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115.1. ®enepanbHas pabouas mporpamma o y4yeOHomy npeamery "®duszuka" (6a30BbIi
YPOBEHb) (Iajiee COOTBETCTBEHHO - IIporpaMma 1o ¢pusuke, Gprusnka) BKIIOYAET NOSCHUTEIBHYIO
3aIlUCKY, COJepKaHUEe O0YUEHNs, INITAHUPYEMBbIE PE3YJIbTaThl OCBOCHUS IPOTPAMMBI IO (hH3HKeE.

115.2. TloscHuTenbHasl 3amUCKa OTpa)kaeT OOIIHME IETW W 3aJauyd HM3y4YeHHS (PHU3UKH,
XapaKTePUCTHKY ICUXOJOTHYECKUX MPEINOCHUIOK K €ro M3y4eHHIO0 0O0ydJarolUMUCs, MECTO B
CTpPYKType y4eOHOro IUIaHa, a TakKe IOAXOAbl K OTOOpY coepKaHHUs, K OIpeIeiIeHHUIO
IJIAHUPYEMBIX PE3yJIbTATOB.

115.3. Copepxxanue oOy4YeHHS PpPAacKpbIBa€T COJAEp)KaTeIbHbIC JIMHWUU, KOTOPHIE
MpeUIaraloTcs A 00s3aTeIbHOTO M3YyUYeHHS B KaXJIOM KJlacce Ha ypOBHE CPEJHEro OOIIero
oOpa3oBaHwUsI.

115.4. Ilmanupyemble pe3yabTaTbl OCBOCHHS MPOrpaMMbl 1O (U3HMKE BKIIOYAIOT
JMYHOCTHBIE, METAINpeIMETHbIE PE3yJIbTaThl 3a BeCh IepuoJ OOyueHHs Ha YPOBHE CPEIHEro
obmero o0pa3oBaHMs, a TaKXKe INPEIMETHBIC IOCTHKEHHUS OOYYarolIerocsi 3a KaXIbld IO
00yUeHHSL.

115.5. IHosicHUTEIbLHAA 3AIIUCKA.

115.5.1. IIporpamma 1o ¢u3uke 0a30BOro YpOBHS Ha YpPOBHE CpEIHEro O0OIIero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IOJOXKEHUH W TpeOOBaHWI K pe3ylbTaTaM OCBOCHHS
OCHOBHOM oOpazoBarenbHOM mporpammel, npeacrabieHHbix B ®I'OC COO, a takxke ¢ y4eToM
denepanbHOl paboyeil MporpaMMbl BOCHUTAHHMS W KOHIIEMLUW TPENnoJaBaHus Yy4eOHOTO
npenMera "®usnka" B 00pa3oBarenbHbIX opranuzanusax Poccuiickoit denepanuu, peanusyomux
OCHOBHBIE 00pa30BaTeIbHbIE TPOIPAMMBI.

115.5.2. Coneprkanue mporpaMmsl o (pU3MKe HAIMpaBiIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOHM KapTHHbI Mupa oOydarouuxcs 10 - 11 kmaccoB nmpu o0yueHun ux usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JESATENIbHOCTHOIO 1oaxo/a. IlporpamMmma no pu3nke cooTBETCTBYET
tpeboBanusiM OPI'OC COO k miuaHUpPyEeMBbIM JMYHOCTHBIM, MPEIMETHBIM U METallpeIMETHBIM
pe3ynbTrataM OOy4eHHs, a TaK)K€ YUHUTHIBAET HEOOXOJMMOCTb pPeaH3aluu MEXIPEIMETHBIX
CBsi3el (PM3UKM C €CTECTBEHHO-HAyYHBIMHM Y4eOHBIMH IpeaMeTaMu. B Hell omnpenensiorcs
OCHOBHBIE 11U U3Yy4eHUs (U3MKH Ha YPOBHE CpelHEro oodmero oOpa3oBaHUS, IJIaHUPYEMbIE
pe3yabTaThl OCBOEHHS Kypca (GU3UKHU: IMYHOCTHBIE, METANPEAMETHBIE, TpeIMETHbIE (Ha 6a30BOM

YpOBHE).

115.5.3. TIporpamma o (hM3HKe BKITFOUAET:

[Inanupyemble pe3ynbTaThl OCBOEHHS Kypca (U3MKM Ha ©0a30BOM ypOBHE, B TOM 4HCIIE
MIpEeIMETHBIE PE3yIbTAThI IO TOAAM O0yUYCHHUS;

Coneprxanne yaeOHoro npenmera "dusuka" mo rogam o0yueHus;

115.5.4. Tlporpamma 1o (pU3HKE MOKET OBITH HCIIONH30BaHA YUUTENSIMU KaK OCHOBA s
COCTaBJICHHS CBOMX pabounx mporpamm. [Ipu pa3paboTke pabodeit mporpaMmMbl B TEMAaTHIECKOM
TUTAHUPOBAHUH JIOJDKHBI OBITh YUTEHBI BO3MOKHOCTH MCIIOJIb30BAHUS DIEKTPOHHBIX (IIM(PPOBBIX)
0o0pa3oBaTeNbHBIX  PECYpPCOB,  SBISIIOMIMXCA  yUYCOHO-METOIUYCCKUMH  MaTepHallaMu
(MyJIbTUMEIMHHBIE TPOTPAMMBI, JJIEKTPOHHBIE Y4YeOHUKH U 33JaYHHUKH, OJICKTPOHHBIC
OMOIMOTEKH, BUPTyaJIbHBIC JIA0OPATOPHH, WIPOBBIC MPOTPAMMBI, KOJUICKIHUHA ITHU(PPOBBIX
00pa3oBaTeNbHBIX pecypcoB), peaTn3yIIUMU T TaKTHYECKUE BO3MOYXHOCTH



I/IH(I)OpMaLII/IOHHO-KOMMYHI/IKaLII/IOHHI:IX TCXHOJIOI“PIfI, COACPIKAHUC KOTOPLIX COOTBCTCTBYCT
3dKOHOAATCIILCTBY 00 O6pa3OBaHI/II/I.

115.5.5. TIporpamma 1o ¢pu3MKe MPEAOCTABISIET BO3MOXKHOCTD IS PEATU3alUH Pa3THIHbIX
METOJIMYECKUX TMOJXOJ0B K OpraHu3anuu oOy4deHus (uU3MKe NpU YCIOBUU COXpaHEHUs
00513aTeNIbHON YaCTH COZIEpKaHMs Kypca.

115.5.6. ®usuka kak Hayka 0 HauOoJyiee OOIIMX 3aKOHAX MPUPOJBI, BBICTYIAasl B KaU4eCTBE
y4e0HOro IpeIMeTa B IIIKOJIe, BHOCUT CYIICCTBCHHBIN BKJIa/l B CHCTEMY 3HAHHUH 00 OKpYKaromeM
mupe. LIkoapHBIA Kypc (QU3HKU - CUCTEMOOOPA3YIOUIUI ISl €CTECTBEHHO-HAYUHBIX YUEOHBIX
MIPEIMETOB, MOCKOJIBKY (PU3NYECKUE 3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB U SBJICHUMN, N3y9aeMbIX
XuUMUen, Ouonoruei, pusmdeckoi reorpadueld u actpoHoMuen. Mcmonab30BaHHE W aKTHBHOE
MPUMEHEHHE PU3NYCCKUX 3HAHUH ONPEIeIsIeT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOIOTHIA
B cdepe SHEPreTUKH, TPAHCIOPTA, OCBOCHHUS KOCMOCA, MOJIYyUYEHHUS HOBBIX MaTEpHaliOB C
3aJlaHHBIMH CBOMCTBaMH U ApyruX. M3ydeHne GU3NKN BHOCUT OCHOBHOMW BKJIaJ B ((OPMHUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTHHBI MHUpa oOydaromuxcs, B (opMupoBaHHE YMEHUIl MPUMEHSTh
Hay4YHBIA METO/I MIO3HAHUS TIPH BBHIMOJHEHUU UMHU YUE€OHBIX UCCIIEIOBAHUI.

115.5.7. B ocHOBY Kypca (pU3UKH Ui yPOBHS CPEAHETO 0011ero 00pa30BaHUs MOJIOKEH Pl
UJei, KOTOpble MOKHO paccMaTpUBATh KaK IMPUHLUIIBI €0 NOCTPOEHUS.

Wnes uenoctHoctu. B COOTBETCTBHM € HEM Kypc SBISETCS JIOTUYECKH 3aBEPIICHHBIM, OH
COJICP)KUT MaTepHaj U3 BCEX Pa3AeiioB (M3HMKH, BKIIOYACT KAaK BOIPOCHI KIACCHUYECKOM, TaK U
COBpEMEHHOM (PU3UKH.

Wnes renepanuzauuu. B cooTBETCTBHM ¢ Hel Marepuan Kypca (QU3MKU OOBEAMHEH BOKPYT
¢usnueckux Teopuil. Beaymmm B Kkypce sBusercs (GOpMHpOBaHHME TPEACTaBIECHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U MOJIE.

WUnes rymanurapusanuu. Peanuzanus waed npeamnosiaraeT HMCIOJIb30BaHUE T'yMaHUTapHOIO
noTeHIMana GU3NIECKON HayKU, OCMBICIICHUE CBSA3HU Pa3BUTHS (DU3UKH C pa3BUTHEM OOIIECTBA, a
TaKk)Xe C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M SKOJIOTHYECKUMHU MTPOOIEMaMHU.

Unes mpuxnannoit HampabieHHoOcTH. Kypc ¢usuku mpesamnosiaraeT 3HAKOMCTBO C IIHPOKUM
KPYI'OM TEXHUYECKUX U TEXHOJIOTMYECKUX MPUIOKEHUN U3YUYECHHBIX TEOPUN U 3aKOHOB.

WNnes oSKomOrM3anMyM  peamu3yeTcsi IMOCPENCTBOM — BBEICHHMS  DIEMEHTOB  COACP KaHMs,
MOCBSAIIEHHBIX 3KOJOIMYECKHMM MpoOjeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHbI C pa3BUTHEM
TEXHHUKHU U TEXHOJIOTUH, a Takke 00CyXJIeHusI MpobiieM pallMOHAIIBHOTO IPUPOJIONOIB30BAHUS U
9KOJIOIMYECKOH GE30IaCHOCTH.

115.5.8. CrepxHEBbIMU 3JEMEHTaMH Kypca (QHU3UKH Ha YpOBHE CpEAHEro OOLIero
o0pa3oBaHMs SBIAIOTCS (U3MUeckue TeopuH ((popMHpOBAHUE IMPEJICTABICHUH O CTPYKType
MOCTPOCHUST (PU3MUECKONH TEOpHH, pPOJIM (QYHIAMEHTAJIBHBIX 3aKOHOB M MPHUHIIMIIOB B
COBPEMEHHBIX IPEJICTABICHUSAX O MPUPOJE, TPaHHIIAX MPUMEHUMOCTH TEOPHM, A ONMUCAHUA
€CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOIIECCOB).

115.5.9. CucreMHO-A€ATENbHOCTHBINA MOAXO0J B Kypce (PU3UKHU peau3yercs Mpexae BCero
3a CYeT OpraHM3alUH SKCIICPUMEHTAIBLHOM AesTeTIbHOCTH o0ydaronmxcs. s 6a30Boro ypoBHS
Kypca (U3MKHU - 3TO HCIIOJIb30BAaHHE CUCTEMbI (PPOHTATBHBIX KPATKOBPEMEHHBIX KCIIEPUMEHTOB
u nabopaTopHbIX pabOT, KOTOpbIE B MporpamMme mo (u3uke OObEAMHEHBI B OOIIWN CIHUCOK
YUECHHUECKUX MPAKTUUYECKUX paboT. BrlaeneHne B ykazaHHOM IepeyHe J1abopaTopHBIX pador,
NPOBOAMMBIX JUIS KOHTPOJIS W OIEHKH, OCYIIECTBISIETCS YYaCTHHKaMH OOpa3oBaTEIHHOTO
mporiecca UCX0as U3 OCOOCHHOCTE! TUIAHMPOBAHUS U OCHAIleHUs KabuHeTa Gpusuku. [Ipu sTom



obecneunBaeTCs OBJIaICHUC OGy‘IﬁIOH.[I/IMI/ICH YMCHUSAMU HNPOBOJUTH KOCBCHHLIC H3MCPCHUA,
HCCICOOBAHUA 3aBHCUMOCTEH (1)H31/I‘I€CKI/IX BCIMYMH M IIOCTAHOBKY OIIBITOB IIO IIPOBEPKE
MPpCAJIOKCHHBIX TUIIOTEC3.

115.5.10. Pemienne pacueTHbIX ¥ KQ4€CTBEHHBIX 3a7a4 C 3aJIaHHONU (PU3HYECKON MOJIEIIBIO,
MO3BOJISAIOIIEE MPUMEHSTh U3yUCHHbBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOTO pasjelia Kypca,
TaK W HMHTETPUPYS 3HAHHWS W3 Pa3HBIX pa3fenoB. JIJIs KadyeCTBEHHBIX 3a/lady MPUOPUTETOM
SBIIIFOTCST  33J1aHUsI Ha OOBSCHEHHWE TPOTCKAHUS (PU3UYECKUX SBICHUH U TIPOIECCOB B
OKPY’KAIOIIEeH XU3HM, TpeOyromue BbIOOpa (PU3MYECKONW MOJETu Il CHTYyallud IPaKTHUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

115.5.11. B coorBerctBuM ¢ TpeboBanusiMu ®I'OC COO k MaTepHaTbHO-TEXHUYECKOMY
obecrniedeHnto yaeOHoro mpoiiecca 0a30BbIi ypoBeHb Kypca GU3UKH HAa YPOBHE CPETHETO O0IIIEro
0o0pa30BaHMs JOJDKEH M3y4aThbCs B YCIOBUAX MPEIMETHOro KabuHeTa (PU3MKU WM B YCIOBHSIX
WHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAYy4YHOTo 1ukia. Hamuume B kaOunere
¢bu3ukn HeoOXOaUMOro J1abopaTOpHOTrO OOOpPYAOBAaHUS JJSl BBIIOJHEHUS YKa3aHHBIX B
porpaMMme 1o (Gpu3uKe YICHHUECKUX MPAKTUICCKUX pa0dOT U JICMOHCTPAIIMOHHOTO 000Dy TIOBAHHS
00s13aTeNBHO.

115.5.12. JlemoHCTpanimoHHOE 000PYA0BaHUE (POPMHUPYETCSI B COOTBETCTBHH C PUHITUIIOM
MHHHAMAJIHOH JI0CTaTOYHOCTH M 00ECHEeYMBaeT IOCTAHOBKY MEPEUUCICHHBIX B MPOrpaMMe Io
(bH3I/IK€ KIIFOYEBBIX IIGMOHCTpaIII/II\/JI A1 UCCICAOBAHUSA H3YYaCMbIX SIBJICHUN U ImpouecconB,
AMIUPUYECKUX U (PyHTaMEHTAIbHBIX 3aKOHOB, HX TEXHHYECKHX ITPUMECHEHHIH.

115.5.13. JlabopaTopHoe 00OpyIOBaHME I YYECHHYECKUX TMPAKTHUYECKUX PpaldoT
dbopMupyercss B BHUIEC TEMAaTHYECKHUX KOMIUJIEKTOB M O0O€CleYrBaeTcsi B pacdyere OJHOTO
KOMIUICKTa Ha JIBYX oOydarommxcs. Temarndeckrne KOMIUIEKTHI Ja00paTopHOTO 000pyTOBaHUS
JIOJKHBI OBITH TIOCTPOEHBI Ha KOMILIEKCHOM HCIOJIh30BAHUN aHAJIOTOBBIX U IIU(PPOBBIX MPHOOPOB,
a TaK)Ke KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUE LHU(POBBIX 1aOOpaTOpHil.

115.5.14. OcHOBHBIMH LIETSIMM M3y4deHUs (u3uku B oOmeM oOpa30oBaHUU SBISIOTCS:

CDOpMI/IpOBaHI/IC HHTEpECCa U CTPEMIICHU A 06yqafou11/1xc;1 K HAYYHOMY U3YUYCHHIO ITPUPOIHLI,
Pa3BUTHUEC UX NHTCIUICKTYAJIbHBIX U TBOPYCCKUX CHOCO6HOCTCI71;

PazButue mpeacraBiennii 0 HAy4HOM METOIE TIO3HAHUSI U (POPMUPOBAHUE HCCIIEIOBATEIHCKOTO
OTHOIICHHUS K OKPYIKAIOIINM SIBICHUSIM;

dopMHUpoBaHUE HAYYHOI'O MUPOBO33PEHUS KaK pe3ysibTaTa U3yuyeHHs OCHOB CTPOCHHUS MaTepuu
U pyHIaMEHTAIBHBIX 3aKOHOB (PU3MKH;

dopMupoBaHWE YMEHUM OOBSCHATH SBIEHUSA C HWCIOJIb30BaHUEM (DH3WUYECKMX 3HAHWUH U
HAYYHBIX JI0Ka3aTeNbCTB;

dopmupoBaHue TMpeACTaBIeHUN O poiau (U3MKU ISl pa3BUTUSL JIPYTUX E€CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTUH.

115.5.15. JlocTmkeHue 3TUX Lieneil oOecrieuynBaeTCsl pEHIeHHEM CIEOYIOIMUX 33434y B
mpolecce u3yueHus Kypca GU3HKN Ha yPOBHE CPEHETO 00IIero oopa3oBaHus:

[Ipnobperenne cucTeMbl 3HaHUM 00 OOIIMX (PU3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TCOPHUSIX,
BKJIIOYAass MEXaHHUKY, MOJICKYJSIpHYIO (U3UKY, JJIEKTPOAMHAMHUKY, KBAaHTOBYIO (U3HKY H
AJIEMEHTHI aCTPOPUHKH;



@dopMUpOBaHUE YMEHHMH NPUMEHSTh TEOPETUYECKHE 3HAHUS I OOBACHEHHMS (PU3MUECKUX
SIBJICHUI B IPUPOJIE U JUIs IPUHATUS PAKTHYECKUX PEIICHNUN B IOBCEIHEBHOM JKU3HH;

OcBoeHue crioco00B pelIeHns pa3InyHbIX 3a/1a4 ¢ SIBHO 331aHHOHW (PM3MYECKON MOJIENbIo, 3a1a4,
MOJPa3yMEBAIONINX CAMOCTOSATENIFHOE CO3/aHHe (U3NYECKOW MOJEIH, COOTBETCTBYIOLICH
YCIIOBUSIM 33/1a4H;

[lonnmanue ¢GU3NYECKUX OCHOB U TMPUHIUIOB JCUCTBUS TEXHUYECKHX YCTPOHCTB U
TEXHOJIOTMYECKHUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPELY;

OBJ'Ia,I[eHI/Ie METOAaMH  CaMOCTOATCIBHOI'O INIAHUPOBAHHMA MW IIPOBCACHHA (1)H3HLICCKI/IX
OKCIICPUMCHTOB, aHalln3da W MWHTCPIIPETAlun HH(bOpMaL[I/II/I, OIpCACIICHUA JOCTOBCPHOCTH
IIOJIYUCHHOTI'O pE3yJibTaTa,

Co3manne yCIOBHM ISl pa3BUTUS YMEHHH MPOEKTHO-UCCIIEIOBATEIBCKOM, TBOPUYECKOM
JESTEIbHOCTH.

115.5.16. Obmiee ynciao 9acoB, peKOMEHIOBAHHBIX JUIs U3y4eHus: pu3uku - 136 gacos: B 10
KJ1acce - 68 yacoB (2 4yaca B Hezento), B 11 kitacce - 68 yacoB (2 yaca B HECIIO).

[Ipennaraemplii B mporpamMmme 1o (U3MKE INEpeueHb Ja0OPATOPHBIX M IMPAKTUYECKUX padoT
SBJISICTCS PEKOMEIOBAHHBIM, YUHUTEIb JI€TaeT BHIOOP MPOBEACHUS JIAOOPATOPHBIX PAOOT U OIBITOB
C YYETOM MHAMBHUIYaJIbHBIX OCOOEHHOCTEHN 00yUaromuxcs.

115.5.17. JIro6as paGouas mporpaMma J0JKHA TOTHOCTHIO BKIIIOUATh B ce0sl COAEpKaHue
JAHHOM MPOTPaMMBI IO (PUBHKE.

115.5.18. B oTenbHbIX ciaydasx Kypc Gpu3nku 6a30Boro ypoBHs MOKET U3y4aThCs B 00beMe
204 yaca 3a 1Ba roga ooyuenus (3 u B Hezemto B 10 u 11 knaccax). B aToMm citydae yBenuuuBaercs
He MeHee 4yeM A0 20 4 pe3epBHOE BpeMs, KOTOPOE MCIIONIb3YETCS YUUTENEM I U3y4YeHUs
BOIIPOCOB, TECHO CBSI3aHHBIX C BBIOPAHHBIM MpoQuIeM 00y4YeHMs, U yBEJIWYUBAETCs ydeOHas
Harpyska, OTBOJMMAsi Ha U3yYeHHE MEeXaHUKH, MOJEKYJSPHOW (GU3UKU U AJIEKTPOAMHAMUKH, 32
CUET pAaCIIMpPEHUs] 4YUCia JIADOPATOPHBIX PabOT MCCIIENOBATENBCKOIO XapakTepa U YPOKOB
peleHus KaYeCTBEHHBIX U PACUETHBIX 3a/1a4.

115.6. Conep:xanune o0yuenus B 10 kiacce.
115.6.1. Paznen 1. ®usnka 1 METOBI HAYYHOT'O ITO3HAHUSI.

®usuka - Hayka O mnpupoxae. HaydHble MeTOApl ITO3HAHMS OKpy’Karolero mupa. Pois
9KCIIEPUMEHTA U TEOPHUH B MPOIIecce MO3HAHUS MPUPOABL. DKCIIEPUMEHT B (PHU3HKE.

MOI[CJ'H/IpOBaHI/IC (I)I/I3I/I‘-ICCKI/IX SIBIICHUH U MpoLeCCoOB. HaquLIe runote3bl. Du3nuecKkue 3aKOHbI
" TCOpHH. FpaHI/IHI)I IPUMEHUMOCTHU (1)I/ISI/II-IGCKI/IX 3aKOHOB. HpI/IHIII/Il'[ COOTBETCTBHA.

Pore u mecto ¢u3uku B (HOpMUPOBAHMHM COBPEMEHHOW HayyHOW KapTHHBI MHUpa, B
MPAKTUYECKON AESITETbHOCTH JIIO/IEH.

JleMoHcTpanuu.
AHanoroBbie U TU(POBBIC U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIC JATUYUKH.

115.6.2. Pazgen 2. MexaHuka.



115.6.2.1. Tema 1. Kunemarunka

Mexannueckoe nBrkeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOro JBMkeHusa. Cucrema oTcyera.
Tpaexropus.

[lepemerienue, CKOpoCTh (CpeAHsisi CKOPOCTb, MIHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepuaibHOM TOUKH, UX MPOEKIMU HAa OCU CHUCTEMbl KoopAuHaT. CloKeHUE MepeMelieHu 1
CII0)KEHHUE CKOPOCTEHl.

