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1. HOACHUMTEJIBHASA 3AIIMCKA

IIporpamma «O/[.01.08 ®wuszuka», SABIAIOMAACS YaCThIO OCHOBHOM Mpo(hecCHOHATBHON
00pa3oBaTeNbHON MPOTPAMMBI CPEIHETO MPO(PECCHOHATBHOTO 00pa30BaHUs, HHTETPUPOBAHHON C
00pa30BaTeIbHBIMU TPOTPAMMaMH OCHOBHOTO OOIIET0 W CPEAHEro oO0mero oOpa3oBaHHS IO
crieranbHocTd  53.02.03 MHCTpyMEHTAIbHOE HCIIOJIHUTEIBCTBO (IO BHIaM HWHCTPYMEHTOB),
cocranieHa ¢ yuetoM tpeboBanuii ®I'OC ocHOBHOTO 00111eTO 00pa3oBanus, penepanbHOi padbode
nporpamMmsl BocnuTanus 1 Konnenuuu npenogaBanus yaeOHoro npeamera « Dusukay.

Copeprxanue mporpaMMsl 1o (U3UKE HApPaBICHO Ha (hOpMUPOBAaHHE €CTECTBEHHOHAYYH O
IPaMOTHOCTH OOYYalONUXCsS W OPraHMW3alWI0 W3ydeHHs] (U3UKK Ha JEATEIbHOCTHOW OCHOBE. B
nporpaMme TO (HU3UKE YUUTHIBAIOTCS BO3MOXKHOCTH YUEOHOTO TMpenMeTa B pealn3ainuu
tpeboBanuit. ®I'OC OOO k mIaHUpPYyEeMBIM JIMYHOCTHBIM M METaNpeAMETHBIM pe3yJbTaTaM
o0y4eHus1, a TaKKe MEKIPEIMETHBIEC CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHMUsI.

[Iporpamma mo (u3KMKe yCTaHABIMBAET pacHpeiesieHHe y4eOHOTO Marepuana IO ToJam
obyuenuss (Mo KiaccaMm), TMpeaIaraeT NPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYCHHS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHUS MPEAMETHOTO COJCPKAHUS U yIETE BO3PACTHBIX OCOOCHHOCTEH
00yJaronuxcs.

1.1. O0mas XapaKTepuCTUKA Y4eOHOH THCHMILIHHBI

dusnka SABIAETCS CUCTEMOOOPA3YIOIUM Il €CTECTBEHHOHAYYHbIX yYeOHBIX IPEAMETOB,
MOCKOJIbKY (PM3UYECKHE 3aKOHBI JIS)KaT B OCHOBE IIPOLIECCOB M SIBJICHUMN, M3Yy4aeMbIX XUMHEH,
Oounosiorueit, acTpoHoMuerd W (U3MYECKON Teorpadueld, BHOCUT BKJIAJl B €CTECTBEHHOHAYUHYIO
KapTUHY MHpa, IpelocTaBisieT Haubosee sCHble 00pa3libl NPUMEHEHUs HAaydyHOro MeToJa
MIO3HAHHUS, TO €CTh CIIOCO0a MOJyYEeHUsI JOCTOBEPHBIX 3HAHUM O MUDE.

OnHa M3 raaBHBIX 337a4 (U3NYECKOro 0Opa3oBaHUS B CTPYKType 0OLIero oOpazoBaHMs
COCTOUT B (OPMUPOBAHMM €CTECTBEHHOHAyYHONW TIpPaMOTHOCTM UM HHTEpeca K Hayke Yy
00yJaronuxcs.

N3yuenne ¢u3ukun Ha 06a30BOM ypOBHE MpEANOJaraeT OBJAJAECHUE CIEAYIOLIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTb!

- Hay4yHO OOBSICHSTD SIBJICHHUS;

- OLICHMBATh ¥ MOHUMATh OCOOEHHOCTH HAYy4YHOTO UCCIICI0BAHUS;

- MIHTEPIIPETUPOBATh JAHHBIE M HCIOJB30BaTh HAyYHBIE 10KA3aTEIbCTBA JUIS IIOJIyYEHUS
BBIBOJIOB.

Henn wm3yyeHus (u3MKM Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs OINpPE/IEICHBbI B
Konnenuuu npenojaBanus ydeOHoro mnpenmera «@Pusuka» B 00pa30BaTeNbHBIX OpPraHU3aLMUAIX
Poccuiickoit ®eneparuy, peanu3yrOIUX OCHOBHBbIE 00mIe00pa3oBaTeiIbHbIE  IPOTPAMMBL,
yIBepxkaAEHHON pemenneM Kosutermm Munncrepersa mnpocsemenuss Poccuiickoit denepannn
(mpotoxon ot 3 nexabps 2019 r. Ne [TK4BH).

1.2. Ileau u 3a1a4u u3y4eHust GU3NKH
W3yuenne GpUT3MKK HANPABJICHO Ha JOCTHKEHUE CIENYIOIIUX eNe:
- IpHOOpeTeHrne UHTEpeca U CTPEMIICHHUSI 00YyJaloUIUXCsl K HAYYHOMY M3YYEHUIO MPUPOJIBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
- pa3BUTHE TMPEIACTABICHMA O HAyyHOM METOA€ TO3HaHUs U  (OPMHPOBAHUE
HCCIIEI0BATENICKOTO OTHOIIEHUS K OKPY)KAIOLIUM SIBIICHUSIM;



- opMupoBaHME HAYYHOTO MHPOBO33PEHHS KaK pe3yiabTaTa HM3Y4EHHUS OCHOB CTPOCHUS
MaTepuH U QyHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;

- popmupoBanue mpeacTaBiIeHUN O ponu (UMKK UL Pa3sBUTHA JPYTrHUX €CTECTBEHHBIX
HAyK, TEXHHUKHA U TEXHOJIOTUI;

- pa3BUTHE TPEIACTABICHHH O BO3MOXHBIX cdepax Oyaymell npodeccHoHaTBHOMI
NESITEIbHOCTH, CBS3aHHOM C (DU3MKOM, MOArOTOBKa K JajbHeHiieMy OOyY4eHUI0O B 3TOM
HaIpaBJICHUU.

JlocTrxeHue 3TuX Lene 00ecreuynBaeTCsl pelIeHUEM CIEIYIOIUX 3a4aY:

- MpHOOpETeHNEe 3HAHUI O JUCKPETHOM CTPOSHHU BEIIECTBA, O MEXaHWYECKUX, TEIUIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

- IpuoOpeTeHne YMEHUN ONMUCHIBATH M OOBSACHATH (PU3HUECKUE SIBJICHUSI C UCIOJIb30BaHUEM
MOJIYYCHHBIX 3HAHUI;

- OCBOEHME METOJIOB pEIIEeHHsA MPOCTEHIINX pacu€THBIX 3aJad C HCIOJIb30BaHUEM
(buznueckux Mojienei, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a7ay;

- pa3BUTHE YMEHHI HaOII0AaTh MPUPOAHBIE SBJIEHUS U BBINOJIHATH OIBITHI, JJAOOpAaTOPHBIE
paboThl U SKCIIEPUMEHTAJIbHbIE UCCIIEIOBAHMSI C UCTIOJIB30BaHUEM U3MEPUTETbHBIX TPUOOPOB;

- ocBoeHHe MpUEMOB paboTel ¢ HHPOpManued (U3NYECKOTO COJepXKaHUs, BKIIOUYas
MH(OPMALIMI0O O COBPEMEHHBIX JOCTIXKEHUSX (GU3MKH, aHaIU3 W KPUTHUECKOE OlIEHWBaHHE
uHpopmanuy;

- 3HAKOMCTBO €O cepamMu MPOPEeCCHOHATBHON AESITEIBHOCTH, CBA3aHHBIMH C (DU3HKOH, U
COBPEMEHHBIMU TEXHOJIOTMSIMU, OCHOBAHHBIMHU HA JOCTHXKEHHUAX (PU3NUECKOM HAyKH.

1.3. MecTto yueoHoro npeamera «®@u3nka» B y4eOHOM IJIaHe
Ha wusydenne ¢us3ukm ydeOHBIM TUTaHOM OTBOAuTCsA 135 wacoB. muTcs: B 7 Kiacce —
36 yacoB aynuTopHOU paboTh! (1 Yac B HeaeN0) U 9 4acoB CaMOCTOATENLHON paboThl, B 8 Kiacce —
36 yacoB aynuTopHOM paboThl (1 yac B HeaeN0) U 9 YacoB CaMOCTOATENILHON paboThl, B 9 Kiacce —
36 yacoB ayauTopHOU paboThI (1 yac B Heemno) U 9 4acoB CaMOCTOSITEIIBHONW PaOOTHI.

. KonmyectBo @DopMBbI KOHTPOJIS 110 CEMECTPaM
Bunx yaeOHoM paboTh
aKaJIEMUYECKUX YacOB KoHTposibHBIE YPOKH
AynautopHas padota 108
CamocrosTenpHas pabora 27 D,E F G,H,I
Bcero 135

3. COAEP)KAHME OBYYEHUSA

[Ipenyaraemslii B mporpamMmMe o (pu3MKe nepeueHb JJabopaTopHbIX padOT U OMBITOB HOCUT

PEKOMEHAATENBHBIN XapaKTep.
7 KUIIACC

Paznen 1. ®Pusnka u e€ posib B NO3HAHUM OKPYKAIOIEro MUPA.

®uznka — Hayka o npupone. SBneHuss npupoipl. PU3NYECKUE SBICHUSA: MEXAHUUYECKUE,
TEIUIOBbIE, DJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BeMWYMHBL 3mepenue ¢usnueckux BenuuuH. DuU3MUECKHEe MNPUOOPBHI.
[TorpemnocTs n3MepeHnii. MexxyHapoHasi CUCTEMA €UHMII.

Kak ¢usuka u npyrue ectecTBEHHbIE HAayKW H3Yy4aloT HpuUpony. EcrecTBEeHHOHay4HBIH
METOJl TMO3HaHMA: HaONIo/eHHe, IOCTAaHOBKA HAYYHOTO BOMPOCA, BBIIBIKEHHE THUIOTE3,
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AKCIIEPUMEHT TI0 MPOBEPKE TUIIOTE3, 00BsiCHEHNE HabIogaeMoro sBiaeHus. Onucanue GU3HIECKuX
SIBJIEHUM C IOMOILIBIO MOJENEH.
Jemoncmpayuu.
1. Mexanuueckue, TeIIOBbIE, JJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.
2. ®usnueckue MPUOOPHI W TPOIEAypa MPSIMBIX H3MEPEHHUN aHAJIOTOBBIM H IHU(POBBIM
prOOpPOM.
Jlabopamopubie padbomot u onvimel.
OrnpezeneHre EeHbl JSJICHUS KTl U3MEPUTEIHLHOTO TIprbopa.
N3mepenue paccTossHUi.
N3mepenune o0bEMa KUIAKOCTH U TBEPIOTO TeA.
Ornpenenenue pa3MepoB MaJbIX TEJ.

o

5. 3mepenue temmeparypbl TMpU TMOMOIIM KUJAKOCTHOTO TEPMOMETpa H JaT4yMKa
TeMIEepPaTypHI.

6. [IpoBeneHne WCCIEIOBAaHUS TI0 TPOBEPKE THUIOTE3bl: JANBHOCTH TOJNETA MIApUKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIE, UeM OOJIbIIe BHICOTA ITYCKa.

Pa3nen 2. IlepBoHavaibHbIEe CBEAEHHS O CTPOCHMH BellleCTBA.

CtpoeHue BemIecTBA: aTOMbl W MOJEKYNIbl, WX pa3Mmepbl. OTBITH, JOKA3BIBAIOIIHE
JTUCKPETHOE CTPOCHUE BEIECTBA.

JBmxenne yactull BemiectBa. CBsI3b CKOPOCTH JIBMOKEHHSI YacTUIl C TEMIEpaTypou.
bpoyHoBckoe naBwxkenue, muddys3us. BzaumomelcTBHE UYACTHUII BENMIECTBA: NPUTSDKCHHE W
OTTAJIKUBAHUE.

ArperaTtHple  COCTOSIHMSI ~ BELIECTBA: CTPOCHHE Ta30B, JKUAKOCTEM W  TBEPABIX
(kpuctaymuinueckux) Tei. B3auMocBsS3p MeXay CBOMCTBAMM BELIECTB B pPAa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHOMOJIEKYIIIPHBIM cTpoeHrneM. OCOOEHHOCTH arperaTHbIX COCTOSIHUNA BOJBI.

Jemoncmpayuu.

1. HaGmonenre OpOyHOBCKOTO ABMKCHHUSI.

2. Habmonenue muddysum.

3. Habmionenue sBiieHUH, OOBACHSAIOIIUXCS NPUTSHKEHHEM WIM OTTAJIKHUBAaHHEM YacTHUIL
BEILIECTBA.

Jlabopamopnuie pabomel u onvimel.

1. Onenka nuamerpa aToMa METOJIOM PsIOB (C UcToIb30BaHuEeM (hoTorpaduii).

2. OnbITHI O HAOTIOJCHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

3. OnbIThI IO 0OHAPYKEHUIO IEHCTBUS CUJI MOJICKYIISIPHOTO TPUTSIKEHUSI.

Paznen 3. /IBu:keHue U B3anMoaeicTBHE TeJl.

Mexanuueckoe aBuxeHue. PaBHoMepHoe 1 HepaBHOMepHOe aABuxkeHne. CkopocTs. CpenHsis
CKOPOCTb MPU HEPABHOMEPHOM JIBHKEHUH. Pacuér myTu u BpeMeHH JIBUIKEHUS.

SIBneHue wuHepuMu. 3aKOH HHEpUUHU. B3aumonelcTBue Tell KaK NPUYMHA W3MEHEHUs
CKOpPOCTH JBI)KEHHMs Ted. Macca kak mepa uHepTHocTH Tena. [lmoTHocTh BemiectBa. CBS3b
TJIOTHOCTH € KOJIMYECTBOM MOJIEKYIT B €IMHHIIE 00bEMa BEIIECTBA.

Cuna kak XxapakTepucTHKa B3auMojeictBus Ten. Cuna ymnpyroctu M 3akoH ['yka.
N3mepenune cuiibl ¢ NOMOUIBIO AMHAMOMETPA. SIBIIEeHUE TArOTEHUA U cujia TshkecTh. Cuia TSKEeCTH
Ha Jpyrux mia”etax. Bec tena. HeBecomocts. CrioxkeHue Cuil, HapaBJiIEHHBIX MO OJHOW MPSIMOIA.
PaBHonelictByromas cui. Cuna tpeHus. TpeHne CKOJMbXEHUs: U TpeHUe Nokos. TpeHue B mpupoe
U TEXHUKE.

Hemoncmpayuu.

1. HabnrogeHne MEXaHMYECKOTO ABMKEHUS Tea.



H3mepeHne CKOPOCTH MPSIMOJIMHEWHOTO JIBUYKCHHSI.
Habnronenue siBieHUs MHEPLIUU.

HaGumroieHne u3MeHeHUs: CKOPOCTH TPH B3aUMO/ICHCTBUH TEII.
CpaBHeHHE MaccC [0 B3aUMOACIHCTBHIO TeJL.

ok~ wn

CnosxeHue cuil, HalpaBJIEHHbBIX 110 OJJHOW MPSIMOH.

Jlabopamopubvie padbomot u onvimel.

1. Onpenenenre CKOPOCTH PABHOMEPHOIO JBIDKEHHUS (IIApUKa B JKUJIKOCTH, MOJCIHU
ANEKTPUYECKOTO aBTOMOOWIISI U TaK JIajiee).

2. OmnpeneneHne CpemHed CKOPOCTH CKOJBKCHHS Opycka WIM MIapuKa [0 HAKJIOHHOU
TIJIOCKOCTH.

3. OmpeneneHne TIOTHOCTHA TBEPIOTO Tea.

4. OnbITHl, JNEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTshKeHUs (jaegopMaiu) TPYKHUHBI OT
MIPUIIOKEHHOMN CHUIIBI.

5. OmbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH CHUJIBI TPEHMSI CKOJBKEHHUS OT Beca Tejla U
XapaKkTepa CONMPUKACAIOIINXCS MMOBEPXHOCTEM.

Pa3nen 4. laBienue TBEPABIX TeJl, AKUAKOCTENH U ra3oB.

Jasnenue. CriocoObl yMEHBIICHHUSI U YBEJIMUCHUsI JaBieHus. JaBieHne raza. 3aBUCUMOCTh
JaBJeHUs raza oT o0béMa, Temmneparypsl. [lepeqava naBneHust TBEPABIMU TEIaMH, KUIKOCTIMH H
razamu. 3akoH Ilackans. IlHeBMaThueckue MaIIMHBL 3aBUCUMOCTh JABJICHHUS KUIKOCTH OT
rryouHsl. ['uapocratuyeckuii napagokc. Cooobmaronuecs cocynl. [ uapaBindecKkue MEXaHu3MBbl.

AtMochepa 3emaum u armocdepHoe naBiaeHue. [IpudYMHBI CYIIECTBOBAHHS BO3IYITHON
o6onoukn 3emmu. OmbiT Toppuuemn. M3mepenwe armocepHOTO JaBiICHUS. 3aBHCHUMOCTH
aTMOC(epHOTro AaBJIEHUS OT BBICOTHI HaJ ypoBHEM Mopsi. [Ipubops! s uzmepenust atMochepHoro
JABJICHUSI.

JleficTBHE KUIKOCTH W Ta3a Ha MOTPYKEHHOE B HUX Teno. BriTamkuBaromas (apxumMenoBa)
cuna. 3akoH Apxumena. [lnaBanue Ten. BoznyxomnaBanue.

emoncmpayuu.
3aBUCHUMOCTD JABJICHUS I'a3a OT TEMIIEPATYypPHI.

[lepenaua naBieHus )KUIKOCTBIO U Fa30M.
CooOmaromuecst COCypl.
I'mapaBnuueckuit nmpecc.

okrwn

[IposiBnenue neicTBrsi aTMOCHEPHOTO JABIICHHUS.

6. 3aBUCHMOCTD BBITAIKUBAIOILIEH CUJIBI OT 00BEMA MOTPYKEHHON YaCTH Tela U MIOTHOCTU
KHUJIKOCTH.

7. PaBEHCTBO BBITAIKUBAIOIICH CHJIbI BECY BHITECHEHHOM JKUIKOCTH.

8. YcioBue maBaHMs TeN: IUUIaBaHWE WM TIOTPY)KEHHE Tel B 3aBHCHUMOCTH OT
COOTHOIIIEHUS TNIOTHOCTEH TeJa 1 KUAKOCTH.

Jlabopamopusie pabomot u onvimol.

1. VccnenoBaHue 3aBUCHMOCTH Beca Tella B BOJAE OT 00bEMa MOTPYKEHHOW B KUIAKOCTD
4acTH Tena.

2. OmpeneneHre BBITAIKUBAIOIICH CHIIBI, JEHCTBYIOLIEH Ha Telo, MOTPYXKEHHOE B
KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIICH CHJIBI, IEHCTBYIONIEH Ha TEJO B XKUAKOCTH,
OT MaccChI TeJna.

4. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCHMOCTh BBITAJIKUBAIONIEH CHIIBI, NEHCTBYOIIEH Ha
TEJO B )KHUJIKOCTH, OT 00bEMA MOTPYKEHHOM B KUAKOCTh YACTH T€Ja U OT IJIOTHOCTH KHUAKOCTH.



5. KoHcTpynpoBanue apeoMerpa WIM KOHCTPYMPOBAHME JIOJKM U OIpelesieHue eé
IPY30II0JbEMHOCTH.

Paznea 5. PaGora u MomiHoCTb. JHEprus.

Mexanunueckasi pabota. MOITHOCTb.

[IpocThie MexaHU3MBIL: pplyar, 0JIOK, HAKJIOHHAs IIOCKOCTh. [IpaBuiio paBHOBecus pblyara.
[IpumeHneHue npaBuiia paBHOBECHS pblyara K 0510Ky. «3o0Ji0Toe nmpaBmiio» Mexanuku. KITJ{ mpocTbix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckas 3Heprusi. Kunetnueckas u noreHunanbHas sHeprud. [IpeBpamienue ogqHoro
BH/JIa MEXaHUYECKOW SHEPTUU B APYroi. 3aKOH COXPAaHEHUs SJHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. Tlpumepsl IPOCTHIX MEXaHU3MOB.

Jlabopamopusvie pabomot u onvimel.

1. Onpenenenne pabOTHl CHJIBI TPEHHUS TMPU PABHOMEPHOM JBM)KEHUU Tella IO
TOPU30HTAIBHON IOBEPXHOCTH.

2. WccnenoBanue yclIoBUN paBHOBECHS pblUara.

3. Nsmepenue KII/] HaKIIOHHO MIIOCKOCTH.

4. U3ydyeHue 3aKoHa COXPaHEHMS] MEXaHUUECKON YHEPIHH.

8 KJIACC

Pa3znen 6. TenioBble siBJIeHUA.

OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KHHETUYECKOM TEOPUU CTPOCHUS BellecTBa. Macca u
pa3Mepsl atoMoB W MousieKyl.  OmbIThl, TMOATBEPXKIAIOIIME  OCHOBHBIE  TOJIOKEHUS
MOJIEKYJISIPHOKHUHETUYECKOU TEOpHUH.

Mogenu TBEPAOTO, KUAKOTO U Ta3000pa3HOTO COCTOSHUH BemecTBa. Kpucramimdeckue u
amopdubie Tena. OOBICHEHHE CBONCTB ra3oB, KHIKOCTEH M TBEPABIX TET HA OCHOBE IMOJIOKECHUM
MOJIEKYJISIpHO-KMHETHYecko Teopur. (CmauMBaHMe U KaNmWUIIpHbIE sBIEHHUS. TemioBoe
paciiupeHue U cxxaTHe.

Temneparypa. CBsi3b TeMmmepaTrypbl CO CKOpPOCTBbIO TEIJIOBOTO JIBM)KEHHUS YACTHIL.
Buytpennsis sHeprusi. CiocoObl U3MEHEHUs1 BHYTPEHHEH SHEpruu: Terionepeaaya U CoOBEpIleHHe
paboTel. Busel Teronepenaun: TemiIONpPOBOJHOCTh, KOHBEKIIHS, U3IyUYeHUE.

KonunuectBo TemoTel. YaenbHas TEIIOEMKOCTh BellecTBa. TemnooOMeH U TemIoBoOe
paBHOBecHe. YpaBHEHHE TeIuloBoro OanaHca. [lnmaBieHwe W OTBEpAEBaHHME KPUCTAIIMYECKUX
BEIIECTB. YJenpHas Teryora miaBieHus. IlapooOpasoBanue u koHaeHcanus. Vcmapenue.
Kunenue. VYnenbHas Ttemnora mnapooOpa3oBaHHs. 3aBUCHUMOCTb TEMIIEPATypbl KHIIEHHS OT
aTMOC(EepHOTO JTaBICHHUS.

BrnaxHocTh BO3ayXa.

DHeprus TOIUIMBA. Y IelbHas TEMJI0Ta CrOPAHUSL.

[Mpunnuner pabotsl TeroBbix naBurateneid KIIJ[ TtemnoBoro nurarens. TemnoBsie
JIBUTATENH U 3aIIUTa OKPYKAIOIIEH Cpe/Ibl.

3aKOH COXpaHEHUs U MPEBPAICHUS YHEPTUHU B TEIUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

Habmtonenne 6poyHOBCKOTO IBIYKEHUSI.

Hab6monenue nuddysun.

Habmonenue sBiIeHU cMadrBaHUS M KAMMJUTSIPHBIX SIBJICHHM.
Habmroienue TemnoBoro pacimmupeHus Tell.

ok~ e

H3MeneHue gaBieHus raza Ipu UBMCHCHNUU 00bEMa u Harp€BaHHU UJIN OXJIAKACHUU.



6. [IpaBwia u3MepeHus TeMIepaTyphI.

7. Buasl Teronepenayu.

8. OxmaxxieHue npyu COBEPUICHUN PabOTHI.

9. HarpeBanue nipu coBepIIeHUH pabOTHl BHSITHUMH CHITAMH.

10. CpaBHeHHe TEIUIOEMKOCTEH Pa3IMIHBIX BEIIECTB.

11. HaGmronenue KUMIEHUSI.

12. HabmroeHue moCTOSHCTBA TEMITEPATYPhI IIPH TUTABIICHUH.

13. Mojenu TeIIOBBIX JBUTATEICH.

Jlabopamopubvie padbomot u onvimel.

1. OnbIThI 10 OOHAPYKEHUIO NEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKECHUS.

2. OmBITH IO BRIPAITUBAHUIO KPUCTAJIIOB MMOBAPEHHOW COJIM WIIM caxapa.

3. OnbITH IO HAOIIOJCHHUIO TEILIOBOTO PACIIUPEHUS ra30B, )KUIKOCTSH U TBEPIBIX TEIL.

4. OmnpeneneHue AaBJICHUS BO3IyXa B Oa/NIOHE HITPHIIA.

5. OnpIThl, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTb JaBJIEHUS BO3JyXa OT e€ro o0béma u
HarpeBaHUs WU OXJIAKICHHUS.

6. [IpoBepka THIOTE3bl JUHCHHOH 3aBUCUMOCTH JUTUHBI CTOJOMKA IKUIAKOCTH B
TEPMOMETPUIECKOI TPYOKE OT TeMITepaTypHI.

7. Habmionenne mM3MeHEHWsT BHYTPEHHEW SHEPTHH Tella B Pe3yJbTare TeIIonepenayn H
paboTHl BHEIITHUX CHIL.

8. HccnenoBanue sIBICHUS TEIUIOOOMEHA TPU CMEIIMBAHUN XOJIOHOW U TOPSIUEH BOJIBI.

9. Omnpenenenue KOJIWYECTBA TEIUIOTHI, MOJYYEHHOTO BOJION MPH TEINIOOOMEHE C HAarpeThiM
METAJTNYECKUM IHIIMHAPOM.

10. Omnpenenenue yaenpHON TETUIOEMKOCTH BEIIIECTBA.

11. HccnenoBanue mpoiiecca UCIapeHus..

12. OmnpeneneHne OTHOCUTEIHLHOM BIAKHOCTH BO3IyXa.

13. Omnpenenenue yneiabHOM TEIUIOTHI MIJIABICHUS JIb/IA.

Pa3znen 7. diiekTpruyeckne 1 MarHuTHbIE SIBJICHUSI.

Dnextpusaius Ten. [IBa poja snekTpuyecKux 3apsanaoB. B3anmoeiicTBue 3apsKeHHbBIX Tell.
3akon KynoHa (3aBUCHUMOCTh CHJIBI B3aUMOJECHCTBHS 3apsDKEHHBIX TNl OT BEJIMYUHBI 3apsOB U
PacCTOSHUSA MEXIY TEJIaMH).

Onextpuueckoe moje. Hampsk€HHOCTH 3iexTpuyeckoro mnojs. IlpuxHnun cyneprio3unuu
ANIEKTPUYECKHX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snexTpuueckux 3apsaaoB. DIEMEHTapHBIM anektpudeckuil 3apsa. CrpoeHue
atoma. [IpoBOAHMKH U JUAIEKTPUKHU. 3aKOH COXPAaHEHUS AIIEKTPUUECKOr0 3apsa.

DNEeKTpUYECKU TOK. YCJIOBHSI CYIIECTBOBAHUS DIEKTPUUECKOTO ToKa. MCTOuHUKH
MOCTOSIHHOTO TOKa. JIeHCTBUS DSINEKTPUYECKOTO TOKa (TEIUIOBOE, XHMHYECKOE, MAarHUTHOE).
DNEeKTPUYECKUM TOK B )KHAKOCTSX U ra3ax.

Onektpuueckas uenb. Cuna Toka. OnekTpuueckoe HampsbkeHue. ComnpoTUBIEHUE
MPOBOJIHUKA. YJIeJbHOE CONpOTHBJIEHHE BemiecTBa. 3akoH OMma g ydacTKa  LIETH.
[TocnenoBarenbHOE M apAIIENbHOE COEUHEHNE TPOBOJHUKOB.

PaGoTta 1 MOITHOCTB 2IEKTPUUYECKOTO ToKa. 3akoH J[xoyns—JleHna. DnekTpudeckue 1enu u
MOTPeOUTENH dNEKTPUUECKO dHeprun B ObITy. KOpoTKoe 3aMbIKaHueE.

[TocTrosiHHbie MarHuThl. B3aumojaelcTBHE NOCTOSIHHBIX MAarHUTOB. MarHutHoe TOJIE.
MarnuTtHoe nojie 3eMJIM U €ro 3Ha4eHue s *Ku3HU Ha 3emsie. OnbIiT Dpcerena. MarHuTHoe mnoje
ANEKTPUUECKOTO ToKa. [I[puMeHeHne IeKTpOMarHuToOB B TeXHUKE. JIeficTBHEe MarHUTHOTO MOJIsS Ha



IIPOBOJHUK C TOKOM. DJIEKTPOABUTaTEb IOCTOSIHHOTO TOKa. Vcrnonbp30BaHue 3ieKTpoaBurareseii B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

Oneitel  @apanes. SIBneHue  snekTpoMarHutHOM — MHAykuumu. IlpaBwiio  Jlenna.
OnekrporeHeparop. CrnocoObl MOMYYEHHUS JJIEKTPUUYECKON SHEPruM. ODIEKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX UCTOYHHUKAX SHEPTHH.

Jemoncmpayuu.

DneKkTpu3aIus Tel.

JIBa posa 3JEeKTPUYECKUX 3apsA0B U B3aUMOJICHCTBHE 3apsyKEHHBIX TEJI.
YCTpOoUCTBO U IEHCTBHE AIEKTPOCKOTIA.

DnekTpocTaTHuecKas HHIYKIIHS.

3aKOH COXpaHEHUsI DIEKTPUUECKUX 3apsI0B.

[IpoBOTHUKYU U TUAIIEKTPUKH.

MopenupoBaHu€e CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO ITOJIS.

HcToyHnKH MOCTOSTHHOTO TOKA.

© o N A WDNRE

JIeNCTBHS SIEKTPUYECKOTO TOKA.

[EEY
©

DIIEKTPUYECKHUI TOK B )KUIKOCTH.

[EEY
=

. T'a3oBBIl paszpsa.
. MI3MepeHue cuiibl TOKa aMInepMeTpoOM.

el
w N

. I/I3MepeHHe QJICKTPUYCCKOTO HAITPSXKCHUA BOJIBTMETPOM.

[EEY
IS

. PeocTaTt u Mara3uH cOonmpoTHUBIICHUIA.

[N
[Sa]

. B3auMmojeicTBre TIOCTOSTHHBIX MarHUTOB.

. MopenupoBaHrue HEBO3MOKHOCTH Pa3ICIICHHsI TIOJIOCOB MarHMTA.
. MopenupoBaHrue MarHUTHBIX TOJIEH IMMOCTOSTHHBIX MAarHUTOB.
OnbIT OpcTena.

. MarauTHO€ 1oJjie TOKa. DJIEKTPOMArHur.

. JleficTBME€ MarHUTHOTO TIOJIS HA TTPOBOJIHUK C TOKOM.
DIEeKTPOABUTATENH MIOCTOSTHHOTO TOKA.

. UccnenoBanue sBICHUS IEKTPOMArHUTHOW WHIYKITHH.

NRNRNN B P PR
WNPFP O ®©O®NO®

OnbiThl Dapajes.
3aBHUCHMOCTD HaIlpaBJICHUS HHIYKIIMOHHOTO TOKA OT YCJIOBHUM €r0 BO3HUKHOBCHHS.
25. DneKTporeHepaTop MOCTOSTHHOTO TOKA.

N
e

Jlabopamopnuie pabomel u onvimel.

OnpIThI 10 HAOTIOACHUIO SJICKTPU3AINH TN MHIYKIIUEH U IPU COMPUKOCHOBEHUH.
HccnenoBanue neicTBUS AIEKTPUUECKOTO TMOJI HA TPOBOJAHUKH U JUAIEKTPUKH.
COopka u mpoBepKa padOoThI IEKTPUUECKOH IIeTH MOCTOSHHOTO TOKA.

W3mepenue u perynupoBaHUe CUITbI TOKA.

ok~ wbdPE

N3mepenue u perynupoBaHue HaMPsHKEHUS.

6. VccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, WAYIIETO Yepe3 PEe3UCTOpP, OT COMPOTHBICHUS
pE3UCTOpa U HATIPSKEHHS Ha PEIUCTOPE.

7. OnBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTH IJIEKTPHUUECKOTO COMTPOTHBIICHUS MPOBOTHUKA
OT €ro JUIMHBI, MJIOMIA/IN OTIEPEYHOTO CEUEHHUs U MaTepHuaa.

8. IIpoBepka mpaBuiia CIOXKEHUS HAMPSHKEHUN MPU MOCIEN0BATEILHOM COSAMHEHUHU JIBYX
PE3UCTOPOB.

9. IIpoBepka mpaBuiia Ui CUJIBI TOKA MIPH MapAIJIEIbHOM COSIMHEHUH PE3UCTOPOB.

10. Ompenenenue pabOTHI AMEKTPUIECKOTO TOKA, HAYIIETO Yepe3 Pe3UcTop.

11. OmnpeneneHre MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIIEISIEMO HA PE3UCTOPE.
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12. HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO Yepe3 JIAMIIOYKY, OT HAMPSHKEHUS Ha

HEH.

13. Ompenenenune KI1J] narpeBarens.

14. I/ICCHGI[OBaHI/Ie MarHuTHOro B3aHMOI[€I>'ICTBHSI IIOCTOAHHBIX MAarHuToOB.

15. I/I3yqu1/Ie MAarouTHOrO 1oJid TIOCTOAHHBIX MArHvuTOB IIpU HX O6T)CIII/IHCHI/II/I u
pasziesIeHHH.

16. HccnenoBanue NEHCTBUS JISEKTPUICCKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OmubITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIBI B3aUMOJICHCTBHS KAaTYIIKH C TOKOM U
MarHuTa OT CUJIbI TOKA M HAIPABJICHUS TOKA B KaTYIIKE.

18. V3ydyeHue neHCTBHSI MArHUTHOTO TIOJISI HA TIPOBOJHUK C TOKOM.

19. KoncrpymnpoBaHue U U3ydeHHe pabOTHI dJIEKTPOIBUTATEIS.

20. Uzmepenune KI1JI smexTpoaBuraTenbHON YCTaHOBKH.

21. OnbITEI O WCCIEAOBAHUIO SIBJICHUS SJICKTPOMArHUTHOW HWHIYKIIMU: HCCIICAOBAHHE
M3MEHEHHI 3HAaYCHUs ¥ HAIPaBJICHUS] MHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexanuveckue siBJICHHS.

Mexanunueckoe nBHkeHHE. MarepuanbHas Touyka. Cucrema otcué€ra. OTHOCHTENIBHOCTH
MEXaHUYECKOTO  JBWKEHUsA. PaBHOMepHOe TIpsMOJMHEHHOEe JBH)KEeHHE. HepaBHOMepHOe
NpAMOJIMHENHOE JBWKEeHWE. CpelHsisi W MrHOBEHHash CKOPOCTh Tella MNpU HEPABHOMEPHOM
JBUKECHUM.

VYckopenue. PaBHoyckopeHHOE mpsMosuHelHoe nBmwkeHne. CBoOogHOe maneHne. OmbITh
lNanunes.

PaBHOMepHOE ABmkeHUE MO OKpyxkHOCTH. [lepnon m vacrora oOpameHus. Jlunelinas u
YIJIOBAsi CKOPOCTH. LIeHTpocTpeMUTEIbHOE YCKOPEHHE.

