rOCYAAPCTBEHHOE BIOKETHOE
OBLUEOBPA30BATEJIbHOE YYPEXAEHN
PECMYBJIVKA MAPUIA 311 "
MHOrOMPO®UNbHBIN MLEN-MHTEPHAT

I'ocynapcTBeHHOE OO KETHOE 0011Ic00pa30BaTEIbHOE YUPEIKICHHE
PecnyOosmukn Mapwuit 31 "MHoronpoduiIbHbIN Julleld-uHTepHaT"

PACCMOTPEHA 1 OJIOBPEHA [MPUJIOXEHUE Ne 5
Ha 3acenanuu [lenarornueckoro K npuka3zy ot 30.08.2023 r. Ne 66
coBeTa
I'BOY Pecny6nuku Mapwuii O YTBEPXJIEHA
«MHoronpoUIbHBIN JTHIICH- MIPUKA30M JIUPEKTOpA
WHTEpHAT» I'BOY Pecny6nuku Mapuit On
[TpoTokon Ne 1 ot 28.08.2023 1. «MHoronpoUIbHBIN JTHIICH-UHTEPHAT

ot 30 aBrycra 2023 roga Ne 66 1.5
COI'TTACOBAHA
3aMECTHUTENb TUpeKTopa o YBP
I'BOY Pecny6muku Mapuii On
«MHoronpouIbHBIHI
JIULEH-UHTEPHAT
H.M. YyryHoBa

PABOYAA ITIPOI'PAMMA
OCHOBHOTI'O OBIIEI'O ObPA3OBAHUA

OU3NKA

(1151 9-X KJ1acCOB)

Pa3paboTyuK mNporpaMMbl: y4UTeNb (U3UKH, BbICILIEN
KBaJIMPUKALIMOHHOU KaTeropuu

1. Pyam
2023



COJEPKAHME

MOACHUTEJIBHAS BATIMCKA ...t nnee s 3
COLEPXAHUE OBYUEHUISL......c.ooiiiiiiiiiiiie e 4
ITNTAHUPYEMBIE PE3VJIbTATBI OCBOEHU S ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE

OCHOBHOI'O OBIIEI'O OBPA3OBAHMS .........ooiiiiiiiiecieee e 9
JIMYHOCTHBIE PE3VJIDTATDBL... ...ttt 9
METAIIPEJIMETHBIE PE3VJIBTATDI .....cccoiiiiiiiiiiiii s 10
[MPEAMETHDBIE PESVIIBTATDI .....oocviiiiiiiiii s 12
TEMATHUYECKOE IINTAHUPOBAHUE ........cccooiiiiii s 16
CUCTEMA OHEHUBAHUA YT KOHTPOUIID ......oooiiiiiiiiieec s 27
YYEBHO-METOJUYECKOE 1 MATEPUAJIbHO-TEXHUYECKOE OBECIIEUEHME ............... 29



HOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma mo gusuke Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHMs
COCTaBJICHa HA OCHOBE TOJIOKEHUN M TpeOOBaHUM K pe3yiabTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHON 00pa3oBaTeNbHON MPOrpamMMbl, MPEJCTABICHHBIX B
dI'OC 00O, penepanpHOI paboUeli MPorpaMMbl OCHOBHOTO 00IIEro 000pa3oBaHus, a
Takke ¢ yuétom denepanbHoil pabodeli mporpaMMbl BociuTanus U Konnenimn
npenojaBaHus yueoHoro npeamera «duszukay.

Copmepxanue TmporpaMMmbl 1O  (U3MKE HampaBiIeHO Ha (QopMHupoBaHHE
€CTECTBEHHO-Hay4YHOM IPaMOTHOCTH OOYYaIOIIMXCS U OpPraHUu3aluio U3ydeHus (PU3nuKu
Ha JIeATeNIbHOCTHOM OCHOBe. B mporpamme mo (u3MKe Y4YUTHIBAIOTCS BO3MOXKHOCTH
yueOHOro mnpeaMera B peamuzanuu TpedboBanuid PI'OC OOO k mIaHUPYyEeMbIM
JMYHOCTHBIM U METANpPEAMETHBIM pe3yJibTaTaM OOYUEHHUS, a TaKXKE MEXKIPEIMETHbIE
CBSI3M €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO OOIIEro
00pa3zoBaHusI.

[Iporpamma mo ¢u3nke mpeIaraeT MPUMEPHYIO IOCIEA0BATEIHHOCTD
U3Y4YCHUS] TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUSI MPEAMETHOTO COJIEPKAHUS U yu&Te
BO3PACTHBIX OCOOEHHOCTEM 00yJaronuxcsl.

®usnka SBISETCS CHCTEMOOOPA3YIOIMM [IJIi €CTECTBEHHO-HAYUHBIX YYEOHBIX
MPEIMETOB, MOCKOJIbKY (PU3MYeCKHe 3aKOHBI Jie)KaT B OCHOBE IMPOIIECCOB U SIBJICHUH,
U3Yy4aeMbIX XHMHUEH, Ouojiorued, acTpoHoMHel W (u3nveckoil reorpadueil, BHOCUT
BKJIQJ B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa, MPEIOCTaBIseT Haubosee SCHBIC
o0pa3ipl MPUMEHEHHs] HAyYHOTO METOAa TO3HAaHWSA, TO €CTh CI0co0a TMOIy4YCHHUS
JIOCTOBEPHBIX 3HAHUIN O MUPE.

Onna w3 rIaBHBIX 3a7ad  (U3MYECKOro O00pa3oBaHHMS B CTPYKType OOIIEro
00pa30BaHUs COCTOUT B (POPMHUPOBAHNH €CTECTBEHHO-HAYUYHON IPaMOTHOCTH U MHTEpeca
K HayKe y 00 yJaroImxcs.

N3ydyenue ¢usuku Ha 0a30BOM YpOBHE MPEIOJIAraeT OBJIAJECHUE CIEAYIOUTUMU
KOMITETEHTHOCTSIMH, XapaKTePU3YIOIMMH €CTECTBEHHO-HAYYHYIO IPAMOTHOCTD:

HAay4HO OOBSICHATH SIBJICHUS,

OILICHUBATh M TIOHUMATh OCOOCHHOCTH HAYYHOT'O MCCIICTOBAHMUS;

WHTEPIPETUPOBATh JaHHBIE W  MCIOJIb30BaTh HAyYHBIE JIOKA3aTEJIbCTBA
JUTSI TIOJTYYEHUST BBIBOIOBY.

Ienn n3ydyeHus: puU3MKM Ha YpOBHE OCHOBHOT'O OOIIEro 00pa3oBaHus ONMPEICIICHBI
B Konmenmuu mnpenogaBanus ydeOHoro mnpeamera «Ddusmka» B o0Opa3zoBaTeIbHBIX
OpraHu3alusax Poccuiickoit Penepaunu, peAU3YIOIINX OCHOBHBIE
oOmeoOpazoBaTenbHbIE  MPOTPAMMBI,  YTBEPXKIAEHHOM  pemienneM  Kosmerun
MunucrepcrBa npocserienus Poccuiickoit @enepanuu (mporokon ot 3 aexadbps 2019 .
No TTIK-4BH).

Henu uzyuenus GU3MKM:

npuOOpeTeHUe MHTEpeca U CTPEMIIEHHS OOYYaromIMXcs K HAYYHOMY HU3Y4YEHUIO
IPUPOJIbI, PA3BUTHE UX UHTEIIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TMPEACTABICHUI O HAydHOM METOZAE MO3HaHHs U (HOpMHpOBaAHUE
MCCIIeTIOBATEIHCKOTO OTHOIIEHUS K OKPYXKAIOIINM SIBJICHUSIM;



(dbopMUpOBaHME HAYYHOTO MHUPOBO33PEHUSI KaK pe3yibTara H3y4EHUsS OCHOB
CTpOEHHUS MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

dopMupoBaHuE TPEACTABICHUNH O poaM (PU3MKA U1 PA3BUTHUS  JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHUIA;

pa3BUTHE TPEJCTABICHUI O BO3MOXHBIX cdepax Oyayuied mpodeccuoHalbHON
JeSITENIbHOCTH, CBSI3aHHOM C (PM3UKOM, MOATOTOBKA K JalbHEHIIEMY O0Yy4EeHUIO B 3TOM
HaIpaBJICHUH.

JlocTkeHne 3TUX IeJied MporpaMMbl O (PU3KMKE HA YPOBHE OCHOBHOT'O OOIIETO
o0pa3oBaHus 00eCIeurnBaeTCs PEHICHUEM CIIEYIONUX 3a/1ay:

NpUOOpETeHHE 3HAHUN O JUCKPETHOM CTPOCHHM BEIIECTBA, O MEXaHWYECKUX,
TEIUIOBBIX, JIEKTPHUECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;

npuoOpeTeHne YMEHHUM ONUCHhIBaTh W OOBSACHATh  (DU3MYECKUE SBIICHUS
C UCTIOJIb30BAHUEM TIOTYYCHHBIX 3HAHUH;

OCBOEHHE METO/IOB PELIEHUS MPOCTEUIINX PACUETHBIX 3a/1ad C MCIOJIb30BAHUEM
bu3nIECKUX MOJIETICH, TBOPUYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33]1ad;

pa3BUTHE YMEHUW HAOMIONaTh MPHUPOIHBIC SBJICHUS W BBINOJHATH OIBITHI,
nabopaTopHble pabOThl W SKCIEPUMEHTAJIbHBIE HCCIEJOBAaHUS C HCIOJIb30BAHUEM
U3MEPHUTEIHHBIX MPUOOPOB;

OCBOEHHE NMPUEMOB pabOThl ¢ MHPOpMaLHed (PU3MUECKOTrO CoAepKaHUs, BKIHOYAast
UH(GOPMAIIMI0O O COBPEMEHHBIX JOCTWKEHUSX (U3MKM, aHaIM3 M KPUTHYECKOE
OLICHUBaHUE UH(OPMALINH;

3HAKOMCTBO €O cdepamMu MpOoPECCHOHATBLHON NESITeNbHOCTH, CBSI3aHHBIMU
C (U3MKOH, M COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAaHHBIMM Ha JOCTHXKEHHUSAX
(bu3HYECKON HayKH.

Ha wusyuenune ¢usuku (0a30Bblii ypOoBEHb) Ha YpPOBHE OCHOBHOTO OOIIETO
obpa3oBanus otBomuTcs B9 kiacce — 102 yaca (3 vaca B Hezelio).

COAEPXAHME OBYYEHUA

9 KUIACC

Pa3zgen 1. Mexanndeckue siBJIeHUSA

Mexannueckoe  aBuwkeHHe. MarepuanbHas ~ Touka. (Cucrema  OTcyéra.
OTHOCUTEIBHOCTh ~ MEXAHUYECKOIo  JABWXKEHHs. PaBHOMepHOE  MOpsIMOJIMHEITHOE
nB>keHue. HepaBHOMepHOEe mpsMoJIMHEWHOe naBWXKeHHe. CpelHsis U MTHOBEHHas
CKOPOCTb TeNa MPU HEPABHOMEPHOM JBUKEHHH.

VYckopenue. PaBHOycKOpeHHOE TIpsiMOJIMHEHHOe JIBHkeHue. CBOOOIHOE MaJiICHHE.
OmnbiTel ["anunes.

PaBHOMepHOE JBMXKEHHME TO OKpYyKHOCTH. Ilepmonm u wyactora oOpaieHus.
JIuHeliHas u yrioBas CKOpocTH. LIeHTpoCTpeMUTENBHOE YCKOPEHHUE.

IlepBeiii 3akoH HbroToHa. Bropou 3akon Herorona. Tpernit 3akoH HproTOHA.
[IpuHIUIT CYNIEpIIO3ULIUY CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUMs: CHJIa TPEHHUS CKOJIBKEHHUS, CHUIIA



TPEHUS TIOKOSI, IPYTHE BUIbI TPEHUS.

Cuna TsKeCTH U 3aKOH BCEMUPHOTO TATOTEHUs. Y CKOpEeHHE CBOOOTHOTO Ma/IeHUsI.
JIBxenue mnanet Bokpyr Comnua. IlepBas kocmuueckas ckopocts. HeBecomocTs u
IIEPETPY3KHU.

PaBHOBecHe MarepuanbHOW TOYKH. AOCOMOTHO TBEPHOE Teno. PaBHOBecue
TBEPAOrO TENA C 3aKPEIUIEHHOM OChIO BpaiieHuss. MomeHT cuibl. LleHTp TsxecTn.

Nmnynee Tema. M3menenue wummnynbca. MMmynsC cuibl. 3aKOH COXpaHEHUs
UMITyJIbCca. PeakTUBHOE IBH)KEHHE.

Mexanndeckass pabota U MOLIHOCTh. PaboTa cui TsKECTH, YIPYrOCTH, TPEHUS.
CB3b 2Hepruu u padotsl. [loTeHIManbHas SHEPrus Teja, HOJHATOrO Hajl HOBEPXHOCTHIO
3emun. [loTeHnmansHas sHeprus cxaTod npyxuHsl. KuHernueckas sHeprus. Teopema
0 KNHETUYECKON DHEPTUH. 3aKOH COXPAHEHUS MEXaHUYECKOW SHEPTUN.

Jlemoncmpayuu

HabmroieHre MeXxaHM4ecKOro JBUKEHUS Tela OTHOCUTENILHO Pa3HBIX TEJI OTCUETA.

CpaBHEHHME ITyTEW U TPACKTOPUN JABMKEHUSI OJHOTO U TOTO K€ Tela OTHOCUTEIBHO
pa3HbIX TEJI OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHUS TPSMOJIMHENHOTO IBUKECHMUS.

HccnenoBanre npu3HAKOB pABHOYCKOPEHHOTO JIBUKCHMUS.

HaGmronenue NBHKEeHMs TeJla TI0 OKPY>KHOCTH.

HaGnronenne MeXaHMYECKUX SIBJICHUM, MPOUCXONAIIMX B CHUCTEME OTCUéTa
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JBMXKEHUM OTHOCUTEIHHO KaOWHETa
bu3UKY.

3aBUCHUMOCTb YCKOPEHUS T€Ia OT MACChl TeJIa U ICMCTBYIOIIEH HA HETO CHUJIBI.

Habroienre paBeHCTBA CUJT TIPU B3aUMOJICHCTBUU TEJL.

N3meHeHue Beca Tesa mpu yCKOPEHHOM JIBUKECHUH.

Ilepenaya umirynbca npyu B3aUMOJACHCTBUU TEIN.

[IpeobpazoBanust SHEPTUHU MIPU B3AUMOJICHCTBUH TEIL.

CoxpaHeHue UMIyJbca PU HEYTPYroM B3aUMOJECHCTBUM.

CoxpaHeHre UMITyJIbca MPH a0COTIOTHO YIPYTroM B3aHMOICHCTBHH.

HabroieHre peakTHBHOT'O IBUKEHUS.

