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IHosgscHuTEILHAA 3aIINCKA

Hacrosmass nporpamma HamucaHa Ha OCHOBAaHMM CIIEAYIOIIMX HOPMATUBHBIX
JIOKYMEHTOB:

. ®enepanbhblil 3aKk0H Poccuiickoit @enepanun ot 29 nexabps 2012
r. N 273-®3 «O06 obpazoBannu B Poccutickoit deneparnuny;

. ®denepanbHbBId  TOCYAApCTBEHHBIM  00pa3oBaTENbHBIM  CTaHIAPT
OCHOBHOTO  ofOmiero  oOpazoBanus. /M.:IIpocBemenune, 2013. (mpwukas
MunuctepctBa oOpa3zoBanuss U Hayku P® ot 17 ngexabps 2010 Ne 1897,
3apeructpupoBad MuHntoctoM Poccun 01.02.2011, per.Ne19644);

. dyHIaMEeHTaIbHOE PO ColAepx aHusg oOiiero odbpazoBaHusi / Moj
pexn. B.B. Ko3znosa, A.M. KonnakoBa. — Mocksa: IIpocsemenue, 2011;

. denepanbHbIN [IepEeYEHb y4E€OHHUKOB, PEKOMEHIOBAHHBIX
MunnctepcTBoM oOpa3oBanus Poccuiickoit denepanui K HCIOJIH30BAHHIO B
o0Opa3oBaTeIbHOM IpoIiecce B 00Ieo0pa3oBaTEIbHBIX YUpeKAeHUAX Ha 2023-24
y4eOHBIN T0JT

. VYueonsrii an MBOY «CII Nel4y na 2023 — 2024 y4eOHbBIN ro.

PaGouas mporpamMmma »>J€KTHBHOrO Kypca mno ¢usuke «Pemienue 3amad 1o
¢u3nKe» cocTaBlieHa HA OCHOBE

. «IIporpamMmbl  3ME€KTUBHBIX KypcoB. @Pusmka. 9-11 kiaccel.
[Tpodunsroe o6yuenue», cocraButeins: B.A. Koposus, - «{poda», 2007 r.

. aBTOPCKOW mporpaMMbl «MeToasl pelieHust (PU3NYEeCKUX 3amauy:
B.A. Opnog, FO.A. Caypos, - M.: JIpocda, 2005 r.

PaGouas mporpamma paccuntana Ha 34 yueOHBIX Hezienu, | yac B HeZIeIIo.

DJIEKTUBHBIM KypC MNOpeAHa3HayeH s ywamuxcs 11-X KiaccoB, KOTOPBIM
MPEACTOUT CJIaBaTh BBITYCKHOW JK3aMEH M0 OKOHYAHUHU CpeaHeil (mosiHo#) oOmei
mkoisl B ¢dopme EID u i1 TeX MIKOJIBHUKOB, KOTOpPBIE XOTAT TOJIYYUTh
JIOTIOJTHUTENBHYIO TOJITOTOBKY MO PEIICHUIO (PU3WYECKHX 3a7ad pa3HOM CIOKHOCTU U
TPYIHOCTH.

Heob6xo00umocmo pazpabomku u 6HeOpeHUA RPOZPAMMBL KypCad 6
obpazosamenbHblil NPOYECC.

Kak wu3BectHo, ¢u3nka — Hayka o Hambonee oOmMHUX W (QyHIAMEHTAIBHBIX
3aKOHOMEPHOCTSIX, OMPEICNSIONNX CTPYKTYPY U DBOJIOLHUIO MaTepHaabHOro Mmupa. B
TIOCTICTHUE TO/IbI BBICIITNE YIeOHBIC 3aBEICHHSI, COKpAIIasi KOJIMYSCTBO OFOKETHBIX MECT
Ha CIEIUAIBHOCTH TYMaHUTAPHOW HANpPaBICHHOCTH, MPOJOHKAIOT aKTUBHO pPa3BHBAThH
oOpazoBaTenbHytl0 cdepy 1O TIOJATOTOBKE WHXKCHEPOB H  CHEIUAIHMCTOB IS
NPOMBIIINICHHBIX TPEINPUATAH W MEITKUX MPOU3BOACTB. [l0oAroTOoBKa KOHKYPEHTHO
CHOCOOHBIX BBIMTYCKHUKOB HAIEH HIKOJBI MO (PU3WKE M APYrUM TpeaMeTaM B paMKax
YHHUBEPCAJIILHOTO OOYYEeHHMS SIBISETCS OJHOM M3 TJIaBHBIX 3amad lIporpammbl pa3BuTHs
00pa30BaTEIBHOTO YUPEKIACHUSI.



AKTyaJ'IBHOCTB JAaHHOTO KYypcCa 06YCJ'IOBJ'ICHa n TCM, 4YTO KaKJIbIM YUUTCIIb,
YUYCHUK, €TO0 POAWUTCIM MW IIKOJa B MNOCJIOM 3aWHTCPCCOBAHLBI B YCIICXC Ha CAWMHOM
rocyaapCTBCHHOM 3JK3aMCHC. OI[Ha nus3 HeO6XOI[I/IMHX MNpCAINNOCHIJIOK 3TOTr0 YCICXa —
yMceias opranmu3anus IOATr0OTOBKH K JTAaHHOM (bopMe WTOTrOBOM aTTECTAllMU.

Cnenuduyeckoii ocoOeHHOCThIO TpenomaBanus ¢u3ukun B 10 — 11 kimaccax
HAIIero 00pa30BaTEILHOTO YUPEXKACHUS SIBISIETCS TOT (aKT, YTO B Kiaccax o0ydaroTcs
NETH, JJI1 KOTOPBIX (PU3MKA HE HY)KHAa Ha MNpPO(QHIBHOM YpOBHE. YUeOHBIA IUIaH
OpUEHTUPOBAH HAa YHHUBEPCAIbHOE 00yYeHUE, IPU KOTOPOM B PaMKax OTBEIEHHBIX YAaCOB
MIPENOIABATENH JOJKHBI OJTOTOBUTH BBIIIYCKHUKOB K yCIEUIHOMY MpoxoxaeHuto EI'D
M0 BCEMY CIIEKTPY MpeaMETOB. B 3ToM ciydae aeKTUBHBIN Kypc moarotoBku Kk EI'D no
(du3MKe I ONpeeICHHON IPYIIbI MIKOJbHUKOB CTAHOBUTCA MPOCTO HEOOXOAUMBIM: OH
3aMEHSEeT JIONOJIHUTENIbHBIE IUIATHBIE YCIYTH, PENEeTUTOPCTBO, IOATOTOBUTEIbHBIE
Kypcbl W JApPYTyl0 CIEUUaJbHyI TOJATOTOBKY BBIMYCKHHMKOB. Takum oOpazowm,
IpaKTHYeCKasi 3HaYMMOCTb JAHHOTO Kypca BEJIHKa.

B ocHOBYy paboThl Kypca mojiokeHa ujes O TOM, YTO B XOJie MOAroToBku K EI'D
aKLIEHT cJeayeT AefaTh Ha (OPMHPOBAHUHU OOLIMX NMPUEMOB BBHINOJHEHUS 3a/laHui, a
caMy MOATrOTOBKY BECTH IO3TAMHO, COrjacysl AEATEIbHOCTh HAa 3aHATUSAX KpPYXKKa C
IPOXOXKIECHUEM YU4EeOHOr0 MaTepHala Ha ypokax (pU3UKH.

LEJIb M 3AJJAYU KYPCA

OnHoit u3 BaxxHEHIUX 1eIel 00yueHus GU3NKe SIBISETCS OBJIAJICHUE YUAITUMUCS
METOJIaMH PEIICHUSI MPAKTUYECKUX 3a7ay, TaK KaK caM IPOLECC YEIOBEUYECKOTO
MO3HAHUSI MOYKHO OIPEJCIUTh KaK HEMpPEeKpalllarolieecss pa3pelieHue BCE HOBBIX HU
HOBBIX 3a7a4. CojepkaHrue 0Opa30BaHUs CTAHOBUTCS MPEAMETOM 0OYUCHUS JTUIIH TOT/A,
KOrJa OHO MNMPUHHMMAET Uil YYEHHKA BHJ OINPEICIEHHOW 3aJay, HANpaBIAIOIIECH WU
CTUMYJUpPYIOIIEH ero ydeOHyI0 JAeSITeNbHOCTb. TakuM o00pa3oM, pelleHue 3aaad
CTAHOBUTCS M IIETIBIO, M CPEJICTBOM OOyUCHHS.

B coBpemeHHBIN NEepHOJ pa3BUTHs HAIIEH CTPAaHbl W YEJIOBEYECTBA B ILIEJIOM
YMEHHS CTaBUTh U peIllIaTh MpaKTUUYECKUe 3aJaul 0coOeHHO IeHHbI. [Ipu ux ananuse u
pEelIeHUH HCIIONb3YIOTCS 3HAHUA O KOHKPETHBIX OOBEKTaX M (PU3UYECKUX SBICHUSX,
CO3/AIOTCA W pa3pelIaoTcs MpoOJieMHbIE CUTYyallud, (OPMHUPYIOTCS TPaKTHYECKUE
UHTEJUIEKTYaJIbHbIE YMEHHS, COOOIIAIOTCS 3HAHUS W3 HCTOPUM HAYKU M TEXHUKH.
Pemenune 3amad cnocoOCTByeT (HOPMHUPOBAHUIO TAaKUX KayecTB JIMYHOCTH, Kak
LEJIeYCTPEMIIEHHOCTD, HACTOMYNBOCTh, BHUMATEIBHOCTb.

BriOupasi cBoil manbHEHIIMI KU3HEHHBIM MYTh M OMNpeessis HEOOXOIUMOCTh B
OynymeMm u3ydaTh (PU3HMKY, y4Jaluics OJWHHAJIATOrO Kjacca BHJIUT HEOOXOJIMMOCTH
JOTIOTHUTENbHOM TOArOTOBKM K mpexacrosiuiemy EI'D mo ¢usuke, KoTopwlii cran
pPeaTbHOCTBIO CETOIHSAIIHETO AHS. Pe3ynbTar 3Toro 3x3amMeHa OyIeT sSBISTHCS OCHOBHBIM
KpPUTEPUEM KAadyeCcTBA 3HAHUM M YMEHHMU BBIITYCKHHKA, MO3BOJIUT MOCTYIUTh B BBICLIEE
y4ueOHOe 3aBe/IeHHE TT0 BEIOPAHHOMN CIIEIIMAIBHOCTH.

JUist TOCTHKEHHS] YCIEXOB Ha JK3aMeHE MO (U3MKE y4alluMcs HEOOXOAUMO He
TOJIbKO H3Y4YUTh (PU3UKY B 00bEME 00s3aTENbHBIX TPEOOBAHMI MPOrpamMMbl CpenHen
IIKOJIbI, HAy4YWTHCS TPUMEHSTh IOJYYCHHBbIE 3HAHUS Ha IPAKTUKE, HO U YMETh
JEMOHCTPUPOBATH 3HAHUS U YMEHUS B IIPOLIECCE BBIMIOJHEHUS TECTOBBIX 3aaanuil EI'D.

IToaToMy mnporpammoil Kypca MNpeAyCMOTpPEHa U TEopeTHYecKas MOArOTOBKa
HIKOJIbHUKOB MO (u3uke B (opme MOBTOpPEHUS paHee H3YyYEHHOro Marepuaia, Hu



O3HAKOMJICHHE C METOJIaMH pEIICHUS TUIOBBIX 3aJay MO0 BCEM pasjeiaM Mpeamera
«Duszuka», U 3HAKOMCTBO co crerupukoil tectupoBanus Ha EI'D, u, koHeyHO XKe,
0TpabOTKa MPAKTHYECKUX HABBIKOB pelIeHUs 3a1ad 1Mo (pu3uke.

[{enb Kypca — yenyoums u pacuiupums 3HAHUSL U YMEHUs No usuxe, NO360IAI0WUE
noyuYums Kaiecmeenuvle pezyavbmamol Ha EI'D. [Ipyrumu ciioBamMu 1ejib Kypca MOXKHO
OMpEeIeNTUTh KaK KaueCTBEHHYIO MOATOTOBKY yuammuxcs k EI'D no gusuke.

JIns  MOCTWMIKEHUsSI  TMOCTaBJIICHHOM  IIEIM  HEOOXOAWMO  PEIINTh Pl
OpraHU3alMOHHBIX, JUAAKTUUYECKUX, 00pa30BaTEIbHbIX 3a1a4.

3a1aun:

1) co3marh opraHM3allMOHHBIE YCIOBHS JJIsl YCIEUIHOW pean3ally MPOrpaMMBbl
KPYXKKa;
2) NO3HAKOMUTH Yyyammxcsi co cTpykrypoid Ttecta EI'D, konudpuxaropom

AJIIEMEHTOB COJIepKaHUs, crerrdHuKanuei dK3aMEeHAIIMOHHONW paboThl M TMOAXOJaMHU K
OIICHUBAHUIO PaOOTHI;

3) MO3HAaKOMHUTH Yydalluxcsi ¢ mpouenypoil nposenenus EI'D, mnpasunamu
3arMoJHEeHUs] OJIAHKOB M paclpeielIeHMEM BPEMEHHU Ha BBINOJIHEHHE PA3JMYHBIX YacTel
tecta EI'D;

4) noMOYb B NPEOIOJICHUH TPYAHOCTEN MCIOJIb30BAHMS MATEMATUYECKUX 3HAHUI
IIpU BBINIOJIHEHUH 3aianuii Tecta EI'D o dusuke;

5) akTyalM3upoBaTh 3HAHMS 1O TeMaM U paszfeliaM IIKOJIBHOrO Kypca,
MOCJIEIOBATENILHO CUCTEMAaTHU3UPOBATh pPaHee M3yUEHHBIN TEOPETUUECKUN MaTepua;

6) cpopMupoBaTh YMEHHS pelIaTh 3aJadyd C BBIOOPOM OTBETA, 3aJadyd CO
CBOOOJHBIM OTBETOM U 33Jauu ¢ MOJAPOOHBIM OQOpMIIEHHEM (TIOCIEI0BATENBHO 1O BCEM
TeMaM Kypca Qu3uKn);

7) chopMHpOBaTh HABBIKM BBINOJIHEHUS TPEHUPOBOYHBIX paboOT, cojaepikaHue
KOTOPBIX U 0(pOpMIIEHHE MaKCUMaJIbHO IPpUOIMKeHbI K ipouenype EI'D;

8) Hay4YuTb OLCHUBATH COOCTBEHHBIE BO3MOKHOCTH  IIKOJILHHKOB npu
BBIINIOJIHCHHNH 3a11aH1/1171 6a3OBOFO, IIOBBIILICHHOI'O K BBICOKOI'O ypOBHCfI CJIO’KHOCTH,

9) BBIpabOTaTH |y y4amMXCsd COOCTBEHHYIO  CTPATETHIO  BBITOJIHCHHUS
AK3aMEHAIIMOHHON PabOTHI;

10) pa3BuBaTh MOTHUBALMIO JUIS CAMOCTOATEIBHOW pPAaOOTHl ydyamuxcs IO
BBITIOJITHCHUIO TPEHUPOBOYHBIX pa0OT B JJOMAIITHUX YCIOBUSX;

11) pa3BuBaTh JIMYHOCTHBIE KauyeCcTBAa IIKOJBHUKOB: OTBETCTBEHHOCTD,
aKKypaTHOCTb, aKTUBHOCTh, TOTPEOHOCTh B CAMOPA3BUTHUH.

COJAEPKAHUE OBYYEHUA
11 KJIACC

Paznen 1. @u3uka u MeTOAbl HAYYHOI' O MO3HAHMS
dusuka — Hayka o mpupojae. HayuHble MeTOAbl MO3HAHUS OKPYKAIOILIETO MHpA.
Poub skcriepuMenTa ¥ TEOpHH B MPOIIECCe MO3HAHUS PUPOIbI. DKCIIEPUMEHT B (PU3UKE.



