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HOACHUTEJDBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke Ha ypoBHE cpeaHero oO0mero ooOpa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJIOKEHUM M TpeOOBaHUI K pe3ysibTaTaM OCBOEHUS
OCHOBHOM 00pazoBarenbHON mporpammsl, npenacrabieHHbix B ®I'OC COO, a
Takke ¢ yuérom ¢eaepanbHOi pabouei nporpaMmbsl BocnuTanus 1 KoHuenuuu
npenojiaBanusi  ydyebHoro mpeamera «®Pusmka» B 00pa3oBaTEIBHBIX
OpraHU3aIUAX Poccuiickoit denepanuu, PEATU3YIOIINX OCHOBHEIE
oOpa3oBarenabHbIe MPOrPAMMBbI.

[Iporpamma 1o  ¢Qusuke omnpenenser 00sg3aTENbHOE MNPEIMETHOE
COJIepKaHUE, YCTAHABIMBAET PEKOMEHIYEMYIO MOCIIEI0BATENBHOCTh U3YUECHUS
TEM U pa3fesioB yd4eOHOTO TpeaMeTra ¢ Y4€TOM MEXKMIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€d, JIOTMKM Yy4eOHOTO Mpolecca, BO3PACTHBIX
ocoOeHHocTel oOydaronuxcs. [Iporpamma no ¢usuke naét mpeacTaBiIeHUE O
LEeNAX, COAEp)KaHUM, OO0IIel cTpaTerud OOy4eHHs, BOCIUTAHUS U Pa3BUTHUSA
oOydJaronuxcsi cpeacTBamMu ydebHoro npenamera «dusuka» Ha yriayonéHHOM
YPOBHE.

N3yuenue kypca Gu3MKK yriiyOJIEHHOTO YPOBHS MO3BOJISIET Peain30BaTh
3a/1ayy NpoPeCcCUOHAIBHONW OPUEHTAIMH, HAIIPABJIEHO HA CO3/IaHUE YCIOBUH JIJIs
MIPOSIBJICHHS] CBOWX WHTEJUICKTYAJbHBIX U TBOPYECKUX CITOCOOHOCTEH KaXKIIbIM
OoOy4JaronumMcsi, KOTOpPbIE HEOOXOIUMBI ISl TPOJOJKEHUS 00pa3oBaHMs B
OpraHu3anusx MNPOPECCHOHAIBHOTO 00pa30BaHUsl IO PA3NIUYHBIM (DU3UKO-
TEXHUYECKUM U WHXKCHEPHBIM CTICITUATBLHOCTSIM.

B nporpamme no ¢Qusuke onpeaensroTcs IIaHUPYEMbIE pPE3yJIbTaThl
OCBOCHMsI Kypca (u3uKum Ha ypOBHE CpemaHero o0Omero oOpa30BaHUS:
JUYHOCTHBIE, METaNpeIMEeTHbIE, MpeIMETHbIe (Ha YIUIyOJIEHHOM YpPOBHE).
Hayuno-meTonomorudeckol  OCHOBOM it pa3paboOTKu  TpeOOBaHUU K
JUYHOCTHBIM, METANpPEIMETHBIM U MPEAMETHBIM pe3yjibTaTaM O00ydYaroluxcs,
OCBOMBIIIMX IIPOrpamMmy Mo (U3HKE HA YPOBHE CPEIHEro oOlero oopa3oBaHus
Ha yriayOa&éHHOM YPOBHE, SIBJISIETCSI CUCTEMHO-/IEATETLHOCTHBIN MOAXO.

[Iporpamma no Gpu3uKe BKIIOYALT:

IUTAHUPYEMBbIE pe3yJbTaThl OCBOEHHUSI Kypca (U3MKM Ha YriayOiaEéHHOM
YPOBHE, B TOM YHCJIE€ TPEAMETHBIE PE3YNIBTATHI IO F0J1aM 00YUYEHUS;

cozepkanue yueOHoro npeamera «Ousuka» no rogam o0ydeHus.

[Iporpamma 1o (u3uke MMEET NPUMEPHBIM XapakTep U MOXKET ObITh
UCIIOJIb30BaHa YUUTEISIMU (DU3HUKHU ISl COCTABIIEHUSI CBOMX pabOUUX MPOrPaMM.

[Iporpamma 1o u3rke HE CKOBBIBAECT TBOPUECKYIO MHUITMATUBY YUUTeIeH
U TPEIOCTaBISET BO3MOXKHOCTH JUIsl peaju3allid Pa3IudyHbIX METOJIUYECKHUX



MOAXOJI0B K TMpenojaBaHui0 (pU3MKU Ha YriayOJEHHOM ypOBHE MPU YCIOBUHU
coXpaHeHus 00s13aTENbHON YaCTH CoZIepKaHus Kypca.

du3rka Kak Hayka O HauOoyiee OOMMX 3aKOHAX MPHUPOABI, BBHICTyMas B
KauecTBe yueOHOT0 MpeAMETA B IIKOJIE, BHOCUT CYIIECTBEHHBIHN BKJIa/l B CUCTEMY
3HaHUM 00  okpyxatomem wMmupe. I[lIkonbHbld  Kypc  GU3UKH  —
CUCTEMOOOpPa3yOUMi ISl €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB,
MIOCKOJIBKY (PU3MYECKHE 3aKOHBI JIEKAaT B OCHOBE IPOLECCOB U SIBJICHUH,
M3ydaeMbIX XHUMHEH, Oumosioruei, Qusmdeckod reorpadueii m acTpOHOMHEH.
Hcnonb3oBaHne W aKTUBHOE MPUMEHEHHE (PU3NYECKUX 3HAHUN OMpeNeIniio
XapakTep U OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B cepe SIHEPreTHKH,
TPaHCIOPTa, OCBOCHMSI KOCMOCA, MOJYUYEHUSI HOBBIX MaTe€pUalIOB C 3alaHHBIMU
cBoiicTBamu. W3yuyeHune (PU3MKM BHOCUT OCHOBHOM BKJaa B (POPMHUpPOBaHUE
€CTECTBEHHO-HAYYHOM KapTHHBI MHUpa oOyuaromerocs, B (QopMupoBaHUE
YMEHUH MPUMEHSATh HAYYHBIA METOJ TTO3HAHUS MIPU BBINIOJHEHUNU UMH YYEOHBIX
HUCCIIeI0OBaHUMH.

B ocHOBy kypca ¢u3uku Ha YpOBHE cpeaHero oOiiero oOpa3oBaHUs
MOJIOKEH Psii UAEH, KOTOpPhIE MOXHO paccMaTpuBaTh KaK MIPUHIUIIBI €ro
IIOCTPOCHHUS.

Hoea uenocmnocmu. B cOOTBETCTBUU C HEW KypC SIBIAETCS JIOTUYECKH
3aBEPIIEHHBIM, OH COAEPKUT MaTepHall U3 BCEX Pa3fesioB (PU3UKHU, BKIIOYAET
KaK BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOU (DU3HKH.

Hoea zenepanuzayuu. B cooTBeTCTBUU C HEW MaTepuasn Kypca (U3UKA
o0beMHEH BOKpYr ¢u3nueckux Teopuil. Bemymmum B Kypce sBisieTCs
dhopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€pPHUH, BEIIECTBE U
ToJIE.

Hoea cymanumapusayuu. EE€ peanuzanus npeanonaracT UCHOJIb30BaHUE
T'YMaHUTAPHOTO MOTEHIMANa (U3HUUYECKON HAYKU, OCMBICICHUE CBSI3H PA3BUTHS
¢bu3uKM ¢ pa3BUTHEM OOIIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U SKOJIOTUYECKUMU TTPOOIEMaMHU.

Hoea npuknaonou wnanpaenennocmu. Kypc ©Gusuku yriayOa€HHOTO
YPOBHSI MPEAIOiaraerT 3HAKOMCTBO C IIMPOKUM KpPYroM TEXHUYECKHX U
TEXHOJIOTUYECKUX MPUIIOKECHUN H3YyYEHHBIX TEOpUUM M 3aKOHOB. [Ipu sTom
paccMaTpUBAIOTCSI Ha YpPOBHE OOIIMX TMPEACTABICHUMA W COBPEMEHHbIE
TEXHUUYECKUE YCTPOUCTBA, U TEXHOJIOTHH.

Hoea 3konozuzayuu peannsyeTcss IOCPEACTBOM BBEACHHUSA DJIEMEHTOB
collepKaHMsl, TOCBAMIEHHBIX 3KOJOTMYECKHM TMpo0jeMaM COBPEMEHHOCTH,
KOTOpBIE CBS3aHBI C PA3BUTUEM TEXHUKHU M TEXHOJIOTHH, a Takxke 00CYyX IACHUS



npoOjeM  paluMOHAIBHOIO  NPHUPOAOIONB30BAHUA M IKOJOTHYECKON
0€30MacHOCTH.

OcBoeHue coniep:kaHus IPOrpaMMBbI 10 (PU3UKE AOHKHO OBITh MOCTPOSHO
Ha MPUHIIUIIAX CUCTEMHO-JEATEIbHOCTHOTO Toaxoaa. g dhu3uku peanusaius
ATUX NPUHIMUIOB Oa3upyeTcs Ha HUCHOJb30BAHUU CaMOCTOATEIbHOTO
AKCIEPUMEHTa KaK MOCTOSHHO ACHCTBYIOIIETO (hakTopa yueOHOro mpoiiecca.
JUtst yrimyOnéHHOro ypoBHSI — 3TO CHUCTEMa CaMOCTOSITEIBHOTO YYEHUYECKOTO
AKCIIEPUMEHTA, BKIIOUYAIOMIETO (DPOHTAIBHBIE YUYEHUYECKUE OMbBITHI TPHU
U3y4eHUH HOBOTO MaTepualia, JlabopaTopHble pabOThl U pabOThl MPAKTHUKyMa.
[Ipu 3TOM BO3MOKHBI JiBa crioco0a peanu3anuu (PU3NYECKOro NpakTukyma. B
MEPBOM Clly4yae MpakTUKyM IpoBoauTcs aubo B koHue 10 u 11 kimaccos, 1160
MOCJIE TIEPBOTrO M BTOPOTO MOJYTOJMM B KAXKIOM M3 ITHUX KilaccoB. Bropou
Croco0 — 3TO UHTErpalus padoT MPaKTUKyMa B CUCTEMY JJAOOpaTOPHBIX padoT,
KOTOpbIE TPOBOJSITCS B Mpolecce m3yueHus pasnena (temsi). [Ipu 3ToM moj
paboTaMu MpaKkTUKyMa MOHUMAETCS CaMOCTOSITENIbHOE UCCIIEA0BAHUE, KOTOPOE
MIPOBOJUTCS MO PYKOBOJACTBY CBEPHYTOr0, 0000IIEHHOrO BUAA 0€3 MoImaroBoi
WHCTPYKITUH.

B nmporpamme mno ¢Qusmke cuctema Y4YEHHYECKOIO OSKCIIEPUMEHTA,
1a60paTOpHBIX padOT M MPaKTHUKyMa MpeJCTaBiIeHa eIUHBIM MepeuHeM. Boioop
TEMaTUKH JJIsl STUX BUJIOB YUCHUYECKUX MPAKTUUECKUX PabOT OCYIECTBIISIETCS
YYaCTHHUKaMU 00pa30OBaTEbHOIO Ipoliecca HCX0Ad U3  OCOOEHHOCTEU
MOYPOYHOTO IUIAHUPOBAHUS W OCHaleHus kaOwHeta ¢usuku. [Ilpu sToM
oOecrieuynBaeTcs OBJIaJIeHUE 00YYaIOIMMUCI YMEHUSIMU TTPOBOJUTH MPSIMbIE U
KOCBEHHbIE MU3MEPEHUS], UCCIIEIOBAHMS 3aBUCUMOCTEN (DU3UUECKUX BEITUYHH U
MTOCTaHOBKY OIIBITOB MO MPOBEPKE MPEAT0KEHHBIX TUIIOTES.

Bonbiioe BHMMaHUE yAENsE€TCS PEIICHUIO PACYETHBIX M KaYeCTBEHHBIX
3amad. [Ipu 3ToM 17151 pacu€THBIX 3a7a4 IPUOPUTETOM SIBIISIFOTCS 3a/1a4U C SIBHO
3aJIaHHOM U HESBHO 3aJ]JaHHON (DU3UYECKOI MOJIEIIbIO, TO3BOJISIONINE TPUMEHSTh
M3YYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KakK M3 OJHOro pasjeia Kypca, Tak U
UHTETPUPYs] MPUMEHEHHUE 3HAHUW U3 pa3HbIX pa3nenioB. [[1s KaueCTBEHHBIX
3alad  TPUOPUTETOM SIBIAIOTCS 3aJaHus Ha OOBSCHEHHUE/TIpEJCKa3aHue
npoTekaHusi (U3UYECKUX SBICHUH U TIPOLIECCOB B OKPYKAIOIIEH >KHU3HHU,
TpeOyromue BbIOOpa (PU3NYECKOW MOJENM [l CUTyalldd IPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.

B coorBerctBun c¢ TtpeboBanusMu PI'OC COO k wmarepualbHO-
TEXHUYECKOMY OOCCIIEUEHHIO YU4eOHOTo Ipolecca Kype (GU3UKU yriayOIeHHOTO
YPOBHS Ha YPOBHE CpeIHEro oOlmiero oOpa3oBaHUs JODKEH H3Yy4yaThCsi B
YCIOBHUAX TpeAMETHOTO KaOuHeta. B kaOuHere (Qu3UKKM AOMKHO OBITH



HE00X0IMMOe J1abopaTOpHOE O0OpYJIOBAaHME /JISI BHINIOJIHEHUS YKa3aHHBIX B
nporpamMme 1o (pu3MKe yYEHUYECKUX OIBITOB, JJAOOPATOPHBIX padoOT U padoT
MPaKTUKYMa, & TAKXKe JEMOHCTPAIIMOHHOE 000y 0BaHHE.

JlemoHCTpanimoHHoe 000pynoBaHue (GOPMHUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JIOCTATOYHOCTH U 00€CIEeYMBAET MOCTAHOBKY
MEPEUYNCICHHBIX B TPOrpaMMe IO (PU3MKE KIFOYEBBIX JIEMOHCTpAIUi IS
WCCJICIOBAHMSI HW3Y4YaeMbIX SIBJICHUH W  TMPOIECCOB, OMIUPHUYECCKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMECHEHH.

JlaGopaTopHoe 00OpyAOBaHHE [JIsi YUYEHHYECKHX MPAKTUYECKUX padOT
dbopMHpyeTCs B BUAC TEMAaTHYECKHX KOMILJICKTOB M OOCCIICYMBACTCS B pacuéTe
OJTHOTO KOMIUICKTa Ha JBYX oOOydJarommuxcs. TeMaThdeckue KOMILICKTHI
1a60paTOPHOTO O00OPYMOBAaHUS JOHKHBI OBITH MOCTPOEHBI Ha KOMILIEKCHOM
MCITIOJIb30BAaHUU aHAJIOTOBBIX M IIU(PPOBBIX MPUOOPOB, a TAKKE KOMITHBIOTEPHBIX
U3MEpPUTEIBHBIX CUCTEM B BUJIE IU(DPOBBIX JabopaTopuil.

OCHOBHBIMHU LEJIIMHU U3y4eHUs] PU3UKHU B 001IEM 00pa30BaHUU SABIISIFOTCS:

dbopMHpOBaHHEe WHTEpPECa W CTPEMIICHHSI OOYYaIOmMUXCS K HAYIHOMY
W3YYCHUIO TPUPONBI, PA3BUTHE WX MHTCINICKTYaIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN 0 HAYYHOM METOJI€ NO3HAHUA U POpPMUPOBAHUE
MCCJICI0OBATEIILCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBIICHUSIM;

(dhopMEpOBaHNUE HAYYHOTO MUPOBO33PEHUS KaK Pe3yJIbTaTa M3yUYCHUSI OCHOB
CTpOEHUs MaTepuu U GyHIaAMEHTAIBHBIX 3aKOHOB (DM3HUKU;

dbopMHupoBaHUEe YMEHUH OOBICHATH SBJIEHUS C  HCIOJIb30BAHUEM
($U3MYeCKUX 3HAHUH U HAyYHBIX JIOKA3aTeIIbCTB;

dbopMupoBaHUE TPEACTABICHUN O pPoau (DU3UKH I PAa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH;

pa3BUTHE  MPEJCTABICHUH O  BO3MOXHBIX  cepax  Oymymiei
npodeccHOHaIbHON NIEeITEIbHOCTH, CBSI3AHHBIX C (U3MKOM, MOATOTOBKA K
JabHEHIIIeMy 00YYCHHUIO B 3TOM HAIPaBIICHUH.

JlocTmkeHre dTUX TIeNIe 00SCIEYNBACTCS PEIICHUEM CIICTYIONTUX 3a71a4 B
mpoliecce u3yueHus Kypca GU3NK1 Ha YPOBHE CPETHETO O0IIeTo 00pa30BaHuUs:

MpUOOPETEHUE CUCTEMBI 3HAHHM 00 00X PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpUAX, BKIIOYAas  MEXaHUKY, MOJIKYJSpHYIO  (pu3uKy,
AIIEKTPOIUHAMUKY, KBAHTOBYIO (PU3HMKY M 3JICMEHTHI aCTPO(PU3HUKH;

dbopMHpOBaHNEe YMEHUN TPUMEHITh TEOPETHUUYCCKUE 3HAHUSA  JIS
00bsicCHeHUSI (U3UUECKUX SIBJICHUN B MPUPOJC W IS MPUHATUS MPAKTUICCKUX
pELICHUN B IOBCEIHEBHOU KU3HU;



OCBOEHHE CIOCOOOB peHICHHWsS pa3iNYHBIX 3a7ad C SIBHO 3aJaHHOU
buznyecKoil MOeNbIo, 3a/1a4, MOAPA3yMEBAIOLINX CAMOCTOSITEILHOE CO3/IaHue
bu3MYecKo MOMeNH, aaeKBaTHOW YCIOBUSM 3a7a4yd, B TOM 4YHUCJE 3aJa4
WHXEHEPHOT'O XapaKTepa;

NOHMMaHUE (PU3NYECKUX OCHOB W TMPUHIIMIIOB JEHCTBUA TEXHUYECKUX
YCTPOWCTB W TEXHOJOTHYCCKUX TPOIECCOB, MX BIUSHUS HA OKPYKAIOIIYIO
cpeay;

OBJIAJICHUE METOJaMH CaMOCTOSITEIbHOTO TUIAHUPOBAHMSI U TIPOBEICHUS
(Gu3MYeCKuX OKCIIEPUMEHTOB, aHallu3a W UHTEpHperauud uHbOpMaInH,
OTpEAeNICHUS TOCTOBEPHOCTH TIOTyUYEHHOTO PE3YIIbTaTa;

CO3/IaHHE YCIIOBUH AJISl Pa3BUTHUS YMEHUU MPOEKTHO-HCCIEA0BATEIBCKOM,
TBOPYECKOU IEATENBHOCTH;

pa3BuTHEe WuHTEpeca K cdepam npodeccuoHATBLHON JESITENbHOCTH,
CBSI3aHHOMU ¢ (PU3HKOM.

B cootBerctBun ¢ tpedoBanusimu OI'OC COO yrinyOn€HHBIA ypOBEHb
u3ydeHus yudeOHoro mpenmera «®Du3nMka» Ha ypOBHE CpPEOHET0 OOIIero
oOpa3zoBaHusi BBIOMpAETCS OOYYAOMIMMHUCS, TUIAHUPYIOMIMMHU TPOJOIIKEHUE
o0pa3oBaHusI MO CHEIUATBLHOCTIM (QU3HKO-TEXHUYECKOTO MPOQHIIS.

Ha wusyuenue ¢usuku (yriayOJ€HHBIM ypOBEHb) Ha YPOBHE CpEIHErO
obmrero oopazoBanus orBoautcst 340 yacos: B 10 kiacce — 170 yacoB (5 vacos
B Heaeno), B 11 knacce — 170 gacoB (5 9acoB B HEAETIO).

