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IlosicHuTeIbLHAS 3aMMUCKA.

1. O0mas xapakTepucTHKa NPOrpaMMbl.

Pabouas mporpamma cocraBiicHa Ha OCHOBE OCHOBHOM 00pa30BaTEIbHOM MporpaMMbl OCHOBHOTO o0miero oopasosanus MOY Ilpackossunckoii CIII.

2. O0mas xapaKkTepucTUKa y4eOHOro npeamera

®du3nka Kak Hayka o HauOoJiee 00IIMX 3aKOHAX MPUPO/Ibl, BHICTYIAs B KaUyeCTBE yueOHOro IMpeaMeTa B IIKOJIE, BHOCUT CYILIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUW 00 okpyxkatouieM Mmupe. OHa pPACKpPHIBAET POJb HAYKH B SKOHOMHUYECKOM M KYJIBTYPHOM pa3BUTHHM OOLIECTBAa, CHOCOOCTBYET (POPMHPOBAHU IO
COBPEMEHHOT0 Hay4HOI'0 MUPOBO33peHus. /s pemenus 3a1a4 GopMUPOBAHUS OCHOB HAYYHOTO MUPOBO33PEHUS, PA3BUTHS HHTEIUIEKTYAIbHBIX CIIOCOOHOCTEN 1
MO03HABATEIbHBIX MHTEPECOB IIKOJIBHUKOB B MIpOLIecCe U3ydeHUsl PU3UKM OCHOBHOE BHUMaHUE yJeNsieTcs He Iepeauye CyMMbl TOTOBBIX 3HAHUM, @ 3HAKOMCTBY C
METO/1aM{ HAyYHOT'O IMO3HAHUS OKPYKaIOILIEro MUpa, MOCTAHOBKE MPO0OIieM, TPEOYIOUIUX OT YJaIUXCsl CAMOCTOSITETbHON JESITEIbHOCTH 0 UX pa3peleHuIo.

OObyuenue ocyuiecTBisercs npu nojnaepxkke LleHTpa oOpa3oBaHUs e€CTECTBEHHO-HAy4yHOU HampaBieHHOCTH «Touka pocrTay», KOTOpBHIM co3daH Juis
pa3BUTHS y 00yUaIOLIUXCS €CTECTBEHHO-HAYYHOM, MaTeMaTH4eCKOH, MHPOPMAIIMOHHOM I'PaMOTHOCTH, (POPMUPOBAHUS KPUTHUECKOTO ¥ KPEaTUBHOTO MBIILICHUS,
COBEpPILEHCTBOBAHMS HABBIKOB €CTECTBEHHO-HAY4YHOH HAIPaBICHHOCTH, a TaKXKe Ul MPAKTUYECKOM OTpabOTKH ydeOHOro marepuaia Mo ydeOHOMY HpeaMeTy
«Dusukay.

3. Heau u 3a1a4u M3y4aeMoro npeamera:

HCJ'II/I HU3Yy4YCHUSA (1)I/IBI/IKI/I B OCHOBHOM IIKOJIE CJICAYIOIIHUC:

A (bopMHUpOBaHKE y yUAIINXCS 3HAHUN OCHOB (DM3HMKHU: SKCIIEPUMEHTAIBHBIX (DAKTOB, IOHATHMH, 3aKOHOB, JIEMEHTOB TEOPHIA (MEXaHUKH, MOJICKYIISIPHO -
KUHETHYECKOM, AIICKTPOANHAMKIKH); MOJATOTOBKA K (DOPMUPOBAHHIO Y HUX LIEIIOCTHBIX MTPEACTABICHUI O COBPEMEHHON (PU3NYECKOIl KapTHHE MHPa;
(bopMupoBaHUe 3HAHUI O METO/[aX MO3HAHUS B (PU3UKE — TEOPETUUCCKOM M IKCIIEPUMEHTAILHOM, O POJIM M MECTE TEOPHHU U SKCIIEPUMEHTA B HAYYHOM
MO3HAHUH, O COOTHOIICHHU TEOPUH U IKCIIEPUMEHTA; POPMHUPOBAHUE 3HAHUIT 0 (PH3MUYECKUX OCHOBAX YCTpOiicTBa U (PYHKIIMOHUPOBAHHS TEXHHUYECKUX OOBCK-
TOB; GOPMHUPOBAHUE IKCIICPUMEHTAIBHBIX YMEHUIT; (POPMHUPOBAHHE HAYYHOTO MUPOBO33PEHHS: MIPECTABICHUS O MATEPUH, €€ BUAAX, O IBIKCHUH MATCPUU U
ero popmax, 0 IPOCTPAHCTBE U BPEMEHH, O MPUYUHHO-CIICICTBEHHBIX OTHOIICHUSX; (DOPMUPOBAHKE IPEACTABICHHIA O POJIM (DH3UKH B )KU3HH OOLIECTBA:
BJIMSIHUE PA3BUTHs (PU3MKU HA pa3BUTHE TEXHUKH, HA BOSHUKHOBEHHUE U PEIICHHUE SKOJIOTHUECKHUX MPoOIIeM;

A pa3BHUTHE Y ydamuxcsi QyHKINOHATBHBIX MEXaHU3MOB IICUXUKH: BOCTIPHSITHS, MBIIIJICHUS (AMITUPUYECKOTO H TEOPETHYECKOTO, JIOTHUECKOTO U
MHTYUTHBHOTO), IAMSITH, PEYH, BOOOPaKECHUS;

A (bopMHpOBaHKE M Pa3BUTHE THIIOJOTMYECKUX CBOWCTB JIMYHOCTH: OOLIMX CIOCOOHOCTEH, CAMOCTOATENLHOCTH, KOMMYHUKAaTHBHOCTH, KDUTHYHOCTH,
peduexcun;

A pa3BHUTHE CIIOCOOHOCTEH M MHTepeca K pU3uKe, GOPMUPOBAHUE MOTHBOB YICHUSI.



JJis yCcTienmHOro TOCTHXKEHUS Tesiel Kypca GU3UKH HEOOXO0IMMO PEIIUTh CICAYIONINE 3a1a4u:

1. pa3BUTHE MBIIUICHHUS yYaluxcs, GOPMUPOBAHUE Y HUX YMEHUN CAMOCTOSTEIILHO IPUOOPETAaTh U MPUMEHATH 3HAHMS, HAOII01aTh U OOBSICHITH (U3NUYECKUE
SIBJIICHUS;

2. OBJAJICHHE IIKOJIbHBIMH 3HAaHUSAMH 00 SKCTIEPUMEHTAIBHBIX (aKTax, MOHATUAX, 3aKOHAX, TEOPUIX, METO1aX (PM3NIECKON HAYKH; O COBPEMEHHOW HAyYHOMH
KapTUHE MHPA; O IUPOKUX BO3MOKHOCTSIX IPUMEHEHHUST (PU3NIECKUX 3aKOHOB B TEXHUKE U TEXHOJIOTHH;

3. ycBOEHHE IIKOJbHUKAMH UACH €INHCTBA CTPOCHUS MAaTePHH U HEUCUYEPITAEMOCTH TpolIecca €€ TI03HaH!s, TOHUMAaHKUE POJIA MPAKTUKU B TIO3HAHU A
(bU3NYECKUX SABJICHUH U 3aKOHOB;

4. MecTto npeaMera B y4eOHOM IJIaHe

VYueOnsii an MOV IlpackoBbunckas CLL Ha 2023-2024 yueGHbIN roJ1 OTBOIUT Ha U3ydeHue Gpu3uku B 9 kiacce 3 yaca B HE/IENIO, UTOTO 96 4acoB B rof
(32 yueOHBIX Henenb).

5. ConepxxaHue y4eOHOro npeamera.
1. 3akonbl Mmexanuku (314)
Iyposens
Mexannueckoe aBrxeHrne. MarepuaiibHas Touka. Cuctema orcuera. OTHOCUTETBHOCTh MEXaHUYECKOTO JIBHXKEHUS.

Kunemarnueckue xapakTepucTUKy IBHKeHUs. KuHemaTnueckue ypaBHEHUS MPSIMOJIMHEHHOTO JIBUXKEHUS U ABMXKEHUS TOUKH 10 OKpYKHOCTH. ['paduueckoe
MIpe/ICTaBJICHIE MEXaHHUUECKOTO JBM)KCHHUSL.

JIBuKeHHe TI0 OKPY>KHOCTH € TIOCTOSIHHOM 10 MOAYIIO cKopocThio. Ilepron u yactora oOpaiieHus. YrioBas CKOPOCTb. Y CKOPEHHUE NP JBHKCHHUU Tella 10
OKPY>KHOCTH.

BzaumonelicTBue Tenl. I[I/IHaMI/I‘leCKI/Ie XAPAKTCPUCTUKH MEXAaHNYCCKOI'O ABHIKCHU . HeHTp TsKecTH. 3aKkoHblI HproTOHA. HpI/IHI_II/IH OTHOCUTENBHOCTH I anunes.
FpaHI/IHH IMPUMCHUMOCTH 3aKOHOB Hrrotona.

Nmnynec Tena. 3aMKHYyTasi CUCTEMa Tell. 3aKOH COXPaHEHMs UMITyJIbca. PeakTuBHOE IBU)KEHUE. PEakTUBHBIN IBUTATEb.
OHeprus 1 MexaHuuyeckas paboTa. 3aKOH COXpaHEHUsI MEeXaHHUUECKOM SHepruu.
®poHTaNbHBIE J1a00paTOPHBIEC PA0OTHI

A HccnenoBaHue paBHOYCKOPEHHOTO IBMKEHUSL.
A HN3zyuyenue BToporo 3akoHa HeroToHa.
A Hzyuenue Tperbero 3akoHa HprotoHa.
A MccenenoBaHue 3aBUCUMOCTH CHIIBI YIIPYTOCTH OT Jiepopmanuu.



A HccnenoBanue 3aBUCUMOCTH CHITBI TPEHUS OT CHITBl HOPMAJIBHOTO JIaBJICHUS.
A V3mepenue MeXaHN4eCKOH paboThl M MEXaHNYECKON MOIIIHOCTH.

IInanupyemblie pe3yJbTaThbl

Ha ypoene 3anomunanusn
® (u3nMYecKHe BEIMYUHBI U UX YCIOBHBIE 0003HAYCHUS: MTyTh, IEPEMEIICHUE, BPEMsI, CKOPOCTh, YCKOPEHHE, Macca, CHila U €IUHHIIBI H3MEPEHHUS ;
® (usmueckue npuOOpPHI: TUHENKA, CEKYHIOMEDP, PblUa)KHbIE BECHI, TUHAMOMETP;

® METOAbI U3YUYCHUSA (1)I/I3I/I‘~IGCKI/IX SIBIICHHIA: Ha6J'IIOI[€HI/I€, OKCIICPUMCHT, TCOPHL.

Bocopou3BoanTs:

L ONpCACIICHUSA HOHATHH: MaTtepuajlbHasd TOYKA - MOJICJIb B MEXaHUKE, 3aMKHYTasd CUCTEMA TCJII USMCPECHUC (1)1/131/1qu1<0171 BCJIINYMHBI, IICHA JCJICHUA IIIKAaJIbI
M3MEPUTEIILHOTO TIPHbOopa;

e ¥¥¥ onpemeneHUs MOHATHIA: MEXaHUYECKOE JIBMKCHHE, CHCTEMa OTCUYETa, TPAEKTOPHsI, CBOOOTHOE TIAICHHE, IBHYKEHHE 110 OKPY)KHOCTH C TT0CTOSTHHOM 10
MOJYJIIO CKOPOCTBIO; TIEPUOJT U YaCTOTa OOpaIeHus, MeXaHu4IecKast paboTa ¥ MOIITHOCTh, SHEPTHUSI.

® ¥¥% hopMyJIbl OTHOCHUTEIHHOM MOTPEUTHOCTH U3MEPEHUH.

