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Pabouas yueOHast mporpamma 1o ¢pusnke paspadboTaHa Ha OCHOBE TpeOOBaHUHN K pe3ylbTaTaM
OCBOECHMS OCHOBHOM 00pa30oBaTeIbHON MPOrpaMMbl OCHOBHOI'O OOILIEro 00pa3oBaHMUs.

Pabouass mnporpamma peanusyercss ¢ HMCIOJIb30BAaHHEM 000pPYyI10BaHMA LHEeHTpa
00pa3oBaHMsl eCTECTBEHHO-HAYYHOH U TEXHOJIOrM4ecKoii HanpaBiaeHHocTell «Touka pocray.

Pabouas yueOHast mporpamMMa paccunTana B 7-X, 8-X kjaccax Ha 68 yacoB B Kax10M kiacce (2
Yaca B HeZleno), B 9-x-Ha 102 yaca (3 yaca B Hezemio).

Hcnoub3yemMblil y4eOHUK:

1. IlypsimeBa H.C. ®wusuka. 7 wiacc: weronuueckoe mnocobue/ H.C.Ilypeimesa,
H.E.BaxeeBckas — 5-e uznanue, crepeorurnaoe. — M.: Jpoda, 2016

2. IlyppimeBa H.C. ®usuka. 8 «xmacc: wmeroauyeckoe mnocodue/ H.C.Ilypslimesa,
H.E.BaxeeBckas — 5-e uznanue, crepeorunnoe. — M.: Ipoda, 2017

3. IlypermeBa H.C. ®wmsuka. 9 «macc: wmerogudeckoe mocobue/ H.C.Ilypsimena,
H.E.BaxeeBckas — 5-e uznanue, crepeorunnoe. — M.: Ipoda, 2017

IInanupyemsble pe3yJibTaThl
IIpeameTHblIe pe3yabTaThI

IInanupyemsle npeagMeTHbIE pe3yJbTAThI
Ha yposne 3anomunanus
(u3MUecKre BEIMIUHBI M X YCIOBHBIE 0003HAUCHNUS: ITyTh, IIEpEeMEIIeHHe, BpeMsl, CKOPOCTbh, YCKOPEHHE, Macca,
CUJIa U €IUHHLBI H3MEPEHNUS;
¢dusnueckue mpudOPkL: INHENWKa, CEKYHJOMED, PhlUYaKHBIE BECHI, IMHAMOMETP;
METO/Ibl U3YUeHHUs] (PU3MUYECKUX SBJICHUN: HAOJIOICHNE, DKCIIEPUMEHT, TEOPHSL.

BocnpousBoauTh:

OTIpe/IeTICHUS] OHATHIA: MaTepHalIbHas TOYKA - MOJICTIh B MEXaHUKE, 3aMKHYTasi CHCTeMa TeJl U3MEPEHHE
(bu3MUeCcKOil BENNYMHBI, [IeHA ACTCHHS IIKAIbl H3MEPUTEILHOTO MPUOopa;
*** ompeeCHUs OHATHIA: MEXaHIHUYECKOE JABIDKCHHE, CHCTEMa 0TCUYETa, TPACKTOPUS, P.I1.J, CBOOOTHOE MaJICHHE,
JBYDKCHUE IT0 OKPYKHOCTH C IMTOCTOSIHHOW MO MOJIYJIFO CKOPOCTBIO; IEPHO]] M YaCTOTa 0OpaIlICHHS, MEXaHHICeCKast
paboTa 1 MOIIHOCTb, SHEPTHUSl.
*** (hopMyIIBI OTHOCUTEIHHOM MOTPEUTHOCTH N3MEPEHHH.

Ha yposne nonumanusn

IIpuBOIUTE IPUMEPHI:

Pa3muHbIX BUIOB MEXaHHYECKOTO JBI)KEHHUS, HHEPIUATIbHBIX 1 HEMHEPLMAIbHBIX CUCTEM OTCUETA, PH3UIECKHUX
CBOICTB TeI M BEeUIECTB, GU3NIECCKUX TPUOOPOB;

*E% CBA3D MEXTy PU3MYECKUMH BEIMUNHAMU, (PU3HUECKUX TEOPHIA;

OOBSCHATE:

®DuznuecKue sIBICHUS, B3aUMOACHCTBUE TEJl, SIBJICHUE UHEPLIUY, IPEBPALLEHUE TOTCHIIMAIBHON U KUHETUYECKOM
SHEPrUH U3 OJHOTO BUJA B APYTOM. .

[NoHnMaTh: BEKTOPHBIN XapakTep (GU3MUECKUX BEINYNH: IEPEMEIICHHSI, CKOPOCTH, YCKOPEHHUSI, CHIIBI, HMITYJIbCa;
OTHOCHTENBHOCTb MIEPEMELIEHNUS], CKOPOCTH, UMITYJIbCa U HHBAPUAHTHOCTb YCKOPEHHSI, MacChl, CHIIbl, BDEMEHU; UTO
Macca- Mepa HHEPTHBIX M T'PaBUTAllMOHHBIX CBOMCTB TEJa; YTO SHEPTHUsl XapaKTepH3yeT COCTOSHHE Tella U €TO
CHOCOOHOCTH COBEpIIATh pabOTy; CYIIECTBOBAHUE T'PAHUI] IPUMEHNMOCTH 3aKOHOB: 3aKOHOB HbI0TOHA, 3aK0HA
BCEMHUPHOTO TATOTEHUS, 3aKOHA [ 'yka, 3aKOHOB COXpaHEHHs UMITYIbCa U MEXaHUYECKOI SHepruu:

3Ha4eHHe 3aK0HOB HbI0TOHA 1 3aKOHOB COXpaHEHHMs U OOBSICHEHHS CYILIECTBOBAHHSI HEBECOMOCTH H TIEPETPY30K,
JBYKCHUS CITyTHUKOB TUTAHET, PEaKTHBHOTO JIBIKEHUS, IBIKEHUE TPAHCIIOPTA

2 ypOBeHb.



IMonumMaTh: QyHIAMEHTAIBHYIO POJIb 3aKOHOB HbIOTOHA B KIIaCCHUYECKO# MeXaHHKe Kak (DH3MYECKO TeopuH;
MpeICKa3aTeIbHYIO U O0BSICHUTEIbHYIO (DYHKITUH KIIACCHYCCKON MEXaHUKHU; POJIb (DYHIAMCHTAIBHBIX (PH3MUECKUX
onbITOB- onbITOB ["anmiest u KaBenauina- B CTpykType GU3NIECKON TCOPHUH.

*** cyliecTBOBaHHE CBSI3€H M 3aBUCUMOCTEN MEXAY (HH3MUECKUMH BEITNYNHAMHA

Ymemuw: 1 yposens
Ipumename 6 cmaHOAPMHBIX CUMYAYUAX
CtpouTs, aHAM3NUPOBATH U YUTATH I'Pa(UKH 3aBUCHMOCTH OT BPEMEHH: MOJLYJISL M IPOCKINH YCKOPEHHS
PaBHOYCKOPECHHOTO ABMXKCHUA MOOYJIA U IMTPOCKIHNHU CKOPOCTHU pPaBHOMEPHOTO U PaBHOYCKOPCHHOT'O ABUXKCHUA,
KOOpAUHATBI, MPOCKIHN U MOAYJIA HEPEMEIICHNUSA PABHOMEPHOT'O0 U PABHOYCKOPCHHOTO JABUKCHU A, 3aBUCUMOCTHU
CHJIBI TPEHHUS CKOJIBXEHHS OT CHJIBI HOPMAJIBHOTO JAaBJIEHUS, CHIIBI YIIPYTOCTH OT Je(hOpMaIiH; ONIPENeIIsiTh 10
rpadukaM 3Ha4EeHHE COOTBETCTBYIONINX BEIHMYMNH;
H3MEPSTh CKOPOCTh PABHOMEPHOT'O IBU)KEHHSI, MTHOBEHHYIO M CPEHIOI0 CKOPOCTh, YCKOPEHUE PABHOYCKOPEHHOTO
JBIDKEHUST, KOIPGHUIUEHT TPEHUS CKOJIBKEHHUS, KECTKOCTD MPYKHHBI; BBIIOJIHSATH O/ PYKOBOJICTBOM YUUTENSI WIIN
10 TOTOBOM MHCTPYKINH SKCIIEPUMEHT 10 N3YYEHHUIO 3aKOHOMEPHOCTH PABHOYCKOPEHHOTO JABHUKEHHS,
3aBUCHMOCTH CHJIBI TPEHHSI CKOJIBKEHHSI OT CHITBI HOPMAJIBHOTO JABJICHUS; CHIIBI YIIPYTOCTH OT ie(OpManiy;
*** IpUMEHSTh: KHHEMATHYECKNE YPAaBHEHHS ABMKCHUS K PEIICHUIO 3a/1ad MEXaHNWKH; 3aKOHbI HpIoTOHA 1
q)OpMyJ'H:I K pCIICHUIO 3a4a4 CIACAYIOUINX TUIIOB: ABUKEHUE TCII IO OKPYKHOCTHU, ABUKCHUE CITYTHUKOB IIJIAHCT,
YCKOPEHHOE JBWKEHHUE TeJ B BEPTHKAIBHON TNIOCKOCTH, IBM)KEHHE ITPH ACHCTBUH CHIIBI TPEHUsS (HAX0XKIECHUE
TOPMO3HOTO ITyTH, BPEMEHH TOPMOXKEHHST), IBHKEHHUE JBYX CBS3aHHBIX TEJ(B BEPTUKAIBHON M TOPU30HTAIBHON
IUTOCKOCTSIX). 3HaHHUS 3aKOHOB MEXaHUKH K O0BSICHEHUIO HEBECOMOCTH U MEPETrPY30K, ABUKECHHS CITyTHHKOB
IUIAHET, ABUKEHUE TPAHCIIOPTA.
2 ypogenv Ymembs:
3aIMChIBAaTh YPaBHEHUS 110 rpadrKaM 3aBHCUMOCTH OT BPEMEHH: MTPOEKIUH U MOIYJIS MepeMEIIeH s, KOOPUHATEI,
MIPOEKINHU ¥ MOJYJISI CKOPOCTH PAaBHOMEPHOTO ¥ PaBHOYCKOPEHHOTO JABM)KEHHS; 3aBUCHMOCTH: CHIIBI YIPYTOCTH OT
}Ie(bOpMaLlI/II/I, CHJIbI TPCHUSA CKOJIBKCHUA OT CUJIBI HOPMAJIBHOTO JaBJICHUA; YCTAHABJIMBATH B IIPOLCCCE IMTPOBCACHUA
HCCIIE0BATEIbCKOTO IKCIIEPUMEHTA JaHHbIe 3aKOHOMEPHOCTH;
*** mpuMeHsTh 3aKoHbI HpI0TOHA 1 OPMYITBEI K PEIICHUIO 3a/1a4d THUIIOB: JBIDKCHUE CBSI3aHHBIX TEJ, ABV)KECHHE TENa
10 HAKJIOHHOH TIOCKOCTH.
Ipumensimo 8 HeCmMaHOAPMHBIX CUMY AYUSX
0060011aTh U KIIaCCU(DUITUPOBATD: PA3TUYHBIC BHIBI MEXaHUYESCKOTO IBUKCHHUS; 00 YPABHEHUAX ABHIKCHHUS; O
JAUHAMHWYCCKUX XapaKTCPUCTUKAX MCXaHUUICCKUX SIBJICHUH M 3aKOHOB H])IOTOHa, 06 OHEPIreTUYCCKUX
XapaKTepUCTUKaX MEXaHHMYECKUX SIBIICHUH M 3aKOHAX COXPaHEHHS B MEXaHHKE.
[IpuMeHATh METO/IBI €CTECTBEHHO-HAYYHOT'O O3HAHUS, B TOM YHCJIE HCCIIEA0BATEIBCKUN, K H3Y4EHHIO
MEXaHWYECKHX SBJICHUI, HHTEPIPETHPOBATH IPEIIIOIAracMbIC HITH MOTy4CHHBIC BHIBOIHI ;
*** OLeHUBaTh CBOIO JIESITENILHOCTD B ITPOIIECCE YUEOHOTO MO3HAHUSI.
ILitanupyemble npeaMeTHbIE Pe3yJabTAThI
Ha ypoene 3anomunanus 1 ypogens
Haszvieams
(1)I/ISI/I‘ICCKI/IC BCJIMYMHBI U UX YCIIOBHBIC 0603Haqu1/151, CANHUIBI UBMCPCHUA: CMEIICHUE, aMIIMTYAa, IICPUOI,
4acTOTa, AIMHA U CKOPOCTh BOJIHBI;
Bocnpouszsooums: onpenienenus MoJieIed MEXaHHKU: MaTeMaTHYECKUI MasTHHK, TIPY>KUHHBIH MasTHUK
TIOHATHSA: KoJieOaTeIbHOE JIBIDKCHNE, BOJJTHOBOE JIBIKEHNE, CBOOOTHBIE KOJIeOaHHs, COOCTBEHHbIE KOJICOaHus,
BBIHYX/ICHHBIE KOJICOaHUs. pe30HAHC, ITOTIepeYHast BOJIHA ITPOI0JIbHAS BOJIHA, CMEIICHNE, aMITINTY/A, TEPUOJ] 1
4acToTa KoJIeOaHWH, NTMHA U CKOPOCTh BOJIHBI, MEXaHUYECKas BOJIHA, 3ByKOBAast BOJIHA;
(dopMynbl: Iepno/ia KosiebaHWi MaTeMaTHIECKOTo MasiTHUKA, Iepro/ia KoJaeOaHuil MpyKMHHOTO MasiTHUKA,
CKOPOCTH BOJIHBI;