MogenupoBanue (u3nMueckux sBJIEHUH U mnpoueccoB. HayuHble THUIIOTE3BI.
dusnueckue 3aKOHBI M TEOPUH. ['paHUIBI MPUMEHUMOCTH (U3NYECKHX 3aKOHOB.
[IpuHIAII COOTBETCTBHUS.

Ponp u mecto Gusuku B popMHUpOBaHNN COBPEMEHHOM HayyHOW KapTHHBI MHUpA, B
IIPaKTUYECKOU IEATEIBHOCTH JIIOJICH.

Jlemoncmpayuu

AHasnorossle U HU(PPOBbIE U3MEPUTENIBHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATYUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe aBmxeHre. OTHOCUTENIBHOCTh MEXAaHUUECKOT O JBMKeHUs. Cucrema
orcuéra. Tpaekropus.

[lepemerienue, CKOpOCTh (CpeAHssi CKOPOCTb, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHUE
MaTepualbHON TOYKM, HUX IPOCKUMH HAa OCH CHUCTEeMbl KoopauHaT. CroxxeHue
IIEPEMENICHUH U CI0KEHHUE CKOPOCTEH.

PaBHOMepHOE M pPaBHOYCKOpPEHHOE TMpsIMOJIMHEHHOE JABWXKeHHe. [ 'paduku
3aBUCHUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH WU IMEPEMEIICHNS MATEPHUAIBHON
TOYKHU OT BPEMEHHU.

CBoOoaHoe maseHue. Y CKOpeHHe CBOOOTHOTO MaICHHUS.

KpuBonuHueiiHoe nBmxeHue. J[BUKeHHE MaTepUalbHOM TOUKH IO OKPYKHOCTU C
ITOCTOSTHHOM IO MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHAs CKOpOCTh. Ilepnon u
yactoTa oOpamieHus. LlenTpocTpeMuTensHOe YCKOPEHHE.

TexHuyeckue ycTpOHWCTBA M NMPAKTUYECKOE MPUMEHEHUE: CIHUJIOMETp, JBHKEHUE
CHapsI/10B, LIEMTHbIE U PEMEHHBIE TIEPEJAUH.

Jlemoncmpayuu

Mogenb cuctembl OTCYETA, WJUTIOCTpAlUMs KUHEMAaTHYECKUX XapaKTEPUCTUK
JIBIDKCHUSL.

[TpeobpazoBanue IBMXKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[TaneHne Ten B BO3AyXe U B pPa3peKEHHOM IIPOCTPAHCTBE.

Habmionenne nBwKeHHs Tena, OpOLIEHHOIO IOJA YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.

N3mepeHne yCKOpeHHs CBOOOIHOTO TTaICHHUS.

Hanpasienue ckopocTy MpH IBUKEHUHU MO OKPY>KHOCTH.

Tema 2. /lunamuxa

[Ipunuun otHocutrensHOocTH [Mammites. Ilepsbin 3akoH Herorona. MHepruanbHbIe
CHUCTEMBI OTCYETA.

Macca Tena. Cuna. [lpunnun cynepnosunuu cui. Bropoit 3akon HeroTona s
MaTepUAIbHOM TOUKHU. TpeTuid 3akoH HproTOHA 111 MaTEpUANIBHBIX TOYEK.

3akoH BcemupHOro Tsarorenus. Cuna tsoxkectu. IlepBas kocmMudeckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunpl Tpenusi (mokos, ckoyibkeHus, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJbXKEeHHUS U cuiia TpeHus nokos. Koapduuuent tpenus. Cuna
CONPOTHUBIICHUSI MPU JIBHXKECHUU TeJA B )KUIKOCTH WM rase.

[ToctynaTenbHOE U BpallaTeabHOE JBUKEHUE aOCOIMIOTHO TBEPAOTO TeNa.



MOMEHT cUJIbl OTHOCUTENIBHO OCHU BpallleHus. Ilnedo cumbl. YciioBus paBHOBeCHs
TBEPIOTO TENA.

TexHuveckue yCcTpoHUCTBa U MPAKTUUECKOE MPUMEHEHHE: MOUIUITHUKY, IBIDKCHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne nHepuuH.

CpaBHeHHE Macc B3aUMOCHCTBYIOIIUX TEl.

Bropoi1 3akon HprotoHa.

N3mepenue cui.

CnoxxeHue Cuil.

3aBUCUMOCTb CUJIbI YIIPYTOCTH OT AepOpMalUu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MaJCHUH.

CpaBHEHHE CUJI TPEHUS MOKOS, KAUEHUS U CKOJIbKECHHUS.

VYcnoBust paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Tema 3. 3akonvl coxpanenus 6 Mexanuke

Hmmynbe MaTepuanbHOM TOYKHU (TeNa), CUCTEMBI MaTepUuaIbHBIX TOUeK. Mmmynbsc
CHJIBl WM W3MEHEHUE HMIIyJIbCa TeJa. 3aKOH COXpPaHEHUs HMIyJbca. PeakTuBHOE
JIBUYKEHHUE.

PaGota cuibl. MOIIHOCTH CHIIBI.

Kunernueckas »oHeprusi MarepualbHOM ToukH. Teopema 00 U3MEHEHUU
KUHETUYECKON SHEPTHUH.

[TorenumansHas »Heprusi. lloTeHnmanbHas SHEpPTUs yHpyro aepopMUPOBAHHOU
npyxuHbl. [loTeHunanbHas sHeprus Tena BOIU3U MOBEPXHOCTH 3EMITH.

[ToTeHnManpHbIe ¥ HETIOTEHIIUATBbHBIE CHITBI. CBS3b PaOOTHI HETIOTEHITUATBHBIX CHIT
C U3BMEHECHHEM MEXAHUYECKOW PHEPIUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPIUHu.

Yrnpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckne yCTpPOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: BOJOMET, KOMED,
MPY>KUHHBIN MTHUCTOJIET, IBMKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUs UMITyJIbCA.

PeaktuBHOE 1BHkKEHHE.

[Tepexoa nmoTeHIMAIbHON YHEPTUN B KWHETUYECKYIO M OOPATHO.

Paznen 3. MoJiekyasipHasi pu3uKa 1 TEPMOAMHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOI meopuu

OCHOBHbBIEC TIOJOKEHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUM M UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe aBmxenue. Juddysus. Xapakrep ABWKEHHS U
B3aMMOJICVCTBHS YaCTHI] BellecTBAa. MoJiesn CTPOCHUS ra30B, KUJIKOCTEN U TBEPABIX TEI
1 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojelieid. Macca 1 pa3mMepsl MOJISKYI.
KonuuectBo BemectBa. [locrosinnast ABoraapo.

TemmoBoe paBHOBecue. Temmeparypa u e€ wusmepenue. Illkama Ttemmneparyp
Lenbcus.



Mopens uaeanbHoro rasa. OCHOBHOE YpaBHEHUE MOJIEKYJSPHO-KMHETHYECKOMN
TEOpUHU UJCANBHOI0 raza. AOCONIIOTHAS TeMIepaTypa Kak Mepa cpelHeld KMHEeTHUeCKOn
SHEPruM TEIUIOBOIO ABMKEHUA 4vacTul raza. Illkana temmeparyp KenbBuna. ['a3oBbie
3aKkoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3akon J[lampTona. M3omporiecchl B
UJCAIbHOM ra3e ¢ IMOCTOSHHBIM KOJIMYECTBOM BellecTBa. I'paduyeckoe mpencraBieHue
M30MPOLIECCOB: U30TepMa, U30X0pa, u3obdapa.

TexHuveckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETP, OapOMETP.

Jlemoncmpayuu

OnpIThI, JOKa3bIBAIOIINE JUCKPETHOE CTPOECHUE BelleCcTBa, (oTOrpapuu MOJIEKYI
OpPraHUYECKUX COECTUHEHUI.

OnpiTel 0 TG DY3UN KUAKOCTEN U ra30B.

Mosens OpOyYHOBCKOTO JTBUKEHUSI.

Mopens onbiTa LlTepHa.

OnBbITHI, TOKa3bIBAIOIINE CYIIECTBOBAHUE MEXMOJIEKYIISIPHOTO B3aUMOJIEUCTBUSI.

Mopnens, nirocTpupyronias Ipupoay JaBJICHUS I'a3a Ha CTEHKHU COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIIUE  ypaBHEHUE  COCTOSIHUS  WJEAJbHOTO  Tasa,
M30IPOIIECCHI.

Tema 2. Ocrnosvt mepmoouHamurku

TepmonnHamuyeckass cucremMa. BHYTpeHHssT DJHepruss TEpPMOIMHAMHYECKON
cUCTeMBbl U crmocoObl e€ m3meHeHus. KomumdecTBo TeruoTel W paboTa. BHyTpeHHss
DHEPIUsl OAHOATOMHOIO HIECANIBHOTO rasa. Buasl Teruionepenadu: TEIUIONPOBOIHOCTb,
KOHBEKLIUSI, U3JTy4YeHHE. Y IeJibHasl TEIUIOEMKOCTh BellecTBa. Koanm4ecTBO TEIIOTHI MPU
TeIIonepeiaye.

[Tonsitue 06 aguabatnom mpouecce. [lepBoiit 3akoH TepmonuHaMuku. [IpuMenenue
NEpPBOrO0 3aKOHA TEPMOJMHAMUKHM K u3ompoueccaM. ['paduyeckas HHTeprpeTaus
paloThI raza.

Bropoii 3akon TepMoguHaMuku. HeobpaTuMocTh MpoIeccoB B MPUPOJIE.

TeruoBbie MamuHbl. [IpuHIUIBL AeiicTBUS TemoBeix MamuH. [IpeoOpa3zoBanus
HHEpPruM B TEIUIOBBIX MalnHax. KoaguuueHT noae3Horo AeicTBUs TEIIIOBON MalIHBbI.
[Mukn KapHo m ero ko>h@dUIMEHT MOJIE3HOTO AECUCTBHS. DKOJOTHYECKHE MPOOIEeMbI
TEIJIOOHEPTEeTUKHU.

TexHuueckne yCTpOMCTBA M MPAKTHUYECKOE NPUMEHEHUE: ABUraTellb BHYTPEHHETO
Cropasusi, ObITOBOM XOJIOJUIbHUK, KOHAULIUOHED.

Jlemoncmpayuu

W3MeHeHre BHYTPEHHEW SHEPTUU Tesa MPH COBEPUICHUH PAaOOTHI: BBIJIET MPOOKH
u3 OyTBUIKU MOJ ACHCTBUEM CXATOTO BO3/yXa, HarpeBaHue 3upa B JaTyYHHOU TpyOke
NyTEM TPEHUS (BUIECOAEMOHCTPALIHS).

M3MmeHeHne BHYTpEHHEH sHepruu (TemMreparypbl) Tea Npu Terionepeaaye.

OnbIT N0 a1MadaTHOMY PACHIMPEHUIO BO3/1yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mopnenn mapoBoil TypOWHBI, JBUraTelsi BHYTPEHHETO CrOpaHHs, PEaKkTUBHOIO
JIBUTATEJISI.

Tema 3. Azpezamnvie cocmoanus eeuecmea. Pazoevie nepexoovt



[TapooOpa3oBanne u koHaeHcauus. VcnapeHue u kumneHue. AOCOMIOTHas MU
OTHOCHUTENbHAsE BIAXKHOCTh BO3Ayxa. HacelleHHbl mnap. VYnaenbHas Temiora
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KUTIEHUS OT AABJICHHUSL.

Teépnoe teno. Kpucramnmueckue u amopdHble Tena. AHM30TPOIUS CBOWCTB
kpuctaioB. Kuakme kpuctamwnsl. CoBpeMeHHble Matepuanbl. [lnaBmenme u
KpHUCTauIn3anus. Y enbHas Teriora miasaeHus. Cyoinmarus.

VYpaBHeHuUe TEII0BOro OanaHca.

TexHuueckue ycTpoOHCTBA M NPAKTUYECKOE TNPUMEHEHHME: THUIPOMETP H
TICUXPOMETP, KaJOPHUMETP, TEXHOJOTHH TMOTYYCHHS COBPEMEHHBIX MAaTEpHUAIOB, B TOM
qyciIe HAHOMATEePHUasIoB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX [TAPOB.

Kunenme npu moHmWKEHHOM JaBIICHUH.

CriocoObI U3MepeHHs BIaXKHOCTH.

Habmronenne HarpeBaHusl U TUTABJICHUS KPUCTAIUTMIECKOTO BEIIECTRA.

JleMOHCTpaIus KpUCTalIoB.

Paznea 4. DiekTpoanHaMuKa

Tema 1. dnekmpocmamuxa

DneKTpu3auus Tell. DJIEeKTpUYecKuid 3apsa. J(Ba BuUIa 3IEKTPUUYECKUX 3apsioB.
[IpoBOAHUKH, AMDIEKTPUKA U MOJYIPOBOAHUKU. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO
3apsna.

B3anmopeiicteue 3apsnoB. 3akoH Kynona. TodeuHbId SIEKTpUYECKHM 3apsml.
Onextpuueckoe nose. Hanpsyk€HHOCTH anekTpuueckoro nods. [IpuHuun cynepnosunuu
AIIEKTpUYECKUX MoJel. JIuHuu Hanps>KEHHOCTH AJEKTPUUECKOTO OIS,

PabGotra cun snexrpocratudeckoro mois. I[lorenmuman. PasHocTh mOTEHIMANOB.
[IpoBOOHMKKM ¥ JUAJIEKTPUKH B DJIEKTPOCTATUYECKOM Tmone. JludnexkTpuueckas
IPOHULIAEMOCTb.

OnekTpoéMKocTh. KonaeHcatop. DIEKTPOEMKOCTh IIOCKOTO KOHIEHCATOpA.
OHeprus 3apsKEHHOTO KOHAEHCATOpa.

TexHudueckne ycTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHE:  DJIEKTPOCKOII,
ANIEKTPOMETP,  DJEKTPOCTaTHYECKas  3alluTa,  3a3€MJIGHHE  BJIEKTPONpUOOpOB,
KOH/ICHCATOP, KOMMPOBAJIbHBIN anmapar, CTPyHUHBIN PUHTED.

Jlemoncmpayuu

YCTpOUCTBO ¥ IPUHIUI ACUCTBUS DJIEKTPOMETPA.

B3anMopeiicTBre Ha3JIEeKTPU30BAHHBIX TEJL.

DNEKTPUUECKOE 0JIE 3apSKEHHBIX TEJL.

[TpOBOJHUKH B 3IEKTPOCTATUUECKOM TI0JIE.

DneKkTpocTaTnyecKas 3aluTa.

JIMPNEKTPUKH B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOIO0 KOHAEHCATOpa OT IUIOLIAJM IUIACTHH,
PACCTOSIHUSI MKy HUMU U AUDJIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsKEHHOTO KOHAEHCATOpA.

Tema 2. IlTocmoanunwtii Inekmpuyeckuii mok. Toxu ¢ paznuunvix cpedax



DJIEKTPUUECKUI TOK. YCJIOBHS CYIIECTBOBAHUSA 3JIEKTPUUYECKOro ToKa. MICTOUHUKHN
Toka. Cuna Toka. IlocTOSsHHBIN TOK.

Hanpsokenne. 3akon Oma 1151 yyacTKa LEemnu.

DJIEKTPUUECKOE  COMPOTUBIECHUE.  YJIEIbHOE  CONPOTHUBIICHUE  BEILECTBA.
ITocnenoBarenbHOE, apauIeIbHOE, CMEIIAHHOE COCAMHEHNE TPOBOTHUKOB.

Pa6ora snextpudeckoro Toka. 3akoH Jxoymns—JIenna. MOMIHOCTh 31EKTPHUUECKOTO
TOKA.

DNEKTpOABUKYIIAsl CUJla U BHYTPEHHEE COIPOTHBICHUE MCTOYHMKA TOKA. 3aKOH
OmMa 1151 moJIHOM (3aMKHYTO#) aneKkTpudeckoit nenu. KopoTrkoe 3aMbIKaHUE.

