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denepanpHas pabodas mporpamMma 1Mo ydeOHomy mpeametry «Dusukay (6a30BbIii
ypoBeHb) (mpeamerHas obOnacthb «EcTecTBeHHO-HaydHBIE TIPEAMETHI»)  (manee
COOTBETCTBEHHO — Iporpamma 1o (pusuke, pu3uka) BKIFOYACT MOSICHUTEIBHYIO 3aITUCKY,
coziep kaHre OOy4eHMS, TUTAHUPYEMBIC PE3yJIbTaThl OCBOCHHS MPOTPAMMBI O (PU3HUKE,
TEMaTUIECKOe TUTAHUPOBAHHUE.

MNOACHUTEJIBHAA 3AIITMCKA

[IporpamMma 1o ¢u3nMke Ha ypOBHE OCHOBHOTO OOIIETO0 O0Opa30BaHHs COCTABIICHA
Ha OCHOBE TIOJIOKEHUN M TpeOOBaHWU K pe3ysbTaTaM OCBOEHHS Ha 0a30BOM YPOBHE
OCHOBHOM 00pa3oBaTenbHOM Tporpammbl, npeactaBieHHbXx B @I'OC 00O, a Takxke
¢ yu€ToMm (eaepanbHOil paboueii mporpaMMbl BociuTanus 1 KoHuenuu npemnojaBanus
yueoHoro npeameta «Duznkay.

Copepxanue mporpamMmbl 10  (U3MKE HANpaBlIeHO Ha  (QOpMUpPOBaHUE
€CTECTBEHHO-HAYYHON IPpaMOTHOCTH OOYYaIOLIUXCSl U OPTaHU3ALNI0 U3YYeHUs (PU3UKU
Ha JIeATEJIbHOCTHOM OocHOBEe. B mporpamme mo (pu3MKe y4YWUTHIBAIOTCS BO3MOKHOCTH
yueOHoro mnpenMera B peanuzanuu TpeboBanuit PI'OC OOO k miIaHUPYyEeMbIM
JUYHOCTHBIM M METANpEIMETHBIM pPE3yJIbTaTaM OOYYEHHUs, a TakKe MEXIPEIMETHbBIE
CBSI3M €CTECTBEHHO-HAyYHBIX Y4Y€OHBIX MPEIMETOB Ha YpPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHUs.

[Iporpamma 1o (u3MKe yCTaHABIMBAET pacHpelesieHue y4eOHOro marepuasa
no rojaM oOydeHus (Io KiaccaMm), MHpeUIaraeT NPUMEPHYIO IOCIIEN0BATEIbHOCTD
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTUKE PAa3BUTHS MPEAMETHOTO COAEPX AHUSA U yuéTre
BO3PACTHBIX OCOOEHHOCTEN 00yUYarOIINXCsl.

[Iporpamma no ¢usuke paszpaboTaHa ¢ LETbIO OKa3aHHUS METOJAMYECKOW MOMOIIH
YUHTEIIO B CO3/IaHUU paboyell mporpaMmbl 0 y4eOHOMY NPEIMETY.

®u3uka SBISIETCS CHUCTEMOOOPA3YIOIIUM JJii E€CTECTBEHHO-HAYYHBIX Y4YEOHBIX
IPEIMETOB, MOCKOJBKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SIBJICHUM,
U3y4YaeMbIX XUMHEH, Ouoioruei, actTpoHoMHel u (puanyeckod reorpadueil, BHOCHUT
BKJIaJ] B €CTECTBEHHO-HAY4YHYIO KAapTUHY MHpa, MPEAOCTaBIsIeT HaumOoJjiee SCHbIe
oOpa3ipl NMPUMEHEHHs] HAYyYHOIO METOJa IO3HaHUs, TO €CTh CIoco0a MOJy4YeHUs
JIOCTOBEPHBIX 3HAHUN O MUDE.

Onmna w3 TIaBHBIX 3a1ad  (U3UYECKOrO0 O0Opa3oBaHMS B CTPYKType OOIIETro
o0pa30BaHusi COCTOUT B (GOPMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH U UHTEpeca
K HayKe y 00y4aromuxcsl.

Nzyuenne ¢usmku Ha 0a30BOM YpPOBHE MPEAINONAraeT OBJAJACHUE CIEIYIOIIUMU
KOMITETEHTHOCTSIMU, XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO TPAaMOTHOCTb:

HAY4YHO OOBACHSTH SIBJICHUS,

OLICHUBATh U IOHUMATh O0COOEHHOCTH HAay4YHOI'O  HCCIIEIOBAHUS;

MHTEPIPETUPOBATh JTaHHbIE U HMCIOJIb30BaTh HAYYHBIE JOKA3aTEIbCTBA
JUTSI TIOJTYYE€HUS. BBIBOJOBY.
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Lenu n3yuenus pU3UKU HA YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHMsI ONPEAEIEHbBI
B Konnenmuu mnpenonaBanus yudeOHoro mnpeamera «®duszmka» B 00pazoBaTeNbHBIX
Opra"u3anusax Poccuniickon ®enepanun, pean3yIOIUX OCHOBHBIE
oOmieoOpazoBareNbHble  NPOrpaMMmbl,  yTBepxkAEHHOW  pemeHueM  Kosteruu
MunuctepcTBa npocelienus Poccutickoit denepanuu (mpotokon ot 3 pexadps 2019 r.
No T1K-4BH).

Lenu nzydyeHust pu3nku:

NpUOOpEeTEeHNE HMHTEpeca M CTPEMIICHUS OOy4arouuxcs K HAyYHOMY H3YUYCHHIO
IPUPOBI, PA3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TPEJCTABICHUNA O HAYYHOM METOJAE TMO3HAHUS U (HOpMHpOBAHHE
UCCJIEI0BATENHCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBICHUSIM;

(dopMupoOBaHHE HAay4YHOTO MHPOBO33PEHUS Kak pe3yjibTaTa H3y4eHHUS OCHOB
CTpOEHUS MaTepuu U QyHIaAMEHTATBHBIX 3aKOHOB (DM3HKH;

dopMupoBaHHE TPENCTAaBICHUA O POIM (PU3UKH [ Pa3BUTHS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHU;

pa3BUTHE MPEICTABICHUNM O BO3MOXHBIX cepax Oyaymend npodeccuoHaIbHOU
NeSTeTIbHOCTH, CBSI3aHHOM C (PM3MKOM, MOATOTOBKA K JajdbHEHIIEMy 00YYEHUIO B 3TOM
HaIpaBIICHUH.

JlocTuKeHHe 3TUX LeNed MporpamMmbl MO (PU3UKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMsI 00ECTIEYNBAETCS PELICHUEM CIEAYIOLIUX 3a]1a4:

NpHOOpEeTEeHNE 3HAHMA O JMCKPETHOM CTPOSHUHM BEIIECTBA, O MEXaHHUYECKHUX,
TEIJIOBBIX, JICKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

npuOOpEeTeHNEe YMEHHUM OINUCHIBAaTh U OOBICHATH  (U3HUECKUE  SIBICHUS
C MCTIOJIb30BAHKUEM TOJTyUYCHHBIX 3HAHUM;

OCBOEHHE METOJOB PEIICHHUsI MPOCTEHIINX PacuETHBIX 3a7ad C HCIOIh30BAaHHUEM
buznyecKkux Moienell, TBOPUYECKHUX U MPAKTUKO-OPUECHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMEHHM HaOMIOaTh MPUPOJIHBIC SBICHUS W BBIMIOJHATH OIIBITHI,
nabopaTopHble pabOThl W HKCIEPUMEHTAIbHBIE MCCIEIOBAHUS C HCIOJIb30BAHUEM
U3MEPUTENbHBIX TPUOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ HHPOpMalen GU3HUECKOTo COAepIKaHUs, BKIIIOUas
UHPOPMAIIMI0O O COBPEMEHHBIX JOCTIKEHUSX (U3UKH, aHAIW3 W KPUTHYECKOE
OlICHMBaHUE MH(HOPMAIINH;

3HAKOMCTBO cO cdepamu TPOGECCHOHAIBHOM  ACATEIbHOCTH, CBS3aHHBIMU
C (GU3MKOH, W COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH Ha JOCTHKCHHSIX
(bU3MYEeCKO HAYKH.

Ha wusydyenue ¢usuku (0a30BbIii ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIEro
obpasoBanusi oTBoauTcs 238 yacoB: B 7 Kijacce — 68 uacoB (2 waca B HemIeno),
B 8 kitacce — 68 yacoB (2 uyaca B Heneno), B 9 kinacce — 102 yaca (3 yaca B Hezeno).

[Ipenyaraemsliii B mporpamme mo Gu3HNKe IepeueHb 1a00paTOPHBIX padOT U OTBITOB
HOCUT PEKOMEHJATENbHBIA  XapakTep, y4YUTeNb JelacT BbIOOp TMPOBEACHUSA
7a00paTOpHBIX pabOT M OMBITOB C YYETOM WHAMBUAYAIbHBIX OCOOCHHOCTEH
oOyJarommxcs, CHUCKAa DSKCIEPUMEHTANbHBIX 3aJaHui, MpeajiaraéMbIX B paMKax
OCHOBHOTO TOCY/IapCTBEHHOTO YK3aMeHa 1o (pu3mke.
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COAEPXKXAHUE OBYUEHUA
7 KJIIACC
Pasznea 1. ®usuka u e€ poJib B IO3HAHUHU OKPYKAKOLLEro MUpa
®usuka — Hayka o0 mnpupone. SBimeHus npupoasl. PU3NYECKHE SBIICHUS:

MEXaHUYECKHUE, TEMIOBbIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
dusnueckue BelnunHbl. M3Mepenne puznueckux BeanunH. Puznyeckue npuoopsl.
[TorpemHocTh H3MepeHnii MexxnyHapoaHasi CucTeMa eIMHMUII.

Kak ¢wu3uka w©  Jpyrue  eCTECTBEHHbIE HAayKH  H3Y4alOT  IPHUPOAY.
EctecTBeHHO-HAYYHBIN METOJ MO3HAHUS: HA0II0/IeHNE, ITOCTAHOBKA HAYYHOTO BOMIPOCa,
BBIIBIDKEHHUE TUIIOTE3, SKCIIEPUMEHT IO TPOBEPKE TUIIOTE3, 00bICHEHNE HAOII0aeMOro
apieHus. Onucanue GU3NYECKUX SIBJICHUN C TIOMOIIBI0 MOJIEIICH.

Jlemoncmpayuu
MexaHnueckue, TEIIOBBIE, dJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
dusndeckue mpruoOOPHI U MPoIeaypa MPSMBIX H3MEPEHUI aHAJIOTOBBIM U IIUGPOBBIM
pUOOPOM.

JlabopamopHhwvie pabomul u onvimol

OmnpeneneHue IEHBI ACTICHUS MKAIbl U3MEPUTEIHLHOTO MPHOOpA.

N3mepenue pacCTOSHUM.

N3mepenue 00bEMa KUIKOCTH U TBEPIOTO TENA.

Ornpenenenue pa3MepOB MabIX TEI.

W3mepenue TemnepaTypsl IPU MOMOIIH KUIKOCTHOTO TEPMOMETpPA U IaTYMKa
TEMIEPATyPHI.

[IpoBenenue uccienoBaHus MO MPOBEPKE TUIIOTE3BI: NaJbHOCTh MOJIETA MIapUKa,
NYIIEHHOTO TOPU30HTAIIBHO, TEM 00JIbIlIe, YeM OOJIbIlIE BBICOTA ITYCKA.

Pa3nen 2. [lepBoHayaibHbIE CBe/IEHUsI 0 CTPOEHHUH BellleCTBA

CrpoeHune BemiecTa: aTOMbl MU MOJIEKYJIBI, UX pa3Mepbl. ONbITHI, TOKA3bIBAIOIINE
JVCKPETHOE CTPOECHUE BELIECTBA.

JIBrmxeHne yactul BeniectBa. CBsI3b CKOPOCTH IBUKEHUS YACTUL] C TEMIIEPATYPOIA.
BbpoyHoBckoe aBmxenue, nudys3us. BzanmoaeiicTBre yacTull BEUIECTBA: MPUTIKEHHUE
Y OTTAJKABaHUE.

ArperaTHple COCTOSIHMSI BELIECTBA: CTPOCHUE Ta30B, JKUAKOCTEH H TBEPABIX
(KpUCTaINIMYECKUX) Tel. B3auMocBsi3b MEXIy CBOMCTBAMHM BEUIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX U KX aTOMHO-MOJIEKYJIPHBIM cTpoeHueM. OcoOeHHOoCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu

Ha6nronenue O6poyHOBCKOTO JBUKEHUS.

Ha6mronenue nuddyszun.

HaOmronenue sBieHui, OOBACHSIOMIMXCS TPUTSHKEHUEM WIH OTTAJIKUBAaHUEM
YaCTHIl BEIIECTRA.
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JlabopamopHwvie pabomul u onvimol
OrneHnka quaMeTpa aToMa METOJIOM PSJIOB (C UCTIONIb30BaHUEM (oTorpaduii).
OnBITH IO HAOTIOJEHUIO TEIIJIOBOTO PACIITMPEHHUSI Ta30B.
OnbITH IO OOHAPYKEHUIO JEHCTBUS CHUJT MOJIEKYIISIPHOTO TIPUTSKEHUS.

Paznen 3. /IBu:xkeHHe ¥ B3aUMOJelicTBHE TeJl

Mexannueckoe aBuxkeHue. PaBHoMepHOe 1 HepaBHOMEpHOE JBUKEeHUE. CKOPOCTb.
CpenHsisi CKOpOCTb TPU HEPABHOMEPHOM JBHKEHUM. Pacu€r myTu U BpEMEHU JIBUKEHHUS.

SBnenue nHepuuu. 3aKOH MHEpUMU. B3auMoielicTBUE Tel Kak IpUIMHA U3MEHEHUS
CKOPOCTH ABMXKEHUs Tel. Macca Kak Mepa MHEPTHOCTH Teina. [InoTHOCTH BemiecTsa.
CBs13b IUIOTHOCTH C KOJIMYECTBOM MOJICKYJI B €IMHUIIE 00bEMA BEIlIeCTRA.

Cuna kak XapakTepucTuKa B3aumojeicTus Teil. Cuiia ynpyroctd u 3akoH ['yka.
N3mepenue Cuiibl ¢ TOMOIIBIO IMHAMOMETpa. SIBleHre TAroTeHus U cuiia Tskectu. Cuiia
TSDKECTU Ha Jpyrux miaHerax. Bec tena. HeBecomocTs. CokeHre Cujl, HalpaBICHHbBIX
no oaHou mpsiMou. PaBHonencTByromasa cwi. Cuna TpeHus. TpeHHe CKOJbKEHUS U
TpEeHHE NOKOs. TpeHne B Ipupoie U TEXHUKE.

Jlemoncmpayuu
HaGnronenue MexaHn4ecKoro IBMKESHHUS Tela.
N3mepenne cKopoCcTy IPAMOIMHENHOTO JBHKECHUS.
Hab6nronenue siBneHust HHEPIUU.
HaGnronenue u3sMeHeHus CKOpOCTH ITPU B3aUMOJAECICTBUU Tell.
CpaBHEHUE MacC 1O B3aUMOJICCTBUIO TEII.
CiioxeHune cuil, HallpaBJIEHHBIX 110 OJHOU MPSIMOM.

JlabopamopHhwvie pabomul u onvimol

OnpeneneHre CKOPOCTH PABHOMEPHOI'O JIBM)KEHUS (ILAPUKA B )KUIKOCTH, MOJIEIN
3JIEKTPUYECKOTO aBTOMOOWIISI U TaK Jlajiee).

Omnpenenenre cpeHEN CKOPOCTU CKOJIBbXKEHUSI OpyCKa WM IIapuKa M0 HAaKJIOHHOU
IJIOCKOCTH.

OnpeneneHre IIOTHOCTH TBEPIOTO TENA.

OnbITHl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTXKEHUS (IeopmManun) npyKUHBI
OT MIPWIOKEHHOU CHJIBI.

OnebITHI, AEMOHCTPUPYIOIIME 3aBUCUMOCTD CUJIbI TPEHUS CKOJIBKEHUS OT Beca Tela
Y XapaKTepa COMPUKACAIOLINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBiieHue TBEPABIX TeJ, )KUAKOCTEH 1 ra3oB

HNasnenne. CriocoObl yMEHBIICHHWS W yBEIWYCHUS naBiieHus. [laBmeHue rasa.
3aBUCHUMOCTH JaBJICHUS raza oT 00bEMa, Temmneparypsl. [lepenada qaBiaeHus: TBEPABIMU
TeJlaMH, S>KMJAKOCTSIMH MW Ta3aMu. 3akoH Ilackans. IIlHeBMaTHueckWe MaIlMHBI.
3aBUCUMOCTh JaBJEHUS JKUJAKOCTH OT TiayOuHbl. [mapocrarudeckuil mapajiokc.
CooOmatomuecs cocynbl. [ uapaBandeckue MeXaHU3MBbI.

Atmocepa 3emum u armocepHoe pgamieHue. I[IpuumHBI CylECTBOBAHMS
BO3yIIHON 00o0souku 3emau. OnbiT Toppudennu. M3mepenue atmocdhepHOTro
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JaBJICHUS. 3aBUCUMOCTbh aTMOC(EPHOrO AABJICHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[TpuOops! 17151 U3MEpEeHHs aTMOCHEPHOTO J1aBJICHUS.

JlelicTBUE )KMIKOCTH M ra3a Ha IOTPYKEHHOE B HHUX Teno. BelTamkuBaronas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxomniaBanue.

Jlemoncmpayuu

3aBUCUMOCTH JIaBJICHUS T'a3a OT TEMIEPATYPHI.

Ilepenaua naBineHUs )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecs Cocy/bl.

I'mppaBnmyeckuii mpecc.

[IposiBnenune nericTBUs aTMOC(HEPHOTO JTABICHUS.

3aBUCUMOCTH BBITAJIKUBAIONIEH CUJIBI OT 00bEMA MOrPYKEHHOM YacTH Tea U
MJIOTHOCTH JKUIKOCTH.

PaBeHCTBO BBITATKMBAIONIEH CUIIbI BECY BHITECHEHHOM JKHIKOCTH.

VYcnoBrue miaBaHus TeN: IUIABAHUE WM TOTPYKEHHE TeJl B 3aBHCHUMOCTH
OT COOTHOIIEHUS IIOTHOCTEN TeJa U HKUJKOCTH.

JlabopamopHhwvie pabomul u onvimol

HccnenoBanne 3aBUCUMOCTH Beca Tella B BOAE OT O0BEMA MOrPYyKEHHON
B KHUJKOCTb YAaCTH TEJNA.

OnpeneneHue BBITAIKUBAIONIEN CHUJIBI, JEUCTBYIOLIEH HA TENO, NOTPYKEHHOE
B KUJKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CWIbI, JIEUCTBYIOLIEH Ha TEJIO
B KUJKOCTH, OT MAaCChI TEJIA.

OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAIKUBAIOIIEH CUJIbL, JEHCTBYIOIIEN
Ha TEJO B JKUJIKOCTHU, OT 00bEMA OTPYKEHHOM B HKUIKOCTh YaCTH TeJla U OT MIIOTHOCTH
KUJKOCTH.

KoncTpynpoBanue apeomerpa MM KOHCTPYMPOBAHME JIOJKH U OIpEIEeHue €€
IPY30II0ABEMHOCTH.

Pa3znen 5. PaGoTa 1 MOIIHOCTH. DHEPIUsl

Mexanudeckas padbota. MOIIHOCTb.

[IpocThie MeXaHU3MBI: pblyar, O0JI0K, HAKJIOHHAS TUIOCKOCTh. [IpaBmiio paBHOBeCHS
peiuara. I[IpuMeHeHne mnpaBuia paBHOBECHs phbluara K OJIOKY. «30JI0TO€ IPaBUIIO»
mexanuku. KITJ[ mpocTeix mexanu3moB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexanundeckas sHeprusi. Kunerndeckas v noTeHIMaibHas sHeprus. [Ipespanienue
OJIHOT'O BUa MEXAHUYECKOUN SHEPTUHU B IPYTOi. 3aKOH COXPAHEHHUS SHEPTUU B MEXAHUKE.

Jlemoncmpayuu
[Tpumepsl NPOCTHIX MEXAHU3MOB.

JlabopamopHvie pabomul u onvimol

Onpenenenve pabOThl CUJIBI TPEHUS TPU PABHOMEPHOM JBIIKEHUU Teja
110 TOPU3OHTAIILHON TTOBEPXHOCTH.

HccnenoBanue ycinoBuil paBHOBECHS phluara.
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N3mepenne K111 HaKITOHHOM TIIOCKOCTH.
N3ydenue 3ak0Ha COXpAHEHUSI MEXaHUYECKON JHEPTHH.

8 KUIIACC

Pa3nen 6. TensioBblie sAiBJIeHUSA

OCHOBHBIE MOJOXKEHUST MOJIEKYJIIPHO-KUHETUUECKON TEOPUU CTPOECHUS BEIIECTBA.
Macca u pa3mMepbl aTOMOB U MOJIEKYJI. ONBITHI, TOATBEPAKAAOIINE OCHOBHBIE MTOJOKEHUS
MOJIEKYJISIPHO-KNHETHYECKON TEOPHH.

Monenn TBEpHOro, KUAKOTO U  ra3zoo0pa3HOr0  COCTOSSHUM  BEILECTBA.
Kpucranmnmueckue u amopdusie Tena. OObSICHEHHE CBOMCTB Ta30B, XUAKOCTEH U
TBEPJBIX TEJI HA OCHOBE ITOJI0KEHUI MOJIEKYJIIPHO-KMHETHYECKON Teopun. CMadnBaHue
Y KaWJUIIPHBIC ABJIECHUSA. TEIIOBOE PAaCIIMPEHUE U CKATHUE.

Temneparypa. CBsi3b TEMIEPATYPBI CO CKOPOCTBIO TEIJIOBOTO JABMKEHUS YaCTHLL.
BuyTtpennsis sHeprus. CrnocoObl M3MEHEHHsI BHYTPEHHEW SHEPruu: TeIulonepenada u
coBepuieHHEe paboThl. Buasl Temonepeaun: TEIUIONPOBOJHOCTb, KOHBEKIIHS,
U3JIyYEHUE.

KonunuecTtBo Ttemnotel. VYenbHas TEIIOEMKOCTh BelleCcTBa. TemaooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeruioBoro OanaHca. [InaBneHue m oTBepAeBaHUE
KPUCTAJUIMYECKUX BEUIECTB. YJenbHas Teriora IuiaBieHus. llapooOpa3oBanue u
KoHaeHcauus. Mcmapenue. Kumnenue. VYaenbHas Termota mapooOpa3oBaHUS.
3aBUCUMOCTh TEMIIEPATYPBI KUTIEHUSI OT aTMOC(EPHOTO TABJICHHUS.

BrnaxxnocTh Bo3myxa.

OHeprus TOIJIMBA. Y IeJIbHAS TEIJIOTa CrOPAHUSL.

[Tpunuunel padoTs! TermmoBbix asurateneil KIIJ rennoBoro asurarens. TemnoBbie
JIBUTATEIN U 3aIlATa OKPYKAIOIIEH CPEeIbI.

3aKOH COXpaHEHMS U MPEBPALICHUS SHEPTUH B TETUIOBBIX MPOLIECCAX.

Jlemoncmpayuu
Habmronerne OpoyHOBCKOTO JIBHIKCHHUS.
Habmronenune nuddysuu.
HaOnronenue siBjeHnA cMauyuBaHus U KANWUISPHBIX SIBJICHUH.
Habmronenue TenioBoro pacmpeHus Te.
N3MeHeHne naBieHWs raza MNpU H3MEHEHUHM O00BbEMa W HarpeBaHUU WM
OXJIAXKICHHUU.
[IpaBuna usmMepeHus TeMIepaTyphl.
Bunsl renonepenaym.
OxJtaxkieHue npu COBEPILIEHUH PabOTHI.
HarpeBanue npu coBepiiieHnH pabOThl BHEITHUMU CHUJIAMH.
CpaBHeHHE TEIUIOEMKOCTEHN pa3IMYHBIX BEIIECTB.
Habmronenne KkuneHus.
HaOmronenue nocTossHCTBA TEMITEPATYPhI MPH TIJIaBJICHUH.
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Moenu TeIIOBBIX ABUTATEIIEH.