Onucwieamo

HaOIrogaeMble K0JIeOaHMs M BOJIHEI |

ypoeens
BocnpousBoanTs:

OIIpe/IeNICHUE MOJIEIIH KOJIeOaTeIbHOM CUCTEMBI;
olpejesieHue sIBIeHUN: Tudpakuus, HHTEpEpeHIIHS;

*** hopMysbl MAKCHMYMOB 1 MUHUMYMOB HHTEP(EPEHIIMOHHON KapTHHBI.

Ha ypoene nonumanusn
YPOBEHb.

OOBSCHSTE:
MPOLIECC YCTaHOBJICHHUS KOJICOaHUH MPY)KUHHOTO U MaTeMaTHYECKOTO MasTHUKOB, IPUYMHY 3aTyXaHUs KoJieOaHHi,
npeBpanieHre SHEPIHH MPHU KoJieOaTeIbHOM JBIKECHHH, TIpoliece 00pa3oBaHusi Oerymiell BOIHBI CBOHCTBO
BOJIHOBOT'O JIBIDKECHUS, ITpoLiecc 00pa3oBaHus HHTEP()EPEHIIMOHHON KapTHHBI;
FpaHI/IHI)I IMPUMEHUMOCTU MOHCHCﬁ MAaTEMATU4YCCKOI'O U MMPYKUHHOT'O MasATHHUKOB.
TIpugooums npumepbor.
KO0JIeOaTeIBHOTO ¥ BOJIHOBOTO JBWKEHHH, YU€Ta U MCIIOJIb30BaHHE PE30HAHCA B IIPAKTHKE;

2 ypoBeHb
OOBscHATH 00pa3oBaHe MAKCHMYMOB 1 MUHIMYMOB HHTEP()EPEHITMOHHON KapTHHEI.

00pa3oBaHue MONIEPEYHOM 1 IPOJIOIEHOM BOJIHEI;
pacnpocTpaHeHHe 3ByKa B CPEIE;

MIPOUCXOKACHUC dXa.

Ymems:
YpOBeHb
Ipumensamos 8 CMAHOAPMHBIX CUNTY AYUSIX:
MPUMEHATH (HOPMYJIBI IEPHUOJIA U YACTOTHI KOJICOAaHUH MATEeMATHIECKOTO U MPYKUHHOTO MasTHUKOB, AJIMHBI BOJHBI
K PEIICHHIO 3a/1a4;

OMpPEACIATh OKCICPUMCHTAJILHO TIEPUO T KoJieOaHui rpys3a, MNOJABCIICHHOI'O Ha HUTHU U MPYXXUHHOT'O MassTHUKOB.

2 YPOBEHb,

YMeTb: IPUMEHATh (GOPMYITEI MAKCHMYMOB M MUHUMYMOB aMIUTUTY/BI KOJIeOaHHH K aHan3y HHTEep(EePSHIIMOHHOM
KapTHHBI; YCTaHABIMBATE B IIPOLIECCE MPOBEACHHUS NCCIIEI0BATEIBCKOTO IKCIEPHUMEHTA XapaKTep 3aBUCHMOCTH
Nepuo/ia KojaeOaHui MasiTHUKOB OT IIapaMEeTPOB KOJIeOaTEeIbHBIX CUCTEM.

Ipumename 6 necmanoapmuvix cumyayusx: 1 ypoeens
Knaccudummposats 1 0600mare:
Buzel MexaHHUeCKUX KOJIeOaHU 1 BOJIH, 3HAHHS O XapaKTEePHCTHKAX KOJIeOaTeIbHOTO M BOJIHOBOTO IBH)KSHUH, O
CBOHCTBAaX MEXaHWYECKHUX BOJIH..

Bruaners u npuMeHSITH:

MeTtonbl ecTeCTBEHHOHAYYHOT'O IO3HAHUS, B TOM YHUCIIE UCCIIEI0BATENIbCKUM, K U3YUEHUIO 3aKOHOMEpPHOCTEN
K0JIe0aTeIbHOTO NBMKCHUSA. IHTEpIIPEeTUPOBATh: PEAIOIaracMbIe WM TOJTYUYCHHBIC BHIBOJIBI;
OrneHnBaTh: KaK CBOIO IESTEIHFHOCTH B IIPOIIeCCe YIeOHOTO IMO3HAHMSA, TaK M HAyIHBIC 3HAHUS 0 KoJieOaTeThHOM 1
BOJIHOBOM JIBIKCHHU.
Ha yposene nonumanus
1 yposenw

OOBSICHATE: (1)I/IBI/I‘IGCKI/IG SIBJICHMS: 3JICKTPOMArHuTHasA UHAYKI M, CAMOUHIYKIKS |



TIPOIIECC BO3HUKHOBEHUS M CYIIIECTBOBAHHS AJIEKTPOMAarHUTHBIX KoJieOaHMil B KOHTYpE, IIPEBPaIlleHIE SHEPTHH B
KoJIe0aTeTbHOM KOHTYPE, IIPOIiecc 00pa30BaHuUs U PacpOCTPAHEHUE MIEKTPOMArHUTHBIX BOJH, H3Iy4YCHHUE U
IpUEM IIEKTPOMArHUTHBIX BOJIH;
MIPUHLUI JEHCTBUS U YCTPOMCTBO: TeHEpaTopa NOCTOSIHHOTO TOKA, F€HEPaTOpa IEPEMEHHOI0 TOKA,
TpaHcdopMaTopa, AeTEKTOPHOTO PaANONPUEMHUKA, IPUHLIUII TIEpeJadn dJIeKTpuieckoi sHeprur. OO0CHOBBIBATb:
JIEKTPOMArHUTHYIO TIPHPOTY CBETA;
HCIOJIB30BaHKE IEKTPOMArHUTHBIX BOJIH PAa3HBIX TUAMIa30HOB;
2 ypoBeHb.

OO0BsICHATB:
TIPUHIIMIIBI OCYIIECTBIICHHUS MOAYIIALUH U JETEKTUPOBAHUS PaIIOCUTHAIIA,;
poib skcriepuMenToB [epiia, A.C. [loroBa u TeopeTH4eCKHX HcciiefoBaHui MakcBeia B pa3BUTHH YYE€HHS 00

OJICKTPOMArHUTHBIX BOJIHAX.

Ha yposne 3anomunanusn

1 ypoBensn
MOHATHA: MATHUTHBIN TOTOK (D), MHAYKTHBHOCTH PpoBOIHUKA( 1),271eKTpoéMKOCTR(C), KO PHUIIHEHT
TparchopMany (K), eAMHUIE! 3TUX BennauH: BO, ['H, @;
JMana30Hbl AIEKTPOMATHUTHBIX BOJH.
Du3nvecKne yCTPOHCTBA: TeHEPaTOP MOCTOSHHOTO U IIEPEMEHHOI0 TOKa, TpaHchopMaTop
Bocmpon3BoauTs: onpeneieHue MOJICIH HIealTbHBIN KoJIeOaTeIbHBIH KOHTYp, paBmio JIeHna, hopMyIbl
MarHUTHOTO ITOTOKA ,. HHAYKTHBHOCTH MIPOBOTHIKA, EMKOCTH KOHICHCATOPA, Ieproa konebanuit IMB, DMIT
,JAUCTICPCHSI.
OnuceiBaTh: pyHIaMeHTaNbHbIC (ru3nyeckue onbIThl Papases; 3aBUCUMOCTh EMKOCTH KOHICHCATOPa OT IJIOIIA K
IUIACTHH, PACCTOSIHUS MEXKIy HUMH M HAJINYUS B KOHJICHCATOPE TUICKTPUKA; METOJIbI U3MEPECHHUS CKOPOCTH CBETA,
OTIBITHI TI0 HAOJIIOJICHHUIO SBJICHUN AucHepcHy, HHTepdepeHun u audpakiuu ceera; mkaty OMB

.2 ypoBeHb
Bocnpoun3Boauts: onpeneneHue pU3MUSCKUX BETUYMH: aMIDIUTYJHOE U ICHCTBYIONIEe 3HAYCHHUS HAIPSHKCHUS U
CHIIBI TIEpeMEHHOT0 ToKa. OnuckIBaTh: cBoiictBa OMB

Ymems:
Tpumensmov 6 cmanoapmHuix cumyayusix.
OTIpE/ICIATh HEU3BECTHRIC BEJMYNHEI, BXOAIINE B JOPMYITBI: MATHATHOTO ITOTOKA, MHAYKTHBHOCTH, KO UIICHTa
TparchopMaIum;
OmnpenessITs HampaBlIeHNuEe HHAYKIIMOHHOTO TOKA;
BBINOJHSTE IPOCTHIC OMBITHI 110 HAOIIOICHHUIO AUCIICPCUH, TU(PaKIHK U HHTSP(HEPEHIUH CBETA;
DopMHPOBATH 1€ U THUIIOTE3Y, COCTABISTH IUIAH IKCIIEPHUMEHTAILHOW PabOTHI;
[IpuMeHATH: POPMYIBI IEPHOIa HIEKTPOMATHUTHBIX KOJICOaHUH U JUTHHBI 3MB K PEIICHUIO 3a/1a4, aHAIN3UPOBATh U
OIICHUBATh PE3yIbTATHI HAOIIOICHIS M SKCIICPUMCHTA.
Ilpumenamo 6 HeCMAHOAPMHBIX CUMYAUUAX:
YPOBEHb

0000111aTh pe3yabTaThl HAOMIOACHUI U TEOPETUUCCKIX MMOCTPOCHUH,
MPUMECHSATH MOJyYCHHBIC 3HAHUS 17151 00BSICHEHUS SIBIICHUI U TIPOIIECCOB;

2 ypoBeHb
CHCTEMaTH3HPOBaTh: CBOlicTBa OMB paanoanamnasoHa u onTHYecKoro auana3zona. O6o6mars: 3Hanms 00 OMB

pa3HOro auarrasoHa.

