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MHNOACHUTEJIbHAS 3AIINCKA

[Iporpamma mo ¢u3uke Ha YpPOBHE OCHOBHOTO OOLIEro OOpa30BaHUsS COCTaBJIE€HA Ha
OCHOBE TIOJIOKEHUH W TpeOOBaHWUN K pe3ysibTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbx B DPI'OC OO0, a Takke ¢ ydérom
(benepanpHOl pabodeil mporpammbl BocnuTaHus W KoHuenmuu mnpenogaBaHus Y4eOHOTO
npeaMera «Duznkay.

[Iporpamma mo ¢u3uke Ha YpPOBHE OCHOBHOTO OOmIETO OOpa30BaHUsS COCTaBJIECHA Ha
OCHOBE TOJIOKEHUN W TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOM
oOpa3oBaTenbHOM mporpaMmsbl, mpenctaBieHHbix B @OI'OC 00O, a Takke ¢ y4eToM
(denepanpbHOl paboueil MporpaMMbl BOCHUTAHHS W KOHIICTIIMW TPENOoJaBaHus Y4eOHOTO
npeamera «Pusukay.

Conepkanne  mporpaMmbl 1Mo (QU3MKE ~ HampaBieHO  Ha  (opMuUpOBaHHE
€CTEeCTBEHHOHAYYHOW TIPaMOTHOCTH OOYYalOUIMXCSd W OpTraHu3alMi0 H3y4YeHHs (QHU3UKU Ha
JESTEIIbHOCTHOW OCHOBe. B mporpamme mo (U3MKE YUYUTBHIBAIOTCS BO3MOXKHOCTH Yy4eOHOTO
npeamera B peanmmszanuu  TpedoBanuii PI'OC OOO K I1UIaHUPYEMBIM JIMYHOCTHBIM U
MEeTanpeIMEeTHbIM  pe3yjbTaTaM  OOy4YeHHs, a  TaKKe  MEXIpPEIMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX YYEOHBIX [IPEIMETOB Ha YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHusl.

[Iporpamma mo (u3uKe ycTaHABIMBAET paclpeesieHne yu4eOHOro mMaTepuaia Mo rojaaM
oOyuenust (1o kiaccam), NpeajaracT MPUMEPHYIO IOCIEA0BATEIBHOCTh H3YUYCHHS TEM,
OCHOBaHHYI0 Ha JIOTUKE PAa3BUTHs TPEIAMETHOTO COJEpPKAHUS W YyYE€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaroITuXCsl.

[Iporpamma no ¢usuke pazpadboTaHa C IENbI0 OKa3aHUs METOINYECKON MTOMOIIH YIUTEIIO
B CO3/1aHUU pabodell mporpaMMBbI 10 Y4eOHOMY MPEeIMETY.

®dusnka ABISETCA CUCTEMOOOPA3YIOMNM JIJIsl €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (PM3UYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SBICHUH, M3yYaeMbIX XUMHEH,
Omosorueit, actpoHoMuend U Quandeckoii reorpadueid, BHOCUT BKJIAJ B €CTECTBEHHOHAYUHYIO
KapTUHY MHUpa, MPEIOCTaBISIeT HauOojee SICHble OOpa3Ibl MPUMEHEHHS HAyYHOTO METOoJa
MO3HAHUS, TO €CTh CII0CO0a MOTYUYEHHs TOCTOBEPHBIX 3HAHUI O MUpE.

Opna w3 TMaBHBIX 3a7a4 (U3NYECKOro 00pa3oBaHUS B CTPYKType oOmiero oopazoBaHus
COCTOMT B (OPMHUPOBAHUM €CTECTBEHHOHAYYHOW TPAMOTHOCTH M HWHTEpeca K HayKe Yy
00ydJaromuxcs.

WN3yuyenne ¢usukn Ha 0a30BOM YpOBHE MPEANONAracT OBJAJACHUE CIEIYIOIIUMHU
KOMIETEHTHOCTSIMH, XapaKTePU3YIOUIMMH €CTeCTBEHHOHAYYHYIO IPaMOTHOCTb:

® HAy4YyHO OOBSCHATH SBIICHUS,

® OIICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIC/IOBAHHS,

®  HMHTEPIPETUPOBATH JAHHBIC U MCIOJIB30BaTh HAYUHBIE JOKA3ATEIbCTBA IS TOTYYCHUS

BBIBOJIOBY.

Henn u3yuenuss (pU3MKKM HA ypOBHE OCHOBHOTO OOIIETO OOpa30BaHMS OIpPENEICHB B
KOHIIENIUH TpernoaBaHus yueOHoro npenMera «Pu3nka» B 00pa30BaTEIbHBIX OPTaHU3AIMSIX
Poccuiickoit @enepanuu, peanus3yonux OCHOBHbIE 00111€00pa30BaTeIbHbIE IPOTPAMMBI.

Lenu nzydyenus pusmku:

* [puoOpeTeHHuEe HHTEepeca U CTPEeMJICHHs OOydYaloluXxcs K HAyYHOMY HW3YYECHHIO

MIPUPO/IBI, PA3BUTHE UX UHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
® pa3BUTHE TMPEJACTABICHUNW O HAYYHOM METOJE TO3HaHUS U (OPMHPOBAHUE
HCCIIEIOBATENIbCKOIO OTHOIICHUS K OKPY KAIOLIUM SIBJICHUSM;



(hopMHpOBaHKHE HAyYHOTO MHPOBO33PEHUs KaK pe3yibTaTa N3y4eHUs] OCHOB CTPOCHHS
MaTepuH U (yHIAMEHTAIbHBIX 3aKOHOB (PH3UKY;

(hopMHUpOBaHKE TPEACTABICHUN O pOJM (QU3UKHU JUTSI PA3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TPEACTaBICHUH O BO3MOXHBIX cdepax Oyaymied npodeccnoHaaIbHON
NeSITeIbHOCTH, CBA3aHHON ¢ (PU3UKON, MOATOTOBKA K JaJbHEUIIEMY O0YyYEHHIO B 3TOM
HaIlpaBJICHUN.

JlocTukeHre STUX Iefed mporpaMMbl 1Mo (U3MKE Ha YpPOBHE OCHOBHOTO OOILEro
o0pa3oBaHUs 00eCTIeYnBACTCS pEeLICHHUEM CIEAYIONINX 3a/1a4:

MpuOOpeTeHne 3HAHUW O JUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXaHUYECKHX,
TCIIOBBIX, JICKTPUYCCKUX, MATHUTHBIX 1 KBAHTOBBIX ABJICHUAX,

npuoOpeTeHne YMEHHH ONUChIBAaTh M OOBACHATH (PU3WYECKHE SBICHUS C
UCIIOJIb30BaHUEM TOJYYCHHBIX 3HAHHIA;

OCBOCHHEC MCTOJ0B PCUHICHUA HpOCTCﬁH.IHX pPaCuYCTHBIX 3aJa4 C HCHOJb30BAHUCM
(GU3NIECKUX MO/IETIeH, TBOPUECKUX U MPAKTUKOOPUEHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMEHHI HaOOJaTh MPHUPOJIHBIC SBICHUS W  BBIIOJIHITH  OIBITHI,
nabopaTopHbie pabOThl M IKCICPUMEHTAIbHBIC HCCIICIOBAHUS C HCIOJIb30BAHUEM
U3MEPUTENBbHBIX TPUOOPOB;

OCBOCHHE TIPHEMOB paboThl ¢ MH(popmammel (GU3NIECKOTO COACPIKAHMS, BKIFOYAS
MH(OPMALIMI0O O COBPEMEHHBIX JOCTWKEHUSX (U3MKH, aHANU3 U KPUTHYECKOE
OlICHUBaHHE WHPOPMAIINH;

3HAKOMCTBO €O chepamu pohecCHOHANBEHON AeITeTbHOCTH, CBSI3aHHBIMU C (PU3UKOH,
U COBPCMCHHBIMHU TCXHOJIOTUAMHU, OCHOBAHHBIMU Ha JOCTHIKCHUAX (1)I/I3I/I‘~I€CKOI>'I
HayKH.

OO1ee YUCIIO YacoB, PEKOMEHIOBAHHBIX JUIS M3y4YeHHs (U3MKH Ha 0a30BOM YPOBHE, —
238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Helenr0), B 8 kitacce — 68 yacoB (2 yaca B HEZCIIO),
B 9 knacce — 102 gaca (3 yaca B He/IeII0).

[Ipemmaraemerii B mporpamMme 1o (U3MKe TEpeueHb J1abopaTOpHBIX pabOT U OIBITOB
SIBIISIETCSI PEKOMEHIATEIIbHBIM, YUUTEIb JIENIaeT BBIOOP MPHU MPOBEICHUH JTA0OPATOPHBIX paboT u
OIIBITOB C YUYCTOM MHAWBUAYAJIbHBIX OCO6CHHOCT€I>'I 06yqafoumxc;1, CIIMCKa 3KCTICPUMCHTAJIbHBIX
3aJJaHHi, TIpe/IIaraeMbIX B paMKaX OCHOBHOTO TOCYIapCTBEHHOTO dK3aMeHa 1o (hH3HKe.



COJEP)KAHUE OBYYEHUA

7 KJIIACC
®Du3uka U eé poJib B IO3HAHUM OKPY:Ka0IIero Mupa.

®usuka — Hayka o npupoze. SBineHus npupoxabl. OU3NYECKUE SBICHUSA: MEXaHUYECKHE,
TEIUIOBBIE, AIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BeMUUMHBL M3Mepenue ¢usnueckux BenuunH. Duszndeckue MpUOOPHI.
[TorpemnocTs n3MepeHnii MexxayHapoaHasi CUCTEMA €ANHULL.

Kak ¢usuka u apyrue ecreCTBEHHblE HAayKd H3y4yaroT Npupoay. EcrecTBeHHOHayuHBIN
METOJ] TO3HaHMA: HaAOIIOJEHUE, IMOCTAaHOBKA HAYYHOI'O BOINPOCA, BBIIBMKEHHE THIIOTE3,
SKCHEPUMEHT 10 TPOBEpKE THUIOTE3, OObsACHEHHe HabmomaeMoro sBieHus. OmnucaHue
(bU3UYECKUX SBJICHUHN C TIOMOIIBIO MOJIEICH

Hemoncmpayuu.

1. MexaHndeckue, TEIIOBbIE, dJIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE SIBJICHMS.

2. Owusnueckue NpuOOPHI U MPOLEAYpa MPSIMBIX U3MEPEHHI aHaJIOrOBBIM M IIM(PPOBHIM

npudopom.

Jlabopamopuwvie pabomol u onvimol.

OmnpezeneHue LEeHbI JeJIeHUs IKalbl U3MEPUTEIBHOIO NMpUodopa.

H3mepenune paccTossHUMN.

N3mepenune 00bEMa KUAKOCTH U TBEPAOTO Tea.

Omnpenenenue pa3sMepoB MaybIX TEl.

N3mepenne temmeparypsl IpU IOMOIIM JKHUIKOCTHOTO TEpPMOMETpa M JaT4MKa
TEMIIEPATYPHI.

oA wDde

6. llpoBeneHue wuccieOBaHUA IO MPOBEPKE TUIOTE3bl: AAIBHOCTh MOJNETA IIApUKAa,
MyIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIe, YeM OOJIBIIIEe BHICOTA MTyCKa.
IlepBOoHa4Ya/IbHbIE CBeIEHUS 0 CTPOEHHUU BelleCcTBA.

CrpoeHue BemecTBa: aToOMbl M MOJEKYJbl, MX pasMmepbl. ONbITHI, JOKa3bIBAKOIINE
JUCKPETHOE CTPOEHUE BEILIECTBA.

JBwxenue uactuil BemniecTBa. CBsI3b CKOPOCTH JBHXKEHHUS YacTUI[ C TEMIEpPATypOM.
BpoyHoBckoe nBmwkenue, muddysus. B3aumMmoaeicTBre 4YacTHIl BEUISCTBA: NPUTSIKCHHE U
OTTaJIKUBaHUE.

ArperatHple COCTOSIHMSI BELIECTBA: CTPOCHHME Ta30B, JKUIKOCTEH U  TBEPIBIX
(kpucTamunueckux) Ten. B3amMocBsI3p MEXAy CBOWMCTBAMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHMSIX M HMX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUMN
BOJIBI.

Jemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO IBUYKEHUSI.

2. HabGnropenue nuddysuu.

3. HaGmonenue sBieHHM, OOBACHSIONIUXCS MPUTSIKEHUEM WIH OTTAJIKUBAHUEM YaCTHI]

BEIECTBA.

Jlabopamopuovie pabomot u onvimel.

1. Omuenka AuaMeTpa aToMa METOAOM PSIIOB (C UCIONIb30BaHUEeM (oTorpaduii).

2. OmnbIThl IO HAOJIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OmnbITh IO OOHAPYKEHUIO JCUCTBHSI CHII MOJICKYJIIPHOTO MTPUTSIKCHUS.

JBu:KeHre U B3auMoieiicTBue TeJl.



Mexannyeckoe ABukKeHUE. PaBHOMepHOe M HepaBHOMEpHOe JBHKEeHHE. (CKOpPOCTb.
Cpenusiss CKOpOCTh IPU HEPABHOMEPHOM JIBMXKEHUH. Pacder myTu U BpeMeHU ABUKEHUSL.

SBnenne wHepnuu. 3aKOH WHEpIUU. B3aumoaeicTBue Tel Kak NPUYMHA HU3MEHEHUS
CKOpOCTH JBMOKEHHUA Tesl. Macca kak Mepa umHepTHOCTH Tena. IlnoTtHocTh BemiectBa. CBs3b
TUIOTHOCTH C KOJTMYECTBOM MOJIEKYJI B €JMHHIIE 0ObeMa BEIIeCTBA.

Cuna kak XxapakTepucTuka B3aumojercTBus Teil. Cuna ynpyroctd W 3akoH ['yka.
N3mepenue cunibl ¢ MOMOLIBIO JWHAMOMETpA. fIBlieHME TArOoTeHUs U cuia Tsokectu. Cuiia
TSKECTH Ha Jpyrux IuiaHerax. Bec tema. HeBecomocTs. CroxeHue Cuil, HanpaBiEHHBIX IO
onHoH npsiMoil. PaBHoaeicTBytomas cui. Cuna TpeHus. TpeHue CKONbXKEHHUSI U TPEHUE MOKOSI.
Tpenue B IpUpOAE U TEXHUKE.

Jemoncmpayuu.

Habmonenne MexaHn4eckoro JBHKEHUS Tefa.

N3mepenune ckopocTy NpSMOJIMHEMHOTO IBH>KEHHUSL.
Habmronenue sSiBJeHUS] HHEPIIUH.

Habmronenne n3MeHeHus: CKOpOCTH NP B3aUMOJICHCTBUU Tell.
CpaBHeHue Macc 110 B3aUMOJIEHCTBUIO TEl.
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CrnosxeHue Cuil, HallpaBJIEHHBIX 110 OJTHOM TIPSIMOIA.

]Iaéopamopubte padomwt u onvimol.

1. OmpeneneHue CKOPOCTH PABHOMEPHOTO JBMXKCHHS (IIApHKa B JKHIAKOCTH, MOJCITH
ANEKTPUIECKOTO aBTOMOOWJIS U TaK Janee).

2. OmnpeneneHue cpelHEd CKOPOCTH CKOJIBLKEHHS Opycka WM IIapuKa MO HAKJIOHHOMN
TJIOCKOCTH.

3. Omnpenenenne IIOTHOCTH TBEPIOTO TeNA.

4. OnbIThl, JEMOHCTPHUPYIOIINE 3aBUCHUMOCTh pacTskeHHs (qedopManuu) Mpy>KUHBI OT
MIPUIIOKEHHOMN CHUIIBI.

5. OneIThl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJBXKEHUSI OT Beca Tejia U
XapakKTepa COMPUKACAIOIIUXCS TTIOBEPXHOCTEH.

JlaByieHne TBEPABIX TeJl, )KUAKOCTEN U ra3oB.

JHasnenne. CriocoObl yMEHbBIIICHUS U YBENTUUCHUS JaBieHus. JlaBieHre ra3a. 3aBUCUMOCTD
JaBJICHUS Ta3a OT o0bema, Temrepartypsl. [lepenada maBneHus: TBEpAbIMU TEIaMH, KHUIKOCTIMHU
u razamu. 3akoH [lackansa. [IHeBMaTH4eckre MamuHbI. 3aBUCHUMOCTH JIABJICHUS YKUIKOCTH OT
rryounsl.  ['mapoctatudeckuid  mapamokc. CooOmiarormuecss  cocyabl. [ mapaBiudeckue
MEXaHU3MBI.

Atmocdepa 3emnn u atMocdepHoe AaBieHHe. [IpUYMHBI CyIIECTBOBAHUS BO3ILyIIHOU
o6onoukn 3emmu. OmnbiTr Toppuuennu. M3mepenue atmocdhepHOro naBlieHHs. 3aBUCUMOCTH
aTMOC(EpHOTO JIaBIeHUS OT BBICOTHI HaJ YpoBHEM Mops. [Ipubopel misi u3MepeHus
aTMoc(epHOro JaBICHHUS.

JlelicTBHE )KUKOCTU U ra3a Ha MOrPYKEHHOE B HUX Teso. BolTankuparomas (apxumeioBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnaBanue.

Jemoncmpayuu.
3aBUCHUMOCTbH JIaBJICHUS T'a3a OT TEMIIEPATYPBhL.

[lepenaua naBieHUs KUIKOCTBIO U Ta30M.
CooOmaromuecs cocyapl.
I'mppasnnueckuii npecc.
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[IposiBnenue aeiicTBrs aTMOChHEPHOTO JaBICHUSI.



3aBUCHUMOCTh BBITAIKUBAIOUICH CHJIBI OT 00bEMa MOTrPYKEHHOM dYacTu Tena H
MJIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITATKMBAIOUIEN CUJIbI BECY BBITECCHEHHOM HKUJIKOCTH.

VYcinoBue maBaHWS TeJ: IUIABAHWE WJIM TOTPYKEHUE TeJl B 3aBUCHUMOCTH OT
COOTHOIICHHUS TNIOTHOCTEH TeJa M JKUIKOCTH.

Jlabopamopuvie padbomovl u onvimel.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOIE OT 00bEMa MOTPYKEHHON B JKUAKOCTh
4acTH Tena.

OmnpeneneHne BBITAIKUBAIONIEH CHUJIBL, JCHCTBYIOLIEH Ha TeNo, MOTPYKEHHOE B
AKHUIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHUIBL, JCHCTBYIOLIEH Ha TEIO B
KUJKOCTH, OT MacChl TeJA.

OnpIThI, 1EMOHCTPUPYIOLIUE 3aBUCHMOCTb BBITAJIKUBAIOIIEH CUIIBI, IEUCTBYIOLIEH Ha
TEJIO B XKMJKOCTH, OT 00bEMa MOrpyKEHHON B JKUAKOCTh YaCTH TeJa U OT IJIOTHOCTH
KHUJKOCTH.

KoHncTpynpoBanue apeomerpa WM KOHCTPYMpPOBAHHME JIOJKH M OIpPEIEICHHE €€
IPy30I0AbEMHOCTH.

Pabota u MolHOCTB. DHeprus.

M

CXaHHNYCCKas1 pa60Ta. MOH_[HOCTB.

HpOCTHe MCXAaHU3MBI: pblYar, 6J'IOK, HaKJIOHHasA IIJIOCKOCTb. HpaBI/IJ'IO paBHOBECHUA

pplyara.

Koadpdpu

MCXaHU3

[IpumeHeHne mpaBuiia paBHOBECHsl pbldara K OJOKY. «30J0TOE MPaBUIIO» MEXaHHKH.
nMeHT mnoje3Horo geiictBus (mamee — KIIJ[) mpocTteix mexanu3moB. IIpocTsie
MBI B OBITY Y TEXHHKE.

Mexannueckass sHeprus. KuHerudeckas M mnoreHuuanbHas 3Heprus. lIpeBpamienue
OJIHOT'O BH/Ia MEXaHUUYECKOHN 3HEPTUHU B APYTroil. 3aKOH COXPaHEHUS JHEPIMH B MEXaHUKE.

Hemoncmpayuu.
1. IIpuMmepsl NPOCTBIX MEXaHU3MOB.
Jlabopamopuovie pabomot u onvimel.
1. Ompenenenue paOOThl CHJIBI TPEHHs NpPU PABHOMEPHOM JBIDKEHHM Teja IO
TOPU30HTAIILHON IIOBEPXHOCTH.
2. HccnenosaHue yCiI0BUM paBHOBECHUS pblyara.
3. Nsmepenne KIIJ] HakTOHHOM MJIOCKOCTH.
4. W3yueHue 3aKOHA COXpPaHEHUSI MEXaHUYECKON SHEPTUU.
8 KVIACC

TenJioBble sIBJIEHUS.

OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KMHETHYECKOW TEOpUHM CTPOCHMS BelecTBa. Macca
U pa3Mepbl aTOMOB U MoOJeKyJd. OmNbITbl, NOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHOKMHETHYECKON TEOpHUH.

Mopenu TBEPAOTO, JKUJIKOTO U ra3000pa3HOr0 COCTOSIHUM BemiecTBa. Kpucrammueckue u
amopdusbie Tena. OObsICHEHWE CBOWCTB Ta30B, JKUIKOCTEH M TBEPIBIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO-KMHETHYECKOH Teopuu. (CmadyMBaHWE M KalWUIpHBIE siBJIEHUsA. TeruioBoe
pacuIMpeHue 1 cxxartue.

Temmnepatypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBUKEHHUS YaCTHIIL.
Buaytpennsss osHeprus. CnocoObl HW3MEHEHHS BHYTPEHHEH OJHEPruu: Tervlonepenaya u
coBeplieHre padboThl. Bupl Teronepenaun: TEIIONPOBOAHOCTh, KOHBEKIIHS, U3IyUYCHHUE.



KonuuectBo TernoTel. YenbHas TEIUIOEMKOCTh BEIIECTBA. TeIrIOOOMEH M TETIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [lnaBieHne W OTBepAEBaHHE KPHUCTATMYSCKUX
BEIICCTB. YAenbHas Terwiora IuiaBieHus. [lapooOpa3zoBanue W KoHjeHcarus. lcmapeHwe.
Kunenue. YnenbHas Termota mnapooOpa3oBaHusl. 3aBUCUMOCTb TeMIEpaTypbl KHUIIEHHS OT
aTMoc(epHOTro JaBICHHUS.

BnaxnocTs Bo3ayXa.

DHeprus ToIMBa. Y IeJbHas TEII0Ta CrOPaHUs.

[Ipunnuner paboter TernoBbix asuratenei KIIJ[ TtermmoBoro nsuratens. TerutoBbie
JIBUTATENH U 3alIUTa OKPYKAIOLIEH Cpebl.

3aKOH COXpaHEHUs U MPEBPAILCHUS SHEPTUH B TEIUIOBBIX MPOLECCaX.

Jemoncmpayuu.

Habmronenne 6poyHOBCKOTO JTBHYKEHUS.
Habmonenue quddysum.
Habmronenue sBiaeHuit cMayrBaHUs M KaMWUTSIPHBIX SBICHUIA.
Habmronenre TemnoBoro paciupeHus Ted.
N3menenue naBneHus ra3a npu U3MEHEHUH 00bEMA U HAaTPEBAHUY WA OXJIAXKICHUH.
[IpaBusna uamMepeHus TeMIepaTyphl.
Bunael Terionepenayn.
OxmnaxeHre Ipy COBEpLUICHUH PabOThI.
HarpeBanue npu coBepiiieHUN padOThl BHEITHUMU CHIIAMHU.
. CpaBHeHuE TEMIIOEMKOCTEN Pa3JINYHBIX BEILECTB.
. HaGmonenue kunenust.
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. HalOiroteHre mocTosTHCTBA TEMIIEpaTyphl TP TUTABIICHUH.

13. Mojenu TenIOBRIX IBUTaTeIEH.

Jlabopamopuovie pabomot u onvimel.

OnbITHI 10 OOHAPYKEHUIO TEHCTBUS CHII MOJIEKYJISIPHOTO TPUTSKCHHSL.

OMnBITHI O BRIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MITH caxapa.

OnBITHI 10 HAOTIOCHHUIO TEIUIOBOTO PACIIUPESHISI Ta30B, )KUIKOCTEH U TBEPABIX TEI.
Omnpezenienne aBieHUs BO3AyXa B OJJIOHE IIMPHUIIA.

OnbITHI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh JIaBJICHHUS BO3[AyXa OT €ro oobéMa u
HarpeBaHUs WIH OXJIXKICHUSI.

oA LN e

6. IlpoBepka TrHUMOTE3bl JMHEHWHONW 3aBUCUMOCTH JUTMHBI CTOJNOWKA JKHIKOCTH B
TEPMOMETPHUUECKOM TPYyOKe OT TeMIiepaTyphl.
7. HaGmronenue m3MeHEeHUs1 BHYTPEHHEW DHEPTUU Tella B PE3yJIbTaTe TEeIuIonepeaadn 1
paboThl BHEITHUX CHIL.
8. HccnengoBaHue sSIBIEHUS TEIJIOOOMEHA MPU CMEITUBAHUY XOJIOAHON U TOPSYEH BOJIBI.
9. OmpeneneHue KOJIMYECTBA TEIUIOTHI, MOJNYYEHHOTO BOJOW TPU TEIIOOOMEHE C
HarpeThiM METAIMYECKUM LHJIUHAPOM.
10. Onpenenenue yneabHON TEIUIOEMKOCTH BEILIECTBA.
11. UccnenoBanue npoliiecca UCIapeHHusl.
12. OnpeneneHne OTHOCUTENBHOM BIAKHOCTH BO3IyXa.
13. Onpenenenue yaenbHOM TEIUIOTHI IJIaBJACHUS JIbJA.
DJleKTpUYeCKHe U MATHUTHbIE SIBJIEHUS.
OnekTpusanusa Ten. J[Ba poja 3JIEeKTpUYECKUX 3apsaoB. B3anmoneincTBre 3apsiKEHHBIX
ten. 3akoH KymoHa (3aBUCHMMOCTBh CHJIBI B3aMMOJICHCTBHS 3apsSHKECHHBIX TET OT BEITUYUHBI
3aps/I0B U PACCTOSIHUS MEXKTY TEIAMM).



Onexrpuueckoe nose. Hanpsx€HHOCTh 2nekTpuueckoro noss. llpuHnun cynepnozunnn
NEKTPUYECKUX OJIEN (HAa KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIeMEHTapHBIM snekTpuueckuil 3apsia. CtpoeHue
atoma. [I[poBOAHUKY 1 JUAIIEKTPUKHU. 3aKOH COXPAHEHUS SJIEKTPUUYECKOTO 3apsia.

DONEKTPUYECKU TOK. YCIOBUS CYILIECTBOBAHMS DSJIEKTPUUECKOro ToOKa. VcTouHnkm
IIOCTOSIHHOTO TOKa. JIeHCTBUS AJIEKTPUYECKOTO TOKAa (TEMJIOBOE, XUMUYECKOE, MArHUTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onektpuyeckas 1nenb. Cuna ToOKa. OneKkTpudeckoe HanpskeHue. ConpoTUBIICHHE
IIPOBOJIHUKA. YJEJIIBHOE CONPOTUBJICHME BelecTBa. 3akoH Owma Uil y4acTka LEMH.
[TocnenoBarenpHOE 1 NapajuIEIbHOE COEIUHEHUE IPOBOIHUKOB.

Pabota 1 MOILIHOCTD 37EKTPUUECKOro Toka. 3akoH Jlxoyns—JleHna. DnekTpuueckue 1enu
Y OTpEeOUTENH IEKTPUUIECKOl aHepruu B ObITy. KopoTkoe 3ambikaHue.

[locTtositHHble MarHuThl. B3anMopneicTBHE NOCTOAHHBIX MAarHUTOB. MarhHutHoe moJe.
MarunuTtHoe noje 3eMIId U €ro 3HaueHue s xKu3HU Ha 3emiie. OnbIT Dpcerena. MaruutHoe mnosie
3JIEKTPUYECKOT0 TOKa. [[puMeHeHne 3JIeKTPOMAarHuToB B TEXHUKE. [[elicTBME MarHUTHOTO TOJIS
Ha IIPOBOJHHUK C TOKOM. OJEKTPOJBHUIATENb IIOCTOSHHOIO TOKa. Mcmonbs3oBaHue
3JIEKTPOJIBUraTesiel B TEXHUYECKUX YCTPOMCTBAX U HAa TPAHCIIOPTE.

Oneitel  @apagnes. SIBneHue  neKTpoMarHuTHOW  uHAyKuuu. IlpaBwiio  JleHua.
Onexrporeneparop. CrocoObl MONyYeHHs] AIEKTPHUUECKOW HHEPrud. OIJIEKTPOCTAHLIMU Ha
BO30OHOBJISIEMBIX UICTOYHUKAX SHEPTUU.

Jemoncmpayuu.

Onexrpusanus Tel.

JIBa poza NEeKTpUYECKUX 3aps10B U B3aUMOJIEHCTBUE 3aPSKEHHBIX TEll.
YCTpOUCTBO U IEHCTBHE DJIEKTPOCKOIA.

DneKTpocTaTHuecKast UHIYKIIHS.

3aKOH COXpaHEHUs MIEKTPUUECKUX 3apsi/I0OB.

[IpoBOAHMKY U AUDIIEKTPUKHU.

MonennpoBaHue CUIIOBBIX JIMHUHM 3JIEKTPUYECKOTO MOJIS.

HcToyHnKH TOCTOSTHHOTO TOKA.

W ONO AN

JIefiCTBHS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKHUI TOK B )KHJIKOCTH.
. I"'a30BbIi1 pazps.
. I3MepeHnue cuibl TOKa aMIepMeTpOM.
. I3mepenue 371eKTpUYeCcKOro HalpsKeHUs. BOJIBTMETPOM.
. Peocrar u mara3uH CONpOTHUBIICHUMN.
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. B3aHMOHCfICTBHe IIOCTOAHHBIX MarHuToOB.
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. MoaenupoBaHre HEBO3MOKHOCTH PA3ICIICHHS TIOJIFOCOB MarHUTA.
. MoaenupoBaHrue MarHUTHBIX MOJICH IMOCTOSTHHBIX MarHUTOB.

. OnbIT Dpcrena.

. MarnuTHO€ noJjie Toka. JJIEeKTPOMAarHmr.
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. [elicTBME MAarHUTHOTO MOJISL HA POBOJHUK C TOKOM.

N
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. DIIEKTPOBUTATENH MTOCTOSTHHOTO TOKA.

. UccnenoBanue siBIEHUS 3JIEKTPOMArHUTHON WHIYKITHH.

. OnbiTel Dapajes.

. 3aBUCUMOCTb HaIlpaBJIEHUS UHIYKIHOHHOTO TOKA OT YCJIOBHI €ro BO3HUKHOBEHUSI.
. DIIEKTPOreHEPATOP NOCTOSHHOTO TOKA.
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Jlabopamopuvie padbomovl u onvimol.

OnbITh IO HAOTIOAEHUIO SJCKTPU3ALIUH TEJI MHAYKIUEH U IPU CONPUKOCHOBEHHH.
HccnenoBanue neiicTBUS SIEKTPUIECKOTO OIS HA IPOBOJAHUKU U TUDIIEKTPUKH.
CoOopka u mpoBepka padOThI INEKTPUIECKOH MU TTOCTOSHHOTO TOKA.

W3MepeHune u peryampoBaHue CUIIbI TOKA.

W3mepeHue u peryampoBaHue HaNpsHKEHUs.

HccnenoBanue 3aBUCHMOCTH CHJIbI TOKA, UAYILETO Yepe3 pe3ucTop, OT COMPOTUBIICHUS
pe3ucTopa U HaNpsKEHUs] Ha PE3UCTOPE.

ok wbd e

7. OneITbl, JIEMOHCTPUPYIOUIME  3aBUCUMOCTh  DJIEKTPUUYECKOTO  COMPOTHUBIICHHS
MIPOBOJIHUKA OT €0 JUIMHBI, IIJIOIA 1 ONEPEYHOT0 CEYEHUS U MaTepHaa.

8. IlpoBepka mpaBuia CIOXKEHUS HAMPsDKEHUHW MTpPHU TOCIENOBATEIFHOM COEAMHEHUU
JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuiia ISl CUJIbI TOKA MPHU MAPAIIIETBHOM COSIMHEHUU PE3UCTOPOB.

10. Onpenenenue paboThI AMEKTPUIECKOTO TOKA, HAYIIETO Yepe3 pe3UCTOp.

11. OnpeneneHne MOITHOCTH JIEKTPUUECKOTO TOKA, BBIJEISIEMON Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCHMOCTH CHJIbI TOKA, UAYIIErO Yepe3 JIAMIIOUYKY, OT HaIlpsSKEHUs
Ha HEM.

13. Onpenenenne KIIJ] HarpeBaTens.

14. VccnenoBanre MarHUTHOTO B3aUMOJECHCTBUS TOCTOSTHHBIX MAarHUTOB.

15. U3ydyeHne MarHWTHOTO TIOJII TIOCTOSHHBIX MAarHUTOB TP HX OOBEIWHEHUU U
pa3ieneHun.

16. UccnenoBanue ASMCTBUSA 3NEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnbIThI, IEMOHCTPUPYIOIINE 32aBUCUMOCTb CHJIbI B3aUMOJICHCTBUS KaTYIIKK C TOKOM U
MarHuTa OT CHJIbI TOKA U HAIIPAaBJIEHUS TOKA B KaTyIIKE.

18. N3yueHue neicTBHUsI MATHUTHOTO TIOJISI HA TIPOBOAHUK C TOKOM.

19. KoHcTpyunpoBaHue 1 u3yyeHue padoThl AIEKTPOABUTATENS.

20. U3mepenune KIIJ[ anekTpoaBUraTeibHON yCTaHOBKH.

21. OnpITHl 10 HKCCIAEAOBAHUIO SIBJICHUS SJIEKTPOMArHUTHOW MHAYKLMH: HUCCIEIOBAHHE

VU3MECHEHUH 3HAYCHUs U HAIIPaBJICHUS MHIYKIMOHHOIO TOKA.
9 KJIACC

Mexannyeckue siBJICHUS.

Mexanunyeckoe aBukeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBHKEHHsA. PaBHOMEpHOE mpsMOIMHENHHOEe ABWXKeHUEe. HepaBHomepHOE
npsAMOJIMHENHOE NBM>KeHHe. CpeaHsss M MIHOBEHHAas CKOPOCTb Tejla IIPU HEPABHOMEPHOM
JBUKECHUH.

Yckopenue. PaBHOycKkopeHHOE TpsMOIHHEHOe ABuxkeHne. CBoboaHoe najaeHue. OmbIThI
lanunes.

PaBHOMepHOE ABMXKEHHUE TO OKpYKHOCTH. Ilepron m yacrota obpamenus. Jluneinas u
YIJIOBasi CKOPOCTH. LIeHTpOCTpeMUTENBHOE YCKOPEHHE.

IIepsbiit 3akoH Hprotona. Bropoii 3akoH Herorona. Tperuit 3akon Herotona. IlpuHuun
CYNEPIIO3HULINH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUsSI CKOJIbKEHUS, cujla TPEHHUS
MOKOS1, IPYTHE BUIBI TPCHHUSI.