CoxpaHeHre MEXaHMYE€CKOW YHEPTUH MPU CBOOOTHOM Ta/ICHUU.

CoxpaHeHUE MEXAHUYECKOW OHHEPruyd MpU JBMKEHHM Tejla TMOJ JCUCTBUEM

IIPYKUHBI.

Jlabopamopnwie pabomsi u onvimol

KoHcTpynpoBaHue TpakTa i pa3roHa U JajdbHEHIIEro paBHOMEPHOIO JBUKEHUS
HIapUKa UK TEIEXKKH.

OmnpeneneHue cpelHeld CKOPOCTU CKOJIbKEHUS Opycka WM JBHXKEHHUS IapuKa
I10 HaKJIOHHOM IIJIOCKOCTH.

Onpenenenne yCKOpEHUs Telna IPU PAaBHOYCKOPEHHOM ABMKEHHUH IO HAKJIOHHOW
IJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH ITYTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBUKEHUU
0e3 Ha4aJIbHON CKOPOCTH.

[IpoBepka rumoTe3bl: €ciM MpU PABHOYCKOPEHHOM JABM)KEHHUU 0O€3 HaudaabHOMN



CKOPOCTH IIYTH OTHOCATCA KaK psa HEYETHBIX YHUCECJI, TO COOTBETCTBYIOIIHEC ITPOMEIKYTKHU
BPEMCHU OJJUHAKOBBLI.

HccnenoBanue 3aBUCMMOCTU CHJIBI TPEHUS! CKOJBKEHHUS OT CUJIBl HOPMAaJbHOTO
TABIICHHUS.

Omnpenenenne ko3(pPUIMEHTa TPEHUS CKOJIbKEHUSI.

OmnpeneneHue )KECTKOCTU MPYKUHBI.

Omnpenenenue pabOThl CHIIBI TPEHUST TpPU PABHOMEPHOM JIBIDKEHUH Tena
110 TOPU30HTAJILHON MOBEPXHOCTH.

Onpenenenue paboOTbl CUIIBI YIPYTOCTH IPHU MOIBEME Ipy3a € HCHOIb30BaHUEM
HETMOIBUKHOTO U TIOJIBUYKHOTO OJIOKOB.

W3ydeHne 3akoHa COXpaHEHUS SHEPTUH.

Pa3nen 2. MexaHnnuyeckue KoJ1e0aHUA U BOJHBI

Konebarensnoe paBuxkeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHMI: MEpHO/I,
4acToTa, aMIuIuTyAa. MaremaTHyecKuil W TpPYXKUHHbIA MasTHUKHU. [IpeBpamieHue
SHEPTUU MPU KOJIeOATEILHOM JIBUKEHUM.

3aryxarone kojebanus. BoiHyxneHnoie konebanus. Pezonanc. Mexanuueckue
BOJHBIL. CBOMCTBa MeXaHMYECKUX BOJH. lIponosibHBIE M MoOINEpeyYHble BOJIHBI. J{nMHA
BOJIHBI M CKOPOCThb €€ pacmpocTpaHeHHs. MexaHHM4ecKUe BOJIHBI B TBEPIOM TelIE,
CECMUYECKUE BOJIHBL.

3Byk. ['poMkocth 3Byka W BbeicOTa TOHA. OTpakenuwe 3Byka. MHbpaszByk u
YIIBbTPA3BYK.

Jlemoncmpayuu

Habmronenne konebanuil Tel Mo JEHCTBUEM CUJIBI TSXKECTH U CHIIBI YITPYTOCTH.

Habmonenne konebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HabmroieHre BRIHYKIEHHBIX KOJIeOaHUN U pe30HaHCcA.

PacnipocTpaHeH#e PpOI0JIbHBIX M MOMIEPEYHBIX BOJIH (Ha MOJIEIH ).

HaGmroenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTUYECKHI PE30HAHC.

Jlabopamopuvie pabomsi u onvimol

OmnpenencHUe YacTOTHI U MEpHOJIa KojeOaHW MaTeMaTHUYECKOIO0 MasTHUKA.

OmnpenerieHre 4acTOThI M ITepHoa KOJICOaHUH TPYKHHHOTO MasiTHUKA

HMccreoBanre 3aBHCHUMOCTH TIEpHOa KojeOaHWH IMOJBEHICHHOTO K HUTH Tpy3a
OT JIJIMHBI HUTH.

HcciienoBanne 3aBHCHMOCTH  IEpHOJa KOJEOAaHWH TMPYKHHHOTO MasTHUKA
OT Macchbl Ipy3a.

[TpoBepka HE3aBUCHUMOCTH TepHoaa KoJeOaHW Trpy3a, MOJABEIICHHOrO K HHTH,
OT Macchl Ipy3a.

OnbITEI, JEMOHCTPUPYIOIIHAE 3aBHCHMOCTh TIEpHUOAa KOJCOAHHWHA MPYKHUHHOTO
MasiTHUKA OT MAcChl Tpy3a U KECTKOCTH TPY>KUHBI.

H3mepenne yckopeHHUs: CBOOOTHOTO MaICHUSI.



Pa3nen 3. DjieKTpOMarHuTHOE MOJIe U 3JIEKTPOMATHUTHbIE BOJIHBI

DNEeKTPOMarHuTHOE ToJIe. DNeKTpOMarHuTHbHIE BOJIHBI. CaolicTBa
ANEKTpOMAarHuTHeIX BOJH. Illkanma asnexTpomarHuTHBIX BOJH. Mcnonbs3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JUJIL COTOBOU CBS3U.

OnekTpoMarHuTHas rnpupozaa ceera. CKopocTb cBeTa. BogHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBoiiCcTBa JIEKTPOMArHUTHBIX BOJIH.
BomnHoBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomsi u onvimol
N3ydeHune CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TTOMOIIBI0 MOOMIBHOTO TeniedoHa.

Pa3nes 4. CBetoBble siBJICHUS

JIyueBass mozmennp cBera. Mcrounuku csera. [IpsmonmHeEHOE pacnpocTpaHEHHE
ceera. 3atmeHuss ConHuma u JlyHel. Otpaxkenue cBera. Ilnockoe 3epkano. 3akoH
OTpaKEHUS CBETA.

IIpennomnenne cBera. 3akOH IpesloMieHHMs cBera. llonHoe BHYTpeHHee
oTpaxeHHe cBera. Vcroap30BaHME IOJHOIO BHYTPEHHEIO OTPAXEHUsS B ONTHUYECKUX
CBETOBOJAX.

JIunza. Xox nmydyeit B nuH3ze. OnTuueckas cucreMa (oToarmapaTa, MUKpOCKONa M
Teneckona. [ a3 kak ontuyeckas cucreMa. bin3opykocTs U JanbHO30PKOCTb.

Pasnoxenue 6enoro ceeta B crekTp. OnbiTel HptoTOHA. CliokKeHne CreKTpaiIbHbIX
1uBeToB. Jlucnepcus ceera.

Jlemoncmpayuu
[IpsAmMonrHENHOE pacIPOCTPAHEHNE CBETA.
OTtpaxeHue cBera.
[Tony4yenue n300pa>keHH B IIJIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.
[Ipenomnenue cera.
OnTuuecKknii CBETOBO/I.
Xox nydyeit B coOMparoleil TuH3e.
XoJ JIydyeu B pacCEeUBAIOLIEH JIMH3E.
[Tonydenne n300pakeHH C TOMOIIIBIO JTHH3.
[Tpunmun aevicTBus doToarapara, MUKPOCKOIIA U TEJIECKOTIA.
Mogens rnasa.
Paznoxxenne 6emoro cBeTa B CIEKTP.
[Tomydenne Genoro cBeTa Mpy CIOKEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopnwsie pabomul u onvimsl
HccrienoBanre 3aBUCHMOCTH YTjla OTPAXKSHHS CBETOBOTO JIyda OT yrJjia ITaJICHUsI.
M3yueHre XapaKTepUCTUK N300paKeHHS TPEAMETa B TUIOCKOM 3epKaJie.
HccnemoBanre 3aBUCUMOCTH yIJIa IPEJIOMIICHUSI CBETOBOTO JIyda OT YrJjla MajcHUs
Ha TPAHUIIC «BO3IYX—CTEKIIO.



[Tomydenne n300pakeHH ¢ TOMOIIBIO COOUPAOIIECH JIMH3HI.

Omnpenenenne POKYCHOTO PACCTOSHUS U ONITUYECKON CHIIbI COOMpPAIOIIEH JIUH3HI.

OMnBITHI 110 Pa3I0KEHUIO OEJIOr0 CBETA B CHEKTD.

OnbITEl O BOCTIPUATHIO L[BETA MPEIMETOB MIPU MX HAOJIOJEHUHU Yepe3 LBETOBBIC
(GUIBTPHL.

Pa3nes 5. KBantoBble siBjIeHUst

Onwitel  Pezepdopna u muianetapuas Mmoxaenb atoma. Moxens atoma bopa.
Hcnyckanue u norjouieHue csera aromoM. KBaHThl. JInHeHyaThie CIEKTPBHI.

PannoaktuBHOCTh. AJb(a-, OeTa- U raMma-uznydeHus. CTpoeHue aTOMHOTO spa.
Hyxknonnas moaens aromHoro sapa. M3oronsl. PagnoaktuBHeie npepamenus. [lepuon
IIOoJIypacraza aTOMHBIX sep.

SAnepHbie peakuu. 3aKOHBI COXPAaHEHUs 3apsiJ0BOr0 U MAaCCOBOI'0O YHMCENl. DHEPIUs
CBA3M aTOMHBIX sAnep. CBsA3b Macchl W 3HEpruv. Peakuuu cuHTE3a W JENEHUS SIIEP.
Ncrounuku 3Heprun ConHIa U 3BE3].

Anepnas osHepreruka. JIeMCTBHS PpaJMOAKTUBHBIX H3JIY4EHHW HAa JKUBBIC
OpraHU3MBlI.

Jlemoncmpayuu
CrexTpbl U3Ty4eHUs U TOTJIOIICHUS.
CrexTpsl pa3IM4HbIX Ta30B.
CnekTp BoaoOpoa.
Habmonenne TpekoB B kamepe Bunbcona.
Pabota cuéTunka HOHU3UPYIOMINX U3TydECHU.
Peructpaniust u3mydeHusi IpUPOIHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnwie pabomsi u onvimol

HaGmroenre CITonHbIX U TMHEHYATHIX CTIIEKTPOB U3JIY4YCHUS.

HccrnenoBanne TPEKOB: HM3MEPEHHE DHEPTrUM YACTHUIBI TIO0 TOPMO3HOMY MYTH
(mo doTorpadusim).

W3mepenue paanoakTuBHOTO (PoHA.

IHoBTOpHUTEIHLHO-00001IAKOIIIMIA MOYJ/Ib

[ToBTOpUTEILHO-0000IIAIOMINI MOAY/IL MpeAHa3HAYeH I CHUCTeMaTU3alUuu U
0000IIIeHNsT TIPEAMETHOTO COJEPKaHUsI M OIbITa JIEATEIIbHOCTH, MPUOOPETEHHOTO
NpyU M3Y4EHUU BCEro Kypca (PU3MKW, a TakXke IS MOATOTOBKM K OCHOBHOMY
rocyJapCTBEHHOMY 3K3aMeHY 10 (hU3UKE JIJIs 00 yJaroImmXxcsl, BHIOPaBIINX ATOT YUeOHBIN
npeamer.

[Ipy w3yuyeHUM AAHHOTO MOAYJS PEATU3YIOTCS U CHUCTEMATHU3UPYIOTCS BHUJIBI
NEeSATEIbHOCTH, HA OCHOBE KOTOPBIX OOECNEUYMBAETCS JOCTHXKEHUE MPEIMETHBIX U
METanpeIMETHBIX MJIAHUPYEMbBIX pe3yJIbTaToOB oOydeHwus, dbopmupyercs
€CTECTBEHHO-HAay4YHasi TPAMOTHOCTh. OCBOEHHUE HAY4YHBIX METOJOB UCCIEAOBAHUSA
SIBJICHUM TIPUPOIBI M TEXHUKH, OBJIAICHUE YMEHHUSIMU OOBICHATh (PH3UUECKUE SBICHUS,
NpUMEHSS TIOJyYEHHbIE 3HAHUS, peularh 3aJadyd, B TOM YHCIE KaueCTBEHHBIE U
AKCIIEpPUMEHTAJIbHBIE.



[IpyHIMNIMANBHO IEATEIBHOCTHBIA XapaKkTep JaHHOTO pa3jieiia Peann3yeTcs 3a CUET
TOTr0, YTO OOYUAIOILIUECS BBITOIHSIOT 3a/1aHuUs, B KOTOPBIX UM IIPEAJIaraeTcsi:

Ha OCHOBE MOJYYEHHBIX 3HAHUM pacrno3HaBaThb U HAYYHO OOBSACHATH (PU3MUECKUE
SIBJICHUS B OKPYKAIOIIEN IPUPOAE U TOBCEIHEBHON KU3HU;

MCIIOJIb30BaTh HAYUHBIE METO/IbI UCCIIeIOBAaHUS (PU3UUECKUX SIBJICHH, B TOM YHCIIE
JUISI IPOBEPKHU TMIIOTE3 U MOJyYEHUS] TEOPETUYECKUX BBIBOJIOB;

OOBSICHATh HAy4YHbIE OCHOBBI HanOoyiee BaXKHBIX JOCTHKCHHI COBPEMEHHBIX
TEXHOJIOTUM, HaIpUMEpP, MPAKTUYECKOIO HCIIOIb30BAHUSA pPa3JIUYHBIX HCTOYHHKOB
DHEPIrUM HAa OCHOBE 3aKOHA MPEBPALICHUS W COXPAaHEHUs BCEX M3BECTHBIX BHUJOB
DHEPIUU.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TIPOI'PAMMBI 110 PU3UKE
HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMA

N3ydyenue (u3uku Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUS HAINpPaBJICHO
Ha JOCTH)KEHHE JIMYHOCTHBIX, METANpPEAMETHBIX U MPEAMETHBIX O00pa30BaTEIbHBIX
pE3yJIBTATOB.

