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HOACHHUTEJIbBHASA 3AIINCKA

[IporpamMma 1o ¢u3mke Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE MOJOKEHUI U TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOUW 00pa30BaTEIbHOMN MPOTPaMMBbI, MPEICTABICHHBIX B
dI'OC 000, a Takxe ¢ yaéroM deaep aapbHOU p aboueit ip orpaMMbI BOCTIUTAHUS U
Konnenmuu np enogaBanus yaeOHOro npeamera « Du3nukay.

Coneprxanue mporpamMmbl 1o (U3MKE HAMpaBIeHO Ha (OpMHUPOBAHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYalOIIMXCSd M OPTaHU3AIMIO U3YyUYCHHS
bu3nKu Ha ACSITENBHOCTHOW OCHOBe. B mporpamme mo (u3MKe yUHUTHIBAIOTCS
BO3MOXHOCTH y4eOHOTO mpeameTra B peanmzamuu TpedoBanuit ®I'OC OO0
IUTAHUP YEMBIM IMYHOCTHBIM M METATp €IMETHBIM P €3yJIbTaTaM 00y4eHus, a TaKKe
MEXKIIp €IMETHBIE CBA3U €CTECTBEHHOHAYUYHBIX y4EOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOTO 00111er0 00pa30BaHuUs.

[Iporpamma o (pu3rike ycTaHaBIMBACT paclpeielieHue yueOHOro MaTep nana
1o rogaM o0y4eHus (10 Kjraccam ), Ip eJ1araet np MMEP Hy'10 MOCIEA0BATENbHOCTb
U3Yy4YEHHs] TeM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHs IPEAMETHOTO COJAEpKaHUS U
y4€Te BO3paCTHBIX OCOOEHHOCTEH 00yUYaronInXcsl.

[Iporpamma no ¢usuke pazpaboTaHa ¢ LENbI0 OKa3aHUS METOJAMYECKOM
MOMOIIY YYUTENIO B CO3/IaHUU pabouelt IporpaMMbl IO y4eOHOMY IIp €IMETY .

®dusuka ABISETCS CUCTEMOOOP a3y IOIIMM JJIs1 €CTECTBEHHOHAYYHBIX Y4EOHBIX
NP EAMETOB, IMOCKOJIbKY (DM3MUYECKUE 3aKOHBI JISKAT B OCHOBE IPOIECCOB U
SBJICHUM, HW3Y4YaeMbIX XUMHUEH, OHONOTHEN, acTpOHOMHUEH U (PU3NUECKOU
reorpaduell, BHOCHT BKJIaJ B €CTECTBEHHOHAy4YHYI0 KapTHHYy MHUDa,
npeAocTaBiseT Hauboyiee sCHble 00pas3lbl MPHUMEHEHHS HAay4YHOTO METoJa
MO3HAHUsA, TO €CTh CIOCc00a MOJyUYeHHsI TOCTOBEP HBIX 3HAHUI O MHUPE.

OpnHa w3 riaaBHBIX 3a7a4 GU3UYECKOT0 00pa30BaHUs B CTPYKType o01ero
oOpa3oBaHusi COCTOUT B (JOPMHUPOBAHUM €CTECTBEHHOHAYYHOW I'PaMOTHOCTH U
UHTEpeca K HayKe y 00y4aromuxcs.

N3yuenue ¢u3uku Ha 0a30BOM YypOBHE IIpeINoJiaraeT OBJIaJCHUE
CIEAYIOMIMMHI KOMIIETEHTHOCTSIMHU, XapaKTepHU3YIOUMMU €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBJICHUS;

e OIICHWBATh U MOHUMATh OCOOCHHOCTH HAYYHOTO HUCCIIEOBAHNUS;

e WUHTEPNPETUPOBATh  JAaHHBIE W  HUCIOJIb30BaThb  HAyYHbBIC
J0Ka3aTeNbCTBA JIJIS IOJTYYECHHUS BHIBOIOB.

[lenn wu3ydenuss (pU3UKM HAa ypPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
onpenenensl B Konuenmuu mpemnogaBanus ydeOHoro mpenmera «Duszuka» B
oOpa3zoBaTenbHbIX oOpraHmzanusx Poccuiickoit denepamuu, pearu3yronmx
OCHOBHBIE 0011€00pa3oBaTeNbHbIE MNPOTPAMMBbI, YTBEPKAEHHOW peElICHUEM



Kounernu Munucrep ctea np ocsetienust Poccuiickoit @enep aruu (mp 0Tokos ot 3
nexkaops 2019 r. Ne [TK4BH).
Iesu usyyenus pusuku:

npuoOpeTeHne HMHTepeca W CTpEeMJICHHA OOydaroIuxcs K HaydYHOMY
U3YUYEHHUIO TIPUPOJIbI, PA3BUTHE UX WHTEIUICKTYaJbHBIX W TBOPUYECKUX
CITOCOOHOCTEH;

pa3BUTHE NP €ICTABICHUH O HAYYHOM METO/I€ TO3HAHUSA U ()OP MUP OBaHUE
UCCIIEIOBATEIbCKOT'0 OTHOIICHHUS K OKP Y KaIOIINM SIBJICHUSM;
dbopMuUpOBaHKE HAYYHOTO MHPOBO33PCHHUS KaK pe3yJbTaTa H3y4eHHUs
OCHOB CTpOCHHUS MaTepUu U (QyHIaMEHTAJIbHbBIX 3aKOHOB (PH3UKU;
dbopMuUpOBaHKE MPEACTABICHUNA O POIU (DUUKH TSI PA3BUTHS AP YTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH;

pa3BUTHE TPEACTaBIECHUI O BO3MOXKHBIX cdepax  Oyayuiei
1p 0(heCCHOHATBHOM eI TENbHOCTH, CBI3aHHOU C (PU3UKOH, MOTOTOBKA K
JanbHEHIeMy 00yUeHUIO B ’TOM HAIp aBJICHHH.

JlocTmkeHue 3THX Ieied mporpaMmbl 1o (M3UKE Ha YpOBHE OCHOBHOTO
o011ero oopa3zoBaHus 00ECIEUMBACTCS P CIIICHUEM CISAYIOMMNX 3a4a4:

npuoOpeTeHne 3HAHWKM O JHUCKPETHOM CTPOCHHHM BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPHUYECKHX, MAarHUTHBIX M KBAHTOBBIX
SIBIICHUSIX ;

npHuoOpEeTeHnEe YMEHHUI OMUCHIBATh U OOBACHATh (PU3NYECKUE SBJICHHUS C
UCIIOJIb30BAHUEM TOJTyYCHHBIX 3HAHUN;

OCBOCHHE METOJOB PEIICHUS MPOCTCUIIUX pacuéTHBIX 3aaad ¢
UCMOJIb30BaHUEM buznuecKux MOJIEIICH, TBOP YECKHUX u
P aKTUKOOP MICHTUP OBAHHBIX 3aJ1a4;

pa3BUTHE YMEHUN HAOII01aTh P UPOAHBIC SIBICHUS U BBITIOIHATh OIBITHI,
nabopaTopHbie pabOThl W IKCIEPHUMEHTAIbHBIC HCCICIOBAHUSI C
UCMOJIb30BaHUEM U3MEP UTENIbHBIX MPHUOOPOB;

ocBOeHHE MPpUEMOB paboThl ¢ nHPOpMaImel (GU3NIECKOro Coaep KaHuU,
BKJIFOYast UH(OP MAITHIO O COBP EMEHHBIX JTOCTHXKEHUAX (PU3UKH, aHATU3 U
KpUTHUECKOE OIICHHUBaHNE NHPOP MAITHIH;

3HaKOMCTBO €O c(hep amu Ip opeccuoHaTBbHOM AeSITETbHOCTH, CBSI3aHHBIMU
C (u3NKON, M COBPEMEHHBIMU TEXHOJIOTUSAMH, OCHOBAHHBIMU Ha
TOCTIDKEHUAX (PU3NYIECKO HAyKH.

Ha m3ydenune ¢us3uku (0a30BBIN YpPOBEHB) HA YPOBHE OCHOBHOT'O OOIIETO

oOpazoBanus 0TBOAUTCS 272 9aca: B 7 kiaacce — 85 gacoB (2,5 gaca B HE/CHIO), B 8
Ki1acce — 85 yacoB (2,5 yaca B Henento), B 9 kitacce — 102 yaca (3 yaca B Hezento).

[Ipennaraemplii B iporpaMmme 1o (pu3uKe nep eueHb J1abopaTopHBIX paboT u

OTIBITOB HOCUT P €KOMEH IaTEIbHBIM XapaKTep, yUUTENb IeJIaeT BEIOOP Mp OBEICHUS



7a00paTOpHBIX PabOT U OMBITOB C YUETOM HMHAMBUIYAIBHBIX OCOOCHHOCTEH
00y4JaroNmxcs, CIUCKa SKCIEP UMEHTAJIbHBIX 3aJJaHU, TIp e/IJIaraeMbIX B paMKax
OCHOBHOT'O T'OCY/Iap CTBEHHOTO 3K3aMeHa N0 (pU3HKE.



COAEPXAHUME OBYYEHUA
7 KJIACC

Paszgea 1. ®usuka u €€ poJib B NIO3HAHUHU OKPYKAIOIIEro MUpa.

®usuka — Hayka o0 npupoje. ABneHus npupoasl. OU3NUECKUE SIBJICHHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JIEKTP UUECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckue BenUUUHBL. M3MepeHue ¢uznueckux BenuyuH. Pusznueckue
npudopsl. [lorpemiHocts u3Mep eHnil. MexayHapo/iHasi CUCTeMa €IUHUII.

Kak ¢usuka u Jpyrue ecreCTBEHHbIE HAyKd U3Y4YalOT MPHUPOY.
EcrtecTBeHHOHAy4YHBIM METOJ MO3HAaHMS: HAOJIOJEHUE, MOCTAHOBKA HAYYHOTO
BOIIP OCa, BBIJIBUYKEHUE TUIIOTE3, IKCIIEP UMEHT IO TP OBEP K€ TUIOTE3, 00bsICHEHHE
HaOro1aemoro siBineHus. Onvucanue (GU3NUECKUX SIBJECHUH C MOMOIIBIO MOJENIEH.

Jemoncmpayuu.

1. MexaHUYecKue, TEIUIOBBIE, JIIEKTPHYECKUE, MArHUTHBIEC, CBETOBBIE

SIBJICHUSL.

2. @usmnyueckue NpuOOPHI U MPOLEypa MPAMbIX U3MEP EHUIN aHAJIOTOBBIM U

up OBBIM P UOOPOM.
Jlabopamopnuuvie padbomot u onvimol.
1. OmpeneneHue LEeHbI AeeHUs Kalbl U3MEP UTETBHOTO MpHubdopa.
2. H3MepeHune pacCcTosiHuu.
3. H3mepenne 00bEMa )XKUIKOCTH U TBEPIOTO TENaA.
4. OnpeneneHue pa3MepoB MajbIX TEl.
5. M3mepeHue temnepaTtypbl NPU MOMOIIM KUJIKOCTHOTO TEPMOMETpA H
JaTYUKa TEMIIEPATYPhI.

6. IIpoBeneHue uccieoBaHUs MO MPOBEPKE TMIOTE3bI: AaJbHOCTh MOJIETA
1ap MKa, MymeHHOT0 TOP U30HTAIBHO, TEM OO0JIbIIIE, YeM 0O0JIbIle BHICOTA
Iy CKa.

Pasznen 2. IlepBoHavaJibHbIE CBEJCHNUS O CTPOCHUM BelleCTBA.

CTtpoeHue BeliecTBa: aTOMbl M MOJIEKYJdbl, HX pa3Mmepbl. ONbIThI,
JIOKa3bIBAIOLIHUE TUCKP ETHOE CTP OCHUE BEIIECTBA.

JBmwxenne wyactuil BemiectBa. CBs3b CKOPOCTH JBW)XEHHS 4YacCTUI[ C
Temriepatypou. bpoyHoBckoe aBmwkenue, nuddys3us. BzaumoaerictBue 4acTuil
BEIIECTBA: P UTSHKEHUE U OTTAJIKABAHUE.

ArperaTHbl€ COCTOSIHHSI BEIIECTBA: CTP OCHUE Ia30B, KUJIKOCTEN U TBEP AbIX
(kpucTaJUIMYECKUX) Tel. B3auMOCBS3bp MEXy CBOMCTBAMHU BEILIECTB B Pa3HBIX
arperaTHbIX COCTOSTHUSIX M MX aTOMHOMOJIEKYJISIp HBIM cTpoeHneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJbI.

Jemoncmpayuu.

1. HaOmnroneHue Op OyHOBCKOTO JIBHKEHUSI.



2. HaGnrwonenue nuddysuu.
3. HaGnronenue  sBieHuM,  OOBSACHAIONIUXCA  NPUTSHKEHUEM  WIH
OTTAJIKUBAaHUEM YaCTHUI] BEUIECTBA.

Jlabopamopnusie padbomul u onvimol.

1. Onenka jauaMerpa aromMa METOJAOM PSJI0B (C HUCHOJIb30BaHUEM

doTorpaduii).
2. OnbIThl MO HAOIIOACHUIO TEIUIOBOTO PaCUIUP EHUS Ta30B.
3. OnbIThl MO OOHAP Y)KEHUIO JEHCTBUS CUJI MOJIEKYJISIP HOT'O TP UTSKEHUS.
Pa3pgen 3. /IBUKeHHe U B3aMMO/IelicTBHE TeJl.
MexaHuueckoe JBUXEHHE. PaBHOMEpHOE M HEpABHOMEPHOE JBHKCHHUE.
Cxopoctb. Cpennsisi CKOpOCTh IPU HEPABHOMEPHOM JBUXKEHUU. Pacu€r nmyTu u
Bp €MCHHU JBHKCHMUS.
SIBnenve unHepumu. 3aKOH MHEpUMHU. B3auMmoJeiicTBUE Teln Kak MpUYHUHA
M3MEHEHHUS CKOPOCTH JBWKEHHMS Tel. Macca Kak Mepa HWHEPTHOCTH Tela.
[LnoTHOCTH BemiecTBa. CBSI3b IJIOTHOCTH C KOJUYECTBOM MOJIEKYJ B €IUHUIIEC
00BEMa BeEIIeCTBa.
Cuna Kak xapakTepUCTHKa B3auMoieicTBus Tell. Cuia ynpyrocTy U 3aKOH
I'yka. 3mMepenne cuibl ¢ NOMOIIBIO TUHAMOMETpA. fIBIIEHUE TATOTEHU U CUIIA
TsokecTu. Cuiia TSKeCcTH Ha Ip yrux mianerax. Bec tenma. Hesecomocts. Ciioxenue
CWJI, HaIIpaBJICHHBIX 1O OJAHOMU npsiMoid. PaBHoAelcTBYI0ast cuii. Cuna Tp eHusl.
TpeHne CKONbKEHUS U TP EHUE MOKOA. TpeHne B IpUpP OJI€ U TEXHUKE.
Hemoncmpayuu.
1. HabGmroneHne MexaHU4IECKOTO ABMKCHUS Tella.
2. M3mepeHne CKOpOCTH TP AMOJIMHEUHOTO JIBUYKCHUS.
3. HaGnroneHue siBICHUSI HHEP ITAH.
4. HaOmrogenue n3MeHeHUsT CKOP OCTH IIPH B3aMMOCHCTBUU TEII.
5. CpaBHEHME MacC MO B3aUMO/JICUCTBUIO TEJl.
6. CliokeHue Ccujl, Hallp aBJIECHHBIX MO OJHOM Mp SIMOM.
Jlabopamopmuuvie padbomot u onvimol.
1. OmpeneneHre CKOPOCTH PaBHOMEPHOTO JABKEHUS (IIap UKa B KUIKOCTH,
MOJIENTH JIEKTP MIECKOTO aBTOMOOWIISI M TaK Jjajiee).

2. Ompenenenue CpeaHEN CKOPOCTH CKOJBXKEHHUS Opycka WiIW HIapuKa Io
HAaKJIIOHHOM TTOCKOCTH.
Onpenenenue MIOTHOCTUA TBEPJOTO Tela.
OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTskeHus (aedopmarmn)
TP YKUHBI OT NP WIOKEHHOW CHJIBI.

5. ONBITHI, IEMOHCTP UP YIOLIHUE 3aBUCUMOCTD CUJIBI TP ECHUS CKOJIbKEHUS OT
BECA TEJa U XapakTepa CONpUKACAIOIINXCSA MOBEP XHOCTEN.

Paznen 4. JlaBiienue TBEPABIX TeJ, KUAKOCTEN M ra3oB.



Jasnenue. CriocoObl yMEHbIIICHUS U YBETUYEHUS JaBieHus. J[aBieHue rasa.
3aBUCUMOCTh JaBlieHUsI raza oT o0béma, Temnepartyphl. Ilepenava naBneHus
TBEPIBIMU TEIIAMH, JKUAKOCTAIMU U razamMu. 3akoH [lackansa. [IHeBMaTuueckue
MallluHbl. 3aBUCUMOCTh JABJICHUS KUIAKOCTU OT TNIyOWHBI. I'mapocraTudeckuit
napagokc. CooOmarouuecs: cocyibl. ['nipaBinueckue MEXaHU3Mbl.

Atmocdepa 3emuin u atmochepHoe naBieHue. [IpuuuHbl CylecTBOBAHUS
BO3yIHOW 000s0ouku 3emun. OnbiT Toppuuennu. M3mepenue atmochepHOTO
JaBJeHUs. 3aBUCUMOCTb aTMOC(HEPHOTO JABJICHUS OT BBICOTHI HAJT YP OBHEM MOPSI.
[Ipubops! Ayt u3Mep eHust aTMOCHEP HOTO JTaBICHUS.

JlericTBUE KUAKOCTH U ra3a Ha MOrPyKEHHOE B HUX TeNO0. BeITankupBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue Ten. BoznyxomnaBanue.

Hemoncmpayuu.
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3aBUCUMOCTb JIABJIEHUS ra3a OT TEMIEPaTyPHhl.

Ilepenaya naBiaeHUS )KUIKOCTBIO U TA30M.

Coobmraroniuecs: CoCyabl.

I'mppaBnuyeckuit mmp ecc.

[IposiBrieHne aecTBUS aTMOCPEPHOTO J1aBICHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTh
Tela U MJIOTHOCTHU KUJKOCTH.

PaBeHCTBO BBITAJIKMBAIONIEH CUJIBI BECY BBITCCHEHHOU JKUIKOCTH.
YcnoBue 1iaBaHus TEJ: MUIABAHUE WJIU MOTP yKEHHUE TEN B 3aBUCUMOCTH
OT COOTHOIIIEHMS MIIOTHOCTEH TeJia U KUJIKOCTH.

Jlabopamopnuvie padbomot u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tena B BOJE OT 00bEMa MOTp YKEHHOH B
YKHJIKOCTh YaCTH Tela.

OnpeneneHre BBITAJKUABAIOIIECH CHJIBI, JEUCTBYIOIIEH Ha  Telo,
IOTP YKEHHOE B )KUIKOCTD.

IIpoBepka HE3ABUCMMOCTH BBITAJIKMBAKOIIEHN CHITBI, IEUCTBYIOILIEN HA TEJIO
B JKHJIKOCTH, OT MAacCChl Tea.

OnbIThl, JIEMOHCTPHUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIIECH CHIIBI,
JEUCTBYIOIIEH Ha TEIIO B JKUJIKOCTH, OT O0BEMa TOTPYKEHHOW B
’KHUJIKOCTh YaCTH TeJIa U OT INTOTHOCTH JKUIKOCTH.

KonctpyupoBanue apeomerpa WIM KOHCTPYHUPOBAHUE JIOAKH H
OIIp €AETIEHUE €€ TP Y300 IbEMHOCTH.

Paznen 5. Pa6oTra u MOIHOCTB. DHEpPTHsl.

Mexanndeckas paboTa. MOIIHOCTb.

[IpocThic MeXaHM3MBI: pbIYar, OJIOK, HAKIOHHAS IUIOCKOCTh. [IpaBmito
paBHOBecusi pbidara. [IpuMeHeHWe mpaBuiia paBHOBECHS pbhlyara K OJIOKY.



«3onoroe mpaBuino» MexaHuku. KIIJ[ mnpocteix wmexanusmoB. Ilpoctbie
MEXaHU3MbI B OBITY U TEXHUKE.

Mexannyeckas oHeprus. KunHermueckas M TNOTEHUMAJIbHAST SHEPTUS.
[IpeBpalieHre 0JHOTO BU1a MEXaHUYECKOM SHEPTHH B AP YTOM. 3aKOH COXP AHEHUS
SHEPTHUU B MEXAHUKE.

Jemoncmpayuu.

1. [IpuMepsl TP OCTHIX MEXaHU3MOB.

Jlabopamopnusie pabomut u onvimol.

1. OmpeneneHre padOThl CUIIBI TP EHUS MPU paBHOMEP HOM JIBHXKEHUU Tella

[0 TOP M30HTAJILHOM MOBEP XHOCTH.
2. HccnenoBaHue ycioBuil paBHOBECHS pbluara.
3. H3mepenune KIIJ] HAKITOHHON MIOCKOCTH.

4. M3ydeHue 3aKOHA COXPAHEHUsI MEXAHUYECKON IHEPTUH.
8 KVIACC

Paszgea 6. TenioBbie sIBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOCHUs
BelecTea. Macca u pa3Mepbl aTOMOB U MOJIEKYJI. OMBITHI, ITOATBEP KAAOLINE
OCHOBHBIE TIOJI0KEHUS MOJIEKYJISIP HOKUHETUYECKOU TEOP UH.

Mopenun TBEPAOTrO, XKUAKOTO M Ta3000pa3HOr0 COCTOSIHUN BEILECTBA.
Kpucrannuyeckue u amop gubie tena. OObsiCHEHE CBONCTB ra3oB, KUIAKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJIOKEHUH MOJEKYJISIPHO-KHHETUYECKOW TEOP UH.
CmaunBaHHE U KallWIJIAP HBIE SIBIEHUSA. TEIIOBOE PaCIIUp €HUE U CKATHE.

Temnepartypa. CBA3b TeMnepaTrypbl CO CKOPOCTBIO TEIUIOBOIO JBHUKEHUS
yactull. BHyTpeHHss sHeprus. CrnocoObl M3MEHEHUST BHYTPEHHEW SHEPTHUU:
TeIionepenaya W coBeplieHue  paboTel.  Buuabl  Temonepegayu:
TEIUIOIP OBOJHOCTD, KOHBEKIUS, U3J1yYEHHUE.

KonnuectBo TemnoTel. YaenbHas TEIIOEMKOCTh BellecTBa. Term1o00MeH U
TEIJIOBOE paBHOBECHE. YpaBHEHUE TemioBoro Oananca. IlnaBinenue wu
OTBEPICBAHUE KPHUCTAJUIMYECKUX BEIIECTB. YJEJNbHAas TEIUIOTA IUIABIICHMS.
[TapooOpa3oBanue u konaeHcauus. Mcnapenue. Kunenue. YaenbHasa temiora
napooOpa3oBaHus. 3aBUCUMOCTb TEeMIIEpaTypbl KHUIIEHUS OT aTMochepHOro
JIaBJICHUSL.

BraxHocTs Bo3ayXxa.

DHeprus TOIUIMBA. YIeJIbHas TEIUIOTa CrOP aHMUS.

[Ipunmunsl pabotel TeroBbix aBuratenei KIIJ[ temmoBoro asurartens.
TeroBble IBUTATENN U 3aLATA OKP YKAIOLIEH Cp Ebl.

3aKOH COXPAaHEHUs U NP EBPaILCHNs SHEPTUHN B TEILUIOBBIX IIP OLECCAX.

Hemoncmpayuu.

1. HabGmronenne Op 0yHOBCKOTO JABUKEHUS.
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10.
11.
12.
13.

Hab6mnronenune nuddysuu.

Habnronenue sBiaeHui cMauMBaHUS 1 KAl HBIX SBJICHUH.
Habnronenre TermioBoro pacuiup eHust Tei.

N3meHeHne naBieHus ra3a Npu U3MEHEHHH 00bEMa M HarpeBaHUU WU
OXJIAXK/ICHUHU.

[IpaBuia u3Mep eHust TeMIepaTyphbl.

Bunel Termonepenaumn.

Oxna)xaeHue npu coBep LIEHUU paboThI.

HarpeBanue nipu coBepiiieHUH paboThl BHEITHUMHU CUJIAMHU.
CpaBHeHHE TEIIOEMKOCTEH Pa3IMYHBIX BEIIECTB.
Hab6nronenne kuneHusl.

Habnronenne nocTossHCTBa TEMIIEp aTyp bl NP U TIJIABICHUH.
Moiennu TeIIOBBIX ABUTATEICH.

Jlabopamopnuuvie pabomot u onvimol.

1.
2.
3.

10.
11
12.
13.

OnbIThl 10 0OHAP Y)KEHUIO TEUCTBUS CHUJI MOJIEKYISPHOTO NP UTSIKESHHUS.
OnbITI IO BBIP AIIMBAHKUIO KPMCTAJIJIOB IOBAP EHHOM COJIM WJIH caxapa.
OmnbIThl MO HAOIIOAEHUIO TEIIOBOTO PacCIIUpEHUS Ta30B, KUIAKOCTEH U
TBEP ABIX TEIL.

OmnpeneneHue naBiaeHUs BO3AyXa B OallJIOHE P HUIIA.

OnbITeI, JEMOHCTPHPYIOIIUE 3aBUCHUMOCTb JABJIEHUS BO3JyXa OT €ro
00bEMa M HATp €BAHUS WITU OXJIAXKICHHUS.

[1p oBepka rumoTe3bl IMHEHHO M 3aBUCUMOCTH JIJTUHBI CTOJIOMKA YKHIKOCTH
B TEp MOMETP MUECKOU TPYOKe OT TeMIEpaTypHhl.

Habnrogenne wu3MeHeHUs: BHYTpEHHEM SHEpTUU Tela B pe3yjbTare
Teruionepenavyu U paboThl BHEITHUX CHII.

WccnenoBanue sBIeHUS TEMNIOOOMEHAa NMPU CMELIMBAHUHM XOJOJHOW U
ropsA4er BOIbI.

Omnpenenenre KOJMYECTBA TEIUIOTHI, IMOJYYEHHOrO BOJOW MpHU
TEMI000MEHE C Harp €ThIM METAJLIMYECKAM LUJTUHIP OM.

Onpenenenre y1enbHON TEINIOEMKOCTH BELIECTBA.

HccnenoBanue nponecca ucnap eHus.

OnpeneneHre OTHOCUTEIBHON BIIAXKHOCTH BO3AyXa.

Onpenenenne y1enbHOM TEMIOTHI IUTABIECHUS JIbJA.

Paznen 7. jiekTpudeckue 1 MATHUTHBIE SIBJICHUS.

Dnekrpuzamus Tea. [[Ba poja sJaeKTpHUYECKUX 3apsaoB. B3zaumopaeicTeue
3apspkeHHbIX  Tel. 3akoH KyoHa (3aBHCHMMOCTb CHJIBI  B3aMMOJICUCTBUS
3ap SHKEHHBIX TE OT BEJIMYUHBI 3P SAJI0B U PACCTOSTHUS MEXAY TEJIaMH).

Onektpuueckoe mnosne. Hampsxk€HHOCTh 3iekTpudeckoro mnosist. [Ipunnmn
CYNEpIO3UIIMHU 3IEKTP NUECKUX TOJIeH (Ha KAYECTBEHHOM YpOBHE).



Hocwutenu 31mekTp H4ecKux 3ap sii0B. DIEMEHTAP HbIM AJIEKTP MUECKUM 3ap .
Crpoenne artoma. IIpoBOJAHMKM W JUAJIEKTPUKHA. 3aKOH COXPaHEHHS
AIEKTP UUECKOTO 3apsja.

OJNEKTPUYECKUN TOK. YCIOBHUS CYIIECTBOBAHMUS DJIEKTPHUUYECKOrO TOKA.
M cTOYHUKM TIOCTOSIHHOTO TOKa. JIeWCTBUS SJEKTPUYECKOro TOoKa (TEIIOBOE,
XUMHYECKOE, MAarHUTHOE). DJIEKTP U4E€CKHUM TOK B KUJKOCTSIX U ra3ax.

Onekrpuueckasd uenb. Cuna TokKa. DJEKTPUYECKOE  HAIP SKCHHUE.
ConpoTuBiieHHE NP OBOJHUKA. Y IEIbHOE COMP OTUBJICHUE BemlecTBa. 3akoH OMa
nnst yyactka nenu. [locnegoBaTtenbHOE€ W MapauIEbHOE  COEAUHEHHE
TP OBOTHUKOB.

PaGota u MOIIHOCTH »JJEKTpUYECKOro ToKa. 3akoH Jxoyns—Jlenna.
DJIeKTp MUECKHE LIENH U TOTP €OUTENHU AIIEKTp nuecKoi auepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[locrosiHHble  MarHuThl. B3aMMOAEHUCTBHE  TOCTOSIHHBIX ~ MArHHUTOB.
MarunutHoe noJie. MarauTHoe noJjie 3eMJIM U €ro 3Ha4eHUE JJIsl ’KU3HU Ha 3eMIIE.
OnbiT Opcrena. MarHutHoe TMOJIE DJJIEKTpUYECKOTOo TokKa. I[IpumeHeHue
AJIEKTP OMarHUTOB B TEXHUKE. JIelICTBUE MArHUTHOTO MOJIsl HA TP OBOTHUK C TOKOM.
DJEKTpOJIBUraTe/ib MOCTOSIHHOTO TOKa. MCronb30BaHWE AIEKTPOJIBUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Onbitel @apajes. ABnenue anekTp oMarHUTHOM UHAYKIMK. [IpaBuiio Jlenna.
Onekrporenepatop.  CmocoObl  TMOAy4YEeHHUS  DJIEKTPUYECKOW  DHEPTHUH.
DIIEKTP OCTAHIIMHN HAa BO30OHOBIISIEMBIX UICTOUHUKAX SHEP THH.

Hemoncmpayuu.

DneKkTpu3anus Tell.
JIBa pojia 3JIEKTp MYECKUX 3apsi/I0B U B3aUMOJICUCTBUE 3apP SHKCHHBIX TE.
YCTpOUCTBO U AECUCTBUE IIEKTP OCKOIIA.
DJEeKTp OCTaTUUECKasi UHIYKIIHS.
3aKOH COXPaHEHUS AIEKTP UUECKUX 3ap AA0B.
ITp OBOJHUKHY U TUAIEKTP UKH.
Mopaenvp OBaHHE CUIIOBBIX JIMHUAN 3JIEKTP HUECKOTO TIOJIA.
M CTOYHUKM TOCTOSTHHOTO TOKA.
JIEHCTBHS IEKTP UUECKOTO TOKA.
. DJIEKTP MUECKUI TOK B JKUJIKOCTH.
. 'a30BBIl pa3psn.
. I3Mep eHne cuiibl TOKa aMIiep METP OM.
. I3Mep eHre 3J1eKTPp MIECKOTO HaIp SHKEHUST BOJIBTMETP OM.
. PeocraTt u Maraszus conpOTUBIICHUM.
. BzauMoelncTBue noCcToOSSHHBIX MarHuTOB.
. Moenup oBaHME HEBO3MOKHOCTHU Pa3ICJICHUS MOJIOCOB MATHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

Mopenup oBaHUE MAarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

OnebiT Opcrena.

MarauTHoe noJie Toka. DJIEKTp OMarHur.

JIeiCTBME MarHUTHOTO TOJI Ha P OBOJIHHUK C TOKOM.

DJIEKTp OIBUTATEND MOCTOSTHHOTO TOKA.

HccnenoBanue sSIBIEHUS 3JE€KTP OMarHUTHOW UHIYKLIWH.

OmnbiTel @apanes.

3aBUCUMOCTh HaNpaBJCHUS HMHIAYKUIMOHHOIO TOKa OT YCIOBHH €ro
BO3HHKHOBEHHS.

DJIEKTp OT€HEPaTOP MOCTOSIHHOTO TOKA.

Jlabopamopnuvie padbomut u onvimol.

1.

ok~ w

10.
11

12.

13.

14.

15.

16.

OmnpITel MO HAOMIONEHUIO DJCKTPU3ALMM Tel WHAYKIMEH U Tpu
COTIP UKOCHOBEHUM.

UccnenoBanue AEUCTBUS JJIEKTPHUYECKOTO TIOJII HAa NPOBOJHUKUA W
JIAJIEKTP UKH.

Coopka u mpoBepKa padOThI JIEKTP MUECKOM IIEMH TMOCTOSIHHOTO TOKA.
N3mepenue u peryaup oBaHuE CHIIBI TOKA.

N3mepenue u peryaup oBaHUE HaIp SHYKCHUS.

HccnenoBanne 3aBUCMMOCTH CHITBI TOKA, UAYIIEr0 4epe3 pe3ucTop, OT
COTIP OTUBJICHUS PE3UCTOPA U HATIP SIKEHUST Ha P €3UCTOPE.

OTBITHI, JIEMOHCTP U YIOIITHE 3aBUCUMOCTh AIEKTP UIECKOTO
COTIPOTUBJICHHUSI TPOBOJIHWKA OT €r0 JJIMHBI, IUIOMIAAX TOTEp IYHOTO
CCUCHMSI U MaTepuaa.

[IpoBepka mpaBuia CIOKEHHUS HAINpPSDKEHUWA MPU MOCIEA0BATEIbHOM
COCTMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia Ajsl CWIbl TOKAa MPU MAPAJIIEIBHOM COEIUHEHUU
PE3HUCTOPOB.

Omnpenenenue padOThl JIEKTP MUECKOTO TOKA, UIYIIEro Yepe3 pe3nucTop.
Omnpenenenre MOUIHOCTH 3JIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, UAYIIETO Yepe3 JTAMIIOUYKY, OT
HAaIp SKEHUS HA HEH.

Onpenenenne KII1/[ Harpeatens.

HccnenoBanue MarHuTHOTO B3aUMO/IEUCTBHS TOCTOSIHHBIX MarHUTOB.
N3yyeHrne MarHMTHOTO TIOJS TMOCTOSIHHBIX MAarHUTOB MpPU  HX
00bEeTMHEHUH U P a3/IeJICHUH.

HccnenoBanue AEHCTBUS 3JIEKTP MUECKOTO TOKA HA MArHUTHYIO CTp EJIKY.



17. OnbITBI, JEMOHCTPHUPYIOIIUE 3aBUCUMOCTb CHJIBI B3aUMOJCHCTBUS
KaTyLIKd C TOKOM M MarHura OT CWIbl TOKAa U HalIpaBJICHUSA TOKA B
KaTyLIKe.

18. I3yueHune NeiCTBUS MarHUTHOTO TOJISL Ha TP OBOJHUK C TOKOM.

19. KoHCTpyHpOBaHHE U U3yU€HUE PAOOTHI ANEKTP OJABUTATENS.

20. U3mepenne KIIJI anekTp oaBUraTesibHOM yCTaHOBKHU.

21. OnBITBIL IO MCCIICNOBAHUIO SIBIICHUS DJIEKTPOMArHUTHOW WHIYKLMUU:
HCCIEA0BAHUE WU3MEHEHUNM 3HAYEHMs U HANpPaBIECHUS WHAYKUMOHHOTO
TOKA.

9 KJIACC

Paszgea 8. Mexannuyeckue siBJ1eHUs.

