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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no gu3uke Ha ypoBHE OCHOBHOTO oOHIEro oO0pa3oBaHMs COCTaBJI€HA Ha
OCHOBE TMOJOXXEHUW M TpeOOBaHMIM K pe3ynbTaTaM OCBOCHHMsS Ha 0a30BOM YpPOBHE
OCHOBHOM 00pa3oBaTesnbHON mporpammsl, npeactraBieHHbix B PI'OC OO0, a takxe ¢
yuétoM (enepanbHOi paboueil mporpamMmbl BocnuTaHuss W KoHIenuu mpenoaaBaHust
yueOHoro npeameta «Dusuka.

CopepxaHue mporpamMMbl 1O  (U3MKE  HAmpaBIeHO Ha  (OpMUpPOBaHUE
€CTECTBEHHOHAYUYHOU IPaMOTHOCTH OOYYAIONIUXCSl U OPraHU3alUI0 U3ydeHUs (PU3HKU Ha
NesATeNIbHOCTHOM ocHOBe. B mporpamme no ¢usrke yuuThiBatoTCS BO3MOKHOCTH Y4€OHOTO
npeamera B peanusanuu tpedoBanniit ®I'OC OOO k miaHUPYeMbIM JUYHOCTHBIM H
METanpeMETHBIM  pe3yibTaTaM OOydeHHs, a TaKkKe MEXKIPEIMETHBIE  CBS3U
€CTEeCTBEHHOHAYYHBIX YU€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O 00IIEro 00pa3oBaHus.

[Iporpamma mo ¢u3MKe yCTaHABIMBAET paclpeie]ieHue ydyeOHOro marepualia Io
rojaM oOyuyeHus (1o Kjaccam), MpeajiaraeT MpPUMEPHYIO MOCIEI0BATEIbHOCTh U3yUEHHUS
TE€M, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHUS MPEAMETHOrO COJACpPKaHUA U Y4YETE BO3PACTHBIX
O0COOCHHOCTEH 00yYarOIINXCS.

[Iporpamma mo ¢usuke pa3paboTaHa € IEIbIO OKa3aHUS METOJUYECKON MOMOIIH
YUUTENIO B CO3/IaHUU paboyeil mporpaMMbl IO y4e€OHOMY MPEIMETY.

®uzrka SBISETCS CHCTEMOOOPA3yIOMIMM JUIsl E€CTECTBEHHOHAYYHBIX YYEOHBIX
NIPEIMETOB, MOCKOJIbKY (PU3MUYECKHE 3aKOHBI JIeKaT B OCHOBE IPOILIECCOB U SIBJICHHIA,
U3y4aeMbIX XUMUEH, OUOIoTHel, acTpoHOMUEH U (hu3ndecKo reorpadueid, BHOCUT BKJIaJ
B €CTECTBEHHOHAYYHYIO KapTUHY MHUpa, NPEeAOoCTaBisieT Haubosiee siCHble 00pasiibl
NPUMEHEHHUS] HayYHOTO METOJla MO3HAHHUSA, TO €CTh CIOcO0a MOJYYEeHHS TOCTOBEPHBIX
3HaHUU O MUDE.

Onmna w3 THaBHBIX 3a7ad  (PU3MYECKOTO0 O00pa3oBaHHMs B CTPYKType OOIIero
o0pa3oBaHus COCTOUT B ((OPMUPOBAHUH €CTECTBEHHOHAYYHOM rPaMOTHOCTH M MHTEpeca K
HayKe y 00yJarommuxcs.

N3yuenne ¢usukum Ha 0a30BOM ypOBHE MpPENAINOiaraeT OBIAJECHUE CIETYIOIINMHU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIIMMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTA:

e Hay4YHO OOBSACHSTDH SIBICHUS;

e OLICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHMS;

e HHTEPIPETUPOBATH JAHHBIE U MCIOJIb30BATh HAYYHBIE J0KA3aTEIbCTBA IS
MOJIYYEHUS BHIBOJIOB.

enu n3ydyenus U3k Ha YPOBHE OCHOBHOI'O OOIIET0 0Opa3oBaHUsI ONPE/ICIICHBI B
Konnenmuu npenogaBanusi yuyeOHoro mnpeamera «Pusnka» B 00pa30oBaTEIbHBIX
OpraHu3aLusax Poccuiickon Oenepanuu, peaU3yIOLINAX OCHOBHBIE
o0111eo0pa3oBaresibHbIe MPOTPaMMBbI, YTBEpKIEHHOU petieHreM Komiernu MunucrepcTsa
npocsenienus Poccuiickoiit @enepanunu (npotokosn ot 3 aexadps 2019 r. Ne [1K4BH).

Heaun nzyyenus pusuku:



npuoOpeTeHne MHTEpeca M CTPEMIICHHA O0YyYalomMXCs K HAYYHOMY H3YUCHHIO
MIPUPOJIBI, PA3BUTHE X UHTEIUICKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEI;
pa3BUTHE TIPEACTABICHWI O HAYYHOM METOJE TMO3HaHUsA Hu (OPMUPOBAHUE
HCCJIEIOBATEIILCKOTO OTHOIIEHUS K OKPYKAIOIINM SIBICHUSIM;

GopMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ylbTaTa H3y4eHHUs OCHOB
CTPOCHHS MaTepHu U (yHIaMEHTAIbHBIX 3aKOHOB (DM3UKH;

¢opMupoBaHue TpPEACTABICHUH O ponu GU3MKH IS Pa3BUTHS  JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHIA,

pa3BHUTHE MpPEACTaBICHUNA O BO3MOXKHBIX cdepax Oynymied mpodeccruoHambHON
JESITeTFHOCTH, CBSI3aHHOM ¢ (DM3MKOM, MOATOTOBKA K JajdbHEHUIIEMY OOYUYCHHIO B
ATOM HampaBICHUH.

JlocTkeHue 3TUX Liefied MporpaMMbl MO (PU3MKE HA YPOBHE OCHOBHOTO OOIIEro
0o0pa3oBaHUs 00ECTIEUNBAETCS PELICHUEM CIIETYIOINX 3a/8a4

NpHOOPETCHUE 3HAHWW O JUCKPETHOM CTPOCHHHM BEIICCTBA, O MEXaHHUYECKHX,
TEIUIOBBIX, 3JICKTPUYCCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NpPHOOPETCHHE YMCHHH ONUCHIBAaTh M OOBICHATH (DHU3UYCCKUE SBJICHHUS C
UCIIOJIb30BAHMEM TIOJyYCHHBIX 3HAHUH;

OCBOCHHE METOJIOB PEIICHUS MPOCTEHIMX pacu€THBIX 3a7a4 C HCIIOIh30BaHUEM
du3HUECKHX MOJICIICH, TBOPUYECKHUX U MTPAKTUKOOPHEHTUPOBAHHBIX 337144,
pa3BUTHE YMEHUH HAOMI0aTh NPHPOJHBIC SBICHUS W BBIMOJIHATH OIIBITHI,
nabopaTopHbIe PaOdOTHI U AKCIIEPUMEHTAITBHBIC UCCICIOBAHMS C UCIIOJIb30BAHHEM
U3MEPUTEITBHBIX TPHOOPOB;

OCBOCHHE TPUEMOB pabOTHI ¢ HHPOPMAIHEH (HU3MIECKOT0 COJIepKaHMS, BKITFOUas
UH(POPMAIIMIO O COBPEMCHHBIX JIOCTHIKCHUSAX (PU3MKHU, aHAIM3 U KPUTHYECCKOEC
OIlcHUBaHHUE MH(OPMAIINH;

3HAKOMCTBO €O cdepamMu NpodeCCHOHATBHOW JCATEIBHOCTH, CBS3aHHBIMH C
(U3HKOH, ¥ COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAHHBIMH Ha JIOCTHIKCHHSX
buznueckon HaAyKH.

Ha w3ydenne ¢usuku (0a30BBIi ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpa3oBanus otBoAuTcs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeJen0), B § Kiacce
— 68 uacoB (2 wyaca B Heaemo), B 9 kmacce — 102 wyaca (3 uaca B Heneno).

[Ipepmaraemsrii B mporpamMme 1o (HU3UKe IMepeueHb Ja00paTOPHBIX padOT U ONBITOB
HOCHUT PEKOMEH/IaTENIbHBIN XapaKTep, YUUTENb JAeiIaeT BEIOOP MPOBEACHHUS J1a00paTOPHBIX
paboT W OMBITOB C YYETOM HWHIAWBHIYAJBHBIX OCOOCHHOCTEH OOYYaroIIUXCs, CITHCKa
AKCIIEPMMEHTAJIbHBIX 3aJlaHUM, MpeasiaraéMbIX B paMKaX OCHOBHOI'O TOCYJIAapCTBEHHOIO
9K3aMeHa Mo (u3HuKe.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MHUPA.

®usuka — Hayka o npupone. JSBnenHus npuponbl. DuU3UYECKHUE SABIICHUA:
MEXaHUYECKUE, TEIUIOBBIC, DJIICKTPUUECKNE, MATHUTHBIE, CBETOBBIC, 3BYKOBEIE.

duznyeckue BenuuuHbl. M3Mepenue gusnueckux BenuyuH. Ousznueckue npuOopsbl.
ITorpemHocTs u3MepeHuit. MexayHapoaHas cucreMa eIuHULL.

Kak ¢wusuka wu  jgpyrue  ecTecTBEHHbIE  HAyKHM  H3y4alT  MPUPOY.
EcTecTBeHHOHAYUYHBIM METOA MO3HAHUA: HAOMIOJCHHE, MTOCTAHOBKA HAy4YHOrO BOIPOCA,
BBIJIBIDKEHHE THIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIIOTE3, 00BsICHEHNE HAOII01aeMOTo
sBieHus. Onrcanue GU3NYECKUX SIBJICHUN C IOMOIIBI0 MOJICIICH.

Jemoncmpayuu.

1. MexaHuuecKkue, TEIIOBbIE, FJIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIEC SIBJICHUA.

2. ®dusznueckue TpUOOPHI W Tpoleaypa MNPSIMBIX H3MEPEHHM aHaJOTOBBIM U

U (GPOBBIM TPUOOPOM.

Jlabopamopnuie padbomot u onvimot.

1. OmpeneneHue 1EHbI IeTEHUs IKaJIbl U3MEPUTETHLHOTO MpUdopa.

2. M3MepeHune pacCTOSTHUM.

3. Msmepenue o0bEMA )KUAKOCTU U TBEPAOTO TENA.

4. OmpeneneHue pa3MepoB MajbIX TeE.

5. M3mepeHne temrieparypbl IpU MOMOIIM KUIAKOCTHOTO TEPMOMETpA U JaTUMKa

TEMIIEPATYPBI.
6. IIpoBenenue nuccienoBaHus IO MPOBEPKE TMIOTE3bl: TAIBHOCTD IMOJETA IAPUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIE, YeM OOJIbIIE BBICOTA MTyCKa.

Pa3znea 2. IlepBoHayajibHbIE CBEJeHUSI 0 CTPOCHHMH BellleCcTBA.

CrpoeHue BemiecTBa: aTOMbl U MOJEKYJIbI, UX pa3Mmepbl. ONbITHI, JAOKAa3bIBAIOIIUE
JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBr>keHne vacTtul BemecTBa. CBsI3b CKOPOCTH ABUYKEHHUSI YACTHUI C TEMIIEPATypOHu.
bpoyHoBckoe nBmxkenue, nuddys3us. BzaumopeicTBue 4acTuIl BEeIIeCTBA: MPUTSHKCHUES U
OTTAJIKMBaHHUE.

ArperaTHble COCTOSHMSI BEIIECTBA: CTPOCHUE Ta30B, XUIAKOCTEM M TBEPABIX
(kpucTaminyeckux) Ted. B3auMOCBsI3b MEXKJy CBOMCTBAMHU BEIIECTB B  Pa3HBIX
arperaTHbIX COCTOSIHHSIX M WX AaTOMHOMOJICKYJSIpHBIM cTpoeHueM. (OcoOeHHOCTH
arperaTHbIX COCTOSIHUW BOJBI.

Jemoncmpayuu.

1. HaGmronenrie OpOyHOBCKOTO IBUKEHUS.

2. HaGmonenue nuddysun.



3. HaOmroneHue siBIeHUM, OOBSACHAIONIUXCS NPUTSHKEHUEM WM OTTaJIKUBAHUEM
YacTHIl BEIIECTBA.
Jlabopamophule padomot u onvimot.
1. OlrleHKa TUaMeTpa aToMa METOJIOM PsJIOB (C UCIIOIb30BaHUEM (poTorpaduit).
2. OnbITHI IO HAOIOJECHUIO TEIUIOBOTO PACIIUPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO ACHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIHKEHUS.
Paznen 3. /IBu:kenune u B3anMoaeiicTBUe TeJl.
Mexannyeckoe ABWkeHUE. PaBHOMEpPHOE M HEepaBHOMEpPHOE JBUk’EHHE. CKOPOCTH.
Cpennsis CKOPOCTb NPU HEPABHOMEPHOM JBH>KEHUH. Pacu€T myTH U BpEMEHU JIBUKEHMUSI.
SBnenue nHepuuu. 3aKOH UHEPIMU. B3auMojieiicTBUe Tell KaK NPUYMHA U3MEHEHHUS
CKOpPOCTHU JIBMKEHMS Tell. Macca kak Mepa UHEPTHOCTHU Tena. [1moTHOCTh BemecTBa. CBS3b
TJIOTHOCTH C KOJIMYECTBOM MOJICKYJI B €IMHUIIE 00hEMA BEIIECTRA.
Cuna kak XxapakTepucTHKa B3aumojaeicTBusa Ten. Cuna ynpyroctd u 3akoH ['yka.
N3Mepenne cuibl ¢ MOMOIIBIO AUHAMOMETpA. SBJIE€HUE TATOTCHUS U cuia TsxecTu. Cuia
TSOKECTH Ha Apyrux miaHerax. Bec tema. HeBecomocTh. CoKeHUE CUJI, HANIPABICHHBIX
1o oJHOM mpsimoil. PaBHoaelcTBytomas cuii. Cuna TpeHus. TpeHrue CKOJIbKEeHUS U TPEHUE
nokos. TpeHue B Ipupojie U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO IBUKEHUS TEa.
2. HM3mepeHue CKOPOCTU NPSIMOJIUHEHHOTO IBHUKECHMUS.
3. HaOmronenue siBICHUS UHEPILIHUH.
4. HabGnroneHve U3MEHEHHS CKOPOCTH IIPH B3aUMOJICHCTBHUH TEJl.
5. CpaBHEHHME MacC MO B3aUMOJICHCTBUIO TEJL.
6. Cllo’)keHue CUJI, HaPaBJICHHBIX 110 OJHOM MPSIMOM.
Jlabopamopnuie pabomot u onvimot.
1. OnpeneneHre CKOPOCTH PAaBHOMEPHOIO ABMXKEHUS (IIapuKa B )KUAKOCTH, MOJEIH
AIIEKTPUUYECKOTO aBTOMOOMIIS M TaK Jiajee).

2. OmpeneneHre cpeaHEd CKOPOCTH CKONBKCHHS Opycka WM IIapuka II0
HAKJIOHHOM TJIOCKOCTH.
OrnpeneneHue MIOTHOCTH TBEPAOTO TeEa.

4. OmbBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH PACTSKEHUS (nedopManuu) mpy>KHHbI
OT MPUWIOKECHHOM CHJIBL.

5. OmnpITHI, JEMOHCTPUPYIONIHE 3aBUCHMOCTh CHJIBI TPEHUS CKOJIBKEHHS OT Beca
TeJIa U XapaKTepa COMPUKACAIONMINXCS TOBEPXHOCTEM.

Pa3nea 4. JlaBjieHne TBEPABIX TeJl, dKUAKOCTEH U ra30B.

JaBnenue. CnocoObl yMEHBIICHHS W yBeJIWYCHHsS JaBiieHus. JlaBieHue rasa.
3aBUCHMOCTH JIaBJICHHUS Ta3a OT 00bEMa, TeMreparypsl. [lepenaya naBiaeHUs TBEPIBIMU
TeJIaMH, KUJIKOCTIMH W ra3amu. 3akoH Ilackansa. IIlHeBMaTUYeCKHME MaIllWHBI.



3aBUCUMOCTb  JIaBJI€HUS KUAKOCTH OT riayOuHbl. ['mapoctaThueckuili mapajokc.
CooOwmaromuecs cocyapl. [ uapaBinyeckre MEXaHU3MBI.

Atvmocepa 3emsmm u armochepHoe gaBieHue. [IpuuuHBI  CyIIECTBOBaHUS
BOo3ayliHOM 00omouku 3emun. OnwiT Toppuuennu. M3mepenue atMochepHOro JIaBlICHHUS.
3aBUCUMOCTb aTMOC(EPHOr0 JABJICHHSI OT BBICOTHI HaJ ypoBHeM Mops. Ilpubopsr nis
U3MEpPEHUs aTMOC(HEPHOTO AABICHUS.

JlelicTBUE JKMAKOCTM M Ta3a Ha IOIPY)KEHHOE B HUX Teso. BrlTankusaromias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxonnaBanue.

Jemoncmpayuu.

S o

~

3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaua naBneHus KUIKOCTBIO U Fa30M.

CooOmaroiuecs cocybl.

I'mppasinueckuii npecc.

[IposiBnenue neicTBus aTMOC(PEPHOTO JTaBICHUS.

3aBUCUMOCTb BBITQJIKHUBAIONIEH CHIIBI OT 00bEMa MOrpyXEHHOW YacTH Tella U
IJIOTHOCTH YKUJIKOCTH.

PaBeHCTBO BBITAJIIKMBAIOLLIEHN CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

VYcnoBue IUIaBaHUA TE: IUIAaBAHUE WM IOTPYKEHUE Tell B 3aBUCUMOCTH OT
COOTHOILIEHUS TUIOTHOCTEN TeJIa U )KUIKOCTH.

Jlabopamopnuie padbomot u onvimot.

1.

HccnenoBanue 3aBUCMMOCTH Beca Telda B BOJE€ OT OOBEMa MOTPYKEHHOW B
AKUJKOCTh YaCTH TeJa.

Ornpenenenue BBITAJKUBAOIICH CUIIbL, EWCTBYIONIEH Ha TEJO, NOTPYKEHHOE B
AKUIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJKUBAIOIIECH CHUJIbI, JCHCTBYIOIIECH Ha TEJIO B
AKUJKOCTU, OT MAcCChl TeJA.

OnbITHI, JEMOHCTPUPYIOIIUE  3aBUCUMOCTh BBITAJIKHBAIOILICH CUJIBL,
JECHUCTBYIONIEH Ha TEJIO B KUJIKOCTH, OT 00bEMA MOTPYKEHHOU B KUJIKOCTh YaCTU
T€JIa U OT IUIOTHOCTH KUIKOCTH.

KonctpyupoBanne apeomerpa uiad KOHCTPYUPOBAHHE JIOJKU U ONpEACIEHUE €€
IrPy30I10AbEMHOCTH.

Pa3nen 5. PaGora 1 MOIIHOCTb. DHEpPrusi.

Mexanunueckasi pabota. MOIIIHOCTb.

[IpocTbie MexaHW3MBI: pbIyar, OJOK, HAKJIOHHAS TUIOCKOCTh. [IpaBmiio paBHOBeCHs
ppiuara. I[IpuMeHeHue mpaBuiia paBHOBECHUsI pblyara K OJOKy. «30JI0TO€ MPaBHUIO»
Mexanuku. KITJ[ nmpocTeix Mexanu3moB. [IpocTeie MexaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas sHeprud. Kunerndeckas u nmoteHuuanbHas sHeprusi. [IpeBpainenue
OJIHOTO BUJAa MEXaHUYECKOW IHEPTUU B IPYTrOM. 3aKOH COXPAHEHHUSI SHEPTUU B MEXAHHKE.

Jemoncmpayuu.



1. IIpuMepsl MPOCTBHIX MEXAaHNU3MOB.
Jlabopamopnuie padomot u onvimot.
1. Omnpenenenue padOThl CHJIbI TPEHUS IMPU PABHOMEPHOM JBUKEHUU Tela IO
TOPU30HTAILHOM ITOBEPXHOCTH.
2. Hccnenosanue ycia0BHM paBHOBECHs pblyara.
3. H3amepenune KIIJ] HaK1OHHOW INIOCKOCTH.
4. M3ydeHue 3aKOHA COXPAaHEHUSI MEXaHUYECKON YHEPIUU.
8 KIIACC

Pa3znen 6. TenJioBble siIBJIeHUS.

OCHOBHBIE TIOJOXKEHUSI MOJEKYJIIPHO-KUHETUUECKON TEOPUU CTPOCHMS BEIIECTBA.
Macca u pazmepbl aTOMOB U MOJIEKYJI. ONBIThI, MOJTBEPKAAIOIINE OCHOBHBIE TTOJIOKEHUS
MOJIEKYJIAPHOKUHETUYECKON TEOPUH.

Mopgenun  TBEpHOro, SKUAKOIO W ra3oo0pa3HOr0  COCTOSHUM  BEIIEeCTBa.
Kpucrannuueckue u amopdusie tena. OO0bsiCHEHHE CBONCTB ra30B, KUJIKOCTEH U TBEPIBIX
T€1 Ha OCHOBE TIOJOKEHUW MOJEKYJIIPHO-KUHETUUECKOM Teopuu. (CmauuBaHue U
KanuJUIsIpHBIE siBJIeHUs. TennoBoe pacliupeHue U coxaTue.

Temnepatypa. CBsi3b TEMIEpPATypbl CO CKOPOCTHIO TEIJIOBOTO JBHKEHHUSI YACTHII.
Brytpennsisi aHeprus. CrocoObl M3MEHEHUs] BHYTPEHHEH SHEpruu: Teruionepeaadya |
coBepIieHue padboTel. Buibl Temonepenaun: TeIIONPOBOAHOCTh, KOHBEKIIUS, H3TyUYCHHE.

KoanuecTBO TEILIOTHL. Y AeiibHAs TEINIOEMKOCTD BelllecTBa. TemIoo0MeH U TEIJIOBOE
paBHOBecue. YpaBHeHHWE TeruioBoro OamaHca. IlmaBnenme ©  OTBepicBaHHE
KPUCTAJUTMYECKUX BEIIECTB. Y enbHas TerioTa IaBieHus. [lapooOpazoBanue u
koHaeHcanus. Mcmapenne. Kunenue. Y nenbHas TermioTa nmapooOpa3oBaHus. 3aBUCHUMOCTD
TEMITEPATyPhl KUTICHHUSI OT aTMOC(EPHOTO AaBJICHHUS.

BnaxHocTbs Bo3myxa.

DHeprus ToIIuBa. Y AeIbHas TEIJIOTa CrOpaHuUs.

[Tpunnumer padotel TernoBeiXx asuratenei KIIJ terutoBoro npurarens. TeruioBbie
JIBUTATEJIN U 3allUTa OKPYKAIOIIEH CPEBI.

3aKOH COXpaHEHUS U MPEBPAICHUS SHEPTUM B TEIUIOBBIX MPOIIECCaX.

Jemoncmpayuu.

1. HaGmronenrne 6pOoyHOBCKOTO JIBHUKEHUS.

2. Habmonenue quddysun.

3. HaOmroneHue siBIICHUI CMauyMBaHUS U KaWJUISIPHBIX SBICHUH.

4. HaOnroneHure TEIIOBOTO PACIIUPEHHUS TElL.

5. M3MeHeHue maBieHUs Ta3a NpH HU3MEHCHMM OOBEMa HW HarpeBaHUHM WU
OXJIKICHUU.

[IpaBuita u3MepeHust TeMIepaTypshl.
Bunpr Termonepenayn.
8. OxnaxxIeHue Pu COBEPIICHUN PaOOTHI.

o



9. HarpeBanue npu coBepiieHuU padOThl BHEIITHUMU CHJIAMH.

10. CpaBHEHHE TEIUIOEMKOCTEN Pa3JIMYHBIX BELIECTB.

11. HabGmronenue kumneHusl.

12. HaGmroieHrie moCTOSTHCTBA TEMIEPATYPhl IPU TUIABJICHUU.

13. Mojienu TEIUIOBBIX ABUTATEIIEH.

Jlabopamopnuie padomot u onvimot.

1. OmnbITHI IO OOHAPYKEHUIO IEUCTBUS CUII MOJICKYJISIPHOTO MPUTSKCHHUS.

2. OmnbITHI IO BBIPAIIMBAHUIO KPUCTAJIJIOB IIOBAPEHHOW COJIM WJIM caxapa.

3. OnwIThl MO HAOJIOJACHUIO TETUIOBOTO PACIIMPEHUS Ta30B, KUIAKOCTEH U TBEPABIX

TEN.
4. OmnpenesneHue AaBIeHUS BO3AyXa B OAJIJIOHE IITIPHIIA.
OMnbIThI, TEMOHCTPUPYIOIIHME 3aBUCUMOCTh JIaBJICHUS BO3JyXa OT €ro oobéma u
HarpeBaHus WJIH OXJIAXKICHUS.

6. IlpoBepka THUIOTE3bl JUHEWHOW 3aBHCUMOCTH JJIMHBI CTOJIOMKA KHUIKOCTH B
TEPMOMETPUYECKON TPYyOKe OT TeMIepaTyphl.

7. HaGmronenue W3MEHEHHST BHYTPEHHEH OSHEPruM Tejla B pe3yibTaTe
TEIJIoTNepe1aun U pabOThl BHEITHUX CHIL.

8. HccnenoBanue siBIeHUS TEIJIOOOMEHa MPU CMENIMBAHMHM XOJOJAHOW W TOpsUei
BOJBL.

9. OmpeneneHre KOJUYECTBA TEIUIOTHI, MOJTYYEHHOTO BOJOM MPHU TEIIO0OMEHE C
HarpeThiM METAUTNYECKUM LHUIIUHIPOM.

10. OnpeneneHne yAenbHON TEIUIOEMKOCTH BEILIECTBA.

11. UccnenoBanue npolecca UCapeHusl.

12. OnpenieIeHHe OTHOCUTEIBHON BIIAXKHOCTU BO3AYyXa.

13. OnpeneneHue yAenabHOM TEIUIOTHI IJ1aBIEHUS JIb/IA.

Pa3zpnen 7. JnekTpuyeckne U MATHUTHBIE SIBJICHHS.

OnexkTpuzanus Tel. JIBa poaa dIEeKTpUYECKUX 3apsalioB. B3aumopelcTBue
3apsKeHHBIX Tell. 3akoH KyrnoHa (3aBUCMMOCTH CHIIBI B3aUMOJICUCTBUS 3apSyKEHHBIX Tell
OT BEJIMYMHBI 3aPSJ0B U PACCTOSIHUS MEXKTY TEIaMu).

Onektpuueckoe none. Hanpssk€HHOCTh — 3iekTpuueckoro  mnons.  [IpuHimun
CYNEepPHO3ULUHU dIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu »siekTpuueckux 3apsA/ioB. OJIEMEHTAapHBI  AIEKTPUUYECKUM  3apsi.
Crpoenue aroma. IIpOBOAHUKM U JUANEKTPUKH. 3aKOH COXPAHEHUS DSJIEKTPUYECKOIO
3apsa.

DNEeKTpUUECKUU TOK. YCIOBHS CYIIECTBOBAHMS AJIEKTPUUYECKOr0 Toka. MCTOYHUKH
MOCTOSIHHOTO ~ TOKa. JIeMCTBUA  3JIEKTPUYECKOrOo TOKa (TEIUIOBOE, XHMMHUECKOE,
MAarHuTHOE). DJIEKTPUUECKUN TOK B )KUAKOCTAX U ra3ax.



Onekrtpuueckas nenb. Cwia Toka. DneKkTpuueckoe HanpspkeHue. COnpOoTHBIICHUE
MPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHHE BelecTBA. 3akOH Oma s y4yacTKa ILEMnH.
[TocnenoBaTenbHOE U MapalIeIbHOE COEIUHEHNE MPOBOIHUKOB.

PaboTa 1 MOIIHOCTE 37eKTpruyecKoro Toka. 3akoHn Jxoymns—JIenua. Dnexkrpuueckue
MU U IOTPEOUTENH ICKTPUUECKON dHEpruu B ObITy. KopoTkoe 3aMbIKaHUE.

IlocTosiHHBIC MarHuThl. B3auMoaelcTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE MoJIe.
MarautHoe mone 3eMJid M €ro 3HaueHue sl Ku3Hu Ha 3emue. OneiT Dpcrena.
MarauTHoe MOJe SJIEKTPUUECKOro TOKa. II[puMeHEeHHE >IEKTPOMAarHuTOB B TEXHUKE.
JlelicTBME€ MArHUTHOTO MOJISI Ha MPOBOAHUK C TOKOM. DJIEKTPOABUTATENIb MOCTOSHHOIO
ToKa. Mcrionb30BaHue 3IEKTPOIBUTATENICH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apajges. SBieHue dieKTpoMarHuTHOW uHAykuuu. IIpaBuno Jlenua.
Onektporenepatop. CrocoObl MONYYEHUS ICKTPUUECKON SHEPTUU. DJICKTPOCTAHIIMHU Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

DJIeKTpHU3alus Te.
JIBa pojia 3JIEKTPUUYECKUX 3apsIA0B U B3aUMOJCHCTBUE 3aPSXKEHHBIX TEJ.
YCTpOMCTBO U IEMCTBUE JIEKTPOCKOMA.
DJIEKTPOCTATUYECKAS] MHTYKIIHUS.
3aKOH COXpaHEHUS IIEKTPUUECKUX 3apsI0B.
[TpoBOHUKH U AUBIEKTPUKH.
MoenupoBaHue CUJIOBBIX JIMHUHM AJEKTPUYECKOTO TOJIS.
MCcTOYHMKH TTOCTOSSHHOT'O TOKA.
JIencTBUs 3JIIEKTPUYECKOTO TOKA.
. DJEKTPUYECKUN TOK B XKHUJKOCTH.
. I'a30BbIl pa3zps.
. I3Mepenune cuiibl TOKa aMIepMETPOM.
. I3Mepenune 2JeKTpUIeCKOro HanpsKeHUsT BOJIbTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. B3aumoaeicTBre NOoCTOSHHBIX MAarHUTOB.
. MoaenupoBaHre HEBO3MOKHOCTH Pa3/ICJIEHUS MTOJFOCOB MarHuTa.
. MoaennupoBaHre MarHUTHBIX IOJIE€H MOCTOSIHHBIX MArHUTOB.
. OneIT DpcTena.
. MaruuTtHoe€ mnoJjie Toka. DJICKTPOMAarHuT.
. JIeicTBHEe MarHUTHOTO MOJISI HA TPOBOJHUK C TOKOM.
. DJEKTpOIBUTATEb MOCTOSIHHOTO TOKA.
. UccnienoBanue siBIICHUS SJIEKTPOMArHUTHON MHAYKIIUH.
. OnbiTel @apages.
. 3aBUCUMOCTh ~ HANpaBJICHUS  WHAYKIIMOHHOTO TOKa OT  YCJIOBHH  €ro
BO3HUKHOBEHHSI.
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25.

DNeKTpOreHepaTop NOCTOSTHHOTO TOKA.

Jlabopamopnuie padomot u onvimot.

1.

IS L T

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnbIThl 1O HAOMIOACHUIO  DJEKTpHU3alMM  TeJl  UHAYKIUEW U Tpu
COMPUKOCHOBEHHH.

UccnenoBanue neMCTBUS SIEKTPUUECKOTO OIS HA TPOBOIHUKHU U TUAJICKTPUKH.
COopka u npoBepka pabOThI JIEKTPUUECKOM 1IEMH MOCTOSHHOTO TOKA.

N3mepenue u peryaupoBaHue CUIIbI TOKA.

N3mepenue u peryampoBaHue HAMPsSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, HWIYLIETO 4YeEpe3 pe3ucTop, OT
COTNPOTHUBIICHUS PE3UCTOPA U HAMPSHKEHUS HA PE3UCTOPE.

OnbITEI, JEMOHCTPUPYIOUIME 3aBUCUMOCTH DSJIEKTPUUYECKOTO COMPOTHUBIICHUS
MIPOBOJIHUKA OT €r0 JIJIUHBI, TUIONIAU TOTIEPEYHOr0 CEUCHUS U MaTepuara.
[TpoBepka mpaBuiia CIOKEHUS HAMPSHKEHUN MPU TTOCIIEA0BATEIbHOM COCTMHECHUU
JIBYX PE3UCTOPOB.

[IpoBepka npaBuiia Jyisi CUIIBI TOKA MPU NAPAIIETBHOM COSAMHEHUH PE3UCTOPOB.
Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, UIIYILIETO YEepPe3 PE3UCTOP.
Omnpenenenne MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BBICIIIEMON HA PE3UCTOPE.
HccnenoBanue 3aBUCHUMOCTM CHJIBI TOKa, HWIYIIErO 4Yepe3 JamIouyKy, OT
HaIpSKEHUS Ha HEH.

Onpenenenue KIIJ narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJEHCTBUS TOCTOSTHHBIX MAarHUTOB.

N3yyeHne MarHUTHOTO MOJSI TOCTOSIHHBIX MArHUTOB TMPH MX OOBEIWHEHUU U
pa3lelICHHH.

HccnenoBanue neicTBUSA SIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPENIKY.

OnbIThl, AEMOHCTPUPYIOMINE 3aBUCHUMOCTH CHJIBI B3aUMOJIEUCTBUSL KaTyIIKH C
TOKOM W MAarHUTa OT CUJIbI TOKA U HAIIPaBIICHHS TOKA B KaTYIIIKE.

N3yueHne neiicTBUS MarHUTHOTO TOJISI HA TPOBOJITHUK C TOKOM.
KonctpyupoBanue u uzydeHue padoThl AIEKTPOIBUTATENS.

N3smepenne KII1/] anekTpoaBuraTeabHON yCTaHOBKH.

