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Pabouas nporpamma no (pusnke Ha ypoBHE OCHOBHOI'O OOLIEro 0Opa30BaHUsA
COCTaBJICHa HAa OCHOBE MOJIO’KEHUH U TpeOOBaHUH K pe3yIbTaTaM OCBOCHHS Ha 6a30BOM
YPOBHE OCHOBHOW 00pa30BaTENbHOW MPOrpaMMbl, MPEACTABICHHBIX B DeaepanbHOM
roCyJIapCTBEHHOM O0Opa30BaTEIbHOM CTaHJapTe€ OCHOBHOIO 0OIIero oOpa3oBaHUs
(®1T0C O00), a Takxke ¢ yuérom IIpumepHoit mporpammsl BociuTanus n Konuenuuun
npenojaBanus yuyeOHoro mnpenMera «@Pusnka» B 00pa30BaTEIbHBIX OpraHU3alUsaX
Poccuiickoit ~ ®enepanuu, peaqu3yrOIMX  OCHOBHBIE  00I11€00pa3oBaTeIbHbIC
IPOTPaMMBI.
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HOACHUTEJBHASA 3AIIUCKA

PabGouas mnporpamma mo wuHbOpMaTHKe Ui 9 KIIACCOB COCTaBlieHA B
COOTBETCTBHH CO CICAYIOIMUMHA HOPMATHBHO-IIPABOBBIMU JOKYMECHTAMM:
— ®enepanbHblil 3akoH Poccuiickoit @eneparuu ot 29 gexabps 2012 r. Ne 273-
®3 "O06 obpazoBanun B Poccuiickoit deneparuu’,
— [Tpukaz MunuctepctBa 00pa3zoBanusi U Hayku Poccuiickoit @enepanuu ot 17
nexkabps 2010 r Ne 1897 «O6 yrBepxknenun denepalibHOrO TroCyJapCTBEHHOTO
00pa30BaTENbHOTO CTaHIApPTa OCHOBHOTO OOIIEro 0Opa3oBaHUS» (C M3MEHEHUSIMHU
U JOTIOJTHEHUSIMH);

- OcHoBHasi oOpa3oBarelibHasE MporpaMMa OCHOBHOTO OOIIEro 0Opa3oBaHUS
I'AIIOY «TKCTID»;

— [Ipumepnass pabGouass mporpamMma OCHOBHOTO OOIIEro  oOpa3oBaHMI,
pazpaboranHas PAO «MHCTUTYT cTpaTteruu pa3BUTHUS O0Opa3oBaHUs», OA0OpEHHAas
pemeaneM @YMO no OOO, npotokon Ne 3/21 ot 27.09.2021r.

HEJIA U3YYEHUA YYEBHOI'O ITPEAMETA «®U3UKA»

Ilenn wu3yueHuss (QU3MKM Ha YPOBHE OCHOBHOTIO oOHIEr0o 0OOpa3oBaHUs
omnpenenensl B Konuenumum mnpenogaBaHust ydeOHoro mnpeamera «®dusukay B
oOpa3oBaTenbHBIX Ooprann3zanuax Poccuiickoit denepannu, peanu3yrommux OCHOBHbIE
oOmeoOpa3oBarenbHble  NPOrpaMMbl,  YTBEpKIAEHHOW  pemeHueM  Kosterun
MunuctepcTBa npocsemienus: Poccuiickoit denepanuu, mporokost ot 3 nexadbpst 2019
r. Ne [IK-4BH.

Lenu nzyueHus: Gu3HKu:

—  1puoOpeTeHHe MHTEepeca U CTPEMJICHUS! O0yUYaloMMXCs K HAYYHOMY M3Yy4YEHHIO
IPUPOABL, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPYECKHUX CIIOCOOHOCTEM;

—  pa3BUTHUE NPEJCTaBICHUA O HAy4HOM METOZE IO3HaHUS U (POopMHUpPOBaHUE
MCCJIEIOBATENBCKOTO OTHOIIEHHSI K OKPYKAIOIIUM SIBIICHUSIM;

—  (QopmupoBaHuE HAYYHOTO MHPOBO33PEHHSI KaK pe3yibTaTa HW3Y4YEHHUs OCHOB
CTpOEHUS MaTepuu U PyHIAMEHTAIbHBIX 3aKOHOB (DM3HKU;

—@opMupoBaHuEe TMpPEACTaBICHUN O poiau (QU3MKKU [  Ppa3BUTUA  APYTUX
€CTECTBEHHBIX HAyK, TEXHUKM MW TEXHOJIOTMH; —pa3BUTHE NPEACTABICHUA O
BO3MOXHBIX cepax Oyaymer npodeccCHOHaTbHON NESTeNbHOCTH, CBSI3aHHOM C
(buU3HMKOH, MOArOTOBKA K AaJIbHEWIIEMy OOYYEHHUIO B 3TOM HampaBiieHud. JlocTukeHue
ATUX IIeJIe Ha YPOBHE OCHOBHOT'O OOIIEro oopa3zoBaHusi 00€CeYMBaETCs PEIICHUEM
CJIEIYIOIMUX 3a/lay: —IpUOOpEeTeHNEe 3HAHUI O JTUCKPETHOM CTPOEHHM BEIEeCTBAa, O
MEXaHUYECKUX, TeTIOBBIX, JJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

—  OpuOOpeTeHHe YMEHHMH ONUChIBaTh U OOBACHATH (PU3HUECKHE SBICHUS C
VICITOJIb30BAHUEM ITOJIyUEHHBIX 3HAHUI;

—  OCBOEHME METOJOB PEIIEHUs MPOCTEUIINX PACUETHBIX 3a/1a4 C UCIIOJIb30BAHUEM
buznyeckux Mozenei, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3aa4;
—pa3BUTHE YMEHUN HaOM0NaTh TPUPOAHBIC SBICHUS W BBINOJHATH OIBITHI,
nabopatopHble pabOThl M IKCHEPUMEHTAIbHBIE HCCIIEIOBAaHUS C HCIOJIb30BaHHUEM
U3MEPUTENIbHBIX TPUOOPOB;

—  ocBoeHHME NpUEMOB paboThl ¢ uHopManuen (U3UYECKOr0 COJepIKaAHUS,



BKJTI04ast HTH(POPMAIUIO O COBPEMEHHBIX JOCTHKEHUAX (PU3UKH; aHATTU3 U KPUTHUECKOE
OLIEHMBaHKUE UH(POPMALINY;

—3HAaKOMCTBO cO cdepamu NpodecCUOHATBHON NeATENbHOCTH, CBA3aHHBIMH C
¢u3uKONW, M COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JOCTHXCHHIX
buznyecKoil HayKu.

OBIIIASA XAPAKTEPUCTUKA YYEBHOI'O NIPEJIMETA «®U3UKA»

Kypc ¢uzuku — cucremoo0pa3yromuii it €eCTeCTBEHHO-HAYYHBIX y4eOHBIX
MPEAMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE IMPOIIECCOB U SBJICHUIA,
M3y4daeMbIX XUMHEH, OMoJIoruel, acTpoHoMuel u usndeckoi reorpadueii. duszrka —
ATO MPEAMET, KOTOPBIA HE TOJHKO BHOCUT OCHOBHOM BKJIAJl B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpPa, HO U MPEIOCTaBiIseT Hanboiee sCHbIe 00pa3iibl MPUMEHEHUS HAyYHOTO
METO/Ia IO3HAHUS, T. €. CIoco0a MOTyYEeHUs TOCTOBEPHBIX 3HaHMI 0 Mupe. HakoHer,
dbuzuka — 3TO MPEAMET, KOTOPBIM HapsAy C JIPYTUMH €CTECTBEHHO-HAyYHBIMHU
npeaMeTaMu  JOJDKEH JaTh IIKOJbHUKAM TMpEeJCTaBiICHUE 00 YBIEKaTEIbHOCTH
HAay4YHOTO UCCIIEIOBAHUS U PAJIOCTU CAMOCTOSATEIIBHOTO OTKPBITHUSI HOBOTO 3HAHUSI.

Onna W3 TIaBHBIX 3a7a4 (PU3HUECKOro 00pa30oBaHHUS B CTPYKType OOILEero
oOpa3oBaHus COCTOMT B (HDOPMUPOBAHHUU €CTECTBEHHO-HAYYHOM TPAMOTHOCTH U
MHTEpeca K HayKe Y OCHOBHOM MacChl 00Yy4aroluxcsi, KOTOpbIE B JaJIbHEMIIIeM Oy IyT
3aHSTHI B CaMbIX pa3Hoo0pa3HbIX chepax AesTenbHocTU. Ho He MeHee BaxkHO 3a1aueit
ABJISIETCA BBISIBJIEHUE U MTOATOTOBKA TATAHTJIMBBIX MOJIOABIX JIFOJEH ISl IPOOJKEHUS
oOpa3zoBaHusi W JaipHedIIel MpodecCHOHANBHONW JESITENIbHOCTH B 00JacTH
€CTECTBEHHO-HAYYHBIX HCCIIEIOBAHUN M CO3JIaHMM HOBBIX TeXHoJoruii. CoriacHo
MPUHATOMY B MEXIyHapOJHOM COOOIIECTBE orpesaesieHno, «EcrecTBeHHO-Hay4Has
IPAaMOTHOCTh - 3TO CIOCOOHOCTh YEJIOBEKAa 3aHUMaTh AKTHUBHYIO TPaXIaHCKYIO
MO3UIIMIO T0 OOIIECTBEHHO 3HAYUMBIM BOMPOCAM, CBS3aHHBIM C E€CTECTBEHHBIMHU
HayKaMu, U €r0 TOTOBHOCTh MHTEPECOBAThCS €CTECTBEHHO-HAYUHbIMU HaesiMu. HayuHo
IPAMOTHBIA YEJIOBEK CTPEMHTCS y4acTBOBATh B apryMEHTUPOBAHHOM OOCYXICHUU
po0JieM, OTHOCSIIIMXCS K €CTECTBEHHBIM HayKaM M TEXHOJIOTUSIM, UTO TPEOyeT OT HETO
CJIEIyIOLIUX KOMIIETEHTHOCTEH:
— HAy4YHO OOBSICHATD SBJICHUS,
—OILICHUBATh ¥ IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,
— UHTEPIPETUPOBATh JAHHBIE W HCIIOJIb30BaTh HAy4YHBIE J0KA3aTelIbCTBA IS
MOJTYYEHHUS BEIBOJOB.»

N3yuenne ¢usmku cmocoOHO BHECTH peHIaomui BKJIaa B (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOW TPaMOTHOCTH O0YYarOIITIXCS.

MECTO YYEBHOI'O ITIPEJIMETA «®U3UKA» B YUEBHOM ITJIAHE
B cootBerctBun ¢ ®I'OC OOO ¢usuka sBasieTcss 00A3aTEIbHBIM MPEAMETOM Ha
YPOBHE OCHOBHOTO o00miero ooOpasoBanus. J[aHHas mporpamMma mpeaycMaTpUBaET
n3ydeHue GuU3NKy Ha 6a30BOM YpOBHE B 00BEME 68 4 110 2 4 B HEZIETIIO.



1. COJEPKAHUE YYEBHOI'O ITPEJIMETA «®PU3UKA»

9 kJiacc
Pa3zgen 1. Mexannueckue siBJeHUA

Mexanuueckoe aBwkeHue. MarepuanbHas Touka. (CucremMa  OTCYéTa.
OTHOCUTENBHOCTh MEXAaHWYECKOrOo JBIKECHUS. PaBHOMepHOE MpsIMOJIMHEHHOE
nekeHue. HepaBHoMepHOe mpsiMosiMHEtHOE nBkeHue. CpeaHsis U MTHOBEHHAs
CKOpOCTb TeJ1a IIPU HEPABHOMEPHOM JIBMKCHUMU.

Y ckopenue. PaBHOyckOpeHHOE MPSMOTUHEHHOE ABUAKeHnEe. CBOOOHOE MaJICHHE.
OmnbiTel ["anunes.