JIMYHOCTHBIE PE3YJIbTATDBI

B pesynbrate u3yueHuss (Qu3MKA Ha YpPOBHE OCHOBHOI'O 0OIlEro oOpa3oBaHUs
y oOyuaromierocst 0yaytr cpopMUpOBaHbI CICAYIONINE JIMYHOCTHBIC PE3YIbTaThl B YaCTH:

1) naTpHOTHYECKOT0 BOCTIUTAHMS:

OpOSIBJICHUE MHTEpeca K HCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOMN
(bu3HYeCcKON HayKHu;

LEHHOCTHOE OTHOILIEHUE K JOCTHKEHUSIM POCCUHCKUX YUEHBIX-(DU3UKOB,;

2) rpaKIaHCKOr0 H {yYXOBHO-HPABCTBEHHOT 0 BOCITUTAHMS:

TOTOBHOCTh K AaKTHBHOMY Y4YacTHIO B OOCYXJECHMHM OOILECTBEHHO-3HAUYUMBIX
U OITUYECKUX MpOoOJeM, CBSA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUU
bu3uKwy;

OCO3HAHHME BAXKHOCTH MOPAJIbHO-3TUYECKUX MTPUHIUIIOB B IESITEIbHOCTH YUEHOTO;

3) 3cTeTHYeCKOro BOCIIUTAHMS
BOCIIPUSATHE OCTETHUECKUX KadyeCTB (U3NYECKOH HayKu. e€ TapMOHUYHOIO
MIOCTPOCHHUSI, CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH;

4) HEeHHOCTH HAYYHOI'0 TIO3HAHUSI:

OCO3HAHHE IEHHOCTH (HU3MYECKOM HAYKHM KaK MOIIHOTO WHCTPYMEHTAa TMO3HAHUS
MHPA, OCHOBBI PA3BUTHUSI TEXHOJIOTUH, BAXKHEUIIIEN COCTABIISIIOLIECH KYIbTYPHI;

pa3BUTHE HAy4YHOW JFOOO3HATEILHOCTH, WHTEpeca K HCCIEeI0BATEIHCKOM
JIEATEIIbHOCTH;

5) popmupoBanus KyJbTYPbI 310POBbs H IMOIMOHAIBLHOT0 (JIATONOIYYHS:
OCO3HAaHME ILIEHHOCTM Oe3omacHOro oOpa3a JKM3HMU B  COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXKHOCTH INpaBUJI O€30MaCHOTIO IMOBEIEHUS Ha TPaHCIIOPTE,



Ha JIOPOTax, C AMEKTPUIECKUM U TETIJIOBEIM 000PYJOBAaHHEM B JOMAIIIHUX YCIOBHSX;
c(hOpMHUPOBAHHOCThH HaBBIKA Pe(IICKCUH, TTPU3HAHKE CBOETO IMpaBa HA OMIMOKY U
TaKOTO K€ MPaBa y Ipyroro 4eloBeKa,

6) TPYA0BOIro BOCIIUTAHMS:

AKTUBHOE Yy4yacTHE€ B PEIICHUUM TNPAKTHUUYECKUX 3a7ad (B paMKax CEMbHU,
o0pa3oBaTeIbHOM OpraHU3aIMK, TOpPOAd, Kpas) TEXHOJOTUYECKOH U COIHAILHOMN
HaIPaBJICHHOCTH, TPEOYIOIINX B TOM YHUCIE U PU3NYECKUX 3HAHU;

WHTEPEC K MPAKTHIECKOMY U3YICHHIO TTPOdecCHii, CBSI3aHHBIX C (DU3UKOMH;

7) 3K0JI0rM4€eCKOro BOCIIUTAHMSA:

OpUEHTAIUsl Ha MPUMEHEHHE (PU3NYECKUX 3HAHWM NJIsl pellleHus 3a7a4 B 00JacTH
OKpYXarolen cpe/ibl, MIaHUPOBAHUS MTOCTYIKOB U OLEHKH UX BO3MOYKHBIX MOCIEICTBUMA
JUJISL OKPYXKAIOUIEH CPEJIbI;

OCO3HAHME TJI00ATLHOTO XapaKTepa 3KOJOTMYECKUX MPOoOJIeM U MyTeH UX PELICHNUS;

8) aganTanuu K H3MEHSIOMMMCS YCIOBUSAM COMHAILHOW H MPUPOTHON Cpeabl:

MOTPEOHOCTh BO B3aMMOJCHCTBHM IPH BBIMOJHEHUHU HCCJICIOBAHUN U MPOEKTOB
(bU3UYECKON HAMPABICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSAM APYTUX;

MOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JIESITEIIbHOCTD;

noTpeOHOCTh B (POPMUPOBAHUH HOBBIX 3HAHUM, B TOM 4YHCie (POPMYIUPOBATH UJIEH,
MOHSATHS, TUTIOTE3bI O (PU3UYECKUX 0OBEKTAX U SBIICHUSIX;

OCO3HaHUE Je(PUIMTOB COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH B 00JacTu
bu3uKwy;

MJITAHUPOBAHUE CBOETO PAa3BUTHS B MIPUOOPETEHUN HOBBIX (PU3NUECKUX 3HAHUIA;

CTPEMJICHUE aHAJIM3UPOBATh M BBISBISATH B3aUMOCBS3M TPUPOJBI, OOIIECTBA U
PKOHOMHMKH, B TOM YHUCJIE C UCIOJIb30BaHUEM (hU3UUCCKUX 3HAHUH;,

OIICHKA CBOUX JICUCTBUM C YUETOM BIIMSIHUS HA OKPYKAIOIIYIO CPely, BO3MOMKHBIX
IJI00aJIbHBIX MOCJICICTBH.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbraTe OocBoeHHsS TporpaMMbl 1O (M3MKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanus y oOydaromerocss Oyayr  chOpMHUpPOBAaHBI  METamlpeIMETHBIC
pe3yabTaThl, BKJIIOYAIOIIME ITO3HABATC/ILHBIC YHUBEpPCAIBbHBIC Y4YeOHBIC EHCTBUS,
KOMMYHUKATHBHBIC YHUBEPCALHBIC YICOHBIE ICHCTBUS, PETYIISITHBHBIC YHUBEPCATLHBIC
ydeOHbIC JIEHCTBUS.

Ilo3naBaTe/ibHbIC YHUBEPCAJIbHbIC YYeOHBbIC 1eHCTBUS
ba3oBble Jiornyeckue aeiicTBUs:
BBISIBIISITh ¥ XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKU O0BEKTOB (SIBIICHUH );
YCTaHABJIMBATh  CYIIECTBEHHBIW  MPU3HAK  KIAacCH(UKAIUHA,  OCHOBAHUS
J71s1 000OIIEHUS U CPAaBHEHUS;
BBISIBIISITH 3aKOHOMEPHOCTH U MPOTHBOPEYHS B PACCMATPUBAEMBIX (paKTaX, JTaHHBIX
Y HAOJTFOICHUSIX, OTHOCSAIIUXCS K (DU3UIECKUM SIBIICHUSIM,
BBISIBIISITH TIPUYUHHO-CIICJICTBEHHBIE CBS3H MPU MU3YUYCHUHN (PU3UUECKHUX SBICHUN U
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MPOIIECCOB, JelaTh BBIBOJIBI C MCIOJB30BAHUEM JEAYKTUBHBIX M HWHIYKTUBHBIX
YMO3aKJIIOYEHUH, BBIIBUTATh TUIIOTE3bI O B3AUMOCBSI3SIX (PU3MUYECKUX BEIUYNH;
CaMOCTOSITEJIbHO BBIOMpaTh CHOCOO pelieHus Yyd4eOHOM (u3nyeckod 3amadu
(cpaBHEHHE HECKOJIBKUX BApUAHTOB PEIICHUS, BBIOOP HanOOIIee MOIXOIAIICTO ¢ YIETOM
CaMOCTOSITEJILHO BBIJICIICHHBIX KPUTCPHUECR).
Ba3oBblie ucciienoBarejibckue 1eiicTBUSA:
UCIIO0JIb30BaTh BOMPOCH! KaK UCCIIEI0BATEILCKUN HHCTPYMEHT MTO3HAHUS,
MPOBOJIUTh 1O CaAMOCTOSITEILHO COCTABJICHHOMY IIJIaHY OIBIT, HECIOXKHBIM
bU3HYeCKUil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIEAOBAHIE (PU3NIECKOTO SIBIICHUS;
OLICHUBATh HA MPUMEHUMOCTb U JIOCTOBEPHOCTh HHPOPMAIIUIO, TTOJYYEHHYIO B X0J1€
UCCIIEOBAHUS WK SKCIIEPUMEHTA;
CaMOCTOSITETILHO  (popMynupoBaTh O0O0OOIIEHHS ¥ BBIBOJALI IO pe3yJibTaTaM
MPOBEAEHHOTO HAOJIOICHMUSI, OTIBITA, UCCIIEAOBAHNUS,
IPOTHO3UPOBATh BO3MOXKHOE JajibHEHIee pa3BUTHE (U3UUECKHUX IPOIIECCOB,
a TaKXe BBIJIBUTATh TMPEAMNONOXKEHUSI 00 WX pa3BUTUM B HOBBIX YCJIOBHSX U
KOHTEKCTax.

Pabora ¢ undopmanmei:

MPUMEHSATHh Pa3IMYHbIE METOJbI, WHCTPYMEHTHI W 3allpoChl TIPH ITOUCKE
U orOope MHGOPMALMUA WJIHM JIAHHBIX C YUYETOM MPEJIOKEHHOW yueOHOM (Pu3nyeckoin
3a/1a4u;

aHAM3UPOBATh, CHCTEMATH3UPOBATh W  WHTEPHPETAPOBATH  HHGPOPMAIIUIO
Pa3TUYHBIX BUAOB M ()OPM TIPEACTABIICHHUS,

CaMOCTOSITEJILHO BBHIOMpATh ONTUMAIBHYIO (OpMY MpeICTaBleHns nHopMaIuu u
WUTIOCTPUPOBATh pEIIaeMble 3aJaud HECIOXKHBIMH CXEMaMH, JuarpaMMaMH, WHOU
rpadukoif 1 UX KOMOUHAIUSMHU.

KoMMyHHUKaTHBHBIC YHUBEPCAJIbHBIC YYeOHbIC 1eHCTBUSL:

B XOJl¢ OOCYXJeHHs yueOHOTO Marepuana, pe3yibTaToB JIA0OPAaTOPHBIX padoT
U TPOCKTOB 3aJlaBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMbI M BBICKa3bIBATh
UJeu, HaIleJICHHBICE Ha pelIeHUe 3aJa4ydl W MOJAJepKaHhe OJIaroKenaTeIbHOCTH
OOIIIEHNST,;

COIIOCTABJISITh CBOM CYXKICHUS C CYKICHHSIMH JPYyrUX YYaCTHHKOB JHajora,
0OHapy)KHBATh Pa3INIUE U CXOACTBO MO3HIIHH;

BBIPQYKATh CBOIO TOYKY 3PCHHS B YCTHBIX U MUCHhMEHHBIX TEKCTaX;

NyOJMYHO TIPEJCTaBIATH PE3YNbTAThl BBIMOJHEHHOTO (U3MYECKOTO OIBITA
(9KCcrIeprMeHTa, UCCIICI0OBAaHUS, IIPOCKTA).

MMOHMUMATh U UCTIOJIH30BaTh MPEUMYIIIECTBAa KOMAHIHON ¥ HHAUBUIYAILHON paOOThI
IIPU PEIICHUN KOHKPETHOW (PU3NIECKON TTPOOIEMBI;

MPUHUMATH T COBMECTHOM JESATEIBHOCTH, OPTaHU30BBIBATH JCUCTBHUS MO €€
JOCTIDKEHUIO: PACTIPECNIATh PO, OOCYXKIATh MPOILECCHl U PE3YJIbTaThl COBMECTHOM
paboThl, 00001IaTh MHEHUS HECKOIBKUX JIFOJICH;

BBITIOJTHATH CBOIO YacTh pabOThI, JOCTUTAsE KAYeCTBEHHOTO pe3yJbTaTa Mo CBOEMY
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HaIIPaBJICHUIO U KOOPAUHUPYS CBOM JIEUCTBHS C IPYTUMHU YJI€HAMU KOMaH/Ibl;
OLICHMBAaTh KauyeCTBO CBOETO BKJIaJa B OOMMNA MPOAYKT MO KPUTEPHUSM,
CaMOCTOATENHHO C(HOPMYITHPOBAHHBIM YYACTHUKAMU B3aWMO/ICHCTBHUA.

PeryasiTuBHBIC yHUBEpPCAJIbHbIC YUeOHbIC IeHCTBUS
Camoopranuzanmusi:

BBISIBIIAITH TPOOJEMBI B JKU3HEHHBIX M YYE€OHBIX CHTYyaIUAX, TPEOYIOIIUX
TS pereHus (PU3NYECKUX 3HAHUK;

OPHEHTHPOBATHCSA B Pa3IMYHBIX MOAXO0AaX MPUHATHS pelieHuil (MHANBUAYaIbHOE,
MPUHATHE PEUICHUS B TPYMIE, IPUHATUE PEUICHUNA TPYIIION );

CaMOCTOSITEJIbHO COCTAaBJISATh aJITOPUTM pEIICHHUS (PU3MUECKON 3a7auM WJIU IJIaHa
UCCICAOBAaHUSA C Y4ETOM HMEIOIIUXCS PECypCcOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTUPOBATh MpejlaracMble BApUaAHThI PEIICHU;

JieJaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a pEIlcHHUE.

CaMOKOHTPO0JIb, SMOIMOHAJIbHBII HHTEJJIEKT:

JlaBaTh aJICKBAaTHYIO OLICHKY CUTYAllMU U IPeIarath 1iaH €€ N3MEHECHUS;

OOBSICHATh TPHUYMHBI JOCTHKCHUS (HEIOCTH)KCHHS) PE3yJIbTaTOB JCSITECIBHOCTH,
JaBaTh OIICHKY MPUOOPETEHHOMY OIBITY;,

BHOCUTh KOPPEKTUBBI B JIESITEIBHOCTh (B TOM YHUCJIE B XOJ BBINOJHEHUS
(U3UYECKOTO HCCIICJOBAHUS MJIM TPOEKTA) HA OCHOBE HOBBIX OOCTOSTEIBCTB,
W3MEHUBIINXCS CUTYaIUH, YCTAHOBJICHHBIX OMTMOOK, BO3HUKIIUX TPYIAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LEIIA U YCIOBUSIM.

CTaBUTh ce€0sl Ha MECTO JPYroro 4ejioBeKa B XOAE Cclopa WIA JTUCKYCCUU
Ha HAyYHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOro.

Npu3HaBaTh CBOE MPAaBO Ha OMIMOKY MpHU pelieHud (U3NYECKHX 3a7ad WiH
B YTBEPXKJACHHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIrOTO.