Ha ypoene nonumanusn

IIpuBOAUTE IPUMEPHI:

® Pa3nnuHBIX BUJIOB MEXaHHUYECKOTO JIBHXKCHUS, HHEPIUAIBHBIX M HEMHEPIIUABHBIX CUCTEM OTCYETA, (PU3HMUECKUX CBOMCTB TEIl M BENIECTB, (PU3NY €CKUX
puOOPOB;

® F¥¥ cRg3p MEXy GU3NUYECKMMU BEIUYMHAMH, PU3MUECKUX TEOPHil;

OOBACHATE:

o @du3uYECKue SABJICHUA, B3aUMOJECHCTBHE TCJI, ABJICHUC UHCPUHHU, IPCBPALLICHUC MOTEHIIUAIPHON 1 KUHETHYECKOM OHCPIUH U3 OJHOT'O BUJId B I[perﬁ. .



e [loHuMmarb: BEKTOPHBIN XapakTep (pU3MUECKUX BETHMUUH: IIEPEMEIICHHUs, CKOPOCTH, YCKOPEHUS, CUIIBI, UMITYIIbCA; OTHOCUTEILHOCTh IIEpEMELCHHU 4,
CKOPOCTH, UMITYJIbCA U NHBAPUAHTHOCTh YCKOPEHUSI, MACChI, CUJIbl, BDEMEHHU; YTO Macca- Mepa MHEPTHBIX U IPAaBUTALMOHHBIX CBOMCTB TEJIa; YTO SHEPrus
XapaKTepHU3yeT COCTOSIHHUE TeJla M €ro CII0COOHOCTh COBEpIaTh paboTy; CyIlleCTBOBAaHHE IT'PaHHL] IPUMEHUMOCTH 3aKOHOB: 3aKOHOB HbioTOHA, 3aKkoHa
BCEMMPHOTO TATOTEHHUs, 3akoHA ['yKa, 3aKOHOB COXpaHEHMsI UMITY/IbCa U MEXaHUYECKOW SHEPTUU:

® 3HadycHHE 3aK0OHOB HpIOTOHA M 3aKOHOB COXpaHCHUSA IJIA 00BSICHEHHUS Cym€CTBOBAaHUA HEBCCOMOCTHU U NICPLEIrPY30K, IBUKCHUS CITYTHHUKOB IIJIAHECT,
PCAKTUBHOI'O ABUXKCHU A, IBUKCHUEC TPAHCIIOPTA

® 2 ypoBeHb.

e [lonumarp: QyHIaMEHTAIBHYIO pOJib 3aKOHOB HbIOTOHA B KilaccHYecKoi MeXaHUKe Kak (pr3nueckoil Teopuu; MmpecKka3aTesIbHyI0 U OObSICHUTEIbHYIO
(YHKIMU KJIACCUYECKON MEXaHUKH; poJib (PyH/IaMEHTaIbHBIX (PU3NYECKUX ONBITOB- OonbITOB ["ammies nu KaBenauia- B CTpyKType (pu3nueckoit TEOPHH.

®  CyUIECTBOBaHHE CBs3EH U 3aBUCUMOCTEN MEX1y (PU3NUECKUMU BEINYNHAMU
Ymems: I yposens

Ipumenamo 6 cmanoapmuuix cumyayusx

e CTpouTh, aHATU3UPOBATH U YUTATh T'paUKU 3aBUCUMOCTH OT BPEMEHH: MOAYIS ¥ MPOEKIIUN YCKOPEHUSI PaBHOYCKOPEHHOTO ABMXKEHUS MO YIS U
MIPOEKIINH CKOPOCTH PAaBHOMEPHOTO U PABHOYCKOPEHHOTO ABM)KEHUS, KOOPAMHATHI, TPOEKIIMHU U MOJTYJIS IIEPEMEILEHUSI PABHOMEPHOTO U
PaBHOYCKOPEHHOTO JIBH)KEHHS; 3aBUCHMOCTH: CUJIbI TPEHHSI CKOJIBKEHUSI OT CHUJIbl HOPMAJIBHOTO JIaBICHHUS, CUJIbI YIIPYTOCTH OT Ae(POpMaliK; O PEAEsATh
1o rpadukam 3HaY€HUE COOTBETCTBYIOIINUX BEJINYMH;

® U3MEpATh CKOPOCTh PABHOMEPHOIO ABMXKEHU S, MTHOBEHHYIO U CPEIHIOI0 CKOPOCTh, YCKOPEHHE PAaBHOYCKOPEHHOTO IBUKEHHUS, KOO(PPUIIMEHT TPeH Us
CKOJIBKEHUS, )KECTKOCTD MPY)KUHBI; BBITIOIHSITH MOl PYKOBOACTBOM YUUTEJNS HIIM MO TOTOBOM MHCTPYKIUU SKCTIEPUMEHT 10 U3YUECHUIO 3aKOHOMEPHOCTH
PaBHOYCKOPEHHOTO JIBHKEHUS, 3aBUCUMOCTH CUJIbI TPEHHUS CKOJIBKEHHUS OT CHJIBI HOPMAJILHOTO JABJICHUS; CHUIIBI YIIPYTOCTH OT Ae(OopMallnH;

L4 MNPUMCHATH: KHHEMATHYCCKUC YPABHCHU A ABUKCHHUS K PCIICHUIO 3a1a9 MCXaHUKH ; 3aKOHBI Herotona n (I)OpMYJ'ILI K PCIICHUIO 3a1a4 CJICAYIOIHUX TUIIOB!:
ABHUIKCHHUC TCII 10 OKPYKHOCTH, ABUKCHHUEC CITYTHUKOB IIJIAHET, YCKOPCHHOC ABHUIKCHUC TCII B BepTHKaHLHOﬁ INIOCKOCTH, ABUIKCHUC IIPU ,Z[eﬁCTBHI/I CHJIbI
TPCHUA (HaXO)KI[eHI/Ie TOPMO3HOTI'O ITyTH, BPpEMCHHU TOpMO)KeHI/IH), ABWIKCHUC [IBYX CBA3aHHBIX TeJ'I( B BepTHKaHLHOﬁ n FOpH3OHT8.J'IBHOﬁ HJ'IOCKOCTSIX).
3HaHMS 3aKOHOB MEXaHHMKH K 0OBSICHEHHIO HEBECOMOCTH U NEeperpy30K, ABMKCHUA CITYTHUKOB IUIAHCT, ABUKCHHUEC TPAHCIIOPTA.

o 2 YPOBCHb YMeTh: 3anuchIBaTh YpaBHCHHUA 110 rpa(bI/IKaM 3aBUCHUMOCTHU OT BPECMCHU: ITPOCKIHNU U MOAYIIA NIEPEMCIICHW A, KOOPAUHATHI, ITPOCKIUN U
MOAYJSL CKOPOCTH PABHOMCPHOTO U PABHOYCKOPCHHOI'O ABUIXKCHUA; 3aBUCUMOCTHU: CUJIbI YIIPYT'OCTH OT ne(bopMaLu/m, CHJIbI TPCHUA CKOJIBKCHUA OT CUJIBI
HOPMAJIbHOTO AABJICHUS, YCTAHABIUBATH B IPOUCCCE NPOBCACHUA UCCICAOBATCIBCKOTO SKCIICPUMCEHTA JAHHBIC 3aKOHOMCPHOCTH,



® npuMeHsTh 3akoHbl HbroTOHA U POPMYIIBI K PEIICHHIO 3a/1a4 TUIIOB: JIBUXKEHHE CBSI3aHHBIX TEJ, JIBMXKEHUE TeJIa M0 HAKIIOHHOM TJIOCKOCTH.
yi 5
Ipumensmov 6 HecmManOAPMHBIX CUMYAYUSX

O606IlIaTI) u KJ'IaCCI/I(i)I/IIII/IPOBaTBI PA3IMYIHBIC BUABI MCXaHUYCCKOTO ABUKCHUSA 00 YPaBHCHUAX ABHUKCHUA; O JUHAMHUYCCKUX XAPAKTCPHUCTUKAX MCXaHUYCCKUX
SIBIICHUH 1 3aKOHOB HI)IOTOHa, 00 OHCPICTUUCCKUX XaPAKTCPUCTHUKAX MCXaHNYCCKUX SIBIICHHUI M 3aKOHAX COXpaHCHU B MCXaHUKC.

L4 HpI/IMeHﬂTB MCTOJIbI €CTCCTBCHHOHAYYHOI'O ITO3HAHKA, B TOM YUCIIC HCCHCﬂOB&TGHBCKHﬁ, K U3YUCHUIO MEXaHNYCCKHX ﬂBHGHHfI, HHTCPIPECTUPOBATH
mnpeamnojrara€Mbi€ UM IMOJTYYCHHBIC BHIBO/BI

e F*¥* OpeHuBaTh CBOIO JAEATEIHLHOCTH B IPOIIECCE YUEOHOTO MO3HAHUS.

2. Mexanu4yeckue KoJje0aHUsA U BOJIHBI (8 1)
I yposenw

KonebarenbHoe neumxenue. ['apmonnueckue konedanus. Marematuueckuil mastHUK. Konebanus rpy3a Ha npyxune. CBoOoaHbIe kosiebanus. [IpeBpamienus
SHEpPruu Mpu KosiedaTebHOM JIBHKEHUH. 3aTyXaromue kojaebanus. Boinyxaennble konebanus. Pe3onanc.

Pacnipoctpanenue kosiebanuii B ynpyrux cpepax. [IpomonpHbie W monepeyHbie BOJHBL. CBSi3b MEXIY UIMHOW BOJIHBI, CKOPOCTBHIO BOJHBI M YaCTOTOM
KoJieOaHUH.

3aKOH OTPa’KEHUS BOJIH.
Ilyposens
CKkopocThb U YCKOpEeHHE MpH KoJiebaTenbHOM IBrkeHnH. Pa3a koneOaHuil.
HNutepdepentus u qudpakiys BOJIH.
@DpoHTAJbHBIE J1A00PATOPHBbIE PA0OTHI
| yposens
N3yuenne koneGaHU MaTEMAaTHUYECKOTO MasiTHHUKA.
N3yuenue konebaHuii rpy3a Ha MPYKHUHE.
Il yposenw

I/I3MepCHI/IC YCKOpPCHUA CBO6OI{HOFO naacHus C IIOMOIIIBIO MaTEMAaTUYCCKOIro MassiTHHUKaA.



N3mepenue )KecTKOCTH MPY>KUHBI ¢ TTOMOILBIO MPYKUHHOTO MasiTHUKA.

Ilnanupyembie pe3yabTaThl

Ha ypoene 3anomunanusn 1 yposens

Ha3zvieamo
® (usnyuecKue BETUYNHBI U UX YCIOBHBIE 0003HAUYCHMUSI, €IUHUIIBI U3MEPEHUS: CMEIIIEHNE, aMIUTUTY/Ia, IEPHOJ], YacTOTa, UTMHA U CKOPOCTh BOJIHBI;
® Bocnpouzeooumy: ONIpeNeTeHUs MOICIIe MEXaHUKN: MaTEMaTHYECKUN MAsITHUK, TIPY>KUHHBIM MasiTHUK

® TOHATHS: KoJiebaTebHOE JBUKEHUE, BOJIHOBOE JIBI)KEHHE, CBOOOTHBIE KOJIeOaHUsl, COOCTBEHHBIE KOJIeOaHUs, BRIHYK/ICHHbIE KOJIeOaHUs. PE30HAHC,
ToTepevHast BOJHA MPOI0JIbHAs BOJIHA, CMEIEHUE, aMIUTUTY/a, IIEPUO] U YaCTOTa KOJIeOaHUMH, JUTMHA U CKOPOCTh BOJTHBI, MEXaHUUECKas BOTHA, 3BYKOBAs
BOJIHA;

® (opMymBI: TIepro/a KoJIeOaHUI MaTeMaTHYECKOTO MasiTHUKA, TIEpHOa KoJIeOaHHid IPY)KHHHOTO MasiTHUKA, CKOPOCTH BOJTHBI;
Onucvieamo
HaOIromaeMble KojieOaHus U BOJIHEI |
2. ypoeeHb
BocnpousBoaurs:
® oIpeneNeHue MOJIENN KoleOaTeIbHOM CUCTEMBI;
® omnpeneNneHue sIBICHUM: qudpakius, nHTephepeHIus;
e F¥* hopMyrbl MAKCUMYMOB 1 MMHUMYMOB UHTEP(EPEHIIMOHHONW KapTHHBI.
Ha ypoene nonumanus 1 yposeno.

OOBACHATE:



® [poIlecC YCTaHOBICHH KoJeOaHHid MPYKUHHOTO U MAaTeMaTH4eCKOro MasiTHUKOB, IPUUMHY 3aTyXaHUs KOJIeOaHuH, MpeBpalleHue SHEPTUN TIPU
KoJie0aTebHOM JIBUKEHUH, TIpoliecc 00pa3oBaHus OeryIiel BOJHBI CBOWCTBO BOJHOBOTO ABIIKEHHUS, IIPOLIECC 00pa30BaHMsI HHTEPPEPECHIIMOHHON
KapTHHBI;

® [paHuIlBl TPUMEHUMOCTH MOJIETICH MAaTEMaTUUECKOTO U MPY>KUHHOTO MAasTHUKOB.
IIpusooums npumepoi:

K0J1€0aTeJILHOTO B BOJIHOBOI'O I[BI/DKCHI/II\/JI, yqéTa H UCIIOJIb30BAHUEC PE30HAHCA B ITPAKTHKE,

2 ypoBeHb
® OOBbsCHATH 00pa30BaHUE MAKCUMYMOB U MUHUMYMOB UHTEP()EPEHIIMOHHOM KapTUHBI.
e o0Opa3oBaHUE MOTIEPEYHOM ¥ MPOIOJILHON BOJTHBIL;
® pacrnpocTpaHEHHE 3ByKa B CPEJIE;
® [IPOHMCXOKJECHHE 1Xa.