[Ipennaraemeiii B mporpamme mo (u3uke MnepedeHb JabopaTopHBIX U
PAKTUYECKUX PabOT SBISETCS PEKOMEHIOBAHHBIM, YUYUTENb JENAaeT BHIOOD
MPOBEICHHS J1a0OPATOPHBIX pPAa0OT M OMBITOB C YYETOM WHIWBHIYATbHBIX
O0COOEHHOCTEH 00yYarOIUXCS.



COAEPKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTO IO3HAHUSA NIPUPOABI.

®dusznka — pyHIaMEeHTaNIbHAS HayKa o pupoje. HayuHbiil MeTo mo3HaHus
¥ METO/IbI UCCIIeIOBAaHUS (PU3NYECKUX SIBJICHUM.

DKCHepuMEHT U Teopusi B Mpolecce mo3HaHus npupoabl. Habmonenue u
AKCIIEPUMEHT B (PU3UKE.

Crioco6b1 m3MepeHuss (PU3NYECKUX BEIWYUH (aHAJIOTOBBIE W IU(POBBIC
M3MEpUTENbHbIE MPUOOPHI, KOMIBIOTEPHBIE TaTYUKOBBIE CUCTEMBI).

[lorpemHocT  u3MepeHUM (U3MYECKUX BEIMYMH (aOCONIIOTHAs U
OTHOCHUTEIIbHAS).

MonenupoBanue ¢GU3NYECKUX SBICHUM M TPOIECCOB (MaTepHalibHas
TOYKa, aOCONIOTHO TBEPIOE TENO, HJeadbHAas KUIAKOCTh, WJICATBHBIN Tra3,
TOYEYHBIN 3apsn). ['unoresa. @Pu3ndeckuii 3aKOH, TPAHULIBI €0 IPUMEHUMOCTH.
duznueckas TeOpus.

Ponbs u MecTo pu3uku B PopMHUPOBAHUU COBPEMEHHON HAyYHOW KapTHUHBI
MHpA, B MPAKTUYECKOU JIEATEIIbHOCTH JIFOCH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyMm.

N3MmepeHne cuibl TOKa M HANPSHKEHUS B LEMH MOCTOSSHHOIO TOKA MpHU
MTOMOIIY aHAJIOTOBBIX U ITU(DPOBHIX U3MEPUTEIHHBIX TPHUOOPOB.

3HaKoMCTBO ¢ 1 poBoii 1abopatopueil no ¢pusuke. [Ipumepsl nsmepeHus
(U3UYECKUX BEIIMYWH TP MIOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe apuxeHue. OTHOCUTEIIBHOCTh MEXaHUYECKOTO JIBUKEHUS.
Cucrema otcuéra.

[Ipsimas u oOpaTHas 3a1a4u MEXaHUKHU.

Pannyc-BexkTop MarepuanbHONW TOYKH, €r0 MPOEKIMM HAa OCH CUCTEMBI
koopauHart. TpaekTopusi.

[lepemenienue, ckopocTh (CpelHsAsl CKOPOCTb, MTHOBEHHAs CKOpPOCTb) U
YCKOpPEHHE MaTepHalbHON TOYKH, UX MPOCKIHMH Ha OCU CUCTEMbl KOOpJWHAT.
CnoxeHue nepeMenieHnuil u CI0KeHUE CKOPOCTEM.

PaBHOMEepHOE W PaBHOYCKOPEHHOE  MNPSAMOJIMHEMHOE  JBUIKCHHE.
3aBUCUMOCTh KOOPJMHAT, CKOPOCTH, YCKOPEHHUS U MYTH MaTepUaibHOW TOUKHU
OT BPEMEHHU U UX rpauKH.



CBobOosHOE MajieHre. Y CKOpeHue CBOOOIHOro majeHus. J[BuxeHue tena,
OpOIIEHHOTO TMOJI YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJHUHAT, CKOPOCTH U
YCKOPEHHSI MaTEPUAILHON TOYKH OT BPEMEHU U X TPAPUKH.

KpuBonuHenHoe [BuxkeHue. JIBH)KEHHE MATEpUAIBHOM TOYKH 110
OKPY>XKHOCTH. YTJIOBas W JIMHEWHAs1 CKOpocTh. [lepuoa m yacTtoTa oOpaiieHus.
[entpocTpeMurenbHoe (HOpMalIbHOE), KacaTelbHOE (TaHTCHIUMAIbHOE) |
MOJTHOE YCKOPEHUE MaTEepUaIbHON TOUKHU.

TexHuyeckre yCTpoOHCTBAa M TEXHOJOTMYECKHE MPOLECCHl: CIUAOMETP,
JIBIDKCHUE CHaApSJOB, IICMHBbIE, IIeCTepEHUAThIe W PEMEHHBIC Iepeayd,
CKOPOCTHBIE JIU(PTHI.

Jemoncmpayuu.

Mogenb cucTeMbl 0OTCUETA, MILTIOCTPALUS KHHEMATUYECKUX XapaKTePUCTUK
JIBUKEHUS.

CrniocoObI Hcciie0BaHUS JIBH)KCHUH.

Nnmoctpanust mnpeneapHOro mepexoja W HM3MEpeHHe MTHOBEHHOMU
CKOPOCTH.

IIpeoOpazoBanme NBHKEHUN ¢ HCIIOIb30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3LyXe U B Pa3pEKEHHOM MIPOCTPAHCTBE.

HaOmnronenue nBvkeHus Tena, OPOIIEHHOrO IOJ YIJIOM K TOPHU30HTY U
TOPU30HTAIBHO.

Hamnpaienue CKOpOCTH P ABUKEHUU 110 OKPYKHOCTH.

[IpeoOpa3zoBaHue yTriI0BO CKOPOCTH B PEIYKTOPE.

CpaBHeHUE IMyTeH, TPACKTOPHM, CKOPOCTEH ABMIKCHHS OJHOTO M TOTO XKe
TeJia B pa3HbIX CUCTEMaX OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomovt, nPAKMUKYM.

N3ydenne HepaBHOMEPHOTO JIBUXKEHUS C LIEIIbIO OMPEETICHUS MTHOBEHHOM
CKOPOCTH.

N3mepenne  yckopeHUs Tpd  OPSAMOJIMHEHHOM  PaBHOYCKOPEHHOM
JIBI>KEHUH TI0 HAKJIOHHOM TIOCKOCTH.

UccnenoBanre 3aBUCMMOCTU MYTU OT BPEMEHU IPU PaBHOYCKOPEHHOM
JIBUKEHUM.

N3mepenne  yckopeHuss  CBOOOJHOTO  majeHuss  (PEKOMEH]JI0BAHO
UCII0JIb30BaHue 1U(PpoBoOit TabopaTopun).

N3ydenune paBWKEHHUS Tea, OpPOIIEHHOTO TOpu3oHTaNbHO. IIpoBepka
TUIOTE3bl O MPSIMOM MPOMOPLIMOHAIIBHOM 3aBUCUMOCTH MEXKIY JaTbHOCTBIO
oJI€Ta U Ha4aJIbHOM CKOPOCTBIO TEa.

N3ydenune nBuXKEHUS Tejla MO OKPYKHOCTH C IOCTOSHHOW IO MOJYJIIO
CKOPOCTBIO.



UccnenoBanne 3aBUCUMOCTH Teprojia oOpalieHus KOHHYECKOro MasTHUKA
OT €ro apaMeTpOB.

Tema 2. /lunamuxa.

IlepBeii 3akoH HproTona. MHeprumanbHble cucrtemsl orcu€ra. lIpmHiun
otHocuTenbHOCTH ["anunes. HemnepruanbHble CUCTEMBI OTCUETA (OTpeIeTICHUE,
MIPUMEDBHI).

Macca tena. Cuna. [IpuHiun cynepno3unuu Cuil.

Bropoii 3akoH HproTOHa 1151 MaTepranbHON TOYKH.

Tperuii 3ak0H Hpr0TOHA 111 MaTepUAIBHBIX TOYEK.

3aKOH BCEMHUPHOIO TATOTEHHUSI. ODKBUBAJICHTHOCTh T'PABUTALIMOHHOW U
MHEPTHON MAaCCBI.

Cuna TspKecTd. 3aBUCUMOCTh YCKOPEHHUSI CBOOOTHOTO MAICHUS OT BBICOTHI
HaJ] TIOBEPXHOCTHIO IUTAHETHI W OT TreorpaduyecKkod IMMPOTHL. JIBUKEHUE
HeOEeCHBIX Tel W MX chyTHUKOB. 3akoHbl Kerepa. Ilepas kocmuueckas
CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Tema, nBmxymerocs ¢
YCKOpPEHHEM.

Cuna tpenusa. Cyxoe TpeHue. Cuiia TpeHUs CKOJIBKEHUS M CHJIa TPEHUS
nokosi. Koaddumment tpenus. Cuiia CONpPOTUBICHUS MPU JIBUKEHUU Tela B
KHUJIKOCTU WJIH rasze, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIIBHOTO JIBUKEHHS.

Hasnenune. ['mapocrarnueckoe nasinenne. Cuna Apxumena.

TexHuueckne yCTpOWCTBA M TEXHOJIOTHYECKHUE MPOLIECCHI: MOIIIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaOnronenne MABWXKEHHS TEl B MHEPIUATbHBIX M HEUHEPIHAIbHBIX
CHUCTEMAax OTCYETA.

[TpyuHIMIT OTHOCUTEIBLHOCTH.

Kauenue nByx HLWJIMHAPOB WIM IIApOB Pa3HOW MacChl C OJIMHAKOBBIM
YCKOPEHHUEM OTHOCUTEJIbHO HEMHEPIIMAIbHOW CUCTEMBI OTCUETA.

CpaBHEHME pPaBHOJCUCTBYIOLIECH TMPWIOKEHHBIX K TEIy CHI C
MPOM3BEICHUEM MAaCChl Te€lla HA €r0 YCKOPEHUE B HMHEPUUAIBHOM CHUCTEME
OTCYETA.

PaBeHCTBO cHil, BO3HUKAKOLIUX B PE3YJIbTATE B3aUMOICUCTBUS TEI.

N3mepenune macc o B3auMOJIEUCTBUIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM NOABEME U TAJICHUH.

[leHTpoOEKHBIE MEXaHU3MBI.

CpaBHeHUE CHII TPEHUS MMOKOS, KAUEHUS M CKOJIbKEHUS.



Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.

N3mepenne paBHOIEHCTBYIOIIEH CUII PU IBUKEHUH OpyCKa 110 HAKIIOHHON
IIJIOCKOCTH.

[IpoBepka rumoTe3bl 0 HE3aBUCUMOCTU BPEMEHM IBMXKEHHs Opycka IO
HAKJIOHHOW IIJIOCKOCTH HAa 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIINX B IIPYKUHE U
pe3nHOBOM 00pasiie, OT uX JAehOpMAaIIHH.

N3y4denune NBUKEHUSA CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, IEPEKUHYTOMN Yepes
NErKuit OJIOK.

N3mepenue ko duiirieHTa TpeHMs MO BEJIMUUHE YTIIIOBOro K03 puimenTta
3aBucuMocTH Frp(N).

HccnenoBanne JBrKeHUs Opycka IO HAKJIOHHOW IUIOCKOCTH C
MepeMEHHBIM KO3(PHUIIUEHTOM TPEHHUSI.

N3ydenune ABUKEHUS Ipy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOGcomotHOo TBEpAOE Teno. [locTynarenbHOEe U BpalllaTeIbHOE JABUKECHUE
TBEpHOro Tesma. MOMEHT CHIIbl OTHOCHUTENIBHO OCH BpaumieHus. [limedo cuibl.
CrnoxxeHue cuil, IPUIOKEHHBIX K TBEpAOMY Teiry. LIeHTp Tsxectn Tena.

VYcnoBus paBHOBECHS TBEPAOTO TeENA.

YcroitunBoe, HeycTOHYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHudyeckre yCTPOMCTBA M TEXHOJIOTMYECKHE NPOLECCHI: KPOHIUTEHH,
CTPOMTEIIBHBIN KPaH, PeIIETYATHIE KOHCTPYKLHUU.

Jemoncmpayuu.

YcnoBus paBHOBECHS.

Buasl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.

HccnenoBanue yclnoBUM paBHOBECUsS TBEPIAOIO Tejla, HUMEIOLIETO OCh
BpaLICHUS.

KoHcTpyrnpoBaHne KpOHIITEMHOB U PACUET CUII YIIPYTOCTH.

N3ydenne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONOPBI.

Tema 4. 3akonvt coxpanenusn 6 Mexanuke.

Nmnynec mMaTepualibHOM TOYKHM, CHUCTEMBI MaTepUalIbHBIX TOueK. LleHTp
Macc CUCTEMbI MaTEPUAIbHBIX TOYEK. TeopeMa 0 ABUKEHHUH LIEHTPa Macc.

NMmyibe CUITBI M1 MN3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

MoMeHT umnyJibca MaTepuaibHON TOUku. [IpencraBieHre o coXpaHEHUU
MOMEHTA UMITYJIbCA B HEHTPAJIbHBIX MOJISX.



PaboTa cuiibl Ha MalloM W Ha KOHEYHOM IMepemenieHuu. ['paduyeckoe
IIPEACTABICHUE PAOOTHI CUIIBI.

MoONnIHOCTB CUIIBI.

Kunernueckasi sHeprusi MaTepualibHOM TOukHh. Teopema 00 M3MEHEHUU
KMHETUYECKOW SHEPIUU MaTE€pUaJIbHON TOUKH.

[loTeHnManbHBlE M HENMOTEHIMAIbHbIE CHWIBL. [loTeHIManbHas >HEpPrus.
IToreHumanbHas DHEPIUs yIpyro nepopMUPOBAHHOM MPY’KUHBI.
[loreHumanbHass BSHEprust Tejaa B OJHOPOAHOM TI'PAaBUTALMOHHOM IOJE.
[ToTeHUManbHAsE 3HEPTHs TeJla B T'PABUTALIMOHHOM II0JI€ OJHOPOJHOIO IIapa
(BHYTpU U BHe miapa). Bropas kocmuueckasi CKOpoCTb. TpeThs KOCMHUYECKas
CKOPOCTb.

CBsi3p pabOThl HEMOTEHIMAIBHBIX CHUJ C W3MEHEHHEM MEXaHU4EeCKOU
SHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHMSI MEXaHUYECKOW SHEPTHH.

VYrpyrue 1 Heynpyrue CTOJIKHOBEHHUS.

YpaBHeHue bepHyuM i UACAIbHOM KUAKOCTU KaK CJIEICTBUE 3aKOHA
COXPAaHEHUS MEXaHUYECKON YHEPTHH.

TexHudyeckre yCTPOMCTBA M TEXHOJIOTMYECKHUE IPOLECCHI: JBUXKCHUE
pakeT, BOJIOMET, KONEp, MPYKUHHBIM MUCTOJIET, TUPOCKOI, (PUTYPHOE KaTaHUE
Ha KOHbKax.

Jlemoncmpayuu.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeaktnBHOE BMXKEHUE.

N3mepeHre MOLIHOCTHU CUJIBI.

W3meHeHue 3Hepruu Tena Mpu COBEPILICHUU PabOTHI.

B3anmHble nIpeBpaleHns] KUHETUYECKOW M MOTEHIMAIBHON SHEPIUM MpHU
JEHCTBUU HA TEJIO CUJIBI TSXKECTU U CUIIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruu Npu CBOOOAHOM Ma/ICHUN.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKmMuKym.

N3mepeHne nmmyJiibca Tela no TOpMO3HOMY Iy TH.

N3mepenne CUiibl TATH, CKOPOCTH MOJETU 3JIEKTPOMOOMIIS U MOILHOCTH
CHUJIBI TSATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIBCOM CHUJIB.

HccnenoBanne coOXpaHEHHs] UMITYJIbCA ITPU YIIPYTOM B3aUMOJIEHCTBUMU.

N3mepeHrne KHHETUYECKOM YHEPTUH TEJIA [0 TOPMO3HOMY ITYTH.

CpaBHEHHE M3MEHEHHsI NOTEHLMAIBHOMW SHEPIHMHM NPYXKUHBI C PabOTOM
CHUJIBI TPEHHSL.

Omnpenenenre pabOThl CHIIBI TPEHUS NPU JIBUKEHUU Tela MO HAKIOHHOU
IJIOCKOCTH.



Paznen 3. MousiekyjsipHasi GU3MKa 1 TEPMOAMHAMUKA.

Tema 1. Ocnosbl MONEKYAAPHO-KUHEMUUECKOU MeopUll.

OcHOBHbBIE MOJIOKEHUS MOJIEKYJIsIpHO-KMHeTHYecko Teopun (MKT), ux
ombITHOe oOocHoBaHue. Jluddys3usa. bpoyHoBckoe BmkKeHHE. XapakTep
IOBWKEHUS W B3aMMOJICHCTBUSI YACTHIL] BEHIECTBA. MoOJENIH CTPOEHUS TIa3oB,
KUJKOCTEH U TBEPABIX TeM U OOBICHEHUE CBOMCTB BEIIECTBA Ha OCHOBE ATUX
Mojeneil. Macca u pasmepbl MoJiekysl (aroMmoB). KonnuecTBO BelllecTBa.
IToctostnHast ABorajipo.

TeroBoe paBHoBecue. Temmeparypa u crnocoObl €€ m3mepenus. [llkana
temneparyp Llenscus.

Mojienb uaeanbHOTO ra3a B MOJIEKYJISIPHO-KUHETUYECKON TEOPUU: YACTHULIBI
rasa JIBU>KYTCSI XaOTUUECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

['a3oBbie 3akoHbl. YpaBHeHue MeHnneneeBa—Knaneiipona. AOcoitoTHas
temriepatypa (mkana temneparyp KenbBuna). 3akon [dansTona. M3omporeccs
B HJCaJbHOM Ta3e C IOCTOSIHHBIM KOJMYECTBOM BellecTBa. ['paduueckoe
MIPEICTABICHUE U30MPOLECCOB: U30TEPMA, H30X0Pa, H300apa.

CBsi3pb  MeXIy [JIaBJI€HUEM U CpedHEd KHUHETHYECKOW SHepruewn
MOCTYNATEIbHOTIO TEMJIOBOIO JBHMXKEHUSI MOJIEKYJI HICAIBHOTO raza (OCHOBHOE
ypaBHEHHUE MOJIEKYJIIPHO-KMHETHUECKOM TEOPUH UJI€aTIbHOTO T'a3a).

CBsi3p  aOCOJIIOTHOM TeMmmepaTypbl TEPMOJMHAMUYECKOM CHUCTEMBI CO
CpeIHEN KMHETHYECKOW JHEpPruer IMOCTYyNATEIbHOIO TEIUIOBOTO JIBHXKEHUA €€
YaCTHUII.

TexHuyeckre yCTpoHCTBAa M TEXHOJIOTMYECKHE MPOLECCHl: TEPMOMETP,
OapomeTp, MoTyYyeHue HaHOMaTEPUAJIOB.

Jlemoncmpayuu.

Mopenu IBUAKEHUS YaCTUI] BEIIECTBA.

Mopens OpOoyHOBCKOTO JBHKEHHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUYKEHUS.

Huddy3ust :KUIKOCTEH.

Mogens onbita lTepHa.

[IputsxeHre MOIEKYIIL.

Mogenu KpucTamIn4ecKuX peéToK.

Hab6nrogenue u rcciieqoBaHue N30IMpoLecCoB.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAaKmMuKym.

UccnenoBanne mnponecca YCTAaHOBICHHUS TEIUIOBOTO PABHOBECHUS IIPHU
TEMI000MEHE MEXKTY TOPSUYEH M XOJIOTHOU BOJIOM.

N3yuenue mM30TepMUYECKOTO Ipoliecca (PEKOMEHIOBAHO HCIOJIb30BaHUE
undpoBoil 1aboparopun).



N3ydenue n30X0pHOro mnpoiecca.

N3yuenune nzobapHOro mnpoiecca.

IIpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuka. Tennoevie mauwiunul.