OneIThl 1O HWCCIENOBAHUIO  SIBJICHUSI  AJIEKTPOMArHUTHOM  MHAYKIUU:
HCCIIeIOBAaHUE U3MEHEHUI 3HAUYECHUS U HAIIPABJICHHS UHAYKIHOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexannveckue siBJICHUS.

Mexanuyeckoe  nBuxkeHue.  MarepuanbHas ~— Touka.  Cucrema — oTcuéra.
OTHOCHUTEILHOCTh MEXaHUUECKOTO NBMKCHUSA. PaBHOMEpHOE MPSIMOJIUHEIHOE JIBH)KEHHUE.
HepaBHomMepHoe npsimonuHeiHoe aBuxenue. CpeiHsas 1 MTHOBEHHas CKOPOCTh TeJla MpHU
HEPaBHOMEPHOM JIBUKCHUU.

Yckopenue. PaBHOyCKOpeHHOE TpsMoMHEHoe aBmkeHne. CB0OOOIHOE TaJeHHE.
OmngiTel ["anumes.



PaBHOMepHOE ABMMXKEHUE MO OKpYKHOCTHU. [lepnos u yactoTa oOpaienus. JluneitHas
U yTJI0Bast CKOPOCTH. LIEeHTpOCTpEMUTENIBHOE YCKOPEHHE.

IlepBeiii 3axkoH Hprotona. Bropon 3akon Herorona. Tperuit 3axkoH Hbrotona.
[TpuHIMI CyNepno3ULINU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHHs: CHIa TPEHUS CKOJbKEHUS, CUIa TPEHUS
MIOKOSI, APYTHE BUIBI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOpPEHHE CBOOOJHOIO MajeHHS.
JIsrkenne maHer BOKpyr Connua. IlepBasg kocmuueckast ckopocts. HeBecoMmocTh u
HNEPETPY3KHU.

PaBHOBecue maTepuanbHOM TOUkU. AOCONIOTHO TBEPOE Tea0. PaBHOBECcHE TBEPOTO
TeJIa C 3aKPEIJIEHHOM OChIO BpalieHus. MoMmeHT cunbl. LlenTp Tsoxectu.

Nmnynec Tena. M3meHenue wummynbca. HWMmynbC cuiibl. 3aKOH COXpPaHEHMS
UMITyJIbCa. PEaKkTUBHOE IBUKEHUE.

Mexanudeckass pabora U MOIIHOCTh. PaGoTa cui TSXKECTH, yNpyrocTd, TPEHUS.
CBs3b sHepruu U pabothl. [loTeHnManbHas sHEPrus Tena, MOJAHITOr0 HaJl MOBEPXHOCTHIO
3emud. [loTeHumanbHas sHeprus cxkaroi npyxkuHbel. Kunernueckas sHeprus. Teopema o
KMHETUYECKON SHEPIUU. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTUH.

Jemoncmpayuu.
1. HaOmronenne MEXaHMYECKOTO JBIDKCHHS Tejla OTHOCHUTEIBHO Pa3HBIX Tel
OTCYETA.

2. CpaBHEeHHME TIyT€d M TpaeKTOPUW JABUIKEHHUS OAHOTO M TOrO K€ Tena
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCUETA.

N3mepenune cKopocTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKEHHUS.

HccnenoBanne Npu3HAKOB PABHOYCKOPEHHOTO JIBHKECHHUS.

HaGmronenue nBr>KeHHs Tella O OKPY>KHOCTH.

o Uk~ w

HabGmronenne MeXaHWYECKUX SIBICHHH, MPOUCXOMASIIUX B CHCTEME OTCUETa
«Tenexka» mpu e€ pPaBHOMEPHOM U YCKOPEHHOM JBH)KEHUU OTHOCUTEIBHO
kaOuHeTa (HU3UKH.
3aBUCHUMOCTh YCKOPEHHUS Tejla OT MACChI TeJla U JEUCTBYIONIEH HA HETO CHJIBI.
8. HaOmronenue paBeHCTBA CHIT TPU B3aUMOJICHCTBUH TEII.
N3Menenue Beca Teia npu yCKOPEHHOM JIBHKCHUMU.
10. [lepenaya nmmyibca npu B3aMMOAEHUCTBUU TE.
11. [IpeobpazoBanus SHEPTUN TIPU B3aAUMOJICHCTBHUH TETI.
12. CoxpaHeHHe UMITyJIbca IPU HEYIPYTrOM B3aUMOJEHCTBHH.
13. CoxpaHeHHEe UMITYJIbCa TIPU a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUH.
14. HaGmronenne peakTUBHOTO JIBYKCHHUS.
15. CoxpaHeHHe MEXaHWYECKON YHEPTUU TIPH CBOOOTHOM TaJICHUH.
16. CoXxpaHEHHE MEXaHWYECKOM HHEPruM NpU JBHXKEHWHM Tejla IMOJ JEeHCTBUEM
MPYKUHBL.



Jlabopamopnuie padomot u onvimot.

1.

10.

11.

KoHcTpynpoBanue TpakTa AJid pa3roHa v JajdbHEHIIero paBHOMEPHOTO ABUKEHUS
[IapyuKa WIH TEJIEKKH.

Omnpenenenue cpeHel CKOPOCTU CKOJIbKEHUS OpyCKa WU JBUKEHUS MIapuKa 1Mo
HAaKJIOHHOM IUIOCKOCTH.

Omnpenenenue yCKOpEHUs Tejla MPU PaBHOYCKOPEHHOM JIBMXKEHHUH 10 HAKIOHHOM
MJI0CKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU MTPU PaBHOYCKOPEHHOM JIBUKEHUU
0e3 HaYaJIbHON CKOPOCTH.

[IpoBepka rUmoTe3bl: €CiAM MNpPU PAaBHOYCKOPEHHOM JABMKEHUU O€3 HauyajabHOU
CKOPOCTM TYTH OTHOCSTCS Kak psJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOLIUE
IPOMEXYTKH BPEMEHU OJINHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CHJIBI TPEHUS CKOJBXKEHHUS OT CUJIbl HOPMAaJbHOI'O
JaBJICHUSI.

Onpenenenue korhGUIIMEHTAa TPEHUSI CKOJIBKECHHUS.

Onpenenenue KECTKOCTH MPYKUHBI.

Onpenenenune pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU Tejla IO
TOPU30HTAIBHON MOBEPXHOCTH.

Omnpenenenne paboOThl CHIIBI YIIPYTOCTH MPHU MOABEME Ipy3a C MCIOIb30BAHUEM
HETOJBM)KHOI'O U TIOJIBUKHOTO OJIOKOB.

N3yyeHune 3aK0Ha COXpAaHEHUs SHEPTUH.

Pa3znen 9. Mexann4yeckue Koj1e0aHUS U BOJIHBI.

Konebarenbnoe paBmxkenne. OCHOBHBIE XapaKTEPUCTHKU KOJEOAHHI: Tepuo,
4acToTa, aMIuIUTy1a. MaTeMaTU4eCKUU U MPYKUHHBIN MasATHUKU. [[peBpalenue snepruu
pu KoJieOaTeIbHOM JIBUKEHUH.

3aryxaromue KojeOaHus. BbeiHyXaeHHbIE KojeOaHus. Pe3onanc. MexaHuueckue

BOJIHHEI.

CBoiicTBa MeXaHWYECKUX BOJIH. [Ipo/onbpHble M momepeuHble BONHBL [[nmHa

BOJIHBI M CKOPOCTh €€ pacmpocTpaHeHHs. MexaHudyeckue BOJIHBI B TBEPJOM TellE,
CECMUYECKNE BOJIHEI.

3Byk. ['poMkocTh 3Byka u BbicOTa ToHA. OTtpaxkeHue 3Byka. HWHGpa3Byk wu

YIBTPa3BYK.
JHemoncmpayuu.

1
2
3
4.
5
6.

HaGmronenne xonebaHui TN MO IEUCTBHEM CHIIBI TSHKECTH U CUJTBI YIIPYTOCTH.
HaGmronenne xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaGnronenne BIHYKICHHBIX KOJICOAHUN U PE30HAHCA.

PacnpocTpanenne npooJibHbIX U MMONEPEYHBIX BOJIH (Ha MOJAEIIH).

HaGmronenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTHYECKHN PE30HAHC.

Jlabopamopnuie padbomot u onvimeot.



1. OmpeneneHue 4acTOThl U MEpHo/ia KoJieOaHU MaTEMaTUUYeCKOTrO MasTHUKA.
2. OmnpenenieHre 4acTOThI U IEPHO/Ia KOJI€OAHUHN MPY>KUHHOTO MasTHHUKA.
3. HccnenoBanue 3aBUCUMOCTH Tiepuoja KoJieOaHWIl MOJBEIICHHOT0 K HUTH Ipy3a
OT JIJTMHBI HUTH.

4. WccnepoBaHue 3aBUCHUMOCTH MEpUOJa KoJeOaHUM MPYKUHHOTO MAasTHUKA OT
MAacChI Tpy3a.

5. IIpoBepka HE3aBUCUMOCTH MEpUOJia KojebaHul rpy3a, MOABEIICHHOTO K HUTH, OT
MAaccChI Tpy3a.

6. ONBITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH IEpUoaa KoJieOaHUM MPY>KUHHOTO
MasTHHKA OT MacChl Tpy3a U KECTKOCTHU MPY>KUHBI.

7. W3MmepeHue yckopeHus CBOOOJHOTO TaIeHUS.

Paspgen 10. DiieKTpOMarHMTHOE 10JIe ¥ 3JIEKTPOMATHUTHbIE BOJTHBI.

DJIEKTPOMAarHUTHOE noJie. DNIEKTPOMArHUTHbBIE BOJIHBI. CaoiicTBa
3JeKTpoMarHuTHBIX  BosH. Illkama  snekTpoMarHuTHBIX  BoJH.  Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3HU.

DJieKTpoMaruuTHas npupojia ceera. CKopocTh cBeTa. BoaHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBOMCTBA 2JIECKTPOMAarHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. M3yyeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIbIO MOOUJILHOTO Tele(oHa.

Pasznen 11. CBeToBbBIC IBICHUA.

JIyueBass mopnenb cBeta. MctouHuku cBeta. [IpsMonuHeiiHOE pacrnpocTpaHeHUE
ceera. 3atmenus ConnHna u Jlynel. Ortpaxenue cBeta. Ilnockoe 3epkanio. 3akoH
OTpa)KE€HHUs CBETA.

[Ipenomiienne cBera. 3akoH mpejaomiieHUs1 cBeTa. [loHOE BHyTpeHHEe OTpaKeHue
cBera. Mcnonp30BaHKE MOJHOTO BHYTPEHHETO OTPAKEHHS B ONTUYECKUX CBETOBOAAX.

Jlunza. Xox nmydeir B nmu3e. OnTudeckas cucrema QoToarnmapata, MUKPOCKOTIA U
Teneckorna. ['na3 kak ontuyeckas cucteMa. bin3opykocTs U JanbHO30PKOCTb.

Pa3znoxenne Oenoro ceera B crekTp. OnbiTel HetoToHa. CrioxkeHne CIEeKTpaIbHBIX
uBeToB. /ucnepcus ceera.

JHemoncmpayuu.

[IpssmMosHEHHOE pacIpOCTPaHEHHUE CBETA.

OTpakeHue cBeTa.

[Tonyuenue n300pakeHU B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cBera.

OnTruyeckuil CBETOBO/I.

Xox ny4elt B coOuparouieit JnH3e.

XO0JI Tyder B pacCEeUBAIOLIEH JIMH3E.

N o vk~ wDN e



8. llomydyeHue n3o0paxeHuil ¢ MOMOIIBIO JIUH3.

9. IlpuHuun aeiicTBus poroanmnapara, MUKpPOCKOIA U TEJIECKOIIA.

10. Monens ri1asa.

11. Paznoxxenue 0enoro cBeTa B CHEKTP.

12. [lonmy4yenue Oenoro cBeTa Npu CI0KEHUH CBETA PA3HbBIX LIBETOB.
Jlabopamopnuie padomot u onvimot.

1. HccnemoBanue 3aBUCUMOCTH yTJIa OTPaKEHUsI CBETOBOTO JIy4da OT yrja NaJeHUs.
2. W3yuenue xapakTepuCTUK U300paxKeHUs IPEIMETA B INIOCKOM 3epKajie.

3. HccnenoBaHue 3aBUCHMOCTH yIJla MPEIOMIIEHUS CBETOBOrO Jiyda OT yria
NaJ€HUs HAa TPAHULIE «BO31YX—CTEKIIO».

[Tonyyenue n3o0paxeHUi ¢ TOMOLIBI0 COOUPAIOIIEH JTUH3BI.

Onpenenenue HOKyCHOr0O pacCTOSHUS U ONTHYECKOM CUITbI COOMpPAIOIIEH JTMH3bI.
OnbITHI IO Pa3NIOKEHUIO OEJIOro CBETA B CIIEKTP.

N o ok

OMBITHI 110 BOCIIPUATHIO IIBETA TIPEAMETOB MIPU MX HAOIIOJIEHUM YePe3 1IBETOBBIC
(GUIBTPBHL.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Onwitel  Pesepdopna w mianerapHas wmojenb aroma. Mogens artoma bopa.
Hcnyckanue u noriomieHrue cBera atomoM. KBaHThl. JInHelHyaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(da, O6era- U ramma-uzinydeHus. CTpoeHHE aTOMHOIO sjpa.
HyxkiionHnasa monens atromHoro snapa. M3oronel. PagmoaktruBHbIe mpeBpainenus. Ilepuon
NOJIypacmaja aTOMHBIX SIAEP.

SnepHble peakunu. 3aKOHbI COXPAHEHHMS 3apsJ0BOTO U MAacCOBOIO YHCEN. DHEprus
CBA3U aTOMHBIX sfep. CBsA3b Macchl W 3HEpruu. Peakiuu cuHTE3a W JI€JIEHUS SIEp.
Ncrounuku sueprun CoJiHLIA U 3BE3.

Snepnas sneprerrka. JlelCTBUS paIMOAKTUBHBIX U3JIYYEHUN HA )KUBBIC OPTaHU3MBI.

JHemoncmpayuu.

1. CnekTpbl U3Ny4YEHUs U MOTJIOUIEHHUS.

2. CrnekTpbl pa3InyHbIX ra30B.

3. CoekTp Bomopoa.

4. Habmonenue TpekoB B kamepe BuiibcoHa.

5. PabGota cuéTumka HOHU3UPYIOIINX U3ITYUCHUH.

6. Peructpanus u3nydeHusi IpUpPOAHBIX MUHEPAJIOB U IPOLYKTOB.

Jlabopamopnuie padbomot u onvimot.

1. HaGmroneHne CIIONIHBIX U TUHEHYATHIX CIICKTPOB M3ITYyUCHUSI.

2. HccnenoBanue TPEKOB: U3MEPEHUE DHEPTUM YACTHUIBI IO TOPMO3HOMY MyTH (110

dotorpadusim).

3. M3mepenwue pagnoakTHBHOTO (PoHA.

IToBTOPUTEILHO-00001IAKO I MOXYJIb.



[ToBTOpUTENHEHO-0000IAIONIMI MOJYAb NpPEAHA3HAUYEH [Jisi CHCTeMaTU3alluu |
0000IIeHNs TPEIMETHOTO COJACPKAHUS W ONbITa NESITEIBHOCTH, MPUOOPETEHHOTO MNpU
W3YyUYEHUH BCero Kypca (u3MKu, a Takke Uil TOJATOTOBKM K OCHOBHOMY
rOCYJapCTBEHHOMY SK3aMEHY MO (hu3uKe sl 00y4aronIuXxcs, BHIOPABIIUX 3TOT Y4COHBIM
npeamer.

[Ipy wW3ydyeHHM AAHHOTO MOJYJSI PEAIU3YIOTCS M CHUCTEeMAaTU3UPYIOTCS BHJIbI
NEATeIbHOCTH, Ha OCHOBE KOTOPBIX OO0ECIEeUUBAETCS JOCTIKCHHE TMPEAMETHBIX U
MeTanpeIMETHBIX MJIAHUPYEMBIX pe3yIbTaToOB oOyueHus, bopmupyeTtcs
€CTEeCTBEHHOHAy4YHAasi TPAMOTHOCTh: OCBOCHHE HAyUHBIX METOJIOB UCCIICIOBAHUS SIBJICHUI
IPUPOJIBI U TEXHUKU, OBJIAJICHUE YMEHUSMU OOBSCHATh (PU3UUECKUE SIBJICHUS, IPUMEHSIS
MOJIyYEHHBIE 3HaHUS, PEIIaTh 3a/1a4d, B TOM YUCJIE KaUeCTBEHHBIE U IKCIIEPUMEHTAIbHBIE.

[TpuHIUIIHANBHO NESATEIHLHOCTHBIM XapaKTep JTaHHOTO pasjesa peanu3yercs 3a CUér
TOTO, YTO OOYYaOIINECs BBIMOTHSIIOT 33/1aHUs, B KOTOPBIX UM TpeJjIaracTcs:

Ha OCHOBE IOJIyYEHHBIX 3HAHWM PaACMO3HABaTh M HAYYHO OOBSACHATH (PUHUECKUE
SIBJICHUS B OKPYKAIOIIEeH MpUpOie U TTOBCETHEBHOM JKHU3HU;

UCITIOJIH30BaTh HAYYHBIC METOJIbI UCCIEOBaHUs (PU3UUECKUX SBJICHUH, B TOM UYHCIIE
JUTSL TPOBEPKU TUTIOTE3 U MOJTYUYCHHS TECOPETUUECKUX BBIBOJIOB;

OOBSICHSIT HAay4yHbIE OCHOBbI HambOojee BaXHBIX JOCTHKEHUM COBPEMEHHBIX
TEXHOJIOTUH, HAMpUMEpP, MPAKTUUYECKOr0 MCIOJIb30BAHUS PA3IUUYHBIX HCTOYHUKOB
HPHEPIrUM Ha OCHOBE 3aKOHA IMPEBpAIICHHS M COXPAaHEHHUS BCEX M3BECTHBIX BHJIOB
SHEPTUU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

N3yuenue ¢(u3uku Ha ypOBHE OCHOBHOI'O OOLIEro oOpa3oBaHUsl HAMPABIECHO Ha
JIOCTH)KCHHE JIMYHOCTHBIX, METANpEeAMETHBIX U MPEAMETHBIX 00pa30oBaTeNbHBIX
pE3yJIbTATOB.

B pesynbrate uszyueHus GU3MKM Ha YpPOBHE OCHOBHOrO 0OIero oOpa3oBaHUA Y
oOyyaroierocst 0ynyT chopMUpOBaHbI CIAEAYIONIUE TUYHOCTHBIC PE3yJIbTAaThl B YACTHU:

e 1) MAaTPHMOTHYECKOr0 BOCIIUTAHUS:

e - TIPOSIBJICHHE WHTEpPECa K HCTOPHH M COBPEMEHHOMY COCTOSIHHIO POCCHICKOM
du3nIeCcKOil HAYKH;

e - IICHHOCTHOE OTHOIIEHUE K JOCTIKEHUSIM POCCUUCKHUX YUEHBIX-(PU3UKOB;

e 2) rpa’KIaHCKOI0 U AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

e - TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXJIEHUU OOILIECTBEHHO 3HAYUMbBIX U
ATUYECKUX TPOOJeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHXKEHUH
buzuky;

e - OCO3HAHHME BAXXHOCTH MOPATHHO-ITHYECKUX IMTPUHIIUIIOB B JICSATEILHOCTH YUEHOTO;

e 3)3CTeTHYECKOr0 BOCIIMTAHUS:

e - BOCIHPHUSTHE OCTETHYECKUX KayeCTB (PU3NYECKOM HayKu: €€ TapMOHUYHOIO
OCTPOEHHUS, CTPOIOCTH, TOUHOCTH, JTAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

e - OCO3HaHHWE IIEHHOCTH (PU3NYECKOM HAYKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS
MUpa, OCHOBBI Pa3BUTHSI TEXHOJOTHM, BaXKHENIIEH COCTABISIOMIEN KYIbTYpbI;

e - Dpa3BUTHE HAy4YHOW JIOOO3HATEIBHOCTH, HWHTEpPEcCa K HCCIEI0BATEIbCKON
NEeATEIbHOCTH;

e 5) popmupoBaHusi KyJbTYPbI 3/I0POBbSI M1 IMOLMOHAIBHOT0 0JIATONOJIYYHSI:

e - OCO3HAHUE IIEHHOCTH 0e30macHOro o0pasa >KM3HU B COBPEMEHHOM TEXHOJOTUYECKOM
MUpE, BaXHOCTU TMPaBUJ OE30MACHOTO IMOBEAEHUS HAa TPAHCIIOPTE, HA J0pOrax, C
AIEKTPUUECKUM U TETIOBBIM 000OPYI0BAHUEM B JIOMAIITHUX YCIOBHSIX;

e - cOpMHUPOBAHHOCTH HABBIKA PE(IICKCUU, NMPU3HAHHE CBOETO IMpaBa Ha OMIUOKY H
TAKOr0 K€ MpaBa y IPYyroro 4eaoBeKa;

e 6) TPyZ0BOI0 BOCIIMTAHMS:

e - QAKTMBHOE YyYacTH€ B pEIICHUM MPAKTUYECKUX 3ajJay (B paMKax CEMbH,
oOpa3oBaTeIbHOM OpraHU3AIK, TOpPOaa, Kpas) TEXHOIOTHYECKONM H COIUATHHOU
HAIPaBJICHHOCTH, TPEOYIONTUX B TOM YUCIIEC ¥ (PU3MUECKUX 3HAHHIA,

e - MHTEPEC K MPAKTUICCKOMY M3YUEHUIO TPOQECCUll, CBA3aHHBIX C (PUUKON;

e 7)3KO0JIOrHYECKOr0 BOCIIUTAHUSA:

e - OpUEHTalUs Ha MpUMEHEHHE (U3MYECKUX 3HAHUM NJI1 pellleHHs 3a/lad B 00JacTu
OKpY)Karomel cpejpl, I[UIAHUPOBAHUS TOCTYIKOB M OLEHKH HX BO3MOXKHBIX
MOCJIEICTBUI JIJISI OKPY’KAIOILIEH CPEbI;



- OCO3HAHUE TJI00ATIBHOTO XapaKTepa SKOJIOTMYECKUX POOJIEM U IMyTEH UX PEIICHMUS;

e 8) ajanTanum K M3MEHAIOIMUMCH YCJIOBUAM COUMAJIbHON U NIPUPOAHOM Cpeabl:

e - MOTPEOHOCTh BO B3aMMOJCHCTBUHU MpPH BBIIOJHEHUHU MCCIECIOBAaHUN U TNPOEKTOB
(u3nuecKoi HalpPaBJIEHHOCTH, OTKPHITOCTh OMBITY U 3HAHUSM JIPYTHX;

e - NIOBBILIEHUE YPOBHA CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO €SI TeIbHOCTh;

e - NOTPEOHOCTHh B (POPMUPOBAHUM HOBBIX 3HAHUHM, B TOM 4HUCie (POPMYIUPOBATh UJIEH,

MOHSATHS, TUIIOTE3bI O (PUINYECKUX OOBEKTAX U SBICHUSX;

e - OCO3HaHUE Je(UIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 001acTU
buzuky;

e - I[JJAHUPOBAHHE CBOETO PA3BUTHUS B MPUOOPETEHUN HOBBIX (DU3NUYECKUX 3HAHU;

e - CTpEeMJICHHME AaHAJIM3UPOBATh M BBISABIATH B3aMMOCBSI3U NPHUPOABI, OOIIECTBA U

ASKOHOMUKH, B TOM YHUCJI€ C UCTIOJIb30BaHUEM (PUBHUECKUX 3HAHUI;
e - OILICHKA CBOUX JICHCTBUU C Y4ETOM BIUSHHUS HAa OKPYXKAIOUIYIO CPEIy, BO3MOMXHBIX
ri100aJbHbBIX ITOCIEICTBUH.

METAINPEIMETHBIE PE3YJIbTATBI

B pesynbTaTe ocBOE€HMsS TpOrpaMMmbl MO (PU3MKE HA YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHus y oOywatromierocst OynyT copMUpOBaHbI MeTamnpeAMeTHbIE Pe3yJbTaThl,
BKJIIOUAIOIIIME TT03HABATEIbHbIE YHUBEPCAIbHbIE YUEOHbIE NEUCTBUS, KOMMYHUKATHBHBIC
YHUBEpPCAJIbHBIE yUeOHbIE IEUCTBUSA, PETYISATUBHBIE YHUBEPCATIbHbIE Y4eOHbIE JEHCTBUS.

Ilo3naBaTe/ibHbIe yHUBEpPCAJbHbIE Y4eOHbIE JeiicTBUS

ba3oBble JJoruyeckue JelcTBU:

e BBISABISTH M XapaKTEPHU30BaTh CYIIECTBEHHBIE TPU3HAKN OOBEKTOB (SIBJICHUI);

e YCTAaHABJIMBATH CYIISCTBCHHBIM TMpU3HAK KJIacCU(UKAIMK, OCHOBAHHS IS
0000IIIeHNS ¥ CpaBHEHUS,

e BBIABIATh 3aKOHOMEPHOCTH W IIPOTHBOPEYHS B pacCMaTpUBacMbIX (akTax,
JAHHBIX U HAOJIOCHUSAX, OTHOCSIINXCS K (PU3HUYCCKUM SIBJICHUSM;

e BBISBJISATH NPUYMHHO-CIICICTBEHHBIC CBSI3H MPH U3YUCHUN (PUBHUCCKUX SIBICHUN H
MPOIIECCOB, JIeJIaTh BBIBOJIBI C HMCIOJIB30BAHUEM JICAYKTUBHBIX U HHIYKTHUBHBIX
YMO3aKJIIOUCHHM, BBIJIBUTATh THIIOTE3bI O B3aUMOCBS3AX (PU3HYCCKUX BEITUUYNH;

e CaMOCTOSITCIIFHO BBIOMpaTh CHOCOO pelIeHUs Yy4eOHOW (u3nUecKor 3amaaun
(cpaBHEHHE HECKOJBKUX BAPHAHTOB PEIICHUS, BHIOOpP HambOOJee MOIXOSIIETO C
Y4ETOM CaMOCTOSITENIBHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieqoBaTe/IbCKUe 1€MCTBHA

e HCIIOJB30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUN HHCTPYMEHT TTO3HAHUS;

e TIPOBOAUTH IIO0 CAMOCTOSITEIBHO COCTaBJICHHOMY IUIAaHY OIIBIT, HECIOXKHBIN
(bU3NYECKU SKCTIEPUMEHT, HEOOJIBIIIOE UCCIEIOBaHNE (PU3MYECKOTO SBJICHUS,



OIICHUBAaTh HAa MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(MOpPMAIUIO, MOJTYYCHHYIO B
XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITEIbHO (POPMYIHUPOBATh OOOOIIEHHUSI U BBIBOJLI 1O pe3yJibTaTam
MPOBEIEHHOTO HAOIIOACHMSI, OIIbITA, UCCIEOBAHUS;

MIPOTHO3UPOBATh BO3MOXHOE JajbHeillee pa3BUTUE (PUINYECKUX IPOLIECCOB, a
TaK)K€ BBIJIBUTATh MPEANOJIOXKEHUST 00 HX Pa3BUTHM B HOBBIX YCJIOBHUSX U
KOHTEKCTaXx.

Pab6ora ¢ undgopmanmeii:

NPUMEHATh Pa3JIUYHbIC METO/IbI, MHCTPYMEHTBI U 3alPOChI MPHU MOUCKE U OTOOpE
uHQOpMalMK WIH JAaHHBIX C Y4ETOM TMPENJIOKEHHON ydeOHOW (u3nyecKoit
3a/1auu;

aHAJM3UPOBaTh, CHUCTEMATU3UPOBATh U  HMHTEPIPETUPOBATH HHQPOPMAIUIO
Pa3IUYHBIX BUJOB U (hOPM TIPEACTaBICHUS,

CaMOCTOSITEILHO BBIOHMPATh ONTUMANIBHYIO (DOPMY TIpeicTaBiIeHUS HHOOPMALIUU U
WJUTFOCTPUPOBATH PeIIacMbIe 3aJ1aul HECIIOXKHBIMHM CXEMaMHU, JUarpaMMaMu, WHOU
rpaduKoi U X KOMOMHAITUSIMH.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

B X0Ji¢ OOCYXJeHHUsI Y4eOHOro MaTepHalia, pe3yIbTaToB JJA0OPATOPHBIX padOT U
IPOEKTOB 3aJ1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMO TEMbl U BBICKA3bIBAThH
UJeW, HalleJICHHbIE HA pEUICHUE 3a/Jaud U MOAJepX aHUe OJaroxenareIbHOCTH
OOIIIEHHS;

COTOCTAaBJISITh CBOM CYXIEHUSA C CYXACHHSIMHU APYTUX YYAaCTHUKOB JHAJIOTA,
O0OHapy’KHUBATh Pa3IMUUE U CXOACTBO MO3UIUH;

BBIP@YKaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

nyOIMYHO TMPEACTABISATh PE3yJbTAaThl BBIMOJHEHHOTO (PU3WYECKOTO OMBITA
(3KCTIEpUMEHTA, UCCIIEI0BAHUS, TPOCKTA);

NOHMMATh W HCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIUBHUAYAJIbHOM
paboThI IPU PEIICHUH KOHKPETHOU (PU3NIECKON TTPOOIEMBI;

MPUHUMATH TEH COBMECTHOW NEATETbHOCTH, OPTaHU30BBIBATH JACHCTBHUS MO €&
JTOCTIKEHUIO: PacCHpelelisiTh POJH, OOCYXJaTh TMPOIECChl U  PE3yJIbTaTh
COBMECTHOM paboTHI, 000011aTh MHCHHS HECKOJIBKUX JTFOJICH;

BBHITIOJTHSATH CBOIO YacCTh pa0bOTHI, JOCTUTAsI KAYECTBEHHOTO pe3yiIbTaTa Mo CBOEMY
HAIPABJICHUIO U KOOPAUHUPYS CBOU JEHCTBUSA C IPYTUMH YICHAMU KOMaH/IbI,
OIICHMBATh KA4eCTBO CBOEro BKJIaga B OOMUHA TPOAYKT IO KPUTECPHSIM,
CaMOCTOSATEIHFHO C(OPMYIMPOBAHHBIM yUYACTHUKAMH B3aUMOJICHCTBUS.

PeryjsiTUBHbIC YHHUBeEpPCAJIbHbIC Y4eOHbIE 1eHCTBUA

CﬁMOOpFaHI/I3aIII/ISI:



BBISIBIISITh MPOOJIEMbl B JKU3HEHHBIX M YYEOHBIX CHUTyalUUAX, TPEOYIOLIUX IS
perieHus: GU3NYEeCKUX 3HAHUIM;

OpPUEHTUPOBATHCS B PATUYHBIX MOAX0JaX NPUHATUSA PEIIEHUH (MHIMBUIYaTbHOE,
MPUHATHE PELIEHUs B TPYIIE, IPUHITHE PEIICHUN TPyNIOi);

CaMOCTOSITEJIbHO COCTAaBJISATh AITOPUTM PEIIeHHs (PU3NYECKOH 3a7auM WM IJIaHa
UCCIIEOBAHMS C YYETOM HMMEIOLIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHpPOBATh MpeJiaraéMble BApUAHTBI PEILICHUN;

JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJ/Ib, IMOLMOHAJIbHbIH HHTEJJICKT:

JaBaTh aJI€KBATHYIO OLIEHKY CUTYAllMH U MpeJyiarath iaH e€ U3MEHEHUs;
OOBSACHATH MPUYUHBI JOCTHXKEHUS (HEJOCTUXKEHUSI) PEe3yJIbTaTOB JESATEIbHOCTH,
JaBaTh OLICHKY MPUOOPETEHHOMY OIBITY;

BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh (B TOM UHCIE B XOJ BBIIOJIHEHHUS
(GU3MUECKOro HCCIEOBAaHUSI WM TPOEKTa) HA OCHOBE HOBBIX OOCTOSATENLCTB,
MU3MEHMBIINUXCS CUTYAIMH, YCTAHOBICHHBIX OMIUOOK, BO3HUKIINUX TPYAHOCTEH;
OLICHMBATh COOTBETCTBHE PE3YJIbTATA LIEJIN U YCIOBUSIM;

CTaBUTh CeOs Ha MECTO APYroro 4ejoBeKka B XOJ€ CIopa WIM JUCKYCCHMM Ha
HAY4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUSI U JIOTUKY JPYTroro;

NpuU3HaBaTh CBOE MPAaBO Ha OMMOKY MpH peuieHuu (U3MUECKHX 3ajad WIH B
YTBEPKACHUSAX HA HAYYHBIE TEMBI M TAKOE KE IIPaBO JAPYTOro.