PaBHOMepHOE JnBUXKEHHE TO OKpYXKHOCTH. Ilepumon u wactora oOparieHwus.
JIuneliHas u yriaoBas cKOpocTh. LIeHTpocTpeMUTENIBHOE YCKOPEHHE.

ITepsbiii 3akoH Hprotona. Bropo#t 3akoH Herorona. Tperumii 3akoH HproToHAa.
[IpyHLIMT CynepIO3UIUN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TPEHHSI CKOJbXKEHUS, CHJIa
TPEHUSI IOKOSI, APYTUE BUJIBI TPEHUSI.

Cuia TSKECTH U 3aKOH BCEMUPHOTO TSATOTEHUSI. Y CKOPEHHE CBOOOIHOTO TaICHUS.
Jewxenue tiaHet Bokpyr Comnma (MC). Ilepas kocMuueckas CKOPOCTb.
HeBecoMocTh 1 neperpysKu.

PaBHOBecue MarepuanbHOW TOUKH. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEITIEHHON OCBIO BpameHus. MOMEHT cuiibl. LleHTp TsxecTu.

Nmnynec Tena. M3Menenue umiyinbca. VMmynbe cuiibl. 3aKOH COXPaHEHUSA
uMmiyibca. Peaktusnoe asuxenue (MC).

Mexanudeckasi pabota U MOIIHOCTh. PaGoTa cuil TsKecTH, ynpyrocTu, TPEHHUSL.
Cs3pb osHepruum W pabotel. [loTeHnManbHass »HEprus Tena, MOMHITOrO Hal
IIOBEPXHOCTHIO 3eMJIA. [lOTeHIManbHas 3HEprus CxKarou NpyKXuHbl. KnHeTtnueckas
sHeprusi. Teopema O KHMHETUYECKOW SHEpPruu. 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPTHUH.

Jemoncmpayuu

1. HabnrogeHne MexaHMuecKoro JBHXKEHHS TejJa OTHOCUTEIBHO pa3HbIX Tell
OTCYETA.

2. CpaBHeHrEe myTell W TpPAGKTOPUM JBWKEHHMS OOHOTO M TOTO K€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

3. N3mepenne CKkOpOCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKECHMUS.

4. Hccenenoanye npu3HakoB PaBHOYCKOPEHHOIO IBUKCHUS.

5. HabitoieHue nBMKEHUs Tesla o0 OKPY>KHOCTH.

6. Habmonenne MexaHWYecKUX SBJICHUHM, MPOUCXOIALIMX B CHUCTEME OTcuéra

«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JABM)KEHUH OTHOCUTEIBHO KabMHETa
buzukm.

7. 3aBUCUMOCTh YCKOpPEHHUS Tejla OT MACChl TeJla U ACHCTBYIONIEH Ha HETO CHUIIBI.
8. Hab6nronenue paBeHCcTBa CUIT IPU B3aUMOICHCTBUU TEll.
9. N3menenue Beca Tena npu yCKOPEHHOM JBUKEHUU.

10.  llepemada ummynsca npyu B3aMMOJEUCTBUM TE.

1. IIpeoOGpa3oBaHus SHEPTUU NIPU B3AUMOJICUCTBUH TET.

12.  CoxpaHEHHME UMITYJIbCA IPU HEYNIPYTOM B3aUMOJCHCTBUMU.

13.  CoxpaHeHue UMIyJbca npu adCOIIOTHO YIIPYTOM B3aUMOJIEHCTBUU.



14.  HaGmroneHue peakTUBHOTO JIBH)KCHUS.
15. CoxpaHeHrne MEXaHUYECKON SHEPTUH IIPU CBOOOTHOM I1aJICHUH.
16. CoxpaHeHne MEXaHMYECKOW SHEPruy MpH JBMKEHUU Tejia IOJ[ JCHCTBUEM

MPY>KUHBI.
Jlabopamopnwie pabomul u onvimol

1. KoHcTpynpoBaHne TpakTa s pa3roHa M JajJbHEHIIEro pPaBHOMEPHOIO
JBUKEHUS [IAPUKA WIH TEJIEKKU.

2. OmnpeneneHne cpeHEN CKOPOCTH CKOJIBKEHHS OpyCKa WM JABWKEHUS IIapuKa
10 HAKJIOHHOM IIJIOCKOCTH.

3. Ornpenenenre yCKOpeHus Tefia pu paBHOYCKOPEHHOM JBUXKEHUU 110 HAKIIOHHOMN
MJIOCKOCTH.

4, WccnenoBanue 3aBUCUMOCTH TYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBIKEHUHU 0€3 HaYaJIbHOW CKOPOCTH.

5. [IpoBepka rumoTe3bl: €ciii IpU PaBHOYCKOPEHHOM JIBHXKEHHHM 0€3 HadaJlbHOM

CKOPOCTH IIyTM OTHOCATCS Kak psi HEYETHBIX YHCENI, TO COOTBETCTBYIOILME
IIPOMEKYTKHA BPEMEHU OJIMHAKOBBI.

6. HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBXKEHUS OT CUIIbI HOPMAIILHOTO
JaBJICHMSL.

7. Omnpenenenne ko3 PUIIEHTa TPEHUS CKOJIBKEHUS.

8. Onpenenenne KECTKOCTH NPYKHUHBI.

9. Omnpenenenue paOOThl CUJIBI TPEHHUS MPU PABHOMEPHOM JABMKEHUU Tella IO

TOPU30HTAIBHOW OBEPXHOCTH.

10.  Ompenenenue pabOThI CUJIBI YIIPYTOCTH IIPHU MOABEME IPy3a ¢ UCIIOIb30BaHUEM
HETIOABHKHOTO U MOJABHM)KHOT'O OJIOKOB.

11.  M3ydeHue 3aKoHA COXpaHEHUS YHEPIHUH.

Pa3nen 2. Mexanuueckue Kojie0aHus M BOJHBI

KonebarensHoe aBmxkenne. OCHOBHBIC XapaKTEPUCTHKU KOJIeOaHU: TIEpHO/, YaCcTOTa,
aMIMTyaa. MaremMaTH4eCKUil U IPYKUHHBIA MasATHUKU. |IpeBpamenne sneprun npu
KO0JIEOATEIILHOM JIBUKEHUH.

3aryxaronue kojaebanus. BeiHy)X1eHHbIe KoJieOanus. Pe3oHaHc.

Mexanunueckue BoJiHbI. CBOMCTBA MEXaHUYECKHX BOJIH. [IpoaoibHBIE M TTOTIEpEUYHbIE
BOJIHBL. JIJIMHA BOJIHBI M CKOPOCTh €€ pacrnpocTpaHeHus. MexaHW4YeCcKrue BOJIHBI B
TBEPIOM Tene, ceiicMuueckre BosiHbl (MC).

3Byk. [ poMKOCTB 3ByKa 1 BbIcOTa TOHA. OTpakeHue 3Byka. MHbpa3Byk u yiabTpas3ByK.
Hemoncmpayuu

1. Habmronenue konebanuii T o1 JeHCTBUEM CHIIBI TSHKECTH U CHIIBI yIIPYTOCTH.
2. Habmonienue xonebanuii rpy3a Ha HUTH U Ha NPY>KUHE.

3. HabGnronenue BeIHYKIEHHBIX KOJICOAHMI 1 pe30HaHca.

4. Pacnpoctpanenuie npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJENHN).

5. Hab0mnronenue 3aBUCMMOCTU BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTHYECKHI pE30OHAHC.

Jlabopamopnwie pabomul u onvimol

1. OnpeneneHre 4acTOThI U MEpUOJia KoJeOaHU MaTeMaTHYECKOTO MasiTHUKA.

2. OmnpeneneHre 4acTOThI U Meproia KojieOaHUN NPYKUHHOTO MasiTHUKA.

3. UccnenoBanue 3aBUCUMOCTH TIEPHO/Ia KOJIEOAHUH MOBEIICHHOTO K HUTH I'py3a

OT JJIHNHBI HUTH.



4, WccnepoBanue 3aBUCUMOCTH MepuoAa KoieOaHUW MPY>KMHHOTO MasiTHUKA OT
Macchl rpy3a.

5. [IpoBepka HE3aBUCHMOCTH NEepHOJa KoJIeOaHUH Ipy3a, MOJBEIICHHOTO K HUTH,
OT MAacChl Ipy3a.

6. OneITBl, TEMOHCTPUPYIOLIUE 3aBUCUMOCTh IMEPUOJA KOJIEOAHUW MPYKUHHOTO
MasTHUKA OT MACCBhI I'Py3a U KECTKOCTH NPYKUHBI.

7. H3mepenune yckopeHus: CBOOOTHOTO MaCHHUS.

Pa3jaen 3. DjeKTpoMarHuTHOE 1oJie ¥ 3JIeKTPOMATHUTHbIE BOJIHBI
DIEeKTPOMArHUTHOE MOJI€. DJIEKTPOMAarHUTHBIEC BOJIHBI. CBONCTBA 3JIEKTPOMArHUTHBIX
BOJIH. [1IKkasna 3J1eKTpOMarHUTHBIX BOJIH. MICIIONIb30BaHUE AJIEKTPOMATHUTHBIX BOJIH J1JIA
COTOBOM CBSI3H.

DJleKTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu
1. CBoliCcTBa 3JIEKTPOMAarHUTHBIX BOJIH.
2. BomHoBbBIE cBOMICTBA CBETA.

Jlabopamopnwie pabomul u onvimol

1. U3yueHue CBOMCTB AJIEKTPOMATHUTHBIX BOJH C MOMOIIBI0 MOOMIIBHOTO Tene(oHa.
Pasnen 4. CBeroBble siBJIeHUS

JlyueBas mozenb cBeta. ctouHnku cBeta. [IpsAMonmHeHOe pacipoCTpaHEHNE CBETA.
3atmenusa Connua u Jlynel. Otpaxkenue ceta. [lnockoe 3epkano. 3aKOH OTpaKeHUs
CBETA.

[Ipenomnenue cBera. 3aKoH MpeaoMieHUs cBeTa. [lomHOe BHYTpEHHEE OTpaKeHUE
cBera. Mcnoib30BaHNE MOJHOTO BHYTPEHHETO OTPAXKEHUS B ONTUYECKUX CBETOBOJIAX.
Jlunza. Xon nyweit B nauH3e. OnTudeckas cuctema Qoroamnmnapara, MUKPOCKOIA U
teneckona (MC). I'na3 kak ontuueckas cucrema. bin3opykocTs U 1aIbHO30PKOCTb.
Paznoxenue Genoro ceera B crekTp. Omnbitel HphtoToHa. CroskeHHE CIEKTPaTbHBIX
1uBeTOB. /lucnepcus cera.

Jemoncmpayuu

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyuenne n300pakeHUi B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue ceera.

OnTuuecKkuii CBETOBO/I.

Xox ydeit B coOuparorei JImHse.

XoJ Jiy4er B pacCEeUBAIOLIEH JIMH3E.

[Toyuenue n300pakeHU ¢ TOMOIIBIO JTUH3.

[Tpunrun gevicTBus doToammapara, MUKPOCKOTIA M TEJIECKOIIA.

Mopenb riasa.

Pasnosxenune 6enoro cBera B CEKTP.

[Tomyyenue 6enoro cBeTa Npu CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopnwie pabomul u onvimol

1. HccnenoBaHue 3aBUCUMOCTH yTila OTPAXKEHHs CBETOBOTO JIyda OT yTIjla NajeHMUs.
2. N3ydyeHne xapakTepUCTHK N300pakeHUs IpeIMETa B INIOCKOM 3epKalle.
3. HccnenoBaHue 3aBUCMMOCTH yIJla IPEJOMJICHUS CBETOBOIO Jyda OT YyIJa

NaJIeHUs] Ha TPAHUIIE «BO3yX—CTEKIIOM.
4. [Tosrydenne n300paxeHnii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.



