MUHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3OBAHM ST POCCUMCKOM ®EIEPALINU
(enepasbHOE rocy1apCTBEHHOE aBTOHOMHOE 00pa30BaTENBHOE YUPEXKICHHE
BBICIIIETO 0Opa3oBaHUs

«CAHKT-TIETEPBYPI"CKMI T'OCYIAPCTBEHHbBIM YHUBEPCUTET
ADPOKOCMHYECKOI'O ITPUBOPOCTPOEHM S1»

VTBEPXIEHO

pemeHreM YueHoro coseta I'YAII

oT «26» cenTs0ps 2024 r.

(mpotoxon Ne YC-08)

71Q.A, Artoxina
§oi2049 FiaEn

JIOTTIOJIHUTEJIBHA ST OBILIEPA3BUBAIOIIA S [TIPOTPAMMA
ECTECTBEHHOHAYYHOM HATIPABJIEHHOCTH

«Duzuxay
HauMCHOBAHHUEC I'lpOl'paMMbl

Bospact oOyuaronmxcs: 15-19 et
Cpok peanu3anuu: 8§ MecseB
VpoBeHb CII0KHOCTH: Oa30BBIA

Cankr-ITetepOypr — 2024



2

JIUCT COI'TACOBAHUA
IIporpammy cocraBu: /
JOLEHT, KaHAUIaT (hu3.-MaT. HAYK / ' Bemes H.A.
JOJIKHOCTb ﬁﬁnnct:, Jara HHHULIMAJTBI, (t)aMHJ']H)I

PykoBoauTens noxpasneneHus pa3paboTynka:

jqupexTop 11OTT =z ) Mausemnes A.K.
JIOJDKHOCTh “TIONTfCE, 1ata MHULMANBI, (haMuans

ITpopekTop no yueOHOU AeSATeTbHOCTH:

Martbesm B.A.

nozmucﬁ, ﬂy HHHUUMAIBI, (baMHI]Hﬂ




COJIEPXKAHHUE
l. TTOACHMTCITBHAN BATIHCKA .vvrvs s sosesi s s s saanis s s siss 558688 p 008 8B 4088348 £7E P e bcs LRERER SRS SSOW TRAS 1855 50 4
. Y AODTITTR THIIER o 55050000000 1000555 S R S B D % i e s v s s o PR FS 5
3. Kamennapasiif YIeOHBIE FPAPIK e wuwommsmsmrmnmurssmmssvvemsrssus s sssuuesasonven mansssanssnnes b4 4564 5548555555 6
4. PaGoune MporpamMMbl MPEIMETOB, KyPCOB, TUCIUIIIAH (MOIYTIEH) wovvvvereieieniinisieieiciciiinis 6
4.1. Pa6ouyas nporpamma Moyt « KiaccHueckas QUBMKaN.......coovveieiininieiniininciee 6

4.2. PaGouas nporpaMma MoJyJis « DJIeKTpOMarHUTHBIC SBJICHUS ¥ KBaHTOBas pusnka» ...13

i

MDOpMBI ATTECTAIIMH M OLECHOUHBIE MATEPHAIIBI ...vovvevirisiesiesiesesie et 19
6. MeTtoMuecKrue MaTepHalIbl JIOTIOTHUTEIBHONH 00pa30BaTEILHOBI TPOTPAMMBI ...vovviiiinieaeenne 21

7. CHUCOK UCTTOB3OBAHHOM JTATPATYPBL.cvvviiriiiiiiiiiiiiiieeeiisseesisessisesssiineesiss s enas s 21



4

1. TIOSICHUTEJIbHAS 3AITMCKA

1.1.  XapakTepucThKa BUJa ACATEIbHOCTH.

dusnka — o0nacTh HayKM, BKJIIOHAONAsd COBOKYIHOCTH CpEICTB M METO/OB
4eJIOBCUCCKOM JICATEIbHOCTH, CBSI3aHHBIX C BBISABICHHEM, MCCIIEOBAHHEM U MOJCTUPOBAHHEM
HOBBIX (PU3MUYECKUX SBJICHUH M 3aKOHOMEPHOCTEH.

1.2.  Hanpagsiennocts (11poduiib) NporpaMMbl — €CTECTBEHHOHAY YHas.

[Iporpamma HanpasiieHa Ha:

— (opMHpOBaHKE W PA3BUTHE TBOPYECKUX CIIOCOOHOCTEH 00YyUYarOMIUXCsl;

~  YJIOBJIETBOPEHHE MH/IMBUIYAIBHBIX TOTPEOHOCTEH B MHTEIJICKTYalIbHOM, Pa3BUTHH;

~ pa3sBUTHC W TOJJICPKKY OOYHAIOUIMXCs, NPOSABUBUIMX HMHTEPEC M ONPENCICHHBIC
CMocoOHOCTH K (PU3HKO-MAaTEMATHUYECKOMY TBOPYECTBY.

1.3.  YpoBeHb CIIOKHOCTH 00pa30BaTeIbHON MPOrpaMMbl — 0a30BbIN.

1.4.  Hosusna mnporpaMmbl: HOBOBBEJIEHHS B (hopmMax IHArHOCTHKH W TIO/BEJICHHA
MTOTOB peaM3aliuy POrPAMMBbI ¢ YUETOM JIHYHOCTHOrO 3aKa3a 00yHalomKUXesl U UX pOUTeseH
yepes yuactue B poBojiuMbIx ['YAIT onumnaiax.

1.5, AKTyaJbHOCTH MPOIpaMMbl 3aKJIIOYAETCsl B TOM, YTO HA COBPEMEHHOM OTare
pa3BUTHS OOIIECTBA OHA OTBEYAeT 3ampocam JAeTed W pojuTesei: (GOpMHUPYeT COUMAILHO
3HAUMMble 3HAHMS, YMEHHS M HaBBIKM OKa3bIBACT KOMIUIEKCHOE oOydaroliee, pa3BHBAOIICE,
BO3/ICHCTBHE, CTOCOOCTBYET (POPMUPOBAHHIO (PU3UKO-MATEMATHUYECKOH IPAMOTHOCTH JIMYHOCTH,
nprobII@eT JeTeil K TBOPUeCTBY. AKTYalbHOCTh MPOTpaMMbl ONPEIENAETCs ONPE/ICICHHEM H
BbIGOpoM  oOyuatommmucs (el Ha  CTaAMH  UIKOJBHOIO — OOyYCHWs) J@ilbHEHIIEro
Npo()ecCHOHATBHOTO PA3BUTHS, 00YUCHHUs i OCBOCHUS KOHKPETHBIX CICIHaIBHOCTEH.

1.6. [Ilemarormueckas 1eJecoo0pa3sHOCTh HPOrpaMMbl  OOyC/IOBJICHA PAa3BHTHEM
(GU3MKO-MaTEeMaTHUECKNX CMOCOOHOCTEH 00Yy4YaroIMXCsl 4epe3 MPaKTHIeCKoe MacTepeTBO.
Llesiblit psjl CHENUAIBHBIX 33/laHUi Ha peleHne (pU3HUeCKHX 3a/1a4 ClykKar Ul JOCTHXCHUA
3TOrO.

1.7.  lleas nporpammbl — (GOPMHPOBAHHE M PA3BUTHEC TBOPYCCKUX crocoOHOCTEH
06y UAIOLIXCSl, BBIABICHUE, PA3BUTHE | TOIEPKKA TAIAHTIMBBIX 00y HAIOMUXCS.

1.8.  3amaum  mporpammbl  —  chopmupoBaTh  JMYHOCTH,  TPAMOTHYIO B
€CTeCTBEHHOHAYYHOH 00JIaCTH.

1.9.  OranunTebHble OCOOEHHOCTH MNPOrpaMMbl — HAIGJIEHHOCTh MMPOTrpamMMbl  Ha
[OCTYIUIEHHE Ha IIPOTPAMMBI BBICIIEr0 00pa3oBaHHs, pean3yeMble B ['VAIL

1.10. Kareropusi o0yd4arolMXcs — YyuallMecsl BBITYCKHBIX KJIAacCOB W BBIITYCKHHKH
0611e00pasoBaTesbHbIX yupexkienuit 15-19 rer.

[.11. Cpok peanu3aniu NporpaMMmbl — 8 MeCsIEB. O6bEM nporpammbl — 96 yueOHbIX



4acoB, 3alJIaHHPOBAHHbBIX HAa BECh NEPHO]I 00y UEHHUS.

1.12.  ®opmbl opranu3aliy odpa3oBaTeNbHOM AeSITeIbHOCTH: [PYNNoBoi ¢popmar B ou-
HO-3204HOH hopme 0DyUeHHs ¢ KOJIHYECTBOM 00YyUarolUXCcs B rpynmne A0 25 yeaoBek.

1.13. Pexum 3anatuit — ¢ 16 yacoB 00 MunyT no 20 yacoB 00 MUHYT OAMH pa3 B
HEIEITO.

1.14. IlnaHupyemble  pe3ysibTaTbl  —  [OBBILICHHE ¢$hH3HKO-MaTeMaTHYECKOH
rPAMOTHOCTH 00YUaIOLLIUXCS.

1.15. ®dopma noaseaeHUss UTOrMOB — TECTHMpOBAHHWE M yyacTHE B OJIMMIIHAAAX IO

(usuke, npoBoaumbix 'Y ATIT.