DJIEKTPOHHAsT MPOBOJMMOCTb TBEPIABIX METAUIOB. 3aBUCHUMOCTH CONPOTHBIICHHS
METaJUIOB OT TeMIiepatypbl. CBEpXIPOBOIUMOCTb.

DJIeKTpUUECKui TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoauuku. CoOCTBEHHAsI U MMPUMECHAsI TPOBOJIUMOCTh MOJIYITPOBOTHUKOB.
CoiicTBa p—Nn-niepexoja. [lomynpoBoHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUI TOK B paCTBOPAX M pacIuiaBax 3JIEKTPOJIHUTOB. DIEKTPOITUTHYECKAS
JUCCOLMas. DIEKTPOJIN3.

DnekTpryeckuil TOK B ra3zax. CamMOCTOATENbHBIA M HECAMOCTOSITENBHBIN pa3ps.
Monnus. [1na3zma.

TexHuueckrne yCcTpOMCTBa U MPAKTUYECKOE MPUMEHEHHE: aMIIEPMETP, BOJIBTMETD,
peocTaT, UCTOYHUKHU TOKa, AJIEKTPOHATPEBaTENbHBIE MPUOOPHI, JIEKTPOOCBETUTEIHHbBIC
npuOOpBI, TEPMOMETP  COMNPOTUBICHHUS, BaKyyMHBIA JAHOJ, TEPMHUCTOPHI U
(b oTOpE3UCTOPHI, MOTYITPOBOJHUKOBBIN TNO/, TAIbBAHHUKA.

Jlemoncmpayuu

N3MepeHne cuibl TOKa U HAIPSIKEHHUS.

3aBHCUMOCTH COMPOTUBJICHUS [IUIUHIPUYECKUX TPOBOAHUKOB OT JJIMHBI, TIIOIIAIHA
IIOIIEPEYHOr0 CEYEHUS U MaTepurala.

CMenaHHOe COeJMHEHNE TPOBOJHUKOB.

[Ipamoe  u3MepeHHE  DNIEKTPOABMXKYIIEHM  cuwibl.  KopoTkoe — 3aMbIKaHUE
raJbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBJICHHUS.

3aBUCHUMOCTb COMTPOTUBJIEHUSI METAJUIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB NEKTPOIUTOB.

HckpoBoi pa3psia 1 IpOBOAUMOCTD BO3yXa.

OIHOCTOPOHHSS TPOBOAUMOCTD AUO/IA.

MexnpeamMerHbie CBA3H

Nzydenne kypca ¢puszuku 6a30Boro ypoBHs B 10 Kiacce OCyIIECTBISETCS ¢ YIETOM
COJIepKaTEIbHBIX MEXIIPEAMETHBIX CBA3EH ¢ KypcaMud MaTEeMaTWUKH, OMOJIOTHH, XUMUU,
reorpaduu ¥ TEXHOJIOTUH.

Meoicnpeomemmuvie noHamus, CBSI3aHHbIE C UW3YYEHHEM METOJOB HAy4YHOTO
MO3HAHUS: SIBIICHUE, HAYYHBIH (akT, TUIOTe3a, PU3NUYECKas BEIMYWHA, 3aKOH, TEOPUS,
HaOJI0/IeHNE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MO/IENb, U3MEPEHHE.

Mamemamuka: pelleHWE CHUCTEMbl YpaBHEHUWH, nWHEWHas (yHKuus, mapaboa,
runepOoia, X rpa@uku U CBOWCTBA, TPUTOHOMETPHYECKHE (PYHKIIUU: CUHYC, KOCHHYC,
TaHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPBI M HX
MPOEKIIMU HAa OCU KOOPJIMHAT, CII0’KEHUE BEKTOPOB.



Buonocus: wmexaHuueckoe [BWKEHHUE B JKMBOW mpupone, auddysus, ocmoc,
TEIUIOOOMEH JKHUBBIX OpPraHM3MOB (BUIBI TEIUIONEpEeaaud, TEIIOBOE pPaBHOBECHE),
AIEKTPUUECKUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJEKYJ, MOJb
BEILIECTBA, MOJIAPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJN, KUIAKOCTEH M Ta30B,
AIIEKTPUYECKHE CBOMCTBA METAJIOB, SJIEKTPOJIUTHYECKAs TUCCOLUALINS, TaJbBAHHUKA.

T'eoepagpus: BIaxXHOCTH BO3yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE ABMKCHHM C UCTIOJIB30BAHUEM MEXAHU3MOB, YUET TPEHUS
B TEXHHKE, MOJIIUIMHUKHU, WUCIOIb30BAHUE 3aKOHA COXPAHEHUS UMITYJIbCAa B TEXHUKE
(pakera, BOIOMET M ApPYrue), IBUraTelb BHYTPEHHETO CropaHus, mapoBas TypOuHa,
OBITOBOM  XOJOJWJIBbHHUK, KOHAUIIMOHEP, TEXHOJOTHU TIOJYYEHHUS COBPEMEHHBIX
MaTepuaioB, B TOM YHUCJI€ HAHOMAaTe€pUajIoB, U HAHOTEXHOJOTUH, 3JIEKTPOCTATUUYECKAS
3allUTa, 3a3eMJICHHE  DJIEKTPOIPUOOPOB, KCEPOKC, CTPpYWHBIA  TIPUHTED,
AIIEKTpOHArpeBaTeIbHbIE IPUOOPHI, AIIEKTPOOCBETUTENbHBIE PUOOPHI

Pasnen 4. DiiekTpoauHaMmuka

Tema 3. Maznummnoe none. InNeKmpoOMaAZHUMHAA UHOYKYUA

[ToctossHHBIE MarHuThl. B3auMoaelcTBHE NOCTOSIHHBIX MarHuToB. MarHutHoe
nosie. Bekrop MarHuTHOW HMHAYKUMHU. [IpuHUMI Cyneprno3unvy MarHUTHBIX TMOJIEH.
JInann MarHuTHOM MHAYKIMU. KapTHHA IMHUI MarHUTHOW MHAYKUWH I1OJIS TOCTOSTHHBIX
MarHuTOB.

MarnuTtHoe moJjie TPOBOJAHKMKA ¢ TOKOM. KapTuHa JUHUN WHAYKIMH MarHUTHOTO
MOJISI JUITMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOT'O KOJBLEBOTO IPOBOIHUKA, KATYIIKU
¢ TokoM. OnbIT Dpcrena. BzaumoeicTBrue NpOBOJHUKOB C TOKOM.

Cuna AmMnepa, €€ MOAyJb U HallpaBJICHUE.

Cuna Jlopenna, €€ MoayJib U HampaBieHHE. J[BH)KEHUE 3apsyKEeHHOM YacTHIlbI B
OJIHOPOJTHOM MAarHUTHOM Iojie. PaGorta cuitbl Jlopenta.

SIBrieHne >JIEKTPOMAarHUTHOM MHAYKUMHU. [[OTOK BEKTOpa MarHMTHOW WHIYKIIMH.
DIEKTPOABIKYIIAs CUjla MHAYKIUU. 3aKOH 3JIEKTPOMarHuTHOW uHaykuuu dapanes.

BuxpeBoe »snekTpuyeckoe moJie. ODJIEKTPOABWXKYyIIas CHJIA HWHAYKIUU B
MIPOBOJIHUKE, ABUKYILIEMCS IOCTYNATEIbHO B OJHOPOJHOM MarHuTHOM MOJIE.

[IpaBuno Jlenna.

NHnykTuBHOCTH.  SIBIIeHHE CaMOUHYKILIHH. DNeKTpoABIKYyIIas  cujia
CaMOMHAYKIIHH.

DHeprusi MAarHUTHOTO MOJISl KATYIIKA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHu4eckue ycTpoNCTBa M MPAKTHUYECKOE MPUMEHEHHE: MOCTOSHHBIE MAarHUTHI,
ANIEKTPOMArHUTBI,  JJIEKTPOJIBUraTellb,  YCKOPUTEIM  DBJIEMEHTAapHBIX  YacTHIl,
WHYKIIUOHHAS T€Yb.

Jlemoncmpayuu

OmnbIT DpcTena.

OTKIIOHEHHE PTEKTPOHHOTO My4YKa MarHUTHBIM OJIEM.

JIvHWUY MHIYKIUA MAarHUTHOTO TOJIS.

B3anmMopencTBue 1ByX IIPOBOJIHUKOB C TOKOM.

Cuna Amnepa.



HenctBue cuibl JIopeHIa Ha HOHBI SJIEKTPOJIUTA.

SIBiieHUE PNEKTPOMATHUTHON UHAYKIIUH.

IIpaBuno JleHna.

3aBUCUMOCTD 3JIEKTPOJIBUKYIIEH CWIbl HHIYKIIMA OT CKOPOCTHM W3MEHEHUS
MarHUTHOT'O MOTOKA.

SIBrieHME CaMOMHIYKIIHH.

Paspnea S. Kosie0aHusi ¥ BOJTHBI

Tema 1. Mexanuueckue u 371eKmMpPOMAZHUMHbLE KOJ1€OAHUS

KonebarenbHas cucrema. CBoOOAHBIE MEXaHUUECKHE KojiebaHus. ['apMoHnyeckue
koneOanus. [lepuon, yacrora, ammiuryaa u ¢asza xonebanuil. [lpyXKMHHBIA MasSTHHK.
MareMaTnueckuii MasTHUK. YpaBHCHHE TapMOHWYECKHMX KojeOanuii. IIpeBparienue
SHEPrUM NPU FAPMOHUYECKUX KOJIECOAHUSIX.

KonebarenbHbiii koHTYp. CBOOOIHBIC AJIEKTPOMAarHUTHBIE KOJICOAHMSI B UCATBHOM
Kosie0aTeIbHOM KOHTYpE. AHAJOrus MEXAy MEXaHMYECKUMHU U 3JIEKTPOMArHUTHBIMHU
koneOanusimu. @Dopmyna Tomcona. 3akoH COXpaHEHUS DSHEPIMM B HACATHLHOM
KoJeOaTeIbHOM KOHTYPE.

[IpencraBnenue o 3aTyxaroUMX KoyieOaHUsX. BBIHYKIEHHbIE MEXaHUYECKUE
kosneOaHus. Pezonanc. BeIHYX€HHbBIE AIEKTPOMarHUTHBIE KOJIeOaHUsI.

[lepemennbiii Tok. CHHYCOMIANbHBIN EPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO
TOKa. AMIUIUTYAHOE U IEUCTBYIOIEE 3HAUYECHUE CUIIbI TOKA U HAIIPSDKECHHUSL.

Tpanchopmatop. IlpousBoactBo, mepenaya U MOTpeOJICHHE SIEKTPUYECKOU
DHEPrUU. OKOJIOTMYECKHE PHUCKH TIPU TPOU3BOJACTBE JJIEKTpodHepruu. Kynbrypa
WCII0JIb30BAHMS 3JIEKTPOIHEPTUH B ITOBCETHEBHOM JKU3HHU.

TexHu4eckne yCcTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: DIEKTPUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOIO TOKA, JIMHUU JIEKTpoIepeiay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB — KolieOaTeNbHOW  cHUCTEMbl  (TPYXUHHBIA WK
MaTeMaTUYeCKUN MasTHHK).

HaGmronenue 3aryxaronmx KoiaeOaHuu.

HccnenoBanue CBOWCTB BBIHYKIEHHBIX KOJICOAHUM.

Habmronenne pe3onanca.

CBOOOIHBIE JIEKTPOMAarHUTHBIE KOJIEOAHMUS.

OcuunnorpaMMbl  (3aBUCUMOCTH  CUJIBI TOKa W HAIpSDKEHUST OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHMIA.

Pesonanc mnpu  mOCIENOBATEIBHOM  COCAVMHEHUU  PE3UCTOpa,  KaTYyLIKH
MHJYKTUBHOCTH U KOHAEHCATOPA.

Mopeinpb TuHNN 3IEKTPONEPEIAUN.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNHbLE 0JIHbL

Mexanuyeckue BOJIHBL, ycioBHs — pacnpoctpaHeHus. llepuwon. CkopocTh
pacipoCTpaHeHus U JUTHHA BOJHBL. [loniepeunsie u mpo1oyibHbIe BOJHEL. MHTEphepeH s
U AU pakius MEXaHUIECKUX BOJH.

3Byk. CkopocTs 3ByKa. [ pomkocTs 3Byka. Beicota ToHa. TemOp 3ByKa.



OJIEKTPOMAarHUTHBIE BOJHBL. YCJIOBUS W3JIy4€HUs JJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentauusi BektopoB E, B, V B snekrtpomarHutHoi BoiHe. CBOMCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, MPEIOMIIEHHE, MOoJspu3anus, Judpakuus,
unTepdepenus. CKOpoCcThb 3JIEKTPOMATHUTHBIX BOJIH.

[[Ixkana 5SJIEKTPOMATHUTHBIX BOJH. lIpMMEHEHHME DSIEKTPOMAarHWTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMITBI paANOCBS3H U TENEBUICHUS. Patnomokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEbI.

TexHudyeckne yCTPOWCTBA M INPAKTUYECKOE IPUMEHEHHE:  MY3BIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3ByKOBasi [UAarHOCTUKA B TEXHUKE M MEAUIMHE, pajaap,
paauonpuéMHUK, TeJIEeBU30p, aHTeHHa, Tenedon, CBY-neusb.

Jlemoncmpayuu

OO0pa3oBaHue U pacHpOCTPAHEHNE MONEPEYHBIX U MPOAOIbHBIX BOJIH.

Konebmromieecs Teno Kak HCTOYHUK 3BYKA.

HaGronenue oTpaxeHus U NpeaoMIICHUSI MEXaHUUYECKUX BOJIH.

HaGmonenue nateppepeHnu u Auppakiiuu MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmroneHue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTMTYIOW M 4acTOTOU
KoJieOaHu.

HccnenoBanue CBOWCTB JJIEKTPOMATHUTHBIX BOJIH: OTpPa)KEHUE, IPEJIOMIICHHE,
noJisipu3auus, Juppakuus, HHTephepeHIus.

Tema 3. Onmuka

I'eomeTpuueckas ontuka. [IpsamonrHeliHOE pacIpOCTpaHEHHUE CBETA B OJHOPOIHOM
cpene. JIyd cBera. ToueuHbIi ICTOYHHUK CBETA.

OtpaxeHue cBeTa. 3akoHbl oOTpakeHHsl cBera. [locTpoenune u3z00paxeHuil B
IJIOCKOM 3€pKalle.

[Ipenomnienne cBeTa. 3aKOHBI MPETOMIICHUS CBeTa. AOCOMIOTHBIM MOKa3aTelb
npenomieHus. IlonmHoe BHyTpeHHee oTpaxkeHue. lIpenenpHbId  yrojsl  IMOJHOIO
BHYTPEHHEI0 OTPaKEHUSI.

Hucnepcus cBera. CnoxxHbIi cocTaB Oenoro ceera. LIBerT.

Cobuparoiue 1 paccenBarouiye JuH3bl. ToHkas JuH3a. DOKYCHOE paccTOsHUE U
ONTHYECKass cuja TOHKOM InuH3bL [locTpoeHne wu300pakeHU B COOMpAOMINX U
paccenBaroUX JuH3ax. @opMysia TOHKOHN JTUH3BI. Y BEJIUYEHUE, 1aBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. MHTepdepenius cBeta. KorepeHTHble MCTOUHUKH. YCIOBUS
HaOMIOJIEHNsT MAaKCUMyMOB U MHUHUMYMOB B HWHTEPPEPEHIIMOHHON KapTHHE OT JBYX
cuH(pa3HBIX KOTEPEHTHBIX HCTOYHHUKOB.