Ymemow: 1 yposens

IIpumensamo 6 CmMaHOAPMHBIX CUMYAYUSAX.:
® [IpUMEHATHh (POPMYIIBI IEPHOIA U YACTOThI KoJeOaHUH MaTeMaTHYeCcKOro U MPY>KMHHOIO MasiTHUKOB, JJIMHBI BOJIHBI K PELLICHUIO 3a/1ay;
® OmpeneNATh HKCIEPUMEHTAILHO MEePUOJT KoJieOaHuil rpy3a, OBEIIEHHOIO Ha HUTU U MIPY>KUHHOT'O MasiTHUKOB.
® 2 ypoBeHb;

® VYMeTb: MPUMEHATH (POPMYITBI MAKCUMYMOB 1 MUHUMYMOB aMILIUTYIIbI KOoJeOaHUH K aHAJIN3y HHTep(EepEeHIMOHHON KapTUHBI; YCTaHABIMBATh B IPOLIECCe
MIPOBE/ICHUS MCCIIEA0BATEIBCKOTO SKCIIEPUMEHTA XapaKTep 3aBUCUMOCTH MEePHOIa KOJIeOaHUH MasTHUKOB OT ITapaMeTPOB KOJIeOaTeIbHbBIX CUCTEM.

IIpumensamo 6 Hecmanoapmuwix cumyayusax. 1 yposens

Knaccugumuponars 1 060011aTh:



L4 BI/I[[BI MCXaHUYCCKHUX KoJIcOaHUN U BOJIH, 3HAaHUS O XapaKTCPHUCTUKAX K0JIE0ATEIILHOTO U BOJTHOBOTO HBHX(GHHﬁ, 0 CBOMCTBAX MEXaHUUYECCKHUX BOJH..

Bunaaers U IpUMEHSITE:

® MeTo bl €CTECTBEHHOHAYYHOTO MTO3HAHMUS, B TOM YHCIIEe UCCIIEIOBATENbCKUAN, K H3YUEHHIO 3aKOHOMEPHOCTEH K0JIeOATEIbHOTO JIBHKCHHS.
NHTeprpeTupoBarh: MpeanogaracMple Uik MOJy4YEHHBIE BBIBOIBI;

L4 OH@HI/IBaTI)I KaK CBOIO ACATCIIbHOCTD B IPOLECCCE yqe6Hor0 IMMO3HAaHHA, TaK U HAYYHBIC 3HAHUA O K0JIEOATEILHOM U BOJIHOBOM JABWXXCHHH.

DJIeKTPOMATrHUTHBIE KOJIe0aHusl U BOJIHBI siBJjieHus (20 4)

Iyposens

SABnenue snexrpomMarHUTHOW MHAYKIMH. Onbitel Papanes. MarnuTHelii notok. HampaBnenume mHayknumoHHoro toka. IlpaBmno Jlenma. B3aummocBszb
ANEKTPUYECKOTO U MAarHUTHOTO MOJIeH. I'eHepaTop MOCTOSIHHOTO TOKA.

Camonnnykuys. MHIyKTUBHOCTD KaTyIIKH.
[Tepemennsiit anexTpudeckuii Tok. Tpanchopmarop. [lepenaua anekTprudecKo SHEPTUn.
llyposens
3aKOH 3JIEKTPOMAarHuTHOM WHIYKLIHH.
@®poHTAJIbHbIE J1A00pATOPHBbIE PA0OTHI
lyposens
N3ydyeHre MarHUTHOTO MOJISt HOCTOSTHHBIX MAarHUTOB.
COopKka 3JIeKTpOMarHuTa 1 ero UCIbITaHue.

HSy‘IeHI/IC JNEUCTBUS MAarHUTHOTO MOJIS Ha IMPOBOAHUK C TOKOM.

10 HSy‘IeHI/IC pa6OTBI QJICKTPOABUT'ATCIIA ITIOCTOSIHHOI'O TOKA.

11. Usyuenue sBraeHuns 31eKTPOMarHUTHOM MHIYKIIHH.
12. W3yyenue paboThl TpaHchopmarTopa.

I yposenw

KOH,Z[CHC&TOp. 9J'ICKTpI/I‘-ICCKa$I CMKOCTb KOHJACHCATOPA. KonebarenbHubIit KOHTYD. CBOGOI[HBIC SJICKTPOMArHUTHBIC KOJIcOaHHSI. HpCBpaH_IeHI/IH OHEpPTruu B
K0JIe0aTeIbHOM KOHTYpC.



DNEKTPOMarHUTHOE MoJie. DJIEKTPOMarHuTHbIE BOJIHBI. CKOPOCTh pacpOCTPaHEHUs 3JIEKTPOMAarHUTHBIX BOJIH. Paguonepenaya u paguonpueM. TeneBuieHue.

DOnekrpoMarHuTHass npupoaa cBera. Ckopocth cBeta. [lucnepcusi cBera. BonmnoBbie cBoiicTtBa cBera. Illkaiia 3JIeKTpOMarHWTHBIX BOJH. BriusiHue
SJICKTPOMAIrHUTHBIX PIBJIytleHI/Iﬁ Ha JXUBBIC OPIraHU3MBI.

Ilyposens

Mopynauus u nerekrupoBanue. [Ipocreimmii paguonprueMHUK.
Dponmanvuvie nadopamopuvie padomol

I VpOoBeHb
HaGnronenue untepdepeHinm crera.
HaGnronenue aucnepcun ceTa.

Ilyposenw

CO6opka neTeKTOPHOTO paJlONpPUEMHHUKA.
IInanupyemble pe3ybTaThl
Ha yposne 3anomunanusn 1 ypoeeno
® 00BACHATH: (PU3HUECKUE SBICHUS: MIEKTPOMArHUTHAS MHAYKIUS, CAMOMHIYKIIHS ;

® IIPOLECCC BOBHMKHOBEHHUS U CYIICCTBOBAHMUA 3JICKTPOMAr HUTHBIX KoJeOaHuli B KOHTYpPE, IPEBPAIICHHUE DHCPI'UK B KoJ1e0aTeIbHOM KOHTYpPE, IpOoLccC
O6pa3OBaHI/IH " pacClIpoCTpaHCHUEC JICKTPOMAariuTHBIX BOJIH, U3JTYYCHUC U aneM OJICKTPOMAarHuTHBIX BOJIH;

® TIPHUHIMUII JIEUCTBUS U YCTpOﬁCTBOZ IreHeparopa IMoCTOAHHOI'O TOKA4, rCHEpAaTOpa IICPEMCHHOI'O TOKA, TpaHC(bopMaTopa, ACTCKTOPHOI'O paI[I/IOHpI/IéMHI/IKa,
IIPpUHOMII ICpCaaqn SHGKTqueCKOﬁ OHCPIUuu. OO00CHOBBIBATh:

® 3JICKTPOMArHUTHYIO NPUPOAY CBETA,

® MCIOJb30BAHUEC 3JICKTPOMArHUTHBIX BOJIH PA3HBIX JUAIAa30HOB,

2 ypoBeHb. OOBICHATE:

® [IPUHIUIBI OCYIICCTBICHUS MOAYISIIUU U JETCKTUPOBAHUA paauOCUTHAJIA,



® ponb dkciepuMenToB [epia, A.C. TTonoBa 1 TeopeTHuecKux McciaeaoBannii MakcBeia B pa3BUTHH yUeHUs 00 IIEKTPOMArHUTHBIX BOJIHAX

Ha ypoene 3anomunanus 1 yposens

® TOHATHUS: MarHUTHBINA NOTOK (D), HHAYKTHBHOCTH POBOAHMKA( 1),31eKTpOEMKOCTR(C), Kod(duuneHT Tpanchopmaimu (K), STUHUIIBI STUX BenudyrnH: BO,
I'n, ©;

® JHarna3oHbl JJICKTPOMAarHUTHBIX BOJIH.

o duznueckue yCTPOMCTB: reHepaTop MOCTOSIHHOTO U MEPEMEHHOTO TOKa, Tpanchopmarop BocrnponsBoauts: onpeaeneHrne MOACIN UaealbHbIHN
KoJie0aTeNIbHBINA KOHTYD, MpaBwmio JIeHa, popmyibl MAarHUTHOTO MOTOKA ,.MHTYKTUBHOCTH MPOBOIHUKA, EMKOCTH KOHJIEHCATOPA, MEepHoIa KoJie OaHmit
OMB, OMII ,nucnepcust.

e OmnuckiBarh: (pyHIaMeHTaNbHbIE (pu3HUecKkre onbIThl Papajies; 3aBUCUMOCTh EMKOCTH KOHJIEHCATOpa OT IUIOIIAIU TUIACTHH, PACCTOSIHUSI MEXAY HUMH U
HaJIM4YUs B KOHJIEHCATOPE JUAJIEKTPUKA; METOJIbl U3MEPEHUSI CKOPOCTHU CBETA; OMBITHI M0 HAOIIONEHUIO IBJICHUM Tucnepcuu, MHTephepeHnn U
nudpakuuu ceera; mkary OMB

® .2 ypOBEHb

® Bocnpou3BOANTh: ONpeAesieHne PU3NISCKUX BEIMYNH: aMIUTUTYIHOE U JCHCTBYIOIICE 3HAYCHHS HANPSHKEHUS U CUJTBI IEPEMEHHOTO ToKa. ONUCHIBATh:
cBoiictea OMB

VYMeTs:

HpI/IMeHHTI) B CTAaHAAPTHBIX CUTyallUAgX.
® OIIPCACIATh HEU3BCCTHBIC BEJIMYMHBI, BXOIAIIHEC B (bOpMy.]'IbII MAarauMTHOIO MOoToKa, MHAYKTHBHOCTH, KOS(b(bI/II_[I/IeHTa Tpchq)OpMaHHH;
L4 OHpeHeHHTL HaITPpaBJICHUC NHAYKIUOHHOI'O TOKA;
® BLINOIHATH MMPOCTBIC OIIBITHI 11O Ha6J'IIO,I[eHI/IIO AUCIICPCHUH, ,Z[I/I(l)paKI_[I/II/I u I/IHTepq)epeHI_II/II/I CBCTa,

o cDOpMI/IpOBaTIp [CJIb U TUIIOTE3Y, COCTABIIATH IJIAH SKCHepHMeHTaﬂbHOﬁ pa60TBI;



® [IpumeHsTh: PopMyIbI IEpHOA ICKTPOMATHUTHBIX KOJI€OaHUN U IJTMHBI SMB K PEIICHHIO 33]a4, aHATM3UPOBATh U OLEHUBATH PE3YNIbTAaThl HAOIIONCHUS U
JKCIIEPUMEHTA.

[TpuMeHATh B HECTaHAAPTHBIX CUTYalUsX: 1 ypOBEHb
® 0000maTe pe3ynbTaThl HAOMIOICHUN U TEOPETHYECKUX TTOCTPOCHUH,
® [IPUMEHSTH MOJTYYCHHBIC 3HAHUS JUIS OOBSICHEHUS SIBIICHUI U MPOIECCOB;
® 2 ypOBEHb

® cucreMaTu3upoBaTh: cBoiicTBa OMB panuoananasona u ontuyeckoro auanazoHa. O6o0mare: 3Hanusg 06 OMB pazHoro nuanazona.

5. DJyieMeHThI KBaHTOBOM ¢u3uku (16 u)
I ypoBens
OmnbiT Pezepdopnaa. Anepuas moaens atoma. CrieKTphl HCITYCKaHUS B ToTJIoneHus. CieKTpaIbHBIA aHATH3.
SABnenue paanoakTUBHOCTH. AJb(a-, 6eTa- u ramma-u3nydenus. CoctaB atomHoro siapa. [Iporon u HeiTpoH. 3apsan sapa. MaccoBoe unciio. M3oTomsl.

PapnoaktuBHeie nipeBpaiienus. [lepuon nomypacnana. fAnepHoe B3auMoAeHCTBUE. DHEPrus CBA3M sapa. SnepHeie peakunu. Jlenenue snep ypana. Llennas
peaxiusi.

buonoruueckoe AecTBHE paMOAKTUBHBIX U3TydYeHUHN U X npuMeHeHue. Cueruuk I'eitrepa. Jlozumerpus.

