MyHuIMnaisHOEe aBTOHOMHOE 00111e00pa30BaTENbHOE YUPEKICHUE
«I'opon mopor» ropoaa Ilepmu

PABOYAA ITPOITPAMMA OCHOBHOI'O OBIIEI'O
OBPA30OBAHUAA

OU3UKA

(0a30BBIM YPOBEHbD)

(7-9 xmacc)



Pabouass mporpamma mo yuyebHomy mnpeametry «Dusuka» (0a30BbIii YpOBEHb)
(mpeametHas obnacte «EcTecTBEHHO-Hay4YHBIE MPEAMETHIY) (Jajee COOTBETCTBEHHO —
nporpaMMa o (¢usuke, (pU3MKa) BKIIOYACT MOSICHUTEIBHYIO 3aIUCKY, COJCpKaHUE
oOyueHusl, TUIaHUPYEMbI€ Pe3yJIbTaThl OCBOCHUS MPOTPaMMBI 10 (PU3UKE, TEMATUIECKOE
IUTAHUPOBAHHUE.

INOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsSl COCTaBJIEHA
Ha OCHOBE TOJIOKEHUN M TpeOOBaHWN K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YPOBHE
OCHOBHOM 00pa3oBaTenbHOW mporpammbl, npenactaBieHHeix B DPI'OC 00O,
dbenepanpHolt paboueil mporpamMmbl 10 ydyeOHOMy mnpenmery «®Puszuka (06a30BbIN
YPOBEHB)», a Takke Cc yuérom pabodeil mporpammbl BocnuTanus u Konuemiuu
npenoaaBaHus yueOHoro npeamera «dusmkay.

ConepxaHue mporpaMMmbl 1O  (PU3MKE HalpaBiIeHO Ha (opMupoBaHHE
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH OOYYaIOIIMXCA U OpraHU3alui0 U3y4yeHUs (PU3UKH
Ha JeATEJIbHOCTHOM OCHOBE. B mporpamme mno ¢usuke y4uTBHIBAIOTCS BO3MOXHOCTH
ydueOHoro mnpeamera B peanuzanuu TpedboBanuitk PI'OC OOO k MmIaHUPYEMbIM
JUYHOCTHBIM M METaNpeIMETHBIM pe3yJibTaTaM OOY4YEHUs, a TaKKe MEXIPEIMETHbIC
CBSI3M €CTECTBEHHO-HAyYHBIX Y4Y€OHBIX MPEAMETOB HA YpPOBHE OCHOBHOTO OOILEro
oOpa3oBaHuUs.

[IporpamMma 1o (Qu3uKe ycTaHAaBIMBAET paclpeneieHre ydyeOHOro marepuala
no rojgaMm oOydeHus (MO Kjaccam), MpeajaracT MPUMEPHYIO TOCJIEI0BATEIHHOCTh
U3y4EHHUs TEM, OCHOBaHHYIO Ha JIOTMKE Pa3BUTHUS MPEAMETHOIO COACpKAHUS U yuéTe
BO3PACTHBIX OCOOEHHOCTEHN 00yUYarOIIMXCA.

[IporpamMma no ¢u3uke pazpaboTaHa C LEIbI0 OKa3aHUs METOJUYECKOW MOMOIIU
YUUTENIO B CO3/1aHUU paboueil mporpaMMsl [0 y4eOHOMY IIpEeIMETY.

duszuka SBISIETCS CHUCTEMOOOPa3yIOIIUM JJisi €CTECTBEHHO-HAYUYHBIX Y4eOHBIX
IPEIMETOB, MOCKOJIBKY (PU3NYECKUE 3aKOHBI JISKAT B OCHOBE IMPOILIECCOB W SIBICHUM,
U3y4aeMbIX XUMHEH, Ouoorueit, actpoHoMuew u (usmdeckoil reorpadueit, BHOCUT
BKJIaJ] B €CTECTBCHHO-HAYYHYIO KapTHHY MHUpa, MPENOCTaBIsgeT HaumbOojee SCHBbIC
o0pa3ipl MPUMEHEHHUS HAyYHOTO METOJa TMO3HAaHHs, TO €CTh Crmocoba MOJydeHus
JIOCTOBEPHBIX 3HAHUM O MHUPE.

Onna w3 TIaBHBIX 3ajad  (PU3MYECKOro oOpa3oBaHUS B CTPYKType OOIIEro
00pa30BaHUs COCTOUT B (JOPMHUPOBAHUN €CTECTBEHHO-HAYYHOM TPAaMOTHOCTH M UHTEpeca
K HayKe y oOy4Jaromuxcsi.

Nzyuenne usmku Ha 0a30BOM YpPOBHE MPEAINONIAracT OBJAJACHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIINMH €CTeCTBEHHO-HAYYHYIO TPAMOTHOCTb:

HAy4HO OOBSICHSTH SIBJICHUS,

OLIEHHMBATh U TOHUMATh OCOOCHHOCTH HAyYHOT'O UCCIIEI0OBAHMUS,;

WHTEPIPETUPOBATh JIaHHBIE W  HWCIOJB30BaTh HAY4YHBIE JIOKA3aTEIhCTBA
JUTSL TIOJTY9€HUS BEIBOJIOBY.



Lenu n3yyenus GuU3MKU Ha YpPOBHE OCHOBHOT'O 00IIero 0Opa30BaHUs OMpeIeTIeHbI
B Konnenmuu mnpenonaBanms ydeOHOTO TpeameTra «Duszmka» B 00pa3oBaTEIbHBIX
OpraHu3aIUAX Poccuiickou denepanuu, PEATU3YIOLINX OCHOBHEIE
oOmieoOpa3oBaTeibHbIe  TPOTpaMMBbl,  yTBepkAEHHON  pemennem  Koserun
MunucrepcTBa npocsernienus: Poccuiickoit deneparuu (mpotokod ot 3 Aexadps 2019 .
No TTK-4BH).

Henu uzyuenust pusmku:

npuoOpeTeHre HUHTEpeca M CTPEMIICHHUS OOYyYalolUXCs K HAyYHOMY H3Y4YEHUIO
IPUPOBI, PA3BUTHUE WX UHTEIIEKTYATbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TPEICTABICHUH O HAYYHOM METOJE TO3HaHUS U (OPMHUPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOLUM SIBIICHUSM;

dbopMHpOBaHHE HAYYHOTO MHMPOBO33PEHUSI KaK pe3yjibTaTa HW3Y4YEHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

dbopMupoBaHrEe TpEACTaBICHUH O ponu GU3UKKA I Pa3BUTHUS  APYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE MPEJCTABICHUN O BO3MOXHBIX cepax Oymyimed mpodecCuoHaTbHON
JeSATEIbHOCTH, CBSI3aHHOM C (PU3MKOM, MOATOTOBKA K JajdbHEHIIEMY OOYYEHUIO B 3TOM
HaIPaBJICHUU.

JlocTikeHre 3THX 1eJield MporpaMMbl 10 (PU3KMKEe HA YPOBHE OCHOBHOTO OOIIETro
oOpa3zoBaHus 00ECIIEUNBACTCS PEIICHUEM CIICTYIONINX 3a/1a4:

MpUOOpETEHUE 3HAHMI O JUCKPETHOM CTPOCHUU BEIIECTBA, O MEXaHUUYECKUX,
TEIJIOBBIX, DJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

npuUOOpETeHHE YMEHUN OMUChIBaTh U OOBACHATH (DUUYECKUE  SIBICHUS
C UCIOJIb30BaHUEM TMOTYUYCHHBIX 3HAHUM;

OCBOEHHE METOJIOB PEIICHUs MPOCTEUINNX PACUETHBIX 3a/1ady C HCIOJIb30BaHUEM
buznyecKkux Mojiesiel, TBOPUYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMCHHMA HAOMIOIaTh TPHUPOJHBIC SIBICHUS U BBITIOJHSATH OIBITHI,
nabopatopHble PabOTHl U AKCHEPUMEHTAIbHBIC HCCIEIOBAHUS C HCMIOJIb30BAHUEM
U3MEPUTENBHBIX TPUOOPOB;

OCBOEHHE TTPUEMOB paboThl ¢ UHGOpMalel (PU3NUECKOTO COJIepIKAHUSI, BKITIOUas
UHOOPMAITUI0O O COBPEMEHHBIX JOCTHXKEHUSX (PU3MKH, aHadu3 U KPUTHYECKOE
OlLICHMBaHUE UH(POPMALINH;

3HAKOMCTBO €O cdepamu MpohEeCCHOHAIIBHOM JEATCIbHOCTH, CBS3aHHBIMH
c (U3MKON, W COBPEMEHHBIMH TEXHOJOTHSIMU, OCHOBAaHHBIMH Ha JOCTHIKEHUSIX
(bu3MUeCcKO HAYKH.

Ha wusyuyenue ¢usuku (0a30Bbli ypOBEHb) Ha YPOBHE OCHOBHOI'O OOILEro
obpasoBanusi orBoautTcs 238 yacoB: B 7 kimacce — 68 vacoB (2 waca B HeIeno),
B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kiacce — 102 yaca (3 yaca B Hefienio).

[Ipenaraemsliii B mporpamme o (pu3uKe nepeueHb 1a00paTOPHBIX padOT U OTIHITOB
HOCUT PEKOMEHJATeNIbHBIA  XapakTep, YYUTedb JelaeT BBIOOP MPOBEACHUS
7ab0paTOpHBIX pabOT U ONBITOB C YYETOM HMHIUBHAYyATbHBIX OCOOCHHOCTEH
oOy4Jarommxcsi, CHUCKA DSKCIEPUMEHTANIbHBIX 3aJaHui, TMpejJiaraéMbIX B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOT'O 3K3aMeHa Mo (pusuke.



COAEPKXAHUE OBYYEHUA

7 KIIACC
Paznen 1. ®u3zuka u eé posib B IO3HAHMHU OKPY KAKOIIEr0 MUpa
®usuka — Hayka o0 npupoxae. SBneHus npuponbl. DuU3nyUecKue SABIICHUS:

MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBEIE.
dusnueckue BeIMUUHbL. M3Mepenue pusnyeckux BeandnH. Gusndeckue npuoopsI.
[TorpemHocTh U3MepeHnit MexayHapoiHas CucTeMa eIMHUIL.

Kak ¢usuka w  gpyrue  ecTeCTBEHHbIE HAayKH  M3y4aloT  IPUPOJY.
EcTecTBeHHO-Hay4HBI METO/]T TO3HAHUS: HA0JI0ICHUE, TOCTAHOBKA HAYYHOT'O BOMPOCA,
BBIJIBUKEHUE TUTIOTE3, IKCIIEPUMEHT TI0 TTPOBEPKE TUTIOTE3, 00BICHEHHE HAOII0AaEMOTO
aBieHus. Onucanue GU3NYECKUX SIBICHUN C TOMOIIBIO MOJICIICH.

Jlemoncmpayuu
MexaHnuecKue, TEIIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUSI.
duznyeckue NpudOPsI U MPoLieypa MPSMbIX H3MEPEHUM aHAIIOTOBBIM U ITU(POBBHIM
pruOOpoM.

JlabopamopHhwvie pabomul u onvimol

Omnpenenenue 1EHBI ACICHUS Kbl U3MEPUTEITHLHOTO MpUoopa.

N3mepenune paccTosiHUM.

N3mepenne 00bEMa )KUIKOCTH U TBEPJIOTO TENA.

Omnpenenenue pa3MepoB MabIX TeIl.

N3mepenne TtemriepaTyphl MPU MOMOIIM KUIAKOCTHOTO TEPMOMETpPA M JaTUUKA
TEMIIEPATYPHI.

[IpoBenenue uccienoBanus MO MPOBEPKE TUIIOTE3BI: JAIbHOCTh MOJIETA MIAPHKA,
MYyIIEHHOT'0 TOPU30HTAJILHO, TEM 0OJIbIle, YeM OOJIbIIIe BHICOTA ITyCKa.

Pa3znen 2. [lepBoHavaibHbIE CBEeJIEHUS O CTPOEHUH BellleCTBA

CrpoeHue BeniecTBa: aTOMbl U MOJIEKYJIBI, UX pa3mepbl. ONbITHI, JOKa3bIBAIOIINE
JVCKPETHOE CTPOCHHE BELIECTBA.

JIBmxeHne yactull BeniectBa. CBsI3b CKOPOCTH IBUKEHUS YACTUL C TEMIIEPATYPOIl.
BbpoyHoBckoe aBmxenue, nuddysus. BzanmoaencTere 4acTuil BEIECTBA: TPUTSHKEHUE
Y OTTAJIKABaHUE.

ArperaTHple COCTOSIHUSI BELIECTBA: CTPOCHHME Ta30B, XUIKOCTEM M TBEPIBIX
(KpUCTAITMYECKUX) Tel. B3auMocBsi3b MEXAY CBOMCTBAMU BEHIECTB B PAa3HBIX
arperaTHbIX COCTOSIHUSIX W HMX aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. (OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu

Habmronenue 6poyHOBCKOTO JIBHYKEHUS.

Ha6nronenue nuddysun.

HaGmonenne sBIeHUH, OOBACHSIONIUXCS TPUTSHKECHUEM WM OTTaJIKWBaHUEM
YacTHIl BEIIECTBA.



JlabopamopHhwvie pabomul u onvimol
OneHka quameTpa aroma METOJIOM PSZIOB (C UCTIOIb30BaHueM (pororpaduii).
OnbITHl 110 HAOTIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.
OnbITH IO 0OHAPYKEHUIO TEUCTBUS CHII MOJICKYJIIPHOTO MPUTSDKCHUS.

Paznen 3. /[Bu:keHune u B3anMoIelCTBHE TeJ
Mexannueckoe nBuxeHrne. PaBHOMepHOE 1 HEpaBHOMEpHOE ABUKEHHE. CKOPOCTb.
CpenHsisi CKopoCTh TPU HEPABHOMEPHOM JIBH>KEHUU. Pacy€T myTu v BpeMEeHU JIBHXKCHUSI.
SBneHne nHEPLUMU. 3aKOH MHEpUUU. B3anMmoneicTBre Tel KaK MPUYMHA U3MEHEHHUS
CKOpOCTH ABWKEHHMs Tenn. Macca kak mepa uHepTHOCTH Tena. [moTHOCTh BemecTsa.
CBs13b IVIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHHIIE 00bEMA BELIECTBA.

Cuia KaK XapakTepucTuka B3auMoaencTBusa Ten. Cuia ynpyroctu M 3akoH I'yka.
N3mepeHne cuiibl C MOMOUIBI0 JUHAMOMETpPA. SIBIICHUE TATOTEHUA U cuiia TshkecT. Criia
TSDKECTH Ha Apyrux 1uiaHerax. Bec tena. HeBecomocTs. CnoxkeHue Cuil, HApaBJICHHBIX
no ogHoM mnpsimoi. PaBHogmelcTByromasi cui. Cuna TpeHusi. TpeHHe CKONbXKEHUs U
TpeHUE NOKOsl. TpeHue B IpuUpoie U TEXHUKE.

Jlemoncmpayuu
Ha6nronenue MexaHMuecKoro IBMXKEHHUS Tela.
N3Mmepenne CKOpoCTH MPSIMOIUHEHMHOTO JBUKECHHUS.
Hab6nronenue siBneHust HHEPIUU.
HaObnronenue u3MeHeHus: CKOPOCTH MPY B3aUMOEHCTBUU TEJL.
CpaBHeHUE Macc 1O B3aUMOAECHCTBUIO TE.
CrnoxeHue cuil, HanpaBJIEHHBIX MO OJHOM MPSIMOIA.

JlabopamopHhwvie pabomul u onvimoi

OrnpeneneHne CKOPOCTH PAaBHOMEPHOTO JIBHKEHUS (IIapUKa B )KUIAKOCTH, MOJCIIH
AIIEKTPUUYECKOTO aBTOMOOMJIS M TaK Jiajee).

Omnpenenenre CpeaHe CKOPOCTH CKOJIbKEHUS OpycKa WM [IapUKa M0 HAKJIOHHOU
MJIOCKOCTH.

Ornpenenenue IOTHOCTU TBEPIOTO TeNA.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb pacTshKeHUs (1edhopMalivm) Mpy>KUHbI
OT MIPUWIOKEHHOU CHJIBI.

OnbIThI, IEMOHCTPUPYIOIINUE 3aBUCUMOCTh CUJIbI TPEHUSI CKOJIBKEHHUS OT Beca Tella
U XapakTepa COMPUKACAIOLINXCS TOBEPXHOCTEH.

Paznen 4. /laBiieHue TBEPABIX TeJl, AKMIAKOCTEN U ra30B

HNanenne. CriocoObl yMEHBIICHHWS M yBEJIWYEHUs JaBiieHus. JlaBieHue rasa.
3aBUCUMOCTH JaBJIEHUS raza oT 00bEma, Temneparypsl. [lepenaya gaBiaeHus: TBEPILIMU
TeJIaMHU, JKUJAKOCTSIMU M Ta3amMu. 3akoH Ilackang. IIHeBMarudyeckue MallvHBI.
3aBUCUMOCTh JIaBJICHHUSI JKUJIKOCTH OT TIYyOWHBL. ['HMapocTaTuyeckwii mapajokc.
Coob6maromuecs cocyanl. ['napaBinyeckue MeXaHu3Mbl.

Atmochepa 3emuim u armocepHoe pgaBieHue. I[IpUuuHBI CyHIECTBOBAaHUS
BO3NyIIHONW 00oyouku 3emnu. OmnbiTt Toppuuemnu. HM3mepenue arMochepHOTro
JaBJICHUsS. 3aBUCHUMOCTh aTMOC(EpHOro JaBJIEHHUs OT BBICOTHI HAJ YPOBHEM MOpS.



[TpuGopk! 1715 M3MEPEeHUsT aTMOC(PEPHOTO TABICHHUS.
JleiicTBHE >KUAKOCTH W Ta3a Ha TOTPY)XEHHOE B HUX TeJo. BrITankuBaromias
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jlemoncmpayuu

3aBUCUMOCTH JIaBJICHUS ra3a OT TEMIIEPATYyPHhI.

[lepenaua naBiieHUs KUIKOCTHIO U Ta30M.

Coobmraromuecs CoCy/ibl.

I'mppasnuuecknii npecc.

[IposiBenue nercTBUs aTMOCHEPHOTO J1aBJICHUS.

3aBUCUMOCTh BBITAJIKABAIOIICH CHUJIIBI OT O0BEMA MOTPYKEHHOW YacTH Tela U
TUIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEHN CUIIbI BECY BBITECHEHHOM KUIKOCTH.

VYcmoBue T1UIaBaHWs TEN: IUIABAHWE WM TOTPYKEHUE TEl B 3aBUCUMOCTH
OT COOTHOIIICHUS TNIOTHOCTEH TeNa U KUIKOCTH.

JlabopamopHhwvie pabomul u onvimol

HccnenoBanne 3aBUCUMOCTH Beca Tela B BOJAE OT 00bEMa MOrpYyXKEHHON
B JKUJIKOCTh YaCTH TeEJA.

OnpeneneHue BBITAIKUMBAIONMIEH CUJIbI, JCUCTBYIOIIEH HA TENO, IMOrPYKEHHOE
B JKUJIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAIIKMBAOIICH CWIIBL, JCUCTBYIOIIEH Ha TEJO
B KUJIKOCTH, OT MACCBI TEJIA.

OnbIThI, IEMOHCTPUPYIOIIME 3aBUCHMOCTD BBITAJIKUBAIOIIEN CHIIBL, JEHUCTBYIOLIEH
Ha TEJO B JKUJKOCTH, OT 00BEMA NOTPYKEHHOM B KUJKOCTh YACTH TeJA U OT MJIOTHOCTH
YKUAJIKOCTH.

KoncTpynpoBanue apeomerpa MM KOHCTPYMPOBAHME JIOJKH U OIpEHEeHue €€
rPy30H0ABEMHOCTH.

Pa3znen 5. PaGoTa 1 MOIIIHOCTH. JHEPrusi

Mexanuueckas padbota. MOIIHOCTb.

[IpocTble MeXaHU3MBI: pblyar, 0JOK, HAKIOHHAs TIOCKOCTh. [IpaBuio paBHOBecHs
pbiyara. [IpumeHeHue npaBuiia paBHOBECHsI pblyara K OJIOKY. «30JI0TOE€ IMpPaBHIIO»
mexanuku. KITJ[ mpocteix mexanu3moB. IIpocTeie MeXaHU3MBbI B OBITY U TEXHUKE.

Mexanunueckas sHeprusi. Kunetndeckas u noTeHIpaibHas sueprus. [Ipespamienue
OJTHOT'O BUJIa MEXaHUYECKOM 3HEPTUHN B APYTrOi. 3aKOH COXPAHEHUS SHEPTUN B MEXAHHUKE.

Jlemoncmpayuu
[TpumMepbl NPOCTHIX MEXAHU3MOB.

Jlabopamophwvie pabomul u onvimol

OmnpeneneHre pabOTHl CWIBI TPEHHUS TPH  PABHOMEPHOM JIBUKCHHU TeJja
10 TOPU3OHTATLHOM ITOBEPXHOCTH.

HccnenoBanue yciaoBuM paBHOBECHUS pblyara.

N3smepenue K11/ HakKIIOHHOM MIIOCKOCTH.



HSY‘ICHI/IG 3aKOHa COXpaHCHUA MEXaHUYECKOU OHCPIruu.

8 KJIACC

Pa3nen 6. TemioBbie AIBJI€HUA

OCHOBHBIE MMOJ0KEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOECHUS BEIIECTBA.
Macca u pazmepsl aTOMOB M MOJIEKYJI. OMBITHI, TOATBEPKIAIOIIUE OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPHUH.

Mopenn  TBEPAOro, JKUAKOTO M  ra3o00pa3HOr0  COCTOSIHMM — BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsiCHEHHWE CBOWCTB Tra3oB, >KUJKOCTEH U
TBEPJBIX TEJI HA OCHOBE MOJIOKEHUI MOJIEKYJIAPHO-KMHETUYECKON Teoprun. CMaurBaHUe
Y KalWUISIpHBIC ABJIEHUA. TEIIOBOE PACIIUPEHUE U CKATHUE.

Temneparypa. CBsA3p TeMIepaTypbl CO CKOPOCTbIO TEIJIOBOIO ABWUKEHHS YACTHII.
Buytpennsist sneprusi. CriocoObl M3MEHEHUsI BHYTPEHHEW SHEpPTruu: TeIuionepenaya u
coBeplleHne paboTel. Buaesl Temnonepenaud:  TEIUIONPOBOJHOCTh, KOHBEKIIMS,
U3ITyYEHUE.

KonuyecTBO TemyioTel. YenpHas TEIIOEMKOCTh BEIIECTBA. Te€MI000MEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TeruioBoro Oananca. [InmaBieHue u oTBepjeBaHue
KPUCTAJUIMYECKUX BEIIECTB. YenbHas TerioTa IuiaBieHus. llapooOpasoBanue u
koHjeHcauus. Mcnapenwe. Kunenue. VYnenpHas Temiora napooOpa3oBaHUS.
3aBUCUMOCTh TEMIEPATYPHI KUTIEHHUS OT aTMOC(HEPHOTO JIaBJICHUS.

Brnaxxnocts Bo3myxa.

DHeprus TOIIMBa. Y IeJbHasl TEII0Ta CTOPAHUSL.

[Tpuntunel padoTs! TermoBeix apurareneit KIIJ[ remmoBoro neuratens. TemioBbie
JIBUTATEJIN U 3alIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHHUS U MPEBPAILCHUS SHEPTUH B TEIIOBBIX MpOIlEccax.

Jlemoncmpayuu
HaOnronenue 6poyHOBCKOTO JIBUKEHUS.
Habmonenune nuddysumn.
Habmronenue sBiaeHui CMauyuBaHUS M KalTWJUISIPHBIX SIBJICHUM.
Habmronenue TenioBoro pacimpeHus Teil.
N3menenue pnaBieHusi ra3za TMpd HM3MEHEHMM O00bEMa W HarpeBaHUU WIU
OXJIAXKJICHUH.
[TpaBuiia u3MepeHus: TeMnepaTyphl.
Bunbl Tenonepenaun.
OxnaxaeHue MpyU COBEPIIICHUN PAOOTHI.
HarpeBanue npu coBepiiieHur paboThl BHSITHUMH CHJIAMH.
CpaBHeHHUE TEIUIOEMKOCTEHN pa3IuYHBIX BEIIECTB.
Habmronenue kunexus.
HaOnronenue nocrossHCTBa TEMIIEpaTyphl MPHU TJIaBJICHUH.