Cuna TSHKECTH W 3aKOH BCEMHUPHOTO TATOTEHMs. YCKOPEHHUE CBOOOJHOTO TaJICHUS.
JBwxenue mmaHet Bokpyr Comuua. IlepBas kocmuueckass ckopoctb. HeBecomocTs u
Meperpy3Ku.

PaBHOBecue MarepuanbHOM TOukH. AOGCOTIOTHO TBEPOE Teno. PaBHOBecHe TBEPAOTO Tea
C 3aKpeIIEHHON OChIO BpallleHusi. MomeHT cuiibl. L{eHTp TsxecTH.

Nmnynec Tena. M3menenue umnyibca. Mmmynbe cunibl. 3aKOH COXpaHEHUS! MMITYJIbCA.
PeakTnBHOE IBMKCHUE.

Mexanndeckass paboTa ¥ MOITHOCTh. PabGota cunm TskecTH, ynpyroctd, TpeHus. CBs3b

OHCPIUHA

n pa6OTBI. ITotennmanbpHas OHCPrusa TCJjia, IOAHATOIO HaJ ITOBCPXHOCTHBIO 3CMIIM.

[loTenunanpHas sHEprus cxaTod npykuHbl. Kunetnueckast sHeprus. Teopema 0 KHHETHYECKON
SHEPruu. 3aKOH COXPaHEHUSI MEXaHUYECKOU SHEPTUH.

Hemoncmpayuu.

1. HaGmroneHue MeXaHU4eCKOro JBUKEHHSI Tela OTHOCUTENBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHME NyTeH W TPACKTOPUM JBUIKEHUSI OJJHOTO M TOTO K€ TeJa OTHOCUTEIBHO
pa3HbIX TEJI OTCUETA.

3. H3MmepeHHe CKOPOCTH U YCKOPEHHUS IPSIMOIUHEUHOTO ABUKECHHUS.

4. WccnenoBaHue MpU3HAKOB PABHOYCKOPEHHOTO IBUKEHHUSI.

5. HaOmronenue ABMXEHUS Tela MO OKPYKHOCTH.

6. HaOmroneHue MexaHHMUECKUX SBICHHM, MPOUCXOIANINX B cucTeMe oTcuéTa « Tenexka»
pu €€ paBHOMEPHOM U YCKOPEHHOM JBUKCHUH OTHOCUTEIILHO KaOWHeTa (PU3HKH.

7. 3aBUCUMOCTb YCKOPEHUS Tella OT MAcChl TeNa U AEUCTBYIOLIEH HA HETO CUIIBI.

8. HaOmronenue paBeHCTBa CUJI TIPU B3aUMOJEHCTBUM TE.

9. H3meHeHue Beca Tena Npu yCKOPEHHOM JIBUKEHUH.

10. Ilepenaya umIyabca Npy B3aUMOICUCTBUM TEJI.

11. IIpeoOpa3oBaHus YHEPTUH MPU B3aUMO/ICHCTBUU TEIL.

12. CoxpaHeHue UMITyJIbCca MPU HEYIPYTOM B3aUMOJICHCTBUH.

13. CoxpaHeHre UMITyJIbca Y aOCOIIOTHO YIIPYTOM B3aUMOJICHCTBUU.

14. HaGmroieHre peakTUBHOTO JIBHKCHHSL.

15. CoxpaHeHne MEXaHUYECKOW YHEPTHH MPU CBOOOIHOM I1a/ICHUH.

16. CoxpaHeHuEe MEXaHUYECKOM SHEPTUU IIPU IBHXKEHHUH TeJla MO JEHCTBUEM MPYKUHBL.

Jlabopamopuvie pabomot u onvimol.

1. KoHCcTpyupoBaHuE TpakTa Uil pa3roHa U JAJbHEHIIEr0 paBHOMEPHOIO IABM)KECHHUS
HIapyKa WM TEJIEKKH.

2. OmpeneneHue cpeAHE CKOPOCTH CKOJIbKEHUS Opycka WM ABWKEHHS IIapHUKa I10
HAKJIOHHOM MJIOCKOCTH.

3. OmnpeneneHue yCKOpPEHHs Tella MPU PAaBHOYCKOPEHHOM JBM)KCHHHM MO HAKJIOHHOMN
IUIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH IYTH OT BPEMEHH IIPHU PaBHOYCKOPEHHOM JIBIKEHUU 0e3
Ha4yaJIbHOW CKOPOCTH.

5. TlpoBepka TruMOTE3bl: €CIAM MPU PABHOYCKOPEHHOM JIBIDKEHUH O€3 HaualbHOU
CKOPOCTH IIyTH OTHOCSTCS KakK psAJ HEUETHBIX YHCENI, TO COOTBETCTBYIOIIUE
MMPOMEXYTKH BPEMEHU OJIMHAKOBBI.

6. HccnenoBanue 3aBUCHUMOCTH CHJIbl TPEHHS CKOJIBKEHHS OT CHJIbl HOPMaJbHOTO
JIABJICHUSI.

7. Omnpenenenue ko3pPUIHEeHTa TPEHUS CKOTBKEHUS.

8. Ormpexenenne ;kECTKOCTU MPYKUHBI.



9.

Omnpenenenue paboOTbl CHJIBI TPEHUS IPU PABHOMEPHOM JBIDKEHHMM Teja IO
TOPU30HTAIILHON IIOBEPXHOCTH.

10. Onpenenenne pabOTBI CHIIBI YIPYTOCTH TMPU TOIBEME Tpy3a C HCIOJIH30BAHHEM

HEIMOJABUKHOT'O U ITIOABHXKHOTI'O OJI0KOB.

11. 3yueHue 3aK0HA COXPAHEHUS SHEPTUH.
Mexanu4yeckue KoJie0aHus U BOJIHBI.

KonebarenpHoe nBuxeHne. OCHOBHbIE XapaKTEPUCTHKH KOJeOaHHIA: MEpUOJ, 4acToTa,
aMIMTysna. MarematudecKuil W NpPYKUHHBIM  MasTHUKMU. lIpeBpamienue sHeprum mpu
KoJs1e0aTeIbHOM JIBUKECHUU.

3aryxatomue kosnebaHus. BoiHykaeHHble koneOaHus. Pe3oHanc. MexaHUYeckue BOJHBI.

CBoOHCTBa MEXaHUYECKUX BOJIH. HpOI[OJIBHLIC H TIOINCPCUYHBIC BOJIHBI. I[JII/IHa BOJIHBI U CKOPOCTH
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TeJIE, CECMUYECKUE BOJIHBI.
3ByK. ' poMKOCTB 3ByKa U BbicoTa ToHa. OTpaykeHue 3Byka. MlHdpa3Byk u yabTpa3ByK.

Hemoncmpayuu.

1. HaOmonenue koneGaHu Tel MO JeHCTBUEM CUIIBI TSXKECTH U CUJIIBI YIIPYTOCTH.

2. HaGmronenue koneOaHuil rpy3a Ha HUTH U Ha TIPYKHUHE.

3. HaOGmroneHne BRIHYXICHHBIX KOJIEOaHUI U pe30HaHca.

4. PacnpocTpaHeHue NpoI0JIbHBIX U MONEPEUYHbIX BOJIH (Ha MOJEIN).

5. HaGnroneHnue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKUH PE30HAHC.

Jlabopamopmuvie pabomot u onvimel.

1. Ompenenenue 4acTOTHI M IEPHOIA KOJICOAHNN MaTEMaTHYECKOTO MasiTHUKA.

2. OmpexaeneHue 4acTOThI U NEpHOa KOJEOAHUN MPYKUHHOT'O MasiTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH TepHoja KoseOaHUI MOJBEHMIEHHOIO0 K HUTH Ipy3a OT
JUTMHBI HUTH.

4. HccnenoBaHue 3aBHCHMOCTHU NEpHOAA KOJEOaHUI MPY)KMHHOTO MasTHUKA OT MaccChl
rpysa.

5. TlpoBepka HE3aBUCHUMOCTH Tepuoja KOieOaHW Tpy3a, MOABEIICHHOTO K HHUTH, OT
Macchl rpy3a.

6. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh MEpuoja KojleOaHWi MPYKHUHHOTO
MasiTHUKA OT MacChl Ipy3a U )KECTKOCTHU IPY>KUHBI.

7. W3mepeHue yckopeHHsi CBOOOIHOTO MaICHUsI.

3ﬂeKTp0MaFHI/ITHOB moJjie u 3JICKTPOMAariHuTHbIC BOJIHBI.
9HeKTp0MaFHHTHO€ I10JIC. :‘)HGKTpOMaFHI/ITHHe BoiHBI. CBoiicTBa QJICKTPOMAriuTHBIX

BOJH. [IIkaya 351eKTpOMarHuTHBIX BOJIH. MCIIonbp30BaHue 3JIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM

CBs3H.

DJIeKTpOMarHuTHas mpupoja ceeta. CKopocTh cBeTa. BOTHOBBIE CBOKCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BoJsHOBEIE CBOMICTBA CBETA.

Jlabopamopuvie pabomot u onvimol.

1.

W3yyeHne cBONCTB 3JIEKTPOMAarHUTHBIX BOJH C MTOMOLIbI0 MOOMIBHOIO TesedoHa.

CeeTtoBble sIBJICHHS.
JlyueBas mojnenb cBeta. Mcrounuku cBeta. IlpsMonuHeiliHOe pacrnpoCTpaHEHHE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. [1nockoe 3epkano. 3akoH OTpakeHHUs CBETA.



[Ipenomnenne cBeta. 3aKoH IpesloMiIeHUs cBeTa. [1oIHOE BHYTpEeHHEE OTpakKEHHE CBETA.
Hcnonb30BaHne NOJHOTO BHYTPEHHETO OTPaXXEHUS B ONITUYECKUX CBETOBOAX.

JIunza. Xox myuedl B nuH3e. Onruyeckas cucrema (oToammnapara, MHKPOCKONa H
Teneckona. I'na3 kak ontudeckas cucrema. bim3opyKocTs U 1aabHO30PKOCTb.

Paznoxenue 6enoro ceera B ciekTp. OnbiTel HetoToHa. Cri0KeHUE CIEKTPabHBIX LIBETOB.
Hucnepcus csera.

Jemoncmpayuu.
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[IpssMonMHENHOE pacIPOCTPAHEHHUE CBETA.

OTtpaxkeHue cBera.

[Tonyuenue n3o6paxeHuii B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue ceera.

OnTruyeckuii CBETOBO/I.

Xona nyueil B cobuparoiieil JnH3e.

XoJ1 Tydeil B pacCEeUBAIOIIECH JIMH3E.

[Tonyuenue n300paxeHui ¢ TOMOMIBIO JINH3.

[Tpunnun neiictBus ¢oroannapara, MUKpOCKOIA U TEJIECKOTIA.

10. Mogensb rnasa.
11. Pa3noxxeHue 6eoro cBera B CIEKTP.

12. [onyuenue 6enoro cBeTa Mpu CI0KEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopuwvie pabomot u onvimel.

1.
2.
3.

N ook

HccnenoBanue 3aBUCUMOCTH yTila OTPAXKCHUSI CBETOBOTO JIy4a OT yIJia TaICHHsI.
N3ydenue xapakTepUCTHK U300paXKeHUs IPEMETa B IIIOCKOM 3€pKaje.
HccnenoBanue 3aBUCMMOCTH YyTJIa TMPEIOMIICHHUS CBETOBOTO JIyda OT yIJla MaJcHHUs Ha
TPaHUIIE «BO3YyX—CTEKIION.

[Tonyuenne n300pakeHHI C ITOMOIIBIO COOMPAOIICH JTNH3HI.

Onpenenerne GOKYCHOTO PACCTOSIHUS M ONITUYECKON CHIIBI COOMpPAFOIICH JINH3BI.
OmnbITHI IO PA3JI0KEHHUIO OEJIOr0 CBETa B CHIEKTP.

OnBITH MO BOCHPUATHIO IBETa MPEIMETOB NMPU WX HAONIOJCHUU 4Yepe3 IBETOBBIC
GUIBTPHL

KBanToBble siBJIeHHS.

OmnsiTel Pesepdopna u mnanetapuas moaenb aroma. Moaens atoma bopa. Mcnyckanue u
norJionieHre ceera aromoM. KBautel. JInHelyaTsie ClIEKTPHI.

PamnoaktuBHOCTE. Aunbda, Oera- m ramma-m3nydeHus. CTpoeHHE aTOMHOTO sJIpa.
Hyknonnass mMomens aromHoro siapa. M3oromsl. PamnoaktuBHBIE mpeBpamenus. llepuon
noJlypacrnaja aTOMHBIX sIJIep.

SnepHble peakuuu. 3aKOHbI COXpPaHEHUs 3apsJ0BOT0 U MAaCCOBOTO YMCENl. DHEPIHsl CBSI3U
aToMHBIX siiep. CBa3bp Macchl M SHeprud. Peakiuum cunHte3a u jaeneHus saep. Mcrounuku
sHepruu CoJiHIIa U 3BE3I.

Snepnas snepretuka. JleficTBHs paAMOAKTUBHBIX U3ITyUYE€HUI HA KUBBIE OPTaHU3MBI.

Jemoncmpayuu.
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CrieKTphl U3JTy4€HUs U MOIJIOIIEHNUS.

CrieKTphl pa3IMyHbIX T'a30B.

CnekTtp Bomopoa.

Habmronenue Tpexos B kamepe Buibcona.

Pabora cuérunka MOHU3UPYIOIUX U3TYUESHUH.

Perucrpanus usiny4eHus IpUpOAHBIX MUHEPAJIOB U IIPOLYKTOB.



Jlabopamopuvie padbomovl u onvimol.

1. HaOmoeHue CIUIOIHBIX U JIMHEHYAThIX CIIEKTPOB HU3JIy4YCHUS.

2. HccnenoBaHue TPEKOB: HM3MEPEHUE SHEPIUM YacTULIBI 110 TOPMO3HOMY HyTH (IO

¢doTtorpadusam).

3. HM3mepeHue paanoakTUBHOTO (pOHA.

IHoBTOpPHTEIBLHO-000011IA0IIHIT MOTYJIb.

[ToBTOpUTENEHO-0000IIAIONINIT  MOJYIb TpeAHAa3HA4YeH JUIsl CHCTEMaTH3allud U
0000111eHNS TPEIMETHOTO COACPHKAHUS U OIbITa 1€ATEIbHOCTH, IPUOOPETEHHOTO MPU U3YUYEHUHU
BCEro Kypca (PU3MKH, a TakKe ISl MMOATOTOBKH K OCHOBHOMY T'OCYAAPCTBEHHOMY 3K3aMEHy I10
¢busuke 115 00yyaronMxcs, BEIOPABIIMX 3TOT Y4EOHBIH MpeaMeT.

IIpy wu3ydyeHMH JAQHHOTO MOIYJs pEalIu3yloTCs M CUCTEMATHU3UPYIOTCS  BHIBI
NESATENIbHOCTH, Ha OCHOBE KOTOPBIX OOECHeuMBaeTCS JOCTUKEHHE MPEAMETHBIX U
MeTanpeIMeTHbIX IUIAHUPYEMBIX pe3yJIbTaTOB O0y4eHHs, (pOpMUPYETCsl eCTEeCTBEHHOHAY4YHas
IPaMOTHOCTh: OCBOCHHME HAayYHbIX METOAOB HCCIECAOBaHMS SBJICHUM NPUPOJBl U TEXHMKH,
OBJIQJICHUE YMEHHMAMHU OOBSICHATh (PU3UUECKUE SIBJICHUS, MPUMEHSS IOJIy4YEeHHBbIC 3HAHMS,
pemaTh 3a1a4u, B TOM YUCJI€ KAUEeCTBEHHbIE U SKCIIEPUMEHTAJIbHBIE.

[IpyHIMNMATBHO NEATEIbHOCTHBIN XapakTep JaHHOTO pa3jiena pealndyercs 3a C4ET TOro,
YTO 00Y4YarolUecs BBIMOIHAIOT 3aJjaH1s, B KOTOPBIX UM IpeJ1araercs:

Ha OCHOBE IOJIyYE€HHBIX 3HAHUW Pacrio3HaBaTh U HAyYHO OOBACHATH (PU3UUECKUE SBICHUS
B OKpPY’Karouel MpUpoJie U MOBCEIHEBHOM KU3HU;

UCIOJIb30BATh HAyYHbIE METObl UCCIIEAOBAaHMS (QU3NYECKUX SBICHUH, B TOM 4uCle IS
IPOBEPKU THIIOTE3 U MOITYUYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH Hay4HbIE OCHOBBI Han0oJiee BaXKHbBIX TOCTHKEHUN COBPEMEHHBIX TEXHOJIOTIHH,
HanpuMep, IPAKTUUECKOI0 MCIIOIb30BaHMSI Pa3IMYHBIX UCTOYHUKOB 3HEPIMH Ha OCHOBE 3aKOHA
MIPEBPALIEHUS U COXPAHEHHSI BCEX U3BECTHBIX BUIOB SHEPTHUU.

Kaxnas M3 TeM [aHHOTO MOAYJsS BKIIIOYAET SKCIEPUMEHTAIBbHOE HCCIeI0BaHNe
obo01maromiero xapakrepa. Moyib 3aBepIaeTcsi MPOBEICHUEM JHArHOCTHUECKOW U OLIEHOYHOU
paboThI 32 KypC OCHOBHOT'O O0IIETr0 00pa30BaHuUs.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIET'O OBPA30OBAHUA

N3yuyenne ¢usnkun Ha YpOBHE OCHOBHOrO oOmiero oOpa3oBaHHs HalpaBlIe€HO Ha
JTOCTHKEHHE TUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3yIbTATOB.
B pesynbrate wu3yueHus (U3MKM HAa YPOBHE OCHOBHOrO o00IIero oOpa3oBaHus Y

oOyuJatorerocs OyayT c(hOpMUPOBAHBI CIIEAYIONINE JIMYHOCTHBIC PE3YJIbTATHI B YACTH:

* 1) maTpMOTHYECKOr0 BOCITUTAHMA:

® - MpOSIBJICHHE UHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN (pU3NYecKOit
HAYKHU;

® - [[EHHOCTHOE OTHOIICHHUE K IOCTHKCHUSAM POCCUHCKUX YUEHBIX-(DU3UKOB;

® 2) rpaxKIaHCKOI0 M JyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

® - FOTOBHOCTb K aKTUBHOMY YYacCTHIO B 00CY)KJIEHUU OOIECTBEHHO 3HAUYMMBIX M 3TUYECKUX
po0JieM, CBSA3aHHBIX C IPAKTHYECKUM MIPUMEHEHHUEM JOCTHKCHUN (DU3HKY;

® - 0OCO3HaHHME BAXHOCTH MOPAIbHO-3THYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

® 3)3CTeTHYECKOI0 BOCTIUTAHUS:

® - BOCIpPUSATHE ICTETHUUYECKUX KadyecTB (hU3MUECKON HayKu: €€ TapMOHUYHOTO MOCTPOCHHS,
CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

®* 4) HEeHHOCTH HAYYHOI'O MO3HAHMS:

® - OCO3HaHHWE IEHHOCTH (U3NYECKON HAyKHM KaK MOIIHOTO MHCTPYMEHTa TO3HAaHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJOTIMH, BaXKHEHIIIEH COCTABIISIONIEH KYJIbTYPHI;

® - pa3BUTHE HAYYHOM JH0003HATEIBHOCTH, MHTEPECA K UCCIIEA0BATENBCKON A TEIbHOCTH;

* 5) popmupoBaHus KYJbTYPbI 310POBbS H IMOLMOHATBHOI0 0J1ar0NoyYHsi:

® - OCO3HaHUE LIEHHOCTH Oe30macHoro oOpas3a *KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaXXHOCTH TMpaBWJl OE€30MacHOrO TMOBEACHHUA Ha TpaHCIOpTe, Ha JOpOrax, C
AIIEKTPUYECKUM U TEIJIOBBIM 000PYIOBAaHUEM B IOMAIIHUX YCIOBHSIX;

® - chOpMUPOBAHHOCTHh HaBbIKA PEQIICKCHH, MPU3HAHUE CBOETO IMpaBa Ha OMIMOKY U TaKOTO
JKe MpaBa y Ipyroro 4eaoBeKa;

® 6) TPY10BOI0 BOCIIMTAHUSA:

® - aKTUBHOE YYacTHe B PELICHUH MPaKTHUYECKUX 3a7ad (B paMKax CEeMbH, 00pa3oBaTEIbHOM
OpraHu3alii, TOpOAa, Kpas) TEXHOJIOIMYECKOW M COLIMAaJIbHOM  HANpaBICHHOCTH,
TpeOYIONMX B TOM YUCIIe M (PU3HMUECKUX 3HAHUIA,

® - MHTEpecC K MPaKTUYECKOMY M3yUeHHIO Mpodeccuit, CBA3aHHBIX C GUBNKOM;

¢ 7)3K0J0TrMYeCKOro0 BOCIIMTAHUS:

® - OpueHTalMs Ha NpUMEHeHHe (U3NYECKUX 3HAHWUW JUIS pelIeHus 3aaad B objactu
OKpY’Kalolle Cpejpl, TUIAHUPOBAHMS IMOCTYNKOB W OIEHKA MX BO3MOKHBIX TIOCIIEICTBHA
JUJISL OKPYXKAIOIIEH Cpebl;

® - OCO3HaHHE INI0OATBLHOTO XapaKTepa HIKOJIOTUYECKUX MPOOJIEM U MyTeH UX pEeIICHHUS;

e 8) aganTanuu K U3MEHSIOIIUMCSH YCJIOBUSIM COUMAIBLHOI ¥ PUPOTHOM Cpeabl:

® - [OTPeOHOCTH BO B3aMMOJEHCTBHM TIIPH BBIIIOJHEHUH WCCIEAOBAHUA M TPOEKTOB
(bu3nYeCKOil HAlIPaBIEHHOCTH, OTKPBITOCTD ONbBITY U 3HAHUSM APYTHUX;

® - [OBBINIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JIeATEIbHOCTb;

®* - noTpeOHOCTh B (POPMHUPOBAHUM HOBBIX 3HAHHUH, B TOM uucie (GOpMyIupoBaTh HJIEH,
TOHSATHS, TUIIOTE3BI O (PU3NIECKUX 00BEKTaX U SIBICHUSX;

® - oco3HaHHe Je(UIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 0071aCTH (PU3UKU;

® - JIAaHUPOBAHUE CBOETO PA3BUTHUS B MPUOOPETECHUH HOBBIX (PM3MUYECKUX 3HAHUI,



¢ - CTPEMIJICHHMC AHAJIU3HUPOBATH U BBIABIATH B3AUMOCBA3U IIPUPOJILI, O6H_I6CTB3. 1 DKOHOMMKH,

B TOM YHCJIE C MCIIOB30BaHUEM (PU3NUECKUX 3HAHUM;
® - OIECHKA CBOMX JEWCTBUM C Y4YETOM BIIMSAHMS Ha OKPYKAIOUIYI CPENy, BO3MOYKHBIX
1J100aJIbHBIX TOCIEICTBUH.

METAIIPEJMETHBIE PE3YJIbTATBI

B pesynbrate OCBOCHHSI MpOrpaMMbl 1O (U3WKE HA YPOBHE OCHOBHOTO OOIIEro
oOpaszoBaHus y oOyuaromerocsi OyayT chOpMHpPOBAaHBI MeTampeaMeTHbIe Pe3yJabTaThl,
BKJTIOYAIOIIME ITO3HABATEJIbHBIC YHHBEpPCAJIbHBIC Y4YeOHBbIC JCHCTBUS, KOMMYHHUKATHBHBIC

YHHUBEpCaJIbHbIE YUeOHbIE IEHCTBHS, PETYIISITUBHBIE YHUBEPCATIbHbBIE YUeOHbIE IEHCTBHUS.

ITo3HaBaTe/IbHbIEC YHHBEPCAJbHbIE YUeOHbIe 1eCTBHS

Ba3oBble Jjornyeckue aeiicTBHA:

BBISIBIISITh M XapaKTepU30BaTh CYIECTBEHHBIE IPU3HAKU OOBEKTOB (SBICHUN);
yCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KJIACCH(HUKAINN, OCHOBaHHS 11 0000IIeHUs
Y CPaBHEHHS;

BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTHBOPEUUs B paccMaTpuBaeMbIX (aKTax, JaHHBIX U
HaOJIOICHUSIX, OTHOCAIIMXCS K (PU3HMUECKUM SIBIICHHSIM;

BBISIBIISITh TIPUYMHHO-CJICJICTBEHHBIE CBS3M TNPH HM3YyYeHHH (DU3MUYECKUX SIBICHHNA W
IPOLIECCOB, JeNaTh BBIBOABI C WCIIOJIB30BAHUEM JEIYKTUBHBIX W HWHIYKTUBHBIX
YMO3aKJIIOYCHHUH, BBIZBUTaTh TUTIOTE3HI O B3aUMOCBS3AX (PU3NYECKUX BEIUYNH;
CaMOCTOSITENIbHO ~ BBIOMpATh crmocod pemieHus y4yeOHOW (u3Mueckoil 3amauu
(cpaBHEHHE HECKOJBKHX BapUAHTOB pEIICHHs, BBHIOOP HaWOOJee IOAXOSIIEro ¢
y4ETOM CaMOCTOSITEIBHO BBIJICICHHBIX KPUTEPHEB).

Ba3oBrle ucciienoBarebCcKue AeiicTBHSA:

HCIIOJIB30BAaTh BOIIPOCHI KaK HCCJ’IGI{OB&TCJ’IBCKI/Iﬁ HHCTPYMCHT ITIO3HAHU,

IMPOBOAUTH 10 CaMOCTOATCIIBHO COCTaBJICHHOMY IJ1any OIIBIT, HECIOKHBIN
(bu3HYeCKuil HIKCIIEPUMEHT, HEOOJIBIIIOE UCCIIeJOBaHNEe (DU3UIECKOTO SBJICHNUS,
OLICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAINIO, MOTYUYEHHYIO B XOJI€
HCCJIICAOBAaHUS WJIN SKCIICPUMCHTA,

CaMOCTOSITEIILHO  (pOPMYJIUPOBaTh  O0OOMIEHUST W  BBIBOABI IO  pe3ysIbTaTaM
POBENEHHOTO HAOIIOICHUS, OTIBITA, UCCIICTOBAHHS,

MIPOTHO3UPOBATh BO3MOXKHOE JabHElIIee pa3BuTHEe (PU3NUECKUX MPOIIECCOB, a TAaKKe
BBIIBUTATh MPENOI0KEHUS 00 MX Pa3BUTUHU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

Pa6ora ¢ undopmanmeii:

IPUMEHATh Pa3IUYHbIE METOJbl, MHCTPYMEHThl M 3ampoChl NpPU MOHCKE U OTOOpe
UH(POPMALIMU WU JaHHBIX C YYETOM IIPEI0KEHHON yueOHOM (pu3ndecKol 3a1a4u;
aHaJM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh MH(POPMALMIO PA3IUYHBIX
BUIOB M (pOpM IpeCTaBICHHUS;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAaNbHYIO (OpMYy MpeAcTaBieHUus HHQOpMAUH U
WITIOCTPUPOBATh peEIIaeMble 3aaud HECIOXHBIMH CXEMaMH, JuarpaMMaMu, HHOH
rpaduKoil U UX KOMOMHALIUAMU.

KOMMyHI/IKaTI/IBHLIe YHUBEpPCAJIIbHbIC y‘leﬁHbIe JeHCTBHUA:



B XOJe OOCYXXIeHHs Y4eOHOro maTepuana, pe3ylbTaToB JIabOpaTOpHBIX paboT u
MIPOEKTOB 337aBaTh BOMPOCHI MO CYMIECTBY 00CYX/IaeMOI TEMBI U BBICKA3bIBATH UJICH,
HaIleJICHHBIC Ha PeIIeHUE 3a1a9H U MOIep KaHne 0JIaroKeIaTeIbHOCTH OOIICHHUS,
COIIOCTaBJISITh CBOM CYXKICHUS C CYXICHHSIMH JAPYTUX YYaCTHUKOB JIMAJIOTA,
OOHapy>KUBATh Pa3IMYKe U CXOJCTBO TIO3UIINH;

BBIP2XKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

nyOJIMYHO  TPEJICTaBIATh  PE3yJbTaThl  BBIOJIHEHHOTO  (DM3WYECKOTO  OIBITa
(3KCcTIepuMeHTa, UCCIIeIOBAHMS, IPOEKTA);

NOHUMATh M HCIOJIb30BaTh MPEHUMYIIECTBA KOMAaHIHOW W WHAMBUIYAIBHOH pabOTHI
IPY PELICHUU KOHKPETHOH (prusnueckoi mpoOaemsl;

NPUHUMATh [EJIM COBMECTHOW JIEATEIHHOCTH, OPTraHMW30BBIBATH JCHCTBHS 1O €&
JOCTIDKEHUIO: PACIPEeNIATh PO, 00CYKAAaTh MPOIECCH M Pe3yJIbTaThl COBMECTHOU
paboThI, 00001IaTh MHEHUS HECKOJIBKUX JIIOJICH;

BBITIOJHATH CBOKO 4YacTh PabOTHI, JAOCTUTas Kad4eCTBEHHOTO pe3yjbTara IO CBOEMY
HATIPABJICHUIO U KOOPJAHHUPYS CBOM JICUCTBHUS C APYTUMHU WICHAMHU KOMAH/IbI,
OLICHUBATh KAYeCTBO CBOETO BKJIAJa B OOMMUI TPOAYKT 1O KPHUTEPHSIM,
CaMOCTOSTENILHO C(HOPMYIIMPOBAHHBIM YYACTHUKAMHU B3aUMO/ICHCTBUSI.

Pel"y.]'IHTI/IBHbIe YHUBEpPCAJIbHBIC y‘leﬁl—lble JeHCTBUSA

Camoopranuszaunus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYAIUsIX, TPEOYIOUIUX ISl PeIIeHus
(bu3nUecKuX 3HAHUM;

OPUEHTUPOBATLCS B Pa3IMUHBIX MOJAXOAAX NPUHATUS pELIeHUH (MHIMBUIYaJIBHOE,
MPUHSTHE PEIICHUSI B TPYTIIE, MPUHATHE PEIICHUH TPYIIION);

CaMOCTOSITENIbHO COCTAaBJISITh aNTOPUTM pelieHus (U3MYECKON 3aJauyu WK IUIaHa
UCCIICIOBaHUS C YYETOM HMMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh Mpe/IjaraéMble BApUAHThI PELLICHUI;

JienaTh BEIOOp ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, IMOIMOHAJIbHBII HHTE/JIEKT:

JlaBaTh aJIEKBATHYIO OLICHKY CUTYallWH U IIpeUIarath Ij1aH €€ U3MEHEHHS,

OOBSACHATh MPUYMHBI JOCTH)KEHUS (HEAOCTHIKEHMSI) pe3yJbTaToOB JESTENbHOCTH,
JlaBaTh OLIEHKY PUOOPETEHHOMY OIBITY;

BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YHCJE B XOJ BBINOJIHEHHS (PU3NYECKOTO
UCCIIIOBAaHUST WJIM MPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIBCTB, W3MEHHMBIIUXCS
CUTYyaIMii, YCTAHOBJICHHBIX OMIMOOK, BO3HUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIA U YCIOBHSIM;

CTaBUTh ce0s1 Ha MECTO APYroro 4ejaoBeKa B XOJ€ CIopa WIM AUCKYCCHH HAa Hay4HYIO
TEMY, IIOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYIroro;

NpU3HaBaTh CBOE MpaBO Ha OIMMOKY MNpHU peuleHHd (GU3UYECKUX 3aJad WId B
YTBEPKICHUSIX Ha HAYyYHBIE TEMBI U TAKOE K€ IPABO APYIOro.