PaBHOMEpHOE ¥ pPaBHOYCKOPEHHOE MpsSIMOJIMHEHHOE JBMkeHHe. [paduku 3aBUCUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IyTH U NIEPEMELICHUSI MaTEPUAIIbHON TOUKU OT BPEMEHH.

CBobOogHOE majieHue. Y CKOpeHrne CBOOOTHOTO MaICHUSI.

KpuBonuneiinoe npxkenue. J[BrkeHne MaTepuaIbHOM TOUKH MO OKPYKHOCTH C IIOCTOSIHHOM IO
MOJYJII0O CKOPOCThIO. YTIJIOBasi CKOPOCTh, JIMHEWHAsI CKOpoCTh. [lepron u yactota oOpaieHus.
LlenTpocTpeMuTenbHOE YCKOPEHHE.

TexHuueckue ycTpoWcTBa M IIPAKTUYECKOE NPHUMEHEHHME: CIMAOMETP, JIBHKECHHE CHapsAOB,
LIEIIHbIE U PEMEHHBIE IIEPEIaUu.

JeMoHcTpanmu.

Mopenb cuUCTEMBI OTCUETa, WIUIIOCTpAlUs KUHEMAaTHYECKUX XapaKTEPUCTHK JIBHXKCHHUS.
[IpeoOpazoBanue NBMXEHUH C HCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TageHune Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HabGmronenne nBmKeHUs Tena, OpOIIEHHOTO TMOJA YIJIOM K TOPU30HTY M TOPHU30HTAIBHO.
N3mepenue yckopeHust CBOOOJHOTO MajieHHSI.

Hanpasnenune CKOpOCTM NMpHU ABUKEHHHM IO OKPYKHOCTH. YUYEHUYECKUU

AKCIIEPUMEHT, JTa0OpaTOpHBIE PabOTHI

N3ydyeHne HepaBHOMEPHOTO IBUKEHUS C LIETBIO ONPEAEIEHNS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLIECHHUS MEXKIY IYTSMM, IPOWIEHHBIMU TEJIOM 3a IIOCIIEI0BATEIbHBIE
paBHBIE TIPOMEKYTKH BPEMEHH IPU PABHOYCKOPEHHOM JIBH)KEHHM C HA4YaJIbHOM CKOPOCTHIO,
PaBHOU HYJIIO.

N3yueHne NBUKEHHUs IIApUKA B BA3KOM KUAKOCTH. M3ydeHue
JBUKEHMS Tesa, OPOLIEHHOT'O TOPU30HTAIBHO.
115.6.2.2. Tema 2. Ilunamuxka.

[Ipunmun otHocutenbHOocTH [Manmmnes. I[lepBwiit 3akoH HproToHa. MHepumanbHblE CHCTEMBI
OTCYETa.

Macca Ttena. Cuna. I[Ipunuun cynepno3unuu cui. Bropoit 3akoH HeroToHa 111 MatepraibHOM
Touku. Tpernii 3akoH Hpl0TOHA [l MAaTEpUAIIBHBIX TOYEK.



3akoH BceMupHoro Tsarorenus. Cuia tspkectu. [lepBas kocmuueckas ckopocts. Cuna
yrpyroctd. 3akoH ['yka. Bec tena.

Tpenne. Bunbl Tpenus (mokosi, ckoibxeHus, kadeHus). Cwia tperus. Cyxoe Tpenue. Cuna
TPEHHSI CKOJILKEHUS U cuiia TpeHus nokos. Koaddumment tperus. Cuna cOnpoTUBICHUS TPU
JBUKEHHUH TeJa B KUJAKOCTU WU Trase.

HOCTyHaTeJIBHOG H BpaliaTCJIbHOC IBUKCHUC a0COJIIOTHO TBCPAOro TCia.

MOMEHT CHIIBI OTHOCHTEIIFHO OCH BpaliCHUs. IIneyo cunel. YcnoBus PaBHOBECHUA TBEPAOTO
TCIa.

TexHuueckue YCTpOﬁCTBa H  IIPAKTHYCCKOC IIPUMCHCHHC. IIOAIIMUIIHUKH, JIBUKCHHUC
HNCKYCCTBCHHBIX CITYTHUKOB.

JleMoHCTparuuy.

SIBrieHrE UHEPLIMH.

CpaBHeHue Macc B3auMOJAEHUCTBYIOIMX Teil. Bropoit

3aKkoH HproToHA.

N3mepenue cu.

CrnosxeHnue cu.

3aBUCUMOCTD CUJIBI YIIPYTOCTH OT AehOpMariH.

Hesecomocts. Bec Tena npu yckopeHHOM nogbeMe U najeHnu. CpaBHEHHE
CHJI TPEHHUSI [TOKOSI, KAUEHHUS U CKOJIbYKEHUSI.

VYcnoBus paBHOBecUsT TBEPAOro Tena. Buuel paBHOBECHS.
VYdyeHuueckuil 3KcrepUMEHT, jabopaTopHble paboTel M3yudenue
JBUKEHHs OpyCKa M0 HAKJIIOHHOW TJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI  YIPYTOCTH, BO3HHKAIOIIMX B TMPYKUHE H PE3UHOBOM
oOpasrie, oT ux aedopmarum.

HccnenoBanue ycnoBrii paBHOBECHSI TBEPIOTO TEJIA, UMEIONIETO OCh BPAIICHHUSI.
115.6.2.3. Tema 3. 3akOHBI COXpaHEHHSI B MEXAHUKE.

Nmnynbe martepuanbHOM TOUKHM (Tesa), CUCTEMbl MaT€pHAIbHBIX TOYeK. VMIynbCc CHilbl U
U3MEHEHNE UMITYJIbCa TeJla. 3aKOH COXPAaHEHUS UMITyJbca. PeakTMBHOE ABM)KEHHUE.

Pabotra cuiiel. MOIITHOCTE CHUIBI.

Kunernueckast »Heprus MmarepuaibHOH Touku. TeopemMa 00 HM3MEHEHWH KHHETHYECKOM
SHEPIHUN.



[TorennmansHast sHeprus. [loreHnuanbHas sHeprus ynpyro ae(opMupoBaHHON NPY>KUHBIL.
ITorennuanpHast 3Heprus Tena BOIM3U HOBEPXHOCTH 3eMIIH.

HOTGHHI/IaJIbHBIe 1N  HCIIOTCHIUAJIBbHBIC CHIJIBI. CBs3b pa60TBI HCIIOTCHIHMAJIBHBIX CHUII C
H3MEHEHHEM MeXaHUYSCKOM OHEPIUU CUCTEMEI TCII. 3aKoH COXpaHCHUA MEXaHUYeCKOM OHECPTHUH.

VYupyrue u Heynpyrue CTOJIKHOBEHUSL.

TexHuyeckue ycCTpoHCTBa U TNPAKTHUECKOE MPUMEHEHHE: BOJOMET, KOIep, MPY>KUHHBINA
MUCTOJIET, IBUKEHUE PAKET.

JeMoHcTpanuu.

3aKOH COXpaHEHHUs HUMIyJbca. PeakTHBHOE

JIBYDKEHUE.

Ilepexox NOTEHIMATBHOM SHEPrMM B KUHETUYECKYH0O M 0OpaTHO.
YdeHu4ecKuil IKCIIEPUMEHT, Ta0opaTOpHbIe pabOTHI

HSy‘IeHI/IC a0COJIFOTHO HEeynpyroro yaapa ¢ IIOMOMBHO [OBYX OIHWHAKOBBIX HHUTAHBIX
MasiTHUKOB.

HccnegoBanne CcBsI3U pa6OTI)I CHIbI C H3MCHCHHEM MEXaHHYCCKOU OHCpIrunM TCJla Ha
IMPpUMEPEC PACTIKCHUA PE3UHOBOI'O KT'yTa.

115.6.3. Pazgen 3. MonekynspHas pu3nKa 1 TEpMOIMHAMUKA.
115.6.3.1. Tema 1. OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.

OcCHOBHbBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETHUECKON TEOPHUH M HX OIBITHOE OOOCHOBAaHHE.
BbpoynoBckoe apmxenue. ngpdysus. Xapakrep ABMKEHUS U B3aUMOJICHCTBUS YAaCTHIL BEILIECTBA.
Monenu cTpoeHus ra3oB, )KUJKOCTEH U TBEPABIX TeJ U 00bSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE
9THX Mozenei. Macca u pazMepsl Mosiekyil. KonnuectBo BemecTsa. [loctosiHHass ABorazapo.

TennmoBoe paBHoBecue. Temnepatypa u ee uamepenue. lllkana remnepatyp Llenscus.

Mopens wuaeanbHoro raza. (OCHOBHOE YpaBHEHHE MOJEKYJISIPHO-KMHETHYECKON TEOpHHU
uJeanbHOTO Taza. AOCONIOTHAs TeMIlepaTypa Kak Mepa CpeaHed KUHETHYECKOW SHEpPTHH
TEIJIOBOTO JIBM>KEeHUS yacTull rasa. lllkana remneparyp KenpBuna. ['a30Bbie 3aKOHBI. Y paBHEHUE
MenaeneeBa-Kmnaneiipona. 3akon JlanbToHa. M3ompoueccsl B HACAIBHOM Ta3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BemiecTBa. [ 'paduyeckoe mMpeacTaBIeHHE H3OMPOIECCOB: HM30TEpPMa, H30X0pa,
n3o0apa.

TexHudyeckue ycTpoWCTBa W MPAKTUYECKOE MPUMEHEHHE: TepMOMETp, OapoMerp.
JleMoHcTpanmu.

OmnbITH, TOKA3bIBAIONINE TUCKPETHOE CTPOCHHE BEIIECTBa, (poTorpadui MOJIEKYJI OpraHMYeCKHX
COCTUHEHUM.

OnbiTel MO0 auddy3un KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO JIBUKEHHUS.



Mogpens onsita IllTepHa.

OnbIThl, [OKa3bIBalOLIME CYIIECTBOBAHUE MEKMOJEKYJSIPHOIO B3aMMOJEHCTBHUS.

Monens, WUTIOCTpUpYIOLIas PUPOLY JaBJICHUS ra3a Ha CTEHKH COCyJa.

OMBITHL, WUTIOCTPUPYIOLTUE YPABHEHHUE COCTOSIHUS UACAIBHOTO ra3a, U30MPOILECChl. Y YeHUYECKUN
AKCIIEPUMEHT, J1a00opaTOpHbIE PadOTHI

Omnpenenenre Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUN OoO0beMa KOMHATHI,
JABJICHUS U TEMIIepaTyphl BO3/lyXa B HEWl.

HccnenoBanue 3aBUCUMOCTH MEXY ITapaMeTpaMH COCTOSTHHS pa3pekeHHOro rasa.
115.6.3.2. Tema 2. OCHOBBI TEPMOJMHAMUKH.

TepmonuHaMuyeckasi cuctemMa. BHyTpeHHSsl SHEPrusi TEPMOAMHAMUYECKOM CUCTEMBI U CIIOCOOBI
ee wu3MeHenus. KomuuecTBO TemnoTel W pabota. BHyTpeHHss sHeprus OJHOATOMHOIO
HJICAJIBHOIO ra3a. Buapl Temonepenadn: TEIONPOBOAHOCTb, KOHBEKIIUSA, U3JIyYEHHUE. Y IeJIbHAs
TEINIOEMKOCTh BellecTBa. KoamyecTBo TEIIOTHI Ipy TeIionepesaye.

[Tonste 00 ammabatHom mpouecce. [lepBwlii 3akoH TepMoauHaMuku. [IpuMeHeHHE MepBOro
3aKOHA TEPMOJAMHAMHKH K H30mporieccaM. [ padudeckast HHTepIpeTaIus padoThl rasa.

Bropoii 3akon TepmoguHaMuku. HeoOpatuMocTh Mpo1eccoB B IpUpO/IE.

TennoBele MamuHbl. [IpuHIUOBEL nelcTBUS TemIoBbIX MamuH. [IpeoOpasoBaHusi 3Hepruu B
TeruIoBbIX MamnHax. Koadgdumment noneznoro aeicTeus TemioBoit MammHael. Lukin Kapho u ero
KO3 (HULMEHT MOJIE3HOro JEHCTBUSA. DKOJIOrHUECKHUEe TPOOJIEMbI TEIJI0IHEPTEeTHKY.

Texnuueckue YCTPOﬁCTBa U MPAKTUYCCKOC NPHUMCHCHUC: NBUIATCIIb BHYTPCHHEI'O CropaHus,
OBITOBOM XOJIOJUIIbHUK, KOHAUIIUOHED.

JleMOHCTpauyu.

W3MmeHeHne BHYTpEeHHEHW >HEpPruM Tejla MPH COBEPIICHUH PaOOTHI: BBUIET MPOOKU U3 OYTHUIKU
MoJ JACWCTBHEM C)KaTOTO BO3JyXa, HarpeBaHue d¢upa B JaTyHHOU TpyOKe IMyTeM TPEeHHUS
(BHI€OEMOHCTPALIHS ).

V3MeHeHne BHYTpEHHEH sHepruu (Temreparypsl) Tena npu Temionepenade. OnbIT mo
anrabaTHOMY pacIIMPEHUIO BO3AyXa (OMbBIT C BO3AYLIHBIM OTHUBOM).

Mogenu mnapoBoil TypOWHBI, JABUTATeNsl BHYTPEHHErO CrOpaHMs, PEaKTUBHOTO JIBUTATEJs.
YdeHn4eckuit 3KCIIepUMEHT, 1a00opaTOpHbIe pabOoThI

N3mepenue yaenbHON TEITOEMKOCTH.

Tema 3. ArperatHblie cocTosiHUSA BeliecTBa. Pa3oBble NEPEXOABI.

[TapooOpazoBanue u KoHaeHcarus. Mcmapenwe u kumneHue. AOCOMIOTHAsS W OTHOCHTEIIbHAS
BJIQKHOCTh Bo3ayxa. HachlmeHHbIN map. YaenbHas TemuioTa mnapooOpa3oBaHUs. 3aBUCHUMOCTb
TEMIIEPATYPHI KUIIEHUS OT AABJICHUS.



Teepnoe Tteno. Kpucrammmueckue u amopdHble Tena. AHHU30TPONHS CBOWCTB KPHCTAIIOB.
XKunkue xpuctamibl. CoBpeMeHHble MaTepuaibl. [lnaBneHue M Kpuctayumsauus. Y jaenabHas
TeryoTa riasneHus. CyGnumanus.

ypaBHeHI/Ie TEII0BOro OajaHca.

TexHuyeckue yCTpOHCTBa UM IPAKTUYECKOE NPUMEHEHUE: TUILPOMETp U IICUXPOMETP,
KaJOPUMETP, TEXHOJIOTUHU MOIY4YEHUSI COBPEMEHHBIX MaT€pPHAJIOB, B TOM YHCJIE HAHOMATEpUAJIOB,
1 HAHOTEXHOJIOTHH.

JeMoHcTpanuu.
CaolicTBa HachlllleHHBIX NTapoB. Kunenue npu
ITOHM>KEHHOM JIaBJICHUH. CriocoOsI
U3MEpPEHUS BIAKHOCTH.
HaGnronenne HarpeBaHusi W TUIABJICHUS KPHCTAJLUIMYECKOTO BEIIECTBA.
JleMOHCTpanys KpUCTaJlIoB.
VYdyeHnueckuil SKCHEpUMEHT, J1abopaTtopHble paboTsl V3mepeHue
OTHOCHUTEJILHOM BJIQXKHOCTH BO3/yXa.
115.6.4. Paznen 4. DnexkrpoauHaMuKa.
115.6.4.1. Tema 1. DnexTpocraTuka.

DnexTpu3anus TeN. ONeKTpudyeckuid 3apsa. [IBa BUIA ANEKTPUUECKUX  3apsioB.
[IpoBOIHMKH, TUAAEKTPUKU U MOTYTIPOBOJAHUKHU. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsiia.

B3aumopeiictBue 3apsinoB. 3akoH Kynona. TodeuHBIN ANEKTpUYECKUN 3apsll. DIEKTPUUECKOE
nose. HanpsikeHHOCTh 35ekTpuueckoro nois. [IpuHuun cynepno3unum 3JeKTpUUEeCKUX MOei.
Jluanu HAIMps’KCHHOCTHU DJICKTPUUCCKOTO ITOJIA.

PabGora cun QJICKTPOCTATUYCCKOI'O ITOJIA. Ilorenuman. Pa3HOCTh MOTEHIIUAIOB. HpOBOI[HI/IKI/I n
AUDJICKTPHUKHU B DJICKTPOCTATUYCCKOM IIOJIC. JII/IBJ'IGKTpI/I‘IeCKaSI IMPOHUIACMOCTD.

OnektpoeMkocTh. KoHaeHcaTop. DIJIEKTPOEMKOCTh  IUIOCKOTO  KOHJEHCaTopa. Heprus
3apsHKEHHOT0 KOHAEHCAaTOopa.

TexHuueckue yCTpPOHMCTBA M IPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOI, DJIEKTPOMETD,
UIEKTPOCTATUYECKAs 3alUTa, 3a3€MJICHHE IEKTPOIPHUOOPOB, KOHIEHCATOP, KOMHUPOBAIbHBIN
anmnapar, CTpyMHBIN IIPUHTED.

JleMoHcTpanmu.
YCTpoWCTBO M NPHUHLIMI JACUCTBUS  3JIEKTPOMETPA.
B3anmopeiicTBre Ha’IeKTPU30BAHHBIX TEIL.

3HGKTpI/I‘-I€CKOC MOJIC 3apsAKCHHBIX TCII.



[TpoBogHUKH B ANEKTPOCTATUUECKOM HoJe.
OneKkTpocTaTHUecKas 3alluTa.
JIM3JIEKTPUKY B 3JIEKTPOCTaTHUECKOM T0JIE.

3aBUCHMOCTD 9JICKTPOCMKOCTH IIJIOCKOT'O KOHACHCATOpA OT IUIOAAW IIJIACTUH, PACCTOAHUA
MCKIY HUMHU U ,Z[I/I3J'I€KT];)I/I‘IGCKOI71 IMPOHUIIAaCMOCTH.

DHeprusi 3apsHDKEHHOTO  KOHJIGHCATOpa. Y UEHMUYECKHUI
JKCIIEpUMEHT, JabopaTropHble  paboThl  M3mepeHue
ANEKTPOEMKOCTH KOHJIEHCATOPA.
115.6.4.2. Tema 2. [locTOSAHHBIN 27EKTpUYECKHI TOK. TOKM B pa3IMYHBIX Cpeaax.

DNEeKTPUUECKUN TOK. YCJIOBUS CYIIECTBOBAHHUS DIEKTPHUUECKOro ToKa. VICTOUHMKH TOKa.
Cuia Toka. [TocTOSTHHBIN TOK.

Hanpsokenue. 3akon OMa 17151 yyacTka LemnH.

DNEeKTpUUECKOE COINPOTUBIIEHUE. YAEIbHOE COIpPOTUBIEHHE BemiecTa. llocnenoBaTenbHOE,
napajuiesibHOe, CMEIIAHHOE COSAMHEHHUE MTPOBOIHHUKOB.

Pabota sanexrpudeckoro Toka. 3akoH [[xoynsa-JIena. MomHOCTh 3JeKTPUIECKOTO TOKA.

DNEeKTpOoABMKYIass CUjla W BHYTPEHHEE CONPOTUBIECHHWE HMCTOYHMKA TOKa. 3akoH Oma s
MOJTHOU (3aMKHYTOM) 3JIeKTpuueckoil enu. KopoTkoe 3ambikaHue.

OneKTpOHHAas MPOBOAMMOCTH TBEPIBIX METAJJIOB. 3aBUCUMOCTH CONPOTHUBIIEHHS METAJUIOB OT
temieparypbl. CBEpXIPOBOAUMOCTD.

DneKTpUUYECKU TOK B BakyyMe. CBOICTBA 2JIEKTPOHHBIX ITyYKOB.

[TonmynpoBoiHUKH. CoOcTBeHHas W TNpUMECHas MPOBOAMMOCTH  IOJYNPOBOJIHUKOB.
CaoiicTa p-n-niepexoja. IloaynpoBoHUKOBBIE TPUOOPHI.

DOnexTpuueckuid TOK B pacTBOpaX U  paciulaBax dJEKTPOJIUTOB. JIEKTPOIUTHYECKAs
JUccolanus. IeKTPoIIn3.

DneKTprYecKHil TOK B razax. CaMOCTOSITENbHBIA U HECAMOCTOATENbHBIN pa3psaa. MoyHus.
[Ina3ma.

TexHuyeckue ycTpoilcTBa M NpaKTHUYECKOE MPUMEHEHHE: aMIlepMeTp, BOJBTMETp, peocTar,
UCTOYHHMKHM TOKA, OJJIEKTPOHArpeBaTelbHbIE MPUOOPBI, SJIEKTPOOCBETUTENbHbIE MPUOOPSI,
TEPMOMETP  COMPOTUBIIEHUS, BAKyyMHBIM  JMOA, TEPMUCTOPHl U  (POTOPE3UCTOPHI,
MIOJIyIIPOBOIHUKOBBIN 1IN0/, TaJIbBAaHUKA.

JleMoHcTpauu.
I/I3Mep€HI/IG CHUJIbI TOKA U HaprDKeHI/ISI.

3aBHCHUMOCTh CONMPOTUBJIICHHA HUJIHHAPUYCCKHUX IMPOBOAHUKOB OT JIMWHBI, IIJIOIOAJIU
MOMECPCUHOI0 CCUCHUSA U MaTCpUaJIa.



CMemranHoe COCAUHCHHNEC MTPOBOJHHUKOB.

HpﬂMOC HU3MEPCHUC SHGKTPOI[BI/I)KYH_[eﬁ CHJIBI. KOpOTKOG 3daMBIKAHUC TaJIbBAHHUYCCKOI'O
OJICMCHTA U OLICHKA BHYTPCHHCT'O COMMPOTUBJICHUA.

3aBUCHUMOCTh CONPOTHUBIICHUS] METAJUIOB OT TeMmeparypsl. [IpoBogumocts
AJEKTPOJIUTOB.
HckpoBoii  paspsag M IOPOBOJUMOCTb  BO3IyXa.
OAHOCTOPOHHSISI MPOBOUMOCTD JHOJA.
VYyeHndyeckuid SKCHEpPUMEHT, JabopaTopHble paboThl M3ydyenue
CMEILIaHHOTO COEAMHEHUSI PE3UCTOPOB.
W3mepenue >neKTPOABMKYIIEH CHIBI HCTOYHHMKA TOKa M €ro BHYTPEHHETO COMPOTUBIICHHS.
HaGrotenune amektposusa.
115.6.5. MexnpeaMeTHBIE CBSI3H.

W3yuenne kypca ¢usuku 0a3oBoro ypoBHsS B 10 Kiacce OCYyLIECTBISETCS C y4ETOM
COJIEP’KATENIbHBIX MEXIPEIMETHBIX CBS3€M € KypcaMM MaTeMaTuKH, OWOJIOTHUH, XHWMUH,
reorpauu U TEXHOJIOTHH.

Me}KHpeHMeTHHG IMOHATHUA, CBA3AHHBIC C M3YUCHUCM MCETOAOB HAYYHOI'O IMO3HAHUA: SABJICHUC,
HayLIHLII\/’I (l)aKT, THUIIOTE3Aa, (bHSH‘leCKaH BCJIMYMHA, 3aKOH, TEOpu:, Ha6J'II-OI[€HI/Ie, OKCIICPUMCHT,
MOACIIMPOBAHUC, MOACIIb, U3SMCPCHHUC.