5. Omnpenenenre POKYCHOTO pacCTOSHUSA U ONITUYECKOW CUJTbI COOMpPAIOILEH TUH3HI.

6. OmnBbITHI IO PA3JI0KEHUIO OEJIOT0 CBETA B CIEKTD.
7. OmnbITHI IO BOCTIPHUSTHIO L{BETA MIPEIMETOB IIPU UX HAOIIOJCHUH Yepe3 LIBETOBbIE
(UIBTPBI.

Paznen 5. KBaHTOBBIE sIBJIEHUA

OmnsiTel Pezepdopaa u mutanerapuast Mozesnb aroma. Mogens aroma bopa. Mcnyckanue
Y TIOTJIOLIEHNE cBeTa aTOMOM. KBaHThI. JInHENYaThIe CIEKTPHI.

PamnoaktuBHOCTE. Anb(da-, 6eta- u ramma-usnydenus. CTpoeHHE aTOMHOTO spa.
HyxnonHast Mmosiens aTOMHOTO sjipa. M30Torsbl.

PanuoaktuBHble ipeBpattenus. [lepuoa nmomypacnaga aTOMHBIX sIEp.

SAnepHble peakiuu. 3aKOHbI COXPAHEHHS 3aps0BOrO0 U MACCOBOTO YMCEN. DHEPIus
CBsI3M aTOMHBIX sifiep. CBsi3b Macchl W dHEpruu. Peakiuu cuHTe3a W JIeNeHus sijaep.
Ucrounuku sneprun Connina u 38&31 (MC).

SAnepnas sHepreTuka. J[eMCTBUS paguOAKTUBHBIX M3IyYCHHH Ha >KHUBBIE OPTaHU3MBI
(MC).

Jemoncmpayuu

1. CrexTpbl U3Ty4eHUS U MOTJIOMIEHUS.

CriexTpbl pa3aM4HbIX ra30B.

CnekTp Bogopoa.

Hab6nronenue tpekoB B kamepe Buiibcona.

PaboTa cuéTunka HOHU3HPYIOLIUX U3ITYUEHUH.

Peructpatius nznydeHus NpupoIHEIX MUHEPAIOB U MPOIYKTOB.
./Iaﬁopamopubte pabomul u onvimul

I S

1. HaGroieHne CIuTomHbIX U JIMHEHYAThIX CIIEKTPOB U3ITyYeHUSI.

2. HccnenoBaHue TPEKOB: U3MEPEHHUE SHEPTUN YACTHUIIBI IO TOPMO3HOMY MY TH (10
dboTorpadusim).

3. W3mepenne paarnoakTHBHOTO GOHA.

IHoBTOpHUTEIBLHO-00001IAKOIIMIA MOAYJIb

[ToBTOpUTENHEHO-0000IAIOMIMKA  MOAYJIb MpPEJHA3HAYEH MJI1 CHUCTEMATH3aluu MU
000011IeHHS MPEIMETHOTO COAEPHKAHUS U ONBITA IEATEIbHOCTH, MPUOOPETEHHOTO MPU
U3YYEHUU BCEro Kypca (QU3HKM, a Takke [JJs MNOAroToBKM K OCHOBHOMY
rOCyJJapCTBEHHOMY OJK3aMEHY MO0 (u3MKe sl O0ydYarolIuxcsi, BBIOPABIIMX ATOT
y4eOHBII IpeIMeT.

[Ipy wW3ydyeHHH [JAHHOTO MOAYJIS PEATU3ZYIOTCS W CUCTEMATU3HPYIOTCS BHIBI
JIESITEIbBHOCTH, Ha OCHOBE KOTOPBIX OOECIEeuMBaeTCsi JOCTHUKEHHE MPEAMETHBIX U
MeTanpeIMETHBIX MNITAHUPYEMBIX PE3YyJIbTaTOB 00ydeHUsI, POPMHUPYETCS €CTECTBEHHO-
Hay4Hasi FPAMOTHOCTh: OCBOEHHE HAyYHBIX METO/I0B UCCIIEI0BAHUS ABICHUI IPUPOIBI
U TEXHHUKHU, OBJAJICHUE YMEHHUSIMH OOBACHATHh (U3NYECKUE SBIICHUS, NPUMEHSSA
NOJIydYEHHbIE 3HAHWSA, peuarb 3aJadyd, B TOM UHCIE KA4YEeCTBEHHbIE H
AKCIIEPUMEHTAJIbHBIE.

[TpyHIMIIHATBEHO AESATEIBHOCTHBIM XapaKTeP HAHHOTO paslesia peain3yercs 3a CUET
TOTO, YTO Y4YalIUeCs BBINOJHAIOT 33JjaHusl, B KOTOPBIX UM MPEAJIaraeTcs:

. Ha OCHOBE IOJTYYEHHBIX 3HAHUN Paclo3HaBaTh U HAYYHO OOBSICHATH (hU3UUYECKUE
SABJICHUA B OKPYKAKOLIEU ITPUPOJIE U TTOBCEIHEBHOMN KU3HU;
. UCIIOJIb30BaTh HAy4YHbIE METO/bI UCCIICIOBAHUS (DU3NUECKUX SIBICHUM, B TOM

YUCJIC IJIS1 TPOBCPKHU T'MITIOTE3 U ITOJTYUCHUS TCOPCTHUICCKUX BHIBOIOB,



. OOBSACHATh HAay4YHbIE€ OCHOBBI HamOOJie€ BaXKHBIX JOCTUKEHUN COBPEMEHHBIX
TEXHOJIOTUW, HANPUMEP, MPAKTAYECKOTO HCIOJIb30BAaHUS PA3TUYHBIX HCTOYHHUKOB
SHEPrMM Ha OCHOBE 3aKOHA NPEBpALICHUS M COXPAHCHHS BCEX HM3BECTHBIX BHUOB
sHepruu. Kaxxas u3 TeM JaHHOTO pas3zenna BKIIOYAET SKCIIEPUMEHTAIbHOE
uccienoBanue oboOmaroniero xapakrepa. Pa3nen 3aBepuiaercs  IIPOBEACHHEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOM IIIKOJIBI.



2. INJIAHUPYEMBIE PE3YJbBTATHBI OCBOEHUSA YYEBHOI'O
IMPEJIMETA «®PU3UKA»

N3yuenue yueOHoOro mnpeamera «®Pu3nka» Ha YPOBHE OCHOBHOIO OOIIETO
oOpa3oBaHUs JOHKHO OOECrednBaTh JOCTHXKCHHE CICAYIOMUX JIMYHOCTHBIX,
METaIpeAMETHBIX U MPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yJIbTATOB.

JINMYHOCTHBIE PE3YJIBTATBHI

IlaTpuoTrn4yeckoe BOCIIUTAHME:

—IPOSIBJIEHNE HHTEpECAa K HCTOPUM U COBPEMEHHOMY COCTOSIHHIO DPOCCHUMCKOU
buznuecKoil HayKu;

—IICHHOCTHOE OTHOIIEHUE K JOCTUXKEHUSAM POCCUICKUX YUEHBIX-(PU3UKOB.
I'pa:xknanckoe u 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

—TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJIEHMU OOIIECTBEHHO- 3HAYUMBIX U
ATUYECKUX TMpOOJIeM, CBS3aHHBIX C TMPAKTUYECKUM TPUMEHEHHEM JTOCTHXKEHHM
busuKy;

—OCO3HAaHHUE BaKHOCTU MOPAIBHO-3TUUECKUX PUHIHUIIOB B IESITEILHOCTH YYEHOTO.
JcTeTHYECKOEe BOCIUTAHME: —BOCIPHUATHE OSCTETUUECKUX KadecTB (DU3NUYECKOU
HayKd: €€ TapMOHUYHOTIO TIOCTPOCHMS, CTPOrOCTH, TOYHOCTH, JAKOHUYHOCTH.
[leHHOCTH HAy4YHOTO IO3HAHUS: —OCO3HAHHE IIEHHOCTH (HU3UYECKOM HAYKH Kak
MOIIHOTO UHCTPYMEHTA MO3HAHUSA MHUPA, OCHOBBI PA3BUTHUSI TEXHOJOTHUM, Ba)KHEHIIEH
COCTaBIISIONIEH KYJbTYpPbl; —pPa3BUTHE HAy4YHOM JTI0O03HATEIHHOCTH, UHTEpEca K
HCCIIEIOBATENbCKOM eI TEILHOCTH.

®opMupoBaHue KyJIbTYPbI 310POBbS H IMOIMOHAJIBLHOIO 0JIATONOTYyYHS:
—OCO3HaHME IIeHHOCTH  Oe3omacHoro oOpa3a JKM3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH MPaBHIJI OE30MIaCHOTO MOBEJICHUS HA TPAHCIIOPTE,
Ha JIOporax, ¢ JIEKTPUYECKUM U TEIUIOBBIM O0OpPYJOBAaHUEM B JIOMAIITHUX YCIOBHSIX;
—chOpMHUPOBAHHOCTh HABBIKA peIeKCUH, MPU3HAHUE CBOETO IMpaBa Ha OIIUOKY H
TaKOTO0 € MpaBa y IPyroro 4yeioBeka. TpyaoBO€ BOCIUTAHUE: —AaKTHUBHOE y4acTHE B
pelleHnd TMPAaKTUYECKUX 3a1ad (B paMKax CEMbH, IIKOJIbI, Topoja, Kpas)
TEXHOJIOTUYECKOM M COLMAJIbHON HAIMpPaBIEHHOCTH, TPEOYIOUIMX B TOM 4YHUCIE U
(bu3MYEeCKUX 3HAHUI;

—MUHTEpEC K MPAKTUYECKOMY U3YyUYECHUIO Mpodeccuil, CBA3aHHBIX C (PU3UKOM.
IKOJIOTHYeCKOe BOCIIUTAHHE:

—OpHUEHTAIMsl Ha TPUMEHEHHE (U3UYECKUX 3HAHUU NIl PEIIeHUs 3a/lad B 00JacTH
OKpY’>KalolEel Cpenbl, IUIAHUPOBAHUS TOCTYNKOB M OIEHKM KX BO3MOXHBIX
MOCJICICTBUM JUIsI OKPY’XKAIOIIEH cpefibl; —OCO3HAHHWE TIJIO0AJTBHOTO XapakTepa
HKOJIOTUYECKUX MPOOJIEM U MyTeH X PEIICHMUS.

Ananranusi o0y4awumerocssi K M3MEHSIOINMCH YCJIOBHSM CONUAJIBHOW M
NPUPOJHOM cpeabl:

—TMOTPeOHOCTh BO B3aUMOJICHCTBUU MPU BBITIOJTHEHUHU HCCIEIOBAHUM U TIPOCKTOB
(bu3nYeCKO HANPaBJICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM APYTUX; —IOBBIIIICHUE
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JACSATEIbHOCTh, —IOTPEOHOCTh
B (OpMUPOBAHMWU HOBBIX 3HAHHUM, B TOM uucie (GOPMYJIUPOBATH WJEH, MOHSTHSA,
TUIIOTE3bl 0 GPU3UYECKUX 00BEKTAX U SABJICHUSX;

—O0CO3HaHUE JIePUIIUTOB COOCTBEHHBIX 3HAHUW U KOMIIETEHTHOCTEN

B oOnactu (U3HKK; —IUJITAHUPOBAHUE CBOETO PAa3BUTHS B TPHOOPETECHUH HOBBIX



bu3NYecKuX 3HaAHU;

—CTpEeMJICHUE aHAJIM3UPOBATh M BBISABIATH B3aUMOCBSI3M MPUPOJIBI, OOIIECTBA U
HPKOHOMHKHU, B TOM YHUCJIE C UCIOJIb30BaHUEM (PU3NYECKUX 3HAHUI; —OLIEHKa CBOUX
JEUCTBUN C Y4ETOM BIUSHUSA HAa OKPYXKAIOMIYIO CPEIy, BO3MOXKHBIX TJIOOQIBHBIX
IIOCJIEACTBUM.

