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Pabouas nmporpamma no yue6Homy npeamety «Duszrkay (0a30BbIM YPOBEHD)
(mpenmeTHas 00J1acTh «EcTecTBeHHO-HayYHbIE IPEAMETHI) (mamee
COOTBETCTBEHHO — MporpaMma Mo (usuke, (Gus3nkKa) BKIIOYAET MOSICHUTEIHHYIO
3aIlMCKY, COIep KaHne 00yUYeHUS, IUTAHUPYEMBIE Pe3yJIbTaThl OCBOCHUS TPOTPAMMBbI
nmo (¢u3uKe, TeMaTUYeCKOe IUIAaHMpOBaHUE, TiepedeHb  (Koaudukarop)
pacmpeeNIeHHbIX TI0 KJIaccaM MPOBEPSEMBIX TPEOOBaHUIN K PE3yJIbTaTaM OCBOCHUS
OCHOBHOI 00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUsl U
AJIIEMEHTOB COJIepKaHusi Mo (u3MKe, MepedyeHb (KOAU(PUKaTOp) MPOBEPSIEMBIX
TpeOOBaHUI K pe3yjbTaTaM OCBOEHHUS OCHOBHOH 00pa30BaTEIbHON MPOrpaMMEI
OCHOBHOTO 001IIEro 00pa30BaHMsI U AJIEMEHTOB COJICPIKAHUS 10 (PU3HKE.

HOACHUTEJBHASA 3AIINCKA

[TporpaMMa 1o ¢u3MKe Ha YPOBHE OCHOBHOI'O 0O0ILEro o00pa3oBaHUs
COCTaBJICHA HA OCHOBE IOJIOKEHUI M TpeOOBaHMW K pe3yjbTaTaM OCBOCHMS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTeIbHOW MPOTPAMMBI, MPEACTABICHHBIX B
dI'OC 00O, a Takxke ¢ yueToM (eaepaibHON paboyeil mporpaMMbl BOCIIUTAHUS U
KOHLEILINU MpenoiaBaHus yueOHoro npeamera «Ousukay.

ConmepxaHue mnporpaMmbl MO (U3UMKE HANpaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM TPAaMOTHOCTH OOYYAIOIIMXCS M OPraHU3aldi0 H3Y4YCHUS
(GU3MKKM Ha NEATEeIbHOCTHOM OCHOBe. B mporpamme mo (u3uKe y4YUTHIBAIOTCA
BO3MOYKHOCTH y4yeOHOro mnpeaMera B peanusauuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METaNpeAMETHBIM pe3yJibTaTaM 00yUueHUs, a TaKxKe
MEXIPEAMETHBIE CBA3U €CTECTBEHHO-HAYUYHBIX Y4E€OHBIX NPEAMETOB HAa YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

OBILIAA XAPAKTEPUCTHUKA YYEBHOI'O IPEJIMETA
«OU3UKA»

®du3zurka SBIASETCS CUCTEMOOOPA3yIOLIUM JJI1 €CTECTBEHHO-HAYUHbBIX YUYEOHBIX
MPEIMETOB, MOCKOJBKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SIBJICHUH,
M3Yy4YaeMbIX XUMHEH, OMOJI0ruei, acTpOHOMUEN U Pu3nyeckoi reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYI0 KapTUHY MUPA, MPEJOCTaBIsSET Haubojee sCHbIe
oOpasibl MPUMEHEHHs] HAYYHOTO METOJa MO3HaHMsI, TO €CTh CI0Cc00a MOITyUYeHHUs
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Onna U3 TJaBHBIX 3a/ad (U3UYECKOr0 00pa3oBaHMsI B CTPYKType OOIIEro
o0Opa3oBaHMsI COCTOMT B (DOPMHPOBAHUM €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH U
MHTepeca K HayKe y 00y4arouuxcs.

N3ydenne ¢u3uku Ha 0a30BOM YpPOBHE IMperojaraet OBJIAJICHUE
CJIEIYIOIIMMH KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMU €CTECTBEHHO-HAYUHYIO
I'PaMOTHOCTb:

® HAYYHO OOBSICHATH SIBJICHUS,

®OLICHMBATh U TOHMMATh OCOOEHHOCTM HAy4YHOTO  HCCIIEIOBaHMUS;
WHTEPHPETUPOBATH JAHHBIE U UCIIOJIB30BATh HAYUYHBIE I0KA3aTEIbCTBA

® JUIS1 [TOJTYYEHUS BBIBOJOBY.

NEJN U3YUEHUSA ®U3UKHU HA YI'JTYBJIIEHHOM YPOBHE:
eIpUOOpPETCHHE HHTEpeca W CTPEMIICHHS OOydYalomuxcs K HaydIHOMY
U3YYCHUIO TIPUPOJIBI, Pa3BUTHE WX HMHTCIUICKTYaIbHBIX UM  TBOPYECKHUX
CIIOCOOHOCTEI;



®pa3BUTHE NPEICTABICHUNA O HayYHOM METOJE MO3HaHUS U (popmMupoBaHUE
UCCJIEI0BATENLCKOrO0 OTHOIIEHUS K OKPYXKAIOIUM SIBIICHUSM;

¢ hopMHpPOBAHHUE HAYUYHOTO MUPOBO33PEHUS KaK pPe3ysibTaTa U3y4YeHUsI OCHOB
CTPOCHHSI MaTepUH U (HyHIAMEHTATbHBIX 3aKOHOB (DU3HKHU;

e popMUpOBaHUE MPEJACTABICHUNA O ponu (PU3UKK A Pa3BUTUSA JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHII;

epa3BUTHE  TMpPEACTABICHUH O  BO3MOXKHBIX  cdepax  Oymymiei
npoecCUOHaNbHON  JeATEIbHOCTH, CBSI3AHHOW C (U3HKOM, TNOArOTOBKA K
JanbHeeMy 00y4eHHUIO B 3TOM HalpaBJICHUH.

e JlocTkeHUEe 3THUX IIeJIed MporpamMMbl MO (PU3MKE HA ypOBHE OCHOBHOIO
o01mero o0pa3oBaHus 00ECTICYNBACTCS PEIICHUEM CIEAYIOIMNX 3a/1ay:

¢ MproOpeTeHNE 3HAHUI O TUCKPETHOM CTPOCHUH BEIIECTBA, O MEXaHUYECKHUX,
TEIUIOBBIX, JIEKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX SBJICHUSX;

® IpHOOPETEHHE YMEHUN ONHCHIBATH U OOBACHATH (PU3NYECKHUE SIBICHHS C
UCIIOJIb30BaHUEM TIOJTYUYEHHBIX 3HAHUIA;

®OCBOGHHE METOJIOB pEUIEHMs] MPOCTEHIIMX pacyeTHbIX 3a7ad C
UCIIOJIb30BaHUEM puznyeckux MOJIENeH, TBOPUYECKUX U
MPAKTUKO-OPUEHTUPOBAHHBIX 33]1aY;

®pa3BUTHE YMEHHM HAOII0NaTh MPUPOIHBIC SBICHUS M BBITIOIHATH OIBITHI,
n1abopaTtopHble pabOThl M SKCIIEPUMEHTATBHBIE UCCIEOBAHNS C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX TPUOOPOB;

®O0CBOCHHE NPUEMOB PAa0OTHI ¢ UHpOpManuel (U3NUECKOTO COJEp)KaHus,
BKJItOUasi MH(GOPMALMI0O O COBPEMEHHBIX JOCTHXKEHUSAX (U3MKH, aHalIu3 MU
KPUTHUECKOE OlIEHWBaHNE NH(POPMAITIH;

® 3HAKOMCTBO cO cpepamu npodeccuoHanbHON NeSITENHbHOCTH, CBI3aHHBIMU C
¢Gbu3MKONW, W COBPEMEHHBIMU TEXHOJOTHSMH, OCHOBAHHBIMH Ha JOCTIKEHUSX
bu3MYeCcKO HAyKH.

MECTO YYEBHOI'O IIPEJMETA «®U3UKA» B YYUEBHOM
IJIAHE
Ha usyuyenue ¢usuku (6a30BbI ypOBEHb) Ha ypOBHE OCHOBHOTO OOIIETO
oOpazoBanus oTBoauTcsa 238 4acoB: B 7 kiacce — 68 vaca (2 yaca B Heneno), B 8
kiacce — 68 gacoB (2 yaca B Henenio0), B 9 kimacce — 102 yaca(3 uaca B Hezenmo: 2
yaca 04Ho, 1 yac 3a04HO).



COILEPKAHUE YYEBHOTI O ITPEJIMETA
TKJIACC

®u3uKa U €€ PoJib B MO3HAHUY OKPYIKAIOIIETO MUPA

®usznka — Hayka O mnpupoae. SBieHus npupoasl. PU3HMUECKHUE SBICHU:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BenuuuHbl. M3Mmepenue ¢uzndeckux BeauyuH. Puznyeckue
PUOOPBHI.

[TorpemHocTs n3MepeHnii MexxayHapoaHas cucTemMa €uHULL.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HAyKH HW3Yy4aloT TIPUPO.Y.
EcTecTBeHHO-HayUHBIM METOJl TMO3HAaHUA: HaOJIOJIEHHE, MOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIOTE3, OObSICHEHHE
HaOromaemoro siieHus. Onvcanne GU3NIECKuX SBJICHUN C TIOMOIIBIO MOJIETICH.

Jlemoncmpayuu

MexaHnueckue, TEMIOBBIE, JJIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

®duznueckre TPUOOPHI M TPOIEIypa MPSIMBIX H3MEPEHUN aHAJIOTOBBIM H
UU(POBBIM NPUOOPOM.

JlabopamopHvie pabomwl u onvimol

Omnpenenenue 1EHbI JEICHUS IIKaIbl U3MEpUTENbHOTO Iprbopa. U3mepenue
pacCTOSTHUM.

N3mepenne oObeMa KUJIKOCTH M TBepAoro Tena. OmnpenereHue pa3MepoB
MAJIBIX TEJL.

N3MepeHne TeMneparypbl Opy MOMOIIHY KUAKOCTHOIO TEPMOMETPA U JaTYUKA
TEeMIEPaTypPHI.

[IpoBeneHne wuccIeOBaHUA MO NTPOBEPKE THUIIOTE3bl: JTAIBHOCTH IIOJIETA
IapuKa, MynEeHHOro FTOPU30HTaIBLHO, TEM 0O0JIbIIe, YeM 0OJIbIIIE BHICOTA MTyCKa.

[IepBOHauUaNbHBIE CBEICHUS O CTPOCHHUH BEIIECTBA

CrpoeHue BemiecTBa: aTroMbl M MOJEKYJbl, HX pa3Mepbl. OIbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmxenne wyactuil BemiecTBa. C(CBA3b CKOPOCTH JBHMXKEHHUSI YacTHI[ C
temnepaTypoil. bpoyHoBckoe nBuwxkenue, nuddysus. B3aumomelicTBue 4acTuil
BEILIECTBA: IPUTSHKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHMSI BEILIECTBA: CTPOECHHUE ra30B, KUJKOCTEH M TBEPIBIX
(kpucTamuyeckux) Teil. B3auMoCBs3b MEXy CBOWMCTBAMU BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jlemoncmpayuu

Hab6mrogenue OpoyHoBckoro nBuxenus. Habmonenue auddyzuu.

HaOnronenue siBieHUit, 0OBSCHSIOMUXCS MPUTSHKEHUEM WM OTTAJIKUBAHHEM
YaCTUIl BEIIECTBA.

JlabopamopHhwvie pabomwi u onvimol

OrneHka auamMerpa aToMa METOJO0M PSAI0B (C MCIOJIb30BaHueM (doTorpaduil).
OMnbITEI IO HAOJIOICHUIO TETJIOBOT'O PACIIMPEHUS Ta30B.

OMBITEI O OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSKECHHUS.

JIBM>KEHVE ¥ B3aMMO/JICMCTBUE TEI

MexaHnnueckoe JBUKEHUE. PaBHOMEpPHOE U HEPABHOMEPHOE JBHUIKCHHUE.
Cxopoctb. CpenHsisi CKOpPOCTh MPU HEPABHOMEPHOM JABM)KEHUH. Pacder mytu u
BPEMEHHU JIBMKEHHUS. SIBII€HNE NHEPIIMU. 3aKOH UHEPIMU. B3anmoaencTBre Tei Kak
MpUYMHA U3MEHEHUSI CKOPOCTH JABUXKEHUS Tel. Macca Kak Mepa HHEPTHOCTH TeJa.
[IimoTHOCTH BeliecTBa.



CBs13b IJIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €IMHHUIIE 00beMa BEIleCTBa.

Cuila Kak xapakTepUCTHKa B3auMoJercTBus Ted. Cuia ynpyrocTd M 3aKOH
['yka. M3mepenne cuiibl C MOMOIIBIO JUHAMOMETpA. SIBJICHHE TATOTEHUS U CUJa
TsokecTd. CHila TSKeCTH Ha Jpyrux mianerax. Bec tena. HeBecomocts. Cnoxenue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOaelcTByromas cui. Cuia TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MTOKOA. TpeHne B IPUPOJE U TEXHUKE.

Jlemoncmpayuu

HaOnronenne MeXaHWYECKOro JBIKEHHS Tena. M3MmepeHue CKOpocTH
NPSIMOJIMHEMHOTO JBUKeHUs. HaOnroieHue SiBeHus: HHEPIUH.

HabGnronenne u3MeHEHUs: CKOpPOCTU Mpu B3aumojerctBuu Ten. CpaBHEHHE
Macc 10 B3aNMOJEHUCTBHIO TEIL.

CrnoxeHue CHJl, HalPaBJICHHBIX 110 OJHOW MPSIMOIA.

Jlabopamophwvie pabomwi u onvimuol

OnpeneneHue CKOPOCTH PAaBHOMEPHOTO ABMKEHUS (IIapuKa B >KUIKOCTH,
MOJIEIIU AJIEKTPUUECKOTO aBTOMOOMJIS U TaK Jajiee).

OmnpeneneHue cpelHeld CKOPOCTH CKOJBXKEHUS Opycka WM IIapuKa II0
HAKJIOHHOU IUTOCKOCTH.

OrnpeneneHue mI0THOCTH TBEPAOTO Tena.

OneIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsDKeHHs (nedopmarun)
MPY>KUHBI OT MPUII0KEHHOMN CHUIIBL.

OMBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJILKEHUSI OT Beca
TeJla U XapaKTepa COMPUKACAIOIINXCS OBEPXHOCTEN.

JlaBiieHHE TBEPABIX TEN, JKUAKOCTEN U Ta30B

JaBnenue. CriocoObl yMEHBIIEHUS U YBEJIWYEHU JaBieHus. JaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT oObema, Temmeparypol. llepenaua naBiieHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U rasamu. 3akoH llackans. IlneBmartuueckue
MalIuHbl. 3aBUCUMOCTh JaBJICHUS >KUIKOCTH OT TIyOuHBI. ['HMIpoctaruyeckuii
napanokc. Cooluaromuecs: cocyibl. [ napaBindecKkie MEXaHU3MBbl.

Atmocdepa 3emnn u arMmocdepHoe aaBineHue. lIpuunHBI CyliecTBOBaHUS
BO3aAy1IHON 00070uky 3emiu. OnbiT Toppuuemu. M3mepenue armochepHOTO

JaBJIEHUsI. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHUSI OT BBICOTHI HaJl YPOBHEM
Mopst. [Ipubops! nist u3mMepeHus arMochepHOTO JTaBJICHHUS.

JlelicTBHE KUJKOCTH U Ta3a Ha MOrPYKEHHOE B HUX TeJO. BeITamkuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Jlemoncmpayuu

3aBUCHUMOCTh JaBJ€HUs Tra3a oOT TtemnepaTypbl. Ilepenaua paBneHus
KUJIKOCTBIO U TA30M.

Coobmaromuecst cocyanl. ['uapaBaudyeckuii mpecc.

[IposiBienue neicTBrsi aTMOC(PEPHOTO JABICHUS.

3aBUCHUMOCTH BBITAJIKUBAIOIICH CUITBI OT 00beMa MOTPYKEHHOW YacTh Teja U
MJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOUIEH CUIIbI BECY BBITECHEHHOU KUJIKOCTH.

VYcnoBue maBaHus TeJl: TUIABAHUE WJIU MOTPYKEHHUE TeJl B 3aBUCUMOCTH OT
COOTHOILIEHHSI TUIOTHOCTEW TeJla U KUJKOCTH.

JlabopamopHhwvie pabomwi u onvimol

HccnenoBanre 3aBUCMMOCTH Beca Tejia B BOJAE OT 00beMa IMOTrPY>KEHHOU B
YKUJIKOCTh YacTH TeJa.

OnpeneneHne BRITATKUBAOIIEH CHIIBI, JEMCTBYIOIIEH HA TENO, OTPYKEHHOE
B JKUJIKOCTb.



[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, JEUCTBYIOIIEH HA TEIO B
KUIKOCTH, OT MACChI TEJNA.

OnbITeI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAJIKUBAIOIIECH  CHUJIBI,
JEHCTBYIOIIEH Ha TEJIO B KUIKOCTH, OT 00beMa MOTPYKEHHON B JKHIKOCTh YaCTH
T€JIa U OT INIOTHOCTU KUJKOCTH.

KoHcTpynpoBanue apeoMeTpa WK KOHCTPYUPOBAHUE JIOJKH U ONPEICICHUE
€€ IPy30I0bEMHOCTH.

Pa6ota 1 MonHOCTh. DHEprus

Mexanuueckasi pabota. MOITHOCTS.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [lpaBuio
paBHOBecus pbluara. [[pumeHenure npaBuia paBHOBECHUS phluara K 0JI0Ky. «30J10TO€
npaBuiio» Mexanuku. Koaddurment noneznoro aevicteus (manee — KI1J[) mpocTeix
MexaHu3MOB. [IpocTbie MexaHU3MBbI B OBITY M TEXHUKE.

Mexannueckass dHeprusa. KuHernueckas ¢ TNOTEHUUAIbHAs DHEPTHUS.
[IpeBpailieHre OTHOTO BHUJIa MEXAaHUYECKOW SHEPTUU B APYroi. 3aKOH COXPaHEHHUS
SHEPTUU B MEXAHUKE.

Jlemoncmpayuu

[Ipumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamophvie pabomwi u onvimuol

OmnpeneneHue pabOThl CUJIbI TPEHUS MPU PABHOMEPHOM JABHKEHUM TeJa IO
TOPU3OHTAIBLHOW MOBEPXHOCTH.

HccnenoBanne ycnoBuil paBHoBecus pbruara. M3mepenne KIIJ[ HakinoHHOM
IJIOCKOCTH.

N3ydeHne 3akoHa COXpaHEHUSI MEXAHUYECKON YHEPTHUH.

8KJIACC

TeruioBsie sBJIICHUS

OCHOBHBIE TOJOKEHUSI MOJIEKYJISIPHO-KUHETUUECKON TEOpUHM CTPOEHUS
BemiecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJd. ONbITHI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUSI MOJIEKYISIPHO-KUHETUYECKOW TEOPHH.

Mopgenun TBepAOro, JKUAKOIO U Ta3000pa3HOr0 COCTOSIHMM BEIECTBA.
Kpucrammueckue u amopdusie Tena. OObsiCHEHWE CBOWCTB T'a30B, YKUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKECHUN MOJIEKYJISIPHO-KUHETUUYECKOW TEOPHUH.
CmaunBaHUE U KaNWJUISIPHBIE SIBJIEHUA. TENI0BOE PACIIUPEHUE U CIKATHE.

Temneparypa. CBsi3b TeMmepaTypbl CO CKOPOCTBbIO TEMJIOBOIO ABHUKCHUSA
yactull. BuyTpenuss bsHeprus. CnocoObl W3MEHEHUS BHYTPEHHEW SHEPTHH:
TerJIonepeavya u coBepiieHue padboTsl. Buabl Teronepenadu: TerionpoBOHOCTb,
KOHBEKIIHS, U3ITyUYCHHE.

KonuuecTtBo TemaoThl. YenbHas TEMJIOEMKOCTh BellecTBa. TermmooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHUE TerioBoro Oanmanca. [lnaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BELIECTB. YJEJIbHAs TEMJIOTAa IJIABJICHUS.
[TapooOpazoBanue u koHaeHcanus. Mcmapenue. Kumnenue. YaenpHas TermioTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIEPATyphl KUIEHUS OT aTMOCHEpPHOro
JTaBJICHUSI.

BrnaxxHocTts BO31yXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHusl.

[Ipunuunel paboTel TemioBbix aurateneit KIIJ[ temioBoro aBuratesns.
TerioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIIECCAX.

Jlemoncmpayuu



HabGmonenune 6poyHoBckoro asuxkenus. Habmoaenue nuddyzuu.

HaOmronenue siBlieHUI cMauMBaHUs W KaMWUIAPHBIX siBIeHU. HaGmonenue
TEIUIOBOTIO PACIIUPEHUs TEIL.

W3MeHeHne nAaBieHUs rasa IMpU W3MEHEHHMM o0beMa W HAarpeBaHUM WU
oxyaxaeHuu. [IpaBuiia U3MepeHust TEMIIEPATYPBI.

Buasl Tertonepenaym.

OxnaxkieHue Ipyu COBEPIICHUN PadOTHI.

HarpeBanne npu coBepuieHUH pabOThl BHEMIHUMH cujiaMu. CpaBHEHHE
TEIUIOEMKOCTEN PA3JIMYHBIX BEIIECTB.

Hab6nronenue xumneHus.

HaOlnronenre mocTostHCTBA TeMIepaTyphl IpH MIIaBJIeHUU. Moieln TeTUIOBBIX
JIBUTATEIICH.

Jlabopamophwvie pabomwi u onvimuol

OnpIThl IO OOHAPYXEHUIO JEUCTBHSI CHJI MOJICKYJSIPHOTO TPUTSHKEHUS.
OMnBITHI IO BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WIIM caxapa.

OnbITel MO HAOIIOJEHUIO TEIJIOBOTO PACIHIMPEHUS Ta30B, XKUAKOCTEH H
TBEPBIX

TelL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MITPHUIIA.

OMBITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD JaBJICHUS BO3yXa OT €ro o0bheMa
Y HArPEBaHMUS WU OXJIAKICHUS.

[IpoBepka TUMOTE3bITUHENHON 3aBUCUMOCTH JUTMHBI CTOJOMKA >KUJIKOCTU B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wu3MeHEHUsT BHYTPEHHEH OHHEpPruu Tejda B pe3yJibTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

WccnenoBanue sBJIeHUS TEITIOOOMEHA MPU CMEITUBAHUU XOJIOTHOM U ropsiueit
BO/IBL.

OmnpeneneHue KOIMYeCTBa TEIUIOTHI, TOJIYyYEeHHOTO BOJION MPH TEIII000MEHE C
HarpeThiM METATMYECKUM LIUIUHIPOM.

Onpenenenue yaeiapHOM TEIUIOEMKOCTH BellecTBa. MccnenoBanue npouecca
WCIIApEHHUSI.

OrnpeneneHue OTHOCUTENBHOM BIAXHOCTH Bo3ayxa. OmnpeneseHue yIeabHOn
TEIUIOTHI IUIABJICHUS JIbJA.

DJIEKTPUYECKUE U MATHUTHBIC SIBJICHUS

Onektpuzauus Ten. JlBa polia 3lEKTpUUYECKUX 3apsaoB. BzaumopeiicTBhe
3apspKEHHBIX  Ten. 3akoH KynoHa (3aBUCHMOCTh CHJIBI  B3aUMOJECHCTBHS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPs/I0B U PACCTOSHUSI MEXKITY TEJIaMH ).

OnekTpudeckoe noiie. HampsskeHHOCTh 3ieKTpudeckoro mnoii. [IpuHnmn
CYHEPHO3ULIUN IIEKTPUUECKUX OJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu sneKTprUdecKUX 3apsioB. DJIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsil.
Crpoenne aroma. [IpOBOJNHMKM W  JUDJIEKTPUKU. 3aKOH  COXPaHCHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUIT TOK. YCIOBHSI CYILECTBOBAaHUS JJIEKTPUYECKOTO TOKA.
N CTOYHMKHM TIOCTOSIHHOTO TOKa. JIeWCTBUSI 3JIEKTPUYECKOTO TOKa (TEIIOBOE,
XUMHUUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onekrpuyeckass nenb. Cuna  ToOkKa.  DJNEKTPUYECKOE  HAINPSHKCHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIBHOE CONPOTHUBIIEHUE BellecTBa. 3akoH Oma
JU1s1 ydacTka nenu. [locnenoBarenbHoe U apauieIbHOE COETMHEHNUE TPOBOIHUKOB.