Hudpaxkuus ceta. JudpakuronHas pemérka. YciaoBue HaOMIOJIEHUS TIaBHBIX
MaKCHUMYMOB TIPU MaJIEHUU MOHOXPOMATHYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuueckne yCTpOWCTBA M MNPAKTHYECKOE IMPUMEHEHHWE: OYKH, JIYIa,
doToanmnapar, NPOEKUUOHHBIA amnmapaT, MUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl OITHKA,
mudpakimoOHHas peméTKa, MOISTPOUS.

Jlemoncmpayuu



[IpsMonuHENHOE  pacHpOCTpPaHEHHE, OTPAXXEHHWE U  IPEJIOMJICHHUE  CBETA.
OnTuueckue npudopsI.

[TonHoe BHyTpeHHEE oTpakeHue. Mojiesib CBETOBO/IA.

HccnenoBanne CBOWCTB M300paKCHUH B JIMH3AX.

Mopenn MEUKpOCKONIa, TEIECKOA.

Ha6mronenue natepdepeHnm ceera.

HaGntonenue nudpakinuu ceera.

Habmonenue qucnepcuu cBera.

[TonyuyeHue criekTpa ¢ MOMOIIBIO MPU3MBI.

[TonydeHnue criekTpa ¢ MOMOIIbIO AUPPAKITMOHHON PEIIETKH.

HaGnronenue nonsipu3aiuu CBeTa.

Pasznesn 6. OcHOBBI crIeIHAJILHOM TEOPUU OTHOCUTEJIBLHOCTH

['paHuipl IPUMEHMMOCTH KjacCM4eckod MexaHuku. IlocTynaTel cnenuanbHON
TEOpPUU OTHOCUTEJIbHOCTH: HHBAPUAHTHOCTb MOJYJS CKOPOCTH CBE€Ta B BaKyyMe,
IPUHIMII OTHOCUTEIBHOCTH DWHILITEHHA.

OTHOCUTEIBPHOCTE OJHOBPEMEHHOCTH. 3aMEIJICHHE BpPEMEHHM U COKpallcHUE
JUIVHBI.

DHEprus U UMITYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBsI3p Maccel C JHEPIHMEW M HMITYJIBCOM PEIATUBUCTCKOW YacTHUIbl. DHEPIUs
MOKOSL.

Pazgen 7. KBantoBasi pusnka

Tema 1. dnemenmot K6AHMOBOU ONMUKU

®otonsl. ®opmyna [lnanka cBs3u 3Hepruu (PoTOHA € €ro 4acToTol. DHeprus u
UMITYJIbC (POTOHA.

OtkpeiTue U uccienoBanue ¢ororpdexra. Onbitel A. I'. CroneroBa. 3aKOHBI
dorordpdexra. YpaBHenue DOitHmTerHa s pororddekra. «Kpacnas rpaHuna»
dboTtorddekra.

Hasnenue cBeta. OnbiTol I1. H. JIeGenena.

XHUMHYECKOE ICMCTBUE CBETA.

Texnuueckue yCTpoilcTBa M NPAKTUYECKOE TPUMEHEHHE: (POTOIIEMEHT,
dboTonaTuuK, conHeuHas 6aTapes, CBETOAUO/.

Jlemoncmpayuu

®oTto3ddekT Ha yCTaHOBKE C IMHKOBOM TUIACTUHOM.

HccnenoBanue 3akoHOB BHeHETo ¢oTtodddekra.

Ceeroauos.

Conneunas 6atapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiThl Pesepdopaa mo paccessHUIO o -YacTHIL.
[Tnanerapuas monens aroma. [loctynater bopa. M3nyuenue u nornomeHne GoToHOB Ipu
IepexoJie aroMa € OJHOTO YpPOBHS JHEpruM Ha Apyrod. Buael cnektpoB. Cnekrtp
YPOBHEN PHEPTUU aTOMa BOAOPOJIA.



BosHoBeie cBoiicTBa wactuil. Bonnsl ge bpoitnsa. KopmnyckysnsipHO-BOJIHOBO#
JTyaJIU3M.

CrioHTaHHOE U BBIHYXJEHHOE U3JTy4YEHUE.

TexHudyeckue yCTpoOWCTBa U MPAKTHUUECKOE MPUMEHEHHUE: CIEKTPAJbHBINA aHAIN3
(cmexkTpockom), Jiazep, KBAaHTOBBIN KOMITBIOTEP.

Jlemoncmpayuu

Mopens onbiTa Pezepdopna.

Ornpenenenue AJIMHBI BOJIHBI JIa3epa.

HabnroneHre nuHeyaThIX CIEKTPOB U3ITYYEHUS.

Jlazep.

Tema 3. Amomnoe a0po

OKCIEPUMEHTHI,  JTOKA3bIBAIOIIHME  CJOXKHOCTb CTpOeHHsS  snpa. OTKphITHE
paanoaktuBHOCTH. OmnbiThl Pe3zepdopna mo omnpeaeneHuro coctaBa paJlOaKTUBHOIO
usnyuenus. CBoiicTBa anbda-, 6eTa-, raMmma-u3iaydeHus. BiusiHue pagnoakTUBHOCTU Ha
JKABBIE OPTaHU3MBI.

OtkpeiTHEe TpOTOHa U HeWTpoHa. HykionHass wmozenb siapa [elizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tormsl.

Anbba-pacnan. DIeKTpOHHBIM U MO3UTPOHHBIN Oera-pacnajn. ['amma-uznydeHue.
3aKOH paJMOAKTUBHOIO pacIaja.

DHeprust CBsi3u HYKJIOHOB B siape. SnepHbie cuibl. JlegekT macchol sapa.

Snepusle peakuuu. [leeHne U CHHTE3 SIED.

Snepusiii peakrop. TepMosiaepHblid cuHTe3. [IpoOnemMbl U MEPCIEKTUBBI SICPHOM
AHEPreTUKU. DKOJOTHUYECKHUE aCIEKThI IAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeToapl HaOMIOIEHUS U PETUCTPALIMH DJIEMEHTAPHBIX YaCTHII.

OyHaaMeHTaIbHBIE B3aUMOCHCTBUS. ENMMHCTBO GU3NUECKON KapTHHBI MUDA.

TexHuueckne YCTpOMCTBA W MPAKTUYECKOE NPUMEHEHHUE: JO3UMETpP, Kamepa
Bunbcona, simepHbliii peakTop, aToMHast 6omoa.

Jlemoncmpayuu

Cu€TYnK HOHU3UPYIOIINX YACTHLL.

MEXIIPEJMETHBIE CBA3U

Nzyuenue kypca «Pemienne 3anau B kypce ¢puzukm», B 11 kiacce ocyiecTBIseTcs
¢ y4€TOM coJepKaTeNbHBIX MEXIIPEIMETHBIX CBSI3el C KypcaMu MaTeMaTHUKH, OMOJIOTHH,
XUMUH, Teorpaduu U TEXHOJIOTHH,

Meoicnpeomemmuvie noHamus, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOTO
MO3HAHUS: SIBJICHUE, HAYYHBIH (aKT, THIOTE3a, GU3HUECKasl BEIIMYMHA, 3aKOH, TEOPUS,
HaOJI0/IeHNE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuxka: pemieHNEe CUCTEMBbl ypaBHEHHH, TPUTOHOMETpHUYECKHE (PYHKIHU:
CHUHYC, KOCHMHYC, TaHT'€HC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPbl M HUX HIPOEKIMH HAa OCH KOOPJMHAT, CJOKEHUE BEKTOPOB, IMPOU3BOJIHBIE
AIIEMEHTapHBIX (YHKUMNA, TPU3HAKUA MOAO0OUS TPEYroJIbHUKOB, ONpENEieHHEe IIOIaau
IOCKuX (puryp u o6séma Ted.



Buonozus: snexTpuueckue SBJICHUS B )KUBOUM MpUpOJIE, KoJieOaTeIbHbIE IBHKECHUS
B KMBOM NpPUPOJE, ONTUYECKHE SIBICHHUS B JKMBOW MpUpOJE, ACHCTBHUE paJHallMU Ha
YKUBBIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMUECKasi CTPYKTypa TBEPABIX Tel,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAIbHBINA aHAIH3.

l'eocpaghusi; MarHUTHBIE TONIIOCA 3EMIIM, 3aJIeKH MArHUTHBIX Py, (poTochEéMka
3€MHOM MIOBEPXHOCTHU, IPEJICKA3aHUE 3EMIIETPACEHUN.

Texnonocus:  JMHUM  BJEKTpoNepenad, T[EeHepaTop  INEpPEMEHHOro0  TOKa,
AJIEKTPOABUTATENb, UHAYKIIMOHHAS 1€4Yb, pajap, PaIuONPUEMHHK, TEIEBU30p, aHTEHHA,
tenegon, CBU-neub, MpOEKIIMOHHBIN anmapar, BOJIOKOHHAs ONITHKA, COTHEUHas OaTtapes.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne yuyebHoro npeamera «Pemenue 3amad B Kypce (pU3MKW» Ha ypOBHE
cpenHero obmiero obpasoBanusi (0a30BbI YPOBEHB) MOJDKHO OOECHEUUTH JOCTHIKEHUE
CIENYIOUIMX JIMYHOCTHBIX, METAlpEeIMETHbIX M TMPEIMETHBIX 00pa3oBaTEIbHBIX
pe3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yNbTaThl OCBOEHHs yueOHOro npeaMera «Pemenue 3agau B Kypce
Gu3MKM»  JTOJDKHBI ~ OTpaXkaTb  TFOTOBHOCTh W CIHOCOOHOCTh  OOYyYaroIIUXCs
PYKOBOJICTBOBAaTbCS C(HOPMUPOBAHHOW BHYTPEHHEM MO3UIMEH JIHUYHOCTH, CHUCTEMOMU
LEHHOCTHBIX OpPUEHTAlMM, MO3UTHUBHBIX BHYTPEHHUX YOEKJEHUN, COOTBETCTBYIOIIUX
TPaIUILIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0IECTBa, PACIIUPEHUE KUZHEHHOTO OMBITA U
OMbITa JEATENHHOCTU B MPOLIECCE pealn3alii OCHOBHBIX HANpaBiIeHUN BOCIUTATEIbHON
JESATENBHOCTH, B TOM YHCJIE B YACTH:

1) rpa’kIaHCKOro BOCIIUTAHMS:

c(OPMHUPOBAHHOCTh T'PAXKAAHCKON MO3UIMHM OOy4yaromerocs Kak aKTUBHOIO H
OTBETCTBEHHOI'0 YIEHA POCCUIMCKOTO 00IIECTBA;

HNPUHATHE TpaJULIMOHHBIX 00I11eYeIOBEUECKUX T'YMaHUCTUYECKUX u
JIEMOKPATUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JI€ATEIBHOCTh B MHTEpEcax TIPakJaHCKOIO
oO11ecTBa, y4acTBOBaTh B CAMOYIIPABIIEHUN B 00pa30BaTEIbHON OpraHu3ally;

YMEHHUE B3aUMOJICHCTBOBATh C COLMAJIIBHBIMU MHCTUTYTaMH B COOTBETCTBHM C HMX
GyHKIUSAMU U HAa3HAYEHUEM;

TOTOBHOCTb K T'YMaHUTapHOM U BOJIOHTEPCKOMN JESATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIMTAHMSA:

c(OpMHUPOBAHHOCTH POCCUICKON TPaKIaHCKOW UACHTUYHOCTH, TATPUOTHU3MA;

IIEHHOCTHOE OTHOILIEHHWE K TOCYAApCTBEHHBIM CHMBOJAM, JOCTHKEHUSM
POCCUICKUX yUEHBIX B 00JIaCTH (DU3UKHU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHHUS:

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STHYECKOTO MTOBEACHNUS;



CIIOCOOHOCTh  OIIEHMBATh CHUTYallMI0 W NPUHUMATh OCO3HAHHBIE PEIICHUS,
OpUEHTHUPYSACh Ha MOPAJbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM 4YHCIE B
JIESTEIIbHOCTHA YUYEHOTO;

OCO3HAHME JTUYHOTO BKJIAJIa B TOCTPOCHHE YCTOMYUBOTO OYyIIEro;

4) 3CTeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOUIEHHWE K MHpPY, BKIIOYAs 3CTETUKY HAy4YHOTO TBOPYECTBA,
IPHUCYIIETr0 PU3NYECKON HAYKE;

5) TpyA0BOro BOCIUTAHUS:

UHTEPEC K pa3IinyHbIM cepaM MpodecCHOHATbHOU NEATENbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DU3MKOM M TEXHUKOH, YMEHHE COBEpIIATh OCO3HAHHBIM BHIOOP Oymyiei
npodeccuu U pean30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIaHbL;

TOTOBHOCTh M CIHOCOOHOCTh K 00pa3oBaHHI0O M CcamMoOOpa30BaHHIO B 00JacTu
(GU3UKH HA IPOTSKEHUU BCEH JKU3HU;

6) IKOJIOTHYECKOT0 BOCTIHTAHMS:

c(OpMHUPOBAHHOCTh  3KOJIOTMYECKOH  KYJIbTYpPhl, = OCO3HAaHUE  IJIOOATBHOTO
XapakTepa 3KOJIOTHYECKHUX TIPoodIieM;

IJIJAHUPOBAHUE W OCYIIECTBJICHUE ICHCTBUUA B OKPYXAIOIIEH CPEIAE Ha OCHOBE
3HAHUSA 1IeJIel YCTOMUMBOTO Pa3BUTHS YEIIOBEUECTRA,;

paciiipeHUe OMbITa JAESITEIbHOCTH 3KOJOTHMYECKONM HAIpaBIEHHOCTH Ha OCHOBE
UMEIOIIUXCSI 3HAHUH 10 (hU3uKe;

7) HeHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHUs PU3NUECKON HAYKH;

OCO3HAHME LIEHHOCTH HAay4YHOH JAESITEIbHOCTH, TOTOBHOCTh B IPOLIECCE U3yUYEHUS
GU3MKM ~ OCYLIECTBIATh  MPOEKTHYHD M HCCIEAOBATEIBCKYI  JACSITENbHOCTh
WHJMBHU1yaJIbHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHBbIE YUeOHbIe 1eHCTBUA
ba3oBbIe Jlornuyeckue aeicTBUA:
CaMOCTOSITEIFHO (POPMYJIUPOBATh U AKTYaJU3UPOBATH MPOOJIEMY, pacCMaTpUBaTh
€€ BCECTOPOHHE;
OTMpEeNeNsATh I1EeIu JCATEIbHOCTH, 3aJaBaTh TMapaMeTpbl U KPUTEPUU UX
JIOCTHOKCHHS
BBISIBIIAITh 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B PACCMATPUBAEMBIX (HU3UYECKUX
SIBJICHUSX
pa3pabaTbiBaTh IUTAH PEIICHUS MpoOJieMbl ¢ Yy4&TOM aHaIM3a HMEIOITUXCS
MaTepUaIbHbIX U HEMAaTEePUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JIESITEIBHOCTh, OIICHUBATh COOTBETCTBHUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKU MOCIIE/ICTBUI AESITEIbHOCTH;
KOOPJUHHUPOBATH M BBHITIOJHATH PabOTy B YCIOBHUSX PEATbHOTO, BUPTYaJbHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEaTUBHOE MBIIIUICHHUE MPU PEIICHUN KU3ZHEHHBIX MTPOOIIEM.



ba3oBble ncciieqoBarTebCKue AeHCTBHA:

BJaJIeTh HAay4YHOM TEPMMHOJIOTHEH, KIIOYEBBIMU IOHATUSAMU M METOJlaMHU
(du3znueckoil HayKH;

BJaJIeTh HABbIKAMHU Y4YeOHO-UCCIIEJIOBATEIBCKOW M IMPOEKTHOM JEesTeIbHOCTH B
o0nacT (pU3HMKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MTOMCKY METOJIOB
pemieHuss 3a7ad  (PU3MUECKOTO COJAEp)KaHUs, MPUMEHEHUIO pPA3JIMYHBIX METOJOB
MO3HAHMS,

BJAJ€Th BUAAMU  JIE€ATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHUS, €ro
WHTEPIpETAINH, TPeoOpa30BaHUI0 U MPUMEHEHHUIO B PA3IMYHBIX YICOHBIX CUTYalUsAX, B
TOM YHCJI€ TIPU CO3JaHUM YUE€OHBIX IPOEKTOB B 00JIACTH (PU3MKHY;

BBISIBJIATH IPUIMHHO-CIICCTBEHHBIC CBSI3M U aKTYAJIM3UPOBATH 33]1a4y, BBIABUTATh
TUNOTE3y €€ pelleHus, HaXOIUTh apryMEHTHI JJIs I0Ka3aTeJIbCTBA CBOUX YTBEPKIACHUH,
3aJ1aBaTh MMapaMeTpbl U KPUTEPUU PEIICHIS,

aHAJIM3UPOBATh IOJYYECHHBIE B XOJI€ PEIEHUs 3a/ladd Pe3yibTaTbl, KPUTUYECKH
OIICHWBATh MX JOCTOBEPHOCTH, POTHO3HPOBATHh N3MEHEHNE B HOBBIX YCIOBHSAX;

CTaBUTb U  (opMynHpoBaTh COOCTBEHHBIE 3aJaud B  00pa30BaTENIbHOM
NeSITENFHOCTH, B TOM YUCIIC TIPYA U3YYCHUHU (PU3UKU;

JlaBaTh OIIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

yMETh TEPeHOCHTh 3HaHWs 1O (U3MKE B  TPAKTUYECKYIO  OOJIACTh
KU3HEAEATEIbHOCTH;

YMETb HHTETPUPOBATH 3HAHUS U3 PA3HBIX MMPEIMETHBIX 00JIaCTei;

BBIJIBUT'aTh HOBBIE UJIEU, PEAJIaraTh OPUTUHAIbHBIE OAXO0/Ibl U PELICHMS;

CTaBHUTH MPOOJIEMBI U 33]1a49H, TOITYCKAIOIINE aTbTePHATHBHBIC PEIICHHUS.

