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®denepanpHas pabouas mporpaMma 1o ydyeoHomy npeamery «Duszuka» (6a30BbIi
ypoBeHb) (mpeameTHas o0nacth «EcTecTBEHHO-Hay4dHbIE TIPEAMETH»)  (manee
COOTBETCTBEHHO — ITporpamMma 1o Gpusuke, Gpru3nKa) BKIIOYAET MOSCHUTEIHLHYIO 3aITUCKY,
coJiepkaHre oOydeHUsl, TUTAHUPYEMbIE Pe3yJIbTaThl OCBOSHUS MPOTPaMMBI 10 (U3HKE,
TEMaTU4YECKOe TUTAaHNPOBAHNE.

MNOACHUTEJBHASA 3AIINCKA

[Iporpamma o ¢u3rKe Ha YpOBHE OCHOBHOTO 001Iero 00pa30BaHUs COCTaBlIeHa Ha
OCHOBE TMOJIOKEHUH M TpeOOBaHUN K pe3yjbTaTaM OCBOCHHMS Ha 0a30BOM YpOBHE
OCHOBHOM 00pa3oBartesibHOM IporpamMmbl, ipeactabiieHHbIx B DI'OC OO0, a taxxke
¢ yu€toM (penepanbHOil paboueit mporpamMmbl Bocriutanus 1 Konmeniuu
npenojiaBanus yaeoHoro npeamera «Duzmkay.

ConepxxaHue mnporpaMmbl 10  (HU3UMKE HANpaBIeHO Ha  (QOpPMHUpPOBAHUE
€CTECTBEHHO-HAYYHOW IPAMOTHOCTH OOYYaIOIIMUXCS U OPraHU3alfi0 U3y4eHHs (PU3UKH
Ha JeATEIbHOCTHOM OCHOBe. B mporpamme mo ¢u3MKe YYUTBIBAIOTCS BO3MOXHOCTH
yuyeOHoro mnpeamera B peanuzanuu TpeboBanuiit ®I'OC OOO k mIaHUPyEeMbIM
JMYHOCTHBIM M METaNpPEIMETHBIM pe3yibTaTaM OOyUeHHsI, a TakKe MEXKIPEIMETHbIE
CBSA3U ECTECTBEHHO-HAYYHBIX YYE€OHBIX MPEIMETOB HA YpPOBHE OCHOBHOIO OOLIETO
00pa3oBaHUs.

[Iporpamma mo ¢u3nke ycTaHaBIMBACT pacmlpejieiieHue y4eOHOro maTepuaa 1o
rojiaM o0yueHus (1o Kjaccam), peajiaraeT IPUMEPHYIO TTOCIIeI0BATEIFHOCTh U3YUCHUS
TE€M, OCHOBaHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COECPKAHUSA U YUETE BO3PACTHBIX
0COOEHHOCTEH 00yUYarOIIMXCA.

[Iporpamma no gusuke pa3padoTaHa C IEJbI0 OKa3aHUS METOANYECKOM ITOMOIIH
YUUTENIO B CO3/IaHUU paboueil MporpamMMBbl MO0 y4eOHOMY MPEIMETY.

duznka SABISIETCS CHUCTEMOOOPA3YIOMUM JIJIi €CTECTBEHHO-HAYYHBIX YYEOHBIX
IPEIMETOB, MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLECCOB U SIBICHUI,
U3y4aeMbIX XUMUEU, Ouosiorued, acTpoHomued u ¢usudeckor reorpadueii, BHOCUT
BKJIAJl B €CTECTBCHHO-HAYYHYIO KapTHHY MHpPA, NPEIOCTaBISET HamOoJee SCHBIC
o0pasipbl MPUMEHEHUs HAYYHOTO METOo/a IO3HAHMS, TO €CTh Crnocoda MOJy4eHUs
JIOCTOBEPHBIX 3HAHUM O MHUPE.

Onna w3 THaBHBIX 3a7Ma4  (U3UYECKOTO O0Opa3oBaHHS B CTPYKType OOIIETro
oOpa3zoBanusi COCTOUT B (OPMHPOBAHWU ECTECTBEHHO-HAYYHOM TPAMOTHOCTH U
MHTEpeca K HayKe y 00y4aromuxcsl.

Nzyuenue pusnku Ha 6a30BOM YpOBHE MPEIOIaraeT OBIaIeHUE CAEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAYUHYIO TPAMOTHOCTb:

Hay4YHO OOBSCHSTH SIBJICHUS,

OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEOBAHMUS;

MHTEPIPETUPOBATH JAHHBIE U UCIIOJI30BaTh HAYYHBIE 10KA3aTENbCTBA
TSl TIOJTYYEHUSI BBIBOJOBY.
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[enu n3zydenus GpuU3NKU HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUs ONPEICICHBI
B Konnenmuu npenopaBanusi yuyeOHoro npeamera «Pusmka» B 00pa3zoBaTEIbHBIX
oprannzanusxPoccurickon@enepanuu,peanrn3yrounX OCHOBHbIE
oOmieoOpa3oBarenbHble  NPOTpaMMBI,  yTBEpkAEHHON  pemenueM  Komnmerun
MunuctepcTBa mpocBemenus Poccuiickoit denepanuu (mpotokos ot 3 mexkadps 2019 r.
No TTK-48H).

Lenu nzydenust GU3UKu:

MpUOOpEeTEeHUE UHTEpPECca U CTPEMIICHHUS O0YYAIOIINXCs K HAYyYHOMY U3YUYECHUIO
IPUPOBI, PA3BUTHE UX UHTEIUIEKTYATbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;

pa3BUTHE MPECTABICHUN O HAYYHOM METOJE MO3HaHUs U (OpMHUpPOBaHUE
MCCJIEI0OBATEIBCKOrO0 OTHOIIEHHS K OKPYKAIOIIUM SIBJICHUSM;

dbopMHpOBaHKE HAYYHOT'O MUPOBO33PEHHUS KaK Pe3yJibTaTa U3y4eHHUs: OCHOB
CTPOCHUSI MaTepUU U PyHIaAMEHTATbHBIX 3aKOHOB (DPHM3UKH;

(opMHpOBaHKE IPEACTABICHUIA O PO (PU3UKH IJI PA3BUTHSI IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE MPEICTABICHUI O BO3MOXHBIX cdepax Oynymieir npogeccunoHalIbHOU
JeSATEeIbHOCTH, CBSI3aHHOM ¢ (DU3UKOM, MOJATOTOBKA K JaJIbHEHIIeMy O0y4YeHHUIO B 3TOM
HaIpaBJICHUMU.

JlocTuKeHHne ITUX LeNNel MPorpaMMsbl 10 (GU3KUKE Ha YPOBHE OCHOBHOTO OOIIEro
00pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIICIYIONINX 3a/1a4:

MpUOOpETEHNE 3HAHUIN O IUCKPETHOM CTPOECHUHU BEILIECTBA, O MEXAHUUECKHX,
TEIJIOBBIX, DJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHNEe YMEHUW ONMHUCHIBATH M OOBICHATH (DU3MYECKUE SIBICHUS C
UCIIOJIb30BAaHUEM TOJIyYCHHBIX 3HAHUN;

OCBOCHHME METOJOB pEUICHUS] MPOCTEHIINX PacUYETHBIX 3a7ad C MCIOJIb30BaHUEM
buU3HUEeCKUX MOJIENIeH, TBOPUYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHUM HAOIIOJATh NPHUPOAHBIC SIBICHUS U BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTHl M JKCHEPUMEHTAJbHBIE HCCIEIOBAHUA C HCIOJIb30BAaHUEM
U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE TIPUEMOB paboOTHI ¢ HMOpPMaIeil PU3NIECKOTO COJIep KaHMs, BKIIOYas
UHOOPMAITUI0O O COBPEMEHHBIX JOCTHKCHUSX (HU3UKH, aHAIM3 HW KPUTUYECKOE
OIICHUBaHWE WH(OPMAITUH;

3HAKOMCTBO CO cdepamu TPpOodECCHOHAIBHOW JEATCIIBHOCTH, CBSI3aHHBIMH
¢ (pu3MKOIA, U COBPEMEHHBIMH TEXHOJIOTHSIMU, OCHOBAHHBIMU Ha JIOCTHIKEHUSIX
(bu3MYECKO HAYKH.

Ha uzydenune ¢usuku (6a30BbIi YpOBEHb) Ha YpPOBHE OCHOBHOIO OOIIETO
obpazoBanusi otBoauTCs 238 wacoB: B 7 kjacce — 68 wacoB (2 yaca B HEACIIO),
B 8 kJacce — 68 yacoB (2 yaca B Hezeno), B 9 kiacce — 102 yaca (3 4aca B HeJleNI0).

[Ipennaraemslii B mporpaMmme 1o (u3HKe nepedeHs J1adopaTOPHBIX padOT U OMBITOB
HOCUT PEKOMEHAATENbHBIA  XapakTep, Yy4YuTeldb JeJaeT BHIOOpP MPOBEIACHUS
7abopaTopHbIX pabOT W OMBITOB C Y4YETOM WHAWBUAYAIBHBIX OCOOCHHOCTEH
o0Oy4aromuxcs, CHOUCKa 3KCIEPUMEHTAIbHBIX 3aJaHHi, MpeyiaraéMblX B paMKax
OCHOBHOTO rOCYJapCTBEHHOTO 3K3aMeHa 1o (pu3mke.
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COJAEPXKXAHUME OBYUYEHUA
7 KIIACC
Paznen 1. ®usuka u €€ poJib B IO3HAHUHU OKPY:KAKOIEr0 MUPA
®uszuka — Hayka O npupone. SBieHus npuponsl. DPUZUYECKUE SBICHUS:

MEXaHUYECKUE, TEIIOBBIC, IJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
Oduznueckue BennuuHbl. M3mepenne pusndeckux BennunH. Ousndyeckue mpuoophl.
[TorpemHocTs n3MepeHnii MexxnyHapoaHas CucTeMa €UHULL
Kak ¢wu3uka w  Jgpyrue  eCTeCTBEHHbIE HAyKH  HU3Yy4aloT  MPUPOIY.
EcTecTBeHHO-HAYUYHBIN METO/ MO3HAHUS: HAOJII0IEHHE, TOCTAHOBKA HAYYHOTO BOIPOCA,
BBI/IBJKEHUE TUTIOTE3, HIKCIIEPUMEHT I10 IIPOBEPKE TUNIOTE3, 00BSICHEHUE HA0JII01aeMOT0
sBieHus. Onucanue GU3NYECKUX SIBICHUN C IOMOILBIO MOJEIIEH.

Jlemoncmpayuu
MexaHnueckue, TEII0BbIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBIICHHS.
dusndeckre nNpuOOpPsl U MPOLETYpa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U

U (POBBIM MPUOOPOM.

Jlabopamophwsie pabomwi u onvimol

OrnpeneneHue EeHbl JeJIEHUS MKaIbl U3MEPUTEIHLHOTO MPUOopa.

N3mepenune paccTossHUM.

N3mepenue 00bEMa KUIKOCTH U TBEPAOTO TeJA.

Ornpenenenue pa3MepoB MajbiX TeJ.

N3Mmepenne temmnepaTypbl MPU MOMOUIM KUIAKOCTHOIO TEPMOMETpa M JAaT4HKa
TeMIepaTyphbl.

[IpoBenenue uccienoBaHus MO MPOBEPKE TUIOTE3bl: JATLHOCTh MOJIETA IIapUKa,
MYIIEHHOT'0 TOPU30HTATILHO, TEM O0JIbIle, YeM OO0JIbIIE BHICOTA ITyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUM BeLECTBA

Crpoenue BemecTBa: aTOMbI M MOJIEKYJIBL, X pa3Mepbl. ONBITHI, TOKA3bIBAOIINE
JVCKPETHOE CTPOCHHE BELIECTBA.

JIBrxeHue yacTull BemecTsa. CBsA3b CKOPOCTH IBHXKEHMS YaCTUL C TEMIIEPATYPOM.
bpoyHoBckoe asuxenue, nuddysus. BzaumoaeiicTBrue 4acTuIl BEMIECTBA: MPUTIKECHUE
Y OTTAJIKABaHUE.

ArperaTHble COCTOSIHUSI BEILECTBA: CTPOEHUE Ta30B, JKUJIKOCTEH W TBEPIBIX
(KpUCTAINTMYECKUX) Tel. B3auMocBsi3b MeEXAy CBOMCTBAMHU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M HMX AaTOMHO-MOJIEKYJSIpHBIM cTpoeHneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu

Hab6nronenne 6poyHOBCKOTO IBHKECHHSI.

Habmonenune nuddysun.

HaGnronenue siBneHuit, 00bSCHAIOMMXCS MPUTSHKEHUEM WM OTTAIKUBAHUEM
YaCTHI] BEIIECTRA.
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Jlabopamophvie pabomwi u onvimol
OneHka 1uaMeTpa aToMa METOZOM PSJIOB (C UCTIOIb30BaHUEM QoTorpaduii).
OnbITel 1O HAOJIOACHUIO TETIOBOTO PACIIUPEHHUS Ta30B.
OnBITH IO OOHAPYIKEHUIO TEUCTBHS CHII MOJICKYJIIPHOTO TIPUTSDKCHHUS.

Pa3nen 3. /IBu:keHMe U B3aUMOJEHCTBHE TeJl
Mexanunueckoe ABrxeHrue. PaBHoMepHOE U HEpaBHOMEPHOE ABMKeHHE. CKOPOCTbh.
CpenHsisi CKOpOCTh PU HEPABHOMEPHOM JBUKEHUHU. Pacu€r myTu v BpeMEeHU JABUKEHUS.
SIBnenue nHepuuu. 3aKOH MHEpLUMU. B3anmoaeiicTBue Tea Kak MpUYrMHA U3MEHEHUS
CKOPOCTH JIBMKEHUs Tell. Macca kak Mepa UHEpTHOCTHU Tena. [[1oTHOCTh BeniecTsa.
CBs13b IJIOTHOCTH € KOJTMYECTBOM MOJICKYJI B €IMHHUIIC 00bEMA BEIIeCTBa.

Cuna kak xapakTepucTHKa B3auMoJielcTBUs Tell. Cuia ynpyrocTu u 3akoH ['yka.
N3Mepenune cuibl ¢ TOMONIBIO TUHAMOMETpPA. SIBICHHE TATOTEHUS U CHiIa TshkecTr. Cria
TSKECTH Ha ApYrux ruiaHerax. Bec rema. HeBecomocTs. CiioxkeHne cuil, HapaBIEHHBIX
mo oaHou mnpsimou. PaBHogmelcTByromas cuil. Cuna TpeHus. TpeHHE CKOJbKEHUS U
TpEeHUE NMOKOsI. TpeHUe B MPUPOJIE U TEXHUKE.

Jlemoncmpayuu
Habmronenne MexaHM4eCKOTo JBMKEHUS Tea.
N3mepenre CKopoCTH NPSIMOIMHEUHOTO JIBUKEHHUS.
Habmronenue ssBIeHUs] HHEPIUH.
HaOmtonenune naMeHeHust CKOpOCTH MPU B3aUMOJICUCTBUU TEJ.
CpaBHeHUE Macc 10 B3aUMOJICHCTBUIO TEJ.
CiioxeHune Cuil, HalpaBJICHHBIX 10 OJTHOW MPSMOM.

Jlabopamophwvie pabomwi u onvimol

OrnpeneneHne CKOPOCTH PABHOMEPHOTO JIBMKEHUS (IIapUKa B )KUAKOCTH, MOJICIIH
IIEKTPUUECKOTO aBTOMOOMIIS M TaK Jajiee).

Omnpenenenre cpeaHeil CKOPOCTU CKOJIbKEHUs OpycKa WM IIapuKa Mo HAKJIOHHOU
MJIOCKOCTH.

Onpenenenre MIOTHOCTH TBEPIOTO TeNa.

OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTsDKEHHS (IeopManuu) mpy>KUHbBI
OT MPHUJIOKEHHOMN CHJIBI.

OMNBITHI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTD CUJIBI TPEHUS CKOJIBKEHHS OT Beca Telia
U XapakTepa CONMPUKACAIOIINUXCS MOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKUAKOCTEH U ra30B

Hasnenue. CriocoObl yYMEHbBILIEHUS W YBEIWYeHHUs AaBieHus. JlaBieHue rasa.
3aBUCHUMOCTH JaBJICHUs raza oT 00bEMa, TeMieparypsl. [lepenaua napneHus: TBEPIBIMU
TEeJaMH, JKUIKOCTAMHU M ra3amMu. 3akoH Ilackams. IIHeBMaTmyeckue MallIvHBIL.
3aBUCHUMOCTh JaBJCHHS KHUJAKOCTH OT IIIyOMHBI. [uapocTaTuueckuili mapajokc.
Coobmaromuecs cocyabl. ['uapaBauyeckie MEXaHU3MBI.

Atmocdepa 3emnu u arMmocdepHoe napieHue. [IpuuMHBI CylIecTBOBaHUS
BO3aylIHOW 00004k 3emin. OnbiT Toppuuernu. M3mepenue atmocepHoro
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JaBJICHUS. 3aBHUCUMOCTh aTMOC(EPHOT0O MaBJICHHSI OT BBICOTHI HAJ YPOBHEM MODS.
[TpuGops! 17151 U3MEPEeHUs aTMOC(EPHOTO TABICHHUS.

JleficTBUE JKMIIKOCTH M raza Ha MOTrpyXEHHOE€ B HHMX Teso. BriTanmkuBaroias
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxoriaBanue.

Jlemoncmpayuu

3aBUCHUMOCTB JABJIEHUS ra3a OT TEMIEPATYPHI.

[lepenaua naBiieHUs KUIKOCTHIO U Ta30M.

Coobmaromuecs Cocy/ibl.

['mppasnuueckui npecc.

[IposiBieHue necTBUS aTMOCPEPHOTO TABICHUS.

3aBUCUMOCTh BBITAJIKMBAIOMIEH CHJIBI OT 00BbEMA MOTPYKEHHOM YacTH Tena M
IJIOTHOCTH JKUJKOCTH.

PaBeHCTBO BBITATKMBAIOUIEH CHIIBI BECY BBITECHEHHOM KUIKOCTH.

VcnoBue maBaHUs TeEJ: IUIaBaHUE WU MOTPYKCHHUC TCJII B 3aBUCUMOCTH OT
COOTHOIIICHHUS IIJIOTHOCTEH Tejia U KHUIOKOCTH.

Jlabopamophwsie pabomwi u onvimol

Uccnenoanne 3aBUCUMOCTH Beca Tela B BOJIE OT 00bEMaA MOTPYKEHHOU
B JKMJKOCTh YaCTH TEa.

OnpeneneHue BBITAJKUBAIOIIEH CHUJIbI, JCHUCTBYIOIIECH HA TEJIO, MOTPYKEHHOE
B JKUJKOCTb.

IIpoBepka HE3aBUCHMOCTH BBITAJIKUBAIOLICH CHIIBIL, JEHUCTBYIOLEW HA TEJO
B JKMJKOCTH, OT MaccChl Tea.

OnbIThI, JEMOHCTPUPYIOLIME 3aBUCMMOCTD BBITAJKUBAIONICH CHIIbI, IEUCTBYIOLIEH
Ha TeJIO B XKHUJIKOCTU, OT 00bEMA MOTPYKEHHOMN B KUJIKOCTh YaCTH Teja U OT MJIOTHOCTH
KUJIKOCTH.

KoncTpyupoBanue apeomerpa WM KOHCTPYMPOBAHUE JIOJAKUA U OIPEICIICHUE €€
rpy30H0ABEMHOCTH.

Pa3zgen S. PaGoTra u MOIHOCTB. JHeprus

Mexanuueckas padota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbIyar, 0J0K, HAaKJIOHHAs TIOCKOCTh. [IpaBuio paBHOBecHs
peruara. [lpumeHeHue mpaBuiia paBHOBECHS pbluara K OJIOKY. «30J0TO€ MPaBUIION
mexanuku. KITJI mpocteix mexanu3moB. [IpocThie MeXaHU3MbI B ObITY U TEXHHKE.

Mexanuueckasa >Heprusi. Kunetudeckas v moTeHnuaibHas sHeprud. lIpeBpaiienue
OJIHOTO BHJIa MEXaHUYECKOW HEPTUU B IPYrol. 3aKOH COXPAaHEHHMSI JHEPTUH B MEXAHUKE.

Jlemoncmpayuu
ITprmMepsl TPOCTHIX MEXAHU3MOB.

Jlabopamophvie pabomwi u onvimol

Onpenenenne pabOThl CWJIBI TPEHHS TP PABHOMEPHOM JIBM)KCHHHU Tena
110 TOPU30HTAIEHON MTOBEPXHOCTH.

HccnenoBanue ycaoBuii paBHOBECHS phlyara.
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N3mepenne KII/] HakIOHHON INTIOCKOCTH.
N3ydenue 3aKk0Ha COXpaHEHHS] MEXaHUYECKOW dJHEPTUU.

8 KJIACC

Pa3zneua 6. TenuioBbie sABJICHUS

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETHYECKOW TEOPUH CTPOCHHSI BEIIECTBA.
Macca 1 pazMepbl aTOMOB U MOJIEKYJI. ONBITHI, TOATBEPKAAIOIINE OCHOBHbBIE
MIOJIOKEHHS] MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH.

Mopenn  TBEPAOro, JKHAKOTO H  Ta3000pa3HOrO COCTOSSHUM — BELIECTBA.
Kpucrammueckue u amopdusie Tena. OObsSICHEHUE CBOMCTB Ta3oB, JKUIKOCTEH U
TBEPJBIX TEJI HA OCHOBE MOJIOKEHUN MOJIEKYJIIPHO-KMHETHYECKOUN Teoprn. CMaurBaHuE
U KalWJUISIpHbIE SIBJIEHUA. TEemioBoe paciiupeHue u cokaThe.

Temneparypa. CBsi3b TEMIEPATYPBI CO CKOPOCTHIO TEIJIOBOTO ABUKEHUS YACTHULL.
Buytpennss sueprus. CriocoObl M3MEHEHUs BHYTPEHHEH 3HEpPruu: TeIuionepenadya u
coBeplleHHEe padboThl. Buael Temonepenayn: TEMIONPOBOJHOCTb, KOHBEKIIHS,
U3IIy4YCHHUE.

KonnuecTtBo TtemnoTel. YenbHas TEIVIOEMKOCTh BellecTBa. TermiooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TEIUIOBOTrO OanaHca. I[lnaBrneHue m orBepieBaHUE
KPUCTaJUIMYECKUX BEIIECTB. YJelbHas Teruora IuiasieHus. [lapooOpazoBanue wu
koHaeHcanus. Mcnapenwe. Kunenue. VYienbHas Temora mapooOpa3oBaHMS.
3aBUCHUMOCTh TEMIIEpaTypbl KUIIEHUSI OT aTMOC(EPHOTO JIaBICHHUS.

BrnaxnocTts BO3ayXa.

OHeprus TOIMBA. Y JebHAs TEIUIOTA CTOPAHUS.

[Tpuntuner padoTs! TernoBsix aeurateneit KI1/] termoBoro npurarens. TemioBbie
JIBUTATEIIN U 3alIATA OKPYKAIOLIEH CPEbI.

3aKOH COXPAaHEHMSI U IIPEBPALEHUS SHEPTUU B TEIJIOBBIX MPOLECCAX.

Jlemoncmpayuu
Habnronenue OpoyHOBCKOTO ABUKEHUSI.
Habmonenue nuddysumn.
HaOnronenue siBieHn cMauyMBaHUS U KalMWLUIAPHBIX SIBIICHUM.
Habmronerune TenioBoro pacmpeHus Teil.
M3meHeHne maBiaeHUsS ra3a npu K3MEHEHUH 00bEMa U HarpeBaHUH UITH
OXJIAXKICHUU.
[IpaBuna n3mMepeHus: TeMIepaTyphbl.
Bunbl Tenonepenaun.
OxnaxaeHue TPy COBEPIICHUN PaOOTEHI.
HarpeBanue npu coBepiiieHuU pabOThl BHEIIHUMU CUJIAMHU.
CpaBHeHHE TEIUIOEMKOCTEHN Pa3IUYHBIX BEIIECTB.
Hab6mronenne kxuneHus.
Ha6nronenue moctossHCTBA TeMITepaTyphl MPH TJIaBICHUH.
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Moenu TEeIIOBBIX JIBUTATEIICH.