2. YYEBHBIH IUIAH

Ne KonunuectBo yacoB dopma
"~ | Ha3BaHue paznena, TeMbI
/i Bceero Teopus ITpakTHKa e o
®du3uka B N03HAHUU
l. BELUECTBA. MOJIsl. 3 1 2 onpoc
IPOCTPAHCTBA U BPEMEHH
2 KuHemaTtha 3 1 2 onpoc
MaTepHanbHoil TOUKH
B CrtaTHKa TBEpAOro Tesa 3 1 2 onpoc
i@ JluHamuka maTepHasbHOM 3 | 3 oiihoe
TOUKH
5. 3aKOHbI COXpaHeHHsl 3 1 2 onpoc
JluHaMuka
6. NEPHOAHYECKOTO 3 1 Z onpoc
JIBUKEHH S
7 PenstuBucTCcKas & ) 4 onpoc
MeXaHHKa
g MonekynspHas cTpYKTVpa 6 5 4 onpoc
BelllecTBa
MonekynspHo -
8 KHHETHYECKas TeopHs 6 2 4 onpoc
HJeajabHOro rasa
0. TepMonuHamuka. 6 2 4 onpoc
MexaHH4yecKkHe BOJHbI
(s AKYCTHKa 6 2 4 oInpoc
CHIbl 371€KTPOMArHUTHOTO
2 B3aHMOICHCTBHSA 6 2 4 onpoc
HEMOJABHIKHBIX 3apsi/10B
13 I—IOCTORHHblﬁ 6 2 4 onpoc
3JIEKTPHYECKH I TOK
14. MaruuTtHoe 11011€e 6 2 4 onpoc
15. JJIEKTPOMArHeTH3M 6 2 4 onpoc
M3yueHue u npuém
16. | 5neKTPOMArHHTHLIX BOJIH 6 A 4 onpoc
| paano — 1 CBY -ananazona _
117, | Bomnosas onTika 6 2 g onpoc




KBanroBast Teopus
18. 5JIEKTPOMAarHUTHOTO 6 2 4 orpoc
M3JTyUYCHUS M BElLECTBA
19. | ®Pwusuka aTOMHOro siapa 6 2 4 0Ipoc
BCEI'O 96 32 64
3. KAJIEHJAPHBIM YUEBHbBIN ['PA®HK
Ne |\ ree q Bpess . Kon- Mecto dopma
W ecsiil HCJIO | TPOBEICHUSI opma 3aHSTHUsl BO (poBeneHi. | AFTCTAIE
3aHSITHSI 4acoB
. | okrsa0pb | 22-27 | 16-00 —20-00 | Jlekuusi/cemuHap 3 I'YAII OI1pocC
2. | OKTAOPE! | 56 03 | 16-0
; - -00 —20-00 | Jlexuus/cemuHap 3 I'VAII orpoc
HOsIOpb
3. | HosOpp | 05-10 | 16-00 —20-00 | Jlexuus/cemunap 3 ['VAII oIpoc
4. | nosOpsr | 11-17 | 16-00 —20-00 | Jlexuus/ceMuHap 3 ['VAII 0Ipoc
5. | nosOpy | 18-24 | 16-00 —20-00 | Jlekums/cemunap 3 ['YAII 0npoc
6. | "OHOPE | 95 01 | 16-00-20-00 | Jlexuns/cemmnap | 3 CYAI onpoc
Jiekabpb
7. | nexabps | 02-08 | 16-00 —20-00 | Jlexuusi/ceMHHap 3 I'YAII onpoc
8. | nexabpn | 09-15 | 16-00 —20-00 | Jlekuusi/cemuHap 3 ['VAII OIIpoc
9. | nexabpp | 16-22 | 16-00 —20-00 | Jlekuus/ceMuHap 3 ['VAII OIpoc
10. | nexabpn | 23-29 | 16-00 —20-00 | Jlekumns/cemunap 3 I'VAII 0Ipoc
I1. | susapp | 09-12 | 16-00 —20-00 | Jlekuusi/cemunap 3 I'YAII 0Ipoc
12. | susapp | 13-19 | 16-00 —20-00 | Jlexkuus/cemuHap 3 ['VAII orpoc
13. | sanBapp | 20-26 | 16-00 —20-00 | Jlexumns/ceMuHap 3 I'YAII ornpoc
14. AHpApL/ 27-02 | 16-00 —20-00 | Jlekuus/cemunap 3 I'VAII onpoc
(deBpasib
15. | ¢espans | 03-09 | 16-00 —20-00 | Jlekuus/ceMuHap 3 ['VAII 0Ipoc
16. | ¢pespanb | 10-16 | 16-00 —20-00 | Jleknus/cemunap 3 ['VAII ompoc
17. | ¢espanb | 17-22 | 16-00 —20-00 | Jlekuus/ceMUHap 3 ['VAII OIpoc
18, “)e\‘:fl’;f"/ 24-02 | 16-00 —20-00 | Jlekuus/cemmnap | 3 [VAIL ompoc
19. MapT 03-09 | 16-00 —20-00 | Jlexums/cemunap 3 ['VAII ompoc
20. MapT 10-16 | 16-00 —20-00 | Jlekuusi/ceMuHap 3 I'VAII OIIpOC
21 Mapt 17-23 | 16-00 — 20-00 | Jleknusi/cemunap 3 ['VAII OIpoc
22. MapT 24-30 | 16-00 —20-00 | Jlekuus/ceMuHap 3 ['VAII OIpoc
23| MY 5406 | 16-00 —20-00 | Jlekums/cemmmap | 3 TYATI ompoc
arnpesib
24. | anpens | 07-13 | 16-00 —20-00 | Jlekuus/cemunap 3 ['VAII o1poc
25. | anpens | 14-20 | 16-00 —20-00 | Jlekuus/cemunap 3 I'YAII onpoc
26. | anpenn | 21-27 | 16-00 — 20-00 | Jlekuus/cemunap 3 I'YAII onpoc
27. an:ng/ 28-04 | 16-00 —20-00 | Jlexuns/cemunap | 3 TYAII ompoe
28. Mail 05-11 | 16-00 —20-00 | Jlexuusi/cemuHap 3 I'YAII onpoc
29. Mai 12-18 | 16-00 —20-00 | Jlexuus/cemunap 3 ['YAII onpoc
30. mMai 19-25 | 16-00 —20-00 | Jlekuus/cemunap 3 ['YAII O11poc
31 l::g:/b 26-01 | 16-00 —20-00 | Jlekuus/cemunap 3 I'YAII oTpoc
32. | HIOHb 02-08 | 16-00 —20-00 | Jlexuus/ceMuHap 3 I'YAII orpoc
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4. PABOYHME ITPOI'PAMMBI MTPEJIMETOB, KYPCOB, IMCLHUITIMH (MOJIYJIEH)

4.1. Pabouan nporpamma moayqs «Kinaccnyeckas GpH3HKa»
AHHOTaUHA

4.1.1. Monyns «Knaccuueckass (u3MKa» BXOJAUT B 00pa3oBaTeNbHYIO MPOrpammy
«Du3zmnKar.

4.1.2. HanpapieHHOCTb (IpO(HIib) MOAYJIS — €CTECTBEHHOHAY YHas!.

Moy /1b HanpasJieH Ha:

~ (hOPMHUPOBAHUE U Pa3BUTHE TBOPUECKHX CIIOCOOHOCTEN 00YYarOIMXCs;

— YJOBJETBOPEHHE MHIUBU/Y AILHBIX TOTPEOHOCTEH B HHTEJUICKTYJIbHOM, Pa3BUTHH;

— pa3BUTHC M TMOMICPKKY OOydalOlMXCs, MNPOSBUBIIMX HHTEPEC U OINPEACIICHHBIC
CMOCOOHOCTH K MATEMATHUYECKOMY TBOPYECTBY.

4.1.3. YpoBeHb CII0XKHOCTH MOJLyJIsl — Oa30BBIM.

4.1.4. HosusHa MOJyJisi: HOBOBBEAEHHS B (popMax JUArHOCTHKH M MMOABE/ICHHs HTOIOB
pean3aluy pOrpamMMBbl ¢ yUETOM JIHYHOCTHOTO 3aKa3a oO0ydalomMXCs ¥ MX POAUTENCH 4epes
yuyactue B npoBoAuMbixX ['YAIT onumnuanax.

4.1.5.  AKTYQIbHOCTb MOJAYJS 3aKJIIOYaeTcs B TOM, YTO HA COBPEMEHHOM OSTare
pa3BUTHS OOIIECTBA OHA OTBEYAET 3ampocam JAeTell W pojauTesed: (HOpMUPYET COLUHATBHO
3HAUMMble 3HAHMS, YMEHHS M HaBBIKH OKa3blBaeT KOMIUIEKCHOE oOyuaroliee, pa3BHBAIOLIEE,
BO3/1CHCTBIE, CIIOCOBCTBYET (QOPMUPOBAHUIO (PUIUUECKOH PAMOTHOCTH JIMYHOCTH, NPHOOLIACT
JeTell K TBOPUECTBY.  AKTYalbHOCTb MOJJIs ONPEIE/SeTcs ONpEeleleHueM M BbIOOpOM
ofyualommMucs (emé Ha CTajuu IIKOJILHOro 00ydeHHs) JalbHeHuero mpopeccHoHaabHoro
pa3zBUTHs, 00yUEHHS K OCBOCHHS KOHKPETHDIX CHELNHATIBHOCTEH.