Moenu TeNJIOBBIX ABUTATEICH.

Jlabopamophwvie pabomul u onvimol



OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MIPUTSHKEHUS.

OnbITHI IO BRIPAIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIA MJIM caxapa.

OnpITHl IO HAOIIOJAEHUIO TEIMJIOBOTO PACIIMPEHHUS Ta30B, KUIAKOCTEH U TBEPIBIX
TeJl.
Omnpenenenue 1aBaeHUs BO3AyXa B Oa/JIOHE IIIPUILIA.
OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JABJIEHHS BO3/1yXa OT €ro o0béMa u
HarpeBaHUs WIN OXJIAXKICHHUS.

[IpoBepka rumnore3bl JIMHEHHONM 3aBUCUMOCTH JUIMHBI CTOJIOMKA KMJKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIEPATYPHI.

Habitoienne n3MeHeHns: BHYTPEHHEW SHEPTUM Tejla B pe3ysbTare TeIIonepeaadn
Y pabOThI BHEILIHUX CHUJL.

HccnenoBanue sBJIEHHS TEIFIOOOMEHA MPU CMEIIMBAHUU XOJIOAHOW M ropsyen
BOJIBI.

OmnpeneneHre KOJIMYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJAOH TMPH TEIJIOOOMEHE
C HArpeThIM METAIMYECKUM LUIUHAPOM.

Ornpenenenue yeapHON TEIUNIOEMKOCTH BEILIECTBA.

HccenenoBanue nponecca MCapeHHus..

Ornpenenenre OTHOCUTENIBHON BIAXKHOCTH BO3yXa.

Ornpenenenue yneIbHON TEIIOTHI IIIaBICHUS JIbAA.

Pa3znen 7. DilekTpruecKue M MATHUTHBIE SIBJICHUS

Onektpuzanuss Tena. J[Ba poma  AIEKTpUYECKUX 3apsaoB. Bsammopaeinctue
3apsoKeHHBIX Tesl. 3akoH KyioHa (3aBUCHMOCTh CHITBI B3aUMOCHCTBHS 3apsyKEHHBIX Tl
OT BEJIMYMHBI 3aPS0B U PACCTOSTHUS MEXTY TEJIaMU).

OnekTpuueckoe rmnojne. Hanpssk€HHOCTh — aAnekTpuyeckoro mons. [lpuHumn
CYTIEPITO3UIINU DICKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenn »snekTpudeckux 3apsAnoB. OJIEMEHTAPHBIM JJIEKTPUYECKUM  3apsll.
Crpoenne atoma. [IpOBOOHMKM M IUAIEKTPUKU. 3AKOH COXPAHEHMS DJIEKTPUYECKOTO
3apsiaa.

DJIEKTPUYECKHUM TOK. Y CIIOBUS CYIIECTBOBAHMS JICKTPUUECKOTO Toka. IcTOuHMKH
MOCTOSTHHOTO TOoKa. JIEHCTBHUS DJIEKTPUYECKOTO TOKa (TEIJIOBOE, XUMHUYECKOE,
MarHuTHOE). DJIEKTPUYCCKUM TOK B )KUIKOCTSIX U rasax.

OnekTpuueckas uenb. Cuiia Toka. DIeKTpuueckoe HanpsbkeHue. ConpoTUBICHUE
MPOBOJIHUKA. Y JAEIbHOE COMNPOTHBICHHE BemiecTBa. 3akoH OMa Uil y4yacTKa IENu.
[TocnenoBaTenbHOE U ApaIENbHOE COCTMHEHUE IPOBOAHUKOB.

PaboTa u MoITHOCTH ANIeKTpUuecKoro Toka. 3akoH Jxoyms—JIenna. DnekTpuueckue
IEMU ¥ TOTPEOUTENH ICKTPUIECKOMN dHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocTossHHBIE MarHuThl. B3amMoaenCTBHE NOCTOSHHBIX MAarHuTOB. MarHutHoe
noje. MarauTHoe nojie 3eMJIM ¥ €ro 3Ha4eHue I KU3HU Ha 3emuie. OnbIT Ipcrena.

MarautHoe mnoJsie AJIEKTPUYECKOro Toka. [I[puMeHeHue 3IeKTPOMAarHuTOB B TEXHHUKE.
JelicTBuE MarHUTHOTO MOJIs1 HA IPOBOJIHUK C TOKOM. DJEKTPOJBUIATENb MOCTOSHHOTO
TokKa. Mcnonb30BaHWE  JIIEKTPOABUTATENEM B  TEXHUYECKMX  YCTPOWCTBAX W
Ha TPaHCIIOPTE.



Oneitel @apanes. SBieHue 3IeKTpOMarHUTHOM uHAYKUuMH. lIpaBuno Jlenna.
Onextporenepatop. CrocoObl MOIYYEHUs JIEKTPUUECKON 3HEPIUH. DIEKTPOCTAHIUU
Ha BO300OHOBIIIEMBIX HICTOYHUKAX YHEPTUU.

Jlemoncmpayuu
DJeKTpU3aLus Tel.
JIBa poJia AIEKTPUUYECKHUX 3apsII0B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEJL.
YCTpOUCTBO U IEUCTBUE JJIEKTPOCKOIIA.
DnekTpocTaThuecKast UHIyKIHSI.
3aK0OH COXpaHEHUsI AICKTPUUECKUX 3aPSJIOB.
[IpoBOOHUKY U AUDIIEKTPUKH.
MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKN TOCTOSTHHOTO TOKA.
JIeHiCTBUSA DIEKTPUYECKOTO TOKA.
DJIEKTPUYECKUM TOK B JKHJIKOCTH.
["a30BbIi paspsia.
N3mepenune critbl TOka aMIepMeETPOM.
N3MmepeHne 2J1eKTpUYeCcKOro HarpsKeHUsI BOIbTMETPOM.
Peocrtar u Mara3zuH cCOnpOTUBIICHUH.
B3anmoieiicTBHE MOCTOSSHHBIX MAarHUTOB.
MopaenupoBaHuEe HEBO3MOKHOCTH Pa3/IeNICHUS TOJI0COB MarHUTa.
MopaenupoBaHue MarHUTHBIX TOJIEH MOCTOSHHBIX MAarHUTOB.
OnbIT Dpcrena.
MarHutHoe 1oJie TOKa. DJIEKTPOMAarHur.
JlelicTBHE MarHUTHOTO I10JIsSI HA IPOBOJIHUK C TOKOM.
DJIEKTPOJIBUTATENh OCTOSTHHOTO TOKA.
Uccnenosanue siBIeHUS SJIEKTPOMATHUTHOU UHYKIIUH.
OmnebiTel @apanes.
3aBUCUMOCTh HAMPABJICHUS UHIYKIIMOHHOTO TOKA OT YCJIOBUHM €ro BOZHUKHOBEHHSI.
DJIEKTPOreHepaTop NOCTOSIHHOTO TOKA.

JlabopamopHwvie pabomsi u onvimoi
OnbITH IO HAOTFOICHUIO SJICKTPU3AINY TEJI MHIYKIIUEH U TIPU CONIPUKOCHOBCHHH.
HccnenoBanue nelCTBUS JIEKTPUUECKOTO OIS HA MPOBOTHUKHU U TUDJICKTPUKH.
CoOopka u nmpoBepka pabOThI JIEKTPUIECKON LIETTH MOCTOSHHOTO TOKA.
N3mepenre u peryaupoBaHie CHIIbI TOKA.
N3mepenue u peryupoBaHre HAMPsHKCHHUS.
HccnemoBanue  3aBUCUMOCTH  CHJIBI  TOKa, HAYIIETO  4Yepe3  PE3HCTop,
OT CONPOTHUBIICHUS PE3UCTOPA U HATIPSIKEHUS HA PE3UCTOPE.

OnbIThl, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTH JJIEKTPUYECKOTO  COMPOTUBIICHUS
ITPOBOJIHHUKA OT €r0 JUIMHBI, IUIOIIAAN ITOIIEPEYHOr0 CEYECHUS U MaTeEpHUasa.

[IpoBepka npaBuia CIOKEHUS HAIPSHKEHUI MPU MOCIEA0BATEIbHOM COEAUHEHUH
JIBYX PE3UCTOPOB.



[IpoBepka npaBuiia st CUIIbI TOKA TP MAPAJIIETBHOM COEIMHEHNUN PE3UCTOPOB.

Omnpenenenue pabOTHI AMEKTPUIECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.

OnpeneneHre MOIHOCTHU AJIEKTPUUECKOTO TOKA, BBIACIISIEMON HAa PE3UCTOPE.

HccnenoBanue  3aBUCMMOCTHM  CWJIBI  TOKA, MAYHIETO 4Yepe3  JIAMIIOUKY,
OT HaNpsDKEHUS HA HEH.

Onpenenenue KIIJ[ HarpeBaTens.

HccnenoBanre MarHUTHOTO B3aMMOJIEWCTBH S MOCTOSIHHBIX MArHUTOB.

W3ydyeHre MarHUTHOTO TMOJI MOCTOSHHBIX MAarHUTOB MPH HUX OObEIUHEHUH H
pa3ieNeHuN.

Hccnenoanue 1edCcTBUSA JIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OneITbI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbI B3aUMOJICHMCTBUSL  KaTYLIKH
C TOKOM Y MarHuTa OT CUJIbl TOKA U HAIlPaBJICHHS TOKA B KaTYIIIKE.

N3yuyenue neiicTBUS MAarHUTHOT'O MOJIS HA POBOJIHUK C TOKOM.

KoncTtpyupoBanue u n3ydenue padoThl 2JIEKTPOIBUTaTENS.

N3smepenue KIIJ anmekTpoaBUraTeibHON YCTAaHOBKH.

OnbITHI IO HUCCIIEOBAHUIO SBJICHHS 3JIEKTPOMArHUTHOM MHAYKIMU: UCCIEA0OBaHUE
VU3MEHEHUH 3HAYEHUS U HalPABJICHUs] HHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. MexaHu4veckue siBJIEHUsI

Mexannueckoe  JBWKEeHHE. MarepuanbHass  Touka. (Cucrema  oTcuéra.
OTHOCUTENBPHOCTh ~ MEXAaHMYECKOTO  JBWKECHUA. PaBHOMEpHOE  MIPSMOJIMHENHOE
IBr>keHue. HepaBHOMepHOe mnpsMosiMHEHOEe ABWKeHHe. CpefaHsis U MIHOBEHHas
CKOPOCTb TeJjla MPU HEPABHOMEPHOM JBUKEHUH.

Yckopenne. PaBHoyckopeHHOE npsiMosiHEHOE NiBHkeHrne. CB0OOIHOE Ma/ieHHeE.
Onpitel ["anunes.

PaBHOMepHOE JBWXKEHHME MO OKpyXHOCTU. llepuony u dacrora oOpaunieHwus.
JIunelHas u yrioBas CKOpoCTH. LIeHTpOCTpEMUTENIBHOE YCKOPEHUE.

IlepBoiii 3akoH Hprorona. Bropoii 3akon Herorona. Tperuit 3axkoH Herorona.
[IpyHUIMT CyneprO3ULINU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuma TpeHMs: Cuiia TPEHUS CKOJbXKCHMS, CUJIa
TPEHUsI OKOS, APYTUE BUJIBI TPCHUSI.

Cuita TSKeCTU M 3aKOH BCEMUPHOTO TATOTCHUS. Y CKOPEHHE CBOOOIHOTO IMaICHUSI.
Jemxenue mnanetr Bokpyr Comnnua. IlepBas kocmuueckas ckopoctb. HeBecomMocTh u
IIEPETPY3KHU.

PaBHOBecue wmatepuanbHON TOUYKH. AOCONIOTHO TBEpPAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETIIIEHHON OChIO BpaleHus. MoMeHT cuiibl. LleHTp TsixecTu.

Nmnynec tema. M3menenune wummynbca. MMmoynbe cunibl. 3aKOH COXpPaHEHHS
MMI1yJIbCa. PEaKTUBHOE NBUKEHUE.

Mexanuueckass pabota U MOUIHOCTb. PaboTa Cui TSHKECTH, YyIPYroCTH, TPEHUS.
CBs13b Hepruu U padoThl. [loTeHManbHAas SHEPTUA TENa, TOJHATOTO HaJl TOBEPXHOCTHIO



3emud. lloTeHuumanbHas 3Heprus cxaTon npyxxuHbl. Kunernueckas sHeprus. Teopema
O KMHETUYECKOUN dHEPIUH. 3aKOH COXPAaHEHUS MEXaHUYECKOM SHEPIUH.

Jlemoncmpayuu

Habmoienne MexaHnuecKoro IBUKEHUS TeJla OTHOCUTENIBHO Pa3HbIX TN OTCUETA.

CpaBHeHHE ITyTEH U TPACKTOPUIN JBUKEHUS OJTHOTO U TOr'O K€ T€Ja OTHOCUTEIBHO
Pa3HbBIX TEJ OTCYETA.

N3mepenne CKOPOCTH U YCKOPEHHUSI IPSAMOJIMHEWHOTO IBUKEHUS.

HccnenoBanne npu3HaKOB PABHOYCKOPEHHOTO IBUKEHUS.

Habmoienue nBrKeHMs Tema Mo OKPY>KHOCTH.

HaGmonenue MexaHWYeCKUX SIBJICHHM, NPOUCXOASIIMX B CHCTEME OTcuéra
«Tenexka» mpu e€ paBHOMEPHOM U YCKOPEHHOM JIBIDKEHUU OTHOCHUTEJIBHO KaOMHeTa
bU3HUKHY.

3aBUCUMOCTb YCKOPEHUS TEJIAa OT MACCHI TEJIA U IEHCTBYIOIIEH HA HETO CHJIBI.

Hab6utoienue paBeHcTBa CUIT ITPU B3aUMOJICHCTBUU TEJL.

N3meHenue Beca Tena npu yCKOPEHHOM JIBUKEHHH.

Ileperaya uMIrysca py B3aUMOJECUCTBUU TEJ.

[IpeoOpa3oBaHus SHEPTUU NPU B3aUMOAECHCTBUM TE.

CoxpaHeHne UMITyJIbCa IPU HEYIIPYTOM B3aUMOJACHCTBHH.

CoxpaHeHne UMITyJIbca IPU a0COJIFOTHO YIIPYTrOM B3aUMOIECHCTBHH.

HabutoieHue peakTUBHOTO ABM)KEHUS.

CoxpaHeHHe MEXaHUYECKOW SHEPTrUX IPH CBOOOTHOM I1aJICHUU.

CoxpaHeHHE MEXAHUYECKOM OHHEPruu IMpU JBWXKEHUU Telld TMOJ JCUCTBUEM
MPYKUHBI.

JlabopamopHhvie pabomul u onvimol

KoHcTpymnpoBaHnue TpakTa Juisl pa3roHa U JalbHEUIIEr0 paBHOMEPHOTO JIBFKCHHUS
IIapuKa WA TEJISKKH.

Omnpenenenre cpeaHel CKOPOCTH CKOJBKEHHUS Opycka WM JBWIKEHHUS IIapHKa
10 HAKJIOHHOM IIJIOCKOCTH.

Omnpenenenre yCKOPeHUs Teja MPH PaBHOYCKOPEHHOM JBUKEHUH MO HAKJIOHHOU
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH MTPU PaBHOYCKOPEHHOM JIBH)KCHHH
0e3 Ha4aJIbHOW CKOPOCTH.

[IpoBepka THITOTE3BI: €CIM TPH PaBHOYCKOPEHHOM JIBIDKCHHMH O3 HavaJlbHOMN
CKOPOCTHU MIYTH OTHOCATCS KaK PsAJT HEUETHBIX YHCEII, TO COOTBETCTBYIONIUE MIPOMEKYTKH
BPEMEHU OJIMHAKOBHI.

HccnenoBanue 3aBUCUMOCTH CHJTBI TPCHHS CKOJIBXKEHHUS OT CHIIBI HOPMAJBHOTO
JTABJICHMUSI.

Omnpenenenre k03 GUIIMEHTA TPEHUS CKOJIBKCHHUS.

Omnpenenenre KECTKOCTH IPYKUHBI.

Onpenenearie  pabOTBI CWIIBI TPEHHWS TPH PABHOMEPHOM JIBIDKCHHH —Tela
M0 TOPU30HTAIEHON TTOBEPXHOCTH.



Omnpenenenre pabOTbl CHIIBI YIPYTOCTH MpPHU MOABEME Ipy3a C MCIOJIb30BAHUEM
HEMOJABMKHOTO U MOABUKHOTO OJIOKOB.
N3yuenune 3akoHa COXpaHEHUS SHEPTUH.

Pa3nen 9. Mexanuueckue Koj1e0aHUs U BOJHBI

KonebarenbHoe nBukeHue. OCHOBHBIE XapaKTEPUCTHKU KOJIEOAHMI: NEpHUOL,
4acToTa, aMIUINTyJa. MaTremMaTH4eCKU W TPYKUHHBIM MasTHUKHU. [IpeBpaienwne
DHEPrUM MPH KOJIeOATETBbHOM JIBH)KEHHH.

3artyxarwne kojeOanus. BoiHyxkaeHHbIe KojieOaHus. Pe3onanc. MexaHuueckue
BOJIHBL. CBOICTBA MeXaHWYEeCKUX BOJH. IIpojosibHble W monepedHble BOJHBL. [[nuHa
BOJIHBI U CKOpPOCTb €€ pacnpocTpaHeHHs. MexaHWdecKue BOJIHBI B TBEPIAOM TelIE,
CEHCMUYECKNE BOJIHBI.

3Byk. I'pomkocTh 3Byka M BbicoTa ToHa. OtpaxeHue 3Byka. MH(pa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu
Hab6itoienue konedanuii el noj J1eHCTBUEM CUJIbI TSDKECTU U CHIIBI YIIPYTOCTH.
Ha6nronenue xoneOanuii rpy3a Ha HUTHU U HA TIPYKUHE.
HaOntonenue BoIHYXICHHBIX KOJIEOAaHUM U pe30HaHCa.
PacnipocTpanenne npo10bHbBIX U IONEPEYHBIX BOJIH (Ha MOJIETIH).
HabitoieHne 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTBHI.
AKYCTUYECKHI PE30HAHC.

JlabopamopHhwvie pabomul u onvimoi

Omnpenenenre 4acTOTHl ¥ MEpro/ia KOIeOaHN MaTeMaTHIECKOTO MasSTHUKA.

Onpenenenye 4acToThl U Mepuoia KoeOaHuil MPy>KUHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH NepHoAa KoieOaHUM MOABEIIEHHOT0 K HUTHU Ipy3a
OT JJTUHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TEpUOJA KOJEOAHWNA TMPYKMHHOTO MAasiTHUKA
OT Macchl Ipy3a.

[IpoBepka HE3aBUCUMOCTHU Mepuoja KojeOaHU! Tpy3a, MOJBEUIEHHOIO K HUTH,
OT Macchl Ipy3a.

OmnbITEL, JEMOHCTPUPYIOUIUE 3aBUCHMOCTH TMEpHOAa KOJICOaHWH TMPYKUHHOTO
MasiTHUKA OT MacChl Tpy3a M KECTKOCTH MPYKUHBI.

W3mepenune yckopeHus: CBOOOTHOTO TTaICHHSL.

Paznen 10. djekTpoMarHuTHOE 1M0JI€ U 3JIEKTPOMATHUTHbIE BOJIHbI
DIIEKTPOMAarHuTHOE ToJje. DNEKTPOMAarHUTHbBIE BOJIHBI. CaoiicTBa
JJEKTPOMArHUTHBIX  BOJH. [lIkanma 2JIeKTpOMarHWTHBIX  BOJIH.  lcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJIs1 COTOBOM CBS3U.
DJIeKTpOMarHuTHas npupojia ceeta. CkopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.



BomnHOBBIE CBOMICTBA CBETA.

JlabopamopHhvie pabomul u onvimsi
W3y4eHne CBOMCTB AJIEKTPOMArHUTHBIX BOJTH C TIOMOIIBIO MOOMITLHOTO Tene(oHa.

Pasznen 11. CBeToBbIe IBJICHUSA

JIyueBag mopnens cBerta. Mcrounuku csera. IIpsmMosMHENHOE pacnpoCTpaHEHHE
ceera. 3atmenuss ComHua u Jlynel. OtpaxkeHue cBeta. Ilmockoe 3epkano. 3akoH
OTpa)XEHUs CBETA.

IIpenomienne cBera. 3akoH IpenomieHus cBera. [lonmHoe BHyTpeHHee
oTpakeHue cBera. VCroap30BaHME MOJHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKHUX
CBETOBOJAX.

JIunza. Xox myueit B mun3e. OnTudeckas cucrema (oToarmapara, MUKPOCKOIa U
Teneckona. I'a3 kak onTudeckast CUCTeMa. biM3opykocTh U JalbHO30pPKOCTb.

Pasznoxenue 6enoro csera B cnekTp. OnbiTel HetoToHA. Cr0K€eHNE CIEKTPaAIbHBIX
1BeToB. Jlucnepcus cBeTa.

Jlemoncmpayuu
[IpssMonrHEHOE pacIpOCTPaHEHHE CBETA.
OTtpakeHue cBeTa.
[TonryueHnune u3o0pakeHui B INIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
IIpenomienue caera.
OnTH4eCcKU CBETOBO/I.
Xon nyyei B coOuparoleit JInH3e.
XO0J JTydeil B pacCEenBarOLLIEH JIMH3E.
[Tony4yenue n300paxeHuil ¢ MOMOILBIO JIUH3.
[Ipunuun nevictBus poroanmnapara, MUKPOCKONA U TEJIECKOIIA.
Mogens rnasa.
Paznoxenue 0enoro ceeta B CHEKTP.
[Tomryuenue Oenoro cBeTa Npu CI0KEHUH CBETA PA3HBIX I[BETOB.

JlabopamopHwvie pabomsi u onvimoi
NccnenoBanue 3aBUCUMOCTH YIJIa OTPaKEHUsI CBETOBOTO JTyda OT yTIJia aJeHHUs.
N3yuenne XxapakTepUCTUK N300paKeHNUs TTPEAMETa B TUIOCKOM 3epKaJie.
HccnenoBanue 3aBUCUMOCTH yTJTa MPEJIOMIICHUS CBETOBOTO JIy4a OT YyIJia aJACHUS
Ha TPAHUIIE «BO3yX—CTEKIION.
[Tomy4yenue n3o0paxeHuil ¢ TOMOIILI0 COOUPAIOIIEH JINH3HI.

Omnpenenenre HOKYCHOTO PACCTOSIHUS U ONTUYECKOM CHIIBI COOMPAIOIIEH JTHH3BI.

OMnBITHI IO Pa3IOKEHUIO OEIOTO CBETA B CIIEKTP.

OnBITH IO BOCIPUSITHIO I[BETA MPEAMETOB NP MX HAOIIOJCHUHU Yepe3 IIBETOBBIC
GUIBTPHI.

Pasznea 12. KBaHTOBBIC IBJICHUS
Onwitel Pesepdpopna m 1uraneraphas mojenb atoma. Mogens atoma bopa.



Hcnyckanue u norjouenue ceera aromom. KBanTel. JInHelyaTbie CIEKTPBI.

PannoaktuBHOCTE. Anb(a-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO Spa.
Hyknonnas monens atromuoro sijgpa. M3oromnsl. PaguoaktuBHeie npespamienus. [lepuon
IIOJTypacIiajia aTOMHBIX SED.

SAnepHble peakuru. 3aKOHbI COXPAaHEHU 3apPsA0BOI0O U MAaCCOBOTO YMCEI. DHEPTUs
CBA3U aTOMHBIX siaep. CBs3b Macchl M dHEpPruu. Peakuuu cuUHTE3a U JACICHUS SLIEp.
Ncrounnku 3Heprun ConHua v 3BE37.

Anepnas osHepretuka. JIeMCTBHS pagUMOAKTHBHBIX HW3JIYYEHHM Ha JKUBBIC
OpraHU3MBbl.