Il ypoBenb

SAsnenue hororddekra. ['mnoresa ITnanka. ®oron. PoTOH U TEKTPOMArHUTHAS BOJTHA.
3aKOH PaIMOAKTUBHOTO PACIIA/Ia.

SnepHbIN peakTop.

Hedekt macchl. DHEpreTHUecKuil BBIXO AACPHBIX PEAKIIMMA.

SInepHas sHepreTHKa U MpooOIeMbl SKOJIOTHH.

3J'ICMCHTapHLIC yacTUIlbl. B3auMHbIe MMpeBpaICHUA 3JICMCHTAPHBIX YaCTHII.



IInanupyemblie pe3yJibTaThl
Ha ypoBHe 3annoMmuHaHus

Haszvigamy:
® (U3KMYECKYIO BEIMYMHY H €€ YCIOBHOE 0003HaYeHHUE: MOTIIONIEHHAs 032 u3nydeHus (D); enuHuiy sToii BenuyuHbL: [p;
® [IOHATHSA: CIEKTP, CIUIOIIHOM M JIMHENYaThIN CIIEKTpP, CIEKTP UCIYCKAHUS, CIEKTP NONIONIEHUS, IPOTOH, HEUTPOH, HYKJIOH;
® MOJENH: MOJEJIb CTpoeHust aroMa ToMcoHa, IJIaHeTapHasi MoJieNb CTpoeHus atoma Pesepdopra, mpoToHHO-HERTPOHHAs MOJEIb Apa;

® (usmueckue ycTpoicTBa: kamepa BunbcoHa, saepHbIil peakTop, aTOMHas JIEKTPOCTaHIIMS, cueTyHK [ elirepa.

Bocnpouzeooumu:

® ormpe/eNeHns NOHATUH U (PU3NYECKUX BEIMYMH: paAMOaKTUBHOCTh, PaJHOAKTUBHOE U3ITy4eHHe, aiab(da-, 6eTa-, raMmMa-u3JIydeHue, 3apsi0Boe Ynco,
MaccoBO€ YHCIIO, U30TOII, PaJHOaKTUBHbIE MPEBPAIlEHUs, IEPUO/I MTOTypaciaja, aIepHbIC CUIIbI, SHEPTHUS CBS3U A1pa, SAepHas peaKius, KpuTHIecKas
Macca, LIeTHas gJIepHas peaklus, MOIIoOUIeHHAs 1032 U3Iy4YeHHUs, HIeMEHTapHas 4acTUIa.

OnuceIBaTh:
® omnbITh: onbIT Pezepdopna mo paccenBanuto anbda-yactuil, onbIT Pesepdopaa mo onpeneneHuio cocTaBa paauoaKTHBHOTO H3TyUCHUS;
® [ICIHYIO SACPHYIO PEAKIIHIO.
® 2 ypOBEHb

e Bocnpou3BoauTk: onpeneieHue NoHATHI U Gu3nueckux BenuuuH: GoTtodPQeKT, KBaHT, (GOTOH, Ne(EeKT MaCChl, JHEPTETUUECKUI BBIXO AICPHOMN
peakuuu, TepMOsIEpHas peakiivs, dIeMEHTapHbIE YaCTUIIbI, AHTUYACTUIIbI, AHHUTHIISALINSA, aIPOH ,JIETITOH, KBapK,

® 3aKOH PaJuOaKTHBHOIO pacraja,

o (I)OpMYJ'IHZ ,uecbeKTa MacCChl, SHEPTHUU CBA3U sAApa

Ha ypoBHe nonnmanus: 1 ypoBeHb



OOBACHATD:

® (usnyeckue sSBICHUSA: 00pa30BaHKE CIUIOIIHBIX U JIMHEHUYATBIX CIIEKTPOB, CIIEKTPOB NCIYCKaHHS U MOIVIOMICHUS, paIMOAKTUBHBINA pacnaji, JAeJIeHUe sep
ypaHa,

® npupoxay aibda-, 6eTa- U TaMMa-u3ITy4eHUN;

® [UIAHETAPHYIO MOJEIb aTOMa, IPOTOHHO-HEUTPOHHYIO MOJIENb SAPa;

® [IPAKTMYECKOE MCIOJIb30BAHUE CIIEKTPAJIBbHOTO aHAIN3a U METOJIa MEYEHBIX aTOMOB;

® [IPUHIMI JACUCTBUA U YCTPOMCTBA: KaMepa BUiibcoHa, SAEpPHOrO peakTopa, aTOMHOM AIEKTPOCTAaHIIMY, cueTurKa [ eirepa;

® JIeHICTBUE PAIMOAKTUBHBIX U3ITyUYEHUN U X IPUMEHECHHUE.

[Tonnmars:

®  OTINYMS ANEPHBIX CHUJI OT CHJI TPAaBUTALIUOHHBIX U JIEKTPUYECKHUX;

® [IPUYMHBI BBIAEICHUS SHEPTUU NIPe0Opa30BaHMs SAEP U3 OTAEIbHBIX YACTUI] MM MOIVIOIIEHHS SHEPTUU AJIS PACILEIUIEHHS sIpa Ha OT/ICJIbHbIE HY KJIIOHBI.

® DkoJjoruyeckue npoouemMsl U NpooieMsl sAepHOI 6€3011aCHOCTH, BO3HUKAIOIIME B CBSI3U C UCIIOIb30BAaHUEM JIEPHON SHEPTUU.

® 2 yposeHb. [loHUMaTh: poJIb KCIIEPUMEHTA B N3yYCHUH KBAaHTOBBIX SIBIIEHUM, MOJIeJIel B poliecce HayyHOTO NO3HaHUs ( Ha IpUMepe MoJeseil cTpoeHus
aToMa M s]ipa); BEpOSTHOCTHBINM XapakTep 3aKOHA PaJMOAKTUBHOIO M3JIy4EHUS; XapaKTep U YCIOBUS BOSHUKHOBEHUS PEAKLMI CUHTE3a JIErKUX sAep U
BO3MOYKHOCTb MCIIOJIb30BAHUS TEPMOSIIEPHON PHEPIMH; CMBICJI aHHUTHIISLIMH 3JIEMEHTAPHBIX YAaCTHUL] U UX BO3MO>KHOCTHU POXKIATHCS ITapaMH.

e _ Ha ypoBHe npuMeHeHHs B THIIMYHBIX CUTyanHsX. 1 ypOBeHb.

® YMeTh: aHAIU3UPOBATh HAOIIOAEMbIE SIBIICHHSI WM OTIBITHI UCCIIEA0BATEIeH U OOBACHATh PUUUHBI UX BOZHUKHOBEHHUS U MTPOSBIECHUS; ONIPEACTATh U
3amuChIBaTh 0003HAYEHUE s1/Ipa JTF000T0 XMMHUYECKOTO 3IEMEHTA C yKa3aHHEeM MaccOBOTO M 3apsI0BOT0O YHCEIT; 3alMChIBaTh peakluy anb(a-u oeTa-
pacnanos;

® omnpeaeasATh: 3apsI0BbIE M MACCOBBIE YHCIIA HIEMEHTOB, BCTYMAIONIIUX B SACPHYIO PEAKLIUIO WIIM 00pa3yIouXCs B €€ pe3yabTaTe; MPOAYKThI sIIEPHBIX

peaKuHﬁ NI XUMHUYCCKUEC 3JICMCHTHI SAJICP, BCTYIAOMUX B PCAKIHUIO, IICPHUO/ ITOJIypaciiaga paIuOaKTUBHBIX 2JICMCHTOB.



e [IpuMeHsITH: 3HAHUS OCHOB KBAaHTOBOHM (DM3HKH JUIS aHAIN3A U OOBSICHEHUS SBICHUIN IPUPOJIBI M TEXHUKH.

® 2 ypoBeHb YMeThb: UCIOJIb30BaTh 3aKOH PaJIMOAKTUBHOTO pacra/ia AJsl ONPEIEIeHHs] YUNCia PacaBILINXCs U HEPACIIABIIMXCS 3JIEMEHTOB U IIEPUOJT UX
MOJTypacaia; pacCUMUTHIBAaTh JE(EKT MACChl M SHEPTHIO CBS3H SEP; OOBSACHITH YyCTPOICTBO, HA3HAYCHUE KAXKIOTO 2JIEMEHTA U pabOTy SIIEPHOTO
peaxropa.

e Ha YPOBHEC NIPUMECHECHUSA B HECTAHAAPTHBLIX CUTyallUAX . 1 YPOBC€Hb
® VYMeTh: AHAJIIM3UPOBATE KBAHTOBBIC ABJICHUS,

® CpaBHUBATH: JJICPHBIC, TPABUTALIMOHHBIC U DJICKTPUYCCKUEC CUIIBI , )Iei/JICTBYIOIHHC MCXKIY HYKJIIOHaMU B SJIpEC, 0606HIaTI> IMOJTYYCHHBIC 3HAHUA,
IIPHUMCHATHL 3HAaHUA OCHOB KBaHTOBOM (1)I/ISI/IKI/I JJIA OOBSICHECHHS HEH3BECTHRIX paHee SIBIICHUM U IIpoUECCCOB.

® 2 ypoBeHb.

e Hcnoab30BaTh: METO/IBI HAYYHOTO TIO3HAHUS: SMIIMPUYECKUN ( HAOMIOICHHNE W SKCTIEPUMEHT) U TeopeTHUYecKkue ( aHaim3, 0000IIeHne, MOJeIIMPOBAHHE,
aHAJIOTHUsl, MHAYKIIHS ) TPH U3yYCHUH 3JIEMEHTOB KBAHTOBOM (PU3HKH.

6. Bcenennasn (12 4)
IypoBenb
Crtpoenue u macmtadbl Beenennoi.
['eoneHTpHYECKast ¥ TeTUOLICHTPUYECKAsE CHCTEMbI MUPa. 3aKOHBI JBKEHUS 1aHeT. CtpoeHue u Macmtadbl CoTHEYHOW cucTeMbl. Pa3Mepsl tutaner.
Cucrema 3emiisi—JIyna. [IpuinuBsl.
Bunumoe nBuxenue minaHer, 38e31, Connua, Jlynel. ®asel JIyHbl.
[Inanera 3emus. JIlyna — ecrecTBeHHbIN cnyTHUK 3eMiu. [1naneTsl 3eMHoM rpymibl. [lnaneTsl-ruranrsl.
Mansie Tena CoaTHEUHOM CUCTEMBI.

ConHeuHas cucTeMa — KOMILIEKC TEJI, UMCIOIIINX O6H.[€€ IMPOUCXOKACHUC. MeTo bl aCTPO(I)I/I?»I/I‘ICCKI/IX HncciaeqoBaHuM. PaguoTenecKonsl. CHeKTpaJ'ILHLIfI
aHajn3 HeOECHBIX Tell.

IIyposens

I[BI/I)KCHI/IC KOCMHUYECKHX 00BEKTOB B I10JIE€ CUJIbI TATOTCHUS.



Hcnosb30BaHue pe3ynbTaToB KOCMUYECKMX UCCIIEJOBAHUI B HAYKE, TEXHUKE U HAPOJHOM XO3sIMCTBE.
@®poHTanbHbIEe 1a00paTOPHBIE PaOOTHI
Onpenenenue pasmMepoB JTyHHBIX KPaTEpOB.

Omnpenenenne BbICOTHI U CKOPOCTH BbIOpOCa BEILIECTBA U3 ByJkaHa Ha criiyTHHKe FOnuTtepa Ho.

I[Inanupyembie pe3ybTaThl
Ha ypoBHe 3annoMuHaHus

Ha3spiBars:
® (pusmueckue BEIUYUHBI U UX YCIOBHBIE 0003HAUEHUS: 3B€3/IHAs BEJIMUMHA (M), pacCTOsHUE 10 HEOECHBIX Tel (T); €AMHULIBI 3TUX BEJIMYMH: TIK, CB.TOJ;
® TIOHSTHSA: co3Be3nus bombmas Menseauna n Manas Menpenniia, niaadeTsl COTHEUHOM CHCTEMBI, 3BE3HBIC CKOTIJICHUS
® aCTPOHOMMYECKHUE NMPUOOPHI U YCTPONCTBA: ONTUYECKUE TEJIECKOIBI U PaAUOTEIECKOIIbI;
® (a3bl JlyHsr;
®  OTIMYME FCOLEHTPUYECKON CUCTEMBI MUPA OT I'eJIMOLICHTPUYECKOM.
Bocnpoussoauts:

® Omnpe/eIICHHs TIOHATHI: aCTPOHOMHYECKAs €MHKIIA, CBETOBOM 'O/, 30/{HaKaIbHbIC CO3BE3/IMs, TCOLICHTPUYECKAs U TeIHMOLICHTpUYECKas CUCTEMbl MUPa,
CUHOJIMYECKHUI MECSII, CUICPHUICCKUN MECSII;

® TOPAIOK PACIIOJOXKCHUS IJIAHET B Conneuynoi CUCTCME; TOHATUC COJIHCUHOI'O U JIYHHOTO 38.TMCHHI>'I; SABJICHUS: IIPUJIMBOB U OTJIMBOB, METCOPA U
MCTEOpUTaA.

