny-13-17).

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

30

Pemenue 3anay Ha onpeneneHre
PaBHOJEHCTBYIOLIEH CUIIBIL.

31

Pemenue 3amau mo remam: "Bec
tena", "I'paduueckoe n3o0paxeHue
cun", "Cunel", "PaBHOJelCTBYIOIIAS
cun". [loAroToBKa K KOHTPOJIBHOM
pabore.

bubnnorexa [JOK
https://m.edsoo.ru/ff0alde0

32

KonTponbnas padota Ne 1 o Temam:
"Bec tena. I'padguueckoe
nzobpaxenue cui. CHUIbL.
PaBHopelicTByromas cun'.

33

AHanu3 KOHTPOJILHOM pabOTHI.
Hasnenue. CiocoObl yMEHBIICHUS U
yBEIMYEHUS JaBjieHus. Pemenue
3ajad4 1o teme: "JlaBmenue".

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

34

JlaBiieHue ra3za. 3aBUCUMOCTh
JIaBJIEHUS Ta3a oT 00bEMa,
TEMIIEPATYPHI.

bubnunorexka [IOK
https://m.edsoo.ru/ff0a2376



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

[Tepenaua naBiieHUs: TBEPABIMU

35 TeJIaMU, JKUJIKOCTSIMH U Ta3aMu bubmorexa LIOK
» KA ' https://m.edsoo.ru/ff0a25b0
3akoH [lackains.
JlaBiieHUE B KUJIKOCTH U Irase,

36 BBI3BAHHOE JIEHCTBUEM CHJIBI bubmmoreka [TOK
TsHKecTU. PacueT naBiieHus https://m.edsoo.ru/ff0a2718
YKUJIKOCTH Ha JIHO ¥ CTCHKHU COCY/Ia.

Pemenue 3amau mo Teme: "JlaBiaenue
B JKMJIKOCTH U rase. 3akoH Ilackamns".
37 I'm I([)CTaTI/I‘leCKI/Iﬁ rapajokc bromiorexa LIOK
AP PAJOKE, https://m.edsoo.ru/ff0a2826
3aBUCHMOCTD JABJICHUS JKUIKOCTH
OT IIyOUHBI.

38 bubnnorexa [JOK
Coobuatrommuecs: cocy/ibl. https://m.edsoo.ru/ff0a2970
I'mppaBnnueckuit npecc. Pemenue

39 3a, af; 10 TeMe: "[[a]l;)J'ICHI/Ie brbsmorexa HOK

A . https://m.edsoo.ru/ff0a3136
KHUJIKOCTH".

40 Manomerpsl. [TopiiaeBoit

JKUJIKOCTHBIA HAcoC.
ATmocdepa 3emin 1 aTMochepHoe
nasiieHue. [ IpuumHel bubnuoreka [JOK

41 .

CYILIECTBOBAHUS BO3YIIHOMN https://m.edsoo.ru/ff0a2b5a
000JI09KH 3eMJTH.

42 Bec Bo3znyxa. Atmocdeproe bubnuoteka [IOK
JaBJICHUE. https://m.edsoo.ru/ff0a2b5a

43 W3mepenue armochepHOro bu6muoreka [IOK

nasneHus. OneIT Toppuyey.

https://m.edsoo.ru/ff0a2da8



https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8

3aBHCUMOCTB aTMOC(HEPHOTO

44 JABJICHUS OT BBICOTHI HAJl YPOBHEM bubmorexa LIOK
https://m.edsoo.ru/ff0a2fc4
Mopsl.

45 Bbapomerp-anepoua. Atmochepnoe bu6mmoteka LIOK
JIABJICHUE HA PA3JIMYHbIX BBICOTAX. https://m.edsoo.ru/ff0a2fc4

46 Pemenue 3anau: "Atmocdepnoe
naBsicHue".

JleiicTBHE )KUIKOCTH U ra3a Ha

47 IOTpy>KEHHOE B HUX TEIO. bubnuorexa LIOK
BrrTankusatomiast (apxumeaoBa) https://m.edsoo.ru/ff0a3276
cuia. 3akoH Apxumena.

JlaboparopHuas pabota Ne 7
«OmnpeeneHre BITAIKMBAIOIICH

48 CHWJIBI, ICHCTBYIOIIEH Ha bubmmoreka [JOK
MOrPYKEHHOE B JKHJIKOCTb TEIOM. https://m.edsoo.ru/ff0a33fc
Wucrpykrax nmo Th (MTh-25-17,

Ny-13-17).
JlaGopaTopnas pabora Ne 8
«HccnenoBanue 3aBUCUMOCTH Beca

49 Tena B Boje OT o0beMa bu6nmorexka [IOK
MOTPYKEHHOM B KUJIKOCTh YaCTH https://m.edsoo.ru/ff0a3514
tena». Mucrpykrax no Th (UTh-

25-17, Ny-13-17).

50 bubmuorexa [JOK
[ImaBanue Ten. BoznyxoriaBanue. https://m.edsoo.ru/ff0a3a96
JIaGoparopHas padoTta Ne 9

51 «KoHcTpynpoBanue apeoMeTpa Uin

KOHCTPYUPOBAHUE JIOJIKU U
OIIpELIETICHUE €€



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

Ipy30I0IbeMHOCTY. MHCTpYyKTaX
no Tb (UTb-25-17, Uy-13-17).

52

Pemenue 3amad o teme: "IlmaBanue
cynoB. BoznyxomnaBanue. JlaBienue
TBEPJbIX T, )KUJIKOCTEH U Ta30B.
Cuna Apxumena'. [TonrotoBka K
KOHTpPOJIbHOM pabore.

bubnnorexa [JOK
https://m.edsoo.ru/ff0a3654

53

Konrtponsnas padora Ne 2:
«JlaBiieHME TBEPBIX TEI, JKUJAKOCTCH
u ra3oB. Cuiia Apxumenay.

54

AHaM3 KOHTPOJIBHOUN PaOOTHI.
Mexannueckasi padora.

bubnuoreka [JOK
https://m.edsoo.ru/ff0a3f82

55

MortHocTh. EMMHUIBI MOIIIHOCTH.

bubnuorexa [JOK
https://m.edsoo.ru/ff0a3f82

56

VYpoxk-uccienoanue: "Pacuer
MOIIHOCTH, Pa3BUBAEMOM IpH
noabeme 1o JiectHuue". Pemenne
3aja4 1o Teme: "MexaHndeckas
paboTa ¥ MOIIHOCTB."

57

[IpocTeie MEXaHU3MBIL: pbIYar, OJIOK,
HAKJIOHHA IUIOCKOCTh. [TpaBuiio
paBHOBECHS pblyara.

58

MomeHT cuiibl. Peryaru B TEXHHKE,
ObITYy U ipupoe. JlabopaTopHas
pabota Ne 10: «BrisicHeHHE YCIOBUS

paBHOBecHs pbrayara». THCTpyKkTax
no Tb (UTh-25-17, Ny-13-17).

0.5

but6mmoreka [JOK
https://m.edsoo.ru/ff0a478e



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

59

Pemenue 3agau no teme: "YcinoBus
paBHOBecus poiyara’. [I[pumenenue
MpaBWJIa PaBHOBECHUS phlyara K
0710Ky. «30JI0TOE IPABUIION
Mexanuku. Kospoumment
MOJIE3HOTO AEHUCTBUS MEXAHU3MOB.

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a48a6

60

JlabGopaTopHnas padora Ne 11:
«M3mepenue KIIJI HakOHHON
mnockoctuy. MHcTpykTax no Th
(UTB-25-17, Uy-13-17). [IpocTeie
MEXaHU3MBbI B OBITY U TEXHHKE.

0.5

61

Pemenune 3amau no reme: "Pabora,
MotrHocTb, KITIA".

bubnnorexa [JOK
https://m.edsoo.ru/ff0a4c48

62

Mexannyeckast SHeprusl.
Kunernueckas 1 noTeHIMATIbHAS
JHEPrusl.

bubnnorexa [JOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHUS MEXaHUUECKON
sHepruu. [loaroroBka k
KOHTpPOJIbHOM pabore.

bu6nmorexa [IOK
https://m.edsoo.ru/ff0a4360

64

KonTtponsHast padora Ne 3 o Teme:
«Paborta. MOIITHOCTE. DHEPTUS».

65

AHanu3 KOHTPOJILHOM pabOTHI.
YPOK-3KCIIEPUMEHT 110 TEME:
"DKCIepUMEHTAIBHOE ONPEEIIEHNE
WU3MEHEHUS KUHETUYEeCKON U
MOTEHIIUAJIbHON SHEPTHH NTPU
CKaThIBaHUHM TeJa 110 HAKIOHHOM
IUIOCKOCTH .



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

66

PesepBHeIit ypok. Pabora ¢ TekcTamu
o Teme: "MexaHndeckoe
nekenue". O0o0menue u
MMOBTOPEHHE MaTepuaia /-To Kiacca.

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

67

PesepBHeIit ypok. Pabora ¢ TekcTamu
o teme: "/laBineHue TBEPABIX TEN,

JKUIKOCTeH U ra3oB". O0o0ueHne u
[IOBTOPEHHUE MaTepuaia /-To Kiacca.

bubnnorexa [JOK
https://m.edsoo.ru/ffOa4ffe

68

PesepBHblit ypok. Pabota ¢ TekcTamu
o teMe: "Padora. MomHocCTb.
Oueprus". O6o0cHNE U
[IOBTOPEHHUE MaTepuaia /-To Kjacca.

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68

12



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KJIACC

n/n

Tema ypoka

KoaunuyecTBO 4acos

Bcero
padoThbI

KonTtposabHubie

IIpakTHyeckue
padoTsI

Jlara
U3yYeHUs

DJIeKTPOHHBbIE
nudposbie
o0pa3oBaTejibHbIE

pecypchbl

BBoansblii nncTpykTax no OT ¢
y4yaluMucs B kabuHere GU3MUKH

MOT 09-17. OCHOBHEIE MOJI0KEHUI

MOH@KYHHpHO-KHHeTquCKOﬁ
TCOPHH U UX OIIBITHBIC

MOJATBEPKICHU. Macca u pazmep

aTOMOB U MOJIeKYJl. Monenu
TBEPJIOTO, KUJIKOTO U
ra3o00pa3HOro COCTOSTHUM
BEIIECTBA.

bubnuoreka [IOK
https://m.edsoo.ru/ff0a5256

OObscHEHnE CBOMCTB TBEPOTO,
KHUJKOTO U Ta3000pa3HOTo
COCTOSIHUI1 BelllecTBa HAa OCHOBE
ITOJIOKEHUN MOJIEKYJIIPHO-
KUHETHYECKOU TEOPUH.
Kpucrannmmueckue u amopgHbie
tena. CMaunBaHue u
KanmuIsipHoCTh. [ToBepXHOCTHOE



https://m.edsoo.ru/ff0a5256

HaTspKeHue. TeroBoe pacimpesHue
U CXKaTHe.

Temneparypa. CBs3b TeMIEpaTypbl

bub6mmoreka [IOK

3
CO CKOPOCTBIO TEIIOBOT'O ABUKECHHUSI httos://m.edsoo.ru/ff0a540e
Y4acTull.
4 Buytpennss sneprus. CriocoOsl bubnuorexa [IOK
W3MEHEHUS BHYTPEHHEN SHEPTUH. https://m.edsoo.ru/ff0a5530
5 Bupel reronepenauun bubmmorexa [IOK
A peaatit https://m.edsoo.ru/ff0a5a26
Jlaboparopuas padora Nel
6 «M3yuenue ycrporcra
kasiopumerpa». MHctpykrax no Th
(UTB-25-17, Ny-13-17)
7 KonunuecTBo TEmIOTHI. Y IenbHas bubnuorexa [JOK
TEIUIOEMKOCTb. https://m.edsoo.ru/ff0a5c60
Pemenue 3agau "KonnuectBo
8 TEIUJIOTHI IPU HATPEBAHHUH U bubmorexa [IOK
" https://m.edsoo.ru/ff0a6412
OXJIKJICHUH TET
JlabopaTtopHas pabota Ne2
9 «M3ydenue mporecca bubnnoreka [IOK
teriooomMeHa». UnctpykTax no Th https://m.edsoo.ru/ff0a65c0
(UTB-25-17, Ny-13-17)
Pacuér xonmuecTBa TEMIOTHI,
10 HE00XO0IMMOTO /IJIsl HarpeBaHus Teja bubnmnoreka [IOK
WJIM BBIJIEIIAEMOT0 UM IIpH https://m.edsoo.ru/ff0a6976
OXJIaX/ICHUH.
1 JlaGopatopnas pabota bu6muoreka [IOK

Ne3«H3mepenue yaenbHon

https://m.edsoo.ru/ff0a7088



https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088

TEIUIOEMKOCTH BEIIIECTBAY.
Huctpykrax o Th (MTh-25-17,
Ny-13-17)

DHeprus TOmuBa. Y aejibHas

bubnuorexa [IOK

12 TEIUIOTA CrOpaHus TOIUIMBA. https://m.edsoo.ru/ff0a6a98
Pemenue 3anau mo reme
13 "Koa1uecTBo TEII0Thl IpU
HarpeBaHUU BEIIECTBA U CTOPAHUU
ToIMBa"
CamocrosTenbHas paboTa o Teme
"Konu4ecTBo TEIIoTh Ipu
14 HarpeBaHUU BEILIECTBA U fropaHI/H/I bubmiorexa LIOK
| https://m.edsoo.ru/ff0a6bb0
TOILIUBA
3aK0H COXpaHEHUS U TIPEBPAILICHUS
15 SHEPTUU B MEXaHUIECKUX U TETUIOBBIX
npoiieccax. Y paBHEHUE TEIJIOBOTO
OayraHca.
16 TemnooOMeH U TemIoBoe bu6nmorexka [IOK
paBHOBECHE. https://m.edsoo.ru/ff0a5800
17 IInaBnenue u OTBEpAEBaHKE bubnnorexa [IOK
KPUCTAJUIMYECKUX TEIL. https://m.edsoo.ru/ff0a7b5a
18 V nenpHas TemioTa IUIaBJIeHUs bubnmorexa LHOK
https://m.edsoo.ru/ff0a71d2
but6mmoreka [JOK
19 [TapooGpazoBanue U KOHACHCAITH. httos://m.edsoo.ru/ff0a72fe
20 Vicrapenye bubmuoteka [LIOK

https://m.edsoo.ru/ff0a740c



https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

21

Kuneunune. Y aensHas Temiora
napooOpa3zoBaHUs U KOHCHCAIIUU.
3aBUCUMOCTb TEMIIEPATYpPBI
KHUIICHUS OT aTMOC(EPHOTO
JIaBJICHUS

bubnnorexa [JOK
https://m.edsoo.ru/ff0a786¢

22

BnaxxnocTs Bo3ayxa. JlaboparopHas
paborta Ned «M3mepenue
OTHOCHUTENbHOU BIIAKHOCTH
Bo3ayxa». Mucrpykrax no Th
(UTB-25-17, Ny-13-17)

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

23

Pemenue 3aga4d Ha OIpCACIICHUC
BJIA’JKHOCTH BO3JyXa

24

[TpuHIHMITBL paObOTHI TEIIOBBIX
neurareneii. [lapoBast TypOuHa.
JIBUTaTeNlb BHYTPEHHETO CrOPaHHUs

25

KII/I TermoBoro nBuraTeisi.
TennoBbie IBUTATENH U 3a1UTa
OKpY>Karolen cpeibl

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a7c7c

26

Pemenue 3ana4 no teme «3akoH
COXpaHEHUs U MPEBpaICHUS
SHEPTHH B TEILIOBBIX IIPOLECCAX»

27

[ToaroroBka Kk KOHTPOJIBHOM paboTe
1o TeMme ""TenaoBrie ABJICHUS.
N3meHeHune arperaTHbIX COCTOSIHHUMA
BemecTna"

but6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbnas padora Nel mo teme
"TerioBble aBiIeHUA. I3MeHEeHHE
arperaTHbIX COCTOSIHMM BelecTBa"

but6mmoreka [JOK
https://m.edsoo.ru/ff0a86ae



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

29

AHanM3 KOHTPOJIBHON PabOTHI.
DnekTpusanus Teiu. JIBa poaa
ANEKTPUYECKUX 3apsI0B

30

Ypok-uccinegoBanue
«INEKTPOCKOM. DIEKTPU3ALUS TEN
WHAYKIMEN U IIpU
CONPUKOCHOBEHUH"

31

B3aumoneiicTBue 3apsyKeHHBIX TE.
3axoH Kynona. Diekrpudeckoe
noJe.

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

32

HarnpsiskeHHOCTB 371EKTpUYECKOT0
nosist. [IpuHnun cynepnosunuu
EKTPUYECKUX NOJIEN

bubnnorexa [JOK
https://m.edsoo.ru/ff0a8ala

33

Hocurenu snekTpruyecKux 3apsiioB.
OnemeHTapHbli 3apsj. CTpoeHue
aToma

34

[IpoBOAHMKY U AUDIEKTPUKHU. 3aKOH
COXpaHEHUs IEKTPUIECKOrO0 3apsia

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a8ef6

35

VYpoxk-koH(pepenuus «Cratudeckoe
aeKTpu4ecTBO. Ero yuér u
HCIOJIb30BaHUE B OBITY U TEXHHKE.

bu6nmorexka [IOK
https://m.edsoo.ru/ff0a90cc

36

DNeKTpUUECKUN TOK, YCIOBUS €ro
cyuiectBoBaHusA. IcTOUHNKH
AIIEKTPHYECKOTO TOKA

bu6mmotexka I[IOK
https://m.edsoo.ru/ff0a95a4

37

DJIeKTpUYecKas Lenb U eé
COCTaBHBIE YaCTH

but6mmoreka [JOK
https://m.edsoo.ru/ff0a96b2



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
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https://m.edsoo.ru/ff0a96b2

DJIEKTPUUYECKU TOK B METaJLJIaX,

38 JKHUJIKOCTSX 1 razax. JlercTBus
ANEKTPUYECKOTO TOKa
39 Cwuia Toka. AMmnepmerp.
Jlaboparopnas pabora Ne 5 «Coopka
JJIEKTPUYECKOM LU U U3MEPEHUE
40 CHJIBI TOKA B €€ Pa3InYHBIX bubmmorexa LIOK
p https://m.edsoo.ru/ff0a8bd6
yuactkax». MacTpykrax no Th
(UTB-25-17, Ny-13-17).

41 DNEeKTPUUYECKOEe HAMIPSIKEHUE. bubnnoreka [IOK
BonsT™merp. https://m.edsoo.ru/ff0a9838
JlaboparopHuas padota Ne 6
«M3mepenune HanpsHKEHUs Ha

42 aSHH‘{I;II)IX acicax bubmorexa LIOK
P yqv https://m.edsoo.ru/ff0a9e14
ANMEKTPUUIECKON ey, MHCTpyKTax
o Th (UTB-25-17, Ny-13-17)
3aBUCHUMOCTH CHIIBI TOKA OT

43 HanpskeHus. 3akoH Oma i brbmmorexa [IOK

P ' A https://m.edsoo.ru/ff0aa738
y4acTKa IemH.