INPEAMETHBIE PE3YJIBTATBI

K xonmy obydenuss B 9 kjiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OO yJAIOIINXCS YMEHUM:

WCIIOJIb30BaTh TMOHSTHUS: CHCTeMa OTCcu€Ta, MaTepuaibHas TOYKa, TPaeKTOpus,
OTHOCHUTEIILHOCTh MEXaHMUYECKOrO JBWKEHUs, nedopmanus (ynpyras, miacTHYecKas),
TpEHUeE, IIEHTPOCTPEMHUTEIBHOE YCKOPEHNE, HEBECOMOCTD U MEPETPY3KH, IIEHTP TSHKECTH,
abCoNMOTHO TBEPAOE TENO, IECHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE, MEXaHHMUCCKUE
KoJIeOaHUsI U BOJIHBI, 3BYK, HH(PA3BYK U yIbTPa3BYK, 3JEKTPOMArHUTHbIE BOJIHBI, LITKaIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U J1aJIbHO30PKOCTh, CIIEKTPhI UCITYCKAHUS
U TIOTJIOIIEHUS, allb(a-, 6eTa- U raMMa-u3JIydeHus, U30TOIbI, SJepHasi JHEPreTUKA;

paznuuath sBiIeHUs (PaBHOMEPHOE U HEPaBHOMEPHOE MPSIMOJIMHEHHOE BIKEHHE,
PaBHOYCKOpPEHHOE MPSMOJIMHEHHOE JBUKEHHE, CBOOOTHOE MaJeHUE TeJl, PABHOMEPHOE
IBIDKEHHE TI0 OKPY)KHOCTH, B3aUMOJEHCTBHE Te€Jl, PEaKTHUBHOE JBUKCHUE,
KosebaTeNbHOe JBM)KEHHE (3aTyxalollMe W BBIHY)KICHHBbIE KOJIeOaHHs), PE30HAHC,
BOJIHOBOE JIBMKEHHE, OTPAXKEHUE 3BYKa, MPSIMOJIMHEMHOE pacIpOCTpaHEHUE, OTPaKEHHUE
¥ TIPEJIOMJICHHE CBETA, IOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3jioskeHue Oeoro cBera
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B CIEKTp M CJOXEHHE CIEKTpPaJbHbIX I[BETOB, MAMCIEPCHS CBETA, €CTECTBEHHAs
pPalMOaKTUBHOCTb, BOSHUKHOBEHUE JIMHEHUATOr0 CIIEKTPa U3TydEHUs) MO OMUCAHUIO UX
XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JIEMOHCTPUPYIOUIUX JaHHOE (U3NUECKOEC
SIBJICHUE;

pacro3HaBaTh MPOSIBICHNUE U3YUCHHBIX (PU3NUYECKUX SABJICHUH B OKPYKAIOIIEM MHUPE
(B ToM umciie pU3nUECcKUe SIBICHUS B MIPUPOJIE: MPUIIUBHI U OTJIMBBI, TBUKCHHUE TUIAHET
CoJTHEYHON CHCTEMBI, pEaKTUBHOE JBUKEHHE KUBBIX OPTraHU3MOB, BOCTIIPUSATHE 3BYKOB
KUBOTHBIMH, 3EMJICTPSICEHHE, CEMCMHUYECKHE BOJHBI, I[yHaMH, 5XO, LBETa Tel,
ONTUYECKHWE  SBICHUSA B  TPHUPOJE, OHOJIOTHYECKOE  JIEHCTBHE  BHIMMOTO,
yIbTPaUOIETOBOTO M PEHTTEHOBCKOTO W3ITyYEHUH, ECTCCTBEHHBIN DPaTuOAKTHBHBIN
($OH, KOCMHYECKHE JIYUH, paJHOaKTHBHOE H3JIydeHUE MPUPOTHBIX MHHEPAIIOB, ICHCTBHEC
pPaIMOAKTHBHBIX M3JIy4eHH Ha OpPraHWU3M 4eJOBeKa), MpPH JOTOM MEPEBOJAUTH
NPaKTHYECKYIO 3a/lady B y4eOHYIO, BBLICIATH CYIICCTBEHHBIC CBOWCTBA (MPH3HAKN)
(U3HYECKUX ABJICHUN;

ONKCHIBaTh HW3YYEHHbIE CBOICTBA Tel M (U3UUECKUE SIBICHUSA, HCIONb3Ys
du3ndeckre BEMUYHUHBI (CpEAHSSI U MTHOBEHHAsI CKOPOCTh TeJia MPU HEPAaBHOMEPHOM
JIBUKCHHUH, YCKOPEHHE, TepeMelleHne, MyTh, yrjioBas CKOPOCTh, CHUJia TPEHHS, CHUIIa
YIPYrOCTH, CHUJIa TSDKECTH, YCKOPEHHE CBOOOTHOTO MaJCHHUs, BEC Teja, UMITYIIbC Tea,
UMITYyJIC CHJIBI, MEXaHWYecKas paboTa M MOIIHOCTh, MOTEHIMAbHAS JHEPIrHsl Tena,
HOJHATOrO HaJl MOBEPXHOCTHbIO 3E€MJIM, MOTEHLMAJIbHASI SHEPrUsl CHKATOM MPYKHUHBI,
KUHETUYECKasi SHEPrusi, oJHasi MEXaHUYEeCKasl SHEPTus, MepUoJ U 4acToTa KOJICOAHUH,
JUIMHAa BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOpPOCTb CBETa, IIOKa3aTellb
OpEJOMJICHUST Cpefbl), MPU ONHMCAHUU TNPABUIBLHO TPAKTOBATH (PUIUUYECKHI CMBICI
UCIOJIb3YEMbIX BEJIMYWH, 0003HAYEHMS] U €IUHUIBl (PU3UUYECKUX BEJIMYMH, HAXOIUThH
dbopMyITBl, CBA3BIBAIONINE NAaHHYIO (PU3MYECKYI0 BEIHUYMHY C JPYTMMH BEJIHMYWHAMH,
CTPOUTH rpapUKN U3y4EHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITNUHH;

XapaKkTepHu30BaTh CBOMCTBA TeJ, (PU3MYECKHE SBICHUS U TPOIECCHI, HUCIONIB3YS
3aKOH COXPAaHEHHWs SHEPTruH, 3aKOH BCEMHPHOTO TATOTEHHS, MPUHLHUIT CYNEPHO3UIINN
CWJI, TPUHIMI OTHOCUTENbHOCTH ['ammies, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUS
UMITYJIbCa, 3aKOHBI OTPAKEHUS U MPETOMIICHHUSI CBETA, 3aKOHBI COXPAaHEHUS 3apsI0BOI0
M MaccoBOrO 4YHCEI TMpH SACPHBIX pPEaKIMsIX, NOpU OSTOM JaBaThb CIIOBECHYIO
(GopMyIHMPOBKY 3aKOHA U 3aIIUCHIBATh €T0 MAaTEMAaTUYECKOE BBIPAXKEHUE;

OOBSICHATh (PU3UYECKHE MPOIECCHl M CBOMCTBA TEN, B TOM YHWCJIEC U B KOHTEKCTE
CUTyallull  NPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa.  BBIABIATh  NPUYUMHHO-
CJICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHHUE U3 2—3 JIOTMYCCKHUX I1aroB ¢ OMopon Ha 2—3
U3YUYCHHBIX  CBOMCTBA  (U3MYECKUX  SBICHUH, (HU3MUECKUX  3aKOHOB  WIIU
3aKOHOMEPHOCTEH;

pemath pacuéTHble 3agauM (OmMMparovecs Ha CHCTeMy W3 2—3 ypaBHEHHI),
UCTIOJNb3Yd 3aKOHBI U (POPMYIbI, CBSI3bIBaONIME (DU3MUECKHE BEIMYMUHBI: HAa OCHOBE
aHalM3a yCIIOBHUS 3a/layMl 3allMChIBaTh KPATKOE YCIOBHE, BBISABIATH HEIOCTAIOIINE WIIH
U30BITOYHbIE JaHHBIC, BHIOMPATh 3aKOHBI M (DOPMYJbI, HEOOXOAUMBIE ISl PElICHUS,
IPOBOJIUTH PACUYETHI M OLIEHUBATh PEATMCTUYHOCTH IMOTYYEHHOTO 3HAYCHHS (PU3UUECKOM
BEJIMYHHBL;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXXHO PEIIUTh MPU MOMOLIM (HU3HUECKUX
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METOJOB,  HUCHOJb3ysl  ONUCAaHUE  MCCIECIOBaHUS,  BBIACIATH  IPOBEPSIEMOE
NPENONIOKEHNE, OLIEHMWBATh MPABWIBHOCTh TMOpPsAKAa MPOBEACHUS HCCIEIOBaHMUS,
JIeNaTh BBIBOBI, HHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOICHUH U OIBITOB,;

IOPOBOJUTH ONBITBI MO HAOMIOACHHIO (DU3MUECKUX SIBJICHUN WU (PU3HMUECKHUX
CBOHMCTB Ten (M3ydeHHE BTOpOro 3akoHa HBIOTOHA, 3aKOHAa COXPaHEHUsS JHEPIHHU,

3aBUCHMOCTh TEpHoAa KoieOaHUN MNPYKUHHOTO MAasiTHUKAa OT MacChl rpy3a u
KECTKOCTHU

OPYXHHBI M HE3aBHUCUMOCTh  OT  aMIUIMTYAbl ~ MajblX  KoJeOaHWi,
NPSMOJIMHENHOE PacHpOCTpaHEHUE CBETa, pas3liokKeHue Oenoro cBera B CHEKTP,
U3y4eHUE CBOMCTB M300paKEHUS B IUIOCKOM 3€pKajie U CBOWCTB H300paKeHHS
npeaMeTa B COOWparolieil JuH3e, HAOMIOJACHUE CIUIONIHBIX W JMHEHYATHIX CIEKTPOB
U3JYyYCHUS). CaMOCTOSITEIbHO COOMpaTh YCTAaHOBKY U3 HW30BITOYHOro Habopa
000py/IOBaHus, OMUCHIBATH XOJ] OMBITA U €T0 PE3yIbTaThl, POPMYIUPOBATH BHIBOIBI,

MIPOBOAUTH MPU HEOOXOJUMOCTH CEPHIO MPSIMBIX MU3MEPEHH, ONpEAeIsisa CpeaHee
3HAYCHUE W3MepseMoil BenuuuHBl ((POKYyCHOE pacCcTOsHHE COOMPAIOIICH JIHH3HI),
000CHOBBIBATh BEIOOD crioco0a m3mepeHus (M3MEpUTEILHOTO TPHOopa);

POBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMUMH C UCIOJIb30BaHUEM
NPSIMBIX U3MEPEHUH (3aBHCUMOCTB ITYTH OT BPEMEHH NP PAaBHOYCKOPECHHOM JIBIKECHHUH
0e3 HauaJbHON CKOPOCTH, NEpHOJia KOJIeOAHUN MAaTeMaTUYECKOr0 MasiTHUKA OT JJIUHbI
HUTH, 3aBHUCUMOCTH yIJIa OTPaXCHHsI CBETa OT yIJia MaJCHUS U Yrja MPeTOMIICHHS
OT yIJia TaJIeHus): TUTAaHWPOBATh MCCIIEIOBaHUE, CAMOCTOSITEIbHO COOMPaTh YCTAaHOBKY,
(¢ukcupoBaTh pe3yJbTaThl MOJTYYEHHON 3aBUCUMOCTH (U3NYECKUX BEIMYMH B BUJE
TabJIMI ¥ TpaUKOB, Ie1aTh BBIBOJIbI 110 pe3yJibTaTaM MCCIEA0BaHNUS;

MPOBOJIUTh KOCBEHHBIC W3MEpPEHHS (U3MUSCKUX BEIMYMH (CPEIHSSI CKOPOCTh H
YCKOpPEHHUE Tejla MPU PaBHOYCKOPEHHOM JIBHJKEHUH, YCKOPEHHE CBOOOJHOIO IaJeHUs,
HKECTKOCTh TPYKUHBI, KOIDPUIIMEHT TPEHUs CKOJIbKEHUs, MEXaHWdeckas pabora u
MOIIHOCTb, YaCTOTA U NEPUOJI KOJeOaHNI MaTEMAaTUYECKOTO U MPY>KUHHOT'O MasiTHUKOB,
OTITUYECKAs CUJIa COOMPATOIICH JIMH3bI, PAIMOAKTUBHBIN (DOH): TITAaHUPOBATH U3MEPEHHUS,
co0upaTh OKCIEPUMEHTAIbHYIO YCTAaHOBKY M BBIMIOJNHATH HW3MEPEHHS, CIenys
NPEUIOKCHHON WHCTPYKIIMK, BBIYUCIATh 3HAUYCHHWE BEIWYUHBI W aHAIM3UPOBATH
IIOJIyYEHHBIE PE3YJIbTATHI C YYETOM 3aJaHHOM ITOIPEIIHOCTU U3MEPEHUN;

coOnofaTh MpaBUila TEXHUKH O€30MacHOCTH NpU paboTe ¢ J1abopaTOpPHBIM
000pyn0oBaHNEM;

pa3nuyaTh OCHOBHBIE MPU3HAKHA W3YUYEHHBIX (PU3NUYECKUX MOJENCH: MaTepuaibHas
TOUYKa, a0COJIOTHO TBEPJOE TEN0, TOYEUHBbIM HCTOYHHK CBETa, Jy4Y, TOHKas JIMH3A,
IUTaHEeTapHask MOJIEb aTOMa, HYKJIOHHAs! MOJIEJIb aTOMHOT'O S/pa,;

XapaKkTepU30BaTh MPHUHIMIIBI JCUCTBUS H3YYEHHBIX MPUOOPOB M TEXHUUECKUX
YCTPOWCTB C OMOPON HA MX OMUCAHUS (B TOM YHCIE. CIUAOMETP, NaTIYMKU TOT0KECHHUS,
paccTOsiHUSL U YCKOPEHUS, paKeTa, 3X0JI0T, OUYKH, IEPUCKOII, GoToanmnapaT, ONTUYECKUE
CBETOBO/BI, CIEKTPOCKOII, JO3UMETp, Kamepa Bunecona), ucnomb3ys

3HaHUs O CBOMCTBaX (PM3NUYECKUX SIBICHUN U HEOOXOAUMBIE (PU3NUECKHE
3aKOHOMEPHOCTH;

UCMOJIb30BaTh CXEMbl M CXEMaTUYHbIE PHUCYHKH M3YyYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIbHBIX MPHUOOPOB M TEXHOJOTMUYECKUX IMPOLIECCOB MPHU PEIICHUU
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y4EOHO-IIPaKTUUECKUX 3a/ay, ONTUYECKHUE CXEMbI ISl MOCTPOEHUS H300pakKeHUu
B IUIOCKOM 3€pKaJie U COOMPAIOLIEH JINH3E;

NPUBOANUTH TPUMEPHl (HAXOAWTh HH(POPMAIUMIO O MPHUMEpax) MPAKTUIECKOTO
UCIOJb30BaHUS (PU3MUECKUX 3HAHUM B IOBCEJHEBHOW JKHU3HU [UIsl oOecnedeHus
0e30macHOCTH IpH OOpalleHHMH C NpudopaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHUs 3A0POBbS U COOJIIOIEHHSI HOPM 3KOJIOTHYECKOT0 NOBEAEHUS B OKPYKAIOIIEH
cpere;