Jlabopamopnwvie pabomol u onvimol

OnbITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSHKEHHUS.

OnbITI O BBIPAIIMBAHUIO KPUCTAJJIIOB IOBAPEHHOM COJIM WIIA caxapa.

OnbIThl IO HAOTIOJIEHUIO TETUIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX
TEJL.

OMnBITHI, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTD JaBJICHUS BO3yXa OT €ro 00bhEMa 1
HarpeBaHus WIN OXJIAKICHUS.

[TpoBepka rumoTe3sl TMHEHHOW 3aBUCUMOCTH JNTMHBI CTOJIOMKA YKUIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

UccnenoBanue siBieHUs TEIIOOOMEHA MPU CMEIIMBAHUM XOJIOIHON U ropsiueit
BO/IBL.

OnpeneneHne KOMMYECTBA TEIUIOTHI, IMOJYYEHHOTO BOJOM MPH TEIUIOOOMEHE
C HarpeThbIM METAIUINYECKUM LUIUHAPOM.

Onpenenenue yaenbHON TEIIOEMKOCTH BEIECTBA.

WccnenoBanue mpoiiecca ucmapeHus.

Omnpenenenre OTHOCUTENBHON BIAKHOCTH BO3TyXa.

Onpenenenue y1eabHOM TEIJIOTHI IUIABICHUS JIbJA.

Pazges 7. JjekTpudyecKkue 1 MAarHUTHbIC SIBJICHUS

OnekTpuzanus Tel. JBa poaa 3lEKTpUYECKUX 3apsaoB. B3aumoneiicTBue
3apsoKeHHBIX Tell. 3aKkoH KynoHa (3aBUCUMOCTH CHUITBI B3aUMOICHUCTBUS 3aPSAKEHHBIX Tell
OT BEJIMYMHBI 3aPSJI0B U PACCTOSIHUSI MEXKIY TEJIaMM ).

OnekTpuueckoe rmnone. Hamnpssk€HHOCTh  3nekTpuyeckoro mousis.  [IpuHuun
CYTEPIIO3UIINH dTEKTPUUECKUX ToJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenmn »snextpuueckux 3apsaoB. OJEMEHTApHBIA AJIEKTPUYECKUN  3apsii.
Crpoenue aroma. [TpoBOIHUKHA M AMDIEKTPUKHU. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO
3apsna.

DJIEKTPUYECKUM TOK. Y CIIOBUSI CYIIECTBOBAHUS AJIEKTPUUECKOTO TOKa. ICTOUHUKHN
MOCTOSTHHOTO TOKa. JIeMCTBUSI DJIEKTPUYECKOrO0 TOKa (TEMJIOBOE, XHMHUYECKOE,
MarHuTHOE). DJIEKTPUUYECKUM TOK B KHUIKOCTSIX U rasax.

Onektpuueckas nenb. Cuna Toka. DnekTpuyeckoe HanpspkeHrne. COnpoTHBIECHUE
MPOBOJHUKA. YJIeIbHOE COMPOTUBIEHUE BellecTBa. 3akoH Oma Juisi ydacTKa LEMH.
[TocnenoBaTenbHOE U ApaUIENbHOE COCTMHEHUE IPOBOJHUKOB.

PaboTa 1 MOIIHOCTE 3eKTpUUeckoro Toka. 3akoH J[xoyns—JIeHma. DnexkTpruueckue
IENU ¥ OTPEOUTEINHN IIEKTPUUECKON YHEPTUH B ObITY. KOpoTKOe 3aMbIkaHue.

[TocTrossHHBIE MarHuThl. B3auMoaeHMCTBHE MNOCTOAHHBIX MArHUTOB. MarHuTtHoe
nojie. MaruuTHoe 1ose 3eMJId U €ro 3HaYCHHE JJ1s KU3HU Ha 3emuie. OnbIT OpcTea.
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MarauTHoe nojie 3JIEKTPUYECKOro Toka. [IpuMeHeHue 3JIeKTPOMAarHuTOB B TEXHUKE.
JleiicTBHE MarHUTHOTO TOJISl HAa MPOBOJHUK C TOKOM. DJIEKTPOJBUTATENb ITOCTOSHHOTO
ToKa. lcrionp30BaHME DIEKTPOABUTATENEd B TEXHUYECKMX YCTPOMCTBAX M Ha
TPaHCHIOPTE.

OnbiTel @apanes. SBieHue >JIEKTpOMAarHUTHONM uWHAyKIuU. [IpaBunio Jlenna.
Dnekrporenepatop. CriocoObl MOTyUISHHSI JICKTPHUUECKOU YSHEPTHUHU. DIEKTPOCTAHITIHN Ha
BO300HOBIISIEMBIX HCTOYHUKAX YHEPTUH.

Jlemoncmpayuu
DJIeKTpU3aLUs Tell.
JIBa poJia 3JIEKTPUUECKHUX 3apsA0B U B3AMMOJEHCTBUE 3aPSIKEHHBIX TEI.
YCTpONCTBO U ICUCTBUE IJIEKTPOCKOTIA.
DIIEKTPOCTATUYECKAST UHIYKIIHS.
3aKOH COXpAHEHUS DJICKTPUUECKUX 3aPsiJIOB.
[IpoBOHUKH U TUBJICKTPUKHU.
MoaenupoBaHHU€e CHIOBBIX JJUHUM JICKTPUYECKOTO MOJIS.
M cToYHMKM TTOCTOSTHHOTO TOKA.
JIeHiCTBUSA DIEKTPUYECKOTO TOKA.
DIIEKTPUYECKHUMN TOK B )KUIKOCTH.
["a3oBbI1i paspsia.
N3mepenue cuibl Toka aMIepMETPOM.
N3Mepenune 37eKTpuuecKoro HapsKeHUsT BOJIbTMETPOM.
Peocrar u marazuH cOnpOTUBIIEHU.
BzanmopaencTBre MOCTOSTHHBIX MAarHUTOB.
MoaenvupoBaHHEe HEBO3MOKHOCTH PA3JICJICHUS TTOJTFOCOB MAarHUTA.
MoaenupoBaHHe MAarHUTHBIX MOJIEN MOCTOSSHHBIX MAarHUTOB.
OmneIT Dpcrena.
MarauTHoe noJjie Toka. DJICKTPOMArHHuT.
JlericTBME MarHUTHOTO TI0JIS HA IIPOBOJHUK C TOKOM.
DJIEKTPOJBUTATENb MTOCTOSTHHOTO TOKA.
UccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOM UHAYKIIHH.
OmnebiTel @apanes.
3aBUCUMOCTh HaIpaBJICHUS UHAYKIIMOHHOTO TOKa OT YCJIIOBUM €r0 BOSHUKHOBEHHSI.
DJIEKTPOrE€HEePATOP MOCTOSIHHOTO TOKA.

Jlabopamophvie pabomwi u onvimol
OnbITH TI0 HAOTIOICHUTO 3JICKTPU3AIMH TEJ MHAYKIIUECH U MPU COTIPUKOCHOBCHHH.
COopka 1 mpoBepka pabOThI IIEKTPUUECKOMN TIEMU TOCTOSTHHOTO TOKA.
N3mepenne u peryaupoBaHie CHIbI TOKA.
N3mepenune u peryaupoBaHie HAMPSHKESHUS.
HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, WAYIIETO Yepe3 PEe3UCTop, OT
COTIPOTHBIICHUS PE3UCTOPA U HATIPSHKEHUS HA PE3UCTOPE.

10
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OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh BJEKTPUUECKOTO COMPOTHUBIICHUS
MPOBOJHUKA OT €ro JIJIMHBI, MIOMAU MTONEPEYHOr0 CEYEHUS U MaTepHaa.

[IpoBepka mpaBuiIa CIOKEHHS HANPSHKEHUM MPU MOCIIEI0BATEILHOM COSIUHEHUN
JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia sl CUJIBI TOKA MPU MapajlieIbHOM COSTUHEHUN PE3UCTOPOB.

Onpenenenre padbOThI JIEKTPUUYECKOTO TOKA, MAYLIETO YEPE3 PE3UCTOP.

OrnpeneneHrne MOIHOCTH AIEKTPUUYECKOTO TOKA, BBIAEISIEMON HAa PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, MAYLIETO Yepe3 JIAMIIOUKY,
OT HAMNpPSDKEHUS Ha HEH.

Onpenenenue KII/I HarpeBaTens.

UccnenoBanre MarHUTHOTO B3aUMOJICUCTBUS MOCTOSIHHBIX MAarHUTOB.

N3ydeHne MarHuTHOTO MOJIsl TIOCTOSTHHBIX MAarHUTOB MIPU UX OOBETUHEHUH U
pazzeneHuu.

UccnenoBanne nercTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh CHUJIbI B3aWMMOJEUCTBUS KATYIIKH
¢ TOKOM M MarHuTa OT CUJIbl TOKA M HAMIPABIIEHUS TOKA B KATYIIIKE.

I/IsyquI/Ie I[GﬁCTBHSI MAarafuMTHOTO IIOJIA Ha IIPOBOJHUK C TOKOM.

OMnBITHI IO UCCIIEIOBAHUIO SIBJIEHUS 3JIEKTPOMAarHUTHOW MHIYKIIUU: UCCIIEOBAHNE
W3MEHEHUI 3HaYEHUS U HAIIPaBJICHUS HHIYKIIMOHHOTO TOKA.

9 KJIACC

Paznen 8. Mexanuveckue siBJIeHUSA

Mexannueckoe  aBwkKeHHEe. MarepuanpHas  Touka. (Cucrema  orcuéra.
OTHOCUTENBPHOCTh ~ MEXAHMYECKOTO  JIBMXKCHMS. PaBHOMEpHOE  MNPSIMOJIMHEUHOE
nBr>keHue. HepaBHOMeEpHOe mpsAMoJIMHENHOe aBuxkeHue. CpenHsii U MIrHOBEHHas
CKOPOCTB TeJla ITPU HEPABHOMEPHOM JIBUKEHHH.

Yckopenne. PaBHOyCKOpEeHHOE MPSIMOJIMHEHOE BMKeHHe. CBOOOIHOE Ta/ICHHE.
Omnbitel ['anunes.

PaBHOMepHOE nBMXKEHME 1O OKpyXHocTu. Ilepmoxn m wactora oOpamieHwus.
JInneriHasa u yriioBasi CKOpocTHu. LIeHTpoCcTpeEMUTEIIBHOE YCKOPEHUE.

ITepBeii 3akoH HproTtona. Bropou 3akoH Herorona. Tperuit 3akon HreroToHa.
[TpuHIMII CYTIEPIO3ULIUU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHMs: cuja TPEHHSI CKOJIbXKEHUSA, CUja
TPEHMUS TTOKOSI, APYTUE BUJIbI TPEHUS.

Cuna TsKeCTH U 3aKOH BCEMHUPHOTO TATOTCHHS. Y CKOPEHHE CBOOOHOTO TIaACHMUS.
JBmxxenue maner Bokpyr Connna. IlepBas xocmuueckas ckopocTs. HeBecomocTs H
Meperpy3KHU.

11
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PaBHOBecue MarepuanpHOl TOYKHA. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Ttena. M3meHeHue wummyibca. MMIynbC cuibl. 3aKOH COXpaHEHUS
MMIIyJIbCa. PEakTUBHOE IBUKEHUE.

Mexanndeckast pabota U MOUTHOCTh. PaboTa cui TskecTH, ynpyrocTtH, Tpeaus. CBsi3b
sHepruu u padotsl. IloTeHnnanbHas sHeprus Tena, MOAHATOIO HaJl MOBEPXHOCTHIO 3€MJIH.
[TorenumanbHast »Heprus cxatol mnpyxuHbl. KuHernueckas »sHeprus. Teopema o
KMHETUYECKOU SHEPIUU. 3aKOH COXPAHEHHSI MEXAHUYECKOM YHEPTHH.

Jlemoncmpayuu

HaGnronenue MexaHuecKoro IBMXKEHHS Tella OTHOCUTENLHO Pa3HBIX TEJ OTCUETA.

CpaBHEHUE IMyTEW U TPACKTOPUM JBUKEHUS OJIHOTO U TOTO K€ T€Ia OTHOCUTEIIBHO
PAa3HBIX TEJ OTCYETA.

N3mepenne CKkOpoCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKECHUS.

HccnenoBanne mpu3HaKOB PABHOYCKOPEHHOTO JBH>KEHUS.

HaGnronenue nBuXeHUS Tela Mo OKPYKHOCTH.

HaOnronenne MeXaHWMYECKUX SBICHUM, MPOUCXOISAIIMX B CHUCTEME OTCYETA
«Tenexka» npu e€ paBHOMEPHOM M YCKOPEHHOM JABUKEHUU OTHOCHTEIIBHO KaOMHETa
(bu3HKH.

3aBUCHUMOCTb YCKOPEHUS T€JIa OT MACChI TEJIA U IEUCTBYIOLIEH HA HETO CUJIBI.

HaGnronenue paBeHCTBA CHIT IPU B3aUMOJICHCTBUH TEII.

HN3mMeHneHne Beca Tena npyu yCKOPEHHOM JIBUKEHUH.

IIepenauya ummnyJsibca Ipy B3aMMOIEHUCTBUU TEIL.

[IpeobpazoBanus SHEPTUM MPU B3AUMOACHUCTBUU TEIL.

CoxpaHeHre UMITyJIbCa MPU HEYTTPYTOM B3aUMO/ICVCTBHM.

CoxpaHeHne UMITYJIbCa TTPH a0COIOTHO YIIPYTOM B3aUMOJICHCTBUU.

Ha6nronenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHHne MEXaHUYECKOM SHEPTUU MTPU CBOOOAHOM IaJIEHUU.

CoxpaHeHHEe MEXaHWYECKOW »SHEpruu MpHU ABWKEHHHM Tela MOoJ ACHCTBHEM
MPY>KUHBI.

Jlabopamophbvie pabomwi u onvimol
KoHcTpyHnpoBaHue TpakTa Il pa3roHa M TaJbHEHIIero paBHOMEPHOTO JBHKEHUS
IIapyKa WIA TEJICKKH.

Omnpenenenue cpeaHeil CKOPOCTH CKOJIbXKEHUS OpycKa WU JIBHYKEHUS IIapHKa M0
HAKJIOHHOM TIOCKOCTH.

OmnpeneneHrne yCKOPEHUs Tela INPH PaBHOYCKOPEHHOM JIB)KEHHMH MO HAKJIOHHOMN
IJIOCKOCTH.

HccnegoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU NMPU PAaBHOYCKOPEHHOM JBUKEHUU
0e3 Ha4aJIbHOM CKOPOCTH.

12



®denepanbHas padoyas nporpamma | dusuka. 7-9 knaccel (0a30BbIi YPOBEHD)

HccnenoBanne 3aBUCHMOCTH CHJIBI TPEHUSI CKOJBKEHHS OT CHJIbI HOPMajbHOTO
JIaBJICHUSL.

Onpenenenne korpuMeHTa TPEHUS CKOTIbKEHMUSL.

Omnpenenenre KECTKOCTU IPYKUHBI.

Omnpenenenre pabOThl CUIBI TPEHUS MPH PABHOMEPHOM JBUKEHHH Telld II0
TOPU30HTAILHOM MOBEPXHOCTH.

N3yuyeHune 3aK0HAa COXpaHEHUS SHEPTHH.

Pa3znen 9. Mexannueckue K0J1e0aHUS U BOJHBI

KonebarenbHoe nBukeHue. OCHOBHBIE XapaKTEPUCTUKH KojeOaHUM: Nepuon,
4acToTa, aMIUIMTyJda. MaremaTudecKnii W IpPYKUHHBIM MasTHUKM. [IpeBpamenue
SHEPIUU NP KOJIEOATETbHOM JBUKECHHUH.

3aryxatomue koneOaHus. BeiHyxkaeHHbIe KojeOaHus. Pe3onanc. MexaHunyeckue
BOJIHBL. CBOMCTBA MeXaHMYECKUX BOJIH. [IpomonpHbBIE M monepeyHble BOJHBL. JlnuHa
BOJIHBI M CKOPOCTHb €€ pacnpocTpaHeHHUs. MexaHWdecKrue BOJIHBI B TBEPAOM TeElE,
CECMUYECKNE BOJIHBI.

3Byk. I'poMkocTh 3Byka M BbicOTa ToHA. OTpaxkeHue 3Byka. WHPpa3sByk u
YIIBTPa3BYK.

Jlemoncmpayuu
Habmronenue konebanuii Te moa ISMCTBUEM CHIIBI TSHKECTH M CHIIBI YIIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTHU U HA TIPYKUHE.
HabmroneHune BeIHYXICHHBIX KOJICOAHHWI M pe30HaHCA.
PacnipocTpanenne nmpo10IbHBIX M TIOTIEPEYHBIX BOJIH (HA MOJICTIH).
Habmronerune 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKHI PE30OHAHC.

Jlabopamophvie pabomwi u onvimol

OnpeneneHre 4acTOThl U MEPUOJia KoJeOaHU MaTEMaTUYECKOTO MasSTHUKA.

OnpeneneHre 4acTOThI U MeproAa KoJieOaHUH NPYKUHHOTO MasiTHUKA

UccnenoBanue 3aBUCUMOCTH Tleproia KojaeOaHui MOBEIICHHOT0 K HUTH Tpy3a
OT JIJTMHBI HUTH.

HccnenoBanue 3aBUCUMOCTY TIEPHO/Ia KOJICOAHH MPY>KMHHOTO MAasITHAKA OT
Macchl rpysa.

[TpoBepka HE3aBUCUMOCTH MEPHO/Ia KoJieOaHu# Tpy3a, OIBEIICHHOTO K HUTH, OT
Macchl rpy3a.

OMBITHI, IEMOHCTPUPYIOIINUE 3aBUCUMOCTD TIeproia KoJaeOaHu Mpy>KMHHOTO
MasiTHUKA OT MacChl rpy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOHOTO MaACHUs.

Paznen 10. Di1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHbBI

13
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9HCKTpOMaFHI/ITHOG ITOJIC. 9JICKTpOMaI‘HI/ITHBI€ BOJIHBI. CpoiicTBa
QJICKTPOMAIrHUTHBIX  BOJIH. [Mxana QJICKTPOMAIrHUTHBIX  BOJIH. Hcnonp3oBaHue
QJICKTPOMAruouTHBIX BOJIH IJIA COTOBOM CBSI3H.

SHCKTPOMaI‘HI/ITHaH IIpupoaa CBCTaA. CKOpOCTL cBeTa. BoaHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBoiicTBa PNIEKTPOMATHUTHBIX BOJIH.
BomHOBBIE CBOMICTBA CBETA.

Jlabopamophvie pabomwi u onvimol
N3ydenne CBOMCTB 3JEKTPOMAarHUTHBIX BOJIH C TTIOMOIIIBIO MOOMIJIBHOTO TeneoHa.

Paznen 11. CBeroBble sIBJICHUA

JIyueBass Monenb cBera. Mcrounuku cBera. [IpsAmoiinHeHOE pacrnpocTpaHEHue
ceera. 3armenuss Connua u Jlywsl. Otpaxenue cBera. Ilmockoe 3epkano. 3akoH
OTpa’KCHUS CBETA.

[Ipenomiienue cBera. 3aKOH MpeIOMIICHHS cBeTa. [loMHOE BHYTpEHHEE OTpaKEHHE
cBeTra. Mcnonb30BaHUE MOJHOTO BHYTPEHHETO OTPAKEHUSI B ONTHYECKUX CBETOBOIAX.

JIunza. Xon nyueit B nuH3e. Ontuyeckas cucrema (poroanmnapara, MUKpPOCKOIA U
Teneckona. I'na3 kak ontuyeckas cuctema. biM3opykocTs U JAIbHO30PKOCTb.

Paznoxenue 6enoro ceeta B criekTp. OnbiTel HetoToHa. CliokeHue CreKTpaaIbHbIX
uBeToB. /lucnepcus ceera.

Jlemoncmpayuu
[IpsiMonuHEHOE pacIpOCTPAHEHUE CBETA.
OTtpaxeHune cBeTa.
[Toryuenune n300pakeHuil B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.
OnrTrueckuii CBETOBO.
Xox mydeii B cOOUparoIiei JInH3e.
X0 Iy4ell B pacCerBaroIIeH JUH3E.
[Tomyuenune n300paxeHii ¢ TOMOIIBIO JIMH3.
[Ipunuun aeiictBus hoToanmnapara, MUKpPOCKOIA U TEJIECKOIA.
Monenn rnasa.
Paznoxenue 6eoro cBera B CIEKTp.
[Tomryuenune 6emoro cBeTa MpH CI0KEHUHU CBETA Pa3HBIX I[BETOB.

Jlabopamophwvie pabomwi u onvimol
HccnenoBanue 3aBUCUMOCTH yTila OTPAXKEHUSI CBETOBOTO JIy4a OT yriia majcHusl.
N3yuenne XxapakTEepUCTUK U300paXKEHHUs MTPEAMETa B TUIOCKOM 3epKalie.
HccnenoBanue 3aBUCMMOCTH YTJIa MIPEIOMIICHHUSI CBETOBOTO JIyda OT YIJia aACHHS
Ha TPAHUIIE «BO3yX—CTEKIION.
[Tomy4yenune n300pakeHU ¢ TOMOIILI0 COOMPAFOIICH JIMH3HI.
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Omnpenenenre GOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOUPAIOIICH TUH3BI.

OnBITHI 110 Pa3IOKEHUIO OEIOTO CBETA B CIIEKTP.

OnBITH IO BOCHPHUSITHIO I[BETA MPEAMETOB MPHU UX HAOJFOJICHUH Yepe3 IBETOBHIC
(UIBTPHI.

Pasznea 12. KBaHTOBBIC SIBJICHUS

Onwitel Pesepdopna m mmanerapHas mojnens atoma. Mogjens aroma bopa.
HcnyckaHue 1 NMOTJIOIIeHHe cBeTa aToMoM. KBaHTHI. JIMHEHUYaThle CIIEKTPBI.

PannoaktuBHOCTE. Anb(da-, OeTa- 1 raMma-u3nydeHusi. CTpoeHrne aTOMHOIO sJipa.
Hyxnonnas mozens aroMHOro siapa. M3oronsl. PannoaktuBeele npespamenus. Ilepuon
[I0JIypacnaaa aTOMHBIX sIIEP.

SnepHble peakuu. 3aKOHBI COXpPaHEHUS 3apsAJ0BOr0 U MAaCCOBOIO YUCEN. DHEPTUs
CBA3M aTOMHBIX sAnep. CBsa3b Macchl M 3Hepruu. Peakiuu cuHTE3a W JEJICHUS SIep.
Nctounuku 3aeprun CosHIa U 3BE3I.

Anepnas oSHepreruka. JIeWCTBUSA pPaAMOAKTUBHBIX W3JyYEHUNM HA IKUBBIC
OpraHU3MBI.

Jlemoncmpayuu
CrexTpbl U3Ty9eHUS U TTOTJIOMIEHHUS.
CHexTpsl pa3IMvHbBIX Ta30B.
CnekTp Bogopo/a.
PaboTa cuéTunka HOHU3UPYIONTUX H3TYUCHUH.
Perucrpanms uznydeHus NpupoHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamophvie pabomwi u onvimol
Ha0nroaeHue CIUTONIHBIX U JIMHEHYAThIX CIIEKTPOB U3ITyUCHHS.
HccnemoBanue TPEKOB: M3MEPEHUE SHEPTrUU YACTHIBI IO TOPMO3HOMY TyTH (I10

dboTtorpadusim).

IHoBTOpHUTEIBLHO-00001IAOIMIA MOAYJIb

[ToBTOPUTENBHO-00001IAIOMINN MOJYIb MNpEJHa3HAUYEeH AJi1 CUCTeMaTHU3allud U
0000111eHHs] TPEIMETHOTO COJEPKAHUSI U ONBITA JESITEIIbHOCTH, MPUOOPETEHHOTO TIPU
U3y4eHHHU BCEro Kypca (U3HKH, a Takke I [OATOTOBKM K OCHOBHOMY
roCyJIapCTBEHHOMY dK3aMeHY 10 (pu3nKe JiJ1s1 00y4aromuXxcs, BHIOPABIIUX ATOT YUCOHBIM
peaMeT.