INPEAMETHBIE PE3YJIBTATbBI

K konmy oOyuenuss B 7 KJjacce TIpeIMETHbIE pe3yibTaThl Ha 0a30BOM ypOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIOJIb30BaTh TOHATHSA: (DU3UYECKHE U XUMUYECKHE SBIICHUS, HaOIIOACHUE,
AKCIIEPUMEHT, MOJEINb, THUIOTe3a, EAUHUIBI (PU3MYECKUX BEIUYUH, aTOM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEPAOE, KHUIKOE, ra3000pa3Hoe),
MEXaHWYECKOE [IBH)KEHHE (paBHOMEPHOE, HEpPaBHOMEPHOE, MPSIMOIMHENHHOE),
TPACKTOpHs, PaBHOJAEHCTBYIOMIAs cuia, nedopmarus (ympyras, MiacTHYeckas),
HEBECOMOCTb, COOOIIAIOIINECS COCYbI;

paznuyatrh saBieHus (Auddy3us, TEIIOBOE JABMKEHUE YACTUI[ BEIIECTBA,
pPaBHOMEpHOE JBHKEHHE, HEPABHOMEPHOE JBUKECHHE, UHEPIIUS, B3aUMOJECHCTBHIE
T€J, paBHOBECHE TBEPIBIX TEI C 3aKPEIUIEHHOM OCBhIO BpallleHHs, Iepeaaya
JaBJICHUS TBEPIABIMH TEJIAMH, XKUIAKOCTIMH W Ta3amu, aTMoc(epHOe aBleHUE,
[JIaBaHWE TeJl, NPEBpalleHUsT MEXaHWUYECKON DSHEpruy) MO0 ONHCAHUI0 HX
XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOUIUX JaHHOE
dbu3nYecKoe SBICHUE;

pacrio3HaBaTh MNPOSBICHUE HU3YUYCHHBIX (U3UUYECKUX SIBJICHUUW B OKPYXKAIOIIEM
MHpE, B TOM uuclie (PU3NUECKUE SIBICHUS B IPUPOJE: MPUMEPHI JABUKEHUS C



Pa3IMYHBIMU CKOPOCTSIMU B JKMBOW U HEKUBOU NPUPOAE, ACUCTBUE CUJIBI TPEHUS
B MIPUPOJIC U TEXHUKE, BIUSHUE aTMOC(HEPHOro JABJICHUSI HA >KUBOW OpPTraHU3M,
MJIaBaHWe PhIO, phlUaru B TeJie YeOBEKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO
3a/1a4y B y4eOHYIO, BBIICISITh CYIIIECTBEHHbIE CBOMCTBA (NMpU3HAKU) (PU3UUECKUX
SIBJICHUI;

OMHUCHIBATh H3YUYCHHBIC CBOMCTBA Tel U (PU3MUECKUE SBJICHUS, HCIOIb3YS
dbuzndeckue BeIUYUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMsl, IMYTh,
CKOPOCTb, CpPEIHSASI CKOPOCTh, CHJIAa YIPYTOCTH, CHJIa TSKECTH, BEC TeJla, CUja
TpeHus, JaBiieHue (TBEPJOrO Tela, XUIKOCTH, ra3a), BBITAJIKUBAIOIIAS CHUIIA,
MexaHuueckasi pabora, MOIIHOCTh, IJIEYO CHJIBI, MOMEHT CHWJIbI, KOd()PHUIIUECHT
MOJIE3HOTO JEUCTBUSI MEXaHU3MOB, KMHETHYECKAs W MOTEHIUAJIbHAs SHEPTHUsi),
Ipy ONHCAHWUU TPABUIBHO TPAKTOBATh (PU3UYECKUNA CMBICT UCIIOIB3YEMbIX
BEJIMYUH, WX OO0O3HAUCHUs] M €AUHUIBI (UBUYECKUX BEJIWYMH, HAXOJIHUTh
dbopMymbl, CBS3BIBAIONIME JAaHHYK (PU3HYECKYI0 BEIUYUHY C JIPYTHUMU
BEJIMYMHAMH, CTPOUTH Ipa)UKu U3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYHUH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SIBICHUS] W MPOIECCHI, UCTOIb3Ys
npaBuja CIIOXKEHUs CUil (BJOJb OJHOW TpsiMoii), 3akoH ['yka, 3akon Ilackais,
3aKOH ApxuMesa, MPaBUIIO paBHOBecHs pblyara (0JI0Ka), «30JI0TOE TPABUIION»
MEXaHMKH, 3aKOH COXPAaHEHUs MEXaHWYECKOW OJHEpPruu, IpU OTOM JaBaTh
CJIOBECHYI0O (OPMYJIHMpPOBKY 3aKOHAa U 3alMChIBaTh €ro MaTeMaTH4ecKoe
BBIPAXKEHHUE;

OOBSCHATH (pU3MUYECKUE SIBIICHUS, MPOIIECCHl U CBOMCTBA TE€Jl, B TOM YHCIIE U B
KOHTEKCTE CUTyallMd NIPAaKTUKOOPUEHTUPOBAHHOIO  XapaKTepa: BbIABIATH
PUYHUHHO-CIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTMYEeCKUX I11aroB
c omopod Ha |-2 H3yYECHHBIX CBOMCTBAa (U3UYCCKHUX SIBICHUM, (PU3UICCKUX
3aKOHA WIM 3aKOHOMEPHOCTH;

pemiath pacy€THbIe 3a1adyud B 1—2 NMeWCTBUA, UCTONB3YS 3aKOHBI U (HOPMYIIHI,
CBsI3BIBAIONINE (DU3MYECKUE BEJIMYMHBI: HAa OCHOBE aHaiIM3a YCIOBUSA 3aJa4d
3aMMChIBATh KPATKOE YCIOBHE, MOACTABISITH (PU3UUECKUE BETUYUHBI B (DOPMYIHI U
MPOBOJUTh PACYEThl, HAXOJIWUTh CIPABOYHBIE [AaHHbIE, HEOOXOAMMBIEC IS
pelieHusl 3a7ad, OIEHWBATh PEATUCTUYHOCTh TMOJYYCHHOW (U3mdecKomn
BEJINYUHBI;

pacro3HaBaTh MPOOJEMbl, KOTOPbIE MOXXHO PEHIUTh MPU MOMOIIM (PU3HUECKUX
METOJIOB, B ONMCAaHUMU MCCIIEIOBAHUS BBIAECIATH MPOBEPSIEMOE IMPEANOIOKECHUE
(rumore3y), paznuyaTh U UHTEPIPETUPOBATH MOJTYUYEHHBIA PE3YyIbTaT, HAXOIUTh
OIIMOKH B XOJI€ OMBITA, JIEIATh BHIBOJBI 110 €r0 PE3yJIbTaTaM;

MPOBOJUTEH OMBITHI MO HAOMIOACHUIO (U3MYECKUX SBICHUA WU (HU3UISCKUX
CBOMCTB Tell: (OpMyJIUMpPOBaTh MPOBEPAEMbIC MPEANOTIOKEHUS, COOUPATH



YCTAaHOBKY U3 TMPEIOKEHHOr0 O0O0OpYJIOBaHUS, 3alMChIBATH XOJ OIbITa U
bopMyITHUpPOBATH BHIBOJIBL;

BBINIOJIHATD NPSIMbIE M3MEPEHHUS PACCTOSHMS, BPEMEHHU, MacChl Teja, 00bEMa,
CWJIBI U TEMIEpPATypbl C MCHOJIb30BAHUEM AHAJIOTOBBIX U LHU(POBBIX MPHOOPOB,
3aMMChIBAaTh MOKA3aHUS IPUOOPOB C YUETOM 3aJaHHOM a0CONMIOTHON MOTPEUIHOCTH
U3MEpEHUN;

MIPOBOJUTH UCCIEI0BAHNE 3aBUCUMOCTU OAHON (PU3NYECKOI BEIMUUHBI OT APYrof
C HCMOJb30BAHUEM TMPSMBIX HW3MEPEHUH (3aBUCUMOCTH IyTH PaBHOMEPHO
JOBHWKYIIETOCS TeJla OT BPEMEHM JIBM)KEHUS TE€Ja, CUJIbl TPEHUS CKOJIBKEHHUS OT
Beca Tela, KauecTBa OOpabOTKM IMOBEPXHOCTEW Tel M HE3aBUCHUMOCTU CHUJIBI
TPEHUsI OT IUIOLIAJH CONPHUKOCHOBEHHMS TE€J, CWIbl YIPYTOCTH OT YJIJIMHEHUS
NPYXUHBI, BBITAIKUBAIOIIEH CUJIBI OT 00bEMa MOTPYKEHHOM 4YacTU Tela U OT
IUIOTHOCTH JKUJKOCTH, €€ HE3aBUCHUMOCTH OT IJIOTHOCTH Tella, OT IIyOMHBI, Ha
KOTOPYIO MOTrPY’KEHO TEJO, YCIOBUN IIJIaBaHUS TEJl, YCIOBUM PaBHOBECHS phluara
1 OJIOKOB), y4acTBOBaTh B IUIAHUPOBAHMHM YYEOHOI'O HCCIEAOBAHMS, COOUPATH
YCTAHOBKY W  BBINOJHATh H3MEPEHHUs, CIEays MPeIJIOKEHHOMY IUIaHy,
¢uKkcupoBaTh pe3yJbTaThl MOJYYEHHOW 3aBUCHUMOCTH (U3MYECKUX BEIMYHUH B
BUJIE TPEIJIOKEHHBIX Tabiull W TpadUKOB, JeNaTh BBIBOJBI MO pe3yibTaTam
UCCIIEI0BAHUS,

IPOBOAUTH KOCBEHHBbIE M3MEpEeHUs] (U3MUECKUX BEIWYUH (IUIOTHOCTH BEIECTBA
KUJIKOCTH WM TBEPAOrO Tejla, CUJIa TPEHUs CKOJIBKEHUS, HABIICHUE BO31yXa,
BBITAJIKUBAIOIIAS CWJA, JEUCTBYIOIIAs Ha IOIPYKEHHOE B JKUAKOCTH TEO,
KO (UIIMEHT  TOJE3HOTO  JEHUCTBHUS  MPOCTHIX  MEXaHW3MOB),  CIEIys
NPENJIO)KEHHON  MHCTPYKIMU: TIPU  BBINOJHEHWHM  HM3MEPEHUN  coOuparth
AKCIIEPUMEHTAJIBHYI0 YCTAHOBKY U BBIYUCIIATH 3HAUEHUE HCKOMOW BEJINYMHBI,
coOroaTh TpaBUJia TEXHUKH O€30MacHOCTH IIpU padoTe ¢ J1abopaTOpHBIM
00opy1I0BaHUEM;

yKa3bIBaTh NPHUHLHUIBI JAEUCTBUS NMPUOOPOB M TEXHUUYECKUX YCTPOWMCTB: BECHI,
TEPMOMETp, JMHAMOMETP, COOOINAIOIIMECS COCYIbl, OapoMeTp, pblyar,
ITOJIBM>KHBIN M HENOJIBYKHBIN OJIOK, HAKJIIOHHAS IIJIOCKOCTB;

XapaKkTepHu30BaTh MPUHIUIBI JEUCTBUS H3YUYCHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOM HAa UX ONMUCaHHS (B TOM YHUCIE: MOJIIIUIHUKU, YCTPOMCTBO
BOJONPOBOJA, THIPABINYECKUN IIPECC, MAHOMETP, BBICOTOMEpP, IOPIIHEBON
HAcoC, apeoMeTp), HCIONb3ysl 3HAHMS O CBOMCTBaX (PU3NYECKHX SIBICHHUA MU
HeoOXoauMble (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOAUTH NpPUMEpHl (HAXOAUTh HMHPOPMAIMIO O NIpHUMEpax) HPaKTHUECKOTO
UCITIOJIb30BaHUs (PU3MUECKUX 3HAHUI B MOBCEIHEBHOW XU3HU JUIsl OOecredeHus
0e30MacHOCTH MpU O0OpallleHuu ¢ NpubopaMu M TEXHHUYECKUMHU YCTPONCTBAaMH,



COXPAHEHHUS 3/I0pOBbsi M COOJIIOJIEHHS HOPM HKOJOTMYECKOTO IOBEACHUS B
OKPYKAIOIIEN CPEAE;

OCYLIECTBIISITh OTOOP MCTOYHUKOB MH(poOpMau B MHTepHETE B COOTBETCTBUU C
3aZJaHHBIM IIOMCKOBBIM 3allpOCOM, HAa OCHOBE HUMEIOLIUXCS 3HAHUM U IyTEM
CPaBHEHUS Pa3JIMYHBIX MCTOYHUKOB BBIJEIATH MHPOPMALIMIO, KOTOPAs ABIISAETCS
MPOTUBOPEUYUBON UM MOXKET ObITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh IMpPH BBINOJHEHUM YYEOHBIX 3aJaHUM HAYYHO-TIOMYJSPHYIO
JTUTEPaTypy (PU3MUECKOr0 COJAEpKaHUS, CIPABOUYHBIE MATEpHUalbl, PECYPChl CETH
WuTtepHer, Biaaerb NpuéMaMU KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
UH(GOpPMAIIMK U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;

co3aBaTh COOCTBEHHbIE KpPAaTKUE MUCbMEHHbIE M YCTHbIE COOOIICHHUS HA OCHOBE
2—-3 HUCTOYHUKOB uH(poOpMauu (U3HUECKOTO COJEpKaHHUi, B TOM YHCIIE
nyOIMYHO JeNaTh KpaTKue COOOUIEHUS O pe3yJbTaTax MPOEKTOB WU Yy4eOHBIX
UCCIIEIOBAHUN, IIPM 3TOM TIPAMOTHO HCIOJIB30BATH W3YYEHHBIM IOHSATUWHBIN
anmapar Kypca (U3MKH, COMPOBOXK/IATh BHICTYINICHHUE MTPE3CHTALIUEH;

OpU  BBINOJIHEHUHM y4YE€OHBIX TIPOEKTOB W  MCCIEIOBAHUN  paclpeacisiTh
00S13aHHOCTH B TPYNIIE B COOTBETCTBUHU C MOCTABIECHHBIMU 3aJ]a4aMH, CICAUTH 3a
BBIMIOJTHEHUEM IIJ1aHA JACHCTBUM, aJI€KBaTHO OILICHMBATh COOCTBEHHBIM BKJIAJ B
NEATEIIBHOCTh IPYIIIBI, BBICTPAMBATh KOMMYHUKATUBHOE B3aUMOJCHCTBUE,
YUUTBIBAsi MHEHHUE OKPYKAIOLIUX.

K konmy oOyuenuss B 8 kJjacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCITIOJIB30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIIOBOE IBM)KEHUE aTOMOB
U MOJIEKYJI, arperaTHbleé COCTOSHUSI BEIIECTBA, KPUCTAJUIMYECKHUE U aMOp(HBIC
T€Ja, HACBHIIIEHHBII M HEHACHIIIEHHBIN Map, BIAXXHOCTh BO3/1yXa, TEMIIEpATypa,
BHYTPEHHS DHEPrUs, TEIUIOBOM JIBUTATENb, SJIEMCHTAPHBIM HJICKTPUYCCKUU
3apsii, DSJEKTPUUECKOE TI0JIe, TPOBOJHUKU U JUANEKTPUKHU, MOCTOSIHHBIN
AJEKTPUYECKUIN TOK, MATHUTHOE MOJIE;

pasnuyath SBJICHUS (TEIJIOBOE PACIIUPEHUE U CKATUE, TEIIoNepeaaya, TeIioBOe
pPaBHOBECHE, CMAauyMWBaHWE, KAalWJUISIPHBIC SIBICHUS, WCIAPEHHUE, KOHACHCALUA,
IJIaBJICHUE, KpUCTaM3alusl (OTBEpAEBAaHUE), KUIIEHUE, Temionepeaaya
(TerIonpPOBOJHOCTD, KOHBEKIHS, U3IIy4YCHUE), ANEKTPU3ALUS Tell,
B3aHMOJICMCTBUE 3aPSAA0B, IEUCTBUS ANEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aHMOJICICTBUE MArHUTOB, AEUCTBUE MATHUTHOTO IOJI HA NPOBOJHUK C TOKOM,
AJIEKTPOMArHUTHAs WHAYKLHS) MO ONMUCAHMI0 UX XapaKTepHBIX CBOMCTB M Ha
OCHOBE OTBITOB, JIEMOHCTPUPYIOIIHNX JaHHOE (PU3NUECKOE SBIICHUE;

pacmo3HaBaTh MPOSBICHUE W3YUYEHHBIX (PU3MUECKHX SBICHUN B OKPYKAIOIIEM
MHUpE, B TOM Yucie PU3NUECKUE SIBIICHUS B NPUPOJE: MOBEPXHOCTHOE HATKECHHE
Y KaNWUISIPHBIE SIBJICHUS B NIPUPOAE, KPUCTAILIBI B Ipupoae, uznyuenue CoHia,



3aMep3aHue BOJIOEMOB, MOPCKHE Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa,
ANIEKTPUYECKHUE SIBJICHUS B aTtMocdepe, 3JIEKTPUUECTBO JKHUBBIX OPTraHU3MOB,
MarHuTHOE ToJie 3eMJId, APeid MOIIOCOB, POJIb MArHUTHOTO MOJS JJIsl )KU3HU Ha
3emiie, MOJSIPHOE CHUSHHUE, MPU STOM TNEPEBOAUTH MPAKTHUUECKYIO 3a7ady B
y4eOHYI0, BBIICIIATH CYIIECTBEHHbBIE CBOMCTBA (MPU3HAKH ) (PU3UUYECKUX SBIICHUM;
OMHUCHIBATh H3YUYCHHBIC CBOMCTBA Tel U (PU3MUECKUE SBJICHUS, HCIOIb3YS
dbu3ndeckue BEIUMYMHBI (TeMIepaTypa, BHYTPEHHSS DJHEpPrus, KOJIUYECTBO
TEIJIOTHI, YAENbHAs TEIUIOEMKOCTh BEIECTBA, YJACIbHAas TEIJIOTa IJIaBJICHUS,
ylenbHas TemioTa NapooOpa3oBaHMs, yHAeNbHAas TEIJIOTa CropaHusi TOIUIMBA,
KO PUIIMEHT TOJIe3HOTO JEUCTBUS TEIJIOBOM MAIIMHBI, OTHOCUTEIbHAS
BIQXKHOCTh BO3/yXa, OJEKTPUUYECKUU 3apsj, Cuja TOKa, DJIEKTPUUYECKOE
HaIpsDKEHUE, COMPOTUBIICHUE MPOBOAHUKA, YETLHOE COMPOTHUBIICHUE BEIIECTBA,
paboTa W MOIINHOCTb DJJICKTPUYECKOTO TOKA), MPU ONHCAHUU TPABUIBHO
TPaKTOBaTh (PUBMYECKUUA CMBICT HKCIOJb3YEeMbIX BEIWYMH, OOO3HAYCHUS U
eIUHUIIBI (PUBMYECKUX BEJIMYHMH, HAXOJUTh (POPMYJIBI, CBSI3BIBAIOIINE JTAHHYIO
(GU3UYECKYI0 BEJIMYMHY C JIPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu M3y4CHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEITUYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SIBICHHUS] W MPOIECCHI, UCTOIb3YS
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKONH TEOPUU CTPOCHHS BEIECTBA,
NPUHIIMIT CYNEPIO3UIMU ToJel (Ha Ka4ueCTBEHHOM YPOBHE), 3aKOH COXpPaHEHUS
3apsna, 3akoH OMa i ydacTka 1end, 3akoH Jxoymns—JIeHIia, 3aKkoH COXpaHeHHs
SHEPTUH, MPU ITOM J1aBaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA U 3aIUCHIBAThH €T0
MaTEMaTUUYECKOE BhIPAKEHUE;

O0BSACHATHh (hU3UUECKHUE IMPOIIECCHl M CBOMCTBA TEJ, B TOM YHUCIE WU B KOHTEKCTE
CUTyalun MPAKTUKOOPUEHTHPOBAHHOTO XapakTrepa: BBISIBIISITH
NPUYUHHOCIIEICTBEHHBIC CBA3U, CTPOUTH OOBICHEHHE U3 |1—2 JTOTMYECKUX IIaroB
c omopod Ha |-2 H3y4YECHHBIX CBOMCTBAa (U3UYCCKHUX SIBICHUM, (PU3MICCKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pemiath pacy€THbIE 3aladyd B 2—3 MEHCTBUA, WCIONB3Ys 3aKOHBI M (OPMYIIHI,
CBsI3BIBAIONINE (DU3MYECKUE BEJIMYMHBI: HAa OCHOBE aHaiIM3a YCIOBUSA 3aJa4d
3alUCBhIBATh KPaTKOE YCJIOBHUE, BBISIBISATH HEAOCTATOK AAHHBIX IS PEIICHHS
3ajauu, BBIOMpATh 3aKOHBI M (OPMYJNbI, HEOOXOAUMBIE mJisi €€ peleHus,
MPOBOJIUTH PACUEThl U CPABHUBATH MOJYUEHHOE 3HAUCHUE (PU3NUECKON BETMUYUHBI
C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh MPOOJEMbl, KOTOPbIE MOXXHO PEHIUTh MPU MOMOIIM (PU3HUECKUX
METOJIOB, UCIIOJIb3YySl OIKCAHWE MCCIEJOBAaHMS, BBIACISITH MPOBEPSIEMOE
MPEANOJIOKEHNE, OIIEHUBATh MPABUIBHOCTD MOPSIAKA MTPOBEACHUS UCCIEIOBAHUS,
JienaTh BBIBOJIBI;



MPOBOJUTEL OMBITHI 1O HAOMIOACHUIO (U3MYECCKUX SBICHUA WIH (HU3UICCKUX
CBOWMCTB TeNl (KamWUISpHBIE SBJICHUS, 3aBHCHMOCTH JaBJICHHUS BO37yXa OT €ro
o0BéMa, TeMIepaTypbl, CKOPOCTH TIpOIlecca OCTHIBAaHWS W HarpeBaHUS TIPH
W3IIY9CHUH OT I[BETa W3Iydaromiedl (TMOTJIONIAOIIeH) MOBEPXHOCTH, CKOPOCTh
UCTIapCHUS BOABI OT TEMITEpaTyphl >KHAKOCTH M IUIOMIAAM €€ TOBEPXHOCTH,
AIEKTPU3AIUS TEJI U B3aMMOJICHCTBHE JEKTPUUCCKUX 3apsAI0B, B3AMMOJICHCTBUE
MOCTOSIHHBIX ~ MAarHUTOB, BH3yallM3allMisl MAarHUTHBIX TIOJEH  TIOCTOSIHHBIX
MarHuTOB, JEWCTBHsSI MarHMTHOTO TIOJISI HAa TPOBOJHHMK C TOKOM, CBOWCTBa
AJICKTPOMAarHuTa, CBOWCTBA  DJIGKTPOJBUTATENII  IOCTOSHHOTO  TOKa):
GopMyIHpOBaTH MPOBEPSIEMBIC TPEIIOJIOKEHUS, COOMpPATh YCTAHOBKY U3
NPEJIOKEHHOTO 000pYJIOBaHMUS, OIMCHIBATH XOJ OMbITAa U (HOPMYIHUPOBATH
BBIBO/IBI;

BBITIOJHATE TIPSIMBIC HM3MEPEHUS TEMIICPAaTypbl, OTHOCHTCIBLHOW BIIAYKHOCTH
BO3/lyXa, CHJIBI TOKa, HAIPSHKCHHS C HCITOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB M
JATYNKOB (PU3MUYECKHMX BEJIUYHMH, CPABHUBATh PE3yJIbTaThl U3MEPCHHH C y4ETOM
3a/TaHHOM aOCOJIFOTHON MOTPEIIHOCTH;

IIPOBOJUTH UCCIICIOBAHNEC 3aBUCUMOCTH OJIHON (hM3UYECKOW BEIIMYUHBI OT JIPYTOM
C WCIIOJIb30BAaHUEM TMPSMBIX HW3MEPCHHH (3aBUCHMOCTH  CONPOTHBIICHHUS
OPOBOJAHUKA OT €ro JUIMHBI, IUIOMIAJW TIONEPEYHOr0 CEYEHUS M YACIBHOIO
COTPOTHUBIJICHHS BEUIECTBA MPOBOJIHUKA, CHJIBI TOKA, UAYIIErO Yepe3 MPOBOIHUK,
OT HamlpsOKEHUST Ha TMPOBOJHHUKE, KCCIEJOBAaHUE TMOCIEIOBATEIILHOIO |
napajyIeIbHOr0  COEAWHEHUN MPOBOJHUKOB): IUIAHUPOBATh HCCJIEIOBAHUE,
coOUpaTh YCTAaHOBKY U BBIMOJHSATH U3MEPEHUs, CIeqys MPEAIOKEHHOMY ILUIaHYy,
(buKCUpOBaTh PE3yJabTATHl MOJYICHHOW 3aBUCUMOCTH B BUE TaOIUIl U Tpa(uKOB,
JIeNaTh BHIBOIBI 110 pe3yIbTaTaM UCCIIEeI0BAHMUS;

NPOBOAUTh  KOCBEHHBbIE  M3MEpeHHs  (U3MUECKHMX  BeNUYUH  (yAelbHas
TEIUIOEMKOCTh BEIIECTBA, COMPOTUBICHUE MPOBOJHMUKA, paboTa U MOIIHOCTb
AIEKTPUUECKOTO TOKA): MIIAHUPOBATh U3MEPEHHUS, COOMPATh IKCIIEPUMEHTAIBHYIO
YCTaHOBKY, CJEIysl TPENJOKCHHOW WHCTPYKIIMU, W BBIYUCIATH 3HAYCHUE
BEITUYHHBI;

coOmoaTh TpaBWiIa TEXHUKH Oe30macHOCTH Mpu padbore ¢ JabopaTOpPHBIM
00opyTI0BaHUEM;

XapaKTepru30BaTh MPHUHITUIIBI JACHCTBUS HM3YyUYECHHBIX MPHUOOPOB M TEXHUUYECKUX
YCTPOKWCTB C OMOPOW HA WX OMHCAHUS (B TOM YHCIIE: CUCTEMA OTOIUICHHS JIOMOB,
TUTPOMETp, TapoBas TypOWHA, aMIIEpPMETpP, BOJIBTMETP, CUETUUK DICKTPHICCKOU
DHEPTUH, DIEKTPOOCBETUTEIBHBIC MPUOOPHI, HATPEBATEIBHBIC AIEKTPOIPHUOOPHI
(TpuUMepBI), ITEKTPUIECKUE TIPEIOXPAHUTEIH, YIEKTPOMATHUAT, DJICKTPOIBUTATEIH
MOCTOSTHHOTO TOKAa), WCIIONB3ys 3HAHWS O CBOMCTBaX (DU3MUECKUX SIBICHUN U
HeoOXoauMble (PU3NYECKUE 3aKOHOMEPHOCTH;



pacno3HaBaTh NPOCThIE TEXHUYECKUE YCTPOUCTBA U MU3MEPUTEIbHBIE PUOOPHI MO
CXeMaM M CXEMaTUYHbIM pPHUCYHKAM (KMJIKOCTHBIH TEPMOMETp, TEPMOC,
MICUXPOMETpP, THUTPOMETP, JIBUraTelb BHYTPEHHErO CrOpaHus, 3JIEKTPOCKOII,
peocTar), COCTaBIIATb CXEMbI JJIEKTPUYECKUX LENeld C MOCIeI0BaTEIbHbIM U
napajjieibHbIM COEJUHEHUEM JJIEMEHTOB, pa3inyas YCJIOBHbIE O00O3HAUEHHUS
AJIIEMEHTOB 3JEKTPUUECKUX LIeTeH;

MPUBOJUTh MNpUMEPHl (HAXOAUTh MH(MOPMALMIO O MNpPUMEpax) MPAKTHUYECKOIrO
UCIOJIb30BaHUsl (PU3MUECKUX 3HAHUI B MOBCEIHEBHOW XU3HU JUIsl oOecreyeHus
0e30MacHOCTH MpHU OOpallleHuu ¢ NpubopaMHu M TEXHUUYECKUMHU YCTPONCTBAMH,
COXPAHEHHUS 3/I0pOBbsi U COOJIIOJIEHHS HOPM SKOJOTMYECKOrO IOBEJCHUS B
OKPYXKAIOIIEH CPEAE;

OCYIIECTBIISITh MOUCK MHpOpMalnK (HU3NUECKOTo cojepkanus B MHTepHere, Ha
OCHOBE MMEIOUIMXCS 3HAHUM M MyTEM CpaBHEHHUS JOIMOJHUTENbHBIX UCTOYHUKOB
BBIIENISATh MH(OpMAIUIO, KOTOpas SIBJISIETCS MPOTUBOPEUUBON WITU MOMKET OBIThH
HEJI0OCTOBEPHOM;

UCIIOJIb30BaTh TPU BBIMOJHEHUWM YYEOHBIX 3aJaHUN HAYyYHO-TIOMYJISIPHYIO
TUTEepaTypy (PU3MUECKOr0 COJAEpN aHUs, CIPABOYHBbIE MaTepHUalbl, PECYpPChl CETH
WuTtepHer, Biaserb mNpuéMaMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUS
UH(pOpMAIK U3 OJHON 3HAKOBOI CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE NMHCbMEHHBIE U KPATKHE YCTHBIE COOOILEHUs, 0000IIas
UHPOPMAIMI0 W3 HECKOJIBKMX HCTOYHHMKOB (DPU3MUYECKOTO COJAEP)KAHUSA, B TOM
qucie MyOJIMYHO NPEACTaBISITh PE3yJIbTaThl MPOEKTHOM WM MCCIIEI0BATEIbCKOM
NEATENBHOCTH, NPU OTOM TI'PAMOTHO HCIOJIb30BAaTh W3YUYEHHBIA NOHATUHHBIA
anmnapaT Kypca (pU3UKH, COIPOBOXKAATH BBHICTYIICHUE MTPE3CHTALIUEH;

IpY BBIMOJIHEHUH Y4EOHBIX MPOEKTOB U MCCIEAOBAHUN (PU3NYECKUX MPOLECCOB
pacnpenensite OOS3aHHOCTM B TIpPYIIE B COOTBETCTBUU C IIOCTaBICHHBIMU
3a/layaMy, CIEIUTh 3a BBIIOJHEHWEM IUIAHA ACUCTBUH M KOPPEKTHUPOBATH €TO,
a/IeKBaTHO OLIEHWBATh COOCTBEHHBIN BKJIAJl B ACSITEILHOCTD I'PYIIIbI, BHICTPAUBATD
KOMMYHUKAaTHBHOE  B3aUMOJICHCTBHE, MPOSABIAS TOTOBHOCTh  pa3peliarh
KOH(DIUKTBHI.