Tepmonunamuueckass (T]J]) cucrema. 3amaHue BHEIIHMX YCIOBUN ISt
TEPMOJMHAMUYECKON CUCTeMbl. BHemHWE W BHYTPEHHHE MapaMETpBI.
[TapameTpbl TEPMOAMHAMUYECKON CHCTEMBI KAK CPEAHUE 3HAUYECHUS BEJIMYMH,
ONMCHIBAIOIIMNX €€ COCTOSHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawano tepMmomuHamuku. CamMomnpou3BOJIbHAs —peakcarus
TEPMOJIMHAMUYECKON CUCTEMBI K TEIJIIOBOMY PaBHOBECHIO.

Mojenp uOeaIbHOTO Ta3a B TEPMOJMHAMHUKE — CHUCTEMa YPaBHEHHI:
ypaBHeHHe MenneneeBa—KianeipoHa U BbIpaKEHHUE U1l BHYyTPEHHEN DHEPTUU.
VY ci10BUSI IPUMEHUMOCTH 3TOM MOJIENIN: HU3KAsi KOHLIEHTPALKs YaCTHULl, BBICOKUE
TeMnepaTrypbel. BpIpaxkeHue i1 BHYTPEHHEH SHEPrUM  OJHOATOMHOTO
MJI€aJIbHOIO rasa.

KBazucratnueckre u HECTATUYECKUE MTPOLECCHI.

OnemeHTapHasi paboTra B TepMoAMHaMUKe. BrramcieHue paboThl TIO
rpaduky nporecca Ha pV-auarpaMmme.

Teronepenaua kak cnocod  M3MEHEHUsT  BHYTPEHHEW  SHepruu
TEPMOJMHAMHYECKON CHCTEeMbl 0e3 coBepiieHuss paboTel. KoHBekius,
TEIUIONPOBOJIHOCTD, U3TyUYCHUE.

KomnuectBo Ttemnorel. TenmnoéMkocTh Tema. YaenpHas W MOJIApHAs
TEIUIOEMKOCTH BEIIECTBA. YpaBHEHHE Mailepa. YenpHas TejoTa CropaHus
toruBa. Pacu€r konmuecTBa TEMIOTHI TpW Terionepenade. [lonstue o0
aauabaTHOM Tpoliecce.

IlepBblii 3aKOH TepMOAMHAMUKU. BHyTpeHHsAs dHeprusa. KoanuectBo
TEIJIOTBI U paboTa Kak Mephl M3MEHEHHs BHYTPEHHEH  DHEpruu
TEPMOJMHAMHUYECKON CUCTEMBI.

BTopoli 3akOH TEpMOAMHAMUKH IS PABHOBECHBIX IIPOLIECCOB: 4Yepe3
3aJJaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOAMHAMUYECKON CHCTEMBI MPOXOAUT
eAMHCTBEHHAs aauadara. AGCOIIOTHAS TeMIIeparypa.

Bropoii 3akOH TEPMOAMHAMUKM i1 HEPABHOBECHBIX IPOLECCOB:
HEBO3MOXHO IepeaaTh TEIIOTy OT 00jee XOJIOJHOro Teja K 0ojiee HarpeToMy
6e3 komnencanuu (Knaysuyc). HeobpatumMocTh TpUPOIHBIX POIIECCOB.

[Tpunnumne! neicteus TeruioBbix MamuH. KIT/I.

Maxkcumansnoe 3HaueHue KIIJ. [ukin Kapno.

DKOJIOTUYECKUE  aCHEKThl HCMOJb30BAHUS  TEIUIOBBIX  JBUTATEIICH.
TemnoBoe 3arpsA3HEHUE OKPYKAIOIIEN CPEBI.



TexHuueckne yCTpOWCTBA U TEXHOJOTMYECKUE MPOLECCHI: XOIOAWIbHUK,
KOHJIUIIMOHEP, AU3EIbHBIA U KapOIOpaTOpHBIM JBUTATENH, MapoBas TypOUHA,
MOJyYEHNUE CBEPXHU3KUX TEMIIEPATYp, YTUIM3ALHUS «TEIUIOBBIX» OTXOHOB C
MCIIOJIb30BAaHUEM TEIUIOBOTO HACOCA, YTHIM3AIUs OMOOPTaHUYECKOTO TOIUIMBA
JUTSI BBIPAOOTKH «TETIJIOBOM U AJIEKTPOIHEPTUH.

Jemoncmpayuu.

N3meHenne Temiiepatypsl py ainadaTuueckoM paclIupeHUN.

Bo3znymHoe oruuso.

CpaBHeHUE yAENbHBIX TEINIOEMKOCTEN BEILIECTB.

CniocoObl UI3MEHEHUS BHYTPEHHEH YHEPTUH.

HccnenoBanue annabaTHOro mpouecca.

KomrmbrorepHble MOAEIN TEIUTOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3mepenne yaenbHON TEMIIOEMKOCTH.

UccnenoBanue mpouecca OCTHIBAHUS BEIIECTBA.

HccnenoBanue annabaTHOTO mpoLecca.

N3yyeHne B3aMMOCBA3U SHEPTUU MEKMOJEKYJISIPHOTO B3aUMOJCUCTBUS U
TEMIEPATYPbI KUTIEHUS AKUJTKOCTEM.

Tema 3. Azpecamnwie cocmoanusn geuwecmea. Pazoevie nepexoowl.

[TapooOpazoBanue U koHneHcamus. Mcmapenue u kumneHue. Y aenbHas
TEIUIOTa NapooOpa3oBaHuUs.

Haceimiennble n  HeHacwllleHHbIE Mapbl. KadecTBeHHass 3aBUCHUMOCTH
IJIOTHOCTH U JIaBJICHUS HACBIILIEHHOTO [1apa OT TEMIIEPATypbl, NX HE3aBUCUMOCTb
OoT 00OBEMa HACHIIMIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEpATyphl KHUIICHHUS OT
JABJICHUS B KUJKOCTH.

BnaxxaocTs Bo3ayxa. AOCOTIOTHAS U OTHOCHUTEIIbHAS BIIAKHOCTD.

Teépnoe temo. Kpucrammmueckne u amopdHbie Tena. AHU30TPOIHUS
CBOMCTB KpHCTaUIOB. llnaBneHune u Kpuctaumzauus. YaeiabHas TEIioTa
iaBiaeHus. Cyoaumanus.

Hedbopmauuu TBEpAOro tena. Pactskenuwe u cxarwe. Cnur. Moaynb
HOura. [Ipenen ynpyrux aedopmarmii.

TeroBoe pacmupenue KUAKOCTeH U TBEPBIX TeN, 00bEMHOE U JTMHEHHOE
pacmivpeHre. AHrapMOHM3M TEIUIOBBIX KOJI€OAHWWA 4YacTHUI[ BELIECTBA Kak
MPUYMHA TEIJIOBOTO paclIupeHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEpTHH B (PA30BBIX MMEPEXOIAX.

YpaBHEHHE TEIJIOBOTO OajaHca.



[ToBepxHocTHOE HaTspKeHHE. KoahUuiimeHT moBEepXHOCTHOTO HATSIKEHUS.
Kamunnapusie sBrnenus. JlaBieHue 1O HCKPUBJIEHHOW IMOBEPXHOCTHIO
xunkoctu. opmyna Jlamraca.

TexHuueckne YCTPOWCTBA M TEXHOJOIMYECKHE IIPOLECCHI: KUIKHUE
KPUCTAJIJIbI, COBPEMEHHBIE MAaTEPHUAJIBI.

Jemoncmpayuu.

TennoBoe pacmupeHue.

CBoiicTBa HACBHIILIEHHBIX APOB.

Kunenue. Kunenne npu noHM>K€HHOM JIaBJICHUU.

N3mepenue cuiibl MOBEPXHOCTHOT'O HATSXKEHUS.

OMNBITHI C MBUTBHBIMY TIEHKAMH.

CmauuBaHue.

Kanumnsipasie sBiaeHUs.

Mopenu HEHbFOTOHOBCKOMW KUJIKOCTH.

CnocoObl U3MEPEHUS BIAYKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJIEHUS KPUCTAININYECKOTO BEIIECTBA.

Bunbr negopmarnuii.

Habmronenune manbix aedopMarimii.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, nPaKmMuKym.

N3ydyeHne 3aKOHOMEPHOCTEN UCTIApEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IJIABJICHHUS JIBJA.

N3yuyeHne CBOMCTB HACBIILICHHBIX apOB.

N3mepennie aOCONIOTHOM BIIAXKHOCTH BO3AyXa M OlLIEHKA MacChl MapoB B
ITOMEILECHNH.

N3mepenue kodpduiieHTa moBepXHOCTHOTO HATSHKCHUS.

N3mepenne Moy FOnra.

HccnenoBanue 3aBUCUMOCTH JAedopMali pe3nuHOBOro odOpasla ot
IPUIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiekTpoguHaAMMKA.

Tema 1. Inekmpuueckoe noJe.

DnekTpu3anus Tela U €€ MpOosBICHUS. DIeKTpuueckuil 3apsan. /[Ba Buaa
ANEKTPUUYECKUX 3apAnoB. IIpOBONHMKH, OUAIEKTPUKA M IOJIYNPOBOJHUKHU.
DNIeMEHTapHbI JJIEKTPUYECKUI 3apsAl. 3aKOH COXPAHEHHsS JIIEKTPUUYECKOTO
3apsaa.

B3aumoneiictBue 3apsiioB. Toueunsie 3apsbl. 3akoH Kymnona.

DnekTpudeckoe nose. Ero aeiictBre Ha 3JIEKTPUUECKUE 3aPSIbI.

Hanpsokéanocts  anmekTpudeckoro mois. [IpoOueiit  3apsn.  Jlunuu
HaIpsKEHHOCTH DJIEKTPUYECKOTO 1MoJis. OTHOPOIHOE IEKTPUUECKOE TOJIE.



[ToTeHIMAIBHOCTD ANEKTPOCTATUYECKOTO MOJIA. Pa3HOCTH MOTEHIIMAIOB U
HanpsbkeHue. [loTeHnumanbHas sHEprus 3apsia B AJIEKTPOCTATUYECKOM IIOJIE.
[Torenuman snekTpocTaTuyeckoro mnosis. CBs3p HANpPsHKEHHOCTH MOJSL U
Pa3HOCTU NOTEHIMAIIOB JUISl 3JIEKTPOCTATHYECKOr0 NOJIs (KaK OJTHOPOJHOTO, TaK
Y HEOJTHOPOIHOTO).

[IpyHIMT CynepnoO3uLNN dIEKTPUUECKUX TIOJIEH.

[Tone Toueunoro 3apsina. Ilone paBHOMepHO 3apsikeHHOM cdepsl. [lome
PaBHOMEPHO 3apsKEHHOro mo o0wéMy mapa. Iloje paBHOMEpHO 3apsKEHHOU
O0eckoHeYHOM TUIocKOoCcTH. KapTWHBI JIMHUNA HaNpsHKEHHOCTH 3TUX TOJEH U
SKBUITOTEHLIIMAIBHBIX TOBEPXHOCTEN.

IIpOBOAHUKH B DIEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECUS 3apsA0B.

JIMDNEKTpUKM B DJJEKTPOCTATHYECKOM  moiie.  [luanexrpruueckas
IIPOHUIIAEMOCTb BELIECTBA.

Konpencatop.  DNEeKTpOEMKOCTb  KOHAEHCATOpa.  DIEKTPOEMKOCTH
IJIOCKOT'O0 KOHAEHCATOPA.

[TapannensbHoe  coeauHeHne  KoHAeHcatopoB.  [locimenoBarenbHOE
COEIMHEHNE KOHIEHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

JIBM>KEHME 3apsSyKEHHOM YaCTULIbI B OJJHOPOIHOM 3JIEKTPUUECKOM ITOJIE.

TexHuueckue yCTpoOMCTBA U TEXHOJOIMYECKUE MPOLIECCHI: IEKTPOCKOIL,
AIIEKTPOMETP, IJIEKTPOCTATUYECKAasl 3aIlNTa, 3a3€MJICHHE JIIEKTPONPUOOPOB,
KOHJIeHCATOphI, renepaTtop Ban ne ['paada.

Jemoncmpayuu.

Y CTpONUCTBO Y NMPUHLMII IEUCTBUSA 3JIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IIAPUKOB.

DNeKTpUYECKOE MOJIe ABYX 3APSKEHHBIX IJIACTUH.

Mogaens anekTpoctatuyeckoro reueparopa (Bau ge ['paada).

[IpoBOAHUKH B AJIIEKTPUUYECKOM MOJIE.

DIIEKTPOCTATUYECKAs 3alUTa.

YCTpOUCTBO M JEHUCTBHE KOHJEHCATOPAa IOCTOSIHHOM W TEPEMEHHOU
€MKOCTH.

3aBUCUMOCTb JJIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCAaTOpa OT IUIOUIaaH
IJIACTUH, PACCTOSTHUSA MEXKAY HUMH U JUDJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus dJIEKTPUIECKOTO MO 3apsKEHHOT0 KOHIEHCATOoPa.

3apsika 1 paspsjika KOHJIEHcATopa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKkmuKym.

OueHka cui B3auMOJEHCTBUS 3apsKEHHBIX TEIL.



HaOnronenue mpeBpailleHus SHEPrUU 3apsDKEHHOTO  KOHJIEHCAaTopa B
SHEPTUIO U3TYUYECHUS CBETONO/IA.

N3ydyeHne npoTekaHus TOKa B LENHU, COACPKAIIECH KOHIEHCATOP.

Pacnpenenenne  pazHoOCTH NOTEHI[UAJIOB (HampsoKEeHMST ) npu
NOCJIEIOBATENIBHOM COEIMHEHNN KOHIEHCATOPOB.

UccnenoBanue pa3psaa KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlil 3.1eKmMpuyecKuil mok.

Cuina toka. [locTostHHBIHI TOK.

VYcnoBus cylmecTBOBaHUSA MOCTOSIHHOTO 3JIEKTPUYECKOT0 TOKa. ICTOUHHUKHN
toka. Hanpspxenne U u DJIC €.

3axkon OMa JiJig yyacTKa LeTu.

DIEKTPUUECKOE CONPOTHUBJIEHUE. 3aBUCHUMOCTh CONPOTUBJICHUS
OJHOPOJIHOTO TPOBOJHUKA OT €ro JJIMHBI U TUIOIIAJAM MONEPEYHOr0 CEYEHHS.
VY 1enpHOE COMPOTUBIICHUE BEIIECTBA.

[TocnenoBarenbHOE, napajjieIbHOE, CMEIIaHHOE COEMHECHUE
MMPOBOJHUKOB. Pacu€r pa3BeTBIEHHBIX JJieKTpuueckux uener. I[lpaBuna
Kupxroda.

Pabota snextpuyeckoro Toka. 3akon [[xoyns—Jlenua.

MOIIHOCTh 3JIEKTPUUYECKOTr0 TOKa. TeroBas MOIIHOCTh, BhIAEISEMAas Ha
pe3ucTope.

OJIC u BHyTpEeHHEE CONPOTUBIICHHWE HCTOYHMKA TokKa. 3akoH Oma mis
MOJIHOW (3aMKHYTOM) 3JEKTpUUYECKON Ienu. MOIIHOCTh MCTOYHHMKA TOKa.
Kopotkoe 3ambikanue.

Konpgencartop B nenu noCTOSSHHOTO TOKA.

TexHuueckne yCTPOMCTBA M TEXHOJOTMYECKHE ITPOLECCHI: aMIIEPMETP,
BOJITMETP, PEOCTAT, CUETUUK IIEKTPUUECKON SHEPTUU.

Jlemoncmpayuu.

N3mMepenue cuiibl TOKa U HANPSIKEHHUS.

HccnenoBanne 3aBUCHUMOCTH CUJIbI TOKA OT HANPSKEHUS U1 PE3UCTOPA,
JIaMITbl HAaKaJIUBaHUS U CBETOUOAA.

3aBUCHUMOCTbh CONPOTUBJIEHUSI HWJINHIPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IY MOTEPEYHOTO CEUCHUS U MaTepraia.

HUccnenoBanne 3aBUCMMOCTHM CHJIBI TOKa OT COIPOTUBICHUS TIPU
MIOCTOSTHHOM HAaINPS>KEHUU.

[Ipsmoe wu3mepenne DJIC. KopoTkoe 3aMblkaHUE TajlbBaHHUYECKOIO
AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

Cnoco0sI coennHeHus: UCTOYHUKOB Toka, DJ[C OGaTtapeil.



HccnenoBanue pa3HOCTH MOTEHIUAIOB MEK/1y TTOJIFOCAMH HCTOYHHUKA TOKA
OT CWJIBI TOKA B IIEMN.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKkmuKym.

HccenenoBanye CMEMIaHHOIO COEIUHEHUS PE3UCTOPOB.

N3mepeHne yaenbHOTro CONPOTUBIIEHUS IPOBOJHUKOB.

HccnenoBanre 3aBUCHMOCTH CWJIBI TOKAa OT HANPSKEHUS IS JIAMIIBI
HAaKaJIUBaHMS.

VYBenuueHue npejesa u3MepeHus: amnepMeTpa (BoJIbTMETPA).

N3mepenne D/1C 1 BHYTPEHHETO CONTPOTUBJIEHUS HCTOYHUKA TOKA.

Uccnenosanne 3aBucumoct /1C ralbBaHUYECKOro 3JIEMEHTA OT BPEMEHU
IIPU KOPOTKOM 3aMbIKaHUU.

HccenenoBanne pasHOCTH MOTEHIUAIOB MEK1y TIOJIFOCAMHM UCTOYHHUKA TOKA
OT CHJIBI TOKA B IIEIH.

HccnenoBanne 3aBUCUMOCTH TOJIE3HOM MOIIHOCTM HCTOYHHMKA TOKA OT
CWJIBI TOKA.

Tema 3. Toxu ¢ pa3nuunsix cpedax.

DNeKTpUYecKas MPOBOJAMMOCTh PA3JIMYHBIX BEIIECTB. JIEKTPOHHAs
MIPOBOAUMOCTD TBEPABIX METAJIOB. 3aBUCUMOCTh CONPOTUBIICHUSI METAJIOB OT
temneparypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKUN TOK B BaKyyMe. CBOWMCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku.  CoOcTBeHHass W OpPUMECHasT  IPOBOJUMOCTh
IOJIyITpOBOJHUKOB. CBoicTBa p—n-nepexoaa. [1oiynpoBoIHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKUN TOK B AJIEKTPOJIUTAX. DIEKTPOJIUTHUECKAS TUCCOLMAIUL.
DnexTponu3. 3akoHbl Dapanes 11 AIEKTPOIIn3a.

DIIEKTPUUECKUN TOK B razax. CaMOCTOATENbHBIA U HECAMOCTOSITEIIbHBIN
paspsn. Paznuyneie TUIIBI CaMOCTOSTENBHOTO pa3pana. Monnus. [lnasma.

TexHHUecKre yCTpONCTBA M NMPAKTHYECKOE NPUMEHEHUE: ra3opa3psiHble
JIAMIIbI, 3JEKTPOHHO-Iy4YeBas TpyOKa, IMOJYIPOBOJHUKOBBIE MPUOOPHI: TUO,
TpaH3ucTOp, (OTOAMOJ, CBETOAMOMA, TalbBaHUKA, pPaPUHUPOBAHUE MEH,
BBITIJIABKA aJIFOMUHUSA, SJIEKTPOHHASI MUKPOCKOIIHS.

Hemoncmpauuu.

3aBUCUMOCTh CONPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

3akoHsbI AnekTposn3a Papazes.

HckpoBoit paspsa ¥ IPOBOAUMOCTb BO3yXa.

CpaBHEHHE IPOBOMMOCTU METAJUIOB U MOJIYITPOBOIHUKOB.

OaHOCTOPOHHSISI TPOBOJAUMOCTD AUOJA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.



HaOmronenue anexrposuza.

N3mepenue 3apsiia OAHOBAJIIEHTHOTO MOHA.

HccnenoBaHre  3aBUCUMOCTH — CONPOTHBJIEHHS TEPMOPE3UCTOpPA  OT
TEMIIEpaTyphl.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUOA.