44 CornpoTuBieHNE NPOBOJHUKA. bubnuoreka [JOK

VY ienpHO€E CONMPOTHUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738

45 Perrenne 3a1a4 o teme «3akon OMma, bu6mmotexka I[IOK

COIPOTHBIICHUE MIPOBOTHUKA https://m.edsoo.ru/ff0aa44a
Peocratsl. JlaGopaTtopHas pabota
Ne7 «3mepenune conpoTUBICHUS
P P bubmuorexa [JOK
46 MPOBOHMKA. M3ydeHune mpuHIIHITA

nencTBus peocrara». MHCTpyKkTax
no Th (MUTh-25-17, Uy-13-17)

https://m.edsoo.ru/ff0aa04e



https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

IlocnemoBarenbHOE B napaJijiCJIbHOC

47
COEIMHEHUS IPOBOIHUKOB
JlaGopaTopHas pabota Ne§
"N3y4yenue napanieabHoro
i P " bubmmoreka [IOK
48 COCTMHEHUS TIPOBOIHUKOB".
https://m.edsoo.ru/ff0aaa58
Wucrpykrax no Th (UTh-25-17, Uy-
13-17)
Pa6ota u MomHOCTb
49 ANEKTPUYECKOTO TOKA. 3aKOH bubmorexa LIOK
P ' https://m.edsoo.ru/ff0aadle
Jxoynsa-Jlenua
Jlaboparopuas pabora Ne9
«3mMepeHre MOIITHOCTH U paboThI
P R . P bubnuorexa [JOK
50 TOKa B DJIEKTPUUECKOU JTaAMIIC».
https://m.edsoo.ru/ffOaaf8a
Wucrpykrax mo Th (UTh-25-17,
Ny-13-17)
Pemenue 3anay Ha npUMEHEHNE
51 3akoHa OMa JJis pa3InyHOTO brbsmorexa HOK
P https://m.edsoo.ru/ff0ab124
COCTMHEHHUS IPOBOHUKOB
59 Jlamnia ocBelieHus. IEKTPUUECKUE bubmuoreka [JOK
HarpeBaresbHble TPUOOPHI. https://m.edsoo.ru/ff0ab3e0
DNEeKTPUYECKHE LIEeTH U
53 MOTPEOUTENH AIIEKTPUUECKON bubmuorexa [LIOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHHE
[ToaroroBka Kk KOHTPOIBHOM paboTe
0 TemMe "DIIEKTPUYECKHUE 3apsbl.
bu6nunorexa [IOK
54 3apspKeHHbBIE Tela U UX

B3anMoiericTBUS. I1oCTOIHHBIN
ANEKTPUYECKUH TOK"

https://m.edsoo.ru/ff0abd2c



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c

55

Kontposbnas padora No2 o reme
"DneKTpudecKue 3apsbl.
3apspKeHHBIC Tea U UX
B3auMoiercTBUs. [10CTOSHHBIN
AJIEKTPUYECKUM TOK"

bubnnorexa [JOK
https://m.edsoo.ru/ff0abea8

56

AHaM3 KOHTPOJIBHOM pabOTHI.
[TocTosiHHBIE MAarHUTBI, KX
B3anMo/ieiicTBie. MarHUTHOE MoJIe.
OmnsIT Opcrena.

57

MarauTHO€ 1oJie MPOBOHUKOB C
TOKOM U ITOCTOSIHHBIX MarHuTOB.
MarauTHbIe THHUH. MarauTHoe I10J1e
KaTYIIKA C TOKOM. DJIEKTPOMArHuTh
Y UX NIPUMEHEHHUE.

bubnnorexa [JOK
https://m.edsoo.ru/ff0ac3d0

58

MaruutHoe none 3eMIId U €70
3HAUYEHUE JJIs1 )KU3HU Ha 3eMJI€.
JlelicTBuE MarHUTHOTO TOJIS Ha
IIPOBOJHHUK C TOKOM. [IpaBuio
JIEBOY PYKHU.

bu6mmotexa I[IOK
https://m.edsoo.ru/ff0acOba

59

WNHnykuys MarHUTHOTO MOJISL.
DNEeKTpOABUTATEIb TOCTOSIHHOTO
ToKa. cros30Banme
3JI€KTp0I[BI/IFaT€J'I€I/IWB TCXHNUYCCKHUX
YCTPOMCTBAX U Ha TPAHCHOPTE.

bu6mmoteka [IOK
https://m.edsoo.ru/ff0acld?2

60

Mar»autHbeIM IOTOK. SIBIEeHUE
3JIEKTPOMArHUTHON MHIYKIIUH.

but6mmoreka [JOK
https://m.edsoo.ru/ff0ac74a

61

JlaGopatopnas pabora NelO
"N3y4yeHue sBneHus
AJEKTPOMArHUTHOM UHIYKIUN"

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac86¢c



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

Wucrpykrax no Tb (UTh-25-17,
Ny-13-17)

62

HanpasneHnue HHAYKIIMOHHOIO TOKa.
IIpaBuio JleHna.

63

[ToaroToBKa K KOHTPOIBHOU paboTe
1o TeMe "DJIeKTPUUYECKue u
MarHuTHbIE ABJIeHUS"

64

KonTponbhas pabota Ne3 o teme
"DJIeKTpOMAarHuTHbIE SIBJIECHUA"

65

AHaM3 KOHTPOJIBHOU pabOTHI.
Dnextporenepatop. CriocoObl

ITOJIyYEHUS DJIEKTPUYECKOM SJHEPIUH.

DNEeKTPOCTaHIUU Ha
BO300HOB/IIEMBIX UCTOYHUKAX
SHEPrUH

bubnnorexa [JOK
https://m.edsoo.ru/ff0ach14

66

Pabora ¢ TekcTamu 110 TEMe
"TerutoBble ABIeHUS"

bu6nmmorexka [IOK
https://m.edsoo.ru/ffO0acc5e

67

Pabota ¢ Tekcramu no Teme
"IIoCTOSHHBIN 3JIEKTPUIECKHUIA TOK"

bu6mmotexa I[IOK
https://m.edsoo.ru/ff0acdc6

68

Pabora ¢ TexkcTamu 110 TEMeE
"MaruuTtHsie SBiIeHUS"

OBIIEE KOJIMYECTBO HACOB I10
[TPOTPAMME

68

10



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

9 KJIACC

Kosaun4vecTBO 4acoB DJIeKTPOHHbIE
Ne [ara uudpoBbie
n/n Tewa ypoxa Bcero Kontpoabnbie | Ipaxririeckue H3y4YeHHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypchbl
BBoausbiit unctpykrax no OT u Th B
kabunete ¢pusuku (MOT-09-17).
MexaHnndeckoe JBHKEHUE.
1 1 0 0
OTHOCHUTENBHOCTh MEXaHUYECKOTO
IBYOKCHHS. MaTepuanbHas TOYKa.
Cucrema orcuera.
5 [lepemenienue. Onpenenexue 1 0 0 bubnnoreka [IOK
KOOPJHMHATHI JBUKYILETOCS Tea. https://m.edsoo.ru/ff0ad474
3 PaBHOMeEpHOE npsIMONIMHEITHOE 1 0 0 bubmmoreka [JOK
JIBUKCHHE https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE NpsIMOIUHENHOE
4 nBukeHue. CpeHsisi ¥ MTHOBEHHAs 1 0 0
CKOpOCTh
5 [IpssMonMHENHOE PABHOYCKOPEHHOE 1 0 0 bubnnoreka [IOK
JIBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO JIBUKCHHS. 1 0 0
I'padux ckopoctu
7 [lepememenne Tena npu 1 0 0 but6mmoreka [JOK
PaBHOYCKOPEHHOM JIBHKECHHHU. https://m.edsoo.ru/ff0adb18
8 JlabopaTtopHas padora Nel 1 0 1
"OnpeneneHne yCKOpeHMs Tella Npu



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

PaBHOYCKOPCHHOM ABHXXCHUU 110

HaKJIOHHOM r1ockocTH" MHCTpyKTax
no Tb (MUTh-25-17, Ny-13-17)

PaBHOMEpHOE IBUXKEHUE 11O
okpyxnoctu. [lepnon u yactora

bubnuorexa [JOK

9
oOparnienus. JIuneitHas u yriaosas https://m.edsoo.ru/ff0ae176
CKOpPOCTH
10 LlenTpocTpeMuTeNbHOE YCKOPEHHE
11 OTHOCHTEIIBHOCTD JIBHYKCHUS. bubnuorexa [JOK
[Tepsriii 3akoH HproTOHA. https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HetoToHa. Bextop bubmmoreka [IOK
cwibl. PaBHOEHCTBYIOIIAA cHla https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akoH HproToHa. bubanoreka [IOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
1 Pewrenue 3ana4 Ha IpUMEHEHUE bubnnoreka [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 CBoOoaHOe majieHue Tenl. Y CKOpeHHe bu6nmmorexa [IOK
CBOOOIHOTO MaICHUS. https://m.edsoo.ru/ff0af044
16 Cuia TSDKECTH ¥ 3aKOH BCEMUPHOTO bubmuoreka [JOK
TATOTEHUSI. https://m.edsoo.ru/ff0af044
Ypok-koHpepeHus «Y CKopeHHe
17 cBOOOHOTO Ma/IeHUs Ha 3emiie U
JIpyTrux HeOECHBIX TeJax.
Pemenne 3aga4 mo reme "Cuna
18 TSDKECTU U 3aKOH BCEMHUPHOTO bubmmorexa [TOK
" P https://m.edsoo.ru/ff0af5f8
TATOTCHHUS
b K
19 Cuna ynpyroctu. 3akoH ['yka nommorexa O

https://m.edsoo.ru/ff0aeca?



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
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Pemrenne 3amay mo reme «Cuita

20
YIIPYTOCTH
JlabGopaTopHas paborta Ne2

1 «OmnpeneneHue )KeCTKOCTU bubnuorexa [JOK
npyxxuHb». MHCTpyKTaXk o Th https://m.edsoo.ru/ffOaee28
(UTB-25-17, Ny-13-17)

99 Bec Tena, nBmxyierocs ¢ bubmmoreka [IOK

YCKOPEHHUEM. https://m.edsoo.ru/ff0af738

93 Pemenue 3ama4 rmo reme "3akoHBI bubnuorexa [JOK

Herorona. Cunbi». https://m.edsoo.ru/ffOafa26
HckyccTBEeHHBIC CITYTHUKU 3EMITH.
24 [lepBas kocMHUYecKasi CKOPOCTb. bubmmorexa [IOK
https://m.edsoo.ru/ff0af8be
HeBecomocTs 1 neperpys3ku.
bubnuorexa [JOK
25 Ca TpeHhs. https://m.edsoo.ru/ff0afh8e
JlabopaTtopHas pab6ota Ne3
26 "Onpeznenenue ko3 UIMEHTa TPEHHS bubnuorexa [LIOK
ckosbkeHusa" MHcrpykrax o Th https://m.edsoo.ru/ff0af33c
(UTB-25-17, Ny-13-17)
PaBHOBEeCHE MaTepuanbHON TOUKH.

97 AGCONIOTHO TBEPJIOE TEIIO. bubnuoreka [LIOK
PaBHOBecue TBEpOTO TENA C https://m.edsoo.ru/ffOafe36
3aKpEIUIEHHONW OChIO BpaIllCHUS

28 MowmenT cuinbl. LlenTp TsxecTn
[ToaroToBka K KOHTPOJIbHOM paboTe BuGmorexa LIOK

29 1o TeMe "MexaHnuecKoe IBIKEHIE.

Bs3aumogeiictue Ten"

https://m.edsoo.ru/ff0b0408



https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
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Kontposbnas padora Nel o reme

30 "MexaHn4YecKoe JBUKEHNE bubsmorexa [IOK
N g ' ' https://m.edsoo.ru/ff0b06ec
BzanmoneiictBue ten"
AHaM3 KOHTPOJIBHOM pabOTHI.
Nmnynbce Tena. UMnynbe CUITBL.
31 3aKOH COXpaHCHHS UMITYJIbCca bubmmorexa [IOK
P 4 ' https://m.edsoo.ru/ff0b07fa
Yupyroe u Heynpyroe
B3aMMO/ICHCTBUE
Pemenue 3aga4 mo reMe "3akoH bubnnorexa [JOK
32 "
COXpaHEHUs1 UMITYJIbCa https://m.edsoo.ru/ff0b096¢
33 VYpoxk-koHpepenuus "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"
bubnnorexa [JOK
34 Mexannueckas padoTa U MOIIHOCTb
P B https://m.edsoo.ru/ff0b0a84
35 PaboTa cuibl TSDKECTH, CHITBI bubnnorexa [JOK
YOPYTOCTH M CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
Pemenue 3amau mo teme
36 «OmnpeneneHue padoThl CUITBI TPEHUSI
MIPY PAaBHOMEPHOM JIBI)KEHUH Tela
10 TOPU3OHTAILHOM TOBEPXHOCTH Y.
37 CBs13b 3HEpruu u paboTHI.
[ToTenuuanpHas HEpTUs
18 Kunernueckas sneprus. Teopema o bu6muoreka [IOK
KMHETUYECKON SHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUU B
MEXaHUKe
40 Pemenne 3anau «M3y4yenue 3akoHa bu6nmnoreka LIOK

COXPAHCHUS SHCPIUN).

https://m.edsoo.ru/ffOb12fe



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
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https://m.edsoo.ru/ff0b0db8
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41

KonebarensHoe JABMXXCHUEC U €TI0
XapaKTECPUCTUKH

bub6mmoteka [IOK
https://m.edsoo.ru/ff0b1858

42

3aryxarouye KojaeOaHusl.
BrinyxaeHHbie KosieOaHusl.
Pe3onanc

bu6mmoteka [IOK
https://m.edsoo.ru/ffOb20f0

43

MareMaTnyecKkuii U pyKUHHBIN
MAasiTHUKH

44

VYpok-uccrnenoBanue «3aBUCUMOCTb
nepuoja KolebaHui OT KECTKOCTU
IIPY>KUHBL ¥ MACCHI IPy3a»

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

45

[IpeBpatienue sHeprun nNpu
MEXaHUYECKUX KOJICOaHHSIX

46

Jlaboparopnas pabota Ned
«HMccienoBanne 3aBUCUMOCTH
4acTOTHI U TIEpHO/1a CBOOOTHBIX
KoJIeOaHUH HUTSIHOTO MasiTHUKA OT
ero b MHCTpyKTak o Th
(UTB-25-17, Ny-13-17)

bubnnorexa [JOK
https://m.edsoo.ru/ffOblaec

47

Pemenue 3ama4 o reme «MexaHU4ECKUE
KOJIEOAHU»

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexauunueckue BoJHBL. CBOWCTBA
MeXaHu4ecKuX BOJIH. [IpogosibHbIE 1
TIOIIEPEYHBIE BOJIHBI

bu6mmoteka I[IOK
https://m.edsoo.ru/ffOb21fe

49

Ypok-koHpepeHmus "MexaHnueckue
BOJIHBI B TBEPIOM TEJIE.
CeiicMHUY€eCKr€ BOITHBI"

50

3Byk. Pacnpoctpanenue u
OTpa’KeHHE 3ByKa



https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

51

Ypok-uccnenosanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

52

I'poMKOCTb 3ByKa U BBICOTA TOHA.
AKYCTUYECKHI pe30HaHC

53

Ypok-koHpepeHus "Y 1bTpa3Byk U
MH(]Pa3BYK B MPUPOJIC U TEXHUKE"

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

54

[ToaroTroBKa K KOHTPOIBHOU paboTe
110 TeMe "3aKOHbI COXPaHEHMUS.
Mexannyeckue KojaeOaHust U BOJTHBI"

bubnuoreka [JOK
https://m.edsoo.ru/ffOb25f0

55

KonTponbnas pabota Ne2 o teme
"3aKOHBI COXpaHEHUSI.
Mexanuueckue KoieOaHus U BOTHBI"

56

AHaM3 KOHTPOJIBHOUN PaOOTHI.
DNEeKTpOMarHuTHOE IoJIe.
DNeKTPOMarHUTHbIE BOJIHbI

bubnuorexa [JOK
https://m.edsoo.ru/ffOb2abe

57

CBolicTBa 3JIEKTPOMarHUTHBIX BOJTH

58

Ypok-konpepenmus "[lkana
ANEKTPOMATrHUTHBIX BOJIH.
Hcnonb30BaHue 2NEKTPOMArHUTHBIX
BOJIH JJII COTOBOI ¢BA3H"

bu6mmotexka I[IOK
https://m.edsoo.ru/ffOb2fe6

59

VYpok-uccnenosanue "M3yuenne
CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C
MOMOIIBI0 MOOHMIIBHOTO TenedoHa"

bu6munorexa [IOK
https://m.edsoo.ru/ff0b2c6c

60

Pemenue 3a1a4 Ha onpeneneHne
qaCTOThI U JJINHBI
3JIEKTPOMATHUTHOMN BOJIHBI



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

DneKTpOMarHuTHas IpUPO/ia CBETA.

bu6mmoteka [IOK

61 CkopocTh cBeTa. BoimHoBbie
P https://m.edsoo.ru/ff0b31d0
CBOICTBaA CBETa
Uctounuku cBera. [Ipsmonuneiinoe
62 acnpocTpaHeHHe cBeTa. 3aTMEHHUS Brbmmorexa [JOK
pactipoctp ' https://m.edsoo.ru/ff0b3658
ComHia u JIyHsl
3aKOH OTpa)KeHHs CBeTa. 3epKasa.
63 Pemrenne 3amay Ha npuMeHEHNE bubmorexa LHOK
A p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUS CBETA
64 [Ipenomiienue cBeta. 3aKoH bubnuoreka LIOK
MpEeOMJICHHUSI CBETa https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTPAKECHHE
65 cBera. Mcnonp3oBaHue MOJIHOIO bubnnorexa [JOK
BHYTPEHHEIO OTPAKEHUSI B https://m.edsoo.ru/ffOb3c5c
OIITHYECKUX CBETOBOAX
Ypok-uccnenoBanue
"UccnenoBanue 3aBUCUMOCTH yIJia
66 MIPEJIOMJIEHUS CBETOBOIO JIy4a OT
yrja najeHus Ha rpaHule "Bo3ayX-
CTEKJIo".
VYpok-koHpepeHIHs
"M crions30BaHuEe MOITHOTO
67 BHYTPEHHETO OTPa)KEHHUS:
CBETOBO/IBI, OITTUKOBOJIOKOHHAS
CBA3L"
bu6munorexa [IOK
68 JInnzel. OnTuueckast cuia JIMH3EL
https://m.edsoo.ru/ff0b3f2c
. Bubnuoreka IIOK
69 [Toctpoenne n300pakeHuii B INH3AX 1

https://m.edsoo.ru/ff0b444a



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a

JlaGopaTopHas padota No5
"Onpenenenue GoKycHOTO

70 paccTOsSHUS U ONITUYECKON CUIIBI buomiorexa LIOK
. https://m.edsoo.ru/ff0b4206
cobupartomieit 1uH3b1". MTHCTpYKTax)
no Th (MTB-25-17, Ny-13-17)

7 Ypok-koHpepenius "OnrTuueckue bubnnoreka [IOK
JIMH30BBIC TIPUOOPHI" https://m.edsoo.ru/ffOc0a7e

79 I'11a3 kak onTHYECKas CUCTEMA. bubmmoreka [IOK
3peHue https://m.edsoo.ru/ff0b4684

73 Ypok-koHpepentus "lederTo
3penus. Kak coxpanuts 3peHue"”

Pa3noxxenue 0enoro cBera B CIIEKTP.