Pabora ¥ MOIIHOCTH DJJEKTPUUECKOTO TOKa. 3akoH JDxoymns—Jlenna.
DJIEKTPUYECKUE LIETH U TTOTPEOUTENH IIEKTpUUECKOi sHepruu B ObITy. KopoTkoe
3aMBIKaHHUE.

ITocTossHHBIe MaruuThl. B3anMoaelicTBre NOCTOSHHBIX MAarHUTOB. MarHuTHOE
nojie. MarguTHoe mojie 3eMJIM M €ro 3HaueHWe Ui Ku3HM Ha 3emie. OnbIT
Opctena. MarHuTHOE MOJI€ JIEKTPUIECKOro ToKa. [I[puMeHeHne 3IeKTPOMAarHuTOB
B TeXHUKE. J[eiicTBHE MarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM. DJIEKTPOABUTATEIh
MMOCTOSIHHOTO TOKa. Mcmonb30BaHHWE — JJIEKTPOABHUIATENEd B TEXHUYECKHUX
YCTPOMCTBAX M HA TPAHCIIOPTE.

OnbiTel @apanes. SABneHue dneKTpoMarHuTHOW UHAYKIWU. [IpaBuno Jlenna.

DnekTporeHeparop. CrocoObl  TONy4EHHS  DJICKTPUYECKOM  SHEPrumu.
DNEKTPOCTAHIINY Ha BO30OHOBJISIEMBIX HCTOYHUKAX YHEPTHUH.
Jlemoncmpayuu

DJeKTpu3anus Tell.

JIBa poma DJIEKTPUYECKHUX 3apsAN0B U B3aWMOJEHCTBUE 3apPsKCHHBIX TeEIl.
Y CTpOUCTBO U JIEUCTBUE JIEKTPOCKOTA.

DIIEKTPOCTATUYECKAS] MHAYKIIS.

3aKOH COXPAHEHMS JIEKTPUUYECKHUX 3apsI0B. [I[pOBOJHUKH U TUAIIEKTPHUKHY.

MopenupoBanue CHUIOBBIX JIMHUM DJIEKTPUYECKOro Iossd. Mcrounuku
ITOCTOSTHHOTO TOKA.

JIelicTBUS DNEKTPUYECKOTO TOKA. DNEKTPUUECKUM TOK B )KUAKOCTH. 1'a30BbIiI
paspsa.

M3mepeHne CUIIbl TOKa aMIIEPMETPOM.

N3mepeHne 3IeKTpUYeCcKOro HaIpsHKEHHsT BOJIBTMETPOM. Peoctat u maraszuH
COIIPOTHUBIICHUH.

B3anmonencTBre MOCTOSHHBIX MarHUTOB.

MopenupoBanue  HEBO3MOXKHOCTM  pa3JElIeHWs  IIOJIOCOB  MAarHura.
MopaenupoBaHue MarHUTHBIX TOJIEW MOCTOSHHBIX MarHUTOB.

OnbIT Dpcrena.

MarauTtHoe 1oje Toka. DJICKTPOMArHUT.

JleiicTBe MarHUTHOIO MOJS Ha NPOBOAHUK C TOKOM. ODJIEKTPOJIBHUIATEIb
IIOCTOSTHHOT'O TOKA.

HccnenoBanne sSBIECHUS 3JIEKTPOMArHUTHOW MHAYKUMU. OnbITel @apanes.

3aBUCHUMOCTh HAIIPABJICHUS HWHIYKIIMOHHOTO TOKAa OT YCJIOBUH €r0
BO3HMKHOBEHUS. DJIEKTPOT€HEPATOP MOCTOSIHHOTO TOKA.

JlabopamopHhvie pabomwi u onvimul

OnpiThl 1O HAOMIOAEHUIO JJNEKTPU3aUMKA Tel HMHAYKIHEH U [pu
CONPUKOCHOBEHUHM. MccimenoBaHnne  ACUCTBHUS  DJIEKTPUYECKOTO  IMOJSA  HA
IPOBOJAHUKHM W IuANeKTpuku. COOpKa M mpoBepKa pabOThl ANEKTPUUECKON IIeTH
ITIOCTOSTHHOT'O TOKA.

W3MmepeHne u peryJIMpoBaHKE CUIIbI TOKA.

N3mepeHne u peryJnpoBaHue HaNPsIKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, HIYLIETO 4Ye€pe3 pe3UcTop, OT
CONIPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OneITHI, JEMOHCTPUPYIOIIHNE 3aBUCHUMOCTD AJIEKTPUYECKOTO CONPOTUBIIEHUS
IIPOBOJHUKA OT €ro JJIMHBI, IUIOMAAU TONEPEYHOTO CEYEHU U MaTEpHAIA.

[IpoBepka mpaBuia CIOXKEHUS HANPSDKEHUM TIPU  MOCIEI0BATEIBHOM
COEIMHEHUN JIBYX PE3UCTOPOB.



[IpoBepka mnpaBwia Uisi CHJIBl TOKa MPU NAPALUIEIbBHOM COEIUHEHHUU
pesuctopoB. Ormpezenenne pabOThl ANEKTPUUECKOTO TOKa, MIAYIIETO Yepe3
pE3UCTOP.

OmnpeneneHne MOIIHOCTH AJIEKTPHUUECKOTO TOKA, BBIIEISEMO Ha pPE3UCTOPE.
HccnenoBanre 3aBUCUMOCTH CHJTBI TOKA, UAYIIETO YEPE3 JIAMIIOUKY,

OT HANpPSHKEHUS HA HEW.

Onpenenenue KIIJ[ HarpeBaTesns.

HccnenoBanre MarHUTHOTO B3aUMOJIEUCTBHS TIOCTOSIHHBIX MarHUTOB.

N3yyeHue MarHuTHOTO MOJIsl TOCTOSIHHBIX MArHUTOB MPU X OOBEIUHEHUU U
pa3acieHUHN.

HccnenoBanne AeUCTBUA SJIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

OnebITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CUJIbI B3aUMOJECHCTBUS KaTYIIKH C
TOKOM M MarHuTa OT CHJIBI TOKA M HaIllpaBJICHUS TOKA B KATYIIKE.

N3ydyeHnne [E€WCTBUS MAarHATHOIO TOJS HA TPOBOJAHUK C  TOKOM.
KoncTtpyunpoBanue u nu3ydenue padboThl 3JIEKTPOIBUTATEIS.

N3mepenue KII/I amekTpoaBUTaTEIbHON YCTAHOBKH.

OnpITbl 1O HCCIAEAOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM  MHIYKLIHH:
VICCJIEIOBAHNE U3MEHEHUI 3HAYEHUS U HAIIPaBJICHUS UHAYKIMOHHOIO TOKA.

9KJIACC

Mexanuueckue sIBICHUS

Mexannueckoe JnBWkeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCHUTENIBHOCTE MEXAaHWYECKOro JABWXKEHUSA. PaBHOMEpHOE MpPSIMOIMHENHOE
nBrkeHne. HepaBHoMepHOE NpsiMonMHEHOE IBHKEeHHE. CpellHsAss U MTHOBEHHAs
CKOPOCTb T€Ja MPU HEPABHOMEPHOM JIBUKEHUMU.

VYckopenue. PaBHOyckopeHHOe mpsiMONMHEHOe ABuxkeHue. CB0OOOIHOE
HaJICHuUE.

OmnbiTel ["anunes.

PaBHOMEpHOE IBMXKEHME 110 OKPY>KHOCTH. [leprnoa u yactora oOpaleHusl.

JIuneiHas u yriioBasi CKOpoCTH. LIeHTpoCTpeMUTENbHOE YCKOPEHHUE.

[IepBsiii 3akoH HptoToHa. Bropoit 3axkon Herotona. Tpetuit 3akon HeroToHa.

[TpuHIMD Cynepro3nLnAn CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TpeHUS! CKOJIbKEHUS, CHUJia
TPEHUS TIOKOS, IPYTUe BUJIbI TPEHUS.

Cuna TsDKECTHU M 3aKOH BCEMHPHOIO TITOTEHUs. Y CKOpEHHE CBOOOIHOIrO
nageHus. Jlwxenue ruraner Bokpyr Comnna. IlepBas kocMuyeckas CKOpPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTepuanbHOM TOUKH. AOCONIOTHO TBepaoe Teno. PaBHoBecue
TBEPAOTO TEJIA C 3aKPEIJICHHON OChI0 BpanieHusi. MOMeHT cuiibl. L{eHTp TsxecTH.

Nmnynsc Tena. M3mMeHenne nmmysbca. MIMnysibe cuibl. 3aKOH COXpaHEHUs
UMITyJibca. PeakTUBHOE JBUKEHUE.

Mexanudeckasi paboTa U MOLTHOCTh. PaboTa CUll TSXKECTH, yIpyrocTy, TPEHUS.
Cs3p sHepruu u paboThl. [loTeHuuManbHash BSHEpPrus Teja, MNOAHATOrO Haj
MOBEPXHOCTHIO 3eMiH. [loTeHImanpHas s3Heprus cxaTou npyxkunbl. Kunernueckas
sHeprusi. Teopema 0 KUHETUYECKOW HHEPTHU. 3aKOH COXPAHEHUS MEXaHHYECKOM
SHEPIHUU.

Jlemoncmpayuu

Habnrogenne MEXaHNMYeCKOro JBHMXKEHHUS Tela OTHOCUTENBHO pPa3HbIX Tell
OTCYeTa.



CpaBHeHUE MOyTeW W TPACKTOPUM MABMIKEHHS OJHOTO U TOrO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCYETA.

WN3mepeHne CKOpPOCTM M YCKOPEHMS  NIPSIMOJIMHEHMHOIO  JBHUKCHMS.
HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOTO IBUKECHUS.

HabGnronenue nBM>XEeHHS Tella 0 OKPYKHOCTH.

HabGnrogenne MexaHW4yecKHUX SIBJICHUH, MPOUCXOMASIIMX B CHUCTEME OTCUeTa
«Tenexka» npu ee PAaBHOMEPHOM M YCKOPEHHOM JBH)KCHHUM OTHOCHUTEIBHO
KaOuHeTa (PU3MKY.

3aBUCHUMOCTh YCKOPEHUS TEJa OT MAcChl Tea U JECUCTBYIOIIEH HAa HETO CHJIBI.
HabGnronenue paBeHCcTBa CHIT IIPU B3aUMOJICHCTBUH TETI.

M3meHeHne Beca Tena Ipu YyCKOPEHHOM JABWKEHMH. [lepenada ummynsca npu
B3aMMOJICHCTBUH TE.

[IpeoOpa3zoBanus FHEPTUU NMpHU B3auMOeHCTBUU Tell. CoxpaHeHUEe UMITYJIbCca
IIPU HEYIIPYTOM B3aWMO/JICHCTBUMU.

CoxpaHeHre UMITyJIbca HpU aOCOJIIOTHO YOPYIOM B3aUMOJACHCTBHU.
HabnrogeHnne peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTrUU PH CBOOOTHOM MaJICHUU.

CoxpaHeHHE MEXAaHMYECKOW 3HEPruM IPU JABWKEHUMU TEa IOJ JEUCTBHUEM
IIPYKUHBI.

JlabopamopHvie pabomwl u onvimol

KoHcTpynpoBanne TpakTra g pa3roHa W JaJbHEWIIET0 PaBHOMEPHOTO
JBWKCHUS LIAPUKA WIN TEIIECKKHU.

Omnpenenenne cpeHe CKOPOCTH CKOJIbKEHUS OpyCKa WU IBUKEHUS [IapuKa
10 HAKJIOHHOM IIJIOCKOCTH.

OmnpeneneHue yCKOpPEHUs Tella IIPU  PABHOYCKOPEHHOM JABHMKEHHM IO
HAKJIOHHOU INIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IIyTM OT BPEMEHM IIPU PABHOYCKOPEHHOM
JIBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka runoTessl: €ciiv NpU PaBHOYCKOPEHHOM JBMKEHUH 0€3 HayajabHOM
CKOPOCTH IIyTH OTHOCSTCS KaK pPSAJ HEUETHBIX YHCEN, TO COOTBETCTBYIOIIHE
IIPOMEXYTKHA BPEMEHU OJIMHAKOBBI.

HccnenoBanre 3aBUCMMOCTH  CHJIBI  TPEHUS CKOJIBKEHUS OT  CHIIBI
HOPMAaJIbHOTO JABJICHHUS.

Onpenenenue ko3 PuieHTa TpeHust cKoibkeHus. OnpeaeneHue ;KecTKOCTH
IPY’KUHBI.

OmnpenenennepabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JBMKEHHM Teja IO
TOPU30HTATBHON TOBEPXHOCTH.

Onpenenenue paboTbl CHJIBI  yOPYrOCTHM TpH  MOABEME TIpy3a C
UCIOJIb30BaHUEM HETIOABUKHOTO U MOJBUKHOTO OJIOKOB.

N3ydenne 3aKk0Ha COXpaHEHUs YIHEPTUM.

Mexanudeckue Koiae0aHusi U BOJTHBI

KonebarensHoe nBuxenrne. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUM: TTeproI,
4acToTa, aMIUIUTYy1a. MaTtemMaTuueckuil U npy>KUHHbIM MasTHUKU. [IpeBpaiieHue
SHEPrUH MPHU KOJIeOATETbHOM JBUKCHHH.

3aryxaomue — kosnebaHus.  BwiHyxkneHHele — kosneOanusi.  Pe3onasc.
Mexannueckue BoaHbl. (CBOMCTBA MEXaHWYECKMX BOJIH. [IpomonbHble U
MONEpEYHble BOJIHBL. JIMMHA BOJMHBI M CKOPOCTh €€ PACHPOCTPAHCHHS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOJIHBI.



3Byk. I'poMKkocTh 3Byka u BeicoTa TOHa. OTpakeHue 3Byka. MHOpa3Byk u
yIBTPa3BYK.

Jlemoncmpayuu

Habnrogenne koneOGaHWil Ten NOJ JEWCTBHEM CHIIBI TSXKECTH M CHIIBL
ynpyroctu. HaGnrogenue konedanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGmronenne BBIHYXKIEHHBIX KoJjiebaHWil M pe3oHaHca. Pacmpoctpanenue
MPOJOJBHBIX M TMOMNEPEYHbIX BOJH (Ha wmoxenu). HaOmroneHune 3aBUCUMOCTH
BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHUI PE30HAHC.

JlabopamopHhvie pabomwi u onvimuol

Omnpenenenre 4acTOThl M MEPHOJa KOJICOAaHUH MAaTEeMAaTHYECKOTO MAasTHHKA.
OnpeneneHue 4YacToThl W NEpUoAa KoOJIEOAHMM MPYKUHHOTO — MasiTHUKA
HccnenoBanrie 3aBUCUMOCTH TIEpHO/ia KoieOaHuii MOABEIIEHHOTO K HUTH TPpy3a

OT JIJIMHBI HUTHU.

HccnenoBanre 3aBUCMMOCTH TepUoa KOJCOaHUH MPY>KMHHOTO MasTHUKA OT
Macchl rpysa.

[IpoBepka HE3aBUCUMOCTH MEpHO/Ia KoJeOaHui rpy3a, MOABEIICHHOTO K HUTH,
OT Macchl rpysa.

OnBITHI, IEMOHCTPUPYIOLTUE 3aBUCUMOCTb NIEPHO/Ia KOJICOAHUN TPy KUHHOTO
MasiTHUKA OT MacChl IPy3a U KECTKOCTH MPYKUHBI.

N3mepenune yckopeHusi CBOOOIHOTO MaICHHUS.

OnekTpoMarHuTHas npupoga cera. CKOpoCcTh cBeTa. BoJIHOBBIE CBOICTBa
CBETA.

Jlemoncmpayuu

CBONCTBA AJIEKTPOMATHUTHBIX BOJIH. BOJITHOBBIE CBOMCTBA CBETA.

JlabopamopHhvie pabomwi u onvimuol

N3yuenne CBOWCTB DJEKTPOMArHUTHBIX BOJH C TIOMOIIBI0 MOOUIBLHOTO

tenedona.
CBETOBBIE SIBJICHUS
JlyueBas  momenp  cBera.  Mcrounukm — cBera.  [Ipsamonunernnoe

pacrnipoctpaneHue cBera. 3atmenust Connua u Jlynsl. Otpaxkenue cBera. I1nockoe
3epKajo. 3aKOH OTPAXKEHHUS CBETA.

[Ipenomnenue cBera. 3aKOH NpENOMIICHUS cBeTa. llonmHOe BHYyTpeHHee
oTpaxkeHue cBeTa. lcmonb3oBaHUE TMOJMHOTO BHYTPEHHETO OTPAKEHHUS B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xona myderi B muH3e. OnTudeckas cucrema doToariapara, MUKpOCKOIa
u Teneckomna. ['na3 kak ontryeckas cucrema. bam3opykocTh U 1aabHO30PKOCTb.

Paznoxxenne Oenoro cBera B chnekTtp. OmnbiTel HptoroHa. CrokeHue
CIEKTPAJIbHBIX LIBETOB. J{ucnepcus ceera.

Jlemoncmpayuu

[IpssmonuHeiiHOe pacnpocTpaHeHue cBeTa. OTpakeHUEe CBETA.

[Tonyyenne wn300pakeHHl B TUIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
IIpenomiienue cBera.

OnTuyecKkuil CBETOBO/I.

Xon mydeit B coOuparorieit innaze. X0 JIydeil B pacCenBarolei JIMH3E.

[Tonyuenue n300pakeHU C TOMOIIBIO JTUH3.

[TpuHun peiicTBus goToarmnapaTa, MUKpOCKOINa U Teieckona. Mozens riasa.

PasnosxeHnue 6enoro cBera B CIEKTP.

[Tomyuenue 6emoro cBeTa MpH CI0KEHUHM CBETA Pa3HBIX I[BETOB.



Jlabopamophvie pabomwi u onwvinuol

HccnenoBanre 3aBUCUMOCTH YIria OTPaXXEHHs CBETOBOIO Jyda OT yIja
nageHus. MzydeHne XxapakTepuCcTUK H300paskeHus peIMeTa B INIOCKOM 3epKalie.

HccnenoBanre 3aBUCHMOCTH yria MNPEJOMIICHHS CBETOBOTO JIyda OT yrjia
MaJICHNS HA TPAHUIIE «BO3LYyX—CTEKIIO».

[Toy4yenue n300paxeHuit ¢ TOMOIIBI0 COOMPAOIIEH JTUH3HI.

Omnpenenenrne (QOKyCHOTO PACCTOSHHUS W ONTHYECKOW CHUIIBI COOHMparomieit
JrH3bl. OTBITHI IO PA3JI0KEHHUIO OEJIOr0 CBETA B CIIEKTP.

OnpIThl 1O BOCHPHUSTHIO I[BETA MPEAMETOB MpPH HUX HAONIIOJACHUM 4Yepes
[IBETOBbIE (DUIIBTPBI.

KBaHTOBBIEC ABIEHUS

OmnsiTel Pe3epdopna u nnanerapuas monens aroma. Mojaens atoma bopa.

HcnyckaHue v NoriomeHne cBeta aroMoM. KBaHThI. JIMHETUaThle CEKTPHI.

PannoaktuBHOCTh. Anb(a-, 6eTa- u ramma-usnydeHus. CTpoeHHe aTOMHOTO
anpa. HyxionHas Moaenbs aromHoro szapa. M3oromsl. PaguoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sJIEp.

SAnepHble peakuuu. 3aKOHBI COXPAaHEHHs 3apsSA0BOTO MU MacCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b Macchl W 3HEpruu. Peakuum cuHTE3a H
nenenus saep. Mcrounnku 3ueprun ConHLa v 3B€31.

Snepnas sHepretuka. JIEMCTBUS pPAIMOAKTUBHBIX H3JIyYEHUW HaA HKUBBIC
OpraHU3MBbl.

Jlemoncmpayuu

CriekTpbl U3Iy4eHHus U noriomenus. CnekTpel pa3InyHbIX T'a30B.

CnekTp Boaopoaa.

HabGmnronenue tpekoB B kamepe Buiibcona. PaboTa cueTdrika HOHU3UPYIOIIKUX
V3JIy4YCHUH.

Peructpanus uznydeHns NpUupOIHbIX MUHEPAJIOB U MIPOITYKTOB.

JlabopamopHvie pabomwl u onvimol

HabGnrogeHue CrulonHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUYEHHUS.

HccnenoBanre TPEKOB: U3MEPEHHE PHEPTUU YACTUIBI IO TOPMO3HOMY MYTH
(o dhoTtorpadusam).

W3mepeHne paainoakTUBHOTO (oOHA.

[ToBTOpUTENHEHO-00001AIOIINI MOAYITh

[ToBTOpUTENHEHO-00001AIOIINI MOTYJIb PEHA3HAYEH JIJIs] CUCTEMATU3aLMU 1
0000LIEeHHS] MPEAMETHOTO COJIEPKAHUS U OMbITA ACSITEIbHOCTH, TPUOOPETEHHOTO
OpU HU3YYEHUHM BCEro Kypca (PUM3HMKH, a TaKKe JUIsl MOATOTOBKHM K OCHOBHOMY
roCyJIapCTBEHHOMY JK3aMEHY Mo (pusuke i oOy4arolmmxcsi, BHIOPaBIIUX ATOT
y4eOHBII NpeIMeT.

[Ipn M3yyeHUn JaHHOTO MOAYJS PEATU3YIOTCS U CHCTEMATH3UPYIOTCS BHIbI
NeSITEIbBHOCTH, HA OCHOBE KOTOPBIX 00€CIEeUHBAETCS TOCTHKEHUE TPEIMETHBIX U
METANpEeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  00yuyeHus, QopMuUpyeTcs
€CTECTBEHHO-HAY4YHasi TPAMOTHOCTh: OCBOEHUE HAYUYHBIX METOJIOB MCCIEIOBAHMS
SBJICHUA TPUPOABl U TEXHHUKH, OBJAJCHUE YMEHUSMU OOBICHATH (PU3HUECKHE
SBJICHHS, TPUMEHSS TOJyYECHHbIE 3HAHUSA, pelmarb 3aJadd, B TOM YHCIE
KAUECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[TpuHIMNIUANBHO AESTENBHOCTHBIN XapakTep JaHHOTO MOJTYJIS peaiu3yeTcs 3a
CYET TOT0, YTO OOYHYArOIIMECs BBIMOJIHAIOT 3aaHUs], B KOTOPBIX UM IpeaJiaraeTcs:

®Ha OCHOBE IMOJYYEHHBIX 3HAHMI pACMO3HaBaThb M HAY4YHO OOBSICHATH
buznyeckue SBICHUS B OKPY>KaIOLIEH NMPUpPOe U MOBCETHEBHOM KU3HH;



® ICTIOJIH30BaTh HAYYHBIE METO/IbI HCCIEAOBaHUS (PU3HMUECKUX SIBIICHUHN, B TOM
qHCIIe 1711 IPOBEPKU TUIIOTE3 U MOJIYICHUS TEOPETUIESCKHIX BBIBOJIOB;

¢ O0BSCHATH HAYYHBIE OCHOBBI HAaM00JIe€ BAKHBIX JTOCTHKEHUH COBPEMEHHBIX
TEXHOJIOTHA, HAPUMEP, MPAKTUIECKOTO UCIOJIB30BAHUS PA3TUIHBIX MCTOYHUKOB
DHEPTUY Ha OCHOBE 3aKOHA MPEBPAIICHUS M COXPAHCHUS BCEX M3BECTHBIX BHUOB
SHEPTHH.

Kaxmgas w©3 TeM [JaHHOTO MOJIYJS BKIIOYAeT OKCIEPUMEHTAILHOE
UCCIIeIOBaHUE O0OOIIArONIero Xapakrepa. MOylb 3aBepIiacTcsl MPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOI'O OOIIEro 0Opa3oBaHUsI.

IINTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3YJIBTATHBI

B pe3ynbrare n3ydenus GpU3MKA Ha YPOBHE OCHOBHOTO 00IIIeT0 00pa3oBaHMsI
y oOyuatoierocsi 0yayT copMupoBaHbl CIAEAYIOUINE JIMYHOCTHBIE PE3yJIbTAThl B
4acTH:

1) NATPHOTHYECKOT0 BOCTIMTAHMS:

® [IPOSIBJICHUE UHTEPECA K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
(bu3nYeCcKoil HayKH;

® [I[EHHOCTHOE OTHOLIEHUE K JOCTHKEHUSIM POCCUNCKHUX YYEHBIX-(DHU3UKOB;

2) rPa:KIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA

® 'OTOBHOCTh K aKTUBHOMY yUYaCTHIO B OOCYXJAEHUU 0OILECTBEHHO-3HAUUMBIX
U 3TUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHHM
busuky;

® 0CO3HAHHE BAXKHOCTU MOPAIBHO-ITUYECKUX IMPUHUIUIIOB B JEATEIbHOCTH
Y4EHOr0;

3) 3CTETHYECKOr0 BOCIIUTAHMA:

® BOCTIPUSITUE ICTETHUECKUX KauecTB (PU3MUYECKOM HAYKH: €€ TapMOHUYHOI'O
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHWYHOCTH;

4) LHEHHOCTH HAYYHOT'0 MO3HAHUS:

®0CO3HAHWE IIEHHOCTH (PU3NYECKOW HayKh KakK MOIIHOTO HWHCTPYMEHTa
MIO3HAHUS MHUPA, OCHOBBI PA3BUTHS TEXHOJOTHM, BaXHEHIIEH COCTABJISAIOIIEH
KYJbTYpBI;

®pa3BUTHE HAyYHOU JHOOO3HATEIBLHOCTH, MHTEpPECa K HCCIEI0BATEIbCKON
NEATEIbHOCTH;

5) (¢popMupoBaHusI KYJBTYPbl 3A0POBbSI M 3MOLMOHAJIBLHOIO
0J1aronoJIy4ms:

®0CO3HAHME IIEHHOCTW Oe30omacHoro oOpa3a >KH3HMU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHUpPE, BaXKHOCTH TMpaBuUi O€30MacHOTO TIOBEIEHUS Ha
TpaHCIIOPTE, HA JOpOrax, C 3JEKTPUUECKUM M TEIJIOBHIM OOOPYIOBAHHEM B
JIOMAIIHUX yCJIOBHSIX;

¢ c(hOPMHUPOBAHHOCTh HaBblKa pedEeKCUHU, TPU3HAHUWE CBOETO MpaBa Ha
OLIMOKY M TaKOTO e MpaBa y APYyroro YeiaoBeKa;

6) TPY/I0BOT0 BOCITUTAHMSA:

® AKTUBHOE YyYaCTHE B pEIIECHUU MPAKTUUYECKUX 3a7ad (B pamMKax CEMbH,
o0pa3oBaTeNbHOM  OpraHM3allu{, HACEJIeHHOro IyHKTa, pPOJHOrO  Kpas)
TEXHOJIOTUYECKON M COLMAIbHOW HANMpaBIEHHOCTH, TPEOYIOIIMX B TOM YHUCIE U
bu3MYecKuX 3HaAHUI;



® UIHTEPEC K MPAKTUYECKOMY U3YUEHHIO MPOQPECCHi, CBA3aHHBIX € (PU3HKOM;

7) IKOJIOTMYECKOIr0o BOCIIUTAHMSA:

®OpUEHTALMA Ha NPUMEHEHUE (PU3MYECKUX 3HAHWM AJis pelieHus 3ajad B
00J1acTH OKpY’KaloIel Cpe/ibl, INIAaHWPOBAHUSA TIOCTYTIKOB U OIICHKU UX BO3MOYKHBIX
IIOCJIEACTBUN JIJIS1 OKPYKAIOIIEH CPEJIbI;

® OCO3HAHHME TJIO00ATBHOIO XapaKTepa 3KOJOTMYECKHX MpOoOJeM U MyTed uX
peuieHus;

8) ajanTaMd K HM3MEHAIUIMMCH YCIOBHSM COLHAJIBHOM H
NPUPOAHON Cpelbl:

®IOTPEOHOCTh BO B3aUMOJEWCTBUM NPH BBINOJHEHUU HCCIECJOBAaHUN U
IPOEKTOB (PU3UYECKON HAMIPABICHHOCTH, OTKPBITOCTD OTBITY U 3HAHUSM JPYTHUX;

®IOBBIIICHUE YPOBHSA CBOEHM KOMIETEHTHOCTH 4Yepe3 NPAKTHYECKYIO
NESATENbHOCTh, MOTPEOHOCTh B (POPMUPOBAHMU HOBBIX 3HAHUI, B TOM 4HCIIE
(dbopMyIIMpOBaTh UAEH,

® [IOHATUS, TUIIOTE3BI O PUINUECKUX OOBEKTAX U SABJICHUSAX;

® 0CO3HaHUE J1e(hULIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEHN B 00J1aCTH
busuKy;

® [UIAHMPOBAHUE CBOEr0 pPAa3BUTHUS B MNPUOOPETEHUH HOBBIX (HUIUUECKUX
3HAHUM; CTPEMJICHHE AaHAJWU3UpPOBATh W BBIABIATH B3aWUMOCBS3H IIPUPOJIBI,
oOmiecTBa

® 1 5)KOHOMHKH, B TOM YHCJIE C UCIIOJIb30BAHNEM (PU3UUYECKUX 3HAHUI;

®OIICHKA CBOUX JEHUCTBUM C YYE€TOM BIIMSHUA Ha OKPYXKalOIIYyI0 Cpeny,
BO3MO>KHBIX [VIOOAJIBHBIX TOCIIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATHI

B pesynbprare nzydenus GU3MKH Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
y oOyuaromerocs OyayT chOpPMUPOBAaHBI MeETANpPEIMETHBIC Pe3yJIbTaThl,
BKJIFOYAIONINE  TI03HABATENbHBIC  YHHBEPCAJIbHBIE  ydeOHBIC  JICHCTBUS,
KOMMYHUKATHBHBIC  yYHHBEPCAJIbHBIC  y4YCOHBIC  JICUCTBUS,  PETYJISTHBHBIC
YHUBEpPCAIbHBIC YUCOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHbIE YHHBEpPCAJIbHbIE yUeOHbIE el CTBUA
ba3oBble jornyeckue aeiicTBUS:

BBISIBIIATH U XapaKTEPHU30BaTh CYIIECTBCHHBIC TPU3HAKN O0BEKTOB (SBJICHU);
yCTaHABJIMBATh  CYIICCTBEHHBIM  MpU3HAK KiIacCH(HUKAIMK, OCHOBAHHUS IS
0000IIIEHNST W CpPaBHEHUS, BBIABIATH 3aKOHOMEPHOCTH M TPOTUBOPEUYHUS B
paccMaTpuBaeMbIX (akTax, JaHHBIX U HAOIIOACHUSAX, OTHOCIIIMXCS K (DU3NYSCKUM
SIBIICHUSIM; BBISIBJISITH PUIMHHO-CJICACTBEHHBIC CBSI3U MPU U3YYCHUH (PH3NICCKUX
SIBJICHMA W TIPOIICCCOB, MPOBOANWTH BBIBOJBI C MCIOJb30BAaHUEM ICAYKTHUBHBIX U
WHIYKTUBHBIX ~ YMO3aKJIIOUCHWH, BBIJBUTaTh THUIOTE3BI O  B3aUMOCBS3SIX
(bU3MYECKUX BEJIMYWH; CAMOCTOSITEIBHO BBIOMPATH CIOCOO perieHus ydeOHOM
dbu3ndeckoi 3amayu  (CpaBHEHHWE HECKOJBKUX BAapUAaHTOB pEIICHUS, BBIOOD
HanOoJIee TOIXO/ISAIIETO C YIETOM CaMOCTOSITCIIBHO BBIJICIICHHBIX KPUTEPHCB).

ba3oBble nccienoBare/bCKue 1eiiCTBUS:

® 1ICTI0JIb30BaTh BOMPOCHI KK UCCIIEA0BATEILCKIUI HHCTPYMEHT TTO3HAHUS;

® [IPOBOJIUTH M0 CAMOCTOATEIFHO COCTABJICHHOMY IUJIaHY OTIBIT, HECIIOKHBIN
(bU3UYECKUI IKCIIEPUMEHT, HEOOJIBIIIOE UCCISOBAHNE (PU3HUUECKOTO SBICHUS,

® OIICHUBATh HA MPUMEHUMOCTH U JIOCTOBEPHOCTh WH(OPMAITHIO, TIOTYYESHHYIO
B XO/I¢ UCCJICTOBAHMSI HJIA DKCIICPUMEHTA;



® CaMOCTOATENbHO (HOPMYIUPOBATH OOOOIIEHUST U BBIBOJBI MO PE3yJbTaTam
MPOBEICHHOT'O HAOIIOEHUS, OTbITA, HCCIIEIOBAHUS;

®IPOTHO3UPOBATh  BO3MOXKHOE  JajibHEHWIlee  pa3BUTHE  (DUIUUECKUX
MPOIIECCOB, a TaK)X€ BBIIBUTATH MPEIONOKEHUS 00 WX pa3BUTHH B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmanmeii:

® IPUMEHSATh PAa3JIMYHbIE METO/bl, HHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
oTO0ope HHPOPMAIIMU WUJIU TAHHBIX C YUYETOM MPEJI0KEHHON yueOHOM (Pu3nIecKoit
3a/1auu;

® AaHATM3UPOBATh, CHUCTEMATH3UPOBATh M HMHTEPIPETHPOBATH WH()OpPMAIHIO
pPa3TUYHBIX BUIOB B (POPM MIPEICTABICHNUS,

®CaMOCTOATENILHO  BBIOMpaTh  ONTUMAIBHYIO  (OpPMY  TIPEACTABICHUS
uHOpMaAIlUU U WLIIOCTPUPOBATH pEIIaeMble 337aud HECJIOXKHBIMH CXEMaMH,
JTuarpaMMamu, MHOM Trpadukoil 1 1X KOMOMHAIIUSAMH.

KoMMyHuKaTHBHBIE YHUBeEpPCcaJbHbIe YUeOHbIE AelCTBUSA

Oo01enue:

®B X0/I¢ OOCYyXJAeHUS y4eOHOro Mmarepuaia, pe3yJbTaToB JabOpPaTOPHBIX
paboT M TPOEKTOB 3a/aBaTh BOIPOCHI IO CYHIECTBY OOCYXIaeMOM TEMbl U
BBICKA3bIBaTh WJICH, HAICJICHHbIE Ha peIIeHHWe 3aJayd MW MOJJIepKaHue
01arokenaTeaIbHOCTH OOIICHUS;

® COTIOCTABIISATh CBOM CYXKICHUS C CYKICHUSMHU JIPYTUX YIaCTHUKOB JHANIOTA,
oOHapYy>KUBaTh PA3JIMINE U CXOJCTBO MO3UITHIA;

® BEIPA)KATh CBOIO TOUKY 3PCHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;

¢ TyOJTUYHO TIPEACTABIATh PE3YJIbTAThl BBITOTHEHHOTO (PU3HYECKOTO OITBITa
(9KCTIepUMEHTA, UCCIICJIOBAHUS, TIPOCKTA).

CoBMecTHasI 1eITEJIbHOCTD (COTPYITHUYECTBO):

® IOHMMAaTh M MCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHON M MHIWBUIYaTIHHOU
paboThI pU PEIIEHUH KOHKPETHOU (PU3nUYecKor mpoOieMbl;

® IPUHUMATH I COBMECTHOM ESITEIbHOCTH, OPTaHU30BBIBATH ICUCTBUS 110
€€ JOCTHXKEHHUIO: paclpefessTh pojiu, OOCYXKIaTh MPOLECChl U Pe3yJIbTaThl
COBMECTHOM pabOThI, 0000111aTh MHEHHUS HECKOIBKHUX YEIOBEK;

® BLITIOJIHATH CBOIO YacTh PabOThI, JOCTUras KadeCTBEHHOTO pe3yjbTaTa Io
CBOEMY HANpPABJICHUIO W KOOPAWMHUPYS CBOM JCHCTBUA C JAPYTUMH WICHAMH
KOMaH/IbI,

® OIICHMBATh KA4YE€CTBO CBOCTO BKJIaJa B OOIIMH MPOMYKT TO KPUTEPHSIM,
CaMOCTOSATEILHO C(OPMYITHMPOBAHHBIM YUYaCTHUKAMH B3aHMMOICHCTBHSI.

PeryasiTuBHbIE YHHBepCcaJbHbIE Yy4eOHbIE JeHCTBUS

Camoopranuzamnus:

® BLISIBIISITH TTPOOJIEMBI B )KU3HEHHBIX U yUEOHBIX CUTYAIUIX, TPEOYIOMIHNX IS
perieHus GU3NIECKUX 3HAHUM;

® OPHMCHTHUPOBATLCA B  PA3IUYHBIX  IMOAXOAAX TMPHUHATHS  PEIICHHMA
(MHAMBUAYATBHOE, IPUHATHEC PEIICHHS B TPYIIIC, IPUHATHAC PEIICHUH TPYIIION );

® CAMOCTOSATEIILHO COCTAaBJISTh AITOPUTM DPEIICHUs (PU3NYECKOUN 3a1auu WK
IlaHa WCCICIOBAaHUS C YyYEeTOM UMEIOIIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATH MIPeIjiaraéMbie BAPUAHTHI PEIICHUM;

® [IPOBOJIUTH BBIOOP M OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

CaMOKOHTPOJIb:



® 1aBaTh OLIEHKY CUTyalluy U Mpeiarath IIaH €€ U3MEHEHNS,

®00BSACHATh  NPUYMHBI  JOCTIXKEHUS  (HENOCTHKEHHUS])  PE3yJIbTaTOB
NEeSTEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

® BHOCUTh KOPPEKTUBBI B JIEATEIBLHOCTh (B TOM YHCJIE€ B XOJ BBIIOJHEHUS
(GU3UYECKOTO HCCIEAOBAaHUSI WM TIPOCKTa) HAa OCHOBE HOBBIX OOCTOSITEIIBCTB,
M3MEHUBIINXCS CUTYallui, yCTAHOBJIEHHBIX OIUOOK, BO3HUKIIINX TPYAHOCTEH;

® OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEU U YCIOBUSM.

IMOUMOHAIBbHBIN HHTEJJIEKT:

® CTaBUTH ce0sl HA MECTO JIPYTOro YeJoBeKa B XOJ€ CIopa WIH AUCKYCCUHU Ha
Hay4YHYI0 TEMY, TOHUMATh MOTHBbI, HAMEPEHUS U JIOTHUKY APYIoro.

Ipunstue ceds1 u APpyrux:

® IPU3HABATH CBOE MPABO HA OIIMOKY MPHU pelIeHNH (GU3NUECKUX 3a7a49 WA B
YTBEPXKACHUSAX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYToOro.

NPEAMETHBIE PE3YJIbTATHI

[IpenMeTHBIE pE3yabTATBl OCBOEHHUS MPOrpaMMbl MO (PU3UKE K KOHILY
oOyueHus B 7 KJacce:

[IpenMeTHBle pe3ynbTaThl Ha ©0a30BOM YypOBHE JIOJDKHBI  OTpPa)KaTh
c(hOpMHUPOBAHHOCTH Y O0YUAOIINXCSI YMCHUM:

® 1ICIT0JIb30BaTh MOHATHS: (PU3HMYECKUE U XUMUUCCKHUE SIBJICHUS, HAOIIOeHUE,
AKCTIEPUMEHT, MOJIEJb, TUTIOTE3a, AUHUIIBI PU3MUYECKUX BEJIUYUH, AaTOM, MOJIEKYJIa,
arperatHble  COCTOSIHUS ~ BemiecTBa  (TBeploe, KHUAKOE, Tra3000pa3Hoe),
MEXaHMUECKOE JBIDKCHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE, IPSMOJIMHEHHOE),
TpaeKTOpHUs, pPaBHOJACUCTByIomas cui, neopmarus (ympyras, IJIacTHYECKas),
HEBECOMOCTh, COOOIIAIONIUECS COCY/IbI;

epaznuuath siBiaeHus (Auddys3us, TEroBoe ABMKEHHE YacTHUIl BEIIECTBA,
PaBHOMEPHOE JBWXKEHHE, HEPABHOMEPHOE JABWKEHHE, MHEPIIUSI, B3aUMOJICHCTBUE
T€JI, PaBHOBECHE TBEPJIbIX T C 3aKPEIJICHHOM OCBhIO BpalleHMs, Iepeaaya
JABJICHUS TBEPABIMHU TEJIAMH, JKHIAKOCTSIMH M Tra3amMu, aTMochepHOe AaBJieHHUE,
IJIaBaHUE TEll,

e [IpeBpallleHUs] MEXaHWYECKOW HSHEPruu) MO OMHCAHUIO UX XapaKTEPHBIX
CBOMCTB M HAa OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NYECKOE SIBJICHUE;

®pacro3HaBaTh MPOSBJICHUE  M3YYCHHBIX  (U3UYECKUX  SBJICHUM B
OKpY’)KalollleM MHpEe, B TOM 4YHUCjIe (PU3UYECKUE SBJICHHUS B TPHUPOJEC. IPUMEPHI
JIBVKCHUS C PA3JIMYHBIMUA CKOPOCTSIMU B >KMBOM M HEKUBOW MPUPOAE, NECUCTBUE
CUJIBI TPEHUS B IPUPOJIC U TEXHHUKE, BIUSHUE aTMOC(EPHOro JaBJIICHUS Ha KUBOM
OpraHu3M, IIJJaBaHWE PHIO, phlUard B TeJI€ YEJIOBEKA, MPU 3TOM MEPEBOAUTH
MPAKTUYECKYIO 3a/1a4y B yU€OHYI0, BBIJICISATh CYIIIECTBEHHBIE CBOMCTRA (MPU3HAKH)
(bU3NYECKUX SBICHHUI;

® OMKMCHIBATh M3YYCHHBIC CBOMCTBA TEN W (PU3WYECKUE SIBICHUS, MCIOJIb3YS
busznueckue BenMUMHBI (Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BpEeMs, MYTh,
CKOPOCTh, CPEIHsISI CKOPOCTh, CHJIa YIPYTOCTH, CHJIa TSKECTH, BeC Teja, cuiia
TpeHUusl, JaBjeHUE (TBEPAOro Tejia, *KUIAKOCTHU, Tras3a), BBITAJKUBAIOIIAS CHUJIA,
MEXaHHUYeCKass padoTa, MOITHOCTb, IJICYO CHUIBI, MOMEHT CHJIBI, KO3(P(HUIUCHT
MIOJIC3HOTO JICHCTBUS MEXaHU3MOB, KHHETHYECKAs M MIOTCHITMAIbHAS YHEPTHS ), U
OMMCAHUU MTPABUIILHO TPAKTOBATH (PU3MUECKUN CMBICI UCTIONB3YEMbIX BEJTUYUH, UX
0o0O3HaUeHUsT W EeAUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUTh (HOPMYJIbI,
CBSI3BIBAIONIUE JIAHHYIO (DU3UYECKYIO BEIMYUHY C JIPYTUMU BEJIMYMHAMH, CTPOUTH



rpaduKy U3y4EHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYMH;

® XapaKTepu30BaTh CBOMCTBA Tell, (U3UUYECKUE SBICHUS U MPOLECCHI,
UCIIOJB3Ys MpaBuja CIOXKEHUs cuil (BIOJb OJHOW mpsiMoil), 3akoH ['yka, 3aKkoH
[Tackayg, 3akoH ApxuMmena, MPaBUJIO pPaBHOBECHs pblyara (0JI0Ka), «30J10TOE
IIPaBUIIO» MEXAHUKH, 3aKOH COXPAHEHHSI MEXaHUYECKOW SJHEPTUH, IIPU 3TOM J1aBaTh
CIIOBECHYIO (DOpMYJIMPOBKY 3aKOHAa M 3alUChIBaTh €ro MaTeMaTH4eCcKOoe
BBIPAKEHUE;

® 00BSACHATH (PU3HUECKHUE SBIICHUS, MPOIECCHl M CBOMCTBA TEJl, B TOM YHCIIE U
B KOHTEKCTE€ CHUTYallMd MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BbIABIATH
PUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHUE U3 |—2 JIOTHUECKUX 1IaroB ¢
UCIOJIb30BaHUEM 1—2 M3y4YEeHHBIX CBOMCTBAa (PU3MUECKHUX SIBICHUH, (PU3UUECKUX
3aKOHA WJIY 3aKOHOMEPHOCTH;

e pelllaTh pacueTHbIC 3a/1auu B 1—2 NEeHCTBUSA, UCTIONB3YS 3aKOHBI U (DOPMYJIBI,
CBSI3BIBAIOIIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHalM3a YCIOBHS 3a/ladyd
3aMMChIBATH KPATKOE YCIOBHE, MOJCTABIATh (PU3NYECKHUE BEIUYUHBI B (POPMYJIbI U
IPOBOJUTH PAaCUEThl, HAXOJUTh CIIPABOYHBIEC JaHHBIE, HEOOXOUMBIE [Tl PELICHMUS
3a]1a4, OLICHUBATh PEAIMCTUYHOCTh MOTYYEHHON (PU3UYECKON BETNUNHBI;

epacro3HaBaTh MpOOJEMbI, KOTOpPbIE MOXHO pEUIMTh MpU I[OMOIIU
(U3MYECKUX METOJI0OB, B OIKUCAHUM MCCIEOBAHUS BBIICIATh IPOBEPSIEMOE
Npeanojoxkenue (TUMOTE3y), pas3inyaTh M HHTEPIPETUPOBATH IOITYYEHHBIN
pe3ysbTar, HaxXOJWTh OWIMOKM B XOJE ONBITa, NPOBOJUTH BBIBOJBI IO €ro
pe3yabTaTam;

® [IPOBOJIUTH OMBITHI 110 HAOIIOACHUIO (PU3MUECKUX SBJICHUM UK (PU3HUECKUX
CBOMCTB Tell: (OpPMYJIUPOBATH MPOBEPSEMbIC MPEANOJIOKEHUS, COOUPATH
YCTAHOBKY W3 MPEMAJIOKEHHOTO O00OpYIOBaHUsA, 3alMChIBaTh XOJ ONbITa H
(GopMyJIHpOBaTh BHIBOJIBI;

® BLITIOJIHSTD MIPSIMbIE U3MEPEHMSI PACCTOSHUS, BPEMEHU, MaccChl Tella, 00beMa,
CWJIbl M TEMIIEpaTypbl C MCIOJb30BAaHWEM AHAJOTOBBIX U LU(POBBIX MPUOOPOB,
3aMKMChIBATH TOKA3aHMS TPUOOPOB € YUETOM 33JaHHOM aOCOJIIOTHOM MOTIPEITHOCTH
U3MEPEHUN;

® [IPOBOJIUTH HMCCJICIOBAHUE 3aBUCUMOCTU OJHOW (PU3MUECKON BEIUYUHBI OT
JPYroi C UCIIOIBb30BAaHUEM MPSMBIX U3MEPEHUHN (3aBUCHMOCTH ITyTH PaBHOMEPHO
JBHKYIIIETOCS TeJIa OT BPEMEHU JIBUKEHHUS TENA, CUIIbI TPEHUSI CKOJIBKEHUS OT Beca
Tesa, KayecTBa 0OpabOTKU MOBEPXHOCTEHM TE€ M HE3aBUCUMOCTHU CHUJIbI TPEHUS OT
IUJIOLIAAN COMPUKOCHOBEHUS TE€J, CWIbl YNPYrOCTU OT YIJIMHEHUS MpPY>KUHBI,
BBITAJIKMBAIOIIEH CHJIBI OT 00beMa MOIrPY>KEHHOH 4acTH Tela U OT IJIOTHOCTH
KHUJKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTH Teja, OT TIyOMHBI, HA KOTOPYIO
NOTPYKEHO TEJI0, YCIOBUI MJIaBaHUsA Tell, YCIOBUM paBHOBECHS pbluara U OJIOKOB,
y4acTBOBaTh B IJIAHUPOBAHMM YUYEOHOTO HMCCIEIOBaHUS, COOMpPATh YCTAHOBKY U
BBITIOJIHATD U3MEPEHHUSI, CIEAYS MPEAI0KEHHOMY TUIaHy, PUKCUPOBAThH PE3YJIbTaThI
MOJTy4YE€HHOM 3aBUCUMOCTH (PU3UUYECKUX BEJIUYUH B BUE MPEAJIOKEHHBIX TaOIUI] U
rpayKOB, IPOBOAUTH BBIBOJIBI 110 pe3yIbTaTaM MUCCIIEIOBAHMUS;