PDu3nvecKuil NPAKTUKYM.

CrocoOsl  m3MepeHusi (U3MUECKMX BEIUYMH C  HCIIOJIb30BAHUEM
aHAJIOTOBBIX M IHU(PPOBBIX HU3MEPHUTEIbHBIX NPUOOPOB M KOMIIBIOTEPHBIX
JIaTYUKOBBIX CUCTEM. AOCOJIFOTHBIE U OTHOCUTEIIbHBIE TIOTPEITHOCTH U3MEPEHUN
¢u3nueckux BennurH. OLeHKa rpaHul] HOrPeIIHOCTEN.

IIpoBeneHne KOCBEHHBIX MW3MEPEHHUH, HWCCIEAOBAHUN 3aBUCUMOCTEN
¢bu3znyecKux BEIMYMH, MPOBEpPKA MPEUIOKEHHBIX TUIOTE3 (BBHIOOp U3 padorT,
ONMCAHHBIX B TEMAaTHYECKUX pazlenax «YYEHUYECKHUH SKCIEPUMEHT,
1ab0opaTopHbIE pabOThI, IPAKTUKYM»).

MesknpeaMeTHbie CBA3H.

N3yuenune kypca ¢usuku yriyonéHHoro ypoBHs B 10 kiacce
OCYLIECTBJISIETCS € YYETOM COJAEPKATENbHBIX MEXIPEIMETHBIX CBS3€H C
KypcaMy MaTeMaTHKH, OMOJIOTMH, XMMUHU, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nOHAMUA, C6A3AHHbBIE C UYUEHUEM MEMO0008
HAYYHO20 NO3HAHUA: SBIICHWE, Hay4yHbId (QakT, runoresa, ¢uznuecKas
BEJIMUMHA, 3aKOH, TEOpHus, HAONIOJACHUE, SKCIEPUMEHT, MOJIEIUPOBAHUE,
MOJieJb, U3MEpPEHHE, MOTPEUIHOCTH H3MEpPEHUH, H3MEpHUTENbHbIE IPUOOPHI,
udposas tabopaTopus.

Mamemamuxka: peumieHue CUCTEMBbl ypaBHeHUW. JlunHeiHas ¢yHKUUA,
napabosia, rumepOona, ux TrpaduKu U CBOMCTBA. TpUTrOHOMETpPUUYECKHUE
byHKIMN: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIAECTBO. BEKTOPHI M MX MPOEKIMU HA OCU KOOPJAMHAT,
CJIOXKEHUE BEKTOPOB.

buonocusa: mexannueckoe IBUKEHUE B KUBOM mnpupone, auddysusd,
0CMOC, TEIJIOOOMEH KUBBIX OPraHU3MOB, TEIIOBOE 3arpA3HEHUE OKpYKaroulen
Cpelbl, yTHIN3alus OMOOPraHuYeCKOro TOTUIMBA JIJIsl BRIPAOOTKU «TETIOBOM» U
AJIEKTPOIHEPTHH, TNOBEPXHOCTHOE HATSDKEHUE W KanWUIAPHBIE SIBIICHHUA B
PUPOAE, IIEKTPUUECKHUE SABICHUS B )KUBOU IIPUPOJE.

Xumusa: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYI,
MOJIb BEIECTBAa, MOJSpHas Macca, MOJIYyYEeHHE HAHOMATEpHAJIOB, TEIUIOBBHIE
CBOMCTBA TBEP/BIX T, ’KUIKOCTEHN U ra30B, )KUJIKUE KPUCTAJIIBI, IIEKTPUUECKUE
CBOMCTBA  METAJUIOB, JJEKTPOJIMTHYECKAs]  JUCCOLMAanus, TajbBaHHKa,
ANEKTPOHHAS MUKPOCKOIIHS.



T'eocpagpua: BnaxxHoCTh BO3yXa, BETPbI, 0apOMETpP, TEPMOMETP.

Texnonozcua: npeoOpa3oBaHKe ABUKEHUH C UCTIOIb30BAHUEM MEXAHU3MOB,
Y4ET CyXOr0 U IKUJKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIUU
(KpOHIIITEHH, peméTyaThie KOHCTPYKIUH ), UCTIOJIb30BAHUE 3aKOHOB COXPAHEHUS
MEXaHUKH B TE€XHUKE (TUPOCKOI, BOAOMET U JIPYTHUE), IBUTaTeIh BHYTPEHHETO
CropaHusi, TlapoBas TypOWHa, OBITOBOM  XOJOJUJIBHHUK, KOHAUIIMOHED,
TEXHOJOTUU TOJIYYEHHUS COBPEMEHHBIX MaTepuajioB, B TOM  YHCIE
HaHOMATEPUAJIOB, 1 HAHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKAs 3a1UTa, 3a3€MIICHUE
ANEKTPONPUOOPOB, Ta30pa3psaHbIC JIaMIIbl, MOJYIPOBOJHUKOBBIE TPHUOOPHI,
rajbBaHHKA.

11 KITACC

Paszgea 4. DiaekTpoanHamMuKa.

Tema 4. Maznummnoe none.

B3auMozeiicTBuE NOCTOSHHBIX MAarHATOB W IIPOBOJHUKOB C TOKOM.
MaruautHoe nosne. Bekrtop marHuTHOW MHAyKumMu. [IpuHumn cynepnos3unuu
MAarHATHBIX NOJIEW. JINHUY MarHUTHON MHIYKLIHH.

MarauTHoe 1osje NpoBOAHUKA C TOKOM (IPSMOI0 MPOBOJIHHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Opcrena.

Cuna Amnepa, €€ HalpaBJIE€HUE U MOJYJIb.

Cuna JlopeHna, €€ HampaBlieHME M MOAYJb. JIBH>KEHHE 3apsyKEHHOM
YacTUIIbl B OAHOPOJIHOM MarHuTHoM mnoJje. Pabota cunsl JIopenna.

MarunuTtHOe nosne B BemecTse. PeppOMArHeTUKH, Mapa- U JUAMarHETHKU.

TexHudyeckue ycTpOWCTBA M TEXHOJIOTMYECKHE IPOLECCHI: NPUMEHEHUE

MTOCTOSIHHBIX MarHMTOB, AIIEKTPOMArHuTOB, TeCTep-MYyJIbTUMETD,
ANEKTPOABUTATEh SIKOOU, YCKOPUTENH dJIEMEHTapPHBIX YaCTHII.
Hemoncmpayuu.

KaptuHa nuHMM HMHAYKOMM  MAarHUTHOTO  MOJ  ITOJOCOBOIO U
M10JIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

Kaptuna 1nuHUNA MarHUTHOW MHAYKUMU TIOJAS JUIMHHOTO MPSIMOTO
MPOBOJIHUKA Y 3aMKHYTOT'O KOJIBIIEBOT'O MTPOBOIHUKA, KATYIIKH C TOKOM.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuiia Ammnepa.

JleiictBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

HaOmronenue aBu)eHUs MyyKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[Tpuanun NEUCTBUS BJIEKTPOU3MEPUTEIBLHOTO npudopa
MAarHUTOAJIEKTPUYECKON CUCTEMBI.



Yuenuueckuit skcnepumenm, nadopamopnsvie pabomul, nPAKMUKYM.

HccnenoBanre MarHUTHOTO MOJISI TOCTOSTHHBIX MAarHUTOB.

HccnemoBanne CBOMCTB (heppOMArHETHKOB.

HccnenoBanue AeHCTBUS MOCTOSSHHOTO MarHUTa Ha paMKy ¢ TOKOM.

N3mepenue cuiibl Amriepa.

N3ydenne 3aBUCUMOCTU CUIIBI AMIIEpa OT CUJIbI TOKA.

OrnpeneneHrne MarHUTHOM MHYKIIMY HA OCHOBE U3MEPEHUS CUJTbI AMIiepa.

Tema 5. dnekmpomazHumnan UHOYKYUA.

SlBneHne 3NEKTPOMArHUTHOM WHAYKIWU. [lOTOK BEKTOpa MarHUTHOM
uaaykuuu. DJC uHAyKIuu. 3aKOH AJIEKTPOMarHuTHOW WHIayknuu Dapajes.
Buxpesoe anexrpuueckoe nosne. Toku Pyxko.

OJC uHayKUMu B TPOBOJHUKE, JBHKYIIEMCS B OTHOPOJHOM MAarHUTHOM
noJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika WHIYKTUBHOCTH B IIE€MH IMOCTOSHHOTO TOKA.
SIBnenne camonnaykunu. DJ1C caMOMHIAYKIUN.

DHeprusi MAarHUTHOT'O MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHUUeCKre yCTPOMCTBA M TEXHOJIOTHYECKUE MPOLECChl: MHIYKIIMOHHAS
Meyb, COJICHOWI, 3allluTa OT AJEKTPU3AIMU TeJ MPHU JBUKEHUU B MArHUTHOM
nosie 3eMJIn.

Hemoncmpauuu.

Habmronenue ssBeHUs JICKTPOMArHUTHON MHIYKITUH.

UccnenoBanne 3aBucumoct DJIC MHIYKIMM OT CKOPOCTH H3MEHEHUS
MarHMTHOT'O MOTOKA.

IIpaBuiio Jlenna.

[Tanenrie MarauTa B aJJlOMUHUEBOM (MEIHOM) TpyOe.

SBIIeHUE CAMOVHTYKIIUH.

Uccnenosanue 3aBucumoct D{C caMOMHAYKIUHA OT CKOPOCTH H3MEHEHUS
CHJIBI TOKA B IICTIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomot, nPAKMUKYM.

HccnenoBanue siBIEHUS 2JIEKTPOMArHUTHONM UHAYKIIHH.

Onpenenenne UHAYKIMU BUXPEBOTO MArHUTHOT'O TIOJIS.

UccnenoBanue siBIeHUsS] CAaMOUHYKIIUH.

COopka Mo1eTu SJIEKTPOMarHuTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarennHas cucrema. CBoOoIHEIE KOIcOaHuS.



["apmonnyeckue konedanusa. Kunemarnueckoe 1 JUHAMUYECKOE OITUCAHUE.
DHEpreTuueckoe OnucaHue (3aKOH COXPAaHEHHUS MEXaHWYECKOW HHEPruu).
BbiBon IMHAMUYECKOTO OMUCAaHUS TapMOHHMYECKHMX KojeOaHuH U3 HX
HHEPreTUYECKOro U KHHEMATUYECKOTO OIUCAHMSL.

Ammnutyna u ¢dasa xonebanuid. CBsi3b aMILTUTY bl KOJIEOAHUNM MCXOJIHON
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOaHHM €€ CKOPOCTH U YCKOPEHHUSI.

[Tepuon u wactora konebOanuii. [lepros Mamsix CBOOOAHBIX KOJieOaHUI
MaTemMaTHueckoro mastHuka. Ilepuoa cBoOOIHBIX KoieOaHUN NPYKHUHHOTO
MasiTHUKA.

[lonsiTue o 3aryxamommx KosneOaHusX. BbIHYXJIeHHbIE KoJeOaHUs.
Pe3onanc. Pe3onancHas kpuas. BnmsHue 3aryxaHus Ha BUJ PE30HAHCHOMN
KpUBOW. ABTOKOJIEOaHHUS.

TexHHuecKkre yCTpPOWCTBA W TEXHOJIOTMYECKHE IPOLECCHI: METPOHOM,
4achl, KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuce KouedaTeaIbHOrO ABUKEHUS.

Habmoienue He3aBUCUMOCTH NEpUOAA MaJibIX KoJieOaHM Ipy3a HAa HUTU
OT AMIUIUTYIbI.

UccnenoBanne 3aryxaromux KoyieOaHMW M 3aBUCHUMOCTH Mepuoja
CBOOOJHBIX KOJIEOAHUI OT COMPOTUBIICHUS.

UccnenoBanne kosneOaHWid Trpy3a Ha MACCHUBHOW MPYKHUHE C LEJBIO
(dbopMUpOBaHUS MTPEICTABICHUM 00 UeaNbHON MOJENIH MIPYKUHHOTO MasTHUKA.

3aK0H COXpaHEHMsI SHEPTUH MPU KOJEOAHUSIX Ipy3a Ha MPYKUHE.

HccnenoBanue BRIHYKICHHBIX KOJIEOAHUM.

Habnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

W3mepenune nepuona CBOOOAHBIX KOJEOAHUNW HUTSHOTO U MPYKUHHOTO
MasiTHUKOB.

N3yueHue 3aKOHOB JBWJKEHMSI Tela B XOA€ KOJEOaHW Ha YIpyrom
MO/IBECE.

N3yueHue ABMKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3oBanHue FHEPTUH B IPY>KUHHOM MasITHUKE.

HccnenoBanue yObIBaHUSI aMILUTUTY bl 3aTyXalOIIMX KOJICOAHUIA.

HccnenoBanue BRIHYXICHHBIX KOJIEOAHHM.

Tema 2. dnekmpomazHumuosle KoaedOAHUAL.

Konebarenbnpiii koHTyp. CBOOOAHBIC 3JIEKTPOMATHUTHBIE KOJEOaHUS B
ujcealibHOM KoJiebaTenbHOM KoHType. dDopmyna Tomcona. CBs3b aMILTUTYIbI
3apsjia KOHJEHcaTopa ¢ aMIUTUTYI0M CUIIBI TOKa B KOJieOaTeIbHOM KOHTYpE.



3aKOH COXpaHEeHUs IHEPTUHU B UJCATBHOM KOJIEOATEIbHOM KOHTYPE.

3aTyxaronme 3JIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxneHnbie
AJIEKTPOMarHUTHBIE KOJIeOaHusl.

[lepemenHblii TOK. MOIIHOCTH MEPEMEHHOTO TOKA. AMIUIUTYAHOE U
JEUCTBYIOLIEE 3HAYEHUE CUJIbl TOKA M HAMpPSDKEHUs MpU pa3iudyHon (opme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycouaaIbHBIN MTEPEMEHHBIN TOK. Pe3ncTop, KOHAEHCATOp M KaTyIlKa
VMHIYKTUBHOCTH B LIENU CUHYCOUJAIBLHOTO IIEPEMEHHOT0O TOKA. Pe30HaHC TOKOB.
Pe3zonaHc HanpsikeHUN.

Wneansubiii Tpanchopmarop. [IponsBoacTBo, mnepenaya U mnoTpedIeHUE
ANEKTPUYECKON SHEPTUH.

DKOJIOTUYECKHE PUCKH IPHU MPOU3BOACTBE 3JIeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs DJIEKTPOIHEPIUU B IIOBCEIHEBHOM KU3HMU.

TexHuyeckre yCcTpoicTBa U TEXHOJOTUUECKUE TIPOLIECCHI: AIEKTPUUECKUI
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TUHUU IJIEKTPOIEepeaay.

Hemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBHCHUMOCTh YacTOThl CBOOOJHBIX KOJIEOAHUN OT HMHAYKTUBHOCTH U
€MKOCTH KOHTYpA.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIM.

I'eneparop He3aTyXarOIIKX JIEKTPOMAarHUTHBIX KOJIEOAHHI.

Mopenb 3JIEKTPOMarHuTHOTO FeHepaTopa.

BoiHyX/IeHHbIE CHHYCOUIATbHBIE KOJICOaHUsI.

Pe3ucrop, kaTymika MHAYKTUBHOCTH U KOHJICHCATOP B LIEMU NEPEMEHHOIO
TOKA.

Pe3onanc mpu mnocnegoBaTENbHOM COENMHEHWUN PE3UCTOPA, KaTyIIKU
MHIYKTUBHOCTH U KOHJAEHCATOPA.

YCeTpoiicTBO M IPUHIIUI IEUCTBUS TpaHcpopmaTopa.

Mogenb TMHUY IEKTPONEPEAAUH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

Nzyuenue tpanchopmaropa.

HccenenoBanye nepeMEHHOr0 TOKa 4epes3 MOCIeI0BaTEIbHO COSAUHEHHbIE
KOHJIEHCATOP, KaTYLIKY U PE3UCTOP.

HaGnronenue 351eKTpoMarHiTHOTO pe30HaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B IIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMAZHUMHBIE GOJIHDL.

MexaHnuecKkue BOJIHBI, YCIOBHUS UX pacrpocTpaHeHus. [lomepeunbsie u
MPOJOJBHBIE BOJHBL. Ilepnoa, CKOpPOCTh pacHpOCTpPaHEHUS W JJIMHA BOJIHBI.



CBoiicTBa MEXaHUYECKUX BOJH: OTPa)K€HUE, MpEeJOoMIIeHHEe, UHTep(epeHuns u
mudpaxius.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. Beicora Tona. TemOp 3ByKa.

[IIymMOBO€ 3arpsA3HEHUE OKPYKAIOLIEH CPEIbI.

DJIEKTPOMArHUTHBIE BOJIHBI. YCIIOBHS H3JIYyYEHHS DSIJIEKTPOMArHUTHBIX
BOJIH. B3anMHast opueHTanus BEKTOPOB B AJIEKTPOMATHUTHOM BOJIHE.

CBoiicTBa  3JEKTPOMArHUTHBIX  BOJIH:  OTPAXKEHHUE, MPEIIOMIICHHE,
noJisipu3anysi, HHTepdepeHnus u qudpaKims.

[IIkana 3JIeKTPOMarHUTHBIX BOJH. [IpuMeHeHne 3JIeKTPOMarHuTHHIX BOJIH
B TEXHUKE U OBITY.

[TpuHIUIIBI pagUOCBA3U U TelleBUACHUA. Paguonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpe/Ibl.

TexHHUecKre yCTpPONCTBA M MPAKTUYECKOE MPUMEHEHUE: MY3bIKaJIbHBIC
MHCTPYMEHTBI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBU-
1eyb, YIbTPA3BYKOBAs IMArHOCTHKA B TEXHUKE U MEAUIMHE.

Hemoncmpayuu.

ObpazoBanue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJA0IbHBIX BOJIH.

KoneOmaromeecs Te10 Kak HICTOYHUK 3BYKa.

3aBUCUMOCTbH JJIMHBI BOJHBI OT YaCTOThI KOJIEOAHUH.

HabGnronenue orpakxeHus: ¥ NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Habmonenue natepdepeHnnu u iupakiuny MEXaHUYECKUX BOJH.

AKYCTHUYECKHI1 pe30HaHC.

CBoiicTBa yIbTpa3ByKa U €ro NpUMEHEHHUE.

HaGnronenue cBs3M T'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOH U
4acTOTOM KOJeOaHU.

HccnenoBaHnne  CBOMCTB — 3JEKTPOMArHUTHBIX — BOJIH:  OTpa)KEHHE,
pesioMJIeHUE, MOospu3anus, Tudpakius, UHTephepeH .

Oo6HapyxeHue nHGHPaAKPaCHOTO U YIbTPahUOIETOBOIO U3ITYUCHHI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

N3ydenune napaMeTpoB 3ByKOBOW BOJIHBI.

N3yuyeHue pacnpoCTpaHEeHHs 3BYKOBBIX BOJIH B 3AMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHEHOE pacpOCTpaHEHUE CBETA B OAHOPOAHOM cpene. JIydu ceera.
ToYeUYHbIN UCTOUHUK CBETA.

OTtpakeHue cBeta. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n3o0paxxeHuit
B IUTOCKOM 3epkaiie. Chepruyeckue 3epKaa.

[Ipenomnenue cBeTa. 3aKOHBI TNPETOMIICHHS cBeTa. AOCOTIOTHBIN
nokaszareyib  npenomijeHus. OTHOCHUTENbHBIM TOKa3aTelb  MPeIOMIICHUS.



[ToCTOSIHCTBO 4acTOTHl CBETa M COOTHOUIEHHE JIJIMH BOJIH NIpPHU MEPEXoJe
MOHOXPOMAaTHUYECKOT0 CBETA Yepe3 FPAHMILY pa3fena IByX ONTUYECKHUX CPEl.

Xon nyueit B mpusme. ucnepcus cera. CioxHBIN cocTaB 0€oro cBera.
[IBer.

[TonHoe BHyTpeHHEe oTpaxkeHue. [IpenenbHblid yroi MoaIHOoro BHyTPEHHETO
OTpaXKEHUSI.