Jlemoncmpayuu
CrexTphl U3JTy4YeHHUS U MOTJIOMICHHUS.
CneKkTpsl pa3IuyHbIX Ta30B.
CnekTp Bogopoaa.
Habmronenue tpekoB B kamepe BuibcoHa.
Pabora cuéTurka HOHU3UPYIOITUX U3TYUECHUM.
Peructpanus uzaydeHus: IpUPOJHBIX MUHEPATIOB U MPOAYKTOB.

JlabopamopHhwvie pabomul u onvimol

Ha6nroeHue CriTomHbIX ¥ IMHEWYAThIX CIIEKTPOB U3ITyUEHUSI.

HccnenoBanue TPEeKOB: M3MEPEHHME JHEPTHMU YACTHUIIBI 110 TOPMO3HOMY MyTH
(o gotorpadusim).

N3mepenne pannoakTuBHOTO (hOHA.

IHoBTOpHUTEJIHbHO-0000 AN MOTYJIb

[ToBTOpUTENHEHO-0000IAIOIIMI MOAYIbL TpPEAHA3HAUYECH MJIS CHCTEMaTU3allud U
0000IIeHNs MPEIMETHOTO COACPKAHUST U OIbITa JEATCIIBHOCTH, MPHOOPETEHHOTO
IpU U3YYEHUU BCETO Kypca (PU3MKK, a Takke IJisg TOATOTOBKM K OCHOBHOMY
roCcyJIapCTBEHHOMY AK3aMEHY MO (hpU3UKe JJIs1 00yqarouXCsl, BHIOPABIIUX ATOT YUCOHBIM
peaAMET.

[Ipy w3yyeHHH JAHHOTO MOJYJIS PEaTU3YIOTCA U CUCTEMATHU3UPYIOTCS BUBI
NESATETbHOCTH, HAa OCHOBE KOTOPBIX OOECIEUYMBACTCS JIOCTHXKCHHE IMPEAMETHBIX U
MeTanpeIMETHBIX MJIAaHUPYEMBIX pe3yJbTaToOB oOyueHwus, dbopmupyercs
€CTEeCTBEHHO-Hay4YHasi TPaMOTHOCTh: OCBOCHUE HAyYHBIX METOJIOB HCCJEIOBAHUS
SIBJICHUI TIPUPOBI M TEXHUKU, OBJIAJICHUE YMEHUSIMU OOBICHATh (PU3MUECKHE SBIICHUS,
MPUMEHSIS TIOJIyYEHHBIE 3HAHWS, pelIaTh 3aJayd, B TOM 4YHCIE KA4YE€CTBEHHbIC U
AKCIIEPUMEHTAJILHBIE.

[TpuHIMIIHATBEHO AESATEIBHOCTHBIN XapaKTEP JAaHHOTO pa3/ieiia peaanu3yeTcs 3a CYET
TOT0, YTO OOyYJArOIIHECs BBIMOJHSIOT 3aaHUsI, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE TIOJIYYCHHBIX 3HAHWUI PACIO3HABATh M HAYYHO OOBACHSITH (U3HUECKHUE
SABJICHHS B OKPY’KAIOILIEH IPUPOJAE U ITOBCEAHEBHOM KU3HU;

MCIIOJIh30BaTh HAYYHBIE METOIbI UCCIEAOBAHUS (PU3UUECKUX SIBICHUN, B TOM YHUCIIE
JUJISL TPOBEPKU THUIIOTE3 U MOJYYCHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHSATh HAay4YHbIE OCHOBBI Hau0OJee BAXKHBIX JOCTHUKEHUNA COBPEMEHHBIX



TeXHOHOFHﬁ, HarpuMmep, IMMPAKTHYCCKOIO0 MCIIOJb30BaHUA Pa3IMYHbIX HWCTOYHHKOB
O9HCPIruyu Ha OCHOBC 3aKOHA HPCBPAlICHHUA KW COXPAHCHHA BCCX HM3BCCTHBIX BHIO0B
OHCPI'UH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

N3yuyenne (u3Mku Ha ypOBHE OCHOBHOIO OOIIEro 0oOpa3oBaHUsI HAMPABICHO
Ha JIOCTMXKEHHUE JIMYHOCTHBIX, METANpPEIMETHBIX U MPEIMETHBIX 00pPa30BATEIbHBIX
pE3yJbTaTOoB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynpraTe m3yueHms (QU3MKH HAa YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
y obyuatorierocst 0yayT chopMHUpPOBaHBI CICAYIOIINE JIMYHOCTHBIC PE3YJIbTaThl B YaCTH:

1) naTpHOTHYECKOT0 BOCTIUTAHUS:

IIPOSIBJICHUE HMHTEpPECa K MCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
bu3nUecKoil HayKH;

LIEHHOCTHOE OTHOLIEHHUE K JOCTUKEHUAM POCCUMCKUX YUEHBIX-(PU3UKOB;

2) rPaskKAaHCKOT0 ¥ TyXOBHO-HPABCTBEHHOI 0 BOCTIMTAHMS:

TOTOBHOCTh K AaKTUBHOMY Yy4YaCTUIO B OOCYXJIEHHUU OOILECTBEHHO-3HAUYMMBIX
U JTUYECKUX TMpOOJIEeM, CBA3aHHBIX C MPAKTUYECKUM TPUMEHEHHEM JTOCTHKEHHI
bu3uKy;

OCO3HaHHUE BAJKHOCTU MOPATbHO-3TUYECKUX MPUHIUIIOB B J€ATEIBHOCTH YUEHOTO;

3) 3CTETHYECKOT0 BOCIIUTAHMS
BOCIIPHSITHE JCTETHYECKUX KA4eCTB (DHM3MUCCKOW HAyKH: €€ TapMOHHYHOIO
IIOCTPOEHHSI, CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOT0 MO3HAHUSI:

OCO3HAHME IIEHHOCTH (PU3MYECKON HAYKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUILIEH COCTABIIAIOLIECH KYIbTYPHI;

pa3BUTHE HAy4YHOW JIFOOO3HATEIBHOCTH, MHHTEpeca K HCCIEI0BATEIbCKON
JIEATEIIbHOCTH;

5) hopMupoBaHUsI KYJIbTYPbI 310POBbSI X SMOIIHOHAJILHOT0 0JIATOMOJTYYHSI:
OCO3HaHWE IIEHHOCTH Oe3omacHOro oOpa3a KHU3HH B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH TPaBUJ OE30MACHOTO IMOBECHUS Ha TPAHCIIOPTE,
Ha JIOpOTax, C AJIECKTPUIECKUM U TEIJIOBBIM 000PYI0BAHNEM B JOMAITHUX yCIIOBUSX;
c(hOpMHUPOBAHHOCTh HaBbIKa pedIeKCUH, MPU3HAHUE CBOETO IMpaBa Ha OUIMOKY U
TaKOTO0 € MpaBa y APyroro 4eioBeKa;

6) TPY/10BOT0 BOCIIUTAHUS:
aKTUBHOE YYacTUE€ B PEIICHUU TMPAKTUYECKUX 3adad (B pamMKax CeMbH,
oOpa3oBaTeIbHOM OpraHu3aly, TOopojaa, Kpas) TEXHOJOTUYECKOM M COlUabHOU



HAIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHHMM;
MHTEPEC K MPAKTUYECKOMY U3YUYEHUIO TpodeccHil, CBsI3aHHbBIX ¢ (PU3UKOI;

7) 3KOJIOTHYECKOT0 BOCTIHTAHHUS:

OpHUEHTAIMsI Ha MPUMEHEHHE (U3MYECKUX 3HAHHUM ISl pelIeHus 3a/ad B 00JIacTH
OKpYXaIOLEl Cpe/ibl, INIAHUPOBAHUS ITOCTYIIKOB U OLIEHKH MX BO3MOXKHBIX IMOCIIEICTBUI
JUISL OKpYKaroLen Cpeibl;

OCO3HaHUe TI00aTBFHOTO XapaKTepa SKOJIOTHUYECKHUX MPOOJIeM U IMyTEeH UX PeleHNUs;

8) amanTanyuu K U3MEHSIIIIMCS YCJIOBUSIM COMAJILHON M MPUPOIHOM Cpeabl:

NOTPEOHOCTh BO B3aWMOJICHCTBUM IPHU BBINIOJHEHUU HCCIEAOBAHUN M MPOEKTOB
(U3UYECKOI HANPABIEHHOCTH, OTKPBITOCT OMBITY M 3HAHUSAM JIPYTHUX;

MOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPaKTUUYECKYIO JAEATEIbHOCTD;

MOTPEOHOCTH B POPMHUPOBAHNU HOBBIX 3HAHUI, B TOM Uncie (GOpMYyIUpOBaTh UIEH,
MOHSTHS, TUIIOTE3bI O PU3HUECKUX OOBEKTAX U SIBICHUSAX;

OCO3HaHHE JEePUIUTOB COOCTBEHHBIX 3HAHWW M KOMIIETEHTHOCTEM B 00JacTh
busuky;

IUIAaHWPOBAHUE CBOETO PAa3BUTHUS B MPUOOPETEHUM HOBBIX (PM3MYECKUX 3HAHUU;

CTPEMJICHHE AHAJIM3UPOBATh U BBISBISATH B3aUMOCBSA3M NPHUPOABI, OOLIECTBA U
HKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BAHNEM (PU3UUYECKUX 3HAHU;

OLICHKA CBOMX JICWCTBHI C YYETOM BIUSHUS Ha OKPYKAIOIIYIO CPENY, BO3MOKHBIX
r1100aJbHBIX MOCIEICTBUM.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesynbraTe ocBOEHMS MporpaMmbl MO (PU3MKE HA YPOBHE OCHOBHOI'O OOIIETO
oOpazoBanust y  oOydaromerocs OyayT  chOpMHpPOBaHBI  METaNpeIMETHBIE
pe3yNbTaThl, BKJIIOYAIONIME TO3HABATEIbHbIE YHUBEpCAIbHBIC Y4YEOHBIC ICHCTBUS,
KOMMYHUKATHBHBIC YHUBEPCAJIbHbBIE YUeOHbIE IEHCTBUS, PETYIATUBHbBIC YHUBEPCATbHbIE
y4eOHbBIC ICUCTBUSI.

Ilo3HaBaTe/ibHbIe YHUBEpPCAJbHbIE Y4eOHbIEe NeCTBUS
ba3oBble Jiornvyeckue 1eicTBUA:

BBISIBIISITH M XapaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKUA OOBEKTOB (SIBJICHUN );

yCTaHABIMBATh  CYIIECTBEHHBIM  TpHU3HAK  KJIacCH(UKAIMH,  OCHOBaHUS
JUTs1 000OIIIEHNS U CPaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH ¥ IIPOTHBOPEYHS B pacCMaTPpUBAEMbIX (haKTax, JTaHHBIX
Y HAOJTFOICHHSIX, OTHOCSIINXCS K (PH3NUICCKUM SIBIICHHSIM;

BBISIBJISITh TIPUYMHHO-CIIC/ICTBEHHBIE CBSI3HM TP M3YUCHUN (PU3NYECKHUX SBICHUHN U
MPOIIECCOB, JENaTh BBIBOJALI C HCIIOJB30BAHUEM JEAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKIIFOUCHHM, BBIJIBUTATh THUIIOTE3bI O B3aUMOCBS3SX (PU3HUECKUX BEJINYNH;

CaMOCTOSITENIbHO BBIOMpATh CHOCOO perieHuss ydeOHoM (u3nyeckor 3amadn
(cpaBHEHHME HECKOJIBKUX BAPUAHTOB PEIICHHUSI, BHIOOp HAanOOJIee TOIXO0IAIIET0 ¢ yUETOM



CaMOCTOATCIIbHO BBIACICHHBIX I(pI/ITepI/IeB).

ba3oBble uccienoBare/ibCKue 1edCTBUS:

UCTIONB30BaTh BOMPOCHl KaK HCCICNOBATEIbCKUH HHCTPYMEHT TIO3HAHWS,

MPOBOJIUTH IO CAMOCTOSTEILHO COCTABICHHOMY TUIAHY OIIBIT, HECIIOKHBIN
bU3MYEeCKUl OKCIEPUMEHT, HEOOJBbIIOe HCCIAeAOBaHNEe (DUINICCKOTO  SBICHUS;

OLICHUBATh Ha MPUMEHUMOCTH H IOCTOBEPHOCTh HH(POPMAIIHIO, TOTyYSHHYIO B XOJIC
WCCJICTOBAHMSI WJTH DKCTICPUMEHTA;

CaMOCTOSITENIbHO  (popMysIHpoBaTh OO0OOIIEHHS W BBIBOJABI 110 pe3yiabTaTam
IPOBEAEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHHSI,

MIPOTHO3MPOBATh BO3MOXHOE JajbHEHIee pa3BUTHE (DUIUIECKUX IPOIIECCOB,
a TaKXKe BBIIBUTaTh MPEANOJIOKEHUS 00 WX pa3BUTHM B HOBBIX YCJIOBHSX U
KOHTEKCTaX.

Padora ¢ undopmanueii:

OPUMEHATh PA3JMYHBIE METOJbI, HWHCTPYMEHTBI W 3alpOChl IIPU IIOMCKE
U 0TOOpe MHpOpPMALMU WM JaHHBIX C YYETOM IpeNIoKEHHOW ydeOHOH (usmueckoin
3aJ1a4H;

aHAJIM3UPOBaTh, CHUCTEMATU3UPOBATb W  HUHTEPIPETUPOBATh  HUH(POpPMALHIO
Pa3IMYHBIX BUJOB U (POPM IpEICTABICHMUS,;

CaMOCTOSATENIbHO BBIOMPAaTh ONTUMAIBHYIO (POPMY MpeACTaBICHUS HHPOpMALUU U
WUIFOCTPUPOBATh pEIIaeMble 33Ja4d HECIIOKHBIMM CXEMaMH, JHarpaMMaMi, WHOMN
rpauKoil 1 ©X KOMOUHALIUSIMU.

KomMMmyHuKaTHBHBIC YHUBEpPCAJbHbIE yUyeOHbIEe eiiCTBUS:

B X0JI€ OOCYXJIeHHs Y4yeOHOro Marepualia, pe3yibTaToOB J1a0OpaTOpHBIX padoT
U TMPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXJAaeMON TEeMbl M BBICKA3bIBAThH
UJieu, HaleJCHHbIE Ha peIIeHHWEe 3aJaud U TOJJep)KaHue OJarokenaTeabHOCTH
0OIICHNS;

COTIOCTABJISAITb CBOU CYXKJIECHHUS C CYXACHUSMH JIPYTMX YYaCTHUKOB JIHAJIOra,
OOHapyXUBaTh Pa3IUYUE U CXOJICTBO MO3UIIUH;

BBIpakaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MHUChbMEHHBIX TEKCTaX;

MyOJIMYHO TPEJCTaBIATh PE3YJbTaThl BBIMOJHEHHOTO (PU3UYECKOTO  OIbITa
(9KCIIEepUMEHTA, UCCIIEI0BAHUs, IPOEKTA).

MMOHUMATh U UCIIOJIH30BATh MPEUMYIIIECTBA KOMAHIHOW U MHAUBUAYaTLHON pabOThHI
IPU peUICHUU KOHKPETHOUN (pu3HUecKor MpoOIeMbl;

IPUHUMATh LIEJM COBMECTHOU JIESITEIIbHOCTH, OPTraHW30BbIBATh JIEMCTBUS MO €€
JIOCTHUKEHUIO: pacipeaessiTh POJid, 00CYKIaTh MPOLECChl U PE3YIbTAaThl COBMECTHOM
paboThl, 0000111aTh MHEHHUS HECKOJIBKUX JIFOJICH;

BBITIOJTHSITH CBOKO YacTh paOOThI, IOCTUTAsl KAUECTBEHHOI'O pe3yJibTaTa 1Mo CBOEMY
HaIPaBJICHUIO U KOOPAUHUPYS CBOU JAEHUCTBHS C APYTUMU YI€HAMU KOMaH/IbI;

OIICHMBATh KAaueCTBO CBOEro BKJIaJa B OOMUNA TPOIYKT IO KPUTEPHSM,



CaMOCTOATCIIBHO C(I)OpMy.HI/IpOBaHHBIM Y4aCTHHKaMHU BSaHMOﬂeﬁCTBHﬂ.

PerynsitTuBHble YHUBeEpCAJIbHbIE y4eOHbIe NeiiCTBHUS
Camoopranm3anus:

BBISBJISITh TIPOOJIEMBl B JKM3HEHHBIX W YYCOHBIX CHUTYallMsX, TPeOYIOIUX
TUTSL petieHust GU3NISCKUX 3HAHUM;

OPUEHTUPOBATHCS B PA3IMYHBIX MOAXO0AaX MPUHATUS PEIICHUN (MHAUBUIYaIbHOE,
MIPUHATHE PEIICHUS B TPYIIE, IPUHITHE PEIICHUHN TPYIIION);

CaMOCTOSTEIILHO COCTABJIATh AJITOPUTM peIieHUsT (GU3NICCKON 3a7adul WK TUIaHa
HCCIICIOBAHUSI C YYE€TOM MMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIpejIaraéMble BapUaHThI PEIICHHI;

JienaTh BEIOOP M OpaTh OTBETCTBEHHOCTD 32 PEIICHHE.

CaMOKOHTPOJIb, SMOLMOHAIbHBIH HHTEJUIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTyalluu U MPEJIaraTh IIaH €€ N3MEHEHUS;

OOBSACHATh NPUYMUHBI JOCTHXKEHHS (HEAOCTUKEHUS) PE3ylbTaTOB AESTEIbHOCTH,
JlaBaTh OLEHKY NPUOOPETEHHOMY OIBITY;

BHOCUTh KOPPEKTHBbI B JEATEIBHOCTb (B TOM YHCIE B XOJ BBIIOJIHEHHS
(U3NYECKOTO HCCIENOBAaHUS WJIM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
U3MEHUBIIUXCS CUTYallUl, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKILIUX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIIOBHSIM.

CTaBUTh ce0sd Ha MECTO JAPYTroro 4ejoBeKa B XOJ€ clopa WIH AUCKYCCHH
Ha HAy4YHYIO TEMY, [IOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JIPYroro.

MpU3HaBaTh CBOE MpPaBO Ha OMIMOKY MpU peleHUuH (PU3MUECKUX 3ajad WIH
B YTBEPKJICHUAX HA HAYYHBIE TEMBI U TAKOE XK€ MPaBO JPYroro.

INPEAMETHBIE PE3YJIBTATBI

K koHuy oOyueHuss B 7 kJjacce MpeAMETHbIE pe3yJbTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJIb30BaTh TMOHATUA: (PU3MYECKHE M XUMHUYECKUE SIBJICHUS, HAOJIOJEHUE,
HKCIIEPUMEHT, MOJIE]b, TUNOTE3a, €IWHULBI (PU3NYECKUX BEIUYMH, aTOM, MOJIEKYJa,
arperatHble COCTOSIHUSI BellecTBa (TBEpIOE, KHUIKOE, ra3000pa3HOE), MEXaHUYECKOE
NBUKEHUE  (paBHOMEpPHOE,  HEpPaBHOMEPHOE,  MPSAMOJMHEHHOE),  TPaeKTOpus,
paBHOACHCTByIOIIAas cuj, AedopMauus (ympyras, IUIAaCTUYECKasl), HEBECOMOCTb,
COOOIIAIOITNECS COCY/IbI;

pasnuyath sBieHus (auddy3us, TEmIoOBOE JABMKEHUE YaCTHI[ BEIIECTBA,
PaBHOMEPHOE JBHKEHHUE, HEPABHOMEPHOE IBWKCHHUE, HHEPLIMS, B3aUMOJICVCTBUE TEN,
paBHOBECHE TBEPABIX TEJN C 3aKPEIUIEHHOW OCBIO BpAllCHUA, IEpejada IaBJICHUS
TBEPIABIMHU TEJIaMH, KUIAKOCTIMU M Ta3aMH, aTMOC(EpHOE JaBJICHHE, TUTABaHUE TeT,
NpEeBpaIlleHUs] MEXaHUYECKOW HSHEpruu) MO OMUCAHUI0 MX XapaKTepPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UUECKOE SIBICHUE;

pacmo3HaBaTh MPOSIBICHUE HM3YYCHHBIX (PU3UYECKUX SIBICHUNW B OKPYKAIOIIEM
MHpE, B TOM Yuciie PU3NUECKUE SBICHHS B IPUPO/IE: IPUMEPHI IBIXKCHUS C PA3TUIHBIMU



CKOPOCTSIMA B XMBOW WM HEXKUBOM IPUPOJE, NEUCTBUE CHIIBI TPEHUS B IIPUPOJE U
TEXHUKE, BJIUSHUE aTMOC(EpPHOro JaBJICHHS HA KUBOM OpraHusM, IJIaBaHHUE PbIO,
pbluard B TeJ€ YeJOBEKa, MPHU 3TOM MEPEBOAUTH MPAKTHUECKYIO 3a7auy B y4eOHYIO,
BBIJICTISITh CYIIECTBEHHBIE CBOMCTBRA (MPU3HAKH) (PU3UUECKUX SBJICHUM;

OMKCHIBATh WU3YYCHHBbIE CBOMCTBA Tel W (PU3MYECKUE SIBICHUS, HCIOJIb3Ys
¢dusznyeckue BeTMUUHbI (Macca, 00bEM, TUIOTHOCTH BEIECTBA, BPEMSI, IyTh, CKOPOCTH,
CpemHsisl CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TSKECTH, BEC TEJA, CHJIA TPEHMS, JABJICHUE
(TBEpIOrO TeENa, KUIKOCTH, rasa), BbITAJIKUBAIONIAs CHUJIa, MeXaHW4eckas padoTa,
MOIIHOCTh, TUJIEYO CHUJIBI, MOMEHT CHJbl, KO3()D(PUIMEHT TMONEe3HOr0o JACUCTBUSA
MEXaHU3MOB, KMHETUYECKas U MOTEHIMaJbHAs SHEPrus), IpU ONMUCAHUU MPABUILHO
TPAKTOBAaTh (PM3UUYECKUN CMBICI UCTOIB3yEMbIX BETUYHH, X 0003HAUEHUS U €IUHUIIBI
¢u3nyecKuX BETWYHMH, HAXOAWTHh (HOPMYIbBI, CBS3BIBAIONINE MTaHHYIO (DU3HUYECKYIO
BEIMYMHY C JIPYTUMU BEIUYMHAMH, CTPOUTHh TpaUKd H3YYCHHBIX 3aBUCUMOCTEH
(U3NYECKUX BEJINYMH;

XapaKTEepHU30BaTh CBOMCTBA TeJ, (PU3MYECKHE SABICHHUS U TPOLIECCHI, HUCIONb3YS
MpaBWia CIOXKEHUs CUJl (BIOJIb OJTHOM MpsiMoii), 3akoH ['yka, 3akoH Ilackais, 3akoH
Apxumesna, mpaBuiIo paBHOBECHS pbryara (0J10Ka), «3070TOE MPABUII0» MEXaHUKHU, 3aKOH
COXPAaHEHHUS MEXaHWYECKOH SHEpPIruu, IpPU 3TOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA U 3aIIUChIBATh €70 MaTEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3HUECKUE SIBJICHUS, MPOLECChl M CBOWCTBA TEJ, B TOM YHUCJIE U
B KOHTEKCTE€ CHUTyallud MPAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH
IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHME M3 1-2 JOrMyeckux IIaroB
c omopoit Ha 1—2 M3y4eHHBIX CBOMCTBA (PM3UUECKUX SBICHUHN, PU3NUECKUX 3aKOHA WUITU
3aKOHOMEPHOCTH;

pemaTrh pacu€THble 3a1ayu B 1-2 ACUCTBUS, WCIONB3YS 3aKOHBI M (OPMYJIBI,
CBS3BIBAIOLIME (PU3MUECKHE BEJIMUMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 33/1a4M 3alMChIBATh
KpaTKOe YCJIOBUE, MOJCTaBIATh (PU3MYECKUE BEIMYHUHBI B (OPMYJbl U MPOBOAUTH
pacy€Thl, HAXOIUTh CIIPABOYHBIC TAHHBIE, HEOOXOAMMBIC JIJIsl pEIICHUS 3a/1a4, OIICHUBATh
PEANMCTUYHOCTh OJMYYE€HHON (PU3UUECKON BEIUYUHBI;

pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOYKHO PELIUTh IPU MOMOUIM (PU3HUYECKHX
METOJOB, B OIIMCAHUU HCCIEIOBAHMUS BBIACIATH IPOBEPAEMOE IPEANOIO0KEHUE
(runoTesy), pa3nuyaTh 1 MHTEPIPETUPOBATH MOJYUYEHHBIN PE3yibTaT, HAXOUTh OLTMOKU
B XOJI€ OIbITA, JeJaTh BBIBOJIbI IO €0 pPe3yJibTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (U3UYECKUX SIBICHUH WM (U3UUYECKUX
CBOMCTB TeJl: (OpMYIUPOBATH MPOBEPIEMbIE MPEIIONIOKEHUS, COOUPATh YCTAHOBKY
U3 IPEJI0AKEHHOTO 000pYyI0BaHUS, 3aMCBIBATh X0 ONbITA U (POPMYIHPOBATH BHIBObI;