ITepBriit 3akoH Herotona. Bropoii 3akon Hptorona. Tperuit 3akon Hprorona. Ilpunumn
CYIIEPIIO3UINHU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHMs: cuia TPEHHMS CKOJIBXEHUS, CHJla TPEHUS
MIOKOs1, APYTUE BUABI TPEHUSI.

Cuna TsKECTM U 3aKOH BCEMHUPHOTO TITOTEHHs. YCKOpEHHE CBOOOJHOTO MaJCHUS.
JBrxxenue mnanet Bokpyr Connua. Ilepas kocmuueckast ckopocts. HeBeCOMOCTb U Ieperpys3ku.

PaBHOBecue marepuanbHOM ToukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO Tea ¢
3aKpEIIEHHON OChIO BpanieHuss. MoMeHT cuibl. LleHTp TsikecTH.

Nmnynsc Tena. M3MeHenune umnyinbca. Mmnynbe cuibl. 3aKOH COXPAaHEHMS] HUMITYJIbCA.
PeakTuBHOE nBMXKEHUE.

Mexannyeckass paboTa ¥ MoimHOcTh. PabGota cun TspkecTu, ynpyroctd, Tpenus. CBsizb
sHepruu u paboTel. [loTeHImanbHAas HSHEPrus Tena, MOAHITOTO HAJ MOBEPXHOCTHIO 3EMIIH.
[loreHunanpHas 3Heprus cxatol npyxuHbl. KuHetmueckas sHeprus. Teopema O KUHETUYECKOU
SHEPruu. 3aKOH COXpPaHEHUsI MEXaHUYECKON SHEPTUU.

emoncmpayuu.

1. HabnromeHrne MeXaHMYECKOTO ABMKEHHUS Tela OTHOCUTENBHO Pa3HbIX TEJ OTCUETa.

2. CpaBHeHHEe TyTell W TPaeKTOPHU JBIKEHHUS OJHOTO M TOTO K€ Tela OTHOCHUTEIHHO
pa3HbIX TEJI OTCUETA.

3. M3mepeHune cCKOpoCTH U YCKOPEHHUSI IPSIMOJIMHEIHOTO TBUYKCHHUS.

4. UccnenoBanue MPU3HAKOB PAaBHOYCKOPEHHOTO JBIKEHUS.

5. Habnronenue NBM>KEHUS Tella 0 OKPYKHOCTH.
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6. HaOmoneHne MexaHMYECKUX SIBICHUH, MPOUCXOIAMIMX B cUcTeMe oTcuéra «Temexka»
npu e€ paBHOMEPHOM U YCKOPEHHOM JBM>KEHUH OTHOCHTEIBHO KaOuHEeTa (PU3HKH.

7. 3aBUCUMOCTb YCKOPEHMSI T€JIa OT MacChl TeJla U ICHCTBYIOLIEH Ha HETO CUJIBL.

8. HaOmroneHne paBeHCcTBa CHJI IPU B3aUMOACHCTBUH TEIL.

9. 3meHeHue Beca Tela Py YCKOPEHHOM JIBUKCHUH.

10. Ilepenava ummynbca IpU B3aUMOJICHCTBUU TEJI.

11. IlpeoOpa3oBaHUs SHEPTHH MTPHU B3AUMOJICHCTBUHU TEJ.

12. CoxpaHeHHe UMIYIIbCA TIPU HEYIIPYT'OM B3aUMO/ICHCTBUN.

13. CoxpaHeHne UMIyJbca MpU a0COIOTHO YIPYTOM B3aUMOICHCTBHUH.

14. HabmroneHue peakTUBHOTO JABUKEHHUS.

15. CoxpaHeHne MeXaHMYECKON PHEPTUH MTPU CBOOOTHOM A ICHUHU.

16. CoxpaHeHHE MEXaHMYECKOW SHEPTHH NP JBIKCHUH TeJla Mo ACHCTBUEM MPYKUHBIL.

Jlabopamopubvie pabomot u onvimel.

1. KoncrpyupoBaHue TpakTa Ui pa3roHa M JaJIbHEHIIEro paBHOMEPHOTO JBHUKEHHS
[IapyKa WU TEJIEKKH.

2. OmpeneneHne cpefHeH CKOPOCTH CKOJBKEHHs Opycka WM JBW)KCHUS MIapuKa 0
HAaKJIOHHOH TUIOCKOCTH.

3. OmpeneneHne yCKOpPEHHWs Tela MPH PaBHOYCKOPEHHOM JBIKEHHH 110 HAKJIOHHOM
MJIOCKOCTH.

4. UccnenoBanue 3aBUCMMOCTH IyTH OT BPEMEHU NPU PABHOYCKOPEHHOM JBIKEHHH O€3
Ha4aJbHOW CKOPOCTH.

5. IlpoBepka runoTessbl: €Ciau MNP PaBHOYCKOPEHHOM JIBUKEHUU 0€3 HayaJlbHOW CKOPOCTH
IyTH OTHOCATCS KaK psAJ HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIIME IPOMEXYTKH BPEMEHU
OJIMHAKOBBI.

6. HccnenoBanue 3aBUCHMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBl HOPMAJIbHOTO
JABJICHMSL.

7. Onpenenennie K03hGHUIMEHTA TPEHUS CKOJIBKEHUS.

8. Omnpenenenue XECTKOCTU MPYKHUHBI.

9. Onpenenenne paboOThl CHIIBI TPEHUS IPU PABHOMEPHOM JBM)KEHUM Tela IO
TOPU30HTAIBHON IOBEPXHOCTH.

10. Omnpenenenue pa®OTHl CUJIBI YIPYTOCTH IpU MOAbEME Ipy3a C MCIOJIb30BaHHEM
HEMO/BM)KHOTO U TOJBMKHOTO OJIOKOB.

11. V3y4eHue 3aK0OHA COXPAHEHUSI SHEPTHH.

Pazgen 9. Mexannueckue KoJ1e0aHUA U BOJHEI.

KonebarenbHoe apmwxkeHne. OCHOBHbIE XapaKTEPUCTUKM KojeOaHWH: MepHoj, 4acToTta,
aMIuIUTYAa. Marematndeckuid W NPYXKHUHHbIM ~ MasTHUKHM. IlpeBpaiieHue »Hepruu 1pu
K0J1e0aTeIbHOM JIBUKEHUH.

3aryxaromue KojeOaHus. BboiHyxIeHHble KosieOaHus. PezoHanc. MexaHHuecKue BOJIHBI.
CBolicTBa MEXaHMYECKHUX BOJIH. [Ipos1osibHBIE M TONIEpeyHbIE BOJHBI. J[JIMHA BOJHBI U CKOPOCTH €€
pacnpocTpaHeHus1. MexaHn4ecKrue BOIHbBI B TBEPIOM TEJE, CEHCMUYECKUE BOJIHBI.

3ByK. I'poMKOCTb 3ByKa 1 BbIcOTa ToHA. OTpaskeHue 3ByKa. IHPpa3ByK U yIbTpa3ByK.

JHemoncmpayuu.

1. HabmoneHnue xosiebaHuit Te1 1o AEUCTBUEM CHIIBI TSHKECTH M CHIIBI YIIPYTOCTH.

2. HaOmonenue koie0aHuii Tpy3a Ha HUTH U HA MPYXKHUHE.

3. Habnronenue BBIHYKIEHHBIX KOJIGOAHH U PE30HAHCA.

4. PacnpocTpaHeHue MPOJI0JIbHBIX U MOTIEPEUHBIX BOJIH (Ha MOJIENN).
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5. HaOmroneHne 3aBHCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKUI pe30oHaHC.

Jlabopamopusie padbomot u onvimel.

1. Onpenenenre 4aCTOTHI M IEPHOJIA KOJICOAHUI MAaTEMaTHYECKOTO MasTHUKA.

2. OmpeneneHne 9acTOTHI U IEPHOAa KOJIeOaHNN IPY)KHHHOTO MasiTHHUKA.

3. HccnenoBanne 3aBUCUMOCTH TepuoOja KoJeOaHWH TOIBEIIEHHOTO K HHUTH Tpy3a OT
JUTMHBI HATH.

4. VccnenmoBaHne 3aBUCUMOCTH TEPHOJIa KOJIEOAHWH TMPYKUHHOTO MAasTHHKAa OT MacChl
rpysa.

5. IIpoBepka HE3aBUCUMOCTH NEpHOJIa KOJeOaHu rpy3a, MOABEIIEHHOTO0 K HUTH, OT Macchl
rpysa.

6. ONBITHI, JEMOHCTPUPYIONINE 3aBHCHMOCTh TIEPHO/Ia KOJICOAHUN MPYKUHHOTO MasTHHKA
OT MaccChl Tpy3a U KECTKOCTU MPYKUHBI.

7. 3mepeHue yCKOpeHHsl CBOOOTHOTO MaIeHHUS.

Paznes 10. DinekTpoMarHuTHOE MOJ1e M 3J1eKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMArHUTHOE MoJie. DJIEKTPOMArHUTHBIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[Ikaa 3MeKTpOMarHuTHBIX BOJIH. VCIIOTb30BaHNE AIIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3H.

DnekTpoMarHuTHas npupoja ceera. CKkopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

emoncmpayuu.

1. CBoiicTBa 3€KTPOMarHUTHBIX BOJIH.

2. BonHOBbIE CBOMCTBA CBETA.

Jlabopamopnuwie pabomel u onvimel.

1. M3y4yeHune CBONCTB AJIEKTPOMArHUTHBIX BOJIH C TTIOMOIIbIO MOOMJILHOTO TenedoHa.

Pa3nen 11. CBeroBble siBICHHS.

JlyueBas mopnens cBera. Mctounuku cBera. [IpsMosmHeitHOe pacnpoCTpaHEHHE CBETA.
3atmenus CousiHina u JIynel. Otpaxkenue cBera. [nockoe 3epkaiio. 3aKOH OTPaXKEHHS CBETA.

[Ipenomiienne cBera. 3akoH mpenomiieHUs cBeta. [lonHOe BHyTpeHHee OTpa)K€HUE CBeETa.
Hcnonp30BaHue MOJHOTO BHYTPEHHETO OTPAXKEHUS B OITHYECKUX CBETOBOJIAX.

Jlunza. Xox mydeit B naumH3e. OnTuyeckas cuctema (oToamnmapara, MHKpPOCKONa H
Teneckona. ['1a3 kak ontuyeckas cucreMma. bam3opykoCcTs U JaIbHO30PKOCTb.

Paznoxxenne 6enoro ceera B cnektp. OnbiTel HetoToHa. CliokeHHe CHEKTPaIbHBIX IIBETOB.
Jucnepcus csera.

Hemoncmpauuu.
[IpsiMonMHENHOE pacCIPOCTPAHEHHUE CBETA.
OTtpaxxeHue cBera.
[Tonyuenue n300pakeHHit B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.
OnTuyeckuii CBETOBO/I.
Xon nyueit B cobuparomeit JuHse.
XoJ Jyder B pacCenBarolel JIMH3E.

NG~ ®WDdE

[Tonyuenue n300pakeHH ¢ TOMOIIBIO JTUH3.

. [puanun neiictBus ¢poroanmnapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Mopens rnasa.

11. PasnoxxkeHue Oenoro cBeTa B CIEKTP.

12. TlomyueHue 6e10T0 CBETA MPH CIOKEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopusie pabomot u onvimol.
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1. VccnenoBanue 3aBUCUMOCTH yrjla OTPa)kKEHUsI CBETOBOTO Jyda OT yIJla NaJeHHUs.

2. 3yyeHne XxapakTepUCTUK N300paKEeHUs IPEIMETa B IUIOCKOM 3€pKaJie.

3. HccnenoBanne 3aBUCUMOCTH yIJIa TPEIOMIICHHS CBETOBOTO JIyya OT yrja MajeHus Ha
I'PaHULIE «BO3LyX—CTEKIION.

4. TlonydeHue n300paxeHuil ¢ MOMOLIbI0 COOMPAOILIEH JIUH3BI.

5. Omnpenenenne GOKYCHOTO PACCTOSIHUS M ONITUYECKOM CHIIBI COOMpPArOIei JINH3BL.

6. OmBITHI IO PA3NIOKEHHUIO OETIOTO CBETA B CHEKTP.

7. OmpITBl TIO BOCHPUATHIO I[BETAa IPEIMETOB MpPU WX HAOIIOJCHUM 4Yepe3 IBETOBHIC
GUIBTPHI.

Pa3znen 12. KBanToBbI€ sIBJIEHHS.

OmneiTel Pesepdopna u manerapHas monenb aroma. Mojens atoma bopa. Mcnyckanue u
roryionieHue ceera aroMoM. KBaHTel. JInHelHyaThIie CIIEKTPBI.

PamnoaktuBHOoCTh. Anbda, Oera- u ramma-m3nydeHus. CTpoeHue aTOMHOTO sapa.
Hykinonnas ™opnens aromHoro sigpa. M3orombl. PanumoakTuBHble mnpeBpamieHus. l[lepuon
MOJIypacnaia aTOMHBIX sJIEp.

SnepHble peakuuu. 3aKOHBI COXPAaHEHHUS 3apsAJA0BOIO U MAacCOBOTO YHUCEN. DHEPrusi CBS3U
aToMHbIX sifiep. CBs3b Macchl U dHepruu. Peakiuu cuHTe3a u aeneHus saep. McTouHUKY SHEprun
CouHIia ¥ 3BE3]1.

SAnepHas sHepreTuka. JleicTBUSA paAMOAKTUBHBIX U3JIyYEHHUI Ha )KUBBIE OPTaHNU3MBI.

emoncmpayuu.

CrexTpsl U3JIy4eHHs U TOTJIOIIECHHUSL.
CrnexTpsl pa3InyHbIX Ta30B.

Cnekrtp Bogopoaa.

Ha6nronenue tpexoB B kamepe BuibcoHa.
PaboTa cuéTurka HOHU3UPYIOUTUX U3Ty4YEHUH.

ok whE

Peructpanus nznydeHus NpupoIHbIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnwie pabomel u onvimel.

1. HaGnropeHue CIulONIHBIX U JMHEHYAThIX CIIEKTPOB U3ITyUCHHUS.

2. HccrnenoBanue TPEKOB: HM3MEPEHHE DSHEPTMM YACTHIBI [0 TOPMO3HOMY IyTH (IO
dhoTtorpadusim).

3. 3mepenue paanoakTuBHOTO (oHA.

IHoBTOpHUTEILHO-00001IAIOIINIH MOIYJIb.

[ToBTOpUTENBHO-0000IIAIOINUKA MOTYIb MpeHA3HAYCH IS CUCTEMATH3auu 1 0000IeH s
MIPEIMETHOTO COJIEP>KAHUS U OMbITa ACITEIbHOCTH, MPHOOPETEHHOTO MPHU M3YyYEHHH BCEro Kypca
¢bu3ukyM, a Takxke I MOATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMEHY MO (HU3UKE s
oOyuaronuxcs, BhIOpaBIINX ATOT YIEOHBII MpeaMeT.

[Ipyu M3yd4eHUH NaHHOTO MOIYJNS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUABI JIESTEIBHOCTH,
Ha OCHOBE KOTOPBIX 00ECTIeYnBACTCS JOCTIKEHUE MPEIMETHBIX U METAPEIMETHBIX INIAHUPYEMBIX
pe3ynbTaToB 00ydeHus, (HOpMHUpYETCS €CTeCTBEHHOHAy4YHasi TPaMOTHOCTb: OCBOEHHE HAayYHBIX
METO/IOB HCCIICZIOBaHMs SBJICHUN NPUPOJIBI U TEXHUKH, OBJIAJEHUE YMEHUSMH OOBSICHSTH
(buznueckue sBIEHUS, MPUMEHsS MOJIydeHHbIC 3HAHUSI, PEIIaTh 33/1a4H, B TOM YHCIIe KaYeCTBEHHbBIE
U DKCIIEPUMEHTATbHbIE.

[MpuHIMIHATEHO AESITeTFHOCTHBIN XapakTep JaHHOTO pasliena peaau3yercs 3a CYET TOoro,
9TO0 00yUaroUecs BHITOIHSIIOT 3aaHNs, B KOTOPBIX UM MPEAIaraeTcs:

Ha OCHOBE TMOJYYEeHHBIX 3HAHUI Paclio3HaBaTh U HAYYHO OOBSICHATH (PU3MUECKUE SBIICHUS B
OKpY’Karollel TpUpo/ie U IOBCETHEBHOM KU3HU;
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HCIIOJIb30BATh HAYYHBIC MCTOJbI HCCJICIOBAHUA (bHSI/I‘{eCKI/IX HBHCHHﬁ, B TOM 4YHUCJIIC IJId
IIPOBCPKH TMIIOTE3 M MOJIYUYCHHA TCOPCTUYCCKUX BBIBOIOB,

O0OBSICHITH HAaY4YHBIC OCHOBLI Han0oJIee Ba)KHBIX I[OCTI/I)KCHI/Iﬁ COBPCMCHHBIX TGXHOHOFHﬁ,
HaAIpuMeEp, MPAKTUYCCKOTIO0 HCIHOJb30BAHUA PA3JIMYHBIX HCTOYHHUKOB SHCPIrMHM HAa OCHOBEC 3aKOHa
MMpeBpaliCHUA 1 COXpPaHCHHA BCCX N3BCCTHLIX BUJOB SHCPIrHH.

3. INIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBbI
«0/1.01.08. PU3ZUKA»

N3yuenne pu3uKyu Ha ypOBHE OCHOBHOTO OOIIEr0 00pa30BaHMUs HANIPABIIEHO HA JOCTH)KEHUE
JIMYHOCTHBIX, METAIIPEIMETHBIX U NMPEAMETHBIX 00pa30BaTENbHBIX PE3YJIbTATOB.

3.1. IM4HOCTHBIE Pe3y/JIbTAThI

B pesynbrare usydenuss ¢uszuku y oOyuaromierocss OyayT cQOpMHUpOBaHBI CIEAYIONINE
JIMYHOCTHBIE PE3YJIbTATHI B YACTH!

1) naTPHOTHYECKOTr0 BOCIIUTAHUSA:

MPOSIBIIEHNE MHTEpPEeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOM (Qu3nuecKoin
HayKH;

IIEHHOCTHOE OTHOIIIEHUE K JOCTHKEHUSIM POCCUNUCKUX YIEHBIX-(PU3UKOB;

2) rpakIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

FOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCY)XJIEHUU OOILECTBEHHO 3HAYMMBIX U 3TUYECKHX
po0sieM, CBA3aHHBIX C MPAKTUYECKUM MIPUMEHEHHUEM JOCTIKEHUN (DU3HKY;

OCO3HAaHHE BaKHOCTU MOPAIbHO-3TUYECKUX MIPUHIUIIOB B JIEATEIBHOCTH YUEHOTO;

3) acTeTM4YeCKOr0 BOCIIUTAHMS:

BOCIIPUSITUE ICTETUYECKUX KauecTB (PM3MUECKON HayKu: €€ TapMOHHUYHOTO IMOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 MO3HAHUSA:

OCO3HAHHE LIEHHOCTH (PU3MYECKOW HAyKH KaK MOIIHOTO MHCTPYMEHTa I103HAaHUS MHUpA,
OCHOBBI Pa3BUTHSI TEXHOJOTHH, BAXKHEUILIEH COCTABISIONICH KyJIbTYpHI;

pa3BUTHE HAYYHOU JIF0003HATEILHOCTH, HHTEpECa K UCCIIE0BATEIBCKOM IEITEIIbHOCTH;

5) popMupoBaHus KYJbTYPbI 310POBbSI M SMOIMOHAJIBLHOI0 0J1Ar0NOJyYHsI:

OCO3HaHHE LIEHHOCTH 0e30macHoro o0pa3a >KU3HHU B COBPEMEHHOM TEXHOJIOTMYECKOM MUPE,
BKHOCTHU TpaBUJ O€30MacHOro MOBEACHUS HA TPAHCIOpPTE, HAa JOPOrax, C AJIEKTPUUYECKHM U
TEIJIOBBIM 00OPYIOBAHUEM B JIOMAIIIHUX YCIOBUSX;

c(hOpMUPOBAHHOCTH HaBbIKa peduIeKCHH, MPU3HAHNE CBOETO MpaBa Ha OMMOKY U TAKOTO Ke
IpaBa y APyroro 4eI0BeKa;

6) TPy10BOr0 BOCIIUTAHUA:

AaKTUBHOE YyYacTHe B PEIICHUWU MPaKTHYECKUX 3a7ay (B paMKaX CeMbH, 00pa30BaTeIbHOU
OpraHu3aIiy, TOpoJIa, Kpasi) TEXHOJIOTHUYECKON U COIMANTbHON HAMpaBICHHOCTH, TPEOYIOIINX B TOM
grcie U GU3NYECKUX 3HAHMUIA;

MHTEpEC K MPaKTUIECKOMY U3yUeHHIO TIpodeccuil, CBI3aHHBIX ¢ PU3UKOIL;

7) 3K0JIOrH4eCKOr0 BOCIIMTAHMA:

OpUEHTAIlMsl Ha MpUMEHeHHe (U3MUECKUX 3HAHUU M pelieHHusl 3a7ad B 00JacTu
OKpYXalolllel cpefpl, MUIAaHUPOBAHUS MOCTYNKOB M OLIEHKHM HX BO3MOXHBIX MOCIHEACTBUN s
OKpY’KaroLlEen Cpeibl;

OCO3HaHHUE TJI00aTBHOTO XapaKTepa SKOJOTHIECKHX MPOoOJieM U MyTel UX peleHus;
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8) aganTanuu K M3MEHSIIOIUMCS YCJIOBUSM COUMAIBLHOI U IPUPOIHOMH Cpeabl:

MOTPeOHOCTh BO B3aWMOJCWCTBHHM TPH BBIMOJTHCHUM WCCICIOBAHUA H  IMPOCKTOB
(bu3HUeCKOi HANPABICHHOCTH, OTKPBITOCTD OTBITY U 3HAHUSM JIPYTHX;

MOBBIIIIEHUE YPOBHS CBOCH KOMIIETCHTHOCTHU Y€pe3 MPAKTUIECKYIO ACSITEITLHOCTD;

MoTpeOHOCT, B (OPMUPOBAHWU HOBBIX 3HAHWN, B TOM 4YHUCIC (DOPMYIHPOBATH HICH,
MTOHSATHS, TUTIOTE3bI O (PU3HUECKUX OOBEKTAX U SIBJICHUSX;

OCO3HaHWE ACPHUIIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETCHTHOCTEH B 001acTH (DU3HKHY;

TUTAHUPOBAHUE CBOCTO PA3BUTHS B IPUOOPETCHUH HOBBIX (PM3NICCKUX 3HAHUM;

CTpEMJICHHE aHAJIU3UPOBATH U BBISBIISITH B3AMMOCBSI3H MPUPOIBI, OOIIECTBA M SKOHOMUKH, B
TOM YHCJIE C UCTIOJIb30BaHNEM (PU3NICCKUX 3HAHU;

OIICHKA CBOMX JCWCTBHM C YYEéTOM BIMSHUS Ha OKPYXKAIOIIYIO CpPEeAy, BO3MOXKHBIX
ri100aJIbHBIX MTOCJIEACTBUM.

3.2. MeranpeaMeTHble pe3yJibTaTbl

B pesynbTare ocBoeHHs mporpamMmsbl No ¢usnke y oOywaromierocsi Oynyr chopMHUpOBaHbI
MeTanpeJAMeTHbIe Pe3yJbTaThl, BKIIOUYAIONINE TIO3HABATEIBHBIC YHUBEPCAJIbHBIE YUeOHBIC
JCHCTBYS, KOMMYHUKATHBHBIC YHUBEPCAbHBIC YICOHbIC JICHCTBUS, PETYJIATHBHBIC YHUBEPCATbHBIE
y4eOHbIE JCHCTBUA.

IMo3naBaTenbHbIe YHHBeEPCAJIbHBIE YUeOHbIE TeiicTBUSA

ba3zoevie nozuueckue oeiicmeus:

BBISIBIISITH M XapaKTE€PU30BaTh CYIIECTBEHHbIE MMPU3HAKU 0OBEKTOB (SBJICHMI);

yCTaHABIUBATh CYIIECTBEHHbIN NMPHU3HAK KiacCU(PUKAIMK, OCHOBAaHUS Uil 0000IIeHus U
CpaBHEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH W MPOTHUBOPEYHMS B paccMaTpUBaeMblX (akTaX, AAHHBIX U
HaOJIOICHUSAX, OTHOCALIUXCS K (PU3NUECKUM SIBIIEHUSIM;

BBISIBIISITh NIPUYMHHO-CIICJICTBEHHBIE CBSI3W MPH  M3YYCHUHU (UBNYECKUX SBICHUNA U
MIPOLIECCOB, JIeNIaTh BBIBOJbI C MCIOJB30BaHUEM JEAYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIOUECHUH,
BBIJIBUTAaTh TUIIOTE3bI O B3AUMOCBS3SIX (PU3MUYECKUX BETUUHH;

CaMOCTOSITEIPHO BBIOMpaTh CIOCOO pemieHus ydeOHOW (M3MYecKor 3amaun (CpaBHEHHE
HECKOJIbKUX BapHaHTOB peEIIeHUs, BHIOOp Haubosiee MOAXOMAAIIETO C YYETOM CAMOCTOSTEIBHO
BBIJICTICHHBIX KPUTEPHEB).

ba3zoevie uccnedosamenvckue oeiicmeusn:

HCII0JIb30BaTh BOMPOCHI KaK HCCIIEA0BATENbCKII HHCTPYMEHT MO3HAHMS;

MPOBOJUTH MO CAMOCTOSITENIBHO COCTaBICHHOMY IUIaHY OIBIT, HECIOXKHBIA (DU3HUeCKUn
AKCIEPUMEHT, HeOOJIbIIIOE HCCe0BaHNE (PU3UUECKOTO SIBJICHHUS,

OIICHUBAaTh Ha MPUMEHHUMOCTh M JOCTOBEPHOCTh HHGOPMAIMIO, TMOJIYYEHHYIO B XOJI€
WCCIIeTOBAHUS W IKCTIEPUMEHTA;

CaMOCTOSATENIBHO (POpMyIHpoBaTh 000OLIEHUS W BBIBOJBI IO pe3yJbTaTaM IMPOBEIEHHOTO
HaOIIO/ICHUS, OTIBITA, UCCIIEIOBAHMUS,

IIPOrHO3UPOBATh BO3MOJKHOE JajibHeilee pa3BUTHE (DU3NYECKUX IPOILIECCOB, a TaKKe
BBIJIBUTaTh MPENOJIOKEHUs 00 UX Pa3BUTHUHU B HOBBIX YCIOBUSX U KOHTEKCTaX.

Paboma c ungpopmayueii:

MPUMEHSTh pa3IUYHbIE METOJbI, WHCTPYMEHTBHI W 3ampochl TpHU TOWCKE U OTOOpe
nH(OPMALIUY WIH JAHHBIX ¢ Y4ETOM MPEATIOKEHHON yueOHOM Qu3ndeckoit 3a1auu;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIIPETUPOBATh HHPOPMAIUIO PA3THUHBIX BHIOB
1 (opM Tpe/ICTaBICHHUS,
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CaMOCTOSITEIbHO BBIOMpATh ONTHUMAIbHYIO (OpMy TMpeacTaBieHHs HHPOpPMAUU U
WLUTIOCTPUPOBATH PelaeMble 33Jaul HECIOKHBIMU CXEMaMH, AUarpaMMaMi, HHOW TpapuKoi U UX
KOMOUWHAITUSIMH.

KoMMyHuUKaTHBHBbIE YHUBePCAJIbHbIE YUeOHbIe JelicTBUA:

B XOJIe 00CYXICHHUsI y4eOHOTO MaTepuaia, pe3ylbTaToB JabOpaTOPHBIX pabOT U MPOEKTOB
3aJlaBaTh BOIIPOCHI IO CYHIECTBY OOCYXJAaeMOW TE€Mbl M BbBICKA3bIBATh MJIEH, HAllCJICHHBbIE HA
pelIeHre 3a1aui U NoJiiepKaHue 01aroKenaTeIbHOCTH OOLICHMS;

COIOCTABJISITh CBOM CYXKJIEHUS C CYXJIECHUSMHU JIPYTUX YYaCTHUKOB JAMAJIOra, 0OHApYKUBATh
pa3IM4Mue U CXOICTBO MO3ULINI;

BBIpaKaTh CBOIO TOUKY 3PEHHS B YCTHBIX M TUCHMEHHBIX TEKCTaX;

MyOJIMYHO TPEACTABISITh PE3yJAbTaThl BBHIIIOJHEHHOTO (PU3UYECKOTO OTMbITA (IKCIIEPUMEHTA,
HCCTIeI0BaHUs, TIPOEKTA);

MOHWMAaTh M HCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIMBHIYATbHON PabOTHI MpHU
pELIeHUH KOHKPETHOM (pr3nueckoil mpoOiemsl;

MPUHAMATh IEJTH COBMECTHON JEATENbHOCTH, OpraHWU30BBIBATH JCWCTBUS 1O €€
JNOCTHKEHHIO: paclpedesiTh POoJiu, OOCYXAAaTh IMPOIECCHl M Pe3yabTaTbl COBMECTHOW paboThl,
000011aTh MHEHUSI HECKOJILKUX JTFO/ICH

BBITIOJIHATh CBOIO 4YacTh paboOThl, JOCTUras KayeCTBEHHOTO pe3yjlbTaTa II0 CBOEMY
HaTPaBJICHUIO U KOOPIUHUPYS CBOU ACUCTBHS C APYTMMH WICHAMH KOMaH/IbI,

OIICHMBAaTh Ka4ye€CTBO CBOET0 BKJIaJa B OOLIUI NPOIYKT MO KPUTEPUSM, CAMOCTOSTEIHHO
chOpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBepPCcaJbHbIe YUeOHbIE 1eiCTBHS

Camoopzanuzayus:

BBISIBIISITh MPOOJIEMBbI B JKU3HEHHBIX M Y4YEOHBIX CUTYyalUsiX, TPEOYIOLUIUX ISl peuIeHUs
(bU3UYECKUX 3HAHU;

OpUEHTHPOBAThCSA B PA3NIMYHBIX MOJAXOJaX TMPUHATUSA peHIeHUH (MHIUBUAYAIbHOE,
MIPUHSATHE PEIICHUs B TPyIIe, IPUHITHE PELICHUI IPYIIOii);

CaMOCTOSITEJIBHO ~COCTaBIISITh AITOPUTM pelleHus (U3MUecKoil 3ajaud WM  IUIaHa
UCCIIEIOBAHUS C YUETOM MMEIOLIUXCA PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH, apryMEeHTHPOBAThH
npeiaraéMble BapuaHThl PelICHU;

JienaTh BbIOOP U OpaTh OTBETCTBEHHOCTD 3a pPEIlICHHUE.