4.1.6. Tlenarormyeckas  11eJeco0o0pa3sHOCTb  MOJyJisi  OOYCJIOBJ€Ha  pa3BUTHEM
(usnueckux CcrocoGHocTeil 00yyalomuxes depe3 MpaKTHYecKoe MacTepcrso. Llenbiit psij
crielaibHbIX 3a/laHui Ha pelieHre GU3NUECKHUX 3a/1a4 CIIyKat A JOCTHKEHUS STOTO.

4.1.7. llens momynst — (OPMHPOBAHHE M PA3BUTHE TBOPYECKHX CIOCOOHOCTEH
0By UaIOIHXCS, BBISBIEHUE, PA3BATHE 1 MOJUIEPIKKA TATAHTIMBBIX 00y YarOIIMXCs.

4.1.8. 3agaun moxyis — chopMupoBaTh (PU3NUECKH IPAMOTHYIO IMYHOCTD.

4.1.9. OTauuuTeNbHble OCOOEHHOCTH MOJYJs — HAUEJIEHHOCTh [PpOrpaMMel  Ha

MOCTYTIJIEHHE Ha MPOTPAMMbI BbICHIEr0 00pa3oBaHUs, pEaln3yeMbIC B ['VAIL



Pacnpeue.ﬂelme TPYAOCMKOCTH MOAYJ/Id M0 pa3jiejiaM H BUAaM 3aHATHI

rjﬁl HasBanue paszjesia, Tembl L oeoIEh Sco- Do
Beero Teopust [TpakTHKa aflectaliiil
®du3nka B MO3HAHUH
1 BelllecTBa, MoJsl. 3 1 2 onpoc
[IPOCTPAHCTBA U BPEMEHH
) KHHeMa'l‘T Ka 3 ) 5 —
MaTepUaIbHOH TOYKH
] Craruka TBep/I0ro Teaa 3 1 2 ompoc
n JlnHamuka MatepraibHON 3 I 5 —
TOYKH
5. 3aKOHbI COXPAHEHHUsI 3 1 2 OIpoc
Jlunamuka
6. NEPUOANIECKOTrO 3 1 2 oIpoc
JIBH)KCHUSI
PenstuBuctckas
7. e s 6 2 4 orpoc
g Monekynsipuas cTpyKTypa 6 5 4 onpoc
BELIECTBA
Moanexyspto-
9. | KMHeTu4yeckas Teopus 6 2 4 ornpoc
uaealbHOro rasa
10, TepmoinHamuka. 6 5 4 ompec
MexaHN4eCKHEe BOJIHbI
11. AKyCTHKa 6 2 4 oIpoc
Cuitbl DJEKTPOMAITHUTHOTO
12. B3aUMO/IEHCTBUS 6 2 4 onpoc
| __HETIOBIKHLIX 3apsi/lon
3 HOC1‘()HHHb£li 6 ) 4 ompoc
HICKTPUUYESCKHH TOK
BCEI'O 60 20 40

P‘d3IleJll)I H TEMbI MO/1YJIsI

du3nKa B MO3HAHNN BelecTBa, M0JIs NPOCTPAHCTBA, Bpemen (3 1)

du3HUYeCKHil YKCIIEPUMEHT, 3aKOH, runoTe3a, Teopus. Gusndeckue moaean. CuMmeTpus
n usndeckue 3akonbl. Maes aromusma. OyHiamMeHTalbHbIe B3aHMONCHCTBUL.

Mexanuka (21 4)

KunemaTika MaTepranbHoii Touku Tpaektopus. 3akon nsumxenus. [lepememenne. [TyTs.
Cpennsis ¥ MTHOBEHHAst CKOpPOCTh. OTHOCHTEIbHAs CKOPOCTb JBHXKCHHSA TeIl. PaBHOMEpHOE
npsMoJinHeiiHoe  aBikeHne.  Yckopenue. IIpsAMOIMHEHHOE  JBMXKCHHE C  NOCTOAHHBLIM
yckopennem. CBoGosHoe najenue Tei. KnHemaTnka BpallaTe/bHOrO ABHXKCHUA. Kunematuka
KoJebaTeLHOrO JBHYKEHUS. JlMHAMHKA MaTepHalbHOH TOoukd [IpHHIHI OTHOCHTEILHOCTH
Fainnes. Tlepbiii 3akon Hpiorona. Bropoit 3akon Hprorona. Tpetnit 3akoH HeloTona.

['paBuTaiionnas cuia. 3aKoH BCeMHPHONO TATOTeHHs. CHila TSHKECTH. Cuna ynpyroctd. Bec




tena. Cuna rtpenus. [lpumencuue 3akoHoB HeroroHa. 3axonbl coxpanenus KHmmyibe
MaTepHalbHOW TOUKHM. 3aKOH COXpaHeHHs WMITyJibca. PeakTnBHOE JBHKeHHe. Pabora CHIIBL
[lorennuanbhas sHeprust. Kunetndeckas odueprus. MoOIIHOCT.  3aKOH — COXpaHEHUS
MEXaHHYECKOM 9Hepruu. JlMHaMHKa MEpUOJMYCCKOTO JIBWOKEHMs JIBMKeHue Tel B
rpaputanontom noje. Kocmuueckue ckopoct. PenstuBucrckas Mexanuka Iloctynatsl
CHEUHAILHON TEOPUH OTHOCHTEIBHOCTH. OTHOCHUTENIEHOCTh BPEeMEHH. 3aMeJUIEHHE BPEMEHHU.
B3auMOCBsI3b MacChl W YHEPTUH.

MoutekyasipHasi puznka u TemoaHHaAMHUKa (24 1)

MorekynsipHast cTpykTypa BeiiectBa Macca atromoB. Monsgphas macca. ArperarHbie
COCTOSIHUS BemecTBa. MoJIeKyISIpHO-KHHETHUECKasi TeOpust uaeaabHoro rasa Pacrpenencnune
MOJIEKYJI HJeabHOro rasa 1o ckopoctsim. Temnepatypa. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KMHETHUEeCKOM Teopuu. ¥YpasHenue Knaneiipona -Menzneneea. M3onpoueccel. TepMoauHamMnka
Buyrtpennsis sHeprusi. PabGora rasa npu wusonpoueccax. IlepBblii 3aKoH TepMOJMHAMUKH.
Tennossle aBuratenn. Bropoii 3akoH TepmojuHaMuku. TeruoBele aBuratenu. Bropoit 3akon
TEPMOAMHAMUKH. MeXaHnuueckine W 3BYKOBbIE BOJIHBL. AKyCTHKa 3ByKOBble BOJIHBL BbicoTa,
TeMOp, TPOMKOCTD 3BYKa.

DuiekTpocratuka (12 )

Cuiibl JIEKTPOMArHUTHOTO B3aUMOJICHCTBHST HEMOABMKHBIX 3apA/I0B DJIEKTPUYECKUH
3apsl. JIMCKpeTHOCTD (KBaHTOBaHHME 3apsija). DJIeKTpu3anus Tell. 3aKOH COXpPaHEeHWs 3apsja.
3akon Kysnona. HanpsbkeHHOCTH — dJieKTpudeckoro — mosd.  JIMHUM — HaNpsKEHHOCTH
HIEKTPUUECKOTO TOJIsl. DHEPrusi IeKTPOMarHUTHOrO B3aUMOJICHCTBYS HEMOJABHKHBIX 3aps/ioB
PaGota cua  osaekrpoctarndeckoro  noss.  IloTeHmwan — 37€KTPOCTATHYECKOro  MOJIs.
JleKTpHtecKoe Tone B BellecTse. JIMONIEKTPUKH B dJIeKTpocTaTHuecKoM nojie. [Iposoanuku B
IEKTPOCTATHYECKOM T10JIe. DJIEKTPOEMKOCTh YEJIWHECHHOrO TIPOBOJAHHMKA W KOHJACHCATOPA.
DHEPrus AMEKTPOCTATHYECKOTro 10Jis. [TOCTOSHHBIH 2/IEKTPUYECKUH TOK. DIEKTPUYECKUH TOK.
Cuna Toka. Mcrounuk Toka. 3akoH Oma Ul OJHOPOJHOIO MPOBOJHMKA (y4acTKa LerH).
CornpoTuBlieHHE TPOBOIHUKA. 3aBUCHMOCTH YJEJBHOrO COMPOTHUBIICHHS OT TEMIepaTyphbl.
CociMHeHHs MPOBOJHMKOB. 3akoH Oma /Ut 3amMkHyToH wenu. HM3mepenue Cuibl TOKa H

HarpsHKCHU . TertoBoe nercTBUE JIEKTPUYECKOTO TOKa.