74 Omnbitel HetoTona. Crnoxenue bubnnoreka [IOK
CIIEKTpaJIbHBIX 1IBETOB. [lucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlabopaTtopHas pabota Ne6
«HaOsroneHne CrIomHoro u

. bubmuoreka [JOK
75 JTUHENYATHIX CIIEKTPOB UCITYCKAHUS».
https://m.edsoo.ru/ff0cOe2a
Wnctpykrax no Th (UTh-25-17, Ny-
13-17)
VYpoxk-nipaktukym "BonHoBbie

76 CBOMCTBA CBeTA: TUCHIEPCHs,
uHTephepeHys u audpakuus”

77 OmnerTel Pezepdopaa u mmanerapHas bubnmnoreka [IOK
MOJedb aToMa https://m.edsoo.ru/ff0c12a8

78 ITocrynartel bopa. Monens atroma

bopa



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

I/ICHYCKaHI/IC U IIOTJIOIICHHUE CBETa

. bu6mmoteka [IOK
79 atomoMm. KBanTbl. JInneiyarsie httos://m.edsoo.ru/ffoc144c
CHEKTPBI
80 VYpoxk-nipaktukym "Habmnronenue bubmmoreka [IOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PamnoakTBHOCTH U €€ BUJIBI bubmmorexa [IOK
A A https://m.eds00.ru/ff0c1672
82 CrpoeHue aToMHOT O fJ1pa. bubmmoreka [JOK
Hyknonnas Mmonens https://m.edsoo.ru/ffOc18ac
83 PanpnoaktuBHBIE TpEBpALLICHUS. bubnnoreka [IOK
N3otonsl https://m.edsoo.ru/ffOclal4
Pemenue 3agau o teme: bubmuoreka [IOK
84 "
"PannoakTuBHBIE IPEBPALLICHUS https://m.edsoo.ru/ffOclb4a
85 [Tepuon morypacmana
Ypok- EHLUSA
86 "IP Ol KOH(epent bubmmorexa [[OK
HIOAKTHBHRIC HINYACHHA ]i https://m.edsoo.ru/ff0c2126
MIPUPOJIC, METUIINHE, TEXHUKE
SAnepHblie peakiinu. 3aKOHbBI
87 ccilx paHeHII/)ISI 3aH;1 OBOTO U bubsmorexa HOK
P PAA https://m.edsoo.ru/ff0c1c58
MacCOBOTO YHCEI
88 DHeprusi CBsI3U aTOMHBIX SITIEP. bubnnoreka [IOK
CBs13p Macchl ¥ SHEPTUH https://m.edsoo.ru/ffOcld7a
89 Pemenue 3anau no teme "SAnepueie
peakuun"
JlaGoparopHas pabota Ne7
pATOpHasp BuGmotexa ITOK
90 «M3ydyeHue TpeKoB 3apsHKEHHBIX

YaCTHI] 110 TOTOBBIM (poTorpadusimy».

https://m.edsoo.ru/ff0c1e88



https://m.edsoo.ru/ff0c144c
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Wucrpykrax no Th (UTh-25-17, Uy-
13-17)

91

Peakuuu cunTe3a u 1eineHus siep.
Uctounnku sHeprun ConHua v 3BE371
Snepnas sHepreruka. Jlencrteus
PaIOAKTUBHBIX U3Jy4YEeHUN Ha
JKUBBIC OPTraHU3MBbI"

92

[ToaroroBka Kk KOHTPOJIBHOM paboTe
1o TeMe "DIEeKTPOMarHuTHOE MOJIE.
DNEeKTPOMarHUTHbIE BOJHBI.
KBanToBbie sBineHU:"

bubnuoreka [JOK
https://m.edsoo.ru/ff0c223e

93

KonTponbnas padota Ne3 o teme
"DJIeKTPOMarHuTHOE MOJIE.
DNeKTPOMarHUTHHIC BOJIHBI.
KBanToBsie siBreHus"

94

AHanu3 KOHTPOJILHOM pabOTHI.
[ToBTOpenue, 00001IEHHE TIO KYPCY
"B3aumoneiictue Ten"

bu6mmotexka IIOK
https://m.edsoo.ru/ff0c245a

95

IToBTrOpenue, 06061eHne. Permenne
pacyeTHBIX ¥ KaYECTBEHHBIX 33a]a4
o Teme "TernoBsie mporecch"”

bu6nmorexa [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, o0obmeHne. Pemenne
pacyYeTHBIX U KaUE€CTBEHHBIX 3a7a4
o teme "KIIJ] TermoBbIx
JIBUTaTeen"

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

97

[ToBTOpenue, o606menue. Pemenne
pacyeTHBIX M KaueCTBEHHBIX 3a/1a4
o teme "KIIJI anexTpoycraHOBOK"

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



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
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08 [ToBTOpEeHME, 000OIICHHE 11O KYPCY 1 bubnnoreka [IOK
"CBeTOBEI€E ABiIcHUA" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, o606menue. Pabora c

99 TEKCTaMH I10 TeMe "3aKOHbBI 1 bubmmorexa [IOK

" https://m.edsoo.ru/ff0c2d6a
COXPAHCHHUS B MEXaHHUKE
[ToBTOpenue, o6o6menue. Pabota c
100 Tekcramu 1o teMe "Koebanus u 1 bubmorexa LOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
IToBTrOpenue, 0000meHue. Padbora ¢
101 TeKCTaI;H/I 10 TEME ?ICBSTOBHG 1 bubmorexa LHOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUSA
[ToBTOpenue, o606menue. Pabora ¢

102 TekcTamu o teme "KBaHToBas u 1
sanepHas Gpusnka"

OBUIEE KOJIMYECTBO YACOB IIO 102

I[TPOI'PAMME
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IMPOBEPSIEMBIE IPEJMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA3OBATEJBHOMN ITIPOT'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KIIACC

Kon
MPoBePSIEeMOro
pe3yjabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHUs

11

HCIOJIb30BAaTh U3YYCHHBIC ITOHATHU

1.2

pas3iindaTth ABJICHHA 110 OIIMCAHHIO UX XaPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPHUPYIOIIUX NAHHOC (1)I/I3I/I‘ICCKO€ SIBJICHUC

13

pacro3HaBaTh IPOSIBJIEHHUE HW3YYEHHBIX (PU3MUECKUX SBICHUN B
OKpYXKarollleM MHpE, B TOM uucie GU3NYECKue SBJICHUS B IIPUPO/IE,
IPU 3TOM NEPEBOAMUTH MPAKTUUECKYIO 33/1a4y B y4eOHYIO0, BBIICIAT

CyIIECTBEHHBIE CBOICTBA (MIPU3HAKH ) (PU3UICCKUX SBICHUI

14

ONUCBHIBATh M3Y4YCHHbIE CBOWCTBA Tel W (PU3MUECKUE SBICHMS,
UCMONb3ys (PU3MYECKHE BEIUYMHBI, IPU ONHUCAHUM IPABHIBLHO
TpakToBaTh (PU3MUECKUH CMBICI MCHOJIb3YEMBIX BEIUYMH, HX
0o0O3HaueHWs: M €AWHUIBl (U3NYECKHX BEIMYUH, HAXOJUTh
(GopMyJibl, CBS3bIBAIOIIME JAHHYIO (U3NYECKYIO BEJIMUYUHY C
JPYTUMH BETUYMHAMU, CTPOUTH I'paMKU N3Y4E€HHBIX 3aBUCMOCTEH

q)HSH‘leCKI/IX BCIMYHUH

15

XapaKTCPU30BaATb CBOMCTBA TCII, CI)I/ISI/ILIGCKI/IC SABJICHUS U ITPOLCCCHI,
HCIIOJIB3YsA H3YYCHHBIC 3aKOHBI, IpPW O3TOM JdaBaTb CJIIOBECHYIO
(1)OpMy.]'II/IpOBKy 3aKOHa M 3alMCbIBaTb €0 MaTeMaTH4YCCKOC

BBIPAKEHUE

1.6

OOBSICHATH (PU3UYECKUE SABJICHUS, MPOLIECCHl U CBOWCTBA TEJl, B TOM
quci€ U B KOHTEKCTE€ CHUTyalUil MPaKkTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BbIABIATh MNPUYMHHO-CIIEICTBEHHBIE CBS3H, CTPOMTH
oObsicHeHue u3 1 — 2 joruyeckux miaroB ¢ omopoid Ha 1 — 2
M3YYEHHBIX CBOMCTBAa (M3MUECKUX SBJIEHUH, (PU3MUECKHX 3aKOHA

HJIM 3aKOHOMEPHOCTU




1.7

pemaTth pacy€THble 3a1aun B 1 — 2 IeMCTBUSI, UCHOJIb3YSl 3aKOHBI U
dbopMynbl, cBsi3bIBaOlIME (U3MUECKHE BEIMYMHBI: HAa OCHOBE
aHalM3a YCJIOBHS  3aJayd  3alUChIBaTh  KpPaTKOE  YCIIOBHE,
MOJICTaBJIATh (U3NYECKUE BEIMYUHBI B (OPMYIbl U TMPOBOJIUTH
paC‘IéTbI, HaxXOJUTb CIPaBOYHBIC JAaHHBIC, HCO6XOI[I/IMBI€ JJIsA
pelieHus  3a1ady, OLEHUBAaTh PEATUCTUYHOCTh  IOJYYECHHOM

(bU3HYECKON BETMUNHBI

18

pacro3HaBaTh MpPOOJIEMBbl, KOTOPbIE MOKHO DPELIUTh MPHU MOMOIIU
(bu3MYECKUX METOAOB, B ONUCAaHUHM MCCIEAOBAaHUS BBLICIATH
MpoOBEpsieMOe  MpeanoyioxkeHue  (Tumoresy),  pa3iaudyarb U
HMHTEPIPETHPOBATh MOMYyYEHHBIH pPe3yNbTaT, HaXOJUTh OIIMOKU B

X0J¢€ oIlbITa, ACJAaTh BBIBOJBLI I10 €TI0 pe3ylibTaTaM

19

MPOBOAMUTH OMBITHI MO HAOMIOACHHUIO (PU3UYECKUX SBICHUN WU
buznyecKkux  CBOMCTB  Tel:  (OpMyIHpOBaTh IMPOBEpPSEMBIC
IPEIIOJIOKEHNs, CcOOMpaTh YCTAHOBKY M3  MPEAJIOKEHHOIO

06OPYI[OB8.HI/I$I, 3aIIMChIBaTh X0/ OIIbITa U Q)OPMYJ'II/IPOBEITL BBIBOAbI

1.10

BBITOJHATH IPSIMbIE U3MEPEHUS C UCIIOJIb30BAHUEM aHAJIOTOBBIX U
1M (ppOBBIX MPUOOPOB, 3alKCHIBATh MOKAa3aHUS MPUOOPOB C YUETOM

3aJJaHHOM aOCOTIOTHON MOTPEITHOCTH H3MEPEHHIA

111

IPOBOAMTh MCCIENOBAaHUWE 3aBHUCHUMOCTH OJHOW  (pu3MuecKoi
BEJIMYMHBI OT JPYrol C HCIOJIb30BAHUEM MPSMBIX H3MEPEHUI,
y4acTBOBaTh B IUIAHUPOBAHUM y4eOHOTO HCCIIEIOBaHMs, COOMpaTh
YCTAaHOBKY W BBINOJHATh HM3MEPEHHUs, CIeAys MPEeaIoKEHHOMY
IIaHy, (UKCUPOBaTh pE3yJbTaThl MOJYYEHHOH 3aBUCHMOCTH
(Gu3HYECKUX BEJIIMYUH B BUJE MPEAJIOKEHHBIX TAaOIUI U rpadUKOB,

ACJIaTh BBIBOAKLI 11O PE3yJIbTaTaM UCCICAOBAHUA

1.12

MpOBOAUTL KOCBCHHBIC HN3MCPCHUIA (1)I/I3I/ILICCKI/IX BCJIIMYHNH, CJICOY:
HpeI[J'IO)KCHHOI\/’I HHCTPYKIUU: Ipu  BBINIOJIHCHUU HSMepeHI/Iﬁ
CO6I/IpaTB OKCIICPUMCHTAJIBHYIO YCTAHOBKY W BBIYUCIIATH 3HAYCHUC

HCKOMOM BEJIMYMHEI

1.13

coOmoaTh TMpaBWiia TEXHUKHM O€30macHOCTH TMpu  pabore ¢

71a00paTOPHBIM 000PYIOBAHUEM

1.14

YKa3bIBaTb  I[MPUHIUAIIBI JIENCTBUSA HpI/IGOpOB N  TCXHHUYCCKHX
yCTpOfICTB, XapaKTCPU30BATh IMMPUHIIUIILL JIeicTBUSA N3YUCHHBIX

npuOOpPOB U TEXHUYECKHUX YCTPOICTB C MOMOIIBIO MX OMUCAHUS,




UCTONb3ysd 3HAaHUS O CBOWCTBAaX (PU3MUECKUX SABICHUA U

H€06XOI[I/IMBI€ (1)I/I3I/I‘-IGCKI/I€ 3aKOHBI U 3aKOHOMCPHOCTHU

1.15

NPUBOJUTE TpUMEphl (HAXOAWTh WH(MOPMALHUIO O TpHUMEpax)
MPAKTUYECKOTO  HCIIOJNIb30BaHHUS ~ (U3MYCCKUX  3HAHUH B
MOBCEHEBHOM KHM3HM Uil  oOecriedyeHus: Oe30MacHOCTH IPH
oOpameHun ¢ nTpubopaMud U TEXHUYECKUMHU yCTPOWCTBAMH,
COXpaHEHHsI 370pPOBbS W COONIOJCHUS HOPM 3KOJIOTHYECKOTO

MOBEJICHUS B OKPYKAIOILEH cpele

1.16

OCYILECTBIISATH OTOOP UCTOYHUKOB MH(pOpManuu B ceTu MHTEpHET B
COOTBETCTBUU C 33/JaHHBIM ITOMCKOBBIM 3alpoOCOM, HA OCHOBE
UMEIOUIMXCS 3HAHUN U MyTEM CPaBHEHUS Pa3IMYHBIX MCTOYHHKOB
BBIJICNIATE MH(POPMALIUIO, KOTOpas SIBISETCS MPOTHBOPEUYMBON HITH

MOJKET OBITH HGHOCTOBepHOﬁ

1.17

HCIIOJIb30BaTh pu BBIITOJIHCHU U Y4EOHBIX 3a1aHAN
HAYYHOTIONYJSIPHYIO  JIUTEPATypy  (U3NYECKOTO  COJEpKAHHMSA,
CIIPaBOYHBIE MaTepuayibl, pecypcsl cetu IMHTepHer, Biaxerh
npuémMamu KOHCIIEKTUPOBAaHUSA TEKCTa, npeoOpa3zoBaHus

uH(pOpMaLIUU U3 OJTHOM 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KPAaTKNE MICHbMEHHBIC U YCTHBIE COOOIIEHUS
Ha OCHOBE 2 — 3 WCTOYHUKOB HHPOpMALUU (UZNIECKOTO
COJIepKaHUs, B TOM YHCIIE MyOIMYHO JIeNIaTh KPaTKhe COOOIIEHUS O
pesyibTaTax MpPOEKTOB WJIM Y4YeOHBIX HCCIEIOBaHUM, NpU 3TOM
rPAaMOTHO HCIOJIB30BaTh W3Y4YECHHBIM MOHATUHWHBIN anmmapar Kypca

(Gu3HKH, COTTPOBOXKAATH BBICTYIUIEHUE MPe3eHTaLUEH

1.19

IpU  BBIIOJIHEHUM  y4YEOHBIX MPOEKTOB M  HCCIEI0BAaHUI
pactpenensiatb OOS3aHHOCTH B TpPyINIe B COOTBETCTBUH C
MOCTaBJICHHBIMU 3aJlayaMu, CJEAUTh 3a BBINOJHEHUEM ILIaHA
JIIEUCTBUM, aJeKBAaTHO OIEHHWBAaTh COOCTBEHHBIM BKJIad B
JIeSITEIbHOCTD TPYIIIIBI, BBICTpanBaTh KOMMYHHKaTUBHOE

B3aUMO/ICVICTBUE, YUUTHIBASI MHEHUE OKPYKAFOIIHNX

8 KJIACC




Kon
NMPOBEPAEMOro
pe3yabTarTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

11

HCIIOJIBb30BAaTh IOHATHUA

1.2

pa3jinyaTtb ABJICHUA IO OIMMMCAHUIO UX XaAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPHUPYIOIIUX JAHHOC (1)I/ISI/I‘ICCKOG SIBJICHUC

13

pacro3HaBaTh MPOSBICHUE HW3YYCHHBIX (DU3MUECKUX SIBICHUN B
OKpY’KarollleM MHpe, B TOM uucie GUu3NYeCcKue SIBJICHUS B IPUPO/IE,
IIPU ATOM NEPEBOAUTH MPAKTUUECKYIO 33/1a4y B y4eOHYIO, BBIICISATH

CyIIECTBEHHbIE CBOWCTBA (MPU3HAKH) (PU3UUECKUX SIBICHHIMA

14

ONUCBHIBATh M3y4YEHHbIE CBOWCTBA Tel W (PU3UYECKUE SIBIICHMUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, HPU ONMCAHUM IPABUIBHO
TpakToBaThb  (PU3MYECKU  CMBICI  MCIOJNb3YyEMbIX  BEJIMYMH,
o0O3HaueHWs M eAWHULBl (U3NYECKHX BEJIMYUH, HAXOJUTh
(GopMyJibl, CBS3bIBAIOIIME JAHHYIO (U3MYECKYIO0 BEIMYMHY C
JPYTUMH BETMYUHAMHU, CTPOUTH I'paMKU N3Y4YE€HHBIX 3aBUCMOCTEH

(UBUYECKUX BEIIMYUH

15

XapaKkTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SBJICHHS U MPOIECCHI,
WCIIONb3Ysl W3YYEHHBIE 3aKOHBI, IIPU 3TOM JaBaTh CIIOBECHYIO
(GOpMYTUPOBKY 3aKOHAa W 3alUChIBaTh €ro MaTeMaTH4eCKoe

BBIPA’KCHUC

1.6

00BSACHATH (PU3MYECKHE MPOIIECCHl M CBOMCTBA TEJI, B TOM YHCJIC U B
KOHTEKCTE CHUTYyalluii MPaKTUKO-OPHUCHTUPOBAHHOTO XapaKTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE W3
1 — 2 moTMYecKUX MIAroB C MOMOINBI0 1 — 2 M3ydeHHBIX CBOWMCTBA

(I)I/ISI/I‘ICCKI/IX HBJ'IeHHfI, (I)I/ISI/ILIGCKI/IX 3aKOHa WJIK 3aKOHOMCPHOCTH

1.7

pemath pacy€THbIe 3aaun B 2 — 3 EWCTBHS, UCIIOIb3YS 3aKOHBI U
(dbopMysbl, CBs3BIBAIONIME (PU3MUECKHE BEIWYUHBI: Ha OCHOBE
aHaJIM3a YCJIOBUS 3aJa4M 3aIlUCBIBAaTh KPATKOE YCIIOBHUE, BBISBIATH
HEJOCTaTOK JAaHHBIX JUIsI PEIICHUS 3aJa4d, BHIOMpATh 3aKOHBI U
dbopMyIbl, HEOOXOaUMBIC AJisi €€ pelieHus, MPOBOAUTHh PACUEThl U
CpaBHUBATh TMOJYUYCHHOE 3HAYCHHE (DU3NYECKON BEIMYUHBI C