[Ipy wW3yyeHUM [aHHOTO MOJYJIA PEATU3YIOTCS U CHUCTEMATHU3UPYIOTCS BUIbI
NEesATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIIEYUBAETCA JOCTHKEHHUE MPEAMETHBIX U
METanpeIMETHBIX IUTAHUPYEMBIX pE3yNbTATOB oOyueHus, bopmupyercs
€CTECTBEHHO-HAY4YHasi T'PaMOTHOCTb: OCBOEHHE HAYYHBIX METOJOB HCCIEIOBAHUS
SIBJIGHUN TPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBSCHATH (PU3NUYECKUE SIBICHUSA,
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IIPUMEHSIS TOJyYEHHBIE 3HAHWs, pelmarh 3a4ayd, B TOM YHUCJIE KAa4yeCTBEHHBIE U
DKCIIEPUMEHTAIILHBIE.

ITprHIMIMATBEHO AEATEIBHOCTHBINA XapaKTep JaHHOTO pa3eiia pealu3yeTcs 3a CUET
TOT0, YTO OOYUaIOIINECS BHIMOIHSIIOT 33JaHUs, B KOTOPBIX UM MPEJIaraeTcs:

HA OCHOBE TOJyYEHHBIX 3HAHUI pacrno3HaBaTh U HAYYHO OOBSICHATH (GU3NUYECKUE
SBJICHUA B OKPYXKAIOIIEH IPUPOJE U ITIOBCETHEBHOM KU3HY,

UCIIOJIb30BaTh HAYUYHbIE METO/IbI UCCIIEIOBAaHUS (PU3NUECKUX SIBICHUMN, B TOM YHCIIE
JUISL IIPOBEPKHU TUIIOTE3 U MOJyYEHUS TEOPETUYECKUX BBIBOOB;

OOBSCHATh HAy4YHbIE OCHOBBI HAmOOJEE€ BaXKHBIX JOCTH)KEHUH COBPEMEHHBIX
TEXHOJIOTUH, HalpUMep, NPAKTHUYECKOTO MCIIOJIB30BAHUA PA3JIUYHBIX HCTOYHUKOB
DSHEPIMM Ha OCHOBE 3aKOHA IIPEBpAIlEHHS M COXPAHEHMUS BCEX H3BECTHBIX BHJIOB
SHEPI'UH.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TIPOI'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

N3yuyenue ¢u3uku Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHHUs HANpPaBJICHO Ha
JOCTUKEHHUE JIMYHOCTHBIX, METANpPEIMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare uszydeHuss (uU3MKM Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
y oOyyarorierocst 0yyT cOpMHUpPOBaHBI CIASAYIONINE TUYHOCTHBIC PE3YyJIbTAThl B YaCTH:

1) maTpuOTHYECKOT0 BOCIIUTAHMS :

NPOSIBIICHUE UHTEPECa K UCTOPUU M COBPEMEHHOMY COCTOSTHUIO POCCUHCKOMN
bu3nUecKoil HayKH;

IICHHOCTHOE OTHOIICHHUE K TOCTIKEHHUSAM POCCHICKUX yUEHBIX-(PU3UKOB;

2) IpakIaHCKOIo 1 1yXOBHO-HPaAaBCTB€HHOI'0 BOCIIMTAHUA:
I'OTOBHOCTb K Q4AKTHBHOMY VYy4YdaCTHIO B O6CY)KI[GHI/II/I O6HI€CTB€HHO-3H3‘1HMBIX

U OITUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JTOCTUKEHUHN
busuKy;
OCO3HaHHUE BAKHOCTU MOPAIBHO-ITHYECKUX MPUHIIUIIOB B JEATEIHLHOCTH YUEHOTO;

3) 3cTeTHYECKOro BOCIIMTAHMS :

BOCIIPUATHUC SCTCTUUCCKUX KAYCCTB (bHSH‘ICCKOfI HAayKu: e€ rapMOHHUYHOTI'O
IMOCTPOCHHUA, CTPOIrOoCTH, TOYHOCTH, JIAKOHHUYIHOCTH,

4) HeHHOCTH HAYYHOTO TIO3HAHUSI:
OCO3HaHME [IEHHOCTU (PU3NYECKON HAYKH KaK MOILIHOTO MHCTPYMEHTA MO3HAHUS
MHpa, OCHOBBI Pa3BUTHS TEXHOJIOTHH, BaXKHEUIIIEW COCTABIISIOMIEH KYJIBTYPHI;

pa3BUTHE HAYYHOU JIF0003HATEILHOCTH, HHTEPECa K UCCIIEA0BATEIbCKOM
NEATEIIbHOCTH;

5) hpopmupoBaHus KyJbTYPHI 310POBbsI M YMOIHOHAIBHOT0 0J1ar0MOJIyYHs:
OCO3HaHWE LIEHHOCTHM  Oe3omacHoro oOpa3a JKMU3HM B  COBPEMEHHOM
TEXHOJIOTHYECKOM MHpE, BAXKHOCTH MPaBMII OE30MaCHOTO TIOBEICHHUS Ha TPAHCIIOPTE, Ha
J0porax, ¢ 3JIEKTPUUYECKUM U TEIUIOBBIM 000PYJOBaHHEM B JOMAILIHUX YCIOBUSX;
c(hOpMHUPOBAHHOCTh HaBBIKA PEQIICKCUU, TPU3HAHUE CBOETO IpaBa Ha OMIMOKY U
TAKOTI'o )K€ MpaBa y APyroro 4yejaoBeKa;

6) TPY10BOT0 BOCTIMTAHMSA:

AKTUBHOE YYacTHE€ B PCIICHUU TMPAKTUYECKUX 3aaad (B paMKax CEMbH,
0o0pa3oBaTeNbHON OpraHu3allui, Topojaa, Kpas) TEXHOJOTMYECKOM W COIUABLHOM
HAIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIEC ¥ (PU3NUECKUX 3HAHHM;

MHTEPEC K MPAKTUYECKOMY U3YUYEHUI0 Mpodeccuid, CBI3aHHBIX ¢ (U3UKOI;
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7) DKOJIOTHYECKOT0 BOCTIMTAHMS

OpUEHTAallUs Ha MpUMeHeHue GU3NUYECKUX 3HAHUH NIl pellleHus 3a/1a4d B 00JacTu
OKpY>Karollen cpeibl, INIAHUPOBAHUS MOCTYIIKOB U OIIEHKH UX BO3MOXHBIX MTOCIEACTBUN
JUIS1 OKPYKAIOILIEH CPENbI;

OCO3HaHUE II100aJIbHOTO XapaKTepa SKOJOTHUYECKUX MPOOJIeM U IMyTeH UX pelIeHus;

8) amanTanuu K M3MeHSIIOIIUMCSl YCJIOBHSIM CONUATbHON W MPUPOIHOI Cpeabl:

NOTPEeOHOCTh BO B3aMMOJICHCTBUY MIPH BBIMOJIHEHUU UCCIIEIOBAHUN U TPOEKTOB
(bu3nYecKoil HaNPaBIEHHOCTH, OTKPHITOCTh OMBITY U 3HAHUSAM JIPYTHUX;

MOBBIIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTHUECKYIO 1EeATEIbHOCTb;

MOTPeOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM YHuCie POpMYyIUpPOBaAThH UICH,
MOHSTHS, TUIIOTE3bI O PUBNYECKUX OOBEKTAX U SBJICHUSX;

OCO3HaHWE JACPUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 0OO0JIaCTH
busuKy;

IUTAHUPOBAHUE CBOETO PA3BUTHS B MIPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHU;

CTPEMJICHHE aHATTM3UPOBATh U BBISBISTH B3aUMOCBSI3U MPUPO/IbI, OOIIIECTBA U
SKOHOMMKHU, B TOM YHUCJIE C UCIIOIb30BaHUEM (PU3NUECKUX 3HAHUIA;

OLICHKA CBOMX JICMICTBUM C YYETOM BIIMSIHHS HA OKPYIKAIOIIYIO CPENLY, BOZMOXKHBIX
IJI00aBHBIX TIOCTEACTBUH.

METAINIPEIMETHBIE PE3YJIBTATDBI

B pesynbrare ocBOeHUS mpOrpaMmbl 1Mo (U3NKE HA YPOBHE OCHOBHOI'O OOIIIETO
o0Opa3zoBaHusi y oOydaromierocsi OyaytT chopMUpOBaHbl METANPeAMETHbBIE PE3yJIbTaThl,
BKJTIOYAIOITHE M03HABATEIILHBIC YHUBEPCATbHBIC y4eOHbIE NEHCTBUA,
KOMMYHUKATHBHBIC YHUBEPCAIIbHBIE yUeOHBIC ICHUCTBUS, PETYISITUBHBIC YHUBEPCATBHBIE
y4eOHbBIC ICUCTBUS.

Ilo3HaBaTeibHbIE YHUBEPCAJIbHBbIE YUeOHbIE 1eHCTBUS
ba3oBble JJornueckue aeiicTBUA:

BBISBIISATH U XapaKTepHU30BaTh CYIIECTBCHHBIE IPU3HAKH OOBCKTOB (SIBJICHUH);

yCTaHABJIMBATh CYIICCTBECHHBIM TMPU3HAK KIAcCU(DHUKAIIMK, OCHOBAHMS IS
000011IeHUs U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U TIPOTUBOPEYHS B paCCMaTPUBAEMbIX (PaKTaX, JaHHBIX
¥ HAOJTFOICHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHHUSIM;

BBISIBIIATh IPUYUHHO-CJIC/ICTBEHHBIC CBSI3HM MIPHU M3YYCHUU (PU3UUYECKUX SIBJICHUHN U
MPOIIECCOB, JCNaTh BBIBOABI C HCIOJB30BAaHUEM JCIYKTUBHBIX M HWHIYKTHUBHBIX
YMO3aKJIFOUCHUM, BBIIBUTATH TUIIOTE3bI O B3aUMOCBS3SIX (PU3NMUECKUX BEITUYMH;

CaMOCTOSITeJIbHO BBIOMpaATh CHOCOO pernieHus y4eOHOW (u3nYecKor 3amauu
(cpaBHEHHE HECKOJILKMX BAPUAHTOB PEIIECHUS, BEIOOP Han0oJIee TOAXOISIIET0 ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJIEJIEHHBIX KPUTEPUEB).
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ba3oBble ucciaenoBarTeabCKHue JeCTBUSA.

HCII0JI30BAaTh BOMPOCHI KAK UCCIIEIOBATEILCKU UHCTPYMEHT MO3HAHUS,

MPOBOJIUTH IO CAMOCTOSITENIBHO COCTABIICHHOMY IUIAHY ONBIT, HECITOXKHBIN
(bu3HYECKUil SKCIIEPUMEHT, HeOOJIbIIIOE HCCeOBaHNE (PU3UUECKOTO SIBJICHUS;, OIIEHUBATh

Ha TMPUMEHUMOCTb U JOCTOBEPHOCTh MH(OPMAITUIO, TIOJYYCHHYIO B XOJI€
WCCIICIOBAHUS UJIN SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (hOpMYJIMpOBaTh O0O0OOIIEHHUS M BBIBOJBI IO pe3yjibTaTaM
MPOBEAEHHOTO HAOIIOACHUS, ONIbITA, UCCIICI0BAHUS;

MIPOTHO3WPOBATh BO3MOXKHOE MajibHEHIee pa3BUTHE (U3UYECKUX MPOIECCOB,
a TakKXXe BBIIBUTATH MPEIOIO0XKEHUS 00 UX Pa3BUTHUU B HOBBIX YCIOBHSIX U
KOHTEKCTaX.

Pabora ¢ nundopmanmueii:

OPUMEHATh pPa3jIU4HbIE METOJbl, HMHCTPYMEHTBI M 3alpoChl IPU TOUCKE
U 0TOOpE MH(POPMALIMH UITU JAHHBIX C YUYETOM MPEIIOKEHHON yueOHOU (pru3ndyeckoi
3a]1aui;

aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH UH(OPMALIUIO
Pa3IMYHBIX BUIOB U (POPM IIPEICTABICHMUS,

CaMOCTOSTENIbHO BBIOMPATh ONTHUMANIBbHYIO (hOPMY MPEICTaBICHUS HHPOPMALIMK U
WUIFOCTPUPOBATh PEIIAEMBIE 3a/Ja4d HECJIOXKHBIMU CXEMaMH, JAuarpaMMaMH, HWHOH
rpaduKoi 1 ©X KOMOMHAIIUSIMHU.

KoMMyHUKaTHBHBIE YHUBEPCAJbHBbIE YUeOHbIE IeHCTBUS:

B Xo0Jie 0OCYXJEeHHsI y4eOHOro Marepuaia, pe3yJbTaToB JIa0OpaTOpPHBIX padOT
U TIPOEKTOB 3aJ1aBaTh BOIIPOCHI MO CYIECTBY 00CYK/1aeMOM TEMbI M BBICKa3bIBATh UICH,
HalleJICHHbIC HA pellIeHUE 3a7a4M U MOoJIepKaHue 0IaroKenaTeaIbHOCTH OOIICHUS;

CONOCTABJISATh CBOM CYXKJE€HHUSI C CYKJICHUSIMU JPYTUX YYaCTHUKOB JIMAJIOTa,
00Hapy»KMBaTh Pa3Inyue U CXOJCTBO MO3UIIUIA;

BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHhbMEHHBIX TEKCTAX;

yOJIMYHO TIPEACTABIISATh PE3YyJIbTAaThl BHIMOJHEHHOTO (PU3UYECKOTO OIbITa
(PKCIIepUMEHTa, UCCIIeI0BaHus, IPOCKTA).

MMOHMMATh U UCIOJI30BaTh MPEUMYIIIECTBA KOMAHIHON U MHIUBHUIYaJIbHON
paboThI IPU PEIICHUH KOHKPETHOU (PU3nYecKoi mpoOIieMbl;

IIPUHUMATh LIEJIU COBMECTHOM AECATEIBHOCTH, OPTaHU30BBIBATH JIECHUCTBUS 1O €€
JOCTIDKCHUIO: PACTIPEICISITh POJIH, 00CYXIaTh MPOIECCHl U Pe3yJbTaThl COBMECTHOM
paboThl, 0000111aTh MHEHHUS HECKOJIBKHX JIIOJICH;

BBITIOJIHSTH CBOIO YaCTh Pa0OTHI, IOCTUTAsi KAYECTBEHHOTO Pe3ybTaTa Mo CBOEMY
HaIPaBJICHUIO U KOOPAUHUPYS CBOU ACHUCTBHS C APYTUMU YI€HAMU KOMaH/IbI;

OLICHMBATh Kau€CTBO CBOETO BKJIaJla B OOIIMI MPOIYKT MO KPUTEPUSIM,
CaMOCTOSITENIbHO CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUSI.
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PeryasiTuBHbBIE YyHHBeEpPCAJIbHbIE YYeOHbIE 1eHCTBUS
Camoopranusamnus:

BBISIBJISITh MPOOJIEMBI B KW3HEHHBIX MU YUYEOHBIX CHUTYalMSAX, TPEOYIOITUX JIJIs
pemeHust GU3NIECKUX 3HAHUM;

OPUEHTUPOBATHCA B PA3IMYHBIX MOJIX0/IaX MPUHATUS PEIIeHUN (MHIUBUAYAIBHOE,
MPUHATHE PEILICHUS B TPYIIIIE, IPUHSITUE PEIICHUHN TPYIIION);

CaMOCTOSITEIIbHO COCTABJISITh AJITOPUTM pelieHUsT (GU3NIECKO 3a1auul WK TIaHa
HCCIIEIOBAaHUSI C YYETOM HMEIOIIUXCA PECypCcOB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTHPOBATh IIpejIaraéMble BapUaHThI PEIICHU;

JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CaMOKOHTPOJIb, 3MOIIMOHAJIbHBIA HHTEJLJIEKT:

JlaBaTh AJICKBAaTHYIO OLICHKY CUTYallU U MPEJIaraTh IIaH €€ N3MEHEHUS;

OOBSICHSATH MPUYUHBI JOCTHXKEHUS (HEOCTUKEHHUS ) PE3YJIbTATOB JIEATEIHHOCTH,
JaBaTh OIIEHKY NPHUOOPETEHHOMY OTIBITY;

BHOCHUTh KOPPEKTHUBBI B JEATECIBHOCTh (B TOM YHCJE B XOJ BBINOJIHEHUS
(GbU3MYEeCKOro HCCIEOBAaHUSl WJIM IPOCKTAa) HA OCHOBE HOBBIX OOCTOSITENIBbCTB,
W3MEHUBIIMXCS CUTYyaI[ui, yCTAaHOBJIECHHBIX OLIMOOK, BOSHUKIINUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LU U YCIOBUSIM.

CTaBUTh ce0s1 Ha MECTO JPYyroro 4ejoBeKa B XOJ€ CIOpa WIH JUCKYCCHUU
Ha HAyYHYIO TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOro.

NpU3HABaTh CBOE TPaBO Ha OMMUOKY MPU peHieHUH (PU3WYECKUX 3a1ad  WiH
B YTBEPXKIACHUSIX HA HAYYHBIC TEMbI U TAKOE K€ ITPABO JIPYroro.

HPEAMETHBIE PE3YJIBTATDBI

K xonIy 00y4ueHus B 7 Kjacce IpeIMETHBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYJAFOIIINXCS YMEHUM:

UCIIOJIb30BaTh TOHATHS: (U3MYECKHEe W XUMHUYECKUE SBJICHUs, HAOIIOJECHUE,
AKCIIEPUMEHT, MOJICTb, THUIIOTE3a, CAUHUIIEI (DU3UYCCKUX BEIIMYWH, aTOM, MOJICKYJIA,
arperaTHble COCTOSTHUS BelecTBa (TBEPIOE, )KUIKOE, Ta3000pa3HOE), MEXaHUYECKOE
NBIWKEeHWE  (paBHOMEpPHOE, HEPaBHOMEpPHOE, NPSIMOJIMHEHHOE),  TPAaCKTOpHS,
paBHOACHCTByIOMIas cui, nedopmarus (ympyras, TIUlacTUYecKasi), HEBECOMOCTb,
COOOIIArOITUECS COCY/bI,

pazimuath sBiaeHus (auddys3us, TeEIoOBOE JBI)KEHHUE 4YacTHIl BEIIECTBa,
paBHOMEPHOE JBI)KCHHE, HEPABHOMEPHOE JIBIKCHUE, MHEPIIUS, B3aMMOJICHCTBHE TEII,
paBHOBECHE TBEPABIX TEJI C 3aKPEIUIEHHOM OCBIO BpAIIECHHUS, Nepenadya IaBJICHUS
TBEPIABIMH TEJIaMH, XUAKOCTSIMU M Ta3aMu, arMoc(hepHoe NaBieHUE, MJIaBaHUE Tell,
MIPEBPAIICHUS] MEXAaHUYECKOW DHEPTUH) 0 ONMHMCAHHWIO WX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUC;

pacro3HaBaTh MPOSIBICHUE N3YUEHHBIX (DU3MUECKUX SABJICHUN B OKPYKAIOIIEM MUpPE, B
TOM UHUCIIC (1)I/IBI/I‘IGCKI/IG SIBJICHUS B IIPUPOJAC: IPUMCPLI ABMIKCHUS C PA3JIMYHBIMHA
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CKOpPOCTSIMM B XMBOW M HEXKHMBOM IIPUPOJE, NEUCTBHE CWIbI TPEHUS B IIPUPOJE U
TEXHHUKE, BJIMSHHE aTMOC(EpHOro AaBJIECHUS HA >KMBOW OpraHu3M, IUIaBaHUE pbIO,
phlUard B TeJie YEJIOBEKa, NMPU ITOM IEPEBOAUTH MPAKTUYECKYIO 3aJady B y4eOHYIO,
BBIJIETISAIT CYIIIECTBEHHBIE CBOMCTBA (IPU3HAKH) (PU3NUECKUX SIBJICHU;

ONUCHIBATh M3yUYEHHBIE CBOWCTBA Tel M (UINYECKUE SBICHUS, HCIOIb3YS
dusznyeckue BenMUUHbI (Macca, 00BEM, TNIOTHOCTh BEIECTBA, BPEMSI, MMyTh, CKOPOCTb,
CpeIHss CKOPOCTh, CHJIa YIPYIOCTH, CHJIA TSKECTH, BEC TENa, CUJIA TPEHMUS, JaBICHHUE
(TBEpHoro Tema, JKMIKOCTH, Tas3a), BBITAIKUBAIOLIAs CUJIa, MEXaHW4eckas paboTa,
MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJbl, KOI()(PUIMEHT TMOJE3HOr0 JAECUCTBUA
MEXAaHU3MOB, KMHETHYECKAsi W IMOTEHLMAJIbHAS SHEPrus), MpH OMMCAHUU TNPABUIBHO
TPaKkTOBaTh (PM3MYECKUI CMBICI UCIIONb3YEMBIX BEIMYHMH, UX 0003HAUEHUS U €IMHULIBI
(U3MYECKUX BEJIWYUH, HAXOIUTh (OPMYJbl, CBS3bIBAIOLIME AAHHYIO (PU3HYECKYIO
BEJIMYMHY C JPYTMMHM BEJIMYMHAMH, CTPOUTh IpaUKH H3Y4YEHHBIX 3aBUCUMOCTEU
(u3NYECKUX BEJITUYMH;

XapaKTepHU30BaTh CBOMCTBA TeJ, (PU3UYECKHUE SIBIICHUS W TPOIECCHI, MUCIOJIb3Ys
MpaBUia CIOXKEHUs CUJl (BIOJIb OJHOM TpsiMoi), 3akoH ['yka, 3akoH Ilackaisi, 3akoH
Apxumena, IpaBuiIo paBHOBECHS pbiuara (010Ka), «30JI0TOE MPaBUII0» MEXAHUKH, 3aKOH
COXpAaHEHUS MEXaHMYECKOW SHEpPruu, MpU ATOM JaBaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3alIMChIBATh €70 MAaTEMAaTUYECKOE BBIPAKEHHUE;

OOBSICHATH (PUBMYECKUE SIBJIICHMS, MIPOIIECChl U CBOMCTBA TEJI, B TOM YHUCJE U B
KOHTEKCT€  CHUTyalluli  MPAaKTUKO-OPHEHTUPOBAHHOIO  XapaKTepa:  BbISBIATH
MPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH 00BACHEHHE U3 1—2 JIOTHYECKHUX I1aroB
C Oropoii Ha 1-2 U3y4eHHBIX CBOMCTBA (PU3UUECKUX SIBJICHUH, PU3NUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemaTth pacuéTHele 3amadu B 1—2 neWCTBUsI, MCTHONB3Ys 3aKOHBI M (HOPMYJIBI,
CBsI3bIBarONME (PU3MUECKIE BEIMYMHBI: HA OCHOBE aHAJIN3a YCIIOBUS 33/1a4H 3aITUChIBATh
KpaTKoe YCJIOBUE, TOJACTAaBIATH (PU3UUeCcKue BEIUYUHBI B (OPMYJBI M TMPOBOJIUTH
pacy€Thl, HAXOAWTH CIIPABOYHBIC JIaHHBIE, HEOOXOAMMBIC JIsi peIIeHUs 3ajad,
OIIEHUBATh PEATMCTUYHOCTH MOJIYYEHHON (hU3NYECKOU BEITMUYHUHBI,

pacno3HaBath MPOOJEMbI, KOTOPHIE MOKHO PEIIUTh MPHU MOMOIIM (PU3UUECKUX
METOJI0OB, B OIKCAHUM MCCJICAOBAHUSA BBIICIATh MPOBEPSIEMOE MPEANOJIOKEHUE
(TUmoTesy), pa3nuyuaTh U HHTEPIPETUPOBATH OJTYICHHBIN PE3yIbTaT, HAXOIUTh OIITMOKHU
B XOJI€ OIbITA, Je1aTh BEIBOJIbI IO €T0 pe3ysibTaTaM;