BBITIOJIHATD MPSIMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHH, MACChI Tea, 00bEMa, CUITBI
U TEMIIEpaTyphl C HUCIOIb30BAHUEM AHAJIOTOBBIX W HU(PPOBBIX MPUOOPOB, 3aNUCHIBATH
MOKa3aHus MPUOOPOB ¢ yUETOM 3aJIaHHON aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PU3UUYECKOW BEJIMYMHBI OT APYTron
C MCTOJB30BAHUEM MPAMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO JIBHKYILETOCS
TeJa OT BPEMEHH JBMKECHHMS TEJa, CWIIBI TPEHHS CKOJIBKEHHUS OT Beca Tela, KauecTBa



00pabOTKM TMOBEPXHOCTEM TeJl W HE3aBUCUMOCTH CWJIbI TPEHUS OT IUIOIIAI!
COMPUKOCHOBEHUS TEJ, CUJIbl YNPYTrOCTH OT YIJMHEHUS MPYKUHBI, BHITAIKUBAIOIICH
CWIbl OT 00bE€Ma TNOTPYKEHHOM 4YacTHM Telda M OT IUIOTHOCTH KUAKOCTH, €&
HE3aBUCHUMOCTH OT TUIOTHOCTH TeJa, OT MIyOUHBI, HAa KOTOPYIO MOTPY>KEHO TEJIO, YCIOBHMA
IJIaBaHUs TEJl, YCJIOBUN paBHOBECHUS pbluara v OJIOKOB, y4aCTBOBATh B TUIAHUPOBAHUU
y4eOHOI0 HCCIIEIOBAaHUSA, COOMpPAaTh YCTAHOBKY W BBINOJHATH H3MEPEHUs, CIEAys
OpeJIOKEHHOMY TUTaHy, (DUKCHpPOBaTh pE3yJdbTaThl IMOJIYYCHHONW 3aBUCHUMOCTHU
bu3MYecKuX BEIUYMH B BHUJC MPEMJIOKEHHBIX TAONUIl U TpaUKOB, JeiaTh BBIBOIBI
10 pe3yJbTaTaM UCCIEI0BaHNUS;

IPOBOJUTH KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYMH (IUIOTHOCTH BEIIECTBA
KUIKOCTH W TBEPIOIrO TeNa, CHUJAa TPEHUS CKOJBXEHUS, JIaBJIEHWE BO3AyXa,
BBITAJIKMBAIOIIAS CHJIA, ICHCTBYIONIAs HAa TOTPY>KEHHOE B )KUIKOCTH TENO, KO3 HUIIUEHT
MOJIE3HOTO ACHCTBHS MPOCTHIX MEXAHU3MOB), CIEAYS MPEII0KEHHON UHCTPYKLIUH: MIPU
BBINIOJIHEHUH HM3MEPEHUN COOMpaTh SKCHEPUMEHTANIbHYIO YCTAHOBKY M BBIYMCIIATH
3HAYEHUE UCKOMOW BEJIMYMHBI,

coONI0/IaTh MpaBWJIa TEXHUKH OE30MacHOCTH TMpH pabore ¢ J1adopaTopHBIM
000pyI0BaHUEM;

YKa3bIBaTh MPUHIUIBLI JIEUCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AUHAMOMETP, COOOUIAIOIINECS COCYAbl, OapOMETp, pbluar, MOJBUKHBIA U
HEIMOABW)XHBIN OJIOK, HAKJIIOHHAS MJI0CKOCTb;

XapaKTeprU30BaTh MPUHIMIBI JIEUCTBUS HM3YUYEHHBIX MNPUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMOpPOMl Ha WX oOmucaHusi (B TOM YHWCIE: MOAIIUIHUKH, YCTPOWCTBO
BOJOINPOBO/IA, THAPABINYECKUA MpPEcc, MAaHOMETP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCMOJb3Yysl 3HAaHUSI O CBOMCTBaX (PU3MYECKUX SIBJICHUNU W HEOOXOIUMBIC
¢uznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOAUTH MpPUMEPHl (HAXOAUTh HH(POPMALMIO O MIPHUMEPax) MPAKTHUYECKOTO
UCIIOJIb30BaHUSI (PU3NYECKUX 3HAHUW B TOBCEIHEBHOW JKU3HU [JIsi OOECTICUCHHUS
0e3omacHOCTH TMpu OOpalIeHUH C NpuOOpaMu U TEXHUYECKUMHU YCTPONUCTBAMH,
COXpaHEHUSs 310POBbS U COOJIIOICHUSI HOPM DKOJIOTHYECKOT0 MOBEAEHUS B OKPY KAIOIIEH
cpexne;

OCYUIECTBJISITh OTOOpP MCTOYHUKOB HMH(popMauuu B MHTEepHETE B COOTBETCTBUU
C 3aJIaHHBIM ITOUCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIINUXCA 3HAHUM U ITyTEM CPaBHEHUS
pPa3TUYHBIX UCTOYHUKOB BBIIENSATH UHPOPMAIIHIO, KOTOpas SBISETCS MPOTHBOPEUNBOMN
WJIM MOKET OBITh HEJJOCTOBEPHOM;

WCIIOJIH30BaTh TPU BBHITIOJIHGHUM Y4YEOHBIX 33JlaHuil  HAYYHO-TIOMYJISIPHYIO
IUTEPaTypy (HU3UUYECKOTO COJEp)KAHMs, CIPABOYHBbIE MaTepHalbl, PECYpChbl CETH
WuTepHer, BiageTh MNpuéMaMM KOHCIEKTHUPOBAHMS  TEKCTa, MpeoOpa3oBaHus
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MUCHbMEHHbIE U YCTHBIE COOOIIEHHUS HAa OCHOBE
2—3 UCTOYHUKOB MHGpOpMaMK (U3HYECKOTO COJEpKaHUs, B TOM 4YHUCJE MYOIMYHO
JenaTh KpaTKhe COOOIIEHHUsS O pe3yibTaTaX MPOEKTOB WM y4eOHBIX HCCIICTOBAaHUMH,
IIpU 3TOM T'PAaMOTHO HCIIOJL30BaTh M3YYEHHBIH MOHATUWHBIN ammapaTr Kypca (Qu3MKH,



COIIPOBOXKIATh BBICTYIIJICHHUC Hp€3€HTaHHCﬁ;

ITPpH BBIIIOJIHCHHUH y‘I€6HLIX IMPOCKTOB " I/ICCJI@I[OBaHI/Iﬁ pPacipcaciiiTb 0053aHHOCTH
B I'pYIIIC B COOTBCTCTBUHU C ITIOCTABJICHHBIMU 3aa4aMU, CJICANUTDH 3a BBIIIOJIHCHUCM IIJIaHA
I[CﬁCTBHﬁ, AZICKBAaTHO OLCHUBATDH COOCTBEHHBIH BKJIal B JACATCIBHOCTb TIPYIIIILI,
BBICTpanBaTh KOMMYHHUKATHBHOC B3aHMOHCﬁCTBH€, YUuUThbIBas MHCHHUC OKPYIKAIOIIUX.

K koHiy oOyuenuss B 8 kJacce mnpeameTHbIE pe3ysibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHUM:

MCITOJIH30BATh MOHATHS: Macca M pa3Mepbl MOJIEKYJI, TETIJIOBOE JIBIPKCHUE aTOMOB H
MOJIEKYJI, arperaTHble COCTOSIHMSI BEUIECTBA, KPUCTAUIMUECKHE W aMOp(HBIC Tela,
HACBIIICHHBIA U HEHACBHIIICHHBIN Map, BIAKHOCTh BO3/yXa, TEMIEpaTypa, BHYTPECHHSS
OHEPrHUs, TEIUIOBOM JBUTATElNb, SJIEMEHTAPHBIM ANEKTPUUECKUIN 3apsijl, AJIEKTPUUECKOe
10JIe, MPOBOJIHUKY U JUDIICKTPUKH, TTOCTOSHHBIN 2JIEKTPUUECKHUM TOK, MATHUTHOE TI0JIE;
paznuyaTh SIBIICHUA (TEIJIOBOE pacCIIUpeHHEe M CKaThe, Teruionepeaaya, TeIIoBoe
paBHOBECHE, CMayuBaHUE, KAMWUISIPHbIC SBJICHHS, HCIApeHUe, KOHACHCAIUA,
IUTaBJICHUE, KPUCTAITU3AIUS (oTBepaeBaHue), KUTICHUE, TeIuioneperaya
(TeTIONPOBOHOCTh, KOHBEKIIUS, H3JIy4YCHHUE), DJIEKTpU3aIUsi TeJ, B3auMOJCHCTBUE
3apsA0B, JEHUCTBUSA DIIEKTPUYECKOTO TOKa, KOPOTKOE 3aMbIKaHHME, B3aUMOJICHCTBUE
MarHuTOB, JE€HCTBHE MArHUTHOTO IOJS HAa MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs
WHAYKIMS) TIO OIHUCAaHUI0O WX XapaKTePHBIX CBOMCTB U HAa OCHOBE OIIBITOB,
JTEMOHCTPHUPYIOITNX TaHHOE (PU3NUECKOE SBICHHUC;

pacro3HaBaTh MPOSIBICHUE HM3YyYCHHBIX (DU3UYCCKUX SIBJICHUN B OKPY)KArOIIEM
MHUpE, B TOM YHCJIe (PU3NUECKHE SBJICHUS B TPHUPOJEC: MOBEPXHOCTHOC HATSIKCHHUE W
KaMmWUISIpHBIC SBJIICHUS B TPUPOJE, KPUCTAUIBI B Tpupoje, uznydeHue CorHia,
3aMep3aHue BOAOEMOB, MOpCKHE OpHU3bl, 0Opa3oBaHHWE POCHI, TymMaHa, WHEs, CHeEra,
AIIEKTPUUECKUE SBJICHUS B aTMOC(epe, JJIEKTPUUECTBO KUBBIX OPTaHU3MOB, MAarHUTHOE
noJie 3eMiiu, apeid MmoTrCcoB, PO MATHUTHOTO TOJIS JUIs )KU3HU Ha 3emiie, MOJISpHOe
CUSHUE, TPU OTOM TIEPEBOJUTHh TMPAKTUYECKYIO 3a7adyy B Y4YEOHYIO, BBIICIATH
CYIIIECTBEHHbBIEC CBOMCTBA (TIPU3HAKK) (PU3UUECKUX SIBJICHUM;

OMKCHIBATh W3YYCHHBIC CBOMCTBA TeN W (PU3UYECKHE SIBICHUSA, WCIOIb3Ys
bu3nUecKkue BEIUYUHBI (TeMmIeparypa, BHYTPEHHSSI SHEPIHs, KOJIMYECTBO TETUIOTHI,
yelbHas TEIUIOEMKOCTh BEIIECTBA, yACNbHAs TEIJIOTa IJIABJICHUS, YIEIbHAs TEIIoTa
napooOpa3oBaHusl, ynaelbHas TEIUIOTa CTOpaHHUs TOIUIMBA, KOI(PUIIUEHT IOJIE3HOTO
JICUCTBHS TEIUIOBOM MAIWHBI, OTHOCUTEJIbHAS BIIAXKHOCTb BO3/1yXa, JJIEKTPUUECKUN
3apsifl, CHUJIa TOKa, SJICKTPUIECKOE HAMPSIKEHUE, CONPOTUBIICHUE MTPOBOIHUKA, YAETHHOE
COMPOTHUBJICHUE BEIIECTBA, pa00Ta U MOITHOCTH DJECKTPUIECKOTO TOKA), TIPH OMUCAHUU
MPaBUJILHO TPAKTOBATh (PU3MUECKUI CMBICT MCIOJIB3YEMbIX BEITUYWH, 0003HAUYCHUS U
eAVHUIBI  (U3UYECKUX BEJIMYWH, HAXOAUTh (POPMYJIBI, CBS3BIBAIOIINE JAHHYIO
(GU3MYECKYI0 BEIMYMHY C JAPYTMMH BEIWYUHAMHU, CTPOUTH TpapUKU HU3YUCHHBIX
3aBUCUMOCTEH (PM3UYECKUX BEITUYHH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UUYECKHE SBJICHUS U TPOLIECCHI, HUCIIOIb3YS
OCHOBHBIC TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOPUU CTPOCHUSI BEIIECTBA,
MPUHLNI CYyNEPHO3UILIUN TTOJIeH (Ha KAYECTBEHHOM YpPOBHE), 3aKOH COXPaHEHUS 3apsija,



3akoH OMa 11 yvacTka uenu, 3akoH J[xoyns—JIeHra, 3aKOH COXpaHEHHUs! SHEPIUH,
IIPU 3TOM JIaBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIIUCHIBATH €T'0 MaTEMATHUECKOE

BBIPAKCHHE;
OOBACHATH (PU3UYECKHE MPOLECCHl U CBOWCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTyalUMid  NPaKTHUKO-OPUEHTHUPOBAHHOTO  XapakTepa:  BBIABIATH  IPUYUHHO-

CJIEJICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHUE U3 1—2 TOTMYECKHX 1IaroB ¢ onopou Ha 1-2
U3YYEHHBIX  CBOMCTBA  (DU3MYECKUX  SIBJICHUH, (PU3MUECKHX  3aKOHOB  WIIU
3aKOHOMEPHOCTEN;

pemiaTh pacu€THble 3alayu B 2—-3 ACUCTBUS, HCIONB3YS 3aKOHBI U (OPMYJIbI,
CBSI3BIBAIONTHE (PU3MUECKIE BEJIMUYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4M 3aIMMChIBAThH
KpaTKO€ YCJIOBHE, BBISBISTH HENOCTATOK JAHHBIX JUIsl PEIICHUs 3aJadyu, BbIOUpATh
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl €€ PEIICHMS], IPOBOIUTH PACUEThl M CPABHUBATH
MOJIy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETUUMHBI C U3BECTHBIMU JaHHBIMU;

pacno3HaBaTh MPOOJIEMbI, KOTOPhIE MOXXHO PEUIUTh MPHU MOMOIIM (PU3HUECKHUX
METOJI0OB,  HUCIOJB3Yysl  OMUCAHUE  MCCJICAOBAHUSA,  BBIICISATH  MPOBEPSEMOE
MPENOJIOKEHNUE, OIECHUBATH MPABUIBHOCTh TOPSAKA TPOBEICHUS HUCCIEIOBAHUS,
JI€JIaTh BBIBO/IBI;

MPOBOAUTEL OIBITHI 1O HAOMIOACHUIO (DU3UYECKUX SIBICHUN WKW (PU3MUECKUX
CBOMCTB TeN (KanwUISpHBIEC SBJICHUS, 3aBUCUMOCTD JaBJICHUS BO3yXa OT €ro 00bhEma,
TEeMIEepaTypbl, CKOPOCTU MPOIIECCa OCTHIBAHUS W HArpEeBaHUs MMPU U3JIYYECHUU OT LIBETA
u3Nydame  (Iorjiomaromed)  MOBEpXHOCTH,  CKOPOCTh — HMCHApEHUsS  BOABI
OT TEMIIEPaTypbl JKHUJIKOCTH W IUIOMIAAX €€ MOBEPXHOCTH, JJIEKTpU3alUs Tel U
B3aMMOJICHCTBUE DJIEKTPUUECKUX 3apsiioB, B3aUMOJICHCTBUE IMOCTOSHHBIX MAarHUTOB,
BHU3yaJIN3alllsl MAarHUTHBIX TOJIEW MOCTOSHHBIX MAarHUTOB, JEWCTBUSI MATHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBAa 3JEKTPOMArHuWTa, CBOWCTBA 3JIEKTPOJBUIATEIIS
MOCTOSTHHOTO TOKa): (OpMyJIHpOBaTh MPOBEPSIEMbIE TMPEANOJI0XKEHUsSI, COOUpaTh
YCTaHOBKY U3 MPEIIIOKEHHOT0 000PY/I0BAaHUS, OMTMCHIBATH XO/1 OMbITA U (hOPMYITHUPOBATH
BBIBOJIBL;

BBIMIOJIHATh TPSAMbIE HM3MEPEHUS TEMIIEPATYPhbl, OTHOCUTEIILHOW BJIAXKHOCTH
BO3/lyXa, CHJIbl TOKAa, HANPSDKEHWs] C HCIOJIb30BAaHUEM aHAJOTOBBIX MPUOOPOB H
JATYUKOB (PU3MUECKUX BEIMYMH, CPAaBHUBATh PE3YyJbTaThl HM3MEPEHUU C Y4ETOM
3aJIaHHOM aO0COIOTHOM MOTPENTHOCTH;

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OHOM (PU3MUECKO BEIMUUHBI OT APYTrOM
C UCIIOJb30BaHUEM TMPSMBIX HU3MEPEHUM (3aBUCUMOCTH COMPOTHUBIIEHUS MPOBOIHHUKA
OT €T0 JUIMHBI, TUIONIA1 MOTIEPEYHOT0 CEYEHHUSI U YJIeIbHOTO COMPOTHUBIICHUS BEIIIECTBA
MIPOBOJHUKA, CHUJIBI TOKA, UAYIIETO Yepe3 MPOBOJHUK, OT HAMPSHKEHUS Ha MPOBOJIHUKE,
UCCJIEIOBAHUE TIOCJIE0BATEILHOIO W TapaJyIeIbHOTO COEIUHEHUN MPOBOJHUKOB):
MJIAaHUPOBATh HMCCJEAOBaHUE, COOMpATh YCTAHOBKY U BBIMOJIHITH U3MEPEHUS, CIEeays
MPEVIOKEHHOMY TUTaHy, (PMKCHPOBATh PE3yJIbTaThl MOJTYUYEHHOW 3aBUCUMOCTH B BHUJIC
Ta0auIl ¥ TpadMKOB, JIeJIaTh BBIBOJBI 10 PE3yJIbTaTaM UCCIICIOBAHUS;

IPOBOJIUTH KOCBEHHBIC U3MEPEHUs PUBHMUECKUX BeWUYUH (yIeJIbHAs TEII0EMKOCTh
BEII[ECTBA, COMPOTHUBJICHUE MPOBOJHUKA, padOTa U MOIIHOCTh SJEKTPUUECKOTO TOKA):



IUIAHUPOBAaTh HM3MEPEHHUs, COoOMpaTh OKCIEPUMEHTAJIbHYIO YCTAaHOBKY, CIEAys
pEI0KECHHON HHCTPYKIIUH, U BEIYUCTISATH 3HAUCHHUE BEJTMUMHBI,

coOnrofaTh MpaBujia TEXHUKH O€30MacHOCTH Mpu paboTe ¢ 1ad0paTOPHBIM
000py/10BaHUEM;

XapaKTepU30BaTh MPUHIIUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB C ONOPOM Ha HMX ONMCaHUs (B TOM 4YHCIE: CHCTEMa OTOIUIEHUS IOMOB,
TUTPOMETpP, MapoBasi TypOMHA, aMIEPMETP, BOJBTMETP, CYETUHK DIICKTPHUECKOU
DHEPIUU, DSJIEKTPOOCBETUTENIbHBIE IPUOOPBI, HArpeBaTelIbHbIE 3JIEKTPONPHOOPHI
(mpuMepsbl), SJIEKTPUUYECKUE NPEIOXPAHUTEIN, AJIEKTPOMATHUT, 3JIEKTPOJIBUIATEIb
MOCTOSTHHOTO TOKa), HCHONB3ysl 3HAHHUA O CBOMCTBaX (U3WYECKUX SBICHUUA U
HE0O0XO0uMbIe (PU3UUYECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTHIE TEXHUYECKHUE YCTPOMCTBA M H3MEPUTEIBHBIE MPUOOPHI
10 CXEMaM U CXEMaTUYHBIM PUCYHKaM (KHJIKOCTHBIA TEPMOMETP, TEPMOC, IICUXPOMETD,
TUTPOMETP, JIBUTaTelb BHYTPEHHEIO CrOPAHMS, JJIEKTPOCKOI, PEOCTAT), COCTABISATH
CXEMBI 3JIEKTPUYECKUX LIETEH C MOCIEeI0BATEIbHbIM U MapaJUICIbHBIM COEIHMHEHHEM
AJIIEMEHTOB, pa3inyasi yCJIOBHbIE 0003HAUEHUS IIEMEHTOB 3JEKTPUUECKUX LIETIEH;

MPUBOAUTH TMPUMEPHl (HAXOAUTh WH(MOPMALUIO O MPUMEpPax) MPAKTUYECKOIrO
UCIIOJIb30BaHUsI (PU3MYECKMX 3HAHMM B TOBCEAHEBHOM XKU3HM Mg 0OOecreyeHus
0€30IaCHOCTH IpY 0OpAIIEHUH ¢ MPUOOPAMHU U TEXHUUECKUMU YCTPOWCTBAMU, COXPAHEHHS
3JI0pPOBbsI U COOJTIOIEHHSI HOPM 3KOJIOTMYECKOT0 MOBEICHUSI B OKPYIKAIOIIEH Cpelie;

OCYIIECTBIISAITh MOUCK HH(OpManmu (U3NYECKOro conaepkanus B HHrepHere,
Ha OCHOBE MMEIOUIMXCS 3HAHUN U MYTEM CpPaBHEHUS JIOMOJHUTEIbHBIX MCTOYHHUKOB
BBIIETATh HMH(OPMALIMIO, KOTOpasl SIBISETCS MPOTUBOPEYMBOM HIM MOXKET OBITh
HEJI0OCTOBEPHOM;

UCIOJb30BaTh IPH BBINOJHEHUM Y4YeOHBIX 3aJlaHUil  Hay4YHO-TIONMYJISPHYIO
auTepaTypy (U3MUECKOTO COACpXkKaHMs, CIPaBOYHbIE MAaTepHallbl, PECYpChbl CETH
WNuTepuer, Bnaaerb npuéMaMu KOHCHEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHUS
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M KPATKHE YCTHBIE COOOIIeHHs, 00001mas
UH(POPMAIIMIO U3 HECKOJbKUX HMCTOYHUKOB (PU3NYECKOTO COJEp)KaHUs, B TOM YHCIE
nyOJIMYHO  NPEACTABJIATH  PEe3yJbTaThl  MPOEKTHOW MM UCCIENOBATENbCKOM
JeSTEIbHOCTH, NIPU 3TOM I'PaMOTHO HCIOJB30BaTh M3YyUEHHBIM MOHATHHHBIN ammapaT
Kypca (hU3UKH, COMPOBOXKIATh BBICTYIUIEHUE NPE3EHTALUEH;

IpU BBIIIOJIHEHUU Y4YEOHBIX MPOEKTOB M HCCIEAOBAHUN (PU3MUECKHUX IMPOLIECCOB
pacnpeenaTh 00s13aHHOCTU B IpyNIe B COOTBETCTBUU C IMOCTaBJICHHBIMU 3a/ayami,
CIIEIUTh 3a BBINOJHEHWEM IUIaHa JCMCTBHM M KOPPEKTUPOBAaTh €ro, ajaeKBaTHO
OLICHMBAaTh  COOCTBEHHBIH BKJaJ B  JEATEIBHOCTh  TPYMINbl, BBICTPAUBATH
KOMMYHHMKATHUBHOE B3aMMOJICHCTBHE, IPOSBIISS TOTOBHOCTh pa3petiaTb KOH(DIUKTHI.

