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OdenepanpHas padouas mporpamma 1mo yueonomy mpeametry «Dusukay (0a30BbIi
ypoBeHb) (mpeamerHass oOnacTth «EcTecTBEHHO-Hay4yHbIE MpEaMETh») (Haee
COOTBETCTBEHHO — IIporpamMma 1o ¢pusuke, Pu3nka) BKIIOYACT NOICHUTEIbHYIO 3aMKCKY,
coJiep>kaHue O0ydeHHUsl, TUTAHUPYEMbI€ PE3yJIbTaThl OCBOCHHS MPOTpaMMBbI M0 (pU3MKe,
TEMAaTU4ECKOE TIJIaHUPOBAHUE.

INOACHUTEJIBHASA 3AIIMCKA

[Tporpamma mno ¢u3rKe HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUs COCTABJICHA Ha
OCHOBE TMOJIO)KEHUH W TpeOOBaHWU K pe3yabTaTaM OCBOCHHS Ha 0a30BOM YpOBHE
OCHOBHOHM 00pa3oBaTebHOU mporpammel, npeacrasieHHbIx B PI'OC OO0, a taxxec
yuéToM (enepalibHOM padoueil mporpamMmel BocnuTaHus 1 KoHIenmuu npenogaBaH st
yueOHoro npeamera « Pu3nukay.

ConmepxaHue mporpaMMbl 10 (u3MKE HampaBieHO Ha  (OpMUPOBaHUE
€CTECTBEHHO-HAYYHON IPaMOTHOCTH O0YYAIOIINXCA U OPTaHU3AINI0 U3ydeHHs (PU3UKU
Ha JIeATENIbHOCTHOM OCHOBE. B mporpamme mo ¢u3MKe yYUTHIBAIOTCA BO3MOKHOCTH
yueOHOoro mpeamera B peamusanuu TpeboBanmii PI'OC OO0 k mIaHWpPYEMBIM
JMYHOCTHBIM M METANpeIMETHBIM pe3ylibTaTaM OOyUYeHUs, a TaKKe MEXIpPEIMETHBIC
CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB HAa YpPOBHE OCHOBHOI'O OOILEro
oOpa3oBaHHS.

[IporpamMa no ¢u3MKe ycTaHaBIMBACT paclpelesieHue y4eOHOro marepuaia Io
rogam oOyueHus (1o Ki1accaM), peaaraeT MPUMEPHYIO MOCIe10BaTeIbHOCTh U3yUEHUS
TEM, OCHOBaHHYIO Ha JIOTHKE Pa3BUTHS MPEIMETHOTO COACPKAHUS U YyUETE BO3PACTHBIX
0COOEHHOCTEN 00YyJaroIUXCsl.

[Iporpamma no ¢usuke paspaboTaHa ¢ LEIbIO OKa3aHHUS METOJUYECKON MOMOIIU
YYUTEIO B CO3JJaHUH pabodeii MporpaMMEbl 0 y4eOHOMY TPEIMETY.

duzuka SBISIETCA CHCTEMOOOPA3yIOIIMM JJIsi €CTECTBEHHO-HAYYHBIX YYEOHBIX
IPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBICHHIA,
U3ydyaeMbIX XUMHUEH, Ouosoruei, acTpoHOMued u (pu3nueckor reorpadueil, BHOCUT
BKJIaJ B €CTECTBEHHO-HAYYHYIO KApTHHY MHUpaA, MPEIOCTaBIsieT HauOolee SICHbIE
0o0pa3lbl NPUMEHEHHsS HAYYHOI'O METOJa IO3HaHHUS, TO €CTh crocoda MOIydeHUs
JIOCTOBEPHBIX 3HAHUI O MUDE.

Opna W3 TIIaBHBIX 3a37ad (U3MYECKOro 00pa3oBaHUS B CTPYKType OOIIEro
00pa30BaHuUsl COCTOUT B POPMUPOBAHNHN €CTECTBEHHO-HAYYHOU T'PaMOTHOCTH U HHTEpeca
K HayKe y 00 y4aroImXxcs.

N3yuenue ¢u3uku Ha 0a30BOM YpPOBHE IPEAINONIATacT OBJIAJACHHUE CIEIYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKT€PU3YIOIIMMHI €CTECTBEHHO-HAYUYHYIO I'PaMOTHOCTbD:

HAy4YHO OOBSICHSITH SBIICHHS,

OLIEHWBATh ¥ MIOHUMATh OCOOCHHOCTH HAYYHOTO MCCIIeIOBAHUS; MHTEPIPETUPOBAThH

JaHHBIE W MCTOJb30BaTh HAy4YHBIC JOKA3aTeIbCTBA
JUTS TIOJTYYCHHSI BEIBOJIOBY.



e n3ydenus GU3NKKA HA YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUs OMPEACICHBI
B Konmenmuu mnpenogaBanus ydeOHoro mnpeamera «®Pusmka» B 00pa3oBaTEIbHBIX

OpraHu3alusaX Poccuiickon denepanuu, peanu3yroInX OCHOBHBIE
o01ieobpa3oBaTeIbHbIe  MPOrPaMMBI, yTBEpKIAEHHOW  pemieHuem  Koseruu
MunucrepctBa npocsernieHus: Poccuiickoit @enepanuu (mporokon ot 3 nekadbps 2019 r.
Ne TIK-4BH).

Henun uzyuenus Gusuku:

NpUOOpETEeHNE WHTEpeca M CTPEMJICHHMsI OOY4alolIUXCS K HAyYHOMY H3YUEHHUIO
MPUPOJIBI, PA3BUTHE UX HHTEIDICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTENH;

pa3BUTHE TPEIACTABICHUNH O HAYYHOM METOJI¢ TO3HAHUA W (OPMHUPOBAHHE
MCCJIEIOBATEIHCKOTO OTHOIIEHUS K OKPY)KAIOIITUM SIBIICHUSIM;

(GopMUpOBaHUE HAyYHOTO MHPOBO33PEHHUS Kak pe3yjibTara H3y4eHUS OCHOB
CTpOCHUS MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DPU3UKH,

dbopMupoBaHUE TIPEACTABICHUN O POIM (OU3UKA I Pa3BUTUSA JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHA;,

pa3BUTHE TMPEACTABICHUN O BO3MOXHBIX cepax Oymaymiedt mpodeccruoHaIbHON
JESTEILHOCTH, CBS3aHHON C (PM3UKOH, MOATOTOBKA K JajbHEHIIEeMy OOYICHHUIO B 3TOM
HaIpaBJICHUU.

JlocTikeHre 3THX 1ieJiel MporpaMMbl 1Mo (pU3uKe Ha YPOBHE OCHOBHOI'O OOIIETO
o0pa3oBaHusi 00ECTIEUNBACTCS PEIICHUEM CIIETYIONINX 3a/1a4:

MPUOOPETCHHE 3HAHWK O JUCKPETHOM CTPOCHHM BEIIECTBA, O MEXaHUYECKUX,
TEIJIOBBIX, JICKTPUICCKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

NpUOOPETeHUE YMEHUN OINUChIBaTh U OOBICHATH (DU3UYECKUE SIBICHUSIC
UCIOJIb30BAaHUEM TIOJTYUCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEHITNX PAaCYETHBIX 3a/lad C MCIOJIb30BAHUEM
bu3nUecKX MOJIeNIel, TBOPUYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHMM HAOMIOMAaTh TPUPOAHBIC SBICHWUS W BBIMOIHATH OIBITHI,
nabopaTtopHbie pabOTHl U OIKCIEPUMEHTAIbHBIC WCCICOBAHUS C HCIIOIH30BAHUEM
U3MEPUTEIHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB PadOTHI ¢ MH(pOpMaIel PU3NIECKOTO COMEPIKaHMsI, BKITFOYas
UH(POPMAITMIO O COBPEMEHHBIX JOCTHKEHHSIX (U3UKH, aHAIM3 W KPUTHUECKOE
OlIEHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O cdepamMu TpoheCcCUOHATHHOW ACATEIBHOCTH, CBS3aHHBIMU
C (U3MKOH, W COBPEMEHHBIMH TEXHOJOTHSIMU, OCHOBAaHHBIMH Ha JIOCTHIKCHHSIX
bu3nuecKol HayKu.

Ha wusyuenune ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE OCHOBHOIO OOILETO
obpazoBanus orBoauTcs 238 wacoB: B 7 kiacce — 68 uacoB (2 yaca B Hemenwo),B
8 kmacce — 68 yacoB (2 yaca B Hezen0), B 9 kimacce — 102 yaca (3 yaca B HEJIEIO).

[Ipennaraemsiii B mporpamme 1o (pusuke rnepeueHp 1abopaTopHbIX paboT U OMBITOB
HOCUT PpEKOMEHJATENbHBI  XapakTep, y4YUTeNlb JeNaeT BBIOOpP TMPOBEACHHUS
7abopaTopHbIX pPabOT W OMNBITOB € YYETOM HMHAMBUAYAIBHBIX OCOOCHHOCTEH
OOyJarOIIMXCsA, CIHUCKA DSKCIEPUMEHTANBHBIX 3aJaHUi, TpeajaraeéMblX B paMKax
OCHOBHOT'O T'OCY/IapCTBEHHOI'0 AK3aMEHa M0 (PU3HUKE.



COJAEPKAHUE OBYYEHUA

7 KIIACC
Pa3znen 1. ®usuka u e€ pojib B NO3HAHUM OKPY:KAI0IIero MUpa
®u3uka — Hayka o mnpupoae. SBimeHus npuponbl. PUNUECKHE SABICHUS:

MEXaHNYECKHUE, TEIMIIOBBIC, AJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Oduznyeckue BeMUnHbL M3mepenne pusnueckux Benmnaud. Gusnyeckrue mpruoOopsI.
ITorpemHoCTh U3MepeHnt MexayHapoaHas CUCTEMA €UHUIL.

Kak ¢usuka wu  jgpyrue  ecTECTBEHHbIE HAayKd  HM3Yy4alOT  IPUPOLY.
EcTtecTBeHHO-Hay4YHBI METOJI MO3HAHUSA: HAOJI0/IEHNE, TOCTAHOBKA HAYYHOI'O BOIIPOCA,
BBIJIBI)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TMIOTE3, 00BsICHEHUE HAOII0AaeMOr0o
apiieHus. Onucanve PU3NYECKUx SIBJICHUHN C TOMOIIBIO MOJIENIEH.

Jlemoncmpayuu
MexaHuueckue, TEIIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHMUSL.
dusnyeckue MpuoOopkl U MPOoILIeIypa IPSIMbIX H3MEPEHUH aHAJIOTOBBIM U ITU(DPOBBIM
puOOpPOM.

Jlabopamopuvie pabomwl u onvimol

Ornpezenenue EeHbl JeICHUS Kbl U3MEPUTEIBLHOT0 Tpruoopa.

N3mepenue paccTosHUM.

N3mepenue 00bEMa )XUIKOCTH U TBEPAOTO Tea.

Onpenenenne pazMepoB MAIBIX TEIL

N3mepenue TeMneparypsl Mpy MOMOIITY KUJKOCTHOTO TEPMOMETPA U JTaTUHKa
TEMIIEPATYPHI.

[TpoBeneHue ucciie0BaHus MO MPOBEPKE TUIOTE3bI: JaTbHOCTh MOJIETA IIapUKa,
MYIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIe, YeM OOJIbIIE BHICOTA MTyCKa.

Pa3nen 2. [lepBoHayasibHbIe CBeleHUS 0 CTPOEHUHU BelllecTBA

CrtpoeHue BellecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mepbl. ONbIThI, JOKa3bIBAIOLIUE
JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBr>keHue yactull BemecTBa. CBA3b CKOPOCTH JIBUKEHUS YACTHILL C TEMIIEPATypPOH.
bpoynoBckoe asmxenue, nuddysus. BzanmoaeiicTBrue 9acTrIl BemecTsa: MPUTIKECHUE
Y OTTAJIKUBAHUE.

ArperatHble COCTOSIHHMSI BEIECTBA: CTPOCHHE Ta30B, JKUIKOCTEH M TBEPABIX
(KpucTainueckux) Tell. B3auMocBsI3b MEXIy CBOMCTBaMHM BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSIHUSX MU HMX aTOMHO-MOJIEKYJSPHBIM cTpoeHueM. (OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu

Hab6monenre 6poyHOBCKOTO JIBHIKCHUS.

Ha6monenune nuddysun.

HaGnronenue siBieHuil, OOBACHSIONIUXCS TMPUTHKEHUEM WIM OTTAJIKHBAHUEM
YaCTHI] BEIIIECTRA.



Jlabopamopuvie pabomwi u onvimol
Ornenka guameTpa aToMa METOJIOM PsAJIOB (C UCTIONb30BaHUEM (QoTorpaduii).
OnbITHI 110 HAOIIOJIEHUIO TETIOBOT'O PACIITMPEHUS Ta30B.
OnbITH IO OOHAPYKEHUIO JEHCTBUS CUJI MOJIEKYJIIPHOTO TIPUTSHKEHUSL.

Pa3znen 3. /IBu:keHHe U B3aUMO/IeiiCTBHE TeJl
MexaHnueckoe BH>KeHUEe. PaBHOMEpHOE U HEpaBHOMEPHOE JIBHKeHUE. CKOPOCTb.
CpenHsis CKOpOCTh P HEPABHOMEPHOM JIBMKEHUU. Pacyér myTy u BpeMEHU JBUKEHUSL.
SBnenune nHepuuu. 3aKOH MHEpLMU. B3anumoaeicTBue Ten Kak NpuYruHa U3MEHEHUS
CKOpPOCTH JIBHKEHHMS Tell. Macca kak Mepa MHepTHOCTH Tena. [ImoTHOCTH BemiecTsa.
CBs13b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHUIE 00BEMA BEIIIECTRA.

Cuna kak XxapakTepucTuka B3aumojaeicTBus Tei. Cuiia ynpyroctd v 3akoH I'yka.
M3mepeHue cuiibl C MOMOUIBIO TUHAMOMETPA. SIBIEHUE TATOTEHUS U cuiia Tskectr. Cuiia
TSXKECTH Ha JIpyrux miaHerax. Bec tena. Heecomocts. CrioxkeHue cuil, HalpaBiIe€HHbBIX
no oaHou mnpsmMoil. PaBHonelcTByromas cui. Cwia TpeHHsl. TpeHHE CKOJIbKEHUs U
TpeHHE NOKOA. TpeHue B IpupoIe U TEXHUKE.

Jlemoncmpayuu
Hab6mroienrie MexaHU4ecKoro JIBH>KEHUS Tena.
N3mepenune cKkopocTy NPSIMOJIMHEMHOTO IBUKECHUSL.
HaGmronenue siBjeHs] THEPIIUH.
Hab6mronenre u3MeHeHus: CKOPOCTH ITPH B3aUMOJICHCTBUU TEN.
CpaBHeHUE Macc 1Mo B3aUMOJICHCTBUIO TEII.
CroxxeHue Cuil, HalpaBJIEHHBIX 110 OJTHOW MPSMOM.

Jlabopamopuvie pabomsi u onvimul

OrnpesienieHre CKOPOCTH PABHOMEPHOTO JBMKEHUS (IIapUKa B KUJIKOCTH, MOJICIIN
AJIEKTPUUECKOr0 aBTOMOOUIISL U TaK Jajiee).

OnpeneneHue cpeHe CKOPOCTH CKOJbXKEHUsS OpyCcKa WM IapuKa 10 HAaKJIOHHON
IJIOCKOCTH.

OnpeneneHue MIOTHOCTH TBEPAOTO TENA.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh PacTsLKEeHUA (AeQopMaliim) npy>KHUHbI
OT NPUIIOKEHHOU CHUJIBI.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHUS OT Beca Teja
Y XapakTepa CONPUKACAIOIIUXCS IIOBEPXHOCTEM.

Pa3znen 4. JlaBiieHue TBEPABIX TeJl, )KHIAKOCTel U ra3oB

Hasnenue. CriocoObl yMEHBLIEHUS W yBEJIWYEHHs aAaBieHus. JlaBieHue rasa.
3aBUCUMOCTB JIaBJIEHUS raza or o0béMa, Temneparypsl. [lepenada naBnenust TBEpABIMU
TeJlaMM, JKUAKOCTIMH U ra3zamu. 3akoH [lackama. [IHeBMaThueckne MallWHBL.
3aBUCHUMOCTbh JIaBJICHMSI JKUAKOCTH OT TIyOuHBL. ['mapocTtaTudyeckuil mapamokc.
Coob1matomuecs: cocynbl. ['uapaBarueckue MeXaHU3MBbl.

Atmochepa 3emimmu u armocepHoe AaBieHue. I[IpUUYMHBI CyIECTBOBaHUS
BO3yIIHON oOonouku 3emun. OnwiT Toppudesum. M3mepenue armochepHOro



JaBJieHus. 3aBUCUMOCTh aTMOC(EPHOTO AaBJICHHUS OT BBICOTHI HaJl YPOBHEM MODSL.
[Tpubopsl 111 U3MepeHust aTMOC(PEPHOTo JaBICHUS.

JleficTBUE KUAKOCTH M ra3a Ha MOTpyKEHHOE B HUX Te0. BrITankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Jlemoncmpayuu

3aBUCUMOCTb JIaBJICHUSI Fa3a OT TEMIEPATYPHI.

[Iepenaua naBineHHs KUIKOCTHIO U ra30M.

Coob1aronuecs CoCy/Ibl.

I'mapaBnnueckuii mpecc.

[IposiBnenue aeiicTBUs aTMoc(hepHOTO TaBICHUSI.

3aBUCUMOCTh BBITAIKUBAIOIIEH CHJIBI OT 00BhEMA MOTPYKEHHON YacTH Teja U
IJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BhITATKMBAOIIEN CHJIBI BECY BBITCCHEHHOMW KHUJIKOCTH.

VYcnoBue muiaBaHus TEN IUJIABAHWE WM TOTPY)KEHHE TeJl B 3aBUCUMOCTH
OT COOTHOILIEHUS INIOTHOCTEW TeNA U KUIKOCTH.

Jlabopamopuvie pabomwi u onvimol

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BoJE OT 0OObEMaA MOTrpyKEHHOU
B KAJIKOCTb 4aCTH TeJa.

OnpeneneHue BBITAIKUBAIOUIEH CHIIBI, JEHCTBYIOLIEW Ha TENO, HOrPYXEHHOEB
YKUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKMBAIOIMIEN CHUJBL, JEWCTBYIOIIENM Ha TEJO
B KHUJIKOCTH, OT MAacCChl TEJIA.

OnebIThI, TEMOHCTPUPYIOLIME 3aBUCUMOCTD BBITAJIKUBAIOIIEN CHUJIBI, JTEUCTBYIOIIEN
Ha TeJIO B )KUJIKOCTH, OT 00bEMa MOTPYKEHHOM B KHUAKOCTh YaCTU TeJa U OT IJIOTHOCTU
YKUAJIKOCTH.

KoHcTtpynpoBanue apeoMeTpa WM KOHCTPYMPOBAHUE JIOJKH U OIpEAECIEHUE €€
IpPy30IOABEMHOCTH.

Pa3znen 5. PaboTa 1 MOIIHOCTb. DHEPTUst

Mexanuueckast pabota. MOITHOCTb.

[IpocThie MEXaHU3MBI: pblYar, 0JIOK, HAKJIOHHAs! MJIOCKOCTh. [IpaBuiio paBHOBeCHs
peiuara. [IpumeHeHue mnpaBuiia paBHOBECHsS pbluara K OJIOKY. «30J0TO€ MpPaBUIIO»
mexanuku. KI1J] mpocteix MexanusMoB. [IpocThie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanunueckas sHeprusi. Kunernueckas u noteHunanbHasa sHeprus. [IpeBpanienne
OJTHOT'0 BUJ]a MEXAaHUYECKOM SJHEPTUU B APYTOM. 3aKOH COXPAHEHHU S SJHEPIUU B MEXAHUKE.

Jlemoncmpayuu
[IpuMepsI TPOCTHIX MEXAaHU3MOB.

Jlabopamopuvie pabomsi u onvimul

Onpenenenvie pabOThl CWJIBI TPEHUS TNPU PABHOMEPHOM JBHXKEHUM Teja
10 TOPU30HTAIILHON TOBEPXHOCTH.

HccnenoBanue ycnoBHil paBHOBECHS pblUuara.



N3mepenue KIIJ] HakMOHHOM IIJIOCKOCTH.
N3yyeHne 3aKk0Ha COXpaHEHUsI MEXaHUYECKOU JHEPIUU.

8 KJIACC

Pa3nen 6. TenyioBbIe ABJIEHUS

OCHOBHBIE TIOJIOKEHHUSI MOJICKYJIIPHO-KUHETUYECKON TEOPUU CTPOCHHUS BEIIECTBA.
Macca 1 pazMepbl aTOMOB U MOJIEKYJ1. OTBITHI, TOATBEPKIAIOIINE OCHOBHBIE MOJI0KEHUS
MOJIEKYJIIPHO-KUHETHYECKOU TEOPUHU.

Mopgenu  TBEpAOro, JKUAKOIO M  Ta3000pa3HOr0  COCTOSTHUM  BEIIECTBa.
Kpucranmuyeckue u amopdusie Tena. OOBbsSICHEHHWE CBOWCTB Ta30B, JKUJIKOCTEH H
TBEPJIBIX TEJI HA OCHOBE MOJ0XKEHUN MOJIEKYIIPHO-KUHETUUECKOU Teopun. CMaunBaHue
Y KallWUSIPHBIE ABJIEHUS. TennoBoe paclInpeHue U CKaTHUe.

Temnepatypa. CBs3b TemMmnepaTypbl CO CKOPOCTbIO TEIJIOBOTO JBU)XEHUS YaCTHII.
Bayrpennsis sHeprus. CrocoObl U3MEHEHHS BHYTPEHHEW YHEPTHH: TeIuionepeaada u
CoBepiIeHHEe paboThl. Bujasl Teronepenadyu: TEIUIONPOBOJAHOCTh, KOHBEKIIHS,
W3JIy4YCHUE.

KomnaectBo TemiioThl. YenbHas TEINIOEMKOCTh BeImIeCTBA. TemIooOMEH H
TEIJIOBOE paBHOBECHE. YPpaBHEHHUE TersioBoro OanaHca. [lnaBrmeHue u oTBepleBaHUE
KPUCTAJUIMYECKUX BEIIECTB. YJIeNbHAs TeIioTa IuiaBieHus. IlapooOpazoBaHue u
koHjeHcanus.  HMcmapenme. Kumenue. VYaenbHas —Temjiotra IapooOpa3oBaHMS.
3aBUCHUMOCTh TEMIIEpATypPhl KHIIEHUS OT aTMOC(EPHOT0 JTaBICHUS.

BrnaxnocTs BO3ayXa.

DHeprus TOIIMBA. Y AebHas TEIIOTa CTOPAHMS.

[TpuHumnel padoTel TemnoBsix aApurateneit KIIJ[ tenmoBoro nurarens. TemnaoBsie
JIBUTATENH U 3aIUTa OKPYKAOLIEH CPEJIbIL.

3aKOH COXpaHEHUS U MPEeBpaIlleHHs] SHEPTUHU B TEIJIOBBIX MpoIeccax.

Jlemoncmpayuu
Hab6monenre 6poyHOBCKOTO IBHXKEHUSI.
Hab6monenne nuddysun.
Hab6mronenue sBieHnil cMauMBaHUs M KaTWJUISIPHBIX SBJICHHI.
HabGnronenue TemioBoro pacmmpeHust Te.
3menenne nmaBieHWsT ra3a TMpPU HW3MEHEHMH O00BbEMa MW HArpeBaHUU WA
OXJIAJKICHHH.
[IpaBuna u3MepeHus TeMIepaTyphl.
Buasr rerionepenaun.
OxtaxJIeHHE MPU COBEPIIICHUH PAOOTHI.
Harpesanwe ripu coBepiieHuH pab0OThl BHSIITHUMHU CHUJIAMH.
CpaBHeHHE TEIIIOEMKOCTEH pa3IMIHBIX BEIIECTB.
Habmonenne kunenus.
Habnronenme nocTossHCTBa TEMIIEpaTyphl TIPH TUIABJICHHUH.



Moienu TEmIOBEIX ABUTATENEH.

Jlabopamopmvie pabomwi u onvimol

OnbITEI MO OOHAPYKEHUIO ACHUCTBUS CUII MOJIEKYJISIPHOTO TIPUTSIKEHHUSI.

OnbITHI O BRIPAIIMBAHUIO KPUCTAJLIOB MOBAPEHHOW COJIM WJIM caxapa.