HU3BCCTHBIMU JaHHBIMH

18

pacrio3HaBaThb HpO6JICMBI, KOTOPLIC MOKHO PCIOWTH IIPU IMOMOIIH

(I)I/I3I/I‘{CCKI/IX MCETOIAOB, HCIIOJB3Yyd  OHNHCAHUC  HCCIICHOBAHUA,




BBIIACIIATH ITPOBEPACMOC IMTPECAIIOTIO0KEHUEC, OICHUBATE IIPABUJIBHOCTD

nopsiiKa NpoBCACHUSA UCCICA0OBAaHM, ACIATh BBIBO/bI

1.9

MPOBOANTH OMBITHI IO HAOTIOACHHUIO (PU3NYCCKUX SIBICHUN WU
(Gu3MYECKUX  CBOWCTB  Tel:  (DOpPMYyIHpOBaTH  MPOBEPSIEMBIE
NPEINONIOKEHUs, COOMpaTh YCTAHOBKY W3  TPEIUIOKEHHOTO

000pyI0BaHUs, OIMCHIBATH X0 OMBITa U POPMYIUPOBATH BBHIBOIBI

1.10

BBITIOJIHSATH TPSMbIE M3MEPEHUSI C HCIOJIb30BAHHEM aHAJIOTOBBIX
npuOOpoB M JNaTYMKOB (U3HYECKUX BEJIMYMH, CPaBHUBATH
pe3ynbTaThl H3MEPEHHH ¢ y4E€TOM 3aJlaHHOM  aOCONFOTHOU

MOTPEIIHOCTH

111

MPOBOAMUTH HCCIENOBAHUE 3aBHUCUMOCTH OJHOW  (pusmueckoi
BEJIMYMHBI OT JPYrod C HCHOJIb30BAaHUEM MPSAMBIX HU3MEPEHUIL:
IUIAHUPOBATh HCCIIEJJOBAHME, COOMpPATh YCTAHOBKY M BBIIOJHSATH
U3MEpEeHHs, cJenys MpeiJIOKEHHOMY IUlaHy, (DUKCHpOBaTh
pe3yJbTATHI MOJIYYEHHON 3aBUCUMOCTH B BHJIE TaOJHUIl U TPa(HKOB,

ACJIaTh BBIBOABI 110 PE3YyJIbTaTaM HCCIICAOBAHUSA

112

MPOBOJIUTh  KOCBEHHBIE  M3MEPEHHS  (U3MYECKUX  BEJIIMYHUH:
IUIAHUPOBATh ~ W3MEpPEHHUs,  coOupaTh  SKCIEPUMEHTAIbHYIO
YCTAHOBKY, CJlE€Aysl NPEIIOKEHHONM WHCTPYKLIMU, W BBIYUCIATH

3HAYCHHUEC BCIINYHHEBI

1.13

coOmoiaTh TpaBWila TEXHUKH O€30MacHOCTH MpH pabore ¢

1a00paTOpHBIM 000pyIOBAaHUEM

1.14

XapaKTepu30BaTh MPUHIUMBI JEHCTBHS H3YYEHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OIIOPOM HAa UX ONMCAHMSA, UCIOJIb3Ys
3HaHHSA O CBOMCTBaX (U3MYECKUX SBICHUH U HEOOXOJUMbIE

(I)I/ISI/I‘ICCKI/IC 3dKOHOMCPHOCTHU

1.15

pacno3HaBaTb MPOCTLIC TCXHUYCCKHEC yCTpOfICTBa " U3MCPUTCIIbHBIC
HpI/I60pBI 10 CXEMaM U CXCMATHYHBIM PUCYHKaM, COCTABJIATE CXCMBI
SJICKTPHUICCKUX ueneﬁ C TMOCJICAOBATCIBHBIM U IapaJUICIIbHBIM
COCIMHCHHUEM DJJICMCHTOB, pasjindyasi YCJIIOBHBIC 0003HaYCHUS

9JICMCHTOB 3JICKTPHUYCCKUX nenei

1.16

NPUBOJIUTH TpUMepbl (HaXoAUTh HWH(GOPMALMIO O MpUMEpax)
MPAKTUYECKOTO  HCIIOJIIb30BaHMUS ~ (U3MYECKUX  3HAHUM B
MOBCEHEBHON JKM3HM [UIg oOecriedeHus: Oe30MacHOCTH MpHU

oOpamieHun ¢ TpuUOOpaMH M TEXHUYECKHUMH yCTPOMCTBAMH,




COXpaHEHHsI 3JI0pOBbsI M COOJIONEHUS HOPM HKOJOTHYECKOTO

MOBEJICHUS B OKPYKAIOILEH cpele

117

OCYIIECTBIISATh MOUCK HH(POpMAIK (U3HUECKOTO CONEPKAHUS B
cetu MIHTEpHET, HA OCHOBE UMEIOIIUXCS 3HAHUM U IIyTEM CPaBHEHHUS
JIOTIOJIHUTEIbHBIX MCTOYHUKOB BBLAEIATh MH(OpMAIMIO, KOTOpas

SBIISICTCSA IPOTUBOPEYMBOM HIIM MOKET OBITH HEJOCTOBEPHOM

1.18

UCTOJB30BAaTh MPU BBHIMOJIHEHUH Y4YeOHBIX 3aJaHUN HAy4HO-
HOMYJSIPHYIO JTUTEPATypy (PU3HUECKOro COJep:KaHus, CIIPaBOYHbIC
MaTepuaisl, pecypchl cetd MHTepHeT; BiaaeTs mpuéMamu
KOHCIIEKTHPOBAHU TEKCTa, IpeoOpa3oBaHus HHPOPMALIUU U3 OJTHOU

3HaKOBOM CUCTEMBI B APYyryro

1.19

co37aBaTh COOCTBCHHBIC TUCHMEHHBIE W  KpaTKHE YCTHBIC
cooO1ieHus, 0000mas HHPOpMAIUIO W3 HECKOJIBKHUX HCTOYHUKOB
(U3HYECKOTO COACpXKAHUSA, B TOM YHCJIC IyOJUYHO IMPEIACTABIATH
pe3yNbTaThl IPOSKTHOM MIIM UCCIIEIOBATEILCKOM NEATEIbHOCTH, IPU
9TOM TIPAMOTHO MCIOJIb30BaTh W3Y4YCHHBIM IOHATUWHBIN anmnapar

Kypca (1)I/I3I/IKI/I, COIIPOBOXKAATH BBICTYINICHUC HpeSCHTaHHCﬁ

1.20

MIPHU BBITIOJIHEHUH Y4E€OHBIX MPOEKTOB M UCCIIEAOBAHUN (DU3UIECKUX
IIPOLIECCOB paclpeAesaTh 00S3aHHOCTHU B TPYIIIIE B COOTBETCTBUU C
IIOCTABJIICHHBIMU 3a/Ja4aMH, CJIEAUTh 3a BBINOJHEHUEM IUIAHA
JNEUCTBUA M  KOPPEKTUPOBaTh €ro, aJeKBAaTHO OILICHUBATh
COOCTBEHHBIM BKIJIaJ] B JEATEIBHOCTh TPYIIbI, BHICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJEHCTBUE, MPOSBIAS  T'OTOBHOCTH

paspeniaTh KOHQIMKTHI

9 KJIACC

Kon
NpoBepPsIeMOro
pe3yJbTarTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus

11

HCIOJIb30BATh U3YUYCHHBIC ITOHATUA

1.2

pa3jindaTthb ABJICHUSA IO OIMMMCAHUIO UX XaPAKTCPHBIX CBOICTB M Ha

OCHOBC OIIBITOB, ACMOHCTPHUPYIOIIUX NAHHOC (I)I/IBI/I‘-IGCKOC SIBJICHUC

13

pacro3HaBaTb IMPOABICHHUEC HW3YYCHHBIX (I)I/IBI/I‘ICCKI/IX SIBJICHUH B

OKpYXKaroIleM MHUpe, B TOM 4Yuciie pU3nYecKue sIBJICHUS B MPUPO/IE,




[P 3TOM MEPEBOIUTH MPAKTUYECKYIO 3a7auy B Y4eOHYI0, BBIJCIATh

CyIIECTBEHHBIE CBOMCTBA (MIPU3HAKH ) (PU3UIECKUX SBICHUIMA

14

ONHKCHIBATh M3YYCHHBIE CBOWCTBA Tel W (PU3MUECKUE SBICHHS,
UCTIONB3Yysl (U3MYECKHE BEIUYMHBI, NpPU OMHCAHUH IPABUILHO
TPakTOBaThb  (PU3MYECKHI  CMBICH  HCIOJb3YEMbIX  BEIUYMH,
o0O3HaueHWst ¥ EAWHUIBI (U3WYECKHX BEIMYUH, HAXOJHUTh
bopMyIibl, CBS3BIBAIONIME JAaHHYIO (U3NYECKYIO BEIMYUHY C
JPYTUMH BETMYMHAMU, CTPOUTH TPapUKH N3YUYEHHBIX 3aBUCUMOCTEH

(U3HYECKUX BETTMUNH

15

XapaKTCPU30BaTh CBOMCTBA TCI, (1)I/ISI/II-IGCKI/I€ SABJICHHA U MPOLECCCHI,
HCIIOJIB3YSA H3YYCHHBIC 3aKOHBI, IpPHU O3TOM JaBaTb CJIIOBECHYIO
Q)OpMYHI/IpOBKy 3aKOHa M 3allMChIBATb €ro MareéMaTudcCKocC

BBIPAKECHUE

1.6

OOBSICHATH (PU3MUYECKHE MPOLIECCH M CBOMCTBA TEJI, B TOM YHCIIE U B
KOHTEKCTE CHUTyalluid MPaKTHKO-OPHEHTUPOBAHHOTO XapaKTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3
2 — 3 JOTMYECKUX IIaroB C MOMOMIbIO 2 — 3 W3YYEHHBIX CBOMCTBA

(1)I/ISI/I‘ICCKI/IX HBHCHHﬁ, (1)I/ISI/I‘IGCKI/IX 3aKOHa UJIM 3aKOHOMCPHOCTH

1.7

pemate pacuéTHble 3afayd (ONMUparoIuecs Ha cUcTeMy u3 2 — 3
YpaBHEHMI), HCIONAB3Ys] 3aKOHbI M (OPMYJbI, CBS3BIBAIOLIUE
(Gu3nyeckue BEIUYMHBL: HAa OCHOBE aHalu3a YCIOBUS 3aJadu
3allAChIBaTh KPAaTKOE YCIOBHUE, BBIABIATH HEAOCTAIOUIME WIIU
M30BITOYHBIE TAHHBIE, BEIOUPATh 3aKOHBI U (OPMYJIbI, HEOOXOUMbIE
JUIsl PEILIEHUs, TIPOBOJUTL PAacyYEThl U OLEHUBATh PEATMCTUYHOCTh

MOJIYYCHHOI'O 3HAYCHU A (I)I/ISI/I"ICCKOI‘/’I BCIIMYMHBI

1.8

paciio3HaBaThb HpO6JIeMBI, KOTOPBIC MOXHO PCHIUTH IIPpU IMMOMOIIN
(I)I/ISI/I‘IGCKI/IX METOH0B, UCTIOJIB3Ysl OIMMCAHUEC UCCIICAOBAHUA, BbIACIIATD
MMPOBEPACMOC MPCAIOJIOKCHUC, OLICHUBATL IMMPABUJILHOCTL IOpPAAKA
MMPOBCACHUA HCCICAOBAHUSA, ACIIATh BbLIBOJAbI, HHTCPIPCTUPOBATH

pe3yabTaThl HAOIOICHHUIA 1 OTIHITOB

19

IPOBOJUTH OMNBITHl MO HAOMIOACHHIO (DU3WYECKHX SBICHUN WiIn
(bu3nUeCKUX CBOUCTB TeIl: CAMOCTOATENBHO COOMpaTh YCTAHOBKY U3
M30BITOYHOTO Habopa 000pyAOBaHNUs, ONMUCHIBATh XOJ1 OIbITA U €ro

pe3yabTaThl, POPMYIUPOBATH BHIBOBI




1.10

OPOBOAUTH TPH HEOOXOJMMOCTH CEPHUI0 MPSMBIX H3MEPEHHH,
OIpesiesisisl CpeHee 3HAUYeHHE HU3MepseMoil BeauuuHbl ((PokycHoe
paccTrosiHue coOmparomieil JTUH3bI), 000CHOBBIBATh BBIOOP CIIOCOOA

HU3MEpeHHs (U3MEPHUTEIILHOTO IPUOOopa)

111

MPOBOANTH HUCCIICJOBAHHE 3aBHCUMOCTEH (DU3MUECKUX BEIUYHH C
MCIIOJIb30BAHUEM MPSIMbBIX U3MEPEHU: TIIAHUPOBATH UCCIIEOBAHUE,
CaMOCTOSITENIbHO COOUPATh YCTaHOBKY, (DUKCHPOBATh PE3YIbTAThI
MOJIYYEHHOW 3aBUCHMOCTH (PU3MYECKUX BEIMYMH B BHUJC TAOIHIIN

l"pa(bI/IKOB, ACJIaTh BBIBOJEI 110 pE3YyJIbTaTaM UCCICA0OBaHUA

112

OPOBOJIUTH  KOCBEHHBIE HM3MEpeHHs  (U3NYECKUX  BEIUYHH:
IUIAHUPOBAaTb ~ W3MEpPEHUs,  CcOOMpaTh  BKCIEPUMEHTAJIbHYIO
YCTAaHOBKY M BBIINOJHATH W3MEPEHHUs, CIEAysd NpeIOKEHHON
WHCTPYKLMH, BBIYHCIATH 3HAYCHHE BEJIMYMHBI M AHAJINU3UPOBATH
IIOJIyYEHHBIE pE3YJIbTaThl C YYETOM 3aJaHHOM IOIPEIIHOCTU

U3MEpEHUIN

1.13

coOMoaTh TpaBWa TEXHUKH O€30mMacHOCTH Tmpu pabore ¢

1ab0paToOpHBIM 000pyIOBAaHHEM

1.14

pas3inyaTh OCHOBHBIE MPU3HAKU M3YYECHHBIX (DU3UUYECKUX MOJAETEH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPIOE TEJO, TOUYCUHBIN
UCTOYHHUK CBETa, JIyd, TOHKas JIMH3a, MJaHEeTapHas MOJIENIb aToMa,

HYKJIOHHad MOA€CJIb aTOMHOTI'O dapa

1.15

XapaKTepu30BaTh MPUHIUMBI JEHCTBHS H3YYEHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OIIOPOM HA UX ONMCAHMSA, UCIOJIb3Ys
3HaHHA O CBOMCTBaX (U3MYECKUX SBICHUH U HEOOXOJUMbIE

(I)I/ISI/I‘ICCKI/IC 3dKOHOMCPHOCTU

1.16

UCIIOJIB30BAaTh CXEMBl M CXEMaTUYHbIE PUCYHKH W3YYECHHBIX
TEXHUYECKUX  YCTPOWCTB,  U3MEPHUTENBHBIX  NpUOOpPOB U
TEXHOJIOTUYECKUX MPOLECCOB MPHU PEIICHUN Y4eOHO-TIPAKTUYECKUX
3aj1a4, ONTUYECKHE CXEMBI [Tl TOCTPOEHHS N300paskeHHH B TIIOCKOM

3epKaJie U coduparorei mmH3e

1.17

NPUBOJIUTH TpUMepbl (HaXoAWTh HHGOPMALMI0O O TMpUMepax)
MPAKTUYECKOTO  HCIIOJIb30BaHUA  (PU3MYECKMX  3HAaHMM B
MOBCEHEBHOM KM3HM JUIs oOecriedeHuss O€30MacHOCTH IpU

oOpamieHun ¢ TpuUOOpaMH M TEXHUYECKHUMH  yCTPOMCTBAMH,




COXpaHEHHsI 3JI0pOBbsI M COOJIONEHUS HOPM HKOJOTHYECKOTO

MOBEJICHUS B OKPYKAIOILEH cpele

1.18

OCYIIECTBIISITh MOUCK HHPOpMAHK (U3HUYECKOTO CONEPIKaHUS B
cetn IHTEepHET, CaMOCTOSITENILHO (POPMYITHPYsI IOUCKOBBINA 3a1poc,
HaxoJWUTh IyTH OIpPEHEICHUS] JOCTOBEPHOCTH  IOJIYyYEHHOMN
nH(pOpMaIMM HAa OCHOBE MMEIOIIUXCS 3HAHWMA U JIOTIOJHUTEILHBIX

HNCTOYHHUKOB

1.19

UCTOJB30BaTh MPU BBHIMOJIHEHUH Y4YeOHBIX 33JaHUN HAy4HO-
HOMYJSIPHYIO JTUTEPATypy (PU3HUECKOro COJep:KaHus, CIIPaBOYHbIC
MaTepuaisl, pecypchl cetd MHTepHeT; BiaaeTs mpuéMamu
KOHCIIEKTHPOBAHU TEKCTa, IpeoOpa3oBaHus HHPOPMALIUHU U3 OJTHOU

3HAaKOBOM CUCTEMBI B APYyryro

1.20

co3faBaTh COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBe HWH(pOpMALUM U3 HECKOJBKUX HCTOYHUKOB (HU3HUECKOTO
COJIepKaHUs, TMyOJIMYHO TIPEJICTABIIATh PE3YJIbTAThl IPOCKTHON HITU
UCCJIE0BATENIbCKOM  NI€ATENIbHOCTH, HpPU  3TOM  T'PaMOTHO
WCIIOJb30BaTh H3YYCHHBIM MOHATUUHBIA anmapar HM3y4aeMoro
pa3nena (pU3MKU U COMPOBOXKIATH BBICTYIUICHHE MpE3CHTaluel ¢

y4€TOM 0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB

121

MIPH BBIMOJHEHUN YY€OHBIX MPOEKTOB U MCCIEA0BaHUHN (PU3HMUECKUX
IIPOLIECCOB paclpeAesaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
[IOCTABJIICHHBIMU 3a/la4aMH, CIEAUTh 3a BBINOJHEHUEM ILJIaHA
JNIEUCTBUA M  KOPPEKTHUPOBATh €ro, aJeKBAaTHO  OILICHUBATh
COOCTBEHHBIM BKJIaJ] B JEATENBHOCTh TPYIIbI, BBICTPAaUBATh
KOMMYHUKAaTUBHOE  B3aUMOJEHCTBUE, TNPOSIBIAS  T'OTOBHOCTH

paspeniaTh KOHQIMKTHI

IHPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

7 KJIIACC




Kon
pa3neia

Kon

JIEMEHTA

IIpoBepsiemble 3J1eMEHTHI COJIePKAHNUS

®U3UKA U EE POJIb B IIO3HAHWUMN OKPYXXAIOIIEIO MUPA

11

®uszuka — Hayka O Ipupoje. SIBieHHS IPUPOJIBI.
@us3nuecKue SABJICHUA: MEXAaHUYECKUE, TEIUIOBBIC,

QJICKTPHUYCCKUC, MAITHUTHBIC, CBETOBLIC, 3BYKOBBLIC

1.2

Ousnyeckue BeNMUYUHBL. M3mepenue Qu3HUecKUX
BenmmunH.  Dusnmueckwe npubopel.  [lorpemHocts

n3MepeHuil. MexxiyHapoaHas CHCTeMa eIUHUIL

1.3

EcrecTBeHHOHAYYHBII METO MO3HAHUS: HAOIIOACHUE,
IIOCTAaHOBKA HAYYHOTI'0 BONPOCA, BBIIBU)KEHHE TUIIOTE3,
9KCIIEPUMEHT TI0 TMPOBEpKE THUIOTEe3, OObICHEHUE

Ha0JII0JaEMOTO SIBJICHUSA

14

Onucanue GU3NUECKUX SIBICHUN C IIOMOILBIO MOJIENIEH

15

[IpakTuueckue paboThI:

HiHPar#H#l13Mepenue pacCTOSIHUMN.
###Par###3meperHre o0bEMa KUAKOCTH U TBEPIOTO
Tela.