MexaHnyeckoe JaBWKeHHEe. MartepuanbHas Touka. (CucremMa OTCU€rTa.
OTHOCHUTENBHOCTh MEXAHUYECKOTO JBH)XEHHA. PaBHOMEpHOE MpsMOJHHENHOE
nBkeHue. HepaBHOMeEpHOe Mp iMOJIMHENHOE IBHKeHUE. CpenHsis U MTHOBEHHAS
CKOPOCTb TeJIa IIPU HEP AaBHOMEP HOM JIBHKCHUM.

VYckopenue. PaBHOyCKOpEHHOE NpsMOJIMHENHOE aBHkeHue. CBOOOIHOE
nagenue. OnbeITe [ anuies.

PaBHOMepHOE ABMXKEHHE IO OKpYyX)HOCTU. Ileprnon u yacrota oOpaleHusl.
JIunenHas u yrnosas ckopoctu. LIeHTp oCTp eMHUTENBHOE YCKOP EHHUE.

IIepBb1ii 3ak0H HproToHa. Bropoii 3akod Herotona. Tperuii 3akon HeroToHa.
[IpuHOHMI Cyniep HO3ULIMU CHIL.

Cwuna ynpyroctu. 3akoH ['yka. Cuna Tp eHus: cuia Tp €HUs CKOJIb)KEHHUs, CUIIa
TP €HMSI TTOKOSI, AP YTHE BUABI TP CHUS.

Cuia TSXKECTH M 3aKOH BCEMUPHOTO TIATOTEHUS. YCKOpPEHHE CBOOOJIHOTO
najgeHus. J(Bmxenue miaHer BOkpyr CousHua. IlepBas kocMuueckas CKOpOCTb.
HesecomocTts u nep erp y3ku.

PaBHOBecue MaTepuanbHOU TOUKH. AOCOIIOTHO TBEP 10€ Tesio. PaBHOBecHe
TBEP IOT0 TeJIa C 3aKp EIVIEHHOM OCBhIO BpalieHus. MoMmeHnT cuiibl. LleHTp TsixecTH.

Nmnynsc Tena. M3menenne nmnyiibca. MMiynbe cuiibl. 3aKOH COXp aHEHHUS
uMITyJibca. PeakTuBHOE ABHKEHNE.

Mexannyeckas paboTta U MOILIHOCTh. PaboTa cuil TSXKECTH, YNPYTOCTH,
TpeHusi. CBA3b 3Hepruu U padotel. [loTeHIManbHAs SHEP THS TeNa, TOHATOrO Ha
MTOBEP XHOCTHIO 3eMIIH. [ loTeHIIMabHas 3HEP TUS CKAaTOM N yKUHbL KrHeTnueckas
sHeprusa. TeopeMa 0 KHHETUYECKOW SHEPTHH. 3aKOH COXPaHEHUs MEXaHUYECKOU
DHEPTHUH.

Jemoncmpayuu.

1. HaOmnroneHrne MexaHU4ecKOro IBMXKEHHUS Tella OTHOCUTEIBHO Pa3HbIX Tell

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

CpaBHeHMe TMyTe U TPAECKTOPHUM ABMKEHHS OJHOTO M TOTO XKE Telna
OTHOCHUTEJIBHO Pa3HbIX TeJl OTCUETA.

N3MepeHre CKOpOCTH U YCKOP €HUS NP IMOJIMHEHHOTO JIBUXKEHUS.
HccnenoBanue NpU3HAKOB PaBHOYCKOP €HHOTO JIBUKCHHUS.

HaOntongeHue qBUKEHUS Tella M0 OKPYKHOCTH.

Haobntogenre MexaHUYeCKuX sIBJICHUH, TP OUCXOJISAIIMX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU
OTHOCHUTENIbHO KaOuHeTa (PU3UKH.

3aBUCUMOCTh YCKOpPEHHS Tella OT MAaccChl Tella U JACUCTBYIOIIEH Ha HETO
CHJIBL.

Habntongenue paBeHcTBa CUil IPU B3aUMOACHCTBUU TEII.

W3MeneHue Beca Tena Mpu yCKOpP EHHOM JIBUKEHHH.

ITepenaya umirysibca npyu B3aMMOIEUCTBUU TEN.

[IpeoOpa3oBaHus SHEPTUH NP U B3AUMOICUCTBUU Tell.

CoxpaHeHue UMIyJibca MpHU HEYIIPYTroM B3aUMOACHCTBUU.

CoxpaHeHue UMIyJibca MpU aOCOJMIOTHO YIIPYTOM B3aUMOACHCTBUU.
Habnronenne peakTUBHOTO JBWKCHUS.

CoxpaHeHue MEXaHMYECKOM SHEPTUU IPU CBOOOTHOM TaJICHUH.
CoxpaHeHne MexaHU4YeCKOM 3HEp T P U IBUXKEHUH Tejla TI0/1 IeUCTBUEM
P Y>KUHBI.

Jlabopamopmuuvie pabomot u onvimol.

1.

KoHcTpyupoBaHue Tpakrta Jijis pa3roHa U JaJlbHEHIIIEro paBHOMEP HOT'O
JBIDKEHUS TP MKA WA TEICKKH.

Ompenenenne CpeaHe CKOPOCTH CKOJbXXEHUS OpycCKa WU JBUKCHUS
IapuKa 1o HaKJIOHHOM TTOCKOCTH.

OmpeneneHne yCKOpEHHs Tela MPU PaBHOYCKOPEHHOM JABHMKEHHUH TIO
HAKJIOHHOM TTOCKOCTH.

HccnenoBanne 3aBUCUMOCTH MYyTH OT BPEMEHHU NPU PaBHOYCKOP EHHOM
JBIKEHUH 0€3 HayallbHOM CKOP OCTH.

[IpoBepka THUIOTE3bI: €CIU TPHU PABHOYCKOPEHHOM JBIDKEHUHU O€3
HAYaJIbHOM CKOPOCTH MYTH OTHOCSTCS KaK PN HEYETHBIX UYHCEN, TO
COOTBETCTBYIOIIHE TIP OMEKYTKH BPEMEHH OJTUHAKOBHI.

HccnenoBanne 3aBUCHUMOCTH CUJIBI TPEHHUS CKOJBXKEHHUS OT CHJIBI
HOPMAaJTLHOTO JaBJICHUS.

Omnpenenenne KodPPHUIMEHTA TP EHUS CKOJIBKCHHUS.

OmnpeneneHue >KECTKOCTU TP Y>KUHBI.

Omnpenenenne paboOThl CHIBI TPECHUS MPU PaBHOMEP HOM JIBIDKCHUH Tela
M0 TOP M30HTAIHLHOM TTOBEP XHOCTH.



10. Onpenenenre pabOThl CWIBI YIOPYTOCTH MpPH MNOABEME TIpy3a C
MCMOJIb30BAaHUEM HEMOABUXHOTO U MOJABUXKHOTO OJIOKOB.

11. I3y4eHue 3aKkoHa COXpaHEHUs DHEPTUU.

Paszgen 9. Mexann4yeckue KoJ1e0aHUS M BOJIHBI.

KonebarenbHoe nBrkeHne. OCHOBHBIE Xap aKTEPUCTUKY KOJI€OaHUI: IEp MO,
4acToTa, aMIUIUTyAa. MaTeMaTUdecKuil U Ip y>KUHHbIN MasaTHUKU. [IpeBpaiienue
SHEPTHUU MPU KOJE€OATEIbHOM JBUKECHUU.

3atyxawmue KoneOaHusi.  BbiHyXaeHHble  KosieOaHus.  Pe3onaHc.
Mexanuueckue BOJIHBL. (CBOWCTBA MeEXaHUYECKMX BOJIH. [IponosbHbiE H
[IOIIEpEYHble BOJHBL. JIMMHA BOJHBI M CKOPOCTH €€ paclpOCTpaHEHUS.
MexaHn4yeckue BOJIHBI B TBEP IOM TeJl€, CEUCMUYECKUE BOJIHBI.

3ByK. I'poMKOCTh 3ByKa U BbicoTa ToHA. OTpaxkenue 3Byka. MHdpa3Byk u

YIABTpPa3BYK.
Jemoncmpayuu.
1. HaOmronenue koseOaHUM Tel MOJ JAEHCTBUEM CHJIBI TSHKECTH U CHUIIBI
YIIPYTOCTH.
2. HaOnrogenue kosiebanuii rpy3a Ha HUTH U HA TP yKUHE.
3. HaOnrogenue BoIHYKIEHHBIX KOJIEOAHHM U pe30HaHca.
4. PacnpocTtpaHeHue mpo10JbHBIX U MOMEP €YHBIX BOJIH (Ha MOJIEINHN).
5. HaOnrogenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKyCTUYECKUI PE30HAHC.

Jlabopamopnuusie padbomot u onvimol.
1. OmpeneneHue 4dYacToThl W TMepUOJa KOJEOAHWMM MaTEeMaTHYeCKOTO
MasITHHUKA.
2. Ompenenenue 4acTOThI U TIepUoa KOJIEOaHUM NP y>KMHHOTO MasiTHHUKA.
3. HccnenoBaHue 3aBUCUMOCTH IEp MOJ1a KOJIeOaHUN MOABEIIEHHOTO K HUTU
rpy3a OT AJIUHBI HUTH.
4. HccnenoBaHue 3aBUCUMOCTH IEP MO 1a KOJIeOaHUM TP Y)KMHHOT O MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepkaHE3aBUCUMOCTH TIEpUOa KOJIeOaHUI Ipy3a, MOABEIICHHOTO K
HUTH, OT MacCChI Tpy3a.
6. OmBITBI, JAEMOHCTPHUPYIONIME 3aBUCUMOCTh TMepHUoJa KoJeOaHui
P Y>)KUHHOTO MasTHUKA OT MAacChl TPy3a M KECTKOCTHU TP YKUHBI.
7. U3Mepenne yckopeHus cBOOOIHOTO TaICHUsI.
Paznen 10. DjieKTpOMArHUTHOE 10JI€ U 3JIeKTPOMATHUTHBIE BOJIHBI.
DJIEKTpOMAarHuTHOE  ToJie.  DJIEeKTpOMarHuTHble BOJHBL.  CBONCTBa
AIIEKTPOMArHuTHhIX BOJIH. [llkana sneKkTpoMarHuTHeIX BOJH. Mcnonb3oBaHue
AJIIEKTP OMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3H.



DJleKTpoMarHuTHas npupoja ceera. CkopocTs cBeTa. BOJIHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu.

1. CBOMCTBA AJIEKTP OMAarHUTHBIX BOJIH.

2. BoJsiHOBBIE CBOMCTBA CBETA.

Jlabopamopnuuvie pabomut u onvimol.

1. M3yueHue CBOMCTB AJIEKTPOMATHUTHBIX BOJIH C MOMOII[bI0 MOOUIBHOTO

TenedoHa.

Paszgea 11. CBeroBbie sIBJICHUS.

JlyueBas  mogmens  cBera.  Mcrounuku — cBera.  IIpsamosuneinHoe
pacnpoctpaHenue ceera. 3atmenust Connna u Jlynsl. Otpaxkenue ceera. [limockoe
3epKajo. 3aKOH OTpaKEHUs CBETA.

[Ipenomnenne cBera. 3akoH mpenomieHus cBera. [loyiHOe BHYTpeHHee
OTpaxXeHne cBeTa. VCnoyib30BaHUE TMOJHOTO BHYTPEHHErO0 OTPaXKEHUS B
OTNITUYECKUX CBETOBOJAX.

Jlunza. Xox gnyueir B JauH3e. Ontuueckas cucrema ¢oToarmapara,
MHKpPOCKONIa M Tejeckoma. ['7a3 kak onTHYecKas cucreMa. biIM30pyKocTh U
JaJIbHO30PKOCTb.

Pasznoxenue Oemoro cBera B crektp. Ombitel Herotona. Croskenue
CHEKTp aJIbHBIX 1IBETOB. Jlucnepcus cBera.

Hemoncmpayuu.

IIp ssMoTMHENHOE paCIp OCTP AHEHUE CBETA.

OTpaxxeHue cBeTa.

[Tony4yenue n3006pakeHuH B TUIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaiax.

IIpemommnenue cBera.

OnTUYECKUN CBETOBOI.

Xoj rydeit B coOMparomiei JInH3e.

XoJ JIy4der B PacCeuBAONIEH JIMH3E.

[Tonmydenne n300p akeHU ¢ TTOMOIIBIO JIMH3.

[IpuHnum neictBus oToanmapara, MUKPOCKOIIA M TEJIECKOTIA.

10. Moienb ri1aza.

11. Pa3nosxenue 0e10ro cBeTa B CHEKTP.

12. [lony4enne 6enoro cBeTa Mpu CI0KEHUHU CBETA Pa3HBIX I[BETOB.

Jlabopamopmuuvie padbomot u onvimol.

1. HMccnegoBanue 3aBUCMMOCTH yTIJia OTPa’KEHUS CBETOBOTO Jiyya OT yTiia
MaJIeHUs.
N3ydeHune xapakTep UCTUK U300p aXKEHUS TIp €METa B IIOCKOM 3epKaje.
HccnenoBanme 3aBUCMMOCTH yTJIa TP EOMJIEHHS CBETOBOTO Jiy4da OT yriia
MaJCHUs Ha TPaHULE «BO3AYX—CTEKIO».
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[Tonyuyenune u300pakeHUi ¢ TOMOIIBIO COOMpP atOIEN JTUH3HI.
Omnpenenenune POKyCHOro pacCTOSAHUS U ONTUYECKON CHIIBI COOMp arouei
JIVH3BI.

6. OMBITHI IO Pa3J10KEHUIO OETOr0 CBETA B CHEKTP.

7. OmnbITEl IO BOCOPHUATHIO I[BETA MPEIMETOB MPU UX HAOJIIOIECHUU Yepe3

[[BETOBbIE (PUIIBTPBI.

Pa3znen 12. KBanToBble sIBJIEHH .

OmneiTel Pe3eppopaa u mnanerapHas moaens atoma. Moaens aroma bopa.
Hcnyckanue u nornonieHue ceera atomoM. KBanTel. JInHeWdaTeie CIIEKTP bI.

PanuoaktuBHOCTh. Anbda, Oeta- u raMma-u3nydeHus. CTp OeHHe aTOMHOTO
aapa. Hyxionnas wmoxaens artoMHoro szapa. HM3oronsl. PannoakTuBHbIE
npespaunienus. [lepnon nosrypacnana aToMHBIX sJiEp .

SnepHble peakuuy. 3aKOHBI COXPAHEHUS 3apsA0BOTO U MAacCOBOTO YHCEN.
OHeprusi cBsI3U aTOMHBIX sijiep. CBsA3b Macchl M 3HEpTUM. Peakuuu cuHTE3a U
nenenus saep. Mcrounuku sHeprun CoJiHIA U 3BE3.

SlnepHas sHepreruka. JleWCTBUS pagMOAaKTUBHBIX M3JIYYEHUHM HA KHUBBIC
OpTaHU3MBI.

Hemoncmpayuu.

1. CnexkTpbl U3JyYEHHS U TOTJIOICHUS.

2. CHekTpbl pa3JIuyHbIX Ta30B.

3. Conektp BOjOpOAA.

4. HabGmionenue TpexoB B kamepe BuibcoHa.

5. PaboTa cuérunka MOHU3UP YIOIIUX U3JTYUYEHUH.

6. Perucrpanus uzinydeHus npup OJHBIX MUHEP ATOB U NP OJYKTOB.

Jlabopamopnuvie pabomot u onvimol.

1. HaOmroneHue CIIONIHBIX U JTUHEHMYAThIX CIEKTP OB U3y dCHHUS.

2. HccrnenoBaHue TpEKOB: W3MEPEHUE SHEPTHH YACTHUIBI 110 TOPMO3HOMY

myTd (o doTorpadusam).

3. N3mepenue paanoakTuBHOTO (OHA.

IToBTOPUTEIBHO-0000 A IINH MOAYJIb.

[ToBTOpUTENHHO-0000IAIOIINI MOAYJIb TP €AHA3HAYUECH JJIs1 CUCTEMATH3AIIH
U 00001IeHHsT TOPEAMETHOTO  COAEp)KaHWs M OMbITa  JCSITEIbHOCTH,
P HIOOPETEHHOTO TP M U3YYEHUH BCETO Kypca (PU3MKH, a TAKKE JIsI TOATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY OJK3aMEHy MO0 (Hu3UKe I 00ydaroliuxcs,
BBIOp aBIIUX ATOT YUCOHBIN Ip €AMET.

[Ipv n3y4eHnun JTaHHOTO MOYJISl P €AIM3YIOTCS U CUCTEMATU3UP YIOTCS BUJIbI
NeSITeTIbHOCTH, HA OCHOBE KOTOPBIX 00ecreunBaeTcs JOCTHKEHUE P €AMETHBIX U
METanpeIMETHBIX IUJIAHUPYEMBIX Pe3yJbTaToB oOyueHus, Qopmupyercs
€CTECTBEHHOHAaYy4YHas I'PaMOTHOCTb: OCBOCHUE HAYYHBIX METOJNOB MCCIIEIOBAHHUS



SIBJIGHUWA TPUPOJBI U TEXHUKH, OBJIAJCHHE YMEHUSMHU OOBSICHATH (PU3UUECKHE
SIBJICHUSI, TPUMEHSISL TMOJIYYEHHbIE 3HAHUS, peElIaTh 3aJayd, B TOM YHCIIE
KAYECTBEHHBIE U KCIIEP UMEHTAJIbHBIE.

[Ip vHOKUNIHANBHO AEATENBHOCTHBIN XapAKTEP JaHHOTO pa3Jieiia Peannusyercs
3a cu€r TOro, 4to OOydYarollMecs BBIMOJHSIIOT 3aJaHus, B KOTOPBIX UM
IIp €1JIaraeTcs:

Ha OCHOBE IMOJIYYCHHBIX 3HAaHWI pacro3HaBaTh W HAYYHO OOBSCHATH
bu3udecKre SBJICHUS B OKP Y KaIOIIEH MpUp 0J1e U TTOBCETHEBHOM XU3HH;

MCI0JIb30BaTh HAyYHbBIC METOIbI UCCIIEIOBAHUS (PU3UYECKUX SBJICHUMN, B TOM
YHUCII€ JUUTSl TP OBEP KU TUIIOTE3 U MOJYUYEHHUS TEOP ETUUECKUX BBIBOJIOB;

OOBSICHATh HAYUYHBIC OCHOBBI HAMOOJEe BaXXHBIX JOCTHXKCHHM COBPEMEHHBIX
TEXHOJIOTHUI, HApUMEP, P AKTUYECKOT O UCIIOJIb30BaHUS P a3 IMYHBIX ICTOYHUKOB
SHEPTUU HA OCHOBE 3aKOHA NP €BPAILCHUS U COXPAHEHHUS BCEX U3BECTHBIX BUIOB
SHEPTUH.



IHHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3ydenne Gpr3nKu HAa ypOBHE OCHOBHOTO 00IIIEr0 00pa30BaHUs HAIP aBJICHO

Ha JIOCTHKEHHE IMYHOCTHBIX, METAIIP €IMETHBIX U P IMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTAaTOB.

B pesynbraTte n3yuenus GU3NKU HA yp OBHE OCHOBHOTO 00IIIET0 00pa3oBaHUS

y oOyuaromerocs 0y 1y T chop MEp OBaHbI CIEAYIONMIHE THIHOCTHBIC PE3yIbTaThl B
JacTH:

1) mtaTpMOTHYECKOI0 BOCIIUTAHUA:

- P OSABJICHWE UHTEPECA K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO P OCCUHCKOU
(pu3nUecKoil HAyKH;

- LIEGHHOCTHOE OTHOLIEHHE K JJOCTUKEHUSM POCCUUCKUX YUEHBIX -(DU3UKOB;

2) rpaKAaHCKOI0 U 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

- TOTOBHOCTh K aKTUBHOMY y4aCTHIO B 00CYX/I€HUHU OOLIECTBEHHO 3HAYNMBbIX U
ATHUUYECKUX NP 00JIEM, CBA3aHHBIX C NP AKTUYECKUM P UMEHEHUEM J10CTHKEHUN
bu3ukuy;

- OCO3HAaHHE BAXKHOCTH MOPAJIBHO-3TUYECKUX IPUHIUIOB B JIEITEIIBHOCTH
Y4€HOTO;

3) 3cTeTH4eCKOro BOCIIUTAHUS:

- BOCHPUSATUE ICTETUUECKUX KadyecTB (PM3MUECKO HayKu: €€ rap MOHMYHOTO
IIOCTP O€HHUSI, CTP OTOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IIO3HAHUSA:

- OCO3HAHHWE ILEHHOCTH (U3MUECKOW HAayKH KaK MOLIHOTO HHCTPYMEHTa
IIO3HAHMSI MUPA, OCHOBBI PA3BUTHS TEXHOJIOTHM, BaXKHEUILIEW COCTABIISIOIEH
KYJIBTYPBI;

- pa3BUTUE HAy4YHOU JIFOOO3HATENBHOCTH, MUHTEpECAa K HCCIIE0BATENbCKOMN
NEATENbHOCTH;

5) <¢opmupoBaHusi KyJbTYPbl 30POBbSI M 3MOLMOHAJBHOIO
0J1aronmoy4yus:

- OCO3HaHME IIEHHOCTM Oe30macHoro oOpasza XU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, Ba)XXHOCTU MpaBuil O€30MacCHOTO MOBEACHUS Ha
TpAaHCHOPTE, HA JOPOrax, ¢ AIEKTPUUECKUM U TEIUIOBBIM 000pYyJA0BaHUEM B
JOMAIITHUX yCIOBHSIX;

- copMUPOBAHHOCTb HaBbIKa pedieKcud, MpPU3HAHUE CBOErO IpaBa Ha
OIIMOKY M TaAKOTO K€ MpaBa y APyroro 4eaoBeKa;

6) TPy10BOr0 BOCIIMTAHMS:

- aKTUBHOE Y4YacTH€ B PEIICHUU MPaKTUYECKUX 3aaad (B paMKax CEMbH,
o0pa3oBaTeNbHOM OpTaHU3alMM, TOpOJa, Kpas) TEXHOJOTUYECKOW H



COLIMAJILHOM HAIpaBJIEHHOCTH, TPEOYIOUX B TOM 4YHUCIE U (PU3MYECKUX
3HAHUM;

e - MHTEpEC K MPAKTUYECKOMY HM3yUEHHIO TP 0(heccHii, CBSI3aHHBIX C (PU3UKOU;

e 7)3K0JOrN4eCKOr0 BOCIIMTAHUS:

e - OpPHEHTAllUA Ha MpUMEHEHHE (U3NUECKUX 3HAHUM IS peuieHus 3ajaad B
00JIaCTH OKpYy’Kaloliel cpenbl, MIIaHUPOBAHUS MOCTYIKOB M OLIGHKH HUX
BO3MOXHBIX MOCIEACTBUI JIsI OKP YKarOIIEH Cpenbl;

e - OCO3HaHME IJ100aJBbHOTO XapakTepa SKOJOTMYECKUX NpOoOIeM U IMyTel ux
pellieHus;

e 8) amanTanuM K M3MEHSIOLIUMCH YCJIOBUAM COUMAJBHON M MPHUPOIHOMN
cpeabl:

e - MOTPEOHOCTh BO B3aUMOJEUCTBUM MPHU BBIMOJHEHHH MCCIENOBAHUN U
NPOEKTOB (U3MUECKOW HAIMpPaBIEHHOCTHU, OTKPBITOCTb OIBITY W 3HAHUSIM
AP Yyrux,

e - TIOBBIIIEHWE YPOBHA CBOEM KOMIIETEHTHOCTH 4Yepe3 MpPaKTUYECKYIO
JeSITENIbHOCTD;

e - TOTPEeOHOCTH B POPMUPOBAHUU HOBBIX 3HAHUI, B TOM YHCIie POpMYIUPOBATH
U7eH, OHSTHSI, TUTIOTE3bl O (PU3NYECKUX OOBEKTAX U SIBICHUSX;

e - O0CO3HaHHUE Ae(UIIUTOB COOCTBEHHBIX 3HAHUI U KOMIICTEHTHOCTEH B 00J1acTH
bu3ukwy;

e - IJJAHUPOBAHHE CBOETO Pa3BUTHsS B MPHUOOPETEHUH HOBBIX (U3MUECKUX
3HAHUM;

e - CTpEMIJICHHUE aHAJIM3UPOBATh U BBIABIISITH B3AUMOCBSI3U TP UPO/IbI, OOIIIECTBA U
HSKOHOMMKH, B TOM YHUCJI€ C UCIOJIb30BAHUEM (PU3MUECKUX 3HAHUM;

e - OIICHKAa CBOMX JCHUCTBHM C Y4YETOM BIHSIHUSA Ha OKPYXKAIOWIYIO Cpeay,
BO3MO>KHBIX IJ100aIbHBIX MMOCIEICTBUI.

METANPEIMETHBIE PE3YJIbTATbBI

B pesynbTaTe oCBOCHHS MpoOrpaMMbl MO (U3MKE HA YpPOBHE OCHOBHOIO
ob1ero oOpa3oBanus y o0ydaromierocs 0y 1yt chop MUpOBaHBI MeTanpeIMeTHbIE
pe3yJabTaThl, BKIIOUYAIOIIUE T0O3HABATEIbHBIC YHUBEPCATbHBIC yUeOHBIC ICHCTBUS,
KOMMYHUKATUBHBIC ~ YHHUBEpCAJIbHbIC y4YeOHBIE JICUCTBUSI, PpEryJISATUBHBIC
YHUBED CaTbHbIC YUCOHBIE ICHCTBHS.

Ilo3HaBaTe/IbHBbIC YHUBEPCAJbHbIC YYeOHbIE 1eHCTBUS

Bba3oBble Jornueckue aeicTBuA:
e BBIABISATH W XapaKTePHU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(ssBIIEHUIA);



yCTaHABJIMBATh CYIECTBEHHBI M TP U3HAK KJIACCU(PUKALIMUA, OCHOBAHUS JJIS
000011IeHNsI U CpaBHEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH U [P OTUBOPEUHS B PacCMaTPUBAEMbIX (PaKTaXx,
JAHHBIX U HAOJIIOJIEHUSAX, OTHOCIIIUXCS K (PU3NUECKUM SIBJICHUSIM;
BBISIBJISITh NP MYMHHO-CIIEACTBEHHBIEC CBSI3M NPU U3YUYEHUU (PU3UUECKHX
SIBJICHU U TP OLIECCOB, A€NIaTh BBIBOJIbI C UCTIOJIb30BAHUEM /1€y KTUBHBIX
Y UHAYKTUBHBIX YMO3AaKJIIOUEHUM, BBIJIBUTaTh THIIOTE3bl O B3aUMOCBS3SIX
(bU3NUECKUX BETUYUH;

CaMOCTOSITENIbHO BbIOMpAaTh CHOCOO peuieHus yueOHOW Qu3nyecKkon
3a7jaud (CpaBHEHUE HECKOJIBKUX BapHUAHTOB peEIlICHUs, BHIOOP Hauboliee
MNOAXOJSIIETr0 ¢ YYETOM CaMOCTOSTENBHO BbIJICTIEHHBIX KPUTEPUEB).

ba3oBble uccienoBaTeIbCKue JeHCTBYA;

UCMOJIb30BaTh BOMPOCHI KaK UCCIEI0BATENbCKUI HHCTP YMEHT MTO3HAHUS;
P OBOJIUTH IO CAMOCTOATEIBHO COCTABIIEHHOMY IJIaHY OTIBIT, HECTOKHBIN
bu3nueckuil SKCIEPUMEHT, HEOOJIBIIIOE HCCIeq0BaHNEe (U3HUECKOTO
SIBJICHUS;

OIICHMBaTh HA MPUMEHHUMOCTh U JOCTOBEPHOCTh HHGOPMAIHIO,
MOJIYYEHHYIO B X0/I€ UCCIIEIOBAHMUS WU SKCIIEP UMEHTA;
CaMOCTOSATEIbHO (OPMYIHPOBATH 000OIIICHHMSI M BEIBOIBI IO P E3yJIbTaTaM
P OBEIEHHOTO HAOIIOJICHUS, OTIbITA, UCCIEI0BAHMUS;

NPOTHO3UPOBATH BO3MOXKHOE JalibHEWIliee pa3BUTHE (PUIUUECKUX
P O1IECCOB, a TAKYKE BBIJIBUTATh IP €ANOJIOKEHHUS 00 UX Pa3BUTHUHU B HOBBIX
YCIOBHUSAX U KOHTEKCTaX.

Pa6ora ¢ undgopmanueii:

IIP IMEHSTD P a3]IMYHBIC METOJIBI, HHCTP YMEHTBI H 3aIIP OCHI IIPH MOWCKE U
oTOope mHDOpMAITMN WIM JaHHBIX C YUYETOM IpEAT0KEHHON ydeOHOH
(bu3nvYecKoi 3a/1a9u;

aHAJU3UPOBATh, CACTEMATU3HMP OBATh U MHTEP ITP €TUP OBATh HH(OP MATIHIO
pPa3IUYHBIX BHIOB U (DOPM IIp €/ICTABICHHUS,

CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIbHYI (OpPMY IIpeICTaBICHHUS
UHPOpMAIMU W WLIIOCTPUPOBATH pPeEIIaeMble 3aJa4d HECIO0XHBIMU
CXeMaMHu, JuarpamMMaMu, UHOU TpaduKON U UX KOMOWHAIIUSAMH.

KOMMYHI/IKaTI/lBHble YHUBEPCAJIbHBIC yqeﬁmﬂe JeHCTBUS:

B X0JI¢ 00CYKJICHHS Y4eOHOTO MaTepHrajia, pe3yJIbTaToB J1ab0opaTop HBIX
padoT U TP OCKTOB 3a/1aBaTh BOIPOCHI II0 CYIIECTBY 00CYKIaeMOI TeMBbI U
BBICKA3bIBaTh MJICH, HAIICJICHHBIC Ha peIICHHE 3aJaud W IOJIICp KaHHe
0J1ar0’KeIaTeIbHOCTH OOIICHNS;

COTIOCTaBIISITh CBOM CYXXJIECHUSA C CYXICHUSMHU IPYTUX YYaCTHHKOB
nuanora, oOHapyKUBATh Pa3Iudue U CXOJCTBO TTO3HIIHIA;



BBIP@XXKaTh CBOIO TOUKY 3PCHHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
1y OJTMYHO TP €/ICTABIISTH P €3yJIbTAaThl BHITIOJHEHHOT O (PU3UYECKOTO OTIBITA
(PKCTIep UMEHTa, UCCIIeIOBAaHus, TP OEKTa);

NOHMMATh W  HUCIOJIb30BaTh  MPEUMYyIIECTBA  KOMAaHAHOW U
WHIMBHUIyaJbHOW pPabOThl TPU pEIICHUH KOHKPETHOW (Qu3ndeckon
p 00JIEMBI;

P UHUMATh 1IeJTd COBMECTHOM JIeSTENIbHOCTH, OPTaHU30BbIBAThH JEHCTBUS
no e¢ JOCTWXKEHHUIO: paclpeieniarTh poJiM, 00CyXIaTh MpPOLECCH U
pe3yJIbTaThl COBMECTHOU paboThI, 0000111aTh MHEHHUSI HECKOJIBKUX JIFO/ICH;
BBITIOJIHATH CBOIO YaCTh Pa0OTHI, JOCTUTAsI KAUECTBEHHOTO pe3yibTaTa Mo
CBOEMY HANpPaBIICHUIO M KOOPAHMHUPYS CBOU JCHCTBUS C JPYTUMH
YJICHAMH KOMaH]IbI;

OIICHUBATh KAYECTBO CBOETO BKJIaJa B OOIIWI MPOJYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO C(OPMYTUP OBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PerysiTuBHbIC YHUBEpPCAaJbHbIEC Y4eOHbIE 1eCTBUS

Camoopranusanus:

BBISBJIATE TP OOJIEMBI B )KU3HCHHBIX U YUCOHBIX CUTYAIUAX, TP €OyIONIUX
TUISL P eIIeHUsT (PU3NYECKUX 3HAHUH;

OpPHUEHTHPOBATHCA B PA3JIMUHBIX IMOAXOJaX TPHUHATHS PeIIeHUH
(MHIUBHyaJIbHOE, NPHUHATHE PEIICHHUS B TPYIIE, MPHHITHE PeIICHUH
Ip yIron);

CaMOCTOSITEIIEHO COCTaBIISATh AJITOPHUTM P SIICHUS PH3NIECKON 31291 WITH
TUTaHA HMCCIIEIOBAHMS C YUETOM MMEIOIIUXCS PECYypCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apTYMEHTUPOBATh Ip e/IJIaracMbl€ Bap MaHTHI P CIICHUH;
Jie7aTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a P CIICHHE.

Camoko HTPOJIb, JMOIIMOHAJ bHBIM MHTEJLJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYallMy U TP eJIaraTh MIaH €€ N3MEHEHUS;
OOBSICHATP TPHUYMHBI JOCTHKCHHUS (HEIOCTHIKEHHUS) pPE3yJbhTaTOB
NeSTEIbHOCTH, 1aBaTh OLIEHKY MPHUOOp ETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JACATEIBLHOCTD (B TOM YHCI€ B XOJ BBIIOJHEHUS
GuU3NUEeCKOro HCCIENOBAaHMA WM TMPOEKTa) Ha OCHOBE HOBBIX
00CTOSATENHCTB, M3MCHUBIIHMXCA CHUTyalllid, YCTAHOBIEHHBIX OINHOOK,
BO3HUKIINX TPYJAHOCTEM;

OLIEHUBATh COOTBETCTBUE P E3yJIbTaTa LEIU U YCIOBUIM;

CTaBUTh ce€0s1 HA MECTO JPYTOro 4eIOBEKa B XOJI€ CIIOPa WIH JIUCKYCCHU
Ha HAYYHYIO TEMY, IOHUMATh MOTUBbI, HAMEP €HUSI U JIOTUKY JIPyTroro;
P ©3HABATh CBOE ITPaBO HA OITMOKY MIP U P eIIeHNH GU3UUECKUX 3a]1a9 WU
B YTBEPKICHUAX HA HAYUYHBIE TEMbI U TAKOE K€ MPaBO AP Yroro.