JlabopamopHhvie pabomul u onvimol

OnbITh 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO IPUTSIKEHHUSL.

OnbITHI O BBIPAIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM WJIM caxapa.

OnpITel N0 HAOMIOJIEHUIO TEIJIOBOTO PACIIMPEHUs T'a30B, KUIAKOCTEH M TBEPABIX
TEll.

Omnpenenenre 1aBieHus BO3AyXa B OAJUIOHE IITPULIA.

OnbIThl, 1EMOHCTPUPYIOIINE 3aBUCHMOCTh JIaBJICHUS BO3JyXa OT €ro o0béMa u
HarpeBaHUs WA OXJIAXKICHHS.

[IpoBepka rumnores3sl JIMHEHHOM 3aBUCHUMOCTH JUIMHBI CTOJOMKAa IKHJIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIEPATYPHI.

HaGmoienne n3MeHeHus: BHyTpEHHEH SHEPTUH Tejia B pe3yJIbTaTe TeIionepe1adn
U pabOThI BHEIIHUX CHUJIL.

HccnenoBanue siBieHUS TEIUIOOOMEHA MPU CMEUIMBAHUU XOJIOAHOW U ropsyei
BOJIBI.

Omnpenenenre KoOJIMYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJOW MpHU TEII0O0OMEHE
C HArpeThIM METAITMYECKUM LUITUHAPOM.

Ornpenenenue yieIbHON TEMIIOEMKOCTH BEILIECTBA.

HccenenoBanue npouecca UCHapeHus..

OnpeneneHre OTHOCUTENBHON BIaXXKHOCTH BO3yXa.

OnpenenexHne yneapHON TEIUIOTHI IUIABICHUS JIBIA.

Pa3znen 7. JinekTpuyeckue U MATHUTHBIE SIBJIEHUS

OnekTpuzanus Ten. J[Ba poja dSIeKTpUYECKUX 3apsanoB. BzaumojelcTBue
3apshKEeHHBIX Tel. 3aKoH KyloHa (3aBUCHMOCTD CHITBI B3aMMOICHCTBHS 3apsDKCHHBIX TEIT
OT BEJIMYMHBI 3aPSA0B U PACCTOSHUS MEXTY TEIaMu).

OnekTpudeckoe mojne. Hanpsok€HHOCTh  anektpuueckoro mois.  [IpuHiun
CYNEPHO3ULIUN TIEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenn »saexkTpuueckux 3apsaioB. DJIEMEHTAPHBIA AJIEKTPUUYECKUN  3apsi.
Crpoenue atoma. [IpoBOAHMKH M JUAIEKTPUKHU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO
3apsia.

DJIEKTPUYECKHI TOK. Y CIIOBUS CYIIECTBOBAHMS JICKTPUUECKOTO Toka. IcToOuHMKH
MOCTOSTHHOTO ToKa. JIEHCTBUSI DJIEKTPUUECKOTO TOKa (TEIUIOBOE, XHUMHYECKOE,
MAarHUTHOE). DJIEKTPUYECKHUIN TOK B XKHUJKOCTSIX U razax.

OnekTpuueckas uemnb. Cuiia Toka. DIeKTpuieckoe HanpspkeHue. ConpoTUBIICHUE
MPOBOJIHUKA. Y JAEIbHOE COMPOTUBIICHHE BemlecTBa. 3akoH Oma il ydacTKa IIEIH.
[TocnenoBaTenbHOE U ApALIEIBHOE COETMHEHUE POBOTHUKOB.

PaboTta u MOUTHOCTH AJIEKTPUUYECKOTO TOKA. 3akoH Jlxkoyna—Jlenua. DnekTpuueckue
LEMH U IOTPEOUTENHU JIEKTPUUIECKOM dHepruu B ObITy. KopoTkoe 3aMbikaHue.

[ToctostnHble MarHuThl. B3anMoaencTBHE MOCTOSAHHBIX MAarHUTOB. MarHutHoe
noje. MaruuTHoe noJjie 3eMJIM U €ro 3Ha4eHUe ISl KU3HU Ha 3emie. OneIT Dpcerena.
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MarauTHoe moJsie AJIEKTPUYECKOTO TOKA. [IpuMEeHeHue 3JIEKTPOMATrHUTOB B TEXHUKE.
JleiicTBrE MAarHUTHOTO TOJISl HAa MPOBOJHUK C TOKOM. DJIEKTPOJBUTATEIb ITOCTOSHHOTO
Toka. Mcnosib30BaHWE DIEKTPOABUTaTEE B TEXHUYECKUX  YCTPOWCTBAX U
Ha TPAHCIOPTE.

Onbitel @apanes. SBIeHHE HIEKTPOMarHUTHOM HMHAYKUMHU. IIpaBmno Jlenua.
Onextporenepatop. CrocoObl MONYYCHHS JICKTPUUECKOW SHEPTUH. DIICKTPOCTAHITUU
Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUU.

Jlemoncmpayuu
DIEKTpU3ALUS TE.
JIBa pona aNEKTPUYECKUX 3aPSAI0B U B3AUMOJECHCTBUE 3aPSKEHHBIX TEIL.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTIA.
DnekTpocTaTHuecKast HHIYKIIHS.
3aKOH COXPaHEHUS JIEKTPUUECKUX 3aPSJIOB.
IIpOBOAHUKY U JUAJICKTPUKH.
MoenupoBaHr€ CUJIOBBIX JTMHUM SJIEKTPUUYECKOTO TTOJIS.
HcTouyHMKHM TTOCTOSTHHOTO TOKA.
JIeHiCTBUSA DIEKTPUYECKOTO TOKA.
DJIEKTPUUECKUM TOK B )KUJIKOCTH.
["a30BbIi paspsa.
N3mepenune CHitbl TOKa aMIIepMETPOM.
N3mepenne 3neKTpruiIeCKOro HarpsKeHUS BOJIbTMETPOM.
PeocTat 1 Mara3uH cCOnpOTUBIICHUH.
BzanmopenicTBre MOCTOSIHHBIX MarHUTOB.
MoaenvupoBaHue HEBO3MOKHOCTH Pa3/ICJICHUS TTOJFOCOB MAarHUTA.
MoennpoBaHre€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
OnbIT Opcrena.
MarauTHoe 1oJjie ToKa. DJIEKTPOMarHur.
JlericTBME MAarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.
DIIEKTPOJBUTATEND MMOCTOSIHHOTO TOKA.
HccnenoBanue siBIeHUS AJEKTPOMAarHiTHOM MHAYKIIMH.
OnbiTel @apajes.
3aBUCUMOCTh HaIlPaBJICHUS HHAYKIIMOHHOTO TOKA OT YCJIOBUI €r0 BO3HUKHOBEHHS.
DIIEKTPOrE€HEePATOP MTOCTOSTHHOTO TOKA.

JlabopamopHhwvie pabomul u onvimol
OnBITHI TT0 HAOJTIOICHUIO SJICKTPU3AIIMHU Tl HHIYKITUESH U TIPH COMPUKOCHOBECHHUM.
HccnenoBanue IeWCTBUS 3JICKTPUYSCKOTO OIS Ha MPOBOJIHMKU U JUAJICKTPUKH.
COopka u mpoBepKa padOThI JICKTPUUCCKOM IICITU TTOCTOSHHOI'O TOKA.
M3mepenue u peryIMpoBaHUe CHJIBI TOKA.
W3mepenue 1 peryaupoBaHue HAMPSHKCHHUS.
HccnemoBanue  3aBHCHMOCTH  CHJIBI  TOKa, HMIYIIETO  4Yepe3  PEe3UCTop,
OT CONPOTHUBIICHUS PE3UCTOPA M HANPSHKEHUS HAa PE3UCTOPE.
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OneIThl, JAEMOHCTPUPYIOIIHE 3aBHCUMOCTb 3JEKTPUUYECKOTO COMPOTHBIICHHUS
MIPOBOJAHUKA OT €ro0 JUIMHBI, IUNIOMAAU TONEPEYHOTO CEYEHUS U MaTEpHAIIA.

[IpoBepka npaBuiia CI0KEHUS HANPSKEHUN MPU MOCIEA0BATEIbHOM COEIMHEHUH
JIBYX PE3UCTOPOB.

[IpoBepka npaBuiia AJis1 CUJIbI TOKA MPU NApAIETBHOM COEAMHEHUH PE3UCTOPOB.

Omnpenenenre pabOThI AJIEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOp.

OnpeneneHre MOIHOCTH JIEKTPUYECKOr0 TOKA, BBIAEISIEMOM Ha pE3UCTOPE.

HccnenoBanne 3aBUCHMOCTH  CHJIBI  TOKa, MAYLIEr0 4Yepe3  JaMIIOUKYy,
OT HANPSKEHUS HA HEW.

Onpenenenne KII/[ narpeBares.

HccnenoBanne MarHUTHOTO B3aUMOJEHCTBUS TOCTOSTHHBIX MAarHUTOB.

N3yyenrne MarHUTHOTO TMOJISI MOCTOSIHHBIX MArHUTOB MPU UX OOBETUHEHUU U
pa3IeIICHUH.

HccnenoBanue neicTBUS 3JEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPENKY.

OneITBl, JIEMOHCTPUPYIOLIME 3aBUCHMOCTHh CHJIBI B3aUMOJACUCTBUSA KaTYyIIKH
C TOKOM U MAarHMWTa OT CUJIbI TOKA M HAIIPABJICHHS TOKA B KAaTyLIKE.

N3yuyenue neicTBUS MarHUTHOTO II0JISI HA IPOBOJHUK C TOKOM.

KoHncTpyupoBanue u nusydenue paboThl 3JIEKTPOIBUTATENS.

Nsmepenue KII] anexkTpoaBuraTenbHON YCTAHOBKH.

OnBbITHI IO UCCIIETOBAHUIO SIBJICHUS AJIEKTPOMAarHUTHOM MHAYKIIMH: UCCIIEI0BaHNE
M3MEHEHUI 3HaYEHUs U HAPaBJICHHUS] MHAYKIMOHHOIO TOKA.

9 KUIACC

Pa3nen 8. Mexanudeckue siBJIeHUsI

Mexanunueckoe  JABWKEHHE. MarepuaiibHas  Touka. (CucremMa  OTcYETa.
OTHOCUTENBHOCTh ~ MEXAaHMYECKOTO  JBWKEHUA. PaBHOMEpHOE  NIPSMOJIMHEHHOE
nBrkeHue. HepaBHoMmepHoe mnpsiMonnHEHOE ABWKeHHE. CpenHssi U MTHOBEHHAas
CKOpPOCTb T€Ja TP HEPABHOMEPHOM JIBUKEHHM.

VYckopenne. PaBHOyckOopeHHOE TIpsiMOJIMHEHOe ABKeHne. CBOOOAHOE MajiCHUE.
OmnpiThl ["anunes.

PaBHOMepHOE nBWKeHHE TO OkpyxHOCcTH. [lepmom m yacrota oOparieHus.
JInHerHasg v yriaoBas CKOpOCTH. LIeHTpOCTpeMUTENTBHOE YCKOPEHHUE.

[Tepseiit 3akoH Hprorona. Btopor 3axkoH Herorona. Tperuin 3akoH Hprotoha.
[TpuHIMII CYNIEPIO3ULINU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHHUS CKOJBXKECHUSA, CHIA
TPEHUS MOKOSI, IPYTHUE BUIbI TPCHUS.

Cuna TSKeCTU M 3aKOH BCEMUPHOTO TATOTECHUS. Y CKOPEHHE CBOOOTHOTO TIafCHUSI.
Jemxenune nnanetr Bokpyr Connua. IlepBas kocmuueckast ckopocth. HeBecomocTh u
MEPETPYy3KHU.

11
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PaBHOBecue MmarepuanbHON TOUkH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA € 3aKPEIUIEHHON OChIO BpallleHusa. MOMEHT cuiibl. LIeHTp TsKeCTH.

Nmnynsc Tema. W3MeHeHune wummysnbca. MMiynbc cuiibl. 3aKOH COXpaHEHUS
UMITyJIbca. PeakTuBHOE NBMKEHHE.

Mexanuueckass padota U MOUIHOCTb. PaboTa Cui TSDKECTH, YyOPYrOCTH, TPEHUS.
CB3b sHepruu U padotsl. [loTeHInanbHas SHEPIrUs Tea, MOAHIATOTO HaJl TIOBEPXHOCTHIO
3emud. [loTeHnmanbHass sHEpIrus cxaTtou npykuHbl. Knnetnueckas sHeprus. Teopema
O KUHETHYECKOU dHEPIruH. 3aKOH COXPAaHEHUSI MEXaHUYECKON SHEPrUu.

Jlemoncmpayuu

Ha6nronenue MexaHu4ecKoro JBUKEHUS Tela OTHOCUTENLHO PA3HbBIX TEJ OTCUETA.

CpaBHeHUe IMyTel U TPACKTOPUI JBUKEHUS OJHOTO U TOTO K€ TeJla OTHOCUTEIBHO
pPa3HBIX TEJI OTCYETA.

N3mepenne CKopoCTH U YCKOPEHUS TPSIMOJIMHENHOTO JIBUKEHUS.

HccnenoBanne npu3HakoB PABHOYCKOPEHHOT'O JBUKECHUS.

HaOnronenue nBukeHus Tela o OKPYKHOCTH.

HaOnronenne MeXaHMUYECKUX SIBJICHUN, MPOUCXOAIIMX B CHUCTEME OTCUETa
«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBMKEHHUM OTHOCUTEIHLHO KaOWHEeTa
(bu3HKH.

3aBUCUMOCTb YCKOPEHHS TEa OT MACChl TeJla U JEUCTBYIOIIEH HA HETO CUJIBI.

HaOnronenue paBeHcTBa CUII MPU B3aUMOJICUCTBUU TEJL.

N3MeneHne Beca Tena npyu yCKOPEHHOM JIBUKEHUH.

Ileperaua umirynbca mpu B3auMOJEHCTBUH TEN.

[IpeoOpazoBanust SHEPTUH TTPU B3aUMOJICHCTBUU TEJL.

CoxpaHeHre UMITYJIbCa TPU HEYTIPYTOM B3aUMO/ICHCTBUH.

CoxpaHeHne UMITyJIbca Mpu a0COTIOTHO YIIPYTOM B3aUMOJICHCTBUU.

HaOntonenue peakTUBHOTO JBUKECHUS.

CoxpaHeHne MeXaHU4YEeCKOM SHEPTHH MPU CBOOOHOM IaJICHUU.

CoxpaHeHHEe MEXaHMYECKON HSHEpruM IMpU [ABUKEHUM Tela MoJ ACHCTBUEM
MPY>KUHBI.

JlabopamopHhwvie pabomul u onvimol

KoncTpynpoBanue TpakTa Jjisl pa3roHa U JaJbHEHIIEr0 PaBHOMEPHOIO ABUKECHHUS
IapuKa WK TEJIEKKH.

Omnpenenenue cpeHEd CKOPOCTH CKOJbXKEHUs Opycka WM ABWKEHUS IIapHUKa
110 HAKJIOHHOM MJIOCKOCTH.

OrnpeneneHue yCKOpPEeHHs Tella MPU PaBHOYCKOPEHHOM JBHKEHUM 10 HAKIOHHOM
MJIOCKOCTH.

Uccnenoanue 3aBUCUMOCTH MMYTH OT BPEMEHU MPU PABHOYCKOPEHHOM JBHKEHUHU
0e3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka TUIOTE3BI: €CIM TPH PAaBHOYCKOPEHHOM JBW)XCHHHM 0€3 HadaJlbHOU
CKOPOCTH IMYTHU OTHOCSITCS KakK Psifi HEUETHBIX YHCEIT, TO COOTBETCTBYIOIIHNE MMPOMEKYTKH
BPEMEHU OJIMHAKOBBI.

12
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HccnenoBanne 3aBUCUMOCTU CHUJIbI TPEHHSI CKOJIBKEHHUS OT CHJIBI HOPMAJIbHOTO
TIaBJICHUSL.

Omnpenenenve k03P PUIMEHTA TPEHUS CKOTBKCHHS.

Onpenenenne KECTKOCTH NPYKUHBI.

Omnpenenenue paOOTBl CHJIBI TPEHUS TP PABHOMEPHOM JBMKCHHM Teja
110 TOPU30HTAILHOM MMOBEPXHOCTH.

Onpenenenue paboOThl CUIIBI YIPYTOCTH IPU MOABEME Ipy3a € HCIOJIb30BaHUEM
HEMOIBMKHOTO U TTOJIBUYKHOTO OJIOKOB.

N3ydenue 3ak0Ha COXpaHEHUsI SJHEPTUN.

Pa3gen 9. Mexannueckue K0J1e0aHUA ¥ BOJHBI

KonebarenbHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKU KoJieOaHM: Tepuos,
4acToTa, aMIUINTyJa. MaremMaTH4ecKud W TNPYXKUHHBIA MasTHHUKU. [IpeBpamienue
SHEPIrUM MPHU KOoJeOaTeIbHOM JBUKCHUU.

3artyxarwniue kojieOanus. BeiHyxkAeHHbIE KoJieOaHus. Pesonanc. MexaHuueckue
BOJIHBI. CBOMCTBAa ME€XaHWYECKUX BOJIH. [IpomonpHBIE M MonepedHbie BOJIHBL J[JInHA
BOJIHBI M CKOPOCTH €€ pacnpocTpaHECHHs. MeXaHM4YeCKue BOJHBI B TBEPIOM TeEIIE,
CEHCMMYECKHE BOJIHBI.

3ByK. I'poMkocTh 3Byka W BbicOoTa ToHA. OTpakeHue 3Byka. MH]pa3Byk wu
YIBTPa3BYK.
Jlemoncmpayuu

Habmronenue konebanuit Te 1Mo IEMCTBUEM CHIIBI TSKECTU U CHUJIBI YIIPYTOCTH.

Ha6nronenue xonedanuii rpy3a Ha HUTU U Ha TIPYKUHE.

Habmronerune BoIHYXICHHBIX KOJICOAHHWI M pe30HaHCA.

PacnipocTpaneHue nmpoaoJibHBIX U MONEPEYHBIX BOJIH (HA MOJEIH).

Habmronenune 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKHI PE30HAHC.

JlabopamopHvie pabomul u onvimul

OnpeneneHre 4acTOThI U IEpUoJia KoJieOaHU MaTeMaTHYECKOTr0 MassTHHKA.

OrnpeneneHre 4acTOThI M MEpHo/ia KoJIeOaHUM MPYKUHHOTO MasTHUKA

HccnenoBanne 3aBUCMMOCTH MEepHoJia KoJeOaHWM MOJIBEIICHHOTO K HHUTH Tpy3a
OT JIJTMHBI HUTH.

HccnenoBanne 3aBUCHUMOCTH TIepUOJa KOJICOAHWUN TIPYKUHHOTO MAasTHHUKA
OT MaccChl Tpy3a.

[TpoBepka HE3aBUCUMOCTH TIepuoa KoyieOaHuid Tpy3a, TMOJBEIICHHOTO K HUTH,
OT MaccCHl Tpy3a.

OnbITB, JEMOHCTPHUPYIONIUE 3aBUCHMOCTH IEepHUoAa KOJeOaHWW TPYKUHHOTO
MasTHUKA OT MacChl Tpy3a U )KECTKOCTH MPY>KHHBI.

N3mepenne yckopeHus: CBOOOTHOTO MaICHHUSI.

Paznen 10. DiiekTpoMarHuTHOE 1M0J1€ M 3JIEKTPOMATHUTHBIE BOJIHBI

13
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9JICKTpOM3FHHTHO€ ITOJIC. 9JI€KTpOMaFHI/ITHBIC BOJIHBI. CsoiicTBa
QJICKTPOMAIrdUTHBIX  BOJIH. IIIxana QJICKTPOMAIrHUTHBIX  BOJIH. Hcnonb3oBaHue
QJICKTPOMAIrHUTHBIX BOJIH IJIA COTOBOM CBSI3H.

SHCKTPOMaI‘HI/ITHaH IIpupoaa CBCTA. CKOpOCTB cBeTa. BoaHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBoiiCTBA ANEKTPOMArHUTHBIX BOJIH.
BoiHOBBIE CBOMICTBA CBETA.

JlabopamopHwvie pabomul u onvimol
N3ydeHnne CBOMCTB 3IEKTPOMArHUTHBIX BOJH C MTOMOIIBI0 MOOMIBHOTO TeneoHa.

Pasznea 11. CBeroBble sIBJIEHHSA

JlyueBas Mopenb cBeta. Mcrounuku cera. [IpsimonuHeiiHoe pacmpocTpaHeHHe
ceeta. 3armeHuss Connua u Jlywel. Otpaxenue cera. [lnockoe 3epkano. 3akoH
OTPa)KECHUS CBETA.

[Ipenomnenne cBeta. 3akoH npenomieHus cBera. [lomHoe  BHyTpeHHee
oTpaxkeHue cBera. VCcrnoap30BaHHE MOJHOTO BHYTPEHHETO OTPAa)KEHUS B ONTHYECKHUX
CBETOBOJAX.

Jlunza. Xoxa nmyueit B nuH3e. Ontudeckas cuctema ¢oToarnmapara, MUKpPOCKONa U
Tejeckona. I'a3 kak onruyeckas cuctemMa. bim3opykocTs U JaIbHO30PKOCTb.

Paznoxenue 6enoro ceeta B cekTp. OnbiTel HetoToHa. Cri0KeHUEe CTIEKTPaIbHbBIX
uBeToB. /ucnepcus ceera.

Jlemoncmpayuu
[IpssMonMHEHOE PACIIPOCTPAHEHUE CBETA.
OTtpaxeHue cBeTa.
[Tonyyenue n3o0paxeHuil B INIOCKOM, BOTHYTOM U BBIIYKJIOM 3€pKaJiax.
[Ipenomnenue ceera.
Onrtuueckuii CBETOBO/I.
Xon nyyei B coOuparolieit JImH3e.
XO0J1 Tydeu B paCCEUBAOLIEN JIMH3E.
[Tony4yenue n300paxeHuil ¢ MOMOIIbIO JIMH3.
[Ipunuun neiictBus Goroanmnapara, MUKPOCKOIIAa U TEJIECKOIIA.
Mopens riasa.
Pasnoxxenue 6enoro cBera B CIIEKTP.
[Tomyyenue 0enoro cBeTa Mpu CIOKEHUU CBETA Pa3HBIX LIBETOB.

JlabopamopHhwvie pabomul u onvimol
HccnenoBanue 3aBUCIMOCTH yTJIa OTPAXKSHHS CBETOBOTO JIy4a OT yTJia IaeHusI.
N3ydeHne xapaKTepUCTHK U300paskeHUs ITpeIMeTa B INIOCKOM 3epKalie.
HccnemoBanue 3aBUCMMOCTH yTJla MPEJIOMIICHHSI CBETOBOTO JIyda OT YTIJia MaICHUs
Ha TPAHMIIC «BO3TYX—CTEKIION.
[Tonyuenne n300pa>keHU C MOMOIIBIO COOUPAFOIIICH JIMH3HI.
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Onpenenenne GOKyCHOTO PACCTOSTHUS U ONTUYECKOM CHIIbI COOMpAIOIIEH JIMH3bI.

OmnBITHI IO Pa3JI0OKEHUIO OEJIOr0 CBETa B CHEKTP.

OnbITHl IO BOCHIPUATHIO LIBETA MPEAMETOB MPU UX HAOJIOJICHUM Yepe3 I[BETOBbIC
(UIBTPBI.

Pa3nen 12. KBanToBblie ABJICHUA

OmnsiTel Pezepdopna u mnaHetapHas Monenb aroMa. Mogens aroma bopa.
Hcnyckanue u norsomeHue ceeta atToMoM. KBaHThI. JInHeNYaThle CIIEKTPHI.

PannoaktuBHOCTh. Anb(a-, 6eTa- U ramma-usinydeHus. CTpoeHrue aTOMHOTO siipa.
Hyknonnas monens atromHoro sigpa. M3oronsl. PagnoaktuBHeie nipeBpanienus. [lepron
IIOJTypacIiajia aTOMHBIX SIAEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsI0BOTO U MAaCCOBOTO YHMCEN. DHEPTUs
CBsA3M aTOMHBIX sAnep. CBs3p Maccel M 3Hepruu. Peakuuu cuHTE3a M JENEHUS SIED.
Ncrounuku saeprun ConHua u 3BE31.

Anepnas osHepretvka. JIeMCTBHS paaMOAKTUBHBIX M3JIy4YEHUHM Ha JKHUBBIC
OpTaHU3MBI.