CobOuparormyie ¥ paccewBalImue JWH3BL. ToHKas nuH3a. DOKycHOE
pacCTOSIHME W ONTHYECKas CHUJia TOHKOW JMH3BI. 3aBUCUMOCTH (DOKYCHOTO
PACCTOSIHUSI TOHKOM chepruecKkoil JIMH3BI OT €€ TeOMETPUU U OTHOCUTEIBHOTO
MOKa3aresis MPEJIOMIICHUS.

@opMyJia TOHKOW JIMH3BL. Y BEIMUYECHHUE, TABAEMOE JIMH30M.

XoJ my4da, OpOUEAIIEro JUH3Y MO/ MPOU3BOJILHBIM YIJIOM K €€ TJIaBHOM
ontuueckoir ocu. [locTtpoeHue u300pakKeHUN TOYKHM W OTpe3Ka MPSIMOU B
coOMpaIOIUX U PACCEUBAIONINX JIMH3aX U UX CUCTEMaXx.

Onrtuueckue nmpubopsel. Pazpematronias ciocoOHOCTh. ['71a3 kak onTuueckas
CUCTEMA.

[Ipenenbl IpUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBass ontuka. Mutepdepennus cBera. KorepeHTHbE HCTOYHMKH.
VYcnoBus HaOMIOJEHUST MAaKCUMyMOB M MHUHMMYMOB B HMHTEp(EpEHIIMOHHOMN
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [IpuMepnl KIacCUUECKUX
UHTEPPEPECHITMOHHBIX CXEM.

Hudpakuus cBera. JudpakinumonHas peméTka. YCIOBHE HAONIOACHUS
[JIABHBIX MAaKCHUMYMOB TMpH TMaJ€HHUM MOHOXPOMAaTHYECKOrO CBETa Ha
IU(GPaKIUOHHYIO PEIIETKY.

ITonspuzanus ceera.

TexHuyeckre yCTpPOMCTBA M TEXHOJIOTMYECKHE MPOIECCHl: OYKH, JIyIa,
nepuckon, ¢oToarnmapaTt, MUKPOCKOI, TPOSKIIMOHHBIN armapar, MpOCBETICHUE
OINTHKH, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

UccnenoBanrie npeioMIeHUs CBETA.

Hab6nronenue noqHOro BHyTPEHHETO OTpakeHusl. Mojienb CBETOBOIA.

HccnenoBanne XoJa CBETOBBIX ITYYKOB 4Ye€pe3 IUIOCKOMAPAIIIEIbHYIO
IJIACTHUHY U TIPU3MY.

HccnenoBanue cBOMCTB M300paK€HUI B JTMH3AX.

Mogenu MuKpockormna, TeJIeCKona.

Habmronenue natepdhepeHnu cBera.

HaOmrogenne BeTOB TOHKUX TUIEHOK.



Habmronenue nudpakiuu ceera.

N3yuenue auppakinOHHON pEMIETKH.

Ha6nronenue nudpakiimoHHOTO CIEKTpA.

Habmronenue nucnepcuu cBera.

Hab6nronenue nonsipuzaiuu cBeTa.

[IpumeHeHune noiAponaA0B ISl U3YUEHHS] MEXAHMUECKUX HaIPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.

W3mepenne nokasaTens NpeJoMIICHHS CTEKIIA.

UccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSHUS OT BellecTBa (Ha
OpUMEPE KUIKUX JIUH3).

N3mepennie POKyCHOrO pacCTOSIHUSI pACCEUBAIOLIUX JIMH3.

[Tomydenune n300pakeHus B CUCTEME U3 TNIOCKOTO 3€pKaJia U JINH3bI.

[Torydenune n300paxeHus B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEJIECKONUYECKUX CUCTEM.

Ha6nronenue nudpaxkuuu, tHTEpPEpEeHLNH U MOISPU3aLUU CBETA.

N3yuenue monsipu3anMu  CBETa, OTPAXKEHHOIO OT  IOBEPXHOCTH
TUDJIEKTPHKA.

N3yuenne naTepdepeHIum Ja3epHOro U3IyUYeHUs Ha IBYX LIEISIX.

Hab6nronenue nucnepcuu.

Habmnronenue u ucciaegoBanue I pakiiuOHHOTO CIEKTPA.

N3mepenue IrHbI CBETOBOU BOJIHBI.

[lomyyenue  cmekTpa  M3JAy4Y€HHs  CBETOAMOJA  NPU  HOMOLIU
TG pPaKIUOHHON PEeETKH.

Pa3znes 6. OcHOBBI cleAJIBLHONM TEOPUH OTHOCUTEIbHOCTH.

['panuibl  OPUMEHMMOCTH — KjacCHueckod  MexaHuku. [loctynatsl
CHEeUaIbHON TEOPHUH OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM uHTepBai. I[IpeoOpazoBanust Jlopenna.
VYcnoBrue npuYMHHOCTU. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHU U COKpPAILIEHUE JITTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs3p Macchl C DHEPrUeld W HMITYJIbCOM PEISTUBUCTCKOM YaCTHULIBI.
DHeprus MoKos.

TexHuyeckne yCTpoOWCTBAa W TEXHOJOTHYECKUE IMPOLECCHI: CIIYTHUKOBBIE
MPUEMHUKH, YCKOPUTEIHN 3apSKEHHBIX YaCTHUL.

VY4yeHnueckuil IKCIIEpUMEHT, JIaDOpaTOPHBIE PAOOTHI, MPAKTUKYM.

OnpeneneHue HMIYJbCa M DHEPrUM PEIATUBUCTCKUX dYacTul (1O
dboTorpadusiM TPEKOB 3ap>KEHHBIX YACTHUI] B MArHUTHOM TIOJIE).

Paznen 7. KBanToBas pusuka.



Tema 1. Kopnyckyaapno-60110860ii oyanusm.

PaBHOBecHOE TeII0OBOE U3NTyYeHUE (M3TydeHrEe aOCOMIOTHO YEPHOTO TENa).
3akoH cmenieHus: Buna. ['mnoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIHC (POTOHA.

dotoaddext. OnbiThl A. I'. CroneTora. 3akoHbl poToddPdexTa. YpaBHEeHHE
OitamreitHa a1t potodddexra. «KpacHas rpanuiiay porosrddekra.

JlaBnenne cBeta (B YACTHOCTH, JMaBJICHHE CBeTa Ha aOCOIIOTHO
MOTJIOMIAIONIYI0O U a0CONIOTHO OTpakarollyto moBepxHOcTh). Omwitel I1. H.
JleOenena.

BomnnoBsie cBoricTBa yactull. Bonusl ne bpows. {irmHa BoiaHbI 1€ bpois
U pa3Mmepbl 00JacTy JIOKaNW3alMy JBHXKYIIEeHcs vactulbl. KopryckymnspHo-
BOJTHOBOU Jyanu3Mm. J{udpakius 31eKTpoHOB Ha KpUCTAIIIAX.

Crnennduka nzmepenuit B MUKpomupe. CoOOTHOIICHHS HEOTIPeIeIEHHOCTEH
I'eitizendepra.

TexHuueckne yCTpOMCTBa M TEXHOJIOTMYECKUE IPOLIECCHI: CIEKTPOMETP,
(doTo3nEMEHT, (POTOAATUMK, TYHHEIbHBIA MHUKPOCKOI, COJHEYHas Oarapes,
CBETOAMO/.

Hemoncmpauuu.

®doTo3(PdeKT HAa yCTaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO (poTodPdekra.

UccnenoBanre 3aBUCMMOCTU CONPOTUBICHUSI TMOJYIPOBOAHUKOB OT
OCBEILIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.

Hccnenosanue poropesucropa.

N3mepenue nmocrosiaHoM [l1anka Ha ocHOBe uccienoBanus Gororddekra.

HccnenoBanne 3aBUCUMOCTH CUIIbI TOKA YEPE3 CBETOANO/] OT HAIIPSIAKEHUS.

Tema 2. @u3zuka amoma.

OnbITEI O UCCIIENOBAHUIO CTpOeHUs atoma. [lmanerapHas Mojens aToma
Pesepdopna.

[Toctynatet bopa. M3nyuenue u morjoiieHne (QOTOHOB MPHU TMEPEXOJe
aToma C OJTHOTO YPOBHSI SHEPTUHU HA IPYTOM.

Buapl ciektpoB. CrieKTp ypOBHEN S3HEPTUH ATOMA BOJOPOA.

CrnoHTaHHOE U BBIHYKJICHHOE U31yueHue cBera. Jlazep.

TexHHuecKne yCTpOMCTBA U TEXHOJIOTHMYECKHUE MPOLECCHI: CIIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMIIBIOTED.

Jemoncmpayuu.



Mopens onbita Pezepdopaa.

HaGnronenue TMHeYaThIX CIEKTPOB.

YCTpOUCTBO U JEUCTBHUE CUETUYMKA MOHU3UPYIOIINX YACTHLL.

Ornpenenenue JIMHBI BOJIHbBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npAKmMuUKym.

HaOmnronenue nuHeRyaToro crekrpa.

HccnenoBanne cnekTpa pa3peXEHHOrO0 aTOMAapHOIO0  BOJXOpOJa U
M3MEpeHue MocTostHHOM Punbepra.

Tema 3. Qu3uka amomHo20 A0pa u INEMEHMAPHBIX YACMUY,.

Hyxknonnast mozaens sigpa I'eitzendepra—lBanenko. 3apsy siapa. MaccoBoe
yucio saapa. M30Tonsl.

PagnoaktuBHOCTh. Anb(da-pacmnan. DNeKTPOHHBIA M MO3UTPOHHBIN OeTa-
pacnaz. I'amma-u3inydeHue.

3aKOH paJMOaKTUBHOIO pacraja. PaguoakTHUBHBIE M30TONBI B IPHUPOJIE.
CBOIICTBa MOHU3UPYIOUIETO U3JIy4YeHUs. BiMsiHuE paiOaKTUBHOCTH HA JKHUBBIE
opranu3Mmbl. EcrecTBeHHbI QOH n3inydenus. Jlozumerpus.

DOHeprus CBA3M HYKJIOHOB B siape. Snepubie cuibl. JedekT macchl sipa.

SAnepuble peakuuu. JleneHne u cuHTE3 sAnep. SnEepHBIE PEAKTOPSI.
[IpoOnembl ympaBiasieMOro TEpMOSIEPHOTO CUHTE3a. DKOJIOTHYECKUE aCHEKThI
Pa3BUTHSA SIACPHON SHEPIETUKH.

MeToap! perucTpaiuy U UCCIIET0BAHUS IJIEMEHTAPHBIX YACTULL.

OyHIaMEHTaIbHbIE B3aUMOACHUCTBUA. bapHOHBI, ME30HbI W JIENTOHBI.
[IpencraBnenne o CtangapTHO Moaenu. KBapk-ritooHHas MOAENb apOHOB.

®usuka 3a npenenamu CtangaptHoi Mozaenu. TémHas maTepust U TEMHAs
DHEPIUsl.

EnuncTBO u3nyeckoil KapTUHBI MUpA.

TexHuueckre yCTPOMCTBA M TEXHOJOIMYECKHME IIPOLECCHI: JO3UMETP,
Kamepa Bunibcona, siiepHblil peakTop, TepMOSIIEPHBIN peakTop, aToMHast 0oMo0a,
MarHUTHO-PE30HaHCHAas ToMorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

HccnenoBanne TpeKoB 4acTHIl (TI0 TOTOBBIM (GoTorpadusim).

HccnenoBanue paaioakTUBHOTO (POHA C UCTIOIb30BAHUEM JI03UMETPA.

N3yuenue norsoiieHus 0eTa-4acTull aTlOMUHUEM.

Paszges 8. JDiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH.

Otansl pa3BUTHS acTpOHOMMHM. [IpuknagHOE MW MHUPOBO33pPEHYECKOE
3HaUC€HHUE AacTpOHOMHH. [IpUMEHMMOCTH 3aKOHOB (GU3HKU 1T OOBSICHEHHS
IPUPOABI KOCMUYECKHX 00BEKTOB.



MeTtonbl acTpOHOMHUYECKUX ucciienoBaHuii. COBpEMEHHBIE ONTHUYECKHUE
TENEeCKOMbI, PaJUOTEIECKOIIbI, BHEATMOC(EpHAsE aCTPOHOMHUS.

Bup 3Bé3qH0r0 Heba. Co3Be3aus, sipkue 3BE3/bI, IUIAHETHI, UX BUIUMOC
IBUYKECHHE.

ConHeuHas cucTema.

Comnnne. Conmueunasi akTUBHOCTb. McTounuk sHeprun CosHIA U 3BE3I.

3BE3/1b1, UX OCHOBHBIE XapaKTePUCTUKU. J[MarpaMma «CreKTpalibHbIN KJ1acc
— CBETUMOCTb». 3BE3/Ibl IJTABHOW MOCJIEI0BATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETHMOCTB» JIJIA 3BE3]] TJIABHOM MOCJIENOBATENbHOCTH. BHYTpEeHHEE CTpoeHHe
3BE37. COBPEMEHHBIE TMPEJICTABICHUS O MPOUCXOXKICHUU U ABosrounu CoJiHIa
Y 3BE€3/1. DTaIlbl KU3HU 3BE3]L.

Mneunsiii Iyt — Hama [Manaktuka. Ilonoxxenne u aBuxenue ConHUa B
lNanaktuke. Tunel ranakTuk. PagroramakTuky ¥ kBa3zapbl. UEpHBIE IBIPHI B A1pax
raJaKTHUK.

Bcenennas. Pacmupenue Bceenennoil. 3akon Xa06na. PazOeranue
ranakTuk. Teopust bonsmoro B3peiBa. PenukroBoe n3nydeHue.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuuecxkue nabniooenus.

HaOmronenus 38€31H0r0 Heba HEBOOPYKEHHBIM IJ1a30M C UCIIOJIb30BAaHUEM
KOMIBIOTEPHBIX MPUJIOKEHUN JUIsi ONPEACJICHUS] TMOJOXKEHUS HEOEeCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE c0o3Be3usi CEBEPHOTO MOTYIIAPHUS U
SIPKUE 3BE3/IBL.

HaOnronenuss B Teneckon JIyHBI, IJIaHET, TyYMaHHOCTEM M 3BE3AHBIX
CKOILJICHHM.

Pu3nYecKuil NPAKTUKYM.

CnocoObl  u3MepeHuss (PU3NUECKUX BEIMYMH C  HCIOJIh30BaHUEM
aHAJIOTOBBIX W UIUMPOBBIX H3MEPUTEIBHBIX TNPUOOPOB M KOMIIBIOTEPHBIX
JTATYUKOBBIX CUCTEM. AOCOJIFOTHBIE M OTHOCUTEIbHBIE TOTPEIUTHOCTH U3MEPEHU I
¢uznyeckux BenuurH. O1EeHKa TpaHul] HOTPEITHOCTEH.

IIpoBeneHne KOCBEHHBIX MW3MEPEHHUM, WCCIEAOBAHUN 3aBUCUMOCTEN
(bu3MYecKuX BETWYHMH, MPOBEpKa MPEIIOKEHHBIX TUIMOTE3 (BBIOOp U3 padoT,
OMMCAaHHBIX B TEMATHYECKUX paslienax «YUYEHUYECKHH DKCIEPHUMEHT,
na0opaTopHbIe PabOTHI, TPAKTUKYM).

O06001aroniee NOBTOPEHHUE.

O06001IeHne 1 cucTeMaTu3aIus Coaep>KaHus pa3aesioB Kypca « MexaHukay,
«MonexkynsipHast ~ ¢u3MKa W TEPMOJUHAMUKAY,  «DIEKTPOJAUHAMHKAY,



«Konebanus u BoOJHBI), «OCHOBBI CHELHAIBHON TEOPUU OTHOCUTEIBHOCTHY,
«KBaHTOBas pusuka», « I1eMEHThl ACTPOHOMUHU U ACTPOPUIUKI.

Ponp ¢u3MKM W acTpOHOMHHM B SKOHOMHYECKOM, TEXHOJIOTHYCCKOM,
COLIMAJIbHOW M O3THUYECKOW cdepax NeATeNbHOCTH YeIOBEKa, POjib U MECTO
(GU3UKK U aCTPOHOMHHM B COBPEMEHHOM Hay4YHOW KapTHHE MUpa, 3HAYCHUE
OMUCATEIbHON, CUCTEMATU3UPYIOIIEH, OOBSICHUTEILHON U TPOTHOCTUYECKOU
byskuii pusmueckoir Teopuu, posb (HU3MUECKON Teopuu B (POPMHUPOBAHUU
MPEACTABICHU O (U3MUECKOW KapTUHE MHUpa, MECTO (U3MYECKOW KapTHUHBI
MUpa B 00IlEeM psAly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJCTaBICHUN O
IpUPO/IE.

MexnpeaMeTHbIe CBS3H.

Wzyuyenne kypca ¢usuku yray6nénHoro ypoBHs B 11 kmacce
OCYILECTBIISIETCA C Y4YETOM COJEPKATEIBHBIX MEXIIPEAMETHBIX CBSI3E€H C
Kypcamu MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Meosicnpeomemnovle noHamus, CE6A3AHHbLIE C U3YYEHUEM MeMO008
HAYYHO20 NO3HAHUA: SBIICHWE, Hay4yHbId (QakT, runoresa, Qu3nUecKas
BEJIMYMHA, 3aKOH, Teopus, HaOII0JeHHe, HKCIEPUMEHT, MOJEIUPOBaHHE,
MOJieJb, U3MEPEHHE, MOTPEUIHOCTH H3MEpPEHUM, U3MEpPHUTENbHbIE PUOOPHI,
udposas tabopaTopus.

Mamemamuka: pelIeHHE CUCTEMbl YpPaBHEHUW. TpUrOHOMETpUYECKHUE
byHKIMN: CHHYC, KOCHHYC, TaHI'eHC, KOTaHT'€HC, OCHOBHO€E
TPUTOHOMETPHUUYECKOE TOXKAECCTBO. BEKTOPBI M X MPOEKIIMU HA OCU KOOPAUHAT,
cioxeHue BeKTOpoB. [Ipou3BojHbie »3reMeHTapHBIX QyHKIUN. [Ipu3zHaku
o100Us TPEYTOJIbHUKOB, OINIpeIeSIEHUE MIIOMIAId TNIOCKUX PUTYp U 00bEMa Te.

buonozusn: >nexrpuyeckue SIBICHUS B JKMBOW MPUPOJE, KoJieOaTelbHbIE
IBWKECHUS B JKUBOW NPUPOAE, DSKOJOTMYECKHE PHUCKH IIPU IPOU3BOJCTBE
DJIEKTPOIHEPTUH, JJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOLIEH CpEenbl,
yJIbTPA3BYKOBasl JUArHOCTUKA B MEIMIIMHE, ONTHUYECKUE SIBIICHHS B KHBOU
MIPUPOJIE.

Xumusa: CTpOEHHE AaTOMOB M MOJEKYJ, KPHUCTAJUIMYECKas CTPyKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpa30BaHMUA KPUCTAUIMYECKOM  PEIIETKH,
CIIEKTpaJIbHbIN aHaJIMU3.

TI'eocpaghusn: marHuTHBIE TIONIOCA 3€MIIM, 3QJIEKHM MArHUTHBIX Py,
(dhoTochEMKa 3eMHOM MOBEPXHOCTH, ceicmorpad.

