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1. TIOSICHUTEJIbHAS 3ATTMCKA

1.1.  XapakTepucThKa BUIa A€ATEIbHOCTH.

dusnka — 001aCTh HAyKH, BKJIIOYAIOIAst COBOKYITHOCTE CPEJCTB U METO/I0B YEJIOBEYECKOM
JeSITETbHOCTH, CBSI3AHHBIX C  BBISIBJICHMEM, HCCICA0OBAHUEM U MOJEJIMPOBAHMEM HOBBIX
(pU3UYECKUX SIBJICHUI U 3aKOHOMEPHOCTEH.

1.2.  HanparnenHocTs (npo¢uiib) NporpaMmbl — €CTECTBEHHOHAY YHAS.

[IporpamMma HarnpagieHa Ha:

— (opMHpOBaHKEe U pa3BUTHE TBOPUYECKUX CIOCOOHOCTEH 00yUarommxcs;

— YJIOBJIETBOPEHUE MHIMBH/Iy AJIbHBIX TOTPEOHOCTEH B HHTEIIEKTY AIbHOM, Pa3BUTHH;

— pa3BUTHE W TMOJUICPKKY OOYyYaIOIUXCsl, MPOSBUBIIMX HHTEPEC M OMNpEHCTICHHbIC
CMOcOOHOCTH K (PU3HKO-MATEMATHUECKOMY TBOPUYECTBY.

1.3.  VYpoBeHb cI0XHOCTH 00pa30BaTeIbHOM MPOrpaMMbl — IIPOJABUHY THIH.

1.4.  Hosuszna nporpaMMbl: HOBOBBeJIcHMs B (popMax JUMArHOCTHKM W MOJBEACHHUS
HTOTOB Pealu3alMy IPOrpaMMBbl C YUYETOM JTHYHOCTHOTO 3aKa3a 00ydaromuXcs U UX POUTEsIeH
depes yuactue B npoBoauMbix 'Y AL onumnuanax.

1.5. AKTyaJlbHOCTh MPOrpaMMBbl 3aKJIOUacTCs B TOM, YTO Ha COBPEMEHHOM JTare
pa3BUTHsA OOINIECTBA OHA OTBEYAET 3ampocaM JIeTeH M poauTesned: (GOpMHpPYET COLHAILHO
3HAUMMble 3HAHMs, YMEHHS W HaBbIKH OKa3bIBaeT KOMILIEKCHOE OOyuaioliee, pa3BUBaOLICE,
BO3/1eiicTBHE, crtocoOcTBYeT POpMUPOBAHHIO (PU3HMKO-MATEMATHIECKON IPaMOTHOCTH JINYHOCTH,
npuodIaeT JeTedl K TBOPYECTBY. AKTYaJlbHOCTh MPOrPAMMBbI OMPENEIISETCs OMPEACICHUEM 1
BLIGOpOM  oOyualommmucs  (emé Ha  CTaAMM  WIKOJBHOrO  O0y4eHHs))  JalbHEHIIEro
NpO(ecCHOHANLHOTO Pa3BUTHs, 00YUEHHS H OCBOCHHS KOHKPETHBIX CIICLIHAIbHOCTEH.

1.6. Ilemarornueckas 1eaeco00pa3sHOCTh  MPOTrpaMMbl  O0yCJIOBJIEHA  Pa3BUTHEM
(pu3MKO-MaTEeMaTHUECKUX CIOCOOHOCTEH 00yuaromuxest 4Yepe3 INPaKTHYCCKOE  MacTepeTBo.
[lesnbiit psijt crienMaibHBIX 3a7aHMil Ha peuleHre GU3MYCCKHUX 3ajad Cykar Ul JOCTHKCHHA
3TOTO.

1.7.  lleab nporpammbl — (OPMUPOBAHHE W Pa3BUTUE TBOPUECKUX CIocoOHOCTEH
00y UalONIMXCSl, BbISBIEHHE, PA3BUTHE U MOJIEPKKA TAIAHTIMBBIX 00y YaIOMMXCS.

1.8.  Bamaum  nporpammbl  —  copmuposarh  JIMYHOCTB,  PaMOTHYIO B
€CTECTBEHHOHAY YHOM 00JIacTH.

1.9.  OtrauuuTenbHble OCOOEHHOCTH IPOrpaMMbl — HAUEJICHHOCTh NPOrpaMMbl Ha
HOCTYIJICHHE HA IPOTPaMMBbl Bbiciiero oGpasosanus, peaiusyembie B I'VAIL

1.10. Kareropusi 0o0yuaroIuxcsi — y4allMecs BBIMYCKHBIX KJIACCOB W BBIMYCKHHKH
obueobpazoBaTeibHbIX yupeskaenui 15-19 ner.

1.11.  Cpox peanusauuu nporpammsl — 8 mecsues. OO0bEM NpOrpamMmbl — 192 y4yeOHBbIX



Haca, 3allJAHWPOBAHHBIX Ha BCCh M1EPHO/T 00yUeHHs.

1.12. ®opMbl opratuzaunn 0dpa3oBaTebHOI AeSTENbHOCTH: TPYNOBOi JopMat B 0uiio—
320410t Jopme 00yuelns ¢ konnuecTBOM 00yuaronMxcs B rpyine a0 25 yenoBek.

1.13. Pewum 3auatnit — ¢ 16 yacos 00 MunyT 10 20 uacos 00 MHHYT ABa pa3a B HeeJIo.
I.14. 1 Inannpyemnle pe3ynraThl — NOBbIIEHHE (JUIUKO-MATEMATHUECKOH I'PAMOTHOCTH
00vHaKoNINXCs.

[ .15. dopma 11018 1eHUS UTOFOB — TECTHPOBAHME U YyacTHe B OJIMMITHA/AX Mo busnke,

nposoaumbIx ['Y All.
2. YYEBHbIH [JIAH
No KonanuecTBo yacos ®dopma
o Ha3Bauue paznena. Tembl

Bcero Teopus [pakTika aTTecTaimu

du3uka B 1031aHUK
l. BeUleCTBa, rosl, 6 2 4 onpoc
1IPOCTPAHCTBA U BPEMEHH

Kunemaruka

3 Ny s 6 2 4 onpoc
MalTepHaILHOM TOUKH
3.1l CBeToBbIe SIBICHUS 6 2 4 0Inpoc
4 | Jlunamuka matepualinHoil 9 3 6 onpos
TOUKH
) 3aKotibl coXpateHHs! 9 3 6 onpoc
JluHamuka
6. HEPHOANUECKOTO 12 4 8 onpoc
JIBHKEHUS
7 Penatusuctckas 12 4 3 —_—
MeXaHHKa
g Monekynsipuas cTpykTypa 2 4 g AT
| BellecTBa
MouiekyJisipHo -
9. KHHeTHYeckast TeopHusl 9 3 6 onpoc
MJeaIbHOIO rasza
0. | TcpM(mmluMMga. 9 3 6 e
| MexaHunyeckue BOJHbI
11, AKYCTHKA 6 2 4 onpoc
CHilbl DIICKTPOMAIrHUTHOTO
12. | B3aUMOJCHCTBHA 12 4 8 onpoc
| HEMOABMIKHbLIX 3aps/I0B
13, | Hoctosriibiit 12 4 8 onpoc
YICKTPHUECKHI TOK
14. MarHuTHoe nosne 12 4 8 0npoc
1S, )aeKTpoMarHeTH3M 12 4 8 onpoc
' M3ayuenue i npuém
i 16. | 2AeKTPOMarHUTHBLIX BOH 12 4 8 onpoc
| paano — n CBY -inanaszona
17. BoJiHoBas ontuka 12 4 8 onpoc
18. KBaHTOBast Teopus 1 4 8 onpoc