Jlemoncmpayuu
CnexTpbl U3Ty4EeHHS U TOTIIOMICHUSI.
CnekTpbl pa3IuyHbIX Ta30B.
CnekTp Bogopoa.
Ha6nronenue tpekoB B kamepe Buiibcona.
PaboTa cuéTurika HOHU3UPYIOIIUX U3TYUCHUH.
Peructpanus nznydeHust IpupoOIHBIX MUHEPAJIOB U TPOIYKTOB.

JlabopamopHhwvie pabomul u onvimol

HaGnronenue CrutoniHeIX ¥ TMHEHYAThIX CIICKTPOB H3TYUCHUS.

HccnenoBanue TPEKOB: M3MEPEHHE SHEPTUM YACTHIIBI IO TOPMO3HOMY IIYTH
(o pororpadusam).

N3mepenne paaroakTUBHOTO (OHA.

IHoBTOpHUTEIBLHO-00001IAOIMA MOLYJIb

[ToBTOpHUTENHEHO-0000AIOMINKA MOAYJIb TpPEIHAa3HAYeH JJIsi CUCTEMATU3ALMH U
000011IeHNs] TPEAMETHOTO COACPKAHUS M ONBITA JACSITENbHOCTH, MNPUOOPETEHHOTO
IpU HU3YYEHUH BCEro Kypca (GU3UKH, a TakXke s MOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY dK3aMEHY Mo (pU3uKe JJIs1 00yUJaroIINXCsl, BRBIOPABIIMX ATOT YUCOHBIM
IPEIMET.

[Ipy wu3ydyeHUH AAHHOTO MOAYJS PEATU3YIOTCSI U CUCTEMATU3UPYIOTCS BUIbI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX OOECHEeUMBAETCS [OCTHXKEHUE MPEIAMETHBIX HU
MeTaIpeAMETHBIX IUTAaHUPYEMBIX pe3ynbTaTOB oOy4eHus, dbopmupyeTcs
€CTECTBEHHO-HAy4YHasi TPaMOTHOCTb: OCBOCHHME HAyYHBIX METOJIOB MCCIIEIOBAHUS
SIBJICHUI TIPUPOJIBI U TEXHUKH, OBJIAJIEHUE YMEHUSIMU OOBSICHATH (DU3UUECKUE SABJICHHUS,
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MPUMEHSAS] TOJYYCHHBIE 3HAHUWSA, pElIaTh 3aJadyd, B TOM YHCJIE KA4YECTBEHHBIE U
AKCIIEPUMEHTAJIbHBIE.

[TpuHIMIHAIBHO AEATENBHOCTHBIN XapaKTep JAHHOTO pa3zeia peaanu3yercs 3a CUET
TOT0, YTO O0YYAIOUIUECS BBIMOJHSIOT 3a/1aHUs1, B KOTOPBIX UM MPEJIaraeTcs:

HA OCHOBE MOJIyYEHHBIX 3HAHUW PAcClO3HABATh U HAYYHO OOBSACHATH (PU3MUYECKHE
SABJICHUS B OKPYXKAIOIIEH TPUPOJIE U ITOBCETHEBHOM KU3HU;

UCIIOJIb30BaTh HAYYHbIE METObI UCCIIEIOBaHUS (PU3NYECKUX SIBJICHUH, B TOM YHCIIE
JUTSL IPOBEPKH THIOTE3 U MOJIYUYECHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh HAy4YHbIE OCHOBBI HamOoOJiee BaXKHBIX JIOCTH)KEHUI COBPEMEHHBIX
TEXHOJIOTUM, HANpPUMEp, MPAKTUYECKOTO MCIOJIb30BAHUS PAa3JIUYHBIX HCTOYHHUKOB
SHEPrMM Ha OCHOBE 3aKOHA MPEBPAIICHUS M COXPAHEHHS BCEX H3BECTHBIX BHJIOB
SHEPIUH.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IPOI'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

N3yuyenune ¢u3Mku Ha ypOBHE OCHOBHOTO OOIIEro o0Opa3oBaHMs HAMpPaBIICHO
Ha JIOCTMXKEHHUE JIMYHOCTHBIX, METANpPEIMETHBIX MU MPEIMETHBIX 00pa3oBaTEIbHBIX
pe3ynbTaToB.

JIMYHOCTHBIE PE3YJbTATBI

B pesynbrare m3ydeHus (U3MKH Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMS
y oOyuatomerocst OyayT copMUPOBaHbI CISAYIONINE TUIHOCTHBIE PE3YJIbTAThI B YACTH:

1) naTPHOTHYECKOTO BOCTIMTAHMS:

IPOSIBJICHHE MHTEPECa K UCTOPUM U COBPEMEHHOMY COCTOSHHUIO POCCHUCKOU
(bu3nYeCcKoil HayKH;

LIEHHOCTHOE OTHOLLIEHUE K JTOCTUKEHUSAM POCCUUCKUX YUEHBIX-(PUZHKOB;

2) rpaKIaHCKOT0 M TyXOBHO-HPABCTBEHHOT O BOCTIHTAHMS:

TOTOBHOCTh K AaKTMBHOMY YYacTHIO B OOCYXKIEHUU OOIECTBEHHO-3HAUYMMBIX
U JTUYECKUX TMpoOJeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUHN
busuKy;

OCO3HaHHUE BAXKHOCTU MOPAJIbHO-3TUYECKHUX MPUHIIMIIOB B AESTEIBHOCTU YUYEHOTO;

3) 3cTeTHYECKOro BOCIIMTAHUS:
BOCIIPUATHE OCTETHMUYECKHUX KayecTB (HU3MUECKON Hayku: €€ TrapMOHUYHOIO
MOCTPOEHMUSI, CTPOTOCTH, TOYHOCTHU, JIJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOT'0 MO3HAHUS

OCO3HAHME IIEHHOCTH (PU3MYECKONW HAYKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHsI TEXHOJIOTHUM, BaXKHENIIEH COCTABIIAIOILEH KYIbTYPHI;

pa3BUTHE HAay4YHOW JIFOOO3HATENBHOCTH, MHTEpeca K HCCIEI0BATEIbCKON
JESITENBbHOCTH;

5) popmupoBaHus KyJIbTYPbI 310POBbSI H SMOIUOHAIBLHOT0 (JIATOTIOTYYHSI:
OCO3HaHWE LIEHHOCTM  Oe3omacHOro oOpa3a JKH3HM B  COBPEMEHHOM
TEXHOJIOTHYECKOM MHpE, BaKHOCTH MPaBHJI O€30MaCHOTO MOBEACHMS Ha TPAHCIIOPTE,
Ha JIOpOrax, € AJIEKTPUUECKUM U TEIIOBBIM 000PYAOBAaHUEM B IOMAIIHUX YCIOBHSIX;
c(hOpMHUPOBAHHOCTh HaBbIKa pedIeKCHH, MPU3HAHKE CBOETO IpaBa Ha OLIMOKY U
TAKOTI'0 JK€ MIPaBa y Ipyroro 4eJloBeKa;

6) TPyA0BOr0 BOCIIUTAHMS :

AKTUBHOE YYacTHE€ B PEIICHUM MPaKTUYECKUX 3ajad (B pamMKax CEMbH,
oOpa30oBaTeNbHON OpraHu3alii, Tropojaa, Kpas) TEXHOJOTHYECKOW W COIHAIbHON
HaIpPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCTIe U (PU3NYECKUX 3HAHUI;

MHTEPEC K MPAKTUIECKOMY U3YUYECHHIO TIPOodeccHii, CBSI3aHHBIX ¢ (U3UKOM;
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7) PKOJIOTHYECKOr0 BOCIIMTAHHUS:

OpUEHTAIMs Ha MPUMEHEHHE (PU3MUECKUX 3HAHHWH ISl PEIICHHS 3aJlad B 00J1acTH
OKpY>KaroIiel cpe/ibl, INIAHUPOBAHUS TTOCTYIKOB U OLICHKH UX BO3MOXKHBIX MTOCJIEACTBUN
JUISL OKPY>KAIOIEeH Cpeibl;

OCO3HAHME TJI00ATBLHOTO XapaKTepa SIKOJOTHUECKUX MPOOJIEM U TTyTEH UX PEIICHHUS;

8) aganTanuu K N3MEeHSIIIIMMCS YCJTOBHSM CONMAILHOW M IPUPOTHOI CpeIbl:

MOTPEOHOCTh BO B3aMMOJICHCTBUM TPHU BBITIOJIHGHUH HCCIEIOBAHUN M MPOCKTOB
(bU3UYEeCKON HAMPaBIEHHOCTH, OTKPBITOCTD ONBITY M 3HAHUSM JIPYTHX;

MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JESTEIbHOCTD;

noTpeOHOCTh B GOPMHUPOBAHUN HOBBIX 3HAHUH, B TOM YHCIie GOPMYIUPOBATH UIIEH,
MOHSITHS, TUIIOTE3bI O (PU3UYECKUX 00BEKTaX U SIBJICHUSX;

OCO3HaHME JE€PUIUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B 001acTH
busuKy;

IJIAHUPOBAHKUE CBOETO PAa3BUTHUS B MPUOOPETEHUU HOBBIX (DU3WUECKUX 3HAHUI;

CTpEMJICHUE aHAJU3UPOBATh U BBIABIISITH B3aUMOCBSI3U ITPUPO/IbI, OOIIECTBA U
HSKOHOMHUKH, B TOM YHCJIE€ C UCTIOJb30BaHUEM (DU3UUYECKUX 3HAHUM;

OIIEHKA CBOUX JICUCTBUI C YUETOM BIIMSHUS HA OKPY>KAIOIIYIO CPEy, BO3MOMKHBIX
rII00aJIbHBIX ITOCIEACTBHH.

METAINIPEIMETHBIE PE3YJIbTATDI

B pesynbraTe ocBOeHUS MporpamMMbl MO (PU3MKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanuss y oOywatrouierocs  OynyT  cpOpMHpPOBaHbl  METANpPEIMETHbIE
pe3ynabTaThl, BKJIIOYAIOIINE TO3HABATEIbHBIC YHUBEpCAJIbHbIC Yy4ueOHBIC IEHCTBUS,
KOMMYHHKATHBHBIE YHUBEPCAJIbHBIC YIeOHbIC ACUCTBUSA, PErYISITUBHBIE YHUBEPCAIbHbIC
y4eOHbIE 1eUCTBUS.

Ilo3HaBaTeibHbIE YHUBEpPCAJbHbIE Y4eOHbIE JeCTBUS
ba3oBbie joruvyeckue 1eHCTBUA:

BBISIBJISITH U XapaKTepU30BaTh CYLIECTBEHHbIE NPU3HAKK OOBEKTOB (SIBJICHUN);

YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKALNN, OCHOBAHHUS
JU1s1 0000LIEHUS U CPAaBHEHMUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B paCCMaTPUBAEMBIX (haKTax, TaHHBIX
¥ HaOJIOZCHUSIX, OTHOCSIIUXCS K (PU3HMUECKUM SIBJICHUSIM;

BBISIBJISITH IPUYUHHO-CJIC/ICTBEHHBIE CBSI3U MPU U3yUYEHUU (PU3NUECKUX SBICHUN U
IPOLIECCOB, JeNiaTh BBIBOJABI C HCIOJb30BAaHUEM JEAYKTUBHBIX W HWHAYKTHBHBIX
YMO3aKJIIOU€HUH, BBIIBUTATh TUTIOTE3bI O B3AUMOCBA3SIX (DU3HUECKUX BEJINYHH;

CaMOCTOSTENIbHO BBIOMpATh CHoco0 peleHus ydeOHOM (u3MUecKol 3amadu
(cpaBHEHHE HECKOJIBKUX BApUAHTOB PEIICHNs, BEIOOp Hanbosiee MoIX0SIIETo ¢ y4ETOM
CaMOCTOSITENTLHO BBIJICIEHHBIX KPUTEPHUER).
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ba3oBble uccienoBare/ibCKue JeHCTBUSA:

WCIIOJIB30BaTh  BOIMPOCHl KaK HCCIEAOBATCIIbCKUHA WHCTPYMEHT TO3HAHUS;

MPOBOJIUTHh TIO CAaMOCTOSATEIHLHO COCTABICHHOMY IUIAHY OIIBIT, HECJIOKHBIN
bU3MYEeCKUl  OKCIEPUMEHT, HEOOJbIIOe HCCIAeAOBaHNEe (DU3NISCKOTO  SBICHUS;

OIICHUBATh HA MPUMEHUMOCTH U JOCTOBEPHOCTH MH(GOPMAIIHIO, TTOJIYICHHYIO B X0J1€
WCCJICIOBAHMSI MJTH DKCIICPUMEHTA,;

CaMOCTOSATENbHO (OPMYIUPOBATh OOOOIIEHUS W BHIBOABI IO pe3yibTaTam
MPOBEIEHHOTO HAOIIOACHUS, OTIbITA, UCCIICIOBAHNUS;

POTHO3UPOBATh BO3MOXKHOE JalibHEMIee pa3BUTHE (U3HUECKUX IIPOLIECCOB,
a TakKe BBIIBUTAaTh NPEANOJOKEHHUS OO0 HMX pa3BUTUM B HOBBIX YCJIOBHUSIX U
KOHTEKCTax.

Pabora ¢ undpopmanumeii:

OPUMEHATh Pa3jJU4HbIE METOABI, HWHCTPYMEHTBI M 3alpOChl IpPU  ITOUCKE
1 0TOOpe MH(POPMALMK WM JAHHBIX C YYETOM MPEIJIOKEHHON y4eOHOU (pU3HUecKOu
3aJ1aui;

aHaJIM3UPOBaTh, CHUCTEMATU3UPOBATb W  HUHTEPIPETUPOBATh  HUH(POPMAIIHIO
Pa3IMYHBIX BUAOB U (OPM IMpEICTaBICHMS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAJIbHYIO (hOpMY MpeAcTaBiieHUus: UHPOpMaLUU U
WUIIOCTPUPOBATh pPEIIAEMbIE 3aJa4d HECIIOKHBIMM CXEMaMH, JHarpaMMaMy, HWHOHN
rpauKoil ¥ uX KOMOUHALIUSIMU.

KoMMmyHUKaTHBHBIC YHUBEpPCAJbHbIE Y4eOHbIe HeCTBUS:

B X0JIe OOCYXJIeHHs Y4eOHOro marepuaiia, pe3ysbTaToB JIa0OpaTOPHBIX pPadboT
U TIPOEKTOB 3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYXITaeMOW TEMbl W BBICKA3BIBATH
UJieu, HaleJCHHbIE Ha peIIeHHWE 3a7aud W TOoJJep)KaHHe OJiarokenaTeabHOCTH
OOIICHMS,

COTIOCTaBIIATh CBOM CYXJICHHSI C CYXJACHHUSIMHU JIPYTUX YYACTHUKOB JUAjora,
oOHapy>KHUBaTh Pa3IMINEC U CXOJICTBO MO3UITUH;

BBIPa)KaTh CBOKO TOUYKY 3PCHHSI B YCTHBIX U TUCbMEHHBIX TEKCTaX;

nyOJUYHO TPEACTABIATh PE3YIbTaThl BBIMOJHEHHOTO (DU3UYECKOTO OIbITa
(9KCTIepUMEHTa, UCCIIEIOBAHUS, TTPOCKTA).

MOHUMATh U UCTIOJI30BATh MPEUMYIIIECTBA KOMAHAHOW U MHIUBUIYATHHOU PabOTHI
IIPY PEIIEHUN KOHKPETHON (PU3NYIECKOi POOIeMBbI;

IPUHUMATh LIEJM COBMECTHOM IEITEIIbHOCTH, OPraHU30BbIBATh JIECHMCTBUS MO €€
JOCTIDKCHHIO: PACTIPEIEIATh POIH, 00CYXKIaTh MPOIECCHl M PE3ylIbTaThl COBMECTHOM
paboThl, 0000111aTh MHEHHUSI HECKOJIBKUX JIFOJICH;

BBITIOJTHATH CBOIO YacTh pabOTHI, JOCTUTAs KAYECTBEHHOTO Pe3yJibTaTa M0 CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYS CBOU JICHCTBHS C IPYTUMHU WICHAMH KOMAaH]IbI;

OIICHMBATh KAaueCTBO CBOEr0 BKJaJa B OOMUNA MPOAYKT IO KPUTEPHUSIM,
CaMOCTOATENEHO CPOPMYIMPOBAHHBIM yUaCTHUKAMU B3aMMOICHCTBHUS.
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PeryasiTuBHbIe YHHBEpPCAJIbHbIC Y4eOHbIE JEHCTBHS
Camoopranusanus:

BBISIBIIATH TPOOJEMBI B JKM3HCHHBIX U YyUYEOHBIX CHTyaIUsAX, TPEOYIOIIUX
TS perieHus: PU3NUeCKUX 3HaHUM;

OPUEHTUPOBATHCA B PA3IMYHBIX MOAXO0AaX MPUHATUS PEIICHUN (MHAUBUIyaIbHOE,
MPUHATHE PEILICHUS B TPYIIE, IPUHITUE PEIICHUHN TPYIIION);

CaMOCTOSITEJIbHO COCTaBJIATh aJTOPUTM pelleHus] (PU3NYSCKOM 3ajauu WU TJIaHa
HCCIICIOBaHUSI C YYE€TOM MMEIOIIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh MpejiaraéMble BapUaHThI PEIICHHUI;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIIICHHE.

CaMOKOHTPOJIb, IMOUMOHAIbHBII HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTYyallMy U Mpejiarath iaH e€ n3MEHEHMUS;

OOBSICHATh NMPUYUHBI JOCTHKEHUS (HEAOCTHXKEHUS) PE3yJbTaTOB JIESITEIHHOCTH,
JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY;

BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTH (B TOM YHCJI€ B XOJ BBIIOJIHEHUS
(GU3MYECKOro HCCIENOBAaHUS WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBIIMXCS CUTYyaIlui, yCTAaHOBJIECHHBIX OITMOOK, BOSHUKIINX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSIM.

CTaBUTh ce0d Ha MECTO JAPYIroro 4ejJoBeKa B XOJE€ clopa WIH JIHCKYCCHH
Ha HAYy4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTHUKY JIPYTroro.

NpU3HaBaTh CBOE MPAaBO Ha OIMIMOKY MPU pPEIICHUH (PU3HUECKUX 3a7a4 WU
B YTBEPKJICHUSX HAa HAYYHBIE TEMbI U TAKOE K€ MPaBO JPYTroro.

HPEIMETHBIE PE3YJIBTATDI

K koHy oOyuenus B 7 KJjacce TpeIMETHBIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH y OOYHAIOIITUXCSI YMEHHUI:

UCIIOJIb30BaTh TOHATHUS: (PU3NYECKHE M XHUMHYECKUE SIBJICHUS, HAOJIOJEHUE,
OKCIIEPUMEHT, MOJICIb, THUIIOTE3a, CAWHUIBI (PU3NYECKUX BEIMYMH, aTOM, MOJICKYJa,
arperaTHble COCTOSIHMSI BelecTBa (TBEPIOE, JKUIKOE, Ta3000pa3HOE), MEXaHUYECKOe
IBIDKEHWE  (paBHOMEpPHOE,  HEpPaBHOMEPHOE,  TMPSIMOJUHEHHOE),  TPACKTOPHS,
paBHOJACHCTByIOIIas cuji, jAedopmanus (yrpyras, IUIaCTUYECKasl), HEBECOMOCTb,
COOOIIAIOIINECS COCYbBL;

pasnuyaTth sBiIeHus (muddys3us, TEIIOBOe JBIKCHHWE YaCTUI[ BEIIECTBa,
pPaBHOMEpHOE JBWKEHUE, HEPAaBHOMEPHOE IABMKEHUE, WHEPIUS, B3aUMOJCHCTBHEC TEII,
paBHOBecHE TBEPHBIX TENI C 3aKPEIUIEHHON OCBHIO BpAIICHHs, Tepenada JaBlICHUS
TBEPIABIMHU TEJIaMH, KUIAKOCTIMU M Ta3aMH, aTMOC(EpHOE JaBJICHHE, TUTaBaHUE TeT,
MIPEBPAIICHUS] MEXAaHUYECKOW DHEPTrUU) TIO0 ONMUCAHWI0 HMX XapaKTEPHBIX CBOWCTB M
Ha OCHOBE OITBITOB, IEMOHCTPHUPYIOIIUX TaHHOE (PU3UUECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE HW3YYCHHBIX (PU3HUECKUX SBJICHUA B OKPYKAIOIIEM
MUpE, B TOM YnCIe (PU3UIECKUE SBICHHS B IPUPOJIC: IPUMEPHI IBMKEHUS C Pa3TMIHBIMU
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CKOPOCTSIMH B XMBOW WM HEXWUBOW INPUPOJAE, ACHUCTBHE CHUJIBl TPEHUS B NPUPOAE U
TEXHUKE, BJIMSHUE aTMOC(EPHOro AaBiCHUS Ha >XUBOM OpraHu3M, IUIaBaHUE pbIO,
pbluard B TeJ€ YeJIOBEeKa, IPU 3TOM NEPEBOJAUTH MPAKTUUYECKYIO 3a7ady B yueOHYIO,
BBIJIETISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBJICHMUIA;

ONMKCHIBATh HU3YYCHHBIC CBOMCTBA Te€N W (PU3MYECKHE SIBJICHUSA, MCHOIb3Ys
dusznyeckue BeTMUUHbI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMsI, IyTh, CKOPOCTb,
CpemHsisl CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TSKECTH, BEC TEJA, CHJIA TPEHMS, JABJICHUE
(TBEpIOrO Tena, KUIAKOCTH, rasza), BBITAIKUBAIONIAS CHJIA, MEXaHMuYecKas padora,
MOIIHOCTb, TUIEYO CHJIBI, MOMEHT CHJIbI, KO3(QQUIMEHT TOJE3HOTO JEHCTBUS
MEXaHU3MOB, KUHETUYECKasl U TMOTCHIMAJIbHAsl SHEPTUs), NpU OMHCAHUM MPABUIBHO
TPAKTOBAaTh (PU3UUYECKUN CMBICI UCTOIB3yEMbIX BETUYHH, X 0003HAUCHUS U €IUHULIBI
buznyecKuX BETUYHMH, HAXOAUTHh (HOPMYJBI, CBS3BIBAIOLINE [AHHYIO (PHU3NYECKYIO
BEJIMYMHY C JPYIMMH BEIMYMHAMH, CTPOUTh TIpaUKd H3YyUYEHHBIX 3aBUCUMOCTEH
(bU3NYECKUX BEIIUYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SBJICHHUS U MPOIECCHI, HUCIOJIb3YS
MpaBWia CIOXKEHUs CUJl (BIOJIb OJTHOM MpsiMoii), 3akoH ['yka, 3akoH Ilackaisi, 3akoH
ApxuMmena, mpaBUIO paBHOBECHs pbluara (010Ka), «3070TO€ IPABUIIO» MEXaHUKH, 3aKOH
COXPAaHEHUS MEXaHWYECKON JHEpPruM, MPH 3TOM J1aBaTh CJIOBECHYIO (HOPMYIHPOBKY
3aKOHA W 3aIIMChIBATh €70 MaTEMaTHYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3NYECKUE SBJICHUS, MPOLIECCHl M CBOMCTBA TE€l, B TOM YHUCIE U
B KOHTEKCTE CHUTyallUd MNPAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3M, CTPOUTh OOBACHEHHWE M3 1-2 JOormueckux ImIaroB
c omopoit Ha 1—2 M3y4eHHBIX CBOMCTBA (PM3UUECKUX SBICHUMN, PU3NUECKUX 3aKOHA WITU
3aKOHOMEPHOCTH;

pemarh pacu€THble 3amauud B 1-2 AeiCTBUA, MCMOIB3Ys 3aKOHBI U (DOPMYIIBI,
CBS3BIBAIOLIME (PU3NYECKHE BEIMYMHBI: HA OCHOBE aHAJIW3a YCJIOBUS 3a/1a4M 3alIUChIBAaTh
KpaTKOe YCJIOBUE, MOJICTABIATh (PU3UUYECKUE BEIUYHMHBI B (OPMYJIbl U TPOBOJIUTH
pacuéThl, HAXOAUTh CIIPABOYHbIE JAHHbBIE, HEOOXOAUMBIE JJIs pELIeHUs 3a/]a4, OLIEHUBATh
PEANMCTUYHOCTD OJIyYeHHOU (PU3NYECKON BETUUYNHBL