CamoKoHmponb, IMOUUOHATbHBLIL UHM EITIEKNL:

JaBaTh aJIEKBaTHYIO OIICHKY CUTYyallMu U MpeJyiaraTh MiaH e€ U3MEHEeHHUS,

OOBSACHATh MPUYMHBI JOCTHXKEHHUS (HEIOCTHIKEHHUS) PEe3yabTaTOB JESATENbHOCTH, 1aBaTh
OIICHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JEATEIHHOCTH (B TOM YHCIE B XOJ BBIMOJIHEHHS (PUIUYECKOTO
UCCIIEIOBAaHUSI MM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENILCTB, W3MEHHMBILUXCS CHUTYallUH,
YCTaHOBJICHHBIX OITMOOK, BOSHUKIINX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJbTaTa eI U YCIOBHSIM;

CTaBUTh ce0sl HA MECTO JPYroro 4ejaoBeKa B X0/ CIIOpa WIM JUCKYCCHM Ha HAyYHYIO TEMY,
MIOHUMATh MOTHUBBI, HAMEPEHUs U JIOTUKY JPYroro;

MIPU3HABATH CBOE MPaBO Ha OIIMOKY MPU pelIeHuH PU3NUECKUX 3a/1a4 UIIH B YTBEPKACHUAX
Ha Hay4YyHbIE TEMbI U TaKOE K€ MPaBO JIPYroro.
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3.3. IlpeameTHBbIE pe3y/abTAThI

K xoHiy oOydyenust B 7 KJjacce MpEIMETHBIE PE3yJabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOYUAIONINXCS YMEHHI:

- HCTIOJIH30BAaTh MOHATHUS: (PU3UYECKHE U XMMHUYECKHE SIBJIICHUS, HAOIIOICHHE, SKCIICPUMEHT,
MO, THUTIOTE3a, CAMHHIBI (PU3UYCCKHX BEIIMYUH, aTOM, MOJICKYJIa, arperaTHbie COCTOSHUS
BemiecTBa (TBEPAOE, IJKHUIKOE, Ta3000pa3HOE), MEXaHMYECKOe JBIKEHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MPSIMOJUHEHHOE), TPACKTOPHUsI, pABHOJICHCTBYIOIIAs cuia, Aedopmarus (yrnpyras,
MIJIACTUYECKAst ), HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

- paznuuath sBiaeHUS (AuQQy3usi, TEIUIOBOE IBWKEHHWE YaCTHI[ BEIIECTBA, PaBHOMEPHOE
JBKEHHE, HEPABHOMEPHOE JIBUKEHUE, UHEPIIHS, B3AaMMOICHCTBHE TEJl, pABHOBECHE TBEP/BIX TEJ C
3aKpeTUIEHHOW OCBIO BpalleHUs, Mepeaadya JaBleHUus TBEPIBIMHU TeJIaMH, JKHIKOCTSIMH U Ta3aMH,
aTMoc(epHOe JaBJICHHE, TUIaBaHUE TeJI, MPEBPAIICHUS MEXaHUYECKON SHEPTHH) M0 OMUCAHUIO0 MX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIONIUX JTaHHOE (PU3UUYECKOE SIBIICHHUE;

- pacro3HaBaTh MPOSIBICHUE N3YYCHHBIX (DU3UUYECKUX SIBIEHUN B OKPY)KAIOIIEM MHUPE, B TOM
yucie GU3NYecKue SIBJICHUS B IPUPOJIE: MPUMEPHI IBUKEHUS C PA3IMUYHBIMUA CKOPOCTSIMU B KUBOU
W HEXUBOW TPHUPOJE, NEWCTBHE CHIIBI TPEHUS B MPHUPOJIE W TEXHUKE, BIUSHUE aTMOCHEPHOTO
JABJICHUS HA JKUBOW OpPraHW3M, TUTABaHUE PhIO, phIYard B TeJie YeJOBEKa, MPU ATOM MEPEBOJIUTH
MPaKTUYECKYIO 3aJjauy B y4eOHYIO0, BBIJACNATh CYIIECTBEHHBbIE CBOMCTBa (MpU3HAKU) (PU3HUECKUX
SIBJICHU;

- OTIMCHIBaTh M3yYCHHBIC CBOMCTBA TeNl M (PU3WUECKUE SIBIICHUS, WCIONB3yd (pu3ndeckue
BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMsI, MTyTh, CKOPOCTh, CPEAHSISI CKOPOCTh, CHIIa
YIOPYrOCTH, CHUJIa TSXKECTH, BEC Tela, CHJIa TPeHus, AaBlieHHe (TBEPAOro Telna, KUIKOCTH, rasa),
BBITAJIKMBAIOIIAsl CHJIa, MeXaHW4ecKass paboTa, MOIIHOCTb, IIJIEUYO CHJIBl, MOMEHT CHJIBI,
K03 (UIIMEHT TOJIE3HOTO JAEUCTBUS MEXaHU3MOB, KUHETUYECKash U MOTEHUHUANbHAsI SHEPrus), Npu
OTHMCAHUU MPABWIBHO TPAKTOBATh (PU3MUECKUN CMBICI UCIOJIb3YEMBIX BEIMUUH, UX 0003HAYEHUS 1
€IUHULIB (PU3UYECKUX BEJIWYUH, HAXOAUTH (OPMYINbI, CBA3BIBAIOIINE ITaHHYIO (PU3UYECKYIO
BEJIMYMHY C APYTUMHU BEIWYHMHAMHU, CTPOUTH TI'padUKHd HM3YYEHHBIX 3aBUCHUMOCTEH (PU3NYECKUX
BEJIMYMH;

- XapaKTepu30BaTh CBOICTBA Tel, (GU3NYECKHE SBJICHUS M MPOLECCHI, UCIONb3Yys MpaBHiia
CJIOKEHUS CWJ (BIIOJIb OJHOW MpsiMOii), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumesa, MpaBHIIO
paBHOBecHsl pblyara (0J0Ka), «30JI0TO€ MPaBUIIO» MEXaHUKH, 3aKOH COXpPAaHEHHS MEXaHWYEeCKOM
SHEPTruH, IPU 3TOM JaBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA M 3aIlMCHIBATh €r0 MaTeMaTH4EeCKOe
BBIPAKEHUE;

- OOBSCHATH (PU3UYECKHE SBIICHUS, MPOIIECCH U CBOMCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE
CUTYyallull MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBHISBIATH MPUUYMHHO-CIEICTBEHHBIC CBS3H,
CTpOUTh OOBSCHEHHE U3 |—2 JOrHYecKuX IIaroB C Omopoil Ha 1-2 H3y4EeHHBIX CBOWCTBA
(buznuecKkux ABIeHUH, GPU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

- pemiath pacy€THble 3a7aud B 1—-2 [EHCTBUS, HCHONB3Ys 3aKOHBI U (GOPMYJIBI,
CBsI3BIBANOINME (DU3MUECKHE BEIMYMHBI: HA OCHOBE aHAIM3a YCJIOBHS 3aJauyd 3allMChIBATh KPAaTKOE
yCIOBUE, MOJACTaBIATh (PU3MUECKHe BEIUYMHBI B (HOPMYIbl U TMPOBOJIUTH PACU€Thl, HAXOIUTh
CIpaBOYHbBIE JaHHBIE, HEOOXOAUMBIE TS peUIeHHs 3a/a4, OLIEHUBATh PEATUCTUYHOCTD MOTy4YEeHHOM
(bu3MUECKON BEIUYUHBL;

- pacmo3HaBaTh MPOOIEMbI, KOTOPbIE MOKHO PEIIUThH MPU MOMOIIH (PU3HUECKUX METOJIOB, B
ONMCAaHUU MCCIEIOBAHUS BBIJIEIATh IPOBEPSIEMOE MPEANOJIOKEHHE (THUIOTE3y), pa3iudarb U
MHTEPIPETUPOBATH MOJTYUCHHBIN pe3yabTaT, HAXOAUTh OMKUOKHA B XOJE OMbITA, JENIaTh BHIBOJBI 110
€ro pe3yJibTaTam;
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~ IPOBOAUTH OTIBITHI 110 HAOMIONEHHUIO (PU3UYECKHUX SBJICHUHM MM (PU3MUYECKUX CBOMCTB TE:
(dbopMynupoBaTh TPOBEpSEMBbIC TPEAINONONKEHHs, COOMpaTh YCTAaHOBKY W3 IPEAJIOKEHHOTO
000pyI0BaHus, 3aIMCHIBATH XO/1 OTIBITA U (POPMYIUPOBATH BHIBOJIBI,

~ BBIIOJIHATH TIPSMBIE U3MEPEHUSl PAcCTOSHUS, BPEMEHHU, Macchl Teia, o0bEMa, CHUJIbl U
TEeMIepaTypbl C HCIOJIB30BAHUEM aHAJIOTOBBIX M IIM(POBBIX MPUOOPOB, 3aMUCHIBATH NMOKA3aHUS
prOOPOB ¢ YIETOM 33aJaHHOW a0COTFOTHOW MOTPEITHOCTH U3MEPEHUIA;

- POBOJIUTh MCCIICAOBAHUE 3aBHCUMOCTH OIHOW (DM3MUYECKON BEIMYHMHBI OT JAPYrol ¢
HCI0JIb30BAHUEM NPSIMBIX HM3MEPEHUH (3aBUCHUMOCTH IIyTH PaBHOMEPHO JBHXKYLIETOCsS Tejla OT
BpEMEHHU [BWKEHUS Teja, CHJIbl TPEHHUS CKOJIbKEHUS OT Beca Tejla, KadecTBa 0O0pabOTKU
MOBEPXHOCTEH TeNl M HE3aBUCHUMOCTH CHJIbl TPEHUS OT IUIOIIAAW CONPUKOCHOBEHHUS TEJl, CHJIBI
YOPYrOCTH OT YIJIMHEHMSI IPYKUHBI, BHITAJIKUBAIOIIEH CHIIBI OT 00bEMa MOrpyKEHHOM yacTu Tena
U OT IJIOTHOCTU JKUJKOCTH, €€ HE3aBUCUMOCTU OT IJIOTHOCTHU Te€ja, OT IIIyOMHBI, Ha KOTOPYIO
MOTPYKEHO TEJIO, YCIOBUH IJIaBaHUS TE€J, YCIOBUM paBHOBECHs pbhlyara U OJIOKOB), yHaCTBOBATh B
IUTAaHUPOBAHUM Y4eOHOTO HCCIIEOBaHMs, coOOMpaTh YCTAaHOBKY M BBINOJHATh U3MEpPEHUs, CIeays
MPEIIOKEHHOMY IUIaHy, (UKCHUPOBATh pE3yiIbTaThl IOJYUYEHHON 3aBUCUMOCTH (PU3MUECKUX
BEJIMYMH B BHUJE MPEAJIOKEHHBIX TaOnull U Trpa@HUKOB, JeNaTh BBIBOJBI IO pe3ylbTaTaM
HCCIIEIOBAHUS;

- IPOBOJIUTH KOCBEHHBIC U3MEPEHUS (PU3NICCKUX BEITUYHH (TUIOTHOCTH BEIIECTBA KHUIKOCTH
U TBEPHOTO Tejla, CUjla TPEHUS CKOJIbKEHHS, JaBJeHHE BO3JlyXa, BBITAJIKMBAIOLIAs CHUIIA,
JefcTByIONas Ha MOTPYXKEHHOE B JKUJIKOCTh Te€N0, KOA(D(UIHMEHT MOJE3HOro ASHCTBUS MPOCTHIX
MEXaHHU3MOB), CJeQysd MPEUIOKEHHOM WHCTPYKLUMU: TpPU BBHINOJHEHUH H3MEpEeHUil coOupaTh
JKCIIEPUMEHTAIIBHYIO YCTAHOBKY M BBIYMCIIATh 3HAUEHHE NCKOMOW BEJINUNHBI;

- cobOmoaTh  TpaBWJA TEXHUKH  O€30MacHOCTH mpu  paboTre ¢ Jab0paTOPHBIM
000pyI0BaHUEM;

- YKa3bIBaTh MPUHIIMIIBI IEHCTBUS MPUOOPOB U TEXHUUECKUX YCTPOMCTB: BEChI, TEPMOMETD,
JTMHAMOMETp, COOOIIAIOIIKNECsS COCynbl, 0apoMeTp, pblyar, MOJBMXKHBIA M HEMOJBMXKHBIM OJIOK,
HAaKJIOHHAS [JIOCKOCTh;

- XapaKTepu30BaTh MPUHIIUIBI ACHCTBUS U3yYEHHBIX IPUOOPOB U TEXHHUUECKUX YCTPOUCTB C
OTIOPOM Ha MX OMUCAaHMS (B TOM YHCIE: MOAIIUITHUKY, YCTPOUCTBO BOJONPOBOIA, THIPABINYECKUI
mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HAcOC, apeoMEeTp), MCHOJb3ys 3HAaHUS O CBOMCTBax
(buznyeckux ABJIeHUH, HEOOX0qUMbIe (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

- IPUBOAWTH MNpPUMEPHl (HAXOAUTh HH(POpPMAIMIO O TMpUMepax) MPAKTHYECKOTO
WCIO0JIb30BaHUs (PU3NYECKUX 3HAHHUI B MOBCEAHEBHOW KU3HHU JUIsl 0OecriedeHust 6e30MacHOCTH MPU
oOpaillleHnu ¢ IpubopaMu U TEXHUYECKUMH YCTPONCTBAMH, COXPAHEHUS 370POBbSl U COOIIOCHUS
HOPM 3KO0JIOTMYECKOT0 MOBEJICHHS B OKPYKAIOUIEH Cpee;

- OCYILIECTBIISITH OTOOP UCTOYHUKOB MH(opManuu B IHTepHETe B COOTBETCTBHHU C 33JJaHHBIM
MIOMCKOBBIM 3allpOCOM, HA OCHOBE HUMEIOLIUXCS 3HAaHUM W MYTEM CpPAaBHEHUS pa3IMYHBIX
HMCTOYHUKOB BBIACNATh WH(MOpPMAINIO, KOTOpas SIBISETCS MPOTUBOPEUMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

-~ ICTIOJNIb30BaTh TMPHU BBITIOJHEHUU YUEOHBIX 3aJlaHW HAyYHO-TIOMYJSPHYIO JHUTEPaTypy
(bu3MUECKOTO Co/Iep KaHUsl, CIIPAaBOYHBIE MaTepUallbl, pecypchl cetu MHTepHeT, BnajeTs npuémMamMmu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMAIIMH U3 OJHON 3HAKOBOUW CHCTEMBI B IPYTYIO;

- co3aBaTh COOCTBEHHbBIE KpaTKHME MHCbMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE 2—3
HMCTOYHUKOB HMH(OpMAIK (U3HMUECKOTO COACPKAaHUSA, B TOM 4YHCIE MyOJMYHO [enaTh KpaTKue
COOOIEeHUs O pe3yapTaTaXx MPOEKTOB WM YYEeOHBIX HCCIEAOBAHUN, TPU ITOM TPaMOTHO
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WCIOJb30BaTh M3YYEHHBIH TMOHATUHHBIN ammapar Kypca (HU3UKH, CONpPOBOXAATH BBICTYILJICHHUE
MpE3EHTALNEN;

- TIpU BBINOJIHEHUU YYE€OHBIX NPOEKTOB W HCCIEAOBAaHUM pacmpenessTh O0O0sS3aHHOCTU B
rpymnmc B COOTBETCTBUH C MMOCTABJICHHBIMUA 3aJia4aMU, CICAWUTH 3a BBIIIOJHCHUCM IlJIaHA I[GflCTBPIﬁ,
aICKBATHO OLICHUBATh coOCTBEHHBIH BKJIaqg B ACATCIIBHOCTD TPYIIIIEI, BBICTpanBaTh
KOMMYHUKATHBHOC B33,I/IMOI[€I>10TBH€, Y4YUTBIBAs MHCHUC OKPYKarOIIHX.

K xoHmy oOydyeHus B 8 KJjacce mpeIMETHBIC Pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTD y O0yUAIOIINXCS YMEHU:

- UCIIOJIb30BATh IMOHATHA: MacCa M pasMCpbl MOJICKYJI, TCIIJIOBOC IABMXXCHUC aTOMOB M
MOJICKYJI, arp€raTHbIC COCTOAHUA BCUICCTBA, KPUCTAINIMYCCKHUEC U aMOp(l)HBIe TEJa, HaCI)IHIGHHI)II\/'I n
HeHaCBIHIGHHBIfI nap, BJQXHOCTb BO3AyXa, TEMIICpaTypa, BHYTPCHHASA OHCPIrusd, TEIIOBOH
JBATATENb, DJIEMEHTAPHBIM DJIEKTPUYECKUHA 3apsijl, JJIEKTPUYECKOE II0J€, IPOBOJAHUKUA U
AUBJICKTPUKH, MOCTOSTHHBIHN BHGKTpI/I‘IeCKI/Iﬁ TOK, MAaroHuTHOE€ I10JIC;

- paznuyarh sABJIEHUs (TEIJIOBOE paclIUpeHHEe U C)KaTue, Telonepeaaya, TelIoBoe
PaBHOBECHUE, CMa4YMBaHUC, KallUWJUUIAPHBIC ABJIICHUSA, HCIAPCHUEC, KOHACHCALHWA, IIJIaBJICHUC,
KpucTaJn3anuss (OTBepJeBaHUE), KHUIEHHE, Terulonepenadya (TerIoNnpoOBOAHOCTh, KOHBEKIIHUS,
U3ITy4yeHHUe), DJIEKTpU3alus TeJ, B3aUMOJICHCTBHE 3apsiioB, JAEUCTBUS AJIEKTPUUYECKOTO TOKa,
KOPOTKO€ 3aMBbIKaHHUCE, BBaHMOHeﬁCTBHe MarHuToB, JIeI\/'ICTBI/Ie MAariuMTHOT'O IIOJIA Ha HPOBOJHHK C
TOKOM, JJICKTPOMAarHuTHas I/IHJIyKHI/IS[) M0 OIMHMCAHHUIO HX XapaKTEPHBIX CBOIMICTB M Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

- pacno3HaBaTh IPOSIBICHUE U3YUEHHBIX (PM3NYECKUX SBJICHUN B OKPY)KAIOIIEM MUpPE, B TOM
yuciie (pU3NYEeCKUe SBJICHUS B MPHUPOJIE: TIOBEPXHOCTHOE HATSDKEHHUE M KaNWUISPHbIC SBICHUS B
MpHUpoJe, KpUCTAUIbl B mpupoae, uznydenue ConHua, 3amMep3aHHe BOJOEMOB, MOPCKUE Opu3bl,
oOpa3oBaHHE POCHI, TyMaHa, UHEs, CHEra, dJEKTPUUECKUe SIBJICHUSI B aTMocdepe, 3IeKTpHIeCcTBO
KUBBIX OPraHU3MOB, MarHUTHOE T0Jie 3eMJIH, Apeiid MOII0COB, POJIb MArHUTHOTO TOJIS JUIS KU3HU
Ha 3eMJie, MOJIAPHOE CUSHHE, IPU ATOM NEPEeBOJAUTH MPAKTUUECKYIO 3a7auy B yueOHYIO, BBIICIATH
CyIIECTBEHHbIE CBOICTBA (MIPU3HAKN) (PU3NUECKHUX SBIICHUII;

- ONKCBHIBaTh M3YYEHHBIE CBOMCTBA Tel W (U3WYECKHE SBICHUS, UCIONB3YS (PU3NYECKHE
BEJIMYMHBI (TeMmIepaTypa, BHYTPEHHSSI SHEPTUs, KOJUYECTBO TEIUIOTHI, yAeNbHAas TEIIOEMKOCTb
BEIIECTBA, y/eJIbHas TEIJIOTa IUIaBJICHUs, yelIbHAasl TeIIoTa NapooOpa3oBaHusl, yAeabHas TeroTa
CropaHusi TOIUIMBA, KOA(PPUIMEHT NOJE3HOrOo IEHCTBHS TEIJIOBOM MAIMHBL, OTHOCHTEIbHAS
BJI&XHOCTh  BO3AyXa, OJJEKTPUYECKUU 3apsll, CHUJIa TOKa, OJIIEKTPUUECKOE HaIlpsHKEHUE,
COMPOTHBIIEHUE TMPOBOJHMKA, YACIbHOE COMPOTHUBIEHHWE BEIIeCTBa, paboTa U MOIIHOCTh
AIIEKTPUYECKOTO TOKA), IPU OMMCAHUU MPABUIBHO TPAKTOBATh (DU3MUECKUN CMBICI UCHOIB3YEMbIX
BEITUYMH, 0003HAUCHUS M EIUHUIIBI (PU3UYECKUX BEJIMYMH, HAXOIUTH (OPMYIbI, CBSI3BIBAIOIINE
JaHHYI0 (U3WYECKYI0 BEIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTh TpaduKu H3yYECHHBIX
3aBUCHUMOCTEH (PU3NYECKUX BEIUUNH;

- XapaKTepu30BaTh CBOICTBA Tel, (PU3MUECKUE SBICHUS U MPOIIECCHI, UCIONB3YsI OCHOBHBIC
MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOPUM CTPOCHUS BEILIECTBA, NPUHLHUII CYNEPHNO3ULUU
1oJjieil (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsiaa, 3akoH OMa /715 yyacTKa 1enH, 3aKOH
Jxoyns—JIeHna, 3aKOH COXpaHEHHsI YHEPTHH, TIPU ITOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA
Y 3aIIUCHIBATh €r0 MATEMATUYECKOE BBIPAKECHUE;

- OOBACHATH (PU3HUECKUE TPOIIECCH U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CHUTYaIuil
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh IPUUYMHHOCIEICTBEHHBIE CBS3H, CTPOMUTH
oObsicHeHHEe W3 1-2 JIOrMYecKuX IIaroB C Omopoil Ha 1-2 HW3yYEHHBIX CBOWCTBA (PU3UUECKHUX
SIBJIICHUH, (PU3NYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEI;
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- pemaTh pacu€THBIE 3adayd B 2—3 JACHCTBUS, WCIHOJIB3ysd 3aKOHBI U  (OPMYIIBI,
CBA3BIBAIOIIINEC (1)I/I3I/I'-I€CKI/I€ BCJIMYMWHBI. HA OCHOBC aHaJin3a yCJIOBI/ISI 3a4a4Yy 3allMChbIBAaTh KpaTKOC
yCJIOBI/Ie, BBISIBJISITH HCOOCTATOK MAAHHBIX JISL pemeHI/m 3aJda4u, BBI6I/IpaTL 3aKOHBI U (bOpMy.]IBI,
HGO6XOI[I/IMBIC JJIA eé peLHeHI/I}I, HpOBOI[I/ITB paC‘-IéTBI 148 CpaBHI/IBaTb HOJ'Iy‘-IeHHOe 3HAYCHHUC
(bl/I?;I/I‘IGCKOﬁ BCJINYNMHBI C U3BCCTHBIMU JaHHBIMU

—paCHO?:HaBaTI) HpO6JIeMI)I, KOTOpBIG MOXHO pGHII/ITI) HpI/I IIOMOIIIN (1)I/I3I/I‘-ICCKI/IX METOJ0B,
I/ICHOJII)?;}’?I OIIMCaHUuE€ MHCCIICAOBaHNsA, BBIACIIATH HpOBepfleMOG HpGIIHOJIO)KeHI/Ie, OILICHHUBATH
HpaBI/IJII)HOCTI) HOp?[IIKa HpOBeIleHI/ISI HCCIICAOBaHUA, A€JIaTh BBIBO/bI,

~ IPOBOJUTH OIBITHI IO HAOIIONEHUIO (PU3MUECKUX SBICHUN MM (PU3HMUECKUX CBOWCTB TEIN
(KanmuJUIsIpHBIC SIBJICHUS, 3aBUCUMOCTD JIABJICHUSI BO3/lyXa OT €ro o0béMa, TemrepaTypbl, CKOPOCTH
mporiecca OCThIBAaHUSI W HArpeBaHMsl NPH W3IYUYCHHH OT I[BETAa H3Tydaromieidl (IMOTrJIonaroniei)
HOBerHOCTI/I, CKOpOCTL I/ICHapeHI/IS{ BOABI OT TeMnepaTypH KUAKOCTHU U IIoHIaan eé HOBerHOCTI/I,
AJNIEKTPHU3alUs TENl W B3aUMOJCHCTBUE DJIEKTPUUYECKUX 3apsOB, B3aUMOJCHCTBHE MOCTOSIHHBIX
Mar"duToB, BI/I?)yaJ'II/ISaHI/ISI MArHuTHBIX HOJ'IGI\/'I IIOCTOSSHHBIX MAarHuToOB, I[GI\/'ICTBI/ISI MArHuTHOTO ITIOJISA
Ha HpOBO}IHI/IK C TOKOM, CBOfICTBa SHGKTPOMaFHI/ITa, CBOfICTBa BJICKTpO)IBI/IFaTCJ'IH IIOCTOSIHHOT'O
TOKa): (hopMyaUpOBaTH MPOBEPSEMBIC MPEIIOIOKEHUSI, COOMPaTh YCTAHOBKY M3 MPEIAI0KEHHOTO
000pyI0BaHUs, OMUCHIBATH XO/1 ONbITa U (HOPMYIUPOBATH BHIBObI;

— BBITIOJIHATH HpSIMI)Ie 1/13MepeH1/m TeMnepaTprI, OTHOCPITeHI)HOfI BJIAKHOCTHU Bosnyxa, CHUJIBI
TOKa, HaprDKeHI/ISI C HUCIIOJIB30BAHUEM aHAJIOTOBBIX HpI/I60pOB 1 JAaTYUKOB (1)I/ISI/IIIeCKI/IX BCJINYHWH,
CpPaBHUBATH PE3YNIHTATHI U3MEPEHUN C YIETOM 3aJaHHOM aOCOTIOTHOM MOTPENTHOCTH;

- IPOBOJIUTh HCCJICIOBAHUE 3aBUCHUMOCTH OJHOW (DU3WYECKOW BETUYHMHBI OT JAPYrod C
WCIIOJIb30BAHUEM TIPSMBIX M3MEpPEHUH (3aBUCHMOCTH COINPOTHUBJICHHS MPOBOJHUKA OT €ro JIJIUHBI,
TIJIOIIAIA TIOTIEPEYHOTO CEUCHUSI U YICIHHOTO COMPOTHBIICHUS BEIIECTBA MPOBOIHUKA, CHJIBI TOKA,
HIYIIEro Yepe3 MPOBOJIHUK, OT HAIPSDKEHHS Ha MPOBOJHUKE, UCCIIEOBAaHUE TTOCIIEIOBATEILHOTO U
MapajuieIbHOTO COSUHEHUN MPOBOJAHUKOB): TNIAHUPOBATh HCCIEAOBAHUE, COOMpaATh YCTAaHOBKY U
BBITIOJTHATE U3MEPEHHUS, CIEAys MPEUIOKCHHOMY IUIaHy, (PMKCUPOBATH PE3YJIbTATHI MOJTYYCHHOM
3aBHCHMOCTH B BHJIC TaOJIHI] ¥ TPaUKOB, JEIaTh BHIBOJIBI IO PE3YJbTaTaM MCCIICIOBAHNS,

- IPOBOJIUTh KOCBEHHBIC H3MepeHUs (u3nyeckux BenMMUuH (yaenbHas TEIIOEMKOCTh
BEIIIECTBA, COMPOTUBJICHUE MTPOBOIHUKA, PA00OTa U MOITHOCTh AIEKTPHUUECKOTO TOKA): MIIAHUPOBATH
M3MEPEHUS, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIIEIys MPEIOKCHHOW WHCTPYKIMH, W
BBIYHCIIATEH 3HAYEHHE BEJIMYUHEI,

- coOmoaTh  TpaBWa TEXHUKH  OE€30MacHOCTH mpu  paboTe ¢  JabopaTOPHBIM
o0opynoBaHueMm;

- XapaKTepu30BaTh MPUHIIUIBI ACWCTBUS U3YYCHHBIX MPUOOPOB M TEXHUUECKUX YCTPOUCTB C
OTIOPO# Ha MX OMUCaHUs (B TOM YHCIIE: CHCTeMa OTOIUIEHUS JOMOB, TUTPOMETP, MapoBasi TypOuHa,
aMIIepMETpP, BOJBTMETP, CUETYUK ODIICKTPUUECKOW JHEPTUH, IJICKTPOOCBETUTEIBHBIE IMPUOOPHI,
HarpeBareIbHbIC AIEKTPOIPUOOPHI (IPUMEPHI), ITCKTPUUECKUE MTPEIOXPAaHUTENH, YIEKTPOMArHuT,
AIIEKTPOIBUTaTENNb MOCTOSHHOTO TOKA), MCIIOJB3Ysl 3HAHUS O CBOMCTBaX (PM3MUECKUX SBICHUU U
HeoOxoIuMBbIe (PrU3NYeCKHe 3aKOHOMEPHOCTH;

- pacmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA U U3MEPUTENbHBIE IPUOOPHI MO0 CXeMaM
Y CXEMaTUYHBIM PUCYHKaM (3KMJIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATEIb
BHYTPEHHETO CrOpaHMsl, SJEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl JJIEKTPUUYECKUX LEMen C
MOCJIEIOBATEIFHBIM U TapaslieIbHBIM COSMHEHUEM DIIEMEHTOB, pa3inyasi yCIOBHbIE 0003HAYCHUS
AJIEMEHTOB JIEKTPUUECKUX LIETIEH;

- MIPUBOAWTH TpUMEpPHl (HAXOAWUTh HMHPOpPMAIMIO O MpUMEpax) MPAKTHIECKOTO
WCIOJIb30BaHUs (PU3NYECKUX 3HAHUI B MOBCEAHEBHOM KU3HU JIJIs1 0OecriedeHusi 0e30MacHOCTH MPU
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oOpamieHnu ¢ mprudopaMu U TEXHUYECKUMH YCTPOMCTBAMH, COXPAaHEHHS 3/I0POBbSI U COONIOICHUS
HOPM 3KOJIOTMUECKOT'0 MOBEJICHUS B OKPYXKAIOUIEH cpee;

~ OCYIIECTBJIATh NOUCK MH(POpManuK (hu3ndeckoro coaepkanus B MHTepHETE, HA OCHOBE
UMEIOIINXCS 3HAHUHM U MyTEM CpPaBHEHUS JOTIOIHUTEIBHBIX HCTOUYHHKOB BBIICIATH MH(POPMALHIO,
KOTOpasi SIBJISETCS MPOTUBOPEUNBOI HIIM MOYKET ObITh HEJJOCTOBEPHON;

- UCTIOJIb30BaTh IPH BBINIOJHEHUU YUEOHBIX 3aJaHUi HAydHO-TIOMYJSPHYIO JIUTEpPaTypy
(GU3NIECKOTO COJIEPKAHUS, CIIPABOYHBIC MAaTEPUAIIBI, peCypCchl ceTn VHTepHeT, BIafeTh npuéMamMu
KOHCTIEKTHUPOBAHUS TEKCTA, IPeoOpa3oBaHus HHPOPMALUH U3 OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

- co3MaBaTh COOCTBEHHbBIE ITMCHbMEHHBIE MW KpaTKWE YCTHBIE COOOIIEeHUs, 0000mas
MH(OPMALIMI0O U3 HECKOJIbKMX HMCTOYHHMKOB (DU3MUYECKOTO COJAEpXkaHHs, B TOM 4YHCIE MyOIMYHO
MIPEJICTaBIATh PE3YNIbTAaThl IPOEKTHOM UM MCCIIEA0BATEIbCKOM 1eATENbHOCTH, P ITOM I'PaMOTHO
WCIO0JIb30BAaTh M3YYEHHBIH MOHATUHHBIA ammapar Kypca (PU3HKH, CONPOBOXKIATh BBICTYIJICHHE
MpEe3EHTaLKEN;

~-TIpU  BBIIOJHEHUM YYEOHBIX MPOEKTOB U UCCIEAOBaHMM (U3NYECKHX IPOILIECCOB
pacnpenensiTh 00s3aHHOCTU B IPYIIE B COOTBETCTBMM C MOCTaBJICHHBIMHU 3aJayaMH, CIEAUTH 3a
BBITIOJIHEHUEM IUIaHa JIEHCTBUI U KOPPEKTHPOBATh €ro, aeKBAaTHO OLEHUBATh COOCTBEHHBIN BKJIa/
B JIESITETFHOCTh TPYIIIBI, BEICTPABATh KOMMYHHUKATHBHOE B3aUMO/ICHCTBHE, MTPOSBIISISI TOTOBHOCTh
paspemniaTh KOH(PIUKTHI.

K xoHiy oOyuenuss B 9 kiacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTH Y OOyUaIOUINXCS YMEHHI:

- UCIIOJIb30BaTh ~ INOHATHS: CUCTEMa OTCYéTa, MaTepualbHas TOYKa, TPAEKTOPH,
OTHOCHUTEJIBHOCTh MEXaHMYECKOro MABMXKeHMs, AedopMmanus (ynpyras, MjacTUdeckas), TpPEHHE,
LEHTPOCTPEMUTEIILHOE YCKOPEHHME, HEBECOMOCTb M IEPErpy3Kd, LEHTP TSHKECTH, aOCOJIOTHO
TBEPJIOE TEJIO, LEHTP TSUKECTH TBEPAOIO Teja, paBHOBECHE, MEXaHMUYECKHE KOJIEOAHUS M BOJIHBI,
3BYK, HH(QPa3BYK U yIbTPa3BYK, 3JICKTPOMAarHUTHbIE BOJIHBI, IIKaJIa 3JIEKTPOMAarHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U AAJbHO30PKOCTb, CIIEKTPBI MCIYCKaHUS U IOIJIOLIEHUs, aib(a, OeTa- U ramma-
U3JYy4YEHUs1, U30TOIbI, JIepHasi SHEPreTUKA;

- pa3nuuaTh SBJIEHUS (PaBHOMEPHOE M HEPaBHOMEPHOE NPSMOJUHEHHOE JIBUXKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBHKEHUE, CBOOOIHOE MaJIeHHue Tell, pABHOMEPHOE JIBU)KEHUE
II0 OKPY)XHOCTH, B3aUMOJICHICTBHE Te€Jl, PEAKTUBHOE [BI)KEHHE, KoyieOaTelbHOe JBHKECHHE
(3aTyxarolye U BBIHY)KICHHBbIE KojeOaHMs), pe30HAHC, BOJHOBOE JABHMKEHHME, OTPAXKEHHUE 3BYKa,
IpPSIMOJIMHENHOE PpPacHpOCTpaHEHHe, OTPaKEHHE W NPEIOMIIEHHE CBETa, II0JIHOE BHYTpPEHHEE
OTpaKE€HHE CBETa, pa3JOXKEHHE Oel0ro cBeTra B CHEKTP M CIIOKEHUE CHEKTPaJbHBIX IBETOB,
JMCIIepCusi CBETa, €CTECTBEHHAs paJMOAKTUBHOCTb, BO3HUKHOBEHHME JIMHEHYATOro CHEKTpa
U3IY4YEHUs1) O ONHCAHHMIO UX XapaKTEpHBIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOILIUX
JaHHOE (pU3UYECKOe SBJICHUE;

- pacro3HaBaTh NMPOSBICHUE U3YYEHHBIX (U3UUECKUX SABJICHHUH B OKpYy’KarolieM Mupe (B ToM
yuciae (U3MYeCKue SBJICHHUA B NPUPOJAE: NPWIMBBI M OTJIMBBIL, JBIKeHUE IulaHeT CosHeyHOU
CHCTEMBl, DPEAaKTUBHOE [IBI)KEHHE JKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKUBOTHBIMH,
3eMJIETPSICEHHE, CEICMUUYECKUE BOJIHBI, I[yHAMH, 3XO0, L[BE€Ta TEJl, ONTUYECKNE SBJICHUS B NIPUPOAE,
Ouosornyeckoe JAEHCTBHE BHJIMMOIO, YIbTPa(QHOIETOBOIO U PEHTIEHOBCKOTO H3IYy4EHUH,
€CTECTBEHHBIN paJMOaKTUBHBIN (OH, KOCMUYECKUE JIyYH, pPaAUOAKTUBHOE H3JIyYEHHE MPHPOIHBIX
MUHEPAJOB, JEWCTBUE PATMOAKTUBHBIX U3IYYEHUI HA OPraHU3M YeJIOBEKa), PH ATOM MEPEBOAUTH
MPAKTUYECKYIO 3a/1a4y B Y4eOHYIO, BBIICIATH CYLIECTBEHHBbIE CBOMCTBA (MPU3HAKU) (PU3MYECKHX
SIBJICHU;
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- ONUCHIBATh M3YYCHHBIC CBOWCTBA TeN M (DU3NYECKUE SBICHHS, HCIOJB3YS (U3NUYECKUE
BEJIMYMHBI (CPEHSAS U MTHOBEHHAs CKOPOCTh Tella NP HEPAaBHOMEPHOM JBM)KEHMHU, YCKOPEHME,
IIepEMEILEHUE, IIyTh, YIIIOBasi CKOPOCThb, CUJIAa TPEHHUS], CUJIA YIPYTOCTH, CUJIAa TSDKECTH, YCKOPEHUE
cBOOOJTHOTO TMAJEHUS, BEC TeJa, HMMITYJIbC Teja, WMIYJIbC CHJIbI, MEXaHuWdeckas pabora u
MOIIHOCTh, MOTEHIMAIbHAS SHEPIUsl TeJla, MOJHATOr0 HaJ MOBEPXHOCTHIO 3€MJIH, OTEHIMAIbHASL
SHEpPrusl CXKATOW NPYKUHBI, KHHETHUUYECKAs 3HEPIHs, MOJHas MEXaHW4yecKas SHEeprus, Mnepuoj u
94acToTa KOJICOAHUH, JITMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETa, MIOKA3aTellb
MPEJIOMIICHHUSI CPEIbl), TIPH OTMMCAHUH MPABIIBLHO TPAKTOBATh (PU3UUYECKUNA CMBICI HCHOIB3YEMBIX
BEJIMYUH, 0003HAYCHUS M €IWHUIBI (PU3MYECKHX BEIUYMH, HAXOIUTh (DOPMYIBI, CBS3BIBAIOIINE
JAHHYI0 (U3WYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTh TpaduKU H3YyYEHHBIX
3aBUCHUMOCTEN (PU3NYECKUX BEITUUHH;

- XapaKTepu3oBaTh CBOMCTBa TeJl, (pU3MUECKUE SBIEHUS U IPOLECCHI, UCIOJb3Ysl 3aKOH
COXPAaHEHHUs HHEPruM, 3aKOH BCEMHPHOTO TATOTEHUS, MPUHLMII CYNEPIO3ULIMHM CHJI, HPUHIUI
oTHOcuTeNnbHOCTH ["anunes, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUsI UMITYJIbCa, 3aKOHBI OTPAKEHUS U
MIPEIOMIIEHHUS] CBETA, 3aKOHbI COXPAHEHUS 3apsI0BOTO U MacCOBOTO YHCEN MPH SAEPHBIX PEAKIIMSIX,
IpU 3TOM JaBaTh CJIOBECHYIO (GOPMYIHMPOBKY 3aKOHAa M 3alMChIBaTh €ro MaTeMaTHYecKoe
BBIPAKEHUE;

- OOBACHATH (PU3HUECKUE MPOIIECCHl U CBOWCTBA TEJ, B TOM YHCJE U B KOHTEKCTE CUTyallUl
MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISABIATh MPUYUHHO-CIEJICTBEHHBIE CBSI3U, CTPOUTH
0o0BsicHEeHHEe M3 2—3 JIOTMYECKUX IaroB C OMOpoil Ha 2—3 HM3y4EHHBIX CBOMCTBA (PU3MUECKHUX
SIBJICHUH, (PU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

- pemath pacy€THBIC 3a/7a4yu (OMHUpAIOIIUECS HA CUCTEMY U3 2—3 ypaBHEHHH), MCTOJb3Ys
3aKOHBI U (DOPMYIIbI, CBSI3bIBaIONIME (U3NUECKUE BEIUUYMHBI: HA OCHOBE aHA/IN3a YCIOBHUS 3aJau
3allUCBIBATh KPAaTKOE€ YCJIOBUE, BBISABIATH HEJOCTAIOIIME WM H30BITOYHBIE JAaHHBIE, BBIOMpPATh
3aKOHbl M (QOPMyJbl, HEOOXOAMMBIE JJs pEILICHUs, NPOBOJUTh pAacy€Tbl M OLIEHUBATh
PEATMCTUYHOCTD MOJIyYEHHOTO 3HauUeHUs! (PU3MYECKON BEJIINUHHBL;

- pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PELIUTh MPU MOMOIIM (U3UUYECKUX METOJIOB,
UCIIOJIb3YSl OIMCAHUE HCCIECNOBAaHUS, BBIACIATh IPOBEPAEMOE IPEAINOJIOKECHHE, OLEHUBATh
IIPaBWJIBHOCTh TOPSAKAa TPOBEACHHUS HCCICNOBaHUA, JejaTb BbIBOABI, HMHTEPIPETUPOBATH
pe3yibTaThl HAOIIOAEHUHN U OIIBITOB;

- IPOBOAUTH OIIBITHI IO HAOIIOAEHUIO (PU3MUECKUX SBICHUN MM (PU3MUECKUX CBOWCTB Tel
(u3ydeHue BTOporo 3akoHa HbIOTOHA, 3aKOHa COXpaHEHHMs] SHEPruM, 3aBUCHUMOCTb IEpHoja
KoJIe0aHUH MPYKUHHOI'O MasiTHUKAa OT MacChl I'py3a M KECTKOCTH NMPY)KUHBI U HE3aBUCUMOCTh OT
aMIUTUTYAbl MajblX KosieOaHWH, MPSAMOJIMHEHHOE PAaCHpOCTpAaHEHUE CBETa, pa3jioKeHue Oesnoro
CBETa B CIIEKTpP, M3y4CHHME CBOMICTB M300pa’k€HUsI B IUIOCKOM 3€pKajie M CBONCTB M300pa’keHUs
npeaMera B coOMparoliel JuH3e, HAOII0eHUE CIIONIHBIX U JIMHEHYaThIX CIIEKTPOB H3Iy4EHUs):
CaMOCTOSITEJIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa 000pYIOBaHMSA, ONMMCHIBATH XOJ]
OTIBITA U €T0 PE3yJbTaThl, POPMYIHUPOBATH BBHIBOJIBI;

- IPOBOAUTH TPU HEOOXOAMMOCTH CEpUI0 TPSAMBIX HW3MEPEHUH, OmpeAelsis CpeaHee
3Ha4YeHHue u3MepsieMoil BennuuHbl ((PoKycHOE paccTosiHMe coOuparomieil JTHH3bI), 000CHOBBIBATH
BBIOOD criocoba u3MepeHus (M3MEepUTEIbHOTO Mpudopa);

- IPOBOJUTH MCCJIEOBAHUE 3aBUCUMOCTEH (M3MYECKUX BEIWYMH C HCHOJIb30BAHUEM
NOpSMBIX H3MEpeHHH (3aBUCHMMOCTh MYTH OT BpPEMEHHM IIpU PABHOYCKOPEHHOM JIBUKEHHUH 0e3
HayaJlbHOM CKOPOCTH, Ilepuoja KojeOaHWi MaTeMaTHYeCKOro MasTHHKA OT JUIMHBI HUTH,
3aBUCHMOCTH YIJIa OTPa)KEHHs CBETa OT YIJla MaJEHUs W Yrja NpPeJOMJICHUS OT yrjla IaJeHus):
IUTAHUPOBATh HCCIEIOBAaHUE, CaMOCTOSTENIBHO COOMpaTh YCTaHOBKY, (PMKCHPOBATh pe3yIbTaThl
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MOJIy4EHHOH 3aBUCUMOCTU (PM3WYECKUX BEIUYMH B BHJE TaONUIl U rpaduKoB, IenaTh BHIBOABI 10
pe3ysbTaTaM UCCIeA0BaHMUs;

- IPOBOAUTH KOCBEHHbIE U3MEPEHHS (PU3MUYECKUX BEIMYHMH (CPEIHSSI CKOPOCTh M YCKOPEHHE
TeJla MPH PaBHOYCKOPEHHOM JIBM)KEHUH, YCKOPEHUE CBOOOJHOTO MaJeHUs, KECTKOCTh MPYKUHBI,
KOX(QQHUIUEHT TPEHHsI CKOJBXKCHHS, MEeXaHW4yeckas paboTa M MOIIHOCTb, YacTOTa W IEPUOJ
KoJIe0aHUH MaTEeMaTHYECKOTO U MPYKUHHOTO MAasSTHUKOB, ONTHYECKAs cujla cOOMparouei JTH3HI,
paavoaKkTUBHBIN (DOH): IUIAHUPOBATH W3MEPEHUS, COOMpaATh IKCIEPUMEHTAIbHYIO YCTaHOBKY U
BBITIOJTHATE U3MEPEHHs, CIEAys NMPEIT0KEHHON WHCTPYKIWHU, BBIYHCIATH 3HAYCHUE BETUYMHBI U
aHAJIN3UPOBATH MOJIYUYEHHBIE PE3YJIbTAThI C YUETOM 33JaHHOM MOTPEIIHOCTH U3MEPEHU;

- cobmoiaTh MpaBuUjla TEXHUKM O€30MacHOCTH Tpu  pabore ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

- pa3nuyaTh OCHOBHBIE MPU3HAKU U3YYEHHBIX (PU3MUECKUX MOJENeH: MaTepualibHas TOUKa,
abCOIOTHO TBEPJOE TENO, TOYEUHBIN UCTOYHHUK CBETA, JIyd, TOHKAs JIMH3a, IUIaHETapHas MOJEb
aToMa, HyKJIOHHAasI MOJIeJIb @aTOMHOTO $1/1pa;

- XapaKTepU30BaTh MPUHIIMITEI EHCTBHUS U3YUYEHHBIX TPHOOPOB M TEXHUIECKUX YCTPOMCTB C
OMOpoM Ha HX oONHMCcaHus (B TOM 4YHCIE: CIHUAOMETP, JaTYUKU TIOJIOKEHUS, PACCTOSHUA U
YCKOpPEHUS, paKeTa, 9X0JI0T, OYKHU, IEPUCKOI, poToanmnapaT, ONTHIECKHE CBETOBO/IbI, CIIEKTPOCKOTI,
JO03UMETp, Kamepa BuiabcoHa), HCHONMB3Yys 3HAHUS O CBOMCTBAX (U3MYECKUX SBICHUU W
HeoOxoIuMble (prU3NYecKre 3aKOHOMEPHOCTH;

- HCTIOJIb30BaTh CXEMBl M CXEMATHYHBIE PHUCYHKH HM3yYCHHBIX TEXHUYECKUX YCTPOWCTB,
W3MEPUTENbHBIX NMPUOOPOB U TEXHOJOTHYECKUX MPOLIECCOB MPU PEIIEHUH y4eOHO-IPaKTHYECKUX
3aja4, ONTUYECKHE CXEMbl Ul MOCTPOEHUS M300paKEHWH B IUIOCKOM 3epKaje U coOHparomien
JIMH3E;

- IPUBOJUTH TMpUMEpPHl  (HAXOIUTh HWHGOOpPMAIMIO O TpPHUMEpPaX) MPAKTHIECKOTO
UCIOJb30BAHUA (PU3MUECKUX 3HAHUI B MOBCEJHEBHOM XKU3HM JUIsl oOecredeHns 0e301acHOCTH IIpu
oOpatieHuy ¢ npudopaMu U TEXHUYECKUMHU YCTPONCTBaMHU, COXPAHEHUS 370POBbs M COOIIOACHUS
HOPM 3KOJIOTMYECKOI0o MOBEACHUS B OKpPYKaIOLIEeH cpere;

- OCYIIECTBJIATh  MOMCK HMH(opManuu  Qusnueckoro coxaepxkanuss B HHrepHere,
CaMOCTOATENIBHO (OPMYJIUPYSI MTOUCKOBBIN 3alpoc, HAXOIUTh IYTH OINpPENENIEHUsI I0OCTOBEPHOCTH
[I0JIy4eHHOH MH(pOpMaIMM HAa OCHOBE UMEIOLINXCS 3HAHUN M JONIOJHUTEIbHBIX HCTOYHUKOB;

- MCIIOJIb30BaTh IPU BBINOJHEHWH YYEOHBIX 3aJlaHUil HAayYHO-NOMYJSPHYIO JIUTEpaTypy
(bU3MYECKOro coJiepxKaHus, CIPaBOYHbIE MaTepUallbl, pecypchl cetu VHTepHeT, BlajeTh npuéMamMu
KOHCIIEKTUPOBAHUs TEKCTa, IpeoOpa3zoBaHus HHPOPMALIUHU U3 OJHOM 3HAKOBOW CHUCTEMBI B APYTYIO;

- co3JaBaTh COOCTBEHHbIE MMCbMEHHBIE M YCTHBIE COOOIIEHUs HAa OCHOBE MH(OpMaUK U3
HECKOJIbKUX HMCTOYHUKOB (DU3UYECKOTr0 COJACp)KaHUs, IYOJMYHO NPEICTaBIATh PpPe3ysbTaThl
IIPOEKTHON MJIM UCCIIE0BATENLCKON 1A TEIbHOCTH, IPH 3TOM IPAMOTHO MCII0JIb30BaTh U3y4EHHBIN
MOHATUHHBIN anmnapaT U3y4yaeMoro paszena (PU3MKH M COMPOBOXKIATH BBICTYIICHHE Ipe3eHTaluen
¢ y4€TOM 0COOEHHOCTEH ayTUTOPHH CBEPCTHUKOB.

3.4. Kputepuu oneHuBaHus

Ouenka ycmuvlx omeemos 00yuarouuxca.

Onenka «5» — oOyyaromuiicss MOKa3bIlBaeT BEpHOE MOHMMAaHUE (PU3UYECKON CYLTHOCTH
paccMaTpuBaEeMbIX SIBJICHUN U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPUHL.

Onenka «4» — o0O0yyaromMiAcss YIOBIETBOPSIET OCHOBHBIM TpeOOBaHUSAM K OTBETY Ha
OLIEHKY 5, HO 0€3 HCI0JIb30BaHMsI COOCTBEHHOTO IUIaHA, HOBBIX IPUMEPOB, O3 MPUMEHEHUS 3HAHUN
B HOBOU CUTYallUH.
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Onenka «3» — oOy4aromuiicss TpPaBUIBHO TOHUMAeT (U3NYECKYI0 CYIIHOCTb
paccMaTpUBaEMBbIX SIBICHUM W 3aKOHOMEPHOCTEH, HO B OTBETE MMEIOTCS OT/AEIbHbIE MPOOEbl B
YCBOEHHH BOTIPOCOB Kypca (PU3HKH.

Onenka «2» — oOydJaroUUiics HEe OBIAAET OCHOBHBIMH 3HAaHHSIMH B COOTBETCTBHHU C
TpeOOBAHUSMU U JIOTYCTHJI OOJIBIIIE OIIMOOK ¥ HEAOYETOB, YeM HEOOXOIUMO TSI OLICHKH «3%.

Ouenka nucbMeHHbIX KOHMPOIbHBIX PAOOM

Ornenka «5» — paboTa BBINOJIHEHA TOJIHOCTHIO 0€3 OIIMOOK U HEI0UETOB.

Onenka «4» — paboTa BBIIOJHEHA OJHOCTbIO, HO IIPU HAJIMYMK HE 0oJiee 0HOM OmNOKU
¥ OJTHOTO HeJloueTa, He 00Jiee TpeX HEA0UYETOB.

Omnenka «3» — paboTa BhITOIHEHA HA 2/3 Bcell pabOThI MPaBUIIBHO WM TIPH JOMYIIEHUU HEe
0osee oHOM rpy0Ooi omnOKH, HE OoJsiee TpeX HEerpyobIX OMMOOK, OJJTHONW HErpyOoi OIMOKU U TpeX
HE/I0YETOB, PU HATUYNHU YETHIPEX-TIATH HEJOUETOB.

Omnenka «2» — paboTa, B KOTOPOH YHCIO OMHMOOK W HEIOYETOB MPEBBICHIO HOPMY JUIS
OIIEHKH «3» WJIU TIPABUIIBHO BBHITIOJTHEHO MeHee 2/3 paboThlI.

Ouyenka nabopamopuslx pabom:

Onenka «5» — pa0oTa BBHITIOJIHEHA B TIOJIHOM 00BEME C COOJO/IEHHEeM HEOO0XOIMMOMN
MOCIIEIOBATEIIHLHOCTH MTPOBEICHHS ONIBITOB U M3MEPEHHIA.

Onenka «4» — paboTa BBINIOJHEHAa B COOTBETCTBHM C TPeOOBAHMSMHU K OIEHKE 5, HO
JIOTIYILIEHBI IBa-TPU HeJ0ueTa, He Oosiee 0AHON Herpyooi OIMOKY U OJJTHOTO HEJI0YeTa.

Omnenka «3» — paboTa BBIMOJIHEHA HE TIOJHOCTBIO, HO 00BEM BBITIOJTHEHHOW YacTH TaKOB,
YTO TO3BOJIAET MOIYYUTh IPABWIbHBIE PE3YJIbTaThl U BBIBOJBI, €CJIM B XOJI€ IPOBEJICHHS ONbITa U
W3MEPEHUH ObLTH TOTYIIEHBI OITHUOKH.

Onenka «2» — paboTa BBHITIOJHEHA HE IOJHOCTHIO W OOBEM BBITOJTHEHHOW YacTH HeE
MO3BOJISIET CENaTh IPABUIIBHBIC BBIBO/IbI, BEIYMCICHUS; HAOII0I€HUS POBOIMIINCH HEIIPABUIIBHO.

3. TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KonnuectBo
4acoB
Ne i/ HaumenoBaHue pasieyioB U TEM % % DnexTpoHHbIe (IU(PPOBLIE)
h MPOrPaMMBbI E % g 00pa3oBareybHbIC PECYPChI
- |EgE%
E S &
3 2¢ 2 s
M [ a0 =
Paznen 1. dusuka u e€ poib B MO3HAHUU OKPYKAIOIIET0 MUPa
bu6mmoreka [JOK
1.1 (6)) - 1
H3HKa = Hayka O PHpoae https://m.edsoo.ru/7f416194
1.2 dusnueckre BeTUUNHEI 1 bubmorexa HOK
' https://m.edso0.ru/7f416194
bu6 OK
1.3 EcrecTBeHHOHAaY4HBIN METO/] TO3HAHUS 1 1 htI/tIpJSI'I;I/(r)]:ZI;z(])_E) U/ 7FA16194
Utoro mo pazneny 3
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Pa3nen 2. IlepBoHavanbHble CBECHUS O CTPOCHUM BEILLECTBA

2.1 CrtpoeHue BelecTBa 1 bubamorexa HOK
' P B https://m.edsoo.ru/7f416194
99 JIBr>KeHrEe U B3aUMOICCTBUE YaCTHIL 1 bu6mmoreka [{OK
' BEIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2. Ar 1
3 PETATHDIC COCTOAMILL Betecta https://m.edsoo.ru/7f416194
Wroro mo pazmeny 3
Paznen 3. JIBmxeHrne u B3aUMOACHCTBHUE TEN
bu6morteka [IOK
A M
3 CXAMITCCROC ABIDKCHHE 3 https://m.edsoo0.ru/7f416194
bu6moteka [IOK
2 4 2
3 HEPHIA, Maced, HIOTHOCTD https://m.edsoo.ru/7f416194
bu6moreka [IOK
. .B 1
33 Cuna. Bt it 8 https://m.edsoo.ru/7f416194
Hroro mo pazueny 10

Paznen 4. JlaBnenue TBEPBIX TEI, )KUIKOCTEN U ra30B

Hasnenue. [lepenaya naBneHust

41 5 ena oc 5 bu6moreka [IOK
' TBEPIDIMI TEHAMIL HUAKOCTAMH 1 https://m.edsoo.ru/7f416194
razamu
bu6moreka [IOK
4.2 flapaerue JKiKoCTH 3 https://m.edsoo.ru/7f416194
bu6moreka [IOK
43 ATMOCpepHOE AaBIeHIe 3 https://m.edso0.ru/7f416194
44 JleiicTBUE JKUAKOCTH U T'a3a Ha 3 1 bu6mmoreka [IOK
' MOTPYKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 11
Pazgen 5. PaGota 1 MOIIHOCTE. DHEprus
bubmuoreka [JOK
>1 Pagota 1 MoIHOCTE 2 https://m.edsoo0.ru/7f416194
5.2 [IpocThle MeXaHU3MBI 3 Bubmmorexa LIOK
' P https://m.edso0.ru/7f416194
bubnuoreka [JOK
5.3 M 2 1
CXAMITCCRAT SHEpTIA https://m.edsoo.ru/7f416194
5.4 Peseps
Hroro no pazaeny
OBUIEE KOJIMYECTBO YACOB I10 36 3

I[TPOTPAMME
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KJIACC

KomuuecTBo yacoB
o =
No /i HanmenoBanue pa3nenos u tem % E = OnexrponHsie ((POBEIE)
B IPOTrPaMMBbI S = g “:83 o0pasoBarebHbIE PECYPCHI
© & B
A = &8O &
Pazgen 1. TermmoBsie ssBICHMS
bu6moreka [IOK
1.1 C i 3 1
TPOCHHE M CROHCTEA BEMlECTRa https://m.edsoo.ru/7f4181ce
bu6moteka [IOK
1.2 T 10 1 2
CIDIOBHIC HPOTECChl https://m.edsoo.ru/7f4181ce
Wroro mo pazmeny 13
Paznen 2. DnekTpuyeckre U MarHUTHBIE SBJICHUS
21 DIIEKTPUYECKHE 3apsIbl. 3apSKECHHbBIC 4 1 bubnuotexa [JOK
' Tea U UX B3aUMOJEICTBHE https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
2.2 IT i i 10 1
OCTOARHBIN SHCKTPHACCKHHI TOK https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
2.3 M 4 2
ATHITHDBIC ABTICHILT https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
2.4 2 2 1 2
TICKTPOMATHHTHAT HEAYKIMA https://m.edsoo.ru/7f4181ce
Hroro mo pazgeny 20
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 36 5 9
I[TPOI'PAMME
9 KJIACC
KommuectBo
4acoB
s
Ne HaunmeHnoBaHue pa3aeinoB u TeM ° E DnexTpoHHbIC (IU(PPOBLIC)
n/n MIPOTPaMMBbI E o 00pa3oBaTeNbHbBIE PECYPCh
4 ®
= )
S =| =
o | B E S E
3 3% 79
M|~ ol O o
Pa3gen 1. Mexannyeckue siBJeHHs
11 MexaHH4eCcKOe JBMKCHUE U CIIOCOOBI €TI0 3 1 bu6mmoreka [JOK
' OIHCAHHS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
12 |B i 7 1
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
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bubnuoreka [IOK

1.3 |3 3 1
AKOHEL COXPAHCHHA https://m.edsoo.ru/7f41a4a6
Uroro mo paznueny 13
Pa3gen 2. MexaHndeckue K0J1e0AHUA M BOJHBI
bu6mmoreka [{OK
21 | M o 3 1
CXAMMHACCINE KOJCOAHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
22 |M .3 3
CHAHHICCIHE BOTHEL. JBYK https://m.edsoo.ru/7f41a4a6
Wroro mo pazueny 6

Paznen 3. 3J'IeKTp0MaFHI/ITHOC OJI€ U 3JICKTPOMArHUTHBLIC BOJIHBI

31 DNEeKTPOMarHuTHOE MOJIE U 5 1 bubnuotexa [JOK
AJIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 2
Paznea 4. CBeToBble sIBJICHUSA
4.1 | 3akoHBI pacIpOCTPAHEHHUS CBETA 2 bubmmorexa LIOK
https://m.edsoo.ru/7f41a4a6
4.2 | JIuH3BI ¥ ONTHYECKHE TPHOOPHI 2 1 ﬁgg:l;ll()rseel:jzgoorﬁﬂ f41a4a6
bubnuorexa [JOK
4.3 | PaznmoxeHue O€JI0TO CBETA B CIIEKTP 1 https://m.e dsﬁ).ru 17f41a436
Hroro mo pazgeny 5
Pasznen 5. KBaHnToBBI€ SIBJICHUS
51 Hcnyckanne u OTJIONIEHHE CBETa 1 1 bu6moreka [IOK
aTOMOM https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
5:2 | CTpOCHIE ATOMHOTO 1pa 2 1 https://m.edscﬂ).ru/7f41a4a6
bubnuorexa [JOK
>3 | flnepuie peaxuuin 3 1 https://m.edscﬂ).ru/7f41a4a6
Utoro no pazneny 6
Pasnen 6. IloBTopurtenbHo-0000 a0 MOAY/Ib
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 4 bu6mmoreka [JOK
Kypca ¢usuku 3a 7-9 kiaacc https://m.edsoo.ru/7f41a4a6
Utoro mo pazneny 4
OBIIEE KOJIMYECTBO YACOB I1O 36 9

I[TPOTPAMME
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5. HIOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC

/o

Tema ypoxka

KomnnuectBo
JacoB

Bcero
KonTtposnbHbie
paboThI
[IpakTuyeckue

a00THI

DneKTpoHHbIE HU(POBBIC
00pa3oBaTeNIbHbBIE PECYPCHI

®dusznka — Hayka O Ipupoje. SBneHus
MIPUPOJIBI. Puznueckue SIBJICHHUSL.
MexaHu4deckue, TEILIOBEIE,
JNEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE,
3BYKOBBIE SIBJICHUS

Ouznyeckue BEIUYMHBI U UX U3MEpPEHHE.
Ypok-uccienoBanue "U3mepenue
TEMIEPATYpPhl MPU MOMOIIU KHUIAKOCTHOTO
TEPMOMETPA U JaTUMKA TEMITEpaTypsl”

Kak ¢usuka u 1pyrue ecrecTBEHHBIE
HayK1 M3y4aroT MIPUPOY.
EctecTBeHHOHAYyYHBIH METOJl TO3HAHUS.
Omnucanne  GU3MYECKUX  SIBICHUH ¢
MOMOILBI0 MOJENICH. YPOK-HCCIIeI0BaHUE
"IIpoBepka TUMOTE3bl: NAJBHOCTh MOJIETA
iapuKa, MyIeHHOTO TOPU30HTAIBHO, TEM
OoJibiie, yeM OoJIbIlie BHICOTA ITycKa'

bu6moreka [IOK
https://m.edsoo0.ru/ff09f72a

Crpoenue BEIIECTBA. OnEBITHI,
JOKa3bIBAIOIIUE JUCKPETHOE CTPOCHHE
BeIICCTBA. J|BM)KEHHE YaCTHI] BEISCTBa

bu6mmoreka [IOK
https://m.edsoo.ru/ff09fe0a

VYpoxk-uccienoBaHue «OnbIThI 1o
HAOJIOIGHUI0  TEIUIOBOTO  PacCIIMPEHHUs
ra3oB». ArperaTHble€ COCTOSIHUSI BELIECTBA
B3auMocBs3b MeX1y CBOIICTBaMU BEIIECTB
B pasHbIX arperaTtHbIX COCTOSHUSX U HUX
aTOMHOMOJIEKYJIIPHBIM CTPOEHHEM.
OCOOEHHOCTH ~ arperatHelX  COCTOSIHUM
BOJIbI

bubmuoreka [JOK
https://m.edsoo.ru/ff0a013e

Mexannueckoe naBuxeHue. PaBHOMepHOe
1 HEPABHOMEPHOE JBHKECHUE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a0378
bu6mmoreka [JOK
https://m.edsoo.ru/ff0a05c6
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Ckopoctb. Enununel cxopoctu. Pacuer

bubmuoreka [IOK
https://m.edsoo.ru/ff0a079c

! IIYTU U BPEMEHU JBUKCHUS bubnuorexa [JOK
https://m.edsoo.ru/ff0a0ae4
Huepus. 3akoH HHEPITUH.
B3aPII)1\I/IIo;[GﬁCTBHe TEl  Kak HpI/II)IIIII/IHa bubmmorexa [JOK
8 | U3MEHEHUST CKOPOCTH JBI)KEHHS TEll https://m.eds00.1u/ff0a0c10
[ImotHocTh BemiectBa. Pacuer maccel u Bubmuotexa LIOK
https://m.edsoo.ru/ff0a0fee
o0beMa Tejia 10 €ro MIOTHOCTH
JlaGopatopHas abora «OmpenencHue
9 HJ'IOTIfI)OCTI/II) TBépiOFO Tenay. pPﬂemeHHe Bubnuorexa LIOK
| | https://m.edsoo.ru/ff0al23c
3aga4 no teme "II10THOCTH BemecTBa
Cuna KaK XapaKTepuCTUKa
B3auMoieiicTBus Ten. Cuia ymnpyrocru.
10 3akon [I'yka. JlaGopatopnass paborta
«3ydeHne  3aBUCUMOCTH  PacTsHKEHUS
(medopmarmn) MPy>KUHBI OT MPUIIOKEHHON
CHJIBI»
SBnenune Tarorenus. Cumna TsokectH. CBSI3b
1 MEXIy CUJION TSKECTH M Maccol Tena. Bec bu6moreka [IOK
tenma. Pemenne 3amad no Tteme "Cuna https://m.edso0.ru/ff0al778
TshxecT"
C bu6moreka [IOK
Wiaa TSOKECTH Ha JIPYrux IUIaHETax. https://m.edsoo.ru/ff0al502
12 | ®usndeckue XxapaKTePUCTUKH TIAHET.
N3amepenue cun. Jlunamomerp Bubnuorexa LIOK
https://m.edsoo.ru/ff0al8cc
Bec Tena. HeBecomocth. CrokeHue IBYX bubmmorexa [IOK
13 | cun, HampaBJICHHBIX IO OJHOW MPSIMOM. htfps://m.edso0. (uA0al 778
PaBHOfielicTBYOIIAS CHIT bubmorexa [IOK
https://m.edsoo.ru/ff0ala70
Pemenue 3a7a4 1o TeME
14 "PaBHozeicTBYOIIAS cun". Tpenue bu6mmoreka [JOK
CKOJIbXKCHUSI U TPEHHE MOKosA. TpeHue B https://m.edsoo.ru/ff0alb9c
MIPUPOJIC U TEXHUKE
JlaGopatopHas pabota «3y4yenue
3aBUCHUMOCTH CHJIBI TPEHUSI CKOJIBXKEHUS
15 OT CUJBl  JaBJGHHUA U  XapakTepa bubmuoreka [JOK

COIIPUKACAIOIIUXCS HOBCpXHOCT@ﬁ».
Pemenne 3agaq Ha OIIPCACIICHUC

PaBHOAEHCTBYIOIIEN CUJIIBI

https://m.edsoo.ru/ff0alcc8
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16

Pemenune 3amau no temam: «Bec Tenay,
«['paduueckoe n300pakeHue cuI,
«Cunbly, «PaBHOACHUCTBYIOIIAS  CHID».
KontponeHast  pabora mo  Temam:
«Mexanuueckoe JBHXKeHue», «Macca,
IJIOTHOCTEY, «Bec Ttenma», «I'paduyeckoe
n300paxeHue cuimy, «CHiIbn

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

HaBnenue. CnocoObl yMEHBIICHUS W bubnuorexa [JOK
17 | YBCIWICHHS JaBICHUS. JlaBnenue Trasa. https://m.edsoo.ru/ff0a20a6
3aBUCUMOCTh JIaBJICHHUsI Ta3a OT 00bEMa, bubnuotexa [JOK
TEMITEPaTyphI https://m.edsoo.ru/ff0a2376
Ilepenaua naBiieHWST TBEPABIMH TEJIAMMU, bubnuotexa [JOK
1g | KMAKOCTAMH H rasaMu. 3akon [lackais. https://m.edsoo.ru/ff0a25b0
JlaBiieHME B )KUIKOCTH M Ta3e, BHI3BAHHOE bubnuotexa [JOK
IEACTBUEM CHIIBI TSDKECTH https://m.edsoo.ru/ff0a2718
Pemenne 3amau mo Teme «JlaBieHue B bubnmorexa LOK
https://m.edsoo.ru/ff0a2826
19 | xumokoctm W Tase. 3akoH I[lackamsy.
Coobmmaronuecs: Cocyapl Bubnuorexa LIOK
https://m.edsoo.ru/ff0a2970
20 I'mopaBnuueckuit  mpecc. MaHOMETpBI. bubnuorexa [JOK
[TopriHEBO# KUAKOCTHBIN HACOC https://m.edso0.ru/ff0a3136
AtMmocpepa 3emuu. [Tprunnb
CymeC”l(“l;OI;aHI/IH BO3IYIITHOM 06p0n0q1<n Bubnuorexa LIOK
21 | 3emam.  3aBHCHUMOCTE  aTMOC(EPHOTO https://m.eds00.1u/ff0a2b5a
bu6moreka [IOK

JABJICHUS. OT BBICOTHI HAJl YPOBHEM MOPSI.
Bec Bo3myxa. ATMocdepHOe 1aBlieHHe

https://m.edsoo.ru/ff0a2b5a

22

WN3mepenue atMocdepHOTro  JaBICHHUS.
OnbIT Toppuueniu. 3aBUCUMOCTh
aTMOC(EepHOro AaBJIEHUS OT BBICOTHI Hajl
ypOBHEM Mops bapomerp-anepou.
ATMoOcdepHOE daBleHHE Ha Pa3TUYHBIX
BBICOTAxX

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2da8
bubmuoreka [JOK
https://m.edsoo.ru/ff0a2fc4

23

Pemenne 3amau mo teme " AtmocdepHOE
nasjeHnue"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a2fc4

24

JencTtBue  KMAKOCTM M Trasa  Ha
MOTPYKEHHOE B HUX TeJ0. ApXuMmenoBa
cuIa. JIaGopatopHas pabota
«OrnpeneneHue BBITAJIKUBAIOIIEH  CHUIIBI,
JNEUCTBYIOLIEH Ha TEJ0, IOTPYKEHHOE B
KUIKOCTBY»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3276
bu6mmoreka [JOK
https://m.edsoo.ru/ff0a33fc

25

JlaGopatopHas pabota 1o TeEME
«MccnenoBanue 3aBUCMMOCTH Beca Tella B
BOJIe OT 00BEMA MOTPYKEHHON B )KUJKOCTh
yacTu Tenay». [InaBanue Ten

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3514
bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3a96
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JlaGoparopHas pabota "KoHcTpynpoBaHue
apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKU U
ompeneneHue €€  rpy30mnoabEMHOCTH".

bubnuoreka [IOK

26 Pemenne 3amau mo Temam: «IlnaBanue https://m.edsoo.ru/ff0a3654
cynoB. BosnyxomuaBanuey, «JlaBieHue
TBEPJIBIX TEJ, )KUJIKOCTEH U Ta30B»
KontponbHas pabora no teme «J/laBieHue
27 TBepI[I;Ix TCJII,) KUJIKOCTEH I/II[ ra3oBy. Bubmrotexa LIOK
https://m.edsoo.ru/ff0a3f82
Mexanndeckas paborta
MouHocTh. EAMHMITBI MOIIHOCTH. YPOK-
28 I/ICCEIGI[OBaHI/IeH "IliacqéTHI MOHIHOI:)TI/I bubmorexa LIOK
y ) " https://m.edsoo.ru/ff0a3f82
pa3BUBaEMOM MPU MO IBEME TIO JIECTHULIE
[IpocTeie Mexanu3Msl. Peruar. PaBHOBecue
CUJI Ha pbryare. Peryaru B TexHuke, ObITY U
29 npnpo;c). JlaboparopHas pa6ZTa Bubmmorexa LOK
. https://m.edsoo.ru/ff0a478e
«MccnemoBanne  yCIOBUH — paBHOBECHS
phIdaray
Pemenne 3amau mo TeMe «YCIOBUSA
pPaBHOBECHS pbIyara
30 Koaddumuent II0JIE3HOIO IEACTBUS bu6moreka [IOK
MEXaHU3Ma. JlabopaTopHas pabota https://m.edsoo.ru/ff0a48a6
«3mepenue KITA HaKJIOHHOM
TTOCKOCTH
Pemenne 3amau mno Teme "PaGora, bu6mmoreka [IOK
g1 | MOLIHOCTS, KILJ". Mexanngeckas https://m.edsoo.ru/ff0a4c48
sHeprusa. Kunerndeckas U nmoTeHUIUAIbHAsS bu6mmoreka [IOK
SHEPIHs https://m.edsoo.ru/ff0a4252
3aKkoH COXpaHEHUS MEXaHUYECKOU
SHEPTUH. YPOK-DKCIHEPUMEHT TI0 TeMe
32 "DKCIIepUMEHTAIbHOE OIIpeEIICHUE bubnuoreka [JOK
HU3MEHEHHUS KHHETUYECKOU u https://m.edsoo.ru/ff0a4360
MMOTEHIIMAILHON SHEPIUH MPU CKATHIBAHUH
Tella 110 HAKJIOHHOM IJIOCKOCTH"
KontponpHas padora mo teme «Pabora u
33 MOUIHOCTb. JHEpPrusi». Pe3epBHbIN ypOK. bubnuoreka [JOK
Pabora C  TEKCTaMH 1o TEME https://m.edsoo.ru/ff0adee6
"MexaHnndeckoe aBuxKeHue"
PesepBHrblit ypok. Pabota ¢ Texctamu 1o
teme "JlaBneHue TBeinHX TeJ, )KUJIKOCTEH BuGmiorexa 1IOK
34 | u razoB". PesepBHbli ypok. Pabora c
| https://m.edsoo.ru/ff0a4ffe
TekcTamMu 1o Tteme "Pabora. MoONIHOCTB.
Oneprug"
35 | Pe3epBHBIi ypoK
36 | Pe3epBHBIN ypoK
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OBILIEE KOJIMYECTBO YACOB I10 36 3
[TPOTPAMME
8 KJIACC
KomnaectBo
4acoB
Ne Tena YooK 2 E DIIeKTPOHHBIE IIUPPOBbHIE
/1 P E § 00pa3oBaTeIbHBIC PECYPCHI
@ FH| = 3
2 EE EE
o | o gl a8
M|~ o B &
OCHOBHBIC  TIOJIO)KCHUST ~ MOJICKYJISIPHO-
1 KMHETUYECKONM TEOPUH M MX OIBITHBIE 1 bubnuoreka [IOK
noaTBepKAeHUs. Macca U pa3Mep aTOMOB https://m.edsoo.ru/ff0a5256
1 MOJICKYIT
Mopaenu TBEPAOTO, SKHJKOTO Hu
ra3o00pa3HOr0  COCTOSHHUH  BEIIECTBa.
5 OObsicHEHHE CBOWMCTB TBEPAOTO, YKUIKOTO 1 bu6moreka [IOK
M ra3000pa3HOro COCTOSTHHI BEIISCTBA Ha https://m.edsoo.ru/ff0a540e
OCHOBE MIOJIOKEH U MOJICKYJISIPHO-
KUHETUYECKON TEOPUH
bu6moreka [IOK
Kpucraymmaeckue u  amopdHble Tela. httos.//m.edso0o.ru/ff0a5800
3 | CmauuBaHue u KalMUISpHOCTE. | 1 — '
bu6moreka [IOK
[ToBepXHOCTHOE HATSDKEHUE https://m.edsoo.ru/f0a5530
T .
CIUIOBOC  pacIIUpPeHHEe W CKaThe BuGmiorexa [IOK
4 | Temnepatypa. CBs3p Ttemmeparypel co | 1 https.//m.eds0o.ru/ff0a5a26
CKOPOCTBIO TEIJIOBOTO JABUKEHMS YACTHII — '
bubmuoreka [JOK
BuytpenHss SHEPrusl. Crioco05b1 https://m.eds0o. ru/ff0a5c60
5 I . B 1 — '
il::;:ﬁ:ﬂ;{ ale}PIIyTpeHHeH SHepruu. Bubl BuGmiorexa LIOK
pex https://m.edsoo.ru/ff0a6412
Vpok- "TI
o renomts o BuGmnotexa LIOK
https://m.edsoo.ru/ff0a65c0
6 | BemecTB W MarepualoB B memsix | 1
| bu6mmoreka [JOK
sHeprocOepekeHus". KomnunuectBo https.//m.eds00.ru/ff0a6976
TEIIOTEI. Y AeIbHas TEMI0EMKOCTD o '
% o .
e | ——
7 | JJaGoparopHas pabGorta ”I/Iclz:ﬂe OBaHI/IE; 1 https://m.edso0.1u/ff0a7088
HBHeIfI/IH fermoo6pMeHa pU CMCHi[HBaHHH bubmorexa HOK
. N p” https://m.edsoo0.ru/ff0a6a98
XOJIOJTHOM U TOpsTYei BOIBI
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Pacuer KOJIMYECTBA TEIIOTEI,
HEOOXOMMOTO JJIsi HAarpeBaHUs Tejla H

8 | BBIOCNAEMOTO WM TMPU  OXJIAXKICHUU. bubmmorexa LIOK
https://m.edsoo.ru/ff0a6bb0
Jlaboparopuass pabora "OmpeneneHue
yIEIbHOU TEIJIOEMKOCTH BerecTBa"
OHeprus TOIUIMBA. YJelbHasg TEIUIOTa bubnuorexa [JOK
g | cropamui. [lnaBieHre W OTBepACBaHHE https://m.edsoo.ru/ff0a7b5a
KPUCTAIJIMYECKUX TeN. YAelabHas TeIioTa bubnuorexa [JOK
TUTaBJICHUS https://m.edsoo.ru/ff0a71d2
Jlabopatopnass pabota "OmpezaeneHue bubnuotexa [JOK
10 yIETbHON TEIJIOTHl IUIABJCHUS Jibja". https://m.edsoo.ru/ff0a72fe
[TapooOpazoBanue u KOHJICHCAIHS. bubnuotexa [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. VY nenvHast TETJI0Ta
nmapooOpa3oBaHUs " KOH/JICHCAITHH.
3a§ncn§ocn TEMIIEPATyPHI KI/IJIHGHI/ISIH oT Bubnuorexa LIOK
https://m.edsoo.ru/ff0a786¢
11 | atmochepHoro  gaBieHus.  BrnaxkHocTb
BO3/IyXa. JlabopaTopHas pabota bubnmorera LOK
\ . https://m.edsoo.ru/ff0a7628
Omnpenenenrne OTHOCUTEHHON BIAXKHOCTH
BO3ayXxa"
Pemenne 3amayu  Ha  ompeneneHue
1p | BAKHOCTH BO3AyXa. [TpunHnuner paboTsl
TerIoBeIX apurareneid. [lapoas TypOuna.
JIBurarenb BHYTPEHHETO CrOpaHus
KIIJI TemnoBoro paBurarens. TemjoBbie
13 JIBUTATEJIM U 3alIATA OKPYKAOIIEH Cpebl. bu6moreka [IOK
3aKOH  COXpaHCHHMs M  IPEBpaIlCHUS https://m.edsoo.ru/ff0a7c7c
SHEPruM B TEIIOBBIX MPOIlECcCcax
[ToaroroBka K KOHTPOJILHOM paboTe TIo
14 Telvia "TernoBsie }IIIS)JIeHI/I}I. II/)ISMGHCHI/IC Bubnuorexa LIOK
. | https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSTHUH BEIIeCTBa
KontponbHas pabora nmo teme "TeroBsie
15 SIBIICHUS. HN3menenue arperaTHbIX bubnunoreka [JOK
COCTOSIHUI BemecTBa". DIIEKTpU3aLus TeJl. https://m.edsoo.ru/ff0a86ae
JIBa poja 3MEeKTPUYECKUX 3apsI0B
Ypok-uccnenosanue "OneKTpU3anus Tel
16 MHIYKIAEH M TP CONPUKOCHOBEHHH'. bubnuoreka [IOK
B3auMoelicTBie 3apsOKEHHBIX Tel. 3aKOH https://m.edsoo.ru/ff0a87e4
Kynona
Onektpuueckoe moje. HanpspkeHHOCTb
ANEKTPUUECKOTO TIOJISL. HpI/IHI_II/IVH BuGmmorexa [OK
17 | cyneprno3unuu  SIEKTPUYECKUX  TOJEH.