DJICKTPOMArduTHOIr o
M3JIYHYCHMS U BCLICCTBA

19. | ®usuka aToOMHOIO sipa 12 4 8 OI1pocC
BCEI'O 192 64 128
3. KAJIEHJIAPHBIM YUEBHBIN TPA®UK
No M q E it o g Mecto dopma
s ecsii MCIIO | TPOBEJICHHS opMa 3aHsTHS BO OpOBENEHAS | BrreCTammE
3aHSTHS 4acoB
1. | oxrsiOpn | 22-24 | 16-00 - 20-00 | Jlexuusi/ceMmunap 3 ['VAII onpoc
2. | oktsa6ps | 25-27 | 16-00 — 20-00 | Jlekuus/cemruHap 3 ['VAII onpoc
3. | okrsa6ps | 28-31 | 16-00 —20-00 | Jlexuus/cemunap 3 ['YAII 0I1poC
4. | nos6pp | 01-03 | 16-00 —20-00 | Jlexuus/cemunap 3 ['VAII OTIpoc
5. | nosbps | 05-07 | 16-00 —20-00 | Jlekuus/ceMunap 3 ['VAII orpoc
6. | nosope | 08-10 | 16-00 —20-00 | Jlexuus/cemunap 3 ['VAITI onpoc
7. | wosbps | 11-14 | 16-00 —20-00 | Jlekuusi/ceMuHap 3 ['VAII OIpoc
8. | nos6pp | 15-17 | 16-00 —20-00 | Jlekuus/ceMunap 3 ['YAII 0IIpoc
9. | nosopp | 18-21 | 16-00 —20-00 | JIekuus/ceMuHap 3 ['VAII onpoc
10. | nosiopp | 22-24 | 16-00 —20-00 | Jlexuus/cemunap 3 ['VAII OIIpoC
11. | nosabpp | 25-28 | 16-00 —20-00 | Jlekuusi/cemunap 3 ['VAII OIpoc
12. EOADPE! 29-01 | 16-00 —20-00 | Jlexuus/cemunap 3 I'VAII onpoc
Jiekabpb
13. | nexabps | 02-05 | 16-00 —20-00 | Jlekius/cemunap 3 I'VAII orpoc
14. | nexabps | 06-08 | 16-00 —20-00 | Jleknus/cemunap 3 I'YAII 0npoc
15. | nexabpn | 09-12 | 16-00 —20-00 | Jlekuns/cemunap 3 I'VAII onpoc
16. | nexabpn | 13-15 | 16-00 —20-00 | Jlexuns/cemunap 3 ['VAII o1poc
17. | nexabps | 16-19 | 16-00 —20-00 | Jlexuns/cemunap 3 I'VAII onpoc
18. | mexabpb | 20-22 | 16-00 —20-00 | Jleknus/cemunap 3 ['VAII ornpoc
19. | nexabpp | 23-26 | 16-00 —20-00 | Jlexuns/cemunap 3 I'YAII orpoc
20. | nexabpp | 27-29 | 16-00 —20-00 | Jlekuus/cemunap 3 I'VAII ornpoc
21. | supapn | 09-12 | 16-00 —20-00 | Jleknus/cemunap 3 I'VAII orpoc
22. | smBapb | 13-16 | 16-00 —20-00 | Jlekuus/cemunap 3 ['VAII orpoc
23. | smBapp | 17-19 | 16-00 —20-00 | Jlekus/cemuHap 3 ['VAII oIpoc
24. | suBapp | 20-23 | 16-00 —20-00 | Jlexuums/cemunap 3 I'YAII orpoc
25. | smBapp | 24-26 | 16-00 —20-00 | Jlekuus/cemunap 3 I'VAII oIpoc
26. | suBapp | 27-30 | 16-00 —20-00 | Jlekuns/cemunap 3 I'VAII ornpoc
27, | MHBAPLI | 31 65 | 16-00 — 20-00 | Jlexums/cesuiiap | 3 FYAII ompoc
despalib
28. | despans | 03-06 | 16-00 —20-00 | Jlekuus/cemunap 3 ['VAII ompoc
29. | despanb | 07-09 | 16-00 —20-00 | Jlekiys/ceMnuHap 3 I'YAII orpoc
30. | despanp | 10-13 | 16-00 —20-00 | Jlekuusi/cemuHap 3 ['YAII onpoc
31. | despanb | 14-16 | 16-00 —20-00 | Jlekuus/cemunap 3 I'VAII 0Ipoc
32. | despanb | 17-20 | 16-00 — 20-00 | Jlexuus/cemunap 3 ['VAII oTpoc
33. | ¢espann | 21-22 | 16-00 —20-00 | Jlekuus/cemMuHap 3 ['VAII onpoc
34. | despanp | 24-27 | 16-00 —20-00 | Jlexuus/cemunap 3 ['VAII ompoc
35. | ‘]’i‘;gl")‘;‘ P11 28-02 | 16-00 - 20-00 | Jlekuns/cemunap | 3 TYAI orpoc
| 36. MapT 03-06 | 16-00 —20-00 | Jlekuus/ceMuHap 3 I'VAII OIpoc

37. MapT 07-09 | 16-00 —20-00 | Jlekuus/cemuHap 3 ['VAII o1poc
38. mapT 10-13 | 16-00 —20-00 | Jlexuusi/ceMuHap 3 I'VAII oInpoc
39. MapT 14-16 | 16-00 — 20-00 | Jlekuusi/ceMuHap 3 ['VAII ornpoc




No Bpewmst Kon-

~ | Mecsu | Yucno | nposenenust | Dopma 3aHATHS BO Mlspeo DR
rn/n NPOBEJICHHUS | aTTeCTaluu

3aHSITHSI 4acoB
40. MapT 17-20 | 16-00 —20-00 | Jlekuusi/ceMuHap 3 ['YAII OIpoc
41. mapT 21-23 | 16-00 —20-00 | Jlekuus/ceMmuHap 3 I'VAII onpoc
42, mMapT 24-27 | 16-00 —20-00 | Jlekuus/cemuHap 3 I'YAII onpoc
43. MapT 28-30 | 16-00 — 20-00 | Jlexusi/cemuHap 3 I'VAII ompoc
44. (MapT/ 31-03 | 16-00 —20-00 | Jlexust/ceMuHap 3 ['VAII orpoc
anpesib
45. | anpenb | 04-06 | 16-00 —20-00 | Jlexuus/ceMunap 3 ['VAII onpoc
46. | anpens | 07-10 | 16-00 —20-00 | Jlexuus/ceMuHap 3 'VAII onpoc
47. | anpens | 11-13 | 16-00 —20-00 | Jleknus/ceMuHap 3 ['VAII 0I1poc
48. | anpens | 14-17 | 16-00 — 20-00 | Jlexuus/ceMunap 3 I'VAII o1poc
49. | anpens | 18-20 | 16-00 —20-00 | Jlexuns/ceMuHap 3 I'YAII oIpoc
50. | anpenn | 21-24 | 16-00 — 20-00 | Jlekuunsi/cemunap 3 ['VAII onpoc
51. | anpenb | 25-27 | 16-00 —20-00 | Jlexuus/cemunap 3 ['VAII onpoc
52. | anpens | 28-30 | 16-00 —20-00 | Jlekuus/cemunap 3 ['VAII oInpoc
53. Mai 02-04 | 16-00 —20-00 | Jlekuusi/ceMunap 3 ['YAII oIpoc
54. Mai 05-08 | 16-00 —20-00 | Jlexuus/cemunap 3 ['VAII oIpoc
55. Mai 10-11 | 16-00 —20-00 | Jlexuusi/cemunap 3 ['VAII oInnpoc
56. Mait 12-15 | 16-00 — 20-00 | Jlekuusi/cemunap 3 ['YAII o1poc
57. Mai 16-18 | 16-00 —20-00 | Jlexuus/cemunap 3 I'VAII oInpoc
58. Mai 19-22 | 16-00 —20-00 | Jleknus/cemunap 3 I'VAII OIpoc
59. Mai 23-25 | 16-00 — 20-00 | Jlekuus/cemuHap 3 ['VAII onpoc
60. Mai 26-29 | 16-00 —20-00 | Jlekuus/cemuHap 3 I'YAII orpoc
61. | WIOHB 30-01 | 16-00 —20-00 | Jlexuusi/cemunap 3 ['VAII orpoc
062. HIOHb 02-05 | 16-00 — 20-00 | Jlekuusi/cemunap 3 I'YAII 0I1pocC
63. | HIOHb 06-08 | 16-00 —20-00 | Jlekiust/ceMunap 3 ['YAII orpoc
64. | WIOHD 09-13 | 16-00 — 20-00 | Jlekuusi/cemuuap 3 I'VAII oInpoc
4. PABOUYME ITPOI'PAMMBI ITPEJIMETOB, KYPCOB, INUCLMITJIMH (MOJ]YHEPI)

«Pacmmpennas pusukar.

4.1.1.

4.1.

PaGouasi nporpamma moayast «Kmacenveckas pusuka»

AHHOTAUMUS

Moayib «Kiaccuueckas (U3MKa» BXOJMT B 00pasoBaTEIbHYIO MpOrpamMmy

4.1.2. HanpasieHHOCTb (MTpoduiib) MOJTyJIsl — €CTECTBCHHOHAY YHAS.

Moty 1b HarpaBsJIeH Ha:

— (opMHpOBaHUE U PA3BUTHE TBOPUECKUX CIIOCOOHOCTEH 00yyarommxcs;

— YJAOBJIETBOPCHHUEC WHANWBUIYAJILHBIX HOTpC6HOCT€ﬁ B UHTCJIJICKTYaJILHOM, pa3BUTHUH;

— pa3BUTUC W MNOIAACPKKY 06yt1axou1uxcx, NPOSIBUBIIUX HHTEPEC H OIIPEACJICHHBIC

CIoCcOOHOCTH K MAaTEMATHUYECKOMY TBOPUYECTBY.

4.1.3. YpoBeHb CIIOKHOCTH MOJLyJIsi — [IPOJIBHHY ThIH.

4.1.4.

Hosu3na MOJ1yJIsl: HOBOBBEICHHS B (bopMax JUArHOCTUKU U MOJIBECIACHHUS UTOTOB




peai3alMi [POrpaMMbl € YYETOM JIMYHOCTHOIO 3aKa3za 00y4YalomMXCs U MX POJMTENCH dyepes
ydacTtue B npoBoaumbIX I'YAIT onmumnuanax.

4.1.5. AKTYaJlbHOCTb MOJLYJIsl 3aKJIIOUAETCS B TOM, YTO Ha COBPEMEHHOM JTare pa3BUTHS
obllecTBa OHA OTBEYaeT 3arnpocaM JETed ¥ poauTesicii: (OPMUPYET COLMAIBHO 3HAYUMbIC
3HAHMS, YMEHMs M HABLIKH OKa3bIBAaeT KOMIUIEKCHOE oOyualollee, pasBHBaiollee, BO3ACHCTBIE,
crnocobeTBYET (POPMHUPOBAHUIO (U3MUECKOH T'PAMOTHOCTH JIMUHOCTH, NpPHOOIIAeT JeTedl K
TBOPUYECTBY. AKTYalbHOCTH MOJIYJIS ONPE/ICIIACTCS ONPEIeIeHHEM H BLIOOPOM 00yYalomHMHCs
(1€ HA CTAJMM MIKONLHOTO 00yUeHHs) JaibHEHIIero NpogeccHOHaIbLHOrO pa3sBUTHS, 00y UCHHs
H OCBOCHHSI KOHKPETHBIX CIICLHAIBLHOCTEH.