@opmMbl aATTECTALIHN U OLIEHOYHbIE MATePHAJIbI
[lpomerkyTounas arrecranus — 5TO OllEHKa KayecTBa yCBOCHHA 00yUaroIMMHCS
yuyeGHOro MaTepuana 1o uroram yuebnoro nepuosna. llposoaures B ¢opme onpoca. B kauectBe
KPUTEPUEB OLEHKM YPOBHS CHOPMUPOBAHHOCTH (0CBOEHMS) KOMIIETCHLUH O00y4YaromnuMHCs

npumMensieTcs 2-0ajuibHas IIKana oUueHKH cpOpMHPOBAHHOCTH KOMIIETEHIIUN: «3a4TEHO» «HE
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3AUTCHO».

Kpurepuu ouennbanust chopMupoBaHHOCTH KOMIETEHIIHI:

—  oOyuarolmiics TBEpaAO YCBOWII NPOrpaMMHBIH MaTepual, 'pPaMOTHO M [0 CYIIECTBY
H3J1araeT ero, Ornupasch Ha 3HaHKUs OCHOBHOM JIMTEPATY PbI;

—  He JIOIYCKAaeT CYIIeCTBEHHBIX HETOUHOCTEH;

—  YBA3BIBACT YCBOCHHBIEC 3HAHMS C NPAKTUUECKON AESITEIBbHOCTBIO;

—  QpryMEHTHpYEeT HayuHBIC MOJOXKEHUS;

—  JIenaeT BLIBOJILI M 0000IIEeHHUS;

—  BJIQJIEET CUCTEMOM CIELMAIM3UPOBAHHBIX ITOHSATHHA.

Onenounsie MaTepHAIbI
[TpuMepHBIii epeveHb BOMPOCOB:
1. duznka — nayka o npupojie. Guznyeckune BeIMUMHBI U UX U3MEPEHUS.
2. Kunemaruka, Kak pasjei Mmexanuku. MexayHapoanas cucrema eaunuy CH.
3. Mexannvyeckoe  JBuxKeHHEe. OTHOCHUTENBHOCTb  MEXAHHYECKOrO  JIBHIKEHHS.
Matrepuanibhas Touka. Cucrema oTcuéra.
4. IlyTp u nepemeleHue.
5. PaBHomepHoe nBuxkenne. CKOpoCcTh PAaBHOMEPHOIO JABHIKEHUS.
6. Yckopenne. PaBHOycKopeHHOE NMPpSIMOJIMHERHOE JABHKEHHE.
7. Jlnnamuka. @opMyIMpoBKa U ONMCAHKWE OCHOBHOM 3a7aud JUHAMHUKH.
8. MuepTHOCTE M Macca Teja.
9. Ilousitie cuiibl B JInHamMuke. O003HAUEHUS U €IMHULIBI H3MEPEHHSL.
10. 3akonpl HptoToHa. PopMyIupoBKa U IIPUMEHEHHE.
['1. CBoOoaHoe najicHue Tell. 3aKOH BCEMHPHOTO TATOTEHHS.
12. [Tonsitue Beca. HeBecoMoCTb.
13. Cuna ynpyroctu. Cuna tpenusi. Cuiia TSKECTH.
14. Umnynse cunpl. Umnynbe Tena. Buael coynapeHu.
I5. 3aK0oH COXpaHEHHUs UMITYJIbca. PEaKTHBHOE [IBUIKCHHE.
16. Mexannyeckas padoTa. MOIIHOCTS.
17. Dueprus ten. Kunetnueckas sHeprus u e€ onpeiesieHue.
18. IMoreHuuaibHas SHeprusl. 3aKOH COXpaHEHHUS SHEPTHH B MEXAHUKE.
19, Mexannueckue kojteOanus. Buibl MEXaHHUeCKUX KoslcOaHui,
20. N'apmonnyeckue Kosjedanus. OCHOBHBIE IAPAMETPbI.
21. Martemarnueckuii U (pU3NUYCCKHH MaSTHHKH.

22. Ocuosuble ronoxenus MKT. JIBuxenne MoJIeKyJI.
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23. Macca u pazmepsl mosiekyJi. KoimyecTBo BelecTna.

24. Ilonarue naeanbHoro rasa. JlapieHnue rasa v €JMHUIBI €10 U3MEPEHUS.

25. OCHOBHOE YpaBHEHHE MOJIEKYJIIpHO-KMHeTHYecKo# Teopun (MKT).

26. lloustue Ttemmneparypbl. TepMoauHamudeckas IikKaza TeMneparyp. AOCONIOTHBIN
HOJIb.

27. Ypasuenue Menneneena — Knaitnepona. O0be IMHEHHBIN Ia30BbIH 3aKOH.

28. U3onpoueccobl ¥ ux rpaduku.

29. [lonaTHe BHYTPEHHEH SHEPIUM Tejla U MICAILHOTO rasa.

30. Tennoémkocrs. Padora u Temiora kak criocoObl M3MEHEHUs! BHYTPEHHEH dHEPruu.

31. Ilepoe nauvano repmoauHamuku. [Ipumenenue nepBoro Havaja TEPMOJAMHAMHKH K
M30Ipoleccam.

32. ApnuaGarubiii npouecc. POpMyJIMpOBKAa H IPAKTHYECKOE MPUMEHEHHE BTOPOIo
3aKOHA TEPMOJINHAMHUKH.

33. Wcnapenue M KoHJeHcauus. AOCOJIOTHAS U OTHOCHTEJIbHAS BJIAXKHOCTH BO3JlyXa.
Touka pocsl.

34. Kunenne. Kputnueckoe coctosiHue BEILIECTBA.

35. TMosepxHOCTHBIH C10H *xuKoCcTH. KaninsgpHble SBIEHUS.

36. [lnapnenue u KpucTam3aius TBEPALIX TEI.

37. Tlonsitne ¢asbl Bemectsa. Pazosbie nepexospbl. J(narpamma (pa3oBbIX MEPEXOJ0B.
TpoiHas Toyka.

38. XapakTepucTHKH TBEPJIOrO COCTOSHUS BellecTBa. THITBI KPUCTAIUIMYECKUAX PEHIETOK.
Busl neopmanuu TBEPALIX Tell. 3akoH ['yka.

39. DieKTpUYeCKUi 3apsil. 3aKOH COXPAHEHHs JICKTPUICCKOro 3apsja.

40. OcHOBHOM 3aKOH 3JeKTpocTaTUKH. 3aKoH Kyona.

41. Hanpsk€HHOCTD AJIeKTprUuecKkoro nosis. [ToTeHunan sJIeKTpuyecKoro mois.

42. Dnexrpoémroctb. Konaencatopsl. CoeiMHEHHE KOHICHCATOPOB.

43. DnexkTpuueckuii Tok B Metajtax. Cuia Toxa.

44, DneKTpUYECKHI TOK B 2JIEKTPOJIUTAX.

45. 3axonb Mapajiest Uist 21eKTpoan3a. [IpumMeHeHre 371eKTpoin3a B TEXHUKE.

46. DJIeKTPUUECKHIT TOK B I'a3axX U BaKyyMe.

47. 3akon Owma st yuactka uenu. 3akon Owma ans nonnoii nenu. Coennnenne
IMPOBOJIHHKOB.

48. PaGoTa U MOIIHOCTB IEKTpUUecKoro Toka. 3akon Jlxoyns — JleHua.

49. TonynpoBojiHUKH U UX cBoicTBa. COOCTBEHHAS IIPOBOANMOCTD NPOBOJAHUKA.
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MeTo/H4ecKie MaTepHaJibl MOLY/JIsI

1. Yue6uuxn: Mskuies I'.5.. Byxosues B.B., Corckuit H. H.®uznka: Yueb. s 10 xi.
o61eobpaszoBaTtebHbIX yupexaenuit. — M.: [Ipocsemenne, 2018.

2. Cbopnuku 3amau: Pusuka. 3agadnuk. 10-11 k1. Ilocobue s obmeobpasosar.
yupexennit / Poimkesuy ALTT. — 7-¢ u3jt.. crepeotun. — M.: Jlpoga, 2013. — 192 .

3. Kameneuknii C.E., Opexos B.I1.. Metojuka pelenus 3axad no ¢usuke B CpeaHeEH
wkose. — M.: IIpocsenienue, 2017.

4. Kupux JLA., Tenpenmreiin JI.D., Juk IO.M. ®dusuka 10 kmacc. Meroauyeckue
Matepuanbl s yunrtens. [ox penakuueit B.A. Opnosa. M.: Mnekca, 2015.

5. Koposun B.A., Crenanosa ['.H. Marepuaibl /iist IOJIOTOBKH U NPOBC/ICHUS UTOTOBOM

ATTeCTAlNN BBITYCKHHKOB CpejiHeit (110s1Hoit) mkossl o ¢pusuke. — Ipoda, 2018.

[lepeueHb MeYaTHBIX U HIEKTPOHHBIX yUEOHBIX U3/1aHUHI

|. GesepaibHblii KOMIOHEHT rocyaapeTBeHHoro CTanapTa cpe/iHero (MOITHOro) ob1ero
oGpasoBanus 1o (usnke. YTBepxkAeH npukazoM MunoOpasosanust Pocenn ot 05.03.2004 Ne
1089.