Hocutenun ~ snmexkTpuyeckux  3apsioB.
OnemeHTapHbIN 3apsan. CTpoeHue aroma

https://m.edsoo.ru/ff0a8a0a
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[IpoBOgHMKM U  AMDJIEKTPUKH. 3aKOH bubnuorexa [JOK

1g | COXPAHEHHS  ONIEKTPHYECKOTO  3apAna. https://m.edsoo.ru/ff0a8ef6
Pemrenne 3amay Ha NPUMEHEHHE CBOWCTB bubnuorexa [IOK
AIIEKTPUYCCKHX 3apPsI0B https://m.edsoo.ru/ff0a90cc
DNEeKTpUYECKU  TOK,  YCJIOBHSL  €ro bubnuorexa [JOK

19 | CYWECTBOBAHMS. Hcrounuku https://m.edsoo.ru/ff0a95a4
3JIEKTPUYECKOTO TOKa. [HelictBus bubnuorexa [JOK
AIIEKTPUYECKOTO TOKA https://m.edsoo.ru/ff0a96b2
Ypok-uccnenoBaHue "JleticTBUE
BJIEKTPUYECKOTO TOJS Ha MPOBOJHUKUA H bubnuotexa [JOK

20 " . .
JMDIIEKTPUKHU".  DICKTPUUYSCKHH TOK B https://m.edsoo.ru/ff0a9838
MeTajuiax, KUJAKOCTSIX U ra3ax
DneKkTpuueckass Ienb W €€ COCTaBHBIC

21 qaCTI/I.pCI/ma toka. Jlabopatopnast paGoTa Bubnuorexa LIOK
. " https://m.edsoo.ru/ff0a8bd6
W3mepeHune u peryimupoBaHne CHITBI TOKA
DneKkTpruyeckoe HarpsbkeHune. BoapTmerp.
Ha60pI;TopHa51 pa6I())Ta "Usmepenne TpI/I bubmorexa LIOK

22 | perymaposare ———— https://m.edsoo.ru/ff0a9e14
ConpoTHBIeHHE TPOBOJHUKA. YIEIBHOE bubmmorexa LIOK

https://m.edsoo.ru/ff0aa738

COTPOTHBIICHUE BEIIECTBA
JlabopaTopHas  pabota  "3aBHCHMOCTH
AJIEKTPUYECKOTO CONIPOTUBJICHUS bubnuorexa [JOK

93 MPOBOJHUKA OT €ro JUIMHBI, IUIOIIAIH https://m.edso0.ru/ff0aa738
MOMEPEYHOr0 CEYeHUss W Marepuana'. bubnuorexa [JOK
3aBHCHUMOCTh CHJIBI TOKA OT HAIPSKCHHSL. https://m.edsoo.ru/ff0aad4a
3akon OMa Jyis ydyacTka Lenu
JlaGopatopnass pabora "HccnemoBanue
3aBUCHUMOCTH CHJIBI TOKa, HAYLIETO uepe3

24 pE3UCTOpP, OT CONMPOTUBIICHUS PE3UCTOPA U bubnuorexa [JOK
HAIPSOKCHHS Ha pesucrope". https://m.edsoo.ru/ff0aa04e
[locnenoBarensHOE W MapajlielbHOE
COEIMHEHUS MPOBOIHUKOB
Jlaboparopnas pabota "IIpoBepka mpasuiia
CIIOKEHUS HANPsDKEHU N Ipu bubnuoreka [JOK

o5 MOCJIEIOBATEIbHOM ~ COCJMHEHUU  JIBYX https://m.edsoo.ru/ff0aaa58
pesuctopoB".  JlaGopatopHas  pabota bubnuoreka [JOK
"IlpoBepka mpaBwia sl CHJIBI TOKA TIPH https://m.edsoo.ru/ff0aadle
NapajuIeIbHOM COEAUHEHUH PE3UCTOPOB"
lgemeHHe 3alad Ha TMPUMEHEHHE 3aKOoHa BuGmmorexa [OK

26 Hgiomf;f% PASIIAHOLD  COCHHCHE https://m.edsoo.ru/ff0aaf8a

bu6mmoreka [JOK

PaboTta 1 MOIITHOCTB AMEKTPUUYECKOTO TOKA.
3akon Jlxoyns-Jlenna

https://m.edsoo.ru/ff0ab124
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Jlaboparopuass pabora "OmpeneneHue

5 bubnuorexa [JOK
a00Tbl W MOIIHOCTH JJIEKTPUUECKOTO
P | P https://m.edsoo.ru/ff0ab3e0
27 | Toka". DNeKTpUIeCKre e "u
5 . bubnuorexa [JOK
MOTPEOUTENN DJIECKTPUUYECKON DSHEPrUu B
P P P https://m.edsoo.ru/ff0ab660
obITy. KopoTkoe 3ambikaHue
[ToaroroBka K KOHTPOJILHOM paboTe TIo
TeEMe "DnexkTpuueckue 3apsbl.
3apspKeHHBIE Tella U UX B3aUMOJICHCTBUS. bubnuorexa [JOK
08 [MocTosiHHBI ~ JMeKTpuYeckuit  TOK'. https://m.edsoo.ru/ff0abd2c
KouTtponbsHas paboTta 1o TeMe bubnuoreka [JOK
"DNEKTpUUECKUE 3apsabl.  3apsuKEHHBIC https://m.edsoo.ru/ff0abea8
Tena U ux B3auMoaeucTBusa. [locTOAHHBIN
ANEKTPUIECKUHN TOK"
[TocrositnHbIE MarHMTHI, 1704
29 . v bubnuotexa [JOK
B3aWMO/ICHCTBUE. OK-HCCIIEJIOBAaHUE
; - P ‘ https://m.edsoo.ru/ff0ac3do
N3yuenue momneit moCTOSHHBIX MAaTHUTOB
MaruauTHO€e noje. MarautHoe noje 3eMiin
3 bubnuorexa [JOK
W €ro 3HaueHWE I JKW3HU Ha 3emile.
https://m.edsoo.ru/ff0acOba
30 | Omeir  Opcrema.  MarHuTHOE — TIOJIE
M bubnuorexa [JOK
ANIEKTPUYECKOr0 TOKa MaruutHoe moJse
P https://m.edsoo.ru/ff0ac1d2
KaTYILKH C TOKOM
[IpumeHeHue 21eKTPOMarHuToB B TEXHUKE.
JlaGopaTopHas pabora "U3yuenue
NeMCTBHUSL MarHUTHOTO TIOJISt HA MTPOBOJHUK
" 5 P bubnuoreka [IOK
c TOKOM". JIEKTPOJIBUTATEITh
P https://m.edsoo.ru/ff0ac74a
31 | mocTosSIHHOTO  TOKA. HcnonszoBanue
. bu6moreka [IOK
ANIEKTPOABUTaTENICH B TEXHUYECKUX
Ii https://m.edsoo.ru/ff0ac86¢c
yCcTpoicTBax u Ha TpaHCIOPTE.
JlaGopaTtopnas padora "KoHcTpynpoBaHue
U U3y4eHue paboThl dNeKTpoaBuraress"
OIBITH ®apanest. 3akoH
ANIeKTpOMarHuTHo wuHAYKIMU. [IpaBuio
32 Jlenma.  Onektporeneparop. CrocoObl
MOJIyUYEHUsI  DJIEKTPUYECKOW  DHEPIHu.
DNEeKTPOCTAaHIIMM HAa  BO300OHOBISEMBIX
HMCTOYHUKAX SHEPIUU
IToaroroBka K KOHTPOJBHON paboTe 110
33 "y P P bubnunoreka [JOK
TeMe JNEKTPUYECKUE U  MarHUTHBIE
N P https://m.edsoo.ru/ff0acbh14
SIBIICHUS".
34 KontponbHas pabota () TeMe
"DneKTpUYecKUe U MarHUTHBIE sIBJIEHUA"
. bubnuorexa [IOK
35 | Pe3epBHBIii ypOK.

https://m.edsoo.ru/ff0accse
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36 | PesepBHBIil ypoK. 1 bubmmorexa LHOK
https://m.edsoo.ru/ff0acdc6
OBUIEE KOJIMYECTBO YACOB IIO 36 5
[MPOTPAMME
9 KUIACC
KousmmuecTBo yacos
2 S
Ne Tewa ypoka % § DNeKTpoHHBIE U(POBBIC
n/m S = & = 00pa3zoBaTeNbHBIEC PECYPCHI
IR
R 2 &5 &
Mexannueckoe IBHKeHUE. MarepuanbHas
1 touka. Cucrema orcyera. OTHOCUTEIBHOCTh 1 bubnuorexa [JOK
MEXaHUYEeCKOTO JIBWKEHUs PaBHOMepHOE https://m.edsoo.ru/ff0ad474
MPSIMOJTMHENHOE JIBV)KCHHE
HepaBHomepHoe MIPSMOJIMHENHOE
BiwkeHne. CpenHsis W MrHOBEHHas
l(jKOpOCTI). > [Ipsmonuneiinoe Bubnuorexa LIOK
2 |paBHOYCKOPEHHOE JABWKEHHE. YCKopeHume. 1 https://m.eds00.1u/tfbad19a
CkopocTh MPSAMOJIMHEITHOTO Bubnuorexa LIOK
https://m.edsoo.ru/ff0ad8d4
paBHOYCKOpPEHHOro JBiKeHus. ['paduk
CKOPOCTH
JlaGopatopnas  pabora  "OmnpeneneHue
CKOpPEHUS Tella MpPH PaBHOYCKOPEHHOM
ZBHXfeHHH o HaIfHOHEOfI ZIJ'IOCIID(OCTI/I". bubmorera [IOK
https://m.edsoo.ru/ff0adb18
3 | CBobOonunoe nmagenue ten. OnsiTel [amunes.| 1
PaBHOMepHOE [BUXKEHHE TIO OKPY>KHOCTH. bubmmorexa LIOK
. https://m.edsoo.ru/ff0ael76
[Tepuon u vacrora obparnieHus. Jlunennas
U yTIIOBas CKOPOCTHU
IlenTpocTpemurensHOE YCKOpEHUE. bubnuoreka [JOK
4 IepBoiii 3akoH HproroHa. BekTtop Cuilbl. 1 https://m.edsoo.ru/ff0ae612
Bropoit 3aKOH HproroHa. bubnunoreka [JOK
PaBHOelCTBYOMIAs CHITA https://m.edsoo.ru/ff0ae72a
bu6mmoreka [JOK
Tpernit 3axkon Hprorona. Cymeprno3unms https://m.edsoo.ru/ff0ae982
5 cun. Pemenue 3amad Ha nOpUMEHEHHE 1 bubnuoreka [IOK
3akoHOB Hprorona. Cuia ympyroctu. 3akoH https://m.edsoo.ru/ff0aeb6c
I'yka bu6mmorexa LIOK

https://m.edsoo.ru/ff0aeca2
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Pemenne 3amau  mo  Teme — «Cmna bubnuoreka [IOK
g | YOPYrocTi. JlaboparopHas paboTa https://m.edsoo.ru/ff0aee28
«OrnpeneneHue  KECTKOCTH  MPYKUHBD». bubnuorexa [JOK
Cuiia TpeHust https://m.edsoo.ru/ff0af738
Pemenne 3amau nmo teme «Cumna TpeHUs». bubmmorera [JOK
https://m.edsoo.ru/ff0afa26
Jlaboparopuas  pabora  "OmpenencHue
7 |ko>pdummMeHTa  TPEHUS  CKOJBKEHHS'". Brbmiorexa LIOK
https://m.edsoo.ru/ff0af8be
Pemienne 3amau  mo Teme  "3aKoHBI
Herorona. Cuna ynpyrocru. Cuna tpeHus" Brbmiorexa LIOK
https://m.edsoo.ru/ff0afb8e
Cuma TsDKECTM U 3aKOH BCEMHPHOTO
TATOTCHUSI. Yckopenue CBOOOTHOTO
MaJICHUS. YpOK-KOH(i@)epeHuHﬂ "I[BI/I)JI::eHI/Ie bubmorexa LIOK
8 |1en BOKpYr IPABMTAIHONHONO  IEHTP https://m.edsoo.ru/ff0af044
(Conueunas CHCTEMA). anaktuku". bubmorexa LIOK
https://m.edsoo.ru/ff0af5f8
Pemienue 3amay no teme "Cua TsxKecTH U
3aKOH BCEMHUPHOTO TATOTECHUS"
[IepBas KOCMHUYECKas CKOpOCTb.
HeBecomocts u meperpy3ku. PaBHOBecue
MaTepuagbHOI TOUKU. AOCOIOTHO TBEPAOE
teno. PaBHOBecwe TBEpPAOro Tema € bu6moreka [IOK
9 3aKpEIUIEHHOW OChIO BpalieHus. MoMeHT https://m.edsoo.ru/ff0af33c
cunel.  llentp Tsxkectn. PaBHOBecue bu6moreka [IOK
MaTepHATbHOW TOYKH. AOCOIOTHO TBEPIOE https://m.edsoo.ru/ff0afe36
teno. PaBHOBecue TBEpHOrOo Tema ¢
3aKpeIUIEHHON OChIO0 BpalieHus. MoMeHT
cuibl. LleHTp TspxecTu
Pemenue 3amau mo temMe "MOMEHT CHIIBL bubmorera [IOK
https://m.edsoo.ru/ff0b02b4
Lentp TSHKecTH". IToaroroska K
10 | KOHTpPOJBHOM pabote 1o TeMe Bubnuorexa LIOK
\ https://m.edsoo.ru/ff0b0408
Mexanuyeckoe JBUOKECHUE.
Bsaumonetiicteue Tea". bubmotera [JOK
https://m.edsoo.ru/ff0b06ec
KouTtponsHas pabota 1o Teme
11 | "Mexannyeckoe JIBIDKEHUE.
BzaumonerictBue Ten"
Wmnynec Tena. Mmmynbc cuiibl. 3akoH
e e
12 |3amau  mo Teme "3aKOH  COXpaHEHUS https://m.eds00.ru/ff0b07fa
bu6mmoreka [JOK

nMmIyiasca'. VYpok-kKoHpepeHIHs
"PeakTBHOE JBM)KEHHME B NPUpPOJIE U
TEeXHHKe"

https://m.edsoo.ru/ff0b096¢c
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13

Mexanunueckass paboTa M MOIIHOCTb.
PaboTa cuibl TSHKECTH, CHIIBI YIPYTOCTH H
cuibl  Tpenus. JlabopatopHas — pabota
«Omnpeznenenre padOThl CHIIBI TPEHUS IPH
PaBHOMEPHOM JABUMXKCHUU TCJ1a 10
TOPU30HTAIBHON MOBEPXHOCTH

bubnuoreka [IOK
https://m.edsoo.ru/ff0b0a84
bubmuoreka [IOK
https://m.edsoo.ru/ff0b0db8

14

Cesi3b sHepruu u padoTel. [loTeHnuansHas
sHeprusi. Kunernueckas sueprus. Teopema
0 KHHETHYECKOM SHEPTUH. 3akoH
COXpaHEHUs SHEPTHH B MEXaHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0b0c32

15

JlabopaTopnast pabora «M3ydeHue 3akoHa
coxpaHeHuss oSHeprum». KomebarenpHoe
ABHUKCHHUC u €ro XapaKTCPUCTUKMU.
3aryxawomue KkojebaHusa. BblHyXIeHHbIE
koJsiebanus1. Pesonanc

bu6moteka [IOK
https://m.edsoo.ru/ff0b12fe
bu6moreka [IOK
https://m.edsoo.ru/ff0b1858
bu6moreka [IOK
https://m.edsoo.ru/ff0b20f0

16

Maremarnueckuit 51 MPY>XUHHBIN
MAasSTHUKH. Ypoxk-uccienoBanue
«3aBUCUMOCTh Tepuoja KoJiebaHW OT
KECTKOCTH TIPYKXUHBI M MAacChl Tpy3a».
[IpeBpaienue 3HEPruy MpU MEXaHUYECKUX

KOJIEOaHUAX

bu6moreka [IOK
https://m.edsoo.ru/ff0b197a

17

JlaGopatopHas  pabora  «OmpeneneHue

Y4acTOTHI u nepuoaa Kosie0aHui
MpYKUHHOTO MasTHUKa». JlaboparopHas
pabora «[IpoBepka HE3aBHCUMOCTHU

nepuoja KojaebaHui rpysa, MOJBEHICHHOTO
K HHUTH, OT Macchl Ipy3a». MexaHudeckue
BoJHbI. (CBOHCTBA MEXaHMYECKHX BOJIH.
[IpoionbHbIE U IOTIEPEYHBIE BOJIHBI

bu6moreka [IOK
https://m.edsoo.ru/ff0blaec
bu6moreka [IOK
https://m.edsoo.ru/ff0b197a
bu6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

18

Ypok-koHpepeHIus "MexaHuueckue
BOJHBI B TBEpAOM Tene. CelicMUuecKue
BoJHbI".  3Byk. Pacnpoctpanenue u
OTPAXXEHHUE 3BYKa. Y POK-HUCCIEAOBaHUE
"HabntoieHue 3aBUCUMOCTU BBICOTHI 3BYKa

OT YacTOTHI"

19

I'poMkocTh 3Byka M BBICOTA  TOHA.
AxycTrueckuii pe30HaHC. Ypok-
koH(pepeHus "YbpTpa3ByKk U HHGPa3BYK B
npupoge u texHuke". IlogroroBka K
KOHTPOJBHOU paboTe mo Teme "3aKOHBI
coxpaHeHus. MexaHudeckue KojeOaHUS U
BOJIHBI"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca
bu6mmoreka [JOK
https://m.edsoo.ru/ff0b25f0
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KourtponpHast pabora mo Teme '"3aKOHBI

20 |coxpaneHus. MexaHWueckue KoyeOaHUS U
BOJIHBI".
DIEeKTPOMarHuTHOE rnoJe.
21 SJIGKTgOMaFHI/ITHI)IC BoJiHbL.  CBoiicTBa Bubmuotexa LIOK
https://m.edsoo.ru/ff0b2abe
AIEKTPOMArHUTHBIX BOJIH
VYpoxk-koHpepeHuus "[lkana
JJIEKTPOMArHUTHBIX BOJH. Vcmosb3oBanue
AJEKTPOMArHUTHBIX BOJH I COTOBOM bubnuotexa [JOK
29 cea3u".Ypok - wuccinenoBanue "M3yuenwue https://m.edsoo.ru/ff0b2fe6
CBOMCTB  DJIGKTPOMAarHUTHBIX  BOJH C bubnuotexa [JOK
MTOMOIIIBIO MOOHJIBHOTO tenedona". https://m.edsoo.ru/ff0b2c6c
Pemenue 3amad Ha onpeaeneHNe 9YacTOThl U
JUTMHBI 3JICKTPOMArHUTHOH BOJTHBI
DJIEKTpOMarHuTHas npupoza CBeTa.
CKOpOI::TB CBeTa. Bonﬁosmz CBOMCTBA bubmmorexa LOK
. https://m.edsoo.ru/ff0b31d0
ceera. Mcrounukn ceera. [IpsamonuueliHoe
23 |pacnpoctpanenue cBera. 3atmeHus CoiHIa bubnmorexa LOK
1 JIyHbl. 3aKOH OTpaKEHUs CBETa. 3epKaia. https://m.eds00. W/TTGH36E8
Pemenune 3agauy Ha mNpUMEHEHHE 3aKOHA bubmmorexa LIOK
https://m.edsoo.ru/ff0b38c4
OTpa)XeHUsI CBETa
[Ipenomiienne cBera. 3aKOH MPEIOMIICHUS
cBera. [lomHOEe BHYTpEeHHee OTpakeHHE
CBeTa. Hcnonp3oBanue MMOJIHOTO bu6moreka [IOK
pg |BHYTPCHHETO OTPAKCHMS B ONTHYECKHX https://m.edsoo.ru/ffO0b3aea
CBETOBOJIaX. JlabopaTopnast pabora bubnuorexa [JOK
"UccnenoBanue 3aBUCUMOCTH yria https://m.edsoo.ru/ffO0b3c5c
MPEIOMJICHUS. CBETOBOTO Jiy4a OT Yria
MaJICHUsl Ha rpaHule "Bo3ayx-crekyio™"
"
Ypok-koHbepeHus HCHOJ‘IBSOB&HI/IG' BuGniorexa LIOK
MIOJIHOTO BHYTPEHHETO OTpaXECHHUS: https.//m.eds0o.ru/fOb3f2c
25 |cBeTOBOABI, ONTHUKOBOJIOKOHHAs  CBS3b'.
JIuuzel.  OnrTuueckas  cujga  JIMH3BI. bubmorexa LIOK
. https://m.edsoo.ru/ff0b444a
[TocTpoenue n3o0pakeHU B TMH3AX
Jlabopatopnas  pabora  "OmpeneneHnue bubnuoreka [JOK
(POKYCHOTO pacCTOSIHUSI M ONTHYECKOU https://m.edsoo.ru/ffob4206
26 cuipl  cobuparomiedt  JuH3BI".  Ypok- bubnuoreka [IOK
KoH(pepeHust  "ONTHYEeCKUEe  JIMH30BBIC https://m.edsoo.ru/ffOcOa7e
npubops!". I'1a3 Kak onTuyeckas cucTema. bubnuoreka [IOK

3peHue

https://m.edsoo.ru/ff0b4684
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Ypok-koudepermust  "JledekTsl  3peHHUS.
Kak coxpanutrbs 3penue". Pasnoxenue
6enoro csera B crektp. OneiTel HpioTOHA.
CnoxeHnue CIEKTPAJIbHBIX L[BETOB.
Hucnepcusi cBera. Jlaboparopnas pabora
"OnpITHl MO Pa3JjI0XKEHUIO OeJIoro CBETa B
CIEKTP M BOCHPHUSTHIO IIBETA IPEIMETOB
npu WX HAONIOJCHUU dYepe3 I[BETOBbIC
¢bmbTpe"

bubnuoreka [IOK
https://m.edsoo.ru/ff0cOf4c
bu6mmoreka [IOK
https://m.edsoo.ru/ff0cOe2a

28

VYpoxk-tipaktukym "BoJHOBBIE  CBOMCTBa
CBETA: JUCIEepPCHs, WHTepQEpeHIHs |
mudppakuus".  Oneitel  Pesepdopna u
IlaHeTapHas Mojenb aroma. lloctymartsl
bopa. Monens aroma bopa

bu6moreka [IOK
https://m.edso0.ru/ff0c12a8

bu6moreka [IOK
Hcnyckanue M TOTJIOIIEHHE CBETa aTOMOM. https://m.edsoo.ru/ff0c144c
29 KBanTel. JIuHeluaTele CHEKTpBl. YpOK- bubnuoreka [JOK
npaktukyM  "HaOmiogeHue — CHEKTpOB https://m.edsoo.ru/ff0c1550
ucnyckanus". PagnoakTHBHOCTD U €€ BUIbI bubmoreka [IOK
https://m.edsoo.ru/ff0c1672
bu6moreka [IOK
CrtpoeHrie atoMHOTO sapa. HykimonHas https://m.edsoo.ru/ff0c18ac
30 Mozenb. PaanoakTHBHBIE MpEBpAILICHUS. bu6moreka [IOK
MN3otonel. Pemenne 3amad  1mo  TeEMe: https://m.edsoo.ru/ffOclal4
"PagnoakTrBHBIE NTpeBpalieHus" bu6moreka [IOK
https://m.edsoo.ru/ffOclb4a
Ilepuon monypacnaga. Ypok-kKoHpEpeHIUs
"P;)LLI/IOI;KTHB}II{ILIe I/Iinyqelimﬂ B (?Ippnp(i[e, Bubnuorexa LIOK
31 |Memuuune, Texuuke". SlnepHbIE pEaKLUM. https://m.eds00.ru/ff0c2126
’ bubnuorexa IIOK

3aK0HEBI COXpaHCHUA 3apAa0BOTIO u
MaCCOBOI'O YHCCII

https://m.edsoo.ru/ff0c1c58

32

DOHeprusi CBsA3UM  aTOMHBIX sjep. CBs3b
Maccel ¥ 3Hepruu. Penienue 3agad no teme
"SAnepusie peaknuu". Peakuuu cuHTe3a U
neneHust  sgep.  VICTOYHUKM — AHEpPruu
Comama w 3BE3]1 IToaroroska K
KOHTPOJIbHOU paboTe o TeMe
"DIeKTpOMAarHUTHOE MOJIE.

bubmuoreka [JOK
https://m.edsoo.ru/ff0cld7a
bu6mmoreka [JOK
https://m.edsoo.ru/ff0c1e88

33

KoHnTtponpHas pabota 1o TeEME
"DNIeKTpPOMAarHuTHOE ToJIE.
OneKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE
SIBJICHUA"
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VYpoxk-koudepenuus "SnaepHas sHEpreTHKa.
JIeCTBHS paguOaKTUBHBIX M3JIy4CHHMM Ha bubnuorexa [IOK
34 1
’KMBBIC OpraHu3Mbl". DJIEKTPOMAarHUTHBIC https://m.edsoo.ru/ff0c223e
BOJIHBI. KBaHTOBBIE sIBJICHUSA".
[ToBTOpenue, ob6oOmenue. JlabopaTtopHbie
paboTel mo Kypcy "BzaumopeiictBue Ten". bubnuorexa [JOK
[ToBTOpeHue, 00o01eHue. Pemenne https://m.edsoo.ru/ff0c245a
g5 |PACHCTHBIX M KAIECTBEHHEIX 32714 IO TeMe| bubnuorexa [JOK
"TeroBeie  mpouecchl”.  [loBTOpeHwue, https://m.edsoo.ru/ff0c2572
0o6o6menue. Pemenue  pacueTHBIX U bubnuotexa [JOK
KadecTBEHHBIX 3amad 1o Teme "KIIJI https://m.edsoo.ru/ff0c2a22
TETIJIOBBIX JBUTATEICH"
bu6moreka [IOK
IToBTOpEHMUE, o0oOmenue. Pemenne
pacqu}i{Hx u Ka‘-IeCTBeII-IIIHI)IX 3a/1a4 10 TEMe https.//m.eds00.I/HUC2030
36 |"KII[J osnektpoycranoBok". IloBropenue,| 1 Bubnuorexa LIOK
’ https://m.edsoo.ru/ff0c2c52
o0o0menue. Pabota ¢ Tekcramu mo Teme
"3aKOHBI COXpaHEHUs B MEXaHUKe" bubmmorexa LIOK
https://m.edsoo.ru/ff0c2d6a
OBUIEE KOJIMYECTBO YACOB IIO 36
I[MPOI'PAMME

6. MIPOBEPAEMBIE IPEIMETHBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMbI

0/1.01.08 PU3NKA

7 KJIACC
Kon
MPOBEPSIEMOT0 IIpoBepsiembie NpeAMeTHBIE Pe3YJAbTATHI 0CBOEHHS TPOrPaMMBbI
pe3yJabTaTa
1.1 UCIIOJIb30BaTh U3y4YCHHBIC TIOHSATHUS
12 pa3iinyarh SBJICHUS IO OIMCAHWIO WX XapaKTEPHBIX CBOWMCTB M Ha OCHOB(
' OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBICHUE
pacrio3HaBaTh MPOSBICHUE W3YYCHHBIX (DM3UYECKUX SIBICHHHA B OKpPYXKArOIIEM
13 MHUpE, B TOM 4YHCle (U3UYECKUE SBJICHUS B MPUPOJE, NMPH 3TOM IEPECBOIMTE
NPaKTUYECKYI0 3aJauy B Y4eOHYI, BBIJICIATh CYIIECTBEHHBIE CBOMNCTB:
(mpu3Haku) PU3NYECKHUX SBIICHUMA
OTIHCHIBATh H3y4YCHHBIE CBOMCTBA Tel W (U3WYECKHE SBICHUS, HCIOJb3YS
(u3nyecKkue BENUYMHBI, MPU OMHCAHWM TPABUIBHO TPAKTOBATh (U3UUYECKUY
14 CMBICTT HCIIOJIb3yEeMbIX BEJIMYMH, WX OOO3HAYCHHUS U EAMHULBI (PU3MIECKU
' BEJIMYMH, HAXOAUTh (DOPMYIIBI, CBSI3bIBAIOIINE JaHHYIO (PU3MUECKYIO BETHUHUHY (
OPYTUMU  BETUYMHAMH, CTPOUTH TpaduKH H3YYCHHBIX 3aBUCHUMOCTEY
(U3HUECKUX BETUINH
XapaKTepU30BaTh CBOMCTBA Tell, (hU3MUYECKUE SBICHUS U MPOLIECCHI, UCMOIb3YS
1.5 W3YYCHHBIE 3aKOHBI, TIPU ATOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA I
3aMMChIBATh €T0 MATEMAaTUYECKOE BBIPAKEHUE
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1.6

OOBSICHATH (pU3MYECKHEe SBIICHHS, MPOLECCHl M CBOMCTBA TEJ, B TOM YHUCIIE U F
KOHTEKCTE CHUTyallUd IPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBISABIIATY
MPUYMHHO-CIICICTBEHHBIE CBSI3M, CTPOUTH OOBsICHEHHE W3 | — 2 JIOoTHYecKm
maroB ¢ omopoil Ha 1 — 2 U3y4EHHBIX CBOMCTBa (DU3MYECKUX SBICHUUN
(U3NIECKUX 3aKOHA MIIM 3aKOHOMEPHOCTH

1.7

pematb pacy€THble 3a7auu B 1 — 2 nelcTBUSA, UCHOJIB3YSI 3aKOHBI U (DOPMYJIBI
CBSI3bIBAIOIIME (U3MYECKUE BEIWYHMHBI: Ha OCHOBE aHAJIM3a YCJOBHS 3a/ady
3aMMCBIBATh KPATKOE YCIOBHUE, MOACTABIATh (PU3HUYECKHE BETMUNHBI B OPMYITH
¥ TIPOBOJUTH pacu€Thl, HAXOAWUTH CIPABOYHBIC TaHHbBIC, HEOOXOIMMBIC LIS
pelieHus 3ajad, OICHUBAThb pPEAJTUCTHUYHOCTb TOJYYEHHOW (PU3NYECKOY
BEJTMYUHBI

1.8

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEHIMTh MPU MOMOIIU (PU3NUECKUY
METOJIOB, B ONMMCAaHUM HCCIEAOBAHUS BBLIEIATH NPOBEPSAEMOE MPEAIIOIOKEHH]
(runoTesy), pa3iauyuaTh U UHTEPIPETUPOBATh MOJYYEHHBIN pE3yabTaT, HAXOJUTE
OLIMOKYU B XOJ€ OMBITA, /IeJaTh BHIBOJBI 110 €r0 pe3yiIbTaTaM

1.9

MPOBOJIUTH OMBITHI MO HAOMIOEHUIO (PU3MUECKHUX SIBICHUM WA (DU3UICCKUY
CBOWCTB Tel: (OPMYIHPOBATH IMPOBEPSIEMBIC TPEIMOTIOKEHUS, COOMpPATE
YCTaHOBKY U3 TIPEIJIOKEHHOTO OO0OpYyIOBaHMS, 3alMChIBATh XOJ OIBITA ¥
(hopmMyIUpOBaThH BHIBOJIBI

1.10

BBITIOJIHATH MPSAMbIE U3MEPEHUS C HCIOJIb30BAaHHUEM AaHAJOTOBBIX U IU(POBHIY
MPpUOOPOB, 3aMKUCHIBATh MOKa3aHUs MPUOOPOB ¢ YUETOM 3aJaHHON aOCOIOTHON
MOTPENTHOCTH U3MEPEHUI