4.1.6. Tlemaroruueckas 11€Jeco0OpasHOCTE  MOIyJisi  0OycjoBjieHa — pa3BUTHEM
(usmueckux cnocoGHoCTeH 00yYalomuXest 4epe3 MpaKTuueckoe mactepcrBo. Llembiit pan
crelMalIbHBIX 3a/laHnui Ha penieHune (PU3MUecKuX 3a1ad CayKaT Juisd JOCTUIKEHUS 3TOTO.

4.1.7. llens moayns — (OpPMHpOBaHHE H pPa3sBHUTHE TBOPYECKHUX CIIOCOOHOCTEH
00yUaIOIMXCs, BbIABJICHHIE, PA3BUTHE U MOIEPIKKA TATAHTIUBLIX 00y TAIOIHMXCS.

4.1.8.  3anaun moaysst — chopMHpOBaTh PU3NUECKH IPAMOTHYO JINUHOCTD.

4.1.9.  OrauuurtelibHble OCOOEHHOCTH MOIYJISs — HANEJIECHHOCTb MpOTpaMMbl  Ha

MOCTYTJIEHHE HA NPOTPaMMBI BbICIero 06pasoBanus, peannsyembie B 'Y AIL

PRC“DCHC.HGHHC TPYAOEMKOCTH MOAY /I 110 pasaejiaMm H BHAaM 3aHATHH

No KonnuecTBo yacos ®opma
/ HaszBaHue pa3zneina, TeMbl S
01 Beero Teopust [IpakTuka a i
®du3zuka B IO3HAHUH
1. BEIIIECTBA, 10JIs, 6 2 4 oTpoc
) MPOCTPAHCTBA U BPEMEHH
Kunemaruka
2 . 6 2 + onpoc
MaTepUaIbHON TOUYKH
3. CRBETOBbBIE SIBJICHHS. 6 2 - oI1poc
TCpHAILHON
4 Jlnnamuka Martepuall 9 3 6 ompoc
TOYKH
3 3aKOHBI COXpaHEHHUs 9 3 6 onpoc
JlnHamMHuKa
0. MepuoaUYECKOro 12 4 8 onpoc
JIBH)KEHMSI
SITUBMCTCKAs!
7 Pewsn 12 4 8 omnpoc
MEXaHHKa
TPYKTypa
g MouekyasipHast CTpYKTYp 12 4 N ompoc
BellleCcTBa
MonekyspHo-
1 9. KMHETHYECKast Teoprs 9 3 6 onpoc
| ‘ WAEaNLHOTO rasa
MHKa.
10. Tepmonura 9 3 6 o11poc
MexaHU4YeCKHE BOJIHbI




I1. AKYCTHKa 6 2 4 0IIpoC
CHJibl 2JIEKTPOMArHUTHOTO
12. B3aMMO/ICHCTBHS 12 4 8 orpoc
HETI0/IBMIKHbIX 3aPsi/10B
13. I — 12 4 8 onpoc
JIEKTPUUECKUI TOK
BCEI'O 120 40 80

Pazne/ibl 1 TeMbI MO/LY ISl

®du3nKa B M03HAHNH BelleCTBA, 10/ MPOCTPAHCTBA, BpeMenu (6 1)

Du3nUeCKHii SKCIIEPUMEHT, 3aKOH, TUIoTe3a, Teopust. Pusnueckue Moaean. CUuMMeTpust
1 pusnueckre 3akonbl. Maes atomusma. @yHnaMeHTaIbHBIC B3aHMOICHCTBHS.

Mexanuka (54 4)

Kunemaryika MaTeprabHoil Toukn Tpaektopus. 3akon aeikenus. [lepememenue. [Ty Ts.
Cpetisisi ¥ MTHOBeHHAs CKOpOCTh., OTHOCHTENbHAs CKOPOCTL JIBWKEHMs Tel. PaBHOMepHoe
npAMoNIMHEHoe  JBiKeHue.  Yckopenue. IlpsmonuHeiiHOoe  ABMKEHHE € TIOCTOSHHBIM
yekoperneM. CoGoaHoe nanenue Ten. KuHeMaTHKa BpallaTeqbHOro asmkeHus. KnHnemarnka
KosiebaTeIbHOro JiBMKeHHMs. JlMHaMuKa MmarepuaibHOW To4kHM [IpHHIMI OTHOCHTENBHOCTH
Famunes. Ilepsblit 3akon Hplotona. Bropoit 3akon Hbiotona. Tperuit 3akon HeioTona.
['paBuTalMONHAs CHJa. 3aKOH BCEMHUPHOro TArotenus.. Cuita TSKECTH. Cua ynpyroctu. Bec
tena. Cnma Tpenus. [lpumenenue 3akoHoB HpioTona. 3aKoHBI  COXpaHEHUS HUmny e
MATCPHATIBHOI TOUKM. 3aKOH COXPaHEHWs MMIlylbca. PeakTHBHOE JBMIKCHHE. Pabora cuibl
Morenuuanbhas  dHeprusi.  Kuneruueckas dHeprus. MouHOCTb.  3aKOH — COXpaHEHH:
Mexannueckoil  sHeprun. JlMHAMHKA  [EPHOMYECKOro  JBWKCHHs. [IBIKeHHE Ten B
rpaBuTallMOHHOM Tonie.  Kocmmueckue ckopoctH. PessTMBHCTCKas MEXaHHKA. [TocTynate!
CHELMAIBHOI TCOPHH OTHOCHTENLHOCTH. OTHOCHTENILHOCTh BPEMEHH. 3aMEUICHUE BPEMCHH.
B3auMocBsi3b Macchl ¥ YHEPIHH.

Mosekysipuast pusnka u remoauHamuka (36 1)

MouekyspHas cTpykTypa BemiectBa. Macca atomoB. MonsipHas macca. ArperaTHble
cocTosiims BelecTa. MOJIeKyIsSpHO-KHHETHYECKas TeopHsl WieanbHoro rasa. Pacnpenenenue
MOJIEKYJT HjealbHOro ra3a no ckopoctsam. Temneparypa. OCHOBHOE ypaBHCHHE MOJICKYIAPHO-
kuneTHueckoil Teopun. Ypasnenue Knareiipona -Meneneesa. Mzonpoueccsr. TepMoaMHaMHUKa.
Buytpennsisi sHeprus. Pabora rasza npu mH30mpoHeccax. [lepBblii 3aKOH TEPMOIUHAMMKH.
Teriopble apuratend. Bropoit 3akoH TepMoAMHAaMUKH. TeruioBble JABUraTeIH. Bropoii 3akoH
TEPMOJIMHAMAKH. MeXaHHUecKHe W 3BYKOBbIE BOJHBL AKYCTHKA. 3ByKOBBIE BOJHBL BbICOTA,

TeMOp, TPOMKOCTD 3BYKa.
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JJleKTpocTaTuKka (24 4)

Cuabl SIIEKTPOMArHUTHOTO B3aUMOJICHCTBHS HENOJBHIKHBIX 3aps/I0B. DJIEKTPUUCCKHUI
sapsl. JIMCKpeTHOCTh (KBaHTOBAHWE 3apsifa). DJEKTpH3alus Tesl. 3aKOH COXpaHEHHs 3apsja.
3akoH Kynona. HanpsikeHHOCTB 3JICKTPUUECKOTO 110J1sl. JINHUM HaNPsYKEHHOCTH 3JIEKTPHUECKOTO
nosis. DHEPrus HIEKTPOMArHUTHOrO B3aWMOJICHCTBHS HEMOJABMXKHBIX 3apsaaoB Padora cui
IEKTPOCTATHUECKOTO 110J1st. [ToTeHIMan IeKTPOCTaTHUECKOro Mo, DJIEKTPUYECKOoe MoJie B
BeutecTBe. JIMAIEKTpUKH B dJeKTpocTaTHyeckoM mnoJje. ITpoBOAHMKH B JJIEKTPOCTATHYECKOM
mose.  DIEKTPOEMKOCTh  YEJAMHEHHOrO0  TPOBOJAHMKA M KOHJEGHcaTopa.  DHEprus
HIEKTPOCTATHUYECKOTO 11015t [TOCTOSHHBIN S7eKTpUYecKuit ToK. DyieKTpuueckuii Tok. Cuia Toka.
Ucrounnk Toka. 3akon OMa 18 OJHOPOIHOrO MpoBojaHMKA (yuacTka Lenu). ConpoTHBIeHHE
[POBOJHMKA. 3aBUCHMOCTb  YAEJIBHOTO COMPOTUBICHHS OT Temmeparypbl. CoenrHeHHs
MpoBoAHKKOB. 3akon OMa JUtst 3aMKHYTO# ey, Mi3mepenne cuitbl Toka v Hanpsbkenust. Teriosoe

JieicTBUE JJICKTPHUYCCKOTO TOKaA.