INPEAMETHBIE PE3YJIbTATBI

K koHily oOyueHus B 7 Kjiacce Ip €METHbIE P €3yJIbTaThl HA 0a30BOM yPOBHE
JOJKHBI OTpaxaTh ¢(hOPMUPOBAHHOCTh Y O0YyUYaIOIIUXCSl YMEHHIA:

UCTIOJIb30BaTh  TMOHATHA: (U3UYCCKHME W XUMUYECKUEC  SBJICHUSA,
HAOJIOZICHNE, DKCIEPHUMEHT, MOJeb, TUMOTe3a, SAUHHIBI (DU3HMUECKUX
BEJIMYMH, aTOM, MOJIEKyJIa, arperaTHble COCTOSIHUS BeliecTBa (TBEP o€,
KUAKOE, Ta3000pa3zHOE), MEXaHUYECKOE JBWKEHHE (paBHOMEpHOE,
HEpaBHOMEPHOE, MPSMOJIUHEWHOE), TPACKTOpUsS, PaBHOJEHCTBYIOMIAS
cuna, gepopmamus  (ympyrasi, —IUIacTUYecKasi),  HEBECOMOCTb,
COOOIIAIONIUECS COCYIbI;

paznuuath sABieHus (quddys3us, TEITOBOE NBUKEHUE YACTUIl BEIECTBA,
paBHOMEpHOE JBWKCHHE, HEPABHOMEPHOE JBIKCHHUE, HHEPIHA,
B3aUMOJICVICTBUE TEJI, PABHOBECHUE TBEPABIX TEJ C 3aKPECIUIEHHOU OCHIO
BpalleHus, Iiepenadya JaBJICHHUS TBEPJIBIMUA TEIaMH, JKUIKOCTIMHU H
razamMu, arMochepHOe JaBlieHWE, IUIABAHWE TN, IIpEBPallCHUs
MEXaHWYIECKOW SHEPTHH) MO0 OMHUCAHHUIO MX XapaKTepHBIX CBOWCTB M Ha
OCHOBE OTIBITOB, JICMOHCTP P YIOIIUX JTaHHOE (PU3HUIECKOE SBIICHUE;
pacro3HaBaTh TPOSBICHHEC HW3YYCHHBIX (U3NYECKUX SBJICHUH B
OKpYXalollleM MHpE, B TOM 4YHcie (U3UYECKHE SBICHUS B TPHUPOJIE:
IPHUMEPBI JIBIKCHUS C Pa3INIHBIMH CKOPOCTSIMHU B KUBOW M HEXKXUBOU
NPHUPOJC, JCUCTBHE CWIBI TPCHHS B NPUPOJIE W TEXHHUKE, BIWSHHC
aTMochepHOTO TaBJIeHHS Ha )KUBOW OPTaHU3M, IIaBaHUE PBIO, phlYaru B
TeJe YeNT0BEKa, P ¥ ATOM Iep €BOIUTH IP AKTUIECKYIO 3a]1a4y B YUEOHYIO,
BBIJICTIATH CYIIECTBEHHBIC CBOMCTBA (TP M3HAKH) (PH3UUECKHUX SBIICHHM;
OTIMCHIBATh U3YUEHHBIE CBOMCTBA TN U (PU3UUECKHUE SIBICHUS, UCTIOJIB3Y ST
buzndyeckre BeTWYWHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTbh, CpEAHSS CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSYKECTH, BEC
TeNma, Cwia TPEHHs, JaBlieHue (TBEPAOTO Tela, KHUIKOCTH, Tas3a),
BBITAJIKMBAIOIIAsl CUJIa, MEXaHU4YecKasi paboTa, MOIIHOCTD, MJI€Y0 CHJIHI,
MOMEHT CHJIbI, KOI(PQHUIMEHT TOJIE3HOTO JIEHUCTBUS MEXAHHU3MOB,
KUHETHYECKasi W MOTEHIMAaJbHAs DHEPTHs), IPHU OMUCAHWUU TP aBUIHHO
TpakTOBaTh (U3WUYECKHA CMBICI  HCHOJB3yEMBIX BEIWYWH, WX
0003HaYCHUA W €IWHHIBI (PU3UIECKUX BEIIMYHMH, HAXOIUTh (POPMYIIHL,
CBSI3BIBAIOININE TAHHYIO (U3MUECKYIO BEIMUHMHY C P YTUMU BETUYNHAMH,
CTPOUTH Tpa(UKN N3YUECHHBIX 3aBUCUMOCTEN (DU3UIECKUX BEIMUNH;
XapaKTepu30BaTh CBOWCTBA TeJ, (PU3WYECKUE SBICHUS M IIPOILECCHI,
MCIOJIB3Y 4 NP aBUiia CIOKEHUS cuil (BJOJIb OJHOM IpsiMOii), 3akoH ['yka,
3akoH [lackans, 3akoH ApXumena, mp aBuiio paBHOBecUs pbluara (0joka),



«30JI0TO€ TMPaBUIO» MEXAaHUKH, 3aKOH COXPAaHEHHUS MEXaHUYECKOU
SHEPTUU, TPU HTOM JaBaTh CJIOBECHYI0 (OPMYIHUPOBKY 3aKOHA U
3aIMUCHIBATh €r0 MAaTEMATUYECKOE BbIP a)KEHUE;

00BSACHATH GU3UYECKUE SIBJICHUS, P OLIECChI M CBOMCTBA TEJl, B TOM YHUCIIE
U B KOHTEKCT€ CHUTyalluil MpaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa:
BBISIBJIATH NP UYUHHO-CIICJCTBEHHBIE CBSI3U, CTPOUTh 00BbsICHEHHE U3 1—2
JIOTUYECKUX IIAaroB ¢ Omopoil Ha 1—2 u3ydyeHHBIX CBOMCTBA (PU3UUECKUX
SABJICHUH, (PU3UUECKUX 3aKOHA WJIN 3aKOHOMEP HOCTH;

pemars pacu€rHble 3amadd B 1—2 JeWCTBUS, MCIOJb3YyS 3aKOHBI U
dbopmyIbl, CBA3BIBaIONIUE (PU3MUECKUE BEIUYMHBI: HA OCHOBE aHajIn3a
yCIIOBHS 3a]1a4M 3aIMUCHIBATH KP ATKOE YCIOBUE, MOICTABIATH (DU3NUECKUE
BEJIUYUHBI B (POPMYJIBI U TP OBOJAUTH PACUEThI, HAXOIUTH CIIPaBOYHbBIC
JlaHHbIE, HEOOXOTUMBIE JIJIS P EIIIEHUS 3a/1a4, OIIEHUBATh PEaJTUCTUIHOCTh
MOJTy4YEeHHOW (PU3UYECKOUN BEITUIUHBI;

pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO pPEIIUTh MPH TOMOIIU
(U3UYECKUX METOJI0B, B OTTMCAHUU UCCIIET0BAHUS BBIJICTATH P OBEPSIEMOE
npeanonaoxenue  (TUnoTe’y), pas3iauyaTb U HMHTEPIPETUPOBATH
MOJTyYEHHBIH pe3yJIbTaT, HAXOJUTh OIIMOKM B XOJI€ OIbITAa, AENaTh
BBIBOJIBI TI0 €0 pe3yabTaTaM;

MPOBOJIUTh OMBITHI 1O HAOMIOAEHUI0 (U3UYECKUX SIBICHUM WIN
(bU3UIECKUX CBOICTB TEN: dbopMyaupOBaTH IIp OBEp IEMbIE
P €ATIOJIOKEHUS, COOMPATh yCTAHOBKY M3 TP €1JIOKEHHOTO 000P YI0BAHMS,
3aIMUChIBATh XOJ OIBITA W ()OP MYJITUP OBATH BHIBO/IHI;

BBITIOJIHATh TPSIMBIE M3MEpPEHUS PaCCTOSIHUSA, BPEMEHH, MAacChl Tena,
00BbEMa, CHUIBI W TEMIEpaTypbl C MCIOJB30BAaHHUEM aHAJIOTOBBIX H
mupoOBBIX MPUOOPOB, 3AMHUCHIBATHL IOKA3aHUS MPUOOPOB C YyUETOM
3aJJaHHOM a0COTIOTHOM MOTP EIITHOCTU U3MEP CHUM;

P OBOJIUTH UCCIIEI0BAHUE 3aBUCUMOCTH OTHOU (PU3UIECKOM BETMUUHBI OT
JPYTroil C UCHOJIB30BAaHHWEM MPSIMBIX U3MEPEHHUU (3aBUCUMOCTH IyTH
PaBHOMEPHO JIBMKYUIIErocsl Tejla OT BPEMEHU JBWXKEHHS Tela, CUJIbI
TP €HHUS CKOJIB)KEHUS OT Beca Tena, KauecTBa 00p a00TKH MOBEPXHOCTEH Tl
Y HE3aBUCHUMOCTH CUJIbI TP €HUS OT IIIOIIA 11 COTPUKOCHOBEHUS TEJ, CUJIbI
YIOPYTOCTH OT YJIMHEHUS TP YKUHBI, BHITAJIKUBAIOIIECH CHUITBI OT 00BEMa
MOTPYKEHHOM YaCTU TeNa U OT INIOTHOCTH XKUJKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT TJTyOUHBI, HA KOTOP VIO TIOTPYKEHO TENO, YCIOBUN
TUTaBaHUS TeJl, YCIOBHUM paBHOBECHs pbluara u 0JIOKOB), y4acTBOBATh B
IUTAHUPOBAHUM Y4YEOHOTO WCCIEAOBaHUA, COOUpaTh YCTAaHOBKY U
BBITIOJTHSTh W3MEPEHUS, CIEeNys TpeII0KEeHHOMY IUTaHy, (UKCHUPOBAaTh
pe3yabTaThl MOJYYCHHOW 3aBHCUMOCTH (U3MUECKUX BEIWYWH B BHIIC



Ip €JI0KEHHBIX TaONULl U rpaduKOB, AelNaTh BBIBOJBI 10 pe3yJbTaTaM
UCCIIEJOBAHMUS;

IPOBOJAUTh KOCBEHHbIE HM3MEPEHUS (PU3UUECKMX BEJIMYMH (IUIOTHOCTh
BEIIECTBA JKUIKOCTH M TBEPAOrO Teia, CUja TPEHUSA CKOJIbXKEHUS,
JABJIICHHE BO3JyXa, BBITAIKMBAIOWIAs CWJa, JEHUCTBYIOIIAash Ha
NOTPYXEHHOE B JKUIKOCTh TeNo, KOA((UIMEHT IMOJE3HOTO JEHCTBUS
IPOCTBIX MEXAHHU3MOB), CIEAys TMPEMJIOKEHHON HWHCTPYKUUHU: TpHU
BBITIOJTHEHUH U3MEpEHU cOOMpaTh IKCIEPUMEHTANIbHYI0 YCTAHOBKY U
BBIYUCIISITh 3HAYEHUE UCKOMOW BEJTUYUHBI;

coOJII01aTh P aBUJIa TEXHUKH 0€30TIaCHOCTHU TP U paboTe € 1ab0opaTopHbIM
000p yI0BaHHUEM;

yKa3bIBaTh IPHUHLMUIIBI JEHCTBUS MPHUOOPOB U TEXHUYECKUX YCTPOMCTB:
BEChI, TEPMOMETP, TUHAMOMETpP, COOOIIAIOIIHECS COCYIbl, OapomeTp,
pBIvar, MoABMKHBIN M HEMOABWKHBIN 010K, HAKIIOHHAS TUIOCKOCTH;
XapaKTepHu30BaTh MPHUHLUIBI JIEUCTBUS HW3YUYEHHBIX MNPHUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpOM Ha uX omnucaHus (B TOM YHCIIE:
NOAIINIHUKN, YCTPONCTBO BOJONPOBOJA, THUAPABIWYECKUN TMpecc,
MaHOMET], BBICOTOMEp, TOPIIIHEBOM HACOC, ap COMETP ), UCTIOJIb3Ys 3HAHUS
O CBOMCTBax (PM3UYECKUX SIBJICHUIN U HEOOXOUMBbIE (PU3NYECKUE 3aKOHBI
Y 3aKOHOMEP HOCTH;

OPUBOAUTh TMPUMEPHl (HaXxoaWTh HHGOpPMALKMIO O MpUMEpax)
MPAaKTUYECKOTO HCIOJIb30BaHMs (U3MUECKUX 3HAHWM B MOBCEIHEBHOMU
KU3HU JJ1s1 0OecriedeHnsi 6€30MacHOCTH NP U 00p allieHny ¢ mpudopamMu u
TEXHUYECKUMH YCTPONCTBAMHU, COXPAaHEHHUS 3/10POBbS U COOJIOJEHUS
HOPM 3KOJIOTHUYECKOTO MOBEICHUS B OKP YKaroIIeH cpere;
OCYUIECTBISATh OTOOp HCTOYHUKOB UHpopmauuu B HHTepHere B
COOTBETCTBUU C 3aJJaHHBIM TOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOILIUX CSI
3HAHMM W NOyTEM CpaBHEHUS pPa3JIMYHBIX MCTOYHUKOB BBIJICIAThH
UHPOpMALIMIO, KOTOpas SBISETCSd MPOTUBOPEUUBOW WU MOXKET ObITh
HEJIOCTOBEP HOM;

UCII0JIb30BaTh IP ¥ BHIIOTHEHNUHN YUE€OHBIX 3a/IaHUN HAYYHO -MIOMYJISP HY IO
auTepaTypy (HU3WYECKOrO COJIep KaHus, CHOPaBOYHBIE MaTepHabl,
pecypceicety IHTep HET, BiIafeTh p uéMaMH KOHCIEKTUP OBaHUS TEKCTa,
npeoOpa3oBaHus HH(GOPMAIMU U3 OJTHON 3HAKOBOM CUCTEMBI B AP YTYIO;
co3JaBaTh COOCTBEHHbIE KpATKUE MMChbMEHHbIE U YCTHbIE COOOILIEHUS Ha
OCHOBE 2—3 UCTOYHHKOB MHPOPMAIUN (PU3NUECKOTO COJEpKAHUS, B TOM
yyciae myOJuyHO JenaTh KpaTKue cOOOIIEHUs O pe3yibTaTax IpOeKTOB
WIN y4eOHBIX HCCIEeIOBaHUNA, NPU STOM TPaMOTHO HCIIOJIb30BATh



U3YUYCHHbI TOHATUWHBIA anmapaT Kypca (U3HUKH, COIpPOBOXKAATh
BBICTYIUICHUE P €3CHTALIUEN;

IPpU BBINOJHEHUH YUEOHBIX MPOEKTOB W UCCIEAOBAHHUM paclpelensiTh
00s13aHHOCTH B TpyMINE B COOTBETCTBUM C IOCTABJICHHBIMU 3aJjauyaMH,
CIICIUTh 34 BBINOJHEHUEM IUIaHA JCHUCTBUM, aJICKBATHO OILICHUBATH
COOCTBEHHBII  BKJAJ B  JIEATEIbHOCTh TPYIIbI, BBICTpAUBATh
KOMMYHUKATUBHOE B3aUMO/JICHCTBHE, YUUTHIBASI MHEHUE OKP Y KAFOIIUX.

K koHily oOyueHus B 8 Ki1acce np eIMETHbIE P €3yJIbTaThl HA 0a30BOM yPOBHE
JOJKHBI OTpaxaTh ¢(hOPMUPOBAHHOCTh Y O0YyUAIOIIUXCSI YMEHHIA:

MCIIOJIb30BaTh MOHATHS: MAaCCa U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arPEraTHbIEC COCTOSTHUS BEIIECTBA, KP UCTAJLIMYECKUE U
aMop (pHBIE Tea, HACHIIICHHBIA W HEHACHIIEHHBIH Map, BJIAXKHOCTb
BO3/lyXa, TeMIlepaTypa, BHYTPEHHSISI SHEPTUs, TEIUIOBOW JBUTaTENb,
AJIEMEHTAP HBIH JIEKTP MUECKUH 3aP ST, DJIEKTP NUECKOE MOJIE, TP OBOIHUKH
U TUDJICKTP UKU, TOCTOSTHHBIN 3JIEKTP MYECKUI TOK, MATHUTHOE TIOJIE;
pa3auyaTh SBIEHUA (TEIUIOBOE paCIIMpEHUE U CKaThe, TeIIonepeaaya,
TEIJIOBOE PaBHOBECHE, CMAUMBAHUE, KAITWILISIP HBIE SIBJICHUS, UCTIap CHUE,
KOHJICHCAIIUs, IIaBJCHUEe, KpHUCTAJLUIM3aIusa (OTBEpIeBaHKE), KHUIICHHE,
TEIUIONIEep €1aya (TErIoIp OBOTHOCTD, KOHBEKIIHS, U3JTy4YeHUE),
AJIEKTP U3aLMsA TEN, B3AUMOIEUCTBUE 3aP SIJI0B, IEUCTBUS JIEKTP UIECKOTO
TOKa, KOPOTKOE€ 3aMbIKAHWE, B3aMMOJICMCTBUE MAarHuTOB, JICHCTBUE
MarHUTHOTO TTOJISI Ha TIP OBOJHHK C TOKOM, 3JIEKTP OMarHUTHAs MHTYKITHS )
[0 OINKWCAHUIO MX XapaKTEpHBIX CBOWCTB U Ha OCHOBE OIBITOB,
JIEMOHCTP MP VIOIITUX JaHHOE (PM3UUECKOE SBIICHHCE;

pacro3HaBaTh IPOSBICHHE M3YUYCHHBIX (PU3MUECKUX SBICHUNA B
OKpYyKamIIeM MHpPE, B TOM YHCIe (PU3NUECKUe SIBICHHUS B IMPHUPOJIC:
MIOBEPXHOCTHOE HATSKEHHE M KalNWUISPHBIC SBJICHUS B MPHUPOJIE,
KpUCTAJJIBI B Tipupoje, uznydenne CoJiHIA, 3aMep3aHuE BOJOEMOB,
MOp CKHe Op U361, 00pa3oBaHue P OCHI, TYMaHa, MHEs, CHETa, dJIEKTP MIECKHE
SBJICHUSA B aTMocdepe, AIEKTPUIECTBO KUBBIX OPTaHU3MOB, MAarHUTHOE
nmoje 3emiu, Apeid MOoJrCOB, POJb MAaTHUTHOTO IOJIS JJIs KU3HU Ha
3emiie, oJIsip HOE CUSIHKE, TIP M 9TOM TIEp €BOIUTh NP AKTHUECKYIO 3a/1a4y B
y4eOHY10, BBIACIATh CYIECTBEHHBIE CBOMCTBA (NMIPHU3HAKH) (PH3MUECKHX
SIBJICHUU;

OTIMCBHIBATh M3YUYCHHBIC CBOMCTBA Tel U (PU3UUECKHE SBJICHUS, UCTIOIB3Y S
(bU3UYECKHe BETMIMHBI (TEMITEpaTypa, BHYTP CHHSS SHEPTHS, KOJTHIECTBO
TEIUIOTHI, YJAEIbHASA TEIUIOEMKOCTh BEIIECTBA, YJIENbHAS TEIUIOTA
TUTABJICHUA, yJElIbHas TEIUIOTa MapooOpa3oBaHUs, yAeIbHAs TEIIoTa
CrOpaHus TOIUIMBA, KOA(P(HUIIMEHT TOJIC3HOTO JEUCTBHS TEIUIOBOU



MAalllMHbl, OTHOCUTENIbHAS BJIAaXKHOCTh BO3JYyXa, AJEKTPUUYECKUN 3apsl,
CWJIa TOKa, 3JIEKTPUYECKOE HaIpsKEHHE, COIPOTUBJICHUE TP OBOJIHHKA,
yIEIbHOE  CONMPOTUBIICHWE  BellecTBa, pabora W MOIIHOCTb
AIIEKTPUYECKOTO TOKAa), MpPHU ONHCAHUM TMPaBWIbHO TPaKTOBAaTh
(Gu3NUECKUl CMBICI UCHOJIb3YEMbIX BEIMYMH, 0003HAYEHUS U €IMHULIbI
(GuU3NUECKUX BEIWYUH, HAXOAUTh (POPMYJIbI, CBS3BIBAIOIIME JTAHHYIO
(GU3NUECKyl0 BEIMYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH T'paduKu
M3YUYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTepHu30BaTh CBOWCTBA Tel, (PM3UYECKUE SIBJICHUS U TP OLECCHI,
MCIIOJIb3Ysl OCHOBHBIE IOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOp Un
CTPOEHHMSI BEUIECTBA, MPHHIIUII CYNEPIO3UIUH MoJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH OMa /1Jisl yyacTKa Lenu, 3aKOH
Jxoyns—JleHna, 3aKoH cOXpaHEHus DSHEpPrUM, IPU OTOM J1aBaTh
CJIOBECHYIO (POpMYJHUPOBKY 3aKOHA M 3aMUCHIBATH €r0 MaTEMaTUYECKOe
BBIP aJKEHUE;

OOBSICHATh (PU3UYECKHE MPOIECCHl M CBOMCTBA Tell, B TOM YHCIE U B
KOHTEKCTE CUTYyallUii TP AKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BbISBISATD
[P MYUHHOCJIE/ICTBEHHBIE CBSI3HU, CTP OUTh OOBICHEHUE U3 1—2 JTOTHUYECKUX
1aroB ¢ onopoM Ha 1-2 M3y4YeHHBIX CBOMCTBA (PM3UYECKUX SBIICHHM,
(bu3NUecKUx 3aKOHOB WJIM 3aKOHOMEP HOCTEH;

pemaTth pacy€THele 3ajauyu B 2—3 JIEUCTBUSA, MCMOJIB3YSl 3aKOHBI M
dbopMybl, CBA3BIBaIONIUE (PU3MUYECKUE BETUYMHBI: HA OCHOBE aHaIn3a
YCIOBHS 3aJ]a4yd 3alUChIBATh KPATKOE YCIOBHE, BBISBIATH HEJOCTATOK
JNAHHBIX JUISI peueHus 3aJadyd, BBIOMpPATh 3aKOHBI U (QOPMYJIHI,
HEeoOXOoIUMbIe JIsi €€ pelleHUs, MPOBOAUTh Pacu€Thl U CpaBHHUBATh
N0JIyYE€HHOE 3HaUYeHUE (PU3NYECKON BETUUYHMHBI C U3BECTHBIMU JIaHHBIMU;
pacno3HaBath MPOOJEMbI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIH
($U3UYECKUX METOJ0B, UCIOJb3Yys OINUCAHHE MCCIEJOBAHMUS, BbIACIATDH
IIPOBEPSIEMOE P EANOJIOKEHUE, OLCHUBATh IPABUJIBHOCTh IOPSJIKA
IIP OBEJECHUS UCCIEN0BAHMS, 1€]IaTh BBIBOBI;

OpPOBOJAUTH OMNBITHI MO HAOMIOACHUIO (PU3UYECKUX SBJICHUN WU
(bu3nYEecKUX CBOMCTB Tel (KanWLISPHBIE SIBICHUS, 3aBUCUMOCTbD JaBJICHUS
BO3/1yXa 0T ero o0béma, TeMrepaTypbl, CKOpOCTH IpOoliecca OCThIBAHUS U
HarpeBaHusl MPU M3JIYYEHWU OT LIBETA M3JIydaromed (IMOTJIOMIAroIIeil)
IIOBEP XHOCTH, CKOPOCTh HCIIAp E€HUS BOJBI OT TEMIIEPATYP bl )KUIKOCTH U
IUIOAa €€ TNOBEPXHOCTH, DJIEKTpU3alMs Tel WU B3aUMOACHUCTBUE
IEKTPUYECKUX 3apsA0B, B3aUMOJCHUCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3allisl MAarHUTHBIX IIOJI€M IIOCTOSIHHBIX MAarHATOB, JEUCTBUSA
MAarHMTHOTO IOJIs HA IPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHMTA,



CBOMCTBA AJICKTPOJBUTATENsl TOCTOSHHOTO TOKa): (OpMYIUpOBAThH
P OBEPSIEMBIE TP €/IMT0JIOKEHHSI, COOMPATh YCTAHOBKY M3 TP €1JI0KEHHOTO
000pyI0BaHMsI, OMUCHIBATH XOJI OMBITA U (POPMYIUPOBATH BHIBOJIBL;
BBITIOJIHATh ~ OPSAMBIE H3MEPEHHs] TeMmepaTypbl, OTHOCUTEIbHOU
BJIQXXHOCTU BO3JyXa, CHJbl TOKAa, HAIpPSHKEHUS C HUCMOJIb30BaHUEM
aHAJOTOBBIX MPUOOPOB M NATYUKOB (PM3MUECKUX BEITUYHH, CPaABHUBATH
pEe3yJIbTaThl U3MEP €HUI ¢ YUETOM 3aJJaHHOM aOCOTIOTHOM MOTP EIIHOCTH;
P OBOIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PM3UIECKOM BETUYHHBI OT
Ipyroil ¢ UCIOJIB30BAHHMEM TMPSIMBIX HU3MEPEHUH (3aBUCHUMOCTh
COMPOTHUBJICHHS] TMPOBOJHHUKA OT €ro JJIUHBI, TUIOMIAJH IOTIEPEUYHOTO
CEYEHHS | YIETLHOTO COITP OTUBIICHUS BEIIECTBA P OBOJHUKA, CHIIBI TOKA,
WIYIIEr0 Yepe3 MPOBOJHUK, OT HANpPSOKEHUS Ha IPOBOJIHUKE,
UCCIIEIOBAHUE IIOCIIEIOBATEILHOTO W TAapaJUIeIbHOTO COCAUHEHUN
P OBOJTHUKOB): TUIAHUPOBATh WCCIENOBAaHUE, COOMpATh YCTAHOBKY U
BBITIOJIHATh W3MEPCHUS, CIEAYs IpeII0KEHHOMY TUTIaHy, (UKCUpOBaTh
pe3yIbTaThl TOJYYECHHONW 3aBHCUMOCTH B BHJIE TaOIMUI[ M TpaduKOB,
JIeNIaTh BBIBOJIBI MO pe3yJbTaTaM UCCIICOBAHNS;

NPOBOJUTh KOCBEHHBIC W3MEpPEHHS (PH3NYCCKUX BETUYHMH (yIeTbHas
TEIIOEMKOCTh  BEIIECTBA, COTNPOTHBIICHUE NPOBOJHUKA, paboTa
MOTIIHOCTh AJIEKTPHUUYECKOTO TOKA): TUIAHUPOBATh M3MEp eHUs, COOUPaTh
IKCIEP IMEHTATBHYI0 YCTAHOBKY, CIIEIYS P €I0KEHHOW UHCTP YKITUH, U
BBIYHCIISATH 3HAUCHNUE BEIMUMHBI,

coOJII01aTh TP aBUJIa TEXHUKH 0€30TIaCHOCTHU P U paboTe ¢ 1abopaTopHbIM
000pyIOBaHHEM;

XapaKTepU30BaTh MPUHIMILI JEHCTBUS W3YUYEHHBIX NPUOOPOB H
TEXHUYECKHX YCTPOWCTB C OMOpPOW HAa WX OmucaHus (B TOM 4YHUCIE:
CHCTeMa OTOILICHUS IOMOB, TUTPOMETp, TapoBasi Typ OMHA, aMIep MeTp,
BOJIBTMETP, CUETYUK DIIEKTPUUYECKON DHEPTHH, SIEKTPOOCBETUTEIHHBIC
np MOOPBL, HArpEBATENBHBIE YJIEKTP ONPHUOOPHI (TIP UIMEP bl ), DITEKTP NIECKUE
P €I0XPAHUTEN U, SJIEKTP OMArHUT, JIEKTP OJBUTATEINb TIOCTOSTHHOTO TOKA),
UCTIONIB3Ysl 3HAHUS O CBOMCTBax (DPM3MUYECKUX SIBICHUN WM HEOOXOIUMBIE
¢du3nyeckre 3aKOHOMEP HOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOWCTBA M W3MEpHUTEIbHBIC
npubOpsl TO CXeMaM U CXEMAaTHYHBIM pPUCYHKaM (KHUIKOCTHBIN
TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, JBUTATENH BHY TP CHHETO
CTOpaHUs, DIIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMBI DIIEKTP UIECKUX
Hernel ¢ mocaeA0BaTeNbHBIM U Hap aJlJIEIbHBIM COSIMHEHUEM 3JIEMEHTOB,
pasnuyas ycioBHbIE 0003HAUEHUS 3JIEMEHTOB AJIEKTP MUECKUX IIeTIeH;



OPUBOJIUTH MNPHUMEPHl (HAXOAUTh HWHPOpPMAIMIO O TpUMEpax)
P aKTUYECKOTO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUA B MOBCEIHEBHOM
KU3HU JIJ151 00ecTieueHus: 6€30MacHOCTH U 00p alleH!H ¢ IpuOdopamMu u
TEXHUYECKUMH YCTPOUCTBAMHU, COXPAaHEHUS 3I0POBBbS U COOJIOJICHUS
HOPM DKOJIOTUYECKOTO TIOBEICHUS B OKP YKaIOIIEH Cpee;
OCYIIECTBISATh TOWCK WHPOpMAUU (PU3UYECKOTO COJAEpIKAHUA B
WuTepHere, Ha OCHOBE WMEIONIUXCA 3HAHUH HW MyTEM CpaBHEHUS
JOTIOJIHUTENIBHBIX ~ MCTOYHUKOB  BBIJCHSTh HMHPOpMAIUIO, KOTOpas
SIBIISIETCS. TIP OTUBOP €YMBOM HIIM MOYKET OBITh HEIOCTOBEP HOMA,
UCIIOJIb30BaTh IP ¥ BHITIOJTHEHUHY YUE€OHBIX 3a/IaHUN HAYYHO -TIOIY ISP HY IO
auTepaTypy (HU3WYECKOTO COJIEpIKaHWs, CHPaBOYHBIE MaTepHaJIbl,
pecypceicetu MIHTEp HET, BIaAeTh MpuéMaMHu KOHCIIEKTUP OBaHUS TEKCTa,
npeoOpazoBaHusg HHPOPMAILMK U3 OJHON 3HAKOBOU CUCTEMBI B IP yTYIO;
co37aBaTh COOCTBEHHBIC MUCHMEHHBIC M KPAaTKHE YCTHBIE COOOIIEHMUS,
00001masi wHOOpPMAIMIO U3 HECKOJbKUX HCTOUYHHKOB (PU3UUECKOTO
COJIepIKaHUsI, B TOM 4YHCIE MyOJIUYHO TMPEICTABIATh Pe3yJIbTaThI
NP OEKTHOM WIJIM MCCIIEN0BATEIHCKOMN ACITEILHOCTH, IPU ITOM I'PaMOTHO
UCMOJIb30BaTh HW3YUYCHHBIM TMOHATUWHBIN ammapatr Kypca (QU3MKH,
COIIP OBOKJATh BBICTYIUICHHUE TP €3CHTAIUCH;

NpU BBITIOJIHEHUN YUYEOHBIX TPOEKTOB W HCCIEAOBAHUN (PU3MUECKuX
NP OIECCOB pacHpeAeniaTh OO0sI3aHHOCTH B TPYIMIE B COOTBETCTBHH C
MIOCTaBJICHHBIMHU 3aJ]a4aMH, CJIEIUTh 32 BHITIOJIHEHUEM IJIaHA JIEHCTBUN U
KOPPEKTHPOBATh €ro, aJCKBaTHO OIIEHMBATh COOCTBEHHBIH BKIAI B
JeSITEIbHOCTD I'P YIIIIbI, BBICTP aMBAaTh KOMMYHHUKAaTHBHOE B3aUMO/ICHCTBIE,
TP OSIBJISISI TOTOBHOCTh pa3peniaTh KOHMIUKTHIL.