2. Caypo I0.A. ®usuka B 10 xuacce: Mogemu ypokos: Kuura mis yuurens/
10.A.Caypos. - M.: [Ipocsetuenne, 2015. =256 c.

3. TemaTHueckoe u moypouroe miannpopanne. Kacosnos B.A. M.: Jlpoda, 2018 r.

4. Kabapmuu O.®. w gp. @®usuka. 3agaunmk. 10 -11  xin: [Tocobue uis
061ieo6paszoBaTebHbIX yueOHbIX 3aseiernit. - M.: Jpoda,2017. - 352¢.

5. Kabapann O.M. 3ajanus /Uit ”TOrOBOTO KOHTPOJIS 3HAHHH yyallMXcs [0 ¢dusuke B 7-
11 kiaccax cpejeit mkosbl: Jnakruaeckuit marepuai.-M.: Tpocsemenne, 2014.- 224c.

6. TlasnenkoH.M.. Tlasnenko K.I1. Tecrosble 3amanusi no ¢usuke. 1lkiacc. —M.:
IkonbHas npecca, 2018. - 60 c.

7. Puivkesnu ATl ®usuka. 3agaunuk. 9 -11 kin.: [locoGue st 001eoOpa3oBaTesbHbIX
yuebnbIx 3asesenuit. - M.: [ipoa,2017. - 197c.

8. dusuka (7-11 kiaccel): HecTaHJapTHbIC 3ajla4dd C OTBCTAMH H peleHusIMn/

B.C.Babaes. - M.: Dkemo, 2017. - 144c¢.

Pecypebl MHPOPMALMOHHO-TENEKOMMY HHKAIIHOHHOH CETH «UuTepuer»
1. Caitt ®UIIHU http://www.fipi.ru,

2. OtkpbITHI Gank 3ananuii http://www.phyege.ru u 1p.
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4.2. Pabouas nporpamMma MoayJist «)JIEKTPOMATHUTHBIE SIBJIEHHSI 1 KBAHTOBas
dpuzukar»

AHHOTALUS

42.1. Monyab «DJEeKTPOMArHuTHLIE SBJICHUS W KBaHTOBas (PU3MKA» BXOIMT B
obpasoBarelibHy0 1porpamMmy «Puznkanr.

4.2.2. HanpapieHHOCTD (MPO(UIIb) MOIYJISl — €CTECTBEHHOHAY YHAS.

Moy b HanpaBJIeH Ha:

— (opmupoBaHUE U PA3BUTHE TBOPUYECKUX CIIOCOOHOCTEH 00y YarOIUXCsl;

—  YJIOBJIETBOPEHHE WHJIMBU/IYAIbHBIX TOTPEOHOCTEN B HHTEJUICKTYalIbHOM, Pa3BUTHH;

— pasBUTHE M TOJUIEPKKY OOYyUalOUMXCsl, MPOSBHBIIMX HHTEPEC M OMNPEJICICHHBIC
CMocoOHOCTH K (PU3UUECKOMY TBOPUYECTBY.

4.2.3. YpoBeHb CI0IKHOCTH MOJ1YJIsA — Oa30BbIH.

4.2.4. Hosusna MOyJIs: HOBOBBEJICHHUS B (hOpMaAX JUArHOCTUKH U [10JIBEICHHS HTOrOB
peaiu3alMy pOrpaMMbl € YUETOM JIMYHOCTHOTO 3aKa3a oOy4varoluXcst ¥ UX POJMTENeH yepes
yuactue B npoBoauMbIX ['YAIT onumnuagax.

4.2.5.  AKTYalbHOCTb MOJYJsSl 3aK/IIOYaeTcss B TOM, YTO Ha COBPEMEHHOM OTare
pa3BUTHsi OOLIECTBA OHA OTBEYACT 3arpocam JeTell M pomutened: (GOpMHUPYET COLHAILHO
3HAUMMbIE 3HAHMS, YMEHHS M HaBBIKM OKa3blBaeT KOMILJIEKCHOE oOydaroliee, pa3sBUBAIOIICE,
BO3/IeiicTBIE, crocoBCTBYET hOPMUPOBAHHIO (PU3MUECKOI MPAMOTHOCTH JIMYHOCTH, MpHoOdIIaeT
jeTeii K TBOPYECTBY.  AKTYaJIbHOCTb MOJIyJsl OMNpPEAENSETCs ONpE/EeHHEM W BBIOOPOM
oGyuatonmmmucs (emé Ha CTaauh MWKOIBHOro o0yueHus) danbHEHIEro mpopeccHoHatbHOro
pa3BUTHs, 00yUEHHs H OCBOCHHUS KOHKPETHBIX CIIEUHAILHOCTE.

42.6. Tlenaroruueckas  11e1ecoo0pa3HOCTh  MOIyJisi  oOycloBJI€Ha  pa3BUTHEM
(usMdecknx crnocoGHOCTEH  00yualomMXes Yepe3 MpaKTHHeckoe wmactepetso. Llebiit pan
CHEeLHAIBHBIX 3aJaHuil Ha pelieHre PU3MUECKHX 3a/1a4 C1yxar it JOCTHIKEHHUS STOTO.

42.7. lleas moayns — QopmMupoBaHWE W pa3BUTHE TBOPYECKHUX crocoOHOCTEH
00y 4aloMXCs, BbIABICHUE, PA3BUTHE H [10/IEP/KKA TATAHTIMBbIX 00y YalOMHUXCA.

42.8. 3agaun MoayJs — chOpMHPOBATH (PU3HIECKH IPAMOTHYIO JIMNUHOCTb.

429. OrauuuTelbHble OCOOEHHOCTH MOJIYJIS — HalEJEeHHOCTh IIpOrpaMMbl  Ha

MOCTYIUICHHE Ha IPOTPAMMbI BBICIIETO 00pa30BaHMs, peajin3yeMbIeC B I'VAIL
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Pacnpeneneuue TPYAOEMKOCTH MOIYJIAA IO pa3ae/iaM H BUAaM 3aHSTHI

No H KonuuecTBo yacos dopma
e azBaHMe pasjiesia, TeMBI
Bceero Teopus [TpakTHKa arrccaliid
1. MarauTHoe roJjie 6 2 4 OIpoc
2. DIeKTpOMArHeTU3M 6 2 4 oInpoc
H3yuenue u npuém
3. | 92JeKTPOMArHUTHBIX BOJIH 6 2 4 ornpoc
paauo —1 CBY-nmanaszona
4, BosHOBas onTHka 6 2 4 OIpocC
KBantosast Teopmsi
5. IEKTPOMArHUTHOTO 6 2 4 onpoc
H3/IYUCHUS U BellleCTBA
0. dusuka aTOMHOIO s/1pa 6 2 4 OIIpoc
BCEI'O 36 12 24

Pasnesibl 1 TeMBbI MOYJIA

MaruurHoe noJie. djekrpomarnerusm (12 1)

MaruutHoe nosie. MaruuTHoe B3auMozecTBue. MarHuTHOE I0JIe DJICKTPUYECKOro TOKa.
JIuHUM MarHUTHOI WHAYKIMK. JleficTBME MarHUTHOTO MOJIsi HA TMPOBOJHMK C TOKOM. [leficTBue
MArHUTHOTO TOJISl Ha JIBHKYIIMECs 3apsOKEHHbIC YacTHIbl. DHEPrusi MarHUTHOrO TOJIS TOKaA.
Anexrpomartetusm DJ1C B MPOBOJHUKE, JIBHXKYIIEMCS B MATHUTHOM MOJIE. DJICKTPOMArHUTHAs
naykins. CrnocoObl My IMpoBaHis Toka. Mcnosnb3oBanne 51CKTPOMArHUTHOR  MHLYKIHH.
Paspsizika v 3apsijika KOHJIEGHCATOPa, TOK CMEILCHHSI.

M3yuenite i npuém 21eKTPOMATHHTHBIX BoH paano —1 CBY-auanaszona (6 1)

M3nyuenne M NpHeM  2JIeKTPOMArHMTHBIX BonH pamuo -u CBY  -amamasona
INEKTPOMArHHTHBIE BOIIHDBI. PacnpocTpaHeHne dIEKTPOMArHUTHBIX BOJIH. JHEPrHs, IaBIeHHE U
MMITYJIBC 3JI€KTPOMArHMTHBIX BOJIH. CIEKTP 3JICKTPOMArHUTHBIX BOJIH. Paguo -u CBY-BosHEI B
cpesicTBax cBa3u. eomerpudeckas u BojHoBas ontuka Ilpunumun [oirenca. Wurepdepennns
BOJIH. B3aumMHOe ycujeHue M ocjialdjeHHe BOJH B IIPOCTPAHCTBE. Murtepdepenus cBera.
Jlnppakuus csera. KBaHTOBas Te€OpHs JICKTPOMATHHTHOIO W3JIy4CHHs U BEIICCTBA. TeruoBoe
nsnyuenne. ®otosddexr. KoprmyckyispHo-BoIHOBOH Ayanusm. BonHosbie CBOMCTBA 4YacCTHLL.
Crpoenue aroma. Teopust atoma Bojoposia. [Tornomenne u u3jyueHne ceera aToMoM. Jlazep.

Boanosast onruka (6 4)

Unrepdepenuns caera. Jndpaxiua posn. [onspusanus BoJIH. Jlucnepcus cBera.