OmuUCHIBATE:

® Ha0momaeMoe CyTOYHOE JBHKEHHE HeOeCHOH cdepbl; BUANMOE NEeTIe00pa3Hoe IBUKCHHE TIAHET;



® [EOIEHTPUUECKYIO U TeIHOLCHTPHUECKYIO CUCTEMbI MUpPa; n3MeHeHHs (a3 JIyHBI.

L] I[BI/I)KCHI/IC 3eMJII/I BOprI‘ COJIHL[a, BJICMCHTBI HYHHOfI HOBerHOCTI/I, SABJICHHUC Hpeueccnn, N3MCHCHUC BHUJ1da KOMCTHI B 3aBUCHUMOCTH OT paCCTOSIHI/ISI pa(e}
ComHira.

Ha ypoBHe nomMuHanus
1 ypoBeHb.

IIpuBoaUTH NpUMepPbI: HEOSCHBIX TEJI, BXOAIINX B cOCTaB BeceneHHoH, miiaHeT 3eMHOM TPYIIbI U IJTAHET-TUTAaHTOB, MaJbIX Teld COJIHEUHOM CHCTEMBI,
TENECKOTIOB: pepakTOpoB U PeUIEKTOPOB, PAIUOTEIESCKOTIOB; PA3IMYHBIX BUIOB W3JIyUeHUsI HEOSCHBIX TEJI; PA3IMYHBIX 10 (OpPME CITyTHUKOB TUIAHET.

OOBbSICHATD: HCTJ'ICO6pa3HO€ JABWKCHUC IJIAHET, BOBHUKHOBCHUC ITPUJIMBOB HA 3€MJ'IC; JBMXKCHHCEC T10JII0CA MHpa cpeaun 3Bé3)1; COJIHCYHBIC U JTYHHBIC 3aTMCHUA |
SABJICHUC MCTCOpPA; CYIIECTBOBAHNA XBOCTOB KOMET, MUCITIOJIb30BAHHA PA3JIMYHBIX CITYTHUKOB B aCTPOHOMHU U HAPOJAHOM XO3SMCTBE.

OneHuBark: TeMneparypy 3BE3/ IO UX IBETY.

Ha ypoBHe npuMeHeHHUs B TUIIMYHBIX CUTYaILUAX

1 ypoBenn

YMmeTh: HaXoUTh Ha HeOe Hanboiee 3aMETHBIE CO3BE3/IUS U SIPKUE 3BE3IBL;

OTHCHIBaTh: OCHOBHBIE TUIIHI HEOECHBIX TEI U sIBJICHU BO BeeneHHol, ocHOBHbIE 00beKThl COIHEYHON CHCTEMBI, TEOPUU MpoucX0oxkaeHrs CONHEYHON CUCTEMBI;
OTpeAeNsaTh pa3Mepsl 00pazoBaHuil Ha JIyHe; pacCUMTHIBATh AAaTy HACTYIUICHHS 3aTMEHUI; 000 CHOBBIBATh HCIIOIb30BAHNE UCKYCCTBEHHBIX CIYTHUKOB 3E€MIIH B
HApOJHOM XO3SIIICTBE U HAYYHBIX UCCIIETOBAHUSIX.

IIpumeHsTh: MapHUKOBBIHN A (DEKT A 00BICHEHHS YCIOBUN HA MJIaHETaX.

2 ypoBeHb

YMeTh: IPOBOIUTH NMPOCTEHIINE ACTPOHOMUYECKHE HAOIIOEHHS;

OO0bsICHATD: H3MCHCHHUE (baB .HYHBI, pa3iniue MExKIAy FCOHGHTqueCKOﬁ u FGHHOHCHTqueCKOﬁ CUCTCMAaMH1 MHpPaA;

OnuchIBaTh: OCHOBHBIC OTINYMS INIAHET —TUTAHTOB OT IIAHET 36MHOM rpyHIibl, (I)I/I3I/I‘-IGCKI/IG IpOLECCChI 06pa30BaHI/I}I COIIHEYHO# CHCTEMBEL.



Ha YPOBHEC NIPUMEHEHUS B HCCTAHAAPTHBIX CUTyallUSIX

1 ypoBeHb

O000mAaTh: 3HaHUS: 0 PU3HUECKUX PA3TUUMAX IJIAHET, 00 00pa30BaHUH IJIAHETAPHBIX CUCTEM Y IPYTHX 3BE3L.

CpaBHUBATh: pa3Mepbl HEOCCHBIX TEJ; TEMIIEPATypPhI 3BE3]T Pa3HOTO I[BETA; BO3MOKHOCTH HAa3€MHBIX i KOCMUYECKUX HAOTIONCHUH.

IIpuMeHATH :MOTydeHHBIC 3HAHUS ISl OOBSICHEHUS] HEU3BECTHBIX paHee HEOSCHBIX SBJICHUN U MPOLIECCOB.

JlabopaTopHbie paGoThbI.

S LhowbdE

YyeOHo-TeMaTHYECKHUH MJIAH.

HccnenoBannue paBHOYCKOPEHHOTO MPSIMOJIUHENHOTO ABUKEHUS. »
N3yuenue koneOaHui MaTEMaTUYECKOTO U MIPYKMHHOTO MasTHUKOB.
N3mepenue yckopeHus CBOOOAHOTO MaJA€HUS ¢ TOMOIIbIO MATEMATUYECKOTO MAasATHHKA.
N3ydenue sBiaeHMS 2IMEKTPOMarHiTHOW HHIYKLINH.
Omnpenenenne pa3MepoB JIyHHBIX KPaTepOB.

Omnpenenenre BEICOTHI U CKOPOCTH BBIOpOCA BEIleCcTBa U3 ByJIKaHa Ha cimyTHuke FOmurepa Moy

7. Atorosoe mosropenue (94)

HasBanue riaBbl KonunyectBo KosmmuecTBo KosmuecTBo
4acoB KOHTPOJIBHBIX paboT | J1a00paTOPHBIX padoT

1 | 3aKOHBI MEXaHUKH 31 3 1
2 | MexaHnuveckue KojaeOaHus U BOJIHBI 8 2
3 | DnexTpoMarHuTHeIE KOJeOaHus U BOJIHBI 20 2 1
4 | DneMeHTHI KBaHTOBOM (PU3UKU 16 2 -
5 | Bcenennas 12 1 2
6 | UToroBoe moBTOpEHHE. 9
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1. IInanupyemble pe3yJibTaThbl H3y4eHHs Y4eOHOIO MpeaMeTa.

[Tporpamma no3BosisieT JOOUBATHCA CIEAYIOMINX PE3yIbTaTOB OCBOEHHS 00pa30BaTENbHON IPOrpaMMbl OCHOBHOTO 001IeT0 00pa3oBaHuUsI.

Juunocmnuie:

JInuHOCTHBIMU pe3yibTaTaMu 00ydeHus: (PU3HKEe B OCHOBHOM LIKOJIE SBIISIOTCS:

Pa3BUTHUEC MMO3HABATCIIBHBIX UHTCPECOB, MHTCIIJICKTYAJIBHBIX U TBOPUCCKUX CII0COOHOCTEM yqamiuxcs,

yOEXKJEHHOCTh B BO3MOKHOCTH [T0O3HABAaHUS IPUPO/IbI, B HEOOXOJUMOCTH Pa3yMHOTO UCTOJIb30BaHUSI TOCTHKEHUN HAYKU M TEXHOJOTUN AJIst
JabHENIIIEr0 pa3BUTHSI YEJIOBEYECKOTO 00IECTBA, YBaXKEHUE K TBOPLIAM HAYKU U TEXHUKHU, OTHOIIIEHHE K (PU3MKE KaK K 3JIEMEHTY 00IIeUYeI0BEYeCKOM
KYJIbTYpBHI;

CaMOCTOSITEIBHOCTD B MPUOOPETEHUN HOBBIX 3HAHUM U MPAKTUUYECKUX YMEHUM;

TOTOBHOCTb K BHIOODPY )KM3HEHHOTO ITyTH B COOTBETCTBUU C COOCTBEHHBIMU UHTEPECAMH U BOZMOXKHOCTSIMHU ;

MOTHBAIUS 00pa30BaTEIbHON ACSITETLHOCTH NIKOJbHUKOB HA OCHOBE TMYHOCTHO-OPUEHTHPOBAHHOTO MOIX0/1a;

(hopMHpOBaHKE LIEHHOCTHBIX OTHOIIEHUN APYT K APYTY, K YUUTENIO0, K aBTOPaM OTKPBITHI U N300peTeHH, K pe3yabTaTaM 00ydeHHUs.

y y4anuxcs Oyayt copMUpOBaHBI:

OTBCTCTBCHHOC OTHOIICHUE K YYCHUIO, TOTOBHOCTE U CIIOCOOHOCTH 06yqa}0mnxc;1 K CaMOpPa3BUTUIO U caM006pa303aHmo Ha OCHOBE€ MOTHBAaLlUH
K O6y‘I€HI/IIO H IIO3HAHHIO,

YMEHHE SICHO, TOYHO, FPAMOTHO M3JIaraTh CBOM MbICIU B YCTHON U MUCbMEHHON pPe4M, HOHUMATh CMBICII IOCTABJICHHOM 3a/jauu, BHICTP aUBaTh
apryMEeHTalUIO0, IPUBOIUTH IPUMEPHI U KOHTPIPUMED;

OCHOBBI HKOJIOIMUYECKON KYJIbTYpPbl; IOHUMAHUE LIEHHOCTH 370pOBOr0 00pa3a xKHU3HH;

(dbopMupoBaHHE CIOCOOHOCTH K SMOLIMOHATBHOMY BOCTIPHATHIO (DU3NYECKUX 3a/1ad, PELICHUH, pacCy X 1eHHH;

YMEHHUE KOHTPOJIHUPOBATH NMPOLIECC U PE3yNbTaT yueOHO! AeATEIbHOCTH;

y y4amuxcs MOTyT ObITh c(hOPMUPOBAHBI:



® KOMMYHHUKATHBHAs KOMIIETCHTHOCTh B OOIICHUU U COTPYJAHUYECTBE CO CBEPCTHUKAMH B 00pa30BaTEIbHOMN, YI€OHO-UCCIIEA0BATEILCKOM, TBOPUECKOHN H
JIPYTUX BUAAX ACSITEIbHOCTH,
® KPUTUYHOCTH MBIIUICHUS, YMEHUE PACIIO3HABATH JIOTHYECKA HEKOPPEKTHBIC BHICKA3bIBAHNUS, OTINYATH THIIOTE3Y OT (PaKTa;
® KpEeaTUBHOCTbH MBIIUICHUS, MHULIUATUBBI, HAXOTYUBOCTH, AKTUBHOCTHU P PELICHUU 33]1a4.
Memanpeomemnmnuie:

MeranpeqMeTHBIMH pe3yibTaTaMu 00ydeHHs (PU3UKe B OCHOBHOM IIIKOJIE SIBIISTFOTCS:

OBJIAACHUEC HAaBbIKaMH CaMOCTOATCIIBHOT'O HpI/I06p€TeHI/I$I HOBBIX 3HaHI/II\/JI, oprannu3anvun y‘IG6HOI>i JACATCIBHOCTH, ITIOCTAHOBKH IIGJ'IGI\/'I, IJIaHUPOBAHUA,
CaAMOKOHTPOJIA U OUCHKH PE3YJIbLTATOB CBOCH ACATCIIBHOCTHU,; YMCHUAMMU NPCABUACTD BOSMOXKHBIC PE3YJIbTAaTbl CBOUX )IGI\/’ICTBI/II\/'I ;

