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25. ®enepanabHas padoyasi nporpaMmma no yudeonomy npeamery ""®@usuka' (60a30Bblit
YPOBEHbB).

25.1. ®denepanbHas pabodas mporpamMma no ydebHomy npeamery "dusuka" (6a3oBblit
ypoOBeHb) (mpeameTHas o0sacth "EcTecTBeHHO-HAy4dHBIE TIPEAMETHI") (Z1ajjee COOTBETCTBEHHO -
nporpamMma 1o ¢usuke, (U3KMKa) BKIIOYACT MOSICHUTENBHYIO 3aIUCKY, COJAEp)KaHUe OO0y4YeHHS,
IUTAaHUPYEMBIE PE3YJIBTaThl OCBOCHUS NTPOTPaMMBI IO (PH3HKE.

25.2. llosicHuTenbHAs 3aMUCKa OTpaXkaeT OOIIMe LeNd W 33Ja4d HU3Yy4YeHUs (U3UKH,
XapaKTEPUCTUKY ICUXOJOIMYECKUX MPENOCHIIOK K €ro M3y4eHHIO OOy4YaroLIMMMUCS, MECTO B
CTPYKType Yy4eOHOro IUlaHa, a TaKKe MOAXOAbI K OTOOpY COAEp)KaHHs, K OIpeleICHUI0
IUIAHUPYEMBIX PE3yJIbTaTOB.

25.3. Coneprxanue 00y4eHuUs: paCKpbIBAET COJIePKATEIbHbIEC TUHUU, KOTOPbIE IPEAIaraloTcs
JUTs1 00513aTEIPHOTO U3YUCHHSI B KQXKIOM KJIacCe Ha YPOBHE CPETHEro 00IIero o0pa3oBaHus.

25.4. IInanupyemsble pe3ysibTaTbl OCBOSHHS MIPOrPaMMBbI IO (PU3UKE BKIHOYAIOT JTMYHOCTHBIEC,
METalpeIMETHBIE PEe3yJbTaThl 3a BECh MEpHOJ OOydYeHHsS Ha YpPOBHE CpeIHEero OOIIero
00pa3oBaHMsl, a TAKXKE MPEAMETHBIE TOCTHKEHUSI 00YYarOIErocs 3a KaKabli roJl 00y4eHusl.

25.5. IlosicHUTEIHLHASA 3aMCKA.

25.5.1. IIporpamma no ¢u3nke 6a30BOTO YPOBHS Ha YPOBHE CpeIHETO 0011ero oopa3oBaHms
pazpaboTaHa Ha OCHOBE TMOJIOKEHHH W TpeOOBaHWU K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
obpazoBarenbHOM porpaMmel, ipenctaBieHHbIX B DI'OC COO, a Takxke ¢ yaetoM deaeparbHOn
pabodeil mporpaMmbl BOCIUTAHUS W KOHIICTIIIMHU TIpenoaaBanus yaeOHoro npeameta "dusnka" B
oOpa3oBaTelbHBIX  opraHu3anusx Poccwiickoit ®enepanuu, peaqu3yONMX OCHOBHBIC
o0pa3oBaTenbHbIE IPOTPAMMEI.

25.5.2. ConeprxkaHue nMporpaMMbl o pU3MKe HaIllpaBIeHO Ha (OPMUPOBAHNE €CTECTBEHHO-
Hay4YHOI KapTuHbI MHpa oOyuatommxcs 10 - 11 knaccoB npu oO0yueHuu ux ¢pusuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JEATEIbHOCTHOIO Noaxoaa. [IporpaMma 1o (pu3nke COOTBETCTBYET
tpeboBanusiM ®PI'OC COO k miaaHUpPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METaIlpeIMETHBIM
pe3ynbTrataM OOy4eHHs, a TaKXK€ YUHUTHIBAET HEOOXOAMMOCTh peaju3aluy MEXIPEIMETHBIX
cBsi3ell (PM3UKM C €CTECTBEHHO-HAYYHBIMHM Y4YEOHBIMH IpeaMmeTaMu. B Hell ompenenstorcs
OCHOBHBIE 1IEIM M3Yy4YeHUs (PU3MKU Ha YPOBHE CpelHEero olmiero odpa3oBaHus, MJIaHUPyEMbIe
pe3yJbTaThl OCBOCHUS Kypca (PU3HKH: TMYHOCTHBIE, METalpeIMETHbIE, IPEeIMETHbIE (Ha 6a30BOM

YPOBHE).

25.5.3. IlporpamMma o ¢pu3uKe BKIIOYALT:

[Inanupyemble pe3yibTaTbl OCBOECHUS Kypca (M3MKH Ha 0a30BOM YpPOBHE, B TOM 4YHCIIE
IpeMETHBIE PE3yJIbTaThl 10 T0/1aM 00YUYEHHUS;

Conepsxanne yuebnoro npeamera "dusuka" mo rogam oOydeHus;

25.5.4. IlporpamMMma 1o (pu3MKe MOXKET OBITh HCIIOJIb30BAaHA YUUTENSIMH KaKk OCHOBa JJIs
cocTaBlieHUs CBOMX pabouunx nporpamm. [Ipu pa3pabotke pabodeil mporpaMmbl B TEMaTHUYECKOM
IUITAHUPOBAHUHU JOJKHBI OBITh YYTE€HBI BO3SMOXXHOCTH UCIOJIB30BAHUS AJIEKTPOHHBIX (LIM(PPOBBHIX)
o0pa3oBaTeNbHbIX  PECYpPCOB,  SBJISIOUIMXCA  y4eOHO-METOOUYECKMMH  MaTepuallaMu
(MynbTUMENUHHBIE TPOTPAMMBI, JIEKTPOHHBbIE Y4YEOHUKHM U  33JaYHHMKH, SJIEKTPOHHbIE
O0uOIMOTEKH, BUPTyaJIbHbIE J1a0OpaTOpUU, WIPOBbIE MPOrPaMMbl, KOJUIEKIHUH LHPPOBBIX
00pa30oBaTeNbHBIX PECYPCOB), PEATU3YIOLMMH AUJAKTHUECKUE BO3MOXHOCTH MH(DOPMAITMOHHO-
KOMMYHMKAIIMOHHBIX TEXHOJIOTHH, CO/IEpKaHUE KOTOPBIX COOTBETCTBYET 3aKOHOJATENILCTBY 00



o0pa3oBaHUH.

25.5.5. Ilporpamma mo ¢Gu3MKe IPeIOCTaBISET BO3MOKHOCTD JUIsl peaTN3allii Pa3TuIHBIX
METOAMYECKHX IIOAXO0J0B K OpraHu3auudu oOydeHus (U3MKe NpU YCIOBHM COXpPaHEHHUs
00s13aTeNIbHOM YacTH CO/Iep KaHUs Kypca.

25.5.6. ®u3uka Kak HaykKa O Hambosee OOLIMX 3aKOHAX MPUPObI, BHICTYIAs B KAaueCTBE
y4eOHOro MpeIMeTa B IIKOJIE, BHOCUT CYILECTBEHHBIH BKJIa/l B CHCTEMY 3HAHUN 00 OKpY KarolieM
mupe. IlkonpHBII Kypce (GU3MKK - CHCTEMOOOpa3yromuil I €CTeCTBEHHO-HAYYHBIX Y4eOHBIX
IPEIMETOB, TOCKOJIBbKY (PU3MUECKUE 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB U SIBJICHUHN, N3y4aeMbIX
XUMHUeH, Ouonorueit, pusnueckoir reorpadueit u acrpoHomueil. Mcrnonp3oBaHue U aKTUBHOE
IpUMEHEeHNe (PU3NUECKUX 3HAHUH ONpeessieT XapakTep U pa3BUTHE pa3HOOOPa3HbIX TEXHOIOIHH
B c(epe SHEepreTukH, TPAHCIOPTa, OCBOCHHMS KOCMOCA, MOJYYEHHS HOBBIX MAaTEpHUATIOB C
3aJJaHHBIMM CBOWCTBaMHU U JIpyrux. Mzyuenune (pu3nku BHOCUT OCHOBHOM BKJIaJl B (hopMupoBaHHe
€CTECTBEHHO-HAy4YHOW KapTUHBI MHUpa OOydaromuxcs, B (pOpMHUpPOBAHHE YMEHUN NPUMEHATH
Hay4HbII METOJ| IO3HAHMSI [TPU BBINIOJIHEHUH UMU Y4E€OHBIX UCCIICIOBAHUIM.

25.5.7. B ocHOBY Kypca (pU3UKH JIsl YPOBHSI CPEHETO OOIIEr0 00pa30BaHUS MOJIOKEH PSJT
UJiel, KOTOPBhIE MOXHO pacCMaTPUBATh KaK MPHUHIUIIBI €T0 TOCTPOSHHS.

Nnes nemoctHOCTH. B COOTBETCTBUU € HEM KypC SBISAETCA JIOTMUECKH 3aBEPLICHHBIM, OH
COIEP)KUT MaTepHal M3 BCEX Pa3/esioB (PU3MKH, BKIIOYAET KAaK BOMPOCH! KIACCHYECKOM, TaK M
COBPEMEHHOW (PU3UKH.

Wnes renepanusanuu. B cooTBeTcTBUU € Hell MaTepuai Kypca GU3MKH 00BEIUHEH BOKPYT
¢usnyeckux teopuil. Bemymmm B Kypce sABnsercs (OpMHUpOBaHME TNPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pHH, BELIECTBE U MOJIE.

Wnes rymanurapuszanuu. Peanusanus uaeu npeanogaracT UCIoJib30BaHUE TYMaHUTaAPHOTO
noTeHIana PU3ndeckord HayKu, OCMBICIICHHE CBSI3U Pa3BUTHUS (DU3UKH C pa3BUTHEM OOIIECTBa,
a TaKke ¢ MUPOBO33PEHYECKUMU, HDABCTBEHHBIMH U YKOJIOTUYECKUMU TPOOIeMaMHu.

Wnes npukiagnoit HampaBiaeHHOCTH. Kype ¢u3nku npeamnonaraeT 3HakOMCTBO C IITUPOKHM
KPYIOM TEXHUYECKUX U TEXHOJOTMYECKUX MPUIIOKEHUN U3YUYEHHBIX TEOPUM U 3aKOHOB.

Wnes oKonormsanmm peanusyercs IOCPEACTBOM BBEIEHUS DIEMEHTOB CONCPIKAHHMA,
HOCBALICHHBIX 3KOJIOTHYECKMM Mpo0jeMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTHUIl, a TakKe 00CYyKIeHHsI Mpo0JIeM pallMOHaIbLHOTO MPUPOAOIIOIB30BAHUS U
9KOJIOTMYECKOH 6€30IaCHOCTH.

25.5.8. CrepxxHeBbIMH D3JIEMEHTaMH Kypca (U3MKH Ha YypOBHE CpEIHEro ooOIero
o0Opa3oBaHus SBIAIOTCS (u3ndeckue Teopuu ((hopMHpOBAHUE TMPENCTABIECHUH O CTPYKType
MOCTpOoeHUss (Pu3nyeckod Teopur, poid (PyHIAaMEHTAIbHBIX 3aKOHOB W TIPUHIUMIIOB B
COBPEMEHHBIX MPEICTABICHUSAX O MPUPOJE, TpaHULAX MPUMEHUMOCTH TEOPHM, A OMUCAHUSA
€CTECTBEHHO-HAYYHbIX SIBJICHUN U MPOLIECCOB).

25.5.9. CucteMHO-1eATeIbHOCTHBIN MOAX0/] B Kypce GU3UKH pealln3yeTcs MPexk/ie BCEro 3a
CYET OpraHU3alMH IKCIEPUMEHTAIBHON ACATENbHOCTH oOydarommxcs. s 6a3oBoro ypoBHs
Kypca (pU3UKHU - 3TO UCTIOIB30BAHUE CUCTEMBI (DPOHTATBHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB
U J1abopaTopHBIX PabOT, KOTOphIE B MporpamMme o ¢Gu3nke OObEIWHEHBI B OOUIUN CIHUCOK
YUYEHUYECKUX MPAKTHYECKHX paboT. BeimeneHue B ykazaHHOM mepeyHe TabopaTopHBIX padoT,
MPOBOJIMMBIX JUIsI KOHTPOJII W OLIEHKH, OCYIIECTBIISICTCS YYaCTHHUKAMHU OOpa30BaTEIbHOTO
mporecca UCXo/s U3 0COOCHHOCTEH TUIAaHUPOBAHMS U OCHaleHus kabunera gusuku. [Ipu aTom
obecrieunBaeTCsl OBIAJCHUE OOYUYAIOIIMMHKCS YMEHUSMH IPOBOJUTH KOCBEHHBIC H3MEPEHUS,



UCCIIEIOBAaHHUs 3aBUCHUMOCTEH (PU3MUECKUMX BEJIMYMH M TIOCTAHOBKY OIIBITOB IO IPOBEpKE
IIPEIIOKEHHBIX TUIIOTES.

25.5.10. Pemenne pacdyeTHBIX U KaYECTBEHHBIX 33/1a4 C 33/IaHHON (PU3UYECKON MOJEIBIO,
NO3BOJISIIOIEE PUMEHATh U3yUCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3zeia Kypca,
TaK M MHTETPUPYS 3HAHUS M3 PA3HBIX pazfaenoB. s KaueCTBEHHBIX 3a/lad HPUOPHUTETOM
ABISIFOTCSL 3aJjaHUsd Ha OOBSCHEHUE IPOTeKaHWs (GU3NYECKUX SBICHMH M IPOLECCOB B
OKpY’Kalollel >KU3HHU, TpeOylomme BbIOOpa (PU3MUECKOW MOAETH A CUTYallMH MPaKTHKO-
OPUEHTUPOBAHHOI'O XapaKTepa.

25.5.11. B cootBerctBuu ¢ TpeboBanusmu ®PI'OC COO k marepHaIbHO-TEXHHUYECKOMY
obecreueHno yueOHOro rporecca 0a30Bblid ypOBEHb Kypca (PM3HKH Ha YPOBHE CPETHETO OOIIEro
00pa30BaHMs JTOJKEH M3y4YaThCsl B YCIOBHUSAX MPEIMETHOTrO KabuHeTa (PU3MKHM WM B YCIOBHSIX
MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAyYHOTo IMKiIa. Hamnune B xabuneTe
¢bu3ukn HEo0XOAMMOro JIabOPaTOPHOrO O00OpYHOBaHMA JUISL BBIIOJHEHHUS YKa3aHHBIX B
nporpamme 1o GU3uKe yIeHHYECKUX MPAKTHIECKUX paboT U IEMOHCTPAIIHIOHHOTO 000y 10BaHHS
00513aTeIBHO.

25.5.12. JlemoHcTpaimoHHOE 000pynoBaHne (POPMUPYETCS B COOTBETCTBUM C TIPUHITUIIOM
MHUHHUMAaJILHOU JO0CTAaTOYHOCTHU U 06CCH6‘1HBaeT MMOCTAHOBKY ICPCUUCIICHHBIX B IPOrpaMMcC I1O
(1)I/I?>I/IKe KIIFOYEBBIX )ICMOHCTpaHI/II\/'I A UCCICAOBAHUA H3YYaCMbIX SBJICHUN U Imponeccos,
IMIUPHUUYECKUX U (PYHAAMEHTATBHBIX 3aKOHOB, UX TEXHHYECKUX MPUMEHEHUH.

25.5.13. JlabopatopHoe oOOpyIOBaHWE [JIi YYCHHMUECKHUX TMPAKTHYECKUX paboT
dbopMupyercss B BUIE TEMAaTUYECKUX KOMILJIEKTOB M OOECIEYMBAETCS B pacdyeTre OJJHOTO
KOMIDICKTa Ha JIByX oOydaronuxcs. Temarnmdeckne KOMIUIEKTHI Ja00paTopHOTO 000py0BaHUS
JOJKHBI OBITH MOCTPOESHBI HA KOMIUIEKCHOM HMCIIOJIb30BAHUH aHATIOTOBBIX U UG POBBIX MPUOOPOB,
a TaK)Ke KOMITBIOTEPHBIX M3MEPUTEIBHBIX CUCTEM B BUJI€ IIU(PPOBHIX J1A0OPATOPHIA.

25.5.14. OCHOBHBIMHU LIEJISIMU M3Y4eHHUs1 (PU3UKU B 00I1IEeM 00pa30BaHUU SBIISIOTCS:

dopMHUpOBaHUE MHTEPECA U CTPEMIICHUS O0YYaIOUINXCS K HAyYHOMY M3yUYEHUIO MPUPOIbI,
pa3BUTHE UX UHTEJUIEKTYyaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

Pa3Butne mpencraBneHWii 0 HAyYHOM ~ METOJE€ TO3HAHWS W (HOpMUPOBaHHE
HCCIIEIOBATENILCKOrO OTHOLLICHUS K OKPYKAOLIUM SIBJICHUSIM;

®opMHUpOBaHUE HAYYHOTO MHMPOBO33PEHMSI KaK pe3yibTaTa H3Y4YeHHs] OCHOB CTPOCHHS
MaTepuy U GyHIAMEHTAIBHBIX 3aKOHOB (PU3HKH;

dopMupoBaHrue yMEHUW OOBSICHATH SIBICHUS C HMCIOJIb30BaHHEM (M3UYECKUX 3HAHUU U
Hay4HbIX JI0Ka3aTeJIbCTB;

dopmupoBaHue NMpeACTaBIEeHUIN 0 posid GU3UKH ISl pa3BUTHUS APYTUX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTUM.

25.5.15. Joctwxkenue »THX Leneil oOecredyuBaeTcs pEUICHHEM CIEAYIOIUX 3a1ad B
npoliecce U3y4eHus Kypca (pU3MKU Ha YPOBHE CPEAHEro 00Iero oopa3oBaHMs:

[IpuoOperenue cucteMbl 3HaHUNH 00 OOHMMX (U3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKJIIOYAsT MEXAHUKY, MOJIEKYJIIPHYIO (DU3UKY, SJIEKTPOAMHAMUKY, KBAHTOBYIO (DH3UKY
U DJIEMEHTBI aCTPOPU3UKH;

cDOpMI/II)OBaHI/Ie YMCHI/Iﬁ MNPUMCHATH TCOPCTUUCCKHUC 3HAHUSA IJIA 00BSICHEHHS (bI/I3I/I‘lCCKI/IX



SIBJICHUH B IPUPOAE U IS IPUHATHUSA IPAKTUYECKUX PEILICHUM B IIOBCEIHEBHOM JKU3HU;

OcBoeHne crnoco0OB pelieHusl pa3IMYHbIX 33/1a4u C SBHO 33JJaHHON (PU3MUECKOU MOJIEIBIO,
3a/1a4, MoAPa3yMEBAIOIINX CAMOCTOSTENBHOE CO3/1aHne (PU3MUECKON MOJIENIN, COOTBETCTBYIOIIEH
YCIIOBHSIM 3aJ1a4H;

[Tonnmanue (QU3MYECKUX OCHOB M NPUHIMIIOB ACUCTBUS TEXHHUECKUX YCTPOWUCTB U
TEXHOJIOIMYECKHX TPOLIECCOB, UX BIUSAHUSA Ha OKPYIKAIOILYIO CPELy;

OBnaneHne METOJaMH CaMOCTOSITENIPHOTO IUIAHHPOBAHUS W TPOBEACHUS (U3HUECKUX
SKCIIEPUMEHTOB, aHalli3a W UHTEepIpeTanuu HWHGOpMAalLUU, OINpeAeTeHUs] JTO0CTOBEPHOCTU
MOJIYYEHHOTO Pe3yJbTara;

Co3ganue ycioBUH [Ji1 pa3BUTHUA YMEHHUM MPOEKTHO-HCCIEA0BATEIBCKOM, TBOPYECKOM
ACATCIIbHOCTH.

25.5.16. OGmiee 4nciio 4acoB, PEKOMEHAOBAHHBIX JUIsl 3ydeHus: pusuku - 136 yacos: B 10
knacce - 68 yacoB (2 yaca B Hezento), B 11 kimacce - 68 yacos (2 yaca B HEJIENIO).

[Ipemraraemerit B mporpamme 1o (Gpusuke nepedyeHp Ja00paTOPHBIX U MPAKTHUYECKUX paboT
SBIISICTCSI PEKOMEIOBAaHHBIM, YUHMTEIb JIeJaeT BEIOOP MPOBEICHHS JIAOOPATOPHBIX PadOT U OIBITOB
C Y4E€TOM WHAUBUIYATBHBIX 0COOCHHOCTEH 00yYarOIIMXCsl.

25.5.17. JIrobas pabovas mporpaMmma JOJDKHA MOJTHOCTBIO BKJIIOYATh B ce0sl coleprkaHue
JAHHOM MTPOTrpamMMBbI 110 (PU3UKE.

25.5.18. B oTnenbHBIX ciyyasx Kypc GU3UKH 0a30BOr0 YPOBHS MOXKET U3Y4aThCsl B 00beMe
204 gaca 3a 1Ba roga ooyuenus (3 1 B Henenmo B 10 u 11 xinaccax). B aTom cinyyae yBennunBaercs
HE MeHee 4yeM 10 20 u pe3epBHOE BpeMs, KOTOPOE HCIIONIb3YETCsS YUUTENIEM A U3y4YeHUs
BOIPOCOB, TECHO CBSI3aHHBIX C BBIOpPAHHBIM NpoduiieM OOy4eHHs, U YBEJIWYHBAeTCs ydeOHas
Harpyska, OTBOJMMasi Ha U3YYEHUE MEXaHUKH, MOJIEKYJISIpHOW (U3UKU U 3IIEKTPOAUHAMHKH, 32
CUeT paCIIMPEHHUs 4YUCia J1abOpaTOPHBIX pPabOT MCCIIEJOBATENBCKOIO XapaKTepa U YPOKOB
peleHus KaueCTBEHHBIX M PACUETHBIX 3a7a4.

25.6. Coaep:xanue o0y4enus B 10 kiacce.
25.6.1. Pazgen 1. ®usuka 1 METOABI HAYYHOT'O TO3HAHMUS.

®usuka - Hayka o npupone. Haydnble MeTonbl IO3HaHUA OKpyXKaroumero mupa. Poib
9KCIIEPUMEHTA U TEOPHUH B MpoLiecce NO3HAHUSI IPUPOABL. DKCIIEPUMEHT B (pU3HKeE.