K xoH1y 00yuenus B9 kiiacce npeiMeTHbIe p €3yJIbTaThl HA 0230BOM yPOBHE
JOJKHBI OTpaxaTh ¢(hOPMHUPOBAHHOCTh Y O0YUYAIOIIUXCSI YMEHHIA:

UCIOJIb30BaTh TMOHATHS: CUCTEMa OTCYETa, MaTepHalbHAs TOYKa,
TPAEKTOP s, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JIBIKEHUS, nedopMaius
(ympyrasi, miacTudeckasi), TpeHHe, LIEHTPOCTPEMUTENbHOE YCKOPEHHE,
HEBECOMOCTh M TIEPErpy3KH, IEHTP TAKECTH, AOCOIIOTHO TBEPI0€ TETO,
IEHTP TSHKECTH TBEPAOTO TeJla, paBHOBECHE, MEXaHUYECKUE KOIebaHus u
BOJIHBI, 3BYK, MH(pa3ByK U yJIbTPa3BYK, SJEKTPOMATrHUTHHIE BOJIHBI,
IIKaJ1a 3J1E€KTP OMATHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U TATbHO30P KOCTb,
CIIEKTP Bl UCITyCKAHUA U MOTJIOIIEHMsI, ajdbda, OeTa- 1 raMMa-u3JIydeHus,
W30TOTIbL, SIIEpHASL SHEPTETHUKA;

pasiauyaTth ABJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE Mp AMOJUHEHHOE
JBIDKEHUE, PaBHOYCKOpPEHHOE MpSMOJUHEHHOE NBW)XEHHE, CBOOOTHOE
MaJICHUE TEJl, PABHOMEPHOE JBUKEHUE 110 OKP yKHOCTH, B3AUMOJCHCTBUE



TeJl, pEeaKTUBHOE JIBM)KCHUE, KOJIEOATEIbHOE ABWKEHHUE (3aTyXalolue U
BBIHYK/ICHHbIE KOJIEOaHUsI), pE30HAHC, BOJHOBOE ABUKEHHUE, OTP AXKEHUE
3BYKa, NP SMOJMHENHOE PaclpOCTpaHEHUe, OTPaKEHUE U NP EIOMIICHHE
CBETa, ITOJTHOE BHY TP EHHEE OTP a’KEHUE CBETA, P a3JIOKEHHE OEI0ro CBETa B
CIEKTp M CIIOKE€HHE CIEKTpaJbHbIX IIBETOB, JUCIEPCHsI CBETa,
€CTECTBEHHAs] PaJUOAKTUBHOCTb, BOSHUKHOBEHUE JIMHEWYATOrO CIIEKTpa
U3JIYyUEHHS ) IO OTIMCAHUIO UX Xap aKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTP UP YIOIIHUX TaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBIICHUE U3YUEHHbIX (U3UUECKUX SIBJICHUU B
OKpy’katomieM mupe (B TOM uwucie (U3UUECKHE SIBJICHUS B MPUPOJIE:
P WJIUBBI U OTJIMBBI, IBH>KEeHUE I1aHeT COTHEUHOM CUCTEMBI, PEaKTUBHOE
JBW)KCHHE KUBBIX OPTaHU3MOB, BOCIPHUATHE 3BYKOB >KUBOTHBIMH,
3eMJIETPSICEHHE, CEHCMHYECKHE BOJIHBI, IIYHaMH, 03XO, LIBETa Tell,
ONTUYECKUE SIBICHUS B MPUPOJE, OUOJIOTHUYECKOE JIEUCTBUE BUIUMOTO,
yAbTpauOJIETOBOTO M PEHTICHOBCKOTO U3JIYyYEHHUH, €CTeCTBEHHBIN
paaroaKkTUBHBIM (OH, KOCMUYECKUE JIy4H, pPaJHMOAKTUBHOE H3JTyUYEHHUE
OPUPOAHBIX MUHEpPAJIOB, JACHCTBHE paJIMOAKTUBHBIX W3JIYUCHUH Ha
OpTaHHU3M YEJIOBEKAa), MPHU ATOM MEPEBOAUTH MPAKTHUECKYIO 3a/1ady B
y4eOHYI0, BBIACISITh CYILIECTBEHHbIE CBOWCTBA (MPU3HAKU) (PU3UUECKUX
SIBJICHU;

OTIMCHIBATh U3YUEHHBIE CBOMCTBA TN U (PU3MUECKUE SIBICHUS, UCTIOJIB3Y ST
busnueckue BEIMYMHBI (CpEIHAs] U MTHOBEHHasi CKOPOCThb Teja MpU
HEpaBHOMEPHOM JBWKEHUH, YCKOpEHHE, NepEeMEIIeHHUE, MyTh, YIioBas
CKOPOCTh, CWJIa TPEHHUS, CWiIa YIPYTOCTH, CUJa TKECTH, YCKOPEHHE
CBOOOJHOTO MajeHHs, BEC Tela, HUMIYJbC Tela, HMIYJbC CHUJIbI,
MexaHudyeckas paboTa M MOIIHOCTb, MOTEHIMAJbHAs DPHEPTHUS Tela,
MOJHATOTO HaJl TOBEPXHOCTHIO 3EMIJIH, TTOTEHIIMAJIbHAS SHEPTUS CXKATOU
NPY>KUHBI, KUHETUYECKasl SHEPTHUs, IOJHAs MeXaHUYecKash SHEepTus,
Nep Mo ¥ YacToTa KoebaHu, IJIMHA BOJIHBI, IPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MMOKA3aTeNb MNP eIOMIICHHSI CPE/Ibl), IPU ONMUCAHUN
NpaBUIBHO TPAKTOBaTh (PU3MUECKUN CMBICI HCIOJIb3YEMbIX BEIUYHH,
0003HauYCHUA U EAWHUIBI (QU3NUECKUX BEITUYUH, HAXOAHUTH (POPMYIIHI,
CBSI3BIBAIOININE TAHHYIO (U3MUECKYIO BEIMUHMHY C P YTUMU BETUYNHAMH,
CTPOUTH Tpa(UKH N3YUECHHBIX 3aBUCUMOCTEN (DU3UIECKUX BEIMUNH;
XapaKTepu30BaTh CBOWCTBA TeJ, (PU3WYECKUE SBICHUS M IIPOILECCHI,
UCTOJIb3Ys 3aKOH COXpAaHEHHs] YHEPTHUH, 3aKOH BCEMHUPHOTO TATOTEHHSI,
OPUHIMI CYHEpHO3UIMUA CUJI, TPHUHIMI OTHOCUTENbHOCTH ["anuies,
3akOoHbI HbIOTOHA, 3aKOH COXpaHEHHS] UMITYJIbCa, 3aKOHbI OTP aXKEHUSI U
P EIOMJIEHUS CBETA, 3aKOHBI COXP aHEHMSI 3aPSI0BOT0 U MACCOBOTO YHUCE



NpU SJIEPHBIX PeAKIUAX, MPHU ITOM J1aBaTh CIOBECHYIO (DOPMYIUP OBKY
3aKOHA U 3aMKChIBATh €r0 MaTEMaTUUYECKOE BBIP AXKCHUE;

OOBSACHATh (DU3MUECKUE TMPOIECCHl U CBOWCTBA TENl, B TOM YHUCIE U B
KOHTEKCTE CUTYAIMi P AKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISABIIATH
P MYUHHO-CIIEJICTBEHHBIE CBSI3H, CTP OUTh OOBSICHEHHE U3 2—3 JTOTUYECKUX
IaroB ¢ OMOpPO# Ha 2—3 M3YYEHHBIX CBOMCTBAa (PU3MUECKUX SIBICHHIA,
(bU3UYECKUX 3aKOHOB WJIM 3aKOHOMEP HOCTEH;

peumatb pacyéTHble 3aaaud (OmMparoliuecs Ha CcucreMy u3 2-3
ypaBHEHUI ), UCTIOJIb3Y s 3aKOHBI U (HOPMYJIBI, CBSI3bIBAIOIINE (DU3HUECKUEC
BEIMUMHBI: HA OCHOBE aHAaJW3a YCIOBHUS 3a/Ja4M 3aIUChIBaTh KPaTKOE
YCIIOBHE, BBISIBIISITH HEJOCTAIONINE WIH U30BITOUHBIC TaHHBIC, BRLIOUPaTh
3aKOHBI U POP MYJIbI, HEOOXOIUMBIE LTSI P EIICHUS, TIP OBOIUTH PACUETHI U
OIICHUBATh PEANMCTUYHOCTh TMOJIYYEHHOTO 3HA4YeHUs (U3HUECKOU
BEJINIUHBI,

pacrno3HaBaTh NPOOJIEMBI, KOTOPBIE MOXHO PEHIUTh MPH MOMOIIH
(U3UYECKUX METOJOB, UCIOJB3YysSl ONMUCAHHE HCCIICTOBAHUS, BBIIACIATH
npoBepsieMOe TPEANOI0KEHNE, OILEHUBATh NPABHIBHOCTh TMOPSIIKA
NPOBEJACHUS WCCICAOBAHUS, JIeJIaTh BBIBOJBI, WHTEPIPETUPOBATH
pe3yIbTaThl HAOIIOICHHIA U OTIHITOB;

NPOBOJUTh OIBITHl 1O HAOMIOACHUIO (PU3UYECKUX SBIICHUN WU
bu3nueckux CBOMCTB Ten (M3yudeHue BTOporo 3akoHa HrloTOHA, 3aKOHA
COXpaHEHHUsI DPHEPTUH, 3aBUCHUMOCTh MepHOoa KOJIeOaHMA TP yKUHHOTO
MasTHUKa OT MAacChl Tpy3a M KECTKOCTH IPY>KUHBI U HE3aBUCHMOCTh OT
aMILTUTY IbI MAJIBIX KOJIEOAHUH, TIP SMOJIMHEHHOE P aCIPOCTPAHEHUE CBETA,
pasiokeHue 0eI0ro cBera B CHEKTP, U3yUEHUE CBOMCTB M300p a’KEHUS B
IUIOCKOM 3€pKajie W CBOMCTB M300paXeHHs MpeaMeTa B coOuparomen
JWH3€e, HAOJIOJEHNE CIUTONTHBIX W JIMHEHUYAThIX CIEKTPOB U3ITYUYCHHS):
CaMOCTOSITEIBHO COOMpaTh YCTAaHOBKY W3 H30BITOYHOTO Habopa
o0opyZ0oBaHMsI, OMHUCHIBATH XOJ ONbBITAa W €ro pe3yabTaThl,
dbopMyIUpOBaTh BHIBOIBI,

P OBOJIUTH TP U HEOOXOTMMOCTH CEPUIO TP IMBIX U3MEP EHUM, OTIp eaemsist
CpenHee 3HayeHHe u3MepsieMol BenuuuHbl ((PoKycHOe paccrosHue
cobuparomeld JUH3BI), OOOCHOBBIBaTH BBIOOp CIOCO0A W3MEpEeHUS
(M3MepUTEIILHOTO TIpudopa);

NPOBOJUTh HCCIEAOBAHME 3aBUCHUMOCTEH (U3MUECKUX BEIMYUH C
WCMOJIb30BAaHUEM TP SAMBIX HW3MEpEHUN (3aBUCHUMOCTH ITyTH OT BPEMEHU
OpU paBHOYCKOPEHHOM JIBIKEHHH 0€3 HadalbHOW CKOpPOCTH, IEepHuo/ia
KOoJIe0aHNH MaTEeMaTUYECKOTO MasTHUKA OT JJIMHBI HUTH, 3aBUCHUMOCTHU
yIJia OTpaKeHUs CBETa OT yTJia MaJeHUs W yTria MpeIoMIICHUs OT yriia



najieHus ). IJIAHUPOBAaTh KCCIEIOBAHUE, CAaMOCTOSITENIbHO COOHUpaTh
YCTaHOBKY, (UKCHPOBATh pE3yIbTaThl MOJYYECHHOH 3aBHUCUMOCTU
¢bu3nYecKrX BETUYHMH B BUAE TaONUIl U TpadUKOB, JEIaTh BBIBOJBI IO
pe3yJibTaTaM HCCIeI0BaHMUS,

OpOBOJIUTh KOCBEHHBIE H3MEpEHUS (U3MUECKUX BEIMYUH (CpEIHAs
CKOpOCTb M YCKOpPEHHE Tella TpPU PABHOYCKOPEHHOM JBWKCHUH,
YCKOpEHHE CBOOOIHOTO MaJieHus, KECTKOCTh MPY>KUHBI, KOd(dduiment
TPEHUS CKOJIbKEHUS, MEXaHW4YecKass padoTa M MOIIHOCTb, 4acTOTa U
nepuo KojJebaHWUl MaTeMaTH4YeCKOro M MPYKUHHOTO MAasiTHUKOB,
omnTUYecKass Ccuwia coOuWparomell JWH3BI, pPaJUOAKTUBHBIA (OH):
IUTAHUPOBATh M3MEPEHUsI, COOUPATh IKCIIEP UMEHTAIIBHYIO YCTAHOBKY U
BBITIOJIHATH U3MEP €HUS, CTISAY I TIP €1JI0KEHHON MHCTP YKIIUU, BEIYUCISATH
3HAYEHUE BETMIUHBI U aHAJU3UPOBATH MTOJTYYCHHBIE P €3yJIbTAaThI C yYETOM
3aJaHHOM TMOTP ENTHOCTH U3MEP SHHUIA;

coOJII01aTh P aBUJIa TEXHUKH 0€30TIaCHOCTHU TP U paboTe ¢ 1abopaTopHbIM
000pyI0BaHHUEM;

pasnnyaTth OCHOBHBIC TPU3HAKKA HM3YYCHHBIX (PU3UUECKUX MO/ICICH:
MaTepuajdbHass TOYKa, aOCOIIOTHO TBEPIOE TEJIO, TOUCUHBIA MCTOYHHUK
CBeTa, JIyd, TOHKas JIMH3a, IUIAHETapHAas MOJENIbh aTOMa, HYKJIOHHAs
MOJIeTIb ATOMHOTO SI/Ipa;

XapaKTepU30BaTh MPUHIMILI JEHCTBUS W3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha uX omnucaHus (B TOM YHCIIE:
CIIUJIOMETP, NaTYUKU TIOJIOKEHHS, PACCTOSIHUS W YCKOpEHUS, pakeTa,
9XOJIOT, OYKH, MEepHUCKom, ¢doToanmapar, ONTHUYECKHE CBETOBO/IHI,
CIIEKTPOCKOII, JTO3UMETp, Kamepa BuibcoHa), HUCIONB3YysS 3HAHUS O
CBOMCTBaX (M3WYECKHX SBICHUH MW HEOOXOAWMBbIC (PH3MUECKHE
3aKOHOMEP HOCTH;

UCMOJIb30BaTh CXEMbI U CXEMAaTHUHbBIC PUCYHKU U3YyUCHHBIX TEXHUUECKUX
YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB U TEXHOJOTHYECKUX IPOIECCOB
IpU PEUICHUU YYEOHO-MPAKTUYECKUX 3aJad, ONTHUYECKHE CXEMbl s
MIOCTP OCHMSI M300p aXKEHUH B TUIOCKOM 3€pKalie U COOMp aroIiei JTMH3E;
OpUBOIUTH MNpHUMEpPbl (HaxXoAuThb HHPOpPMALMIO O MpUMEpax)
NP aKTUYECKOTO HCIMOJIb30BaHMs (U3MUECKUX 3HAHWKA B TMOBCEIHEBHOU
KU3HU 171 oOecreueHrs 0€30MacHOCTH MP U 00pallleHuH ¢ P UOOpaMHu H
TEXHHYECKUMH YyCTPOMNCTBAMHU, COXPAHEHHUS 30POBbA U COOIOCHUS
HOPM 9KOJIOTHUYECKOTO MOBEICHUS B OKP Y>KaIOIIEH cpene;
OCYUIECTBIIATh TOMCK HWHPOpMaLUUU (PU3UUECKOTO COJAEpIKaHUA B
HuTepHere, caMOCTOSITENBHO (hOPp MyIMPY sl HOMCKOBBIN 3a1P OC, HAXOUTh



Iy TH OTIP €JIEIEHUS IOCTOBEPHOCTH MOJYYEHHON MH(POPMAIIMK HA OCHOBE
MMEIOIINXCS 3HAHUM U TOTIOJTHUTENIBHBIX UCTOYHUKOB;

UCMOJIb30BaTh P Y BBINOJIHEHUN y4EOHbIX 3a/IaHUI HAYYHO -NIOMYJISIP HY IO
auTepatypy (U3MUECKOro COAEpX aHUS, CIPABOYHBIE MaTepHaJbl,
pecypcbicetd IHTEp HET, Bi1aieTh IIp UEMaMU KOHCIIEKTUP OBaHUS TEKCTA,
npeoOpazoBaHug UHPOPMALMK U3 OJHON 3HAKOBOU CUCTEMBI B IPyTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIC U YCTHBIE COOOIEHHUS HA OCHOBE
uHOpMalMU U3 HECKOJIbKUX HCTOYHHUKOB (PU3MYECKOTO COJIep KAHUS,
1y OJIMYHO M €/ICTABIATH P €3yJIbTAaThl P OEKTHOW WITU UCCIEA0BATENBCKOM
JNEATEIbHOCTH, MPHU OTOM TIPAaMOTHO MCIIOJb30BATh HW3YYEHHBIU
NOHSATUIHBIM anmapar u3ydaeMoro pasjena (U3UKd U COINpPOBOXKAATh
BBICTYIUICHUE TIpe3eHTalel ¢ y4y€ToM OCOOEHHOCTEM ayJauTopHUu
CBEP CTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Kontposbnsie | [IpakTuyeckue
n/n NporpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paznes 1. ®u3uka u eé poJib B MO3HAHUU OKPYKAKOIIEr0 MUpa
bu6 OK
1.1 dusnka - HayKa 0 Ipupoe 2 nonmorexa Il
https://m.edsoo.ru/7f416194
Bu6nuoreka IJOK
1.2 H3HHCCKHE BEMHHHHEI 2 ! https://m.edsoo.ru/7t416194
1.3 EcrecTBeHHOHAY4YHBII METOJ TO3HAHUS 2 1 bubmorexa HOK
’ y A https://m.edsoo.ru/7f416194
Hroro mo pazneny 6
Pasnen 2. [lepBoHauyajibHbIe CBeleHHs] 0 CTPOEHUM BellecTBa
2.1 Crtpoenue BeniecTpa 1 Brbmiorexa [IOK
https://m.edsoo.ru/7f416194
)9 JIBUKeHME U B3aMMOJICH CTBHUE YaCTHIL ) 1 bu6mmoreka IJOK
. BELIECTBA https://m.edsoo.ru/7f416194
Bu6nuoreka IJOK
2. A 2
3 TperaTHbIe COCTOSTHUS BEIIECTBA hitps://m.cdsoo.rw7f416194
UTtoro no pazneny 5
Pa3nen 3. /IBu:keHHe M B3auUMo/ieiicTBHE Tel
bubmuoreka [IOK
A M
3 CXAHITICCROC ABIDKCHC > https://m.edsoo.1u/7f416194
3.2 WNuepuwms, macca, IIOTHOCTh 8 1 bubmoreka [JOK



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

Bu6nuoreka IJOK

3.3 Cumna. Bune! cuin 13 2
https://m.edsoo.ru/7f416194
Uroro no pazneny 26
Pazneua 4. /laBiienne TBEPABIX TeJl, dKUAKOCTEH M ra30B
41 JHasnenue. [lepenaya naBieHus TBEPILIMU 4 bubmuoreka [IOK
' TeJIaMU, )KUJKOCTSIMU U ra3zaMu https://m.edsoo.ru/7f416194
bu6nmmoreka IJOK
42 Jlaperie suKOCTH 4 https://m.edsoo.ru/7f416194
Bu6nuoreka IJOK
4.3 ATmocepHoe aaBncHue 7 https://m.edsoo.ru/7f416194
44 JleficTBUE )KUJIKOCTU U Ta3a HA MOTPY>KEHHOE 7 ) bubnmnoreka [JOK
' B HUX TEJIO https:/m.edsoo.ru/7f416194
UTtoro no pazneny 22
Pazgesa 5. Pabora u MOIIHOCTB. DHeprust
bubmuoreka [IOK
>1 PaGoTa n momHoCTE 3 ! https://m.edsoo.ru/7f416194
Bu6nmmoreka IJOK
32 HpocThie MexaHH3MbI 8 ! https://m.edsoo.ru/7f416194
Bu6nuoreka IJOK
53 MexaHuueckasi SHEprus 4 1 hitps://m.cdsoo.rw7f416194
Uroro no pazneny 15
HaszBanune moayJist
PezepBHOE Bpems 11
OBHIEE KOJIMYECTBO YACOB I1O I[TPOT'PAMME 85 11



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 KVIACC

KounuecTBo yacos DJIeKTPOHHBbIE
HaunMeHoBaHHMe pa3aesioB M TeM nu(dpoBLIe
Ne ni/m P Konrpoabnsie | IIpakTudeckue (mwpp )
NMpOrpamMMmbl Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypchbl
Pa3gen 1. TenjioBbie siBJIeHUS
. bubmoteka [IOK
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 5
https://m.edsoo.ru/7f4181ce
1.2 TennoBbI€ MPOLIECCHI 24 2 3 Bubmorexa OK
https://m.edsoo.ru/7f4181ce
UTtoro no pazneny 29
Paznes 2. JiiekTpuyecKue U MATHUTHBIE SIBJICHUS
51 DIIeKTpUYECKH e 3apspl. 3apsDKEHHBIC Teja 6 1 bu6mnoreka [JOK
' U UX B3aNMOJIEHICTBHE https://m.edsoo.ru/7f4181ce
. . bubmmoteka LIOK
2.2 IToCTOSAHHBIN NEKTPUUECKHUI TOK 28 2 6.5 hitps://m.cdsoo.rw/7f418 1 ce
2.3 MarauTtHsie SBICHUSI 6 1 1.5 bubmaorexa LHOK
https://m.edsoo.ru/7f4181ce
24 DJIEKTPOMArHUTHASI UHAYKIUS 6 Bubmuorexa [TOK
https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 46
HaszBanune moayJist
PezepBHOE BpeMmst 10
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 85 5 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

KounuecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3nesioB u TeM uuppoBbIe
Ne ni/m P Konrpoabnsie | IIpakTudeckue (mwpp )
NMpOrpamMMmbl Bcero o0pa3oBaTte/ibHbIEC
padoThI padoThI
pecypcbl
Pazges 1. Mexanuveckue siBJICHHUS
11 MexaHndeckoe IBUIKEHUE U CIIOCOOBI ero 10 1 bubnmuoreka [IOK
' OIIMCaHMUsI https://m.edsoo.ru/7f41a4a6
. bub6muoreka [JOK
1.2 Bsaumonencreue Ten 20 I 3 https://m.edsoo.ru/7f41a4a6
bubmmoreka [JOK
1. 1
3 3axont coxpaneHus 0 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Paznen 2. Mexannueckue KoJieOaHUsI M BOJHbBI
bubmmoteka LIOK
2.1 M
CXAHUYCCKUE KOICOAHMA 7 3 https://m.edsoo.ru/7f41a4a6
2.2 MexaHn4eckue BOJIHBI. 3BYK 8 1 3 bubmiorexa [IOK
https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15
Pasnen 3. DjieKTpOMAarHuTHOE MoJie M 3JIeKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMAarHUTHOE TOJIE U 6 ) bubmmoreka [JOK
' AJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
UTtoro no pazneny 6
Pa3nen 4. CBeToBbIe IBJICHUSA
4.1 3aKOHBI pacIpOCTPaHEHHUs CBETA 6 2 bubnmnoreka [{OK



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

bubmmoreka [JOK
4.2 JI 0 6 3
HHSBLH OTITHHCCKHIE PHOOPH! https://m.edsoo.ru/7f41a4a6
bub6moreka [JOK
4.3 P 0 3 2
a3JI0’KEHHUE OEJIOro CBETa B CIEKTP hitps://m.edsoo.ru/7f4ladas
Htoro no pazneny 15
Pa3zgesn 5. KBaHToBbIE sIBJICHUS
bu6mmotexa [JOK
5.1 Hcnyckanue u norjonieHrue CBeTa aTOMOM 4 1 hittps:/m.edsoo.ru/7f41ada
bu6muoreka IJOK
32 Crpocnue aromHoro spa 6 ! https://m.edsoo.ru/7f41a4a6
bub6moreka [JOK
5.3 SlnepHble peakuuu 7 ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnen 6. [loBTopuTe/ I HO-00001IAKOIIMIT MOLY /b
6.1 [ToBTOpEeHUE U 0600IIEHNE CONIEPIKAHUS 9 ) bubnuorexa HOK
. Kypca ¢pu3nku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27



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

IHOYPOUYHOE IIJIAHUPOBAHHUE

7 KIIACC
KounuecTBo yacos DJIeKTPOHHBbIE
Nem/m | Tema ypoka Kourpoabnbie | IlpakTunueckue tuppoBhie
Bcero o0pa3oBaTtejibHbIE
padoThI padoThI pecypesr

1 ®dusrMKa — HayKa o mpupoje. SABiaeHus 1

npupoabl. HaGmroaeHus u OnbITHI.
) duznyeckne BeaIuurHbl. 3Mepenune 1

(bU3NYECKUX BEITUYUH.
3 [TorpemHocTs n3Mepenuii. Pemenune 3anay. 1
4 JlabGopaTtopHas pabota "M3mepenne 1 1

MOKa3aHUH U3MEPUTEITHLHOTO Tprdopa”
5 ®u3nKa v €€ BIUSHUE HA PA3BUTHE TEXHUKH. | bubnuoreka [[OK

3auét mo obo3HaueHusM u cucreme CU. https://m.edsoo.ru/ff09f72a
6 JlabopaTtopHast pabota "M3mepenne o0bEmMa 1 1

TBEpAOro Tena".
7 Ctpoenue BemiecTBa. MoJekyJbl. 1 bubmmorexa TIOK

https://m.edsoo.ru/ff09fe0a

g JlaGopaTtopHas pabora "Onpenenenue 1 1

pa3MepoB MajbIX Tea'".
9 Bpoynosckoe asuxenue. uddysus B 1 bubmoreka [JOK

ras3ax, KUJKOCTIX U TBEPIbIX TEJax. https://m.edsoo.ru/ff0a013e
10 B3auMHoe nputsHkeHuEe U OTTAIKMBaHUE 1

MOJIEKYI.
1 ArperaTHbie COCTOSIHUS BEIIECTBA. 1

OObsicCHeHHE UX HAa OCHOBE MOJICKYJISIPHO-



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

KMHETUYECKUX IIPEICTABICHUN.

Mexanunyeckoe 1Buxkenue. PaBaomepHoe u bubnuoreka [{OK
12
HEPABHOMEPHOE ABUKCHUE https://m.edsoo.ru/ff0a05¢c6
bubmuoreka [JOK
13 (CKOpOCTE. EHHHIIb! CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nyTH 1 BpeMEeHU JABUKECHUS bubmiorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 Pemenne ¢pusnyeckux 3a1ad no teme
"CxkopocTts. [TyTts. Bpems."
16 [IpsmonrHeiiHOe paBHOYCKOPEHHOE
JIBUKEHHUE. Y CKOPEHUE.
WNuepuus. 3akon nnepuuu. Bzaumopeiicraue
17 T€J KaK IPUYMHA U3MEHEHHS CKOPOCTHU bubmmorexa HOK
N ——_— https://m.edsoo.ru/ff0a0c10
Macca tena. M3mepenue macchl Tena Ha
18 Becax.
19 JlaboparopHas padora «/3mepeHre Macchl
Tena»
[InotHOCTH BemecTBa. Pacuer Macchel u bub6moreka [JOK
20 00BeMa Tejia o €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
71 JlaGopaTtopHas pabota «OnpeneneHue
TJIOTHOCTH TBEPJIOTO TEIa»
2 Pemenue 3agad mo teMme "[110THOCTE bu6mmoteka [IOK
BerecTsa" https:/m.edsoo.ru/ff0al23c
Pemenue 3anau no teme "CKoOpocTh, MyTh,
23 BpeMsi, INIOTHOCTh, Macca, 00beM"
24 KontponbHas padora Nel "Pacuer

CKOPOCTH, yTH U BpeMeHHU. " [In1oTHOCTS,



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

Macca, o0beMm"

Cua Kak XxapakTepuCTUKa B3aUMOICHCTBUS

25 Ten. SIBnenue Tsarorenus. Cuia TSKECTH.
Cuna ynpyroctu. 3akoH ['yka. Pemenue
26 3az1ay.
JlaboparopHas padora «13yueHue
27 3aBUCHMOCTHU pacTspkeHus (aedopmariiin)
MPY>KUHBI OT MPUIIOKEHHON CHUIIBD»
CBsI3b MEXKIy CUJION TSHKECTH M Maccou
28 Tema. Bec Tij};a. Pemrenue 3agad no teme bubnmorexa OK
\ https://m.edsoo.ru/ff0al 778
Cuna tsprectu"”
Cuuia TS)KEeCTH Ha APYTUX IUIaHEeTax. bubnuorexa [HOK
29
PuU3NYECKHUE XapaKTEPUCTUKHU IUIAHET https://m.edsoo.ru/ff0al502
bubmumoreka [JOK
30 Msmepenne cun. Jlunamonerp https://m.edsoo.ru/ff0al8cc
31 CroxeHue IByX CUJ, HAlIPaBJIEHHBIX 11O bubnmmoreka [JOK
OJHOM MpsiMOii. PaBHOIEHCTBYIOIIAs CUIT https://m.edsoo.ru/ff0ala70
0 Pemenue 3aau no teme
"PaBHonelcTByOIIas cui'"
TpeHue CKONBKEHHS U TPEHUE TTOKOSL. bubmmnoreka [{OK
33 Tpenue B npuposie U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabGopaTtopHas pabora «3ydyenue
3aBUCHMOCTH CHJIBI TPEHUSI CKOJIBKEHUSI OT bubnuorexka [HOK
34 CUJIBI JABJIEHUSA U XapaKTepa https://m.edsoo.ru/ff0alcc8
COIPUKACAIOIINXCS ITOBEPXHOCTEN»
35 Pewienue 3a1ay Ha onpeneneHue
PaBHOJCHCTBYIOIIEH CUJITBI
36 Pemrenne 3aga4d mo temam: «Bec Tenay, bubmmoteka [JOK



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

«I'padmueckoe n300pakeHUE CHID»,
«Cunsl», «PaBHOAEHCTBYIOMIAS CHUI

https://m.edsoo.ru/ff0alde0

KonTponbHas padota Ne 2 : «Mexanuueckoe

37 IBUKEHUE», «Bec Tenay, «['paduueckoe
n3o0paxkeHue cuim», «CUuiabny
18 Hasnenne. CriocoObl yMEHBIICHUS U bub6moreka [JOK
YBEIINYECHHUS JABICHUS https://m.edsoo.ru/ff0a20a6
39 Pemenue 3agau Ha Temy "JlaBneHue"
40 JlaBneHue raza. 3aBUCMMOCTD JIaBJICHUS ra3a bubnmnoreka [JOK
0T 00BEMa, TemIepaTypsl https://m.edsoo.ru/ff0a2376
A1 [Tepenaua naBneHus TBEPIAIMU TEIAMH, bubmuoreka [HOK
SKUIKOCTSMH U rasamu. 3akoH Ilackais https://m.edsoo.ru/ff0a25b0
2 | acncrase oumtvosects Paceen anonas bitGmnorea LIOK
https://m.edsoo.ru/ff0a2718
YKUJIKOCTU Ha JIHO U CTEHKHU COCY/a.
43 Pemenue 3anau no teme «JlaBiaeHue B bu6mmoreka [JOK
JKUIKOCTH U rase. 3akoH Ilackams» https://m.edsoo.ru/ff0a2826
bubnmnoreka [{OK
44 Coobmarommecs cocy et https://m.edsolc_)[.ru/fan297O
45 Pemenune 3anau: "Cooomrarommuecs cocyast" I]?tytlfzj;g:ﬁogrouf{ffo DObsa
46 Bec Bo3nyxa. ATmochepHoe naBieHue ngﬁ;ﬂ:g;ﬁgﬁm Obsa
47 N3mepenue atmocheproro nasineHus. OnbIT bubnmoreka [{OK
Toppuuemnu https://m.edsoo.ru/ff0a2da8
48 Bapomerp-anepoua. AtmochepHoe bubmuotexka HOK
JIAaBJICHUE HA PA3IMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
49 ManowmeTtpsl. ['unpaBiandeckuii mpecc"



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
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https://m.edsoo.ru/ff0a2970
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https://m.edsoo.ru/ff0a2fc4

Pemenue 3anaq mo teme "ATmochepHoe

50 "
naBieHue. JlapaeHue.
51 KonTponbhas padora Ne 3 " JlaBnenue
TBEPJbIX TN, )KUAKOCTEN U razoB"”
PesepBHblii ypok. Pabora ¢ Tekctamu mmo
5 TeMme «/laBnenue TBEPABIX TEN, )KUIKOCTEH U bub6moreka [JOK
ra3zon» / Bcepoccuiickast mpoBepouHas https://m.edsoo.ru/ff0a4ffe
pabota
JlelicTBHE XKUIKOCTH U ra3a Ha
bub6moreka [JOK
53 MOrPY’KEHHOE B HUX TEJN0. ApXUMEI0Ba
https://m.edsoo.ru/ff0a3276
cuiia
54 Pewenue 3anau Ha Temy "Apxumenosa
cuia"
JlaGopaTopHas paborta «OnpeneneHue
55 BBITaJI':I)KI/IBI;IO :171 CHUJIBI efII)CTB IOIIeH Ha brbmmorexa OK
B » Al yrom https://m.edsoo.ru/ff0a33fc
TEJI0, MOTPY>KEHHOE B KUIAKOCTh
bu6mmoteka [JOK
56 [InaBanue ten 1
https://m.edsoo.ru/ff0a3a96
JlaGoparopHas paboTa no Teme «BoisscHeHUE bubmmnorexa [IOK
57 .
YCIOBHY INIABAHUS TEJIA B JKUIKOCTH https://m.edsoo.ru/ff0a3514
bu6maunoreka [JOK
58 [InaBanue cynos. BoznyxonnaBanue.
yA y https://m.edsoo.ru/ff0a3654
Pemenue ¢usnueckux 3amau: «IlnaBanue
59 cynoB. Bo3ayxonnaBanuey, «/laBnenue
TBEPJIbIX TEJ, )KUJAKOCTEN U Tra30B»
bu6mmoreka [JOK
60 Mexanuueckas pabota a
https://m.edsoo.ru/ff0a3f82
61 MoiHoCcTh. EUHUIIBI MOIITHOCTH bubmoreka [JOK



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82

https://m.edsoo.ru/ff0a3f82

Perrennie 3agau mo reMe: "Mexannueckas

62 pabota. MomHocTs".
[Ipocteie Mmexanusmel. Peruar. PaBHoBecue
63 CHUJI Ha pblyare
64 MowmeHT cumbl. Peiuaru B TexHuke, ObITY U bubnmoreka [{OK
IPUPOJIE. https://m.edsoo.ru/ff0a478¢
65 JlaGoparopHas pabota " BrisicHeHue
YCJIOBHS paBHOBECHS pbiyara"
Pemienue 3aga4 mo tTeme «YClI0BUS bubmuoreka [IOK
66 paBHOBECHUS pblyaray https://m.edsoo.ru/ff0a48a6
67 [IpumMeneHue npaBuia paBHOBECHS pblyara K
0110Ky. "30510TOE MPaBUIIO" MEXaHUKU
LenTtp Tsoxectu Tena. Buabl paBHOBECHS.
68 KoaddunmenT moneznoro aeicTBus
MeXaHHU3Ma.
JlaGoparophas pabota «3mepenne KI1J]
69 HAaKJIOHHOM TJIOCKOCTH
70 Pemenue 3amau mo reme "Pabora, bub6moreka [JOK
momHocTh, KIT" https://m.edsoo.ru/ff0a4c48
71 Mexannueckas sHeprus. Kunerndeckas u bubmuotexa HOK
MOTEHIIMANbHAas dHEPT U https://m.edsoo.ru/ff0a4252
72 3aKOH COXpaHEHUsI MEXaHHUYECKOW dHEPT U bubmmorexa IIOK
https://m.edsoo.ru/ff0a4360
Pemenue 3anau: "Pabora. MomHOCTS.
73 Oueprus. KIIJ[. YcnoBue paBHOBecus
pbIyara.”
74 KonTponbHas padota Ne 4 mo reme «Pabora



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
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https://m.edsoo.ru/ff0a4360

u MouHocTh. JHeprus. KI1JI. Ycnosue
paBHOBECHUS pblyara.»

PesepBHblii ypok. Pabora ¢ Tekctamu 1o

bu6muoreka [JOK

73 TeMme "MexaHudeckoe aBuxkeHue" https://m.edsoo.ru/ff0adec6d
PesepBHblii ypok. Pabora ¢ Tekctamu mmo
76 TeMme "Mexanndeckoe aBHkeHue"
PesepBHblii ypok. PaboTa ¢ Tekctamu mmo
77 teme "JlaBiieHue TBEPABIX TEI, KUJKOCTEN U
razoB"
73 PesepBHblii ypok. Pabora ¢ TekcTamu o
teme "PaboTta. MomHocTs. JHeprus"
79 PesepBHblll ypok. Pemenue 3agad o teme :
Mexanuueckoe qBUxeHue"
PesepBHbIii ypok. Pemenue 3aaad mo reme
80 «MexaHn4ecKoe IBUKEHUE)
PesepBHbll ypok. Pemienue 3agad 1o teme:
81 «JlaBieHue TBepbIX TEN, )KUJIKOCTEU U
razoB»
PezepBHbIi ypok. Pemenue 3amad no reme:
82 «JlaBiieHME TBEPABIX TEN, KUJIKOCTEN U
razoB»
PesepBHBbIl ypok. Pemenue 3agad o teme:
83
«Pabota u MmomHOCTh. DHeprus. KIT.»
PesepBHbIii ypok. O6o0matomiee
84 MOBTOPEHHE MaTepralia mo PU3nKe 3a Kypc
7 xmacca"
25 PezepBHbIii ypok. O0o0maroriee

MOBTOPEHME MaTepuana no (pusnke 3a Kype



https://m.edsoo.ru/ff0a4ee6

7 xjacca.

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME
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8 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTpoJbHbIe
padoTbI

IpakTuyeckue
padoThI

DJIeKTPOHHbIE
nu@ppoBbIe
o0pa3oBaTe/bHbIE

pecypchl

[ToBTOpEeHMe Marepurana 3a 7 Kiacc.
OCHOBHBIE II0JIOKEHU S MOJIEKYJIIPHO-
KMHETUYECKOW TEOPHH U UX OIBITHBIE
HOJATBEPKACHHUS

[ToBTOpeHue maTepuaia 3a 7 kiacc.
ArperaTHbIe COCTOSIHHS BemecTBa. Mojenu
TBEPIOTO, KUAKOTO U Ira3000pa3HOro
COCTOSIHUAM BEIIECTBA

IToBTOpEeHue marepuana 3a 7 Kiacc.
OOBsicHEHHE CBOICTB TBEPAOIO, )KUJKOTO U
ra3000pa3HOro COCTOSHUI BEUIECTBA HA
OCHOBE IT0JIOKEHU I MOJIEKYJISIPHO-
KUHETHUYECKOU TEOpUHU

IToBTOpEeHue marepurana 3a 7 Kiacc.
Kpucramnnueckue u amopgHble Tema.

bu6moreka [JOK
https://m.edsoo.ru/ff0a5256

IToBTOpEeHue marepuana 3a 7 Kiacc.
CmaunBaHue U KallWJUISIPHOCTD.
IToBepXHOCTHOE HATSHKEHNE

Temneparypa. CBs3b TEMIIEPATYPhI CO
CKOPOCTBIO TENJIOBOTO JABUKEHUS YaCTHII.
TemoBoe NBUKEHUE.