OnbITHl O HAOMIOACHUIO TETUIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH M TBEPABIX
TE.

OnpeneneHue qaBieHus BO3AyXa B OasIOHE WITPHILIA.

OnbITHl, AEMOHCTPUPYIOLIUE 3aBUCMMOCTh JAaBJICHHS BO3JyXa OT €ro oobéma u
HarpeBaHUs WU OXJIAXKICHMUS.

IIpoBepka rumoTe3sl JWHEHMHOW 3aBHCUMOCTH JIJIMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.

HabGnronenune n3MeHeHnsi BHyTPEHHEH SHEPTUU Tella B pe3yibTaTe TeIuionepe1adu
¥ PaOOTHI BHEIITHUX CHJL.

HccnenoBanue sBIieHUS TEIDIOOOMEHA TP CMENIMBAHUU XOJIOIHOW U TOpsUei
BOJIbI.

OnpeneneHne KOJMYECTBA TEIUIOTHI, TMOJYYEHHOTO BOJOM TMIpU TEIUIOOOMEHE
C HArpeThIM METAIUTMYECKUM LHJINHIPOM.

Ornpenenenne yaenbHOM TEINTOEMKOCTH BEILIECTBA.

Hccnenoanue npolecca UCIapeHHUs..

Ornpenenenne OTHOCUTEILHOM BIAKHOCTH BO3/1yXa.

Onpenenenue yaeabHON TEMIOTHI IUIABJICHHUS JIb/A.

Pa3znen 7. DiiekTpruecKue U MATHUTHbIE SIBJI€HHS

OnekTpuzanust Tel. J[Ba poaa dIeKTpUYEeCKUX 3apsanoB. B3aummopelicTBue
3apsHKEHHBIX Tel. 3akoH KyroHa (3aBUCUMOCTh CUJIbI B3aUMOCH CTBUS 3apSKCHHBIX TEJ
OT BEJIMUMHBI 3aPSIIOB U PACCTOSHUS MEXK]Ty TEJIaMu).

Onektpuueckoe mnosie. Hanpsok€HHOCTh  dnekTpuueckoro mosst.  [lpuniun
CYTIEPIIO3UIIMHU YIIEKTPUUECKHUX MoJiel (Ha KaueCTBEHHOM YPOBHE).

Hocutenn »aekTpuyeckux 3apsaoB. ODJEMEHTAPHBIA JJIEKTPUUECKUN  3apsi.
Crpoenue aroma. [IpoBONHMKHM W HUAJIEKTPUKU. 3aKOH COXPAHEHUS JJIEKTPUUECKOIO
3apsaa.

DJIEKTPUUYECKUM TOK. Y CIOBHUS CYIIECTBOBAHUS JIEKTPUUECKOT0 TOKa. VICTOUHUKH
MOCTOSTHHOTO TOKa. JIEHCTBUSI DJIEKTPUYECKOrO TOKa (TEIUIOBOE, XHUMHUYECKOE,
MAarHuTHOE). DJIEKTPUUYECKUM TOK B KHUJKOCTSIX U razax.

Onektpruueckas 1emnb. Cuna Toka. DieKTpuyeckoe HamnpsikeHne. ConpoTUBIEHUE
MPOBOJAHUKA. Y JAENbHOE CONPOTHUBJIICHHE BElIECTBA. 3akOH Oma [Jid y4dacTKa IIEIH.
[TocnenoBarenbHOE U ApAIUICILHOE COSUHEHUE MPOBOJHUKOB.

Pabora 1 MOIIIHOCTB AJMEKTPUUECKOro ToKa. 3aKoH Jkoyms—JIeHia. DnekTpudeckue
LEMU U TOTPEOUTEH NEKTPUIECKON FHepruu B ObITy. KOopoTkoe 3ambIKkaHuUe.

[ToctossHHBIE MarHuThl. B3auMojeicTBHE MOCTOSHHBIX MarHuTOB. MarauTHOE
nosie. MarHuTHOE MoJjie 3eMJIM U €ro 3HaueHue s KU3HM Ha 3emiie. OnbIT IpcTena.



MarauTHoe moJie AJIEKTPUYECKOro ToKa. [IpuMeHeHHe 3JIEeKTPOMArHUTOB B TEXHUKE.
JlelicTBHE MarHUTHOTO TIOJSI HA MPOBOJIHUK C TOKOM. DJEKTPOABUTATENL MTOCTOSHHOTO
TOKa. lcnonb30BaHWE DIEKTPOABUTATENICEM B TEXHUYECKHMX  YCTPOMCTBaX M
Ha TPaHCIOPTE.

Onbitel @apanes. SBieHHe >3JeKTpoMarHUTHOW wuHAYKIUU. [IpaBuno Jlenna.
DnektporeHepaTop. CriocoOb! MOTyUEeHHS dIIEKTPUUESCKON SHEPTUU. DISKTPOCTAHIIUHA HA
BO300HOBJIISIEMBIX UICTOYHUKAX YHEPTHUU.

Jlemoncmpayuu
DJIeKTpHU3aus TeIl.
JIBa posia 37EKTPUUYECKUX 3apsAI0B U B3aMMOJECHCTBUE 3apsIAKEHHBIX TEJL.
Y CTpOMCTBO U IEMCTBUE JIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS MHAYKITUSIL.
3aKOH COXpaHEHUS JIEKTPUUECKUX 3aPsA0B.
[IpOBOJTHUKY U TUSTIEKTPUKH.
MoenpoBaHuEe CUITOBBIX TUHUH 3JIEKTPUUECKOTO TOJIS.
MCTOYHUKH ITOCTOSTHHOT'O TOKA.
JIeCcTBUSA 3JIEKTPUYECKOrO0 TOKA.
DJIEKTPUYECKUN TOK B KHUJIKOCTH.
["a30BbIii pa3ps.
N3MepeHne cuibl Toka aMIIepMETPOM.
N3mepenne 3eKTpruyecKoro HarpsyKeHUs BOJTbTMETPOM.
Peocrar n marasuH conpoTHBIECHUN.
Bz3aumozneicrBue MOCTOSHHBIX MAarHUTOB.
MoaenupoBaHre HEBO3MOXHOCTH Pa3ACJICHUS ITOJIIOCOB MAarHUTA.
MoaenupoBaHre€ MarHUTHBIX MOJIEN TMTOCTOSTHHBIX MAarHUTOB.
OnbIT Ipcrena.
MaruutHoe noJie Toka. DJIEKTPOMAarHUT.
JlelicTBHE MAarHUTHOIO MOJISL HA MIPOBOJHUK C TOKOM.
DJIEKTPOABUTATENb ITOCTOSIHHOTO TOKA.
UccnenoBanue siBIEHUS SIEKTPOMArHUTHOW HHAYKIIHAHU.
OnbiTel @apajes.
3aBUCUMOCTh HAMPABJICHUS] UHAYKIIMOHHOTO TOKA OT YCIIOBUM €r0 BO3HUKHOBEHHS.
DIIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopusie pabomwi u onvimol
OnbITHI 10 HAOJFOICHUIO AJICKTPU3AIMHU TEJT MHAYKITUEH U MPU CONTPUKOCHOBEHUH.
HccnenoBanne neicTBUS SICKTPUYECKOTO TOJIST HA TPOBOJHUKH U TUDJICKTPHUKH.
COopka u nmpoBepka pabOThI JIEKTPUUECKOM 1EMU MOCTOSTHHOTO TOKaA.
N3mepenue u peryiarpoBaHue CUJIbI TOKA.
N3mepeHue u perympoBaHuE HAMIPSIKEHUS.
HccnenoBanue  3aBUCMMOCTH  CHJIBI  TOKa, HMAYIIETO  4Yepe3  pPe3ucTop,
OT COTPOTHUBJICHUS PE3UCTOPA U HAIIPSHKCHUS HA PE3UCTOPE.
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OnebIThl, JAEMOHCTPHUPYIOIIHE 3aBUCHUMOCTh 3JIEKTPUYECKOIO  COMPOTHUBIICHUS
IIPOBOJTHHUKA OT €T0 JJIMHBI, IUIOIIAAN ITONEPEYHOr0 CEUEHUS U MaTepraa.

[IpoBepka npaBuia CII0KEHUS HANPSKEHUN TIPU ITOCIEA0BATEIIbHOM COCIUHEHNUN
JBYX PE€3UCTOPOB.

[IpoBepka npaBuiia U1l CUJIBI TOKA IIPY MTAPAJUIEIbHOM COCIMHEHUU PE3UCTOPOB.

Onpenenenue padoThl JIEKTPUUECKOT0 TOKA, UAYIIETO Yepe3 pe3UCTOop.

OnpeneneHne MOIHOCTH 3JIEKTPUYECKOIO TOKA, BBIIEIIIEMON HA PE3UCTOPE.

HccnenoBanue  3aBUCMMOCTM  CUJIBI  TOKA, HMAYIIErO 4Yepe3  JaMIIOUKYy,
OT HAIIPSKEHUS Ha HEW.

Onpenenenune KII/] narpeBarens.

HccnenoBanne MarHuTHOrO B3aUMOZENCTBHUSI IIOCTOSSHHBIX MAarHUTOB.

N3ydeHne MarHuTHOTO MOJIsi HOCTOSTHHBIX MarHUTOB MPU UX 00bEAMHEHUU U
pa3acieHuN.

HccnenoBanue 1elCTBUS DIIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OnepIThl, JEMOHCTPUPYIOIIME 3aBUCHMOCTh CHJIBI B3aUMOJACWUCTBUSA KaTYLIKH
C TOKOM M MarHMTa OT CUJIbI TOKA U HAIIPABJICHUSA TOKA B KATYIIKE.

N3ydenue nericTBrUsI MAarHUTHOTO 110151 HA IIPOBOJTHUK C TOKOM.

KoncTpynpoBanue u usydeHue paboTsl 2JIEKTPOIBUTATEIS.

Nsmepenne K11/ anekTpoaBuraTesibHOM YCTAaHOBKH.

OMBITHI IO UCCIENOBAHUIO SABJICHUS JIEKTPOMATHUTHOW UHAYKIIUN: UCCIEN0BAHUE
V3MEHEHUW 3HAYECHUS U HAITPABIICHUS UHAYKIIMOHHOI'O TOKA.

9 KJIACC

Pa3nes 8. Mexannueckue siBJIeHHUSs

Mexannueckoe  ABWKeHME.  MarepuanbHas — Touka. (Cucrema  OTCYETA.
OTHOCHUTENBPHOCTh ~ MEXAaHWYECKOTO  JIBI)KEHHUS. PaBHOMEpHOE  MPSMOJIMHEWHOE
nerokeHue. HepaBHomepHOoe mpsMonMHENWHOe ABrKeHHe. CpelnHsss U MIHOBEHHAs
CKOPOCTB TeJa IIPU HEPABHOMEPHOM JIBUYKEHUU.

Yckopenue. PaBHoyckopeHHOE MpsIMOJIMHEHOE aBrxkeHHe. CBOOOAHOE MajieHHE.
Omnbrtel [Manues.

PaBHOMepHOE nBMXKEHME O OKpyx)HOCTH. lleppox um yacrora oOpameHus.
JIuHeiHas u yrinoBas CKOPOCTH. LIEHTpoCTpeMUTENbHOE YCKOPEHUE.

IlepBriit 3akoH Hprorona. Bropon 3axkon Herorona. Tperuit 3akon HeroToHa.
[IpyHOMN CynEPIIO3ULIAN CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cuia TPEHUS CKOJIbXKCHMS, CHIIA
TPEHUS MOKOSI, IPYyTUe BUAbI TPEHUS.

Cuna TSDKECTH U 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOAHOIO MaeHMS.
JBmxenue nnaner Bokpyr Connna. IlepBas xocmuueckas ckopocTb. HeBecomocTs n
IIEPETPY3KH.
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PaBHOBecue MarepuanbHOM TOYKH. AOCOMIOTHO TBEpAOE Tenmo. PaBHOBecue
TBEPZIOTO TEJA C 3aKPEIIEHHOM OChIO BpalieHus. MoMeHT cuibl. LIeHTp TsxecTu.

Nmnynee Ttena. M3menenue ummynbca. Mmnynsc cuiibl. 3aKOH COXPaHEHHS
UMITyJIbca. PEakTUBHOE IBUKEHHUE.

Mexannyeckasi pabota U MOUIHOCTh. PaboTa cui TsKeCcTH, YIpYyrocTH, TpeHUs.
Cas13b Hepruu 1 padboTel. [loTeHnnanbHas S3Heprus Tena, NOAHSATOro Hajl MOBEPXHOCTHIO
3emun. [loreHumanbHas >Heprus cxxkarou npyxuHsl. KnHernueckast sHeprus. Teopema
O KUHETUYECKOM 3HEpruu. 3aKOH COXPAHEHHSI MEXAHUYECKOW SHEPIHH.

Jlemoncmpayuu

Habmronenne MexaHM4ecKoro JBUKEHHUS Tela OTHOCUTENBHO pa3HbIX TeJl OTCUETA.

CpaBHeHUE YT U TPAEKTOPUI ABUKEHUS OJTHOTO U TOr'O K€ T€Na OTHOCUTEIILHO
Pa3HbBIX TEJ OTCUETA.

N3mepenne CKOpoCTH U yCKOPEHUS IPSIMOJIMHENHOTO JIBUKEHHS.

NccnenoBanne npu3HakoB PABHOYCKOPEHHOTO JBHKECHUS.

HaGmronenue qBukeHus Tena no oKpyKHOCTH.

HaOmiogenne MexaHWYeCKUX SBJICHUH, TMPOUCXOAIIMX B CHCTEME OTCYETa
«Tenexka» npu €€ pABHOMEPHOM U YCKOPEHHOM JABUKEHUU OTHOCUTENIBHO KaOWHETa
buzuk.

3aBHCUMOCTb YCKOPEHUS Tella OT MACCHI T€JIa U JEUCTBYIOIIEH HA HETO CUJIBI.

Habmronenne paBeHCcTBa CUJT TPU B3aUMOJICHCTBUU TEIL.

N3menenune Beca tena npyu yCKOPEHHOM JBUKEHUH.

[lepenaya umiynbca mpu B3aMMOAECUCTBUM TEIL.

[IpeoGpa3zoBanusl SHEPTUU NTPU B3AUMOJICHCTBUU TEN.

CoxpaHeHure UMITyJIbca IPU HEYNIPYTOM B3aWMOJICHCTBUU.

CoxpaneHnue UMIysbca Ipu a0COIIOTHO YIPYTOM B3aUMOICHCTBUU.

HabGnronenune peakTMBHOTO IBH)KCHHUS.

CoxpaHeHre MEXaHUYEeCKOW YHEPTUH MTPU CBOOOTHOM M ICHUH.

CoxpaHeHMEe MEXaHMYECKOM SHEPruM IpH JBWKEHUM Tejla IOof JEHCTBHEM

MPY>KUHBI.

Jlabopamopuvie pabomwl u onvimwl

KoncTpynpoBanue Tpakta i pa3roHa U JajdbHEHUIIEro paBHOMEPHOTO JIBUKCHHSI
HIapUKa WA TEIEKKH.

Omnpenenenue cpenHeld CKOPOCTU CKOJIbXEHUS OpycKa WM JIBHXKEHUS IIapUKaIo
HAKJIOHHOW IMJIOCKOCTH.

Omnpenenenue yCKOpEHHUs Tela MPU PAaBHOYCKOPEHHOM JIBMKEHUU IO HAKIOHHOM
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHU MPHU PAaBHOYCKOPEHHOM JBM)KEHUU
0e3 HaYaJIbHOM CKOPOCTH.

[IpoBepka rumoTresbl: €ciid NMPU PAaBHOYCKOPEHHOM JIB)KEHUM Oe€3 HadajJbHOU
CKOpPOCTHU IIyTH OTHOCSATCA KaK Psii HEYETHBIX YHCENI, TO COOTBETCTBYIOIINE POMEXKYTKHU
BPEMEHHU OJIMHAKOBBI.
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HccnenoBanne 3aBUCMMOCTH CHJIBI TPEHHSI CKOJNBKEHHUSI OT CHJIBI HOPMAJIBHOTO
JTaBJICHUSI.

Omnpenenenue kodpPpuirmeHTa TPEHUS CKOJIbKEHUS.

Onpenenenue kECTKOCTH NPYKUHBI.

Onpenenenrie pabOThl CWIBI TPEHUS TP PABHOMEPHOM JBUKCHHU TeJa
110 TOPU30HTATIHLHON MTOBEPXHOCTH.

Omnpenenenue pabOThl CHIIBI YIPYTOCTH IPU MOABEME Ipy3a € MCIOJIb30BAHUEM
HETIOJIBMKHOTO U TIOJIBUKHOTO OJIOKOB.

N3ydeHune 3aKkoHa COXpaHEHUs SHEPIUU.

Pa3znen 9. Mexannueckue KoJ1e0aHUA M BOJTHBI

Kone6arensnoe nBuwxkenue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHH: MEpHUO,
yacTtora, amIuIMTyAa. MareMaTuyecKud W NPYKUHHbIA MasTHUKU. [IpeBpamieHue
SHEPrUH MPH KOJIeOATETHHOM ABMKCHUU.

3aryxaroue kosneOaHus. BeiHyxkneHnneie xosiebanus. Pezonanc. Mexannueckue
BOJIHBL. CBOMCTBAa MEXaHWYECKHX BOJH. [IpomonbHbIE W momnepedHble BOJIHBL J[InMHa
BOJIHBI M CKOpPOCTb €€ pacrnpocTpaHeHUs. MexaHHMYecKue BOJHBI B TBEPIOM TeEIE,
CEHCMHUYECKUE BOJIHBI.

3Byk. I'poMkocTh 3Byka u BbicoTa ToHa. Otpaxenue 3Byka. WMHppa3Byk u
YIIBTPa3BYK.
Jlemoncmpayuu

HabGnronenue konebaHuil Tel noj 1eHCTBUEM CUJIbI TSXKECTU U CHIIbI YIIPYTOCTH.

HabGnronenue konebaHuil rpy3a Ha HUTU U Ha TIPY>KUHE.

Habnronenue BoIHYXACHHBIX KOJI€OaHUN U pe30HaHCa.

PacnipoctpaneHre npoAoIbHBIX U MONEPEYHBIX BOIH (HA MOJENH).

HaGmronenne 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHUYECKUI PE30HAHC.

Jlabopamopnvie pabomwi u onvimol

Omnpenenenue 9acToOTH U MIEpUOJIa KOJIeOaHWi MaTeMaTHIeCKOro MasiTHUKA.

Omnpenenenue 4acTOTH U MepUoja KoJIeOaHi MPYKUHHOTO MasiTHUKA

HccrnenoBanne 3aBUCMMOCTH TIEpHUO/a KOJIEOAHUH MOABEIIEHHOTO K HUTH Tpy3a
OT JJIMHBI HUTH.

HccnenoBanue 3aBUCMMOCTH TE€pHOJa KOJEOAHUM TPYKMHHOTO MAasTHUKA
OT Macchl Tpy3a.

[TpoBepka HE3aBUCUMOCTH TNeproa KojaeOaHuil rpy3a, MOABEIICHHOIO K HUTH,
OT Macchl Ipy3a.

OnbITh, JEMOHCTPUPYIOIIME 3aBUCHMOCTb Mepuoja KoJeOaHUN MPYKUHHOTO
MasTHHKA OT MaCChl TPy3a U KECTKOCTH TIPYKUHBI.

N3mepenune yckopeHusi CBOOOIHOTO TaICHHMS.

Pa3znen 10. DinekTpoMarHuTHOE 1MoJie M 3JIEKTPOMATrHUTHBIE BOJIHBI
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DIIEKTPOMAarHuTHOE ToJIe. DIIEKTpOMarHUTHbBIE BOJIHBI. CaoiicTBa
ANeKTpoMarHuTHbIX ~ BoJiH. Illkama  smekTpomMarHUTHBIX  BoOJH.  Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJH JIJIsl COTOBOM CBSI3U.

DJIeKTpOMaruuTHas npupoja ceera. CKopocTh cBeTa. BOIHOBBIE CBOICTBA CBETA.

Jlemoncmpayuu
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BoaHoBEIE CBOICTBaA CBETA.

Jlabopamopnvie pabomwi u onvimol
N3ydyenue cBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMIIBHOTO TenedoHa.

Pa3nen 11. CBeToBbIe SIBJICHUSA

JlyueBass mogmenb cBera. Mcrounuku cBeta. lIpsMoiMHEWHOE pacnpOCTpaHEHUE
ceera. 3armeHus ConHua u Jlywel. Otpaxkenue cBeta. Ilmockoe 3epkano. 3akoH
OTpa)KEHUsI CBETA.

[Ipenomnenue cBera. 3aKOH MpenoMIIeHHs cBeTa. [loHOE BHYTpEHHEE OTpaKEHHUE
ceTa. Mcnosb30BaHye NOTHOrO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOJIAX.

JIunza. Xox myueit B aun3ze. OnTtuueckas cuctema ¢oroarnmapaTa, MUKPOCKOIA U
Teneckona. ['na3 kak onruyeckas cucreMma. bim3opykoCcTs M JATbHO30PKOCTb.

Paznoxenue 6enoro csera B cnekTp. OnbiTel HetoToHa. CriokeHne crekTpaibHbIX
1BETOB. J(ucnepcus ceera.

Jlemoncmpayuu
[IpsamonuHerHOe pacpoOCTpaHEHUE CBETA.
OTtpakeHue cBeTa.
[Tomyuenue n300paxeHui B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[IpenomiieHue caera.
OnTuueckuii CBETOBO/I.
Xop tydelt B coouparonien JuH3e.
XoJ Jiyder B paCCEUBAOIIECH JIMH3E.
[Tomyuenune n300paxxeHuii ¢ MOMOILIBIO JINH3.
[Tpunuun aeiicTBus Goroanmnapara, MUKPOCKOIIA U TEJIECKOIIA.
Mopens ria3sa.
Paznoxxenue 0enoro cBera B CIEKTP.
[Tomydenue 6e10ro CBETa MPYU CIOKEHUU CBETA PA3HBIX LIBETOB.

Jlabopamopmvie pabomwi u onvimol
HccnenoBanue 3aBUCUMOCTH YTJIa OTPaXXEHUSI CBETOBOTO JIyda OT yriia MajeHusl.
N3ydenue xapakTepucTUK U300pakeHHs TIPeIMeTa B IIJIOCKOM 3€pKajle.
HccnenoBanne 3aBUCUMOCTH YTJIa TIPEJIOMIICHHSI CBETOBOTO JIyda OT yrJjia MmaeHus
Ha TPAHUIIE «BO31YX—CTEKIIO».
[Tonyuenue nzo0paxeHuii ¢ TOMOIIBbIO COOUPAIOIIEH JTUH3HI.
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Omnpenenenue GOKYCHOTO pacCTOSHUSI U ONTHYECKON CUIIbI COOMPAIOIEH JINH3BL.

OmnbITHI IO PA3I0KEHUIO OEJIOr0 CBETa B CHEKTP.

OnbITEI IO BOCHIPUATHIO LIBETA MPEAMETOB IIPU UX HAOIIONEHUN Yepe3 LIBETOBBIE
(UIBTPBL

Paznen 12. KBanTOBbIE SIBJICHHSA

Oneitel Pezeppopna u rmuianerapHas mojenb aroma. Mogens aroma bopa.
Hcnyckanue u nornouieHue ceera aroMoM. KBaHTel. JInHENYaThIe CIEKTPBI.

PanuoaktuBHOCTE. Anb(a-, 6eTa- u ramma-u3nydenus. CTpoeHre aTOMHOTO SIpa.
Hyknonnas monens aromHoro sapa. M3oronsl. PaguoaktuBHbie npeBpaiieHus. [lepuon
MoJypacnazga aTOMHBIX SIIAED.

SAnepHble peakuyn. 3aKOHbI COXPAHEHUS 3apSAA0BOTO U MaCCOBOT'O YMCEN. DHEPIUs
CBA3M aTOMHBIX snep. CBsI3b Macchl U 3HEPruu. Peakuuu cuUHTE3a W JIEJEHUs SIep.
Hctounnku sHeprun CoiHLa U 3BE3I.

SnepHas odHepretuka. JleWCTBUA PpPaJMOAKTUBHBIX M3JIYYEHUHM HA JKUBBIC
OpraHHU3MBl.