HNPEAMETHBIE PE3YJIBTATbBI

K koHny oOyuenus B 7 kJjacce NpeAMETHbIE Pe3yJbTaThl Ha 0a30BOM YpOBHE JIOJIKHBI
oTpaxxaTb cHOPMUPOBAHHOCTh Y 00YUaIOIIUXCSI YMEHUI:



UCIIONb30BaTh TMOHATHS: (U3MUECKHE M XUMHUYECKHE SIBICHUsS, HaOII0JeHHUE,
HKCIEPUMEHT, MOJEIb, TUMOTe3a, SAUHULBI (PU3MYECKHX BEJIWYHH, aTOM, MOJIEKYIa,
arperaTHbIE COCTOSHUS BEIIecTBa (TBEPIOE, KHIKOE, ra3000pa3HOe), MEXaHHYECKOe
JBID)KEHUE  (paBHOMEpPHOE, HEpaBHOMEpPHOE,  MPSAMOJIMHEHHOE),  TPaeKTOpHs,
paBHOAEHCTBYIOIAas cuia, aedopmanus (ympyras, IUIacTHYECKasi), HEBECOMOCTb,
cooOIIaroNIUeCs COCYIbI;

pasnmuyats siBieHus (auddys3us, TEII0Boe ABIKEHUE YAaCTHII BEIIECTBA, PABHOMEPHOE
JBUKCHHE, HEPAaBHOMEPHOE NIBW)KEHUE, MHEPLUA, B3aMMOJCHCTBUE TEJ, PABHOBECHE
TBEPABIX TEJI C 3aKPEIUIEHHOW OCBIO BpalICHMs, Iepelada AaBJICHUS TBEPIBIMU
TEJIaMU, KUAKOCTSIMH U ra3aMH, aTMOC(EpHOE JaBlIeHUE, IIaBaHUe Tell, PEBPALLCHUS
MEXaHUYECKOM dHEPrun) 1o ONUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIUX JAHHOE (PU3UYECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBICHHE U3YUCHHBIX (PU3MUECKUX SIBICHUI B OKPYXKAIOIEM MUPE, B
TOM 4YHcie (pu3nyecKue SBICHHS B MPUPOJE: MPUMEPHl ABWKCHHS C Pa3TUUYHBIMU
CKOPOCTSIMH B JKMBOM M HEXUBOM NIPHUPOAE, NEHUCTBHUE CUJIBI TPEHUS B IPUPOAE H
TEXHUKE, BJIMSHUE AaTMOC(EPHOro AABICHHS Ha KMBOM OpraHu3M, IUIaBaHHE DbIO,
pblYard B Teje 4YelOoBeKa, IIPU 3TOM IEepeBOJUTh NPAKTUYECKYIO 3a/ady B y4yeOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SBICHUH;

OIMCHIBATh M3YYCHHBIC CBOMCTBA TN U (PU3MUECKUE SBICHUS, UCIOIB3Ys (PU3NIECKHE
BEJIMUYMHBI (Macca, 00bEM, IMJIOTHOCTH BEIIECTBA, BPEMsl, MyThb, CKOPOCTb, CPEIHSS
CKOPOCTb, CHWJIa YNPYTOCTH, CHJa TSDKECTH, BEC Tela, CHUja TPEHUs, IaBJICHUE
(TBEpmOrO TeNa, JKUAKOCTH, Ta3a), BBITAJKHUBAIOLIAs CHJIAa, MeXaHM4eckas palorta,
MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIBI, KOX(QQHUIMEHT TMOJIE3HOTO JeHCTBUS
MEXaHHU3MOB, KHHETUYECKasi W MOTEHLHUalIbHAsl 3HEPIUs), IpU OMHCAHUU IPABUIBHO
TPaKTOBaTh (PU3MUECKUII CMBICT UCIIOJIb3YEMBIX BEIUUYNH, UX 0003HAYEHUS U €AMHULIBI
(GU3NUECKUX BETUYMH, HAXOAUTh (DOPMYIIBI, CBS3BIBAIOIIME AAHHYIO (PHU3HUECKYIO
BEJIMYMHY C JPYTUMH BEIUYWHAMH, CTPOUTH TpPapUKH HM3YYCHHBIX 3aBUCHMOCTEH
(bU3UYECKUX BEITHYNH,

XapaKTepu3oBaTh CBOMCTBAa Teld, (U3MUYECKHE SIBIEHUS M TPOLECCHl, HCIONb3Ys
IIpaBWJIa CJIOKEHUS CHUJ (BIOJb OAHOM IpsiMOM), 3akoH I'yka, 3axoH Ilackans, 3akoH
ApxuMena, NpaBUIIO paBHOBECHs pblyara (0J0Ka), «30JI0TOE IMPaBUIIO» MEXAHUKH,
3aKOH COXPAaHEHHS MEXAaHMYECKOH SHEepruu, IMpH OSTOM JaBaThb CJIOBECHYIO
(GopMyIMPOBKY 3aKOHA U 3aIIMCHIBAaTh €0 MAaTEMaTHYECKOE BBIPa)KEHUE;

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOIECChl W CBOMCTBA TN, B TOM 4YHCIE U B
KOHTEKCTE CUTyalil MpaKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH NPUUYUHHO-
CJIEJICTBEHHBIE CBSI3HM, CTPOUTHh OOBSCHEHUE M3 1—2 JIOTMYECKUX IIaroB ¢ OMOPOM Ha
1-2 wu3ydYeHHBIX CBOWCTBa (DM3UYCCKUX SBJICHHH, (HU3NYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemaTh pacuéTHble 3a7aud B 1-2 1eHCTBHS, HCHOJB3YS 3aKOHBI M (POPMYIIBI,
CBs3bIBalOIIME (U3MUECKHE BEJIWYMHBI: Ha OCHOBE aHaJlM3a YCJIOBHS 3aJauu
3allUCBIBATh KPATKOE YCJIOBUE, NOJCTABIATh (PU3NYECKHE BEJIWYMHBI B (OPMYIBI U
HOPOBOJUTH PACUYEThl, HAXOAUTh CIPABOYHBIC JIAHHBIC, HEOOXOAMMBIEC I pPELICHUs
3aJa4, OLEHUBATh PEATMCTUYHOCTD OJTYYSHHON (hPU3NYIECKON BEIIMUHUHBL,
pacno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOMKHO PEIIUTh MpPU TMOMOIIM (PUINYECKUX
METOJIOB, B OINHMCAHMM MWCCIENOBAHUSA BBIICIATH IPOBEPAEMOE IPEAIOIOKEHUE



(runore3y), pa3nuyaTe W HHTEPHPETHPOBATH IOJYUYEHHBIH pe3ysbTaT, HaXOAWUTh
OLIMOKH B XOJI€ OTIBITA, JIeaTh BBIBOJKI 110 €T0 PE3yJIbTaTaM;

IPOBOJUTH OMBITH MO0 HAOIIOACHNUIO (PU3MUYECKUX SBICHUN W (PU3UYECKHX CBOWCTB
TeJ: (OPMYJIMPOBATH IPOBEPSIEMbIE IPEANOIOKEHUsA, COOUPATh YCTAHOBKY U3
HPEJI0KEHHOT0 000PY0BaHUs, 3aIIUCHIBATH XO/1 ONbITAa U (POPMYJINPOBATH BHIBOJIBI;
BBITOJIHATH MPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MAcChl Tesla, 00bEMa, CHIIBI U
TEMIIEPaTypbl C HMCIOJIH30BAHUEM AaHAJIOTOBBIX W IU(PPOBBIX MPHUOOPOB, 3aIKCHIBATH
MOoKa3aHus MPUOOPOB C YUETOM 3aJaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPCHHUI;
HPOBOJUTH HCCIEA0BAaHUE 3aBUCUMOCTH OJHOW (PMU3UYECKOH BEIMUYUHBI OT IPYToil ¢
MCIIOJIb30BAHUEM IIPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PaBHOMEPHO JBUXKYILLIETOCS
Tela OT BPEMEHU JIBUKEHHS Tella, CHJIbI TPEHUSI CKOJIbKEHUSI OT Beca Teja, KauecTBa
00pabOTKM MOBEPXHOCTEH Tel M HE3aBUCHUMOCTH CHJIBI TPEHUS OT IUIOLIAAU
COIIPUKOCHOBEHUS T€J, CHJIbl YIPYIOCTH OT YAJMHEHUs NPY>KUHBI, BBITAJIKUBAIOIIECH
CHIIBI 0T 00BbEMa TOTrpYKEHHOM YacTH Tela M OT IUIOTHOCTH JKMIKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH TeJjla, OT IJIyOHHBI, HA KOTOPYIO IOrPYXKEHO TeJo,
YCIOBMH IJIaBaHMsA TeJ, YCJIOBUI paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM Y4eOHOro HCCIEelI0BaHMs, COOMpaThb YCTAHOBKY U BBIIOJHATH
U3MEpPEHUs, Clelys MpeUIoKeHHOMY IJIaHy, (PUKCHPOBATh pe3yJIbTaThl MOIYy4EeHHOU
3aBHCUMOCTH (DM3MYECKHX BEJIMYMH B BHJE MPEIUIOKEHHBIX TaOIHMII M TPaguKoB,
JIeNIaTh BBIBOJIBI 110 pe3yJbTaTaM HCCIIEIOBaHMS;

IPOBOJUTh KOCBEHHBIE H3MEpEeHUs (U3NYECKHX BeIMUYMH (TJIOTHOCTh BEIIECTBA
KUAKOCTH M TBEPAOrO TENa, CWJIA TPEHUS CKOJIBXKEHUS, JaBIEHUE BO3/1yXa,
BBITAJIKUBAIOIIAs CHUJIA, JEMCTBYIOIIAs Ha IMOTPYKEHHOE B KHUJAKOCTb TEJO,
KOA(P(GUIIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAaHU3MOB), CIEAYs IPEIIOKEHHON
MHCTPYKLMU: IPU BBINOJIHEHUH U3MEPEHUI COOMPATh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIUUCIISTH 3HAUEHUE NICKOMOM BEJIMUYUHBI,

coOmoaTh TMpaBWia TEXHUKH O€30MacHOCTH TMpH paboTe ¢ J1abopaTOpHBIM
000opyI0OBaHUEM;

yKa3plBaTh MPUHLUIBI JEHCTBUS NPUOOPOB M TEXHUYECKHUX YCTPOMCTB: BECHI,
TEPMOMETp, JTUHAMOMETP, COOOILIAIOIINECS COCY/Ibl, OapOMETp, phluar, NOJBMKHBIA U
HETIOABIDKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTH;

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HU3YUYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOPOHl Ha MX ONHMCAaHUA (B TOM YHUCIE: MOAIIMIHUKH, YCTPOUCTBO
BOJIOIIPOBO/A, THMAPABIMYECKUM MpPEecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HAcoC,
apeoMeTp), MCIOJB3Ys 3HAHHUS O CBOMCTBaX (PU3MUECCKUX SIBICHHUNA W HEOOXOIMMBIC
¢uznyecKkue 3aKOHbI 1 3aKOHOMEPHOCTH;

IPUBOAUTH TpHUMEpbl (HAXOAUTh MHGOPMALMIO O MpPUMEpax) MPAKTUYECKOro
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B TOBCEAHEBHOM KHM3HM I OOecredeHus
0€30MaCHOCTH TpH OOpaIIeHud C NPUOOpPaMU W TEXHUYECKUMH YCTPOHCTBAMHU,
COXpPAaHEHHS 3J0pOBbsi M COOJIIOIEHHS HOPM 3KOJOTHYECKOrO IOBEICHHS B
OKpYKalollei cpee;

OCYILECTBIIATh OTOOP HMCTOYHHUKOB HH(popmanuu B VHTepHETe B COOTBETCTBHM C
3a/laHHBIM TIOMCKOBBIM 3alIpOCOM, HA OCHOBE MMEIOINXCS 3HAHUHN U MyTEM CpPaBHEHHUS
Pa3IUYHBIX UCTOYHHMKOB BBIIEIATh MH(OPMALINIO, KOTOPAsl SBJISETCS POTUBOPEUNBOM
WA MOXeET ObITh HEJJOCTOBEPHOM;



UCIIONIF30BaTh MIPU BHITIONHEHUH YYEOHBIX 3a/laHuil HAYYHO-MOMYJISIPHYIO JIUTEPATYpPY
(GU3UUeCKOro cojaep)kaHus, CHpaBOYHBIE MaTepHalbl, pecypchl cetu VHTepHer,
BJIAJETh NMpHEMaMH KOHCIEKTHPOBAHHUS TEKCTa, MpeoOpazoBaHus WHGPOpMAIHUU U3
OJIHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIE KpaTKHUE MUCbMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE 2—3
UCTOYHUKOB MH(popMaIu (HU3NIECcKOro CoAep KaHusi, B TOM YHCIIe MyOIUYHO J1eNaTh
KpaTKue COOOIIEHUs O pe3ysIbTaTax MMPOEKTOB WM Y4eOHBIX MCCIEA0BaHUMN, IPU ITOM
TPAaMOTHO HCIIOJNBh30BaTh HM3YYCHHBI TMOHATHUMHBIA ammapar Kypca (QHU3UKH,
COTPOBOXKAATH BBICTYIIJICHHE MPE3EHTAIUEH;

IpY BBINOJIHEHUH YYE€OHBIX MPOEKTOB U MCCIIEAOBAHUM pacnpenensTh 00s3aHHOCTH B
IpyIIe B COOTBETCTBUU C ITOCTABJICHHBIMU 33/1a4aMU, CJIEAUTD 3a BHIIIOJIHEHUEM IUIaHA
NEeICTBUM, aJeKBAaTHO OLECHUBaTh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTb T'PYIIIBL,
BBICTpAauBaTh KOMMYHHUKATUBHOE B3aUMOJCHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOIIHX.

K xonuy oOydenus B 8 Kjacce mpeiMeTHbIE pe3yJbTaThl Ha 0a30BOM YpOBHE JOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH y OOYUAIOLIMXCS YMEHHMA:

WCIIOJIB30BaTh IMOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUKEHUE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUSI BEIECTBAa, KPUCTAJUIMYECKHE U aMOp(HbIe Teina,
HaCBILIEHHBI M HEHACBILICHHBIN I1ap, BIAXXHOCTh BO3/lyXa, TEMIIEpaTypa, BHyTPEHHA
DHEPIrHUs, TEIJIOBOM JIBUTATEllb, YIEMEHTAPHBIN IEKTPUYECKUN 3apsl, JIEKTPHUUECKOE
10JIe, TIPOBOJHUKH W JHUAJEKTPUKH, MOCTOSHHBIA JJIEKTPHUYECKUN TOK, MarHUTHOE
1oJIE;

pa3nuuaTh SIBICHHA (TEIJIOBOE PpACUIMPEHUE M C)KaTue, TeIulonepenada, TEIIOBOE
paBHOBECHE, CMAYMBAHUE, KaNWULIPHBIE SBICHUS, WCIAPEHUE, KOHACHCAIus,
IJIaBJIEHUE, KpUCTaJUIM3aLs (oTBepaeBaHue), KHUIICHHE, TerIoneperaya
(TeTnonpoBOHOCTh, KOHBEKIUS, W3JIyUYE€HHE), AJNEKTpU3alUs Tes, B3aUMOJEHUCTBUE
3apsioB, ACUCTBUSA JJIEKTPUYECKOIO TOKA, KOPOTKOE 3aMBbIKAHHE, B3aUMOJEUCTBHUE
MarHuTOB, JACUCTBHE MAarHUTHOTO IOJISI Ha IPOBOJHUK C TOKOM, JIEKTPOMArHUTHAas
UHAYKLIMS) TI0 ONHCAaHUI0O HUX XapaKTepHbIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIONINX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSIBICHHE U3YyUYCHHBIX (PU3MUECKUX SIBICHUI B OKpYXKAIOIEeM MUPE, B
TOM 4Hcie (U3NYECKHE SBICHUS B TMPHPOJE: TOBEPXHOCTHOE HATSDKEHUE U
KallWUIApHbIE SIBICHUS B MPHUPOAE, KpHUCTalbl B mpupojae, uziaydeHue CounHia,
3aMep3aHue BOJOEMOB, MOpCKHUE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WUHEs, CHeEra,
JJIEKTPUUYECKUE SBJICHUS B arMocdepe, 3JIEKTPUUECTBO JKUBBIX OPTraHU3MOB,
MarHuTHOE MoJyie 3emud, Jpeld MOII0COB, pOJb MAarHUTHOTO TOJS UL KH3HH Ha
3emiie, MOJIIPHOE CHUSIHUE, NPU ATOM IMEPEBOJUTH MPAKTUYECKYIO 33Jaduy B yueOHYIO,
BBIJICTISITH CYLIECTBEHHbBIE CBOWCTBA (TPU3HAKH) (PU3MUECKUX SBICHHUI;

OIMCHIBATh U3YUYECHHBIE CBOMCTBA TeN U (PU3MUECKUE SBICHUS, UCIOIb3Ys (PU3NUECKUE
BEJIMYMHBI (TEMIepaTypa, BHYTPEHHSISI SHEprus, KOJWYECTBO TEIUIOTHI, YZAEJbHas
TEIJIOEMKOCTh ~ BELIECTBA, YJE€lbHAs TEIUIOTA IUIABJICHMS, YJEJIbHAas TeEIUIoTa
napooOpa3oBaHUs, yJelbHasl TEIUIOTa CrOpaHUs TOIUIMBA, KOA(P(GUIUEHT MOJIE3HOTO
JNENCTBUS TEIUIOBOM MAIUWHBI, OTHOCHUTEJIbHAS BJIAXHOCTh BO3/YyXa, JIEKTPUUYECKHUM
3apsl, CHJIa TOKAa, OJJIEKTPUYECKOE HAIpPSHKEHUE, CONPOTUBICHUE IIPOBOJHHUKA,
yAEIBbHOE COMPOTUBIICHUE BEUIECTBA, pad0Ta U MOIIHOCTb 3JIEKTPHUUECKOTr0 TOKa), IpH
OMMCAaHUU TMPABWIBHO TPAaKTOBaTh (DU3MUECKUNA CMBICI HCIOJIb3YEMbIX BEJIUYUH,
0003HaYeHHs M eTUHHIBI (U3NUYECKUX BEJIWYHMH, HAXOAUTh (hOPMYJIbI, CBSA3BIBAIOIINE



JaHHYI0 (QU3UYECKYI0 BEJIMYUHY C JPYTMMH BEIWYHMHAMH, CTPOUTH Tpaduku
W3YYCHHBIX 3aBUCHUMOCTEH (PU3NIECKIX BEIHYNH;

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3UYECKUE SBICHHUS W MPOIECCHI, HCIIOIB3YS
OCHOBHBIC TIOJIOKCHHSI MOJICKYJIIPHO-KUHETUYECKONH TEOpUM CTPOCHHUS BEIECTBA,
OPUHLIUI CYMEePHO3UIMH TMoyel (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs
3apsina, 3akoH Oma ansi ydactka 1enu, 3akoH JDxoyns—JIeHna, 3akoH COXpaHEHHs
SHEPTUH, MPU ITOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHAa W 3alUCBIBATH €TI0
MaTeMaTU4eCKOe BBIPAKCHHE;

OOBACHATh (PU3MYECKHE TPOIECCHl M CBOKMCTBA TEJ, B TOM YHCIE M B KOHTEKCTE
cUTyanui MPaKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISBIISTH
MPUYMHHOCIEACTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE W3 1—2 JIOTMYECKUX IIAroB ¢
omnopoit Ha 1—2 U3yUEHHBIX CBOMCTBA (PU3NUYECKHUX SBICHUH, (PU3MUYECKUX 3aKOHOB WJIH
3aKOHOMEPHOCTEH;

pemiate pacuéTHble 3afaud B 2-3 JEUCTBUSA, HCIONB3YS 3aKOHBI W (POPMYIIBI,
CBs3BIBAMOIIME (DU3MYECKHE BEIMYMHBL: HAa OCHOBE aHAJM3a YCJIOBHS 3a7add
3alUCBHIBaTh KPATKOE YCJIOBHE, BBIABIATH HEOCTATOK JIAHHBIX ISl PEIICHUS 3a]adH,
BBIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIC JJIs €€ PEIICHHs], IPOBOIUTH PACUYETHI U
CpaBHHBAThH MMOYYCHHOE 3HAYCHHE (DU3MUECKON BEITMUMHBI C U3BECTHBIMH JAHHBIMU;
pacro3HaBaTh MPOOJIEMBI, KOTOpPHIE MOXHO pEHIUTh NpPHU TMOMOIIH (PUINYECKUX
METO/JIOB,  WCHOJB3ys  ONHCAaHUE  HWCCICAOBAHMS,  BBIACHATH  IPOBEPSIEMOE
MIPEANOJI0KEHHE, OICEHUBATh MPABHUIBHOCTh TOPSJIKA TPOBEICHHSI HCCIIECIOBaHMS,
JIeJIaTh BHIBODI;

MPOBOJIMTH OMBITHI TI0 HAOIOCHUIO (PU3UYECKUX SBICHUN WM (PU3UIECKUX CBOHCTB
Ten (KamwUIsIpHBIE SIBJICHHS, 3aBUCHMOCTBH JIaBJICHHMS BO3JayXa OT €ro o00béMma,
TEeMITepaTypbl, CKOPOCTH TPOIIECCa OCTHIBAHUS M HATPEBAHMS TIPH U3ITYYCHHUH OT IIBETA
u3Nydaroniel  (IOrjolapie) MNOBEePXHOCTH, CKOPOCTb HUCHApeHUsi BOJbI  OT
TEMIIEpaTypbl JKUAKOCTH M IUIOMIAJAU €€ TOBEPXHOCTH, OJJIEKTpHU3alUsi Tel |
B3aMMOJICCTBUE DJEKTPUUYECKUX 3apsS0B, B3aUMOJCHCTBUE TMOCTOSHHBIX MarHUTOB,
BHU3yaJIM3aIlisl MATHUTHBIX TIOJICH TIOCTOSIHHBIX MarHUTOB, ACHCTBUS MarHUTHOTO TIOJIS
Ha MPOBOJHUK C TOKOM, CBOMICTBA 3JIEKTPOMArHWTA, CBOMCTBA 3JEKTPOABUTATENS
MOCTOSTHHOTO TOKa): (hOpMYyJIHpOBATh MPOBEPSEMbIC MPEIIONIOKEHUS, COOMpPaTh
YCTAaHOBKY U3 TMPEUIOKEHHOTO OOOPYIOBaHWsA, OMHUCHIBATH XOJ OMNbITA H
bopMyIUPOBaTh BHIBOJIBI;

BBINIOJIHATh MPAMbIE U3MEPEHHS] TEMIEPATYPbl, OTHOCUTEIbHON BJIAXXHOCTU BO3/yXa,
CWJIBl TOKa, HANpPSOKEHUS C KCIIOJB30BAHMEM aHAJIOTOBBIX MPUOOPOB U JTATYUKOB
(GU3NYEeCKUX BEJIMYMH, CPaBHUBATh pPE3YyJbTAaThl M3MEPEHUH C Yy4E€TOM 3aJlaHHON
a0COJIFOTHOM TTOTPEITHOCTH;

MPOBOJNUTH UCCIIECTOBAHHE 3aBHCHMOCTH OAHOW (DPU3UYECKON BEMUYMHBI OT JIPYTOMl C
WCIIOJIb30BAHUEM NPSIMBIX U3MEPEHUN (3aBUCUMOCTH CONPOTUBJICHUSI MPOBOJHUKA OT
€ro JJIMHBI, TUTOIIAJAN MOTIEPEUYHOTO CEUEHHUS M yIEIBbHOTO COMPOTHBIICHHS BEIIECTBA
MIPOBOJIHMKA, CHJIBI TOKA, UIYIIETO Yepe3 MPOBOIHUK, OT HAMPSHKEHUS Ha TTPOBOJTHUKE,
MCCJIEI0BAHUE TOCJIEIOBATEIBHOTO U MapajuIeIbHOTO COEIMHEHUM IPOBOJHUKOB):
IUTAHUPOBATh UCCIICIOBaHKUE, COOMPATh YCTAHOBKY M BBHITIOJMHATH U3MEPEHUS, CICAys
MPeIOKCHHOMY TIIaHy, (PUKCHPOBATh PE3yJIbTAThl MOJYYCHHOW 3aBUCUMOCTH B BHJIC
Tabnuil ¥ rpadMKoB, JIeJaTh BEIBOJIBI IO PE3yIbTaTaM UCCIICI0BAHMS;



® [POBOAUTH KOCBEHHBbIE M3MEPEHUS (PU3MUECKUX BeNUYHMH (yZeabHas TeIIOEMKOCTb
BEIIECTBA, COMPOTUBIICHUE MPOBOJIHUKA, pab0Ta U MOIIHOCTh AJIEKTPUYECKOTO TOKA):
IUIAHUPOBATh HM3MEpPEHHs, COOMpaTh OSKCIIEPHUMEHTAIBHYIO YCTaHOBKY, CIEIys
HpeI0KEHHON HHCTPYKIIUH, ¥ BEIYUCIISTH 3HAUYCHNE BEJTMYMHEI,

® coOmojgaTh TpaBWia TEXHHKH O€30MacHOCTH Tpu pabore ¢ JabopaTopHBIM
o0opyaoBaHUEM;

®  XapaKTEepH30BaTh TPUHIMIIBI JEHCTBUS M3YyYCHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB € OMOPOM HAa WX OMUCAHWSA (B TOM YHCIE: CHCTEMa OTOIUICHHS JIOMOB,
THTPOMETp, MapoBas TypOWHA, aMIIepMETp, BOJIBTMETpP, CUETYHK 3SJIEKTPHYECKOM
SHEpPIruH, OHIIEKTPOOCBETUTEIbHBIE NPUOOPHI, HArpeBaTEeNIbHBIE AJIEKTPOIPUOOPHI
(mpuMepsI), SIEKTPUYECKHE MPEIOXPAHUTENH, DJICKTPOMArHHUT, 3JIEKTPOIABUTATENh
IOCTOSIHHOTO TOKa), MWCIONB3ysl 3HAaHMA O CBOMCTBaX (M3MYeCKuX SBICHUH W
HeoOXoanMbIe PU3NYECKUE 3aKOHOMEPHOCTH;

® pacHo3HaBaTh MPOCTHIE TEXHUYECKHUE YCTPOWCTBA W M3MEPHUTEIbHBIE MPUOOPHI IO
CcXeMaM U CXEMaTHYHBIM PHCYHKaM (PKHUJKOCTHBIN TEPMOMETp, TEPMOC, IICUXPOMETP,
THTPOMETp, ABHIATeNb BHYTPEHHETO CTOPAHUS, JIEKTPOCKOI, PEOCTaT), COCTABIATH
CXEMBI JJIEKTPUYECKUX IIETIeH C IMOCIe0BaTeIbHBIM M MapaUIeIbHBIM COCTUHEHHEM
3JIEMEHTOB, pa3jinyasi yCIOBHbIE 0003HAYCHHUS JIEMEHTOB JIEKTPUUECKUX LIETeH;

® T[pPUBOIUTH MpHUMEPHl (HAXOIUTh HWHPOPMAIMIO O NPUMEpPaX) MPAKTHIECKOTO
UCTIONIB30BaHUsl (PM3MUECKUX 3HAHUA B TIOBCEAHEBHOW KHM3HH IJIsi OOECIICYCHUS
0e30omacHOCTH Mpu OOpalleHHMH ¢ TpUOOpaMM W TEXHUYECKUMH YCTPOHCTBaMH,
COXpAaHEHMs 3JI0pOBbsI M COOJNIONEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYKarollei Cpese;

® OCYWECTBIATh MOWUCK HH(popMamuu ¢GU3NIecKoro cojepxanus B HVHTepHeTe, Ha
OCHOBE HMMEIOUIMXCS 3HAaHUH W MYTEM CpPaBHEHHS JOMOJHUTEIBHBIX HCTOYHHKOB
BBIJICNIATE MH(OPMALMIO, KOTOpas SBJISETCS NPOTUBOPEUYMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

®  JICIIOJIB30BAaTh MPH BHITIOJHEHUH YYEOHBIX 3alaHU HAYYHO-TIOMYJISIPHYIO JIUTEPATypy
¢u3nyeckoro conep)kaHMs, CIPaBOYHBIE MaTepHaibl, pecypchl cetn HHTepHer,
BJIAJETh MpUEMAaMH KOHCIEKTHPOBAHHUS TEKCTa, MpeoOpazoBaHus WHPoOpMaLUU U3
OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

® co3daBaThb COOCTBEHHbBIE IHCHBMEHHBIE U KpaTKHE YCTHbIE cOOOUIeHMs, 00001as
nH(pOpMANNIO M3 HECKOJIbKHX HCTOYHHUKOB (PU3MYECKOTO COJEp)KaHHs, B TOM YHCIIE
nyOJIMYHO  NPEACTaBIATh  pe3yJNbTaThl  MPOEKTHOM  WMIM  HCCIEeI0BaTeIbCKON
JeSITeIbHOCTH, MPH 3TOM TPAMOTHO HCIIOJIb30BaTh M3yUEHHBIN MOHSATHIHBIN ammapar
Kypca (HU3UKH, COPOBOXKIATh BEICTYIUICHUE MTPE3CHTAINCH;

® [IpU BBINOJHEHHHM YYEOHBIX IPOCKTOB M HCCICAOBAaHUN (PU3NYECKUX TIPOLECCOB
pacrpenenars 005 3aHHOCTH B TpyIIE€ B COOTBETCTBHM C IOCTABICHHBIMU 3aJayaMH,
CIICZIUTh 32 BBIOJHEHHEM IUIaHA JEHCTBUH M KOPPEKTUPOBATh €ro, aJaeKBaTHO
OLICHUBATh  COOCTBEHHBIM BKIQJ B  JIEATEIBHOCTh TPYNIBI, BBICTPAMBAThH
KOMMYHUKAaTHBHOE B3aMO/ICHCTBUE, IPOSIBIISISI TOTOBHOCTH pa3pemaTrbh KOH(IUKTHL

K xoHuy oOydeHus B 9 kjacce npeiMeTHbIE pe3yJbTaThl Ha 0a30BOM YpOBHE JOJKHBI

oTpaXkaTh C(HOPMUPOBAHHOCTH y OOYUAIOIIMXCS YMEHUH:

® JICNIOJIb30BATh TOHSTHSA: CHUCTEMa OTCY€Ta, MaTepualbHas TOYKa, TPACKTOPHS,
OTHOCHTEJIBHOCTh MEXaHMUYECKOTO JIBIDKEHHS, Aedopmarus (yrnpyras, IiacTudeckas),
TPEHUE, LEHTPOCTPEMUTENILHOE YCKOPEHHE, HEBECOMOCTb M MEperpy3ku, LEHTP



TSOKECTH, a0COJIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPIOTO Teia, paBHOBECHE,
MEeXaHMYeCKue KoynebaHus ¢  BOJHBI, 3BYK, HWH(QpPa3BYyK U  yIbTPa3BYK,
3J'ICKTpOMaFHI/ITHI)Ie BOJIHBI, IIIKaJia BHCKTpOMaFHI/ITHI)IX BOJIH, CBCT, 6J'II/I30py1(OCTI) nu
JATbHO30PKOCTh, CIEKTPHI HCITyCKaHWs W IOIJIOIIeHUs, anbda, Oera- M Tramma-
U3JTyYeHHsI, M30TOIIbI, iZePHAst SHEPreTHKA,

pasznuyarh SBJIEHUS (PAaBHOMEPHOE M HEPaBHOMEPHOE NPSIMOJIMHEMHOE JBUYKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBH)KEHUE, CBOOOIHOC MMaICHHE TN, PABHOMEPHOE
JIBI)KEHHE 10 OKPY)KHOCTH, B3aMMOJCHCTBHE Tel, PEaKTHBHOE JBIKCHHE,
KoJicOaTeIbHOE JBMKCHUE (3aTyXarollie M BBIHYXKICHHbIC KOJcOaHMs), PE30HAHC,
BOJIHOBOE JIBIDKCHHME, OTPaXCHUE 3ByKa, MNPSMOJMHEHHOE paclpoCTpaHCHHE,
OTpaKeHHE U MPEJIOMIICHHE CBETa, MIOJTHOC BHYTPEHHEE OTPaKEHUE CBETA, PA3IOKCHHE
0eoro cBera B CIEKTP M CIOKCHHE CIIEKTPAIbHBIX I[BETOB, IUCIIEPCHS CBETA,
€CTECTBEHHAs PaJHOaKTHBHOCTh, BO3ZHHKHOBCHUE JIMHEWYATOrO CIEKTPA H3JTy4CHHS)
[I0 ONMCAHUI0 MX XapaKTEPHBIX CBOMWCTB U HAa OCHOBE OIIBITOB, AEMOHCTPUPYIOLIUX
JTaHHOE (PU3HUYECKOE SIBJIICHUE;

pacro3HaBaTh MPOSIBIICHHE M3YUYCHHBIX (DU3MUYCCKUX SBJICHHN B OKpYIKaroleM Mupe (B
TOM 4Hclie (PU3NYECKHE SBICHHS B IPUPOJE: MPHIUBLI M OTIUBBI, IBHKEHHE IUIAHET
ConHeuHOU CUCTEMBI, PEAKTUBHOE JBUKEHHUE JKUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHHE, CEUCMHYECKHUE BOJIHBI, I[yHAMH, 3XO, IIBETa TElII,
OIITUYCCKHC SABJICHUA B npnpogle, 6I/IO.]'IOFI/I‘I€CKOG HeﬁCTBHe BUIHUMOTIO,
yIbTPa(UOIECTOBOTO U PEHTTE€HOBCKOTO H3JIyYE€HHH, €CTECTBEHHBIN PaaIdOaKTHBHBIN
(GOH, KOCMHUYECKHE JIy4d, PaJUOAKTUBHOC W3JIyUYCHUEC TMPUPOJHBIX MHUHEPAJIOB,
JeICTBUE palOaKTUBHBIX U3Iy4EHUH HAa OPraHU3M 4YEeJIOBEKa), IPU ATOM MEPEBOAUTH
MPaKTUYECKYIO0 3a/ladyy B YUeOHYIO, BBIJACISATH CYIIECTBEHHBIE CBOWCTBA (TIPU3HAKH)
(bHU3UUECKUX SIBICHHIA;

OIMCHIBATH M3YYCHHBIC CBOMCTBA TeN U (PU3MUCCKUE SBJICHHUS, UCIOIb3Ys (U3NUCCKHE
BCJIINYUHBI (CpCI[HSISI U MI'HOBCHHAas CKOpOCTb TCJIa HpI/I HepaBHOMepHOM JBHXXCHUH,
YCKOpEHHE, MepeMeIleHne, MyTh, YIiIoBas CKOPOCTb, CHJa TPEHHUs, CHjIa YINPYrOCTH,
CHIIa TSHKECTH, YCKOPEHHE CBOOOTHOIO MaJIcHHs, BEC Teja, MMITYJIbC Teja, MMITYJIbC
CHJIBI, MEXaHUYECKasi paboTa ¥ MOIIHOCTh, MOTCHIIMAIbHAS SHEPTUs Teja, MOIHATOrO
Hang HOBerHOCTBIO 3EMIJIM, ITIOTCHIWAJIbHAaA 3Hepr1/151 C)KaTOfI HPY)I(I/IHLI, KHUHCTHUYCCKAas
SHEprus, MOJHAs MEXaHW4YecKas OSHEPrHs, MEPHOJ W YacToTa KoJeOaHWi, IIHHA
BOJIHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA, CKOPOCTh CBETa, IMOKA3aTEIlb MPEIOMIICHHUS
Cpellbl), TIPU ONMUCAHWH MPABUWILHO TPAKTOBATh (DU3MUYECKUI CMBICI HCIOJIb3yEMbIX
BEJIMYMH, OOO3HAUYECHUS M EIUHHIBI (U3NYECKHX BEIHYMH, HAXOIUTHh (HOPMYJIHL,
CBSI3BIBAIOIIIHC I[aHHYIO (i)I/ISI/I'-ICCKYIO BCJ'H/IT-H/IHy C I[pyrI/IMI/I BE&iIN4YnHaMU, CTpOI/ITB
rpaduKy H3yYCHHBIX 3aBUCHMOCTEN (DU3NYECKHUX BEIUYHH;

XapaKTepU30BaTh CBOMCTBA Tell, (PU3UUCCKUE SIBJICHUS M MPOIECCHI, UCIOIb3Ysl 3aKOH
COXpaHeHI/ISI BHGpI‘I/II/I, 3aKOH BCGMI/IpHOFO TATOTCHUA, HpI/IH]_[I/IH CynepHO3I/IHI/II/I CHII,
HpI/IHHI/IH OTHOCUTCIBHOCTHU FaJ'II/IJ'[CSI, 3aKOHBI HBIOTOHa, 3aKOH COXpaHeHI/IH I/IMHYHI)C&,
3aKOHBI OTP@KCHHWS M MPEJOMJICHHS CBETa, 3aKOHBI COXPAHCHHS 3apsjI0BOr0 M
MacCOBOTO 4YHCEN TIpU SACPHBIX pEaKIusIX, MpPd OTOM JaBaTh CIIOBECHYIO
(GOpMyITHPOBKY 3aKOHA U 3aIIKCHIBATh €0 MATEMaTHYECKOE BBIPAXKECHUC,

O6’I)$ICH$ITI) (bHSI/I‘IGCKI/Ie npoueccm nu CBOfICTBa TCJI, B TOM 4YHCIC U B KOHTCKCTC
CHUTyallMii  TMPAKTHKOOPHMEHTHPOBAHHOTO  XapakTepa:  BBIABIATH  HPUYHHHO-
CJICZICTBEHHBIC CBSI3M, CTPOUTH OOBSCHEHHWE M3 2—3 JIOTMYECKHX IIaroB ¢ OMOPON Ha



2-3 Wu3y4YeHHBIX CBOMcTBa (U3MUECKUX SBIEHHUH, (QU3MUYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemath pacué€THbIE 3a/1a4M (OMUPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHHU), UCIIONIb3YS
3aKOHBl M ()OPMyJIbl, CBsI3bIBaOLIME (DU3MYECKHE BEIMYMHBI: HAa OCHOBE aHalu3a
yCIOBMS 3a/laud 3aluChiBaTh KpaTKoe YCJIOBHE, BBIABIATH HEJOCTAIOIINME WU
U30BITOYHBIC JTAaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE IS PELICHUS,
NPOBOIUTH PACYEThl W  OICHWBATh PEATUCTUYHOCTh MOJYYCHHOTO 3HAYCHUS
(U3UYECKON BEITMYUHBI;

pacro3HaBaTh MpOOJEMbl, KOTOpPbIE MOXXHO pELIMTh INPU HNOMOIIM (pU3HUECKUX
METOMOB,  WCIIONb3ysl ~ ONMHMCAaHUE  HCCIEAOBAaHUS,  BBIIEIATH  IpOBepseMoe
NPEIONI0KEHNE, OIICHWBATh IPABHIIBHOCTh TOPSIIKA MPOBEACHUS HCCIECIOBAHNUS,
JieN1aTh BBIBOJIbI, HHTEPIPETUPOBATH PE3yJIbTaThl HAOIIOACHUH U OIIBITOB;