Ha yposne 3anomunanusn
Haszvieamy:

(bU3HYECKYIO BETMUYHMHY U €€ YCIIOBHOE 0003HaAYEHH E: MOTIIONIEHHAas 1032 n3nydeHus (D); eAuHHUITY 3TOH BETHYHHBL:
Ip;



TIOHATHSL: CIIEKTP, CIUIOLIHOM 1 IMHEHYaThIH CIEKTP, CIIEKTP MCITYCKaHUs, CIEKTP MOTJIOMCHNUS, TPOTOH, HEUTPOH,
HYKJIOH;
MOJICITIH: MOJIeNb CTpoeHus atToMa ToMcoHa, ItaHeTapHas MOJENb cTpoeHus atoma Pesepdopaa, npoToHHO-
HEUTPOHHAs MOJIENb S1pa;
¢usnueckne ycrpoiictea: kamepa BuiibcoHa, siiepHbIil peakTop, aToMHast JIeKTPOCTaHINS, CUeTYHK | eifrepa.
Bocnpouszsooums.:
OTIpe/ieICHUs OHATHI U (PU3MYECKUX BETMUUH: PaIMOAKTUBHOCTD, PaIMOAaKTUBHOE H3JTydeHue, anbga-, oera-,
raMMa-u3Iy4eHue, 3apsaJ0BOe YUCII0, MaCCOBOE YHCIIO, H30TOI, PAANOAKTUBHbIEC IIPEBPAILCHHUS, IEPHO/
IOJTypacIajia, siAepHbIe CHIIBL, SHEPTHUS CBSI3H Apa, SAepHas peakiys, KpUTHUECKasi Macca, [eTHas siepHas
peaxiysi, NOTJIONEHHAs 1032 N3Iy4eHHs, JIeMeHTapHas YaCTHLIA.
Onucvigams:
OTIBITHI: OTBIT Pe3epdopra o paccenBaHmio anb(a-qacTull, onsIT Pezepdopaa o onpenesieHnIo cocraBa
PaIOaKTHBHOTO M3ITy4CHHS;
LEMHYIO SIEPHYIO0 PEAKIIHUIO.
2 ypoBEeHb
BocrnpousBoanTs: onpezeneHue NOHATHH 1 Gu3nuecknx BenuuuH: (oTtodpdeKT, KBaHT, (HOTOH, AePEKT MacChl,
SHEPreTUYECKUI BBIXOJ SACPHON PEAKIUU, TEPMOSIEpHAs peaKiysl, JIEeMEHTAPHbIE YaCTUIIbI, aHTHYACTULIBI,
AQHHUT WAL, apOH ,JIENITOH, KBapK,
3aKOH PaZinOAKTUBHOTO PACIafa;
(dopmynbl: nedekra Macchl, 3HEPTUHU CBA3U Apa
Ha ypoene nonumanus:

YPOBEHb
Obvsacuams:
(u3nueckue SBICHUS: 00pa3oBaHKe CIIOIIHBIX M JITHEHYATHIX CIIEKTPOB, CIIEKTPOB UCITYCKaHHS U MOTJIOLICHUS,
PaZnOaKTUBHBINA pacmaj, AeJICHHUE sIIep ypaHa;
MpHUPO.TY ab(a-, 0eTa- ¥ raMMa-U3Ty4CHHN;
TUTAHETAPHYIO MOJIENIb aTOMA, IPOTOHHO-HEHTPOHHYIO MOJIETb SAPa;
MIPAKTHYECKOE UCTIOIB30BAHNUE CIIEKTPATIBHOTO aHAIN3a M METO/Ia MEYEHBIX aTOMOB;
NIPUHIMI JEHCTBUSA U yCTPOUCTBA: KaMepa BuiibcoHa, SIEpHOro peakTopa, aTOMHOM 3JIEKTPOCTAHLIUMH, CYETUUKA
I'eiirepa;
JeficTBUE paluOAKTUBHBIX U3ITy4eHUN U UX IPUMEHEHHE.
Tonumameo:
OTIIMYHSA SIIEPHBIX CHJI OT CHJI TPAaBUTAL[IOHHBIX U JJICKTPHUYECKUX;
NPUYMHBI BBIJEJICHUS SHEPTUH TIPe0Opa3oBaHus sep U3 OTIEIbHBIX YACTHIL HIIH TOTJIOIEHUS SHEPTUH ISt
paciierieHus Aapa Ha OTAeIbHbIC HYKJIOHBI.
Okonornyeckue npoOIeMbl U IPOOIIEMBI SIEPHOM 6€30MTaCHOCTH, BOSHHUKAIOIINE B CBSI3H C HCIIOJIB30BAHUEM
SIIEPHOM SHEPTHUU.

2 ypOBEHb.
IMoHuMATD: POJIb IKCIIEPHMEHTA B H3yICHIH KBAaHTOBBIX SIBICHHIA, MOZIEIICH B MPOLIECCE HAYIHOTO Mo3HaHus ( Ha
IIpuMepe MoJieIel CTPOCHUSI aTOMa U spa); BEPOSTHOCTHBIM XapaKTep 3aKOHA PaANOaKTHBHOTO U3JIydCHUS,;
XapakTep U yCIOBUS BO3SHUKHOBEHMsSI PeaKLUil CHHTE3a JIETKUX siep ¥ BO3MOXKHOCTh UCIOJIb30BAHUS TEPMOSAECPHON
SHEPI'UU; CMBIC] AHHUTUIISILIUY 3JIEMEHTAPHBIX YaCTUIL[ U UX BO3MOXKHOCTH POXKJIAThCsA apaMH.
Ha ypoBHe nprMeHeHHMs] B THIMYHBIX CUTYAI[USIX.

YPOBEHb.
YMeTh: aHaM3upoBaTh HaONII0AaeMble SBJICHUS WM ONBITHI HCCIIeI0BaTeNel 1 OOBSCHSITH IIPHYMHBI MX
BO3HMKHOBEHHUSI ¥ ITPOSIBJICHUS; OTIPEIEIISATh U 3aIlChIBaTh 0003HAYEHHE S/Ipa JII000T0 XUMHYECKOTO 3JIEMEHTa C

YKa3aHUEM MACCOBOI'0 U 3apAA0BOT0 YUCECII; 3alIMCbIBATh PEAKIIUN aﬂbq)a-I/I 6eTa-pacrIa)10B;



OIpeeATh. 3apsI0BbIE U MACCOBBIC YHCIIA 3JIEMEHTOB, BCTYNAIOIINX B SACPHYIO PEAKIIUIO WIIN 00pa3yIoMMXcs B
e€ pe3ynbTaTe; NPOLYKTHI SIAEPHBIX PEAKIN MM XUMUIECKHIE IIEMEHTHI Sep, BCTYNAIOIUX B PEAKLINIO; IEPHOT
MOJTypacnazia pauoaKTUBHBIX SJIEMEHTOB.
IIpuMeHsATH: 3HAaHUS OCHOB KBaHTOBOH (DM3HMKH I aHAIN3a U OOBSICHEHHUS SIBIICHUI NPUPOJIBI M TEXHUKH.

2 ypoBeHb
YMeTh: HCTIOJIB30BATh 3aKOH PAJANOAKTHBHOTO PacIiajia uisl OIPEIENICHNs YUCIIa PACTIABIINXCS U HEepacIaBIINXCS
3JIEMEHTOB U MEPHOA UX IOJIyPaclaa; paCCIUTHIBATH JE(EKT MacChl M SHEPTHUIO CBS3H sIIEP; OOBSICHATD
YCTPOMCTBO, Ha3HAUCHUE KaXI0TO IEMEHTa ¥ paboTy SAEPHOTO peaKTopa.

Ha ypoBHe npuMeHeHHUsI B HECTAHAAPTHBIX CHTYaIUAX .
YPOBEHb

YMeTh: aHaTM3UPOBATh KBAHTOBBIC SIBJICHNS,
CPAaBHUBATH: SICPHbIE, TPABUTALIMOHHBIE U MIEKTPUYECKHUE CUJIBI , ACUCTBYIOIIME MEXKY HYKIOHAaMHU B sJIpe,
O606H_I3.Tb TMOJYYCHHBIC 3HaHUA; TIPUMEHATh 3HAHHUA OCHOB KBaHTOBOM (1)I/ISI/IKI/I JUIA 00BsACHEHUS HEU3BECTHBIX
paHee SIBICHUN U IIPOLIECCOB.

2 ypoBeHb.
Hcnonb30BaTh: METOBI HAYYHOTO ITO3HAHUS: IMIMPHUYCCKAH ( HAOIIOICHNE W SKCIIEPUMEHT) M TEOPETHIECKHE (

aHalin3, 0606H.[€HI/IC, MOJCINPOBAHNE, aHAJIOT U, I/IH,I[yKLII/IH) IIpyU U3YyYCHUU IJICMCHTOB KBAHTOBOI (I)I/IBI/IKI/I.

Ha yposne 3anomunanusn

Haszvisamo:

(bu3HUecKre BEMMYMHBI U HX YCIOBHBIC 0003HAUCHHS: 3Be3MHas BennurHa (M), paccTosiHue 10 HeOecHsIX Te (I);
€IUHUILIBI TUX BEJIMYMH: TIK, CB.TO/I;

NoHATHS: co3Be3ausa boabmas Measenuna u Manas Menpeauna, miaHeTbl CoOTHEUYHOM CHCTEMEI, 3BE3/THBIE
CKOTLJICHUS

ACTPOHOMHYECKHE IPUOOPEI H YCTPOMCTBA: ONTHYCCKHE TEIECKOIIBI M PaIHOTEIIECKOIIEI;

(a3sr JIyHsr;

OTIIMYHME TEOICHTPHYECKON CHCTEMBI MUPA OT TeTMOLEHTPHIECKOM.

Bocnpouzeooums.

OTIpe/ICIICHUS TIOHATHI: aCTPOHOMHYECKAs SIMHUIA, CBETOBOU T0JI, 30JHAKATHHBIC CO3BE3/HS, TCONICHTPUICCKAS H
TeTUOLICHTPUYECKAST CUCTEMBI MHUPA, CHHOMYCCKUNA MECSIl, CHICPUICCKUI MECHIII;

MOPAIOK pacroiokeHus riaHeT B COTHEUHOW CHCTEME; MTOHITHE COTHEYHOTO U JIYHHOTO 3aTMEHUIL; IBJICHUS:

IIPUJIIMBOB U OTJIMBOB, METCOPA U METCOPHUTA.

Onucvleams:
Ha0II01aeMoe CyTOYHOE IBMKCHUE HEOSCHOM Cephl; BUANMOE IEeTIIC00pa3HOe IBUKCHUC IIJIAHET;
['eo1eHTPUYECKYIO U TeIHOLIEHTPUYECKYIO0 CUCTEMbI MUPa; u3MeHeHus (a3 JIyHsl.
Jemwxenue 3emian Bokpyr COJIHIIA, 37I€MEHTHI IYHHOM TIOBEPXHOCTH, SIBJICHUE MIPEIIECCHU, N3MEHCHHE BH1a KOMETHI
B 3aBUCHUMOCTH OT paccTosiaus 10 CoHIa.

Ha yposne nonumanusn

1 ypoBeHns.