#H#H#Par###0Onpenenenne pa3MepoB MajbIX Tell.
HHPar##l13Meperre  TeMriepatypel IIpU  TIOMOILU

KUJKOCTHOTO TEPMOMETPA U JaTYMKA TEMIIEPATYPHI

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHNHN BELIECTBA

2.1

H###Parf##CTpocHNE BEIleCTBAa: aTOMbl M MOJIEKYJIBL,
ux pasmepsl. OIBITHI, JOKa3bIBAIOIIAE ITUCKPETHOE

CTPOCHUC BCIICCTBA

2.2

#i#Par### ] pmkenne  yactur — BemiecTtBa.  CBSI3b
CKOPOCTH  JIBIDKEHHSI 4YacTUI[ C TeMIepaTypou.

BbpoyHnoBckoe nBuxenue, iupPysus

2.3

B3anmopeiicTBre YacTHI] BENIECTBA: TPUTSKEHHUE U

OTTaJIKUBAHUC

24

HiHtPar#Ht# ArperaTtHoie COCTOSIHUSI BELIECTBA:
CTpOEHUE rasos, JKHAJIKOCTEN 51 TBEPABIX
(kpucTauIMyecKkux)  Tel.  B3auMoOCBsI3p  MEXIYy
CBOWMCTBAMHM  BEIIECTB B  pa3HBIX  arperaTHbIX

COCTOSIHUAX U UX aTOMHO-MOJICKYJISIPHBIM CTPOCHUEM




2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHUM BOJIBI

2.6

[IpakTrueckue pabOTHI:

#H##Par###O1nenka quaMeTpa aromMa METOI0M PSIOB (¢
HCIIOIb30BaHUEM (oTorpaduii).

HHPar###ONBITBL 10 HAOMIONEHWIO  TEIJIOBOTO
pacIIMpeHHus Ta30B.

HHHPar###ONBITEL 10 OOHAPYKEHUIO JIEHCTBUSA CHII

MOJIEKYJIIPHOTO MPUTSKEHUS

JIBIDKEHUE U B3AMMOJEMCTBHUE TEJI

31 Mexannueckoe JIBUKEHUE. PaBHomepHOE 51
' HEPAaBHOMEPHOE JBUKECHUE
H#HPar###Cropocte.  CpenHsii ~ CKOpPOCTb  IIpU
3.2 HEPaBHOMEPHOM JIB>KEHHMH. Pacuér myTtu m BpemMeHH
JIBUKCHUS
SIBrnenne mHepuuu. 3aKOH MHepUUH. B3aumonencTBue
3.3 TE€J KaK PUYMHA U3MEHEHUS! CKOPOCTU JBUYKEHUS TEJI.
Macca kak Mepa HHEPTHOCTH Teja
v ###Par### InotHOCTD BemiecTBa. CBs3b IJIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHUIE 00bEMa BElIecTBa
3.5 Cuna Kak XapakTepHUCTHUKa B3aUMOJCHCTBUS Tel
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl C
' TIOMOIIIIO JUHAMOMETPA
37 ###Par###SIBnenue TAroreHus U cuna tsbkectu. Cuia
' TSKECTHU Ha Ipyrux IaHetax. Bec tena. HeBecomocTh
38 Cuna TpeHusi. TpeHHe CKONbXKEHUS U TPEHUE TOKOA.
' Tpenue B npupoe U TEXHUKE
39 #H##Par###Crioxkenue Cui, HaMpaBJICHHBIX 10 OJHOM
. npsiMoii. PaBHozelicTByrO1Iast CUil
[IpakTuueckue paboThI:
OmpenenieHne CKOPOCTH PABHOMEPHOTO  JIBHKCHHS
310 (mapuka B OJKHIKOCTH, MOJEITH  DIIEKTPHUECKOTO

aBToMOOWIIE W Tak pganee). OmnpeneneHue cpenHen
CKOPOCTH CKOJBXEHHUS Opycka WM IIapuka TIo

HAKJIOHHON IIJIOCKOCTH. OHpe,I[CJICHI/IC IJIOTHOCTHU




TBépaoro  terna.  OnbITel,  JEMOHCTPHUPYIOIIUE
3aBUCHUMOCTh pacTsbKeHus (nedopMaiuu) Ipy>KUHbI OT
MPUIOKEHHON cuiibl. ONBITHI, JEMOHCTPUPYIOIIUE
3aBUCHUMOCTD CUJIbI TPEHHS CKOJIBKEHHMSI OT Beca Tesa U

XapakTepa CONPHUKACAIOIINXCS TOBEPXHOCTEN

@u3nyecKue BJICHUS B IPUPOJIE: IIPUMEPBI IBUKEHUS C

3.11 pa3IMYHBIMU CKOPOCTSIMH B YKUBOW M HEXKHBOW TIPUPOJIE,
JICCTBUE CUITBI TPEHUS B TIPUPOJIC M TEXHUKE
3.12 TexHu4ecKkue yCTpoucTBa: TMHAMOMETP, MO IIUITHUKA

JIABJIEHUME TBEPJIBIX TEJL, XKMJIKOCTEU U TA30B

41

HaBJ’IeHI/Ie TBépI[Ol"O tena. CnocoOsl YMCHBIICHUA U

YBCJIMYCHU NaBJIICHUA

4.2

[[aBJ'ICHI/IC raza. 3aBHCHMOCTh JaBJICHUA TIa3a OT

00BEMa, Temreparypbl

4.3

Hepez[aqa JaBJICHUA TBép,Z[bIMI/I TCJIaMU, ) KUIKOCTAMH U

razamu. 3akoH Ilackans. [IneBMaTnyeckue MaIIMHbL

44

3aBHUCHUMOCTh JaBJICHUA KHIAKOCTH  OT FJIy6I/IHI>I.
I'uppocraruueckuit napaaokc. Coob1aromuecs

COCYyIbl. I HUAPABIMYICCKUEC MEXAHN3MbI

4.5

Atmocdepa 3emsnm U aTMoc(epHOE  JIaBICHHE.
[IpyunHBl  CylIecTBOBaHMSI BO3AYIIHONW  000JIOYKU
3eMiu. OmneiT Toppuyemnn. 3aBUCUMOCTh
aTMoc(epHOro JaBJi€HMsS] OT BBICOTHI HAJ YPOBHEM

Mopst

4.6

N3mepenue armocdeproro nasneHus. [Ipubopst s

M3MEPEHUS aTMOC(EPHOTO JaBICHUS

4.7

JlelicTBue XMAKOCTHM M ra3a Ha IMOrPYKEHHOE B HUX
Teno. BelTankuBaromias (apxumenoBa) cuia. 3aKOH

Apxumena

4.8

[InaBanue ten. BosayxomnnaBanue

49

[IpakTuyeckue paboThI:
HccnenoBanue 3aBUCHMOCTH Beca Tela B BOAE OT
0o0béMa TOrpyKEHHOH B JKMIKOCTh YacTH Teja.

OrnpezeneHrne BBITAIKUBAIOIIEH CHIIBI, JEHCTBYIOIIEH




Ha TeJo, NOTrpyXKE€HHOEe B KUIKOCTh. I[IpoBepka
HE3aBUCUMOCTH BBITAIKHBAIOIIECH CHIIbI, AEHCTBYIOIIEH
Ha TEJI0O B JKUJIKOCTH, OT Macchl Tena. OIBITHI,
JIEMOHCTPUPYIOIIME 3aBUCUMOCTH  BBITAJIKUBAIOIICH
CHJIBL, IEHCTBYIOIIEH Ha TEJIO B )KUJIKOCTH, OT 00BEMaA
MOrPY>KEHHOM B )KMAKOCTb YaCTH TeJla U OT IJIOTHOCTH
xugkoctu.  KoHCcTpyupoBaHue — apeomeTpa WU
KOHCTPYUpPOBAHUE JIOJKM M  ONpeaesieHue e

Ipy30M0IbEMHOCTH

du3nyeckue SIBJICHUA B IIpUPOAC: BJIUSAHHUEC

4,10 atMoc(epHOro  JaBICHHMsS HA JKUBOM  OpraHM3M,
TJIaBaHUE PHIO
TexHuueckue yCTpoWcTBa: COOOMIAIONINECS COCY/IBI,
411 YCTPOMCTBO BOJOMPOBOJA, TUAPABIUYECKHI Ipecc,

MaHOMETp, 0apoMeTp, BBICOTOMEp, MOPIIHEBOI HAcoC,

apeoMeTp

PABOTA, MOIIIHOCTD, DHEPI'UA

5.1 Mexanunyeckas paboTa
5.2 MexaHuueckas MOLUIHOCTb
53 [IpocTteie MexaHW3MBI: pblYar, OJOK, HAKJIOHHAS
' TUIOCKOCTh. [IpaBuiio paBHOBeCHs pbryara
5.4 [IpumeHeHMe npaBuiIa paBHOBECHUS pbluara K 0J0Ky
«3onoroe  mpaBuio»  MexaHuku.  Koadpduuuent
5.5 Moje3Horo  JeiictBust ~ MexaHusMmoB.  IIpocteie
MEXaHU3MBI B OBITY M TEXHUKE
5.6 [ToTennmanpHas SHEPTUN TeNa, TOAHATOTO Haa 3eMIIEH
5.7 Kunernueckas sHeprus
- [TonmHast MmexaHuyecKkasi SHEprus. 3aKOH W3MEHEHHUs U
' COXpaHEHMs MEXaHMUECKOW SHEPrHU
[IpakTuueckue paboThI:
59 #HH#HPar###Onpenenenue paboOThl CHIIBI TPEHHUS TPHU

PaBHOMCPHOM IOBHXXCHUU TCJIa 10 FOpH3OHTaHBHOﬁ

TTOBCPXHOCTH. HccnenoBanue YCJIOBI/Iﬁ PaBHOBCCHUA




pbruara. M3mepenune KIIJ[ HakIOHHOM TJIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUS] MEXaHUYECKOU SHEPTHUH

5.10

duznyeckue SABICHHUSA B npupoac: pbiHaru B TCJIC

YCJIOBCKaA

5.11

TexHudyeckue yCTpPOWCTBA: pblYar, MOJBWKHBIA U
HEMOJIBWKHBIN OJIOKH, HAKIIOHHAS IJIOCKOCTh, IPOCTHIE

MEXaHU3MBI B ObITY

8 KJIACC

Kon
pasaeJia

Kon
3JI€EMEHTA

IIpoBepsiemble 1eMeHTHI COEPKAHMS

TEIIVIOBBIE ABJIEHUA

6.1

OCHOBHbBIE TOJIOKEHUSI MOJIEKYISIPHO-KMHETHYECKON
TEOPUM CTPOCHMs BeliecTBa. Macca M pa3Mmepsl
MoJieKyl. OmbIThl, NOATBEPXKJIAIOLUIUE OCHOBHBIE

ITIOJIOXKCHU A MOHCKYHHPHOKHHGTHHGCKOﬁ TCOpHUH

6.2

Mogenu  TBEPAOrO, IKHMIKOIO M  razoo0pa3HOro
cocTosiHUM BemecTBa. Kpucraminueckue nu amopgpHbie

TCI1a

6.3

OO®bscHEHNE CBOMCTB ra3oB, )KMJIKOCTEH U TBEPIBIX TEI
Ha OCHOBE IIOJOKE€HUH MOJIEKYJISIPHOKHHETHYECKON

TEOPHH

6.4

CMauuBaHue 1 KalmWJIAPHBIC ABJICHUA

6.5

TennoBoe pacmupeHue u cxxarue

6.6

Temnepatypa. CBsi3b TemmepaTypbl CO CKOpPOCTBIO

TCIIJIOBOI'O ABMXKXCHUS 4aCTHUI]

6.7

Buyrpennsist JHEPIUsl. Crioco0b1 U3MEHEHUs
BHYTPEHHEH JHEPIHU: TEILIONEpenada U COBEPLICHUE

paboThI

6.8

Buast TETUIONEepe1aun: TEIJIONPOBOAHOCTB,

KOHBCKIUA, U3JTYYCHUC




KomnuectBo  TemnoTel.  YIenbHas — TEIUIOEMKOCTH

6.9
BEILIECTBA
TennooOMeH u TemyoBoe paBHOBECHE. YpPaBHEHUE
6.10
TEIJIOBOro OanaHca
611 [lnaBnenne ©  OTBEpACBAHME  KPUCTAJUTMYECKUX
' BEIIECTB. Y AeNnbHAasl TEIUIOTA TUIaBJICHUS
[TapooOpa3zoBanue U  KoHAeHcanus. Vcnapenue.
6.12 Kunenune. VYnenbHas Temiora MapooOpa3oBaHMSL.
' 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUSI OT aTMOC(EPHOTO
JIaBJICHUS
6.13 BrnaxnocTs Bo3nyxa
6.14 OHeprus TOIINBA. Y JelIbHAs TEIIOTa CrOPaHus
[lpunnunel  pabGotsl TemaoBblx jaBurateneir  KII/|
6.15 TEIJIOBOT'O ABUraress. TemoBble IBUraTeNn U 3aluTa
OKPY’KaroIlen Cpebl
3aKOH COXpaHEHHs ¥ TMPEBpALICHUS DSHEPIUU B
6.16
TETUTOBBIX MPOIIECCax
[IpakTuyeckue paboThI:
H#HPar#H#H#0nbITEl 10 OOHAPYKEHUIO JEUCTBUS CHUII
MOJIEKYJISIPHOTO MPUTSKEHHUS.
H#HPar###ONBITBI 10  BBIPALMBAHUIO  KPUCTAJIOB
ITIOBAPEHHOM COJIM WM caxapa.
HH#HPar###OnpITl 1o HAOJMIOAEHUIO  TEIUIOBOTO
paciIMpeHust ra3oB, KHUJIKOCTEH U TBEPBIX TEN.
6.17 #H#HPar###Onpenenenye aBieHUs BO3Iyxa B OajioHe

HITPHILIA.
HH#HHPar#H##ONbITH, TEMOHCTPUPYIOUINE 3aBUCHUMOCTh
JaBJIEHUs] BO3JyXa OT €ro o0b&éMa W HarpeBaHUs WIH
OXJIQXKJICHUSI.

#HHtPartH# IpoBepka TUTIOTE3bI JTUHEHHON
3aBUCUMOCTH  JUIMHBI ~ CTOJIOMKA  JKUAKOCTH B

TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.




###Par###Habmonenne  M3MEHEHHS  BHYTPCHHEH
SHEPruM Tejla B pe3yjbTaTe TEIUIonepeaayu U paboThl
BHEIITHUX CHIL.

#H#HPar##llccnienoBanue SBICHUS TEINIOOOMEHA IPH
CMEIIMBAHUU XOJIOIHOM U TOpsiueld BOABI.
HHPartH##Onpenenenue KOJIMYECTBa TEIUIOTHI,
MOJIY4YEHHOTO BOJOW MpPH TEIIOOOMEHE C HarpeThbiM
METANTUYECKUM LIUITUHAPOM.

#HHHPar###Onpenenenue  yAeNIbHOM  TEIIOEMKOCTU
BEIIECTBA.

H#i##Par#H#lccnenoBanue npoiecca UCapeHusl.
#H##Par##H#OnpeneneHe OTHOCUTEIBHON BJIAXKHOCTH
BO3/yXa.

HHPartH##Onpenenenue YAETBHOM TETUJIOTHI

IIJIaBJICHUSA JIbJA.

6.18

dusnueckue SABICHUS B NPUPOAE: IHNOBEPXHOCTHOE
HaTSOKEHHE U KaNWULIPHBIE SBJIEHUS B MPHUPOJE,
KpHCTaJUIbI B IpUpoAe, usitydeHue CosHLa, 3aMep3aHue
BOJOEMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCH,

TyMaHa, UHesl, CHera.

6.19

TexHnueckue yCTpoiCTBa: KamWILIAPBI, INPUMEPHI
HCIOJIb30BaHUS KPUCTAJIOB, )KUIKOCTHBIA TEPMOMETD,
JaT4YUK TEMIIepaTypbl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, TUTPOMETPHI, IICUXPOMETp, MapoBas TypOHHa,

ABUTATCJIb BHYTPCHHETO CrOpaHusl.