Jlemoncmpayuu
CrexTpbl U3Iy4eHUs U MOTJIOICHHUS.
CnexTpsl pa3IM4HbIX Ta30B.
CnekTp Bojopoa.
HabGnronenue TpekoB B kamepe BusbcoHa.
Pabota cu€Tunka HOHU3UPYIOIINX U3ITYICHUH.
Perucrpanus uznydeHust IpupoIHbBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopmwie pabomwi u onvimol

HaOroienune CIuTONIHbIX U JIMHEHYAThIX CIIEKTPOB U3ITydSHHUSI.

HccrienoBanne TPEeKOB: M3MEPEHUE SHEPTrUU YACTHIIBI IO TOPMO3HOMY ITYTH
(o pororpadusm).

N3mepenre paquoakTHBHOTO ()OHA.

IToBTOpPHTEIBbHO-0000IAO NI MOAYJ/Ib

[ToBTOpUTETHLHO-0000IIAIONTUH MOAYJIh TPEAHA3HAYCH ISl CUCTEMATU3AHNHA H
000011IeHUs TPEIMETHOTO COACPKAHUS U ONBITA JEATEIBHOCTH, MPUOOPETEHHOTO MPH
U3YYeHUH BCEro Kypca (U3MKH, a Takxke [ T[OATOTOBKM K OCHOBHOMY
rOCyJapCTBEHHOMY AK3aMEHY 10 (pu3uKe I 00y4aromuxcsi, BBIOpaBIINX ITOT YUCOHBIM
IIPEIMET.

[Ipn wW3ydyeHMH [aHHOTO MOXYJS PEANM3yIOTCd W CUCTEMATU3UPYIOTCS BHUJIBI
NeSATEeNbHOCTA, HAa OCHOBE KOTOPBIX OOECNEYMBAETCA AOCTHMIKEHHE NPEIMETHBIX U
MeTarpeIMeTHbIX TJTAHUPYEMBIX pE3yIbTATOB o0y4deHus, dopmupyercs
€CTECTBEHHO-HAay4YHasi TPAMOTHOCTb: OCBOEHHME HAy4YHBIX METOJOB HCCIIEJOBAHUS
SIBJICHUU TIPUPOJIBI U TEXHUKU, OBJIAJICHUE YMEHUSIMU OOBSICHATH (PU3UUECKUE SIBJICHUS,

15



MPUMEHSISL TIOJIyY€HHBbIE 3HAHUWS, pelarh 3aJadyd, B TOM 4YHCIE KadyE€CTBEHHBIE H
AKCIIEPUMEHTAIILHBIE.

[IpuHIMNIIMATBHO AEATEIBHOCTHBIN XapaKTep JAHHOIO pa3Aesa Peaanu3yeTcs 3a CUET
TOT0, UTO OO0 yUarOIIKUecs BBITOIHSIIOT 33/IaHUs, B KOTOPBIX UM Mpe/jIaraeTcs:

Ha OCHOBE IMOJIYYCHHBIX 3HAHUM pacro3HaBaTh U HAYYHO OOBSCHATH (PU3MUECKUE
ABJIEHUS B OKPYXKAIOLIEH IPUPOJIE U OBCEIHEBHOU KU3HU;

UCIOJIb30BaTh HAYYHBIC METObI UCCICNOBAHMS (DU3UUECKUX SBICHUM, B TOM YHCIIE
JUJIS1 IPOBEPKHU TUMOTE3 U MOJYYEHUS] TEOPETUUECKUX BHIBOJIOB,;

OOBSCHATh HAyYHBIE OCHOBHI HamOOJiee BAXKHBIX JIOCTHKEHUN COBPEMEHHBIX
TEXHOJOTUM, HampuMep, NPAKTUYECKOrO HWCIOJIb30BAHUS PA3IUYHBIX HCTOYHHKOB
DHEPIMM Ha OCHOBE 3aKOHA IMPEBPALLICHUS W COXPAHEHUS BCEX HW3BECTHBIX BHJIOB
SHEPIUH.
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IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®PU3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3ydyenue ¢u3nKM Ha YpPOBHE OCHOBHOI'O 00IIEro o0Opa3oBaHUsl HaIpaBiICHO
Ha JOCTM)KCHHE JMYHOCTHBIX, METalpeIMETHBIX M TPEAMETHBIX 00pa3oBaTelbHbIX
pE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynprate msydenus (u3MKM Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUS
y o0y4arorierocst 0yayT cOpMHUPOBaHBI CICIYIONINE TUIYHOCTHBIE PEe3yJIbTAThI B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUSI:

NPOSIBIICHHE WHTEPeCca K UCTOPUHU M COBPEMEHHOMY COCTOSTHUIO POCCHICKOM
(bu3uYeCcKON HAYKH;

IIEHHOCTHOE OTHOIIICHHE K TOCTHKECHUSM POCCUICKUX YIEHBIX-(DHU3HKOB,;

2) rpaKIaHCKOr0 U TyXOBHO-HPABCTBEHHOI' 0 BOCTIMTAHMSI:
TOTOBHOCTh K aKTHBHOMY yYacCTHIO B OOCYXICHHH OOIIECTBEHHO-3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM TPUMEHEHUEM JOCTIKEHUHN (DU3UKHU;
OCO3HAHUE BAKHOCTH MOPATLHO-3TUYECKUX TPUHIIUIIOB B IEATEIILHOCTH YUEHOTO;

3) 3CTeTHYECKOr0 BOCIIUTAHMS:
BOCIIPUATHE DCTETMUYECKUX KAuyeCTB (DM3MYECKOM HayKu: €€ TrapMOHHYHOIO
HOCTPOEHMSI, CTPOrOCTH, TOYHOCTH, JIAKOHUIHOCTH,

4) HeHHOCTH HAYYHOI' 0 IIO3HAHMUSI:

OCO3HaHUE LIEHHOCTH (DU3MUECKON HAyKH KaK MOIIHOIO MHCTPYMEHTa MO3HAHUS
MHpPA, OCHOBBI Pa3BUTHs TEXHOJIOTHUM, BAXKHEHIIIEH COCTABIIIOLIEH KYIbTYPBI;

pa3sBUTHE HAYYHOM JHOOO3HATEILHOCTH, HHTEpeca K HCCIEN0BATEIbCKON
NEATEIIbHOCTH;

5) popmupoBanus KyJIbTYPHI 3/10POBbS H M OIIHOHAJIBLHOT 0 0J1ATONOJTYYHsI:
OCO3HAHHME LIEHHOCTH  Oe3omacHoro oOpa3a KU3HHM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXKHOCTH IMpaBMiI 0€30MacHOro MOBEACHHS HAa TPAHCIIOPTE,
Ha J0porax, ¢ 3JeKTPUYECKUM U TEIUVIOBBIM 000PY/IOBAHUEM B JOMAILIHUX YCIOBHSIX;
c(hOpMHUPOBAHHOCTh HaBbIKA PEQUIEKCUU, MPU3HAHKE CBOETO IpaBa Ha OIIMOKY U
TaKOI'o XK€ IpaBa y Apyroro 4eiuoBeKa;

6) TPy/10BOr0 BOCIIUTAHMS :

AKTUBHOE YyYacTMe B PEIICHUU TNPAKTUYECKUX 3adad (B paMKax CEMbH,
o0pa3oBaTeIbHONW OpraHW3allMK, TOpoJa, Kpas) TEXHOJOTMYECKOM W COIMAIbHON
HAIPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIe U PU3NYECKUX 3HAHUM;

MHTEPEC K MPAKTUIECKOMY U3YUCHUIO PO eCcCuii, CBI3aHHBIX C (PU3HKOM;
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7) 3KOJIOTHYECKOT0 BOCTIUTAHMA:

OpUEHTAIIMSl HA MpUMEHEeHHE (PU3MUECKUX 3HAHUM JJIs PEIICHHs 3a1a4d B 00JlacTu
OKpY>KaroIiel cpeibl, INIAHUPOBAHUS MTOCTYIKOB U OLICHKU UX BO3MOKHBIX IMOCIICCTBUM
JUISL OKPYXKAKOUIEH CPEJIbL,

OCO3HaHHUE TN100aTBHOr0 XapaKkTepa FIKOJIOTMYECKUX MPOOJIEM U MyTEeH UX PEIICHUS;

8) ananTanuy K H3MEHAIOIMMCS YCJIOBHSIM CONMAIBLHOI H PUPOHOM cpebl:

NOTPEOHOCTh BO B3aWMOJCHCTBUU TIPH BBHIMOJHEHWU HCCIEIOBAHUN M TIPOEKTOB
bu3nuecKol HaNPaBICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSIM JPYTUX;

MOBBIIIIEHUE YPOBHS CBOEH KOMIETEHTHOCTU Yepe3 MPAKTHUYECKYIO JESITEIbHOCTS;

noTpeOHOCTh B (POPMUPOBAHUHU HOBBIX 3HAHUI, B TOM YHUCIIE (OPMYIMPOBATH UJICH,
MOHSTHS, TUTIOTE3bI 0 GU3NIECKUX 00BEKTAX U SBJICHUSIX;

oco3HaHue ne(PUIUTOB COOCTBEHHBIX 3HAHMNA W KOMIIETEHTHOCTEH B 00JacTH
busuKy;

TUTAHUPOBAHUE CBOETO Pa3BUTHUS B MPUOOPETCHWU HOBBIX (U3MUECKUX 3HAHUM;

CTpEMJICHHE aHAIM3UPOBATh M BBISIBIISITH B3AUMOCBSI3U IIPUPOIBI, OOIIECTBA U
YKOHOMUKH, B TOM YHUCJIC C UCIIOIb30BaHUEM (QU3NUYECKUX 3HAHUM;

OIICHKA CBOWIX JIEUCTBUM C YUETOM BIMSHUS HA OKPYXKAIOIIYIO CPENY, BO3MOKHBIX
rJ100aJTbHBIX MTOCIEICTBUM.

METAIIPEIMETHBIE PE3YJIbTATBI

B pesynbraTe OCBOEHHS MpOrpamMmbl M0 (PU3UKE HAa YpPOBHE OCHOBHOI'O OOILEro
oOpa3zoBaHusi y oOydarouierocss Oyayr copMuUpOBaHbl METalpeAMETHbIE PE3yJIbTaThl,
BKJIIOYAIOIIHE TO3HABATEbHbIE YHUBEPCAIbHbIC YUeOHbIE NEHCTBUS, KOMMYHUKATUBHBIC
YHUBEpCaIbHbIE YueOHbIE IEHCTBUS, PETYJIATUBHbBIE YHUBEPCATbHbICYU€OHbIE TEHCTBUSL.

Ilo3HaBaTe/IbHbIe YHUBEPCAJIbHBbIE YUeOHbIE eCTBHS
Bba3oBble JioruuecKkue A1ecCTBHA:

BBISIBISITh M XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB (SIBJIICHUH);

yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIIACCH(PUKAIINK, OCHOBAHUS
JJ1s1 O0OOIIICHUS U CPAaBHEHUS;

BBISBJISITH 3aKOHOMEPHOCTH U MPOTHBOPEUHUS B paCCMaTPUBAEMbIX (paKTax, TaHHBIX
¥ HAOJTIOICHHSIX, OTHOCSAIIUXCS K (DU3UICCKUM SIBIICHUSIM;

BBISBJISITH IPUYUHHO-CIICACTBEHHBIE CBSI3U TIPH M3yYeHUN (U3UYECKUX SBICHUN U
MIPOIIECCOB, JENaTh BBIBOABI C HWCIIONB30BAHUEM JEAYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKIIOYEHUH, BEIIBUTATh TUITOTE3bI O B3aMMOCBS3IX (DU3NICCKUX BEIIMYWH;

CaMOCTOSITENILHO BBIOMpaTh CHocoO pemieHus: yd4eOHOM (u3MYecKol 3aaauu
(cpaBHEHHE HECKOJILKUX BApUAHTOB PEIICHHUS, BLIOOp Hanbosee MoAXOSIIEero ¢ yaéToM
CaMOCTOSITETILHO BBIJICTICHHBIX KPUTEPUEB).

18



ba3oBble uccienoBareabcKkue 1eiCTBUA:

UCIIOJIb30BAaTh  BOMPOCHI KAaK  HCCJIENOBATEIbCKUM  HMHCTPYMEHT IIO3HAHUS,

MPOBOAWTh TI0 CAMOCTOSITEILHO COCTABIICHHOMY IIJIaHY OIBIT, HECJIOKHBIHA
busznvecknii  SKCIEPUMEHT, HeOONbIIoe UCClIeAoBaHNE (U3NIECKOTO  SIBICHUS;

OIICHMBATh HAa MPUMEHUMOCTh U JIOCTOBEPHOCTH MH(POPMAIIHIO, TIOTYYEHHYIO B X0JI¢
WCCJICIOBAHUS WU DKCTICPUMEHTA,

CaMOCTOSITETLHO  (OPMYIIUPOBATH OOOOIIEHHWS W BBIBOJIBI IO pe3yibTaTam
IPOBEAEHHOTO HAOIIOICHUS, ONBITA, UCCIICTOBAHNS;

IPOrHO3MPOBATh BO3MOXKHOE JalbHEHIIee pa3BUTHE (PU3UYECKUX IMPOIIECCOB,a
TaK)K€ BBIJIBUTATH MPEITOIOKEHUSI 00 UX Pa3BUTHU B HOBBIX YCIIOBUSIX M KOHTEKCTaX.

Pabora c undopmanueii:

OPUMEHSTh PA3IUYHBIE METOJbl, WHCTPYMEHTBHl M 3alpOChl MpPHU  IOHCKE
u orbope nHbOpMAIIUK WM JaHHBIX C YYETOM MPEIIoKeHHONW yuyeOHOM (u3nyeckon
3aj1a4uu;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh W  WHTEPIPETUPOBATH  HHPOPMAIIHIO
Pa3IMYHBIX BUAOB U (OPM IIPEICTABICHUS;

CaMOCTOSITEJILHO BBIOMPATh ONTUMAJIBHYIO (OpMY MpEeACTaBIeHUs UH(POPMAUU U
WUTIOCTPUPOBATh pEIllaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH, HHOU
rpaduKoil U UX KOMOWHAIIUSAMHU.

KoMMyHuKaTHBHBIC YHHUBEpPCAJbHbIC Y4eOHbIE 1eHCTBHS:

B XO0JIe€ OOCYXJEHHUs y4yeOHOro Marepuaia, pe3yJbTaToOB JadOpaTOpHBIX padOT
¥ TIPOCKTOB 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYK/1a€MOI TeMbl M BBICKA3bIBATh UICH,
HalleJICHHbIE Ha PEIICHNE 3aJ]aul U MoepKaHue OJaroenaTeIbHOCTH OOIICHHUS,;

COIOCTaBIISITh CBOM CYXKJEHHS C CYXICHUAMH JAPYrUX YYaCTHUKOB JUAJOra,
OOHaApYKMBATh Pa3IUYUe U CXOJCTBO MO3UIUH;

BBIPAXKaTh CBOIO TOUKY 3PEHUSI B YCTHBIX U MUChbMEHHBIX TEKCTAaX;

nyOJIMYHO TPENCTaBIATh PE3YJbTaThl BBIMOJIHEHHOTO (PU3UYECKOTO OIMbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, TPOEKTA).

MOHMMATD U UCIIOIb30BaTh MPEUMYIIIECTBa KOMaHIHON U WHIUBUAYAIbHON paOOTHI
IIPU PEIICHUU KOHKPETHON PU3nvecKoi mpodIeMbl;

MPUHUMATH €I COBMECTHOM JIEATENbHOCTH, OPraHU30BBIBATH ICHCTBUS MO €&
JOCTHKCHHIO: PACIPENeIsITh POIH, 0OCYX AAaTh MPOILECCHl U PE3yabTaThl COBMECTHOM
paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFO/ICH;

BBINOJIHATH CBOIO YacTh PabOTHI, TOCTUrasi KAUECTBEHHOI'O pe3yibTara MO CBOEMY
HaMpaBJICHUIO U KOOPIAUHUPYS CBOU JCHCTBUSI C IPYTUMHU YI€HAMH KOMaH/Ibl;

OLIEHMBAaTh KayeCTBO CBOEr0 BKJIaJa B OOMMHA MPOAYKT IO KPUTEPUSIM,
CaMOCTOSTEIILHO C(HOPMYIIMPOBAHHBIM YJACTHUKAMH B3aUMOJIE€H CTBHSL.
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PeryasitTuBHbIC yHHBepCaJIbHbIE Y4eOHbIEC JeHCTBUA
Camoopranusanus:

BBISIBJISAITh IIPOOJIEMBbl B JKM3HEHHBIX M YYEOHBIX CUTYalUsIX, TPEOYIOLIUX IS
pelieHus (pU3NIECKUX 3HaAHU;

OpPUEHTUPOBATHCS B PA3IMYHBIX MMOAXO0AAaX MNPUHATHS PEIIeHUI (MHIUBUIYaTbHOE,
MPUHATUE PELIEHUS B TPYIIE, TPUHATHE PELICHUHN TPYIION);

CaMOCTOATENIbHO COCTABJIATh AJTOPUTM pelIeHUs (GU3NYECKOW 3a7aud WM IUIaHa
UCCIIEIOBaHUA C Y4YETOM HMMEIOUIUXCS PECYpcOB U COOCTBEHHBIX BO3MOXHOCTEM,
apryMeHTHPOBATh MPEAJIaracMble BAPUAHTHI PEILICHUN;

JieNath BEIOOP M OpaTh OTBETCTBEHHOCTD 32 PELICHUE.

CaMOKOHTPO/Ib, IMOLMOHAIBHbBIN HHTEJIEKT:

JaBaTh AaJEKBaTHYIO OLIEHKY CHUTyallMd M MpeQiaratb IUIAaH €€ H3MEHEHUS;

OOBSICHATH MPUYHMHBI JOCTHXKEHUS (HEAOCTHKEHHUS) PE3yJIbTaTOB ACSTENbHOCTH,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JEATENBHOCTh (B TOM 4YHCIE B XOJ BBIITOJIHEHUS
(Gu3NYECKOro WCCIENOBAaHUS WM TPOEKTAa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBIINXCSA CUTYal[ul, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKIINX TPYAHOCTEN;

OLICHUBATHh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIIOBUSM.

CTaBUTh ce0s HAa MECTO JPYroro 4eloBeKa B XOJ€ CIOpa WM JAMCKYCCUU Ha
Hay4HYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHHUSI U JIOTUKY APYTOroO.

OpU3HaBaTh CBOE MPAaBO Ha OMIMOKY MpU pEIICHHH (PU3NYECKUX 3aJad WU
B YTBEP)KJECHHUAX HAa HAYYHBIE TEMBI U TAKOE K€ MPaBo JAPYroro.

INPEAMETHBIE PE3YJIbTATBI

K konmy oOydenuss B 7 kjacce MpeaMETHBIE Pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y 00 YyUAIOIINXCS YMEHUM:

UCIIOJIb30BaTh TMOHATHUSA: (U3MYECKUE W XUMUYECKHUE SIBICHMS, HaOII0ACHUE,
HKCIIEPUMEHT, MOJIEb, TUIOTE3a, €AUHMIIBI (U3MUECKUX BEJIUYMH, aTOM, MOJIEKYIa,
arperaTHbIe COCTOSIHUSI BemiecTBa (TBEPAOE, KUAKOE, ra3000pa3HOE), MEXaHUYECKOE
IBUKEHHE  (paBHOMEpPHOE,  HEpaBHOMEpPHOE,  NPSAMOJIMHEHHOE),  TpPaeKTOpHUsi,
paBHOACHCTByIOmAas cui, JAegopmanus (ympyras, IUIacCTHUEcKas), HEBECOMOCTb,
COOOMIAIOIINECS COCY/IBI;

paznuuath sBieHUs (nuddy3us, TEMIoBOe JBMKEHHE YacCTUIl BEIECTBaA,
paBHOMEpPHOE JBUKEHUE, HEPABHOMEPHOE JBUKCHUE, UHEPIUs, B3aUMOJICHCTBUE TEll,
paBHOBecHE TBEPABIX TENI C 3aKPEIUIEHHOW OChIO BpaIleHHs, Tepenada IaBICHUS
TBEPIABIMHU TEJIAMH, XHUIKOCTIMU M Ta3aMH, aTMOc(epHOE IaBiieHWE, IUIaBaHUE Te,
MIPEBPAIICHNS MEXaHUYECKOW DPHEPTryr) 1O OMHMCAHHWIO MX XapPaKTEPHBIX CBOMCTB W HA
OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBIICHUE;

pacro3HaBaTh MPOSBICHUE HM3YUYCHHBIX (PU3NYECKUX SBJICHUHW B OKPYKAIOIIEM
MUpE, B TOM YHclie PU3NIECKUE SIBJICHUS B IPUPO/IS: MPUMEPHI IBUKEHUS C Pa3THIHBIMU
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CKOPOCTSIMA B XMBOW WM HEXWBOW INPUPOJE, NECUCTBUE CWIBI TPEHHUsS B INPUPOLE U
TEXHUKE, BJIMSHUE aTMOC(EpPHOro JaBJICHUS Ha >KUBOM OpraHu3M, ILJIABaHHE phIO,
pblYarv B Telle YEJIOBEKa, MPU 3TOM MNEPEBOAUTH MPAKTUUYECKYIO 337ady B y4eOHYIO,
BBIJICIISITH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKHM) GU3UUECKUX SBJICHUM;

ONKCHIBATh HM3YUYCHHBIC CBOWCTBA Tel W (PU3UYECKHE SIBICHUSA, WCIOIb3Ys
(bu3nYecKre BEIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BPEMSs, MyTh, CKOPOCTh,
CpeaHssl CKOPOCTbh, CUJIa YIIPYIOCTH, CHJIA TSKECTH, BEC TE€Jla, CUJla TPEHUsI, JaBJICHUE
(TBEpIOro Tena, KUIAKOCTH, rasa), BBITAJKUBAIOLIAS CHJIA, MEXaHH4Yeckas padorta,
MOIIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(QQUIMEHT TOJE3HOro JeHCTBUS
MEXaHU3MOB, KMHETHYECKas W MOTCHIMalbHAs SHEPrus), NpU OMUCAHUM MPABUIHHO
TpPakTOBaTh (PM3UYECKUIN CMBICIT UCIIOIb3YEMBIX BEJIMUYMH, UX 0003HAYEHUSI U €IMHUIIBI
¢u3nyecKuX BETUYMH, HAXOAUTh (POPMYIBI, CBS3bIBAIONINE JaHHYIO (PU3UUYECKYIO
BEJIMYMHY C JPYTUMH BEJIMYMHAMH, CTPOUTH TpadUKH HM3YUEHHBIX 3aBUCUMOCTEN
(bu3HYEeCKNX BETUINH;

XapaKTepu30BaTh CBOMCTBA TeJ, (U3MUECKHUE SIBJICHHS M MPOIECCHl, MCIONb3Ys
IpaBWiIa CIOXKEHUsI cuil (BIOJIb OJHOW MpsiMoil), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumena, IpaBUIIO paBHOBECHS pblyara (0J10Ka), «30710TO€ MPaBUIIO» MEXaHUKH, 3aKOH
COXPAHECHHSI MEXaHMYECKOW JHEPruu, MPHU TOM JIaBaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA M 3alMCBIBaTh €r0 MaTEMATHYECKOE BBIPAKEHNUE;

OOBSICHATh (PU3NUECKUE SIBJICHMS, MPOLIECCHl W CBOMCTBA TEJ, B TOM YHUCJIE HB
KOHTEKCTE  CHUTyallud  MPAKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BBIABIISIT
MPUYUHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHWE W3 1—2 JIOTMYECKUX IIaroBC
ornopoi Ha 1—2 M3y4yeHHBIX CBOMCTBA (PU3NYECKUX SIBICHHUH, (HU3MUECKUX 3aKOHA HIIH
3aKOHOMEPHOCTH;

pemiath pacu€THble 3amadyd B 1—2 NEWCTBHsI, WCIOJIB3YS 3aKOHBI U (hOPMYIIHI,
CBSI3BIBAIONINE (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4M 3alTUCHIBATh
KpaTKoe YCJIOBHE, MOACTAaBIATh (U3UYECKHE BEIMYUHBI B (POPMYJIBI U TMPOBOJUTH
pacué€Tbl, HAXOUTh CIPABOYHBIE JaHHBIE, HEOOXOJUMBIE JUIsl PEILIeHMs 3a]1a4, OLIEHUBATh
PEATUCTUYHOCTD MOJYy4YE€HHON (PU3HUECKON BETUUUHBI,

pacmo3HaBaTh MPOOJIEMBI, KOTOPhIE MOXHO PEIIUTh MPH TOMOIU (HUIUIECKUX
METOZ0B, B OIKMCAHUU MWCCIECIOBAHUSA BBIICIATH IIPOBEPSIEMOE MPEIAIIOIOKEHNE
(TuroTesy), pa3nuyaTh U HHTEPIPETUPOBATH TOTYUYCHHBIN pe3yIbTaT, HAXOIUTh OIIMOKU
B XOJIE€ ONBITA, IEJIaTh BHIBOJBI 10 €TI0 PE3YJIbTaTaM;