METANIPEJMETHBIE PE3YJIBTATHI

YHuBepcajibHblIe MO3HABATEbHbIE 1€ CTBUS

ba3oBble jornueckue geicTBUs:

—BBISBJISTh U XapaKTEPU30BaTh CYIIECTBEHHBIE IPU3HAKA OOBEKTOB (SIBJICHUH);
—YCTaHaBJIUBAaTh CYUIECTBEHHBI MpU3HAK KIacCU(PUKAIMK, OCHOBAHMS  JUIS
0000IIIeHUsT W CpaBHEHUS; —BBISABISATH 3aKOHOMEPHOCTH U MPOTHUBOpEUHUs B
paccMaTpuBaeMbIX (pakTax, JaHHBIX U HAOMIOACHUSX, OTHOCIIIMXCA K (PU3MUYECKUM
SIBJICHUSIM;

— BBISIBJIATh IPUYUHHO-CJICICTBEHHBIC CBS3M MPU U3yUYEeHUU (HU3UYECKUX SBICHUN U
MPOLIECCOB; JeiaTh BBIBOJLI C HCIOJb30BAaHUEM JIETYKTUBHBIX M WHIYKTHUBHBIX
YMO3aKIIFOUCHHH, BBIIBUTATh TUIIOTE3HI O B3aUMOCBS3IX (PU3MUECKUX BEIINYNH;
—CaMOCTOSATEILHO BBIOMPATh CHOCOO pemieHus ydeOHOW (Hu3WdYecKoi 3amadu
(cpaBHEHHE HECKOJIbKMX BAapHWaHTOB PEIICHHS, BBHIOOp HamOOJee MOIXOJSAIIETO C
y4IETOM CaMOCTOSITEIIBHO BBIICIICHHBIX KPUTEPHCB).

Bba3oBble uccienoBareabcKne 1eiicTBUS:

—HCTIOJIb30BaTh BOMPOCHI KaK UCCIICI0BATEILCKII HHCTPYMEHT TIO3HAHNS;
—TPOBOJAUTh TI0O CAMOCTOSITEILHO COCTaBJIEHHOMY IUIAHY OIBIT, HECIOKHBIM
bu3UeCcKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIEI0BaHNE (PU3NIECKOTO SBIICHUS;
—OILICHUBATh Ha MPUMEHUMOCTD U JJOCTOBEPHOCTH MH(POPMAIIUIO,

MOJIYYCHHYIO B XOJI€ UCCIICIOBAHUS WU KCIIEPUMEHTA;

—CaMOCTOSATENLHO  (HOpPMyYJIUpOBaTh O0O0OOIIEHUS U BBIBOJABI 10 pe3yjbTaTam
MPOBENEHHOTO HAOJIIONCHHUS], OTIBITA, MCCIICIOBAHUS;, —IIPOTHO3UPOBATh BO3MOMXKHOE
nanbpHeiee pa3BuTHe (HU3MIECKUX MPOIIECCOB, a TAK)KE BBIABUTATH MPEATIONOKCHHUS
00 X pa3BUTUHU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

Pa6ora ¢ unpopmanmeii:

—TPUMEHSTh Pa3IMIHBIC METOJBI, MTHCTPYMEHTHI M 3alpPOChI TIPH MOMCKE W OTOOpPE
MH(OpMAIUU WIH JAHHBIX ¢ YYETOM IPETIOKEHHON yueOHOM pu3nyeckon 3a1auu;
—aHAJIM3UPOBATh, CHCTEMATH3UPOBaTh W  WHTEPIPETHPOBATH  HH(POPMAIIHIO
pPa3TUYHBIX BUOB U (POPM MIPENCTABICHNUS,

—CaMOCTOSTETILHO BBIOUpATh ONTUMATBHYIO (GOpMY MpEeACTaBICHUS WHGOPMAIIN U
WUTIOCTPUPOBATH pEIlIaeMbIe 3aJa4ll HECIOKHBIMU CXEMaMH, JuarpamMmMaMu, WHOU
rpaduKoil 1 ©X KOMOMHAITUSMU.

YHuBepcajibHble KOMMYHUKATUBHbBIE 1eHCTBUS

OOwmenne:

— B X0/i€ 00CYXXJIeHUsI Y4eOHOTro Marepuaja, pe3yibTaToB JIa0OpaTOPHBIX padoT U
MIPOCKTOB 3371aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMOl TEMbI M BHICKA3bIBATh HJICH,
HalleJICHHbIE Ha PEIICHKE 3aa4d U NOJJIep KaHue OJaroxenaTeIbHOCTH OOLIEHUS;
—COIIOCTABJISAITh CBOM CYXKICHHUS C CYXICHHSAMH JPYTUX YYaCTHHKOB JIMAJIOTa,
oOHapy>KUBaTh Pa3IMUNE U CXOJCTBO MO3UITHIA;

—BBIpaYKaTh CBOIO TOYKY 3PCHHS B YCTHBIX M MUCHbMEHHBIX TEKCTaX;

—yOJIMYHO TPEACTABIATh PE3YyJbTaThl BBIMOJHEHHOTO (DU3WYECKOTO  OIbITa



(3KCIIepUMeHTa, UCCIIEOBAHNUS, POEKTA). CoBmecTHas NEATEIbHOCTD
(COTpyIHUYECTBO):

—TOHUMATh U UCTIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U MHIUBUIYAIbHON PabOTHhI
IIPU pPEIIeHUU KOHKPETHON (PU3NYECKON MPOOIEMBI;

—IpUHUMATh L€l COBMECTHOM JAESITEIbHOCTH, OPraHU30BBIBATH IEHCTBUA IO €€
JOCTHXKEHHIO: PACIIPEAEIITh POJI, OOCYKIaTh MPOLIECCH U PE3YIbTaThl COBMECTHOM
paboThl; 00001IaTh MHEHHSI HECKOJIBKUX JIFOJIEH;

—BBINOJHATh CBOIO YacTh padOThI, JOCTUrasi KAYECTBEHHOIO PE3yJIbTaTa MO CBOEMY
HaITPaBJICHUIO U KOOPJAUHUPYSI CBOU JEHUCTBUS C APYTUMHU WICHAMH KOMAH/IbI;
—OILICHMBaTh KayeCTBO CBOEro BKJIaJa B OOWUMH MPOAYKT IO KPUTEPUSIM,
CaMOCTOATENHEHO C(OPMYITHUPOBAHHBIM YUYACTHUKAMH B3aUMOJICHCTBHUS.
YHuBepcaJbHbIe peryjisiTuBHbIe 1eiCTBUSA

Camoopranusanus:

—BBISBJIATh MPOOJEMbl B JKU3HEHHBIX W YYEOHBIX CUTyalUsX, TPEOYIOUIUX IS
pereHust PU3NYECKUX 3HAHUN; —OPUEHTUPOBATHCS B PA3IMYHBIX MOX0aX TPUHSATHUS
pemieHnid (MHIUBUAYAIbHOE, MPUHSATUE PEIICHUS B TPYIIE, MNPUHITHE pPEIICHUIN
rpyIIon);

—CaMOCTOSITETIbHO COCTABJISATh AJITOPUTM pPELICHUs (PU3MYEecKOd 3a7auyd WM IJIaHa
UCCJIEIOBAHUS C YYETOM HUMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEW,
apryMEHTUPOBATH MPEJIaraeMble BapUaHThl PEIICHHUI;

—1enaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHUE.

CaMokoOHTpOJb (peduiexcusi):

—/1aBaTh AJICKBATHYIO OLICHKY CUTYallMH U MPEAJaraTh IJaH €€ N3MEHEHUS;
—OOBSCHATD NMPUYUHBI JOCTUKEHUS (HEJOCTUXKEHHUS ) PE3YJIbTaTOB

NEeSATEeILHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OIIBITY;

—BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh (B TOM 4YHCIE B XOJ BBINOJIHEHUS
(GU3MYECKOTO HCCIENOBAaHUS MM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBUINXCS CUTYallMi, YCTAHOBIEHHBIX OIIMOOK, BOBHUKIINX TPYIHOCTEM;
—OLICHUBAaTh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIOBUSAM.

IMOIMOHAJILHBIN HHTEJJIEKT:

—CTaBUTh ce0s Ha MECTO APYTroro 4eJloBeKa B X0€ CIOpa WK IUCKYCCHH HAa HAYYHYIO
TeMY, IOHUMATh MOTUBbI, HAMEPEHUSI U JIOTUKY JPYTroTO.

IIpunsiTue cedst m Apyrux:

—TMpu3HaBaTh CBOE MPaBO HA ONIMOKY MpPH pEHIeHUH (U3UYECKUX 3aJad WU B
YTBEPKIEHUSIX Ha HAYYHBIE TEMBI U TAKOE K€ MPaBo APYroro.

HPEIMETHBIE

[IpenmeTHBIC PE3yNbTaThHl HA 6A30BOM YPOBHE JOHKHBI OTPAXKATh

c(OPMUPOBAHHOCTH y O0YUAIOUINXCS YMEHUM:

—MUCIIOJIb30BaTh MOHSTHUS: CHUCTEMa OTCUYETa, MaTepualbHas TOYKA, TPACKTOPUS,
OTHOCUTEIBHOCTh MEXAaHUUYECKOIO JIBHXKEHUS, epopmanus (ynpyrasi, IacTuyeckasi),
TPEHUE, UEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTh U TMEPErpy3KH; LEHTP
TSKECTU; a0COJIIOTHO TBEPAOE TENO, LEHTP TAKECTU TBEPAOrO Teja, PAaBHOBECHUE;
MEXaHUYEeCKMe KoJieOaHUsi W  BOJHBL, 3BYK, HWH(Pa3ByK U  YJIbTPa3BYK;
AJIEKTPOMArHUTHBIE BOJIHBI, IIKaja AJEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPhl MCIYCKAaHWUS W TOTrJolleHud; anbga-, Oera- U ramma-
W3JIyUYEHU s, U30TOIbI, si/IEpHAs SHEPreTUKA;



—pa3nuyath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEMHOE JBUKEHUE,
PaBHOYCKOPEHHOE NPAMOJIUHEHHOE JBUKEHNE, CBOOOTHOE Ma/ICHUE TeJl, PABHOMEPHOE
JBI)KCHUE TI0 OKPYKHOCTH, B3aUMOJACHCTBUE TE€J, PEAKTUBHOE JBUKECHHUE,
Kosie0aTeNIbHOE JIBIDKEHHUE (3aTyXalolle M BBIHYKICHHBbIC KojeOaHus), pe30HaHC,
BOJIHOBOE JBW)KEHHE, OTPAKEHHWE 3BYyKa, MPSMOJMHENHOE paclpOCTpaHEHHE,
OTpaXEHUE U MPETOMIICHHE CBETA, I0JJHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE
0eyloro cBera B CIHEKTP M CIIOKEHHE CHEKTPaIbHBIX LIBETOB, IUCIEPCUS CBETA,
€CTECTBEHHAs1 paJUOaKTUBHOCTh, BOSHUKHOBEHHE JIMHEMYATOTO CIIEKTpA U3ITyYEHHUs)
[0 ONMCAHUIO WX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB, JEMOHCTPUPYIOLIUX
JaHHOE (PU3UUYECKOE SIBJICHUE;

—Ppacno3HaBaTh NPOSBICHUE U3YUYEHHBIX (DU3NUYECKUX SIBJICHUI B OKPYKAIOIIEM MUPE
(B TOM unciie hU3HUECKUE SIBJICHUS B PUPO/JIC: TPUIIUBBI U OTIHUBBI, IBUKEHUE MJIAHET
ConHEYHOM CHCTEMBI, PEAKTUBHOE IBU)KEHHE )KUBBIX OPTaHU3MOB, BOCIIPUATHUE 3BYKOB
KUBOTHBIMH, 3E€MIIETPSCEHUE, CEMCMUYECKUE BOJIHBI, IIYHAMH, 3XO, ILIBETa TEIl,
ONTUYECKUE SBJIEHUS B MpPUPOJE, OMOIOrMYecKkoe JeiCTBHE  BUAMMOIO,
yAbTPaduOIECTOBOTO U PEHTTEHOBCKOTO H3JIYUYECHHUM; €CTECTBEHHBIM PaJuOaKTUBHBIN
(GOH, KOCMHYECKHE JIy4H, PAJAMOAKTUBHOE W3IyYEHUE MPUPOJHBIX MHUHEPAJIOB;
NEHUCTBUE PAJUOAKTUBHBIX M3IyYEHUN HA OPTraHU3M YEJIOBEKA), IPU 3TOM MEPEBOAUTH
NPaKTUYECKYIO0 337auy B y4eOHYIO, BBIICNSTH CYIIECTBEHHbIE CBOMCTBA/IPU3HAKU
(U3NYECKUX SBJICHHUIA;