MOI[CJIHpOBaHI/Ie (I)I/I3I/I‘IGCKI/IX SIBICHUH U mponeccoB. HayLIHLIC runotTe3pl. OU3HYSCKUE
3aKOHBI 1 TCOPHH. FpaHI/IHLI MPUMCHHUMOCTHU (i)I/ISI/I'-ICCKI/IX 3aKOHOB. HpI/IHHI/IH COOTBCTCTBHAI.

Pone um mecto ¢usuku B (HOPMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MHpa, B
NPAKTHYECKOMN JEATEeIbHOCTH JIIO/IEH.

JleMoHcTpanuu.
AmnanoroBbie U IU(POBBIE HU3MEPUTEIHHBIC TPUOOPHI, KOMIIBIOTEPHBIC TATUYUKH.
25.6.2. Pa3gen 2. MexaHuKa.

25.6.2.1. Tema 1. Kunemaruka



MexaHn4ueckoe JBHXXCHUC. OTHOCHUTENILHOCTE MEXAHHYECKOTO JABUXKCHHS. Cucrema
otcyeta. Tpaekropus.

Ilepemenienue, CKOpoCTh (CpPEnHSAsI CKOPOCTb, MTHOBEHHAsl CKOpPOCTb) U YCKOPEHHE
MaTepuaIbHOW TOYKH, UX MPOEKIMH Ha OCH cHCTeMbl KoopAuHAaT. Cllo)KeHHEe MepeMelleHnil u

CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOpEHHOE NPSIMOJIMHEHHOE IBWXKeHWe. ['paduku 3aBUCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U IIEPEMEILIEHUS MaTepUaIbHOU TOYKUA OT BPEMEHHU.

CBoOoaHoe magieHne. Y CKOpeHrue CBOOOHOTO MaICHHMS.

KpuBonuneiinoe nBuxkeHue. J[IBuKeHHE MaTepUAJbHOM TOYKM IO OKPYKHOCTU C
MOCTOSIHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTh, TMHEHHAsE CKOpocTh. [lepuoa u yactora
oOpamienus. LleHTpocTpeMHUTENbHOE YCKOPEHHE.

TexHuyeckue ycTporcTBa U MPaKTUYECKOE IPUMEHEHHE: CIIUIOMETP, IBUKEHUE CHAPSIOB,
LIETIHBIC U PEMEHHbIE Mepeaayn.

JemoHcTparuu.

Mopeinb cucTeMsl 0TCUETa, WLTIOCTPALA KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKCHUS.

ITpeoOpa3oBanue IBUKEHUH C UCIIOIB30BAHUEM IIPOCTHIX MEXAHU3MOB.

ITaneHue Ten B BO3yXe U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habutoienue nprxeHus Tena, OpoleHHOro Mo/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaACHUSI.

HampaBnenue ckopocTH Npu ABUKEHUHU IO OKPYKHOCTH.

YdeHnueckuit 3KCIIepuMEHT, 1a0opaTopHbIe pabOThI

N3yueHne HepaBHOMEPHOTO IBM>KEHUS C LIEJIBIO ONPEETICHUSI MTHOBEHHOM CKOPOCTH.

HccenenoBanue COOTHOLICHUS MEXAY ITyTSAMHU, IPOUIECHHBIMU TEJIOM 32 ITOCJIEI0BATEIbHBIE
paBHBIE IIPOMEKYTKH BPEMEHM IIPU PABHOYCKOPEHHOM JBWKEHUM C HAYAIBHOH CKOPOCTHIO,
PaBHOU HYJIIO.

N3yueHne nBUKEHN MApPUKa B BI3KOU KUJIKOCTH.

W3yuenune IBU>KEHUS Teja, OpPOLIEHHOTO TOPU30HTAIBHO.

25.6.2.2. Tema 2. /Ilunamuka.

[Ipuaimun otHocutensHOCTH 1 'anuies. [lepBslii 3akoH HproToHa. MHepuuaibHble CHCTEMBI
oTcUeTa.

Macca tena. Cwna. IlpuHnun cynepnosunuu cuia. Btopoil 3axkon HeroToHa ams
MaTepuanbHOM TOUKU. TpeTuii 3akoH Hpl0TOHA 119 MaTepUaibHbBIX TOYEK.

3akoH BCCMUPHOI'O TATOTCHUA. Cuna TsHKeCTH. HepBaﬂ KOCMHUUYCCKasd CKOPOCTb.



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

Tpenue. Bunsr Tpenus (mokosi, CkoinkxkeHus1, kaueHus). Cuna tperus. Cyxoe tpenue. Cuna
TPEHUsSI CKOJIbKEHUS U cuia TpeHus nokos. Koadduuuent tpenns. Cuna conpoTUBICHUS MPH
JBUKEHHUH Tela B KUAKOCTU WM Trase.

HOCTyHaTCJIbHOG " BpalllaTCIIbHOC ABHUIKCHUC a0COJIFOTHO TBCPAOTO TCJIA.

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpalucHM. IIneygo cunel. YcnoBus PaBHOBECHS TBEPAOTO
TCIa.

Texundeckne YCTpOI\/’ICTBa U TPAKTHYCCKOC TMNPHUMCHCHUC: IOAMIMIIHUKH, AOBHXKCHUC
HNCKYCCTBCHHBIX CITYTHUKOB.

JemoHcTparumu.

SIBneHue nHepLUKH.

CpaBHeHME Macc B3aUMOICUCTBYIOIINX TEJI.

Bropoii 3akoH HeroTOHA.

N3smepenue cu.

CnoxeHnue cui.

3aBUCUMOCTD CHJIbI YIIPYTOCTH OT AeQOopMaIlii.
HesecomocTs. Bec Tena nmpu yCKOPEHHOM MOIBEME U NAJEHUH.
CpaBHEeHHE CUJT TPEHUS TIOKOS, KaYeHHS U CKOJIbKEHUS.
VYcnoBus paBHOBECHS TBEPAOTO Tena. Buasl paBHOBECHS.
Y4eHnueckui IKCIEPUMEHT, JIabopaTOpHbIe PadOTHI
W3yuenue nBuxeHus: Opycka Mo HaKJIIOHHOM IIIOCKOCTH.

HCCHGJIOB&HI/IG 3aBUCUMOCTH CHJI YHOPYTOCTH, BOZHUKAIOMIUX B IPYXKHUHE WU PE3MHOBOM
oOpasiie, oT ux AeGopMaIiim.

HccnenoBanue yCnoBHid paBHOBECHS TBEPAOTO Tella, HMEIOLIET0 OCh BPAILCHNUS.
25.6.2.3. Tema 3. 3akOHBI COXPAaHEHUS B MEXAHUKE.

HNmnynbe MaTepuanbHON TOYKH (Tea), CUCTEMbl MaTepUalbHbIX ToueK. MMmynbsc cuiel u
M3MEHEHHUE UMITyJIbCca Teja. 3aKOH COXpaHEHHs UMITyJIbca. PeakTHBHOE IBUKEHUE.

Pabora cuiipl. MOIIHOCTE CHIIBI.

Kunernueckass 3Heprusi marepuaibHoil Touku. Teopema 00 M3MEHEHUH KUHETUYECKOMH
SHEpPTUH.

[TorennuanbHas sHeprus. lloTeHnManbHas SHEPTHUs YIPYTo 1e(OPMUPOBAHHON MPYKUHBI.
[ToTenunanbHas 3Heprus Tena BOJIM3U NOBEPXHOCTH 3EMITH.



IloTennuanbHble X HENMOTEHLHAJIbHBIC CHIIBL. CBs3b pa6OTbI HCIIOTCHUHMAJIBHBIX CHUII C
W3MEHEHHEM MEXaHHYECKOU OHEPIUU CUCTEMBI TCII. 3akoH COXpPaHCHUA MEXaHU4IeCKOM OHEPIHH.

Yipyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHuuecKkrue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: BOJIOMET, KOIEp, MPY>KUHHBIN
IMUCTOJICT, ABUXKCHUC PAKCT.

JemoHcTparumu.

3aKOH COXpaHEHMsI UMITyJIbCA.

PeakTuBHOE nBMXKEHUE.

[Tepexoa moTeHIMATBEHON YHEPTUU B KHHETUYECKYIO 1 00paTHO.
Y4eHn4ecKkuil IKCIIEPUMEHT, JabopaTOpHbIE pabOTHI

W3yuenne abCOMIOTHO HEYNPYroro yjapa € IOMOUIbIO JBYX OJMHAKOBBIX HHTSHBIX
MasTHUKOB.

HccnenoBanue cBsi3u pa0bOTHI CHIIBI C M3MEHEHHUEM MEXaHUYEeCKOW HHEpruM Teja Ha
IpUMepe PaCTSKEHUsI PE3UHOBOTO KTy Ta.

25.6.3. Paznen 3. MonexynspHas ¢pu3nuKa 1 TEPMOJAUHAMHUKA.
25.6.3.1. Tema 1. OCHOBBI MOJEKYISAPHO-KMHETUYECKON TEOPHH.

OCHOBHBIE TTOJIOKEHHSI MOJIEKYJISIPHO-KMHETHUECKOM TEOPUHU U UX OINBITHOE 0OOOCHOBAHUE.
bpoynosckoe neuxenue. Auddysus. Xapakrep ABMKEHUS U B3aUMOICHCTBUS YaCTHUI BEIIECTBA.
Mogenu cTpoeHHs Ta30B, JKUAKOCTEH U TBEPBIX TNl U 00bSICHEHNE CBOWCTB BEILIECTBA HA OCHOBE
3TUX Mojener. Macca u pazmepsl Mosiekyi. KonnuectBo BemectBa. [loctosiHHas ABoraapo.

Tennosoe paBHOBecue. TeMiieparypa u ee usmepenue. Illkana remneparyp Llenscus.

Mopenpe uaeanbHOro rasa. OCHOBHOE YPaBHEHHE MOJIEKYJIIPHO-KMHETUYECKOH TEOPUH
ujeanpHOr0 ra3a. AOCONIOTHas TemIrepaTypa Kak Mepa CpeaHell KUHETHYeCKON SHepruu
TEIUIOBOTO JABMXEHUS yacTull ra3a. [llkama remnepatyp KenbBruHa. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa-Knaneiipona. 3akon JlansroHa. M3ompoieccsl B UAealbHOM ra3e ¢ MOCTOSIHHBIM
KOJMYECTBOM BemiecTBa. ['paduyeckoe MNpeacTaBIeHHUE H3OMPOIECCOB: H30TEPMa, H30X0pa,
u3obapa.

TexHU4eCcKHe yCTPONCTBA U TPAKTUUECKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.
JleMoHcTpanuu.

OnbITB, TOKa3bIBAIONIME JTUCKPETHOE CTPOCHHE BEIIECTBA, (POTOrpaduu  MOJCKYIT
OpPraHUYECKUX COCTUHEHUM.

OnbITel 10 U Py3un KUAKOCTEN U ra30B.
Mozens 6pOyHOBCKOTO JIBUKECHUSI.

Mogaens onbiTa lllTepHa.



OHBITLI, JOKa3bIBAKOIHNE CYIIECTBOBAHUC MCKMOJICKYJIIAPHOT'O B3aHMOﬂCﬁCTBHH.
Moens, HUTIOCTpUpPYIOLIast MPUPOTY AaBIICHHS ra3a Ha CTEHKH COCY/Ia.

OnbIThI, WUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UAEAJIBHOTO ra3a, U30IpPOLIECCHI.
Y4yeHn4eCcKuil IKCTIIEPUMEHT, JabopaTOpHbIE pabOThI

Omnpenenenre Macchl BO3AyXa B KIIACCHONW KOMHATE HAa OCHOBE U3MEpEHUI 00beMa KOMHATHI,
JaBJICHUS U TEMIepaTyphl BO3/lyXa B HEHl.

HccnenoBanue 3aBUCUMOCTH MEK]Ty MapaMeTpaMU COCTOSIHUS Pa3peKeHHOT0 rasa.
25.6.3.2. Tema 2. OCHOBBI TEPMOJUHAMUKH.

TepmonuHamuueckass cucreMa. BHyTpeHHsS SHeprus TEPMOJMHAMHYECKOM CHUCTEMBI U
crocoObl ee u3MeHeHus. KoanuecTBo TemaoTel U padota. BHyTpeHHss SHEprus 0OAHOATOMHOIO
HJIea]IbHOrO Ta3a. Buael Temonepenayu: TEIIonpOBOAHOCTb, KOHBEKLU, U3JIydYCHHUE. Y IeIIbHAs
TEIUIOEMKOCTB BelecTBa. Kom4ecTBO TEIUIOTHI IPY TEIUIONEpe1aye.

[TonsTue 06 agunabatHoM npouecce. IlepBriii 3aKoH TepMoarHAMUKH. [[ppumMeHeHne nepBoro
3aKOHa TEPMOAMHAMUKH K H3ompoueccaM. ['padudeckas naTepnperanus paboThl rasa.

Bropoii 3akoH TepmoanHaMuki. HeoOpaTuMocTh MpoLeccoB B IpUpPoOIe.

Tennossie mammHbl. [IpuHIIKATIB IEHCTBUS TETUIOBBIX MamiuH. [IpeoOpa3oBanus 2HEPTUH B
TeroBbIX MamuHax. Koadduuuent nonesHoro neiictsus temnoBoit mamuubl. L{uka KapHo u ero
K02 PUITUEHT TOJIE3HOTO JIEUCTBHS. DKOJIOTUIECKHUE MPOOIEMBI TETUIODHEPTETUKH.

TexHuueckue YCTpOMCTBA M MPAKTHUYECKOE IPUMEHEHHE: JBUraTellb BHYTPEHHETO
cropanusi, OBITOBOM XOJIOIUILHUK, KOHIUIIHOHED.

JemoHcTparuu.

V3MmeHeHWe BHYTpPEHHEHW HSHEPTHM Tela TPH COBEPIICHWH PAOOTHI: BBIICT MPOOKHA U3
OYTBUIKH TOJ] ICCTBHEM C)KAaTOTO BO3lyXa, HarpeBaHue d(hrpa B TaTYHHOU TpyOKe IMTyTeM TpeHUs
(BUIEOIEMOHCTpAITHS ).

V3MeHeHMe BHYTpEHHEH dHEpruM (TeMIlepaTyphl) Teja Mpu Terionepeaaye.

OmnbIT 10 agabaTHOMY PACIIUPEHHUIO BO3TyXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu mapoBoil TypOHMHBI, ABUraTeNsl BHYTPEHHETO CrOPAaHUs, pEaKTUBHOI'O IBUTATEIs.
YyeHnueckuil IKCIEPUMEHT, JIabopaTOpHbIe PadOThHI

N3mepenne yaenbHOU TeIIOEMKOCTH.

Tema 3. ArperaTHble COCTOSIHUS BelecTBa. @a30BbIe MEPEXO/IbI.

[TapooOpazoBanue u KoHIeHcauus. Mcnapenue u kunenue. AGCOIIOTHAsS U OTHOCUTENIbHAs
BJIQKHOCTh BO31yXa. HaceleHHslil nap. YaenpHas Temiora napooOpa3oBaHMs. 3aBHCHMOCTb
TEMIIepaTypbl KUIIEHUS OT JIaBJICHUS.

TBepnoe teno. Kpucraminueckue u amopgHsie Tena. AHU30TPONHS CBOWCTB KPUCTAILIOB.



XKunkue kpucramnel. CoBpeMeHHble Marepuaibl. [lnaBnenne m kpuctamnmsanus. Y aenpHas
TerioTa miasieHus. Cyonumarus.

VYpaBHEHHE TEIUIOBOTO OanaHca.

TexHuyeckue yCTpoilcTBa W MPaKTUUYECKOE NPUMEHEHHE: THUTPOMETP U ICHUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUHU MOJIYYEHHUSI COBPEMEHHBIX MaTepUaiOB, B TOM YHCJIE HAHOMATEPHAJIOB,
Y HAHOTEXHOJIOTHH.

JemoHcTparuu.

CBoiicTBa HaCBIIIEHHBIX apOB.

Kunenue npu noHW>KEHHOM JaBICHUU.

CriocoObl U3MEpPEHUS BIAYKHOCTH.

HaGmtoienne HarpeBaHus ¥ IJIaBICHHUS KPUCTAILUTUYECKOTO BEIECTRA.
JleMOHCTpaIusi KpUCTaJIOB.

YdeHu4ecKkuil 3KCIIepUMEHT, JabopaTopHbIe paboThI

N3MepeHre OTHOCUTENBHOM BIIA)KHOCTH BO3/yXa.

25.6.4. Pa3nen 4. DnexTpoaHAMUKA.

25.6.4.1. Tema 1. Dnekrpocraruka.

OnexTpuzanus Ten. OJIEKTpUYECKU 3apan. JlBa Buaa 3IEKTPUYECKHUX — 3apsiioB.
[TpoBOAHMKY, TUAIIEKTPUKU U TIOTYTIPOBOJHUKU. 3aKOH COXPAHEHHUS JIEKTPUUYECKOTO 3aps/ia.

B3aumopeiictBue 3apsnoB. 3akoH Kynona. TodeuHelid  37€KTpUYECKMM — 3apsii.
Onektpryeckoe mnosne. HampspkeHHOCTs anekTpudeckoro mnons. [lpuHnun cynepnosuuuun

QJICKTPHUYCCKUX nosei. Jluauun HAIMpPsPKCHHOCTHU 3JICKTPUYICCKOTO ITOJIA.

Pabota cun anektpoctaTudeckoro nosist. [lorernuan. Pasaocts moteHnuanos. [IpoBogaukm
U AUDJIEKTPUKH B AJIEKTPOCTATUYECKOM ToJie. [lusnekTpuueckasi IpOHUIIAEMOCTb.

OnektpoeMKocTh. KoHaeHcaTop. DJIEKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpa. DHEPTUs
3apsHKEHHOTO KOHACHCATOPA.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHWE: DJJIEKTPOCKOIN, 3IIEKTPOMETP,
JIEKTpOCTaTUYECKas 3allUTa, 3a3eMJICHHE AJIEKTPONpPUOOPOB, KOHJEHCATOP, KOMHWPOBAIbHBIN
anmnapar, CTpyHHBIM IPUHTED.

JleMoHcTpanuu.

Y CTpOoUCTBO M MPUHIMIT ACHUCTBUSA YIEKTPOMETPA.

B3anMopencTere HadIEKTPU30BAHHBIX TEIL.

DNEeKTPUYECKOE T0JIC 3apSKCHHBIX TEll.

HpOBOI[HI/IKI/I B DJICKTPOCTATUYCCKOM IIOJIC.



BHCKTpOCTaTI/I‘IeCKaH 3alguTra.
]_II/IBJ'ICKTPI/IKI/I B DJICKTPOCTAaTUYCCKOM IIO0JIE.

3aBUCHUMOCTD AJIEKTPOEMKOCTH IJIOCKOT'O KOHJIEHCATOPA OT IUIOUIAAH IUIACTHUH, PACCTOSHUS
MEXIy HUMH U TUIJICKTPUICCKOMN MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHJEHCATOpA.

Y4yeHn4eCcKuii IKCTIIEPUMEHT, JabopaTOpHbIE pabOTHI

N3mepenue 31eKTpoeMKOCTH KOHIEHCATOPA.

25.6.4.2. Tema 2. ITocTOSIHHBIN AIEKTPUUECKUNA TOK. TOKM B pa3IMYHBIX CPEIAX.

DNEKTPUUYECKUN TOK. YCIIOBUS CYIECTBOBAHMSI 3JIEKTPUUYECKOTO TOKA. MICTOUHMKHM TOKa.
Cuna toka. I[TocTosiHHBIN TOK.

Hanpspkenune. 3akon Oma 115 ydacTKa LIETIH.

DJIEKTPUYECKOE COMIPOTHUBIIEHUE. Y IeJIbHOE CONTPOTUBIIEHUE BelecTBa. [locinenoBarensbHoe,
rnapauielbHOE, CMEIIAHHOE COEAMHEHUE IPOBOJHUKOB.

Pabota snektpuueckoro Toka. 3akoH Jlxoyis-JIenia. MOmHOCTE 2IEKTPUYECKOTO TOKa.

DNEeKTpOoABMKYLIAsl CUjla U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHUKA ToKa. 3akoH Oma 11
MOJIHOM (3aMKHYTOM) AJIeKTprUeckoi menu. KopoTkoe 3aMbIkaHMe.

DNeKTpOHHAsi MPOBOANUMOCTb TBEPABIX METAJIIOB. 3aBUCUMOCTh COIPOTHUBIICHHUS] METAJIIIOB
oT Temrieparypbl. CBEpXIpPOBOJIUMOCTb.

DnexTpuuecKkuii TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHas W NpUMECHas MPOBOJUMOCTb MOJYHPOBOJIHUKOB.
CaoiictBa p-n-nepexoza. IloaynpoBoIHUKOBBIE TPHOOPHI.

DNEeKTpUYeCKHid TOK B PAcTBOpAaX MW paciulaBax dSJIEKTPOJHMTOB. DJIEKTPOIUTHUYECKAS
Juccoruanus. IeKTPOoIIn3.

DnexTpuyeckuil TOK B razax. CaMOCTOSTENbHBIN U HECAMOCTOATENbHBIN pa3psa. MonHus.
[Tna3sma.

TexHnueckue yCTpOrHCTBAa U IPAKTUYECKOE IPUMEHEHNE: AMIIEPMETP, BOJIBTMETP, PEOCTaT,
UCTOYHUKU TOKa, DJIEKTPOHArpeBaTeNIbHbIE MPHOOPHI, 3IEKTPOOCBETUTENIbHBIE MPHOOPHI,
TEPMOMETP  COMPOTHUBIEHUS, BAaKYyMHBIH  JHOA, TEPMUCTOPBl U  (HOTOPE3UCTOPHI,
IIOJIYIIPOBOXHUKOBBIN JUOJ, TAJIbBAHUKA.

JemoHcTparuu.
N3mepenue cuiibl TOKa U HAPSHKEHUS.