MIPOBOJUTH OIBITHI 110 HAOIOIEHUIO (DU3UUECKUX SABJICHUNA WIN (PU3TIECKUX
CBOMCTB TeJI: POpPMYJIUPOBATH IPOBEPSIEMbIC MPEANOIOKEHUS, COOUPATh YCTAaHOBKY
U3 TIPEITIOKEHHOT0 000PYI0BaHUs, 3aMChIBATh XO/1 OMbITa U (hOPMYIUPOBATH BHIBOIBI;

BBITIOJTHSATH MIPSIMbIE U3MEPEHUS PACCTOSHUSI, BPEMEHH, MacChl Tea, 00bEMa, CUIIBI
U TeMIIepaTyphl C MCIIOJIb30BAHUEM AHAJIOTOBBIX M HU(PPOBBIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHUs MPUOOPOB C YUETOM 3aJIaHHOM aOCOJIOTHOM IMOTPEITHOCTH U3MEPCHHMI;

IIPOBOJIMTH HUCCJIEIOBAHUE 3aBUCUMOCTH OJTHON (PM3UYECKON BEIIMYUHBI OT APYrou
C UCTIOJIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTH MYTH PABHOMEPHO JIBUKYILIETOCS
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T€Ia OT BPEMEHU JIBHXKEHHMS TE€Na, CHJIbl TPEHUS CKOJIBKEHHSI OT Beca Tella, KauecTBa
00pabOTKM TMOBEPXHOCTEW TEI M HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOLIAIU
CONPUKOCHOBEHUS TEJ, CUJIbl YINPYrOCTU OT YIJIMHEHUS MPYKUHBI, BBITAJIKHWBAIOMIECH
CWJIbl OT O00bEMa MOrpYyKEHHOM dYacTW Tejda W OT IUJIOTHOCTH JKUAKOCTH, €€
HE3aBUCUMOCTH OT IJIOTHOCTH T€JIa, OT IIYOMHBI, Ha KOTOPYIO MTOTPY>KEHO TEJIO, YCIOBUN
IUTaBaHUs TeJ, YCJIOBUM paBHOBECHS pbluara v OJIOKOB, y4aCTBOBaTh B IUNIAHUPOBAHUU
y4eOHOro HcCCiIeA0BaHusl, COOMpaTh YCTAHOBKY M BBIMOJHATH HM3MEPEHUs, CIenys
NPEIJIOKEHHOMY IUIaHy, (UKCHpOBaTh pe3yJbTaThl IMOJIYYEHHOM 3aBUCHMOCTH
(bu3MUEeCKUX BETUYUH B BUJE MPEUIOKEHHBIX TaOIUIl U TpadUKOB, JIeJaTh BBIBOJBINO
pe3ynbTaTaM UCCIIEOBaHUS;

IPOBOJIMTH KOCBEHHbIE M3MEpEeHUs (U3MUECKUX BEIMYMH (MIOTHOCTH BEIIECTBA
XKUJKOCTH M TBEPIOrO TENa, CHUJIAa TPEHUS CKOJIBKEHHUs, JaBICHHE BO31yXa,
BBITAJIKMBAIOINAs CUJIa, ICHCTBYIOMIAsl HA TOTPYKEHHOE B )KUJIKOCTh TEJN0, KO3PPHUITUESHT
MOJIE3HOr'O JAEMCTBUS MPOCTBIX MEXAHU3MOB), CIEAYS MPEIIOKEHHON NHCTPYKLMH: TIPU
BBINIOJIHEHUN W3MEPEHUN CcoOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIYMCISATH
3HaY€HHE NCKOMOW BEJIMUMHBI;

coOmoiaTh TpaBUia TEXHUKM Oe30macHOCTH IpH paboTe ¢ JabopaTOpHBIM
000py/I0BaHUEM;

yKa3blBaTh MPUHIMMBI JEUCTBUS NPUOOPOB M TEXHUUYECKUX YCTPOWCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOILIAIOIINECS COCYbl, OapOMETp, phluar, MOABUKHBIN U
HEMOJBM>XHBIN OJIOK, HAKJIIOHHAS MJIOCKOCTB;

XapaKkTepu30BaTh MNPUHLMINBI JEHCTBUS H3YyYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOpPOM Ha HMX omucaHus (B TOM YHCIE: MOAIIMIHUKH, YCTPOHCTBO
BOJIONIPOBOJIa, THAPABIMYECKUN MPECC, MAHOMETP, BBICOTOMEp, MOPIIHEBOM HAacoc,
apeoMeTp), UCIMONb3ysl 3HAHUS O CBOMCTBAX (DM3MYECKUX SIBICHUH U HEOOXOIUMBbIE
(bu3nyuecKre 3aKOHbl U 3aKOHOMEPHOCTH;

OPUBOAMUTH MpHUMEpPhl (HAaXOAWTh HWH(GOPMAIMIO O MNpHUMEpax) MPaKTHUYECKOro
UCTOJb30BaHUS (U3MUECKUX 3HAHUW B TOBCEIHEBHOM KHU3HU [JIs1 OOeCredeHus
Oe3omacHOCTH Tpu OOpalleHud ¢ TnpubopamMu M TEXHHUYECKHMMH YCTPOMCTBAMH,
COXpaHEHUS 310POBbS U COOIIOICHUSI HOPM SKOJIOTMYECKOT0 MOBEACHUS B OKPYKaIOIEH
cpene;

OCYILECTBJISITh OTOOp MCTOYHMKOB MH(popManuu B MHTEpHETE B COOTBETCTBUUC
3aJJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE UMEIOUIUXCS 3HAaHUW U MyTEM CpaBHEHUS
pa3NUYHBIX UCTOYHUKOB BBIIEIATh MH(GOPMAIUIO, KOTOpas SIBJSETCS MPOTUBOPEUUBON
WJIU MOXKET OBITh HEOCTOBEPHOIA;

WCIIOJIb30BaTh TPU  BBIIOJIHEHUH YYE€OHBIX 33JaHUid  HAay4YHO-THOIYJISPHYIO
auTepaTypy (U3HUECKOrO COJAEp)KaHUs, CIPABOYHbIE MaTepUalbl, PECYpChl CETH
WuTtepuer, BiageTh NpuEMaMH KOHCIEKTUPOBAHMS  TEKCTa, MpeoOpa3OBaHUS
nH(pOpMaIMK U3 OJHOW 3HAKOBOM CHCTEMBI B JIPYT'YIO;

CO3/1aBaTh COOCTBEHHbIE KPAaTKHUE MUCbMEHHBIE U YCTHBIE COOOIIEHHUSI HA OCHOBE 2—
3 UCTOYHUKOB MH(pOpMaIK HU3HUUECKOTO COACPHKAHUS, B TOM YUCIIE MyOIMYHO
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JieNaTh KpaTKHe COOOIICHHS O pe3yJbTaTaxX MPOEKTOB WK Y4eOHBIX UCCIeIOBAHUM, TIPU
TOM TPaMOTHO HCIIOJIb30BaTh HM3YYEHHBIM MOHATHMHBINA ammapar Kypca (U3HKH,
COIIPOBOKJATh BBICTYIUICHUE IIPE3ECHTALIUEH;

IIPU BBIMOJIHEHUH YYEOHBIX MPOEKTOB U UCCIIEIOBAHUN pacipeaessaTh 00s13aHHOCTH
B IPYIIIE B COOTBETCTBUM C NIOCTABJICHHBIMU 33/1a4aMU, CJIIEJUTH 32 BBIIIOJIHEHUEM IUIaHA
JCHCTBUM, aJleKBaTHO OIIEHMBATh COOCTBEHHBIM BKJIaJ B JAEATENHOCTb T'PYIIIIHI,
BBICTpanBaTh KOMMYHHKAaTUBHOE B3aMMOJICHCTBHE, YUUTHIBASI MHEHUE OKPY>KAIOIIUX.

K konmy oOydenuss B 8 kijiacce mpeaMeTHbIE PE3yJbTaThl Ha 0Aa30BOM YPOBHE
JIOJDKHBI OTpaXKaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCS YMEHUM:

HCII0JIb30BaTh MOHSTHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABUKEHUE aTOMOB U

MOJIEKYJI, arperaTHbIe COCTOSIHUSI BEIIECTBA, KPUCTAIIMYECKUE U aMOp(HBIE Tena,
HACBIIIEHHBIN U HEHACHIIIEHHBIN Map, BIAXKHOCTh BO3/lyXa, TEMIEPAaTypa, BHYTPEHHSIS
HHEPrus, TEIJIOBOM ABUTATENb, SJIEMEHTAPHBIN 2JIEKTPUUYECKUN 3apsijl, SJICKTPUIECKOE

1oJie, MPOBOAHUKH U AUAICKTPUKH, MOCTOSIHHBINA 3JIEKTPUUECKUN TOK, MATHUTHOE TOJIE;

pa3nuyath SBICHUS (TEIJIOBOE PACIIMPEHHE U CKAaTUE, TEIUIONEpenaya, TEMIOBOe
paBHOBECHE, CMayMBaHUE, KaNWUIIPHbIC SBJICHUS, MCHApeHue, KOHJEHCcalus,
TIJIaBJICHUE, KpUCTAILTU3ALIUS (oTBepaEBaHuUE), KHUIIEHHE, Terionepeaaya

(TETIONPOBOIHOCTh, KOHBEKIIUSI, U3TYyYEHUE), SJICKTPU3AIUs Te, B3aUMOJICHCTBUE

3apsAIOB, IEUCTBUS AIEKTPUUECKOr0 TOKA, KOPOTKOE 3aMbIKAHUE, B3aUMO/ICHCTBUE
MAarHuTOB, JEUCTBUE MArHUTHOTO TOJII HAa MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHas

WHIYKIMSA) TIO ONHCAaHUI0O HUX XapaKTepHbIX CBOMCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINUX TaHHOE (PU3UUYECKOE SIBIICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MYECKUX SBJICHUN B OKPYKAIOIIEM
MUpE, B TOM 4ucie (U3NUECKHE SBICHUS B MPHUPOJIC: TOBEPXHOCTHOE HATSDKCHHE U
KalWUIApHBIE SBJICHUS B TIPUPOJE, KpUCTaIbl B Tpupojae, wusnydeHue ConHia,
3aMep3aHue BOJAOEMOB, MOpCKUE Opu3bl, 0o0pa3oBaHWE POCHI, TyMaHa, HWHEs, CHera,
AIEKTPUUYECKHE SBICHUS B aTMOc(hepe, IIEKTPUIECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJsie 3eMJiiu, Jipeiid moiarcoB, pojib MAarHUTHOTO TOJIS IJIsl )KM3HU Ha 3emMJie, MOJISIpHOe
CUSIHUE, MpPU OSTOM TMEPEBOJUTh MPAKTHUYECKYIO 3a7adyy B Y4eOHYIO, BBIICISTH
CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (DU3UUECKUX SIBIICHUIA,

ONKCHIBATh U3YYCHHBbIE CBOMCTBA Ten M (U3UYECKUE SBJICHUS, MCIOIb3YS
dbusnuecke BETUYMHBI (TeMIepaTypa, BHYTPEHHSISI SHEPIusi, KOJIMYECTBO TEILJIOTHI,
ylelIbHasl TEIIOEMKOCTh BELIECTBA, Y/AEJbHAs TEIUIOTA IUIABJICHMS, yIelbHAs TEIIOTa
napooOpa3oBaHusl, yJeidbHas TEIUIOTa CrOpaHusl TOIUIMBA, KOA(PPHUIMEHT IMOJIE3HOTO
JEUCTBUSl TEIUIOBOM MAIlMHBI, OTHOCUTEIbHAS BIAXXHOCTh BO3/1YyXa, AJIEKTPUUYECKUUN
3apsij], CUJIa TOKA, 3JIEKTPUYECKOE HANPSHKEHUE, COMPOTUBIICHUE TPOBOAHUKA, YAECIbHOE
COIIPOTUBJICHUE BEIECTBA, pabOTa M MOITHOCTH JEKTPUUECKOTO TOKA), TIPH OMHUCAHUU
MPABWIBHO TPAKTOBATh (PU3UUYECKHUI CMBICT WCIOIb3YEMbIX BEIWYUH, O003HAUYCHHS U
eAVHULIBI (U3NYECKUX BEJIMYMH, HAXOAUTh (OPMYJbI, CBS3bIBAIOIINE JTaHHYIO
GU3NYECKYI0 BEIMYUHY C JAPYTMMH BEJIMYMHAMH, CTPOUTH TpaduKH H3ydECHHBIX
3aBUCUMOCTEN (DU3NUIECKUX BEIHYNH,
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XapaKTepru30BaTh CBOWCTBA TeJ, (U3MUECKHUE SIBJICHHS M TPOIECCHI, MCIOIB3YS
OCHOBHBIC TOJIOXKEHUSI MOJICKYJIIPHO-KMHETUYECKOM TEOpPUM CTPOCHUSI BEIIECTBa,
MIPUHIIUAT CYNEPIIO3UIUMHU MOJeH (Ha Kau€CTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsjia,
3akoH OMa st ydacTka 1enu, 3akoH J[koyns—JIeHIla, 3aKOH COXpaHEHUs >HEPruH,
IIPHU 3TOM J1aBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3aIMUCHIBATH €0 MATEMaTUYECKOE

BBIPAKECHUE,
OOBSACHATHh (PU3UYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM YUCIE U B KOHTEKCTE
CUTyallUil  MPAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  INPUUYHUHHO-

CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHUE U3 1—2 JOrHYECKHUX I1aroB ¢ ornopou Ha 1-2
W3yYEHHBIX  CBOWCTBA  (PU3MUECKUX  SBJICHUH, (PU3MYECKUX  3aKOHOB WM
3aKOHOMEPHOCTEW;

pemiath pacu€THbIe 3amadyud B 2—3 JEWUCTBHsI, WCIOJB3YS 3aKOHBI U (hOPMYIIHI,
CBSI3BIBAOIINE (PU3MUECKHE BEIMUMHBI: HA OCHOBE aHAIM3a YCJIOBUS 33/1a4M 3aITMCHIBATh
KpaTKO€ YCJOBHE, BBIABISITh HEAOCTATOK JIAHHBIX [IJISl PELICHUS 3aJaud, BbIOMPATh
3aKOHBI ¥ (POPMYJIbI, HEOOXOAUMBIE JIs €€ PEIICHHS, TPOBOJIUTh PacuéThl U CPaBHUBATH
MOJTYdEeHHOE 3HaUeHHE (PU3UYECKON BEJIMUUHBI C U3BECTHBIMU JIAHHBIMU;

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh MPU TMOMOIIN (PU3HUYECKUX
METO/OB, HCTIOJIB3YSI OIMMCaHUE  MCCJICJOBAHMS, BBIJICIATH IIPOBEPSIEMOE
MPEATIONO0KEHNE, OLICHUBATH MTPABUIILHOCTD MOPSIAKA MPOBEACHUS UCCIICIOBAHUS,AENATh
BBIBOJIBI;

MPOBOJUTH OMNBITHI IO HAOMIOACHUIO (PU3NUECKUX SIBICHUM WM (PU3HUUYECKUX
CBOMCTB TeJ (KanWJUSIPHBIC SIBJICHUS, 3aBUCUMOCTh JIaBJICHUsI BO3/lyXa OT €ro o0béMma,
TEMIIEPATypPhl, CKOPOCTH IMPOLIECCAa OCTHIBAHUSA W HArPEBAHUS MPU U3ITYYCHUHU OT IBETA
u3nydaromed  (morjomiaromieid)  MOBEPXHOCTH,  CKOPOCTh WUCHApEHUsT  BOIbI
OT TEeMIEepaTypbl KUJIKOCTA M IUIOWAAA €€ TIOBEPXHOCTH, DJIEKTpU3alUs Tel WU
B3aNMOJICVICTBUE AJIEKTPUUYECKUX 3aAPSIJ0B, B3aMMOJICHCTBHUE MOCTOSHHBIX MArHUTOB,
BHU3yaln3alsi MATHUTHBIX TOJEH MOCTOSHHBIX MAarHUTOB, JECUCTBUSI MArHUTHOIO TOJIS
Ha MPOBOJHUK C TOKOM, CBOWMCTBAa JJIEKTPOMArHuTa, CBOMCTBA 3JICKTPOIABUIATEIIS
MOCTOSIHHOTO TOKa): (OpMynHpoBaTh MPOBEPSEMBIC MPEAMNOIOKEHUS, COOUPATH
YCTaHOBKY U3 MPEJI0AKEHHOT0 000pYI0BaHUs, ONTUCHIBATH XO]1 OMbITa U (hOPMYTUPOBATH
BBIBOJIBI;

BBIIIOJIHATh MPSIMBIE W3MEPEHUS] TEMIIEPATYPhbl, OTHOCUTEIBHOW BIAXHOCTH
BO3/lyXa, CWJIbl TOKa, HANpPsDKEHUS C MCIOJIb30BAHMEM aHAJIOTOBBIX MPUOOPOB H
JaTYUKOB (PU3NUECKUX BEJIMYMH, CPAaBHHBATh PE3YJIbTaThl H3MEPEHUN C Y4ETOM
3aJIaHHOU a0COIOTHOM MOTPEIIHOCTH;

IIPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (DM3NUECKOM BEJIIMYMHBI OT JIPYroM
C UCIIOJIb30BAHUEM MPSMBIX U3MEPEHUN (3aBUCHMOCTh COMPOTUBIICHUS MPOBOIHUKAOT
€ro JJIMHBI, TUIOMIAJX IMONEPEYHOr0 CEYEHHSI U YAECIbHOIO COMPOTUBIICHUS BEIIECTBA
MIPOBOJIHMKA, CHJIBI TOKA, UYIIETO Y€pPEe3 MPOBOJHUK, OT HAINPSKECHUS HA TPOBOHUKE,
HCCIIEIOBAHNE TOCIEI0BATEILHOTO M TMAapajuIeIbHOTO COEAUHEHUM MPOBOIHUKOB):
MJIaHUPOBATh HCCIE0BaHUEe, COOMpPATh YCTAHOBKY M BBIMOJHSATH U3MEPEHUS, CICAys
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IPEUI0KEHHOMY IUIaHy, (PUMKCUpPOBAaTh PE3yJIbTaThl IMOJIYYEHHOM 3aBUCUMOCTH B BHJIE
TabIUI] ¥ TPaQUKOB, IENATh BEIBOJIBI 110 PE3yIbTaTaM MCCIICIOBAHMS;

IPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUUYUH (YAeIbHas TEIUIOEMKOCTD
BEIIECTBA, COMPOTUBIICHUE MPOBOJAHMUKA, PaOOTa W MOIIHOCTH 3JEKTPUUECKOTO TOKA):
IUTAHUPOBAaTh  HM3MEpPEHHUs, coOuparh JKCIEPUMEHTAJbHYI0 YCTAHOBKY, CIIEIYS
PEUI0KEHHON MHCTPYKIIMH, U BBIUNCISITh 3HAUEHUE BEINYUHBL;

coOMrofaTh MpaBWia TEXHUKH O€30MacHOCTH TIpH pabore ¢ J1abopaTOpHBIM
000py/I0BaHUEM;

XapaKkTepU30BaTh MPUHIMUMBI ACHCTBUS H3YYEHHBIX MPHUOOPOB M TEXHUYECKUX
YCTPOWMCTB C OMOpPOW Ha WX OMUCaHUS (B TOM YHUCIE: CHUCTeMa OTOIUICHHUS JOMOB,
TUTPOMETp, TapoBas TypOWHA, aMIEpPMETP, BOJBTMETP, CUETUYHK IIIEKTPHUUECKON
SHEPrHH, JJIEKTPOOCBETUTENbHBIE NPUOOPBI, HArpeBaTeIbHbIE AJIEKTPOIPHOOPHI
(mpuMepbl), BJIEKTPUUECKUE NPEAOXPAHUTENN, SJIEKTPOMArHUT, >3JIEKTPOABUIATENb
MOCTOSIHHOTO TOKa), HCIHOJb3ys 3HAHMS O CBOWCTBAax (U3MUECKUX SABICHUN U
HeoO0XoanMble GU3NIECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA U M3MEPUTENbHBIE TPUOOPHI 110
CXeMaM M CXEMaTHYHBIM PUCYHKaM (PKUIKOCTHBIN TEPMOMETp, TEPMOC, TICHXPOMETD,
TUTPOMETp, JIBUTATENb BHYTPEHHET'O CTOpPaHUs, SJEKTPOCKOI, PEoCTar), COCTaBIAThH
CXEMBbI JJIEKTPUUECKHUX LIENEH C MOCIEN0BATEeNIbHBIM U MapajuIelbHBIM COEIMHEHUEM
AJIEMEHTOB, pa3inyasi yCIOBHBIE 0003HAUYCHHUS FJIEMEHTOB JICKTPUUECKHX IIETIeH;

MPUBOJIUTH TMpUMEPHl (HAXOAUTh HWH(MOpPMAIMI0 O MPUMEpPaX) MPAKTUYECKOIrO
UCIOJIb30BaHUS (PU3MUECKMX 3HAHUI B TOBCEIHEBHOW JKHU3HU [UJIsI OOECIeUeHHs
0€30MmacHOCTH TIPU OOPAIICHUH C IPHOOPAMU M TEXHUIECKUMHU YCTPOMCTBAMH, COXPAHEHHS
3JI0OPOBbSI U COOJFOZICHUS HOPM 3KOJIOTHYECKOTO TIOBEICHUS B OKPYKAIOIIIEH CpeIe;

OCYILECTBJIATh MOUCK MH(popManuu (uznyeckoro cojepxanus B WMurepuere, Ha
OCHOBE WMEIOIIMXCS 3HAHUW W TYTEM CpaBHEHUS JOIMOJHUTEIBHBIX HMCTOYHUKOB
BBIICTSITh MH(OpMAIIMio, KOTOpasl SBISETCS MPOTUBOPEUYMBON WIUM MOXKET OBITh
HEJIOCTOBEPHOM;

UCMOJIb30BaTh IPU  BBIIOJHEHUM YYEOHBIX 3aJaHuUil Hay4YHO-IONYJIIPHYIO
auTeparypy (U3NYECKOro COAEp)KAHMS, CIPAaBOYHBIE MaTepuaibl, PECYpPChl CETU
Wutepuer, BiageTrs mnpuéMaMu KOHCIEKTHPOBAHHS TEKCTa, MpeoOpa3oBaHUs
uH(pOpMaIU U3 OJHOW 3HAKOBOI CUCTEMBI B IPYT'YIO;

CO3/1aBaTh COOCTBEHHBIE NMHMCHMEHHBIE M KpaTKUE YCTHBIE cOOOILIeHus, 00oO0mias
UH(GOPMAIUIO U3 HECKOIbKUX HMCTOYHHUKOB (DU3MUYECKOTO CONEP)KAHHSA, B TOM UHCIIE
nyOJIMYHO  TPEACTABIIATH  PE3ydbTaThl  MPOEKTHOM  WIM  HUCCIIEAOBATEIbCKOU
JESATENIbHOCTH, IPU 3TOM I'PaMOTHO HCIOJb30BaTh M3YYEHHbIN MOHATUHHBIA ammapar
Kypca GU3MKH, COMPOBOXKIATh BHICTYIJICHUE MPE3CHTAIIHEH;

OpY BBIOJHEHUHM YYEOHBIX MPOEKTOB M HMCCIEAOBAHUM (PU3NUYECKUX IPOLIECCOB
pacripeniensiTh 00S3aHHOCTH B IPYIIE B COOTBETCTBUU C IOCTABICHHBIMHU 3aJauaMH,
CIIEANTHh 3a BBIMOJIHEHWEM IUIaHa JEHCTBHM W KOPPEKTUPOBATh €ro, aJeKBaTHO
OLIEHMBAaTh  COOCTBEHHBI  BKJaJ B  JIEATEIbHOCTh  TIPYMINbl, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBHUE, MPOSIBIISISI TOTOBHOCTH pa3pemiarh KOHQIUKTHI.
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K xonmy oOydyeHus B 9 kiiacce mpeAMETHBIE pe3yJibTaThl HA 0a30BOM YpOBHE
JIOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y OO YHaAIOIMMUXCS YMEHUM:

WCIIOJIb30BaTh MOHATHS: CHUCTEMa OTCUéTa, MaTepualibHas TOYKa, TPACKTOpUs,
OTHOCHUTEJIbHOCTh MEXaHWYECKOro ABMXKeHUs, nedopmarus (ymnpyras, IiacTUYecKas),
TpEHUE, HEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTD U NIEPETPY3KH, LIEHTP TAKECTH,
abCOIOTHO TBEPIIOE TEJO, LIEHTP TSKECTH TBEPIOTO TENa, PaBHOBECUE, MEXAHUYECKUE
KoJieOaHUs U BOJIHBI, 3BYK, HH(PA3BYK U YITPA3BYK, SJIEKTPOMArHUTHBIC BOIHBI, IITKAJIA
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JaTbHO30PKOCTb, CIIEKTPhI UCITYCKAHUS
U TIOTJIONICHUS, anb(da-, 6eTa- u raMMa-u3y4eHusl, U30TOIIbI, s/IepHast SHEPreTHKa;

pasnuyaTh SBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOJUHEHHOE JBHKCHUE,
PaBHOYCKOpPEHHOE TPSIMOJIMHEWHOE JABUKEHUE, CBOOOTHOE MaJeHUE TEJ, pAaBHOMEPHOE
JBI)KEHUE TI0 OKPYXXHOCTH, B3aUMOJEHUCTBHE TEJl, PEAKTUBHOE JIBHXKEHUE,
Koje0aTenbHOe JBIDKEHUE (3aTyXalolue W BBIHYKICHHBIC KOJIeOaHWs), PE30HAHC,
BOJIHOBOE JIBUKEHHE, OTPAKEHUE 3BYKA, ITPSIMOJIMHENHOE PACIIPOCTPAHEHNE, OTPAKECHUE
U MpEeJIOMJICHUE CBETA, OJIHOE BHYTPEHHEE OTPAKEHHUE CBETA, pa3jioxKeHue 0eIoro ceera
B CIEKTP M CIIO)KCHUE CHEKTPAJbHBIX IIBETOB, IUCIIEPCUSI CBETA, €CTECTBEHHAs
PaOaKTUBHOCTh, BOBHUKHOBEHHE JIMHEMUATOr0 CIEKTPa U3ITYUEHUS) M0 OMUCAHUIO X
XapaKTEepHBIX CBOMCTB M Ha OCHOBE OMNBITOB, JEMOHCTPUPYIOUIUX JaHHOE (hHU3HUECKOE
SABJICHUE;

pacro3HaBaTh MPOSIBJICHNUE U3YUYECHHBIX (PU3NUECKUX SIBIICHUM B OKPYKAIOIEM MUPE
(B TOM yucie puznueckue sIBICHUS B IPUPOJE: MPUIUBLI U OTJIMBBI, JTBUKCHHUE TJIAHET
ConHeYHOM CUCTEMBI, peaKTUBHOE JBUKEHHE JKUBBIX OPraHU3MOB, BOCIPHUSITHE 3BYKOB
JKUBOTHBIMH, 3E€MJIETPSICEHUE, CEHCMHYECKHME BOJHBI, IYHAMH, 3XO0, LBETa Tel,
ONTUYECKHE  SIBJICHHS B  TIPUPOAE, OHOJIOTHYECKOe  JIEWCTBHE  BHJIMMOTO,
yIbTpadrONIeTOBOIO U PEHTICHOBCKOTO H3JIyYEHUHN, €CTECTBEHHBIM pPaJIMOAKTUBHBIN
G oH, KOCMUYECKHUE JTy4H, PAANOAKTUBHOE U3TyYECHUE MPUPOTHBIX MUHEPATIOB, JICHUCTBHE
pPaIMOAKTUBHBIX M3Jy4YCHUH HAa OpraHu3M 4YeJloBEKa), IPU OTOM [EePEBOIAUTH
MPAKTUYECKYIO 3a/ladyy B y4eOHYIO, BBIACNSATH CYIIECTBEHHbIE CBOMCTBa (TPU3HAKH)
(bu3HUECKUX SIBICHUI;

OMKCHIBATh W3YYCHHBIC CBOWCTBA Te€N © (DU3UYECKUE SBJICHUS, WCIOIb3YS
buznuecKkre BENMYUHBI (CPEIHSS W MTHOBEHHAs] CKOPOCTh Tella MPH HEPAaBHOMEPHOM
JIBUKEHHM, YCKOPEHHUE, NMEPEMENICHHUE, MyTh, YIJ0oBasg CKOPOCTb, CHJIA TPEHHS, CUJa
YIIPYTOCTH, CUJA TXKECTH, YCKOPEHHWE CBOOOIHOIrO MaJeHus, BEC Tella, UMITYJbC Tena,
UMITYJIbC CHJIBI, MEXaHHWuYecKash paboTa M MOIIHOCTb, MOTEHIIMAJIbHAS SHEPrus Tea,
MOJHATOTO HaJ IMOBEPXHOCTHIO 3€MJIM, MOTEHIHUAJIbHAS SHEPrUsl CHKATOW MPYKUHBI,
KMHETHYECKasi SHEPrus, MOoJHAs MEXaHWYeCKasi YHEPrus, Mepruo/1 U 4acToTa KoJjieOaHui,
JUIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTAa TOHA, CKOPOCTh CBETa, MOKAa3aTeJlb
MPEJIOMJICHHUST Cpelibl), TPU OMUCAHUM TPABUIBLHO TPAKTOBaTh (PU3UYECKUM CMBICI
UCIIOIb3YEMbIX BEJIMUMH, 0003HAUYCHUS W €AUHUIIBI (HU3UYECKUX BEIMYMH, HAXOJUTh
(GbopMyIibl, CBSA3BIBAIOIINE JAaHHYIO (U3UMYECKYIO BEJIUYUHY C JIPYTUMHU BeIUYUHAMU,
CTpOUTH rpadKu NU3y4EHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;
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XapaKkTepu30BaTh CBOMCTBA TeJ, (pU3MUECKHE SIBICHHUS M MPOLECCHI, HCIONb3Ys
3aKOH COXPAaHCHMs DHEPIHH, 3aKOH BCEMHUPHOTO TATOTCHHS, MPUHIIAI CYTIEPIIO3HIIHH
CHWJI, TPHUHIMI OTHOCHTENbHOCTH [ammiesi, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUs
UMITYJIbCa, 3aKOHBI OTPAXKEHUS M TIPEJIOMJICHHS CBETA, 3aKOHBI COXPAHEHUS 3apsIOBOTO
M MacCOBOTO UYHCEN TPH SIEPHBIX pEaKIHsAX, IPH DTOM J1aBaTh CIOBECHYIO
(bOpMyIMPOBKY 3aKOHA M 3aMTMCHIBATh €r0 MAaTEMAaTUUECKOE BHIPAKCHHE;

OOBSCHATh (PU3UYECKHE MPOIECCHl M CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTyallud  TPAKTUKO-OPUECHTUPOBAHHOT'O  XapaKTepa:  BBIABIATH  IPHUYUHHO-
CJICJICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHUE 13 2—3 JTOTHYSCKUX IIIaroB ¢ OMopou Ha 2—3
W3YYCHHBIX  CBOMCTBAa  (PU3WYECKUX  SBIEHUW, (DUIMYCCKUX  3aKOHOB  WJIH
3aKOHOMEPHOCTEN;

pematb pacy€THbhle 3a7aud (ONMUpAIOUIMECs HAa CHCTEMY W3 2—3 YypaBHEHHI),
UCIOJIb3Ys 3aKOHBI M (OpMYJbl, CBA3bIBAIOLIUE (DU3UYECKUE BEJIMYUHBI: HA OCHOBE
aHaliM3a yCIIOBUS 3aJlayMl 3alHCHIBaTh KPATKOE YCJIOBHE, BBISBIISATH HEIOCTAIOIIUE WIIH
M30BITOYHBIC JaHHBIC, BHIOMpATh 3aKOHBI W (HOPMYIIBI, HEOOXOAMMBIC IJIA PEIICHUS,
MPOBOAUTH PACYETHI U OLEHUBATH PEATUCTUYHOCTH MOJYYEHHOTO 3HaUeHUs (PU3HYECKON
BEJIMYMHBI;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIC MOXHO PEIIUTh MPHU IMOMOITN (HU3UICCKUX
METOJIOB,  WCIIOJIb3ysl ~ ONHCAHWE  HWCCIEJOBAHMS,  BBIACTATH  IPOBEpAEMOE
MIPEINOJIOKEHNE, OLIEHUBATh MPABUIILHOCTh TIOPSJIKA MPOBEACHUS UCCIIEI0BAHNUS, I€IaTh
BBIBOJIBI, HHTEPIIPETHUPOBATH PE3yIbTaThl HAOIIOACHHH U OIBITOB;

MIPOBOJIMTH OMNBITHI MO HAOMIOMEHUIO (DU3UYECKUX SBJICHUN WIA (U3HUECKUX
CBOMCTB Tei (M3ydeHHE BTOpPOro 3akoHa HbIOTOHA, 3aKOHA COXpPAHEHHUS SHEPTUH,
3aBUCHUMOCTD MEPHOIa KOJICOaHH MPYKUHHOTO MAsITHAKA OT MAcChl Tpy3a U )KECTKOCTH
NPYXUHBI M HE3aBUCUMOCTh OT aMIUTUTYABl MajbIX KOJeOaHHH, MPSIMOIHMHEHHOE
pacrpocTpaHeHHE CBETa, pasjiokeHue OeJoro CBeTa B CIEKTpP, MU3yuE€HUE CBOWCTB
n300pakeHrs B TUIOCKOM 3€pKajie U CBOMCTB M300pa)k€HUs MpelMeTa B cOOMparoiei
JIMH3€e, HAOMIOACHUE CIUTONTHBIX U JIMHEWYATHIX CIIEKTPOB M3TYyYEHHUS): CAMOCTOSITEIILHO
coOuparh YCTAaHOBKY M3 M30BITOYHOTO Ha0Opa 00OpPYAOBaHMS, OMMCHIBATH XO/1 OIbITA U
€ro pe3yJbTaThl, HOPMYIUPOBATH BHIBOIbI;

MIPOBOAUTH MPU HEOOXOJUMOCTH CEPUIO MPSIMBIX U3MEPEHUM, ONpPEEissl CpelHee
3HAYCHHE U3MEpsieMOl BENIUYUHBI ((POKYCHOE pPACCTOSIHHE COOMpAromiel JIHMH3bI),
00OCHOBBIBATH BHIOOP CIIOCO0a M3MepeHHUs (M3MEPUTETHLHOTO TPHUOOpa);

IIPOBOJIMTH UCCIIEIOBAHUE 3aBUCUMOCTEN (PU3NUECKUX BEJIMYUH C UCTIOJIB30BAHUEM
MPSIMBIX U3MEPEHUM (3aBUCUMOCTH ITyTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM JIBHXKCHUH
0e3 HayaJIbHON CKOPOCTH, MEepUuojia KojieOaHUM MaTEMaTUUYECKOTO MAasiTHUKA OT JIMHBI
HUTH, 3aBUCUMOCTH yIjla OTPaKEHHUsS CBETa OT yIJia MaJeHHs W yria MpeIOMIICHHS OT
yria majeHusl): IUIAHUPOBATh HCCIEOBAHHUE, CaMOCTOSTEIILHO COOMpATh YCTaHOBKY,
(buKCHpOBaTh PE3YNbTATHl MOTYYECHHOW 3aBUCUMOCTH (PU3NUYECKUX BEIMYUH B BUJE
TabIUI[ ¥ TpaUKOB, JIENaTh BHIBOJIBI 110 PE3yJIbTaTaM UCCIICIOBAHMS;
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MPOBOJIUTh KOCBEHHbIE M3MEpPEHUsl (U3NYECKUX BEIHYUH (CPEAHSISI CKOPOCTh H
YCKOPEHHE TeJla IPU PaBHOYCKOPEHHOM JBUKEHUHU, YCKOPEHHE CBOOOJHOrO IMaJCHUs,
KECTKOCTh MPYXKHUHBI, KOIPPUUUEHT TPEHUS CKOJIBKEHHUS, MEXaHUdeckas pabora u
MOII[HOCTb, YaCTOTa U NEPUO/ KoJeOaHU MaTEMaTUYECKOTO U IPYKUHHOT O MasiTHUKOB,
OITUYECKas CUjla COOMPAIOILEN JIMH3bI, paAMOAKTUBHBIN (DOH): MJIAHUPOBATH U3MEPEHUS,
cOOMpaTh OSKCIEPUMEHTAIBHYIO YCTaHOBKY U  BBINOJNHATH HM3MEPEHHUs, CIeays
IPEIJIOKEHHOM HWHCTPYKIMHU, BBIYHUCIATH 3HAYECHHE BEJIMYMHBI M AHAIM3HPOBATH
IIOJIy4YEHHBIE PE3YJIBTAThI C YUETOM 3aJaHHOM ITOI'PEIIHOCTHA U3MEPEHUN;

coOrofaTh TMpaBWia TEXHUKH O€30MmacHOCTH Tpu pabore ¢ JabopaTOpHBIM
000pyTIOBaHUEM;

pa3nnyaTth OCHOBHBIE MPU3HAKHU M3YYEHHBIX (PU3MUECKUX MOJEIICH: MaTepralibHas
TOUYKa, a0COJMIOTHO TBEPAOE TEJO, TOYEUHBIH HMCTOUYHMK CBETA, JIyd, TOHKas JIMH3a,
IUTaHETapHask MOJIEb ATOMA, HYKJIOHHAsl MOJIETb aTOMHOIO S1pa;

XapaKTepU30BaTh MPUHLIUMBI ACHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOWCTB C OMOPON Ha UX ONMHCAHUs (B TOM YHCIIE: CIIUJOMETP, NaTUYMKHU MOJ0XKEHHUS,
paccTosHUS U YCKOPEHHUs, PAaKeTa, 9X0J0T, OUKH, EPUCKOI, (hoToamnmapar, ONTHIECKUE
CBETOBOJIbI, CIIEKTPOCKOII, JIO3UMETp, Kamepa BunbcoHa), wHcHonb3ys 3HAHUSO
CBOMCTBaxX (PU3NUECKUX SABJICHUI U HEOOXOUMBIE (PU3HUECKHUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHBIE PHUCYHKHM HW3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, U3MEPUTENIbHBIX MPUOOPOB U TEXHOJIOTMYECKUX MPOLECCOB MPU PEUICHUU
y4€OHO-TIPAKTUYECKUX 3a/1a4, ONTHYECKUE CXEMBbl [JIsi MOCTPOEHUs H300paKeHUITB
IUIOCKOM 3€pKaJie M COOMparolel JINH3E;

OPUBOAMUTH MpHUMEPhl (HAaXOAWTh HUHGOPMAIUI0 O NpUMEpax) MPAKTHUECKOTIO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHMM B TMOBCEAHEBHOM KU3HU HJs1 0OecredyeHus
0€30MacHOCTH TpU OOpalleHHuH C NpudOpaMu M TEXHUYECKHUMHU YCTPOWCTBAMH,
COXPAHEHMSI 3I0POBbs M COOJIIOJIEHUSI HOPM SKOJIOTHYECKOTO IMOBEICHUSI B OKPYXKaroLen
cpene;

OCYILECTBJISITh MOMCK HH(popMaluu Qusndeckoro conaepxkanus B HHTepHere,
CaAMOCTOAATENILHO (OPMYJHUPYs] MOMUCKOBBIM 3alpoc, HAXOAWTb IIyTH ONPEIEIICHUS
JIOCTOBEPHOCTH TMOJIYYEHHOM HH(pOpPMAIlMK HAa OCHOBE HMEIOIIMXCS 3HAHUM W
JOTIOJTHUTENbHBIX HCTOYHUKOB;

WCIIOJIb30BaTh NPHU  BBIIOJHEHWH YYE€OHBIX 33JlaHUid  HAay4YHO-TOIYJISIPHYIO
auTeparypy (GU3NYECKOrO COACp)KaHMS, CIPaBOYHBIE MaTepuaibl, PECypChl CETU
WutepHer, BiageTh NpuéMaMu KOHCIEKTHPOBAHUA TEKCTa, IpeoOpa3oBaHUs
uH(pOpMaIMU U3 OJJHOW 3HAKOBOI CUCTEMBI B IPYT'YIO;

CO3/1aBaTh COOCTBEHHbIE THCbMEHHBIE W YCTHBIE COOOIIEHHMSI Ha OCHOBE
uH(poOpMalMM K3 HECKOJbKUX HMCTOYHUKOB (DU3UUYECKOTO COJEp)KaHUs, TyOIMYHO
MPEJICTABIIATh PE3YJIbTAThI MPOSKTHOWU UM UCCIEI0BATENbCKON ACSITEIIbHOCTH, PU 3TOM
IPAMOTHO MCIIOJIb30BAaTh M3YYEHHBIM MOHSATUMHBIN ammapar M3y4aeMoro pasjesa
GU3MKKM M COMPOBOXKJATh BBICTYIJIEHUE TMpE3eHTalel ¢ Y4ETOM OCOOEHHOCTEHN
ayUTOPUN CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
No HanmenoBanue KomuuectBo | IIporpamMmmHoe conepkanue OCHOBHbBIE BUJIbI JEATEILHOCTH 00YYaOIINXCS
/n pa3aesioB U TEM JacoB
y4eOHOI0 mpeMeTa
Pa3znea 1. ®u3zuka u ee pojib B MO3HAHUM OKPY:KaIOIIero MUpa

BEJINUUH. PU3NUECKUe
npubopsl. [lorpemHocts
U3MEPEHU N
MexnynapoaHas cucreMa
€AUHULL

1.1 | ®usnka— Hayka 2 dusnka — HayKa o pupojie. | BrlsBieHHE pa3nanunii MexX a1y GU3NIECKUMU 1
0 IPUPOJIE SIBrnenust npupobI. XUMUYECKUMH MPEBPAIICHUSMHU.
du3nyecKue SABICHUS: Pacno3naBanue u knaccudukanms puznueckux
MEXaHUYECKHE, TEILJIOBEIC, SIBJICHUI: MEXaHHYECKHUX, TEIJIOBBIX,
AJIIEKTPUYECKUE, AJIEKTPUUYECKUX, MAaTHUTHBIX U CBETOBBIX.
MarHuTHbBIC, CBETOBEIC, Hab6monenne u onrcanue GuU3NUECKUX SBICHUN
3BYKOBBIE
1.2 | ®dusuueckue 2 dusnyeckue BEINUUHEL OrnpeniesieHUE LIEHBI ISICHUS KB
BEJIMYMHBI N3mepenue pu3naecKkux HM3MEPHUTEIILHOTO Iproopa.

N3mepenue IMHENHBIX pa3MEPOB TEII U
IIPOMEKYTKOB BPEMEHH C YU4ETOM IOIPEIIHOCTEM.
N3mepenne 00bEMa KUAKOCTU U TBEPIOTO TENA.
N3mepenune remnepaTypbl IPU IIOMOLIA
KUJKOCTHOI'O TEPMOMETPA U JaTYUKA
TEMIIEPATYPHI.

BrInonHeHre TBOPUECKUX 3aJaHNN T10 TIOUCKY
coco0O0B U3MEPEHUSI HEKOTOPBIX (PU3NUECKUX
XapaKTEPUCTHUK, HAIIPUMEDP, PA3MEPOB MaJbIX
00BEKTOB (BOJIOC, MPOBOJIOKA), YIATEHHBIX
00BEKTOB, OONBIIUX PACCTOSIHUHN, MAJIBIX
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MIPOMEKYTKOB BpeMeHH. O0CyX1eHHe
npeiaraéMbIX cnoco0oB

1.3. | EcrecTBenHO- 2 Kak ¢usuka u qpyrue BbIaBrKeHUE rUNoTe3, 0ObSICHAIOLIUX TPOCTHIE
HAy4YHBII METOA €CTECTBEHHBIE HAYKU ABJICHUS, HAIIPUMED:
NO3HAHUS U3Y4aroT PUPOAY. — IIOYEMY OCTAHABIIMBAETCS IBHIKYILIEECS
EcrecTBeHHO-HAYy4YHBIN I10 TOPU30HTAILHON ITOBEPXHOCTH TEJIO;
METOJ TO3HAHHUA: — [I0YEMY B JKAPKYIO ITIOTOAy B CBETIION OJEKIE
HaOII0eHIE, TIOCTAHOBKA NpOXJaaHEN, yeM B TEMHOM. [Ipeanoxenue
HAy4yHOTr'0 BOIIPOCA, c0co0O0B ITPOBEPKHU TUIIOTE3.
BBIIBUOKEHUE TUIIOTE3, IIpoBeneHune nccneq0BaHusl O MPOBEPKE KAKOM-
HKCIIEPUMEHT I10 IIPOBEPKE | TUOO TUIOTE3bL.
TUIIOTE3, 00BICHEHHE [TocTpoenue npocTermmx Moaeneilt puanueckux
HaA0JII0/1a€MOT0 SIBJICHMUS. ABJICHUH (B BUJE PUCYHKOB MJTU CXEM ), HAITPUMEP
Onucanue PU3nyecKux MaJICHAE IIPEAMETA; IPSIMOJIMHEHOE
SIBJICHUM C TIOMOLIBIO pacnpoCTpaHEHUE CBETA
Moenen
Utoro no pazneny 6

Paznen 2. [lepBoHauasibHble

CBCIACHHUA 0 CTPOCHHH Be€LIECTBA

2.1

Crpoenue BeniecTsa

1

CrpoeHue BeliecTBa:
aTOMBI U MOJIEKYJIbI, UX
pa3Mepsbl. ONbITHI,
JIOKa3bIBAIOIIHE
JTUCKPETHOE CTPOCHUE
BEIIECTBA

Habmronenue n mHTEpIIpeTaIiys OIBITOB,
CBU/JICTEILCTBYIOITUX 00 AaTOMHO-MOJICKYJISIPHOM
CTPOCHHH BEIIECTBA: OMBITHI C PACTBOPECHUEM
pa3IMYHBIX BEIIECTB B BOJIC.

OreHka pa3MepoB aTOMOB U MOJICKYIT

C UCIOJIb30BaHUEM (QoTorpaduii, morydeHHbIX
Ha aTOMHOM CHJIOBOM MHKpockorie (ACM) —
naboparopHas padbora o Teme: «OleHKa
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TUaMeTpa aToMa METOJIOM PSIZIOB
(c ucnonb3zoBanueM (otorpaduii).
OmnpeneneHue pa3MepoB MATbIX TET

2.2 | JIBmxeHHe u
B3aMMO/CHCTBUEC
YaCTHUI] BEIIECTBA

JIBM>KEHHE YaCTHI]
BemecTBa. CBsA3b CKOPOCTH
JIBUKCHUS YaCTHUII

C TEMIIEPATYPOU.
bpoyHOBCKOE IBUKEHHUE,
b dy3us.
B3anMoneticTtBre 4acTHIL
BEILIECTBA: IPUTSKEHUE U
OTTAJIKABAHUE

Hab6monenre n 00bsicHeHHE OPOYHOBCKOTO
JBUKEHUS U siBIieHUs quddy3un.

[IpoBenenre u 00OBICHEHNE OITBITOB

110 HAOJTIOICHUIO TEIJIOBOT'O PACIIMPEHHS Ta30B.
[IpoBeneHne U OOBSICHEHHUE OIBITOB 1O
OOHAPYKEHUIO CHJT MOJICKYJISIPHOT'O TIPUTSKCHHUS
1 OTTAJIKMBAHUS

2.3 | ArperatHbie
COCTOSIHMSI BELIECTBA

ArperatHbi€ COCTOSTHUS
BEILIECTBA: CTPOCHUE I'a30B,
JKUJIKOCTEU U TBEPIBIX
(KpUCTaNIMYECKUX) TEN.
B3anmocBs3b Mexay
CBOMCTBaMH BELIECTB

B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U MX
ATOMHO-MOJIEKYJIIPHBIM
ctpoerreM. OcOOEHHOCTH
arperaTHbIX COCTOSIHUI
BOJIbI

Onucanue (¢ UCOIb30BaHUEM MPOCTHIX
MoOjIeJiei) OCHOBHBIX pa3JInuuil B CTPOCHUHU T'a30B,
KUJKOCTEU U TBEPIBIX TEIL

OO0BsICHEHNE MAJIOH COKUMAEMOCTH KUAKOCTER U
TBEPABIX TEJ, OOJIBIION CKUMAEMOCTH T'a30B.
OO0mbsacHenue coxpaneHus (opMbl TBEPIBIX TET U
TEKY4ECTH KUJIKOCTH.