Texnonozusa: TPUMEHEHHUE TIIOCTOSHHBIX MArHUTOB, 3JIEKTPOMATrHWUTOB,
AJIEKTPOJIBUraTeNb SIk0OH, reHepaTop MePeMEHHOI0 TOKa, MHAYKIIMOHHAS NeYb,
JUHAM  DJIEKTPONEpenad, d3JEKTPOJBUIaTellb, paaap, paguoNpUEMHUK,
TEJEBU30p, aHTeHHAa, TenepoH, CBY-meub, ynpTpa3ByKoBas IHAarHOCTHKA B



TEXHUKE, MPOEKUHUOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJHEYHas OaTapes,
CIIyTHUKOBBIE TPUEMHHUKH, ANEPHASI DHEPTETUKA U DKOJOTHYECKUE ACTIEKTHI €€
pa3BUTHA.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHSA I[IPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEIHEI'O OBLIEI'O
OBPA3OBAHUAIMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE PE3YJIbBTATbBI

JInuHoCTHBIE pe3yJbTaThl OCBOCHHUA YyueOHoro mnpeamera «Duzukar
JOJDKHBI ~ OTpakaTb  TOTOBHOCTb M CIOCOOHOCTh  OOy4Yaroluxcs
PYKOBOJICTBOBAaThCA C(HOPMUPOBAHHOM BHYTPEHHEH MO3ULIUEN JUYHOCTH,
CUCTEMOIN LEHHOCTHBIX OPHEHTALMil, TO3UTUBHBIX BHYTPEHHHUX YOEKICHUI,
COOTBETCTBYIOILIMX TPAJULMUOHHBIM LIEHHOCTSIM POCCHUHCKOro OOIlEecTBa,
pacliMpeHre >KU3HEHHOIO OIbITa W OMNbITa JESITEIBHOCTH B IPOLECCE
peanu3aiuyu OCHOBHBIX HAIPABICHUN BOCIIUTATEIIBHOW JEATEIIBHOCTH, B TOM
YUCJIE B YACTH:
rPaKIAHCKOI0 BOCIIMTAHUA:

e chOPMHUPOBAHHOCTh TPAKIAAHCKOM TO3ZHUIIMM  OOyYaromerocss Kak

AKTUBHOTO M OTBETCTBEHHOI'O YJ€Ha POCCUICKOIo 00IeCTBA;

e TMPUHATHE TPATULUMOHHBIX OOLIEYEIIOBEYECKUX T'YMAaHHCTHUECKUX U
JNEMOKPATHYECKUX LIEHHOCTEN;

* TOTOBHOCTb BECTH COBMECTHYHK JIEATEIBHOCTH B  HHTEpecax
IPaXJAHCKOTO  O00IllecTBa, y4YacTBOBaTh B  CaMOYINpPABICHUU B
o0pa3oBaTeabHON OpraHu3aluu;

e YMEHHE B3aWMOJECHUCTBOBAaTh C COLMAJIBHBIMU HWHCTUTYTaMH B
COOTBETCTBHUH C UX PYHKIMSIMH U Ha3HAYCHHUEM;

* TOTOBHOCTb K T'YMaHUTApHOM U BOJIOHTEPCKOM ACATEIBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUS:

e Cc(OpMHUPOBAHHOCTH  POCCUHCKOM  TPaKJAaHCKOWM  UIECHTUYHOCTH,
MMaTpUOTU3MA;

* IIEHHOCTHOE OTHOIIEHHUE K I'OCYIapCTBEHHBIM CUMBOJIAM, JTOCTUKEHUAM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e chOpPMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 TOBEACHMUS;

e CHOCOOHOCTh OLICHMBaTh CUTyallMl0 M NPUHUMATh OCO3HAHHBIE
pelIeHns, OpPUEHTHUPYACh Ha MOpPAJIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTHU, B TOM YHUCJIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAaHHE JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMYMBOTO OYIyILIETO.

3CTETHYECKOI0 BOCTIMTAHUA:



e OCTETHUYECKOE OTHOIIEHHWE K MHUPY, BKIIOUYas 3CTETUKY HAyYHOTO
TBOPYECTBA, PUCYILETO PUINUECKON HAYKE.
TPYAOBOr0 BOCIIMTAHHUS:

e UHTEpEC K pa3iIuyHbiM chepaM npodecCHOHANbHOU NESITEIbHOCTH, B
TOM YHUCJE CBSI3aHHBIM C (DU3UKOW M TEXHUKOW, YMEHHE COBEpIIAThH
OCO3HAaHHBIA BBIOOpP Oyaymed mnpodeccun U peann30BHIBATh
COOCTBEHHBIE KU3HEHHBIC TUIAHBI;

e TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO U CaMOOOpPa30BaHUIO B
00nacTu GU3HKU HA IPOTSHKEHUU BCEH KU3ZHH.

IKOJOTHYECKOr0 BOCTIMTAHMA:

e cpopMHUPOBAHHOCTH HKOJIOTHYECKOM KYJBTYPHI, OCO3HaHUE
r7100aJIbHOTO XapaKTepa SKOJOTHYECKUX MPOoOIeM;

e IUIAHUPOBAHUE M OCYUIECTBIICHUE JACHUCTBUU B OKPYXAIOLIEH Cpele Ha
OCHOBE 3HaHUS 1eJIell yCTOMYMBOTO pa3BUTHUS YEIIOBEUECTBA;

e pacCIHIMpEHHE OMbITA IEATEIHPHOCTH IKOJIOTUYECKON HAMPABICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HUKeE.

LHEHHOCTH HAYYHOI0 MO3HAHHUS:

e cpOpMHUPOBAHHOCTH MHUPOBO33pEHUS, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO pa3BUTHUs (PU3NUYECKON HAYKHU;

e OCO3HaHHWE IIEHHOCTH HAYYHOW AESITENbHOCTH, TOTOBHOCTH B IMpOILIEcce
M3y4eHHUs (U3MKU OCYIIECTBISITH MPOEKTHYIO M HCCIIENI0BATENbCKYIO
NeSITENHbHOCTh MHIMBUIYAIHHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/bHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUSA
ba3oBble 1ornueckue aeiicTBus:
e CaMOCTOATETHHO (OPMYTUPOBATh M AKTyaJIM3UPOBATH MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
e ONpPEACNATh UEIU AEATEIbHOCTH, 3a4aBaTh MapaMeTPbl U KPUTEPUU UX
JTOCTUKECHUS,
e BBIBJISITH 3aKOHOMEPHOCTH U TPOTHUBOPEYHUS B paccMaTpUBAEMbIX
(U3HYECKUX SIBICHUSX;
e pa3pabarbiBaTh TIUIaH peIIeHUs MpoOJieMbl ¢ Y4ETOM aHaIu3a
UMEIOIIUXCSl MAaTEpUATIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
e BHOCHUTh KOPPEKTHUBBI B JEATEJIBHOCThb, OIEHHBAaTh COOTBETCTBUE
PEe3yJbTATOB IIEJISIM, OLICHUBATH PUCKHU MOCEIACTBUMN €SI TEIHLHOCTH;



KOOPJIMHUPOBAaTh M BBINOJHATh pPabOTy B YCJIOBHUSX PEaJbHOrO,
BUPTYaJIbHOT'O U KOMOMHHUPOBAHHOI'O B3aUMOJIEHCTBHUS;
pa3BUBATh KPEATUBHOE MBILIUICHUE [TPH PELICHUH >KU3HEHHBIX MPOOIIEM.

Ba3oBnle ucciienoBarejbCcKue JeHCTBUA:

BIAJIeTh HAYYHOH TEPMHUHOJOTHEH, KIIOUEBBHIMU TMOHATHSAMH U
MeTOIaMH (PU3NIECKON HAYKU;

BIIQJICTh HABBIKAMH  y4E€OHO-MCCIEOBATEIIBCKOM W MPOEKTHOM
NESTENHPHOCTH B 00JaCTH (DU3HKH, CIIOCOOHOCTBIO M TOTOBHOCTHIO K
CaMOCTOSITEILHOMY ITOMCKY METOJIOB pelIeHHs 3aaad (PU3HMIeCcKOro
coJiep KaHusl, IPUMECHCHHIO PA3IMYHBIX METOJIOB TTO3HAHUS;

BJIQJICTh BUAAMH JIEATCILHOCTH TIO TOJYYCHHIO HOBOTO 3HAHHUS, €TI0
WHTEPIPETANHA, TPEOOPa30BAHUI0O W TMPUMEHECHHIO B Pa3IUIHBIX
y4eOHBIX CUTYallUsIX, B TOM YHUCJIE TIPU CO3JJaHUU YUEOHBIX MTPOCKTOB B
obnactu pU3MKY;

BBISIBJISITh IPUYUHHO-CJICICTBEHHBIC CBS3H M aKTYaJIM3MPOBATh 33J]1ady,
BBIIBUTATh THUMOTE3y €€ peIIeHus, HaXOAUTh apTyMEHTHI IS
JI0Ka3aTeNbCTBA CBOUX YTBEPKIACHUH, 3a71aBaTh MapaMeTPhl U KPUTEPHUH
pEIIeHMUS;

aHAJIM3UPOBATh IOJYYCHHBIE B XOJI€ PEIICHHs 3a/Ja4ll PEe3yJIbTaThl,
KPUTUYECKH OLICHUBATh UX JOCTOBEPHOCThH, IPOTHO3UPOBATH H3MCHECHHE
B HOBBIX YCJIOBHSIX;

CTaBUTh U (popmynupoBaTh COOCTBEHHBIC 3a/1aud B 0Opa30BaATEIBHOU
JESITEILHOCTH, B TOM YHUCIIC TIPU U3YYCHUH (DU3HUKHY;

JaBaTh OIICHKY HOBBIM CHUTYAITUsM, OIICHUBATH MIPUOOPETEHHBINA OIIBIT;
yMETh TIEPCHOCHUTHh 3HAHUS 10 (U3MKE B TMPAKTHYECKYIO OO0JIacTh
KU3HENICATCITLHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00JIaCTeH;
BBIJIBUTATh HOBBIC WJCH, NpeiaraTh OPHUTHHAIBHBIE IMOAXOABI U
pEIICHMS;

CTaBUTh TPOOJIEMBI W 3a7add, JOIMYCKAIOIINE aTbTCPHATUBHBIC
perieHus.

Pabora c nndopmanueii:

BJ1a/I€Th HABBIKAMHU MOJIYUYEHUS HH()OPMALIUY (PUZNIECKOTO COJIEPIKAHUS
13 UCTOYHHUKOB PAa3HBIX TUIIOB, CAMOCTOSITENBHO OCYLIECTBIIATH MOUCK,
aHallM3, CUCTEeMATHU3AIMIO U WHTEPIPETAINIO MHPOPMAIIMK Pa3THIHBIX
BUJIOB U (hOpM IIpE/ICTaBICHMUS,

OLIEHMBATh JOCTOBEPHOCTbh HH(OpPMALINH;



UCIIOJIb30BaTh CpeACTBAa MH(POPMALMOHHBIX M KOMMYHUKalIMOHHBIX
TEXHOJOTUA B PEUICHUUM KOTHUTUBHBIX, KOMMYHUKATHBHBIX H
OpPraHM3alMOHHBIX 3a7a4 C COONIOJICHHEM TpeOOBaHHM SPrOHOMUKH,
TEXHUKH O€30MAaCHOCTH, TMTHMEHBI, pecypcocOepekeHus, MpaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30M1aCHOCTH;

CO37aBaTh TEKCThl (DU3UUECKOTO CONECPKAHUS B pPA3IMUHBIX (popmaTax ¢
y4€TOM Ha3zHa4deHHs] MHPOpMAIMU W LEJIEBOW ayJUTOPHH, BBIOMpAs
ONTUMAJIbHYIO (POPMY IIPEICTABICHUS U BU3YyATH3AIIH.

KoMMmyHnKkaTHBHBIE YHHBeEpPCAJbHbIE YUeOHbIe 1eHCTBUS:

OCYUIECTBJIATh OOIIEHHE Ha YypoKax (U3MKM W BO BHEYPOUHOU
NEeSTENbHOCTH;

pacrno3HaBaTh MPEANOCHUIKA KOH(MIMKTHBIX CHUTyalluidi M CMsr4arh
KOH(DIUKTHI;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOKO TOUYKY 3PEHHUS C UCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

MOHMMAaTh M  HUCIOJIb30BaTh  IMPEUMYIIECTBA  KOMAaHIHOW H
WHIUBUTyTBHON PabOTHI,

BbIOMpaTh TEMAaTUKY U METO/IbI COBMECTHBIX JEUCTBUN C YUETOM OOLINX
MHTEPECOB U BO3MOKHOCTEN KaXKIOT0 YJIEHA KOJJIEKTUBA;

NpPUHUMATh LM COBMECTHOM JI€ATE€IbHOCTH, OpPraHW30BbIBATH M
KOOPJIMHUPOBATh JIEUCTBUS MO €€ JOCTH)KEHMIO: COCTaBIIATH IUIAH
JNEUCTBUM, PaCHpENesATh pPOJAX C YYETOM MHEHHM YYaCTHHUKOB,
00CyX/1aTh pe3yiabTaThl COBMECTHON padOThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ja M KaXKJOT0 YYaCTHHUKA KOMaHIbI B
o0 pe3ysbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

IpeajiaraTh HOBBIE NPOEKTHI, OLIEHUBATh HMJIEU C MO3ULUUU HOBHU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJISATh MO3UTUBHOE CTPATETHMUECKOE IMOBEICHHUE B PA3JIMYHBIX
CUTyallMsIX, MPOSBIATH TBOPYECTBO U  BOOOpakeHHE, ObITh
WHUIIMATUBHBIM.

PerynsiTuBHbIE YHHBepPcaJbHbIE YueOHbIE 1elCTBUSA
Camoopranu3amnus:

CaMOCTOSITEJIbHO OCYIICCTBIATh IMO3HABATEIBHYIO JIEATCILHOCTh B
obnactT (DU3MKKM W aCTPOHOMHUH, BBISABIATH IMPOOJIEMBI, CTaBUTh H
dbopMyHpoBaTH COOCTBEHHBIC 3a1a4H;

CaMOCTOSITCNILHO ~ COCTaBIIAITh  IIAaH  PCIICHUS  PacUETHBIX U
KAa4eCTBEHHBIX 3a/1a4, IUIaH BBITOJHCHHS TMPAKTHUYECKON paboOThl ¢



y4€TOM HMEIOLIUXCS PECypcoB, COOCTBEHHBIX BO3MOXKHOCTEH H
MIPEANOYTECHUN;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paclidpsATh paMKd y4yeOHOro IpeaMeTa Ha OCHOBE JIMYHBIX
IPEANOYTEHUH;

JieNaTh OCO3HAHHBIM BBIOOpP, apryMeHTHUpPOBATH €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (HOPMUPOBAHUIO U MPOSIBICHUIO 3PYIULUN B 001acTU
(U3HKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOHL, 3MOIII/IOHaJILHLIﬁ HHTEJJICKT:

JlaBaThb OILIEHKY HOBBIM CHUTyalMsM, BHOCHUTb KOPPEKTHBBI B
JEATEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB LICIISIM;

BJIQJIETh HAaBbIKAMHU IIO3HABAaTEIbHOW pedieKkcuM Kak OCO3HaHMS
COBEPIIAEMBIX JEUCTBUN U MBICIUTEIBHBIX ITPOLECCOB, UX PE3YJIbTATOB
1 OCHOBAHUIM;

UCIIOIb30BaTh TPUEMBI pedIeKCHH IS OIEHKH CHUTYyalluHd, BBIOOpA
BEPHOT'O PEUICHUS;

YMETh OLICHUBATH PUCKU U CBOEBPEMEHHO MPUHUMATh PEUICHUS MO UX
CHIDKCHHUIO;

NPUHAMATh MOTUBBI M apTyYMEHTHI JAPYTHX MPU AHAIHN3E PE3YJIbTATOB
JIeSITENLHOCTH;

PUHUMATH Ce0s1, TOHUMAas CBOM HEJAOCTATKU U IOCTOMHCTBA;
NPUHUMATh MOTHUBBI U APTyMEHTHI JAPYTUX MPU aHAJIU3E PE3YJIbTATOB
JIEATSIIbHOCTH;

IIPU3HABATh CBOE MPABO M MPABO JIPYTHX HA ONTHOKH.

B npouecce 1oCTHXKEHUS! TMUHOCTHBIX PE3YJIBTATOB OCBOEHUS MPOrPaMMBI 110
¢u3uKe I ypOBHS CpelHero oOmero ooOpa3oBaHusi y 00y4aroluxcs
COBEpIICHCTBYETCS ~ OSMOIIMOHAJIBHBIA  HMHTEIUIEKT,  IPEANoJararolini
c(hOpMHUPOBAHHOCTb:

CaMOCO3HAHUS,  BKJIIOYAIOLIErO  CIOCOOHOCTh  IOHMMAaTh  CBOE
SMOLIMOHAJIIBHOE  COCTOSIHME, BHMJETh  HAIPABJICHUS  pa3BUTHUSA
COOCTBEHHOW AMOIIMOHAILHOM c(hephl, OBITh YBEPEHHBIM B Ce0€;
CaMOpPETYJIMPOBAaHMsI,  BKJIIOYAIOIIETO  CAMOKOHTPOJIb,  yYMEHHE
NPUHUMATh OTBETCTBEHHOCTh 3a CBOE IMOBEACHHUE, CIIOCOOHOCTH
aJanTupoBaThCcd K SMOLMUOHAJIbHBIM H3MEHEHHUSIM U IPOSBIATH
ITMOKOCTb, OBITh OTKPBITHIM HOBOMY;



BHYTPEHHEH MOTHUBAIMM, BKIIOYAIOLIEH CTPEMIIEHUE K JIOCTHUKECHUIO
LUEJIM U YCHEeXy, ONTUMHU3M, MHUIMATUBHOCTb, YMEHUE JI€HMCTBOBATb,
HUCXOJS U3 CBOMX BO3MOKHOCTEH;

SMIIATUH, BKJIIOYAIOIIEH CIIOCOOHOCTH IOHHMMATh SMOILMOHAIBLHOE
COCTOSIHUE JAPYTUX, YUUTHIBATh €ro IMPH OCYIIECTBICHUU OOIICHMUS,
CIOCOOHOCTh K COUYBCTBUIO U COTIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKJIIOYAIONINX CIIOCOOHOCTh BBICTpaMBaTh
OTHOIICHUS C JIPYTHMMH JIFOAbMH, 3a00THUTHCS, MPOSBIATH UHTEPEC M
paspemniath KOHMIUKTHI.