MaremMaTHKa: pellieHHe CUCTeMbl ypaBHEHUH, NuHelHas (yHKIMs, napaboia, runepoona, ux
rpaduKu ¥ CBOMCTBA, TPUTOHOMETPUUECKHE (PYHKIIMU: CHHYC, KOCHUHYC, TAHT€HC, KOTAHI€HC,
OCHOBHOE€ TPUIOHOMETPUUYECKOE TOKIAECTBO, BEKTOPbl M MX MPOEKLIMU HAa OCH KOOPAMHAT,
CJIO’KEHHE BEKTOPOB.

buonorusa: MexaHudeckoe JABWKCHUC B JKMBOM npuponae, ,Z[I/I(i)(i)YSI/I}I, OCMOC, TEIUIO0OMEH >KHUBBIX
OpraHn3MoB (BI/IJII)I TCIionepeaadyu, TCIjioBOC paBHOBeCI/Ie), SJICKTPHUYCCKUEC SABJICHUSA B JKHBOI

MIpUPO/IE.

XuUMHS: JUCKPETHOE CTPOEHHE BEIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIeCTBa,
MOJISIpHAsE Macca, TEIUIOBbIE CBOWCTBA TBEPHABIX TeJN, XUIKOCTEH W Ta3oB, AJIEKTPUUYECKUE
CBOMCTBA METAJLIOB, JICKTPOJIUTUYECKAS TUCCOIIUAIINS, TaThbBaHUKA.

I'eorpadus: B1axxHOCTb BO3/AyXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonorus: mpeoOpa3oBaHHE [BMKEHUH C HUCIOJIB30BAHUEM MEXaHU3MOB, Y4€T TpPEHHUS B
TEXHHUKE, MOJIIWIIHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAHEHWS MMIYJbCa B TEXHHUKE (pakera,
BOJOMET U Jpyrue), JBUTaTellb BHYTPEHHErO CropaHus, IapoBass TypOuHa, OBITOBOU
XOJIOJWIbHUK, KOHJUIIMOHEP, TEXHOJIOIMH MOJyUYEHUsI COBPEMEHHBIX MaTEpPUAJIOB, B TOM YHCIIE
HAaHOMATEpPHAJIOB, W  HAHOTEXHOJOTWM,  DJJEKTPOCTAaTHUYECKas  3aIlMTa,  3a3€MIICHHE
AJIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH TPUHTEp, dJIEKTpOHArpeBaTelbHbIE MPUOOPHI,
3JIEKTPOOCBETUTENbHBIE IPUOOPHI, FAJIbBAaHUKA.

115.7. Conepxanue o0ydenus B 11 kiacce.



115.7.1. Pa3nen 4. DnekrpoauHaMuKa.
115.7.1.1. Tema 3. MaruutHoe 1osje. DJIeKTpOMarHuTHasi MHAYKIUA.

[TocrossHHbIE MarHuThHl. B3auMonelcTBuE MOCTOSHHBIX MAarHutoB. MarHuTHOe motie. Bektop
MAarHUTHOM WHAYKUUM. [IpUHIMI Cynepno3ulMyd MarHUTHBIX mMoJied. JIMHUM MarHUTHOMN
uHaykuud. KapTraa nuHui MarHuTHOM MHTYKIIMU T1OJISl TOCTOSIHHBIX MarHUTOB.

MarsuTHOE 10JIe TPOBOIHUKA ¢ TOKOM. KapTuHa JTMHUN WHIYKIIMA MarHUTHOTO TOJISI INTMHHOTO
NPSIMOTO TMPOBOAHMKA M 3aMKHYTOI'O KOJIBIIEBOTO IPOBOJHMUKA, KATYHMIKA C TOKOM. OmbIT
Opcrena. Bzaumopencteue mpoBOAHUKOB C TOKOM.

Cuita Amriepa, ee MOAYJIb U HallpaBJICHHE.

Cuna JlopeHia, ee MOAYJIb W HampaBlcHUE. J[BW)KEHHE 3apsDKEHHOM YacTUIBI B OJHOPOIHOM
MarHuTHOM noJie. Pabota cumel Jlopeniia.

SBnenue JIEKTPOMArHUTHOM MHAYKUMU. [lOoTOK BekTOpa MarHUTHOW HWHAYKLUH.
DneKTpOoABMKYLIasl CHila MHAYKINU. 3aKOH JIeKTpoMarHuTHo unaykuuu dapanest.

BpreBoe QJICKTPHUUYCCKOC IIOJIC. QHGKTpOI[BI/I)Ky'H_IaH Cujla HWHAYKOUHK B IPOBOJHHKE,
ABMIKYIIEMCS TOCTYIIATCIIbHO B OAHOPOJHOM MAarHuTHOM IT0JIC.

IIpaBuiio Jlenna.

NHnykTuBHOCTD. SIBICHME CaMOMHAYKIIMU. DJIEKTPOJBIDKYIIAS CHJIA CAMOMHAYKIIMH. DHEPTUs
MArHUTHOTO TOJISI KATYIIKU C TOKOM.

DNEeKTpOMarHUTHOE TOJIeE.

TexHmueckue yCTpOﬁCTBa U TPAKTUYCCKOC TMPHUMCEHCHHUE: TIOCTOSAHHBLIC MAarHUTHI,
QJICKTPOMATrHUTHI, SJICKTPOABUT'ATCIIb, YCKOPUTCIIN 3JICMCHTAPHBIX YaCTHULl, THAYKIIHOHHAs I1CYb.

JleMoHCcTpamu.

OmneIT Opcrena.

OTKJIOHEHUE BJIEKTPOHHOIO MydYKa MAarHUTHBIM mosieM. JIuHum
WHJyKIIUA MAarHUTHOTO TOJIS.

B3aumopeiictBue IByX NpPOBOAHUKOB ¢ TokoM. Cuia
Awmmepa.

[HevictBue cunbl JlopeHIIa Ha HMOHBI  BJIEKTPOJIMUTA.
SIBIIeHME DIIEKTPOMAarHUTHOW UHIYKIUU.

[IpaBuio Jlenna.

3aBHCHUMOCTh BHGKTpOI[BI/DKYH_Ieﬁ CHJIbl HMHAYKIHU OT CKOPOCTH HU3MCHCHHUA MArHuTHOI'O
IIOTOKa.



SIBiIeHME CAaMOWH Ty KLIMH.
YyeHuueckuil SKCIepUMeHT, jJabopaTtopHble paboThl. M3yueHue
MarHMTHOTO TIOJISI KATYIIIKUA C TOKOM.
UccnenoBanme AeMCTBHS TOCTOSHHOTO MAarHWTa Ha pPaMKy C TOKOM.
HccnenoBanue siBieHUs AIEKTPOMArHUTHOM WHIYKIIUH.

115.7.2. Paznen 5. Konebanust v BOJIHBI.

115.7.2.1. Tema 1. MexaHu4eckue 1 3JIEKTPOMArHUTHBIE KOJICOAHMSI.

Konebarenbnas cucrema. CBoOOAHBIE MeXaHHUECKUe Konebanus. ['apMoHndeckue KoieOaHusl.
[Tepwon, yacrtora, ammutyna u (asa konebanuid. [IpyXWHHBIM MasTHUK. MaTemMaTHuecKun
MasiTHUK. YpaBHEHUE rapMOHHYECKUX Konebanuil. [IpeBpaiieHue sHEpruu nNpu rapMOHUYECKUX
KOJIeOaHUsIX.

Konebarenbubiit  koHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHbIE KoleOaHMS B HJICAIBHOM
KOoJe0aTeNbHOM KOHType. AHAJIOTUs MEXIYy MEXaHWYECKUMU M 3JIEKTPOMArHUTHBIMU
konebanuamu. Popmyna TomcoHa. 3aKOH COXpaHEHMsI SHEPTUU B HJICAIBHOM KOJIeOaTeIbHOM
KOHTYDE.

[IpencraBnenue o 3aTyxarolux KojeOaHusX. BbIHYk1eHHbIE MEXaHUYECKUE KOJIeOaHus..
Pe3onanc. BeiHyXIeHHbBIE 2JIEKTPOMAarHUTHbIE KOJIEOaHMsL.

[lepemennbiii ToOk. CUHYCOUIATbHBIN MEPEMEHHBI TOK. MOLIHOCTh MEPEMEHHOIO TOKA.
AMIUTMTYAHOE U JEUCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HANPSYKEHUS.

Tpancdopmarop. IlpousBoncTBo, mepegaya U MOTPeOJEHHUE INEKTPUUECKOW SHEPTHH.
DKOJIOTHYECKHE PUCKH TpU MPOU3BOJCTBE AeKkTpodHepruu. KynpTypa ucnoiab3oBaHus

QJICKTPOOHEPIUU B MMOBCEIHEBHOM KM3HU.

TexHudeckue ycTpoucTBa M IPAKTUYECKOE NMPUMEHEHUE: JIEKTPUYECKHI 3BOHOK, I'€HEpaTop
IIEPEMEHHOI0 TOKA, JIMHUM DJIEKTpoIepeaay.

JleMoHcTpamu.

HccnenoBanne mnapaMeTpoB KoleOaTeabHOW CUCTEMBl (NMPYKUHHBIA WM MaTeMaTHYeCKUil
MAasITHUK).

HaGmionenue 3aryxatommx kosebanuid. VccrnemoBaHue
CBOWCTB  BBIHYXKIEHHBIX  KoJjieOanuii. HaGmronenue
pe30oHaHca.

CB00OOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHMU .

OcunorpamMmsl (3aBHCHUMOCTH  CWJIBI TOKa W HampsOKEHHsT OT BpPEMEHH)  JUld
ANEKTPOMATHUTHBIX KOJICOAHHM.

Pe3onanc mnpu mocnenoBaTeIbHOM COEIMHEHUU pPE3UCTOpa, KAaTyHIKM HWHAYKTUBHOCTH U
KOHJIEHCATOopa.



Monenb TMHUM IEKTPOIIEpEaAYH.
Y4eHnueckui 3KCIIepuMEHT, J1abopaTOpHbIE pabOTHI

HccnenoBanne 3aBUCHMOCTH TEpHOJa MalblX KoJeOaHWW rpy3a HAa HUTH OT JUIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanue nepeMEHHOIO TOKAa B IIENM U3 IIOCIEA0BATENbHO COECAMHEHHBIX KOHIEHCATOPA,
KaTyIIKU U PE3UCTOpa.

115.7.2.2. Tema 2. MexaHU4€eCKHE U 3JEKTPOMArHUTHBIE BOJIHBI.

Mexanuyeckue BOJHBI, yciaoBusi pacnpoctpaHeHus. [lepmoa. CkopocTh pacnpocTpaHeHUs] U
JumHa BoyHBL.  [lomepednble W TpoAoNbHBIE BONHBL UWHTepdepeHuuss u  audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMkocTh 3Byka. BeicoTa Tona. TemOp 3Byka.

DNEeKTpOMarHuTHbIE BOJIHBI. Y CIOBUS M3JIyY€HHUs DIIEKTPOMAarHUTHBIX BOJIH. B3aumnas
opuenranus BekTopoB E, B, v B anexkrpomaruutHoi BosaHe. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, TMperoMJieHHe, Tnoispu3anus, audpakuus, wuHTephepeHuus. CKopocTh
3JIEKTPOMATrHUTHBIX BOJIH.

[Ikana 35eKTpoMarHuTHHIX BOJH. [IprMeHeHe 2J1eKTpOMarHuTHBIX BOJIH B TEXHUKE U OBITY.
[IpyHOMNBL paguocBs3M W TENEBHJEHHUA. Paauonokanus.
DNEeKTPOMarHuTHOE 3arpsi3HEHNE OKPYKatoIIeH CpeJibl.

TexHuuyeckue yCTpoMCTBA M IPAKTUYECKOE NPUMEHEHHUE: MY3bIKaJIbHBIE HHCTPYMEHTHI,
YABTPA3BYKOBasl JIMATHOCTHKA B TE€XHUKE W MEAULMHE, paaap, paaidoONpPUEMHHK, TEIEBU30p,
anTeHHa, Tenedon, CBU-neus.

JleMoHCcTpamu.

OOpazoBanue M pacmpoCTpaHEHUE TOIMEPEYHBIX M MPOJOJIBHBIX BOJH.
Konebmromnieecs Teno Kak HICTOYHUK 3BYKA.

HaOmoienne  oTpakeHHST H  TPEIOMIICHHS  MEXaHWYECKHX  BOJIH.
HaGmonenne wHTepdepeHiinn © Oudpakiud MEXaHMYEeCKUX  BOJH.
3BYKOBOH pPE30HAHC.

HaOmoienne CBSI3M TPOMKOCTH 3ByKa M BBICOTBI TOHA C AaMIUTATYJIOH H  9acTOTOU
KoJIeOaHuil.

Uccnenoanue CBOMCTB  JJIEKTPOMAarHUTHBIX  BOJIH:  OTPAKEHHE, MPEITOMIICHHE,
noJsipusanus, Tudpakuus, uHTepdepeHus.

115.7.2.3. Tema 3. OnTuka.

I'eomerpuueckas onruka. IIpsMonrHetHOE paclIpOCTpaHEHHUE CBETA B OJHOPOIAHON Cpere.



JIyu cBera. ToyeuHbIil ICTOYHUK CBETA.
OtpaxeHue cBera. 3aKOHbI OTpakeHus certa. [locTpoeHne n300paxeHuit B JIOCKOM 3epKale.

[Ipenomienue cBeta. 3aKOHBI MPETOMIICHHS CBEeTa. AOCONIOTHBIM TOKa3aTeNlb MPEIOMIICHHS.
[TonHoe BHyTpeHHee oTpakeHue. [IpenenbHblil yroi moJHOr0 BHYTPEHHEr0 OTPayKEHUSL.

Hucnepcus ceera. CinoxHblii cocTaB Oenoro csera. L{ger.

Cobuparonye U pacceuBaronue JUH3bI. ToHKas NuH3a. DOKYCHOE PAcCTOSTHUE U ONTHYEeCKas
cuia TOHKOW JmH3BL llocTpoenue n300pakeHUil B COOMPAIOMIMX W PACCEHMBAIOUIMX JIMH3AX.
dopmyJia TOHKOH JIMH3bL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

[Ipenensl MpUMEHUMOCTH TEOMETPUUYECKON ONTUKH.

BonnoBas ontuka. Mutepdepenuns cera. KorepeHTHbIE MCTOUHUKU. YCIOBHUS HAONIOICHUS
MaKCHUMyMOB U MUHUMYMOB B UHTEP()EPEHIIMOHHON KapTUHE OT ABYX CHH(A3HBIX KOT€pPEHTHBIX
HUCTOYHUKOB.

Hudpakus ceera. JudpakunoHHas pemeTka. YClIOoBHE HAOIIOJICHHS TIaBHBIX MAaKCHMYyMOB
IIPU [aIEHUH MOHOXPOMATHUYECKOTO CBETA Ha TU(PAKIIMOHHYIO PELIETKY.

[Tonspuszanus ceera.

TexHuueckue YCTpOfICTBa U [PAKTUYCCKOC TIIPHUMCHCHUC. OYKH, JIyIa, (I)OToannapaT,
HpOGKHI/IOHHBIfI arrmapar, MUKpPOCKOII, TEJICCKOII, BOJIOKOHHAs OIITHKA, JII/I(i)paKHI/IOHHaﬂ pelIcTKaA,
MOJIApOn .

JleMoHCcTpamu.

[IpsimonuHEiiHOE  paclpoCTpaHEHWE, OTPAKEHUWE U IpeiromiieHue cBeta. Onruueckue
IpUOOPBHI.

[lonHoe  BHyTpeHHee  oTpaxkeHue. Mogenb  CBETOBOJA.
HccnenoBanue cBOWCTB N300paKeHHid B THH3aX.

Monpenu MHKPOCKOIIA, TEJIECKOIIa.

Habmonenue uHTepdepeHn CBeTa.

Habmtonenue nudpakuuu cera.

Hab6monenne pucnepcun cBera. Ilomyuenue

CIEKTpa C MOMOIIbIO MPU3MBI.

[TonydeHnue crekTpa ¢ MOMOIIBIO TU(MPaKIIMOHHON perneTku. Habmronenue
MOJISIPU3ALMU CBETA.

YdeHnueckuit SKCEpUMEHT, Ja00opaTOpHbIe pabOThHI



N3mepenue mokKasareist MIPEJIOMIICHUS CTEKIIA.
HccnenoBanue CBOMCTB M300paKeHUHW B JIMH3AX.
Hab6mronenue qucnepcuu cBeTa.
115.7.3. Paznen 6. OCHOBBI CIEUMAIBHON TEOPUH OTHOCUTEIIBHOCTH.

I'paHunbl TPUMEHUMOCTH KJIACCHYECKON MeXaHWKd. [locTynaTel CHenUalbHOW TEOpHUH
OTHOCUTENILHOCTH: HHBAPUAHTHOCTH MOJYJISI CKOPOCTH CBeTa B BakKyyMme, MPHUHIHUII
OTHOCUTEJILHOCTH DHUHINTEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHH U COKpAIleHHE JIUHBIL.
DHeprus U UMMYJIbC PEISITUBUCTCKON YaCTHIIBI.
CBs13b MaccChl ¢ SHEPTUEH U UMITYJIBCOM PEISTUBUCTCKON YAaCTHUIIBI. DHEPTHS TOKOSL.
115.7.4. Paznen 7. KBanToBast pusuka.
115.7.4.1. Tema 1. Dy1eMeHTHI KBAHTOBOM ONTHKHU

@®otonsl. Popmyna [lnanka cBs3u SHeprum (POTOHA C €ro YacTOTOW. DHEPrusi M HMMITYJIEC
(dhoToHa.

OtkpsiTHe U uccnenoBanue porordpdexra. OnbiTol A.I'. Cronerosa. 3akoHbl GoTodddexTa.
VYpaBuenue DitHiuTeiHa U1 poTtoaddexra. "Kpachas rpanuna” poroaddexra.

Hasnenne cBera. OnbiTel [1.H. JleGeneBa. Xumudaeckoe
JIEVICTBUE CBETA.

Texnuyeckue yCTpoilcTBa W MpakTUYeckoe TMpuMeHeHue: QorodnemMeHt, GOTOAATUHK,
coJIHeuHas OaTapesi, CBETOIUOI.

JleMoHCTpauyu.

®dotorpdPext Ha  yCTaHOBKE C  IIMHKOBOW  TUIACTUHOM.
HccnenoBanue 3akOHOB BHEIIHEro GpoTosddekra.

CBeToIHoI.

Conneunas Garapes.

115.7.4.2. Tema 2. CTpoeHue atoma.

r

Mognens atoma Tomcona. Oneitel Pesepdopaa o paccesauio @ -uactui. IlnanerapHas Mojenb
atoMa. [locrynarel bopa. M3nydenue u nornomnieHre pOTOHOB MpHU MEPExojie aToMa C OJHOTO
YPOBHSI SHEpPIruu Ha Ipyrou. Bunpsl cnekTpoB. CekTp ypOBHEHN SHEPrun aToMa BOAOPOA.

Bonnosbie cBoiictBa yactuu. Bosnbl ne bpoitna. KopnyckyinsipHO-BOJTHOBOW AyanusMm.

CrHoHTaHHOE U BBIHYKACHHOC U3JIYUCHHUC.



TexHudyeckue ycTpocTBa U NPaKTUUECKOE IPUMEHEHHUE: CIIEKTPAJIbHBIN aHaJIN3 (CIIEKTPOCKOIT),
Ja3ep, KBAHTOBBIA KOMIIBIOTED.

JleMoHcTpanuu.
Mopens omnbita Pesepdopna. Omnpenenenue
JUTMHBI BOJIHBI JIa3epa.
Habumoienne nuHedaThIX CIIeKTPOB U3mydeHus. Jlasep.
YyeHuueckui 3KCIepuMeHT, 1abopaTopHbie padoTel. Habmonenue
JINHENYaTOro CIIEKTpa.

115.7.4.3. Tema 3. ATomHOE SAPO.

OKCIIEpUMEHTHI, JIOKa3bIBAIOIIME CIIOKHOCTb CTpOEHUs sijapa. OTKpbITHE pPagHMOaKTUBHOCTH.
OmnpiTel Pesepdopaa mo omnpeneneHnio cocraBa paanoakTHBHOTO n3nydeHus. CBoiicTBa aibda-,
Oera-, raMMa-u3y4eHus. BiausHue paguoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OTkpeITHE TPOTOHA M HelTpoHa. HykimonHas moaens siapa [ eiizendepra-Banenko. 3apsn sapa.
MaccoBoe uncio sapa. M30tomnsl.

Anbda-pacnan. DIEeKTpOHHBIH M TO3UTPOHHBIA Oera-pacmaa. ['amma-usnmydeHuwe. 3akoH
PaZMoaKTUBHOTO pacrnaa.

DHeprusi CBA3U HYKJIOHOB B sjpe. SnepHsie cuibl. [ledekt maccel sapa. SnepHbie
peakuuu. /leneHnue u CUHTE3 AAED.

SnepHbrii peaktop. Tepmosiaepubsiii cunte3. [IpoOieMbl M TNEpCHEKTHUBBI  sIEpHON
SHEPreTUKU. JKOJIOTMUYECKUE aCTIeKThI SAEPHON SHEPTreTHKH.

OnemeHTapHbIe YacTUIbl. OTKPBITHE O3UTPOHA.
Metoapl HaOMIOJEHUS M PETUCTpallMM dJeMEHTapHbIX vacTull. DyHIamMeHTaIbHbIE
B3auMoieicTBUs. EMuHCTBO (hr3nyeckoit KapTHHBI MUDA.

TexHuueckue ycTpoiicTBAa M MPAKTUYECKOE TPUMEHEHHUE: J03UMeTp, Kamepa BuibcoHa,
SJIEPHBIN peakTop, aToMHas 6oMOa.

JleMoHcTpanuu.

CUeTYrK HOHM3UPYIONIMX YACTHII.

Yuenuueckuit AKCIIEPUMEHT, nabopaTtopHbIe paboThI
HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoToTrpadusim).

115.7.5. Pa3aen 8. DiaeMeHTHl aCTPOHOMUU U aCTPOPU3UKH.



Oranel pa3BUTHs acTpoHOMuUU. lIpukiiagHOe U MUPOBO33pPEHUECKOE 3HAUEHHE acTpOHOMUU. Bup
3Be31HOro Heba. Co3Be3aus, IPKHUE 3BE3/1bl, IUIAHETHI, UX BUJUMOE JIBUKEHUE.
ConHeuHas cucrema.

Connue. ConHeuHass akTUBHOCTb. Mcrounuk sHepruu CoJsiHLA M 3B€31. 3BE3[bl, UX OCHOBHbIE
XapakTepucTUKU. [luarpamma '"CHeKTpasibHBIM KJIacC - CBETUMOCTH'. 3Be€3/bl TJIABHOH
[IOCJIEI0BATEIBHOCTU.  3aBUCUMOCTh  "Macca -  CBETMMOCTH"  JUIsl  3Be€3]  [JIaBHOU
nocneaoBareabHocTH. BHyTpenHee crpoenue 3Be3n. CoBpeMeHHbIE MPEICTaBJICHUA O
MPOUCXOKACHUH U 3BoJfolMK COJIHIIA U 3BE3]1. DTallbl )KU3HU 3BE3/I.