Buytpennss sueprus. CriocoObl H3MEHEHU S

bu6munoreka IJOK
https://m.edsoo.ru/ff0a5c60



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5c60

BHYTPEHHEHN YHEPrUU

Bu el rerutonepenaun. TemnonpoBogHOCTb.
KonBeknus.

bu6mmoreka IJOK
https://m.edsoo.ru/ff0a6412

N3znydenue. Pemenne kayeCTBEHHBIX 3a4a4.

bu6muoreka [JOK
https://m.edsoo.ru/ff0a65c0

10

KoandecTBo TEIIOTHI. YaeneHas
TCIIIIOEMKOCTD

bu6munoreka IJOK
https://m.edsoo.ru/ff0a6976

11

Pacuer xonuuecTBa TEILIOTEI, HEOOXOIHUMOTO
JUTS HarpEeBaHUS TeJla VIIH BBIICISIEMOTO UM
MIPU OXJTKICHUU. YPAaBHEHHUE TEILIOBOTO
bananca. TenmooOMEH U TEMI0BOE
paBHOBECHE

bu6nunoreka IJOK
https://m.edsoo.ru/ff0a7088

12

Pemrenne 3agau mo teme: "Pacuer
KOJIMYECTBA TEILIOTHI, HEOOXOAUMOTO JIJIS
HarpeBaHus Tela U BBIJCIIIEMOTr0 UM ITPHU
oxJaxjaeHun"

13

Jlaboparopuas pabdora "MccnenoBanue
SIBJICHUSI TENJI000MEHA MPU CMEIIMBAHU U
XOJIOJTHOW U TOpsiueid BOJbI"

bu6mmoreka IJOK
https://m.edsoo.ru/ff0a6a98

14

JlaGoparopHas pabora " Onpeneneaue
paTop p p
yIEIbHOM TEMJI0EMKOCTH BellecTna'

15

Pemrenue 3amad mo teMe: "Pacuer
KOJIMYECTBA TEIJIOThI, IPU HarpeBaHUU U
oxyaxaeHuu. CrocoObl H3MEHEHH
BHYTpPEHHEHN dHEprun"

16

KonTponbnas padora Nel o teme:
"TennoBrle sBeHUS. KOIUYECTBO TEIIOTHI,
IIpU HarpeBaHuU U oxJaxaeHuu. CrocoObl



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

M3MEHEHUS BHYTpPEHHEN 3Heprun'.

DHeprus ToIIMBa. YAenbHas TeIIoTa

bu6mmoreka IJOK

17 CropaHus https://m.edsoo.ru/ff0a7b5a
3aKOH COXpaHEHUS U MPEBPALLEHUS SHEPTUU
18 B MEXaHMYECKUX U TEIJIOBBIX MPOLIECCAX.
[InaBneHue u oTBEpACBaHUE
19 KPUCTAINTNYECKUX gen. VnenwpHas Termiora bubmorexa HOK
https://m.edsoo.ruw/ff0a71d2
TLIaBJICHUS
Pemenue 3amau o teme: "KonauuectBo
20 TEIIOTHI. YJII[eJ'IBHaSI TeII0Ta IIJIaBJICHUS. bubmorexa [IOK
https://m.edsoo.ru/ff0a72fe
VY nenbHas Temnora cropanus’”
[TapooOpazoBaHue ¥ KOHICHCAIIHSL. bubanoreka [{OK
21 Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. YaenpHas Temiora
2 napooOpazoBaHUs U KOHJICHCALIUH. bubmuoteka HOK
3aBUCUMOCTh TEMIIEPATYPBI KUITCHUS OT https://m.edsoo.ru/ff0a786c
aTMOC(EPHOTO TaBJICHUS
Pemrenue 3anau no treMe: "YaeiapHas TEIIoTa
23 napooOpazoBaHUs U KOHJICHCALIUH.
Temnnoseie npomecco”
Brnaxuocts Bo3ayxa. JlaboparopHas padota
24 "OnpeneneHue OzHOCHTeHIf)HOﬁI;HaH(Iz—IOCTH bubmorexa [IOK
| https://m.edsoo.ru/ff0a7628
BO3/IyXa
[TpuHIMTIBI paOOTHI TETIJIOBBIX ABUTATENCIH.
25 [TapoBas TypOuna. J[Burarens BHyTpEHHETO
CropaHus
2% KII/I TenmoBoro nuratesns. TermioBsie bubanoreka [OK
JBUTATEIN U 3alMTA OKPYKAOIIEH CpeIbl https://m.edsoo.ru/ff0a7c7c



https://m.edsoo.ru/ff0a7b5a
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27

Pemrenue 3amau mo teme: "KIIJI TenmoBoro
nBurarens”

28

[ToaroroBka K KOHTPOJIBHOM paboTe o Teme
"TeroBble siBiieHUs. M3MeneHune
arperaTHBIX COCTOSIHUM BerecTBa"

bu6mmoreka IJOK
https://m.edsoo.ru/ff0a8312

29

KonTponwsHas padota Ne 2 mo teme
"TemoBrle sBIeHUs. VI3MeHeHue
arperaTHbIX COCTOSIHUM BelecTBa"

bu6munoreka IJOK
https://m.edsoo.ru/ff0a86ae

30

DnekTpuzanus Tein. JIBa pona
ANEKTPUUECKUX 3aPsIIOB. DIEKTPOCKOII.
[TpoBOIHKMKY U HEPOBOJIHUKHU
AJIEKTPUYECTBA.

31

Ypok-uccienoanue "DieKTpU3aLMS TEN
WHJIyKIHUEH U MTPU CONPUKOCHOBEHUH "
DnexTpuueckoe none. JlenumMoctb
AJIEKTPUYECKOTO 3apsija.

32

B3aumopeiicTBue 3apsukeHHBIX TeJl. 3aKOH
Kynona. Hanpspkennocts. [TpuHiiun
CYNEPIO3UIINH AIEKTPUUECKUX TOJIEH.

33

Hocurenu 31eKTpuYecKuX 3apsiioB.
DneMmeHTapHbli 3apsia. CTpoeHue aroma

34

OObscHEeHNE IIEKTPUUECKHUX SBJICHUMN.
3aKOH COXPaHEHHsI MIEKTPUUIECKOT0 3apsia.
CraTryeckoe JIeKTPUYECTBO.

bu6nunoreka IJOK
https://m.edsoo.ru/ff0a8ef6

35

Pemenue 3a1a4 Ha TpUMEHEHUE CBOUCTB
JJIEKTPUUYECKUX 3apsI0B

bu6munoreka IJOK
https://m.edsoo.ru/ff0a90cc

36

DNeKTpUYeCKUil TOK, YCIOBHS €T0
cyuiecTBoBaHus. MlcTOuHUKH

bu6munoreka IJOK
https://m.edsoo.ru/ff0a95a4



https://m.edsoo.ru/ff0a83f2
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QJICKTPHUUYCCKOTO TOKaA

37 DJIeKTpUYecKas 1IeTb U €€ COCTaBHBIC YaCTH
DJIEKTPUYECKUM TOK B METaJUIaX, KU IKOCTSIX
18 U razax. J{eficTBus 3JEKTPUYECKOT O TOKA. 0.5 bubnuoreka [{OK
Uccnenoanue " JlelicTBUE 3JIEKTPUUECKOTO ' https://m.edsoo.ru/ff0a9838
TOKa Ha MPOBOJAHUKH U JUAIICKTPUKHU"
39 Cuuta Toka. MI3mepeHune cuisl TOKa.
JlaboparopHnas pabora "M3meperue u bubnmoreka [{OK
40 Y 1 ‘
peryiaupoBaHue CUIIBbI TOKa https://m.edsoo.ru/ff0a8bd6
41 DnexkTpudecKkoe HanpsbkeHue. BoapTmerp.
47 JlaboparopHuas pabora "M3meperue u | bubnmnoreka [{OK
peryJinpoBaHue HANPSHKEHUS" https://m.edsoo.ru/ff0a9%14
43 ComnpotuBieHue NpoBogHuKa. 3akoH Oma bubnmnoreka [{OK
JUISL yYaCTKa IEeTH. https://m.edsoo.ru/ff0aa738
44 Pacyer conpoTuBiIeHNs TPOBOIHHUKA. bubmuoteka JOK
VY aenbHOE CONMPOTUBIICHUE. https://m.edsoo.ru/ff0aad44a
45 Peocratel. Pemienue ¢pusnueckux 3aaay. bubmorexa HOK
https://m.edsoo.ru/ff0aa738
JlaboparopHuas padora "M3meperne
46 COIPOTHUBJIEHUS TPOBOJHUKA. 3yueHue 1 bubnmorexa LIOK
. " https://m.edsoo.ru/ff0aa04e
MpPUHIINIA IeHCTBUS peocTara
47 [TocnenpoBaTenbHOE COEAMHEHHUE
MPOBOJIHUKOB
Jlaboparopnast pabota "[IpoBepka mpaBuia
43 CJIOKEHUS HAMPSHKEHUS TIPU 1
MOCJIEI0BATEIIbHOM COCIMHEHUH JIBYX
pe3uctopoB”
49 Pemenue 3amau ¢ npumenenruem 3akona Oma bubmmoreka [JOK



https://m.edsoo.ru/ff0a9838
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U ydaCTKa Henu, mocCJIeA0BaTCIbHOC
COCAMHCHUEC ITPOBOJHUKOB.

https://m.edsoo.ru/ff0aaa58

50 [TapannenbsHoe coeTMHEHUE TPOBOJHUKOB.
Jlaboparopuast pabota "[IpoBepka mpaBuia

51 JUISL CHJTBI TOKA TIPU MapajuieIbHOM bubmmorexa HOK
COETMHEHHH PEHCTOPOB" https://m.edsoo.ru/ff0aadle
Pewenue 3anay no reme "llapannensHoe

52 COEIMHEHUE MPOBOAHUKOB. 3aKoH OMa Jist
ydacTka uemnu."

53 Pemenue 3anay Ha mpuMeHnerue 3akona Oma bubanoreka [{OK
JUISL pa3JIMYHOr0 COCIMHEHUS IPOBOAHUKOB https://m.edsoo.ru/ff0aaf8a
KontponsHas padora Ne 3 o teme: "

54 IIpumenenune 3akoHa OMa Ha y4acTKe Lenu
JUISL Pa3IMYHOTO COEAMHEHUS TPOBOAHUKOB."

55 PaboTa 1 MOIITHOCTH JIEKTPUIECKOTO TOKA. bummorexa [{OK

https://m.edsoo.ru/ff0abl124
Pemenue 3a1a4 Ha HaxoXAEHUE paObOTHI U

36 MOIIIHOCTHU 3JIEKTPUUECKOT O TOKA.

57 JlabopaTtopHas pabora "Onpenenenue bubanoreka [{OK
paboTHI ¥ MOIIHOCTH JIEKTPUIECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
3akon [[xoyns-Jlenna. Pemenne

58 (bU3MUECKUX 33/1a4 0 TPUMEHEHHUIO 3aKOHA
Jxoyins-Jlenna.

9 Konpaencarop. D11eKTpoeMKOCTb

> KOH/JIeHCaTopa.

Pemenne gusnyeckux 3amad no reme "3aKoH

60 Hoxyns-Jlenma. Pabota u MomHoCTh

AIEKTPUUYECKOTO TOKA."



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

DNeKTpUYeCcKHe LEeNH U MOTpeduTenn

. bu6mmoreka IJOK
61 3JIeKTpHYecKoil sHepruu B ObiTy. KopoTkoe
https://m.edsoo.ru/ff0ab660
3aMBbIKAHUE
[ToaroroBka Kk KOHTPOJILHOHN paboTe MO TeMe
62 "PaboTra u MOITHOCTH TOKa. 3aK0H /[0 bubmorexa HOK
Ta ¥ MOIIHOCTh TOKa. 3aKoH J[>oyns-
" y https://m.edsoo.ru/ff0abd2c
Jlenua.
KontponbsHas padora Ne 4 o Teme
"3apspKeHHBIE Tela U UX B3aUMOJICH CTBUSL.
. . bu6mmoreka [JOK
63 [TocTosHHBIN 31ekTprUeckuii Tok. Pabota u
" https://m.edsoo.ru/ff0abea8
MOIIHOCTH TOKa. 3akoH J[xoynsa-Jlenma." /
Bcepoccuiickas nmpoBepounas padorta
PesepBHbIit ypok. PaboTa ¢ TekcTamu 1mo
" . . " bu6munoreka IJOK
64 teme "[1oCTOSHHBIN MeKTpUYecKuii TOK" /
. https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas mpoBepouHas padorta
65 ITocTossHHBIE MATHUTBI, UX B3aUMO/JICCTBHE
VYpok-uccienoBanue "N3yuenue mosnen bubmuoreka [{OK
66 " 1
MOCTOSIHHBIX MarHuTOB https://m.edsoo.ru/ff0ac3d0
MaruauTtHoe nosie. MarHuTHOE I10JIE€ MPSIMOTO
bu6mmoreka IJOK
67 TOKA U MOCTOSSHHBIX MarHUTOB. OMBITHI
https://m.edsoo.ru/ff0ac1d2
Opcrena.
MarsuTHoe 1oJjie KaTyluKu ¢ TOKOM.
68 OnexTpoMarHuThl. [Ipumenenue
3JIEKTPOMArHUTOB B TEXHUKE.
DJIEKTPOBUTATEIb MOCTOSSHHOT'O TOKA.
Hcnonb30BaHue 31€KTPOABUTATEICH B
69 . 0.5 bu6mmoreka IJOK
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE. .
yerp P P https://m.edsoo.ru/ff0ac86c

Jlabopartopnas pabota " KoHCcTpynpoBaHue u
M3Yy4YCHHE paOOThI AJICKTPOABUTATEIS"



https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac86c

MaruuTtHOE 110J1¢ 3EMIIH U €TI0 3HAUCHUE JJIA

70
KU3HU Ha 3emiie

7 OmnbiTel @apanes. 3aK0H AIEKTPOMarHUTHOU
WHIyKIHH.

72 IIpaBuno JleHua.

73 Dnektporenepatop. CriocoOb! MOTyICHUS
AJEKTPUYECKON dHEpPrun."

74 DNEeKTPOCTAaHIIUK Ha BO30OHOBIISIEMBIX
MCTOYHHUKAX JHEPIUU
[ToaroroBka Kk KOHTPOJIbHOM paboTe o Teme

75 "MaruutHble sBiIeHUA"

76 KonTponbHas padora Ne 5 mo teme bubnuoteka JOK
"MaruuTHbIE IBJICHUSA" https://m.edsoo.ru/ff0acb14
PesepBHbIii ypok. PaboTa ¢ Tekctamu 1mo bubnnoreka [{OK

77 TeMme "TermnoBeie aBiIeHUS" https://m.edsoo.ru/ff0accSe
PesepBHbIii ypok. PaboTa ¢ Tekctamu mo

78 teme "MaruuTHbIe SIBJICHUS"

79 PesepBHblit ypok. PaboTa ¢ Tekctamu o
TeMe: « DIEKTPUUECKUE SIBICHUS"

PesepBHbIl ypok. Pemenue 3aad no reme: «

80 Tennossie siBneHus"

PesepBHBbIl ypok. Pemenue 3anad o teme:

81 «YpaBHEHHE TEIIOBOT0 OasiaHca.
KonnuectBo TernoTsr"

%2 PesepBHBI ypok. Pemenue 3anad mo teme:
«DIIeKTpUUeCcKue sBJIeHUA"

23 PesepBHbIl ypok. Pemienue 3amay mo treme:

«MarauTtusle aBieHus"



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

84 PezepBHbIii ypok. O6001I1at01II€E TOBTOPEHHE 1
Mmarepuana 1mo Gpu3mKe 3a Kypc 8 Kiacca.

25 PezepBHbIii ypok. O60011at011I€€ TOBTOPEHHE |
Mmarepuana 1o Gpu3uKe 3a Kypc 8 Kiacca.

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

85

12




9 KJIACC

KounuecTBo yacos DJIeKTPOHHBbIE
°
JI:;_H Tema ypoka Beero Kontpoabnbie | IlpakTudyeckue i[:;;ennﬂ r)lgg)zﬂziz;eenbnme
padoThI padoThI pecypehI

MexaHn4yecKkoe IBUKEHUE.

! MarepuanbHasi TOUKa !

) Cucrema orcuera. OTHOCUTEIBHOCTD 1 bu6mmoreka [JOK
MEXaHUYECKOI'0 ABMKECHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IIpAMOIMHENHOE | bubmmnorexa [IOK
JIBHKEHUE https://m.edsoo.ru/ff0ad19a
HepaBromepHOE IPSMOIUHENHOE

4 nBuxkeHue. CpeHsisi ¥ MTHOBEHHast 1
CKOPOCTH

5 [TpsimonnHetHOE PaBHOYCKOPEHHOE ) bubnmnoreka [{OK
JBUKEHUE. Y CKOPEHHE https://m.edsoo.ru/ff0ad8d4
CxopocTh NPSAMOJTUHEHHOTO

6 PaBHOYCKOPEHHOI'O IBUKEHUSI. 1
I'paduk ckopocTu
Jlaboparopnast pabota "OmnpeneneHue

7 YCKOpPEHMUs TeJa MpU 1 1 bubnmnoreka [JOK
PaBHOYCKOPEHHOM JIBUKECHHUU MO https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TJIOCKOCTH"

g CBoOoanoe nagenne teia. OnbITh {
lanmmnes

9 PaBHOMEpHOE IBH)KEHHE 110 1 bubmoteka [JOK

okpyxHocTu. [leprnon u yacrora

https://m.edsoo.ru/ff0ael 76



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

oOparenus. JInneiinas u yrioBas

CKOPOCTH
10 [lenTpOCTpEMUTEIBHOE YCKOPEHHUE
1 IlepBrrit 3akoH HeroToHa. Bextop bubmmnoreka [IOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoit 3akon HerotoHa. bubmmnorexa [IOK
PaBHoOxelicTByIOIIIAs CUita https://m.edsoo.ru/ff0ae72a
13 Tpernii 3axkoH HeroToHa. bubmuotexa HJOK
Cynepnosunus cun https://m.edsoo.ru/ff0ae982
14 Pewienue 3a1ay Ha npuMeHeHUE bu6munoreka IJOK
3akoHOB HeroTona https://m.edsoo.ru/ff0aebbc
15 Cuua ynpyrocru. 3akoH ['yka bubmmorexa TIOK
https://m.edsoo.ru/ff0aeca2
16 Pemenne 3amay mo reme «Cuita
YIPYTOCTHY
Jlabopatopnas pabora «OnpeneneHue bubnuoreka [{OK
17 YKECTKOCTH IPYKUHBI» https://m.edsoo.ru/ff0aee28
bubmuoreka [JOK
18 Crna Tpenns https://m.edsoo.ru/ff0af738
19 Pemenwne 3agau mo teme «Cuna bu6munoreka IJOK
TPEHU S https://m.edsoo.ru/ff0afa26
20 JlabopartopHnas pabora "OnpenencHue bubnmnoreka [JOK
K03 duIneHTa TpeHUs CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3amau no teMe "3aK0OHEI
21 Hprorona. Cuna ynpyrocru. Cuna bubmmorexa [IOK
— https://m.edsoo.ru/ff0afb8e
2 Cuna TsbKeCTH U 3aKOH BCEMUPHOTO bub6muoreka [JOK
TATOTEHUS. YCKOpEHHE CBOOOTHOTO https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

nageHus

VYpok-koHpepenuus "[IBuxKeHHE TEI

23 BOKPYT I'PaBUTALMOHHOI'0O LIEHTpa
(Conueunas cucrema). ['anmaktuku"
Pemenue 3amay no reme "Cuia
bubmmoteka [IOK
24 TSDKECTH U 3aKOH BCEMUPHOT'O
" https://m.edsoo.ru/ff0af5f8
TATOTCHUS
)5 [TepBast kocMuUYecKast CKOPOCTb. bubmmnoreka [{OK
Hesecomocts 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCcHE MaTepHaAIIBHOW TOUYKH.
AOCOMI0OTHO TBEPIOE TETIO.
2% p . bu6mnoreka IJOK
aBHOBECHE TBEPOro Tena ¢
. o P https://m.edsoo.ru/ff0afe3 6
3aKpEMIEHHON OCBhIO BPALLECHUS.
MowmeHnT cunsl. LlenTp Tspkectn
PaBHOBecHe MaTepuaIbHOW TOUYKH.
AOCOMIOTHO TBEPIOE TETIO.
27 PaBnoBecue TBEpHOro TENA C
3aKpEIEHHON OCBhIO BPALLEHUS.
MowmenT cunsl. LlenTp Tspkectn
73 Pemenne 3agad mo Teme "MoMeHT bub6moreka [JOK
cunsl. Lentp Tsoxectn” https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJBHOM paboTe Mo
79 "M bubmuotexka HOK
TeMe "MexaHnuyecKkoe JBUKEHUE.
N " https://m.edsoo.ru/ff0b0408
B3aumoneiicteue ten
KonTponbHas pabota o teme
30 " bubnuoreka [HOK
€XaHMYECKOE IBUKECHUE.
. " https://m.edsoo.ru/ff0b06ec
Bzaumonelictsue Ten
31 Nmnynbe Tena. Umnynbe cuiibl. 3aK0H bubnmnoreka [{OK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

COXpaHEHHUS UMITyJIbCa. YIIPYToe U
HEYIIPyTroe B3auMOJCHCTBUE

https://m.edsoo.ru/ff0b07fa

Permrenue 3amau mo teme "3aKoH

bu6munoreka IJOK

32 COXpaHEHHUs UMITysbca" https://m.edsoo.ru/ff0b096¢c
13 VYpok-koHpepenuus "PeakTuBHOE
JBUKEHUE B IPUPOJE U TEXHUKE"
bubnmnoreka [JOK
34 Mexanuueckas paboTa ¥ MOITHOCTh hitps://m.c dsolj. I —
35 PabGora cuibl TSDKECTH, CHITBI bub6moreka [JOK
YIPYIOCTU U CUIIbI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlabopatopnas pabora «Onpenenenue
36 paboThI CUJIBI TPEHUS TIPU
PaBHOMEPHOM JIBUKEHUH TeJla MO
TOPU30HTAIBHON TOBEPXHOCTH
37 CBs13b HEpruu U paboTHI.
[TorenumnanpHas SHEPTUA
18 Kunernueckas sueprus. Teopema o bubmoreka [JOK
KUHETUYECKON dHEPTUHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUS YHEPTUH B
MEXaHUKe
40 Jlabopatophnas pabora «M3yuenue bubnunoreka LHOK
3aKOHA COXPaHEHU s SHEPT UM https://m.edsoo.ru/ff0b 12fe
41 KonebarenpHoE TBUKEHUE U €TI0 bu6mmotexa [JOK
XapaKTePUCTUKHU https://m.edsoo.ru/ffOb1858
4 3aryxaromue KoneOaHus. bubnmmoreka [JOK
Brinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuyecKuil U NPy KUHHBIN

MasATHHUKHU



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

VYpok-uccienoBanmne «3aBUCUMOCTb
nepuo/ia KoneGaHu OT KECTKOCTH
MPY>KUHBI U Macchl Tpy3a»

bu6mmoteka [IOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpalenue sHepruu Npu
MEXaHUYECKHX KOJIEOaHMIX

46

JlabGopaTtopHas pabota «OnpeneiacHue
Y4aCTOTHI ¥ TIepHOa KoeOaHuit
MPY>KUHHOT'O MAasITHUKA»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0blaec

47

Jlaboparopnast pabora «IIpoBepka
HE3aBUCHUMOCTH MEPHOIa KOJICOaHH
rpy3a, MOABEIICHHOTO K HUTH, OT
MacChl Ipy3a»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b197a

48

Mexanuueckue BoiaHbl. CBOMCTBA
MCXAaHHNYCCKUX BOJIH. HpO}lOJ’IBHI)Ie H
MOINEPEYHBIE BOTHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepenuus "MexaHUYeCKHe
BOJIHBI B TBEPJIOM TeTI€.
CelicMuueckue BOJIHBI"

50

3ByK. PacipocTpanenue u oTpaxeHue
3ByKa

51

VYpok-uccrnenoBanue "HabmroneHue
3aBHCHUMOCTHU BBICOTHI 3ByKa OT
4aCcTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHI1 pe30HaHC

53

Ypoxk-koHpepeHus "YIbTpa3ByK U
nH(}pa3ByK B mpupoje U TexHuke"

bu6mmoteka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOJILHOM pabOTE O

bu6muoreka [JOK



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

TeMe "3aKOHBI COXPAHEHUSI.
MexaHunueckre KoueOaHus U BOJIHBI"

https://m.edsoo.ru/ff0b2510

KonTponbHas pabota o teme

55 "3aKOHBI COXpaHEHU. MexaHn4YecKue
KoJieOaHUs U BOJHBI"
56 DJIEKTPOMarHUTHOE MOJIE. bubnmnoreka [{OK
DNeKTPOMarHUTHBIE BOJTHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 2JIEGKTPOMAarHMTHBIX BOJIH
Ypoxk-koupepennus "kana
53 3JIEKTPOMAarHUTHBIX BOJIH. bubnuoreka [HOK
Hcnonb30BaHue 31€KTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JJIs1 COTOBOM cBsi3u"
VYpok-uccnenoBanue "N3yuenue
59 . bu6mmoteka [IOK
CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
p . https://m.edsoo.ru/ft0b2c6e
TTOMOIIIBIO MOOMJTEHOTO TenedoHa
Pemenue 3aau Ha onpeeneHue
60 4acTOTHI U JUIMHBI AJIEKTPOMarHUTHOM
BOJIHBI
DneKTpOMarHuTHasl IpUpoJia CBETa.
. bub6moreka [JOK
61 Cxopoctb cBeTa. BosiHOBBIE CBOIICTBA
https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [Ipamonuneitnoe
bu6mmoreka [JOK
62 pacnpocTpaHeHHE CBETA. 3aTMEHU S
https://m.edsoo.ru/ff0b3658
Connna u JlyHsl
3aKOH OTPaKEHU S CBETA. 3epKaJia.
63 p bubmmoreka [JOK
ellIeHrE 3a7ja4 Ha IPUMEHEHUE
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKEHU s CBETA
64 [Ipenomiienue cBera. 3aK0H bubmuoreka [{JOK



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

MMpCIOMIICHHA CBCTA

https://m.edsoo.ru/ff0b3aca

[TonHOE BHYTpEHHEE OTPAKEHUE CBETA.

65 Hcnonb30BaHue MOJIHOIO BHYTPEHHETO bubmuorexa LIOK
https://m.edsoo.ru/ff0b3c5¢c
OTpPaXEHHUS B ONTUUYECKUX CBETOBOAX
JlaboparopHnas padora "HccnenoBanue
66 3aBUCHUMOCTH yTJIa IPEIOMIICH U
CBETOBOTO JIy4a OT yIJia MaJieHus Ha
rpaHuie "Bo3ayx-crekyio""
Ypoxk-koHpepennus "Hcnonp3oBanue
67 MOJIHOTO BHYTPEHHET0 OTPaKEHUS:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBSI3b"
bu6nunoreka IJOK
68 JIun3zel. OnTuyeckas cuia JIMH3bI hitps://m.edsoo.ru/fiOb3f2c
69 ITocTpoeHue n300paxeHui B INH3aX Bubnuorexa LIOK
https://m.edsoo.ru/ff0b444a
JlaGopatopHnas pabota "OnpeneneHue
70 ¢)0Kyf:)HorI()) paCI(:TOHHI/ISI u OI;TI/IquKoﬁ butmmorexa [IOK
. https://m.edsoo.ru/ff0b4206
CHJIBI COOMparoIIeH JIMH3bI"
7 Ypoxk-koHpepenius "OnTudeckre bubnmnoreka [{OK
JIMH30BBIE TTPUOOPHI" https://m.edsoo.ru/ff0c0a7e
72 I'na3 xak onTuyeckas cucreMa. 3peHue bubmioreia LIOK
https://m.edsoo.ru/ff0b4684
Ypox-koHpepennus "JlehekTs
73 3peHus1. Kak coxpanuts 3peHue"
Pasnoxxenue 6enoro ceera B CEKTP.
74 Omnsitel HetoToHa. Crioskenue bu6nuoreka [JOK

CIICKTPAJIBbHBIX IBCTOB. III/ICHepCI/ISI
CB€Ta

https://m.edsoo.ru/ff0c0f4dc



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

Jlaboparopuast pabota "OMBITHI 1O
pasioKEHUI0 OEJI0r0 CBETa B CIIEKTP H

bu6mmotexa [JOK

75 BOCHPHUSTHIO I[[BETA TPEIMETOB MPU UX
https://m.edsoo.ru/ff0cOe2a
HaOJIFO/ICHUH Yepe3 [IBETOBBIC
¢buibTpe!"
VYpoxk-npaktukym "BonHoBbIE
76 CBOMCTBA CBETA: JUCIIEPCUs,
uHTepdepeHnus u qudpaxmus”
77 OmneiTel Pesepdopaa u nnanerapHas bubnmnoreka [{OK
MOJEIb aToMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynarer bopa. Mozens aroma bopa
Hcnyckanue v nOTJIONeHUe CBETa
Y . . bubmuoreka [JOK
79 atomoM. KBauTsl. JIuHeiuarsie
https://m.edsoo.ru/ff0c 144¢
CIEKTPBI
20 Ypok-npaktukym "Habmonenue bubnmnoreka [{OK
CIEKTPOB MCIycKaHus" https://m.edsoo.ru/ff0c1550
N bub6muoreka [JOK
81 PagnoakTUBHOCTE U €€ BUIEI
https://m.edsoo.ru/ff0c1672
2 Crtpoenue aroMHoro siipa. Hyknonnas bu6nuoreka [JOK
MOJeIb https://m.edsoo.ru/ff0c18ac
23 PagnoakTuBHBIE IpEBpAILEHUS. bubmuotexa HOK
H3oTtomnsr https://m.edsoo.ru/ff0clal4
24 Pemenue 3agau mo teme: bu6munoreka [JOK
"PagnoakTBHBIE IpEBpaIICHUS" https://m.edsoo.ru/ff0c1b4a
85 [Tepuoxn momypacnana
VYpok-koH(pepenuus "PaguoakTuBHbIE
P Gepenn A bu6mmoreka [JOK
86 W3JIy4YEeHUS B IPUPOJE, MEAULIMHE,

Texuuke"

https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126

SAnepubie peakiuu. 3aKOHbBI

bu6mmoteka [IOK
87 COXpaHEHHUS 3apsI0BOI0 U MacCOBOT'O
wcen https://m.edsoo.ru/ff0c1c58
28 OHeprus CBA3M aTOMHBIX szep. CBA3b bubnuotexka HOK
MAacChl U YHEPTUHU https://m.edsoo.ru/ff0c1d7a
29 Pemenue 3amad o reme "Anepunie
peakun"
Peakiiuu cuHTE3a U NEeNeHUA AIEP. bub6moreka [JOK
20 Uctounuku sneprun ConHia v 38€311 https://m.edsoo.ru/ff0c 1e88
VYpok-koHpepenus " nepHas
91 sHepreTuka. Jlencrpus
PaIMOaKTUBHBIX U3TYYCHUH Ha )KUBbIE
Oopra”Hus3mser"
[ToaroroBka k KOHTPOJIBHOM paboTe MO
9 Teme "DJIEeKTPOMAarHUTHOE MOJIE. bubnmnoreka [{OK
DJIEKTPOMarHUTHHIE BOJHBI. https://m.edsoo.ru/ff0c223e
KBanTtoBsbIe siBieHUS"
KonTponbHas pabota o teme
93 "J1eKTpOMarHUTHOE TOJIE.
DJIEKTPOMarHUTHHIE BOJTHBI.
KBanToBrie sBiaeHuS"
IToBTOpEHME, 00OOIIEHNUE.
94 HaGOpETopHLIe paboTHI IO KypCy butmmorexa [JOK
" . " https://m.edsoo.ru/ff0c245a
BzaumopeiictBue ten
[ToBTOpenue, o0o0menue. Pemenne
95 pacyeTHBIX U KaUeCTBEHHBIX 3aJ1a4 110 Bubmmorexa LIOK
| " https://m.edsoo.ru/ff0c2572
Teme "TennoBbie TPOIECCHI
96 [ToBTOpenue, o6obmeHne. Pemenue bu6mnoreka [JOK



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

pacyYeTHBIX U KaU€CTBEHHBIX 3aJ1a4 10
teme "KIIJ] TennoBbix aBurareneit”

https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, o6o0menue. Pemenune

97 ACYETHBIX U KAYECTBEHHBIX 3a1ay4 I10 1 bubmrorexa HOK
p A https://m.edsoo.ru/ff0c2b30
teme "KIIJ[ snexTpoycranoBok"
[ToBTOpenue, o6oOIICHNE.
98 JIaGoparopHbIe PabOTEI IO KYyPC 1 1 bubnnorexa LOK
" paTop p " ypey https://m.edsoo.ru/ff0c2c52
CBeETOBBIE SIBICHUSA
[ToBTOpenue, 06o0menue. Padora ¢
" bu6munoreka [JOK
99 TEKCTaMH I10 TeME "3aKOHEI 1
" https://m.edsoo.ru/ff0c2d6a
COXPaHEHHS B MEXaHUKE
[ToBTOpenue, o606mmenue. Padora ¢
P ,I,H bubmmnoreka [IOK
100 TekcTamu 1o TeMe "Konebauus u 1
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
IToBTOpenue, 0600menue. Padbora ¢
101 TCK]Z:FFaf/II/IH;IO,TCMe 'I'Jé;el/i‘OBHe ' 1 bubmrorexa [IOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUSI
[ToBTOpenue, 06o0menue. Padora ¢
102 TekcTaMu o Teme "KBauToBasg u 1
snepHast gusnka'
OBIIEE KOJIMYECTBO YACOB I10 102 7

[TPOI'PAMME



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




HPOBEPAEMBIE IIPE/IMETHBIE PE3YJIbTATbBI OCBOEHUA
OCHOBHOM OBPA30OBATEJBHOM ITPOT'PAMMBI OCHOBHOTI'O
OBIIEI'O OBPA3OBAHUA

7 KJIACC

Kon
MPOBEPsSIEMOT0
pe3yJabTara

IIpoBepsiemble npeAMeTHBIE Pe3yIbTAThI 0CBOCHHS OCHOBHOM
00pa3oBaTeJbHOM MPOrPpaMMbl OCHOBHOI0 001Iero 00pa3oBaHus

1.1

HCITIOJIb30BAaTh U3YUCHHBIC ITOHATUA

1.2

pasiniaTh SABJICHHUA MO OIMHMCAHUIO UX XAPAKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (1)I/ISI/IIICCK0€ SIBIICHHUC

1.3

pacro3HaBaTh MPOSIBIICHUE M3YyUYEHHBIX (HU3NUYECKUX SBJICHUH B
OKpYXaroIleM MHUpPE, B TOM 4ucie (pU3NYEeCKue SBJICHUS B MPUPO/IE,
IpU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 3aJauy B yueOHYIO, BbIIENIATh

CYILIECTBEHHBIE CBOWCTBA (IPU3HAKH) (PU3HMUECKHUX SABICHUM

1.4

ONHCHIBATh HM3YYCHHBIC CBOWCTBA TeN W (U3WYECKHE SBJICHHUS,
UCTIONB3Yysl (PU3UYECKUE BEIMYHMHBI, TMPU OMUCAHUHM TPABUIBHO
TPAKTOBaTh (PU3UYCCKUU CMBICT HCIOJIB3yeMBIX BEIHYHH, WX
0003HaUCHHS U €IUHUIIBI (PU3NIECKUX BEIIMYMH, HAXOIUTh (DOPMYJIBI,
CBS3BIBAIONIME JAaHHYK (U3MYECKYI0 BEIWYMHY C JPYTUMHU
BEIMYMHAMHU, CTPOUTh TpapuKd  M3YYCHHBIX  3aBUCHMOCTEH