PabGora ¢ undgopmanueii:

BJAJIETh HAaBBIKAMU TMOJNydeHUS WHPOpMAMKU (PHU3UUECKOTO COIACpKAHHS W3
UCTOYHUKOB PAa3HbIX THIIOB, CaMOCTOSITEIbHO OCYIIECTBJISATh IOWCK, AaHAJu3,
CHUCTEMAaTH3allMI0 W WMHTEPIPETalni0 HWHPOPMAIMKA pa3IMYHBIX BHIOB U  (opMm
Ipe/CTaBICHMUS;

OIICHWBATh JIOCTOBEPHOCTH HH(OPMAIINH;

UCTOJIb30BaTh CPecTBa MH(OPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHHA B
peIIeHuN KOTHUTHBHBIX, KOMMYHHUKAaTUBHBIX U OPTaHU3AIMOHHBIX 3a7a4d C COOII0ICHHEM
TpeOOBaHUN HPrOHOMMKH, TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHMs,
MPABOBBIX M 3TUYECKUX HOPM, HOPM MHPOPMALIMOHHON O€301acHOCTH;

CO3/1aBaTh TEKCTH (PU3UYECKOTO COJAEP)KAaHUS B PAa3UYHBIX (popmarax ¢ ydéTom
Ha3HAuYeHUs HMHPOpPMALMKM M LEJIEBOM ayIUTOpUHU, BBHIOMpas ONTUMAIbHYIO (opmy
NIPE/ICTaBICHUS W BU3YaTH3aIIHH.

KoMMyHHMKaTHBHBIE YHHBepPCcAJIbHbIE y4eOHble 1eiCTBUS:
OCYILECTBIISITH OOILIICHUE HA YPOKaxX (PM3UKU U BO BHE-YPOUHOH JEATEIHHOCTH;
pacmo3HaBaTh MPEANOCHUTKA KOHPIUKTHBIX CUTYAIlMi U CMSATYaTh KOH(DIUKTHL;
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C UCTIOIH30BAHUEM SI3BIKOBBIX
CpPEACTB;
NOHMMAaTh M HCIOJb30BAaTh MPEUMYIIECTBA KOMAHIHOM M WMHIUBUAYAIbHOU
paboThI;



BBHIOMPATh TEMATUKY M METOJBl COBMECTHBIX JEUCTBHUI C YIETOM OOITUX MHTEPECOB
1 BO3MOXKHOCTEH KaXKJIOr0 YjieHa KOJIJICKTHBA;

MIPUHUMATh LEJIM COBMECTHOM NIESITEIbHOCTH, OPTaHU30BBIBATh U KOOPIHMHUPOBATH
JIEVCTBUSA MO €€ NOCTUKEHUIO: COCTABIIATH IJIaH ACHCTBUM, PACIIPEAEIATH POJIU C YUETOM
MHEHHUM YYaCTHUKOB, OOCYK/IaTh pe3yJbTaThl COBMECTHOU PabOTHI;

OIICHWBATh Ka4eCTBO CBOETO BKJAJa M Ka)XJOTO YYaCTHHKAa KOMaHIbI B OOIIUI
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejjaraTb  HOBbIE MPOEKThI, OIEHMBATh MJAEM C TO3WLIMH  HOBHU3HHBI,
OPUTHHAJIBHOCTH, MPAKTHYECKOW 3HAYNMOCTH;

OCYIIECTBIIATh MO3UTUBHOE CTPATETHUYECKOE MOBEJACHUE B PA3IMYHBIX CUTYaLHSX,
MPOSIBJISITH TBOPUECTBO U BOOOpakeHUE, ObITh UHUITUATUBHBIM.

PeryasiTuBHBbIC YHHBeEpCcaJbHbIC YUeOHbIE 1eHCTBUS
Camoopranuszanmus:
CaMOCTOSTENBHO OCYILIECTBIIATH O3HABATENbHYIO JIEATEIBHOCTD B 00s1acTH (PU3UKU
¥ aCTPOHOMMH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 3a]1aUH;
CaMOCTOSITEIbHO COCTABJIATh IUIAH pELIeHHs] PACUETHBIX M KAueCTBEHHBIX 3ajad,
IUTAaH  BBITIOJIHEHUS MPAKTHYECKOW paboThl ¢ Y4ETOM UMEIOIIUXCS  PEecypcoB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTEHHI;
JIaBaTh OLIEHKY HOBBIM CHUTYalIUSIM;
paciupsATh paMKH y4e€OHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEAIOYTEHUMH;
Jenath  OCO3HAaHHBIM  BBIOOp, apryMeHTHpOBaTh e€ro, OpaTh Ha cels
OTBETCTBEHHOCTD 3a PEIICHHUE;
OLIEHUBATh MPUOOPETEHHBIN OTIBIT;
croco0cTBOBaTh (POPMHUPOBAHUIO U TPOSBICHUIO APYAUIMUA B obOMacTu (HU3UKH,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHBINA U KYJIBTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, IMOLIMOHAIbHBII HHTEJJICKT:
JlaBaTh OILICHKY HOBBIM CHUTyalusiM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTD,
OLICHMBAaTh COOTBETCTBUE PE3YyJIbTATOB LIEISM;
BJaJIeTh HaBBIKAMM I103HABATEIbHOM pe(pIeKCHH KaK OCO3HAHUS COBEpPIIAeMbIX
JICMCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMIA;
UCTOJb30BaTh MPHUEMBI pedeKCHH JUIs OLEHKH CHUTYyallud, BbBIOOpa BEPHOTO
pelieHus;
YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELIEHMS 10 UX CHUKEHUIO;
NpUHUMATh MOTHUBBI W apryMEHThl JPYTHUX 0pU aHAIU3€ PE3yJIbTaTOB
NEeSITENbHOCTH;
NPUHUMATH ce0s1, MOHNUMAasi CBOM HEJJOCTATKU U IOCTOMHCTBA;
OpUHUMATh MOTHBBI M apryMEHThl JpYrMX TpU aHallu3e pe3yJIbTaToOB
NESATENBHOCTH;
NpHU3HABaTh CBOE MPABO U MPaBO APYTUX Ha OLIUOKH.
B npouecce IOCTMKEHMSI JUYHOCTHBIX PE3YJIBTATOB OCBOEHHUS IPOrPaMMBI I10
bu3uKe I YpOBHS CpeaHEro 00I1Iero oopa3oBaHus y 00y4yaroImmuXcsi COBEPIICHCTBYETCS
AYMOILMOHATBHBIN HHTEJUIEKT, MPEANoIaralonmi choOpMUpPOBaHHOCTb:



CaMOCO3HaHHMs, BKJIIOYAIOIIETO CIIOCOOHOCTh IMOHMMATh CBOE SMOIMOHAIBLHOE
COCTOSIHUE, BUJIETh HaIlpaBJICHUS Pa3BUTHS COOCTBEHHOW SMOIIMOHAILHOUN cdephl, OBITh
YBEPEHHBIM B Ce0€;

CaMOpETYJIMPOBAHUsI,  BKJIIOYAIONIETO  CAaMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE MOBEACHUE, CIIOCOOHOCTh aJaNTHUPOBATHCS K SMOIMOHATBHBIM
W3MEHEHUSM M MPOSBIATh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMHU, BKIIOYAIONIEH CTpEeMJIEHHE K JOCTIDKCHHMIO LETu |
yCIiexXy, ONTUMM3M, WHUIMATUBHOCTh, YMEHUE JIEMCTBOBaTh HCXOJs M3 CBOMX
BO3MOXKHOCTEH;

OMIIATHUH, BKJIIOYAIOIICH CIOCOOHOCTh TMOHMMATh ASMOIMOHAIBHOE COCTOSHHUE
JPYTUX, YUUTHIBATH €0 MPHU OCYIIECTBICHUU OOIICHUS, CIIOCOOHOCTh K COUYBCTBHUIO U
COIEPEKUBAHUIO;

COITMATPHBIX HABBIKOB, BKJIIOUYAIOIIMX CIIOCOOHOCTH BHICTPAaMBaTh OTHOIIEHUS C
JIPYTUMU JIFOJIBMH, 3a00THTHCS, IPOSIBIIATH HHTEPEC U pa3periaTh KOHMIUKTHL.

IHPEJMETHBIE PE3YJIBTATDBI

ITo 3aBCPIICHUI0O JJICKTHBHOI'0O KYypcCa BbBIIYCKHHK J0/KCH 3HAaThb H
NOHUMATh:

- CMBICT (U3UYECKUX TMOHATHHA: (U3MYECKOE SBICHHE, THIOTe3a, (PU3NUSCKHA
3aKOH, TEOPHSs, BEIIECTBO, B3aWMOJICHCTBHUE, AJICKTPOMArHUTHOE IOJ€, BOJHA, (POTOH,
aToM, aTOMHOE SApO, HOHM3UPYIONIUME H3IyuyeHHUs (Quanueckas BeIUYMHA, MOJIENb,
NPUHIMI, TOCTYyJaT, WPOCTPAaHCTBO, BpeMs, WHEpPIMAJIbHAs CHUCTEMa OTCUETa,
MaTepuaibHas TOYKa, WJCATbHBIA Ta3, PE30HaHC, SJICKTPOMArHUTHBIE KOJICOaHMUS,
AJICKTPOMAarHWTHAS BOJHA, KBAHT, I(PEKT MACChl, JHEPTHUS CBSA3H, PATHOAKTUBHOCTD;

- cMbICT (U3UYECKUX BEIUYUH: MyTh, CKOPOCTh, YCKOPEHHUE, Macca, MIOTHOCTH,
CWia, JaBJeHUE, UMITYIbC, pab0Ta, MOITHOCTh, KHHETHUYECKAs YHEPIHsl, MOTEHIIUATbHAS
sHeprusi, KOA(PQUIMEHT TMOJIE3HOTO [EHCTBUSA, BHYTPEHHSSI DHEPrus, TeMIiepaTypa,
aOcoyoTHasE TeMmrmeparypa, CpeAHss KWHETUYecKash »SHEpPrusi 4YacTUIl BEIIECTBa,
KOJIMYECTBO TEIUIOTHI, yAEJbHASA TEIJIOEMKOCTh, BIIAXKHOCTH BO3yXa, JJIEKTPUUECKUN
3apsAn, cuia dJIEKTPUYECKOrO0 TOKA, JJIEKTPUYECKOE HAIpPSIKEHUE, AIIEKTPUUYECKOE
CONPOTHUBIICHHE, padoTa M MOIIHOCTH JJICKTPUYECKOTO TOKa, (DOKYCHOE pPACCTOSIHUE
JIUH3BI, TIEPEMEIIICHNE, MOMEHT CUJIbI, IEPHOJI, YaCTOTa, aMIUTUTyAa KoJeOaHuM, IMHA
BOJIHBI, y/IeTbHAsl TEIUIOTa NapooOpa3oBaHus, YIeJIbHAs TEIUIOTA IJIABJICHUS, yAeIbHas
TEIJIOTa CrOpaHUs, HANPSKEHHOCTh SJIEKTPUUYECKOTO TOJIs, PAa3HOCTh IOTEHIIMAJIOB,
AIEKTPOEMKOCTb, SHEPIUS ICKTPUUECKOTO OIS, SJIECKTPOABUKYIIAsA CUJIAa, MATHUTHBIN
MOTOK, WHAYKIMS MAarHUTHOTO TOJs, WHIYKTUBHOCTh, JHEPTUsS MArHUTHOTO IOJS,
MOKa3aTesb MPEeIOMIICHHUS, ONTHYECKast CUJIa JTUH3bL;

- CMBICI (PU3UYECKHUX 3aKOHOB, NPHUHIIMIIOB, MOCTYNATOB: 3akoHOB Ilackas,
Apxumena, 3aKOHOB JMHAMHUKM HBIOTOHA, BCEMHpPHOTO TATOTEHHUS, COXpaHEHUs
UMITyJIbCa U MEXAaHUYECKON 3HEpruM, COXPAHEHMs SHEPrMM B TEIUIOBBIX Mpolleccax,
TEPMOJMHAMUKH, COXpPAHEHHUS  JJIEKTpUYeckoro 3apsaa, Owma Uil ydacTka
IEKTpUYecKon nenu, xoynsa-JIeHna, 237€KTpOMarHuTHOM MHIYKLIIMY, IPIMOJIMHEMHOTO
pacnpocTpaHeHUs CBeTa, OTpaxkeHusi cBera, GoTorddexTa, MPUHIUIBI CYNEPHO3UINN U
OTHOCHUTEJIBHOCTH, 3aKOH ['yka, OCHOBHOE ypaBHEHHE KHUHETHYECKOW TEOPUH Ta30B,



YpaBHEHHE COCTOSHUSI MJEabHOTO rasa, 3akoH Kynona, 3akon Oma i MOJHOW LIeTH,
3aKOH NIPEJIOMJIEHUSI CBETA, MOCTYJaThl CHELUAIBHON TEOPUH OTHOCUTEIBHOCTH, 3aKOH
CBS3M MaccChl M 3HEPIUH, NMOCTYyJaThl bopa, 3aKOH paglOaKTUBHOTO paclaja; OCHOBHbIE
MOJIOKEHUSI M3Y4aeMbIX (PU3NYECKUX TEOpUi M UX POJib B (POPMUPOBAHMHM HAYUHOTO
MHUPOBO33PEHHUS;

[ YMETH ONIUCBIBATD U O00BSICHSITD:

¢usuueckue AG1€HUA: PABHOMEPHOE IPSIMOJIMHENHOE JIBIDKEHUE,
PaBHOYCKOPEHHOE NPSIMOJMHEHHOE IBW)KEHHUE, Mepenady AaBICHHUS XUIAKOCTSIMH U
razamy, IUIaBaHUE TeJl, MEXaHMYeCKHe KojebaHus MW  BOJHBI, AudPysuto,
TEIUIONPOBOJHOCTh, KOHBEKIMIO, W3JIy4YeHHME, HCIapeHHe, KOHJIEHCAlUI0, KHUIIEHHE,
IUIaBJICHUE, KPHUCTAJLUIN3ALUIO, JJIEKTPU3ALUI0 TeJl, B3aUMOJACHCTBUE IIEKTPUUYECKUX
3aps0B, B3aMMOJICHCTBUE MAarHUTOB, JI€WCTBME MAarHUTHOIO IOJII HAa IMPOBOJHHUK C
TOKOM, TEIJIOBOE JEWCTBHE TOKA, AJIEKTPOMAarHUTHYIO MHIYKIUIO, OTPaXXCHHE,
IPEJIOMIICHHE U TUCIIEPCUIO CBETA;

dm3uttec:<ue AGNeHUsA U Cceolicmea men: IBUKCHHUE HEOECHBIX TEI MU
HCKYCCTBCHHLIX CITYTHHUKOB 3€MJ'H/I; CBOMCTBaA ra3oB, )KI/II[KOCTGI\/JI U TBCPABIX TCII;
SJICKTPOMArouTHYIO MHAYKIUIO, PACIIPOCTPAHCHUEC JJICKTPOMATrHUTHBIX BOJIH; BOJIHOBLIC
CBOMCTBA CBCTA, U3JIYUCHHUC U ITOIJTIOIICHHUC CBCTA ATOMOM; (bOTOB(l)(l)CKT;

pe3ynbsmamal IKCREPUMEHMO6: HE3ABUCUMOCTh YCKOPEHHsI CBOOOIHOIO MaIeHUS
OT MaccChl NMAJAIONIEr0 TENa; HarpeBaHKUeE ra3a IpU ero OBICTPOM CKATHH U OXJIAXKICHUE
npu OBICTPOM pACIIMPEHUH; MOBBILICHUE MAABJICHHUS ra3a NpPU €ro HarpeBaHUM B
3aKpBITOM COCYyZle; OpPOYHOBCKOE JABIDKEHHUE; AJIEKTPU3ALUs TeJl NMPUH UX KOHTAKTE;
B3aUMOJIEUCTBUE MPOBOJAHUKOB C TOKOM; JI€WCTBUE MAarHUTHOTO MOJISi HAa MPOBOJHUK C
TOKOM; 3aBUCUMOCTb COIPOTHBIIEHUS MOJTYITPOBOJHUKOB OT TEMIEPATYPhl U OCBELLIEHUS;
AIIEKTPOMArHUTHas WHIYKIUS; PacCIpOCTPAaHEHUE AJIEKTPOMArHUTHBIX BOJIH; JAMCIIEPCHS,
uHTephepeHuss U IUQpakuus CBETa; W3Iy4yeHHE W TOIJIOLIEHHUE CBETa AaTOMaMH,
JUHeyaTele crekTpbl; GoTor((dEKT; paJuoaKTUBHOCTD;

- ONMHCHIBATh (PyHJAMEHTAIBHBIC OIBITHI, OKA3aBIIKME CYINIECTBEHHOC BIUSHUEC HA
pa3BuTHe QGU3NKY;

- TPUBOJUTH MPUMEPHI MPAKTUYECKOTO MPUMEHEHUS (U3NUECKUX 3HAHUM:
3aKOHOB MEXAHUKH, TEPMOAMHAMUKU M DJICKTPOAUHAMUKU B DHEPIE€THUKE; PA3IUYHBIX
BHUJIOB DJICKTPOMArHUTHBIX W3JIy4YEHHUWM MU Pa3BUTUSA Paguo U TEICKOMMYHUKAILUH,
KBaHTOBOM ()M3MKHU B CO3aHUHU AJIEPHON IHEPTETHKH, JIa3€POB;

- OTIPENeNATh: XapakTep puznueckoro mnpoiecca no rpaduky, Tadmuie, Gopmye;
MPOYKTHI SACPHBIX PEAKIM HA OCHOBE 3aKOHOB COXPAHCHHS AJICKTPHUECKOTO 3apsijaa U
MacCOBOTO YHUCIIA,

- OWIMYaTh THUIIOTE3bl OT HAyYHBIX TEOPUH; JeJIaTh BBIBOABI HA OCHOBE
HKCIIEPUMEHTANIbHBIX JaHHBIX; MPUBOAUTH MIPUMEPHI, OKA3bIBAIOLINE, YTO: HAOIIOICHUS
U DKCHEPUMEHT SIBJISIOTCS OCHOBOM ISl BBIIBMIKEHUS TUIIOTE3 U TEOPHUH, MO3BOJISIOT
NPOBEPUTH HUCTHHHOCTh TEOPETHUECKUX BBIBOJIOB; 4YTO (U3UYECKas TEOpHUs JaeT
BO3MOXKHOCTh OOBSICHATH W3BECTHBIC SIBJICHHS TMPHUPOJABI W Hay4yHbIEe (DaKTHI,
IIPEACKAa3bIBaTh €I1€ HEU3BECTHBIE SIBJICHUS;

- TOPUBOJUTH MPUMEPHI OMNBITOB, WUIIOCTPUPYIOIIUX, YTO: HAOMIOJIEHUS W
DKCIIEPUMEHT CIIY’KaT OCHOBOWM [Jis BBIJBM)KCHHMS THIIOT€3 M ITOCTPOCHMSI HAy4YHBIX
TEOPUM; DKCIEPUMEHT II03BOJIAET NPOBEPUTH UCTUHHOCTH TEOPETHUYECKUX BBIBOJOB;



¢usnyeckass Teopus JAeT BO3MOXHOCTh OOBSACHATH SIBICHUS IPUPOAbI M HAay4HbIE
(dakThl; punyecKas TEOpHs MO3BOJSET MPEACKA3bIBATh €11le HEU3BECTHBIE SBJICHUS U UX
0COOEHHOCTH; TpHU OOBSCHEHWU TPUPOJIHBIX SBICHUI HCIOJIB3YIOTCS (PU3nYecKue
MOJIEJIA; OIMH M TOT XK€ NPUPOAHBI OOBEKT WM SIBICHHE MOKHO MCCIENOoBaTh Ha
OCHOBE HCIIOJIb30BAHUS Pa3HBIX MOJIENIEeN; 3aKOHbI (PU3UKU U (PU3HYECKUE TEOPHH UMEIOT
CBOM OIIpE/IeTIEHHbIE TPAHUIIBI TPUMEHUMOCTH;

- U3MEpATh: PACCTOSHUE, NPOMEXKYTKHM BPEMEHHM, Maccy, CHUILY, JaBJICHHE,
TEMIEPATYpy, BIAXKHOCTb BO3JyXa, CHIy TOKa, HAaNpsSHKEHUE, JIEKTPUUECKOe
COIPOTHUBJIEHUE, PA0OTy M MOLIHOCTh 3JIEKTPUUECKOTO TOKA; CKOPOCTh, YCKOpPEHHE
CBOOOJHOrO  MaJEeHUs; IUIOTHOCTh BEIIECTBA, paboTy, MOUIHOCTb, 3HEPIHIO,
KOA(Q(ULMEHT TPEHHsI CKOJBXKEHUS, YIEIbHYIO TEIJIOEMKOCTh BEIIECTBA, YAEIbHYIO
TEIIOTy IuiaBiaeHus iapaa, OJC W BHYTpEHHEE CONPOTUBICHUE HCTOYHUKA TOKA,
IIOKa3aTesb NPEJIOMIICHHS] BELIECTBA, ONITUYECKYIO CUJTY JINH3BI, JUIMHY CBETOBOM BOJIHBI;
NPEJICTAaBIATh PE3YJIbTAaThl U3MEPEHUN C YUYETOM HUX MOTPEIIHOCTEH;

- IPUMCHATH NNOJYYCHHBIC 3HAHWA OJI1 pCIICHHA (1)I/I3I/I‘-I€CKI/IX 3aJad4.

. YMETh UCHOJIb30BaTh MPUOOPETEHHbIE 3HAHMS M YMEHUS B
[IPAKTUYECKOU NEATEIIBHOCTH U ITOBCEIHEBHOM JKU3HU JUIA:

- obecrieyeHus1 0€30MACHOCTH KU3HEAEATEIIBHOCTUH B IMPOLIECCE HMCIOIb30BaHUS
TPAHCIIOPTHBIX ~ CPEACTB,  OBITOBBIX  3JEKTPONPUOOPOB,  CPEACTB  paguo- U
TEJICEKOMMYHHUKAIIMOHHOM CBS3U;

- OIICHKHU BJIMSIHUS HA OPraHW3M YENOBEKa M JIPyrue OPraHu3MBblI 3arps3HCHUS
OKpYXaIolIel cpesbl;

- padOHAJIBHOT'O IIPUPOJOITIOJIb30BaAHNUA U OXPAaHbI Oprxcanmeﬁ CpCIbI;

- ompeneneHus COOCTBEHHOM TO3WUIMM TIO OTHOIIEHUIO K JKOJIOTHYECKUM
npoOJieMaM U MOBEICHHUIO B IPUPOJTHON CpeIe.

Takum oOpa3om, 1Mo 3aBepiIeHHIO0 pabOTHl Kypca BBITYCKHUK JTOJDKEH 001anaTh
HEOOXOIMMBIMU HABBIKAMHU [IJISl YCIICITHOTO MPOXOXKJICHUS WTOTOBOM aTTeCTAallUU I10
¢uzuke B dopme EI'D u momydeHHMM pe3ydbTaTOB B COOTBETCTBUU CO CBOUMH
MOCTaBJIECHHBIMU LESIMH.

Texkymuii KOHTPOJIb YPOBHS peaju3aludy TOCTaBIEHHBIX 3adad  Oyjer
IPOBOJUTHCS B (pOpMe TPEHUPOBOUYHBIX PabOT, PE3yIbTAaThl KOTOPHIX AHATU3UPYIOTCS TI0
CTENEHH BBIMIOJIHEHUS PA3JIMYHBIX BUIOB 3a/laHUi B COOTBETCTBUM CO crielU(UKaLuein
BCEMM YYAIIUMUCSA, & TaKXKE pPEe3yJabTaTbl KaXJOr0 IIKOJBHUKA aHAIU3UPYIOTCS B
TUHAMUKE, BBIABIAIOTCS MpoOeiabl W 3aTPyAHEHHUs JIMYHO KaXJIOr0 YYacTHHKA
TECTUPOBAHUA.

OPI'AHMU3ALIMSA MPOEKTHOM U YUYEBHO-UCCJIEJOBATEJIBCKOM
JAEATEJBHOCTHU OBYYAIOIIUMUCA

HNHTepecHble TeMbI NPOEKTOB 10 Gu3nkKe 1 yyammxes 11 kiacca mKoJIbl:



AJbTepHATUBHBIC BUIBI SHEPTHUH.

Ananuz 3¢ (HeKTUBHOCTU UCTIOIB30BAHUS YHEPTOCOEPETAIOIIUX JIAMIT B JIUIIEE U JIOMA.
becnipoBoHas nepegaya SHEPTUu.

buenus u ux npuMeHeHue — paauornpueM, GU3nYecKue IKCIePUMEHThI, TEPMEHBOKC.
BeniecTtBo B COCTOSSHUM TJ1a3MBl.

Buszyanu3zanust 3ByKOBBIX BOJIH.

Brnusinue atMocdepbl Ha pactipoCcTpaHeHHE AJIEKTPOMAarHUTHBIX BOJIH.

Bnusinue BHemHUX (GaKTOPOB HA 3pEHUE IIKOJIbHHUKA

Bnusinue MarHuTHBIX Oypb Ha 3JJ0POBbE YETIOBEKA.

Brnusinue o0yBu Ha 37J0pOBbE YETIOBEKA.

BnusHue cnuprocogepkalnx HallUTKOB Ha BHYTPEHHUI BOAOPOAHBIN IMOKa3aTelb
cpenbl pH denoBeka.

BnusiHue ynbTpa3ByKOBBIX U 3BYKOBBIX BOJIH Ha POCT M pa3BUTHE PACTCHUIA.
BnusiHue 351€KTpUYECKOTO TOKA Ha OpraHu3M YeJIOBEKa.

Bona 3Hakomasi 1 He3HaKOMasl.

BriHyX1€HHBIN KOJI€OAaTENbHBIN PE30HAHC.

BrIpamuBanue KpUCTaNIOB METHOTO U KEJIE3HOr0 Kylopoca B JOMAIIHUX YCIOBUSX U
ONpeIeNIEHNE UX TUIOTHOCTH.

I'mapo - u aspoannamuka. 3akoH bepHyiu.

JlaBiieHHE HA JHE MOPEN U OKEaHOB.

JIBr>KeHME Tell O/ IEUCTBUEM CUJIbI TSIKECTH.

Hupwmxabnu: Buepa, CeroaHs, 3aBTpa...

Huddy3us B npupoie U TEXHUKE.

Huddy3us BOKpyr Hac.

3aBUCMOCTb MacChl BO3yXa B KOMHATE OT TEMIIEpaTyphbl U aTMOC(HEPHOTO JABICHHUS).
3akoH ['yka.

3akoH coxpaHeHHUs umnyJibca. PeakTuBHOE IBM>KeHUE. Y paBHeHUE MelepcKoro.
3aKOHBI COXpPaHEHUsI B MEXaHHKE.

3amuTa TPaHCIIOPTHBIX CPEACTB OT aTMOC(HEPHOTO IEKTPUIECTBRA.

W3 uctopuun OTKPHITHS PaIMOAKTUBHOCTH.

N3mepeHne BpeMEHU Peakiu MOIPOCTKOB U B3POCIIbIX.

N3mepuTtenb CTaTUYECKOTO AJIEKTPUUYECTBA

NudpakpacHoe n31yueHNEe — OKHO B HEBUIAUMBIN MUD.

HccnenoBanue ABUKEHUS BO3YIIHOTO MY3bIPS B B3KOM JKHUJIKOCTH.
HccnenoBanue 3aBucuMOCTH 3PHEKTUBHONW MOIIHOCTH JIU3EIBHOTO TBUTATEINS OT
TEMIIEpaTyPHOTO PEeKUMA.

HccnenoBanue MOPCKHUX TITyOUH.

HccnenoBanue MoBEpXHOCTHOTO HATSKEHUS PACTBOPOB CTUPAIBHBIX MOPOIIKOB.
HccnenoBanue paguannoHHOro poHa y-u3TydeHus Ha IpuycageOHOM ydacTKe.
HccnenoBanne CBONWCTB 2JIEKTPOMATHUTHBIX BOJIH B Pa3IMYHBIX CpeIax.
HccnenoBanue TEMIOMPOBOJHOCTH PA3IMYHBIX MAaTEPUATIOB.

HccenenoBanue ynpyrux COyJapeHui AByX TeJl pa3HOM MacChl C IPUMEHEHUEM
BHJICOAHAIHU3A.

Uccnenoanue dpuryp Jluccaxy.

HccnenoBanue nryMoBoro ¢oHa B IIOMEIICHUH U HA YIIUIIS

Hcropust pa3BUTHS SIIEKTPUUECKOTO OCBELICHUS.

Kanenpauna KenbBuHa, Kak albTepPHATUBHBIN UCTOUHUK YHEPTUH.



KoHcTpykiust aBToMaTHYECKONH KOPOOKH Tepead.

Kpucrannnyeckue u amopdusie Tena. JlepexTsl B Kpucraiiax.

KyOndeckuii cCBeTOIMOTHBIA MacCHB.

Jlazephl U UX TpUMEHEHUE.

MarauTHo€ moJie ¥ €ro BIUSHHUE Ha KUBBIC OPTraHU3MBI.

MaruutHbIe HOCUTEU HH(OPMAIIHH.

MarauTHsbI€ T0JIsI, ©X U3MEPEHUS U BO3JICHCTBHUE HA KUBBIC OPTraHU3MBbI.
MeTtaMop$ 036l MBUIBHBIX ITY3BIPEH.

MexaHn4eckue CBOMCTBA TBEPABIX TEIL.

MoruieBcKuil 3Be3/109€ET.

Mopenb CUCTEMBI CBSI3H C UCCIIEIOBATEILCKOM CTaHITMEH, HaXO IIelcs Ha 00paTHOM
cropoHe JIyHbl.