®IPOBOJIUTh KOCBEHHbIE H3MEpEeHHs] (U3NYECKUX BEIMYUH (TUIOTHOCTH
BEILECTBA JKUIKOCTH W TBEPAOrOo TeJa, CHJIa TPEHUS CKOJBXKEHUS, HaBJICHHUE
BO3/lyXa, BEITAIKMBAIOILAs CUJjla, JEHCTBYIOIAs Ha MOTPY>KEHHOE B )KUJIKOCTb TEJIO,
KO3 UIIUEHT NOJE3HOTO AEUCTBUS MPOCTHIX MEXaHU3MOB), CIIEAYS MPEAJIOKEHHOM
UHCTPYKLMHU: TPU BBIIIOJHEHUN HW3MEpPEHUN coOupaTh SKCIEPUMEHTAIBHYIO
YCTAaHOBKY M BBIUMCISTh 3HAYEHNE NCKOMOM BETUYHUHBIL;



¢ COOJII0/IaTh MpaBUJia TEXHUKHU O€30MacHOCTU MpU padoTe ¢ 1adopaTopHbIM
o0opy10BaHUEM;

®IMETh MPEACTABJICHUE O MPUHIUIIAX ACHCTBUS MPUOOPOB U TEXHUUECKHUX
YCTPOMCTB: BECBI, TEPMOMETP, AMHAMOMETpP, COOOILIAOIIMECS COCYAbl, OapOMETp,
phlyar, MOJBUKHBIN U HETIOABUKHBIN OJIOK, HAKJIOHHASI INTOCKOCTH;

® XapaKTepU30BaTh MPUHUMUIBI  JCHCTBUS  M3YYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C MHCMOJIB30BAHMEM HX OMNHUCaHUs (B TOM 4YHUCIE:
MOAIIMIIHUKY, YCTPOMCTBO BOAONPOBOJA, THUAPABIMYECKUN IPECC, MAHOMETD,
BBICOTOMEp, MOPIIHEBOM HACOC, ApEOMETP), MCIOJIb3ys 3HAHUSI O CBOMCTBax
buznyecKuX SIBICHUN U HEOOXOAUMBIE (PU3NUECKUE 3aKOHBI M 3aKOHOMEPHOCTH;

® IPUBOAUTD MIPUMEPHI (HAXOAUTh HMH(POPMALIMIO O TIPUMEpax) MPaKTUYECKOTO
UCIIOJIb30BaHUSI (PU3NYECKUX 3HAHUM B MOBCEJHEBHOM XU3HU JJIsI OOECIICUCHMS
0e30MacHOCTH TPU OOpaIllEeHUH C MPUOOpaMU M TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEHHUSI 3/70pPOBbsI U COONIOJEHUS HOPM SKOJOTHYECKOrO TIOBEJACHHUS B
OKPYXaroUIIEH Cpee;

® OCYUIECTBJIATh OTOOp HMCTOYHUKOB HH(PopManuu B HWHTepHeTe B
COOTBETCTBHHM C 33JIaHHBIM ITOMCKOBBIM 3allpOCOM, HA OCHOBE UMEIOLIUXCS 3HAHUM
U IIyTEM CPAaBHEHUS Pa3jIMYHBIX HCTOYHUKOB BBIACIATH MH(OpPMALMIO, KOTOpPAs
SBJISIETCS] IPOTUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;

®ICII0JIb30BaTh MPHU BBIIIOJIHEHUH YYEOHBIX 3aJaHUl HAYYHO-TIOMYJISPHYIO
JUTEPATYPY (PU3NYECKOTO CONEpMaHUs, CIPABOYHBIE MATEpHUAIIbI, PECYPChl CETH
WNuTepHeT, BianeTh NpUEMaMH KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3oOBaHMS
uH(pOpMaIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

®C03/1aBaTh COOCTBEHHBIE KPATKHE MUCBMEHHBbIE M YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 UCTOYHUKOB UH(OPMAIH, B TOM YUCJIE MyOJIMYHO MPOBOJIUTH KPATKHE
COOOIIEHHS] O pe3yJibTaTaX MPOEKTOB WM Y4YEOHBIX HMCCIEIOBAaHUN, MPU ITOM
IPaMOTHO MCMOJb30BATh M3YyUYEHHBIM TMOHITHIHBIA ammapaT Kypca (QU3MKH,
COIPOBOXK/IaTh BBICTYIUICHHE IPE3CHTALNENM;

e[Ipy BBHINOJHEHUH YYEOHBIX MPOEKTOB U HCCIENOBAaHUI pacrpenessTh
00513aHHOCTH B T'pYIIIIE B COOTBETCTBUM C MOCTABJIEHHBIMU 3a/ladyaMH, CICIUTh 32
BBINIOJIHEHUEM TUIaHA JIEWCTBUM, OLIEHUBATh COOCTBEHHBIA BKJIAJ B JIEATEIbHOCTD
IpyNIbl, BBICTPaWBaTh KOMMYHUKATHBHOE B3aMMOJIEWCTBHE, YUYUTHIBAsT MHEHHE
OKPYXKaIOIHUX.

[IpenMeTHble pe3yabTaThl OCBOEHHUSI MPOTPaMMbl MO (PHU3UKE K KOHILY
oOyueHnus B 8 kiacce:

[IpeameTHble pe3yapTaThl Ha 0a30BOM YpOBHE JOJKHBI  OTpa)xaTh
c(hOpMHPOBAHHOCTh Y 00YUAIOIIUXCS YMEHHUIA:

® 1ICII0JIB30BAaTh MOHATHS: Macca W pa3Mepbl MOJIEKYJ, TEIIOBOE JIBH)KECHHE
aTOMOB M MOJIEKYJI, arperaTHble€ COCTOSIHUS BEIIECTBA, KPUCTAJUIMYECKHE H
amop(HbIe TeNa, HACBHIIIEHHBIH M HEHACBIIIEHHBIM map, BIAKHOCTH BO3AYyXa,
TEeMIlepaTypa, BHYTPEHHSISI DJHEprus, TEIJIOBOM JBUIaTellb, JJIEMEHTAPHbIN
NEKTPUYECKUN 3apsll, AJIEKTPUYECKOE TMOJIe, NPOBOJHUKH M AUIIIEKTPUKH,
MOCTOSIHHBIN DJIEKTPHUUYECKHUI TOK, MATHUTHOE T0JI€; Pa3INy4aTh SBJICHUS (TEIJIOBOE
pacuIMpeHre W CXaTue, Terulonepeaayda, TEIUIOBOE pPaBHOBECHE, CMaudMBaHUE,
KaNMWUISIpHbIE SIBJICHUS, UCIAPEHUE, KOHJICHCALMsS, TUIABJICHHUE, KPUCTAIA3AIUs
(oTBepaeBaHUE), KUIIEHWE, TeIonepeaaya (TeIUIONPOBOIHOCTb, KOHBEKIIMS,
U3IIy4eHHE), DJIEKTpU3alus  TeJl, B3aUMOJECHCTBUE  3apsAlOB,  JEHCTBHUS
AIIEKTPUYECKOr0 TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMO/ICHCTBUE MarHUTOB, IEUCTBUE



MarHUTHOTO MOJII Ha INPOBOJHUK C TOKOM, AJIEKTPOMAarHWTHasT MHAYKLHS) IO
ONMCAHMIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB, JEMOHCTPHPYIOLIUX
TaHHOE (PU3UUECKOE SBIICHNUE;

®pACIIO3HABATh  MPOSIBICHUE  M3YYEHHBIX  (DU3UUYECKUX  SIBJICHUUM B
OKpY>KaroIlleM MHpE, B TOM YHCIie PU3NIECKHUE IBICHUS B IPUPOJIE: TOBEPXHOCTHOE
HATSDKEHUE U KAIIWUISIPHBIC SIBJICHUS B IIPUPOJE, KPUCTAIUIBI B IPUPOJE, U3IIyUCHUE
ConHua, 3amep3aHue BOJOEMOB, MOpPCKUE Opu3bl, 00pa30BaHUE POCHI, TyMaHa,
WHEs, CHera, JJIEKTPUYECKUE SBJIEHUS B aTMoc(epe, 3JIEKTPUYECTBO IKUBBIX
OpraHU3MOB, MarHUTHOE I10JI€ 3EMJIH, APEH( MOITOCOB, POJIb MATHUTHOTO MOJIS JJIS
YKU3HM Ha 3emile, MOJSIPHOE CHSHME, IIPY 3TOM IIEPEBOANUTH IPAKTUYECKYIO 3a1a4y
B YU€OHYI0, BBIJICIIATh CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKN) PU3NUECKUX SBICHUIL;

® OIIMCBHIBaTh M3yYEHHBIE CBOMCTBA TeJl U (DPU3UUECKUE SBIICHUS, UCIOJIb3Ys
duznyecKkre BeNMYUHBI (TEMIEpaTypa, BHYTPEHHSAS YJHEPTHsI, KOIIMYECTBO TETIOTHI,

e yJIeJIbHAs TEIUIOEMKOCTD BELIECTBA, YAEIbHAS TEIUIOTA IIJIaBICHUS, YACIbHAS
TEIJIOTa MapooOpa3oBaHusl, yJelabHasl TEIUIOTa CTOPAHUs TOILTUBA, KO3(PPUIUEHT
IIOJIE3HOTO JIEWCTBUS TEIUIOBOW MAIIMHBI, OTHOCHUTEIbHAS BIJIAXKHOCTH BO3/yXa,
NIEKTPUYECKUH 3apsij], CHJIA TOKA, IEKTPUUYECKOE HAIPSIKEHUE, COIPOTHUBIICHUE
IIPOBOJIHUKA, YJEIbHOE CONPOTUBIEHUE BEIIECTBa, padoTa W MOILIHOCTb
AIEKTPUYECKOTO TOKA), MPU OMHCAHUH MPABUIBHO TPAKTOBATh (DU3UUECKUN CMBICI
UCIOJIb3YEMBIX BEJIUYMH, OOO3HAUEHUS U €IWHULBl (U3NYECKUX BEJIUYUH,
HaXOoAUTh (OPMYJIbI, CBA3BIBAIOIINE JTAHHYIO (PU3MUECKYIO BEIMUUHY C JPYTHUMHU
BEJIMYMHAMU, CTPOUTH I'pa)Ku U3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIMYNH;

® XapaKTepu30BaTh CBOWCTBA Tell, (U3MYECKUE SBICHUS U MPOLECCHI,
UCITIOJIb3YSl OCHOBHBIE MOJIOKEHHSI MOJIEKYJISIPHO-KUHETHYECKOW TEOPHUH CTPOECHUS
BEIIECTBA, NMPUHIUI CYNEPHO3UIMHU MOJeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH
COXpaHEHUs 3apsaa, 3akoH OMa g ydyacTka 1enu, 3akoH Jbxoyis-JIeHna, 3aKoH
COXpaHEHUs! PHEPTUH, IPU 3TOM yMETh (POPMYIUPOBATH 3aKOH U 3aMKCHIBATH €T0
MaTEeMaTUYECKOE BhIPAXKEHUE; OOBACHATH (DU3NUECKUE MPOLECCHI U CBOMCTBA TEJl, B
TOM 4YHCII€ U B KOHTEKCTE CUTyalluil NPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH NIPUYMHHO-CJICACTBEHHbIE CBSI3U, CTPOUTh OObsCHeHHEe u3 1-2
JOTHYECKHX IIaroB C HCIOJIb30BaHUEM |—2 M3yYEHHBIX CBOMCTBA (PU3MUECKHUX
SBJICHUH, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

e pelllaTh pacUeTHbHIE 3a/1auu B 2—3 JEHCTBUSA, UCIIONIb3YS 3aKOHBI U (DOPMYJIbI,
CBSA3BIBAIOLIME (PU3NYECKHE BEJIMYMHBI: HAa OCHOBE aHalIM3a YCIOBUS 3aJadyd
3aMMCBIBATH KPATKOE YCIOBUE, BBIABIISITh HEAOCTATOK TAHHBIX JIJIS pELICHUS 3a/1a4H,
BBIOMpATh 3aKOHBI U (DOPMYJIbI, HEOOXOIMMBIE ISl €€ PEIICHUS, MPOBOJHTH
pacyeTbl W CpaBHUBATh IMOJYYEHHOE 3HaYeHUE (U3UYECKOM BEIMYMHBI C
W3BECTHBIMH JTAHHBIMU;

®pacro3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEHIUTh MpPU [OMOIIU
bu3NyeCcKuX  METOAOB, HCIOJb3YysS ONHCAHME HCCJIENOBAaHUS,  BBIICIATH
IIPOBEPAEMOE IPEAINOIOKEHNE, OLEHUBATh NMPABWIBHOCTh MOPSAKA MPOBEICHHUS
MCCJIEI0BAHMUSI, IPOBOUTH BHIBO/IBI;

® [IPOBOJIUTH OMBITHI IO HAOJIOICHUIO (PU3UUECKUX SIBJICHUN WM (HU3HUECKUX
CBOMCTB TeN (KalmWJUIApHBIE SIBJICHUS, 3aBUCMMOCTH JABJIEHUS BO3JyXa OT €ro
o0bema, TeMIepaTypbl, CKOPOCTH IIpollecca OCTBHIBAHHS M HarpeBaHUs MpH
U3IyYEHUH OT LBETAa M3JIy4arouleil (IOrjolarlei) MOBEPXHOCTH, CKOPOCTb
UCIIAPEHUs] BOJbI OT TEMIIEPATypbl JKUJIKOCTH M IUIOLIAAU €€ TOBEPXHOCTH,
AIEKTPU3ALMs TNl U B3aUMOJECHCTBUE JIEKTPUUYECKHUX 3aps0B, B3aUMOJIECUCTBHE



MOCTOSIHHBIX MAarHUTOB, BU3YyaJIM3allksl MAarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB,
JEUCTBUSI MAarHUTHOTO TOJI HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,
CBOMCTBA AJIEKTPOJIBUTATENS MOCTOSHHOTO TOKA): (POPMYIHpOBaTH MPOBEpPsSEMbIC
NPEANOJIOKEHNA, COOUpaTh YCTAHOBKY U3 MPEIJIOKEHHOIO 000pyAOBaHMS,
OIMKCHIBATH XOJI ONBITA U (DOPMYJIMPOBATH BHIBOJIBI;

® BLITIOJIHATD MPSMbIE U3MEPEHUSI TEMIIEPATYPhl, OTHOCUTEILHON BIaKHOCTU
BO3]lyXa, CUJIbI TOKA, HAIIPSHDKEHUS C UCIIOJIB30BAHUEM aHAJIOTOBBIX MPUOOPOB

®1l JIATYMKOB (PU3MUECKUX BEIIMYUH, CPABHUBATH PE3YIbTaThl MU3MEPEHUU C
YYETOM 33JJaHHOU a0COIIOTHOU MOTPEIIHOCTH;

® IPOBOJIUTH HCCIEAOBAHNE 3aBUCUMOCTU OJHOM (DPM3MUECKON BETUUYHHBI OT
JPYrol ¢ HMCIOJIb30BAHHEM MPAMBIX HU3MEPEHUN (3aBUCUMOCTH COINPOTHBIICHHS
MPOBOJHUKA OT €ro JJIMHBI, IUIOMIAAM MOMEPEYHOTO CEYEHHUS U YJIETBHOTO
COMPOTHUBJICHUS BEIIECTBA MPOBOJIHUKA, CUITBI TOKA, HIYIIETO Yepe3 MPOBOJHUK, OT
HaIpsHDKEHUS Ha TPOBOJHUKE, UCCIIEIOBAHUE MTOCIEA0BATEILHOIO U APAILIEIBHOTO
COEJIMHEHUI MPOBOJHUKOB): TUIAHUPOBATh UCCIEAOBAHUE, COOMPATh YCTAHOBKY U
BBITNOJIHATH U3MEPEHUS, CIEAYS NPEUI0KEHHOMY TUIaHy, PUKCUPOBAThH PE3yJIbTAThI
MOJIyYEHHOW 3aBUCUMOCTH B BUJE TAaOIMI U IpadHKOB, MPOBOJUTH BBIBOABI IO
pe3yibTaTam HCCIIEIOBAHUS;

®IPOBOJUTh KOCBEHHBbIE HW3MEpPEHHs (U3UUECKUX BeIWYUH (yJAelibHas
TEIJIOEMKOCTh BEIIECTBA, COINPOTHUBICHHE IPOBOJHKKA, padOTa U MOIIHOCTh
AJIEKTPUYECKOTO TOKA): IUIAHUPOBATh W3MEPEHUs, COOMPATh FKCIEPUMEHTAIBHYIO
YCTaHOBKY, CleAysd NpPEMJIOKEHHON HWHCTPYKIMHM, MW BBIYUCIATH 3HAYCHHE
BEJINYUHBL;

¢ cOOJII01aTh MpaBUJIa TEXHUKH O€30MacHOCTU MpU paboTe ¢ 1adopaTopHbIM
000opy10BaHUEM;

® XapaKTepu30BaTh MPUHUMUIBI  JCHCTBUS  M3YYEHHBIX MNPUOOPOB H
TEXHUYECKUX YCTPOWCTB C MCIOJIb30BAHUEM MX OMMCAHUS (B TOM YHCIIE: CUCTEMA
OTOIUIEHUS IOMOB, TUTPOMETP, TapoBasi TypOrHa, aMIIEpMETp, BOJIBTMETP, CUETUUK
AIEKTPUUECKOW SHEPIruM, dJIEKTPOOCBETUTENbHbIE NPUOOPHI, HarpeBaTelIbHbIE
AIEKTPONPUOOPHI (MPUMEPHI), ANEKTPUUYECKUE TPEAOXPAHUTEHU, IJICKTPOMArHUT,
AJIEKTPOJIBUraTeNlb IMOCTOSIHHOTO TOKa), MCHOJb3ysl 3HAaHUA O CBOMCTBax
bu3HYeCKUX SBICHUN U HEOOXOAUMBbIC (PU3NUECKUE 3aKOHOMEPHOCTH;

®pACIO3HABaTh IPOCTBIE TEXHUYECKHE YCTPOMCTBA M HW3MEPUTEIBHBIE
npuOOpsl MO CXeMaM M CXEMaTUYHbIM PUCYHKAM (KUJKOCTHBIA TEPMOMETD,
TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATENb BHYTPEHHETO CTOPAHHUSL, DJIEKTPOCKOII,
peocTar), COCTaBIATH CXEMBl JJEKTPUYECKUX LENEld C IOCIECI0BAaTEIbHBIM U
napajulebHbIM COECJUHEHHEM »3JIEMEHTOB, pa3jinyasi YCJIOBHbIE O0003HaYCHUS
DJIEMEHTOB JJIEKTPUUYECKUX LEIIEH;

® IPUBOJIUTH MIPUMEPHI (HAXOUTh UH(OPMAIIUIO O MPUMEPaX ) MPAKTUYECKOrO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUM B MOBCEJHEBHOM XKU3HM JIsi OOECIICUECHMSI
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU M TEXHUUYECKHUMH YCTPOWCTBAMH,
COXPaHEHHUSl 3J0pPOBbsI U COOJIOJEHUS HOPM SKOJOTMYECKOrO TIOBEJACHHUS B
OKPYXarUIEen Cpee;

® OCYUIECTBJIATH MOUCK HHPOpManuu pu3nueckoro cojepxxanus B UutepHere,
Ha OCHOBE MMEIOIIMNXCS 3HAHUM U TyTeM CPABHEHHMSI IONOJHUTEIbHBIX UCTOUHUKOB
BBIIETATh MHGOPMAIMIO, KOTOpask SBIISETCS MPOTUBOPEUYUBON HIIM MOXKET OBIThH
HEJ0CTOBEPHOM;

® 1ICTI0JIb30BaTh MPHU BBINOJIHEHUU YYEOHBIX 3aJlaHUNl HAYYHO-TOIYJISIPHYIO



JUTEPATYPY (PU3NYECKOTO conepk aHUsl, CIPABOYHBIE MaTepUaJbl, PECYpPChl CETH
WuTepHeT, BianeTh MNpUEMaMH KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpPMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

®Cco3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U KpaTKUE YCTHBIE COOOIIEHUS,
0000mIass MHGOPMAIIMI0O U3 HECKOJBKHUX HMCTOYHHUKOB, B TOM YHCJE MyOJIUYHO
MPEACTABIATh PE3YJIbTATHI MPOSKTHON UM UCCIIEIOBATEIBCKOMN IEATEIbHOCTH, IPU
TOM T'PaMOTHO HUCIOJIb30BaTh M3yUEHHBIN MOHSATUHHBIN ammapaT Kypca (U3MKH,
CONPOBOXK/IaTh BBICTYIUICHUE MTPE3CHTALINEN;

eTpy BBIMOJHEHUN YUEOHBIX TPOEKTOB W HCCIENOBAaHUN (U3MUECKUX
IPOIIECCOB  pacHpeleniarTh OO0S3aHHOCTH B TpyNIe B COOTBETCTBUU C
MOCTABJICHHBIMU 33Ja4aMH, CJIEUTh 3a BBIMOJHEHUEM IUIaHA JEUCTBUMA H
KOPPEKTUPOBATh €0, OIEHUBATh COOCTBEHHBINH BKJIaJ B JIEATEIBLHOCTH TPYIIIIHI,
BBICTPAMBaTh KOMMYHHMKAaTMBHOE B3aWMOJEIHCTBUE, TMPOSBISASL TOTOBHOCTH
paspemarh KOH(QIHKTHI.