Muneunbii [lyTe - nHama [amaktuka. Ilonoxxkenne n nBuxenue Connna B ['amaktuke. Tumbl
rajiakTuk. PajguoranakTiuku 1 kBa3zapsl. UepHbIe JABIPHI B S/Ipax rajlakTUK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa60ma. PazOeranue ramaktuk. Teopus
Bonpmioro B3peiBa. PenukToBoe U3inydeHue.

MacmrabHas CTpYKTypa Bcenennon. MeraranakTuka.
Hepemennslie mpo6iieMbl aCTPOHOMUM.
VYuennyeckne HaOI0AeHHS.

Ha6J'II-OI[eHI/I$I HCEBOOPYKCHHBIM TI'JIa30M C HCIIOJIb30BAHHEM KOMIIBFOTCPHBIX HpI/IHO)KCHI/Iﬁ JIA
OIPCACIICHUSA ITOJIOKCHUA HeOCCHBIX OOBEKTOB Ha KOHKPCTHYIO JaTy: OCHOBHLIC CO3BE3UA
CeBepHoro noJrymapus 1 ipKuc 3BEC3/1bI.

Ha6mronenus B Teneckon Jlynsl, maner, Mieunoro IlyTu.
115.7.6. O6o0m1aroriee MOBTOPEHHE.

Ponb ¢u3uku v acTpOHOMUU B SKOHOMMYECKOM, TEXHOJIOIMUECKOH, COLIMATIbHON M 3TUYECKON
cdepax IesATeIbHOCTH YeJIOBEeKa, poib U MECTO (PU3MKH U aCTPOHOMHUH B COBPEMEHHON HAay4HOM
KapTUHE MHpa, poJib (U3MUYECKON Teopuu B (HOPMHUPOBAHMM MPENCTABICHUM O (QuU3MUecKon
KapTHHE MHUpa, MECTO (pu3nueckoi KapTUHBI MUpPa B OOLIEM Psily COBPEMEHHBIX €CTECTBEHHO-
HayYHBIX IPEJICTaBICHUN O IPUPOE.

115.7.7. MexnpeaMeTHbIE CBSI3U.

N3yuenne xypca ¢usmku 06a30Boro ypoBHsS B 11 Kjacce OCYIIECTBISETCS C  yYETOM
COJIEPKATENbHBIX MEXIPEIMETHBIX CBS3€H C KypcamMH MAaTeMaTUKH, OWOJIOTHUH, XHMUH,
reorpaduu U TEXHOJIOTHUH.

MexnpeaMeTHbIE MOHATHS, CBSI3aHHBIE C U3YYEHHUEM METOJIOB HAyYHOTO MO3HAHUS: SBIICHHE,
Hay4HbIA (aKT, TUIOTE3a, GU3NYecKasi BEIMYWHA, 3aKOH, TEOPHs, HAOIIOeHNE, dKCIICPUMEHT,
MOJEJIUPOBAHUE, MOJIENb, U3BMEPEHHUE.

MareMaTrKa: peleHne CHCTEMBl YPaBHEHUH, TPUTOHOMETPUIECKHE (PYHKIIUN: CHHYC, KOCHHYC,
TaHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKJECTBO, BEKTOPHI U MX MPOCKIMU Ha
OCH KOOpJAMHAT, CJO0KEHHE BEKTOPOB, NPOM3BOJAHBIC 3JIEMEHTAPHBIX (YHKIWH, HpPU3HAKH
o100 TPEYTOJIBHUKOB, ONPEACICHHUE TUIOIIAAN TUIOCKUX GUTyp U 0ObeMa Tell.

buonorus: snexkrpuyeckue SIBICHUS B KUBOH NpUpPOAE, KoyieOaTeNbHble JBUKEHUS B JKUBOU
IIPUPOJIE, ONITUYECKUE SIBJICHUS B )KUBOU IIPUPOJE, NEUCTBUE paJualliy Ha )KUBbIC OPTaHU3MBI.



XUMHS: CTPOCHUE aTOMOB U MOJIEKYJI, KPUCTAILINYECKAsT CTPYKTypa TBEPABIX TEJ, MEXaHU3MBbI
00pa30BaHMsl KPUCTAJUINYECKOHN PEIeTKH, CIIEKTPaIbHbIN aHaAIN3.

I'eorpadus: MarHUTHBIE TMOJIOCA 3€MJIM, 3aJeKM MArHUTHBIX pyll, (OTOChEMKa 3eMHOU
IIOBEPXHOCTH, IPEJICKA3AHNE 3€MIIETPSCEHUN.

TexHosorus: JIMHUM DJIEKTPOIIEpenay, I'€HEpaTop IEPEMEHHOIO TOKA, 3JIEKTPOJBUTrATElb,
WHIYKIMOHHAs T€4Yb, pajap, paJuONpPUEMHHUK, TelIeBU30p, aHTeHHa, TenedoH, CBY-meus,
MIPOEKIIMOHHBIN anmapar, BOJOKOHHAs ONTUKA, COJIHEUHasi OaTapes.

115.8. I[lnanmpyemble pe3yJbTaThbl OCBOEHHS MPOrpaMMbl MO (U3NKe HA YPOBHe
cpeHero oduero oopa3oBaHus.

115.8.1. OcBoecnue yueOHOro mnpeamera "dusnmka" HA YPOBHE CpEIHETO OOIIETO
oOpasoBaHus (0a30BBIA YPOBEHB) JOJDKHO OOECICUUTH JOCTHKCHUE CIICAYIONIUX JTHYHOCTHBIX,
METaINpeIMETHBIX U MPEIMETHBIX 00pa30BaTeNIbHBIX PE3YIbTATOB.

JInyHOCTHBIE pE3yibTaThl OCBOEHHs YyuyeOHoro mnpenMera "®dusuka" IOKHBI OTpaXKaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLINXCSl PYKOBOJCTBOBATHCS C(OPMHPOBAHHON BHYTPEHHEH
MO3ULMEN JMYHOCTH, CHUCTEMOM IICHHOCTHBIX OpPHMEHTAlUi, IIO3UTUBHBIX BHYTPEHHMX
yOeX/IeHull, COOTBETCTBYIOIIMX TPAJAUIUOHHBIM IEHHOCTSIM POCCHICKOro  0OIIecTBa,
paclIMpEeHNe KU3HEHHOTO OIbITa M OIIbITAa JESATEIBHOCTH B IPOLIECCE PEAM3ALMA OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATENbHOMN JA€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) Tpa’xAaHCKOTI'0 BOCITUTAHUSA:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIIMU O0YYaIOIIErocsi Kak aKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO 00IIECTBa;

HpI/IHSITI/Ie TpaJII/IIII/IOHHI)IX 06H1€‘I€J'IOB€‘IGCKI/IX FYMaHI/ICTI/I‘IeCKI/IX nu )IeMOKpaTI/I‘IGCKI/IX
LIGHHOCTEH;

TOTOBHOCTH BE€CTU COBMCCTHYIO [JCATCIBHOCTH B HHTEPECAX TIPaKIaHCKOT'O 06IIICCTBa,
y4aCTBOBAaTh B CaMOYIIPABJICHUU B O6paSOBaTeJ'IBHOI71 OpraHHu3alunu,

YMCHUEC BSaHMOﬂeﬁCTBOBaTL C CONMAJIBHBIMU UHCTUTYTAaMH B COOTBETCTBUU C UX (byHKIII/ISIMI/I u
Ha3HaAa4YCHUCM,

TOTOBHOCTb K TYMaHUTapHOM U BOJIOHTEPCKOM IEATEIBHOCTH;
2) NaTpUOTHYECKOTO BOCTIUTAHMSL:
c(OpMUPOBAHHOCTH POCCUICKOM I'paX1aHCKON WIEHTUYHOCTH, IaTPUOTHU3MA;

LIEHHOCTHOE OTHOIIIEHUE K IOCYJIapCTBEHHBIM CHMBOJIAM, JOCTH)KEHUSIM POCCHUHCKUX YUYEHBIX B
o0nactu (PU3HKU U TEXHUKE;

3) AyXOBHO-HPAaBCTBEHHOI'O BOCHHUTAHUS:
c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUUECKOT0 ITOBEICHUS;

CIOCOOHOCTh OIIEHMBATh CHUTYAallMI0O W NPUHUMATh OCO3HAHHbBIC PEIICHHs, OPUEHTHUPYSACH Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B IE€ATEILHOCTH YUYEHOIO;

OCO3HAHME JIMYHOTO BKJIa/1a B IOCTPOCHHUE YCTOMUYHUBOTO OYAyILEro;



4) 5CTETUYECKOTO BOCITUTAHUS:

ICTETHMYECKOE OTHOLICHHWE K MHPY, BKJIIOYas ICTETHKY HAyYHOT'O TBOPYECTBA, IPHUCYILETO
¢usnveckoil Hayke;

5) Tpy1OBOTO BOCTIUTAHHSL:

MHTEpEC K PA3IMYHbIM cepam MpoPecCHOHATBHON AEATENIbHOCTH, B TOM YHUCIE CBA3aHHBIM C
¢bu3MKOW W TEXHUKOW, YMEHHE COBeplIaThb OCO3HAHHBIA BbIOOp Oynymed mnpodeccuun u
peann30BbIBaTh COOCTBEHHBIE )KU3HEHHBIC IIJIaHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUI0O M CamMoOOpa3oBaHHWIO B 00JIacTU (PU3HKU Ha
MPOTS)KEHUU BCEU )KU3HH;

6) 3KOJIOTHYCCKOI'O BOCIIMTAHMA:

C(OPMHPOBAHHOCTh  DKOJIOTUYECKOH  KyJNbTYpBl, OCO3HAaHHE TJO00AJBbHOTO  XapakTepa
HKOJIOTHYECKUX MPOOIIeEM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JICUCTBUU B OKPYKAIOIIECH CpPEle HA OCHOBE 3HAHUA LEJeH
YCTOWYHBOTO Pa3BUTHS YEIIOBEUECTBA;

Pacmmpenue omnbitTa €ATENTbHOCTH SKOJOTMUYECKOW HAIMpPaBICHHOCTH HAa OCHOBE HMEIOIIUXCS
3HaHUU 10 (pU3HKe;

7) IEHHOCTH HAYYHOTO MTO3HAHUSI:

c(OPMHPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
¢bu3nueckoil HayKu;

OCO3HAHUC IICHHOCTH Hay‘lHOﬁ ACATCIIbBHOCTH, TOTOBHOCTHL B IIPOHECCE HU3YUYCHHUA (1)I/I3I/II(I/I
OCYHICCTBIIATDH MPOCKTHYIO U UCCICAOBATCIIBCKYIO ACATCIIBHOCTD HHAWBUAYAJIBHO U B I'PYIIIIC.

115.8.2. B mporecce AOCTHKEHUSI JTHUYHOCTHBIX PE3YJIbTATOB OCBOEHHS MPOTPAMMBI IO
(dbuzuke I8 YpOBHSI CpeaHEro oOmiero ooOpa3oBaHUsi y OOYYaIOIMIUXCS COBEPIICHCTBYETCS
SMOIIMOHANBHBIN HHTEJUIEKT, TPEINoIararoinii chOpMUPOBAHHOCTH:

CaMOCO3HaHHA, BKJIHYarOUICTO CIIOCOOHOCTh TMOHUMATh CBOE OMOIMOHAJIbBHOC COCTOsSHUC,
BUJCTH HAIIPABJICHUS PA3BUTHA COOCTBEHHOI SMOIIMOHAILHOM C(I)Cpbl, OBITh YBCPCHHBIM B CC6C;

CaMOpPETyJIMPOBaHUs, BKIIOYAIOIIETO0 CAMOKOHTPOJb, YMEHHWE NPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TOBEJIEHUE, CIIOCOOHOCTh AAANTHPOBATHCS K IMOLMOHAIBHBIM U3MEHEHUSM U TMPOSBISATH
rMOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHy'TpCHHCI\/'I MOTHUBAIUU, BKJ'IIO‘{aIOH_ICﬁ CTPEMJICHUC K JOCTHXXCHUIO LCIN U YCIICXY, OIITUMU3M,
HWHUIUATUBHOCTb, YMCHUEC )IeﬁCTBOBaTL, ncxoas u3 CBOUX BOSMO)KHOCTGfI;

OMIIaTHUH, BKJ'IIO"I&IOH.IGIZ CIIOCOOHOCTh  ITOHHUMATh OMONHUOHAJIIBHOC COCTOSAHUC OPYTUX,
YUYUTBIBATh €ro Ipru OCYICCTBICHUN O6I].[CHI/I$[, CITOCOOHOCTEB K COYYBCTBHIO U COMCPCIKNBAHUTO,

COLIMATIbHBIX HABBIKOB, BKIIIOUYAIOIIUX CIIOCOOHOCTh BBICTPAWBATh OTHOIICHUS C APYTUMHU
JIIOJIbMU, 3a00TUTHCSI, IPOSBIIATH UHTEPEC U pa3peliaTh KOHQIUKTHL.

115.8.3. MeranpenMeTHble pe3yibTaThl OCBOCHUS IPOTPaMMBl CPEIHEro O0OIIero
00pa3oBaHMs JOJDKHBI OTPaXKaTh:



115.8.3.1. OBnaneHue yHuBepcaabHbIMU I03HABATEIbHBIMU JIEHCTBUAMMU:
1) 6a30BbIC TOTUYECKHE JCHCTBUS:

CaMOCTOSITENIbHO  (hOpMyNIUpOBaTh M aKTyaJIM3MpPOBaTh NpoOJeMy, paccMaTpuBarh €€
BCECTOPOHHE;

ONPENENATh LEIU ACATEIbHOCTH, 3a1aBaTh IIapaMeTPbl U KPUTEPUU UX JOCTUKEHHUS; BBIABIATH
3aKOHOMEPHOCTH M MPOTHBOPEUHS B PACCMATPUBAEMBIX (PU3MUECKUX SBICHUAX; pa3pabaThIBaTh

IUIaH peleHus MpoOIeMbl ¢ YYETOM aHaIU3a UMEIOIIMXCS MAaTePHAIbHBIX U
HeMaTepuaIbHBIX PECYpPCOB;

BHOCHUTb KOPPCKTUBLI B JACATCIBHOCTb, OLCHHUBATHL COOTBCTCTBUEC PE3YJIbTATOB ULCIIAM,
OLCHUBATDb PUCKH HOCJ'IGI[CTBI/Iﬁ ACATCIIBHOCTH,

KOOPJAMHUPOBAaTh U  BBIIOJHATH pabOTy B YCIOBUAX pPEAIbHOTO, BUPTYaJIbHOIO H
KOMOHMHUPOBAaHHOI'O B3aUMOJICHCTBUS;

pa3BHUBATh KPEATHBHOE MBIIUICHUE IPU PEIICHUN )KU3HECHHBIX TTPOOIIEM.
2) 6a30BbIE UCCIIE0BATEIBCKUE ICHCTBHUS:
BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIFOYCBBIMHA MOHITHSAMH U METOAaMH (DH3MYECKON HAYKH;

BJIaJACTh HaBbIKaMU y‘-Ie6H0—I/ICCJ'IeI[OBaTeJ'IBCKOI7I )51 HpOCKTHOfI ACATCIIBHOCTU B obOmactu CI)I/ISI/IKI/I,
CIIOCOOHOCTBI0O M TOTOBHOCTBIO K CaMOCTOATCIIBHOMY IIOMCKY MCETOJOB PCIICHHUA 3aaay
(I)I/I3I/ILICCKOFO COACPpKaHUA, IPUMCHCHUIO PA3JIMYHBIX METOJOB ITO3HAHUA,

BIIQJIETh BUJAMU JEATEIBHOCTH TIO TIOJYYEHHUIO HOBOTO 3HAHUS, €ro WHTEPIpPETaINH,
MpeoOpa30BaHUIO U TPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX CUTYaIUSAX, B TOM YHCIIE TIPU CO3TaHUH
Y4EOHBIX TPOEKTOB B 00J1aCTH (PUUKH;

BBISIBJISATh MIPUYMHHO-CIIEICTBEHHBIE CBSI3U U aKTYalIM3HpPOBATh 337a4y, BBIABUIaTh THUIOTE3Y €€
pelIeHNns, HaXOJUTh apryMEHTHI JUIsl I0Ka3aTelbCTBA CBOMX YTBEPKACHUM, 3a/1aBaTh MapaMeTphbl
U KPUTEPUHU PELICHHUS;

AHAJIIM3UPOBATH MOJTYYCHHBIC B XOJ€ PCIICHUA 3ada4yn pE3yJIbTaTbl, KPUTUYCCKU OLICHUBATH HUX
AOCTOBCPHOCTD, NPOTHO3UPOBATEL U3BMCHCHHUEC B HOBBIX YCJIOBUSX,

CTaBUTh U (POPMYIHpPOBaTH COOCTBEHHBIE 3a7aud B 00pa30BaTENbHOHN NEATENbHOCTH, B TOM
qucie MpHU U3y4eHUH (PU3MKH;

JIaBaTh OIICHKY HOBBIM CUTYaIlUsIM, OIIEHUBATh TPUOOPETECHHBIN OTIBIT;

yMETh MEPEHOCUTHh 3HAHUSA MO (PU3HUKE B MPAKTHUYECKYIO OOJIACTh >KU3HEICSATEILHOCTH; yMemb
UHMe2pUpPOB8amd 3HAHUS U3 PA3HBIX Y4eOHbIX NPEOMemos;

BBIIBUTATh HOBBIE WJEH, MpeljaraTb OpPUTHHAIBHBIE MOAXOJbl U PEIICHHUS; CTaBUTh

HpOG.HGMI:I " 3aJla4i, JOIMYyCKArOIINC aJIbTCPHATUBHLIC PCIICHUSA.



3) pabota c uHpOpMAaIHEH:

BJIa/IETh HaBbIKAMU IMOJTy4eHUS UHPOpMAIK PU3NIECKOTO COACPHKAHUS U3 HCTOUHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITEJIbHO OCYILIECTBJISTh IMOUCK, aHAJIU3, CUCTEMATHU3AlMI0 U HHTEPIPETAIUIO
nH(OpMAaLIUY PA3IUYHBIX BUIOB U (GOPM MPECTABICHUS;

OLIEHUBATh JIOCTOBEPHOCTH HH(POPMAIHIH;

UCIIOJIb30BaTh CPEICTBA HH(POPMAIIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTMH B pEIICHUU
KOTHUTHBHBIX, KOMMYHHKATUBHBIX M OpPraHMU3ALMOHHBIX 3a/1a4 C COOJIOJCHHEM TpeOOBaHMN
IPrOHOMHKH, TEXHUKH 0E30IIaCHOCTH, TUTHCHBI, PECYPCOCOCPEKECHNUS, MPABOBBIX U ITHUCCKHX
HOPM, HOPM HH(POPMAITMIOHHON 0€301aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJEp)KaHMs B pa3IM4YHBIX (opMarax € ydyeToM Ha3HAYCHMs
nHbOpMAIMM W TENIEBOW ayIWTOPHH, BHIOMpas ONTUMAIbHYIO (OpPMY NpPEIACTABICHHUS W
BHU3YaJIU3alUu.

115.8.3.2. OBnanenue yHuBepcaibHbIMU KOMMYHUKATUBHBIMU JIEHCTBUSIMHU:

1) oOmieHwme:
OCYIIECTBIISITH OOIICHHE HAa YpPOKax (U3UKM W BO BHEYPOUHOU NEATEIHHOCTH; PACIO3HABATH
MPEINOChIUIKM KOH(IMKTHBIX CUTYalldii M CMArdaTh KOH(IJIMKTBHL, Pa3BEPHYTO M JIOTUYHO

M3J1arath CBOIO TOYKY 3PEHHS C HCIIOJIb30BAHHEM SI3BIKOBBIX
CPEZCTB.

2) coBMeCTHas I€ATEIbHOCTB!
MOHMMAaTh U HCIOJIb30BaTh NMPEUMYILECTBA KOMAHIHOM M MHIUBUAYyaJTbHOW pabOThI; BBIOUpPATh

TEMATUKy U METOJAbl COBMCCTHBIX JEHUCTBHI C yueToOM 06IJ_[I/IX HHTCPCCOB U
BO3MOKHOCTEH Ka)KI0To YieHa KOJIJICKTHBA,

MPUHUMATD 1€ COBMECTHOM NIEATEIbHOCTH, OPTaHU30BBIBATh U KOOPJIUHUPOBATH JIEUCTBHS 110
€€ TOCTHKEHUIO: COCTABIISATH IJIaH IEUCTBUH, pacipeiesiTh PO ¢ YYETOM MHEHHMI YYaCTHUKOB,
00CyKJaTh pe3yIbTaTbl COBMECTHOW paboThI;

OLIEHUBATh KayeCTBO CBOETO BKJIAJa M KaKIOr0 YYaCTHHKA KOMaHJbI B OOIIMH pe3ysbTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE IIPOEKTHI, OLEHUBATh HJEU C IIO3ULIUMU HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISATh MO3UTUBHOE CTPATErMUYECKOE MOBEACHUE B PAa3IUYHBIX CUTYaAlUAX, MPOSBISATH
TBOPYECTBO U BOOOPAKEHUE, OBITHh MHUIIHATHBHBIM.

115.8.3.3. OBnanenue yHuBEpCaIbHBIMU PETYJISITUBHBIMU JIEHCTBUSAMMU:
1) camoopranuzanus:

CaMOCTOSITENTFHO ~OCYIIECTBJIATh TO3HABATEIbHYIO JACSITENLHOCTH B oOOnacté (U3NKH U
aCTPOHOMHUHU, BBISIBIIATH TPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 33/1a4H;



CaMOCTOATENIBHO COCTAaBIATh IUIAH PELICHUS pacyeTHBIX M KA4eCTBEHHBIX 3a1a4, IUIaH
BBIIOJIHEHUSI TIPAKTMYECKOW paboThl C y4eTOM MMEIOLUXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTCHUM;

JaBaTh OLICHKY HOBBIM CUTYAaLIUsAM;
pacimpsATh paMKH y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MPEINOYTECHHIA;

Je7aTh OCO3HAHHBIM BBHIOOpP, ApryMEHTHUPOBATH €ro, Oparb Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;

OLICHHUBATh MPUOOPETEHHBII OIIBIT;

croco0cTBOBaTh (DOPMHUPOBAHHUIO W TPOSBICHUIO SPYIUIMH B 001acTH (DU3WKHU, TOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIA YPOBEHbD.

2) CaMOKOHTpOJIb:

AaBaTb OLCHKY HOBBIM CHUTyallUsIM, BHOCHUTb KOPPCKTHUBBI B JOCATCIIbHOCTb, OLICHUBATH
COOTBCTCTBUEC PE3YJIbTATOB LCJISAM;

BJIaACTh HaBBIKAMHU MO3HaBaTEIbLHOU pe(l)HeKCI/II/I KaK OCO3HaHHus COBCPUIACMBIX HeﬁCTBHﬁ n
MBICJIIMTCIIBHBIX ITPOLECCOB, UX PC3YJIbTATOB U OCHOBaHHfI;

UCIOJb30BaTh MpPHUEMbl pedIeKCHU Ul OLEHKH CHUTyallud, BbIOOpa BEPHOTO pELICHUS;
OLICHMBAaTh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEUIEHMs] MO UX CHU)KEHMIO; IPUHHUMATh
MOTHBBI U apTYMEHTHI IPYTHX IPU aHAIU3€E Pe3yIbTaToOB AEATEIbHOCTH.