MPOBOJIUTH OMBITHI MO HAOMIONCHUIO (PU3NYECKUX SBICHUN WM (DUIUIECKUX
CBOMCTB TeJ: (popMyIupOBaTh MpOBEpsSieMbIe MPEIANOIONKEHUs, COOUpaTh YCTAaHOBKY
U3 MPEJII0KEHHOTO 000pYA0BaHUS, 3aMUCHIBATH X0/ OMBITA U ()OPMYITHPOBATH BHIBOIBI;

BBITIOJTHATH MIPSIMbIC U3MEPEHUSI PACCTOSIHUS, BPDEMEHH, MAacChl TeJia, 00bEMa, CUIIBI U
TEMITepaTyphl C UCTIOJIH30BAHUEM aHAJIOTOBBIX U MIU(PPOBBIX MPUOOPOB, 3aMKCHIBATH
MoKa3aHusi pruOOPOB ¢ YUETOM 3aJJaHHON a0COIFOTHOM MOTPEIIHOCTA U3MEPEHUN;

IPOBOJUTH UCCIIEI0BAHNUE 3aBUCUMOCTH OJTHON (PU3NUYECKON BETUYMHBI OT IPYroi

C UCTIOIH30BAHUEM IPSIMBIX H3MEPEHUH (3aBUCIMOCTH IyTH PABHOMEPHO JIBUXKYIIETOCS
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TeJla OT BPEMEHU JBUXKEHHUS TEJIAd, CUJIbI TPEHUSI CKOJIBKEHUs OT Beca Teja, KauyecTBa
00pabOTKM TIOBEPXHOCTEH TEI W HE3aBUCUMOCTH CHJIBI TpPEHHS OT ILIOMIATU
COINPUKOCHOBEHUS TEJ, CUJIBI YIPYTOCTH OT YIJIWHEHUS NPY>KUHBI, BHITATKUBAOLICH
CHiIbl OT 00BbEMa TOTPY)KEHHONW dYacTH Tela M OT IUIOTHOCTH IKUIKOCTH, €&
HE3aBUCUMOCTH OT IUIOTHOCTH Tejla, OT IIYOMHBI, Ha KOTOPYIO IOTPY>KEHO TeJo,
yCIIOBUM TUIaBaHUsSI TeJl, YCJIOBUM paBHOBECHs pblyara U OJOKOB, y4acTBOBAaTh B
IUTAaHUPOBAHUU YYEOHOTO UCCIIEIOBaHUSI, COOMPATh YCTAHOBKY U BBITIOJHATH U3MEPEHUS,
cienysl MpeUIoKEHHOMY TUIaHy, (UKCHUPOBATh PE3yJIbTaThl TOJYUYCHHON 3aBUCHMOCTH
(bU3UYeCKUX BEIWYUH B BUJIC TIPEIJIOKCHHBIX TA0IHI] U TPa(UKOB, JeIaTh BHIBOBI IO
pe3yJibTaTaM UCCIIEI0BAHN,

MIPOBOJIUTHh KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIWYWH (TJIOTHOCTH BEIECTBA
KUJIKOCTH W TBEPAOTO Tejla, CHIa TPEHUS CKOJBKECHHs, JaBJICHUE BO3IyXa,
BBITAJIKMBAIOIIAS CHJIA, ACHCTBYIOIAs HA MOTPY>KEHHOE B KHUAKOCTH TEI0, KOO OUIIUEHT
MOJIE3HOTO JCUCTBUS MPOCTHIX MEXaHU3MOB), CIEAYS MPEI0KEHHON HHCTPYKIUU: TIPU
BEITIOJITHCHUH W3MEPEHUN COOMpaTh SKCICPUMEHTAIBHYIO YCTAaHOBKY W BBIYHCIISATH
3HAYE€HHE UCKOMOW BEJINYUHBI,

coONI0/IaTh TpaBWiia TEXHUKH O€30MacHOCTH Mpu paboTe ¢ JabopaTOpHBIM
000pyI0BaHUEM;

yKa3blBaTh MPUHIUIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, AUHAMOMETP, COOOIIAIOIINECS COCYIbl, OApOMETp, phIYar, MOABMKHBIN U
HETMOIBWXHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;

XapaKTEepU30BaTh TPUHIIUIBI JCHCTBUS W3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMOpPOM HAa HMX ONHMCaHUS (B TOM 4YHUCIE: MNOJUIMIHUKH, YCTPOHCTBO
BOJIOTIPOBO/IA, THAPABINYECKUN MPECC, MAHOMETP, BBICOTOMEp, MOPIIHEBOW HACOC,
apeoMeTp), WCIONb3ys 3HAHUS O CBOMCTBAX (PU3MUECKUX SBICHUA U HEOOXOJMMBIC
duznyecKkre 3aKOHbBI 1 3aKOHOMEPHOCTH;

OPUBOAUTH TPUMEPHI (HAXOAWTH HH(OpPMAIKMIO O MpUMEpax) MPAKTUYECKOTO
WCIIOJIB30BaHUS (PU3NYECKNX 3HAHWW B TIOBCEAHEBHOW KW3HM JUIA OOECTeYCHUS
Oe3omacHOCTH TIpU OOpalleHuu ¢ TpudOpaMu M TEXHUYECKUMH YCTPOWCTBAMH,
COXPaHEHUS 3[0POBbsI U COOTIOACHISI HOPM IKOJIOTHUECKOTO MTOBEACHUS B OKPYKAIOIICH
cpene;

OCYIIECTBJIAThL OTOOp MCTOYHHUKOB HMH(poOpManuu B MHTEpHETE B COOTBETCTBUHU
C 3aJJaHHBIM TTOMCKOBBIM 3alPOCOM, Ha OCHOBE UMEIOIINXCS 3HAHUHN U IMTyTEM CpaBHEHUS
pPa3TUYHBIX UCTOYHUKOB BBIIEISATH UHPOPMAIHIO, KOTOpas SBISETCS MPOTHBOPECUUBOMN
WM MOYKET OBITh HEJIOCTOBEPHOI;

WCIIOJIh30BaTh TPU BBHITIOJHEHUH Y4YEOHBIX 3aJaHUN  HAYYHO-TIOMYJISIPHYIO
auTepaTypy (GU3MUECKOTO COACpKAHMs, CIPaBOYHBIE MaTepHANbl, PECYpCHl CETH
WuTtepHer, BiageTh mNpuéMaMd KOHCHEKTHUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHbIE KPATKUE MMCbMEHHBIE M YCTHBIE COOOIIEHUSI HA OCHOBE 2—
3 UCTOYHUKOB UH(pOPMAIMU HU3HUECKOTO COAEPKaHUS, B TOM YHCIIe TyOIUYHO
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JieJ1aTh KpaTKUue COOOLIEHMSI O pe3ysbTaTax MPOEKTOB UM YU€OHBIX UCCIEIOBAHUMN, IPU
3TOM TpPaMOTHO HCIOJB30BaTh M3YUYCHHBIH MOHATUHHBIA ammapaT Kypca (U3HKH,
COIIPOBO’KJIATh BBICTYIUICHUE IPE3CHTALMEN;

IpU BBIOJHEHNUHU Y4eOHBIX TPOEKTOB U MCCIEI0BAHUI pacipeaessiTh 00s3aHHOCTH
B I'PYIIIIE B COOTBETCTBUH C IOCTABICHHBIMHU 33/1a4aMHU, CIEAUTH 3a BBIITOJIHEHUEM IlJIaHa
NEUCTBUN, aJIEKBaTHO OLICHUBAaTh COOCTBEHHBI BKJIAJ B JEATEIBHOCTH TIPYMIIbIL,
BBICTPAMBATh KOMMYHUKATHBHOE B3aUMOJCUCTBUE, YUUTHIBAsI MHEHUE OKPYKAOIIHX.

K xonmy obyuenus B 8 kjacce rnpeMeTHbIe pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIINXCS YMEHU:

HCIOJIb30BaTh MTOHATHS: Macca U pa3MePbl MOJIEKYJI, TETJIOBOE IBMKEHUE ATOMOB U
MOJICKYJI, arperaTHbIE COCTOSIHHMSI BEIECTBa, KPUCTAUIMYECKHEe W aMopdHBIE Tena,
HACBIIICHHBIA U HEHACBIIICHHBIN Map, BIAXHOCTh BO3/YyXa, TEMIIEpATypa, BHYTPEHHSISA
SHEPTUs, TCIUIOBOW JBUTATEIb, JIEMCHTAPHBIN SJICKTPUYECKUAMN 3apsill, SICKTPUYECKOE
110JI€, TPOBOJHUKHU U IUDJICKTPUKHU, TOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MArHUTHOE T10JIE;

paszinyath sIBJICHUS (TEIUIOBOE pacUIMpeHue U CxKaTue, Terionepeaaya, TerioBoe
paBHOBECHE, CMayMBaHUeE, KaWIIAPHBIC SIBICHUS, HCIapEHHE, KOHICHC CaIsl,
TJIABJICHHE, KpUCTaJIU3aIus (oTBepEBaHUE), KUIICHUE, Teruionepeaaya
(TETIOMPOBOIHOCTh, KOHBEKITUS, W3JIYyUYCHHE), JJICKTPU3AIMsA TeJ, B3aWMMOJICHCTBHC
3aps0B, JNEUCTBUSL DJICKTPUYECKOTO TOKA, KOPOTKOE 3aMBIKAHHWE, B3aUMOJCHCTBUE
MAarHUuTOB, AEHCTBME MArHUTHOIO MOJIA HAa MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAas
WHIYKIMS) TIO0 OINUCAHMI0 MX XapaKTepPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SIBJICHUE;

pacrio3HaBaTh MPOSBICHUE HM3YYCHHBIX (U3NUECKUX SIBJICHUNW B OKpYKalolleM
MHpE, B TOM 4YHCle (U3NYECKHUE SBJICHUS B MPHUPOJC: MOBEPXHOCTHOE HATSHKCHUE U
KalWJUISIPHBIC SIBIICHUSI B TPUPOJAE, KPUCTALIBI B Tpupoae, uinydeHue ConHua,
3aMep3aHue BOJOEMOB, MOPCKHE Opm3bl, oOpa3oBaHHWE POCHI, TymMaHa, WHES, CHera,
AJIEKTpUUYECKHUE SIBJICHUS B aTMOC(hepe, IEKTPUUECTBO KUBBIX OPTaHU3MOB, MATHUTHOE
nosie 3emMiu, apeid MoI0COB, POJIb MArHUTHOTO TOJIS [Tl *KU3HU Ha 3emiie, TIOJIIPHOE
CHUSHHE, TIPH OSTOM IIE€PEBOJMTH IPAKTHYECKYIO 3ajlady B Yy4eOHYI0, BBIJCIATH
CYILIECTBEHHbIE CBOMCTBA (ITPU3HAKHN) (PU3NYECKUX SBJICHUN;

OMHCHIBATh M3YYCHHBIC CBOWCTBA Tel W (DU3UYECKUE SIBICHUS, HCIOJIb3YS
bu3nUecKkue BEIWYUHBI (TeMIeparypa, BHYTPEHHSSI DHEPTHUs, KOJWYECTBO TEIJIOTHI,
yAeIbHas TEIJIOEMKOCTh BEILIECTBA, y/EJIbHAS TEIUIOTA IJIABJICHUSA, ylEJIbHAsd TEIIOTa
napooOpa3oBaHus, yJeidbHas TEIUIOTa CTOpaHUs TOIUIMBA, KOA(PPUIMEHT MOJIE3HOTO
JICUCTBHS TEIUIOBOM MAIIWMHBI, OTHOCUTEJIbHAS BJIAXHOCTh BO31yXa, JJEKTPUYECKUU
3apsijl, CUJIa TOKA, SJIEKTPUYECKOE HANPSXKEHUE, COMPOTUBIICHUE TPOBOAHUKA, YACTBHOE
COIPOTHBJICHUE BEIIECTBA, pab0Ta U MOIIHOCTbh AJEKTPUUYECKOr0 TOKA), IIPU ONMKHCAHUU
MPaBUJIBLHO TPAKTOBATH (PU3MUECKHI CMBICIT WCIOJIB3YEMbIX BEJIMYMUH, 0003HAYCHUS U
CAVHUIBI  (U3UYECKUX BEIWYMH, HAXOIUTh (OPMYJIbI, CBS3BIBAIONINE JTAHHYIO
(GU3NYECKYI0 BEIMYMHY C JAPYTMMU BEJIWYHMHAMH, CTPOUTH TpapuKku H3yUYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEJIMUUH;
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XapaKTepU30BaTh CBOICTBA TeN, (PU3NYECKUE SIBICHUS U MPOIECCHI, UCHOIB3YS
OCHOBHBIEC IIOJIOXKCHMSI MOJIEKYJSIPHO-KMHETUYECKOM TEOPUH CTPOCHHUs BEILECTBA,
IPUHIMI CYTIEPIIO3ULINHU MOJIEH (Ha KaYECTBEHHOM YPOBHE), 3aKOH COXPAaHEHUS 3apsi/a,
3akoH OMa U1l yyacTKa LienH, 3akoH Jxoyisa—J/IeHna, 3aKkoH COXpaHeHUsI SJHEPT UM, IPU
TOM J1aBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3alMCHIBATh €r0 MaTEMATHYECKOE
BBIPAKEHHUE;

OOBACHATH (PU3NYECKUE MPOLIECCH] U CBOMCTBA TEJl, B TOM YHCJIE U B KOHTEKCTE
CUTyallUll  NIPAKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BBIABISITH  IPUYHUHHO-
CJIEJICTBEHHBIE CBS3H, CTPOUTH O0BACHEHUE U3 1—2 JIOTUYECKUX IIAroB ¢ Omopoi Ha 1-2
U3YYEHHBIX  CBOMCTBa  (DU3MYECKUX  SBJICHUH, (U3MUECKUX  3aKOHOB  WIH
3aKOHOMEPHOCTEW;

pemiaTh pacu€THble 3aJaud B 2—3 JEWCTBHS, MCHOJB3YysS 3aKOHbI M (HOPMYJIBL,
CBS3BIBAOIME (PU3NYECKUE BETMUMHBI: HA OCHOBE aHAJIN3a YCIOBUS 33/]a4ul 3allChIBaTh
KpaTKOE€ YCIIOBHE, BBIABISITH HEAOCTATOK NAHHBIX JUIsl PEIICHMs 3aJadyd, BbIOUpATh
3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE IS €€ PEeIIeHUs], IPOBOJAUThH PacUEThl U CPAaBHUBATh
MOJIy4YEeHHOE 3HaU€HHE (PU3NUECKON BETUUMHBI C U3BECTHBIMH JTAHHBIMU;

pacrno3HaBaTh MpPOOJIEMBI, KOTOPHIE MOYKHO PEIIUTh MPU MOMOIIM (U3NYECKUX
METOJOB,  HCIIOJb3ysd  ONMCaHUE  HCCIECNOBAHMA,  BBIACIATH  MPOBEPAEMOE
IPEANOJIOKEHNAE, OLEHUBATh NPABUIBHOCTH IMOPSAAKA IPOBEICHUS HCCIEAOBAHUA,
JEJaTh BBIBOJIBI;

MIPOBOJIUTH ONBITHl MO HAOIIOJAEHUI0 (UBHUECKUX SIBICHUN WM (DU3UUECKUX
CBOMCTB TeJ (KaNnWJUISIPHBIE SIBJICHUS, 3aBUCUMOCTb JJaBJICHHS BO3/1yXa OT €ro o0béma,
TEMIIEPATYPBI, CKOPOCTH IIPOLIECCA OCTHIBAHUA U HATPEBAHUSA IPU U3IIYYECHHUU OT LIBETa
u3nyyarouie  (morsomjaromiel) TMOBEPXHOCTH, CKOPOCTb HCHNApPeHHsl BOABI  OT
TEMIIEPATYpPbl JKUJAKOCTM U IUIOLIAAUM €€ IIOBEPXHOCTH, DJJIEKTPU3aLUs TEI W
B3aMMOJICHCTBUE DJIEKTPUUECKUX 3apsoB, B3aUMOICHCTBHUE ITOCTOSIHHBIX MAarHHUTOB,
BU3yaJIM3allMsl MAarHUTHBIX TOJIEW MOCTOSHHBIX MAarHUTOB, JEUCTBUS MarHUTHOTO MOJIS
Ha TPOBOJHHMK C TOKOM, CBOWMCTBA JJIEKTPOMArHuTa, CBOMCTBA JJIEKTPOIBUTATEIS
NOCTOSIHHOTO TOKa): (OpMyJIMpOBaTh MPOBEPSIEMbIE MPEANOIOKEHHs, COOUpaTh
YCTaHOBKY U3 MPEAJI0KEHHOT0 000pyA0BaHUS, OITMCHIBATH XO/J1 OMbITa U (POPMYIUPOBATH
BBIBO/IbI;

BBIIIOJIHATh MPSMBIE H3MEPEHHUS] TEMIIEPATypbl, OTHOCUTEIBHOM BJIAXKHOCTH
BO3/lyXa, CWJIbl TOKa, HANpSHKEHUS C MCIOJIb30BAaHUEM aHAJOrOBBIX MPHOOPOB U
JATYMKOB (PU3WYECKUX BEJIHMYMH, CPAaBHUBATh PE3YJIbTAThl HU3MEPEHUH C Y4ETOM
3aJIaHHON a0COJIFOTHOM TTOTPENTHOCTH;

MIPOBOJIUTH UCCIIEAOBAHNE 3aBUCUMOCTH OJTHON (PM3UYECKOM BEIMYUHBI OT APYTOn
C HCIOJb30BAHUEM MPAMBIX U3MEPEHUN (3aBUCUMOCTh CONPOTUBIICHUS TPOBOJHUKA OT
€ro JUIMHBI, TJIOMIAIA MTONEPEYHOTO CEYEHU U YNIEIBHOTO COINPOTHUBIICHUS BEIIECTBA
IIPOBOJHMKA, CUJIbI TOKA, UAYILIETO Yepe3 MPOBOAHUK, OT HAIIPSKEHUS HA IIPOBOJAHUKE,
UCCIIEJOBAaHUE IOCJEOBATEILHOIO W MapalIeIbHOIO COEIUHEHUI IMPOBOJHUKOB):
IUTAHUPOBATh UCCIIEI0BAHUE, COOMPATh YCTAHOBKY U BBITIOJTHATH U3MEPEHHUSI, CIEAYS
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MIPEIOKEHHOMY TIIaHy, (PMKCHUPOBATH PE3YyJbTAThl MOJTYYSHHOW 3aBUCUMOCTH B BHUJIC
TaOJIMIl ¥ TPaUKOB, AEJIaTh BHIBOJIBI 110 PE3yJIbTaTaM UCCIIEOBAHUS;

MIPOBOJINTH KOCBEHHBIE M3MEPEHUS (PU3NUECKHUX BEIUMYHH (yIeIbHAs TETUIOEMKOCTh
BEII[ECTBA, CONMPOTHRIICHUE MPOBOJHUKA, pab0Ta M MOIIHOCTH JIEKTPUUECKOTO TOKA):
IUIAaHUPOBATh M3MEPEHUs, COOMpPATh HSKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIEIys
MPEIVIOKEHHOW NHCTPYKIIMU, U BBIYUCIIATh 3HAUEHUE BEIINUNHBIL;

coOM0IaTh TMpaBW/a TEXHUKH OE30MacHOCTH Tpu paboTe ¢ JabopaTOpHBIM
000opyI0BaHUEM;

XapaKTepU30BaTh MPUHIUILI JIEUCTBUS HM3YYCHHBIX MNPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOpPOM HA WX ONHUCAHMS (B TOM YHCIE: CUCTEMa OTOIUICHHUS JIOMOB,
TUTPOMETp, TMapoBasi TypOMHA, aMIEPMETpP, BOJBTMETP, CUETUHUK AJICKTPUUECKOU
DHEPTUU, DJIEKTPOOCBETUTENIbHbIE TPUOOPHI, HArpeBaTelIbHbIE AJIECKTPONPUOOPHI
(mpuMepsbl), DICKTPUYECKUE TMPEAOXPAHUTENN, DIICKTPOMATHUT, AJICKTPOABUTATEIh
MOCTOSIHHOTO TOKa), MCIOJb3ysd 3HAaHUS O CBOMCTBAX (PU3WYECKUX SIBICHUN U
HEe00XoauMble (PU3NUECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUUECKUE YCTPOMCTBA U U3MEPUTEIbHBIE MPUOOPHI TI0
CXeMaM M CXEMaTUYHBIM PUCYHKaM (KHIKOCTHBIA TEPMOMETpP, TEPMOC, IICUXPOMETP,
TUTPOMETP, JIBUraTelb BHYTPEHHETO CrOpaHusi, AJIEKTPOCKOI, PeocTaT), COCTaBISATh
CXEMBbI JJIEKTPUYECKUX LEMEH C MOCIEAOBATENBHBIM M MAPAIUICIBHBIM COCIUHECHUEM
3JIEMEHTOB, pa3jinyasi yCIOBHbIC 0003HAYEHUSI DJIEMEHTOB JICKTPUUECKUX LICTICH;

NPUBOJIUTh MpUMEphl (HaXOAUTh HMHGPOPMALMIO O MpPUMEPAX) MNPaKTUYECKOTO
UCIIOJIh30BaHMs (DU3NYECKUX 3HAHUN B MTOBCEIHEBHOM XKM3HU JIJIs o0ecreueHus 0e30macHOCTH
npu oOpalieHuu C¢ npubopaMu U TEXHUUYECKHMMM YCTPOMCTBAMHU, COXpPaHEHHs 370pOBbs U
COOJTIOZICHUST HOPM DKOJIOTHYECKOTO TOBEICHUS B OKpY KaloIIe cpesie;

OCYIIECTBJISATh MOUCK MHGOpMaIK (U3NUecKoro cojiepkanus B MHTepHeTe, Ha
OCHOBE HMMEIOIIMXCS 3HAHUM W NYyTEM CPAaBHEHUSA JOMOJHUTEIbHBIX HMCTOYHUKOB
BBIJICTISATh MH(OpMaAIMIO, KOTOpash SBISETCS MNPOTUBOPEUYMBONM WU MOXET OBITh
HEJIOCTOBEPHOM;

WCIIOJB30BaTh TPU  BBIMOJHEHUM Y4YEOHBIX 3aJaHU  HAay4YHO-TIOMYJISIPHYIO
auTepatypy (U3MYECKOrOo COJECpKaHMs, CIPABOYHBIC MAaTepHUaNIbl, PECYPChl CETH
WuTtepHer, BnageTh mNpuéMaMd KOHCHEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
uH(OpPMAITUU U3 OJTHON 3HAKOBOM CHCTEMBI B JPYTYIO;

co371aBaTh COOCTBEHHBIC MHCHbMEHHBIE M KPATKHUE YCTHBIE COOOIIEHUs, 00001mas
uH(OPMAITUIO U3 HECKOJIBKUX HMCTOYHUKOB (DM3MYECKOTO COACpPKAHUS, B TOM YHCIIE
NyOoJIMYHO  TPEACTABIATH  PE3yibTaThl  MPOEKTHOM WM  MCCIIEN0BATEIbCKOM
JESITEIbHOCTH, IPU 3TOM IPaMOTHO MCIOJIb30BaTh M3YUYEHHBIM MOHATUHHBINA anmapar
Kypca (pU3UKHU, COMPOBOXK/IATh BRICTYIUICHUE MPE3CHTAIINECH;

MIPU BBHITIOJIHEHWU YYEOHBIX MPOEKTOB M WCCIEAOBAHMM (DU3MUECKUX IMPOIECCOB
pacrnpenensTh 00SA3aHHOCTH B TPYINE B COOTBETCTBUU C IOCTABJICHHBIMH 3aJlauaMH,
CIEAUTh 3a BBIIOJHEHUEM IUJIaHA JACHUCTBHUM M KOPPEKTHPOBATh €ro, aJE€KBATHO
OIICHMBAaTh COOCTBEHHBIM BKJIAJL B  JICITEIIBHOCTh  TPYNIBI, BHICTPAWBATh
KOMMYHUKATHUBHOE B3aUMOJIEHCTBUE, IPOSBIISISI TOTOBHOCTH pa3periaTh KOH(MIUKTHI.
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K xoniy o0yuenus B 9 kjacce npeIMeTHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAFOIINXCS YMEHUM:

UCTOJIb30BaTh MOHATHS: CHCTeMa OTcuéTa, MarephalibHasi TOYKa, TPaeKTOpHUs,
OTHOCHUTENILHOCTh MEXaHMYECKOTro IBWKeHMs, nedopmanus (ymnpyras, IJIacTUYecKas),
TPEeHHE, EHTPOCTPEMUTEIILHOE YCKOPEHHE, HEBECOMOCTh U MEPErPy3KH, IEHTP TSHKECTH,
a0CONIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPAOIO Tesla, PAaBHOBECHE, MEXaHUYECKHUE
Kosie0aHUsI ¥ BOJIHBI, 3BYK, HH(GPA3BYK U YIbTPa3BYK, SJIEKTPOMArHUTHBIC BOJIHBI, IIKaja
AIIEKTPOMATHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U 1aJIbHO30PKOCTh, CIIEKTPhI UCITYCKAHUS
¥ TIOTJIOICHUS, ab(a-, 6eTa- 1 TaMMa-u3TydeHus, U30TOTbI, SAepHAs YHEPTETHKA;

pasyinyath sIBJICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEITHOE IBUKEHUE,
PaBHOYCKOPEHHOE TMPSIMOJIMHEHHOE IBMKEHHE, CBOOOAHOE MaJIeHHWE Tel, PaBHOMEPHOE
JBUKEHUE TI0 OKPY>KHOCTH, B3aUMOJICUCTBUE TEJ, PEAKTUBHOE JIBIKEHHUE, KOIeOaTeIbHOE
JBIKEHUE (3aTyXalllue W BBIHYKJIEHHbIE KOJIEOAHUs), PE30HAHC, BOJHOBOE IABUKCHHE,
OTpakeHUE 3ByKa, IPSIMOJIMHEHHOE pacpoCTpaHeHHEe, OTPAKEHUE
U TIPEJIOMJICHHE CBETA, MOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE OEJI0r0 CBETa
B CIIEKTP U CJOXXEHHE CIEKTPaJbHbIX IIBETOB, JUCIEPCHUS CBETa, €CTECTBEHHAas
PaIMOAKTUBHOCTh, BOBHUKHOBEHHUE JIMHEWMUATOTO CIIEKTPA U3IIYYECHHS ) 10 OITUCAHUIO UX
XapaKTEPHBIX CBOMCTB U HAa OCHOBE OMBITOB, IEMOHCTPUPYIOMINX AaHHOE (PU3NUECKOE
SBJICHUE;

pacno3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3HUUECKUX SBJICHUHN B OKPYKAIOIEM MHUPE
(B TOM umciie (pU3nYECKUe SABJICHUSI B IPUPOJIC: MPUIUBBI U OTJIUBBI, IBUKEHUE TIJIaHET
ConHeyHOM CUCTEMBI, PEAaKTUBHOE JIBMYKEHUE JKMUBBIX OPTaHU3MOB, BOCIIPUSITUE 3BYKOB
KUBOTHBIMM, 3E€MJIETPSICEHUE, CEIUCMUYECKUE BOJIHBI, I[yHAMH, 3XO0, I[BETa Tel,
ONTHYECKUE  SIBJICHUS B  TpUpPOJAE, OHOJIOTMYECKOe  JCHCTBHE  BUIUMOTO,
yIbTPa(HOIETOBOTO M PEHTTEHOBCKOTO W3IyUYEHUM, €CTECTBEHHBIM pPaTuOAKTHUBHBIN
(G oH, KOCMUYECKUE JIy4YH, PATUOAKTUBHOE U3TyUYCHUE MPUPOJHBIX MUHEPAJIOB, ICHCTBHE
paIMOAKTUBHBIX M3JyUYCHH Ha OpraHu3M 4YeJIOBeKa), MpH H3TOM IMEPEBOJUTH
MPaKTUYECKYIO0 3a7adyy B Y4eOHYIO, BBIJEISATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)
(bu3NYECKUX SBICHUI;

OTNMUCBHIBATh M3YYEHHBIE CBOMCTBA Tel W (PU3UYECKUE SBJICHHS, HCIOIb3YS
dbu3nyecKkre BEIUYUHBI (CpeHsIsI U MTHOBEHHAs CKOPOCTh Tejla NP HEPAaBHOMEPHOM
JBU>)KCHUU, YCKOPEHHE, MEpPEMEIleHHEe, MyTh, YIJIOBasi CKOPOCThb, CUJIa TPEHUS, CHJIa
YOPYTOCTH, CUJIa TSHKECTH, YCKOPEHUE CBOOOHOTO MAJCHMs, BEC Tella, UMITYJIbC TEa,
UMITYJIBC CHUJIbI, MEXaHH4YecKasi paboTa W MOIIHOCTh, MOTEHIMAIbHAS DHEPTrUs Tena,
MOJHATOTO HaJ TOBEPXHOCTHIO 3€MJIM, MOTCHIHMATIbHAS SHEPrUs CXKATOW MPYKUHBI,
KMHETUYECKasi SHEPIus, MOJTHAs MEXaHUYEeCKasi SHEPTHs, IEPUO U YacTOTa KoJIeOaHU!,
JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHa, CKOPOCTh CBETa, ITOKa3aTellb
MPEJIOMJICHUSI CPEJbI), TIPU OINKWCAHUM TPABUIBLHO TPAKTOBATH (DU3WUYECKUA CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, O003HAYEHUS U €IUHUIIBI (DU3NYECKUX BEIUYHMH, HAXOIHUTH
(bopMyIIBI, CBSI3BIBAIONINE JAHHYIO (PU3MUYECKYIO BEIUYUHY C JIPYTMMH BEITUYHMHAMH,
CTPOUTD IPaQUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJIMYUH;
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XapaKTepU30BaTh CBOICTBA TeN, (PU3NYECKUE SIBICHUS U MPOIECCHI, UCHOIB3YS
3aKOH COXPAHEHHS PHEPrUH, 3aKOH BCEMHUPHOTO TATOTEHHUS, MPUHIUI CYNEPIO3ULIUN
CWJI, TPUHIMI OTHOCHUTENbHOCTH [ammmesi, 3akoHbl HpIOTOHa, 3aKOH COXpaHEHHS
UMITYJIbCA, 3aKOHBI OTPAKEHUSI U MPETOMIICHHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO
U MacCOBOTO YHCEJ MU SACPHBIX PEAKIHUIX, IPU STOM JaBaTh CIOBECHYIO
(GbOopMyITHMPOBKY 3aKOHA U 3alIMCHIBATh €T0 MATEMATHUYECKOE BRIPAKCHHUE;

OOBSACHATH (PU3UYECKUE MPOIIECCHl U CBOMCTBA TEN, B TOM YHUCJIE U B KOHTEKCTE
CUTyallMil  TPAKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:  BBIABIATH  INPUYUHHO-
CJIEJICTBEHHBIE CBS3H, CTPOUTH O0BCHEHUE U3 2—3 JIOTUYECKUX IIAroB ¢ OMOPOH Ha 2—3
U3YYCHHBIX  CBOMCTBAa  (DM3MYECKUX  SBJICHHM, (PU3NYECKUX  3aKOHOB WM
3aKOHOMEPHOCTEW;

pemaTh pacu€THble 3a7aud (OMHUpAIONIMECcs Ha CUCTEMY M3 2—3 ypaBHEHUM),
UCTIONB3YSl 3aKOHBI U (HOPMYJIbI, CBSI3bIBAIONIME (DU3MUECKHE BEIHMYMHBI: HA OCHOBE
aHallM3a yCJIOBHUS 3aJlayM 3alUChIBATh KPATKOE YCIOBHE, BBISBISITh HEJOCTAIOIINE WIIN
U30BITOYHBIE JaHHBIC, BHIOMpATh 3aKOHBI U (OPMYJbI, HEOOXOIUMBIE ISl PEIICHHS,
MIPOBOJIUTH PACUETHI U OLICHUBATH PEATUCTUYHOCTD MOJYYEHHOTO 3HAUYCHUS (PU3NUECKOM
BEJTUYHUHBL;

pacno3HaBath MPOOJEMBbI, KOTOPbIE MOXKHO PEIIUTh MPHU MOMOIIHU (HUIUYECKUX
METOJIOB,  HWCIONB3yS  ONMUCAaHUE  HWCCIENOBaHMUS,  BBUICTSATh  MPOBEPSEMOE
MPEANoJIOKEeHNEe, OLECHUBATh MPABWIBHOCTh TMOPSIKAa MPOBEICHUS HCCIEAOBAHMUS,
JieaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTATHl HAOIIOACHHUIN U OTBITOB;

IIPOBOJUTH OMNBITHl 0 HAOMIOACHUIO (PU3UYECKUX SBJICHUN WIH (U3UUYECKUX
CBOMCTB Ten (M3y4eHHE BTOpPOro 3akoHa HBIOTOHA, 3aKOHA COXpaHEHUS IHEPIHH,
3aBHCHMOCTH MEPHO/Ia KOJICOaHH MPYKUHHOTO MasTHUKA OT MAcChl Tpy3a U KECTKOCTU
NPYXKUHBI M HE3aBUCUMOCTh OT aMIUTUTYJIbl MaJIbIX KoJieOaHU#, NPSIMOJIMHEHHOE
pacnpocTpaHEHUE CBETa, Pa3lIoKEHHWE OEIoro cBeTa B CHEKTP, MU3yUYE€HHE CBOWCTB
U300paKEHUS B IJIOCKOM 3€pKajie M CBOMCTB M300pa)KeHUs MpeaMeTa B coOuparomei
JUH3e, HAOMIOCHHUE CITONIHBIX U JTMHEWYATHIX CIIEKTPOB U3ITyUEHUs): CAMOCTOSTEILHO
coOupaTh YCTaHOBKY M3 MU30BITOYHOTO HaOOpa 000PYAOBAHUS, ONTUCHIBATH XOJI OMBITA U
€ro pe3yJIbTaThl, JOPMYIUPOBATH BHIBOJIBL;

MPOBOAMUTH MPU HEOOXOJUMOCTH CEPHUI0 MPSIMBIX U3MEPEHUH, ONPEeIsis CpeiHee
3HaYEHUE U3MepseMOoil BeIMYuHBbl ((POKYCHOE paccTOosHHE COOMparoliell JIMH3bI),
000CHOBBIBATh BBIOOD crioco0a n3mMepeHus (M3MEpUTEILHOIO0 MprUoopa);

MPOBOJIUTH HCCIICIOBAHUE 3aBUCHMOCTEH (DU3UUECKUX BEIUYUH C HCIOJIb30BAHHEM
IPSMBIX H3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHHU MPH PaBHOYCKOPESHHOM JIBHKCHUH 03
HAYaIbHOM CKOPOCTH, MEpUoJia KOJICOAHUH MAaTeMaTHYECKOTO MAasTHHKA OT JUIMHBI HUTH,
3aBUCUMOCTH yIJIa OTPAXKCHHS CBETa OT YIUIa MAJCHHUS W yIja MPEJOMJICHUS OT yria
najeHus): IUIAHUPOBAaTh  HCCIICAOBAaHHE, CaMOCTOSITCJIbHO COOUpaTh  yCTAHOBKY,
(UKCHPOBATH PE3YJIBTATHI TIOJIYYCHHOM 3aBUCUMOCTH (PH3MUECKUX BEJIMYHMH B BUIC TAOJUII
¥ rpaKOB, IeNaTh BHIBOJIBI IO PE3YJIbTaTaM HUCCIICAOBAHMS,
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MPOBOJIUTh KOCBEHHBIE HU3MEpEHUs (U3MUECKUX BEIMYMH (CpeaHsii CKOPOCTh H
YCKOpPEHHE Tella NpPU PaBHOYCKOPEHHOM JBM)KEHUH, YCKOPEHHE CBOOOJHOTO TaJeHHS,
KECTKOCTh MPYKUHBI, KOI(DOUIMEHT TpPeHHs CKOJBHKCHMs, MeXaHHdyeckas paboTa u
MOIIIHOCTh, YacTOTa W MEepHO KoJeOaHWH MaTeMaTH4ecKoro U MPYKUHHOTO MasTHHUKOB,
ONITUYECKAsl CHJIa COOMpArOIIEH JTMH3bI, PaANOAKTUBHBIA ()OH): TUIAHUPOBATh MU3MEPEHHS,
coOupaTh JKCINEPUMEHTAIIbHYIO YCTAHOBKY M  BBIMIOJHATH W3MEPEHUs], CIeAys
Hpel[HO}I(eHHOﬁ HHCTPYKIHWH, BbIYUCIIATH 3HAYCHUC BCIWMYMHBLBI W aHAJIM3HUPOBATH
HIOJTy4eHHbIE PE3yJIbTAaThl C YIETOM 3aJaHHOW TOTPEIIHOCTH U3MEPEHUIA;

coONroaTh MpaBuja TEXHUKU O€30MacHOCTH MpH paboTe ¢ JTabopaTOpPHBIM
obopynoBaHuEM;

pasnuyaTh OCHOBHBIE IPU3HAKU M3YYEHHBIX (PU3MYECKUX MOJIEEi: MaTepuaabHas
TOUYKa, aOCOJIOTHO TBEPJOE TEJO, TOYEYHBIH HCTOYHHUK CBETA, JIyd, TOHKas JIHMH3a,
IUIaHETapHasi MOJENb AaTOMa, HYKJIOHHAs! MOJIEJb aTOMHOTIO $]1pa;

XapaKTepU30BaTh MPUHIUIBI JCUCTBUA HW3YYCHHBIX MPHUOOPOB M TEXHHUECKUX
YCTPOMCTB C OMOPON Ha UX ONMHCAHUSA (B TOM YHCIE: CIUAOMETP, JATUYUKHU TOJOKEHHUS,
paccTOsIHUS U YCKOPEHUs, paKeTa, 3XO0JIOT, OUYKH, EPUCKOI, (hoToanmapar, ONTHIECKUE
CBETOBOJIbl, CHEKTPOCKOI, JO3UMETp, Kamepa BunbcoHa), HCHOIb3ys 3HAHUS O
CBOMCTBaxX (PM3MYECKUX ABJICHUA U HEOOXOANMbIE (PU3NUECKNE 3aKOHOMEPHOCTH;

WCIIONIb30BAaTh CXEMbl M CXEMAaTHYHbIE PHUCYHKH W3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTHUYECKHUX IMPOLIECCOB MPHU PELICHUU
y4eOHO-MPAKTUYECKUX 3a7a4, ONTHYECKUE CXEMbl ISl MOCTPOCHHSI H300paxKeHUuil B
IUIOCKOM 3€pKajie U cCOOMparolei JIMH3E;

OPUBOAUTH TPUMEPHI (HAXOAUTH HH(OpPMAIMIO O MpUMEpax) MPAKTUYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUM B MOBCEAHEBHOM XKU3HM A OOecrneyeHus
0e30omacHOCTH TpU OOpalIeHHH ¢ NpUOOpaMU U TEXHUUYECKHUMH YCTPOMCTBaMH,
COXpaHEHUs 3J0POBbS U COOJIIOICHUS HOPM 3KOJIOTUYECKOT0 MIOBEICHUSI B OKpY Karolen
cpeze;

OCYUIECTBJIATh MOUCK HH(popmanuu (uudyeckoro coiepxxkanus B HHTepHere,
CaMOCTOSITENIbHO (DOPMYJUPYsS TMOUCKOBBIM 3ampoC, HAXOJIUTh IYyTH OMNpEAesICHUs
JIOCTOBEPHOCTH TOJIYYEHHOHM HH(POpPMAIMM Ha OCHOBE HMEIOIIMXCA 3HAHUU W
JIOTIOJTHUTEIHHBIX HCTOYHUKOB;

WCIIOJIb30BaTh MpPH  BBINOJHEHUH Y4YEOHBIX 3aJaHUl  HAYYHO-MOMYJISIPHYIO
auTepaTypy (U3MUYECKOTO COAEpkKaHMs, CIpPaBOYHBIE MAaTepHallbl, PECYpChl CETH
WuTepHer, BiajeTh MNpuUEMaMH KOHCIEKTHPOBAaHUA TEKCTa, MPeoOpa3oBaHUs
uH(OpMAaITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaThb COOCTBEHHbIE IUCHMEHHBIE M YCTHBIE COOOIIEHHMS Ha OCHOBE
uH(pOpMAIMU W3 HECKOJBKUX HCTOYHHMKOB (DU3UYECKOTO COAEpKaHUSA, IyOJIMYHO
IOPEICTaBISTh PE3yibTaThl MPOEKTHOM WM HCCIIEN0BATENbCKON AESITEbHOCTH, MPH
ATOM TPAaMOTHO MCIIOJIb30BaTh U3YYEHHBIN MMOHATUMHBIA alllapar u3y4yaemMoro pasjaena
GuU3MKM M COMPOBOXKAATH BBICTYIJICHUE TpPE3CHTalued ¢ y4€TOM OCOOEHHOCTEM
ayJJUTOPUH CBEPCTHUKOB.
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7 KJIACC
No HaumenoBanue KommuectBo | IIporpammuoe cogepkanne | OCHOBHBIE BUIBI ACATEIBHOCTH 00yYAIOIIUXCSI
n/n pa3zenoB U TeM 9acoB

y4eOHOro ImpeaMeTa

Paznen 1. ®usuka u ee poib

B MO3HAHUY OKPY:KAIOIIEero Mupa

BeJIMUMH. DU3nUECcKUe
npubopsl. [lorpentHocts
U3MEpEHUN
MexaynapoHas cucteMa
€AUHULL

1.1 | ®usuka — HayKa 2 dusnka — HayKa o pupoie. | BeisiBnenue paznuuuii Mexay GU3NIeCKUMU U
O TIPUPO/IE SIBneHuss npuposl. XAMUYECKUMHU IIPEBPAILICHUSAMU.
dusnyeckue ABICHU: Pacno3naBanue u kinaccuduxanus Gu3ndecKux
MEXaHWYECKUE, TCIUIOBLIC, | SIBICHUM: MEXaHUUYCCKHUX, TCIIOBBIX,
AIEKTPUYECKUE, 3JIEKTPUUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHMTHBIC, CBETOBEIC, Habmronenue n onucanve Gu3nuecKux sSBJICHUM
3BYKOBBIC
1.2 | dusnueckue 2 dusnyeckre BeITNUUHEL. OnpeneneHue LEHbI JCJICHUS Kbl
BEJIMYMHBI N3mepenune puznueckux HU3MEPHUTEIHLHOTO MPUOOpA.

N3MepeHne JIMHENHBIX Pa3MEPOB TEN U
IIPOMEKYTKOB BPEMEHH C YUETOM ITOIPELNTHOCTEN.
N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TETA.
N3mepenue temmieparypbl Ipu MOMOILH
YKUJIKOCTHOTO TEPMOMETPA U JaTUMKA
TEMIIEPaTyphI.

BrinonHeHne TBOPYECKUX 3aIaHUM T10 TOUCKY
CIOCO0OB U3MEPEHUS HEKOTOPHIX (PU3UIECKUX
XapaKTEPUCTHUK, HAITPUMED, Pa3MEPOB MaJIbIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YAATEHHBIX
00BEKTOB, OOJIBIIIUX PACCTOSTHUHN, MAJTBIX
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IPOMEKYTKOB BpeMeHu. O0CyxieHre
peajiaraeMbIX Cioco00B

1.3. | EcTrecTBenHoO- 2 Kak ¢usuka u qpyrue BriiBmxenue runotes, 00bACHIIONTUX MPOCTHIE
HAy4YHBIA METOJ €CTECTBEHHBIE HAYKH SIBJICHMSI, HAIIpUMED:
IIO3HAHUS U3Yy4aroT IPUPOAY. — [IOYEMY OCTAHABJIMBACTCS ABUXKYIIEECS
EcTecTBEeHHO-HAYUYHBIH 10 TOPU30HTAIIBHON IIOBEPXHOCTH TEJIO;
METO/1 IO3HAHMSL: — [IOYEMY B KapKyIo MIOr0/1y B CBETJIION OJEXKE
HaOJII0ICHUE, IOCTAHOBKA | MPOXJIaAHel, yeM B TEMHOM. [Ipennoxenue
HAy4HOI'O BOITPOCA, CIoCO0OB IPOBEPKH TUITIOTES.
BBIJIBUKEHUE THIIOTES, [IpoBeaeHue ncciieqoBaHus 10 MPOBEPKE KaKOM-
HKCIIEPUMEHT IO MPOBEPKE | TMOO THUMOTE3BI.
TUI0TE3, 00bSICHEHUE [TocTpoeHue mpocTelmx Mojienel Gu3nIecKux
HaO0JII01a€MOT0 SIBJICHHUS. SBJICHUM (B BUJIE€ PUCYHKOB WJIM CXEM), HAIIPUMED
Onucanue pu3nIecKux NaJICHUE MPEIMETA; IPSIMOJIMHENHOE
SIBJICHUM C ITOMOILIBIO pacupocTpaHEHHUE CBETa
Moenen
Hroro no pazmemny 6

Pasznea 2. [lepBoHayasbHbIe

CBCACHHUSA 0 CTPOCHUH BEIIECTBA

2.1

Crpoenue BeniecTna

1

CtpoeHnue BenecTna:
aTOMBI U MOJIEKYJIbI, UX
pazmepsbl. OnbITHI,
JIOKa3bIBAIOIIHE
JIUCKPETHOE CTPOCHUE
BEIIIECTBA

HaGmronenne 1 nHTEpIpeTaIus ONbITOB,
CBUJIETEIBCTBYIOIINX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOEHHH BEILECTBA: OIBITHI C PACTBOPEHUEM
Pa3IMYHBIX BELIECTB B BOJIE.

OneHka pa3MepoB aTOMOB U MOJIEKYJT

C UcnoJib30BaHueM (GoTorpaduil, MOTy4YEHHBIX
Ha aTOMHOM CUJI0BOM MHKpockorne (ACM) —
naboparopHas padota no teme: «OreHka

30




denepanbHas padodas mporpamma | dusuka. /-9 kiaccel (0a30BbIM YPOBEHb)

IaMeTpa aToMa METOJIOM PSIOB
(c ucnosib30BanueM GoTorpaduii)y.
Omnpenenenre pa3MepoB MabIX Tel

2.2 | IBmxeHne 1
B3aMMOJICHCTBHE
JaCTHI] BEIIECTBa

JIBU>KEHHE YaCTHII
BemecTBa. CBsA3b CKOPOCTH
JIBYDKCHUS YACTHIL

C TEMIIEPaTypPOH.
bpoyHoBCKOE NBHXKEHHE,
nuddysus.
B3anmopaeiicTBue 4acTHIl
BEIIECTBA: MIPUTSHKEHUE U
OTTaJIKUBaHUE

Ha6nronenue u o0bsicHeHne OPOYHOBCKOTO
TBYDKEHUS U siBNIeHus qudy3um.

[IpoBenenrie u 0OBICHEHUE OTIBITOB

110 HAOJIOJIEHHUIO TETJIOBOTO PACIIMPEHUS Ta30B.
[IpoBenenue u 0ObSICHEHUE OIBITOB MO
0OHAPYKEHUIO CHJI MOJIEKYJISIPHOTO MIPUTSKEHUS
U OTTAJIKUBaHUS

2.3| ArperaTHbie
COCTOSIHUS BEIIIECTBA

ArperaTHbl€ COCTOSTHUS
BEIIIECTBA: CTPOCHUE T'a30B,
KUJIKOCTEN U TBEPIBIX
(KpUCTAITHYECKUX ) TETT.
B3anmocBsi3p Mexay
CBOVMCTBAMU BEIIECTB

B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U UX
aTOMHO-MOJIEKYJISIPHBIM
ctpoeHreM. OCOOCHHOCTH
arperaTHbIX COCTOSIHUI
BOJIbI

Onucanue (C UCHOIB30BAHUEM MPOCTHIX
MOjIeJIell) OCHOBHBIX pa3InYuil B CTPOSHUH Ta30B,
KUIKOCTEH U TBEPIBIX TEI.

OO0BsicHEHNE MAJION COKMMAEMOCTH KUIKOCTEH U
TBEPIBIX TeJ, OOJIBIION C)KUMAEMOCTHU T'a30B.
OObsicHenue coxpaHeHus: GOpMbI TBEPABIX TEI U
TEKY4YECTH KHJIKOCTH.