@opMbI ATTECTALMH H OLIEHOYHbIE MATEPHAJIBI

[TpoMexyTouHas aTTeCTallls — 9TO OLlEHKA Ka4eCTBa yCBOEHHs 00y HaloUMHCs y4eOHOro
MaTepuana no uroram yuebHoro nepuosa. Ilpooaures B hopme onpoca. B kauecTBe KpUTEpHEB
OLICHKH yPOBHSI C(OPMUPOBAHHOCTH (OCBOEHMUS) KOMIICTEHIMI 00y YaroNMMHUCs npuMeHsieTcst 2-
GayyIbHAs MIKaJIa OUEHKH C(POPMHUPOBAHHOCTH KOMIIETEHIIMMI: «3a4TEHO» «HE 3a4TEHO.

Kputepuu oneHnBanms ¢chOPMUPOBAHHOCTH KOMIIECTCHIU:

—  00ywalouuiics TBEpO YCBOW MPOrpaMMHbIH MaTepual, rpaMOTHO M 10 CYLIECTBY
u3jiaraeT ero, onupascb Ha 3HaHWs OCHOBHOH JIATEPATYPbI;

—  He JIONYCKAaeT CYIeCTBEHHbIX HETOYHOCTEN;

—  yBA3LIBAET YCBOCHHbIC 3HAHUS C MPAKTHYECKOMH JIeITeTbHOCTBIO;

—  apryMEHTHPYET Hay4HbIE NOJI0KEHHS,

— JIeJIacT BBIBOJIbI ¥ 00001EeH s,

- BJIAJICET CUCTEMOU CleHaJIM3upOBaAHHbIX MOHSTUH.

OueHovyHbIe MATEPHABI
[IpuMepHbIH IepeyeHb BOIIPOCOB!

1. ®dusuka — nayka o npupoje. Pu3ndeckue BETMIHHBl U UX U3MEPCHHUS.

o

. Kunemaruka, Kak pasjiesl Mexanuku. MextyHapoiHas CHCTEMa CIMHHULL CH.
3.  Mexannueckoe jaBuKeHue. OTHOCHUTEIBHOCTb  MEXAHHYECKOro  JIBMIKCHHA.
Marepuanbhas Touka. Cucrema orcuéra.

4. TlyTb 1 nepemMelleHue.
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. PaBnomepnoe apmxenne. CKOpoCTh pABHOMEPHOTO JIBHKEHHUS.

. Yckopenue. PaBHOYCKOPEHHOE NPAMOIMHERHOE JIBHIKCHHE.

2 MHepTHOCTb H Macca TeJa.

5
6
7. lunamuka. GopmyiMpoBKa U ONKUCAHUE OCHOBHOM 3a/1a4d JIMHAMHKH.
8
9

. ITonsiTe cubl B JUHAMHUKE. O003HaYeHHUSs U €UHULLbI AU3MEPCHUS.

10.
1.
12.
13.
14.
15.
16.
17.
18.
19.

HOJIb.

3akonbl Hptorona. @opMynupoBka U IpUMEHEHHE.

Cpo0oa10€ najeHue Tel. 3aKOH BCEMUPHOIO TATOTEHHUS.

[longatue Beca. HeBecoMOoCTb.

Cwna ynpyroctu. Cuna tpenusi. Cuia TSKeCTH.

Umnynse cuitbl. Ummysbe Tesia. Bujibl coynapeHui.

3aKOH COXpaHeHUs UMITYJIbca. PeakTHBHOE JIBUKCHHE.
Mexanuveckasi padota. MOLHOCTD.

Dueprus ten. Knnernueckas dHeprus U €€ onpeeicHue.
ITorenuuanbHas Heprusi. 3aKOH COXpPaHEHUs SHEPrud B MEXaHUKE.

Mexanunueckue kojiebaHus. Buibl MEXaHUUYECKUX KoJicOaHui.

. Tapmonndeckue konebanns. OCHOBHbIE MAPAMETPBbI.

. MatemaTtnueckuii 1 pU3NUECKUI MaITHUKH.

. Ocnosubie nonoxxennsst MKT. J[Brkenne MOJICKY 1.

. Macca u pa3zmepsl Mosieky1. Koin4ecTBo BellecTsa.

. [TousiTve uaeanbHOro rasa. Jlapjaenue raza v €IMHUALIBI €T0 U3MEPEHHUS.

. OCHOBHOE ypaBHeHHe MoJieKy ispHo-KiHeTHdeckoit Teopun (MKT).

[Tonsitue TemrepaTypsl. TepmoanHamMuuyeckas IIKajla TEMIEpaTyp. AOCOMOTHBIN

. VpaBuenne Menesneesa — Kiaiinepona. O0be/IMHEHHBIH Ta30BbIH 3aKOH.

. M3onpotteccs! 1 UX rpaQukH.

. [lonsTie BHYTpEeHHEH dHEPruM TeJla ¥ UCaIbHOrO rasa.

TerioéMKocThb. PaboTa 1 TeroTa Kak cnocoObl H3MEHEHHUs BHYTPEHHEH SHEPIUH.

. ﬂepsoe HayaJl0 TCPMOJINHAMUKH. Hpumeﬂeﬂue IepBOro Havalla TEPMOJIMHAMUKH K

M30IIpolIECcCaM.

32,

AnmabarHblii npouecc. GOPMYJIHPOBKA U MPAKTHYECKOE IPUMEHEHHE BTOPOTO 3aKOHA

TEpMOJAHHAMHUKH.

11
o %)

l/lcnapenne U KOHJICHCAllUA. AOCOIIOTHA M OTHOCHTEJIbHAs BJIAXXHOCTH BO3JYyXd.

Touxka pochl.

34.
33

Kunenue. Kpurnueckoe cOCTOSIHUE BELIECTBA.

[ToBEpPXHOCTHBIH CJI0M KUAKOCTH. KanuyisapHble ABICHHS.



12

36. [lnaBneHue ¥ KpyucTA/UIU3AUUS TBEPABIX TEI.

37. Tlonstue ¢aswl Bemectsa. PazoBbie nepexopl. Juarpamma (pazoBbIX MEPEXOJOB.
Tpoiinas Touka.

38. XapakTepuCTHKH TBEPIOTO COCTOSHHUS BEIIECTBA. THIIBI KPUCTAUIHYECKUX PEIIETOK.
Buabl neopmannn TBEPABLIX T, 3aKkoH ['yka.

39. DnekTpUYeCKUii 3aps/l. 3aKOH COXPaHEHHs DJIEKTPUUECKOTO 3aps/ia.

40. OcHOBHOM 3aKOH MeKTpocTaTuKU. 3akoH KyJona.

41. Hanpsik€HHOCTB dieKTprueckoro nmoJjs. [lorenmuan s1eKTpruuecKoro noJs.

42. DnexktpoémkocTh. Konnencaropsl. CoelMHEHHE KOHIEHCATOPOB.

43, DnexkTpruecKuit ToK B Metainax. Cuia Toka.

44, DneKTpUUECKUH TOK B DJIEKTPOJIMTAX.

45. 3axonsl Mapanes ans snexTposnsa. [[pumenenne 3J1eKTpoIin3a B TEXHHUKE.

46. DIIeKTPUUECKUIA TOK B razax U BakyyMe.

47. 3akon Owma Jui yyactka uend. 3akon Owma Juit monHo# wuemu. CoenuHeHHE
TIPOBO/THUKOB.

48. PaboTa U MOLIHOCTB JJIEKTPUUECKOro Toka. 3akon Jlxkoyns — Jlenua.

49 TToaynpoBoHHKK U UX cBoiicTBa. COOCTBEHHAs IMPOBOAUMOCTD TPOBOAHUKA.

50. JloHopHasi ¥ aKIENTOPHAsl IPUMECH B ITOJIYIIPOBOJIHHUKE. P- N- IEPEXO.

51. TloHsiTMEe MAarHUTHOrO NOJs TOKa. BzaumoneiictBue TOKoB. CHIIOBBIC JIMHHH
MarHUTHOTO TIOJIS.

52. 3akon Awmmepa. [TpaBuiio neBoii pykH. MarHUTHBIH MOTOK.

53. Cuna Jlopenua. Hanpsk€RHOCTL MArHUTHOTO MOJIS.

54. SIgnenue HMeKTPOMArHUTHON MHIYKIUHU. 3aKOH 3JIEKTPOMArHUTHOM WHIYKIUH.

55. Hanpasyienue nHayKunonHoro Toka. [Ipasuso Jlenna. MarauTHbIA IOTOK.

56. SIBneHue caMOMHAYKIKMH. MIHIyKTUBHOCTb. DHEPIHsi MArHUTHOTO IOJIA TOKA.

MeToauuecKne MaTepHaIbl MOIYJIsI

1. VueGnnku: Mskumes [.5., Byxosues B.b., Corckuit H. H.®un3suka: Yueo. s 10 k.
0611e00pasoBaTenbHbIX yupexaenuit. — M.: IIpocsemenne, 2018.

2. C6opuuku 3anau: ®dusuka. 3amaunuk. 10-11 wi: [Tocobue mis oOmeoOpa3zoBar.
yupexenuii / Peivkesna A.J1. — 7-e w3, crepeorut. — M.: Jlpoda, 2013. - 192 c.