3aBUCHMOCTD COIMPOTUBJICHUA MUWIMHAPHUYCCKUX IIPOBOAHMKOB OT [JIMHBI, IIJIOIOAAN
IMOMCPEUYHOT O CCUCHUSA U MaTCpUaJia.

CMemanHoe COCIUHCHHUEC IMPOBOJHUKOB.



IIpsimoe m3MepeHue 3IEKTPOABMKYLIEH cuibl. KopoTkoe 3amMplkaHHE TraJlbBaHHMYECKOIO
JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIIECHUS.

3aBHCHUMOCTbH CONPOTHUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

ITpoBOIMMOCTB 2JEKTPOIUTOB.

HckpoBoli pa3psag U IpOBOAUMOCTb BO3AyXa.

OnHOCTOPOHHSASA IPOBOJUMOCTD TUOJA.

YdeHn4ecKuil 3KCIIepUMEHT, 1a0opaTopHbIe pabOThI

W3yueHne cMeIaHHOrO COeAMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABHKYIIEH CUIIbI NCTOUYHUKA TOKA U €0 BHYTPEHHETO CONPOTHUBIICHUS.
Ha6mronenue anexrpomnusa.

25.6.5. MexnpeAMeTHbIE CBSI3U.

Nzyuenne kypca ¢usmku 06a3oBoro ypoBHsS B 10 Kjacce OCYHISCTBISETCS C YYETOM
COACPIKATCIIbHBIX MCIKIIPECAMCTHBIX CBSI3eU C KypcaMn MAaTEMaTUuKH, 6I/IOJIOF 1, XHMHUH,
reorpaduu U TEXHOJOTHH.

MexnpeaMeTHbIE TOHSATUS, CBS3aHHBIE C M3YYEHHEM METOJ0B HAyYHOIO ITO3HAHMUS:
sBJIeHUE, Hay4yHbId (akT, runore3a, Qu3uueckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOJCHHE,
SKCIEPUMEHT, MOACIUPOBAHUE, MO/IEIIb, U3BMEPEHHUE.

MareMartuka: pelnieHre CUCTEMbl YPAaBHEHHM, JIMHEWHAsT GyHKIUS, mapadosia, runepoona,
uX rpaduKy U CBOWCTBA, TPUTOHOMETpHUYECKUE (PYHKIIMU: CHHYC, KOCUHYC, TAHT€HC, KOTAaHTEHC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPhl MU HX MPOECKIMH HA OCH KOOpJHHAT,
CJI0’KEHUE BEKTOPOB.

buonorus: MexaHudeckoe IBIKEHHE B JKMBOUW mpupoze, Auddy3us, ocMoc, TETUI00OMeH
JKUBBIX OPTaHU3MOB (BHJIbI TEILJIONEPEIayuu, TEIJIOBOE PABHOBECHE), DNIEKTPHUUECKHE SBIICHUS B
JKABOU IIPUPOJIE.

XUMUS: AUCKPETHOC CTPOCHHUEC BCHICCTBA, CTPOCHHUEC ATOMOB W MOJICKYJI, MOJIb BCIICCTBA,
MOJIApHasA Macca, TCIIJIOBBIC CBOMCTBaA TBEPABIX TCI, )KI/I)IKOCTGI;'I U TasoB, JJICKTPHUYCCKUC
CBOMCTBaA MCTAJUIOB, DJICKTPOJIUTUYCCKAA AUCCoUanus, raJloBaHuKa.

I'eorpadusi: B1aXXHOCTh BO3/AyXa, BETPbI, 0apOMETpP, TEPMOMETP.

TexHomnorus: npeoOpa3oBaHUE ABMKEHHUH C UCIIONIb30BAHUEM MEXAaHH3MOB, YUET TPEHHUS B
TE€XHMKE, MOJIIUIHUKH, HCIIOJIb30BAHME 3aKOHA COXPAaHEHHUS HMITyJIbca B TEXHUKE (pakeTa,
BOJIOMET M JIpyrue), JBUTaTellb BHYTPEHHEIO CropaHus, napoBas TypOuHa, OBITOBOH
XOJIOUIBHUK, KOHJUIIMOHEP, TEXHOJIOIMH MOJyUYEHHUsI COBPEMEHHBIX MAaTE€pPHaiOB, B TOM YHCIIE
HAaHOMAaTepHaloB, M  HAHOTEXHOJOIMM,  DJJEKTPOCTAaTHYECKas  3allMTa,  3a3€MIICHHE
JNEKTPONPUOOPOB, KCEPOKC, CTPYWHBIM MPUHTEP, BJIEKTpOHArpeBaTesbHbIE IPUOOPHI,
3JIEKTPOOCBETUTENIbHBIE TIPUOOPHI, FAJIbBAaHHUKA.

25.7. Conepxxkanne o0yuenus B 11 kiacce.

25.7.1. Paznen 4. DnekTpoauHaMuUKa.



25.7.1.1. Tema 3. MarauTHoe 1ose. DIeKTPOMarHuTHAsL UHTyKLIHSL.

[TocTosiHHBIE MarHuThl. B3auMozelcTBHE IOCTOSHHBIX MAarHuTOB. MarHuTHOe ToJe.
Bekrop maruuTHONM MHAYKUMH. [IpUHIMI Cynepro3uMl MarHUTHBIX MosIei. JIMHUY MarHUTHOU
uHAyKIuA. KapTrHa TMHWM MarHUTHOM MHAYKLIAHU IOJIS IOCTOSIHHBIX MATHUTOB.

MarautHoe 1oJjie MPOBOJHUKA C TOKOM. KapTuHa NMHMHA MHAYKUMHM MarHUTHOTO MOJIS
JUIMHHOTO HPSMOr0 NMPOBOJHUKA M 3aMKHYTOI'O KOJBIEBOI'O IPOBOJHHMKA, KATYIIKA C TOKOM.
OmneIT OpcTena. BzaumopeiicTBre MPOBOAHUKOB C TOKOM.

Cuna Amriepa, ee MOJIyJIb U HallpaBJICHUE.

Cuna JlopeHua, ee MOlyJb M HanlpaBjieHUeE. [[BuKeHNE 3apsKEHHOM 4aCTUIBI B OTHOPOIHOM
MarHuTHOM moJjie. Pabota cumel Jlopenma.

SIBeHne DIEKTpOMarHUTHOM MHAYKIUM. IIOTOK BekTOpa MAarHUTHOM HHIYKLUU.
DIIEKTPOABMKYIIAsl CUJIa MHAYKIMHU. 3aKOH 3JIEKTPOMarHuTHOM MHIyKIMu Dapajes.

BuxpeBoe aiexTpuueckoe mojie. DIEKTPOABMKYLIas CWIa HHIYKUUU B IPOBOJHUKE,
JABIKYIIEMCS TIOCTYIIATEIBHO B OJJHOPOJHOM MarHMTHOM IIOJIE.

IIpaBuio JleHna.

NHayKTUBHOCTD. SIBIEHNE CAMOMHAYKIMH. DJIEKTPOIABHKYIIAs CUIIA CAMOUHTYKIIAH.
OHeprus MarHUTHOTO TOJIS KaTYIIKH C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

Texuudeckue YCTp01>'ICTBa U [OPAKTHYCCKOC IIPUMCHCHHUC: TIOCTOAHHBIC MAIrHUTHI,
OJICKTPOMArHtThI, JICKTPOABUI'aTCJIb, YCKOPUTEIN 3JICMCHTAPHBIX YaCTUL, MHAYKIWMOHHAA IM€Yb.

JemoHcTparuu.

OmneiT Opcrena.

OTKJIOHEHUE FIIEKTPOHHOTO MTy4YKa MarHUTHBIM IOJIEM.
JIMHUY MHIYKIMY MarHUTHOTO MOJIA.
B3anmoneicTere 1ByX MPOBOJHUKOB C TOKOM.

Cuna Awmrepa.

[evictBue cuiibl JIopeHIa Ha MOHBI AJIEKTPOJIUTA.
SIBiIeHME IEKTPOMArHUTHOW UHAYKIWH.

IIpaBuio Jlenna.

3aBUCHMOCTD 3J'ICKTpO)IBI/I}KYHI€I71 CUJIBI MHAYKOHUKU OT CKOPOCTH HU3MCHCHHUA MArHUTHOI'O
ITOTOKaA.

SIBiIeHNE CAMOMHTYKIINH.



Y4eHUUECKUH IKCIEPUMEHT, J1a00OpaTOpPHBIE paOOTHI.

V3ydeHne MarHUTHOTO TIOJISI KATYIIKHA C TOKOM.

HccnenoBanue NeHCTBUS TOCTOSIHHOTO MAarHUTA HA PaMKY C TOKOM.
HccnenoBanue siBICHUS DJIEKTPOMArHUTHON HHYKIIHH.

25.7.2. Paznen 5. KoneGaHust 1 BOJTHBL.

25.7.2.1. Tema 1. MexaHnu4decKkue 1 3JIEKTPOMarHUTHBIE KOJICOaHUSI.

Konebarenpnass cuctema. CBOOOIHBIE MeXaHWYECKHWE KoneOaHus. [ apMoHHUYecKue
koneOanus. Ilepumon, dacrora, ammutyaa W (¢asza konebanmid. [Ipy>KWHHBI MasTHUK.
MareMaTHuecKuii MasiTHUK. YpaBHEHHE TrapMOHMYECKUX KojeOanuil. IlpeBpamienue sHepruu
IIPYU FApMOHUYECKHUX KOJIeOaHUIX.

Konebarenbubiii koHTyp. CBOOOIHBIE 3JEKTPOMAarHUTHBIE KOJNEOAHUS B UACATHHOM
KoJeOaTeTbHOM KOHType. AHQJIOTHS MEXKIy MEXaHHYECKMMH M 3JIEKTPOMAarHUTHBIMU
konebanuaMu. @opmyna TomcoHa. 3aKOH COXpaHEHHs HEPTUU B HJICAIBHOM KOJIeOaTeIbHOM
KOHTYPE.

[IpencraBnenue o 3aTyxaroIuX KoseOaHUsAX. BbIHyXIEHHbIE MEXaHWYECKHE KOJIeOaHUs.
Pe3onanc. BeiHyKI€HHBIE 2JIEKTPOMAarHUTHbBIE KOJIeOaHMsL.

Ilepemennbiii Tok. CMHYCOMIAIbHBIA NEPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOIO TOKA.
AMIUINTYAHOE U JEHCTBYIOIIEE 3HAUEHNUE CUJIbI TOKA U HAIIPSKEHUS.

Tpancdopmarop. IlpousBojacTBo, mepegaya M MNOTpeOJIEHHE SJICKTPUUYECKON >HEPruu.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE 3eKTpodHepruu. KynapTypa ucnoiab30BaHus
AJIEKTPO’HEPTUH B ITOBCEIHEBHOM JKU3HMU.

TexHuueckne yCTpOWCTBA M IPAKTHYECKOE IPUMEHEHME: JJIEKTPUYECKUN 3BOHOK,
TeHEepaTop NEPEMEHHOIO TOKA, JIMHUU JJIEKTpoIiepeaay.

JlemoHCTparumy.

HccnenoBanue mapamMeTpoB KoJieOaTeNbHOW CUCTEMBI (TIPYKUHHBIN WM MaTeMaTHYECKUN
MasITHUK).

HaGmronenue 3atyxaronmx KojieOaHuil.
WccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJIEOaHUH.
HaGmonenue pesonanca.

CBoOOAHBIC AIEKTPOMArHUTHBIE KOJICOAHMSI.

OcmnorpaMMbl — (3aBUCMMOCTH  CHJIBI  TOKa W HANpsDKEHHS OT BPEMEHH)  JUIS
3JICKTPOMATrHUTHBIX KOJICOaHUM.

Pe3oHaHC mpu MOCIIE0BATEILHOM COCIMHCHHM PE3UCTOPA, KATYIIKA WHAYKTUBHOCTH U
KOHJICHCATOpa.

Mogenp TUHUU QJICKTPOIICpCAaIn.



YdeHn4ecKuil 3KCIIepUMEHT, 1a0opaTopHbIe padOThI

HccnenoBanue 3aBUCHMOCTH TepHO/ia MaJIbIX KoeOaHuM Ipy3a Ha HUTH OT JJIMHBI HUTU U
Macchl rpy3a.

HccnenoBaHne MEpeMEHHOIO TOKa B IENMM U3  IOCIEA0BAaTEIbHO COEJUHEHHBIX
KOHJIEHCATOpa, KaTyLIKH U PE3UCTOpA.

25.7.2.2. Tema 2. MexaHn4eCKHE U AIEKTPOMArHUTHBIE BOJIHBI.

MexaHnueckue BOJIHBI, yciIoBHsl pacnpocTpaHeHus. [lepuon. CkopocTs pacnpocTpaHeHus
u januHa BonHbL. [lomepeunble M mponosbHble BOJHBL. MHTepdepenuus u nudpaxuus
MEXaHUYECKUX BOJIH.

3Byk. CKOpoCTh 3ByKa. [ poMKOCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

3JI€KTpOMaFHI/ITHBIe BOJIHBI. Y CJIOBUS H3JIYUYCHUS DBJICKTPOMArHUTHBLIX BOJIH. B3anmuasa
opueHTauus BekTopoB E, B, v B anekTpoMaruuTHOM BoHE. CBOKCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpaKe€HHE, TMpeJoMJIeHHMEe, mojspu3auus, Jaudpakuus, uHTepdepenuus. CKopocTh
3JIEKTPOMArHUTHBIX BOJIH.

[lkana >7eKTPOMarHUTHBIX BOJH. [IpMMeHEHHE >JEKTPOMAarHUTHBIX BOJIH B TEXHHKE U
OBITY.

ITpyHUMIIBI pagUOCBS3U U TeNEBUACHUA. Pagronokanus.

DJIeKTPOMarHuTHOE 3arpsi3HEHNE OKPYKAtOIIeH Cpeibl.

TexHUYecKkne yCTpOWCTBAa M NPAKTHUECKOE NMPUMEHEHHUE: MY3BIKAJIbHBIE MHCTPYMEHTHI,
yJIbTpPa3ByKoOBasi IMArHOCTHKA B TEXHUKE W MEIUIIMHE, panap, paAuONpHEMHHK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-neys.

JlemoHCTparuu.

OO6pa3oBaHue U pacpoOCTpPaHEHHUE TONEPEYHBIX U MPOJOIBHBIX BOJIH.

Koneob:mromieecst Te10 Kak HICTOYHUK 3BYKa.

Habmronenue oTpakeHus ¥ MpeIoMIIeHUs MEXaHUUECKUX BOJIH.

Habmonenue nnrepdepeHny U AMPpakiiui MEXaHUUECKUX BOJIH.

3BYKOBOH PE30HAHC.

HaGimrotenne CBsI3W TPOMKOCTH 3BYKa M BBICOTBI TOHAa C aMIUTMTYJAOH H YacTOTOU
KOJIEOaHU.

HccnenoBanue  CBOMCTB  DJIGKTPOMArHMUTHBIX  BOJIH:  OTPaXX€HHWE, MPEIOMIICHUE,
noJsipu3anus, tudpakuus, HHTephepeHIHs.

25.7.2.3. Tema 3. Onruxa.

I'eomerpuyeckas ontuka. [IpsmonHeEHOE pacpOCTpaHEHUE CBETA B OJHOPOIHOM CPEE.
JIyd cBeta. ToUeUHBII UCTOYHUK CBETA.



OtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHHsA cBera. llocTpoeHHe H300pakeHUl B IIOCKOM
3epKae.

[Ipenomnenune cBera. 3akOHBI TpEIOMIICHHS CcBeTa. AOCONIOTHBIM  IOKa3aTelb
npenomiuenus. [lonHoe BHyTpeHHee oTpakeHue. IlpenenbHbIi yroja MOJHOIO BHYTPEHHEIO
OTpaKECHHUS.

Hucniepcust cBeta. CrioskHBIN cocTaB Oenoro ceta. L[BerT.

CoOupatome U pacceuBaronive JuH3bl. ToHKas nuH3a. DOKYyCHOE pacCcTOsIHUE H
OTITHYECKasi CUjia TOHKOW JiH3bI. [locTpoeHne n3o0pakeHUi B COOMPAIONTUX U PACCEUBAOIINX
nuH3ax. PopMyIia TOHKOU JIMH3BL. Y BEIMYECHHE, JaBaEMOE JIMH30M.

[Ipenensr TPUMEHUMOCTH T€OMETPUUYECKOMN ONTHKH.

BonnoBast onrtuka. HWuTepdepenuus cBeta. KorepeHTHble HCTOYHUKH. Y CIOBUS
HaOJII0/IeHUs] MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHLIMOHHON KapTUHE OT JIByX CHH(a3HbIX
KOI€PEHTHBIX UCTOYHUKOB.

Hudpakmus  cBera. JudpakmumonHas pemierka. YcClIoBHE HAONIOACHHUS — TJIABHBIX
MaKCHMYMOB TpH TaICHUd MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Tonspuzanus cera.

TexHUYeCKHE YCTPOICTBA W MPaKTUYECKOE NPUMEHEHHWE: O4KH, Jymna, (oToamnmapar,
HpOGKHHOHHLIﬁ arrapar, MUKpPOCKOII, TEJICCKOII, BOJIOKOHHAsA OIITHKA, JII/I(i)paKHI/IOHHaSI pelIcTKaA,
MOJIAPOUIL.

JemoHcTparuu.

[IpsimonuHEHOE pacpoCTpaHEHHE, OTpPaKEHHWE U IperoMieHHe cBera. Onruueckue
prOOPEI.

ITosnHOE BHYTpEeHHEE OTpakeHue. Moienb cBeToBo1a.
UccnenoBanue CBOMCTB N300paKeHUI B JIMH3AX.

Monenu MUKpOCKOIa, TENECKOIIA.

HaGmronenue natepdepeHinm crera.

Habmtonenue nudpakuuu cera.

HaGmronenue aucnepcun cBeta.

ITosrydyeHne ciekTpa ¢ HIOMOIIBIO PU3MBI.

[TonydyeHune cnekTpa ¢ HOMOIIbIO TU(PPAKIIMOHHON PELIETKH.
HabmtoneHnue nonspuszaiuu cBeTa.

Y4eHnuecKuil IKCIEPUMEHT, JIa0opaTOpHbIE PA0OTHI

I/IBMepCHI/Ie MoKa3aTeyid MpEeJIOMJICHUA CTCKIIA.



HccnenoBanue CBOMCTB N300paKEHU B JIMH3AX.
Hab6mronenue aucnepcun cBeTa.
25.7.3. Paznen 6. OCHOBBI CIELIMATILHOM TEOPUU OTHOCUTEIBLHOCTH.

['paHuibl IPUMEHUMOCTH KJIACCHUYECKOM MexaHuku. llocTymarsl crnenuaibHONH TEOpHH
OTHOCUTCIIbHOCTH: HWHBAapPUAHTHOCTb MOAyJid CKOpOCTH CBCTa B BAKYYyMC, IMPUHIUIT
OTHOCHUTEJIbHOCTH DUHILTEHHA.

OTHOCUTENBHOCTDh OJHOBPEMEHHOCTU. 3aMeJIEHHE BPEMEHH U COKPAILEHUE UTHHBI.
DHEprusi 1 UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBsi3b MaccChl ¢ PHEPTrUEH U UMITYILCOM PEISTUBUCTCKON YaCTULIBI. DHEPTHSI MOKOSL.
25.7.4. Paznen 7. KBantoBas ¢u3suka.

25.7.4.1. Tema 1. DneMeHTHl KBAHTOBOM ONTHUKHU

®otonbl. ®opmyna [Inanka cBsizu sHEpruM GOTOHA C €r0 YACTOTOW. DHEPTHUS U UMITYJIBC
¢dorona.

OtkpeiTe u uccnenoBanne Goroddpdexra. Onbiter A.I'. CroneroBa. 3akoHsl poTodddexTa.
VYpaBuenue Diinmreiina g poroaddexra. "Kpacuas rpanuna” gpotorddexra.

Jasnenue ceeta. Onbitel I1.H. JIeGenena.
XUMHUYECKOe IeUCTBUE CBETA.

TexHuyeckue ycTpoiicTBa M MNPAKTUYECKOE NpUMEHEHHe: (OTOIEMEHT, (OTOAATUHK,
COJIHEeYHast 6aTapest, CBETOAMOI.

JemoHcTparuu.

®oT03eKT Ha YCTAaHOBKE ¢ IMHKOBOH IIIACTUHOM.
HccnenoBanune 3aKkoHOB BHELTHETO (oTod(deKTa.
Ceeroauon.

Conneunas Oatapes.

25.7.4.2. Tema 2. CTpoeHue aToma.

Monens atoma Tomcona. Omnbitel Pesepdopaa nmo paccesuuto % -wactun. Ilnanerapnas
Mozenb atoma. [loctynatsl bopa. M3nydyenune u nornomenue (GOTOHOB MpH MEPEeXo]e aToMa ¢
OJIHOT'O YPOBHS DHEPIMH Ha Ipyroi. Bunbl ciekTpoB. CieKTp ypOBHEH SHEPIrUU aTOMa BOAOPOJA.

BonHoBbIe cBoiicTBa yacTull. Bonuel ae bpoinsa. KoprycKyIspHO-BOTHOBOW Tyaau3M.
CHoHTaHHOE U BBIHYKJIEHHOE U3TyUYEHUE.

TexHuueckne yCTpoWCTBA W IPAKTHYECKOE NPUMEHEHUWE: CIEKTPAIbHBIA AHAINA3
(cmiekTpockor), 1a3ep, KBAaHTOBBII KOMIIBIOTEP.



JemoHcTparuu.

Mopenb onsita Pesepdopra.

Omnpezenenue JIMHBI BOJTHBI Jlazepa.

Ha6mronenne nuHEHvaThIX CIIEKTPOB U3TyUCHHUS.
Jlazep.

YyeHn4ecKkuii SKCIIEPUMEHT, JJTaOOpaTOPHBIE pabOTHI.
Habmtonenue nuHeyaToro crekrpa.

25.7.4.3. Tema 3. AToMHOE SpO.

OKCIIEpUMEHTBHI, I0KA3bIBAIOIIUE CI0KHOCTD CTPOEHUS siipa. OTKPBITHE PAIUOAKTUBHOCTH.
OmnpiTel Pe3epdopaa mo onpeneneHuio cocTaBa pauoakKTUBHOTO u3inydeHus. CBoiicTBa anbda-,
6eTa-, raMmma-us3JIyuCHUs. Bnusanune PaaArOaKTUBHOCTH HA JKUBBIC OPraHU3MBI.