MBLIBHBIN TY3BIPb — HETPOYHOE YYJI0.

HazemHbie TpaHCTIOPTHBIE CPEJCTBA C HETPATUIIMOHHBIMUA KOHCTPYKTOPCKUMU
pELICHUSMU.

HaceiieHHbie 1 HEHACBIIEHHBIE TTapbl. BIaXXHOCTh BO3/1yXa U €€ U3MEPEHUE.
O MexaHU3Me BIUSHUS MarHUTHOTO TIOJI Ha CBOMCTBA BObl. HOBBIE (hakThl 1
MEePCIIEKTUBHI.

IlpumepHbIe TeMbl HCCIeA0BATENLCKHUX pPadoT mo ¢usuke pasa yyamuxesa 11
KJjacea:

O6006mennbIt 3akoH Turnmyca-boje, kak 3aKOH KBaHTOBAaHMS TUTAHETAPHBIX OPOUT.
Ornpenenenue yeabHON AIEKTPUIECKON TPOBOJAUMOCTH INIAMEHH CBEYH.
Onpenenenne GU3NIECKUX XAPAKTEPUCTUK CTPYHBI C UCIIOIB30BAHUEM MTPOTPAMMHBIX
CPEICTB.

Ot mapoBo3a 710 1oe3/1a Ha «KMATHUTHOMW MOAYIIKEY.

Ot mapoxoja 10 aTOMOXO/Ia.

O1ieHKa KOJIMYECTBA BHE3EMHBIX [TUBUITU3AIMN U BEPOSTHOCTH JIJI YeJIOBEYECTBA
BCTYIIUTh C HUMH B KOHTAKT.

[TonynpoBoAHUKY, KX TIPOIILIOE U OyayIIee.

[Tonstpu3anust cBeTa U €€ MpUMEHEHUE.

[IpoexT opranuzaiuu CBsi3U, TPAHCIIOPTA U SHEProodecreueHns TyHHBIX 0a3.
IIpon3BOACTBO dHEPTUM.

[Tporiecchl paccessHus B pa3iIMdHbIX (PU3UUECKU 3a1a9ax.

PaBHOBecue TBEpbIX TEI.

Pa3Butue npeacTaBiaeHui O 3JEKTPUYECTBE.

Pa3paboTka reneparopa 3JI€KTPOMAarHUTHBIX BOJIH U €T0 UCTIOJIb30BAHKE HA YPOKax
buzuku.

Poccuiickue naypeatst HobeneBckoit mpemuu B 061actu PU3UKy.

Cuna TpeHusi 1 METObI €€ UCCIICIOBAHUS.

CkopocTh CBeTa.

CoBpeMeHHast JHEPTeTUKA U TIEPCTIEKTUBBI €€ Pa3BUTHUS.

ComnHe4yHas neyb.

CoxpaHeHHe IEKTPUUECKOI IHEPTUHU B IOMALTHUX YCIOBUSX.

CpaBHHUTENIBHBIN aHAIU3 METOIOB MCCIICIOBAaHMS OCBEIIEHHOCTH pab0ovyero Mecra.
TemnepaTrypa u ee U3MEpEHHUE.



TernnoBoe paclIupeHue Tea U €ro y4uer.
TennoBbIe TBUTATENH.

TepMOUyBCTBUTEBHBIE MATEPUAIIBI.

Tepmosia: CKBO3b TEPHUU K 3BE3/1aM.
Tpanchopmarop Tecna.

du3ukKa U apXUTEKTYpA.

®u3nKa 1 )KUBOIHUCH.

®du3nka U My3bIKa.

@u3nKa U IPUMETHI ITOTOJIBI.

du3rKa U CIOpT.

du3nyuecKue XapakKTEPUCTUKH U CBOMCTBA CHETA.
DopMHUPOBAHUE MOJISIPHBIX CASTHUAM.

Uto Takoe renepaTop.

DKOJIOTHYECKOE COCTOSTHUE MOETO JI0MA.
DKCIEPUMEHTAIIBHOE UCCIIEOBAaHNE NCKAKEHUI 3BYKOBBIX BOJIH B HEOJHOPOIHBIX
cpenax.

DKCTpeMaJIbHbIEC BOJIHBI.

DneKTpuuecKass KyMyJIsus.

DJIEKTPUUECKUHN TOK B KUJIKOCTSIX.
DJIEKTPOJABUTATENN U UX IPUMEHECHHUE.
DJIEKTPOMArHUTHBIE YCKOPUTEIIN MACCHI.
SIBienHue 3aeKTpu3aluu. JIEKTPU3alusl Ha IPOU3BOJCTBE U B OBITY.



TEMATHUYECKOE IINTAHUPOBAHUE
11 KJIACC

dueKkTpoHHbIe (LM POBbLIE)

KounyecTBO 4acoB oOpa3oBaTe/ibHbIE pecypchbl

HanmeHnoBaHue pa3ae/ioB U TeM
Ne i/

NPOrpamMMbl
KoHnTpoJbHbie

padoThI

IIpakTH4eckue

Bcero
padoTshI

Paznea 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUA

bubmuorexa [JOK

1.1 o 1
FISHIEE | METOAHL HAYHHOTO MOSHAHHA https://m.edsoo.ru/7f41bf72

Htoro no pazneny 1

Pa3zgen 2. MEXAHUKA

2.1 Kunemaruka Bubmaorexa ITOK
' https://m.eds00.ru/7f41bf72
bubmmoteka [IOK
2.2
Hlasavia https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE bubmmorexa HOK

https://m.edsoo.ru/7f41bf72

Hroro no pazneny

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUIECKOM 1 bubmuotexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6nuoreka [IOK
2 2
3 OCHOBEI TEPMOAHHAMHKH https://m.edsoo.ru/7f41bf72
3.3 ATrperaTHbIe COCTOSIHHSI BEIIECTBA. 1 bubmmoreka [JOK



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

@da30BbIE TIEPEXOBI

Hroro no pazneny

https://m.edsoo.ru/7f41bf72

Paznen 4. JIEKTPOIUHAMUKA

bu6nmoreka [IOK
. 1
41 DUIeKTpoCTaTHEA https://m.edsoo.ru/7f41bf72
4.9 [TocTOAHHBIN JIEKTPUUECKUIN TOK. 4 bubnmnoreka HOK
' ToKM B pa3jIMuHBIX CpeIax https://m.edsoo.ru/7f41bf72
43 MarnuTHoe nojue. J1eKTpOMarHuTHast 6 bubnuotexa [HOK
' UHIYKLHS https://m.edsoo.ru/7f41c97c
Uroro no pazneny 11
Pa3nen 5. KOJIEBAHUS U BOJIHbBI
51 MexaHu4eCKHE U JIEKTPOMArHUTHbBIC 3 bubnmnoreka HOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
2 4
> Onrika https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7

Paznea 6. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

6.1 OcCHOBBI crielIuanbHON TEOPUH 1 bubnmnoreka [JOK
' OTHOCHTENILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 1
Paznen 7. KBAHTOBAS ®U3UKA
DJeMEHTBI KBaHTOBOM ONTHKH bubmorexa LOK
7.1 ' 2 https://m.edsoo.ru/7f41c97c

Crpoenue atoma. ATOMHOE SIAPO

but6mmoreka [IOK
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Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34
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KAJIEHIAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
JlaTa
KoaunuyecrBo yacos
Ne U3y4YeHHUs
/ Tema ypoka
wn Kourpoubnbie | IIpakTnuyeckue 11 11
Bcero
padoThbI padoThI «A» «b»
1 BryTpeHnHsis sHeprusi, paboTa U KOJWYECTBO TEIUIOTHL. Pemenue 3amay. 1 06.09 | 01.09
2 ANTOpPUTM U pelIeHHe 3a/1a4 Ha ypaBHEHUE TEIIOBOro OanaHca. 1 13.090 | 08.09
[TepBbIit 3aKOH TepMOJAMHAMHUKH. ATuabaTHBIN mporiecc. Pemenne 1 20.09 | 15.09
3 KOJINYECTBEHHBIX I'pa)MueCcKuX 3a/1a4 Ha BHIYHUCICHUE paOOTHI, KOJHYECTBO
TEIUIOThI, U3MEHEHUs] BHYTPEHHEH SHEPruH.
4 Termoseie neurarenu. Pacyer KI1/l TeruioBsix ycranoBok. I'paduueckuii 1 27.09 | 22.09
croco0 perieHus 3a1a4 Ha 1 ¥ 2 3aKOHbI TEPMOAMHAMUKH.
5 TecToBasi padoTa Ha OCHOBHBIE 32AKOHBI TEPMOIHMHAMHUKH. 1 04.10 | 29.09
3aKOH COXpaHEHMsI IIEKTPUUECKOTO 3apsa. 3akoH Kynona. Pemenue 3anau 1 11.10 | 06.10
6 10 AITOPUTMY Ha CIIO’KEHHE IEKTPUUECKUX CHII C yueToM 3akoHa KynoHa B
BaKyyMe M Cpee.
7 Pemienue 3a1a4 Ha IPUHLIKI CYNEPHIO3ULINU MOJIEH (HAPSKEHHOCTD, 1 18.10 | 13.10
noteHuain). Pemenue 3aad no alroputMy Ha CJI0XKEHHE TOJeH.
8 Pemenue 3a1ay Ha HaNIPSHKEHHOCTD M HAIIPSDKEHNE YHEPTETUUECKUM 1 25.10 | 20.10
METOOM.




SJ'ICKTPOGMKOCTB IIJIOCKOT'O KOHJACHCATOpAa. Pemenne 3aa4 Ha OIIMCaHHue
CHUCTEM KOHACHCATOPOB. 9Hepr1/1;1 SJIICKTPHUYCCKOTI'O ITOJIA.

08.11

27.10

10

3amaun pa3HbIX BUIOB HAa OMMCAHUE MarHUTHOTO TOJISI TOKA U €ro JIeHCTBHS:
BEKTOpP MAarHUTHOM MHAYKIIMM U MAarHUTHBINA MTOTOK, CUJIa AMIlepa U cuiia
Jlopenua. /IBr:keHue 3apsoKEHHBIX YaCTUL B MATHUTHBIX U
3JICKTPOMArHUTHBIX TOJISAX (AJITOPUTM PEIICHUS 3a7a4).

15.11

10.11

11

3ajaun pa3HbIX BUAOB HA OMMCAHUE MarHUTHOTO TOJIS TOKA U €ro JIeHCTBUS:
BEKTOpP MAarHUTHON MHAYKIIMM ¥ MAarHUTHBINA MTOTOK, CHJIa AMIIepa U cuiia
Jlopenua. /IBr:keHue 3apsoKEHHBIX YaCTUL B MATHUTHBIX U
3JIEKTPOMArHUTHBIX MOJSAX (QITOPUTM PELICHUS 3a/1a4).

22.11

17.11

12

3aKOHBI MOCJIEI0BATENILHOTO U MApaJIENIbHOIO COeIMHEHU. 3a1auu Ha
pa3InYHbIE MPUEMBI pacueTa COMPOTUBIICHUS CIIOKHBIX JIEKTPUUECKUX
nernen (CMEeaHHbIX ).

29.11

2411

13

3aaaq1/1 Pa3HbIX BUAOB HAa OITMCAHHUEC DJICKTPUUCCKUX HCHCfI IIOCTOSAHHOI'O
SJICKTPHUYCCKOI'O TOKA C MOMOIIBIO 3aKOHA Owma JJIA SaMKHYTOﬁ OCIIN.

06.12

01.12

14

3az[aq1/1 PAa3HBIX BUAOB HAa OITMCAHUEC DJICKTPUUCCKHUX uenef/i IHOCTOSAHHOI'O
SJICKTPHUYCCKOI'O TOKA C MOMOIIBIO 3aKOHA Owma JJIA SaMKHYTOﬁ OCIIN.

13.12

08.12

15

3az[aq1/1 PAa3HBIX BUAOB HA OITMCAHUEC DJICKTPUUCCKUX HGHCfI IIOCTOSIHHOI'O
ANEKTPUYECKOT0 TOKA C MOMONIBIO 3aKoHa J[xoynsa — Jlenna, pacuer KII/I
AIIEKTPOYCTaHOBOK.

20.12

15.12

16

DJIEKTPUYECKUH TOK B METajlaX. 3aBUCUMOCTh COMPOTUBJIEHUS MPOBOHUKA
OT TeMIieparypsl. Pemienre 3aqa4 Ha TOK B METasUIaxX.

27.12

22.12




17

SJ'IGKTpOJ'II/ITI)I M 3aKOHBI 3JICKTPOJIM3Aa. Pemenne 3aJa4 Ha 3aKOHBI
QJICKTPOJIn3a.

10.01

29.12

18

:‘)J'IGKTpI/ILIeCKI/Iﬁ TOK B BaAKyyM€ U rasax. HBI/I)KGHI/IC 3apPaKCHHBIX YaCTHIL B
OJICKTPUYCCKUX U DJICKTPOMArduTHBIX ITOJIAX.

17.01

12.01

19

3&,[[3‘11/1 Pa3HBIX BUAOB Ha OIIMCAHUE ABJICHUSA BHCKTPOMaFHI/ITHOﬁ HHAYKOHUH U

CaMOMHIYKIIMU: 3aKOH 3JIEKTPOMAarHUTHOM MHIYKIIMH, ITpaBuiio Jlenua,
WHAYKTUBHOCTh. Pemienue rpaguueckux 3anad.

24.01

19.01

20

VYpaBHEHHE rapMOHUYECKOI0 KOJIe0aHus ¥ €ro pelieHue As
AJIEKTPOMAarHUTHBIX KoJieOaHuil. Perenue 3a1a4 Ha rapMOHUYECKHE
KosieOaHus (MEXaHUYECKHE U SJICKTPOMATrHUTHBIC) M UX XapaKTePUCTHKH
pa3HbIMHM METO/IaMU (YKCIOBOM, rpauecKuii, SHEPreTUUECKUI).

31.01

26.01

21

VYpaBHEHHE rapMOHUYECKOI0 KOJIEOaHUs U €ro peleHue 1is
AJIEKTPOMAarHUTHBIX KoJieOaHuil. Perenue 3a1a4 Ha rapMOHUYECKUE
KosieOaHus (MEXaHMYECKHE U SJICKTPOMATrHUTHBIC) M UX XapaKTePUCTHKH
Pa3HBIMH METOAAMHU (UMCIOBOM, TpaduUeCKHil, SHEPTeTUUECKUA).

07.02

02.02

22

IlepeMeHHBIN 2JIEKTPUYECKHI TOK: METOJI BEKTOPHBIX auarpaMm. Pemienue
3a/1a4 Ha pacyeT MEKTPUIECKUI LENel 110 IEPEMEHHOMY TOKY.

14.02

09.02

23

IIpoBepounasi paGora nmo 3jeKTpoAMHAMMKe. AHAIIN3 U pa3dop Haubosee
TPYAHBIX 3aaa4 10 3JICKTPOJUHAMUKE.

21.02

16.02

24

IIpoBepounasi paGora nmo 3jeKTpoAMHAMMKe. AHAIINU3 U pa3dop Haubosee
TPYIAHBIX 3a7a4 I10 DIIEKTPOAUHAMUKE.

28.02

01.12

25

33}13’-11/1 Ha OIMMCAaHUEC pa3JINIHbIX CBOICTB OJICKTPOMAarduTHBIX BOJIH.
CKOPOCTb, OTPaKEHHE, MPEJIOMIICHHE.