3. Kameneuxuii C.E., Opexos B.IT.. Meroauka peuienns 3ana4 no Gpusnke B CpeaHen
mkose. — M.: [Tpocsemenne, 2017.

4. Kupux JLA., Tlengenwmreiin JL.O., Jluk FO.M. ®usuxa 10 xnacc. Meroanueckue

marepuais s yaurens. [loa penakuueit B.A. Opnosa. M.: Wnekca, 2015.
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5. Koposun B.A., Ctenanosa [".H. Marepuasbl Uist TIOArOTOBKH U MIPOBE/ICHNUS UTOTOBOM

ATTeCTAalMK BBIMTYCKHIKOB cpeHeii (monHoi) mkossl 1o pusuke. — Jlpoda, 2018.

[lepeuenb MeyaTHBIX U HIEKTPOHHBIX yUEOHBIX M3/IaHH

1. desepasibblii KOMIOHEHT rocyapeTBenHoro CTanaapra cpeiHero (mojaHoro) ooumero
o6pasoBanns 1o Qusmke. YTBepikaeH npukazoMm Munobpasosanus Poccun ot 05.03.2004 No
1089.

2. Caypos [0.A. ®usnka b 10 knacce: Mogemu ypokos: Kuura st yaurens/ 1H0.A.Caypos.
- M.: Tpoceemenne, 2015. - 256 ¢.

3. TemaTtnueckoe u noypounoe nnanuposanue. Kacbsios B.A. M.: Jlpoda, 2018 r.

4. Kabapmmun O.®. wu ap. Ousuka. 3agaunuk. 10 -11 kn.: Ilocobue s
o61eoGpazoBatesibHbIX yueOHbIx 3aBeaeHnit. - M.: Jlpoda,2017. - 352c.

5. KaGapaun O.®. 3ajianust JUiss HTOrOBOIO KOHTPOJIsl 3HAaHUH yYalluXCs 10 ¢duzuke B 7-
11 kaccax cpeaneii mkounbt: Jlunakrudeckuii marepuan.-M.: [Ipocseuienne, 2014.- 224c.

6. TlapnenxoH.W.. Tlasnenko K.II. Tecrtosble 3amanus no ¢usnke. Ilkmacc. —M.:
[HxonbHas npecca, 2018. - 60 c.

7. PeivkeBnu ATl ®usuka. 3agaunuk. 9 -11 kin.: [Tocobue ans obuieoOpa3oBaTeIbHbIX
yuebubIx 3aseeHuii. - M.: Jlpoda,2017. - 197c.

8. dusuka (7-11 knaccel): HecTaHAAPTHbIE 3a/a41 C OTBETAMH U pemenunsmu/ B.C.babaes.

- M.: Dkemo, 2017, - 144c.

Pecypcbl MH(OPMALMOHHO-TEJIEKOMMY HUKALIMOHHOH CETH «Untepuer»
1. Caiit ®UIIU http://www.fipi.ru,

2. OTKpbITBII GaHK 3aaanuit http://www.phyege.ru 1 ap.

4.2. Pa6ouasi nporpaMmma Mo/yJist «JJIEKTPOMArHUTHbIE SIBJICHU 1 KBAHTOBAs
¢pusuxa»

AHHOTALIHSI

42.1. Monyib «DJEKTPOMarHUTHbIC SIBJICHMS W KBaHTOBaA (¢u3nka» BXOJUT B
oGpasoBaTesibHy IO NporpamMmy «Pacimpentas GpusuKar.

4.2.2. HanpasneHHOCTE (MPOQHIIL) MOy — €CTCCTBCHHOHAY THA.

Moty Jib HalpaBJIeH Ha:

— (opMHpOBaHHE U pa3BUTHE TBOPUIECKUX criocoOHocTel 00y UarOIMXCs;

~ yJOBJIETBOPEHHE HHAMBHIYATbHBIX OTPEOHOCTEN B HHTEIEKTY AJILHOM, pa3BUTHH;
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— pa3sBUTHE W TMOJUIEPXKKY OOydalolMXcsi, NPOSBUBIIAX HMHTEPEC M ONPEICIICHHBIC
CIOCOOHOCTH K (PU3UYECKOMY TBOPUYECTBY.

4.2.3. YpoBeHb CIIOKHOCTH MOJLYJIsl — IIPOJABHHY ThIM.

42.4. HosuzHa MOJIyJIsi: HOBOBBeJEHUS B (JOpMax IMarHOCTHKH U MOJBEICHUS UTOTOB
peajiu3aliiy porpaMMbl ¢ y4ETOM JIMYHOCTHOTO 3aKaza oOy4YaroluXcs M MX POAUTENeH HYepes
yyacTtie B npoBoauMbIx 'Y ATl onumnuaax.

4.2.5.  AKTyaJbHOCTb MOJLYJISl 3aKJIIOYAETCS B TOM, YTO HA COBPEMEHHOM 3TaIle pa3BUTHS
o0lIecTBa OHAa OTBEYAET 3arpocam JieTei W poauTenei: (GOpMUpPYET COUMATBHO 3HAUYMMBbIE
3HAHMS, YMEHHMS U HABLIKM OKa3bIBACT KOMILIEKCHOE oOyuarollee, pa3BuBaiolee, BO3ICHCTBHE,
criocobeTByeT (pOPMUPOBAHMIO (PU3HUYECKONW TPAMOTHOCTH JIMYHOCTH, NPHOOLIAaeT OeTed K
TBOPUYECTBY. AKTYalILHOCTH MOJLYJIsl ONPEEIISETCs ONpeieIeHHeM M BIOOPOM 00y 4aroIMHCs
(e1é Ha CTaIMH MKOJIBHOTO 00yUeHus) AaibHeiiiero npohecCHoHaIbHOTO Pa3BUTHs, 00y YeHHS
1 OCBOCHHSI KOHKPCTHBIX CIELHAILHOCTEH,

42.6. llenaroruueckas  1e1eco00pa3HOCT,  MOJYJs  OOyCJOBJICHA  pa3BUTHEM
(usmueckux crnocoGHocTell 00yUalOUWMXCs yepe3 npakTuueckoe macteperso. Llenmbiit psia
crieliMasIbHBIX 3aaHUH Ha pelieHre (PU3NUECKHX 3a/1a4 CIyKat A/t JOCTHKEHH s STOTO.

427. llenp momyas — (OPMHpOBAHHE M Pa3sBUTHE TBOPYECKHX CIOCOOHOCTEH
06y YaIOIINXCS, BbIABJIEHUE, PA3BUTHE H T0/IEPIKKA TATAHTIMBBIX 00y 4alOMUXCS.

4.2.8. 3ajgauu moayJis — chopmMupoBaTh GU3MUECKH IPAMOTHYIO JIHYHOCTS.

429,  Ornauuurelibible OCOOEHHOCTH MOAYJs — HAlEJICHHOCTh MpOrpammbl  Ha

MOCTYIUIEHHE Ha MPOTPAMMBI BBICIIETO 00pa3oBaHMs, PEaIn3yEMBIC B ['VAIL

Pacnpeneﬂeune TPYAOEMKOCTH MOAYJIsI 110 pa3aejiaM ¥ BH1aM 3aHATHI

No KonuvectBo yacoB dopma
HazBanue paszaena, TeMbl :
n/n Bceero Teopust [IpakTHKa arTCCTalTH
1. MaruuTtHoe 1nose 12 4 8 0Ipoc
2 DJICKTPOMArHeTU3M 12 4 8 ompoc
M3yuenne u npuém
3. | 2JeKTpOMAarHUTHBIX BOJIH 12 - 8 ompoc
paano —u CBY-nnana3ona
4. BonnoBas ontuka 12 4 8 OIpocC
KBantoBas teopust
S HIEKTPOMATHUTHOTO 12 - 8 onpoc
M3JyUYeHHUs M BELIECTBA
6. du3rka aTOMHOrO siipa 12 4 8 OIpoc
BCEI'O 72 24 48
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Pasjesnbl n Tembl MOYIs1

MarnuTtHoe noJjie. djieKTpoMarieTusm (24 4)

MaruuTHoe noJie. MarHuTHOE B3auMo/ielcTBUE. MarHuTHOE 110J1e 2JIEKTPUYECKOTO TOKA.
JIMHUY MArHUTHOM MHAYKUMHU. J[efiCTBMEe MAarHUTHOTO MOJIsl Ha MPOBOJHUK C TOKOM. JleficTBHe
MarHuTHOTO TIOJIST Ha JIBUXKYIIMECS 3apsKCHHBIC YaCcTHI[bl. DHEPrusi MarHUTHOTO MOJS TOKa.
DnexrpomardeTusm DJIC B MpoBOHMKE, JBHIKYIIIEMCSI B MATHUTHOM M0JI€. DJIEKTPOMarHUTHas
uuaykiusa. CriocoObl MHAyUHpoBaHUs Toka. Mcmonb3oBaHue 3JIEKTPOMArHUTHOM HHJTYKIHH.
Pazpsinka u 3apsiika KOHJIeHcaTopa, TOK CMEILIEHHUS.