K xonmy oOydenuss B 9 kJjiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

HCMOJIb30BaTh MOHATHS: CHCTEMA OTCYETA, MaTEpUANIbHAs TOYKA, TPACKTOPHS,
OTHOCHUTEIFHOCTh MEXaHWYECKOTO JBMXKEHU, AedopMmarus (ynpyras, IiacTHueckas),
TPEHHUE, IEHTPOCTPEMUTEIBHOE YCKOPEHNUE, HEBECOMOCTD U IEPETPY3KH, LIEHTP TKECTH,



aOCOJIFOTHO TBEPJOE TEJIO, LIEHTP TSYKECTH TBEPAOIO TEJIA, PABHOBECUE, MEXaHUYECKHE
KoJ1ie0aHus U BOJIHBIL, 3BYK, MH(PPA3BYK U YJIbTPA3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI, IIIKaJIa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U AAIIBHO30PKOCTh, CIIEKTPBI UCITYCKaHUS
¥ TIOTJIOIIEHUs, anb(da-, 6eTa- 1 raMMa-u3Iy4eHUs], U30TOIIbI, AIepHAs SHEPTreTHKA;

pa3ianyaTh SIBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE NPSIMOIMHENHOE JBUKEHUE,
PABHOYCKOPEHHOE MPSIMOJIMHEIHOE IBUKEHHE, CBOOOJHOE MaJCHUE TeJl, PABHOMEPHOE
JIBUKEHHE TI0 OKPYKHOCTH, B3aUMOJEWCTBHE TEJ, PEAKTUBHOE JIBH)KEHUE,
Kosie0aTeIbHOE JBM)KEHHME (3aTyXalolMe M BbIHYXJICHHbIE KOJeOaHUs), pPE30HAHC,
BOJIHOBOE JBM)KCHHE, OTPAKEHUE 3BYKA, IPSMOJINHENHOE PACIIPOCTPAHEHHE, OTPAKEHUE
U [IPEJIOMIIEHUE CBETA, IIOJIHOE BHYTPEHHEE OTPAaKEHUE CBETA, Pa3IokKeHUE OEJIOro cBeTa
B CHEKTP M CIOXEHUE CIEKTPAIbHBIX LBETOB, JHMCIEPCHsS CBETA, E€CTECTBEHHAas
PaZAMoOaKTUBHOCTh, BOSHUKHOBEHHE JIMHENYATOTO CIEKTPA U3JIyUYEHHUS) IO OMUCAHUIO UX
XapaKTEepPHBIX CBOWCTB M HAa OCHOBE ONBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3NYECKOE
SIBJICHUE;

pacrno3HaBaTh NPOSBICHUE U3YUYEHHBIX (PU3NYECKUX SIBJICHUM B OKPYXKAIOLIEM MUPE
(B TOM umcne ¢puznUecKHUe SBICHUS B MIPUPOJIEC: IPUIMBHI U OTIIUBBI, TBUKCHUE TUTAHET
ConHEeYHON CHCTEMBI, pEaKTUBHOE JBUYKEHUE JKUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMH, 3E€MIICTPSICEHUE, CEHCMHMYECKUE BOJHBI, I[yHAMH, 3XO, LBETA TEII,
ONTHUYECKHE  SIBJIEHUS B  MPUPOAE, OWUOJOTMYECKOe  JCHCTBUE  BUIUMOTO,
yIbTPapUOJIETOBOIO U PEHTICHOBCKOIO H3JIyYE€HUMN, €CTECTBEHHBIH paJMOaKTHUBHBIM
(OH, KOCMHYECKHE JTy4d, PaIMOAKTUBHOE U3JIyYEHHE MPUPOJHBIX MUHEPAJIOB, ACHCTBUE
pPaJMOAaKTUBHBIX HW3JIyYEHH Ha OpraHuM3M YeJOBEeKa), MpHU OTOM IEPEBOIUTH
IPAKTUUECKYIO 3aJauy B Y4YeOHYIO, BBIIEJSATh CYIIECTBEHHbIC CBOWCTBA (TPU3HAKH)
(bU3NYECKUX SBJICHHUI;

ONHUCHIBATh HU3YYEHHbIE CBOMCTBA Tel W (U3MUECKHE SBJICHUSA, HCIIOJIb3YS
¢uznyeckue BeJUYUHBI (CPEAHSISI 1 MTHOBEHHAsl CKOPOCTh Tella MpU HEpPaBHOMEPHOM
JNBUKEHUHU, YCKOPEHHUE, MepeMelieHue, MyTh, YIJOoBas CKOPOCTh, CHJIAa TPEHHUS, CHIIA
yIPYTrOCTH, CUJla TSHKECTH, YCKOPEHHE CBOOOIHOIO MajeHMsI, BEC Teja, UMITYJIbC Telna,
UMITYJIbC CUJIBI, ME€XaHW4ecKas padoTa MU MOIIHOCTb, MOTEHLUUAJIbHASA DHEPrUs Telna,
MOJHITOrO0 HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUUAJIbHAS SHEPIUsl CKATOW MPYKHUHBI,
KUHETUYECKasi SHEPrHsl, OJTHAsT MEXaHUYECKasl SHEPrusl, MEPUO U 4acTOTa KoJeOaHUi,
JUIMHA BOJIHBI, TPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCTh CBETa, IOKA3aTelb
IPEJIOMJICHUSI CpPEeJbl), NMPU OINUCAHUU MNPABUIBHO TPAKTOBATH (HU3MUECKUH CMBICIT
UCIIOJIb3YEMbIX BEJIMYUH, 0003HAUYCHUS] M €AUMHUIBI (PU3MUYECKUX BEJIMYMH, HAXOJIUTh
(bopMyIIbl, CBSA3BIBAIOUIME JTaHHYIO (U3MYECKYIO BEJIMYMHY C APYTMMH BEJIMYMHAMU,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;

XapaKTepru30BaTh CBOWCTBA Tel, (PU3UUECKUE SIBJICHUS U TMPOIECCHI, MCIOJIb3YS
3aKOH COXpPAaHEHUS DHEPIUH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHIMI CYNEPHO3UIUN
CWJ, MPUHIMUN OTHOcUTeNbHOCTH ['anunesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS
HUMITYJIbCA, 3aKOHBI OTPAKCHUS U TIPEJIOMJICHUS CBETa, 3aKOHBI COXPAHEHUS 3apsiI0BOTO
M MACCOBOTO 4YHUCEI NpH SAEPHBIX peaKuusax, IpPU OSTOM JaBaThb CJIOBECHYIO
(GbOpMyIMPOBKY 3aKOHA U 3alUCHIBATH €T0 MATEMATHUUECKOE BHIPAKECHHE,



OOBSACHATH (PU3MYECKHE TPOIECCHl U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyallUii  TPAKTUKO-OPUEHTHUPOBAHHOTO  XapaKTepa:  BBISABIATH  NPUYUHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKHX 1IAroB ¢ ONMopou Ha 2—3
W3YYCHHBIX  CBOMCTBA  (DM3WYECKUX  SIBJICHUH, (U3NUECKHX  3aKOHOB  WIIA
3aKOHOMEPHOCTEH;

pemiaTh pacu€THble 3aauyd (OMUpAIOLIUMEecss Ha CUCTeMy U3 2-3 ypaBHEHHI),
UCITIOJIB3YysI 3aKOHBI M (hOPMYJIBI, CBS3bIBAIONINE (DU3UYCCKHME BEITUYMHBI: HAa OCHOBE
aHaJM3a yCIIOBUA 3aJ[a4uM 3alMChIBATh KPATKOE YCIOBHE, BBIABISATH HEJIOCTAIOIINE WITU
M30BITOYHBIC JaHHBIC, BHIOMPATH 3aKOHBI M (DOPMYJIBI, HEOOXOAMMBIC IS PEIICHUS,
MIPOBOJIUTH PACUETHI U OTICHUBATH PEATMCTUIHOCTD MOTYYCHHOTO 3HAYCHUS (PU3HICCKON
BEJIMYUHBI;

pacno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEUIUTh MPHU MOMOIIM (U3HUECKHX
METO/IOB,  HWCIIONB3yS  OMHCAaHWUE  WCCICMOBAHWSA,  BBIACIATH  IPOBEPSIEMOE
MPEANOJI0KEHNEe, OIICHWBATh TPABWIBHOCTH TOpPSIIKA TIPOBEICHUS HWCCICAOBAHMS,
JieaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YJIbTATHl HAOIIOACHUI U OMBITOB;

IPOBOJUTH OMNBITHl MO HAOMIOJACHUIO (U3MYECKUX SBICHUN WU (DU3NYECKUX
CBOMCTB TeJ (M3yuyeHHE BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpAaHEHUSI DHEPIHH,
3aBUCUMOCTH TIEpHUOa KOJIeOaHNUH TTPYKUHHOTO MasTHUKA OT MACChl Tpy3a M )KECTKOCTH
NPY)KWHBI W HE3aBUCHUMOCTh OT aMIUTATYABl MaJbIX KOJICOAHWH, MPSAMOITHHEHHOE
pacmpocTpaHeHUE CBeTa, pa3jioKeHHWE OeNoro CBeTa B CHEKTp, M3yUYE€HHUE CBOWCTB
M300paK€HUs B TUIOCKOM 3€pKajie U CBOMCTB M300pa)K€HUs MpeaMeTa B cOOMparolei
JIMH3€, HAOJII0/IEHUE CIUIONIHBIX M JIMHEWUYATHIX CIIEKTPOB U3IYUEHHUS): CAMOCTOSITEIHHO
coOupaTh YCTAaHOBKY U3 M30BITOYHOTO Ha0Opa 000OpyAOBaHUS, OMMCHIBATH XOJ] ONBITA U
€r0 pe3yJIbTaThl, JOPMYIUPOBATH BEIBOIBI;

IIPOBOJUTH TIPU HEOOXOAMMOCTH CEPHUIO MPSMBIX U3MEPEHHM, ONpenesisisi CpeaHee
3HaUC€HUE U3MepseMON BeIMYMHBI ((POKYCHOE paccTosiHue coOuparoeil JUH3bI),
000CHOBBIBaTh BBHIOOP CIIOC00a U3MEPEHUs (M3MEPUTENHHOTO TPUOOpa);

IIPOBOJIUTH UCCIIEIOBAHNUE 3aBUCUMOCTEN (PU3MUECKUX BETMYUH C UCIIOJIH30BAHUEM
MPSIMBIX U3MEPEHU (3aBUCUMOCTD ITyTH OT BPEMEHH TPU PABHOYCKOPEHHOM JIBUKEHUHU
0e3 HauaJbHOM CKOPOCTH, MEPHOIa KoJIeOaHU MaTEMaTUUYE€CKOTO MAasiTHUKA OT JJIMHBI
HUTH, 3aBUCUMOCTH YIJIa OTPaKEHUS CBETa OT yrja MaJIeHUs W yIrjia MpeIoMIICHUs
OT yIJIa TIaJIeHus): TUIAaHUPOBATh MCCIIEIOBAHUE, CAMOCTOSITEILHO COOMpPaTh YCTAaHOBKY,
(bUKCUpPOBATh PE3yJIbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MUECKHX BEIMYHUH B BHUJC
TabnuIl 1 rpauKOB, AEJIaTh BHIBOJIBI 110 PE3yJIbTaTaM UCCIEIOBAHMS;

MIPOBOJIUTh KOCBEHHBIE M3MEpPEHUS] (PU3MUECKUX BETUYMH (CPEIHSsI CKOPOCTh U
YCKOPEHHE Tejla NPH PaBHOYCKOPEHHOM JBWIKEHUH, YCKOPEHHE CBOOOJHOTO ITaJICHUS,
KECTKOCTh TIPY>KUHBI, KOAPOUIIMEHT TPEHUSI CKOJBKEHUS, MEXaHWYecKas padora u
MOIITHOCTb, YaCTOTa M MEePHOJT KOJCOAHNH MaTEeMaTHIECKOTO U IPYKUHHOTO MasiTHUKOB,
ONTHYECKAas CHJIa COOMPAFOIICH JIMH3BI, PaIMOAKTUBHBINA ()OH): TUTAHUPOBATH U3MEPEHUS,
coOMpaTh OKCIEPUMEHTAILHYIO YCTAHOBKY ¥ BBINIOJHATH W3MEPEHUS, CIEIys
NPEIIOKCHHOW WHCTPYKIIMH, BBIYHUCIATH 3HAYCHHWE BEJIWYMHBI W aHAJIU3UPOBATh



MOJTYYEHHbIE PE3YJIbTATHI C YUETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUN;

coOnrofaTh MpaBujia TEXHUKH O€30MacHOCTH Mpu paboTe ¢ 1ad0opaTOPHBIM
000py/I0BaHUEM;

pasznuyaTh OCHOBHBIE TPU3HAKHU M3YUYEHHBIX (PU3MUECKUX MOJIENeH: MaTepruaibHas
TOYKa, AO0COJIOTHO TBEPIOE TEJIO, TOUYCYHBIM WCTOYHUK CBETA, JIyd, TOHKas JIMH3A,
IJTaHETapHas MOJIENIb ATOMA, HYKJIOHHASI MOJEIb aTOMHOTO $1pa;

XapaKTepU30BaTh TPHUHIIUIBI JEHCTBUS W3YyYEHHBIX MPUOOPOB M TEXHUUYECKHX
YCTPOMCTB C OMOPOM HA UX ONMUCAHUS (B TOM YKCIIE: CIIUAOMETP, JATYUKH MOJIOKECHHUS,
pacCTOsTHUSL U YCKOPEHUS, paKeTa, 3XO0JIOT, OUKH, IEPUCKOI, (poToanmapar, OnTUYECKre
CBETOBOJIbI, CHEKTPOCKOI, JO3UMETp, Kamepa BuWIIbCOHA), WUCHONB3Yysd 3HAHUA
0 CBOWCTBaxX (PU3UYECKUX SIBJICHUI M HEOOXOIUMBIC (PU3NUECKHIE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMATUYHbIE PUCYHKH HW3YYEHHBIX TEXHUYECKHUX
YCTPOMUCTB, U3MEPUTEIIbHBIX MPUOOPOB U TEXHOJIOTUUYECKUX IMPOIECCOB MPU PEIICHUU
y4€OHO-TPAKTUYECKUX 3a/]a4, ONTHUYECKHE CXEMbl ISl MOCTPOCHUS H300paKeHUM
B IJIOCKOM 3€pKajie U cCOOuparomiei JINH3e;

MPUBOANTH MPUMEPHl (HAXOAUTh HHPOPMALMIO O MNPUMEPAX) MNPAKTHYECKOrO
UCIIOJIb30BaHUsl (U3NYECKUX 3HAHWWA B TOBCEIHEBHOW JKU3HU [UJIsI OOECTCUECHHUS
O0e3omacHOCTH TMpu OOpamieHu C NOpudopaMu M TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHHUS 37J0POBbsI U COOJIIOACHUS HOPM SKOJIOTMUYECKOI0 TOBEICHUSI B OKPY Kalolen
cpexne;

OCYILECTBIIATh MOUCK HHMOpManuu (uznueckoro conaepxanusi B HHTepHeTe,
CaMOCTOATENHHO (OPMYIUPYS TMOUCKOBBIM 3aMpoc, HAXOAWUTh IYTH OIpeAesICHUs
JIOCTOBEPHOCTH TIOJyYeHHOW WH(QOpMAIMM Ha OCHOBE MMEIONIUXCS 3HAHUM W
JIOTIOJTHUTEJIbHBIX UCTOYHUKOB,;

UCIOJIb30BaTh TMPU BBHITIOJIHEHUHU Y4YEOHBIX 3aJaHUi  HAYYHO-TIOMYJISIPHYIO
auTepatypy (DU3UUYECKOro COJIEp)KaHMsl, CIPABOUYHBIC MATEpUAIIbI, PECYPCHl CETH
Nutepuer, Bianerb mnpuéMaMud KOHCIIEKTUPOBAHMS TEKCTa, MPeoOpa3zoBaHUs
nH(pOpMaIK U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

co3/laBaTh COOCTBEHHBIE TMCbMEHHBIE M YCTHBIE COOOIIEHHUS HAa OCHOBE
uH(OpMAIIMU U3 HECKOJbKHX HCTOYHUKOB (DU3UUECKOTO COJACpNKAHUSA, ITyOJIMYHO
MPEJCTABIATH PE3YJIbTAThI IPOCKTHOW WJIN UCCIEA0BATEIIBCKOUN AEATENLHOCTH, TPU 3TOM
rPaMOTHO UCIOJb30BATh M3YYEHHBIM TOHATUMHBIN amnmapar H3y4daeMoro paszeia
GU3MKKM W COMPOBOXKAATh BBHICTYIUICHHWE TMPE3CHTAIMe ¢ Y4ETOM OCOOEHHOCTEH
ayJIUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE INIAHUPOBAHUE

7 KJIACC
Ne HaunmMenoBanue KomnuectBo | [Iporpammuoe comepkanue |  OCHOBHBIC BUJIBI JEATSIHHOCTH 00yUJaIOIIIXCS
/1 pa3zesioB U TEM 4acoB

y4eOHOTO MpeaMeTa

Pazznen 1. ®usnka u ee poJb

B IOBHAHUHU OKPYKAKOIIEro MUpa

1.1 | ®usuka—Hayka 2 ®u3nka — HayKa o npupojie. | BrisiBiaeHUe paznuuuil Mex1y GU3HUYECKUMU U
0 MpUpoe SBneHUsI IPUPOIBI. XUMHUYECKUMH TPEBPAIICHUSIMH.
dusnyeckue sIBIEHUS: PacmoznaBanue u kinaccuukanus GU3nIecKux
MEXaHUYECKHE, TEIUIOBLIE, | SIBJIEHUHM: MEXaHUYECKUX, TEIIOBBIX,
ANEKTPUUYECKHE, ANEKTPUIECKUX, MATHUTHBIX U CBETOBBIX.
MAarHuTHBIE, CBETOBBIE, Ha6nronenue n onvcanue pU3NYECKuX sIBICHAN
3BYKOBBIC
1.2 | ®dusnueckue 2 dusnueckue BEIUYUHEL. OnpeneneHue UeHbI ASICHUS Kb
BEJIMYMHEI N3mepenne hpuzndeckux HU3MEPUTEIILHOTO MpHoopa.

BeJIMUUH. PU3NUECKUE
npubopsl. [lorpemHocts
U3MEPEHNN
MexayHapoaHasi cucteMa
€IUHULL

N3mepenne MTMHEeNHBIX pa3MepPOB TEI U
MIPOMEKYTKOB BPEMEHHU C YUETOM MOTPEIIHOCTEM.
N3mepenne 00bEMa KUAKOCTH U TBEPAOTO TEA.
N3mepenne temnepaTypsl Py MOMOILIA
YKUJIKOCTHOTO TEPMOMETPA U JaTUYUKA
TEMIEPATYPHI.

BrinonHeHne TBOpUECKHUX 3a4aHUM 110 TTIOUCKY
CIIOCO0OB U3MEPEHUSI HEKOTOPBIX (PU3NIECKUX
XapaKTEPUCTHUK, HAIPUMED, Pa3MEPOB MAJTBIX
00BEKTOB (BOJIOC, MPOBOJIOKA), YIATEHHBIX
00BEKTOB, OOJIBITNX PACCTOSHUMA, MAJTBIX




IPOMEXYTKOB BpeMeHu. OO0Cyx1eHne
Hpe/araeMbIX Crioco00B

1.3. | EcrecTBenHO- 2 Kak ¢usuka u npyrue BriaBrkeHre runoTes3, 00bACHAIOIMIMX IPOCThIE
HAy4YHBIN METOA €CTECTBEHHBIE HAYKU SBJICHMSI, HAITPUMeED:
NO3HAHUSA U3y4aroT IpUpPOAY. — II0YEMY OCTAHABIIMBAETCS ABHKYILEECS
EcrecTBeHHO-Hay4YHBIN 10 TOPU30HTAJILHOM OBEPXHOCTH TEINO;
METOJI TO3HAHUS: — IIOYEMY B KAPKYIO IOTOAY B CBETJION OACKIE
HaOJIIOJICHNE, TOCTAaHOBKA MpOXJIAJAHEHN, YeM B TEMHOU. [Ipennoxenune
Hay4HOI'0 BONpOcCa, CIIOCOOOB MPOBEPKU TUIIOTE3.
BBIJIBUKEHUE TUIIOTE3, [IpoBeaenue ucciaenoBanusl Mo NPOBEPKE KaKoil-
HKCIIEPUMEHT IO IPOBEPKE | TUOO TUIOTE3bI.
TUIO0TE3, 00bICHEHUE [TocTpoenue npocTerdmmx Moaenen Gu3nIecKux
HA0JIF0TAEMOTO SIBJICHHUS. SABJICHUM (B BUJIE pUCYHKOB WJIM CXEM), HAIPUMED
Onucanue pu3NIECKUX naJieHUe MpeaMeTa; NpSIMOIMHEHHOE
SBJICHUH C TOMOIIbIO pacnpoCTpaHEHUE CBETa
Mozenen
Htoro no pazneiny 6

Pa3nen 2. IlepBoHayainbHble

CBCACHHUSA O CTPOCHHUH BELIECTBA

2.1

Crpoenue BeliecTna

1

CtpoeHue BelecTna:
aTOMBI U MOJIEKYJIbI, UX
pazmepsbl. ONbITHI,
JIOKa3bIBAIOIIME
TUCKPETHOE CTPOEHHE
BEIIECCTBA

HaGntonenue u unTepnperanys OnbTOB,
CBUETEIBCTBYIOMNX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOEHUH BELIECTBA: OIBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEIIECTB B BOJE.

OueHka pa3MepoB aTOMOB U MOJIEKYJI

C UCTIOJIb30BaHueM (hoTorpaduid, MOTYyYEHHBIX
Ha aTOMHOM CHJIOBOM MuUKpockone (ACM) —
naboparopHas pabota no reme: «OleHKa




TaMeTpa aToMa METOJIOM PSIOB
(c ucrionb3zoBanueM Gotorpaduii)y».
Omnpenenenue pa3MepoB MajbIX Tel

2.2 | IBmxeHne u
B3aMMO/ICHCTBUE
YaCTHII BEIISCTBA

JIBM>KEHUE YaCTHUII
BemecTBa. CBsA3b CKOPOCTH
JBH>KEHUS YaCTHUIL

C TEeMIEPaTypoil.
BpoyHoBcKO€ ABUKEHHE,
b dy3us.
B3aumoneiicTBue 4acTuiy
BEILIECTBA: MPUTSKCHUE U
OTTAJIKUBAHUE

Habmonenue u 06bacHeHue OpOyHOBCKOTO
JBIKCHUS U sBJICHUS TUdPy3un.

[IpoBenenue u 0OBICHEHHE OTBITOB

110 HaOJIIOJEHHUIO TEIIOBOTO PACIIUPEHUS ra30B.
[IpoBenenue u 0ObSICHEHHUE OIBITOB IO
O0OHapyKEHUIO CUJI MOJIEKYJIIPHOTO MPUTSHKEHUSI
¥ OTTAJIKUBAHUS

2.3 | ArperatHbie
COCTOSIHMSI BEIIECTBA

ArperatHbie COCTOSTHUSA
BEILIECTBA: CTPOCHUE ra3oB,
KUJIKOCTEU U TBEPABIX
(KpUCTaJUIMYECKUX ) TEL.
B3anmocBs3e Mexay
CBOMCTBAaMU BEILIECTB

B Pa3HbBIX arperaTHbIx
COCTOSTHUSX U UX
ATOMHO-MOJIEKYJISIPHBIM
ctpoerHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM
BOJIbI

Omnucanue (¢ UCIOJIb30BaHUEM TIPOCTHIX
MOjIeJIel) OCHOBHBIX Pa3IMUUd B CTPOSHUH Ta30B,
XKUIKOCTEH U TBEPABIX TEI.

OO0BscHEHNE MAJION COKUMAEMOCTH KUIKOCTEN U
TBEPIBIX TEJ, OOJIBIIION CKUMAaEeMOCTH Ta30B.
OObsicHeHue coxpaneHust PopmMbI TBEPABIX TE U
TEKY4YECTH KUIKOCTH.

[IpoBencHME ONBITOB, TOKA3BIBAIOIINX, YTO

B TBEPIOM COCTOSIHUH BOIBI YACTHIIBI HAXOASATCS
B CpEJIHEM JaJibllie APYT OT Apyra (MJIOTHOCTh
MEHBIIIE), YEM B JKUIKOM.