[TpoBeneHME OMBITOB, TOKA3BIBAIOIITUX, YTO

B TBEPJIOM COCTOSIHUM BOJIbI YACTUIIBI HAXOISATCS
B CPEIHEM JIaJIbIlle IPYT OT Jpyra (TUIOTHOCTh
MEHBIIIE), YEM B KHUIKOM.

YcraHoBIeHUE B3aUMOCBSI3U MEKITY
0COOEHHOCTSIMH arperaTHbIX COCTOSTHUN BOJBI U
CYIIIECTBOBAHMEM BOJIHBIX OPTAHU3MOB

(MC — 6uomnorus, reorpadusi)

Uroro no pazneny
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Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl

3.1| Mexanuueckoe 3 Mexanunueckoe nBwxkenue. | MccinenoBanue paBHOMEPHOTO ABUKEHUS,
JBUYKECHHE PaBHOMEpHOE U OIIPEJEIICHUE €T0 PU3HAKOB.
HEpaBHOMEpPHOE ABrxkeHue. | Habmonenne HepaBHOMEPHOTO JBUKEHUS U
Cxkopocts. Cpennss OIIPEJENICHUE €0 OTIIMYHMIA OT paBHOMEPHOTO
CKOPOCTb IIpU JBHYKCHUS.
HEPaBHOMEPHOM OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO
INBUKEHUU. PacuéT myTtu | IBM)KEHUS (IIapHUKa B KUAKOCTH, MOJEIH
BPEMEHU JABUKECHUS ANEKTPUYECKOr0 aBTOMOOMIIS U T.11.).
Onpenenenue cpeIHEN CKOPOCTH CKOJIbKEHUS
Opycka Wi IIapuKa 10 HaKJIOHHOH IIIOCKOCTH
Pemenne 3aa4u Ha onpeneeHue MyTH, CKOPOCTH
Y BPEMEHHU PABHOMEPHOTO JBHUKCHHS.
AHanu3 rpa)uKOB 3aBUCUMOCTH IIyTH U CKOPOCTH
OT BPEMEHU
3.2 | Nuepmus, macca, 4 SBnenue unepuuu. 3akoH | OObACHEHHE U MPOTHO3UPOBAHUE SIBJICHUH,

IINIOTHOCTB

vHepuuu. B3aumoiencraue
TeJI KaK IpU4YrHa
U3MEHEHUS CKOPOCTHU
IBWKEHUS Tea. Macca kak
M€pa UHEPTHOCTH Tea.
IImoTHOCTH BemiecTna.
CBs3b INIOTHOCTH

C KOJIMYECTBOM MOJIEKYJI

B eIMHHIIE 00BEMA
BeIlleCTBa

00YCIOBJICHHBIX HHEPIIMEH, HAIIPUMED, YTO
MIPOUCXOJIUT MPU TOPMOKEHUU UIIH PE3KOM
MaHEBpE aBTOMOOWJISI, TOUYEMY HEBO3MOXKHO
MTHOBEHHO MPEKPATUTh ABUKEHUE HA BEJIOCUTIEAE
WM caMOKaTe U T. 1.

IIpoBeneHre U aHAIU3 OTIBITOB,
JIEMOHCTPUPYIOIINX U3MEHEHUE CKOPOCTH
JIBUKEHHUS TeJla B pe3yJIbTaTe NCHUCTBUS HA HETO
JIPYTUX TeJl.

Pemienue 3ama4d Ha onpeiesieHHe MacChl TeJla, €ro
00BbEéMa U INIOTHOCTH.
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[IpoBeneHue u aHAJIN3 OTIBITOB,
JEMOHCTPHUPYIOIINX 3aBHCUMOCTh U3MEHECHHUS
CKOpPOCTH TeJla OT €r0 MaccChl MpH
B3auMoJIeiicTBUHU Tell. MI3MepeHrne Macchl Tena
Pa3IMYHBIMU CIIOCOOAMH.

OmnpeneneHue IUIOTHOCTH TeJla B PE3yJIbTaTe
U3MEPEHHsI €T0 MacChl U 00BEMaA

3.3

Cumna. Buaper cun

14

Cuita Kak XapakTepUCTHKA
B3aMMOJICUCTBUS TEJI.
Cuna ynpyroctv ¥ 3aK0H
I'yka. U3mepeHue cuisl

C IOMOIIBIO TMHAMOMETPA.
SIBneHue TATOTEHU U cuila
TspkecTr. Chlia TSHKECTH
Ha JIPyTUX IJIaHETaxX.

Bec Tena. HeBecomocTs.
Cnoxenue cu,
HaIIPaBJICHHBIX 110 OJTHOU
MPSMOM.
PaBHOzeWiCcTBYOIIASA CHUIIL.
Cuina tpenus. Tpenue
CKOJIbKEHHUSI U TPEHUE
nokosi. TpeHue B mpupoje
Y TEXHUKE

N3yuyeHue B3aMMOIEHCTBUS KaK IPUYUHBI
U3MEHEHHS CKOPOCTH TeJIa UK €ro Ae(POpMAaLIUH.
Onuncanue peanbHBIX CUTYallln B3aUMOJIEVCTBUSA
TEJ C IIOMOIIBIO MOJIEIIEN, B KOTOPBIX BBOJUTCS
HNOHSTHE U U300paKEHUE CUIIBI.

N3yuenue cunsl ynpyroctu. MccnenoBanue
3aBUCUMOCTH CHJIBI YIIPYTOCTH OT YAJIMHEHHUS
PE3MHOBOIO LIHYPA WU IPYKUHBI

(c mocTpoeHuem rpaduka).

AHanu3 NpakTHYECKUX CUTYyaluil, B KOTOPBIX
IPOSIBIISIETCS IEUCTBUE CUIIBI YIIPYTOCTH
(ynpyrocts Msi4a, KpOCCOBOK, BETOK J€peBa

u ap.).

AHanu3 cuTyauui, CBI3aHHBIX C SIBICHUEM
TATOTEHMSI.

OO0BsicHeHUE OpOUTATILHOTO JIBUYKEHUS TJIAHET

C MCIOJIb30BAaHUEM SIBJICHUS TATOTEHUS U 3aKOHA
WUHEPLIVH.

N3mepenue Beca Teia ¢ TOMOILIBIO THHAMOMETPA.
O060cHOBaHKE 3TOTO CIOCO0A U3MEPEHUS.
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AHanu3 1 MOJCIIUPOBAHUE SIBJICHUS HEBECOMOCTH.
DKCNEepUMEHTAIBHOE MOJYYEHUE MPaBUIIA
CJIOYKEHUS CUJI, HAIPABJICHHBIX BJIOJIb OJJHOU
npsimoii. OnpenesneHre BeITHYNHBI
PaBHOAEHUCTBYIOLIECH CHIL.

N3ydenue cuibl TPEHUS CKOJIBKEHUS U CHJIbI
TPEHUS MOKOSI.

HccnenoBanune 3aBUCUMOCTH CHJIBI TPEHUS
OT CHJIBI IaBJICHUS U CBOMCTB TPYILUXCS
ITOBEPXHOCTEM.

AHaJIN3 TPAKTUYECKUX CUTyalluld, B KOTOPBIX
IIPOSIBIISIETCS IEUCTBUE CUIIBI TPEHUS,
UCIOJIB3YIOTCS CIOCOOBI €€ YMEHbBILIEHUS WIN
yBEJIMYEHUS (KaTaHWE Ha JIbDKax, KOHbKaXx,
TOPMOKEHNE aBTOMOOWJIS, UCTIOIb30BaHHUE
NOJIIMITHAKOB, IJTABAHUE BOJHBIX KUBOTHBIX
u 11p.). Perenue 3agau ¢ uCHob30BaHUEM
dopMya A pacuéra CUIIbI TSKECTH, CUIIbI
YOPYTOCTH, CUJIBI TPEHUS

Hroro o pazneny

21

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKUAKOCTEH U ra3oB

4.1| Hasnenue. [lepenaua
JIaBJICHUS TBEPIBIMU

TE€IaMU, JKUJIKOCTIMHU
U Ta3aMu

3

Hasnenue. CriocoObl
YMEHBIIICHUS U YBEIUYCHUS
nasiieHus. JlaBnenue rasa.
3aBUCHUMOCTD JABJICHUS
raza oT 00béma,
TEeMITepaTyphI.

AHanu3 1 00bSICHEHUE OTBITOB U MIPAKTHUYECKUX
CUTyalluH, B KOTOPBIX MPOSBIISETCS CUIIA
JaBIICHHUSL.

O6ocHOBaHKE CTIOCOOOB YMEHBILIECHUS U
YBEJIMYCHUS TaBIICHUSI.

N3ydenue 3aBUCUMOCTH J1aBJICHUS Ta3a
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ITepenaya naBieHus
TBEPABIMU TEJIAMHU,
YKUJIKOCTSIMH U ra3aMu.
3akon Ilackans

0T 00bEMA U TeMIIEpaTypBhl.

Nzydenne ocoOeHHOCTEH Mepeaadn JaBIeHUs
TBEPABIMU TEJIAMH, )KUJIKOCTSIMH U Fa3aMH.
O060cHOBaHME PE3yJILTATOB OIBITOB
O0COOEHHOCTSIMU CTPOEHUS BEILIECTBA B TBEPIOM,
AKUIKOM U Ta3000pa3HOM COCTOSTHUSIX.
DKCIEepUMEHTAIBHOE JOKA3aTEIbCTBO 3aKOHA
[Tackans.

Pemenne 3a1ay Ha pacyéT AaBieHUs TBEPIOTO
Tena

4.2 | JlaBneHue )KUIKOCTH 3aBUCHUMOCTb JTaBJICHHUSI HccnenoBanue 3aBUCUMOCTH JaBICHUS KUIKOCTH
KUIKOCTH OT TITyOWHBI. OT TTyOWHBI MOTPYKEHUS U TUIOTHOCTH JKUIKOCTH.
[TaeBMaTnueckue MamuHbl. | HaGmroaeHne n o0bsicCHEHNE THAPOCTATHIECKOTO
I'mppocraTnueckuit rapajiokca Ha OCHOBE 3akoHa [lackais.
napajokc. Coobmatomuecs: | M3ydueHue cooOIIaromumxcs cocy10B.
cocynbl. 'mapaBnudeckue | Perenue 3amad Ha pacu€T NaBIEHUS KUTKOCTH.
MEXAHU3MBI OObsicHEeHnEe TPUHIUNIA IEUCTBUS
TUAPABIMYECKOTO TIpecca, THEBMAaTHICCKUX
MaITuH.
AHanu3 1 00bSICHEHHE MPAKTHYECKUX CUTYaIUH,
JEMOHCTPUPYIOIINX MPOSIBJICHUE TaBJICHUS
XKUIKOCTH ¥ 3akoHa [lackais, Harpumep
IPOLIECCOB B OpraHU3Me IpU IN1yOOKOBOJIHOM
HBIPSTHUH
4.3 | AtmocdepHoe Atmocdepa 3emnn u DKCnepuMeHTAIbHOE 0OHAPYKEHHE
JIaBJICHUE aTMoc(epHOe JaBJICHHE. aTMOC(EpHOTO JTaBJICHUS.

[IpruuHEI Cy111ECTBOBAaHUS

Ananu3 1 0ObsICHEHHE OITBITOB U IMPAKTUYCCKHUX
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BO3AYIIHOM 000JI09KH
3emun. OnbiT Toppuuesy.
N3mepenune atMmocdepHOro
JaBJIeHUs. 3aBUCUMOCTD
aTMOC(EPHOTO JaBIICHUS
OT BBICOTHI HaJ] YPOBHEM
mopst. [Ipubopel

TUTSL U3MEPEHUS
aTMOoCc(hepHOTO JaBJICHMUS

CUTYalluH, CBSI3aHHBIX C IEHCTBUEM
aTMOC(EepHOro /1aBJICHUSI.

OOBbscHEHNE CYIIECTBOBAHUS aTMOC(EPHI
Ha 3eMJIe U HEKOTOPBIX IJIaHETaxX WK €€
OTCYTCTBHUS Ha IpYrux mjiaHerax u Jlyne.
OOBsicHEHNE U3MEHEHHMSI INIOTHOCTH aTMOC(EPHI
C BBICOTOM U 3aBUCUMOCTH aTMOC(EpHOTO
JABJICHUS OT BBICOTHI.

Pemenue 3aay Ha pacué€r aTMOc(hepHOro
JTABJICHUSL.

N3yuenue ycrpoiicTBa bapoMeTpa-aHepouaa

4.4

JlericTBUE KUAKOCTU U
rasa Ha IOTPY>KCHHOE
B HHUX TEJIO

JlelicTBHE KUAKOCTHU U ras3a
Ha MOIPyKEHHOE B HUX
Telo. BeiTankuBaromas
(apxumenoBa) cuiia. 3aKOH
Apxumena. [IimaBanue Ten.
Bo3znyxonnaBanue

DKcnepuMeHTaIbHOE 0OHAPYKEHHE JIEHCTBUS
YKAJIKOCTHU U ra3a Ha MOTPYKEHHOE B HUX TEJIO.
OnpeneneHre BHITATKUBAIOUIEH CUIIBL,
JICUCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE

B JKUJKOCTb.

[IpoBeaenue u 00CyK€HUE OMBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh
BBITAJIKMBAIOIIEN CUJIbI, JEUCTBYIOIIECH HA TEJO
B JKHJIKOCTH, OT 00bEMa MOTPYKEHHOU

B )KMJIKOCTh YAaCTH T€JIa U OT IUIOTHOCTH
YKUJIKOCTH.

IIposepka nezasucumocmu 8bimanakugaouel
Cuvl, 0elcmayouell Ha mejio 8 HCUOKOCmu,
om maccwl meaa.

HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIE
0T 00bEMa NOrpPYKEHHOM B )KUJIKOCTh YACTH Tea.
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Pemenue 3a1au Ha MpUMEHEHUE 3aKOHA
Apxumena v yCIOBHs IJIABAHUS TEJL.
KoncTtpynpoBanue apeomeTpa uiu
KOHCTPYUPOBAHUE JIOJKU U ONIPEACICHUE €&

rpy30I0ABEMHOCTU
Hroro o pazneny 21
Paspnen 5. PaGoTra u MOIIHOCTB. JHeprus
5.1| PaGoTa 1 MOIIHOCTH 3 Mexanuyeckas padoTa. DKCIIEpUMEHTAJIBHOE OIPEICIICHUE
MonHocTs MEXaHUYECKON pabOThI CHIIBI TSHKECTH
IIPU NAJICHUN TEJIA U CUJIbI TPEHUS
IIPY PABHOMEPHOM IIEPEMEILIEHUH Tela
10 TOPU3OHTAIBHON IIOBEPXHOCTH.
Pacuér momHoCTH, pa3BuBacMoOM MpHU NOAbEME
IO JIECTHULIE.
Pemenue 3amau Ha pacyET MEXaHUYECKOU pabOThI
Y MOLHOCTH
5.2| [IpocTbie MEXaHU3MBI ) [IpocTeie MEXaHU3MBI: Ornpenenenne BBIUTPBINIA B CUIIE POCTBIX
pblyar, 6JI0K, HAKJIOHHAsI MEXaHU3MOB Ha IIPUMEPE pbluara, NOJBHKHOTO U
I0CKOCTh. [IpaBuiio HEMOJBM)XHOTO OJIOKOB, HAKJIOHHOM TJIOCKOCTH.
PaBHOBECHS phlUara. HccnenoBanue yciioBrsi paBHOBECHS pblyara.
[Ipumenenue mpaBuiia OOHapyx’eHue CBOMCTB MPOCThIX MEXaHU3MOB
paBHOBECHUS pblUara B PA3JIMYHBIX HHCTPYMEHTAX U MPUCIIOCOOTICHMUSIX,
K OJI0Ky. «3010TO€ UCIIOJIb3YEMbIX B OBITY U TEXHUKE, & TAKKe
npaBuiio» mexanuku. KIIJ[ | B )KUBBIX OpraHu3max.
MTPOCTBIX MEXAHU3MOB. DKCIEpUMEHTAIBHOE 10KA3aTENbCTBO PABEHCTBA
IIpocTeie MEXaHU3MBI paboT Npu NPUMEHEHUH MPOCTHIX MEXaHU3MOB.
B OBITY U TEXHUKE Onpenenenne KIIJI HaKIOHHOM MIIOCKOCTH.
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Pemienue 3a1au Ha IpUMEHEHUE TTPaBUIIA
paBHOBecus pbryara u Ha pacu€t KIIJ]

5.3 | Mexanudeckas 4 MexaHndeckast JHEpTHsl. DKCTepUMEHTATEHOE ONPE/ICIICHUE N3MEHCHUS
SHEPrus Kunerndeckas u KUHETUYECKOW 1 TIOTEHIIMATBHON YHEPTHH Tea
MOTEHIIMAIbHAs SHEPT U IIPU €r0 CKAaThIBAaHUH 110 HAKIIOHHOM MJIOCKOCTH.
[TpeBpamenue ogHoro Buaa | @opmyaupoBaHue Ha OCHOBE UCCIICIOBAHUS
MEXaHWYECKOH SHEepPTUn 3aKOHA COXPAHCHUS MEXaHNUUECKON SHEPTUH.
B JApyroi. 3akoH OO6cyxneHre rpaHul] IPUMEHUMOCTH 3aKOHa
COXPAHEHUS YHEPTUU COXPAHEHHUS SHEPTUHU.
B MEXaHUKE Pemenue 3a1a4 ¢ UCIOJIb30BAHUEM 3aKOHA
COXPAHEHUs YHEPTUU
Wroro no pazneny 12
PesepBHoe Bpems 3
OBILIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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8 KJIACC
Ne HanmenoBanue KomuuectBo | IIporpammuoe conepxanue | OCHOBHBIE BHJIBI IEATEIBHOCTH O0YYAIOIINXCS
n/n pas3esioB U TeM 4acoB
y4eOHOTro npeaMera
Pa3gea 1. TenioBble ABJICHUA
1.1 | Crpoenue u cBoiicTBa 7 OCHOBHBIE ITOJIOKEHUS HabGuroieHue u uHTEpIpeTanus OnbIToOB,

BCIICCTBA

MOJIEKYJISIPHO-KHHETUYECKON
TEOPUU CTPOCHUS BEILIECTBA.
Macca u pa3mepsl aTOMOB H
MoOJeKyJI. ONbITHI,
MOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKON
TEOPUHU.

Mopenu TBEpAOTO, KUAKOTO
Y Ta3000pa3HOT0 COCTOSIHUIM
BEILIECTBA.
Kpucrannuueckue u
amop(dHbIe Tena.
OOBsICHEHHE CBOMCTB T'a30B,
KUJIKOCTEN U TBEPIBIX TEI
Ha OCHOBE IOJIOKEHUN
MOJIEKYJISIPHO-KNHETUYECKON
teopun. CMaynMBaHue 1
KaUJUISIPHBIC SBJICHUSI.
TermnoBoe pacmmpeHue u
cKaTHe

CBHJIETEJILCTBYIOIUX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOECHHUU BEILIECTBA: OMBITHI C PACTBOPEHUEM
Pa3IMYHBIX BELIECTB B BOJIE.

Petienue 3a1au o O1eHUBaHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJ B €JMHUIIE 00BEMA
BEILIECTRA.

AHaJIN3 TEKCTa APEBHUX aTOMUCTOB (HaIpuMmep,
dbparmenTa nosmel Jlykperus «O npupoje
BEIICi») C U3JI0KEHHEM 000OCHOBAaHUM aTOMHOM
rUMnoTe3bl (CMbICIOBOE uTeHHe). O1ieHKa
yOeAUTETHLHOCTH 3TUX 00OCHOBAHUM.
OObsicHeHuE OPOYHOBCKOTO JBUXKECHHUS, SIBIICHUS
mubdy3un v pa3nuyuil MeXXI1y HUMU Ha OCHOBE
ITOJIOKEHUH MOJIEKYJISIPHO-KUHETHYECKON
TEOPUU CTPOCHUS BEILIECTRA.

OO0BsiCHEHHE OCHOBHBIX PA3JIMUUA B CTPOCHUU
ra3oB, )KUJAKOCTEH U TBEPBIX TEN

C MCIIOJIb30BAaHUEM TIOJIOKESHHUI MOJIEKYIISIPHO-
KMHETUYECKOU TEOPUHU CTPOEHUS BEIIECTRA.
[IpoBeneHME OMBITOB MO BHIPAIIUBAHUIO
KPUCTAJJIOB ITOBAPEHHOM COJIU WJIM caxapa.

39




denepanbHas padodas nmporpamma | dusuka. 7-9 kiaccel (0a30BbIM YPOBEHb)

[IpoBenenne u 00BICHEHUE OMBITOB,
JEMOHCTPUPYIOIINX KAMMJUIAPHBIC SIBIICHUS U
SIBJICHUEC CMAYMBaHHUS.

OOBsicHEHHUE PO KAaMUJUSIPHBIX SBJICHUI

JUISL IOCTYTUICHUS BOJbI B OPTaHU3M PACTECHHUM.
HaOmronenue, npoBeieHuE U 00bSICHEHUE
OITBITOB IO HAOIIOJCHUIO TEIIOBOT'O
pacIlIMpeHus ra3oB, )KUIKOCTEW U TBEPJIBIX TEI.
OO0bsicHeHHE coXpaHeHHsT 00bEMa TBEPBIX TeT,
TEKYUYECTH KUJIKOCTH (B TOM YHCIIE, Pa3HUIIBI

B TEKYUYECTH JIJISI pa3HBIX KUJIKOCTEH),

JIaBJICHUS ras3a.

[IpoBenenue onpITOB, IEMOHCTPUPYIOIIAX
3aBHCHMOCTb JIaBJICHUS BO3/yXa OT €ro o0bémMa 1
HarpeBaHUs WIIM OXJIKICHUS, U UX O0OBICHCHUE
HAa OCHOBE aTOMHO-MOJIEKYJISIPHOT'O YYEHHS.
AHanu3 NpakKTUYECKUX CUTYaALIMM, CBSI3aHHBIX

CO CBOMCTBAMU I'a30B, )KUJIKOCTEH U TBEPJIBIX TEJ

1.2

TernoBbIe TPOLIECCHI

21

Temneparypa. CBsi3b
TEMIIEPaTypPbl CO CKOPOCTHIO
TEIJIOBOTO JIBHKECHHUSI
yacTull. BHyTpeHHs1s
sHeprusi. CriocoOsl
VU3MEHEHHNs BHYTPEHHEN
SHEPrUu: TEIIoNnepeaaya u
coBepIeHre padoThl. Buapl
TEeIJIONepeIaun:

O06o0cHOBaHKE MPABUIT U3MEPCHUS TEMITEPATYPHI.
CpaBHeHHE pa3IMYHBIX CIIOCOO0B U3MEPEHUS U
IIKaJI TEMIIEPATyPHI.

HaGmronenne n 0oObSICHEHHE OTIBITOB,
JTEMOHCTPUPYIONINX U3MEHEHNE BHYTPCHHEH
SHEPTUHU Teja B pe3yJbTaTe TeIuIonepeaadn u
pabOThI BHEITHUX CHII.

Habmronenne u o0bSICHEHHE ONBITOB,
00CyX/ICHHE MMPAKTHUYCCKUX CUTYyaIUH,
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TETUIONPOBOJAHOCTb,
KOHBEKIIUS, U3IIyYCHUE.
Koym4ecTBO TEmIOTHI.

Y nenbHas TEMJI0EMKOCTh
BeIecTBa. TenmioooMeH u
TEIUIOBOE PAaBHOBECHE.
YpaBHEHHE TEIIIOBOTO
Oananca. [InaBnenue u
OTBEPAECBAHUE
KPUCTALTMYECKUX BEIIECTB.
VY nenbHas Temnora
TIJIABJICHUS.
[Tapoo6pa3zoBanue u
KOHJIeHcalus. Vcrapenue.
Kunenue. Y nenpHas
TEIJI0Ta MapooOpa3oBaHUs.
3aBUCHUMOCTh TEMITEPATYPbI
KHUIICHUS OT aTMOC(EpHOTo
JIaBJICHHSI.

BrnaxnocTh BO3ayXA.
DHeprus TOIUIUBA.

VY nenbHas temnora
CrOpaHusl.