H3ydenue n npuém 21eKTPOMArHUTHBIX BOJIH paano —u CBY-ananasona (12 1)

Msnyuyenre W mpueM 9NEKTPOMArHUTHBIX BoJH paguno -u  CBY  -;gmamasona
DIleKTpOMArHUTHbLIE BOJIHBI. PacnpocTpaHeHue 3J1eKTPOMarHUTHBIX BOJIH. DHEPrus, JaBJICHUE U
MMITYJILC DJIEKTPOMArHUTHBIX BOJIH. CreKTp 371eKTpOMarHuTHbIX BoJH. Paguo -u CBY-Bosnbl B
cpejcTBax cBs3u. ['eomeTpuyeckas W BojHOBas ontuka [Ipunnun [oiirenca. Mnrtepdepenuns
BOJH. B3amMuoe ycunenne u ocnabieHue BoJH B mpocTpaHcTBe. MHTepdepenuus caera.
Jupaxuus ceeta. KBantoBas Teopus 3JIeKTPOMArHUTHOTO H3JIy4Y€HHUsl M BeulecTBa. TeroBoe
usayuenne. Gorosddexr. KopryckynspHo-BoIHOBON Ayaau3M. BoJHOBbIE CBOHCTBA YaCTHLL
Crpoenue atoma. Teopus atoma Bogopo/a. [lornomenne n usnydyenue ceeta aromoM. Jlasep.

Boanosasi ontika (12 4)

Unteppepenums ceeta. Jludpakis BoH. [lonspusanuns Boan. Jlucnepens csera.

KBanroBasi u atomHast pusuka (24 1)

®usuka atomuoro sjpa CoctaB U pazMep aTOMHOIO sijipa. JHEPrus CBsI3U HYKJIOHOB B
aape. EcrecTBenHas pajMOaKTUBHOCTb. 3aKOH pPaAMOAKTHBHOTO pacnaja. buonornyeckoe
JeHCTBME  pajMOAKTHBHBIX  W3JIyueHumii.  DnemeHTapHbie  yacTuubl.  Kiaccndukartus
“JIeMEHTapHbIX yacTHIL. JlenTousl kak GyHaamMeHTanbHble yacTuibl. Kitaccuukarus 1 CTpyKTypa

aJIpOHOB. B3aumopaeiicteue KBapKOB.

@opMBbI ATTECTAIINN H OLIEHOUHBIE MATEPHAJIBI

[TpoMexKyTOUHAsS ATTECTAIHS — ITO OLIEHKA KauecTBa yCBOCHHS 00y YaroMMMHCs y4eO0HOr0
MaTepuazia 1o uroram yueGHoro nepuoza. [Iposoautes B Gpopme onpoca. B kauecTse KpuTEpHEB
OLEHKH YPOBHS cOPMHPOBAHHOCTH (OCBOEHHS) KOMIICTCHIIMH 00y YalOIMMHCS PUMEHSeTCs 2-
GaruibHAas KA OLEeHKH chOPMHPOBAHHOCTH KOMITETEHIIMI: «3auTeHO» «He 3auTeHo». Kpurepuu
oneHuBanus chOPMUPOBAHHOCTH KOMIMETEHIIHH:

—  o0Oyuaronmiicss TBEpZO yCBOWII NMPOrpaMMHBIN MaTepHasl, TPaMOTHO M MO CYIIECTBY
W3JaraeT ero, ONMpasich Ha 3HaHMSI OCHOBHOW JIMTEPATy pbl;

= HE JONYCKaeT CyHICCTBEHHBIX HETOUYHOCTEMH;
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—  YBSI3bIBACT YCBOCHHBIC 3HAHUS C PAKTUYECKOH JeSTEIBHOCTBIO;
—  QpryMEHTHPYET Hay4HbIC TOJIOKEHUS;
—  JIeJIaeT BBIBOJIBI U O00OIIEHNS;

—  BJIQJIEET CUCTEMOH CIICMHUAJTU3UPOBAHHLIX MTOHSATHH.

OueHovyHbIe MaTEePHAJIBI

[IprmepHBIit epeyeHb BOMPOCOB:

1. CBoOoaHbIE  3JEKTPOMArHUTHbIE KosieOaHUWs. 3aTyXarlllue 3JIEKTPOMArHUTHEIE
KoJe0aHmsl.

2. OTkpbITBIM KoJIeOaTenbHbIH KOHTYpP. U3nyueHue.

3. DnektpomarHuTHble BoJHbL. CKOpocTh pacnpoctpaneHus. M3o6perenne paano A.C.
llonoBbiMm.

4. Tlepemennsbiid Tok. Ilepron U vacTora nepeMeHHOro Toka. ['eHeparop IepeMEHHOTO
TOKA.

5. JleiicTByiomue 3HavyeHust Toka, Hanpspkenue 1 DJ{C. MHAyKTHBHOCTDL U EMKOCTD B LICTIH
[IEPEMEHHOI0 TOKaA.

6. YeTpoiicTBo Tpancdopmaropa. XapakTepucTuku TpaHcdopmaropa. Pesxumbl paboThl
Tpanchopmaropa.

7. DieKTpOMarHuTHas IPHpo/ia CcBeTa. 3aKOHbI OTPaXKEHHUs U NPEJIOMJICHHUS CBETa.

8. Untepdepennmst  ceera. KorepentHocTh  cBeToBbIX  Jyuedd.  Hcenonb3osanune
HHTep(EPEeHIIMH B HAyKE U TEXHHKE.

9. JInppakuus ceera. Judpakunonnas pewérka. [longpuszauus u qucnepeus cBera.

10. Ipunuun otnocutensHocT B Gusnke. [IpeobpasoBanus I'anuses. MHBapuaHTHOCT
MOJ1yJIsl CKOPOCTH CBETA B BAKYYME.

11. Toctynarel DitnmTeiina. OTHOCHTEIBHOCTE OTHOBPEMEHHOCTH.

12. ITpocTpancTBO 1M BpeMsi Teopuu oTHocuTepHOCTH. IlpeoOpasosanus Jlopenua.
PengTHBUCTCKUI 3aKOH CII0XKEHUs CKOPOCTEH.

13. CBs3b Macchl ¥ HEPTUHU CBOOOIHOM YaCTHIIBL. DHEPIusi MOKOSL.

14. TernoBoe n3nyuenue. ['unoresa [1nanka o kBanTax. POTOHBL

15. ®otorddekt. 3akousl CTonetosa. YpasHenue DiitHiuTelna s porosddexra.

16. Ctpoenune atoma. OnpiThl Pesepdopaa.

17. KBanToBble noctysaTel bopa. Mojenps aroma Bosopoa no bopy.

18. KBanToBbIe reHepaTopsl. Jlasepsl.

19. PagquoakTHBHOCTD U €€ BU/Ibl. 3aKOH paJMOaKTUBHOIO pacraja.

20. ConHeynas cucteMa. 3BE3/bI U HCTOYHUKH MX SHEPTUU.
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21. CoBpeMeHHbIe MpeJCTaBleHUs O MPOUCXOXAeHHH W 3Bomouun ConHla W 3BE3LL.
["anakTuka.
22. IlpoctpancTBeHHbie MaciiTadbl Habmonaemoi Beenennoit. [IpumMeHHMOCTL 3aKOHOB

(1.)1/13141(1/[ Ju1s1 OObsCHEHHUS pUpoabl KOCMHUYCCKUX 00BEKTOB.

MeToanueckne MaTepHaIbl MOLYJIsl

1. YueOuuku: Msxumes ['.51., Byxosues b.b., Corckuit H.H. ®usuka: Yueb. nas 10 ki
obuieodpaszoBarebHbIX yupexaeHui. — M.: [Ipocsemenue, 2018.

2. C6opuuku 3amauy: Owusuka. 3agaunwmk. 10-11 wi.: Tlocobue ans oOmeobpazopar.
yupeskienuii / PoimkeBuu ATl — 7-e u3j., crepeorun. — M.: Jlpoda, 2013. — 192 c.

3. Kameneukuii C.E., Opexos B.Il. Meronuka pemenus 3anad mno (u3uKe B CpeiHEH
wmkoje. — M.: [Tpocseuenue, 2017.

4. Kupuk JILA., I'enpenmreiitn JI.O., Jux FO.M. ®usuka 10 xmacc. Meroauueckue
matepuaibl uis yuurtesns. [lox peaakuueit B.A. Opnosa. M.: Miexkca, 2015.

5. Koposun B.A., Crenanosa I".H. Marepuains! st TOATOTOBKH W NPOBEIECHHS HTOTOBOH

aTTECTallMH BBITYCKHUKOB cpeiHei (MosTHo#) mKossl o ¢usuke. — Jpoda, 2018.

[lepeueHb MevaTHBIX U AJEKTPOHHBIX yUeOHBIX H31aHUI

|. destepanbHblii KOMIOHEHT rocyaapeTBeHHoro CTannapra cpeiHero (II0JHOTo) 00mero
obpaszoBanus no ¢usuke. YTBepkaeH npukazom MunoOpaszosanus Poccuu ot 05.03.2004 Ne
1089.

2. Caypos [0.A. dusuka B 10 kinacce: Monenu ypokos: Knura nns yuurens/ F0.A.Caypos.
- M.: [Ipoceuienne, 2015. -256 c.

3. TemaTnueckoe u noypoutoe nnanuposanue. Kacesinos B. A. M.: JIpoda, 2018 r.

4. Kabapmun O.®. u ap. @uszuka. 3amaunnk. 10 - 11 xn: Ilocobue st
ob1eobpazoBaTelibHbIX yueOHbIX 3aBeaeHnii. - M.: Jlpoa,2017. - 352 c.

5. KaGapmuu O.d. 3a1auus 118 MTOrOBOrO KOHTPOJIS 3HAHUH ydalUXcs 10 pusmKe B 7-
11 knaccax cpesmeit mkonbl: Junaktuueckuii matepuai. - M.: [Tpocsemenue, 2014. — 224 c.

6. llasnenkoH.U.. TMasnenxko K.I1. Tecrtoswlie 3amanus mo ¢usuke. 1lxmacc. — M.
[1Ikonbnas npecca, 2018. - 60 c.