OJIEKTPUYECKHUE U MATHUTHBIE ABJIEHUA

7.1 OnexTpusanus Tei. /[Ba pona 3eKTpUUECKUX 3apsiioB
B3anmopeiictBrue 3apshkeHHbIX Teln. 3akoH — Kynona

7.2 (3aBUCUMOCTb CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX Tell
OT BEJIMUMHBI 3aPSAI0B U PACCTOSTHUS MEXKY TE€ITaMHU)
DneKTpuYecKoe ToJIe. Hampsok€HHOCTB

7.3 anekTpuueckoro  nons. IlpuHnun  cynepnosunuun

ANEKTPUYECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE)




Hocurenun »siaekTpuyeckux 3apsaoB. DJIEMEHTapPHBIN

7.4 anekTpudeckuit 3apsaa. Crpoenue atoma. [IpoBogHuku
U TUDJICKTPUKU
7.5 3aKOH COXpaHEHUs AIEKTPUUECKOTrOo 3apsiia
-6 DJIEKTPUYECKUIT ~ TOK.  YCIOBUA  CYILIECTBOBAHMS
' 3JEKTPUYECKOTO TOKA. ICTOUHMKM MOCTOSTHHOTO TOKa
JeiictBus JNEKTPUYECKOTO TOKa (TeruioBoe,
1.7 XUMHUYECKOE, MAarHuTHOE). OJIEKTPUYECKH TOK B
KUJKOCTSAX U rasax
- Onektpuueckass wnenb. Cuiia TOKa. OJEKTPUYECKOE
' HaIpsHKeHUe
-9 ConpoTtusieHue MPOBOJIHHKA. VY nenbHoe
' COMPOTHUBIICHNE BEIIECTBA
7.10 3akon OMa i y4acTKa Henu
[locnenoBarenpHOE W NapajUIeIbHOE  COEIUHEHUE
7.11
MIPOBOJTHUKOB
PaGora ¥ MOIIHOCTH AJIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoynsa — Jlenna
213 DNeKTpUUecKrue Ienu U MOTPEeOUTENN dIEKTPUIECKO
' sHepruu B ObITy. KopoTkoe 3aMbikanne
[TocTostHHBIE MarHUTHL. B3auMopaeiicTBuE MOCTOSTHHBIX
7.14
MarHuTOB
MarnuTtHoe mone. MarHuTHoe Tmoje 3eMId H €ro
7.15
3HAYEHHE JIJIS )KU3HU Ha 3emiie
216 OneiT Opcrena. MarHuTHoe MOJE€ ANEKTPUYECKOTO
' Toka. [[pumMeHeHne 2IeKTpPOMarHuTOB B TEXHUKE
JleficTB€ MarHUTHOTO TOJISI Ha MPOBOAHUK C TOKOM.
217 DNeKTpOoABUTATENb TOCTOSHHOTO TOKA. Vcronp30Banme
' 3JIEKTPOJIBUTaTeNed B TEXHHYECKUX YCTPOMCTBAaX U HA
TpaHCIIOPTE
218 Onpitel @apanes.  SBneHWE  AIEKTPOMArHUTHON

nHaykuud. [Ipasuno Jlenna




DJIEKTPOTreHEePaTop. Crioco0b1 MOJTYYEHUS

7.19 ANEKTPUYECKOM  SHEPTUU.  ODJEKTPOCTAHIIMM  Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTUU
[IpakTryeckue pabOTHI:
OMnBITHI IO HAOJFOICHHUEO ICKTPU3ALMH Tl HHYKIHEH
Y TIPA CONPUKOCHOBEHHH.
HccnenoBanue nercTBUsA SJIEKTPUUYECKOrO IOJIS Ha
MIPOBOJHUKY U JHAJICKTPUKH.
COopka W TmpoBepka pPabOTHI IJICKTPHUCCKON IEHH
IMOCTOSIHHOT'O TOKA.
N3mepenue u peryJmpoBaHUe CHIIBI TOKA.
N3mepenue u peryaupoBaHre HAMPsHKCHUSI.
HccnenoBanue 3aBUCMMOCTH CHIIBI TOKQ, HIYIIETO
gepe3 pPe3UCTOp, OT CONPOTHBIICHUS PE3UCTOpa U
HaIpsDKEHUS Ha PE3UCTOPE.
OIBITHL, JEMOHCTPHUPYIOIIINE 3aBUCHUMOCTD
3IEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
220 JUTMHBI, IIOMIA/IH MTOMIEPEYHOI0 CCUCHHUS U MaTepraa.

[IpoBepka mpaBWiIa CJIOXKEHUS HANPSHKEHUW  TIpU
MOCJIeIOBATEIbHOM COEAMHEHUU JBYX PE3UCTOPOB.
[TpoBepka npaBuiia st CUIIBI TOKA NP MapaJICIIbBHOM
COeTUHEHUN  pe3ucTtopoB. OmpexneneHue  pabOTHI
ANEKTPUYECKOTO TOKa, MIYIIETO 4Yepe3 Pe3UCTop.
OnpeneneHre  MOIIHOCTH — AJIEKTPUYECKOTO  TOKa,
BBIJICTISIEMOM Ha pe3ucTrope. Hccnenopanue
3aBUCHMOCTH CHJIBI TOKAQ, HAYIIETO Yepe3 JaMITOUKY, OT
HanpspkeHus Ha Heil. Onpenenenue KI1/] nHarpeBarens.
Hccnenosanue MarHUTHOI'O B3aHMOJICHCTBHS
MOCTOSIHHBIX MarHuToB. V3ydeHre MarHUTHOTO MOJis
MOCTOSIHHBIX MarHUTOB TIPU WX OOBEIUHEHUU U
pazaenenuun. UccrnenoBanue neiCTBUS AIEKTPUIECKOTO
TOKa Ha MarHuTHYIO CTpEJIKY. ONBITHL,

JIEMOHCTPHUPYIOIINE 3aBUCHMOCTH CHUTBI




BSaHMOHeﬁCTBHH KaTylIKy ¢ TOKOM U MarduTa OT CHJIbI
TOKa M HaIpaBJICHUA TOKa B KaTyHIKE. HSy‘IeHI/IC

I[efICTBI/ISI MAardvuTHOrO IIOJIA Ha IMPOBOAHHUK C TOKOM.

KoncrpyupoBanue u U3y4YeHue paboThI
3JIEKTPOABUTATES. Hsmepenue KITQ
JJIEKTPOABUT aTEIbHON YCTaHOBKH. OnbiTel 1O
HCCIIEIOBAaHUIO SIBJICHUS AJIEKTPOMAarHUTHOM

WHAYKOWUH: HCCICAOBAHUC W3MEHEHMI 3HA4YeHHS H

HaIpaBJICHUA HHAYKIIMOHHOI'O TOKa

dusnueckue SBJICHUS B TMPUPOJEC: IIIEKTPUUECCKUE

SABJICHU A B aTMOC(i)epe, QJICKTPUUICCTBO KHBBIX

7.21 OpPraHU3MOB, MArHUTHOE 10JIe 3eMJIH, Ipelid moIocoB,
PO MArHUTHOTO TIOJIS JUIS1 )KU3HU Ha 3eMuie, MOJISIpHOE
CHUSTHHE
TexHu4eckue yCTpPOWCTBA: JJIEKTPOCKOIl, aMIIEPMETP,
BOJIbTMETP, PEOCTAT, CYETUUK ANEKTPUIECKON IHEPTHUH,
799 AIIEKTPOOCBETUTEIBHBIE  MPHOOPHI, HarpeBaTeIbHbIC
' AIEKTPONPUOOPHI (mpumepsl), AIIEKTPUUYECKUE
MpeIOXpaHUTENH, SIEKTPOMArHUT, AIIEKTPOABHUTaTEIh
MOCTOSIHHOTO TOKa, T€HEPaTOp MOCTOSTHHOTO TOKa
9 KVIACC
Kon Kon
[TpoBepsieMbIe IIEMEHTHI COJICPIKAHHS
paszznena DIIEMEHTA
MEXAHUWYECKUE SABJIEHUA
8.1 Mexannueckoe JABWXKEHUE. MarepuanbHas TOYKA.
' Cucrema orcuéra
8 8.2 OTHOCUTENHHOCTH MEXaHUYECKOTO JIBHKCHHUS
8.3 PaBHOMEpHOE MTpsIMONTMHEITHOE [TBIKEHHE
##HPar#Ht#HepaBHomepHOE MIPSIMOJIUHEITHOE
8.4 nerkeHne. CpelHsss 1 MTHOBEHHAsI CKOPOCTh TeJTa IPH
HEPaBHOMEPHOM JIBUKECHHUU




VYckopenue.  PaBHOYCKOpEHHOE — MPSIMOJIMHEWHOE

8.5
JIBYDKCHUE
8.6 #H#HPar###CBoboHoe magerne. OnbiTol ["anmmes
#HH##Par##HPaBHOMEpHOE NIBUKEHUE MO OKPYKHOCTH.
8.7 [Tepnon u vacroTta oOpamenus. JInHeHas U yrioBas
ckopoctu. LleHTpocTpeMuTeNnsHOe YyCKOpeHne
8.8 [TepBerit 3akon HproToHA
8.9 Bropoii 3akon HetoTona
8.10 Tpernii 3akon HeroToHa
8.11 HH##Par###] [puHuuUn cyneprno3ulum CUI
8.12 Cuna ynpyroctu. 3akoH ['yka
H#H#HHPar###Cuna TpeHus: cuila TPEHHS! CKOJIbXKEHUS,
813 CHJIa TPEHUS TIOKOsI, APYrue BUIbl TPEHUS
8.14 HH#HPar###(Cuna  TSDKECTM W 3aKOH — BCEMHUPHOTO
' TATOTCHHUA. Y CKOpEeHUE CBOOOIHOTO TaICHHUS
lBiwkenne  mmaner  Bokpyr  Comama.  IlepBas
815 KocMu4eckasi CkopocTb. HeBeCOMOCTh U meperpys3ku
8.16 PaBHOBecme  MarepuanbHOW  TOYKH.  AOCOIIOTHO
' TBEPIOE TEJIO
#i#Parf##PaBHOBecue TBEPIOTO Tella C 3aKPEIUIEHHON
817 0CbI0 BpalieHus. MomeHT cuiibl. LleHTp TsbkecTn
8.18 Nmnynsc tena. M3menenune nmnynsca. MMiynsc cumsl
8.19 3aK0H COXpaHEHUS HMITYJIhCA
8.20 #iHtPar#H#PeakTHBHOE IBHKCHHE
8.21 Mexanunueckast paboTa U MOIITHOCTb
Pabota cun TspKecTH, ymnpyroctd, TpeHus. CBs3b
8.22 SHEpPIruu 1 paboTh
893 [lorennmanpHasi DSHEpPrus Tela, TMOTHATOTO HAJ
' MOBEPXHOCTHIO 3eMJITH
8.24 [loTeHunanpHas SHEPTUs CKATON MPYKUHBI
89 H#HH#HPar###Kunernueckass  sHeprus.  Teopema o
2 KMHETHYECKOW YHEPrUU
8.26 HH#H#Par###3aKoH COXpaHEHUs! MEXAaHUYECKOU SHEPTruu




8.27

[IpakTrueckue pabOTHI:

Onpenenenue cpeaHeil CKOPOCTH CKOJIBKEHUs Opycka
WM JBWKCHHS IIAPUKA IO HAKIOHHOW IUIOCKOCTH.
OmnpeneneHne yCKOPEHUs TeJla IPU PAaBHOYCKOPEHHOM
JIBIKEHUH 110 HAKJIOHHOU IJIOCKOCTH.

HccnenoBanue 3aBHCUMOCTH IYTH OT BPEMEHH IPH
PaBHOYCKOPCHHOM  JIBIDKEHUM  0e€3  HadalbHOU
CKOPOCTH.

[IpoBepka THIOTE3BI: €CIM MPU PABHOYCKOPCHHOM
JBYDKEHUHM 0€3 HayallbHOW CKOPOCTH ITYTH OTHOCSITCSI
KaK psJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIUE
MIPOMEXKYTKH BPEMEHHU OJIHHAKOBBI.

Uccnenosanue 3aBHCUMOCTH CHUIBI TpEHUs
CKOJIbXKCHUSI OT CHJIBI HOPMAJIBHOTO  JIaBJICHHUS.
Onpenenenne KOIPPUIUEHTA TPEHHUS CKOIBKCHUS.
OmnpenencHue KECTKOCTH TPYXKUHBL. OnperencHue
paboThl CUJIBI TPEHUS NPU PAaBHOMEPHOM JBHXKEHUU
TeJIa MO0 TOPU3OHTAIBHOM MOBEpXHOCTH. OmpeeeHue
paboOTBl CWJIBI YOPYTOCTH TMPU MOABEME Tpy3a C
WCIONIb30BAaHUEM  HETOJBUKHOTO U  TOABHKHOTO

OJIOKOB

8.28

duznueckue SBICHUS B npupoac: MpUJIrnBLI U OTIIUBBI,
JABHXKCHHUC IIJIAHCT ConaeuyHoI CHUCTCMBbI, PCAKTUBHOC

ABWIKCHUC )KMBBIX OPraHnu3MOB

8.29

TexHuueckue y'CTpOI‘/’ICTBaZ CIIMAOMCETD, JaTYHUKH

TIOJIOKCHUS, paCCTOAHHUA U YCKOPCHUS, PAKCTHI

MEXAHUWYECKUE KOJIEBAHWA 1 BOJIHBI

KonebatenbHoe JIBIDKEHHE. OcHoBHbIE
9.1 XapaKTepPUCTUKU  KOJIeOaHWil: TNepHoj,  4acrora,
aMITTATYIa
MaremaTrueckui U IPYXKUHHBIN MasTHUKH.
9.2 [IpeBpamienue  sHepruu  mpu  KoJieOATEIbHOM
TIBIDKCHU T
93 3aryxaromue KosiebaHus. BeIHYKIeHHbIe KoneOaHusl.

Pe3onanc




9.4

Mexanngeckne BOJHBL. (CBOMCTBA MEXaHHMYSCKHX
BoaH. IIpomonbHBIE W TOmMepeyHbie BOJIHBL. JlMHA
BOJIHBI u CKOPOCTh e€  pacmpocTpaHeHHS.
MexaHn4ecKue BOTHBI B TBEPIOM Telle, CEHCMUYECKUE

BOJIHBI

9.5

3ByK. ' poMKOCTB 1 BhICOTA 3ByKa. OTpakeHUE 3ByKa

9.6

Wudpa3Byk U ynbTpazByK

9.7

[IpakTuyeckue paboThI:

OmpeneneHue 4YacTOTBl M Iepuoja  KoJjeOaHWi
MaTeMaTH4ecKOro MasTHHUKA.

Omnpenenenne 4YacToTbl W Iepuoga  KoJjeOaHWH
NPY>KUHHOTO MasiTHUKA

HccnenoBanne 3aBUCHMOCTH Iepuoja KosieOaHWH
MOJBEIICHHOTO0 K HUTH Tpy3a OT JJIMHBI HHTH.
HccnenoBanne 3aBUCHMOCTH Iepuoja KosieOaHWi
NPYKUHHOTO MasTHHKa OT Macchl Tpysa. [IpoBepka
HE3aBHCUMOCTH  Ilepuona  KojebaHuil  rpysa,
MOJIBEILICHHOTO K HUTH, OT MaccChl Tpy3a U >KECTKOCTH
npyXxuHel. V3MepeHune  ycKOpeHUss CBOOOIHOTO

IaacHus

9.8

dusndueckue SIBICHUS B mprupoac: BOCIIPHUATUC 3BYKOB
JKUBOTHBIMH, 3CEMIICTPACCHUC, celicMrUYecKue BOJIHEI,

IIYHaMH, 3XO

9.9

TexHuueckue YCTpOﬁCTBaI 9XO0JIOT, HCIOJb30BaHUC

YIIbTPa3ByKa B OBITY U TEXHUKE

10

OJIEKTPOMATHUTHOE TIOJIE U SJIEKTPOMAT'HUTHBIE BOJIHbBI

DNEeKTPOMarHUTHOE MoJie. DJIEKTPOMarHuTHbIE BOJIHBI.

101 CBoiicTBa 2JIEKTPOMATrHUTHBIX BOJIH
10.2 [IIkana 3€KTPOMarHUTHBIX BOJTH
103 DnexkTpoMarauTHas npupoaa ceera. CKOpoCTh cBeTa.
' BonHOoBEIE CBOMCTBA CBETA
[IpakTuueckue paboThI:
10.4 N3ydyeHne CBOWMCTB 3JEKTPOMAarHUTHBIX BOJH C

MTOMOIIBI0 MOOUIIFHOTO TenedoHa




10.5

Ouznyeckue SBICHHUS B MPUPOJE: OHMOIOrHYecKoe
JIEUCTBUE  BUAWMOTO,  YJIbTPadUOIETOBOTO U

PEHTIE€HOBCKOI'O U3JIy4eHU N

10.6

TexHMUYecKue YCTpOﬁCTBaZ HCIIOJIB30BAaHUC

OJICKTPOMAarduTHBIX BOJIH IJIA COTOBOM CBSI3U

11

CBETOBbBIE ABJIEHUA

111

queBaﬂ MOICIb CBETA. Wcrtounukwm cBera

11.2

[IpsimonuHeitHOE pacpoCTpaHeHUe CBeTa

11.3

Orpaxenue cBera. Ilimockoe 3epkaiio.  3akoH

OTpa’KCHUA CBCTa

11.4

HpeHOMHeHI/Ie cBeTa. 3aKoH IpCIIOMJICHUA CBCTA.

ITonnoe BHYTPCHHCC OTPAKCHHUC CBCTA

11.5

JIunza. Xox jiydeit B IMH3E

11.6

OnTuueckast cucreMa (oToarmapara, MEKPOCKONA |

TCICCKOIIa

11.7

I'maz kak omnrtuueckas cucreMa. bnuzopykocTts u

JAJIbHO30PKOCTb

11.8

Pasnosxenue 6e10r0 cBETa B CIICKTP. OnpiTel HeroTOHA.

CrnoxxeHnne CIICKTPAJIbHBIX IIBETOB. I[I/ICHepCI/IH CBCTa

11.9

[IpakTuyeckue paboThI:

###HPar##lccnenoBanne 3aBUCUMOCTH yria
OTpa)KEHHsI CBETOBOTO JIy4a OT yrJia MaJeHusl.
#i#Part##l13ydeHre  XapaKTepUCTHK — U300paKeHHs
MpeaMeTa B TNIOCKOM 3epKalle.
#H#Par##lccnenoBanne 3aBUCUMOCTH yria
MPEJIOMJICHUSI CBETOBOTO JIyda OT yrjla MaJeHUs Ha
IPaHUIIE «BO3TYX — CTEKIION.

##Par#t##l lonyyeHne M300pakeHMH C  MTOMOIIBIO
coOuparoIe JTUH3HI.

###Par###Onpenenenre (POKyCHOTO pacCTOSIHUS H
OINITUYECKOH CHJIBI cCOOMparoIeil TUH3BI.
HH#HPar###OnpITE O pa3ioKeHUI0 0eoro cBeTa B

CIICKT.