3) npuHsATHE ce0s U ApyTuX:
MIPUHUMATD ce0sl, TOHUMAasi CBOU HEJIOCTAaTKU U JOCTOMHCTBA;
IIPUHUMATh MOTHUBBI M apIyMEHTBI APYTUX IIPU aHAIU3€ PE3YJIbTaTOB ACSATEIBHOCTH; IPU3HABAThH
CBOE MPABO U NPaBO JPYTUX HA OLIMOKY.

115.8.4. [IpenmeTHBIE pe3yabTaThl OCBOCHUS IpOrpaMMel 1o ¢usuke. B nporecce nzyuenus
Kypca ¢pu3uku 6azoBoro ypoBHs B 10 kiacce oOydaronuiics HayquTCs:

J€MOHCTPHUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3UKU B (HOPMHUPOBAHUH COBPEMEHHOMN Hay4YHOU
KapTUHBl MHUpPAa, B Pa3BUTHM COBPEMEHHOM TEXHUKHM M TEXHOJIOTMM, B MPaKTUYECKOU
JIeSITEILHOCTH JIIO/ICH;

YUUTHIBATh TPAHUIBI MPUMEHEHHsS] HM3YYCHHBIX (U3UYECKUX MOJCIICH: MarepuanbHas TOYKa,
MHEpIMalbHaAs CHCTEMa 0TCYeTa, aOCOTIOTHO TBEPAOE TENO, WACATbHBIN ra3, MOACIH CTPOCHHS
ra30B, JKUJAKOCTEH U TBEPIBIX TEJ, TOUCYHBIH DIICKTPUUYCCKHUIA 3apsil MPH PEUICHUN (PU3HUECKUX
3aj1a4;

pacrno3HaBaTh GU3NYECKUE SABIECHUS (TIPOIECChl) U OOBSICHATH UX Ha OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KMHETUYECKOW TEOPUN CTPOEHUS BEUIECTBA U AJIEKTPOJNHAMHUKU: PABHOMEPHOE U
PaBHOYCKOPEHHOE TMPSMOJIUHEHHOE JBIDKEHHE, CBOOOJHOE TMaJeHUE TeN, JBIKEHUE II0
OKpPY’KHOCTH, UHEpLHs, B3auMojeiicTBue Tein, auddys3us, OpOyHOBCKOE IBUKEHHUE, CTPOCHHUE
KHUJIKOCTEH U TBEPBIX TEJ, U3MEHEHHE 00beMa Tell IPHU HarpeBaHUU (OXJIAXKICHUN),



TCIUIOBOC PpPAaBHOBCCHUC, HUCHAPCHUC, KOHACHCAIHA, IIJIABJICHHUC, KpUCTAJJIM3alusd, KHUIICHUC,
BJIQXKHOCTH BO3]1yXa, ITOBBIMICHUEC JABJICHUS rasa Ipu €ro Harp€BaHuu B 3aKpPBITOM COCYI€, CBA3b
MCXKAY IMapaMCTpaMH COCTOAHHA T'a3a B HU3OIPOLCCCAX, BJICKTPpU3alHA TCII, B3aHMOHeﬁCTBH€
3apsaa0B,

OIMCHIBATh MEXAHMYECKOE JABIDKEHHE, UCIONb3Ys (U3NYECKUE BEJIWYMHBI: KOOPJMHATA, MYTh,
IepeMelIeHue, CKOPOCTh, YCKOPEHHUE, Macca Tejla, CUJIa, UMITYJIbC TeJla, KHHETUYeCKas SHEPrus,
MOTEHIMAJbHAsE PHEPrusi, MeXaHHueckas padoTa, MeXaHWYecKas MOIIHOCTh; NPH ONUCAHUU
IIPaBUIBHO TPAKTOBaTh (PU3UYECKUH CMBICI MCIOJIB3YEMbIX BEJIUYMH, UX OOO3HAYEHUs MU
€IMHUIIBI, HAXOOUTh (POPMYIIBI, CBS3BIBAIOIIME JAHHYIO (HU3UYECKYIO BEIUYMHY C IPYTUMHU
BEIMYHUHAMU;

OIMHCHIBATh U3YYCHHBIC TEIJIOBBIC CBOMCTBA TENl U TEIIOBBIC SIBICHUS, MCIONB3Ys (QU3NUECKUE
BEJIMYMHBI: JaBJIEHHE Tras3a, TeMIlepaTypa, CpedHdasd KHHETHYECKas DJHEPrUs XaoTUYECKOIro
JBIDKCHHUS MOJICKYJI, CpEOHEKBaJpaTH4YHaAs CKOPOCTh MOJIEKYJI, KOJHWYECTBO TEIJIOTHI,
BHYTpPEHHSAS 2HEprus, padora ra3a, ko3 UIHUEHT MOJIE3HOTO JIEHCTBUS TEIUIOBOTO JBUTATENS;
MpU OMHCAHUM TPABUIBHO TPAKTOBATH (DU3MUECKHI CMBICI HCIONB3YEMBIX BEJIUYUH, HUX
0003HAYECHUSI U €IMHUIIBI, HAXOAUTH (POPMYIIbI, CBA3BIBAIOIINE NAaHHYIO (PU3UYECKYIO BETUUHHY
C JIpyIr'uMH BEJIMYUHAMU,

OINMCHIBATh H3YYEHHBIC JJIEKTPUUECKUE CBOWCTBA BEIIECTBA M AJIEKTPUUECKUE SBJICHUSA
(mporecchl), UCHONB3Ysl (PU3NYECKUE BEIMUYUHBL: SJIEKTPUUECKUN 3apsijl, AJIEKTPUUYECKOE IOJIE,
HaNpsOKEHHOCTh IOJI, IOTEHUHUAJ, Pa3HOCTb IOTEHIMAJOB; MpPH ONUCAHUU IPABUIBHO
TPAKTOBATb (1)H3H‘-ICCKPII>1 CMBICJI HCHOJB3YCMbIX BCIWYHWH, HUX 0003HAYEHNUS W (1070517000
yKa3bIBaTh ()OPMYJIbl, CBA3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BETMUMHY C JPYTUMH BEJTMUYNHAMM;

aQHATM3UPOBATh (PU3MUECKHE TMPOIECChl M SBJICHHS, WCIOIb3Yysd (U3MUECKUE 3aKOHBI U
NPUHLMUIBL: 3aKOH BceMUpHOro tsarorenus, I, II m III 3axkonbl HproTOHA, 3aKOH COXpaHEHHUs
MEXaHUYECKOW SHEPrUH, 3aKOH COXPAHEHUS UMITYJIbCA, IPUHUHUI CYNEPIIO3ULIUHA CHUJI, TPUHIIUI
paBHONPAaBUs UHEPLHUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOECHUS
BEIIECTBA, Ta30BbI€ 3aKOHBI, CBSI3b CPEAHEH KWHETHYECKOM SHEPruU TEIIOBOTO JIBUKEHUS
MOJIEKYJI C aOCONIOTHOM TeMIepaTypoil, MepBbld 3aKOH TEPMOJUHAMHKH, 3aKOH COXPaHEHUS
AIEKTPUIECKOTO 3apsia, 3akoH KynoHa, mpy 3ToM paznudaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA,
€ro MaTeMaTUYeCKOe BhIpaKEHUE U YCIOBUA (TPaHUIlbI, 0071aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE NPUHIUIBI JEUCTBUS MAIlWH, NMPUOOPOB M TEXHUYECKHX YCTPOMCTB;
pa3nuyaTh ycaoBUs UX O€30MaCHOTO MCIIOJIB30BaHMs B TOBCEIHEBHOM KU3HU,

BBIIIOJIHATE OKCIIEPUMCEHTBI IO HCCIICAOBAHUIO (1)PI3PI‘—ICCKI/IX SBJICHUUA W mponeccoB ¢
UCIONIb30BAHUEM TPSIMBIX W KOCBEHHBIX HM3MEPEHUH, TMpu 3TOM  (POpMYyIUPOBATH
npobJeMy/3aiaqy ¥ TUIIOTE3y y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MIPEIIOKEHHOTO
000pyI0BaHusl, IPOBOAUTH OTBIT U (POPMYITHPOBATH BHIBOIBL;

OCYIIECTBIISATh NPSIMblE M KOCBEHHbIE M3MEPEHUs (PU3UUYECKUX BEIHYMH, IIPU 3TOM BBIOMpATh
ONTUMAJIBHBIA CHIOCO0 U3MEPEHUs] M MCIIOIb30BaTh W3BECTHBIE METO/BI OLEHKH MOrPEIIHOCTEN
U3MEPEHU;

HCCIIEIOBATh 3aBUCHUMOCTH MEXIy (PU3MUECKMMH BETUYMHAMU C HCIIOJIB30BAHUEM MPSIMBIX
M3MEpEeHull, IpU 3TOM KOHCTPYHUpPOBaTh YCTAaHOBKY, (PUKCHpPOBATH pe3yJbTaThl MOTYyYECHHON
3aBUCHMOCTH (PU3NYECKUX BEIHYMH B BUIC TAOIUI] U TpaUKOB, AeNaTh BBIBOBI IO PE3yIbTaTaM
HCCIIeIOBAaHUS;

coOmoaTh mpaBuia O€30MacHOr0 TpPyJAa NpU TMPOBEICHHM HCCIEAOBAaHMM B paMKax



yu4eOHOTO  IKCIIEpUMEHTa, Y4eOHO-HCCIIEOBATENbCKOM W TMPOCKTHOM  JESITeIhbHOCTH C
HCIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U JIaDOpaTOPHOro 000PyI0BaHMUS;

pemaTh pacueTHhIC 33/a4H C SBHO 33JlaHHON (U3MYECKON MOMAEIBIO, MCHONb3Yys (PU3MUECKUE
3aKOHbl M NPHUHLMIIBI, HA OCHOBE aHalW3a yCIOBMs 3aJayd BbIOMpaTh (PU3NYECKYIO MOJEINb,
BBIICNIATh (PU3UYECKHUE BETMUMHBI M (HOPMYIIBI, HEOOXOAUMBIE Ui €€ PELICHHS, MPOBOAMTH
pacueThl U OLIEHUBATh PEAIbHOCTh MOy4E€HHOIO 3HaUe€HUs! (PU3NUECKON BETHUUHBI;

pelaTh KayeCTBEHHBIE 3a/1a4yd: BBICTPAUBATH JIOTUYECKH HEMPOTUBOPEUYMBYIO LIENOYKY
pPacCyXJICHH C HWCIOJb30BaHUEM H3YUYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH M (U3HYECKUX
SIBIICHUI;

UCII0JIb30BATh MIPU PELICHUH YUeOHBIX 3a/1au COBPEMEHHbBIC HH()OPMAIIMOHHBIC TEXHOIOTHH IS
MIOMCKA, CTPYKTYPUPOBaHUs, UHTEPIIPETALIUN U IPEICTaBICHUS Y4eOHOM U HaAyYHO- NOMYJIIPHOI
uH(pOpMaIMK, TONYYCHHOW W3 pa3IH4YHbIX HCTOYHHUKOB, KPHUTHYECKH aHAIM3HPOBATH
MoJIy9aeMyto HHPOPMAITHIO;

MIPUBOJIUTH MPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyOeKHBIX YUCHBIX-(U3UKOB B Pa3BUTHE HAYKH,
00BSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTH;

UCIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOW XKU3HU I OOecreueHHs
0e30macHOCTH MpHU O0paIIeHNH ¢ MPHOOPAMH M TEXHUYECKUMH yCTPOHCTBAMH, TSI COXPAHEHUS
3JI0pOBbsI U COOJIIOJICHUS HOPM 3KOJIOTHYECKOI0 MOBEICHUS B OKpYXKarolleil cpere;

paboTaTe B Tpymie C BBITOJHEHHEM DPAa3JIMYHBIX COLMANBHBIX pPOJICH, IUIAHHUPOBATH PaboTy
TpYMNIbl, palMOHAIBHO paclpelesaTh OOf3aHHOCTH W IUIAHUPOBATh JIEATENIBHOCTH B
HECTaHJAPTHBIX CUTYallUsX, OLCHUBATh BKJIAJ KaXXJOTO W3 YYAaCTHUKOB IPYIIIBI B pELICHUE
paccMaTpuBaeMoit poOIeMBI.

115.8.5. [IpenmeTHBIE pe3yabTaThl OCBOCHUSI IpOrpaMMel 1o ¢pu3nke. B nporecce nzyuenus
Kypca ¢pu3uku 6a3oBoro ypoBHs B 11 kiacce oOydaronuiics HayquTCs:

JEMOHCTPHUPOBATh Ha MIPUMEPAX POJIb U MECTO (pU3MKU B (HOPMHUPOBAHUM COBPEMEHHOIN Hay4YHOU
KapTUHBl MHpa, B DPAa3BUTUM COBPEMEHHOM TEXHUKM M TEXHOJIOTMH, B MPaKTUYECKOU
NS TeIbHOCTH JIFOJIEH, LIETIOCTHOCTh U €IMHCTBO (PU3NYECKON KapTUHBI MUDA;

YUUTBIBATH T'PAHUIBI HPUMCHCHUS N3YUCHHBIX (I)I/I3I/I‘ICCKI/IX MO,Z[CJ'ICfII TOYECYHBIN BHCKTpI/I‘{CCKI/Iﬁ
3apsan, Jyd CBETa, TOYCYHBIM HMCTOYHHK CBCTa, AJACpHAsA MOJACIIb aTOMA, HYKJIIOHHasd MOJCJIb
ATOMHOTO s[ipa IIpu pCUICHUA (I)I/I3I/I‘-ICCKI/IX 3aaay,

pacro3HaBaTh (DU3MYECKHE SBJICHHUS (MPOIECChI) U OOBSICHATH HMX HAa OCHOBE 3aKOHOB
ANEKTPOJAMHAMUKH M KBAaHTOBOU (DU3HMKHU: dJEKTpUUECKask MPOBOJUMOCTD, TEIIJIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE JCHCTBHS TOKAa, B3aMMOJICHCTBHE MAarHHWTOB, JJICKTPOMAarHUTHAs
WHIYKIMS, ACHCTBHE MAarHUTHOTO TMOJsI HAa TMPOBOJHUK C TOKOM U JBIDKYIIMHCS 3apsi,
AJICKTPOMArHUTHBIE KOJIEOAHUS ¥ BOJIHBI, MPSMOJIMHEHHOE PACTIPOCTPAHEHUE CBETA, OTPAKECHHE,
npenomiieHue, uHTepdepeHnus, audpakiuus U MOISIpU3alMS CBETa, TUCIEPCUS CBETa,
dhotoanekrpuuecknii 3pdext (pororddexr), cBeToBOE NaBiieHNE, BOSHUKHOBEHNE JIMHEHYATOTO
CIIEKTpa aToOMa BOAOPO/Ia, €CTECTBEHHAs! M HICKYCCTBEHHAsI PaIMOAKTUBHOCTD;

ONMCHIBATh HM3YYECHHBIE CBOWCTBAa BelleCTBA (PJIEKTPUYECKHE, MAarHUTHBIC, ONTHUYECKUE,
ANEKTPUUYECKYIO MMPOBOJUMOCTh PA3IUYHBIX CPENl) U DIICKTPOMATHUTHBIC SIBICHUS (TIPOIIECCHI),
UCIONb3ysl (DM3MYECKHWE BEJIMYMHBL: DJIEKTPUUECKUN 3apsl, cuja TOKa, OJIIEKTPUYECKOe
HaIpsDKEHUE, DJIEKTPUYECKOE CONPOTUBIIEHNE, PA3HOCTh NOTEHLIMAJIOB, AIEKTPOIBIIKYILAs CUa,
pabora TOKa, MHIYKUMS MarHUTHOTO MoJis, cuiga Ammepa, cuia JlopeHna, MHAYKTHUBHOCTh



KaTyIIKW, SHEPTHsl 3JIEKTPHUUYECKOr0 M MarHUTHOTO TOJeH, MepHoJ M 4YacToTa KojeOaHWH B
Kosie0aTeabHOM KOHTYpE, 3apsi/i U CHjla TOKa B IPOLECCEe FAPMOHUYECKHUX IEKTPOMAarHUTHBIX
KosneOaHui, (POKYCHOE PpAcCTOSIHME€ M OINTHYECKash CWiIa JIMH3bL, MPH OINUCAHUU IPABHIBLHO
TPAKTOBaTh (PU3MUECKUIl CMBICI MCIIOJIB3YEMbIX BEIMYMH, HUX OOO3HAYEHUS U EIUHMIIbI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BETMYMHY C JPYTUMH BEJTHYNHAMM;

OIMCHIBATh M3YYCHHBIC KBAHTOBBIC SIBJIICHHUS W TPOILIECCHI, UCHOJb3Ys (PU3MUECKUE BEITHYUHBI:
CKOPOCTbH JICKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YaCTOTA CBETA, YHEPTHUS ¥ UMITYJIbC (DOTOHA,
MEpUOJT ToJTypaciaja, SHEprus CBS3M aTOMHBIX SiJep, MPU ONMCAHHU MPABUIBHO TPAKTOBATh
(U3MYECKUH CMBICT UCTOJB3YEMBIX BEIUYHMH, HMX OOO3HAUEHUS W CIUHHUIIBI, YKa3bIBaTh
(bopMyJIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUYECKYIO BEIMYUHY C JPYTUMH BEIUYHMHAMH, BEIYUCIISATH
3HaueHUE (PU3NICCKON BEITHYUMHBI,

AHAM3UPOBATh (PU3UYCCKUE TPOIECChl M SIBICHHS, HCIONb3Ys (U3UYECKUE 3aKOHBI U
NPUHIOMIBI: 3akoH OMa, 3aKOHBI TIOCIEAOBATEIBHOIO M IMAPALICIBHOTO COCIUHEHUS
MPOBOJHUKOB, 3akoH Jkoyns-JIeHIa, 3akOH 9JEKTPOMAarHUTHOW MHAYKIUH, 3aKOH
MPSIMOJIMHEHHOTO PACIPOCTPAHCHUS CBETA, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI MPEIOMIICHUS
CBETa, ypaBHeHHME OWHIITEHHa sl Qoroddderra, 3aKOH COXPAHEHUS DHEPruH, 3aKOH
COXpaHEHHS HWMIYJIbCa, 3aKOH COXPAHEHHUS JJICKTPUYECKOTO 3apsla, 3aKOH COXpPaHECHUs
MaccoBOT0 4YHcja, MOCTyJaThl bopa, 3akoH paJMOaKTHBHOTO pacraja, IpU 3TOM pa3jinyarb
CIIOBECHYIO (DOPMYJIIMPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAXKCHHE W YCIOBHS (TPaHUIIBL,
00J1aCTH) TPUMEHUMOCTH;

OIpeEATh HAIpPaBJIEHUE BEKTOpAa WHIAYKIIMM MArHUTHOTO IOJISI MPOBOJHUKA C TOKOM, CHJIbI
Awmrnepa u cunsl JlopeHna;

CTPOMTb M ONMCHIBaTh H300pa)kK€HHE, CO3/1aBAEMOE IUIOCKUM 3€pKajioM, TOHKOH JIMH30M;

BBITNIOJIHATh JKCIIEPUMEHTHI MO HCCIEAOBAaHUIO (U3MUECKUX SIBJICHHUNH M HPOLECCOB C
UCTOJb30BAHUEM MPSAMBIX M  KOCBEHHBIX H3MEpPEHUH: TMpH 3TOM  (OpMYIHPOBATH
npobaeMy/3ajauy U rurnoTe3y yd4eOHOro 3KCIepUMEHTa, COOMPaTh YCTAaHOBKY U3 MPETI0KEHHOTO
000py10BaHus, IPOBOAUTH OMBIT U (POPMYITHUPOBATH BHIBOBL;

OCYILIECTBIIATh MPSIMbIE M KOCBEHHbIE M3MEPEHMs (PU3NYECKHX BEJIWYMH, NPU 3TOM BbIOMpPATh
ONTHUMAJIbHBIA CIIOCOO M3MEPEHMsSI M UCIOJIb30BaTh U3BECTHBIE METO/IbI OLIEHKH MOTrPEUTHOCTEN
U3MEPEHU;

HCCIIEIOBaTh 3aBUCUMOCTH (PU3MUECKHUX BEIMUYMH C HCIOJIb30BAaHUEM MPSMBIX U3MEPEHHI: Mpu
3TOM KOHCTPYUPOBaThb YCTaHOBKY, (HUKCHpPOBATH pPE3YyJbTAaThl IOJyYEHHOH 3aBUCUMOCTH
¢bu3nyecKkux BEJIWYUMH B BHUAE Tabiull W TpapuKOB, JAeiaThb BBIBOABI IO pe3ysbTaTaM
HCCIIEIOBaHNS;

co0mro1aTh IpaBmia 0€30MacHOTO TPy/Ja MPH MPOBEACHUH HCCIEAOBAaHMN B paMKax y4eOHOTO
HKCHEPUMEHTa, y4eOHO-HCCIIEAOBATENLCKOM M MPOEKTHOM NEATENIbHOCTH C HCIOJIb30BaHUEM
M3MEpUTENBbHBIX YCTPOUCTB U 1a00paTOpPHOTO 000PYI0BaHUS;

pelaTh pacueTHbIE 3a/la4M C SBHO 3aJlaHHON (U3MYECKON MOJAEbIO, MCHOb3Yys (PU3MUECKUE
3aKOHBI W TPUHIUIBI, HA OCHOBE aHalM3a YCJOBHS 3aJaud BbIOMpaTh (U3UYECKYI0 MOJEIb,
BBIICNIATh (PU3UYECKHUE BETUMUMHBI M (HOPMYIIBI, HEOOXOAUMBIE Ui €€ PELICHHS, MPOBOAMTH
pacueThl U OLIEHUBATh PEAIbHOCTh MOIY4YEHHOIO 3HAaUE€HUs! (PU3NUECKON BETUUUHBI;

pelaTh KayeCTBEHHBIE 3a/lauyd: BBICTPAUBATH JIOTUYECKH HEMPOTUBOPEUYMBYIO LIENOYKY
PacCyXJICHM C WCIOJb30BaHUEM H3YUYCHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH M (HU3MYECKUX
SIBIICHU;



UCIOJIb30BATh MPH PELICHUU YU4eOHBIX 3a/1a4 COBPEMEHHBIE HH(POPMAITMOHHBIE TEXHOJIOTUHU IS
MOKMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUU U MIPEICTaBICHUS YUeOHOM 1 HAYyYHO- MOIMYJISIPHOI
UHPOpPMAIMK, TOMYYCHHOW M3  Pa3IMYHBIX HCTOYHUKOB, KPUTHUECKH AHAJIM3HPOBATH
noJiy4aeMyto HHGOpMaIuio;

OOBSICHATh TMPHUHLUIBI JEHCTBUS MAIIMH, MPUOOPOB M TEXHUYECKHX YCTPOWCTB, Pa3IUYaTh
yCIIOBHSI X 0€3011aCHOI0 UCIIOIb30BaHUS B IOBCEITHEBHOM JKHU3HU;

MPUBOANTH IPUMEPHI BKJIaZa POCCUICKUX U 3apyOEKHBIX YUCHBIX-(H3UKOB B pa3BUTHE HAYKH, B
00BbsSICHEHHUE NTPOLIECCOB OKPY’KAIOIIEr0 MUPa, B Pa3BUTHE TEXHUKU U TEXHOJIOTH;

WCIIOJIb30BaTh TEOPETUUYCCKUE 3HAHUS 1O (PU3UKE B MOBCEIHEBHON XU3HU IS 00ECICYCHHUS
0€30MacHOCTH IIpU OOpALIEHUH ¢ MPUOOPAMU M TEXHUYECKUMU YCTPONCTBAMHU, AJISi COXPAHEHHS
3II0OPOBBSI U COOJTIOJICHHUS HOPM SKOJIOTUYECKOTO TIOBEICHUS B OKPYXKAOILEH cpere;

paboTaTh B TpyIIe C BBITOJHEHHEM pPa3JIMYHBIX COLMAIBHBIX pPOJICH, TUIAHHUPOBAThH PabOTy
IpyNIbl, palUOHAIbHO pACHpPENesaTh OOS3aHHOCTM U IUJIAaHUPOBATh JESITENBHOCTH B
HECTAaHIAPTHBIX CHTYAllMsX, OLCHUBATh BKJIAJ KAXJOTO M3 YYACTHHKOB T'PYIIBI B PEUICHHE
paccMaTpuBaeMoi POOIIEMBI.