OCYILECTBJIATh MOMCK HMH(OpMauuu (u3NUecKoro coaepkanus B HHTepHerTe,
CaMOCTOATENFHO (OPMYIUPYS TOUCKOBBIA 3alpoc, HAXOAUTh IYTH ONpEIeIICHUs
JOCTOBEPHOCTH IOJYYEHHOH UH(POpMAUMM Ha OCHOBE MMEIONIMXCA 3HAHUUW U
JOTIOJTHUTEIIBHBIX HCTOYHUKOB;

UCMOJb30BaTh IPU  BBIIOJHEHUM Y4EOHBIX 3aJaHui  HAy4YHO-TIONYJSPHYIO
auteparypy (U3MUYECKOro COAEpXKaHMs, CIpPaBOYHBIE MaTepHallbl, PECYpChbl CETU
WuTtepHer, Biaaerb MNpUEMaMU KOHCIEKTHPOBAaHUA TEKCTa, MpeoOpa3oBaHUA
MH(pOpMaIIMK U3 OHOI 3HAKOBOW CUCTEMBI B APYIYIO;

CO3/1aBaTh COOCTBEHHBIE TIHCbMEHHBIE W YCTHBIE COOOIIEHUS Ha OCHOBE
uH(pOpMaIMM K3 HECKOJBKUX HCTOUYHHMKOB (PU3NYECKOro CoOAepKaHUs, MYOJINYHO
IIPECTABIATh PE3YJILTATHI IPOCKTHOW MM UCCIEI0BATEIBCKOM IEATEIbHOCTH, IIPH 3TOM
IPaMOTHO HCIIOJIb30BaTh W3YYECHHBIM ITOHATUHHBIM ammapaT HM3y4aeMoro pasjena
GU3MKM W CONpPOBOXKIATh BBICTYIUICHHE IIpe3eHTanuell ¢ y4éToM OCOOEHHOCTEN
ayIUTOPUN CBEPCTHUKOB.
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TEMATHUYECKOE INTAHUPOBAHHUE

Ne i/l | HaumenoBanue pa3zaeios u | 1lporpammHoe OcHOBHBIE BU/BI 1eATEJIbHOCTH 00y4aOLIUXCH
cojiepKaHue
TeM
y4eOHOro npeamera
Pa3znen 1. Mexannveckue siBjaenus (40 4)
1.1 Mexanuyveckoe 1BukeHue | Mexanuueckoe AHanmu3 u 00CyX/IeHHEe Pa3IMYHbIX TPUMEPOB
U C1oco0blI ero onucanus (12 4) JIBUKECHUE. MEXaHUYECKOT O IBUKECHUS.

1. Mexanunueckoe JBUKEHUE.
MarepuanbsHas Touka. Cucrema
OTCYETA.

2. OTHOCUTENBHOCTD
MEXaHUYECKOTO IBUKECHUS.

3. PaBHOMEpHOE MpsAMOIMHEITHOE
JBUKECHHUE.

4. HepaBHOMEpHOE
MPSIMOJIMHEUHOE JIBHXKCHUE.
CpenHsst CKOpOCTH Tela.

5. MraoBeHHasi CKOpOCTb.
Yckopenue.

6. PaBHOyCKOpEeHHOE
MPAMOJIMHEWHOE JIBUKEHHUE.

7. Jlabopamopuas paboma Nel
«HccnenoBanue 3aBUCUMOCTH
MYTH OT BPEMEHU MpHU
PABHOYCKOPEHHOM JBUKCHHUMY.
8. Croboanoe nmageHue. OnbIThI
lNamunes.

9. PaBHOMEpHOE BUYKEHUE

110 OKPYHOCTH.

MarepunanpHas TOUYKA.
Cucrema otcuéra.
OTHOCUTENTLHOCTD
MEXaHUYECKOrO
JIBH>KCHUSL.
PaBHOMEpHOE
MPSAMOJIMHEWHOE
JBH>KCHUE.
HepaBHomepHoe
MPSAMOJIMHENHOE
nBuxenne. Cpensss u
MTHOBEHHAasi CKOPOCTh
TeJa Mpu
HEPaBHOMEPHOM
JIBU>KEHUU.
Yckopenue.
PaBHOYyCKOpEHHOE
MPSAMOJIMHEWHOE
nBkenne. CBodogHOE
najgeHue. OIBITBI
IMamunes.
PaBHOMEpHOE
JIB>)KECHUE

OO6cyxaeHue rpaHull TPUMEHUMOCTH MOJIENH
«MaTepuaibHasi TOUKay.

Onuncanne MEXaHUYECKOro JIBMKEHUS Pa3IuYHbIMU
cniocobamu (ypaBHeHHUE, TaOIHUIA, TpaduK).

AHaIIU3 )KU3HEHHBIX CUTYallUi, B KOTOPBIX MPOSIBIIAECTCS
OTHOCHUTEIBHOCTh MEXaHUYECKOT'O IBUKEHUS.

HabGnronenne MexaHU4eCcKoro JBMYKEHUS Tela OTHOCUTEIHLHO
pa3HbIX Ten orcuéra. CpaBHEHUE MYTEN U TPACKTOPUI
JBUXKEHUST OJTHOTO M TOTO )K€ TeJla OTHOCUTEILHO Pa3HbIX
TEJI OTCYETA.

Anam3 texcra ['anunes 00 OTHOCHTEILHOCTH IBMKCHUS,
BBITIOJIHEHUE 33JJaHUM IO TEKCTY (CMBICIIOBOE UTEHHUE).
Ornpenenenue cpeaHelt CKOPOCTH CKOJBXKEHUS OpyCcKa WU
JBWKCHUS IIIAPUKa 110 HAKJIOHHOM TJIOCKOCTH.

Ananu3 1 00cyxieHue cnoco0oB

IpUOINKEHHOTO OMPEIETICHNSI MTHOBEHHOW CKOPOCTH.
Ornpenenenne CKOPOCTH paBHOMEPHOTO ABUKEHHUS (IIapUKa
B JKUJIKOCTH, MOJICITH JIEKTPHUUECKOT0 aBTOMOOUJIS | T. 11.).
Onpenenenue nyTu, MPOWIEHHOTO 332 JAHHBIN POMEKYTOK
BPEMEHH, U CKOPOCTH TeJia

1o rpaduKy 3aBUCUMOCTH MTYTH PAaBHOMEPHOTO JIBFXKCHHSI OT
BPEMEHHU.

OO6cyxaeHne BO3MOKHBIX TPUHITUIIOB JIEUCTBHSI PUOOPOB,
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10. LlenTpocTpeMurenbHOE
YCKOpEHHE.

11. Koumponvhnas paboma Ne 1
«MexaHHYECKOe IBIDKEHUE U
CIIOCOOBI €T0 OMUCAHUS

12. AHanu3 KOHTPOJIBHOMN pabOTHI.

110 OKPYKHOCTH.
Ilepuon u yactora
oOparienus. JInneinas
1 yIJIOBasi CKOPOCTH.
LleHTpoCTpEeMUTEIBHOE
YCKOpEHUE

M3MEPSIOIIUX CKOPOCTh (CIIUAOMETPOB).

BoruncnieHye nyTu U CKOpOCTH NPU paBHOYCKOPEHHOM
IPSIMOJIMHEWHOM JIBU)KEHUU TeNa.

OnpeneneHue NpoRIEHHOTO MYyTH U YCKOPEHHUSI IBUKECHHUSI
Tena 1o rpaduKy 3aBUCUMOCTH CKOPOCTH
PAaBHOYCKOPEHHOT'O MPSIMOJIMHEWHOTO JBUKEHUS TENA OT
BPEMEHMU.

IIposepka eunome3svi: eciu

npu pagHoyCKOPEHHOM O8UICEHUU

0e3 HaYanbLHOU CKOPOCMU NYMU OMHOCAMCA KAK PO
HEeUEMHbIX YUces, Mo cOOMBEmMCcmeyIouue NPOMeNCYmKu
8pemenu 0OUHAKOBHL.

OnpeneneHue yCKOpeHUs Teaa Mpy PaBHOYCKOPEHHOM
JBAYKEHUU 110 HAKJIOHHOM TUIOCKOCTH.

N3mepenue neproaa v 4acToThl 0OpallleHus Tefa 1o
OKPYXXHOCTH.

OnpeneneHue CKOPOCTH PAaBHOMEPHOI'O JBUKEHUS TENA 110
OKpYXHOCTH. Pelenue 3aa4 Ha onpeeacHue
KMHEMaTHYECKUX XapaKTePUCTUK

MEXaHUYECKOTO JIBHKEHUSI pa3JIMUHBIX BUIOB.
Pacno3naBanue u npuOIMKEHHOE OMKUCAHUE PA3IMYHbIX
BUJIOB MEXaHMYECKOTO JABMKECHUS B IPUPOJIC U TEXHUKE (Ha
npuMepax cBOOOIHO MaAI0IINX Tell, ABMKEHUS )KUBOTHBIX,
HEOECHBIX TeJI, TPAHCITOPTHBIX CPEJICTB U JIP.)

1.2

B3aumopeiictBue Tea (16 1)

13. Tlepssrit 3akon HeroToHAa.

14. Bropoii 3akoH HeroTOHA.

15. Tpetuii 3akoH HproToHa.
[TpuHLIMT Cyneprno3uIIuU CUIT

16. Perienue 3a1a4d Ha 3aKOHEI
Herotona.

17. Cuna ynpyroctu. 3akoH ['yka.

ITepBb1ii 3aK0H
Herorona. Bropou
3ak0oH HproTOHa.
Tpernit 3akoH
Hprorona. [Tpunnun
CYIEPHO3ULINU CHIL
Cuna ynpyrocru.
3akoH ['yka., npyrue
BUJIbI TPCHUS.

HaOmonenue u o0cyx/1eHUE OMBITOB

C IIBIDKEHHEM TeJjla TIPH YMEHBIIICHUU BIUSHUS IPYTHX TEII,
NPENSATCTBYIOIINX JBIKCHHIO. AHAMN3 Tekcra ["amues ¢
OIMMCAaHNEM MBICJICHHOTO YKCIIEPUMEHTa, 00OOCHOBBIBAIOIIETO
3aKOH WHEPIIMH; BHIOJIHECHHUE 33/IaHUI 10 TEKCTY
(cMBICITOBOE UTCHHE).

OOcyxieHre BO3MOKHOCTH BBITIOJTHEHUS 3aKOHA WHEPIIUU B
Pa3IMYHBIX CUCTEMAX OTCYETA.

HaGnronenne u 00CyXIeHHE MEXaHUYECKUX SIBICHHH,

17




18. Cuna TpeHusi: cuia TpeHus
CKOJIBKEHHUSI, CHJIa TPEHHUSI TIOKOS.
19. Jlabopamopnas paboma No2
«Omnpenenenue pabOThl  CUITBI
TPEHUsI TP PaBHOMEPHOM
JBYDKEHUW  TeJa 1o
TOPU30HTAIBHON MOBEPXHOCTH
20. Cuna TSXKeCTH U 3aKOH
BCEMHPHOTO TATOTCHHSI.

21. YckopeHnue cBOOOTHOTO
nanenus. [lepBas kocmudeckas
CKOPOCTb.

22. HeBecoMOCTb U TIEPETPY3KH.
23. Konmponvnasa paboma Ne2
«B3anmonaencTBue Tem»

24. Ananu3 KOHTPOJBHOU pabOTHI.
25. PaBHOBecHe MaTepuaIbHON
TOYKH.

26. PaBHOBecHe TBEPIOTO TeJa C
3aKPEIIEHHON OCBHIO BpallCHUS.
27. MowmenT cunbl. Llentp
TSDKECTH.

28. Pemenne 3agay Ha MOMEHT
CHJI.

Cuna TSKEeCTH U 3aKOH
BCEMUPHOIO
TSTOTEHUS.
Yckopenue
CBOOOJTHOTO MaCHUSI.
JIBM)KEHUE MIaHET
BOKpyr ComHIa.
IlepBas kocMHuuecKas
CKOpOCTb.
HesecomocTts n
neperpy3KH.
PaBHOBeCHE
MaTepUAIbHOU TOYKH.
AOCOII0THO TBEPIOE
tesio. PaBHoBecue
TBEPJIOTO TEJIa C
3aKPETUIEHHON OChIO
BpamieHust. MoMeHT
cuibl. LleHTp TsxecTH

MPOUCXOIAIIUX B cCUCTEME OTCUETA « Tenexkay rpu e€
PaBHOMEPHOM

¥ YCKOPEHHOM JIBUKEHUHM OTHOCHUTEIHLHO KaOUHETa (PU3HKH.
JIeliCTBUSI C BEKTOpaMu CHJI: BBITIOJTHEHUE 3a/IaHUM 110
CJIO’)KCHUIO U BBIYUTAHUIO BEKTOPOB.

HabGnronenue w/mnm npoBeICHUE ONBITOB,
JEMOHCTPUPYIOIIMX 3aBUCUMOCTh YCKOPEHUS TEJIa OT
MPUIIOKEHHON K HEMY CHJIBI U MACChI TEJIA.

AHamm3 ¥ 00bsCHEHHE SIBICHUN

C HUCMOJIb30BAHUEM BTOPOTro 3akoHa HeroToHa. Pemenue
3a7a4 C UCIOJb30BaHUEM BTOPOro 3aKoHa HeroToHa n
IpaBuiIa CioxkeHus cuil. OnpeneneHne xKECTKOCTU
MPY>KUHBI.

AHaJIM3 cUTyarui, B KOTOPBIX HAOJIOIAI0TCS YIIPYTUe
nedopmanmm, 1 uX 00BICHEHHE

C UCTIOJIb30BaHMEM 3aKkoHa ['yka.

Pemenue 3amau ¢ ucnosib3oBaHueM 3akoHa ['yka.
HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHHS CKOJIBKECHUS OT
CHJIbI HOPMAJILHOTO JIaByieHusi. OOCYKJIeHUE pe3yJIbTaTOB
uccienoBanus. OnpeneneHue KO3PHUIMEHTA TPEHUS
CKOJIb)KCHHUSI.

N3mepenue cuitbl TpEHUS TTOKOS.

Pemenue 3amau ¢ ucnosnb3zoBaHueM GOPMYIIbI JJISI CHITBI
TPEHHUS CKOJIbKECHUA.

AHann3 ABMKEHUS TEJ TOJIBKO MO JICHCTBUEM CHIIBI
TSKECTH — CBOOOIHOTO najgenus. O0bsicHeHne
HE3aBUCUMOCTH YCKOPEHUSI CBOOOTHOTO TAJICHUSI OT MAaCChl
Tea.

OlnieHKa BEJIMYMHBI CUJIbI TSTOTEHUS, IEUCTBYIOIIEH MEXTY
JIBYMSI TeJIaMH (11 pa3HbIX Macc).

Amnanu3 IBUKEeHUs HeOECHBIX TeJI IOJT IEHCTBUEM CHIIBI
TSATOTCHUS

(C MICTI0JIb30BAHUEM JIOTIOJHUTEIBHBIX HCTOYHUKOB
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uHpopMaimm).