7. Poivkenuy A1l ®dusuka. 3agaunuk. 9 -11 . [TocoGue st o0meoOpazoBare/ibHbIX
yuebubIx 3aBeeHnii.-M.: [lpoda, 2017. -1 97 c.

8. ®usuka (7-11 kaccebl): HECTaHAAPTHBIC 3a/1a4M C OTBETaMH U pemrenusimu/ B.C.babaes.

- M.: Dkemo, 2017. — 144 c.



18

Pecypcebl HHGOPMALHOHHO-TEIIEKOMMY HUKAIIMOHHOM ceTH «MIHTepHeT»
1. Caiit ®UITU http://www.fipi.ru,

2. OTkpbIThid OaHK 3agaHuii http://www.phyege.ru u ap.

5. ®OPMbI ATTECTAILIMHU U OLIEHOYHBIE MATEPHUAJIbI

5.1.  BxoJHo#l KOHTpoJb (TIpe/BapUTEIbHAS aTTECTAllUsl) — 3TO OLEHKa HCXOIAHOI0
YPOBHSI 3HAHUH TIepe/1 HauanoM 0Opa3oBaTelbHOTo npouecca. [ IpoBoANTCS ¢ LEbIO OIpeAeIICH S
YPOBHSI pa3BUTHsl oOydaroumxcss B (opme YyCTHOTO Ompoca ¢ HMCIOJIb30BAHMEM OUEHOYHBIX
MaTepHaJioB.

5.2. Texkymuid KOHTpPOJb YCIEBAEMOCTH — OTO OLEHKa KayecTBa YCBOCHHS
o0yyvaronMmMucs yaeGHOro MaTeprasa; OTCIeKUBaHHE aKTHBHOCTH 00y4vatomuxcs. [IpoBoauTes
B (OpMEe YCTHOro Onpoca B COOTBETCTBUM C IIYHKTOM 2 HACTOSIIEH [POrpaMMbl ¢
MCIOJIb30BAaHUEM OLIEHOYHBIX MAaTEPHUAIIOB.

5.3.  IlpomekyTouHas arrectauus — 3TO OLIEHKa KauecTBa yCBOEHHUs 00y4YarOUIMMHUCS
yueGHOro MaTepHaia o uroram yuebuoro nepuoja. Ilposoantes na 40 3anaTHu ¥ Ha 64 3aHATHH
[0 3aBEPLICHHIO OCBOCHUSI MPEIMETOB, KypCOB, MMCUMILIMH (MOAyJiei). POpMbI H MOPSIOK
NIPOBE/ICHUS TIPOMEXKYTOUHOM arTecTalny 00y4YalomMXcs ONnpeiesieHbl B MyHKTe 4 HACTOSIICH
pOrpamMMbl B paboumX porpaMMmax mpeMeToB, KypcoB, JIMCUHIIMH (MOTyJICH).

5.4. HWroropas arrtecTalus — 3TO OLIEHKA YPOBHsI JOCTH)KEHHMH OOydaroluxcs Mo
3agepienun ocsoenns JIOIT ¢ uenbio onpeiesieH st K3MEHEHHs YPOBHS pa3sBUTHS 00y YatOIIHXCS,
MX TBOPUYECKMX CIOCOOHOCTEH; 3aKIIOYMTENIbHAs IPOBEpKAa 3HAHWH, YMCHHH, HAaBBIKOB.
[IpoBojutest B (popMe TMOJBEJICHUS PE3yJIbTaTOB y4yacTHs B TECTHPOBAHMAX W OJIMMIMANAX,
mpoBomMBIX 'Y AL pe3ysibTaToB IpoMeXyTOUHOI aTTecTanuu. MTorosas oleHka J0CTHXEHHHI
He OlleHHBaeTcs Oaamu.

5.5. OueHouHble MAaTEPHAJIBL:

B kauecTBe KpUTEpHEB OLEHKH ypOBHS C(HOPMHPOBAHHOCTH (OCBOCHHS) KOMIICTCHILMH
00y yaIONMMHUCS NpUMeHsieTcs 2-0alibHas IIKajla OUEHKH C(OPMHPOBAHHOCTH KOMIMETEHUMH:
«3auTeHO» «He 3auTeno». Kpurepun onennBanus c(hopMHPOBAHHOCTH KOMITETECHIIMH!

—  oOyuaromuiicsi TBep0 YCBOMII IPOrPAMMHBIA MaTepuall, paMOTHO M IO CYLICCTBY
M3j1araeT ero, OMUpasich Ha 3HAHUS OCHOBHOH JIMTEPATY PbI;

—  He JI0IYCKAaeT CYIIeCTBEHHBIX HETOYHOCTEM;

—  yBA3LIBAET YCBOCHHBIC 3HAHMUS C MPAKTHUCCKOMN JESATEIbHOCTBIO;

—  apryMEHTHpYeT HayuHbIE [TOJIOYKEHHS;

—  JlesiaeT BbIBOJIBI M 0000IIEHHUS;

= BJIAJIE€T CUCTEMOM ClienNHaJIM3uPOBaHHbIX TTOHSITHH.
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[IpuMepHBIil IepeyeHb BOMTPOCOB

1. ®usuka — HayKa O [Mprupoxaec. dusnyeckue BEIUYHUHBI U UX U3MCPCHHA.

N

. Kunemaruka, kax paszuen Mexanuku. MexayHapoanas cucrema eaununn CH.

3. MexaHu4eckoe JABHUIKCHHUC. OTHOCHUTEILHOCTD MEXaHHYCCKOI'O JBHUIKCHUA.

Matepuaibhas Touka. Cucrema oTcyéra.

4. Ilytb 1 nepemelieHHeE.

5. PaBHomeproe jiBrkeHne. CKOPOCTh pABHOMEPHOTO ABHIKEHHS.

6. Yckopenue. PaBHOYCKOpEHHOE MPSIMOJMHEIHOE ABHIKEHHE.

7. Jlnnamuka. opMyJIMpOBKa U OMTUCAHUE OCHOBHOM 3a/1a4i TMHAMUKH.

8. MuepTHOCTBH M Macca Tea.

9. [Tonstue cuibl B quHamuke. OO03HAUYEHUS U €IMHUIIbI H3MEPECHHUSL.

10.
11
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

HOJIb.

3akonbl HptoToHa. @opMyIupoBKa U IIPUMEHCHHE.

. CBoboHOE najaeHue Tell. 3akoH BCEMUPHOTI'O TATOTCHUS.

[Tousitue Beca. HeBecomocCTs.

Cuna ynpyroct. Cuiia TpeHus. Cuiia TsSKeCTH.

Umnynbe cunbl. UMnynbe Tena. Buabl coy1apeHuii.

3aKOH COXpaHEHUs! UMITYJIbca. PEaKTHBHOE JBHIKCHHC.
Mexanuyeckasi padota. MOILHOCTD.

Dueprus ten. Kunetnueckas sHeprus v €€ onpeaesieHue.
[TorenunansHas YHEprus. 3aKOH COXpPaHEHHUs DHEPIHH B MEXaHHUKE.
Mexanunueckue kojiebanus. Buabl MeXxaHHUYECKUX KoJ1eOaHui.
["apmonunueckue kosiebanus. OCHOBHBIE TTAPAMETPBI.
MaremaTtnueckuil U GU3NUECKUIH MASTHUKH.

Ocnosnble nojoxennss MKT. JIBnxeHne MOJIEKYJI.

. Macca u pazmeps! Mmosieky. KonnyecTBo BelecTsa.
. [Tonsitne wieanbHoro raza. Jlapaenue rasa v ¢AMHUIBI €10 U3MEPEHUS.
. OCHOBHOE ypaBHEHHEe MOJIEKY IApHO-KHHeTHYecKoi Teopun (MKT).

_Tlonsitue Temrepatypbl. TepmopuHamMuveckas IIKana TeMmmepatyp. AOCOMOTHBIN

. VpaBHenue Meneneesa — Kiaiinepona. O6beIMHEHHBIN ra30BbIH 3aKOH.

. M3onporueccsl 1 UX rpapuKH.

. [TonaTHe BHYTPEHHEH HEPrUH TEJIa U WJICATTBHOrO rasa.

. TennoémkocTsb. PaGoTa 1 Teruiora Kak croco0bl H3MEHEHHs BHYTPEHHEH SHEPTUH.

. HepBoe HayaJl0 TEPMOJUHAMHKH. HpHMeHeHHe IepBOro Havajla TEPMOJAHAMHKH K

U30MpoLeccaM.
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32. AnmabaTHblii npotiecc. DopmynHpoBKa U MPAKTHYECKOE IPUMEHEHHE BTOPOro 3aKOHA

TEPMOJAMHAMHUKH.

33. Ucnapenne u konaeHcauus. AOCOMIOTHas U OTHOCHUTENIbHAS BIAXXHOCTH BO3yXa.
Touka pocsbl.

34. Kunenue. Kpuruueckoe cocTosiHHE BELIECTBA.

35. [loBepXHOCTHBIH ¢J10# xuaKocTH. KanujuispHble ABICHUS.

36. [lnaBieHue U KpUcTaIu3auus TBEPAbIX TEIl.

37. llonsitue ¢aswl BemiectBa. PazoBbie nepexonabl. J(marpamma (a3oBbIX MEPEXOJIOB.
TpoiiHas Touka.