115.9. B c¢enepanbHbIX U pErHOHANBHBIX MPOLIEAYpaX OLEHKH KadyecTBa 0Opa3oBaHUs
UCTOJNB3yeTCsl TepedeHb (KomM(pUKaTop) paclpeieleHHbIX M0 KJIaccaM IPOBEPSEMBIX
TpeOoBaHU K pe3ybTaTaM OCBOCHHS OCHOBHOI 00pa30BaTebHOM IPOrpaMMBbl CPEAHETO OOIIETo
00pa30BaHMs U DIIEMEHTOB COJICPKAHUS 110 (PHU3HKE.

Taomuma 14

[TpoBepsiembie TpeOGoOBaHMS K pe3yjbTaTaM OCBOEHHUS OCHOBHOW 0Opa30BaTEIbHOW MPOTPaMMBI
10 (xmacc)

Kon [TpoBepsieMmbie MpeIMETHBIE pe3yNbTaThl OCBOCHUS OCHOBHO
MpoBepsieMoro  (00pa3oBaTeIbLHOM MPOTrpaMMBbI CPETHETO 00IIEeT0 00pa3oBaHUs
pe3yabTara

10.1 JleMOHCTpHpOBaTh Ha MPUMEPAX POIb U MecTO (PU3UKU B (HOpMHpPOBaAHHUH
COBPEMEHHOM Hay4YHOW KapTUHBI MHpPA, B PA3BUTHH COBPEMEHHON TEXHUKH U
TEXHOJIOTHH, B IPAKTUYECKON IEATEIBHOCTH JIOIEH

10.2 YUuTBIBaTh TPaHULBI TPUMEHEHHS U3YyYCHHBIX (U3NUYECKUX MOJIENICH:
MaTepHalibHasl TOUKa, NHEpLUUAIbHAs CHCTeMa OTCYeTa, a0COJIIOTHO TBEPIOE
TE€J0, UACANBHBIN Ia3; MOJENN CTPOCHHUS ra3oB, KUAKOCTEH U TBEPABIX TEll,
TOYEYHBIN AJIEKTPUUECKUM 3aps]l - IPU perieHnH GU3NUeCcKUX 3a1a4

10.3 PacrioznaBaTh (u3nueckue sBJICHUS (MPOLEeCcChl) U OOBACHATh UX Ha OCHOBE
3aKOHOB  MEXAaHUKH, MOJEKYJSIPHO-KMHETHUECKOW TEOPHUH  CTPOCHHS
BEIIECTBA W  DJIEKTPOJAWHAMHUKH: paBHOMEPHOE ¥  PaBHOYCKOPEHHOE
NpSMOJIMHEHHOE JBWXKEHHME, CBOOOJHOE TMaJileHHe Tel, JBW)KEHHE IO
OKPY>KHOCTH, HHEpIHs, B3auMojeicTBue Tei; auddysus, OpOyHOBCKOE
NBIDKEHUE, CTPOCHHE KHUIKOCTEH U TBEPAbIX Tell, K3MEHEHUE 00beMa Tell pU
HarpeBaHWW  (OXJIAXKICHWHW),  TEIJIOBOE  pPABHOBECHE,  HCIIApEHUE,
KOHJICHCAllMA, TUIABJICHUE, KPUCTAJUIM3ALUs, KUIICHNE, BIAXKHOCTb BO3/yXa,
MOBBILICHUE JIaBJICHUS Ta3a MPU €ro HarpeBaHWU B 3aKPBITOM COCY[E, CBS3b
MEXy MapaMeTpaMu COCTOSIHHS Ta3a B M3OIMPOLIECCaxX; AJIEKTpHU3alUs Ted,




B3aMMO/JICHCTBUE 3apsAI0B

10.4

OnuChIBATh MEXAHMUYECKOE JIBIKEHUE, WCIOJNB3Ys (DM3MUECKHUE BEITHYMHBI:
KOOpJMHATa, IyTh, MIepeMeLIeHIe, CKOPOCTh, YCKOPEHHE, Macca Tela, Cua,
MMITyJIbC ~ T€Jla, KWHETWYECKas JSHEprusi, IMOTEHIHUaJIbHAs  JHEpPrus,
MexaHU4yecKasi paboTa, MeXaHH4ecKasi MOIIIHOCTh; MPU OMUCAHUH MPABHIILHO
TPAKTOBATh (PU3MUECKUN CMBICIT UCTIONB3YEMBIX BEITUYHH, UX 0003HAUYCHUS H
CIUHULBI, HAaXOOUTh (OPMYJIBL, CBS3BIBAIOLIME JAHHYIO (DU3HUECKYIO
BEJIMYUHY C IPYTUMU BEIMUYUHAMU

10.5

OnuceIBaTh HN3YUYCHHBIC TCIIJIOBLIC CBOMCTBA TE€I M TEIUIOBLIC SABJICHHUA,
MCTIONB3Ys (pU3MYecKue BEeTMYMHBI: JaBJICHHE ras3a, TeMIIepaTypa, CpeIHss
KHHCTHYCCKas OHCPIruAa XaO0THUYCCKOI'O JABUXXCHUA MOJICKYJI,
CpeIHEKBaIpaTUIHasi CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSIS
DHeprus, pabora ra3a, KOI(P(OUIMEHT TOJE3HOTO JCHCTBHS TEIUIOBOTO
NBUTATENS; IPU ONUCAHUM MPABWIBHO TPAaKTOBaTh (PU3MYECKUI CMBICIH
MCII0JIb3YCMbIX BCJIWYHH, UX 0003HaYeHHsT U CAUHHUIbI, HAXOAUTH q)OpMy.]H)I,
CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEMUMHY C APYTHMH BEIHYHHAM

10.6

OnuchIBaTh U3yUYEHHBIE JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AIEKTPUUECKUE
SIBIICHUST (TIPOIIECCHI), HCIIONB3YysI (DM3MUSCKUE BEIMYUHBI DIICKTPUICCKHIMA
3apsii, JIEKTPUUYECKOE II0JIE, HAIPSKEHHOCTH I10JIs, MOTEHLMAl, Pa3HOCTh
MOTEHIIMAIOB; TPHU OINKUCAHUU TMPABHIBHO TPAKTOBATh (PU3UUYECKUM CMBICIT
MCIIOJIb3YEMBIX BEJIMYMH, UX 0003HAYECHUS M €AUHHUIIBI; YKA3bIBaTh (HOPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (DU3UYECKYIO BETMYUHY C IPYTUMU BETMYUHAMU

10.7

QHAIM3UPOBATh (PU3UYECKUE MPOLECCHl U SBJICHMS, UCIONb3Ys (pU3MUecKue
3aKOHBl M IPUHLUIBL: 3aKOH BceMHUpHOro tarorenus, I, II u III 3axon®I
HproTOHA, 3aKOH COXpaHEHUs MEXaHWYECKOM HSHEPruH, 3aKOH COXPAHECHMS
MMITyJIbCa, [PUHLUI  CYNEPHO3ULUU  CWJ, MPUHLUI  PaBHOIPABUS
WHEPLUUAIBHBIX CHCTEM OTCYETAa; MOJEKYISPHO-KMHETHYECKYI0 TEOPHIO
CTPOEHHUS BELIECTBA, Ta30BbIE 3aKOHBI, CBA3b CPEIHEH KHHETUYECKON DHEPTUU
TEIJIOBOTO JBUKEHUS MOJIEKYJ C aOCOIIOTHOW TeMIepaTypoi, epBblii 3aKOH
TEPMOJUHAMMKH; 3aKOH COXPAaHEHUS JIEKTPUUYECKOTO 3apsiaa, 3akoH KyioHa;
OpY  OTOM  pa3dyarh  CIOBECHYIHO  (DOPMYJIHMPOBKY  3aKOHa, €ro
MaTeMaTHYeCKOE BhIpayKE€HHE U yCI0BUs (IpaHMIIbl, 00J1aCTH) TPUMEHUMOCTH

10.8

OOBSACHATH OCHOBHBIE NPUHIMIBI JCWCTBUS MalllMH, NOpUOOpPOB U
TEXHUYECKUX  YCTPOWCTB;  pa3iuyaThb  YCIOBHS  HUX  0O€301acHOro
MCII0JIb30BaHUs B IOBCEIHEBHOM JKHU3HU

10.9

BEBITIOMHATE AKCIEPUMEHTHI 10 HCCIEIOBAaHUIO (U3HUECKUX SIBICHUA WU
MPOIIECCOB C MCIIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHUH; TIPU STOM
dbopmynupoBaTh NMpodieMy (3amady) M THUMOTE3y y4eOHOTO JKCIEPUMEHTA,
coOupaTh YCTAaHOBKY U3 MPEIJIOKEHHOTO 000PYI0BaHUS, TPOBOAUTH OIMBIT U
(hOopMyITUPOBATH BHIBOIBI

10.10

OCyIIECTBIIATh NPSAMbIE U KOCBEHHBIE U3MEPEHUsT (PU3MUECKUX BEITUYUH; MIPH
ATOM BBIOMpATh ONTUMAJIbHBIM C€HOCOO M3MEpEeHUs M HUCIOJIb30BATh
M3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

10.11

VccrnenoBaTh ~ 3aBUCHMOCTH ~ MEXAy  (DU3WUECKUMH  BETUYMHAMH  C
MCTIOJIb30BaHUEM IPSIMBIX U3MEPEHUIT; TPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,




(bUKCUpPOBaTh PE3yIbTAThl MOJyUYCHHON 3aBUCUMOCTH (PU3MUYECKUX BETUYMH B
Buie TaOIMI U TpadUKOB, 1e1aTh BBIBOABI 110 pe3yJbTaTaM HCCIeI0BaHUs

10.12

CoOuoiaTh npaBuiia 0€30MacHOr0 TPyAa HPH MPOBEACHHH MCCIICIOBaHUN B
paMKax y4eOHOTr0 SKCIICpHMEHTa, Y4eOHO-HCCIEeJ0BATEILCKOM B MIPOEKTHOM
NEeATeIBHOCTH  C  WCIOJB30BAHHEM  H3MEPHUTENBHBIX  YCTPOWUCTB  H
1abopaTOpPHOTO 000PYAOBAHHUS

10.13

Pemath pacueTHble 3aJayd C SBHO 33JaHHON (DU3UYECKON MOJEIbIo,
MCIIONB3Ysl (PU3NYECKUE 3aKOHBI M MPHUHIIMIIBI; HA OCHOBE aHalIH3a YCJIOBUA
3a/jau BEIOMPATh (PU3NYECKYIO MOJCIb, BBIACIATh (DU3MYECKHE BEITHYUHBI U
(dbopMyIibl, HEOOXOAUMBIE JUISI €€ PeLICHUs], TIPOBOJAUTH PACUEThl U OLICHUBATh
PEATHHOCTD MOTYUYEHHOTO 3HAYCHUS (PU3NUECKON BETMYUHBI

10.14

Pemarh KauyeCTBCHHBIC 3a/1a49H: BHICTPAUBATh JIOTHYSCKH HEITPOTUBOPCUUBYIO
[IEMIOYKY PaCCYXJICHHUI ¢ OMOPOH Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3HYecKue SBICHUS

10.15

licnonb3oBaTh  NpU  pelIeHMH  y4eOHbIX  3aJad  COBPEMEHHBIE
MHPOPMALIMOHHbIE  TEXHOJIOTMM AN TOMCKAa,  CTPYKTypUpPOBaHMS,
MHTEPOpPETAllMd W TPEJICTaBICHUS y4eOHOM W HAYYHO-IOMYJISPHOM
MHGOpMALMY, TOJYYEHHOW U3 PAa3JIMYHbIX HCTOYHUKOB; KPUTHYECKU
QHATM3UPOBATH MOJTy4aeMyl0 HHPOPMAIIUIO

10.16

[TprBOANUTE IPUMEPHI BKJIAZa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3HKOB B
pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPY’KAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHI

10.17

lcnonb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B TOBCETHEBHOM HKU3HU JUIS
oOecrieyeHns 6€30MaCHOCTH NpU OOpallleHuH ¢ MpHOopaMH U TEXHUYECKUMU
yCTpoiicTBaMM, [ COXpaHEHMs] 3JI0pOBbS U  COONIIOJIEHHS HOPM
HKOJIOTMUYECKOTO MOBEJEHUS B OKPY>KAIOILEN Cpeae

10.18

PaGoTaTh B TpyIie C BBINOJHEHHEM PAa3IMUHBIX COIUAIBHBIX POJIEH,
MJIaHUPOBAaTh PA0OTy TPYMIIBI, PAMOHAIBHO PACIPEACNATh O0SA3aHHOCTH U
MJIaHUPOBAaTh JEATENbHOCTh B HECTAHAAPTHBIX CHUTYyalUsX, aJeKBATHO
OICHUBATh BKJAJ KaXJIOr0 M3 YYaCTHUKOB TPYyNIbl B  PEIICHUE
paccMaTpuBaeMoii MPOOIEeMbI

Tabnuma 14.1

ITpoBepsiemsbie 31eMenThI coaepskanus (10 kiacc)

Kon
pazzaena

Kon

[IPOBEPSIEMOTO
QJIeMEHTa

[[poBepsieMbIE ATIEMEHTBI COIEPHKAHUS

OU3NKA U METO/IbI HAYYHOTI'O ITO3HAHUA

1.1

®uszuka - Hayka o mnpupome. HayuHble MeTOIbl TIO3HAHUSA
OKpY’Karoliero mupa. Poiib 3KCnepuMeHTa U TEOpUH B Ipoliecce
MMO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PU3UKE




1.2 MogenupoBanue (QHU3MUECKUX SBIEHUH U mporeccoB. Hayunbie
runote3bl.  dusnueckue  3aKOHbI WM TeOpuU.  ['paHuIbl
MPUMEHUMOCTH (U3MUYECKUX 3aKOHOB. [IpHHIMII COOTBETCTBHSL.
Pons u Mecto ¢u3uku B (HOPMHUPOBAHMHM COBPEMEHHOW HAy4YHOM
KapTUHBI MUPA, B IPAKTUUYECKOU JIEATEbHOCTH JIIOACH

2 MEXAHUKA
2.1 KMHEMATHUKA

2.1.1 Mexannueckoe  aBrokeHue. OTHOCHUTENLHOCTH MEXAHHYECKOTO
nBkeHus. Cucrema orcuera. Tpaekropus

2.1.2 [lepemenienue, CKOpPOCTh (CpedHsss CKOPOCTh, MTHOBECHHAs
CKOPOCTh) U YCKOPEHHE MaTepUaTbHON TOUKH, UX TIPOSKIIMH Ha OCH
cucTeMbl KoopauHat. CIIOKEHHE TMEepeMENICHU U  CIIOKEHHUE
CKOpOCTEM

2.1.3 PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JBUKEHHE.
['paduku 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUs, MyTU U
MepeMeIICHUST MaTEPUAIbHOM TOYKH OT BPEMEHH

2.14 CBoOoTHOE TTaIeHHe. Y CKOPeHHE CBOOOTHOTO MaCHUS

2.1.5 KpuBosmHelHoe JIBUKECHHE. PaBrOMEpHOE JIBUKCHHE
MaTepuaibHOM TOYKA 10 OKPYKHOCTH. YTJIOBas CKOPOCTb,
nuHelHas ckopocTs. [lepuon u wacrora. LleHTpocTpemurensHoe
YCKOpEHHe

2.1.6 TexHuYecKkne YCTpPOMCTBA: CHHAOMETP, JBHKEHUE CHApPSIOB,
[[ETTHbIE ¥ PEMEHHBIC TIepeIaun

2.1.7 [lpakTuueckue paboTel. M3MepeHWEe MrHOBEHHOW CKOPOCTH.
VccnenoBaHUEe COOTHOIICHHMS MEXAY NYTSIMHU, HPONWIEHHBIMHU
TEJIOM 3a TOCJIe/IOBAaTEIbHbIE PAaBHBIE MPOMEKYTKH BPEMEHH IpHU
PaBHOYCKOPEHHOM JIBUKEHUM C HAuyaJbHOM CKOpPOCTHIO, PaBHOM
Hym0. M3yueHue MABWKEHHUS IIapUKa B BS3KOM JKUIKOCTH.
3ydyeHne TBUKEHHS Tea, OPOIIEHHOTO TOPU30HTATBHO

2.2 JIMHAMUWKA

2.2.1 [IpuHimn otHocurenbHOCTH ['anmunes. Ilepseiii 3axkoH HeroToHa.
MHepuuaibHble CUCTEMBI OTCUETA

2.2.2 Macca tena. Cuia. [IpuHIMI Cynepno3uiu CUil

2.2.3 Bropoii 3akoH HprooToHa i MaTepuaibHOM  TOYKH B
nHeprmansHoi cucteme orcdera (MCO). Tpernii 3akon Herotona
11 MATEPUATIBHBIX TOYEK

224 3akoH  BcemupHoro TsaroreHus. Cuna  Tspkectu.  [lepBas
KOCMHUYECKasi CKOpocTh. Bec Tena

2.2.5 Cuna ynpyroctu. 3akoH ['yka




2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuna TpeHHUS CKOJIBKEHHUS M CHIIa
TpeHus nokos. Kosddunuent tpenus. Cuna conpoTUBICHUS NPU
NIBUKEHUM Te€Ja B )KUIKOCTH WJIM rase

2.2.7 [TocTynaTenbHOE U BpalaTeIbHOE BIKEHUE a0COIOTHO TBEPOTO
Tena

2.2.8 MOMEHT CHJIBI OTHOCUTEIIBHO oOcH BpauieHus. I[liewo cumsl.
'Ycnosus paBHoBecust TBepaoro tena B MCO

2.2.9 TexHuueckue YCTpOMCTBA: HOJIIUITHUKHY, JBUOKEHUE
MCKYCCTBEHHBIX CITyTHUKOB

2.2.10 [TpakTdeckne paboTel. 3ydeHue JABWKEHUsS Opycka TIO

HAKJIOHHOM TUIOCKOCTH TIOJA  JEHCTBUEM HECKOJBbKUX  CHIL
lccnenoBaHue 3aBHCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B
neopMUPYEMOit IPYKUHE U PE3HHOBOM 00pa3Ile, OT BEIMIMHBI UX
nedopmaruu. MccnenoBanue yclioBUi paBHOBECHS TBEPAOIO Tena,
MMEIOLIET0 OCh BpallleHUs

2.3 3AKOHbBI COXPAHEHMA B MEXAHUKE
2.3.1 VIMITyIbC MaTE€pUaIbHOW TOYKH, CHCTEMBl MAaTEPUAIBHBIX TOYEK.
MMmybe CHITBI 1 U3MEHEHUE UMITyJIbCa Tea
2.3.2 3akoH coxpaneHus ummyisca B MCO. PeakTuBHOE ABUKEHME
2.3.3 PaboTa cuiib
2.3.4 MOILHOCTB CUJIBI
2.3.5 KuHeTnueckass 3Heprusi MarepuanbHOM Touku. Teopema o
KHMHETUYECKOW SHEPIruu
2.3.6 [loreHunanbHass oHeprus. [loTeHuManbHas SHEpPrus yHpyro
neopMUpOBaHHON mpykuHbl. [loTeHUManpHas SHeprus Tena
BOJIN3H IOBEPXHOCTH 3eMITU
2.3.7 [loTeHnManbHble W HEMOTEHUMalbHble Ccuiibl. CBs3b pabOTHI
HENOTEHUUAIbHBIX CHJI C M3MEHEHHEM MEXaHWYEeCKOW SHepruu
CUCTEMBI TeJ. 3aKOH COXPAHEHUsI MEXaHUUECKON S3HEPTUH
2.3.8 Ypyrue u Heynpyrue CTOJIKHOBEHUS
2.3.9 TexHUYecKue yCTpOICTBa: IBMKEHHME PAKET, BOJIOMET, KOIIEp,
[PYKUHHBIN TUCTOJIET
2.3.10 [IpakTueckue paboTel. M3ydeHuwe CBsS3M CKOpOCTEM Ten mpu
HeynpyroMm ynape. HMccienoBanue CBsi3Mu pabOTBI  CHIIBI  C
M3MEHEHHEM MEXaHWYEeCKOM dHepruu Tena
3 MOJIEKYJISIPHAS ®U3UKA U TEPMOJMHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU

3.1.1

OCHOBHBIE  TIOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKON  TeopuHu.




bpoynoBckoe nBmxenue. Juddysusa. Xapakrep IBUKEHUSA U
B3aMMO/ICHCTBHUS YaCTHUI] BEIIECTBA

3.1.2 Mojenu CTpOSHUS ra30B, KUJIKOCTEH U TBEPABIX TN U OOBICHCHHE
CBOMCTB BeIlIECTBA HA OCHOBE ATUX MOJIeei

3.1.3 Macca monekyJs. KonnuectBo BemectBa. [loctositnnast ABoraapo

3.1.4 TennoBoe paBHOBecue. Temmeparypa u ee uzmepenue. Illkana)
remneparyp Llenbcust

3.1.5 Mogens uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJICKYJISIPHO-
KMHETUYECKOM TEOPUH UACAIbHOTO raza

3.1.6 AOcoyfoTHasi TeMmIiepaTypa Kak Mepa CpeaHEeHl KHHETUYECKOU
PHEPrUM TEIUIOBOTO JBIKEHUS vactull raza. lllkama temmepatyp
KenbBuHa

3.1.7 YpaBuenune Kianeiipona - MenpeneeBa. 3akon JlanpToHa

3.1.8 ["a3zoBbIe 3akoHBI. M30Mporiecchl B UACAIHBHOM ra3e C MOCTOSHHBIM
KOJIMUYECTBOM BEILIECTBA: U30TepMa, H30X0pa, n300apa