1.11

MPOBOJUTH HCCJIEIOBAaHUE 3aBUCUMOCTU OJHOM (DHU3MUECKON BEIMYUHBI O]
JPYroi ¢ MCMOJIb30BaHUEM MPSAMBIX U3MEPEHHH, y4acTBOBATH B IIIAHUPOBAHUY
yu4eOHOro HCCleoBaHus, COOMpaTh YCTAHOBKY U BBINOJHATH H3MEPEHUS
cienys MpeaIoKEHHOMY IUIaHy, (UKCUPOBATh pPE3YNbTaThl IOJIYYE€HHON
3aBUCUMOCTU (PU3UYECKUX BETUYHMH B BUJIE TPEIIOKEHHBIX TaOIUIl U TpaduKOB
JIeNlaTh BBIBOJIBI 110 pe3yJIbTaTaM MCCIIEOBAHUS

1.12

IMPOBOINTD KOCBCHHBIC HU3MEPCHUA (1)I/ISI/ILICCKI/IX BCJIIMYHH, clenys
Hpe,HHOH(eHHOﬁ HHCTPYKIHUU: IIpu  BBIIOJHCHHHA I/ISMepeHI/Iﬁ CO6I/IpaTI
OKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAYCHHUC HCKOMOM BEIUYHHBI

1.13

coOII0AaTh MpaBWIa TEXHHKH O€30MacHOCTH IpHU padoTe ¢ J1abopaTOPHBIN
00opynoBaHHEM

1.14

YKa3bIBaTb IIPUHIUIIBL HeﬁCTBHH HpI/I60pOB n TCXHHYCCKHX YCTpOﬁCTB
XapaKTCPU30BaATh IMPUHIHUIIBI JEeNCTBUA N3YYCHHBIX HpI/I60pOB N TCXHHUYCCKHX
YCTpOﬁCTB C IIOMOIIBIO HX OIIHNCaHUsA, HCIOJIb3ysd 3HAaHHUA O CBOMCTBAY
(I)I/ISI/ILIGCKI/IX SIBIICHUI U HCO6XOI[I/IMBI€‘ (1)I/I3I/I‘leCKI/IC 3aKOHBI 1 3aKOHOMCPHOCTHU

1.15

IPUBOIUTH TPUMEpHl (HaXOAUTh WHAOPMALMIO O MpPUMEpax) MPaKTUYECKOT(
UCTOJIb30BaHUsl (PU3NYECKUX 3HAHUN B TIOBCETHEBHOM KU3HU JIJIs1 00ECIICUCHHS
0€30MacHOCTH MpU OOpaIIeHUd ¢ MPUOOpPaMH M TEXHHUYECKUMH YCTPOHCTBAMU
COXPaHEHHUS 3I0POBbsi M COONIOJCHHS HOPM DKOJOTHYECKOTO TOBEIACHHS I
OKpY»Karollen cpene
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OCYIIECTBIISITh OTOOpP HCTOYHMKOB HWHpoOpMauuu B cetd VIHTEpHET ¥
116 COOTBETCTBMHU C 3aJaHHBIM MOWCKOBBIM 3aIPpOCOM, Ha OCHOBE HMEIOIIUXCS

3HaHUH U MyTEM CPaBHEHHS PAa3UYHBIX MCTOYHHUKOB BBLACIATH WH(POPMALHUIO
KOTOpast ABISIETCS MPOTUBOPEUYMBON MIIM MOXKET ObITh HEJIOCTOBEPHOM

UCIIOJIb30BaTh IPU BBINOJIHEHUMHM Y4E€OHBIX 3aJaHUN HayYHONOMYJSPHYK
117 JAUTEPATYPy PHU3HMUECKOTO COACPIKaHUs, CIIPABOYHBIE MaTepPHaJIbl, PECYPCHI CET
' Wurepuer, Bnasers npuéMamMu KOHCIIEKTHPOBAHUSA TEKCTa, MPeoOpa3OBaHUs

UH(GOPMAITUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYT'YIO

CO3/1aBaTh COOCTBEHHBIC KPaTKHE MMCbMEHHBIE M YCTHBIE COOOIIECHUS Ha OCHOB(
2 — 3 WCTOYHHMKOB WH(POpPMAIUN (PU3HUYECKOTO COIEpKaHUS, B TOM UHCII
1.18 nyOJIMYHO JeNlaTh KpaTKHUE COOOIEHUs O Pe3ylbTaTax MPOEKTOB UM y4eOHBIY
HCCIIEIOBAaHUM, MPHU 3TOM T'PAMOTHO HCIOJIb30BaTh HW3YYECHHBIN MOHSITHITHBIY
anmnapar Kypca GU3MKH, COPOBOXKIATh BHICTYIIJICHUE MPE3eHTaLeH

MPU  BBIMOJHEHUU YUYE€OHBIX TIPOCKTOB U MCCIEIOBAHUU  PACTIPEIEIISTE
00513aHHOCTH B TPYIIE B COOTBETCTBUHU C TOCTABICHHBIMH 3a/1adyaMU, CIIEIHUT}
1.19 3a BEITIOJIHEHHEM IIJIaHa JSHCTBHI, aleKBaTHO OIICHUBATH COOCTBEHHBIN BKJIAJ E
JEATEIIbHOCTh TPYIIbl, BBICTPAHUBATh KOMMYHUKATHBHOE B3aUMOJECHCTBUE
YUYHUTHIBAsE MHEHHE OKPYXKAIOIINX

8 KUIACC

Kon
NpoBepPsieMOro IIpoBepsieMble MpeIMeTHBIE Pe3yJIbTATHI 0CBOEHHSI MPOTrPaAMMBbI
pe3yJbTara

1.1 HUCIOJI30BaTh ITIOHITHS

pasiinydaTth ABJICHHUA II0 OINHMCAHWIO HX XapaKTCPHBIX CBOMCTB M Ha OCHOBE

1.2
OIIBITOB, AEMOHCTPHUPYIOIHUX JAHHOE (1)I/ISI/IIICCK0€ SABJICHUEC

pacro3HaBaTh MPOSIBICHUE U3YYCHHBIX (DU3MUYECKUX SBICHUH B OKPY)KAIOIIEM
MUpE, B TOM 4uciie (pU3NYecKue SBICHHS B TPUPOJEC, ITPH ITOM MEPEBOIUTH
NPaKTUYECKYI0 3ajadyy B Yy4eOHYI, BBIJCISATH CYIIECTBEHHBIC CBOWCTBA
(mpu3Haku) PU3NYECKHUX SABIICHUMA

1.3

ONMCBHIBATh H3YYCHHBIC CBOMCTBA TNl U (PU3MUECKHE SIBICHUS, HCIIOJIb3YS
¢u3nyeckre BEIUYMHBI, PU ONMUCAHUM MPABUIBHO TPAKTOBATh (PU3NUYECKUN
CMBICJI HCIOJIB3yEeMbIX BEJIWYMH, OOO3HAYEHMS U EAMHUIBI (DU3NYECKUX
BEIMYMH, HAaXOIUTh (OPMysbl, CBS3BIBAIOLIME JAHHYIO (PU3HUECKYIO
BEIMYMHY C JPYTMMHM BEJIMYMHAMH, CTPOUTh TIpauKu HM3Y4EHHBIX
3aBUCHUMOCTEN (PU3MUECKUX BEINYUH

1.4

XapakTepu30BaTb CBOMCTBAa Teld, (U3WYECKUE SBICHUS U  IPOILECCHI,
1.5 UCTIOJIb3YSl U3yYEeHHBIE 3aKOHBI, IPH ITOM JIaBaTh CIIOBECHYIO (DOPMYIHUPOBKY
3aKOHA U 3alUCBhIBaTh €M0 MaTEMaTHYECKOE BBIPAXKEHNE

OOBSACHATH (bI/IBI/I‘-ICCKI/IC nmponeccoel " CBOMCTBa TC]I1, B TOM 4YHCIC U B
KOHTCKCTC chyauHﬁ MPAKTUKO-OPUCHTUPOBAHHOTO XapaKTepa: BbIABJIATH
1.6 NPpUYINHHO-CJICACTBCHHBIC CBA3U, CTPOUTDH 00BsicHeHHE U3 1 — 2 JIOrH4eCKHuX
mraroB ¢ IOMOIIBRO 1 -2 N3YYCHHBIX CBOMCTBaA (I)I/I3I/I‘-ICCKI/IX HBHCHHﬁ,
(I)I/I3I/I‘-IGCKI/IX 3aKOHa HUJIM 3aKOHOMCPHOCTHU
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1.7

pemath pacy€THbIE 3aa9i B 2 — 3 NEHCTBUS, UCIIOJIB3YS 3aKOHBI U (POPMYIIHI,
CBSI3BIBAIOIINE (DM3MYCCKUE BEIMYMHBI: HA OCHOBE aHAIM3a YCIOBHUS 3aadd
3aMHChIBATh KPATKOE YCIIOBUE, BBISBIIATH HEIOCTATOK JAHHBIX JJISI PEIICHHS
3a/lauM, BBIOMpATh 3aKOHBI W (OPMYJbI, HEOOXOOUMBIC IS €€ pelieHus,
IPOBOAMTH pPAcu€Thl M CPABHUBATH TOJIYYCHHOE 3HAYCHHUE (U3HUYCCKOU
BEJIMYMHBI C U3BECTHBIMU JIAHHBIMH

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PEIIUTH P MOMOIIH (PU3HUECKIX
METOJ0OB, MCIOJIb3ysd OIIMCAaHUE WCCIENOBAaHUsA, BBIICIATh IIPOBEPSEMOE
IIPEANIOJIOKEHHE,  OLICHMBATh  NPABWIBHOCTH  IOpPAJKA  HPOBEACHUSA
HCCIEA0BaHus, AEJIaTh BBIBO/IBI

1.9

MIPOBOJIUTH OTBITHI 1O HAOTIOAEHUIO (DU3UYECKUX SIBJICHUN WM (PU3HMUECKUX
CBOWCTB Tei: (HOPMYIHPOBATH IMPOBEPSIEMBbIE TMPEIINOIOKEHUS, COOUpaTh
YCTAaHOBKY W3 TPEMJI0KEHHOTO O0OPYIOBaHHUS, OINUCHIBATH XOJ OIbITa H
(hopmMyIupOBaTh BBIBOJIBI

1.10

BBITIOJIHATE IPAMBIC UBMCPCHUA C HCITIOJIB30BAHUEM aHAJIOTOBBIX HpI/I60p0B u
JAaTYNKOB (PU3NYECKUX BEJIMYMH, CPAaBHUBATH pPE3YJIbTaThl H3MEPEHHH C
y4€TOM 33JaHHOM aOCOJIFOTHOM MOTPENTHOCTH

1.11

MPOBOJIUTHh MCCJIEIOBAHNE 3aBHUCHMOCTH OJHON (DM3MYECKON BETUYUHBI OT
JIPYroi ¢ UCHOJIb30BAHUEM MPSIMBIX U3MEPEHUI: IJITAHUPOBATH MCCIIEI0BaHNUE,
coOMpaTh YCTaHOBKY W BBITIOJHATh HW3MEPCHHS, CIEAYysS NPEII0KCHHOMY
many, GUKCHUPOBATh Pe3yIbTaThl TIOJYYCHHONW 3aBUCUMOCTH B BHJIC TaOIHUIl U
rpaduKoOB, JIe1aTh BBIBOJIBI TIO PE3YJIbTaTaM HCCIICOBAHUS

1.12

MIPOBOJUTH KOCBEHHBbIE HU3MEPEHHsS] (U3NYECKUX BEIUYMH: IJIAHUPOBATh
H3MepeHus, co0upaTth  IKCHEPUMEHTATbHYIO YCTaHOBKY, crenys
PEIOKEHHONW MHCTPYKIUH, ¥ BHIYUCIISATH 3HAYCHHUE BEJTMUYHUHBI

1.13

coONoaTh NpaBUiia TEXHUKH OE30MacHOCTH MpH paboTe ¢ J1abopaTopHBIM
000pyI0BaHUEM

1.14

XapaKTCpU30BaTh IMPUHIHUIIBI HeﬁCTBHH HN3YYCHHBIX HpI/I60pOB 1 TCXHHUYCCKHUX
YCTPOﬁCTB C OHOpOfI Ha HUX OIIHCAaHUs, HCIIOJIb3YySA 3HAHHA O CBOMCTBax
(I)I/ISI/I‘IGCKI/IX SIBJICHUMN U HCO6XO,I[I/IMBIC (1)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTH

1.15

paciIo3HaBaThb IIPOCTHIC TCXHUYCCKUC YCTPOﬁCTBa H U3MCPUTCIIbHBIC HpI/IGOpr
o CXeMaM MU CXCMATUYHBIM DPUCYHKAM, COCTABJEITH CXCMBbI JJICKTPUYCCKUX
ueneﬁ C IIOCJICAOBATCIbHBIM H IIapaJlJICIbHBIM COCANMHCHUCM OJJICMCHTOB,
pa3indasd yCJIOBHBIC 0003HaYEHH DJIEMEHTOB QJICKTPHUYCCKHUX ueneﬁ

1.16

IPUBOIUTH MIPUMEPHI (HAXOIUTh MH(OPMALIUIO O TpUMepax) MPaKTUIECKOTO
UCTIONIb30BaHUsl  (U3WYECKUX 3HAHWW B TOBCEAHEBHOW JKHU3HHM  JUIA
obecrnieueHus 0€30MacHOCTH MpHU OOpaIIeHHH ¢ MPUOOPaMH U TEXHUUYECKUMU
YCTPOMCTBAMH, COXPAHEHUS 3I0POBbS M COONIIOJICHUS HOPM 3KOJOTHYECKOTO
IIOBEJICHUS B OKPYXKAIOLIEN cpene

1.17

OCYIICCTBJIATL IMOUCK I/IH(I)OpMaI_II/II/I (I)I/I3I/I‘-ICCK01"O COACpIKaHHUd B CCTU
I/IHTepHCT, Ha OCHOBE UMEIOIIMXCA 3HAHHM U HYTéM CpaBHCHHA
JOIIOJIHHUTCIIBHBIX HCTOYHHUKOB BBIICIIATH I/IH(I)OpMaI_[I/IIO, KOTOpas ABJISACTCA

HpOTHBOpC‘IHBOfI WJIA MOYET OBbITh HCI[OCTOBCpHOﬁ
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1.18

WCIIOJIb30BAaTh IIPHU BBINOJIHEHUHM YYEOHBIX 3aJaHUl HAy4YHO-TOIYJSPHYIO
auTeparypy (GPU3MYECKOrO COJEpIKaHMsI, CIPABOYHBIC MAaTEPUAIIbI, PECYPCHI
CETHN I/IHTepHeT; BJIaACTH HpI/IéMaMI/I KOHCIICKTUPOBAHUA TCKCTa,
npeoOpa3oBanus HH(GOPMAIIUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIC ITUCHBMEHHBIE M KpaTKHE YCTHBIE COOOIIEHHUS,
0000mas WHPOPMAIUIO W3  HECKOJBKHX HCTOYHHKOB  (PU3UICCKOTO
COJIEp’KaHusA, B TOM YHUCJIE€ MYOJUYHO NPEACTABIATH PE3YIbTAThl MPOEKTHOU
WIM UCCIIE0BATEIbCKON AEATEIbHOCTH, MIPU 3TOM I'PAMOTHO MCIIOJIb30BaTh
U3yYCHHBI  TMOHATUHHBIA  ammapaT Kypca  (U3HKH, CONpPOBOXIAThH
BBICTYIUICHHE IIPE3CHTAIIUEN

1.20

P BBIIIOJIHEHUU Y4YEOHBIX NIPOEKTOB U MCCIENOBAHUN  (PUINUYECKUX
MIPOLIECCOB  paclpeiessaTh OOS3aHHOCTH B TpYINIEe B COOTBETCTBUH C
IIOCTABJICHHBIMHU 33/1a4aMH, CIICIUTh 3a BBIIOJHEHUEM IUIaHA JACUCTBUH H
KOPPEKTUpOBaTh €ro, aJeKBaTHO OILIGHMBATh COOCTBEHHBIN BKIaJI B
JEeATENbHOCTh TPYIIbI, BBICTPAMBAaTh KOMMYHHUKAaTHBHOE B3aWMOJIECHCTBHE,
MIPOSIBIISASI TOTOBHOCTD pa3peniaTb KOHPIUKTHI

9 KJIACC

Kon
NpoBepPsieMoro
pe3yJabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOEHHS MPOrPaMMbl

1.1

HCII0JIb30BaTh U3YYCHHBIC ITIOHATHUA

1.2

pa3nuyarh SBJICHHS IO OMMCAHUIO UX XapaKTEpHBIX CBONCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3NYECKOE SBIICHUE

1.3

pacro3HaBaTh MPOSIBICHUE H3YYCHHBIX (PH3UYECKUX SIBICHUH B OKPY)KAIOIIEM
MHUpE, B TOM 4Hciie (U3UYECKUE SBJICHUS B MPHPOJIE, TIPH 3TOM IEPEBOIUTH
NPaKTUYECKYI0 3a7ady B Y4eOHYI, BBIICIATH CYIICCTBEHHBIC CBOMCTBa
(mpu3Haku) GU3NUECKUX SABICHUMA

1.4

OIIMChIBaTh H3YUYCHHBIC CBOMCTBa TElI U (1)1/13I/I‘IGCKI/IG SABJICHUA, HCIIOJIb3YA
(1)I/ISI/I‘IGCKI/I6 BCIIMYMHBI, IIPpU OIIMCAHUU IIPABUJIBHO TPAKTOBATbH (1)H3H‘I€CKHﬁ
CMBICJI HCIIOJIB3YEMbBIX BCJIWYHH, 0003HaUeHUus H CAMHUIIbI (bHSPI‘ICCKI/IX
BCINMYHNH, HaXOIHUThb (I)OpMy.]'IBI, CBA3BIBAIOIIUC  JAHHYIO (1)I/I31/I‘IGCKYIO
BCJIMYMHY C JOpyruMu  BCJIWMYUHaAMHU, CTPOUTH l"pa(bI/IKI/I HU3YUYCHHBIX
3aBHCHUMOCTEH (bHSH‘IeCKI/IX BCINYNH

1.5

XapaKTCpU30BaThb CBOMCTBA TCII, (I)PI?»PI‘ICCKI/IG ABJICHUA W MPOLECCHI,
HCIIOJIb3Yyd N3YUYCHHBIC 3dKOHBI, IIPU 3TOM JAaBaTb CJIOBCECHYIO (I)OpMy.]'II/IpOBKy
3dKOHAa U 3a1rCbIBATh €0 MAaTCMATHUYCCKOC BBIPAKCHHUC

1.6

OOBSACHATH (I)I/I3I/I‘-ICCKI/IC nmponeccoel U CBOICTBaA TCJI, B TOM YHCIC H B
KOHTCKCTC CI/ITyaI_[I/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTepa: BbIABIIATH
IMPUYINHHO-CJICACTBCHHBIC CBsA3U, CTPOUTH 00BsiCHEHHE U3 2 — 3 JIOTHYECKHUX
mraroB ¢ IIOMOIIbIO 2 — 3 N3YYCHHBIX CBOMCTBaA (I)I/I3I/I‘-ICCKI/IX HBHCHHﬁ,
(1)I/I3I/I‘-IGCKI/IX 3aKOHa HUJIM 3aKOHOMCPHOCTU
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1.7

pemaTth pacu€THbIe 3a/1a4u (OMUpAroIIecs Ha CUCTeMY U3 2 — 3 ypaBHEHHUM),
UCTIOJB3Yysl 3aKOHBI U (DOPMYJIBI, CBSI3bIBAIOIINE (PU3UUECKUE BEIMYHMHBI: HA
OCHOBE aHaliM3a YCJOBHS 33Ja4yHl 3aIllMCBIBATh KPAaTKOE YCJIOBHE, BBISBISTH
HEIOCTAONINEe WM HM30bITOUYHBIC TaHHbIC, BHIOMPATh 3aKOHBI U (OPMYIIBL,
HEOOXOIMMBIE ISl pEIICHUs, MPOBOAWUTH pacué€Thl W  OLEHUBATH
PEATMCTUYHOCT MOJTyYEHHOTO 3HAUCHHS (PU3NIECKON BEIIMIMHBI

1.8

pacno3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEHIUTH TPH MOMOIIN (PU3NIECKIX
METOJI0OB, HCIOJb3ys OIIMCAaHWE HCCIECIOBAHMs, BBIACIATh IPOBEPIEMOE
NPEIOIOKEHUE,  OLUCHMBATh  INPABWIBHOCTH  IIOpSAAKAa  IPOBEICHHUSA
HCCIIEI0OBaHNs, 1e1aTh BbIBObI, HHTEPIPETUPOBATH PE3YJIbTAThl HAOMIONEHUN U
OTIBITOB

1.9

MIPOBOAUTE OIIBITHI ITO Ha6J'IIO}ICHI/IIO (1)I/ISI/I‘I€CKI/IX SIBIICHUH WIIHN (1)I/I3I/I‘-IGCKI/IX
CBOMCTB TE€JI: CAMOCTOSITEIbHO COOMpaTh YCTAHOBKY M3 M30BITOYHOTO Habopa
000py/I0BaHuUs, OMMCHIBATh XOJI OMbITA M €ro pe3yibTarbl, (OPMyIUpOBaTh
BBIBO/IbI

1.10

MPOBOJUTH TPU HEOOXOJMMOCTH CEpPHUIO MPSAMBIX H3MEpPEHUi, ompenenss
cpeqHee 3HAYeHHE H3MepseMoil  BenuMuuHbl  ((POKYCHOE  pacCTOsSTHUE
coOuparomieid  JHH3bI), OOOCHOBBIBATH BBIOOp  crocoba  U3MepeHus
(m3mepuTensHOTO IPUOOPA)

1.11

MPOBOJUTH  HWCCIENIOBAaHHE  3aBHUCUMOCTEH  (U3WYECKUX  BEIMYHH  C
WCTIONIb30BAHUEM  TIPSAMBIX  HM3MEpPEHH: IUTAHUPOBaTh  HCCJIECIOBAHUE,
CaMOCTOSITEILHO ~ COOMpaTh  yCTAaHOBKY,  (UKCHPOBATb  pe3ylbTaThl
MOJTYYSHHOM 3aBUCUMOCTH (PU3UYECKUX BEIWYWH B BUJIE TAOJHUIM rpaduKOB,
JIeTIaTh BBIBOJIBI IO PE3YJIbTATaM HUCCIICAOBAHUS

1.12

IPOBOJAUTH KOCBEHHBIE H3MepeHUs: (U3NYECKUX BEIMYMH: I[UIAHUPOBATH
U3MEpEeHUs, COOMpaTh SKCIEPUMEHTAIbHYI0 YCTAHOBKY M  BBIMOJHSTH
U3MEpEHUs, Clleayd MPEeVIOKEHHON WHCTPYKUUH, BBIYHCIATh 3HAUYCHUE
BEJIMYMHBI ¥ aHAIM3UPOBAThH IMOJYYEHHBIE PE3YyNbTAaThl C Y4ETOM 3a/IaHHOM
MOTPEIIHOCTH U3MEpPEHUI

1.13

coOII0aTh IpaBHJIa TEXHUKH OE30MacHOCTH IpH padoTe ¢ 1ab0paToOpHBIM
00opynoBaHUEM

1.14

pa3in4aTb OCHOBHBIC TIPHU3HAKH  HU3YYCHHBIX (1)I/ISI/IIIGCKI/IX MO,Z[CHGI;'IZ
MaTcpHrajibHad TOYKa, a0COJIFOTHO TBépI[OC TCJI1O0, TOYCYHBIM MCTOYHHK CB€Ta,
JIyd, TOHKas JIMH34, IUIAHCTApHAasA MOJACJIb aToMad, HYKJIOHHAass MOJICIIb
ATOMHOTI'O dJpa

1.15

XapaKTCPU30BaATh IIPUHIUIIBI JeNCTBUA N3YYCHHBIX HpI/I60pOB N TCXHUYCCKUX
YCTpOﬁCTB C OHOpOI71 Ha HX OIHCaHHs, HUCIOJIb3ysd 3HAHHUA O CBOMCTBax
(I)I/ISI/ILIGCKI/IX SIBIICHUI U HCO6XOI[I/IMBI€‘ (I)I/I3I/I‘leCKI/Ie 3aKOHOMCPHOCTHU

1.16

UCIIOJIb30BAaTh CXEMbl M CXEMAaTHUYHBIE PUCYHKH H3YUEHHBIX TEXHUYECKHX
YCTPONCTB, U3MEPHUTEIbHBIX MPUOOPOB M TEXHOJIOTMYECKUX MPOLIECCOB IMPH
peleHn: y4eOHO-TIPaKTHUECKUX 3a/1ad, ONTUYECKHE CXEMBbI JUIsl TIOCTPOCHUS
1300pakeHUi B IUIOCKOM 3epKajie U coOuparowiei IuH3e
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1.17

MPUBOAMUTH MPUMEPHI (HAXOIUTh MHAOPMAIMIO O MPHUMEPax) MPAKTHIECKOTO
HCIIOJIb30BaHUA (1)H3PI'—ICCKI/IX 3HAHUHN B HOBCGI[HCBHOﬁ KHU3HU JJIS
obecrieyeHns 6e30MacHOCTH MPH OOpaIeHUH ¢ MPUOOpPaMH U TEXHHUYECKHUMHU
YCTPOMCTBAMH, COXPAHEHHUSI 30POBbSI U COONIOJICHUS HOPM SKOJOTHMYECKOTO
MOBEJICHUS B OKPYXAIOIIEH cpeae

1.18

OCYIIECTBIISITh TOMCK HH(GOpMAMKH (PU3HUECKOTO COJACPKAHUS B CETH
WuTepHeT, caMoCTOATENbHO (GOPMYIUPYS MTOMCKOBBIN 3aMIPOC, HAXOAUTH MYTH
OTIpE/ICICHUs]  JOCTOBEPHOCTH  IOJIYYCHHOH HWH(POpPMAalMd Ha OCHOBE
VMMEIOIINXCS 3HAHUH U JOIOJIHUTENIBHBIX HCTOYHUKOB

1.19

WCIIOJIb30BAaTh TPU BBINOJHEHWH YYEOHBIX 3aJaHui Hay4YHO-TOMYJISIPHYIO
auTepaTypy (pU3MYecKoro cojepiKaHHs, CIPABOYHBIC MATEPHAIBI, PECYPCHI
CETHN I/IHTepHCT; BJIaACTH HpI/IéMaMI/I KOHCIICKTUPOBAHUA TEKCTa,
npeobpazoBaHust HHOOPMAIIMHU U3 OJHONU 3HAKOBOM CUCTEMBI B IPYT'YIO

1.20

CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIE M YCTHBIE COOOIEHUS Ha OCHOBE
“HPOpMAIIUM W3 HECKOJbKHUX HWCTOYHHKOB (U3UYECKOTO COJIEPIKaHMS,
MyOJUYHO TIPENICTABIATh PE3YJAbTAaThl MPOSKTHOW WJIM HCCIEA0BATEIHCKOM
JIEATEeIIbHOCTH, TP 3TOM TI'PAMOTHO HCIOJb30BaTh W3YyYEHHBIM MOHATUUHBINA
anmapaT H3y4aeMoro pasjena (U3MKM M COMPOBOXAATH BBICTYIUICHHE
MPE3CHTAIHNEN C YIETOM 0COOCHHOCTEN ayIMTOPHUH CBEPCTHUKOB

1.21

IpU  BBINOJHEHUU Y4YEeOHBIX TIPOEKTOB M HCCIEIOBaHUN (QHU3NYECKUX
MPOLIECCOB  paclpeiessaTh OOS3aHHOCTH B TpyHIe B COOTBETCTBUU C
MOCTABJICHHBIMH 3aJjauaMU, CJIETUTh 3a BBIIIOJIHEHHEM IUIaHa JEHCTBUM U
KOPPEKTHpOBaTh €ro, aJeKBaTHO OLEHUWBAaTh COOCTBEHHBIH BKJIaA B
NeSITeNIbHOCTh TPYIIBI, BbICTpanBaTh KOMMYHUKATHBHOE B3aUMOJCHCTBUE,
MPOSBIISSA TOTOBHOCTh pa3peniaTb KOHPIUKTHI

7. TIPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

7 KIIACC

Kon

pasjaeiia |3JieMEeHTa

Kon

IIpoBepsiemble Y1eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B TIOBHAHUU OKPYXKAIOILIETO MUPA

duszuka — Hayka O Mpupozue. SBnenus IIpUpOAbl. duznyeckue SBJICHUS:

1.1 MEXaHHUYECKHE, TEIUIOBBIE, JJIEKTPUYECKHE, MAarHUTHBIE, CBETOBEIC,
3BYKOBBIC

12 dusnueckue BenMuuHBL. M3MepeHue ¢uznueckux BenudyuH. Pusndeckue

' npubopsl. [TorpemHocts M3MepeHnd. MexyHapoaHas cucTeMa eIMHHIL
EcrecTBeHHOHAyuHBIf MeTOJ TMO3HAHMA: HAOMIOJEHME, IOCTaHOBKa

1.3 HAy4YHOTO BOIPOCA, BBIIBM)KEHUE TUIOTE3, JKCIEPUMEHT IO IPOBEpKE
TUI0Te3, 00BsICHEHNE HAOII0JAeMOTO SIBJICHUS

1.4 Onwucanue GpU3NUECKUX SBICHUHN C MOMOILBIO MOJIENIEH
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1.5

[IpakTuyeckue pabOTHI:

e M3mepeHue pacCTOSHUM.

e l3mepenne 06bEMa KUIKOCTH U TBEPAOTO TeIa.

e OmnpejesieHne pa3MepoB MaJIbIX TEJ.

e MI3Mepenue Ttemieparypbl NpU HNOMOIIM KUAKOCTHOTO TEPMOMETpa H
JaT4YMKa TEMIIEPATYPHI

INEPBOHAYAJIBHBIE CBEJJEHW A O CTPOEHUU BEILIECTBA

CrpoeHue BeliecTBa: aToMbl U MOJIEKYNbI, HX pa3Mmepbl. OIBITHI,

21 JI0Ka3bIBAIOINE JUCKPETHOE CTPOCHUE BEILIECTBA
99 JIBuxkenne wyactuil BemiecTBa. CBsI3b CKOPOCTH JABMXKEHHS YaCTHUI[ C
' Temneparypoil. bpoynoBckoe aBmxenue, 1upPpy3ust
2.3 B3aumoneiicTBue yacTull BEIIECTBA: MPUTSDKEHUE U OTTAJIKUBAHUE
ArperaTHble COCTOSIHUS BEIIECTBA: CTPOCHHE I'a30B, )KUJKOCTEN U TBEPIBIX
24 (kpucTamunueckux) Ten. B3auMocBs3b MeEXJy CBONCTBaAaMHM BEILIECTB B
Pa3HBIX arperaTHbIX COCTOSHHUSX H UX aTOMHO-MOJICKYJISIPHBIM CTPOCHHUEM
25 Oco0eHHOCTH arperaTHbIX COCTOSTHUM BO/IbI
[IpakTueckue pabOTHI:
e OmeHKa JMaMeTpa aToMa METOAOM psAAoB (C  HCHOJb30BAaHUEM
2.6 doTtorpaduii).

e OnbITHI 10 HAOTIOACHUIO TETIJIOBOTO PACIIMPEHHUSI Fa30B.
e OnbITHI 1O OOHAPYKEHUIO IEHCTBUS CUJI MOJIEKYIISIPHOTO MPUTSKEHUS

JIBDKEHUE U B3AMMOJIEVICTBME TEJI

3.1 Mexannueckoe nBrxeHrne. PaBHOMepHOE 1 HEpaBHOMEPHOE JBUKEHHUE

3. Cxopocts. CpenHssi CKOPOCTh HpPU HEPAaBHOMEPHOM JIBH)KEHUHU. Pacuér
' MYTH U BPEMEHU JIBXKCHUS

33 SlBnenne wHepuuu. 3aKOH HUHEPLHUHU. B3auMojelcTBuEe Tel Kak MpUYUHA
' M3MEHEHUS CKOPOCTH JIBXKEHHUA TeJl. Macca Kak Mepa UHEPTHOCTH Tela

3.4 [InotHocth BemiecTBa. CBsI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJI B
' eInHuIe 00bEMa BellecTBa

3.5 Cuita Kak XapakTepUuCTUKA B3aUMOICUCTBUS TEJ

36 Cuna ynpyroctu u 3akoH ['yka. H3mepeHue cuiabl ¢ THOMOIIBIO
' JMHAMOMETPA

3.7 SIBneHue TAroteHus M cwia TskecTd. Cuila TSHKECTH Ha APYrux IUlaHeTax.
' Bec Tena. HeBecomocTh

38 Cuna tpenusi. TpeHHe CKOJBXKEHUSI U TPEHUE MOKOsA. TpeHue B mpUpoae U
' TEXHUKE

39 CnoxeHne cwi, HampaBJIEHHBIX IO OJHOM NIpsMOM. PaBHozeWcTBYyromiast

CHUJI
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[IpakTuyeckue pabOTHI:

¢ OnpesienieHUe CKOPOCTH PAaBHOMEPHOT'O JBMKEHUS (1IapHUKa B KUAKOCTH,
MOJIENN SIEKTPUIECKOTO aBTOMOOMIIS M TaK Jiajiee).

e OnpesieNIeHUE CPEJHEN CKOPOCTH CKOJIBKEHHA OpycKa WM I1Iapuka Io
HAKJIOHHOM IUIOCKOCTH.