IpuBoauTH MPpUMeEPHI: HEOECHBIX TEJI, BXOSIINX B COCTaB BcerleHHOH, I1aHeT 3eMHOM TPYIIIIbI U IJIaHET-
TUTaHTOB, MaNbIX Tesl COJHEYHON CHCTEMBI, TENIECKOTIOB: pedpakTopoB U pedIeKTOPOB, PaAHOTEIECKOIIOB;
Pa3IMYHBIX BUOB U3TyUCHHs HEOCCHBIX TEIT; Pa3IUYHBIX IO (POPME CITYTHUKOB IUIAHET.
OO0BsICHATH: NeTIIcO0pa3HOE IBIKCHIE TUTAHET; BOHIKHOBEHUE MTPUJIMBOB Ha 3eMile; IBUKCHHUE ToItoca Mupa
cpel 3BE3T; COTHEYHBIC U TyHHBIC 3aTMEHUS; SIBIICHHE METEOPa; CYIICCTBOBAHIS XBOCTOB KOMET; HCITOJIE30BAHHUS
Pa3IMYHBIX CITYTHHKOB B aCTPOHOMHUU M HAPOJTHOM XO3SHCTBE.
O1leHNBATE: TEMIIEPATYpy 3BE3/ 110 UX IIBETY.

Ha YPO6HE NPUMEHEHUA 6 MUNUYHBLX CUMYAUUAX



1 ypoBenb
YMeTh: Hax0UTh Ha HeOe HanboJiee 3aMETHBIE CO3BE3/US U SIPKUE 3BE3BI;
OIUCHIBATh: OCHOBHEIC THUITHI HEOSCHBIX TEJ U SIBIIEHUI BO BceneHHOM, 0CHOBHBIE 00beKThI COTHEUHOM CHCTEMEI,
TeopHuHu npoucxoxaeHusi CoIHEUHOH CUCTEMBI; ONIPENENATh pa3Mepsl 00pa3zoBaHuii Ha JIyHe; paccuMTHIBAaTh IaTy
HaCTYIUICHHS 3aTMEHHH; 000CHOBBIBATH HUCIIOJIH30BaHNE HCKYCCTBEHHBIX CITYTHUKOB 3€MJIH B HAPOIHOM XO35HCTBE
" HAYYHBIX UCCJIICIOBAHUAX.
I[IpumensTh: napHUKOBBIN P EKT I 00BICHEHHS YCIIOBUN Ha IJIaHEeTaX.

2 ypoBeHb
YMeThb: IPOBOANTH NPOCTEHIINE ACTPOHOMHYECKNE HAOIIOICHUS,;
O0BsicHATH: M3MeHeHHe (a3 JIyHBI, paznrndue MeXTy TEOIICHTPUYECKOH 1 TeMNONeHTPUIECKOI CHCTeMaMH MUPa;
OnuceiBaTh: OCHOBHBIEC OTINYHS IUIAHET —TUTAHTOB OT TUIAHET 36MHOU IPyIIbl, (HU3UUIECKUE TPOIECCHI
o6pa3zoBanuss COJHEUHON CHCTEMBI.
Ha ypoBHe npuMeHeHHs] B HECTAHAAPTHBIX CHTYaIUAX

1 ypoBensn
00001mAaTh: 3HAHUS: 0 (PU3UYECKHUX PA3NUIHIX ITAHET, 00 00pa30BaHNM IIAHETAPHBIX CUCTEM Y IPYTHX 3BE3.
CpaBHUBATB. pa3Mepbl HEOECHBIX TET; TEMIIEPATYPHI 3BE3 pa3HOTO I[BETA; BO3MOXKHOCTH Ha3eMHBIX U
KOCMUYECKHX HaOIIOCHUI.

HpﬂMeHﬂTb :MIOJTYYCHHBIC 3HAHUS I 0OBSICHEHHS HEU3BECTHBIX paHee HeOECHBIX SBJICHHH U mpoueccoB.

MeTanpeameTHble pe3yJabTAThl

Pe3yabTaTsl IInanupyemvie pezyromamuol

JInuHoCTHBIE CamoonpenejieHne: - BHYTPEHHSS TIO3UIIMM IIKOJBHUKA Ha OCHOBE
MOJIOKUTEIHHOTO OTHOIICHUS K LIKOJIE,

- IPUHATHC 06pa3a «XOpOLICTO YUYCHHUKA»,

- CaMOCTOATCIIBHOCTL M JIMYHAA OTBCTCTBCHHOCTbH 3a CBOM IIOCTYIIKH,
YCTaHOBKaAa Ha 3I[OpOBLII71 O6p33 KHU3HU,

- JKOJIOTHYecKasi KyJIbTypa: HEHHOCTHOE OTHOIIEHHE K MPUPOTHOMY MUY,
TOTOBHOCTH CJIEJIOBaTh HOPMaM MPUPOIOOXPAHHOTO, HEPACTOYHTEIHHOTO,
3/10pOBbECOEPEraroIIero MNoBeICHuUS;

- rpakJaHCKas MJIECHTHUYHOCTb B (hOopMe OCO3HaHUS «SI» Kak rpakaaHuHa
Poccun, yyBcTBa CONMpUYAacTHOCTH M TOPJOCTH 3a cBOK Ponuny, Hapoxa u
UCTOPHIO,

- OCO3HAaHHUEC OTBCTCTBCHHOCTH 4YCJIOBCKA 3a o61uee 6J'Ial"Ol'IOJ'Iy‘iI/IC,

- OCO3HaHME CBOEH 3THUYECKON MPHUHAJIEKHOCTH,

CwMbic/i000pa3oBaHme: - MOTHUBAIIUSA Y4eOHOU MeATENbHOCTH (COlManbHas,
y4eOHO-TI03HABATENIbHASI U BHEIIIHSISA ),

- CaMOOIIEHKa Ha OCHOBE KPUTEPHUEB YCIEIIHOCTH Y4€OHOM e TeIbHOCTH,

- LEJOCTHBIN, COLMAJIbHO OPUEHTUPOBAHHBIN B3IJIA[ HA MUP B €IMHCTBE U
pa3zHooOpa3uu MPUPOAbI, HAPOJOB, KYJIbTYp U PEIIUTH, - SMIATHs KaK




IIOHUMaHHUE YyBCTB JIPYTUX JIIOJEH U CONEPEIKUBAHUE UM.

HpaBcTBeHHO-3THYECKAas OPUEHTALMSA: - YBAXXUTEIBHOE OTHOLIEHUE K
MHOMY MHEHHIO, UICTOPUH U KYJIBTYPE IPYIMX HAPOJOB;

- HaBBIKU COTPYAHHWYCCTBA B PA3HbIX CUTyallUAX, YMCHUC HC CO3aBaTh
KOH(bJII/IKTOB 1 HaXOJUTDH BBIXOAbI U3 CIIOPHBIX CI/ITyaI_[I/Iﬁ,

- OCTCTHYCCKHC HOTp€6HOCTI/I, HONCHHOCTH U YYBCTBA,

- OTUYCCKUC YYyBCTBaA, MpeKaAC BCET'O I[OGpO)I(eHaTeJIBHOCTB u
OMOIMOHAJIbHO-HPABCTBCHHAA OT3bIBYNBOCTD,

- TYMaHUCTUYCCKHUEC U JCMOKPATHYCCKUC LHCHHOCTU MHOIOHAIIMOHAJIbHOI'O
POCCHIICKOTO O0IIECTBA.

ITo3naBareann
ble YV ]I

OO0meyuyeOHbIE.  -CAMOCTOATENBHO  BBIACNATH U (HOPMYIHPOBATH
MI03HABATENbHYIO 1IEJIb;

- HCIIOJIB30BATh OOMIME MPUEMBI PEIICHHUS 33]1a4;
- OPHEHTUPOBATHCS B Pa3HOOOpA3HH CIIOCOOOB PEIICHUS 3a/1a4;
- gblOUpams Haubonee IppekmusHvie CnOCoObl peutenus 3a0a4,

- peduekcus cnoco0OB M YCIOBUH AEUCTBUI, - KOHTPOJIUPOBATH U
OLIEHUBATh IIPOLIECC U PE3YIbTAT AESITEIBHOCTH;

- CTaBUTH U (HOPMYITHPOBATH MPOOTIEMBL;

- CaMOCTOATCIBHO CO34aBaThb aJITOPUTMBI ACATCIBbHOCTHU IMPU PCIICHUU
npo0JieM pa3IndHOTO XapakTepa.

- OCO3HaHHO W MPOU3BOJIEHO CTPOMTH COOOIICHUSI B YCTHOW M TTHCbMEHHOMN
¢dbopme, B TOM YKCIIe TBOPUECKOTO U UCCIIEIOBATEIHLCKOTO XapaKTepa;

- CMBICJIOBOC UTCHUC, - BLI6I/IpaTB BUJA YTCHUSA B 3aBUCUMOCTH OT LICJIN;

- Y3HaBaTbh, HA3bIBATb U ONIPCACTIATH OOBEKTHI U SIBJICHUS 01<py>1<a}01ueﬁ
)ICI\/'ICTBI/ITCJ'II)HOCTI/I B COOTBETCTBUU C COACPKAHUCM Y'-IC6HI)IX npeamMETOB.

3HaKOBO-CUMBOJINYECKHE! - HUCIIOJB30BaTh 3HAKOBO-CHMMBOJIMYCCKHEC
cpeacTtBa, B TOM YHCJIC MOJCIN U CXCMBbI JJId pCIICHUSA 3a4a4,

- co30asamu u nPeobpa3z08vI8aAMb MOOEIU U cXeMbl 0Jisl peulenus 3a0ay.




HNudopmanuonnsie:

- TOUCK U BBIAEICHHE HEOOXOAMMON WH(POpPMAIMU U3 Pa3TUYHBIX
HMCTOYHHKOB B pPa3HbIX (opmax (TEKCT, PUCYHOK, TabiuWIla, auarpaMmma,
cxema);

- cbop wuHbpopMmanuu (U3BIEYCHHE HEOOXOAMMON uHMOpPMAIMU U3
Pa3IUYHBIX UCTOYHUKOB; JIOMOJHEHUE Ta0IHIl HOBBIMU JAHHBIMU

- oOpabotka wH(pOpMAIUK (OMpeaeIeHHe OCHOBHOH M BTOPOCTENEHHOM
UHpOPMALIUY; 3anucy, Qukcayus uHgopmayuu ob OKpyxcarouwem mupe, 8
mom yucie ¢ nomouwvio HKT, 3anonuenue npeodnodiceHHblX cxem ¢ Onopotl Ha
NPOYUMAHHBIL MEKCM;

- aHAJIM3 UHPOPMALINY;
- nepenaya uHGopMaruu (yCTHBIM, TUCBMEHHBIM, ITU(POBBIM CIIOCOOAMMN);

- UHTepIpeTanus uHPopMauu (CTPYKTYpUPOBATh; MEPEBOAUTH CILIOIIHOM
TEKCT B Ta0JIMILy, IPE3EHTUPOBATH MOJYYCHHYIO0 HHPOPMALIUIO, 8 MOM YUCTle
c nomowppro UKT);

- OIICHKA HH(pOpMaLuHU (KpUTHUYECKAs OIICHKA, OLIEHKA TOCTOBEPHOCTH).

Jlorudyeckue:- noaBeAeHUE I10]1 IIOHATHE Ha OCHOBE pacnio3HaBaHUA
O6’bCKTOB, BBIACJICHUS CYIICCTBCHHBIX IIPU3HAKOB;

- CHHTE3; - CPaBHEHUE, - CepHallls;- KIacCU(PUKALM 110 3a1aHHBIM
KpUTEpUSIM;

- YCTAHOBJICHHE aHAJOTUM; - YCTAHOBJICHUE MPUUYNHHO-CIIEICTBEHHBIX
CBs3EH;

- IOCTPOCHUE PACCYKICHUS ;- 0000ILCHHE.