KBanrosasi u aromuasi pusuka (12 9)

dusuka atomuoro sypa CocTas M pazMep aTOMHOTO si/ipa. JHEPrus CBA3M HYKIOHOB B
sape. EcTecTBeHHass PaJMOAKTHBHOCTH. 3aKOH PaJHOAKTHBHOTO pachlala. Buonornueckoe

JelficTBHE  PAJMOAKTHUBHLIX — M3MyUeHuil.  DJICMCHTApHbIC  YaCTHLIbL Knaccngukanus
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JIEMCHTAPHBIX  HaCTHIL. Jlenronbl  Kax (l)yHI[aMCHTaﬂbeIC YaCTHILBI. Knaccn(bnkaum 4

CTPYKTYpa a/IpoHOB. B3aumo/ieicTBHE KBAPKOB.

@opMBbI ATTECTAIIMH U OLIEHOYHBIE MATEPHAJIbI

[IpoMekyTOUHast arTecTaldss — 9TO OIEHKa KadyecTBAa YCBOEHHS O00y4arolMMHCs
yueGHOro Matepuaa 1o uroraM yueGHoro nepuoza. [lpooantes B Gpopme onpoca. B kauecrse
KPUTEPUEB OLEHKH YpPOBHS CHOPMHUPOBAHHOCTH (OCBOGHHs) KOMIIETECHUMH O00Yy4arOmHMHCs
npumensiercst 2-0ayuibHasl 1Kajla OLEHKH c(OPMUPOBAHHOCTH KOMIIETCHIIMH: «3aYTEHO» «HE
3auTeHo». Kpurepun olieHMBanus ¢hOPMUPOBAaHHOCTH KOMIIETEHIIUH:

—  00ydarouuiicsi TBEPJAO YCBOMJ MPOrpaMMHbIH MaTrepuall, rpaMOTHO U MO CYILECTBY
W3jiaraeT ero, onupasch Ha 3HaHUs OCHOBHOM JIMTEPATYPHI,

—  HE JIOIYCKAEeT CYIIeCTBEHHbBIX HETOYHOCTEH;

—  YBA3BIBAET YCBOCHHBIC 3HAHUS C IPAKTUYECKOH J1€ATEbHOCTHIO;

—  apryMEHTHpPYET HayuYHble MOJOKEHHUS;

—  JIeJIaeT BBIBO/JIbI M 00001IEHUS;

—  BJIAJIEET CHCTEMOM CIECUHAIN3MPOBAHHBIX TOHATHH.

OueHouHbIe MATEPHAJIBI

[IpumepHblii nepeyeHb BOIPOCOB:

1. CBoGoHBIE  DJIEKTPOMATHUTHBIE —KojieOaHus. 3aTyXarolue 3JIeKTPOMAarHUTHbIC
KoJieOaHus.

2. OTkpbIThIi KOJeOaTe bHBIN KOHTYD. M3mydenne.

(9)

. DriekTpoMarduTHbie BoJHbl. CKopocTh pacnpoctpanenus. M3sobperenue paauo A.C
[TonosbIM.

4. Tlepemennpiit Tok. Ilepuox U yacToTa NMEPEMEHHOro TOKa. l'eHepaTop MEPEMEHHOIO
TOKa.

5. JleiicTBytonme 3Hauenus Toka, Hampspkenne u DJIC. MHIyKTUBHOCTL W EMKOCTH B
IETTH MIEPEMEHHOT0 TOKa.

6. VerpoiictBo Tpancdopmaropa. XapakTepUCTHKH TpaHChopmaTopa. Pexumbl pabOTBI
TpaHchopmaropa.

7. DJeKTpOMArHuTHas IIPUPOJIa CBeTa. 3aKOHbI OTPaKeHHs ¥ NPEJIOMIICHUS CBETA.

8. Unrepepenins  cpeta. KorepeHTHOCTb — CBETOBBIX  Jiydeil.  McrmosbzoBanue
uHTEp(EpPEeHIIMN B HAYKE U TEXHHUKE.

9. Jluppaknus ceeta. Jiudpaxunontas pemérka. [onspusauus u MCIepens cera.
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10. Tpunumn otHocuTensHOCTH B (husmke. [IpeodpazoBanus I'anunes. MaBapuanTHOCTH
MOJIYJIsl CKOPOCTH CBETA B BaKyyMe.

11. Toctynare! DiiHTeiiHa. OTHOCUTENBHOCTH OHOBPEMEHHOCTH.

12. IlpocTpaHcTBO ¥ BpeMsi Teopuu OTHOcHTenbHOCTH. [Ipeobpaszosanus Jlopenua.
PesiaTHBUCTCKHI 3aKOH CII0KEHUS CKOPOCTEH.

13. CBSI3b Macchbl ¥ YHEPTUU CBOOOIHON YAaCTULIbl. DHEPIrUs MOKOS.

14. TerntoBoe uznyuenue. ['unoresa [Nnanka o kBautax. @OTOHBL.

15. dororddexr. 3akons Cronerosa. YpasHenue DitHmreitna s porosddexra.

16. Ctpoenue atoma. OneIThl Pezepdopaa.

17. KsanToBbie nocrynarel bopa. Mojesnb aroma Bojiopoa 1o bopy.

18. KBantoBble reHeparopsl. Jlazepsl.

19. PaanoakTUBHOCTD U €€ BUbl. 3aKOH paJIMOAaKTUBHOIO pacraja.

20. Conneunasi cucrema. 3BE3bl U ICTOUHUKHA UX DHEPTHUH.

21. CoBpeMeHHbIE TPEACTABICHHs O MPOHCXoXkaeHHH M dBomonuu CosnHua U 3BE3JL.
["anakruxa.

22. IlpocTpancTBennble Maciitadbl HadogaemMoit Beenennoit. IIpuMEHUMOCTD 3aKOHOB

(l)H'Sl/IKl/I JUISL OOBSICHEHUS NpHUPOAbl KOCMUYCCKHUX 00BEKTOB.

MeToanueckne MaTepHajbl MOLYJIst

1. YueGuuku: Mskumes I".5., byxosues B.b., Corckuit H.H. ®un3nuka: Yueb. nis 10 ki
obuieobpasoBaresibHbIX yupesxienuii. — M.: IIpocsemenne, 2018.

2. Coopunkn 3amau: Pdusmka. 3agaunnk. 10-11 xn: IMocobue s obueodpasosar.
yupexaennii / Peimkesnu A.T1. — 7-e u3n., crepeorun. — M.: [lpoda, 2013. - 192 c.

3. Kameneruit C.E., Opexos B.Il. Meroauka perieHus 3aaa4 1o (Gusuke B CpeHen
wkone. — M.: Ilpocgemenue, 2017.

4. Kupuk JILA.. lenpenmreiin JI.O., Jnk I0.M. ®usuka 10 kmacc. Meroauyeckue
matepuaibl s yuurens. [Tox pepakuueii B.A. Opnosa. M.: Mnekcea, 2015.

5. Koposun B.A., Crenanosa I".H. MarepuaJisl Juist TOArOTOBKH W TIPOBC/ICHUA UTOTOBOM

ATTECTAILTH BBITYCKINKOR cpe/neit (monoii) mwkossl mo gusnke. — Jipoda, 2018.

[lepeuennb neyaTHbIX U IEKTPOHHbBIX YUEOHBIX H3/1aHUH
1. desepanbHbIil KOMIIOHEHT rocyaapctenHoro CtanaapTa CpeiHero (mostHOTO) O0IIIEr0
o6pasosanus mo Qusnke. YTBepKIeH npukazom MunoGpasosanus Poccuu oT 05.03.2004 Ne
1089.
2. Caypos IO.A. ®usuxa B 10 knacce: Mojaenu ypOKOB: Kuura juis yuwmrens/

10.A.Caypos. - M.: [Ipocsemtenne, 2015. -256 c.
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3. Temarnueckoe 1 noypounoe nianuposanue. Kacosinos B. A. M.: Jlpoda, 2018 T.

4. Kabapmuu O.®. u ap. Ousuka. 3amaunnk. 10 - 11 xn: Tlocobue s
061eo6pazoBartesbHbIX yueOHbIX 3aBenenuil. - M.: [lpoda,2017. — 352 c.

5. KaGapaun O.®. 3a1anus JUis HTOTOBOrO KOHTPOJIS 3HAHUH ydaruxest 1o ¢usuke B 7-
11 knaccax cpenneit mkonbl: Jlunaktuueckuit marepuan. - M.: [pocsemenne, 2014. — 224 c.

6. TasnenxoH.U., TMasnenko K.II. Tectosble 3amanusi no ¢usmke. 1lkmace. — M.
[lIkonbHas mpecca, 2018. - 60 c.

7. Peivkesru A.I1. ®uzuka. 3agaunnk. 9 -11 ki [Tocobue ms o0meoOpa3oBaTe/IbHBIX
yueOHbIX 3aBejieHnit.-M.: Jpoda, 2017. -1 97 c.

8. @dusuxa (7-11 kjacchl): HeECTaHAApPTHbIE 3aja4d € OTBETAMH H pereHusMm/

B.C.Ba6aes. - M.: Dkemo, 2017. — 144 c.