(bU3MYECKUX BEIMYNH

1.5

XapaKTCPU30BaThb CBOMCTBA TCII, (1)I/I3I/I‘-IGCKI/IC SABJICHHUA W IIPOLCCCHI,
HCIIOJB3yA M3YUYCHHBIC 3aKOHBLI, IIpKU J3TOM JaBaTb CJIOBECHYIO
(1)OpMyJII/IpOBKy 3aKOHa W  3alluCbIBaTb €ro MaTrcMaTH4YCCKOC

BBIpAKCHUC

1.6

OOBSICHATH (pU3UUECKHE SBJICHUS, MPOILIECCHl U CBOMCTBA T€l, B TOM
Yucjae M B KOHTEKCTE CHUTyalluid MNPaKTHKO-OPHUEHTUPOBAHHOTO
XapakTepa: BBISIBJISATh MPUUYUHHO-CICIICTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHne w3 1 — 2 JIOrMYecKux ImaroB ¢ omopod Ha 1 — 2
U3YYCHHBIX CBOWMCTBA (PU3NYECKUX SIBICHUM, PU3NIECKUX 3aKOHA UIIU

3aKOHOMEPHOCTH

1.7

pemaTb paC‘-IéTHBIe 3aJla4yi B 1 -2 HeﬁCTBHH, HCIIOJIB3YA 3aKOHBI U




(hopMyIIbl, CBS3BIBAOIIME (PM3NUECKUE BEIIMYNHBI: HA OCHOBE aHAIIN3a
YCIOBHSl 3aJaydl  3allHChIBaTh KPAaTKOE YCJIOBUE, TIOJCTaBIISTH
¢du3ndeckre BETMUUHBI B ()OPMYIIBI U TPOBOJAUTH PACUETHI, HAXOIUTh
CIIpaBOYHbIC JAHHELIC, HGOGXOI[I/IMBIC I pCHICHUSA 3a1a4, OHCHUBATH

PEaATMCTUYHOCTD MOJIYYeHHON (PU3NUYECKON BEITMUMHBI

1.8

pacro3HaBaTh MPOOJIEMbl, KOTOPbIE MOXXHO PELIMTh MPH IMOMOIIN
(¢u3MuecKUX METOJO0B, B OINMUCAaHUU MCCIEAOBAHUS BBIICIATH
opoBepsieMoe  IpeAnoyiokeHue  (TUmoresy),  pasiaudaTb U
UHTEPIPETUPOBATh IOJYUYCHHBIH pe3yibTaT, HAaXOAWTb OUIMOKU B

XOJ€ OIbITa, ACTIATH BBIBOABI 11O €T'0 PE3yJIbTaTaM

1.9

MPOBOJUTh OMBITHl IO HAOMIOACHUIO (PU3UYECKUX SBICHUM WU
(u3mYecKkux  CBOWCTB  Tel:  (OpMyIuUpoOBaTh  MpPOBEpsSEMbIC
NPEANoNoKEeHUs, COOMpaTh  yCTaHOBKY U3  MPENIOKEHHOTO

O60py,ZlOBaHI/I${, 3allMChIBATh XO/J OIIbITa 1 (I)OpMYJ'II/IpOBaTL BBIBObI

1.10

BBINIOJIHATh MPSAMbIE M3MEPEHHS C HCIIOJIB30BAaHUEM aHAJIOTOBBIX U
U (poBbIX MPUOOPOB, 3aMUCHIBATh MOKa3aHUs MPUOOPOB ¢ yu&TOM

3a7aHHOHN a0COJTIOTHON MOTPEIIHOCTH U3MEepEeHU I

OpPOBOANUTH  MCCIEIOBaHME 3aBUCHUMOCTH  OJHOM  (H3M4ecKoi
BEJIMYMHBl OT JPYrol C HCIOJIB30BAHUEM MPSIMBIX H3MEPEHUH,
y4acTBOBATh B IMJAHUPOBAHUU Y4YEOHOI'O HCCIENOBaHUsSA, COOUpATh
YCTaHOBKY U BBIIIOJIHATH U3MEPEHUS, CIEAYS NPEUIOKEHHOMY IUIaHY,
(GUKCUPOBATh PE3yJbTAThl IMOJYYEHHOM 3aBUCHUMOCTH (PU3HMUECKUX
BEJIMYMH B BUJIE IPEIUIOKEHHBIX TaOIUL U IpapUKOB, A€TIaTh BHIBOJIBI

I10 pE3yJjibTaTaM HCCIICAOBAHUA

1.12

IMPOBOJUTHL KOCBCHHBIC HN3MCPCHUA (1)I/ISI/I'~I€CKI/IX BCIIMYHUH, CICOYys
Hpe,HHO)KCHHOﬁ HHCTPYKIHHA: IPU BBIIIOJIHCHUHU I/IBMCpeHI/Iﬁ CO6I/Ip8.TB
OKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAYCHUC HCKOMOM

BCINYHNHBI

1.13

CO6J'IIOIIaTB mpaBujla TCXHUKHU 0e30I1acCHOCTH npu pa60Te C

71a00paToOpHBIM 000pyIOBaHHEM

1.14

yKa3plBaTh INPUHLHUNBI JEHCTBUS TpUOOPOB U  TEXHUUYECKHUX
YCTPOMCTB, XapakTepU30BaTb IPUHLHUINBl JEHCTBUA H3YYEHHBIX
npuOOpOB M TEXHUYECKHUX YCTPOHCTB C MOMOIIBIO HX OIHCaHUf,
UCIIONb3Ysl 3HAHMS O CBOMCTBaX (M3MYECKMX SBICHUH U

He0o0XouMBbIe (PU3HUECKIE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

OPUBOJAUTH MpUMEPHl (HAXOAUTh MHGOPMALUMIO O MpUMEpax)
IIPAKTHYECKOr0 UCIOIb30BAHUS (PU3NUECKUX 3HAHUM B IIOBCEJHEBHOM
KHU3HU s oOecrieyeHHsl 0€30HaCHOCTH INpU  OOpalleHuu ¢
npubopamMu U TEXHUYECKHMMH YCTPOWCTBAMH, COXPAHEHHUSI 37I0POBbS U

cOOJIIOIEHHS] HOPM 3KOJIOTHUUECKOI0 IIOBE/ICHUSI B OKpYXKarolleH cpee

1.16

OCYILECTBIIATh OTOOpP MCTOYHMKOB MH(OpMaIuu B cetu VHTEpHET B
COOTBETCTBHM C 33JaHHBIM ITIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUM U NYyTEM CPaBHEHMS Pa3IUYHBIX MCTOYHUKOB
BBLACATE MH(POPMALUIO, KOTOpas SBIISAETCS MPOTUBOPEUYUBON WIIH

MO>KET OBITh HEJIOCTOBEPHOM

1.17

MCII0JIb30BATh pu BBIITOJIHEHU U yueOHBIX 3aJaHui
HAayYHONOMYJISIPHYIO  JIUTEpaTypy  (PU3MYECKOTO  COJEpXKaHu,
CIpaBOYHbIE MaTepHuaibl, pecypchl ceTh VIHTepHeT, BiIajeTh
npuéMaMi KOHCIIEKTUPOBaHUS TEKCTa, TpeoOpa3oBaHus NH(OpMALUK

U3 OJHOM 3HAKOBOM CHUCTEMBI B IPYT'YIO

1.18

CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MMCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 UCTOYHHKOB WHPOpPMAIIUU (PHUIUIECKOTO
COJIEp)KaHUs, B TOM YHCJIe yOJUIHO JIENaTh KpaTKHE COOOMICHUS O
pe3ynabTaTax MPOEKTOB WM YYEeOHBIX HCCIEIOBAaHUU, TPH ITOM
TPaMOTHO HCIOJIb30BaTh W3YYCHHBIN MOHATUWHBIA ammapar Kypca

(u3KKHU, COMPOBOXK/IATh BBICTYIUUIEHUE MTPE3EHTaUeN

1.19

IpU BHIOJHEHUU yUeOHBIX IPOSKTOB U UCCIIEOBAHUM paclpeieNiTh
00513aHHOCTH B T'pYIINE B COOTBETCTBUM C ITOCTaBICHHBIMU 3a/1a4aMH,
CIIEOUTH 32 BBIIIOJIHCHUEM ILIaHA JIEHCTBHUM, aJlEKBaTHO OLECHUBATh
COOCTBEHHBI BKJaJ B JEATENbHOCTh TPYIIbI, BBICTPAUBATh
KOMMYHHUKAaTHUBHOE B3aUMO/ICICTBHE, YUYUTBIBAs MHEHHE

OKPYXaroIuX

8 KJIACC

Kon
MPOBEPsSIEMOro
pe3yJabTara

IIpoBepsiemble npeAMeTHbIE Pe3yabTAThl 0CBOEHHA OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

1.1

HCITOJIB30BaTh NMMOHATUA

1.2

pasinyaTth SABJICHHUA IO OIMHMCAHUIO HUX XAPaKTCPHBIX CBOWMCTB M Ha




OCHOBC OIIBITOB, ACMOHCTPHUPYIOIIUX JAHHOC (1)I/ISI/IIIGCKO€ SIBJICHHUC

1.3

pacrio3HaBaTh IPOSBICHUE M3YYCHHBIX (U3MYECKUX SBJICHUH B
OKpY’KalolleM MHpe, B TOM 4Hcie (U3NYECKUe SBICHUS B MPHUPOJE,
IpH 3TOM MEPEBOJUTH MPAKTUUYECKYIO 3a7auyy B y4eOHYIO, BBIICIAThH

CYLIECTBEHHBIE CBOMCTBA (IPU3HAKH) (PU3NUYECKUX SBICHUM

1.4

ONMMCHIBATh M3yYEHHbIE CBOMCTBA Tel M (U3UUYECKHUE SBJICHUS,
UCHONBb3ys (PU3MUECKUE BEJIWYMHBI, NpPH OINHUCAHUU IPaBUIBHO
TPaKTOBaTh  (U3UYECKHH  CMBICH  HCIOJB3YEMBIX  BEJIMYHUH,
0003Ha4YEHUS U eAMHULIBI GU3NYECKUX BEIMUYUH, HAXOAUTH (JOPMYJIBI,
CBA3BIBAIOIIME JAHHYI (U3MYECKYI0 BEJIWYMHY C JApYTUMH
BEJIMYMHAMH, CTPOUTh TpadUKU  M3YYCHHBIX  3aBUCHMOCTEH

(bU3MYECKUX BEIMYNH

1.5

XapaKTCpPU30BaTh CBOMCTBaA TCII, q)HSquCKI/IC SABJICHHA W IIPOLCCCHI,
HCIIOJB3yA M3YUYCHHBIC 3aKOHBLI, IIpW 3TOM OaBaTb CJIOBCCHYIO
Q)OpMy.]'II/IpOBKy 3aKOHa MW  3aIlIUChIBATh C€ro MaTcMaTHU4YCCKOC

BBIPpaKCHUC

1.6

OOBSICHATH (PU3MYECKHE MPOLIECChl U CBOWCTBA TeJl, B TOM YMCIIE U B
KOHTEKCTE CUTyalluld NPAKTUKO-OPUEHTUPOBAHHOI'O XapakTepa:
BBISIBJISITH IPUUYNHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHHE U3 1
— 2 JOTWMYEeCKMX IIaroB ¢ MoMomplo 1 — 2 WM3ydeHHBIX CBOWMCTBa

(1)I/I3I/I‘16CKI/IX HBHGHHﬁ, (1)I/I3I/I‘I€CKI/IX 3dKOHA HUJIKX 3aKOHOMCPHOCTHU

1.7

pemaTth pacyéTHble 3a7aud B 2 — 3 JEMCTBUS, UCIOJb3Yys 3aKOHBI U
(hopMmyibl, CBs3bIBaOIIME (DU3UUECKUE BETMYMHBI: HA OCHOBE aHAIIM3a
YCJIOBHA 3a/la4U 3allMChIBATh KPATKOC YCIIOBHC, BBIABJIATH HCIOCTATOK
JAHHBIX JUIS PELIeHUs 3ajauyd, BBIOMpaTh 3aKOHbI U (OPMYIIbI,
HeoOXoauMble ISl €€ pelIeHHs, MPOBOAUTh PacuéThl U CPaBHUBATH
MOJIy4YCeHHOE 3HAuyeHHe (U3UUECKONW BETUYMHBI C HW3BECTHBIMU

JaHHBIMHU

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PELIUTh MPH MOMOIIN
(bU3HYECKUX METOJIOB, MCIIOJIB3YS OMTMCAHUE UCCIICIOBAHUSI, BBIICIISATh
IPOBEPSAEMOE TMPENONI0KEHNE, OLEHUBATh MPABUIBHOCTh IMOPSIKA

IMPpOBCACHUA UCCIICAOBAHMN A, ACIATh BBIBOAbI

1.9

IPOBOAUTH OMNBITBI IO HAOMIOACHUIO (DU3NYECKUX SBJICHUH WM
¢usmyeckux  CBOMCTB  Tem:  (OpMyIHMpOBaTh  MpPOBEpAEMbIE

NPENOJIOKEeHHS, COOMpaTh  yCTAaHOBKY M3  HPEIOKEHHOTO




000pyIOBaHMsI, ONUCHIBATH XOJ] OIBITA M (JOPMYITUPOBATH BHIBOJIBI

1.10

BBIIIOJIHATG IIPSAMBIE H3MEPEHHUS C MCIIOJIB30BAHUEM AaHAJIOIOBBIX
npuOOpPOB U JATYMKOB (PU3NIECKUX BEITHYNH, CPABHUBATH PE3YJILTATHI

M3MEpPEHHH ¢ yU4ETOM 3aJaHHON a0COTIOTHON IMOTPEITHOCTH

OPOBOAWUTH  WCCIENOBAaHME 3aBHCHMOCTH  OJHOM  (H3NYECKOi
BEJIMYMHBI OT JPYrOMl C HCIOJIB30BAHUEM MPSIMBIX H3MEPEHUN:
IUTAHUPOBATh HCCIEJOBAHUE, COOUpaTh YCTAHOBKY M BBINIOJIHATH
U3MEpeHUus, Ccleaysd NpeMJIOKEHHOMY  IUIaHy, (UKCHPOBATh
pe3yJbTaThl MOJYyYeHHOW 3aBUCHUMOCTH B BHJE TaONUIl U rpaQUKOB,

ACJIAaTh BBIBOJABI 11O PE3YJIbTaTaM MCCIICAOBAHUA

1.12

OpOBOAUTH KOCBCHHBIC HU3MEPCHUA (I)I/ISI/I‘—IeCKI/IX BCIIMYUH.
IJIAaHUPOBATb U3MCPCHUA, CO6I/IpaTI> OKCIICPUMCHTAJIBHYIO YCTAHOBKY,
CJICays npe,unoxceHHoﬁ HUHCTPYKIIMHU, W BBIUYUCIIAATH 3HAYCHHUC

BCIINYUHBI

1.13

coOmoaTh MpaBuiia TEXHUKH Oe3omacHOcTH Tpu  pabore ¢

1a00paTOPHBIM 000PYI0OBaHUEM

1.14

XapaKTepu30BaTh NPUHLMIBI JEHCTBUS HU3YyUYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM HA HMX OIHUCAHMS, HUCIOJIb3Ys
3HaHUS O CBOWCTBAX (U3MYECKUX SBIEHUH M HEOOXOIUMbIE

(I)I/I3I/ILICCKI/IG 3dKOHOMCPHOCTHU

1.15

pacrno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWCTBA M M3MEPUTENbHbIE
npUOOpPHI MO CXeMaM M CXEMaTUYHBIM PUCYHKAM, COCTAaBJISTh CXEMBI
SJIEKTPUUYECKUX IIeNed ¢ TMOCIeAOBATeIbHBIM U TapaUieIbHBIM
COEIMHEHUEM JJEMEHTOB, pa3inyas yCJIOBHbIE 0003HAUYECHMS

QJICMCHTOB 3JICKTPHUUYCCKUX Hneneu

1.16

NPUBOJUTH TPUMEPHl (HAXOAUTh HWHGPOPMALMIO O TMpUMEpax)
MPaKTUYECKOTO UCITONb30BaHMS (PU3NUYECKUX 3HAHHUH B MTOBCETHEBHON
KHU3HU 11 oOecrieyeHHs] 0€30MaCHOCTH MpU  OOpalieHuu ¢
npudoOpaMy U TEXHUYECKHMMH YyCTPOHCTBaAMM, COXPaHEHUS 30POBbs U

CO6.]'IIOI[€HI/I$I HOPM 3KOJIOTHYCCKOI'O ITOBCICHU A B OKp}I}KaIOH_[eﬁ cpeac

1.17

OCYIIECTBJISITh MOUCK MHPOPMAIIUH (PU3NUECKOTO COJIEPIKAHMS B CETH
NHTEepHET, Ha OCHOBE HUMEKOIIMXCA 3HAHUM U IMYTEM CpPaBHEHUS
JOTIOJTHUTENBHBIX HCTOYHUKOB BBIICIATh HH(GOPMAIMIO, KOTOpas

SBJISIETCS] IPOTUBOPEUUBOM MIIM MOXKET OBbITh HEAOCTOBEPHOM

1.18

UCIIONb30BAaTh MPU  BBIMOJHEHUM YYEOHBIX 3aJaHUN HAy4yHO-




HNONYJIIPHYIO JIUTEpaTrypy (PU3HUECKOro COAEpkKaHHs, CIPABOYHBIE
MaTepuansl, pecypcbl cetu  VHTepHeT; BJageTh NpUEMAMHU
KOHCIIEKTHPOBAHHS TEKCTa, MpeoOpa3oBaHus HHPOPMALIMN U3 OJHOU

3HAKOBOW CHUCTEMBI B JAPYTYIO

1.19

CO371aBaTh COOCTBEHHBIC TMCHMEHHBIC H KPATKUE YCTHBIC COOOIICHNS,
000011ast wHGOPMAITUIO U3 HECKOJIBKMX HMCTOYHUKOB (DU3HUECKOTO
COJICp)KaHUs, B TOM WYHCIE ITYOJIMYHO TIPEICTABIIATh PE3YJIbTATHI
IPOSKTHOW WJIM MCCIEIOBATEIBCKONW JIEATEIBHOCTH, NPH OTOM
IPaMOTHO HCIOJIb30BaTh W3YYCHHBIM MOHATUWHBIA ammapar Kypca

(U3UKH, COTTPOBOXK/IATH BHICTYIIJICHHE MTPE3CHTAIM el

1.20

IpHU BBIMOJTHEHUU YYEOHBIX MPOEKTOB M UCCIEAOBAHUMN (PU3MIECKUX
IPOLIECCOB PACIpEeAesaTh 00SI3aHHOCTU B TpYINIE€ B COOTBETCTBUU C
MOCTABJICHHBIMU  33/ladyaMM, CIEAUTh 3a BBINOJHEHHEM IUIaHa
NEHCTBUM M KOPPEKTUPOBAaTh  €ro, aJeKBaTHO  OLIEHHBATh
COOCTBEHHBI BKJAJ B JICATEIBHOCTh TPYIIIbI, BBICTPAUBATH
KOMMYHUKATHBHOE  B3aUMOJACHCTBHE,  TPOSBISASI  TOTOBHOCTH

pazpemarb KOHQIUKTHI

9 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTarTa

IIpoBepsiemble npegMeTHbIE Pe3yJbTaThl OCBOEHHSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOI0 00111er0 00pa30BaHus

1.1

HCIIOJIB30BATh U3YUCHHBIC ITIOHATHU

1.2

pasinyaTts SABJICHHUA IO OIMHMCAHUIO HUX XApPaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (I)I/I3I/I‘leCKOe SIBJICHHUC

1.3

pacrmo3HaBaTh MPOSBIEHUE W3YUYEHHBIX (QU3NYECKUX SBJICHUU B
OKpY’KalollleM MHpe, B TOM 4Hcie (U3HMUECKUe SBICHUS B MPHUPOJE,
P 3TOM NEPEBOIUTH MPAKTUUYECKYIO 3a/auy B y4eOHYIO, BBIIENIAThH

CYILECTBEHHbIE CBOWCTBA (IPU3HAKH) (PU3HMUECKUX SABJICHUM

1.4

ONHCHIBATh M3YYCHHBIE CBOWCTBA Tel W (DU3UYECKHE SBJICHUS,
UCIIONB3YSl (PU3UYECKUE BEIMYMHBI, TNPU ONKUCAHUM HPaBUIIBHO
TPaKTOBaTh  (U3UYECKMH  CMBICH  HMCHOJb3YeMbIX  BEJIMYHH,
0003HAYECHHS U €IUHULIBI (PU3NYECKUX BEINYNH, HAXOIUTH (HOPMYJIHI,

CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIWYMHY C JAPYTUMH




BEJIMYMHAMHU, CTPOUTH TpadUKH  HM3YYCHHBIX  3aBUCHMOCTEH

(bU3MYECKUX BEIMYNH

1.5

XapaKTCPU30BaTh CBOMCTBA TCII, (1)I/I3I/I‘~ICCKI/I€ SABJICHUA W IIPOLCCCHI,
HCIIOJB3yA M3YUYCHHBIC 3aKOHBLI, IIpK J3TOM JaBaTb CJIOBCECHYIO
(1)OpMy.]'II/IpOBKy 3aKOHa MW  3aIlIUChIBATh €ro MaTeMaTHU4YCCKOC

BBIPAXKCHUE

1.6

00BACHATH (PU3HMUYECKHE MPOIECChl U CBOMCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CHUTyallui MPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBIABIIATH HpI/I‘-II/IHHO-CJ'IeI[CTBGHHBIe CBA3H, CTpOI/ITB O6’B$ICHCHHG nu3 2
— 3 JOTMYECKMX IIaroB ¢ MOMONIbI0 2 — 3 H3yYEeHHBIX CBOMCTBa

(1)H3H‘-ICCKI/IX HBHCHHﬁ, (I)I/I3I/I‘-ICCKI/IX 3aKOHa UJIM 3aKOHOMCPHOCTHU

1.7

pelmate pacuy€THble 3aJaud (omuparoluecss Ha cucremy u3z 2 — 3
YPaBHEHHUI), HCIONB3YsT 3aKOHBI M  (OPMYJIBI, CBS3bIBAIOIINE
¢u3nyeckne BENWYMHBI: HA OCHOBE aHalM3a YCIOBHUS 3aJadl
3alUChIBaTh KPaTKO€ YCJIOBUE, BBIABIATh HEIOCTAIOLIME WIIU
U30BITOYHBIE JAHHBIE, BEIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOIMMbIE
JUI pelIeHUs], NPOBOAUTH pacuy€Tbl M OLEHUBATh PEATUCTHUYHOCTH

MOJYYEHHOT 0 3HaYeHHS! PU3NYECKOMN BEITMYHUHBI

1.8

pacrno3HaBaTh NIPOOJIEMBI, KOTOPHIE MOYKHO DPELIMTh IPH IOMOIIU
(u3HYECKUX METOJI0B, UCIOJIb3YS ONIMCAaHUE UCCIIeI0BAaHU S, BBIIEIATh
[IPOBEPSAEMOE IIPEAINOIOKEHUE, OLEHUBATh IPABUIIBHOCTH IMOPAIKA
IIPOBEJCHUS MCCIECNOBAHUA, [elaTb BBIBOJABI, HHTEPIPETUPOBATH

pe3ynbTaThl HAOMIOJCHUM U OITBITOB

1.9

MPOBOJUTH OMBITHI MO HAOMIOACHHWIO (U3NUYECKUX SIBICHUN WIH
(u3nyUecKuX CBOMCTB TE€N: CAMOCTOSITEILHO COOMpATh YCTAaHOBKY U3
U30BITOYHOrO Habopa 000OpYAOBaHMS, OMUCHIBATH XOJ ONBITA U €r0

pe3ynbTaThl, (GOpMYIUPOBATH BHIBOBI

1.10

IPOBOJUTH TIPU HEOOXOAMMOCTH CEpPHIO TPSAMBIX H3MEPEHHIA,
OTpeNieNsisi CpelHee 3HAa4YCHHE u3MepsieMoll BenuduHbl (PoKycHOE
paccrosiHue coOuparomield JMH3bI), 00OCHOBBIBATH BBHIOOP CIoco0a

H3MEpeHHUSs (M3MEPUTEIBHOTO TPUOOopa)

IPOBOJUTH HCCIIEJOBAHUE 3aBHUCUMOCTEN (U3MUYECKUX BEJIUYUH C
UCIIOJIBb30BAHUEM IPSIMBIX M3MEPEHUI: IUIAHUPOBATh UCCIIEAOBAHUE,
CaMOCTOSITEIBHO COOMpaTh YCTaHOBKY, (DMKCHPOBATh pPe3yJbTaThl

HOqueHHOI;'I 3aBUCUMOCTHU (bI/ISI/I‘-IeCKI/IX BCIIMYUMH B BUC TaGHI/IHI/I




rpaduKoB, AeTaTh BBIBOJIBI 11O PE3YIbTaTaM HCCIICIOBAHUS

1.12

OPOBOAUTH  KOCBEHHBIE  H3MEpeHUs  (HU3MYECKUX  BEJIUYHUH:
NJIaHUPOBAaTh U3MEPEHHUs], COOUPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY
W BBIIOJHATh HW3MEPEHMS, Cleays MPEUIOKEHHOW WHCTPYKIIUH,
BBIUMCIIATh 3HAUEHUE BEJIUYMHBI U aHAIM3UPOBATH IOJYyUYEHHBIE

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

CO6.]'IIOI[8.TB ImpaBujia TCXHHUKHU 0e30MmacHOCTH npu pa60Te C

71a00paToOpHBIM 000pyIOBaHHEM

1.14

pa3nuyaTh OCHOBHBIE NMPU3HAKM H3YYEHHBIX (U3MYECKUX MOJENEH:
MatepuagbHast TOUKa, a0COTIOTHO TBEPAOE TEJO, TOUCUHBIH HCTOUHUK
CBETa, JIy4, TOHKas JINH3a, IIAHETapHAs MOJENb aTOMa, HYKJIOHHAas

MOJICJIb aTOMHOT O dapa

1.15

XapaKTepu30BaTh MPUHIHIBI JIEHCTBUS W3yYEHHBIX NPUOOPOB U
TEXHUYECKMX YCTPOWCTB C ONOPOM HAa HX ONHUCAHUA, HCIOJIB3Ys
3HaHHUA O CBOWCTBAX (HU3MYECKUX SBIECHUH U HEOOXOIUMBIE

(usnueckrue 3aKOHOMEPHOCTU

1.16

HCIIOJNb30BaTh CXEMbl U CXEMaTUYHbIE PHUCYHKHM HM3YYEHHBIX
TEXHUYECKHUX YCTpPOMCTB, U3MEPUTENBHBIX  MPUOOPOB U
TE€XHOJIOTUYECKUX TMPOIECCOB IMPU PEIICHUU y4eOHO-MPAaKTHYECKUX
3aj1a4, ONTUYECKHE CXEMBI ISl TOCTPOCHUS N300paKeHUH B IMJIOCKOM

3epKajie ¥ COOMpAroIIeii TMH3e

1.17

OPUBOJUTh MPUMEPHl (HAXOAWTh HWHGOPMAIMIO O MpUMEpax)
NPaKTUYECKOT O UCITOIb30BaHMS (PU3NYECKUX 3HAHUI B TOBCETHEBHON
KU3HU Uil oOecmedeHusi O€30MacHOCTH MpH  OOpalieHuu C
npuOopamMH U TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHCHHUSI 37I0POBbS

COOJIFO/ICHHSI HOPM SKOJIOTUYECKOTO MOBEACHUS B OKPYXKAIOLIEH cpefe

1.18

OCYILECTBIIATh MOUCK MH(OpMaK (PU3NUECKOTO COJIEPKAHUS B CETH
WutepHer, camocToATeNbHO (OPMYNHpYsS TOMCKOBBIM  3ampoc,
HaxOIWUTh IIyTH  ONpPENENCHUs  JOCTOBEPHOCTH  ITOJIYYEHHOU
uH(pOopMallMM HAa OCHOBE MMEIOIMXCA 3HAHUM U JOMOJHUTEIBHBIX

HNCTOYHHNKOB

1.19

UCIONb30BATh IPU  BBIMNOJHEHUM YYEOHBIX 3aJaHUM Hay4yHO-
MOMYJSIPHYIO JUTEPATYpy (HU3MUYECKOTO COJEpKAHUS, CIPABOYHBIC
MaTepuansl, pecypcbl cetu  MHTepHeT; BIageTh NpUEMAMH

KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHusi HHPOPMALIMN U3 OJAHOU




3HAKOBOW CHUCTEMBI B APYTYIO

1.20

co3aBaTh COOCTBEHHBIE INHCbMEHHBIE M YCTHBIE COOOILIEHMS Ha
OCHOBE HWH(OpMAMK W3 HECKOJIBKUX HCTOYHHKOB (PU3HMIECKOTO
coJiep>KaHus, MyOJMYHO IMPEACTABIATh PE3yJbTaThl MPOEKTHOW HIIH
UCCIIEIOBATENIBCKOM  AEATENbHOCTH, NpPU  3TOM  I'PaMOTHO
UCIIOJIb30BaTh U3YUYEHHBIM TOHATUMHBIN almapar u3y4aeMoro pasaena
(GU3MKKM U CONPOBOXAATH BBICTYIUIEHHE IPE3EHTAlUEH C y4ETOM

0cobeHHOCTEHN ayJUTOPHUHN CBEPCTHUKOB

1.21

MPU BBITTOJTHEHUHM YYEOHBIX MPOEKTOB M MCCIEAOBAHUN (PU3NUECKHUX
MPOLIECCOB pACIpeAesiTh 00SI3aHHOCTU B TpYIIE B COOTBETCTBUU C
IIOCTABJIEHHBIMU  33JlayaMH, CJIEOUTh 3a BBINOJHEHUEM ILJIaHA
JEUCTBUM WU KOPPEKTHPOBATh  €ro, aJeKBaTHO OLEHUBATH
COOCTBEHHBIH BKJIAJ B JIEATEIBHOCTh TPYIIbl, BBICTPAUBATh
KOMMYHHMKAaTUBHOE  B3aMMOJEWCTBUE,  MPOSBISISI ~ TOTOBHOCTh

paspemarh KOH(IMKTHI




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kon
pasnesa

Kon
JIeMEHTAa

HpOBepfleMbl € 3JIECMCHTBI COJACPKaAaHUSA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOILIEIO MHUPA

1.1

®uszuka — Hayka O Mpupoje. SIBIEHUS NPUPOJBI.
@du3nyecKue SBJICHUSA: MEXaHUYECKHE, TEeIIOBbIE,

SJICKTPHUUYCCKHEC, MAIrHUTHBIC, CBETOBBIC, 3BYKOBBIC

1.2

@usnyeckne BeMUYMHBL. M3MepeHue (QuU3MUECKUX
BenmuuuH. Dusnueckue npubopel. [lorpemHocTtsb

n3MepeHnii. MexxayHapoaHas CucTeMa €uHMIL

1.3

EcTtecTBeHHOHAY4YHbIII METOJl MO3HAHUA: HAONIOAECHUE,
IIOCTAHOBKA HAY4YHOI'0 BOIIPOCA, BBIJBUIKEHUE THIIOTES,
HKCHEPUMEHT IO IpPOBEpKE THUIOTE3, OObIACHEHHE

Ha0JII0OJaEMOr 0O ABJICHUS

1.4

Omnucanue (bHSI/II-IGCKI/IX SIBIICHUM C TOMOIIBIO MOJIeNIEH

1.5

[TpakTHueckue paboThI:

H3mepeHune pacCcTosHHUIM.

N3mepenne o0bEMa KUIKOCTH U TBEPAOTO Tema.
Onpenenenune pasMepoB MaJBIX TEIL.

W3mepenue temmeparypsl NPU IIOMOLIM KUAKOCTHOTO

TEPMOMETPA U AATUNUKA TEMIIEPATYPhI

[NIEPBOHAYA

JIbHBIE CBEAEHNW A O CTPOEHMU BEILECTBA

2.1

CtpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, X Pa3MeEpHI.
OneIThl,  JOKa3blBAIOLIME  JUCKPETHOE  CTPOEHUE

BEIIECTBA

2.2

JBuxenue wyactun  BemiectBa.  CBs3b  CKOPOCTH
JBUKEHUS 4YacTUL[ C TemIieparypoil. bpoyHoBckoe

IBUkeHue, updy3us

23

B3aHMOHCﬁCTBHe HJacCTUll BEIICCTBA: IPUTAKCHUC U

OTTAJIKUBAHHE




24

ArperatHple COCTOSHHUS BEIIECTBA: CTPOCHUE Ta30B,
KUJIKOCTEH W TBEPABIX (KPUCTALIMYECKHX) Tell.
B3anMoCBs3p MEXy CBOWCTBAMHU BEIECTB B Pa3HBIX
arperaTHbIX COCTOAHHAX WM HUX ATOMHO-MOJICKYJIAPHBIM

CTpOCHUEM

2.5

OcobeHHOCTH arperaTHhIX COCTOSIHUHN BOIBI

2.6

[TpakTuueckue pabOTHI:

Ouenka jauameTpa aromMa METOJOM  psaaoB  (c
UCIoNb30BaHueM (oTorpaduii).