PeryasituBubie
YVA

enenonaranme:
- (opmynHrpoBaTh U yEepKHUBaTh YUeOHYIO 3a1a4y,
- npeobpazo6vIBaMb NPAKMULECKYI0 3a0ad)y 8 NO3HABAMENbHYIO,

- cmasumbv Hoeble y’{€6Hble 3a0a4u 8 compy()Huuecmee cydyumeiem,

IlnannpoBanue:
- IPUMEHATh YCTAaHOBJICHHbIE [TPABUJIA B INIAHUPOBAHUHU CIIOCO0A peLICHMS;

- BBIOMpATh JCHCTBUS B COOTBETCTBHHM C IIOCTABJICHHOW 3amaueii U




YCIIOBUSIMU €€ peann3aiuy,

- OOpenessiTh  MOCJIENOBATEIbHOCTh  NMPOMEXKYTOUHBIX  LEelled |
COOTBETCTBYIOILIUX UM JCHCTBHI C yUeTOM KOHEYHOI'O Pe3yJbTaTa;

- COCTABJIATH IJIaH M ITOCJICA0BATCIbHOCTD Z[eﬁCTBHﬁ;

Y4eOHble AeHCTBHSA:- BBIIIOJIHATH yueOHbIe JEHUCTBHS B
MaTe€pUaIn30BaHHON, THUIEPMEINWHON, T'POMKOPEYEBOM M YMCTBEHHOU
(dopmax. - HCIIONIb30BaTh PeUb ISl PETYISIIUN CBOECTO JCHCTBHUS;

Ilpozno3uposanue: - npedgocxuwyams pe3yiomama;
- npeodsudems ypoGHs YCE0eHUs 3HAHULL, €20 8PEMEHHbIX XaAPaAKMePUCmuK,

- npeosudems 803MONCHOCIU NOTYYUEHUsE KOHKDEMHO20 Pe3yibmama npu
peuteHuu 3a0a4u.

KonTpoJib:- ciuyate cnoco0d NEHCTBHS M €0 pe3yabTaT ¢ 3aJaHHBIM
ATAJIOHOM C 11€JIbI0 OOHAPYKEHUS OTKJIOHEHHUH U OTJIMYMHN OT 3TaJoHA.

- HCTOJIb30BaTh YCTAHOBJICHHBIE MTPaBUIa B KOHTPOJIE CIIOCO0a PEIICHNUS;
- pa3nuyaTh Croco0 U pe3ysbTaT JeHCTBUS;
- OCYILIECTBJIATh UTOTOBBIN U MOLIATOBBIM KOHTPOJIb 110 PE3YJIbTATy

- ocywjecmensims KOHCMAmupyrowui U POSHOUPYIOWULl  KOHMPOIb NO
pe3yabmamy u no cnocoody deticmeus,

Koppexkuus:

- BHOCUTh HEOOXOJMMBbIE JOMOJHEHHS W HM3MEHEHHUS B IUIAaH U CII0CO0
JEUCTBUS B Cllydae DPACXOXKIEHUS OSTAJIOHA, PEAbHOrO JEHCTBHA M €ro
pe3ynbTara;

- BHOCUTh HEOOXOMMbIE KOPPEKTUBHI B JACHCTBHE MOCIE €ro 3aBepIICHUS Ha
OCHOBE €T'0 OILICHKHU M y4€Ta C/ICJIAaHHBIX OITNOOK;

- aICKBATHO BOCIIPUHUMATDH IIPCAJIOKCHUS y‘IHTCHeI;'I, TOB&pHI.HCfI, pO,Z[I/ITeJIeﬁ
" Jpyrux J'IIOI[CI71 10 UCIIPABJICHUIO JOITYIICHHBIX OIIIHOOK.

OueHka:- BBIICIATH U GOPMYINPOBATH TO, YTO yXKE YCBOCHO U UTO €IIe
HY’KHO YCBOMUTb, OIIPEIEIISITh KAU€CTBO U YPOBHS YCBOCHMUS;

- YCTaHaBJIMBATb COOTBETCTBUC ITIOJTYYCHHOT' O PE3yJibTaTa MMOCTaBJICHHOM JA(SAI0% 0

- COOTHOCHUTh TMPaBUJIBHOCTh BBIOOpA, IUIAHUPOBAHMS, BBIIOJHEHUS U
pe3ynbTaTa IeMcTBUs ¢ TPeOOBaHUSIMU KOHKPETHOM 3aa4H.

CaMopery.}munﬂ:- AKTUBHU3allUd CUJI U SHEPIUH, K BOJICBOMY YCUJIUIO B
CUTyaluu MOTHUBAalIlUOHHOI'O KOH(bJ'II/IKTa;




- KOHIIEHTpAIUsl BOJH AJI MPEO0JICHUs UHTEUIEKTYAIbHBIX 3aTPYAHCHUN U
(bu3MYeCKUX MPEnsTCTBUM;

- CTaGI/IJ'II/I?)aI_II/IH OMOIHOHAJIBHOT'O COCTOSAHUA IJIA pCHICHUA pa3JIMYHBIX 3a1a4.

KommyHukarus
Hble YY/I

NuaunumatuBHOE COTPYAHUYECTBO: - IPOABJIATH AKTHUBHOCTb BO
B3aMMOACHUCTBUHU OIS peICHUSA KOMMYHUKATUBHBIX U ITIO3HABATCIIBHBIX 3a41a4,

- CTaBHUTb BOIIPOCHL,- 00paIaThCcs 32 TOMOIIBIO,- (POPMYITHPOBATH CBOU
3aTPYAHECHUS ;- IIPEJIaraTh IIOMOLIb U COTPYIHUYECTBO;

IInanupoBanue yueOHOro COTPYAHHYECTBA:- ONIPEICIATh HEIH, PYHKIIUN
Y4aCTHUKOB, CTIOCOOBI B3aUMO/ICHCTBHS,

- JIOTOBapUBaThCAd O pacnpenieieHuu (QyHKIMA U pojel B COBMECTHOM
NesITeIbHOCTH;

- 3aJaBaTh BOINPOCHL, HEOOXOAMMBIC JUIA OpraHu3alu COOCTBEHHOMU
NEeATEbHOCTH U COTPYJHUYECTBA C HAPTHEPOM;

B3aumopeiicTBue:- HopMyaHpoBaTh COOCTBEHHOE MHEHUE U TIO3HIIUIO;
- 33/1aBaTh BOIIPOCHI; - CTPOUTH MMOHATHBIC JUIS TAPTHEPA BHICKA3bIBAHHUS;
- CTPOUTH MOHOJIOTHYHOE BHICKA3hIBAHHE;

- BECTH YCTHBIM U MUCHMEHHBIN IUAJOT B COOTBETCTBUU C TPAaMMaTHUYECKUMHU
Y CHHTAaKCUYE€CKMMHU HOPMaMH POJHOTO SI3bIKA; - CIYIIaTh COOECETHUKA;

YnpaBiieHue KOMMYHHMKALMeli: - ONPeaesaTh OONIYIO IENb U IMyTH ee
JTOCTUKCHHUS;

- OCYIIECTBIATh B3aUMHBIA KOHTpPOJIb, - aJ€KBATHO OIICHUBATh COOCTBEHHOE
MOBEJICHNE W TIOBEJACHUE OKPYXAIOIIWX,-OKa3blBaTh B COTPYAHHUYECTBE
B3aHMMOIIOMOIIIL;

- apeyMeHmupo8ams COK NO3UYUIO U KOOPOUHUPOBAMb €€ C NOZUYUIMU
napmuépos 6 compyoHudecmee npu evlpabomke o0bOweco0 peulenus 8
COBMECMHOU 0esimeNbHOCU,

- paspewiams KOHQIUKMbL HA OCHOBE YUEMA UHMEPeCco8 U NO3UYULL BCeX
VUACMHUKO8,




Conep:xanue Kypcea (7 kiaace)
®opMbl OPraHu3anuu Y4eOHbIX 3aHATHII, OCHOBHBIX BH/IbI Y4eOHOM /1eATeJIbHOCTH:

I'pynnoBele u uHAMBUAYalbHbIE (OPMBI OpraHuzanuud y4eOHbIX 3aHsATHH. JlaGopaTopHblie,
KOHTPOJIBHBIE,  CaMOCTOSATEIbHBIE  paboTel.  TectupoBaHue, (U3HYECKHUE  JIUKTAHTEHI,
JIEMOHCTpPAIIMH SKCIIEPUMEHTOB.

Benenue (7 4) [ ypoBenb. Uto 1 Kak M3ydaroT (pu3uKa U aCTPOHOMHUSI.

Ousnueckue siBieHus. HaOmoneHus W 3KcnepuMeHT. [umore3a. Dusnyeckne BEITHYUHBL
Enuanner BenmuuH. M3mepenue Qusmueckux BenuuuH. Dusmdeckue mpubopsl. [lonstre o
TOYHOCTH M3MEpeHUuil. AOGCOIIOTHAS MOrPEIIHOCTh. 3alKCh pe3ylbTaTa MPSMOTO W3MEPEHUs C
y4eTOM aOCOIOTHOM IMOTPEIIHOCTH. Y MEHBIIICHHE TIOTPEITHOCTH U3MEepeHU. V3MepeHne Mabix
BennuuH. Ou3nveckre 3aKOHbI U TPAHUIIBI UX TPUMEHUMOCTH. DU3nKa 1 TEXHUKA.

Il ypoBens OTHOCHUTEIBHAS MOTPEITHOCTE. Pu3ndeckast Teopusi. CTpyKTypHbIE YPOBHH MaTEPUU:
MHUKpPOMHP, MAaKPOMUP, MEraMup.

@ponTanbHble 1a0opaTopHble padboTs! | ypoBens 1. MI3mepenue 1iMHbl, 00beMa U TeMIepaTyphl
Tena.

2. U3mepenue pa3mMepoB MaJIbIX Teil. 3. i3MepeHne BpeMeHH.
JIaGopaTopHBIii OTIBIT

Il ypoBeHs M3MepeHne ManbIX BEeTHYHH.

1. JIBu:kenue u B3auMozneiicreue tea (38 u)

I ypoBenp Mexanuueckoe JBMKEHHUE U €10 BUJbl. OTHOCUTENBHOCTh MEXAHUYECKOTO ABH)KEHUS.
Tpaextopus. Ilyte. PaBHOMepHOe mpsiMonuHeiiHOe aBWkeHHe. CKOpOCTh PaBHOMEPHOTO
HPSIMOJINHEHHOTO IBUKEHHUS.

HepasHomepHoe npsimoniuHeiiHoe BrkeHue. CpeaHssi CKOpoCcTh. PaBHOYCKOpEHHOE JABHKEHUE.
Yckopenue.

SBnenne unepuuu. Bzanmoneiicteue tein. Macca tena. M3mepeHrne Macchl py MOMOIIU BECOB.
[Tnotaocts BemectBa. Cuna. I'paduueckoe nzobpaxenue cui. M3mepenue cui. Junamomerp.
Cnoskenue cui, HapaBIEHHBIX 110 OJHOW NpsAMoi. PaBHozaelicTByromas cuina. MexxayHapoaHas
CUCTEMA EUHULL.

Cuna ynpyroctu. 3akoH ['yka. Cuna 1spkectu. YCKkopeHue cBoOOmHOro mnajcHwus. LleHTp
TSKECTH. 3aKOH BCEMUPHOTO TAroteHus. Bec tena. HeBecoMocTb.

Jasnenue. Cuna Tpenusi. Buapl TpeHus.