OTtkpeITHE TIpOoTOHA U HelTpoHa. Hykionnas monens snpa ['eitzendepra-MBanenko. 3apsia
saapa. MaccoBoe uucio aapa. M3oromnst.

Anbda-pacniaz. DJIEKTPOHHBIH M TMO3UTPOHHBIN Oera-pacman. ['amma-uznydeHnue. 3aKoH
PaauMOaKTUBHOIO pacnaja.

DHeprus CBA3U HYKJIOHOB B szpe. SnepHbie cuibl. JledekT macchl spa.
Snepusle peakuuu. [lenenue u CUHTES SAED.

Anepubiii  peaktop. TepmosinepHslii cunre3. IlpobmeMbl M MEPCHEKTUBHI  SACPHOM
JHEPreTHKU. DKOJIOTMUECKHUE ACIIEKTHI IIEPHON SHEPTETUKH.

OneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.
MeTobl HaOMIOICHHUS U PETUCTPALIUH FIEMEHTAPHBIX YaCcTHUII.
dyHaamMeHTanbHble B3auMoeiicTBUs. EqUHCTBO (hr3nueckoi KapTUHbBI MHpa.

TexHuueckue ycTpOHCTBa M NMPAKTHUECKOEe NMPUMEHEHHUE: JA03UMeTp, Kamepa BuibcoHa,
SJIEPHBII peakTop, aTOMHasi 6oMoa.

JleMoHcTpanuu.

CyeTurK HOHU3UPYIOLIUX YaCTHII.

YdeHnuecKkuil 3KCIIepUMEHT, 1a0opaTopHbIe pabOoThI

HccnenoBanue TpeKkoB 4acTUll (110 TOTOBBIM GoTorpadusim).

25.7.5. Pa3nen 8. DneMeHThI aCTPOHOMHH U aCTPO(U3UKH.

Oransl pa3BUTUs acTpoHOMUU. [IprKkiiagHOe U MUPOBO33PEHUECKOE 3HAUEHHE ACTPOHOMHUH.

Bupg 3Be3aHOr0 HeOa. CO3BC3I[I/I}I, SAPKUC 3BE3AbI, IIJIAHCTHI, UX BUANMOC JIBUKCHUC.



ConHeyHas cucrema.

Comnuue. ConHeuHast akTUBHOCTh. Mcrounuk sHeprum ConHLA W 3BE31. 3BE3Ibl, UX
OCHOBHBIE XapaKTepUCTUKH. /[narpamma "crieKTpaiabHbIi KJIacC - CBETUMOCTD''. 3BE3/Ibl TJIABHON
IIOCJICNOBATEIILHOCTH.  3aBUCHUMOCTL  ''Macca - CBETUMOCTR" I 3Be3d  IJIaBHOU
NocCJIeIOBaTeIbHOCTH. BHyTpeHHee cTpoeHue 3Be3n. CoBpeMEHHBbIE MPEACTaBICHUS O
MPOUCXOXKICHUH U 3BOIoNUK COJTHIIA U 3BE3/1. DTaIlbl )KU3HU 3BE3].

Mneunsiii [1yTs - Hama [Manaktuka. Ilonoxenne u neuwxxenne Connia B ['anaktuke. Tumbl
rajakTuk. PaauoranakTuku v kBazapbl. YepHbIE IbIPHI B sIAPAX FajJakTHK.

Bcenennas. Pacmmpenune Bcenennoi. 3akon Xa00ma. Pazberanuwe ramaktuk. Teopus
Bbosbiioro B3peiBa. PennkToBOE H3TydYEeHHE.

MacmtaGHas cTpykTypa Beenennoil. Meraranaktuka.
Hepermiennsle npo0ieMbl aCTPOHOMUH.
YdyeHuueckue HaOIIOICHUS.

Habutoienust HEBOOPY>KEHHBIM TJ1a30M C MCHOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUISL OTIPEJICIICHUS TIOJIOKEHUSI HEOECHBIX 0OBbEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IUS
CeBepHOro nosymapus 1 sipkue 3Be3/bl.

Habmonenus B teneckon Jlynsl, manet, Mieunoro IlyTu.
25.7.6. O600matoiiee MOBTOPEHHE.

Pone ¢u3uMKM M acTPOHOMHHM B HSKOHOMHYECKOH, TEXHOJOTHMUECKOW, COLHUAIBbHOW U
3THYECKOH chepax IedaTeTbHOCTH YEJI0BEKa, POJib U MECTO (PU3UKU U ACTPOHOMUU B COBPEMEHHOMN
Hay4YHOIl KapTHHE MHpa, poib (u3nyeckod Teopur B (OPMHUPOBAHUHM MPEJCTABICHUNA O
(u3nueckoil kKapTuHE MHpa, MECTO (U3NYECKON KapTUHBI MHUpa B OOIIEM pAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NIPEACTABIEHUI O IPUPOJIE.

25.7.77. MexnpeaMeTHbIE CBSI3H.

Nzyuenne kypca (usuku 6a3oBoro ypoBHsS B 11 Kkiacce OCYIIECTBISIETCS C Y4YETOM
COJIep’KaTeNbHBIX MEXIIPEIMETHBIX CBS3€M € KypcamMu MaTeMaThKH, OHOJIOTHMH, XHMHUH,
reorpauu U TEXHOJIOTHH.

MexnpeaMeTHbIe TIOHSTHSA, CBS3aHHBIE C HM3yYCHHEM METOJ0B HAyYHOTO ITO3HAHMUS:
SIBIICHWE, HAy4yHbI (akT, rumore3a, Qu3ndeckas BeJIMYMHA, 3aKOH, TEOpHs, HaOIOJeHHE,
9KCIIEPUMEHT, MOJIEIMPOBAHUE, MOJIEb, U3MEPEHHUE.

MaremaTHKa: pelieHHe CHUCTEMbl ypaBHEHHMH, TPUTOHOMETpPHUYECKHE (DYHKIMH: CHHYC,
KOCHHYC, TaHIEHC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHl M HX
IOPOEKIIMM Ha OCH KOOPAMHAT, CIOKEHHE BEKTOPOB, MPOU3BOJHBIC 3JEMEHTApHBIX (DYHKIIHA,
IpU3HAKU 000U TPEYTOIbHUKOB, ONPEIENIEHNE TUIOIIAIU TNIOCKUX (pUryp u odobema te.

buonorus: anekTpuueckue siBIEHUs B )KUBOH MPUPOJIE, KosleOaTeabHbIe IBMKEHUS B )KUBOM
IIPUPOJE, ONITUYECKHE SIBICHUS B )KUBOU IIPUPOJE, NEHCTBUE paJualliy Ha )KUBbIE OPTAaHU3MBI.

XuUMHA: CTPOCHHE aTOMOB U MOJIEKYJ, KPUCTaJUIMYECKass CTPYKTypa TBEPABIX TeEll,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAUINYECKON PEIIeTKH, CIEKTPaJIbHbIN aHaIu3.



['eorpadusa: MarHUTHBIE TMOJOCAa 3e€MJIM, 3aJ€KH MArHUTHBIX Py, (OTOCheMKa 3eMHOM
IIOBEPXHOCTH, NPEACKA3aHUE 3€MIICTPSCEHUMN.

TexHoNmorust: TUHUU SJEKTPONEpeiay, FTEHEPATOP MEPEMEHHOIO TOKA, AJIEKTPOJBUraTENb,
WHIYKIIMOHHAS TIeYb, pajap, pPaJauONpPHUEMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBU-meus,
NPOEKIMOHHBIN anmapat, BOJIOKOHHAS ONITHKA, COJTHEYHAas OaTapes.

25.8. Ilnanupyemble pe3yabTaThbl OCBOCHHMSI NPOrpaMMbl Mo (u3MKe Ha YpPOBHe
cpeaHero oo1ero o0pazoBaHus.

25.8.1. OcBoenue yuebHoro npeamera "®usnka" Ha ypoBHE CpeHEro 001ero 00pa3oBaHus
(6a30BBI  ypOBEHB) JOKHO  OOECHEYUTh  JOCTHIKEHHWE  CICAYIOIMIMX  JUYHOCTHBIX,
MeTarnpeIMeTHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JlngHOCTHBIE pE3yNbTaThl OCBOCHHUS ydeOHOTo mpeamera "dusmka" MOJDKHBI OTpa)kaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYaOLIUXCS PYKOBOJCTBOBATHCS C(OPMHUPOBAHHON BHYTpPEHHEH
HO3UIMEeN JMYHOCTH, CHUCTEMOM I[IEHHOCTHBIX OpHUEHTAlUi, MO3UTUBHBIX BHYTPEHHHUX
yOeXKIeHHH, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHICKOrO  OOILIEeCTBa,
paciiMpeHe >KU3HEHHOT'O OIbITa M OIbITa JESATEIbHOCTH B MPOIECCE peallu3alluiid OCHOBHBIX
HaIpaBJICHUI BOCIIUTATEILHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpax1aHCKOro BOCIIMTAHUSA:

C(OPMHPOBAHHOCTh  TPAKIAHCKONH TO3UIMM  OOYYaIOIIErocss KaK aKTHBHOTO H
OTBETCTBEHHOTO YJIEHA POCCHHCKOTO O0IIIeCTRa;

MNPUHITHE TPAJAUIUOHHBIX OOIICUETOBEUYECKUX TYMAHHUCTHUECKUX U JEMOKPATHYECKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO NIEATEIHHOCTh B HWHTEpecax TIPa)JIaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYTPABIICHUH B 00Pa30BaTEIHLHON OPraHU3aINN;

YMEHHE B3aUMOJCHCTBOBAaTh C COLMAIBHBIMU HWHCTUTYTAMH B COOTBETCTBUM C HX
(yHKIUSMU ¥ Ha3HAUEHUEM;

TOTOBHOCTb K T'YMaHUTapPHOU U BOJIOHTEPCKOU AEATEIbHOCTH;
2) maTpUOTHYECKOr0 BOCIIUTAHUSA:
c(OPMHPOBAHHOCTH POCCUHCKOM I'pakTaHCKON MIEHTUYHOCTH, MaTPUOTU3MA;

HEHHOCTHOC OTHOIICHHUE K TOCYAapCTBCHHBIM CHUMBOJIAM, AJOCTHXXCHUAIM pOCCHﬁCKHX
YUCHBIX B o0iactu (I)I/I3I/IKI/I N TCXHHUKC,

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:
c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYACH Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B I€ATEIBHOCTH YYEHOIO;

OCO3HaHUE JINYHOTO BKJIAJla B IOCTPOEHUE YCTOMUMBOIO OyAyLIEero;

4) 9CTCTUYCCKOI'O BOCIIMTAHUA:



DCTETUYECKOE OTHOIICHUE K MHUPY, BKIIFOYas 3CTETUKY HAayYHOI'O TBOPYECTBA, IIPUCYILETO
(bu3mvecKoil HayKe;

5) TpyZ1OBOTO BOCITUTAHUSA:

MHTEPEC K Pa3IMIHBIM cepaM nmpoecCnoHaIBHOM AEITEIFHOCTH, B TOM YHCIIE CBSA3aHHBIM
Cc (u3MKOM M TEXHHKOW, YMEHHE COBEpLIaTh OCO3HAHHBIM BBIOOp Oynymiei mnpodeccuu u
peaTn30BBIBaTh COOCTBEHHBIE KU3HEHHbIC TLIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa3oBaHHMIO M caM00Opa3oBaHUIO B o0iacTu (pu3uku Ha
MPOTSIKEHUH BCEU KU3HU;

6) PKOJIOTHYECKOT'O BOCITUTAHHMS:

CcpOPMHUPOBAHHOCTh JKOJIOTHUECKON KYyJIbTYphl, OCO3HAHME TJIOOAIBHOTO XapakTepa
9KOJIOTUYECKUX MPOOIIieM;

IJIAHUPOBAHUE U OCYUIECTBIICHUE JIEUCTBUI B OKPYKAIOIIEH Cpejie HA OCHOBE 3HAHMS LIeJIei
YCTOI\/'I‘-II/IBOF (0] paSBI/ITI/Iﬂ YCJIIOBCUCCTBA,

Pacmpenue ombiTa  JICATEIBHOCTH  OKOJOTHYECKOW  HANpPaBICHHOCTH HAa OCHOBE
MMEIOIIUXCS 3HAHUM 10 (pHU3UKe;

7) HEHHOCTU HAYYHOI'O MTO3HAHMUSL:

Cc(OPMHPOBAHHOCTE  MHMPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuTHA HU3NUECKON HAYKH;

OCO3HAaHUEC INCHHOCTHU Hay‘{HOﬁ ACATCIIbBHOCTH, TOTOBHOCTL B MPOILECCC U3YUYCHUA (I)I/ISI/IKI/I
OCYHICCTBJIATE MPOCKTHYIO U UCCIICIOBATCIIBCKYIO ACATCIIBHOCTh HHAWBUAYAJIbHO U B I'PYIIIIC.

25.8.2. B mporiecce AOCTHKEHHUS JTUYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPAMMBI T10
(dbuzuke I8 YpOBHSI CpeaHEro oO0mero ooOpa3oBaHUST y OOYYaIOMIUXCS COBEPIICHCTBYETCS
SMOIMOHANBHBIN HHTEJUICKT, MIPEIOoIararoninii chOpMUPOBAHHOCTE:

CaMOCO3HaHHA, BKIIIOYAOIICTO CIIOCOOHOCTH ITOHMMATh CBOE OSMOIIMOHAJIBHOEC COCTOSHHC,
BUACTDH HAIIPABJICHUSA Pa3BUTUSA COOCTBEHHOM AMOIIMOHAILHOM C(I)Cpbl, OBITh YBCPCHHBIM B 0666;

CaMOpETyJINPOBaHMs, BKIIIOUAIOILIEr0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE IMOBEJICHHE, CIIOCOOHOCTh aJalTUPOBATHCS K SMOLIMOHAILHBIM U3MEHEHUSM U MTPOSIBIIATD
TMOKOCTB, OBITh OTKPBITHIM HOBOMY;

BHYTpeHHCﬁ MOTHBAIUU, BKJIIO‘laIOH_ICI\/'I CTPECMIJICHHUC K HOOCTHXXCHUIO LCIU MU YCIIEXY,
OINITUMU3M, MHUIIUATUBHOCTb, YMCHUC )IGI\/'ICTBOBaTI), Hcxoas u3 CBOUX BO3MO)I(HOCTCI\/II;

OMIIaTHU, BKJ'IIOLIaIOIJ_Ieﬁ CIIOCOOHOCTh TOHUMATH OMOIHUOHAJIIBHOC COCTOSAHUC [OPYTHUX,
YUUTBIBATH €0 IpHU OCYIIECCTBICHUN 06[HCHI/I$I, CITOCOOHOCTH K COYYBCTBUIO U COIICPCIKUBAHHNIO,

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOLIMX CHOCOOHOCTH BHICTPaMBATh OTHOIIEHUS C APYTUMH
JI0AbMH, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3peliaTh KOHQIUKTHI.

25.8.3. MeranpenMeTHble pe3ylbTaThl OCBOEHHUS MPOTPaMMbl CPEIHEro  OOLIEero
o0pa3oBaHUsl TOJIKHBI OTPAXkKaTh:

25.8.3.1. OBnaneHue yHUBEpCaJIbHBIMU [103HABATEIbHBIMU JEHCTBUSIMMU:



1) 6a30BBIC TOTHYECKHE JCHCTBUS:

CaMOCTOSITENIbHO (OPMYJIUPOBAaTh W aKTyaJIM3UpOBaTh MpoOIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONPENENATE LENH AEATEIbHOCTH, 3a1aBaTh [TapaMETPhl U KPUTEPUU UX TOCTUKCHUS;
BBISIBJISATH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B pacCCMaTPUBAEMBbIX (PU3MUYECKUX SBICHUSAX;

pa3pabaTbIBaTh IJIaH PEHICHUs MPOOJIEMbI C YUETOM aHajIn3a UMEIOIINXCS MaTepUalbHbBIX
Y HEMAaTepHUaIbHBIX PECYPCOB;

BHOCHUTBb KOPPCKTUBLEI B ACATCIBHOCTH, OLCHHUBATH COOTBCTCTBUEC PEIYJIbTATOB LECIIAM,
OLICHUBATh PUCKHU MOCJIEICTBUI ACATCIIBHOCTH,

KOOPJMHHUPOBATh U BBINOJHATH pPAaOOTy B YCJIOBHUSX pEalbHOTO, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIUICHUE IPH PEIICHUH KHU3HEHHBIX TPOOIIEM.
2) 6a30BbBIC UCCICAOBATEIIBCKUE ACHCTBUS:

BJIa/IETh HAy4YHON TEPMUHOJIOTMEH, KIIOUEBBIMHM MOHATUSMU W MeTojJaMu (pusmueckoi
HayKHU;

BJIQJIETh HaBBIKAMHU YYEOHO-HCCIIEAOBATEIBCKOM M MPOCKTHOM JEATEILHOCTH B OOJACTH
(hU3HUKHU, CIOCOOHOCTBHIO M TOTOBHOCTBIO K CAMOCTOSATEILHOMY MOMCKY METOJIOB PEIICHHUs 3a7a4
(hU3UIECKOTO COIepKAHUS, TPUMEHEHUIO PA3IMYHBIX METOOB IMMO3HAHUS;

BIQJICTh BUJAMH JESATEIBHOCTH MO TMOJYYEeHHUI0O HOBOTO 3HAHUsS, €r0 WHTEPIpETAIlHH,
MPeoOpPa30BAHMIO U IPUMEHEHHUIO B PA3IMYHBIX YICOHBIX CUTYAIUAX, B TOM YHCIIC TIPY CO3/IaHUN
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBIABJIATE IMPHUYUHHO-CICACTBCHHBIC CBA3M W aAKTyaJIU3UpPOBATh 3aJlady, BBIABUIAaTb
THUIIOTE3Y €€ PCIICHUS, HAXOAUTH APTrYMCHTHBI I JOKA3aTCIILCTBA CBOUX yTBep)KI[eHPIﬁ, 3aJaBaThb

rapaMeTpbl U KPUTEPUU PELICHHUS;

AHAJIU3UPOBATH MOJIYUYCHHBIC B XOI€ PCUHICHUA 3aJa4r PE3YJIbTAThl, KPUTUICCKU OLICHUBATDH
X JOCTOBEPHOCTD, TPOTrHO3UPOBATE U3BMCHCHUC B HOBBIX YCIIOBHAX,

CTaBUTH U (OPMYIHPOBATH COOCTBEHHBIE 3a/1a4ul B 00pa30BaTEIbHON AEATEILHOCTH, B TOM
YHclie IPU NU3YYeHUU (DU3HKY;

JaBaTb OUCHKY HOBBIM CUTyallUdIM, OHCHHUBATDH HpI/IO6peTCHHLII>'I OIIBIT,

YMETH NEPCHOCUTH 3HAHUA 1O (1)I/ISI/IK€ B IPaKTUYCCKYIO 00J1aCcThb KUBHEACATCIIBHOCTH,
YMCTb UHTCTPUPOBATDH 3HAHUA U3 PA3HBIX MMIPECAMCTHBIX 06HaCTCI>'I;

BBIJIBUI'aTh HOBBIC UCHU, IPCAJIaraTb OpUIrnHaJIbHBIC ITOAXOAbl U PCHICHUAA,

CTaBUTb HpO6JIeMBI U 3a71a4y, JOIMYyCKAarIIHUEC AJIbTCPHATUBHBIC PCIICHUSA.

3) pabora ¢ uabopmaruei:



BJIaJIeTh HAaBBIKAMM TMOJY4YeHHs MHPOpPMALUU (PU3HMUECKOTO COACpNKAHUS U3 HMCTOUHUKOB
pPa3HBIX THIIOB, CaMOCTOSTENBHO OCYILIECTBIATH IIOMCK, aHalAW3, CUCTEMATU3ALMIO U
MHTEPIPETALNIO HHPOPMALIMU PA3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;

OLIEHUBAThH JOCTOBEPHOCTh MHPOPMAIIHH;

HCIOJIb30BAaTh CPCACTBA I/IHq)OpMaL[I/IOHHBIX 1 KOMMYHUKAIITMOHHBIX TEXHOJIOTHH B peiCHUN
KOTHUTHBHBIX, KOMMYHHKATUBHBIX M OPTraHU3AIMOHHBIX 3a/1a4 C COOIOACHWEM TpeOOBaHHN
SPrOHOMUKH, TEXHHKH O€30MaCHOCTH, TUTHEHBI, pecypcocOepekeH s, IPAaBOBBIX U 3THUYECKUX
HOPM, HOPM HH(GOPMAIIMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThI (PU3UUECKOTO COJCPKAHUS B PA3IMUHBIX OpMATaX C y4EeTOM Ha3HAUCHHS
uHbOpMallMu W LEJIeBOM ayJUTOPHM, BBHIOMpas ONTUMaIbHYIO (OpMY MpeACTaBICHUS U
BU3YaIU3al1H.