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXKHO PEHIUTh MPH MOMOLIM (PU3HYECKUX
METOJOB, B OIKMCAaHWUU HCCIEIOBAHUSA BBIIEIATh IMPOBEPSIEMOE MPEAIOIOKEHHE
(runoresy), pa3IuyaTh U UHTEPIPETUPOBATH MOJTYUEHHBIN pe3yIbTaT, HAXOAUTh OLTMOKH
B XOJI€ OIIBITA, JAENaTh BBIBOJBI IO €T0 PE3yJIbTaTaM;

IPOBOJUTH OMBITHI 110 HAOIIOJEHUIO (U3MUECKUX SIBICHUN WM (PU3MUYECKHX
CBOMCTB Ted: GOPMYJIMPOBATH NMPOBEPSEMBIE IPEAINOIOKEHHSI, COOUPaTh YCTaHOBKY
U3 MPEAJIOKEHHOTO 000pYA0BaHMS, 3aITMCHIBATh X0/ ONbITa U (HOPMYIUPOBATH BHIBOIbI;

BBITIOJHATH MPSAMbIE U3MEPEHUSI pACCTOSIHUS, BPEMEHH, MacChl Tella, 00bEMa, CUJITBI
U TEMIEpPaTypbl C UCMOIb30BAaHUEM aHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHus NpUOOPOB € YUETOM 3aJaHHON a0COMIOTHOM MOrPEIIHOCTH U3MEPEHUH;

IPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3NUYECKON BEIMYMUHBI OT APYrou
C UCIIOJIb30BaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTHU IIyTH PABHOMEPHO JIBHKYIIETOCS
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TeJaa OT BPEMEHHU JIBHXKEHHMSI Te€la, CUJIbl TPEHUS CKOJIBKEHHS OT Beca Tella, KauecTBa
00pabOTKM TIOBEPXHOCTEH Tel M HE3aBUCUMOCTUM CUJIBI TPEHUS OT IUIOLIATU
CONPUKOCHOBEHMS TE€J, CUJIbI YIPYTOCTH OT YAJIMHEHUS MNPYXKUHBI, BBITAIIKUBAOIIEH
CIIIbI OT 00bEéMa MOTpY>KEHHOM YaCTH Tela M OT IJIOTHOCTH JKUJIKOCTH, €€
HE3aBUCUMOCTH OT IJIOTHOCTH Te€Jia, OT TNIyOHHBI, HA KOTOPYIO MOTPY>KEHO TEJO0, YCIOBUI
IJIaBaHUs TEJl, YCJIOBUM paBHOBECHUS phluara M OJIOKOB, y4acTBOBAaTh B IJIAHUPOBAHHH
y4eOHOI0 HCCIEIOBaHUsA, COOMpaTh YCTAHOBKY M BBIINOJHATh H3MEPEHMS, CIEAYS
NPEAJIOKEHHOMY  IUIaHy, (UKCUpPOBATh pe3yJbTaThl IMOJYYEHHOM 3aBUCHMOCTH
buznyecKuX BEIUYUH B BUJE MPEIOKEHHBIX TaOIMIl U TpaduKOB, AENaTh BBIBOJBI
IO pe3yJIbTaTaM HCCIICIOBAHMUS;

IPOBOJUTH KOCBEHHBbIE M3MEPEHUs (PU3NYECKUX BEIUYUH (IJIOTHOCTH BEIIECTBA
JKUJKOCTH W TBEPHOTO TENa, CUJa TPEHHUS CKOJIBKEHUS, JaBJICHUE BO31yXa,
BBITAIKMBAIOILAS CUJIA, IEHCTBYIONIAs HA MOTPY>KEHHOE B )KUJKOCTh TEJIO, KOYPPUIUEHT
IIOJIE3HOTO JACHCTBUS MPOCTBIX MEXAHU3MOB), CIEAYs IPEMIOKEHHOW MHCTPYKIIUN: TIPH
BBINIOJIHEHUH HM3MEPEHUN COOMpPATh SKCIEPUMEHTAIbHYIO YCTAHOBKY W BBIYUCISATH
3HAYCHUE UCKOMOM BEJIUYHHBI;

co0iIoaTh MpaBuja TEXHUKH O€30MacHOCTH Npu padbore ¢ 1ad0paTOpHBIM
o0opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JEUCTBUA NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, ATUHAMOMETp, COOOIIAIOIINECS COCY/bl, OapOMETp, phluar, MOABUKHBIA U
HEIOIBUKHBIN OJIOK, HAKJIOHHAS MJIOCKOCTH;

XapaKTEepHU30BaTh MPHUHIMUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMOpPOMl Ha HMX omucaHusi (B TOM 4YHCIE: MOAIIUIHHUKH, YCTPOMCTBO
BOJONIPOBO/IA, THAPABINYECKUA IPECC, MAHOMETP, BBICOTOMEp, MOPUIHEBOM HAcoC,
apeoMeTp), UCMOJIb3Yysl 3HAHUS O CBOWMCTBaX (DU3UYECKUX SIBJICHUA U HEOOXOJUMBIC
¢duznyecKkre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOANTH TNpPUMEPHl (HAXOAUTh HHGOPMALMIO O MpUMEpax) MNPAKTUYECKOTO
UCIIOJIb30BaHUsI (PU3MYECKMX 3HAHUM B TOBCEIHEBHOW >KU3HU MJis1 OOecredeHus
0e3omacHOCTH TMpU OOpalieHUH C NpudOpaMH M TEXHUYECKUMH YCTPOWCTBAMH,
COXPaHEHHMsI 3/I0POBbs U COOJIIOIEHUS HOPM HKOJIOTMYECKOr0 OBEACHUS B OKPY KAIOIIEH
cpene;

OCYIIECTBIISATH OTOOP UCTOYHMKOB HH(popmauuu B HTepHeTe B COOTBETCTBUU
C 3aJJaHHBIM MMOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIIMXCS 3HAHUIM U TyTEM CpaBHEHUS
pa3IMYHBIX UCTOYHUKOB BBIIEIATH HHPOPMAIMIO, KOTOPasl SIBISETCS MPOTHUBOPEUYUBOM
WJIM MOKET OBITh HETOCTOBEPHOM;

WCIIOJIb30BaTh MPHU  BBIMIOJHEHUH YYEOHBIX 3aJaHUN  HAYYHO-TIOMYJISPHYIO
auTepaTypy (U3HUECKOro COJEpXKaHUs, CIPaBOYHBIE MaTepuajbl, PECypChl CETH
WuTepHer, BrageTh Npu€MaMH KOHCIIEKTUPOBAHMUS  TEKCTa, MpeoOpa3oBaHMS
uH(OpMAIUU U3 OJTHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

co3/71aBaTh COOCTBEHHbBIE KPATKUE MHCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
2—3 UCTOYHUKOB MHPOpMAIIK (HU3UIECKOTO COJIEPKaHMS, B TOM YUCIIE MyOIMIHO
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JieNaTh KpaTKWe COOOIEHUsI O pe3ysibTaTaX MPOEKTOB WM Y4eOHBIX HCCIIEIOBaHUM,
IpU 3TOM TPaMOTHO HCIOJIb30BaTh W3YUYCHHBIN MOHATHIHBIN anmapaT Kypca (U3HKH,
CONPOBOKJIATh BBICTYIUICHUE MPE3CHTALMEN;

MIPY BBITIOJTHEHUH YY€OHBIX MPOCKTOB U HUCCIIEI0BAHUHN pacpeeNsaTh 00s13aHHOCTH
B TPYIIIIE€ B COOTBETCTBHUH C IOCTABJICHHBIMH 3a/1a49aMHU, CJICIUTD 32 BBIITOJIHEHUEM I1JIaHA
JNEUCTBUM, Aa/IeKBaTHO OLEHUBATh COOCTBEHHBIM BKJIAJ B JACSATEIBHOCTb TIPYMIIbL,
BBICTpAaNBaTh KOMMYHHUKAaTHUBHOE B3aMMOJICVICTBHE, YUUTHIBAasi MHEHUE OKPYKAOLIUX.

K koHy oOyuenus B 8 Kjiacce mpeIMeTHBIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCSI YMEHUI:

MCIOJI30BaTh MTOHATHS: MACCa U pa3MeEPbl MOJIEKYJI, TETJIOBOE IBUKEHUE ATOMOB U

MOJIEKYJI, arperaTHhIC COCTOSIHHS BEIIECTBA, KPUCTAIMIECKHUE M aMOpGHBIE Tena,
HACBIIIIEHHBIA W HEHACBHIILICHHBINA Map, BIAXKHOCTh BO3/yXa, TeMIEpaTypa, BHYTPECHHSIS
SHEPrusl, TEIUIOBOW JBUTATENb, JIEMEHTAPHBIN SJIEKTPUUECKUN 3apsil, DIEKTPUUECKOE
1oJie, MPOBOJHUKHU U AUAJICKTPUKH, TOCTOSHHBIA SJIEKTPUUECKUNA TOK, MATHUTHOE TOJIE;

paznuyaTh sBJIEHUS (TEIUIOBOE pACIIMPEHUE U CHKAaTHE, TEIJIonepeaaya, TemIoBoe
paBHOBECHE, CMA4YMBaHHWE, KaNWUISPHBIC SIBJICHUS, WCIAPEHUE, KOHACHCALUS,
IJIABJIEHUE, KpUCTaJIU3alus (oTBEepaeBaHue), KUIIEHUE, TeIIonepeaayda
(TEenI0MpPOBOIHOCTh, KOHBEKIIUSA, U3TYyUCHHE), DJICKTPU3ALMS TEJl, B3aUMOJICHCTBUE
3aps0B, NEUCTBUS JJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKAHUE, B3aUMOJICHCTBHE
MarHuToOB, JEHCTBHE MAarHUTHOTO TOJS Ha MPOBOJAHUK C TOKOM, 3JIEKTPOMAarHUTHAs
WHIYKIMSI) TI0 OINMCAHMI0 MX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBJICHHUE;

pacrio3HaBaTh MPOSBICHUE HW3YYEHHBIX (PU3MYECKUX SIBJICHUN B OKPYKarOLIEM
MHUpE, B TOM 4ucjie (Qu3nuecKkue SBICHUS B MPUPOJE: MOBEPXHOCTHOE HATXKCHHUE U
KalWUISIPHBIC SIBJICHUST B TPUPOAEC, KPUCTALIBI B mpupone, uznydenue ConHua,
3aMep3aHue BOAOEMOB, MOpCKHE Opu3bl, 00pa30BaHHE POCHI, TyMaHa, WHEs, CHEra,
AIIEKTPUUYECKUE SABJICHUS B aTMOc(epe, JIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMiiu, Ipeid MoarcoB, Pojb MATHUTHOTO MOJIS IS )KU3HHU Ha 3emJle, MOJIIPHOe
CUSIHHME, TIpU OTOM TEPEBOJAUTh MPAKTUYECKYIO0 3aJadyy B Yy4eOHYIO, BBIICATH
CYILIECTBEHHbBIC CBOMCTBA (TIPU3HAKHU) (PU3UUYECKUX SBICHUM;

ONUCHIBATh HW3YYEHHbIC CBOMCTBA Tel W (U3NUECKUEe SBICHUS, HCIOIb3YS
dbuznyeckre BEIMYMHBI (TeMIlepaTypa, BHYTPEHHsSISI SHEPrus, KOJUYECTBO TEIUIOTHI,
yAENbHas TEIUIOEMKOCTh BEIIECTBA, yAEJIbHAS TEIUIOTA IUIABJIEHUS, YJEJIbHAS TEIUIOTa
napooOpa3oBaHusl, yjAelbHas TEIJIOTa CropaHusi TOIUIMBA, KOA(MOUIMEHT MOJE3HOTrO
JICUCTBUS TEIMJIOBOM MAIlMHBI, OTHOCUTEJIbHAS BJIAXKHOCTHh BO31yXa, AJEKTPUUYECKUUN
3apsil, CUJIa TOKA, JIEKTPUUYECKOE HANPSKEHUE, CONPOTHUBIIEHUE TPOBOIHUKA, YAECIBHOE
COMPOTUBJICHUE BEIIECTBa, pad0Ta M MOIIHOCTh AJIEKTPUUECKOTO TOKA), MPU OMUCAHUHN
MPAaBWIBHO TPAKTOBAaTh (PU3MYECKUM CMBICI MCIOIB3YEMbIX BEIUYMH, O003HAUCHUS U
CAUHUIIBI  (U3UYECKUX BEJIMYMH, HAXOAUTh (OpMyIbl, CBS3BIBAIOIINE JAHHYIO
(GU3MYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTH TIpadUKd HU3YUYEHHBIX
3aBUCUMOCTEH (M3UYECKUX BEIIMUNH;
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XapaKTepU30BaTh CBOWCTBA TeJ, (PU3MUECKHE SBJICHHUS WU TPOIECCHI, MCTOIB3YS
OCHOBHBIC TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH CTPOCHUSI BEILIECTBA,
MPUHITUI CYNEPIIO3UIINH TT0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHUS 3apsija,
3akoH Oma 1 ydacTka 1enu, 3akoH Jlxoyns—JIeHna, 3akOH COXpaHEHHUs SHEPIuH,
P 3TOM J]aBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3aMTUCHIBATh €r0 MATEMAaTHYECKOE

BBIPAXKEHUE;
OOBACHATH (PU3UYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE
CUTyallMld  IPAaKTHUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATb  [PUYMHHO-

CJIEJICTBEHHBIE CBSA3H, CTPOUTH O0OBACHEHUE U3 1—2 JIOrMUECKUX 1Iaros ¢ onopou Ha 1-2
U3YYCHHBIX  CBOMCTBa  (DU3MYECKHX  SIBICHHUN, (UINYECKUX  3aKOHOB WU
3aKOHOMEPHOCTEWN;

pemarby pacu€THele 3aAaud B 2—3 JEHCTBUS, UCHOJb3Ys 3aKOHbI U (OPMYJIBI,
CBSA3BIBAIOLIME (PU3NYECKHE BEIMYMHBI: HA OCHOBE aHAJIW3a YCIOBUS 3a/1a4M 3alIUChIBaTh
KpaTKOE YCJIOBME, BBISBIATh HEAOCTATOK JAHHBIX ISl PELIEHUS 3aJauyd, BBIOMPATh
3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE ISl €€ PEIICHMS], IPOBOJIUTh PACUETHI M CPABHUBATH
MOJIy4YeHHOE 3HaY€HHUE (PU3NYECKON BETUUHHBI C U3BECTHBIMU JTAHHBIMU;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEHIUTh MpPH MOMOLIM (PU3HUYECKUX
METOJOB,  HCHOJb3ys  ONMCAHWE  HWCCICOOBAaHMS,  BBIACHATH  MPOBEPSIEMOE
IIPEANOJIOKEHNAE, OLECHMBATh IIPABWIBHOCTh IIOPSAKA IIPOBEIECHUS HCCIEAOBaHUS,
JI€J1aTh BBIBOJIBI;

MPOBOJIUTH OMNBITHl MO HAOIIOACHUIO (PU3NYECKUX SABJICHHA WIH (U3HYECKUX
CBOMCTB TeJ (KaNWJUIAPHBIE SBJICHUS, 3aBUCUMOCTD JIaBJICHUS BO3yXa OT €ro o0beéMa,
TEMIIEPATYPBI, CKOPOCTH MPOLIECCA OCTHIBAHUS M HArpEeBaHUs IIPU U3JyYEHUU OT LBETA
u3nyvatrouiet  (morsomiaromiei)  MOBEPXHOCTH, CKOPOCTb  WCHApPEHUsS  BOJBI
OT TEMIIEpaTypbl JKUAKOCTH M IUIOMIAAU €€ IIOBEPXHOCTH, JJIEKTPU3ALUA Tl U
B3aMMOJICHCTBUE DJIEKTPUUECKUX 3apsi0B, B3aWMOJCHCTBUE IMOCTOSHHBIX MarHUTOB,
BU3yaJIN3allMsl MAarHUTHBIX TOJIEW IIOCTOSHHBIX MAarHUTOB, IEHCTBUSA MAarHUTHOTO IOJIA
Ha TPOBOJHUK C TOKOM, CBOMCTBA DJEKTPOMATrHWUTA, CBOWCTBA JJIEKTPOJBUTATEINS
MOCTOSIHHOTO TOKa): (POpMyJIHpOBaTh MPOBEPSEMbIE MPEANOJIOKEHUS, COOUPATH
YCTaHOBKY U3 MPEAJI0KEHHOT0 000py10BaHus, OIIMCHIBATh XO/1 OTbITa U POPMYITUPOBATH
BBIBO/IbI;

BBIIIOJIHATD IPSAMBIE M3MEPEHUS TEMIEPATypbl, OTHOCUTEIBHOM BIIAXXHOCTHU
BO3/[yXa, CHJIbl TOKA, HANpPSDKEHUS C HCIOJIb30BAHMEM aHAJIOrOBBIX MNPHOOPOB H
JATYMKOB (PU3MYECKUX BEIMYMH, CPAaBHUBATh pE3YyJbTaThl H3MEPEHHH C Yy4ETOM
3aJIaHHOM a0COJIFOTHOM MOTPEINTHOCTH;

IPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OAHOM (PM3MUECKON BEIUYHMHBI OT JPYTrou
C WCIOJb30BAHUEM MPSMBIX U3MEPEHUN (3aBUCHUMOCTb COINPOTHUBIICHHS MPOBOJIHUKA
OT €r0 JUIMHBI, IUNION[aAN NONIEPEYHOTO CEYEHUS U YAEIBHOTIO CONMPOTUBIICHUS BEILIECTBA
MIPOBOJAHMUKA, CUJIbI TOKA, UAYIIETO Yepe3 MPOBOAHUK, OT HANPSHKEHUST HA MPOBOIHUKE,
UCCJIEIOBAHUE TIOCJIEA0BATEILHOIO W MAapajluIeIbHOTO COEIWHEHUN MPOBOJIHUKOB):
IUIAaHUPOBATh HCCIEAOBAaHUE, COOMPaTh YCTAHOBKY M BBINOJIHATH MU3MEPEHUS, CIENys
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NpeIIOKEHHOMY IUIaHy, (UKCUPOBATh PE3YJIbTAaThl MOJYYEHHON 3aBHCHUMOCTH B BHUJE
TabJIML ¥ TpaMKOB, 1€JIaTh BBIBOBI IO PE3YyJIbTaTaM MCCIEAOBAHNUS;

IPOBOJIUTH KOCBEHHBIE U3MEPEHUSI (PU3NUECKUX BEJINYMH (y€IbHAS TEMII0EMKOCTh
BELIECTBA, CONPOTUBIIEHUE MPOBOJHUKA, pab0Ta U MOILIHOCTh JEKTPUUYECKOIO TOKA):
IUIAHUPOBAaTh U3MEPEHUs, COOMpaTh HKCIEPUMEHTAJIbHYIO YCTAHOBKY, CIEIys
peI0KEHHON HHCTPYKIMH, U BBIYUCIIATH 3HAUYEHUE BEJIMYNHBI;

coOnroaTh MpaBuja TEXHUKM O€30MacHOCTH Npu padore ¢ 1ab0paTOpHBIM
000pyIOBaHUEM;

XapaKTepU30BaTh NPUHIUIBI JACHCTBHUS HU3YUYEHHBIX NPUOOPOB MU TEXHUYECKUX
YCTPOMCTB C ONOpPOM Ha MX OmHUCaHUs (B TOM YHUCIE: CHCTEMa OTOIUICHHS JIOMOB,
TUTPOMETpP, MapoBas TypOMHA, aMIIEPMETP, BOJBTMETP, CUETUMK DIECKTPUUYECKON
DHEPrUM, DBJIEKTPOOCBETUTENIbHbIE NPUOOpBI, HArpeBaTENbHBIE  3JIEKTPOIPUOOPHI
(mpuMmepbl), SIEKTPUUECKUE MNPEAOXPAHUTENH, OSJIEKTPOMArHUT, 3JIEKTPOABUIATENb
IOCTOSSHHOTO TOKAa), HCIOJIb3ysl 3HaHMs O CBOWCTBAaX (U3MUECKUX SBJICHUH U
HEoO0X0ouMble (PU3NUYECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA U H3MEPUTENIbHbIE HPUOOPHI
10 CXE€MaM U CXEMaTUYHBIM PUCYHKaM (KHJIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETD,
TUTPOMETP, JIBUTaTEIb BHYTPEHHEIO CrOpaHMs, AJIEKTPOCKOI, PEOCTaT), COCTaBISAThH
CXEMBI 3JIEKTPUYECKUX LIETEH C MOCIEeI0BATEIbHbIM U MapaJUICIbHBIM COEIHMHEHHEM
AJIIEMEHTOB, pa3iinyasi yCJIOBHbIE 0003HAYEHUS JIEMEHTOB AIEKTPUUECKUX LIETICH;

MPUBOANTH TMPUMEPHl (HAXOAWTh HWH(OpPMALMIO O NpPHUMEpPax) MNPAKTHUYECKOrO
UCIIOJI30BaHUsI (PU3MYECKUX 3HAHMM B TIOBCEAHEBHOM JKM3HM JUIsl OOeCcredeHHUs
0e30macHOCTH NP 00pAaILEHUH C TPUOOpaMH U TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHUS
37I0POBbS M COOJIOIEHUS] HOPM 3KOJIOIMUYECKOTO MOBEACHUS B OKPYXKAIOIIEH CPEE;

OCYUIECTBJIATh MOUCK HH(OpManuu ¢uznueckoro cojaepxanusi B VHTepHere,
Ha OCHOBE UMEIOIIMXCS 3HAHUM W MYTEM CpaBHEHUS JOMOJIHUTENBHBIX HCTOYHHKOB
BBIACIATh HH(OpMaALUIO, KOTOpas SBIAETCS MPOTHBOPEUMBON WM MOMXKET OBbITh
HEJIOCTOBEPHOM;

WCIIOJIb30BaTh TMPHU BBIINOJHEHUH YYE€OHBIX 3alaHUil  HAyYHO-TOMYJISPHYIO
IUTEpaTypy (U3UYECKOTO COJEpKaHMs, CIPABOYHBIE MaTepuaibl, PECYpChl CETH
WuTepHer, BIageTh NpuEéMaMH KOHCIIEKTUPOBAHMS  TEKCTa, MpeoOpa3oBaHUS
nH(popMaIKU U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

Co37aBaTh COOCTBEHHBIE MUCbMEHHBIE M KPATKHWE YCTHBIE COOOIIEHMs, 00001mas
MH(OpPMAIUIO U3 HECKOJIBKUX HMCTOYHUKOB (PU3MYECKOTO COAEpKAaHUSA, B TOM YHCIIE
nyOJMYHO  TPEJCTaBIATh  pe3yJdbTaThl  MPOEKTHOM WM  UCCIEA0BATEIbCKOU
NeSATEIbHOCTH, MPU 3TOM I'PAMOTHO HMCIOJIb30BaTh M3YUYECHHbIM MOHATUHHBIA ammapar
Kypca (pU3MKH, COTPOBOK/IATh BHICTYINICHUE MTPE3CHTALINEH;

OpU BBIMOJHEHUN Y4€OHBIX MPOEKTOB M MCCIENOBAHUN (PU3MYECKHUX IMPOIIECCOB
pacrnpenenarh O0S3aHHOCTU B TPYMIE B COOTBETCTBUU C MOCTABJICHHBIMHU 3a/1auyaMu,
CIIEIUTh 3a BBINOJHEHUEM IUTaHA JCHCTBUW M KOPPEKTUPOBATh €ro, aJeKBATHO
OLICHMBATh  COOCTBEHHBIM  BKJIaJ B  JEATEIBHOCTh  TPYNIbl,  BBICTPAUBAaTh
KOMMYHUKATUBHOE B3aUMO/ICHCTBUE, MPOSIBIISi TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.
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K koHiy oOyuenus B 9 kJjacce mpeIMeTHBIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH y 00YHAIOITUXCSI YMEHUI:

WCIIOJIh30BaTh TOHSATHUSA: CHCTEMa OTCYETa, MaTepuajbHas TOYKA, TPACKTOPHS,
OTHOCUTEIBHOCTh MEXAaHWYECKOTO ABWXKEHUS, nedopmanus (ynpyras, miacTudeckas),
TpPEeHHE, IIEHTPOCTPEMHUTEIFHOE YCKOPEHHUE, HEBECOMOCTh U TIEPETPY3KH, IICHTP TSHKECTH,
a0COJIIOTHO TBEPJIOE TEJO, LIEHTP TSHKECTH TBEPJOTO Tella, paBHOBECUE, MEXAHUYECKUE
KOJIeOaHWs ¥ BOJIHBI, 3BYK, HH(PPA3BYK U YIbTPA3BYK, JIEKTPOMArHUTHBIC BOJIHBI, IITKAJIa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U 1alIbHO30PKOCTbh, CIIEKTPhI UCITYCKaHUS
U TIOTJIONIEHUs, anbda-, 0eTa- 1 raMMa-U3JIy4eHUs], U30TOIbI, siIepHAas SHEPTeTUKA;

pasnuyaTh SBJICHHS (PAaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEWHOE JIBIKCHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHUE, CBOOOTHOE MaJIEHHUE TEJ, pABHOMEPHOE
JIBIDKEHWE TI0 OKPY)KHOCTH, B3aWUMOJEHCTBHE TEJI, PEAKTUBHOE JBWKCHHE,
KoJie0aTeNbHOE JBMIKCHHE (3aTyXarollMe M BBIHYXJCHHbIE KojeOaHWs), PE30HAHC,
BOJIHOBOE JIBUKEHHE, OTPAKEHUE 3BYKa, MPSMOJIMHEITHOE PacpOCTpaHEHHUE, OTPAKEHUE
Y MIPEJIOMJIEHUE CBETA, TIOJTHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3JIOKEHHE OEI0ro CBeTa
B CHEKTP M CJOXEHUE CIEKTPaJIbHBIX IIBETOB, IUCIEPCHs CBETAa, E€CTECTBEHHAs
PaaOaKTUBHOCTh, BOBHUKHOBEHHUE JIMHEHYATOTO CIIEKTPa U3ITYYSHUS ) TI0 OMMCAHUIO UX
XapaKTEPHBIX CBOMCTB W Ha OCHOBE OIBITOB, IEMOHCTPHUPYIONTUX JaHHOE (PU3NUIECKOe
SIBJICHUE;

pacno3HaBaTh MPOSBICHUE N3YUEHHBIX (PU3MUECKHUX SIBJICHUNA B OKPYKAIOMIEM MUPE
(B TOM uucie (Gpu3ndecKue sIBJICHUS B MIPUPOJIE: MPUIUBLI U OTJIMBBI, IBHKCHUE TIJIAHET
ConHeYHON CHCTEMBI, pEaKTUBHOE JBUYKEHUE JKUBBIX OPTaHU3MOB, BOCIIPUSTHE 3BYKOB
KUBOTHBIMH, 3EMIICTPSICEHHE, CEHMCMHYECKHUE BOJHBI, I[yHAMH, 01XO, IIBETa Te,
ONTUYECKHE  SIBJICHUS B  MPUPOJE, OHOJOTHYECKOE  JCHCTBHE  BUIUMOTO,
yIbTPpadUOJIECTOBOTO M PEHTIEHOBCKOTO W3JyYeHUM, €CTECTBEHHBIM pPaguOaKTUBHBIN
¢$hoH, KOCMHYECKHUE JTyUd, PATHOAKTHBHOE U3ITyYCHHE MPUPOTHBIX MUHEPAJIOB, ICHCTBUE
pPaMOAaKTUBHBIX W3JIYYCHHM Ha OpraHu3M 4YeloBeKa), MIpPH OTOM TIEPEBOJUTH
MPAKTUYECKYIO 3a/7ady B y4eOHYIO, BBIICIATH CYIICCTBEHHBIC CBOWCTBA (TIPU3HAKH)
bu3NYeCKUX SIBJICHHUI;

OMKCHIBATh HW3YYCHHBIC CBOHCTBA Tl H (U3UYECCKUE SIBICHHS, WCIOJIB3YSI
bu3NYecKue BEIMYMHBI (CPeAHSIs M MTHOBEHHAs CKOPOCTh Teja MPU HEPAaBHOMEPHOM
JBIDKEHUHU, YCKOpPEHUE, MepeMelieHue, MyTh, yIioBas CKOPOCTh, CUJIa TPEHHUS, CHJIA
YIPYTOCTH, CUJia TSHKECTH, YCKOPEHHE CBOOOIHOTO MajeHMsI, BEC Teja, UMITYJIbC Tea,
UMITYJIBC CUJIBI, MEXaHWUYECKass padoTa W MOIIHOCTh, MOTCHIMANbHAS DHEPTUS Tela,
MOJHSITOTO HaJ TOBEPXHOCTHIO 3EMJIM, TOTCHIMAJIbHAS DHEPTHUSl CXKATOM MTPYKUHBI,
KHHETHYCCKas SHEPTHs, TIOJTHAS MEXaHW4YECKasi SJHEPTHUs, TIEPHOJT M YacTOTa KOJICOAHMH,
JUIMHA BOJHBI, TPOMKOCTh 3ByKa W BBICOTA TOHA, CKOPOCTh CBETa, IOKa3aTelb
MIPEIIOMJICHUST CPENIbl), MPU OMMCAHWUW TPABUIBHO TPAKTOBATh (DU3WYCCKUNA CMBICIT
UCIIOJIb3YEMbIX BEIIMYWH, 0003HAUYCHUS M EAUHUIBI (PU3MUECKUX BEJIMYMH, HAXOJUTh
bopMyIIbl, CBS3BIBAIONINE JAHHYIO (U3UYECKYI0 BEIMYMHY C JPYTUMU BEJIMYMHAMM,
CTPOUTH TPpaPUKN N3YUCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;
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XapaKTEepU30BaTh CBOMCTBA Tel, (U3MUECKHE SBJICHHUS WU TPOIECCHI, HCTOIB3YS
3aKOH COXPAaHEHUS JHEPTUH, 3aKOH BCEMHPHOTO TATOTCHUS, TPUHIIUI CYMEePIO3HUIINU
CWJI, TIPUHIIMI OTHOCUTENbHOCTH [ ammies, 3axkoHsl HBIOTOHA, 3aKOH COXpaHEHUS
UMITYJIbCA, 3aKOHBI OTPAKCHUS U TIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHECHHS 3apsIOBOTO
M MacCOBOTO 4YHCENT TIPH SJEPHBIX pEaKlusx, MNP OSTOM JaBaTh CIIOBECHYIO
(GbOopMyITHMPOBKY 3aKOHA M 3aIIMCHIBATh €r0 MATEMAaTUYECKOE BRIPAKEHUE;

OOBSACHATH (PU3WYECKHE TPOIIECCHl U CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE
CUTyalluii  TPaKTHKO-OPMEHTHUPOBAHHOTO  XapakTepa:  BBIABIATh  NPUYUHHO-
CIICJICTBEHHBIC CBSI3H, CTPOUTH O0BACHEHUE U3 2—3 JIOTHUECKUX IIIaroB ¢ ONOPOii Ha 2—3
W3YYCHHBIX  CBOMCTBa  (DU3WYECKUX  SABICHUW, (U3MYECKUX  3aKOHOB  WIIH
3aKOHOMEPHOCTEH;

pemiath pacuéTHble 3amadyu (OMHUpAIOIIUMecs Ha CHCTeMy W3 2—3 ypaBHCHHM),
WCITIOJIB3YysI 3aKOHBI M (DOPMYJIBI, CBS3BIBAIOIMNE (PU3WYECKUE BEIMYWHBI: HAa OCHOBE
aHaJM3a yCIIOBUA 3aJ[a4M 3alMChIBATh KPATKOE YCIOBHE, BBIABIATH HEJIOCTAIOIINE WU
U30bITOYHBIE JJaHHBIC, BHIOMPATh 3aKOHBI M (DOPMYJIBI, HEOOXOAUMBIC JIs PEIICHUs,
MIPOBOJIUTH PACUETHI U OTICHUBATH PEATMCTUIHOCTD MOTYICHHOTO 3HAYCHUS (PU3HMICCKON
BEJTUYNHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PEIIUTh MPU MOMOILM (U3UIECKUX
METO/IOB,  WCIIONB3yS  OMHCAaHWE  WCCICIOBAHUS,  BBIACIATH  IIPOBEPSIEMOE
MIPEANOJIOKECHNEe, OICHUBATh MPABUIBHOCTh MOPSAKA IPOBEACHHS HCCIICIOBAHNSA,
JieaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOACHUHN U OIBITOB;

MPOBOJIUTH OIBITEI TIO HAOMIOMCHUIO (DU3UYCCKUX SBJICHUA WIH (U3HUICCKUX
CBOMCTB Ten (M3ydeHHE BTOpPOTO 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUs SHEPTUH,
3aBUCUMOCTH TIepHOia KOJIeOaHNH TPYKUHHOTO MAasgTHUKA OT MACChI TPy3a U )KECTKOCTH
NPY)KWHBI M HE3aBUCHUMOCTH OT aMIUIMTYABl MAajbIX KOJCOAHWH, MPSAMOIHMHEHHOE
pacnpocTpaHEHHE CBETa, Pa3IOKEHHWE OENIOro CBETa B CIEKTP, M3yYeHHUE CBOWCTB
M300pakeHUs B TJIOCKOM 3€pKajie U CBOMCTB M300pa)K€HUs MpeaMeTa B coOuparoien
JIMH3€E, HAOJII0JICHUE CIUJIONIHBIX M JIMTHEWUYATHIX CIIEKTPOB M3IYyUYEHHS): CAMOCTOSTEIIBHO
coOupaTh YCTAaHOBKY M3 M30BITOYHOTO Ha0Opa 000pyAOBaHMS, OMMCHIBATH XOJ] ONBITA U
€T0 pe3yJIbTaThl, POPMYIUPOBATH BEIBOIBL;

IIPOBOJUTH TIPU HEOOXOAMMOCTH CEPHUIO MPSMBIX U3MEPEHHM, ONpenesisisi CpeaHee
3HAUCHUE U3MEpAEeMON BeTUYHHBI ((POKYCHOE pACCTOSHHE COOMPAIOIICH JIMH3BI),
000CHOBBIBaTh BBIOOP CIIOCO0a U3MEPEHUS (M3MEPUTEIHLHOTO TPUOOpa);

MIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTEHN (PM3MUECKUX BETUYNH C UCTIOIH30BAHUEM
MPSIMBIX U3MEPEHHM (3aBUCUMOCTD ITyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JIBI>KEHUU
0e3 HavYaJIbHOM CKOPOCTH, TIepHUoja KoJieOaHWH MaTEMaTHYECKOTO MasTHHUKA OT JITHHBI
HUTH, 3aBUCHUMOCTH yIJla OTPaXEHUs CBETa OT yIJia MajeHUs W YIJia MPEIOMIICHUS
OT yIJIa aJIcHus): TUIAaHUPOBATh MCCIIEIOBAHNE, CAMOCTOSTEILHO COOMPaTh YCTAHOBKY,
(GUKCUpPOBATh PE3YyIbTAThl MOJYYEHHON 3aBUCUMOCTH (M3MYECKUX BEIMYUH B BHUIE
Tabnuil u rpaduKoB, e7IaTh BRIBOJIBI MO PE3YJIbTaTaM MCCIICOBAHUS;
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MPOBOANTH KOCBEHHBbIE M3MEPEHUsS (U3MYECKUX BEIUYUH (CPEAHSsI CKOPOCTh U
YCKOpPEHHUE TeNa MpU PaBHOYCKOPEHHOM JABM)KEHHUH, YCKOPEHHE CBOOOJHOrO Ma/leHus,
KECTKOCTh MPYXKUHBL, KOAP(ULUUEHT TPEHUS CKOJIbKEHUS, MEXaHWdeckas pabora u
MOIIIHOCTb, YaCTOTA U MEPUO]T KOJIeOaHNI MaTeMaTHIYECKOTO U MPY>KUHHOTO MasTHUKOB,
OINTUYECKAsl CUJIa COOMPAIOLIEH JIMH3bI, paAMOAKTUBHBIN (DOH): IUTAHUPOBATH U3MEPEHMUS,
coOupaTh SKCHEPUMEHTAIIBHYI0O YCTaHOBKY M BBIIOJHATh W3MEPEHHUS, CIEIys
NPEMIOKEHHOW WHCTPYKIMHU, BBIYHUCIATH 3HAYEHHE BEJIMYMHBI M AHAIM3HPOBATH
MOJTyYEHHBIE PE3YJIbTAThl C YUYETOM 3a/laHHOM MMOTPEIIHOCTH U3MEPEHUH;

coOMroaTh MpaBuUja TEXHUKH O€30MacHOCTH Npu padboTe ¢ JabOpaTOpHBIM
000py10BaHUEM;

pa3ianyaTh OCHOBHBIC MPU3HAKU U3YUYEHHBIX (PU3UUYECKUX MOJENIEH: MaTepuabHas
TOUYKA, aOCOJIIOTHO TBEPAOE TEJIO, TOUYECUYHBIH HCTOYHUK CBETA, Jy4, TOHKAas JIMH3A,
IUIaHETapHasi MOJENb aTOMa, HYKJIOHHAs! MOJIENIb aTOMHOTO $]1pa;

XapaKTEepU30BaTh MPHUHIMUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOPOH Ha UX OMMCAHUA (B TOM YHCIIE: CIIUJOMETP, JaTUUKU MOJIOKEHUS,
PAcCTOSIHUS U YCKOPEHUSI, PAKeTa, 3X0JIOT, OUKH, IEPUCKOM, (OTOAIMIAPAT, ONTHIECKUE
CBETOBOJIbl, CIEKTPOCKON, JIO3UMETp, KaMmepa BuibcoHa), HUCHONB3ys 3HaHUSA
O CBOMCTBaxX (pU3MUYECKUX SBJICHUN U HEOOX0AUMbIE (PU3NUECKUE 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl M CXEMATHYHBIE PHCYHKHM HW3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTUYECKUX MPOLECCOB NPU PEUICHUU
y4€OHO-IPAKTUYECKUX 3a/lady, ONTHYECKUE CXEMbI Uil MOCTPOEHUs H300paxKeHui
B IJIOCKOM 3€pKajie ¥ cCOOMparouei JIuH3e;

OPUBOJUTH MpUMEPHl (HAaXOAUTh WHGOPMALMIO O MNpHUMEpax) MNPaKTUYECKOTO
UCIIOJIb30BaHUSl (PU3MYECKUX 3HAHUW B TOBCEIHEBHOW >KM3HU HJisi OOecnedeHus
O0e3omacHOCTH TMpu oOOpalieHuH C NOpudopaMu M TEXHUYECKUMH YCTPOWCTBAMH,
COXPaHEHMsI 310POBbsI U COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOT0 MOBEICHUS B OKPYKaIoLIeh
cpene;

OCYIIECTBIIATh MOUCK HH(popManuu Qundeckoro cojepxkanuss B HHTepHere,
CaMOCTOATENbHO (OPMYIUPYSd TMOUCKOBBIM 3alpoc, HAXOAUTb MYTH OIpPEICICHUS
JIOCTOBEPHOCTH TOJY4YEHHOM HWH(POpMAlMd Ha OCHOBE MMEIOIIUXCS 3HAHUU H
JOTIOJHUTENBHBIX UCTOYHUKOB;

MCIIOJIb30BaTh TMPHU BBINOJHEHUM YYE€OHBIX 3alaHUil  HAyYHO-TOMYJISIPHYIO
auTepaTypy (U3MYECKOTO COAEpM aHHs, CIPaBOYHBIE MaTepUalbl, PECypChbl CETU
WuTepHer, BiIageTh MNpuéMaMH KOHCIIEKTUPOBAHMS  TEKCTa, MpeoOpa3oBaHUS
nH(popMaIu U3 OJJHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/laBaThb COOCTBEHHbIE IHCbMEHHbIE U YCTHbIE COOOIIEHHS Ha OCHOBE
uH(pOpMaIMU M3 HECKOJbKMX HMCTOYHUKOB (DU3UUYECKOTO COAEpKaHUS, MYOIMYHO
IIPEICTABIATh PE3YJIbTaThl IPOEKTHON WK UCCIIE0BATENBCKON AEATENBHOCTH, IPU 3TOM
rPAMOTHO MCIOJIb30BAaTh MW3YyYEHHBIM IMOHATUWHBIA amIapar M3y4aeMoro paszesa
GU3MKK W CONPOBOXKAATH BBICTYIUIEHHWE Mpe3eHTaluell ¢ y4€ToM O0COOEHHOCTEMN
ayJIUTOPUH CBEPCTHHUKOB.
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7 KJIACC
No HanMmenoBanue KomuuectBo | IIporpamMmMHoOe coeprkaHue OcCHOBHBIE BUJIBI ICATEIBHOCTH O0YYAIOIIUXCS
/11 pa3aenoB U TEM JacoB

y4eOHOro npeaMera

Paznen 1. ®usuka u ee poJib

B NO3HAHUM OKPY:Ka0UIero Mupa

1.1 | ®usuka — Hayka 2 ®u3nka — HayKa o Ipupoje. | BrisiBieHue paznuunii Mexny pU3nyecKuMu u
O MpUpPOJIC SBneHUst IPUPOIBI. XUMHUYECKUMH TIPEBPAILICHUSIMHU.
du3nyecKre SIBICHHUS: PacmoznaBanue n kiraccudukanus Gu3nIecKux
MCXaHUYECCKHUE, TCIJIOBBIC, | SIBJICHUM: MEXaHMYCCKUX, TEIJIOBBIX,
ANEKTPUIECKHE, AIEKTPUIECCKUX, MATHUTHBIX U CBETOBBIX.
MarHHWTHBIC, CBETOBEIE, Habmronenue u onucanue GU3NIECKUX SABJICHUM
3BYKOBBIC
1.2 | ®usnueckue 2 dusnueckre BEINUYNHEL. OnpeneneHue 1EeHbI JCTICHUS Kb
BEJTUYHUHEBI N3mepenne pusnaeckux U3MEPUTEITHLHOTO MpUOopa.

BeJIMYUH. Pu3nyeckue
npubopsl. [lorpemHocts
U3MEpECHUH
MexnaynapoaHasi cucrema
€IMHUII

N3mepenne TMHENHBIX pa3MepPOB TEN U

MPOMEKYTKOB BPEMEHH C YUYETOM MOTPELIHOCTEM.

N3mepenne 00bEMa KUIAKOCTH U TBEPIOTO TENA.
N3mepenue TeMiiepaTypsl IPpU HOMOLIA
KUJKOCTHOTO TEPMOMETPA U JIaTUHKA
TEMIEPATYPHI.

BrinonHeHne TBOPYECKUX 3aJaHUM 10 TIOUCKY
CI0Cc000B N3MEPEHUS HEKOTOPBIX (PUIUUECKUX
XapaKTEepUCTHK, HAITPUMEP, pa3MEPOB MaJIbIX
00BEKTOB (BOJIOC, IPOBOJIOKA), YAAIEHHBIX
00BEKTOB, OOJIBIINX PACCTOSIHHUIMA, MAJIBIX
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IPOMEKYTKOB BpeMeHu. O0cyxaeHne
npeajiaraeMbIX cliocoOoB

1.3. | EcTrecTBenHoO- 2 Kak ¢uzuka u npyrue BriiBmxenue runores3, 0ObSICHSIIOMMX MTPOCTHIC
HAy4YHbBIA METO]T €CTECTBEHHBIE HAYKH SIBJICHHUSI, HATIPUMED:
MO3HAHMUS M3Y4YaloT IPUPOLY. — MOYeMy OCTaHaBJIMBAETCA ABUKYIIIEECS
EcrecTBeHHO-Hay4HBIH 10 TOPU30HTAJIBHON NOBEPXHOCTH TEJIO;
METO/]T IO3HAHMUS: — TI0YEMY B JKapKyIO TIOTOTy B CBETJION OJICHK/IEC
HaOJII0/IeHNEe, TOCTAaHOBKA | MIpOoXJIagHei, yem B TéMHOM. [Ipennoxenue
Hay4HOI'0 BOIIPOCa, CIIOCOOOB MPOBEPKHU THIIOTES.
BBIJIBIDKEHUE THUTIOTE3, [IpoBenenue nccaeaoBaHus MO IPOBEPKE KaKOii-
AKCIIEPUMEHT TI0 TIPOBEPKE | TMOO TUTIOTE3HI.
TUIOTE3, OOBSICHEHHE [TocTpoenue npocTeiux Moene puandeckux
HaA0JII0/1aeMOTr0 SIBJICHUS. SBJICHUM (B BHJI€ PUCYHKOB WUJIU CXEM ), HAITPUMED
Onucanue pu3NUecKuX NaJICHUE MTPEAMETA; IPSAMOJINHENHOE
SIBIIGHUH C TIOMOIIIBIO pacnpocTpaHEeHUE CBeTa
Moeen
Hroro no pazgeny 6
Pa3nen 2. [lepBoHayajibHbIE CBEeHHS O CTPOEHUH BellleCTBA
2.1 | CtpoeHue BelecTna 1 CrpoeHue BelecTna: HaGnronenue v uaTEpIpeTalysi OnbITOB,

aTOMBI U MOJIEKYJIbI, UX
pa3Mepsbl. OMbITHI,
JIOKAQ3bIBAOIIINE
JUCKPETHOE CTPOCHUE
BEILIECTBA

CBUCTEIHCTBYIOIINX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOCHHH BEIIECTBA: OMBITHI C PACTBOPCHUEM
pa3IMYHBIX BEIIECTB B BOJIE.

OrneHka pa3MepoB aTOMOB U MOJIEKYT

C UCTIOJIb30BaHUEM (poTorpaduii, MOITy4eHHBIX
Ha aTOMHOM CUJIOBOM MUKpockone (ACM) —
naboparopHas padbota 1o Teme: «OreHKa
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JIaMeTpa aToMa METOJIOM PSIJIOB
(c ucrioap3oBanueM (ororpaduii).
Omnpenenenre pa3MepoB MaJIbIX TE

2.2 | JIBWKeHHE U
B3aMMOJICHCTBHE
YaCTHI] BEIIECTBA

JIBU>KEHHE YaCTHII
BemecTBa. CBs3b CKOPOCTH
JBH)KEHUS YaCTHULL

C TEeMIEpaTypou.
bpoyHOBCKOE nBHXEHUE,
mubdy3us.
B3aumoneiicTBue yacTuil
BEILIECTBA: IPUTSKEHUE U
OTTAJIKUBAHUE

Ha6monenue u o0bsicHeHNE OPOYHOBCKOTO
JBIDKCHUS U sIBJIICHUS TUDPy3un.

[IpoBenenrie 1 00BICHEHUE OTNBITOB

110 HAaOJIIOAEHUIO TEMIOBOIO PACIIUPEHUS Ta30B.
[IpoBenenne u 0OBICHEHHE OIBITOB 11O

O0OHAPYX EHUIO CHJT MOJIEKYJIIPHOTO TIPUTSAKEHUSI
U OTTAJIKUBAHUS

2.3 | ArperaTHbie
COCTOSIHUS BEIIIECTBA

ArperaTHbl€ COCTOSIHUS
BEIIECTBA: CTPOCHUE T'a30B,
XKUJIKOCTEU U TBEPABIX
(KpUCTAILITUYECKUX ) TEN.
B3anmocBs3e Mexay
CBOMCTBAaMH BEILIECTB

B Pa3HbBIX arperaTHbIX
COCTOSIHUSX U UX
ATOMHO-MOJICKYJISIPHBIM
ctpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM
BOJIbI

Onucanue (¢ UCHOJIB30BAHUEM MPOCTHIX
MoOjieJiel) OCHOBHBIX Pa3jin4Mii B CTPOCHHUH ra30B,
KUAKOCTEN U TBEPBIX TEIL.

OO0BscHeHHEe MAJION CKUMAEMOCTH KUIKOCTEN U
TBEPIBIX TeJ, OONBIION CKUMAEMOCTH Ia30B.
OObsicHeHue coxpaHeHus: GOpMbl TBEPABIX TET U
TEKYYECTH KUJIKOCTH.

[IpoBeaeHnE ONBITOB, JOKA3bIBAIOIIMNX, YTO

B TBEPJIOM COCTOSIHUHM BOJIbI YaCTUIIbI HAXOASITCS
B CpEJIHEM Jalbllie JPYT OT Apyra (IIOTHOCTb
MEHBIIIE), YEM B KHUJIKOM.