OnbITH O HAOMIOACHUIO TETJIOBOT'O PACIIMPEHUS T'a30B.
OnpITHI no 00HapYKEHUIO JIEHCTBUS CHIT

MOJIEKYJIIPHOTO TPUTSHKEHU S

JIBIDKEHUE U B3AUMOJIENCTBUE TEJ

31 MexaHn4eckKoe JIBHKCHUE. PaBromepHoe H
' HEPAaBHOMEPHOE JBUXKCHUE
12 Ckopoctb. CpenHsisi CKOpOCTh IPU HEPAaBHOMEPHOM
' JBUKEHUHU. PacyéT nyTu U BpeMEHU IBUKECHUS
SIBnenune mHepnuu. 3aKOH MHEpIUHU. B3aumopeiicteue
33 TeJ KaKk MPUYMHA U3MEHEHHsI CKOPOCTH JBH)KEHUS Tell.
Macca xak Mepa HHEpTHOCTHU Tefa
14 IInotHOCTS BemiecTBa. CBSI3b INIOTHOCTH C KOJIMYECTBOM
' MOJICKYJ B €IMHHIIE 00hEMa BEIIeCTBA
3.5 Cuia kak XapakTepUCTUKA B3aUMOAECUCTBUS TEN
16 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢
' MOMOIIIBIO TUHAMOMETPA
37 SIBneHMe TATOTEHHA U cuiia TsbkecTu. Cuila TSHKECTH Ha
' Ipyrux miaaHerax. Bec rena. Hesecomocts
13 Cuna tpenus. TpeHue CKOJIBKEHHUS U TPEHUE MOKOSL.
' TpeHue B pupoze U TEXHUKE
19 CrnoxeHue cuj, HanpaBJIEHHBIX IO OJHOM MPsAMOIL.
' PaBHOAEHCTBYIOIIAS CUIT
[IpakTuueckue paboTHI:
3.10 OnpeneneHue CKOPOCTH PAaBHOMEPHOTO  JBMIKEHUS

(mapuka B JKHUJKOCTH, MOJEIH  AJIEKTPUUYECKOIO




aBTOMOOMJIST W Tak pjanee). OmnpeneneHue cpeaHei
CKOpOCTH CKOJIBKEHUs Opycka MM IIapuka II0
HAKJOHHON miockocTd. OmpeneneHue IUIOTHOCTH
TBEPIOTO Tena. OnbITHI, JEMOHCTPUPYIOLIHE
3aBHCHMOCTb pacTsHKeHHs (IedopManuu) MpyKUHBI OT
OPUJIOKEHHOW cuibl. OMNbBITEL, JAEMOHCTPUPYIOIINE
3aBHCHMOCTb CHJIBI TPEHUS CKOJIBXKEHHUS OT Beca Tela U

XapakTepa COIPUKACAIOIIMXCS IOBEPXHOCTEN

duszndecKue SIBICHUS B npupoac: NpUMCpPhbl ABUKCHUS C

3.11 Pa3IMYHBIMUA CKOPOCTIMM B )KMBOW M HEXKUBOW IPUPOJIE,
JeiCTBHE CUJIBI TPEHUS B IPUPOJIE U TEXHUKE
3.12 TexHuyeckue ycTpoiicTBa: JUHAMOMETP, MOAILIUITHUKA

JIABJIEHUE TBEP/BIX TEJI, )KUJAKOCTEI U TA30B

HaBnenue tBEpmoro Ttena. CrocoObl yMEHBIIEHUS U

1 YBEJIMUCHHUS 1aBJICHUS
49 JlaBnenue rasza. 3aBUCUMOCTh JaBJICHUS ra3a oT 00bEMa,
' TeMIIepaTypbl
43 Ilepenaua naBieHUs TBEPABIMU TEIAMU, KUIAKOCTAMHU U
' razamu. 3akoH [lackans. [THeBMaTnueckue MalmHbI
3aBUCHMOCTDh JABJICHHUS KUAKOCTU OT TIIyOHHBI.
4.4 ['unpocratrdeckuii mapagokc. CooOIIamuecs: CoCy/Ibl.
['uapaBiuyeckue MeXaHU3MbI
AtMmocpepa 3emin u atmocdepHoe naBienue. [Ipuunnbl
45 CYyIIECTBOBAHUS BO3AYMIHONW 000y0uku 3emin. OmbIT
' Toppuyeniau. 3aBUCUMOCTb aTMOC(HEPHOTO JaBJICHUS OT
BBICOTHI HaJl YPOBHEM MOPSI
46 Usmepenue armocdepHoro pasienus. [Ipubopsr s
' U3MEpEeHUsl aTMOCHEPHOTO JaBICHUS
JlelicTBME KMIKOCTHM M ra3a Ha MOTPYyXKEHHOE B HHUX
4.7 Teno. BelTankuBaromas (apxuMenoBa) cuiia. 3aKOH
Apxumena
4.8 [InaBanue ten. BoznyxormiaBanue
49 [TpakTuueckue paboOTHI:

I/ICCHCI[OBaHI/Ie 3aBUCHUMOCTH B€Ca TC€jIa B BOJC OT




00béMa MOrpyXE€HHOM B JKMJAKOCTh 4YacTU TeJja.
OnpeneneHre BHITAUIKABAKOIIEH CUJIBI, IEHCTBYIOIIECH Ha
TEI0, TMOrpy’k€HHOe B  JXuUJAKOCTb.  IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHUJIbI, IEHCTBYIOLICH
Ha TEJIO B JKUAKOCTH, OT Macchl Tema. OTBITHI,
JEMOHCTPHUPYIOIIME  3aBUCHUMOCTh  BBITAIKHWBAOILEH
CUJIbI, ACWCTBYIOIIEH Ha TENO B KHUAKOCTHU, OT 00BEMA
MOrpyKEHHON B JKUAKOCTh YAaCTH TE€Ja U OT INIOTHOCTH
AKUJKOCTH. KonctpynpoBanue  apeomerpa Wi
KOHCTPYUPOBAHUE  JIOAKM W  OIpeleneHue e

rpy30I0ABEMHOCTH

dusznyecKue SABJICHU L B npuponae: BJIMAHUC

4.10 aTMoc(hepHOro aBICHUS Ha KUBOU OpraHu3M, IIaBaHHNe
pBIO
TexHuueckue yCTpOHCTBA: COOOLIAIONIMECS COCYIBI,
411 YCTPOHCTBO BOJOMPOBONA, THAPABIMYECKHI TIpecc,

MaHOMETp, OapoMeTp, BBHICOTOMEp, MOPIIHEBOM Hacoc,

apeomerp

PABOTA, MOIIIHOCTb, DHEPI' A

5.1 Mexanuueckas paborta
5.2 MexaHuueckast MOIITHOCTb
53 [IpocThie MexaHU3MBI: pbIUar, OJIOK, HaKJIOHHAs
' IJIOCKOCTB. [IpaBuito paBHOBeCHS pbryara
54 [IpumeHneHue npaBuiIa paBHOBECUS pbluara K OJIOKy
«3onoroe  mpaBwio»  MexaHuku. Koapdunuent
5.5 IIOJIE3HOTO JNEUCTBUSA MEXaHU3MOB. IIpocteie
MEXaHHU3MbI B OBITY U TEXHHUKE
5.6 [loTeHumnanbHast SHEPTUU TeNA, MOJHATOTO Hal 3eMIIEN
5.7 Kunernueckas sHeprus
53 [Tonnas mMexaHudeckass SHEpPrus. 3aKOH M3MEHEHHS M
' COXpaHEHMSI MEXaHUYECKON IHEPTUn
[TpakTuueckue paboOThI:
5.9 Onpenenenue paboOTbl CUIIBI TPEHUS IPH PABHOMEPHOM

JABHXKCHUHN TCJIa IIO FOpH3OHT3JII:H0fI IMOBCPXHOCTH.




HccnenoBanne  yClIOBUM ~ paBHOBECHsI  phlyara.
N3mepenne KIIJ[ nHakioHHON mmiockocTu. M3yueHnue

3dKOHa COXpPaHCHUA MeXaHUYeCKOH OHCPIrUHr

®usnuueckue SBJICHHS B MPUPOJAE: phIYATM B Tele

5.10
4eJI0BEKa
TexHuyeckue yCTpOWCTBA: phlYar, IMOJBUKHBIA U
5.11 HEIOJIBUKHBIM OJOKM, HAKJIIOHHAs IJIOCKOCTh, IIPOCThIE
MEXaHU3MBI B OBITY
8 KJIACC
Kon Kon
IIpoBepsiembie 31eMEHTHI COACPKAHUSA
paszaeJia 3J1eMeHTa
TEITJIOBBIE SABJIEHU A
OCHOBHBIE TOJOXEHUS MOJIEKYJISIPHO-KUHETHYECKON
. TEOpUU CTPOEHHUsI BelecTBa. Macca M pa3Mepsl
' MoJsiekyld.  OmbIThl, TMOATBEP)KIAIOIIME  OCHOBHBIE
MIOJIOKEHU S MOJIEKYJIIPHOKHUHETUYECKOM TEOPUH
Mogaenu  TBEPIOro, JKUAKOTO U Ta3000pa3HOro
6.2 cocTrosiHMM BeunlecTBa. Kpucrammmueckue U amopgHbie
Tena
OOBbsicCHEHHE CBOWMCTB T'a30B, JKUJIKOCTEH U TBEPIBIX TEI
6.3 Ha OCHOBE IIOJIOKEHHH MOJIEKYJISIPHOKMHETHYECKOU
6
TEOpUU
6.4 CmaunBaHue U KallWJUISIPHbIE SIBJICHUS
6.5 TeroBoe pacIlUpeHUe U CKATHE
66 Temneparypa. CBs3b TeMmeparypbl €O CKOPOCTBIO
' TEIJIOBOTO IBHYKEHUS YaCTHI]
6.7 Buytpenuss sueprus. CriocoObl M3MEHEHUSI BHYTPEHHEH
. SHEPruu: Terjonepeaaya U CoBepuieHue paboThl
63 Bugp! tennonepenauun: TEMIONPOBOIAHOCTb, KOHBEKIUS,
' U3JyyeHue
6.9 KonuuectBo  Temnorel.  YaenpHas — TEMJIOEMKOCTb




BCIICCTBA

TeniooOMEH ¥ TEMJIOBOE paBHOBECHE. YpPaBHEHHE

6.10
TeIJI0BOro OanaHca
611 [1naBneHue n oTBEpAEBaHNE KPUCTALIIMYECKIX BEILIECTB.
' VYaenpHas TEIIoTa IIaBJICHUs
[TapooOpazoBanue u  KoHueHcauus. cnapenwue.
610 Kunenue. VYaenpHas Temiota mapooOpa3oBaHUSL
. 3aBUCHMOCTh TEMITEpPaTypbl KUIIEHHS OT aTMochepHOoro
TaBJICHUS
6.13 BrnaxnocTs Bo3ayxa
6.14 DHeprus TOIIMBA. Y IeJIbHAs TENJI0Ta CTOPAHUS
[Ipuanuner  paboTel TemioBbIX aBuratenen KIIJ]
6.15 TEIJIOBOT'0 JABUTaress. TenjgoBble ABUTATENU M 3alUTa
OKpYXKarolien cpeJibl
6.16 3aKOH COXpaHEHHUS U MPEBPALICHUS SHEPTUHU B TEIIIOBBIX
' npoiieccax
[IpakTuueckue paboTHI:
OnbIThI o 0OHapy>XEHUIO JIEWCTBUS cul
MOJIEKYJISIPHOT'O MPUTSHKCHUSL.
OmnpITel MO BBIPALIMBAHUIO KPUCTAIOB MOBAPEHHOI
COJIM WJIM caxapa.
OnbITHI 110 HAOJIOICHUIO TETJIOBOTO PACHIMPEHHUS Fa30B,
KUJIKOCTEN U TBEPABIX TEIL.
OrnpezneneHue AaBJieHUs BO3yXa B OaJlJIOHE HIMPHUIIA.
6.17 OmneITHl, JEMOHCTPUPYIOIIUE 3aBUCUMOCThH JABJICHUS

BO3/yXa OT €ro 00bE€Ma M HarpeBaHUS UM OXJIAXKICHUS.
IIpoBepka ruUmoOTE3bl JTUHEWHOW 3aBUCUMOCTH JJIMHBI
CTONOUKA XUIKOCTH B TEPMOMETPHUYECKOW TpyOKe OT
TeMIEpaTyphl.

HaGmronenune u3MeHeHUs BHYTPEHHEH »HEpPrud Tena B
pe3yJibTaTe Teruionepesaud U padoThl BHEIIHUX CHIL.
WccnenoBanue siBeHUs TENI000MeHA TPU CMEITMBAHUHT

XOJIOJTHOM M TOPSTYEH BOJIBI.




OmnpeneneHue KOJIMYECTBA TEIJIOTHI, IMOJIYYEHHOTO
BOJIOM TPH TEMJI000OMEHE C HAarpeThiM METATUYECKUM
HJITHIPOM.

OnpeneneHue ynenbHON TEMIOEMKOCTH BELIECTBA.
HccnenoBanue mpoiiecca HCIapeHUS.

OrnpeneneHue OTHOCUTENBHON BIAKHOCTH BO3IyXa.

Omnpenenenue yaeabHON TEIUIOTHI MUIABICHUS JIbJA.

6.18

®dusnuueckue SBJIEHUS B MPUPOJE: IMOBEPXHOCTHOE
HAaTsHKEHWE W KanWJUISIpHBIE SIBJICHUS B MPHUPOJIE,
KpHUCTaJJibl B Ipupoje, uznyyenue ColHila, 3aMep3aHue
BOI0EMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POChl, TYMaHa,

WHEes, CHeTa.

6.19

TexHuyeckue yCTpPOWCTBA:  KaNWJUIAPBI, IPUMEPHI
UCIIOJIB30BAHUS KPUCTAJUIOB, JKUAKOCTHBI TEPMOMETD,
JATYMK TEMIEpaTypbl, TEPMOC, CUCTEMa OTOIJICHUS
JIOMOB, THUT'POMETpPHI, ICHUXPOMETp, MapoBas TypOHHa,

JABUTATCJIb BHYTPCHHET O CrOpaHus.

SJIEKTPUYECKUE U MATHUTHBIE ABJIEHU A

7.1 OnekTpu3anus Tell. J[Ba posa aNeKTPUYECKHUX 3aps0B
B3aumopeiictBue 3apspkeHHBIX Ten. 3akoH Kynona

7.2 (3aBHCHMOCTb CHJIBI B3aUMOJICH CTBHSA 3aPSHKEHHBIX TN OT
BEJIMYMHBI 3apSAJ0B U PACCTOSHUS MEX]Ty TEIaMH )
Onektpuyeckoe nosie. Hanpsmxk€HHOCTD 3J1€KTPUYECKOTO

7.3 nons. [IpyHOUN Ccynepno3uuuu dJIEKTPUYECKUX I10JIEH
(Ha KaueCTBEHHOM YpPOBHE)
Hocurenu osnexTpuyeckux 3apsjioB. OJeMEHTapHbIN

7.4 anekTpuueckuil 3apsaa. Ctpoenue aroma. [lpoBonHuku n
JTUAJIEKTPUKHU

7.5 3aK0H COXpaHEHHUS DJIEKTPUIECKOTO 3apsiaa

76 ONeKTpUYeCKUd  TOK.  YCIOBHUSI  CYIIECTBOBaHUSA

. 9JIEKTPUYECKOI0 TOKA. MICTOUHNMKYN TOCTOSHHOIO TOKA
7.7 JlericTBus 3JIEKTPUYECKOT O TOKa (TerutoBoe,




XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

KHNOKOCTAX U ra3ax

Onektpudeckass menb. Cuiia ToOKa. ODJIEKTPUUECKOE

7.8

HaIpsHKEHUE

ComnpoTuBieHue MPOBOJ/IHUKA. YaensHoE
7.9

COIIPOTUBJICHHE BEIIECTBA
7.10 3akon Oma Ji71s1 y4acTKa 1enu

[TocnenoBarenbHOe W TMapaUIeIbHOE  COCIMHEHHE
7.11

MPOBOJHUKOB

Pabora ¥ MOIIHOCTh DJJIEKTPUYECKOTO TOKA. 3aKOH
7.12

Jxoyins — Jlenia
713 DJIEKTPUYECKUE IEMTH W TOTPEOUTENIN SIECKTPUUSCKOU

sHepruu B ObITy. KopoTkoe 3aMbikaHue

IlocTossHuble MarHuThl. B3auMoaeiicTBUE IOCTOSHHBIX
7.14

MarHuTOB
715 MarautHoe 1moae. MaruuTHoe mojie 3eMIIM W €ro

3Ha4YEHUE 11 JKU3HU Ha 3eMIte

OmnsiT Dpcrena. MarHuTHOE MOJI€ SIEKTPUUECKOT O TOKA.
7.16

[IprMeHeHrEe 2JIEKTPOMAarHUTOB B TEXHUKE

JlelicTBE€ MarHMTHOTO TOJS Ha MPOBOJHUK C TOKOM.

DJIEKTPOJBUTATENb MOCTOSHHOTO TOKa. Vcnonp3oBanue
7.17

3JIEKTPOJIBUTATENIE B TEXHUYECKHUX YCTPOMCTBAaxX M Ha

TpaHCIIOpTe

OnbiTel  @apanes.  SIBieHHE  3JIEKTPOMAarHUTHOMN
7.18

uaaykuuu. [Ipasumno Jlenna

DJEKTpOreHeparop. Cnoco0mr MOJIyYEHU S
7.19 3JIEKTPUUYECKON SHEpruu. DJeKTPOCTAHIIUU Ha

BO300HOBIISIEMbIX HCTOUHHKAX YHEPTUU

[IpakTryeckue paboOTHI:
720 OnpITHl IO HAOJIIOACHUIO JIEKTPU3AIMH TEJl MHAYKIUEH

" IPU COIMPUKOCHOBCHHH.

HccnenoBanue NEUCTBUS DJIEKTPUYECKOrO OIS Ha




HpOBOI[HI/IKI/I 158 I[I/IE)JIGKTpI/IKI/I.

COopka ® TmipoBepka pPaOOTBI AICKTPUUYCCKOH IICIH
IIOCTOSIHHOT'O TOKa.

N3mepeHue u peryiupoBaHue CUITBI TOKA.

H3mepenne u peryampoBaHue HANPSHKEHUS.
HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, HAYIIETO Yepes3
pPEe3UCTOpP, OT COMPOTUBIICHUS PE3UCTOPA U HATIPSHKCHUS
Ha pe3UCTope.

OnsITHI, JIEMOHCTPUPYIOIINE 3aBUCUMOCTD
3JIEKTPUUYECKOTO COMPOTUBJIEHUS] MPOBOJHHKA OT €ro
JUTHHBI, TIOMIAIA TIOTIEPEUYHOT0 CEUCHHS M MaTepuala.
[IpoBepka mpaBuiia CIOXKEHUS HANPSHKEHUU TIpU
MOCJICIOBATEIbHOM ~ COSAMHEHHH JIBYyX PE3UCTOPOB.
IIpoBepka mpaBuiia [iis CHJIBI TOKA IIPU MAPaUICIBHOM
coenmuHEeHUW  pesuctopoB. OmpeneneHue  pabOTHI
AIEKTPUYECKOT0 TOKa, MAYLIETO 4Yepe3 Pe3ucTop.
OmnpeneneHne  MOIIHOCTH  DJIGKTPUYECKOTO  TOKa,
BBIJICIIAEMON Ha pe3urcTope. MccnenoBanne 3aBUCUMOCTH
CUJIBI TOKA, UJYIIEro Yepe3 JIAMIIOUKY, OT HampsDKCHUS
Ha Hell. Onpenenenue KII1/I narpeBarens. MccnenoBanue
MardiMTHOTO B3aMMOJEHCTBUS HOCTOSHHBIX MarHHUTOB.
I/I3y‘-I€HI/IC MAarHvuTHOTI' O IT1OJIA ITIOCTOSSHHBIX MArHUTOB HpI/I
UX OOBCIMHEHWH W pa3neieHuu. FccnemoBanue
JIEMCTBHS AJIEKTPUYECKOT0 TOKA HA MATHUTHYIO CTPEJIKY.
OneIThl, JAEMOHCTPUPYIOLUIME  3aBUCUMOCTb  CHJIbI
BSaHMO)IeﬁCTBHﬂ KaTYHIKI/I C TOKOM MU MarHurta OT CHUJIbI
TOKAa M HampaBJeHUs TOKa B Karymke. l3ydeHue

JI@fICTBI/IS[ MAarHuTHOro I1oJjid Ha HIPOBOAHHUK C TOKOM.

KoncrpyupoBanue 51 U3y4YECHUE paboTsI
3JIEKTPOJIBUT ATEIISL. N3mepenune KITJ
BHGKTpOI[BHFaTGHLHOﬁ YCTaHOBKH. OMBITE 10

HCCICJOBAHUIO SIBJICHHU S 3JI€KTpOMaFHHTHOI>'I UHAYKOUU:

HCCICIJOBaHUC W3MCHCHUHN 3HAaYCHHS U HalpaBJICHUSA




HHAYKOUOHHOI'O TOKa

7.21

®u3nyecKue SBICHHUS B MPUPOJE: DIECKTPUUECKHUE
ABIIEHUsT B arMmocdepe, OBIEKTPUYECTBO  KUBBIX
OpPraHW3MOB, MarHUTHOE ToJIe 3eMIIH, Apei] MOIOCOB,
POJIb MArHUTHOT'O TOJISA IS KU3HU Ha 3emiie, OJIIpHOe

CHUSHUC

7.22

TexHHuYecKkue yCTPOMCTBA: 3SJIEKTPOCKOIL, aMIIEpPMETP,
BOJIETMETp, PEOCTaT, CUETUUK DIICKTPUUYECKOW SHEPruH,
DJIEKTPOOCBETUTENBHBIE  MPUOOPBI, HarpeBaTelIbHbIC
3JEKTPOIIPUOOPHI (mpumepsl), ANEKTPUUYECKHE
NPEIOXPAaHUTENN, DIIEKTPOMArHHUT, AIIEKTPOIABUTATENb

IMOCTOAHHOT O TOKA, TCHEPATOP IMMOCTOSIHHOT'O TOKA

9 KUIACC
Kon
Kon snementa [IpoBepsieMble JIEMEHTBI COACPKAHUS
paszena
MEXAHUWYECKUE ABJIEHUA
%1 Mexannueckoe JABMIKEHHME. MarepuanpHas TOYKA.
' Cucrema orcuéra

8.2 OTHOCHUTENIBHOCTh MEXaHUYECKOTO IBUYKEHUS

8.3 PaBHOMEpHOE NPSMOIMHENHOE ABUKEHUE
HepaBHoMepHoe npsiMonuHelHoe apuxeHue. Cpeanss

8.4 U MIHOBEHHAs CKOPOCTb Tela IPU HEPaBHOMEPHOM
TBUKCHUH

8
05 Yckopenue. PaBHOyCKOpEeHHOE IPSIMOJIMHENHOE
' JIBUKCHHE

8.6 Cob6oanoe nanenue. OnbiTel ['anunes
PaBHOMepHOe nBHKeHHE MO OKpyxHOcTH. Ilepuon u

8.7 yacTtora oOpamenus. JIuHeliHas W yrioBas CKOPOCTH.
IleHTpOoCcTpeMUTENBHOE YCKOPEHUE

8.8 [TepBwrit 3akon HetoToHa

8.9 Bropoii 3akon HeroToHa




8.10

Tperuii 3axkon HeroToHa

8.11 [IpuHUHMD CYyNIEPIO3ZULIUU CUTT
8.12 Cuna ynpyroctu. 3akoH ['yka
8 13 Cuiia TpeHHS: cuJla TPEHHS CKOJIBKEHUS, CUjla TPEHUs
' MOKOSI, APYTUe BUIbI TPEHUS
%14 Cuia TsDKECTM W 3aKOH BCEMHUPHOTO TSTOTEHUS.
' VYckopeHue cBOOOAHOIO NaieHus
815 JBuxenue  nmaHer  Bokpyr  Connuma.  Ilepmas
' KOCMMUECKasi CKOpocTb. HeBecoMoCTh U neperpysku
816 PaBHOBecHe MaTepranbHOM TOUKH. AOCOTIOTHO TBEPIOE
' TEJIOo
817 PaBHOBecue TBEpHOro Tena ¢ 3aKpPENJIEHHOW OCBIO
' BpaieHus. MoMeHT cuibl. LleHTp TskecTn
8.18 Nmnynbee Tena. U3mMenenune uMiryiasca. MIMnynsc cHibl
8.19 3aKOH COXpaHEHHUs UMITYJIbCa
8.20 PeakTuBHOE ABUKEHNE
8.21 Mexanuueckasi paboTa U MOIITHOCTh
g2 PabGora cun Tskectu, ynpyroctd, TpeHus. CBszb
' SHEPrUuu U paboThHI
5 [loTreHuuanpHass 2HeEprust Teja, MOJHATOTO  HaJ
8.23 TIOBEPXHOCTBIO 3eMIIH
8.24 [ToreHnManpHas YHEPrUs CKATON MPYKUHBI
8.95 Kunernueckas sHeprus. Teopema O KHHETHYECKOU
' SHEPruu
8.26 3aKOH COXpaHEHHUsI MEXaHUYECKON SHEPTUU
[TpakTryeckue paboOTHI:
OmnpeneneHue cpeaHel CKOPOCTH CKOJBXKEHHS Opycka
WU JIBUKEHHUS IIapUKa 1O HAKJIOHHOW IIOCKOCTH.
OmnpeneneHue yCKOpeHUs Tejla IPU PaBHOYCKOPEHHOM
8.27 JBU>KCHUU 110 HAKJIOHHOM IIJIOCKOCTH.

WccnenoBanne 3aBUCMMOCTH MHYTH OT BPEMEHHU IpU
PaBHOYCKOPEHHOM JBHMKEHUHU 0€3 HaualbHON CKOPOCTH.
IIpoBepka ruIOTE3Bl: €CIM TPU PABHOYCKOPEHHOM

JABUXKCHHN U 0e3 HayaJabHOU CKOPOCTH IIYTHU OTHOCATCA




KaK psO HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIINE
IPOMEXYTKH BPEMEHH OJITHAKOBBHI.

HccnenoBanne 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHUS
OT CHUJIBI HOpMalbHOro pJaBieHus. OmnpeneneHue
Kod(uImeHTa TpEeHHsS CKONMBKeHHs. OrnpeneneHue
KECTKOCTH TpYyXuHBI. OrmpeneneHue padOTHl CHIIBI
TPeHHUsT TpU PABHOMEPHOM JIBJKEHHUH Tela IO
rOpU30HTAIBHONW MOBepXHOCTH. OnpeneneHue padoThl
CHJIBl  yOPYyrocTH  HpuU  ToAbéMe  rIpy3a C
UCIOJIB30BAaHMEM  HEMOJBM)KHOTO U MOJBMIKHOTO

0JIOKOB

dus3nyeckue SABJICHUS B NpUupoAC: MPUINBLI U OTJIUBBI,

8.28 nBrkeHne 1uiaHeT COJMHEYHOM CHCTEMBI, pEaKTUBHOE
JIBUKEHUE KUBBIX OPraHU3MOB
229 TexHuueckue ycTpoucTBa:  CHIMAOMETP, JAaTYUKHU

ITOJIOKEHMU S, PACCTOSIHUSA U YCKOPEHUSI, PAKEThI

MEXAHUYECKHNE KOJIEBAHMA 1 BOJIHBI

KonebarensHoe JABUIXKCHHUC. OcCHOBHBIC XapPaKTCPUCTHUKU

- KOJICOaHU I : EPUO/I, 4aCTOTa, aMILIUTY/Ia
97 MaremaTnyeckuit u Npy>KUHHBIN MasTHUKH.
. [IpeBpaieHre sHEprum Npu KosiedaTeaIbHOM JBUKEHUH
93 3aryxatomue KoyiebaHus. BbIHYXIEHHbIE KOJIEOaHUSL.
' Pesonanc
Mexannueckue BoiIHbl. CBOICTBA MEXaHUUYECKUX BOJIH.
94 [IponosnibHbIE M TONEpeYHbIE BOJHBI. [[1HA BOJNHBI U
' CKOPOCTb €€ paclpoCTpaHeHHUs. MexaHu4eCKue BOJIHBI
B TBEPJOM TeJIE, CECMUYECKHE BOJIHBI
9.5 3ByK. ' poMKOCTB 1 BbICOTa 3ByKa. OTpake€HHE 3ByKa
9.6 WNHudpas3Byk u yIbTpa3ByK
[IpakTryeckue paboOTHI:
OnpeneneHue 4acToThl UM Iepuojna  KoseOaHui
97 MaTEMAaTUYECKOTO MasiTHUKA.

OmnpeneneHue 4acToThl M INepHoJa  KoseOaHMi
NPY>KMHHOI'O MasiTHUKA

HccnenoBaHne 3aBUCHMOCTH  IepUoOja  KOJIeOaHHH




IIOABCIICHHOTO K HHUTHU rpy3a OT JIMHBI HWUTHU.
HccnenoBanne 3aBUCUMOCTH Tepuoja KoJeOaHui
NPY>KMHHOTO MasTHHUKa OT Macchl rpysa. IIpoBepka
HE3aBUCUMOCTH nepuoja Konebauui rpysa,
IIOABCHICHHOI'O K HHUTH, OT MacCChl pr33 U XECTKOCTH

npykuHbl. I3MepeHune yckopeHus: CBOOOIHOTO MaJeHUs

dusnueckne SABJICHUS B IpUupoac: BOCIIPUATHEC 3BYKOB

9.8 KUBOTHBIMH, 3€MIIETPACEHUE, CEWCMUYECKHE BOIHBI,
LIYHaMH, 3XO
99 TexHuyeckue yCTpOMCTBA: 3XOJOT, HCIOJbH30BAHUE

yIBTpa3ByKa B ObITY U TEXHUKE

SJIEKTPOMATHUTHOE ITIOJIE U OJIEKTPOMAT'HUTHBIE BOJIHbI

DNIEeKTPOMAarHUTHOE MOJE. DJIEKTPOMarHUTHHIE BOJIHBI.

101 CBoliCTBa 3JIEKTPOMAarHUTHBIX BOJIH
10.2 [IIkana 3n€KTPOMarHUTHBIX BOJIH
103 OnexTpoMarHuTHas npupona ceera. CKOpocTh cBeETa.
' BoisHOBBIE CBOIICTBA CcBETa
10 [IpakTrdeckue paboTHI:
10.4 N3yueHne CBOWMCTB  DJIEKTPOMATHUTHBIX BOJH C
MTOMOIIIBI0 MOOMIIBHOTO Tese(oHa
dusnyeckue SBJICHHUS B IpUpoOJE: OHOJIOrHYECKOe
10.5 JecTBUE BHUJIUMOTO, yIIBTPadrOJIETOBOTO "
PEHTI€HOBCKOI'0 U3Iy4YEeHHU I
10.6 Texuuyeckue yCTpOICTBA:! MCIIOJI30BAHNE
' 3JIEKTPOMAarHUTHBIX BOJIH JJIsl COTOBOW CBSI3U
CBETOBBIE ABJIEHNA
11.1 JlyueBast Mmosiens cBeta. ICTOUHUKHN cBETa
11.2 [IpssmonnHeiHOE paclipOCTpaHEHUE CBETa
13 OTtpaxkenue csera. [1nockoe 3epkaio. 3aKkoH OTpaskEHUS
11 ' CBETa
114 IIpenomnenue cBera. 3aKOH IIPEIOMIIEHHS CBETA.
' [TonHoe BHyTpeHHEE OTpaKEHUE CBETa
11.5 JInnza. Xon nyden B JIMH3E

11.6

Onrtuueckas cuctema (QoToarnmnapaTa, MUKPOCKOINA U




TCIICCKOIIa

11.7

I'ma3 kak onTuyeckas cucTeMma. BJII/I30pyKOCTL n

JaIbHO30PKOCTb

11.8

Pasznoxxenue O6enoro ceera B CIICKTD. OmnriTel HeroTOHA.

CroxeHue CreKTpaJIbHBIX 1[BETOB. /lucnepcust cBeta

11.9

[IpakTryeckue paboOTHI:

WccrnegoBanue  3aBUCMMOCTH  yria  OTPaKEHUS
CBETOBOTI'0 JIy4a OT yTja HaJCHHUSL.

N3ydeHne XapakTepUCTUK H300pa)KeHUs INpeaMeTa B
MIJIOCKOM 3€pKaie.

WccrnenoBanne 3aBUCHMOCTH  YIJIa  TIPEJIOMIICHUS
CBETOBOT'0 JIy4a OT yTIJIa MaJeHUs Ha TPAaHUIE «BO3IYX —
CTEKJIO».

[Tonyyenne u300pakeHHI € MOMOILBIO COOMpArOLIEH
JIMH3BIL.

Omnpenenenue (OKYCHOTO PAcCTOSIHUS M ONTHYECKOM
CHUJIBI COOMpAIOICH JIMH3HI.

OMNBITHI IO PA3TI0KEHHUIO OEIIOTO CBETA B CIIEKTP.
OnpIThl MO BOCHPUSTHIO I[BETa MPEIMETOB MpPU HUX

Ha6J'IIOIlCHI/II/I 4YCpe3 IBETOBLIC q)HHBTpLI

11.10

dusnyeckue ABIECHUS B mpupoje: 3atMeHuss ConHIa u
JIyHbl, 1IBE€Ta Te€J, ONTUYECKUE SBICHUS B aTMocdepe

(uBet Heba, pedpaxuus, pagyra, MUPaxK)

11.11

Texnuueckue YCTpOMCTBA:! OYKHU, IIEPUCKOII,

(doToamnmapar, ONTHYECKHE CBETOBO/IBI

12

KBAHTOBLIE

SIBJIEHUA

12.1

Omneitel Pesepdopna u mnnaHerapHas MoOJENb aToMa.

Mopens aroma bopa

12.2

I/ICHYCKaHI/Ie 1 IIOrjJomeHuc CBCTa aTOMOM. KBaHTHI.