[IpoBeneHne onbITOB, TOKA3bIBAKOIIUX, YTO

B TBEPAOM COCTOSTHUM BOJIBI YACTUIBI HAXOASATCS
B CpPEIHEM JaJIbLIIE APYT OT Apyra (IIOTHOCTh
MEHBIIIE), YEM B )KUJKOM.

Y cTaHOBIIEHNE B3aUMOCBSA3U MEXIY
OCOOEHHOCTSIMH arperaTHbIX COCTOSTHUM BOJbI U
CYILLIECTBOBAHUEM BOJIHBIX OPraHU3MOB

(MC — 6uonorus, reorpadus)

Hroro nio pazneny
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Pa3znen 3. /IBu:KeHNne M B3aNMOIeiiCTBHE TeJl

3.1 | Mexanuueckoe 3 MexaHnndyeckoe IBHIKCHHE.
JIBIOKCHUE PaBHOMEpHOE 1
HEPAaBHOMEPHOE JIBUKEHHE.
Cxkopoctb. Cpensis
CKOPOCTh IIPH
HEPaBHOMEPHOM
JIBUKEHUH. Pacyér mytu u
BPEMEHU JIBUKCHUS

HccnenoBanne paBHOMEPHOTO IBUKEHNS,
OIpeieJICHUE €ro MPU3HAKOB.

HaOmronenne HepaBHOMEPHOTO IBUYKEHUS U
OIpeIeJICHHE €ro OTINYUNA OT PABHOMEPHOT'O
JIBUKCHMS.

OmnpezneneHue CKOPOCTH PAaBHOMEPHOTO
ABMOKEHUS (IIapHKa B KUAKOCTH, MOJIETH
AJIICKTPUYECKOT0 aBTOMOOWIIS | T.JI.).
OmnpeneneHue cpeHeld CKOPOCTU CKOIbKEHUS
Opycka WM IIapuKa Mo HaKJIOHHOM IIOCKOCTH
Pemenue 3a1au Ha onpeeneHue myTH, CKOpOCTH
¥ BPEMEHHU PaBHOMEPHOT'O JIBHKEHUS.

AHanu3 rpa)uKoB 3aBUCUMOCTH ITYTHU U CKOPOCTH
OT BpEMEHU

3.2 | Uueprus, macca, 4 SIBenue nHepuu. 3aKoH
IIOTHOCTH nHepuuu. Bzaumonercreue
TEeJ KaK MPUIrHA
HU3MEHEHUsI CKOPOCTHU
JIBYDKEHHS Tell. Macca kak
Mepa HHEPTHOCTH TeJa.
[110THOCTH BelIecTBa.
CB#13b INIOTHOCTH

C KOJTMYECTBOM MOJICKYII

B eIMHUIIE 00BEMaA
BEIlIECTBA

OOBbscHEHUE U TPOTHO3UPOBAHUE SBJICHUM,
00yCIIOBJIGHHBIX MHEpLUEH, HAPUMED, YTO
MPOUCXOAUT MPHU TOPMOXKEHUU UIIH PE3KOM
MaHEBPE aBTOMOOUIISA, TOUEMY HEBO3MOXKHO
MI'HOBEHHO IIPEKPATUTh JBMKCHHUE HA BEJIOCUIIEIE
WIA CaMOKAaTe U T. JI.

IIpoBeneHne u aHan3 ONBITOB,
JEMOHCTPUPYIOIINX U3MEHEHUE CKOPOCTH
JBUKEHUS TENa B pe3yibTaTe ACHCTBUS HA HETO
APYTUX TET.

Pemmenue 3a1au Ha orpesiejieHIEe Macchl Teja, ero
00BbEMa U MIIOTHOCTH.
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[IpoBeneHne u aHanu3 OMBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh U3MEHEHHUS
CKOPOCTH T€JIa OT €ro Macchl Mpu
B3auMoiencTBum tein. smepenue maccel tenna
Pa3IUYHBIMU CIIOCOOAMHU.

Onpeznenenuie MIOTHOCTH TeJA B PE3YJIbTATe
WU3MEPEHUs €ro MacCchl U 00BbEMaA

3.3

Cuna. Bunab! cun

14

Cuna KaKk XxapakTepHUCTHKA
B3aUMOJECHCTBHUS TEIL
Cuila ynpyrocTu 1 3aK0H
['yka. 3mepenue cuiibl

C IIOMOIIBIO JUHAMOMETPA.
SIBneHne TATOTEHUS U Crjla
TsokecTH. Cuia TSKEeCTH
Ha JpPYI'UX IUIAHETax.

Bec Tena. HeBecoMmocTs.
CrnoxxeHue cui,
HaITpaBJICHHBIX 110 OHOU
IPSAMOM.
PaBHOpelcTBYIOIIAs CHJL
Cuna tpenus. Tpenue
CKOJIbKEHUS U TPEHHE
nokos1. TpeHue B ipupone
U TEXHUKE

N3ydyeHune B3auMOJEHCTBUS KaK PUYUHBI
M3MEHEHUS! CKOPOCTH TeJa WK €Tro AeopMalliu.
Onucanue peajgbHbIX CUTYalluid B3aUMOICUCTBUS
TEJ C MOMOIIbIO MOJIENIEH, B KOTOPBIX BBOJUTCS
MOHSATHUE U U300PaKEHUE CUIIBI.

N3yuenue cuibl ynpyroctu. MccnenoBanue
3aBHCHUMOCTHU CHJIBI YIIPYTOCTH OT YAJTHHEHUS
PE3UHOBOTO IIHYPA UK MPYKUHBI

(c mocTpoenuem rpaduka).

AHaM3 MpakTHYECKUX CUTYaIIUH, B KOTOPBIX
MIPOSIBIISIETCS IEUCTBUE CUITBI YIIPYTOCTH
(ynpyroctb mMsiya, KpOCCOBOK, BETOK J€peBa

U Jp.).

AHanmu3 cuTyauui, CBA3aHHbBIX C SBJICHUEM
TATOTCHUSI.

OO0BsicHeHNE OpOUTATILHOTO JBUKECHHUS TJIAHET

C MCTOJIb30BAHUEM SIBJICHUS TATOTEHUS U 3aKOHA
WHEPIUH.

N3mepenue Beca Tesa ¢ TOMOIIbIO JUHAMOMETpA.
O6ocHOBaHME 3TOTO CIOCO0a U3MEPEHUSI.
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Anamms n MOJCIUPOBAHUC SABJICHHUS HCBCCOMOCTHU.

DKCnepUMEeHTAIbHOE TIOJy4YeHUe MTpaBuia
CJIO>KEHUSI CUJI, HAaIlPaBJIEHHBIX BIOJIb OJTHON
npsmoil. Onpenenenne BeTMYUuHbI
PABHOJIEUCTBYIOLIEH CHII.

N3ydeHue cuibl TPEHUS CKOJTBbKEHUS U CUJTBI
TPEHUS TIOKOSL.

HccnenoBanne 3aBUCUMOCTH CHIIbI TPEHHUS

OT CUJIbI JABJICHUS U CBOMCTB TPYILIMXCA
ITOBEPXHOCTEN.

AHanu3 IpakTUYECKUX CUTYyalUi, B KOTOPBIX
IIPOSIBIISIETCSl IEUCTBUE CHUJIIBI TPEHUS,
HCIIOJIb3YIOTCS CIIOCOOBI €€ YMEHBIICHMS WU
yBEJIMYEHUS (KaTaHUE Ha JIbDKaX, KOHbKaXx,
TOPMOKEHUE aBTOMOOWJIS, UCIIOJIb30BAHKE
MOJIIMITHUKOB, MJIaBAaHUE BOAHBIX KUBOTHBIX
u 1p.). Pemenre 3a1a4 ¢ MCnosib30BaHUEM
dbopmyn aiist pacuéra CUiIbl TSHKECTH, CHIIBI
YIIPYT'OCTH, CHJIBI TPEHUS

Uroro no pazneny

21

Pa3nen 4. /laByienune TBEPABIX TeJl, (KUAKOCTEH M ra3oB

4.1 | JaBnenue. Ilepemaua
JaBJIeHUsT TBEPIBIMU
TeJIAMU, YKUJIKOCTIMH
1 razaMu

3

JlaBnenue. CriocoObl
YMEHBILICHHS U YBEIIMUCHHS
naBieHus. /[aBieHue rasa.
3aBUCUMOCTD JaBJICHUS
raza ot oonéma,
TEeMIIepaTyphbl.

AHanu3 1 00bACHEHUE OMBITOB U MPAKTUIECKUX
CUTYAaIUil, B KOTOPBIX MPOSBISETCS cUjla
JaBJICHUSL.

O6ocHOBaHUE CIIOCOOOB YMEHBILIEHUS U
YBEIIMYCHHUSI 1aBJICHHUS.

N3yueHune 3aBUCUMOCTH JaBJICHUS Ta3a
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[lepenaya naBneHus
TBEPABIMU TEIIAMHU,
JKUJKOCTSIMHU U ra3aMU.
3akon Ilackans

oT 00bEMa U TeMIiepaTypsbl.

N3ydyeHnue ocoOEHHOCTE Mepeaavn 1aBIeHus
TBEPIBIMU TEJIAMHU, KUIKOCTSIMH U Ta3aMH.
O6ocHOBaHUE PE3YILTATOB OMBITOB
0COOEHHOCTSIMU CTPOCHHUSI BEIIECTBA B TBEPIOM,
AKHUIKOM U Ta3000pa3HOM COCTOSHHUSIX.
DKCNepUMEHTAIILHOE J10KA3aTEIbCTBO 3aKOHA
ITackans.

Pemenue 3a1a4 Ha pacy€T 1aBIeHUs TBEPAOTO
Tena

4.2 | JlaBaeHuE KUIKOCTH 3aBUCHUMOCTh JaBJICHUS HccnenoBanue 3aBUCUMOCTH JABICHUS KUIKOCTH
YKUJIKOCTH OT TJTyOUHBI. OT TJIYOUHBI ITOTPYKEHUSI U TFIOTHOCTU KUJIKOCTH.
[TneBmMaTHueckue MamnHbl. | HabmroneHue u o0bsICHEHUE THAPOCTATHYECKOTO
I'mapocratnueckuii rapajiokca Ha OCHOBE 3akoHa [lackans.
napaaokc. Coobmaromuecs: | M3ydeHne cooOIarommuxcs COCy10B.
cocynbl. ['mapasnuueckue Pemienue 3amay Ha pacy€r qaBIeHUS KUIKOCTH.
MEXaHH3MBI OOBsicCHeHHE TPUHITUIIA ICUCTBUS
TUAPABIMYECKOTO MPecca, MHEBMATHYECKUX
MaIII1H.
AHanu3 1 00bICHEHHUE MPAKTUIECKUX CUTYaIIUH,
JIEMOHCTPHUPYIOIINX MPOSBICHUE AaBICHUS
KUJKOCTU U 3akoHa [lackas, Harpumep
MIPOIIECCOB B OPraHU3Me€ MPHU rTyOOKOBOJHOM
HBIPSTHAN
4.3 | AtmocdepHoe ATtMocdepa 3emiu u DKCIepuMeHTaIbHOE OOHAPYKCHUE
JaBJICHHE aTMoc(epHoe TaBIeHHE. aTMoc(epHOro AaBJCHUS.

HpI/I‘-II/IHBI CYIICCTBOBAaHMA

Anaim3 1 0ObsICHEHHE ONBITOB U IMPAKTHYCCKUX
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BO3TYIITHOM 000I0YKH
3emmu. OnbiT Toppruuernm.
N3mepenue atMmochepHOro
JaBJICHUSI. 3aBUCUMOCTD
aTMOC(hepHOTro JaBJICHU
OT BBICOTHI Ha/T YPOBHEM
Mopsi. [Tpubopsr

TUTSL I3MEPEHUS
aTMoc(epHOTOo TaBICHUS

CUTYallNi, CBI3aHHBIX C ICICTBUEM
aTMOCc(EepHOro AaBJICHUS.

OOBbsiCHEHHE CYILIECTBOBAHUS aTMOC(EPHI
Ha 3eMJIe U HEKOTOPBIX IJTAHETaX WK €€
OTCYTCTBUS Ha APYrux Iuianerax u Jlyne.
OObsicHEeHUE U3MEHEHUS TUNTIOTHOCTU aTMOC(EphI
C BBICOTOM M 3aBUCUMOCTH aTMOC(HEPHOTrO
JABJICHHSI OT BBICOTHI.

Pemenue 3a1a4 Ha pacy€T aTMOC(HEPHOTrO
JABJICHMUSL.

W3yuenue ycTpoiictBa 6apoMeTpa-aHepouaa

4.4

JlelicTBUE )KUKOCTH U
rasa Ha MOrpy»eHHOe
B HUX TEJO

JlercTBUE KUAKOCTH U raza
Ha MOrpyKEHHOE B HUX
TeJ10. BeITankuBaromas
(apxuMenioBa) cuiia. 3aKOH
Apxumena. [1naBanue Tel.
BosnyxonnaBanue

DKCnepUMeHTAIbHOE OOHApYXKEHUE JEHCTBUS
KUJIKOCTH Y T'a3a HAa IOTPYKEHHOE B HUX TEJIO.
OrnpenienieHne BhITAIKUBAIOIIEH CHIIBI,
JNEUCTBYIOILIEH Ha TEJIO, MOTPYKEHHOE

B KUJIKOCTb.

[IpoBenenne u 006CyX ACHUE OIBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh
BBITAIKWBAIOIIEH CUJIbI, ICHCTBYIOLIEH HA TEIIO
B KUJIKOCTH, OT 00bEMa OTPYKEHHOM

B )KUJIKOCTb YaCTH T€JIa U OT INIOTHOCTH
KHUJIKOCTH.

IIposepxa nezagucumocmu vimanxkugarouel
Cubl, Oelicmeayroujeli Ha meio 8 HCUOKOCmu,
om maccol meiua.

HccnenoBanue 3aBUCUMOCTH BECA TEJIA B BOE
0T 00BEMa MOrPYKEHHOM B )KUAKOCTh YACTH Tea.
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Pemenue 3a1a4 Ha npUMEHEHNE 3aKOHA
ApxuMena U yCIIOBHs IUIABaHUS TEIl.
KoHcTpynpoBanue apeoMeTpa uim
KOHCTPYMPOBAHHUE JIOJKH U OIPEICIICHUE €€
IPY30IOABEMHOCTU

Uroro no pazneny

21

Pa3znen 5. PadoTa 1 MOIIHOCTB. JHEPIrUs

5.1

PabGora 1 MoIIHOCTD

3

Mexanudeckas padoTa.
MoOIHOCTE

DKCNEpUMEHTAIILHOE OIPEIEIIEHNE
MEXaHUYECKOU pabOThI CHIIBI TSDKECTH

IIpY NaJICHUH TeJa U CUJIbI TPEHUS

IIPY PaBHOMEPHOM IE€PEMEIICHUH TEJIa

10 TOPU30HTAIILHON TOBEPXHOCTH.

Pacuér MmontHocTH, pa3BUBaEMOM IPU MOABEME
IO JIECTHULIE.

Pemienue 3a1au Ha pacué€T MEXaHUYECKON pabOThI
W MOIITHOCTH

5.2

[IpocThie MEXaHU3MBI

[IpocThie MEXaHU3MBI:
pbIyar, 6JIOK, HAKJIOHHAs
MJI0CKOCTh. [IpaBuio
paBHOBECHS pblUara.
[IpumeHeHne npaBuiIa
PaBHOBECHSI pblUara

K OJIOKY. «30510TOE
npaBwio» Mmexanuku. KT/
ITPOCTBHIX MEXaHU3MOB.
[IpocThie MEXaHU3MBI

B OBITY U TEXHHKE

OrnpesienieHre BBIUTPHIIIA B CUIIE TTPOCTHIX
MEXaHU3MOB Ha TPUMEPE pblyara, NoJIBHKHOTO U
HEMOJIBMXKHOTO OJIOKOB, HAKJIOHHOM TJIOCKOCTH.
HccnenoBanue ycioBHsl paBHOBECHS phluara.
OO6HapyxeHHe CBOMCTB MPOCTHIX MEXaHU3MOB

B Pa3IUIHBIX HHCTPYMEHTAX U MPUCIIOCOOTICHUSX,
HCIIOIb3YEMbIX B OBITY U TEXHUKE, a TAK¥KE

B ’KUBBIX OPraHU3MaXx.

DKcnepuMeHTalbHOE J0Ka3aTeNbCTBO PABEHCTBA
paboT MpU MPUMEHEHUU TTPOCTHIX MEXAHU3MOB.
Onpenenenne KII/] HaKTOHHOM IJIOCKOCTH.
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Pemenne 3a1a4 Ha MpUMEHEHUE TTPaBUIIA
paBHOBecHs pbiuara u Ha pacuet KIIJ[

5.3 | Mexannveckas 4 Mexanuyeckasi SHEPrusl. DKCNEPUMEHTAIBHOE ONPEAECTICHUE U3MEHCHUS
DHEPIHS Kunernueckas u KMHETUYECKOW M MOTEHIIMAILHOW SHEPTUM TEa
MOTEHIIMAJIbHAS DHEPT . IIPY €r0 CKAaThIBAHUY 11O HAKJIOHHOM TJIOCKOCTH.
[IpeBpamienue onHoro Buga | opMyaupoBaHUE HA OCHOBE UCCIIEIOBAHUS
MEXaHUYECKON IHEPIUr 3aKOHA COXPAHEHUS MEXAaHUYECKOW SHEPTHM.
B JIpYroil. 3aKOH OO6cyxaeHue rpaHull IPUMEHUMOCTH 3aKOHa
COXpPaHEHHUsI YHEPTUU COXPaHEHHUSI YHEPTUH.
B MEXaHHKE Pemenue 3ama4u ¢ UCIONB30BaHUEM 3aKOHA
COXpPaHEHHUSI YHEPTUH
Uroro no pazneny 12
PezepBHOE Bpems 3
OBILIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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8 KVIACC

BCIICCTBA

MOJIEKYJIIPHO-KUHETHY €CKOU
TEOPUHU CTPOEHUSI BELIECTBA.
Macca u pazmepsl aTOMOB U
MOJIEKYIL. OMBbITHI,
ITOATBEPKIAAIOIINE
OCHOBHBIE TIOJIOKECHUS
MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUHU.

Mogaenu TBEpAOrO, KUAKOTO
Y Ta3000pa3HOro COCTOSTHUM
BEILIECTBA.
Kpucrammueckue u
amop(dHbIe Tena.
OObsicHEeHUE CBOMCTB rasos,
JKUIKOCTEN U TBEPIBIX TEI
Ha OCHOBE ITOJIOKEHUIN
MOJIEKYJISIPHO-KUHETUYECKOU
teopur. CMaunBaHUE U
KalJUISIPHBIE SIBJICHUS.
TermoBo€e paciiipeHue u
CKaTue

No HaunmenoBanue KomnuecrBo | IIporpammHuoe coaepxkanue OcHOBHBIE BUIBI ACATEILHOCTH 00YJIaIOIIUXCS
/1 pa3aenaoB U TEM 4acoB
y4e0HOr 0 IIpeIMeTa
Pa3nen 1. TenjioBble IBJICHU
1.1 | CtpoeHnue 1 cCBOMCTBa 7 OCHOBHBIE MOJIOKEHUS HabmroieHre 1 mHTepIpeTamus OnbITOB,

CBUJIETEIIbCTBYIOIINX 00 aTOMHO-MOJIEKYIISIPHOM
CTPOCHHUH BEIIECTBA: OMBITHI C PACTBOPECHUEM
Pa3IUYHBIX BEILIECTB B BOJIE.

Pemienue 3a1a4 1o o1eHUBaHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJI B €IMHUIIE 00bEMaA
BEIIECTBA.

AHam3 TeKCTa IPEBHUX aTOMUCTOB (HampuMmep,
¢dparmenta mosmsl Jlykperus «O npupoe
BeIleH») ¢ M3JIOKECHUEM 000CHOBAaHUIH aTOMHOM
rUNoTe3bl (CMbICIOBOE uTeHue). O1eHKa
yOeIUTETbHOCTH ATUX OOOCHOBAHHUI.
OO0BsicHeHHE OPOYHOBCKOT'O JIBH)KCHUS, SIBJICHUS
muddy3un U pazTuIuil MEX1y HUMHU Ha OCHOBE
TIOJIOKEHUN MOJICKYJISIPHO-KUHETHIECKOM
TEOPHUH CTPOCHUS BEIIIECTRA.

OOBsiICHEHNE OCHOBHBIX Pa3JINUUil B CTPOCHHUN
ra30B, KUIKOCTEH M TBEPIBIX TEI

C UCITOJIb30BAaHUEM TIOJIOKEHUM MOJIEKYISIPHO-
KHHETHYECKOU TEOPUHU CTPOCHHMSI BEIIECTRA.
[IpoBeneHue OnpITOB MO BHIPAIIUBAHHUIO
KPUCTAJIOB IIOBAPEHHOM COJIM UJTH caxapa.
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[TpoBeneHue u 0OBICHEHHE OIBITOB,
JEMOHCTPUPYIOIIMX KaWJUIAPHBIE SIBJICHUS U
SIBJICHHME CMauyMBaHUS.

OOBsiICHEHHE POJTU KAWL PHBIX SIBICHUM

JUIS1 TIOCTYTLICHUS BOJIBI B OPraHU3M PAaCTEHUIM.
Hab6monenue, npoBeeHne U 00bICHEHUE
OIIBITOB IO HAOIIOACHUIO TEIIJIOBOI'O
pacCIIUPEHUS Ta30B, JKUIAKOCTEN U TBEPABIX TEIL.
OOpsacHeHne coxpaHeHus 00bEMa TBEPBIX TEl,
TEKYUECTH KUJAKOCTH (B TOM YHUCJIE, pa3HUILIBI

B TEKYUECTH ISl pa3HBIX )KUIKOCTEH),

JIaBJICHMS Ta3a.

IIpoBeneHue OMBITOB, IEMOHCTPUPYIOIINX
3aBUCHUMOCTbD JIaBJICHUSI BO3/IyXa OT €ro 00bEMa u
HarpeBaHus WIA OXJIKICHUS, U UX OOBICHEHUE
Ha OCHOBE aTOMHO-MOJIEKYJISIPHOT'O YYEHMUS.
AHaNM3 TPaKTUYECKUX CUTYAIUM, CBSI3aHHBIX

CO CBOMCTBAMHU I'a30B, JKUJIKOCTEU U TBEPIBIX TEI

1.2

Tennossle mpoLeccsl

21

Temneparypa. CBa3b
TEMIIEPATYPHI CO CKOPOCTHIO
TEIJIOBOTO JBUKECHHUS
yactull. BHyTpeHHss
sHeprusi. CnocoOsl
W3MEHEHHUSI BHYTPEHHEN
SHEPruu: Terjonepeaayda u
coBepieHue padboTel. Buabl
TEeIIoNepe1avyn:

O6ocHOBaHWE MPABUIT ©3MEPEHUS TEMITEPATYPHI.
CpaBHeHUE Pa3IMIHBIX CIIOCOOOB U3MEPEHUS U
IITIKaJI TeMIICPaTyPEHI.

Hal6monenne u 00bsICHEHHE OIBITOB,
JEMOHCTPUPYIOIINX U3MCHCHUE BHYTPEHHEH
DHEPI'HH TeJIa B pe3yJIbTaTe TEIJIonepeaun 1
paboOTHI BHEIIHUX CHJI.

Habronenne n 00bICHEHHE ONBITOB,
00CYXXJICHUE TTPAKTUIECKUX CUTYaIIUM,
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TEIIONPOBOIHOCTD,
KOHBEKIIMS, U3JTyYCHUE.
KomnnuecTBO TEIIOTHI.

VY nenpHag TEMIOEMKOCTE
BeliecTBa. TemioooMeH 1
TEIJIOBOE paBHOBECHE.
YpaBHEHUE TEIJIOBOTO
Oananca. [ImaBieHue n
OTBEp/ICBaHUE
KPUCTAJUTMUECKUX BEIIECTB.
VY nenpHas TenjaoTa
TIJIABJICHHS.
[TapooGpa3oBanue u
KoHAeHcanus. Mcnapenue.
Kuneunue. Y nenouas
TEIJI0Ta MapooOpa30BaHuUs.
3aBUCUMOCTb TEMIIEPATYPBI
KHUIIEHUS OT aTMOoc(epHOro
JIaBJICHHS.

Brnaxxnocts Bo3yxa.
DHeprusi TOIIUBA.

VY nenpHas TeIioTa
CrOpaHusl.