—OIHUChIBATh HW3YYEHHBIE CBOWCTBA Te€l M (PU3NYECKHE SBICHHS, HCIOIb3Ys
¢duznyeckue BeIMYUHBI (CPEeHSAS U MTHOBEHHAsl CKOPOCTh Teja MPU HEPABHOMEPHOM
JBWKEHUHN, YCKOPEHUE, NTEPEMELICHUE, IIyTh, YIJIOBasi CKOPOCTb, CHUJIAa TPEHMS, CUiIa
YOPYTOCTH, CUJia TSYKECTH, YCKOPEHHE CBOOOIHOIO MaJieHHsl, BEC Teja, UMITYJIbC Tea,
UMITYJIbC CUJIbI, MEXaHUYecKas paboTa U MOIIHOCTh, IOTEHLMAIbHAS SHEPrus Tena,
MOJHATOrO HAJl MOBEPXHOCTBIO 3€MJIM, IMOTEHUMAIbHAS SHEPIUs CKATON MPYKUHBL,
KMHETHYECKasi DJHEPrus, IIOJIHAsI MEXAHWYECKash »JHEpPrus, IepUoJ U 4YacToTa
KOJeOaHM, JJIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTb CBETa,
MOKa3aTellb IPEJIOMJICHUS CPEbl); IPU OMMCAHUH MTPABUIILHO TPAKTOBATH (PU3HUECKUI
CMBICII UCIIOJIb3YEMbIX BEIUYHMH, 00O3HAUYEHHUS M €IUHHIBI (PU3UUYECKUX BEJIMYMH,
HaxXoJIuTh (OPMYJIbl, CBA3BIBAIOLIME JAHHYIO (PU3MYECKYIO BEIUYMHY C JAPYTHMH
BEJIMYMHAMU, CTPOUTH IpaKi U3yYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEJIMYNH;
—XapaKTepu30BaTh CBOMCTBA Ted, (PU3MYECKHE SIBJICHUS U MPOILECCHI, HCIONb3Ys
3aKOH COXPaHEHHs SHEPTHH, 3AKOH BCEMUPHOIO TATOTEHHMSI, IPUHLMII CYTIEPIIO3ULIAN
CWJI, NPUHLMII OTHOCUTEIBHOCTH l'amumies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs
UMITYJIbCA, 3aKOHBI OTPAKEHUS U ITPEIOMIIEHUS CBETA, 3aKOHBI COXPAHEHMSI 3apsII0BOTO
M MaccoBOTO YMCENl MpH SACPHBIX pEaKUUsAX; MpPU STOM J1aBaTh CIIOBECHYIO
(GOopMyJIMPOBKY 3aKOHA U 3allMCHIBATh €T0 MaTEMATHUYECKOE BBIPAXKECHHUE;

— OOBSACHATH (PU3HUECKUE MPOLIECCH] U CBOMCTBA TEJI, B TOM YUCIIE U B KOHTEKCTE
CUTyallU  MPaKTUKO-OPUEHTHUPOBAHHOTO  XapaKTepa:  BbIABIATh  MPUUYUHHO-
CJIEJICTBEHHbIE CBSI3M, CTPOUTHh OOBACHEHHE U3 2—3 JIOTMYECKHX IIIaroB ¢ OMOpOil Ha
2—3 W3y4YEHHBIX CBOWCTBAa (HU3MYECKUX SBICHUM, (U3MUYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;

— pemath pacuéTHbIe 3a7a4M (OMUPAIOIIUECcs Ha CUCTEMY U3 2— 3 ypaBHEHUM),
UCIIOJIb3Ysl 3aKOHBI U (POPMYJIbl, CBA3BIBAONINE (PU3MUECKUE BEIMYMUHBI: HA OCHOBE
aHaJIM3a yCJIOBU 33/1a4 3alMChIBaTh KPATKOE YCIOBUE, BBISBIATH HEJOCTAIOIINE WA



U30BITOYHBIE JaHHbIE, BEIOUPATh 3aKOHBI U (POPMyJIbl, HEOOXOAUMBIE JJIsl PEIICHUS,
IPOBOAUTH pPacu€Tbl U OLEHUBATh PEATUCTUYHOCTh IOJYYEHHOIO 3HAYEHUs
($u3NYECKOIl BEINYNHBI;

—pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXXHO PEIIUTh MPU MOMOIIM (PU3NUECKUX
METO/IOB;  MCHOJIb3Ysl ~ ONHMCAHME  MCCIENOBAaHUS,  BBIIEIATH  MPOBEPSIEMOE
MPEIOJIOKEHNE, OLIEHWBATh MPaBUWJIBHOCTh MOPSAKA MPOBEICHHUS HCCIEI0BaHMUS,
JIeNIaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3yJIbTaThl HAOIIOACHUN U OIBITOB;
—TIPOBOJUTh OMNBITHI IO HAOMIONCHUIO (U3MUYECKUX SIBICHUN WM (PU3NIECKUX
CBOMCTB Ten (M3ydyeHUE BTOPOro 3akoHa HBIOTOHA, 3aKOHA COXPAHEHHS 3HEPrUU;
3aBHCHUMOCTh IIE€pUOJAA KOJICOAaHWM MpPYKUHHOTO MAasTHUKA OT MAacchl Ipy3a HU
KECTKOCTU TMPYKUHBI U HE3aBUCHUMOCTb OT aMIUIMTYAbl MajblX KOJECOAHMIA;
OpSIMOJIMHEMHOE paclpoCTpaHEHHE CBETa, pas3lIoKeHHE Oeloro CBeTa B CIEKT;
U3y4YEeHHE CBOWCTB M300paK€HUs B IUIOCKOM 3€pKalleé U CBOWCTB H300pa)kKeHUs
npeaMeTa B cOOMparoueil IMH3€E; HAONI0IEHNE CIUIOUIHBIX U JIMHEWYaThIX CIEKTPOB
U3JyYEHUs): CaMOCTOSITEIbHO COOMpaTh YCTAaHOBKY U3 H30bITOYHOro Habopa
000pyIOBaHUS; OMUCHIBAThH XO/I OTIBITA M €70 PE3yIbTaThl, (HOPMYJIUPOBATH BHIBOJIBI;
—TIPOBOJUTH MIPH HEOOXOJAUMOCTH CEPHUIO MPSMBIX M3MEPEHUH, OMpEAess CpeaHee
3HAUYECHUE H3MEpsIeMOil Benu4MHBI ((DOKYCHOE pPACCTOSHHE COOMpArOUIeil JIMH3BI);
00OCHOBBIBaTh BBIOOp CIOCO0A M3MEPEHUS/U3MEPUTENBHOIO pHOOpa; —IPOBOAUTD
WCCIICIOBAaHUE 3aBUCUMOCTEH (PU3MYECKHX BETUYMH C HCIOJB30BAHHEM TMPSMBIX
U3MEpEHHI (3aBUCHMOCTh IyTH OT BPEMEHH IMPH PaBHOYCKOPEHHOM JBIDKEHUHU 0e3
HAYaJIbHOM CKOpOCTH; Mepuoja KojeOaHU MaTeMaTHYeCKOro MasTHUKA OT JJIUHBI
HUTH; 3aBUCUMOCTH YTJIa OTPa)KE€HUs CBETA OT yrJja NaJeHUs U YIJa MPEIOMIICHUS OT
yria najeHus1): JIaHUpOBaTh MCCIIEIOBAHNUE, CAMOCTOSTENBHO COOMpaTh YCTaHOBKY,
(GuKCcHpOBaTh pe3yNbTaThl NOJYYEHHONW 3aBUCUMOCTU (PU3NUECKUX BETUYHH C YUETOM
3aJJaHHOW MOTPELIHOCTH U3MEPEHHUI B BUJE TaONMIl U TpaduKOB, J1€JaTh BHIBOJBI 110
pe3ylbTaTaM MCCIEI0BaHUs; —IIPOBOAUTh KOCBEHHBIE H3MEpPEHUsl (PU3NYECKUX
BEJIMYMH (CPEAHSIsI CKOPOCTh M YCKOPEHHE Tella MPHU PaBHOYCKOPEHHOM JBUKCHHH,
YCKOpEHHE CBOOOJHOTO TAaACHUs, >KECTKOCTh NPYKHUHBI, KOIPQPUIUEHT TpPEHUs
CKOJILKEHMS, MEXaHH4YecKasi paboTa W MOUIHOCTb, YacTOTa W MEPUOJ KoJieOaHUM
MaTEeMaTHYECKOTO U MPY>KMHHOTO MasiTHUKOB, ONITUYECKas CHJIa COOMPAIOIICH JTMH3BI,
pPaZAMOAaKTUBHBIN (DOH): IMIAHUPOBATh H3MEPEHHMs; COOMPATh SKCIEPUMEHTAIBHYIO
YCTaHOBKY U BBITIOJHATH U3MEPEHHUS, CIETYsI TPEAT0KEHHOW HHCTPYKIINHU; BEIYUCIISITH
3HaYCHHE BEJMYMHBI M aHAJIM3UPOBATh IOJIYUYCHHBIE pE3ylbTaThl; —COOIIOAAThH
nmpaBuia TEXHUKU Oe30macHOCTU Tpu paboTe ¢ abopaTopHbIM 000pPYIOBAHUEM; —
pa3ianyaTh OCHOBHBIE NPHU3HAKU HM3YyUYEHHBIX (U3UYECKUX MOAENed: MaTepuaibHas
TOUYKa, aOCOJIOTHO TBEPJOE TENO, TOUEYHBIH HCTOUYHUK CBETAa, Jy4, TOHKas JIMH3A,
IUTaHEeTapHAasi MOJIENb aTOMa, HYKJIOHHAsi MOJIedIb aTOMHOTO SiApa; —XapaKTepu30BaTh
NPUHLIUIIBI AEMCTBUS M3YUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB C OMIOPOM Ha X
onucaHus (B TOM YHCIE: CIIUIOMETP, JATYNUKHU MOJIOKECHHUS, PACCTOSHUS U YCKOPEHUS,
pakera, »JXOJOT, OYKHM, TNepuckon, Qoroannmapar, ONTHYECKUE CBETOBOJBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMONB3Yysl 3HAHUS O CBOMCTBax
dbu3nyeckux SBJICHUW W  HEOOXOIUMBbIE (PU3MUECKHE 3aKOHOMEPHOCTH, —
UCTIONIb30BaTh CXEMBI M CXEMAaTHUYHbIC PUCYHKH M3YUYEHHBIX TEXHHUUYECKUX yCTPOUCTB,
U3MEPUTENbHBIX MPHUOOPOB M TEXHOJOTHYECKHX IMPOILIECCOB MPHU PEIICHUH y4eOHO-
NPAKTUYECKUX 3a7a4; ONTUYECKUE CXEMBI ISl TIOCTPOCHHS U300paKeHUI B MIIOCKOM



3epKajie U coOuparoulell JuH3€; —IPUBOJAUTh MPUMEPBI/HAXOIUTh UH(POPMALIUIO O
npUMepax MPaKTUYECKOTO HCIONb30BaHUS (PU3MYECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU IS oOecriedyeHusi Oe30MacHOCTH MpH  oOpalleHuu ¢ mnpudopamMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXpPAHEHUs 370pPOBbI M COOJIOJAEHUS HOPM
HKOJIOTHYECKOTO MOBEJICHMS B OKPYKAIOIIEH Cpelie;