3.1.9 TexHuyeckue ycTpoicTBa: TepMOMETP, OapoOMeTp

3.1.10 [TpakTnyeckue paboTsl. M3MepeHue macchl BO3JyXa B KIJIACCHOM
koMmHate. McciempoBaHwe 3aBUCHUMOCTH MEXAY IapamMeTpamu
COCTOSIHUS pa3peKEHHOI0 ra3a

3.2 OCHOBbI TEPMOIMHAMUKHA

3.2.1 TepMmoarHamMuueckas cUcTeMa. Bnyrpennss JHeprus
TEPMOJMHAMHYECKON CHCTEMBI U CITIOCOOBI €€ N3MEHEHUS

3.2.2 KonnyectBo  TemnoTel W pabota. BHYTpeHHss — sHeprus
0JIHOATOMHOTO HJI€aIbHOIO Ta3a

3.2.3 Buabl TeIIoNepe1avuu: TEIJIONPOBOAHOCTb, KOHBEKIHS,
n3iydeHue. TermioeMKocTh Tena. YJenbHas TemJI0eMKOCTh
BelecTBa. Pacuer koauvecTBa TETUIOTHI MPHU TEIJIONepeave

3.2.4 [lepBbIii 3akoH TepMoauHAMUKU. [IpuMeHeHHe MepBOro 3aKoHa
TePMOJUHAMHUKN K u3ompoieccam. ['paduueckas uHTEprpeTanus
paboThI Ta3a

3.2.5 TerutoBble MaivHbl. [IpUHIMOBI JEHCTBUSA TEIUIOBBIX MAIlIMH.
[IpeoOpa3oBaHus SHEPTUU B TEIUIOBBIX MamuHax. Koaddumnuent
nosiesHoro AeiictBus (mamee - KIIJ[) TemmoBoi mammubl. [{uki
Kapno u ero KIIJ{

3.2.6 Btopoit 3akoH TepmMoaumHamMukud. HeoOpaTUMOCTH MPOIECCOB B
npuposae. TemyioBele JBUTATENU. OKOJOTHYECKHE MPOOIeMbl
TETI0HEPTEeTUKN

3.2.7 TexHU4YecKue yCTpPOMCTBA: JBUTAaTEIb BHYTPEHHETO CropaHus,




OBITOBOM XOJIONMIbHUK, KOHAUIIOHEP
3.2.8 [TpakTdeckue padoTel. I3MepeHue yaenbHOM TeII0eMKOCTH
3.3 AT'PEI'ATHBIE COCTOSHIM S BEHLIECTBA. ®A30BBIE ITEPEXO/IbI
3.3.1 [lapooOpa3oBanue u koHjaeHcauus. McmapeHne U KUIEHHE.
YV aenpHas TEIUIOTa MapooOpazoBaHus. 3aBUCUMOCTh TEMIIEpaTyphl
KUIIEHUS OT JaBJICHUS
3.3.2 AOCONIOTHAs! U OTHOCUTENbHAS BIAXKHOCTh BO3ayXa. HackIeHHbIH
rap
3.3.3 TBepnoe teno. Kpucrammuyeckue u amopdHbIe Telia. AHU30TPOIHUS
cBoiictB  kpuctayimoB. JKuakue Kpuctamwisl. CoBpeMeHHBIE
MaTepHUaibl
3.3.4 [[naBieHne MW KpHUCTaUIM3alMs. YeidbHas TEIUIOTa IUIABJICHUS.
Cybnumanus
3.3.5 'YpaBHEHME TEIIOBOTO OajlaHca
3.3.6 TexHUYecKue ycTpoucTBa: TUTPOMETP U IICUXPOMETP, KaJIOPUMETD,
TEXHOJIOTUH IOJIYyYEHHUsS] COBPEMEHHBIX MaTepUasioB, B TOM UHCIE
HAHOMATEPHAJIOB, U HAHOTEXHOJOTUU
3.3.7 [IpaxTuueckue padboTel. U3MepeHne BIaXXHOCTH BO3TyXa
4 DJIEKTPOJMUHAMUKA
4.1 OJIEKTPOCTATHUKA
4.1.1 OneKkTpu3anus  Tel.  OJNEeKTpuYecKkud  3apsa.  [IBa  Buaa
PIIEKTPUYECKUX 3apsI0B
4.1.2 [ [pOBOTHUKY, TUIIEKTPUKH U MOTYIIPOBOJHUKA
4.1.3 3aKOH COXPaHEHHS AJICKTPUIECKOTO 3apsijia
4.1.4 B3anmopeiictue 3apsaoB. 3akoH Kyiona
4.1.5 OnekTpuueckoe noJsie. HanpspkeHHOCTh  AIEKTPUYECKOTo  MOJIS.
[Tpunnun cyneprnosuiuy. JINHUK HaNpsSHKEHHOCTH AJIEKTPUYECKOTO
0TIt
4.1.6 PaboTta cun snektpoctatuueckoro mnois. Ilotenuuman. PasHocTh
MOTEHI[NAJIOB
4.1.7 [[pOBOTHUKY M JUAJIEKTPUKHU B IMOCTOSTHHOM 3JIEKTPUYECKOM IIOJIE.
JlnsnekTpudeckasi IpOHUIIAEMOCTD
4.1.8 OneKTpoeMKocTh.  KoHzmeHcarop.  DIEKTpPOEMKOCTh  IIJIOCKOTO
KOHJEHCAaTOpa. DHEPrus 3apsHKEHHOTO KOHIEHCaTopa
4.1.9 TexHuueckue YCTpOWMCTBA: AIEKTPOCKOI, 3JIEKTPOMETP,
DIICKTPOCTATUYECKasl  3aIUTa, 3a3eMJIEHHE D3JIEKTPOIpHUOOpOB,




KOH/JIEHCATOP, KCEPOKC, CTPYUHBIA IIPUHTEP

4.1.10

[ IpakTHueckue paboTHI. N3mepenue JIIEKTPOEMKOCTHU
KOHJIEHCATOpa

4.2

[IOCTOSHHBIN DJIEKTPUUYECKHWM TOK. TOKU B PA3JIMYHBIX CPEJIAX

4.2.1 YCI0BUSL CyIIECTBOBAaHUS IOCTOSIHHOTO 3JEKTPUYECKOrO TOKA.
McTtounuku Toka. Cuiia Toka. [locTosHHBII TOK

4.2.2 Harmpsixenue. 3akon OMa 171 yyacTka 1enu

4.2.3 OJIEKTPUYECKOE  COMPOTHBIICHHWE.  YJIENbHOE  COIPOTHUBICHUE
BEIIIECTBA

4.2.4 [locnenoBarenbHOe,  MapajuielbHOE, CMEIIAHHOE COECTUHEHHE
[IPOBOTHUKOB

4.2.5 PaboTa snexTpuyeckoro Toka. 3akoH J[xoyns - Jlenna

4.2.6 MOIIHOCTB 2JIEKTPUUECKOTO TOKA

4.2.7 piekTponBIKyIas cwia (manee - OJIC) u  BHyTpeHHee
CONPOTUBIICHUE MCTOYHUKA TOKa. 3akoH Owma s TOJHOM
(3aMKHYTOM) 2neKkTprueckoi nenu. Kopotkoe 3ambikaHue

4.2.8 DJIEKTPOHHAs TMPOBOJAUMOCTb TBEPJBIX METAJIIOB. 3aBHCHMOCTH
COMPOTUBIICHUSI METAJIJIOB OT TeMIieparypbl. CBEpXIPOBOIUMOCTD

4.2.9 JJIEKTPUUECKNI TOK B BaKyyMe. CBOICTBA 2JIEKTPOHHBIX ITyYKOB

4.2.10 [TonynpoBonHuku. CoOCTBEHHAas M NpHUMECHas MPOBOJUMOCTb
OJIyIpOBOAHUKOB. CBolicTBa p-n nepexoja. IlomynpoBogHukoBele
pUOOPHI

4.2.11 OJJEKTPUYECKUH  TOK B  DJJIEKTPOJUTAX.  JJNEKTPOJIUTHYECKAS
ccCoLanus. DIEKTPOIN3

4.2.12 ONeKTpuueckuii  Tok B razax.  CaMOCTOSITENbHBIA U
HECaMOCTOSITENIbHBIN pa3psia. Pa3znuyHble TUIIBI CaMOCTOSATEIBHOTO
paspsaa. Moinnus. [1nazma

4.2.13 TexHudeckue YCTPOMCTBA: aMIIEpMETP, BOJBTMETP, PpEOCTar,
MCTOYHUKU TOKa, AIIEKTpOHArpeBaTebHbIe npuOopHI,
HIIEKTPOOCBETUTENbHBIE TMPUOOPHI, TEPMOMETP CONPOTUBICHUS,
BaKyyMHBIN IO/, TEPMHCTOPbI u (hoTOpE3UCTOPHI,
[10JTyIPOBOIHUKOBBII IMOJI, TaJbBaHUKA

4.2.14 [TpakTiueckue paboThl. l3ydeHHe CMEIIAHHOTO COEIMHEHUS

[PE3HCTOPOB.
M3mepenne  OJIC  uCTOYHMKA TOKa UM €0  BHYTPEHHETO
cornporuBieHus. Habmonenue snexrponnsa

Tabauua 14.2



[IpoBepsieMble TpeOoBaHUS K pe3yjbTaTaM OCBOCHHSI OCHOBHOH 00pa30BaTEIbHOM MPOTpaMMBI
(11 xmacc)

Kon [TpoBepsiembie IpeIMETHBIE pe3ynbTaThl OCBOEHUS OCHOBHOM
MpoBepsieMoro  [00pa3zoBaTENIbHOM MPOrpPaMMBbI CpETHEr0 00111ero 00pa3oBaHus
pe3yibTara

11.1 J/leMoHCTpHpOBaTh Ha MpUMEpax poJib U MeCTO (U3MKUA B (OPMHUPOBAHUU
COBPEMEHHOM Hay4YHOW KapTUHBI MUpPA, B PA3BUTHU COBPEMEHHON TEXHUKH U
TEXHOJIOTU, B MPAKTUYECKOUN AESITEIbHOCTH JIFOJIEH, LIETOCTHOCTh U €UHCTBO
(bu3nUecKoil KapTHHBI MUpa

11.2 YYUTBIBaTh TPAHWULBI TPUMEHEHHS W3YyYCHHBIX (U3NYECKUX MOJIEICH:
TOYEYHBIN MIEKTPUYECKUN 3apsill, ACPHAs MOJEIb aTOMA, HYKJIOHHAs MOJEIIb
AQTOMHOTO siipa MpH peleHNH GprUu3nyecKux 3aaay

11.3 Pacrio3HaBaTh (u3NYECKUe SIBICHUS (IIPOIECCHl) U OOBICHATH UX HA OCHOBE
3aKOHOB  DJICKTPOJAWHAMMKM M  KBAHTOBOM  (DM3HMKM:  DJIEKTpUYECcKas
[IPOBOJAMMOCTh, TEIJIOBOE, CBETOBOE, XMUMHYECKOE, MAarHUTHOE JEHCTBUS
TOKa, B3aMMOJAEHUCTBUE MAarHUTOB, 3JEKTPOMAarHUTHAas WHAYKLUS, JEHCTBHE
MarHUTHOTO TIOJSl Ha TMPOBOJAHUK C TOKOM U JIBIXKYIIMHACSA 3apsij,
HIIEKTPOMAarHUTHbIE KOJeOaHUs U BOJHBI, IPSIMOJIMHEHHOE paclpoCcTpaHeHHe
CBETa, OTpaXCHHWE, TpeNoMIIeHHe, UHTeppepeHnns, audpakuus u
MoJjsipu3alusl  CBeTa, JUcClepcHus cBeTa, (OTOdJIEKTpUdeckuid 3¢ dext
(botorddexT), cBETOBOE MaBIICHHE, BOZHHUKHOBEHUE JIMHEWMYATOTO CIEKTpa
aTOMa BOJOPOJA, ECTECTBEHHAsA U MCKYCCTBEHHAs paJIMOaKTUBHOCTb

11.4 OnuceiBaTh M3Y4YEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUYECKHUE, MArHUTHBIE,
ONTUYECKUE, IJNEKTPUYECKYI0 MPOBOAMMOCTh  Pa3jIMYHbIX CpeA) W
HIIEKTPOMAarHUTHBIE SIBIIEHUS (IIPOLIECCHI), UCIIONB3YS (PU3NUECKUE BETUUHUHBI:
DIEKTPUYECKUI  3apsAl, CWIa TOKa, OJIEKTPUYECKOE  HAIpPSIKEHHUE,
HIIEKTPUUYECKOE CONPOTHUBIICHHE, pa3HOCTh noTeHuuanos, D/1C, pabota Toka,
WHIYKIHMST MAarHUTHOTO TOJIs, cuiia AMriiepa, cuia JlopeHua, MHIyKTUBHOCTb
KATYILIKH, SHEPTUs JIEKTPUYECKOr0 U MarHUTHOTO IOJIEH, IIEPUOJ U 4acTOTa
KoieOaHui B KoJieOaTeTbHOM KOHTYpe, 3apsd]l M cuja TOKa B Ipolecce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoleOaHWl, (POKYCHOE paccTOsIHHE U
ONTHUYECKas CUJIa JIMH3BL; IPU ONMHMCAHUHU MTPABUIIBHO TPAKTOBATh (PU3NYECKUI
CMBICJI HCIIOJIb3YEMBIX BEIWYMH, MX O0OO03HAUEHUS M €IUHHIIbI; YKa3bIBaTh
(dbopMyJibl, CBS3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEIMYHUHY C JPYTHMH
BEIMYMHAMU

11.5 OnucelBaTh M3yYEHHBIE KBAHTOBBIE SIBICHHUS M IPOLIECCHI, HCIIONbB3Ys
(bu3nUecKkre BEIMUYUHBI: CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
YacToTa CBETA, SHEPIHsl U MMITyJIbC (POTOHA, NEPUOJ MOIypacnaaa, SHEprus
CBSI3M aTOMHBIX fJep; MPH ONUCAHUM TPABHIBHO TPAKTOBaTh (hM3NYECKUN
CMBICTT HCIIOJIb3YEMbIX BEIMYMH, MX O0O3HAu€HUs M €IUHHIIbI; YKa3bIBaTb
(opMyIbl, CBS3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEIUYUHY C JIPYTUMHU
BEIMYMHAMU, BBIYUCIISITh 3HAYEHUE (PU3NUECKON BEITMUMHBI

11.6 AHAJIN3UPOBATh (PU3UYECKHE MPOLECCHl U SIBICHUS, UCIONb3Ys (prusndeckue
3aKOHBl W NpPUHLMIBL: 3akoH OMa, 3aKOHBI IOCIEAO0BAaTENbHOIO H
MapajyIeIbHOTO COEJUHEHUsT NMPOBOJHHUKOB, 3akoH J[xoyns - JleHua, 3akoH
AIIEKTPOMAarHUTHOW MHAYKIMH, 3aKOH NPSIMOJIMHEWHOIO paciupOCTpaHEHUs




CBETa, 3aKOHBI OTPAXKCHUS CBETA, 3aKOHBI MPEIOMIICHHS CBETA, YpaBHEHHE
OlinmTeiiHa s porodddekrra, 3aKOH COXPaHEHUS HHEPruH, 3aKOH
COXPAHEHUsI MMIIYJIbCA, 3aKOH COXPAaHEHUs 3JIEKTPUUECKOIO 3apslia, 3aKOH
COXpAaHEHHUsS MacCOBOI0 4Mcia, MOcTynarbl bopa, 3aKOH paguoOaKTHBHOIO
pacriaza; TpU STOM pa3iuyaTh CIOBECHYIO (DOPMYJIHPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BHIPAYKEHUE U YCIIOBUS (TPaHULIbl, 00J1aCTH) MPUMEHHUMOCTH

11.7

OnpenensaTh HapaB/IeHUE BEKTOpa MHIYKIMM MAarHUTHOT'O MOJIsI IPOBOJAHUKA
C TOKOM, cuiibl AMriepa u cuibl JIopeHna

11.8

CTpoUTh W ONHCHIBATH W300paKECHHE, CO3/aBACMOE IUIOCKUM 3€pKaJioM,
TOHKOU JIMH30H

11.9

BEIMONIHATE DKCIEPUMEHTBI 10 HCCIICAOBAHUIO (U3UYCCKUX SIBICHUA U
MPOIIECCOB C MCITOJIb30BAHUEM TPSIMBIX M KOCBCHHBIX M3MEPEHUH; TIPH ITOM
dbopMynupoBaTh mpobiemMy (3a4ady) U TUNOTE3y Y4eOHOTO SKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY U3 MPEIJIOKEHHOTO 000PYI0BaHUS, TPOBOJAHTH OIBIT H
(hOpMyIIHPOBATH BHIBOIBI

11.10

OCYIJ_IGCTBJ'IHTB MIpsAMBbIC 1 KOCBCHHBLIC U3MCPCHUA (1)I/I3I/I‘ICCKI/IX BCIIMYHH, IIpU
OTOM BI)I6I/IpaTI> ONTUMAJILHBIH  CIIOCOO HU3MCPCHUA W HCIIOJIL30BATh
M3BCCTHBIC MCTOJbI OLICHKH HOFpGIJ.IHOCTGfI I/I3MepeHI/II71

11.11

lccnenoBaTh 3aBUCUMOCTH (PU3MYECKUX BEIMYMH C UCIIOJIb30BAHUEM INPSIMbIX
M3MEPEHUH; TTPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (PMKCHPOBATh PE3YJIbTATHI
MOJyYeHHOM 3aBUCUMOCTH (PU3MYECKHX BEIUYHMH B BHJIE TaOIHIl U rpaduKoB,
1enaTh BBIBOJBI IO pE3yJIbTaTaM UCCIIEI0BAHNS

11.12

CoOmroaTh npaBuiia 0€30MaCHOTO TPyAa NPHU MPOBEICHUN HCCIICIOBAaHUN B
pamMKax y4yeOHOTro KCIepUMEHTa, y4eOHO-UCCIIeIOBATEILCKOM U MPOEKTHON
IMESTEIIBHOCTH € HCIOJIb30BAHUEM  HM3MEPUTEIBHBIX ~ YCTPOWCTB |
mabopaTopHOro 00opyA0BaHUs

11.13

Pemate pacdyeTHble 3a7aud C SBHO 3aJaHHOM (PU3WYECKOW MOJIENbIO,
I/ICHOJ'II)3y5[ (bmnqecxne 3aKOHBbI U HpI/IHHI/IHBI; Ha OCHOBC aHaJIn3a YCJ'IOBI/HI
3aJauy BHIOMpATh (PU3UYECKYIO MOJEIb, BBIACHATh (DU3MUECKUE BETHUYUHBI U
(hopMyITbl, HEOOXOIUMBIE JIJISl €€ PeIIeHHUs, MPOBOAUTH PACUYETHl U OLICHUBATh
PEATbHOCTD MOTYYSHHOTO 3HAYCHUS (PU3NIECKON BETMUIUHBI

11.14

PemaTe KaueCcTBEHHBIE 3a/1a4l: BBICTPAUBATh JJOTUYECKU HEMPOTUBOPEUUBYIO
[IETIOYKY PACCYXKJICHUM C OMOPON HA M3yYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U
(dbuznuecKre BICHUS

11.15

Vcnonp30BaTh  MpU  peHIeHMH  Y4eOHbIX  3a/Jad  COBpPEMEHHBIE
MH(OPMALlMOHHBIE ~ TEXHOJOTMM  JJi1  TOWCKa,  CTPYKTYpHpPOBaHWS,
MHTEpOpETallud W TPeJICTaBIeHUs y4yeOHOM W HAy4YHO-IOMYJSPHOM
MH(pOpMallMK, TOJYyYEHHOM M3 PAa3IUYHBIX HCTOYHHKOB; KPUTHUYECKU
QHATU3UPOBATH MOJTy4yaeMylo HHPOPMALIUIO

11.16

OOBSCHATH TPHUHIMIBI JACHCTBUSA MalluH, NPHOOPOB M TEXHUYECKUX
YCTPOWCTB; pa3inyaTh YCIOBUS WX O€30MacCHOTO WCIOJIb30BAaHUS B
MMOBCEIHEBHON KU3HU

11.17

[TpuBOIUTE IPUMEPHI BKJIa/1a POCCUNUCKUX U 3apyOekKHBIX yUEHBIX-(PU3UKOB B




pa3BUTHE HAyKH, B OOBSCHEHHE MPOILIECCOB OKPY>KAIOLIET0 MUPA, B pa3BUTHE
TEXHUKU U TEXHOJIOTUM

11.18

lcrionp30BaTh TEOPETUYECKHE 3HAHUS 110 (DPM3UKE B TOBCEAHEBHOMN JKU3HH JUIS
oOecrieyeHns 6€30MaCHOCTH MPU OOpaIleHUH ¢ MPHOOpaMH U TEXHUYECKHUMU
yCTpOMCTBaMM, JUIsI COXPAHEHUS 310pOBbS U COOJIONEHHS HOPM
HKOJIOIMYECKOT0 IIOBEICHHSI B OKPYXKAIOLIEH cperie

11.19

PabotaTe B Tpymme ¢ BBINOJIHEHUEM pPA3IMYHBIX COLUANBHBIX pPOJEH,
MIAHUPOBATh PabOTy TPYIIBI, PAMOHAIBHO PACHpPENEIsITh OO0S3aHHOCTH U
[JIaHUPOBATh JEATEIBHOCTh B HECTAHAAPTHBIX CHUTYyalUsAX, aJeKBATHO
OLICHMBATh BKJIAJ K&XJOr0 M3 YYaCTHUKOB TpPyHIbl B  pELICHHE

[paccMaTpUBaeMoOid MPOOIIEMBI

Tabmuua 14.3

[Iposepsiembie anemenThI coaepxanust (11 kmacc)

Kon Kon [ IpoBepsieMBbIe 2IIEMEHTBI COAEPIKAHUS
pasznena [IPOBEPSIEMOTO
DIIEMEHTA
4 OJIEKTPOJJMUHAMUKA
4.3 MAT'HUTHOE ITIOJIE. 9JIEKTPOMATI'HUTHA A UHAYKIA
4.3.1 ITocTossHABIC MarHUTHI. B3anMoneicTBHE ITOCTOSTHHBIX MarHUTOB
4.3.2 MarautHoe mosie. Bekrtop MarautHOM umHAykuuu. [IpunHnun
cynepno3uiuu. JImHnn MarHuTHOM MHAyKuMu. KapruHa nuHui
MarHMTHON MHIyKIIMH TOJIS IOCTOSIHHBIX MarHUTOB
4.3.3 MarautHoe mnoJjie NMpoBOJHMKAa ¢ TOkoM. Kaprtuna nuHMM moss
JUIMHHOTO INIPSIMOIO IPOBOAHMKA M 3aMKHYTOIO KOJBIIEBOTO
MPOBOJIHUKA, KATYIMIKH ¢ TokoM. OnbIT Opcrena. Bzaumopeiicteue
[TPOBOJAHUKOB C TOKOM
4.3.4 Cuna Amrepa, ee MOJyJIb U HallpaBJICHNUE
4.3.5 Cuna JlopeHua, ee MOyJIb ¥ HallpaBiIeHHE. J[BU)KEHUE 3apsKEHHOU
YACTHUIIBI B OHOPOJAHOM MarHuTHoOM nose. Pabota cuiel Jlopenna
4.3.6 SIBIIEeHNE IIEKTPOMAarHUTHOM MHAYKIIUH
4.3.7 [loTOK BEKTOpa MarHUTHOM MHIYKIMH
4.3.8 O J1C unnykuuu. 3aKoH aneKTpoMarHuTHo nHAykuuu dapanes
4.3.9 Buxpeoe anexktpuueckoe mnosie. DC HMHAYKIMM B MPOBOJHUKE,
JIBIKYILEMCS IIOCTYTIATEIbHO B OTHOPOAHOM MarHUTHOM I10JIE
4.3.10 [IpaBuiio Jlenna
4.3.11 NunykTtuBHOCTH. SABNeHKHe camonHAyKuuu. IJIC caMOMHIyKIIUU




4.3.12 DHEprys MAarHUTHOTO 10JIs KaTyIIKH C TOKOM
4.3.13 DIIEKTPOMArHUTHOE TI0JIe
4.3.14 TexHnueckue YCTpOICTBa: [IOCTOSIHHBIE MarHuThbl,
HIIEKTPOMAarHUThl, 3JEKTPOJBUIATEIIb, YCKOPUTEIN 3JIEMEHTapHBIX
YACTHII, MHAYKIIMOHHAS 11€Yb
4.3.15 [TpakTuyeckue pa®oThl. M3ydeHHe MarHMTHOTO TOJS KaTYLIKH C
TokoM. MccnenoBanue 1eHCTBHS MOCTOSTHHOI'O MarHUTa Ha paMKy ¢
TOKOM. VccnenoBanue siBICHUS 3JCKTPOMArHUTHOW MHITYKITHH
5 KOJIEBAHUM S U BOJIHbI
5.1 MEXAHWYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHUA

5.1.1

KonebarenpHas cuctema. CBoOoaHBIE KoleOanus. ['apMoHHUYecKue
kosieOanus. [lepuon, yacrora, aMmrntyaa u ¢asza KonedaHnui

5.1.2 [[pyxMHHBINA MasTHUK. MaTeMaTH4eCKUN MasiTHUK

5.1.3 VpaBHeHHE TapMOHMYECKMX KojeOaHui. Kunemarmueckoe u
TMHAMUYECKOE OIMCAaHue KOJIe0aTeIbHOrO ABHKEHHS

5.1.4 [IpeBpalieHre SHEpruu Mpu rapMOHUYECKUX KojeOaHusX. CBs3b
AMIUIUTYAbl KOJIEOAHU MCXOJIHOM BENMYMHBI C aAMIUTUTYJaMHU
KOJIeOaHUI ee CKOPOCTH M YCKOPEHHUS

5.1.5 KoneOatenbHblli  KOHTYp.  CBOOOAHBIE  3JIEKTPOMArHUTHBIE
KojeOaHusi B HJEAIbHOM KoyieOaTeIbHOM KOHType. AHallorus
MEXJYy MEXaHMYECKUMHM M 3JIEKTPOMarHUTHBIMH KOJIEOaHUSMHU.
dopmyna Tomcona

5.1.6 3aKOH COXpaHEHUS SHEPTUU B UJI€ATIbHOM K0JIe0aTeIbHOM KOHTYpe

S5.1.7 BbIHYX1CHHBIE MEXaHUYECKHUE Kosie0aHusl. Pe3onanc.
Pe3oHaHcHass ~ KpuBas.  BBIHYXIEHHBIE  DJIEKTPOMAarHUTHBIE
KOJICOAHMS.