25.8.3.2. OBnageHrue yHUBEPCATbHBIMA KOMMYHUKATUBHBIMU JEHCTBUSIMH:

1) obmienwue:

OCYIIECTBIISATH OOIIEHNE HA YpOKaX (PU3HKHU U BO BHEYPOUHOIl 1€ATEIbHOCTH;
pacmo3HaBaTh NPEANOCHUTKA KOH(MIUKTHBIX CUTYaIlUil U CMATYATh KOH(IUKTHL,
Pa3BEepHYTO U JIOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHHUEM A3BIKOBBIX CPE/ICTB.
2) cOBMECTHAsI IS TEIIbHOCTb:

MOHUMATh U UCIOJI30BATh MIPEUMYIIECTBA KOMaHAHOW U WHIUBUTyIbHOU PaOOTHI;

BBI6I/IpaTL TEMATUKyY U MCTOAbI COBMCCTHBIX JEHUCTBUH C yueTOM O6IJ_II/IX HHTCPCCOB U
BO3MOYKHOCTEH Ka)KI0T0 djIieHa KOJIJICKTHUBA,

[IPUHUMATh L€ COBMECTHOM [JEATEIbHOCTH, OpPraHU30BBIBATHL U KOOPAUHUPOBATH
JIEHCTBHS T10 €€ JOCTUKEHHUIO: COCTABIIATH IUIAH JEHUCTBUN, PACIIPENEIISTh POJIA C YYETOM MHEHHN
YYaCTHHUKOB, 00CYKJIaTh Pe3yIbTaThl COBMECTHON PabOTHI;

OLIEHMBATh KaYeCTBO CBOErO BKJAJa U KaXKIOr0 ydacTHHKAa KOMaH/Abl B OOIIMI pe3ylbTaT
10 pa3paboTaHHBIM KPUTEPHSIM;

npeajaratb HOBBIC IIPOCKTHI, OUCHUBATH HACK C IO3MIHWKU HOBU3HBI, OPUTIMHAJIBHOCTH,
HpaKTquCKOﬁ 3HAYUMOCTH,

OCYHICCTBIATL TIO3UTUBHOC CTPATCTUYCCKOC TIOBCACHHUEC B PA3JIMYHBIX CUTyallUAX,
IMPOABJIATHL TBOPUCCTBO U BOO6pEl)KCHI/IC, OBITH HWHHUIIMATUBHBIM.

25.8.3.3. OBnazeHue yHUBEPCAIbHBIMU PETYISTUBHBIMU AEHCTBUSIMHU:
1) camoopranu3arusi:

CaMOCTOATCIIBHO OCYHICCTBJIATH II0O3HABATCIBHYIO ACATCIBHOCTL B obnact (1)I/I?>I/IKI/I n
ACTPOHOMMHU, BBISABJIATD HpO6HCMLI, CTaBUTb U (I)OpMyJ'II/IpOBaTL COOCTBEHHBIC 3aJa4u,

CaMOCTOATEJIBHO COCTABJIATh IUIAH PEIIECHUs pPAacyYeTHbIX M KAYECTBEHHBIX 3aJ1a4, IUIAH
BBIMOJIHEHHUSI IPAKTUYECKOH paboThl € y4YyeTOM MMEIOUIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U MPEIIIOYTECHMIA;



JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
paciupsaTh paMK1 y4eOHOTO MpeMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JieNaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTHh 3a
pelieHue;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBATh (POPMUPOBAHHUIO M MPOSBICHUIO PYAUIIMHN B 00J1aCTH (DU3UKH, TIOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyJIbTypHBI YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTb OHLCHKY HOBBIM CHTyallMsdIM, BHOCUTb KOPPCKTUBBI B ACATCIbHOCTH, OLICHUBATH
COOTBETCTBUEC PE3YJIbTATOB LECJIAM;

BJIaJIeTh HAaBbIKAMH MO3HABATEIbHON pe(IeKCHH KaK OCO3HAHUS COBEpLIAeMbIX JeHCTBUI
Y MBICIIMTEIIBHBIX IIPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUI;

UCTIOJIb30BaTh MPUEMbI pe(IIeKCUH TS OLICHKH CUTYaIlUH, BEIOOpA BEPHOTO PELICHHUS;
OLICHMBATh PHCKH U CBOEBPEMEHHO MPUHUMATh PEIICHHS M0 UX CHIDKEHUIO;
[IPUHUMATb MOTHUBBI U apI'yMEHTBI IPYTHUX [IPU aHAIN3E PE3YJIbTATOB JAECATEIbHOCTH.
3) nmpuHsATHE Ce0s U APYTHX:

MNpUHHUMATDH CC6§I, IHOHUMas CBOM HEAOCTATKHU U JOCTOUHCTBA,

[IPUHUMATh MOTUBBI U apIYMEHTBI IPYIUX MPU aHAJINA3€ PE3yIbTaTOB AEATEIBHOCTH;
MpHU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OIIHUOKY.

25.8.4. IlpeameTtHble pe3yabTaThl OCBOECHUS MTPOrpaMMebl o ¢usnke. B mporecce nyuenus
Kypca Kypca (puznuku 6a3oBoro ypoBHs B 10 kiacce 00yyaromuics: HayYuTCs:

JIEMOHCTPUPOBATh Ha MPUMEPAX pPOJib U MECTO (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
HAay4YHOW KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TE€XHOJOTHUM, B MPAKTUUYECKOU
JIeSITEILHOCTH JIFOJICH;

YUUTBIBATH TPAHUIIBI IPUMEHEHHSI U3yUEHHBIX (PU3UUESCKUX MOJICIICH: MaTepUalIbHAs TOUKA,
HHEpIHaIbHAs CHCTEMa OTCYeTa, abCOTIOTHO TBEPAOE TENO, UACATbHBIN ra3, MOJEIH CTPOCHHS
ra30B, JKUJAKOCTEH U TBEPIBIX TEJ, TOUCYHBIH DIIEKTPUUYCCKHIA 3apsi]l IPH PEUICHUN (PU3HUECKUX
3a71ad4;

pacmo3HaBaTh (U3WYECKUE SBICHUS (MPOIECCH) W OOBSICHITh MX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM CTPOEHHUSI BEIIECTBA M AJIEKTPOAUHAMHUKH:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE NPSIMOJMHEWHOE [BIMKEHHE, CBOOOJHOE TaJeHUE Tel,
JBIDKEHUE TI0 OKPYKHOCTH, HHEPITUS, B3aUMOJIeHCTBHE Tel, i dy3us, OpOyHOBCKOE IBIKCHHE,
CTpOEHHE KUAKOCTEH U TBEPIBIX Tell, H3MEHEHHE 00beMa TeN MPH HarpeBaHUU (OXJIXKICHHUH),
TEIUIOBOE€ PABHOBECHE, HCHApEHUEe, KOHIACHCALMS, IUIABJICHUE, KPUCTAJUIM3alus, KUIICHUE,
BJIAJKHOCTh BO3/1yXa, NOBBIIEHUE TaBJIICHUS ra3a IIPU €ro HarpeBaHUMU B 3aKPBITOM COCYJIE, CBSI3b
MEXIy IapaMeTpamMHu COCTOSIHUS ra3a B HM30Ipolleccax, JIEKTpHU3alus Tel, B3aUuMOJACHCTBUE
3aps0B;



OIMCHIBATh MEXAHWYECKOE IBIKEHHUE, HCIONIBb3YS (PU3MUECKUe BEIMYMHBI: KOOpAMHATA,
IyTh, MEPEMEILEHUE, CKOPOCTb, YCKOPEHHE, Macca Tella, CHJIa, UMITYJIbC TeNa, KMHETHYEeCKas
SHeprus, MOTEHIHAJbHAs SHEPrusi, MeXaHudyeckas paboTa, MEXaHHWYecKas MOIIHOCTb; IpH
ONMCaHUU MPABUWIBHO TPAKTOBATh (PU3NUECKUI CMBICIT CIIOIb3YEMBIX BEJTMUMH, UX 0003HaYEHUs
U €IUHMILIBI, HAXOIUTh (POPMYIIBI, CBS3BIBAIOIINE NAHHYIO (PM3UYECKYIO BEIUYMHY C JIPYTHMMHU
BEJIMYNHAMU;

ONMKCHIBATh H3YUYEHHBIE TEIUIOBbIE CBOWCTBA TEJI U TEIUIOBBIC SBJICHUS, HCHOIb3YS
(u3nueckre BENUMYMHBL: JaBJICHHE ra3a, TeMIepaTypa, CpeaHss KUHETUYEeCKas »SHEeprus
Xa0THUYECKOTO JBHKEHHUS MOJIEKYJ, CpEAHEKBaApaTU4YHasi CKOPOCTb MOJIEKYJ, KOJIHYECTBO
TEIUIOThl, BHYTPEHHSISI dHEprusi, padora raza, Kod(QQUIMEHT MOJEe3HOro AEUCTBUS TEIJIOBOIO
JBUTATENIS; IPH OMUCAHUH MPABUIBLHO TPAKTOBATHh (PU3UUECKUI CMBICIT HCIIOh3yEMbIX BEIMYHH,
uxX O0O0O3HAa4YeHHs] U EIUHMIBI, HaXOIUTh (OPMYJIbI, CBA3BIBAIOIIME JAHHYIO (U3HYECKYIO
BEJIMUMHY C JPYTMMHU BETUYUHAMU;

OIIMCHIBATh HM3YYEHHBIC JJIEKTPUYCCKUE CBOWMCTBA BEINECTBA M DJJICKTPUYECKUE SIBICHUS
(mporuieccsl), UCONB3Ysl (U3NUECKUE BEIWUYMHBL: IJIEKTPUUECKUI 3apsi, AJIEKTpUYEcKoe TMoJe,
HAIPsDKEHHOCTh  IIOJIS, IOTCHLMAJ, PA3HOCTh IIOTEHLWAJIOB; IIPU OINUCAaHUU IPaBUIIBHO
TPAaKTOBaTh (PU3MYECKUI CMBICT HMCIIONB3yEMbIX BEIMYMH, UX O0O3HAUeHUs M EAMHUIIBL
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (DU3HUECKYIO BETMUHUHY C JPYTMMH BETUUMHAMU;

aHAJTM3UPOBaTh (PU3MUECKUE TPOLECCHl W SBICHUSA, UCHONb3Yys (pU3MYECKHe 3aKOHBI U
NPUHIUIBL: 3aKOH BceMupHoro tsrorenus, I, II u III 3akonsl HproTOHA, 3aKOH cOXpaHeHHs
MEXAHUYECKOM dHEPIUH, 3aKOH COXPAHEHUS] UMITYJIbCA, IPUHLUI CYNEPHO3UIMNA CUJI, IPUHLIUIT
paBHOMpPaBUs WHEPLHATIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KUHETUYECKYIO TEOPHIO CTPOCHHUS
BEIIECTBA, T'a30BbI€ 3aKOHBI, CBSA3b CPEAHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JIBHIKEHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMmmepaTypoil, mepBblid 3aKOH TEPMOIAMHAMMKH, 3aKOH COXpPaHEHUs
AJIEKTPUUYECKOTO 3aps/a, 3aKkoH KyoHa, mpu 3TOM pa3inyaTh CIOBECHYIO (POPMYyITUPOBKY 3aKOHa,
€ro MaTeMaTU4YeCKOe BbIpaskeHUE U YCIOBUA (TpaHUIlbl, 001aCTH) TPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC MIPUHIUIIBI JIehCcTBUSA MalllnH, HpI/I60p0B N TCXHUYCCKUX yCTpOf/'ICTB;
pasiinydaTth yCJIOBUA UX 0e30IacHOro NCIOIL30BaHUSA B HOBC@}IHGBHOﬁ KU3HU,

BBINOJIHATh JKCIEPUMEHTHI IO HCCIEJOBAHUIO (U3NYECKUX SIBICHUH M MPOILECCOB C
WCIIOJIb30BAHUEM  TPSAMBIX W KOCBEHHBIX M3MEpPEHUH, TMpu 3TOM  (QOpMyIUpOBaThH
npoOieMy/3agady ¥ TMIIOTe3y Y4eOHOTo SKCIIepUMEHTa, COOUpaTh YCTaHOBKY U3 PEJIOKEHHOTO
000pyI0BaHuUs, IPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOBL;

OCYIIECTBIISITh TPSMbIE M KOCBEHHBbIE HW3MEpPEHHS (UINYECKUX BEIUYHH, MPH 3TOM
BBHIOMPATh ONTHUMAJBHBIA CIMOCOO H3MEPEHHS W WCIOJIb30BAaTh HW3BECTHBIE METOJIBI OIICHKH
MOTPEIIHOCTEN U3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH MEXAY (PU3MUECKMMH BEIMYMHAMHU C MCIIOJIb30BAHUEM MPSMBIX
U3MEPEHUl, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3YyJbTAThl MOJTy4YEHHOU
3aBUCHUMOCTH (PU3NYECKUX BEIUUMH B BUJI€ TaOIUI] U TpadUKOB, 1eJaTh BHIBOJIBI 110 pe3ysibTaTaM
UCCIIEJOBAHMSI;

coOmoaTh mnpaBuia O€30MacHOrO TpyAa NpU IPOBEIECHUU HCCIIEIOBAaHUI B paMKax
y4eOHOTO SKCIEPUMEHTa, Y4eOHO-UCCIEN0BATEIbCKOW M  IMPOEKTHOW JEATEIbHOCTH C
UCIIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U J1JAOOPaTOPHOro 000pyA0BaHUS;

peliaTh pacueTHbIC 337a4Uu C SIBHO 331aHHOM (hU3MUECKOI MOIEIbI0, UCTIONB3YS (pu3nueckue
3aKOHBI W TPUHIIAIBI, HA OCHOBE aHajdu3a YCIOBUS 3aJla4d BBIOMpATh (PU3UUYECKYIO MOJCIIb,



BBIJICNIATE (PU3UUECKUE BETHMYMHBI M (HOPMYJIbI, HEOOXOIAMMBbIE Ui €€ PEUIeHHUs, MPOBOAUTH
pacueTsl ¥ OLICHUBATh PEAJIbHOCTh MOTY4YEHHOTO 3Ha4eHUs1 (PU3NUECKOI BETMUNHBI;

pelaTrh KaueCTBEHHBIE 3aJadyM: BBICTPAUBATH JIOTMYECKH HENPOTUBOPECUMBYIO LEMOYKY
pacCyXJI€HH C WCIOJb30BaHUEM H3YUYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U (U3HUYECKUX
SIBJICHMI;

HCTIONIb30BATh MTPH PEIICHUN YYeOHbIX 3a/1a4 COBPEMEHHBIE HH(POPMAIIMOHHBIE TEXHOIOTUH
JUI TIOUCKA, CTPYKTYpUPOBaHMS, HHTEPIPETALUU M MPEJCTAaBICHHUA Yy4eOHOM W HaydHO-
HOMYJIAPHOI HH(MOPMALIUH, TOTYIEHHOH U3 Pa3INYHBIX HCTOYHUKOB, KPUTHYECKN aHATIM3HUPOBAThH
MoJIyyaeMy1o HH(pOpMaIuio;

MPUBOJIUTH IPUMEPHI BKJIA/a POCCUHCKUX U 3apyOEKHBIX YUYEHBIX-(DU3UMKOB B pa3BUTHE
HayKH, 00ObSICHEHHUE MTPOLIECCOB OKPY>KAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTH;

UCIOJIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B IOBCETHEBHOM KU3HU AJIs 00€CIIeUeHUs
0€301acHOCTH MpHU 00paIeHUH ¢ MPUOOPAMHU U TEXHUUYECKUMHU YCTPOUCTBAMM, I COXPaHEHUS
3JI0pOBbsI U COOJIFOJICHUS HOPM KOJIOTMYECKOI0 MIOBEACHUS B OKpY KaroIlel cpese;

paboTaTh B rpynie C BHIIOJHEHUEM Pa3IMYHbIX COLHAIBHBIX POJIeH, MIIaHUPOBATh paboTy
TPYMIIbI, paIlMOHAIBFHO paclpeneisTh OOS3aHHOCTH W  IUTAHUPOBATh JICATEIIEHOCTH B
HCCTAHAAPTHBIX CUTYyaAlUAX, OUCHUBATHL BKJIAA KaXIOIO M3 YYACTHUKOB TPYHIIbI B PCHICHUC
paccMaTpuBaeMoi mpoOIeMBbl.

25.8.5. IlpeameTHbIe pe3yabTaThl OCBOCHHUS MPOrpaMMEI o (usuke. B mporiecce n3yueHus
Kypca Kypca ¢pus3nku 6a30Boro ypoBHS B 11 kiacce oOyJaroniuiicss HAyIuTCst:

JIEMOHCTPUPOBATh Ha NMpHUMEpax pojib U MeCTO (U3UKU B (OPMUPOBAHUH COBPEMEHHOMN
Hay4YHOW KApTHHBI MHUpPA, B Pa3BUTHH COBPEMEHHOM TEXHHKM M TE€XHOJIOTMH, B MPAKTHYECKOU
NeSITebHOCTH JIIOJIEH, LIEJIOCTHOCTD U €TMHCTBO (PU3UUECKOM KapTUHBI MUPA;

YUUTHIBATh TPaHUIBl NPUMEHEHUS HW3YYEHHBIX (PHU3MUECKHX MojeJeil: TOYeuHBbIH
JJIEKTPUYECKUN 3apsifl, JIyd CBETa, TOYCUHbIN HCTOYHUK CBETA, IAEPHAS MOJECIIb aTOMA, HYKJIIOHHAs
MO/I€JIb aTOMHOTO si/ipa MpH pelIeHNH PU3NIECKUX 3a]aY;

pacmo3HaBaTh (U3WYECKUE SBICHHS (MPOIECCH) W OOBSICHITh MX HAa OCHOBE 3aKOHOB
AICKTPOJAMHAMUKYM ¥ KBAaHTOBOW (DH3MKH: dJICKTpHUYECKAas MPOBOJIUMOCTD, TEIIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE JEHCTBUS TOKAa, B3aMMOJCHCTBHE MArHUTOB, JJIEKTPOMArHUTHAs
WHAYKIWS, JCHCTBHE MAarHUTHOTO IIOJISI HA IPOBOJHUK C TOKOM W JIBFDKYIIHUKCS 3apsi,
ANIEKTPOMArHUTHBIE KOJICOAHMsI M BOJIHBI, MPSMOJIMHEHHOE PaCIpOCTPAHEHHUE CBETa, OTPaXKEHHE,
nperomiieHne, uHTepdepeHusa, audpaknus €W TOJISpHU3ANMs CBETa, JIUCIEPCHS CBETA,
tdotoanexrpudeckuit 3pdext (bororddekr), cBeToBOE AaBleHNE, BOSHUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0POJIa, €CTECTBEHHAS U MICKYCCTBEHHAS PaINOAKTUBHOCTD;

OIMCHIBaTh HM3YUYCHHbIE CBOICTBAa BEIIECTBA (SJIEKTPUUECKUE, MAarHUTHBIEC, ONTHYECKHE,
INEKTPUUYECKYIO NMPOBOJUMOCTD PA3JIMYHBIX CPEN) U AJIEKTPOMATHUTHBIC SIBICHUS (TPOLIECCHI),
UCTONB3Yysl (U3UYECKHUE BEJIMYMHBL: AJIEKTPUYECKUM 3apsii, cujla TOKa, JIIEKTPUUYECKOE
HaIPsKEHUE, IEKTPUYECKOE COITPOTUBIIEHHUE, PA3HOCTh MIOTEHIUAIIOB, JJIEKTPOABHKYIIAS CUIIA,
paboTa TOKa, MHIYKIMS MarHMTHOrO IoJisi, cwia Ammepa, cuwia JlopeHna, MHIYKTHMBHOCTb
KaTyIIKH, SHEPrusi 3JE€KTPUUYECKOI0 M MarHUTHOTO IOJIEH, MEepUOJ W 4YacToTa KojeOaHui B
K0JIeOATeIbHOM KOHTYpE, 3apsil U CHUja TOKa B IPOLIECCe TAPMOHUYECKUX 3IIEKTPOMAarHUTHBIX
Kosne0aHuil, (OKyCHOE pacCTOSHHE M ONTHUYECKas CHUJia JIMH3bI, IPU OINHUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT MCIOJIB3YEMbIX BEIMYMH, HUX OOO3HAUEHUS M EIUHMIIBI,
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (DU3UUECKYIO BETUUHUHY C JPYTMMH BEITUYMHAMU;



ONMCHIBATh M3YYCHHbIE KBAHTOBBIC SBJICHUS M TMPOLECCHI, HCHOJIB3Ys (usnyeckue
BEJIMYMHBI: CKOPOCTH JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETa, DHEPIUA U
uMIynbc (OTOHA, TEpPHOJ IMOJypaclajga, SHEPIrus CBS3W AaTOMHBIX SJA€p, NpPU OINUCAHWUU
NPaBWIbHO TPAaKTOBaTh (PU3MYECKUH CMBICH MCIOJIB3YEMbIX BEJIMYMH, UX OOO3HA4YEHUs U
€IMHUIIBI, YKa3blBaTh (POPMYJIbI, CBS3bIBAIOIIME TAHHYIO (PU3MUYECKYIO BEIMYHHY C JIPYTHMMHU
BEJIMYMHAMU, BBIYUCIISTH 3HaYEHUE (PU3NUECKON BETUUNHBI;

aHAJTM3UPOBaTh (PU3MUECKUE TPOLECCHl U SBICHUSA, UCHONb3Yys (pU3MYecKHe 3aKOHBI H
OpuHOMNBL  3ak0OH OMa, 3aKOHBI IOCJIEAOBAaTEIbHOTO U MNAapajyIeNIbHOTO  COEIUHEHUs
IIPOBOJHUKOB, 3aKOH JDkoyns-JIeHna, 3akoH  JJIEKTPOMAarHUTHOM — MHAYKLUU, 3aKOH
NPSAMOJIMHEMHOTO PAaCIpOCTPAaHEHUsI CBETA, 3aKOHBbI OTPAKEHUS CBETAa, 3aKOHbI IMPEJIOMIICHUS
CBeTa, ypaBHeHHE DifHITelHa 171 poTo3ddekra, 3aK0oH COXpaHEHHUsI SHEPTUHU, 3aKOH COXPAHEHUS
UMITyJIbCa, 3aKOH COXPaHEHMsI 3JIEKTPUYECKOro 3apsaa, 3aKOH COXPAHEHHUS MACCOBOIO 4YHCIA,
noctynatsl bopa, 3aKOH paJgMOaKTHBHOTO pacmajga, IpH 3TOM pas3iuyaTh CJIOBECHYIO
(hopMyITHPOBKY 3aKOHA, €r0 MaTEeMaTHYECKOE BBIPAKCHHE M YCJIOBHS (TpaHUIIbI, OO0JIACTH)
MIPUMEHUMOCTH;

ONpENENATh HANPABICHUE BEKTOpa MHAYKIUU MArHUTHOIO IIOJIA IIPOBOJHUKA C TOKOM,
cuiibl Amnepa u cuisl JlopeHia;

CTPOMTH U OMHCHIBATh N300pakeHNE, CO3/1aBaEMOE TIIOCKUM 3€pKajioM, TOHKOH JINH30M;