[IpenMeTHble pe3yabTaTbl OCBOEHHS MPOTPaMMbl MO (PHU3UKE K KOHILY
oOyueHus B 9 KJacce:

[IpenmeTHble pe3yapTaThl Ha 0a30BOM YpPOBHE JOJDKHBI  OTpa)aTh
c(OPMHPOBAHHOCTh Yy 00YUAIOIIUXCS YMEHHIA:

®JICIIOJIB30BaTh  MOHATHS: CHCTEMa OTCYEeTa, MarTepuajgbHas TOYKa,
TPAEKTOPHSI, OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUXKEHUS, tehopmanus (ynpyras,
IUIACTUYECKas), TPEHUE, LEHTPOCTPEMUTEIbHOE YCKOPEHHE, HEBECOMOCTb M
neperpy3ku, UEHTP TAKECTH, A0COIIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPAOTO
TeJaa, PaBHOBECHE, MEXAaHWYECKHE KOJEOAHWs W BOJIHBI, 3BYK, HH(PpPA3BYK M
YABTPa3BYK, AJIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMATrHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh M JAIbHO30PKOCTb, CIIEKTPBl MCIyCKAaHUS M TOIJIOIICHHU, alb(a-,
OeTa- U TaMMa-u3JIy4ueHus, U30TOMbI, SJEPHASI DHEPTETUKA;

epa3nuyaTh SBJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJMHEIHOE
JBUKEHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEMHOE NBH)KEHHE, CBOOOJHOE MaJ€HUE
T€JI, PABHOMEPHOE JIBMXKEHHE MO OKPYKHOCTH, B3aUMOJICHCTBHUE TEJl, PEAKTUBHOE
JIBIKEHUE, KoebaTenpHOe NBIKCHHE (3aTyXaloI1e U BEIHYKJIEHHbIE KOJIeOaHus),
PE30HAHC, BOJHOBOE  JABW)XXEHHE, OTPAXKEHUE  3BYKa, MPSIMOJUHEHHOE
pacnpoCTpaHEeHUE, OTPAKEHHWE M TPEJOMIICHHE CBETa, IIOJIHOE BHYTpPEHHEE
OTpa)X€HUE CBETA, Pa3oKeHHE OEJI0ro CBeTa B CIIEKTP U CIO0KEHUE CIIEKTPATIbHBIX
LIBETOB, IUCIEPCHUS CBETA, €CTECTBEHHAs pPaJUOAKTUBHOCTb, BO3HUKHOBEHHE
JMHENYATOro CHEeKTpa M3IIy4YCHHs) TI0 OMHMCAHUIO WX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

®pACMO3HABAaTh  MPOSIBICHUE  M3YYEHHBIX  (U3MYECKUX  SBJICHUU B
OKpYyXaroleM Mupe (B TOM yucie (U3MYecKue SBJICHHS B MPUPOJE: NPHIMBBI U
OTJIUBBI, IBUkKEeHUE MIaHET COJTHEYHON CHUCTEMbI, PEAKTUBHOE JIBUKEHUE >KUBBIX
OpPraHU3MOB, BOCHPHUATHE 3BYKOB J>KHBOTHBIMH, 3EMIIETPACEHHE, CEHCMUYECKHE
BOJIHBI, LIyHAMH, 3XO0, LIBETA TeJI, ONTUYECKUE SIBJICHUS B MPUPOJIE, OMOIOTHYECKOEe
JNEHUCTBUE BUIUMOTO, YJIbTPA(HUOJIETOBOTO U PEHTIEHOBCKOTO H3JIy4YEHUH,
€CTECTBEHHBII paJMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4H, paJAHOaKTUBHOE
U3JIyYEHUE MPUPOIAHBIX MHUHEPAJIOB, JCHCTBUE PAIMOAKTUBHBIX HW3IYUYECHHU Ha
OpraHu3M YeJIOBeKa), MPU 3TOM MEePEBOIUTH

® IPAKTUYECKYIO 3a/adyy B Y4Y€OHYIO0, BBIJIETATH CYIIECTBEHHbIE CBOWCTBA
(npu3HaKu) GU3NUECKUX SIBICHHUI;

® OMKCHIBATh M3YUYECHHBIE CBOMCTBA TeNl U (PU3UYECKUE SIBJICHUS, UCIOJb3YS



¢uznueckue BEJWYMHBI (CpelHAs W MIHOBEHHAas CKOPOCTh Tela IpH
HEPaBHOMEPHOM JBW)KEHUHU, YCKOPEHHE, NTEPEMEILIEHUE, ITyTh, YIJIOBask CKOPOCTh,
CHWJIa TPEHHUSI, CUJIAa YIIPYTOCTH, CUJIa TSKECTH, yCKOPEHHE CBOOOAHOTO NaJeHUs, BEC
TeNa, WMIIYyJIbC TeNla, HMIYJIbC CHJIbI, MEXaHudeckas padoTa M MOUIHOCTb,
NOTEHUUANbHASI JHEPrusi Tejla, MOJHATOTO HaJ IIOBEPXHOCTBIO  3E€MJIH,
NOTEHLUAIbHASI JHEPrusl C)KAaTOM MpY>KUHBI, KUHETUYECKas DSHEprus, MOJHas
MEXaHUYEeCKask YHEPTHsl, MEPUOJ U YacTOTa KOojeOaHuM, IMHA BOJIHBI, TPOMKOCTb
3ByKa M BBICOTAa TOHA, CKOPOCTh CBETa, MOKAa3aTeslb IPEIOMIICHHS CPENbl), IpH
ONKMCAaHUU TPABUIBHO TPAKTOBAaTh (PU3MUECKHUM CMBICI MCHOJb3YEMBIX BEIMYUH,
0003HaUYeHHU W €OUHUIBl (U3NYECKUX BEJIUYMH, HaXOAUTh (OPMYIIbI,
CBSI3BIBAIOIIUE JTAHHYIO (DU3MUECKYIO BEIMUUHY C IPYTUMHU BEITUYMHAMH, CTPOHUTD
rpaduky U3y4yeHHBIX 3aBUCUMOCTEN (PU3MUYECKUX BEIUYHH;

® XapaKTepHU30BaTh CBOMCTBa Ted, (U3UUYECKHUE SBICHUS W TPOIECCHI,
UCIIOJIb3YSl 3aKOH COXPAHEHUS! SHEPTUH, 3aKOH BCEMUPHOIO TSITOTEHMSI, PUHIUI
CYINEPHO3ULIMU CHUJI, IPUHIUI OTHOCUTENbHOCTH [ anuies, 3akonsl HbroToHa, 3aK0H
COXPaHEHHUS HWMITYJIbCA, 3aKOHBI OTPAXCHHS W TPEIOMIICHHS CBETa, 3aKOHBI
COXpPaHEHUS 3apsIOBOTO U MAacCOBOTO YHCEN MPH SAEPHBIX PEAKIHSIX, MPH ITOM
(dbopMyIMpOBaTh 3aKOH U 3alMCHIBATh €M0 MAaTEMATHUYECKOE BBIPAKCHHE;

¢ O0BSCHATh (PU3MUECKHE MPOLECChl M CBOMCTBA TE€JI, B TOM YHUCIE U B
KOHTEKCTE CHUTyalMil MpPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BbIABIATH
MPUYUHHO-CJIEICTBEHHBIEC CBSA3H, CTPOUTH OOBSICHEHNE U3 2—3 JOTHYECKHX IIaroB C
UCIIOJIb30BaHUEM 2—3 M3YYEHHBIX CBOMCTBA (PM3MYECKUX SIBICHUH, (DUIUUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEW;

e pelaTh pacyeTHbHIE 3a/1a4M (ONMUPAIOIIKECS Ha CUCTEMY U3 2—3 ypaBHEHHI),
UCIIOJIB3YS 3aKOHBI ¥ (POPMYJIBL, CBA3BIBAIOIINE (DU3UUECKHUE BETUUUHBI: HA OCHOBE
aHaJli3a yCJIOBUS 3aJjaud 3allMChIBaTh KPAaTKOE YCJIOBUE, BBISIBIATH HEAOCTAIOLINE
WU W30BITOYHBIC JaHHBIC, BBIOMPATH 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIC IIJIsi
peleHusi, MPOBOAWTh pPacyeThl W OIEHUBATh PEATMCTUYHOCTH MOTyUYEHHOTO
3Ha4YeHUs] PU3NUECKON BEIUUMHBI,

epacro3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXHO pPEHIUTh MPU [OMOIIH
¢u3NyecKux  METOAOB, HCIOJb3Yys ONHCAHME HCCIENOBAaHUS,  BBIICIATH
POBEPSEMOE TPEINOI0KEHNE, OICHUBATh MPABMJIBHOCTH MOPSAIKA MPOBEIACHHS
WCCJICIOBAHMSI, TIPOBOJIUTH BBIBOJBI, HHTEPIPETUPOBATH PE3YIbTATHI HAOIIOICHHIA
U OIIBITOB;

® IIPOBOJIMTH OMBITHI IO HAOIIOACHUIO (PU3UUCCKUX SBICHUN MIIH (PU3HUICCKUX
CBOMCTB TeJ (M3yueHue BTOPOro 3akoHa HploTOHa, 3aKOHa COXpaHEHUs SHEPruH,
3aBHCHMOCTh TIepHOAa KOJEeOaHW MPYKUHHOTO MasTHHKa OT MacChl Ipy3a H
KECTKOCTH TPYXMHBI, W HE3aBUCUMOCTb OT AaMIUIUTYIbl MajbIX KoJeOaHUH,
OpSIMOJIMHEMHOE paclpoCTpaHeHHE CBETa, Pas3lioKeHHE OEeloro cCBeTa B CIEKTD,
U3y4YEeHHE CBOMCTB M300pa)kKeHMsI B IUIOCKOM 3epKajie M CBOICTB HM300paKeHUs
npeaMera B coouparoiei

e IMH3€, HAOJIOJCHHWE CIUIONIHBIX M JMHEWYaThIX CIEKTPOB HW3ITydeHUs):
CaMOCTOATENLHO COOMPATh YCTAHOBKY M3 M30BITOUYHOrO Habopa 000pylIOBaHUA,
OIKCHIBATh XOJI OMbITA U €r0 Pe3yJIbTaThl, GOPMYJINPOBATH BHIBOJIBI;

® [IPOBOJIUTH TPU HEOOXOJUMOCTH CEPUI0 MPSIMBIX H3MEPEHHUH, OIpenesss
CpelHee 3HaueHUe M3MepseMOM BeIMUYMHBI ((POKYCHOE paccTOsHuE coOuparouiei
JIMH3b1), 000CHOBBIBATH BHIOOP crioco0a u3MepeHus (M3MepUTeIbLHOr0 Npuodopa);

®IPOBOJIUTH  HMCCIIEZIOBAHUE 3aBHUCHUMOCTEH  (PU3UYECKHX BEIMYMH C



UCIIOJIb30BAaHUEM TMPSAMBIX H3MEPEHHM (3aBUCMMOCTh TYTH OT BPEMEHU IIpH
PAaBHOYCKOPEHHOM JIBIDKEHMM 0€3 HadallbHOM CKOpOCTH, Iepuoja KoJjieOaHui
MaTEMaTUYECKOr0 MAsITHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yTIJIa OTPAaKEHUS CBETa
OT yria MaJeHWs W yria MOpPeJOMIICHHs OT YyIVla MaJeHus): IUIAHHUPOBATH
UCCJIEIOBAHNE, CAMOCTOATENLHO COOMpPATh YCTAHOBKY, (PMKCHUPOBATH PE3YJIbTATHI
MOJIYYCHHOU 3aBUCUMOCTH (M3MUECKUX BEJIIMYMH B BHJE TaOnuI U rpaduUKoB,
IIPOBOJUTH BBIBOJBI IO PE3yJIbTaTaM UCCIET0BAHMUS;

® IPOBOJIUTH KOCBEHHBIE U3MEPEHUsI GPU3NUECKUX BEJIUUMH (CPEIHSAS CKOPOCTh
U YCKOpEHHE Tella MpU PaBHOYCKOPEHHOM JBIDKEHUH, YCKOPEHHE CBOOOIHOTO
NaJIeHUs, )KECTKOCTh MPYKUHBI, KOADOUIIMEHT TPEHUSI CKOJIBKEHUS, MEXaHUYECKast
paboTa M MOIIHOCTb, YacTOTa M TNEPHUOJ KOJEOAHHM MaTeMaTHYeCKOTO U
NPYKUHHOTO MasiTHUKOB, ONTUYECKAsl CUJIa COOMpPAIOLIEH JTMH3bI, paJUOAKTUBHBIN
¢doH): TIAHMPOBATH M3MEPEHHUS, COOUPATH SKCIEPUMEHTAIBHYIO YCTAHOBKY H
BBITIOJIHATD U3MEPEHHUSI, CIACAYS MIPEAI0KEHHOW HHCTPYKIIMH, BBIYUCIISITH 3HAUCHHE
BEJIMYMHBl M AHAJIM3UPOBATh IIOJYYEHHBIE pE3YyJbTaThl C YYETOM 33JaHHOU
MIOTPEIIHOCTH U3MEPEHN;

¢ cOOJII01aTh MpaBUJIa TEXHUKH 0€30MacHOCTU Mpu pabore ¢ 1adbopaTopHbIM
o0opy10BaHUEM;

epa3IMyaTh OCHOBHBIE TMPU3HAKM M3YYEHHBIX (DU3UUYECKUX MOJCIIECH:
MaTepuagbHas TOuKa, aDCONIOTHO TBEPJOE TEJIO0, TOUCUHbIN UCTOUYHUK CBETA, JIyY,
TOHKas JIMH34, IJIJaHETapHAsl MOJIEb ATOMA, HyKJIOHHAsI MOJIE€JIb aTOMHOTO s1/1pa;

® XapaKTEpHU30BaTh IMPUHIUIBl  JEHCTBUS  H3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C HCMOJB30BAHMEM HMX ONHUCaHUS (B TOM 4YHUCIE:
CHOUAOMETP, TaTYUKH MOJIOKEHUS, PACCTOSTHUS M YCKOPEHUS, paKeTa, 3X0JI0T, OUKH,
HEPUCKOIL, (hoToarmapar, ONTHIECKHE CBETOBOBI, CIIEKTPOCKOII, TO3UMETP, Kamepa
Bunscona), ucnonb3ys 3HaHHUS O CBOMCTBaX (PU3HUECKUX SIBICHUN U HEOOXOIUMBIE
(bu3nYecKre 3aKOHOMEPHOCTH;

® JICII0JIb30BaTh CXEMbl M CXEMATUYHbIE PUCYHKH H3YUYEHHBIX TEXHHUYECKUX
YCTPOMCTB, HU3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTMYECKUX MPOLECCOB MNpHU
pelieHny y4eOHO-TIPaKTUYECKUX 3a/]ay, ONTHUYECKUE CXEMbl IJIsi TMOCTPOCHHS
M300paKEHUI B TNIOCKOM 3€pKajie U COOMparoiei JIH3E;

® IPUBOJIUTH NTPUMEPHI (HAXOIUTh HHMOPMAITUIO O MPUMEPaX ) MPAKTUIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM XU3HM JIsI OOECIIEUECHHS
0e30MacHOCTH TPU OOpalllEeHuH C MPUOOpaMU M TEXHUYECKUMH YCTPOMCTBAMH,
COXPaHEHHUsl 3J0pPOBbsi U COOJIOJEHUS HOPM 3KOJOTMYECKOrO TIOBEICHHUS B
OKPYIKaIOIIEH Cpeae;

®OCYyIIECTBIATh MNOMCK uH(popMmauuu B HHTepHeTe, C€aMOCTOSTENBHO
bopMyIupysi MOUCKOBBIA 3aMpPOC, HAXOAUTh MYTH OMNPEIEICHUS JOCTOBEPHOCTH
NOJIy4YeHHOW MH(POpPMALIMK HAa OCHOBE MMEIOIIMXCA 3HAHUWA U JOMOIHUTENIbHBIX
MCTOYHUKOB;

® 1ICTIOJIb30BaTh NMPHU BBINOJIHEHUH YYEOHBIX 3aJlaHUl HAYYHO-TIOMYJISIPHYIO
JUTEPATYPY, CIPABOYHBIE MaTEpHaNIbl, pecypchl ceTh MHTepHEeT, BIaAeTh
npUeMaMHd KOHCHEKTHPOBAHHUSA TEKCTa, MpeoOpazoBaHusi MHGOPMAIUU U3 OJIHOM
3HAKOBOM CUCTEMBI B IPYTYIO;

®Co3/7aBaTh COOCTBEHHbBIE MUCHMEHHBIE M YCTHbIE COOOIIEHUS HAa OCHOBE
uHGOpPMaIlMU U3 HECKOJIbKUX MCTOYHUKOB, IMyOJUYHO MPEACTABIATh PE3YJbTAThI
IIPOCKTHOW HJIM HCCIIEIOBAaTEIbCKONM AESATENBHOCTH, IPU 3TOM TI'PAMOTHO
WCITIOJIb30BATh M3YUYCHHBIN MOHSATUWHBIN ammapaT W3y4aeMoro pasjena (GUu3ukd u



COMPOBOXKJIATh BBICTYIICHUE MPE3CHTAIMECH C YYETOM OCOOCHHOCTEH ayJIUTOPHUH
oOy4Jarommxcs.



TEMATHYECKOE INIAHUPOBAHUE

7 KUIIACC

Ne i/

HaunmeHnoBanme
pa3aeyioB U TeM
Y4eOHOro npeaMera

IIporpamMHoe coep:kaHue

OcHOBHbBIE BU/IBI 1eITEJILHOCTH 00YUAOIIHUXCSH

du3uKa 1 ee poJab B NO3HAHUH OKPY:KAIOIIEro MUpa

1.1 | Pusuka—Hayka o ®u3nka — HayKa o IpUpOJIE. BrisiBiienue paznuuuii Mexy GU3NYeCKUMH U
pupoze SIBneHus NpUpoOAbIL. XUMHYECKUMH [TPEBPALCHUSAMHU.
Pu3nyecKue sBICHUA: PacrnioznaBanue u knaccupukanys GU3NIECKuX SBICHUM:
MEXaHUYECKHE, TEILUIOBBIE, MEXaHUYECKUX, TEIUIOBBIX, JICKTPUUECKNX, MATHUTHBIX U
NIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIX.
CBETOBBIE, 3BYKOBbIE HabGnronenue u onucanue GU3NIECKUX SIBICHUH
1.2 | ®usnveckue BEIUIUHBI Pu3nYeCcKUe BEINYHHBI. Omnpenenenye LEeHbI AeEHUS LIKaIbl U3MEPUTEIBHOTO

N3mepenue puznyeckux

BennuuH. Ousznueckue npuodopsl.

[TorpemHocTs n3MEpeHU
MexnyHnapoaHas cucrtema
€IMHHIL

npudopa. M3Mepenue TnHeHHbIX pa3MepoB Tel U
IPOMEKYTKOB BPEMEHH C YUETOM IOrPEIIHOCTEH.
N3mepenune o0bema KUAKOCTU U TBEPAOIO Tea.
M3mepenue Temreparypbl Ipy MOMOILH KUJIKOCTHOTO
TEPMOMETpPA U JaTYUKA TEMIIEPATypHl.

BeinonHenne TBOpUECKUX 331aHUH 110 TIOUCKY CIIOCOOOB
U3MEPEHUs! HEKOTOPBIX (PU3NYECKUX XapaKTEPUCTHUK,
HanpHuMep, pa3MEPOB MAJIbIX 00BEKTOB (BOJIOC, TPOBOJIOKA),
yaJIEHHBIX 00BEKTOB, OOJIBIINX PACCTOSHUMN, MAJIBIX
MIPOMEXKYTKOB BpeMeHU. OOCyKIeHre TIPeIIaraeMbIX
croco0oB




1.3.

EcrectBenno-
Hay4YHBIN METO
[MO3HAHUI

Kak ¢usuka u npyrue
€CTECTBEHHbIC HAYKU M3Y4aloT
npupoy. EcrecTBeHHO-HAYyYHbIIA
METO/I IO3HaHUS: HAOII0ACHHE,
IIOCTaHOBKA HAay4yHOTr'0 BOIIPOCA,
BBIJIBKCHHE THITOTE3,
9KCIIEPUMEHT 110 IPOBEPKE
TUIOTE3, O0bACHEHHE
HaOJI0aeMOr0 SIBIICHUSI.
Onwucanue GU3NIECKUX SIBICHUH
C IIOMOIIBIO MOJEIIEH

BriaBmkeHne runotes, 00bsCHSIIONUX MPOCTHIC SIBJICHHS,
Harpumep:

— [0YEMY OCTaHABJIMBAETCS JABUKYILIEECS 110
FOPU30HTAJILHON TOBEPXHOCTH TEJIO;

— MIOYEMY B JKapKyIO MOTO/ly B CBETJION 01K Ie
MpoXJaaHel, ueM B TeMHoM. [Ipenoxkenue cnoco6oB
MIPOBEPKU TUIOTES.

[TpoBeneHue nccae10BaHM MO MPOBEPKE KaKOK-IINO0
TUIIOTE3HI.

[TocTpoenue npocTermx Moaenei Gu3nuecKux SBICHUMA
(B BHJIE pUCYHKOB WJIM CXEM), HAIIPUMEP MaJIcHUE
MpeAMETA; MPSMOJIMHEHHOE PAaCIPOCTPAaHEHUE CBETa

Hrtoro no pazaeny

HepBOHa‘{aJIbeIe CBCJICHHUSA 0 CTPOCHUM BEeIIECTBA

YaCTHI] BEIIECTBA

YaCTHIl C TEMIIEPATyPOM.
bpoyHoBCKOE nBHXKEHUE,
T dy3ust.
B3aumoneiicTBue yacTHil
BEILIECTBA: IPUTSIKEHUE U
OTTAJIKUBaHNE

2.1 (Ctpoenue BemiecTBa 1 CrpoeHue BelecTBa: aTOMbl U Habroienue n uHTEpIpeTanus OnbIToB,
MOJIEKYJIbI, UX pa3Mepbl. ONbITHL, | CBUJIETEIbCTBYIOLUIMX 00 aTOMHO-MOJIEKYJIIPHOM CTPOCHUHU
JlokasbIBaromye AUCKPETHOE BEIIIECTBA: OMBITHI C PACTBOPEHHEM PA3IMYHBIX BEIICCTB B
CTPOEHHE BEILECTBA Bojie. OLieHKa pa3MepoB aTOMOB U MOJIEKYJI €
UCMOJIb30BaHUEM (oTorpaduii, MosTy4eHHBIX HA AaTOMHOM
cuioBoM Mukpockone (ACM) —tabopaTopHast pabora 1o
Teme: «OLeHKa JuaMeTpa aToMa METO/I0M PSIIOB (¢
ucIoib30BanueM Gotorpaduii)y». Onpeaenenne pazMepoB
MaJIbIX TeJl.
2.2 | JlBuxkeHne 2 JIBI>KEHME YacTHl] BELECTBA. HaGnronenue u o0bsicHeHre OpOYHOBCKOTO JIBHXKEHUS U
Y B3aUMOIEICTBHE CBs13b CKOPOCTH JTBUKEHUS sBreHus Audhy3un.

[IpoBenenue n 00BICHEHHUE OMBITOB 11O HAOIOICHUIO
TEIJIOBOTO PaCIIMPEHHUsI ra30B.

[IpoBenenue u 0OBSICHEHNE OTIBITOB 110
0OHapYKEHUIO CUJT MOJIEKYJIIPHOTO

MIPUTSKEHUS U OTTAIKUBAHUS




2.3

ArperarHsle
COCTOSIHUS BEIIECTBA

ArperaTHble COCTOSHUS
BEILIECTBA: CTPOCHHE T'a30B,
YKUJIKOCTEN U TBEPIBIX
(KpUCTAJUTMYECKUX) TE.
B3aumocBsi3bp Mex1y cBOICTBaMU
BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHO-MOJICKYJISIPHBIM
ctpoenueM. OcobeHHOCTH
arperaTHbIX COCTOSIHUNA BOJIbI

Onucanue (¢ UCIOJIb30BAaHUEM MPOCTHIX MOJIENECH )
OCHOBHBIX Pa3JIM4YUil B CTPOCHHUU Ia30B, KUJIKOCTEN U
TBEPJBIX TEJ.

OOBbscHEeHrE MaJION CKUMAEMOCTH YKUKOCTEH B TBEPIBIX
Tel, OOIBIION CKMMAaEMOCTH Ia30B.

OOBsicHeHNEe COXpaHEHHS (POPMBI TBEPIBIX TEI U TEKYYECTH
JKHJIKOCTH.

[IpoBeaeHmne ONBITOB, 10KA3bIBAIOIINX, YTO B TBEPIOM
COCTOSIHMH BO/JIbI YACTHUIIbI HAXOJISATCS B CPETHEM JAIbIIIe
JIpYT OT Apyra (IUIOTHOCTh MEHBIIIE), YEM B HKHUIKOM.

Y cTaHOBIEHUE B3aUMOCBSI3H MEKAY OCOOCHHOCTSIMU
arperaTHbIX COCTOSIHUHM BOIbI M CYIIIECTBOBAaHUEM BOJIHBIX
opranu3MoB (MC — Guonorusi, reorpagusi)

Hroro no pazneny

JABuiKeHMe U B3auMo/ieiicTBHE TeJl

3.1

Mexannueckoe IBUKEHUE

Mexanndeckoe JBHKEHHE.
PaBHOMEpHOE 1 HEpAaBHOMEPHOE
nemwkenue. Ckopocts. Cpenusis
CKOPOCTb IPU HEPABHOMEPHOM
nBwkeHuu. Pacuer nmytu u
BPEMEHHU JIBUIKECHUS

HccnenoBanre paBHOMEPHOTO IBUKECHHUS, ONIPEICIICHIE €ro
MIPU3HAKOB.

Habmtoienne HepaBHOMEPHOTO IBUKEHUS U OTIpeieTICHUE
€ro OTJINYUI OT PABHOMEPHOTO JIBIKCHHSL.

OmnpenerneHne CKOPOCTH PAaBHOMEPHOTO JIBHIKEHUS
(mapuKa B )KUJKOCTH, MOJICITH JJIEKTPUIECKOTO
aBTOMOOWJIS U T.1.).

Omnpenenenre cpeaHeil CKOPOCTH CKOIBKEHUs OpycKa
WM IIapUKa 10 HAKJIOHHOM MIocKkocTH. Pemenue 3anau
Ha OTpeJieNieHne My TH, CKOPOCTH U BPEMEHU
PaBHOMEPHOTO JIBUKEHHUSI.