5.1.8 [IepemenHbI TOK. CHHYCOHUJAIbHBIN IEPEMEHHBIN TOK.

5.1.9 MOIIHOCTh MEPEMEHHOIO0 TOKAa. AMIUIUTY/IHOE W JIEHCTBYIOIEE
3HAYEHHUE CUJIbI TOKA W HAIIPSHKEHUS

5.1.10 Tpanchopmarop. I[IpousBoiacTBo, Tmepenadya u  MOTpeOIeHUE
DIIEKTPUYECKOM  SHEpruu.  OKOJOTMYecKWe  PHUCKH  Mpu
[TPOU3BOJICTBE 2JIEKTpUUECKOM dHepruu. KynbTypa ncosib30BaHus
HIIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU

S5.1.11 TexHuyeckue ycTpoiicTBa: ceiicMorpad, >IeKTpUYEeCKH 3BOHOK,
JTMHUM dJIEKTponepeaay

5.1.12 [IpakTuyeckue paboTsl. VccnemoBaHue 3aBUCHMOCTH IepHOJa

MaJIbIX KOJieOaHMH Ipy3a HA HUTH OT JUIMHBI HUTH M MaccChl Ipy3a.
VccnenoBaHue MEPEMEHHOIO TOKAa B LEMU U3 IOCIEAOBATEIIBHO




COCIMHEHHBIX KOHJIEHCATOPA, KaTyIIKHU U PE3UCTOpa

5.2 MEXAHUWYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1 MexaHu4eckue BOJIHBI, YCIIOBHMs pacnpocrpaHeHus. llepuon.
CKOpOCTb paclpocTpaHeHMsT M AjuHa BOJHBL llomepeunsie n
[1POJI0JIbHBIE BOJIHBI

5.2.2 uTepdepeHiys u qudpakiius MeXaHH4eCKUX BOJH

5.2.3 3Byk. CxopocTh 3Byka. ['pomkocTh 3Byka. Bwicora Tona. TemOp
3ByKa

5.2.4 DJIEKTPOMAarHUTHbIE BOJIHBI. VYcenosus U3JIy4EeHUs
DIIEKTPOMATrHUTHBIX BOJIH. B3auMHas opueHTtanus BekTopos E, B u
V' B 5IE€KTPOMArHUTHOMN BOJIHE B BAKyyMe

5.2.5 CBolicTBa 3JEKTPOMAarHUTHBIX BOJIH: OTPaXEHUE, IPEIOMIICHUE,
[0JIIpU3aLus, audpakus, UHTEpEPEHIIHS. Ckopoctb
DIIEKTPOMAarHUTHBIX BOJIH

5.2.6 [[kana AJIEKTPOMArHUTHBIX BOJIH. [Ipumenenue
AIIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7 [ [puHIATIBI pamvocBsi3M W TeNeBUJeHUSA.  Paguonokanws.
DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIeH cpeibl

5.2.8 TexHuyeckue  yCTpPOMCTBA:  MY3bIKaJbHbIE  HWHCTPYMEHTHI,
yIbTPa3ByKOBasi JIMAarHOCTHMKAa B TEXHUKE M MEJIULUHE, pajap,
paIuoNpHEMHUK, TEJIEBU30D, aHTeHHA, Tenedon, CBU-neus

5.3 OIITUKA

5.3.1 [[psMosIMHETHOE PacIpOCTPAHEHUE CBETAa B OJHOPOJHOM Cpene.
JIyu cBera

5.3.2 OtpaxxeHne cBeTa. 3akoHbl oTpaxkeHus cBera. llocTpoeHune
M300pakeHHi B TUIOCKOM 3epKaie

5.3.3 [Ipenomiienue cBera. 3aKOHBI IMpEIOMIIEHUs cBeTa. AOCONIOTHBIH
MOKa3aTesb MPeTOMIICHUS

5.3.4 [lonHoe BHyTpeHHee oTpaxeHue. lIpenenpHbBI Yros IOJHOTO
BHYTPEHHETO OTPAXKEHHUS

5.3.5 Jlucniepcust ceeta. CiioxHBIN cocTaB 6emoro ceeta. [[er

5.3.6 Cobupatoiue u paccerBaromue JuH3bl. ToHkas aua3a. DoKycHOE
[pacCTOSTHME W ONTHYECKas CWiIa TOHKOW JuH3bL. IlocTpoeHne
n300paykeHi B COOMPAIOIINX U paccerBaroIux JuH3ax. Gopmyna
TOHKOM JIMH3EL. YBEIMUCHUE, TaBaeMOe JTNH30M

5.3.7 [[penenbl MPUMEHUMOCTH TEOMETPUYECKONU ONITHUKU

5.3.8 Nntepdepentius  cBeta. KorepeHTHbIE HMCTOYHHUKH. Y CIIOBHUS




HaOII0CHNST MAaKCUMYMOB U MHUHMMYMOB B HMHTEp(EpEeHIIMOHHON
KapTHHE OT JIByX CUH(A3HBIX KOT€PEHTHBIX HCTOUHUKOB

5.3.9 Judpakmuss  cBera.  udpakuuoHHas — pemieTka. Y CIOBUE
HaOII0CHUS TJIABHBIX MaKCHUMYMOB npu najeHuun
MOHOXPOMAaTHUYECKOT0 CBETa Ha AU(PPAKIIMOHHYIO PEHIETKY

5.3.10 [lonsipusanus cBera

5.3.11 TexHu4yeckue  yCTpOMCTBA:  OYKM, JIyma,  (oToarrmapar,
MPOCKIIMOHHBIM ammapaT, MHKpPOCKON, TEJIECKOI, BOJIOKOHHAs
onTuKa, TUGPaKIUOHHAS PELIETKA, MOISIPOU]

5.3.12 [TpakTueckue paboThl. V3MepeHue mnokazaTensl MPETOMIICHHUS.

MccnenoBanue CBOWCTB M300pakeHWil B smH3axX. HaOmronenue
YCIIEPCHUU CBETA

6 DJIEMEHTBI CIIELIMAJIBHOM TEOPMU OTHOCUTEJIBHOCTU
6.1 ['paHuLlbl PUMEHMMOCTH KJIacCMueckol MexaHukH. IlocTynatel
TEOPUH OTHOCUTEIBHOCTH: HMHBAPUAHTHOCTb MOIYJSl CKOPOCTH
CBETa B BaKyyMe, IPUHLIUII OTHOCUTEIbHOCTH DHUHIITEHA
6.2 OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJJICHUE BpPEMEHU U
COKpAIllEHUE JUTHHBI
6.3 DHEprus U UMITYJIbC CBOOOHOM YaCTHUIIBI
6.4 CBsi3b MacChl C HSHEprueidl M HUMITYJIbCOM CBOOOJHOM YacCTHIIBI.
DHEprus MoKosi CBOOOIHOM YaCTHIIbI
7 KBAHTOBAS ®U3NKA
7.1 SJIEMEHTBI KBAHTOBOM OIITUKA
7.1.1 @dotonbl. Popmyna [lnanka cBsi3u sHEprum GOTOHA C €r0 YaCTOTOM.
DHEeprus U UMIYJbC GOTOHA
7.1.2 OtkpeiTue U uccrnenoBanue  doroadpdexra. Ombiter Al
CroneroBa. 3akoHbl hoTorddexTa
7.1.3 YpaBHenue OiHmTeHa mus Qoroaddexra. "KpacHas rpanuma”
doTordpdexra
7.1.4 JlaBnenue ceera. OneiTel [1.H. JIeGenena
7.1.5 XHUMHYECKOE JCICTBUE CBETA
7.1.6 TexHuuyeckue ycTpoiicTBa: (pOTO37IEMEHT, POTOAATUHK, COJHEUHAs]
Oartapesi, CBETOAHO]]
7.2 CTPOEHME ATOMA
7.2.1 Mopens aroma Tomcona. OmbiThl Pesepdopaa mo uccimemoBaHuto
cTpoeHus aroma. IlnanerapHas Mozens aToma




7.2.2 [Toctynarel bopa. WM3nydenume u morniomeHue (GOTOHOB MpH
[epexoJie aroMa C OJHOrO0 YpPOBHsS HSHEPrUM Ha Jpyroil. Bumsl
creKTpoB. CIIEKTp ypOBHEH SHEPruu aToMa BOJ0poAa

7.2.3 BonHoBble cBoiicTBa yactull. Bonnsl ne bpoiinsa. KopnyckynspHo-
BOJIHOBOI! tyanu3m. Judpakuus 3JeKTpOHOB Ha KpUCTallIax

7.2.4 CHOHTAaHHOE U BBIHYXKJICHHOE M3JIy4eHHE. Y CTPOMCTBO M MPUHIIUII
paboThl 1a3epa

7.2.5 TexHUYeCKue yCTpOMCTBA: CHEKTPAJIbHBIM aHaIU3 (CHEKTPOCKOII),
na3ep, KBAHTOBBIN KOMITBIOTED

7.2.6 [IpakTuueckue padboTel. HabmoaeHue nuHelyaToro crekrpa

7.3 ATOMHOE A/1PO

7.3.1 MeTo 161 HAOIIOICHHS U PETHCTPAIIMH AJIEMEHTAPHBIX YaCTHII

7.3.2 OtkpeiTie  paguoakTuBHOCTH.  OmbiTel  Pesepdopna  mo
ONpEENICHUI0 COCTaBa PaJUOAaKTHUBHOro wu3iydeHus. CBolicTBa
anbda-, Oeta-, raMMa-u3nydeHus. BiusHue pagnoaKTUBHOCTH Ha
PKHBBIC OPTraHU3MBI

7.3.3 OTkppITHE NpOTOHA U HelTpoHa. HyxinoHHas Mozens sjapa
['eiizenOepra - MBaneHnko. 3apsn sapa. MaccoBoe 4MCIO sijpa.
30TOo1b!

7.3.4 Anbba-pacniaz.  DIEKTPOHHBIH H TO3UTPOHHBIM OeTa-pacma.
["amMa-u3nyuyeHue. 3aKoH paJloaKTUBHOIO pacraja

7.3.5 ODHeprust CBsI3M HYKJIOHOB B siipe. SnepHble cuibl. JledekT maccsl
sIpa

7.3.6 S nepubie peakiuu. Jlenenue u CUHTE3 sIep

7.3.7 Anepupiii  peaktop. TepmosinepHbiii cunTe3. IIpoGiembr u
MEPCIIEKTUBBl SIIEPHOM HSHEPreTHUKU. OKOJOTUYECKHE AaCIEKThl
S IEPHOM DHEPrETUKH

7.3.8 DIIEMEHTapHbIE YaCTHIIBI. OtkpsITHE MTO3UTPOHA.
DyHIaMEHTAIbHBIE B3aUMOJAEHCTBUS

7.3.9 TexHu4eckue yCTpOoMCTBA: JTO3UMETp, KaMepa BuilbcoHa, saepHBbIN
peakTop, aToMHast 6oMba

7.3.10 [IpakTuyeckue pabGotbl. HMccnenoBanue TpekoB dacTHil (110
roToBBIM (hoToTpadusim)

8 DJIEMEHTBI ACTPOOU3NKU

8.1 Bun 3Be3gHoro Heba. Co3Be3amsi, SPKUE 3BE3JbI, TUIAHETHI, HUX
BUJIUMOE JBUKEHUE

8.2 Conneunas cucreMa. [1naneTsl 3eMHO# rpynmbl. [InaneThI-ruranThl
1 UX CITyTHUKH, KapJIHMKOBbIE IUIaHEeThl. Manbie Tesna ColHeYHON




CHUCTEMBI

8.3 Comnnie, porocdepa u atmochepa. ConHeuHass aKTHBHOCTD

8.4 Nctounuk Heprun CoHIa U 3Be3]]

8.5 3Be3/Ibl, UX OCHOBHBIC XapaKTEPUCTUKHU: Macca, CBETUMOCTb, PaJHyC,
TeMrepaTypa, X B3aUMOCBs3b. JlnarpamMma '"cCrieKTpasibHBIN Kiacc -
CBETUMOCTB'". 3BE3/pl IJIaBHOW IOCIEN0BATEIBHOCTH. 3aBUCHUMOCTh
"'Macca - CBETUMOCTE" 1 3B€3/1 IJIaBHOM MOCIIEI0BATEILHOCTH

8.6 BuyTtpennee crtpoenue 3Be3ll. COBpEMEHHbIE MPEACTABICHUS O
MPOUCXOXKACHUU U 3BONIIOIIMK COJIHIIA U 3B€3/1. DTallbl )KU3HU 3BE3]1

8.7 Mneunsrii Ilyte - Hama Tamaktuka. ChnupanpHas CTpyKTypa
[amakTuku, pacmnpeneneHue 3Be3l, raza u npuid. llomoxenue u
mrkenne Connma B [amaktuke. [lmockas u  cdepuueckas
[oJCUCTEMBI ['anakTuku

8.8 Tunbel ranaktuk. PaguoranakThku W KBasapbl. UepHbIE HBIPBI B
SIpax raJakTUK

8.9 Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa006ma. PasOeranue
ranakTuk. Bozpact u panunyc Beenennoit, Teopusi bosbiioro B3pbiBa.
Mopnens "ropsiueit Becenennoit". PennkroBoe usnyuenue

8.10 MacmtabHas CTPYKTypa Bcenennoii. MeraranakTuka.
Hepemiennsie mpoGieMbl aCTPOHOMUU

TEMATHYECKOE INTIAHUPOBAHUE

10 KJIACC

Neo ||HaumenoBanue KonunuecTBo uacoB DOnekTpoHHble  (LHPPOBBIC)

I/ ||pa3ienoB U TeM o0Opa3oBaTeNbHbIE PECYPCHI
pasit Bcero|KonTtposnbhsie |[IpakTuueckue p peeyp
MPOTrpaMMBbI

paboThI paboThI

Paznen 1. DUBUKA U METOJAbI HAYYHOTI'O ITIO3HAHUA ‘

1.1 |®uszuka u Metomasl|2 [[BuGnmoTeka [IOK
HAy4HOTO https://m.edsoo.ru/7f41bf72]]
MTO3HAHMS

‘I/ITOFO 1o pazjaeny H2 H ‘

Pazien 2. MEXAHMKA

2.1 ||[KunemaTtuka 5 [[bubGanoTeka HOK
https://m.edsoo.ru/7t41bf72]]
2.2 ||Iunamuka 7 [[BuGnmmoTexa [IOK
https://m.edsoo.ru/7f41bf72]]
2.3 ||3akoHbI 6 1 1 [[bubmuoTeka HOK
COXPaHCHUS B https://m.edsoo.ru/7f41bf72]]
MEXaHUKe



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

Neo ||HanmenoBanme KomnuecTBo uacoB DIEeKTPOHHBIE (tmudpoBsIe)
I/T||pa3ieioB U TeM Boero|[Kortponbabie |[IpakTudcckue o0pa3oBaTeNbHbIC PECYPCHI
MIPOrpPaMMBbI
paboThHI paboThI
‘I/ITOFO 0 paszeny H18 H ‘
‘Pame.ﬂ 3. MOJIEKYJISAPHAS ®U3UKA U TEPMO/IMUHAMUKA ‘
3.1{|OcHOBBI 9 1 [[bubmuoTeka HOK
MOJICKYJISIPHO- https://m.edsoo.ru/7f41bf72]]
KUHETUYECKON
TEOpUU
3.2 ||OcHoBBI 10 1 [[bubmmoTeka HOK
TEPMOAMHAMUKH https://m.edsoo.ru/7f41bf72]]
3.3 ||ArperaTHbie 5 [[bubnuoTeka HOK
COCTOSTHUSI https://m.edsoo.ru/7t41bf72]]
BElIECTBA.
®da3oBbIe
TIePEeXO0/IbI
‘I/ITOFO o paszaeiy H24 H ‘
Paznen 4. DJEKTPOJAMHAMUKA |
4.1 |Onexktpoctatuka |10 1 [[bubnuoTeka HOK
https://m.edsoo.ru/7f41bf72]]
4.2 |[TocTostHHBIN 12 1 [[bubnuoTeka HOK
AIEKTPUIECKUIT https://m.edsoo.ru/7t41bf72]]
TOK. Toxku B
Pa3TUYHBIX Cpeliax
‘HTOFO o pazjaeny H22 H ‘
‘PezepBHoe BpeMsl H2 H H H ‘
OBILEE 68 3 3
KOJIMYECTBO
YACOB 1o
[TPOTPAMME
11 KJIACC
Ne |(HammeHOBaHHE ‘KOJ‘II/I‘ICCTBO 4acoB DOnekTpoHHble  (TMQPOBBIEC)
I/I||pa3fenoB U TeM|[B.oro KontposbHbre [[[paktudeckue 00pazoBaTebHBIE PECYPCHI
TIpOTrpaMMbl paboThI paboThI
Paznen 1. JIEKTPOJANHAMUKA |
1.1 |Marautaoe  moure. |11 1 3 [[BuGnmmoTexa [HOK
DneKTpOMarHuTHas https://m.edsoo.ru/7f41c97¢]]
WHTYKITAS
‘I/ITOI“O 10 pas3zaeciy Hll H |
‘Pa:me.ﬂ 2. KOJIEBAHUS U BOJIHBI |
2.1 |[Mexannueckue — u||9 1 [[BubnmoTeka IHOK

AIIEKTPOMArHUTHBIC https://m.edsoo.ru/7f41c97¢]]



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Ne |[HaumeHnoBanue KomnuecTBo vacoB OnektpoHHble  (1U(POBBIC)

0/m||pa3aenoB U TeM|[Beoro Koutposbibie [[[paktuueckue o0pa3oBaTeNbHbIC PECYPCHI
IpOrpaMMBI paboThI paboTHI
KoseOaHus

2.2 |[Mexanuueckue |5 1 [[bubauoTeka [HOK
DJICKTPOMArHUTHBIC https://m.edsoo.ru/7f41c97¢]]
BOJIHBI

2.3 ||Ontuka 10 3 [[bubmuoTeka HOK

https://m.edsoo.ru/7f41c97¢]]
‘HTOFO 0 paszeny H24 H |

‘Pa:{z[e.ﬂ 3. OCHOBBI CIIEIIUAJIBHOM TEOPUHA OTHOCHUTEJIBHOCTH

3.1||OcHoBBI 4 1 [[bubnuoTeka [HOK
CIIeIIMaTbHOMN https://m.edsoo.ru/7t41c97¢]]
TEeOpuun
OTHOCUTEIIBHOCTH

‘I/ITOFO 1o pazjaeiy H4 H |

‘Pa3zle.11 4. KBAHTOBAS ®U3UKA

4.1 ||[DnemeHTsI 6 [[bubnuoTeka [HOK
KBAHTOBOM ONTHKH https://m.edsoo.ru/7t41c97¢]]

4.2 ||Ctpoenue atoma 4 [[bubnuoTeka [HOK
https://m.edsoo.ru/7f41c97¢]]

4.3 ||ATomMHOE S1pO 5 [[bubmuoTeka [HOK
https://m.edsoo.ru/7f41c97¢]]

‘I/ITOFO o pazjaeny HIS H |

‘Pa311e.11 5. 9JIEMEHTBI ACTPOHOMHUHU U ACTPOPU3UKU

5.1|9nemenHTsI 7 1 [[bubmuoTeka [HOK
aCTPOHOMHUHU u https://m.edsoo.ru/7f41c97¢]]
acTpOpU3UKHI

‘I/ITOFO 0 paszeny H7 H |

‘Pa311e.11 6. OBOBLIAIOIEE IIOBTOPEHHUE

6.1||0O606matomee 4 [[bubnuoTeka LHOK
MMOBTOPEHUE https://m.edsoo.ru/7t41c97¢]]

‘HTOFO 10 pasjeny H4 H |

‘PesepBHoe BpeMsI H3 H H H |

OBILEE 68 4 7

KOJIMYECTBO

YACOB 1o

ITPOIT'PAMME



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