310 e OnpeneneHye MI0THOCTH TBEPJOTO Tea.
¢ ONBITBI, JIEMOHCTPUPYIOIINE 3aBUCUMOCTBh PAaCTSHKEHHUS (Iedopmarnn)
IPYKUHBI OT IPUJIOKEHHOM CUJIBL.
e OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTb CHUJIbI TPEHMSI CKOJIBKEHUS OT
Beca TeJa U XapaKTepa CONPHUKACAIOIIUXCS TTOBEPXHOCTEH
@dusnueckre SBIEHUS B MPUPOJE: NPUMEPHl ABIKEHHS C Pa3IUYHBIMU
3.11 CKOPOCTSIMH B JXMBOM WM HEKHUBOM NPHUPOJE, ACHUCTBUE CWIbI TPEHUS B
MIPUPOJE Y TEXHUKE
3.12 TexHuueckue ycTpoicTBa: AMHAMOMETP, HOIIIUITHUKH

JIABJIEHUE TBEPJIbIX TEJI, )KWUJJKOCTEM U TA30B

4.1 JaBnenue TBEpaOTO Tena. CnocoObl YMEHBIICHUS U YBETUUECHUS 1aBIICHUS
4.2 JlaBnenue ra3za. 3aBUCUMOCTH JIaBJICHHS ra3a 0T 00bEéMa, TeMITepaTyphl
43 [lepenava maBneHus TBEPABIMU TEJIaMH, JKHIKOCTSIMH M Ta3aMU. 3aKOH
' [Tackans. [THeBMaTHUeCcKre MalIMHBI
44 3aBUCHMOCTh JIaBJICHUSI JKHJAKOCTH OT TayOuHbl. [‘mapocTaTmdeckuit
' napanokc. Coolaromuecs cocyabl. ['uapaBindeckue MexaHu3Mbl
AtMocdepa 3emum u atMocdepHoe naBieHue. [IpuunHBI CyIecTBOBaHUS
4.5 Bo3aymiHOM  o6Gonoukn 3emumn.  Onweir  Toppuuermmm.  3aBUCHMOCTH
aTMOC(epHOTro JTaBJICHHS OT BBICOTHI HaJl YDOBHEM MOPS
46 N3mepenune armocdepunoro nmamienus. Ilpubopel ans  u3MmepeHus
' aTMOC(EepHOTro TaBICHUS
4.7 JleficTBHE )XMIKOCTH U Ira3a Ha MOTPYKEHHOE B HUX TeJ0. BelTankuparomas
' (apxumenoBa) cuia. 3akoH Apxumena
4.8 [1naBanue ten. Bo3ayxomnnaBanue
[IpakTrueckue pabOTHI:
ellccnenoBanre 3aBUCHMOCTH Beca Tella B BOJAE OT 00bEMa MOTpyKEHHOM B
YKUJKOCTb YacTH TeJa.
eOmnpeneneHue  BBITAIKMBAKOIIEH CUJIbL, JACUCTBYIOIIEM Ha  Tejo,
MOTPYKEHHOE B JKHUJIKOCTb.
4.9 e[IpoBepka HE3aBUCHMOCTH BBITAIKUBAIOLIECH CHJIbI, JEUCTBYIOLIEH HaA
TEJIO B )KMJIKOCTH, OT MaccChl Teja.
eOnBITl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAIKUBAIOMIEH CHIIBI,
JeWCTBYIOIEH Ha TeNo B KHJIKOCTH, OT 00bEMa MOTrpyXKEHHON B
KUJKOCTh YacTH TeJla U OT MJIOTHOCTH KUJKOCTH.
eKoHCTpynpoBaHue apeoMeTrpa WIA KOHCTPYUPOBAHHUE JIOJKH U
omnpeneneHue e€ rpy30noabEMHOCTH
410 duznyeckue SIBICHUS B MPUPOJE: BIUSHUE aTMOC(HEPHOTO JaBIEHUS Ha

JKHUBOH OpraHu3M, IJIaBaHUC pBI6
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Texnudyeckre  yCTpOWCTBAa:  COOOINAIOMIMECS  COCYABI,  YCTPOMCTBO
411 BOJIONIPOBOIA, THIPABIMYECKUN Tpecc, MaHOMETp, OapoMeTp, BBICOTOMED,
IMOPUIHEBOM HACOC, APEOMETP
PABOTA, MOIIIHOCTbB, DHEPT U
5.1 Mexanndeckas paborta
5.2 Mexanuveckasi MOITHOCTh
53 [Ipocthie MexaHM3MBI: pblyar, OJOK, HAaKJIOHHAs IJIOCKOCTh. IIpaBuiio
' paBHOBECHS pbluara
5.4 [IpumeHenue npaBuiia paBHOBECHS pblyara K 0JI0Ky
55 «3onoroe mpaBuiIo» MexaHukd. KoadduimeHTt Mmojae3Horo JAercTBUA
' MexaHu3MOB. [IpocThie MeXaHU3MBbI B OBITY U TEXHUKE
5.6 [ToreHumanpHas SHEPTUM TeJa, TIOIHATOTO HaJ 3eMIIEN
o.7 Kunernueckast sneprus
S 58 [Tonnass wmexaHuueckass SHEpPrusi. 3aKOH HW3MEHEHHS H COXpaHEHUS
' MEXaHUYECKOM DHEPTUH
[IpakTuueckue paboOTHI:
e OnpenenieHue pabOTHI CUJIBI TPEHHS MPU PAaBHOMEPHOM JBM)KCHUH TeJa
59 10 TOPU30HTATILHON TIOBEPXHOCTH.
' e llccnenoBanue ycaoBHil paBHOBECHS phlUara.
e I3mepenue KII/] HaKIOHHOM MIIOCKOCTH.
e I13ydeHne 3aKk0Ha COXpaHEHUsI MEXaHUYECKOW SHEPTUU
5.10 ®dusndeckue SBICHUS B IPUPOJIC: PhIYAr B TEJIC YEIIOBEKa
511 TexHudeckre yCTpOMCTBA: phIUar, MOJBIKHBIA M HETOJBIKHBIA OJIOKH,
' HAKJIOHHAS [JI0CKOCTh, MPOCThIE MEXAaHU3MBI B OBITY
8 KUIACC
Kox Kon
IIpoBepsiemble 3JIeMeHTHI CO/IePKAHUS
pa3aena 3JieMeHTa
TEIUJIOBBIE ABJIEHUA
OcCHOBHBIE TIOJIOKEHUSI MOJIEKYISPHO-KUHETUUECKON TEOpPHUH CTPOCHUS
6.1 BemlectBa. Macca u  pa3mepbl MousieKyn. OIBITHI, MOATBEPKIAIOLINE
OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHOKUHETUIECKON TEOPUU
6.2 Mopenu TBEPAOro, >KUIAKOTO U Ta3000pa3HOTO COCTOSIHUN BEIIECTBA.
' Kpucrannuueckue u amopdHsie Tena
0 6.3 OObsicHeHHE CBOWCTB Ta3oB, KHUAKOCTEH U TBEPABIX Tl HAa OCHOBE
' MOJIOKEHUN MOJIEKYISIPHOKUHETUYECKOU TEOPUH
6.4 CMaumnBaHue U KaNWUISIPHBIE SIBICHUS
6.5 TemoBoe pacmMpeHue u cxxarue
6.6 Temnepatypa. CBsi3b TeMIEpaTypbl CO CKOPOCTHIO TEIUIOBOTO JBUKEHUS
' YaCTHIL
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Buyrpennss sHeprus. CnocoObl H3MEHEHHsS BHYTPEHHEW DHEPIUM:

6.7 TETIonepeiada U COBEpIICHNE paboThI
6.8 Bunel Tennonepenayn: TEMIONPOBOIHOCTb, KOHBEKIUS, N3ITydEHHUE
6.9 KonnuecTBo TemnoTel. Y nebpHas TEINIOEMKOCTh BEILIECTBA
6.10 TennmooOMeH 1 TETIOBOE paBHOBECHE. Y paBHEHHUE TEIIOBOTO OanaHca
6.11 [1naBneHue u oTBepAEBaHNE KPUCTATUINYECKUX BELIECTB. Y A€IbHAs TEIIOTA
' TLIABJICHUS
[TapooOpazoBannie u kouaeHcanusa. Hcmapenue. Kumnenue. VYaenbHas
6.12 TEIIOTa TApoOOpa3oBaHMs. 3aBUCUMOCTh TEMIIEPATyphl KHIIEHHUS OT
aTMOC(hepHOTO JTaBJICHUS
6.13 Bnaxxnocts Bo3yxa
6.14 DHeprus TOIIMBA. Y IeibHasl TEMJI0Ta CTOPAHUS
6.15 [punnuns!r pabotel TeruoBbix asurateneid KIIJ[ TemoBoro asuratesns.
' TenuioBble ABUTATENN U 3alllMTa OKPYXKAIOUIEH cpebl
6.16 3aKoH COXpaHEHUs U MIPEBPAIICHHS YPHEPTHH B TEIUIOBBIX MPOIIeccax
[IpakTueckue pabOTHI:
e OIBITHI IO 0OHAPYKCHHIO ICHCTBUS CHIJT MOJICKYJISIPHOTO TIPUTSIKEHUS.
e OTIBITHI TIO BRIPAIIMBAHUIO KPUCTAJIJIOB TIOBAPEHHOW COJIM HUTA caxapa.
¢ OnbpITHl MO HAOMIOACHUIO TEIUIOBOTO PACHIMPEHHS Ta3oB, >KUIKOCTEH U
TBEPIBIX TEN.
e OmpeniesieHye JaBjIeHUs BO3ayXa B OaJUIOHE IITpHIIa.
¢ OmBITHI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb JaBJIEHHS BO3AyXa OT €ro
00bEMa U HarpeBaHUsI UITH OXJIAXKICHUSI.
e [IpoBepka runoTe3bl TMHEHHON 3aBUCUMOCTH JIJIMHBI CTOJIOMKA YKHJIKOCTH
6.17 B TEPMOMETPUUYECKOI TPyOKEe OT TeMIIepaTyphl.
' e HaOmionenne wu3MeHeHHs] BHYTPEHHEM OJHEPruM Tejla B pe3ysbTare
Teruionepenauu U paboThl BHEITHUX CHIL.
e lccnenoBanue sBJICHHS TEIJIOOOMEHA IMPH CMEUIMBAHUM XOJIOAHOW U
ropsi4eii BOJIbI.
e OmpeniefieHHe  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOAOH  IpH
TEIUI0O0OMEHE C HArpeThIM METAJUTMYECKUM IIUIHHAPOM.
e OmpenienieHne yieabHOUM TEeMI0EMKOCTH BEIIeCTBA.
e VccnenoBanue mpoiiecca uCHapeHusl.
e OmpeniesieHre OTHOCUTEIBHON BIKHOCTH BO3TyXa.
e OnpenienieHne yeabHOUM TEIUIOTHI MJIaBICHUS JIb/Ia.
Odusnyeckue SBIEHUS B TMPHUPOJAE: TOBEPXHOCTHOE HATSKEHUE W
6.18 KallWUIApHBIE SIBIIEHUS B TPHPOJE, KPUCTAIJIBI B MPHUPOJAE, W3TyUCHHE
' ConHua, 3amep3aHue BOJOEMOB, MOpCKHE Opu3bl; 00pa3oBaHHE PpOCHI,
TyMaHa, WHesl, CHera.
Texnudeckre  yYCTpOUMCTBA:  KamWUISAPBI, TMPUMEPHI  HCIOIH30BAHUS
6.19 KPUCTAIIJIOB, >KUIKOCTHBIH TEPMOMETp, IaT4YUK TeMIepaTypbl, TEepMOcC,

CUCTCMa OTOIUICHUA JOMOB, T'HI'POMETPLI, IICUXPOMETpP, ITapOBasd Typ6I/IHa,
ABUTaTCJ]Ib BHYTPCHHCTO CrOpaHUs.
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OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 Dnektpuzaius Ted. [IBa posa aneKTpruuecKuX 3apsiioB
BaumopeiictBue 3apsbkeHHbIX Tel. 3akoH KynoHa (3aBUCUMOCTBH CHIIBI
7.2 B3aMMOJICUCTBUS 3apSUKEHHBIX TE1 OT BEJIMYMHBI 3apsAJIOB M PACCTOSHUSA
MEX]y TeJIaMN)
23 Onexrpuueckoe nosie. HanpsoxénHocTh anexTpuyeckoro mnois. Ilpunuumn
' CYIEPIO3ULIH IEKTPUUECKUX T0JIEH (Ha KaUECTBEHHOM YPOBHE)
74 Hocutenu anexkrpuueckux 3apsiioB. DJIEMEHTApHBINA JIEKTPUUYECKHUM 3aps .
' Crtpoenue atoma. [IpoBOAHUKY U JUIIIEKTPUKH
7.5 3aK0H COXpaHEHUs AMEKTPUIECKOTO 3apsiaa
76 DONEeKTpUUYECKU TOK. YCIOBUSL CYIIECTBOBAHUS JJIEKTPUUYECKOTO TOKA.
' HcTouHnKkH MOCTOSTHHOTO TOKa
27 JlefcTBUSL DIEKTPUYECKOr0 TOKa (TEIIOBOE, XUMHUYECKOE, MAarHUTHOE).
' DJIEKTPUYECKHUI TOK B )KUIKOCTSIX U razax
7.8 Onexrpuueckas 1enb. Cuia Toka. JNeKTPUUYECKOe HaNPSKEHHE
7.9 ConpoTuBieHHe MPOBOJHUKA. Y IEIbHOE CONTPOTUBJICHHE BEIECTBA
7.10 3akon OMa 1t y9acTKa Ienu
7.11 [TocnenoBarenbHOE M ApAIETHHOE COSAMHEHNE MPOBOTHUKOB
7.12 PaboTa 1 MOIITHOCTH ANIeKTpUUECKOro ToKa. 3akoH [[xoymst — Jlenna
213 DneKTpUyYecKrue LEeNu U TOTPeOUTENH SJIEKTPUYECKONW SHEpPruu B OBITY.
' KopoTkoe 3aMbIKaHue
7.14 ITocTostuHbIe MarHuTeL. B3anMoaeicTBHE HOCTOSHHBIX MAarHUTOB
715 MaruutHoe nojse. MarHuTHoe 1oJsie 3eMJIM U €ro 3HaueHUe JJs KU3HU Ha
' 3emite
216 OnbiT Opcrena. MarHuTHOE TMoOJie JJIEKTpuyeckoro Toka. I[Ipumenenue
' JJIEKTPOMArHUTOB B TEXHUKE
JleiicTBHe MarHUTHOTO TOJI Ha MPOBOJHUK C TOKOM. ODJIEKTPOIBUTATEIH
7.17 MOCTOSIHHOTO ToKa. Vcronb30BaHHME AIIEKTPOJBUTATENEH B TEXHUUYECKUX
yCTPOMCTBaxX U Ha TPaHCTIOPTE
7.18 Omnsitel Gapanes. SBinenue snekTpoMarHuTHON HHIYKIMH. [TpaBuiio Jlenna
219 OnektporeHepatop. CnocoObl MOMY4YEHHUS DIEKTPUUYECKOM  SHEPrum.
' DNEKTPOCTAaHIIUU Ha BO3OOHOBIISIEMBIX HCTOYHHKAX SHEPTUH
[IpakTueckue pabOTHI:
* OnpITEl 1O HAONIONEHUIO DIEKTPU3allMU Tel WHIYKIHeH W Tpu
CONPUKOCHOBEHHH.
7.20 * UccrnenoBanre AEMCTBHS DIIEKTPUYECKOTO TIOJS HAa TMPOBOJHUKH U
TUDIEKTPHUKH.

° C60p1<a " IPOBCPKa pa6OTBI BHCKTpI/I‘-IeCKOI\/’I OCIH ITOCTOAHHOT'O TOKA.
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* *I3mMepenHue u peryaupoBaHue CUJIbl TOKA.

* 3mepenne u peryinupoBaHue HampspkeHus. VccrnenoBanue 3aBUCUMOCTH
CUJIBl TOKa, HUJIYLIEr0o 4Yepe3 pPEe3UCTOp, OT CONPOTUBIICHUS PE3UCTOpPA U
HaIpsHKEHUS Ha PE3UCTOPE.

* ONEBITHI, JTEMOHCTPUPYIOIINE 3aBHCHMOCTD AIEKTPUIECKOTO
CONPOTHUBIICHUS TPOBOJHHMKA OT €ro JJIMHBI, IUIOMIAJAM TOTIEPEYHOTO
CEUYCHHS U MaTepHaa.

* [IpoBepka mpaBua CIOXKEHUS HANPSDKEHUN TPU  TOCIEI0BATEILHOM
COCIMHEHUH ABYX pe3ucTtopoB. IIpoBepka mpaBwia ajsi CUIIBI TOKa TPH
MapajuieTbHOM  COCIMHEHUM  pe3uctopoB. OmpeneneHne  padOTHI
JNEKTPUYECKOTO TOKa, HAyIIero uepe3 pesuctop. Omnpenenenne
MOIITHOCTH 3JIEKTPUYECKOTO TOKA, BBIACIAEMON HA PE3UCTOPE.

* UccnenoBanue 3aBUCMMOCTH CHUJIBI TOKa, UAYIIETO Yepe3 JIaMIOUKy, OT
HanpspkeHus Ha Hel. Omnpenenenue KIIJ[ narpeBatens. MccnenoBanue
MarHUTHOTO  B3aUMOJICHCTBUSA  TOCTOSHHBIX  MarHuToB. M3ydeHue
MarHUTHOTO TIOJISI TIOCTOSIHHBIX MAarHUTOB TMPH HMX OOBEIWHEHUHU U
pazaenenun. McciaegoBaHue  AEHMCTBUSL  AJIEKTPUYECKOTO TOKa Ha
MAarHuTHYIO CTpeNKy. OTMBITBI, JEMOHCTPHPYIOIIHNE 3aBUCUMOCTH CHIIBI
B3aMMOJICHICTBUS KaTylIIKM C TOKOM ¥ MarHuTa OT CHJIbBI TOKa |
HaIpaBJICHUS TOKA B KaTYIIKE.

e llccienoBanne 3aBUCHMMOCTH CHJIBI TOKa, WIYIIETO0 Yepe3 JIAMIIOYKY, OT
HanpspkeHus Ha Hel. Onpenenenue KII/ narpesarens.

ellccnemoBane MArHHTHOTO B3aWMOJICHMCTBUS ITIOCTOSHHBIX MAarHHUTOB.
N3yuenne MarHuTHOTO TOJISl TOCTOSIHHBIX MAarHUTOB TIPU UX 00BEIMHCHUH
u pazgeneHuu. MccienoBaHue HOEUCTBUSL DIIEKTPUYECKOTO TOKA Ha
MarHUTHYIO CTPENKY.

¢ ONBITEI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBI  B3aMMOJICUCTBUS
KaTylIKM C TOKOM M MarHuTa OT CHJIbl TOKAa W HalpaBJICHUS TOKa B
Karymke. M3ydyeHune neicTBUS MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM.
KonctpynpoBanue u u3zydeHue pabOThI aeKTpoaBuratens. M3mepeHue
KIIJl anexTpoaBUraTesibHONW yCTaHOBKHU.

eOnbITHl 1O MCCIEIOBAHUIO SIBJICHUS SJIEKTPOMArHUTHOW WHIYKIUU:
UCCJIEIOBAaHUE W3MEHEHUH 3HAYEHUS W HANpPaBICHUS HHIYKIMOHHOTO
TOKa

dusznyeckue SBICHUS B npupoac: SJICKTPHUYCCKHUC ABJICHUS B aTMOC(bepe,

7.21 JIEKTPUYECTBO JKUBBIX OPraHM3MOB, MAarHuTHOE Iojie 3emiu, Apeid
HIOJIFOCOB, POJIb MArHUTHOTO IOJIS JAJIS1 )KU3HU Ha 3emile, TIOJISIpHOE CHsIHUE
TexHuueckre yCTpoicTBa: 3IEKTPOCKOI, aMIIEPMETp, BOJIBTMETpP, PeocTarT,
CUETUMK JJIEKTPUUYECKOW HHEPIruu, DIEKTPOOCBETUTEIbHbIE IPUOOPHI,

1.22 HarpeBaTelbHbIe ANIEKTPONPUOOPHI (mpumepsl), NIEKTPUYECKHE

OpCaAOXPAHUTCIINA, JJICKTPOMAIHUT, JSJICKTPOABHUIATCIIb IOCTOSAHHOTO TOKa,
TCHCPATOP MOCTOAHHOTO TOKA
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9 KJIACC

Kon Kon
[IpoBepsieMble 3IEMEHTHI COACPIKAHUS
paszzena |31eMeHTa
MEXAHUWUYECKUE ABJIIEHUA

8.1 Mexanudeckoe ABuxeHue. Marepuanbnas Touka. Cucrema oTcuéra

8.2 OTHOCHTETHHOCTh MEXaHUYECKOTO JIBHKCHUS

8.3 PaBHOMEpHOE MPSAMOTMHEHHOE ABIKCHHE

8.4 HepaBHomepHOe mnpsMosmHeiHOe nBMkKeHue. CpenHsisi W MTHOBEHHAs
' CKOPOCTH TeJla MPH HEPABHOMEPHOM JIBHIKECHHU

8.5 Yckopenue. PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKECHUE

8.6 CBob6oanoe maaenue. OnbiTel ["ammnes

8.7 PaBHOMepHOE nBMKEHHE 1O OKpyx)HOCTH. [lepnon m dactota oOparieHus.
' JIuneliHas u yriaosas cKopocTH. LIeHTpocTpeMHUTENbHOE YCKOPEHHE

8.8 [TepBrrit 3akoH HeroToHa

8.9 Bropoii 3akon HerotoHa

8.10 Tperuit 3akon HeioToHa

8.11 [IpuHIMT Cynepno3uIuu Cuil

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHwus: CHJIa TPEHUS! CKOJIBKEHHSI, CHUJIa TPEHHS TIOKOSI, APYTHe BUJIbI

8 ' TpeHUs

8.14 Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOJHOTO
' najgeHus

8.15 JBmwxkenue taner Bokpyr Coisnna. IlepBas KocMudeckas CKOpPOCTb.
' HeBecoMocTh u meperpy3ku

8.16 PaBHOBecne MaTepuanbHOM TOYKU. AOCOTIOTHO TBEPIOE TEIO

8.17 PaBHOBecHe TBEpHOro Teia C 3aKPEIUIEHHOW OChI0 BpamieHHs. MOMEHT
' cuibl. LIeHTp TshkecTn

8.18 Nmnynsc Tena. M3Menenue ummynbea. IMIynsc cHitbl

8.19 3aKOH COXpaHEHUs UMITyJIbCa

8.20 PeaktuBHOE nBUXKEHUE

8.21 Mexanudeckasi paboTa U MOIITHOCTb

8.22 PaGora cun tsxecTH, ynpyroctu, TpeHus. CBsi3b SHEPTUU U pabOThI

8.23 [ToTennmanpHas 3HEpPrUs Teja, MOJAHATOTO HaJl TOBEPXHOCTHIO 3eMIIn

8.24 [ToTeHumanpHas SHEPIUs CKATON NPYKUHBI

8.25 Kunernueckas sneprus. Teopema 0 KUHETUYECKOM SHEPTUU

8.26 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUU
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8.27

[IpakTuyeckue pabOTHI:

e OmpeneneHue cpelHed CKOPOCTH CKOJBXKEHUS OpycKa WM JBUKCHHS
HIapuKa Mo HAKJIOHHOW MiockocTu. OmpesneneHrne YCKOPEHHUs Tela IpH
PaBHOYCKOPEHHOM JIBM>KEHUH 110 HAKJIOHHOW TIOCKOCTH.

e VccrnenoBanue 3aBHCHMOCTH IYTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM
JBUKCHUH 0€3 HAaYaJIbHOW CKOPOCTH.

e [IpoBepka THIOTE3Bl: €CIM TpPU PABHOYCKOPEHHOM [BIDKEHUH 0O€3
HAYaJIbHOM CKOPOCTH MYTH OTHOCATCS KaK psAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIUE MPOMEKYTKH BPEMEHH O/IMHAKOBHI.

e VccrenoBanue 3aBUCHMOCTH CHJIBI TPEHHSI CKOJBKEHHS OT CHIIBI
HOpManbHOro  namieHus.  OmnpexaeneHue  ko3pduuueHTta  TpeHUs
ckosbkeHus. OmnpeneneHue kECTKOCTH NpyKuHbl. Onpenenenue pabOThI
CHJIBI TPEHHS TPH PABHOMEPHOM [BW)XKCHHUHU Tella 10 TOPH30HTAILHON
noBepxHocTd. Onpeznenenne padoThl CHITBI YIIPYTrOCTH MIPU MOIbEME TPy3a
C HCIIOJIb30BAaHUEM HETIOIBIKHOTO | TTOIBUKHOTO OJIOKOB

8.28

dusnueckre SBICHUSI B npupoac: MPUIUBBEI U OTJIUBBI, ABMXCHUC IUIAHCT
ComHeuHoM CHUCTEMBI, PCAKTUBHOC IBMKCHHE )KUBBIX OPTraHU3MOB

8.29

TexHuyeckne ycTpoucTBa: CIUAOMETP, JATUYUKHU MOJIOKEHHS, PACCTOSIHUSA U
YCKOPEHHSI, PAKEThI

MEXAHUYECKHUE KOJIELAHWA 1 BOJIHBI

9.1

KonebarenpbHoe nBwkeHne. OCHOBHBIE XapaKTEPUCTUKH  KOJICOAHMIA:
MEepPHO/I, YaCTOTa, aMILTUTYya

9.2

MaremaTuuecKuii U MPYKUHHBIA MasTHUKU. lIpeBpamieHue sHEpruu npu
KoJiebaTeIbHOM JABMKEHUU

9.3

3aryxaromue konedanus. Beinyxxaennsie konebanus. Pezonanc

9.4

Mexanndeckue BOJHBI. CBOMCTBA MeXaHMYECKUX BOJIH. [IpononbHble U
MOTIEPEYHbIE BOJIHBI. J[JTMHA BOJIHBI M CKOpPOCTh €€ pacmpocTpaHEHUS.
MexaHu4ecKre BOJHBI B TBEPIOM TeJ€, CCHCMUYECKHE BOJHBI

9.5

3ByK. ['poMKOCTH M BbICOTA 3ByKa. OTpa’KeHUE 3ByKa

9.6

Wndpa3Byk u ynbTpa3sByk

9.7

[IpakTueckue pabOTHI:

e OmpezeneHre 4YacTOThl M Mepuoda KojJebaHUN MaTeMaTHYecKOro
MasiTHUKA.

e OmnpeneneHue 4acTOTHI U MEPHOJIa KOJIeOaHHH MPYKUHHOTO MasiTHUKA

e HccnenoBanue 3aBUCUMOCTH MEpHOJa KOJIeOaHHH MOABEIIEHHOTO K HUTH
rpy3a oT AMuHBI HUTU. VMccrnenoBanue 3aBUCUMOCTH TEpHOJa KOJIeOaHHi
NPYKUHHOTO MasiTHUKa OT Macchl rpy3a. IIpoBepka He3aBUCHMMOCTH
nepuoaa KojeOaHUM rpy3a, MOABEIIEHHOTO K HHUTHU, OT MAacChl Tpy3a U
KECTKOCTH MIPYKUHBI. I3MepeHne ycKopeHusi CBOOOHOTO Ma/IeHUs

9.8

®du3znyeckue SBJICHUS B npuponaec: BOCHPUATUC 3BYKOB JKHUBOTHLIMU,
3CMIJICTPACCHHUC, celicMUUecKue BOJIHBI, IYHAMH, 3XO0

9.9

Texnuueckue YCTpOﬁCTBaI 9X0JIOT, HCIIOJIb30BAHUC YJIIbTPAa3BYKa B 6BITy )41
TCXHHUKEC
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OJIEKTPOMATI'HUTHOE IT1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

101 DONEeKTpOMarHUTHOE  IoJie.  ODJEKTpOMarHuTHele  BoJIHBL.  CBoOMCTBa
' 3JIEKTPOMArHUTHBIX BOJIH
10.2 [Ikana 31eKTpOMarHUTHBIX BOJIH
10.3 DnekTpoMarHuTHas npupojaa cBera. CKopocTh cBeta. BoyiHOBBIE CBOMCTBa
' cBeTa
10 [TpakTdeckue pabOTHI:
10.4 W3yueHne CBOWCTB SJIEKTPOMArHUTHBIX BOJH C IOMOIIBIO MOOWIIBHOTO
TenedoHa
105 dwusnyueckue SBICHHUS B TPUpPOJE: OMOJIIOTHYECKOE NEeHCTBHE BHIMMOTO,
' yIBTPapHOIETOBOTO U PEHTTEHOBCKOTO M3ITy4eHHUN
106 TexHuuecKre yCTPOMCTBA: HCIIOJIB30BAHHUE AJIEKTPOMATHUTHBIX BOJH JUIS
' COTOBOW CBSI3H
CBETOBBIE ABJIEHUA
111 JlyueBas monens cBera. MIcTOUHMKM cBETa
11.2 [IpssMonMHENHOE pacTIPOCTPAHEHHUE CBETA
11.3 OTtpaxenue cera. [11ockoe 3epkano. 3aK0H OTpaKeHHS CBETa
11.4 [Ipenomiienne cBera. 3akoH mpenomiieHHs cBeTa. [lonHoe BHYyTpeHHee
' OTpa’KE€HUE CBETA
11.5 Jlunza. Xop Jiydeii B JIMH3E
11.6 Onrtuueckas cucrema ¢GoToarnmapara, MUKpPOCKOTIA U TEJIECKOTa
11.7 I'ma3 xak onruyeckas cuctemMa. baIu3opykocTh U JaTbHO30PKOCTh
118 Paznoxxenne Oenoro cBera B crekrp. Ombitel HploTona. Ciokenue
' CHEKTpaJbHBIX 1[BETOB. Jucnepcus cera
[IpakTnueckue pabOTHI:
11 e lccnenoBanue 3aBUCUMOCTH Yrjila OTPa)KEHUS CBETOBOTO Jyda OT yrIJia
MaJeHHUS.
e 3yyeHne xapaKTepUCTHK U300paxKeHUs MpeAMETa B IUIOCKOM 3epKalie.
e MccnenoBanue 3aBUCUMOCTH yIJla MPEIOMIICHHsI CBETOBOTO Jiyda OT yriia
11.9 MaJeHHs Ha TPAHUIIE «BO3JYX — CTEKIIO».
' e [Tonydenue n3o0pakeHU ¢ MOMOIILI0 COOMPAIOIIEH JTHH3BI.
e Omnpenenenne GOKYCHOTO PAacCTOSHUSA U ONTHYECKON CHIIBI cOOMparomei
JIH3BI.
o ONBITHI 10 Pa3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.
e OnBITHl N0 BOCHPUSATHIO I[BETAa MPEAMETOB NPU UX HAOMIOJCHUM 4Yepes3
LIBETOBbIE (DUITBTPHI
11.10 dusnueckue sBieHUs B mpupoje: 3atMeHus Connua u JIyHsl, 1Bera Ten,
' ONTHYECKHUE SBJIEHUS B aTMocdepe (11BeT Heba, pedpakuus, pagyra, MUpax)
1111 TexHuueckue yCTpOHCTBa: OYKHM, NEPUCKON, (oToammapaT, ONTHYECKHE
' CBETOBO/IBI
15 KBAHTOBUBGIE SABJIEHUA
12.1 OmnsiThl Pezepdopra u muranerapHast Mosiens atoMa. Mozens aroma bopa
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12.2

Hcenyckanue u nornonieHue ceera aroMmoM. KBaHutel. JIMHeWdaTbie CIEKTPBI

12.3

PagnoaktuBHOCTB. Anb(a, 6eTa- 1 raMMa-u3ITydeHHs

12.4

Crpoenue atoMHOro siapa. HykinoHHas Mozaens aTOMHOTO siipa. M30Torsl

12.5

PannoaktusHele npeBpanienus. [lepuon mosypacnana arToOMHBIX 1€

12.6

SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsAJ0BOI0 U MaCCOBOTO YUCEI

12.7

SHepFI/Iﬂ CBA3H aTOMHBLIX AICP. CBs13b Macchl U OHECPruun

12.8

Peakuuu cuntesa u aenenus siep. Merounnku sHepruu CoiHIa U 3BE3]1

12.9

SnepHas sHepreruka. JlelicTBUE paJMOaKTUBHBIX HM3Jy4CHHMM HA JKUBBIC
OpraHU3MBbI

12.10

[IpakTueckue pabOTHI:

e HabmroieHne CrijionTHbIX ¥ JIMHEHYaThIX CIIEKTPOB U3ITyIEHUSI.

e VccrenoBanue TpPEeKOB: M3MEPEHUE DHEPTUU YACTHIBI MO TOPMO3HOMY
nytu (o gortorpadusim).

e V3MepeHne pagroakTHBHOTO (oHA

12.11

Ouznyeckue SBICHHUS B TNPUPOJE: E€CTECTBEHHBIM paJAMOaKTHUBHBIN (OH,
KOCMHMYECKHE JIy4d, PaJUOAKTHBHOE W3Iy4EHUE NPHUPOJHBIX MHUHEPAJOB,
JENCTBHE PAJMOAKTUBHBIX U31y4eHUN HA OPraHU3M 4YeIOBEKa

12.12

TexHuueckre YCTpPOWCTBA: CHEKTPOCKON, WHIUBHUIYAIBHBIA JO3UMETD,
kamepa Bunbscona

8. MPOBEPSIEMBIE HA OI'2 110 ®U3UKE TPEBOBAHUSA

K PE3YJBTATAM OCBOEHMUSA ITPOI'PAMMBbI

Kon
NpoBepsieMoro
TpeOoOBaHUSA

IIpoBepsiemble TpeOGOBaAHUSA
K NMpeJIMeTHBIM Pe3yJibTaTaM 0CBOEHHS IPOrpaMMbl

[lonumanue ponu ¢GU3MKK B HAaydyHOUH KapTUHE MUPA; CHOPMHUPOBAHHOCTH
0a30BBIX MPEICTaBICHUM O 3aKOHOMEPHON CBS3U U MO3HABAEMOCTHU SIBJIICHUMN
OPUPOJIbI, O POJIM IKCIEPUMEHTa B (PU3UKE, O CHCTeMOOOpa3ymIleld poju
(Gu3MKM B Ppa3BUTHHU €CTECTBEHHBIX HAyK, TEXHUKM U TEXHOJOTHH, 00
IBOJIIONNH (PU3NYECKUX 3HAHUI U UX POJIU B LIETIOCTHOM €CTeCTBEHHOHAYUYHOMN
KapTHHE MHpa, O BKJIAJleé POCCUHUCKUX M 3apyOEKHBIX YUEHBIX-(DU3MKOB B
pa3BUTHE HAyKHU, OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO0 MHUpPA, Pa3BUTHE
TE€XHUKH U TEXHOJIOTHM

3HaHUA O BHUaX MaTCpuun (BCH_IGCTBO 151 none), O JABH)XCHHH KaK crioco0e
CYIICCTBOBAHUA MaTCpHU, 00 aTOMHO'MOHCKYHHpHOﬁ TCOpHUU CTPOCHUA
BCIICCTBA, O (I)I/I3I/I‘ICCKOI‘/’I CYIIHOCTU SIBIICHUI IIpUPO bl (MeXaHI/I‘-IeCKI/IX,
TCIUIOBBIX, 3JICKTPOMAIrHUTHBIX U KBaHTOBHX); YMCHHUC pa3JindaThb ABJICHUS I10
OITMCAHHIO ux XapaKTEPHbIX CBOMCTB )51 Ha OCHOBC OIIBITOB,
ACMOHCTPUPYIOIIUX JaHHOC (1)I/IBI/I‘{CCKOC SABJICHUC, YMCHHC pacCIllO3HaBaTb
NIpOSABJIICHUC H3YUYCHHBIX (I)I/IBI/I‘-ICCKI/IX SBJICHUI B OKpyxKaromeM MHUpe,
BBIICJIAA UX CYILICCTBCHHBIC CBOMCTBaA (HpI/I3HaKI/I)

Bnagenne ocHOBaMM IOHATHMHOIO arrmapara U CHMBOJIMYCCKOTO A3bIKa
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(1)I/ISI/IKI/I U HUCIHOJb30BAHWC HX JIA PCIICHUA y‘-IGGHBIX 3aaa4; YMCHUC
XapaKTCpU30BaThb CBOICTBa TCII, (1)I/I3I/I‘-ICCKI/IC SABJICHUA W  MPOLECCCHI,
HCIIOJIb3YA (byHI[aMCHTaJIbHBIG N OMIIMPUICCKHEC 3aKOHBI

YMeHue OmnuchiBaTh H3YYCHHBIE CBOWCTBA Tel W (DU3MYECKHE SIBIICHUS,
UCTIOJIB3YS PU3UICCKIE BEITMIMHBI

BraneHue OCHOBaMH METOJIOB HAy4YHOTO TO3HAHUS C Y4ETOM COOJIOACHHS
HpaBuJI 0E30MaCHOTO Tpy/aa: HAOMIOICHUE (PU3HMYCCKUX SBICHUIA:

YMEHHE CaMOCTOSITCIbHO COOUpPATh 3KCIIEPUMEHTAIBHYIO YCTAHOBKY U3
TaHHOTO Habopa 00OpYyIOBaHHS TO WHCTPYKIIMH, OMUCHIBATH XOJ OIBITA U
3aMMChIBaTh €r0 pe3yabTaThl, HOPMYIUPOBATH BHIBOIbL;