K konmy oOyuenuss B 9 kjacce TpeIMETHBIE pe3yibTaThl Ha 0a30BOM ypOBHE

JIOJIKHBI OTpaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

WCMOJIB30BATh TOHATHS: CHUCTEMA OTCYETA, MAaTEpUaJbHAS TOYKA, TPACKTOPHS,
OTHOCHUTEJIbBHOCTh ~ MEXaHMYECKOTO  JIBMKEeHus, naepopmanus  (ymopyras,
MJIACTUYECKAs), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh U
Neperpy3Ku, HEHTP TAKECTH, AOCOIIOTHO TBEPJOE TEJIO0, UEHTP TAKECTU TBEPIAOTO
TeJNa, paBHOBECHE, MEXaHWYECKHE KOJIEOAHWsS W BOJHBI, 3BYK, HH(PA3BYK H
YIBTPa3BYK, 3JICKTPOMAarHUTHBIE BOJIHBI, IIKAaJa 3JIEKTPOMATHUTHBIX BOJIH, CBET,



OMM30PYKOCTh U JTadbHO30PKOCTh, CIEKTPHI UCITyCKaHWS W TOTJIOMIEHUS, anb(da,
OeTa- ¥ raMMa-U3Iy4CHUS, U30TOIIBI, ACPHAS SHEPTETHKA;

pa3nuuaTh SBJICHHS (PaBHOMEPHOE U HEpaBHOMEPHOE MPSIMOJIMHEHHOE ABIKEHUE,
PaBHOYCKOPEHHOE TMpPSIMOJMHEHHOE JBI)KEHHE, CBOOOJHOE TAaJCHHE Tel,
paBHOMEpHOE [BMKCHHE IO OKPYXHOCTH, B3aMMOJCHCTBHE TEl, PEaKTUBHOE
IBW)KCHUE, KoyiebaTenbHOE JIBIDKEHHE (3aTyXamollue W BBIHYXKJICHHBIC
KoJie0aHus), pE30HAHC, BOJTHOBOE JBM)KCHHE, OTPAKEHUE 3BYKa, MPSIMOIMHEHHOE
pacmpocTpaHeHHe, OTPaKEHHWE U TMPEIOMIICHHE CBETa, IIOJIHOE BHYTpPEHHEE
OTpaXEHHE CBETa, pa3lokKeHHe OeIoro cBeTa B CHEKTP U CIOKEHHUE
CTHIEKTPaJbHBIX I[BETOB, JHCIEPCHS CBETa, E€CTECTBEHHAs paJHOaKTUBHOCTD,
BO3HMKHOBCHHE JIMHEHYATOTO CIHEKTpa W3IYYCHHS) 1O ONHUCAHUIO UX
XapaKTEepPHBIX CBOHCTB M HAa OCHOBE OIBITOB, JIEMOHCTPHPYIOMIUX JTaHHOE
(duznueckoe sBICHUE;

pacro3HaBaTh MPOSBIICHUE HW3YYCHHBIX (U3NYCCKUX SBICHUH B OKPYKAIOIIEM
mupe (B TOM 4Yucie (PU3NYSCKUE SBICHUS B TPHUPOJC: NMPUIUBBI M OTJIHMBBI,
nemkenue 1miaHeT CONHEYHOHW CHCTEMBbI, PEAKTUBHOE JIBMDKCHHE JKHUBBIX
OpPTaHMW3MOB, BOCTIPUSATHE 3BYKOB XUBOTHBIMH, 3EMIICTPSICCHHE, CEHCMUYECKHE
BOJTHBI, ITyHAMH, 9X0, [IBETA TEJ, ONTHYECKHE SIBICHUS B TIPUPOJIE, OMOIOTHYECKOE
ICHCTBHE BUIUMOTO, YIbTPA(HOIETOBOTO M PEHTTCHOBCKOTO HW3IyYeHUH,
€CTECTBEHHBI PATMOAKTHBHBIA (OH, KOCMHUYECKHE Jy4d, PaJTAOAKTHBHOE
U3TydCHHE TMPUPOIHBIX MHHEPAIOB, NCHCTBUE pPaIUOAKTHBHBIX H3IYyUCHHH Ha
OpPTaHM3M YeJIOBEKa), IPH 3TOM IMEPEBOIUTH MPAKTHUECKYIO 3a/7ady B Y4eOHYIO,
BBIJICIISITh CYIIECTBEHHBIC CBOMCTBA (MMPU3HAKK) (U3HUYECKUX SBJICHUN;
ONMCHIBATh HW3YYCHHBIC CBOWCTBA T W (PU3NYCCKUC SIBIICHUS, WCIIONB3YsI
¢u3ndyecKkue BENMUYWHBI (CpPEIHSS ©W MTHOBCHHAas CKOPOCTh Tejla TIpH
HEpaBHOMEPHOM JIBHKCHHH, YCKOPEHHE, TIEpEeMEIICHHE, TTyTh, YTI0Bas CKOPOCTh,
CWJIa TPCHHS, CHJIa YIIPYTOCTH, CHJIA TSHKECTH, YCKOPEHHE CBOOOIHOTO IMajeHUS,
BEC Tella, UMIYJIbC Teja, UMITYJIbC CHJIbI, MEXaHWYeCcKas padoTa U MOIIHOCTD,
MOTCHIIMAJIbHAST JHEPTrus Teja, TMOJHATOrO0 HaJ TOBEPXHOCTHIO  3EMIIH,
MOTCHIIMAJIbHAST DHEPTUSl CXKATOW TMPYKUHBI, KUHETHYECKAsh DHEPrus, IOJIHAS
MEXaHUYeCKasi DHEPTHs, MEPUOl M 4acToTa KoJieOaHUH, IJTMHA BOJHBI, TPOMKOCTD
3ByKa M BBICOTAa TOHA, CKOPOCTh CBETa, MOKAa3aTellb MPEIOMIICHUS CPEIbl), TIPH
OMMCAHWH TIPABUIIHLHO TPAKTOBATh (PU3MUYECKHUI CMBICT UCIOJIb3yEMbIX BEIUYHH,
0o0O3HAUEHUST © CAWHUIBI (PU3MYECKUX BEIMYMH, HAXOAUTh (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEIMUMHY C IPYTUMHU BEITMYNHAMU, CTPOUTH
rpad Ky U3y4eHHBIX 3aBUCUMOCTEH (PHU3NYECKUX BEITUYHH;

XapaKTepru30BaTh CBOMCTBA TeJ, (U3MYECKUE SIBJICHHUS W TMPOIECCHI, UCIIONB3YS
3aKOH COXpPAaHEHUS DHEPTUH, 3aKOH BCEMHPHOTO TATOTEHUWS, MPUHIIUI
CYTIEpPIIO3UIIMHA CUJI, TIPUHIMI OTHOCHUTEIHLHOCTH ['ammmes, 3akoHbl HproToHA,



3aKOH COXPAHEHHS UMITYJIbCA, 3aKOHBI OTPAXKEHUS U MPEIOMIICHHS CBETA, 3aKOHbI
COXpPAHEHHUS 3apsI0BOr0 U MACCOBOT'O YMCEI MPH SACPHBIX PEAKIUAX, MPU FTOM
JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alMCHIBATH €r0 MaTEMaTUYECKOE
BBIPAKECHUE;

OOBSICHATH (hU3UYECKUE TPOIIECChl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyallMil MPAKTUKOOPUEHTUPOBAHHOTO XapAKTEpa: BBISABIATh IMPUYHUHHO-
CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKUX IIaroB C OMOpOit
Ha 2-3 U3Y4YEHHBIX CBOMCTBA (PU3UUYECKUX SIBICHUM, (PU3UYECKUX 3aKOHOB HWIIU
3aKOHOMEPHOCTEM;

pemaTth pacu€THbIC 3aJaud (OomuparolMecss Ha CHUCTEeMYy U3 2—3 ypaBHEHHUN),
UCIIONIB3Ysl 3aKOHBI M (OPMYJIbI, CBS3bIBAIOIIME (U3UYECKHE BEIMYMHBI: Ha
OCHOBE aHaliu3a YCIOBHUS 3aJlaud 3aluChIBaTh KPATKOE YCJIOBHUE, BBISIBIATH
HEJIOCTAlONMe WM U30BITOYHBIC JlaHHBIC, BBIOMPATh 3aKOHBI W (POPMYIIBI,
HEOOXOAUMBIE ISl PEIICHUs, MPOBOAUTL PACUETHI M OIICHUBATh PEATUCTUYHOCTD
MOJIYYEHHOTO 3HAYCHUS (PU3HUCCKON BETUYNHBI;

pacrio3HaBaTh MPoOOJIeMbl, KOTOPbIE MOXXHO PEIIUTh MPU MOMOIIN (PU3HUUIECKUX
METOJIOB, MCIIOJIB3Yysl OINKCAHUE WCCIEIOBAHUS, BBIACIATH MPOBEPSEMOE
MPEIOI0KEHNE, OLIEHUBATh MPABWILHOCTD MOPAJIKA MPOBEICHUS UCCIIEAOBAHMUS,
JIeNaTh BHIBOJIbI, UHTEPIPETUPOBATH PE3YJIHTATH HAOIOICHUI U OTIBITOB;
POBOAUTH OMBITHl 1O HAOMIOACHHUIO (U3UYECKUX SBICHUM WU (HU3HUIECKUX
CBOMCTB Tel (M3y4eHue BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUS SHEPTHH,
3aBUCUMOCTh Tepuojia KojeOaHWil MpYyKMHHOTO MAasTHHKA OT MAacChl rpy3a H
KECTKOCTU TPYKUHBI U HE3aBHUCHUMOCTh OT AaMIUIUTYABl MajbIX KoJieOaHUH,
NPSIMOJIMHEHHOE PACTIPOCTPAHEHUE CBETA, pas3lioKeHHE OeNoro cBeTa B CIEKTP,
U3y4YeHHE CBONCTB H300paXC€HUSI B IJIOCKOM 3€pKalie M CBOMCTB HM300pakeHUs
npenMera B coOuparoied JiMH3e, HaOJMIOACHUE CIUIOMIHBIX W JIMHEHYaThIX
CIEKTPOB M3JIYyUYEHUS): CAMOCTOSATEIBLHO COOMPATH YCTAHOBKY M3 H30BITOYHOTO
Habopa o0OOpyJOBaHMS, OINKCHIBATH XOJ ONBITA U €ro  pe3yJbTaThl,
dbopMynHpoBaTh BHIBOJBL

MPOBOJIUTH MPU HEOOXOAUMOCTHU CEPUIO MPSIMBIX U3MEPEHUH, ONpENesis CpeaHee
3HaUEHWE M3MEPSIEMON BeIMYHHBI ((DOKYCHOE PacCTOSTHUE COOMpAroIiel JINH3HI),
000CHOBBIBATh BRIOOP CIIOC00a U3MEPEHHS (M3MEPUTEIBHOTO TTPUO0opa);
MPOBOJUTh  HCCIEOBAHUE  3aBUCUMOCTEH  (U3MYECKUX  BEIUYHMH  C
UCIIOJIb30BAaHUEM TMPSIMBIX M3MEPEHUM (3aBUCHUMOCTh MYTH OT BpPEMEHU NPHU
PaBHOYCKOPEHHOM JIBIDKCHHH 0€3 Ha4YallbHOW CKOPOCTH, TEPHOJa KOoJeOaHWU
MaTeMaTU4YeCKOro MasiTHUKA OT JUIMHBI HHUTH, 3aBUCUMOCTH yrja OTpa)K€HUS
CBETa OT yIJla MajJeHus U yrjia NpeJOMIICHUS OT yria MaJieHHs): TUIaHUPOBATh
UCCIIEIOBAHUE, CAMOCTOATENIBHO COOMpaTh YCTAaHOBKY, (PUKCUPOBAThH PE3YJIbTaThI



MOJIYYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TaOIUI] U TIpaduKOB,
JIeNaTh BBIBOJBI 10 PE3YyJIbTaTaM UCCIEI0BAHMS;

MPOBOJUTH KOCBEHHbIE M3MEPEHUs (DU3UUECKUX BEIMYMUH (CPEAHSISI CKOPOCTh U
YCKOpEHHE Teja MpU PABHOYCKOPEHHOM JIBHJKEHHH, YCKOPEHHE CBOOOJIHOTO
najeHusi, JKECTKOCTh  NPYKUHBI, KOIDPUIMEHT TpPEeHUS  CKOJbKEHUS,
MexaHudeckass paboTra M MOLIHOCTb, YacToTa M NEpPHOJ  KoJeOaHHi
MaTeMaTUYeCKOr0 M MPYKUHHOIO MAasATHHKOB, ONTHYECKas CHJIa COOMparolei
JUH3bI, PpAaJUMOAKTUBHBIA  (OH):  IUIAaHUPOBaTh  HM3MEpeHus, coOupaTh
AKCIIEPUMEHTAIbHYI0 ~ YCTAHOBKY M BBINOJHATH  U3MEpPEHUs,  Cleays
NPEJI0KEHHON MHCTPYKUMU, BBIUMCISATH 3HAYEHUE BEJIMYMHBI U aHAJIU3UPOBATH
NOJIYYEHHBIE PE3YJIbTAThI C YUYETOM 3aJaHHON MOTPEITHOCTH U3MEPEHHUI;
coON0aTh MpaBWila TEXHUKM Oe30macHoCTH Mpu padore ¢ JabopaTOpHBIM
o0opy10BaHUEM;

pa3nuvaTh OCHOBHBIE MPU3HAKU W3YUYEHHBIX (PU3NUYECKUX MOJIeNIel: MaTepraibHas
TOUYKa, aOCOJIIOTHO TBEPAOE TENO, TOUCHUHBIH UCTOYHUK CBETA, JIy4, TOHKAs JINH3A,
IUTAaHEeTapHasi MOJEJIb aTOMa, HYKJIOHHAsi MOJIeJIb aTOMHOTO SI/Ipa;
XapaKTepu30BaTh MPHUHIUIBI JACHUCTBUS HM3YyUYEHHBIX MNPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOpPOM HAa HMX OMHCAHHS (B TOM YHCIE: CIHUIOMETp, MATUUKU
MOJIO)KEHUSI, PACCTOSTHUSL U YCKOPEHHS, paKeTa, 3XOJIOT, OYKH, IEePUCKOIL,
doToanmapar, ONTHYECKHUE CBETOBOJBI, CIEKTPOCKOI, JO3UMETpP, Kamepa
Bunbcona), wucnonp3ys 3HaHUS O CBOMCTBaX (U3MUECKUX SIBICHUM WU
HeoOX0uMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMaTHUYHbIE PHUCYHKH M3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, W3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHYECKUX TMPOIECCOB TIPH
pEelICHUH Y4eOHO-TIPAKTUYECKUX 3a/a4, ONTHUYECKHUE CXEeMbl [JISl TMOCTPOCHUS
n300pakeHUH B ITIOCKOM 3epKaJie U COOMPAIOIeH JINH3E;

NPUBOJIUTH TMPUMEPHl (HAXOAUTH WH(GOPMAIMIO O MpUMeEpax) MPaKTHUYECKOTrO
UCIIOJIb30BaHUS (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW KU3HHU ISl OOecreueHus
0e30macHOCTH TPU OOpallleHuu ¢ MpUOOpaMH M TEXHUUYECKUMHU YCTPONCTBAMH,
COXpaHEHHUsl 3JI0pPOBbS U COOJIOACHHUS HOPM SKOJOTHYECKOro IIOBEACHUS B
OKPY’KAIOIIEH CPEAE;

OCYILIECTBIIATh MOUCK HH(popManuu (U3NUECKOro cojepxkanus B MuHTepHere,
CaMOCTOSITENTbHO (POPMYIHPYs TTOMCKOBBIN 3alpoC, HAXOAUTH IMyTH OMpPEIEICHUS
JOCTOBEPHOCTH TOJTYYEHHONM HH(OpPMAlMM HA OCHOBE HMEIOMIMXCS 3HAHUM H
JIOTIOJIHUTENIBHBIX HCTOYHUKOB;

UCIIONb30BaTh TNPU BBINOJHEHHH YYEOHBIX 3aJaHUl HAY4YHO-TIOMYJSAPHYIO
JUTEPATYPYy (PU3HUECKOr0 COJAEPIkKAHUS, CIIPABOYHBIE MATEPHUAIIbI, PECYPCHI CETH
WuTepHer, Biaaerb NpUEMaMU KOHCIEKTUPOBAHUS TEKCTa, MPeoOpa30BaHUs
MH(pOPMALIMK U3 OJTHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;



co3faBaTh COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOILIEHHMS Ha OCHOBE
MH(pOpPMAIMU U3 HECKOJBbKUX UCTOYHUKOB (PU3MYECKOIO COAEpPKaHUA, MyOJIUYHO
MIPEACTABIATh PE3YyJIbTaThl MPOEKTHOM WIIM HMCCIEIOBATENbCKON N1E€ATENBbHOCTH,
IIPU 3TOM I'PaMOTHO HMCIOJb30BATh U3yUYECHHBIN NOHATUHHBIN anmnapar u3y4yaeMoro
pasznena (U3MKM M CONPOBOXKIATh BBICTYIJIEHUE NpE3eHTalued ¢ ydyEToM
0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbIl Bcero o0pa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. ®u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MIUpa
bubmmoreka [{OK
11 O} - 2
M3MKa - fayka o pupose https://m.eds00.ru/7f416194
1.2 dusnyeckne BEIHYUHEI 2 1 bubmorexa HOK
https://m.eds00.ru/7f416194
bu6moreka [IOK
1.3 EcrecTtBenHoHa i METOJI TIO3HA 2 1
TOUTBUHOHAYIHBIM METOA HOSHAA https://m.eds00.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. [lepBoHayaibHbIe CBeICHUS 0 CTPOCHUM BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BEeCTRa https://m.eds00.ru/7f416194
99 JIBrykeHre 1 B3aMMOACHCTBHE YaCTHI] 5 1 bubnuoreka [[OK
' BEILECTBA https://m.edso0.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIICCTBA 2 Eubmorexa OK
https://m.eds00.ru/7f416194
Utoro no pazueny 5
Paznea 3. /IBu:keHue u B3auMojieiicTBue Te
bu6mmoreka [JOK
3.1 M 3
CXAMHACCROC ABHACHHC https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, MIOTHOCTh 4 1 bu6mmoreka [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.edso0.ru/7f416194

bubmuoreka [IOK

. .B 14 2
33 Cuna. Buget i https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pa3nen 4. /laBnenune TBEPABIX TeJl, JKUAKOCTEH U ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPIAbIMU 3 bubnuotexa [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2 S
Jlaprierue KuAKOCTH https://m.eds00.ru/7f416194
bu6mmoreka [IOK
4.3 A 6
TMOC(EpHOE AaBJICHHE https://m.edsoo.ru/7f416194
44 JlelicTBUE JKUJIKOCTH U Ta3a HAa MOTPYKEHHOE 5 3 bubnuorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro mo pazaeny 21
Pasznen 5. Pabora u MOIIHOCTB. JHEPrUs
bu6mmoreka [JOK
>1 PaoTa 1 moutsocTs 3 1 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
52 Hpocthie MeXaHH3MEL > 1 https://m.edsoo.ru/7f416194
5.3 MexaHu4eckas SHEPTHsl 4 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
Utoro no pazneny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

Kosu4vecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbIl Bcero oOpa3oBartejibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TensioBble siBJIeHUS
. bubnuorexa [JOK
11 C 7
TPOCHHE H CROHCTRA BEMliecTsa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CIDIOBHIE HPOUCCCHl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpryeckne 1 MAarHUTHbIE SIBJICHUSI
21 DIIEKTPUYECKHE 3apsibl. 3apsSKEHHbIC Tella 5 1 bubnuoreka [IOK
' U WX B3auMOICHCTBHUE https://m.edsoo.ru/7f4181ce
2.2 ITocTosTHHBIN JIEKTPUUYECKUNA TOK 20 2 7 Bu6mmorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbBIC SIBIICHHS 6 1 15 bubmotera [JOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 C) 4
JICKTPOMATHITTHA MK https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 4 14.5



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

KoaunyecTBO 9acoB DJIeKTPOHHBbIE
HaunmeHoBaHue pa3gesoB H TeEM HUPpoBLIE
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero oOpa3oBartejibHbIE
padoTsbI padoThI
pecypchl
Pazgen 1. Mexanu4yeckue siBJIeHUS
MexaHn4eckoe JBMKEHHE U CTIOCOOBI €T0 bubmmoreka [{OK
1.1 10 1
ONMCAaHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 Bzaumoneiictsue Te 20 1 3
MMOACHCTBHIE T https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHUS 10 3 nomoreia LO
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2. Mexannueckue KoJ1e0aHuA U BOJTHBI
buo OK
2.1 MexaHudeckue KoJieOaHus 7 3 nomorexa I
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHudeckue BOJIHBL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DileKTpOMarHuTHOE 1M0JIe H 3JIeKTPOMATHUTHBIE BOJTHBI
31 DIEeKTPOMAarHuTHOE MOJE U 6 5 bubnuoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Paznen 4. CBeTOBBIE SIBJEHHS
4.1 3aKOHBI PaCIPOCTPAHEHUSI CBETA 6 2 bubnuorexa [IOK



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

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

bubnuoreka [IOK
4.2
JIun3b1 ¥ onTHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4, P 2
3 a3JI0KeHHE OeJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanToBbI€E sIBJICHUS
bubmmoreka [{OK
A nu 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 C 6 1
TPOCHHE TOMIOTO Aipa https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
. A 7 1
53 AACPHEIC peatiiiy https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasznen 6. [loBToOpuTEIbHO0-00001IAK0 1M MOAYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 5 bubnuoreka [{OK
' Kypca ¢hu3uku 3a 7-9 xiaacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Kontpoabusie | Hpaxririeckie u3yueHnusi | oOpa3oBaTesibHbIE
padoTsI padoThbI pecypest
1 ®du3nka — Hayka o npupoje. SABneHus 1
npupoibl. DU3ndeckue sBICHUS
9 MexaHu4eckue, TEIIOBBIE, TEKTPHIECKHE, 1
MarHUTHBIE, CBETOBBIC, 3BYKOBBIC SIBJICHUS
3 dusndeckre BEJIMYUHBI U X U3MEPCHUE 1
Ypok-uccnenoanue "N3mepenne
4 TeMIIePaTypbl IPH TIOMOIITH KHIKOCTHOTO 1 1
TepMOMETpPA U 1aTYMKa TEMIIepaTyphl"
Kak ¢u3uka u apyrue ectecTBeHHbIE HAYKU
5 M3y4aroT npupoay. EcrecTBeHHOHAYyYHBIN 1 bubnuoreka [JOK
MeToJ] mo3HaHus. Onucanue Pu3nIecKux https://m.edsoo.ru/ff09f72a
SIBJIEHUM C IIOMOIILIO MOJZEIEN
Ypok-uccnenoBanue "[IpoBepka runoTesbl:
5 JabHOCTH MOJETA MIapUKa, MYIIEHHOTO 1 1
TOPU30HTAIIBHO, TeM 00JIbllIe, YeM OOJIbIle
BBICOTA ITycKa"
Crpoenue BemiecTBa. OMbITHI,
7 JIOKa3bIBAIOLIUE JUCKPETHOE CTPOCHUE 1 Bubmmorexa LIOK
https://m.edsoo.ru/ff09fe0a
BeIlleCTBA
8 JIBrykeHre yacTHll BEIIeCTBA 1 bubmiorexa LIOK

https://m.edsoo.ru/ff0a013e



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

Ypok-uccnenoanue «OnbITHI MO

9 HaOJIOIEHUIO TETIJIOBOTO PACIIUPEHUS
ra3oB»
10 ArperatHble COCTOSIHHSI BEIIECTBA
B3anmocCBs3b MEXY CBOMCTBAMU BEILIECTB B
11 Pa3HBIX arperaTHbIX COCTOSIHUSX U UX bubnuorexa [JOK
ATOMHOMOJIEKYJIIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0EHHOCTH arperaTHBIX COCTOSIHUN BO/IBI
12 Mexannueckoe aBrxeHue. PaBHoMepHoe u bubnuoreka [JOK
HEPAaBHOMEPHOE JIBJKCHHE https://m.edsoo.ru/ff0a05c6
bu6moreka [IOK
13 CKopocts. EAuHiiLst cropocTh https://m.edsoo.ru/ff0a079c
14 Pacuer myt 1 BpeMeHU ABUKEHUS bubnmorexa [JOK
https://m.edsoo.ru/ff0a0ae4
WNuepuus. 3akoH u"epiuu. Bzanmoencraue
15 TeJ KaK MPUYMHA U3MEHEHUSI CKOPOCTH bubmorexa IOK
https://m.edsoo.ru/ff0a0c10
JBUKEHUS TEJ
16 [InoTHOCTH BemecTBa. Pacuer maccel u bubnmuoreka [JOK
o0bema Tena 1Mo ero IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHnas pabota «OnpeneneHue
IUIOTHOCTH TBEPAOTO TeIay
18 Pemenne 3agau mo teme "I1moTHOCTD bubnuoreka [JOK
BelecTna" https://m.edsoo.ru/ff0al23c
19 Cuna Kak XxapakTepHCTHKa B3aUMOICHCTBUS
ten. Cuna ynpyroctu. 3akoH I'yka
JlaGopaTopnas pabota «M3yueHue
20 3aBHCUMOCTH pacTsbKeHus (aedopmariim)

MPYXUHBI OT HpHJIO)KeHHOI}'I CHIIBI»



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

21

SIBnenue Tarorenns. Cruia TSODKECTH

CBs13p MEXly CUJION TSAXKECTH U MAcCcol Tela.

bubmmoreka [{OK

"

22 Bec Tena'; Pemenne 3ampau o teme "Cuiia httos://m.edsoo.ru/f0a1778
TSOKECTH

23 Cuia TsKeCTH Ha APYrux IUTaHeTax. bubnuorexa [JOK
Pu3nYecKue XapaKTepUCTUKH IUIAHET https://m.edsoo.ru/ff0a1502

bubmmoreka [{OK

24 Hsmepertne cit. JitHaMoMeTp https://m.edsoo.ru/ff0al8cc

bubmmoreka [IOK

25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0a1778

26 CroxxeHue AByX CHJI, HAPABJIEHHBIX MO bubmuorexa [JOK
OJIHOY ITpsIMOM. PaBHOZEMCTBYIOIIAS CUIT https://m.edsoo.ru/ff0ala70

97 Pemrenue 3amad mo reme
"PaBHoneiicTBytOIIAsA crt"

28 TpeHue CKOJIbKEHUS U TPEHUE TTOKOS. bubnuoreka [IOK
Tpenue B mpupoJie U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHnas pabdora «3yyeHue

29 3aBUCUMOCTH CHUJIbI TPEHUS CKOJIBXEHUS OT bubnmuoreka [JOK
CHUJIbI JaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTPUKACAIOLIUXCS TOBEPXHOCTEH»

30 Pemenue 3a1ay Ha onpeneneHue
PaBHOJICHCTBYIOLIEH CUIIbI
Pemenue 3agau no temam: «Bec Tenay,

31 «['paduueckoe nzobpakenue cum», «CUIb», Bu6mmorexa LIOK

N https://m.edsoo.ru/ff0alde0
«PaBHOIEHCTBYIOIIAST CHID»
KonTponsHas paboTta o Temam:
32 «MexaHnuecKkoe JBIKeHuey, «Macca,

IIJIOTHOCTB), «Bec TCIIa», ((Fpa(bI/I‘ICCKOG



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

n3o00paxeHue cum, «CHibn

33 Hasnenue. CriocoObl YMEHBIIICHUS U bubnmoreka [JOK
YBEIIUYCHUS JABICHUSA https://m.edsoo.ru/ff0a20a6
34 JlaBnenue ra3a. 3aBUCUMOCTb JIaBJICHUSI ra3a bubnuorexa [JOK
0T 00bEMa, TeMIepaTyphbI https://m.edsoo.ru/ff0a2376
35 [Tepenaua naBieHust TBEPABIMH TEIAMHU, bubmmoreka [IOK
SKUIKOCTSIMH U ra3amMu. 3axoH Ilackais https://m.edsoo.ru/ff0a25b0
36 JlaBiieHME B )KUIKOCTH U T'a3€, BBI3BAHHOE bubnuoreka [JOK
JNEUCTBUEM CUIIEI TSDKECTHU https://m.edsoo.ru/ff0a2718
37 Pemenne 3amau o teme «Jlapnenue B bu6moreka [IOK
XKUAKOCTHU U raze. 3akoH [lackans» https://m.edsoo.ru/ff0a2826
bu6moreka [IOK
38 Coobmaompecs cocykt https://m.edsoo.ru/ff0a2970
39 IMuapaBnuueckuii mpece Bubmmorexa [JOK
https://m.edsoo.ru/ff0a3136
40 ManomeTtpsl. [TopiiHeBoit )KUAKOCTHBIN
Hacoc
Atmocdepa 3emun. [IpuanHsb
CYIIIECTBOBAHUS BO3IYIIHONW 000JIOYKH bubnuoreka [JOK
41
3emi. 3aBUCUMOCTh aTMOC(EPHOTO https://m.edsoo.ru/ff0a2b5a
JABJICHUS OT BBICOTHI HaJl yDOBHEM MOPS
bubnuoreka [JOK
42 Bec Bo3nyxa. ATMocdepHoe naBieHue httos://m.e dsocl)_.[ru If10a2b5a
43 N3mepenue armocheproro naBieHus. OnbIt bubnnoreka [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTb aTMOC(EpPHOTO IaBICHUS OT bubnunoreka [JOK
BBICOTBI HaJl yDOBHEM MOPs https://m.edsoo.ru/ff0a2fc4
45 Bbapometp-anepous. ATMochepHOe JaBlieHUe bubnuoreka [IOK



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4

Ha pa3JIMYHbIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4

Pemenue 3apau o teme "ATmocdepHoe

46 "
JlaBJICHUE
47 JlelicTBUE )KUJIKOCTHU U Ta3a HA MOTPYKEHHOE bubnuorexa [JOK
B HUX T€JI0. ApXUMeI0Ba cuia https://m.edsoo.ru/ff0a3276
JlabGopartopnas padorta «OnpeaeieHue
48 BHTaJI;KHBE}o epﬁ CHJIBI eI?II)CTB el Ha bubmmorexa [TOK
m > A yrom https://m.edsoo.ru/ff0a33fc
TEJO, MOTPYKEHHOE B )KUIKOCTHY
JlabopaTtopHast paboTa 1o Teme
49 «MccnenoBanmne 3aBUCUMOCTH Beca TeJa B bubmuotexa [JOK
BOJIE OT 00BbEMA OTPYKEHHOH B )KUIKOCTH https://m.edsoo.ru/ff0a3514
YacTH TEIa»
bu6moreka [IOK
50 I1naBanue Ten
https://m.edsoo.ru/ff0a3a96
JlabopaTtopHnas padora "KoHcTpynpoBanue
51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKU U
omnpeaesneHue e€ rpy3onoabEMHOCTH "
Pemenne 3amau no temaM: «IlnaBanne
52 cynoB. Bo3agyxomnaBanue», «JlaBieHue Eubmrorexa HOK
YHOB yx N https://m.edsoo.ru/ff0a3654
TBEPJIBIX TN, )KUJIKOCTCH U Ta30B»
bubnuoreka IIOK
53 Mexanuveckas pabora 1
https://m.edsoo.ru/ff0a3f82
bubmuoreka [JOK
54 MoimHOCTh. EqUHUIBI MOIIIHOCTH
B A H H https://m.edsoo.ru/ff0a3f82
55 VYpok-uccnenosanue "Pacuér MomHoCTH,
pa3BUBAaEMOU NP NOIbEME 1O JiecTHULE"
56 [Ipocteie Mexanu3Mmsl. Poruar. PaBHOBecue

CHJI Ha pbI4yarce



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

KonTtponsHas padora no teme «/laBnenue

o7 TBEPABIX TEJ, KUJAKOCTEH U ra30By» /
Bcepoccuiickas mpoBepouHas paboTa
Pesepubiit ypok. PaboTta ¢ Tekcramu no
58 TeMe «JlaBineHue TBEPABIX TeIl, )KUAKOCTEN U bubnuorexa [JOK
ra3oB» / Beepoccuiickast mpoBepodHast https://m.edsoo.ru/ff0a4ffe
pabota
Pbryaru B TexHUKe, OBITY M TIPUPO/IE.
59 JlaboparopHas padota «MccnenoBanue 0.5 bubmorexa HOK
. https://m.edsoo.ru/ff0a478e
YCJIOBUH PaBHOBECHS phlUara
60 Pemenne 3agau 1o Teme «Y CIOBHUSA bu6moreka [IOK
PaBHOBECHS pblyara» https://m.edsoo.ru/ff0a48a6
Koaddumnuent monesnoro aecTeus
61 MexaHusma. Jlaboparopnas padota 0.5
«M3mepenue KT/ HaKIIOHHOM MIOCKOCTH»
62 Pemenne 3agau o teme "Pabora, bubmuorexa [JOK
mortHocTh, KITI" https://m.edsoo.ru/ff0a4c48
63 Mexannueckas sHeprusi. Kunetnueckas u bubnuoreka [JOK
MOTEHIMAJIbHAS YDHEPT U https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHEHHs] MEXaHMYECKON YHEPIUH bubmmorexa [JOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT T10 TEME
"DKCIIEpUMEHTAIBbHOE ONIPECIICHHUE
65 U3MEHEHUS KUHETUYECKON 1 HOTEHIIMAILHON 1
SHEPrUU MPU CKATHIBAaHUH TeJa IO
HaKJIOHHOM TuiockocTh"
66 KonTponsHas pabota no Teme «Paborta u

MOIIIHOCTb. DHEPIHUs»



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

67 PesepBHblil ypok. PaboTa ¢ TekcTamu 1o 1 bubnuorexa [JOK
TeMe "MexaHnnueckoe JBIKeHHe" https://m.edsoo.ru/ff0adee6
Pesepubiit ypok. PaboTta ¢ Tekcramu no
68 1
teme "PaboTa. MomuocTs. JHeprus”
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



https://m.edsoo.ru/ff0a4ee6

8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoiasbubie | IlpakTuyeckue op
n/n Bcero u3yueHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypcsl
OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KUHETUYECKON TEOPUU U UX ONBITHBIC 1 bubmorexa HOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPK ICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYIT 1
3 Monenu TBEpAOTO, )KUAKOTO U 1 bu6moreka [IOK
ra3o00pa3HOro COCTOSIHUM BEIleCTBa https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPOTO, KUJKOTO U
4 ra3o00pa3HOro COCTOSIHUM BEIIeCTBa Ha 1
OCHOBE TOJIOKEHUHN MOJIEKYIISIPHO-
KMHETUYECKON TEOPUH
bu6mmoreka [IOK
5 Kpucranmmmaeckue u amopdabie Tena 1
P pd https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanUWJUISIPHOCTD. 1 bubnuoreka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
bubmuoreka [JOK
7 TennoBoe pacIMpeHne U CKATHE 1
https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBs3b TEMIIEpaTyphl CO 1
CKOPOCTBIO TETIOBOTO IBUYKEHUS YACTHI]
9 Buytpennss sHeprus. CriocoObl H3MEHEHHS 1 bubnuoreka [IOK
BHYTPEHHEHN SHEPruu https://m.edsoo.ru/ff0a5c60
bubnuoreka [JOK
10 Buas! Tennonepenaun 1 1

https://m.edsoo.ru/ff0a6412



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

VYpoxk-konpepenuus "[Ipakruyeckoe

11 HCII0JIL30BaHUE TEIUIOBBIX CBOICTB BEIIECTB bubmorexa LIOK
https://m.edsoo.ru/ff0a65c0
Y MaTepUasIoB B LIEJSAX dHeprocoOepexeHus"
12 KoaunuectBo TemnoTel. Y AenbHas bu6mmoreka [{OK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHEHME TEIIOBOTO OagaHca. bubnuorexa [JOK
TemooOMeH U TEMJI0BOE paBHOBECUE https://m.edsoo.ru/ff0a7088
JlabopaTtopHas pabota "HccnenoBanue
14 SIBJICHUS TEIUNI00OMEHA MpY CMEIIMBAHUN brbmmorexa [OK
. o " https://m.edsoo.ru/ff0a6a98
XOJIOHOU U TOpsTUeH BOIBI
Pacuer konuyecTBa TEMIOTHI, HEOOXO0IUMOTO
15 JUISl HATPEBAHUS TEJa U BBIJIEISIEMOT0 UM
MIPU OXJTAKICHUN
16 JlabopaTtopHnas paborta "OnpeneneHue bubnuoreka [IOK
YAEIbHOW TETIOEMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOoIMBa. Y enbHas TemioTa bubnuoreka [IOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[1naBnenue u oTBepACBaHME
18 KPUCTAJIMYECKUX TeJl. Y IeJbHas TerioTa Bubmmorexa LIOK
https://m.edsoo.ru/ff0a71d2
JIaBJICHUS
19 JIaboparopHas padota "Onpenenenue bubnnoreka [JOK
yE€IbHOW TEIJIOTHI TUIABJICHUS JibJa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBaHue U KOHICHCALIHS. bubnuoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y aenbHas temiora
21 napooOpazoBaHUs U KOHJCHCAIUH. bubnuoreka [IOK

3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT
aTMOC(EpHOTO JaBJICHUS

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

22

Brnaxnocts Bo3ayxa. JlaboparopHas paboTa
"Onpenenenrie OTHOCUTEILHOM BIAKHOCTHU
BO3IyXa"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3a1a4 Ha onpeesieHne BIa)KHOCTH
BO3JlyXa

24

[IpuHUIMIBI pabOTHI TEMJIOBBIX JBUTATENCH.
[TapoBas TypOuna. JIBurarenb BHyTPEHHETO
CropaHus

25

KII[ TermoBoro nurarens. TennoBbie
JIBUTATENIH U 3alIATA OKPYKAIOIIEH Cpebl

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

26

3aKOH COXpaHEeHMsI U MTPEeBPALLEHHS SHEPTUN
B TEIUIOBBIX ITpoIieccax

27

[ToaroToBka K KOHTPOJIBLHOU paboTe 1Mo TeEMe
"TemmoBeie sBieHusd. 3Menenne
arperaTHbIX COCTOSIHMI BellecTa'

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

Kontponbras padoTa o teme "TemoBbie
siBJICHUSI. MI3MeHeHne arperaTHbIX COCTOSTHUM
BelecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpusanus e [[Ba poga
ANEKTPUYECKUX 3apSAI0B

30

Ypok-uccienoBanue "DieKTpusamus Tei
WHJYKIUEN U IIPU CONIPUKOCHOBEHHUU"

31

B3aumonelicTBue 3apspKEHHBIX TEIl. 3aKOH
Kynona

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

32

3JI€KTpI/ILIeCKOC II0JIC. HaHpH)KeHHOCTB
QJICKTPUYICCKOTO ITOJIA. HpI/IHI_II/IH
CYIICPIIO3UINH IJICKTPUICCKUX rnoJjeu

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

33

Hocurenun QJICKTPUYICCKHUX 3apsAa0B.