VY cTaHOBIEHUE B3aUMOCBS3U MEXKITY
O0COOEHHOCTSIMU arperaTHbIX COCTOSTHUM BOJIBI U
CYILIECTBOBAHNEM BOJHBIX OPIraHU3MOB

(MC — 6uonorusi, reorpadus)

Hroro no pazneny
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Paznen 3. /IBu:xeHHe ¥ B3auMO/ieiicTBHE TeJl

3.1 | MexaHuueckoe 3 Mexannueckoe nmxeHue. | McciaenoBanue paBHOMEPHOTO ABMKCHUS,
JIBIDKEHUE PaBHOMEpHOE 1 OIIpe/ICNICHUE €T0 MPU3HAKOB.
HepaBHOMepHOe Bkenne. | HaOnroneHne HepaBHOMEPHOTO JBHKEHHS U
Ckopocts. Cpennsis OIpe/IeNIEHUE €ro OTIANYNN OT paBHOMEPHOTO
CKOpOCTh IpU JIBYDKEHUSL.
HEPaBHOMEPHOM OnpeneneHyre CKOPOCTH paBHOMEPHOT'O
IBIKEHUH. Pacuér mytn M | JBMKEHUS (LIApUKA B )KUJKOCTU, MOZAEIH
BPEMEHH JIBHKEHUS AJIEKTPUUYECKOT0 aBTOMOOWIIS U T.JI.).
Onpenenenue cpeiHell CKOPOCTHU CKOIbKEHUS
OpycKa WM HIapuKa 110 HaKJIOHHOM MJI0CKOCTH
Pemenue 3agau Ha onpeieIeHue MyTH, CKOPOCTU
¥ BPEMEHU PaBHOMEPHOTO JIBUKCHHS.
Ananu3 rpauKoB 3aBUCIMOCTH IMTYTH B CKOPOCTH
OT BpEMEHHU
3.2 | Uuepmwsi, Macca, 4 SBnenue unepunn. 3akoH | OObSICHEHHE U POTHO3UPOBAHUE SIBJICHUH,

IINIOTHOCTB

nHepuuu. Bzanmopencteue
TeJl KaK IpU4YrHa
VU3MEHEHUS CKOPOCTHU
NIBIDKEHUS Tel. Macca Kak
M€pa UHEPTHOCTHU TEJIA.
IImoTHOCTH BemiecTna.
CBS3b INIOTHOCTH

C KOJIMYECTBOM MOJIEKYJI

B eIMHHIIE 00BEMA
BEIIlECTBa

00yCIIOBJIICHHBIX HHEPLIUEN, HAIPUMED, YTO
IIPOUCXOJUT ITPU TOPMOKEHUU WM PE3KOM
MaHEBpE aBTOMOOUJIS,, TOYEMY HEBO3MOKHO
MTHOBEHHO IIPEKPATUTH JBUKEHUE HA BEJIOCUIIEE
WJIM CaMOKAaTe M T. 1.

[IpoBenenue u aHanu3 ONBITOB,
JNEMOHCTPUPYIOLINX U3MEHEHUE CKOPOCTH
JNBW)KEHUS TEJa B PE3YyJIbTATE IEVCTBUS HA HETO
OPYTUX TEN.

Pemenue 3anay Ha onpeneneHne Maccsl Tena, ero
00BbEMa U TIIOTHOCTH.
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[IpoBeneHue u aHamnU3 ONBITOB,
JEMOHCTPHUPYIOIINX 3aBUCUMOCTb U3MEHEHHUSI
CKOpPOCTH Te€Jia OT €r0 MacChl MPU
B3auMozeiicTBuM Tein. M3Mepenue maccsl Tena
Pa3IMYHBIMU CIIOCO0AMHU.

Onpenenenne INIOTHOCTH TeJla B pe3yJIbTaTe
U3MEPEHHUS €ro Macchl U 00bEMa

3.3

Cumna. Buaper cun

14

Cwuna Kak XxapakTepUCTHUKA
B3aMMOJICUCTBUS TEJI.
Cwuna ynpyroctu u 3aKOH
I'yxa. M3mepenue cusl

C TIOMOIIBIO TMHAMOMETDA.
SIBieHUE TATOTEHMS U CUJIa
TsoKkecTH. Cujia TSOKeCTH
Ha JIPYTUX IUIaHETax.

Bec Tena. HeBecomocTs.
CrnoxxeHue cui,
HaNpaBJICHHBIX MO OJTHOU
IIPSIMOM.
PaBHOpelHCTBYIOIIAs CHIL.
Cuna tpenus. Tpenue
CKOJIb’KCHUS U TPEHUE
1okosi. Tpenue B mpupoze
1 TEXHUKE

N3ydenune B3auMOAEHCTBUS KaK TPUUNHBI
W3MEHEHHUSI CKOPOCTH TeJla WM €ro AedhopMallui.
Onucanue peanbHBIX CUTYallU B3aUMOICUCTBUS
TeJ C TOMOIIBIO MOJIEIEH, B KOTOPBIX BBOAUTCS
MOHSTHUE U U300PAKEHHUE CHUITBI.

N3yuenune cunel ynpyroctu. Mccnenosanue
3aBUCUMOCTH CHUJIbI YIIPYTOCTH OT yIJTMHEHUS
PE3UHOBOTO THYPA WU MPY>KUHBI

(c mocTpoeHueM rpaduka).

AHaJIN3 IPAKTUYECKUX CUTYalHil, B KOTOPBIX
MPOSIBIISIETCS ICMCTBUE CUIIBI YIPYTOCTH
(Ynpyrocth mMsiua, KpOCCOBOK, BETOK JIepeBa

u J1p.).

AHaJIM3 CUTyaIui, CBA3aHHBIX C SBJICHUEM
TATOTEHUS.

OO0BsicHEeHUE OPOUTATBLHOTO ABMKCHUS TUIAHET

C UCIIOJIb30BaHUEM SIBJICHUS TATOTEHUS U 3aKOHA
WHEPLHH.

N3mepenue Beca Tena ¢ MOMOIIBIO TUHAMOMETPA.
O6ocHOBaHKE ITOTO CIIOCO0A U3MEPEHHUS.
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Ananu3 u MOACIUPOBAHHUC ABJICHUA HCBCCOMOCTH.

DKCIEepUMEHTAIBHOE MTOJIyYEHUE MPaBUIIA
CJIOKEHUS CUJI, HAIIPaBJICHHBIX BJOJb OJHOU
npsiMoil. OrnpeienieHne BEITMYUHBI
PABHOJICHCTBYIOIIEH CHIL.

N3yueHune Cuibl TpEHUSI CKOJIBKEHUS U CUIIBI
TPEHUS MOKOSI.

Hccnenoanue 3aBUCUMOCTH CUIIBI TPEHUSA

OT CWJIBI JABJICHUS U CBOMCTB TPYIIIUXCS
IIOBEPXHOCTEM.

AHaJIN3 MPAKTUYECKUX CUTyalluld, B KOTOPBIX
IIPOSIBIIICTCS IEUCTBUE CUIIBI TPEHUS,
UCIOJIB3YIOTCSl CIOCOOBI €€ YMEHBILIECHUS WU
yBEJIMYEHHUS (KaTaHUE Ha JIbDKaX, KOHbKaX,
TOPMOKEHHE aBTOMOOWJIS, UCTIOIb30BaHHUE
NOAIIMITHUKOB, IJIABAHNE BOAHBIX KUBOTHBIX
u 11p.). Perienue 3agau ¢ uCHOIb30BaHUEM
dopMy1 175 pacyéTa CUIIbl TSHKECTH, CUIIBI
YIPYTOCTH, CUJIbI TPEHUS

Hroro o pasgemny

21

Paznen 4. JlaBjieHne TBEPABIX TeJl, SKUAKOCTEH M ra30B

4.1

Hasnenue. Ilepenaua
JaBJICHUST TBEPABIMU
TEJIAMH, JKUIKOCTAMHU
Y ra3amMu

3

JlaBnenne. CriocoObl
YMEHBIIICHUS ¥ YBEITUICHHS
naBiieHUs. /[aBieHue rasa.
3aBHCHUMOCTD JABJICHUSA
rasa ot o0néma,
TeMIepaTyphl.

Amnann3 1 00bSICHEHUE OIBITOB U MMPAKTHYCCKHUX

CUTYAIIHiA, B KOTOPBIX MPOSIBIISETCS CHJIA
JaBIICHMUSL.

O6ocHOBaHME CTOCOOOB YMEHbBILICHUS U
YBEJIMUYCHHUS JaBIICHUSI.

W3yuenue 3aBUCUMOCTH JTABJICHUS ra3a
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[lepenaua naBineHus
TBEPIABIMU TEJIAMHU,
JKUJIKOCTSIMHU U Ta3aMH.
3axoH Ilackais

0T 00bEMa U TeMIIEPATYPBHI.

N3ydenne ocoOeHHOCTEM nepeaun JaBIeHUs
TBEPABIMM TEJIAMH, )KUJKOCTSIMU U Fa3aMH.
O060cHOBaHME PE3YJIHTATOB OIBITOB
O0COOEHHOCTSIMU CTPOEHHUS BELIECTBA B TBEPIOM,
KHUJIKOM U Ta3000pa3HOM COCTOSTHUSIX.
OKCIEPUMEHTAIBHOE JI0KA3aTENBCTBO 3aKOHA
[Tackans.

Pewrenue 3a1a4 Ha pacu€T 1aBiaeHUs TBEPAOTO
Tena

4.2 | JlaBneHHE )KUIKOCTH 3aBUCHUMOCTD J1aBJICHUSI HccnenoBanne 3aBUCUMOCTH JTABJICHUA KUIKOCTHU
KUJIKOCTH OT TJIyOUHBI. OT ITyOUHBI TOTPYKEHUS U INTIOTHOCTH KUIKOCTH.
ITueBMaTHueckue Mamuael. | HabmoneHne n 00bICHEHHE THAPOCTATHICCKOTO
I'unpocTratuaeckuit napajokca Ha OcCHOBe 3akoHa Ilackais.
napagokc. Coobmaromuecs | 3ydeHue coobmarommxcs cocyaoB.
cocyabl. I'uapasnmuueckue | Pemnenue 3anad Ha pacy€r qaBiaeHUs KUIKOCTH.
MEXAaHU3MBI OOBsiCHEHUE IPUHITUTIA ICHCTBUS
TUIAPABINYCCKOTO Mpecca, MHEBMATHYECKUX
MaIIIVH.
AHanu3 1 00BbsICHEHNE IPAKTUIECKUX CUTYAIUH,
JEMOHCTPUPYIOIINX TTPOSIBICHUE JTaBJICHUS
XKUIKOCTH | 3aKoHa [lackans, Hampumep
MIPOIIECCOB B OPTaHU3ME MPHU TITyOOKOBOTHOM
HBIPSTHUN
4.3 | AtmocdepHoe AtMocdepa 3emiu u DKcrnepuMeHTalIbHOE OOHApYKEHHE
JTaBJICHUE atMocdepHOoe TaBIeHUE. aTMOC(EpPHOTO JaBIICHUS.

[IprunHEI cylecTBOBaHUsA

Amnanns 1 00bSICHEHNE ONBITOB U MMPaKTHYCCKUX
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BO3IYIITHON 000JI0YKH
3emuu. OnsiT Toppuyerim.
N3mepenne armochepHoro
JABJICHUS. 3aBUCUMOCTD
aTMOC(EpHOTO J1aBJICHUS
OT BBICOTHI HaJl ypPOBHEM
Mopst. [Ipuboper

JUISL UBMEPEHUS
aTMoc(epHOro JaBJICHUS

CUTYaIIHid, CBSI3aHHBIX C JICHCTBUEM
aTMOC(EpPHOTO JaBJICHUS.

OOBsCHEHHNE CYIIEeCTBOBAHUS aTMOCHEPHI
Ha 3eMJIe U HEKOTOPBIX TIaHETaX WK e
OTCYTCTBUS Ha JIPYTHX IU1aHeTax u JIyHe.
OOBscHEeHNE U3MEHEHHS TUIOTHOCTH aTMOC(EPhI
C BBICOTOM ¥ 3aBUCUMOCTH aTMOC(EpHOTO
JIABJICHUS OT BBICOTHI.

Pemenue 3amau Ha pacu€t aTMOchepHOTO
TTaBJICHHUS.

W3zydenue ycrpoiicTBa GapomMeTpa-aHepounia

4.4

JlericTBuE )XUJIKOCTU U
raza Ha orpy>KeHHOE
B HUX TEJIO

JleicTBUE )XKMAKOCTH U ra3a
Ha NOTPYKEHHOE B HUX
Teso. BeiTankuBaronias
(apxumesioBa) cuiia. 3aKOH
Apxumena. [InaBanue Ten.
Bo3znyxomnnaBanue

DKcnepuMeHTaIbHOE OOHAPYKEHHE IEUCTBUS
YKUJKOCTH U raza Ha MOrpy>KEHHOE B HUX TEJIO.
OrnpeneneHre BbITAIKUBAIOMIEH CUIIBL,
JNEUCTBYIOIIEH HA TEJIO, MOTPYKEHHOE

B AKHUJKOCTb.

[TpoBenenue u 00CyXI€HHUE OTBITOB,
JEMOHCTPUPYIOITUX 3aBUCUMOCTD
BBITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIECH HA TEJIO
B KHUJKOCTH, OT 00bEMa OTPYKEHHOM

B )KUJIKOCTh YaCTH TeJia U OT TUIOTHOCTH
AKUJKOCTH.

lIposepka nezasucumocmu gvimanxkugaroue
cumbl, oelicmayouell Ha mejio 8 HCUOKOCMU,
om maccol meiua.

HccnenoBanue 3aBUCUMOCTH Beca TeJla B BOJIE

0T 00BEMa MOTpPyKEHHOM B KHUAKOCTh YaCTH TeJa.
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Pewrenue 3a1a4y Ha NpUMEHEHUE 3aKOHA
ApxuMena v yCJIOBUS IJIaBaHUS TEN.
KoHcTpynpoBaHnue apeoMeTpa wim
KOHCTPYUPOBAHUE JIOJIKU U ONIPELIEIICHUE €€
rpy30I0ABEMHOCTU

Hroro no pazneny

21

Pa3znen 5. PaGora u MOIIHOCTB. JHeprus

5.1

Pabora n MOITHOCTD

3

Mexannueckas padoTa.
MoHocTh

DKCNEPUMEHTAIIBHOE OINPEICIICHUE
MEXaHUYECKON pabOThI CUJTBI TSKECTH

IIPY MMAJICHUHU TEJIA U CUJIbI TPEHUS

[P PABHOMEPHOM TEPEMEIICHUU TEA

10 TOPU30HTAIIBHON MTOBEPXHOCTH.

Pacuér MmomHoCTH, pa3BUBaEMON MIPU MOABEME
IO JIECTHHIIE.

Pemenue 3ama4 Ha pacuéT MeXaHUYECKOM pabOThI
Y MOILIHOCTH

5.2

[IpocTbie MEXaHU3MBI

[IpocTbie MEXaHU3MBI:
phIvar, 6JI0K, HaKJIOHHAs
MJI0CKOCTh. [IpaBuio
paBHOBECHS phlyara.
[Ipumenenue npasuiia
paBHOBECHS pblyara

K OJI0Ky. «30510TO€
npaBuiIo» Mexanuku. KI1J]
MPOCTHIX MEXAHU3MOB.
[IpocTbie MEXaHU3MBI

B OBITY M TEXHUKE

OnpeneneHre BHIUTPHIIIA B CUIIE POCTHIX
MEXaHHU3MOB Ha IPUMEpPE pbluara, NOJIBUKHOTO U
HETIOABMKHOT'O OJIOKOB, HAKJIIOHHOM IIOCKOCTH.
Uccnenosanue yciioBusi paBHOBECHS pbluara.
OO6Hapy)eHHe CBOMCTB MPOCTHIX MEXAHU3MOB

B Pa3JIMYHBIX MHCTPYMEHTAX M MPUCTIOCOOTICHUSX,
UCIIOJIb3YEeMbIX B OBITY M TEXHHKE, a TAKKE

B )KUBBIX OpraHU3Max.

DKCIEepUMEHTATBHOE JI0KA3aTeIbCTBO PABEHCTBA
paboT pu MPUMEHEHUU TTPOCTHIX MEXaHU3MOB.
Onpenenenue KIIJI HakTOHHOM NMIIOCKOCTH.

37




®denepanbHas padbouas nporpamma | Pusuka. 7-9 kimaccel (0a30BbI YPOBEHD)

Pemenue 3a1a4 Ha NprUMEHEHUE MTPAaBUIIA
paBHOBecus peryara u Ha pacuér KII1/]

5.3 | MexaHn4eckas 4 MexaHn4eckast SHepIHsl. DKCHepUMEHTAIBHOE ONpe/IeJICHUE N3MEHEHHUSI
DHEPTHUS Kunerndeckas u KHHETHYECKOU U TTOTCHITMATBHONU SHEPTUU Tea
MOTEHITUATbHAS DHEPTHSI. IIPU €T0 CKaThIBAHUHM 10 HAKJIOHHOM TUIOCKOCTH.
[IpeBparenue ognoro uaa | PopMynupoBaHue Ha OCHOBE HCCIEAOBAHUS
MEXaHUICCKON YHEPTHUH 3aKOHa COXPAaHEHUSI MEXaHUYECKON YHEPTHUH.
B Jpyroi. 3aKkoH OO0cy>xaeHne rpaHull IPUMEHUMOCTH 3aKOHA
COXpaHEHUS SHEPTUU COXpaHEHUS YHEPTUH.
B MEXaHUKE Pemmenwne 3agau ¢ UCTIOIB30BAaHUEM 3aKOHA
COXpaHEHUS YHEPTUHU
Hroro o pazgeny 12
Pe3epBHOE Bpemst 3
OBILEE KOJIMYECTBO 68
YACOB I1O ITPO'PAMME
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8 KJIACC
No HaumenoBanue Komnuectso | [Iporpammuoe comepkanue | OCHOBHBIE BUIBI ICITEILHOCTH O0yYarOIIHXCS
n/m pa3ziesioB U TEM 4acoB

y4eOHOro npeaMera

Pa3ngen 1. TensioBbIe ABJICHUSA

11

CrpoeHue U CBOMCTBA
BEIIECTBA

OCHOBHBIE MOJIOKECHUS
MOJICKYJISIPHO-KUHETUYECKOU
TEOPUH CTPOCHUS BEIIECTBA.
Macca u pa3mepbl aTOMOB U
MoOJIeKya. OTBbITHI,
MOJITBEPKAAOIINE
OCHOBHBIE MOJIOKECHUS
MOJIEKYJISIPHO-KMHETUYECKON
TEOPHUH.

Mogenu TBEPAOTO, KUJKOTO
U Ta3000pa3HOTO COCTOSIHUM
BEIIIECTBA.
Kpucramnmnueckue u
aMmopQHbI€ Tena.
OOBsiCHEHHE CBOMCTB ra3os,
JKUIKOCTEU U TBEPIBIX TEII
Ha OCHOBE I0JIOKEHUH
MOJIEKYJISIPHO-KUHETHYECKON
teopun. CMaunMBaHue 1
KalWJUISIPHbBIC SBJICHUS.
TennoBoe pacuMpenue u
cxKatue

HaGnronenue u nHTEpIpETaIysl OMBITOB,
CBUJIETEJILCTBYIOLINUX 00 aTOMHO-MOJICKYJISIPHOM
CTPOCHHUU BEIIECTBA: OTBITHI C PACTBOPEHUEM
Pa3JIMYHBIX BEUIECTB B BOJIE.

Pemenue 3a1a4 o o1eHUBaHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJ B €IMHUIIE 00BbEMa
BEILIECTRA.

AHaJIN3 TEKCTa IPEBHUX aTOMUCTOB (Hampumep,
dbparmenTa nmoamsl JIykpeuus «O npupoe
BEIIICH») C M3JI0’)KEHUEM 000CHOBAaHUH aTOMHOMN
TUIIOTE3bI (CMBICTIOBOE UTeHHe). O1eHKa
yOeIUTEeTbHOCTH STUX 0OO0CHOBAHUI.
OO0BbsicHeHHE OPOYHOBCKOTO JIBH)KCHUS, SIBIICHHS
mubdy3un v pa3nuyuil MeXIy HUIMH Ha OCHOBE
IIOJIO’KEHUH MOJIEKYJIIPHO-KMHETUYECKON
TEOPUU CTPOCHUS BEIESCTRA.

OO0BsicHEHUE OCHOBHBIX Pa3JINuMid B CTPOCHUU
ra3oB, JKUJIKOCTEN U TBEPABIX TEI

C MCIOJIb30BAHUEM TTOJIOKEHUIN MOJICKYJIIPHO-
KMHETUYECKOU TEOPUHU CTPOCHHUS BEIECTBA.
[IpoBenieHrEe ONBITOB MO BHIPAIIUBAHUIO
KPUCTAJJIOB TOBAPEHHOM COJIM WJIU caxapa.
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[IpoBenennie 1 00BICHEHUE OMBITOB,
JEMOHCTPUPYIOIINX KaWJUISIPHBIE IBJICHUS U
SABJICHUE CMAYMBaHUSI.

OOBsicHEHNE POJIH KaIWIUISIPHBIX SIBICHUI

JUTSl IOCTYTUIEHMSI BOJIBI B OPraHU3M PAaCTEHUM.
HaGntonenue, nposeneHne u o0bsICHEHHE
OMBITOB MO HAOJIOIEHUIO TETNIOBOTO
pPacCUIMPEHHUsI ra30B, KUIKOCTEN U TBEPABIX TEI.
OObsicHEeHUE COXpaHEeHHs 00bEMA TBEPIBIX TEIl,
TEKYYECTH >KMJIKOCTH (B TOM UYHUCIIE, PA3HULIbI

B TEKYUYECTH JUIsl pa3HBIX JKUJKOCTEM),

JABJICHUS Ta3a.

[IpoBeneHMEe ONBITOB, JEMOHCTPUPYIOLIUX
3aBUCUMOCTb JIaBJICHUS BO3/yXa OT ero o0bEma u
HarpeBaHus WIN OXJIKICHUS, U UX 00bICHEHUE
Ha OCHOBE aTOMHO-MOJIEKYJIIPHOTO YUYEHHS.
AHanu3 NPaKTUYECKUX CUTYAIU, CBI3aHHBIX

CO CBOMCTBAMM Ta30B, KUAKOCTEH U TBEPIBIX TEN

1.2

Tennosele nmpouecchl

21

Temneparypa. CBsi3b
TEeMIIepaTypbl CO CKOPOCTHIO
TEIJIOBOTO JIBXKEHUS
yactull. BHyTpeHHss
sHeprus. CrocoObl
VU3MEHEHHUsI BHYTPEHHEN
SHEPruu: Terjonepeaaya u
coBepileHrue padboThl. Buibl
TEIIONEepEaauHn:

O06ocHOBaHME TIPABIIT H3MEPEHUS TEMIICPATYPHI.
CpaBHeHHE pa3IMUHbIX CIOCOO0B U3MEPEHUSI U
IIKaJI TEMIIEPATYPHI.

HaOmronnenne n 00bICHEHHE OIBITOB,
JEMOHCTPHPYIOIINX U3MECHEHUE BHYTPCHHEH
SHEPTHH Teja B PE3yNbTaTe TEIIONCPeIauM 1
pabOThI BHEITHUX CHII.

Habmronenne u 00bICHEHHE OIBITOB,
00CyX/IeHHE MPAKTUUECKUX CUTYaIIHH,

40




®denepanbHas padbouas nporpamma | Pusuka. 7-9 kimaccel (0a30BbI YPOBEHD)

TETJIONPOBOIHOCTb,
KOHBEKIIUS, U3IIyYCHUE.
KonuuecTBo TEIIIOTHI.

VY nenpHast TEMI0EMKOCTD
BelecTBa. TermiooOMeH u
TEIJIOBOE PaBHOBECHE.
YpaBHEHHE TETLIOBOTO
Oananca. [1naBnenue u
OTBEpICBAHUE
KPUCTAJUIMYECKUX BEILIECTB.
VY enbHasa TeniaoTa
TIJIaBJICHUS.
[TapoobpazoBanue u
koHAeHcanus. Mcnapenue.
Kunienue. Y nenpHas
TEIJI0Ta MapooOpa3oBaHUsI.
3aBUCUMOCTb TEMIIEPATYPHI
KHIICHUS OT aTMOC(EpHOTO
JABJICHUS.

BrnaxnocTs BO3ayXa.
DHeprus TOIJIMBA.

VY nenpHas TEIIoTa
CropaHus.