06.03

15.03




26 3aja4du 1o reOMEeTPUYECKOM ONTHUKE: 3epKalla, IPU3MBI, JINH3bI, ONTHYECKUE 1 13.03 | 22.03
CXEMBI.
97 3ajaun Ha OMMCAHUE PA3IMYHBIX CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: 1 20.03 | 05.04
uHTephepeHIws, TudpaKIus, MOIIPU3aALKUs, TUCTICPCHSL.
28 | Knaccudwukanus 3anad mo CTO u mpuMepsl UX perieHus. 1 03.04 | 12.04
29 KBanrtoBele cBoiicTBa cBeTa. Pemenue 3anay Ha Gpotosdhdext u 1 10.04 | 19.04
XapaKTEPUCTHKH (POTOHA.
CocraB aroma u sapa. SaepHsle peakuuu. Pemenue 3a1a4 Ha aTOMHYIO U 1 17.04 | 26.04
30 | saoepHyto GU3HKY. AITOPUTM peLIeHHs 3a7a4 Ha pacdeT AedeKTa Macc u
OSHEPreTUYECKHUM BBIXOJ PEAKIIM, 3aKOH PaIHOAKTUBHOI'O pacIaja.
31 | TecroBasi paboTa Ha BOJIHOBbIE 1 KBAHTOBbIE CBOWCTBA CBeTA. 1 24.04 | 03.05
32 | UroroBasi 3aueTHas pabora 08.05 | 10.05
33 | UroroBasi 3aueTHas pabora 15.04 | 17.05
34 | AHanu3 paboTsl 1 pa3dop HanboJee TPYAHBIX 3a1a4. 1 22.05 | 24.05
O01mee KOJIMYECTBO YaCOB 10 IPpOorpamMme 34




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

o ®wmsuka, 10 xmace/ Mskumes I'.5., Byxoenes b.b., Hapyrun B.M., nox
pemammeit — 3-e¢ uznanue, Mocksa: [IpocsellapdentreBoit H.A. — 8 m3z. —
Mockaa: [Ipocsemienue, 2020 r.;

o @wusuka, 11 xmacc/ Msakumer I'.5., byxosues b.b., Uapyrun B.M., nox
penamueit — 3-e uznanue, Mockaa: [IpocsellapdentneBoit H.A. — 8 uzn. —

Mockaa: [Ipocsemenue, 2020 r.

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA
o @usuka, 10 ximacc: Kmaccuueckmit kypc. IloypodeHHble pa3paboTku/
Msxkumes ['.4., byxoBues b.b., Hapyrun B.M., Mocksa: IIpocsemnienue,
2022 r;
o dusmka, 11 xmacc: Knaccmueckuit kypc. IloypoueHnsie pa3paboTku/

Msxumes I'.4., byxosues b.b., Hapyrun B.M., Mocksa: IIpocsenienue,

2022 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HMHTEPHET

Sxnacc https://www.yaklass.ru/

POIII (Poccwuiickas anexTpoHHas mkoia) https://resh.edu.ru/

CkaitCwmapr https://skysmart.ru/

OT'UC Mos mko:a https://myschool.edu.ru/



https://www.yaklass.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://myschool.edu.ru/

CUCTEMA OLHEHKMU PE3YJbBTATOB OBYYEHUA

Jlns oueHnBaHus TOCTHXKEHUIM 00ydaromuxcsi Ipyu NpoBeAeHun Kypca «Pelienue 3ai1a4 B Kypce
¢usukm» paccuutaHHoro Ha 34 dyaca, BeIOpaHa cHCTeMa «3adeT-He3adeT». Kypc cuurtaercs
3aYTeHHBIM, ecliu o0yuaroluiics mocetm He MmeHee 80% 3aHsATHIl 110 3TOMY KypCy.

I'PA®UK KOHTPOJIbHBIX MEPOITPUATHI

11 KUIIACCBI | yeTBepTH Il yeTBepTH 11 yverBepTH IV yerBepThH
Komtpossias 1T «A» | 11 «b» | 11 «A» | 11 «b» | 11 «A» | 11 «b» | 11 «A» | 11 «b»
paGora 08.05 10.05
15.05 17.05

OIIEHOYHBIE MATEPHAJIBI JJId IMPOBEJEHHUS IPOMEXYTOUYHOH
ATTECTALIUA

HUroroserii 3AUET
11 kaacc
NucTpykuus: B KaXXKI0M U3 3aJaHUN BEIOEpUTE TOIBKO OJMH BEPHBIM BapHaHT OTBETA.

IIpu pemienum 3agay ucnoJb3yire cxemy: «/lano — Pemenne — OTBeT». 3a Kaxabli
orBer 3amaHuii NeNe 1-20 mauwmcasercs 0,5 Oamna; 3amadyu olleHHMBaroTca B 1 Oain
Kaxaas. MakcHMallbHOE KOJMYeCTBO Oa/uloB NpH pelIeHHH Tecta — 14 OamioB —
COOTBETCTBYET OIIEHKE «5»; BhIMOMHEHUE 0e3 ommook 3aganuit NeNe 1-20 u mpaBuiibHOE
pelieHre AByX JOOBIX 3a7a4 — OIleHKa «4», BBITIONIHEHUE 0e3 omuOok 3amanuii NeNo 1-
20 — 10 GamIoB — OLIEHKA «3».

1.YkaxuTe eIUHUIY H3MEPEHHUS CHJIbI TOKA:
A) Amnep; b) Bonbt; B) Om; I') Barr.

2. le/I NMPONMyCKAaHUMN TOKa B OJHOM HaIpaBJ¢HHH IO JABYM HIapa/lul€¢JbHBIM
IMPOBOJIHHUKAM OHH ....

A) nputarusatorcs; b) orrankuBarorcs.
3. Ha npoBOAHMK, HAXOASIIMICH B MATHUTHOM I10J1e, AefiCTBYeT CHJIA....
A) Jlopenua; b) Amnepa; B) I'epua; I') Jlxxoyns.

4. OTK/I0HEHUE 3aPSKEHHON 4acTHUbI, ABHKYIIeiics B BaKyyMme, o] JAeiicTBHEM
MATrHMTHOI'O MOJISI JOCTUTAETCH 32 CYeT AeliCTBUS CHJIBL. ..

A) xxoyns; b) Bonbra; B) Amniepa; I') Jlopenna.

5. Ilo mpaBuay JleHua BHeceHHe MArHMUTA B CILUIOUIHOE AJIOMHHHEBOE KOJIbIO
NPUBOJMNT K ...

A) OTTaJKMBaHUIO KOJIbLIA; B) mpUTsATMBaHMIO KONbBLIA.



6. Il.]'[ﬂ KaKoro M3 NnpeajJoKCHHBIX HHIXKC IJICMCHTOB LCIIH XapPaKTEPHO CBOMCTBO
CMHAYKTHUBHOCTBb»:

A) karyuika; b) pesucrop; B) konaencarop; I') kiroud.
7. B kakuX eIMHUIIAX U3MEPSIIOT JIeKTPUUYECKOe HATIPSIKEHHE:
A) Bonbt; b) Amnep; B) Om; I') Barr.

8. Uro HyxkHO caenaTrb AJs TOro, YTo0bl M3MEHUTH MOJHCA MATHUTHOrO MNOJS
KaTyIIKH ¢ TOKOM?

A) BBECTH B KaTYIIKy CEpACUHUK; b) N3MEHUTH HampaBlieHHE TOKA B KaTYIIIKE;
B) oTkimtounTh HCTOYHUK TOKA; [') yBETUYUTH CUITY TOKA.
9. Kakoii npouecc 00bsicHsIeTCA sIBJIEHHEM 3JIeKTPOMATHUTHOM MHAYKIUHN?

A) B3auMOAECHCTBUE JBYX IMPOBOJHUKOB C TOKOM; B) BOZHMKHOBEHHE 3JIEKTPHUUECKOTO
TOKa B 3aMKHYTOM KaTylIKe TIpH HW3MEHEHHUU CHJIBI TOKa B JPYroll KaTylIlke,
HAaXOISIEUCS PAIOM C HEM;

B) oTkiioHEeHMEe MarHUTHOM CTPEIKU BOJIM3U IPOBOJAHHUKA C TOKOM;

[') BO3HUKHOBEHHE CWIIbI, JEHUCTBYIOUIEH Ha ABMKYLIYIOCS 3apsDKEHHYIO YacTHIy B
MarHuTHOM II0JIE.

10. 3a 5 ¢ masgTHUK coBepmiaeT 10 koJsie0anuii. Uemy paBeH nepuoa Kojged0anuii?
A)5¢c;B)2¢;B)0,5¢;T") 50c.
11. 3a 6 ¢ masgTHUK coBepiaeT 12 koJsie0anuii. Yemy paBHa yacToTa KoJeOaHUid?

A)0,5Tu; B)2Ty; B) 72Tw; IN) 6 T,

12. OT 4yero 3aBHCHT I'POMKOCTH 3ByKa?

A) ot yacToThl KoJiebaHuil; b) oT amMmuuTy bl KOneOaHu;

B) ot yacToThl 1 aMIIUTY 1Bl KOJeOaHuil; ') 3TU BETUYUHBI HE BIMSIOT HA TPOMKOCTb.
13. Kakum BbIpaxeHneM onpeaesisiercs kodppuuueHt tpanchopmanmnu?

A) Ui/ Uz; B) Ur*Uz; B) Ur+Uz; T') Us-Uo.

14. TpancdopmaTop, B KOTOPOM YHCJI0 BUTKOB HA BTOPUYHOH 00MOTKe 0oJiblIIe,
YyeM Ha NePBUYHON HA3bIBACTCA. ...

A) moHMXkaromuM; b) NOBBIIAIOITUM.

15. JInn3a, y KOTOpOii Kpasi TOHbIIIE YeM CepeInHA, Ha3bIBaeTcCH. ..
A) cobuparomieii; b) pacceuBatomeii.

16. 3axoH oTpakeHHs CBETA YUTAETCH TAK:

A) yros nazieHus BCEr1a MEHBIIE YIJla OTPAKEHUS;



b) yros nageHus Bcerna paBeH yrily OTpaKeHMUS;

B) yron nagenus Bcerja 0oJiblie yriia OTpasKeHHUS;

[') 3TH yriibl HE paBHBI.

17. YkaxuTe KOJUYECTBO INIABHBIX (D)OKYCOB Yy JIMH3bI:
A)2;b)3;B)4;1) 1.

18. Kakue yacTuibl BXOAST B COCTAB aTOMHOIO siApa?

A) IPOTOHBI M HEUTPOHBI; B) MPOTOHBI U ANEKTPOHBL;

B) a51eKTpOHBI U HEUTPOHBI.

19. U3 uero cocTout siipo 6opa sBL1?

A) u3 5 anextpoHoB u 11 HellTpoHOB; b) 13 5 NpoTOHOB 1 6 HEUTPOHOB;
B) u3 5 npotonoB u 11 Heiitponos; ') u3 11 mpoToHOB U 6 AJIEKTPOHOB.
20. Ha ninanere 3emMJis1 MOPpCKHE NPUJIMBBHI U OTJIUBBI SIBJISOTCH CICACTBHEM. ..
A) B3aumozeiicTBus 3emiin U JIyHbI 110 3aKOHY BCEMUPHOTO TATOTEHUS;
b) B3aumoneiictBus 3emiin u CosHIIA 110 3aKOHY BCEMUPHOT'O TATOTEHUS;
B) nepuoanyeckumMu n3MEeHEHUMHU pelibea MECTHOCTH 3E€MJIH;

[') HeOmaronpusTHEIMH MOTOJHBIMH YCIIOBUSIMH.

3agauu

| BapuanT: Ne 1256, 1341,1368.

B okeane mimHa BomHbl paBHa 250 M, a mepuon konebGanuii B Hedt 20 c. C kakou
CKOPOCTBIO PacCIpOCTPaHSIETCS BOJIHA?

A) 6,5 M/c; B) 8 m/c; B) 10,5 m/c; I') 12,5 m/c.

Kitou k Tecty 11 knace ¢pusnka

Ne 112|3(4|5|6|7({8(9|1 (1|1 |1 (1|1 |1 1|1 |1 |2
BOIIPOC 0|12 (3[4 |56 |7 (8190
a

OrBer |A|A|B|T'|A|A|A|B|B|B |b |B |A|b |A|bB|A|A|b |A

OtBeThI K 3agauam: Ne 1 — V=125 m/c.




®OPMBbI YYETA PABOUYEM ITPOT'PAMMBI BOCIIUTAHUS

Coaep:xanue padoueii mporpammsl 11 kiacca

(34 yaca, 1 yaca B HeJEJIIO)

Ne Ha3Banue pa3nena Conep:kaHue BOCIMTAHUS
1 | HayuHslii MeTOx NHurennexryanbHoe Bocnuranue: PopMUpOBaHUE MPEICTABICHUN
NO3HAHUA NPHPOABI 0 HAYYHOU KapTHHE MHpA.
2 | Mexanuka HNutennexryansHoe BocnuTanue: GopMupoBaHue MpeACTaBICHUI
0 HAYYHOU KapTHHE MHpA.
OcBocHHE OOIEHAYYHBIX METOJOB: HAONIOJCHUE, W3MEpCHHE,
DKCIEPUMEHT, MOJAEIMPOBAHHUE.
3 | Moaekyaspuas HNutemnextyansHoe BocnuTanue: @opMupoBaHue MpeACTaBICHUI
puzuka. 0 Hay4YHOU KapTHHE MHpA.
TepMoguHamuka .
DKOJIOTUYECKOE  BOCIHUTAHHME:  DKOJOTUYECKHE  MPOOIEMBbI
HCIIONB30BaHUA pPa3IMYHBIX BHIOB TOIIMBA B JIBHUTATEIAX
BHYTPEHHEIO CrOpaHus U NyTH HUX peueHus. DopMupoBaHue
«HOOC(EpHOro MBIILIEHUS» OOpallleHus Ha Ypokax (U3MKH K
OCHOBHBIM BOITPOCaM Ti00a1bHON IKOJIOTHH.
4 | DaekTpoAMHAMHUKA WntennekryanpHoe  BocnuTaHue: OcBoeHue  OOIIEHAYYHBIX
METOJIOB!: HabIoIeHue, HU3MEPEHHE, OKCIIEPUMEHT,
MOJEIINPOBAHNUE.
JINYHOCTHOE BOCHMTAHHUE: PACKPBITH LEHHOCTHBIE aACIHEKThI

(GU3MKN KaK HayKH, MPOSBISAIOMIAECS NPU B3aUMOJICHCTBHU C
JPYTUMH 00JaCTSMU YEIOBEYECKOH e TETbHOCTH.
3nopoBbecOeperaroiiee BOCIIUTaHUE: HeobOxoaumocTthb
cOONIOACHUSI TpaBWJI TEXHUKH O€30MacHOCTH IMpH padoTe ¢
IEKTPUUECKUMH NPUOOpaMU Ha ypOKax, B OBITY U MOCIEAYIOIIEH
poheCCUOHATBHON IEATETbHOCTH

KoJs1e0aHusa ¥ BOJHBI

HNHurennexryanbHoe BocnuTanue: GopMUPOBAHUE MPEACTABICHUN
0 HAYYHOM KapTHHE MUpA.

Onruka

TPYHOBOC Bocnuranue: OCBOcHHUE MPaKTUYICCKOTI0 IMPUMCHCHUA

Hay4YHbIX 3HAaHUM (U3MKM B OKU3HM M IPAKTUYECKOH

ACATCIIBHOCTH.

KBanroBas ¢pusuka

DKOJOTUYECKOe BOCMUTAHHE. DKOJIOTHUECKHUEe MPoOIeMbl paboThI
aTOMHBIX cTaHUMi. W BO3AEHCTBUSA PAAMOAKTUBHBIX H3IYyYEHUM
HA KUBBIE OPTraHU3MBI.

JInyHOCTHOE  BOCHUTAHHE: @opMUPOBAHUE  TBOPUYECKOIO
MBIIIJIEHUS] MPU 3HAKOMCTBE YYalllUXCS C OCHOBHBIMHU ATallaMHu
MOJYYEeHUS HAYYHBIX 3HAHUN U C MUMEBIIUMH MECTO B HCTOPHUU
¢buzuku Hay4YHBIMU 3201y ACHUSIMU u OLIMOKaMHU.
KopnyckynsipHo-BonmHOBOM nyanu3M. Monenu atomoB TomcoHa,

Pesepdopna, bopa.