Mexanunueckasi padora. MomHocTs. IIpocTeie MexaHU3MBI. YCIOBUE PaBHOBECHsS phluara.
3onotoe npasuiio Mexanuku. [Ipumenenue n/m. KI1/] mexanu3mos.

Ouneprus. Kunetnueckas sneprust. [loteHnmanbtas 3Heprus. 3aKOH COXpaHEHHsSI MEXaHUUYECKON
SHEPruu. JHEPrus peK U BETpa.



@®poHTaNBHBIE TabopaTopHbIe PadoThI | ypoBEeHB

4. M3yyeHune paBHOMEPHOTO JIBUYKEHUSI.

5. M3mepenune Macchl Tena Ha phIYakKHBIX BECAX.

6. M3MepeHue mI0THOCTH BEIecTBa TBEPAOro Tela.

7. I'pamynpoBKa TMHAMOMETpPA ¥ U3MEPEHUE CUIT

8. M3mepenue kordpurreHTa TpeHUs CKOTbKEHUS

9. M3yueHne ycaoBUsl paBHOBECHS pbluara.

10. Usmepenue KIIJ] mpu mogbeme Tesa 1Mo HAKJIOHHON TIIOCKOCTH.
JIabopatopHbie onbITEl VI3MepeHue cpeHei CKOPOCTH.
N3yuenne paBHOYCKOPEHHOTO ABKEHHS.

2. 3BykoBble sBjeHus (6 1)

| ypoBenbp Mexannueckue koneOaHus U X XapaKTePUCTUKH: aMIUTUTY/a, IEPUO/I, YacTOTa.
3ByKOBBIE KoJIeOaHusl. VICTOUYHHUKH 3BYKa.

Mexannueckre BoJIHBL. [[JInHA BOJIHBL. 3BYKOBBIE BOJIHBL. CKOPOCTH 3BYKa.
I'poMkocTs 3ByKa. Bricora ToHa. TemOp.
OrtpaxeHue 3Byka. I9Xo.

II ypoBens MaremaTnueckuii v npy>KUHHBIN MassTHUKH. [lepron konebaHuit MaTeMaTUYECKOTo U
IIPYXKUHHOI'O MasiTHUKOB.

JlaboparopHble onbIThl | ypoBeHb
HabnroneHue xonebaHuii 3Bydamiux Ted.

HccnenoBanue 3aBUCUMOCTH TIepuo/ia KojaeOaHi rpy3a, MOABEIIEHHOT0 HAa HUTH, OT JUTUHBI
HUTH.

HabmntoieHne 3aBUCUMOCTH I'POMKOCTH 3BYKa OT aMIUIUTY bl KOJIEOaHUH.

Il ypoBenr HccnenoBanue 3aBHCHUMOCTH TepHoja KolebaHMH M/M OT  YCKOpEHWus,
00YCIIOBIIGHHOT'O CHJIOH, IEHCTBYIONIEH B BEPTUKAIBHON TIIIOCKOCTH.

HccnenoBanue 3aBHCHMOCTH MEpHOAA KoleOaHWH MPYKMHHOTO MasgTHHUKA OT MAacchl rpysa H
KECTKOCTHU IIPYKUHBI.

3. CBetoBble siBjienus (16 )



| ypoBeHs MicTouHMKM cBeTa. 3aKOH MPSIMOJIMHEHHOI0 pacpocTpaHeHus cBeTa. CBETOBbIE yYKH
U cBeToBbIe 1yud. OOpa3zoBaHue TeHU U noayTeHHU. CollHeUHOe U JIyHHOE 3aTMeHHs. OTpakeHue
cBeTa. 3aKOH OTpakeHUs cBera. 3epkainbHoe W auddysHoe orpaxenue. I[locTpoenue
n3o0paxkeHut B miockoM 3epkaine. [lepuckom. Ilpenomiienne cBera. [lonHoe BHYyTpeHHee
orpaxxeHue. JIunzpl. DokycHoe paccrosHue JMH3bL. Onrtudeckas cuia JuH3bL IlocTpoenue
n300pakeHus, 1aBaeMOT0 JIMH30M. YBEITMUEHHUE JTUH3bI.

OnTrueckue npubOpkl: MPOEKUMOHHBIN anmnapar, poroanmnapat. ['71a3 kak onTHueckas cuctema.
HopmanbsHoe 3peHue, 6J1M30pyKoCcTh, 1anbHo30pKocTh. Ouku. Jlyna.Pa3noxxenue Genoro cBera B
cnektp. CiiojkeHne CeKTpaapHbIX 1BETOB. [[BeTa Tei.

Il ypoBen» MHOrOKpaTHOE OTpaskeHue. Boruyroe 3epkaio. [IpuMeHeHne BOTHYTBIX 3epKall.
3aKOH IIpesIoMIIeHUs cBeTa. BonokoHHas ontruka. @opMyiia TOHKOH JIMH3BL. Y BEJIMYCHUE JIUH3BI.
®poHTaNBHBIE TA00paTOpHBIE paObOTHI | ypOBEHB

11. HabmoneHne npsiMOJTMHEWHOTO pacripocTpaHeHus cBeTa. 12. V3ydyeHue siBIeHUS OTpaXKEeHHUs
CBeTa.

13. Uzyuenue sBrneHus npenomieHus ceta. 14. M3ydyenne n3o0paxxeHus, 1aBaeMoro JUH30i.
JlaboparopHble onbITH | ypOBEHb

Habmonenue oOpa3oBanus TeHU U noayTeHu. [lonydyenue u uccienoBanue n300pakeHus B
IJIOCKOM 3€pKajie.

Il ypoBens M3roroBnenue nepuckona.

[lonyuenue u ucciieoBaHNE N300paXKEHUs, 1aBA€MOI0 BOTHYTHIM 3epKajioM. M3yuenue 3akoHa
IIPEJIOMJIEHHUS CBETA.

Pe3zepBHoe Bpems (2 1)

Conep:xanue kypca (8 kiacc)

IlepBoHauya/bHBbIE CBeIeHHUS 0 CTPOEHHUH BelecTBa (6 1)

| ypoBeHn

Pa3BuTHe B3rasa0B Ha cTpoeHue BelecTBa. MoiieKynbl. JIMCKpETHOE CTPOECHUE BEILIECTBA.
Macca u pa3Mepsl MOJIEKYI.

BpoyHoBckoe aBmwkeHue. TemioBoe IBMKEeHHE MOJIEKYT U aToMoB. Jud¢y3us. Cs3b
TEMIIEpaTyphl TeJla CO CKOPOCTHIO TEIIOBOTO JBUKEHHSI YACTHI] BEILIECTBA.
BsaumoperictBue yactun BemectBa. CmaunBanue. KanwuisipHble sBIECHUS.

Mopenu TBEpAOTo, KHUAKOTO U ra3000pa3HOr0 COCTOSHUN BEIIeCTBAa U UX OOBSICHEHHE Ha
OCHOBE MOJIEKYJIIPHO-KMHETUYECKOM TEOPUHN CTPOEHMSI BEIIECTBA.

Il ypoBenn

Crnioco6s1 u3MepeHus pasmepoB Mosiekyi. U3mepenne ckopocteit monekyn. Onbit LlTepha.
JlabGopaTopHbie ONbITHI

| ypoBenn



Habmtoienne nenumMocTy BEIecTBa.
Hab6mronenue sisnenust mudPy3un B razax v KUIKOCTSX.
HccnenoBanue 3aBUCUMOCTH CKOPOCTU AUPDY3UH OT TEMIIEPATYPHL.
Il ypoBensn
N3mepenue pazMepoB MOJIEKYIL.
MexaHnn4ecKue CBOCTBA JKHIKOCTEM, ra30B H TBepAbIX Tea (12 1)
| ypoBeHB

JaBnenue xuakocte W ra3oB. OOBsSICHEHHE MaBJICHHUS KHUIAKOCTEH W Ta30B Ha OCHOBE
MOJIEKYJIIPHO-KMHETUYECKOW TEOpUU CTPOEHHMs BemlecTBa. [lepenaya naBieHUs KUAKOCTIMU U
razamu. 3akoH [lackans. JlaBnenme B xuakocth u rase. CooOlmarouiyecs COCy/bl.
I'mppaBnuueckas mammuHa. ['uapaBindeckuii npecc. MaHOMETpBI.

AtMochepHoe maBnenue. M3mepenue armocdepHoro naBieHus. bapometpsl. M3mMeHeHwue
aTMOC(EpHOT0 JaBIEHH C BBICOTOW. BiusiHue atMoc(epHOro AaBIeHHs Ha KHUBOW OpraHU3M.

JlelicTBUE )KUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeJIO. 3aKOH ApXumesa. Y CJIOBHS IJIaBaHUs
ten. [InaBanue cynos. Bo3ayxoruiaBanue.

Crpoenue tBepAbix Ten. Kpucrammmdeckue m amopdusie Tena. Jledopmammsi TBEpABIX TeI.
Bunsr nedopmaruu. Coiicta

TBEPJBIX TEJ: YIPYTrOCTh, IPOYHOCTb, JIACTUYHOCTh, TBEPAOCTb.

OPOHTAJIBHBIE IABOPATOPHBIE PABOTBI | yposens

1. N3mepeHne BBITAIKHMBAIOIIECH CUIIBI.
2. N3yuenue ycnosuil ninaBanus tei. |l ypoBenb
3. Habmronenue pocta KpUcTasioB.

JIABOPATOPHBIE OIIBITHI Il ypoBens

N3yuenue BuaoB nedopManuy TBEPbIX Tell.

TemuioBble sBjeHus (12 1)

| ypoBeHB

TemoBoe paBHOBecue. Temmnepatypa u ee usmepenue. Illkama Denbcus. AOGcomoTHas
(TepMoAMHAMUYECKas1) IIKaIa TeMIe-paTyp. AOCOMIOTHBIN HYIIb.

BuyTtpennsis sueprus. [IBa cnoco0a U3MEeHEHUs: BHYTPEHHEH SHEpIryM: TeIionepeaaya u padora.
Buael tennonepenauu: TEIUIONPOBOJHOCTb, KOHBEKLMA, W3IydeHUE. KoJIM4ecTBO TEIUIOTHI.
VYaenbHas TEMJIOEMKOCTh BeUIECTBAa. YJeNbHAsl TEIIoTa cropaHusi TomuBa. IlepBblil 3akoH
TEPMOAVUHAMUKH.

Il ypoBenn
Temnepartypusie mkansl @apenreiira u Peomropa. Pabota raza npu pacmmpenun.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOTHI I ypoBens

1. CpaBHeHUE KOJIMYECTB TEIUIOTHI IIPU CMEIIMBAHUN BOJIBI Pa3HON TEMIIEPATYPHI.
2. N3mepenue yaenbHOM TEMII0EMKOCTH BENIECTBA.

JIABOPATOPHBIE OIIBITHI | ypoBenb



Ha6J'IIOI[CHI/IC TCIIOMMPOBOAHOCTH BOJABI M BO3JYyXa. Ha6J’IIOIICHI/IC KOHBCKIIMH B XKHAKOCTAX U
ra3ax.

| ypoBeHb

Ha6J'IIOI[CHI/IC HN3MCHCHUA BHYTpCHHCﬁ OHCPIruu TCJia MpU CO-BCPUICHUU pa60TBI.

JIABOPATOPHBIE OIIBITHI

| ypoBeHb

HaGnroneHue mporeccos IU1aBiaeHus M 0OTBepieBaHus. M3mepenue yaenpHON TEeIUIoThI IUIaBIeHUs
npia. HabmroneHne 3aBUCUMOCTH CKOPOCTH MCTIAPEHUS KUIKOCTH OT POJa KUIKOCTH, IIIOMIA TN
ee IOBEPXHOCTH, TEeMIIepaTypbl U OT JBM)KEHHUs BO3AyXa HaJ IOBEPXHOCTBIO KHJIKOCTH.
W3mepeHue BIaXXHOCTH BO3/1yXa.