[TpuntUIIEI pabOTHI
TerIoBbIX ABurareiaen KII1/]
TETUIOBOTO JIBUTATEI.
TemnnoBble IBUTATENH U

JEMOHCTPUPYIOUIUX PA3TUYHbIE BUJIbI
TeIIonepeaadu: TEMIOMPOBOJHOCTb,
KOHBEKIIUIO, U3TyUCHHUE.

HccnenoBanue sBICHHS TEIIOOOMEHA

IIPY CMENIMBAHUH XOJOAHOM U TOPSTYEN BOJIBL.
HaGnronenue ycraHoBIIEHUS TETIJIOBOTO
PaBHOBECHUS MEXIY TOpAYEH U XOJIOIHON BOJOM.
Omnpenenenue (M3MepeHUe) KOIMUECTBA
TEIIOTHI, MOJTYYEHHOT'O BOJION IIPH TETIOOOMEHE
C HAarpeThIM METAJNIMYECKUM LIWJIUHIPOM.
Omnpenenenue (U3MEPEHHE) YIETBLHON
TEIJIOEMKOCTH BELIECTBA.

Pemienue 3a1a4, CBA3aHHBIX C BBIYUCICHUEM
KOJIMYECTBA TETUIOTHI U TETUIOEMKOCTH

IPU TEIJI000MEHE.

AHaJIN3 CUTyallUuid MPAKTUYECKOTO
WCIIO0JIb30BaHUs TEIJIOBBIX CBOMCTB BELIECTB U
MaTepHayioB, HAIPUMED, B IEJIAX
SHEProcOEPeKEHUS: TETITON30ISAIINS,
sHeprocoOeperarIye KPoIIliH,
TEPMOAKKYMYJISITOPHI U T. 1.

HaGnronenue siBieHuit ucnapeHus u
KOH/JICHCAIIUH.

Uccnenosanue npouecca ucrnapeHust
PAa3INYHBIX )KUIKOCTEM.

OObsicHEeHUE SIBJICHUN UCTIApEHUS U
KOHJIEHCAI[MX HAa OCHOBE aTOMHO-
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3alllMTa OKpYXKarolen
Cpeabl.

3aKOH COXpaHEHHUS U
peBpaIlCHUs SHEPTUH
B TETUIOBBIX IpoIIeccax

MOJIEKYJISIPHOTO YYEHUS.
Ha6monenue u o0bsicHEHUE Mpoliecca KUTICHUS,
B TOM YMCJIE€ 3aBUCUMOCTH TEMIIEPATYPbI
KUIIEHUS OT JaBJICHUS.

Onpenenenue (M3MEpEHNE) OTHOCUTEIBHOMN
BJIQXKHOCTH BO3/1yXa.

Habmronenue nporiecca riaBlieHus
KPUCTAJUTMUECKOTO BEIIECTBA, HAPUMED, JIbJA.
CpaBHeHUE MTPOLIECCOB IJIaBJICHUS
KPUCTAJUITMYECKUX TEJ U pa3MsIrdeHUs]

IIpU HAarpeBaHUU aMOP(HBIX Tell.

Onpenenenre (M3MEpPEHUE) YAECIbHON TEIIOTHI
IUIaBJICHUS JIbJIA.

OObscHEeHUE SBICHUM MIaBICHUS U
KPUCTAJIM3AI[MN Ha OCHOBE aTOMHO-
MOJICKYJISIPHOTO YUCHHSI.

Pemenue 3anad, CBA3aHHBIX C BHIYUCICHUEM
KOJIMYECTBA TEIJIOTHI B MPOIEcCcax
TEIUIONEpeIauy MPH TJIABJICHUH U
KPUCTAITN3AIUH, UCTIAPCHUH 1 KOH/ICHCAIUH.
AHanu3 cuTyanuid NpakTUYECKOTO MPUMEHEHHUS
SIBIIGHUH TUTaBIICHUS ¥ KPUCTAJUIA3AIINH,
HanpuMep, MOJIyYeHHUE CBEPXUUCTHIX
MaTepuasoB, CoJieBas TpejKa u JIp.

AHanu3 paboTel 1 00BICHEHHE TPUHIUIIA
JEMCTBUS TEIJIOBOTO ABUTATENS.

Brruncnenue KoanuecTBa TEIIOThI,
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BBIJICJISIFOIIETOCS IPU CTOPAHUM PA3TUYHBIX
BUI0B TorumBa, u KIIJI aBurares.
OOGcysx1eHNe YKOJIOTHYECKUX TTOCIIeICTBUN
VICTIOJIb30BaHUs JIBUTATENICH BHYTPEHHETO
CropaHusl, TEIJIOBBIX U TUIPOIIEKTPOCTAHIIAN

Hroro no pazneny

28

Pa3nes 2. DinekTpuyeckue u

MAardHMTHbBIC AABJICHUA

2.1 | DnekTpuueckue
3apsapbl.
3apsiKeHHBIE TeJla U
HUX B3aUMOJCHCTBHUSA

7

DIIEKTpU3ALUS TEN.

JIBa poJia 3IIEKTPUUECKUX
3apsa0B. Bzanmonencreue
3apSKEHHBIX TEJL.

3akoHn Kymnona (3aBUCUMOCTh
CHUJIbI B3aUMOJICCTBUSA
3apsHKEHHBIX TEIl

OT BEJIMYMUHBI 3apS0B U
pPacCTOSIHUS MEXIY TEIamu).
DIIEKTPUYECKOE TTOJIE.
Hanpsxkénnocts
3JIEKTPUYECKOTO MOJIS.
[IpuHIMI cynepro3uuuu
3JIEKTPUYECKUX TOJIEN

(Ha KAYECTBEHHOM YPOBHE).
Hocurenu anekrpuyeckux
3apsiIoB. DJIEMEHTAPHbIN
JJIEKTPUYECKUU 3apsiLl.
Ctpoenue aroma.
[IpoBonHMKY U

Habmronenue u npoBeieHUE OINBITOB

0 JICKTPHU3AIMU TN NPU CONPUKOCHOBEHUU U
VHYKLHEH.

Hab6mronenne u 00bsICHEHNE B3aMMOACHCTBUS
OJHOMMEHHO M PA3HOMMEHHO 3apsKEHHBIX TEJ.
OOBsICHEHHUE MPUHITUIIA ICHCTBUS YJIEKTPOCKOIIA.
OOBsiCHEHHUE SBJICHUMN JICKTPU3AINN

IIPU COMPUKOCHOBEHUHU TEJl U UHAYKIIUEH

C UCITOJIb30BAaHUEM 3HAHUM O HOCUTEIIAX
AIEKTPUYECKUX 3apsAJIOB B BEIIIECTBE.
Pacno3naBanue n 0OBSICHCHHUE SIBICHUM
AJIEKTPU3AIMY B TOBCETHEBHOM JKU3HMU.
Habmronenne n o0bSICHEHHE ONBITOB,
WUTFOCTPUPYIOIIUX 3aKOH COXPaHEHUSI
3JIEKTPUYECKOTO 3apsa.

HabmroieHue ompITOB 110 MOJISTUPOBAHUIO
CUJIOBBIX JIMHUMN DJIEKTPUUECKOTO TOJIS.
HccnenoBanue 1enCcTBUS ANEKTPUIECKOTO MOJIS
Ha MPOBOJIHUKH U JUBJIEKTPUKHU
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AUBJICKTPHUKU. 3aKoH

COXPAaHCHUA JICKTPUICCKOTO

3apsiia

2.2

[TocTtostHHBIN
ANEKTPUYECKUI TOK

20

DIEKTPUYECKUI TOK.

VY ci1oBus CylIeCTBOBAHUS
AIEKTPUUYECKOTO TOKA.
HcTouyHMKM NOCTOSTHHOTO
ToKa. JlercTBust
AJIEKTPUUYECKOTO TOKA
(TerIoBOE, XMMHUYECKOEC,
MAarHuTHOE).
DJIEKTPUYECKUA TOK

B JKMJIKOCTSIX M Ta3ax.
DJIEKTPUYECKAS LIEMb.
Cuina Toka. DJIeKTpU4eCcKoe
HaIpsDKEHUE.
ConpoTtusieHue
IIPOBOJIHUKA. Y IEJIBHOE
CONPOTHUBJICHUE BEIIIECTRA.
3akoH Oma /151 ydacTka
uenu. [locienoBarenpbHOE U
napajuieIbHOE€ COSTMHECHHE
MIPOBOJIHUKOB.

PaGorta u MoIHOCTE
AIEKTPUUYECKOTO TOKA.
3akoH [xoyns—JIenua.
DJIEKTPUYECKUE LIETTH U

HaOnronenue pa3nuyHbIX BUAOB ACHCTBUS
AJICKTPUUECKOTO TOKA M OOHAPYKEHUE ATUX
BUJIOB JE€HUCTBHUS B IIOBCEIHEBHOM KU3HMU.
Habnronenue BO3HUKHOBEHMSI Ta30BOTO pa3psiia
Y 3JIEKTPUYECKOTO TOKA B HKHUJIKOCTH

COopka 1 uCIbITAHUE IEKTPUUECKOM 1enn
IIOCTOSIHHOTO TOKA.

N3Mmepenne cuitbl TOKa aMIIEPMETPOM.
N3mepenne snekTpruIecKoro HarpsKeHU
BOJIETMETPOM.

[IpoBenenuie u 00bSICHEHNE OTIBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTD
BJIEKTPUYECKOTO COMPOTUBJICHUS TPOBOJHUKA
OT €ro0 JUIMHBI, IO ITONEPEYHOTO CEUCHUS
Y MaTepuana.

HccnenoBaHue 3aBUCMMOCTH CHUJIBI TOKA,
MIPOTEKAIOIIETO YEPE3 PE3UCTOP,

OT CONPOTHUBIICHUS PE3UCTOPA U HATIPSHKEHUS
Ha PE3UCTOPE.

ITpoBepka npaBuia Cl0KeHUs HAPSKEHUN
IIPU MOCJIEIOBATEIBHOM COEUHEHUH JBYX
PE3UCTOPOB.

[TpoBepka npaBuiia st CUIIbI TOKA

IIPY MAPAIIIETHOM COEUHEHUU PE3UCTOPOB.
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noTpeduTenn
ANEKTPUYECKOU SHEPTUHU
B ObITy. KopoTkoe
3aMbIKaHUE

AHaJIN3 CUTYyaIU OCJIEI0BATENBHOTO U
MapajyIEIbHOTO COCIMHEHNS IPOBOJHUKOB

B JJOMAITHUX JIEKTPUUYECKUX CETSAX.

Pemenue 3anay ¢ ucnosp3oBanueM 3akoHa Oma
U popMyI pacyéTa IIEKTPUUECKOTO
CONIPOTHBJIEHUS NP MTOCIEA0BATEIBHOM U
MapajyIeIbHOM COEUHEHUY MPOBOIHUKOB.
Onpenenenre pabOTHI IEKTPUIECKOTO TOKA,
IIPOTEKAIOLIETO YEPE3 PESUCTOP.

Ornpenenenre MOIHOCTH dJIEKTPUYECKOTO TOKA,
BBLJICJISIEMOM Ha PE3UCTOPE.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA YEPE3
JAMIIOYKY OT HanpspKeHUs Ha Hel. Onpenenenue
KIII narpeBaresi.

Uccnenoanue npeoOpa3oBaHus SHEPTUH

IIPU NOIBbEME IPy3a JIEKTPOIBUTATEIEM.
OObsicHEHUE YCTPONCTBA U IPUHIIUIIA ICUCTBUS
JIOMAITHUX JIEKTPOHATPEeBaTEIbHBIX MPUOOPOB.
OObsicHEeHNE TPUYUH KOPOTKOTO 3aMbIKAHUS U
MPUHIINAIIA JEHCTBUS TUIABKUX TIPEAOXpaHUTEEH.
Pemienue 3amau ¢ ucnoiab30BaHUEM 3aKOHA
Hxoyma—Jlenna

2.3

MarHuTHbIC SIBJICHUS

ITocTosTHHBIE MArHUTHI.
BzaumopeiicTBue
IMOCTOSSHHBIX MarHuTOB.
MarsauTtHoOe moJie.
MarnauTHOE 1oje 3eMiIn

HccnenoBanue MariiTHOTO B3aUMOJIEHCTBUS
IIOCTOSIHHBIX MAarHUTOB.

N3ydeHne MarHuTHOTO MOJISl TOCTOSTHHBIX
MarHuTOB MPHU X OOBEAMHEHUH U PA3/ICTICHUH.
HccnenoBanne MarHUTHOTO B3aMMOJIEHCTBHS
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Y €r0 3HAYEHUE JJIS )KU3HU
Ha 3emie. OnbIT Dpcrena.
MarsuTHoe nosjie
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
3JIEKTPOMAarHuTOB

B TEXHUKE. JlericTBUE
MarHUTHOTO MOJIS

HA MPOBOJIHUK C TOKOM.
DJIEKTPOIBUTATENb
MMOCTOSIHHOTO TOKA.
Hcnonb3oBanue
3JIEKTPOJIBUTATENEH

B TEXHUYECKHUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

MIOCTOSTHHBIX MarHUTOB.

N3ydyeHne MarHuTHOTO MOJI MOCTOSTHHBIX
MarHuTOB MPHU UX OOBEAMHEHUU U Pa3/ICTICHUU.
[IpoBeneHne ONbITOB IO BU3yaIU3aldH MOJIS
MOCTOSTHHBIX MarHuTOB.

N3ydenue siBIeHNUA HAMATHUYUBAHUS BEIIECTBA.
HccnenoBanune neMCTBUS JIEKTPUIECKOTO TOKA
Ha MAarHUTHYIO CTPEJIKY.

[IpoBeneHue onbITOB, AEMOHCTPUPYIOLIUX
3aBHCUMOCTB CUJIbI B3aMMOJEHCTBHUS KaTyIIKU
C TOKOM M MarHurta OT CHJIbl U HAIIPaBJICHUS TOKa
B KaTyIIIKE.

AHaJIN3 CUTYyalMi NPAKTUYECKOTO MPUMEHEHUS
3JIEKTPOMArHUTOB (B OBITOBBIX TEXHUUECKUX
YCTPOMCTBAX, MPOMBILIJIEHHOCTH, MEJIULIMHE).
N3ydenune nercTBrs MArHUTHOTO MOJIS

Ha [MPOBOJIHUK C TOKOM.

N3ydeHne nercTBHs SIIEKTPOABUTATENS.
Nsmepenne KII/] anexTpoaBurarenbHON
YCTaHOBKH.

Pacnio3naBanue u aHaJIN3 Pa3IUYHbIX
IIPUMEHEHUM DJIEKTPOABUTATEIIEH

(TpaHCcHOpT, OBITOBBIC YCTPOMCTBA U JP.)

2.4

DJIEKTpOMAarHuTHas
WHITYKITUS

OmnebiTel @apanes. SABneHue
3JIEKTPOMArHUTHOM
nHaykuuu. [Ipasuno Jlenna.
DIIEKTpPOreHepaTop.

OTMBITHI 1O HCCJICA0OBAaHUIO ABJICHUA
BHGKTpOMaFHHTHOﬁ HHAYKIOWHA: UCCIICTOBAHUC
W3MEHCHUM 3HAYCHUS U HaIrpaBJICHUA
WHAYKIIUOHHOI'O TOKa
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Crioco0bI nostyueHus
ANEKTPUYECKOU SHEPTUH.
DNeKTpOCTaHIIUU

Ha BO300HOBIIIEMBIX
HMCTOYHUKAX SHEPIUU

Wroro no pazaemny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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9 KJIACC
No HaumenoBanue KomuuectBo | Ilporpammuoe conepkanue | OCHOBHBIE BUJBI JEATEIBHOCTH O0yYAOIIUXCS
n/m pa3aeioB U TEM 4acoB

y4eOHOTO NpeaMeTa

Pa3n

eg 1. Mexanndeckue siBJIeHUS

1.1

MexaHn4eckoe
JIIBUOKEHUE U CIIOCOOBI
€ro OIMUCAaHU

10

MexaHH4YeCcKOe IBHKCHHE.
MarepuanbHas TOUKa.
Cucrema orcuéra.
OTHOCHUTEIBHOCTD
MEXaHMYECKOIr0 JBMKCHUS.
PaBHOMEepHOE
MPSIMOJIMHEWHOE IBUKCHUE.
Hepasnomepnoe
IPSAMOJIMHENHOE JBUKEHHUE.
Cpennsiss 1 MTHOBEHHAas
CKOpPOCTB TeJa MpHu
HEPAaBHOMEPHOM JIBUKCHUU.
Yckopenue.
PaBHOyCKOpEHHOE
MIPSIMOJIMHENHOE JIBUYKECHUE.
CBo0Oo1HOE TaJIeHueE.
OmbiTel ["annnes.
PaBHOMEpHOE IBMXKEHHE

10 OKPYKHOCTH.

[Iepuona u wacrora
oOpaienus. JIuneitHas u
YIJIOBasi CKOPOCTH.

AHanu3 u 00CyXJIeHUE pa3INUHbIX IPUMEPOB
MEXaHUYECKOTO JABMKEHHUSI.

OO0cy:x1eHne rpaHull TPUMEHUMOCTH MOJETN
«MaTepHaIbHasl TOUKa».

Onucanue MEXaHU4EeCKOTO ABUKEHUS
paznuYHBIMU crioco0amMu (ypaBHEHHUE, TabIuLa,
rpaduk).

AHaN3 KU3HEHHBIX CUTYAIUH, B KOTOPBIX
MPOSIBIISIETCS] OTHOCUTENBHOCTh MEXaHUYECKOTO
JBUKEHUS.

HabGnrogenne MexaHn4eckoro ABUKEHUS Tella
OTHOCUTEJIBHO Pa3HbIX TEJI OTCUETA.
CpaBHeHUeE IMyTel U TPACKTOPUN IBUKEHUS
OJTHOTO M TOT'O K€ T€JIa OTHOCUTEIBHO Pa3HbIX
T€JI OTCUYETA.

AHanu3 Tekcta ["anumes 00 OTHOCUTENBHOCTH
JIBUKEHU S, BHIIIOJTHEHHE 3aJaHUI MO TEKCTY
(CMBICIIOBOE UTEHHE).

Onpenenenue cpeiHel CKOPOCTH CKOJIbKEHUS
Opycka Wi ABM)KEHHUS [IapuKa MO0 HAKJIIOHHON
IIJIOCKOCTH.

Ananu3 u o0cyxJIeHre CII0CO00B
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LenTpocTpemMuTebHOE
YCKOpEHUE

MPUOIMKEHHOTO OTIPE ICICHUST MTHOBEHHOM
CKOPOCTH.

OmnpeneneHne CKOpOCTH PaBHOMEPHOTO
JBIDKEHUS (IIapyKa B )KHIKOCTH, MOJCIIH
AIIEKTPUYECKOT0 aBTOMOOWIIS | T. II.).
OmnpeneneHue NyTH, MPOHIEHHOTO 3a JaHHBIN
MIPOMEKYTOK BPEMEHH, M CKOPOCTH Tea

10 TpauKy 3aBUCHUMOCTH IyTH PABHOMEPHOTO
JIBIOKCHUS OT BPEMEHH.

OOcyXaeHne BO3MOKHBIX TPHHIIUTIOB
JeUCTBUS IPUOOPOB, U3MEPSIOIIUX CKOPOCTh
(ciuIOMETpPOB).

Brruncnenue myTty 1 CKOpOCTH TIPU
PaBHOYCKOPEHHOM TPSMOJTUHEHHOM JBHKCHUHN
Tena.

OmnpeneneHne TPOMICHHOTO MYTH U YCKOPEHUS
JBMDKCHUS TeJia 10 rpaduKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO MPSMOJIUHEHHOTO
JBIDKEHUS TeJla OT BPEMCHH.

Ilposepxa ecunomeswi: eciu

npU PaBHOYCKOPEHHOM OBUNCEHUU

Oe3 HauaIbHOU CKOPOCMU NYMU OMHOCAMCS
KaK psi0 HeUEMHbIX Huces, mo
COOMBEMCmayuue NPOMeNCYmKi pemeHu
OOUHAKOBWI.
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OnpeneneHue yCKOpeHus Tela

MIPU PABHOYCKOPEHHOM JIBUKECHUU

110 HaKJIOHHOM IIJIOCKOCTH.

W3mepenne meproia M 9acToThl 0OpaIieHus
TeJa 0 OKPY>KHOCTH.

OrnpeneneHne CKOPOCTH PABHOMEPHOTO
JIBIDKCHUS TEJa TI0 OKPY>KHOCTH.

Pemenue 3a1a4 Ha onpeneneHue
KMHEMATHYECKUX XapaKTEPHUCTUK
MEXaHUYECKOTO JBUKCHUS PA3TUYHBIX BUIOB.
Pacno3naBanue u npuOIMmKEHHOE OMMCaHNE
Pa3IMYHBIX BHJIOB MEXaHUYECKOTO JBHKCHUS
B IIPUPO/JIC U TEXHUKE (Ha mMpuMepax CBOOOTHO
MaJIaI0IIMUX TEJ, IBUKEHUS )KUBOTHBIX,
HEOECHBIX TEJI, TPAHCIIOPTHBIX CPEACTB U JP.)

1.2

B3aumoneiictBue Ten

20

IlepBsIii 3ak0oH HproTOHA.
Bropoii 3akon HeroToHa.
Tperunii 3akoH HprotoHa.
[IprHIMD cymeprno3uuu
CHIL

Cuna ynpyroctu. 3akoH
I'yka. Cuna TpeHus: cuna
TPEHUS CKOJIBKEHHMS, CHIIa
TPEHUS TIOKOSI, IPYTUE BUIbI
TPEHMUS.

Cuita TSKECTH U 3aKOH
BCEMHMPHOTO TATOTEHUS.

HaOmronenue u 00CyX1€HUE ONBITOB

C IBMYKCHUEM TeJjla ITPH YMCHBIIICHUN BIIMSHUS
JIPYTHX TeJl, MPENATCTBYIOIINX JIBHKECHUIO.
AHanu3 TekcTa ["anuies ¢ onucanueM
MBICJICHHOTO SKCIIEPUMCHTA,
00OCHOBBIBAIOIICTO 3aKOH HHEPIIHH;
BBITIOJTHEHHE 33JIJaHUH 110 TEKCTY (CMBICIIOBOE
YTEHHE).

OO0cyx1eHrne BO3MOYKHOCTH BBITIOJTHCHHSI
3aKOHA MHEPIIUU B PA3IMYHBIX CHCTEMaXx
OTCYETA.

Hab6nronenue n 006Cy)aeHnEe MEXaHUYECKIX
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Y ckopenne cBOOOTHOTO
najaeHus. J[BmkeHue miaHeT
Bokpyr Connua. [lepBas
KOCMHUYECKas CKOPOCTb.
HeBecomocTs u neperpysku.
PaBHOBeCHe MaTtepuanbHOU
TOYKU. AOCOITIOTHO TBEPIOE
Teso. PaBHoBecHe TBEPAOTO
TeJa ¢ 3aKPEIJIEHHON OChIO
BpaiieHuss. MOMEHT CHIIBL.
LenTp TsxecTn

SIBJICHUM, TPOUCXOISIIUX B CHCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM

Y YCKOPEHHOM JIBUKEHUH OTHOCUTEIIBHO
KaOuHeTa PU3MKY.

JleficTBUS ¢ BEKTOpaMU CHJI: BBITIOJIHEHUE
3aJJaHU 1O CII0KEHUIO U BHIYMTAHUIO
BEKTOPOB.

Habntoienue u/unm npoBeieHUEe ONbITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTb YCKOPEHUS
TeNa OT MPUIIOKEHHON K HEMY CHJIBI U MACChI
Tena.

AHanu3 1 00bICHEHUE SIBJICHUM

C UCTIOJIB30BaHUEM BTOPOTo 3aKkoHa HbroToHA.
Pemenue 3a1a4 ¢ Cmoyib30BaHUEM BTOPOTO
3akoHa HpI0TOHA U MpaBuIia CIOKEHUS CUII.
Omnpenenenne KECTKOCTH MPYKUHBL.

AHanu3 cuTyalui, B KOTOPbIX HAOIIOJAI0TCS
yrnpyrue negopmaiinu, u uX 00bsICHEHUE

C HCII0JIb30BaHMEM 3aKoHa ['yka.

Pemenue 3aau ¢ UCMONb30BAaHUEM 3aKOHA
I'yka.

HccnenoBanue 3aBUCUMOCTH CUIIbI TPEHUS

CKOJIbKCHHUA OT CHJIBI HOPMAJIbHOI'O AABJICHMAA.