IPOBOJUTH OMBITHI IO HAOIIOJAEHUIO (PU3MUYECKUX SBICHUN MM (PU3UYECKHX CBOWCTB
Tel (M3ydeHue BTOPOro 3akoHa HpioTOHaA, 3aKOHA COXpaHEHHs SHEPIUH, 3aBUCUMOCTh
nepuo/a KojebaHuil MPyKMHHOTO MasSTHUKA OT MAcChl Tpy3a U )KECTKOCTU MPY>KUHBI U
HE3aBUCUMOCTb OT aMIUIUTYbl MaJIbIX KOJeOaHUH, IPSIMOJIMHEIHOE PaclpOCTpaHEHNE
CBETa, pa3JioKeHHe OeJoro cBeTa B CHEKTP, U3yueHHE CBOICTB M300pakeHUs B
IUIOCKOM 3€pKajie M CBOMCTB H300pakeHHsI IpeaMeTa B COOHMpAloIel JIMH3E,
HaOJrO/IGHNE CIUIOMIHBIX M JIMHEWYaThIX CIIEKTPOB W3JIYYCHHUS): CaMOCTOSTEIHHO
cOOMpaTh YCTAHOBKY M3 MU30BITOYHOTO HaOOpa 000PyA0BaHUS, OIMCHIBATE X0 ONBITA U
€ro pe3yJbTaThl, ((OPMYIUPOBATH BBIBOIbI;

IOPOBOJIUTH TPU HEOOXOAMMOCTU CEpPHUI0 TPSMBIX W3MEPEHUH, OIpenenss CcpeaHee
3HaYeHHE H3MepseMOol BeNIWYHMHBI ((OKYCHOE pAacCTOSHUE COOMpAOLIEH JIHH3HI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHust (M3MEPUTEIIBHOTO MPUOOopa);

IPOBOJUTH HCCIIEJOBAaHUE 3aBUCUMOCTEH (PU3MUECKUX BEJIWYMH C MCIOJIb30BaHUEM
OpSMBIX H3MEpPEHHUH (3aBUCUMOCTh IIyTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HadalbHOM CKOpOCTH, TMepuojia KojeOaHWi MaTeMaTHYeCKOTO
MasiTHAKA OT JUIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPaXCHHUSI CBETa OT yIJia MaJCHUS U
yria NpesioMICHHs OT yIiia MajieHus1): IUIaHUPOBaTh MCCIEI0OBAHNE, CAMOCTOSTENILHO
coOMpaTh YCTaHOBKY, (UKCHUpPOBAaTh pe3yJdbTaTbl IMOJIYYEHHOM 3aBUCHUMOCTHU
¢u3nUecKuX BEIMYMH B BHJIE TAOMUI] U rpadUKOB, JeNaTh BHIBOABI IO pe3yjIbTaTaM
UCCIICIOBAHMS,

IPOBOJUTh KOCBEHHBIE HU3MEpPEHUs (U3UUYECKUX BEIUYMH (CpeiHsAs CKOpOCTh U
YCKOpEHHUE Tejia IIPU PAaBHOYCKOPEHHOM JIBUKEHHH, YCKOPEHHE CBOOOTHOIO MaJCHHUS,
KECTKOCTDh TPYKUHBI, KOOPPHUIUEHT TPEHHsI CKOJIBKEHHUS, MeXaHHuecKkas pabora u
MOIITHOCTh, YacTOTa M TMEpPHOJA KOJeOaHWH MaTeMaTHYeCKOr0 W TPYKUHHOTO
MasTHUKOB, ONTHYECKas cujiaa coOuparoulel JMH3bI, pPaJUOAKTUBHBIA  (HOH):
IUIAHUPOBATh W3MEPEHHUs, cOOMpaTh HKCHEPUMEHTAIbHYI0 YCTAaHOBKY M BBIIOJHATH
U3MEpPEHUs, CIeays NPEJIOKEHHON MHCTPYKIUH, BBIYUCIATH 3HAUYCHHE BEJIWYHHBI U
AaHAJM3UPOBATh TIOJIyYE€HHBIE PpE3yNbTaThl C YYETOM 3alaHHOHW TOTPENIHOCTH
M3MEPEHHUI;

coOuoaTh MpaBWja TEXHUKM 0€30MacHOCTH Mpu pabore ¢ J1abOpaToOpHBIM
o0opyaoBaHUEM;

pa3nuyaTth OCHOBHBIE TPWU3HAKA HM3YYCHHBIX (PU3MUECKUX MOJETeH: MarepHaabHas
TOYKa, a0CONIOTHO TBEPJOE TENO, TOUYEUYHBI HMCTOYHMK CBETa, JIyd, TOHKas JIMH3a,
IUTaHETapHasi MOJIeNIb aTOMA, HyKJIOHHAs MOJIEJIb aTOMHOT'O $51/1pa;



XapaKTepU30BaTh MPUHLUIBI JEHCTBUS U3YYCHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOM HA UX OMHUCAaHUs (B TOM YHUCIE: CIIUOMETP, NaTYUKH MOJI0XKECHHUS,
PACCTOSAHNA U YCKOPCHHA, paKE€Ta, 3X0JO0T, OYKH, IICPHUCKOII, Q)OToanHapaT, OIITUYCCKUC
CBETOBO/JIbI, CIIEKTPOCKOM, J03UMETp, Kamepa Buibcona), wucmonb3ys 3HaHUS O
CBOICTBaxX (YM3MUYECKUX SIBICHUN U HEOOXOANMBIE (PUZNUECKUE 3aKOHOMEPHOCTH;
HCIIOJIB30BATh CXCMbI U CXCMATUYHLIC PUCYHKH H3YUCHHBIX TCXHUYCCKUX YCTpOfICTB,
U3MEPUTENBHBIX NPUOOPOB M TEXHOJOTHYECKHX IPOLECCOB IMPH PEHIEHUH y4eOHO-
MPAKTUYECKHUX 3a/lay, ONTUYECKUE CXEMbl JUISl MMOCTPOCHUS M300paKeHUU B IJIIOCKOM
3epKalie ¥ coouparomieit TmH3e;

OPUBOJAUTH TPHUMEPHl (HAXOAUTh HMHGOPMAIMIO O MpHUMEpax) MPAKTUIECKOTO
HUCIIOJIB30BAaHUA (1)I/I3I/I‘~I€CKI/IX 3HaHUH B HOBC@ILHCBHOﬁ KU3HU HJIA oOecrieueHus
0e30macHOCTH TPH OOpalleHUH C MpUOOpaMH W TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHUS 3J0POBbSI M COOJIIOJIGHHUS HOPM OSKOJOTHYECKOTO TIOBEICHHS B
OKpYKarolleu Cpele;

OCYIECTBIIATh TMOMCK HMHPOpManuu (uU3NYecKoro conepkanus B HVHTepHere,
CaMOCTOSITENIbHO (POPMYJIHpysl TMOMCKOBBIA 3alpoc, HAaXOAUTh IYyTH ONpEAesICHUs
JIOCTOBEPHOCTH TMOJIy4eHHOH UWH(GOpMalMd Ha OCHOBE HMEIOIIUXCS 3HAHUH H
JOINOJIHUTCIIBHBIX UCTOYHHUKOB,

MCIIOJIb30BaTh NIPU BBINOJHEHUH YUYEOHBIX 3a/laHUil HayYHO-IOMYJISIPHYIO JIUTEPATypy
(U3MYECKOTO COJCp)KAHUs, CIPABOYHBIC MaTepUalbl, pecypchl ceth WHTepHeT,
BJIa/IeTh MpUEMAaMHU KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpazoBaHUs HHPOpPMAIUU U3
OJIHOM 3HAKOBOW CUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMCHMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE WH(pOpMAIUU
N3 HCECKOJIBKUX HCTOYHHUKOB (1)I/ISI/IIIGCKOFO COJZCpIKaHus, HY6J'II/I‘—IHO IpeaACTaBIATH
pe3yNbTaThl MPOEKTHOW HIIM MCCIIEI0BATENbCKONW NEATEIbHOCTH, IPU 3TOM IPaMOTHO
UCTIONB30BaTh W3YYCHHBIN TOHATUHHBIA ammapar Hu3y4yaemMoro pasfena (Gpusukd u
COMPOBOXKAATh BBICTYIUICHHE TIpE3CHTaeld ¢ yd4€TOM OCOOCHHOCTEH ayauTopuu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuyecTBO 4acoB
Ne HauMeHoBaHue pa3iesioB u DJIeKTpOHHBIE (G poBbIe)
KonTpoabubie | IlpakTuuyeckue
n/m | TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE Pecypchbl
padoThI padoThI
Paznen 1. ®usnka u €€ posib B NO3HAHUM OKPYKAKOIIEr0 MUpPa
1.1 du3uka - Hayka 0 MPUPoJIe 2 https://m.edsoo.ru/ZJ2UI3BMX
1.2 ®u3nYecKue BeITNYNHBI 2 1 https://m.edsoo.ru/UDCTC8RID
E .
1.3 CTECTBEHHOMAYHHEIH METOR 2 1 https://m.edsoo.ru/ZOL7QLIIS
MTO3HAHUS
Hroro no pazneny 6
Pa3nea 2. IleppoHavaibHbIe CBeJeHHS O CTPOEHUH BellecTBA
2.1 Crpoenue BemiecTsa 1 https://m.edsoo.ru/2SJI51M41
2.2 JBIKCHHE H B3AHMOLCHCTBHE 2 1 https://m.edso00.ru/ZXDKQLXCC
YaCTHI] BEIIECTBA
A
2.3 TPETATHRIC COCTONHHA 2 https://m.eds0o0.rt/ONOV1IXY1K
BeIIleCTBa
Nroro no pazaeny 5
Paznen 3. /IBuskeHue U B3aUMo/IeiicTBHE TeJl
3.1 MexaHnueckoe IBUKEHNE https://m.edsoo.ru/SFPMEBWOK
32 WNuepnusi, Macca, IIIOTHOCTh 4 https://m.edsoo.ru/GXPU4MTS5P
3.3 Cwuna. Bune! cun 14 1 2 https://m.edsoo.ru/9RNDRUONW
Hroro no pazneny 21

Pasznen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB




[asnenue. [lepenaua

4.1 JIaBJICHUS TBEPIBIMU TEJIaMHU, 3 https://m.eds00.ru/X0DW367P2
KUJIKOCTSIMHU U Ta3aMH
4.2 JlaBlIeHHE KUIKOCTH https://m.edsoo.ru/2MVXZ0KL4
4.3 AtmocdepHoe naBieHne 6 https://m.edsoo.ru/T7134SXNO
4.4 HGHCTBITI,C PRHAROCTH T Tasa Ha 7 3 https://m.edsoo.ru/NFE60OY 8NK
NOrpyXEHHOE B HUX TEJIO
Hroro no pazneny 21
Pa3nes S. PaGoTra 1 MOIIHOCTD. JHEPrus
5.1 Pa6ora u moutHOCTH 3 1 https://m.edsoo.rw/7SLMREDY 1
5.2 [IpocTbie MEXaHU3MBI 5 1 https://m.eds00.ru/S04NQXK X9
53 MexaHuyeckasi SHeprust 4 1 https://m.eds00.ru/G30454EMT
Hroro no pasneny 12
PeszepBHOE Bpems 3
OBILEE KOJIMYECTBO YACOB 68 12

[10 [TIPOTPAMME




8 KJIACC

Ne HaumenoBanue pa3uesion

KoaunuyecTBO 4acoB

DJIeKTpOHHbIe (LM(ppPOBbIE)

Konrtpoasnbie | IlpakTudyeckue
n/m | ¥ TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThbI padoThbI
Pasznea 1. TensioBble siBjIeHUst
1.1 CTpoetiue i cBofictsa 7 https://m.edsoo.ru/R8EQZNCIPM
BEIIECTBA
1.2 TennoBsie Mporecchl 21 1 5 https://m.edsoo.ru/FI42A5VZA
Hroro no paszneny 28
Pa3znea 2. DiiekTpryeckre 1 MAarHUTHbIE SIBJICHUS
DNEeKTpUUECKUE 3apsAbl.
2.1 3apsoKeHHBIC Tella U X 7 1 https://m.edsoo.rt/R4QORCTQ4
B3aWMO/ICHCTBUE
n o
2.2 OCTORIHRI 20 2 7 https:/m.edsoo.r/PBQBOWS2B
INMEKTPUUYECKUHN TOK
2.3 MarHuTHbBIC SIBJICHHS 6 1 1.5 https://m.edsoo.ru/BULAFRBRA
C)
2.4 A —— 4 https://m.edsoo.ru/7QODSEL1S5
WHTYKIHS
Hroro no pazaeny 37
PesepBHoe Bpems 3
OBILEE KOJIMYECTBO
- 68 4 14.5

YACOB II10 ITPOTPAMME




9 KUIACC

KoaunuyecTBO 4acoB

Ne HaumeHoBaHue pa3iesnoB DJIeKTpOHHbIe (LM(ppPOBbIE)
Konrtpoasnbie | IlpakTudyeckue
n/m | | TeM NPOrpamMmel Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThbI padoThbI
Pa3pen 1. Mexanundeckue siBJIeHUA
M
1.1 CXAHITCCKOT ABIDKEHHC 10 1 https://m.edsoo0.ru/CEOGHRGTL
U CIIOCOOBI €0 OITMCAHUS
1.2 BsaumopelictBue Ten 20 1 3 https://m.edsoo.ru/UCIRQAF4C
1.3 3aKOHBI COXpaHEHUS 10 3 https://m.edsoo.ru/SHEC3Y25B
Uroro no pazaeny 40
Pa3znea 2. MexaHn4yecKue K0J1€0aHUA U BOJHBI
2.1 Mexannueckue KoJjieOanus 7 3 https://m.edsoo.ru/SSVIGSAI3
M .
22 CXAHMHCCIHE BOIHH 8 | 3 https://m.edsoo.r/DHIJG8AS0
3ByK
Hroro no pasneny 15
Pa3neun 3. DjieKTPOMArHUTHOE T0JI€ ¥ JJIeKTPOMATHUTHBIE BOJIHBI
6
3.1 JICKTPOMATHITHOC TOJIC 1 6 2 https://m.edso0o0.ru/DT98B8EY 0
3MEKTPOMArHUTHBIE BOJTHBI
Hroro no pazaeny 6
Pa3pen 4. CBeToBbI€ IBJIEHUSA
4.1 3aKOHbI PACIPOCTPAHCHHS 6 2 https://m.edsoo.ru/HBN3NMK2M
cBeTa
JI
4.2 HH3BLT OTITHHECCKHC 6 3 https://m.eds00.1u/20WNYKRX1

npudopbI




Paznoxxenue Oemoro ceera

4.3 3 2 https://m.edsoo.ru/2Z5AHODTO
B CIIEKTP
Uroro no pazaeny 15
Pa3nen 5. KBanToBble ABJIEHUA
Hcnyckanue u
5.1 [IOTJIOIIIEHUE CBETA 4 1 https://m.edsoo.ru/BK5SE4AQQS8
aTOMOM
5.2 Crpoenue aToMHOTO sijipa 6 1 https://m.edsoo.ru/U3WX2R6IB
53 SnepHsie peakuu 1 https://m.edsoo.rw/TMMVY9VSF
Hroro no pazaeny 17
Pa3znea 6. [loBTopuTe 1bHO0-000011IA0IM I MOILYJT
[ToBTOopenue u o6o0IIEHUE
6.1 CoJIepXKaHus Kypca 9 2 https://m.edsoo.ru/JKQXVISBE
¢uzuku 3a 7-9 knacc
Hroro no pazneny 9
BIIIEE KOJIMYECTB
OB o1 CTBO 102 27

YACOB I10 [TPOTPAMME




ITOYPOYHOE IIJIAHUPOBAHUE

7 KJIACC
Kosun4yecTBo yacos
Ne Hara JJIeKTPOHHBbIE LU (PPOBHIE
Tema ypoka Konrpoabubie | IIpakruueckue
n/n Bcero u3yyeHusi | oOpa3oBaTesibHbIE PeCypchbl

padoThI padoThI

®du3uka — HayKa O MPUPOJIE.

1 SIBneHus PUPOIBI. 1 https://m.edsoo.ru/35YPBIWSK
Ou3nvecKue siBICHUs

Mexann4deckue, TeIIOBEIE,
2 AJICKTPUYCCKHEC, MAaTHUTHBIC, 1 https://m.edsoo.ru/I116US3L6H

CBC€TOBBIC, 3BYKOBEIC ABJICHUA

()]
3 HBHHCCKHE BEITMAMHBL 11X 1 https://m.edsoo.ru/6ZYFTFPA7
U3MEpEHUE

VYpok-uccnenoBanue

"M3mMepeHue TeMieparypsl
4 IIPU TTOMOIIH JKUTKOCTHOTO 1 1 https://m.edsoo.rt/VOGCNSIMP
TEPMOMETpA U JIaTYHKA

TeMneparypbl"

Kak ¢usuka u npyrue
€CTECTBEHHBIC HAYKH
U3yYaloT MPUPOLY.

5 EcTrecTBeHHOHAYYHBII METOT 1 https://m.edsoo.ru/3LPP2HPX?2

nmo3Hanusa. Onucanue
(bu3nYecKuX SBJICHUH C
IIOMOIILI0 MOJ€eIeH

Ypok-uccnenoBaHue
6 "IIpoBepKka THITOTE3bI: 1 1 https://m.edsoo.ru/9YLZITEMU
JIaJIbHOCTH I10JIETA LIapUKa,




MYIIEHHOTO TOPU30HTAIBHO,
TeM OO0JbIlIe, YeM OOJIbIIE
BbICOTA ITycKa"

Ctpoenue BemiecTBa. ONbITHI,
JTIOKa3bIBAOLIUE JUCKPETHOE
CTPOEHHUE BEILIECTBA

https://m.edsoo.ru/FSPU40LYR

,Z[BI/I)KeHI/Ie JacCcTHll BEIICCTBa

https://m.edsoo.ru/HQ31SN1F3

VYpoxk-uccnenoanue « ONbIThI
10 HAOJIOIEHUIO TEIUIOBOIO
pacCIIMPEHUS Ta30B)

https://m.edsoo.ru/FT87UNTLS

10

Ar PeraTHbIC COCTOAHUA
BCIICCTBA

https://m.edsoo.ru/STRDWACXM

11

Bzaumocss3p Mexay
CBOIWCTBaMH BEIIECTB B
pa3HbBIX arperaTHhIX
COCTOSIHUSIX U MX
aTOMHOMOJIEKYJIAPHBIM
ctpoeHreM. OcOOCHHOCTH
arperaTHbix COCTOSIHUU BOJbI

https://m.edsoo.ru/AWMI1DBI48

12

MexaHnyeckoe ABUKEHUE.
PaBHOMepHOE 1
HEPAaBHOMEPHOE JBUKECHUE

https://m.edsoo.ru/3IW6CCIHB1

13

Cxopocts. Equnuiibt
CKOPOCTH

https://m.eds00.ru/29GPTJAKL

14

Pacuer nmytu u BpemeHu
JBHKEHUS

https://m.edsoo.ru/PVHMNWAUA

15

WNuepuus. 3akoH UHEPLIUH.
BzauMoenicTBre TEI Kak

https://m.edsoo.ru/KX5510IBX




MpuirHa U3MCHCHUA
CKOPOCTH ABUIKCHUS TECJI

16

IImotHOCTE BemecTBa. Pacuer
Macchbl U 00bEMa Tejia 110 €ro
IUIOTHOCTH

https://m.eds00.ru/0S71X3DPS

17

JlaGopaTtopHnast pabota
«Omnpenenenre MIOTHOCTH
TBEPJIOTO TEIA»

https://m.edsoo.ru/OH22PX7CX

18

Pemenue 3agay mo reme
"TTnorHOCTH BemecTna"

https://m.edso00.ru/50DYVYG49

19

Cuita KaKk XapakTepUCTHUKa
B3aumoeicTBus ten. Cuna
ynpyroctd. 3akoH ['yka

https://m.edsoo.ru/NV56FY1G2

20

JlaGopaTopHnas pabota
«H3yueHne 3aBHCUMOCTH
pactspkenus (nedopmanun)
NPY>KUHBI OT TPUII0KEHHON
CHIIBD»

https://m.edsoo.ru/PXXW6DHXE

21

SBneuune tarorenusa. Cuia
TSKECTH

https://m.eds0o0.rt/OCWIXFNQE

22

CBs13b MEXy CHUIJION TSKECTH
1 Maccoi Tena. Bec Tena.
Pemenue 3agay mo reme
"Cuna TsoxecTu"

https://m.edsoo.ru/8PZHPV1YJ

23

Cuna TspKecTH Ha Ipyrux
maHerax. Pusnyeckue
XapaKTePUCTHKH ITAHET

https://m.edsoo.ru/IM2DOKYLI

24

Hsmepenue cui.

https://m.edsoo.ru/IT1ZGKCKH




Junamomerp

25

Bec Tena. HeBecomocTth

https://m.edsoo.ru/UAOISQERE

26

CrnosxeHue 1ByX cull,
HaIIPaBJIEHHBIX 10 OJJHOMI
npsmMoil. PaBHoaelcTByomas
cun

https://m.edsoo.ru/L6SNUZVZ8

27

Pemrenue 3agad mo reme
"PaBHonelicTByrOMIast cui”

https://m.edsoo.ru/MKPXDZNX5

28

TpeHue ckonbxeHus: u
TpeHue Mmokos. TpeHue B
IPUPOJE U TEXHUKE

https://m.edsoo.ru/TA1EOSMMH

29

JlaGopaTtopHnast pabota
«/3yueHne 3aBUCUMOCTH
CHUJIBI TPEHUS CKOJIBKEHHS OT
CHUJIBI IaBIICHUS U XapaKTepa
CONPUKACAIOLIUXCS
ITIOBEPXHOCTEID)

https://m.edsoo.ru/TAQP4B30A

30

Pemenue 3agay Ha
omnpezeeHue
PABHOJICUCTBYIOIIEH CUIIBI

https://m.eds00.ru/5YY23XXSD

31

Pemenne 3amaq mo Temam:
«Bec Tenay, «I'paduueckoe
n300pakeHune cuin, « CHIIbI,
«PaBHOACHCTBYIOIIAS CUIDY

https://m.edsoo.ru/TO9V639RZF

32

KonTponsHas padora no
TeMaM: «MeXxaHHIeCKOe
IBIKEeHHeY, «Macca,
IUIOTHOCTRY, «Bec Temay,

https://m.edsoo.ru/P4AROSWE4D




«I"paduueckoe nzobpaxeHue
cuny, « CHITBDy

Hasnerune. CiocoObl

33 YMEHBIIICHUS U YBETUUCHUS https://m.edsoo.ru/25TVMIFDL
JIaBJICHUS
JlaBiienue ra3za. 3aBUCUMOCTD
34 JIaBJICHMS Ta3a OT 00bEMa, https://m.edsoo.ru/544YMX9WR
TEMIIEPATYPbI
IIepenaua naBnenus
35 | | CCPARIMILTCHAMIL, https:/m.edsoo.ru/CGSPOSNWO
JKHIKOCTSIMM U Ta3aMH. 3aKOH
ITackans
JlaBineHue B )XUIKOCTH U rase,
36 BBI3BAaHHOC JICHCTBUEM CHIIBI https://m.edsoo.ru/K7T1219UC
TSDKECTH
Pemenne 3amad mo reme
37 «JlaBIeHHE B KUIKOCTH U https://m.edsoo.ru/UHHCSRB6W
raze. 3akoH Ilackamns»
38 Coo01marommecs: CoCcyabl https://m.edsoo.ru/7HDBMDHR2
39 lMunpaBnuueckuii mpecc https://m.edsoo.ru/67X2LF396
40 MaHOMeTpHV' Hopurmepoit https://m.edso00.ru/5G846G718
YKUJKOCTHBIM HacOC
AtMmocdepa 3eminu. [Ipuannsl
CYIIECTBOBAHMS BO3TYIITHON
41 000TI04KH JeMTH. https://m.edsoo.ru/DRQ6ZPW 1M

3aBUCUMOCTh aTMOC(EepHOTo
JIaBJIEHUsSI OT BBICOTHI HAJl
YpOBHEM MOps




42

Bec Boznmyxa. AtmochepHoe
JIaBJICHUEC

https://m.edsoo.ru/PYRNEDISY

43

N3mepenne armocdepHoro
nasiieHusi. OnsitT Topprueu

https://m.edsoo.ru/2183TIPD4

44

3aBUCUMOCTh aTMOC(EPHOTO
JaBJCHHUS OT BBICOTHI HaJl
YPOBHEM MOpsI

https://m.edsoo.ru/YWIJFWMZIJ

45

bapomerp-anepoun.
ATMmocdepHoe TaBieHne Ha
pa3IMYHBIX BBICOTAaX

https:/m.edsoo. st/ WBNXTP7GR

46

Pemienue 3aiau mo teme
"ATtmocdepHoe naBneHue"”

https://m.edsoo.rt/YWVWL5TAL

47

JlelicTBUE )KUJIKOCTH U Ta3a
Ha NOTPY>KEHHOE B HUX TEJIO.
ApxumenoBa cuiia

https://m.edsoo.ru/SMG9FR466

48

JlabopaTtopHnas pabota
«Onpenenenue
BBITAJIKUBAIOIICH CHUJIBI,
JICUCTBYIOILIECH HA TEJIO,
MOTPYKEHHOE B KUKOCTH)

https://m.edsoo.ru/7U40IDLK?2

49

JlabGopaTtopHast pabota 1o
teMme «Hccinenosanue
3aBHCHMOCTH Beca Teja B
BOJIe OT 00BEMa
MOTPYKEHHOU B KHUIKOCTh
YacTHU TEeJIa»

https://m.edsoo0.ru/OUOBGKKSW

50

IlnaBanue Tea

https://m.edsoo.ru/UMAE9Q10Y

51

JlaGoparopHas paboTa

https://m.edsoo.ru/BGOVBS63P




"KoHcTpynpoBanue
apeoMeTpa Win
KOHCTPYHPOBAHUE JIOAKH U
OIpeieIIeHne €€
TPy30MOaABEMHOCTH"

52

Pemenue 3agau no remam:
«I1naBanue cynos.
BosznyxomiaBanue»,
«JlaBneHue TBEpABIX TEI,
JKUJIKOCTEH U Ta30B)

https://m.edsoo.ru/R7VHLA60Q

53

Mexanunueckas pabota

https://m.edsoo.ru/1YIR6J7L5

54

Momnsocts. Eqnauner
MOIIIHOCTH

https://m.edsoo.ru/4AUUXIHR1X

55

VYpok-uccnenoranue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM NpH
NoabEME 10 JiecTHHIE"

https://m.edsoo.ru/GDB065558

56

IIpocteie MexaHnu3msbl. Poryar.
PaBHOBecue cui Ha peryare

https:/m.edsoo.ru/8YRUOUGS?2

57

KonrtponbHas pabora no reme
«/laBnenue TBEpIBIX TE,
KHUJIKOCTEH U ra3oB» /
Bcepoccuiickas npoBepoyHas
paborta

https://m.eds0o0.ru/DWLOWQXQZ

58

PeseprubIit ypok. Pabora ¢
TEeKCTamMu 1o TeMe «JlaBieHue
TBEPABIX TEN, )KUIAKOCTEU U
ra3oB» / Bcepoccuiickas
npoBepoyHas pabota

https://m.edsoo.ru/RFCSYBI9F&




59

Prruaru B TexHuke, ObITY U
npupoje. JlabopaTopHas
pabora «MccnenoBanue
YCJIOBUI paBHOBECHS
peraara»

0.5

https:/m.edsoo.rw/KR7VOIXUT

60

Pewenue 3anau o reme
«YCII0BHsI paBHOBECHS
pbIyara»

https://m.edsoo.ru/6 AXDHFS8N

61

Koaddunuent nonesnoro
JeicTBUSL MeXaHU3Ma.
JlaGoparopHas paboTa
«3mepenne KIIJI
HaKJIOHHOM MIIOCKOCTH»

0.5

https://m.edsoo.ru/4AYEYZDMW

62

Pemrenne 3ama4 mo Teme
"Pabora, momuocth, KITJ["

https://m.edsoo.ru/VF5XBQLVS

63

MexaHnyeckas SHEprusl.
Kunernueckas u
NOTECHLUAIbHAS DHEPTUs

https://m.edsoo.ru/3HQE7HOYK

64

3aKOH COXpaHEHHUS
MEXaHUYECKON IHEPTUn

https://m.edsoo.ru/46Y227ZPME

65

YPOK-3KCIIEpUMEHT 110 TEME
"DKCcnepUMEHTAILHOE
onpeJieJIeHuE N3MEHEHUS
KUHETUYECKON U
MOTEHITUATBLHOM SHEPTUH MPU
CKAaTBIBAHHUH TEJIa TI0
HAKJIOHHOM mtockocTy"

https:/m.edsoo.ru/SM7E7YTZC

66

KonrtponsHas pabora o Teme
«PaboTa 1 MOIITHOCTE.

https://m.edsoo.ru/AECZ9T7EC




OHeprus»

PesepsHylit ypok. Pabora ¢

67 TEKCTaMHM 110 TEME 1 https://m.edsoo.ru/MJIPGGSA3
"MexaHndeckoe aBrKeHue"
PesepsHslit ypok. Pabora ¢
68 TekcTamu 1o Teme "PaboTa. 1 https://m.edsoo.ru/XT2SMNZYM
MomHocTh. DHeprus"
OBIIEE KOJIMYECTBO HACOB 68 12

[10 [TIPOTPAMME




8 KJIACC

KonuyectBo yacos
Ne Hara DJIeKTpPOHHbIe N (ppoBbIe

Tema ypoka Koutpoasnbie | IlpakTuyeckue
n/n Bcero H3y4YeHHsi | 00pa3oBaTe/IbHbIE PecypChl

padoThbI padoThl

OCHOBHBIE TTOT0KEHUSI
MOJIEKYJIIPHO-KHHETUYECKON
TEOPHH M UX OTIBITHBIE
MOATBEPKACHUSA

1 https://m.edsoo.ru/10BIEJ8GQ

M
acca 1 pasMep aromos 1 1 https://m.edsoo.ru/OMIN4E3EH

MOJIEKYI

Mopenu TBEpAOTO, JKUIKOTO
3 Y Ta3000pa3HOTO COCTOSTHHIA 1 https://m.edsoo.rt/HVW3IWMRAS
BEIIECTBA

OO0bBsACHEHHE CBOHCTB
TBEPIOTO, )KUJIKOTO 1

6 .
Fa3000PasHOTO COCTOANHH 1 https://m.edsoo.ru/DJYTZQHS83

BELICCTBA HA OCHOBE
IIOJIOKEHUN MOJIEKYJIIPHO-
KMHETHYECKOU TEOPUH

K
PHCTATUTIHECCKHC 1 1 https://m.edsoo.ru/8G73PVM40

amop(QHbIe Tena

CMmaunuBaHue u

6 KAWL PHOCTD. 1 https://m.edsoo0.ru/7XZHOXTSK

HOBerHOCTHOC HaTAXCHHUC

T
CILTOBOC PACIIMPEHHE 1 1 https://m.edsoo.ru/I3N30OKSE8L

CXXaTuc

8 Temmneparypa. CBsi3b 1 https://m.edsoo.ru/SXSV6F15B




TEMIIEPATYPBI CO CKOPOCTHIO
TEIUIOBOTO IBHKEHUS YaCTHULL

BHyTpeHHss sHeprus.
Crioco0ObI U3MEHEHUs
BHYTpPEHHEN 2HEprun

https://m.edsoo.ru/BBVCI9MHG6

10

Buae! Terionepenaun

https://m.edsoo.ru/ WF4J3070P

11

Ypok-koHpepeHuus
"IIpakTueckoe
UCTIOJIb30BaHUE TEIUIOBBIX
CBOIICTB BEILIECTB U
MaTepHalioB B IENSIX
sHeprocoepekeHus"

https://m.edsoo.ru/UU910QFZW

12

KonnuecTBo TEILIOTEL.
VY nenbpHas TEINIOEMKOCTD

https://m.edsoo.ru/88291DDIZ

13

YpaBHEHHE TEIIJIOBOTO
Oananca. TeruiooOMeH u
TEIUIOBOE PAaBHOBECHUE

https://m.edso0o.ru/P52QUVQJE

14

JlaGopaTtopHnas pabota
"UccnenoBaHue ABJICHUS
TeII000MeHa Ipu
CMECIIMBAaHUH XOJIOIHOHN 1
ropsiueit Bogs!"

https://m.edsoo.ru/FR2N6N5SGV

15

Pacuer koaudecTBa TEIIOTHI,
HEOOXOIUMOTI0 I
HarpeBaHus Telna u
BBIICJISIEMOTO UM TPU
OXJIAXKIEHUU

https://m.edsoo.ru/JSMRA1APW

16

JlaGopaTopHnas pabota

https://m.edso0o0.ru/40IT1ZJAH




"OnpeneneHue yaeapHON
TEILIOEMKOCTH BellecTBa"

17

DOHeprus TormBa. Y 1eabHast
TEIJIOTa CTOPAHMS

https://m.eds00.ru/683AIXYWS

18

[InaBneHue u oTBepaeBaHUE
KPUCTAJUTMYECKUX TeJl.
VYnenpHas TeIioTa
IUIaBJICHUS

https://m.edsoo.ru/JHESA1PJF

19

JlabopaTtopHnast pabota
"OnpeneneHue yaeabHOMU
TEIUIOTHI TUIaBJICHUS JIbaa"

https://m.edsoo.ru/LCQXVHGHD

20

[TapooGpa3oBanue u
KoHeHcauus. Mcnapenue

https://m.edsoo.ru/CQG4DQKML

21

Kunenune. Y nennHas Teniora
napooOpa3oBaHus 1
KOHJEHCAIINH. 3aBUCUMOCTE
TEMIEPATypPbl KUTICHUS OT
aTMoc(hepHOTro TaBICHHUS

https://m.edsoo.ru/Y7HDIM2GZ

22

BrnaxxnocTs Bo3myxa.
JlaGopaTopHnas pabota
"Onpenenenue
OTHOCHUTEIILHOU BIIAKHOCTH
BO3IyXa"

https://m.edsoo.ru/7KP37W0J1

23

Pemenue 3agay Ha
OTIpeJIeTICHUE BIAKHOCTH
BO3/lyXa

https://m.edso0.ru/N4XJEXGAL

24

[IpuHIMnIBl pabOTHI TEMIOBBIX
nsurateneil. [Tapoas

https://m.eds00.ru/6BKWSWYG6




TypOuHa. /[Burarens
BHYTPEHHETO CTOPAHUS

25

KIIJI TenoBoro aBurarers.
TermoBsle ABUTATEIN U
3alTUTa OKPYIKAIOMIEH cpebl

https://m.edsoo.ru/UJA3SDRDOH

26

3aKOH COXpaHEHHUs U
NIpeBpalleHUs DHEPTUH B
TCIUIOBBIX IMponeccax

https://m.edsoo.ru/B1KX6RPQ9

27

[ToaroroBka Kk KOHTPOJIBHOU
pabore no Teme "TemnoBbie
sneHus. U3sMenenne
arperaTHbIX COCTOSIHUI
BenecTna"

https://m.edsoo.ru/9AQ53CC7C

28

KonrtponbHas pabora o teme
"TernoBbie SIBICHUS.
W3meHeHne arperaTHbIxX
cocTOsiHUI BemiecTBa"

https://m.edsoo.ru/0X03133KU

29

9J'ICI(TpI/I3aI_II/I${ TCII. I[Ba poaa
QJICKTPHUYCCKUX 3apsa/10B

https://m.eds00.ru/9EESKDQMD

30

Ypok-uccienoBaHue
"DnexTpuzanus Tel
WHIYKUIUEH U IpU
CONPUKOCHOBEHUU"

https://m.edsoo.ru/JALQFK67]