TenioBbie CBOiCTBA ra3oB, :KHAKOCTE 1 TBepAbIX TeJ (6 1)

| ypoBeHb

3aBUCUMOCTD JTaBJICHHS Tra3a JaHHOW MacChl OT 00ObeMa M TeMIlepaTyphl, 0O0beMa rasa JaHHOMN
Macchl OT TeMIiepaTypsl (kauecTBeHHO). [Ipumenenue ra3oB B TexHuke. TerioBoe paciuupeHue
TBEPABIX TEJ M XKUAKOCTeH (kauecTBeHHO). TerioBoe pacmmpeHue BoAbl. [IpuHIMIBI paboThI
terioBblXx MamuH. KIIJ[ TennoBod MmammHbl. JIBUratenb BHYTPEHHETO CrOpaHusi, IapoBas
TypOMHa, XOJIOAWJIbHAs MalluHa. TemyoBble [BUTATeId U OXpaHa OKpYXKAloulell Cpesbl.
OcHOBHBIE HampaBJICHHUA COBCPIICHCTBOBAHUS TCIIJIOBBIX HBHFaTeHCﬁ.

Il ypoBeHb

@opMyJIBI TEIUIOBOI'O PACLIMPEHHUS )KUJKOCTEH U TBEPABIX TEIl.

DJekTpuyeckue sipjaeHus (6 1)
| ypoBeHb

DNEeKTPOCTaTUUECKOE B3aUMOJEHCTBUE. OJEKTpUUYECKUU 3apan. JlBa poja 3IIEKTpUYECKUX
3apsA0B. DJIEKTPOCKOI. JIMCKPETHOCTD 3JIEKTpUUecKoro 3apsaa. CTpoeHue aroma. DJIEKTPOH U
MPOTOH. DJIEMEHTAPHBIN AJICKTPUYECCKUN 3apsii. OJCKTpU3aluus Tel. 3aKOH COXpaHCHUs
NEKTPUYECKOTO 3apaja. DNeKTpudeckoe nose. HanpskeHHOCTh 2JeKTpruYecKoro nois. JInauu
HAIPsXKCHHOCTH SJICKTPHUYCCKOT'O ITOJIA. HpOBOI{HI/IKI/I, JAUDJICKTPUKU U MOJIYIIPOBOAHHUKH. Yuer n
HCIOJIb30BaHUE IEKTPOCTATUUECKUX SBJICHUH B OBITY, TEXHUKE, UX MPOSABICHHUE B IIPUPOJIE.

Il ypoBeHn
3akoH KynoHa. DnekrpocTaTuueckas UHIyKIHS.

JIABOPATOPHBIE OIIbITHI
| ypoBenb

Ha6HIOI[€HI/Ie QJICKTpHU3allur TCII U BSaHMOHeﬁCTBHH HA3JICKTPU30BaHHBIX TCJI.
NsroroBiieHre mpoCcTeHIIEro 3JeKTPOCKONa.

DaekTpuyeckuii Tok (14 1)
| ypoBeHb



DnekTpuueckuii TOK. Hocutenu cBOOOIHBIX 2IEKTPUIECKUX 3apsA0B B METAIUIAX, AIEKTPOJIUTAX,
razax W TOJyNpoBOAHWKAx. McTouyHMKM TOKa. JIeWCTBHS DJIEKTPUUYECKOTO TOKA: TEIUIOBOE,
XUMUYECKOE, MAarHuTHoe. Oiekrpuyeckas uenb. Cuna Toka. WM3mepeHue cuiabl ToKa.
DnekTpuyeckoe HampspkeHue. M3mepenus HampspkeHus. CONMpOTHBICHUE MPOBOJHHMKA. 3aKOH
Oma s ywacTka uenu. YjaenbHoe comportuBieHue. Peocratel. [locnemoBarensHoe u
napajuielIbHOe COSIUHEHHUS MTPOBOJHUKOB. PaboTa M MOIIHOCTH 3JIEKTPpUUYECKOT0 ToKa. CUeTUnK
anexTpudeckoi sneprun. 3akoH Jxoyns—IJlenna. Mcnonp3oBaHne 37I€KTPUUYECKON SHEPTUU B
OBITY, IpUpoJIe U TeXHHKE. [IpaBua 6e3o0macHoOro Tpyaa npu padboTe ¢ MICTOYHHUKAMH TOKA.

Il ypoBeHn
['anpBaHMYECKUE DIIEMEHTHI U AKKYMYJISITOPBL.

OPOHTAJIBHBIE JIABOPATOPHBLIE PABOTHI | ypoBens

1. COopka 27eKTpUUYECKON LIENM U U3MEPEHHME CUIIbI TOKA Ha Pa3jIMUHBIX €€
y4JacTKax.

2. W3mepeHne HanpspKeHHsl Ha pa3IMYHbIX y4acTKaX 3JIEK-TPHUUECKOM LeTH.

3. W3mepeHne CONPOTHBIEHUS NPOBOAHMKA MpPH IMOMOLIM  BOJBTMETpAa U
aMIepMerpa.

4. PerynupoBanue cuiibl TOKa B LIENIN C IOMOIIBIO PEOCTATA.

S. N3yuenue nociaeoBaTeaIbHOIO COSIUMHEHNS IPOBOJHUKOB.

6. N3ydenue napanienbHOro COeAMHEHNS TPOBOIHUKOB.

7. N3mepenue paboThl U MOITHOCTH 3JIEKTPUYECKOTO TOKA.

DJIeKTPOMATHHUTHBIE siBJIeHUs (7 1)

| ypoBeHb

[locTositHHBIE MarHUTHl. MAarHuTHOE IM0JIe MOCTOSIHHBIX MAarHUTOB. MarHuTHoOe moJie 3eMIIH.
MarnuTHO€e MoJie IEKTPUUECKOro Toka. MaruutHas UHAYKUUs. JIMHUM MarHUTHON MHAYKIUH.
[IpumeHeHrss MarHUTOB U DJIEKTPOMATHUTOB.

JleiicTBrE MarHUTHOT'O MOJIS HA POBOJHUK C TOKOM. DJIEKTPOABUIATENb IIOCTOSTHHOTO TOKA.
OPOHTAJILHBIE IABOPATOPHBIE PABOTBI I yposeHs

1. M3ydyeHne MarHuTHOTO MOJI MOCTOSHHBIX MArHUTOB.

2 COopka AIeKTpOMarHuTa 1 UCIIbITAHUE €T0 JCHCTBUS.

3. M3ydeHue aeicTBUS MArHUTHOTO TIOJISI HA TPOBOJIHUK C TOKOM.
4 Nzydenne paboThI 3NEKTPOABUTATENSI TOCTOSTHHOTO TOKA.

Coaep:xanue Kypca (9xmace)
3akoHbl Mexanuku (37 )
1 ypoBennb
MexaHmuecKoe ABHKEHHE U €r0 BUAbl. MatepuanpHas Touka. Cucrema oTcuéra. OTHOCHTENFHOCTh MEXaHHYECKOTO
nerxeHus. Tpaektopus. [Iyrs. PaBHOMepHOE mpsiMoniHeHOe aBrkeHne. CKOPOCTh paBHOMEPHOTO
MpSIMOJIMHEHHOTO JBMKeHus. HepaBHOMepHOE npsiMosiHelHOe ABMkeHrne. CpeqHsisi CKopoCcThb. PaBHOYCKOpEHHOE
IBrxkeHue. Yckopenue. Kunematuueckue ypaBHEHUS MPSMOJIUHENHOTO IBMKEHUS. [IBIKeHHE Tena 1o
OKPY>KHOCTH C TTOCTOSTHHOM TI0 MOJYITFO CKOpOCTEI0. [lepron u yactoTa oOpamienus. JInneiinas u yriopas
ckopoctu. [{enTpocTpemurensHoe yckopenue. Bzanmoaelicreue Ten Macca tena. M3mepenue maccsl Tena npu
IIOMOIITHN BSaI/IMO}leI\/’ICTBI/IH. JII/IHaMI/IIIeCKI/Ie XApaAKTECPUCTUKU MEXAaHUYCCKOTO JIBHMKCHU. L[eHTp TSIKECTHU. 3aKOHI:-I
Hrerorona. [Ipuniun otHocuTenbHOCTH ["anunes. ['paHuipl npuMeHUMOCTH 3akoHOB HetoToHa. UMnynsc Tena.

3aMKHyTa$I cHCTeMa Tell. 3aKOH COXpAaHCHUSA UMITYJIbCA. PeakTuBHOC JBHXKCHUC. PeakTuBHBIM JABHUI'aTClIb.



Mexannueckas padora. MomHocts. [loTeHnnansHas 1 KWHETHYECKask SHEPTUs. 3aKOH COXPaHEHHS MEXaHMUECKOH
SHEPTHH.

2 ypoBeHb VIHBapHaHTHOCTbH YCKOPEHUSI.

JL.P. Ne 1 «MccnenoBanue paBHOYCKOPEHHOT'O IPSIMOJIMHEHHOTO JIBHXKECHUS.

K.P. Ne 1 «OCHOBBI KHHEMATHKI

K.P. Ne 2 ««/IBr>keHue 1o JCHCTBHEM HECKOJIBKUX CHIDM).

K.P. Ne 3 «3akoHbI COXpaHEHUS».

JlaGopaTopHble onbITHL. 1 ypoBeHB

W3zydenue Broporo 3akona Hetorona. M3ydenne Tpetsero 3akona HelotoHa. MccenoBanue 3aBUCHMOCTH CHIIBI
yIpyroctu ot aedopmaru. MccnenoBanue 3aBUCIMOCTH CHIIBI TPEHUS CKOJIBKEHHUS OT CHIIBI HOPMAIBHOTO

napiieHus. V3MepeHue MexaHH4eCKOi paboThl.

MexaHu4ecKkue KoJiedaHusi U BOJIHBI (7 4)
1 ypoBens

KounebarenbHoe nBmxenue. ['apmonnueckoe kosiedbanne. Marematnyeckuit MmastHuk. Kosebanus rpysa Ha
npyxunae. CBoOoHbIe Kostebanus. [IpeBpamienus s3Heprun Ipy KojieOaTenbHOM JIBMKEHHH. 3aTyXaromne
Kosiebanus. Bernyxxnennsie konebanus. Pesonanc.
Pacnipoctpanenue konebanuii B ynpyrux cpenax. [IpomonbHbie v onepedHbie BOTHBL CBsI3b MEXTy JUTMHHON
BOJIHBI, CKOPOCTBIO BOJIHBI M YAaCTOTON KOJIeOaHHH. 3aKOH OTPaKCHUSI MEXaHUYECKUX BOJIH.
2 ypoBeHb CKOPOCTh U YCKOPEHHE TIpH KoJiebaTenbHOM IBMKeHnU. HTepdepeHnns n nudpakius BOIH.
JL.P. Ne 2 «M3y4yenue kosiebaHNH MaTEMaTHYECKOTO ¥ IPY)KHHHOTO MasiTHUKOBY.
JI.P. Ne 3 «M3mepeHne yckopeHHs: CBOOOTHOTO MaJIeHNUS C TIOMOIIBI0 MaTEMaTHIECKOT0 MasiTHUKAY.
K.P. Ne 4 « Mexannueckue KojaeOaHus ¥ BOJIHBD»
.JlabopaTopHble onbIThI 1 ypoBeHb. M3ydenue xonebanuii rpysa Ha npyxuHe. M3amepenue mECTKOCTH NPYKUHBI C

TIOMOIIIBIO MPYKUHHOTO MasgTHUKA.