38. XapakTepucTHUKH TBEPIOTO COCTOSHUS BELIECTBA. THIBI KPUCTAUTHYECKUX PEHIETOK.
Buel nepopmannu TBEpALIX Tell. 3akoH ['yka.

39. DnexTpuuecKuit 3apsil. 3aKOH COXpPaHEHHs DJIEKTPHUECKOTrO 3apsi/ia.

40. OcHOBHOI 3aKOH 2JIeKTpocTaTUKU. 3akoH KyJioHa.

41. Hanpspk€HHOCTD HIeKTprueckoro noJjs. [lorenuua s1eKTpruuecKoro moJs.

42. Dnexrpoémroctb. Konyencaropel. CoeIMHEHHE KOHIEHCATOPOB.

43. DnexkTprueckuii Tok B Metaniax. Cuia Toka.

44, DeKTpUYECKHH TOK B DJIEKTPOIHTAX.

45. 3akonsl Mapasest s dnektponsa. [IpuMenenne sJ1eKTpon3a B TEXHUKE.

46. DAEKTPUYECKHI TOK B ra3ax U BaKyyMe.

47.3akon Oma s yuactka uenu. 3akon Owma juis mogHoi uenu. CoelvHeHHE
MPOBOTHUKOB.

48. PaboTta U MOIIHOCTB JIEKTPHYECKOro Toka. 3akoH Jlxoyns — Jlenua.

49, TMonynpoBoAHUKH U UX cBoiicTBa. CoOCTBEHHAs IIPOBOJUMOCTD TPOBOIHHKA.

50. JlonopHasi ¥ aKIEeNnTOpHas MPUMECh B MOJYIPOBOAHHKE. P- N- IIEPEXO.

51.[lousTHe MarHUTHOrO 10Js ToKa. B3aumopeiictBue TOKOB. CHIIOBBIC JIMHUH
MarHUTHOIO IOJIA.

52. 3akon Amnepa. [IpaBusio eBoit pykH. MarHuTHbIH MOTOK.

53. Cuna Jlopenna. Hanpsx€HHOCTE MAarHUTHOTO MOJIA.

54. SlBneHue NIEKTPOMArHUTHOM HHIYKUHA. 3aKOH 2JIEKTPOMArHUTHOH HHJyKIHH.

55. Hanpapsenue unyKimoHHOro Toka. Ipasuio Jlenna. MarunTHeI#H NOTOK.

56. Slenenue caMOMHAYKIMH. MHYKTHBHOCTL. DHEPrus MArHUTHOTO TOJIS TOKA.

57. CoGoMHbIE JIEKTPOMArHuTHpIC KoyieOaHus. 3aryxarolue dJICKTPOMAarHUTHBIC
Kosie0aHusl.

58. OTKpBITHIN KoNeOaTeNbHBIA KOHTYP. M3ny4eHue.
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59. DnexTpoMaruuTHbIe BOJIHBL CkopocTh pacnpoctpaHenus. M3obperenne panno A.C.

[lonosbim.
| 60. ITepemennbiit Tok. [leprio 1 yacToTa nepeMeHHOro Toka. ['eneparop nepeMeHHOro

TOKA.

61. JleiicTByrone 3HavyeHus: Toka, Hanpspkenue u DJIC. MHIyKTHBHOCTE U €MKOCTH B
LIeNY NEPEMEHHOI0 TOKa.

62. YerpoiicTso Tpancdopmartopa. XapakTepucTuky tpancpopmaropa. Pexumbl paboThi
TpaHcpopmaropa.

63. DyleKTpOMarHUTHAs MPUPOJIa CBeTa. 3aKOHBI OTPAXKEHHUS U TIPEIOMIICHHS CBETA.

64. Uutepdepenius  cBeta.  KorepeHTHOCTh  cBeTOBBIX  Jiyded. HMcmonb3oBanue
HHTep(EepeHInN B HAyKEe U TEXHUKE.

65. ludpaxuus ceta. Jludpakuronnas pemérka. [lonspusanus u IUCIepcus CBeTa.

66. IpuHuun oTHOCUTENbHOCTH B (u3uke. [IpeoOpasosanus [anuses. MHBapHaHTHOCTD
MOJTy ]ISl CKOPOCTH CBETA B BaKyyMe.

67. Ioctynarel DiHTelHa. OTHOCHTEIBLHOCTH OJIHOBPEMEHHOCTH.

68. TTpocTpanctBo U Bpemsi Teopud oTHocHTeabHOCTH. [lpeoGpasosanns Jlopenna.
PeNSTHBUCTCKHM 3aKOH CII0KEHHs CKOPOCTEH.

69. CBsA3b MAcchl U YHEPrUu CBOOOHON YaCTUIbl. DHEPrHsl MOKOS.

70. Tennosoe uznyuenue. ['nnoresa [lnanka o kpanrax. POTOHBIL.

71. dorordexr. 3akonn Crosietosa. Y pasHenune Ditninreiina s porospdekra.

72. Ctpoenue atoma. OmneiTsl Pezepdopra.

73. KBanToBsle noctynarsl bopa. Mojesns atoma Bogopoa mno bopy.

74. KBaHToBble TreHepaTopsl. Jlazepol.

75. PaqnoakTMBHOCTD U €€ BU/IBI. 3aKOH paJIMOAKTHBHOIO pacnaia.

76. Cosnneunas cucteMa. 3BE3/1bl U HCTOYHUKH UX SHEPTUH.

77. CoBpeMeHHBIE TIPEJICTABIEHUs O IPOUCXONKIAeHnH U sBomounn ConHua U 3BE3N.
["anakTuka.

78. TTpocTpancTBeHHble MaciuTabbl HabmonaeMol BeenenHoii. IIpuMEHIMOCTE 3aKOHOB

(bl/l’il/lKH JUIsA OO'BSICHCHUSI NpHUPO/Ibl KOCMHUYCCKHX 00BEKTOB.

6. METOJIMYECKHE MATEPHAJIbI
JIOTIOJIHUTEJIBHOW OBPA3OBATEJIBHOU ITPOI'PAMMBI

1. Yueouuknu: Msxuies I'.5., Byxosues b.B., Corckuii H. H. ®usnka: VYueb. s 10 k.

061ie06pasoBaTebHBIX yupexk/eHnit. — M.: TTpocsewenne, 2018.
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2. C6opuuku 3anau: Ousuka. 3amaynuk. 10-11 ki [Nocobue s obmeobpasosar.
yupexaennit / Peimkesuy ALTT. — 7-e u3j., crepeorun. — M.: Jlpoda, 2013. — 192 c.

3. Kameneuknit C.E., Opexos B.Il. Meroauka peuienus 3aaad no QGusuke B cpeiHen
wkoJje. — M.: [1pocseuienue, 2017.

4. Kupuk JLA., Tennenmreiin JI.D., Jluk 10.M. ®usuka 10 xmacc. Meroauyeckue
matepuainbl uist yaurens. [Tox penaxuueit B.A. Opiosa. M.: Unexca, 2015.

5. Koposun B.A., Crenanosa ['.H. Marepuaisl 1715 TIOATOTOBKHM U ITPOBEJICHUS HTOrOBOM

aTTeCTAllMH BBLITYCKHUKOB CpeHed (MoJHo#) mKoJkl o ¢usnke. — JIpoda, 2018.

7. CITMCOK UCITIOJIb30OBAHHOM JIMTEPATYPbI
1. desepaibhblii KOMIOHEHT rocyaapeTBeHHoro Cranjapra cpeiHero (110JHOro) 00Lero

oGpazoBanus 1o (usnke. YTBepxkKAeH npukazoM MnnoGpaszosanus Poccun ot 05.03.2004 Ne
1089.

2. Caypo lO.A.. ®usuka B 10 xnacce: Mogenn ypokos: Knura s yunresns/
10.A.Caypos.- M.: [Ipocseluenue, 2015. —256 c.

3. TemaTnueckoe 1 noypounoe rmianuposanue. Kacesros B.A. M.: Jlpoda, 2018 r.

4. Kabapmn O.®. wu jgp. @usuka. 3amaunnk. 10-11 km.: Ilocobue s
061Ieo0pasoBaTebHbIX YueOHbIX 3aBeeHuii. - M.: [lpoda, 2017. — 352 c.

5. KaGapmuu O.®. 3aganus /Ui HTOrOBOTO KOHTPOJIS 3HAHMI ydauuxcs no $pusnke B 7-
11 kaccax cpeaneit mkonbl: Jumaktuueckuii marepuai. - M.: TIpocsemenne, 2014. — 224 c.

6. IMasnenko H.W., IMasnenko K.II. TectoBblie 3amanus no ¢usmke. llkmacc. — M.
[IIkonsHast mpecca, 2018. — 60 c.

7. Poivkesnu A.TT. ®usnka. 3amaunuk. 9 -11 xi.: TTocobue s obmeoOpa3oBaTe/bHbIX
yueOHbIx 3aBejieHuit. - M.: Jlpoda. 2017. - 197 c.

8. dusmka (7-11 kiaces!): HecTaHapTHBIE 3a/1auk ¢ oTBeTamu 1 pemenusmu/ B.C.babaes.

- M.: Dxemo, 2017. — 144 c.

Pecypchl MEPOPMALHOHHO-TEIEKOMMY HUKAIIHOHHON CeTH «HuTepueT»
1. Caiit ®UITU http://www.fipi.ru,

2. OTkpbITHIN GaHK 3aanuit http://www.phyege.ru u 1p.