ITPEAMETHBIE PE3VYJIbTATDI

K koniy oOydenusi B 10 knacce npenMeTHbIE Pe3yJIbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpakaTh CHOPMHUPOBAHHOCTH Y 00YUAIOIIUXCSl YMEHUI:

MOHUMAaTh poOJib (U3UKK B HKOHOMHYECKOM, TEXHOJIOTMYECKOM,
HKOJIOTUYECKOM, COLMANbHOM W H3TUYECKON cdepax AesITeNbHOCTH
YeJioBeKa, PoJib M MeCTO (PU3MKH B COBPEMEHHOW HAyYHOW KapTHHE
MUpa, 3HAYEHUE ONHCaTEIbHOH, CUCTEMAaTU3HPYIOILEH,
OOBSCHUTENLHON U MPOTHOCTUYECKON (PYHKIMN (PU3MUECKOU TEOpUU —
MEXaHUKH, MOJEKYJISIPHOW (U3MKM U TEPMOAUHAMHUKH, PpOJIb
¢dusnueckoii Teopuu B (HOPMUPOBAHUM TPENICTABICHUNA O (PU3UUECKOU
KapTUHE MUPa;

pa3iauyaTh YCJIOBUS NPUMEHUMOCTH MOJENEeH (PU3NYECKUX TeIl MU
MIPOLIECCOB (SIBICHMI): MHEpLMAIbHAs CUCTEMa OTCU€Ta, aOCOIIOTHO
TBEPAOE TEJIO, MaTepuaibHas TOYKA, PABHOYCKOPEHHOE JABUXEHHE,
CBOOOJHOE TajieHUe, aOCONMIOTHO ympyras nedopmarus, aOCONIOTHO
ynpyroe u aOCOJIIOTHO HEYIPYroe CTOJIKHOBEHHUS, MOJEIN Tas3a,
KUAKOCTH U TBEPAOTrO (KPUCTAIMYECKOTO) Teja, WACANbHBIA Tas,
TOYEYHBIN 3apsi, OAHOPOIHOE IEKTPUUECKOE TOJIE;

pa3iuyaTh yciaoBHs (IpaHUIbL, 001acTH) MPUMEHUMOCTU (U3HUYECKUX
3aKOHOB, IOHUMATh BCEOOILUI XapakTep PyHIaMEHTAIbHbBIX 3aKOHOB U
OTrPaHUYEHHOCTb UCIOJIb30BAaHUS YACTHBIX 3aKOHOB;

aHANIM3UPOBATh M OOBSICHATH MEXAHWYECKHUE IMPOLECChl U SIBJICHUS,
UCIIOJIb3ysl ~ OCHOBHBIE  TIOJIO)KEHMSI UM 3aKOHBl ~ MEXaHUKH
(OTHOCUTEIBHOCTh MEXAHUYECKOTO ABIXKEHHUS, (POPMYJIbl KHHEMATUKU
PaBHOYCKOPEHHOTO JIBUYKEHUS, TpeoOpa3oBanus ['anunes 111 CKOpOCTH
U TepeMellleHus, 3akoHbl HpIOTOHA, NPUHLUI OTHOCUTEIBHOCTU



lManunes, 3akOH BCEMUPHOTO TSATOTEHUS, 3aKOHbI COXPAHEHUS UMITYJIbCA
U MEXaHWYECKOW OHHEPTruH, CBsI3b PaOOTHl CHWIBI C HW3MEHEHHEM
MEXaHUYECKON SHEpPruu, yCJIOBUS PABHOBECHS TBEPAOro Teia), MpHU
3TOM HCIOJIb30BaTh MAaTEMATUUYECKOE BBIPAKEHUE 3aKOHOB, YKA3bIBATh
YCIOBUSL TPUMEHUMOCTH (U3UYECKHX 3aKOHOB: MpeoOpa3oBaHUI
lManunes, BTOporo m TpeTbero 3akoHOB HbIOTOHA, 3aKOHOB COXpPaHEHUA
MMIYJIbCA U MEXAHUYECKOW SHEPTHUH, 3aKOHA BCEMUPHOTO TITOTCHUS;
aHAJU3UPOBaTh M OOBSACHATH TEIUIOBBIC TMPOIECCHl M SBJICHHS,
UCTONIb3ysl OCHOBHbIE moyiokeHUsT MKT u 3akoHBI MOJEKYISPHOU
bU3UKKM U TEePMOJAMHAMUKHU (CBSI3b JIaBJICHUS HACAIBHOTO Ta3a Cco
CpeAHENM  KHHETMYECKOM DHEPrHEeM  TEIUIOBOrO  JIBWXKEHUSA U
KOHIUEHTPAIMEd €ro MOJIEKYJ, CBS3b TEMIEPATyphbl BEIIECTBA CO
CpEIHEM KMHETUYECKOW SHEPrUeH TEIJIOBOTO JBHKECHHUS €ro 4YacTHIl,
CBSI3b JIABJICHUS HJICAJIbHOTO ra3a C KOHIICHTPAMEHM MOJIEKYJ U €ro
TeMneparypoi, ypaBHeHnne MenaeneeBa—KiianelpoHa, nepBblii 3aKOH
TEPMOJAUHAMUKH, 3aKOH COXPAHEHUS PHEPIUU B TEIUIOBBIX MPOIECCax),
NpyU 3TOM HCHOJB30BaTh MAaTEMaTHYECKOE BBIPAKEHHE 3aKOHOB,
YKa3bIBaTh YCIJIOBUSA MIPUMEHUMOCTH YpaBHECHUSA
MenpaeneeBa—Kianeipona;

aHAJTM3UPOBaTh M OOBACHATH DJICKTPUUECKUE SIBJICHUS, HCMOJb3Ys
OCHOBHBIE TIOJIOKEHUSI ¥ 3aKOHBI AJIEKTPOAMHAMUKH (3aKOH COXPAHECHHUS
BJICKTPUYECKOTO  3apsAma, 3akoH  KyjoHa,  NOTEHIHAIBLHOCTH
BJIEKTPOCTATUYECKOTO TI0JIA, MPUHUIMIT CYNEPIO3UIUHA DIICKTPUYECKUX
MOJIEH, TIPU 3TOM yKa3bIBas yCJIOBHUS MPUMEHUMOCTHU 3aKoHa Kyiona, a
TaKXe MPAKTUYECKA BAXKHBIC COOTHOIICHUS: 3aKOHBI OMa NI y4yacTkKa
Lenu U U 3aMKHYTOW 3JIEKTPUYECKOMN 1emnu, 3akoH [[xoyns—Jlenua,
npasmwia Kupxroda, 3akonsr dapajes As 371€KTpoIn3a);

OTHUCHIBATh (DU3NUYECKUE MPOLIECCHl U SBJICHUSI, UCIIOIB3Ysl BEITMYHHBI:
MEPEMENIEHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIa U CUCTEMBI TEll,
CUJIa, MOMEHT CUJIbI, IaBJICHUE, TIOTCHIMAIIbHASL YHEPTUs, KHHETUYECKas
SHEPIusl, MEXaHUYECKass SHEPTHs, padoTa CHUJIbI, IICHTPOCTPEMHUTEIHLHOS
YCKOPEHME, CUJla TSKECTH, CUJIa YIPYTOCTH, CUJIA TPEHUS, MOIIHOCTb,
SHEPrusl B3aUMOJCHCTBUS Teja ¢ 3emiiéid BOMM3M €€ IOBEPXHOCTH,
SHEPrusi ymnpyrou naepopmaiuyd MPYXKUHBI, KOJWYECTBO TEIUIOTHI,
a0COI0THAS TeMIlepaTypa Tena, paboTa B TEpMOJIUHAMUKE, BHYTPEHHSS
SHEPrusl HJICAJIbHOIO OJHOATOMHOIO Ta3a, paboTa HeaJbHOIo Tasa,
OTHOCHUTEJIbHAA BJIAXHOCTh Bo3ayxa, KIIJl wmaeanbHOro TEmioBOTO
JIBUTATENS; DJIEKTPUYECKOE II0Jie, HANPSXKEHHOCTh AIEKTPUUECKOTO



10JIs1, HAMPSYKEHHOCTH MOJISI TOYEYHOTO 3apsija WK 3apsSKEHHOro 1apa
B BaKyyMe€ M B JUAJIEKTPHUKE, MOTEHLUUAT 3JEKTPOCTATHYECKOrO IO,
pPa3HOCTh MOTEHUMANIOB, AJEKTPOABMXKYIIAsh CUJa, CHUJa TOKa,
HaIpsDKEHUE, MOIIHOCTh TOKa, 3JIEKTPUYECKas €EMKOCTb IUIOCKOIO
KOHJICHCATOpa, CONMPOTUBIICHUE Y4YacTKa LIEMHU C MOCIEI0BATEIbHBIM 1
napajyieIbHbIM COEIMHEHHEM PE3UCTOPOB, DHEPTUsl JIIEKTPUUYECKOIrO
10JIs1 KOHJIEHCATOPa;

OOBSACHATH  OCOOCHHOCTHM  TPOTEKAHHWS  (PU3UYECKHX  SBICHUU:
MEXaHUYECKOE JBUKEHHE, TEIUIOBOE [BWKEHUE 4YaCTHI] BEIIECTBa,
TEIJI0BOE paBHOBECUE, OPOYHOBCKOE JIBIKEHUE, AU DY3Usl, UCTIapeHUE,
KUIEHUE W  KOHJACHCAlMs, IUIaBJIEHUE W  KpUCTAJLIM3ALMs,
HaIlPaBJIEHHOCTb TEeIUIoNepeIauH, AIIEKTPHU3ALUS Tel,
SKBUIIOTEHIIMAIIBHOCTh TOBEPXHOCTH 3aPSKEHHOT0 IPOBOJHUKA;
IPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHON (PM3UYECKON BETUUHHBI
OT JAPYroM C WCIHOJIB30BAaHUEM IMPAMBIX UM3MEPEHUM, NPU ITOM
KOHCTPYHpPOBAaTh YCTAHOBKY, (PMKCHPOBATh PE3YyJbTaThl IMOIYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUAC TpadukoB ¢ y4&TOoM
aOCONIOTHBIX  TOTPEIIHOCTEN  HM3MEpEeHWH, JielaTh BBIBOJABI  TI0
pe3yJibTaTaMm UCCIEA0BaHNUS;

MPOBOJIUTh KOCBEHHbIE M3MEPEHUs] (PU3NYECKHX BEIUYUH, MPU ITOM
BBIOMpATh ONTUMAJIBLHBIA METO/ U3MEPEHHUS, OLICHUBATh A0COIIOTHBIC U
OTHOCHUTENIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;
OPOBOJHTH  OMNBITHI O MPOBEPKE MPEAJIOKEHHONM  TUIIOTE3BI:
IUTAHUPOBAThH IKCIIEPUMEHT, COOMPATH IKCIIEPUMEHTAIBHYIO YCTAHOBKY,
aHAIM3UPOBaTh MOJIyYEHHBIE PE3yJbTaThl U JIE€JATh BBIBOJ O CTaTyce
MPEITOKEHHON THIIOTESBI;

coOmoaTh  mpaBwia  O€30MAacCHOTO  TpyAa NpU  TPOBEJECHUU
UCCJIEIOBAaHUN B paMKax y4eOHOIro HJKCIEPUMEHTa, MPaKTUKymMa U
y4eOHO-HCCIIEIOBATENbCKOM M NPOEKTHOM  JEATEIBbHOCTH  C
HCIIOJIb30BAHUEM  HM3MEPUTENIbHBIX YCTPOHUCTB H  JIaDOpaTOPHOIO
000pyI0BaHUS;

pemarh pacu€THhIC 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOU
(Gu3MUecKoi MOJIEbIO: HA OCHOBAaHUM aHaJIN3a YCJIOBHUS 0OOCHOBHIBATH
BBIOOp (M3MYECKON MOJenu, OTBedYarollel TpeOoBaHUAM 3aJayH,
OPUMEHATh (POPMYJBI, 3aKOHBI, 3aKOHOMEPHOCTH H TOCTYJAThl
(¢u3HUeCKX TEOpHUl MPU HUCIOJB30BAHUU MATEMATHYECKUX METOJIOB
peuieHns 3ajaad, MPOBOAUTH PACUYEThl HA OCHOBAHUM HMEIOLIUXCS



JaHHBIX, AHAJU3UPOBATh pE3yJbTaTbl M KOPPEKTHUPOBATH METOIbI
pELIeHHs C YYETOM MOJTYUYEHHBIX PE3YIbTATOB;

peliaTh KaueCTBEHHbIE 3a/a4yM, TpeOyroliue MpUMEHEHUs 3HaHWM u3
pasHBIX pa3lenoB Kypca (PU3MKH, a TakKe HMHTETrpallud 3HAHUN U3
OPYTUX TPEIMETOB €CTECTBEHHO-HAyYHOTO IMKJA: BBICTPAaUBaTh
JIOTUYECKYIO LIETIOYKY PACCYXAECHUI C OMOPOW Ha M3y4YEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHUS i OOBACHEHUS OCHOBHBIX
OPUHIIMIIOB  pabOThl  M3MEPUTENBHBIX  MPUOOPOB, TEXHUUYECKHX
YCTPOMCTB U TEXHOJOTUYECKUX MTPOLIECCOB;

MPUBOAUTH TMPUMEPHI BKJIAJa POCCHUICKUX M 3apyOEkKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUI;

aHANM3UpOBaTh M OLIGHMBaTh  TOCIEACTBUA  OBITOBOM U
POU3BOJCTBEHHOM  JEATENbHOCTH  4YEJIOBEKa,  CBSI3aHHOM ¢
GU3UYECKUMU TIPOIIECCAMHU, C MO3UIUNA SKOJOTMYECKON 0€30MacHOCTH,
MPEACTABICHU O palUMOHAIBHOM NPHUPOAOIOIb30BaHUH, a TaKXKe
Pa3yMHOM HCIIOJIb30BaHUH JIOCTMOKEHUN HAyKW WM TEXHOJIOTHH JUIs
JabHEHIIEero pa3BUTHUS YEJIIOBEUECKOr0 00I1IEeCTBa;

MPUMEHSATH Pa3IuvHble CIOCOOBI paboThl ¢ HHGOPMALIHEN PU3NIECKOTrO
COJIEp)KaHUsl C MCIOJIb30BAaHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTH, TPU 3TOM UCIOJIb30BaTh COBPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTUU ISl TOMCKA, TEepepadOTKU U MPEIbsBICHUS y4eOHOU U
HAYYHO-TIOMYJISIPHON uH(popmaru, CTPYKTYPUPOBaHUS U
MHTEpHpeTalny nH(HOpMAaIH, TOJTYYEHHOU U3 pa3IMYHbIX HCTOYHHUKOB,
KPUTHYECKH aHAIU3HPOBATh MOIy4aeMyl0 HH(POPMAIMIO U OLIEHHWBATH
€€ IOCTOBEPHOCTh KaK Ha OCHOBE UMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UCTOYHKKA UH(POPMAIINH;

OpOSBJIATH ~ OPraHU3alMOHHbIE W TO3HABaTEJIbHBIE  YMEHUs
CaMOCTOATENILHOTO MPUOOpETEeHUsT HOBBIX 3HAaHUW B IpoLecce
BBITIOJTHEHUS POEKTHBIX U yUeOHO-UCCIIE0BATENLCKUX padoT;
paboTaTh B IpyINIE C HCIOJHEHUEM DPa3IMYHBIX COIMAJIBHBIX POJIEH,
IUIAHUPOBaTh  pabOTy  TPYMIbl,  palMOHAIBHO  pacIpenemsiTh
NEeSTEeNbHOCTh B HECTAHAAPTHBIX CHUTYalMsX, aJEKBaTHO OLIEHUBATH
BKJIQJl K&XJIOIO U3 YYACTHUKOB IPYMNIbl B PELIEHUE pacCMaTpUBAEMOM
pOOJIEMBI;

IPOSBIIATH MOTUBAIMIO K Oyayiei mpodecCHOHANbHON AeSTENbHOCTU
0 CTIEHMAIBHOCTAM (PU3UKO-TEXHUUECKOTO MPOUIIs.



K xonimy obydenust B 11 knacce mpenMeTHbIE Pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpakaTh CHOPMHUPOBAHHOCTH Y 00YUAIOIIUXCSl YMEHHI:

NOHMMAaTh poOJb (U3UKK B OSKOHOMMUYECKOH, TEXHOJOTHYECKOM,
COLIMAJIBbHOW M JTUYECKOM cdepax AESITEIbHOCTH YENIOBEKa, poOib U
MecTO (M3MKH B COBPEMEHHON Hay4YHON KapTUHE MHpa, pOJib
ACTPOHOMMH B IIPAKTUYECKOM JEATEIBHOCTH YEJI0BEKA M NAIBHEUIIEM

HAy4YHO-TEXHUYECKOM pa3BUTHH, 3HAYCHHE OIMCATEIIBHOM,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTEIBHON U MPOTHOCTUYECKON (yHKUIUN
(u3nuecKko TEOpUH — DBJIEKTPOJAUHAMMKH, CHELHUAIbHOW TEOpUu

OTHOCHUTEIBHOCTH, KBAaHTOBOH (U3UKH, pOJib (DU3HMUECKOH TEOpUU B
dbopMUpPOBaHUHU TIPEJCTABICHUN O (PU3MUECKON KapTHHE MHpPA, MECTO
(bu3nuecKoi KapTUHBI MUPA B OOIIEM ps/Ty COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MPEACTaBICHUIN O MPUPOJIE;

paznuyaTh YCJIOBHS TNPUMEHHMOCTH MOJENed (PU3NYECKHX Tel U
MPOIECCOB (SIBJIICHUI): OJHOPOJIHOE HJIEKTPUUYECKOE U OJHOPOIHOE
MarHUTHOE TIOJIsl, TapMOHHUYECKHE KoJieOaHusi, MaTeMaTUYECKUU
MasATHUK, UACAIbHBIN MPY>KUHHBI MasTHUK, TAPMOHUYECKHE BOJIHBI,
uJeanbHbId KOJeOaTeIbHbI KOHTYp, TOHKas JMH3a, MOJEleil atoma,
ATOMHOTO $/Ipa U KBAHTOBOM MOJIENIN CBETA;

pasznuyaTh YCIOBUS (TpaHUIlBI, 00JIaCTH) MPUMEHUMOCTH (DU3NYECKUX
3aKOHOB, IOHUMATh BCEOOIINN xapakTep GyHAaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTb HUCIIOIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBIACHITH AIEKTPOMArHUTHBIE TIPOLIECCHI U SIBJICHUS,
WCIIOJB3Ysl OCHOBHBIE TIOJIOXKEHUSI M 3aKOHBI DJIEKTPOJUHAMUKHU U
CHElMabHOM  TEOpUHM  OTHOCUTENBHOCTH  (3aKOH  COXpPaHEHUs
ANEKTPUYECKOro 3apsAna, cuina Ammepa, cwia JlopeHua, 3aKkoH
3JIEKTPOMArHUTHOM  WHAyKUuH, npaBwio Jlenma, cBa3p  OIJIC
CAaMOMHAYKIIMM B 3JIEMEHTE OJJIEKTPHUUYECKOM LEMHU CO CKOPOCTHIO
M3MEHEHHS CWIbl TOKa, TMOCTYJIaTbl  CHEUUAIBHOW  TEOPUHU
OTHOCUTEIBHOCTU DUHINITEITHA);

aHANIM3UPOBaTh M OOBSCHATH KBAHTOBBIE TPOLECCHl U  SIBJICHUA,
MCIIOJIb3Ys MOJI0KEHUSI KBAHTOBOM (PU3HKU (ypaBHEHUE DIHIITEHHA IS
doroaddexra, mepBpli W BTOpoil mocTynatel bopa, mnpuHIUD
COOTHOIIICHHS HeomnpenenéHHocten ['eizenOepra, 3aKOHBI COXpaHEHUS
3apsiIOBOTO ¥ MACCOBOT'O YMCEJ Y SHEPIUU B SIACPHBIX PEAKIUAX, 3AKOH
PaIMOaKTUBHOIO PacIajia);



ONMKCHIBATh (DU3UYCCKUE TPOIECCHl U SBJCHUS, WCIOIb3Ys BEIUYHHBL:
HaIPSKEHHOCTh AIEKTPUIECKOTO TIOJIA, MOTCHITHAIT
AIEKTPOCTATUYECKOTO TIOJIA, pPa3HOCTh MOTCHITNAJIOB,
ANEKTPOJBIKYIIAST CHJIA, WHIYKIMS MAarHUTHOTO TIOJI, MarHUTHBIM
NOTOK, cwia Awmnepa, HHAYKTUBHOCTb, OJJIEKTPOABUXKYIAas CHIIA
CaMOMHAYKIIMHM, DHEPTHUsS MArHUTHOTO TIOJISI TPOBOJHHUKA C TOKOM,
PESITUBUCTCKUN UMITYJIBC, TIOJTHASI YHEPTHUS, YHEPTUS TTOKOSI CBOOOTHOM
YaCTHI[bI, PHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YHCIIO M 3apsija sAJpa,
DHEPTHUSA CBSI3U SPa;

OOBSCHATh  OCOOCHHOCTH  TPOTEKAHWS  (PU3NYECKHX  SBJICHUMU:
AIEKTPOMAarHUTHAs WHIYKITASA, CaMOWH/TYKIIHS, pEe30HaHC,
uHTephEepeHITUS BOIH, AUQPPAKIHUSA, TUCTEPCHs, TOJHOE BHYTPECHHEE
otpaxenue, (orodnekrpuyeckuii 3pdext (dbotodrddexr), anpda- u
Oeta-pacniajipl siiep, raMma-u3iaydeHue sjaep, Gu3nueckue MPUHIIUIBI
CIEKTPAIBHOTO aHAJIM3a M pabOTHI JIa3epa;

OTIpEIENATh HAMPaBICHUE WHAYKIIMA MAarHUTHOTO TOJISI TIPOBOJHHUKA C
TOKOM, CHJIbI Ammiepa u cuiibl JIopeHia;

CTPOUTh HU300pa’KE€HHE, CO37aBAaEMO€ IUIOCKUM 3€pKalioM, TOHKOU
JIMH30M, U paCCUYUTHIBATh €TI0 XapaKTEPUCTUKH;