Petenue 3a1ay ¢ UCMONb30BaHMEM 3aKOHA BCEMUPHOTO
TATOTEHUS U (HOPMYJIbI

JUTS pacdy€Ta CUJTbI TSHXKECTU. AHAIN3 OPUTUHAIIBHOTO TEKCTA,
OTKCBHIBAIOIIETO MPOSBICHUS 3aKOHA BCEMUPHOTO
TATOTEHUS; BBITIOJHCHUE 3aJJaHHH 110 TEKCTY (CMBICIIOBOE
YTCHHE).

Hab6monenue u o0cyx1eHne OTIBITOB

10 M3MEHEHHUIO Beca Tejla MPH YCKOPEHHOM JIBHKCHUM.
AHanmu3 yclIOBUI BO3SHUKHOBEHUS HEBECOMOCTH U
IEPETPY3KH.

Pemenne 3ama4 Ha onpeesicHUE Beca Tejla B Pa3IMIHbIX
YCIIOBUSX.

AHanm3 cuJ1, NEeUCTBYIONIUX HA TEJIO, TOKOSIIEeCs Ha OIope.
OmnpeneneHue MEeHTPa TSKECTH PATUYHBIX TEJL.

1.3

3akoHbI coxpaHeHus (12 1)

29. Umniynbc cuitbl. 3aKOH
COXpaHEHUs UMITYJIbCA.

30. Pemrenue 3a1a4 Ha 3aK0OH
COXpaHEHUs UMITyJIbCca TETa.

31. PeakTHUBHOE ABMKEHUE.

32. Mexanunyeckas padbora u
MOIIHOCTb.

33. Pabora cui TshkecTH,
YIPYrOCTH, TPEHHUS.

34. TlorennuanpHast YHEPTHUS TENa,
MOAHSATOTO HaJl TOBEPXHOCTHIO
3eMJIN.

35. IloTennuanpHas 3HEPrUs
CYKATOU TIPYKUHBI.

36. Kunetnueckas 3HEprusi.
Teopema 0 KWHETHYECKOU YHEPTUU.

Nmiiynbe cuibl. 3aKOH

COXpaHCHUA NMITYJIbCA.

PeaktuBHOE
JIBIOKCHUE.
Mexanuueckas pabota
M MOIITHOCTEL. PaboTa
CHUJI TSIKECTH,
YIPYTrOCTU, TPEHHUS.
CBs13b DHEPTUH U
paboTHI.
[loTenuunannHas
SHEprus Tena,
TIOJIHATOrO HaJl
TMOBEPXHOCTHIO 3€MIIH.
[ToTeHunanbHast
DHEPTUs CHKATOU

MPY>KUHBI.
Kunetnueckas

HaOntonenue u 00cyx/1eHUE ONBITOB, IEMOHCTPUPYIOIINX
nepeaady UMIMyJbca

IIPU B3aUMOJICMCTBUH TEJI, 3aKOH COXPAaHECHHS UMITYJIbCA IIPH
a0COJIIOTHO YIIPYTOM U HEYNPYTroM B3aUMOJIEUCTBUH TET,
AHanM3 cUTyaluid B OKPYKaroIIEH )KU3HHU C
VCIIOJIb30BAHUEM 3aKOHA COXPAHECHHS UMITYJIbCA.
Pacnio3naBaHue sIBJI€HUS p€aKTUBHOTO ABUKEHUS B IPUPOEC
U TexHUKe. [ [puMeHeHne 3ak0Ha COXpaHEHUST UMITYJIbCa

JUTsl pacuy€Ta pe3ylibTaToOB B3auMOICHCTBUS Tel (Ha
IpUMEpPax HEYIPYTroro B3auMOJIEUCTBHS, YIPYTrOTro
LEHTPAJIBLHOTO B3aUMOJICUCTBUS JBYX OJJMHAKOBBIX TEl,
OJTHO U3 KOTOPBIX HETOABHIKHO).

Pewrenne 3a1a4 ¢ HCMIONB30BAaHUEM 3aKOHA COXPAHEHUS
UMITYJIbCA.

Omnpenenenue paboThl CUIIBI YIIPYTOCTH MPH MOABEME TPy3a
C UCIOJIb30BAaHUEM HEMOJIBHKHOIO U MOABMYXHOTO OJIOKOB.
N3mepenne MOIHOCTH.

H3MepeHnne noTeHunaibHON SHEPTUU YIIPYro
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37. 3aKOH COXpaHECHUS

sHeprus. Teopema o

nehopMUPOBAHHON MPY>KUHBI.

MEXaHUYECKOU SHEPIUH. KHUHETHYECKOU N3MmepeHne KUHETUYECKOM SHEPTUH Tella 10 JTMHE

38. Pemienue 3a1a4 Ha 3aKOH AHEPruu. 3aKOH TOPMO3HOT'O MYTH.

COXpaHEHUS YHEPTUH. COXPaHEHUS DKCnepUMEeHTAIbHOE CPABHEHUE U3MEHEHUS

39. Jlabopamopuas paboma Ne3 MEXaHUYEeCKOM MOTEHIIMAJILHON Y KHHETHUUECKOM YHEPTUi Tena npu

«M3y4yeHune 3aKk0Ha COXPAHEHUS SHEPrun JBUYKEHUU IO HAKJIOHHOM TUIOCKOCTH. DKCIIEpUMEHTaIbHAs

SHEPrUum». IIPOBEPKA 3aKOHA COXPAaHEHUS MEXaHWYECKON S3HEPTUU

40. Koumponavuas paboma Ne3 py CBOOOIHOM MajieHuu. [IpruMeHeHne 3akoHa COXpaHEeHUs

«3aKOHBI COXPAHECHUSD. MEXaHUYECKOW IHEPIUU ISl pacuéra
MOTEHIIMAJILHON U KWHETUYECKOM SHEPruil Tena. Pemenune
3a/1a4 C UCMOJIb30BAaHUEM 3aKOHA COXPAHEHUS
MEXaHWYECKOU SHEPTUN

Pasznea 2. Mexanunueckue

KoJ1e6aHusi U BOJIHBI (144)

2.1 Mexannueckue koJjieoanus (8 u) | KonebarenbHoe Hab6mronenue xonedanuii o 1elCTBUEM CHIT TSXKECTH U
nBrkeHne. OCHOBHBIE | YIIPYTOCTH U OOHApYyXEHUE MOI00HBIX KoJIeOaHUH B
41. KonebarenbHoe IBMXECHHE. XapaKTEPUCTHKU OKpYyXaroleM Mupe. AHanu3 Koyie0aHui rpy3a Ha HUTU U Ha

OCHOBHBIE XapaKTEPUCTHKN
KoJieOaHUH.

42. MaTtemMaTU4ECKUNA U
MPY>KUHHBIN MASITHUKHU.

43. Jlabopamopnas paboma Ne4
«HccnenoBanue 3aBUCUMOCTH
nepuoaa KojebaHui
MOABEUIEHHOTO K HUTHU Trpy3a
OT JIJTMHBI HUTH.

44. TlpeBpailieHre SHEPTUn

pH K0J1e0aTeIbHOM JIBHYKEHUU.
45. 3aryxaronue KojaeOaHus.
Beinyxnennbie

KOJIeOaHUM: IEpUOI,
4acToTa, aMIUIUTY/Ia.
Marematudeckuii u
P Y>KUHHBIN
MasTHUKH.
IIpeBpamienue
SHEPIruun

pH KOJIeOATEIILHOM
JIBH>KCHUU.
3aTyxaronue
KoJieOaHus.
BriHyxneHHbIe
KoJjebanus. Pezonanc

npyxuse. OnpeneneHre 4acToTbl KoieOaHu
MAaTeMaTH4YECKOI0 U NMPY>KUHHOIO MASITHUKOB.
HabGnronenue u 00bsicHEHUE SIBICHUS! PE30HAHCA.
HccnenoBanue 3aBUCMMOCTH TIepUoa KoJieOaHU
IIOABEUICHHOTO K HUTH I'Py3a OT JJIMHBI HUTH.

[TpoBepka HE3aBUCUMOCTH TIEpHo/ia KoaebaHuii rpysa,
MOJIBEILICHHOTO K JIEHTE, OT Macchl Ipy3a. Habmonenue u
00CYXKIeHHE ONBITOB, JEMOHCTPUPYIOLIUX 3aBUCMOCTh
nepuoja KojaeOaHui NPYKUHHOTO MasiTHUKA OT Macchl Tpy3a
Y )KECTKOCTU IIPYKUHBI.

[IpuMeHeHne MaTeMaTUHYECKOTO U MPYKMHHOTO MAasITHUKOB
B KauecTBe MOJeJieH JJi1 OnucaHus KojeOaHuii B
OKPYKAOIIEM MHUPE.
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KOJIeOaHMs.

46. PezoHaHc

47. Konmponvuas paboma Ne 4
«MexaHuueckue KojieOaHus»

48. AHann3 KOHTPOJILHON PabOTHI.

Pemenwe 3ama4, CBI3aHHBIX C BBIYUCICHUEM I OLIEHKOMH
4acToThI (TIeproja) Koaeoanuii Mzmepenue yckopenus
Cc80000H020 NadeHUs

2.2 Mexannueckue BoJHBL. 3BYK (64) | Mexannueckue BoHbl. | OOHapyXeHHE U aHAJIN3 BOJIHOBBIX SIBIICHUI B
CaolicTBa OKpYKaroleM MHpE.
49. MexaHN4eCKHE BOJIHBI. MEXaHMYECKUX BOJH. | HaOmroneHue pacpocTpaHeHus NPOAOILHBIX U MTONEPEUHBIX
CBolicTBa MEXaHUYECKHUX BOJIH. [IponosibHbIE U BOJIH (Ha MOJIE/IM ) U OOHAPY)KCHHE aHAJIOTUIHBIX BHJIOB
50. IIpogonbHbIE U TIOTIEPEYHBIE MONEPEYHBIC BOJIHBI. BOJIH
BOJIHBI. JInuHa BOIHBI U B IIpHUpojie (3BYK, BOJIHBI Ha BOJIE). BhIuncienue JIMHbI
51. JlnvHa BOJHBI U CKOPOCTH €€ CKOPOCTb €€ BOJIHBI 1 CKOPOCTH PACIpPOCTPAHEHUS 3BYKOBBIX BOJIH.
pacnpocTpaHEHHUS. pacrpoCTpaHEHUSI. DKCIEPUMEHTAIBHOE OMPEAECICHUE TPAHUILL YaCTOTHI
52. 3Byk. ['poMKOCTB 3BYyKa U MexaHu4eckue BOJIHBI | CIBIIIMMBIX 3BYKOBBIX KojeOanuii. Habmonenue
BBICOTA TOHA. B TBEPJIOM TEJIE, 3aBUCHUMOCTHU BBICOTHI 3BYKa
53. OtpakeHue 3ByKa. CEHCMUYECKHE BOJIHBI. | OT YacCTOTHI (B TOM YHCJIE, C UCTIOIF30BAHUEM MY3bIKAJIbHBIX
54. Nudpas3Byk U yabTpa3ByK 3BYyK. ' pOMKOCTB UHCTPYMCHTOB).
3ByKa M BbicOoTa TOHa. | HaOmroneHue u oObsiICHEHUE SIBJICHUS aKyCTUUYECKOTO
OTtpakeHue 3ByKa. pe30oHaHca.
HNudpasByk u AHaJIN3 OPUTMHAIILHOTO TEKCTA, OCBAIIEHHOTO
yIBTPa3BYyK WCII0JIb30BAHUIO 3BYKA (WM YJIbTPa3BYKa)
B TEXHUKE (IXO0JIOKAIHs, YIbTPa3BYK
B MEJMIIMHE U JIP.); BBIIOJHCHHE 3aJaHUI 110 TEKCTY
(cMBICTIOBOC YTCHHE)
Pa3znen 3. DJ1eKTPOMArHUTHOE
1oJie ¥ 3JIEKTPOMAarHuTHbIEe
BOJIHBI (6 4)
3.1 JIeKTPOMATHUTHOE 10J1e 1 DIIEKTPOMAarHuTHOE [TocTpoenue paccyxaennii, 000CHOBBIBAIOIIUX B3aUMOCBS3b
3JIEKTPOMarHUTHbIE BOJIHBI (6 4) | moe. AIEKTPUUECKOr0 U MATHUTHOTO TOJIEH.
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55. DNeKTpOMarHuTHOE TOJIe.
56. DIEeKTPOMArHUTHBIE BOJIHBI.
CBo¥iCTBa JIEKTPOMArHUTHBIX
BOJIH.

57. lllkana 3IeKTpOMarHuTHBIX
BOJTH.

58. Mcnonp30Banue
AIIEKTPOMArHUTHBIX BOJIH.

59. DnexTpoMarHuTHAS MIPUPOAA
ceera. CKOpOCTH CBETA.

60. BonHOBBIE CBOIICTBA CBETA.

DJIEKTPOMArHuTHHIC
BOJIHBEI. CBOMCTBA
AJEKTPOMArHUTHBIX
BoJiH. [IIkana
AJIEKTPOMAarHUTHBIX
BostH. Mcronb30oBanue
AIEKTPOMArHUTHBIX
BOJIH I COTOBOM
CBSI3M.
DJIEKTpOMAarHuTHas
MpUpPOJia CBETA.
CkopocCTh cBeTa.
BomnHoBbIe cBOMCTBA
CBeTa

DKCTIEpUMEHTAIILHOE N3YUYCHHE CBOWCTB JIEKTPOMArHUTHBIX
BOJIH (B TOM YHCJIC C ITIOMOIILI0 MOOHIBLHOIO TenedoHa).
AHanu3 peHTTeHOBCKUX CHUMKOB YEJIOBEUECKOTO
OpraHmusma.

AHanM3 TEKCTOB, ONMUCHIBAIOIINX TPOSBICHUS
AJNIEKTPOMATHUTHOTO U3ITYyYEHUS B IPUPO/IE: KUBBIE
OpTraHU3MBbl, U3TY4€HUS HEOCCHBIX TeJ (CMBICIIOBOE UTEHUE).
Pacnio3naBanue 1 aHAJINM3 pa3TUYHBIX IPUMEHEHHIMA
AJIEKTPOMATHUTHBIX BOJH B TEXHUKE.

N3ydyeHne BOIIHOBBIX CBOMCTB CBeTa. Penienne 3ana4 ¢
UCIIO0Ib30BaHueM GHopMyIl

JUTS CKOPOCTH JIEKTPOMArHUTHBIX BOJIH, AJTUHBI BOJHBI U
4acTOThI CBETA

Pa3znen 4. CeeroBbie siBjieHus (16

4)

4.1

3aKoHbBI PACIIPOCTPAHEHUS CBETA
(69)

61. Ilpsmonuuelinoe
pacrnpocTpaHeHHE CBETa.

62. [Tnockoe 3epkano. 3akoH
OTpaKEHUS CBETA.