31

Bzaumopeiictere
3apsKEHHBIX Tel. 3aKOH
Kyinona

https://m.edsoo.ru/LIJCQZZS9

32

DIIEKTPUUYECKOE TOJIE.
HanpsixeHHOCTB

https://m.eds00.ru/N79CZGZ1J




3JIEKTPUYECKOTO ITOJIA.
[IpuHnun cynepno3unun
ANEKTPUYECKUX TTOJIEN

33

Hocurenu snexTpuueckux
3aps0B. DJIEMEHTapHBIN
3apsa. CtpoeHue atoma

https://m.edsoo.ru/AFOIKADMV

34

[TpoBOAHMKY U TUAIEKTPUKH.
3aKOH COXpaHEHUs
INEKTPUYECKOTO 3apsa

https://m.edsoo.ru/USJR991PB

35

Pewenne 3anau Ha
IIPUMEHEHNE CBOMCTB
JNEKTPUYECKUX 3apsAI0B

https://m.edsoo0.ru/SXWWOSWJ5

36

DNEKTPUUECKUN TOK, YCIOBHS
€ro CyIIeCTBOBaHUS.
HCTOYHMKH ATIEKTPUYECKOTO
TOKa

https://m.edsoo.ru/ISIMP3J3M

37

JlelcTBUSA 2IIEKTPUYECKOTO
TOKa

https://m.edsoo.ru/Q8WUTCKVT

38

Ypok-uccienoBanue

" JleicTBHE PIEKTPUUECKOTO
M0JIsSI HA IPOBOJIHUKYU U
JTUDIIEKTpUKN"

https://m.edsoo.ru/ZHMKZM4JU

39

DJIEKTPUUYECKUIN TOK B
MeTallIax, )KUJIKOCTSIX U ra3ax

https://m.edso00.ru/E4COOOYPF

40

DneKTpruyecKas 1enb 1 eé
COCTaBHBIC YaCTH

https://m.edsoo.ru/ROW7KUDDO

41

Cuna Toka. JlaboparopHas
pabota "M3mepenue u

0.5

https://m.edsoo.ru/9LHH7UNJI




peryiupoBaHue CUiIbl ToKa"

42

DIIEKTPUYECKOE HAIPSIKEHUE.
BoasT™merp. JITaboparopHas
pabora "M3mepenue u
pEryJIMpoBaHKe HaNpsHKeHNs "

0.5

https://m.edsoo.ru/X7P0JOFGH

43

ConpoTuBieHHEe IPOBOAHHKA.
VY ienbHO€e CONPOTUBIICHUE
BEIIlECTBA

https://m.edsoo.ru/ESUO0SPC4G

44

JlabopaTtopHnast pabota
"3aBUCUMOCTh
ANEKTPHUUECKOTO
COIPOTUBIICHUS IPOBOHUKA
OT €ro JJIMHBI, TUIOIIa I
MOTIEPEYHOT0 CEUCHUS U
MaTepuana"

https://m.edsoo.ru/4JDAZGZNX

45

BaBI/ICI/IMOCTI) CHUJIBI TOKA OT
HanpspkeHus. 3akoH Oma Juist
y4acTKa Ienu

https://m.edsoo.ru/VEZPE7Q80Q

46

JlabGopaTtopHnast pabota
"HccnemoBanue 3aBUCUMOCTH
CHWJIBI TOKA, UAYIICTO Yepe3
pe3UCTOp, OT CONMPOTUBIICHUS
pe3ucTopa U HaNpsHKEHHs Ha
pesucrope"

https://m.edsoo.ru/XSTHIN3RM

47

IlocienoBarennHOE U
napajuieIbHOe COSTUHEHUS
MIPOBOJTHUKOB

https://m.edso0o.ru/HJ99Q3493

48

JlabopaTtopHnast pabota
"IIpoBepka mpasuiia

https://m.edsoo.ru/VQ3VYPOTS




CJI0’KE€HUS HANPSKEHUN MpU
MOCJIeI0BATEILHOM
COCIMHCHNU OABYX
pe3uctopos"

49

JlaGopatopHas paboTa
"IIpoBepka npaBuiia A
CHJIBI TOKA MPH
napajuleJIbHOM COEIMHEHUN
pe3uctopon"

https://m.edsoo.ru/DPAXG8PZJ

50

Pemenue 3amau Ha
npuMeHeHue 3akoHa Oma aJis
Pa3IMYHOTO COCTUHEHUS
MIPOBOJIHUKOB

https://m.edsoo.ru/19ZEFKZ74

51

Pabora 1 MOIHOCTH
3JIEKTPUYECKOTO TOKA. 3aKOH
[xoyns-Jlenna

https://m.edso00.ru/40AIXYN3H

52

JlaGopaTopHnast pabota
"Onpenenenue padoThl U
MOIIIHOCTH AJIEKTPUIECKOTO
ToKa"

https://m.edsoo.ru/VR92VEJHA

53

DIIEKTPUUYECKHE IIETTH U
MOTPEOUTETH DIICKTPUUECKOU
sHepruu B ObITy. KopoTkoe
3aMbIKaHHE

https://m.edsoo.ru/1L3KZ2XI.M

54

ITocTostHHBIE MAarHUTHI, UX
B3aNMOJICHCTBHE

https://m.edsoo.ru/KL1ZHIKQF

55

Ypok-uccnenoBaHue
"N3yuenue noneit
MMOCTOSSHHBIX MAarHUTOB"

https://m.edsoo.ru/1GL7RIQOR




56

MaruutHoe nosie. MarautHoe
moJie 3eMJIH M €r0 3HAYCHUE
JUIS SKU3HU Ha 3eMiie

https://m.edsoo.ru/R3XXJCRVK

57

[ToaroroBka Kk KOHTPOIBHOM
paboTe 1o Teme
"DnexTpruueckue 3apsabl.
3apspKeHHbIE Tela U UX
B3aUMOJICHCTBUS.
[ToCTOSIHHBIN 3JIEKTPUYECKUI

n

TOK

https://m.edsoo.ru/RTA1IB1C5

58

KonrtponbHas pabora o teme
"DneKkTpuuecKue 3apsabl.
3apspKeHHbBIE Tela U UX
B3aUMOJICHCTBUS.
[ToCTOSTHHBIN 3JIEKTPUYECKUI
Tok" / Beepoccuiickas
poBepoyHas paboTa

https://m.edsoo.ru/ZISSW47Z7W

59

PesepsHslit ypok. Pabora ¢
TEKCTaMU IO TeEME
"ITocTosHHBII
AJIEKTPUICCKUN TOK" /
Bceepoccuiickas npoBepoyHast
pabora

https://m.edsoo.ru/EQRLKPT1U

60

OmneIT OpcTrena. MaruutHoe
I10JI€ JIEKTPUUECKOro TOKa
MarnutHoe nosie KaTyIIKH ¢
TOKOM

https://m.edsoo.ru/PC1DMV4ID

61

[Ipumenenue
3JIEKTPOMAarHUTOB B TEXHHUKE.

0.5

https://m.edsoo.ru/KGEXDIUWD




JlaGoparopHas paboTa
"N3y4yeHue neicTBus
MarHuTHOTO TI0JIs1 Ha
IPOBOJAHUK C TOKOM"

62

DNEeKTPOBUTATEH
MOCTOSIHHOTO TOKA.
Hcnonb3oBanue
AJIEKTPOJIBUTATEIICH B
TEXHUUYECKUX YCTPOUCTBAX U
Ha TPAHCIIOPTE.
JlaGopaTtopHnast pabota
"KonctpyupoBanue u
n3ydeHue paboThl
3JIEKTpoABUTATENS "

https://m.eds0o.ru/7VYQQODMFN

63

Omnbrtel @apagesi. 3akoH
3JIEKTPOMAarHUTHON
uHaykiuu. [paswio Jlenna

https://m.edsoo.ru/YSDW34FV0

64

Onekrporerepatop. CriocoOb
TIOJTY4EHHS DIICKTPUIECKON
SHEPrUH. DIEKTPOCTAHIIUU HA
BO300HOBIISIEMBIX
HCTOYHUKAX YHEPTHU

https://m.edsoo.ru/LM1C70D7A

65

[ToaroroBka Kk KOHTPOJIBHOU
paboTte mo Teme
"OnexTpuueckue u
MarHHUTHBIE SIBICHUA"

https://m.edsoo.ru/GFS9PNC&B

66

KontponbHas paboTa mo teme
"DnexTpuueckue u
MArHUTHBIE SIBJIEHUS"

https://m.edsoo.ru/APBXXTADS




PeseprHsrit ypok. Pabora ¢

67 TeKCTaMu 1o TeMe "TerioBbie 1 https://m.edso0o0.ru/4B8GKYQ1X
SIBJICHUS"
PeseprHbIil ypok. Pabora ¢
68 TEKCTaMH 110 TEME 1 https://m.edsoo.ru/ISRHXLLTXX
"MaruuTtHsIe BICHHS"
OBIIEE KOJIMYECTBO YACOB 68 14.5
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9 KUIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

KonTpoabubie

Bcero
padoThbI

IIpakTnueckune
padoThI

Jara
H3y4YeHUs

DJIeKTpOHHbIe U (poBbIe
o0pa3oBaTe/ibHbIE pecypChl

Mexannueckoe IBHKEHUE.
MarepuanbHas TOUKa

https://m.edsoo.ru/UP3I88VCD

Cucrema oTcueTa.
OTHOCHUTETBHOCTD
MEXAHUYECKOT0 JIBUKECHUSA

https://m.edsoo.ru/UWFLOQ33T

PaBHOMEpHOE IIPAMOJIMHEWHOE
JBUYKEHUE

https://m.edsoo.ru/E65RWOZKO0

HepaBHnomepHoe
PSIMOJIMHEMHOE IBU)KEHUE.
CpenHsis 1 MTHOBEHHas
CKOPOCTh

https://m.edsoo.ru/L043PYTGB

[IpssMmonuHeHOe
PaBHOYCKOPEHHOE JIBHKEHUE.
Yckopenue

https://m.edsoo.ru/SKUYWCHBO

CKopocCTh MPSIMOJIMHEMHOTO
PaBHOYCKOPEHHOTO JIBHKCHUS.
I'paduk ckopocT

https://m.edsoo.ru/HXCDF3ZC8

JlaGoparopHas pabota
"OnpeneneHne yCKOpeHus
Teja MPU paBHOYCKOPEHHOM
JIBM>KEHHUH 110 HAKJIOHHOM
IJIOCKOCTH"

https://m.edsoo.ru/1KKINJFOS8

CB0OOHOE TTaJICHUE TE.

https://m.edsoo.ru/NMQA4GGEQ




Onpitel [Nannnes

PaBHOMEpHOE ABMXKEHUE TTIO
okpyxHoCTH. [lepuon u

9 https://m.edsoo.ru/PVRBIDTTH
4acToTa 00paIeHHUSI.
JIuHeiliHas u yrioBasi CKOPOCTH

10 Hentpoctpemutensiioe https://m.edsoo.rt/OSLEGWEZY
YCKOpECHHE

11 Hepiit saxott Hpiorora. https://m.edsoo.ru/T4ADTURL3K
Bekrop cuibl

12 Bropoi SVaKOH Herotona. https://m.edsoo.ru/5SA28NGVEV
PaBHoOnelicTByOIIIas cHIla
T i H .

13 PETHI 3aKOH HIoToHa https://m.edsoo.rt/XPFY G64RM
Cynepno3unus Cui
Pemenue 3anau Ha

14 NpUMEHEHHE 3aKOHOB https://m.edsoo.ru/GEM2S4HK9
Hsrorona

15 Cuna ynpyrocrtu. 3akoH ['yka https://m.edsoo.ru/BHBXXRIJQ
P C

16 CLICHIE ST HO Teme «-Hia https://m.edsoo.ru/HMLIAMNI12
YIPYTOCTHY
JlaGoparophas paboTa

17 «Ompenenenue )KeCTKOCTH https://m.edsoo.ru/T4PAJAFV1
PY>KAHBD)

18 Cuna tpenus https://m.edsoo.ru/B4WPRAS8I7
P

19 ClLIeHHe 337 10 Teme «Cira https://m.edsoo.ru/PJDH2DCIOT
TPEHUS»
JlaboparopHas paboTa

20 "Onpenenenne ko3 dunuenrta https://m.edsoo.ru/C56RDSK X8

TPEHUS CKOJIbKEHUs"




21

Pemenue 3anau no teme
"3axonb! HetoTona. Cuna
ynpyroctu. Cuna tpeHus"

https://m.edsoo.ru/VT3T38KBU

22

Cuina TSHKeCTH M 3aKOH
BCEMHPHOTO TATOTCHUSI.
Yckopenue cBOOOIHOTO
naacHusAa

https://m.edsoo. s u/MEETXGF6Q

23

Ypok-koH(pepeHus

" JIBUKEHUE TEN BOKPYT
I'PaBUTALIMOHHOTO LIEHTpa
(Conueunast cucrema).
lamaktuku"

https://m.edsoo.ru/BLGGQ9259

24

Pemmenne 3agau mo reme "Cuiia
TSDKECTH Y 3aKOH BCEMHUPHOTO

TAroTeHus"

https://m.eds00.ru/VO2GVEYAT

25

[IepBast kocmuueckas
ckopocTb. HeBecoMocTh 1
neperpy3ku

https://m.edso0.ru/563XRG6ED

26

PaBHOBecue MaTepI/IaJILHOI/Iw

TOYKH. AOCOIIOTHO TBEPAOE

Teno. PaBHOBecHe TBEPAOTO
Tela ¢ 3aKPeruIEHHON 0ChI0
BpalleHusi. MOMEHT CHIIBL.
LenTp TsxecTn

https://m.edsoo.ru/AONEMB459

27

PaBHOBecue MaTepHaanoﬁ“

TOUYKH. AOGCOTIOTHO TBEPAOE

Teo. PaBHOBecHe TBEPAOroO
TeJla C 3aKPETUIEHHON OChIO
BpalleHusi. MOMEHT CHIIBL.

https://m.edsoo.ru/GAMQWA4SLS




LlenTp TsxecTn

28

Pemmenue 3agay mo reme
"MomeHnT cuibl. LlenTp
TsDKecTH"

https://m.eds00.ru/0QJSN205C

29

[ToaroroBka K KOHTPOJIBHOMI
pabore 1o Teme
"MexaHn4ecKoe IBHKEHUE.
Bsaumoneiictue Tea"

https://m.edsoo0.ru/8D7SUVXSJ

30

KonrtponbHast pabora o Teme
"MexaHn4ecKoe IBIKEHUE.
Bsaumonetictsue Ten"

https://m.edsoo.ru/J1IBOUJ2YG

31

Nmnynsc Tena. UMiymsc
CUJIBL. 3aKOH COXPaHEHUS
MMITyJIbCA. YTIPYroe u
HEyNIpyroe B3auMOJACICTBIE

https://m.edsoo.ru/7PISBWQD2

32

Pemienue 3anau o teme
"3aKoH coOXpaHEHMs UMITyJIbca"

https://m.edsoo.ru/LOQO6EHEF9

33

Ypok-koHpepeHus
"PeakTUBHOE OBIKECHUE B
MIPUPOJIC U TEXHUKE"

https://m.edsoo.ru/3UH32H4RL

34

Mexanunueckas pabota u
MOIITHOCTH

https://m.edsoo.ru/FCOHVOYXP

35

Paborta cuiibl TSKECTH, CUITBI
YIPYTOCTH U CHJIbI TPEHUS

https://m.edsoo.ru/Y4H20MDHI

36

JlaGopaTtopHnas pabota
«Ormpenenenue padboThI CHITBI
TPEHUS IPU PAaBHOMEPHOM
JBUKCHHUH TEJa IO

https://m.edsoo.ru/609HFE1P8




T OpI/IBOHTaHLHOﬁ
TMMOBCPXHOCTU

CBs13b dHEpruu U paboTHI.

37 https://m.edsoo.ru/ZIFB7LSEF
[ToTeHnMaIbHAS SHEPTHUS
Kunernueckas s3neprusi.

38 Teopema 0 KUHETHYECKOU https://m.edsoo. st/ WKXTL.7NXVR
SHEPTUU

39 3aKOH COXpAHEHHS SHEPIIH B https://m.edsoo.ru/FMM2S69EB
MEXaHHKE
JlaGopaTopHnas pabota

40 «3yuenue 3akoHa https://m.edsoo.ru/OTVKS8KIXB
COXPaHCHHUS DHEPTUNY

41 | Konebatembiioe ABivkerie i https:/m.edsoo.rw/3EQ3BHBZ3
€r0 XapaKTEePUCTUKH
3aryxarorue KoieOaHusl.

42 BrinyxaeHnbie konebaHusl. https://m.edsoo.ru/I3ZKD2M12
Pe3onanc

43 MaTeMaTHquCKHH " https://m.edsoo.ru/O71PZDM11
NpPY>KUHHBIA MasTHUKA
Ypok-uccienoBaHue

44 «3aBHCHM? ¢Tb niepuoaa https://m.edsoo.ru/BACA6R4KS
KOJIeOaHHUI OT KECTKOCTH
NPY>KUHBI ¥ MAaCChI TPY3a»

45 | !lpempammlerie Seprii mpn https:/m.edsoo.rW/RPN7BU655
MEXaHUYECKUX KOJIeOaHHUIX
JlabopaTtopHnast pabota

46 «Orpenienenue 4acToThl U https://m.edsoo.ru/FVIY2NUGC

nepuojia KoaeoaHui




IMPYXUHHOI'O MasdTHHUKA»

47

JlaGopaTtopHnast pabota
«ITpoBepka HE3aBUCUMOCTH
nepuoja kojaebaHuit rpysa,
MOJIBEIIICHHOTO K HUTH, OT
MAaccChI Tpy3a»

https://m.edsoo0.ru/6YGEHWS8DT

48

MexaHndecKre BOJIHEI.
CpolicTBa MEXaHHYCCKHUX
BoJIH. [IpogonbHbIE 1
MOTIEPEYHBIE BOJIHBI

https://m.edsoo.ru/QHBQ3USXV

49

VYpok-koHpepeHIus
"MexaHn4eCKHe BOJIHEI B
TBEPAOM Teie. CelicMUYEeCKUe
BOJIHBI"

https://m.edsoo.ru/6PNOHXSJA

50

3Byk. Pacnipoctpanenue u
OTpaKeHHE 3BYyKa

https://m.edsoo.ru/NTZLRXDBS

51

Ypok-uccnenoBaHue
"HaOumroieHne 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4aCTOTHI"

https://m.edsoo.ru/SRPRGGZVSE

52

FpOMKOCTB 3BYKa 1 BbICOTa
TOHA. AKYCTI/IIICCKI/Iﬁ PE30HAHC

https://m.edsoo0.ru/AOY3HSN3G

53

VYpok-koHpepeHus
"VapTpa3Byk u HHPpPa3BYK B
MIPUPOJIC U TEXHUKE"

https://m.edsoo.ru/AU3Z0S07U

54

IToaroroBka Kk KOHTPOJIBHOMN
pabore 1o Teme "3aKOHbI
coxpaHeHusa. MexaHuyeckue
Kosie0aHusi ¥ BOJHBI"

https://m.edsoo.ru/7YAJAVS57M




55

KonTponbHas paboTa mo Teme
"3aKOHBI COXpaHEHUSI.
MexaHn4ecKue KoacOaHus U
BOJIHBI"

https://m.edsoo.ru/ZVD77Z44VH

56

9HeKTp0MaFHI/ITHOG IIOJIC.
9HeKTp0MaF HUTHBIC BOJIHBI

https://m.edsoo0.ru/KAKC7HSCG

57

CBolicTBa 3JIEKTPOMArHUTHBIX
BOJIH

58

VYpoxk-konpepenuus "kana
3JIEKTPOMArHUTHBIX BOJIH.
Hcnonn3oBanme
3JICKTPOMArHUTHBIX BOJIH TSI
COTOBOM CBSI3U"

https://m.edsoo.ru/7E1J2VY03

59

Ypok-uccienoBaHue
"N3yueHue cBOMCTB
AJICKTPOMArHUTHBIX BOJIH C
[IOMOIIBI0 MOOMJIBHOTO
tenedona"

https://m.edsoo.ru/SHN7BSEB4

60

Pemenne 3amay Ha
ONPEAEIICHUE YACTOThI U
JJINHBI SHCKTpOMaFHHTHOfI
BOJIHEI

https://m.edsoo0.ru/ WIGCO6QSN

61

DJeKTpoOMarHuTHas mpupoja
cBeta. CKOpOCTH CBETA.
BousiHOBBIE CBOMCTBA CBETA

https://m.edsoo.ru/ZFGOBMGFX

62

HcTounuku ceTta.
[IpssMonuHenHOe
pacrnpocTpaHeHHe CBETa.
3armenus ConHua u JIyHsl

https://m.edsoo.ru/NLIADWAXN




63

3aKOH OTpaKeHHsI CBETA.
3epkana. Pemienne 3aga4d Ha
NIpUMEHEHUE 3aKOHA
OTpa)KeHHsI CBETa

https://m.edsoo.ru/QONUKCDOB

64

HpeJIOMJ'ICHI/IC CBeTa. 3aKOH
MMPCJIOMJICHUA CBCTA

https://m.edsoo.ru/NF1PZFEV3

65

[TonHoOE BHyTpEeHHEE
OTpakeHHE CBETa.
Hcnonb3oBanue noaHOTO
BHYTPEHHETO OTPAKEHHUS B
OIITHYECCKUX CBECTOBOJAaX

https://m.edsoo.ru/FZ7HV6E2W

66

JlaGopaTopHnast pabota
"HccneqoBaHue 3aBUCUMOCTH
yTJia MPEeIOMIICHHS] CBETOBOTO
Jdy4a OT yIJia MajeHus Ha

nn

rpaHule "BO3yX-CTEKIO

https://m.eds00.ru/R8OOIT10S

67

VYpok-koHhepeHus
"Mcnonp30BaHME ITOJTHOTO
BHYTPEHHETO OTPaKEHUS:
CBETOBOJIbI,
OITUKOBOJIOKOHHAS CBS3b"

https://m.edsoo0.ru/0OL9F63ZRU

68

JInasel. OnTHnyeckas cria
JINH3BI

https://m.edsoo0.ru/ZV7021. 97F

69

[TocTpoenue n3odpaxeHuil B
JMH3aX

https://m.edsoo.ru/MWU2YHLIN

70

JlaGoparopHas paboTa
"Onpenenenne HOKyCHOTO
pacCTOSIHUS U ONITUYECKOM
CHUJIBI COOMparoNIe JTUH3bI"

https://m.edsoo.ru/3XTVNZNJJ




71

VYpok-koHpepeHuus
"OnTuyecKkue JMH30BbIE
npudopsr”

https://m.edsoo.ru/KKVRKOP3D

72

['na3 kak onTHYECKasi CHCTEMA.
3peHue

https://m.edsoo.ru/KP1ACI9PW

73

VYpoxk-koupepennus "JledekTs
3penus. Kak coxpaHutb
3peHue"

https://m.edsoo.ru/ZKWLQ3CHI

74

Paznoxxenue 0eaoro ceera B
cnektp. OneiTel HptoTOHA.
CrnosxeHue CeKTpaabHbIX
uBeToB. Jlucniepcust cBera

https://m.edsoo.ru/ZPRFN4D5V

75

JlaGoparopHas paboTa
"OnBITHI O PA3JI0KEHUIO
0esoro cBeTa B CIEKTP U
BOCIIPHSITHIO I[BETA MTPEIMETOB
MpHU X HAOTIOJCHUU Yepe3
[IBETOBBIE (PUIBTPHI"

https://m.edsoo.ru/ESISL6TCH

76

Ypok-npaktukyM "BoaHoBbIe
CBOMCTBA CBETA: IUCIEPCHSI,
uHTepdepeHus u quppaxaus”

https://m.edsoo.ru/A1F3HB8Y9

77

OmnsiThl Pesepdopna u
IUTAHETapHasi MOZEIb aTOMa

https://m.edsoo.ru/P922QVFIV

78

[Toctynatel bopa. Moaens
aroma bopa

https://m.edsoo.ru/OBJPHE0G2

79

Hcenyckanue u nornoueHue
cBeTa aToMOM. KBaHTHI.
JIuHeiyaTbie CIEKTPbI

https://m.edsoo.ru/M9LRTHPCO




Y POK-IIPaKTUKYM

80 "HaOumtoieHne CieKTpoB https://m.edsoo.rt/7NCLNW296
UCITyCKaHUS"

81 PapyoakTuBHOCTE 1 €€ BUIBI https://m.edsoo.ru/22H32JWLM

82 CTpoeHHE ATOMHOTO AAPa. https://m.edsoo.ri/IRVFSKOFK
Hyxnonnas monens

83 PamoakTiBibie MpeBPaMCHI. https://m.edsoo.ru/RA796TPSP
H3oTomnsl
Pemienue 3amay no teme:

84 "PainOaKTUBHBIE https://m.edsoo.ru/WX2HQP2S6
npeBpaunieHus”

85 [Tepuonx monypacmnana https://m.edsoo.ru/WZDJCOES&7
Ypok-koHpepeHuus

86 "PagnoakTHBHbBIC U3TYUYCHHUS B https://m.eds00.ru/X1J4002C4
IpUpoJie, MeIULIMHE, TEXHUKE"
SnepHble peakiuu. 3aKOHbBI

87 COXpPaHEHUs 3apsAI0BOTO U https://m.edsoo.rt/YOQ2XMKOOQ
MacCOBOT'O YHCET

88 DHEPIHsE CBA3H ATOMHBIX 1Cp. https://m.edsoo.ru/NSTEUFIO3
CBsI3b MacCChI ¥ SHEPTHH

89 Pemmienme 3424 110 TeMe https://m.edsoo.ru/OD4KHIL.Q4T
"Snepubie peakun"
Peaknuu cuHTe3a U AeNeHUS

90 snep. ctounuku sHEprun https://m.edsoo.rt/RMBFQBND7
Comnnua u 3B€371
VYpok-kouhepennus "SAnepHas

91 sHepreTHka. JlencTBus https://m.edsoo.rt/QTNWEW90Q

paaAnnOaKTUBHBIX H3J'Iy‘-IeHPII>i Ha




JKUBBIE OPraHU3MBbI"

92

[ToaroroBka Kk KOHTPOJIBHOM
pabore 1o Teme
"INEeKTPOMarHuTHOE TMOJIE.
DIIEKTPOMarHUTHBIE BOJHBI.
KBanToBbie saBiaeHus"

https://m.edsoo0.ru/TBOXB9TUO

93

KoHnTtponbHas pabota 1o Teme
"DIEeKTPOMarHuTHOE MOJIE.
DNEeKTPOMarHUTHHIE BOJHBI.
KBanToBbIC siBEHUS"

https://m.edsoo.ru/SUTJAFD6U

94

[ToBTOpeHnue, 06061IEHNE.
JlaGopaTopHbie pabOTHI 1O
Kypcy "BzaumoneiictBue ten"

https://m.edsoo.ru/2GFCLJOJJ

95

[ToBTOpenue, oboOIICHNE.
Pemenne pacyeTHbIX U
Ka4eCTBEHHBIX 3a]1a4 10 TEME
"TemnoBbie nmpouecch”

https://m.edsoo.ru/MMINLZOSQ

96

[ToBTOpenue, o6oOIICHNE.
Pemenue pacyeTHbIX U
Ka4eCTBEHHBIX 3a]1a4 [0 TEME
"KII/] TermoBeIx aBuratencii”

https://m.edsoo.ru/H7HKU30G3

97

[ToBTOpenue, o6oOIICHNE.
Pewenne pacyeTHbIX U
Ka4eCTBEHHBIX 3a]1a4 M0 TEME
"KII/] anexkrpoycTtaHoBOK"

https://m.edsoo.ru/XP2HRNAY4

98

[ToBTOpenue, o6oOIIEHNE.
JlaGopaTopHbie pabOTHI IO
Kypcy "CseToBbl€ sIBIEHUA"

https://m.edsoo.ru/FK30FNRHX




99

[ToBTOpenue, o6oOIICHNE.
Pabora ¢ TekcTamu 1o Teme
"3aKOHbBI COXpaHEHUS B
MexaHuke"

https://m.edsoo.ru/91XS3CXDT

100

[ToBTOpenue, o6oOIIeHNE.
Pabota c Tekcramu o Teme
"Konebanus u BOTHBI"

https://m.edsoo.ru/L3YKVIINT

101

[ToBTOpEHME, 000OIICHHE.
Pabora ¢ TekcTaMu 1o TeMe
"CBeTOBEBIE ABJIEHUA"

https://m.edsoo.ru/LG327ISQ6

102

[ToBTOpeHnue, 06061IEHNE.
PaboTta ¢ TexkcTaMu 110 TeMe
"KBanToBas u suepHas
buzuka"

https://m.edsoo.ru/ W7IE16NUS

OBILEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME

102

27




MPOBEPSIEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHUS OCHOBHOU
OBPA3OBATEJIbHOM ITPOIT'PAMMBI OCHOBHOTI'O OBIIIEI'O OGPA3OBAHUA

7 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTaTra

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus

1.1

HCIIOJIb30BATh U3YUCHHBIC MOHATHUSA

1.2

pas3jindaTth ABJICHUA IO OHNHMCAHWUIO HX XaPAKTCPHBIX CBOICTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘IGCKOG SIBJICHUEC

1.3

pacno3HaBaTh IPOSBIECHUE W3YUYEHHBIX (U3MUECKUX SBICHUA B
OKpY’KalolleM MHpe, B TOM 4ucie (U3NUECKUE SBICHHUS B MPHUPOJE,
IIpU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3a/lady B y4eOHYIO, BbIIEIATH

CYILIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PUINIECKUX SIBICHUIN

1.4

ONUCHIBaTh H3yYEHHBIE CBOWMCTBA Tel U (PU3MUECKUE SBICHUS,
UCTIONB3yd (U3WYECKHe BEIMYMHBI, IPU OINWCAHWM IPABHIBHO
TPAaKTOBaTb (PU3MUECKUH CMBICI HCIHOJIb3YEMbIX BEIMYUH, HX
0003HAYCHHS W eIUHUIIBI (PU3NYECKUX BEJIMYUH, HAXOIUTH (POPMYIIHI,
CBS3bIBAIOIME JIAHHYIO  (DU3MUYECKYI0 BEJIMYMHY C JpyTUMH
BEIMYMHAMHU, CTPOUTH TpadUKHd  M3YYCHHBIX  3aBHCHMOCTEH

(1)I/ISI/I‘ICCKI/IX BCINYHNH

1.5

XapaKTCPpHU30BaTb CBOMCTBaA TCII, (1)I/I3I/I‘ICCKI/IG SABJICHUSA W IIPOLIECCHI,
HCIIOJIb3YysA HU3YYCHHBIC 3aKOHBbI, IIpU 3TOM [OaBaTb CJIIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa M  3aIuchiBaThb €10 MaTeMaTH4YCCKOC

BBIPAKEHUE

1.6

OOBSICHATh (PU3NYECKUE SIBICHUS, TPOIECCHl U CBOWCTBA TEN, B TOM
Yyyclié M B KOHTEKCTE CUTyallMi MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATL [MPUUIUHHO-CICACTBCHHBIC CBA3U, CTPOUTH
oObscHeHHe W3 1 — 2 JOrMYecKux miaroB ¢ omopo Ha 1 — 2
M3yYEHHBIX CBOWCTBA (PU3MYECKHUX SBICHHM, PU3MUECKUX 3aKOHA MU

3aKOHOMECPHOCTHU

1.7

pemarh pacu€THbie 3aa4u B | — 2 NEeUCTBHS, UCIOJIb3Ys 3aKOHBI U

(I)OpMYJ'ILI, CBA3bIBAIOIINEC (bI/I3I/I‘leCKI/Ie BCJIIMYMHBI: HA OCHOBC aHalIn3a




YCJIOBUA  3aaa4d  3allMCbIBATb KpPAaTKOC€ YCJIOBHUC, IIOACTABIIATH
q)HSquCKI/Ie BCJINYHMHBI B (1)OpMy.TIBI " IIPOBOJAUTD paC‘IéTH, HaxoJUuThb
CIIPaBOYHBIC NAHHBIC, HGO6XOIII/IMI>I€ AJIg peIICHUsA 3aaa4, OUCHUBATH

PCATNCTUIHOCTD nonyquHoﬁ (bHSPI‘ICCKOfI BCINYHHBI

1.8

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPHU IMOMOIIA
(¢u3NYeCKUX METOJOB, B ONHCAHWU HCCICJOBAHUS  BBIICIATH
MpoBepsieMoe  MpeArnojoXkeHue  (rumoresy),  pa3idyaTb U
UHTEPIPETUPOBATh IOJYYEHHBIH pe3yJbTaT, HaXOAUTh OIIMOKU B

XOJ¢€ OIIbITa, A€JaTh BBIBOJBI 110 €TI0 pE3yJibTaTaM

1.9

IPOBOANUTH OIBITHl MO HAOMIONCHHIO (DU3NYECKUX SBICHUN WIH
¢u3nyeckux  CBOMCTB  Tel:  (OpPMYyJIHMpOBaTh  MPOBEPSEMbIE
IPEANONIOKEHUS,, COOMpaTh  YCTAaHOBKY U3  IPEUIOKECHHOTO

000pyI0BaHUS, 3aIUCHIBATH XO/1 ONBITa U (POPMYJIMPOBATH BHIBOJIBI

1.10

BBIIIOJHATh NPSMbBIE U3MEPEHMSI C HCIOJIb30BAHHEM AHAJIOTOBBIX M
uu(ppoBbIX MPUOOPOB, 3aMUCHIBATh MOKa3aHUsA HNPUOOPOB C Y4ETOM