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

DneMeHTapHbIi 3apsa. CTpoeHue aroma

34 [IpoBOJHUKY U TUAIIEKTPUKU. 3aKOH bubmuorexa [IOK
COXpaHEHUs IEKTPUIECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3ana4 Ha TPpUMEHEHUE CBOMCTB bubnuorexa [JOK
BIEKTPUYECKUX 3aps/I0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUM TOK, YCIIOBHS €r0
36 CYHIGCE“BOBaHI/IH. I/ICT(}),‘IHI/IKI/I Bubnuorexa LIOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUIECKOTO TOKA
37 JleicTBUS DIEKTPUUECKOTO TOKA Bubnuorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenoanue "Jleiicteue
38 AIIEKTPUUYECKOTO TOJISI Ha TTPOBOTHUKH U 1
JTUDIIEKTPUKN"
39 DJIEKTPUYECKHI TOK B METaslax, JKUAKOCTAX bubnuoreka [IOK
U rasax https://m.edsoo.ru/ff0a9838
40 DneKTprudecKas 1enb U €€ COCTaBHbIC YaCTH
41 Cuna Toka. JlabopaTopHas pabora 05 bubnuoreka [JOK
"M3mepeHue u peryampoBaHue CUibl Toka" https://m.edsoo.ru/ff0a8bd6
DIIEKTpUYECKOE HanpsiKeHue. BoiabT™merp.
42 JlaGopaTtopHnas padorta "M3mepenHue u 0.5 bubmorexa HOK
| https://m.edsoo.ru/ff0a%e14
PEryIUpOBAaHUE HATIPSKCHUS
43 ConpoTuBieHHE POBOAHUKA. Y I€IIbHOE bubnnoreka [JOK
COIIPOTHUBJICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBUCUMOCTh
44 ANEKTPUYECKOTO COMPOTUBIICHUS 1 bubnunoreka [JOK
MIPOBOJHUKA OT €r0 JUIMHBI, TUIOLIAIN https://m.edsoo.ru/ff0aa738
MOINEPEYHOI0 CeUEHUs U MaTepuana"
45 3aBUCUMOCTD CHJIBI TOKA OT HaIMPSHKCHHUS. bubnuoreka [JOK



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

3axon Oma Juid yyacTKa Lenu

https://m.edsoo.ru/ff0aa44a

Jlaboparopuas pabota "HccrnenoBanue
3aBUCHMOCTH CHJIbI TOKA, HIYILETO Yepe3

bu6mmoreka [{OK

46 PE3UCTOp, OT COIPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U ApATIICIBHOE
COCIIMHEHUS TIPOBOTHUKOB
JlabopaTtopHnast pabota "[IpoBepka mpaBuia
48 CJI0KEHUS HAPSHKEHUN MpH bubnuoreka [JOK
MOCJIEIOBATEIBHOM COCIMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
JlabopaTtopHnas pabdota "IIpoBepka mpaBuia
49 TUTST CEIJ'II)I I")rOKa 1:[pI/I napaniemEOM ’ bubmmorexa [JOK
| https://m.edsoo.ru/ff0aadle
COEJIMHEHUU PE3UCTOPOB
50 Pemenue 3agau Ha npuMeHeHune 3akoHa OMa bubnuoreka [IOK
JUISL Pa3JIMYHOTO COEAMHEHUS MPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. bu6mmoreka [IOK
3akoH Jlxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
59 JlaGopaTtopHas pabota "OnpeneneHue bubnuoreka [JOK
paboTHl ¥ MOIIIHOCTH AJICKTPUUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DNeKTpUYECKue IenH U MOTPeOUTenu
53 ANIEKTPUYECKOii SHepruu B ObITY. KopoTkoe bubmmorexa [IOK
https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
54 [TocTosiHHBIE MarHUTHI, KX B3aUMO/ICHCTBUE
55 VYpok-uccnenosanue "M3yuenue nonaen bubnunoreka [JOK
MOCTOSIHHBIX MAarHUTORB" https://m.edsoo.ru/ff0ac3d0
56 MaruutHoe nosie. MarauTHoe 1oJie 3eMJid U bubmuoreka [JOK

€ro 3HAYCHUC JId )KMU3HU Ha 3emite

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

57

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeMe
"DnexTpuueckue 3apsaabl. 3apsKEHHbIE Tella
" uXx B3aumoacuctaus. I1ocToSHHBIN
ANEKTPUIECKUH TOK"

bubmuoreka [JOK
https://m.edsoo.ru/ff0abd2c

58

KonTtponsHast pabota o Teme
"DnekTpuueckue 3apsaabl. 3apsLKeHHBIC Tea
" UX B3auMoieiicTBus. I1locToSSHHBIN
anekTpudeckuii Tok" / Beepoccuiickas
IpoBepoyHas paboTa

bubmmoreka [{OK
https://m.edsoo.ru/ff0abea8

59

PesepBHblit ypok. PaboTa ¢ TekcTamu 1o
teMe "llocTosIHHBIN 2NeKTpUUecKuid ToK" /
Bcepoccuiickas mpoBepodHas paboTa

bu6moreka [IOK
https://m.edsoo.ru/ff0acdc6

60

OmneiT Opcrena. MarautHoe nosue
JIEKTPUUYECKOT0 TOKa MarHuTHoe nose
KaTyIIKH C TOKOM

bu6moreka [IOK
https://m.edsoo.ru/ff0acld2

61

[TpuMeHeHHe IIEKTPOMArHUTOB B TEXHHKE.
JlabopaTtopHnas paborta "M3ydeHue necTBus
MarHUTHOTO TIOJISI HA TIPOBOJHUK C TOKOM"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

62

DNEeKTPOABUTATENb OCTOSIHHOTO TOKA.
Hcnonb3oBaHue 31eKTpoaBUTaTeicii B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.
JlaboparopHas pabota "KoHcTpynpoBaHue u
u3ydeHue paboThl AeKTpoBUraTens"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac86¢c

63

OmnbiTel @apazest. 3aKOH JIEKTPOMArHUTHOM
nHaykuuu. [Ipasuno Jlenna

64

OnektporeHepatop. CrocoObl MOTydeHUS
ANEKTPUYECKON SHEPTUU. DIEKTPOCTAHIINU
Ha BO300OHOBJISIEMBIX HCTOYHUKAX YHEPTUH



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
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[TonroToBka K KOHTPOJIBHON paboOTe MO TeMe

65 5 ; 1
DNEeKTPUUECKUE U MAaTHUTHBIC SIBICHUS

KonTtponsHast pabota o Teme bubmoreka [IOK
66 " 1

"DneKTpruuecKre U MarHUTHBIE SIBJICHUS https://m.edsoo.ru/ff0acb14
67 PesepBHblit ypok. Pabota ¢ Tekctamu 1o 1 bubnuorexa [JOK

teMe "TeroBble siBieHUA" https://m.edsoo.ru/ff0acc5e
68 PesepBHblil ypok. PaboTa ¢ TekcTamu 1o 1

Teme "MarHuTHbIC SBICHUS"

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 14.5
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9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTnueckue op
n/n Bcero H3y4eHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypchl
1 Mexanundeckoe aBuxenue. MarepuanbHas 1
TOYKA
9 Cucrema orcuera. OTHOCHUTEITLHOCTD 1 bubmmoreka [{OK
MEXAaHUYECKOT'0 IBUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPSAMOIMHEWHOE JBHKECHHUE 1 bubmorexa OK
p p a https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPSIMOJIMHEWHOE ABUKEHUE. 1
Cpennsisi ¥ MTHOBEHHAsI CKOPOCTh
5 [IpsmonurHelHOE PaBHOYCKOPEHHOE 1 bubnuoreka [IOK
JIBHO)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopOoCTh MPAMOJMHENHOTO
6 PaBHOYCKOPEHHOTO JBIKEeHHS. ['paduk 1
CKOPOCTH
JlabopaTtopHas padora "OrnpeneieHue
7 CKO peHI/UII) Tenf npu aBHopCKO €HHOM 1 1 bubmmorexa [TOK
YEROP PP . YOROP " https://m.edsoo.ru/ff0adb18
JBKCHHUH 10 HAKJIOHHOM IJIOCKOCTH
8 CobOoauoe nagenne ten. OneITel Nanunes 1
PaBHOMEpPHOE IBHKEHUE TI0 OKPY>KHOCTH.
9 Ilepuon IE yacToTa 00paleHust pJ};)II/I(HeﬁHaﬂ u 1 bubmorexa [IOK
P P ' https://m.edsoo.ru/ff0ael76
yTI0Bask CKOPOCTH
10 LleHTpOoCcTpEMUTENBHOE YCKOPEHHE
11 Ilepselii 3akoH HproToHa. BekTop cuiibl bubnuoreka [IOK



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

https://m.edsoo.ru/ff0ae612

12 Bropoii 3akon HertotoHa. bubmuoreka [IOK
PaBHozelicTByIOImAsA cuita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon Herotona. Cynepno3unus cui Egg?;;f;zfg}:ﬂ)aeg 82
14 Pemenue 3aga4 Ha IPUMEHEHUE 3aKOHOB bubnuorexa [JOK
HrroTona https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctu. 3akoH ['yka Et?riH;I;T:;i?r?/I:f Daeca?
16 Pemenue 3agau no reme «Cumna ynpyroctm»
17 JlabopaTtopHas pabora «OnpenencHue bubmuorexa [JOK
KECTKOCTH MPYKUHBD» https://m.edsoo.ru/ff0aee28
bubnuoreka [IOK
18 Cna Tpetis https:// m.edso;.I ru/ff0af738
bubnuoreka [IOK
19 Pemenue 3agau mo reme «Cuiia TpeHUSD httos://m.e dsogru /f0afa26
20 JlabopaTtopHnas paborta "OnpeneneHue bubnuoreka [IOK
ko3 duimenTa TpeHUS CKOIBKEHHS" https://m.edsoo.ru/ff0af8be
21 Pemrenue 3agay no reMme "3akoHsl HeroToHA. bu6mmoreka [JOK
Cuina ynpyroctu. Cuiia Tpenus" https://m.edsoo.ru/ff0afb8e
29 Cuna TSKeCTU U 3aKOH BCEMUPHOTO bubnnoreka [JOK
TATOTEHUS. Y CKOPEHUE CBOOOIHOTO MAACHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenus "JIBukeHne Texa BOKpyr
23 rpaBUTAMOHHOTO IeHTpa (ConHevyHas
cucrema). ['anmaktuku"
24 Pemenue 3amau no teme "Cuia TSDKECTH U bu6mmoreka [JOK
3aKOH BCEMHPHOTO TArOTEeHUs" https://m.edsoo.ru/ff0af5f8
25 IlepBas kocMHuYecKas CKOPOCTb. bubnuoreka [IOK



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
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Hesecomocts 1 neperpysku

https://m.edsoo.ru/ff0af33c

PaBHOBecue maTepuasbHOW TOUKHU.
AbcomoTHO TBEpIOE Teno. PaBHOBecHe

bubmmoreka [{OK

26 TBEPIOTO TeJa C 3aKPEIIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpaieHuss. MoMeHT cwibl. LIeHTp TspkecTn
PaBHOBecue MmaTepuasbHON TOUKHU.
97 AOcomoTHO TBEpIOE Teno. PaBHOBecHe
TBEPIOTO TeJa C 3aKPEIIEHHOI 0ChIO
BpaieHuss. MoMeHT cwibl. LleHTp TshkecTn
28 Pemenne 3agau o teme "MOMEHT CHIIBL. bu6moreka [IOK
Hentp TsixecTn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOJBLHOU paboTe MO TeEMe
29 "MexaHH4eCKO€e IBUKEHHE. bubmiorexa HOK
N https://m.edsoo.ru/ff0b0408
Bsaumonetictue Tea"
KonTtponbHas padoTa o Teme
30 "MexaHN4ecKO€e IBIKEHUE. bubmmorexa [IOK
N https://m.edsoo.ru/ff0b06ec
Bsaumonetictue Tea"
Nmnynec tena. UmMnynbe cuibl. 3aKoH
31 COXpaHEHUs UMITYJIbca. YTIPYTroe u bubmorexa HOK
. https://m.edsoo.ru/ffOb07fa
HEYIpyroe B3auMoIeHCTBHE
32 Pemenue 3aga4 no teme "3akoH COXpaHEHUS bubnuoreka [JOK
uMmIynbca' https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHpepennus "PeakTuBHOE IBHKEHUE
B IIPUPO/JIC U TEXHUKE"
bu6mmoreka [JOK
34 Mexannyeckasi paboTa U MOIITHOCTb httos://m.edsoo.ru/ff0b0a84
35 PaGota cuiibl TSKECTH, CHITBI YIIPYTOCTH U bubnunoreka [JOK

CHJIbI TPCHUSA

https://m.edsoo.ru/ffOb0db8
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Jlaboparopuas pabota «Onpenernenue
paloTHI CUJIBI TPEHHSI TPH PABHOMEPHOM

36
JBUKCHUH TEJa 110 TOPU30HTAIBHON
MTOBEPXHOCTH»
37 Casi3b 2Hepruu U padoTsl. [loTeHmansHas
SHEprus
38 Kunernueckas sueprus. Teopema o bubnuoreka [JOK
KMHETUYECKON SHEPTUU https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEHHUsI PHEPTUU B MEXaHUKE
40 JlabopaTtopHas paborta «3ydyeHne 3akoHa bubmuorexa [JOK
COXpAaHEHUS SHEPTUI https://m.edsoo.ru/ff0b12fe
41 KonebarensHOE ABMKEHUE U €TO bu6moreka [IOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxatomue kojieOanus. BeiHyK1eHHbIE bubnuoreka [IOK
koJieOanms. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MareMaTnueckuii ¥ IPY>KUHHBIN MassTHUKH
VYpok-uccnenoBanue «3aBUCUMOCTD TIEPHOIA
44 KOJe0aHul OT KECTKOCTH I WHBI U1 MacChl bubmorexa LHOK
24 https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBparieHue sHEPTrUN MPU MEXaHUUYECKUX
KOIe0aHUAX
JlaboparopHas padora «OmnpeneacHue
46 qaCTopTH Hpne Ifona KOJ‘IC68.§I/II71 o WHHOI'O Bubmorexa OK
P 240 https://m.edsoo.ru/ffOblaec
MasITHHKA»
JlabopaTopnas pabora «IIpoBepka
47 HeBaBli/ICI/II\fI)OCTI/IpHe noja IljonegaHHﬁ rpy3a bubmotera [JOK
p py3a, https://m.edsoo.ru/ff0b197a
MO/IBEIIEHHOTO K HUTH, OT MaccChl Tpy3a»
48 Mexanndeckue BoHbI. CBOMICTBA bu6mmoreka [JOK



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
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MECXaHUYCCKHUX BOJIH. Hpo;[oanme u
MMONCPCUYHBIC BOJIHBI

https://m.edsoo.ru/ff0b21fe

Ypok-koH(pepeHus "MexaHUIeCKHE BOJTHBI

49 R .
B TBEpIoM Teie. CelicMudeckue BOJTHBI"

50 3Byk. PacnipocTpanenue u otpaxeHue 3Byka

51 Ypoxk-uccnenosanue "Habmronenue
3aBHCHUMOCTH BBICOTHI 3ByKa OT YacCTOTHI"

52 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTUYECKHI pe30HaHC

53 VYpoxk-koudepenius "YapTpa3sByK U bubmuorexa [JOK
nH(ppa3ByK B IPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroToBka Kk KOHTPOJBLHOU paboTe 1Mo TeMe

o4 "3akoHbI coOXpaHeHus1. MexaHu4eckue bubamorera LOK

https://m.edsoo.ru/ff0b25f0

KoJie0aHusl U BOJIHBI"
KonTtponbHas padoTa o Teme "3aKoHbI

55 coxpaHeHUs1. MexaHn4ecKue KoJaeOanus u
BOJIHBI"

56 DJIEKTPOMArHuTHOE MOJIE. bubnuoreka [JOK
DJIEKTPOMArHuTHBIEC BOJIHBI https://m.edsoo.ru/ff0b2abe

57 CBoiicTBa AIIEKTPOMATrHUTHBIX BOJH
Ypok-konpepennus "Llkana

58 AJIEKTPOMArHUTHBIX BOJIH. Mcnonb3oBanue bubnunoreka [JOK
3JIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM https://m.edsoo.ru/ff0b2fe6
cBsa3u"
VYpok-uccnenosanue "M3yueHne cBOICTB

59 AIIEKTPOMArHUTHBIX BOJIH C IOMOILBIO bubmmorexa [TOK

https://m.edsoo.ru/ff0b2c6c

MoOuIbHOTO TenedoHa"

60 Pemrenue 3agau Ha onpeieieHUE YacTOThI U



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
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JJIMHBI BHCKTPOMaFHHTHOﬁ BOJIHBI

DneKTpOMarHuTHast IPUpPOJa CBETA.

bubmuoreka [JOK

61
Ckopoctb cBeta. BosiHOBBIE CBOIICTBa CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [IpsmonuneitHoe
62 acrpocTpaHenue csera. 3arMenus CoHIa u bubmorexa HOK
pacipoctp ' https://m.edsoo.ru/ff0b3658
JIyHb1
3aKoH oTpakeHHs cBeTa. 3epkaja. Pemenue
63 3a7a4 Ha IPUMEHEHHE 3aKOHA OTPaKEHUS bubmiorexa HOK
p P https://m.edsoo.ru/ff0b38c4
cBETa
64 [Ipenomiienne cBera. 3aKOH MPEIOMIIEHUS bubnuoreka [JOK
CBeTa https://m.edsoo.ru/ffOb3aea
[TotHOE BHYTpEHHEE OTPAKCHHE CBETA.
65 Hcnonb30BaHue MOJTHOTO BHYTPEHHETO bubmmorexa [OK
yIp https://m.edsoo.ru/ff0b3c5c
OTPaKEHHUS B ONITUYECKUX CBETOBOAX
JlabopaTtopHnas padorta "HcciaenoBanue
66 3aBHCHMOCTH yTJIa MPEJIOMIICHHS CBETOBOTO
Jiyda OT yIJia maJieHus Ha TpaHuIle "BO3IyX-
crexio""
Ypok-koudepennus "Vcnonp3oBaHue
67 MTOJTHOTO BHYTPEHHET'0 OTPAKCHHUSI:
CBETOBOJIbI, ONITHKOBOJIOKOHHAS CBA3b"
bubanoreka [IOK
68 JImuzel. OnTHyeckas Cuila JIMH3EI 1
https://m.edsoo.ru/ffOb3f2c
. bubanoreka [IOK
69 [TocTpoenne n3o0pakeHUH B JIMH3AX 1
https://m.edsoo.ru/ff0b444a
Jlaboparopnas padora "OnpeneneHue
PaTOPHaA b P N bubnuoreka [JOK
70 (hOKYCHOTO PaccTOSHUS M ONTHYECKOMN CHIIBI

coOuparorieit JUH3bI"

https://m.edsoo.ru/ff0b4206
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71 Ypok-koHpepermus "OnTuyeckre TUH30BbIC bubnmoreka [JOK
npubopsr” https://m.edsoo.ru/ff0cOa7e
72 ['na3 xak ontuueckas cucrema. 3peHue brbmmorexa [OK
https://m.edsoo.ru/ff0b4684
73 Ypox-koudepenuus "edekrsr 3penus. Kak
COXPaHUTH 3peHue"
Paznoxxenue 6enoro ceera B criekTp. ONbITHI
74 Hrrotona. CnokeHue CrieKTpaabHbIX [IBETOB. bubnmorexa LOK
https://m.edsoo.ru/ff0c0f4c
Jucnepcus ceera
JlabopaTtopHnas pabota "OmbITH 11O
75 Pa3IoKEHUI0 OEJIOTO CBETa B CIIEKTP U bubmuorexa [JOK
BOCIIPUATHIO [IBETA IPEIMETOB IIPH UX https://m.edsoo.ru/ff0c0e2a
HaOJI0/IEHNH Yyepe3 1[BETOBbIE (GUILTPHI"
Ypok-npaktukyMm "BosiHOBBIE CBOKCTBA
76 CBeTa: nucriepcusi, uHTephepeHITUs U
mudpakus”
77 OmnbiTel Pe3epdopaa v mianeTapHast MOJIETb bubnuoreka [IOK
aToma https://m.edsoo.ru/ff0c12a8
78 ITocrynater bopa. Monens aroma bopa
79 HcnyckaHnue u morJIonieHre CBETa aTOMOM. bubnuoreka [JOK
KBantsl. JInHeiuaTbie CIEKTPBI https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukym "HabmoqeHue ciekTpoB bubnnoreka [JOK
UCITyCKaHus" https://m.edsoo.ru/ff0c1550
81 PagnoakTrBHOCTE U €€ BUIIBI Bubmiorexa OK
https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hykionnas bubnunoreka [JOK
MOJEeNIb https://m.edsoo.ru/ff0cl8ac
83 PannoaktusHble npeBpamienus. M30Tomsl bubnuoreka [IOK
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https://m.edsoo.ru/ff0clal4d

Pemrenue 3agaq mo reme: "PagnoakTUBHBIE

bubmuoreka [JOK

84 npespaieHus" https://m.edsoo.ru/ff0clb4a

85 [Tepron momypacrana

86 Ypok-koH(pepenmus "PagnoakTuBHbIC bubnuorexa [JOK
W3JIy4eHHS B IPUPOJIE, MEAUITMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SnepHble peakiy. 3aKOHbI COXpaHEHUs bubnnorexa [JOK
3apsiA0BOTO U MacCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58

88 DHeprusi CBSI3u aTOMHBIX sifiep. CBsI3b MacChl bubnuorexa [JOK
Y SHEPTUU https://m.edsoo.ru/ff0cld7a

89 Pemenue 3amaq mo teme "SnepHsie peakun”

90 Peakuuu cuHTe3a 1 ieneHus sSaep. bu6moreka [IOK
Uctounuku sueprun ConHIA U 3BE3] https://m.edsoo.ru/ff0c1e88
Ypoxk-kouhepennus "AnepHas sHEpPreTUKA.

91 JleficTBUS paIMOAKTUBHBIX H3TydEeHUN Ha
JKUBBIE OpraHu3MbI"

[ToaroToBka K KOHTPOJILHON paboTe 1Mo Teme

92 "DeKTpOMAarHUTHOE TOJIE. bubnuoreka [JOK
DJIEKTpOMarHuTHbIE BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sBIeHUS"

KonTposbHas pabora no Teme

93 "DJIEKTPOMAarHUTHOE TOJIE.
DNeKTpOMarHUTHbBIE BOJHBL. KBaHTOBBIE
siBIeHUS"

94 [ToBTOpenue, 0606menue. JlabopatopHsie bubnunoreka [JOK
paboTsl 1o Kypcy "Bzaumoneiictsue ten" https://m.edsoo.ru/ff0c245a

95 [ToBTOpenue, 0606menue. Pemenue bu6mmoreka [JOK

PACUYCTHBIX U KaUCCTBCHHLIX 3a1a4 110 TEMC

https://m.edsoo.ru/ff0c2572
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"TernnoBbie Mpouecchl”

[ToBTOpenue, o6o0menue. Pemenne

bubmmoreka [{OK
96 pacYeTHBIX M KAYeCTBEHHBIX 33]1a4 110 TEME 1
o https://m.edsoo.ru/ff0c2a22
"KII/] TerumoBeIX ABUTATENICH"
[ToBTOpenue, 06001meHue. Peenue
bu6mmoreka [{OK
97 pacyYETHBIX U KAaUECTBEHHBIX 3a/1a4 10 TEME 1
https://m.edsoo.ru/ff0c2b30
"KII/] anexkrpoycTtaHoBOK"

98 [ToBTOpenue, o600meHue. JlabopatopHbie 1 1 bubnuoreka [JOK
paboTsl o Kypcy "CBeToBbIe siBIIeHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, o606menue. Pabota ¢

99 TEKCTAMH IO TeMe ""3aKOHBI COXpAHEHUS B 1 bubmmorexa [OK

" P https://m.edsoo.ru/ff0c2d6a
MEXaHUKE

100 [ToBTOpenue, o606menue. Pabota ¢ 1 bu6moreka [IOK
TexcTaMi 1o TeMe "Koiiebanus u BoJIHBI" https://m.edsoo.ru/ff0c2e82
[ToBTOpenue, o606menue. Paborta ¢ bubnuoreka [IOK

101 1
TekcTamu 110 TeMe "CBeToBbIC ABIICHUS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o606menue. Paborta ¢

102 TekcTamu 1o Teme "KBaHToBas u simepHas 1
¢duzuka"

OBILIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102 27
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MPOBEPAEMBIE ITPEJMETHBIE PE3YJIbTATBI OCBOEHUS OCHOBHOM
OBPA3OBATEJILHON MIPOT'PAMMBI OCHOBHOI'O OBIIIET'O

OBPA3OBAHUA

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NMpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmMmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1.1

HCII0JIb30BATh U3YYCHHBIC TIOHATUA

1.2

pasiinydaTth SABJIICHHA II0 OIMMMCAHUIO HUX XAPaKTCPHBIX CBOMCTB M Ha OCHOBE

OTIBITOB, IEMOHCTPHUPYIOIIUX JTaHHOE (PU3UUECKOE SBJICHUE

1.3

pacrno3HaBaTh MPOSIBICHUE W3YUYEHHBIX (PM3MUYECKUX SIBJICHUH B OKpYXKaroIleM
MHUpE, B TOM uucie (pusndeckue SBICHHS B IPUPOJIE, IPU STOM IMEPEBOIUTDH
MPaKTUYECKYI0 3aJady B YyueOHYIO0, BBIJENATh CYLIECTBEHHbIE CBOMCTBA

(mpu3Haku) PU3NUECKHUX SIBICHUM

1.4

OTHCHIBaTh U3yYEHHBbIE CBOMCTBA TeN M (PU3MYECKHUE SBIICHUS, HCIOJIb3YS
(u3nuecKkue BETUYMHBI, MPU OMHCAHUU IMPABUIBHO TPAKTOBATH (PU3UUECKHIA
CMBICTT HMCIOJb3YEMbIX BEIMYMH, UX O0O3HAYEHMs] U EAUHMIBI (U3NYECKUX
BEJIMYMH, HAXOAUTh (POPMYIIbI, CBA3BIBAIOIINE JAaHHYIO (PU3UUECKYIO BEIUYUHY
C JpYrUMH BeJIMYMHAMU, CTPOUTHh TpadUKU H3YYEHHBIX 3aBHUCHUMOCTEH

(1)I/ISI/ILICCKI/IX BCIINYNH

1.5

XapaKTCPHU30BaATb CBOMCTBa TECII, (bHSH‘IeCKI/Ie SABJICHUA W IIPOLUECCHI, UCII0JIb3YA
HN3YUYCHHBIC 3aKOHBI, IIPpU 3TOM [JaBaTb CJIIOBECHYIO (1)OpMy.]'H/IpOBKy 3dKOHa H

3aIllUCbIBATh €0 MATCMATHYCCKOC BBIPAKCHUC

1.6

OOBSICHATH (PU3UUECKUE SBJICHUS], IPOLIECCHl U CBOMCTBA TEJ, B TOM YUCIIE U B
KOHTEKCTE CHUTyalud NPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BbIABIATD
NPUYMHHO-CJIEICTBEHHBIE CBS3U, CTPOUTh OOBSACHEHHE M3 1 — 2 JIOTHYECKUX
maroB ¢ omopoi Ha 1 — 2 H3yueHHBIX CBOMCTBAa (DU3MUYECKUX SIBJICHUH,

(I)I/ISI/ILIGCKI/IX 3aKOHa HUJIM 3aKOHOMCEPHOCTU

1.7

pemarb pacy€THble 331a4u B 1 — 2 NeicTBUA, UCHOB3Ys 3aKOHBI U (POPMYIIBL,
CBsI3bIBalOIME (PU3MYECKUE BEIMYUHBI: Ha OCHOBE aHA/IM3a YCJIOBUS 3aJauu
3alUCBhIBATh KPAaTKOE YCIOBHE, TOJCTaBIATh (DU3NYECKHE BEIMYUHBI B

(I)OpMYJ'ILI H TpOBOJUTH paC‘{éTH, HaxXoauTb  CHPABOYHBIC  HAHHBLIC,




HGOGXOI[I/IMBIC UL pelICHUA 3a/la4, OUCHHUBATL PCAIMCTUYHOCTD HOHy‘ICHHOﬁ

(hu3HUECKOl BEITMYUHBI

1.8

pacro3HaBaTh MPOOIEMbI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIH (PU3UIECKUX
METOJIOB, B OIIMCAHUH MCCIIEIOBAHMS BBIICIATH IPOBEPSIEMOE IIPEAIIOIIOKEHHE
(rumoTesdy), pa3naMuaTh M HHTEPIPETHPOBATH IOJYYEHHBIM peE3yibTar,

HaxXoJUuThb OIINOKH B X0J€ OIIbITa, ACJIaTh BBIBOALI 110 €0 pE3yJibTaTaM

1.9

IIPOBOJMTH OTBITHI IO HAOIIOACHUIO (PH3UYECCKHUX SBICHUH WU (U3NICCKUX
CBOWCTB Tel: (QOpPMYyIUpOBATH MPOBEPSIEMbIE TPEINOIO0KEHUs, COOUPATH
YCTAaHOBKY W3 TPEAJIOKEHHOTO OOOpyAOBaHUS, 3alMCHIBATH XOJ OIbITA U

(hopmMyIupOBaTh BHIBOIBI

1.10

BBIINIOJIHATE HPAMBIC U3MCPCHUA C UCIIOJIB30BAHUECM AHAJIOTOBBIX U III/I(l)pOBI)IX
prUOOPOB, 3aMUCHIBaTh OKa3aHUS NPUOOPOB C YUETOM 3a/1laHHOM aOCOTIOTHOM

MTOTPEITHOCTH U3MEPEHUN

1.11

MPOBOJIUTHh HCCIICJIOBAaHUE 3aBHCHUMOCTH OJHOW (DM3UYECKON BEIMYUHBI OT
JPYrO¥ C MCTIOJIb30BAaHUEM TPSMBIX U3MEPEHHUH, y4aCTBOBATh B TUTAHUPOBAHUH
y4eOHOT0 HCCIIeJOBaHMs, COOMpPAaTh YCTAHOBKY U BBINOJHATH HM3MEpPEHUS,
cienys TPEUIOKCHHOMY IUIaHy, (UKCUPOBATh pPe3yNbTaThl TOJYUYEHHOU
3aBUCUMOCTH (U3WYECKUX BEJIWYUH B BHJE TMPEIIOKEHHBIX TaOMUI] U

rpaduKoB, eaTh BIBOBI [0 pe3yJbTaTaM HCCIeI0BAHUS

1.12

MPOBOJUTh  KOCBEHHBbIE  H3MEpEHUs  (PU3MUECKUX  BEJIUYUH,  CIeIys
NPEUIOKEHHOW MHCTPYKIMM: TMpPH  BBIIOJHEHUH HU3MEPEeHUH cobuparh

OKCIICPUMCHTAJIBHYIO YCTAHOBKY U BBIYUCIIATh 3HAYCHHUC HCKOMOM BEJTMYHMHEI

1.13

coOnroAaTh MpaBuia TEXHUKU OE30MAaCHOCTH INpH paboTe ¢ 1ab0paTOpHBIM

000pyI0BaHUEM

1.14

YKa3bIBaThb HNPUHIUIIBI HeﬁCTBHH HpI/I60p0B H TCXHHUYCCKUX YCTpOﬁCTB,
XapaKTCPHU30BaATb IMPHUHIUIIBL JecTBUS HU3YUYCHHBIX HpI/I60pOB H TCXHUYCCKUX
YCTpOﬁCTB C IIOMOIIBIO HX OIIMCaHHA, HCIIOJIB3YS 3HAHUA O CBOMCTBaAX
(1)I/ISI/I‘IGCKI/IX SIBJICHUM u HCO6XO,I[I/IMBIG (1)I/ISI/I‘ICCKI/IC 3aKOHBI n

3aKOHOMCPHOCTH

1.15

HPUBOAUTE MPUMEPH! (HAXOJUTh MH(POPMALMIO O MPUMEpAx) MPaKTUYECKOTO
UCMOJb30BaHUS  (U3UYECKUX 3HAHUM B  TOBCEIHEBHOM O KM3HM  JUIA
oOecrieyeHns 6€30MaCHOCTU MpH OOpaleHUH ¢ NMPUOOpaMU U TEXHUYECKUMU
YCTPONCTBAMM, COXPAHEHUS 37J0POBbs M COOIIONEHHUS HOPM 3KOJOIMYECKOIO

MOBEJICHUS B OKpYKarolleil cpejie

1.16

OCYIICCTBJIATDH OT60p HCTOYHHUKOB I/IH(I)OpMaI_II/II/I B CCTH I/IHTepHeT B




COOTBCTCTBUH C 3aJaHHBIM IOWCKOBBIM 3allpoOCOM, Ha OCHOBC HMCIOIIUXCA
3HAaHUH U HyTeM CpaBHCHUA pa3JINYHBbIX UCTOYHHUKOB BBIACIIATH I/IH(l)OpMaLII/IIO,