#H#HPar##H#OnbITHl IO BOCIPUATHIO 1[BETA MPEAMETOB

IIpU UX HAOJIIOIEHUH Yepe3 IBETOBBIC (PUIBTPHI

dusnueckue SBICHUS B npupoac: 3aTMCHUA COJIHLIa u

11.10 JIyHbl, IBeTA TN, ONTHYECKHE SIBICHUS B aTMocdepe
(uBeT HEeOa, pedpakums, paayra, MUPax)
1111 Texuuueckue yCTpONCTBA: OYKH,  TEPHUCKOII,
' ¢doToanmnapar, ONTUYECKHE CBETOBO/IbI
KBAHTOBBGIE SABJIEHU S
191 OmnbiTel Pesepdopna u mimaHerapHas MOAETb aToMa.
' Mogens aTroma bopa
122 Hcnyckanue u moriomieHue cBera aToMoM. KBaHTBHI.
' JIuneiuaThie CIIEKTPHI
12.3 PaguoaktuBHOCTE. Anb(a, 6eTa- U raMMa-u3mydeHHs
124 Crpoenne aromHoro sapa. HykinonHas Mozenb
' aTOMHOTO siipa. M3oTormsl
195 PanuoaxTtuBHble npeBpaiienusd. Ilepuoa nomypacnana
' aTOMHBIX Si7Iep
126 SnepHble peakuuy. 3aKOHbI COXPAHEHUS 3aps10BOTO U
' MaccOBOT0 YHMCET
DOHeprusi CBsA3M aTOMHBIX sjaep. CBs3p Macchl U
12 12.7
SHEPruu
128 Peakuyn cuHTe3a u genenus saaep. VcrouHukm
' sHeprun CoJIHIIA U 3BE3]T
129 Snepnas osHepreruka. [leficTBHE paMOAKTHBHBIX
' M3JIYYCHUH Ha )KUBBIE OPTaHU3MBI
[IpakTudeckue paboOTHI:
HaGmtoieHne CHmomHeIX W JMHEWYATHIX CIEKTPOB
12.10 U3ITyYEeHUS.
HccnenoBanue TpEKOB: U3MEPEHHUE YHEPTUU YaCTHUIIbI
10 TOPMO3HOMY ITyTH (110 poTorpadusm).
N3mepenue paanoakTuBHOTO oHA
@usnyeckue SBICHHA B MPUPOJE: €CTECTBEHHBIN
12.11 PaavOaKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,

PaAUOAKTUBHOC U3JIYYCHUC MNPUPOAHLIX MHUHCPAIIOB,




JICWCTBUE PATMOAKTUBHBIX HM3JTyYCHUH Ha OpPraHu3M

YCJIOBCKaA

12.12

TexHuueckue YCTpOMCTBa: CIIEKTPOCKOIL,

WHIMBUYyaJIbHBIN 103UMETP, Kamepa Bunbcona

IMPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIbHOM
HPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUA

Kon
NMpoBePAEMOro
TpeOOBaHUA

IIpoBepsiemble TPeGOBaHNS K NMPEAMETHBIM pe3yabTaTaM
0230BOr0 YPOBHsI OCBOEHHsI OCHOBHOIi 00pa3oBaTe1bHOM
NPOrpaMMbl OCHOBHOT0 00111ero o0pa3oBanus Ha ocHoBe PI'OC

[Tonnmanne ponau (QU3NKKM B  HAYYHOW KApTHHE  MUDPA;
c(OpMUPOBAHHOCTh 0a30BBIX TMPEICTABICHHA O 3aKOHOMEPHOU
CBS3M U [TI03HABAEMOCTH SIBJICHUI IIPUPOJIBI, O POJIM DKCIIEPUMEHTA B
¢usuke, o cucreMooOpasymoomeil ponu GU3MKH B Pa3BUTHU
€CTECTBEHHbIX HayK, TEXHHUKHM U TEXHOJOTHH, 00 3BOMIOLUU
($U3HYEeCKUX 3HAHWW U UX POJIK B LIETTOCTHOW €CTECTBEHHOHAYYHOU
KapTHUHE MHpa, O BKJIAJE POCCHUHCKUX M 3apyOeKHBIX Y4EHBIX-
(U3HUKOB B pa3BUTHE HAYKH, OOBSICHEHHE MTPOLIECCOB OKPYKAIOIIETO

MHpa, pa3BUTHEC TCXHUKU U TEXHOJIOTHH

3HaHus O BHUJAX MaTepuu (BEHIECTBO M TOJI€), O JIBMIKEHUU KakK
crocobe CyIecTBOBaHUS MarepuH, OO0 AaTOMHO-MOJIEKYJISIPHOMN
TEOPUHM CTPOEHHs BEIECTBa, O (U3NYECKOM CYUIHOCTH SIBICHHM
npupoasl  (MEXaHWYECKHX, TEIUIOBBIX, OSJEKTPOMAarHUTHBIX H
KBAaHTOBBIX); YMEHHE pa3inyaTh SBJICHUS IO OIUCAHUIO UX
XapaKTepHBIX CBOMCTB U Ha OCHOBE OIBITOB, JIEMOHCTPHUPYIOIINX
JNaHHOe (U3UYECKOe SIBIICHHE, YMEHHE pacllo3HaBaTh NPOSIBICHUE
M3YYEHHBIX (PU3NYECKUX SIBJICHUH B OKPY)KAIOIEM MHpPE, BbIIEINSS

UX CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKH )

BJ'IaJIeHI/Ie OCHOBaMH ITOHSTHIHOI'O arrmapara U CHUMBOJIMYCCKOI'O

SI3bIKa (bHSI/IKI/I " HUCIIO0JB30BAHUEC UX IJI PCIHICHUA y’—Ie6HI)IX 3aJaq,




YMEHHE XapaKTepU30BaTh CBOMCTBA Tes, (U3NYECKUE SIBICHUS U

MIPOLIECCHI, HCTIONB3Ys (DYHIaAMEHTAIBHBIE U IMITUPUICCKUE 3aKOHBI

YMeHHe OmnHChIBaTh M3YYEHHBIE CBOWCTBA Tel M (HU3MUYECKUE

SABJICHUS, UCIIOJIB3Ys (1)I/I3I/I‘-I€CKI/I€ BCJIMYUHBI

Bnagenue ocHoBaMM METOJOB HAYYHOIO TO3HAHHUS C Y4ETOM
coOJr0IeHHS TIPaBHIT 0€30ITaCHOTO TPY/la: HaO o IeHne (PU3NIECKUX
SIBJICHUI:

YMEHHE CaMOCTOSITENIEHO COOMPATH 3KCIIEPUMEHTAIIbHYIO YCTAHOBKY
13 JIaHHOTO Habopa 000pyI0BaHUS 110 UHCTPYKIIUH, ONUCHIBATH X0/
OTIbITA U 3aMKCHIBATh €r0 Pe3yNbTaThl, HOPMYIHPOBATH BHIBOIL;
MPOBEICHUE TIPSIMBIX M KOCBCHHBIX HW3MEPEHUH (U3MUYCCKHUX
BEIMYMH: yMEHHE IUIAHUPOBATh HM3MEPEHUs, CaMOCTOSATEIHLHO
coOMpaTh AIKCICPUMEHTAIBHYI0  YCTAaHOBKY IO  WHCTPYKIIHH,
BBIUMCIIATh 3HAUYECHUE BEIMYMHBI U aHAU3UPOBATH IMOJYUYEHHBIC
PE3yAbTATHI C YIETOM 33JaHHOM MOTPEITHOCTH  PE3yJbTaTOB
W3MEPECHUI;

MPOBEJICHUE HECIOXKHBIX OSKCIIEPUMEHTAIBHBIX HCCIIEeIOBAaHUM;
CaMOCTOSITENIbHO COOMpaTh JKCIEPUMEHTAIbHYIO YCTaHOBKY U
MPOBOAWTh  HWCCIICIOBAHUE TI0  HWHCTPYKIUH, IPEACTABIATH
MOJIyYEeHHBIE 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BHJE TAOIUIl U
rpauKoOB, YYHTHIBATH TOTPEIIHOCTH, JeJaTh BBIBOJBI IO

pe3yibTaTaM UCCICI0BAHUA

[Tonnmanue  XapakTEepHBIX  CBOMCTB  (U3WYECKUX  Mojenei
(MaTepuanbHas Touka, aOCOTIOTHO TBEPOE TEJIO, MO CTPOCHUS
ra3oB, >KHJKOCTEH M TBEPIBIX TeJ, IJIAHETapHas MOJEIb aTroma,
HYKJIOHHAsi MOJIEJIb aTOMHOTO $/Ipa) U YMEHUE MPHUMEHSTh UX JUIS

00BsICHEHUS (PU3MUYECKUX MPOLIECCOB

YMmeHue oObsICHATh (U3UYECKUE TPOLECCHl U CBOWCTBA TEN, B TOM
YUCJIE M B KOHTEKCTE CHUTYallM NPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBIIATH PUYUHHO-CIICICTBEHHbBIE CBA3U
U CTPOUTHh OOBSICHEHHE C OMNOpOd Ha HW3YYCHHBIE CBOHCTBA
bu3HYeCcKuX SBICHUHN, (PU3MUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOICIIN

YMmenne pemarh pacu€THble 3amadu (Ha 6a3e 2 — 3 ypaBHEHHIA),

UCMONb3ysd 3aKOHbl U (opMylbl, CBs3bIBAIOIIME (PU3UUECKUE




BEIMYUHBI, B YAaCTHOCTH, 3alMCHIBATH KPATKOE YCIOBUE 3a1auH,
BBISIBJIIT HEJOCTAIOIIME JIaHHBIE, BHIOMpATh 3aKOHBI U (POPMYIIBL,
HeoOXO0uMBbIE /1715 €€ PELeHUs, UCII0JIb30BATh CIIPABOYHbIE JAHHBIE,
IIPOBOJUTE Pacy€Tbl U OLICHUBATH PEAMCTUYHOCTH IIOJIyYEHHOIO
3HaueHHs (PU3NUECKON BEITMUUHBI; YMEHHUE ONPEENIATh pa3MEPHOCTh

(bu3nYeCKOi BETMYHHBI, TOJYYEHHOM MPH PEILICHUH 33/1a4U

YMeHne XapakTepu3oBaTh MPHHLIWNBI JEHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM YHCJIE OBITOBBIX HMPUOOPOB, M MPOMBIIUICHHBIX
TEXHOJOTUYECKUX TPOIECCOB TI0 UX OMUCAHUIO, UCIIOIb3Ys 3HAHUS O
CBOWCTBaX (U3MYECKUX SBICHUH WU HEOOXOOUMBIE (hU3NUECKHUE

3aKOHOMCPHOCTH

10

YMeHHne WCIOoNb30BaTh 3HAaHUS O (U3WYECKUX SBICHHUAX B
MIOBCEIHEBHON JKM3HM JUid oOecnedyeHus Oe30MacHOCTH IpHU
oOpamieHUH C  OBITOBBIMH  NPUOOpPaMH U TEXHUUYECKUMHU
YCTPOMCTBAMM, COXpPaHEHMsI 3/0pOBbS U COONIOJCHHUS HOPM
JKOJIOTUYECKOI0 IOBEIEHUS B OKpPYXKaloleH cpene; MOHUMaHUE
HEOOXOIMMOCTH MPUMEHEHHUS TOCTHKCHUN (PU3MKH M TEXHOJIOTHMA

JIA palliOHAJIbHOI'O IIPUPOAO0ITI0JIb30BAHUA

11

OneIT TOWCKA, MPEOOpa3oBaHMsI W TPEICTaBICHHUS WHOOpMAIUN
(U3UYECKOTO CcoIepkKaHUsl C HCIOIb30BaHUEM HMH(POPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; YMEHHUE OLIEHUBATh JOCTOBEPHOCTH
MOJIydeHHOW MH(POpPMAllMM HAa OCHOBE HMEIOIIUXCS 3HAaHUA U
JIOIIOJTHUTENIBHBIX ~ MCTOYHUKOB;, YMEHHE MCIIOJIb30BaTh  IIpU
BBITIOJIHCHUH YYEOHBIX 3a/IaHU HAyYHO-TIOMYJISIPHYIO JINTEPATypPy
(bu3MYECKOTO Co/Iep KaHUsI, CIIPABOYHBIE MaTEepPHAIIbI, PECYPChI CETH
WNutepuer; BnageHue O0a30BHIMH HaBbIKAMH  MPeOOpa3oBaHUS
uH(pOpMallMi W3 OJHOW 3HAKOBOM CHCTEMBI B JAPYTYIO; yMEHHE
co37aBaTb COOCTBEHHBIE NMUCHMEHHBIE M YCTHBIE COOOIICHHUS Ha

OCHOBE I/IH(l)OpMaHI/II/I N3 HECKOJIBKUX NCTOYHUKOB

HEPEYEHD DJIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA OI'D

HO ®U3UKE




Kon

IIpoBepsieMblii 3J1eMeHT COePKAHMUS

1 MEXAHWYECKMUE SABJIEHUA
11 Mexanuueckoe nBwxkeHHe. MarepuanbHas Touka. Cucrema  orcuéra.
' OTHOCHUTEIBHOCTD ABUKCHUS
PaBHOMepHOE 1 HepaBHOMepHOE JiBUkeHue. CpenHsas ckopocTb. Dopmyiia ams
12 BBIYHCIICHHS CpETHEH CKOPOCTH: V = S/t
PaBHOMEpHOE NPSMOJIMHEIHOE ABMKEHUE. 3aBUCUMOCTb KOOPJMHATHI TeIa OT
BPEMEHHU B CIy4yae PaBHOMEPHOIO IPSAMOJIMHEHHOrO JBUKEHU:
13 x(t)=x,+vt
I'paduky 3aBUCUMOCTH OT BPEMEHHU JJsl NMPOEKLUU CKOPOCTH, IMPOEKIUH
nepeMeIeH s, IyTH, KOOPAMHATHI TPH PABHOMEPHOM NPSIMOIUHEHHOM
JIBIDKCHUT
3aBUCUMOCTh KOOPJIMHATHI Te€Jla OT BPEMEHH B CIy4yae PaBHOYCKOPEHHOIO
HPSMOJIMHEHHOTO JIBUKEHUS:
3
S(f)=Vo, *1+ay * ;
2
@opmyIbl Uil MPOEKIHMU TIEPEMEUICHHUs, MPOCKIUU CKOPOCTH M IMPOEKIHH
YCKOPEHHUs IPU PaBHOYCKOPEHHOM MPSAMOIMHEHHOM JABHIKEHHUH:
2
14 .sx(a‘)=vﬂx-r+ax-?.
U_\'('f] =Up, T, I,
a.(f)=canst,
Ul.‘rl - lel :zaxsr
I'paduky 3aBUCUMOCTH OT BpPEMEHH JUIS NPOEKIUH YCKOPEHHs, MPOCKINU
CKOpPOCTH, HPOEKIMM TEpPEeMEIIeHUs], KOOPAWHATHl MpPHU PaBHOYCKOPEHHOM
PSMOJIMHEHHOM JIBUKEHUHU
Coboanoe nanenue. GopMyibl, ONKMCHIBaIOIIUE CBOOOIHOE MAJICHUE TeJa MO
BEepTUKaIM (IBI)KCHHE Tejla BHHU3 WM BBEPX OTHOCHUTEIBHO ITOBEPXHOCTH
15 3emin). I'paduku 3aBUCHMOCTH OT BpPEMEHM Uil HPOEKIMH YCKOpPEHUs,
NPOCKIIMA CKOPOCTH W KOOPJHMHATHI TIPU CBOOOJHOM TAaJeHUH Teja IO
BEPTHKAIIH
18 CKOpOCTh PaBHOMEPHOTO JBIDKEHHS Tella 10 OKPYXHOCTH. HarpasieHue

CKOpOCTH.




dopmyna IS BBIYUCIEHUS CKOPOCTH Yepe3 pajuyc OKPYKHOCTHU U MEPUOJ

oOparieHus:
2nR
L=
T

LlenTpocTpeMuTenbHOe yckopeHue. HampaBieHue IEHTPOCTPEMUTEIBHOTO

yckopeHusi. @opmyiia sl BBIYUCICHHUS] YCKOPEHUS:

dopmyia, CBSI3bIBAIONIAs IEPHOJ] U YACTOTY OOPAILCHHUS:

Vo= ?

Macca. IInoTHOCTB BellecTBa. d)opMlea JJI BBIYUCICHUS ITINIOTHOCTH:

_om

1.7 V
18 Cuna — BexTopHas ¢puznyeckas BenuuuHa. Cl10)KeHHUEe CUIl
1.9 SIBnenue nnepuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10
CoHanpaBlIeHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOPA CUJIBL, IEHCTBYIOLIEH
Ha TeJo
Bzaumopeinictue ten. Tpernit 3akoH HeroToHa:
111 Fy 4 =-Fp
Tpenue nokos u TpeHne ckobkeHns. opmyna 1 BBIYMCIEHHUS MOAYJIS CHJIBI
TPEHUS CKOJIbKEHUS:
112 F_=u-N

P




1.13

Hedbopmarus Tema. Yrpyrue u Heynpyrue aedopmaruu. 3aKoH YIpyrou
nedhopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TSATOTCHUE. 3aKOH BCCMHUPHOTO TATOTCHUSA:

My - M4
F=g L1 _2%
R
Cuuta TshkecTH. Y CKOpeHHe CBOOOTHOTO MaICHHSL.
dopmysia s BEIUUCIEHHS CHIIBI TSHKECTH BOJIU3H oBepXHOCTH 3emuin: F =
mg.
JIBmxenue rianet Bokpyr Comnna. [TepBast KocMu4eckasi CKOPOCTb.

HeBecomocTts 1 NIEpErpy3Ku

1.15

Hmnynbc Tena — BeKTopHas (pu3nueckas BeIUYHHA.
=m0

I/IMHy.TIBC cuctemsl Tea. 3MeHnenue HUMITYJIbCA. I/IMHYJ'IBC CHJIBI

1.16

3akoH COXPAaHCHUA UMITYJIbCA AJIsL SaMKHYTOﬁ CHUCTCMBI TCII:
D=1, +1m, U, =const

PeakTuBHOE ABMKEHHE

117

Mexann4geckas pa60Ta. d)opMyna JJISA BBIYMCIICHUA pa6OTLI CHJIBI:

A=Fsooso

Mexanuueckas MOIIIHOCTb:

N=24
I

1.18

Kunerndueckas u NOTCHIUAJIbHAA SHCPIUA. GDopMlea JJI1 BBIYUCIICHU A

KHHETHISCKOM OHCPIUU:

HE_J‘E
By

TeopeMa 0 KUHETUYECKOM OHCPIUHU. (I)opMyna JJIA BBIYMCIICHUA

HOTCHLII/IaJlLHOﬁ 9HCPTHHU TCJa, IOAHATOIO

Hana 3eMIiéii:




E,= mgh

MexaHnueckas SQHEeprus:

E=E;.+E 2
1.19 .
3aKOH COXpaHEHMsI MEXaHMYECKOM dHeprun. Popmya s 3aK0Ha
COXpaHEHMsI MEXaHUUYECKOI SHEpPruu B OTCYTCTBUE CHJI TpeHus: E = const.
[IpeBpalieHne MEXaHUUECKOW SHEPTUH ITPU HAIMYUU CUIIbI TPEHUS.
[IpocTbie MEXaHU3MBI. «30J0TOE MPABUIIO» MEXAHUKH.
Poruar. Moment cuiibl: M - FI.
VYciioBue paBHOBECHS pblyara:
M +M,+..=0
1.20
[TonsrkubIi 1 HenoaBMKHBIHN 0710Kku. KII/] mpocThix MexaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
JlaBiienue TBEPAOroO TeENA.
dopmyna s BBIYMCIICHUS] TaBJICHUs TBEPIOTO TeNa:
_F
P75
191 JaBnenue raza. ATMocdepHoe TaBieHue.
I'mapocTaTuyeckoe naBiieHHEe BHYTPH KUIKOCTH.
®opmyna Juisl BBIMUCICHUS 1aBIICHUSI BHYTPH KUJKOCTH:
P=pgh+Da,
1.22 3akoHn [lackans. ['uapaBnudeckuii mpecc
3akoH Apxumena. dopMyna WId ONPENEICHUS] BBITAIKABAIOIIECH CHIIBI,
JIEHCTBYIOIIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM Ias:
1.23
Fag =PEV
VYcnoBue miaBanus tena. [InaBanue cy10B 1 BO3AyXoIjIaBaHUE
194 Mexannueckne KojeOaHUs. AMIUIUTYIA, TEPUOJ W YacToTa KoJeOaHUH.