[TpuHIMTIBI paOOTHI
TeroBbIX aBuraresnei KI1/]
TEIIJIOBOT'O JBUTATEIS.
TennoBble IBUTATEIN U

JEMOHCTPUPYIOIINX PA3TUYHBIE BUJIbI
TEIUIoNEepeAaun: TEIIONPOBOIHOCTD,
KOHBEKLHIO, U3IIyYCHHUE.

HccnenoBanue siBIEHUS TEMIOOOMEHA

MPU CMEIIMBAHUU XOJIOJHON U rOPAYEN BOJBI.
HaGmronenre ycTaHOBJIEHHSI TETLIOBOTO
PaBHOBECHS MEXKY TOPSYEN U XOJIOAHOU BOJIOM.
Onpenenenue (M3MEpEHUE) KOIHYECTBA
TEIUIOTHI, OJTY4EHHOTO BOJIOM MPpU TETII00OMEHE
C HArpeThIM METATUYECKUM LIUJIMH]IPOM.
Onpenenenue (M3MepeHue) yaelIbHON
TEIJIOEMKOCTH BEILIECTBA.

Peenue 3a1a4, CBI3aHHBIX C BHIYUCIEHUEM
KOJIMYECTBA TEIJIOTHI U TEINIOEMKOCTHU

MIpH TETIIO0OMEHE.

AHaNM3 cUTyalui mpaKTUIeCKoro
MCIIO0Ib30BaHUS TEMJIOBBIX CBOMCTB BEIIECTB U
MaTepuasoB, HAllpUMeEp, B LIEIAX
AHEProcOepeKEHUS: TEIIION30JISIINS,
sHEeprocOeperarone Kphbliiy,
TEPMOAKKYMYJISITOPHI U T. 1.

HaOmonenue siBinennii ucnapeHus u
KOHJICHCALIUH.

HccnenoBanue npouecca UCapeHus

Pa3JIMYHBIX )KUIKOCTEH.

OObsicHEeHUE SIBJICHUH UCTIApEHUS U
KOHJIEHCAI[MX HAa OCHOBE aTOMHO-
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3aIUTa OKPY>KAOIIEH
CpelBl.

3aKOH COXpaHEHUS U
IIPEBPALLECHNS SHEPTUU
B TEIUIOBBIX ITPOLIECCAX

MOJICKYJISIPHOTO YUCHUSI.
Hab6mtonenre u o0bsICHEHUE MPOIEecca KUTICHMUS,
B TOM YHCJI€ 3aBUCUMOCTH TEMIIEPaTyphI
KHUTICHUS OT JIaBJICHUSI.

Onpenenenue (M3MEpEeHNE) OTHOCUTEILHOU
BJIQ)KHOCTHU BO3/IyXa.

HaGronenue nporecca miaBieHus
KPUCTAJUTMYECKOTO BEIIECTBA, HAIIPUMED, JIbJA.
CpaBHEeHHE TTPOLIECCOB TIIaBJICHUS
KPUCTAUTUIECKUX TEJ U Pa3MATICHUS

IIPY HarpeBaHUU aMOP(MHBIX TEIL.

Onpenenenue (M3MepeHUE) yaeabHON TENIOTHI
TIJTABJICHUS JIBJA.

OObsicHeHUE SBJICHU TUTaBIICHUS U
KPUCTAJUTU3AIIMU HA OCHOBE aTOMHO-
MOJICKYJIIPHOTO YICHHUS.

Pemenue 3ama4, CBSI3aHHBIX C BHIYUCICHHEM
KOJIMYECTBA TETJIOTHI B TIPOIIEccax
TEeIJIoNepeaaun NPy TIIABICHUN U
KPUCTAJUTN3aI[UH, UICTIAPSHUH U KOHJICHCAIINH.
AHanM3 cuTyanui mpakTHYeCKOro MPUMCHCHHS
SIBIICHUH TIJIABJICHUS U KPUCTAJLTU3AIIAH,
HaIpuMmep, MOJTYICHHE CBEPXUMCTHIX
MaTepHualioB, CoJieBas TpesiKa u JIp.

AHanu3 paboThl U 00BSICHEHNE MPUHIIAIIA
JICHCTBUS TEIJIOBOTO JIBUTATEIS.

Brruucnenne konuuecTna TEIIOTHI,
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BBIJIEJISIIOILETOCS IIPY CTOPAHUHU PA3JIMYHBIX
BUJ10B ToruBa, u KIIJ{ nBuraresns.
OO0cCyx/1eHHe SKOIOrMYECKUX OCIEeICTBUIA
WCIIOJIb30BaHUS JBUTATENICH BHYTPEHHETO
CropaHusl, TEIIOBBIX Y THAPOIJIEKTPOCTAHIUI

Uroro no pazneny

28

Paznes 2. Diekrpuyeckue u

MAarHMTHbBIC ABJICHUSA

2.1 | Dnekrpuueckue
3apsiibl.
3apsKEeHHBIE TeNa U
WX B3aMMOJICHCTBUS

7

DJeKTpU3alus Tell.

JIBa poa 3JIEKTpUUECKUX
3apsa0B. B3aumopencrerue
3apsYKEHHBIX TETL.

3akon Kynona (3aBUCUMOCTh
CHJIBI B3aMOJCHCTBHUSA
3apsKEHHBIX Tl

OT BEJIMYMHBI 3apsII0B U
pPacCTOSHMS MEXAY TEIaMH ).
DeKTpuuecKoe moJe.
Hanpsxk€HHOCTD
DIEKTPUUYECKOTO MOJIA.
[IpuHIMI cCynepno3uuun
AIEKTPUUYECKUX MOJIEN

(Ha KaUE€CTBEHHOM YPOBHE).
Hocurenn sanexkTpudyeckux
3apsAI0B. DJIEMEHTAPHBIN
DIIEKTPUYECKUH 3apsii.
Crpoenue aTroma.
IIpoBOIHUKH U

Hab6mtoienre 1 npoBeieHre ONbITOB

T10 DJICKTPU3ALIUM TEJ MPU COTPUKOCHOBEHUHU U
VHTYKLIUEH.

Habmonenne u 00bICHEHNE B3aUMOICHCTBUS
OJHOMMEHHO U Pa3HOMMEHHO 3apPSIKEHHBIX TEJL.
OObsicHEeHNE TPUHIIUIIA JEHCTBUSA JIEKTPOCKOIIA.
OOBbsicHeHUE SIBICHUM JICKTPU3ALIUU

MPY CONPUKOCHOBEHUHM TEJI U UHAYKIIUEH

C MCHOJb30BaHMEM 3HAHUM O HOCUTEISAX
AJICKTPUYECKUX 3apsiJI0B B BEUIECTBE.
Pacno3naBanue u 00ObSICHEHHE SIBIICHHUI
AJIEKTPHU3ALNU B IIOBCETHEBHOM KU3HMU.
Ha6mronenue u o0bsiCHEHHE ONBITOB,
WUTIOCTPUPYIOIINX 3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsiaa.

Ha6mtoieHre onbITOB 1O MOCIIUPOBAHUIO
CUJIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJISI.
HccnenoBanue AeUCTBUS AIIEKTPUUECKOTO MOJIS
HA TPOBOJHUKH U JTUBJICKTPUKHU
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JASJICKTPUKU. 3aKOH
COXPaHEHUS IJIEKTPUUECKOTO
3apsiaa

2.2

ITocTosiHHBINM
DIIEKTPUYECKUH TOK

20

DIIEKTPUUECKUI TOK.

Y ci1oBUS CyLIECTBOBAHUSA
AIEKTPUUYECKOrO TOKA.
HcTouyHNKY TOCTOSTHHOTO
TOKa. JlencrBus
AIEKTPUYECKOTO TOKA
(TerioBoe, XMMUYECKOE,
MarHUTHOE).
DJIEKTPUUECKUNA TOK

B )KMJIKOCTSIX U ra3ax.
DJEKTPUYECKAsI LICTIb.
Cuna Toka. DJIEKTPUIECKOe
HaIpshKEHUE.
CormnpoTuBieHUE
MIPOBOJIHUKA. Y IETTbHOE
COIPOTHUBIICHHUE BEIIECTBA.
3akoH OMa aJ1s1 ydacTka
uenu. [locnenoBarensHoe U
napajuieIbHOE COCAUHEHUE
MPOBOJTHUKOB.

PaGota u MomiHocTh
AIEKTPUYECKOrO TOKA.
3akoH Jxoyns—JIenna.
DJEKTPUUYECKUE LIETH U

Habmroienre pa3nuaHbIX BUJIOB JICHCTBUS
AIIEKTPUUECKOT0 TOKA U OOHAPYKEHUE dTUX
BUJIOB JE€HUCTBUS B IIOBCSIHEBHOM KU3HU.
Habmro1eHrie BOSHUKHOBEHUS Ta30BOTO pas3psiia
1 DJIEKTPUYECKOTO TOKA B AKHUJIKOCTH

COopka 1 HCTIBITAHUE YIIEKTPUICCKOM 11eTTH
MMOCTOSHHOTI'O TOKa.

N3mepeHne cuiibl TOKa aMIepMETPOM.
N3mepenne 3neKTpuyecKoro HarpsKeHUs
BOJIBTMETPOM.

[TpoBenenre u 0OBSICHEHHE OIBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTD
AJIEKTPUYECKOTO COMPOTUBIIEHUS MPOBOAHUKA
OT €ro JJIMHBI, TJIOIIaAN HONEPEYHOTO CEYCHUS
Y MaTepuana.

HccnenoBanne 3aBUCHMMOCTH CHJIBI TOKA,
MPOTEKAIOIIIETO Yepe3 PEUCTOP,

OT COITPOTUBIICHUS PE3UCTOPA U HATIPSKEHUS
Ha PE3UCTOPE.

[IpoBepka npaBuiia CIOKEHUS HATPSIKECHUAN
TIPY MOCIIEIOBATEILHOM COCMHEHUU JIBYX
PE3UCTOPOB.

IIpoBepka mpaBuiia Jj1s1 CHIIbI TOKA

MpY NapaJLICIbHOM COCIMHEHUU PE3UCTOPOB.
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oTpeOUTENn
AJIEKTPUUYECKON SHEPTUU
B ObITy. KopoTkoe
3aMbIKaHHE

AHaJIA3 CUTyalH MOCIET0BATENBHOTO U
[1apaJIJIEIbHOr 0 COCIMHEHUS IPOBOIHUKOB

B JIOMAIIIHUX DJIEKTPUUYECKUX CETSX.

Pemienne 3aau ¢ ucnosib3oBaHueM 3akoHa Oma
u (hopMyn pacyéra dJIEKTPUIECKOT O
COMPOTHUBIICHHS IIPH NOCIIEIOBATEIIBHOM U
[1apaJljIeIbHOM COEMHEHUU ITPOBOJHUKOB.
Omnpenenenue pabOTHI ATEKTPUIECKOTO TOKA,
IIPOTEKAIOILIETO YEPE3 PESUCTOP.

Ornpenenenre MOITHOCTH 3JIEKTPUYECKOTO TOKa,
BBIJICIIIEMOU Ha PE3UCTOPE.

NccnenoBanne 3aBUCUMOCTH CUJIbI TOKA Y€pe3
JAMIIOYKY OT HanpsiKeHus Ha Hel. OnpeneneHue
KIIJ] narpeBarens.

UccnenoBanue npeoOpa3oBaHusi IHEPTUU

IIPU NOABEME IPY3a JIEKTPOABUTATEIIEM.
OOBsicCHEHHE YCTPOMCTBA U MPUHITUTIA JEHCTBUS
JIOMAIITHUAX JICKTPOHATrpeBaTEIbHBIX TPHOOPOB.
OOBsicCHEeHNE TPUYUH KOPOTKOTO 3aMBIKAHUS U
MIPUHIIUIIA AEUCTBUS IJIABKUX MPEIOXPAHUTEIICH.
Pemienune 3a1a4 ¢ HCIIOJIB30BAHUEM 3aKOHA
Jxxoyns—JIenna

2.3

MarsuTHbIC SIBJICHUS

ITocTOsIHHBIC MAarHUTHI.
BzaumoneiicrBue
MMOCTOSTHHBIX MAarHUTOB.
MarsauTtHoe nosJe.
MaruuTtHoe 1mosie 3eMiIn

HccnenoBanne MarHuTHOT'O B3aMOJICHCTBHUS
MMOCTOSIHHBIX MarHuTOB.

N3ydeHre MarHuTHOTO TOJIsl TOCTOSTHHBIX
MAarHUTOB IIPU UX OOBEAMHEHUU U PA3ICICHUU.
HccnenoBanne MarHuTHOrO B3aUMOIEHCTBUSA
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Y €r0 3HAYCHUE IS )KU3HU
Ha 3emuie. OnbIT DpcTena.
MaruautHoe nosne
AJIEKTPUYECKOTO TOKA.
IIpumenenue
AJIEKTPOMArHuTOB

B TEXHUKE. [[ericTBHE
MAarHUTHOTO MOJIA

Ha IPOBOJIHUK C TOKOM.
DNeKTpoABUTaTENb
MTOCTOSIHHOT'O TOKA.
Hcnonb3oBanue
AJIEKTPOJBUTATEIICH

B TEXHUYECKUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

MMOCTOSIHHBIX MAarHUTOB.
N3y4yeHne MarHuTHOTO ITOJISI TOCTOSTHHBIX
MarHuTOB ITPU UX OOBbEIMHEHUHU U Pa3ICICHUH.
IIpoBeneHne ONBITOB MO BU3yaJIN3aLMHU 1O
MOCTOSIHHBIX MAarHUTOB.

N3yuyeHne saBIeHUS HAMATHUYMBAHUS BEIIECTBA.
HccnenoBanue neMCTBUSA 3JIEKTPUUYECKOIO TOKA
Ha MAarHUTHYIO CTPEJIKY.

[IpoBeneHue OMBITOB, JEMOHCTPHUPYIOIINX
3aBUCUMOCTb CUJIbI B3aUMOJCHCTBUS KATYILIKU

C TOKOM M MarHuTa OT CWJIbl U HAIIpaBJIECHUS TOKA
B KaTYyIIIKE.

AHaJIU3 CUTyalluil MPAKTUYECKOTO MPUMEHEHUS
AIIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKHUX
YCTPOMCTBAaX, MPOMBIIIJIEHHOCTH, MEULINHE).
N3ydenue nencTBus MarHUTHOTO MOJIS

Ha MPOBOJIHHUK C TOKOM.

N3ydyeHune nercTBUs SIEKTPOIABUTATEIS.
N3mepenue K11/ anekTpoaBurarensHon
YCTaHOBKH.

Pacno3naBanue u aHanu3 pa3InYHbIX
NIPUMEHEHUH AJICKTPOJABUTATEIICH

(TpaHcnopT, OBITOBBIE YCTPONCTBA U JP. )

2.4

DJIeKTpOMarHuTHas
VHIYKIHS

Omnbrtel @apajnes. SABneHue
AJIEKTPOMArHUTHOU
uHaykuu. ITpasuiio Jlenna.
DIeKTporeHeparop.

OIIBITHI IO UCCIEIOBAHUIO SIBICHUS
3JIEKTPOMArHUTHOW MHIYKIIMU: UCCIIEIOBAHUE
W3MEHCHUW 3HAYEHUS U HAIPABJICHUS
WHAYKIIMOHHOTO TOKA
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CrniocoObl nomyyeHus
AIIEKTPUYECKON SHEPTUHU.

DJIeKTPOCTaHIUU
Ha BO300OHOBIISIEMBIX
UCTOYHHUKAX SHEPTUU
Uroro mo pazneny 37
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO 68
YACOB I1O ITPOI'PAMME
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9 KVIACC

JIBAYKEHUE U CIIOCOOBI
€ro OnucaHus

MarepuanbHas TOUKa.
Cucrema otcuéra.
OTHOCHUTEIIBHOCTD
MEXaHUYECKOTO JBUKEHUSI.
PaBHOMEpHOE
MPSIMOJIMHENHOE JIBUKECHUE.
HepaBHomepHoe
MPSIMOJIMHENHOE IBUKECHUE.
CpenHsis 1 MTHOBEHHAs
CKOpOCTb TeJIa MpH
HEPAaBHOMEPHOM JBUKCHUU.
Y ckopenue.
PaBHOyCKOpEeHHOE
PSAMOJIMHEWNHOE JBUKEHUE.
CBo0OoIHOE MaieHuUE.
Omnsite! ['anumes.
PaBHOMEpHOE IBUKEHME

10 OKPY>KHOCTH.

Ilepuon n yacrora
oOparenus. JInneitnas u
YIJIOBasi CKOPOCTH.

No HaunmenoBanue Komuuectso | IIporpammuoe cogepkanne | OCHOBHBIC BUJIBI ICSITEILHOCTH O0YUAFOIITUXCS
n/n pa3aenoB U TEM 4acoB
y4eOHOro mpeameTa
Pa3nen 1. Mexanuueckue siBJIeHUSA
1.1 | Mexanundeckoe 10 MexaHndeckoe IBUKEHUE. AHaIM3 ¥ 00CYXXJICHUE Pa3IMUHbBIX TPUMEPOB

MEXaHUYECKOTO IBUKEHUS.

OO6cyxkaeHue rpaHui] IPUMEHUMOCTH MOJIENN
«MaTepualibHasi TOUKay.

Onucanue MeXaHU4YeCKOrO JIBUKEHUS
pazIuyHbIMU cioco0aMu (ypaBHEHUE, Ta0IUIIa,
rpaduk).

AHaJIU3 )KU3HEHHBIX CUTYallUi, B KOTOPBIX
MPOSIBIISIETCA OTHOCUTEIIBHOCTh MEXaHUUECKOT O
JBH>KCHHSI.

HabmroeHre MexaHu4eckoro JBHKEHUS Tella
OTHOCHUTEJIbHO Pa3HBIX TEJ OTCUETA.
CpaBHEHME NTyTEN U TPACKTOPUNA IBUKECHUS
OJIHOTO U TOT'0 %€ TeJIa OTHOCUTEIBHO Pa3HbIX
TEJI OTCYETA.

Anamu3 tekcta ["anumnes 00 OTHOCUTEIBLHOCTU
JBU>KCHUST; BHITIOJTHEHUE 3aIaHUH 10 TEKCTY
(CMBICJIOBOE UTEHUE).

Onpenenenune cpeaHel CKOPOCTU CKOJIbKEHUS
OpycKa WM JIBWXKEHUS IIapUKa MO0 HAKJIOHHON
MJIOCKOCTH.

AHalu3 U 00CyXKJIeHHUE CITIOCOO0B
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LleHTpOCcTpEMHUTEIBHOE
yCKOpeHue

NPpUOIMKEHHOTO OMPEICIICHUS] MTHOBEHHOM
CKOpPOCTH.

Onpenenenne CKOPOCTH PAaBHOMEPHOTO
JBIKEHUS (IIapyKa B )KUJIKOCTH, MOJEIH
JIEKTPUYECKOTO aBTOMOOWIIS U T. 11.).
Onpenenenue nyTH, MPOUICHHOTO 3a TaHHbBIN
IIPOMEXYTOK BPEMEHU, U CKOPOCTH Tea

1o rpaduKy 3aBUCUMOCTH ITyTH PABHOMEPHOTO
JIBUKEHHSI OT BPEMEHU.

OO6cykaeHne BO3MOXKHBIX TPUHITUIIOB
NENCTBUS PUOOPOB, U3MEPSIOITUX CKOPOCTh
(cnuIOMETpOB).

Brruucnenue nytu ¥ CKOpOCTH IPU
PaBHOYCKOPEHHOM TMPSAMOJIMHEUHOM IBUKECHUHU
Tena.

Ornpenenenue NpoICHHOTO MYTH U YCKOPEHUS
JBIDKEHUS Teja 1o rpaduKy 3aBUCUMOCTH
CKOpPOCTH PaBHOYCKOPEHHOI'O IIPSIMOJIMHENHOIO
JBUKEHHUS TEJIA OT BPEMEHU.

IIposepra cunomesvl: eciu

NPU PABHOYCKOPEHHOM OBUMICEHUU

6e3 HauaNbHOU CKOPOCMU NYMU OMHOCAMCS
KaK psi0 He4EMmHbIX yuces, mo
COOMEemMcmeyouue NPOMeHCYmKU 6pemeHu
0OUHAKOBDL.
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Onpenenenne yCKOpeHus Tena

IIPU PAaBHOYCKOPEHHOM JIBUKEHUU

10 HAKJIOHHOM TIOCKOCTH.

N3mepenue neproa u 4acTOThI OOpaIeHUsS
TeJa M0 OKPYKHOCTH.

OrnpeeneHue CKOpoCTH paBHOMEPHOTO
JBW)KEHUS T€Ja IO OKPYKHOCTH.

Pemenne 3anay Ha onpeneneHue
KMHEMAaTHYECKUX XaPAKTEPUCTHUK
MEXaHUYECKOT0 IBUKEHUS PA3IMUHBIX BUJIOB.
PacnioznaBanve u mpuOMMKEHHOE OMUCAHUE
Pa3IMYHBIX BUJOB MEXaHUUECKOTO ABUKECHUS
B IPUPOJIEC U TEXHUKE (HA TpUMeEpax CBOOOIHO
NaJAoIINX TEJ, IBUKEHUS )KUBOTHBIX,
HEOECHBIX TEJ, TPAHCIIOPTHBIX CPEJICTB U JIp.)

1.2

BzauMmonencrBue Tei

20

IlepssIii 3ak0H HproToHa.
Bropon 3akon Herorona.
Tpernii 3akoH HproToHa.
[IpuHUMD cynepno3uuuu
CHIL

Cuina ynpyrocTtu. 3aKoH
['yka. Cuna TpeHusi: cuiia
TPEHUS CKOJIb)KEHHUSI, CUIIa
TPEHUS TTOKOS, IPYTHE BUIBI
TPEHUSL.

Cuna TsKeCTH U 3aKOH
BCEMUPHOTO TATOTEHUS.

HaGmonenue n o6Cyx1eHre ONbITOB

C JIBMDKECHHEM TeJla IPY YMCHBIICHUN BIIUSHUS
APYTUX Tell, MPENATCTBYIOIUX ABHKEHHIO.
Amnamu3 Tekcra ["anmnest ¢ onucanuem
MBICIICHHOT'O YKCIICPUMEHTA,
00OCHOBBIBAIOIIECTO 3aKOH MHEPIIHH;
BBITTOJTHEHHE 3aJIaHUH 110 TEKCTY (CMBICIIOBOE
YTEHHUE).

OOcykaeHrEe BO3MOKHOCTH BBITTOJTHEHHS
3aKOHAa WHEPIUH B PA3IMYHBIX CUCTEMaXx
OTCYETA.

HaGnronenue u 00cyKaeHne MEXaHUIEeCKUX
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Y ckopeHue cBOOOHOTO
najicHus. JIBU>KEHHUE TJIaHET
Bokpyr Connna. [lepBas
KOCMHYECKask CKOPOCTb.
HesecoMocTs 1 neperpysku.
PaBHOBeCcHEe MaTepuaabHOU
TOYKU. AOCOIIOTHO TBEPIOE
teno. PaBHoBeCHE TBEPAOTO
TEJIa C 3aKPETJIEHHON OChIO
BpallleHusi. MOMEHT CHUJIBI.
LenTtp Ts1KECTH

SIBJICHUH, IPOUCXOSIINX B CUCTEME OTCUETA
«Tenexkay» pu €€ paBHOMEPHOM

Y YCKOPEHHOM JIB)KEHUH OTHOCUTEHHO
KaOuHeTa (PU3UKU.

JIeliCTBHSI C BEKTOPaMU CUJI: BBIITOJHEHUE
3aJlaHUM 110 CJIIOKCHHIO U BEIYUTAHHIO
BEKTOPOB.

HaGmronenue u/vunu npoeicHUE OMBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTh YCKOPEHUS
Tena OT MPUJIOKEHHON K HEMY CHJIBI K MAacChl
Telna.

AHanmu3 ¥ 00bSICHEHUE SBJICHUN

C UCTIOJIb30BaHMEM BTOPOT0 3aKoHa HploTOHA.
Pemenue 3amay ¢ uCnoab30BaHUEM BTOPOTO
3akoHa HproTOHA M MpaBuiIa CIOXKEHUS CUIL.
OmnpeneneHue KECTKOCTU MPY>KUHBI.

AHaM3 cCUTyaIui, B KOTOPHIX HAOIIOJAI0TCSI
yrpyrue aedopManuu, 1 uX o0bICHEHUE

C UCIIOJIb30BaHUEM 3aKoHa [ 'yka.