AHanu3 rpag kOB 3aBUCIMOCTH ITyTH U CKOPOCTH OT
BpPEMEHU




3.2 | Unepnus, macca, 4 SBnenue nHepuuu. 3aKOH OObsicHEHNE ¥ TPOTHO3UPOBAHKE SIBJICHUH,
MJIOTHOCTD uHepuu. Bzaumoseiictue Ten | 00yCIOBIIGHHBIX HHEPIIUEH, HAIPUMED, YTO TPOUCXOIUT
KaK MpU4YrHa U3MEHEHUS IIPY TOPMOKCHHUH WJIM PE3KOM MaHEBPE aBTOMOOUIIS,
CKOpPOCTH JIBU>KEHUS TEIL. MOYEeMY HEBO3MOKHO MIHOBEHHO IIPEKPATUTh JIBIXKEHUE Ha
Macca kak Mepa HHEPTHOCTH BEJIOCUIIE/IE WJIM CAMOKATe U T. 1.
Tena. [IpoBenenue u aHanu3 ONbITOB, IEMOHCTPUPYIOLIUX
[linoTHOCTH BewecTna. M3MEHEHUE CKOPOCTH JIBUKEHHUS TeJIa B PE3yJIbTaTe
CB$13b IJIOTHOCTH C KOJIMYECTBOM | JIEHCTBHS HA HETO JPYTUX TEll.
MOJIEKYJI B €JMHUIIE 00BbEMa Pemenwne 3aa4 Ha onpe/ielieHne MacChl TeNa, ero o0bema 1
BEILECTBA w10THOCTU. [IpoBeneHre u aHanus ONbITOB,
JIEMOHCTPHUPYIOIIUX 3aBUCUMOCTh U3MEHEHHSI CKOPOCTH
TeJa OT €ro Macchl IPU B3aUMOJACHCTBUU TEI.
W3mepenue Macchl Tena pa3inuyHbIME CIIOCOOaMH.
Omnpenenenue MIOTHOCTU TeJa B pe3yJIbTaTe U3MEPEHHS
€ro Macchbl 1 00beMa
3.3 Cuna. Bumasl cun 14 Cuula Kak XapakTepuCTUKA N3yueHune B3auMoIeMCTBUS KaK TPUUYUHBI U3MEHEHUS

B3aUMOJEICTBUA TEIl.

Cuna ynpyroctu 1 3akoH ['yka.
N3mepenue cuiibl ¢ IOMOIIBIO
JUHaMoMeTpa. SIBieHue
TATOTEHUS U cuia TskecTH. Cuiia
TSDKECTH Ha JIPYTUX IIJIaHETaX.
Bec Tena. HeBecoMOCTb.
CrnosxeHue cuil, HalpaBJIEHHbBIX
10 OJTHOM IIPSIMOM.
PaBHOzeNCTBYIOIIAS CHIL

Cuna tpenus. Tpenue
CKOJIbJKEHUS U TPEHUE MOKOSI.
TpeHue B mpupoe U TEXHUKE

CKOPOCTH TeJa WM ero aegopmanun. ONucaHue pearbHbIX
CUTyallul B3aUMOJACHCTBUS TEJ C TOMOIIBIO MOJIENIEH, B
KOTOPBIX BBOJAUTCS ITOHATHE M H300paKEHUE CHUITBI.

W3yueHune CUIIbl yIIpyrocTH.

HccnenoBanue 3aBUCHMOCTH CHJIBI YIPYTOCTH OT
YAJIMHEHUS PE3UHOBOTO IIHYPa UITU MIPYKUHBI (C
MIOCTPOCHHUEM TpaduKa).

AHanu3 NpakTUYEeCKUX CUTYyalHii, B KOTOPBIX
MPOSIBIISIETCS IEUCTBUE CUIIBI YIIPYTOCTH (YIIPYTroCTh
MsT4a, KPOCCOBOK, BETOK JIepeBa U Jp.).

Ananus CHTyaHHﬁ, CBA3aHHBIX C ABJICHUEM TAT'OTCHUA.
OOBsicHeHHEe OpOUTATBHOTO ABMKEHUS TUIAHET C
HCIIOJIB30BAHHUEM ABJICHUSA TATOTCHHA X 3aKOHA HWHEPIINH.
N3mepeHne Beca Tena ¢ TOMOIIBI0 THHAMOMETPA.
OO6ocHoOBaHMeE 3TOrO crIocoba U3MepeHus. AHAIIN3 U
MO/JICJINPOBAHUE SIBIICHUS] HEBECOMOCTH.
DKCIepUMEHTAIBbHOE MOTy4YeHUE MTPaBHIIa CIOKEHHS CUII,
HalpaBJIEHHBIX BJIOJIb OJJHOM MPSMOIi.

OnpenerneHne BeIMYMHbBI PABHOJCHCTBYIOIIEH CHIL.




W3ydeHnue cuiibl TPEHUS CKOJIbKEHUS U CUITBI TPEHUSI TOKOSI.
HccnenoBanue 3aBUCUMOCTH CUITBI TPEHHS OT

CHUJIBI JaBJICHUS U CBOMCTB TPYILIUXCS

MMOBEPXHOCTEH.

AHaIN3 NPaKTUYECKUX CUTYAIIHii, B KOTOPBIX MPOSBISETCS
JEHCTBUE CHUITBI TPCHHUS, UCTIONB3YIOTCSI CIIOCOOBI ¢
YMEHBIIICHUS WIH yBeIMYeHUs (KaTaHHe Ha JIbDKaX,
KOHbKaX, TOPMOKEHHUE aBTOMOOWIISI, UCTIOJIb30BAHUE
MOJUIUITHUKOB, IJIABAHUE BOJHBIX )KUBOTHBIX H JIp.).
Pemenue 3anau ¢ ucnosib30BaHHEM (HOPMYIT JUIS

pacueTa CUJIbI TSXKECTH, CHIIbI yIPYTOCTH, CUJIbI TPEHUS

Hroro no pazaeny

JlaBjieHHe TBePAbIX TeJ, )KUAKOCTEH U ra3oB

A.1 Hasnenue.  Ilepenaua 3 Hasnenue. CocoObt AHanus 1 00bsSCHEHHUE OIBITOB M IPAKTUYECKUX
JlaBJI€HUs TBEPJBIMU YMEHBUIEHH U YBEITHYECHUS CHUTYyallUi, B KOTOPBIX IPOSBIIAETCS CUJIA JJABJICHUSI.
TeaaMu, KUAKOCTAMMU H AapieHus. JlaBieHue rasa. OO6ocHOBaHME CIOCOOOB YMEHBILIECHUS U YBEITHUEHUs
razamu 3aBUCHUMOCTb JJaBJIEHHs Ia3a OT | japjcHHUS.

obvema, Temmepatypsl. [lepesiaial |izyyenme 3aBucuMocTH [aBieHus ra3a oT

JIaBJI€HHs TBEPJBIMHU TEIaMHU, 06beMa H TeMIIEpaTypEL.

ﬁ“ﬂKOCT’IMH uTazami. 3aKoH M3ydenne ocoOEHHOCTEH TIepeiaun JaBISHHS TBEPIBIMH
ackaJs

TeJTaMH, KHUAKOCTIMHU U Ta3aMHU.
O6ocHOBaHME PE3yJIbTATOB OMBITOB OCOOEHHOCTSIMU
CTPOCHUS BEIIECTBA B TBEPJIOM, KHJIKOM U T'a3000pa3HOM
COCTOSTHUSIX.

DKcrepuMeHTAbHOE I0Ka3aTeIbCTBO 3aKoHa [Tackars.
Pemrenue 3aa4 Ha pacyeT JaBJICHUS TBEPIOTO Tela




A.2 JlaBeHue )KuAKOCTH 3aBUCHUMOCTbH J1aBIICHUS HccnenoBanue 3aBUCMMOCTH AABJICHUS KUIKOCTH OT

KUJKOCTHU OT TITyOHUHBI. [ITyOUHBI TOTPYKEHUS U IJIOTHOCTH JKUJAKOCTH.

[THeBMaTHYECKHE MAIITUHBL. Habmoienue n o0bsicHEHHE THAPOCTATUYECKOTO MapaioKca

['uapocraTudeckuii mapamaokc. Ha ocHOBe 3akoHa [lackains.

Coobmarommecs COCyObl. HS}"ICHI/IG COOOIIAOIINXCS COCYJOB.

I'nnpapindeckne MexaHU3Mbl Pemenue 3anay Ha pacyeT AaBIEHUS )KUIKOCTH.
OObscHeHre IPUHLIKIIA IeUCTBUS THAPABINYECKOTO
npecca, THeBMaTHYECKUX MAIlliH.
AHanu3 1 00bsICHEHHE MPAKTUYECKUX CUTYaIHi,
JIEMOHCTPHUPYIOIINX TPOSBICHUE TABJICHHUS KUKOCTH U
3akoHa [lackas, HarpuMep IPOIECCOB B OpraHU3Me pu
IJ1yOOKOBOJHOM HBIPSIHUU

4.3 | AtMocdepHoe naBiieHre Atmocdepa 3emu u DKcrepuMeHTalIbHOE OOHApYyKEeHUE

aTMocepHoe JaBieHHE.
[IpuunHbI cyliecTBOBaHUS
BO3JIYIITHOM 000JI0OUKHU 3eMJIH.
OnebiT Toppuuennu. U3mepenue
aTMoc(epHOro aBIeHHUS.
3aBUCUMOCTh aTMOC(EepHOTo
JABJICHUSI OT BBICOTHI HaJl
ypoBHeM Mopsi. [Ipubopsr puist
U3MepeHus: aTMoc(hepHOro
JIaBJICHUS

aTMOC(EepHOI0 AABJICHHUS.

AHanu3 ¥ 00bSICHEHHUE OIBITOB U TPAKTUYECKUX
CUTYyalHi, CBI3aHHBIX C IEHCTBUEM aTMOC(EPHOIO
JIaBJICHUSL.

OOBbsicHeHHE CylIeCTBOBaHUS aTMOC(hepbl Ha

3emile ¥ HEKOTOPBIX IIJIAHETax WM €€ OTCYTCTBUS
Ha Jpyrux mjiaHerax u Jlyxe.

OOBbsicHEeHHEe U3MEHEHHUS INIOTHOCTH aTMOC(hEpBHI ¢
BBICOTOH M 3aBUCUMOCTH aTMOC()EPHOro aBIeHUS OT
BBICOTHI.

Pemenue 3agay Ha pacueT aTMOC(EepHOTO aBIECHUS.

HM3yuenne ycrpoiicTBa 6apomeTrpa-aHeponia
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JeiicTBue
JKUJIKOCTH Y raza Ha
MOTPY>KEHHOE B
HUX TEJIO

Jle¥icTBUeE )KUIKOCTH M ra3a Ha
IOTPY>KEHHOE B HUX TEIO.
BrirankuBaromas
(apxumenoBa) cuiia. 3aKOH
Apxumena. [InaBanue tei.
BoznyxoruiaBanue

OKcIepUMEHTAIbHOE OOHAPYKEHHUE AEUCTBUS KUAKOCTH U
ra3a Ha IIOIpy>KEHHO€E B HUX TeJo. OnpeneneHue
BBITAJIKUBAIOLIEH CHJIBI, AEMCTBYIOLIEN HA TEJIO,
IIOTPY>KEHHOE B KUIKOCTb.

IIpoBenenue u 00Cyk1€HNUE OIBITOB,

JIEMOHCTPUPYIOIIUX 3aBUCUMOCTb BBITAJIKMBAIOLIEH
CHUIBI, ICHCTBYIOIIEH Ha TEJIO B XKUAKOCTH, OT 00beMa
HOI‘py)KCHHOfI B XKUJIKOCTBh 4aCTHU T€J1a U OT IIJIOTHOCTH
JKUIKOCTH.

IIposepka Hezasucumocmu blmanKuearoujeti Cubl,
dedcmeyiomed Ha mejno 6 HCUOKOCHU, O MACChl

meia.

HccnenoBaHue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00beMa
IIOTPYKEHHOMU B JKUIKOCTb 4acTu Tena. Pemenue 3aga4d Ha
IIPUMEHEHHE 3aKOHA APXUMEZA U yCIOBUS IUIABAHUS TEIL.
KoHcTpyupoBaHue apeoMeTpa uiv KOHCTPyUPOBaHUE
JIOJIKY M OIIPEJICIICHUE €€ IPYy30I10IbEMHOCTH

Hroro no pazneny
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Pabota nu MOIIHOCTB. JHEpPIus

5.1

PaGorau MOIITHOCTDH

Mexanunueckas paborta.
MOIIHOCTh

DKCIepUMEHTAIBHOE OTPEICIICHNUE

MEXaHHYECKOM pabOThI CHIIBI TSKECTH TIPU
MaJICHUN TeJla U CUJIbI TPEHUS

MIPU PAaBHOMEPHOM MEPEMEILICHUHN TeJIa 10
TOPU30HTAJILHON TOBEPXHOCTH.

Pacuer MmoutHocTH, pa3BUBaEMoOil IIpU MOBEME 110
JIECTHHIIC.

Pemenue 3ama4 Ha pacueT MEXaHHYECKOU pabOThI 1
MOIIIHOCTH




y4eOHOro npeamMera

5.2 | IIpocTbie MEXaHU3MBI 5 IIpocTeie MEXaHU3MBIL: pbIYar, OrnpeneneHre BBIMIPHINIA B CUIIE IPOCTBIX MEXAHU3MOB Ha
070K, HAaKJIOHHAS TJIOCKOCTb. IIpUMeEpPE pblyara, oABUKHOTO
IIpaBuio paBHOBeCHs pblyara. Y HETOJBM)KHOTO OJIOKOB, HAKJIOHHOM TNIOCKOCTH.
IIpumMeHeHue npasuiia HccnenoBanue yciloBUs PAaBHOBECHUS pblyara.
paBHOBECHs pblyara K Oo6HapysxeHue CBONCTB MPOCTHIX MEXAHU3MOB B Pa3IMUHBIX
010Ky «30510TOE MHCTPYMEHTAX U MPUCTIOCOOICHUSAX, UCTIONB3YEMBIX B OBITY
[IPaBUJIO» MEXAHUKH. U TEXHUKE, a TAK)KE B )KUBBIX OpPraHU3Max.
KIIJ mpocTeix DKcrepuMEHTATbHOE J0Ka3aTeIbCTBO PABEHCTBA padOT MPHU
MEXaHU3MOB. IIPUMEHEHNUHU IPOCThIX MexaHu3MoB. Onpenenenue KI1/]
[TpocThie MEXaHU3MBI B OBITY M | HAKJIOHHOM IJIOCKOCTH.
TEXHUKE Pemenne 3a1a4 Ha IpUMEHEHNE IPABUIIA PABHOBECUS
pbiuara u Ha pacuet KITJI
5.3 Mexanunueckas OHEPTUd Mexagnueckast SHEprusl. 3KCHepI/IMCHTaJII)H0€ OIpeaACICHUC N3MCHCHUSA
KuneTrueckast ¥ MoTeHIMaIbHas | KAHETHYECKOM U MIOTEHIMAIbHOM SHEPIUH TeJIa IIPU €ro
sueprus. IIpeBpaiieHne 0qHOro | CKaThIBAHWH 10 HAKJIOHHOM IJIOCKOCTH.
BHJIa MEXaHUYECKOU 3HEPTUU B | DOpMyIMpPOBaHKE HA OCHOBE UCCIIENOBAHUS 3aKOHA
APYTOii. 3aKOH COXPaHEHHs COXPAaHEHHS MEXaHUUYECKON SHEPTUH.
OHEPTUHN B MEXaHUKE OO6cy:xneHue rpaHul] IPUMEHUMOCTH 3aKOHA COXPaHEHUs
SHEPTUH.
Pemenne 3a1a4 ¢ HCIOIB30BAHUEM 3aKOHA COXPAHEHMS
JHEPruu
Toro no paszueny 12
Pe3epBHOE Bpemst
OBILIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
8 KJIACC
HaumenoBanue
KoanuecrBo
Ne i/t pa3/ae/ioB U TeM YACOB IIporpammHoe copepkanue OcHoBHbIE BH/ABI 1eSITeJIbHOCTH 00yYaloImXxcst

TenaoBble ABJIeHUSA
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CTpoeHue 1 CBOMCTBa
BEIIECTBA

OCHOBHBIE ITOJIOKEHNUS
MOJIEKYJISIPHO-KUHETUYECKON
TEOPHUH CTPOCHUS BEILIECTBA.
Macca u pa3Mepbl aTOMOB U
MOJIeKYJ1. OTBITHI,
MOITBEP>K1At0ILIE OCHOBHBIE
MIOJIOKEHUS
MOJIEKYJISIPHO-KHHETHYECKOMN
TEOpUHU.

Mopenu TBEpAOro, )KUJIKOTO U
ra3000pa3HOro COCTOSHHIMA
BELIECTBA.

Kpucrammmaeckue u amopdHbie
Tena.

OOBsICHECHHE CBOICTB ra3os,
JKUJIKOCTEN U TBEPJIBIX TEJ HA
OCHOBE IOJIOKEHHI
MOJIEKYJISIPHO-KUHETHUECKON
teopun. CMaunMBaHue U
KalWJUIIPHBIE SIBICHUS.
TennoBoe pacIMpeHne U CKaTue

HaOnroneHue u nHTEpIpeTanys oIbITOB,
CBUJIETEJIbCTBYIOIIUX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOEHUU BELIECTBA: OIBIThI C PACTBOPEHUEM PA3IMUHBIX
BEIIIECTB B BOJIE.

Pemienue 3aay o olieHNBaHUIO KOJIMYECTBA ATOMOB MIIH
MOJIEKYJI B €IUHUIIE 00beMa BEIIECTBA.

AHau3 TeKCTa JPeBHUX aTOMUCTOB (HAIIpUMeEp,
¢dparmenta nosmel Jlykpenus «O mpupoje Bemeii») ¢
U3JI0KEHUEM 000CHOBAaHHUI aTOMHOM I'MIIOTE3bI
(CMBICIIOBOE UTEHUE).

Ornenka yoeIuTebHOCTH TUX 0OOCHOBAHHIM.
OOBsicHeHrE OPOYHOBCKOTO JIBHYKEHUS, SIBIICHHS

TG dy3un U pa3Iuurii MEXX, Ty HUIMH Ha OCHOBE
IIOJIO)KEHUH MOJIEKYJIIPHO-KMHETHYECKON TEOPUHU
CTPOCHUS BELECTBA.

OOBsicCHEHHE OCHOBHBIX Pa3JINYHiA B CTPOCHHUH T'a30B,
YKUJIKOCTEH M TBEPJIBIX TeJ C UCTIOIB30BAHUEM MOJIOKECHUN
MOJIEKYJIIPHO-KMHETHUECKOM TEOPUHU CTPOCHHUS BEILIECTBA.
[TpoBeneHuMEe OMBITOB IO BBIPALIMBAHUIO KPUCTAIIIOB
MOBAPEHHOM COJIM MM caxapa.

[TpoBenenue u 00BSICHEHUE ONBITOB,

JEMOHCTPHUPYIOIINX KaMJUIAPHBIE SIBICHUS H

SBJICHHE CMauyUBaHMSL.

OObscHEHNE POJU KaMWUISIPHBIX SIBICHUH 115
MOCTYTIJICHUS BOJIbI B OpraHu3M pacteHuid. Habmonenue,
MIPOBEJICHNE U 00BICHEHHUE OIBITOB M0 HAOIIOACHUIO
TEIUIOBOTO PACIIMPEHHUS Ta30B, KUAKOCTEH U TBEPIABIX
tes. OOBbsICHEHNE COXpaHeHHs 00beMa TBEPIbIX Tell,
TEKYYECTH KHUIKOCTH (B TOM YHCIIE, Pa3HHIIBI B TEKYIECTH
JUIS pa3HBIX )KUJKOCTEH), 1aBneHus raza. [Iposenenue
OTIBITOB, IEMOHCTPUPYIOMINX 3aBUCUMOCTD JaBIICHHS
BO3/yXa OT €ro 00beMa U HarpeBaHus WU OXJIKICHUS, 1




X 00BSCHEHHE HA OCHOBE aTOMHO-MOJICKYJIIPHOTO
YUYEHHUSL.

AHanu3 NpakTUYECKUX CUTYAIUH, CBA3aHHBIX CO
CBOMCTBaMH ra3oB, )KUJAKOCTEW U TBEPBIX TEI

TeroBbie MPOIECCHI 21 Temneparypa. Cesi3b OO6o0cHOBaHME MTPABUIT U3MEPECHUS TEMITEPATYPBHI.
TEMIICPATyPbl CO CKOPOCTHIO CpaBHEHHE PAa3INYHBIX CIIOCOO0B U3MEPEHUS H IIIKAJ
TEIJIOBOTO JABUKEHUS YaCTHII. TEeMIIepaTyPHl.

Brytpennss sueprus. Crioco0sl HaGnronenue u 00bsICHEHHE ONBITOB,

M3MCHCHHUS BHYTPCHHEH JIEMOHCTPUPYIOIINX U3MEHEHUE BHYTPEHHEN

SHEpruu: TeIioneperada u JHEPIuU Tejla B pe3yJIbTaTe TEIUIONEpeaaYu U
COBCPHICHUC pa6OTI)I. BI/IIH)I pa6OTLI BHEIIIHUX CHJL.

TEIUIONepelaun: Hab6nronenue u 00bsICHEHUE OIBITOB, OOCYKICHUE
TCIUIONPOBOAHOCTD, OHBCKIIMA, IIPAKTHUYECKUX CUTyallli, JEMOHCTPUPYIOLINX
usnydyenue. Konnuectso pa3Iu4YHbIC BUABI TEILIONEPEaAYH:

TEILIOTHI. Y AeJIbHAs TEILUIONPOBOJHOCTh, KOHBCKIIMIO, U3JIyUCHHUE.
TEIIIOEMKOCTh BEIIECTBA. UccnenoBanue sBiieHus TEII000MEHa TPU CMEIIMBAHUT
TemnooOMeH U TEII0BOE XOJIOJHOM U Topsiueit Boabl. HaGmoneHrne ycTaHOBIeHUS
paBHOBECHE. Y paBHEHUE TEMJIOBOTO PAaBHOBECHS MEKy TOPSYEH U XOJIOTHOU
TeIrIoBOro 6amanca. IaBienue Bojioi. Onpenenenue (M3MepeHne) KOTUIEeCTBA TEIUIOTHI,
¥ OTBEp/ICBAHHC MOJTYYEHHOTO BOJIOM ITPU TETUIOOOMEHE C HarpeThIM
KPHCTAJLIHYECKHX BEILECTB. METaJUIMYECKUM UIUHAPOM.

V lelbHAS TEILIOTA MIABICHHA. Onpenenenne (M3MepeHKe) YACIbHOM TETTOEMKOCTH

BCIICCTBA.

Pemienue 3aaa4, CBA3aHHBIX C BBIYMCICHUECM KOJINYCCTBA
TCIJIOTHI X TCIINIOEMKOCTU ITPH TEIUIOOOMEHE.

Amnamus CI/ITyaI_[I/Iﬁ MMPAKTHUYICCKOI'0 UCII0JIb30BAHU
TEIIOBBIX CBOMCTB BEIIECTB U MaTcpHrajioB,

Halmpumep, B OCIIAX 3HepTOC6epe)KeHI/IﬂZ

AABIICHU. TETIOM30IISIINS, SHEProcOeperarIne KPhIIIH,
BriaxxHOCTh BO3/Iyxa. DHEprHs TePMOAKKYMYJISTOPHI 1 T. JI.

[TapooOpazoBaHue U KOH/IEHCAIIHS.
Ucnapenue. Kunenue. Y nenpHas
TEIUI0Ta MapooOpa30BaAHUS.
3aBUCHMOCTB TEMITEPATYPhI
KHUIIEHUSI OT aTMOC(EepHOTO

TOTLIABA. Ha6nroenue sSBIeHUI HCTIApEHHS U
VYV nenpHas Temaora KOHJICHCAITHH.
CropaHus.

HccnegoBanue nponecca ucrnapCHus pasiinIHbIX




[TpuHIUIBI paOOTHI TEMIOBBIX
nsurareneit KITJ[ rermmoBoro
nasurarens. TennoBsle ABUraTenu 1
3aIUTa OKPY>KAIOIIEN Cpebl.
3aKOH COXpaHEHUsI U IIPEBPALLCHUS]
HHEPIUU B TEIUIOBBIX MPOLECCAX

JKUIKOCTEH.

OObsicHeHUE SIBIICHUH HCTIAPEHUS U KOH/ICHCAIIUU Ha
OCHOBE aTOMHO- MOJICKYJISIPHOTO YYCHHUSI.
Habmtoienue u o0bsicCHeHHE Mpoliecca KUIeHUs, B TOM
quCJIe 3aBUCUMOCTH TEMIIEPATYPbI KUIIEHUS OT
JTABJICHUS.

Omnpenenenue (M3MEPEHHE) OTHOCUTEIHHOM BIaXKHOCTH
BO3/IyXa.

Habnronenue nporiecca riaBIeHUs KPUCTATUINIECKOTO
BELIECTBA, HAIIPUMED, Jibjia. CpaBHEHHE MIPOLIECCOB
IUTABJICHUS KPUCTAJUIMUECKUX TeJl M pa3MsIrdeHusl Ipu
HarpeBaHuu aMmopHbIX Tes. Onpezenenue (M3MepeHue)
YAEIbHOM TETJIOTHI IJIaBIEHUS JIbJA.