®dopmyiia, cBA3bIBAIOLIAS YACTOTY U MIEPUO] KOJIeOaHUI:




1.25

MaremaTuueckuii M TPYKMHHBIA MasTHUKHU. [IpeBpailieHne sHEpPruu Mpu

KoJIe0aTeIbHOM JBHXKCHUHU

1.26

3aryxaromue konebanus. BeiHyX)1eHHbIe Kojebanus. Pe3onanc

1.27

MexaHndecKre BOJHEI. HpOI[OJ'IBHBIe " NOIICPECYHBIC BOJIHBI. HJ’II/IHa BOJIHBI U

CKOPOCTh PaclpOCTPAHEHHUS BOJIHBI:

b=v-T

1.28

3Byk. ['poMKOCTB M BbICOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI Ha I'paHUIIC

nByX cpell. MHdpa3Byk 1 yabTpa3ByK

1.29

Ipakxmuueckue pabomoi

H3mepenne cpeaHel IUIOTHOCTH BEUIECTBA; apXUMENOBOM CHIIBI; KECTKOCTH
NPYXHUHBL; KO3 ULIMEHTa TPEHUSI CKOIBXKEHUS;, padOThl CUIIBI TPEHUS, CHIIBI
YOPYrOCTH; CPEIHEH CKOPOCTH ABMKEHUSI OpycKa MO HAKJIOHHOMW IJIOCKOCTH;
yCKOpeHusi OpycKa MpH JABMXKEHUU [0 HAKJIOHHOM IIOCKOCTH; YacTOTHI H
nepuoaa Koje0aHuii MaTeMaTH4ECKOIro MasATHHKA, YaCTOTbl MW IICPUOTA
KoJie0aHUl MPY>KUHHOTO MAasSTHUKA; MOMEHTA CUJIbI, ICUCTBYIOIIETO Ha PhIYar;
paboThl CHIJIBI YNPYTOCTH HPH MOABEME Ipy3a C MOMOIIBIO HEMOJBUKHOTO
6510Ka; pabOTHI CUJIBI YIPYTOCTH MIPU MOBbEME TPY3a C IOMOLIBIO TOABUKHOTO
OJoKa.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBOW CHIIBI OT 00BbEMa MOTPYKEHHOU
YaCTHU TeJA U OT INIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUIIBI
OT MAcCChI TCJia; CUJIbI TPECHUSA CKOJIBKCHHUA OT CHJIBI HOPMAJIIBHOTO JABJICHUA U
OT pOJia TOBEPXHOCTH; CUJIBI YIIPYTOCTH, BO3HUKAIOLIEH B IPYKUHE, OT CTEIIEHU
neGopMaluu NpyKUHBL; YCKOPEHUs OpycKa OT yria HaKJIOHAa HalpaBJIsAIoIIei;
nepuo/ia (4acToThl) KoJieOaHUN HUTSHOTO MasiTHUKA OT JJIMHBI HUTH; TIEpUOJA
KoJIeOaHUH MPYKUHHOTO MasiTHUKAa OT Macchl rpy3a U KECTKOCTU MPYKUHBI,
UCCJIEIOBAaHNE HE3aBHUCHUMOCTH Neproja KojeOaHUN HUTSHOIO MasTHUKA OT

MacCChI I'py3a. HpOBCpKa YCJIOBUS PABHOBCCHUS pbIyara

1.30

Qusuueckue sAeleHUss 6 nNpupode: TPUMEPHl IBIKEHUS C Pa3TUYHBIMU
CKOPOCTSIMH B )KHBOW M HEKUBOW MPUPOJIE, NEUCTBHE CUIIBI TPEHUS B IPUPOJIE
U TEXHUKE, NPUIUBBI U OTJIMBBI, JABMKEHUE TUIaHET COJIHEYHON CHCTEMBI,

PECAKTUBHOC IBUKCHUEC )KMBBIX OPraHU3MOB, pbldaru B TCJIC YCJIOBECKA, BIIMAHNC




aTMoc(epHOro aBieHHs] Ha XUBOM OpraHu3M, IUIaBaHHE PbIO, BOCIPUATHE

3BYKOB JXUBOTHBIMHU, 3CMIJICTPACCHUC, ceiicMUUYecKue BOJIHBI, IYHAMH, 3X0

Texnuueckue yCWlpOZJCWlGd.‘ CIIMAOMCTP, OATYUKHU ITOJIOXKCHHUA, paCCTOAHUA U
YCKOPCHUA, AWHAMOMCTpP, IMMOAIIWIIHUKH, PAKEThI, pbIYyar, HOI[BH)I(HBIFI n

HCHOI[BI/I)KHI)II\/'I 6.]'IOKI/I, HaKJIOHHas ITIJIOCKOCTB, IPOCTHIC MEXaHN3MbI B 6BITy,

L3l COO0IIAIOIIMECs COCYAbl, YCTPOUCTBO BOJOIMPOBOJIA, THAPABIMUECKHUI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMETp, 3XOJIOT,
UCIIOJIb30BaHUE YIbTPa3BYyKa B OBITY U TEXHHUKE

2 TEITJIOBBIE ABJIEHUA
OcCHOBHBIC  TIOJIOKEHHUSI MOJICKYJSIPHO-KMHETUYECKOM  TEOPUU  CTPOCHUS

2.1 BenecTBa. Moienu TBEP0To, KHUAKOTO U Ta3000pa3HOr0 COCTOSIHUI BEIIECTBA.
Kpucrannnueckue u amopQHbie Tena

59 JBmxenne dactul, BemiectBa. CBA3b CKOPOCTH  JABWXKCHHUS YacTHI[ C

' Temneparypoil. bpoynoBckoe nBuxkenue, Iudysus

2.3 CMauuBaHue U KaWUISIPHbIE SBJICHUS

24 TennoBoe paciupeHue 1 ckaTue

2.5 TennoBoe paBHOBECHE

26 BuyTpennsis sueprus. PabGora u Temnomnepenada Kak crocoObl M3MEHEHUS

' BHYTPEHHEHN 3HEpruu

2.7 Buasl Teruionepeaaun: TEMIOMPOBOAHOCTD, KOHBEKIIUS, U3Ty4YEeHUE
HarpeBanne wu oxnaxngenue ten. KomnuecTBo  TemioTel. Y aenbHas
TEIUIOEMKOCTb:

2.8

O=aml(t,~t)

3aKOH COXPAHEHHUs PHEPIUU B TEIUIOBBIX MpoIleccax. YpaBHEHHE TEIIOBOTO

OanaHca:
29

O +0, +..=0

Ucnapenne m koHnaeHcauus. M3MeHeHHWe BHYTPEHHEH SHEPrUU B MPOLECCE
210 ucrapeHuss M KoHJeHcauuu. KurneHuwe KUAKOCTH. YJAelbHas TeioTa
' napoo6OpazoBanus: L = Q/m
2.11 BraxxnocTs Bo3myxa




2.12

[InaBnenne u Kpuctaum3anus. V3MeHeHHe BHYTPEHHEW OJHEpPruu NpHu

IIJIAaBJICHUHU U KpUCTAJIJIM3allH. y,I[eJ'IBHaH TCIIOTA I1JIaBJICHUA:

.0

m

2.13

BHyTpeHHsAs SHeprus cropaHus TOIUIMBA. Y IEJbHAs TEIIOTa CrOpPaHUs

torauBa: ¢ = Q/m

2.14

[Tpuntumnel padots! TernoBbix apurareneid. KI1/] TerioBoro nqeurarens

2.15

Ilpaxmuyeckue pabomvi

H3mepenue yaenbHO# TemI0€éMKOCTH METAIUTMYECKOTO IMIMHPA; KOJTUYeCTBa
TEIUIOTHI, TMOJIYYEHHOTO BOJOW KOMHATHOH Temriieparypbl (UKCHUPOBAHHON
Macchl, B KOTOPYIO OIYIIEH HAarpeThli IWIMHJP; KOJUYECTBA TEIUIOTHI,
OTJIAaHHOTO HArpeThIM IMJIMHIPOM, MOCIE OIMYCKaHUs €ro B BOAY KOMHATHOU
TEMIIEpaTypbl; OTHOCHUTEIbHOM BIIAXKHOCTU BO3[yXa; VYACIbHOW TEIIOTHI
IUIaBlieHUsl Jbjaa. lcclenoBaHue W3MEHEHHUS TEMIEpaTypbl BOJBI MPU
Pa3IUYHBIX YCIIOBHUSX; SBJICHHS TEIIOOOMEHA NIPHU CMEIIMBAHUK XOJIOJIHOW U

ropsiueit BOJbI; MpoIiecca UCIIapeHust

2.16

Qu3suueckue s61eHUs 8 Npupode: TOBEPXHOCTHOE HATSKEHHUE U KalWJUIIpHbIE
SABJICHUS B MPUPOJIE, KPUCTALIBI B pHUpoAe, u3iydenre CoJiHIa, 3aMep3aHue

BO/I0EMOB, MOpPCKHE Opu3bl; 00pa3oBaHKE POCHI, TYMaHa, HHEsl, CHera

2.17

Texnuueckue  ycmpoucmea: — KalWUIAPbl, TPUMEpPhl  HMCIIOJb30BaHMS
KPUCTAJIJIOB, )KUJKOCTHBIN TEPMOMETP, TaTYUK TEMIIEPATYPHI, TEPMOC, CUCTEMA
OTOIJIEHUs OMOB, TUTPOMETPHI, IICUXPOMETP, MapoBasi TypOHHA, TBUraTesb

BHYTPEHHETO CTOPaHUs

OJIEKTPOMAT'HUTHBLIE ABJIEHUA

3.1

Onektpuzanus Tei. /[Ba Buaa aIeKTpUUYECKUX 3apsaaoB

3.2

B3aumopeiicTBue 3apskeHHbIX Tell. 3akoH Kynona

3.3

3aKOH COXpaHEHHMsI AIEKTPHUIECKOTO 3apsiia

3.4

Onektpruueckoe mone. Hanpsok€HHOCTh 3nexkTpudeckoro moss. [IpuHnumm

CYHEpIO3UINN SJICKTPUICCKHUX noueun (Ha Ka4€CTBECHHOM ypOBHC)

3.5

Hocurenn QJICKTPHUYCCKUX 3apsAI0B. I[CﬁCTBI/IC QJICKTPHUYCCKOI'0 IOJId Ha

SJICKTPHUYCCKUC 3aps/Ibl. HpOBOIIHI/IKI/I " JUBJICKTPHUKHU




[TocTossHHBIN ANEKTpUUECKU TOK. [[elicTBUA 25IeKTpruyecKkoro Toka. Cuiia Toka.

Hanpsoxenue.
3.6 I=qg/t,U=Aq
DIIEKTPUYECKOE COMPOTUBIICHUE. Y IETLHOE JIEKTPUUECKOE COITPOTHUBIICHUE:
3.7 R =pl/S
38 3akon OMa 15t yaacTka saekTpudeckoi memu: | = U/R
[TocnenoBareabHOE COSAMHEHUE TIPOBOIHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapanmnensHOe coeTMHEHUE TPOBOIHIUKOB PABHOTO COPOTHBIICHUS:
U=U;I=I+1;R=2.
2 2 P
CMenIaHHbIe COSTMHECHHSI IPOBOTHUKOB
Pabota un MmomtHOCTh 251ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — JleHua:
3.11 O= 12 ‘R-t
319 OneiT DOpctena. MarHuTHoe Mojie MPSMOTO MPOBOAHHKA C TOKOM. JIMHUUM
MarHUTHON WHIYKIIUU
313 MarauTtHoe 1I0J1€ IIOCTOSHHOIO MarHura. B3auMoJENCTBUE ITOCTOSHHEIX
MarduToB
3.14 JleiicTBrE MarHUTHOTO TIOJIS1 HA TPOBOJHUK C TOKOM
3.15 OnbiTel @apanes. SABneHue snekrpoMarauTHoM uuaykuuu. [Ipasuno Jlenna
Ipaxmuyeckue pabomoi
W3mepeHne  AIEKTPUUECKOTO  COMPOTUBIICHUS  PE3UCTOPA;  MOITHOCTH
3.16 AIIEKTPUYIECKOTO TOKA; PabOTHI AMIEKTPUIECKOTO TOKA.

HCCJ’IG}IOBaHl/Ie 3aBUCUMOCTH CHJIbI TOKa, BO3HUKAIOLICTO B IIPOBOJHHKE

(pezncmpm, naMnqua), OT HaIIPsPKCHUS Ha KOHIAX IMMPOBOAHUKA,; 3aBUCUMOCTHU




COIIPOTHUBJIEHUS OT JJIMHbI IPOBOIHHUKA, TUIOIIAAN €TI0 MONEPEYHOr0 CEUEHUs U
YJIEIbHOTO CONPOTUBIICHHUS.

[IpoBepka npaBuiia 1715 3JIEKTPUUECKOT0 HAMPSKEHUS IIPH [10CIIE0BATEILHOM
COEJMHEHUU IPOBOJHUKOB; MpaBWia JJs CHUJIBl DJIEKTPUYECKOIO TOKa IpU

[apajuIeJIbHOM COEIMHEHUH ITPOBOJHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue sA6leHUs 8 npupolde: SICKTPUUECKHUE SBJICHHUS B armocdepe,

3.17 AJIEKTPUYECTBO KUBBIX OPIraHU3MOB, MAarHUTHOE T0JIe 3eMITH, Ipelid MOM0CcoB,
POJIb MArHUTHOTO TIOJIS JJIS )KU3HU Ha 3eMile, TTOJIIPHOE CUSTHHE
Texnuueckue ycmpoticmea: 3IEKTPOCKOI, aMIIepMETp, BOJIBTMETpP, peocTarT,
CU€TUYMK  DJCKTPUYECKOH DHEPTUH, DIIEKTPOOCBETHTEIbHBIE PUOOPEI,

3.18 HarpeBaTelIbHbIC 3JIEKTPONPHOOPHI (mpumepsr), AJICKTPUUYCCKHE
NPEIOXPAHUTEIH, AJIEKTPOMArHUT, JJIEKTPOJIBUTATENb MOCTOSHHOTO TOKa,
TeHepaTop MOCTOSIHHOTO TOKa

3.19 DnekTpoMarHuTHbIC BOJHEI. LIIkaa 31eKTpOMarHuTHBIX BOJH

3.20 JlyaeBas mozeinb cBeta. [IpsmonuHeiHOE pacIpoCTpaHCHHUE CBETA

3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkaino

3.22 [Ipenomnenue cBera. 3aKOH MPETOMIICHHS CBETA

3.23 Hucniepcus ceta

394 Jlunza. Xon nydeit B munaze. okycHOE paccTossHHE JUH3BI. OnTUYecKasi cuiia

' munsel: D = 1/F

3.25 ['na3 xak ontuueckas cuctema. Onrudeckrue Npudopsl
Ipaxmuueckue pabomoi
#i#HtPar#H##l13MepeHne ONTHYECKON CHIIbI coOuparomield JUH3bI; (POKYCHOTO
paccTosiHUs coOuparolei JIMH3bI (110 CBOWCTBY paBeHCTBA pa3MepOB MpeaAMeTa
U U300paXeHHsI, KOT/1a IPEAMET PacIoJIOXKeH B ABOWHOM (hOKyce), moKa3aTems

3.26 MPETOMIICHUS CTEeKIIA.
##HtPar#H##lccnenoBanue cBOWCTBA M300payKEHUS, MOJIYYEHHOIO C MOMOUIBIO
cobuparonield JUH3bI; U3MEHEHUsI (DOKYCHOTO PACCTOSIHUS JIBYX CIIOKEHHBIX
JIVH3; 3aBUCHUMOCTH yTJIa TIPEJIOMIICHHUSI CBETOBOTO JIy4a OT yIjla MaJCHUs Ha
TPaHUIIEe «BO3YX — CTEKIIO»

397 Qusuueckue senenus 6 npupoode: 3armeHust ConmHma u JIyHBI, 1[BeTa TeI,

' ONTHYECKHUE SIBJIICHUS B aTMocdepe (1BeT Heba, pedpakiys, pagyra, MUPax)
398 Texnuueckue ycmpoticméa: OYKHM, TEpHUCKOI, (oToamnmapar, ONTUYECKUE

CBCTOBObBI




4 KBAHTOBBIE SABJIEHM S
a1 PannoaktuBHOCTh. Anb(da-, Oera-, ramma-usnydenus. Peaknuu anbga-u 6era-
' pacmana
45 Onwitel Pesepdopna mo paccesnuto anbda-uactuil. [lmanerapuas mopens
' aToma
43 CocraB aTromMHOTO siApa. M30Tombl
44 Ilepuon nmomypacnana aTOMHBIX S1EP
4.5 SnepHble peakyy. 3aKOHBI COXPAaHEHUS 3apsI0BOTO ¥ MAaCCOBOI'O YHCEI
Qusuueckue s6l1eHUs 8 Npupooe: ECTECTBEHHBIM DPaJIUOAKTHBHBIN (OH,
4.6 KOCMHUYECKHE JIYy4YH, PaJUOAKTUBHOE H3IIYYCHHE TNPUPOJHBIX MHUHEPAJIOB,
JEHCTBUE PAIMOAKTUBHBIX U3TYICHHUI Ha OPTaHU3M YeJIOBEeKa
47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHIUBUIyaIbHBIN JO3UMETP, Kamepa
' BuiibcoHa, siepHast SHepreTuka

YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOT'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

» ®usuka: 7-i kiacc: 6a30BbIN ypoBeHb: yueOHUK, / kiacc/ [leppimkun .M.,

NBanoB A.U., Akumonepuoe o6miectBo «M3narensctBo «lIpocBemnienne

» dusuka, 8 kiacc/ [lepeimkua A.B., O6I1eCTBO ¢ OrpaHHYCHHOM

oTBeTCTBEHHOCTHIO « IPODA»; AkuinonepHoe o0uiecTBo «3narenbcTBo

«IIpocsenienne»

» Gusuka, 9 kinace/ [leppikun A.B., I'ytHuk E.M., O6111ecTBO ¢ orpaHU4eHHON

OoTBETCTBEHHOCTHIO «JIPODAY; Akiinoneproe obiecTBo «M31aTenbcTBO

«ITpocBemenne»
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1 B.W. Jlykammk CoopHuk 3an1a4u o ¢usuke. /-9 kmaccel. — M. IIpocserenue,
2019 ropn.

2. A.E.MapoH, E.A. Mapon Jlunaktudyeckue matepuaisl 7, 8, 9 kimacchbl
N3natensctBO «JIpoda» Mocksa 2018ro.
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HHUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

Kararnor ccbuiok Ha pecypcesl o puzuke DHiukiIoneauu, ononuorexku, CMU,
BY3bl, Hay4HbIC OpraHu3alyu, kondepeHuuu u ap. http:www.ivanovo.ac.ru/phys
becnnatHpie oOyyaroiue nporpammel o ¢usuke 15 00yyaromuyx nporpaMm mno
pa3iuuHbIM pasaenaM ¢uszuku http:www.history.ru/freeph.htm

JlaGopatopusbie paboTh 110 (uzuke BuptyaibHbie 1a00paTopHbIE paOOTHI.
BupTtyanbHble AeMOHCTpanuu skcnepumenTtoB. http:phdep.ifmo.ru

Anumarus GU3NIECKUX MpoIeccoB TpexMepHbIe aHUMAIIUY ¥ BU3YyaTU3aIus 110
(bu3nKe, COMPOBOKAAIOTCSA TEOPETHUECKUMHU 00bsicHeHusIMH. http:physics.nad.ru
dusnueckas sHuKIONeAUss CripaBOYHOE U3JIaHKUE, COJIepIKAIIEe CBEICHHS T10

BCEM 00JIacTsIM coBpeMeHHOH ¢u3uku. http://www.elmagn.chalmers.se/%7eigor


http://www.ivanovo.ac.ru/phys
http://www.history.ru/freeph.htm
http://phdep.ifmo.ru/
http://physics.nad.ru/
http://www.elmagn.chalmers.se/~igor

HNudoypok.py, videouroki, Sxmacc