BBITOJIHATh JKCIIEPUMEHTHI IO HCCIEJOBAHUIO (U3NYECKUX SIBICHUH M MPOIECCOB C
WCIIOJIb30BAHMEM  TPSAMBIX W KOCBEHHBIX H3MEpEHuil: Mmpu 3ToM  (QOpMyIUpOBaTh
npobieMy/3agady ¥ TMIIOTe3y y4eOHOro SKCIepuMeHTa, cOOMpaTh YCTaHOBKY U3 PEJIOKEHHOTO
000py10BaHus, IPOBOAUTH OMBIT U (OPMYITHPOBATH BHIBOIBL;

OCYIIECTBIISITh TPSMBIE U KOCBEHHBIE HW3MEpPEHHS (PUINYECKUX BEIUYHH, MPH 3TOM
BBIOMPATh ONTHUMAJBHBIA CIMOCO0 H3MEPEHHS W WCIOJIb30BAaTh HW3BECTHBIE METOJIBI OIICHKH
MOTPELIHOCTEN U3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (DU3MUYECKUX BEJTUYHMH C UCIOJIB30BAHUEM MPSAMBIX U3MEPEHUN!
IpU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHPOBATH Pe3yJIbTAaThl MOJTYYEHHOW 3aBUCHUMOCTHU
¢u3nueckux BEJIWYMH B BUAE Tabmul U TpaduKoB, JAeNaTh BBIBOJABI IO pe3ysibTaTaM
UCCIIEJOBAHMSI;

coOmoaTh mpaBuia O€30MacHOrO TpyAa MpU TPOBEIECHUU HCCIEIOBAaHUI B paMKax
y4eOHOTO SKCIEPUMEHTa, Y4eOHO-UCCIEN0BAaTEIbCKOW M IMPOEKTHOW JIEATENILHOCTH C
HCIOJIb30BAHUEM U3MEPHUTENBHBIX YCTPOUCTB U J1abOpaTOPHOTO 000PYIOBAHMUS;

peliaTh pacueTHbIC 337a4u C IBHO 331aHHOH (hU3MUECKOI MOIEIbIO, UCTIONB3YS (pr3nueckue
3aKOHBI W TPUHIIMIBI, HA OCHOBE aHajdu3a YCIOBUA 3aJladyd BBIOMpaTh (PU3UUYECKYIO MOJCIb,
BBIICTIATh (PU3UYECKUE BEIUYHHBI M (POPMYJIbI, HEOOXOAMMBIE NJSl €€ PEIIeHUs, MPOBOIUTH
pacyeTsl U OIIEHUBATH PEATBbHOCTH IMOTYUYEHHOTO 3HAYCHHS (PU3MUECKON BEIMYUHBI;

pelarh KaueCTBEHHBIE 3aJadyM: BBICTPAUBATH JIOTMUYECKH HENPOTHBOPEUMBYHO LEMOYKY
paccyXJI€HH C WCIOJb30BAaHUEM HW3YUYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U (U3HUYECKUX
SIBJICHUI;

MCIOJIb30BaTh IPHU PELIEHUH Y4eOHBIX 3a]]a4 COBPEMEHHbIE HH(OPMALIMOHHbIE TEXHOJIOTUN
JUI TIOUCKA, CTPYKTYpUPOBaHMS, HWHTEPIPETALUMU M MPEJCTaBICHHUA Yy4yeOHOM W HaydHO-
HOIYJISIPHOM MHpOpMaLUH, TOTYYEHHON U3 Pa3InYHbIX ICTOYHUKOB, KpUTUYECKU aHATIU3UPOBATh
HoJIy4aeMyro HH(OpMaIHIo;



OOBSICHATH MIPUHIUIBI JCHCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyaTh
YCIIOBHS UX O€30I1aCHOT0O MCII0JIb30BaHMsI B TOBCETHEBHOM KU3HU;

NPUBOUTH TPUMEPHI BKJIaJa POCCUHCKUX U 3apYOEIKHBIX YUECHBIX-(PHU3UKOB B Pa3BUTHE
HayKH, B 00bSCHEHHUE MPOIECCOB OKPYKAIOUIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

MCIOJIb30BaTh TEOPETUYECKUE 3HAHMS 1O (DU3HMKE B MOBCEHEBHOM KU3HU JJIs1 OOECTICUeHUS
0€30MacHOCTH IpU OOpALEHUH ¢ MPUOOPAMH U TEXHUUYECKUMHU YCTPONUCTBAMHU, JJII COXPaHEHUs
3JI0pPOBBS U COOJTFOICHUS HOPM DKOJIOTHYECKOTO MOBEJICHUS B OKPYKAIOIIEH Cpe/Ie;

paboTaTh B rpymIie C BHITOJHEHHEM Pa3IMYHBIX COIMAIBHBIX POJICH, TNIAHKPOBATh paboTy
TPyNObl, palMOHAIBHO paclpenessiTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTh B
HECTaHJAPTHBIX CHUTYalUsAX, OIEHWBATH BKJIAJ KAKIOTO M3 YYACTHHKOB T'PYIIBI B PEHICHHE
paccMaTpuBaeMoil mpoOIeMBbl.

25.9. B ¢enepanbHBIX W PETHOHAIBHBIX MPOIEIYypax OIEHKH KadecTBa OOpa3OBaHMS
WCIIONIb3YeTCsl TMepedeHb (KoauuKaTop) pachpelesieHHbIX IO KJaccaM IPOBEPSEMbIX
TpeOOBaHMI1 K pe3yJibTaTaM OCBOCHHsI OCHOBHOM 00pa30BaTeILHOM MPOrpaMMBbl CPETHETO 00IIEro
00pa30BaHUs U IIEMEHTOB COACPIKAHUS 10 (PU3UKE.

Tabnuua 14

[IpoBepsieMbie TpeOoOBaHUS K pe3yIbTaTaM OCBOCHHSI OCHOBHOM
obpazoBarenbHO Tporpammel 10 (kmacc)

Kon [TpoBepsieMbie IpeMETHBIC PE3YJIbTAThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pazoBaTebHON MPOrpaMMBbl CPEHETO 0011Iero 00pa3oBaHuUs
pe3yJbTara

10.1 JleMOHCTpHpOBATh Ha MpPUMEPAX POJb U MECTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOM HAyYHON KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKHU
Y TEXHOJIOTUH, B IPAKTUYECKOU AEATEIbHOCTH JIIOAEH

10.2 Y4uTBIBaTh TPAaHUIBI NPUMEHEHHS H3YYEHHBIX (QHU3UUYECKUX MOJETei:
MaTepualbHas TOYKA, WHEpLUUAIbHAs CUCTEMa OTCYeTa, aOCOJIIOTHO
TBEPAOE TEJO, UACATBHBIA Ta3; MOIEIN CTPOCHMS ra3oB, KUAKOCTEH M
TBEPABIX TeJl, TOUCYHBIN AIEKTPUUECKUH 3aps] - TP PeIIeHUH (PU3MUECKUX
3a1a4y

10.3 PacnioznaBate gusndeckue ssBneHUs (IPOIECCHI) U OOBICHATH NX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJICKYJIPHO-KUHETUYECKONH TEOPUH CTPOCHHS
BEIIECTBA M DJIIEKTPOJMHAMUKUA: PABHOMEPHOE U PABHOYCKOPEHHOE
NPSIMOJIMHEHHOE JBMIKCHHE, CBOOOJHOE TIaJICHUE TeJ, JBHIKCHHE IIO
OKPYXHOCTH, MHEpIUs, B3auMozeicTBue Ten; auddysus, OpoyHOBCKOE
JIBUKCHHE, CTPOCHUE JKUJKOCTEH W TBEPJBIX TEJ, U3MEHEHHE 00bheMa Tel
Ipy HarpeBaHWM (OXJAXKICHWHU), TEIJIOBOE paBHOBECHE, HCIAapeHHE,
KOHICHCAIINS, IJIaBJICHUE, KPUCTAUTN3AIINS, KHTICHHE, BIIAXKHOCTD BO3/IyXa,
MOBBIIIICHHE JABJICHUS T'a3a [IPH €ro HarpeBaHUH B 3aKPHITOM COCY/I€, CBSI3b
MEXIy IMapaMeTpaMu COCTOSIHUS Ta3a B W30MPOIIECcax; ANEKTPU3AIHs Te,
B3aMIMOJICHICTBHE 3aps/I0B

10.4 OnuceIBaTh MEXaHUYECKOE JABIKEHHE, UCTIOIb3Ys (PU3HUECKUE BETMUHUHBL:
KOOPJIMHATA, Iy Tb, IEpEMEILICHUE, CKOPOCTb, YCKOPEHHE, Macca Teja, CUla,




UMITyJIbC ~ TeJla, KUHETUYECKas »JHEpPrus, IOTEHUHAJIbHAas DJHEPIus,
MexaHuueckass paboTa, MeXaHWYecKas MOIIHOCTb; IpPH OMNHUCAHUU
IPABWIBHO TPAKTOBAaTh (PU3MUECKUN CMBICI HCIOJB3YEMBIX BEJIIMYMH, UX
0003HaYeHHUsI U EJUHUILBI, HAXOJUTh (OPMYJbI, CBA3BIBAIOIINE JAHHYIO
(GU3NYECKYIO BEIMYUHY C APYTUMU BEIMUNHAMU

10.5

OnuceiBaTh M3yUYEHHBIE TETUIOBBIE CBOMCTBA TET M TEIJIOBBIC SIBJICHHS,
UCTIONB3YS (PU3MUeCKHe BEIMYMHBL: JAaBJICHHUE raza, TeMIepaTypa, CpeaHss
KHHETHYECKast SHEPTHS Xa0THYECKOTO JIBIDKCHHUSI MOJIEKYI,
CpPEHEKBaJIpaTU4YHAsI  CKOPOCTb  MOJIEKYJl,  KOJMYECTBO  TEIUIOTHI,
BHYTpEHHSISI dHEprus, padbora ra3a, Kod(Q(PHUIMEHT MOJE3HOTO EHCTBH
TEIUIOBOTO JABUTATENS; IPU ONMUCAHUH MPABUIHLHO TPAKTOBATH (PU3NUECCKUI
CMBICJT UCIOJIb3yEMBIX BEIMYHUH, X 0003HAUYCHUS W €IUHUIIBI, HAXOJHTh
(dbopMyIbl, CBS3BIBAIOIINE NaHHYIO (PU3UYECKYIO BEIUYHMHY C APYTUMHU
BEITMYMHAM

10.6

OnucelBaTh  U3yYEHHBIE  OJJIEKTPUYECKUE  CBOMCTBA  BEIECTBA W
AIIEKTPUYECKHUE SIBIICHUS (IIPOLECCHI), UCHOIb3Ys (PU3HMUECKUE BEIMUYMUHBI:
ANEKTPUYECKUN 3apsf, JJIEKTPUYECKOE II0JI€, HAIPSKEHHOCTh II0JI,
NOTEHLIMAN, Pa3HOCTh OTEHIMAJIOB; IPY ONIMCAHUM IIPABUIIBHO TPAKTOBATH
(bu3NYECKU CMBICI UCTIOIB3YEMBIX BETMUHH, UX 0003HAUYECHUS U €TUHUIIBL;
yKa3bIBaTh (POPMYJIbI, CBS3BIBAIOLINE JAHHYIO (PU3MUYECKYIO BEIUYHMHY C
JIPYTUMH BETMYHMHAMHU

10.7

aHAJTM3UPOBATh (PU3UIECKHE TTPOIIECCHI U SIBJICHUS, UCIIOJIb3Ys (PU3HUECKUE
3aKOHbl U NPUHUMIIBL: 3aKOH BceMUpHOro tsarorenus, I, I u III 3axonbI
HproToHa, 3aKOH COXpaHEHUS MEXAHUYECKOW SHEPTUHU, 3aKOH COXPAHEHUS
MMIIYJIbCA, IPUHLMI CYINEPIO3ULUMHA CUJ, IPUHLMI PABHONPABUSA
MHEPLUHAIBHBIX CUCTEM OTCYETA; MOJICKYJISPHO-KUHETUYECKYIO TEOPHIO
CTPOEHHUs BELIECTBA, A30BbIE€ 3aKOHBI, CBSI3b CPEIHEN KHHETUYECKOU
SHEPTUM TEIJIOBOTO JIBMXKCHHSI MOJIEKYJ C a0COJIFOTHOM TeMIlepaTypoH,
MEPBbIA 3aKOH TEPMOJIMHAMHUKHU; 3aKOH COXPAHEHUS JJIEKTPUUYECKOTO
3apsna, 3akoH KyioHa; mpu 3TOM pasinyaTh CIOBECHYIO (OPMYJIHUPOBKY
3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIOBUs (TpaHUIIBI, 00JIACTH)
MIPUMEHUMOCTHU

10.8

OOBSICHATH OCHOBHBIE TPUHIUIBI JAEUCTBUA MalllMH, MNpPHOOPOB H
TEXHUYECKUX  YCTPOMCTB; pa3nuyarb yCIOBHS HMX  0€30IacHOTro
HCIIOJIb30BAHNUS B IOBCETHEBHOM KU3HU

10.9

BBIMONHATE 3KCIEPUMEHTHI TI0 UCCIEIOBAHHIO (DU3MUYECKUX SIBICHUN H
MIPOIIECCOB C UCTIOJBL30BAHUEM MPSMBIX U KOCBEHHBIX H3MEPEHUM; TIPU STOM
dbopmyaupoBaTh podaemMy (3aa4y) U TUIIOTE3y y4eOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY U3 MPEII0KEHHOTO 000pyI0BaHUS, TPOBOAUTH OIBIT
1 GOPMYJIUPOBATH BHIBOJIBI

10.10

OcyuiecTBIATh NpsMble M KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEJINYMH;
IpU 3TOM BBIOMpPATh ONTHUMAIBHBIA CIOCOO0 M3MEPEHUS M HCIIOIb30BaTh
M3BECTHBIE METO/BI OLIEHKH MTOTPEIIHOCTEN N3MEPEHUN

10.11

HccnenoBaTh 3aBUCUMOCTH  MEXAY (U3MUECKMMHM BEIUYHMHAMHU C
UCIOJIb30BAaHUEM TPSAMBIX H3MEPEHHH; MpU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBATh pPe3yJbTaThl MOJYyYEHHOM 3aBHCHUMOCTH




(U3UYECKUX BEIWYWH B BHUJAE TaONHIl U TpadUKOB, JENAaTh BBIBOIBI IO
pe3yJibTaTaM MCCIIeIOBaHUS

10.12 Cobmronate npaBuiia 0€30MacHOTO TpyJla MPH MPOBEIECHUH UCCIIEA0BAHHMA
B paMKax Yyd4eOHOTO JKCIEPUMEHTa, Y4eOHO-MCCIIEeIOBATEIHCKON |
IIPOEKTHOM NEATEIbHOCTU C UCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB
1 1a00paToOpHOTO 000PYIOBAHUS

10.13 Pemate pacueTHble 3amayMl C SBHO 3aJaHHON (HU3UYECKON MOJEIbIO,
I/ICHOJILByﬂ (bI/ISI/I‘-IeCKI/IC 3aKOHBI U HpI/IHLII/IHLI; Ha OCHOBC aHaJIn3a yCJIOBI/IH
3a/1auu BBIOUPaTh (PU3UIECKYIO MOJIEIb, BBIACIATh (PU3MUYECKUE BEIIMUNHBI
U (GopMynbl, HEOOXOAWMBIE Uil €€ PELICHHs, NPOBOIUTH PAacUeThl H
OIICHUBATH PEATHHOCTh IMOJYUYCHHOTO 3HAYCHHS (PU3HMUECKON BEIIMUNHBI

10.14 Pemrate KayeCTBEHHEIE 3a71a4U: BBICTPANBATh JIOTHYECKH
HENPOTUBOPEUMUBYIO LEMOYKY PACCYKICHUHM C ONOPOM HAa HU3YUYEHHBIC
3aKOHBI, 3aKOHOMEPHOCTHU ¥ (PU3HUECKHUE SBICHUS

10.15 Hcnonp3oBaTh  Mpu  pemieHHH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WHOOPMAIIMOHHBIE  TEXHOJIOTMH JUIsl  TIOMCKA, CTPYKTYpPHUPOBAHHS,
UHTEpIpeTallud W TMpeACTaBiIeHHUs Y4eOHON U HAay4YHO-TOMYJISPHOM
uH(pOpMAIIMK, TOJYYCHHONH W3 Pa3IMYHBIX HMCTOYHUKOB;, KPUTHUYCCKH
aHAIM3UPOBATH MOJTyYaeMy0 HH(pOpMAILIHIO

10.16 [TpuBOIUTE TPUMEPHI BKJIa/1a POCCUNCKUX U 3apyOeKHBIX yUEHBIX-(PU3NKOB
B pa3BUTHE HAayKH, OOBSCHEHHE TPOIECCOB OKPYKAIOUIETO0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

10.17 Hcnonp30BaTh TeOpEeTHYECKHUE 3HAHUA 1O (PU3HKE B TIOBCEIHEBHOM JKU3HU
Ui o0ecrieyeHns 0e30MacHOCTH IpH  OOpameHHnH ¢ TpUOOpaMu |
TEXHHYECKHMHU YCTPOWUCTBAMHU, JUISi COXPAHEHHS 30POBbSI M COOJIIOJCHUS
HOPM 3KOJIOTHUYECKOTO TIOBEICHHS B OKPYKaIOIIEH cpefie

10.18 PaGoraTte B rpynme ¢ BBIIOJHEHUEM pa3IUYHbIX COLMAJIBHBIX pOJeH,
IUTAHUPOBATh PabOTy TPYIIbI, PAIIMOHAIBHO paclpenensaTh 0053aHHOCTH U
IUIAHUPOBATh JESTEIbHOCTh B HECTAHJAPTHBIX CHUTyalUsiX, aJeKBAaTHO
OLICHMBATh BKJIAJ KaXJOr0 U3 YYaCTHUKOB TpYNNBl B pELICHHE
paccMaTpuBaeMoi mpooOIeMbl

Taomuma 14.1

[TpoBepsiembie ameMeHThI coaepkanus (10 kmacc)

Kon Kon [IpoBepsiembie 37IEMEHTHI COAEPIKAHMS
paszena | mpoBepsieMor
0 2JIEMEHTA
1 OU3UKA 1 METOZbI HAYYHOI'O [TO3HAHU A
1.1 ®usuka - Hayka o npupone. Haydnele MeTonbl 1NO3HaHUA
OKpy’Karouiero Mupa. Posib skcrieppumMeHTa U TeOpuH B IpolLecce
MO3HAHUS PUPOJIBI. DKCIIEPUMEHT B (pU3HKe




1.2

MopnenupoBanue (u3nuecKkux sBIEHUI U mpoueccoB. HayuHbie
runore3pl.  Puznyeckue 3aKOHBI M TEOpHUH. ['paHUIBI
NPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB. [IpMHIMI COOTBETCTBUS.
Posib 1 MecTo ¢u3uKu B GOPMUPOBAHUN COBPEMEHHOI Hay4YHOMH
KApTHUHBI MUPA, B IPAKTUYECKOU 1E€ATEIBHOCTH JIFOAECH

MEXAHUKA

2.1

KMHEMATHKA

2.1.1

Mexanunueckoe aukeHHe. OTHOCUTEIBHOCTh MEXaHHUYECKOTO
nBuxeHust. Cucrema orcueta. TpaekTopus

[Tepemernienne, CcKOpocTh (CpelHssI CKOPOCTb, MTIHOBEHHAas
CKOPOCTh) U YCKOPEHUE MaTepUaNIbHON TOYKH, UX MPOEKIUU Ha
ocH cucTeMbl KoopanHaT. CloxkeHue NepeMeIeHUN U CII0KEHUE
CKOpocTei

PaBHOMEpHOE M PaBHOYCKOPEHHOE INPSIMOJUHENHOE ABH)KCHUE.
I'paduku 3aBHCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUS, IIyTH
U IIEpEMELICHNS MaTEPUAIILHOM TOUYKH OT BPEMEHU

2.14

CBOGOI{HOC naaCHUC. YCKOpeHI/Ie CBO60)IH01"O maaCHUA

2.1.5

KpuBonuueiinoe  nBwxkenue.  PaBHOMepHOe  JBM)KEHHUE
MaTepuaibHOW TOYKM IO OKPYKHOCTH. YTJOBas CKOPOCTb,
nauHelHas ckopocTh. Ilepuon u yactora. LleHTpocTpemMuTenbHOe
yCKOpeHue

TexHuueckue yCTpOWCTBA: CHHUIAOMETp, ABWKEHHE CHapPSIOB,
IIEMTHBIC U PEMEHHBIE TIepeaaduu

[Ipaktuyeckne paboTsl. M3MepeHue MIHOBEHHOH CKOpOCTH.
HccnenoBaHue COOTHOILICHUS MEXAY IIYTSMH, IPONACHHBIMHU
TEJIOM 3a II0CJIEIOBATEIbHBIE PABHBIC IIPOMEKYTKH BPEMEHU IIPH
PaBHOYCKOPEHHOM JIBMKEHHUU C HAa4aJbHOM CKOPOCTHIO, PAaBHOMU
Hym0. V3ydeHue HABMKEHUS IIApUKA B BA3SKOM JKHMIKOCTH.
N3yuenne nBM>KeHUs Te1a, OpPOLIEHHOTO FTOPU30HTAIBHO

2.2

JUHAMUKA

2.2.1

[Tpuniun otHocutenbHOCTH ["anunes. [lepbliii 3akoH HeroTOHA.
HNuepuuanbHble CUCTEMBI OTCUETA

222

Macca tena. Cuina. [IpuHuun cynepno3umnuu cui

223

Bropoit 3akoH HproTOHa i1 MaTepHalbHOM TOYKH B
uHepuansHoi cucteme orcueta (MCO). Tpetwuii 3akon HeroToHa
JUISL MAaTEPUAIIBHBIX TOYEK

224

3akoH BcemupHoro tarorenus. Cuna Tspkectu. Ilepsas
KOCMHUYECKasi CKopocTb. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka




2.2.6

Cuina tpenus. Cyxoe Tpenue. Cuna TpeHUs CKOJBXKEHUS U CHJIa
Tpenust mokost. Koapduiuent tpenus. Cuna COnpoTHBICHUS TPU
JOBHUXKCHHUU TCJIa B XKUAKOCTU UJIU I'a3¢C

2.2.7 [TocTtynatenpHO€ ¥ BpamiaTeabHOE ABWKEHHE aOCOIIOTHO
TBEPJOTO Tesa

2.2.8 MoOMEHT cuilbl OTHOCHUTEIBHO OCH BpauieHus. Ilnedo cuibl
VYcnoBus paBHoBecus TBepaoro tena B UCO

229 Texunueckue yCTpOICTBA: MO AIITUITHHUKH, IBIDKEHUE
MCKYCCTBEHHBIX CITyTHUKOB

2.2.10 [Mpaktuueckne paboTel. WM3yueHue IBUKEHHS Opycka IO
HAKJIOHHOM IUIOCKOCTH TIOJ JIEHCTBHUEM HECKOJBbKUX CHIL
UccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOIIUX B
nedhopMupyeMoil IpyKUHE U PE3UHOBOM 00pasIie, OT BEJIUYMHBI
ux aedopmanuu. MccienoBanue ycaoBrii paBHOBECHS TBEPOTO
Tesa, UMEIOUIETr0 OCh BpallleHus

23 3AKOHbI COXPAHEHNU A B MEXAHUKE

2.3.1 NmMnynsc MatepuanbHO TOUKH, CUCTEMBI MAaTEPHAIIBHBIX TOUEK.
NmMmynse cuibl 1 M13BMEHEHUE UMITYJIbca Tefa

2.3.2 3akoH coxpaHenust umiyibca B UCO. PeakTuBHOE ABMKEHKE

233 Pa6ota cubl

234 MOoOITHOCTD CHIIBI

2.3.5 Kunernueckas »sHeprus MarepuaibHOM Touku. Teopema o
KMHETUYECKOU SHEPrUu

2.3.6 [lorenumaneHas sHeprus. lloTeHnumanbHas BHeprus ynpyro
nedopMupoBaHHOI mpykuHbl. [loTeHIManpHas SHEprust Tena
BOJIM3H MOBEPXHOCTH 3eMIIU

2.3.7 [loTenumanpuble W HEMOTEHIMATbHBIE CHIbl. CBA3b PaOOTHI
HEMOTEHIIMANbHBIX CHJ C U3MEHEHHEM MEXaHWYECKOW HSHEpruu
CHUCTEMBI TeJl. 3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTUU

2.3.8 VYupyrue u Heynpyrue CTOIKHOBEHHS

239 TexHuyeckue yCTpOMCTBA: IBUKEHUE PAKET, BOAOMET, KOIEp,
MPY>KUHHBINA TUCTOJIET

2.3.10 [Ipaktuueckue paboThl. V3yueHue CBS3M CKOpPOCTEW Tel Mpu
HeynpyroMm ypaape. MccienoBanue CBs3M pabOTBl CHIIBI €
M3MEHEHUEM MEXaHUYECKOM YHEPTuu Tena

3 MOJIEKVYJISIPHAA ©®U3MKA U TEPMOAMHAMUKA
3.1 OCHOBbBI MOJIEKYJIAPHO-KMHETUYECKOUW TEOPUU

3.1.1

OCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOpHUH.




bpoynoBckoe nBuxenue. Auddysus. Xapaktep ABMKEHUS U
B3aMMOJECHCTBHSI YACTHL] BEILIECTBA

3.1.2 Mogenu CcTpoeHHsI Ta30B, >XHIKOCTEM W TBEPABIX Tel H
00BsICHEHHE CBOMCTB BEIIECTBA HA OCHOBE DTUX MOJIEJIEH

3.1.3 Macca monekyn. KonuuectBo BemectBa. [locrosiHHas ABoraapo

3.14 TemnoBoe paBHOBecue. Temmnepatypa u ee usMmepenue. lllkana
teMriepatryp Llenbcust

3.1.5 Mopnens uneanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-
KUHETUYECKOW TEOPUH HIeaTbHOIO ra3a

3.1.6 AOcomoTHas TeMIieparypa Kak Mepa CpeAHe KHHETHYeCKOH
SHEPruM TEIUIOBOrO ABMXKEHHUA yacTul] ra3a. [llkana Temnepatyp
KenbBuna

3.1.7 Vpasuenue Knaneiipona - MenneneeBa. 3akoH /[anpToHa

3.1.8 l'azoBble 3akoHbl. M3ompomeccsl B HI€aIbHOM Tra3ze C
MOCTOSIHHBIM ~ KOJIMYECTBOM  BEIL[ECTBA: M30T€pMa, M30X0pa,
nu3obapa

3.1.9 TexHnueckue ycTpoiicTBa: TepMoMeTp, 6apomeTp

3.1.10 [IpakTuyeckue paboTel. MI3mMepeHne Macchl BO3ayXa B KJIACCHOM
koMHaTe. MccrnenoBaHue 3aBHCUMOCTH MEXKIy MapaMeTpamu
COCTOSIHUS pa3peKEHHOI0 ra3a

3.2 OCHOBbI TEPMOJIMHAMUKN

3.2.1 TepMmoanHaMuueckas cUCTeMA. BuyTpenHss SHEeprus
TEPMOJMHAMHUYECKON CHCTEMBI U CITIOCOOBI €€ U3MEHEHUS

322 KonnuectBo Temnotel u  pabota. BHyTpeHHssT sHeprus
0JIHOATOMHOTO MJI€aIbHOIO T'a3a

3.2.3 Buasl  Temomepenaum:  TEIUIONPOBOJHOCTH,  KOHBEKIIHS,
nznyuenue. TemnnoeMkocTe Tena. YielnpHas TEIUIOEMKOCTh
BeulecTBa. PacueT konuuecTBa TEIUIOTHI IIPU TEIUIONEpeade

324 [IepBblit 3ak0OH TepMoaMHaMUKU. [IprMeHEHME MEpBOro 3aKOHA
TEPMOJMHAMHUKH K H3omporieccam. [ padudeckas HHTepIpeTanus
paboTsl Taza

3.2.5 TennoBble MamuHbl. [[pUHIUIIBI AEHCTBHS TEIJIOBBIX MAIIMWH.
[IpeobpazoBanus FHEPIrUM B TEIUIOBBIX MamnHax. KoadduuueHt
nosiesHoro aevictBus (manee - KIIJ) TeruioBoit mammnel. [y
Kapuno u ero KITJ{

3.2.6 Bropoii 3akoH TepMonuHamuku. HeoOpaTumMocTh MpoueccoB B

npuposie. TeruioBble ABUraTeNH. DKOJIOTUYECKHE MPOOIIEMbI
TEIJI0O3HEPTEeTUKU




3.2.7

TexHudeckue yCTpOMCTBA: JBUIaTeilb BHYTPEHHEIO CrOpPaHUs,
OBITOBOM XOJIOAMIBHUK, KOHAULIMOHEP

3.2.8

HpaKTI/I‘{eCKI/Ie pa6OTBI. I/I3MepeHI/Ie yﬂCHBHOﬁ TCIINIOEMKOCTH

AT'PEI'ATHBIE COCTOAHUA BEHIECTBA. ®A30BbIE ITEPEXO/IbBI

33
3.3.1 [TapooOpa3zoBanue u KoHACHcalus. lcnmapeHune W KHIICHUE.
VnenbHas TeIIoTa apooOpa3oBaHUsI. 3aBUCUMOCTD
TEeMIIepaTypbl KUTICHUS OT JaBJICHUS
332 AOcomoTHasT M OTHOCHUTEIbHAas  BJIAXHOCTh  BO3JyXa.
Hacpliennslii map
333 Teepnoe Temo. Kpucrammuyeckue u  amopdHBIE — Tena.
AHU30TpOnUsl CBOMCTB KpHUCTAUIOB. JKuakue KpUCTaLIbL.
CoBpeMeHHbIE MaTepUalbl
334 [InaBneHne u KpUcCTaIIM3aLMs. Y IeabHasi TEIUIOTA IUIABJICHMUS.
CyOnumarust
3.3.5 YpaBHEHHE TEIJIOBOTO OanaHca
3.3.6 TexHuueckue  yCTpOMCTBA: THUTPOMETP W IMCHXPOMETP,
KaJIOPUMETP, TEXHOJIOTUH MOJTyYEHUs COBPEMEHHBIX
MaTepuasoB, B TOM YUCIIe HAHOMAaTEPHAaJIOB, U HAHOTEXHOJIOTUU
3.3.7 [TpakTuueckue paboTsl. i3MepeHne BIaKHOCTH BO3TyXa
4 SJIEKTPOAMMHAMUKA
4.1 OJIEKTPOCTATHUKA
4.1.1 ONeKTpu3alus Tel. OJeKTpudyeckuil 3apsan. JlBa Buaa
JEKTPUYECKUX 3apsI0B
4.1.2 [IpoBOAHMKH, AUDIIEKTPUKHU U TOJYyIIPOBOJHUKH
4.1.3 3aK0H COXpaHEHUS AIEKTPUIECKOTO 3apsiaa
4.14 BzaumopeiictBue 3apsanoB. 3akoH Kynona
4.1.5 DlekTpuyeckoe mnojie. HanpsskeHHOCTh 3IEKTPUUYECKOTO TTOJIS.
[TprHIMD CyIEpIIO3UIUU. JInnuu HANPSKEHHOCTH
IIEKTPUYECKOTO TIOJIS
4.1.6 Pabora cun anekrpocratnyeckoro nois. Ilorenmuan. PasHocTh
NOTEHLINAJIOB
4.1.7 [IpoBOJHUKN M JHANEKTPUKH B IOCTOSHHOM 3JIEKTPUYECKOM
nonie. J{usnekrpudeckas IpOHUIIAEMOCTh
4.1.8 OnextpoeMkocTb. KoHzIeHcaTop. DIEKTPOEMKOCTh IUIOCKOTO
KOHJIeHCaTopa. DHEPrus 3apsHKEeHHOT0 KOHIEHCaTopa
4.1.9 TexHuueckue  yCTPOMCTBA:  DJIEKTPOCKOI,  JJIEKTPOMETD,




JEKTpOCTaTUYEeCKasl 3allluTa, 3a3eMJICHHE D3JIEKTPONpHOOpPOB,
KOHJIEHCATOpP, KCEPOKC, CTPYUHBIN IPUHTEP

4.1.10

[IpakTuueckne  pabOTBHI. W3mepenne  3IIEKTPOEMKOCTHU
KOHJIEHCAaTopa

4.2

TIOCTOSHHBII DJIEKTPUYECKHUI TOK. TOKU B PA3JIMUHbBIX

CPEJAX

4.2.1 VYcenoBusl CylIeCTBOBAHUS IIOCTOSHHOIO AJIEKTPUYECKOIO TOKA.
Hcrounnku Toka. Cuna Toka. [locTossHHBIN TOK

42.2 Hanpspkenue. 3akon Oma Jy1st ydacTka 1enu

423 DJIEKTPUYECKOE CONPOTHUBIICHUE. Y IEJIbHOE CONPOTUBIICHUE
BELIECTBA

424 [TocnenoBarenbHoe, TapaieibHOE, CMEIIAHHOE COEIWHEHUE
IIPOBOJHHUKOB

4.2.5 PaGora snexrpudeckoro Toka. 3akoH Jlxxoyns - Jlenma

4.2.6 MOoONIHOCT 3JEKTPUUYECKOTO TOKA

4.2.7 anekTpolaBwkymas cuia (manmee - 3JIC) u  BHYTpeHHee
CONPOTUBJICHHE HWCTOYHHUKA TOKa. 3akoH OMa s MOJHOH
(3aMKHYTOI) 2NekTprudeckoi nenu. KopoTkoe 3aMbikanue

4.2.8 DJNIEKTPOHHAsI TPOBOJUMOCTh TBEPIBIX METAIOB. 3aBUCUMOCTD
COTPOTHUBIICHUS METaJlJIOB oT TEMIEPATypBhI.
CBepXIpoBOIUMOCTh

4.2.9 DnexTpuueckuil TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB

4.2.10 [HonynpoBoanuku. CoOCTBEHHass U MpPHUMECHAas MPOBOAMMOCTH
MOJyTPOBOIHUKOB. CaoiicTBa p-n nepexoja.
[HonynpoBoaHKUKOBBIE TPUOOPHI

4.2.11 DONEKTPUYECKUH TOK B 3JEKTPOJIUTAX. OJIEKTPOJIUTHYECKAs
Jucconuanus. JNEeKTPOIIn3

4.2.12 OnekTpuueckuii  Tok B razax. CaMOCTOSITENbHBIA U
HECaMOCTOSITEIIbHBIN paspsa. Pasnuunsie THIIBI
CaMOCTOSITENIBHOTO pa3psifga. Mounnus. 1lnazma

4.2.13 TexHuueckue yCTpONCTBA: aMIIEPMETP, BOJBTMETpP, PEOCTar,
UCTOYHUKU TOKa, AIIEKTpOHArpeBaTeIbHbIE puoopHI,
3JIEKTPOOCBETUTENIbHBIE MPUOOPHI, TEPMOMETP CONPOTUBIICHUS,
BaKyyMHbIH  JHOJA,  TEPMUCTOPbl U (POTOPE3UCTOPHI,
MOJTYTPOBOTHUKOBBIN JTNOI, TaJIbBAHUKA

4.2.14 [Ipaktuueckue paboTel. M3ydeHHWe CMENIAHHOTO COCIUHEHUS

PE3UCTOPOB.
N3mepenne OJIC wucTOYHMKA TOKAa M €ro BHYTPEHHETO
comnpotuBiieHus. HabmoaeHue anexTponunsa




Taomuma 14.2

[TpoBepsiembie TpeOOBaHUS K pe3ybTaTaM OCBOCHHUS OCHOBHOM
oOpa3oBatensHOU porpaMMel (11 kiacc)

Kon IIpoBepsiemble IPEAMETHBIE PE3YIBTATHl OCBOCHHSI OCHOBHOM
IIPOBEPSIEMOTO o0pa3oBaTebHON MPOrpaMMBbl CpeHero oouiero 00pa3oBaHus
pe3yabTaTa
11.1 JleMoHCTpHpOBaTh Ha MPUMEPax poJib U MecTO GU3UKH B (POPMHUPOBAHUU

COBPEMEHHOM HayYHON KapTHUHBI MUPA, B Pa3BUTUH COBPEMEHHONW TEXHUKHU
U TEXHOJOTHH, B MPAKTHUYECKOW IEATEIbHOCTH JOJIEH, IEIOCTHOCTh U
€MHCTBO (PU3MYECKOM KapTHHBI MUpPa

11.2 Y4uThIBaTh TPAaHUIBI NPUMEHEHUS H3YYEHHBIX (H3UUECKUX MOJETCH:
TOUYCYHBIH 3JIEKTPUYECKUH 3apsill, sJepHas MOJAEIb aTOMa, HYKJIOHHAs
MO/I€JIb aTOMHOT'0 Si/ipa MPH pelieHNH (PU3NIECKHX 3314

11.3 PacnioznaBats gusndeckue ssBneHUS (TIPOIECCHI) U OOBICHATH NX HA OCHOBE
3aKOHOB DJJIGKTPOJMHAMUKM U KBAHTOBOM (U3MKH: DBJIEKTpHUECKas
MIPOBOJIUMOCTD, TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEUCTBUS
TOKa, B3aUMOJICHCTBUE MATHUTOB, JIEKTPOMAarHUTHAsI UHIYKIIUS, TEHCTBIE
MarHMUTHOTO TIOJIsI Ha TPOBOJHUK C TOKOM H ABWKYIIMICS 3aps,
AIIEKTPOMAarHUTHBIE KoseOaHus u BOJIHBI, MPSIMOJIUHEITHOE
pacmpocTpaHeHHE CBeTa, OTpaXK€HUe, MpeloMIieHue, WHTepdepeHIus,
mudpakus U NOoJasSpU3alisl CBeTa, JUCHepcus cBeTa, (OTOAIEKTPUIECKUI
s dekr (hotoaddexT), cBeToBOE HaBIeHNE, BOSHUKHOBEHUE JTHHEHYATOTO
CIEKTpa  aromMa  BOJOpOJA, €CTECTBEHHas U  HCKYCCTBEHHas
pPaOaKTUBHOCTH

11.4 OrnuceiBaTh 3YUYEHHBIE CBOMCTBA BEILIECTBA (JIEKTPUUECKUE, MATHUTHBIE,
ONTHUYECKUE, DJIEKTPUUECKYI0 MPOBOJAMMOCTh pA3IUYHBIX Cpell) H
AIIEKTPOMArHUTHBIE  SIBJICHUS  (MIPOLECCHI), HCIONB3ys  (pusnyeckue
BEJIMUMHBI: AIEKTPUUYECKUH 3apsl, CHila TOKa, JJIEKTPUUECKOe HaMpsKEHHE,
AIIEKTPUYECKOE COINPOTUBIIEHUE, pa3HOCTh moreHuuanos, JJ(C, pabota
TOKa, WHIYKIUS MarHuTHOro moJsi, cuia Awmrmepa, cuia Jlopenna,
UHIYKTUBHOCTH KaTYIIKH, SHEPTHS JIEKTPUYECKOTO U MAarHUTHOTO MOJIEH,
NepUoj M YacToTa KoyiebaHUil B KoieOaTeJIbHOM KOHTYpE, 3apsii U cuia
TOKa B TIPOLECCE TapMOHMYECKUX JJIEKTPOMArHUTHBIX KOJIEOAHUH,
boKycHOE pacCTOsIHME W ONTHYeCKas Cuia JIMH3bI; MpPU  OMHCAHUU
NPaBUIBHO TPAKTOBATh (PM3WYECKHI CMBICI HMCIOIb3yEMbIX BEUYMH, UX
0003HaYeHUSI U €IUHHIIbI; yYKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO
($U3UUECKyI0 BETMUMHY C IPYTHMHU BEIUYHMHAMU

11.5 OnuchiBaTh M3y4YCHHbIE KBAHTOBBIC SIBJICHUS WU MPOLECCHI, HCIOJIb3Ys
buznyecKre BeIMYUHBL: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, IJTMHA BOJIHBI
M YacTOTa CBETa, JHEPrus M HMMIYJIhC (HOTOHA, MEPHOJ MOoypacrhaja,
SHEpPrusi CBA3M ATOMHBIX siiep; MpPH ONHUCAHUU MPABHWIBHO TPAaKTOBAThH
(GU3HYECKUI CMBICI UCTIONB3YEMBIX BETMYHH, UX 0003HAYCHUS U STUHUIIBL;
yKa3bIlBaTh (POPMYJIbI, CBSI3bIBAIOIIME JAHHYIO (PU3MUECKYIO BEIMYUHY C
JPYTHUMH BETMYHMHAMH, BEIUUCIISTH 3HAUCHNE (PU3UUYECKON BEITMIMHBI




11.6

AHanu3upoBaTh PU3NUECKHE IPOLECCHI U SIBICHHUS, UCIIOJIb3YS PU3NYECKUE
3aKOHBl M MNPUHIMUNBL 3akoH OMa, 3aKOHBI IIOCJIEOBATEIBHOTO U
HapajuIeJIbHOTO COEIMHEHUS ITPOBOIHUKOB, 3aKoH JIkoyis - JIeHna, 3akoH
JIEKTPOMAarHUTHOW MHIYKIIMH, 3aKOH NPSAMOJIMHENHOTO pPaclpOCTpaHEHUs
CBETa, 3aKOHbI OTPAXKEHMsI CBETA, 3aKOHBI IIPEJIOMJICHUSI CBETA, YPAaBHEHHE
OnHireiiHa a1 Gorodddexra, 3aKOH COXpPAHEHUS SHEPrUH, 3aKOH
COXPaHEHMsI UMITyJIbCa, 3aKOH COXPAHEHHUs IEKTPUUECKOro 3aps/ia, 3aKOH
COXPaHEHHs MacCOBOI'0 UMCIIA, MOCTYJaThl bopa, 3aKOH paguoakTUBHOIO
pacmnaja; mpu 3TOM pPa3jindaTh CIOBECHYIO (DOPMYJIUPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOEe  BbIpaXEHHWE M ycJIoBHS  (TpaHMLBI, 0O0JIacTH)
MPUMEHUMOCTH

11.7

OHpC}IGJ’IHTB HampaBJICHUEC BCKTOpa MWHAYKOWHM MArHuTHOTO  ITOJIA
IMPpOBOAHHKA C TOKOM, CHUJIbL AMnepa " CHUJIbI HopeHua

11.8

CTpouTh W OINHUCHIBATh U300paKEHHE, CO3[aBAEMOEC TUIOCKUM 3EpKalioM,
TOHKOU JTUH30H

11.9

BEIMONHATE 3KCIIEPUMEHTHI IO UCCIIEIOBAHUIO (DU3MUYECKUX SIBICHUN H
mponecCcoB € UCITOJIBb30BAHUCM NIPAMBIX U KOCBCHHBIX H3MepeHHﬁ; IIpu 5TOM
dbopmyaupoBaTh podaemMy (3a7avy) U TUTIOTE3y yIeOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY U3 MPEIOKEHHOTO 000pYA0BaHUS, TPOBOAUTD OIBIT
1 GOpPMYJIUPOBATH BHIBOJIBI

11.10

OcyuiecTBiIATh NpsMble M KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEJINYMH;
IpU 3TOM BBIOMpPATh ONTUMAIBHBIA CIOCOO0 M3MEPEHUs M HCIONb30BaTh
M3BECTHBIE METO/BI OLIEHKH MTOTPEIIHOCTEN N3MEPEHUN

11.11

HccnenoBaTh 3aBUCHMOCTH (PM3MYECKUX BEIMYUH C HCIOJIB30BAaHUEM
NPSMBIX U3MEPEHUH; IPU STOM KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCUPOBATH
pe3yJabTaThl IMOJYYEHHOW 3aBHCHMOCTH (DPM3MYECKMX BEIMYUH B BUJE
TaOIUI U TPaHKOB, A€TaTh BHIBOBI 10 Pe3yJIbTaTaM MUCCIIETOBAHUS