—OCYIIECTBIATh MOUCK MH(pOopMannu (HU3NYECKOTO coaepkaHus B cetu MHTepHerT,
CaMOCTOSITENILHO (DOPMYTIHPYST TOMCKOBBIM 3ampoc, HAXOAWTb MYTH OMPEICIICHUS
JIOCTOBEPHOCTH TIOJYYCHHOHW WH(MOpPMAIMM Ha OCHOBE HWMCIOIIMXCA 3HAHUN W
JOTNIOJTHUTENBHBIX UICTOYHUKOB; — MCIOJIb30BaTh MPHU BBIITOJHEHUH YUEOHBIX 3aJaHH
HAyYHO-TIOMYJISIPHYIO ~ JUTEpaTypy  (U3MYECKOTO  COACpKaHUSA, CIPABOYHBIC
MaTepualibl, pecypchbl cetu IHTEpHET; BlIaeTh NpUéMaMy KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHGOPMAIIUU U3 OJJHOW 3HAKOBOM CHCTEMBI B JIPYTyl0; —CO3/1aBaTh
COOCTBEHHbIC THUCHMEHHBIE M YCTHBIE COOOIICHHMS HAa OCHOBE HWHGOpMAIUU U3
HECKOJBKMX HCTOYHUKOB (DU3MUECKOTO COJEPKaHUsI, IyOJIMYHO TNPE/ICTABIATH
pe3yabpTaThl MIPOEKTHOW MJIM MCCIIEAOBATENBCKON NEATEIBHOCTH; IPH 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3yYEHHBIM TMOHATUWHBIN amnmapaT HM3y4yaeMoro pasjeiia (U3HKu U
COMPOBOXK/IATh BBICTYIUICHHE MPE3CHTALMEH C y4€TOM OCOOEHHOCTEH ayauTOopuu
CBEPCTHHKOB.



9 kacc (68 yacos)

3. TEMATHYECKOE IINTAHUPOBHUE KYPCA ®PU3UKA

TemaTnueckuii 0J10K,
TeMa

OcHOBHOe coiep:KaHue

OcHOBHBIE BH/IbI 1eITEJILHOCTH 00y4aK0IIMXCS

Paznen 1. Mexanuueckue siBjeHus (28 u)

MexaHUYeCKOE IBUKCHUE
U cr1ocoObl €ro OMUCAHUs
(8 1)

MexaHuueckoe 1BUKEHUE.
MarepuanbHas Touka. Cucrema
orcuéra. OTHOCUTENBHOCTD
MEXaHUYECKOTO JIBUKEHUSI.
PaBHOMEpHOE PSAMOITMHENHOE
nBmxenne. HepaBnomepHoe
MPSIMOJIMHEMHOE JBUKEHUE.
CpenHsisi © MTHOBEHHAs1 CKOPOCTh
TeJa IpU HEPAaBHOMEPHOM
JIBUOKEHUH. Y CKOPEHUE.
PaBHOyCKOpEeHHOE
MPSIMOJIMHEVHOE JIBUKEHUE.
CBoboaHoe nagenue. OnbIThI
lNanunes. PaBHomepHoe
JBUKEHHE 110 OKPY>KHOCTH.
[Tepuoxa u yactoTa oOpaieHus.
JIuneliHas U yriioBas CKOpPOCTH.
[enTpocTpeMHUTENBHOE
YCKOpEHHUE

AHaim3 1 00CyXIIEHHE PA3JINYHBIX IPUMEPOB MEXaHUIECKOTO
JIBUKCHUSI.

OO6cyxaeHne rpaHul] IPUMEHUMOCTH MOJIETN «MaTepUaabHas TOUKa.
Onucanne MEXaHUYECKOTO IBHKCHHS PA3IMIHBIMUA CIIOCOOAMHU
(ypaBHeHHue, TabnwuIla, rpaduk).

AHaIM3 )XKU3HESHHBIX CUTYAIlMi, B KOTOPBIX TPOSBIISCTCS
OTHOCHUTEJIBHOCTh MEXaHHUECKOTO JBWKeHus. Habmonenue
MEXaHHUYECKOTO JBM)KEHUS TeJla OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.
CpaBHeHue myTel 1 TPaeKTOPUH JABHKEHHUS OJTHOTO U TOTO K€ Tella
OTHOCHUTEJIHO Pa3HbIX TN 0TcuéTa. AHanu3 Tekcta ['anumnes o6
OTHOCHUTEIIbHOCTH JIBUIKEHHSI; BHITIOJIHEHUE 3aJaHUI 110 TEKCTY
(cmbicoBoe uTeHue). OnpeneneHne CpeTHe CKOPOCTH CKOIbKEHUS
Opycka Wiv ABMKEHUS [IapUKa M0 HAKIOHHOW TIIOCKOCTH. AHAIN3 U
00cyxaeHue Croco00B MPUOIMKEHHOTO OMPEICICHUSI MTHOBEHHOM
CKOpOCTH.

Omnpenenenne CKOPOCTH paBHOMEPHOTO JIBH)KEHUS (IIapUKa B )KUJIKOCTH,

MO/JIENIN JIEKTPUYECKOTr0 aBTOMOOMIIA U T. 11.). OnpesieneHue nyTu,
IIPOMIEHHOI'O 3a IAHHBIN TPOMEKYTOK BPEMEHHU, U CKOPOCTH TeJa 110
rpaduKy 3aBUCUMOCTHU IyTH PaBHOMEPHOTO JIBMXKEHUS OT BPEMEHH.
OO6cyxaeHrne BO3MOXKHBIX IPUHIUIIOB JEHCTBUS PUOOPOB,
U3MEPSIONIUX CKOPOCTh (CITUAOMETPOB).

Brluucnenue nyTu 1 CKOPOCTH IPU PaBHOYCKOPEHHOM ITPSIMOJIMHENHOM
JBUKECHUHU Tea.

Onpenenenne NpolIEHHOIO IyTH U YCKOPEHUS IBUYKEHUS Tella 10
rpaduKy 3aBUCIMOCTH CKOPOCTH PaBHOYCKOPEHHOTO MPSMOJIMHEHHOTO
JBIKEHMS Tela OT BpeMeHU. OnpeielieHne yCKOpEHUs Tela pu
PaBHOYCKOPEHHOM JIBMJKEHUU 10 HAKJIOHHOM INIOCKOCTH.




W3mepenue nepuojia ¥ 4acTOThI OOpaleHHs TeJia M0 OKPYKHOCTH.
OnpeneneHyre CKOpOCTH paBHOMEPHOTI'O ABM)KEHHUS TENA [0 OKPY’KHOCTH.
Pemenue 3a1a4 Ha onpezieieHne KHHEMAaTHUYECKUX XapaKTEPUCTUK
MEXaHUYECKOT0 IBUKEHUS PAa3JIMYHBIX BUI0B. Pacrio3HaBaHue u
npUOIKEHHOE OMUCAHKE PA3IMYHBIX BUJOB MEXaHUYECKOTO JBUKCHHUS
B IIPUPOJIC U TEXHHKE (Ha MPUMEpax CBOOOIHO MAJArOIIUX TEl,
JIBUKCHHSI )KUBOTHBIX, HEOCCHBIX TEJ, TPAHCIIOPTHBIX CPEJICTB U JIp.)

BsaumoneiicrBue Ten (13

4)

IlepBb1it 3akoH HproToHa. Bropoi
3akoH Hprotona. Tperuii 3akoH
Hrrorona. [Tpuanun
CYNEPIIO3ULINH CHIL

Cuna ynpyrocrtu. 3akoH ['yka.
Cuiia TpeHus: cuia TPEeHUs
CKOJIbJKEHUS, CHJIa TPEHUS TIOKOS,
JpYyTrue BUbl TPEHUS.

Cuia TSKECTH U 3aKOH
BCEMUPHOI'O TATOTEHUS.
Yckopenue cBOOOTHOTO TTaJICHUSI.
JIBr>KeHue MIaHeT BOKPYT
Comnnna. IlepBas kocmudeckas
ckopocTb. HeBecoMocTh u
neperpysku. PaBHoBecne
MaTepuaibHON TOUKH.
AOGCOIIOTHO TBEPJIOE TEIIO.
PaBHOBecue TBEpAOrO TENA C
3aKpEIUIEHHONW OCBIO BPAILICHHUS.
MowmenT cuibl. LlenTp TsokecTn

Habmroienue u 00Cy X /I€HUE OIBITOB C ABMKCHUEM Tella IPH
YMEHBILIEHNUHU BIMSHUS IPYTUX TeJ, MPENATCTBYIOMUX JBUKEHUIO.
Amnanu3s Tekcra ["anumes ¢ ornucanrueM MbICJIEHHOTO IKCIIEPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH MHEPIIMH; BHIMOTHEHNUE 3aJJaHU 110 TEKCTY
(cMbIciTOBOC uTeHHE). OOCYXKIeHNE BO3MOKHOCTH BBITIOJHEHUS 3aKOHA
WHEPLUH B Pa3IUYHbIX CUCTEMAX OTCUETA.

Habmoienne 1 00CYKICHHE MEXaHWMYECKHUX SBJICHHM, TPOUCXOSANINX B
cucreMe orcuéra «Tenexka» npu €€ pPaBHOMEPHOM M YCKOPEHHOM
JIBIDKEHUHM OTHOCHUTEIIBHO KaOuHeTa (PU3UKH.

JelicTBUsI ¢ BEKTOpaMM CHJI: BBINOJHEHHME 3aJaHUN MO CIOXEHUIO U
BBIYUTAHUIO BEKTOPOB.

HabGmionenne w/unm  TOpOBEACHHE  OMBITOB,  JEMOHCTPUPYIOLINX
3aBUCUMOCTh YCKOPEHUS Tella OT MPHUJIOKEHHOW K HEMY CHJIBI U MacChl
Tena.

AHanmu3 U OOBACHEHHE SIBJICHMM C HMCIOJIb30BAaHUEM BTOPOTO 3aKOHA
HproroHa.

Pemenne 3ama4 ¢ ucnosib30BaHMEM BTOPOro 3akoHa HproTOHA M npaBuiia
cioxenus cuil. OnpeneneHre KECTKOCTU MPYKUHBI.

AHanu3 cuTyaluii, B KOTOPBIX HAOJIIOMAr0TCs ynpyTue nepopmanuu, u
X 00BSCHEHHUE C UCTIONb30BaHueM 3akoHa ['yka. Perenue 3amau ¢
Hcnoib30BanneM 3akoHa ['yka. MccrenoBanue 3aBUCUMOCTH CHJITBI
TPEHHsI CKOJIBKEHUSI OT CUITBI HOpMaIbHOTO AaBieHus. O0CyxaeHue
PE3yIBTATOB UCCIICIOBAHMS.

Omnpenenenne kodhduimeHTa TPEHUS CKONbXKeHMs. 3MepeHue CHTbI
TPEHUS TTOKOSI.

Pemmenwne 3aa4 ¢ ucnonb30BaHueM (HOPMYIIBI TSI CHIIBI TPEHHS
CKOJIbXKECHUSI.




AHaJM3 IBWKEHUS TEJ TOJIBKO MO/ ACUCTBUEM CHIIBI TSKECTH —
CBOOOIHOTO TIAJCHHS.

OOBsiCHEHHE HE3aBHCUMOCTH YCKOPEHHUSI CBOOOHOTO MaJICHUSI OT MACChI
Tena.

OreHKa BEJTMYUHBI CHIIBI TSATOTEHUS, ISHCTBYIOIICH MEKIY IBYMS
Tenamu (JIJI pa3HbIX Macc).