63. IIpemomneHue cBera. 3aKOH
MIPEJIOMJICHUS CBETA.

64. IlomHOE BHYTpEHHEE
OTpaKEHUE CBETA.

65. Jlabopamopnas paboma Ne 5
«HccnenoBanue 3aBUCUMOCTH yTiia
HPEOMIICHUS OT yrJja MajcHus
CBETOBOTO JIy4a Ha TPaHUIIC

JlydeBas moaenb
cBeta. Mctounnku
CBETA.
[IpssMmonuHerHOE
pacrpocTpaHeHue
cBeTa. 3aTMEHUS
Connua u JIyHsbl.
OTtpaxxeHue cBera.
I1;mockoe 3epkaio.
3aKOH OTpaKeHUs
CBeTA.
[Ipenomnenue cpera.
3aKOH IPEJOMIIEHUS
ceera. [lonHoe
BHYTPECHHEE

HaGnronenue ommbIToB, IEMOHCTPUPYIOITUX SBIICHUC
NPSIMOJTMHEHHOTO pacipoCTpaHeHuUs CBeTa (BOZHUKHOBEHHE
TEHU U MOIYTEHH),

Y UX UHTEPIPETALNS C UCIIOH30BAaHUEM TTOHITHS CBETOBOT'O
Jayya.

OObsicHEHUE ¥ MOJICTIMPOBAHUE COJIHEYHOTO U JIYHHOTO
3aTMEHUH.

HccnenoBanue 3aBUCUMOCTH yIJia OTPAXKEHUSI CBETOBOTO
Jdyda OT yriia majcHusl.

N3ydenue cBOMCTB N300pakeHUs B IMIIOCKOM 3epKaie.
Habmonenne u 00bICHEHHE OIBITOB

0 MOTYYEHUIO N300PaKEHUI B BOTHYTOM U BBITTYKJIIOM
3epkaiax. Habmoaenue u o0bSCHEHHE OMBITOB 1O
MPEJIOMJICHHUIO CBETa Ha rPaHUIIe Pa3IMYHBIX Cpell, B TOM
YHUCJIE OTBITOB C MTOJHBIM BHYTPEHHUM OTPaKCHUEM.
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«BO3TYX—CTEKIIO».
66. Pemenue 3a1a4 Ha 3aKOHEBI
pacupocTpaHEHUS CBETa.

OTPAKEHUE CBETA.
Hcnonan3oBanue

ITOJIHOT'O BHYTPCHHCT O

OTPAKCHUA B
OIITHYCCKHUX
CBCTOBOAAX

HCCJ’IGI{OB&HI/IG 3aBUCMMOCTH yrjia MMpCIOMIICHHA OT yIjia
MagCHUA CBECTOBOI'O JIyda Ha I'PaHUILIC «BO3AYX—CTCKIIO».
Pacrnio3naBaHue siBIICHUI OTPaXCHU U IIPCIIOMJIICHUA CBCTA
B HOBCG,ZIHE?BHOI?I JKM3HU. AHAJIN3 U 00OBSICHEHUE SIBJIICHUS
OIITHYCCKOI'O MHpPaA’Ka.

Pemenue 3a7a4 C UCIIOJIb30BAHHUEM 3dKOHOB OTPAKCHUS U
IIPpCIOMIICHUS CBCTA

4.2 JIuH3bl ¥ onTuYeckue npudopsl | JImH3a. Xox rydeit B [Tonyyenue n300pa>keHH C MOMOIIBIO COOUPAOIICH 1

(6 9) muH3e. OnTuyeckas pacceuBaroiiiedd 1uH3. OnpeneneHrne PoOKycHOTro pacCTOSTHUSA
cucreMa Y ONITUYECKON CUJIbI cOOMparouie JMH3bl. AHAU3

67. Jlunza. Xon my4eit B IMH3E. doTtoanmnapara, YCTPOMCTBA U IPUHIUIIA JEUCTBUS HEKOTOPBIX ONTHYECKHUX
68. Jlabopamopuasa paboma Ne 6 | MUKpOCKOTIa U npubopoB: Poroanmnapara, MUKpPOCKONA, TEJIECKOIIA.
«Omnpenenenne GoKycHOTO teneckorna. ['na3 kak N3ydyeHne monenu ria3a Kak ONTUYECKOW CUCTEMBI. AHAIN3
PAcCTOSIHUS ¥ ONITHYECKOM CUJIbI ONTUYECKAsI CUCTEMA. | SIBJICHUM OJM30PYKOCTH U JTaJTbHO30PKOCTH, IPUHIIUIIA
coOuparoIiei JMH3bD). bmmzopykocts JEUCTBUS OUKOB
69. OnTtuueckue MpudOpPHI. JaTbHO30PKOCTh
70. I'ma3 xak onTU4ecKas cucreMa.
/1. bim3opykocTh U
JaNbHO30PKOCTh
72. Pemienue 3amay Ha
MOCTPOEHHUE B JINH3AX.

4.3 Pa3sio:keHue 6es10ro cBera B Paznoxxenne 6enoro HabGnronenue pasznoxenus 6€10ro cBeTa B CIEKTP.

crexkTp (4 4)

73. PaznoxxeHue 6enoro ceeta
B criekTp. OnbiTel Hht0TOHA.
74. CrnoxeHue CrieKTpaIbHBIX
I[BETOB.

75. lucniepcus cBeta

76. Koumpoavuas paboma Ne 5
«CBETOBBIE SIBJIICHUSI»

CBETa
B crieKTp. ONBITHI
Hrrotona. Cnoxxenue

CIICKTpPAJIbHBIX IIBCTOB.

Jucniepcust cBera

HabGnronenue u 00bsiICHEHUE OTBITOB

10 TTOTYYSHUIO OEJI0T0 CBETA MPH CIOKEHUHU CBETA PAa3HBIX
I[BETOB.

[TpoBenenne u 0OBSICHEHUE OIBITOB

10 BOCIIPUSTHIO IIBETA MPEAMETOB MPU UX HAOTIOACHUH
4yepe3 MBETOBbIC (DUIBTPHI (IBETHBIE OYKH)
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Pasnen 5. KBaHTOBBIE SIBJIEHUS
(18 u)

5.1 Hcnyckanue u norjiomeHue Omnsitel Pesepdopna u | O6cyxaenue mnenu onbitoB Pesepdopaa mo uccienoBanuio
cBeTa atoMoM (4 1) IUIaHETapHast MOJICNIb | @aTOMOB, BBIJBUKEHUE
atoma. Mozenp aroma | THIIOTE3 O BO3MOXKHBIX pe3yJIbTaTaX ONbITOB
77. Onwitel Pezepdopna u bopa. Ucnyckanue u B 3aBUCUMOCTH OT ITPEAINOJIAracMoro CTpOeHuUs
IJIAaHETapHas MOJEb aTOMa. IIOTJIOIICHUE CBETA aTOMOB, (OpPMYIHPOBAaHUE BHIBOJOB U3 PE3YJIHTATOB
78. Mopens atoma bopa. atoMoM. KBaHTEI. OIIBITOB.
79. HcmyckaHue U MOTJIOIICHHE Jluneiiuateie criekTpbl | OOCyXI€HUE MPOTUBOPEUM TITAHETAPHON MOJIEIM aTOMa U
CBETAa aTOMOM. OCHOBaHUU IS TUIIOTE3bl bopa 0 cTanroHapHbIX OpOUTaX
80. JIuneituatpie CIIEKTPHI. aeKTpoHOB. HalmoieHne CIIONTHBIX U JIMHEHYaThIX
CHEKTPOB U3JIy4CHUsI pa3IM4HbIX BeulecTB. OObsICHEHNE
JIMHEWYATHIX CIIEKTPOB U3JIy4EHUS
5.2 Ctpoenne aToMHOTO0 s1/Apa (64) PannoakTuBHOCTS. OO6cyxaeHne BO3MOKHBIX THITIOTE3 O MOJIEIISIX CTPOCHHUSI
Anbda-, 6eta- u saapa.
81. PagnoakTuBHOCTH. Ajb(da-, raMma-u3JIy4yeHHUs. Ornpenenenue cocrasa sep N0 3aJaHHBIM MacCOBBIM U
0eTa- U TaMMa-u3IydeHUsl. CrtpoeHue aToMHOTO 3apsA0BBIM YHCIIAM U
82. CTpoeHue aTOMHOT O s/1pa. anpa. Hyknonnas IO TIOJIOKEHUIO B MIEPUOIUYECKON CUCTEME JIEMEHTOB.
83. MzoTomsl. MO/ieJIb AaTOMHOTO AHanmu3 U3MEHEHUs COCTaBa siipa M €ro MoJ0KEHUS B
84. PannoakTuBHBIC TTpeBpalieHus. | siapa. M30Tomsl. NEPUOANYECKON CHCTEME MPH O-PATUOAKTUBHOCTH.
85. Ilepuon nmomypacmnana aToMHBIX | PannoakTuBHBIC HccnenoBanue TpeKOB 0-4ACTHIL 110 TOTOBBIM (oTOrpadusim.
anep npespaiienus. [lepuoa | O6HapykeHue 1 U3MepeHue paanaluoHHOro (poHa ¢
86. Jlabopamopnas paboma Ne 7 | monypacmaia aTOMHBIX | TOMOIIBIO TO3UMETPA, OIICHKA €r0 MHTEHCUBHOCTH.
«HMccnenoBaHue TPEKOB 0-4acTHL] | ALEP AHanmn3 OMOJIOTUYECKUX U3MEHEHHH, IPOUCXOJISIINX TIO]T
0 TOTOBBIM (poTOoTrpadusim». JNEUCTBUEM PAIMOAKTUBHBIX U31ydeHu. Mcronp3oBanue
PaaMOaKTUBHBIX U3Ty4YCHUI B MEIUIITHE
5.3 AnepHblie peakuuu (8 u) SlnepHble peakuum. Pemrenue 3amau ¢ UCMoOJIb30BaHUEM 3aKOHOB COXPaHECHUS

87. SlnepHbie peakunu. 3aKOHBI
COXpaHEeHUsI 3apsJ0BOTO U

3aKOHBI COXpPaHCHUA
3apsAd0BOro u
MaCCOBOI'O YHCCII.

MAaCCOBBIX M 3apsJ0BbIX YHUCCII HAa OIMPCACIICHUC PE3YJIbTATOB
AACPHBIX peammﬁ; daHaJIM3 BO3MOKHOCTH HJIA
HCBO3MOKHOCTHU ;mepHoﬁ pPCaKnu.
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MacCOBOT'O YHCET.

88. DHeprus cBsi3U aTOMHBIX SED.
CBs13b Macchl ¥ DHEPTUU.

89. Pemenue 3a1a4 Ha SHEPTUIO
CBS3H.

90. Peaknnu cuHTE3a U JETICHUS
sanep.

91. Uctounuku 3ueprun CoyHIA U
3BE3I.

92. SlnepHast sHEpreTHKaA.

93. JlelicTBUS paAHOaKTUBHBIX
W3JIY9CHHUH Ha )KUBBIC OpraHU3MbI
94. Konmponvnasa paboma Ne 6
«KBaHTOBbIE SIBICHUS»

DOHeprus CBs3u
aTOMHBIX sAzep. CBs3b
Macchl U SHEPIUH.
Peakuunu cuHTe3a u
JIETIEHUS AIEp.
HcTounuku 3HEprun
ConHua u 3BE31.
Snepnas sHepreTuka.
JlericTBus
paOaKTUBHBIX
W3JIy4CHUHN HA )KUBbIC
OpraHU3MBbI

O1ieHKa SHEPIrUM CBS3M sSSP C UCIOJIb30BaHUEM (hOPMYJIbI
OWHINTENHA.

OO0cyx1eHne epCeKTHB UCIIOIb30BaHUs YITPaBIIsSIEMOT0
TepMOsiIepHOTO cuHTe3a. OOCYXIeHUE MPEUMYIIECTB U
9KOJIOTUUECKUX MPOOJIEM, CBA3aHHBIX C SICPHON
SHEPreTUKOU

IToBTOpUTENBLHO-0000IIAIO LU
MOIyJIb (8 )

95-100. [ToBTOpenue n 0600IIeHNE
MIPOMIEHHOI0 MaTepuraa.

101. UToroBast KOHTpOIBHAS
pabora.

102. Ananu3 uToroBou
KOHTPOJIbHOU paOOTHI.

Cucrematuzanus u
00001IEeHNE
MIPEIMETHOTO
COJIepKaHUs M OIbITa
JIeSITEJIBHOCTH,
PUOOPETEHHOTO
MIPU U3y4EHUHU BCETO
Kypca Gu3nKu
OCHOBHOT'O OOIIIETO

Brinonnenne yueOHbIX 3a1aHUi, TPEOYIOIIUX
JEMOHCTpAIINN KOMITETCHTHOCTEH, XapaKTEPU3YIOITUX
€CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

— MPUMEHEHUS TTOMYYSCHHBIX 3HAHUM 711 HAyIHOTO
00BsICHEHUS (PU3NUYECKUX SBJICHUN B OKPYXAIOIIEH MPUPOJIE,
B TTOBCETHEBHOM JKU3HU U BBISBJICHHS (PU3UUECKUX OCHOB
psila COBPEMEHHBIX TEXHOJIOTHIA;

— MPUMEHEHUSI OCBOEHHBIX YKCIIEPUMEHTATBHBIX YMECHHM
JUTSL ICCIIeIOBaHMs (PU3UYECKUX SIBICHU, B TOM YHCIIE JIJIS

o0pa3oBaHUA. MPOBEPKU TUIIOTE3 U BBISIBJICHUSI 3aKOHOMEPHOCTEIA.
[ToaroTtoBka K Petienue pacu€THbIX 33124, B TOM YUCJIE MPEANOoIararonmx
OCHOBHOMY UCIOJIb30BaHUe (U3HUECKUX MOJENIe U OCHOBAHHBIX Ha
rOCy/1apCTBEHHOMY COJIEpP’KaHUM PA3JIMYHbBIX Pa3/iesIoB Kypca (GU3UKH.
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AK3aMEHY 0 PHU3HKE
JUIs1 00yJaronuxcs,
BBIOPABIINX 3TOT
y4eOHBIN MpeaIMeT

BrinonHenue u 3amura rpynnoBbIX WM UHIUBUAYAIbHBIX
IIPOEKTOB, CBSI3aHHBIX
C coJiepkaHueM Kypca Gu3nKu

OBHIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

102 4
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CUCTEMA OHEHUBAHUA U KOHTPOJIb

O1eHKa YCTHBIX OTBETOB YYalIUXCHA

Ounenka 5 craBUTCS B TOM Clydae, €CJId Y4YalllUics MOKa3bIBAa€T BEPHOE MOHMMAHHE
(bu3MYECcKO CYITHOCTH PaCCMaTPUBAEMBbIX SIBJICHUI M 3aKOHOMEPHOCTEN, 3aKOHOB M TEOPHiA,
JlaeT TOYHOE OTpE/IeNICHUE U UCTOJIKOBAaHHE OCHOBHBIX MOHATUHN U 3aKOHOB, TEOPHIi, a TAKKe
paBUIbHOE OIpeAesieHne (PU3NYECKUX BEJIWYUH, UX EJUHUI] U CIOCOOOB H3MEpPEHHS,;
MPABUJILHO BBIMOJIHAET YEPTEXKH, CXEMbI U Tpa(UKH; CTPOUT OTBET IO COOCTBEHHOMY IUIaHY,
COMPOBOXK/IAET PACCKa3 HOBBIMH MPUMEpPaAMH, YMEET NMPUMEHSTh 3HAHUS B HOBOW CUTYallUH
IIPYU BBITIOJIHEHUH MTPAKTUUYECKUX 3aJJaHUM; MOXKET YCTAaHABIMUBATH CBSI3b MEXKIY M3y4aeMbIM
U paHee U3YYCHHBIM MAaTepPHAIOM 10 Kypcy (QHU3HKH, a TAK)KE C MAaTepUaIOM YCBOSHHBIM MPHU
U3YYEHUU JAPYTUX NPEAMETOB.