11.12

CoOumo1aTh mpaBuiia 0€30MacHOTO TPyAa MPU TPOBEACHHH UCCIICIOBAHMIA
B paMKax Y4eOHOro OSKCIIEPHUMEHTa, Y4eOHO-HUCCIIEIOBATCIbCKOW H
MIPOSKTHOM JEATEIHLHOCTH C UCIOIB30BAHUEM HU3MEPHUTEIHHBIX YCTPOUCTB
1 1ab0paTopHOTO 000PYIOBAHUS

11.13

Pemate pacyeTHble 3ajjaud C SIBHO 3aJaHHOM (HU3MUECKOW MOjenbo,
UCTIONB3Ys (PU3NYECKHE 3aKOHBI U TIPUHIIHMITEI, HA OCHOBE aHAJIN3a YCIIOBHS
3aJjauu BBIOUPATh (PU3NYECKYIO0 MOJIENb, BBIIEIATh (PU3HMUECKUE BETMUUHBI
1 (QOopMyInbl, HEOOXOAWMBIE IJISi €€ PElICHHs, NMPOBOIUTH PACUETHl H
OLIEHUBATh PEAIbHOCTH MOJIyYE€HHOT O 3HaUeHUs (PU3HMUECKON BETMUMHbI

11.14

Pemate KaueCTBEHHbIE 3a7a4u: BBICTPAUBAThH JIOTUYECKHU
HEMPOTUBOPEUMBYIO IEMOYKY PACCYKICHUH C ONOPOM Ha HU3YYCHHBIC
3aKOHBI, 3AKOHOMEPHOCTHU U (PU3UUECKHE SBICHUS

11.15

Hcnonb3oBaTh  IpU  pelIeHUH  Y4eOHBIX  3a7ady  COBPEMEHHBIE
MH(GOPMALMOHHBIE  TEXHOJIOTMM JUIsl  TOUCKA, CTPYKTYpHUPOBAaHMS,
UHTEpIpeTallid M TpeJICTaBIeHUs] Yy4eOHOH M Hay4YyHO-TIOMYJISPHOM
uHbOpMalluK, TMOJYYEHHON W3 pa3IMYHBIX MCTOYHUKOB; KPUTHUYECKH
aHAJTM3UPOBAThH MOJTy4aeMyI0 HHPOPMALIUIO




11.16 OOBSACHATh TNPUHIUMBI JEHCTBUS MAIIUH, NPUOOPOB M TEXHUYECKUX
YCTPOWCTB; pa3luyaTh YCJIOBUS HX O€30MacHOr0 MCIOJIb30BaHHUS B
IOBCEIHEBHOM KU3HU

11.17 [TpuBOIUTH MPUMEPHI BKJIa/1a POCCUNCKUX U 3apyOeKHBIX yUEHBIX-(PU3NKOB
B pa3BUTHE HAayKd, B OOBSCHEHHME IPOLIECCOB OKPYXKAIOIIEro MHUpA, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTUN

11.18 Hcnonb3oBaTh TeOpeTHUYECKUE 3HAHUS 1O (PU3KKE B TTOBCEAHEBHOM KU3HHU
Ui o0ecrieyeHus 0€30MacHOCTH IpH  OOpamieHuH ¢ NpudbopaMu U
TEXHUYECKUMHU YCTPOICTBAMHU, JUIsl COXPaHEHUS 310pPOBbS U COOIOICHUS
HOPM DKOJIOTUYECKOTO MOBEJEHUS B OKpPYIKaIoIEeH cpene

11.19 Paborare B rpynme C BBIIIOJHEHUEM pa3JIMYHBIX COLMAIBHBIX pOJIEH,
IUTAHUPOBATh pabOTy IPYIIbI, PALIMOHAIBHO paclperensaTh 00s3aHHOCTH U
IUIAHUPOBATh JESATENBHOCTh B HECTAHJAPTHBIX CHUTyalUsX, aJEKBAaTHO
OLICHMBAaTh BKJAJ KaXJOr0 W3 YYaCTHUKOB TpYNIbl B pEIIECHHUE
paccMmaTtpuBaeMoi mpooIeMbl

Tabmuma 14.3

[TpoBepsiembie ameMenThI coaepkanus (11 kmacc)

Kox Kon [TpoBepsiembIe 3JIEMEHTBI COJEPIKAHMS
pasziena | mpoBepsieMor
0 DIIEMEHTA
4 OJIEKTPOAUHAMUKA
4.3 MATHUTHOE ITIOJIE. SJIEKTPOMAT'HUTHAA UHAYKIA
4.3.1 ITocTossunble MarHuTHL. B3anMoeiicTBHE MOCTOSIHHBIX MATHUTOB
4.3.2 MaruautHoe mnosie. Bekrtop MarHuTHOM uUHAYKUMH. [IpuHimn

cynepno3uiuu. JIntHuM MarHuTHoM MHAyKuuu. Kaptuna nuHui
MarHUTHOM MHAYKIMH MOJISl TOCTOSIHHBIX MAarHUTOB

433 MarautHoe nosie NpoBOJHMKA ¢ TokoM. KapTuHa nuHui noss
JUTMHHOTO TIPSIMOTO TPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOTO
IPOBOJHMKA, KaTymkud ¢  TokoM. Omneir  Opcrena.
BzaumopeiicTBre MpOBOJHUKOB C TOKOM

43.4 Cuna AMrmepa, ee MOJlyJIb U HalpaBJICHUE

4.3.5 Cuna JlopeHua, ee MOAyJb W HampaBieHue. J[[BukeHue
3apsKEHHOW YacTHUIbI B OJTHOPOJIHOM MarHUTHOM mojie. PaGora
cuiibl JIopeHia

436 SIBlieHUE AIEKTPOMAarHUTHOU HHAYKIIUU

4.3.7 [ToTok BeKTOpa MarHUTHON WHIYKIIMH

4.3.8 OJ1C unaykuuu. 3aKOH 31€KTPOMarHuTHOM MHAYKIUU Papanes




4.3.9 Buxpeoe snexktpuueckoe nosie. I1C MHAYKIIMU B TPOBOTHUKE,
JBUKYIIEMCS IOCTYIIATEIbHO B OJJTHOPOJHOM MarHMTHOM I10JI€

4.3.10 [IpaBuio Jlenna

4.3.11 WNHnykTuBHOCTE. SIBnenne camonnaykuuu. J/1C camonHIyKIuu

4.3.12 OHeprus MarHUTHOT'O TOJISl KaTyIIKU ¢ TOKOM

4.3.13 DIIEKTPOMArHUTHOE T0JIe

4.3.14 Texauueckue YCTpOWCTBA: MTOCTOSTHHBIE MarHuThlI,
3JIEKTPOMArHUTHI, 3JIEKTPOJIBUTATEIb, YCKOPHTEIH

OJICMCHTAPHBIX YaCTUIL], MHAYKIWMOHHAA IICYb

4.3.15 [IpakTuueckue padotsl. M3yueHre MarHuTHOro MOJISl KaTyIIKU €
TokoM. MccnenoBanue 1eficTBHS MOCTOSHHOTO MAarHUTa Ha paMKy
¢ TokoM. MccneioBanme sSBJICHUS IIEKTPOMArHUTHON HHIYKIIUU

KOJIEBAHUA 1 BOJIHBI

5.1

MEXAHUYECKHUE U SJIEKTPOMAT'HUTHBIE KOJIEGAHUS

5.1.1 KosnebarensHas cucrema. CBoOoHbIE KOJIeOaHUs.
I'apmonnueckue konebanus. Ilepuon, dactora, aMIUIUTYIda M
¢aza xoyeOaHui

5.1.2 [IpyXuHHBIA MassTHUK. MaTeMaTHYECKUI MaSTHUK

5.1.3 YpaBHEHHE TapMOHHMYECKHX KoJjieOanui. KuHematmdeckoe w
JTUHAMHYECKOE OMMCAHUE KOJICOATEITLHOTO JIBUKCHUS

5.1.4 [IpeBparnienue sHEpPrun NMpu rapMOHUYECKUX KosiebaHusx. CBs3b
aMIUTUTYABl KOJIeOaHW UCXOAHOW BENIUYUHBI C aMILTUTYJaMHU
KoJIeO0aHUH €€ CKOPOCTH U YCKOPCHHS

5.1.5 Konebarenpbiii  koHTYp. CBOOOAHBIE  3JIEKTPOMArHUTHBIC
KoneOaHusi B HMJAeaJbHOM KojeOaTelnbHOM KOHTYpe. AHAIOTHs
MEXTy MEXaHUYCCKUMH M JICKTPOMArHUTHBIMHA KOJICOAHUSMHU.
®opmyiia Tomcona

5.1.6 3aKOH COXpaHEHHs] JHEPTMH B HICAITBHOM KOJIeOaTeIIbHOM
KOHTYpE

5.1.7 Brinyxnennbie MEXaHUYECKUE KOJIeOaHU. Pe3onanc.
Pe3onancnass kpuBasd. BbIHYXIEHHbIE 3JIEKTPOMArHUTHBIC
KoeOaHusl.

5.1.8 ITepemennsbIit Tok. CUHYCOUATBHBIN TIEPEMEHHBIN TOK.

5.19 MOoOIIHOCTh EPEMEHHOTO TOKA. AMIUIUTYJAHOE U ACHCTBYIOIIEE

3HAYCHHUC CUJIbI TOKA U HAIIPSXKCHUA

5.1.10 Tpanchopmarop. IIpousBoncTBo, mepemada W TOTpeOIeHUE
JNEKTPUYECKON  DHEPruU.  ODKOJNOTUYECKHE  PUCKH  TpHU
MIPOU3BOJICTBE ANEKTPUUECKON JSHEPTUMU. Kynbrypa




HCITIOJIb30BAHHA SJICKTPOSHEPTIHU B HOBCCHHGBHOP'I KU3HU

5.1.11

Texaudeckue ycTpoicTBa: ceiicmorpad, 3JIeKTpHIECKHI 3BOHOK,
JIMHUM DJIEKTponepeaay

5.1.12

[IpakTuyeckue pabotel. McciaenoBaHue 3aBUCHUMOCTH TEpHOJA
MaJbIX KojieOaHuM rpy3a Ha HUTHU OT JJIMHBI HUTH U MacChl Ipy3a.
HccnenoBanue nepeMeHHOro TOKA B LIENM U3 IOCIEN0BATENBHO
COEIMHEHHBIX KOHJIEHCATOpa, KaTYIIKU U pe3ucTopa

MEXAHUYECKUE N SJIEKTPOMAI'HUTHBIE BOJIHBI

5.2

5.2.1 MexaHnudeckre BOJIHBI, YCJIOBHUs pacrpocTpaHeHus. I[lepuon.
CkopocTh pacnpocTpaHeHHsl U JuIMHA BoJIHBL. [lomepeunsle u
IIPOJOJIbHBIE BOJIHBI

522 WnTepdepenus u audpakiums MEXaHHYECKUX BOJIH

523 3Byk. CkopocTh 3ByKa. ' poMkocTh 3Byka. Bricota ToHa. TemOp
3ByKa

524 ONeKTpOMarHUTHbHIE BOJIHBI. VYcenosus W3IIy4EeHUS
3JIEKTPOMAarHUTHBIX BOJIH. B3anMHas opuenTtanus Bekropos E, B
u V' B 57IeKTPOMArHUTHON BOJIHE B BaKyyMe

5.2.5 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPaXE€HHUE, IIPETOMIICHUE,
nonsipuzauusi, audpakuusa,  uHTepdepenuus.  CKOpocTh
AJEKTPOMAarHUTHBIX BOJIH

5.2.6 [Ixamna 3JIEKTPOMAarHUTHBIX BOJIH. IIpumeHeHue
9JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

5.2.7 [IpyHIMOBI  paagMOCBS3M M TeleBUICHUS. Panuosnoxaius.
DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKaroLIe cpeibl

5.2.8 TexHuyeckue  yCTpOWCTBA:  MYy3bIKaJbHbIE  HHCTPYMEHTHI,
yJIBTpa3ByKOBasl IUAarHOCTUKAa B TEXHHUKE W MEIUIMHE, pajap,
pPaAMONIPHUEMHHUK, TEICBU30p, aHTeHHA, TenedoH, CBY-meun

53 OIITUKA

5.3.1 [IpsimonuHeNHOE pacpoCTpaHEHHUE CBETA B OJJHOPOJIHOW Cpelie.
JIyd cBera

532 Otpakenue cBeTa. 3aKOHbI OTpaxkeHHsa cBeTa. llocTpoenue
M300paKeHH B MJIOCKOM 3epKajie

533 [Ipenomiienue cBeta. 3aKOHBI IpeIoMIIeHUS cBeTa. AOCOJIIOTHBIN
MIO0Ka3aTelNb MPEJIOMIICHUS

534 [lonHoe BHyTpeHHee oTpaxeHue. [IpenenpHBI yrosn IMOJHOTO
BHYTPEHHETO OTPa)KCHHUS

5.3.5 Hucniepcus cBera. CrioxkHbIN cocTaB Oenoro ceera. L{Bet




53.6

ColOuparoriiue ¥ pacceuBarolIue JIMH3BL. TOHKas JIMH3A.
@DOKyCHOE pacCTOSHUE M ONTHYECKas CHJIa TOHKOW JIMH3BI.
[TocTtpoenne n300pakeHW B COOMPAIOIMIUX W PACCEHUBAIOIINX
nuH3aXx. DopMyna TOHKOW JHUH3bI. YBEITUYEHHE, HaBacMoe
JIMH301

5.3.7 IIpenensr TpUMEHUMOCTH TEOMETPUUYECKOM ONTHKU

5.3.8 WNutepdepeniius cBera. KorepeHTHbIE HCTOYHHKHU. Y CIIOBHUSA
HAOII0/IEHUSI MAKCUMYMOB U MUHUMYMOB B UHTEP(EPEHITMOHHOM
KapTHHE OT JIBYX CHH(}a3HBIX KOTEPEHTHBIX UCTOYHUKOB

5.3.9 Hudpakuus cBera. [[udpakinuonHas pemieTka. Y CIOBHE
HAOMIOJIEHUST  TJIaBHBIX ~ MaKCHMyMOB  MpU  MaJeHUU
MOHOXPOMAaTHYECKOT0 CBETa Ha JU(PPAKIIMOHHYIO PELHIETKY

5.3.10 [Tonsipuzanus cBeta

5.3.11 TexHuyeckue  ycTpoiicTBa: OukM, Jyma, QoTroanmnapar,
MPOCKIIMOHHBIN amnmapar, MUKPOCKOII, TEJIECKON, BOJIOKOHHAS
ONTHKA, TUPPAKIIMOHHAS PELIETKA, MOIIPOUI

5.3.12 [Ipaktuueckue paboTel. M3mMepeHue mokaszaTelns MperToMIICHUSI.

HccnenoBanue CBOWMCTB m300pakeHW B JuH3aX. HaOmroneHue
JUCTIEPCUU CBETA

BJIEMEHTbI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6
6.1 ['paHuIBl IPUMEHUMOCTH KJIaccHYecKo MexaHuku. [locTynmaTsl
TEOPUN OTHOCHUTEIHHOCTH: MHBAPHUAHTHOCTH MOJYJS CKOPOCTH
CBETa B BaKyyMe, IPUHIIUIT OTHOCUTEILHOCTH DWHINTEITHA
6.2 OTHOCHUTENBHOCTh OAHOBPEMEHHOCTH. 3aMEIJIEHHE BPEMEHHM U
COKpAIl[EHUE JITTUHBI
6.3 DHeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIbI
64 CBsI3b MacChl C SHEPTHEH M WUMITYJIbCOM CBOOOJHON YaCTHIIBI.
DHeprus MoKosi CBOOOTHOM YaCTHIIBI
7 KBAHTOBAS ®U3UKA
71 OJIEMEHTHI KBAHTOBOU OIITUKA
7.1.1 ®oronsl. Popmyna Ilnmanka cBa3u 3Hepruu (OTOHA C €ro
4acTOTOU. DHEPrUs U UMIYJIbC POTOHA
7.1.2 OtkpbiTue W uccnenoBanue (orordpdexra. Onbiter AT
CroneroBa. 3akoHb! hoTorhdexTa
7.1.3 VYpaBuenne DitHmreiHa s pororddexra. "Kpacnas rpanuma"
dororddekra
7.1.4 Hasnenue cera. OnbitTel I1.H. JIeOeneBa
7.1.5 XUMHYECKOe JIEUCTBHUE CBETA




7.1.6

Texunueckue  ycTpoilctBa:  (OTOI/MEMEHT,  (POTONATUUK,
coJHeyHast 6aTapesi, CBeTOHO

72 CTPOEHHUE ATOMA

7.2.1 Monens atoma Tomcona. OnbiTel Pezepdopaa mo uccnegoBanmio
cTpoeHus aroma. [Inmanerapnas mozenb aroma

7.2.2 [Toctynatel bopa. Wsnydenwe u morjomeHre (OTOHOB TpH
IIepexoqe aTomMa C OJHOIO YpOBHs 3HEPrMU Ha JApyrou. Buusl
criekTpoB. CEeKTp ypOBHEW SHEPTUU aTOMa BOAOpOAa

7.2.3 BoaHoBbIe CBOMCTBA  YacCTHII. Bomuer  ne Bbpoits.
KopmyckymnsipHo-BosiHOBOM yanu3Mm. Judpakiust 31eKTpOHOB
Ha KpHUCTaIax

7.2.4 CrnoHTaHHOE€ UM BBIHYXKACHHOE U3JIy4Y€HHE. YCTpPOWCTBO U
IPUHLIKI PabOTHI Jiazepa

7.2.5 TexHnueckue YCTpPOMCTBA: CIIEKTpaIbHbIN aHanm3
(cmiekTpockor), Jlazep, KBAHTOBBIN KOMITBIOTEP

7.2.6 [Ipaktuueckue pabotel. HabmoneHue TuHENYaToro crekTpa

73 ATOMHOE APO

7.3.1 MeToab! HaOMIOICHHS U PETHCTPALIMU 3JIEMEHTAPHBIX YACTHIL

7.3.2 OtkpeiTHe  paguoakTUBHOCTH. OmbiTel  Pesepdopma mo
OTIpE/ICNICHUIO COCTaBa PaJMOAKTUBHOrO u3iny4yeHus. CBOMCTBa
anbda-, 6era-, raMmMa-u3IIydeHUs. BiavsiHie painoOaKTUBHOCTH Ha
YKUBBIE OPraHU3MbI

7.3.3 OTkpeITHE TPOTOHA W HeWTpoHa. HykiioHHas wmopens sapa
Ieitzenbepra - MBanenko. 3apsin sapa. MaccoBoe 4ucio sipa.
N3oronsl

7.3.4 Anbda-pacnian. DNEKTPOHHBIH M TO3UTPOHHBIN OeTa-pacmal.
lNamma-n3nydenue. 3akoH paJuoaKTUBHOTO pacnaa

7.3.5 DHeprus CBSA3U HYKJIOHOB B sizipe. SnepHblie cuibl. Jledext macchbl
aapa

7.3.6 Snepubie peakuuu. JleneHue U CUHTES sJIep

7.3.7 Snepubiii peakrop. Tepmosinepubiii cunrtes. IIpoGnemsr u
NEPCIIEKTUBBI SIIEPHON SHEPreTUKU. DKOJIOTUYECKUE AaCIIEKThI
SIIEPHOM SHEPrETUKH

7.3.8 DnemMeHTapHbIe YaCTHLIBI. OTtkpbiTHE MO3UTPOHA.
DyHIaMEHTaIbHbBIE B3aUMOJICUCTBUS

7.3.9 TexHuueckue yCTpOMCTBa: J03UMETp, Kamepa Bubcona,
SJIEPHBINA PeakTop, aTOMHast bomMba

7.3.10 [Ipaktuueckne pabGotsl. HccnenoBanue TpekoB dyacTuil (110




rOTOBBIM (poTorpadusim)

OJIEMEHTbBI ACTPOOU3NKN

8.1

Bun 3Be3gHoro He6a. Co3Be3aus, sipKUE 3BE3[IbI, TUIAHETHI, MX
BUIUMOE IBIKEHUE

8.2

Conneuynas cucrtema. Ilmanersl 3emHol rpynnel. [lnaHeTsl-
TUTaHThl M UX CIIyTHUKH, KapJIMKOBbIE IUIAHETHl. Maible Tena
ConHeyHON cuCTEMBI

8.3

Comnnne, ¢potoctepa u atmocdepa. CorHedHAs] AKTHBHOCTh

8.4

Ncrounuk sneprun CosHua U 3B€311

8.5

3Be3/bl, UX OCHOBHBIE XapaKTEPUCTUKHU: Macca, CBETHMOCTb,
paguyc,  TemmepaTrypa, HMX  B3auMOCBs3b.  Jlmarpamma
"CIIeKTpalbHBI  KJACC - CBETUMOCTH". 3BE3Ibl TJIaBHOM
MTOCJIEIOBATEILHOCTH. 3aBUCUMOCTh ''Macca - CBETHMOCTB'" IS
3B€3]1 [JIaBHOM IMOCJIEIOBATEIILHOCTH

8.6

BuyTpennee crpoenue 3Be3n. COBpeMEHHbIC IPEICTABICHUS O
NPOUCXOKACHUH U dBorory CONHIA W 3BE3/A. DTambl JKU3HH
3BE3]

8.7

Mueunblii [lyte - nHama [Mamaktuka. CroupanbHas CTPyKTypa
lanaxktuku, pacnpeneneHue 38e31, raza u nsuid. [lonoxenue u
newkenne Connma B [amaktuke. I[lmockas u cdepudeckas
noacucTemsl ['anakTuku

8.8

Tunel ranaktuk. PaguoranakTuku U KBa3apbl. UepHbIe AbIPHI B
AIpax TaJaKTUK

8.9

Bcenennas.  Pacmmpenue  Bcenennoil.  3akon  Xab0:a.
Pazberanue ramaktuk. Bo3pact u pagmyc Bcenennoii, teopus
Bbosbmioro B3peiBa. Mogens "ropsiueit Beenennoit". PenukroBoe
H3Iy4YECHHUE

8.10

Macmtabnass ~ cTpykTypa  BcemenHoil.  MeraranakTuka.
HeperenHsle npo01eMbl aCTPOHOMHUU
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