MOHUMAaHKE Pa3INunuil MEXy UCXOJHBIMU (PAaKTaMU U TUIIOTE3aMU JIJIsl UX OOBSICHEHHS], TEOPETUYECKUMH MOJEISIMU U pealbHbIMU 00bEKTaMH,
OBJIaJIEHUE YHUBEPCAIbHBIMHU Y4€OHBIMU AEUCTBUAMH Ha IpUMEpax TUIOTE3 Ui OOBbSICHEHUS U3BECTHBIX (PAKTOPOB U SKCIIEPUMEHTAIILHOM MTPOBEP KU
BBIJIBUTa€MBIX THIIOTE3, pa3pab0TKN TEOPETUUECKUX MOJIETICH MPOLIECCOB U SIBICHUI;

(dhopMupoBaHUE YMEHUN BOCTIPUHUMATD, TIepepadaThIiBaTh U MPEABIBISITH HHPOPMAIIHIO B CJIOBECHOM, 00pa3HOM, CHMBOJIUYECKOHN (hopmax,
aHAIM3UPOBATH U TIepepadaThIBaTh MOJIYICHHYIO HH(POPMAIIHIO B COOTBETCTBUH C TIOCTABJICHHBIMHU 3a/1a4aMU, BBIJICTSATh OCHOBHOE COJICP)KaHNE
MIPOYUTAHHOTO TEKCTa, HAXOJUTh B HEM OTBETHI Ha MOCTAHOBJIEHHBIE BOIIPOCHI U U3JaraTh €ro;

® pUOOpETEeHHE OMbITAa CAMOCTOATEIHHOTO MOKUCKA, aHAIN3a U 0TOOpa MH(OPMALIUU C UCTIONH30BAHUEM Pa3IMUYHBIX HICTOYHUKOB U HOBBIX
MH(OPMALMOHHBIX TEXHOJOTUHN AJISl pellIeHHs TT03HABATEIbHBIX 33/1a4;
® pa3BHUTHE MOHOJOTMYECKON U TUATOrMYECKON peyr, YMEHHUS BbIPaKaTh CBOM MBICIIU U CTIOCOOHOCTH BBICIIYIIMBATH COOECEIHHKA, IOHUMATh €T0 TOUKY
3peHusi, MPU3HABATh MIPABO JPYroro 4YejoBeka Ha MHOE MHEHHUE;
® (opmupoBaHue yMeHHI paboTaTh B IPYIIE C BBIIOIHEHUEM Pa3IMUHbIX COLUAIbHBIX POJIEH, MPEACTABIATh U OTCTAUBATh CBOU B3TJISABI U YOCKICHNUS,
BECTHU JUCKYCCHIO.
peryJasiTuBHbIE

O6y‘{aIOH_II/I€CSI Hay4daTrcA:

(dbopMynUpoBaTh U yEpKUBATh YUEOHYIO 3a1a4y;

BBIOMPATh AEUCTBHS B COOTBETCTBUU C ITOCTABJICHHOM 3a/1aueil M yCIOBUAMHU €€ peanu3aliii;

IUTAHUPOBATh MYTH JIOCTHXKEHHUSI 11eJIel, 0CO3HaHHO BhIOMpaTh Hanbosee 3¢ppekTuBHBIE CIOCOOBI peleHns ydeOHbIX U O3HaBaTeIbHbIX 33/1a4;
IIPEIBUJIETh YPOBEHD YCBOCHMSI 3HAHUM, €T0 BPEMEHHBIX XapaKTEPUCTHK;

COCTaBJIATH IUIAH U MOCJEI0BATEIBHOCTD JICHCTBU;

OCYIIECTBISATH KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOIUMbIE KOPPEKTUBBI;



® QJIeKBATHO OIICHWBATH MPABMWILHOCTH WU OIIMOOYHOCTH BBHITIOJIHEHHS YUeOHOH 3a/1auu, €€ 0OBEKTHBHYIO TPYJIHOCTh M COOCTBEHHBIE BO3MOXKHOCTH €&
peuieHus;

O6yanOHlHCCSI IMoJIydaT BO3MOKHOCTb HAYUHUTBHCA:

OIIPENENATh NOCIEI0BATEILHOCTD IIPOMEXYTOUHBIX 1IEJIEH U COOTBETCTBYIOLIUX UM JIEUCTBUH C Y4ETOM KOHEYHOTO pE3ysibTaTa;
MPEABUIECTh BOBMOXKHOCTH MOJyYEHUSI KOHKPETHOIO pe3yNbTaTa PY PELICHUH 3a/1a4;

OCYILECTBIIATh KOHCTATUPYIOLIUI U IPOTHO3UPYIOLIUI KOHTPOJIb IO PE3YIbTATy U MO CHOCO0Y eHCTBUS;

BBIIEIATH U OPMYIHPOBATH TO, YTO YCBOCHO U YTO HY)KHO YCBOUTH, ONIPEAEIATh KAUECTBO U YPOBEHb YCBOCHUS;

KOHLIEHTPUPOBATh BOJIIO JJISl IPEO/I0JICHUS HHTEIIEKTYaIbHBIX 3aTPYAHEHUN U (PU3NUYECKUX MPENSATCTBUI;
N03HAaBaTe/IbHbIE

oOyuaroluecs: Hay4aTcs:

CaMOCTOSITEJIPHO BBIACIATH B (POPMYTUPOBATH MTO3HABATEIBHYIO 11€7Th;

HCIIOJIb30BaTh O0IIKE MPUEMBI PEIICHUS 3a/1a4;

MIPUMEHSATH MMPABIJIA U TI0JIb30BATHCS MHCTPYKIIUSIMUA U OCBOCHHBIMH 3aKOHOMEPHOCTSIMH;

OCYIIIECTBJISITh CMBICIIOBOE UTCHHUE;

CO3/1aBaTh, MPUMEHATH U MTPEOOPa30BHIBATH 3HAKOBO-CUMBOJIUYCCKHE CPEICTBA, MOJICTH M CXEMBI JJIs1 PEIICHUS 33714,

HAXOJHUTh B PA3JIMYHBIX UCTOUYHUKAX UH(DOpPMAIUIO, HEOOXOAUMYIO JJISl PELICHUSI MaTeMaTUYECKUX MPoOJIeM, U MPECTaBIATh €€ B MOHATHOU (opme;
MIPUHUMATD PEIICHUE B YCIOBUSIX HEMOJHOM U N30BITOYHOM, TOYHOM M BEpOSITHOCTHOU MH(pOpMaIUK;

o6yqa10mﬂec;1 MoJiy4aT BO3MOXKXHOCTb HAYUYUTBCA:

® yCTaHaBJIMBAaTh NPUYHUHHO-CJIICACTBCHHBIC CBA3H, CTPOUTH JJOTUYCCKHUE PACCYXKACHHUA, YMO3AKITHOUCHU A (I/IHIIYKTI/IBHBIC, ACAYKTUBHBIC U I10 aHaJ'IOFI/II/I) u
BBIBO/JBI,

® (hopMupoBaTh yueOHYIO U OOIICIIOIB30BATEILCKYK KOMIIETEHTHOCTH B 00JIACTH UCTIOJIb30BaHUS HHYOPMAITHOHHO -KOMMYHHKAIIMOHHBIX TEXHOJIOTHIMA
(MKT-KOMMIETEeHTHOCTH);

BUJIETh (PU3UYECKYIO 33/1a4y B APYIUX TUCHMIIMHAX, B OKPYKAIOIIEH KU3HH;
BBIJIBUT'aTh TUIIOTE3bI NIPH PEIICHUH Y4eOHBIX 3a/1a4 U MOHUMATh HE0OX0AUMOCTh UX MPOBEPKU;
IUIAHUPOBATh U OCYIIECTBIIATH JAESITEIbHOCTD, HANIPABIEHHYIO HA PEIIEHUE 3a7jad UCCIIE0BATEIBCKOTO XapaKTepa;

BbIOMpaTh HanboJee palrnoHaIbHble U 3(PPEeKTUBHBIE CIOCOOBI peleHHs 3a1a4;



® UHTEPHPETHPOBATh HHPOPMALUH (CTPYKTYPUPOBATH, IEPEBOAUTH CIUIOIIHOM TEKCT B TAOJIHILy, TPE3EHTOBATH NOJIYYEHHYIO HH(OPMAIHIO, B TOM YHCIIE C
nomo1sro UKT);

® OIleHUBATh HHPOPMAIUIO (KPUTHYECKAs OLIEHKA, OLIEHKA JOCTOBEPHOCTH);
® YCTaHaBIIMBATh MPUYMHHO-CIIEJICTBEHHEIE CBSI3H, BRICTPAUBATH PACCYKIEHUS, 0000IICHMS;

KOMMYHUKATHBHBIC

oOyyJaronuecst Hay4aTcs:

® OpraHu30BBIBATH YU€OHOE COTPYIHHYECTBO U COBMECTHYIO JIEATEIHHOCTh C YIUTEIEM M CBEPCTHUKAMH: OTIPEICIISITh IEJIU, pacipeensaTh GYHKIIUA 1
pOJIH YUaCTHHKOB;

® B3aUMOJICHCTBOBATh M HAXOUTh 001IME CLIOCOOBI paboThI; paboTaTh B IpyIIe: HAXOAUTh OOIIee pellieHre U pa3pemiaTh KOHQJIUKTH Ha OCHOBE
COTJIaCOBAHUS MO3UIMM U y4€Ta UHTEPECOB; CIyLIaTh NapTHEPA; GOPMYIUPOBATh, APTYMEHTUPOBATh U OTCTAUBATH CBOE MHEHUE;

MIPOTHO3WPOBATH BOSHUKHOBEHNE KOH(DIIMKTOB MPH HATUIUH PA3HBIX TOUEK 3PCHHS;
paspemniaTh KOH(PIUKTHI HA OCHOBE Y4ETa HHTEPECOB M MO3UITUI BCEX YIACTHUKOB;

KOOPAWHHUPOBATH U IPUHUMATE Pa3JIMYHBIC ITIO3UIIUHU BO BSaHMO}IeﬁCTBHH;

apryMEeHTHPOBATh CBOIO MO3UIIMIO U KOOPAWHUPOBATH €€ C MO3ULUAMU NapTHEPOB B COTPYTHUUECTBE MPHU BHIPAOOTKE OOIIETO PEIICHHUs B COBMECTHOM

JeSTETbHOCTH.
2. Kputepum omeHKH

O!!eHKa YCTHBIX OTBETOB YYAIIIUXCHA
Ouemca «5» CTaBUTHCSI B TOM ci1ydac, €Clin y‘laH.IHfIc;I IIOKa3bIBA€CT BEPHOC IOHUMAHUEC (1)PI3H‘I€CKOI71 CYHIHOCTH PaCCMATPUBACMBIX SIBJICHUH U

3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHIA, a TaK K€ MPAaBUIBHOE ONpeieicHne GU3NICCKUX BEITHUUH, X €AUHHUII U CIIOCOOOB U3MEPEHUS: MPABUIILHO BBITIOJIHSACT
YEePTEIKU, CXEMBI B TpaUKH; CTPOUT OTBET MO COOCTBEHHOMY ILJIaHY, COTIPOBOXK/IAET paccka3 COOCTBEHHBIMH ITPHUMEPAMHU, YMEET IPUMEHSTh 3HAHUS B HOBOH
CUTYallUU TIPY BBIITOJHEHUN TIPAKTUYECKUX 33aJJAHHIT; MOXKET YCTAHOBHUTD CBSI3b MEK/Y U3Y4aeMbIM U paHEe U3YUYCHHBIM MAaTEPHUAJIOM I10 Kypcy (H3HMKH, a TAKKE
C MaTepuajoM, YCBOSHHBIM IPH U3YUCHHUH JPYTUX MPESIMETOB.

OuneHka «4» CTaBUTHCS, €CJIM OTBET YUEHUKA YIOBIETBOPSET OCHOBHBIM TPEOOBAHHIM Ha OLIEHKY 5, HO JIaH 0€3 MCIOJIb30BaHUs COOCTBEHHOTO TJIaHa, HOBBIX
PUMEpPOB, O0e3 MPUMEHEHHS 3HAHHI B HOBOH CUTYAIMH, 6€3 HCIIOJIh30BaHUs CBSA3EH C paHee H3yYeHHBIM MAaTEPUAIIOM U MaTEPHUAIOM, YCBOCHH bIM IPH U3YUCHUH
Jp. TIPEMETOB: €CJIM YYalIHics JOMYCTHII OJTHY OITUOKY MM He 0oJiee IBYX HEOUETOB U MOXKET UX UCIIPABUTh CAMOCTOSTEIILHO WM C HEOOJIBIION TIOMOIIBIO
YUHUTEJIS.