KOTOpast ABISIETCS MPOTUBOPEUYMBON MIIM MOKET ObITh HEJTIOCTOBEPHOM

1.17

UCIIOJIb30BaTh IIPU BBIIIOJIHEHUM YYEOHBIX 3aJaHUN HayYHONOIYJSPHYIO
AATEpaTypy (U3UUIECKOTO COACP)KaHUs, CIPAaBOUYHBIE MaTepHalbl, PECYpCHI
cetu  MHrepHer, Bnagerp npuéMaMM  KOHCIEKTHPOBAHUSA  TEKCTa,

npeoOpazoBaHus HH(HOPMAIIMU U3 OJTHOW 3HAKOBOW CUCTEMBI B IPYTYIO

1.18

co3faBaTb COOCTBEHHbIE KpAaTKHE NHCbMEHHbIE W YCTHBIE COOOLIEHUS Ha
OCHOBE 2 — 3 UCTOYHHMKOB HMH(OpManuu (U3NYECKOTO COJEP’KaHUS, B TOM
qyciae MyOlIMYHO JeNlaTh KpaTKHe COOOIIEHUS O pe3ylbTaTaX IPOEKTOB WM
y4eOHBIX MCCIEI0BAHUN, NPU O3TOM TIPAMOTHO HCHOJIB30BaTh H3y4EHHBIH
MOHATUMHBIA  ammapar Kypca (QU3UKH, CONPOBOXAATh  BBICTYILICHUE

Mpe3eHTaluen

1.19

MPU  BBIIOJTHEHUH YUE€OHBIX TIPOCKTOB U HCCIEAOBAaHUN pacmpenemsiTh
00513aHHOCTH B TPYIIE B COOTBETCTBUU C TOCTABICHHBIMH 3a/1a4aMH, CIICTUTh
3a BBIITOJIHEHWEM IUIAHA JEHCTBUH, alcKBATHO OIIEHMBATH COOCTBEHHBIN BKIIAI
B JIESITEIBHOCTh TPYMIIbI, BHICTPAaUBATh KOMMYHHUKATUBHOE B3aMMOJICHCTBUE,

YUUTHIBasi MHEHHE OKPYKAIOIIHNX

8 KUIACC

Kox
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3zoBaHus

1.1

HCIIOJIb30BAaTh IIOHATHA

1.2

pasiiniuaTtb ABJICHUA IIO OIIMCAHHUIO HMX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE

OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/IBI/I‘leCK06 SIBJICHHC

1.3

paciio3HaBaThb MPOABJICHUC NU3YUCHHBIX (I)I/ISI/I‘ICCKI/IX SIBJICHUH B OKpYyKarouem
MHpE, B TOM YHUCIIC (l)I/I3I/I"IeCKI/IC SABJICHUA B MPUPOAC, IIPU I3TOM IECPEBOAUTH
IMPAKTHUYCCKYO 3a1a4dy B yqe6Hon, BBLICIIAATE CYIICCTBCHHBIC CBOMCTBA

(mpu3Haku) PpU3NUECKUX SABICHUHN

1.4

ONHCBIBATHL H3YYCHHBIC CBOIMCTBa TE€I H (I)I/I3I/I‘leCKI/Ie SABJICHHUA, HCIIOJIB3Ys
(I)I/ISI/I‘IGCKI/IG BCJIMYWHBI, IIPpHU OIIHMCAHUU NPABUIIBHO TPAKTOBATH (I)I/I3I/I‘ICCKI/II>’I
CMBICJI HCIIOJIB3YCMBIX BCJIIMYUH, 0003HAaUCHUS U CAVHUIIbI (I)I/I3I/I‘-ICCKI/IX

BCJIIMYWH, HAXOAUTH (I)OpMyJ'IBI, CBA3BIBAIONIUC JAHHYIO (1)I/IBI/II-ICCKyIO BCIIMYHUHY




C JpYrUMH BEJIMYMHAMH, CTPOUTHh TpapuKH HW3YYCHHBIX 3aBUCHMOCTEH

(U3HYECKUX BETMINH

1.5

XapaKTepU30BaTh CBOUCTBA TeJI, (PU3MUECKUE SIBJICHUS U MPOIIECCHI, UCTIONb3YS
W3YYCHHBIC 3aKOHBI, IPH 3TOM JIaBaTh CJIOBECHYIO (DOPMYIHUPOBKY 3aKOHA H

3aIMMCBbIBATb €T0 MAaTCMAaTUYCCKOC BBIPAKCHUC

1.6

O0OBSICHATDH (PU3NYECKHE MTPOIIECCHl U CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE
CUTyallull IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABIATh MNPUUYMHHO-
CIIEICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE M3 1 — 2 JOrMYecKUx IIaroB C
noMoup0 1 — 2 u3ydyeHHBIX CBOMCTBAa (PU3MYECKUX SIBICHUH, (PU3HMUECKUX

3aKOHAa UJIK 3aKOHOMEPHOCTHU

1.7

pemarh pacy€THbIE 3a7a4d B 2 — 3 IEHCTBUS, UCIIONB3YS 3aKOHBI U (POPMYIIHI,
CBsI3bIBAIOIIME (PU3MYECKHE BEIMUYUHBI: HA OCHOBE AHAIM3a YCIOBHS 3aJa4d
3aMMCchIBaTh KPaTKOE YCIIOBHE, BBISBJISATh HENOCTATOK JAHHBIX JUISl PELICHHS
3a/lauM, BBIOMpATh 3aKOHbI M (QOPMYNbI, HEOOXOAMMBIE Uil €€ pelleHus,
MPOBOJUTH PAacy€Tbl W CpaBHUBATh IIOJyYEeHHOE 3HaueHue (u3nuecKoin

BCJIIMYMUHEBI C U3BBECTHBIMU JaHHBIMU

1.8

pacrno3HaBaTh MPOOJIEMbI, KOTOPhIE MOKHO PELINUTh MPHU MOMOIIU (PU3NIECKUX
METO/IOB, HCIOJb3ysd OIUCAHUE MCCICAOBAHUS, BBIIEISTh IMPOBEPIEMOE
MPENINoNoKEeHNEe,  OIIEHUBATh  MPAaBUWIBHOCTh  TOpSAAKA  IPOBEICHUS

HCCIEI0BaHMUs, AeaTh BEIBOIBI

1.9

IPOBOAMUTH OMBITHI [0 HAOIIOACHUIO (PU3UUYECKUX SBJICHUM MU (U3NYECKUX
CBOMCTB Ten: (OpMYyIUpPOBATH IPOBEPSEMbIE MPEANONIOKEHUS, COOUpaTh
YCTaHOBKY M3 TMPEAJI0KEHHOTO O0OpYIOBaHMS, OMUCHIBATH XOJ OIBITA U

(hopMynupoBaTh BHIBOIbBI

1.10

BBIIIOJIHATE IPAMBIC UBMCPCHUSA C HCIIOJIb30BAHHUEM AHAJIOI'OBBIX HpI/I60pOB u
JaTYUKOB (l)I/ISI/ILIeCKI/IX BCJIIMYNH, CpPAaBHUBATHL PC3YJIbTAThI I/ISMepeHI/Iﬁ C

y4€TOM 3aJaHHOM aOCOJIFOTHOM MOTPEITHOCTH

1.11

IPOBOJUTh HCCIIE0OBAaHUE 3aBUCHUMOCTH OJHOM (DU3MUYECKOW BETUYMHBI OT
JPYroi ¢ UCIOJIb30BAaHUEM MPSIMbIX U3MEPEHHI: IIaHUPOBaTh UCCIIEI0BAHNUE,
coOMpaTh YCTAaHOBKY W BBINOJHATh HM3MEPEHMs, CIEAYs MNPeAIoKEeHHOMY
IU1aHy, GUKCUPOBATH Pe3yabTAaThl MOJYYEHHOH 3aBUCUMOCTH B BUJE TaOIUI] U

rpa(bI/IKOB, ACJIaTh BBIBOJBI IO pE3YJIbTaTaM UCCICAOBAHUA

1.12

IMPOBOANUTL KOCBCHHBIC H3MCPCHUSA (1)I/I3I/I‘ICCKI/IX BCJIIMYMH: IUIAHUPOBATH
HU3MEpCHHA, CO6I/IpaTB SKCIICPUMCHTAJILHYHO YCTaHOBKY, (Q(S13%:1

HpeﬂHO)KeHHOﬁ HHCTPYKIHWH, U BEIYUCIIATH 3HAUYCHNC BEJIMYHUHDBI




1.13

coOmoaTh MpaBujia TEXHUKH OE€30MacCHOCTH NpH padoTe ¢ 1abopaToOpHBIM

obopynoBaHueM

1.14

XapaKTepU30BaTh MPHUHIIUIIBI JICHCTBUS W3YUYEHHBIX TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB € OMNOpPOM Ha HMX OIKCAHUSA, MCIIOJIb3YyS 3HAHUSA O CBOMCTBAaX

(bU3NYECKUX ABICHUIA U HEOOXOJMMbIE (PU3HUECKIE 3aKOHOMEPHOCTH

1.15

pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA U M3MEPUTENIbHbIE IPUOOPHI
II0 CXEMaM M CXEMaTUYHBIM PHUCYHKaM, COCTAaBJIATb CXEMbI JJIEKTPUYECKUX
Lenexd ¢ MOCIEAOBATENbHBIM M IApaUICIbHBIM COCIMHEHUEM DJIEMEHTOB,

pasiinvas yCJIOBHBIC 0003HaYCHHUS DJIEMCHTOB OJICKTPHUYCCKUX ueneﬁ

1.16

MPUBOJUTH NpUMEPH! (HAX0AUTh MH(OPMALMIO O MpUMeEpax) MPaKTHYECKOrO
WCIOJIb30BaHMSA  (PU3MYECKMX 3HAHUW B TOBCEJHEBHOW JKHU3HHU  JUIS
obecrnieueHns 0€30MaCHOCTH MpU OOpallleHuH ¢ NpudOpamMu U TEXHUYECKUMHU
yCTpOMCTBaMH, COXPAHEHHUS 3/0POBbSl U COOIIOACHUS HOPM HSKOJIOTMYECKOTO

MOBEACHUS B OKPYXKAIOIIEN cpelie

1.17

OCYILIECTBIISATh MOMCK HMHpOpMauu (U3NYECKOTO COJIEpKaHUs B CETH
HNHTepHeT, Ha OCHOBE UMEIOIIMXCS 3HAHUU W NYTEM  CpPaBHEHUS
JIOTIOJIHUTEIbHBIX HCTOYHUKOB BBIACIATh HMH(POPMALUIO, KOTOpas SBIAETCS

MPOTHUBOPEUNBOM MM MOXKET OBITH HEIOCTOBEPHOM

1.18

WCIOJIb30BaTh TPHU BBINOJHEHUH Y4YeOHBIX 3aJaHUNA HAY4YHO-TIOMYISIPHYIO
auTepaTypy (GU3NYECKOTO COJEp)KaHUs, CIPABOYHbIE MAaTepHalbl, PECYpPCHI
cetu  UWHrepHer; BiameTe npuéMaMu  KOHCIIEKTUPOBAHMUS  TEKCTa,

npeoOpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYT'YIO

1.19

co3JaBaTh COOCTBCHHBIC TMCHbMCHHBICE M KpPaTKHE YCTHBIE COOOIICHUS,
0000mas  wHGOPMAMIO W3  HECKOJIBKMX  HMCTOYHHUKOB  (PU3MUYECKOTO
COJICpKaHUS, B TOM YHCJIC MYOJMYHO MPEICTABISTh PE3yIbTaThl MPOCKTHOU
WIH HCCIICIOBATEIIBCKON JCSITEIbHOCTH, HPHU 3TOM I'PAMOTHO HCIIOJIb30BaTh
U3yYCHHBI  TOHATUHHBIN  ammapar Kypca  (U3HMKH,  CONPOBOXKIATh

BBICTYIUICHUC HPCSCHTaI_[HCﬁ

1.20

IIpH  BbIIIOJIHCHUHA y‘IC6HBIX IIPOCKTOB H HCCIICOBAHUI (bHSPI‘-ICCKPIX
IMpoLeCcCoOB  pacCIpeaciiaThb 00513aHHOCTH B Irpynmne B COOTBETCTBHUU C
IMOCTAaBJICHHBIMHU 3aJadaMH, CJICIHUTL 3a BbIIIOJHCHHCM IlJIaHa JENCTBUU U
KOpPpPCKTHUPOBATH €ro, aJACKBATHO OLCHUBATH COOCTBEHHBIM BKJIaa B
ACATCIIbBHOCTD TI'PYIIIBI, BBICTPANBATH KOMMYHUKATHUBHOC B3aHMOHeﬁCTBHe,

IpOoABJIASA TOTOBHOCTL pa3pCllaTh KOH(I)J'II/IKTBI




9 KUIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBLIC PE3YyJabTaThl 0CBOCHUSA OCHOBHOM
Oﬁpa3OBaTeJIBHOI71 nporpaMmmMsbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1.1

HCIT0JIb30BAaTh U3YYCHHBIC ITIOHATUSA

1.2

pasiindaTth SABJICHHA II0 OIMMCAHUIO HUX XAPaKTCPHBIX CBOMCTB M Ha OCHOBE

OTIBITOB, IEMOHCTPUPYIOIIUX JAHHOE (PU3UUECKOE SBJICHUE

1.3

pacrno3HaBaTh MPOSIBICHUE W3YUYEHHBIX (PM3MUYECKUX SIBJICHUN B OKpYXarolleM
MHpE, B TOM uucie (pusndeckue SBJICHHsS B IPUPOJIE, IPU STOM IEPEBOIUTDH
MPaKTUYECKYI0 3aJady B YyueOHYI0, BBIJENATh CYIIECTBEHHbIE CBOMICTBA

(npu3HaKyM) pU3NUECKUX SIBICHUM

1.4

OTHCHIBaTh U3yYEHHBbIE CBOMCTBA Tel M (PU3MYECKHUE SBIICHUS, HCIOJIb3Ys
(u3nyeckue BETUYMHBI, MPU OMHCAHUU IMPABUIBHO TPAKTOBATH (PU3UUECKHIA
CMBICTT HCIIOJIb3YEMbIX BEJIMYUH, OOO3HAU€HUs M EOUHHIBI (U3NYECKUX
BEJIMYMH, HaXOUTh (POPMYJIbI, CBSI3bIBAIOIINE TAaHHYIO (U3NYECKYIO BEIUUHUHY
C JpYTMMH BEIMYMHAMH, CTPOUTH TpapUKH H3YYEHHBIX 3aBUCHUMOCTEH

(hbMBUYECKUX BEIIMYNH

1.5

XapaKTepU30BaTh CBOMCTBA TeJl, (PU3NUECKUE SIBICHUS U MPOLIECCHI, HCTIONIb3YS
W3YYECHHBIE 3aKOHBI, MPH 3TOM JAaBaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA U

3aIIMCBIBATh €0 MAaTEMATUUYCCKOC BhIPA)KCHUEC

1.6

00BACHATH (PU3HUECKUE MTPOLIECCHl U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTYyallull MPaKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATh MNPUYMHHO-
CIIEICTBEHHbIEC CBSI3H, CTPOUTH OOBSICHEHHE W3 2 — 3 JIOTMYeCKHUX IIaroB C
MOMOUIBI0 2 — 3 M3yYEHHBIX CBOMCTBA (PU3MUECKUX SIBICHUM, (PU3MUecKux

3aKOHa HJIKM 3aKOHOMCPHOCTHU

1.7

pemiate pacu€THbIe 3a7aud (OMUpAIOIINecs] Ha CUCTEMY U3 2 — 3 ypaBHEHHI),
UCTIOJIB3YSI 3aKOHBI U (OPMYJbI, CBS3bIBAIOIIME (PU3UUYECKHE BEIUYHHBI: HA
OCHOBE aHajM3a YCJIOBHS 3aJaud 3alKChbIBaTh KPAaTKOE YCIIOBUE, BBISBIISATDH
HEJOCTAIONINe WM W30bITOYHBIE JaHHBIE, BHIOMPATH 3aKOHBI U (OPMYIIBL,
HEOOXOMUMBbIE  JJIi  pElIeHHUs, TMPOBOJUTh pacuy€Tbl U  OICHUBAThH

PCATUCTUIHOCTD IMOJTYUCHHOT'O 3HAYCHUA q)HSquCKOﬁ BCIIMYHHBI

1.8

pacrio3HaBaThb HpO6J'IeMI:>I, KOTOPBIC MOKHO PCHINTH IPU IMOMOIIA (bI/I3I/I‘-ICCKI/IX
MCTOIAOB, HCIHOJIB3yd OIMCAHUC HUCCICA0BAHUS, BBIACIIAATH IPOBEPACMOC

IPEAIOJIOKCHUEC, OLICHUBATD IPABUJIBHOCTD IMOPAAKA IPOBCACHUA UCCIICIOBAHUS,




ACJIaTh BbIBOAbI, MHTCPIIPECTUPOBATL PE3YJILTATBL HaGHIOIleHI/If/’I U OIIBITOB

1.9

MPOBOJIUTH ONBITHI N0 HAOIIONECHUIO (PU3UYECKUX SBICHUN WIN (U3UUIECKUX
CBOMCTB TE€JI: CaMOCTOSATENILHO COOMpaTh YCTAHOBKY M3 M30BITOYHOTO HabOpa
000pyIOBaHUs, OMHCHIBATH XOJ OIBITa M €ro pe3yibTaThl, (OPMYINPOBATH

BBIBOIbI

1.10

IPOBOJIUTH MpPH HEOOXOIUMOCTH CEPHUI0 MNPSAMBIX H3MEPEHHA, OIpenessis
cpeaHee 3HAaueHHWE H3MepseMOl  BenWuuHBl  (POKyCHOE  paccTosHHE
coOuparomieid  JIMH3bI), OOOCHOBBIBaTH  BBIOOp  cmocoba  U3MEpEeHHs

(m3meputensHOTO TIPUOOPA)

1.11

MPOBOJUTHh  HCCIEAOBAHUE  3aBUCUMOCTEH  (U3MUECKHX  BEIUYHH  C
WCIIONb30BAHUEM  TIPSMBIX  U3MEPEHU: IUIAaHUPOBATh  MCCJIEIOBAaHHE,
CaMOCTOSITEILHO COOMpPaTh YCTAaHOBKY, (DUKCHUPOBATh PE3YyIbTAThI MOTYICHHOMN
3aBUCUMOCTH (PU3MYECKUX BEJIWYMH B BHUAC TaOMMIM rpaduKoB, AeiaTh

BBIBOJIBI ITO PE3YJIbTAaTaM UCCIICAOBAHUSA

1.12

MPOBOJIUTh KOCBEHHBIE W3MEPEHHUS (U3MUECKUX BEIUYMH: TUTAHUPOBATH
M3MEpeHusi, coOupaTh OSKCIEPUMEHTAIBHYIO YCTAaHOBKY ¥  BBITIOJHATH
W3MEpeHus, Cleaysd TMPeAoKEHHON WHCTPYKIUH, BBIYUCIATH 3HAUCHUE
BEJIMYMHBI M AaHAJTU3UPOBATH MOJIyYEHHBIE PE3yJbTaThl ¢ y4ETOM 3aJaHHOM

MOTPENTHOCTH U3MEPEHUI

1.13

coOo1aTh MpaBWiIa TEXHUKH O€30TacHOCTH NMpU paboTe ¢ J1abopaTOpPHBIM

000pyI0BaHUEM

1.14

pas3iniaTb OCHOBHBIC IMIPpU3HAKH HN3YYCHHBIX (bPISI/IquKI/IX MOHCHCﬁ:
MaTc€puralibHas TOYKa, a0COJIFOTHO TBépI[OC TEJI0, TOYCYHBIM HMCTOUYHUK CB€Ta,
JIy4, TOHKasd JIMH3a, INIaHC€TapHasd MOACJIb aTOMa, HYKJIOHHass MOJCJIb AaTOMHOI'O

spa

1.15

XapaKTCPHU30BaATh IMPHUHIUIIBLI HeﬁCTBHH HN3YYCHHBIX HpI/I60pOB Hn TCXHHUYCCKHUX
YCTpOﬁCTB C OHOpOﬁ Ha HUX OIHNCAaHUs, HCIOJIb3ys 3HAaHHUA O CBOMCTBAX

(I)I/ISI/I‘IGCKI/IX SIBJICHUMN U HCO6XO,I[I/IMBIG (1)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTH

1.16

HCIIOJIb30BATh CXEMbl H CXCMATHUYHBIC PUCYHKHU MH3YYCHHBIX TCXHHUYCCKUX
YCTpOﬁCTB, HU3MCPUTCIIbHBIX HpI/I60pOB U TCXHOJOTUYCCKUX TPOLCCCOB IIpU
peaIiCHnN y‘Ie6HO'HpaKTI/I‘IeCKI/IX 3ala4, OIITHYCCKUEC CXCMbI JISI IMMOCTPOCHUA

n300paKeHHH B TNIOCKOM 3epKajie M cOOMparoIiei JInH3e

1.17

HPUBOAUTE MPUMEPH! (HAXOJUTh MH(POPMALMIO O MPUMEpAx) MPaKTUYECKOTO
UCIONBb30BaHUsl  (U3NYECKUX 3HAHUH B  TIOBCEAHEBHOW KU3HHM  JUIA

oOecrieyeHns 6€30MaCHOCTH MpH OOpallleHUH ¢ MPUOOPaMU U TEXHUYECKUMHU




YCTPONCTBAMH, COXPAHEHUS 37J0POBbS M COOIIONEHUS HOPM 3KOJOTHMYECKOTO

MOBEACHUS B OKPYKAIOLIEH cpelie

1.18

OCYIIECTBIISITh TMOUCK HMH(POpPMAIUN (PU3MUYECKOTO COJIEPKAHUS B CETH
WuTepHeT, caMoCTOATENHHO (OPMYITUPYS TIOMCKOBBIN 3alpoC, HAXOJUTh MYTH
OTIpE/IeNIeHUs]  JOCTOBEPHOCTH TMOJYYeHHOW WH(GOpMalMu Ha OCHOBE

HUMCIOIIUXCA 3HAHUM U JOIIOJIHUTCIBbHBIX HCTOYHUKOB

1.19

UCIIOJIb30BaTh IPU BBINOJIHEHUHM Y4E€OHBIX 3a/JlaHuil HAay4yHO-IOIYJISPHYIO
auTepaTypy (U3MYECKOTO COJEp)KaHUs, CIPABOUYHbIE MaTe€pHallbl, PECYpPChI
cetu  MHrepHer; Buaaerb  NpUEMAMHM  KOHCIEKTHPOBAHUS  TEKCTA,

npeobpazoBaHusi HHOOPMAIMH U3 OJHONU 3HAKOBOM CUCTEMBI B IPYT'YIO

1.20

CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
“HPOpMAIIUM U3 HECKOJIBKUX MCTOYHUKOB (DU3HUECKOTO  COJEpP>KaHMUS,
MyOJUYHO TPEACTABIATh PE3ylIbTaThl MPOCKTHOW WM HCCIEAOBATEIHCKOM
JIEATEeIIbHOCTH, MPH ATOM T'PaMOTHO MCIOJIb30BaTh M3YYEHHBIN MOHSATHUHBIN
anmaparT Hu3ydyaeMoro paszziena (GU3MKM U COMPOBOXKIATh BBICTYIUICHHE

npe3eHTaluei ¢ ya€Tom oco0eHHOCTEN ayAUTOPHH CBEPCTHUKOB

1.21

IpU  BBIMNOJHEHUH Y4YeOHBIX TMPOEKTOB U HCCIENOBaHUN  (PU3HUECKUX
MPOLIECCOB  pacHpeneNiaTh OOf3aHHOCTH B TpYNINE B COOTBETCTBUU C
MOCTABJICHHBIMHM 3a/ladyaMM, CJIECIUTh 3a BBINOJHEHHWEM IUIaHA JACUCTBUU U
KOPPEKTHpPOBaTh €ro, aJeKBaTHO OIEHUBaTh COOCTBEHHBIH BKJIad B
JeSITeNIbHOCTh TPYIIBI, BBICTpauBaTh KOMMYHHKAaTHBHOE B3aUMOJCHCTBUE,

IMPOABJIAA TOTOBHOCTD pa3plilaTb KOH(l)J'II/IKTBI




IHPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon
paszena Kopx 3iementa IIpoBepsiemble 3J1eMEHThbI COIEP/KAHUS
®U3UKA U EE POJIb B IO3HAHUU OKPYXXAIOIIETI'O MHUPA
®usnka — Hayka o npupoje. SBnenus npuponsl. Pusndeckue
1.1 SIBIICHUS: MEXaHWYeCKHe, TEIJIOBELIE, ANEKTPUUYECKHUE,
MarHWTHEIE, CBETOBBIC, 3BYKOBBIC
Ousndeckue BeTUYUHBL. M3mepeHune QGU3NUECKUX BETUYHH.
1.2 dusnueckue prOOpPHI. [TorpemnuocTs WU3MEPECHUM.
MexnyHapoaHas CUCTEMA €IMHUIL
EcrecTBeHHOHAYYHBIN METOJI MO3HAHUS: HaOJII0IcHHE,
1 . MOCTAaHOBKA HAYYHOTO BOIPOCA, BBIABIKCHUE THUIIOTE3,
JKCIEPUMEHT  TIO MPOBEpKE  THIIOTE3, 00bsicHEHUE
HAOJIFOIAEMOTO ABJIEHUS
1.4 Onucanne PU3NUECKUX SBJICHUN C TIOMOIIBIO MOIETICH
[IpakTrueckue paboOTHI:
###Par###l3mepenne pacCTOSHHIA.
###Par###l13mepenne o0bEMa KUJIKOCTH U TBEPIOTO TeJa.
Lo ###Par###OnpeneneHue pa3sMepoB MaJIbIX Tell.
###Par###l3mepenne TeMITepaTyphbl npu TTOMOTIIH
KUAKOCTHOTO TEPMOMETpA U IaTYUKA TEMIIepPaTyphl
INEPBOHAYAJIBHBIE CBEJEHU A O CTPOEHUU BELIECTBA
##HPar#H#CTpoenre BellecTBa: aTOMbI M MOJEKYJbl, HX
2.1 pazMepbl. ONbITBI, JOKAa3bIBAIOUIME JUCKPETHOE CTPOCHUE
BEILIECTBA
2 ###Par#t#[Brkenne  vactunl BemectBa. CBs3b  CKOPOCTH
2.2 JIBUKEHHUS YacTHUI[ ¢ TemrepaTypoil. bpoyHoBckoe IBHKEHHE,
b dy3us
23 B3aumoelicTBre 4acTuIl BEIeCTBA: MPUTSHKEHUE U

OTTAJIKUBAHHC




H#H#Par### ArperaTHple COCTOSIHMSI BELIECTBA: CTPOEHUE Ta30B,

KUAKOCTEH M TBEPABIX (KpUCTAIIMYECKHUX) Tel. B3zanMocsssb

24 MEXJYy CBOWCTBAMH BEIIECTB B  Pa3HBIX arperaTHbIX
COCTOSTHUSIX U UX aTOMHO-MOJICKYJIIPHBIM CTPOSHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUN BO/IBI
[IpakTnueckue pabOThI:
#H#Par###0uenka pauaMmeTpa aToMa METOJIOM psAloB (¢
UCIIOJIb30BaHuEM (poTorpaduii).
2.6 HHHPar#H#0nbITHL 10 HaOJIIOIEHUIO TEIUIOBOTO PpaCIIMpPEHUs
ra3oB.
HHHPar#H##0nbITel 10 OOHApY)KEHUIO  JIEHCTBUA  CHJI
MOJICKYJIIPHOTO TIPUTSKEHUS
JIBIDKEHUE U B3AUMOJIEMCTBUE TEJI
31 Mexanndeckoe ABWKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE
' JIBUKCHHE
3.9 ###Par###Cropoctb. CpenHsisi CKOPOCTh NMPH HEPABHOMEPHOM
' IBUKEHUH. Pacy€T myTu u BpeMeHH IBUKEHUS
SlBnenne uHepmu. 3aKOH MHEpUUH. B3auMoencTBue Ten Kak
3.3 IpUYMHA U3MEHEHUs CKOPOCTH ABWKEHHUA Tell. Macca kak mepa
MHEPTHOCTH Teja
34 ###Par#t# lnotnocTs  BemectBa. CBs3b  IUIOTHOCTH  C
' KOJIMYECTBOM MOJIEKYN B eIMHUIEe 00bEMa BellecTBa
3.5 Cuna xak XxapakTepuCTHKa B3aMOAECUCTBUS TEI
36 Cuna ynpyroctu u 3akoH ['yka. I3MepeHue Cuiibl ¢ OMOIIBIO
' JMHAMOMeETpa
T ##HPar#Ht#IBnenne TaroteHus u cuia TsokecTd. Cuia TSXKECTH
. Ha Jpyrux rianerax. Bec tena. HeBecomocTh
» Cuna tpenusi. TpeHne CKOJIBKEHUS U TpeHue nokos. TpeHue B
' IPUPOJIC U TEXHUKE
3.9 #HH#HPar###Crnoxxenue cuj, HaImpaBJICHHBIX MO OJHOM MpPsMOIi.
. PaBHOzelicTBYIOIIAs CHIT
[IpakTueckue pabOTHI:
3.10 OmnpezeneHrne CKOpPOCTH PaBHOMEPHOTO JBHXKEHHUS (LIapuka B

KUAKOCTHU, MOJCIIN JJICKTPHUICCKOT'O ABTOMOOUJISL M TaK J:Lanee).