YcTaHOBJICHUE B3aUMOCBSI3H MEXKTY
0COOEHHOCTSIMU arperaTHhIX COCTOSTHUM BOJIbI U
CYIIIECTBOBAHNEM BOJIHBIX OPTaHU3MOB

(MC — 6uomorus, reorpadusi)

Hroro no pazaeny




Pazaen 3. /I[Bu:keHne H B3aUMOAeliCTBHE TeJl

3.1 | MexaHnuueckoe 3 MexaHuyeckoe TBHKEHHE.
JIBUKCHUE PaBHOMEpHOE 1
HEpaBHOMEPHOE JIBIKEHHE.
Ckopocts. Cpenssist
CKOpOCTh TIpU
HEPaBHOMEPHOM
IBUKEHUU. Pacuér mytu u
BPEMEHH JIBUKCHUS

HccnenoBanue paBHOMEPHOTO IBHKEHUSI,
oTIpe/IeIICHUE €TO MPU3HAKOB.

Habmronenne HepaBHOMEPHOTO JIBHXKEHUS 1
OTIpe/ICIICHUE €T0 OTIUYHI OT PABHOMEPHOTO
JIBYDKEHHSL.

Ornpenenenre CKOpOCTH PABHOMEPHOTO
JBIKCHUS (IIapyKa B )KUJIKOCTH, MOJCITH
AJIEKTPUUECKOTO aBTOMOOUJIS U T.11.).
Onpenenenue cpeIHEN CKOPOCTH CKOJIbKEHUS
OpycKka WK TIapyKa 1Mo HaKJIOHHOW TUTOCKOCTH
Pemrenue 3aga4 Ha onpeiesieHUE MyTH, CKOPOCTH
¥ BPEMEHU PaBHOMEPHOTO JBUKCHUSI.

AHanm3 rpaKOB 3aBUCUMOCTH ITYTH U CKOPOCTH
OT BpEMEHU

3.2 | UHepuus, Macca, 4 SABneHue UHEPIMU. 3aKOH
TUIOTHOCTh uHepuuu. B3aumoencteue
TeJl KaK IpU4YrHa
U3MEHEHUSI CKOPOCTH
JBIDKEHUS TeJl. Macca kak
Mepa UHEPTHOCTH Tela.
IImoTHOCTH BeniecTna.
CBs13b INIOTHOCTH

C KOJINYECTBOM MOJIEKYJT

B eUHMIIE 00BEMA
BEIIIECTBA

OOBsICHEHHE U TIPOTHO3UPOBAHUE SBJICHHIHA,
00YCIIOBIICHHBIX HHEPIIMEH, HAIIPUMED, YTO
IPOUCXOJIUT IIPH TOPMOKCHHH MU PE3KOM
MaHEBPE aBTOMOOWIIS, TOYEMY HEBO3MOXKHO
MT'HOBEHHO IPEKPATHTh ABMKCHUE Ha BEJIOCHIIE]IC
W CaMOKaTe U T. 1.

[TpoBeacHUE M aHAIIN3 OIBITOB,
JEMOHCTPHPYIOIINX U3MEHEHUE CKOPOCTH
JBUKCHHS TEJIa B pe3yJIbTaTe ICHCTBUS Ha HETO
JAPYTUX TeIL.

Perienrie 3aau Ha onpe/eIeHre MacChl Tejla, ero
00BbE€Ma U INIOTHOCTH.




[IpoBeneHue u aHamU3 ONBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTh U3MEHEHUS
CKOPOCTH T€JIa OT €ro MaccChl IpH
B3auMoieicTBUM Tel. 3MepeHue macchl Tena
Pa3IMYHBIMU CTIOCOOAMH.

Ornpenenenre IOTHOCTH TEJIA B PE3yJIbTATe
U3MEpPEHHUs €ro Macchl U 00BEMa

3.3

Cwnna. Buape! cun

14

Cuia kak XxapakTepHUCTHKA
B3aUMOJEHCTBHUS TEN.
Cuna ynpyrocTu 1 3aK0H
I'yka. 3mepenne cuibl

C MOMOUIBIO TMHAMOMETDA.
SIBneHHE TATOTEHUS U CUJIa
TskecTH. Criia TSKECTH
Ha JPYTuX TUIaHeTax.

Bec tena. HeBecomocTs.
CrnoxxeHue cui,
HaIpPAaBJIECHHBIX MO OJHOMN
IIPSIMOM.
PaBHOpelicTBYIOIIIAs CUII.
Cuna tpenus. Tpenue
CKOJIbKEHHS U TPEHUE
1okos1. TpeHue B npupoae
U TEXHUKE

N3ydenue B3auMOEHCTBUS KaK IPUYMHBI
MU3MEHEHUS CKOPOCTH TeJa WK ero AeopMaInu.
Onucanue peaibHbIX CUTyalil B3aUMOJIEHCTBUS
TEJ C IOMOIIBIO MOJIENICH, B KOTOPBIX BBOJIUTCS
MOHATHE U H300paKEHUE CHIIBI.

Nzyuenwne cuibl ynpyroctu. MccrnenoBanme
3aBUCHUMOCTH CHJIBI YIPYTOCTH OT yJJTMHEHUS
PE3WHOBOTO LITHYPA WX TPY>KHUHBI

(c mocTpoeHueM rpaduka).

AHanu3 IpaKTUYECKUX CUTYAIUH, B KOTOPHIX
IPOSIBIISIETCS IEUCTBUE CUIIbI YIIPYTOCTH
(ynpyrocTs Msi4a, KpOCCOBOK, BETOK JIepeBa

u Jp.).

AHanu3 cuTyalui, CBSI3aHHBIX C SBIICHUEM
TSATOTCHUS.

OO0bsicHeHUE OPOUTATBLHOTO ABUKEHUSI IJIAHET

C UCIOJIb30BAHUEM SIBJICHMSI TATOTEHUS U 3aKOHA
UHEPITUH.

W3mepenue Beca Tena ¢ HOMOIIbIO THHAMOMETPA.
O6ocHOBaHME ATOTO CIIOCO0a U3MEPEHHUSL.




AHaIN3 U MOJEIUPOBAHUE SIBJICHHUSI HEBECOMOCTH.
DKCIEepUMEHTAIBHOE MTOJIYYEHUE MPaBUIIA
CJIOKEHUS CWJI, HAIPABJICHHBIX BJOJIb OJJHOU
npsiMoil. OrnpeienieHne BEITMYUHBI
PABHOJICMCTBYIOIIEH CHIL.

N3ydenune cuiibl TpEHUS CKOJIBKEHUS U CUIIBI
TPEHUs I1OKOSI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUSA

OT CWJIBI JABJICHUS U CBOMCTB TPYIIIUXCS
ITOBEPXHOCTEMN.

AHaJIN3 IPAKTHYECKUX CUTYallUH, B KOTOPBIX
IIPOSIBIIICTCS IEUCTBUE CUIIBI TPEHUS,
UCIIOJIB3YIOTCS CIIOCOOBI €€ YMEHBLIECHUS WK
yBEJIMYEHHUS (KaTaHUE Ha JIbDKaX, KOHbKax,
TOPMOKEHNE aBTOMOOWJIS, UCTIOIb30BaHHUE
NOAIINITHUKOB, IIJIABAHUE BOJIHBIX KUBOTHBIX
u 11p.). Perienue 3agau ¢ uCHOIb30BaHUEM
dopMy1 A pacuéra CUIIbI TSKECTH, CUIIbI
YIPYTOCTH, CUIIbI TPEHUS
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Pa3znen 4. JlaBienue TBEPABIX TeJl, dKMIAKOCTEN U ra30B
4.1 | laBnenue. Ilepenaua 3 JlaBnenne. CriocoObl AHaM3 1 00BSICHEHHUE OTIBITOB U IPAKTHYCCKUX
TABJICHUS TBEPIBIMHU YMEHBIIICHUS U YBETTUUCHUS | CUTYallUid, B KOTOPBIX MPOSBIISICTCS CUJIa
TeJIaMH, KHJIKOCTSIMH naBiicHus. J[aBiaeHue ra3za. | JaBJICHUS.
1 Ta3aMu 3aBUCHMOCTbH JABJICHHS O060CHOBaHKE CTIOCOOOB YMEHBIICHUS U
rasza ot 00béma, YBETMYCHHS TaBJICHHUS.
TeMITepaTyphl. N3ydenune 3aBUCMMOCTH JIaBJICHUS rasa




[lepenaua naBienus
TBEPBIMU TEIIAMH,
KUIAKOCTSIMHU U Ta3aMH.
3akoHn [Tackans

0T 00bE€Ma U TEMIIEPATYPHI.

N3zyuenue ocoOeHHOCTEH nepenayn 1aBIeHUS
TBEPABIMH TENIAMH, KUAKOCTIMHU U Ta3aMH.
O060cHOBaHME PE3YIHTATOB OIBITOB
0COOEHHOCTSIMU CTPOCHHUS BEILIECTBA B TBEPIOM,
KHUJIKOM 1 ra3000pa3HOM COCTOSHUSX.
DKCTepuMEHTAIBHOE TI0Ka3aTeNIbCTBO 3aKOHA
Iackas.

Pemenwne 3anau Ha pacd€T gaBieHUs TBEPIOTO
Tena

4.2 | JlaBrieHUE )KUIKOCTH 3aBUCUMOCTH JaBJICHUS UccnenoBanue 3aBUCUMOCTHU JABJICHUS KUIKOCTH
KUIKOCTH OT TIIyOUHBI. OT TJIyOUHBI OTPYKEHUS U TNIOTHOCTH KUIKOCTH.
[TneBMatuueckue mamuubl. | HaGmonenue u o0bsICHEHUE THAPOCTATUYECKOTO
I'mppocrarnueckuii IapaJiokca Ha OCHOBeE 3akoHa [lackais.
napajokc. Coobmaromuecs | M3ydeHune coOOOMIAIONIMXCS COCY/IOB.
cocynbl. ['uapapnmuueckue | PemeHue 3aj1au Ha pacy€T NaBiICHUS KUIKOCTH.
MEXaHU3MBbI OObsicHeHne TPUHITUIA TSUCTBUS
TUAPABIMYECKOTO Mpecca, MTHEBMATUYECKUX
MaIIIHH.
AHanu3 1 00bSICHEHUE MTPAKTUUECKUX CUTYAIIUMH,
JEMOHCTPUPYIOLIUX MPOSIBJICHUE JTABJICHUS
XKUIKOCTH ¥ 3aKkoHa [lackais, Harpumep
IIPOIIECCOB B OPTaHU3ME MPH TITyOOKOBOTHOM
HBIPSTHUU
4.3 | AtmochepHOe Atmocdepa 3emiu u DKCneprUMEHTAIBHOE OOHApYKEHUE
JIABJICHUE aTMoc(epHOe JaBJCHUE. aTMOC(EpHOTO /TaBJICHUS.

[IprumHEI cymiecTBOBaHUs

Anann3 1 00bICHEHUE OIBITOB U IMPAKTUYCCKUX




BO3IYIITHON 000JI0YKH
3emmuu. OnbiT Toppuuerny.
N3mepenne armochepHoro
JaBJICHUS. 3aBUCUMOCTD
aTMOC(EpPHOTO JaBICHUS
OT BBICOTHI HaJl yPOBHEM
Mopsi. [Ipubopsl

JUTSI U3BMEPEHUS
aTMoc(epHOTro JAaBiIeHUs

CUTYalluH, CBA3aHHBIX C JICHCTBUEM
aTMOC(EepHOro J1aBICHUSI.

OOBscHEHNE CYLIECTBOBaHUS aTMOC(hEpHI
Ha 3eMJIe U HEKOTOPBIX IJIaHETaxX WK €€
OTCYTCTBHUSI Ha JPYTUX IU1aHeTax u JIyHe.
OO0bsacHEeHNE N3MEHEHHUS INTIOTHOCTH aTMOC(hEphl
C BBICOTOM U 3aBUCUMOCTH aTMOC(EPHOTO
JABJICHUS OT BBICOTHI.

Pemenue 3a1au Ha pacu€t aTMOCPEPHOTO
JABJICHMUSL.

N3yuenue ycrpoiicTBa bapomeTpa-aHepoua

4.4

JleiicTBHE KUJIKOCTHU U
rasza Ha Iorpy>kKe€HHOE
B HUX TEJIO

JlencTBUE )KUJIKOCTH U Ta3a
Ha NOTPYKEHHOE B HUX
Tea0. BelTagkuBaromas
(apxumenioBa) cuiia. 3aKoH
Apxumena. [InaBanue Ten.
Bo3znyxormnaBanue

DKcnepuMeHTaIbHOE 0OHAPYKEHHE JIEHCTBUS
AKUJKOCTH U ra3a Ha NOTPYKEHHOE B HUX TENO.
OnpeneneHne BbITATKUBAIOUIEH CHUIIBI,
JICUCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE

B KUJKOCTb.

[IpoBeaenue u 00CykA€HUE ONBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTD
BBITAIKMABAIOIIEH CUJIbI, IEUCTBYIOIIEH HA TEJIO
B KHUIKOCTH, OT 00BEMa MOTPYKEHHOU

B ’KUJIKOCTb YaCTH T€JIa U OT IJIIOTHOCTHU
YKUJIKOCTH.

IIposepxa nezasucumocmu 8blmanKuaroujel
Cuvl, 0elcmayouell Ha mejo 8 HCUOKOCmu,
om maccol meua.

Hccnenoanue 3aBUCUMOCTH Beca Tea B BOJE
0T 00bEMa OTPY>KEHHOM B )KMIKOCTh YaCTH Teia.




Pewenue 3a1a4 Ha IpMMEHEHKE 3aKOHA
ApxuMea 1 yCloBUs IJIABAHUS TEII.
KoncrtpynpoBsanue apeomerpa niun
KOHCTPYUPOBAHUE JIOJKU U OIIPEACIICHUE €€
IrpPy30H0AbEMHOCTH

Hroro no pazgeny
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Pa3nen 5. PaboTa u MOIIIHOCTB. JHEprus

5.1

Pabora 1 MOIIHOCTH

3

Mexannyeckas padora.
MormHoCTE

DKCIEPUMEHTAIBHOE ONPEAETIEHUE
MEXaHUYECKOU pabOThI CUIIbI TSDKECTH

IIPY MAJICHAN TEeJa U CUIIbI TPEHUS

IpY pAaBHOMEPHOM MEPEMENIEHUH Tea

110 TOPU30HTAIBHON TOBEPXHOCTH.

Pacuér momiHocTH, pa3BUBacMOM 1pu NOABEME
110 JIECTHULIE.

Peienue 3a1a4 Ha pacu€T MexaHM4eCKO paboThI
Y MOILHOCTHU

5.2

[IpocThie MEXaHU3MBI

[IpocTbie MEXaHU3MBI:
pbIvar, 0JI0K, HAKJIOHHAs
MJI0CKOCTh. [IpaBuio
paBHOBECHS phlyara.
[Ipumenenue npasuia
paBHOBECHS pbIyara

K 0JIOKy. «30510TO€
npaBuiio» mexanuku. KITJ]
MPOCTHIX MEXaHU3MOB.
[IpocTbie MEXaHU3MBI

B OBITY ¥ TEXHHUKE

OrnpeneneHre BHIUTPHIIIA B CUIIE POCTHIX
MEXaHU3MOB Ha MPUMEPE phluara, NOoJABUKHOTO U
HETIOABMKHOTO OJIOKOB, HAKJIIOHHOM IIOCKOCTH.
UccnenoBanue ycioBUsi paBHOBECHSI pblyara.
OO0Hapy)eHre CBOMCTB MPOCTHIX MEXaHNU3MOB

B PA3JINYHBIX HHCTPYMEHTAX U MPUCITOCOOTICHUSX,
UCIIOJIb3YEeMbIX B OBITY M TEXHUKE, & TAK)KE

B ’KUBBIX OpraHU3MaXx.

DKCIepuMEHTaIbHOE J10Ka3aTeIhCTBO PAaBEHCTBA
paboT Npu NPUMEHEHUH TPOCTHIX MEXAHU3MOB.
Onpenenenue KII/] HaKJIIOHHOM MJIOCKOCTH.




Pemenune 3ana4 Ha MpuMEHEHUE TPaBUJIa
paBHOBecus peryara v Ha pacuét KIT/]

5.3 | Mexannveckas 4 MexaHuyeckast SHEpTHsL. DKCrepUMEHTAIBHOE ONPEIEICHUE U3MEHEHNUS
SHEPrUs Kunernueckas u KUHETUYECKOW U MOTEHIIMATbHON YHEPTUU Tea
MOTEHILIMAIbHAs SHEPT U IIPU €70 CKAThIBAHUH 110 HAKJIOHHOM IJIIOCKOCTH.
[Ipespamenue ogquoro Buaa | GopMynMpoBaHue Ha OCHOBE HCCIEAOBAHUS
MEXaHHYECKON SHEPTUU 3aKOHA COXPaHEHUsI MEXaHUUECKON SHEPIUH.
B JpYyrou. 3aKoH O06cyxaeHue rpaHul] TPUMEHUMOCTH 3aKOHA
COXPAHEHUs SHEPTUU COXPAHEHHUS SHEPTUHU.
B MEXaHHKE Pemmenue 3aa4u ¢ UCMOJIb30BAHUEM 3aKOHA
COXpPaHEHUs SHEPTUU
Hroro no pazaeny 12
PesepBHoe BpeMmst 3
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME




8 KJIACC

No HanmenoBanue KomnuectBo | IIporpammHoe coaepkanue OCHOBHBIE BU/JIBI JICITCIIBHOCTH 00YUYaOIIUXCs
/1 pa3/iesioB U TeEM 4acoB
y4eOHOro rpeaMera
Pasznen 1. TenioBbI€e IBJIEHUA
1.1 | CrpoeHue u cBoMcTBa 7 OCHOBHBIC TTOJIOKCHUS Habmronenue u nHTEpIIpeTanus OIbITOB,

BCIICCTBA

MOJIEKYJIIPHO-KMHETUYECKOU
TEOPUHU CTPOCHUS BEILECTBA.
Macca u pa3mepsl aTOMOB U
MoseKyd. OMbITHL,
ITOATBEPKAAOIINE
OCHOBHBIE ITOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOU
TEOPUHU.

Mopaenu TBEPAOTO, )KUAKOTO
¥ ra3000pa3HOr0 COCTOSIHUI
BEILIECTBA.
Kpucrammueckue n
amop(dHbIe TENA.
OOBsicCHEHHE CBOMCTB I'a30B,
YKUJIKOCTEU U TBEPABIX TEI
Ha OCHOBE I10JIOKEHUN
MOJIEKYJISIPHO-KUHETUYECKOU
Teopuu. CMaunBaHUE U
KaNWUISPHBIC SIBJICHUSL.
TennoBoe pacmupenue u
cxKartue

CBHJICTEJILCTBYIOIIUX 00 aTOMHO-MOJICKYJIIPHOM
CTPOECHUU BEUIECTBA: OIBITHI C PACTBOPEHUEM
Pa3JIMYHBIX BEIIECTB B BOJIE.

Pemenue 3a1a4 no o1ieHMBaHUIO KOJMYECTBA
aTOMOB WJIU MOJIEKYJ B €/IMHHUIIE 00BEMA
BEILECTBA.

AHaJIN3 TEKCTa JPEBHUX aTOMUCTOB (Hampumep,
dbparmenTa nosmsl Jlykpenus «O npupone
BeIei») ¢ M310’)KEHHEM 000CHOBAaHUM aTOMHOM
rUnoTe3sl (CMbICIOBOE uTeHue). OleHKa
yOeIUTEeTbHOCTH ATUX 0OOCHOBAHUM.
OO0bsicHeHuEe OPOYHOBCKOTO JBUKEHUS, SIBJICHUS
mubdy3un 1 pazTuauil MEX1y HUIMH Ha OCHOBE
IIOJIOKEHUN MOJIEKYIISIPHO-KUHETUYECKOU
TEOPUU CTPOCHHUS BEIIECTBA.

OOBsicCHEHUE OCHOBHBIX Pa3Inyuil B CTPOSHUH
ra3oB, )KUJIKOCTEU U TBEPIBIX TEN

C UCTIOJIb30BAHUEM TOJIOKEHUN MOJICKYJISIPHO-
KMHETUYECKOU TEOPHUH CTPOEHUS BEILIECTRA.
[IpoBeaeHue ONBITOB MO BBIPALUBAHUIO
KPUCTAJLJIOB TOBAPEHHOM COJIM WJIU caxapa.




[IpoBenennie 1 00OBICHEHUE OMBITOB,
JEMOHCTPUPYIOIINX KAUJUISIPHBIE SIBJIICHUS U
SABJICHHE CMa4YlBaHUSI.

OOBsicHEHUE POJIH KaTWJUISIPHBIX SBJICHUN

JUI IOCTYIUIEHUS BOJBI B OPIaHU3M PACTCHUIA.
HaGuronieHnue, npoBeieHre U 00bsICHEHHE
OMBITOB MO HAOJIOIEHUIO TETNIOBOTO
pacCUIMPEHHUsI Ta30B, KUIAKOCTEN U TBEPABIX TEIL.
OO0bsicHeHUE coXpaHeHUsI 00bEMA TBEPABIX TEI,
TEKYYECTH >KHJIKOCTH (B TOM YHCIIE, pa3HULIBI

B TEKYUECTH JIJIsl pa3HbIX JKUIKOCTEN),

JABJICHUS Ta3a.

[IpoBeaeHue ONbITOB, TEMOHCTPUPYIOLIUX
3aBHCHMOCTb JIaBJICHUS BO3]lyXa OT €ero o0béma u
HarpeBaHUs WIA OXJIAXKACHUS, U UX OOBICHEHUE
HA OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUEHHUS.
AHanu3 NpakTUYECKUX CUTYalU, CBSI3aHHbBIX

CO CBOMCTBAaMH I'a30B, JKUJIKOCTEU U TBEPIBIX TEI

1.2

TennoBele mporeccsl
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Temneparypa. Cs3b
TEMIIEPaTypPbl CO CKOPOCTHIO
TEIJIOBOTO JIBVXKCHUS
yactull. BHyTpeHHss
sHeprusi. CrnocoOsl
VU3MEHEHHUsI BHYTPEHHEN
SHEPruu: TeIIonepeaada u
coBepieHrue padboTel. Buabl
TEIIONepeaauu:

O060CHOBaHKE TIPABWIT H3MEPEHUS TEMITEPATYPHI.
CpaBHEHHE pa3IMYHBIX CIIOCOOOB M3MEPCHHS U
ITKaJI TEMIIEPATYPHI.

HaOmronenne n 00bICHEHHE OIBITOB,
JIEMOHCTPUPYIOIINX U3MEHEHNE BHYTPCHHEH
SHEPTHH Tea B pe3yJIbTaTe TeIUIoNepeIaun 1
pabOThI BHEITHUX CHII.

HaOmronenne u 00bsICHEHHE OIBITOB,
00CYXICHHE TPAKTUICCKUX CUTYAIIHH,




TEIJIONPOBOAHOCTb,
KOHBEKIIUS, U3ITyYCHUE.
KosnuecTBO TEMIOTHI.

VY ienbHasg TENI0EMKOCTh
BelecTBa. TernjaoooMeH u
TEIJIOBOE PaBHOBECHE.
YpaBHEHUE TETIOBOTO
6ananca. [1naBinenue u
OTBEp/ICBaHUE
KPUCTAJUIMUECKUX BEIIECTB.
VY nenpHas Temiora
TJIaBJICHUSL.
[TapoobOpa3zoBanue u
KoHAeHcanus. Mcrapenue.
Kunienune. Y nennHas
TEIJI0Ta MapooOpa3oBaHUsI.
3aBUCHUMOCTB TEMIIEPATYPbI
KUIIEHUS OT aTMOC(EpPHOTO
JABJICHUS.

Brnaxnocts Bo3ayxa.
DHeprus TOIIUBA.

VY nenbHas TeninoTa
CrOpaHusl.

[Tpunumne! padoThI
TerioBbixX ABurareneit KI1/]
TEIJIOBOTO JIBUTATEIS.
TennoBble ABUraTeNn U

JIEMOHCTPHUPYIOIINX Pa3TMIHBIC BUIBI
TEIUIoNEepeaadn: TEIIONPOBOAHOCTb,
KOHBEKIINIO, N3ITyYeHHE.