3aJJaHHOM aOCOIIOTHOM MOTPEIHOCTH U3MEPEHU I

1.11

IPOBOJUTH  MCCJIEIOBAHWE  3aBUCUMOCTH  OJHOM  (PU3NYECKOH
BEJIMYUHBI OT JPYrod C HCIOIb30BAHUEM NPSIMBIX H3MEPEHUH,
y4acTBOBaTh B IUIAHUPOBAHUU Y4E€OHOIO MCCIIEOBaHUS, COOUpATh
YCTAHOBKY W BBIIIOJIHATH U3MEPEHUS, CIEAYS IPEAI0KEHHOMY IUIaHY,
(buKcUpoBaTh Ppe3ysbTaThl IMOJYYEHHON 3aBUCUMOCTH (U3NYECKUX
BEJIMYUH B BUJIC MPEUIOKEHHBIX TaOIUI U TPApHUKOB, ENIATh BBIBOIBI

110 pe3yJibTaTaM UCCICAOBAHU

1.12

IIPOBOJIUTh KOCBEHHBIE H3MEPEHHs (PU3MUECKUX BEIMYUH, CIEays
MPEUI0KEHHONW MHCTPYKIIUH: TIPHU BBIOJHEHUH U3MEPEHU coOMpaTh
9KCIIEPUMEHTAIBHYI0 YCTAHOBKY M BBIYMCIIATH 3HAYEHUE HCKOMOH

BCINYHHBI

1.13

coOmogaTh TpaBuUiIa TEXHUKM Oe3omacHOocTH TpH  pabore ¢

1a00paTOPHBIM 000PYI0BAaHUEM

1.14

YKa3bIBaTb  IMPUHIHUIIBL )IeflCTBI/ISI HpI/I60pOB N  TEXHHYCCKHX
yCTpOfICTB, XapaKTCPU30BaTh IPUHIUAIILI HeﬁCTBHH HU3YYCHHBIX
HpI/I60pOB N TCXHHUYCCKUX yCTpOﬁCTB C IIOMOIIBIO HUX OIIMCaHHA,
HCIIOJIb3YyA 3HaHHUA 0 CBOMCTBaxX (I)I/I3I/I‘-ICCKI/IX SIBIICHUMN nu

HE0OXOoauMBbIe (PU3NYECKHE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

MPUBOJIUTL TpUMEpbl (HAXOAWTh HWHGPOPMALUMIO O MPUMEPAX)




MPAaKTUYECKOTO UCTIOIH30BAHUS (DU3UYECKUX 3HAHUI B MMOBCETHEBHON
KM3HM U1 obecriedeHuss 0Oe30macHOCTH TpU  OOpallleHuu ¢
puOOpaMy U TEXHUYECKUMHU YCTPOMCTBAMM, COXPAaHEHUS 3/10pOBbs U

CO6J'IIOI[€HI/I$I HOPM 3KOJIOTHYCCKOTI'O ITIOBCACHUS B Oprma}omeﬁ cpeac

1.16

OCYIIECTBIISITh OTOOP MCTOUYHUKOB MHpOpManuu B ceTu MHTepHET B
COOTBETCTBUM C 3aJlaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIIMXCA 3HAHUM M IYTEM CpPaBHEHUS PaA3JIMYHBIX HCTOYHUKOB
BBIIENIATh MH()OPMALMIO, KOTOpasi SBISETCS MPOTHBOPEYMBON HIU

MOXET OBITh HEJJOCTOBEPHOI

1.17

HCII0JIb30BATh pu BBIIIOJTHCHUH y4eOHBIX 3alaHu
HAYYHONOIYJIIPHYIO ~ JIUTepaTypy  (PU3HMUECKOro  COJACpXKaHMA,
CIPaBOYHBIC MaTepHalbl, pecypcbl cetu MHTepHeT, BiIaAeTh
npuéMamMu KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus HHPOPMALUU

13 OJJTHOM 3HAKOBOW CHCTEMBI B JPYTYIO

1.18

CO03/1aBaTh COOCTBEHHbIE KPAaTKHE MMCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(POpMaLUU (HU3NIECKOTO
COJIep’KaHusl, B TOM 4YMCJIe MyOJUYHO JeNaTh KpaTKue COOOIIEHUS O
pe3yibTaTax IMPOEKTOB WIM YYeOHBIX MCCIEIOBaHUN, HpU 3TOM
IPAMOTHO HCIIOJI30BaTh H3YYEHHBIM ITOHATUHHBIN anmapar Kypca

(I)I/IBI/IKI/I, CONPOBOKAATH BLICTYIIJICHUC npe3eHTauHeI71

1.19

IIpHU BBIIIOJIHCHUHA y‘le6H]':>IX IIPOCKTOB U I/ICCJ'ICI[OBEIHI/Iﬁ pacupeacisaTb
00s13aHHOCTHU B rpynri€ B COOTBETCTBUH C IIOCTABJICHHBIMU 3a/ladyaMu,
CJIICAUTH 3a BBIIIOJIHCHHCM ILJIaHA ,I[CI‘/‘ICTBI/II‘/'I, aICKBATHO OIICHHMBATH
COOCTBEHHBIN BKJIad B JCATCIBHOCTL TI'PYIIIIbI, BBICTPAWBATH
KOMMYHHKATHBHOC BSaHMO,I[CfICTBHe, YUUThIBaA MHCHUC

OKPY>KaOIINX

8 KJIACC

Kon
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble mpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHUs

1.1

HCIIOJIB30BaTh ITOHATHUA

1.2

pasiindaTth ABJICHUA IO ONMCAHHUIO HMX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, AICMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/IIICCKOG SBJICHHUC




1.3

pacno3HaBaTh IPOSBIEHUE W3YUYEHHBIX (U3MUECKUX SIBICHUH B
OKpY’KalolleM MHpe, B TOM 4ucie (U3NYECKUe SBICHHS B MPHUPOJE,
MIPA 3TOM TIEPEBOIMTH MPAKTHUECKYIO 337ady B y4eOHYIO, BBIJCISATH

CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PUINUECKUX SIBICHUN

1.4

ONUCHIBATh HW3yYEHHBIE CBOWCTBA Tel M (PU3MUECKUE SBICHUS,
UCTONB3yd (U3UYECKHe BEIUYMHBI, IPU ONUCAHUU MPABUIBHO
TPAaKTOBaThb  (PU3MUYECKUII  CMBICT  MCIOJb3YEMbIX  BEJIMYMH,
0003HAYCHHS U eIUHUIIBI (PU3NYECKUX BEIMYUH, HAXOIUTH (POPMYIIHI,
CBSI3bIBAIOIME JIAaHHYIO  (DU3MUYECKYI0 BEJIMYMHY C JPyTUMHU
BEJIMYMHAMHU, CTPOUTh TpadUKd  M3YUYCHHBIX  3aBHCHMOCTEH

(hbUBUYECKUX BEITMYHUH

1.5

XapaKTepu30BaTh CBOICTBa Tell, (PU3UUECKHUE SIBICHUS U MPOIIECCHI,
WCIONb3ysl HW3YUYEHHbIE 3aKOHbI, MPU ITOM JIaBaThb CJIOBECHYIO
(hOpMYyITMPOBKY 3aKOHa MW  3alHChIBATh €TI0  MaTeMaTHYeCKOe

BBIPa)KCHUE

1.6

OOBSCHATH (PM3MUYECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIE U B
KOHTEKCT€ CUTyaluMid MPAaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUUUHHO-CIICICTBEHHBIE CBS3H, CTPOUTH 00BsCHEHUE U3 |
— 2 JOTMYECKHMX INaroB C IMOMOIIBIO | — 2 W3y4EeHHBIX CBOWMCTBA

(I)I/I3I/I‘-ICCKI/IX HBHeHHfI, (I)PBPI‘I@CKPIX 3daKOHa HUJIM 3dKOHOMCPHOCTHU

1.7

peuiaTh pacyéTHble 3aAaud B 2 — 3 NEHCTBHUS, UCIONb3YS 3aKOHBI U
(bopMyIIbl, CBSA3BIBaOIINE (PU3NUESCKHE BETMUUHBI: HA OCHOBE aHAJIHM3a
YCIJIOBHS 33/1a4¥l 3alIUChIBaTh KPATKOE YCIOBUE, BBIABIISTh HEJOCTATOK
JaHHBIX Ui PEIIeHHs 3a/a4d, BHIOMpATh 3aKOHBI U (HOPMYIIHI,
HeoOxXoauMble ISl €€ pelIeHHs], IPOBOJUTH PacyEThl U CPABHHUBATH
MIOJIy4YEHHOE 3Hau€HUEe (PU3NYECKOM BEJIUYMHBI C HW3BECTHBIMU

JaHHbIMH

1.8

paclio3HaBaTb HpO6J'IeMBI, KOTOpPBIC MOJKHO pPCHIUTL IIpU IIOMOIOH
d)HSI/I‘IeCKI/IX MCTOO0B, UCIIOJIL3Ys OIMMCAHUC UCCIICAOBAHN, BHIACIIATH
IIPOBEPAECMOC MNPCAINIOTOKECHUEC, OLCHHMBATH IIPABUJIBHOCTH IIOPAAKaA

MPOBCACHUA UCCIICAOBAaHN, ACJIaTh BbIBOAbI

1.9

IMpOBOAWUTL OIBITHEL 110 HaGJIIOIICHI/IIO (I)I/ISI/I‘-IGCKI/IX SIBJICHUU WJIH
(U3UYECKUX  CBOWCTB  Tel:  (OPMYJIHMpPOBATH  IPOBEPSIEMBIC
MPEANOJIOKeHHs, CcOOMpaTh  YCTAaHOBKY U3  MPEATIOKEHHOTO

000py/10BaHus, OMUCKHIBATH XOJ1 ONbITa U (HOPMYIHPOBATH BHIBOBI




1.10

BBIIIOJHATE IIPAMBIC HU3MCPCHHA C HMCIIOJIB30BAHUECM aAHAJIOTOBBIX
HpI/I60pOB U JaTYHUKOB (bPISI/I‘leCKI/IX BCJIIMYHNH, CPaBHUBATH PC3YJIbTATHI

M3MEPEHHH ¢ YUETOM 3aJaHHOM a0COIFOTHOM MOTPEITHOCTH

1.11

NPOBOJUTH  HCCJIEIOBAHWE  3aBUCUMOCTH  OJHOM  (U3NYECKOH
BEIMYHMHBI OT JAPYrOM C MHCIOJNb30BAHUEM MPSAMBIX HW3MEPEHUI:
IUTAHUPOBATh HCCJIEOBAHUE, COOMpATh YCTAaHOBKY U BBINOJIHATH
U3MEpeHus, ciexys  IpeUIoKEeHHOMY  IIaHy,  (UKcHpoOBaTh
pe3yabTaThl MOJYYSHHON 3aBHCHMOCTH B BHJE TAaONMUIl U TpadHKOB,

ACJIaTh BBIBOAKI IO PE3yJIbTaTaM UCCIICAOBaHUA

1.12

MPOBOAUTh  KOCBEHHbIE  U3MEpPEHHs]  (U3NYECKUX  BEJIUYHH:
IUTAHUPOBATh M3MEPEHUs, COOUPATh IKCIIEPUMEHTAIBHYIO YCTaHOBKY,
cienys IpPEeMIOKEHHOW HWHCTPYKLUMH, U BBIYHCIATH 3HAYCHHE

BCINYHHBI

1.13

CO6JIIO,[[8.TB ImpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

71a00paTOpPHBIM 000PYyI0BAaHUEM

1.14

XapaKTepu30BaTh MPUHLUIBl JEHCTBUS HM3YyYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOPOM HAa HUX OIMCAHUSA, HUCIOJIb3Ys
3HaHUS O CBOWCTBaX (U3MYECKHUX SBICHHA W HEOOXOIUMBIE

(I)I/ISI/I‘{CCKI/IG 3daKOHOMCPHOCTH

1.15

paciio3HaBaTb IMPOCTBIC TCXHHUYCCKUC YCTpOI;'ICTBa 1 U3MCPUTCIIbHBIC
HpI/I60pH o CXeMaM U CXCMATHYHBIM PUCYHKAM, COCTABJISATH CXCMbI
QJICKTPHYCCKUX ueneﬁ C IOCJICAOBATCIIbBHBIM H IIapaJJICJIbHBIM
COCAMHCHUECM 9JICMCHTOB, pasindasa YCJIOBHBIC 0003HaYCHUS

QJICMCHTOB JJICKTPHYCCKUX ueneﬁ

1.16

MPUBOAUTE TPHUMEPHl (HAXOAUTh HHPOPMALUIO O TMPUMEPaXx)
MPAKTUYECKOTO UCTIOIb30BAHUS (DU3NYECKUX 3HAHUI B MOBCETHEBHOMN
KU3HM I oOecnedeHus Oe30MacHOCTH TIpH  OOpalieHuH ¢
npubOpaMy U TEXHUYECKUMH YCTPOMCTBAMH, COXPAaHEHHUS 310POBbs U

COOTIOICHUS HOPM HKOJIOTMYECKOTO TIOBEJICHUS B OKpY Karollen cpee

1.17

OCYIIECTBIISATh OUCK HHPOPMAIHH (PHU3NIECKOTO COJIEPKAHUS B CETH
HNHTepHeT, Ha OCHOBE HUMEIOLIMXCSA 3HAHUW U IYTEM CpPaBHEHHUS
JOTIOTHUTEIBHBIX HWCTOYHUKOB BBIACIATH WHGOPMAIHIO, KOTOpast

SABJIACTCA HpOTI/IBOpe‘{HBOI‘;I WA MOXKET OBITh HCHOCTOBepHOﬁ

1.18

HCIIOJIb30BAaTh IIPpU  BBIITOJHCHUU yLIe6HBIX 3aJIaHUMN HAYy4YHO-

MOMYJISIPHYIO JIUTEPaTypy (PHU3NYECKOTO COJIEpXKaHHs, CIPABOUYHbIE




Marepuaibl, pecypchl ceth MHTepHeT; BiageTh npuéMamu
KOHCIEKTUPOBAHUA TEKCTa, MpeoOpa3oBaHus WH(GOpPMALIUK U3 OJHOMI

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIC U KPATKUE YCTHBIC COOOIICHMUS,
000011asi uHGOPMALUIO W3 HECKOJIBKUX HCTOYHHUKOB (DH3NYECKOTO
COJIEp’KaHusl, B TOM 4YHUCIIEC NYOIMYHO TMPEICTABIATh PE3YJIbTATHI
MPOCKTHON WJIM HWCCIEAOBATEIIbCKON JIEATEIbHOCTH, TIPHU OTOM
rPaMOTHO HCIIOJb30BaTh M3YYEHHbIM MOHATUWHBIA amnmapar Kypca

(bU3HKH, COMPOBOKIATH BHICTYINICHUE MPE3eHTAUE

1.20

IIPU BBIMIOJIHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBAHUN (PU3MUECKUX
MIPOLIECCOB PaCHpeNiesITh O00S3aHHOCTH B T'PYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Jja4aMM, CJIEAWTh 3a BBINOJIHEHUEM IUIAHA
NEHCTBUI U KOPPEKTUPOBATH €r0, aJICKBATHO OIICHUBATh COOCTBEHHBIIN
BKJIAJ, B JIESITEIBHOCTh TIPYMIIbI, BBICTpAWBaTh KOMMYHHUKATHBHOE

B3aMMOJICHCTBHE, MPOSBIISSA TOTOBHOCTh pa3pemiaTb KOH(QIUKTHI

9 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsieMble npeMeTHbIE Pe3yJabTATHI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUs

1.1

HCIIOJIb30BATh U3YUCHHBIC ITOHATHUSA

1.2

pas3jindaTth ABJICHUA IO OHNHMCAHHUIO HX XaPAKTCPHBIX CBOMCTB U Ha

OCHOBE OIIBITOB, JJEMOHCTPUPYIOIIUX JJTaHHOE (PU3NUECKOE SBICHHE

1.3

pacno3HaBaTh IMPOSBIECHUE W3YUYEHHBIX (U3MUECKUX SBICHUA B
OKpY’KalolleM MHpe, B TOM 4ucie (U3NYECKUE SBICHHS B MPHUPOJE,
IIPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3a/lady B y4eOHYIO, BBIIEIATH

CYILIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PUINYECKUX SIBICHUIN

1.4

ONUCHIBATh H3yYEHHBIE CBOWCTBA Tel U (PU3MUECKUE SBICHUS,
UCTIONB3ysd (U3WYECKHe BEIMYMHBI, TPU OINWCAHWH IPABHIBHO
TpPakTOBaThb  (DU3MYECKH  CMBICA  HCHOJB3YEMbIX  BEJIHWYMH,
0003HAYCHHS ¥ eIUHUIIBI (PU3NYECKUX BEJIMYUH, HAXOIUTH (POPMYIIHI,
CBS3BIBAIOIME JIAaHHYIO  (DU3MUECKYI0 BEJIMYMHY C JpYyTUMH
BEIMYMHAMHU, CTPOUTh TpaduKHd  M3YYCHHBIX  3aBHCHMOCTEH

q)HSI/I‘ICCKI/IX BCINYHNH




1.5

XapaKTEepPU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SIBJICHUS U TPOLIECCHI,
HCINOJIb3YySl H3YYEHHBIE 3aKOHBI, IIPU 3TOM JaBaTh CJIOBECHYIO
(GOpMyJIMPOBKY 3aKOHa M 3alMCHIBATH €r0  MaTeMaTUYCCKOE

BBIPAXXCHHUC

1.6

OOBSICHATH (PU3NYECKHUE IIPOLIECChl U CBOICTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CUTyallMd IPaKTHUKO-OPUEHTHUPOBAHHOIO  Xapakrepa:
BBISIBJIATh IPUUUHHO-CIICICTBEHHBIE CBSA3H, CTPOUTHh OOBSICHEHUE U3 2
— 3 JIOTMYECKUX IIaroB C IOMOIIBIO 2 — 3 U3yYEHHBIX CBOMCTBA

(bu3nYecKuX SIBICHUN, GPU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemaTh pacuy€THbIC 3a7aud (OmMparomuecs Ha cucremy m3 2 — 3
YPaBHEHMI), HCHOJB3Ysd 3aKOHBI U  (OPMyJIbI, CBS3BIBAIOIIUE
¢Gusnyeckue BEIMUYUHBI: HAa OCHOBE aHalIM3a YCJIOBUS 3a7aud
3alUChIBaTh KPAaTKOE YCIIOBUE, BBIABIATH HEAOCTAIOLIME WU
M30BbITOYHbIE JaHHbIE, BEIOUPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBbIE
JUI PELIEHUs, MPOBOAUTH PACUETHl M OLEHMBATh PEAUCTUYHOCTH

MOJIy4€HHOTO 3HAaUeHUS (PU3NUECKON BETMUNHBI

1.8

pacro3HaBaTh NIPOOJIEMbI, KOTOPbIE MOKHO PELIUTh IPU IOMOILU
(bU3MYECKUX METOJIOB, UCIIOJB3Ysl ONMMCAHUE UCCIEIOBaHUS, BBIACIATH
IIPOBEPSEMOE NIPEINOJIOKEHUE, OLICHWBATH IPABWIBHOCTh IOpsSAKA
MIPOBEICHUS UCCIICOBAHUSA, [EJIaTh BbIBOJABI, HMHTEPIPETUPOBATH

pe3yNbTaThl HAOJIIOICHHI 1 OTIBITOB

1.9

MPOBOJUTH OIBITHI TI0 HAOMIOACHUIO (PU3MUECKUX SIBICHUH WU
(U3MUECKUX CBOWMCTB TENI: CAMOCTOSATENILHO COOMpPATh YCTAaHOBKY W3
n30BITOYHOTO Habopa 00OPYAOBAaHUSA, ONUCHIBATH XOJ OIBITa U €ro

pe3ynbTaThl, GOPMYIUPOBATH BHIBOBI

1.10

MPOBOJUTh TPH HEOOXOJUMOCTH CEPHIO TMPSMBIX HM3MEPCHHH,
OTpeNieNiAs CpelnHee 3HaueHHe H3MepseMOd BelIMYMHBI ((POKyCHOE
paccTrosiHue coOMparome JUH3bI), 00OCHOBBIBaTH BBHIOOP crocoba

M3MepeHus (M3MEepUTEIHHOTO Iprbdopa)

1.11

MPOBOJUTH HCCIENIOBAaHUE 3aBUCUMOCTEH (PU3MYECKUX BEIUYUH C
HCIOJIb30BAHUEM TIPSMBIX M3MEPEHUH: IUIAHUPOBATh HCCIICIOBAaHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (UKCHPOBATh pE3yJIbTaThl
MOJyYEHHOM 3aBUCUMOCTH (U3UYECKUX BEJIWYMH B BUAE TaOIMLU

rpauKoB, JeNaTh BHIBOBI IO PE3yJIbTaTaM UCCIIEOBAHUS

1.12

IIpOBOAUTD KOCBCHHBIC HU3MCPCHUMA (I)I/I3I/ILI€CKI/IX BCJIIMYNH:




IUIAHUPOBATh U3MEPEHUsI, COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY
U BBIIOJHATE M3MEPEHUs, CIeays MPENIOKEHHON HWHCTPYKLUH,
BBIYUCIISITh 3HAYEHHUE BEJIIMYMHBI W AHAJU3UPOBATH IIOJIYYEHHBIE

PE3yNbTaThI ¢ YUETOM 3a/IaHHOM MOTPEIIHOCTH U3MEPEHUN

1.13

CO6J'II-OI[aTB mpaBujia TCXHHUKH 0e30macHOCTH IIpu pa60Te C

1abopaTOpPHBIM 000pyI0BaHHEM

1.14

pa3nuyaTh OCHOBHBIC NPHU3HAKU HM3YUYCHHBIX (U3UUECKUX MOJENECH:
MaTepHualibHas TOYKa, a0COIOTHO TBEPJIOE TEJIO0, TOUCUHBIH HCTOUHHUK
CBETa, JIy4, TOHKas JIMH3a, IUIaHETapHas MOJENb aToMa, HyKJIOHHas

MOJCJIb aTOMHOI'O Aapa

1.15

XapaKTepu30BaTh MPUHLUIBI JOEHCTBUS HM3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOpPOM HAa HUX OIMCAHUSA, HUCIOJIb3Ys
3HaHHA O CBOMcTBaxX (U3MUECKUX SBICHUM U HEOOXOAUMBIE

(I)I/I3I/I‘-ICCKI/IG 3aKOHOMCPHOCTHU

1.16

UCIIONIB30BAaTh CXEMBl U CXEMaTUYHBbIE PUCYHKH M3YyYECHHBIX
TEXHUYECKHUX YCTPOWCTB, U3MEPUTEIIBHBIX puOopoB u
TEXHOJIOTHUECKUX TPOLECCOB IMPH PEIICHUH Y4eOHO-MPAKTUYECKUX
3a/1a4, ONTUYECKUE CXEMBI Ul OCTPOCHUS U300paKeHUH B TIOCKOM

3epKajie U coouparomieil TmH3e

1.17

IPUBOANUTH MNpHUMEphl (HAXOAUTh HMH(POPMALMIO O MpUMepax)
MPAKTUYECKOTO UCTIOIH30BAHUS (DU3UYECKUX 3HAHUI B MOBCETHEBHOMN
KU3HM U1 obecriedeHuss 0Oe€30IacHOCTH TpU  OOpallleHuu ¢
puOOpaMy U TEXHUYECKUMHU YCTPOMCTBAMM, COXPAaHEHUS 310pOBbs U

CO6J'IIOI[CHI/ISI HOPM 3KOJIOT'HYCCKOI'O ITIOBCACHUS B OKPY)KaI-OIHeﬁ cpeac

1.18

OCYILECTBIIATh MOUCK MHPOPMALUHU (PU3NYECKOTO COAEPIKAHUS B CETU
WutepHer, camocTosATeNnbHO (OpMyTUpysl TMOMCKOBBIN  3ampoc,
HaXOOUTb IIyTH  OINpPEAENEHUS  JOCTOBEPHOCTH  IOJy4EHHOH
uHpOpPMALlMM HAa OCHOBE HMMEIOLIUXCS 3HAHUM M JIOTOJIHUTEIBHBIX

HCTOYHHUKOB

1.19

WCIIONIb30BaTh IPU  BBHIMNOJHEHUM YYEOHBIX 33JaHUA  Hay4HO-
MOMYJIIPHYIO JINTEPaTypy (PU3HYECKOTO COJepKaHus, CIpPaBOYHBIE
MaTepuanbl, pecypchl cetu MHTepHeT; Bhnaaerb npuémMamu
KOHCIIEKTHPOBAHUs TEKCTa, Mpeodpa3oBaHusi HHPOPMALUU U3 OJHON

3HAKOBOM CHUCTEMBI B IPYTYIO

1.20

co3aaBaTb COOCTBEHHBIC NUCHMEHHEIE U YCTHBIC COO6HI€HI/I$[ Ha




OCHOBE HWH(OpPMAIMU W3 HECKOJIBKUX HWCTOYHHKOB (HPUIUIECKOTO
coJiepKaHus, MyOJIMYHO MPEACTaBIATh PE3yJIbTaThl NMPOEKTHOW WU
HCCIIENOBATEILCKOM  JEATEIBbHOCTH, IpPU  3TOM  I'PaMOTHO
WCIIOJIb30BaTh N3YYCHHBIN NOHATUIHBIN anmapaT U3y4aeMoro paszaeia
(GU3MKH U COMPOBOXKIATh BBHICTYIUICHHE MpPE3CHTALUMEH C y4EToM

0COOEHHOCTEH ayAUTOPUN CBEPCTHUKOB

1.21

IIPU BBITIOJIHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBAHUN (DU3MUECKUX
MPOLIECCOB PACTIPEACIISATh 00SI3aHHOCTH B TPYIIIIE B COOTBETCTBHH C
MIOCTaBJICHHBIMM  33Jja4aMM, CJIEAWTh 3a BBIIOJIHEHUEM IUIAHA
NEHCTBUI U KOPPEKTUPOBATH €r0, aJICKBATHO OIICHUBATH COOCTBEHHBIN
BKJaJ B JEATEIBHOCTh TPYIIIbI, BBICTPAUBaTh KOMMYHUKATHUBHOE

B3aUMOJICHCTBHE, MPOSIBIISAS TOTOBHOCTD pa3pemaTb KOH(IUKTHI




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KIIACC
Kon Kon
IIpoBepsiemble 31eMeHTHI COAEPKAHUS
pasaena 3JIeMEeHTa
®U3UKA U EE POJIb B ITIO3HAHUU OKPYXAIOIIEIO MUPA
®usznka — Hayka O Impupoje. SBieHus NpUPOABL.
1.1 ®u3nueckue  SBJICHUA: MEXAHUYECKUE, TEIUIOBbIE,
ANEKTPUYECKUE, MATHUTHBIC, CBETOBBIE, 3BYKOBBIC
Ousnueckue BeNMUMHBL.  M3MepeHne — (PU3MUECKUX
1.2 BenuunH.  Ousnmyeckue  mpubopel.  [lorpemrHocTts
u3MepeHnil. MexxayHapoaHas CUCTEMA €UHULL
EcTecTBeHHOHAy4YHBI METOJ IO3HAaHUA: HaAOIIOJCHUE,
1 13 MIOCTAaHOBKAa HAYYHOIO BONPOCA, BBIABUKEHUE TUIIOTE3,
' OKCIEPUMEHT 10 TMPOBEpPKE THIOTE3, OOBICHEHHE
Ha0JI0JTaEMOTO SBIICHUS
14 Onucanne PU3NIECKHUX SBJICHUHA C TIOMOIIBIO MOJIEIIeH
[TpakTiueckue pabOTHI:
W3mepenne pacCTOSHUN.
15 N3mepenne o0bEMa )KUAKOCTH B TBEPIOTO Tea.
. Ornpeznenennie pa3MepoB MaJbIX TEJ.
N3mepenne TemriepaTypbl PU MOMOIITH KUIKOCTHOTO
TEPMOMETPA U JATUMKA TEMIIEpaTyphl
INEPBOHAYAJIbHBIE CBEJAEHN A O CTPOEHMU BEILIECTBA
CrpoeHue BemiecTBa: aTroMbl W MOJEKYJbl, HX
2.1 pazMepbl. OmbIThI, JOKa3bIBAIOUIME JAMCKPETHOE CTPOECHHE
BEILIECTBA
5 JBwxxenne yactun BemecrBa. CBs3b  CKOPOCTH
2.2 JBW)KEHUA  4acTULl C  Temmeparypol. bpoyHoBckoe
nBIKeHue, 1uddy3us
53 B3anMopeiicTBrEe 4acTHI] BEIIECTBA: IPUTSHKEHUE U
' OTTAJIKUBAHUE
2.4 ArperatHble COCTOSIHUSI BEILIECTBA: CTPOEHHUE Ta3oB,




KuAkocTed U TBEPABIX  (KPUCTAIMYECKHX)  Tell.
B3auMocCBA3p MeXIy CBOWCTBAMHU BEILIECTB B Pa3HBIX

arperaTHblIX COCTOAHUAX W HUX ATOMHO-MOJICKYJIAPHBIM

CTpOEHUEM
2.5 OCco0CHHOCTH arperaTHhIX COCTOSTHUN BOJIBI
[TpakTrueckue pabOTHI:
Ounenka pguameTpa aromMa METOAOM psAoB (¢
ucrosb3oBanueM pororpaduii).
2.6 OnbITel 1O HAOJIOJEHUIO TEIUIOBOTO PaCIIUPEHUS

ras’os.
OnbITBl 1O OOHAPYXKEHHIO  JEHCTBHS  CHJI

MOJIEKYJISIPHOTO MPUTSKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

11 Mexanuveckoe JIBUKECHUE. PaBHOMEpHOE 3
' HEPABHOMEPHOE JABW)KEHHE
32 Ckopoctb. Cpennsisi CKOpPOCTb IPH HEPaBHOMEPHOM
' JIBUKEHUH. Pacdy€r myTH v BpeMeHU JBUKECHUS
SIBnenue uHepuuu. 3akoH MHEpuMU. B3aumoneincrtBue
33 TeJ KaK NMPUYMHA U3MEHEHHUS CKOPOCTU JIBHKEHUS TeIl.
Macca kak Mepa HUHEPTHOCTH Teja
34 [InotHocts  BemectBa.  CBS3p  IUIOTHOCTU — C
' KOJINYECTBOM MOJIEKYJI B €IMHHIIE 00bEMA BEIIECTBA
3.5 Cuna xak XxapakTepUCTHKa B3aUMOAECUCTBUS TeI
3.6 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MIOMOUIBbIO TUHAMOMETPA
37 SBnenue TAroTeHus U cwia TsoKkecTd. Cuila TSKECTH
' Ha Apyrux maHerax. Bec tema. HesecomocTs
3.8 Cuna Ttpenus. TpeHHE CKOJIbKEHUS U TPEHUE IOKOS.
' TpeHue B npupoie U TEXHUKE
19 Clo’)keHWe CHJI, HAIpPaBJICHHBIX MO OJHON MPSIMOM.
. PaBHOelicTBYIOIIAsA CUIT
[TpakTyeckue paboTHI:
3.10 OnpeneneHue CKOPOCTH PABHOMEPHOIO  JIBHKEHUS

(Luapm(a B KHUOKOCTH, MOACIN QJICKTPHUYICCKOI0O




aBToMOoOWIIT W Tak pganee). OmnpeneneHue cpeaHen
CKOpOCTH CKOJIBXEHHUs Opycka WM IIapuka II0
HAaKJIOHHOM miockocTd. OmnpeneneHue  IUIOTHOCTU
TBEPJIOTO Tena. OnbITHI, JIEMOHCTPHUPYIOILHE
3aBHCHUMOCTh pacTshkeHus (aedopMariiu) mpyKUHBI OT
OpUIOKEHHOW  cuiibl.  ONBITBI, JAEMOHCTPUPYIOLIHE
3aBUCHUMOCTb CHJIBI TPEHUS CKOJIBKEHHUS OT Beca Teja U

XapaKkTepa COIIpUKACAOIMNUXCA HOBerHOCTeﬁ

OusznuecKue SIBICHUSI B IPUPOJE: IPUMEPHI ABHKCHUS C

3.11 pa3IMYHBIMUA CKOPOCTSIMHU B >KMBOW U HEKHMBOM IPUPOJE,
JeCTBUE CUITBI TPEHUS B IPUPOJIE U TEXHUKE
3.12 TexHuuyeckue yCTpoicTBa: IMHAMOMETP, MOAIIMITHUKA
JIABJIEHUE TBEPJIBIX TEJIL, XKUJKOCTEM U TA30B
il HaBnenune tBEpAoro tenma. CrocoObl YMEHBIICHHS H
. YBEITUYCHUS TABICHUS
42 JlaBnenue raza. 3aBUCUMOCTD JaBJIEHUs Ta3a OT 00bEMa,
' TEeMIEPATYPbI
43 [lepenavya naBneHus: TBEPABIMHU TellaMU, KUJIKOCTIMU U
' razamu. 3akoH [lackamns. [ITHeBMaTHdecKkue MalIuHbI
3aBUCHUMOCTh  JABJICHUS OJKUAKOCTU OT TIyOWHBI
4.4 [Munpocratnueckuit mapagokc. CooOMIAIONINECS COCYIbI.
['unpaBnuyeckue MeXaHU3Mbl
Atmocdepa 3emnu u armoceproe nasiaenue. [IpuauHbI
45 CyIIECTBOBaHUSI BO3AYIIHON 00o0nouku 3emuid. OmnbIT
' Toppuuemnnu. 3aBUCUMOCTh aTMOC(EPHOTO JaBIECHUS OT
BBICOTBI HaJl YPOBHEM MODS
46 Wsmepenne armocdeproro namnenus. [Ipubopsr ams
' U3MepeHHs aTMOC(HEPHOro AaBJICHUS
[eiicTBre XUAKOCTM M Ta3a HA INOTPYKEHHOE B HHUX
4.7 Teno. BrelTankuBaromas (apXxumenoBa) cuiaa. 3aKOH
Apxumena
4.8 [TnaBanue ten. BoznyxomnnaBanue
49 [TpakTrueckue padbOThI:

HccnenoBanue 3aBUCHUMOCTH Beca Tela B BOJE OT




o0béMa mNOrpyKEHHOM B JKUAKOCTb 4YacTH Tela.
OnpeneneHne BBITAIKUBAIOLIEH CUJIBI, JEHCTBYIOIIEH Ha
TEN0,  MNOrpyx’éHHoe B  Kuakoctb.  I[IpoBepka
HE3aBHCHMOCTH BBITAJIKUBAIOIIEH CHIIBI, NEHCTBYIOIIEH
Ha TEJIO B OKUAKOCTH, OT Macchl Tena. OnbIThI,
JEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAJIKMBAIOLICH
CHJIBI, JCUCTBYIONIEH Ha TEJO B JKUIKOCTH, OT 00BEMaA
NOTPYXEHHON B KMJIKOCTh YacTH TeJla U OT IUIOTHOCTHU
KUJKOCTH. KoncTpyupoBanue  apeomerpa WU
KOHCTPYMPOBAaHHE  JIOAKM W  ompeaelieHue  eé