Omnpenenenne CpeaHEdl CKOPOCTH CKOJIBKEHHUs Opycka WiH
HIapuKa MO0 HAKIOHHOW IUIoCKocTU. OmpeseneHue MIOTHOCTH
TBEpHoro tena. OMNbIThl, JAEMOHCTPUPYIOIIME 3aBUCHMOCTD
pactsoxenus (aedopManim) Tpy>KUHBI OT MPHIOKEHHON CHJIBI.
OnpIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI TPEHMUS
CKOJIbXKEHUSI OT Beca Tella M XapaKTepa COTPHUKACAIOIIUXCS

MTOBEPXHOCTEN

@usuyeckue SABICHHUS B IIPUPOJE: IPUMEPHl JBUXKCHHA C

3.11 pa3MYHBIMA CKOpPOCTSMH B JKMBOW M HEKUBOH IIPHUPOJE,
JIeWICTBUE CUITBI TPEHUSI B TIPUPO/JIC Y TEXHHUKE
3.12 TexHuyeckue ycTpoicTBa: AMHAMOMETP, HOIIIUITHUKH

TABJIEHME TBEP/BIX TEJL, )KUIKOCTEI 1 TA30B

Hasnenne T1BEpmoro Tena. CmocoObl  yMEHBIICHUS U

1 YBEJTMYCHHS TaBJICHHS
42 JlaBmenne ra3a. 3aBHCHMOCTH JaBIICHHS Ta3a OT 0O0bBEMa,
' TEMITepaTypPhI
43 [lepenaua naBieHust TBEPABIMU TEIAMHU, KUAKOCTIMU U Ta3aMH.
' 3akoH [lackans. [ITHeBMaTHUeCKre MaIMHBI
3aBUCHUMOCTh JaBJICHUS KHUJKOCTU oT [JTyOUHBI.
4.4 I'mapocratudeckuit  mapagokc. CooOmaromuecss  COCY/IbI.
['unpaBnuyeckue MeXaHU3MbI
Atmochepa 3emsin u armocdepHoe maBieHue. [IpuduHBI
A CYIIECTBOBAHUS  BO3AYIIHOM  o6onouku  3emiu.  OmbIT
' Toppuuennu. 3aBUCUMOCTH aTMOC(EPHOrO  JABICHUS OT
BBICOTHI HaJl YPOBHEM MOPS
r WN3mepenune  armocdepHoro  nmaBneHus.  [lpubopsr  mns
' U3MepeHus: aTMOC(HEPHOTO JaBJICHUS
47 JleiicTBUe KUAKOCTH M Ta3a Ha MOTPYKEHHOE B HHUX TeO.
' BrrTankuBarorias (apxuMeoBa) cuia. 3aKkoH Apxumena
4.8 [InaBanue ten. Bo3nyxomnnaBanue
[IpakTuueckue pabOTHI:
49 HccnenoBanue 3aBUCHMOCTH Beca Tella B BOoAe OT 00BEMa

nor pYX(CHHOﬁ B JXHUJIKOCTb 4YaCTH TCIa. OHpCI[CJ'ICHI/IC

BBITAJIKMBAIOIIEH CHIJIBI, HeﬁCTByIOmeﬁ Ha TCJIO, HOTPY)KéHHOC




B KMAKOCTb. IIpoBepka HE3aBUCHMOCTH BBITAJIKHUBAIOLIEH
CUJIBI, NEHCTBYIOLIEH HA TEJIO B JKUAKOCTH, OT MAacChl Tela.
OnpIThl, AEMOHCTPUPYIOLIME 3aBUCUMOCTb BbITAJIKMBAIOIIEH
CWJIbI, JEUCTBYIOIIEH Ha TEJNO B JKHUJAKOCTH, OT 00BbEMa

HOFp}OKéHHOfI B XKHIKOCTH 4YaCTH T€JIa H OT IINIOTHOCTH

AKUIKOCTH. KoncrpynpoBanue apeomeTpa 1581071
KOHCTPYMpPOBaHUE JIOJIKU u oIpeseseHne eé
Irpy30I10AbEMHOCTH
410 ®dusnyeckue SBJIEHUS B MPUPOJAE: BIHAHUE aTMOC(HEPHOro
' JTaBJICHUS Ha )KMBOW OpraHu3M, IJIaBaHUE pbIO
Texuuueckue ycTpoiicTBa: cooO1aronecs COCYIIBI,
4.11 YCTPOMCTBO BOJOMPOBOJIA, THIPABIMYECKUNA TTPECC, MAHOMETP,

OGapoMeTp, BRICOTOMED, TIOPITHEBOM HACOC, apPEOMETP

PABOTA, MOIIIHOCTbB, DHEPT A

5.1 Mexanudeckas pabora
5.2 Mexanudeckasi MOIITHOCTh
£ 3 [IpocThie MexaHM3MBI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTb.
' [IpaBuiio paBHOBECHS pblyara
5.4 [IpumeneHue npaBuiia paBHOBECHS pbluara K OJIOKy
«3onotroe mpaBwio» MexaHuKd. KoadduuueHT mosie3HOro
5.5 neicTBusl MexaHu3MoOB. [IpocTeie MexaHW3Mbl B OBITY U
TEXHUKE
5.6 [ToTeHnmanpHas SHEPryUu TeJla, MOJHATOr0 HaJ 3eMIIEi
5.7 Kunerndeckas sHeprus
- [Tonnas MexaHuyeckass »dSHEpPrus. 3aKOH W3MEHEHHUS U
. COXPaHEHHUS MEXaHMUYECKOH SHEePTUU
[IpakTuueckue pabOTHI:
###Par#Ht#Onpenenenne  pabOTbl  CWJIBI  TPEHUS  MpH
£ g pPaBHOMEpPHOM  JBIJKEHMHM  Tela 1O  TOPU3OHTAIBHOMN
. noBepxHocTU. MccienoBaHue yCiIOBH paBHOBECHs phluara.
W3mepenne KIIJ[ HaknonHoM miockoctu. M3ydeHnme 3akoHa
COXpaHEHHUS MEXaHMUYECKOH SHEePTUU
5.10 duznyecKue SBJICHUS B IPUPOJIC: PhIYaru B Telle YeJIOBeKa
5.11 TexHudyeckue  ycTpoilcTBa:  pplyar,  HOJABWXKHBIA U




HGHOI[BH)KHBIﬁ 6JIOKPI, HAKJIOHHAasA  IIJIOCKOCTb, IIPOCTHIC

MEXaHU3MBI B OBITY

8 KUIACC
Kon
Kopx siemenrta ITpoBepsiemble 3J1eMEHThbI COIEPKAHUSA
pasaeJa
TEITJIOBBIE SABJIEHU A
OCHOBHBIE TIOJIOKEHHUSI MOJEKYISIPHO-KHUHETUYECKON TeopUuu
6.1 CTpoeHusl BellecTBa. Macca U pa3Mepbl MoJeKyd. OINBITHI,
. MO/ITBEPIK IAOLIUE OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHOKHHETHIECKON TEOPUH
6.2 Mogenu TBEPAOTO, KUIKOTO W Ta3000pa3HOTO COCTOSHHMA
' BenlecTBa. Kpucrannuyeckue u amop@Hble Tena
6.3 OObsicHEHHEe CBOMCTB Ta30B, JKUIKOCTEH W TBEPABIX TEN Ha
' OCHOBE TMOJIO)KEHUI MOJIEKYISIPHOKMHETUYECKON TEOPUH
6.4 CMmauuBaHue U KallWUTSIPHBIC SBIICHUS
6.5 TemnoBoe pacIMpeHne U c)KaThue
6.6 Temneparypa. CBsi3b TeMOepaTypbl CO CKOPOCTBIO TEIJIOBOTO
6 ' JBUKEHHUSI YaCTHUIL
5.7 Bayrpennsis sHeprus. CrnocoObl HW3MEHEHHS BHYTpPEHHEH
' SHEPruu: Teruionepeaaya U CoBepIIeHne padboThl
6.8 Buzapl  Temnomnepegauu:  TEIIONPOBOJHOCTb,  KOHBEKLHS,
. U3JIy4EeHHE
6.9 KonnuecTBo TemnoTel. Y ienpHas TEMJIOEMKOCTh BEIIECTBA
TemooOMeH U TEIIOBOE paBHOBECHE. YpaBHEHHUE TEILUIOBOTO
6.10
OamaHca
511 [InaBneHne u OTBepAEBaHUE KPUCTAUIMUECKHX BEILECTB.
. VnenbHas Tem1O0Ta MIaBIECHUA
[TapooOpazoBanue u koHaeHcauus. Vcmapenue. Kunenwue.
6.12 VYnaenbHas ~ Temyora  mapooOpa3oBaHus.  3aBHCHMOCTH

TEMIICPATYpPbI KUIICHUA OT aTMOC(I)CpHOFO JaBJICHHA




6.13

BuaxxHOoCTh BO311yXa

6.14 OHeprus TOIIMBA. Y IeibHAasl TEMJI0Ta CTOPAHUS
[punuunsl paboTtsl TemnoBbix nBurareneid KIIJ[ TemmoBoro
6.15 JaBurarens. TemioBble ABUrATEeIM W 3alIATA OKPYKArOLIEH
Cpelibl
3aKOH COXpaHEHUS U MPEBpAILEHUs SHEPIUU B TEIUIOBBIX
6.16
nporeccax
[IpakTnueckue pabOTHI:
#HHHPar###0neITel 10 OOHApY)KEHHUIO  JCHCTBUS  CHII
MOJIEKYJIIPHOTO MPUTSKEHHUS.
H#H#Par#H##OnbITH 110 BHIPAILIMBAHUIO KPUCTAJIOB IOBApPEHHOM
COJIM WJIM caxapa.
H#HAHPar#H#0nbITl 10 HAOMIOAEHUIO TEIMJIOBOIO PACHIMPEHUS
ra3oB, JKUJKOCTEH U TBEPJBIX Tell.
###Par###Onpenenenne JaBlIeHUs BO3AyxXa B OaJJloOHE
HInpuLa.
HHHPar###OnbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTH
JMaBJICHUS BO3dyxXa OT €ro o0béMa W HarpeBaHus WIU
OXJIaKICHUSI.
517 ###Par###IpoBepka THUMOTE3bl JIMHEHHOW  3aBHCHMOCTH

JUTHHBI CTOJIOMKA KUIKOCTH B TEPMOMETPHUUYECKOU TPYOKe OT
TEeMITepaTypHhI.

###Par###Ha0OmoneHue n3MeHeHUsT BHYTPSHHEH YHEPTrUM Teja
B pe3yJbTaTe Terionepeaayu 1 paboThl BHEIIHUX CHJL.
###Par###lccnenoBanue  SABJICHUS — TEIUIOOOMEHa  TIpH
CMEIIMBAHUH XOJIOJTHOW U rOpsiueid BOJIBI.
#HHHPar#H#OnpeneneHre KOJIMYECTBA TEIUIOTHI, MOJTYYEHHOTO
BOJOW TMpU TEMIOOOMEHE C HarpeTbiM METaTHYECKIM
UIHH]IPOM.

##HPar#H#Onpenenenme yaeabHON TEMIOEMKOCTH BEIIECTBA.
##HPar#t#ccnenoBanue mpoiiecca UCIapEeHUs.
HH#Par###Onpenenene OTHOCUTEIbHOM BIQXKHOCTH BO3/1yXa.

#HH#Par###Onpenenene yenbHOM TEIUIOTHI IJIaBICHUS JIbA.




dusnyeckue SBJICHUS B npupoac: NOBCPXHOCTHOC HATAKCHUC

" KallWUIAPHBIC ABJICHUSA B HPUPOAC, KPUCTAJIbLI B IIPHUPOAC,

o1 u3nydenue ConHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3BI;
00pa3oBaHuE pOChl, TYMaHa, UHES, CHETa.
TexHnueckue YCTpOWCTBA:! KaluJUIspbl, IIPUMEPBHI
UCIIOJIb30BAHUSl ~ KPUCTAIOB, KUAKOCTHBI  TEpPMOMETD,
6.19 JATYUK TEMIEPaTyphl, TEPMOC, CUCTEMa OTOIUJICHHUS JIOMOB,

TUTPOMETPBI, TCUXPOMETP, MapoBas TypOMHa, JBHUraTelb

BHYTPEHHETO CTOPAHUSI.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 Dnektpuzanus Tei. JBa posia aIeKTpUIeCcKuX 3apsiioB
B3aumogeiictBue  3apsbkeHHBIX  Tel.  3akoH  Kynona
7.2 (3aBHCHMOCTh  CHJTBI  B3aMMOJICHCTBUS 3apsHKCHHBIX T OT
BEJIMYMHBI 3aPSI0B U PACCTOSTHUS MEXKTy TEJIaMH )
DnekTpuyeckoe noje. Hanpssxk€HHOCTh JIEKTPUYECKOTO OIS,
7.3 [IpuHtun ~ cynmepmo3uiuyd  DJIEKTPUYECKUX  mojied  (Ha
KaueCTBEHHOM YPOBHE)
Hocutenun  snekTpuyeckux  3apsioB. DJIeMEeHTapHBII
7.4 anekTpuueckuii 3apsn. Crtpoenue aroma. I[IpoBomHUKM |
TDIIEKTPUKU
7.5 3aKOH COXpaHEeHHMsI IJEKTPUUECKOTO 3apsiia
- DIIEKTPUUYECKUI TOK. YcnoBust CYIIIECTBOBaHUS
' ANEKTPUYECKOT0 TOKa. VICTOUHMKH MOCTOSTHHOTO TOKA
27 JleficTBUSL DNEKTPUYECKOr0 TOKa (TEIJIOBOE, XHUMHUYECKOe,
. MarHUTHOE). DIEKTPUUECKUN TOK B JKUIKOCTSIX U Tazax
- Onektpuueckas  uenb. Cuia  ToKa.  DIJIEKTPUYECKOE
. HaNpsDKEHUE
29 ConpoTuBieHUE TMPOBOJHHUKA. YJEIbHOE CONPOTUBIIECHUE
. BEILIECTBA
7.10 3akoH OMa I yyacTKa Lenu
211 [TocnenoBarenbHoE u napajuieJIbHOe COE/IMHEHUE

IMPOBOAHUKOB




PabGoTa 1 MOITHOCTH 3JEKTPUUYECKOTO TOKa. 3akoH Joyns —

7.12
Jlenua
3 DJeKTpUYecKue eTH U MOTPEOUTENH EKTPUIECKON IHEPTUU
7.1
B ObITy. KOpOoTKO€ 3amMbIKaHuE
[ToctostHHblE ~ MarHuThl.  B3auMoOJEWCTBHE  MOCTOSIHHBIX
7.14
MarHuTOB
MarnutHoe mosie. MarHuTHoe moJsie 3eMJId U €ro 3HaueHHE
7.15
IUTS )KM3HU Ha 3eMiie
6 OneiT Opcrtena. MarHuTHoe ToOJie 3JIEKTPUYECKOTO TOKa.
7.1
[IpuMenenue >MeKTPOMarHuTOB B TEXHUKE
JlelicTBM€ MArHUTHOTO TOJsI HA TMPOBOJHUK C TOKOM.
DIIeKTpOABUTATENIb  MOCTOSIHHOTO  TOKa. Mcmosib3oBaHue
7.17
JJIEKTPOJIBUTATENE B TEXHUYECKUX YCTPOWCTBAX M Ha
TpaHCTIOPTE
OnbiTel @apazes. SIBIeHUE SJIEKTPOMArHUTHOM WHIYKIWH.
7.18
[TpaBuio Jlenna
OnekrporeHeparop. CrnocoObl TOJYUYEHHS] DJIEKTPUUYECKON
7.19 SHEPTHH. DJEKTPOCTAHIIMM HA BO30OHOBIISIEMBIX MCTOYHHKAX
SHEPIUU
[TpakTrueckue pabOTHI:
OnbITHI IO HAOMIOACHUIO JIEKTPU3ALMH TNl HHIAYKIHUEH U Ipu
COIIPUKOCHOBEHUHU.
UccnenoBanue  OeCTBUA ~— 3JEKTPUYECKOTO  MOJIA  HA
IIPOBOJIHUKH U TUAJIEKTPUKH.
COopka wu mpoBepka pabOTHI  BJIEKTPUUYECKOW  Iemu
MOCTOSIHHOTO TOKA.
7.20

W3mepeHue u peryampoBaHue CHITbI TOKA.

W3mepeHue u peryupoBaHue HAPSHKCHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, WAYIIETO 4Yepes
pPE3UCTOpP, OT CONMPOTHBICHHS PE3UCTOpa M HANPSHKCHHS Ha
pesucrope.

OnbITh, JEMOHCTPUPYIOIIHUE 3aBUCUMOCTh 3JICKTPUYECKOTO

COIIPOTHUBJICHUA TPOBOAHHMKA OT C€ro JUJIMHBI, IIIOIIaAn




MOMEPEYHOr0 CEYEHUsI U MaTepHaa.
[IpoBepka  mpaBuiia  CIOKEHUS  HANpsSOKEHUH — 1pH
MOCJIeI0BATEILHOM COCMHEHUH JBYX pe3ucTtopoB. [IpoBepka
npaBuja JUISi CUJIBI TOKa MPHU MMapajIeIbHOM COEIUHEHUU
pesuctopoB. OrmpeneneHue padOThl ANEKTPUICCKOTO TOKa,
uaymero  4yepe3  pesucrop.  OmpenernieHHe  MOIIHOCTH
JJIEKTPUYECKOTO  TOKA,  BBIICISEMONM  Ha  PE3UCTOpE.
UccnenoBanme 3aBUCUMOCTH CHJIBI TOKa, HAYIIETO Yepes
JAMIIOYKy, OT HampspkeHus Ha Heil. Onpenenenne KITJ
HarpeBaTenst. MccnegoBaHue MarHMUTHOTO B3aUMOJCHCTBUS
MOCTOSIHHBIX ~ MAarHWTOB.  V3ydyeHWe MAarHUTHOTO  TOJS
MMOCTOSTHHBIX MarHUTOB MPU UX OOBEIWHECHWH W Pa3ACIICHUH.
HccnenoBanve necTBUS JIEKTPUUECKOTO TOKA HA MAarHUTHYIO
cTpenky. OMbITE, JAEMOHCTPUPYIOIIHE 3aBUCUMOCTH CHJIBI
B3aUMOJICHCTBUS KaTYIIIKA C TOKOM M MarHuTa OT CHJIbI TOKa U
HanpaBJIieHUs TOKa B  KaTymke. M3ydeHuwe nmelcTBUs
MarHuTHOTO TOJIA HAa MPOBOJHMK ¢ TOKOM. KoHcTpyupoBaHue
U u3ydeHHe paboTwl anektponsurareis. Msmepenue KIIJI
3JIEKTPOIBUTATENIbHON YCTaHOBKH. OIBITHI MO MCCIEI0BAHUIO
ABJICHUS]  DJIEKTPOMAarHUTHOW  MHIAYKIMHU:  HMCCIIEIOBAHHE

W3MEHEHMH 3HAUCHUS U HaIrpasJICHU HHAYKIKMOHHOI'O TOKa

duzndeckue SBJICHUSA B Ipupoac: SJICKTPHUICCKUC SABJICHUSA B

aTMoc<1)epe, OJICKTPUYECTBO JKHUBBIX OPraHU3MOB, MAarHuTHOC

el noje 3emiu, Apeild MoiocoB, poidb MarHUTHOIO HOJS JUis
KU3HU Ha 3emiie, MOJISIPHOE CUSIHUE
TexHudeckue  ycTpoicTBa:  DJIEKTPOCKOI,  aMIIEPMETD,
BOJITMETP, pEOCTaT, CYETYUK ODIICKTPHUECKOH DHEpPIHH,
79 JIEKTPOOCBETUTENIbHBIE npubopHI, HarpeBaTeIbHbIE
. JIEKTPONPUOOPHI (mpumepsl), IIEKTPUYECKHE
NpeoXpaHUTENH, ANIEKTPOMAarHur, JIEKTPOBUTaTEh

IMMOCTOAHHOI'O TOKA, F€HEPATOP IMOCTOSAHHOTO TOKa

9 KIIACC




Kon

Ko nnementa

[IpoBepsieMble 3EMEHTBI COAEPKAHUS

pazznena
MEXAHUWYECKUE ABJIEHUA

Mexanudeckoe aBuxeHue. MarepuanbHas Touka. Cucrema

81 oTcuéra

8.2 OTHOCHTEITHHOCTh MEXaHUIECKOTO JIBFKCHUS

8.3 PaBHOMEpHOE MPSMOTMHEHHOE ABIKEHHE
###Par##HepaBHoMepHOE NPSIMOJIMHEMHOE  JIBH)KCHHE.

8.4 CpenHssi 1 MTHOBEHHasi CKOPOCTb Tesla MPH HEPaBHOMEPHOM
TIBUKEHUT

8.5 VYckopenne. PaBHOyCKOpEHHOE MPSAMOIMHENHOE IBUKEHUE

8.6 #HHPar###CBoOoxHOoe mageuue. OnbITe! [ anuies
###Par###PaBHoMepHOE IBIKEHHE TIO OKPYKHOCTH. [lepro u

8.7 gactoTa oOpameHus. JluHeliHas © yryioBas CKOPOCTH.
LeHnTpocTpeMuTENEHOE YCKOPEHUE

8.8 [Tepsrrit 3akoH HproToHa

8.9 Bropoii 3akon HetoToHa

8 8.10 Tpertwnii 3akon HeroToHa

8.11 HH##Par###] [puHINIT CYTIEPIIO3UITUN CHIT

8.12 Cuna ynpyroctu. 3akoH ['yka
#H##Par###Cuna TpeHUs: CwiIa TPEHHUS CKOJBKCHHS, CHIIA

813 TPEeHHUsI IOKOS, IPYTHe BUJIbI TPEHUS

8.14 #HHHPar#H#Cuna TsDKECTH M 3aKOH BCEMHPHOTO TATOTEHUS.

. YckopeHnue cBOOOIHOTO NMaJACHUS

IBuxenne mnaHer Bokpyr Connna. IlepBas kocMuyeckas

815 CKOpocTh. HeBecOMOCTh U meperpy3ku

8.16 PaBHOBecue MaTtepuaabHOM TOUKH. AGCOTIOTHO TBEPAOE TEJIO
#H#Par###PaBHoBecre TBEPAOTO Tesla ¢ 3aKPEIUIEHHONW OChIO

847 BpaueHus. MomeHT cuibl. LleHTp TskecTn

8.18 Nmnynec Tena. 3Menenne ummynbsca. IMIynsc cuitbt

8.19 3aKOH COXpaHEHMsI UMITyJIbCa

8.20 #H##Par###PeakTUBHOE IBUKEHUE




8.21

Mexanunueckasi paboTa U MOITHOCTb

8.22

Pabora cun tspkectH, ynpyroct, TpeHus. CBsS3b DHEPTUU U

paboTHhI

8.23

HOTGHHI/IaJII)Haﬂ OHEpruA TCJIa, MIOAHATOIO0 HaJl MOBEPXHOCTHIO

3emuu

8.24

[ToreHnmanpHas SHEPIUs CKATON NIPYKUHBI

8.25

##HPar##Kunernueckas sHeprusa. Teopema 0 KMHETHYECKOU

SHEpruu

8.26

H#HPar###3akoH coxpaHeHUs! MEXaHUYECKOW SHEPTrUuu

8.27

[IpakTnueckue pabOTHI:

Ornpenenenue cpenHeld CKOPOCTH CKOJBKEHUs Opycka WU
JBUKEHHS IIapyKa MO HAKJIOHHOW IuiockocTH. OrmpeneneHue
YCKOpEHUsl Tejda NpU PaBHOYCKOPEHHOM JBM)KEHHUH I10
HaKJIOHHOM IJIOCKOCTH.

UccnenoBanue 3aBUCMMOCTH IyTH OT  BpPEMEHU IpuU
PaBHOYCKOPEHHOM JBMKEHUHU 0€3 HaualbHON CKOPOCTH.
[TpoBepka runoTessl: €Ciy NpU PaBHOYCKOPEHHOM IBH>KEHUU
0e3 HadalbHOI CKOPOCTH ITyTH OTHOCATCS KaK psjl HEUETHBIX
yuceld, TO  COOTBETCTBYIOIME  IMPOMEXYTKHM  BpPEMEHHU
OJIMHAKOBBI.

HccnenoBaHue 3aBUCHUMOCTU CWJIBI TPEHUS CKOJIBXEHHS OT
CHJIBl HOpMallbHOTrO JaBjieHus. Omnpenenenue koddduuueHta
TPEeHUsl CKoJbKeHus. OnpeneneHue >KECTKOCTU MPYKHUHBI.
Omnpenenenue paboThl CHIBl TPEHUS IPU PABHOMEPHOM
JBIDKEHUM  Tela 10  TOPU30HTAJIbHOM  IOBEPXHOCTH.
Omnpenenenue paboThl CHIIBI YIIPYTOCTH MpU NOIbEME Ipy3a ¢

HCIIOJIB30BaHHUCM HCIIOABHIXXHOI'O U IIOJABHKHOI'O 0JIOKOB

8.28

dusnueckue SIBICHUS B npupoac: IpUIuBbl W OTJIHMUBELIL,
JABUXKCHUC IIJ1aHCT ConHeuyHoM CHCTCMBI, PCAaKTHBHOC

ABUIKCHUC KUBBIX OPraHu3MOB

8.29

Texanuueckue YCTpOﬁCTBaZ CIIMAOMETP, HATYUKU II0JIOKCHUA,

pacCTosIHUA U YCKOPCHU A, PAKCTBI

MEXAHUYECKHNE KOJIEBAHMA 1 BOJIHBI

9.1

Konebarensuoe JABHOKCHHC. OcHoBHBIC XapaKTCPpHUCTUKU

KOJIeOaHMIA: nepuon, 4aCctoTa, aMIliuTyia




9.2

MareMarnueckuii M INpYKUHHbIA MaATHHMKU. [IpeBpamieHue

SHEPTUH MPHU KOJICOATETHHOM JIBUKCHUH

9.3

3aryxaromue  kojeOaHus.  BbIHyXaeHHbIEe — KoJeOaHUS.

Pe3onanc

9.4

Mexaunueckue BosHBI. CBOMWCTBA MEXAaHWYECKAX BOJIH.
[IpoonbHBIE U TONIEPEYHBIE BOJIHBI. [[TMHA BOJHBI U CKOPOCTh
e€ pacnpocTpaHeHus. MexaHnyecKue BOJHBI B TBEPIIOM TEJE,

CEUCMUYECKUE BOJIHBI

9.5

3ByK. 'poMKOCTB U BbICOTa 3BYyKa. OTpakeHUE 3ByKa

9.6

WNudpa3Byk u yapTpa3Byk

9.7

[IpakTueckue pabOTHI:

Onpenenenue YaCTOTEI " rnepuojia KoJIeOaHuit
MaTeMaTH4YeCKOr0 MasTHUKA.

Omnpenenenre 4acTOThl M TepUOJa KOJeOaHUN MPYKUHHOTO
MasITHUKA

UccnenoBanue 3aBHCHUMOCTHU nepuoaa Kose0aHui
MOJIBEIEHHOTO K HHUTHU I'py3a OT JUIMHBI HUTH. MccrnenoBanue
3aBHCHMOCTH Tepuojia KoJeOaHUil MpPYyKUHHOTO MAasTHHUKA OT
Macchl Tpy3a. [IpoBepka HE3aBHCHMMOCTH Tepuoja KoJieOaHu
rpy3a, MOJBEUICHHOTO K HUTH, OT MAacChl rpy3a U KECTKOCTHU

npyxuHbl. I3Mepenue yckopeHusi cBOOOHOTO MaieHUS

9.8

duszndeckue SABJICHUS B npupoaec: BOCIPUATHE 3BYKOB
JKUBOTHBIMHU, 3CMIICTPSCCHUC, celicMHUUecKue BOJIHBI, IIYHAMH,

3X0

9.9

Texuuueckue YCTpOﬁCTBaZ 9XO0JIOT, HCIIOJIb30BAaHHUC

yIbTPa3ByKa B ObITY U TEXHUKE

10

SJIEKTPOMATI'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

:‘)HeKTpOMal"HI/ITHOG II0JIC. QHCKTpOMaFHI/ITHBIe BOJIHBI.

104 CBoJCTBa AJIEKTPOMArHUTHBIX BOJIH

10.2 [IIkana 37€KTPOMarHUTHBIX BOJIH

103 OnekTpoMarHuTHas — npupoia  cera. CKOpocTh  cBerta.
. BouiiHOBBIE CBOIICTBA CBETA

104 [IpakTuyeckue paboOTHI:

I/ISY‘-IGHI/IG CBOMCTB QJICKTPOMAIrHUTHBIX BOJIH € IIOMOIIBIO




MOOMIIBHOTO TenedoHa
105 @duznyeckue SBICHUS B IPHUpOJE: OMOJOTMYECKOe IeicTBHE
' BUIUMOTO, YIBTPA(QHOIETOBOTO U PEHTTCHOBCKOTO M3Ty4CHUN
10.6 TexHnueckne yCTpOuCTBa: UCTIOIb30BAHUE AIIEKTPOMArHUTHBIX
' BOJIH JIJIS COTOBOM CBSI3H
CBETOBBIE ABJIEHUA
111 JlyueBas monens cBera. MicrouHMKHU cBEeTa
11.2 [IpssMonMHENHOE pAacIPOCTPAHEHHUE CBETA
11.3 Otpaxenue cera. [1nockoe 3epkano. 3aKkoH OTpaKEHHS CBETA
114 [Ipenomnenne cBera. 3akoH mpenomieHus csera. llomHoe
' BHYTPEHHEE OTpaKEHUE CBETA
11.5 JInnza. Xop nydel B JIMH3E
11.6 OnTuueckas cucrema ¢oToanmnapara, MUKpOCKOIa U TeJIecKoIa
117 I'maz  kak  onTuyeckas  cucrema.  bamzopykocTte  H
' JaJIbHO30PKOCTh
118 Paznoxxenne Oenoro cBera B crnektp. OmnwiTel HproToHA.
' ClioxxeHue CeKTpalIbHBIX LIBETOB. [(ucnepcus ceeta
[IpakTrueckue paboOTHI:
1 ###Par###llccnenoBanie  3aBUCHMOCTH  yIyla  OTPaKCHHS
CBETOBOTO JIy4a OT yIJia MaJeHHUs.
###Par###13yuenre xapakTepUCTUK H300paKeHUs MpeIMETa B
IUIOCKOM 3€epKajie.
###Par###lccnenoBanue 3aBHCHMOCTH  yIyIa TPEIOMICHUS
CBETOBOTO JIyya OT yrja NaJeHUs Ha TPaHUIE «BO3AyX —
11.9 CTEKJIO».
##HPar#t# lonyuenue Hn300paKeHu C [IOMOIIIBIO
coOuparonie JUH3BL
##HPar#H#Onpenenenue (dboxycHorO paccTosHuUs u
OTNITUYECKOM CUITBI COOUPAIOIICH JTHH3BI.
HHHPar###ONBITHI 110 Pa3/I0KEHUIO OEJI0ro CBEeTa B CIIEKTP.
HHHPar###ONBITBl 0 BOCHPUATHIO I[BETa MPEIMETOB NPU HX
HAOIOICHUH Yepe3 IIBETOBbIE (DUIBTPHI
11.10 Oduznyeckue sBNeHUS B npupoie: 3atmenus ConHua u JIyHsl,
' [[BeTa TeJ, ONTHUYECKUE sBIIEHUs B aTtMocdepe (uBeT HeOa,




pedpakmus, pagyra, MUPax)
111 Texuuueckne yCTpOHCTBa: OYKH, IEpPHCKON, (QoToanmapar,
' ONTUYECKUE CBETOBO/IbI
KBAHTOBBGIE SABJIEHUA
191 OmnsiTel Pesepdopaa m 1uranerapHas MoJens atroma. Mojenb
' atoma bopa
192 Hcnyckanne wu  morjouieHue cBera aToMoM. KBaHTHI.
' JInnelyaTele CIIEKTPBI
12.3 PagnoaxtuBHOCTE. Anb(a, 6eTa- 1 raMMa-u3IydeHus
194 Crpoenue aromMHoro saapa. HykioHHas Moieb aTOMHOTO sijipa.
. H3oTonsl
125 PagnoaxktuBHble  mpeBpamenus.  Ilepuoxg  momypacnana
' ATOMHBIX s7ep
196 SnepHble peakuuu. 3aKOHBI COXpPAHEHUs 3apsAOBOTO M
' MaccoBOTO YHCEN
12.7 DHeprus CBsI3u aTOMHBIX sifiep. CBsI3b MacChl M DHEPTUHU
12 198 Peakuuu cunHTe3a u npeneHus sAnep. VICTOYHUKM HSHEPruu
CounHiia 1 3831
129 Snepnas sHepreruka. JlelicTBUE pPaAMOAKTUBHBIX H3Ty4YECHHI
' Ha YKUBBIE OPraHU3MBbI
[TpakTrueckue pabOTHI:
Habntoienue CriomHbIX U JIMHEWYaThIX CIEKTPOB U3JIy4EHUSI.
12.10 HccnenoBanue TPEKOB: HW3MEPEHUE DSHEPIHM YACTHIBI TIO
TOpMO3HOMY TTyTH (110 (hoTOoTpadusim).
N3mepenue pagnoaktuBHOro (poHa
®dusznueckue  SABIECHUA B IPUPOJE: €CTECTBEHHBII
1211 paJvoaKTUBHBIN (DOH, KOCMHYECKHE JIy4d, paAHMOaKTUBHOE
' U3JIy4€HHE MIPUPOJIHBIX MUHEPAJIOB, NEHCTBUE PAIMOAKTUBHBIX
M3ITyYEHUI Ha OpraHu3M 4eJoBeKa
12,09 TexHudyeckne yCTpONCTBA: CIEKTPOCKOIN, WHAWBHIYaJIbHBIN
' J03UMETP, KaMepa Buiibcona




IMPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJBLHOMN ITPOI'PAMMUBI
OCHOBHOI'O OBIIIEI'O OFPA30OBAHUS

Kon
NpoBepPsIEMOro
TpeOoBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeAMETHBIM pe3yJibTaTaM 0a30BOr0 YPOBHS
OCBOCHHS OCHOBHOI 00pa30BaTe/bHON MPOrpaMMbl OCHOBHOIO 00111ero
o0pa3zoBanusi Ha ocHoBe ®I'OC

[lonumanue ponu (UMK B HAaydyHON KapTUHE MuUpa; CHOPMHUPOBAHHOCTH
0a30BBIX MpEACTABICHUI O 3aKOHOMEPHOU CBSI3M U MO3HABAaEMOCTHU SIBJICHUN
MPUPOJBI, O POJIM SKCIEPUMEHTAa B (DU3MKE, O CHUCTEMOOOpa3yloIIeH poiu
(GU3MKM B pa3BUTHUM €CTECTBEHHBIX HAyK, TEXHUKHM U TEXHOJOTuH, 00
ABOJIONNH (PU3UIECKUX 3HAHUN M UX POJIA B IEJIOCTHOM €CTeCTBEHHOHAYYHOM
KapTUHE MHpa, O BKIJIAJ€ POCCHUUCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HayKd, OOBSICHEHHE NPOIIECCOB OKPYKAIOLIEro MHpa, pa3BUTHE

TEXHUKH YU TEXHOJIOTHH

3HaHMA O BMJIAX MaTepuH (BEIIECTBO M TOJE), O ABMWKEHHHM KaK crocobe
CYIIECTBOBaHMsSI MaTepuH, OO0 AaTOMHO-MOJIEKYJIIPHOM TEOPUU CTPOCHHMS
BEUIECTBA, O (U3NYECKON CYIIHOCTH SIBJIEHMM HPUPOJIBI (MEXaHUYECKHUX,
TEIUIOBBIX, SJIEKTPOMArHUTHBIX U KBAaHTOBBIX); YMEHHE PA3JIN4aTh SIBICHUS 110
ONMMCAaHUIO MX  XapakTepHbIX CBOMNCTB M HAa  OCHOBE  OIIBITOB,
JEMOHCTPUPYIOIUX JaHHOE (U3MUECKOe SIBJIEHHE; YMEHHME pacllo3HaBaTh
IPOSIBJIEHUE U3YYEHHBIX (PU3MUECKUX SIBJICHUN B OKPYXKAIOILEM MUPE, BBIIEIASA

UX CYIECTBEHHBIE CBONCTBA (MIPU3HAKHU)

BJ'Ia,Z[eHI/Ie OCHOBAaMH ITOHSATHHHOIO armapara U CHMBOJIMYECKOI'O A3bIKa
(I)I/ISI/IKI/I U  HCIIOJB30BaHUC HUX JJIA PCHICHUA y‘le6HLIX 3aa4; YMCHHUC
XapaKTCPHU30BaATh CBOMCTBA TCII, (1)I/I3I/I‘IGCKI/IG SABJICHUA U IIPOLUECCHI, UCTI0JIb3YA

(I)YHI[aMeHTaHLHLIC U OMITUPHUICCKHEC 3aKOHBI

YMeHHe OIHUChIBAaTh HN3YUYCHHBLIC CBOMCTBA Tel H (I)I/ISI/I‘ICCKI/IC SABJICHUA,

HCIIOJIb3Ys (I)I/I3I/II-ICCKI/IC BCIIMYHHBI

Brnanenne ocHOBaMHM METOJOB HAy4HOTO IO3HAHMS C Y4ETOM COONIOJCHUS
npaBui 0€30MacHOTo Tpy/aa: HabMoJeHne (PU3NIECKUX SIBICHHIM:

YMEHHE CaMOCTOSITENIbHO COOMpaTh AKCIEPUMEHTAIbHYIO YCTAHOBKY U3
JAHHOTO Habopa oO0OpyIOBaHUS MO HMHCTPYKLUH, OMMCBIBATH XOJ OIbITA U
3aIMUCBIBATH €T0 PE3YNIbTaThl, POPMYINPOBATH BHIBOJIBI,

INPOBCACHUC MPAMBIX 1 KOCBCHHBIX I/I3MepeHI/II71 (I)PBPI‘IGCKI/IX BCJIMYHH: YMCHUC




IUTAHUPOBATh HU3MEPEHUs, CaMOCTOSTENBHO COOMpPATh 3KCIEPUMEHTAIBHYIO
YCTaHOBKY 10 MHCTPYKLIUH, BBIYUCIIATH 3HAYCHUE BEIIMYHUHBI U aHAIM3UPOBATh
IIOJyYEHHBIE DPE3YJbTAThl C YY4ETOM 3aJaHHOW IIOTPELIHOCTH pPE3YJIbTaTOB
WU3MEPEHMUI;