Ouenka 4 craBuTCA B TOM CIIy4a€, €CJIIM OTBET YYEHHMKA YJOBIETBOPSET OCHOBHBIM
TpeOOBaHUSIM K OTBETY Ha OIIEHKY 5, HO 0€3 MCHOJIb30BaHUSI COOCTBEHHOTO IJIaHA, HOBBIX
IpUMEpoB, 0€3 NPUMEHEHUS 3HAHUW B HOBOW CUTyallMH, 0€3 MCIIO0Ib30BaHMsI CBSA3EH C paHee
W3YYCHHBIM MaTepHajioM, YCBOCHHBIM MpPH M3YYCHHU APYTUX MPEIMETOB; €CIU YUAIIUHCS
JOMYCTUJI OAHY OMMOKY WM He Oojiee JBYX HEIOYETOB U MOXET HCHPaBUTh HX
CaMOCTOSITENIbHO WU C HEOOJBIIION TOMOIIBIO YUUTEIIS.

Ouenka 3 craBUTCS B TOM Ciy4yae, €CIM y4YalllMiicsl MPaBUIBHO MOHUMAET (PUINYECKYIO
CYLIHOCTh pPAacCMAaTPUBAEMbIX SIBICHUH M 3aKOHOMEPHOCTEH, HO B OTBETE HMEIOTCS
OTJIebHBIE MTPOOEITBI B YCBOGHUHU BOIIPOCOB Kypca (DM3HMKHU; HE MPEMATCTBYET AaJIbHEUIIIEMY
YCBOEHHUIO MPOTrPaMMHOI0 MaTepuala, yMeeT IPUMEHATh [TOJIy4€HHbIE 3HAaHUS TIPU PEIICHUN
IPOCTHIX 3aJ]a4 C UCIOJIb30BAHUEM IOTOBBIX (POPMYJI, HO 3aTPYAHSIETCA MIPU PELICHUH 3ajad,
TpeOyIOIUX MpeoOpa3zoBaHusl HEKOTOPHIX (opMyi; momycTwi He Oosee OaHON rpyOoi u
OJIHOM HerpyOoii ommoOKH, He 00Jiee TBYX-TPEX HETPYObIX HEJOUETOB.

Ounenka 2 cTaBUTCS B TOM CJydae, €CIIM Y4YalllUWCsl HE OBJIAJEe]l OCHOBHBIMH 3HAHHMSIMU B
COOTBETCTBHUH C TPEOOBAHUSIMU U JOMYCTHII OOJIbIIE OMMOOK U HEJIOUETOB, Y4eM HEOOXO0TUMO
JUIA OLICHKH 3.

Onenka 1 craBUTCS B TOM Ciyd4ae, €CIM YYCHHK HE MOXXET OTBETHTh HHM Ha OJUH W3
MOCTaBJICHHBIX BOIIPOCOB.

OuneHka NUCbMEHHBIX KOHTPOJIbHBIX padoT.

OueHnka S craBuTcs 3a pabOTY, BHIIOJIHEHHYIO MOJHOCTHIO 0€3 OINOOK U HEZOYETOB.
Ouenka 4 craBuTcs 3a paboOTy, BBINOJHEHHYIO MOJHOCTBHIO, HO NPH HaJU4YMK He Oojee
OJIHOM OIIMOKM U OJTHOTO HEJ0UeTa, He OoJiee TpeX HEeJOUYETOB.

Ounenka 3 craBuTCs 3a pa0OTy, BBINOJHEHHYIO Ha 2/3 Bceil pabOThI NMPABUIBHO WM TPH
JoMyuieHuu He Oosee ogHOW rpy0oil ommOku, He Ooyiee TpeX HErpyObIX OLIMOOK, OJHOM
HEerpyOoil OIMOKH U TPeX HEI0UETOB, MPU HAIUYUH YETHIPEX-TISITH HEI0UETOB.

Ounenka 2 craBuTcs 3a padoOTy, B KOTOPOM YMCIIO OIIMOOK M HEJOUETOB MPEBBICUIO HOPMY
JUTSI OLIEHKH 3 WJIU TIPABWJIBHO BBHITIOJTHEHO MeHee 2/3 paboThl.

Ounenka 1 ctaBuTcs 3a paOOTy, HEBBIIOJHEHHYIO COBCEM WJIU BBIOJHEHHYIO C TPyObIMU
OLINOKaMU B 3aJJaHUSIX.

27



Ouenka 1a00paTOpHBIX padoT.

Ounenka 5 cTaBUTCS B TOM ClIy4yae, €CJIU YYalUICS BBINOJIHUI pabOTy B MOJHOM 00BEME C
coOI0ICHUEM HEOOXOAMMOM IOCJIEAOBATEIBHOCTH IPOBEJICHUS OMNBITOB U H3MEPEHUIl;
CaMOCTOSITENIbHO U PAlMOHAIBHO MOHTHPYET HE0o0XoauMoe 00OpYyAOBaHHE; BCE OIBITHI
IPOBOJUT B YCIIOBUSIX U pEXHUMax, 00E€CIIEUMBAIOLINX MOIYYEHHE IPABUIBHBIX PE3YJIbTaTOB
U BBIBOJIOB; cOOMIOAaeT TpeOOBaHUs MpaBWil 0€30MacHOro TPyJa; B OTYETE MPaBHIBHO U
aKKypaTHO BBITIOJIHAET BCE 3allMCH, TAOJMIIBI, PUCYHKH, YEPTEKH, rpaUKu, BHIUUCICHUS,
IIPABUJIBHO BBIIIOJIHAET aHAJIU3 ITOIPEIIHOCTEM.

Ouenka 4 cTaBuUTCS B TOM CIIy4ae, €CJIM YYalIUiCs BBINOJHWI pabOTy B COOTBETCTBUU C
TpeOOBaHUAMHU K OLEHKE 5, HO JOMYCTWJI JIBa-TpH HenodeTa, He Oojiee OJHOM HerpyOoi
OIIMOKH U OAHOTO HEJIOYETA.

Ouenka 3 cTaBUTCA B TOM Cly4yae, €ClM yYalllMicsl BBIOJHUI padOTy HE MOJHOCTHIO, HO
00BbEM BBINOJHEHHONM YacTU TAaKOB, YTO MO3BOJIAET IMOJIYyYUTh MPaBUIIbHBIE PE3YJIbTaThl U
BBIBOJIbI, €CJIM B XO/I€ MPOBEJECHUS ONbITA U U3MEPEHUIN OBbLIN JOMYIIEHBI OIIUOKH.

OuneHka 2 cTaBUTCS B TOM Cllyyae, €CJIM yYallUicsl BBITOJHUI pabOTy HE MOJHOCTBIO U
00BbEM BBIMOJIHEHHON PAa0OTHI HE MO3BOJSET ClEIaTh NMPAaBUIbHBIE BBIBOJIbI, BHIYMCIICHUS;
HAOJIOICHHS POBOAMIIUCH HETTPABUIIBHO.

Ounenka 1 cTaBUTCS B TOM CiIydae, €CJIM y4allUICsi COBCEM HE BBIIOJIHUI padoTy.

Bo Bcex ciydasx OLIEHKa CHMXKAETCS, €CIM ydallluiics He coOironan TpeOOBaHUN IpaBuUIl
6e30macHoOro Tpya.

VYcTaHOBIEHHE YpPOBHS [IOCTHIKEHHUS PE3yJlbTaTOB OCBOEHMS y4e€OHOro IpenMera
OCYILECTBIISIETCA YEpe3 YETBEPTHYIO U TOJOBYIO IIPOMEKYTOUHYHO aTTECTALMIO.

dopmaMy YETBEPTHOM MTPOMEKYTOUHON aTTECTALINU SBIISTFOTCS:
- MUCbMEHHAs MPOBEPKA — KOHTPOJIbHAs paboTa

- KOMOMHMpPOBaHHAas! MMPOBEPKA - COUETAaHNE MUCbMEHHBIX U YCTHBIX ()OPM IPOBEPOK.

IIpomexyTouHass arrecranusi NPOBOIUTCS 3a TPU HENENIH A0 OKOHYAHUS YETBEPTH,
y4eOHOro roja.

I'omoBass mpomexyTouyHass aTrTecTalus [POBOAUTCS HA OCHOBE pE3yJIbTATOB
YETBEPTHBIX NPOMEXKYTOUHBIX ~ aTTeCTallMid, W TPEACTaBIsSIeT Cco0oOl  cpeaHee
apu(mMeTnyeckoe pe3ysbTaTOB UYETBEPTHHIX arrectaiii. OKpyriaeHue pe3yJibrara
IPOBOAUTCS B M0JIb3Y OOYYaIOLIErocss ¥ PUKCUPYETCS B KJIACCHOM >KYPHAJIE LIEJIBIM YUCIIOM.

@ukcanus pe3ynbTaTOB  NPOMEXKYTOYHOM  aTrTecTalMyd  OCYILECTBISIETCA 11O
NATUOAJUIPHON CUCTEME B KJIACCHBIX JKypHajax.
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YYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHHE

1. ®uznka. 9 xi.: yueOHUK mis obmeoopazorart. yupexaenuit/ .M. Tlepeimkun, E.M.

2.

3.

ok wn

I'ytauk, A.W. UBanoB, M. A. IlerpoBa. -M.: [Ipocsemenue, 2021.

COopHuk 3ama4 no ¢uzuke A 7-9 kiaaccoB 0011e00pa30BaATENbHBIX YUPEKICHUN /
E.I'. MockoBkuna, B.A. Boakos. — M.: BAKO, 2020.

dusnka. 9 kimacc: yaebHo-metoauueckoe mocooue/ A.E. Mapon, E.A. Mapon. — M.:
Apoda,

2004.

®duzuka. 9 kmacc. Merommueckoe mocobue k yueOHuky WM.M. Ilepwrmkun, E.M.
['yrauk / coct. O. A. UYepnukoBa, C. H. I'manenkoBa, B. B. Kyapssues — M.:
[Tpoceenienue, 2021

I'enpenmreiin JI.O., Kupuk JI.A., I'enbdrar .M. Pemenue kimrouyeBbIX 3adad IO
dbusuKe 1711 OCHOBHOM mKOJbI. 7-9 kiaccel. — M.: UJIEKCA, 2011.

KoHTposnbHble 1 camocTosiTeNbHBIE PabOThl 1O ¢usuke. 9 kiacc: Kk yueOHuky M.M.
[leppikuna, E.M. 'ytauk «®usuka 9 knace» / O.W. I'pomueBa. — M.: U3narenscTBo
«Ox3ameny, 2019.

Tectrl o ¢usuke. 9 knacc: k yueOuuky .M. Ilepprmkuna, E.M. ['yrHuk «®usnka 9
kiacce» / O.W. I'pomnieBa. — M.: U3natenscTBO «IK3amen», 2021.

LHOC «Mos mkouax https://myschool.edu.ru/

OobopynoBanue u npudOPbLI

KoMmbroTep ¢ BBIXOAOM B MHTEPHET, MYJIbTUMEAUANPOEKTOP, IKPAH, KOMIUIEKT
ANEKTPOHHBIX MOCOOUH Mo Kypey ¢pu3uku 9 knacc.

Kommiekt anexkrpocHaOxeHus kabuHeTa PU3NKH.

Habop yueOHO-1103HaBaTeIbHON JIUTEPATYPHI.

KoMIieKThl KOMITBIOTEPHBIX SKCIEPUMEHTOB «JKuBast puznkay

KoMrbroTepHblii U3MEepUTENbHBIN OJIOK ¢ HAOOPOM NAaTYMKOB, OCIMILIOTpaduyecKas
IIPUCTaBKa.

Kommiekr 71a60paToOpHOTO 00opyaOBaHUS «I'NA-nabopaTtopusi»:
MEXaHUYECKUE SIBJICHUS; TEIUIOBBIE SIBJICHUS; JJIEKTPOMArHUTHBIE SIBJICHUS;
ONTUYECKHUE U KBAHTOBBIE SIBJICHMUS.

JlaGoparopus L-MuUKpO (I€MOHCTpPAIMOHHBIA SKCIEPUMEHT O (DU3UKE): MEXAHUKA;
reoMeTpuyeckas onTuka; sjexkrpuuectBo (1, 2, 3), HaOOp BPIEKTPOU3IMEPUTENBHBIX
pUOOPOB MOCTOSIHHOTO U MEPEMEHHOI0 TOKA; TEIJIOBBIE SIBJICHUS; Ta30BbI€ 3aKOHbBI U
CBOIMCTBa HACHIIIEHHBIX I1apOB; OINTHKA; BOJHOBBIC SIBJICHHUS HA IOBEPXHOCTU
KUIKOCTH; KOMIUIEKT MO MEXaHHMKE IMOCTYNaTeIbHOIO MPSIMOJIMHEWHOTO JABUKEHUS
(coriacoBaHHbBIN ¢ KOMITBIOTEPHBIM U3MEPUTEIBHBIM OJIOKOM).

10.JIabopatopus L-mukpo (pu3uka B YYEHHYECKOM OIKCIEPUMEHTE):

MEXaHMKa, ONTHKA, OJJIEKTPUYECTBO, MOJEKyJsipHas (Qu3uka U
TEPMOJNHAMMUKA.

11. KoMIUIeKT 17151 M3y4E€HHS] CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH.
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12.KoMriekT mpuOOpoB A HM3y4YCHHs UIS HM3YYCHHUs TPUHIUIIOB paauolpueMa Hu
pagronepenayn.

13.Habop mo snexTpocTaTHKE.

14 . TaGnumps! o pusmke.
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