OO6cyxaeHue pe3yabTaToB UCCIIECIOBAHN.
Onpenenenue k03pGULIMEHTa TPEHUS
CKOJIBKCHUSI.

W3mepeHue cuibl TPEeHHS TTOKOSI.
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Pemenue 3a1a4 ¢ ncnosib30BaHueM GOpMYJIbI
JUTSL CUIIBI TPEHUSI CKOJIBIKEHHS.

AHanu3 JBUKEHUS TEN TOJIBKO MO JEHCTBHEM
CHJIBI TSKECTH — CBOOOTHOTO MAJCHUSI.
OOBbsCHEHNE HE3aBUCUMOCTH YCKOPEHUS
CBOOOJHOTO MaI€HHUs OT MACChI TEJA.

OneHka BETMYMHBI CHIIBI TSTOTEHUS,
JEUCTBYIOIIEN MEXKTy IBYMsI TEIaMU

(m7st pa3HbIX Macc).

AHanu3 IBUKEHUS HEOECHBIX Tell

IIOJ1 IEMCTBUEM CHJIBI TATOTCHUS

(c UCTI0IB30BAaHUEM JOTIOJIHUTEIbHBIX
MCTOYHUKOB UH(POPMALIHH).

Pemenue 3a1a4 ¢ UCNIOJIb30BaHUEM 3aKOHA
BCEMHUPHOT'O TATOTEHUS U (POPMYJIBI

JUTS pacyé€ra CUJIbI TSIKECTH.

AHanu3 OpUrMHAIBHOIO TEKCTA,
OMKCHIBAIOIIETO MPOSBIICHUS 3aKOHA
BCEMMPHOTO TSATOTEHUS; BBIIIOJHEHUE 3aJaHUI
M0 TEKCTY (CMBICTIOBOE UTEHUE).

HaoOmronenue u o0cyxaeHUE ONBITOB

M0 U3MEHEHUIO Beca TeNa MPU YCKOPEHHOM
JBUKEHUU.

AHanu3 yclioBU BOSHUKHOBEHHUSI HEBECOMOCTH
U TIEpPEerpy3KHu.

Pemenue 3a1a4 Ha onpeiesIeHUE Beca Tea

B PA3JIMYHBIX YCIOBHSX.
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AHanu3 cui, TeUCTBYIONIUX Ha TEJIO,
MOKOSIIIEECs Ha OTOope.
OrnpeneneHue MEeHTpa TSKECTH Pa3IMUHbBIX Tell

1.3.

3aKOHBI COXpaHEHUS

10

Nmnynece Tena. 3menenne
nMIyJbca. IMmysibe CUibl.
3aKOH COXpaHEHUS
nMmnynbca. PeaktuBHoe
JIBH)KCHUE.

Mexannueckas paboTa u
MoOIIHOCTh. PaboTa cui
TSYKECTH, YIIPYTOCTH,
TpeHus. CBsI3b JHEPTUU U
paboTsl. [loTeHnmanpHas
SHEprus Teja, HOJHITOro
HaJl IOBEPXHOCTHIO 3€MJIH.
[TorenunanbHas 3HEPTUs
CKATOM NPYKUHBI.
Kunernueckas sneprus.
Teopema 0 KHHETHUYECKOMN
SHEPIruu. 3aKOH COXPAHEHUS
MEXaHUYECKON DHEPTUU

HaOnronenue u o0CykaeHUE ONBITOB,
JEMOHCTPHUPYIOIINX Mepeaavy UMITyJIbca

P B3aUMOJCHCTBUU Tell, 3aKOH COXPAaHEHUS
UMITyJIbCa MPU a0CONIOTHO YIIPYTrOM U
HEYNPYroM B3aUMOJICHCTBUU TEJL.

AHanu3 cuTyaluii B OKpyKaromen Ku3Hu

C MCTIOIH30BAaHUEM 3aKOHA COXPaHCHHSI
UMITYJIbCA.

Pacnio3naBanue siBIEHUS pEaKTUBHOTO
JIBUKEHUSI B IPUPOJE U TEXHUKE.
[IpumeHeHne 3aKoHa COXPAHEHUS UMITYJTIbCa
JUIsL pacuéra pe3ysbTaToB B3aUMOJCHCTBUS TeJ
(Ha mpuMepax HEeyMpyroro B3auMOCHCTBUSA,
yIPYroro LEeHTPATbHOTO B3aUMOJCHCTBHS IBYX
OJIMHAKOBBIX TeJl, OJTHO U3 KOTOPBIX
HETIOJIBH)KHO).

Pelenue 3a7a4 ¢ MCNOJIb30BaHUEM 3aKOHA
COXpPaHEHUS UMITYJIbCA.

Omnpenenenne pabOThI CUITBI YIIPYTOCTH

pU NOAbEME Ipy3a C UCIOIB30BAHUEM
HETIOJIBIYKHOTO M TMOABMYKHOTO OJIOKOB.
N3mMepenne MOIIHOCTH.

N3mepenrie noTeHIMalIbHONW YIHEPTUN YIIPYTO
ne(OpMUPOBAHHOM MTPYKUHBI.
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N3Mepenre KUHETUYECKOW SHEPTHUM Tea

10 JJIMHE TOPMO3HOTO ITYTH.
DKCNEPUMEHTAIbHOE CPABHCHUE U3MECHEHUS
MOTEHIUAJIBHON Y KHUHETUYECKON SHEPTUM TeJla
[IpY JIBUKEHUH 110 HAKJIOHHOM TIJIOCKOCTH.
DKcnepuMeHTaIbHAas MPOBEPKA 3aKOHA
COXpPAaHEHHS] MEXaHUYECKON IHEPIUr

IIpU CBOOOTHOM TaJICHUHU.

[IpumeHeHune 3aKkOHa COXpAHEHUA
MEXaHUYECKON SHEPTUM ISl pacuéra

MOTECHIIMAIBHON U KUHETUYECKOM SHEPTUN TEIIA.

Pemenue 3aJa4 C UCIIOJIb30BAHUCM 3aKOHA
COXpaHCHUA MEXaHUYEeCKOM OHCPIrun

Hror

0 TIO pa3aeny

40

Pasznea 2. MexaHu4ecKHe KO

JI€0AHUA U BOJIHBI

2.1

MexaHnuecKue
KOJIeOaHus

7

KonebarenbHoe aBuxKeHHE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIeOaHUM: TIEPUOT,
4acToTa, aMIUTUTY1a.
MaremaTuyeckui u
PYKUHHBIN MasTHUKH.
[IpeBparienue sHepruu
pu KoJiebaTeTbHOM
JIBYKEHUH.

3aTyxaronue KojaeoaHusl.
Brinyx1eHHbIe KOJIeOaHu .
Pe3zonanc

HaoOmonenne konedanuii nog AeHCTBUEM CHUII
TSOKECTH U YIIPYTOCTH U OOHAPYKEHUE
MOI00HBIX KOJIEOAHUH B OKPYKAIOIIEM MUPE.
AHnanm3 Kojie0aHui rpy3a Ha HUTH H

Ha npyxuHe. OnpeeneHne 4acTOThl
KOJICOaHMI MaTEeMaTUYECKOTO U MPY>KHHHOTO
MAasITHUKOB.

HaOmronenue u 00bsCHEHUE SIBICHUS
pe30oHaHca.

HccnenoBanne 3aBECUMOCTH TIEPHOIa
KOJICOQHMH IMOABEIICHHOTO K HUTH Tpy3a

OT JJIMHBI HUTH.
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[IpoBepka HE3aBUCUMOCTH MEPUOJIa KOJIEOAHMIA

I'py3a, IOABCHICHHOI'O K JICHTC, OT MACCHI I'py34a.

HabOmronenue u o0cyx aeHHEe ONBITOB,
JTEMOHCTPHUPYIOITUX 3aBUCUMOCTH TIEPHOIA
KoJIe0aHUH MPY>KUHHOTO MasTHUKA OT MaCChI
rpy3a u KECTKOCTU TIPYKUHEI.

[IpumMeHeHrne MaTeMaTUYECKOTO U MPYKUHHOTO
MasTHUKOB B KQUECTBE MOJICIICH JIJIsT ONTMCAHUS
KOJIcOaHMI B OKpYKaIoIeM MHUpE.

Pemenue 3ana4, CBA3aHHBIX C BHIYMCICHUEM
WJIM OLIEHKOM 4acTOThI (IEpH0/1a) KojieOaHU
Hszmepenue yckoperus c60600H020 NAOeHUs.

2.2

Mexanunyeckue
BOJIHBI. 3BYK

MexaHnyecKre BOJIHBI.
CBoiicTBa MEXaHUYECKUX
BOJIH. [IpononbHbie 1
nonepevyHsie BOJHEL. J[inHa
BOJIHBI U CKOPOCTH €€
pacrnpocTpaHEHUs.
MexannuyecKkre BOJIHbI

B TBEPAOM TeEJIe,
CEMICMUYECKHE BOJIHBL.
3ByK. ['poMKOCTB 3ByKa U
BbICOTA TOHA. OTpakeHue
3Byka. Mudpas3Byk u
yJIBTPa3BYK

OOHapy>KeHue U aHAJIU3 BOJHOBBIX SIBJICHUN
B OKpPY>KaIOIlIEM MUpE.

Habntoienue pacnpocTpaHeHus POJ0JIbHBIX
Y TIOTIEPEYHBIX BOJIH (Ha MOJEIIN) U
oOHapy)XKeHHE aHAJIOTMYHBIX BUJIOB BOJIH

B IPUPOJE (3BYK, BOJIHBI HA BOJIE).
Boruncnenue JUMHbI BOJIHBI U CKOPOCTH
pacmpoCcTpaHEHHS 3BYKOBBIX BOJIH.
DKCIepUMEHTAIEHOE ONPEIEICHUE TPaHUI]
YaCTOTHI CJIBIIIUMBIX 3BYKOBBIX KOJICOAHHIA.
Habtoienue 3aBUCMMOCTH BBICOTHI 3BYKa

OT YacTOTHI (B TOM YHCIIE, C UCIIOJIb30BaHUEM
MY3BIKQJIbHBIX HHCTPYMEHTOB).

HaOmronenue u 00ObICHEHUE SIBJIEHUS
aKyCTHUUYECKOI'O pEe30HaHca.
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AHaJIN3 OPUTHHAIIBHOTO TEKCTA, MOCBAIIEHHOTO
MCIIOJIB30BaHUIO 3BYyKa (WJIH YIbTPa3ByKa)

B TEXHUKE (3X0JIOKAIUs, YIbTPAa3BYK

B MEJIUIIMHE U JIP.); BHITIOJHEHUE 3a]JaHUM

10 TEKCTY (CMBICIIOBOE UYTEHUE)

Hroro no pazneny

15

Pa3znen 3. BHCKTPOMaFHHTHOC IM0JIE€ H JICKTPOMATIHUTHBLIC BOJIHBI

3.1 | DneKTpOMarHUuTHOE 6 DJIEKTPOMarHuTHOE MOJIE. [TocTpoenue paccyxaeHuii, 000CHOBBIBAIOIIUX
noJie u DNEeKTPOMArHUTHBIC BOJHBI. | B3aUMOCBSI3b AJEKTPUYECKOTO U MAarHUTHOTO
AIEKTPOMAarHUTHbBIE CaoiicTBa TIOJIEH.

BOJIHBI AICKTPOMArHUTHBIX BOJIH. DKCIEpUMEHTAIBHOE H3yUYEHHUE CBOMCTB
[ITxana >JIEKTPOMAarHUTHLIX | 3JIGKTPOMArHUTHBIX BOJIH (B TOM YHUCIIC
BOJIH. Vcrionp30Banue C TIOMOIIbIO MOOMIBHOTO TenedoHa).
ANEKTPOMATHUTHBIX BOJIH AHaJN3 peHTT€HOBCKUX CHUMKOB
JUISI COTOBOM CBSI3H. YeJIOBEYECKOr0 OpraHu3Ma.
OJNEeKTpOMarHuTHas IPUPOJa | AHAIIN3 TEKCTOB, OMUCHIBAIOLIUX TPOSIBICHUS
cBera. CKOpOCTh CBETA. AIIEKTPOMATrHUTHOTO U3JyYEHHUS B PUPOJIE:
BonHOBBIE CBOMCTBA CBETA | KUBBIC OpPraHU3MBI, U3ITydeHUsT HEOSCHBIX Tell
(cMBICTIOBOE UTEHUE).
Pacrnio3znaBanue 1 ananu3 pa3inyHbIX
MPUMEHEHUH 3JIEKTPOMArHUTHBIX BOJIH
B TEXHUKE.
N3ydeHne BOJIHOBBIX CBOMCTB CBETA.
Pemenue 3aiau ¢ ucnosib3oBaHuemM Gpopmyi
JUISl CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, IJTUHBI
BOJIHBI ¥ YaCTOTHI CBETA
Hroro mo pazaemy 6
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Pasznea 4. CBeToBbIe AIBJICHUSA

4.1

3aKOHBI
pacipoCTpaHCHUS
CBETA

JIydeBas mozeInb CBETA.
Ncrounuku cera.
[IpsamomnuHeliHOE
pacnpocTpaHEeHUE CBETa.
3atmenusa ConHua u JIyHBL.
Otpaxenne ceera. [Imockoe
3epKajo. 3aKOH OTPAXKEHUS
CBeTa.

[Ipenomnenue cBeta. 3aKoH
npenomiieHus ceera. [lonHoe
BHYTPEHHEE OTPAKECHUE
ceera. Mcnonp3oBanue
MOJITHOTO BHYTPEHHETO
OTPAKEHUS B ONITUYECKUX
CBETOBOJIAX

HaoGmronenue onbIToB, 1EMOHCTPUPYIOIINX
SBJICHUE MPSIMOJIMHEITHOTO pacpOCTPaHCHUS
cBeTa (BO3HUKHOBEHUE TEHU U MOJTYyTEHN),

Y UX UHTEPIIPETALMS C UCTI0JIb30BAHUEM
MOHATHSI CBETOBOIO JTy4a.

OOBsiICHEHUE U MOJICIMPOBAHUE COJTHEYHOTO U
JIYHHOT'O 3aTMEHHUII.

HccnenoBanne 3aBUCUMOCTH YIJia OTPaKEHUS
CBETOBOTO JIy4ya OT yIJia MaJICHUS.

N3yuenne cBOMCTB N300pakeHUS B TIJIOCKOM
3epKaie.

HaoOmronenne u 0o0bsiCHEHHE ONIBITOB

10 MOJYYEHUI0 U300paKeHHI B BOTHYTOM U
BBIITYKJIOM 3epKajax. HaGmonenue u
00BSICHEHHE OMBITOB MO MPEJIOMJICHUIO CBETA
Ha IPaHMIIE PA3IMYHBIX CPEI, B TOM YHUCIIC
OTIBITOB C TIOJIHBIM BHYTPEHHUM OTPA)KEHUEM.
HccnenoBanne 3aBUCUMOCTH yIJ1a
MPEJIOMIICHUS OT yTIJIa MaJIeHUs] CBETOBOIO JTyya
Ha TPAHUIIE «BO3TYX—CTEKIIO.
Pacrnio3zHaBanue SIBICHUN OTPAXEHUS U
MIPEJIOMJICHHS CBETA B MOBCEITHEBHOM JKU3HM.
AHanu3 1 00bSICHEHHE SIBJICHUS ONITHYECKOIO
MHpaxa.

Pemrenune 3a1a4 ¢ MCMoIbL30BaHUEM 3aKOHOB
OTPAXKEHUS U TIPEJIOMIICHHS CBETa
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4.2 | JIuH3BI U ONITHYCCKUE 6 JIunza. Xox myueit B iunze. | [lomydyenne n3o0paxeHuit ¢ MOMOIIBIO
puOOpHI Onrtuueckas cucteMa coOuparolle u paccenBaroniei JUH3.
¢doroanmapara, Mukpockomna | Onpenenenue (OKyCHOrO pacCTOSTHUS U
u Teneckomna. ['na3 kak ONTUYECKON CUJIBI COOUPAIOIIEH JIMH3HI.
OnTHYECKasi CUCTEMA. AHanu3 ycTpoucTBa U MPUHIIMIA JEHCTBUS
brnuzopykocTs u HEKOTOPBIX ONMTHYECKUX TPUOOPOB:
JAIbHO30PKOCTh ¢doToamnmapara, MUKPOCKOTA, TEIECKOIA.
N3ydeHne Mozienu ria3a Kak ONTHYECKOM
CUCTEMBI. AHAU3 IBICHUHN OJIM30PYKOCTH
U TaJIbHO30PKOCTH, MPUHIIUTIA JEHCTBUSA
OUYKOB
4.3 | Pa3znoxxenue 0eoro 3 Pasnoxxenue 0enoro csera HaOmnronenue pasnoskeHus 6€J10ro cBeta
CBETAa B CHIEKTP B criekTp. OnbiTel HplOTOHA. | B CIIEKTD.
CroxeHue CreKTpaabHbIX Hab6nronenue u 00bSICHEHHE ONTBITOB
uBeToB. /ucnepcus cBera IO MOJIYYEHHUIO OEJIOT0 CBETa MPH CI0KEHUU
CBETA Pa3HBIX LIBETOB.
[IpoBenennie 1 0OBICHEHHE ONBITOB
110 BOCIIPUSITHIO IIBETA TPEAMETOB MIPU UX
HaOJIOICHUH Yepe3 [IBETOBbIC (DUITBTPHI
(LIBETHBIE OYKH)
Hroro no pazgeny 15
Pa3znen 5. KBaHTOBBIC SIBJICHUS
5.1 | Ucnyckanue u 4 OnbiTel Pezepdopna u OO6cyxnaenue 1enu onbiToB Pezepdopaa

IIOIJIOIICHHEC CBCTA
aToOMOM

IIaHCTapHad MOACIIb aTOMaA.

Mopaens atoma bopa.
Hcnyckanue v norionieHue

I10 UCCJICAOBAHHUIO aTOMOB, BbIIBHKCHHUC
T'AIIOTE3 O BOSMOXKHBIX PE3YJIbTaTax OIIbITOB
B 3aBUCUMOCTHU OT IIPCAIIOJIaracMoro CTpoCHUA
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cBera aToMoM. KBaHTHI.
JInHenyaTble CIEKTPHI

aTOMOB, (POPMYIHPOBAaHUE BHIBOJIOB

U3 pE3yJIbTATOB OIBITOB.

OO0cy:x/1eHne IPOTUBOPEUMH IIJIaHETAPHOU
MOJEIN aTOMa U OCHOBAHUU JJIs1 TUIIOTE3bI
bopa o ctanmoHapHbIX OpOUTaX 3JIEKTPOHOB.
Habito1eHue CIomHbIX U JIMHEHYaThIX
CIIEKTPOB U3JIyYEHHUS PA3JIUYHBIX BEIIECTB.
OOBbsiCHEHUE JIMHEWYATHIX CIIEKTPOB U3ITYYEHUS

5.2

CrpoeHne aTOMHOTO
aapa

PangnoaktuBHOCTH. Anbda-,
OeTa- 1 raMMa-u3Ty4eHUs.
CrpoeHue aTOMHOTO siApa.
Hyxionnas monens
aTOMHOTrO sizipa. M30Tomsl.
PagnoakTuBHEIE
npespauieHus. llepuon
II0JIypacIaia aTOMHBIX sJIEp

OOcyx)aeHne BO3MOKHBIX TUIIOTE3 O MOACIIAX
CTPOCHHUS siIpa.

OmnpeneneHue cocTana siaep 1Mo 3aJaHHbIM
MAaCCOBBIM M 3apsJIOBBIM YHCIIaM U

T10 MOJIOKEHHUIO B MIEPUOINYSCKON CHCTEME
AJICMEHTOB.

AHaJM3 U3MEHEHHUsI COCTaBa sJipa U ero
MTOJIOKCHHS B TIEPUOJIMYECKON CHCTEME

MIPH O-PAJTHOAKTUBHOCTH.

HccnenoBanre TPEKOB 0i-4aCTHIL IO TOTOBBIM
doTorpadusim.

OOHapyXeHUE 1 U3MEPCHHUE PATHAIIMOHHOTO
(hoHa ¢ ITOMOIIIBIO JIO3MMETPA, OLICHKA €T
MHTCHCUBHOCTH.

Amnann3 OM0JIOrnYeCKMX H3MESHEHUM,
MIPOUCXOISAIINX O ICHCTBUEM
PaIMOAaKTUBHBIX U3ITyICHHM.
Hcnonp3oBanne painOaKTUBHBIX U3TYYCHUN
B MCIULIHE
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5.3 | SnepHble peakuuu 7 SAnepHble peakuu. 3akoHbl | Pemenue 3a7a4 ¢ HCHOJIb30BAHUEM 3aKOHOB
COXPAaHEHHUS 3apsA0BOIO U COXpaHEHUSI MAaCCOBBIX U 3aPSAJOBBIX YHCEI
MacCOBOI'O YHCEll. DHEPrUs | Ha OMpefesieHUue pe3yabTaToB SACPHBIX
CBSI3M aTOMHBIX siiep. CBs3b | peakiuii; aHaIu3 BO3MOKHOCTH HITH
MaccChl ¥ DHEpIruy. Peakuuu | HEeBO3MOXKHOCTH SIIEPHON PEAKIIHH.
CUHTE3a U JCIICHHUS sIIIEP. O1ieHKa HEPTUHU CBS3U SIEP C UCIIOJIB30BAHUEM
Ncrounuku sHeprun ConHua | popMynsl DWHINITSHHA.
U 3BE31. SnepHas OOcyxaeHue nepcrneKTHB UCTI0Ib30BAHUS
sHepreTuka. /lercreus YIIPaBJISIEMOI0 TEPMOSAIEPHOIO CUHTE3A.
PaIMOaKTHBHEIX M3JIydYeHHH | OOCYyXIeHUE MTPEUMYIIECTB U SKOJIOTUIECKIX
Ha JKUBbIE OPTraHU3MBI po0JIeM, CBSI3AHHBIX C SIAEPHON SHEPTreTUKON
Hroro o pazgeny 17

IHoBTOpUTEIBLHO-00001IAOIMA MOLYJIb

[loBTOpEHUE N
00o01IeH e

coJlep KaHus Kypca
dbusuku 3a /-9 Ki1accel

9

CucremMaTuzanus u
0000111eHHE TPEIMETHOTO
coJiepKaHUs U OIbITa
NEeSATETBbHOCTH,
IPUOOPETEHHOTO

IPY U3Y4YEHUHU BCETO Kypca
(U3UKHM OCHOBHOT'O OOIIETO
0o0pa3oBaHUs.

[ToaroroBka K OCHOBHOMY
rocyJapCTBEHHOMY
AK3aMeHy 1o (pu3nKe

TUTSI 00y4aroIuXcs,
BBIOPABIINX 3TOT YUCOHBI
npeaMeT

Brlinonnenne yueOHbIX 3aJaHUi, TPEOYIOIIHNX
JIEMOHCTPALIMA KOMIIETEHTHOCTEH,
XapaKTEPU3YIOIINX €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTB:

— MPUMEHEHUS MTOJTYYECHHBIX 3HAHUU

JUTSl HAYYHOTO OOBsICHEHUST (PU3HUECKUX
SABJICHUM B OKPYKAIOLLIEW IPUPOJIE,

B IMOBCETHEBHOM W3HU U BBISIBIICHUS
(buU3MYECKUX OCHOB psiJla COBPEMEHHBIX
TEXHOJIOTHUH;

— MPUMEHEHUS OCBOEHHBIX
AKCTIEPUMEHTAJIbHBIX YMEHU I

JUTSL UcclieIoBaHusl GPU3MUECKUX SIBIICHUH,
B TOM YHUCIIE JJIs1 IPOBEPKHU THIIOTE3

60



®denepanbHas padbouas nporpamma | Pusuka. 7-9 kimaccel (0a30BbI YPOBEHD)

Y BBISIBJICHUS 3aKOHOMEPHOCTEH.

Pemenue pacu€THbIX 3a1a4, B TOM YHCIIE
IPEIO0JIaratoIuX UCI0JIb30BAHNE (PUZNUECKUX
MOJIETEN U OCHOBAHHBIX Ha COJIEPKAHUH
pa3IMyYHBIX pa3/iesoB Kypca (pU3UKH.
BrinonHeHue u 3aniura rpynmnoBbIX WK
WHIUBUYyAJIbHBIX TPOEKTOB, CBA3aHHBIX

C coJiepKaHHEM Kypca (pu3uku

Hroro no pazneny 9
OBLIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME
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