AHauM3 IBMKEHUS HEOSCHBIX TEJ MO/ JICHCTBUEM CHITBI TATOTEHUS (C
HUCIIOJIB30BAHUEM JOITOJIHUTCIIBbHBIX HCTOYHHUKOB I/IH(l)OpMaI_[I/II/I).
Penrenue 3aau ¢ UCMoJIb30BaHUEM 3aKOHA BCEMUPHOTO TATOTCHHUSI U
(bopMyIbl 17151 pacuéTa CUJIbI TSHKECTU. AHAIN3 OPUTMHAIIBHOTO TEKCTA,
OIKCHIBAIOIIETO MPOSBICHUS 3aKOHA BCEMUPHOTO TSATOTCHUS;
BBITIOJTHEHUE 33/IaHUH TI0 TEKCTY (CMBICTIOBOE UTCHHE).

HaOnroneHue u 00CyKICHUE ONBITOB 110 M3MEHEHHIO Beca Telia MPH
YCKOPEHHOM JBHUKCHUMU.

AHaJn3 yCcIOBHI BO3SHUKHOBEHUSI HEBECOMOCTH U MEPETPY3KH.
Pemenwne 3aa4 Ha onpeielieHre Beca Tejla B Pa3INIHBIX YCIOBHUSX.
AHanu3 cui, AeMCTBYIONINX Ha TeIOo, MOKOSIIeecs Ha OIope.
OnpeeneHne NEHTPA THKSCTH PA3IMYHBIX TEll

3akoHbI coxpaneHus (7 1)

Nmnynsc Tena. U3menenue
umnyibsca. Mmynbc cuibl. 3aKoH
COXPAHEHHUs UMITYJIbCA.
PeakTuBHOE NBHXKEHUE.
Mexanuueckas paboTa u
MOIIHOCTE. PaboTa cuin TsKecTH,
yOpyrocTtH, TpeHust. CBsi3b
SHEPruu U paboThI.
IToreHunanbHas 3HEPrUs Tena,
MOJIHATOTO HAaJl TOBEPXHOCTHIO
3emin. [lorennmanbHas sHEprus
CKATOU MPY>KUHBI.
Kunernueckas sneprus. Teopema
0 KHHETUYECKON DHEPTHUN.

3aKOH COXpaHEHMsI MEXaHU-
YECKOM YHEPTUU

HaGnronenue u o0Cy>keHHE ONBITOB, JEMOHCTPUPYIOIIUX Nepeaayy
UMITyJIbCA TIPU B3aUMOJECHCTBUM TE€JI, 3aKOH COXPaHEHUS UMITyJIbca IPU
abCOJIIOTHO YNPYTOM U HEYNIPYTOM B3aUMOJICHCTBUH Tell.

AHanu3 cuTyaluil B OKpy’Karolel )KU3HHU ¢ UCIIOJIb30BaHUEM 3aKOHA
COXPAaHEHHUsI UMITyJIbCA.

Pacnio3naBaHue sIBJI€HUS PEAKTUBHOTO JIBUYKEHUS B PUPOJIE U TEXHUKE
(MC — 6uomnorus).

IIpuMeHeHne 3aKOHAa COXPAHEHUS HMMITYJbCa JUIsl pacd€ra pe3yJIbTaToB
B3aUMOJICHCTBUA Ten (HAa TNpUMepax HEyNpyroro B3aMMOACHCTBUS,
YOPYTOro HEHTPaTbHOTO B3aUMOJICHCTBUS ABYX OJMHAKOBBIX TeJl, OJTHO U3
KOTOPBIX HETMOJBUKHO).

Pemenne 3a1a4 ¢ MCNOJIb30BaHUEM 3aKOHA COXPaHEHUS UMITYJIbCA.
Onpeznenenne pabOThI CHIIBI YIPYTOCTH IPH NMOABEME Tpy3a ¢
MCIIOJIb30BaHUEM HETOBUKHOTO U MOJBUKHOTO OJIOKOB.

W3mepenne MOILHOCTH.

N3mepenne moTeHInanIbHON SHEPTUN yIPyTo AehOpMUPOBAHHOM
PYKHUHBL.




H3mepeHne KHUHETUYECKON SHEPTUH TeJla M0 JUTMHE TOPMO3HOTO ITyTH.
OKCHEpUMEHTAIIbHOE  CpPaBHEHHE W3MEHEHUs IMOTEHUUAIbHON U
KHMHETUYECKOW YHEPruil Teja NPy ABMXKEHUU 110 HAKJIOHHOH IUIOCKOCTH.
OKcrnepuMeHTaJIbHAs [TPOBEPKA 3aKOHA COXPAHEHUS MEXaHUUYECKON
SHEPIUU NpU CBOOOAHOM NajieHuu. [IpuMeHeHne 3akoHa COXpaHeHUs
MEXaHUYECKON YHEPTUU I pacy€Ta NOTCHIMAIBHON U KUHETHYECKOU
sHepruil Tena. Pemenue 3ana4 ¢ UCIOJIB30BAHUEM 3aKOHA COXPAHECHHUS
MEXaHUYECKOM SJHEPrUuu

Paznen 2. Mexanuueckue

Kosiebanus U BoaHbI (104)

Mexaunueckue kojiicOanus
(6 1)

KonebarenpHoe IBUKECHHE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIeOaHUI: IEPHO/I, HaCTOTa,
aMIUTUTy1a. MaTeMaTHYeCKU U
MIPYKUHHBIA MasSTHUKH.
[IpeBparieHue s3Hepruu Npu
Ko0JIcOaTeIbHOM JIBUKCHUU.
3aryxaroiue KoneOaHusl.
BoinyxaeHHbIe KoeOaHus.
Pe3onanc

Habmronenue xonebaHuil moj AEWCTBUEM CUIJ TSKECTH M YIPYTOCTH U
oOHapy KeHHE MOI0OHBIX KOJIeOaHHd B OKPYIKAIOIIEM MHpE.

Amnanu3s KonebGaHuii Tpy3a Ha HUTH U Ha npyxuHe. OnpeneneHne 4acToTsl
KOJICOAHUH MaTeMaTHYECKOTO U MPYKHHHOTO MasTHUKOB.

Habmoienue u oObsiIcCHeHUE sIBJICHUS pe3oHaHca. ccnenoBanue
3aBUCUMOCTH IEPHO/Ia KOJICOAHUH MOABCIICHHOTO K HUTHU IPy3a OT
JUTMHBI HUTH.

[TpoBepka HE3aBUCUMOCTH Eproia KoJieOaHuil rpy3a, MOIBEUIEHHOTO K
JICHTE, OT MacChl TPy3a.

HaGnronenue u o0Cy>kaeHUE ONBITOB, IEMOHCTPUPYIOIIUX 3aBUCUMOCTh
nepro/ia KojeOaHui MPYKHHHOTO MasiTHAUKA OT MacChl Ipy3a U
XKECTKOCTH MPYKUHBL. [IpuMeHeHne MareMaTu4eckoro 1 nNpyXHUHHOTO
MasTHUKOB B Ka4eCTBE MOJIEJICH ISl OTMCaHMsI KOJIeOaHU! B
OKpY’KaloIIeM MUpe.

Pemrenue 3amay, CBI3aHHBIX C BRIYUCICHHEM HIIH OIEHKOW YaCTOTHI
(mepuoja) KonebaHmit

MexaHn4yecKkue BOJHBI.

3ByK (4 1)

CBolicTBa MEXaHUYECKUX BOJIH.
JnuHa BosHbL. Mexanuueckue
BOJIHBI B TBEPAOM TeEIIE,
CEIICMHMUYECKHE BOJIHBI. 3BYK.
I'poMKOCTB 3ByKa M BBICOTA TOHA.
Otpaxenue 3Byka. Hppa3Byk u
YIABTPa3ByK

OO0Hapy>keHre U aHaJIu3 BOJIHOBBIX SIBJICHUI B OKPY’KaIOILEM MHpE.
HaGnronenue pacnpocTpaHeHUs] MPOJIOJIBHBIX M IMOMEPEYHBIX BOJH (Ha
MOJieJM) U OOHapy>KeHHE aHAJOTUYHBIX BHJIOB BOJIH B IpHpoje (3BYK,
BOJISIHBIE BOJIHBI).

BrIuncnenue 1MHbBI BOJIHBI M CKOPOCTH PacpOCTPaHEHUs 3BYKOBBIX
BOJIH.

DKCHepUMEHTAIbHOE OIpeIeTIeHHE IPAHUL] YaCTOTHI CIBIIIMMbIX

3BYKOBBIX KOJIeOaHUH.




Habmroienue 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOTHI (B TOM YHUCIIE C
MCIOJIb30BaHNEM MY3BIKAIbHBIX HHCTPYMEHTOB). HabOnmronenue u
00BsICHEHUE SIBIICHUS aKyCTHYECKOI'O PE30HAHCA.

AHaM3 OPUTHHAIIBHOTO TEKCTA, MOCBSIIEHHOTO UCIIOIb30BAHUIO 3BYKa
(unu ynpTpa3ByKa) B TEXHHUKE (9XOJIOKAIMS, YIBTPa3BYK B MEAUIIMHE U
JIp.); BBITIOJIHEHUE 33JJaHUM 110 TEKCTY (CMBICIIOBOE YTEHUE)

Pazgen 3. DnexkTpoMarHuTHOE TOJT

€ ¥ DJICKTPOMAarHUTHBIE BOJHEI (5 1)

DIIEKTPOMarHuTHOE I0JIe
U DJIEKTPOMArHUTHbBIC
BOJIHBI (5 1)

DNeKTpOMarHuTHOE IoJIe.
DJIEKTPOMArHUTHHIEC BOJIHBI.
CBolicTBa 3J1EKTPOMAarHUTHBIX
BoJiH. [lIkana snekTpoMarHUTHBIX
BoiH. Mcnonn30BaHue
3JIEKTPOMArHUTHBIX BOJIH JIJIs
COTOBOM CBS3H.
DJIeKTpOMarHuTHas Ipupojia
cBera. CKOpOCTh CBETa.
BonHoBbIe CBOMCTBA CBETa

[Toctpoenue paccyxieHnid, 000CHOBBIBAIOIINX B3aUMOCBSI3b
AIIEKTPUYECKOTO U MATHUTHOTO TOJICH.

DKCTIIEpUMEHTAIBHOE U3yUYEHUE CBOKWCTB JICKTPOMArHUTHBIX BOJIH (B TOM
YHCJIC C TIOMOIIBI0 MOOMIIBHOTO TeeoHa).

AHaIM3 PeHTTCHOBCKMX CHUMKOB Y€JIOBEUECKOTO OPTaHU3Ma.

AHaJIN3 TEKCTOB, OMUCHIBAIOIIMX MPOSIBICHHS AJIEKTPOMArHUTHOTO
W3ITyYCHUS B TIPUPO/IC: )KUBBIC OPTAHU3MBI, U3TYUCHHSI HEOSCHBIX TEJl
(CMBICTIOBOE UTEHUE).

Pacnio3naBanue v aHaIM3 Pa3IMIHBIX IPUMEHEHHH SJICKTPOMArHUTHBIX
BOJIH B TEXHHKE.

Pemrenue 3amau ¢ ucronp3oBaHueM GOPMYI ISl CKOPOCTH
AIIEKTPOMArHUTHBIX BOJIH, IJTMHBI BOJHBI U YaCTOTHI CBETA

Pasnen 4. Ceerosble siBaeHus (11 u)

3aKOHBI PaCIPOCTPaHEHUS
cgeta (5 4)

Ucrounukn  ceera.  JlyueBas
Mojzenp cBera. lIpsamonnHenHoe
pacrnpocTpaHEHUE CBETA.
3armenus ConmxHuna u JIyHBI
Otpaxenne  cBera. Ilnockoe
3€pKajio. 3aKOH OTPAKEHUS CBETA.
IIpenomiienne cBeta. 3aKkoH
npenomMieHus ceera. [lonHoe
BHYTPEHHEE OTPaKEHUE CBETA.
Hcnons3oBaHne BHYTPEHHETO
OTpPaKEHHUS B ONTHYECKUX
CBETOBOJAX

HaGnroneHue onbITOB, AEMOHCTPUPYIONIUX SBJICHUE MPSMOIMHEHHOTO
pacnpocTpaHeHHs cBeTa (BOZHUKHOBEHUE TEHU U TIOJYTEHU), U UX
MHTEpIpeTalys ¢ UCIOIb30BaHUEM TOHATHS CBETOBOTO JIyya.
OOBbsiCHEHHE U MOJIETMPOBAHHUE COJIHEYHOTO U JIYHHOTO 3aTMEHUIA.
HccnenoBanue 3aBUCUMOCTH yIila OTPAXKEHUsI CBETOBOTO JIy4a OT yIJia
naJieHusl.