Pecypchbl HHPOPMALMOHHO-TETCKOMMY HUKAIMOHHOH ceTH «MHTepHeT»

1. Caiit ®UITH http://www fipi.ru,

o

. OTkpuIThIii 6aHk 3afannii http://www.phyege.ru u 1p.

5. ®OPMbI ATTECTALIMHU U OHUEHOYHBIE MATEPHUAJIbI

wn

1. BxojHoi KOHTponb (IpejaBapuTe/ibHas aTTECTalUsA) — 3TO OLECHKA HCXOIHOTO
ypOBHSI 3HAaHMil Mepej) Havaiom oOpasoBaTeibHOro mpouecca. Ilposoautes ¢ LEIBIO
OmnpeJie/ieHHs YPOBHS Pa3BUTHs 00y4alomMXcs B (hopMe YCTHOTO Ompoca ¢ HCMOIb30BaHHEM
OLICHOYHBIX MATEpPHAJIOB.

52. Tekymui KOHTpPOJb YCIEBAEMOCTH — OTO OIEHKa Ka4decTBa YyCBOCHHMI
oGyuatoLmMMucs yaeGHOro MaTepuaia; OTC/ICKHBAHAE aKTHBHOCTH 00y 4arouXcsl. [IpoBoauTcs
B (popMe YCTHOTO ONpoca B COOTBETCTBHM C TyHKTOM 2 HacTosIEd NporpaMMbl ¢
MCII0JIb30BAHMEM OLIEHOYHbBIX MaTePUAJIOB.

5.3.  TlpomexyTouHas aTTecTalus — TO OLCHKA KauecTBa yCBOCHUA 00y4aroIUMHUCs
yueGHOro Marepuaia Io uToram y4eOHOro mnepuosa. [IpoBomutcss Ha 20 3aHsATHH ¥ Ha 32
3aHSTHM 0 3aBEPIIEHHIO OCBOEHMs NPEAMETOB, KypCOB, JMCIHUIUIMH (Momyneit). @opmbl U
MOPAIOK [POBEACHUSI MPOMEIKYTOUHOH aTTECTALUH 00y49aloImMXCsl ONpe/eIeHbl B MyHKTe 4
HACTOSILLICH TPOrpaMMbl B pabOUMX IPOrpaMMax Npe/IMETOB, KypCoB, JIHCUHIIIHH (mojtyneit).

54 Wrorosas aTrectallds — 9HTO OIEHKA YPOBHs JOCTH)KEHMH OOydarommxcs Mo
sagepiiennn  ocsoenust  JIOIT ¢ uesnpio  onpejesieHns  M3MEHCHHA  yPOBHA pa3BUTHS
00YUaIOIIMXCs, UX TBOPYECKHX CIIOCOOHOCTEH: 3aKMOUNTE/BbHAA NPOBEpKa 3HAHHWI, YMEHUH,

nasbikoB. IlpoBoauTcs B (popmMe MOJIBENEHMS Pe3yIbTaToOB Y4YacTHs B TECTHPOBAHMAX H
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onuMnuazax, npooaumbix ['YAIIL, pe3ynbraToB NPOMEKYTOYHOH aTTECTALMH.
OllEHKa JIOCTHIKCHUH HEe OLleHUBaeTCs OauiaMu.

5.5. OruleHOUYHBIE MATEPHATIBI:

HUrorosas

B kauyecTBe KpUTEPHEB OLEHKH YPOBHS C(OPMHPOBAHHOCTH (OCBOEHHs) KOMIETCHIMH

o0ydaromMMucs mpuMensieTcs 2-6alibHas WKana OUeHKH ¢HOPMUPOBAHHOCTH KOMIICTCHIHH:

«3a4YTEHO» «HE 3aUTCHO». Kpu'reppm OLICHUBAHUSA C(l)Ole/IpOBaHHOCTI/I KOMITETEHLIMI:

—  00yyarolMics TBEPAO YCBOMJ MPOrpaMMHBIH Marepuall, FpaMOTHO U [0 CYIIECTBY

u3JlaraeT ero, OnMupasich Ha 3HaHUA OCHOBHOM JIMTEPATYPbI;
—  He JOIMYCKaeT CYNIECTBEHHBIX HETOYHOCTEH;
—  yBS3BIBACT YCBOCHHbBIC 3HAHMSI C IIPAKTUYECKOM J€SATEIBHOCTHIO,
—  ApryMEHTHPYET Hay4HBbIE I1OJIOKECHHUS;
—  JIeJIaeT BBIBOJBI U 0000IIEeHUS;

= BJIAJIEET CUCTEMOM CIieaJIM3UPOBAHHBIX TTIOHSITUH.

[IpumepHbIii nepeyeHb BOMPOCOB
|. ®usuka — Hayka o npupojie. PU3HUecKre BEITMUHNHbI H UX U3MEPEHHUS.
2. Kunemaruka, Kak pasjes Mexanuku. MexyHapoanas cuctema eaunui CH
3. Mexanuueckoe  JaBwkKeHHe.  OTHOCHUTENBHOCTH ~ MEXaHUYECKOro
Marepuasbhast Touka. Cucrema oTcuéra.
4. IlyTh 1 nepemenieHme.
S. PaBuomepnoe jiBnkeHue. CKOpoCTh pABHOMEPHOTO IBHIKCHHS.
6. Yckopenue. PaBHOYCKOPEHHOE NPSIMOIMHEHHOE JIBUIKEHUE.
7. Jlunamuka. GopMyIMpoBKa U ONIHCAHUE OCHOBHOM 3a/1a4u JIMHAMHUKH.
8. MHepTHOCTB U Macca Tea.
9. Mousitue cuibl B AuHaMuke. O003HAYEHNs U ¢IMHULIBI H3MCPCHUSL.
10. 3akonsl Hetorona. @opmyiupoBKa U NpUMEHEHUE.
11. CBoGoHOE MnajieHue Tel. 3aKOH BCEMHUPHOTO TATOTEHHUS.
12. [Tousitue Beca. HeBecomocCTh.
13. Cuna ynpyroctu. Cuna Tpenns. Cuna TsHKeCTH.
14. UMnysbe cuibl. Umiyase Tena. Bussl coyrapeHui.
15. 3aKOH coxpaHeHus UMITyJbca. PeakTHBHOE JIBUXKECHHUE.
16. Mexanuyeckasi pabota. MOIIHOCTB.
17. Dueprus Ten. Knnernueckas sHeprus u €€ onpesiesieHue.
18. IToTeHuMaibHas YHEPrUsi. 3aKOH COXPaHEHHs SHEPIUH B MEXAHHUKC.

19. Mexanunueckue koJjiedanus. Buabl MEXaHHYCCKUX KoJicOaHuM.

JBUIKCHMUS.
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20. 'apmonnueckue kojaedaHusi. OCHOBHBIE MTAPAMETPBI.

21. Maremaruueckuii U (PU3HUECKUN MASTHUKH.

22. Ocnosuble nonoxxenust MKT. JIBuxkeHne MoJeKy.

23. Macca u pa3mepsl MoJiekyJl. KoanuecTBo BelecTsa.

24. TTonstue naeaibHOro ra3a. JlaBiaenue rasza v €IMHUIIBI €T0 U3MEPEHHUS.

25. OCHOBHOE ypaBHEHHE MOJIEKYJISIpHO-KHHeTHYecKoi Teopun (MKT).

26. [lonsitne Temreparypbl. TepmojMHamMHyecKas IIKajga Temreparyp. AOCOTIOTHbBIA
HOJTb.

27. YpaBuenue Menieneea — Kuaitnepona. O0beIMHEHHBIA ra30BbIA 3aKOH.

28. M3onporiecesbl 1 UX rpauKH.

29. IloHsiTHe BHYTPEHHEH YHEPIrUH Tejla U HACATbHOIO rasa.

30. TeroéMkocTh. PadoTa n Tenora Kak ¢crnocoObl U3MEHEHHs BHYTPEHHEH YHEPrHH.

31. IlepBoe Hayayo TepMOAMHAMHKH. [IpuMeHeHHE MepBOro Havaja TEPMOANHAMUKH K
M30IIpoLEeccam.

32 Axauabatubiil porece. @opMyIMPOBKA U MPAKTHYECKOE NPUMEHEHHE BTOPOIO 3aKOHA
TCPMOAMHAMHUKH.

33. Ucnapenne u KoHjeHcauus. AGCOMIOTHas W OTHOCHTEIbHAA BJIQXKHOCTH BO3JyXa.
Touka pocsbl.

34. Kunenue. Kpurnueckoe cocTOsHAE BEIIECTBA.

35. [ToBepXHOCTHBIH CJI0H KUAKOCTH. KanuuispHble SBJICHUS.

36. [naBiaeHue ¥ KpUcTAUIM3AUMA TBEPABIX TEIL.

37. [lonsitne dasepl Bemecta. PasoBble nepexoisl. J(narpamma (a30BBIX MEPEXOJIOB.
Tpoitnas Touka.

38. XapaKkTepucTHKK TBEPIOTO COCTOSIHUS BElECTBA. THIIBI KPUCTATIMICCKUX pEMETOK.
Bujsl nedopmaiinu TBEP/BIX Tesl. 3akoH [yka.