[TpunHIIUTIBEI pAOOTHI
TermnoBbix apurarenen KITJ]
TEIJIOBOTO JIBUTATEISI.
TemnnoBble ABUTATETU U

JEMOHCTPUPYIOIINX Pa3TUYHbIC BUJIBI
TeIIonepeaadu: TEMIONPOBOHOCTb,
KOHBEKIIUIO, U3JIyYCHHE.

UccnenoBanue siBaeHUS TEIIooOMeHa

IIPY CMENIMBAHUU XOJOAHON U TOPSTYEN BOJIBL.
HaOmronenue ycraHOBIEHUS TETLIOBOTO
PaBHOBECHUS MEXY TOPAYEH U XOJIOIHOM BOJOM.
Onpenenenue (M3MEpEeHNE) KOTUYECTBA
TEIJIOTHI, MOJYYEHHOTO BOJIOM MPU TEII00OMEHE
C HarpeThIM METALTUICCKAM IUITUHAPOM.
Onpenenenue (M3MEpeHUE) yIeIbHOU
TEIJIOEMKOCTH BELIECTBA.

Pemenue 3ayay, CBSA3aHHBIX C BHIUUCICHUEM
KOJIMYECTBA TEIUIOTHI U TEIIIOEMKOCTH

IpU TETUI000OMEHE.

AHaJIN3 CUTyallUid MPAKTUYECKOTO
UCIIOJIb30BAHUS TEIJIOBBIX CBOMCTB BEIIECTB U
MaTepHayioB, HAIIPUMED, B LIEISAX
HEProcOepeIKSHUS: TCIIION3OIAIHA,
sHEprocoOeperaromue KpoIIiu,
TEPMOAKKYMYJISITOPHI | T. 1.

HaGntonenue siBneHuil ucnapeHus u
KOH/JICHCAIIUH.

Uccnenoanue nporecca ucnapeHus
PA3JIMYHBIX KUJIKOCTEM.

OObsicCHEHHUE ABJICHUH UCTIAPCHUS U
KOH/JICHCAIIUU HA OCHOBE aTOMHO-
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3allliTa OKPYXKarolen
Cpeabl.

3aKOH COXpaHEHUS U
MpEeBpaIlCHUs] SHEPTUU
B TEIUIOBBIX Mpolieccax

MOJIEKYJIIPHOTO YYEHUS.
Habmonenue u 00bsacHeHNE Mpoliecca KUIEHUS,
B TOM YHCJI€ 3aBUCUMOCTH TEMIIEPaTypPhl
KUIICHUS OT JaBJICHUS.

Onpenenenue (M3MEpeHUE) OTHOCUTEIBHOM
BJIQ)KHOCTH BO3/1yXa.

Habmronenue npoiiecca miaBiaeHUs
KPUCTAJUIMYECKOTO BEIIECTBA, HAIPUMED, JIbJA.
CpaBHeHHE MPOLECCOB ILJIABJICHUS
KPUCTALTUYECKUX TEJl U Pa3MsATr4eHUs

IIpU HarpeBaHUMU aMOP(HBIX TeI.

Onpenenenue (M3MepeHue) yIeIbHOU TETUIOTHI
TUTaBJICHUS JIbJIA.

OObsicHEeHUE SBIICHUH TUTABJICHUS U
KpUCTAJUIU3AI[MU HA OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUYECHUSI.

Pemenne 3aay, CBS3aHHBIX C BRIUMCIICHUEM
KOJIMYECTBA TEIUIOTHI B MIPOIECCAX
TEeTIoNepeauu MpH TUTABJICHUH U
KpUCTAJUIU3AIUHU, UICTIAPEHUH U KOHJICHCAIIUH.
AHaJIN3 CUTyalnid MPAKTUYECKOTO MPUMEHEHHUS
SIBJICHUY TIJIABJICHUS U KPUCTAITH3AIUH,
HaIrpuMep, MOJTYyYEeHUE CBEPXUUCTHIX
MaTepHaioB, COJIeBas TPEJIKa U Jp.

AHnanu3 paboThl U 00BICHEHUE TTPUHIIAIIA
NENUCTBUS TETJIOBOTO JIBUTATEIS.

Brruucnenne koam4ecTBa TEIJIOTHI,
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BBIJICJISIIOIIETOCS IPU CTOPAHUHN PA3IMYHBIX
BUI0B TomuBa, u KIIJI nBurarems.
OO0cysxIeHne PKOJOTHUECKUX TTOCIISACTBUN
WCII0JIb30BaHUS IBUTATENIC BHYTPEHHETO
CrOpaHus, TEIJIOBBIX U TUAPOIIICKTPOCTAHIIUN

Hrtoro no pazneny

28

Pazpen 2. Duekrpuyeckue u

MAardMTHBIC ABJICHUSA

2.1| DnexTpuyeckue
3apsbl.
3apsKEHHBIE TENa U
UX B3aUMOJECHCTBHS

5

DJIeKTpU3alus TEIl.

JIBa posa 3JIeKTpUUECKUX
3apsa0B. Bzaumonerncreue
3apsSHKEHHBIX TEIL.

3akoH KynoHna (3aBUCHMOCTD
CHJIBI B3aUMOJIECHUCTBHUSA
3apsHKEHHBIX Tell

OT BEJIMYMHBI 3aPSI0B U
PACCTOSIHUS MEXKTY TEIIaMH ).
DIIEKTPUYECKOE TOJIE.
HanpsxénnocTs
AIEKTPUYECKOTO TOJIS.
[IpuHIMI Cynepno3unuu
AIEKTPUUYECKUX TIOJIEN

(Ha Ka4eCTBEHHOM YPOBHE).
Hocurenn anexrpuueckux
3apsa0B. DIEMEHTapPHBIN
AJICKTPUYECKUU 3apsil.
Ctpoenue atoma.
[TpoBoHUKY U

Hab6mronenue u nmpoBecHNE ONBITOB

10 AJIEKTPU3AUHU TEJI IPU CONPUKOCHOBEHUU U
VHIYKIHUEH.

Hab6mronenne u 00bsICHEHNE B3aMMOACHCTBUS
OJHOUMEHHO Y Pa3HOUMEHHO 3aPSKEHHBIX TEI.
OObsicHEeHUE TPUHIIUNIA IEUCTBUS JIEKTPOCKOIIA.
OOBsicHEHUE SIBIICHUM 2JICKTPU3ALIIT

IIPY CONPUKOCHOBEHUHM TE U UHIYKIUEH

C UCIOJIb30BAaHUEM 3HAHHUM O HOCUTEISAX
AJIEKTPUYECKUX 3apsJIOB B BEIIIECTBE.
Pacno3naBanue u 00bICHCHUE SIBIICHUU
3JIEKTPU3ALMH B TIOBCEHEBHOM KU3HMU.
Habmronenne n o0bSICHEHHE ONBITOB,
WUTFOCTPUPYIOIINX 3aKOH COXPAHEHUS
AJIEKTPUYECKOTO 3apsia.

Habmrorerne onbITOB MO0 MOJACTUPOBAHUIO
CUJIOBBIX JIMHUM AJIEKTPUYECKOTO TOJIS.
HccnenoBanue nelcTBUS JNEKTPUIECKOTO OIS
Ha IPOBOJIHUKHU U TURJIEKTPUKH
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AUSJICKTPUKH. 3aKoH

COXpPaHCHUS SJICKTPUICCKOT'O

3apsiia

2.2

[HocTostHHEBII
AIEKTPUYECKUN TOK

20

DNEeKTPUYECKUN TOK.
VYcnoBus cyiecTBOBaHMUS
AIEKTPUUECKOTO TOKA.

W cTOYHMKY TTOCTOSIHHOTO
Toka. JleMicTBUs
AIEKTPUUYECKOTO TOKA
(TeroBO€, XUMHUUECKOE,
MarHuTHOE).
DIIEKTPUYECKHUMN TOK

B JKUJIKOCTSIX U razax.
DIIEKTPUYECKAS 1IETb.
Cuna Toka. DIEeKTPUIECKOE
HaIpsHKEHHE.
ConpoTuBieHHue
MIPOBOJAHUKA. Y IEJIbHOE
CONPOTHUBJICHUE BEILIECTBA.
3akon Oma 11 yyacTka
uenu. [locnenosarensHoe u
napasuielibHOE COEIMHEHUE
MPOBOJHUKOB.

PaboTa 1 MOIIIHOCTE
AIEKTPUYECKOTO TOKA.
3akoH Ixoyns—Jlenua.
DJIEKTPUUECKUE 1IETTH U

Habmronenue pa3nmnyHbIX BUAOB JICHCTBUS
3JICKTPUUYECKOTO TOKA U OOHAPYKEHHUE ITUX
BHJIOB JICHCTBHS B IIOBCEHEBHOM JKU3HH.
HabmroneHnne BOSHUKHOBEHUS Ta30BOTO pa3psiaa
U DJICKTPUYECKOTO TOKA B KUJKOCTH

COopka 1 UCIbITaHUE IEKTPUUECKON e
IIOCTOSIHHOTO TOKaA.

N3mepenure cuiibl TOKa aMIEPMETPOM.
N3MepeHne 37eKTpUIeCKOro HApsHKeHUS
BOJILTMETPOM.

[IpoBenenuie 1 00OBICHEHUE OMBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTD
AIIEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA
OT €ro JJINHBI, IUIOIIAIN MOTIEPEYHOTO CCUCHUS
U MaTepuarna.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKa,
MPOTEKAIOIIETO Yepe3 PE3UCTOP,

OT COIIPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHUS
Ha pe3ucTope.

[TpoBepka npaBuia CIOKEHUS HATTPSKEHUM
IIPU TIOCJIEIOBATEILHOM COCIMHEHUHU JIBYX
PE3UCTOPOB.

IIpoBepka npaBuiia 1jis CUIIbI TOKA

P NapajieIbHOM COSTMHEHUH PE3UCTOPOB.
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MOTpEeOUTENIH
AIEKTPUUECKOU SHEPTUH
B ObITYy. KopoTkoe
3aMbIKaHUE

AHanu3 cuTyauuil NOCIEA0BATEIBHOTO U
NapajuieIbHOTO COETMHEHUS TPOBOAHUKOB

B IOMAIIHUX AJIEKTPUUECKUX CETSIX.

Pemenue 3anau ¢ ucnonp3oBanueM 3akoHa Oma
1 hopMyI pacué€Ta IEKTPUIECKOTO
COITPOTHUBJIEHUS MPU MOCIEAOBATEIBHOM U
NapauieIbHOM COEIMHEHUU ITPOBOJHUKOB.
Ornpenenenre padOTHI AJIECKTPUUECKOTO TOKA,
IIPOTEKAIOLIETO YEPES PESUCTOP.

Onpenenenre MOIHOCTH IEKTPUIECKOTO TOKA,
BBIJICIISIEMOM HA PE3UCTOPE.

HccnenoBanmne 3aBUCUMOCTH CUJIBI TOKA Yepe3
JAMIIOYKY OT HampshkeHus Ha Hel. OnpeneneHue
KII/I narpeBarens.

Uccnenosanue npeoOpa3oBaHus SHEPTUU

P MOJIBEME TPY3a AJIEKTPOABUTATEIIEM.
OObsicHEHUE YCTPOICTBA M MPUHIIAIIA JISHCTBUS
JIOMAIITHUX AJIEKTPOHATPEBATEIIbHBIX MPHUOOPOB.
OObsicHEeHHE TPUYUH KOPOTKOTO 3aMbIKAHUS U
IIPUHIIUIIA IEUCTBUS TJIABKUX MPEIOXPAHUTEIEH.
Pemenue 3a1au ¢ ucnoiab30BaHUEM 3aKOHA
Jxoyna—Jlenna

2.3

MarsuTHbIC SIBICHUS

ITocTosHHEIE MAaTrHUTHI.
BzaumopeiicTBue
MMOCTOSIHHBIX MarHUTOB.
MarHuTHoO€ mnoiJie.
MarauTHOE 1oae 3eMiIn

HccnenoBanne MarHuTHOTO B3aUMOCHUCTBHUS
IMOCTOSIHHBIX MAarHUTOB.

N3y4yeHne MarHuTHOTO MOJI MOCTOSTHHBIX
MarHuTOB MPU UX OObETMHEHUU U Pa3JICICHUH.
HccnenoBanyue MarHuTHOTO B3aMMOJICHCTBUS
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Y €T0 3HAYEHUE ISl )KU3HU
Ha 3emie. OnbIT Dpcrena.
MarunurHoe mnoJie
AJIEKTPUYECKOTO TOKA.
[Ipumenenue
AIEKTPOMAarHuTOB

B TexHHUKeE. JlelicTBHE
MarHUTHOT'O TOJIS

Ha MPOBOJIHUK C TOKOM.
DIIEKTPOJABUTATEND
MOCTOSTHHOT'O TOKA.
Hcnons3oBaHue
AJIEKTPOIBUTATEIICH

B TEXHUYECKUX YCTPOMCTBAaX
Y Ha TPAHCIIOPTE

MOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO MOJIsl TOCTOSTHHBIX
MarHuTOB MPU UX OOBbETMHEHUH U pa3JIeJICHUH.
IIpoBeaeHue ONBITOB IO BU3yaIU3alliK MOJIS
MOCTOSTHHBIX MarHuTOB.

N3ydenue siBieHUs] HAMarHWYMBaHUs BEIIECTRA.
UccnenoBanue nercTBUS JNEKTPUIECKOTO TOKA
Ha MarHUTHYIO CTPEJKY.

[IpoBeneHue onbITOB, AEMOHCTPUPYIOLIUX
3aBUCUMOCTh CUJIbI B3aUMOJICUCTBUS KATYIIIKU

C TOKOM ¥ MarHuTa OT CUJIbI U HAPABIICHUS TOKA
B KaTYIIIKE.

AHanu3 cuTyaluil IpakTUYECKOTO MPUMEHECHUS
3JICKTPOMAarHuToB (B OBITOBBIX TEXHUYECKUX
YCTPONCTBAX, MPOMBIIIJIEHHOCTH, MEJIUIIUHE).
N3yuenue nencTBUs MarHUTHOTO TOJIS

Ha MIPOBOJAHUK C TOKOM.

N3yueHne nencTBus 3JI€KTPOABUATATEIIS.
N3mepenune KIIJ] anekTpoaBurateibHON
YCTaHOBKH.

Pacno3naBanue 1 aHan3 pa3auyHbIX
MPUMEHEHUH AJIEKTPOIBUTATEIICH

(TpaHCcOpT, OBITOBBIC YCTPOMCTBA U JIP.)

2.4

DneKTpoOMarHuTHas
WHTYKIIAS

OmnbiTel apanes. SABnenune
AIEKTPOMArHUTHOU
nHaykuu. [Ipasuno Jlenna.
DIIEKTpOreHeparop.

OnBITE IO HCCICOAOBAHUIO SABJICHUA
BHGKTpOMaFHHTHOﬁ WHAYKIOHUU: UCCIICAOBAHUC
W3MEHEHUM 3HAUYCHUS U HaIIpaBJICHUA
HMHAYKOHUOHHOI'O TOKa
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CniocoObl oJTy4eHUs
AIEKTPUYECKON YHEPTHH.
DIIEKTPOCTaHIIUU

Ha BO300HOBIISIEMbIX
UCTOYHUKAX SHEPTUU

Wroro no pazneny 37
PezepBHOE Bpems 3
OBILEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
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9 KJIACC
Ne HanmenoBanue KonnuectBo | Ilporpammuoe conepxanue | OCHOBHBIE BUJBI ACSITEIBHOCTH O0YHArOIINXCS
n/n pa3zenoB U TeEM 4acoB

y4eOHOTro mpeaMeTa

Pa3znen 1. Mexannueckue siBJICHUSA

11

Mexaaudeckoe
IIBUKEHUE U CIIOCOOBI
€r0o OMUCaHUs

16

MexaHn4ecKo€e IBUKEHUE.
MarepuranbHas TOUYKa.
Cucrema oTcuéra.
OTHOCUTENBHOCTD
MEXAHUYECKOTO JIBUKCHHUS.
PaBHOMEpHOE
PSAMOJIMHEWHOE JBUKCHUE.
HepaBHomepHoe
MPSMOJIMHEUHOE JIBUYKECHUE.
CpenHsis 1 MTHOBEHHAs
CKOpPOCTb TeJa MpHU
HEPABHOMEPHOM JIBH)KCHUU.
YckopeHnue.
PaBHOyCKOpEHHOE
MPSMOJIMHEUHOE JIBUYKECHUE.
CBo0OoOIHOE T1aJIEHUE.
Omnbitel ['anunes.
PaBHOMEpHOE NBUXKEHNKE

10 OKPY>KHOCTH.

Ilepuon u yactora
obOpamenus. JIuneitHas u
YIJIOBasi CKOPOCTH.

AHanu3 1 00CyXeHUE Pa3TUYHbIX IPUMEPOB
MEXaHUYECKOTO JABUKEHUS.

OO6cyxeHre rpaHul] IPUMEHUMOCTH MOJIEIH
«MaTepuagbHas TOUKa.

Onuncanre MEXaHUYECKOTO JBUKEHUS
pa3IMYHBIMU cioco0aMu (ypaBHEHUE, TabIuUIIA,
rpaduk).

AHaJIN3 KU3HEHHBIX CUTYallui, B KOTOPBIX
IPOSBIISIETCS] OTHOCUTEIBHOCTh MEXaHUYECKOTO
JBH>KCHUSL.

HaGnronenue MexaHMuecKoro IBH>KEHHS Tela
OTHOCHUTENBHO Pa3HBIX TEJI OTCYETA.
CpaBHeHue IMyTel U TPACKTOPUN IBUKEHUS
OJIHOTO M TOT'0 K€ TeJa OTHOCUTEJBHO Pa3HbIX
TEJI OTCYETA.

AHanu3 tekcta ["anuiies 00 OTHOCUTENBHOCTH
JBUKEHUS; BHIIIOJHEHHE 33JaHUI MO TEKCTY
(CMBICJIOBOE UTEHUE).

Omnpenenenne cpeiHE CKOPOCTH CKOJIbKEHHUS
Opycka uin ABMKEHUS IIapyKa MO HAKJIOHHOM
IIJIOCKOCTH.

AHam3 1 00CyXKJIeHHE CIIOCO00B
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[lenTpocTpeMuTenbHOE
YCKOPEHHE

IpUOINKEHHOTO ONPEEICHUS] MTHOBEHHON
CKOpOCTH.

Onpenenenre CKOpOCTH PABHOMEPHOTO
JBYDKEHUS (IIapuKa B )KHIKOCTH, MOJCIIN
AIEKTPUIECKOTO aBTOMOOMJIS | T. 11.).
Ornpenenenue mMyTH, TPOUICHHOTO 32 TAHHBIN
MIPOMEKYTOK BPEMEHU, U CKOPOCTH TeJa

1o rpaduKy 3aBUCUMOCTH ITyTU PABHOMEPHOTO
JBUKEHHUS OT BPEMEHU.

OO0cyx1eHue BO3MOXKHBIX TPUHIIUIIOB
NEeUCTBUS TPUOOPOB, U3MEPSIOITUX CKOPOCTh
(CIUIOMETPOB).

Brruucnenue nyTu 1 CKOPOCTH IIpU
PaBHOYCKOPEHHOM IPSAMOJIMHEWHOM JBUKECHUU
Tea.

Ornpenenenre NpoRAEHHOTO MMyTHU U YCKOPEHHUS
JIBDKEHUS Teja 1Mo rpaduKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOI'O PSMOJIMHENHOTO
JBUKEHHUS TEJIA OT BPEMEHMU.
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Onpenenenre yCKOpeHusl Tena

IIPY PAaBHOYCKOPEHHOM JBH>KEHUH

10 HaKJIOHHOM INIOCKOCTH.

N3mepenue nepuojia 1 4acTOThI OOpaIeHus
TeJIa 0 OKPYKHOCTH.

Onpenenenre CKOPOCTA PABHOMEPHOTO
JBUKEHHUS TEJIA 110 OKPYKHOCTH.

Pemenue 3amau Ha onpeneneHue
KUHEMATHYECKUX XapPaKTEPUCTUK
MEXAHUYECKOTO JIBUKEHUS PA3JIMYHBIX BUIOB.
Pacno3naBanue v npuOIMKEHHOE OMTUCAHKE
PAa3IUYHBIX BUJIOB MEXaHUYECKOTO ABUKCHUS
B IIPUPOJIC ¥ TEXHHUKE (HA ITPUMEpax CBOOOTHO
MaJIaloMX TEJI, ABMXKCHUS )KUBOTHBIX,
HEOECHBIX TeJI, TPAHCIIOPTHBIX CPEJICTB H JIp.)

1.2

B3aumoneiictBue Ten

20

[lepBslii 3ak0H HproTOHA.
Bropoii 3akoH HeroToHa.
Tperuit 3akon HproToHa.
[TpuHIMI Cyniepno3uuu
CUJL

Cuna ynpyroctu. 3aKoH
I'yka. Cuina TpeHus: cuna
TPEHUS CKOJILKEHHUS, CUIIa
TPEHUSI IOKOS, APYTUE BUJIbI
TPEHUSI.

Cuia TS>KeCTH M 3aKOH
BCEMUPHOTO TATOTCHUSI.

Habnronenue u o0Ccyx)aeHrue OnbITOB

C IBWKCHHEM Tejla IPH YMEHBIIICHUH BIIMSTHUS
JIPYTUX TeJ, MPEMATCTBYIOINX IBHUKEHUIO.
Amnanns texcra ["anmiest ¢ onucanuem
MBICJICHHOTO SKCIIEPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPIINH;
BBITIOJTHEHUE 3a/IaHUH 110 TEKCTY (CMBICIIOBOE
YTEHUE).

OO0cy)aeHne BO3MOXHOCTH BBITTOTHCHHS
3aKOHA MHEPIIMH B PA3JINIHBIX CHCTEMaxX
OTCUETA.

Habmonenue u o6cykaeHne MeXaHM4eCKuX
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Yckopenue cBOOOIHOTO
najieHus. J[BuxeHue riaHer
Bokpyr Connua. [lepBas
KOCMHYECKAsi CKOPOCTb.
HeBecomocCTh 1 neperpysku.
PaBHOBECHE MaTepHaIbHOU
TOYKU. AOCOTIOTHO TBEPIOE
teo. PaBHOBecue TBEPAOTO
TeJIa C 3aKPEIIEHHON OChIO
BpallleHud. MOMEHT CHUJIBI.
LleHTp TsKECTH

SIBJICHUM, TPOUCXOSIIUX B CUCTEME
orcuéra «Tenexka» mpu €€ paBHOMEPHOM
1 YCKOPEHHOM JIBUKEHUU

OTHOCUTELHO KaOMHeTa (PU3UKHU.
JIelicTBUS ¢ BEKTOPaMH CUIL:

BBITIOJIHEHUE 3aJJaHUM TIO CI0KEHUIO U
BBIYUTAHUIO BEKTOPOB.

HaGnronenue u/uinm npoBeieHUE OMbITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh
YCKOPEHUS Teja OT NPUJIOKEHHON K HEMY
CHUJIBI M MACCHhI TeNA.

AHanu3 u 00bSICHEHHE SIBJICHUIN

C UCTIOJIb30BaHUEM BTOPOTO 3akoHa HrploTOHA.
Pelenue 3a1a4 ¢ UCnonb30BaHUEM BTOPOIO
3axkoHa HproTOHA ¥ mpaBuiia CIIOKEHUS CHIL
Onpenenenne )XECTKOCTH MPYKUHBI.

AHanu3 cutyaruii, B KOTOPBHIX HaOII0Iat0TCs
ynpyrue nedopmaiuu, u ux o0bICHEHUE C
MCIIOJIb30BaHMEM 3aKoHa ['yka.

Pemenue 3a1au ¢ ucnonp30BaHUEM

3akoHa [ 'yka.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS
CKOJIBKEHHUSI OT CUJIbl HOPMAJIbHOIO
napyienusi. OO0CyXJIeHUE pe3yIbTaTOB
uccienoBanus. Onpeaenenne kodpduimenta
TPEHUS CKOJIbKEHUS.

N3mepenne cuibl TpEHUS MOKOSL.
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Pemenue 3a1a4 ¢ MCoOab30BaHUEM (POPMYJIIBI
JUISL CUJTBI TPEHUS CKOJIBKEHUS.