W3yuenue cBOiCcTB N300pakeHHs B IUIOCKOM 3epkaiie. Habmonenue u
00BSICHEHHE OIIBITOB IO MOIYYSHHUIO N300pakeHUI B BOTHYTOM H
BBINYKJIOM 3epkajiiax. HaGmoienne nu 00bsCHEHUE OMBITOB O
MPEIOMJICHUIO CBETA Ha IPAHULIE PA3IIUYHBIX CPEJl, B TOM YHCIIE OINBITOB
C MOJIHBIM BHYTPEHHUM OTpaXkeHHeM. MccnenoBanre 3aBUCIMOCTH yTJla
IPEJIOMIIEHUS OT yIJIa MaJ€HHUs CBETOBOIO Jy4a Ha IPAHULE «BO3AYX—

cTeKi0». Pacrmo3HaBaHue SBICHUM OTPAKCHUSA U IIPCIIOMJICHHA CBCTA B




HIOBCETHEBHOM KHU3HU. AHAN3 U OOBSICHEHUE SBJICHUS! ONTUYECKOTO
MHpaKa.

Pemenne 3a1a4 ¢ CIONIB30BaHNEM 3aKOHOB OTPKEHUSI U TIPEITOMIICHHS
cBeTa

JIMH3BI ¥ ONTHYECKHE
npuOops! (4 1)

JIuHza, X0/ dy4del B JIMH3E.
Onrudeckas cucTeMa.
OnTuyeckue MpuoOOpPHI:
¢doToanmapar, MUKPOCKOIT U
Teneckon. I'a3 kak onThyeckKas
cucremMa. bam3opykocTs U
JATbHO30PKOCTh

[Tomyuenue n300pakeHHI ¢ TOMOIIBIO COOMPAIOIIEH U PacCCEHBAIOIIICH
JIUH3.

Omnpenenenne GOKyCHOTO pacCTOSTHUS M ONTUYECKON CHIIBI cOOMparoleit
JIUH3BL.

AHanu3 ycTpoiicTBa U MPUHIUIA IEHCTBUS HEKOTOPBIX ONTHYECKUX
npubopoB: oToanmapara, MEKpockona, teieckorna (MC — Ouonorus,
aACTPOHOMHS).

AHanu3 SBICHUHA OJTM30PYKOCTH U TaTbHO30PKOCTH, TIPHHIIUATIA JCHCTBHS
04koB (MC — Guostorus)

Pasznoxenne Oenoro ceera
B CITeKTD (2 1)

Pasnoxenue Oenoro ceera B
cnektp. OnbiTel HproTOHA.
CrnosxeHue CreKTpaIbHbIX
1BeToB. /ucnepcus ceera

Habmroienue no pasnoxenuto 0enoro ceera B crnektp. Habmonenue u
0OBSCHEHHUE OMBITOB I10 MOJTYYECHUIO OEJIOr0 CBETa MPU CIIOKEHUH CBETA
pa3HbIX 1BETOB. [IpoBenenme n 0ObSICHEHHE OTBITOB IO BOCIIPHITHIO
[[BETa MIPEIMETOB MPHU UX HAOJIOICHUH Yepe3 LIBETOBbIE (PUIIBTPHI
(1IBETHBIE OYKH)

Pasnen 5. KBanTtossie siBnenust (12 )

Hcnyckanue u
MOTJIOLICHHUE CBETA
aTomMoM (3 1)

OmneiTel Pe3epdopaa u miane-
TapHasi MOZEJIb aTOMA.

Mopens atroma bopa. Mcnyckanue
Y TIOTJIOLICHHUE CBETA ATOMOM.
KBanTe1. JInHelHUaThIE CIIEKTPHI

OOGcyxnenue 1enu onbITOB Pesepdopaa mo nccneoBaHUIO0 aTOMOB,
BBI/IBJKEHUE TUIIOTE3 O BO3MOXKHBIX PE3YJIbTaTaX OMNBITOB B
3aBHCHUMOCTH OT IPEIOIaraéMoro CTpOeHUs aTOMOB, (POpMYyJINpPOBaHHE
BBIBOJIOB U3 PE3YJIbTAaTOB ONBITOB. OOCYX/1€HUE TPOTUBOPEUNI
IJIaHETAPHOW MOJIEJIM aTOMa M OCHOBAHMM JIJIs TMNIOoTe3bl bopa o
CTAallMOHAPHBIX OPOUTAX IIEKTPOHOB.

Habmtoienue CrtomHbIX ¥ IMHEHYaThIX CIEKTPOB U3ITy4eHUs
pa3nuyHbIX BemecTB. OObsICHEHNE TMHEWYAThIX CIIEKTPOB U3IYUYESHHUs

Crpoenune aTOMHOrO sapa
(59)

PannoaktuBHOCTH. Anb(da-, OeTa-
U ramma-usnydenus. CTpoeHue
aToMHOrO siapa. HykinonHas
MOJIETIb AaTOMHOTIO Spa.
N3otonsl. PagnoakTuBHbBIE
npespaienus. [lepuon
nonypacnazga. JleictBus

OO0cyx1IeHre BO3MOKHBIX TUIIOTE3 O MOJICTISIX CTPOCHUS SIIpa.
Omnpenenenue cocTaBa sep 1Mo 3aJaHHBIM MacCOBBIM H 3apsIOBBIM
YHUCJIaM | TIO0 TIOJIOKEHHUIO B TIEPUOINYECKON cucTeme 3neMeHToB (MC —
XUMHS).

AHann3 U3MEHEHHUsI cOCTaBa AApa U €ro IIOJOXKCHHUA B nepnonnquKof/’I
CUCTeMe TpH a-paanoakTuBHOCTH (MC — xumus).

WccnenoBanue TpeKOB a-4acTHIl 10 TOTOBBIM (oTOrpadusiM.




PaanO0aKTHBHBIX HSJIy‘IeHI/Iﬁ Ha
JKHUBBIC OpraHNU3MBbI

OOHapy»KeHne 1 U3MEPEHUE PaTuallioOHHOTr0 (OHA C TOMOIIBIO
JTO3MMETPA, OLEHKA €T0 HMHTEHCUBHOCTH. AHAIN3 OUOIOTHYECKUX
MU3MEHEHHMH, IIPOUCXOSIIHX MO/ ICHCTBUEM PAJHOAKTHBHBIX W3Ty4YEeHHH
(MC — 6uomnorus). Micnionbp30Banue paJiiOaKTUBHBIX U3JIy4CHUH B
Meaunae (MC — 6uosorus)

SAnepubie peakuuu (4 1)

Snepuble peakuuu. 3aKOHBI
COXpaHEHHUS 3apsA0BOrO U
MacCOBOI'0 YHCEJ. DHEPIUs CBSI3U
aTOMHBIX s7ep. CBsI3b Macchl U
sHepruu. Peakuun cunTesa u
nenenus saep. Uctounuku
sHeprun CosHIA U 3BE3 .
SlnepHasi sHEpreTuKa

Pemenue 3a1a4 ¢ HCIIOJIb30BaHHEM 3aKOHOB COXPAaHEHHSI MACCOBBIX U
3apsIIOBBIX YKCETI Ha OIPEJICIICHUE PE3yIbTaTOB SICPHBIX PEAKIIN;
aHaJIN3 BO3MOXXHOCTH WJIM HEBO3MOXXHOCTH SIZICPHOM PEaKIUH.

OreHka SHEpruy CBSI3U SAEp C UCIONIb30BaHHEM (POpMyITbl DHHIITEHHA.
OO0cyx1eHne NepcreKTUB UCII0JIb30BaHUSl YIIPABIISEMOTO
TEPMOSIIEPHOTO CUHTE3A.

OO0cCyxIeHHE TTPEUMYIIECTB U YKOJIOTHUSCKUX TPOOIIEM, CBSI3aHHBIX C
anepHoi sepretukor (MC — skosorusi)

[ToBTopuTENBEHO-00001ITIAIONINI MOIYIIB (2 1)

Cucremaruzanus u
00001IeHNE TIPEIMETHOTO
COJIepKaHUs U OIbITA Jiesi-
TEJIBHOCTH,
MPUOOPETEHHOTO MIPU
U3yYEHHUH BCETO Kypca
bmsuxu (24)

O06o01eHne coaepKaHus
Ka)KJ0r'0 U3 OCHOBHBIX pa3ziesioB
Kypca QU3UKU: MEXaHUYECKHE,
TEIJIOBbIE, SJIEKTPOMAarHUTHBIE,
KBAHTOBBIE SBJICHUS.

Hayunslii MeTO O3HAHUS U €T0
peanu3anus B GU3NIECKUX
uccienoBanusix. Ces3p GU3NKU U
COBPEMEHHBIX TEXHOJIOTUH B
oOnactu nepenayv UHQOpPMaIHH,
DHEPreTUKE, TPAHCIIOPTE

BreimonHenne  y4eOHBIX — 3aJaHMid,  TpeOyHOIMX  JEMOHCTPALUH
KOMIIETEHTHOCTEM, XapaKTEPUIYIOLIIUX €CTECTBEHHOHAYYHYIO
IPAaMOTHOCT:

= [IPUMEHEHMS MTOJIyYEHHBIX 3HAHUMU 1JI1 HAyYHOTO OOBSICHEHUS
(bu3nUecKux SBICHUH B OKpY’Kalolleld IpUpoe U MOBCEIHEBHOM KU3HH,
a TaK)Ke BBISBICHUS (PU3NYECKUX OCHOB PsiIa COBPEMEHHBIX TEXHOJIOTHIA;
» [IPUMEHEHMSI OCBOCHHBIX IKCIIEPUMEHTAIBHBIX YMEHUN AJIs
uccie0BaHus PU3NYECKUX SBJICHUH, B TOM YHCIE JUIsSl IPOBEPKU TUIIOTE3
Y BBISIBJICHUS 3aKOHOMEPHOCTEM.

Pemenne pacu€THbIX 3a7a4, B TOM YHCIIE MPEIIOIAraomux
UCIMOJIb30BaHUE (PU3MUECKON MOJIENIN M OCHOBAHHBIX Ha COJIEPKaHUH
pa3IMYHBIX pa3AeNoB Kypca QU3MKU. BelnomHeHNe U 3a1uTa rpynnoBbIX
WIM NHIUBUAYaIbHBIX IPOEKTOB, CBA3AHHBIX C COJIEPIKaHUEM Kypca
buzuKH




[Ipu pa3zpaboTke pabodeii mporpaMMbl B TEMATHIECKOM TUTAHUPOBAHUU YITCHBI
BO3MOKHOCTH  HWCIIOJIb30BAaHUS  DJIEKTPOHHBIX  (IHU(PPOBBIX) 00pa3oBaTEIHHBIX
PECypcoB, SIBISIOMIMXCS y4e0- HO-METOJMYECKUMU MarepuaiaMu ( 3JIEKTPOHHBIC
YYCOHUKU W 3aJaYHHWKH, DJICKTPOHHBIC OWOIMOTEKH, W T.H.), UCTIOIB3YEMBIMHU JIJIs
0o0y4YeHHUsI U BOCHUTAHUS PA3JIMYHBIX TPYMNI MOJIH30BATENICH, MPEICTABICHHBIMU B
ANEKTPOHHOM (IIMGPOBOM) BUJIE U PEATUIYIOIMMU JTUAAKTUYECKHE BO3MOXKHOCTH
UKT, conepkanre KOTOPbIX COOTBETCTBYET 3aKOHOAATENLCTBY 00 00pa30BaHUH.
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