IPy30N0ABbEMHOCTH

4.10

®dusnueckue  SABIEHUA B NOpPUpPOAE:  BIUSHUE
aTMoc(epHOro JaBieHHs Ha KUBOM OpraHu3M, IJIaBaHUe

pBIO

4.11

TexHUYEeCKHue YCTPOWCTBA: COOOIMIAOIIUECS COCY/IBI,
YCTPOMCTBO BOJONPOBOAA, THIPABIUYECKUNA TIpecce,
MaHOMETp, OapoMeTp, BBHICOTOMEp, MOPIITHEBOW HACOC,

apeoMeTp

PABOTA, MOIIHOCTD, DHEPTUA

5.1 Mexanunueckas pabota
5.2 Mexanuyeckast MOLITHOCTh
53 [IpocTeie MeXaHU3MBI: pbIYar, OJOK, HaKJIOHHAas
' mockocTh. [IpaBuiio paBHOBECHUS pblUara
5.4 [IpumeneHue npaBuiia paBHOBECHUS pbluara K 0JIOKy
«3omoroe  mpaBuso»  MexaHuku.  Koadduuuent
5.5 MOJIE3HOI'0 JEUCTBUSA MEXaHU3MOB. [Ipocteie
MEXaHU3MBI B OBITY U TEXHHUKE
5.6 [ToTenmanpHast SHEPTUU TeNa, MOTHATOTO HaJ 3eMIEN
5.7 Kunernueckas sHeprus
53 [Tonnass MexaHuyeckas SHeprus. 3aKOH HM3MEHEHUS U
' COXPaHEHHUsI MEXaHUYECKOW SHEPTUU
[IpakTrueckue pabOTHI:
59 Onpenenenue  pabOTBl  CWJIBI ~ TPEHHS  NpHU

pPaBHOMEpPHOM  JBMKEHMM Te€la MO0 TOPU30HTAJIBHOM




NOBEPXHOCTHU. MccnenoBanne yciaoBUiM paBHOBECHS phlYara.
N3mepenne KII/] HaknoHHON miockocTu. M3ydeHue 3akoHa

COXpPaHCHUA MEXaHUYECKOM SHECPIrun

duznyeckre SIBICHUS B npupoac: pblHaru B TCIIC

5.10
YyeJaoBeKa
TexHuuyecKkue yCTpOMCTBA: pblYar, TMOJABWXHBIM U
5.11 HETIOJIBYKHBIA OJIOKM, HAKJIOHHAS TUIOCKOCTh, TIPOCTHIC
MEXaHHU3MBI B OBITY
8 KJIACC
Kon Kon
IIpoBepsiemble 371eMeHTHI COAEPKAHUS
pasaena 3JIeMEeHTA
TEITUJIOBBIE ABJIEHUA
OCHOBHBIE  TOJIOKEHHUSI ~ MOJEKYJISIPHO-KMHETHYECKOM
61 TEOpHH CTPOCHHUS BemecTBa. Macca ©  pa3mepsl
. Mosiekysn.  OmbITBI,  TOATBEPXKIAIOIMINE  OCHOBHBIC
MOJIOKEHUS MOJIEKYJISIPHOKMHETHUECKON TEOpUH
Mopgenmu  TBEpAOrO, JKHIAKOTO W  Ta3000pa3HOTO
6.2 coctosiHMIl BemecTBa. Kpucramnnueckue u amopdHbie
Tela
OOBsicHEHHEe CBOWCTB ra3oB, KUJIKOCTEH W TBEPIBIX TEJ
6.3 Ha OCHOBE TIOJOXEHUU MOJEKYJISIPHOKHHETUYECKON
6
TEOPUH
6.4 CmauuBaHuE U KalUWUISIPHbIE SIBJICHUS
6.5 TennmoBoe paclipeHue U ckaTue
66 Temneparypa. CBs3p Temneparypsl €O CKOPOCTBIO
' TEIIOBOIO ABMKCHHS YACTHI]
67 Buytpennss sueprus. CriocoObl U3MEHEHUsI BHYTPEHHEH
' SHEPTUH: TEIUIONIEpeiaua U COBEPILICHUE PaOOThI
6.8 Buasl Tenonepenauu: TEmIONPOBOJIHOCTh, KOHBEKIUS,
' W3ITy4eHUE
6.9 KomnuectBo  TemnoThl.  YaelnpHas  TEINIOEMKOCTH




BCIICCTBa

TemmooOMeH U TEIIOBOE paBHOBECHUC. ypaBHeHI/Ie

6.10
TEIJIOBOro OanaHca
611 [InaBneHue u oTBEp/IEBaHNE KPUCTATUIMUECKUX BEIIECTB.
' VY nenbHas TemoTa riaBiIeHUs
[TapooOpazoBanue u  KoHAeHcamus.  Mcmapenwue.
6.12 Kunmenne. VYnenpHas  Temiora  mapooOpa3OBaHMUS.
' 3aBUCUMOCTh TEMIIEpaTyphl KUTIEHUSI OT aTMOC(HEPHOTO
TABIICHUS
6.13 BnaxHocTh Bo3ayxa
6.14 DHeprus TOIUIMBa. Y IeibHas TEIIOTa CrOpaHus
[Ipunnuner  paGoter  TemmoBbix — aBurateneit  KITJ]
6.15 TEIJIOBOT'O ABUTraTelsl. 1eIUIOBbIE ABUTATENIM W 3alllUTa
OKPY’KaloIlleH cpeibl
3aKOH COXpPaHEHUs U MPEBPALICHUS SHEPTUH B TEIUIOBBIX
6.16
npoiieccax
[IpakTuueckue paboOTHI:
OnpiTel 1O OOHApY)XEHHIO  JEHCTBUS  CHII
MOJIEKYJISIPHOTO MIPUTSKEHUS.
OnpIThl N0 BBIPAIIMBAHUIO KPUCTAJUIOB MOBApEHHOMU
COJI WJTU caxapa.
OnpITel 1O HAOMIONEHUIO TEIMJIOBOIO PACHIMPEHUs
rasoB, JKMJKOCTEU U TBEPABIX TEIN.
Omnpenenenue JaBJICHUS BO3ayXa B OAJUTOHE IIIPHIIA.
6.17 OnbIThI, JEMOHCTPUPYIONIME 3aBUCHUMOCTh JaBJICHUS

BO3/lyXa OT ero 00bEMa U HarpeBaHMs HIIH OXJIAXKICHHUS.
[IpoBepka rumoTe3spl JUHEHHOW 3aBUCUMOCTH JIJTMHBI
CTOJIOMKA JKUJAKOCTH B TEPMOMETPHYECKOH TpyOKe OT
TeMIIepaTyphbl.
HaGmronenne n3MeHeHus: BHYTPEHHEH SHEPruy Tena B
pe3yJbTare Tersionepeaays U paboThl BHEIIHUX CHUIL.
HccnenoBanne  sIBICHUS TemIooOMeHa  TpH

CMEILIMBAHUM XOJIOJIHOU U TOpPsYEr BOJIBI.




OrmpezenieHne KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO
BOJIOM MpU TEIJI0OOMEHE C HarpeTbiM METAUTHYECKUM
IUAJTUHIPOM.

Ornpenenenne yaenbHOU TEMIIOEMKOCTH BEIIECTBA.

UccnenoBanue nporiecca nCrapeHusl.

Ormpenenienne OTHOCUTEIBHON BJIAXXKHOCTH BO3/yXa.

OHpeI[eJ'ICHI/IC y,HeHBHOﬁ TCIIJIOTHI IIJIABJICHUA JbAA.

6.18

®u3nyeckue ABJIEHUA B MNPUPOJE: MOBEPXHOCTHOE
HATSOKCHWE W KANMWULIPHBIC SBJICHHS B TMPHPOJE,
KPHUCTaJUTBI B TIpupoe, uanydenue CoiHIa, 3aMep3aHue
BOZ0EMOB, MOpPCKHE OpH3bI; 00pa30BaHKE POCHI, TyMaHa,

HHes, CHeTa.

6.19

TexHuueckue  yCTpOMCTBA:  KalMJUIAPBI, IPUMEPHI
HCIIOJIb30BAaHUS KPUCTAJIOB, JKMJIKOCTHBIA TEPMOMETP,
JATYMK TEMIEpPaTypbl, TEPMOC, CHCTEMa OTOIUICHUS
JIOMOB, THTPOMETPBI, NCUXPOMETp, MapoBas TypOuHa,

ABUTATCIIb BHYTPCHHCTO CTOPaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE SABJIEHU S

7.1 OnexTpusanus Tein. J[Ba poga 3JIeKTpUUECKUX 3apsiioB
B3aumoneiictBue 3apspkeHHBIX Ten. 3akoH  KyioHa

7.2 (3aBHCHMOCTB CHJIbI B3aUMOJIEUCTBUS 3apsKEHHBIX TEN OT
BEJIMYMHBI 3aps/10B U PACCTOSHUS MEXTy TeJIaMH)
Onexrpuueckoe nose. HanpsskEHHOCTD JEKTPUUECKOTO

7.3 nosst. 1IpyHOMO Cyneprno3uiuu IEKTPUYECKUX TMOJIeH
(Ha KaYECTBEHHOM yPOBHE)
Hocurenu »snexTpuyeckux 3apsaoB. OJIeMEHTapHBIN

7.4 anekTpuuecknii 3apsaa. Ctpoenue aroma. [IpoBogHuky n
TUDJIEKTPUKU

7.5 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

6 ONEeKTpUYeCKUid  TOK.  YCIOBHA  CYIIECTBOBaHMS

' ANEKTPUYECKOr0 TOKa. ICTOYHMKHN MOCTOSIHHOTO TOKa
7.7 JencTBus AIEKTPUYECKOTO TOKa (TerutoBoe,




XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

KHUIAKOCTAX U Ira3dax

Onextpuueckas uenb. Cuia TOKa. OJIEKTPUUECKOE

7.8

HaIpsHKEHNE

CornpotuBieHue MIPOBO/IHUKA. Y nenpHOE
7.9

COTIPOTHUBIICHUE BEIIECTBA
7.10 3akoH OMa Juist yyacTKa Lenu

[TocnenoBarenbHOE W MApaAJJIEIBHOE  COCIUHEHUE
7.11

MIPOBOJIHUKOB

PaGorta u MOIIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
7.12

Jxoyis — Jlenna

DneKTpuyeckue Lenu U MOTPEOUTENH SIEKTPUUECKOMN
7.13

sHepruu B ObITy. KopoTKoe 3aMbIkaHme

IlocTosnable MarHuThel. B3auMmonelcTBUE IOCTOSHHEBIX
7.14

MarguToB

MarautHoe T1ojie. MarHuTtHoe T1oje 3eMJIH MU €ro
7.15

3HAUEeHHE JUISA )KU3HU Ha 3eMIle

OmneiT Opcrena. MaroutHoe 1oJie 3JEKTPUUECKOTO TOKA.
7.16

[IpuMeHeHne >EKTPOMArHUTOB B TEXHUKE

JlelicTBME MAarHUTHOrO IIOJIS HA MPOBOJHUK C TOKOM.

DNeKTpOABUTATENIb MOCTOSHHOTO TOKa. Vcmonb3oBaHue
7.17

3JIEKTPOJIBUTATENIE B TEXHUYECKHX YCTPOMCTBAX M Ha

TpaHCIopTe

Oneitel  @apages.  SIBieHue  3IEKTPOMArHUTHOMN
7.18

unaykiuu. [Ipasuno Jlenma

DNeKTPOTeHEPaTOP. Crioco0sl MOJTyYEHUS
7.19 BJIEKTPUYECKON SHEPIUH. DJIEKTPOCTAaHIIUK ~ Ha

BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU

[IpakTuueckue paboOTHI:

OMnbITH 10 HAOJIOJACHHIO DJICKTPHU3AIUN TET WHIYKIUCH
7.20

" IpH COIIPUKOCHOBCHUH.

UccnenoBanue AEUCTBHS DJIEKTPUYECKOrO IO  Ha




MIPOBOJAHMKY U TUDJIEKTPUKHU.
COopka ® mpoBepKa pabOTHl SJIEKTPUUYECKON IeTH
MOCTOSIHHOT'O TOKA.

W3mepenue u peryIupoBaHue CUIbI TOKA.

W3mepenue u perynupoBaHue HaNPsHKEHUS.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UIYIIETO Yepe3
pEe3UCTOp, OT CONMPOTHUBJICHUS PE3UCTOPA U HAIPSIKEHUS
Ha pe3UCTOpE.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh
ANEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
JUIMHBI, TUIOLIAU TIOTIEPEYHOT0 CEYEHUS U MaTepHalia.
IIpoBepka TmpaBwiia CIOXKEHUS HANpsHKEHUN 1pu
[IOCJICZIOBATEIbHOM ~ COEIMHEHUU JBYX PE3UCTOPOB.
[IpoBepka mpaBuiia A CHIbl TOKAa MpHU MapajlieIbHOM
coequHeHUH  pe3uctopoB.  OmpeneneHue  pabOTHI
NEKTPUYECKOTO TOKA, MIYLIErO0 4Yepe3 Pe3UucTop.
OnpeneneHue  MOIIHOCTH — 3JIEKTPUYECKOIO  TOKA,
BBIIIEISIEMOM Ha pe3ucrope. MccienoBanne 3aBUCHMOCTH
CWJIBI TOKA, UIYIIETO 4Yepe3 JIAMIOUYKY, OT HalpsHKEHHS
Ha Hell. Onpenenenue KIIJL narpesarens. MccnenoBanue
MarHMTHOTO B3aUMOJEHCTBUS IOCTOSHHBIX MarHHUTOB.
W3y4yeHre MarHuTHOTO MOJIsl MOCTOSIHHBIX MarHUTOB MpU
ux oObeAMHEHMH U  pasneneHud. VccnepoBaHue
JEUCTBHUS SJIEKTPUUECKOTO TOKA Ha MATHUTHYIO CTPEJIKY.
OneIThl, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIBI
B3aMMOJICHCTBUS KaTyIIKU C TOKOM M MarHuTa OT CHJIbI
TOKa M HalpaBleHWs TOKa B KaTymke. M3yueHue

JEUCTBUS MarHuTHOTO IIOJIS Ha IIpOBOAHHUK C TOKOM.

Konctpyuposanue u U3y4YeHUe paboThI
BIIEKTPOABUTATETISA. N3smepenne KII
3JIEKTPOJBUTATEIIBHOM YCTaHOBKH. OnbITHI o

HCCICAOBAHUIO SBJICHUA BHCKTpOMaFHHTHOﬁ HWHAYKIUHU:

HUCCICI0OBAaHUC M3MEHCHMI 3HAUCHUS U HaITpaBJICHUA




WHIYKIMOHHOTO TOKa

7.21

Odusuyeckue SBICHUS B TMPUPOJE: AICKTPUUECKUE
SBJIIGHU B  arMmocdepe, DIJICKTPUUYECTBO  JKUBBIX
OpraHW3MOB, MarHUTHOE TOJIE 3eMJIH, APEi( IMOIFOCOB,
POJIb MATHUTHOTO TIOJIS JJISl )KU3HU Ha 3emuiie, MOJIIPHOE

CHUAHHUC

7.22

TexHuueckue yCTpOWCTBA: AJIEKTPOCKOI, aMIEpMET),
BOJIbTMETp, PEOCTAT, CUETUYUK DICKTPUUECKON SHEPTUH,
3JIEKTPOOCBETUTENFHBIE ~ MPUOOPBI,  HarpeBaTelbHbIC
ANEKTPONPUOOPHI (npumepsl), JEKTPUYECKHUE
MpEeIOXPaHUTENH, JJIEKTPOMArHUT, 3JIEKTPOJBUTATEINb

IIOCTOAHHOTI'O TOKa, rCHCPATOp NOCTOAHHOI'O TOKA

9 KJIACC
Kon
Kon snementa [IpoBepsiembie 37IEMEHTHI COAEPIKAHUS
paszena
MEXAHUWYECKUE SBJIEHUA
21 Mexannyeckoe ABuKeHHE. MarepuanbHas — TOYKa.
. Cucrema orcuéra

8.2 OTHOCHUTEIBLHOCTS MEXaHUYECKOTO IBUKCHUS

8.3 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE
HepaBuomepHoe MPAMOJIMHENHOE JIBUKECHUE.

8.4 Cpennsis 4 MIHOBEHHass  CKOpPOCTb  Tella  IpHU

q HEPAaBHOMEPHOM JIBHXKCHUH
g5 VYckopenue. PaBHOyCKOpEeHHOE IIPSIMOJIMHEMHOE
' JBUYKEHUE

8.6 CBoOonHoe nmagenue. OneliTel [anuies
PaBHOMepHOE nBUkeHHE TIO OKpyx)HOCTHU. [lepron u

8.7 yactora oOpamieHus. JIuHelHas u yrioBas CKOPOCTH.

LleHTpOoCTpEMUTENBHOE YCKOPEHHE
8.8 [Tepssiit 3akoH HeroTOHA
8.9 Bropoii 3akon HeroTtoHa




8.10

Tpernii 3akoH HproToHa

8.11 [IpuHIUI cynepno3unuu Cuil
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 Cuna TpeHHMs: cuia TPEHUS CKOJIbKEHHUS, Cuja
' TPEHUS TIOKOSI, IPYTHUE BUIBI TPECHHS
%14 Cuna TSKECTM U 3aKOH BCEMHUPHOIO TSITOTEHHUS.
. YckopeHnue cBOOOAHOTO MaAeHUS
815 Isuwxenne  mmaHetr  Bokpyr  Comuma.  Ilepmas
' KocMu4eckasi CkopocTb. HeBecoMocTh U neperpys3ku
%16 PaBHOBecue  martepuanbHOM  TOYKH.  AOCOIIOTHO
' TBEPIOE TEIIO
%17 PaBHOBecue TBEPAOro Tena € 3aKPEIIEHHOW OCKIO
. BpaieHusi. MoMeHT cuiibl. LIeHTp TskecTn
8.18 Nmnynbse Tena. U3Menenne ummynsca. Miynbe cubl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 PeakTuBHOE IBUXKEHUE
8.21 Mexanundeckas paboTa U MOIITHOCTb
82 PaGora cun TskecTH, ynpyroctd, TpeHus. CBs3b
. SHEPruM U paboThl
223 [loTrenuumanpHass dHeprus Tena, NOJHATOIO  HaJ
' MOBEPXHOCTHIO 3eMJIIU
8.24 [ToTeHumanpHast YHEPTHS CKATON MPYKUHBI
Kunernueckas sneprus. Teopema O KHHETHYECKOU
8.25
SHEPTUH
8.26 3aKOH COXpaHEHUsI MEXaHUYECKOM IHEPTUH
[IpakTuueckue paboOTHI:
Onpenenenne cpeHE CKOPOCTH CKOJIBKEHUS Opycka
WIM JBWKEHUS IapuKa IO HAKJIOHHOW IUIOCKOCTH.
OmnpeneneHne yCKOpeHUsl Tejla IPU PaBHOYCKOPEHHOM
8.27 IBIKECHUH 110 HAKJIOHHOW IVIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BpPEMEHH IIpH
PaBHOYCKOPEHHOM JBM)KEHUH 0€3 HayaJIbHOW CKOPOCTH.
[IpoBepka TUNOTE3Bl: €CIM IPU PABHOYCKOPEHHOM

JIBUKEHUM 03 HadajdbHOW CKOPOCTH IYTH OTHOCSTCS




KaKk psJ  HEYETHBIX YHCET, TO COOTBETCTBYIOIIWEC
POMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCHMOCTH CHJIBI TPEHUST CKOJIBKCHHUS
OT CHJIBI HOpPMaJIbHOTO JaBiieHUs. OmnpeneneHue
kodpdunmeHTa TpeHus CKoibkeHus. OnpeneicHue
KECTKOCTH TPYXHHBL. OmnpezencHue padOThI  CHITBI
TPeHHUST TPU PABHOMEPHOM JBMKCHHHM Tela IO
TOPH30HTAILHOW TIOBepXHOCTU. OrmpeneneHue padoThI
CWIBl  yOPYrOoCTH  MNpU  HOABEME  Tpy3a C
WCTIOJIB30BAHUEM  HETOJBIXKHOTO W TOJBH)KHOTO

0JIOKOB

duznyeckue SIBICHUS B npupoac: MpujrBbl U OTJIMBBI,

8.28 nBrkeHue TuiaHeT COJHEYHOM CHUCTEMbl, PEaKTHBHOE
JBUKEHUE KUBBIX OPraHU3MOB
8.9 TexHuyeckue  yCTpOMCTBA:  CHUAOMETP,  JATYUKHU

ITOJIOXKEHUS, PACCTOSIHUS M YCKOPEHUs, PaKEThI

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe neuxenne. OCHOBHbIE XapaKTEPUCTUKH

> KosIe0aHUI: IepUo/I, YacTOTa, aMILIUTYAa
97 MaremaTruueckuit u NPy KUHHBINA MasITHUKH.
' [IpeBpaienue 3Heprun Npu KojaedaTenbHOM ABHKEHUN
93 3aryxatonme KoyiebaHus. BbIHYKICHHBIE KOJIeOaHUsI.
' Pe3onanc
Mexannuyeckue BOJHBL. CBONMCTBA MEXaHUYECKUX BOJIH.
94 [IpononpHble M nonepedHble BONHBI. JlJIMHA BOJHBI U
' CKOpOCTb €€ pacnpocTpaHeHus. MeXaHMuecKue BOJIHBI
B TBEPAOM TEJIE, CEUCMUYECKHE BOJIHbI
9.5 3Byk. [’ pomkoCTb 1 BbICcOTa 3ByKa. OTpa)keHUE 3ByKa
9.6 WNudpasByk u ynpTpa3Byk
[IpakTuyeckue pabOTHI:
OmnpeneneHnne 4YacToTbl M TepHoAa  KoJjeOaHMi
97 MaTeMaTU4YeCKOro MasiTHUKA.

OmnpeneneHnne 4YacToTbl M TepHoAa  KoJjeOaHMi
NPY>KUHHOTO MasiTHUKA

HccnenoBanne 3aBHCUMOCTH — Ilepuofa  KojeOaHMH




MOJIBEIICHHOTO K HUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH  TMepUOJa  KOJeOaHMIA
MPY’KMHHOTO MasTHHKAa OT Macchl rpysa. [IpoBepka
HE3aBHCUMOCTH nepuozaa Kosie0aHuit rpysa,
MOABEIICHHOTO K HUTH, OT MAacChl Tpy3a U KECTKOCTU
npyxuHsbl. 3Mepenne yckopenusi cCBOOOIHOTO MaieHUs
duznyeckue SBICHUS B MPUPOJE: BOCIPUSTHE 3BYKOB
9.8 KUBOTHBIMH, 3E€MJICTPSICEHUE, CEUCMHUYECKHE BOJIHBI,
IyHaMH, X0
99 TexHuyeckue yCTpPOMCTBA: 3XO0JOT, HCHOJb30BAHHUE
' yIIbTPa3ByKa B OBITY U TEXHUKE
SJIEKTPOMATHUTHOE ITTOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI
101 DNEeKTPOMarHuTHOE ToJie. DJIEKTPOMArHUTHBIE BOJHBI.
' CBoiiCcTBa 2JIEKTPOMArHUTHBIX BOJTH
10.2 [kana 31€KTpOMarHUTHBIX BOJIH
103 DnekTpoMarHuTHasi npupoja cBera. CKOpPOCTh CBeTa.
. BousiHOBBIE CBOMCTBA CBETA
10 [IpakTrueckue pabOTHI:
10.4 N3ydyeHne CBOICTB  3JIEKTPOMAarHUTHBIX BOJH C
TTOMOIIIbI0 MOOMIIBHOTO TeedoHa
®dusnueckne SBICHUS B TMPUPOJE: OUOIOTHYECKOE
10.5 NeNcTBUE BUJIUMOTO, yIbTPaPUOIETOBOTO u
PEHTI€HOBCKOTO M3JTy4eHU I
10.6 Texanueckue YCTpOWCTBA: UCIIOJIb30BaHUE
' AIEKTPOMArHUTHBIX BOJIH JJISi COTOBOM CBSI3U
CBETOBBIE SBJIEHUA
11.1 JlydeBas monenb cBeta. IcTOUHMKY cBETa
11.2 [IpsimonrHEHOE pacpoCTpaHEHUE CBETA
13 Otpaxenue cBera. [Inockoe 3epkano. 3aKOH OTpaKEHUS
11 . CBeTa
114 [Ipenomnenue cBeta. 3aKOH TPEIOMIICHUS CBETA.
' [TonHOE BHYTpEHHEE OTpaKEHHE CBETA
11.5 Jlunza. Xop ydeit B IMH3E
11.6 Onrtuyeckast cucrema QoToanmnapaTa, MHUKPOCKONAa H




TCICCKOIIa

11.7

I'maz xak onTudeckas cuctema. bnu3opykocTs

JaJIbHO30PKOCTDb

11.8

Paznoxxenue 6emoro ceera B criektp. OnbiTel HeroTOHA.

CnoxxeHue CIICKTPAJIbHBIX IBETOB. I[I/ICHepCI/ISI CBCTa

11.9

[IpakTuyeckue pabOTHI:

HccnenoBanue  3aBUCUMOCTH  yIyla  OTpa)KE€HUs
CBETOBOIO JIy4a OT yIJIa [aJCHHUs.

N3yuenne xapakTepuCTUK M300paKeHUS TIPEeIMeTa B
IIJIOCKOM 3€pKalle.

HccnenoBanue 3aBUCUMOCTH  yria IPEJIOMIIEHUS
CBETOBOI'O JIyda OT yrila MaJeHUs Ha IPaHULE «BO3AYX —
CTEKJIIO».

[Tonyuenue n300pa’keHH ¢ TOMOIIBIO COOMparoIIen
JIMH3BI.

Omnpenenenue HOKYCHOIO PACCTOSHUS U ONTUYECKON
CHJIBI COOMPAIOIIEH JTUH3HI.

OmnbITHI IO PA3IOKEHUIO OEIOro CBETa B CIEKTP.

OnpIThl 1O BOCHPHUATHIO LIBETa IMPEIMETOB INPU HX

Ha6J'II-OI[eHI/II/I 4Cpe3 IBCTOBLIC (I)I/IJ'IBprI

dusznyeckue SBICHUS B IMpUpoOAC: 3aTMCHUS COJ'IHI_IB. n

11.10 JIyHBI, T[BETA TEJ, ONTHYCCKHE SBJICHHS B arMocdepe
(uBet Heba, pedpakius, pagyra, MUPax)
T Texuunyeckue yCTpoiicTBa: OUKH, MIEPUCKOIL,
' (doToanmapar, ONTUIECKUE CBETOBOIBI
KBAHTOBBGIE ABJIEHUA
21 Omneitel Pesepdopna u mimaHeTapHas MOJAENh aTOMA.
' Moaens atoma bopa
Hcnyckanne u moryiomnieHue cBeta aroMoMm. KBaHTHI.
12 122 JIunenyaTsle CIIEKTPbI
12.3 PaguoaktuBHOCTE. Anb(a, 6eTa- u raMMa-u3IydeHus
14 Crtpoenune aromHoro sapa. HyxinonHas Mozens
. aTOMHOTO siapa. M3oTonsl
12.5 PapnoaktuBHbeie npespauieHud. Ilepuon momypacnana




ATOMHBIX AACP

SAnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsA0BOIO U

12.6
MacCOBOI'0 YUCEI
12.7 DHeprus CBI3U aTOMHBIX sifiep. CBsI3b MacChl U SHEPTUU
128 Peakiuu cunaTe3a u nenenus saep. ICToOUHUKH 2HEPTUU
' ConHua u 3B€311
129 Snepnas osHepreruka. JlelicTBHUE  paJMOAKTHUBHBIX
' M3JIyYCHUH Ha )KUBBIC OPTaHU3MBI
[IpakTuueckue paboOTHI:
HaGmronenne CHjomiHeIX M JIMHEHYATHIX CHEKTPOB
U3ITy4YEHUs.
12.10
UccnenoBanue TpPEKOB: M3MEPEHUE SHEPIMM YACTHILIBI
10 TOPMO3HOMY TyTH (110 (hoTOrpadusim).
N3mepenue paanoaktuBHoro ¢hoHa
®uznueckue SABJICHHS B MPUPOJE: ECTECTBEHHBIN
pPaIuOaKTUBHBIN ¢on, KOCMHYECKHUE JTy4H,
12.11 palMOAaKTUBHOE M3JIyYEHUE MPUPOJTHBIX MHUHEPAJIOB,
JICCTBUE PAaJUOAKTUBHBIX H3JIydCHUH Ha OPraHu3M
YeJ0BeKa
1212 Texuuueckue YCTpOMCTBA: CIIEKTPOCKOII,

VMHJUBHyaJIbHBIA TO3UMETp, KaMepa Buiibcona




INPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHUS OCHOBHOM OBPA3OBATEJBHON ITPOT'PAMMBI OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOoOBaHUs

IIpoBepsiemblie TpeOGOBAHUS K NMPEAMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHSI OCBOCHHUSI OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero oopaszosanust Ha ocHose PI'OC

[lonumanue poau  (GU3MKM B HAaydyHOH  KapTUHE  MHUDA;
c(OPMHPOBAHHOCTH 0A30BBIX MPEICTABICHUI O 3aKOHOMEPHOM CBSI3U
¥ TI0O3HABAEMOCTH SIBJICHHH MPHUPOJBI, O POJH OIKCIIEPHMEHTa B
¢usuke, o cucremooOpasyiomeid poau (GU3MKKM B pa3BUTUHU
€CTeCTBEHHBIX HAyK, TEXHUKH ¥ TEXHOJOTHUH, 00 DBOIIOLUHU
¢u3n4ecKUx 3HAHUW U UX POJM B IIEJIOCTHON €CTECTBEHHOHAYYHOH
KapTHHE MHUpa, O BKJAJEC POCCHHCKUX M 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSACHEHHE HPOLIECCOB OKPYIKAIOLIETO

MHpa, pa3BUTUC TEXHUKU U TEXHOIOTHI

3HaHUsA O BHJAAX MaTepud (BEIIECTBO W TOJE), O ABMXCHUH KakK
crocobe CyIIiecTBOBaHUsI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHOM Teopun
CTPOCHHUSI BellecTBa, O (U3NYECKOH CYIIHOCTH SIBICHUN HPUPOIBI
(MexaHUYeCKUX, TEIUIOBBIX, JJIEKTPOMAarHUTHBIX U KBaHTOBBIX);
YMEHHE pazinyaTh SBJICHUS IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX TaHHOE (PU3MUecKoe SBJICHHE;
YMEHHE PacriO3HaBaTh MPOSBICHUE U3YyYCHHBIX (U3UYECKUX SBICHUN
B OKpYXXalollleM MHUpEe, BBIIENSAsS WX CYHIECTBEHHbIE CBOICTBa

(mpu3HaKM)

Bianenue ocHoBaMM TMOHATUMHOIO anmapara U CHUMBOJMYECKOTO
s3bIKa (PU3UKHU U KCIIOJIb30BAHME WX JUIS pelIeHHs Y4eOHBbIX 3a/1ad;
YMECHHE XapaKTepH30BaTh CBONCTBA TN, (U3MUYECKUE SIBICHUS U

IpONLECChI, UCITIOJIb3Y (bYH,I[aMeHTaJ'II)HBIC N OMIINPUYICCKHUE 3aKOHBI

VMenune onuchBaTh HN3YYCHHBIC CBOMCTBA TENI U (1)I/ISI/I‘ICCKI/IC SABJICHUS,

UCTOJNB3Ys (PU3HUECKUE BETMUHHBI

Brnagenne ocHOBaMH METOJOB HAy4YHOTO T[IO3HAHUS C Y4ETOM
coOmoieHns paBWJl OE30MacHOTO TpyJa: HAOMIOACHUE (PU3MUECKHX
SIBJICHUM:

YMEHHE CaMOCTOSITEIbHO COOMpATh SKCIEPUMEHTAIBHYIO YCTaHOBKY




U3 JTaHHOTO Habopa 00OpYIOBaHUS MO MHCTPYKILWH, OMHCHIBATH X0
OIIbITA U 3alUCBIBATh €0 PE3yJIbTaThl, (POPMYIUPOBATH BBIBObI;
MIPOBEJICHUE NPSMbIX U KOCBEHHBIX U3MEPEHUN (PU3NYECKUX BEJIINYMH:
YMEHUE IUJJaHUPOBaTh M3MEpPEHMs, CaMOCTOSATENILHO COOUpaTh
OKCIIEPUMEHTAIBHYIO  YCTAHOBKY II0 MHCTPYKLUH, BBIYUCIATH
3HAUEHUE BEJIMYMHBI M aHAJIU3UPOBATH IOJyYECHHBIE PE3YJbTATHI C
Y4ETOM 3aJaHHOU MOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHHUN;
IIPOBEJICHUE  HECIOXKHBIX  DKCIEPUMEHTAIBHBIX  HCCIIECJOBAaHMIA;
CaMOCTOSITENIFHO ~ COOMpaTh AKCHEPUMEHTAIBHYIO YCTAaHOBKY U
IIPOBOAWTH  MCCIENOBAHWE 10  UHCTPYKLHH,  IPEACTaBIATh
MOJTyYCHHbIE 3aBUCHMOCTH (PM3MUYECKMX BEIMYHMH B BUJAE TaOIUI] U
rpaMKoOB, yUUTHIBATh MOTPEIIHOCTH, J€JIaTh BHIBOJIBI IO PE3YJIbTaTaM

HUCCICO0OBaHUA

[lonnmaHue  XapakTepHBIX  CBOMCTB  (pu3Mueckux  Mojenei
(MaTepuasibHasi TOYKa, a0COJIIOTHO TBEPIOE TENIO, MOJETH CTPOSHUS
ra3oB, JKMJIKOCTEH W TBEpABIX TeJ, IJIAHETapHAas MOJEIb aToMa,
HYKJIOHHAsi MOJENb aTOMHOTO sipa) U YMEHHUE NPUMEHSITh HUX JUIsS

00BsICHEHUS (PU3HUECKUX TPOIIECCOB

YMmeHue oOBSACHATH (PU3MUECKUE MPOLECChl U CBOMCTBA TN, B TOM
Yyyclieé U B KOHTEKCTE CHUTyallM NpPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISABJIATH IPUUNHHO-CJIECTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHUE C OMOPOM Ha M3yUYEHHbIE CBOMCTBA (PU3NYECKUX

SIBJICHI/Iﬁ, (pI/ISI/I‘{CCKI/Ie 3aKOHBI, 3aKOHOMCPHOCTHU U MOACIIN

YMmeHue pemaTth pacu€THble 3a1aud (Ha 6aze 2 — 3 ypaBHeHHil),
UCTONB3YsSd 3aKOHBI W (OpPMYJIBI, CBS3BIBAIOIINE  (PU3UUECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3alMCHIBaTh KpAaTKOE YCJIOBHME 3aJauy,
BBISIBIIATE HEAOCTAIOIINE HAaHHBIC, BBHIOMPATh 3aKOHBI U (HOPMYIIBI,
HeoO0XouMBbIe Ui €€ pEelLIeHHUs, UCTIONIb30BaTh CIPaBOYHbIE JAHHBIE,
MIPOBOJUTH Pac4YE€Tbl M OLICHUBATh PEAIMCTHYHOCTH IOJY4YEHHOTO
3Ha4YeHus1 (hU3NYecKol BEIMUYUHBI; YMEHHUE OIPENENATh Pa3MEepHOCTh

(bu3N4eCcKoil BETMYNHBI, TIOTy9eHHON TPU PEIICHUH 3a/1a4n

YMeHHne XapakTepu3OoBaTh MPUHLHUINBI  JACHUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIIe OBITOBBIX MPUOOPOB, U MPOMBIILICHHBIX
TEXHOJIOTUYECKUX MPOIECCOB MO UX OMUCAHUIO, UCTIONB3Ys 3HAHUS O