JInHe4aTble ClIEKTPBI

12.3

PagnoaktuBHOCTh. Anb(a, 6eTa- 1 raMma-u3IydeHHUs

12.4

Ctpoenue aromMHoro sapa. Hyxkimonnas wmoxenb

ATOMHOTI' O g4pa. H3oTonbl

12.5

PannoaktuBHble mpeBpameHus. [lepuoa monypacnana




ATOMHBIX SAACP

ﬂ)lepHLIe PCaKInu. 3aKOHBI COXpaHCHHUA 3apsa10BOTO U

12.6
MaccOBOI'0 YU CEI
12.7 OHeprus CBA3M aTOMHBIX siziep. CBA3b MacChl U DHEPTUU
18 Peakuuu cunTtesa u nenenus suep. VICTOUHUKY SHepruu
' ConHna u 3B€31
129 Anepnas sHepretuka. /[lelicTBue pajaMOaKTUBHBIX
' U3JIy4YE€HUU Ha )KUBBIE OPraHU3MbI
[TpakTryeckue paboThI:
HabnioneHne CIUIOMIHBIX W JIMHEHYaThIX CIEKTPOB
U3ITy4EHHUSL.
12.10
HccnenoBanne TPeKoB: M3MEPEHHE SHEPTMM YacTUIIBI
10 TOPMO3HOMY IyTH (110 oTorpadusm).
W3mepenue paguoakTuBHOro poHa
@dusnueckue SBIEHUS B IPUPOAE: €CTECTBEHHBIN
paavoOaKTUBHBIN ¢on, KOCMHUYECKHUE ayud,
12.11 paaMOaKTUBHOE HW3IYyYEHUE IPUPOJHBIX MHUHEPAJIOB,
JeWCcTBUE PpaAMOAaKTUBHBIX H3IYYEHMH Ha OpraHu3M
4esoBeKa
1212 Texuudeckue yCTpOMCTBA:! CIIEKTPOCKOII,

I/IH,Z[I/IBI/I,Z[yaJ'ILHHﬁ AO3UMETP, KaMEpa Bunbcona




HPOBEPAEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUSA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbLHO
IMPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

Kon
NMpoBePsieMOro
TpedoBaHuUs

IIpoBepsiemble TPeGOBaHNSA K MPeIMETHBIM pe3yJibTaTaM
0230B0Or0 YPOBHSI 0CBOCHHsI OCHOBHOIi 00pa3oBaTe/ibHOI
NPOrpamMMbl OCHOBHOI0 0011ero oopazosanus Ha ocHoBe PI'OC

[lonumanue ponu (UMK B HAyyHOM  KapTUHE  MUDA;
c(hopMHUPOBAHHOCTH 0A30BBIX MPEICTABIICHUN O 3aKOHOMEPHOU CBSI3U
U TI03HABA€MOCTH SBJICHUI MNPUPOABI, O POJM HKCIEPUMEHTa B
¢usuke, o cucremooOpasytomeil poau (U3MKK B Pa3sBUTHHU
€CTeCTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHH, 00 SBOIIOINHU
¢u3nYeckuX 3HAHUM U UX POJHU B LIEJIOCTHOM €CTECTBEHHOHAyYHOU
KapTUHE MHpa, O BKJIAAE POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYyKH, OOBSICHEHUE MPOIECCOB OKPYKAIOIIETO

MHpa, pa3BUTUEC TEXHUKU U TEXHOJIOT U

3HaHUs O BHUJAX MaTepuu (BEIIECTBO M IOJE), O JBUKEHUHM KakK
croco6e CylecTBOBaHUsI MaTepruU, 00 aTOMHO-MOJIEKYJISIPHOM Teopuu
CTPOEHHUS BelIeCTBA, O (U3MYECKOH CYIIHOCTH SIBJICHHI NPUPOIbI
(MEXaHWYEeCKUX, TEIUIOBBIX, D3JEKTPOMArHUTHBIX M KBAaHTOBBIX);
YMEHHUE pa3uyarh SBICHUS 10 OMIMCAHUIO MX XapaKTEPHBIX CBOHCTB U
Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOe SIBICHHUE;
YMEHHUE PacIO3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3UUECKUX SABICHUN
B OKpYXKAalOIleM MHpE, BBIIENSAS WX CYIIECTBEHHBIE CBOWCTBA

(mpu3HaKy)

Brmagenne ocHoOBaMH IIOHSTHITHOIO afnmapara ¥ CHUMBOJMYECCKOTO
sA3bIKa (bI/ISHKI/I MU HUCIOJIB30BAHHEC UX JIA PCIICHHUA y‘lC6HBIX 3aJa4y,
YMCHHUEC XapaKTCPHU30BaATb CBOMCTBA TCI, (bHSH“ICCKI/Ie SABJICHHUSA U

MPOIIECCHI, UCTIONB3YS (DyHTaMEHTAIBHBIC U IMITUPHUICCKIE 3aKOHBI

YMeHHne ONuChIBaTh N3YUYCHHBIC CBOICTBA TEII (I)I/I3I/IquKI/IC SABJICHU A,

UCIIOJIB3YST PU3UICCKUEC BEITMIHHBI

Brnanenue ocHOBaMHM METOJIOB HAyYHOTO TIO3HAHUS C YYETOM
COOJTFO/ICHHS TPABIII OE30MMACHOT0 Tpyaa: HaOoIeHUEe (PU3NICCKUX
SIBJICHUM:

YMCHHUE CaMOCTOATCIIBHO CO6I/IpaTI> SKCIICPUMCHTAIIBHYIO YCTAHOBKY




U3 JaHHOTO Habopa 000pYIOBAaHMS MO MHCTPYKIIMH, ONMKUCHIBATH XOJ]
OTIBITA U 3aIIUCBIBATh €0 PE3yIbTaThl, (POPMYINPOBATH BHIBOJIBI,
TIPOBEJICHHE MPSAMBIX U KOCBEHHBIX H3MEPEHU I (PM3MUECKUX BEINYMH:
YMCHUC IJIaHUPOBATh HU3MCPCHU, CaMOCTOATCIBHO C06I/IpaTB
OKCIICPUMCHTAJIBHYTO YCTaHOBKY 0 HWHCTPYKIMH, BbBIYUCIATH
3HAYCHHE BEIMYMHBI U AHAJIU3UPOBATH IMOJYYECHHBIC PE3yJIbTaThl C
y4€TOM 33JJaHHOM MOTPEIIHOCTH Pe3yIbTaTOB U3MEPEHHI;
IMPOBCACHHUC HECIIOXKHBIX SKCIICPUMCHTAJIBHBIX I/ICCJICI[OBaHI/If/'I;
CaMOCTOSITEIBHO ~ COOMpPATh AKCIEPHUMEHTAIBHYIO YCTaHOBKY U
OPOBOJUTh  HCCIEAOBAHHE IO  HWHCTPYKIUHU,  MPEACTaBIATH
IMMOJIYUYCHHBIC 3aBUCHMOCTHU (1)I/I3I/I‘ICCKI/IX BCJIINUUH B BUJC Ta6JII/III u
Fpa(bI/IKOB, YUYUTBIBATh NOT'PCINHOCTHU, ACJIaTh BBIBOJBI IO PE3yJIbTaTaM

HCCICOOBAaHUA

[lonumanue  xapakTepHbIX  CBOMCTB  (u3Mueckux  Mopemneit
(MaTepuaspHas TOYKa, aOCOJIIOTHO TBEPJOE TENO, MOJIEIN CTPOEHUs
ra3oB, JKUJIKOCTEH M TBEPABIX TeEJ, INJAHETapHas MOJENb aToMa,
HYKJIOHHAsi MOJIeJlb aTOMHOI'O $ipa) U YMEHUE IPUMEHATh UX IS

00BsIcCHEeHH ST GU3UYECKUX TTPOIIECCOB

YMmeHue oObACHATH (pr3MUECKHe IMPOILeCChl M CBOMCTBA TEl, B TOM
qyucie MU B KOHTEKCT€ CHUTYyallud IpPaKTUKO-OPHEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBJIATH IPUYMHHO-CIIEICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHUE C ONOPON Ha U3yUEHHbIE CBOWCTBA PU3NUECKUX

SBJICHUH, (PU3NUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIH

YMmenue pemarb pacu€THble 3amauu (Ha Oase 2 — 3 ypaBHEHWH),
UCIIONB3Ysl 3aKOHBI U (OpMyJibl, CBS3bIBAIOIIME (PU3MUECKHUE
BEJIMUYMHBI, B YAaCTHOCTH, 3alHUCHIBATh KPATKOE YCIOBUE 3aayH,
BBISIBJISITh HEAOCTAIOUIME JaHHBIC, BBHIOMpATh 3aKOHBI U (HOPMYJIHI,
HEOOXOANMBIE Ui €€ pelIeHUs, UCIOJIb30BaTh CIIPABOYHBIE IaHHBIE,
MPOBOJUTH Pacuy€Thl M OLIEHUBATH PEATUCTUYHOCTH MOIYYEHHOTO
3HaueHUs (PU3NYECKON BETMYUHBI, YMEHUE OMPEIENATh Pa3MEPHOCTh

(U3MYECKOl BETMUNHBI, TOJyIEHHOU MPU PEIICHUH 3a1a49H

YMeHHe XapakTepus3oBaTb IPUHLUIBI JEUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJIE OBITOBBIX MPUOOPOB, M MPOMBIIUIEHHBIX
TEXHOJIOTMYECKHUX MIPOLECCOB 10 UX OMUCAHUIO, UCIIONB3Ys 3HAHUS O

CBOMCTBaxX (I)I/I3I/I"IeCKI/IX SBJICHUN U HeO6XOZ[I/IMBIe (I)I/I3I/I‘IGCKI/IG




3aKOHOMEPHOCTH

10

YMeHHe HCNONb30BaTh 3HAHUSA O (U3MUECKUX SABICHUSAX B
NOBCETHEBHOM KM3HU JUIs oOecriedeHHus] OE30MacHOCTH IpH
oOpamieHMd ¢  OBITOBBIMH  TIpuOOpaMH ¥ TEXHHUYECKUMH
YCTPOMCTBAMH, COXPAaHEHHUS 370pPOBbS W  COOJIOACHUS HOPM
9KOJIOTMYECKOTO TIOBEIECHUSI B OKpY’Kalolledl cpeje; MOHWMaHue
HEOOXOUMOCTH NPUMEHEHUS NOCTHKEHUM (PU3MKU U TEXHOIOTUi

JJI1 palliOHAJIBHOT'O ITPUPOAOITI0JIb30BaHU A

11

OnbIT mnoucka, mnpeoOpa3oBaHUs U TNpPEJCTaBICHUS HHGOpMAIUU
(bU3UYECKOTO CONIEP)KaHUS C MCIOIB30BaHUEM WH(OPMAITMOHHO-
KOMMYHHMKATHBHBIX TEXHOJIOTMI; YMEHHUE OLIEHUBATh JOCTOBEPHOCTh
NoJTy4YeHHOW wWH(OpMAIMM Ha OCHOBE UWMEKIIUXCA 3HAHUM U
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB; YMEHHE  HCIOJb30BaThb MpPHU
BBITIOJIHEHUU YYE€OHBIX 3alaHUi HAyYHO-TOMYJSPHYIO JIUTEPATypy
(U3UYECKOTO COAEp)KaHUs, CIPAaBOYHBIE MaTEpUaNbl, PECYPCHl CETH
WNutepner; BnaneHue 0a30BbIMH  HaBBIKAaMHU  IpeoOpa3oBaHUs
uHQOpMaLlMM W3 OJHOM 3HAKOBOM CHCTEMBI B JAPYIyIO; yMEHHE
co3aBaTh COOCTBEHHBIE IHCHMEHHBIE W YCTHBIE COOOIIEHHUS Ha

OCHOBC I/IH(l)OpMaIII/II/I N3 HECKOJIBKUX UCTOYHUKOB




HEPEYEHD 2JIEMEHTOB COAEPKAHUA, ITPOBEPAEMbBIX HA OI'D
1O ®U3UKE

Kon

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

MEXAHUWYECKUE ABJIEHUA

1.1

Mexanuueckoe aBmxkeHue. MarepuanbHas Touka. Cucrema  OTcyéra.

OTHOCHUTEIBHOCTD JABHXKCHUA

PaBHOMepHOE U HepaBHOMEpHOE ABUkeHue. CpenHss ckopocTs. PopMyiia s

1.2 BBIYMCIIEHUS CpeIHEN CKopocTu: v = S/t
PaBHOMEpHOE NpsAMOIMHENHOE BH)KEHHE. 3aBUCUMOCTh KOOPJAUHATHI Tejla OT
BPEMEHH B CIy4ae PaBHOMEPHOT O MPSAMOIMHEHHOTO IBUKEHUS:
13 (1) =x,+vt
I'padukn 3aBHCUMOCTH OT BpPEMEHHU sl TMPOEKLUHUH CKOPOCTH, HPOEKIUU
HepeMeIleHHs, IyTH, KOOpPAMHAThl IpPU PAaBHOMEPHOM MPSAMOIMHEHHOM
JBUKCHU U
3aBUCHUMOCTh KOOpDAMHATHI Tela OT BPEMEHHU B CIydae PaBHOYCKOPEHHOIO
NPSIMOJIMHEHHOTO IBM)KEH U
2
S =vg # i+ ay = ;
2
@opmynbl UIsI POEKIUU IEpPEeMEIeHUs, MPOEKIUNU CKOPOCTH M HPOEKLHH
YCKOPEHHUS MTPH PaBHOYCKOPEHHOM MPSMOIMHEHHOM JBM)KEHUH
1.4 5. ()=, t+a,- £ ,
2
U.\'U) =Upy T4, 1,
a (f)=canst,
Uh.: - L)-__.l.: =2a,s,
I'paduku 3aBUCUMOCTH OT BpPEMEHHU Il NMPOEKIUU YCKOPEHMs, MPOEKLHH
CKOPOCTH, HPOEKLIHHU IEPEMEIEHUs, KOOPIAMHATHI IpPU PAaBHOYCKOPEHHOM
MPSIMOJIMHEHHOM JIBHIKEHU T
CBoboanoe manenue. GopMysibl, OMKUCHIBAIONME CBOOOJHOE MAJACHUE TeNa IO
1.5 BEpTUKAIU (JABUKEHHE Tejla BHU3 MM BBEPX OTHOCUTEIBHO IOBEPXHOCTHU

3emnu). I'paduku 3aBUCMMOCTH OT BpPEMEHHM [UIsl MPOEKIHH YCKOPEHHS,




MNpOCKOHUKU CKOPOCTH MW KOOPAWHATHI IIpH CBO6OIIHOM nmaacHuM TCJj1a 110

BEpTUKAIIU

1.6

CkopocTh paBHOMEPHOTO JBMJKEHHUsI Tella MO OKpykKHOcTH. HampaBnenue
CKOPOCTH.
dopMmyaa I BBIYUCICHHS CKOPOCTH Yepe3 pamuyc OKPYKHOCTH U TEPHOJ
oOpateHus:

2nR

T

HeHTpOCTpeMI/ITeJIBHoe YCKOpPCHHUC. HaHpaBHeHI/Ie OECHTPOCTPECMHUTCIIBHOT' O

yckopenus. Popmyiia i1 BBIYUCIEHUS YCKOPEHHUS:

1.7

1.8

Cuna — BCKTOpHAasA (I)I/ISI/IIIGCKEUI BenmunHa. ClokeHne CHl

1.9

SBnenune nnepunu. Ilepssrii 3akoH HeroToHA

1.10

Bropoii 3akon HerotoHa:
F=m-a

CoHarnpaBiIeHHOCTb BEKTOPA YCKOPEHHUsI T€Jla U BEKTOPA CUJIbI, IEHCTBYIOIIEH Ha

TCII0

Bzanmopeiicteue ten. Tperuit 3akoH HeroToHa:

Fy 3 =—Fi

1.12

TpeHI/Ie IIOKOA U TPCHUEC CKOJILKCHU . d)opMyna JJ1d BBIYUCIICHUA MOAYJIA CUJIbL

TPCHHA CKOJIbXXCHU !




Frpzp-;"l.r

1.13

Hedbopmamusa Tema. Ynpyrue w Heynpyrue naedopmanuu. 3aKOH YIPyTou

nedopmaruu (3akoH I'yka):

F=k-Al

1.14

BcemupHoe tsarotenue. 3akoH BCEMUPHOTO TSATOTEHUS:
My -1~
F=g L1 _2%
R
Cuna 1sbkecTu. YCKOpeHue CBOOOHOTO TaJIeHUSL.
dopmyia s BBIYUCICHUS CHIIBI TSHKECTH BOJTU3M oBepxHOocTH 3emun: F = mg.
JBuxenue mnaneT Bokpyr Comnnia. [lepBas kocMuueckasi CKOPOCTb.

HesecomocTs u neperpysku

1.15

Nmiysbe Tena — BeKTopHast pu3ndeckasi BETUYNHA.
=m0

Nmnynsc cucremsl Ten. M3mMeHnenne umnynbca. UMIysasc cuiibl

1.16

3aKkoH COXpPaHCHH A UMITYJIbCA JJId 3aMKHyT0ﬁ CUCTCMBI TCII:
D=0, i, U, =const

PeaxkTnBHOE ABIKEHHE

1.17

Mexanuueckas padora. Dopmyna sl BEIYUCICHUS PaOOTHI CUIIBL:

A=F5ooscx

Mexannueckass MOIIHOCTD:

=24
I

1.18

Kunernueckas u NMOTCHIOUAJIbHAA SHCPIrus. d)opMyJIa JJI1 BBIYUCIICHU A

KUHETUYECKON SHEPTrHUu:

FHUE
Ey ="

Teopema o kuHeTnueckou 3Hepruu. GopmyJia 1 BBIYUCICHUS IOTCHIUAIBHON




OHCPIruu TCjia, HOAHATOI O

Haja 3eMIIen:

E,=mgh

1.19

Mexanuyeckas SHeprus:

E=E;+E,

3aKkoH COXpaHCHUA MEXaHUYECKOH OHCpPIruu. CDOpMYJ'Ia AJI1 3aKOHA COXPaHCHU S

MEXaHUYECKOH OHCPIrur B OTCYTCTBHEC CHUJI TPCHUS: E = const.

IIpeBpalenre MEXaHUYECKOW SHEPTUU IIPU HAIMYNH CUIIBI TPEHUSL.

1.20

[TpocThie MEXaHU3MBI. «30JI0TOE MPABUIIO» MEXAHHUKU.
Peryar. Moment cunsl: M - Fl.

YcnoBue paBHOBECHS pbluara:
M +M +..=0
[ToaBukHBIN 1 HenoABMkHBIN 010ku. KIIJ] mpocThIX MEXaHU3MOB,

n= Anonessan
Aﬂrpaqema

1.21

JaBnenue TBEPIOTO TEINA.

cDOpMy.]'Ia JJI BBIYUCIICHU S AABJICHU A TBépI[OFO TCIa:

_F
P=5-

JlaBnenue raza. ATMocdepHoe JaBjcHUE.

FI/I,[[pOCTaTI/ILICCKOC JAAaBJICHHUC BHYTPHU KU IAKOCTH.

d)opMyJIa JJIA BBIYMCIICHU A JaBJICHUA BHYTPH KUJIKOCTU !

p=pgh+p_,

1.22

3axoH [lackans. ['mapaBnuueckuil mpece

1.23

3akoH Apxumena. Dopmyia i ONPENETCHHS BBITAIKUBAIOIIEH

,HCP'ICTByIOHleI?'I Ha TCJIO, HOpr)KéHHoe B XKUJKOCTbH UJIU I'a3:
Fage =PEV

Vcenosue nimaBanusd tena. [lmaBanue CYI0B U BO3QYyXOIlJIaBaHHUEC

CHIIBI,




1.24

Mexannueckue kosiebaHus. AMIUIMTYyJa, [EpUOJ M 4YacToTa KoJjieOaHMi.

dopmyra, CBA3BIBAIOIIAS YACTOTY M TIEPHOJI KOJICOAHU A :

1.25

MaremaTuyeCcKuil YW NPYKUHHBIA MasTHUKH. [IpeBpaiieHue sHepruu npu

KOoJIe0aTeIbHOM IBUKEHUHT

1.26

3aryxatommue Konebanus. Beinyxnennsie konebanus. Pezonanc

1.27

MexaHHu4YecKue BOJIHBI. HpOI[OJ'ILHBIG U IIOIICPCUYHBIC BOJIHBI. IIJ'II/IHa BOJIHBI U

CKOPOCTD paClIpOCTPAHCHH A BOJIHBI:

h=v-T

1.28

3ByK. ['poMKOCTh M BbICOTA 3ByKa. OTpa’keHHE 3BYKOBOW BOJIHBI Ha TPaHUIIE

nByX cpea. MH(ppa3Byk U yabTpa3Byk

1.29

IIpakmuueckue pabomoi

N3mepenue cpeaHell MIOTHOCTU BEILECTBA; apXUMEIOBOM CHUJIbI; KECTKOCTU
NPYXHUHBL, KOd(D(DUIIMEHTa TPEHUS CKOJNBKECHUS, PaOOTHl CHIIBI TPEHUS, CHUIIBI
YOPYrOCTH; CpellHEed CKOPOCTH ABMKEHUs OpycKa IO HAKJIOHHOW MIJIOCKOCTH;
yCKOpeHUsl Opycka Mpu JBUKEHUHM MO HAKJIOHHOW TJIOCKOCTH; YacTOTHI U
nepuojia KoJeOaHWil MaTreMaTH4eCKOro MAasTHUKA, YacTOTHl M Tepuoja
KOJIeOaHUW TPYKMHHOT'O MasgTHHKA,; MOMEHTA CHUJIbI, IEHCTBYIOIIETO Ha phIyar;
paboThl CUJIBI YNPYTOCTH MPU MOABEME I'py3a C MOMOIIBIO HEMOABUKHOTO
010Ka; paboOThI CUIIBI YIIPYTOCTH MPH MOABEME I'Py3a C MTOMOIIHI0 TOJABUKHOTO
OJ0Ka.

UccnenoBanne 3aBHCUMOCTH apXMMEIOBOW CHIIBI OT 00BbEMa MOTPYKEHHOH
YacTU Tella U OT MJIOTHOCTH >KUJIKOCTH; HE3aBUCUMOCTH BBITAIKUBAIOIICH CUJIBI
OT MACChI TCJIa; CUJIBI TPCHUA CKOJIBKCHHA OT CHJIBI HOPMAJIBHOI'O JaBJICHUA U OT
poaa MOBEPXHOCTH; CUJIBI YIIPYTOCTH, BO3HUKAOWIEH B MPYKUHE, OT CTEIEHU
nedopMalu Mpy>KUHBI, YCKOPEHHST Opycka OT yrjia HakJIOHa HalpaBJIAOLICH;
nepuojia (4acToThl) KoNeOaHW HUTSIHOTO MasTHHKA OT JUIMHBI HUTHU; TIEpUOJA
KoJe0aHUH MpYyKMHHOTO MasTHUKA OT MAacChl rpy3a U JKECTKOCTH NPYKHUHBI;
UCCleIOBaHWE HE3aBHUCHMOCTH Iepuoja KoJieOaHUW HUTSHOTO MAasTHHUKA OT

MacCChI I'py3a. HpOBepKa YCJIOBH PaBHOBCCHA pbldara

1.30

Qusuueckue s6leHUs 6 nNpupode. TPUMEPbl ABUKEHUS C Pa3IMYHBIMU
CKOPOCTSIMU B >KMBOI U HEKUBOM MPUPOJE, IEHUCTBUE CHIIBI TPEHUS B IPUPOJIE U

TCXHHUKC, MNPUIIMBBI W OTJIHUBbI, ABUKCHUC TIIJIAHCT CoJiHeUHOM CHCTCMBI,




PEaKTUBHOE JABUKEHHUE KUBBIX OPTaHU3MOB, PhIYaru B TEJE Y€JIOBEKa, BIUSHUE
aTMOC(EepHOro JaBlIEHUs] Ha >KMBOM OpraHu3M, IJIaBaHHE PbIO, BOCIpUATHE

3BYKOB JXUBOTHBIMHU, 3EMIJICTPACCHUC, celicMUYecKHe BOJIHBI, IyHAMH, 5XO

Texnuuecxkue yCWlpOﬁCﬂ’l@G.’ CIINAOMETP, AATUUKU II0JIOKCHHUSA, PAaCCTOSAHUA U
YCKOpCHUs, AUHAMOMCTp, MNOAMIMIITHUKHU, PAKCTBI, pbIYar, NOJBWXHBIM H

HETMOABMIKHBIN OJOKHM, HAKIOHHAS TUIOCKOCTh, MPOCTHIE MEXAHU3MBI B OBITY,

131 COOOMIAIOIIMECS COCYAbl, YCTPOMCTBO BOJOMPOBOMA, THAPABIMYECCKUN IpeEce,
MaHOMETp, OapoMeTp, BBICOTOMEp, TMOPITHEBOM HACOC, apeoMETp, 3XOJIOT,
UCIIOJIb30BAHME YIbTPA3BYyKa B ObITY U TEXHUKE

2 TEITJIOBBIE SABJIEHUA
OCHOBHBIE  TOJIOKCHUS  MOJIEKYJSIPHO-KUHETHYECKOH TEOpPUH  CTPOSHUS

2.1 BemecTBa. Mojenu TBEPAOTO, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUI BEIECTBA.
Kpucrannuueckue u amopHbie Tena

55 JBmkeHue dactuil BemecTBa. CBS3b CKOPOCTH JABMKEHHMS YaCTHUI[ C

. Temrneparypoii. bpoynosckoe nsuxenue, nuddysus

2.3 CmauuBaHue U KalWJUISIPHBIC SIBJICHUS

24 TemnnoBoe paciIMpeHue U cKaTHe

2.5 TemoBoe paBHOBECHE

26 Buytpenunss osHeprusa. PaGora u Temmomepenaua Kak CIOCOOBI M3MEHEHHS

' BHYTPEHHEHN dHEPrUU

2.7 Bu el Temnionepenaun: TeIONpOBOAHOCTb, KOHBEKIUS, U3ITYyUEHUE
HarpeBanue wu oxnaxaeHue Ten. KoiaudecTBO  TENJOTH.  YenbHas
TEILIOEMKOCTb:

2.8 ‘o )

Q=cmlt,—t,)
3aKOH COXpaHEHHUsI PHEPruU B TEIUIOBBIX MpOIEccax. YPaBHEHUE TEMIOBOrO
OairaHca:
2.9
0,+0, +..=0
Ucnapenne n koHupeHcauus. M3MeHEeHHE BHYTPEHHEW SHEPrUM B MpoIEcce

210 WCHapeHusi W KOHJeHcaluu. KuneHue KUAKOCTU. YenbHas TemjaoTa

' napoobpazoBanus: L = Q/m

2.11 BrnaxnocTts Bo3ayxa




2.12

IlmaBnenne u Kpucraimsauus. l3MmMeHeHHe BHYTPEHHEW DSHEPruM IIpU

IJIABJICHHUH U KPpUCTAJUIU3AlUH. YI[GJ'IBHaﬂ TCIJIOTA ITJIaBJICHU A

A==
m

2.13

BHryTpeHHss sHeprus cropaus TOIUIMBA. Y IeIbHAs TEIUIOTa CrOPaHUs TOILUIMBA:

q=0/m

2.14

[Tpunuunel pabots! Teniaoseix Asurateneil. KILJ[ rennoBoro npurarens

2.15

IIpaxmuyeckue pabomoi

N3mepenune yaenbHONU TEMIOEMKOCTH METAaUIMYECKOTO IUIUHJIPA; KOJTUYECTBA
TETJIOTHI, TOJYYEHHOTO BOJOW KOMHATHOW TemmepaTypbl (UKCHPOBAHHOU
Macchl, B KOTOPYIO OIYIIEH Harperbli IUWIMHAP; KOJIMYECTBA TEILIOTHI,
OTAAHHOI'O0 HArpCTbiM HUJIIMHAPOM, ITOCJIC OIIYCKAaHHA €ro B BOAY KOMHATHOM
TEMIICPATYPHEI; OTHOCHUTEIIFHOM BJIQXKHOCTH BO3ayXa, YI[GHBHOI;'I TECIIJIOTHI
njaBieHus Jbaa. lccienoBaHue W3MEHEHHS TeMIepaTypbl BOABI IpU
Pa3INYHBIX YCIOBUAX; ABJICHUSA TCHHOO6M€H3 npu CMCIIMBAHHUHA XOHO,Z[HOP’I u

ropstueit BOJIBI; MpoIlecca NCIapeHust

2.16

Dusuueckue s61eHUA 6 npupode: TMOBEPXHOCTHOE HATSHKCHHE M KalUJUIIPHbBIE
SBJIGHUSI B MPUPOJE, KPUCTAIIBI B MpuUpoje, uznydenne CoiHIa, 3aMep3aHue

BOZOEMOB, MOPCKHE OpHr3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHera

2.17

Texnuueckue ycmpoticmeéa: KalWJUISpbl, IPUMEPBI UCII0JIb30BaHUS KPUCTAIIIOB,
KUAKOCTHBI TEPMOMETP, AATYMK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETp, MapoBas TypOUHA, JBUTATEIb BHYTPEHHEI O

CropaHus

OJIEKTPOMATHUTHBLIE ABJIEHUA

3.1

:‘)J'IGKTpI/ISaI_II/IH TCII. I[Ba BH A SJICKTPHUUYCCKUX 3apPsa10B

3.2

B3aumoneiictBue 3apsukeHHbIX Teq. 3akoH Kynona

3.3

3aKkoH COXPAaHCHMUA SJICKTPUYCCKOT' O 3apsdaaa

3.4

SHeKTpI/I‘-IeCKOG II0JIC. HaHpH)KéHHOCTB QJICKTPUYUCCKOTO TIOJIA. HpI/IHI_II/IH

CYNEPIO3UIIUH NEKTPUUECKUX TOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenu QJICKTPHUUYCCKUX 3apsa0B. I[eﬁCTBHe QJICKTPHUYCCKOTO TIIOJII Ha

SJICKTPHUUYCCKUC 3apsbl. HpOBOIIHI/IKI/I U JUBJICKTPHUKHA

3.6

[TocTosiHHBIN 3neKTpUUYECKUil TOK. JlelicTBuUs 3neKkTpruueckoro Toka. Cuia Toka.




Hanpsokenue.
I=q/t,U=A4/4q

:‘)HGKTpI/I‘IeCKOC COIIPOTHUBJICHUC. YI[eJ'IBHOC QJICKTPHUICCKOC COIMPOTHUBIICHUC:

3.7 R =pl/S
3.8 3akon OMa Juid yyacTka snekrpuueckoit nenu: / = U/R
ITocnenoBaTenpbHOE COEIMHEHUE IPOBOAHUKOB:
- TT=T7T T- R—
I :I-}.. '[z' —'[z'l _'[z'-}.. R—Rl _R-}
3.9 [TapannensHoe coeIMHEHNE TPOBOJHUKOB PAaBHOT'O COITPOTHUBIICHUS:
U=U;Il=1+1;R=—.
. ST 2
CmemanHble COCIMHEHNS IPOBOAHUKOB
PaboTa u momHOCTH 35ekTpudeckoro Toka. 4 = Ult, P = Ul
3.10
3akon [xoyns — Jlenua:
2
3.11 O=I"-R-t
310 OnbiT Dpcrena. MarHUTHOE IMOJIE€ MPSMOrO MPOBOJHUKA C TOKOM. JInHHU
MarHuTHON UHIYKIUH
113 MarsuTtHoe 10Jie IIOCTOSIHHOIO MAarHuTa. B3auMoAeWCTBHE IOCTOSHHBIX
MarHuToB
3.14 JleficTBMe MarHUTHOTO IOJIS HA TPOBOJHUK C TOKOM
3.15 OmneiTel @apanes. SABneHune anekTpoMarHuTHON nHAYKIMuU. [IpaBumo Jlenna
IIpaxmuyeckue pabomoi
W3mepeHne  JJEKTPUYECKOrO  CONPOTUBIICHUS  PE3UCTOpPA;  MOIIHOCTH
JIEKTPUYECKOT 0 TOKa; pabOThI JEKTPUUECKOI'O TOKA.
3.16 HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, BO3HUKAIOUIETO B IIPOBOJHUKE

(pe3ucTopsl, JaMIouKa), OT HalPSHKEHUS Ha KOHLIAX TPOBOAHUKA; 3aBUCUMOCTH
CONPOTHUBJIEHUS OT JJIMHBI TPOBOJHUKA, IUIOMAAN €r0 MONEPEYHOr0 CEYEHUS 1

YACIBHOT'O COITPOTHUBIICHU .




HpOBepKa mpaBujia 4Jid SJICKTPUUCCKOTO HAIIPsDKCHUA ITPU MMOCICA0BATCIBHOM
COCIMHCHUU IIPOBOJHUKOB; IIpaBHJIa IJId CHIIBI JJICKTPHUYCCKOro TOKa IIpH

nmapajjicIbHOM COCIUHCHHUH ITPOBOJHHKOB (peSI/ICTOpBI u naMnqua)

Qusuueckue aAsleHUss 8 npupoode: BICKTPUUECKHE SBIEHUS B aTMmocdepe,

3.17 AJIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE MoJIe 3eMJiIH, Apeii¢ MmomocoB,
POJIb MAarHUTHOT'O TIOJISL JUTS )KU3HU Ha 3emJie, MOJISIPHOE CUsSHUE
Texnuueckue ycmpoiicmea: 3IEKTPOCKOI, aMIIepMETp, BOJIBTMETP, PEOCTar,
CU€TUMK  DJCKTPUYECKOW  OSHEPruM, DSICKTPOOCBETUTEIBHBIE  MPUOOPHI,
3.18 HarpeBarebHbIe 3EKTPONPUOOPHI (mpumepsl), JJEKTPUUYECKHE
IPEJOXPAaHUTENN, 3JIEKTPOMAarHUT, HJIEKTPOJBUTATENb ITOCTOSHHOI'O TOKa,
re€HepaTop MOCTOSHHOI'O TOKa
3.19 DneKTpoMarHuTHbIE BONTHBIL. [1Ikana 351eKTpOMarHUTHBIX BOJIH
3.20 JlyueBas monens ceta. [IpsmonuHeliHoe pacripocTpaHEeHUE CBETa
3.21 3akoH oTpakeHus cBera. [lnockoe 3epkaio
3.22 IIpenomnenue cBeTa. 3aKOH MPEIOMIIEHUS CBETA
3.23 Hucnepcus cera
Y Jlunza. Xon nyueit B nuH3e. DOKYCHOE paccTosiHUE JUH3BI. ONTHYEeCcKas Cujia
3 muu3bl: D = 1/F
3.25 I'na3 xak onTuyeckas cucrema. OnTudeckue npudopbl
IIpaxmuyeckue pabomol
HiHParf#l3MepeHue ONTUYECKON CHIIBI cOOMparolieil JIMH3bI, (POKYCHOIO
paccTossHus coOuparoliei JIMH3bI (0 CBOWCTBY PABEHCTBA pa3MEPOB MpeIMeTa U
M300pakeHus, KOrja MpeaMeT pPacrlojoXeH B JBOMHOM (oKyce), mokaszarels
3.26 IIPEJIOMIIEHUSI CTEKJIA.
#H##Par##HlccnenoBanre CBOMCTBA M300PaKEHUS, MOJYYEHHOTO C MTOMOIIBIO
cobuparomieil JMH3bl; U3MEHEHUs (OKYCHOI'O PACCTOSIHUS JIBYX CIOXKEHHBIX
JIMH3; 3aBUCUMOCTH yTJIa IPEJOMIIEHUsI CBETOBOIO Jyya OT yrja MajJeHHus Ha
I'PAHUIIE «BO3YyX — CTEKIION
397 Qusuueckue serenus 6 npupode: 3atmenust ConHuna u JlyHbl, nBera Tel,
. OTNITUYECKHE SABJICHUS B aTMocdepe (1BeT Heba, pedpakius, pamgyra, MEPax)
308 Texnuueckue ycmpoiicmea: OYKH, TEpUCKON, (QoToanmapaT, ONTUYECKUE
. CBETOBO/IbI
4 KBAHTOBBIE SIBJIEHU A
4.1 PagnoaktuBHOCTh. Anb(a-, 6era-, raMmma-uznyyenus. Peakuuu anbda-u Oera-




pacriaga

4.2 OmneiTel Pesepdopaa o paccesauto anbda-dactuil. [lnanerapuas Moaens aroma

4.3 CocrtaB atoMHOTr0 sjpa. M30TombI

4.4 [Tepuon monypacnana aTOMHBIX siiep

4.5 SnepHbie peakuuu. 3aKOHBI COXPaHEHHUS 3apPSA0BOT0 U MACCOBOTO YU CE
Qusuyeckue s6leHUss 6 Npupooe. ECTECTBEHHBIM pPaIMOAKTUBHBIA (OH,

4.6 KOCMUYECKHE JIy4H, PaJHMOAKTHBHOE U3IyYeHHUE MPUPOTHBIX MHUHEPAJIOB,
JICHCTBUE PaIMOaKTUBHBIX U3ITyUYCHU HA OPraHU3M YeIOBEeKa

47 Texnuueckue ycmpoticmea: CEKTPOCKOI, WHIUBUAYAIBHBIN JO3UMETp, KaMepa

BunbcoHa, siiepHasi SHEpreTUKa




YYEBHO-METOANUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI1 YYHEHUKA

» ®usuka: 7-i knacc: 6a30BbIN ypPOBEHb: YUEOHUK; 3 -€ U3/1aHuE,
nepepadotanHoe [lepwimkun .M., UBanos A.l. AkimoHepHoe 001eCTBO
«N3patensctBO «IIpocBenienue

» ®usuka: 8-i kaacc: 0a30BbIN yPOBEHB: YUCOHHK; 3 -€ U3aHNUE,
nepepabotanHoe [lepwimkun .M., UBanoB A.. AkioHepHOE 00IIECTBO
«MN3narensctBO «IIpocBemenune»

» ®uzuka: 9-i1 knacc: 6a30BbIil YpOBEHb: YUEOHUK; 3 -€ U3/IaHUE,
nepepadotanHoe [lepwimkun .M., I'ythuk E.M., UBanoB A.U. u nip.

AxmmonepHoe obtiectBo «M3natenberBo «IIpocBemienne

METOANYECKHUE MATEPHUAJIBI V1A YYUTEJIA

COopHuk BonpocoB U 3aaa4y 1o ¢pusuke 7 knacc. YMK Ileppiikun-MBaHoB.
"[Tpoceemenune”, ®I'OC, 2025.
Coopuuk BopocoB u 3a7a4 no ¢usuke 8 kiacc. YMK Ilepwimkun-MBanos,
"ITpoceemenue”, ®PI'OC, 2025.
Coopuuk BoipocoB u 3a7a4 no ¢usuke 9 kiracc. YMK Ilepwrmkun-MBanos,

"ITpoceemenue”, PI'OC, 2025.

HUP®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

https://myschool.edu.ru
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