IIPOBE/ICHHE HECJIOKHBIX JKCIIEPUMEHTAIIBHBIX UCCIIE0BaHUM;
CaMOCTOSITEIBHO COOMpPATh SKCHEPUMEHTAJIBHYIO YCTaHOBKY W IIPOBOJIHTH
UCCJIEI0BAHUE 110 HMHCTPYKLHH, IIPEACTABIIATH IOJYYEHHBIE 3aBHCHUMOCTH
(GU3NYEeCKUX BEMYMH B BHJE TAOMUI] U rpa)MKOB, YIUTHIBATH MOTPEUTHOCTH,

ACJIaTh BBIBOABLI ITO PE3yjIbTaTaM HUCCICAOBaHMA

[lonumanue xapakTepHBIX CBOMCTB (QHU3MYECKHX Mojeneil (MarepuaibHas
TOYKa, aOCOJIOTHO TBEPJIOE TEJIO, MOJEIH CTPOCHHS Ta30B, >KUIKOCTEH U
TBEPABIX TeJ, IJIaHETapHasi MOJIeNIb aTOMa, HYKJIOHHAsI MOJIEJIb @aTOMHOTO S11pa)

Y yMEHUE IPUMEHSTh UX JUIsl 00bsICHEHHSI (PU3NUECKUX MPOIIECCOB

YMeHnne oOBsACHATh (PU3MUECKHE TPOIECChl M CBOWCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CUTYallui MPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa, B YaCTHOCTH,
BBISIBJISITH TIPUUUHHO-CJICICTBEHHBIC CBSI3U U CTPOUTH OOBSICHEHHE C OTIOPOH Ha
W3Y4YEHHbIE  CBOWCTBa  (DM3MYECKUX  SBJICHUH, (QU3NYECKHE  3aKOHBI,

3aKOHOMCPHOCTH 1 MOJECIN

YMeHue pemaTth pacuéTHbpie 3amaun (Ha 0aze 2 — 3 ypaBHEHUWH), MCHOJIB3YS
3aKOHBI W (POPMyJBI, CBs3BIBAIOMIME (DU3WYCCKHE BEIMYMHBI, B YaCTHOCTH,
3alMChIBATh KPAaTKOE YCJIOBHE 3aJa4M, BBISBISATH HEIOCTAIOIINE JIAHHBIC,
BBIOMPATH 3aKOHBI U POPMYJIBI, HEOOXOAMMBIE JIJIs €€ PelICHHUsI, UCIIOIb30BaTh
CIpAaBOYHBIC JIAaHHBIC, MPOBOAMUTH PACYETBl W OIICHUBATh PEATHCTUYHOCTD
NOJly4CHHOTO 3HA4YeHUs (PU3MUYECKOW BEIMYMHBI, YMECHHE OIPEILINSATh

pa3MepHOCTh (PU3UUYECKOM BEIMYMHBI, TOTYYEHHON IPU PELICHUH 3a1a4u

YMeHue XapaKTCpU30BaThb IMPHUHIIUIILI ,HeﬁCTBHH TCXHHUYCCKUX YCTpOﬁCTB, B
TOM 4YHCJIE OBITOBBIX HpI/I60p0B, U IIPOMBIIIJICHHBIX TCXHOJOIHYCCKUX
IIpOoLeCCOB IO HUX OIIHMCAHHUIO, HCIIOJIb3YsS 3HAHUA O CBOMCTBaX (1)I/I3I/I‘ICCKI/IX

SIBJICHUMN U H606XOI[I/IMBIC (1)I/I3I/I‘IGCKI/IG 3aKOHOMCPHOCTH

10

YMeHue HCmonp30BaTh 3HaHHUS O (U3NYECKUX SBICHHUSIX B TMOBCEIHEBHOUN
KU3HU i1 oOecrieueHuss OE30MacHOCTH TMpH OOpalieHuH C OBITOBBIMU
npubopaMu W TEXHUYECKHUMH YCTPOWCTBAMH, COXpPAaHEHHUS 3I0POBbS H
cOONIOACHUS HOPM OKOJIOTHYECKOTO TOBEACHUS B OKpYXKarollel cpene;
MMOHMMaHHe HEOOXOAUMOCTH MIPUMEHEHHUS TOCTIKEHUN (DU3UKU U TEXHOJIOTUI

I palluOHAJIBHOTO ITPUPOAO0IIOJIE30BaHUS




11

OmnbIT moucka, npeoOpa3oBaHus U NpeACTaBICHU HHPOPMALUU (PU3MIECKOro
COJICpP)KaHUS C  HCIOJIb30BaHHEM  HMH()OPMAMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUI; yMEHUE OI[CHUBATh JJOCTOBEPHOCTD MOy4eHHON MHPOpMAIUU Ha
OCHOBE HMCIONIMXCA 3HAHMK W JIONOJIHUTEIBHBIX HMCTOYHHUKOB; YMEHUE
WCIIOJIb30BaTh MPU BBHINOJHEHUM YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISAPHYIO
auTepaTypy (U3HUYECKOTO COJEp)KaHUs, CIPABOYHBIC MATECPHAIBI, PECYPCHI
cetu UMHTepHer; BiameHue  0a30BBIMM  HABBIKAMH  IIPEOOpa3oBaHUsA
uHGOPMAIIMM W3 OJHOW 3HAKOBOW CHCTEMbI B APYIyIO; YMEHHE CO31aBaTh
COOCTBEHHBIE MUCHbMEHHBIE M YCTHBIE COOOIICHHUS HA OCHOBE MH(MOPMAIU U3

HECKOJIBKUX NCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D I1O

OU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 MEXAHUWYECKUE SABJIEHUA
11 Mexannueckoe ABmxkeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTh
' JBAKECHHUS
PaBHoMepHOE U HepaBHOMepHOoe JBukeHHe. Cpeansisi ckopocTb. Dopmyna Ui
1.2 BBIYUCIICHUS CPEIHEH cKopocTu: V = S/t
PaBHOMepHOE psIMOTIMHENHOE ABM)KEHNE. 3aBUCUMOCTbh KOOP/IMHATHI Tela OT BPEMEHH B
Clly4ae paBHOMEPHOTO MPSMOJINHENHOTO JBUKEHUS:
13 x()=x,+v 1
I'paduku 3aBUCMMOCTH OT BpEMEHU AJISl IPOEKLHUU CKOPOCTH, MPOEKINH MepeMellleHus,
ITYTH, KOOPJAMHATHI IIPX PABHOMEPHOM IMPSMOJIMHENHOM JIBUKEHHUH
3aBUCHUMOCTb KOODAMHATBI TeJla OT BpPEMEHHM B ClIydae pPAaBHOYCKOPEHHOIO
HPSIMOJIMHENHOTO IBUKCHMSL:
2
S(fi=vy s+ ay= %
@opmynsl Ul IPOCKUUU NEPEMELICHUS], POCKIMH CKOPOCTU M IPOEKLUU YCKOPEHMS
IIPY PABHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBUYKEHUM:
2
1.4 s.(D=vy, t+a, Ex
U_\'(f) =Up, +a, -1,
a,(r) =canst,
UI.‘c: - Ulrr: =2£IISI
I'paduku 3aBHCHUMOCTH OT BPEMEHM JISl NMPOEKLUU YCKOPEHHsI, HMPOEKIHMU CKOPOCTH,
IIPOCKLUHUN TEPEMEILEHUs, KOOPAUHATBI IIPU PABHOYCKOPEHHOM  IPSAMOJIMHEHMHOM
JBUKEHUH
CBob6oanoe nagenne. @opmyibl, ONMCHIBaIOIIME CBOOOJHOE Ta/IeHHE Teja 110 BePTUKAIN
L5 (IBMXKEeHME Tela BHM3 MM BBEpX OTHOCHUTENBHO MOBEpXHOCTH 3emiu). ['paduku

3aBHUCHUMOCTH OT BPCMCHU I MPOCKIUN YCKOPCHUS, MPOCKIHNU CKOPOCTH U KOOPAWHATLL

npu CBO60,[[HOM MaaCHWUU TEJia 10 BEPTUKAIIN




CkopocTh paBHOMEPHOTO JIBIKEHUSI TeJla 10 OKpykHOCTH. Hanpaienue ckopocTu.
@dopmyna JUIst BRIYUCICHUSI CKOPOCTH Yepe3 paiiyCc OKPYKHOCTH U MEPUO]] 0OpaIieHus:
U= inR
T

LlenTpocTpeMuTenbHOe ycKopeHue. HarmpaBieHue HEHTPOCTPEMHUTEIBHOTO YCKOPCHUSI.

CDopMyJIa JJI BBIYUCIICHUSA YCKOPCHUSA:

1. 2
6 0 D
" R
®dopmyra, CBI3BIBAOIIAS TIEPUOJ] M YACTOTY OOpaIeHHUs:
V= 1
T
Macca. IInotHocTs BemecTa. @opmysna sl BBIYUCICHUS TUIOTHOCTH
_m
1.7 V
1.8 Cuna — BektopHas puzmdeckas BenuuuHa. ClIoKeHrue Chil
1.9 SBnenune nnepruu. [lepsriii 3akon HeroToHa
Bropoii 3akon HeroToHa:
1.10 F=m-da
CoHanpaBlIeHHOCTh BEKTOpPa YCKOPEHHUS TeJla M BEKTOpa CUJIbI, JICUCTBYIOIIECH Ha TEJIO
Bzaumopericteue Ten. Tpetnit 3akon HeroToHa:
1.11 F 21 T _Fl—>2
TpeHue nokos U TpeHue cCKobkeHus. DopMyna A BEIUKUCICHUS MOAYJS CHIIBI TPEHUS
CKOJIBKEHUS:
1.12 F_=u-N
p-H
1.13 Hedopmarus Tena. Yopyrue u Heynpyrue aegopmanuu. 3aKoH yrnpyrou aedopmaiuu




(3axoHn I'yka):
F=k-Al

BCGMI/IpHOG TATOTECHHE. 3aKOH BCCMUPHOI'O TATOTCHUA:

My -My

F=G ——
R
1.14 Cuna TshKecTd. Y CKOpeHHe CBOOOTHOTO MaICHHUS.
®opmyna JUisi BBIYUCIEHUS CUJIbI TSDKECTH BOJIM3H MoBepxHOCTH 3emiu: F = mg.
JiBmxenue mianet Bokpyr Connua. [lepBas kocmudeckast ckopocts. HeBecomocts u
eperpy3Ku
Nmnynec Tena — BekTopHas puznyecKas BeIHUnHa.
1.15 pP=mo
Nmnynec cuctemsl Ten. 3MeHnenne umnynbsca. MMimynbe cumbl
3aK0H COXpaHEHHs UMITYJIbCa JJIsl 3aMKHYTOM CHUCTEMBI Te:
1.16 p=myU +n, Ly =const
PeaktuBHOE NBIKCHUE
Mexanuueckas padoTa. @opmyia a1 BBIYMCICHUS PaOOThI CHIIBL:
A=Fscosu
MexaHnyeckasi MOIIHOCTb:
1.17
A
N==
I
Kunernueckas u noreHuuanbHas sHeprus. PopMyiia 11 BBIYUCICHUS KNHETUYECKON
SHEPIruu:
HIUE
B
1.18 Teopema o kuHeTHUECKOH SHEprUKn. PopMmyra JUIsl BBIYMCIEHNS NOTEHIUAIBHON SHEPTUH

TCJIa, IIOAHATOIO

Hag 3eMiIéit:

E,=mgh




Mexanundeckast SHEPIHUs:

E=E;+E p
1.19 o
3aKkoH COXpaHEHUsI MeXaHUYEeCKOH sHeprun. Dopmyria Jyisi 3aKOHA COXPaHESHUSI
MEXaHUYECKON PHEPruu B OTCYTCTBUE CHII TpeHus: E = const.
[IpeBpareHue MEXaHMYECKON SHEPTUU MPU HATUUUH CHIIBI TPESHHUSL.
[IpocThie MexaHU3MBIL. «30JI0TOE IPABUIIOY» MEXAHHUKH.
Peruar. Moment cwisl; M - Fl.
VYcnoBue paBHOBECHS pblUara:
M +M +..=0
1.20
[ToasuxHbIi 1 HeMOABIWKHBIN O6510ku. KITJ[ mpocThix MexaHU3MOB,
n= A‘E[ME:&HE.H
AﬂTIIHH
[laBiienue TBEpIOTO TeEA.
dopmyna 1l BBIYUCICHUS JABJICHUS TBEPIIOTO Tea:
p= F
Eh
191 JlaBnenue raza. AtMocdepHoe TaBiIcHUE.
I'mapocTtaTnueckoe aBieHUE BHYTPH KUJIKOCTH.
dopmyna ISl BBIYUCICHUS JABJICHUSI BHYTPH KUJIKOCTH:
D=pgh+P,
1.22 3akoH [lackains. ['mapaBnuueckuii npecc
3akoH Apxumena. @opmyna Uil ONpeIeIeHUS BHITAIKUBAIOIIEH CUIIbI, IEHCTBYIOIIECH Ha
TEJI0, MOTPYKEHHOE B KUJIKOCTh WJIH Ta3:
1.23
Fagm =P8V
VYcnosue niiaBanusd tena. [naBanue cyaoB U BO3yXOIIaBaHUE
Mexannyeckue KojeOaHus. AMIUTUTYAa, TMEepUo U 4acToTa Kolebanuil. dDopmyrna,
194 CBSI3BIBAIOIAS YACTOTY M MIEPUO]I KOJIeOaHH:
v = 1
T
1.25 MatemaTtuueckuil U IPY>KUHHBIN MasTHUKU. [[peBpalienne sHEpTruu Mpu Koie0aTeIbHOM




JIBIKECHUN

1.26

3aryxaromue Kojaebanus. BeiHyXIeHHbBIC Konebanus. PezoHanc

1.27

MexaHU4eCKHe BOJIHEL HponoanHe " MOICPCUHBIC BOJIHBI. ILJII/IHa BOJIHBI 1 CKOPOCTH

pacnpoCTpaHeHHs BOJIHBI:

Lh=v-T

1.28

3Byk. [')poMKkoCTh 1 BhIcOTa 3ByKa. OTpa)keHHe 3ByKOBOM BOJIHBI Ha I'PAHULE JIBYX CpEll.

Nudpa3Byk u yiabTpa3Byk

1.29

IIpakxmuueckue pabomoi

N3mepenue cpeaHeil MIOTHOCTA BEIIECTBA; apXUMEIOBOM CHUJIIBI; KECTKOCTH MPY>KUHBL;
K03 duLmeHTa TPEeHHs CKOJIbKEHUS; pabOThl CUJIbI TPEHUS, CUJIbl YIPYTOCTH; CpelHen
CKOPOCTH JBMXXEHMsI Opycka IO HaKJIOHHOW IIJIOCKOCTH; YCKOpEHHs Opycka mpH
ABHWXKCHHUU I10 HaKJIOHHOU IJIOCKOCTH, YaCTOTHI U I€pUOJa KoJae0aHNi MaTeEMaTHUYECKOTO
MadTHHKA; 4aCTOTbI W IEpHUOIa KoJIeOaHUi IMPY>XUHHOI'O MAasTHWUKA, MOMCHTa CHIIbI,
JEHUCTBYIOIIEr0 Ha pblYar; paOOThl CHJIBI YIIPYTOCTH MPHU MOABEME TPy3a C MOMOIIBIO
HETIOJIBM)KHOTO 0JI0Ka; pabOThl CHJIBI YINPYTOCTH TMPU TOIBEME Tpy3a C TMOMOIIBIO
MOIBMKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHIIBI OT 00bEMa MOTPYKEHHON YacTH Tella U
OT IJIOTHOCTH KUJAKOCTH; HE3aBUCUMOCTH BBITAIIKMBAIOIIECH CHJIBI OT MAacChl TeJa; CHIIbI
TPEHUSI CKOJIBKEHHSI OT CHJIbI HOPMAJILHOTO JIAaBJCHHUS M OT POJAa MOBEPXHOCTH; CHUJIbI
yIPYroCTH, BO3HUKAIOUIECH B MpPY)KHUHE, OT CTENEHU AehopMaluu NPYKUHbI; YCKOPEHUS
Opycka OT yrja HakjJOHA HaIpaBsAIONIeH; mepuona (4acToThl) KojeOaHUN HUTSIHOTO
MasTHUKA OT JJUHBI HUTH; IEpUOAa KoeOaHUll MPYKMHHOTO MasiTHUKA OT Macchl Ipy3a
1 KECTKOCTH MPYKUHBI; MUCCIEAOBAHUE HE3aBUCUMOCTH Mepuoda KojieOaHU HUTSHOTO

MasiTHUKA OT Macchl rpy3a. [IpoBepka yciaoBust paBHOBecHUs pblyara

1.30

Qu3suueckue s6leHUs 68 Npupode. TPUMEPHI JBIKEHUS C PA3TUYHBIMU CKOPOCTSIMHU B
KUBOUM U HESKHMBOW MPUPOJIE, NEHCTBUE CUIIBI TPEHUS B MPHUPOJIE U TEXHHUKE, MPUIUBBI U
OTNUBBI, JABWKeHUE I[aHeT COJIHEYHOW CHCTEMbI, PEAKTUBHOE JIBUYKEHUE IKUBBIX
OpPraHU3MOB, PbIYard B TEJE€ 4YEJIOBEKa, BIUSHUE aTMOC(EpPHOTO AaBICHUS Ha >KUBOU
OpraHu3M, IUIaBaHHWE pbIO, BOCHPUITHE 3BYKOB JKUBOTHBIMH, 3EMIIETPSCEHUE,

celicMHUYEeCcKue BOJIHBI, IYHAMH, 5XO0O

131

Texnuueckue ycmpoticmea: CIIAJOMETP, TATYUKHU TTOJIOKEHUS, PACCTOSHUS U YCKOPEHMS,
JUHAMOMETp, TMOAIIUIHUKH, PaKeTbl, pbluar, IMOJBIXHBIM U HEMOABWKHBINA OJIOKH,
HAKJIOHHAs IUIOCKOCTh, MPOCTbIe MEXaHU3Mbl B OBITY, COOOILAIOIIMECS COCY/BI,

YCTPOMCTBO BOJOMIPOBOJA, T'MIPABINYECKUIN Mpecc, MaHOMETp, OapoMeTp, BbICOTOMED,




MOPIIHEBOI HACOC, APEOMETP, IXOJIOT, UCTIOIH30BAHUE YIBTPa3BYyKa B OBITY U TEXHUKE

2 TEIJIOBBIE SAABJIEHUA
OCHOBHBIEC TIOJIO)KEHUSI MOJICKYISIPHO-KMHETUYECKON TEOpHHM CTPOEHHUS BEIIECTBA.
2.1 Mopnenu TBEPIOTO, KUAKOTO U ra3000pa3HOro COCTOSIHMN BeulecTBa. Kpucraminueckue
1 aMop(QHBIE Tena
95 JIBmkeHue dvacTuil BemecTBa. CBs3b CKOPOCTH JBM)KCHHS YAaCTUI[ C TEMIIEPaTypoi.
BpoynoBckoe nemxenue, nuddysus
2.3 CMaumnBaHue M KalWUISIPHbIE SIBICHUS
24 TennoBoe pacupeHue U CxaTHe
2.5 TennoBoe paBHOBecHE
26 Buyrpennss sneprus. Pabota u Temnonepenaya Kak crocoObl U3MEHEHHs] BHYTpEHHEH
SHEPTUU
2.7 Bunp! Termonepenaun: TemIONpPOBOTHOCTh, KOHBEKIIHS, U3Ty9IeHUE
HarpeBanwne u oxnaxxaenue ten. KoamaecTBo TemnoTel. Y aenbHas TeII0EMKOCTS!
2.8 =cmlt,—t,)
O=cam(t, -t
3aKOH COXpaHEHUs PHEPruM B TEIUIOBBIX IIpolieccax. Y paBHEHUE TEIUIOBOIrO OanaHca:
2.9 Ql +Q2 +..=0
Hcnapenue u konaeHcanus. Mi3MeHeHne BHYTpeHHEH SHEPIrUU B MIpOLEcCe UCTApEeHus U
2.10 KoHJeHcau. Kunenue sxuakocty. Y aenpHas Temiora napoodpasosanus: L = Q/m
211 BrnaxHocTh BO3yxa
[InaBnenne u Kpucramuzanus. V3MeHeHHe BHYTpEHHEH SHEPrUU IpU IUIABJICHUU U
KpUCTaJNIM3aluu. Y ieibHas TeIIoTa MIaBIeHUs:
2.12 0
m
BHyTpeHHss 5Heprusi cropaHusi TOIUIMBA. YJelbHas TEMJjoTa CrOpaHHs TOIUIMBA: ( =
2.13 Q/m
2.14 [MpunHHIE! padoTs! TemnoBbix neurateneit. KI1/1 termoBoro apurarens
2.15 Ipakmuyeckue pabomoi




N3mepenne yaenbHOU TEINIOEMKOCTH METAJUIMYECKOTO LIWJIMHAPA; KOJMYECTBA TEIIOTHI,
MOJIy4eHHOTO BOJOH KOMHATHOHM TemmepaTrypsl (PUKCHpPOBAaHHOW MacChl, B KOTOPYIO
OIYIIEH HarpeThlil IWIMHJP; KOJIMYECTBA TEIJIOTHI, OTAAHHOIO HAIPETHIM LIUIMHIPOM,
[I0CJIE OIyCKaHWsl €ro B BOJY KOMHATHOW TEMIEpaTypbl; OTHOCUTEIIBHOM BIIAXKHOCTU
BO3JlyXa; yJEJIbHOM TEIUIOTHI IUIaBJIeHUs Jbaa. VccienoBanue U3MEHEHUs TEMIIEPATyphl
BOJBI TIPH PA3IMYHBIX YCIOBHSIX; SIBJICHUS TETJIOOOMEHa MPH CMEIIMBAHUH XOJIOJHON H

ropsiuei BOJIbI; MPOIECCa UCTIAPCHUS

Dusuueckue A61eHUs 8 npupode.‘ MOBCPXHOCTHOC HATSXKCHUC U KAIIUJIJIAPHBIC SABJICHUS B

2.16 MPUPOJIE, KPUCTAILIBI B TIpupoje, uznydenue CoiHIa, 3amep3aHue BOJAOEMOB, MOPCKHE
Opu3sl; 00pa3oBaHUE POCHI, TYMaHa, WHEs, CHeTa
Texunuueckue ycmpoticmea. KaNWDISAPBI, TMPUMEPHl  HCIOJB30BAHUS  KPUCTAJIIOB,
2.17 KUJAKOCTHBIM TEPMOMETp, MATYUK TEMIEPATyphl, TEPMOC, CHCTEMa OTOIUICHHUS JIOMOB,
TUTPOMETPBI, ICUXPOMETP, TTapoBasi TypOWHA, JBUTATEIh BHYTPEHHETO CTOPaHHS
3 DJIEKTPOMATHUTHBLIE SIBJIEHU A
3.1 Dnektpu3arys Tell. J[Ba BHIa 2JIEKTPUIECKHUX 3apsiIoB
3.2 B3aunmoeiicTBre 3apspkeHHBIX Tell. 3akoH Kymona
3.3 3aK0H COXpaHEHUS AMEKTPHUIECKOTO 3apsiaa
34 Dnekrpuyeckoe noJie. Hanpsok€HHOCTh AnekTpudeckoro notid. [IpuHiun cynepno3uiuu
' ANIEKTPUYECKHX MOoJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenu snektpuueckux 3apanoB. [lelicTBHE 3IEKTPUUYECKOTO IMOJISI HA DJIEKTPUUYECKUE
' 3apsabl. [IpoBOAHUKY U TUDIIEKTPUKU
[ToctostHHBIN BneKTpuYecKUuid TOK. JleWcTBuA anekTpuyeckoro Toka. Cuiia Toka.
Hanpsixenue.
3.6 I =q/t,U=Al
DNEKTPUUECKOE COMTPOTUBIICHHE. Y ACTBbHOE SIEKTPUUECKOE COTPOTUBIICHHE:
3.7 R =pl/S
38 3akon Oma st ydacTka snekrpudeckoit neru: | = U/R
[TocnenoBarensHOE COeIMHEHNE TTPOBOIHUKOB:
3.9

1, =1, U=U,+U,. R=R +R,




HapaHHeJIBHOG COCAUHCHHUC ITPOBOJHUKOB paBHOI'O COIMMPOTHUBIICHUS:

U=UgI=I+I;R=2.
- - 2

e

CMelaHHbIe COCAUHCHHA ITPOBOJHHUKOB

Pa6ora 1 momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul

3.10
3akon Ixoyns — Jlenma:

3.11 0= 12 ‘R-t

3.1 OneiT Dpcrena. MarHuTHoe ToJie MPSMOTO MPOBOJHUKA ¢ TOKOM. JIMHUM MarHUTHOM

' WHYKITHHA

3.13 MarsuTHO€ T0JIe TTIOCTOSTHHOTO MarHuTa. B3anmMoieiicTBue MOCTOSTHHBIX MAarHUTOB

3.14 JleficTBHEe MarHUTHOTO TOJISI HA POBOJHUK C TOKOM

3.15 OnbiTel @apajes. SABneHue snmeKTpoMarauTHoM nHayKuuu. [Ipasuno Jlenma
Ipakxmuueckue pabomoi
W3mepenue 3J€KTpUYECKOTO COMPOTUBJICHHS PE3UCTOPA; MOLIHOCTH DJIEKTPUUECKOTO
TOKa; pabOTHI JIEKTPUUECKOTO TOKA.
HccnenoBanue 3aBUCMMOCTH CHJIbI TOKA, BO3HHMKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI,

3.16 JIaMITOYKa), OT HAIpPsOKEHUs Ha KOHIAX TPOBOJIHHMKA; 3aBUCHMOCTH COMPOTHUBIICHUS OT
JUIMHBI TIPOBOIHUKA, TUIOIIAIU €ro MONEPEeYHOro CEUeHUS U YCIIBHOTO COMPOTUBIICHUSI.
[IpoBepka mpaBuia A DIEKTPUUYECKOTO HANPSHKEHHs TPU  [OCIIEO0BATEILHOM
COEIMHEHUH MPOBOJIHUKOB; MIPaBUJIA JUIsl CHIIBI SJICKTPUYECKOTO TOKA MU MapaieIbHOM
COEIMHEHUH MMPOBOJIHUKOB (PE3UCTOPHI U JTAMITOYKA)
Qu3suueckue s6eHUs 8 NpUpode: SIEKTPUUECKHUE SIBICHUS B aTMocdepe, dIEKTPUUECTBO

3.17 KUBBIX OPraHU3MOB, MAarHUTHOE MoJie 3eMIH, Apei( MOIIOCOB, POIb MArHUTHOTO OIS
JUISl )KM3HU Ha 3emiie, OJISIPHOE CUSTHUE
Texuuueckue ycmpoucmea: 3IEKTPOCKON, aMIEPMETP, BOJBTMETP, PEOCTaT, CUYETUUK

318 ANEKTPUYECKOM  DHEPruH,  DIEKTPOOCBETHUTENbHBIE  MPUOOpBI,  HarpeBaTeiIbHBIC

' ANEKTPONPUOOpPEl  (MPUMEPHI), DIEKTPUUECKUE MPEJOXPAHUTENH, DIEKTPOMArHMT,

3JIEKTPOJIBUTATENb NOCTOSHHOTO TOKA, FEHEPATOP MOCTOSIHHOTO TOKa

3.19 DnekTpoMarHuTHbIe BOJIHBIL. [1Ikana 31eKkTpoMarHUTHRIX BOJTH

3.20 JlyueBas monens cBeta. [IpsMonnHeitHOe pacipocTpaHEHUE CBETa

3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkaino




3.22

[Tpenomienue cBeta. 3aKOH IPEIOMIICHUS CBETa

3.23 Jucnepcus cBera
3.94 JIunza. Xox nydeit B nun3e. DokycHoe paccrosiHue JUH3bL. OnTuueckasl cuiia JUH3bl: D
' = 1/F
3.25 I'ma3 xak ontuyeckas cucrema. OnTHYECKHE PUOOPHI
Ipaxmuyeckue pabomol
###Par###13MepeHre ONTUYSCKOW CHIIBI COOMparoNiel JTHH3BI, (POKYCHOTO PACCTOSIHUS
coOuparomield JuH3bI (10 CBOWCTBY paBEHCTBA pa3MEpOB IpeaMeTa U H300pa)keHus,
396 KOTJIa TIPE/IMET PaCIIOJIOKEH B IBOMHOM (POoKyce), moKa3aTels IMPEIOMIICHHS CTEKIIA.

' #H##Par#H##lIccienoBane  CBOWCTBA  M300paKEHUsA, TMOJYYEHHOTO C  TOMOIIBIO
coOuparomiel JMH3bI;, HW3MEHEHHS (POKYCHOTO pPACCTOSHUS JBYX CJOKEHHBIX JIMH3,
3aBHCHMOCTH yTJIa MPEIIOMIICHUS] CBETOBOTO JIyda OT yIJIa TaJIeHHsI Ha TPaHHUIIEe «BO3IYX
— CTEKJIO»

3.7 Qusuueckue senenus 6 npupode: 3arMmenust ConmHma u JIyHBI, 1[BETa TeJ, ONTHYECKHE

' sByIeHHS B aTMocdepe (IBeT HeOa, pedpakius, paayra, MEPax)

3.28 Texnuueckue ycmpoticmea: 09KH, IEPUCKOTI, (oTOANapaT, ONTUIECKUE CBETOBOIBI

4 KBAHTOBEBLIE SIBJIEHU A

4.1 PanmnoaktuBHOCTH. Anb(a-, OeTa-, raMma-u3nydenus. Peakiun anbda-u 6era-pacnaga

4.2 Omnbiter Pesepdopna o paccesanio anbda-dactull. [Lraneraprnas Mozenb atoma

4.3 CocraB aroMHOTO sifpa. M3oTomb

4.4 [Tepuona monmypacnaga aTOMHBIX SAEp

4.5 SnepHble peakiyu. 3aKOHbI COXpaHEHUs 3apsAI0BOr0 U MaCCOBOTO YHCEN
Qu3suueckue A6NeHUs 8 Npupooe: €CTECTBEHHBIH PaJMOAKTUBHBIN (OH, KOCMUYECKHE

4.6 Ty4d, PaJMOAaKTUBHOE H3Iy4YC€HHE HPHUPOJHBIX MHUHEPAJOB, ACHCTBHE PaJUOAKTHUBHBIX
W3ITy4YeHU Ha OpraHu3M YeloBeKa

47 Texuuueckue ycmpoticmea: CHEKTPOCKON, HHIUBUIYalIbHBIA JTO3UMETP, Kamepa

BI/IJ'ILCOHa, AACpHad OHCPreTUuKa




YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI YYAEHUKA

1) ®uzuka: 7-ii kiacc: 6a30BbIM ypoBeHb: yueOHuUK, 7 kinacc/ [leppikun M.M., BanoB
A.N., Axunonepnoe obmectso "M3garensctBo "l[IpocBemenue".

2) ®usuka, 8 knacc/ [epoimkun A.B., O011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
"IIPODA", Akunonepnoe odectBo "M3narensctBo "[IpocBemienue.

3) ®uzuka, 9 knacc/ [leppiukun A.B., I'yrauk E.M.,; O0miecTBo ¢ orpaHuYeHHOM
otBeTcTBeHHOCTHIO "JIPODA", AktinonepHnoe o6miectBo "M3naTeabcTBo
"IIpocsemienue".

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

1. B.M. Jlykamuk COopHuk 3a1a4 no ¢pusuke. 7-9 kinaccol. - M. [IpocBemienue, 2019 rox.
2. A.E. Mapon, E.A. Mapon lunaktuueckue matepuanisl 7,8,9 knaccel M31aTenbcTBO
"IIpoda" Mocksa 2018 ro.

3. ®unonosud H.B. Metoauueckoe nocobue k yueonuky A.A. Iepoimkun ®I'OC. 2015
4. Coopnuk 3ama4 o ¢pusuke 7-9xi. A.B. Ilepoimkun; coct. H.B. ®uionosuu. -M.:
ACT: Actpens; Bnagumup BKT, 2017 rog.

5. Tectol o pusuke. K yue6nuky A.B. [lepeimkuna, E.M. I'yrauk. @usnka 9 kimace
(aBTop O.U. I'pomriieBa)

6. KouTponpsHbie 1 camocTosiTeNbHbIE paboThl 10 ¢usnke. K yueOnuky A.B.
[Teppimkuna, E.M. I'yrauk. ®usuka 9 kinacc (O.U. 'pomiieBa)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

1. Karasor cchliok Ha pecypcbl o ¢puszuke DHiukinoneaun, oudanorexku, CMU, By3bl,
Hay4HbIC OpraHu3anuu, Kondepenuuu u ap. http:www.ivanovo.ac.ru/phys

2. becrutatnpie oOy4arorniyie mporpaMMel o pusuke 15 o0yyaronux mporpaMm 1o
pa3nuuHbIM pazzaenaM ¢usuku http:www.history.ru/freeph.htm

3. JlabopaTopusie paboThl N0 (pu3uke BupryansHbie 1ab0opaTOpHBbIE pabOTHI
BupTtyansHble gemMoHcTpaluu 3kcepuMenToB http:phdep.ifmo.ru

4. Arumanus GU3NICCKUX MpoIreccoB TpexXMepHble aHUMAIIMH U BU3YATH3AIHH 110
(Gu3nKe, COMPOBOKITAIOTCS TEOPETUICCKUMU 00bsicHeHHssME http:physics.nad.ru

5. ®usndeckast sHIMKIONe U1 CrpaBOYHOE U3JIaHUE, COICpIKAISe CBEACHHS 110 BCEM
obnactsM coBpeMeHHoM (u3uku http://www.elmagn.chalmers.se/%7eigor Uudoypok.py,
videouroki, Sknacc; Yuu.py; POII; MOIII; Enunast koyiekus mudpoBhIX
o0pa3oBaTeIbHBIX PECYpPCOB. - peskuM goctyma: http://school-collection.edu.ru

6. BugeoomnbiTel Ha ypokax. Pexxum moctyna http://fizika-class.narod.ru