MMPOBCACHUC IMMPAMBIX U KOCBECHHBIX I/ISMCpCHI/Iﬁ (1)I/I3I/IT-ICCKI/IX BCJIMYHH: YMCHUC
IIaHUPOBATh H3MCPCHHA, CaAMOCTOATCIIBHO C06I/IpaTI) OKCIICPUMCHTAJIBHYIO
YCTaHOBKY 110 HHCTPYKIHWH, BBIYUCIIATH 3HAYCHUC BCIIMYMNHBI n
aHAJIM3UPOBATh MOJYYEHHBIC PE3YJIbTAThl C YYETOM 3aJaHHOM MOTPEIIHOCTH
pe3yJIbTaTOB U3MEPEHHIA;

IIPOBCIACHUC HECJIOXXHBIX OKCIICPUMCHTAIIbHBIX I/ICCHCJIOBaHI/Ifl;
CaMOCTOSTEILHO COOMPATh 3KCIIEPUMEHTAIbHYI0 YCTaHOBKY W IPOBOIUTH
HUCCIICA0OBAHUEC II0 HHCTPYKIHHU, HOPEACTABIATH IIOJTYUCHHBIC 3aBHUCHUMOCTU
(u3MuecKrux BETUMYUH B BUE TAaOMUI U I'padUKOB, YUUTHIBATh MOIPEUIHOCTH,
JIeTIaTh BBIBOJIBI TIO PE3YJIbTATaM MCCIICTOBAHUS

[ToHnManme XapaKTepHBIX CBOMCTB (PU3MUECKHX MOJENeH (MaTepHhabHas
TOYKa, a0COJIIOTHO TBEPIOE TENO, MOJEIH CTPOCHMsSI Ta3oB, XKUAKOCTEH U
TBEPABIX TeJ, IUIAHETAapHas MOJENb aToMa, HYKJIOHHAs MOJEidb aTOMHOTO
Aqipa) ¥ yMEHUE IPUMEHATD UX IS OOBsICHEHUS (PU3UIECKUX MPOIIECCOB

VYMmeHue 00bsICHATE (bI/ISI/I‘ICCKI/IC IMponecChl U CBOICTBaA TCJI, B TOM 4YHUCJIC U B
KOHTCKCTC CI/ITyaI_[I/Iﬁ IMPAKTUKO-OPUCHTHUPOBAHHOI'O XapaKTEpa, B YaCTHOCTHU,
BBIABIIATh NPUYIXMHHO-CICACTBECHHBIC CBA3HM U CTPOHUTH 00BsICHEHHE C OHOpOﬁ
Ha H3YYCHHBIC CBOMCTBa (l)I/IBI/I‘ICCKI/IX HBHGHI/Iﬁ, (1)I/ISI/ILICCKI/IC 3aKOHBbI,
3aKOHOMCEPHOCTH U MOJECIN

YMeHue pemath pacu€THble 3amaun (Ha 6a3e 2 — 3 ypaBHEHMI), UCIOJIB3Ys
3aKOHBI M (DOPMYIBI, CBs3bIBarOIIME (PU3MUECKHUE BEIMYMHBI, B YaCTHOCTH,
3aMMChIBaTh KPATKOE YCJIOBHE 3a7ayd, BBISBISATh HENOCTAIOUIUE JaHHEIE,
BBIOMpATh 3aKOHBI U (POPMYIIbI, HEOOXOIUMBIE [Tl €€ PelIeHUs], HCTIOIb30BAaTh
CIPaBOYHBIC JAaHHBIC, MPOBOJUTH PACUEThl U OLIEHHWBATH PEATUCTHUYHOCTD
MOJIyYYEHHOTO 3HA4YeHHUS (PU3MUECKOW BEIMYMHBI, YMEHHE OIPEIeNsTh
pa3MepHOCTh GU3NYECKON BETMYHMHBI, TOJTYYeHHON MIPH PEIIeHUH 3aaun

YMmenue XapaKTEepU30BaTh IMPUHIUIILI JEHUCTBUS TEXHHUYECKUX YCTpOﬁCTB, B
TOM 4YHClI€ OBITOBBIX HpI/I60p0B, U TPOMBINUJICHHBIX TCEXHOJOTMYCCKUX
IMpOLeCCOB MO HX OIMMMUCAHHUIO, UCIIOJIB3YA 3HAHUSA O CBOMCTBax (I)I/I3I/I‘ICCKI/IX
SIBIICHUH U HCO6XOI[I/IMBIG (I)PI?»H‘IGCKI/IG 3aKOHOMCPHOCTU

10

YMeHue HUChoib30BaTh 3HAHHUS O (PU3UYECKHUX SIBICHUSAX B IMOBCEIHEBHOU
KU3HU JUIsi oOecrieueHus: Oe30MacHOCTH MpH OOpaleHUH C OBITOBBIMHU
npubopaMu W TEXHUYECKHMMH YCTPOWCTBAMHU, COXPAHEHHS 3J0POBbS U
cOONIOACHUS HOPM SKOJIOTHUECKOTO TMOBEACHUS B OKpYXKAloIIeH cpene;
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MOHMMaHUE HEOOXOJAWMOCTH TPUMEHEHHUS JOCTHKCHUH (QHU3UKH H
TEXHOJIOTMH IS PALIMOHAIILHOTO ITPUPOIOTIOIb30BAHMS

OmnbIT OKCKa, MPeoOpa3oBaHMs U MPeICTaBlIeHUS HHDOPMAIH (PU3HYECKOTO
COJIepXKaHUA C  HUCHOJBb30BaHMEM  HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH; YMEHHE OICHMBATH JIOCTOBEPHOCTH IMOJy4CHHOH HH(OpMAIUH
Ha OCHOBE HMMEIOUIMXCS 3HAHWK W JIOTIOJHHUTEIBHBIX HCTOYHUKOB; YMEHHE
11 UCIIOJIb30BaTh IPH BBINIOJHEHUH YUYEOHBIX 3aJaHUil Hay4HO-TIOMYJISIPHYIO
auTeparypy (HU3NYECKOTO COJCpKAaHUs, CIPABOYHBIE MAaTEPUANbI, PECYpPCHI
cetru UWuTepHer; BnajeHue 0a30BBIMM  HaBBIKAMHU  IPEOOpa3OBaHMUS
“HpOpMAIIUU W3 OJHOM 3HAKOBOW CHUCTEMBI B JIPYIyI0; YMEHHE CO3/1aBaTh

COOCTBEHHBIC MTMCHMEHHBIEC M YCTHBIE COOOIIECHUSI HA OCHOBE MH(OpMAIIUU U3

HECKOJIbKUX UCTOYHHUKOB

9. HEPEYEHbD JIEMEHTOB COJAEPKXAHMWS,
ITPOBEPAEMBbIX HA OI'D 110 ®U3UKE

Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUSA
1 MEXAHUWYECKUE SABJIEHUA
11 Mexanndeckoe nBmxeHue. MarepuanbHas Touka. Cucrema orcyé€éra. OTHOCHTEIBHOCTh
' JIBUKEHUS
19 PaBHomepHoe u HepaBHOMepHOe nBWkeHue. Cpeansia ckopoctb. Dopmyna s
' BBIYHCIICHHS CPEIHEeH cKkopocTH: V = S/t
PaBHOMEpHOE MPAMOIMHENHOE IBIKCHHUE. 3aBUCUMOCTb KOOPIMHATHI TENa OT BpEMEHH B
ClIydae paBHOMEPHOTO MPSMOJIMHENHOTO JBVKCHHUS:
13 | x(O)=x,+vft
I'paduky 3aBUCUMOCTH OT BPEMEHHM Ul MPOEKIUH CKOPOCTH, IPOEKIMH MEepEeMELICHus,
IIyTH, KOOPAUHATHI IPU PABHOMEPHOM IIPSIMOIMHEHHOM JBH>KCHUN
3aBUCHUMOCTb KOOpJAMHATBl Tejla OT BPEMEHM B Clydac PaBHOYCKOPEHHOTO
IPSIMOJIMHENHOTO IBUKCHMSL:
1.4 .
S(f) =V, # 1+ *;
2
Dopmynbl Ul NPOEKLIUU NEPEMEIIEHUs], TIPOCKIUN CKOPOCTH M NMPOEKIUH YCKOPEHHUS
IIPY PABHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBUYKEHUM:
2
s (D) =0y, -r+ax-L.
2
U_r('f) =Upy +a, 1,
1.5

a,(t)=canst,

o] o]

2 21_4
Usy Uix “y 8y

Fpa(l)I/IKI/I 3aBUCUMOCTH OT BPEMCHU I HNPOCKIHUU YCKOPCHUA, IMPOCKIUU CKOPOCTH,
ONpoCKOUU TMCPEMCUICHUS, KOOpPAWHATBI TIpH PABHOYCKOPCHHOM HpﬂMOJ’IHHCﬁHOM
JABMXXCHHUH
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CBoOonoe nagenue. PopMyibl, ONUCHIBAIOLINE CBOOOTHOE TaJEHUE Tela 10 BEPTUKAIN
(IBMXKeHHME Tela BHHU3 WM BBEPX OTHOCHUTENBHO MOBEpXHOCTH 3emiu). ['paduxu
3aBUCHUMOCTH OT BPEMEHU JUIsl IPOEKIUU YCKOPEHUS, IPOEKLIUU CKOPOCTH U KOOPIUHATbI
pu cBOOOTHOM Ta/ICHUH TeJIa 10 BEPTUKAIN

CxopocTh paBHOMEPHOTO JIBIKEHUSI TeJla TI0 OKpykHOCTH. Hanpapienue ckopocTu.
dopmyna st BBIYUCICHUS CKOPOCTH Yepe3 paanyc OKPY>KHOCTH U TIEPHO/T OOpaLCHHS:
U= iMR
T

LenTpocTtpemurenbHoe yckopeHue. HampaBieHue LEHTPOCTPEMUTEIBHOIO YCKOPEHHUS.

(DopMyna JJIA BBIYUCIICHUSA YCKOPCHUS:

1.6
2
a. — v
R
dopmyria, CBSI3BIBAIONIAS IEPUO]] M YACTOTY OOpaICHHUS
v = 1
T
Macca. IInotHocTh Bemecta. @opmysa sl BBIYUCIEHUS IIIOTHOCTH:
1.7 _m
V
1.8 | Cuna — BekropHas ¢puzndeckas BenuunHa. ClI0KeHHEe CUT
1.9 | SBnenne unepuuu. [lepsrrit 3akon HeroToHa
Bropoii 3akon HeroToHa:
110 | F=m-a
ConanpaBlIeHHOCTh BEKTOPa YCKOPEHUS TeJla U BEKTOpa CUIIbI, ISHCTBYIOIIEH Ha TEJo
Bzaumopericteue Ten. Tpernit 3akon HeroToHa:
111 E E
117 T 12
Tpenue nokos u TpeHue ckoibxeHus. Gopmyna Ui BHIYUCICHUS MOIYISI CUJIbI TPEHUS
112 | CKOJIBXKCHHS:
FTP =u-N
Hedopmanus Tena. Yrpyrue u Heynpyrue nedopManuu. 3akoH yOpyroi aedopmanuu
113 (3akoH ['yka):
F=k-Al
BcemupHoe tarorenue. 3akoH BCEMUPHOTO TSTOTEHHUS:
my - 1M,
F=Gg. 1 _2
'L
1.14

Cuna Tspkectd. Y ckopeHue cBoOOIHOTO NaieHHs..

®dopmyna JuIst BBIYUCICHUS CHIIBI TSHKECTH BOIM3H oBepxHocTH 3emin: F = mg.
JiBmxenue ninanet Bokpyr ConHua. IlepBas kocmudeckas ckopocts. HeBecomocTs n
Heperpy3Ku
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1.15

Nmmynbe Tena — BeKTopHast Gu3nUYecKasi BeIHIHHA.
D=mi

Nmnynbec cucremsl ten. U3MeHenue umnynbsca. MMImynbc cumbl

1.16

3aKkoH COXpaHCHU UMITYJIbCA IJIA 3aMKHYTOI7I CUCTEMBI TCJI:
p=myly +m, U, =const

PeakTtuBHOE NBMKEHNUE

1.17

Mexannueckas padoTa. @opmyrna Al BBIYUCICHUS Pa0OThI CHIIBIL:

A=F5ooscx

Mexannyeckass MOITHOCTb:

N=4
I

1.18

Kunernueckas u noreHuuanbHas sHeprusi. Dopmyna /i BHIYUCIEHUS KHHETHYECKON
SHEpPTruu:

J'HUE
B
Teopema o kuHeTHUeCKOU SHEprun. Popmyra JUIs BBIYMCICHNS OTEHIUAIBHON SHEPTUU
TeNa, MOJHATOTO
Hag 3eMuéit:

E,= mgh

1.19

MexaHn4deckas SHEprusi:
E=E;.+E »
3aKOH COXpaHEeHUsI MEXaHHUeCKOM aHeprun. Gopmyna it 3aKoHa COXpaHEeHHS

MEXaHUYECKOI SHEepPTruu B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBpaieHne MexaHM4EeCKON SHEPrUH MIPH HATTUUMU CUJIbI TPEHUSL.

1.20

[IpocThiec MEXaHU3MBI. «30JI0TOE ITPABHIIO» MEXAHUKH.
Peruar. Moment cwist; M - Fl.
YcnoBue paBHOBECHS phlyara:

M +M,+.=0
[ToasrxHbIN 1 HenoABWKHBIN O0510ku. KITJI mpocThIX MEXaHU3MOB,

n= Anonesnas
A‘S&I‘I:WIH

1.21

JlaBnenue TBEPAOIO Tea.
dopmyia Ui BBIYUCIICHHS IaBJICHNS TBEPIOTO Tena:

_ £
p==-
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JlaBnenue raza. AtMochepHOe TaBJICHHE.
FI/II[pOCTaTI/I‘-IeCKOC AABJICHUC BHYTPHU KUJIKOCTH.
CDOpMy.]’Ia JJI BBIYUCIICHUA JAaBJICHUA BHYTPH X XKUIAKOCTH:

P=P+Dy,
1.22 | 3axon Ilackans. ['mapaBnudeckuii mpecc
3akoH Apxumena. @opmMyia [yl ONpeAEICHUs BBITAJKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH Ha
TEJO, HOIPYKEHHOE B JKUJKOCTb WUJIH ra3:
1.23
Fag =PEV
VYcnosue miaBanus tena. [InaBanue cynoB 1 BO3ayXoIUIaBaHHE
Mexanudeckue KojeOaHus. AMIUTMTYAA, TEPHOJ M dYacToTa Kojebanuit. dDopmyna,
CBSI3BIBAIOIASl YACTOTY U MEPUOJI KOJIeOaHM:
1.24
v = 1
T
195 Matematuueckuil U NpyKUHHBIA MasTHUKH. [IpeBpaliienue s3Hepruu npu KojedareaIbHOM
' JBUYKECHUN
1.26 | 3aryxaromue kojeOanus. BeiHyXIeHHbBIC KoJieOanus. Pe3onanc
Mexannyeckue BOJHBI. [IpoosbHBIE M MONEpeUHble BOJIHBL. J{JMHA BOJIHBI M CKOPOCTh
1.27 | pacnpocTpaHEHUs BOJIHBI:
h=u-T
198 3ByK. ['poMKOCTh U BbICOTA 3ByKa. OTpa’keHUE 3BYKOBOW BOJIHBI HA TPAHUIIE ABYX CpEI.
' NudpasByKk U yabTpa3ByK
IIpaxmuueckue pabomoi
elI3MepeHue cpeHel MIIOTHOCTH BELIECTBA; apXUMEAOBOM CHJIbI; )KECTKOCTU MPYKUHBI;
ko3 duIMeHTa TPEHUS CKOJIBbXKEHH; paOOThl CUJIbI TPEHUS, CHUIIbl YIPYTOCTH; CpeIHe
CKOPOCTH JBIKEHHUSI OpycKa IO HAKJIOHHOM IIJIOCKOCTH; YCKOpEHHs Opycka Ipu
JIBMKEHUM [0  HAKJIOHHOW  IUIOCKOCTHM; 4YacTOThl M  Iepuojia  KoJieOaHHit
MaTeMaTH4eCKOr0 MasTHHUKA; YaCTOThl M MEepuoja KoJIeOaHUN MPYKUHHOTO MasSTHUKA;
MOMEHTA CHJIBbI, IEHCTBYIOIIETO Ha pblYyar; paboThl CHJIBI YIIPYTOCTH MPHU MOIBEME TPpY3a
C TMOMOIIBI0 HEMOJBMKHOTO OJI0Ka; pabOThl CUJIBI YIPYrOCTH MpPH MOIBEME Tpy3a C
199 | MHOMOIIBIO NOIBHKHOIO Omoxa.

HccnenoBanue 3aBUCHMOCTH apXUMEAOBOM CUJIBI OT 00bEMA MOTPYKEHHON YaCTH Tela U
OT IJIOTHOCTH >KUJKOCTH; HE3aBUCUMOCTH BBITAIKUBAIOIICH CHUJIBI OT MAcChl Tela; CHIIbI
TPEHMsI CKOJIBKEHHUS OT CHUJIbl HOPMAaJbHOIO JIABJIEHMSI M OT POJia NOBEPXHOCTH; CHIIBI
YIPYrOCTH, BO3HUKAIOIIEH B IPYXKHHE, OT CTENIEHH JeQOpMalii TPy HUHBI;
YCKOpEHHUs1 Opycka OT yrijla HakJIoOHa HamlpaBisIoLIel; mepuojaa (4acToThl) KosleOaHUit
HUTSIHOTO MasTHHKA OT JJIMHBI HUTH; Nepuoja KojeOaHWi MPYKMHHOTO MasTHHKA OT
Maccel TIpy3a M JKECTKOCTM IPYXHHBI; MCCIEAOBAHME HE3aBUCUMOCTU IIEpUOJa
Koje0aHUH HUTSHOTO MasiTHMKa OT Macchl rpy3a. IIpoBepka YCIOBUS paBHOBECHUS
peIuara
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Quszuueckue A61eHUs 6 npupooe: TPUMEPHl ABWKEHHS C Pa3IMYHBIMU CKOPOCTSIMHU B
JKUBOW U HEXUBOU IPUPOJE, NEUCTBUE CHUJIBI TPEHUS B IPUPOAE U TEXHUKE, IPUIIMBBI U
OTJIUBBI, JABW)KEHUE IuIaHeT COJIHEYHON CHUCTEMBI, PEaKTUBHOE JBM)KEHHE >KHMBBIX

1.30 OpPraHu3MOB, pblUYaru B TEJ€ YEIOBEKa, BIUSHHE aTMOC(EPHOTO aBICHHUS Ha KUBOMH
OpraHusM, IUJIaBaHWE pbIO, BOCHPUATUE 3BYKOB JKUBOTHBIMH, 3E€MJIETPSCEHUE,
ceiicMuuecKre BOJIHBI, IIyHAMH, 3XO0
Texnuueckue ycmpoucmea. CIAJOMETP, JATUUKU MOJIOKEHUS, PACCTOSIHUS U YCKOPEHMUS,
JUHAMOMETp, MOJALIMIIHUKY, PaKeThbl, pbluar, MOJBWKHBIM U HENOABMKHBIN OJIOKH,

1.31 | HakJOHHAs TUIOCKOCTh, TPOCTHIE MEXaHW3MBI B OBITY, COOOIIAIOUINECS COCYIbI,
YCTPOICTBO BOJIONPOBOJIA, THAPABIMYECKUN Ipecc, MaHOMETpP, O0apoMeTp, BBICOTOMED,
MOPLIHEBOM HAcOC, apeoMeTp, IXO0JIOT, CII0JIb30BAHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEIUJIOBBIE ABJIEHUA
OCHOBHbBIE TIOJIOKEHUS MOJIEKYJISPHO-KMHETUYECKON TEOpUM CTPOEHHUS! BEIECTBa.

2.1 | Mogenu TBEPAOTO, KHUAKOTO ¥ Ta3000pa3HOTO COCTOSIHUH BemecTBa. Kpucramnnyeckue u
amop(HbIe Tena

29 JIBmxenne yactui] BeniectBa. CBsI3b CKOPOCTH ABWIKEHHUSI YAaCTHI[ C TEMIEpPaTypOu.

' BpoyHoBckoe nrkenue, quddysus

2.3 | CmaunBaHue U KaWUIIPHBIC SIBICHUS

2.4 | TemoBoe pacmMpeHNe U CKaTHE

2.5 | TennoBoe paBHOBECHE

26 Bayrpennsis sueprus. Pabora u Temsonepenavya Kak cCrocoObl M3MEHEHHs] BHYTPEHHEH

' SHEPTUH

2.7 | Buael Temionepeaayu: TEMIONPOBOIHOCTb, KOHBEKIIUS, U3TyUCHHE
HarpeBanue un oxnaxaenue teia. KoanuecTBo TemIoThl. Y AenbHas TEI0EMKOCTD:

2.8

O=am(t,—1)
3aKOH COXpaHEHUsI SHEPTUU B TEIUIOBBIX Mpolieccax. YpaBHEHUE TEINIOBOrO OaaHca:
2.9 Ql +Qg g
510 Hcnapenue u konaeHcanus. l3menenne BHyTpeHHEH SHEPIHH B MPOLIECCE UCTAPEHUs U
' KoHIeHcaru. Kunenue sxuakocTu. Y aenbHas Teriora napooopasosanus: L = Q/m

2.11 | BnaxHOCTb BO3yXa
[InaBnenue u kpucramumzanus. M3MeHeHHe BHYTPEHHEH SHEpruu MpH IUIABICHUH U
KpUCTAITN3aluu. Y IelbHasl TEIJI0Ta TUIaBIeHUS:

212 0]

- m
2.13 | BHyTpeHHss SHEPrusi CrOpaHusl TOILUMBA. Y IelibHAs TEIJIOTa CropaHus TommBa: ( = Q/m
2.14 | Ilpunnunsl paboTts! TernoBsix aBurareneid. KIIJ[ TernnoBoro nsurarens
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IIpakmuyeckue pabomul

elI3MepeHue yneiapbHON TEIUIOEMKOCTH METAJUIMYECKOTO ILWIMHIPA; KOJIUYeCTBa
TEIUIOTHI, MOJYYEHHOTO BOJOW KOMHATHOW TeMIlepaTypbl (MKCHPOBAHHONH MacChl, B
KOTOpPYIO OIYIIEH HArpeTblil IWIMHJIP; KOJUYECTBA TEIJIOThI, OTJAHHOTO HArpeThIM

215 AJIAMHAPOM, ITOCJIC OIYCKaHHUS €ro B BOJY KOMHATHOW TEMIIEpaTypbl; OTHOCHTEIHHOU
BIIQYKHOCTH BO3JyXa; yJSIbHOU TETUIOTHI TUIABJICHHS JbAa. VcciienoBaHue W3MEHEHUS
TEMIEPATypbl BOABI MPH PA3TUYHBIX YCJIOBUSAX; SBJICHHUS TEINIOOOMEHA TIpH
CMELIMBAHUM XOJIOJHOM U rOpsiY€d BOJBI; MPOLECCA UCTIAPEHUS

Duzuueckue a61eHUsl 6 npupooe: TTIOBEPXHOCTHOE HATSKEHUE U KAIIWJUISIPHBIE SIBJICHUS B

2.16 | mpupone, KpUCTaJUTBI B mpHupoe, uznydeHue ColHIa, 3aMep3aHue BOJOEMOB, MOPCKHE

Opu3sl; 00pa3oBaHUE POCHI, TYMaHa, WHEs, CHeTa

Texuuueckue ycmpoticméa: KalWUIApbl, HTPUMEPHl HCIOJIb30BAHUS  KPUCTAIJIOB,
2.17 | )KUJOKOCTHBIH TEPMOMETp, JATYUK TEMIIEpaTyphl, TEPMOC, CHCTEMa OTOIUICHUS JIOMOB,

TUTPOMETPBI, ICUXPOMETP, TTapoBasi TypOWHA, JBUTATETh BHYTPEHHETO CTOPAHHS

3 DJIEKTPOMATHUTHBLIE SIBJIEHU A

3.1 | Dnektpusanus Ten. JIBa BUAA SIEKTPUICCKUX 3apsI0B

3.2 | BzaumoneiicTBre 3apsoKeHHBIX Tell. 3akoH KyrnoHa

3.3 | 3akoH CoXpaHEHUs IEKTPUIECKOTO 3apsaa

3.4 Dnektpudeckoe mnoje. Hanmpsok€HHOCTD AIIeKTpUYecKoro mostst. [IpuHIu cyrepro3uiiuu

' ANEKTPUYECKHUX MMOJIeH (Ha Ka4eCTBEHHOM yPOBHE)
35 Hocutenun snexrpuueckux 3apsiaoB. JleHCTBUE AIEKTPUUECKOTO MOJIA Ha AJIEKTPUUECKUE
' 3apsabl. [IpOBOIHUKY U TUAIEKTPUKU
[ToctostHubI  BnekTpuyeckuii TOk. JleicTBHUs siekTpudeckoro Ttoka. Cuiia Toka.
3.6 | Hampsixenue.
I =qg/t,U=Alq
3.7 DNEKTPUUYECKOE COMPOTUBIICHHE. Y ACTBHOE IEKTPUUECKOE COITPOTUBIICHHE:
' R =pl/S
3.8 3akon Oma mys1 yaacTtka saekTpudeckoi memu: | = U/R
[TocnenoBarensHOE COeIMHEHUE TPOBOIHUKOB:
1, =1, U=U,+U,. R=R +R,
3.9 | IlapamnenbHoe coeMHEHUE TPOBOIHUKOB PABHOI'O COIPOTHUBIICHUS:
U=U;I=1+1L; R:%.
CMeniaHHble COETUHEHUS POBOTHUKOB
3.10 | PaboTa u MomtHOCTH AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH Jlxoyns — Jlenua:
3.11 o-1I 2 Rt
312 OneiT Opcrena. MarHuTHOE MoJie MPSAMOTO MPOBOJHHMKA C TOKOM. JIMHUM MarHUTHOU
' UHIYKIUH
3.13 | MarautHoe noJie MOCTOSTHHOTO MarHuTa. B3anMoielicTBe MOCTOSTHHBIX MAarHUTOB
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3.14

JlelicTBME€ MarHUTHOTO TOJISl HA POBOJHUK C TOKOM

3.15 | Onbrtel @apanes. SBnenue snekrpoMarauTHON HHAYKUUU. [IpaBuio Jlenmna
Ipakmuyeckue pabomul
e lI3MepeHune 3IeKTPHUUECKOTO COTPOTHBIICHUS PE3UCTOPA; MOIIHOCTU HIEKTPUUYECKOTO
TOKa; pabOTHI SJEKTPHUUECKOTO TOKA.
e lccnenoBanme 3aBUCHMOCTH CHJIBI TOKa, BO3HHKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI,
3.16 | nammouka), OT HampsDKEHUS] HA KOHIIAX MPOBOIHUKA; 3aBUCUMOCTH COIPOTHBIICHUS OT
JUTMHBI TPOBOTHHKA, TUTOIIAH €r0 MONEePEIHOr0 CEYEeHUS U YACIbHOTO COTIPOTUBIICHHUS.
e[lpoBepka mpaBmia It DIEKTPUYECKOTO HANPSHKEHHUS TPH  IOCIEAOBATEIHHOM
COCJIMHEHWW TIPOBOJHMKOB; TIpaBWJa ISl CHJIBl  OJIEKTPHYECKOTO TOKa TIpH
napajuieIbHOM COE€MHEHUH ITPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)
Qusuueckue s61eHUsi 8 npupoode. dIEKTPUIECKUE SBICHUS B aTMOC(epe, IEKTPHIECTBO
3.17 | )KUBBIX OPraHU3MOB, MAarHUTHOE TIOJIe 3eMJTH, APEi( MOJFOCOB, POJIH MATHUTHOTO TOJIS
IUTs )KM3HM Ha 3eMIle, TOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmea: SIEKTPOCKON, aMIIEpPMETP, BOJBTMETP, PEOCTaT, CUETUMK
318 DIIEKTPUYECKOW  DHEPTHH,  JJEKTPOOCBETHTENbHBIE  NMPHOOPHI,  HarpeBaTeIbHBIE
' ANEKTPOTPUOOPHl  (MPUMEPHI), INEKTPUUECKUE TPEIOXPAHUTETH, DIECKTPOMArHUT,
AIIEKTPOBUTATEIb TIOCTOSIHHOTO TOKA, TEHEPATOP MOCTOSIHHOTO TOKA
3.19 | DnekrpomarauTHbIe BOJHEL. [1Ikana 2eKTpoOMarHuTHBIX BOJTH
3.20 | JIyueBas monens cBeta. [IpsMoMHeHOE pacipocTpaHeHUE CBETa
3.21 | 3akon otpaxeHus cBera. [Imockoe 3epkano
3.22 | IIpenomiieHne cBeTa. 3aKOH MPEIOMIICHHS CBETa
3.23 | ducnepcus cBera
3.94 JInnza. Xox nydelt B inH3e. POKYCHOE paCCTOSIHUE JIMH3bI. ONTUYECKAs CUJIa JIMH3bI:
' D=1/F
3.25 | I'ma3 kak ontuyeckas cucrema. Onrudeckue npudopsl
IIpaxmuueckue pabomoi
ell3MepeHne ONTUYECKOW CHJIBI coOuparomieil  JUH3b; (OKYCHOTO  PaCCTOSHUS
coOuparomield JduH3bI (IO CBOMCTBY paBEHCTBA pa3MEpOB MpeaMeTa U H300pakeHus,
3.26 | xorja mpeIMeT pacroJIOKeH B JBOMHOM (oKyce), MoKa3aTels IpeIoMIIeHUs CTEeKIIa.
elccnenoBanue cBOWCTBa H300paKeHUs, TMOJIYYEHHOTO C TOMOIIBI0 coOuparomen
JIUH3bI; U3MEHEHHsI (JOKYCHOTO PACCTOSIHUSA JBYX CIIOKEHHBIX JIMH3; 3aBUCUMOCTHU yIJia
MIPEIOMIICHHUS CBETOBOTO JIy4a OT YIJla MaJIeHUs Ha TPAaHUIle «BO3YX — CTEKIIO»
397 Qusuueckue seneHuss 6 npupoode: 3atmenus Connua u JIyHbl, 1[BeTa Tel, ONTHYECKUE
' sBIIeHHs B aTMoc(epe (1BeT HeOa, pedpakius, paxyra, MUPax)
3.28 | Texnuueckue ycmpoticmea: 04Ky, IEpUCKOT, GoToamnmapar, ONTUYECKUE CBETOBOIbI
4 KBAHTOBBLIE SAABJIEHUA
4.1 | PagnoaktuBHOCTH. Anb(a-, 6eTa-, ramma-u3nydeHus. Peakuuu ansa-u 6era-pacnana
4.2 | OnsiTel Pesepdopna no paccesHuro anbga-vyactuil. [nanerapuas moaens atoma
4.3 CocraB aroMHoOTO sipa. M30TO0MBI
4.4 | Ilepuon moyypacrnaaa aTOMHBIX sIEp
4.5 | SlnepHble peakiuu. 3aKOHBI COXpAaHEHHs 3apsAA0BOT0 U MacCOBOTO YHCEI
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Qusuueckue A61eHUs 6 Npupode: €CTECTBEHHBIH PaJMOAKTUBHBIM (OH, KOCMHUYECKHE

4.6 Jy4d, PaAMOAKTUBHOE HU3JIydE€HUE IPUPOJHBIX MHUHEPAIOB, NCHCTBHUE PaAMOAKTUBHBIX
M3JIy4eHUH Ha OPraHu3M 4YeJl0BeKa
4.7 Texnuueckue ycmpoticmeéa: CIEKTPOCKOI, WHAWBHUIYAJIbHBIA  JO3MMETP, Kamepa

BunbcoHa, anepHast 3HEpreTuka

10. YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OobazamenvHole yuednvle mamepuanl 014 00yuaOuie2ocs

1. IIpumepHbIe porpaMMsbl IO y4eOHBIM nipeameram: dusnka. 7-9 KIIacchl: MPOeKT. — 2-¢
u3a. — M.: Ilpoceemenne, 2011.

2. Pabouas nporpamma k uaun YMK A. B. Ilepemmkuna u ap. @usuka 7-9 kinaccer. — M.
Hpoda, 2012 .

3. IepermkuH, A B. ®@usnka. 7 xinace. Y4eOHUK 11 0011e00pa30BaTeIbHBIX YIPEK ICHUN.
— M.: lpoda, 2012.

4. Xannanona, T. A., XannanoB H. K. ®usuka. 7 knacc. Pabouas rerpans. — M.: Jlpoda.

Memoouueckue mamepuansl 011 yuumens

1. Xannanosa, T. A., Xannanos, H. K. ®msuka. 7 knacc. Tecter. — M.: [Ipoda.

2. MapoH, A. E. ®u3uka. COOpHUK BOIIPOCOB U 331a4. 7-9 KiI.: y4el. mocodue s
obmeoOpa3oBat. yupexaeHuii/ A. E. Mapon, E. A. Mapon, C. B. [lo3oiickuii. — M.:
Hpoda, 2011. — 270 c.

3. Mapon, A.E., Mapon, E. A, ®usuka. 7 knacc. Jlugakruueckue matepuainsl. — M.: JIpoda.

4. ®opmupoBaHUE YHUBEPCATBHBIX YICOHBIX IEUCTBUN B OCHOBHOM IIKOJIE: OT IEHCTBHS K
Mbicau. CucteMa 3a1anuii: mocooue mist yuutens/ o pen. A. I'. Acmonosa. — 2-e U3, —
M.: IIpocBemenue, 2011. — 159 ctp.

5. Uepnooaii, E. B. TexHoyorus moAroToBKM ypoka B COBpEMEHHON MH(GOPMAIIMOHHON
00pasoBaTeNIbHOM cpejie: Mocooue I yIUuTes 0011e00pa3oBaTeIIbHBIX YUPEKIACHU/

E. B. Uepno6aii. — M.: [IpocBemenne, 2012. — 56 c.

6. ITonuBanoBa, K. H. IIpoekTHas nestenbHOCTh MKOJbHUKOB. — M.: [IpocBemienue, 2011.
(PabGoTaem o HOBBIM CTaHAAPTaM).

7. Teopus u Mmeroauka o0y4deHus Gpu3uke B 1ikoJie: YacTHble BOIPOCH: Yuel. mocobue ass
ctyn. nen. By3oB / C. E. Kamenenkuii, H. C. [lypsimieBa, T. M. Hocosa u ap.; Ilox pen.
C. E. Kamenernkoro. — M., M3narensckuii nieHTp «Axagemus», 2000, C. 45-50, 55-60.

8. JleMOHCTpaIlMOHHBIN AKCIIEPUMEHT 10 (PU3HMKE B CTAPIIKMX Kiaccax cpeaHei mkoisl T. 1.
Mexanuka, teriota. [log pea. A. A. ITokposckoro. [Toco6ue mist yaureneit. — M.,
«[Ipocsemenuey, 1971, C. 56-60.

9. Kamenernkuii, C. E., Opexos, B. II. Metonuka pemenus 3aaay no Gpusmnke B cpeaHeit
mikose. [Tocobue mis yautened. — M., «lIpocsemenue», 1971, C. 52-55.

Hugposvie obpazosamenshsle pecypcol u pecypcsl cemu uHmepHem

1. www.fizika.ru

2. www.all-fizika.com
http://nsportal.ru/shkola/fizika
http://distant.msu.ru/course/view.php?id=89
http://www.drofa.ru/for-users/teacher/help/
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http://www.drofa.ru/for-users/teacher/vertical/programms/
http://www.fizika.ru/
http://www.all-fizika.com/
http://nsportal.ru/shkola/fizika
http://distant.msu.ru/course/view.php?id=89
http://www.drofa.ru/for-users/teacher/help/
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