HccnenoBanue siBICHUS TEINIOOOMEHA

IPY CMEIIUBAHUM XOJIOHON U ropsiueid BOJIBI.
HaGnronenue ycraHoBIEHUS TEMIIOBOTO
PaBHOBECHUS MEXKy TOPSYEH U XOJIOIHON BOJOM.
Onpenenenue (M3MEPEHUE) KOIUYECTBA
TEIUIOTHI, MOTYYEHHOTO BOJOW MPH TEIII000MEHe
C HarpeThIM METAJUIMYECKUM LIUIHH]IPOM.
Onpenenenue (M3MEPEHNE) YACIbHON
TEIUIOEMKOCTH BEILIECTBA.

Pemmenue 3a7a4, CBI3aHHBIX C BBIYUCICHUEM
KOJIMYECTBA TEIJIOTHI U TEIIOEMKOCTH

IPH TETJIO0OMEHE.

AHaIN3 CUTyaluid MPAKTUYECKOTO
UCIIOJIb30BaHUS TEIIJIOBBIX CBOMCTB BEIIECTB U
MaTepuasoB, HAIPUMED, B LIETIAX
SHEProcOEepPeKCHUS: TEIIION3OISAIHA,
sHeprocOeperarIye KPoIIlH,
TEPMOAKKYMYJIATOPHI U T. 1.

Habnronenue sBineHuit ucnapeHus u
KOHJICHCAIIUH.

HccnenoBanue npouecca ucnapeHus
PA3JIUYHBIX KUJIKOCTEH.

OObscHeHUE ABICHUI UCTIAPEHUS U
KOH/ICHCAllMU Ha OCHOBE aTOMHO-




3aIlUTa OKPYKAKOIIeH MOJIEKYJIIPHOTO YYEHUS.

CpeJibl. HaburoieHue u 00bsICHEHHE poliecca KUIIEHUS,
3aKOH COXpaHEHUs U B TOM YHCJIE€ 3aBUCUMOCTH TEMIIEPATYPbI
[pEeBpaICHHs SHEPTUH KUIIEHUS OT JaBJICHUS.

B TEILJIOBBIX MPOLIECCAX Onpenenenue (M3MEpEHUE ) OTHOCUTEIBHON

BJIQYKHOCTH BO3/IyXa.
Habnronenue nporecca riaBieHus
KPUCTAJUTMYECKOTO BEIIECTBA, HAIIPUMED, JIb/IA.
CpaBHEHHE MPOIECCOB MIIABJICHUS
KPUCTAJUTMUECKUX TEJ U Pa3MATICHUS

IIPY HarpeBaHUU aMOP(HBIX TEJL.
Onpenenenre (M3MepEHHUE) YACTBHOMN TEILIOTHI
TUTABJICHUS JIB]IA.

OObsicHEeHUE SBIICHUH TUTABJICHUS U
KPUCTAJUIM3AI[MU HA OCHOBE ATOMHO-
MOJICKYJIIPHOTO YUEHUSI.

Pemenue 3ama4, CBSA3aHHBIX C BBIYUCIICHUEM
KOJIMYECTBA TEIUIOTHI B MpoIleccax
TETIoNepeaavr PH TIaBICHUH U
KpUCTAUTH3AIIH, UCTIAPCHUH W KOHJICHCAIIHH.
AHanu3 cCUTyanuii IpakTUYECKOTO MPUMEHEHUS
SIBJICHHUW TUIABJICHUS U KPUCTAJUIN3AIINH,
HaIpUMeEp, MOTYICHUE CBEPXUUCTHIX
MaTepHayioB, COJIEBasi TPEJIKa U Jp.

AHanu3 paboTsl 1 00BSICHEHHE TPUHITUTIA
JIEUCTBUS TETIJIOBOTO JIBUTATEJIS.

Brrurcnenue KonmuecTBa TEIIIOTHI,




BBIJICJISIFOIIETOCS TTPU CTOPAHUY PA3TAYHBIX
BUI0B TomuBa, u KIIJI neurarems.
OO0cyx1eHue SKOJIOTMYECKUX MOCIEICTBUI
WCII0JIb30BaHUS JIBUTATENIC BHYTPEHHETO
CrOpaHMsi, TEIIOBBIX U TUAPOITCKTPOCTAHIIUMA

Wroro 1o pazaeny 28

Pa3nen 2. DiekTpudeckne ¥ MATHUTHBIE SIBJICHUSI

2.1 | DnekTpuyeckue 7 DJeKTpU3aLus Tel. Habmronenue u mpoBeieHHE ONBITOB
3apsiabl. JIBa pojia 3JeKTpUIECKUX 110 3JIEKTPU3ALUU T€JI IPU COIPUKOCHOBEHUH U
3apspKEHHBIE Tena U 3apsn0B. B3anmoencTeue VHIYKIUEH.

150,¢ BBaHMOHeﬁCTBHH

3apsHKEHHBIX TEll.
3akoH KynoHna (3aBUCUMOCTh
CHWJIbI B3aUMOJICCTBUS
3apsHKEHHBIX TeJ

OT BEJIMYUHBI 3aPSI0B U
PACCTOSTHUSI MEXKTy TEJIaMH ).
DIIEKTPUYECKOE TOJIE.
Hanpsiox€nnocts
AIEKTPUYECKOTO TTOJIS.
[IpuHun cynepno3uuuu
3JIEKTPUYECKUX TTOJIEN

(Ha KaU€CTBEHHOM YPOBHE).
Hocurenu snekrpuyeckux
3apsiIoB. DJIEMEHTAPHbBIN
JJIEKTPUYECKUN 3apsiLl.
Ctpoenue aToma.

[IpoBOogHMKH U

Habmronenne n o0bSICHEHNE B3aUMOACHCTBUS
OJHOMMEHHO M PA3HOMMEHHO 3apsKEHHBIX TEJ.
OOBsicCHeHHUE NTPUHIIKTIA JSHCTBHUS SJISKTPOCKOTIA.
OOBsiCHEHHUE SBIICHUM JICKTPU3AIINT

IIPU COMPUKOCHOBEHUH TEJ U UHAYKITUEH

C MCIIOJIb30BaHUEM 3HAHWUHM O HOCUTEIAX
AIIEKTPUYECKUX 3aPsIIOB B BEIIECTRBE.
Pacno3naBanme n 0ObsICHEHUE SIBJICHUMN
AJIIEKTPU3AIMHY B IOBCETHEBHOM KU3HU.
Habmronenne u o0bSICHEHHE ONBITOB,
WUTFOCTPUPYIOIIUX 3aKOH COXPaHEHUSI
3JIEKTPUYECKOTO 3apsa.

Habmro1eHune onbITOB 110 MOJICTUPOBAHUIO
CUJIOBBIX JIMHUM DJIEKTPUYECKOTO MOJIS.
HccnenoBanue nemcTBUs IIEKTPUIECKOTO OIS
Ha MMPOBOJAHUKH U TUDJICKTPUKU




TUBJIEKTPUKHU. 3aKOH

COXPaHCHUA JICKTPUICCKOTO

3apsiaa

2.2

[TocrossHHBINM
ANEKTPUYECKUN TOK
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DIIEKTPUYECKHI TOK.

VY cI10Bus CyIlIECTBOBAHHUS
AIEKTPUUECKOTO TOKA.

W cTOYHMKY TOCTOSIHHOTO
ToKa. JlericTBUs
AIEKTPUYECKOTO TOKA
(TernoBoO€, XUMHUYECKOE,
MarHuTHOE).
DIIEKTPUYECKUI TOK

B )KMIKOCTSAX U raszax.
DIIEKTPUYECKAS LIETIb.
Cuua Toka. DIIeKTpu4ecKoe
HaIpsiKEHUE.
ConpotuBieHue
IIPOBOJIHUKA. Y IEJIBHOE
CONPOTHUBJICHUE BEIIIECTRA.
3akoH OMa [J1g ydacTka
uenu. [locnenoBarensHoe U
napajuieIbHOE€ COSTMHECHHE
IPOBOJTHUKOB.

PaboTa u MOUTHOCTH
AJIEKTPUUYECKOTO TOKA.
3akon J[xoyns—JIenua.
DIIEKTpUYECKUE LU U

HaGnronenue pa3nuuHbIX BUIOB JEHCTBUSA
AJIEKTPUUYECKOTO TOKA U OOHAPYKEHUE ITUX
BUJIOB JICUCTBUS B IOBCEAHEBHON KU3HU.
Habmtonenne BO3SHUKHOBEHHUS Ta30BOT0 pa3psija
Y BJIEKTPUYECKOTO TOKA B JKUIKOCTH

COopka 1 UCTIBITAHUE DIIEKTPUUECKOM TIeNH
MOCTOSIHHOTO TOKA.

N3Mmepenne cuitbl TOKa aMIEPMETPOM.
N3mepenne 3JIeKTpUIEeCKOro HanpsIKEHUS
BOJIbTMETPOM.

[IpoBenenuie 1 00OBICHEHUE OMBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTD
BJIEKTPUYECKOTO COMPOTUBJICHUS TPOBOJHUKA
OT €TO0 JJIMHBI, IUIOLIA]IA MTONEPEYHOTO CEYEHHUS
U MaTepuarna.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA,
IPOTEKAIOIIETO YEPES PEUCTOP,

OT CONPOTHUBJICHHS PE3UCTOPA U HANIPSIKEHUS
Ha PE3HUCTOpE.

[IpoBepka nmpaBuiia CII0KEHUS HAITPSKEHU N
IIPY MOCJIEIOBATEIBHOM COEUHEHUH JBYX
PE3UCTOPOB.

[IpoBepka npaBuiia Juisi CUIIbI TOKa

IIPU NapAJLIETbHOM COCIMHEHUN PE3UCTOPOB.




OTpeOUTEH
AIIEKTPUICCKOM SHEPTUN
B ObITy. KopoTkoe
3aMbIKaHHUE

AHaJIN3 CUTYalH MOCIEN0BATEIBHOIO U
NapajuIeIbHOTO COEAMHEHUS TPOBOIHUKOB

B JIOMAIITHUX AJIEKTPUUECKUX CETSIX.

Pemenue 3anau ¢ ucnonb3oBanueM 3akoHa Oma
1 hopMy pacué€Ta IEKTPUIECKOTO
CONIPOTHBJIEHUS [P MTOCIEA0BATEILHOM U
napauieIbHOM CO€IMHEHUU TTPOBOHUKOB.
Onpenenenre padOThI AIEKTPUUECKOTO TOKA,
IPOTEKAIOLIETO YEPE3 PE3UCTOP.

Ornpenenenre MOIHOCTH 3JIEKTPUYECKOTO TOKA,
BBIJICIISIEMOM HA PE3UCTOPE.

UccnenoBanue 3aBUCUMOCTH CUJIBI TOKA YEpe3
JAMIIOYKY OT HaIpsDKeHMs Ha Hel. Onpenenenue
KIII narpeBarens.

Uccnenosanue npeodpa3zoBaHus SHEPTUU

IIpU MOIbEME Ipy3a DIIEKTPOIBUTATEIIEM.
OObsicHEHUE YCTPOUCTBA U IPUHIIUIIA ICUCTBUS
JIOMAITHUX JIEKTPOHATPEeBATEIbHBIX MPUOOPOB.
OObsicHEeHNEe TPUYUH KOPOTKOTO 3aMbIKAHUS U
MIPUHIINATIA ACHCTBUS TIJIABKUX MTPEJOXPAHUTEIICH.
Pemienue 3a1au ¢ ucnoiab30BaHUEM 3aKOHA
Jxoyns—Jlenna

2.3

MarHuTHbIE SIBJICHUS

ITocTOossHHBIE MArHUTHI.
B3aumoericteue
MMOCTOSIHHBIX MAarHUTOB.
MarsauTtHoe 1noJie.
MarnauTHOE 110J1€ 3eMIH

HccnenoBanue MarHuTHOTO B3aUMOCHCTBUS
IMOCTOSIHHBIX MarHUTOB.

N3ydyeHne MarHuTHOTO MOJIs1 MOCTOSTHHBIX
MarHuTOB IIPU UX OOBEIMHEHUH U Pa3/ICIICHUH.
HccnenoBanne MarHUTHOT'O B3aUMOICHUCTBHUSI




U €TI0 3HAUYCHUE JJIs )KU3HU
Ha 3emiie. OnbIT OpcTea.
MarsauTtHoe noJie
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
3JIEKTPOMArHUTOB

B TeXHHUKE. [[eiicTBue
MarHUTHOTO MOJIS

Ha IPOBOJHUK C TOKOM.
DNEKTPOABUTATEND
MMOCTOSSHHOT'O TOKA.
Hcnons3oBaHue
AIEKTPOJBUrATEIICH

B TEXHHUUYECKUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

MOCTOSIHHBIX MarHUTOB.

N3ydyeHne MarHuTHOTO MOJI MOCTOSTHHBIX
MarHuTOB MPU UX 0OBEIUHEHUH U Pa3/IeJICHUN.
[IpoBeaeHne ONbITOB IO BU3yaIU3aldH MOJIS
MIOCTOSTHHBIX MarHuTOB.

N3yueHue siBineHNs HaMarHMYMBaHUsI BELIECTBA.
HccnenoBanue nencTBUs JJIEKTPUIECKOTO TOKA
Ha MarHUTHYIO CTPEJKY.

[IpoBeneHne onbITOB, AEMOHCTPUPYIOIINAX
3aBUCUMOCTB CHUJIBI B3AUMOJICUCTBUS KATyIIKU
C TOKOM U MarHuTa OT CUJIbl U HAIIPABJICHUS TOKa
B KaTylIKE.

AHaJIN3 CUTyalni TPAaKTUYECKOTO MPUMEHEHHUS
AJIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKHUX
YCTPOMCTBAX, MPOMBIIIJIEHHOCTH, METUILIUHE).
N3yuenue nercTBUs MAarHUTHOTO MOJIS

Ha IPOBOJIHUK C TOKOM.

N3yuyeHne neicTBUS SJICKTPOABUTATENS.
N3mepenue KIIJI anexkTpoasurarenbHON
YCTaHOBKH.

Pacrnio3znaBanue u aHanu3 pa3IM4HbIX
MIPUMEHEHUH AJIEKTPOIBUTATEIICH

(TpaHcmopt, OBITOBBIE YCTPOWUCTBA U JIP.)

2.4

DneKTpoMarHuTHas
WHTYKITAS

OnbiTel @apanes. SABieHue
3JIEKTPOMArHUTHOM
uHayknuu. [pasuio Jlenua.
DJIEKTPOreHepaTop.

OIBITEI IO UCCIICIOBAHUIO SIBICHUS
3JIEKTPOMArHUTHOW MHIYKIIUN: UCCIICIOBAHUE
VM3MECHCHUN 3HAYECHUS Y HAIIPABJICHUS
MHIYKIHMOHHOTO TOKa




Crioco0bI notyueHus
ANEKTPUYECKON DIHEPTHH.

DNEeKTPOCTaHIIUU
Ha BO300OHOBIISIEMBIX
UCTOYHHUKAX YHEPTHH
Wroro 1o pazaeny 37
PezepBHOE Bpemst 3
OBILEE KOJIMYECTBO 68

YACOB I1O ITPOTPAMME




9 KJIACC

No HammenoBanue Komuuectso | Ilporpammuoe cogepkanue | OCHOBHBIE BUABI ACATEILHOCTH OOYJAFOIIUXCSI
/1 pa3liesioB U TeM 4acoB
y4eOHOro rpeamMera
Pa3znen 1. Mexanndeckue siBJeHHSA

1.1

MexaHuueckoe
JIIBIYKEHHE U CIIOCOOBI
€ro OIMCaHusA

10

MexaHnYecKOe IBHKEHHE.
MarepuanbHasi TOUYKA.
Cucrema otcuéra.
OTHOCUTENBHOCTD
MEXaHUYECKOTO IBUKECHUS.
PaBHOMEpHOE
IPSIMOJIMHEWHOE JIBH>KECHHUE.
HepaBnomepnoe
NPSAMOJIMHENHOE IBUKEHHUE.
Cpennsisi 1 MTHOBEHHasI
CKOpPOCTB TeJa MpHu
HEPAaBHOMEPHOM JIBUKEHUH.
Yckopenue.
PaBHOyCKOpeHHOE
MPSIMOJIMHENHOE IBUKECHUE.
CBoOomHOE TIaJIcHUE.
Omngitel [Nanumnes.
PaBHOMEpHOE NBUXKEHKE

10 OKPYKHOCTH.

[lepuon u wacrora
obparmenus. JInaeitHas u
YIJIOBasi CKOPOCTH.

AHanu3 1 00CyXIeHHE PA3TUIHBIX IPUMEPOB
MEXaHUYECKOTO JIBUKEHUSI.

OO6cy:xeHre rpaHuil IPUMEHUMOCTH MOJIENN
«MaTepualibHas TOUKay.

Omnucanne MEXaHUYECKOTO ABMXKEHUS
pa3IMuHbIMU crioco0amu (ypaBHEHUE, Ta0IUIIA,
rpaduk).

AHanN3 KU3HEHHBIX CUTYAlUH, B KOTOPBIX
MPOSIBIISIETCSI OTHOCUTEILHOCTh MEXaHUYECKOTO
JIBUKCHUSL.

HabntoieHue MexaHn4ecKkoro ABMKEHUS TeJia
OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.
CpaBHeHUeE IMyTel U TPACKTOPUN IBUKEHUS
OJIHOTO U TOTO K€ TeJla OTHOCUTENIBHO Pa3HbIX
TE€JI OTCUETA.

Amnanus tekcra ["anuiest 00 OTHOCUTEIBLHOCTH
JIBUKCHWSI; BBITTOJIHEHUE 3aJaHHUH 110 TEKCTY
(CMBICJIOBOE UTEHHE).

Omnpenenenre cpegHel CKOPOCTU CKOJIbKEHUS
Opycka Wiu ABMKEHUS IIapuKa M0 HAKIIOHHON
TUIOCKOCTH.

AHanu3 1 00CyXIeHUEe CIIOCOO0B




LenTpocTpemurensHoOe
YCKOpEHUE

NPUOJIMKEHHOTO ONPEIeTICHUSI MTHOBEHHOM
CKOPOCTH.

Ornpenenenue CKOpOCTH PAaBHOMEPHOTO
JBI>KEHUS (IIapUKa B )KUJIKOCTH, MOJIETTU
AIEKTPUYECKOTO aBTOMOOMIIS U T. 11.).
Ornpenenenue nyTu, TPOMICHHOTO 3a JaHHBIN
IIPOMEKYTOK BPEMEHU, U CKOPOCTH TeJla

1o rpaduKy 3aBUCUMOCTH ITyTH PAaBHOMEPHOTO
JIBH>KCHUSI OT BPEMEHH.

OO6cyxKaeHue BO3MOKHBIX TPUHIIUIIOB
JEUCTBUS MPUOOPOB, UZMEPSIONINX CKOPOCTh
(ctmIOMETpOB).

Brluncnenue myTyu U CKOpOCTH NPpHU
PABHOYCKOPEHHOM IPSIMOJIMHENHOM JIBUKEHUN
Tena.

Ornpenenenue NpoAEeHHOTO MyTH U YCKOPEHUS
JIBIDKEHUS TeJia M0 rpauKy 3aBUCUMOCTH
CKOPOCTH PABHOYCKOPEHHOTO MPSIMOJIUHENHOTO
JIBU>KEHUS T€Ia OT BPEMEHHU.

Ilposepka cunomeswi. eciu

npuU pagHOYCKOPEHHOM OBUIHCEHUU

Oe3 HauaNbLHOU CKOPOCMU NYMU OMHOCAMCS
KaK psi0 HeYémHulX yuces, mo
COOMEemcmeyouue NPoMeHCymKu 6pemenu
O0OUHAKOBDL.




OrnpeneneHue yCKOpeHuUs Tela

IIPU PABHOYCKOPEHHOM J[BUKEHUU

10 HAKJIOHHOM IIJIOCKOCTH.

N3mepenre neproa U 4acToThl 00OpaIieHus
TeJa Mo OKPYKHOCTH.

OnpeneneHne CKOPOCTH PAaBHOMEPHOTO
JBUYKEHUS Te€Jla M0 OKPY’KHOCTH.

Pemenune 3a1a4 Ha onpeneneHue
KHHEMaTHUECKUX XapaKTEPUCTHK
MEXaHUYECKOTO JIBM)KEHUS Pa3IMYHbIX BHJIOB.
Pacnio3znaBanue v npuOIMKEHHOE OMUCAaHUE
Pa3IMYHBIX BUJOB MEXAHUYECKOTO JIBUKECHHUS
B IIPUPO/I€ U TEXHUKE (Ha MpUMeEpPax CBOOOTHO
NaJaroIINX TeJl, IBUKEHUS )KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEACTB U Jp.)

1.2

B3aumonelictBue Ten

20

IlepBrIii 3akoH HproTOHA.
Bropoii 3akon HeroToHa.
Tperunii 3akoH HprotoHa.
[IprHIMD cymneprio3uun
CHIL

Cuna ynpyroctu. 3aKoH
I'yka. Cuna TpeHus: cuna
TPEHUS CKOJIBKEHHMS, CHIIa
TPEHUS MTOKOS, IPYTUE BUIbI
TPEHHSL.

Cuiia TSHKECTH U 3aKOH
BCEMHUPHOI'O TATOTEHUS.

Habmronenue u 00CyXJICHHE OIBITOB

C IBMDKCHUEM TeJjla IMPY YMEHBIIIEHUH BIIUSHUS
JPYTHUX TeJ, IPEMATCTBYIOMINX JIBHYKCHUIO.
Amnanus texcra ["anuies ¢ onrcaHuem
MBICJICHHOT'O SKCIICpUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPITUH;
BBITIOJTHEHHE 33JITaHUH 110 TEKCTY (CMBICTIOBOE
YTCHUE).

OOcyXaeHne BO3MOKHOCTH BBITIOJTHCHHUS
3aKOHA WHEPIIMH B PA3IMYHBIX CHCTEMax
OTCYETA.

HaOmronenue u 06Cykx/1eHre MEXaHUYECKUX




Y ckopenne cBOOOTHOTO
najeHus. J[BUKEHHE TUIaHEeT
Bokpyr Connua. [lepBas
KOCMHUYECKAsI CKOPOCTb.
HeBecoMocTs 1 neperpy3ku.
PaBHOBeCcHE MaTepranbHOU
TOYKU. AOCOITIOTHO TBEPIOE
Teso. PaBHoBecHe TBEPAOTO
TeJla C 3aKPEIIEHHON OChIO
BpauieHus.. MOMEHT CHUIIBL.
LlenTp TsKECTH

ABJICHUH, IPOUCXOAAIINX B CUCTEME OTCUETA
«Tenmexka» npu €€ paBHOMEPHOM

1 YCKOPEHHOM JBUKEHHH OTHOCUTEIBHO
KaOuHeTa (PU3UKH.

JIeiCTBHS C BEKTOPAMU CHUJI: BBITIOJIHEHHE
3aIaHUH IO CJIOYKEHHIO U BBIYUTAHUIO
BEKTOPOB.

HaOmnronenue u/unu npoBeieHUE OMBITOB,
JEMOHCTPUPYIOUIUX 3aBUCUMOCTb YCKOPEHUS
Tesa OT MPUJIOKEHHON K HEMY CHJIBI U MacChl
Tena.

AHanu3 1 o0bsICHEHHE SIBJICHUN

C UCITOJIb30BAaHUEM BTOPOTO 3aKkoHa HproToHA.
Pemenue 3aa4 ¢ uCronab30BaHUEM BTOPOTO
3akoHa Hpl0TOHA M npaBuWiIa CI0KEHUS CHJL.
Onpenenenue )XECTKOCTH NPY>KUHBI.

AHanu3 cuTyauui, B KOTOPBIX Ha0JII01at0TCs
yrnpyrue negopManuu, u uxX o0ObsICHEHUE

C HCTOJIb30BaHUEM 3aKkoHa [ 'yka.

Pewienue 3aga4 ¢ HCNOJIb30BAaHUEM 3aKOHA
I'yka.

HccnenoBanye 3aBUCHMOCTY CUJIBI TPEHUS
CKOJIBKEHUS OT CUJTbl HOPMAJIBHOTO JIaBJICHUS.
OO6cyxaeHue pe3yIbTaToB UCCICIOBAHMS.
Onpenenenue ko3P puueHTa TpeHUs
CKOJIbKCHHUSI.