OOBsicHeHHE SIBJICHUH TIJIABJICHUSN KPUCTAUIN3AIUHN Ha
OCHOBE aTOMHO- MOJICKYJISPHOTO YUECHHS.

Pemenue 3a7a4, CBSI3aHHBIX C BBIUUCIIEHUEM
KOJIMYECTBA TEIUIOTHI B IPOLECCAX TEIUIONepeaaun
[IPY IJIABJICHUU U KPUCTAJLTU3ALUU, UCTIAPEHUU U
KOHJICHCAUH. AHAIU3 CUTyallui MPAaKTUYECKOTO
MIPUMEHEHUS SBJICHUH TIaBJICHUS U

KpUCTAIIITN3AIUH, HAIPUMEp, TOJTyUYeHHEe

CBEPXUMCTBIX MaTEpPHAIOB, COJIEBasi Tpeika u Ap.
AHanu3 paboThl 1 00bsCHEHUE TPUHLIUIIA JEHCTBUS
TEIJIOBOTO JIBUTaTeNsl. Beiuucienre KkonuuecTsa
TEIUIOTHI, BBIIETSIOUIETOCs IPU CTOPAaHUU

pa3iauuHbIX BUaoB TorumBa, U KII/I neuratens.
OO6cy:x1eHne SKOIOrHUeCKUX MOCIEeICTBHUM
MCIIOJIb30BaHUs IBUTATEIe BHYTPEHHETO CTOPaHMs,
TEIUIOBBIX U TUAPOIIEKTPOCTAHINI

Nroro no pazgeny
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3J1e1chnqecKne U MAarHuTHbIC ABJICHUSA

2.1

DNEKTpUUIECKUe
3apsIbL.

DJeKTpU3aLus Tel.
JIBa pona ineKTpuIecKux

Ha6J'IIOI[eHI/Ie U ITPOBCACHHUE OIBITOB I10 3JICKTPU3alUU TCJI
Ipu COMPpUKOCHOBCHUHN U PIHI[yKI.[HCfI.




3apsiKEeHHbIE Tella
U UX B3aUMOJEUCTBUI

3apsiaoB. BzaumoneiictBue
SapH)KeHHBIX TCII.

3akoH KynoHa (3aBUCUMOCTb CHJIBI
B3aHMOHeﬁCTBHH 3apSAKCHHBIX TCJI

OT BEJIMYMHBI 3apAT0B U
pacCTOAHUS MEXIY TeJIaMu).
DIIEKTPUUECKOE TTOJIE.
HanpsikeHHOCTD
AIIEKTPUYECKOTO IOJIS.
IIpuHnun cynepnosuuuu
AIIEKTPUYECKUX IoJIel (Ha
KaueCTBEHHOM YPOBHE).
Hocurenu snexkrpruyueckux
3apsAA0B. DJIeMEHTapHBIN
IIEKTPUYECKUH 3apsi.
Crpoenue aroma.
[TpOBOIHUKY U TUANEKTPUKH.
3aKOH COXpaHEHHUs
AJIEKTPUYECKOTO 3apsiia

HaOmronenne u 00bsICHEHNE B3aUMOIEUCTBUSA
OJTHOMMEHHO U Pa3HOUMEHHO 3apsKCHHBIX TE.
OOBsicHEHNE TPUHITUTIA ICHCTBUS DJIEKTPOCKOIIA.
OOBsicCHEHUE SBIICHUM AJICKTPU3AIMH ITPU
CONIPUKOCHOBEHUH TEJ U MHAYKIIHEH C
HCIOJIL30BAHHEM 3HAHUM O HOCHUTEIIIX
ANEKTPUIECKUX 3aps0B B BEIICCTRBE.
Pacrio3naBanue u 00bsICHEHNE SIBICHHUH YJIEKTPU3AIUU B
MOBCeIHEBHOM xu3HU. Habnronenue u oObsiICHEHNE
OTIBITOB, HJUTFOCTPUPYIONTUX 3aKOH COXpPaHEHUS
ANEKTPUUYECCKOTO 3apsia.

Hab6nronenue onbITOB MO0 MOJCITMPOBAHUIO CHIIOBBIX
JIMHUH SJIEKTPUYECKOTO MOJIS.

UccnenoBanue 1eiCTBUS AIEKTPUUECKOTO MOJSA HA
MIPOBOJTHUKY M TUAJICKTPUKH

2.2

ITocTosHHBIN
3JIEKTPUUYECKUI TOK

20

DNEeKTPUYECKUM TOK.

VY cioBus cyniecTBOBaHUSA
AIEKTPUYECKOTO TOKA.

W cTouHnKY MOCTOSIHHOTO
ToKa. [lecTBus
AIEKTPUIYECKOTO TOKA
(TennaoBoe, XUMUYECKOE,
MarHuTHOE).
DJIEKTPUYECKU TOK B
JKUJKOCTSX U ra3ax.
DJeKTpuuecKas UeMb.
Cuua Toka. DNeKTpUIECcKoe
HaIpspKEHUE.

ConpoTtuieHne IPOBOIHUKA.

VYV enpHOE CONPOTUBIIEHHE

Habmtoienne pa3nuyHbIX BUIOB A€WCTBUS
ANEKTPUIECKOTO TOKA M 0OHAPYKEHHUE ITUX BUIOB
JEUCTBUS B IOBCEAHEBHOM KH3HH.

Ha6nronenne BO3HUKHOBEHUS Ta30BOTO pa3psiaa u
AJIEKTPUYECKOTO TOKA B KUJIKOCTH.

COopKka 1 UCTIBITAHUE AIIEKTPUIECKOMN IIETIH MTOCTOSHHOTO
TOKA.

N3smepenne cuibl Toka amrnepMmerpoM. 3smepenne
AIEKTPUUECKOTO HAIPSKEHUS BOJIBTMETPOM.
[IpoBenenue u 00BSICHEHNE OTIBITOB,
JIEMOHCTPHUPYIOIIUX 3aBUCUMOCTb JIEKTPUUECKOTO
CONPOTHUBIICHHS TPOBOJHUKA OT €r0 JJIMHBI, TTOIIAIN
MOIEPEYHOI0 CEYEHUs U MaTepuaa.

UccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, TPOTEKAIOIIETO
Yepes3 pe3ucTop, OT CONPOTUBIIEHUS PESUCTOPA U




BelecTBa. 3akod Oma uia
y4acTka LeIu.
[TocnenoBarenbHOE U
napajuieJIbHOE COCIUHEHHE
MTPOBOJHUKOB.

PaboTa u MoImHoOCTH
AIIEKTPUYECKOTO TOKA. 3aKOH
Jxoyns—Jlenua.
DIIeKTPUUYECKHE IENTH U
OTpeoUTENN
AIIEKTPUYECKOM SHEPTUU

B ObITy. KOpoTkoe
3aMbIKaHUE

HaIpsKEHUs Ha PE3UCTOPE.
IIpoBepka mpaBua CI10KEHUS HAIIPSKECHUH TIPU
MIOCJIEI0BATEIbHOM COECIMHEHHUH JIBYX PE3HCTOPOB.
[IpoBepka npaBuiia s CUIIbI TOKA IIPU

[apaJuIeIbHOM COEAMHEHUH PE3UCTOPOB. AHAIIN3
CUTyalui OCIE0BATENIBHOTO U MMAPATIETBHOIO
COEIMHEHUS TPOBOJHUKOB B JOMAIIHUX
AIIEKTPUYECKUX CETSX.

Pemenne 3aga4 ¢ ucnonbs3oBanuem 3akoHa Oma u
dbopMyI1 pacueTa 3IEKTPUUECKOrO COMPOTUBIICHUS TIPU
[I0CJIEZI0BATEIBHOM U MapaJljIeIbHOM COEIMHEHUU
mpoBOAHUKOB. OrpeneneHne padoThl 2IEKTPHIECKOr0
TOKA, IPOTEKAIOILIET0 YEPE3 PEIUCTOP.

OnpeneneHre MOITHOCTH 3JIEKTPUUYECKOTO TOKA,
BBIJICJISIEMON HA PE3UCTOPE.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA Y€PE3 JTAMIIOUKY
OT HANPSKCHUSI HA HE.

Omnpenenenue KIIJI narpesarens. MccnenoBanue
npeoOpa30BaHus PHEPTUU NIPH MTOIBEME TPY3a
JIEKTPOJIBUTaTEIIEM.

OObscHEeHUE yCTPOICTBA U TPUHIIUIIA 1EHCTBUS
JIOMAIIHUX 3JIEKTPOHArpeBaTeIbHBIX TPHUOOPOB.
OOBbscHEeHNE TPUYUH KOPOTKOTO 3aMbIKaHUS U
MPUHIUIIA JEHCTBUSA MJIABKUX MPEAOXPAHUTENEH.
Pemenne 3a1a4 ¢ ucnoap3oBaHueM 3akoHa [xoyis—
Jlenna

2.3

MaruuTHsble SIBICHUS

ITocTossHHBIE MATHUTHI.
BzanMmoneiicTBue
MMOCTOSTHHBIX MAarHUTOB.
MarsuTHoe moJe.

MarauTtHoe noJe 3eMIH U ero

3HaYEHHE 15 )KA3HU Ha 3eMII€.
OneiT Opcrena. MarautHoe nose

SJICKTPHUYCCKOT'O TOKA.

HccrnenoBanre MarHUTHOI'O B3aMMOJICHCTBHS IOCTOSTHHBIX
MarfHuToB. M3y4eHne MarHuTHOTO MOJISt TOCTOSIHHBIX
MarHuTOB MPU UX OOBEANHEHUH U Pa3/ICIICHUH.
HccnenoBanre MariMTHOTO B3aUMOIEHCTBUS
IMOCTOSSHHBIX MarHUTOB.

N3yuenrne MarHuTHOTO TOJIsI TOCTOSTHHBIX MAarHUTOB TIPH
X 00BbEIMHEHUH U pa3jaeneHun. [IpoBeeHue OMBITOB MO
BU3YaJIM3aI[UH OIS TOCTOSTHHBIX MarHUTOB.




[IpuMeHeHne 3eKTPOMaraHuToB B
TeXHUKe. /[eficTBue MarHuTHOTO
I10JIS1 HAa IPOBOJIHHUK C TOKOM.
DIIEKTPOABUTATENb IOCTOSIHHOTO
TOKa.

Hcnonb3oBanue
AJIEKTPOJIBUTaTEIEH B TEXHUYECKHUX
YCTpPOMCTBAaxX U Ha TPAHCIIOPTE

N3yueHue ssBiIeHUs HaMarHMYMBaHUs BEIIECTBA.
Uccnenoanue nericTBus 3JIEKTPUUECKOTO TOKA Ha
MAarHUTHYIO CTPEJIKY.

[IpoBenenune onbITOB, JEMOHCTPUPYIOLIUX 3aBUCUMOCTh
CHUJIbI B3aUMO/JICUCTBUA KaTYIIKK C TOKOM M MarHuTa ot
CUJIbI M HAITPABJICHUS TOKA B KaTYyIIKE.

AHau3 cUTyanui npakTHYeCKOro NpUMEHEHHS
AIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKUX
YCTPOKCTBaX, IPOMBIIIUIECHHOCTH, MEUIIUHE).
N3ydeHue neicTBUS MarHUTHOTO TTOJIS Ha

MPOBOJHUK C TOKOM.

W3ydyenne  Ae€WCTBHUS  DJIEKTPOABUIATEINS.
N3mepenne  KIIJI  sieKTpoaBUraTeIbHOU
YCTaHOBKH.

PacniosHaBanue u aHaiIM3 pasIMYHBIX IPUMEHEHUH
AIIEKTPOJABHUraTeNel (TpPaHCHOPT, OBITOBBIE YCTPOWCTBA U

ap.)

2.4 DNeKTpOMarHuTHas 4 Omneitel Qapanest. SIBinenue OMBITHI IO UCCIIEIOBAHHIO SBICHHS AJIEKTPOMAarHUTHOM
WHTyKIIUS AIIEKTPOMArHUTHOW MHIYKIHH. WHIYKIUH: KCCIICIOBAHNE U3MCHECHUH 3HAYCHHS U

[paBuio Jlenna. HanpaBJIeHUs] UHIYKIIMOHHOTO TOKa
DnekTporeHeparop.
Crioco6b! mosy4eHus
ANEKTPUYECKOUN SJHEPTUU.
DNEeKTPOCTaHIINHU Ha
BO300HOBJISIEMBIX HCTOYHUKAX
SHEPIHUU

Hroro mo pazneny 37

PeszepBHOE Bpems 3

OBLIEE KOJIMYECTBO 68

YACOB IIO ITPOI'PAMME

9 KJIACC



Ne /i HanmeHnoBanue KosmmyecTBo IIporpaMmmHoOe coaepkanue OcHOBHBIE BU/bI 1eATEJIbHOCTH 00y4aI0IIHXCS
pa3aeJioB U TEM 4aco0B
Y4eOHOro npeamera
Mexann4yeckue siBJIEHH S
1.1 Mexannyeckoe asmwxenne |10 MexaHn4ecKkoe IBUKEHUE. AHanmm3 ¥ 00CyXKIeHUE Pa3INYHBIX IPUMEPOB

U cHOCOOBI €r0 OIUCAHUA

MarepuanbHas TOUKa.
Cucrema orcyera.
OTHOCHUTENBHOCTD
MEXAHUYECKOTO JIBHKCHUS.
PaBHOMEpHOE NpsAIMOJIMHENHOE
nBrxkeHue. HepaBHomepHoe
IIPSIMOJIMHENHOE IBUKEHUE.
CpenHsisi ¥ MTHOBEHHAs
CKOpPOCTb TeJla IpHU
HEPABHOMEPHOM JBUKCHHH.
YckopeHnue.

PaBHOyCKOpEHHOE
IIPSIMOJIMHEMHOE JBUKECHHUE.
CBobOoHOE MafieHHe.

Onbrtel ["anunes.
PaBHOMEpHOE NBHKEHKE TTO
OKPYKHOCTH.

[Iepuon n wacrora
oOpartuenus. JInneliHas u yrionas
CKOpPOCTH.
LlenTpocTpeMuTebHOE YCKOPEHUE

MEXaHUYECKOTO JIBMYKCHUSI.

OO6cyx1eHre rpaHull TPUMEHUMOCTH MOJIENN
«MaTepHaIbHAS TOUKAY.

Onucanne MEXaHNYECKOTo ABMKCHUS Pa3IMuHbIMU
crioco0amu (ypaBHEHHUE, TaOIHIa, rpaduK).

AHanu3 )KM3HEHHBIX CUTYAallUii, B KOTOPBIX MPOSBISIETCS
OTHOCHUTEIIbHOCTh MEXaHUYECKOTO JBI)KECHUSI.
Habnronenne MexaHHYeCKOTo IBMKESHUS Tella
OTHOCHTEIJIBHO Pa3HBIX TEJI OTCYETA.

CpaBHeHue myTel U TPaeKTOPUH JBUKEHUS OJTHOTO U
TOTO K€ TeJIa OTHOCUTENFHO Pa3HBIX TEJ OTCYETA.
Amnanu3 tekcra ["anumes 00 OTHOCUTEIHHOCTH IBHKEHUS;
BBITMIOJTHEHHE 3a/IaHUM 10 TEKCTY (CMBICIIOBOE UTEHUE).
Ornpezenenne cpeiHel CKOPOCTU CKOJIbKEHUsT OpycKa
WIN JIBUKEHUS IIAapUKa [0 HAKJIIOHHOH MIOCKOCTH.
Amnanu3 1 00cyX1eHue crnoco60B NPUOIMKEHHOTO
OTIpeIeJIeHUsI MTHOBEHHOM CKOPOCTH.

Omnpenenenne CKOPOCTH PABHOMEPHOTO JIBUKECHUS
(mapuka B )KUJKOCTH, MOJIENIU DJIEKTPUYECKOTO
ABTOMOOWJIA U T. 11.).

Omnpenenenue myTH, MPOHAEHHOTO 3a TaHHBIN
MIPOMEKYTOK BPEMEHH, U CKOPOCTH TeJa 1Mo rpaduky
3aBHCUMOCTH ITyTH PABHOMEPHOTO JBMKEHUS OT
BpPEMEHHU.

OO0cyxeHre BO3MOKHBIX IPUHITUIIOB ICHCTBHS
puOOPOB, U3MEPSIOIIUX CKOPOCTh (CITUIOMETPOB).
Brruncnenue myTH U CKOPOCTH MPH paBHOYCKOPEHHOM
MPSIMOJIMHEIHOM JIBIDKCHHUU TeJIa.




Onpenenenre NpoICHHOTO MyTH U YCKOPEHUS
JBUKCHHSI TeJia 1Mo TpaduKy 3aBUCUMOCTH CKOPOCTH
PaBHOYCKOPEHHOT'O IIPSIMOJIMHEWHOIO IBUKEHHUS T€JIA OT
BPEMEHH.

IIposepka cunomesuvl. eciu npu pagHoyCcKOPEHHOM
08UdNCEHUU De3 HAUATbHOU CKOPOCIMU NYMU OMHOCAMCA
KaK ps10 HeYemHulX Yucei, mo cOOmeemcmeyouue
NPOMEINCYMKU 8peMEHU OOUHAKOBDI.

Omnpenenenne yCKOpeHUs Tela Mpy paBHOYCKOPEHHOM
JBYKEHUU 110 HAKJIOHHOM TIOCKOCTH.

N3mepenue neproaa 1 4acToThl 0OpaIieHust Teja 1no
OKPY>KHOCTH.

Omnpenenenne CKOPOCTH PABHOMEPHOI'O ABM)KEHUS Tea
110 OKPY’KHOCTH.

Pemenue 3a1ay Ha onpe/eneHne KUHEMaTHIeCKIX
XapaKTePUCTHK MEXaHUYECKOTO TBUKCHHUS
pa3IMyYHbIX BUIOB. Pacrio3naBanue v npubIMKeHHOE
OTMCaHUE PA3IUYHBIX BUIOB MEXaHUYECKOTO
JBUKEHHSI B IPUPOJIC U TEXHUKE (Ha IpUMepax
CBOOOHO MAIAIONINX TEJ, TBUKEHHS )KUBOTHBIX,
HEOECHBIX Tell, TPAHCTIOPTHBIX CPEJCTB U JP.)

1.2

BsaumoeicTsue Ten

20

[lepBelii 3axkoH HeroToHA.
Bropoii 3akoH  HeroToHa.
Tpernit 3akoH HreroToHA.
[IpuHIUI cynepno3uuuy Cuil.
Cuna ynpyroctu. 3akoH ['yka.
Cwita TpeHus: cuia TpeHus
CKOJIbJKEHUS, CHJIa TPEHUS MTOKOS,
JPYTHUE BUJIBI TPEHUSI.

Cuna TSKeCTH U 3aKOH
BCEMUPHOI'O TATOTEHUS.
YckopeHne cBOOOTHOTO MajIeHHUS.
JIBu>KeHMe TUIaHET BOKPYT
Connua. IlepBast kocMuueckas

Habmtoienue 1 00Cy KeHNE OIBITOB C IBUKEHUEM TeJa
[IpY YMEHBIIEHUU BIUSAHUS IPYTUX TEII,
MNPEIATCTBYIOIUX JIBUKCHUIO.

Amnanu3 texcta ["anuies ¢ onvcaHueM MBICIEHHOTO
HKCIIEPUMEHTA, 0OOCHOBBIBAIOIIETO 3aKOH HHEPIHH;
BBITTOJTHEHHE 33/IaHUH TT0 TEKCTY (CMBICIIOBOE YTCHHE).
OO6cyxaenne BO3MO>KHOCTH BBITIOJTHEHUS
3aKOHa MHEPUUU B PA3IMYHBIX CHCTEMax
oTcyera.

HaGnronenue u  oOCyXJeHHE  MEXaHHMYECKUX
SBJICHUM, MPOUCXOJAIIUX B CHUCTEME OTCYeTa
«Tenexka» mpu ee PaBHOMEPHOM M YCKOPEHHOM




ckopocTbk. HeBecoMocTh n
neperpysku. PaBHosecue
MaTepuaabHON TOYKHA. AOGCOIFOTHO
TBEepaoe Teno. PaBHoBecue
TBEPAOIO TeJla C 3aKPEIUICHHON
OCBI0 BpanieHusi. MOMEHT CHJIBI.
LenTp TsxecTn

JIBUKEHUHM OTHOCUTEIHHO KaOMHETa (PU3UKU.
JlelicTBUA C BEKTOPAMHU CHUJI: BBIIIOJIHEHUE 3aJaHUM 110
CJIOKEHHIO ¥ BBIYUTAHUIO BEKTOPOB.

HabGnronenue u/unu npoBeieHUE ONBITOB,
JIEMOHCTPHUPYIOIIKUX 3aBUCUMOCTh YCKOPEHHUS TeJla OT
MPUJIOKEHHOM K HEMY CHJIBI M MacChl TeJa.

AHanu3 v 00BsICHEHUE SIBIICHUI C UCTIONB30BAHUEM
BTOpOroO 3akoHa HerotoHa. Pemenue 3anau ¢
MCII0JIb30BaHUEM BTOpOro 3akoHa HproToHa U nmpaBuia
CJIOKEHHUSI CUJI.

Omnpenenenre >KeCTKOCTH MPY>KUHBL

AHanu3 cuTyaluii, B KOTOPBIX HAOMIOIAIOTCS yIIPyTHE
nedopMaIuu, ¥ UX 0ObSICHEHHE C UCIIOJIb30BAaHUEM
3akoHa [ 'yka.

Pemenue 3anau ¢ ucnonp3oBanueM 3akoHa [ 'yka.
UccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHUS
OT CUJIbI HOpMAJIbHOTO AaBiieHus. O0cyxieHne
pe3yJIbTaTOB UCCIIET0BAHUS.

Omnpenenenre ko3P puneHTa TPEHUS CKOITBKEHUS.
N3mepenne cuibl TpEeHUS MOKOSI.

Pemenue 3a1a4 ¢ UCIoJIb30BaHUEM (POPMYJIBI JUIS
CHUJIBI TPEHUS CKOJIbKEHUSI.

AHanu3 IBUKEHHUS T€J TOJIBKO MO/ IEHCTBUEM CHUIIbI
TSKECTH — ¢BOOOAHOTO najgeHus. O0bsICcHEHNE
HE3aBHCUMOCTH YCKOPEHHsI CBOOOTHOTO MaIeHUS OT
Macchl Tela.

OueHka BEJIWYUHBI CUJIBI  TATOTEHMUS,
JIEUCTBYIOMIECH MEXTY NBYMS TelaMu (st

pa3HBIX Macc).

AHanu3 ABUKEHUS HEOSCHBIX TEJT O]

JIEMCTBUEM CHJIBI TSTOTEHUS (C

MCIOJIb30BAHUEM JIOMOJIHUTENbHBIX

HMCTOYHHUKOB WH(OpMaIum).




Pemenue 3a1a4 ¢ HCIOJIb30BaHUEM 3aKOHA BCEMHPHOTO
TATOTEHUS U (POPMYJIBI I PacyeTa CUIIbI TSHKECTH.
AHanM3 OpUrHHAILHOTO TEKCTA, OMUCHIBAIOIIETO
IMMPOABJICHUA 3aKOHA BCEMHUPHOI'O TATOTCHUSA,
BBITIOJTHEHUE 3aJIJaHUH 110 TEKCTY (CMBICJIOBOE YTCHHE).
Habnronenue u 06cysx1eHrEe ONBITOB 110 M3MEHEHHIO BECa|
TeJa MPH YCKOPEHHOM JIBH)KCHHH.

Ananusz yCJIOBI/Iﬁ BO3HUKHOBCHUA HEBCCOMOCTHU U
neperpys3Ku.

Pemenue 3a1a4 Ha onpeeneHne Beca Tea B
Pa3IMYHBIX yCIOBHSX.

AHanu3 cui, IeHCTBYIOIIHX Ha TEJI0, MOKOsIIeecs Ha
orope.

OmnpeneneHre NEHTpPa TSHKECTH Pa3IuYHbIX Tel

1.3.