DJIeKTPOMArHUTHbIE KOJIeGaHUS U BOJIHBI (25 )

1 ypoBensn

SBnenue snexTpoMarHuTHON HHAYKInU. OneiTel @apanest. MarHuTHbINM OTOK. HarpaBieHne HHIYKIIHOHHOTO
Toka. ITpaBuiio Jlenna. B3aumMocCBsI3b 371€KTPUUECKOr0 U MATHUTHOIO N0JIeH. [ eHepaTrop noCTOSIHHOIO TOKa.
Camounaykuyst. MTHIyKTUBHOCTb KaTYIIKH.

Konnencarop. Dnekrpuieckas eMKOCTh KoHeHcaropa. KonebarensHblii KOHTYp. CBOOOIHBIE 3/IEKTPOMAarHUTHEIE
kostebanwms. [IpeBpaiienust 3Heprun B KosiebaTeIbHOM KOHTYpe. [lepeMeHHbIH aJ1eKTpHUecKuii TOK.
Tpancopmarop. [lepemada 3meKTprHIeCKOR YIHEPTHH.

OIEeKTPOMarHUTHOE MoJIe. DHEPTHUs AEKTPOMArHUTHOTO M0JIs. DJIEeKTPOMarHUTHBIE BOJIHBL. CKOPOCTh
pacrnpocTpaHeHus ANEKTPOMAarHUTHBIX BOJIH. Paguonepenaua u paauonpueM. TeneBuaeHue.

OnexTpoMarHuTHas npupoja ceera. Ckopocts cBeta. [lucnepcus csera. BoiaHossie cBolicTBa cBeTa. lIkana

OJICKTPOMArHuTHBIX BOJIH. Bausnaue QJICKTPOMArHUTHBIX I/ISHy‘IeHI/Iﬁ Ha XUBbIC OPTaHU3MBbI.

2 ypoBeHb
3aKoH 3JeKTPOMarHuTHON MHAYKIUH. Moaynsanus nerexrupoBanue. Ilpocreiimuii paguonpuéMHIK.
JL.P. Ne 4 «3yueHne SBICHUS YIEKTPOMATrHUTHOH WHIYKITHI.
K.P. Ne 5 «DnekTpoMarHuTHble KOJaeOaHUs U BOJTHBD).
JlaGopaTopHbIe ONBITHI
1 ypoBens.
Habnronenue natepdepennuu ceera. Hadbmonenue mudpaxmum ceera. CO0pka ZETEKTOPHOTO paAuONIPHEMHUKA.

Uzyuaenne pabotsl TparchopmaTopa.



DJyieMeHThl KBAHTOBOI pusuku (14 4)

1 ypoBennb
Omsit Pesepdopaa. ITnanerapras monens aroma. CIEKTphl HCITyCKaHHS M HoriommeHns. CreKTpaIbHbIN aHan3.
SIBneHne paanoakTUBHOCTH. Anb(a-, 6eTa- u raMma-u3nydenus. CocraB aToMHOTO s/pa. [IpoToH U HeHTpoH. 3apsn
sapa. MaccoBoe uncio. M3otonsl. PannoaktuBHbie npeBpaiienus. [lepron nonypacnana. SAnepHoe
B3aMMOJEUCTBHE. DHEPrus CBsI3U sapa. SnepHsle peakuuu. Jenenue sanep ypana. Llennas peakuus. SnepHslit
peakTop.
Buomornyeckoe neficTBre pagioaKTUBHBIX N3TydeHUH 1 ux npuMeHerne. Cuerank [eiirepa. Jo3umerpusi.
SnepHast 3HEpreTHKa U MPOOIEMBI SKOJIOTHH.

2 ypoBeHb
Ssnenne potoaddexra. ['mnoresa [Tnanka. Poton. GoToH 1 IEKTPOMArHUTHAS BOJIHA 3aKOH PAJMOAKTUBHOTO
pacnazia. JleekT Macchl M SHEPTreTUIECKHH BBIXO/ SIIEPHBIX peaknnil. TepMosiiepHble peakui JIeMeHTapHbIe
YacTHIEI. B3anMHBIE TPEBpaIieHHs HIIEMEHTAPHBIX YaCTHUII.
K.P. Ne 6 «DnemMeHTbl KBAHTOBOH (PU3HKUY.

Bcenennas (9 1)
YPOBeHb

Crpoenne u macmtaOsl Beenennoit. I'eonieHTpryaeckas v reTMOLeHTPUIECKast CHCTEMbI MUPA. 3aKOHBI JBIDKCHUS
mna”et. CTpoeHre u MacmTadbl COMHEUHOU cucteMbl. Pasmeps! mnaner. Cucrema 3emins-Jlyna. [IpuiauBseL.
Bunumoe nBmwxenue mianer, 38e31, Conuna, JIynsr. ®assl JIynsl. [Tnanera 3emuis. JlyHa- ecTeCTBEHHBIN CITyTHUK
3emuu. [Tnaners! 3emHoil rpynnel. [Inanersi-rurantsl. Mansie Tena ConHEUHON CUCTEMBI.
ConHevHas cucTeMa- KOMIUIEKC Tell, UMEIOMNX o0Iiee MpoucxoskaeHne. MeTo b acTpOHOMHYECKHX
nuccienoBanuii. Pamnoreneckonsl. CrieKTpaIbHBIN aHATU3 HEOSCHBIX TEI.

2 ypOBeHb.

JIBmXeHne KOCMHYECKHX OOBEKTOB B TI0JIE€ CHIIBI TATOTEHUs. Vcnonb30Banne pe3ynbTaToB KOCMUYECKIX
HCCIIENOBaHNH B HayKe, TEXHUKE, HAPOJAHOM XO3SIHCTBE.
JI.P. Ne 5 «Omnipeenenue pazMepoB JTYHHBIX KPaTepOBy.
JI.P. Ne 6 «Onpenenenre BEICOTHI M CKOPOCTH BBIOpOCa BelllecTBa U3 ByJkaHa Ha criyTHuKe FOmuTepa Hoy.
K.P. Ne 9 «BceneHnas».
JlabopaTopHbIii ONbIT
1 ypoBens
Nzyuenwue dpotorpaduii miaHeT, KOMET, CITYTHUKOB, MOJYYCHHBIX ¢ IOMOIIBIO0 HA3EMHBIX 1 KOCMUYECKUX

HaOJIIOAEHUHN.

TemaTu4yeckoe NJIAHMPOBAHME, B TOM YK CJIe ¢ y4eTOM padoyeil mporpaMMbl BOCIIUTAHUS
7 KJIace

Ne Tema Bcero B T1.4. yacsl
4acoB no padoueit
nporpamme
BOCIIMTAHUS
1. Beenenne 7
Bocnurare/bHBII YPOK 1

BinusiHue BpeMEHM Ha pPe3ysbTaT, BbIIOJIHAEMOI
pabotel. JlaGoparopHas pabGora Ne 3. H3mepenue
BpEMEHH.

2. Mexannueckue sIBJeHUS 38

Bocnurare/ibHBIN YPOK 1
ColbnroieHne CKOPOCTHOTO peXMMa Ha JIoporax IpH




HCPAaBHOMCPHOM JABUKCHUMU.

BocnuratenbHbIH YPOK
TpynontoOue — BaXHBIH (aKTOp YCHEIIHO BBHITIOJTHEHHOMH
3ajgaun. Mexanudeckas pabora.

3ByKOBbBI€ SIBJICHUSA

CBeToOBbIC ABJICHUSA

15

BocnuratenbHbIH YPOK
Ulnaza. Xox myuelr B nmH3e. CoxpaHeHue (QU3UIECKOTO
310POBBSL.

Pe3epBHOe BpeMs

Hroro

68

8 kiace

Ne

Tema

Bcero
4acoB

B T.4. yacbl
no padoueit
nporpamme
BOCIIUTAHMS

IlepBoHaYabHbBIE CBEIEHUS O CTPOECHHH
BelllecTBAa

BocnuraTenbHbIA YPOK
Pa3BuTne B3IIAI0B Ha CTPOEHHE BEILECTBA.

Monekyisl.

MexaHnuyecKHe CBOMCTBA ;KHAKOCTeM, ra30B
U TBePAbIX TeJ

12

BocniuraresbHbII yPOK
dopmupoBaHUe YMEHU 0€CKOH(INKTHOTO

paspernieHus BornpocoB. CooOrmaronuecs
COCY/IBL.

TenoBble ABJIEHUSA

12

BocnurareabHblii YPOK
Bocnuranue OTBETCTBCHHOI'O
OTHOIICHHUS K BBIMOIHIEMOMY 3aJIaHUIO.
Jlaboparopuas pabota No5. M3mepenue
YAEJIbHOW TEMJIOEMKOCTH BEIIECTBA.

HN3meHnenne arperaTHbIX COCTOAHH I
BellecTBa

TenyioBble CBOWCTBA ra3oB, ;KHAKOCTEH H
TBEPABIX TeJ

DJIeKTpHYeCKHe SIBJICHUS

Bocnurare/ibHbIH YPOK

DddexTuBHBIC CIIOCOOBI B3aUMO/ICUCTBHUSI.
DIEKTPUUECKHIA 3apsi. DNeKTpUYeCcKoe
B3anMMOJCHCTBHE.

DJIeKTPUYECKUI TOK

14




8. DJIEeKTPOMATHUTHDIE SIBJICHUSI 6
BocnuraTeibHbIN YPOK. 1
I/ICTOpI/ISI CO31aHus IEpBOTO QJICKTPOABUT aTEIIA.
JlaGoparopnass pabora Ne 16. H3ydenue paboOThI
DJIICKTPOABUTATEIIA ITOCTOSHHOI'O TOKA.
9. Hroro 68 4
9 knacc
Ne Tema Bcero B 1.4. yacsl
4acos no padoueit
nporpamme
BOCIIUTAHUS
1. 3aK0oHBI MEXaHMKH 37
BocnuTaTeabHbIH YPOK 1
dopMmHupoBaHUE  MPaBWJIBHOTO  TPaMOTHOTO
UCIIOJIb30BAaHUSI TEPMUHOB Ha YpOKax (PHU3UKH.
OCHOBHBIE TIOHSATHS MEXaHHUKH.
BocnuTaTebHBIH YPOK. 1
JlanbHeliliee pa3BUTHE HABBIKOB pabOTHI €
TEKCTOM. Kpuonuneiinoe JIBYDKECHHUE.
[lepemenienue, CKOpOCTb, YCKOPEHHE IpH
JIBUKCHHH 110 OKPY)KHOCTH.
2. MexaHn4yeckue KoJae0aHusl M BOJTHBI 7
3. JJIeKTPOMATHUTHBIE SIBJICHHUS 14
4, DJIeKTPOMATHUTHBIE K0JIEOAHNSI U BOJTHBI 11
BocnurareabHblil ypPOK. 1
A.C. TlomoB — mepBblii  u300peTarenp
paanoNpUEeMHHUKA. Hcnons3oBanue
JNIEKTPOMATHUTHBIX ~ BOJNIH  JUIsl  TIepeaadu
nHbOopMaIuu.
5. DJIeMeHThI KBAaHTOBOW (U3NKH 14
6. Bcenennas 9
BocnuTaTeJbHBIH YPOK. 1
CunpHbie KauecTBa KOCMOHABTOB.
Hcnonp3oBaHue  pe3yabTaTOB  KOCMHYECKHUX
UCCIIEIOBAaHUM B HayKe, TEXHUKE, HapOJHOM
XO3SICTBE.
7. Pe3epBHOe Bpemsi 10 4
8. Hroro 102
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