N3mepeHne cuibl TPEHHS TOKOSI.




Pemenue 3aau ¢ ucnoyib3oBaHUEM (POPMYIIbI
JUISL CUJIBI TPEHHS CKOJIBKEHHS.

AHanu3 IBUKEHHUS TEJ TOJBKO MO IEHCTBUEM
CHJIBI TSIKECTH — CBOOOTHOTO TaJCHHUS.
OOBbsCHEHNE HE3aBUCUMOCTH YCKOPECHHS
CBOOOIHOTO MaJICHUS OT MACChI Tela.

OneHKa BETMYUHBI CHIIBI TATOTEHUS,
JEUCTBYIOIIEN MEXKy IByMS TEJIaMU

(m7st pa3HbBIX Macc).

AHanu3 IBUKEHHsI HEOECHBIX Tel

IO/, IEVCTBUEM CHIIBI TATOTEHUS

(c MCTI0JIB30BaHUEM JIOTIOJTHUTENBHBIX
HMCTOYHUKOB MH(OPMALIHH).

Pewenne 3aga4 ¢ HCNOJIB30BaHUEM 3aKOHA
BCEMUPHOI'O TATOTEHUS U (HOPMYIIbI

JUTS pacyé€ra CUJIbI TSKECTH.

AHaJIN3 OPUTMHAIBHOTO TEKCTA,
ONMCBIBAIOILIETO IIPOSIBIICHUS 3aKOHA
BCEMUPHOTO TATOTEHHUSI; BHIIIOJHEHNE 33 1aHUM
10 TEKCTY (CMBICIIOBOE UTEHHUE).

Habmoienue u 00CykaeHne OnbITOB

10 U3MEHEHUIO BECa TeNa MPU YCKOPEHHOM
JIBI>KCHUH.

AHann3 ycia0BUl BO3HUKHOBEHHS] HEBECOMOCTH
U TIEPErPY3KH.

Pewenue 3ana4 Ha onpeaeeHue Beca Tea

B PA3JIMYHBIX YCIOBUSX.




AHanm3 cuil, ACUCTBYIONIMX Ha TEJIO,
MOKOSIIIEECs Ha OTope.
OnpeneneHue IeHTpa TSHKECTH Pa3IUYHBIX Tell

1.3.

3aKOHBI COXpPaHCHHUA

10

Nmnynec Tena. M3menenne
UMITyJibca. VIMITyIbC CHITBL.
3aKOH COXpaHEHUS
nMIyJibca. PeaktuBHOE
JBUYKEHUE.

Mexanuueckas pabota u
MOIIHOCTh. PaboTa cui
TSKECTH, YIIPYTOCTH,
TpeHus. CBSI3b SHEPTUH U
paboTsl. [ToTeHnmansHas
SHEPrus Teja, HOIHITOrO
HaJl IOBEPXHOCTBIO 3€MJIN.
[TorenunanbHas 3HEPTUS
CXKaTOW NPY>KUHBI.
Kunernueckas sneprusi.
TeopeMa 0 KHHETUYECKOM
SHEpPruu. 3aKOH COXPaHEHUs
MEXaHUYECKON dHEPruu

HaOnronenue u o0Cy X I€HHE ONBITOB,
JEMOHCTPUPYIOLIUX [Tepeady UMITYJIbCa

IIPY B3aUMOJCUCTBUY TEJ, 3aKOH COXPaHCHHUSI
UMITyJIbCa MpU a0COITIOTHO YIIPYTOM U
HEyNpPyroM B3aUMOJECHCTBUU TEN.

AHaN3 CUTyalMi B OKPYKAIOLIEH KU3HU

C MCIIOJIb30BAHUEM 3aKOHA COXPAHEHUS
VMITYJIbCA.

Pacnio3HaBaHue IBJIICHUS PEAKTUBHOIO
JIBUYKEHUSA B IPUPOJIE U TEXHHUKE.
[IpuMeHeHnE 3aK0HA COXPAHEHUS UMITYJIbCa
JUISl pacyéTa pe3yJbTaTOB B3aUMOIEUCTBUS TeEll
(Ha mpuMepax HEeyIpyroro B3auMoJIeHCTBHUS,
YIPYTroro HEHTPAIBHOIO B3aUMOEHCTBUS IBYX
OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPBIX
HETIOABUKHO).

Pewienue 3a1a4 ¢ HCNOJIb30BAaHUEM 3aKOHA
COXpPaHEHUS UMITYJIbCA.

Omnpenenenre pabOTHI CHIIbI YIPYTOCTH

IIPU NOABEME TPy3a C UCIOJIb30BaHUEM
HEIMOABUKHOTO Y TIOJIBMXKHOTO OJIOKOB.
N3mepenne MOIHOCTH.

N3mepenne noTeHIMaabHON YHEPTUM YIIPYTO
1e(pOPMUPOBAHHOMN TPY>KUHBI.




N3mMepeHrne KHHETUYECKOM SHEPTUHU TENa

10 JUIMHE TOPMO3HOTO MYTH.
DKCIEpUMEHTAIIBHOE CPABHEHNE U3MEHEHHUS
MOTEHINAJIBHON U KHHETUYECKOW SHEPTUM TEJa
MIPU ABUKEHHUH MO HAKJIOHHOM MJIOCKOCTH.
DKcliepuMeHTaIbHas MPOBEPKa 3aKOHA
COXpaHEHHsI MEXaHUYECKOU IHEPIUr

py CBOOOJHOM I1aJICHUU.

IIprmeHeHune 3aKk0Ha COXpaHEHUs
MEXAHUYECKOM SJHEPTUM JIJISI pacyETa
MOTECHIIMAIBHON U KHHETUYECKOW SHEPTUid Tea.
Pemenune 3a1a4 ¢ HCIIOJIB30BAaHUEM 3aKOHA
COXPaHEHHUs] MEXaHUYECKOU IHEPTUH

Hror

0 TI0 pazzeiy

40

Pa3nen 2. MexaHu4ecKue KOJIC0AHUA U BOJI

HbI

2.1

MexaHuuyeckue
KoJIcOaHUSA

7

KonebOarensHOE OBMIKEHUE.
OCHOBHBIE XapaKTEPUCTUKU
KOJIeOAHUM: TIEPUO]T,
9acToTa, aMIIUTY/Ia.
MaremaTuyeckui u
PYKUHHBIN MassTHUKH.
[IpeBpamenue sueprun
IpH KoJIeOaTeIbHOM
JIBUKCHUH.

3aryxaronue KojaeoaHus.
Brinyxxaennbie koneOaHusl.
Pe3onanc

HaOmronenne xonedanuii o 1eUCTBUEM CHIT
TSDKECTH M YIIPYTOCTH M OOHApYKEHHUE
MOA0OHBIX KOJIEOAHUH B OKPY>KAIOIIEM MUPE.
AHanm3 KojaebaHuil Tpy3a Ha HUTH U

Ha npyxuHe. OnpeaeneHne 4acToThl
KOJICOaHHMI MaTEMaTHIECKOTO U TIPYKUHHOTO
MAasITHUKOB.

HaOmronenue u 00ObsICHEHNUE IBICHUSA
pe30oHaHca.

HccnenoBanue 3aBUCUMOCTH TIEPHOA
KOJIeOaHMI TTOIBEIIIEHHOTO K HUTH TPy3a

OT JUIMHBI HUTH.




[TpoBepka HE3aBHCUMOCTH TIEPHO1a KOJICOAHMIA
rpy3a, MOJABEIICHHOTO K JICHTE, OT MaCChI Tpy3a.
HaoOmronenue u o0cyx aeHHEe ONBITOB,
JTEMOHCTPUPYIOITNX 3aBUCUMOCTh TIEPHOIA
KoJIe0aHUH MPY>KUHHOTO MasTHHKA OT MacChl
rpy3a U KECTKOCTHU NPYKUHBI.

[IpumeHeHre MaTeEMaTHIECKOTO U TPYKHHHOTO
MasTHUKOB B KQYECTBE MOJIEJICH JJI ONMUCAHUS
KOJIcOaHMIT B OKpYXKAIOIEM MHUPE.

Pemenune 3ana4, CBI3aHHBIX C BRIYUCICHHEM
WJIM OIIEHKOM Y4acTOTHI (TIeprojia) KojaeOaHui
Hszmepenue yckopenusi c60600H020 nadenus.

2.2

Mexanuueckue
BOJIHBI. 3BYK

MexaHn4ecKHe BOJIHBI.
CBoiicTBa MEXaHHUYECKUX
BOJIH. [IpostonpHbIE U
MIOIEPEYHbIC BOJHEI. [[muHa
BOJIHBI U CKOPOCTb €€
pacrpoCTpaHeHHUs.
MexaHn4ecKre BOJIHBI

B TBEPAOM TeEJIe,
CEICMUYECKHE BOJIHBI.
3ByK. ' pOMKOCTB 3ByKa H
BbICOTA TOHA. OTpakeHue
3Byka. UH(pa3Byk u

YJIBTPa3BYK

OOHapyXeHue U aHAJIU3 BOJTHOBBIX SIBJICHUM
B OKPY’KaIOIIEM MUPE.

Habmtoienue pacnpoctpaHeHust IpOA0IbHbBIX
Y TIOTIEPEYHBIX BOJIH (Ha MOJEIIN) U
oOHapy>KeHHE aHAJIOTMYHBIX BUJOB BOJIH

B IIpHUpoJie (3BYK, BOJIHBI HA BOJIE).
Brruncnenme AMHbI BOJHBI M CKOPOCTH
pacnpocTpaHEHHs 3ByKOBBIX BOJIH.
OKcnepuMeHTAIbHOE ONpeIeIeHUE IPaHuI]
YAaCTOTHI CIABIIIUMBIX 3BYKOBBIX KOJICOAHHI.
HabmtoieHue 3aBUCUMOCTH BBICOTHI 3ByKa

OT YacTOThI (B TOM YHCII€, C UCIIOIb30BAHUEM
MY3BIKQJIbHBIX HHCTPYMEHTOB).
Habmonenue u 00bsICHEHHE SIBICHUS
aKyCTHYECKOT'O pE30HaHCa.




AHaM3 OpUTHHAIBHOTO TEKCTA, MTOCBAIIEHHOTO
MCIIOJB30BaHUIO 3BYKa (WM YIBTPA3BYKa)

B TEXHUKE (IXOJIOKAIHS, YIBTPa3BYK

B MEJIUIIMHE U JIP.); BBITIOJTHCHHE 3aJaHHIA

10 TEKCTY (CMBICIIOBOE YTCHHE)

Hroro no pazgeny

15

Pasznen 3. 3JI€KTpOMaFHI/ITHOC M0JI€ U AJICKTPOMAIrHUTHLIC BOJIHbBI

3.1 | DnekTpoMarHuTHOE 6 DJIEKTPOMAarHuTHOE MOJIE. [TocTpoenue paccyxJ1eHuid, 000CHOBBIBAIOIINX
noJie u DJIEKTPOMAarHUTHBIE BOIHBL. | B3aUMOCBSI3b 3JIEKTPUUYECKOTO U MATHUTHOTO
AJIIEKTPOMAarHUTHbHIE CaoiicTBa TIOJIEH.

BOJIHBI ANEKTPOMATrHUTHBIX BOJIH. DKCIEpUMEHTAIIBHOE N3YyYEHUE CBOWCTB
[IIxaa 3JIEKTPOMArHUTHBIX | AJIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIE
BOJIH. MIcnionb30BaHue C TIOMOIIIBI0 MOOMILHOTO TellepoHa).
3IEKTPOMArHUTHBIX BOJIH AHanu3 peHTT€eHOBCKUX CHUMKOB
JUISL COTOBOM CBSI3H. YeJIOBEYECKOI0 OpraHu3ma.
DNEKTPOMAarHuTHAs MPUPOJA | AHAJIHM3 TEKCTOB, OMUCHIBAIOIINX MPOSIBICHUS
ceera. CKOpOCTh CBeETa. AJIIEKTPOMATrHUTHOTO U3yYEHHUs B IPUPOJIE:
BonHoBEBIE CBOIICTBA CBETA ’KUBBIE OPTaHU3MBbI, U3Ty4YEHUs HEOECHBIX TEJ
(cMBICTIOBOE UTEHUE).
Pacnio3HaBaHue u aHaJIN3 Pa3IMYHbIX
MPUMEHEHUH 3I€KTPOMATrHUTHBIX BOJIH
B TEXHUKE.
N3y4eHne BOJHOBBIX CBOMCTB CBETA.
Pemenue 3aay ¢ ucnoiab30BaHUEM (GOPMYIT
JUTS1 CKOPOCTH 3JI€KTPOMATHUTHBIX BOJIH, IJTUHBI
BOJIHBI M YaCTOTBI CBETA
Wroro o pazaeny 6




Pa3znen 4. CBeToBbBIC ABJICHUSA

4.1 | 3akoHBI 6 JlydeBast MOJIeTIb CBETA. HaOnronenue onbITOB, JEMOHCTPUPYIOITUX
pacrpocTpaHeHHs HcTounuku cBera. SIBJICHHE MPSIMOJIMHEHHOTO PacCIpOCTPAHCHUS
CBETa [IpamonmHeHOE cBeTa (BO3HMKHOBEHUE TEHU U MOJYTEHN),

pacnpocTpaHeHUE CBETa. U X UHTEPIIPETAIHS C UCTIOJIb30BaHUEM

3armenus ConHua v JIyHBI. | MOHATHSA CBETOBOTO Jy4a.

Ortpaxenue cera. [Inockoe | OObscCHEHHE I MOJEIMPOBAHIE COTHEYHOTO U
3epKaJio. 3aKOH OTPAKEHHUS | TYHHOTO 3aTMCHMIA.

CBETAa. HccnenoBanue 3aBUCUMOCTH YIJIa OTPAXKEHUs
[Ipenomienne ceera. 3aKOH | CBETOBOTO JIyda OT yriia MaJICHHUs.
npenomMienus ceera. [lonnoe | 3ydenue cBOMCTB H300pakeHUs B TNIOCKOM

BHYTPECHHEE OTPaKCHHE 3epKaje.

cBeTa. Mcrons3oBanue HaOmronenne n o0bICHEHHUE OIBITOB
MIOJTHOTO BHYTPEHHETO 10 TIOJTYICHHIO N300paKEHNU B BOTHYTOM U
OTPaXEHUS B ONITHYECKHUX BBIITYKJIOM 3epKajiax. HaOmronenue u
CBETOBOJAX 0OBSICHEHHE OTBITOB T10 TIPEJIOMJICHHIO CBETA

Ha rPaHULIC PA3JINYHBIX CPEl, B TOM YUCIIE
OTIBITOB C IOJHBIM BHYTPEHHUM OTPaKEHHUEM.
HccenenoBanue 3aBUCUMOCTH yIJIa
IIPEJIOMIIEHUS OT yIJjla MaJeHusl CBETOBOIO J1y4a
Ha TPaHNULIE «BO3LyX—CTEKIION.

Pacrnio3zHaBanue sIBICHUN OTPAXKEHUS U
IIPEJIOMIIEHUS CBETA B IIOBCEAHEBHON KU3HHU.
AHanu3 1 00bSICHEHUE ABJICHUS ONITHYECKOTO
MHUpaxa.

Pemenue 3aa4 ¢ HCIIOIB30BaHUEM 3aKOHOB
OTPaKECHMS U NPEIIOMIICHUS CBETA




4.2 | JIuH3BI ¥ ONITUYCCKHE 6 JIunza. Xox myueit B tunze. | [lomydyenne n3o0paxeHuit ¢ MOMOIIBIO
prOOpPbI OnTuyeckas cucreMa cobuparoIel U paccenBarolleH JIMH3.
doToamnmapara, Mmukpockona | OnpeaeneHue GOKYCHOTO pacCTOSIHUS U
U Teneckorna. ['ma3 kak ONTUYECKON CUJIBI COOUPAIOIIEH JIMH3HI.
OTTHYECKas CHCTEMA. AHaM3 yCTpOoWCTBa U IPUHITUIIA ACHCTBUS
bmmzopykocTs n HEKOTOPBIX ONTUYECKUX TPHOOPOB:
JaTbHO30PKOCTh dboToanmnapara, MUKpPOCKOTA, TEJIECKOIA.
N3yuenune Moienu riia3a Kak ONTUYECKON
CUCTEMBI. AHAJIN3 SIBJICHUI OJIM30PYKOCTH
U JaJIbHO30PKOCTH, PUHIIAIIA JIEHCTBUS
OYKOB
4.3 | Paznoxenue 6emoro 3 Paznoxxenue 6emoro ceeta HabGmronenue pasnoxeHus 6e1oro cBeta
CBETa B CIIEKTP B criekTp. OnbiTel HetOTOHA. | B CIEKTP.
CioxxeHue CreKTpaibHbIX Habmronenne n 00bICHEHHUE OIBITOB
1BeToB. Jlucnepcus ceera T0 MOJYYEHUIO OEJIOr0 CBETA MPHU CI0KEHUN
CBETa Pa3HbIX IIBETOB.
[IpoBeneHue u 00bSICHEHNE OTIBITOB
10 BOCIIPUSITUIO I[BETA TIPEIMETOB IIPHU HX
HaOJFOICHUY Yepe3 IBETOBbIC (DUITBTPHI
(LIBETHBIE OYKH)
Wroro o pazaeny 15
Pa3znen 5. KBanToBbBIE IBJICHUS
5.1 | Ucnyckanue u 4 Omnertel Pesepdopaa u OO6cyxnenue 1ienu onbIToB Pesepdopaa

IIOTJIOICHUEC CBETAa
aTOMOM

IJ1aHeTapHasa MOACJIb aTOMaA.

Monaens atoma bopa.
Hcenyckanne u noriomenne

I10 UCCICAOBAHNIO aTOMOB, BBIJIBUXKCHHEC
T'HIIOTC3 O BO3BMOJKHBIX PC3YJIbTATaX OIIbITOB
B 3aBUCUMOCTH OT IIPCAIIOJIaracMoro CTpoCHuA




cBeTa aToMoM. KBaHTBHI.
JInHenyaTtsle CIIEKTPBI

aTOMOB, (OPMYJIMPOBAHKE BHIBOJIOB

U3 pe3yIbTaTOB OIBITOB.

OO6cyxkaeHue NpOTUBOPEUNiA MIaHETapHON
MOJEJIA aTOMa U OCHOBAHUM ISl TUIIOTE3bI
Bbopa o cranmonapHbIX opOUTaxX IEKTPOHOB.
Hab6nronenue CruioniHbix U JIMHEWYaThIX
CHEKTPOB U3TYyYEHHUS PA3IUUHBIX BELIECTB.
OObsicCHEHUE TUHENYATHIX CIIEKTPOB U3ITYUCHHUS

5.2

CrpoeHne aTOMHOTO
saapa

PannoaktuBHOCTH. Anb(a-,
0eTa- 1 raMMa-u3Ty4YeHHUs.
Crpoenue aTOMHOTO siapa.
Hyxionnas monens
aTOMHOTrO sizipa. 30Tomsl.
PagnoaxkTuBHBIE
npespamenus. llepuon
IIOJIypacmaia aTOMHBIX SIAEP

OO0cy:x/1eHnEe BO3MOXHBIX THIIOTE3 O MOEIISAX
CTPOEHHUS sIpa.

Omnpenenenue coctasa sep 10 3aaHHBIM
MacCOBBIM U 3apsII0BBIM YUCIIaM U

0 TIOJIO’KEHUIO B IEPUOANUECKON cucTeMe
3JIEMEHTOB.

AHann3 U3MEHEHUs COCTaBa spa U ero
MOJIO’KEHUS B IEPUOIUYECKON cUCTEME

IpU 0-PaTUOAKTUBHOCTH.

HccnenoBanue TPEKOB 0.-4aCTHIL IO TOTOBBIM
doTtorpadusim.

OOHapy>KeHue U U3MEepeHue paualliOHHOTO
¢oHa c MOMOUIBIO TO3UMETPA, OLIEHKA €T0
MHTEHCUBHOCTH.

AHann3 6MOJOTHYECKUX U3MEHEHUH,
MPOUCXOISIINX MO TSHCTBUEM
pPalOaKTUBHBIX U3ITYUYCHH.
Hcnonp3oBaHne pagroaKTUBHBIX U3ITyYeHUN
B MEJIMIIMHE




5.3 | Snepubie peakuuu

SAnepHbie peakuu. 3aKOHbI
COXpaHEHUs 3apsAI0BOTO U
MacCOBOT'0 YHCEN. DHEPTUS
CBSI3U aTOMHBIX sijiep. CBsI3b
Macchl 1 sHepruu. Peakuuu
CUHTE3a U JICJICHUS SEP.
Nctounuku sHepruun ColHia
1 3BE31. AnepHas
sHepretuka. [lerictBus
PaIMOaKTUBHBIX U3TyYCHUN
Ha KUBbIC OPTaHU3MBbI

Pemenue 3aga4 ¢ UCIIOIB30BaHUEM 3aKOHOB
COXPaHEHHSI MACCOBBIX U 3apSAOBBIX YUCEII
Ha OMPENICIICHUE PE3YJIBTATOB SIAEPHBIX
PEaKINii; aHAIN3 BO3MOKHOCTH UJIN
HEBO3MO>XHOCTH SJICPHOMN peaKiIuu.

O1nieHKa YHEPrUuu CBSI3U SAJIEP C UCTIOIB30BaHUEM
dhopmyIbl DUHIITEHHA.

OO0cy>x1eHuE MEePCIEKTUB UCTOIH30BAHUS
YIIPaBJISIEMOTO TEPMOSIEPHOTO CUHTE3A.
OO0cyx1eHrE MPEUMYIIECTB U SIKOJIOTUYECKUX
po0JieM, CBSI3aHHBIX C SICPHON SHEPTeTUKOM

Hroro no pazaeny 17
IHoBTOpHUTEJIHbHO-0000IAKOIIMH MOLYJIb
[loBTOpEHUE N 9 Cucremarnsanus u BrlnonHenne yueOHbIX 3aaHU, TpeOyrOIuX

0000111eHNE
coJiep KaHus Kypca
busuku 3a /-9 Kiacchl

0000111eH1Ee TPEIMETHOTO
COJIEp>KaHus U OIbITa
NesITebHOCTH,
IpPHUOOPETEHHOTO

IIpU U3YYEHUU BCETO Kypca
(U3UKHM OCHOBHOT'O 00IIETO
o0pazoBaHusl.

[ToaroroBKa K OCHOBHOMY
roCy1apCTBEHHOMY
AK3aMeHy Mo (pusuke

TUTSL 00y4aronuXcs,
BBIOPABIIUX ATOT yUeOHBIN
npeaMer

JIEMOHCTPAIIMA KOMIIETEHTHOCTEH,
XapaKTEPU3YIOIINX €CTECTBEHHOHAYIHYIO
IPaMOTHOCTb:

— MIPUMEHEHUS TTOTYICHHBIX 3HAHUN

TSl HAYYHOTO OOBsICHEHUS (PU3HUUECKUX
SABJICHUM B OKPYKAIOILIEW IPUPOJIE,

B ITOBCETHEBHOM YKM3HU U BBISBIICHUS
(bU3UYECKUX OCHOB PsiJia COBPEMEHHBIX
TEXHOJIOTHU;

— MIPUMEHEHU ST OCBOCHHBIX
DKCIIEPUMEHTAJILHBIX YMEHUN

JUTSl UCCIieIOBaHMsl (PU3UYECKUX SIBIICHUH,
B TOM YHCJIE JJISI POBEPKHU THIOTE3




Y BBISIBJICHHS 3aKOHOMEPHOCTEM.

Pemenue pacu€THbIX 3a1a4, B TOM YHCIIE
IPEIO0JIaratoIuX UCIOJIb30BaHuE (PU3NUECKUX
MOJIETIEN U OCHOBAHHBIX Ha COJIEPKAHUH
pa3IMuYHBIX Pa3/iesoB Kypca PU3UKH.
BelonHeHye 1 3a1uTa rpynnoBbIX WK
WHIUBUyAJIBHBIX IIPOEKTOB, CBA3AHHBIX

C CoJIep KaHHEM Kypca (pU3uKH

Hroro no pazgeny

OBLIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME
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