3aKOHBI COXPaHCHHUA

10

Nmnynsc Tena. I3mMeHeHue
umnysbca. IMIysbe cuibl.
3aKOH COXpaHEHMs UMITYJIbCA.
PeakTuBHOE ABHXKEHUE.
MexaHunueckas paboTa u
MOIITHOCTE. PaboTa cuit TsKecTH,
ynpyrocty, Tpeaus. CBsi3b
SHEpPruu 1 paboThl.
[TorennuaneHas SHEprUs Tea,
MOJTHATOTO HaJl TOBEPXHOCTHIO
3emud. [loTeHnmanpHas sHeprus
CKaTOW MPYKUHBI.
Kunernueckas SHEPIHUs.
Teopema o0 KuUHETHYECKOMH
SHEepruu. 3aKOH COXpaHEHHUs
MEXaHUYECKOH SHeprun

Ha6nronenue u o6cyxaeHUE OIBITOB,
JIEMOHCTPUPYIOIIUX IIEPeIady UMITyJIbCA IIPU
B3aMMOJCHCTBUU TEJI, 3AKOH COXPAaHEHUS UMITYJIbCa IIPU
a0COJIIOTHO YIIPYI'OM M HEYIIPYI'OM B3aUMOIEHCTBUU
TeN. AHaIM3 CUTYallui B OKpYKarollen KU3HH ¢
HCIIOJIb30BAHUEM 3aKOHA COXPAHEHUSI HMITYJIbCA.
Pacnio3naBaHue sABJICHNS PEAKTUBHOI'O JBHYKECHUS B
IIPUPOJIE U TEXHUKE.

IIpuMeHeHne 3aK0HA COXpaHEHUS UMITYJIbCa IS
pacueTa pe3yabTaToB B3aUMOJEHCTBUS Tel (Ha
IIpUMepax HeyIpyroro B3auMOJI€UCTBUS, YIIPYTOro
LEHTPAJIbHOT'O B3aMMOJICUCTBUS JBYX OJUHAKOBBIX TEII,
OJIHO M3 KOTOPBIX HEMOJIBUKHO).

Pemenue 3ama4 ¢ UCIOJIB30BaHUEM 3aKOHA COXPAHEHUS
HMITYJIbCA.

Omnpenenenre pabOThl CHIIBI YIIPYTOCTU MpU
nogbeMe  rpysa  C HCITOJIb30BaHUEM
HEMOJIB)KHOTO W TOJBUXHOTO  OJIOKOB.
N3mepenre MOIHOCTH.

N3mepenne NoTeHIMaIbHON SHEPTUH YIIPYTO




1e(OPMHUPOBAHHON MTPYKUHBI.

N3mepenre KHHETUYECKOW SJHEPI UM Tea 110

JUIMHE TOPMO3HOTI'O ITyTH.

OKCIIEpUMEHTAIBHOE CPABHEHUE U3MEHEHMUS
IIOTECHIMATIbHOW ¥ KHHETUYECKOM SHEPIUil Tejla IpH
IBIDKEHHUU 110 HAKJIIOHHOU IJIOCKOCTH.
OKCIIepUMEHTANIbHAS ITPOBEPKA 3aKOHA

COXpaHEHUsI MEXaHUYECKOW SHEPIUH IIpU
CBOOOJTHOM IIaJICHUH.

IIpuMeHeHne 3aKk0Ha COXPaHEHUSI MEXaHUYECKON
SHEPTHH JUIS pacyeTa NOTCHIUAIbHOW U KUHETUYECKOU
SHeprui Tena. Pemenne 3a1ay ¢ MCIOJIb30BaHUEM
3aKOHA COXPaHEHUsI MEXaHUYECKOU YJHEPIUH

Hroro no pazneny 40
MexaHn4yecKue K0Je0aHus U BOJIHbBI
21 Mexannyeckue KojaeOanus 7 KonebarenpHoe IBUKEHHE. Hab6mronenue xoinebauuii mox elHCTBUEM CHIT TSKECTH

OCHOBHBIE XapaKTEPUCTUKHU
KOJIeOaHUM: IEPHO/I, HaCTOTa,
aMILTATY 1A,
Maremarudeckuii u
MIPYKUHHBIA MAITHUKH.
[IpeBpammenue 3aepruu
MIpH KoJiebaTeIbHOM
IBIKEHUH.

3aTyxaromue KojieoaHusl.
BrinyxaeHHbIe KoeOaHusl.
Pe3onanc

U YIIPYTOCTH ¥ OOHApYXEeHUE MOA00HBIX KoJIeOaHuil B
OKpY’KarolleM MHpe.

AHanu3 kojeOaHui rpy3a Ha HUTH U Ha

Ipy>KHHE.

OnpeneneHne 4acTOThl KOJIEOaHUH MaTeMaTHYeCcKOro

U IIPY’KUHHOTO MasiTHUKOB. HaGmoienue n

00BsICHEHUE SIBIICHHSI pE30HAHCa.

HccnenoBanue 3aBUCMMOCTH IIEPUOIA

KoJ1e0aHuH MO/IBEILIEHHOT0 K HUTH Ipy3a OT

JUIMHBI HUTH.

ITpoBepka He3aBUCUMOCTH IIepuo/ia KojeOaHuii rpy3a,
MOJIBEIIEHHOTIO K JIEHTE, OT Macchl rpy3a. Habmonenue u
00Cy>KJIeHUE OIBITOB, AEMOHCTPUPYIOIINUX 3aBUCUMOCTD
nepuoJia KojaeOaHui Mpy>KMHHOTO MasiTHUKA OT MacChl
rpy3a 1 )KECTKOCTH MPYKUHBI.

[IprMeHeHre MaTeMaTUYeCcKOro U MPY>KUHHOTO
MasiTHUKOB B KAUECTBE MOJIEIIEH JIJIsl ONUCAHUS




KoJIeOaHUH B OKPY’KaOIIEM MHUPE.
Pemmenwe 3a1a4, CBSI3aHHBIX C BEIUMCIICHUEM WITH
OIICHKOM YacTOTHI (Tepruoaa) KojacOaHu.

H3zmepenue yckopenusi c60000H020 NAOEHUs

2.2 MexaHuueckue BOJIHBL. 8 MexaHu4yecKue BOJIHBI. OOHapy>keHHuE U aHAJIU3 BOJIHOBBIX SIBJICHUH B
3BYK CBolicTBa MEXaHUYECKUX OKPYXaIoIleM MHUpe.

BOJIH. [IpoonbHbIe U HaGnronenue pacipocTpaHeHus IPOI0JIBHBIX U

HornepeyHble BOJIHBL. JluHa MIOTIEPEYHBIX BOJIH (Ha MOJENN) U OOHapyKEeHUE

BOJIHBI U CKOPOCTb €€ aHAJIOTMYHBIX BU/I0B BOJIH B IPUPOJIE (3BYK, BOJIHBI Ha

pacnpocTpaHeHHUs. BOJIE).

MexaHnuyecKkue BOJIHBI B Boruncnenue AjMHbl BOJHBI U CKOPOCTH

TBEPJOM Telle, pacnpocTpaHEHHs 3ByKOBBIX BOJIH.

celicMMuYeCcKHEe BOJIHBI. DKCcIepUMEHTAIbHOE OIIPE/IeJIEHUE IPAHULL

3Byk. [ pOMKOCTB 3BYKa M BBICOTA | 9ACTOTHI CIBIIIMMBIX 3BYKOBBIX KOJICOAHHIA.

ToHa. OTpaXkeHNe 3ByKa. Habito1eHne 3aBUCUMOCTH BBICOTHI 3ByKa OT 4acTOTHI (B

Wndpaseyk TOM YHUCIIE, C UCIIOJIb30BAaHUEM MY3bIKaIbHbIX

W yIBTPA3BYK UHCTPYMEHTOB).
Habmtoienue u o0bsiICHEHHE SIBJICHUS aKyCTUUECKOT O
pe3oHaHca. AHaJIN3 OPUTHHAIIBHOTO TEKCTA,
MOCBSIIIEHHOTO UCIOIb30BaHUIO 3ByKa (MK
YIIBTPa3ByKa)
B TEXHMKE (3XOJIOKaLMs, yIbTPa3BYK B MEJHUIIMHE U JIp.);
BBINOJIHEHHE 33JaHNH 110 TEKCTY (CMBICIIOBOE UTEHUE)

Hroro no pazneny 15

3ﬂeKTpOMaFHI/ITHOB MoJI€ M JIEKTPOMArHUTHBLIE BOJIHBI

3.1 DNEeKTPOMarHUTHOE MOJIe
Y DJICKTPOMAarHUTHBIE
BOJIHEI

6

DNEeKTPOMarHuTHOE MoJIe.
DNEeKTPOMarHUTHBIE BOJIHBI.
CBolicTBa 3JIEKTPOMArHUTHBIX
BOJIH.

[Ixana 31eKTpOMarHUTHBIX
BoiH. Mcnmonp3oBanne
3J'IeKTpOMaFHI/ITHBIX BOJIH IJIA
COTOBOM CBSI3H.
DneKTpoMarHuTHas pupoaa

[TocTpoenue paccykaeHUH, 000CHOBBIBAIOIINX
B3aMMOCBSI3b JIEKTPUIECKOTO M MATHUTHOTO TIOJIEH.
DKcIepUMEHTaIbHOE U3yUeHHE CBOCTB
AIIEKTPOMArHUTHBIX BOJTH (B TOM YHCJIE C

MOMOILIBI0 MOOWIJIBHOTO TeNe(oHa).

AHaIM3 peHTTeHOBCKUX CHUMKOB Y€JIOBEUECKOTO
OpraHusma.

AHaJN3 TEKCTOB, ONKMCHIBAIOIINX MPOSBICHUS
AIIEKTPOMArHUTHOTO M3ITyYSHHSI B IPUPO/IE: KUBBIE




cBeta. CKOpOCTh CBETA.
BomHOBEIE CBOMCTBA CBETA

OpTaHU3MBbI, U3TyYCHUSI HEOECHBIX TeJT (CMBICIIOBOE
YTEHHUE).

Pacno3HaBanue 1 aHaIU3 pa3IudHBIX

MIPUMEHEHUN SJIEKTPOMArHUTHBIX BOJIH B

TEXHUKE.

N3ydeHue BOJIHOBBIX CBOMCTB CBETA.

Pemenue 3amau ¢ ucnosb3oBaHueM GoOpMys1 IS
CKOPOCTH AJICKTPOMArHUTHBIX BOJIH, JJTMHBI BOJIHBI U
4aCTOTHI CBETA

Utoro no pazneny

CBeToBELI€ ABJICHUSA

4.1

3aKOHBI PacpPOCTPaHEHUS
CcBeTa

JlydeBas Mmoziesb CBETA.
Hcrounuku cBera.
[IpsimonuuenHoe
pacnpocTpaHEHHUE CBETA.
3armenus Connua u JIyHsI.
OTtpaxenue ceta. [1nockoe

3epKayio. 3aKOH OTPaKEHUS CBETA.

[Ipenomiienune cBeta. 3aKkoH
npenomiieHus ceera. [lomHoe
BHYTpPEHHEE OTpakKeHUE CBETA.
Hcnonp30Banne MoJHOTO
BHYTPEHHEIO OTPAXKCHMUSI B
ONTUYECKUX CBETOBOZAAX

Habito1eHue onbITOB, IEMOHCTPUPYIOLIUX SBJICHHUE
MPSMOJIMHEIHOTO paclpOCTPAHEHHS CBETa
(BO3HUKHOBEHHUE TEHU U TIOJYTEHH), U KX
MHTEpIpPETALMs C UCIIOJIb30BAHUEM MOHSITHS
CBETOBOTO JIyya.

OOBsicHEeHHE U MOJICITUPOBAHHUE COTHEYHOTO U
JIYyHHOT'O 3aTMEHUH.

HccnenoBanue 3aBUCHMOCTH yIUIa OTPaXKEHUSI CBETOBOT'O
Jy4a OT yrJja naJcHusl.

N3ydeHne cBONCTB U300paKeHUS B INIOCKOM 3€pKaJle.
HaGnronenue u 00bsiCHEHHE ONBITOB 110 NOJTYYEHUIO
M300paK€HUI B BOTHYTOM U BBIITYKJIOM 3€pKaJax.
HaGnroneHnue u 00bsICHEHHE OIBITOB IO
IIPEJIOMIIEHUIO CBETA HA TPAHULE PA3ITUYHBIX

cpell, B TOM YHCIIE OIBITOB C ITOJTHBIM

BHYTPECHHUM OTPAKEHUEM.

HccenenoBanue 3aBUCUMOCTH yIUIA IIPETIOMIIEHUS OT
yIJla MaIeHNs CBETOBOIO JIy4ya Ha TPAHULIE «BO3TyX—
CTEKJION.

Pacnio3HaBaHue sIBIEHUN OTPaKEHUSI U TIPEITOMIICHHS
CBETa B [IOBCEHEBHOM KU3HHU. AHAIN3 U 00BSICHEHUE
SIBJICHUS] ONTUYECKOTO MUPaKa.

Pemenne 3aa4 ¢ HCIIOIB30BAHNEM 3aKOHOB OTPAKEHHUS




U MMPCJIOMJICHUA CBCTA

4.2 JIMH3EI ¥ OITHYECKHE 6 JIunza. Xop tyyel B JIUH3E. [Tomyuenue n3o0paxeHui ¢ MOMOIIBIO,
puOopsI OnTHnueckas cucrema coOuparoiel ¥ paccenBaroLIeH JIMH3.
¢doroarmapara, MUKPOCKOIa U Omnpenenenre (OKYCHOTO PACCTOSIHUS H
TejecKorna. [ 1a3 kak onTuyeckas | ONTUYECKOM CHiIbl COOMparoIiel JIUH3bI.
cucrema. AHanu3 ycTpoHCTBa U IPUHIMIIA AEUCTBUS HEKOTOPBIX
BJ'II/I30py1<OCTI> U JaJIbHO30PKOCTh OIITUYCCKUX HpI/I60p0BZ (bOToannapaTa, MHKPOCKOIIA,
TEJIECKOIIa.
N3yueHune Moienu 1i1a3a Kak ONTHYECKON CUCTEMBI.
AHanu3 siBJIeHUH OJM30PYKOCTH U JAITBHO30PKOCTH,
MIPUHIUIIA JEHCTBUS OYKOB
4.3 Pasznoxenue 0emnoro 3 Pasnosxkenue 6eoro cReTa B Hab6nronenue paznoskeHus 6e10ro cBeTa B
CBCTa B CIICKTD crekTp. OnbiTel HproTOHA. CIICKTP.
C107KEHHE CTIEKTPAIBHBIX LBETOB. Habmtoienue v 00bsICHEHHE OTBITOB MO MOTYYSHUIO
Tucniepcns ceeta 0eII0ro CBeTa MPH CJI0KEHUHU CBETA PA3HBIX 1BETOB.
[IpoBenenue u 00BACHEHHE OMBITOB MO BOCTIPUSITHIO
[[BETA IIPEIMETOB IIPH WX HAOJIIOJICHUH Yepe3 1IBETOBHIC
(GbUIBTPHI (IIBETHHIC OYKH )
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KBaHTOBBIE SIBJIeHUS

0.1

Hcnyckanue n
IOTJIONICHUE CBETa aTOMOM

OnsiTel Pe3epdopaa

U IUTAaHETapHasi MOZEIIb aTOMA.
Mogaens atoma bopa.
Hcnyckanue v nornioueHue
cBeTa aToMOM. KBaHTBHI.
JInnenyaTsie CIIEKTPBI

O6cyxaenue nenu onsiToB Pezepdopra no
MCCJIETOBAaHHUIO aTOMOB, BbIIBUJKEHUE TUIIOTE3 O
BO3MO>KHBIX PE3YJIbTaTaX OMNBITOB B 3aBUCUMOCTHU
OT MPEAIIOIAraéMoro CTpOEHHUS aTOMOB,
(dbopMyIIMpOBaHKE BBHIBOJIOB U3 PE3YJIbTaTOB
OIIBITOB.

OO6cyxaeHne MpOTUBOPEUYNH TUTAHETAPHON MOJIETH
aToMa M OCHOBaHUU JuIs rurnotessl bopa o
CTaIlMOHApHBIX OpOUTax 35eKTpoHoB. Habmtonenue
CIUIOLIHBIX U JUHEWUYATBIX CIIEKTPOB U3IyUYCHUS
pa3IMYHBIX BELIECTB.

OOBbsicHEeHHE JTMHEHYATBIX CIIEKTPOB U3ITyYCHHUS




5.2 | CTpoeHue aTOMHOTO 6 PannoaktuBHOCTH. Anb(da-, OO6cyxaeHre BO3MOKHBIX THITOTE3 O MOJIEIISIX CTPOCHUS
spa Oera- ¥ raMMa-u3TydCHHSI. sanpa.
CrpoeHue aTOMHOTO sijipa. Omnpenenenue cocrasa siaep MO 3aJaHHBIM MacCOBBIM U
Hyxkiionnast Moziesib aTOMHOTO 3apsAI0BBIM YHCJIaM U 110 TIOJIOKEHUIO B IEPUOANYECKON
sapa. M3oronsl. PaguoakTuBHble | CHCTEME 3JICMEHTOB.
npespatienus. [lepuos AHani3 W3MEHEHMsI COCTaBa sjipa U €ro
nojtypacrnaja aTOMHBIX siJIep MIOJIOXKEHUS B IEPUOANYECKON CUCTEME TIPH O
PaAMOAKTUBHOCTH.
HccnenoBanue TpEKOB 0-4aCTHULL 10 TOTOBBIM
dotorpadusm.
OOHapyxeHue 1 N3MEPEHHE PaHAIMOHHOTO (DoHA ¢
MTOMOILBIO I03UMETPA, OLIEHKA €r0 MHTEHCUBHOCTH.
AHanu3 OMOJOTUYECKUX U3MEHEHUN, TPOUCXOISIIIUX TT0]T
JIECTBUEM PaJMOAKTUBHBIX U3TyUYECHUM.
Wcnonb3oBanne pajoOaKTUBHBIX U3TYYCHHUN B METUIIUHE
5.3 | SnepHble peakuuu 7 SAnepHble peakunu. 3aKOHbI Peenue 3aa4 ¢ UCNOJIb30BaHUEM 3aKOHOB
COXpaHEHUs 3apsI0BOTO U COXpaHEHHUs MACCOBBIX U 3apsA0BbIX YHCEI Ha
MacCOBOI'0 YHMCEJ1. DHEPrusi CBSI3U | OINpEJEIICHUE Pe3yJIbTaTOB SIIEPHBIX PEaKInii;
aTOMHBIX si7iep. CBsA3b MacChl U aHaJIM3 BO3MOXXHOCTHU HJIM HEBO3MOKHOCTH
sHepruu. Peakuuu cunTe3a u sanepHoi peakiuu. OLEeHKa SHEPTUU CBS3U sIEp C
nenenust syep. cTouHuKm UCMOJIb30BaHUEM (POpMYJIbl DUHIITEHHA.
sHepruu CoJIHIIA U 3BE3I. OO0cy>xaeHne MepcrneKTUB UCTIOJIB30BAHUS YIIPABIISIEMOTO
SnepHast sHEpreTUKA. TEPMOSIZICPHOTO CUHTE3a.
JIeicTBUS painOAKTUBHBIX OO6cyxIeHre MPeuMyIIeCTB 1 DKOIOTHYECKUX MPOoOIIeM,
W3JIy4EHUH Ha )KUBBIC CBSI3aHHBIX C JIEPHON SHEPrETUKON
OpTaHU3MBI
Hroro no pazneny 17

IToBTOPHTE/IBLHO-00001IAK0IIINIT MOYJIb




[ToBTOpEHUE M 9 CucremMaru3aius 1 0000IIeHNE BrimonHenue yueOHbIX 3aaHuH, TPEOYIOMNX
00006mIeHue IIPEAMETHOTO CONCPIKAHMS I JIEMOHCTPALMU KOMIIETEHTHOCTEH, XapaKTePU3YIOLIUX
coJiepKaHus Kypca PU3UKH OTIBITA JIEATENHHOCTH, €CTeCTBEHHOHAYYHYIO TPAMOTHOCTb:
3a 7-9 Knaccel IPHOGPETEHHOTO MPH H3yYeHNH — IPUMEHEHUS NIOJyYEHHBIX 3HAHUH [
BCEro Kypca GH3HKH OCHOBHOTO HAYYHOTO OOBSICHEHUS (PU3UYECKHX SIBICHUH B
o61wero obpaszosanus. [oaroropka| OKPY?KAIOLIEH IPHPOJIE, B IIOBCE/IHEBHON
K OCHOBHOMY TFOCYapCTBeHHOMy | “KM3HH H BBISBICHNS (1)1/13I/que<:1<1/1x OCHOB psizia
3K3AMEHY TI0 (DH3HKE 1yt COBPEMEHHBIX TEXHOJIOTHIA;
00y4JarouXcsl, BHIOPABIIMX 3TOT | TPUMCHCHIA OCBOCHHBIX .
yaeGHEI TpesIMeT HKCIEPUMEHTAIbHBIX YMEHUH JIJIs1
UCCIIETOBaHHS (PH3UIECKUX
SIBJICHHI, B TOM YHCIIE JUISI
MPOBEPKH THITOTE3 U BBISBICHHUS
3aKOHOMEPHOCTEM.
Pemienue pacueTHbBIX 3a7a4, B TOM YHCIIE
MPEIOIArafoIIuX UCIOIb30BaHNE (PU3NIECKUX MOJICIICH
¥ OCHOBaHHBIX Ha COICPIKAaHUU PA3IMYHBIX Pa3/IeioB
Kypca pu3uku.
BrImoHeHue 1 3a1muTa TpyNIoBbIX WK
WH/IMBUYTbHBIX IPOEKTOB, CB3aHHBIX C COZECPKAHUEM
Kypca pu3nKu
Hroro no paszneny 9
OBUIEE KOJIMYECTBO 102

YACOB I1O ITPOTPAMME




YYEBHO-METOAUYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI JJJI1 YHEHUKA
o 1. M. Ileprimikun, A.W. IBaHoB «®u3uka 7 kiacc: yueOHHUK IS
o0m1eoOpa3oBaTeabHBIX yupexaeHui «lIpocsemenne»
o 1. M. Ilepbrmkun, A.W. BanoB «®wu3uka 8 knacc: yueOHUK 715
o0meo0pa3oBaTeIbHBIX yupexaeHui «lIpocsemenue»
o 1. M. Ileperimkun, A.W. BanoB «®wu3uka 9 knacc: yueOHUK IS
oO1reoOpa3zoBatenbHbIX yupexaeHuil «[Ipocsenienue

METOJIUYECKHUE MATEPHUAJIbI JJIS1 YUYUTEJIA
o Jlykamuk B.W., IBanosa E.B. ®u3uka. 3agaunuk. 7-9 xi.: [Tocobue ms
obmreoOpa3zoBarenbHbIX yue0. 3aBeaenuil. - M.: JIpoda, 2002.
eMapon A.E., Mapon E.A. ®usuka. 7-9 knacc: TUIaKTHICCKUE MaTEPHAITbI-
M.: lpoda, 2005.
o Kupuk JI.A. ®usuka 7-9: CamocTosITeNIbHbIE U KOHTPOJIbHBIE PaOOThHI

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

¢ XuBas ¢usuka: oOyuaromias nporpamma, http://www.int-edu.ru/soft/fiz.html

e Ypoku (usukum ¢ ucnonb3oBanueMm Murtepuera. http://www.phizinter.chat.ru/

e Ousuka.ru. http://www.fizika.ru/
e Dusuka: kosuiekus onblToB. http://experiment.edu.ru/
o Ou3KKa: NEKTPOHHAS KOJUICKITUS
ombiToB. http://www.school.edu.ru/projects/physicexp
e Katasnor ccbutok Ha pecypcesl o pusuke http://www.ivanovo.ac.ru/phys
e becriaTHbie 00yUaroIIre MporpaMMsl 1Mo
¢usuke http://www.history.ru/freeph.htm
e JlaGoparopHsie paboThl N0 (pusuke. BupryanbHble 1a00paTOpHBIE
padoTsl. http://phdep.ifmo.ru
e AHnManus Gpu3nuecKux nporeccoB oobscHeHmsMu. http://physics.nad.ru
e dusnueckas sumkiIoneaus http://www.elmagn.chalmers.se/%?7eigor

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOLIECCA
CripaBoYHBIC TAOJIHUIIBI, HOYTOYK, TPOEKTOP, JICKTPOHHAS MTaHE)b, KOMIUICKT
obopynoBanus 1t EI'D