CBOMCTBaxX (bl/ISI/I‘IeCKI/IX SBJICHUH U HeO6XO,Z[I/IMLIC (1)1/131/1%01(1/16




3aKOHOMEPHOCTH

10

YMeHHe UCHONb30BaTh 3HAHUS O (PU3HYECKUX SBICHHUAX B
MOBCEIHEBHOM JKM3HM s oOecredeHuss OE30HacHOCTH  TIPH
oOpamieHun ¢ OBITOBBIMM ~ HpuOOpaMH M TEXHUYECKUMHU
yCTPOWCTBAMH, COXpPAHEHHsI 310pOBbS M  COONIONCHHS HOPM
HKOJIOTUYECKOTO TMOBEJICHHUS B OKpYXKalolled cpene; MOHHMMAaHUE
HEOOXOAMMOCTH TPUMEHEHHS IOCTIDKCHHH (U3UKH U TEXHOJIOTHH

AJIg palluOHAJIBHOT'O MPUPOAO0IIOJIBb30BaAHUS

11

OnbIT mOMCKA, NpeoOpa3oBaHMs M MNPEACTABICHHUS HHPOpPMALUU
(bU3UYECKOTO COJEP)KaHUSI C HCIOJIb30BaHHEM HWH(OPMAIMOHHO-
KOMMYHHKATUBHBIX TGXHOHOFHﬁ; YMCHHUC OLCHHUBATH JOCTOBCPHOCTH
MOJy4eHHOW WH(OpMAlMM Ha OCHOBE HWMEIOIIMXCA 3HAHUM |
JOIIOJITHUTCIBbHBIX HUCTOYHHUKOB, YMCHUC HUCITIOJIB30BAaTh npu
BBITIOJITHCHUM YYE€OHBIX 3aJIaHU HAyYHO-TIOMYJISIPHYIO JIUTEPATypy
(U3MYECKOTO COJEpIKAHUS, CIPABOYHBIE MAaTEPHUAIbl, PECYpChl CETH
WnTtepner; BnageHue 0a30BBIMM  HaBBIKAMHM  NpeoOpa3oBaHUs
uH(pOpMallUd W3 OJHOW 3HAKOBOW CHUCTEMBI B JPYTYIO; YMEHHUE
co3aaBaThb COOCTBEHHBIE INCbMEHHEIE U YCTHBIC COO6I].[CHI/I$I Ha

OCHOBC I/IH(I)OpMaLII/II/I N3 HCCKOJIbKHMX HCTOYHHKOB




IHHEPEYEHbB 2JIEMEHTOB COAEPKAHUS, ITIPOBEPAEMBIX HA OI'D ITO

OU3UKE
Kon IIpoBepsieMbIi 31eMEHT COACPKAHUS
1 MEXAHUWYECKUE ABJIEHUA
{1 Mexannueckoe JBwkeHue. MarepuanpHas Touka. Cucrema  orcuéra.
' OTHOCUTENBHOCTD JIBUIKEHHS
PaBHOMepHOE U HepaBHOMeEpHOE JBHKEeHHE. CpeaHss ckopocTs. Popmyna Juist
1.2 BBIUMCIICHHSI CPETHEH CKOPOCTH: V = S/t
PaBHOMEpHOE MPSIMONIMHENHOE NIBMKEHHE. 3aBUCMMOCTh KOOPAMHATHI Teiaa OT
BPEMEHH B CIIy4ae PaBHOMEPHOTI'O IPSIMOJIMHEUHOIO JIBUKECHHUS:
13 x(1)=x,+vf
['padmkn 3aBUCHMOCTH OT BpPEMEHHU [UIsl MPOEKIHMH CKOPOCTH, MPOCKIUU
NepeMENICHUs, IIyTH, KOOPAMHATBI IIPM PABHOMEPHOM IIPSMOJIMHEHHOM
JBUKEHUH
3aBUCUMOCTh KOOpPAMHATBI Tela OT BPEMEHHM B Clly4a€ pPaBHOYCKOPEHHOTO
HpHMOHHHGﬁHOI‘O JBHUXCHUA:
Se(f) =vo, #1+ay * ;
2
@opMynbl I MPOEKUUU TEPEMELIEHUsA, MPOEKLUUU CKOPOCTH U MPOEKLUU
YCKOPEHHUS ITPU PAaBHOYCKOPEHHOM MPSIMOJIUHEWHOM JIBUKEHUH:
1.4 s.(D=yy,-t+a,- L. :
2
Q\'(r):u{]x+ar 1,
a. (f)=cast,
U:_T: — U;_.l.: =2a,s,
['padukn 3aBUCHUMOCTH OT BpPEMEHHM MJIi MPOCKIUU YCKOPEHHUS, MPOCKIUU
CKOPOCTH, TNPOEKLUUU IEPEMEILEHUs, KOOpAUHATHl IPU PaBHOYCKOPEHHOM
NPSIMOJIMHEMHOM JIBUKEHUU
CBobonHoe maneHue. GopMyIibl, ONUCHIBAIOIINE CBOOOAHOE MaJCHUE Tela IO
15 BCPTUKAIA (I[BI/I)KCHI/IG TCJIa BHU3 WM BBCPX OTHOCHUTCIBHO TOBCPXHOCTU
' 3emnu). ['paduku 3aBucMMOCTH OT BpeMEHH s NPOEKLUUU YCKOPEHHS,
NOPOCKIIMM CKOPOCTH M KOOPAMHATHI NpPU CBOOOJHOM TMaJCHHM Tejla II0




BEPTUKAIIN

1.6

CKOpoCTh PaBHOMEPHOTO JIBMDKGHHS Tella IO OKPYKHOCTH. HampapieHue
CKOpOCTH.

dopmyna i BBIYUCICHUS CKOPOCTH 4Yepe3 PaJnyC OKPYKHOCTU U TMEPHOJ
oOpareHus:

Yar

e

T

LlenTpocTtpemurensHoe yckopeHue. HampaBineHne NEHTPOCTPEMUTEIBHOTO

YCKOpPCHUH. CDOpMy.]'Ia JJIL BBIYUCJIICHUA YCKOPCHUA:

®opmyia, CBSI3BIBAIONIAS IEPUOJT U YACTOTY OOpaIICHUS:

V=
¥

1.7

Macca. IInotHocTh Bemecta. @opmyiia A1 BBIYUCICHUS IUIOTHOCTH:

_m
=y

1.8

Cuna — BCKTOpHAA (I)I/ISI/I‘ICCKB.H BeanunHa. CIIOKEHUE CUIT

1.9

SBnenne nnepnuu. [lepsoiii 3akoH HeroToHA

1.10

Bropoii 3akon HeroToHa:
F=m-a

CoHarnpaBieHHOCTh BEKTOpPa YCKOPEHHUSI TeJla U BEKTOpa CHIIBI, ACHCTBYIOIIEH Ha

TCII0

1.11

Bzaumopencteue ten. Tpernit 3akoH HeroToHa:

By g=-Fr

1.12

Tpenue nokost U TpeHue ckoibxeHus. Dopmyra A BHIYUCICHUS MOAYJISI CHIIbI

TPCHUSA CKOJILXKCHUS:




F_=u-N

1.13

Hedopmarnus Tenma. Ynpyrue M Heynpyrue nedopmanuu. 3aKOH YHpPYrou

nedhopmaruu (3akoH ['yka):

F=k-Al

1.14

BCCMI/IpHOG TATOTEHHE. 3aKOH BCEMHUPHOTI'O TAT'OTCHUSA:

My - My
F o G . 1—_‘"
R
Cuna 1spxecTu. Y CKOpeHre CBOOOHOTO MaCHHMS.
dopMyrta 17151 BEIYUCICHHSI CHIIBI TSHKECTH BOJIM3HM MoBepxXHOCTH 3emun: F = mg.
JBuxenue ninanet Bokpyr Connua. IlepBast kocMuyeckas CKOpOCTb.

HeBecomocTh 1 meperpysku

1.15

Nmmynsc Tena — BekTopHas (pu3ndeckasi BEIMUMHA.
p=mo

I/IMHyJIBC cucteMsbl Tel. I3MeHeHue HUMITYJIbCA. I/IMHYJ'IBC CHIJIbI

1.16

3akoH COXPAaHCHUA UMITYJIbCA JIA SaMKHYTOﬁ CHUCTCMBI TCJI:
D=m +m, U, =const

PeakTtuBHOE ABHKEHUE

1.17

Mexanunueckas pabota. @opmyia A BBIYUCICHUS pPaOOThl CUIIBL:

A=Fscosuc

MexaHnn4deckasi MOIITHOCTb:

1.18

Kunernueckas u NMOTCHIUAJIbHAs SHCPIrus. q)OpMyJIa JUIA BBIYUCJIICHUA

KUHETHYECKOU OHCPIruu:

mu”
K 2




Teopema o knHeTHUECKOU d3Heprun. Popmyiia i BBIYUCICHUS TOTCHIMAIBHON

OHCPI'vH TCJa, HOAHATOIO

HaJ 3eMIIEH:

E,=mgh

Mexannyeckast SJHEpIus:

E=E.+E p
1.19 3aKOH COXpaHEHMSI MEXaHUUeCKOM sHepruu. @opmyJia Jjis 3aKOHA COXPaHEHUs
MEXaHMYECKOM SHEPTUU B OTCYTCTBUE CUJI TpEHUA: £ = const.
[IpeBpaiieHrne MEXaHUUYECKON SHEPTUU TTPU HAJTMYUU CUJIBI TPEHUS.
[IpocThie MEXaHU3MBI. «30J0TOE MPABUIIO» MEXAHUKH.
Poruar. Momenrt cuitbl: M - Fl.
VYcioBue paBHOBECHS phluara:
1.20 MMl
[MoaBwxHbIM 1 HenoABWXKHBIN 0110ku. KI1JI mpocThIX MeXaHU3MOB,
T] e ‘%N’I&SH&H
*‘4111‘13&11333&3
JlaBiienue TBEpIOTO TEIIA.
@®opMyna 17151 BBIYUCIICHHS 1aBJICHUs] TBEPIOTO Tea:
_F
pP= 5
JlaBnenue raza. ATMocepHOE 1aBIICHHE.
121 I'mapocTraTuyeckoe naBiieHUE BHYTPH KUIKOCTH.
dopmyiia 11 BBIYUCICHUS JaBJICHUS BHYTPHU KUJIKOCTH:
P=pgh+py,
1.22 3akoHn [lackans. ['mppaBaudeckuii mpecc
3akoH Apxumena. DopMmyna IS ONpPENEICHUS BBITATKUBAIONMIEH CHIIBI,
123 JEHCTBYIOILEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM ra3:

F.-‘q:m. :ng




Ycnopue miaBanus Tena. [lnaBanue CYZI0B 1 BO3QYyXOILIaBaAHUEC

1.24

Mexanunyeckue KojebaHusi. AMIUIMTYJa, MEPUOJ M YacToTa KoJeOaHUM.

®opmyia, CBSI3bIBAIOIIAs YACTOTY U MEPHO KOJICOAHUIA:

1.25

MaremMatuueckuil M TNpPYXKUHHBIM MasTHUKU. [IpeBpamieHue sHepruu Ipu

KoJIeOaTeIbHOM JBHXCHHUHU

1.26

3aryxatomue kojaebanus. BeinykieHnbie konebanus. Pezonanc

1.27

MexaHndecKrue BOJIHEL HpO)IOJ'II)HI)IG U TONCPCYHLIC BOJIHBI. I[J'II/IHa BOJIHBI U

CKOPOCTD paClpoOCTPaAHCHUSA BOJIHBI:

L=pT

1.28

3ByK. I'poMKOCTh M BbICOTa 3ByKa. OTpa)keHHE 3BYKOBOW BOJHBI Ha TpaHUIIEC

nByX cpen. MHdpa3Byk u ynpTpa3Byk

1.29

Ilpakxmuueckue pabomol

N3mepenne cpenHeil MIOTHOCTH BEIIECTBA; APXUMEIOBOW CHIIBI; KECTKOCTH
NPYXKUHBL, KO3((UIIMEHTAa TPEHUS CKOJIbKEHUS; paObOThl CHIIBI TPEHUs, CHJIbI
YOPYTOCTH; CpEIHEH CKOPOCTH IBUKEHHsSI OpycKa MO HAKJIOHHOHN IIOCKOCTH;
yCKOpeHHs1 Opycka Npu JBM)KEHHUM 0 HAKIOHHOM IUIOCKOCTH; YacTOThl H
nepuoAa KosiebaHMl MaTeMaTHYeCKOro MasTHHKA; 4YacTOThl M Mepuoaa
KOJIEOAHUH TPYKUHHOT'O MasiTHUKA; MOMEHTA CHJIBI, JI€MCTBYIOIEr0 Ha phlyar;
paboThl CWJIBI YNPYTrOCTH IpU MOIBEME TIpy3a € IHOMOIIbIO HEMOABHKHOIO
61510ka; pabOThI CUJIBI YIPYTOCTH IPU MOABEME Ipy3a C MOMOULIBIO MOJIBUKHOTO
0J0Ka.

HccnenoBanue 3aBUCHUMOCTH apXUMEIOBOM CHJIBI OT 00BEMa MOTpyX EHHOM
YacTH TeJIa U OT IUIOTHOCTH >KMJIKOCTH; HE3aBUCHUMOCTH BBITAIKHUBAIOIIEH CHUJIbI
OT Macchl TeJa; CUJIbl TPEHMSI CKOJIBKEHUS OT CUJIBI HOPMAaJIbHOTO JaBJICHUS U OT
pOAa MOBEPXHOCTH; CWJIBI YIPYTOCTH, BO3HUKAIOLIEH B IPYKHHE, OT CTEIEHU
negopManuy MpyKUHBI, YCKOPEHUs1 OpycKa OT yIJla HaKJIOHA HAaIlPaBISIOLICH;
nepuosaa (4acToThbl) KOJeOaHUM HUTSHOrO MasTHUKA OT JJIMHBI HUTH; NEepHoaa
KOJIEOAHUH MPY)KMHHOTO MAasATHUKA OT MAacChl Ipy3a U KECTKOCTH NPYKUHBI;
UCCJIEIOBAaHME HE3aBHCUMOCTH IEpHoJa KoJeOaHWM HUTSHOTO MasTHUKA OT

Mmacchl rpy3a. [IpoBepka yciioBUsl paBHOBECHS phlyara

1.30

Qusuueckue s6leHUsA 6 npupoode: TIPUMEPHI ABWKEHHUS C Pa3IUYHBIMU

CKOPOCTSIMH B KUBOW M HEKMBOW MPUPOJIE, IEUCTBUE CUIIBI TPEHUS B IPUPOJIE U




TEXHUKE, TPUIUBBI W OTJIMBBIL, JBIKeHHE TuIaHeT COJIHEYHON CHCTEMBI,
PEAaKTUBHOE JIBUKEHUE JKUBBIX OPraHU3MOB, PblUard B TEJI€ YEJIOBEKA, BIUSHUE
atMoc(epHOro MaBJICHUS Ha KUBOW OpPraHW3M, IUIABAHHWE PHIO, BOCIPUSTHE

3BYKOB JKUBOTHBIMHU, 3EMJICTPACCHUC, celicMHUUecKue BOJIHBI, IYHaMH, 3X0O

Texnuueckue ycmpoﬁcmea: CIIMAOMETP, OATYHUKH IIOJIOKCHHA, PACCTOAHUA H
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKHU, PAaKEThl, pblYyar, HOI[BH)KHBIﬁ n

HCHO,Z[BI/I)I(HBII;'I 6.]'IOKI/I, HaKJIOHHas IIJIOCKOCTb, IPOCTBIC MCXAaHU3MBI B 6HTy,

131 COOOILAOIIMECS] COCYAbl, YCTPOWCTBO BOAONPOBOJAA, T'MAPABIMYECKHN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMeTp, 3XOJIOT,
UCTIONIb30BaHUE YIbTPa3ByKa B OBITY U TEXHUKE

2 TEIJIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOXKEHUS  MOJIEKYJISIPHO-KUHETUUECKOW TEOPUH  CTPOEHUS

2.1 BemecTra. Monenu TBEPAOTo, )KUAKOTO U Ta3000pa3HOT0 COCTOSIHHM BEIIECTBA.
Kpucrannuueckue u amopdHbie Tena

55 JBwxkenune wyactuy BemiecTBa. CBS3b CKOPOCTHM JABWKEHUS YacTHI[ C

' Temreparypoii. bpoyHoBckoe nBmkenue, muddysus

23 CmauuBaHue U KalWUISIPHbIE SIBICHUS

24 TemoBoe paciiupeHue U cxaTue

2.5 TeroBoe paBHOBECUE

26 BuyTtpennsss sHeprus. PaGora u Teruonepenaya Kak CHOCOOBI H3MEHEHHS

' BHYTPEHHEN YHEPTUU

2.7 Bunel Tenonepenayn: TEMIONPOBOIHOCTD, KOHBEKIINS, U3TyUYEHUE
HarpeBanne wu oxnaxnenne ten. KommyecTBo  TemnoTel. Y aenbHas
TEIUIOEMKOCTb:

2.8 : :

Q=cm(t,—t,)
3aKOH COXpAHEHHs SHEPruu B TEIUIOBBIX MPOLECCaX. YPaBHEHUE TEIIOBOTO
Oananca:

2.9
0,+Q, +..=0
Ucnapenue u koHnaeHcanud. V3meHeHHe BHYTPEHHEH SHEpPrud B Mpolecce

2.10 ucrapeHus #  KoHAeHcanuu. Kumenwe KUAKOCTH. YelnbHas TemioTa

napoooOpazoBanus: L = O/m




2.11

BnaxnocTe BO3ayxa

2.12

IInaBnenue wu kpucraimsauus. I3MeHeHWe BHYTpPEHHEW DSHEPruu IIpU

IJIaBJICHUU U KpHUCTAJIJIM3allN. y,I[eJ'IBHaH TCIJIOTA I1JIaBJICHUA:

2.13

BHyTpeHHss Heprus cropaHus TOIUIMBA. Y IeJIbHAs TEIUIOTa CTOPaHUs TOILINBA:

q=Q/m

2.14

[punnuns! padots! TemnoBbix apurateneil. KI1/1 reruioBoro apuratens

2.15

Ipakxmuueckue pabomol

N3mepenue ynenbHON TEMIOEMKOCTH METAJUIMYECKOTO IMJIMHAPA; KOJIMYECTBa
TEIUIOTHI, MOJYYEHHOTO BOJOH KOMHATHOH TeMmmepaTypbl (UKCHPOBAHHOM
Macchl, B KOTOPYIO OIyIIEH HAarpeTblil IWINHIP; KOJWYECTBA TEIUIOTHI,
OTJ@aHHOTO HAarpeTbhIM LMJIUHAPOM, IIOCJIE OIYCKaHUS €ro B BOJY KOMHATHOHN
TEMIEPATypbl; OTHOCUTENBHOM BIIAXXHOCTU BO3/AyXa; YJEIbHOW TEIJIOThI
IUIaBlieHuss Jipaa. MccnenoBaHue W3MEHEHHs TeMIEpaTypel BOABI  IIPU
Pa3IUYHBIX YCJOBMSIX; SIBJICHHS TEIJIOOOMEHa IPHU CMEIIMBAHWU XOJIOJAHON U

ropﬂqeﬁ BOJBI; ITpOLECCa UCITAPCHUS

2.16

Qusuueckue A6NeHUss 8 npupode: TIOBEPXHOCTHOE HATSDKEHUE U KallWJUIIpHBIC
SIBIIGHUSL B NPUPOJAE, KPUCTAIBI B mpupoje, usiiydyenue ConHla, 3aMep3aHue

BO/I0EMOB, MOPCKHE OpH3bL; 00pa30BaHUE POCHI, TYMaHa, MHEs, CHETa

2.17

Texnuyeckue ycmpoticmea: KanvuuIspbl, IPUMEPbl UCIOIB30BaHUs KPUCTAIIJIOB,
XKUJKOCTHBIM TEPMOMETp, NaTUMK TEMIIEpPaTyphl, TEPMOC, CUCTEMA OTOIJICHUS
JIOMOB, TUTPOMETPHI, NICUXPOMETp, MapoBasi TypOWHA, IBUraTellb BHYTPEHHETO

CropaHus

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

3J'ICKTpI/I3aI_II/I}I TCII. I[Ba BHUJA SJICKTPUUYCCKHUX 3apsAa0B

3.2

BsaumonericTBue 3apspkeHHBIX Tell. 3akoH Kynona

33

3aKoH COXpPaHCHHA JICKTPHUICCKOI'O 3apsaaa

3.4

Onektpuueckoe mone. HampskE€HHOCTh anekTpudeckoro mois. [IpuHiun

CYNEPHO3UINH IEKTPUUECKUX M0JIeH (Ha KaUeCTBEHHOM YPOBHE)

3.5

Hocurenn onexrpuyeckux 3apsafgoB. [leficTBHE JJIEKTPUYECKOTO TIOJIS Ha




OJICKTPHUYCCKUC 3apAbl. HpOBOIIHI/IKI/I " JUDJICKTPUKU

[TocTostHuBIN 3nekTpuyeckuil TOK. JlecTBus anekTpuueckoro Toka. Cuia Toka.

Hanpsioxenue.
3.6 I=q/t, U=A4/4
DIEKTPUYECKOE COMPOTUBIIEHUE. Y ACIBHOE AIEKTPUUECKOE COMTPOTUBIICHHE:
3.7 R =pl/S
3akon OMa a1is yyacTka anekrpudeckoid nenu: I = U/R
3.8
[TocnenoBarenbHOE COEIMHEHNE POBOIHUKOB:
« TT—TT 4TT7 - P— |
3.9 [TapannensHOE cOEIMHEHUE TPOBOAHUKOB PABHOI'O COIPOTUBIICHUS:
U=U-T=F%+I; Rzi.
1 e 1 & ﬁ?
CwmeniaHHble COETMHEHUS TPOBOJHUKOB
Pabota 1 MmomHOCTH 251ekTprueckoro Toka. 4 = Ult, P = Ul
3.10
3akon Jxoyns — Jlenna:
)
3.11 Q=I"-R-t
s OneiT Opcrena. MarHuTHOE TOJIE€ MNPSIMOTO TMPOBOJIHUKA C TOKOM. JIMHHUM
MarHUTHOM MHYKIIUH
113 MarauTHOe T1I0JIE MOCTOSHHOTO MarHmTa. BsamMoaeilcTBHe IOCTOSHHBIX
MarHuToB
3.14 JlelicTBME MAarHUTHOTO TTOJISI HA POBOJHUK C TOKOM
3.15 Oneitel @apanes. SIBnenue snekTrpoMarHuTHON MHAYKUMU. [IpaBuio Jlenna
Ipaxmuyeckue pabomuol
" HN3Mepenne  AIE€KTPUYECKOrO0  CONMPOTUBICHHS  PE3UCTOpAa;  MOIIHOCTH

QJICKTPHUYICCKOI'0 TOKA, pa6OTbI QJICKTPHUYCCKOI'O TOKA.

I/ICCJ'ICI[OBaHI/Ie 3aBUCUMOCTH CHJIbBI TOKA4, BO3HHUKAOOICTO B IPOBOJHUKE




(pe3ucTopsbl, TaMIIOYKa), OT HAMPSDKEHUS HA KOHIAX MPOBOJHUKA; 3aBUCHMOCTH
COIIPOTUBJICHUS OT JUIMHBI IIPOBOJHHUKA, IJIOIIAAN €r0 MOIEPEYHOr0 CEYEHUs U
YAEIBHOIO COIIPOTUBIICHHUS.

IIpoBepka mpaBuia sl SJIEKTPUUYECKOTO HANPSIKEHUs IPU MOCIEA0BATEIIBHOM
COCIMHEHUU MPOBOJHHUKOB; IpaBWia I CHJIbI 3JIEKTPUYECKOTO TOKA NP

napaJuiCJibHOM COCAMHCHUU ITPOBOAHHUKOB (pCSI/ICTOpBI u JIaMHOIIKa)

Qusuueckue A61eHUs 6 Npupode: SIEKTPUUECKUE SBJICHHUS B arMmocdepe,

3.17 AIIEKTPUYECTBO JKUBBIX OPTaHU3MOB, MAarHUTHOE T0JIe 3eMiIu, peld MOoI0CcoB,
POJIb MArHUTHOTO MOJIS JUIsl dKU3HU Ha 3eMile, MOJIIPHOE CUSHUE
Texnuueckue ycmpoticmea: 3SIEKTPOCKOI, aMIEPMETp, BOJIBTMETP, PEOCTar,
CUETUYMK  DJIEKTPUYECKOW  DHEPruH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
3.18 HarpeBaTelIbHbIC AIEKTPONPUOOPHI (mpumepsr), ANEKTPUIECKHE
MPEJOXPAHUTEIHN, DIEKTPOMArHUT, OSJEKTPOJABUIraTelIb IOCTOSIHHOTO TOKa,
TeHepaTop MOCTOSIHHOTO TOKA
3.19 DnexkTpoMarHuTHble BOJHbIL. [1Ikana 3eKTpOMarHUTHBIX BOJIH
3.20 JlyueBas monensb cBeta. [IpsiMonnHeliHoe pacipoOCTpaHEeHUE CBeTa
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaino
3.22 [Ipenomiienne cBeta. 3aKOH MPETOMIIEHUSI CBETA
3.23 Hucnepcus ceera
324 JIunza. Xox syueit B nuH3e. POKycHOE paccTosiHUE JUH3bL. ONTHYECKas Cuiia
' muH3bl: D = 1/F
3.25 I'na3 kak ontuyeckas cucrema. OnTuueckue npruOoOpbI
Ipakxmuueckue pabomwl
W3mepeHune ontudeckoil cuibl coOuparoiei JUH3bl; (HPOKYCHOTO pacCTOSHHS
coOuparolei JIMH3bI (10 CBOMCTBY paBEHCTBA Pa3MEPOB MPEAMETa U N300paxKeHUs,
326 KOTJIa IPEeIMET PacIoNIo’KEH B IBOMHOM (hOoKyce), moKa3aTess MPeIOMIICHHSI CTEKIIA.
. WccnenoBanue cBoiicTBa M300pa)K€HMs, TMOJIYYEHHOIO C  IOMOUIbIO
cobuparomiel JMH3bl; U3MEHEHUsT (POKYCHOTO PacCTOSIHHUS ABYX CJIOKEHHBIX JIMH3;
3aBHCUMOCTH yTJa TPEJIOMIIEHUS CBETOBOTO Jy4a OT YIJla MAaJCHUS Ha TPAHHUIE
«BO3JYX — CTEKIIO»
327 Qusuueckue senenus 6 npupooe: 3atmeHus ConHua u JlyHel, nBera Teu,
. ONITUYECKHE sIBJIEHUS B aTMochepe (1BeT Heba, pedpakuus, paayra, MEPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TepUCKOI, QoToanmapaT, ONTHYECKUE

CBETOBO/IBI




KBAHTOBBIE ABJIEHUA

PagnoaktuBHOCTE. Anbda-, Oeta-, raMMma-usnyueHus. Peakiuu anbda-u Oera-

4.1
pacnana

4.2 OmneiTel Pe3epdopna o paccesauro anbda-vyactuil. [ImanerapHas Moaenb aroma

4.3 Cocras aromHorO siapa. M30tomst

4.4 [Tepuon monypacmnanga aTOMHBIX siAEp

4.5 SAnepHsble peakuu. 3aKOHbI COXPAHEHUS 3apsAJ0BOI0 U MAaCCOBOI'O YHCET
Qusuueckue A6leHUs 6 nNpupode. E€CTECTBEHHBI PaJUOAKTUBHBIA  (OH,

4.6 KOCMHUYECKHE JIy4d, pPaJUOAKTHUBHOE W3Iy4YeHHE MPUPOJIHBIX MHUHEPAJIOB,
JeiCTBUE paAMOAKTUBHBIX U3JTyY€HUN Ha OPraHU3M YeJIOBEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHAUBUAYAJIbHBIN T03UMETp, Kamepa

Bunbcona, sinepHas sHepreTHKa




YYEBHO-METOJNYECKOE OBECIEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1J151 YYEHUKA

®wusuka, 7 knacc/[lepeimkua A.B., OO0 «/IPODA»; AO «M3natenbctBo [IpocBerienney;
KJIACC 8 KJIACC/IIeppiukun A.B., OO0 «JIPODAy»; AO «13aarensctBo [IpocBemienuey;

9 KIIACC ®wusuka 9 xnacc/ [lepeimkua A.B., I'ytauk E.M., OO0 «/IPODA»; AO
«3narenscTBo [IpocBemenuey;

METOIUYECKHE MATEPHAJIBI UISA YUYUTEJIA

7 KJIACC
1. Ileprmmkun A.B., I'yrauk E.M. ®@usuka. 7 kiacc. — M.: [Ipoda, 2017
2. ®wusuka. Tectsl. 7 knacc (aBropbl: H. K. Xannanos, T. A. XaHHaHOBa).

3. ®uzuka. CamocTosATeNbHBIE U KOHTPOJIbHBIE paboThl. 7 Kiacc (aBTopsl: A. E. Mapow, E. A.
Mapon). — M.: llpoda, 2016

4. ®dusuka. [lunaktuyeckue Marepuaisl. 7 kiacc (aBTopel: A. E. Mapon, E. A. Mapon). — M.: /]
poda, 201

5. ®wusuka. Jlmarnoctudeckue padbotsl. 7 kiacc (aBtopel: B. B. [llaxmarosa, O. P. llledep). —
M.: Ipoda, 201

6. ®usuka. COopHHK BOIPOCOB U 3a1a4. 7 kiace (aBTopsl: A. E. Mapow, E. A. Mapos, C. B. Ilo
3ou M.: llpoda, 2017

8 KJIACC

®dwusuka, 8 kinacc/[lepeimkun .M., Banos A.U., AkiimonepHoe 00IIeCTBO
«3marenscTtBo«IIpocBeieHrEY;

9 KIIACC VYMK «®uzuka. 9 kiacc»

1. ®usuka. 9 knacc. Yuebnuk (aBtopsl: A. B. Ilepoiukun, E. M. I'yTHUK).

2. ®uszuka. Pabouas terpaap. 9 kinace (aBtopsl: E. M. I'ythuk, U. I'. Bnacosa).

3. ®usuka. Pabouas rerpans. 9 kiace (aBTopsl: B. A. Kacwksnos, B. @. JImutpuena).

4. ®dusuka. Terpaap ns nabopatopHbix padbot. 9 kimacc (aBropsl: H. B. ®unonosuy,
A.T. Bockansn).

5. ®usuka. Metonuueckoe nmocodue. 9 knacc (apropel: E. M. I'ythuk, O. A. UepHukosa).
6. ®usuka. Tectsl. 9 knacc (aBtop H. . Cnenunena).

7. ®usuka. lupaktuueckue Marepuansl. 9 kiace (aBtopsl: A. E. Mapos, E. A. Mapon).



7. ®duzuka. COOpHUK BOIPOCOB M 3a1ad. 9 kiacc (aBropsl: A. E. Mapown, E. A. Mapos,
C. B. Ilo3zoiickuii).

HHUP®POBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
7 KIIACC

http://school-

collection.edu.ru http://fcior.edu.ru http://www fizika.ru http://college.ru/tizika/ http://www.scho
ol.mipt.ru http://kvant.mccme.ru/ http://www.e-science.ru/physics http://nano-

edu.ulsu.ru http://www.all-

fizika.com/ http://interneturok.ru/ru http://elkin52.narod.ru/ http://www.all-fizika.com/

8 KJIACC

http://school

collection.edu.ru http://fcior.edu.ru http://www.fizika.ru http://college.ru/fizika/ http://www.scho
ol.mipt.ru http://kvant.mccme.ru/ http://www.e-science.ru/physics http://nano-

edu.ulsu.ru http://www.all-

fizika.com/ http://interneturok.ru/ru http://elkin52.narod.ru/ http://www.all-fizika.com/

9 KJIACC

http://schoolcollection.edu.ru http://fcior.edu.ru http://www.fizika.ru http://college.ru/fizika/ http:
//www.school.mipt.ru http://kvant.mccme.ru/ http://www.e-science.ru/physics http://nano-
edu.ulsu.ru http://www.all-

fizika.com/ http://interneturok.ru/ru http://elkin52.narod.ru/ http://www.all-fizika.com/



MATEPUAJIBHO-
TEXHUYECKOE OBECIIEUEHME OBPA3OBATEJIBHOI'O ITPOLIECCA

Tabmuibl

1 dusnueckue BeTUUNHBI

2 Crpoenue BeuiectBa. Momnekynsl. 3 uddysus.

4 B3auMHO€ NPUTSKEHUE U OTTAIKUBaHUE MOJIEKYJ. 5 Tpu cocTOSHUS BeleCcTBa.
6 MexaHu4ecKoe JBUKCHHE.

7 Cxopoctb. Equnuiet ckopoctu. 8 Unepuus. Bzaumopeiicteue
ten. 9 [InoTHOCTH BeliecTBa.

10 Cuna. Cnoxxenue aByx cuil. 11 Cuna tsxectu. Bec Tena.
12 Cuna ynpyrocru.
13 Cuna tpenus. TpeHue nokosl.

14 Jlanenwue. JlaBnenue raza u xuakoctu. 15 Bec Bo3myxa. Atmocdepnoe
napiierue. 16 [TopuiHeBoM U )KUAKOCTHBINA HACOC.

17 Mexanunyeckas pabora. MoutHocts. 18 Peryar. MoMeHT cuibI.

19 PaBeHCTBO paboOT MpU UCTIOIB30BaHUE MPOCTHIX MexaHU3MOB. 20 [ToTeHnmansHas u
KHUHETHUYECKasi YHEPTUA.

YYEBHOE ObOPY/IOBAHUE

Komnreiotep, MynbTuMeanitaeiii mpoextop, MiHTepakTuBHasa qocka, Habop nabopatopHoro
obopyaoBaHus A (PU3MUECKOTO IKCIIEPUMEHTA.

O6opynoBaHue KabuHETa

1. Nocka yueOHas maruuTHas 2 2 .Cton yuutenabckui 1
3. Ctyn yuurensckuii 1 4.11Ikad 4

5. Cron yuennueckuii 18 6 .Ctyn yueHnueckuii 36

7 .Ctenn «KpatHble U 107bHBIE €IUHUALIBD |

8. Tabmuna «HekoTopbix ¢puznueckux BeanyuH B cucteme CH» 1



9.IlpaBwiia 1o TeXHUKE OE30MACHOCTH MPHU BHITIOJIHEHHE J1A00paTOpHOU paboTHI 1
10. ITacmopt kabunera 1

11. HOYTOYK

12. mpoextop 13 MDY

JlaboparopHoe o6opynoBaHue

OBOPYJIOBAHME JJIS [TPOBEJEHINS JIABOPATOPHBIX, IIPAKTUYECKHX PABO
T, IEMOHCTPALIMI

CrangapTHblil Habop 1abopaTOpHOro 000PYAOBAHUS YUEHUKA, BUPTyaibHas pU3ndecKas
nmabopaTopus



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukat 332517306569740705391320732391633840583015900607
Bnageney Kakanosa Mogmuna Cepreesua
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