Ouenka «3» CTaBUTHCS, €CIIH yYaIIHCS MPaBUIBLHO MOHUMAET (PU3MUECKYIO CYIIIHOCTh PACCMaTPUBAEMbIX SIBICHUN U 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTC S
OTJIebHBIE MPOOEThl B YCBOCHUHU BOTIPOCOB Kypca (DU3HUKH, HE MPEMATCTBYIONINE NalbHEHIIIEMy YCBOSHUIO BOIIPOCOB MPOTPAMMHOT0 MaTepuania: yMeeT
MIPUMEHSTH MMOJTyUYEeHHBIC 3HAHUS IPU PEIICHUH MPOCTHIX 3aj1au C UCTOJIb30BAaHHEM FOTOBBIX (JOPMYI, HO 3aTPYAHSIETCS NP PEIICHUH 3a/1a4, Tpe OyIOImMnX
npeoOpa3oBaHusi HEKOTOPBIX GOopMYJ, TOMYCTHI He OoJiee OAHON Tpy0oii OmKMOKK U ABYX HENOUYETOB, He OoJiee 0/1HOM rpyOoit U 0JHON HerpyOoit oMok, HE
6onee 2-3 HerpyObIX OMINOOK, OTHOIM HETPYOO OMIMOKU U TPEX HEAOUYETOB; TOMYCTUI 4-5 HEAOUYETOB.



Ouemca «2» CTaBHUTCA, €CIIN yqanmﬁca HC OBJIaACII OCHOBHBIMU 3HAHUSAMHA U YMCHUSMU B COOTBETCTBUU C TpCGOBaHI/ISIMI/I nporpaMMbl U JOITYCTHUIL 00JIbIIIE
OIIMOOK U HCIIO‘-IéTOB k(2% H€O6XOI[I/IMO JJI1 OOCHKH «3».

OueHka KOHTPOJILHBIX padoT
Ouenka «5» craButcs 3a pab0Ty, BBIMOJTHCHHYIO TOJTHOCTBIO 0€3 OMUO0K W HEITOYETOB.

Ouenka «4» ctaBuTCs 32 pabOTy BBIMOJIHEHHYIO IOJHOCTHIO, HO NP HAIWYHMH B HEll He O6oJiee 0JHOM rpy0oii 1 0THOW HETrpyOoi OIMOKH U OJTHOTO HE0uETa,
He 0ojiee TPEX HEMOUETOB.

Ounenka «3» cTaBUTCS, €CJIM YYEHUK IIPABHIIBHO BBIIIOJIHUI HE MeHee 2/3 Bceil

paboThl UM TOMYCTHII HE Oojiee 0AHOM rpyOOii OIIMOKY U.JIBYX HEZOUYETOB, HE Oosiee 0JHOM rpy00il omMOKH U 0HOM HErpyOoi onOKy, He OoJiee Tpex
HerpyObIX OIIMOOK, OJHON HErpyOON OLIMOKM U TpeX HEeAO0YETOB, MpU Hamuuuu 4 - 5 HEJOUETOB.

OuneHka «2» CTaBUTCS, €CIIM YUCIIO OIMIMOOK M HEJIOUETOB NMPEBBICUIIO HOPMY JUIsSl OLIEHKU 3 UJIU MPaBUIILHO BHINIOJHEHO MeHee 2/3 Bcell paboThl

Onenka j1ad0paTOPHLIX padoT

Ouenka «5» CTaBUTCS, €CITHM YJYAIIUICS BBITIOIHSAET PaboTy B MOJHOM 00BeMeE ¢ COOII0/IEHHEM HEOOX0AMMO MOCIEA0BATEIbHOCTH TTPOBEICHHS OIIBITOB U
H3MepeHHI>i; CaMOCTOATECIBbHO U paHI/IOHaJ'H)HO MOHTI/IpyeT HGO6XOJII/IMOC 060py)1013aHHe; BCC OIIBITHI HpOBO)II/IT B YCJ'IOBI/ISIX 158 pe)KI/IMaX, O6CCHC‘-II/IBaI-OHII/IX
HOJ'Iy‘—IeHI/Ie HpaBI/IJILHBIX peSYHBTaTOB U BBIBOIOB; CO6J'IIO)13€T TpC6OBaHI/I$[ HpaBI/IJ'I 6630HaCHOCTI/I pr,}la; B OTUCTEC HpaBI/IJ'IBHO nu aKKypaTHO BBITIOJIHACT BCEC
3aIImucy, Ta6J'II/IHI)I, pI/IcyHKI/I, qepTencH, l"paCbI/IKI/I, BBIYMCIICHHUSA, HpaBI/IHBHO BBITIOJIHACT aHAJIN3 HOFpeI_HHOCTeI\/’I.

Ouenka «4» CTaBUTCS, €CITHM BBITIOJHEHBI TPEOOBAHUS K OIIEHKE «5» , HO OBLIO JOIYIIECHO JIBa - TPH HEI04YeTa, He 00jiee OJHOM HErpyOoi OIMOKH 1 OJTHOTO
HeIoYEeTa.

Ouenka «3» CTaBHUTCs, €CIM paboTa BBHINOJHEHA HE TOJHOCThIO, HO O0BEM

BBITIOJTHEHHOM YacTH TAaKOB, ITO3BOJIAECT MOJIYYHTh TPABHIIbHBIE PE3YJIbTAaThl M BBIBOJIBI: €CJIM B XOJI€ MMPOBEJACHUS OIBITA U U3MEPESHUN OBLIN JOTYIICHBI
OIITHOKH.

Ouenka «2» CTaBHUTCs, €CIM paboTa BBHINOJHEHA HE TOJHOCThIO M 0OBEM BBIMOJHEHHOM YacTH PabOTHI HE MO3BOJISET CAENATh MPABUIbHBIX BBIBOJIOB:
€CJIM OIIBITBI, U3MEPEHHMS, BRIUMCIICHUS, HAOJIIOICHHSI TIPOU3BOIUIIUCH HEMTPABUIILHO

Bo Bcex ClIydasaXx O€HKa CHMXKACTCA, €CJIM YUCHHUK HE CO6J'IIOI[3J'I TpC6OBaHI/I${ IMpaBUJI 0e301acHOCTH Tpyaa.

3. YueOHO-MeTOAMYECKOE O0ecIeueHne

[Tpumepnas nporpamma 1o npeameram. @usnka 7 — 9 knaccesl.( Ctannaptel Broporo nokosenus). Mocksa: ITpocsemenue. 2010r.
Paboune nmporpammel. @usmka 7 — 9 kiaccbl. YueOHO-MeToandeckoe nocodue, coctapurenb Tuxonosa E.H.. Mocksa. Jlpoda. 2018r.

dusnka 9 xinacc. YueOHUK 11 yyamuxcs ooduieoopazoBatenbHbix yupexaenuii /H.C. Ilypeimesa, H.E. Baxeesckast —M: JIpocda, 2021r.



a. Kabapmun O. @., Opno B. A. ®usuka. Tectsl. 7-9 knaccel.: YuebH.-meroa. nocodue.— M.: JIpocda, 2005

b. Tasera «lcentsdps» npuinoxkenue «Ou3nkay

C. A. B. JlykbsiHoBa «YuuMcs pemats 3a1a4uu. ['otoBumces k EI'D» 7 knace. uza. «urtemnekr- Lientp»
d. 4..A.E.MapoH, E.A.Mapon ®usuka 7 knacc. Jlunakruueckue matepuansl. M3a. [Ipoda
e. 5..C.A.BapnamoB u ap. DKCIIEpUMEHTAIILHBIC 33/1a4H Ha ypoKaxX (GU3HKHU U Pu3ndeckux oymmiuanax.M3n. MITHMO
e  denepanbHbIil rOCYAAapCTBEHHBIN 00pa3oBaTeNbHbII CTaHAapT [D5eKTpOHHBIH pecypc]. — Pexum JocTyna:

http://standart.edu/catalog.aspx?Catalog=227

e (Caiit MuHucrepcTBa 00pa3oBanus U Hayku Poccuiickoit @enepannn// oduiinanbHelil cailT. — Pexxum goctyna: http://MunoO6puayku.pd/
e Meroanueckas cinyx6a. U3marensctBo «BMMHOM. Jlabopatopust 3Hauuit» [DnekTpoHHbIN pecypc]. — Pexxum goctyma: http://metodist.lbz.ru/

o dwusuka: eKEHeICIbHOE yIeOHO-METOINIEeCKOE MPHIoKeH e K ra3ere «IlepBoe centsops». http://fiz.Iseptember.ru.

o @enepanpHOE TOCYAApCTBEHHOE YupexiaeHue «locymapCTBEHHBIN HAyYHO-UCCIIENOBATEILCKHN WHCTUTYT HWH(POPMAIIMOHHBIX TEXHOJIOTHH W
TelleKOMMYyHUKarmiiy: http://www. informika.ru/

e [lyreBomurtens «B Mupe Hayku» Jjisl IKOJIbHUKOB:
http://www.uic.ssu. samara.ru/~nauka/

e Merasuuukioneaus Kupumia u Medoaus: http://mega.km.ru/

e Caiit sHnmxiioneauii: http://www.encyclopedia.ru/

e DJEKTPOHHBIE 00pa30BaTeNIbHBIE PECYPCHI K yueOHuKaM B Equnoit kotekimun Www.school-collection.edu.ru

- http://www.fizika.ru - snekrponHslie y4eOHUKH 110 HUHKE.

- http://class-fizika.narod.ru - uaTEepecHbIc MaTepHaIbl K ypoKaM (pU3HMKH MO TEMaM; TECThI 10 TeMaM; HarJIAHbIE M/M OCOOHS K YPOKaM.
- http://fizika-class.narod.ru — Bumeo OmbITH Ha ypOKax.

- http://www.openclass.ru -iudposie 06pa3oBaTeIbHBIC PECYPChI

- http://www.proshkolu.ru -6u6mmoreka — Bcé mo nmpeamety «Duszukar

HoytOyk, mpoekTop, UHTEpaKTUBHAs JT0cKa, Iiu(poBas 1adopaTopus «Touka pocTay.


http://standart.edu/catalog.aspx?Catalog=227
http://минобрнауки.рф/
http://metodist.lbz.ru/
http://fiz.lseptember.ru/
http://www/
http://informika.ru/
http://www.uic.ssu/
http://samara.ru/~nauka/
http://mega.km.ru/
http://www.encyclopedia.ru/
http://www.school-collection.edu.ru/

KaJ’[eHZ[apHO-TeMaTI/I‘{eCKOQ IJIAHUPOBAHUE

Ne | lara mpoBeneHust Tema ypoka JdomaiHee 3aganue
I1aH ‘ (pakr
1: 3akoHbl MexaHuKH. - 31 4
1 4.09 OCHOBHBIE ITIOHSITUS MEXAHUKH. § 1;3amanue 1 wiu P. T. 3aganus 4, 7—12
2 6.09 . § 2; 3amanue 2 (1—3) wmm P. T. 3amanmst 13,
PaBHOMEpHOE TIPSIMOTMHEWHOE IBHKCHUE. 1820
3 7.09 Pemenue 3aa4 o teme " PaBHOMepHOE IBHKEHHE" . 3anmanue 2 (4, 5); P. T. 3amanue 24.
4 11.09 OTHOCHTEIFHOCTh MEXAHUYECKOTO IBIKEHMUS. § 3; 3amanue 3 miau P. T. 3aganus 28—30
5 13.09 VYckopenne. PaBHOyckOpeHHOE MPSAMOJIMHEHHOE IBIKEHIE 3 4, 5; sanamma 4 (1, 2), 5 (2, 3) mm P. T.
P ) yexop p 1 ’ 3aganus 36, 39—41.
6 14.09 I'paduku 3aBUCUMOCTH CKOPOCTH OT BPEMEHU MPU PABHOYCKOPEHHOM § 6: sananie 6,
TIBUKCHUH.
7 18.09 [lepemernieHue npy paBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBM)KEHUU. § 7; 3amanue 7 (1—3); P. T. 3aganus 50%*, 52.
8 20,.09 Pemenue 3a71a4 1O Teme «H?'peMemeHHe IPA PAaBHOYCKOPEHHOM § 7 MOBTOPHTH
MIPSIMOJIMHEHHOM JIBVOKCHHH .
9 21.09 JIa60paTopliaﬂ paborta Nel I/'I'CCJ'IC,ZLOBaHI/Ie PaBHOYCKOPEHHOTO Sananue 7 (5): P. T. sananus 53, 54.
MPSIMOJIMHEHHOTO JIBUKCHHSL.
. k
10 25.09 CBOGOIHOE NTANCHHE TEL. 368, ggfaﬁne 8 (1,2,4%)wm P. T. 3ananus 55,
11 27.09 N § 9, 10; 3amanme 9 (1—3) wm P. T. 3amanus
JIBYDKEHUE TEJ 10 OKPYKHOCTH C TMTOCTOSIHHOH 110 MOJTYJIFO CKOPOCTEIO. 64.68. 70
12 28.09 Pemenne 3agau mo reme " PaBHOyCKOpEeHHOE BIKEHHE . P. T. 3amanug 22, 49, 51, 61, 69.
13 2.10 KontponbHas padorta Nel" Mexannueckoe aBuxeHue". 3amanue 9 (4); P. T. 3amanue 63%*.
14 410 e . o § 11, 12; 3aganue 10, 11 uou P. T. 3apanus
pBBIii 3ak0H HbroTOHA. 7174, 77, 83.
15 5.10 BzaumoneiictBue ten. Macca Tena. Bamanus 71—74, 77, 83.
16 16.10 . § 13, 3amanms 12 (1—3), 13 (1, 2) umu P. T.
Bropoii 3akon HeroToHa. saxatus 84— 86, 88, 90,
17 18.10 Tperwuii 3akon HerotoHa. 14; 3amanus 12 (4—=6), 13 (3)
18 19.10 JBHKeHUE HCKYCCTBEHHBIX CIIYTHHKOB 3eMmm § 15, 3amanus 14 (1,4) wnu P. T. 3ana_ Hus
CHUE HUKYCUTROIHBIX CHYTHIKOR JoMint 102, 104, 107—109, 112, 114,
19 23.10 HeBecomocTs n nieperpysku. 8§ 15, 16;
20 25.10 JBIKenue Tea 1 HCTBIEM HECKOMLKIX CILL § 17; 3amanue 16 (1—3) wm P. T. 3apanus
€HHe TeJia MO/ JeWCTBUEM HECKO CHIL 115, 116, 118,