39. DreKTpUUeCKHii 3apsil. 3aKOH COXpaHEHHUS JIEKTPUUECKOTO 3aps/a.

40. OcHOBHOII 3aKOH 7J1eKTpocTaTuKu. 3akon Kynona.

41. HarpsEHHOCTD 2JIeKTPHUECcKOoro noJis. [ToTeHuunan s1eKTpHIecKoro nojis.

42. Inexrpoémrocts. Konnencatopbl. CoeiMHEHHE KOHIEHCATOPOB.

43. DnekTpuueckuii Tok B MeTajiax. Cuiia Toka.

44, DneKTpUUeCKni TOK B DJICKTPOJIMTAX.

45. 3axonsl Mapazes st d1ekTpoausa. [IppMeHeHHe SJICKTPOIN3a B TEXHUKC.

46. DNIEKTPUUECKHI TOK B ra3ax W BaKyyMe.

47 3akon Owma Juis ydacTka uend. 3akoH Oma Juis TOJHOH LEMH. CoenuHenue

IIPOBO/IHUKOB.
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48. PaGoTa 1 MOIIHOCTS JIEKTpUYeckoro Toka. 3akoH Jlxoyis — Jlenna.

49. TTonynpoBoAHMKH K UX cBocTBa. CoOCTBEHHAsA IIPOBOJUMOCTH TPOBOHHKA.

50. JloHOpHasi ¥ aKIENTOPHAsA NPUMECH B MTOJIyIPOBOJAHMKE. P- N- MEPEXO.

51. TlonsTHe MarHUTHOrO TOJs TOKa. B3auMmoneictBue TOKOB. CHIIOBBIE JIMHUH
MarHMUTHOTO TMOJIA.

52. 3akon Amnepa. [IpaBuio neBoit pykn. MarnuTHbIN MOTOK.

53. Cuna Jlopenna. Hanps€HHOCTH MAarHUTHOTO ITOJISL.

54. SInenue >1eKTPOMArHMTHOW MHIYKIHH. 3aKOH 3JIEKTPOMArHUTHOM HHJTYKIIHH.

55. Hanpasnenue unaykuponHoro toka. [Tpasuio Jlenua. MarHuTHbIi MOTOK.

56. Slsnenue caMOMHAYKIKMH. MHIYKTHBHOCTD. DHEPIrUs MAarHUTHOTO TOJIs TOKA.

57. CBoOO/HbBIE  HJICKTPOMArHUTHBIE KosebaHus. 3aTyXarolue 3JIEKTPOMArHUTHbIC
KoJieOaHusi.

58. OTKpbITBII KOsleOaTeNbHbI KOHTYp. M3nyuenue.

59. DaexTpomaruuTHbie BonHbL. CkopocTs pacnpoctpanenns. M3o6perenne paamo A.C.
[ToroBbIM.

60. Tlepemennplii Tok. Ilepuoj 1 yacToTa NEPEMEHHOTO TOKa. ['eHepaTop MepeMeHHOro
TOKA.

61. JleiicTBytoiye 3Hadenns toka, Hanpshkenne n DJIC. MHayKTHBHOCTE U EMKOCTH B
[eIH [EPEMEHHOr0 TOKa.

62. YerpoiicTBo Tpancdopmaropa. XapakTepucTHKH Tpancdopmaropa. Pexumbl paboThl
TpaHcopmaropa.

63. DJIeKTPOMArHMTHAS IPUPOJIA CBETA. 3aKOHbI OTPAKCHHS U IPEJIOMIICHHS CBETA.

64. Untepdepennunst  cseta.  KOrepeHTHOCTh — CBETOBBIX  JIyUeH. Hcnonb3oBanue
uHTep(epeHIINN B HAyKe M TEXHHKE.

65. Jlndpakuus csera. Jndpakunonnas pemérka. [lonsipusanns u AMCepeus cBeTa.

66. [Tpuniun otHocutensHocTH B (usuke. [IpeoOpasosanus I'anuies. HBapuaHTHOCTh
MOJ1YJIsi CKOPOCTH CBETa B BaKyyMe.

67. Tloctynarsl DiiHiTelHa. OTHOCHTEIBHOCTh OJTHOBPEMCHHOCTH.

68. [IpocTpaHcTBO M BpemMs TEOPHH OTHOCHTEJILHOCTH. [IpeoGpazosanus Jlopenua.
PeasiTMBUCTCKUI 3aKOH CII0)KEHUS CKOPOCTEH.

69. CBsI3b MAcChl 1 YHEPrUU CBOOOHON YaCTHIbL. DHEPIUs MTOKOS.

70. Teruosoe n3nyuenne. ['unoresa [Tnanka o kpanTax. GOTOHBI.

71. ®orordidext. 3akounl CTosneroBa. YpapHenne DHHIITSHHA 1A dororpdexra.

72. Ctpoenue aroma. Onbitbl Pesepdopaa.

73. Ksantosbie noctyarsl bopa. Mojenb aroma Bogopoza 1o bopy.
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74. KBanToBble reHeparopsl. Jlazepsl.

75. PajlnoakTUBHOCTH U €€ BU/Ibl. 3aKOH PAJIMOAKTUBHOTO pacraja.

76. ConHeuHasi cuctema. 3BE3/ibl U UCTOYHHUKH UX YHEPI'HH.

77. CoBpeMeHHbIE MpPEJACTABICHUS O MPOUCXOKICHUH M dBomound ConHua U 3BE3A.
["anaxkTuka.

78. IlpocTpancriennble MaciiTadbl nabsoiaemoit Beenennoi. [IpuMEeHNMOCTL 3aKOHOB

pusuku Juist 0OBICHEHHS IPUPOJBI KOCMUYECKUX O0BEKTOB.

6. METOJUYECKUE MATEPHAJIbI
JIOTTOJIHUTEJILHOM OBPA30OBATEJILHOM I[TPOI'PAMMBI

1. Yue6nuku: Msikuites I'.51., Byxosues B.b., Corckuit H. H. ®usnxa: Yueb. mus 10 ki
o01eo6paszosarelibbIX yupesienuit. — M.: IIpocsemenne, 2018.

2. Coopunkn 3amad: Pusuka. 3agadnuk. 10-11 ki.: IMocobue s obuieobpasosar.
yupesiennii / Peimkesnu A.IT. — 7-e u3a., crepeorun. — M.: Jlpoga, 2013. - 192 c.

3. Kamenewxuii C.E., Opexos B.Il. Metoanka perienns 3ajxa4 no Qpusuke B cpeHeH
mxose. — M.: Tlpocgemenne. 2017.

4. Kupux JI.A., Teupenmreitn JI.D., Juk 10.M. ®usuxa 10 kiacc. MeToauueckue
matepuanbl utst yuutens. [lox penakumeit B.A. Opnosa. M.: Mnekca, 2015.

5. Koposun B.A., Crenanosa [".H. Marepunasibl 17151 IOArOTOBKH M IPOBEACHHA UTOTOBOH

ATTECTAIlMH BBITYCKHUKOB cpe/iHeit (MoJioi) mkossl mo dusuke. — Jpoda, 2018.

7. CITMCOK UCIIOJIb3OBAHHOM JIMTEPATYPbI

1. denepanbHbIil KOMIIOHEHT rocy AapeTBenHoro CTanaapTa CpeiHero (monHOTO) 0011IETO
oGpazoBanns 1o ¢usmke. YTBepKIeH npukazoMm MuHOOpa3oBaHHs Poccun ot 05.03.2004 Ne
1089.

2. Caypos IO.A.. O®usuka B 10 knacce: Moaenn ypoKoB: Kuura s yuuresns/
10.A.Caypos.- M.: [lpocserenue, 2015. — 256 c.

3. TemaTnueckoe 1 noypounoe rianuposanue. Kacbsinos B.A. M.: Jlpoda, 2018 r.

4. Kabapama O.®. wu ap. ®msuka. 3agaunnk.  10-11 [Tocobue s
061e06pa3oBaTeNLHLIX yueOHBIX 3aBesieHuit. - M.: Jlpoda, 2017. — 352 c.

5. KaGapmun O.®. 3a1anus JUlss HTOFOBOTO KOHTPOJIS 3HAHKH y1aIHXCs 110 ¢dusuke B 7-
11 knaccax cpeanedt mkobl: Jluakrudeckuit marepuai. - M.: IIpoceewenne, 2014, — 224 c.

6. Ilasnenko H.M.. INasnenko K.II. Tecrosbie 3aganus mo ¢usuke. llimacc. — M.:

[1IxonbHas npecca, 2018. — 60 c.
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7. PoimkeBuu A.lL Cl)uéléma. Bapaunnk. 9 -11 ki.: [Tocobue s 061eo0pa3oBaTeIbHBIX
yueOnbIx 3aBeeHuit. - M.: Jlpoda, 2017. - 197 c.
8. dusuka (7-11 kiacchl): HecTaHJApTHBIE 3a4auyd C OTBETaMU U peteHusIMu/
B.C.Babaes. - M.: Dkemo, 2017, — 144 c.
Pecypcbl MH(POPMAIMOHHO-TEIEKOMMYHHKALMOHHOH ceTn «HTepHeT»
1. Caiit ®UITA http://www.fipi.ru,

2. OTkpbIThII OaHK 3a1anuit http://www.phyege.ru u ap.
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