AHanu3 ABMKEHUS TEJl TOJIBKO MO ACMCTBUEM
CHJTBI TSKECTH — CBOOOTHOTO TIaJICHHUSI.
OObsicHEeHUE HE3aBUCUMOCTH YCKOPEHUS
CBOOOIHOTO MaJEHUs OT MacChl Tea.

O1ieHKa BEJIMUMHBI CUJIBI TATOTECHMUS,
JNEUCTBYIOIIEN MEKTY ABYMS TEIIAMHU

(m7st pa3HbBIX Macc).

AHanu3 IBUKEHUS HEOECHBIX TeJ

MO/, IEVCTBUEM CHUIIBI TATOTEHUS

(C MCTIOTIB30BAHUEM JIOTIOJTHUTEIBHBIX
HMCTOYHUKOB UH(GOPMAIIHH).

Peuienue 3a1a4 ¢ UCIOIb30BaHUEM 3aKOHA
BCEMHPHOTO TATOTEHUS U (DOPMYJIBI

JUISL pacy€Ta CUJIbI TSDKECTH.

AHan3 OpUTHHAIBHOTO TEKCTA,
OTHCHIBAIOIIETO MPOSIBJICHUSI 3aKOHA
BCEMUPHOTO TATOTEHUS; BHIMIOJHEHUE 3aJaHUN
10 TEKCTY (CMBICIIOBOE UTCHUE).

HabOmronenue u o0Cyx aeHre OnbITOB

10 U3MEHEHHUIO Beca TeJia MPU YCKOPEHHOM
JBIDKCHUM.

AHanu3 ycJlIoBUN BOSHUKHOBEHHUS HEBECOMOCTH
U TIePErpy3KH.

Peuienue 3a1au Ha onpeielieHe Beca Tena

B Pa3UYHBIX YCIOBUSX.
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AHaJIM3 cuJl, ICUCTBYIOIMMNX HA TEJIO,
MOKOSAIIIEECs] Ha Omope.
OrnpeneneHue eHTpa THKECTH Pa3IuIHbIX TeJ

1.3.

3aKOHBI COXpPaHCHHUA

10

Nmnynec Tena. Mi3Menenune
uMITyJbca. UMIyJibc CUIBL.
3aKOH COXpaHEHUS
uMIyjabca. PeaktuBHOE
JIBHOKCHUE.

Mexanuueckas paboTa u
MOIIHOCTb. PaboTa cun
TSYKECTH, YIIPYTOCTH,
TpeHust. CBsI3b DJHEPTUHU U
paboTsl. [ToTeHnmanbHas
SHEprus Tena, HOAHSATOrO
Ha/Jl IOBEPXHOCTHIO 3EMJIU.
ITorenuumanbHas SHEPrus
CXKAaTOU MPYKUHBI.
Kunernueckas sueprusi.
TeopemMa 0 KHHETUYECKOH
SHEPIruM. 3aKOH COXPAHECHHUS
MEXaHUYECKON SHEPTUU

Habmronenue u o0Cy)aeHre OnbITOB,
JEMOHCTPUPYIOLIUX MEPEAAUY UMITYJIbCa

IIPU B3aUMOJEHCTBHUM TEJI, 3aKOH COXPAHEHUS
UMITYJIbCA MPU a0COJIIOTHO YIIPYTOM U
HEYNPYTroM B3aUMOJICHCTBUU TEIL.

AHaJIN3 CUTyalllid B OKPYXAIOIIEH )KU3HU

C UCIIOJIb30BAaHUEM 3aKOHA COXPAHEHHUS
UMITYJIbCA.

Pacno3naBanue siBJIeHUS PEAKTUBHOTO
JBU>KEHUS B IPUPOJIC U TEXHUKE.
[IpuMeHeHne 3aK0Ha COXPAHEHHSI UMITYJIbCa
IJIs1 pacu€ra pe3yabTaToB B3aUMOICUCTBUS TEII
(Ha mpuMepax HEYNPYroro B3auMoJeHCTBHUS,
YOPYroro HEHTPATIBHOTO B3aUMOJACHCTBHUS IBYX
OJIMHAKOBBIX TEJ, OJHO U3 KOTOPBIX
HETIOJIBUYKHO).

Pewenne 3a1a4u ¢ MCHOJIB30BAHUEM 3aKOHA
COXpPaHEHUS UMITYJIbCA.

Omnpenenenre pabOTHI CUITBI YIIPYTOCTH

IpU NOIBEME TPy3a C UCIIOJIb30BAaHUEM
HEMOJIBM)KHOTO U MOABUKHOTO OJIOKOB.
N3mepenne MOIHOCTH.

N3Mmepenne noTeHnanbHON S3HEPTUH YIIPYTO
nehOpMUPOBAHHOMN NPYKUHBI.
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N3mepeHre KHHETHYECKOM SHEPruU Teja

10 JUIMHE TOPMO3HOTO MYyTH.
DKCNEPUMEHTAILHOE CPABHEHUE U3MEHEHUS
MOTEHIMAJIbHON ¥ KHUHETUYECKON SHEPTUM TeJla
IIPY JIBUKEHUH IO HAKJIOHHOM IIJIOCKOCTH.
DKCIepUMeHTalbHas MPOBEPKa 3aKOHA
COXPaHEHHSI MEXAHUYECKON SHEPTUU

IpU CBOOOTHOM MaJICHUHU.

[IpyumeHeHne 3aK0OHa COXpAHEHUS
MEXAHUYECKON SHEPrUH I pacuéra

MOTEHIIMAIBHON U KWHETUYECKOW SHEPTUM Tea.

Pemenue 3ada4 C UCIIOJIb30BaHUCM 3aKOHa
COXPaHCHHUA MEXaHNYECKOU OHCPIHUH

Utor

0 TIO pa3aeny

40

Pasznena 2. Mexannueckue KoJ1e0aHUA U BOJHBI

2.1

Mexaau4ueckue
KOJIcOaHus

5

KonebarenbHoe ABUKEHUE.
OCHOBHBIE XapaKTEePUCTUKU
KOJIeOaHUM: TIEPHOI,
4acToTa, aMIUIUTY/Ia.
Marematnieckuii u
MPY>KUHHBIN MasiTHUKH.
IIpeBpamenue sHEprun
pH KoJieOaTeIbHOM
JIBIDKCHU.

3aTyxaronue KojaeoaHus.
BoiHyX/1€eHHbIE KOI€0aHMUsI.
Pe3onanc

HaOmronenne xoiaedanuii o JEMCTBUEM CHUIT
TSDKECTH M YIIPYTOCTH M OOHAPYKEHHUE
0I00HBIX KOJIEOaHUI B OKPY>KAIOIIIEM MUDE.
AHam3 Koje0aHuii rpy3a Ha HUTH U

Ha nipyxuHe. OnpenenecHue 4acTOThI
KOJIeOaHWM MaTEMaTHYECKOTO U MIPYKMHHOTO
MasITHUKOB.

HaOmronenne u 00bICHEHHE SIBIICHUS
pe3oHaHca.

HccenenoBanue 3aBUCUMOCTH TIEPHO/IA
KOJICOaHM IMOBEIICHHOTO K HUTH TPy3a

OT JUIMHBI HUTH.
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[TpoBepka HE3aBUCUMOCTH MEpUOIa KoJieOaHU

rpysa, IOJABCUICHHOI'O K JICHTC, OT MAaCChHI I'py3a.

Habmronenue u o0Ccy)aeHre OnbITOB,
JEMOHCTPHUPYIOIINX 3aBUCUMOCTbH IEPHOIa
KOJIeOaHMI MMPYKUHHOTO MAasITHUKA OT MacChl
rpy3a U KECTKOCTU TIPYKUHBI.

[TpuMeHneHre MaTeMaTHYECKOTO U IPYKUHHOTO
MasTHUKOB B Ka4€CTBE MOJICIICH SISl OTTUCAHUS
KOJIeOaHUI B OKPYKAIOIIEM MUDPE.

Pemenne 3amay, CBSA3aHHBIX C BEIYUCICHUEM
WJIU OIICHKOW 4acTOTHI (Iepruoja) KojaedaHui
H3mepenue yckopenusi c60600H020 nadeHus

2.2

Mexannueckue
BOJIHBI. 3BYK

MexaHuyecKkre BOJIHBI.
CBoiicTBa MEXaHUYECKUX
BOJIH. [IposioabHbBIE U
nornepeyHblie BOJIHBL. JlinHa
BOJIHBI U CKOPOCTb €€
pacrpocTpaHeHus.
MexaHn4eCcKre BOJTHBI

B TBEPAOM TEIIE,
CEHCMUYECKNE BOJIHBI.
3BYK. ' pOMKOCTB 3BYyKa U
BbICcOTa TOHA. OTpakeHue
3Byka. MH(pa3Byk u
yIbTPa3BYK

OOHapyXeHue U aHAJIU3 BOJIHOBBIX SIBJICHHI
B OKPY’KafOIIEM MHpE.

HaGnronenue pacnpocTpaneHust Mpoa0IbHbIX
Y TIONIEPEYHBIX BOJIH (HA MOJICNIN) U
0OHapyKCHHE aHAJIOTUYHBIX BHIOB BOJIH

B IIPUPOJE (3BYK, BOJIHBI HA BOJIE).
Brruucnenue 1auHbI BOJHBI U CKOPOCTH
pacmpocTpaHeHUs 3ByKOBBIX BOJIH.
DKCHEepUMEHTAIBHOE OTIPE/IeIICHIE TPAHUI]
YaCTOTHI CJIBIIIIMMBIX 3BYKOBBIX KOJICOaHUIA.
HaGnronenue 3aBUCUMOCTH BBICOTHI 3BYKa

OT YacCTOTHI (B TOM YHUCJIE, C UCIIOIH30BAHUEM
MY3bIKaJTbHBIX HHCTPYMEHTOB).

HaGnronenue u oObsicHeHUE SIBIICHUS
aKyCTHYECKOTO Pe30HaHCa.
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AHanu3 OpUTrHHAIBHOTO TEKCTa, TOCBAIIEHHOTO
UCITI0JIb30BAHUIO 3BYKa (WM YJIbTPa3BYKa)

B TEXHUKE (IXOJIOKAIMs, YIbTPa3BYK

B MEJIUIIMHE U JIp.); BBITIOJHEHHUE 3aJIaHU/

0 TEKCTY (CMBICJIOBOE YTCHUE)

Hrtoro no pazneny

15

Pa3znean 3. BHCKTPOMaFHI/ITHOe moJI€ U IJICEKTPOMAIrHUTHLIC BOJIHBI

3.1 | DeKTpOMarHuTHOE 6 DIJIEKTPOMArHUTHOE TOJIE. [Toctpoenue paccyxaeHuii, 000CHOBBIBAIOIIUX
noJjie u DJIEKTPOMArHUTHBIE BOJIHBL. | B3aUMOCBSI3b DJIEKTPUUECKOTO0 K MAarHUTHOTO
AJIEKTPOMArHUTHBIC CgoricTBa MOJIEN.

BOJIHBI 3JEKTPOMArHUTHBIX BOJIH. DKCIEPUMEHTAIBHOE U3YUEHUE CBOMCTB
[IIxana 3MeKTPOMAarHUTHBIX | 3JIEKTPOMArHUTHBIX BOJIH (B TOM YHCJIE
BOJIH. Mcnonbs3oBanue C TIOMOIIIBI0 MOOUJILHOTO TelieoHa).
AJIEKTPOMArHUTHBIX BOJIH AHaJIN3 PEHTI€HOBCKUX CHUMKOB
JUISl COTOBOM CBSI3H. YeJI0BEYECKOr0 OpraHmus3ma.
DJIEKTpPOMarHuTHas pupoa | AHAJIN3 TEKCTOB, OMUCHIBAIOIINX MPOSIBICHUS
ceeta. CKOpOCTh CBETAa. AJIIEKTPOMArHUTHOTO U3IyYEHHUS B IPUPOJIE:
BosiHOBBIE CBOMCTBA CBETa | )KUBBIC OPTaHU3MBI, U3TyUYCHHS] HEOCCHBIX TEl
(CMBICJIOBOE UTEHUE).
Pacnio3HaBaHue 1 aHAIU3 pa3IUYHBIX
MIPUMEHEHUI 3JIEKTPOMArHUTHBIX BOJIH
B TEXHUKE.
N3yueHune BOJTHOBBIX CBOMCTB CBETA.
Pemenue 3amau ¢ ucnoiab3oBanueM Gpopmyi
JUISl CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JUTMHBI
BOJIHBI M YaCTOTHI CBETA
Utoro no paznery 6
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Pa3nen 4. CBeToBbIE AIBJICHUS

4.1

3aKOHEBI
pacrpocTpaHeHuUsI
CBETa

JlydeBast MoJieIb CBETA.
HcTouHUKH CBETA.
[IpssmonuHeHOE
pacrpocTpaHeHHe CBETa.
3atmenusa ConHua u JIyHBL.
Otpaxenue cera. [Lnockoe
3epKajo. 3aKOH OTPaKEHUs
CBeETa.

[Ipenomiienue cBeta. 3aKOH
npenomiieHus ceeta. [TomHoe
BHYTPEHHEE OTPaKECHUE
cBeTa. Vcnonn3oBanue
MOJTHOTO BHYTPEHHETO
OTPAKECHUS B ONITUYECKUX
CBETOBOJIaX

Habmronenue onpITOB, IEMOHCTPUPYIOITUX
SIBJICHUE TIPSMOJMHEHHOTO pacIpOCTPaHCHUS
cBeTa (BO3HUKHOBEHHME TCHU U TOJIYTECHH ),

U WX UHTEPIpETaIs ¢ UCTIOJIb30BAaHUEM
MIOHSTHS CBETOBOTO Jyya.

OO0BsicHEHHE U MOJICIIMPOBAHUE COJTHEUHOTO U
JIYHHOT'O 3aTMEHHU.

HccnenoBanue 3aBUCUMOCTH yTIJIa OTPaKEHUS
CBETOBOTIO JIy4a OT yIJjia HajcHusl.

N3ydeHune cBONCTB H300paKEHUS B INIOCKOM
3epKare.

HaGmronenne n 0o0bSICHEHHUE OIBITOB

0 MOJIYYEHHUIO N300paKEHUI B BOTHYTOM U
BBINYKJIOM 3epkanax. Habmoaenue u
00BSICHEHHE OIBITOB TI0 MPEJIOMJICHUIO CBETa
Ha rpaHUIle Pa3JIMUYHBIX CPEJl, B TOM YHUCJIE
OTIBITOB C MOJIHBIM BHYTPEHHUM OTPA’KEHHUEM.
HccnenoBanue 3aBUCMMOCTH yIia
MpEeJIOMJICHHS OT yTJla MaJeHusi CBETOBOTO JIyda
Ha rpaHUIIE «BO3TYX—CTEKJIIO».
Pacrnio3naBanue siBII€HUM OTpaXEHUS U
MPEJIOMIICHHS CBETA B OBCEIHEBHOM JKU3HU.
Amnann3 u 00BSICHCHHE SBJICHUS ONTUYECKOTO
MHpaxa.

Pemrenune 3ama4d ¢ MCHOIb30BaHUEM 3aKOHOB
OTPXKECHUS U TIPEJIOMIICHUS CBETA
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4.2 | JIuH3BI U ONITUYECKHUE 6 JIunza. Xox nydeit B muHze. | [lomydyeHue n3o0paxeHuid ¢ MOMOIIBIO
puOOpPHI OnTuyeckas cucreMa coOuparolel U paccenBaroleH JIHH3.
doToanmapara, mukpockona | Onpenenenue GOKyCHOTO pacCTOSHUS U
u Teneckomna. ['na3 kak ONTUYECKOU CUJTBI COOMPAIOIIECH JINH3HI.
ONTUYECKast CUCTEMA. AHaIN3 yCTPOWCTBA U IPUHLIUIIA TEUCTBUSA
bnuzopykocTs 1 HEKOTOPBIX ONTUYECKUX MPUOOPOB:
JaTbHO30PKOCTh ¢doroanmnapara, MUKpPOCKOTIA, TEIECKOIIA.
N3ydenune Moaenu riaza Kak ONTHYECKON
CUCTEMBbI. AHAJIU3 SIBJICHUIN OJIM30pPYKOCTH
U JaIbHO30PKOCTH, IPUHIIUIA IEUCTBUS
OUYKOB
4.3 | Paznoxxenue 6emoro 3 Paznoxxenue 6emoro crera Habmronenue pasnokeHus 6e10ro cBeta
CBETa B CIIEKTP B criekTp. OnbrTel HeroTOHA. | B ciekTp.
Clio)keHue CeKTpaAIbHBIX Habmonenue u o0bsICHEHHE OIBITOB
uBeToB. J(ucnepcus ceera IO MOJYYEHHUI0 0€JI0T0 CBETa MPHU CI0KEHUU
CBETA pa3HBIX LIBETOB.
[IpoBenenrie u 00BICHEHUE OTIBITOB
110 BOCIIPUSITUIO I[BETA MPEIMETOB MPU UX
HAOJIIOICHUH Yepe3 1IBETOBbIE (QUIIBTPHI
(LIBETHBIE OYKH)
Utoro no pazneny 15
Paznen 5. KBaHnToBbI€ SIBJICHUS
5.1 | Ucnyckanue u 4 OmnbiTel Pezepdopna u OO6cyxaeHue nenu onsiToB Pezepdopaa

IIOTJIOICHUEC CBETA
aTOMOM

IJJaHETapHas MOJIEb aTOMa.
Monens atoma bopa.
Hcnyckanue u MoriomeHue

ITIO UCCJIEAOBAaHHNIO aTOMOB, BbIABHKCHUC
TUIIOTE3 O BO3MOKXHBIX PE3YyJIbTaTaXx OIIbLITOB
B 3aBUCHMMOCTH OT IIPCAIIOJIaracMoro CTpoCHuA
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cBeTa aTOMOM. KBaHTBHI.
JInHenuaTteie CIIEKTPbI

aTOMOB, ()OPMYJIMPOBAHUE BHIBOJIOB

U3 pE3yJIbTATOB OIBITOB.

OO0cyx1eHrne NpOTUBOPEUHI IJITaHETAPHOU
MOJIEJIM aTOMa U OCHOBAHUU Il TUIIOTE3bI
bopa o cranroHapHBIX OpOUTAX JIEKTPOHOB.
Habnronenue CrulonHbIX ¥ JIMHEWYaThIX
CIIEKTPOB U3JIy4YE€HUS PA3JINYHBIX BELIECTB.
OObsiCHEHUE TMHENYATHIX CIIEKTPOB U3ITYYCHUS

5.2

CTtpoeHune aTOMHOTO
sanpa

PagnoaktuBHOCTH. Anb(a-,
0eTa- ¥ raMMa-u3IIydeHUsI.
CtpoeHue aTOMHOTO s1pa.
Hyknonnas moaenp
aTOMHOTO s1pa. M3oTorsl.
PagnoakTusHbIE
npeBpaieHus. [lepuon
MOJIypacmajia aTOMHBIX SAEP

OO0cyxeHne BO3MOKHBIX THIIOTE3 O MOJCIIIX
CTPOCHHUS SAIpa.

Onpenenenue coctaa siaep MO 33 JaHHBIM
MAaCCOBBIM U 3aPsAI0BbIM YUCIIAM U

IO TIOJIOKEHUIO B MEPUOAUYECKON CUCTEME
2JIEMEHTOB.

AHanu3 U3MEHEHUS COCTaBa sJIpa U €T0
MOJIOKEHUS B IEPUOJIMYECKON CUCTEME

IPU 0-PaTUOAKTUBHOCTH.

HccnenoBanue TpEKOB 0-4aCTHI] IO TOTOBBIM
dboTorpadusim.

OGHapyXeHHe U U3MEPEHUE PaguaIlliOHHOTO
¢dhoHa ¢ TTOMOIIIBIO JI03UMETPA, OLICHKA €T0
WHTCHCUBHOCTH.

Ananu3 OHOJIOTHYECKUX N3MEHEHUH,
MPOUCXOAAIINX MO IEHCTBUEM
PaIMOAKTUBHBIX U3JTyUYCHUMU.
Hcnonbp3oBaHne paOaKTUBHBIX U3TyYEHUN
B MEIUIINHE
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5.3| SAnepHble peakuuu 7 SAnepubie peakiuu. 3akonsl | Pemienue 3amad ¢ UCNOJIb30BaHUEM 3aKOHOB
COXpaHEHUs 3apsA0BOr0 U COXpaHEHUSI MAaCCOBBIX U 3apsAI0OBbIX YUCEI
MacCOBOTO YKCeNl. DJHEPTUsl | Ha OompeeleHUE pe3yIbTaTOB SAEPHBIX
CBSI3M aTOMHBIX sijiep. CBsi3b | peakiuii; aHajau3 BO3MOXKHOCTH WU
Macchl ¥ 3Hepruu. Peakuny | HEBO3MOKHOCTH SIICPHOM pEaKIUU.
CUHTE3a U JACIICHHUS sITIEP. OueHKa 3HEepruM CBS3H sIIEp C UCIOJIb30BaHUEM
Hctounuku sneprun ConHia | popMyiisl DUHIITEHHA.
v 3BE31. AnepHas OO0cyxieHue NEePCIeKTUB UCTIOIb30BaAHUS
sHepreTuka. [erictBus YIPABIIIEMOTO TEPMOSIZIEPHOIO CUHTE3A.
PaJAMOAKTUBHBIX W3iIydeHuil | OOCyXJIeHHE MPEUMYIIECTB U 3KOJIOTUYECKHUX
Ha YKUBBIE OPTaHU3MBI npo0sieM, CBI3aHHBIX C SIEPHON 3HEPTEeTHKOM

Wroro no pazneny 17

IHoBTOpHUTEIBLHO-0000 1AM MOAYIb

[ToBTOpEHUE U
o00o01IeHne
CoJIepKaHus Kypca
busuku 3a 7-9 Kimaccel

3

CucremaTuzanus u
000011I€eHHE TPEAMETHOTO
COJIEpKaHUs U OIbITA
NeSITEIIbHOCTH,
pUOOPETEHHOTO

IIpU U3YYCHHUH BCETO Kypca
(bU3UKH OCHOBHOTO OOIIIETO
oOpa3oBaHUs.

IToaroroBka K OCHOBHOMY
roCy/1lapCTBEHHOMY
AK3aMeHy Mo (u3nKe

JUIsL 00yJarommxcs,
BBIOpABUINX ATOT YUEOHBIN
npeaMer

BrimonHenne yueOHbIX 3ajaHu, TPEOYIOITUX
JEMOHCTpAIlUA KOMIIETEHTHOCTEH,
XapaKTEePU3YIOIIUX €CTECTBEHHOHAYUYHYIO
TPaMOTHOCT:

— MPUMEHEHUS TTOJTYYEHHBIX 3HAHUI

JUIS HAYYHOTO OOBICHEHUS (PU3NUECKUX
SIBJICHUM B OKPY’KAIOLIEN IPUPOJE,

B IIOBCEIHECBHOM KM3HU U BBISABJICHUS
(U3UIECKUX OCHOB PsiJla COBPEMEHHBIX
TEXHOJIOTHH;

— MIPUMEHEHUST OCBOSCHHBIX
AKCIEPUMEHTAJIbHBIX YMEHUN

JUISL UCCTIEOBAaHUS (PU3UYECKUX SBICHUH,
B TOM YHMCJIE JJIs1 TPOBEPKHU TUIIOTE3
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Y BBISBIICHUS] 3aKOHOMEPHOCTEH.

Pemenne pacu€THbIX 3a/1a4, B TOM YHCIIE
IPEINOJIAraloIIuX UCII0NIb30BaHUE (PU3NUECKUX
MO/JIeJI€N 1 OCHOBAHHBIX Ha COAECPKAHUU
Pa3IMYHBIX Pa3lAeNoB Kypca (GPU3HKH.
BerlinonHeHue 1 3ammTa rpyIninoBbIX Wiu
WHIUBUIYAIBHBIX IPOEKTOB, CBA3aHHBIX

C coJiep>KaHUeEM Kypca (pU3uKu

Hroro mo pasmeny 3
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME
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