21 26.10 Pemenne 3agau o teme " 3akonsl Herorona'. igga}g; 15(2), 16 (4); P. T. samamma 113, 127,
22 30.10 KonTtponwHas padora Ne2" 3akonsl HeroToHa". saganms 113, 127, 129, 132.
23 1.11 VIMmystbe Tena 3aK0H COXPAHEHHS HMIYTbca 8 18, 19; 3ananus 17 (1—4) unu P. T. 3ananus
' 133, 134, 136, 140, 146.
24 2.11 Pemenue 3a1a4 o Teme « 3aKOH COXpaHEHUs! UMITYJIbCAY. § 18, 19; noBTOpPUTH
25 6.11 § 21; 3amanue 18 (1); P. T. 3amanus 147, 148,
Mexanndeckasi paboTa U MOIIIHOCTb.
149, 160.
26 8.11 Pemenue 3agau mo reme « Mexanudeckasi pabota u MOIITHOCTB. § 21; 3apmanue 18 (2);
27 9.11 § 21; 3amanue 19 wim P. T. 3aganus 162— 164,
Pabota 1 moTeHIMaTbHAS] SHEPTHS. 167
28 13.11 PaboTa u kuHeTHUECKast PHEPT Ul § 22; 3amanme 20 unu P. T. 3amanus 172, 173.
29 15.11 . § 23; 3amanme 21 umum P. T. 3aganus 177, 178,
3aKOH COXPAaHCHUS MEXaHHUECKON SHEPTHH. 180, 186.
30 16.11 Pemenue 3a1a4" 3aKoH cOXpaHSHHsI MEXaHUYECKON YHEpTruu'. 3amanue 18 (2, 5); P. T. 3aganus 144, 145,
31 27.11 KontponpHaas padota Ne3 o teme " 3aKoHbI cOXpaHeHUs " P.T. zaganus 144, 145, 156, 169, 175.
2: Mexann4yeckue KoJe0aHusi M BOJIHBI. - 8 4
32 29.11 . . § 24; 3amanwme 22 nium P. T. 3aganus 188— 191,
MatemaTuueckuil U IPYKUHHBIN MasiTHUKHU. 194
33 30.11 ITepuop xosiebaHN MaTEMAaTUUECKOTO M MPY>KUHHOTO MasiTHUKOB. § 25; 3amanue 23 (1—4)
34 4,12 JlabopaTtopnas padota No2" M3yueHue koaebaHuii MaTeMaTHIECKOTO U 3amanus 23 (5), 24* (2—5), 25*; P. T. 3ana
MIPY>KUHHOTO MasiTHUKOB'". Hue 203
34 6.12 JlabopaTtopHas padora Ne3 « Mi3mepenne ycKkopeHus: CBOOOIHOTO TAJCHUS C § 25:m0BTOpHTS
MTOMOIIBI0 MATEMATHUYECKOT0 MasiTHUKA
36 7.12 BrinyX1eHHBIC KOJICOaHUS U PE30HAHC. § 26; 3amanue 26; P. T. 3amanus 206—209.
37 11.12 Mexanndeckre BOIHbI. CBOMCTBA MEXaHHMYECKHUX BOJIH. § 27; 3amanme 27, § 28
38 13.12 Pemtenue 3amay no reme " Mexannyeckue KojaeOaHus U BOJIHBL". P.T.3aganns 222, 223
39 14.12 KonTtponbHas padoTa o teme " MexaHnueckue KoJieOaHus U BOJIHBI'. 3amanue 28;
3: DJIEKTPOMATHUTHBIE KOJIeOAHHUS W BOJIHBL - 20 4
40 18.12 SIBJIeHHE DIEKTPOMArHUTHOM MHIYKIMH. § 29,303amanue 29(1,3)
41 20.12 MarsnuTHbIN IOTOK 830
42 21.12 Hanpasnenne nnaykumonnoro toka .Ilpasuno Jlenna. § 31 3amanme 30 (1, 3,) P. T. 3ananue 273
43 25.12 JlaGopatopHas pabota Ne 4* «/3ydyeHue siBIEHUS 3JEKTPOMArHUTHOM
§ 31 noBTOpUTH
WHIYKIIAN
44 27.12 CaMOMHAYKIHUS. § 32; 3amanue 31 (1, 3,4) 2
45 28.12 Konpencarop. § 33; 3ananue 32
46 8.01 KonebarenbHbI KOHTYD. §34, 3amanue Ne33




47 10.01 CB00OOIHBIC IEKTPOMArHUTHBIE KOJICOAHUSL. 834,
48 11.01 BbIHyKIEHHbBIE 3JIEKTPOMArHUTHBIE KOJIEOaHMS. . 835
49 15.01 [TepeMeHHBIN AIEKTPUUECKHI TOK. §36, No34(3,4)
50 17.01 Tpancdopmarop. § 37; 3amanue 35 (3,5 u
51 18.01 Pemenue 3ama4 no teme « Tpancdopmatop» 8§ 37, noBTOpHUTH
52 22.01 [lepenaua 3MeKTPUYECKOM SHEPTUH. 1.38;
53 24.01 " " [ToBTOPUTH MaTepual IJaBbl 3, UCIIOIb3YS
KonTtposnsHast pabota o Teme " DiIeKTpoOMarHUTHBIC SIBICHUSA".
paznen «OCHOBHOE B I'JIaBe».
o4 25.01 ONeKTpOMarHUTHbIE BOJHBI. § 39, 3ananue 36
55 29.01 Hcnonp3oBanue 3J€KTPOMArHUTHBIX BOJIH [ Tiepeaur HHGOpMaIiu § 40, 413amanue 37
56 31.01 CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH. 839
o7 1.02 DNeKTpOMarHuTHasl MpUpoJa CBETa §42, 3ananue Ne38
58 5.02 [IIkaya JIeKTpOMarHUTHBIX BOJIH. 843
59 7.02 KonTtponpHas padoTa o teme " DneKTpoMarHUTHBIE KOJICOAHMS W BOJIHBI'. Camoe riaBHOE B TJ1aBe 3
4: DiieMeHTbI KBaHTOBOH (pu3uKH. - 16 4
60 8.02 DotorddexT. 844,
61 12.02 CtpoeHue atoma. 845
62 14.02 CHeKTphl UCITYCKAaHUsI ¥ TIOTJIONIEHUSI. 8 46
63 15.02 PannoakTHBHOCTH §47, 3amanue 40(2,4)
64 26.02 CocTaB aTOMHOTO spa 848,
65 28.02 PannoaktuBHbIC peBpainenus. Pemenue 3amad. §49, Ne41(1, 3,5)
66 29.02 SAnepubie cunbl. KpaTkoBpeMeHHast KOHTpOJIbHas paboTa 1o Teme « CTpoeHue §51 P.T. saganns 364, 365
aToMa M aTOMHOTO SiApay.
67 4.03 SnepHble peakuu § S13amanme Ned2(1)
68 6.03 Jledekt Mmacchl. DHEPreTUYECKUN BBIXOT SIZICPHBIX PEaKIMi 8§52,
69 7.03 Pemenue 3agau mo reme « Jledekt Mmacch». § 53,MoBTOPUTH
70 11.03 Jlenenue sigep ypana. llennas peakiusi. §53.P.T.3ananus 382-385, 387-389
71 13.03 SnepHbiii peakTop. SnepHas sHEpreTUKa 8 54,
72 14.03 TepmosiiepHas peakius. 855
73 18.03 JleicTBYS paqlioaKTUBHBIX U3ITyYEHUH U UX PUMEHEHHE. 856
74 20.03 DJIEMEHTapHBIE YaCTUILIbI 857
75 21.03 KonTpospHast paboTa o TeMe « DJIeMEeHThl KBAHTOBOH (U3UKHY. 856,
S: Becesiennas. - 12 4
76 25.03 CtpoeHue u MaciTadbl BCEJICHHOM. .58, 3amanue No43(1- 3)
77 27.03 Pa3BuTHe npeacTaBiaeHuil 0 CUCTEME MUpa. §59, 3amanue Ne44
78 28.03 CrtpoeHune u MacTabbl COTHEUHOM CHCTEMBI. 859,
79 1.04 Cucrema 3emns-JlyHa. §60, 3apanue Ne45




80 3.04 dusnyueckas IpuUpoja MIIAHETHI 3eMJIsl U €ro ecTeCTBeHHOro cryTHuka Jlynol. | §61, 3amanue Ned6
81 4.04 Jlaboparopras pabota Ne8" Onpenenenue pa3MepoB JIYHHBIX KpaTepoB'. §61,MOBTOPUTH
82 15.04 [TnaneTsr. §62, 3amanue Ne51(1-3)
83 17.04 Jlaboparopuas padota Ne6.» OnpeneneHue BRICOTH U CKOPOCTH BEIOpOca §69
BEIIECTBA U3 ByJlKaHa Ha criyTHHKe HOnuTtepa Moy ’
84 18.04 Massie Tena ComTHEYHON CHCTEMBI §63, 3amanne No4§
85 22.04 ConHeuyHasi cuCTeMa — KOMIUIEKC TeJl, IMEIOIINX 001Iee IPOUCXOKICHUE. §64.P.T. sazamms 453-455
Kocmuueckue ucciienopanus
86 24.04 Hcnonp3oBaHne pe3yabTaToOB KOCMUYECKUX HCCIIEOBAHUIN H UX §65
WCTIOJIb30BAHNE B HAPOJIHOM XO3SIICTBE.
87 25.04 KonTponasHas pabora no teme " Beenennas" OcHoBHOE B riaBses
6: IloBTOpenue. - 9 u
88 29.04 Pemenue 3a1a4 o treme « PaBHOMEpHOE TBMKEHUEY. [ToBTOpUTHS3
89 6.05 Pemenue 3a71a4 1O Teme «[lepememnienue py PaBHOYCKOPSCHHOM ToBTopHTHSS,
MIPSIMOJIMHEHHOM JTBUYKCHHIDY
90 8.05 Pemenne 3a1a4 mo reme « PaBHOYCKOpEHHOE JIBIKEHHEY. [ToBTOpn§ 12
91 13.05 Pemenue 3a1a4 o Teme « 3akoHbl HpIOTOHY. 3amanus 15 (2), 16 (4);
92 15.05 Pemenne 3agad mo reme « 3aKOH COXpaHEHUS UMITYJIbCAy. § 18; moBTOpUTH
93 16.05 Pemenue 3agad mo reme « Mexanudeckas paboTa U MOIITHOCTB. § 21; 3amanue 18 (2)
94 20.05 Pemenne 3agau» 3aK0H COXpaHEHHS] MEXaHUYECKOW SHEPTUN. 3amanwne 18 (2, 5);
95 22.05 Pemenue 3amay no teme «MexaHndecKue KOJIeOaHusI U BOJIHEL » § 41, MOBTOPHUTH
96 23.05 Pemenne 3a1a4d mo teme «. DJIEKTPOMArHUTHBIC SIBJICHUS 3amanne No46(1)
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