Petienue 3aa4 ¢ UCMOJIL30BAHUEM 3aKOHA
I'yka.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHHUS

CKOJIBKCHHA OT CUJIbBI HOPMAJIbHOI'O AABJICHM .

OO0cyxeHne pe3ynbTaToB UCCIEA0BAHNUS.
Onpenenenue ko3pPuimeHTa TpeHUs
CKOJIb)KEHUSL.

N3mepenne cuiibl TpeHUs MOKOSL.
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Pewrenue 3a1ay ¢ ucnonb3oBaHueM (popmysbl
JUISL CUJIbl TPEHUS CKOJIBYKEHUS.

AHanmu3 ABMKEHUS TE TOJIBKO 10 AEHCTBUEM
CHJIBI TSDKECTH — CBOOOHOTO MaCHHUS.
OO0BsiCHEHHNE HE3aBUCUMOCTU YCKOPEHUS
CBOOOJTHOT'O TIAJICHUS OT MacChI TeJa.

O1ieHKa BEJIMYUHBI CUJIbI TSTOTEHUS,
JIEUCTBYIOILIIEN MEXY IBYMS TEJIaMU

(mJ1s pa3HbBIX Macc).

AHaM3 IBWKECHHS HEOCCHBIX Tl

MO/ ACHCTBUEM CHJIbI TATOTCHUS

(C UCIIOIBL30BaHUEM JOTIOJIHUTEIbLHBIX
MCTOYHUKOB MH(GOPMAIIUHN).

Pemenue 3a1a4d ¢ HCNIOJIb30BaHHUEM 3aKOHA
BCEMHUPHOTO TATOTCHUS U (POPMYIIbI

JUIA pacy€Ta CUIIbI TSKECTH.

AHaJIU3 OPUTMHAIBHOTO TEKCTA,
OMKCHIBAIOIIETO MPOSIBICHUS 3aKOHA
BCEMHUPHOIO TATOTEHHS; BBITIOJTHEHUE 3aJaHUM
10 TEKCTY (CMBICIIOBOE UTCHHE).

HabGnronenue n o0CyKeHne OIBITOB

110 U3MEHEHHUIO Beca Tela P YCKOPEHHOM
JIBUKEHUHU.

AHanu3 yCcJI0BUI BOSHUKHOBEHHSI HEBECOMOCTH
U MEPETPY3KHU.

Pemenue 3a1a4 Ha onipe/iesieHUE Beca Telia

B Pa3JIMYHBIX YCIOBUSIX.
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AHanu3 cuil, IEUCTBYIONIUX HA TEIO,
MTOKOSIIIIEECS. Ha OTIOPE.
Onpenenenue HeHTpa TAKECTH Pa3TUYHbBIX Tell

1.3.

3aKOHBI COXpPAaHEHUS

10

Nmnynbc Tena. U3menenue
uMITyJibca. MIMIyJibc CHITBI.
3aKOH COXpaHEeHUS
UMITyJbca. PeakTuBHOE
JIBUYKEHUE.

Mexannueckas pabota u
MOIIHOCTh. Pabota cun
TSYKECTH, YIPYTOCTH,
TpeHusi. CBsI3b SHEPIUu U
pabotsl. [loTeHunansHas
DHEPIUs Tena, MOIHATOrO
HaJl IOBEPXHOCTBIO 3€MJIH.
IToreHmansHas SHEPrus
CKaTOU MPYKUHBI.
Kunernueckas sueprus.
Teopema 0 KUHETHYECKOU
SHEPruu. 3aKOH COXPaHEHUS
MEXaHUYECKON YHEPTUH

Hab6mronenne u o0cyXaeHHE OMBITOB,
JEMOHCTPUPYIOLIUX IIepefady UMITYJIbCa

IIPU B3aUMOJICHCTBUU TEJI, 3aKOH COXPaHEHUS
UMITYJIbCA TIPU a0COIMIOTHO YIPYTrOM U
HEYIPYrOM B3aUMOJEHCTBHUM TEIN.

AHanu3 cuTyanuii B OKpYyKaroIen sKU3HU

C UCITOJIb30BAHUEM 3aKOHA COXPAHECHUS
VMITYJIbCA.

PacrniozHaBaHue sIBJIEHNS pEaKTUBHOIO
JBUKEHHUS B IPUPOJE U TEXHUKE.
[IpuMeHeHne 3aK0Ha COXPAaHEHUSI UMITYJIbCa
IUJIS1 pacy€Tra pe3ysibTaTOB B3AUMOIECHUCTBUS TEI
(Ha mpuMepax Heynpyroro B3auMoOAeCTBUA,
YIIPYrOro HEHTPAIBHOIO B3aUMOJAEHCTBUS IBYX
OIMHAKOBBIX TEJI, OAHO U3 KOTOPBIX
HETIOJIBU)KHO).

Pemenue 3aa4 ¢ uCronb30BaHUEM 3aKOHA
COXPaHEHHMS UMITYJIbCA.

Omnpenenenue pabOThI CUITBI YIIPYTOCTH

IIPU OABEME I'Py3a C UCIIOIb30BAaHUEM
HEMOJIBH>KHOT'O M TTOJIBH>KHOTO OJIOKOB.
N3mepenne MOITHOCTH.

N3mepenne noTeHuuaibHOU SJHEPTUH YIIPYTO
nehOpMUPOBAHHON TIPYKUHBI.
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N3mepenne KNHETUIECKOM SHEPTUH TeTa

110 JUIMHE TOPMO3HOI'O ITYTH.
DKCIEPUMEHTAIBHOE CPABHEHUE N3MEHEHHUS
MTOTEHIIMAJIbHOW U KHUHETUYECKOW SHEPTUi Tela
IIPU ABVYKEHHUM 110 HAKJIOHHOW INIOCKOCTH.
DKCIIepUMEHTaNbHAs POBEPKA 3aKOHA
COXPaHEHUSI MEXaHUYECKOW JHEPIUU

npu cBOOOJHOM MaJICHUU.

[Ipumenenune 3aKko0Ha COXpaHEHUS
MEXaHWYECKOU DHEPTUH I pacuéra

MOTEHIIMAIbHOW U KHHETUYECKOW SHEPrUi TENA.

Pemenue 3aJa4 C UCIIOJIb30BAHUECM 3aKOHa
COXpPAaHCHHUA MEXaHUYECKOU OHCPIrunu

Hroro no pazneny

40

Pa3nen 2. Mexanuueckue KoJ1e0aHus U BOJI

HbI

2.1

Mexannueckue
KOJICOAHUSA

7

KonebaTenrHoe NBMIKEHHE.
OCHOBHbBIE XapaKTEPUCTUKU
KOoJieOaHUM: epUo,
4acToTa, aMILUIUTY/IA.
MareMaTu4ecKum u
NPY>KUHHBIA MasSTHUKH.
[IpeBpariienue SHeprun
IIpHU KojiebaTeIbHOM
JIBUKCHUH.

3aTyxaromue KojaeoaHus.
BoIHyK1€HHBIE KOIeOaHUs!.
Pe3onanc

Hab6mronenue kojre0aHui Mo AEHCTBUEM CHIT
TSKECTU U YIIPYTOCTU U OOHApYKEeHUE
0IO0HBIX KOJICOAHUH B OKPYKAIOIIIEM MUPE.
AHanu3 Kone0aHuii rpy3a Ha HUTH U

Ha npyxuHe. OnpeiesieHre 4acTOThI
KoJIe0aHU MAaTEMaTHIECKOTO U TIPYKUHHOTO
MAasSITHUKOB.

Hab6mronenne u 00bsiCHEHHE SIBICHUS
pe30oHaHca.

HccnenoBanue 3aBUCUMOCTH TIEpHOa
KoJie0aHU TIOJIBEIIIEHHOTO K HUTH TPpy3a

OT JUIMHBI HUTH.
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[TpoBepka HE3aBUCUMOCTH MEpUOJIa KOJIeOaHUI
rpy3a, MOJBEUICHHOTO K JIEHTE, OT MacChI rpy3a.
Hab6mronenne u o0cyXaeHHE OMBITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTD IEpUoa
KosieO0aHW MPY>KUHHOTO MasSTHHKA OT MacCChI
rpy3a 1 )KECTKOCTU IIPYKUHBI.

[IpumMeHeHrne MaTeMaTuyecKoro U mpy>KMHHOTO
MasTHUKOB B Kau€CTBE MOJIEIEH I ONUCAHUS
KOJIcOaHUM B OKpPYKaIOIIeM MUpE.

Petienue 3ama4, CBSA3aHHBIX C BHIYUCICHUEM
WJIM OLICHKOM 4acTOThI (Teproaa) KojaeOaHnui
H3mepenue yckopenusi c60600H020 nadeHus.

2.2

Mexannueckue
BOJIHBL. 3BYK

MexaHn4yecKrue BOJIHBI.
CBolicTBa MEXaHUYCCKHX
BOJH. [IpogonbHble
MOTNEepEeYHbIC BOJHBIL. J[TMHa
BOJIHBI U CKOPOCTb €€
pacnpoCcTpaHeHHUSI.
MexaHn4ecKue BOJIHBI

B TBEPJIOM TEJE,
celiCMHYECKHE BOJIHEI.
3ByK. ['poMKOCTB 3ByKa U
BbICOTa TOHA. OTpakeHUE

3ByKa. IHpa3Byk u
YIABTPA3BYK

OOHapy»keHue U aHaIU3 BOJIHOBBIX SIBICHUI
B OKPY’KaloIlleM MHUpE.

HaGmonenue pacripoctpaHeHus Ipo10IbHbIX
Y TIOTIEPEYHBIX BOJIH (HA MOJIETHN) U
oOHapyKeHHE aHATIOTMYHBIX BUIOB BOJH

B IIpUPO/i€ (3BYK, BOJIHBI HAa BOJIE).
Borunicnenue qJimHbl BOJHBI U CKOPOCTH
pacrpocTpaHEHHs! 3BYKOBBIX BOJIH.
DKCHEpUMEHTAILHOE ONPEEIICHNE TPaHUI
YacTOTHI CIBIIINMBIX 3BYKOBBIX KOJI€OaHUH.
Habnronenue 3aBUCMMOCTH BBICOTHI 3ByKa

OT YacTOTHI (B TOM YHUCIIE, C UCTIOIH30BAHHEM
MY3BIKQJTbHBIX HHCTPYMEHTOB).
HaGmonenue u o0bsicHeHHE SIBJICHUS
aKyCTHUYECKOTO PE30HAaHCA.
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AHaJli3 OpUTHHAIBHOTO TEKCTAa, MOCBAIIEHHOTO
MCIOJIb30BaHUIO 3BYKa (WM yJIbTPa3BYyKa)

B TEXHUKE (9XO0JIOKAIIUS, YIbTPA3BYK

B MEJUIIMHE U JIP.); BHIIOJHEHUE 3a/JaHUI

110 TEKCTY (CMBICIIOBOE UTCHHE)

Hroro no pazneny

15

Pasznen 3. BHGKTpOMaI‘HHTHOG I10JI€ M JICKTPOMArHUTHLIC BOJIHBI

3.1 | DaekTpoMarHuTHOE 6 DIIEKTPOMAarHUTHOE MOJIE. [TocTpoenue paccyxaeHnii, 000CHOBBIBAIOIIIAX
noJie u DJEeKTPOMarHUTHBIC BOJIHBL. | B3aUMOCBSI3b SJIEKTPUUECKOTO U MATHUTHOTO
AJEKTPOMArHUTHBIE CaoiicTBa HOJIEH.

BOJIHBI AJIEKTPOMArHUTHBIX BOJIH. DKCcrepuMEHTAIbHOE U3yYEHHUE CBOICTB
IlIkana 3J€KTPOMArHUTHEIX | 3JICKTPOMArHUTHBIX BOJIH (B TOM YHCIIE
BoJIH. Mcnonb3oBanue C TIOMOIIIBI0 MOOUIILHOTO TeieoHa).
SJICKTPOMAarauTHHIX BOJIH AHaJIN3 PEHTI€HOBCKUX CHUMKOB
JUIsL COTOBOM CBSI3H. YEJIOBEYECKOrO OPraHu3Ma.
ONEKTPOMArHUTHAs MPUPOAA | AHAIN3 TEKCTOB, OMKUCHIBAIOIINX TPOSIBICHUS
cBera. CKOpOCTh CBETA. 3JIEKTPOMArHUTHOTO U3Ty4EHUS B IPUPOJIE:
BonHoBble cBoiicTBa cBeTa YKUBBIC OpPTraHU3MBbI, U3TYICHHS HEOSCHBIX TETl
(CMBICIIOBOE UTEHUE).
PacnioznaBanue v aHaU3 pa3InYHbIX
MPUMEHEHUH 3JIEKTPOMArHUTHBIX BOJTH
B TEXHHKE.
N3y4yeHne BOJTHOBBIX CBOWCTB CBETA.
Pemenue 3a1au ¢ ncnonp30BaHUEM QOPMYIT
JUTSI CKOPOCTH JIEKTPOMArHUTHBIX BOJIH, JJIMHBI
BOJIHBI M YaCTOTHI CBETA
Hroro no pazneny 6
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Pa3gen 4. CBeToBbIC ABJICHUSA

4.1

3aKOHBI
pacnpocTpaHeHuUs
CcBETAa

JlydeBast Moesb CBeTa.
Hcrounuku ceera.
[IpsimonuHeENnHOE
pacnpocTpaHeHHUE CBETa.
3atmenus Connua u JIyHBI.
Otpaxenue cera. [lnockoe
3epKaJio. 3aKOH OTPaXKEHUs
CBETAa.

[Ipenomiienue cBera. 3aKoH
npenomieHus ceeta. [loaHoe
BHYTPEHHEE OTPaKEHUE
cera. lMcnonp3oBanue
MOJIHOTO BHYTPEHHETO
OTPaKEHHSI B ONITHYECKUX
CBETOBOJAX

HaGmronenue onbITOB, JEMOHCTPUPYIOLIUX
SIBJICHUE MTPSIMOJIMHEMHOTO PacCpOCTPAHEHUS
cBeTa (BO3HUKHOBEHUE TEHU U MOJYTEHU),

Y UX MHTEPIPETALHS C UCIIOJIb30BAHUEM
MOHSITUSI CBETOBOTO JTyya.

OObsicHEHUE U MOJIETTUPOBAHUE COTHEYHOTO U
JIYHHOT'O 3aTMEHUMU.

HccnenoBanue 3aBUCUMOCTH yIiia OTPaKEHUS
CBETOBOTO JIy4a OT yrja MmajeHusl.

N3ydenue cBONCTB M300pakeHUs B IMIIOCKOM
3epKaje.

Habnronenue u o0bsiCHEHUE OIBITOB

10 MOTYYEHUIO U300PAKEHU B BOTHYTOM U
BBIMYKJIOM 3epkaiiax. HaGmonenue u
00BSICHEHUE OTBITOB TIO MPEJIOMIICHUIO CBETA
Ha TPAHUIIE PA3TUYHBIX CPEM, B TOM YHUCIIE
OMBITOB C MOJHBIM BHYTPEHHUM OTPaKEHUEM.
Hccnenosanue 3aBUCUMOCTH yIiia
MPEJIOMJICHHS OT yTJia MaJIeHUsl CBETOBOTO Jy4a
Ha TPAHUIIE «BO31YX—CTEKIIO».
Pacnio3naBanue siIBIICHUM OTpakKeHUS U
MIPEJIOMJICHHS CBETA B TIOBCETHEBHOM JKU3HHU.
AHaIu3 U 00BSICHEHHE SBJICHUS ONITUYECKOTO
MHUpaxa.

Pemienue 3a1a4 ¢ UICNOJIb30BAHUEM 3aKOHOB
OTPaXKEHUSI U MPEJIOMJICHUS CBETA
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4.2 | JIMH3EI ¥ ONITHYECKUE 6 Jlunza. Xox nydeit B muu3e. | [lonmydeHnue nzo0paxeHHU ¢ TOMOIIbIO
puOOopHI OnrTnueckas cucrema cobuparolel 1 paccerBaroIel JTUH3.
doroanmnapara, mukpockomna | Onpenenenue pOKyCHOro pacCTOSIHUS U
u teneckona. ['ma3 kak ONTUYECKON CHJIBI COOMPAIOIIEH JIMH3BI.
ONITUYECKasl CUCTEMA. AHanu3 yCTpOMCTBa U TPUHIIUIIA JEHCTBUSA
bim3opykocTts n HEKOTOPBIX ONTHYECKUX MPUOOPOB:
JATbHO30PKOCTh doToannapara, MUKPOCKOIIA, TEJIECKOMA.
Nsyuenne monenu rias3a Kak ONTHUYECKOU
CUCTEMBI. AHAJU3 ABJICHUN OJIM30PYKOCTH
U JaTbHO30PKOCTH, TPUHIIUIIA IEUCTBUS
OYKOB
4.3 | Paznoxeunue 6e10r0 3 Pasnoxxenue Oeoro ceera HaGmronenue pasznoxkeHus 6e1oro cBera
CBETAa B CIIEKTP B crieKTp. OnbITel HbIOTOHA. | B CIIEKTD.
ClioxeHne CreKTpaabHbIX Hab6mtoneHne u 00bICHEHUE OIBITOB
1BeToB. [{ucnepcust ceeTa 10 TIOJTYYEHHUIO O€JI0Tr0 CBETA MPH CIIOKEHUH
CBETa Pa3HbIX I[BETOB.
[IpoBenenue u 00BsICHEHNE ONTBITOB
10 BOCIIPUATHIO 1IBETA MPEIMETOB MIPU UX
HaOJII0JICHUH YePe3 1IBETOBBIC (PUIIBTPHI
(LIBETHBIE OUKH)
Hroro no pazneny 15
Pa3znen 5. KBanToBble siBj1eHUs
5.1 | Ucnyckanue u 4 Omnsitel Pezepdopna u O6cyxnenue 1nenu onsitoB Pesepdopaa

IIOrJaI0ICHUEC CBCTA
aTOMOM

IIJIaHeTapHas MOJEJIb aTOMa.
Mogens atoma bopa.
Hcnyckanue v noriomnieHue

I10 HCCJICAOBAHHNIO aTOMOB, BBIZIBM?KCHUC
THUITIOTE3 O BOBMOKHBIX PE3YJIbTATaX OIILITOB

B 3aBUCUMOCTH OT IIPCAIIOIaracMoro CTpoCHUA

58



cBeTa aToMOM. KBaHTBHI.
JIuHenyaTple ClIEeKTPhI

aTOMOB, (HOPMYJIMPOBaHUE BHIBOJIOB

Y3 PE3YIbTATOB OIBITOB.

OO6cykaeHne mpoOTUBOPEUNiA TITaHETAPHOMN
MOJIETIM aTOMa U OCHOBAHUM ISl TUIIOTE3bI
bopa o craninoHapHbIX OpOUTAX NEKTPOHOB.
Habro/1eH1e CIuIONIHBIX U TIMHEUYaThIX
CIIEKTPOB HU3JIyYEHHUS PA3JIUYHBIX BEILIECTB.
OObsicCHEHUE TUHEHYATHIX CIIEKTPOB U3ITYUCHHUS

5.2

CTpOCHI/IC ATOMHOTI'O
aapa

PannoaktuBHOCTE. Anba-,
0eTa- U raMMa-u31y4EHUsI.
CtpoeHne aToMHOr 0 Spa.
Hyxnonnas moaens
aTOMHOTO sipa. M3oromnsl.
PamnoaxkTuBHEBIE
npeBpaieHus. [lepron
N0JIypacIajga aTOMHBIX sIIep

OO0cyx/1eHne BO3MOXKHBIX THIIOTE3 O MOJIEISIX
CTpOEHHUS sAJIpa.

OmnpeneneHue coctasa siiep Mo 3aJaHHBIM
MacCOBBIM U 3apsI0BBIM YUCIIAM H

10 TIOJIO’KEHUIO B IEPUOANYECKON CUCTEME
3JIEMEHTOB.

AHanu3 U3MEHEHHs COCTaBa sIIpa U €ro
MOJIOKEHUSI B IEPUOAMYECKON cucTeMe

IIPH O-PaIMOAKTUBHOCTH.

Hccnenosanne TpeKOB 0-4aCTHULL IO TOTOBBIM
dororpadusim.

OObHapyxeHue 1 U3MEpPEHNE paguallMOHHOTO
(oHa C TOMOILBIO TO3UMETPA, OLIEHKA €ro
MHTEHCUBHOCTH.

Amnan3 OMOJIOTHYSCKUX U3MCHEHHH,
MPOUCXOIAIIUX MOJ ACUCTBUEM
PaAMOAKTUBHBIX U3JTYYECHHM.
Hcnonbs30BaHue paguoOaKTUBHBIX U3ITY4EHUN
B MEJULINHE
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5.3 | SnepHble peakum 7 SAnepHble peakuyu. 3akoHbl | Perenue 3a1a4 ¢ HCIIOMB30BaHUEM 3aKOHOB
COXpaHEHHUs 3aps0BOr0 U COXPAHEHHSI MAaCCOBBIX U 3apSAJ0BbIX YHACEI
MacCOBOI0 YMCEN. DHEPIUsl | Ha ONpECIICHUE PE3yIbTaTOB SACPHBIX
CBS3M aTOMHBIX siiep. CBs3b | peaki[uii; aHaIu3 BO3MOKHOCTH HJIH
Macchl U DHEpIruM. Peakuum | HEBO3MOYKHOCTH SIZICPHOM peaKIluu.
CUHTC34a U ACJICHUA ANCDP. O11eHKa YHEPTUM CBA3U SJIEP C UCTIOIb30BAHUEM
Hcroynnku sHepruu ConHua | hopMyinbl DHHINTEHHA.
v 3BE31. SnepHas OO6cyxKaeHue neperneKTUB UCII0JIb30BaHUS
sHepreTuka. /lencreus YIPaBIIIEMOI0 TEPMOSAIEPHOIO CUHTE3A.
PaJInOAKTUBHBIX U3JIY4CHUN | OOCYKICHUE MPEUMYIIECTB U IKOJIOTHIESCKUX
Ha JKMBBIE OPTaHU3MBI po0JieM, CBA3aHHBIX C SEPHOM SHEPreTUKON

Uroro no pazneny 17

IHoBTOpPUTEJIBbHO-00001AO NI MOAYJIb

[ToBTOpeHnue u 9 Cucremaruzanus u Brinonnenne yaeOHbIX 3a/1aHUN, TPEOYIOIINX

00001IeHNe
CoJIepKaHus Kypca
busuku 3a 79 KIaccel

0000111eHrE TPEIMETHOTO
COZICpKaHMSI M OTIBITa
JeSITeTLHOCTH,
pUOOPETEHHOTO

IIPU U3YYEHUU BCETO Kypca
($U3MKH OCHOBHOTO OOIIIETO
o0Opa3oBaHMsI.

[ToaroToBKa K OCHOBHOMY
rOCyJapCTBEHHOMY
’K3aMeHyY MO PU3MKe

JUTsT O0y4aromuxcs,
BBIOPABIIUX ATOT YIEOHBIN
npeaMeT

JEMOHCTpAlH KOMIIETEHTHOCTEN,
XapaKTEePU3YIOIIUX €CTECTBEHHOHAYYHYIO
TPAMOTHOCTB:

— IPUMEHEHUS MOJIYY€HHBIX 3HAHUU

JUTSl HAYYHOTO 00bICHEHUS (PU3NUECKUX
SIBJICHUM B OKPYKaIOIEW NPUPOJE,

B IIOBCEHEBHOM KU3HU U BBISBICHUSA
(U3NYIECKUX OCHOB PsiJIa COBPEMEHHBIX
TEXHOJIOTHUH;

— MPUMEHEHUSA OCBOCHHBIX
DKCIIEPUMEHTAIIbHBIX YMEHUN

JUTS ICCIIEZIOBaHUS (PU3UYECKHX SBJICHUM,
B TOM YHCJIE JJII IPOBEPKU THIIOTE3
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Y BBIABJIEHUS 3aKOHOMEPHOCTEM.

Pemienne pacu€THpIxX 3a/1a4, B TOM YHUCIE
IPEOoNararrX UCIOIb30BaHNE (PUZNYECKHUX
MOZENEW U OCHOBAHHBIX HA COAEPKAHUN
pa3UYHBIX pa3/ieloB Kypca PU3UKU.
BrinonHenue u 3amura rpynmnoBbIX WK
UHAVBUYAJIbHBIX IPOEKTOB, CBA3aHHBIX

C cofiepKaHueM Kypca (pU3uKu

Utoro no pazneny 9
OBILIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME
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