MIPUMEHSATH OCHOBOIIOJIATAIONINE ACTPOHOMHYECKHUE TTOHATHS, TCOPUHU H
3aKOHBI JJII aHalM3a W OOBSICHEHUS (PU3NYECKUX MPOIIECCOB,
MIPOUCXOISIINX B 3BE3/IaX, B 3BE3HBIX CUCTEMAX, B MEKTAIAKTUIECKOM
cpele; IBUKEHUS HeOECHBIX TeJ, SBOJIONNHU 3BE31 U BeeneHHow;
IIPOBOJUTH HCCIICIOBAHUE 3aBUCUMOCTCH (PU3NUECKHX BEIUYHH C
WCITOJIb30BAaHUEM TIPSMBIX HM3MEPEHUH, TPH ITOM KOHCTPYHUPOBATH
YCTaHOBKY, (DUKCHpOBATh pPE3yNbTaThl IMOJYUYEHHON 3aBUCHMOCTH
¢u3nuecKuX BEIMYMH B BHUAEC T'PAaPUKOB C YYETOM aOCONIOTHBIX
NOTPEIIHOCTE  WM3MEPEeHMM, JleJaTh BBIBOABI IO  pe3yJibTaTaM
UCCJICIOBAHMS,

MPOBOJINTh KOCBEHHBIC W3MEPCHHSI (PU3NUECKUX BEIUYUH, MPU ITOM
BBIOMPATH ONTUMAILHBIN METO/ U3MEPEHUs, OIEHUBATh A0COTIOTHBIE U
OTHOCHUTEJIbHBIC MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHHI;
OPOBOJUTH  ONBITHl O MPOBEPKE  MPEUIOKEHHON  TMIOTE3bI:
MJIAaHUPOBATH IKCIIEPUMEHT, COOMpPaTh SKCIICPUMEHTAIbHYIO YCTAaHOBKY,
aHAM3UPOBATh TOJYYCHHBIC PE3yJIbTaThl M JIEJaTh BBIBOJ O CTaTyCe
NPEAJI0KEHHON THUIIOTE3BI;

OMKCHIBATH METO/IbI MOTYUYEHHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;



coOnmoaTh  mpaBuja  0O€30MacHOro0  TpyjAa NpH  MIPOBEJECHUU
HCCJIEOBAHUIM B paMKax Y4YEOHOro HKCIIEpUMEHTAa, MNPAKTUKyMa H
y4eOHO-UCCIIEIOBATEIbCKOW W TMPOEKTHOM  JIEATENTBHOCTH  C
UCMOJIb30BAaHUEM HU3MEPUTEIBHBIX YCTPOWCTB U JAOOPATOPHOIO
000pyI0BaHUA,

peumars pacu€THbIE 3aJa4d C SBHO 33aJaHHOM M HESBHO 3aJIaHHOU
¢u3nyeckoil MOJENBIO: HAa OCHOBAaHMHM aHajW3a YCJIOBHUS BBIOMpATh
¢u3nyeckue MoJeNH, OTBeYarolue TPeOOBaHUSM 3aJayd, NMPUMEHSTh
(dbopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYJAaThl (PU3NYECKUX TCOPU
OpU  HCMOJb30BAHUM MATEMAaTHUYECKHX METOJOB pEIIeHUs 3ajady,
MPOBOJUTh  pacuy€Tbl HAa  OCHOBAHMM  HMMEIOLIUXCS  JAHHBIX,
aHAIM3UPOBATh PE3YJIbTaThl U KOPPEKTUPOBATH METOJABI PEUIEHUS C
y4ETOM IOJIyYEHHBIX PE3YyJIbTATOB;

pemiath KauecTBEHHBIE 3a/layu, TPEOYIOIIMe MPUMEHEHHUS 3HAHWM U3
pa3HbIX pa3lenoB Kypca (PU3MKH, a TaKXKe HHTErpald 3HaHUN U3
OpPYruX TPEeIMETOB €CTECTBEHHO-HAyYHOIO0 IMKJIA: BBICTPAUBATH
JIOTUYECKYIO LIETIOYKY PACCYXKACHHUI C OMOPOW Ha W3Y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUA MJIsi OOBSICHEHUS OCHOBHBIX
OPUHIUIOB  paOOThl  HU3MEPUTENIbHBIX MNPUOOPOB, TEXHUYECKUX
YCTPOMCTB U TEXHOJOTHYECKHUX MTPOLIECCOB;

MPUBOJNTHh TMPUMEPHI BKJIAJa POCCHUHCKUX U 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOUIETO
MUpa, B pa3BUTUE TEXHUKHU U TEXHOJIOTHI;

aHaNM3UpOBaTh M OLIEHMBaTh  NOCIEACTBUA  OBITOBOM U
MPOU3BOJCTBEHHOW  JEATEIIBHOCTA  YEJIOBEKA,  CBSI3aHHOM  C
(u3nyecKkuMu NporeccaMmu, ¢ MO3UIMNA IKOJIOrHUecKoi 0e30MacHOCTH,
NPEACTABICHUN O pPAMOHAIBHOM HPUPOJONOJIB30BAHUM, A TaKXKe
Pa3yMHOM HCIIOJb30BAaHUU JIOCTHKEHUN HAyKU M TEXHOJIOTHUH IS
JAIbHEHIIIEro pa3BUTHUS YEJIIOBEYECKOIO 00IECTBA;

MIPUMEHSTH Pa3IUYHbIC CITOCOOBI pabOTHI ¢ MHGOPMAIIHEH PU3UIECKOTO
CoJIepKaHUsI C WCIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIMOHHBIX
TEXHOJIOTUM, IIPU ATOM HCIOJb30BaTh COBPEMEHHbIE HHPOPMALIMOHHBIE
TEXHOJIOTUU ISl TOUCKA, MEepepadOTKU U MNPEIbsABICHUS y4eOHOU U
Hay4HO-IIOMYJISIPHOM uHpOopMaIuy, CTPYKTYypHUpPOBaHUS u
HMHTEpIpeTanuu nHHOPMAITUH, TTOTYIYCHHOU U3 PA3TMYHBIX HUCTOYHUKOB,
KPUTUYECKH aHAIM3UPOBATH MOTy4aeMyr0 MHGOPMAIIMIO U OIICHUBATH



€€ I0OCTOBEPHOCTh KaK Ha OCHOBE UMEIOLINXCS 3HAHUMN, TaK U HA OCHOBE
aHalIM3a UCTOYHUKA UH(POPMALINH;

OpOSIBIISATh ~ OPraHU3allMOHHBIE U TIO3HABATENbHBIE  YMEHUS
CaMOCTOSITEJILHOTO NPUOOpPETeHHs] HOBBIX 3HAHMM B  Ipolecce
BBINOJIHEHUS IPOEKTHBIX U yUE€OHO-UCCIIE0BATENBCKUX padoT;
paboTaTh B IpyIIEe C UCHOJHEHUEM PA3IMYHBIX COLMAJIBHBIX POJIEH,
IUTAHUPOBaTh ~ paboOTy  TPYIIbI,  palMOHAJIBHO  pacHpeeNaTh
JesITEeIbHOCTh B HECTAHJAPTHBIX CHUTYalUsX, aJ€KBaTHO OLIEHHWBATH
BKJIaJ Ka)XX10TO U3 YYaCTHUKOB I'PYyMIbl B PEIIEHUE paccMaTpUBacMoOn
npo0JIeMBbl;

MPOSIBIISITH MOTHBALMIO K Oyaylield nMpopecCuoOHaIbHON IeATEIbHOCTH
MO CIEHHUATBHOCTSAM (PU3UKO-TEXHUIECKOTO MPOQPUIISL.



TEMATHUYECKOE IINTAHUPOBAHHUE

LleneBbie OpUEHTUPBI PE3YIHTATOB BOCIIUTAHHUS.

TpeboBaHus K IMYHOCTHBIM pe3ysbTataMm ocBoeHus odoyuaromumuca OOIT COO ycranosnenst @I'OC COO.

[leneBble OPUEHTHUPHI ONPEAEIICHb B COOTBETCTBUM C MHBAPUAHTHBIM COAEP>KaHUEM BOCIUTAHUS 00ydarouuxcs
HAa OCHOBE POCCHMCKMX 0a30BbIX (Tpa)kJIaHCKUX, KOHCTUTYIIMOHAJIbHBIX) ILIEHHOCTEH, OO0ECHe4YrBaIOT €IMHCTBO
BOCIIUTaHUS, BOCIIUTATEIIBHOIO IIPOCTPAHCTBA.

[{eneBble OpUEHTHUPHI PE3YJIHTATOB BOCIIUTAHUS HA YPOBHE CPEIHEro OOIIEro 00pa3oBaHus.

I'paknanckoe BocnuTaHue:

OCO3HAHHO BBIPQXAIOUIUN CBOK POCCHMCKYH) TPaXKJAaHCKYIO IIPUHAJUIEKHOCTh (MACHTHUYHOCTH) B

MOJIMKYJIBTYPHOM, MHOTOHAIIMOHAIBHOM U MHOTOKOH(ECCHOHATBHOM POCCUHCKOM 00ILIECTBE, B MUPOBOM COOOIIECTBE;

" CO3HaOLIUMK CBOE E€IUHCTBO € HapoaoM Poccum Kak HCTOYHMKOM BIJIACTH M CYOBEKTOM ThICSYENIETHEN
POCCHICKOM TOCYJIapCTBEHHOCTH, ¢ POCCHMHUCKHM TOCYyIapCTBOM, OTBETCTBEHHOCTH 3@ €r0 PAa3BUTHUE B HACTOSIIEM U
OyaylieM Ha OCHOBE MCTOPUYECKOTO MPOCBEUICHUS, CPOPMUPOBAHHOTO POCCHICKOTO HAIMOHATLHOTO HUCTOPUUYECKOTO
CO3HAHUS;

MPOSIBIISIIOUIMN TOTOBHOCTh K 3amuTe PoJIMHBI, COCOOHBI apryMEHTHPOBAHHO OTCTAMBAaTh CYBEPEHHUTET W
IOCTOMHCTBO Hapoaa Poccuu n Poccuiickoro rocyiapcrsa, COXpaHaTh U 3alUIIAaTh UCTOPUYECKYIO IIPABAY;

" OpUEHTUMPOBAHHBIA Ha AKTUBHOE T'PAXJAHCKOE y4acTHE Ha OCHOBE YBa)KE€HHUS 3aKOHA M MPaBOMNOPSIKA, IPaB U
CBO0OJI COTpaXK/IaH;

" OCO3HAHHO U JIEATENbHO BBIPAKAIOIIUN HENPUATHE JIFO00N TUCKPUMHUHALIMY IO COLUAIBHBIM, HAIlMOHAIbHBIM,
pPacoBBIM, PEJIIMTMO3HBIM IIPU3HAKAM, MPOSBICHUNA HDKCTPEMHU3MA, TEPPOPU3MA, KOPPYILMUH, AHTUTOCYIApPCTBEHHOM
NEeSATENBHOCTH;

001alalolUil ONBITOM TPAKIAHCKOM COLMAIBHO 3HAYUMOM JESTENbHOCTH (B YUEHMUECKOM CaMOYIpPaBICHUH,
BOJIOHTEPCKOM JABM)KEHUHU, IKOJIOTUYECKUX, BOCHHO- MATPUOTUYECKUX U JPYyTrHe OOBEIUHEHUSX, aKIUIX, TPOrpaMMax).
IIaTpuoTHyeckoe BOCIUTAHUE:
BBIPAKAIOIIMI CBOIO HAMOHAJIBHYIO, ITHUYECKYIO IPUHAJJIEKHOCTD, PUBEPKEHHOCTh K POJIHON KYJBTYypE,
1000Bb K CBOEMY HApOJY;



CO3HAIOUIMM NPUYACTHOCTH K MHOTOHAlMOHAIBHOMY Hapoay Poccuiickon ®enepauuu, pOCCUNUCKOMY
OreuecTBY, POCCUMCKYIO KYJIBTYPHYIO WIEHTUYHOCTB;
" IPOSIBISIOIIMHI JEATEIBHOE LEHHOCTHOE OTHOILIEHHE K MCTOPUYECKOMY M KYJbTYPHOMY HACIEIUIO CBOETO H
Opyrux HaponoB Poccun, TpagumusaM, mpa3aHUKaM, MaMATHAKAM HApOJOB, IPOKUBAIOIINX B POAHON cTpane — Poccuu;
" NOpOSBIAIONIMKA yBa)K€HHE K COOTEUECTBEHHHKAM, IIPOKUBAIOIIMM 32 pyOeKoM, MOAJIEPKUBAIOIIUN UX TMpaBa,
3aIUTY UX UHTEPECOB B COXPAHEHUH POCCUNMCKOMN KYJIbTYPHOU HIEHTUYHOCTH.
JIyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

" TpOSIBISIONIMN MPUBEPKEHHOCTh TPAAULMOHHBIM JTyXOBHO-HPABCTBEHHBIM IEHHOCTSM, KYJbTYpE HapOJOB
Poccuu ¢ yueToMm MHUpPOBO33pEHUECKOT0, HAIIMOHATILHOTO, KOH(PECCHOHAIBHOTO CAMOOTIPEICTICHUS;

JNEHUCTBYIOIIUN U OLICHUBAIOLINN CBOE NTOBEICHUE U ITOCTYIIKU, IOBEICHUE U TTOCTYIIKU IPYTUX JIOAEH C TO3UIUN
TPAJULIMOHHBIX POCCUHUCKUX AYXOBHO- HPABCTBEHHBIX LIEHHOCTEM M HOPM C OCO3HAHMEM IIOCJIEACTBUU ITOCTYIIKOB,
NEATENIBHO BBIPAYKAIOIIUI HENIPUATUE AHTUTYMAHHBIX U ACOLMAJIBHBIX ITOCTYIKOB, IIOBEACHUS, IPOTUBOPEYAILINX 3TUM
LIEHHOCTSIM;

" MPOSIBIAIOMINN YBaXCHHE K KU3HU U JOCTOMHCTBY KaXKJIOTO YeJIOBEKa, CB0O00Ie MHPOBO33PEHUECKOTr0 BEIOOpA
Y CAMOOIIPEIETICHNUS], K IPEACTABUTEISAM PA3JIMYHBIX I THUYECKUX TPYIIII, pEIUTrui HapoaoB Poccun, nX HATMOHAIBHOMY
JIOCTOMHCTBY U PEJIMTMO3HBIM UyBCTBAM C YYETOM COOJIIO/IEHHUS] KOHCTUTYLIMOHHBIX ITPaB U CBOOOJ] BCEX IPak/laH;

" ITOHMMAIOUIUH U JEATENIbHO BBIPAXKAIOIINNA HEHHOCTh MEKHAILIMOHAIBHOTO, MEKPEJIMTUO3HOTO COTJIACHS JIFOJIE,
HapoJoB B Poccun, crnocoOHBIM BECTH UAJOr C JIIOJbMU Pa3HbIX HAI[MOHAJIBHOCTEH, OTHOUIECHUS K PEITUTHH U
PEIUTUO3HON MPUHAIICKHOCTH, HAXOAUTh OOIINE LIETU U COTPYIHUYATh JJI UX JOCTUKEHUS;

" OpHUEHTUPOBAHHBIM Ha CO3/JIaHUE YCTOMYMBON CEMBbH HAa OCHOBE POCCHUHCKUX TPAJAUIMOHHBIX CEMENHBIX
[EHHOCTEH, MOHUMaHHs Opaka Kak CO03a MY>KUMHBI U KEHIIUHBI JJIsI CO3JJaHUSl CEMbH, POKICHHSI U BOCITUTAHUS B
CEMBbE JIETEW, HENPUATHUS HACWINS B CEMbE, YXO0/1a OT POJUTEIILCKON OTBETCTBEHHOCTH;

obnanaronmii cOpMUPOBAHHBIMU TPEICTABICHUSMH O IIEHHOCTH M 3HAUYEHUU B OTEYECTBEHHOM W MHUPOBOM
KYJIBTYPE SI3bIKOB M JIUTEPATYpPbl HAPOA0B Poccuu, IEMOHCTPUPYIOIIAN YCTOMYUBBIM MHTEPEC K UTEHUIO KaK CPEACTBY
IIO3HAHUA OTEYECTBEHHOW U MUPOBOW TyXOBHOM KYJIBTYPBI.

JdcTeTHYecKoe BOCIMTAHNE:
" BBIPAXAIOIIHWKM NMOHUMAHHUE LIEHHOCTH OTEYECTBEHHOTO M MHUPOBOTO HCKYCCTBA, POCCUUCKOTO W MHMPOBOTO
XYJI0’KECTBEHHOTO HaCIIEus;



MPOSIBISIIONIMI BOCIPUMMYHMBOCTh K Pa3HbIM BHUJIAM HCKYCCTBA, OHMMAHHE 3MOLMOHAIBHOIO BO3JAEHCTBHUSA
HCKYCCTBA, €r0 BIMSAHMS HA OBEJICHUE JTI0JEH, YMEIOIINI KPUTHYECKH OLIEHUBATh 3TO BIUSHUE;

" NOpOSBIAIOIIMKA MOHUMAHUE XYAO0KECTBEHHOW KYJIbTYPhl KaK CPEICTBa KOMMYHUKALIMM U CAMOBBIPAXKEHUS B
COBPEMEHHOM OOI1I€CTBE, 3HAUECHHS] HPABCTBEHHBIX HOPM, LIEHHOCTEH, TPAULIMI B UCKYCCTBE;

" OpPUEHTUPOBAHHBIA HA OCO3HAHHOE TBOPYECKOE CAMOBBIPAXKEHUE, PEaTU3allli0 TBOPUYECKUX CIIOCOOHOCTEH B
pa3HbIX BHJAX HMCKYCCTBA C YYE€TOM POCCHUHCKHMX TpPAJULMOHHBIX JTYyXOBHBIX W HPABCTBEHHBIX LIEHHOCTEH, Ha
ACTETUYECKOE 00YCTPOMCTBO COOCTBEHHOTO OBITA.

du3uyeckoe BOCIUTAHUE, POPMUPOBAHUE KYJIbTYPbI 310POBbSl HAMOLMOHAJIBLHOI0 0JIArONOTyYHsI:
NOHMMAIOIIUN U BBIPAXAIOIIUN B MPAKTUUECKON JEATEIbHOCTU LIEHHOCTh JKU3HH, 310pOBbs U OE30MaCHOCTH,
3HAYEHHUE JIMYHBIX YCUIUN B COXPAHEHUU U YKPEIUIEHUH CBOETO 3/10POBbS U 30POBbs IPYTUX JIFOJIEH;
COOMIONAIOIINI TpaBUiia JIMYHOW M OOIIECTBEHHON 0€30MacHOCTH, B TOM 4HUCIEe 0€30MacHOro MOBEICHUs B
UH(OPMAITMOHHOMN Cpejie;

" BBIpaXKaIOUIMH Ha MPAKTUKE YCTAHOBKY Ha 37J0POBBIN 00pa3 )KU3HM (310pOBOE MUTAHUE, COOJIIOIEHNE TUTHEHBI,
PEXUM 3aHITHHA U OTIIBIXA, PETYISPHYIO (PU3MUECKYI0 aKTHBHOCTH), CTpEMIIEHHE K (PU3MUYEeCKOMY COBEPIIIEHCTBOBAHHUIO,
COOJIIOAAIONIMNA U MPONAaraHIuPYIOIUKA 0€30MaCHBIN U 3JJ0pPOBBIA 00pa3 KU3HHU;

" NOpOSBIAIOMIMA CO3HATENbHOE M OOOCHOBAHHOE HEIMPUSATUE BPEIHBIX MNPUBBIYEK (KYypEeHHUs, YNOTpeOJaeHus
QJIKOT0JIsl, HAPKOTUKOB, JIFOOBIX (POPM 3aBHUCHUMOCTEN), IECTPYKTUBHOIO MOBEACHMS B 00IIecTBe W IIU(POBOM cpene,
MOHMMAaHUE UX Bpeaa A (PU3NYECKOTrO U ICUXUUECKOTO 3J0POBBS;

" JIEMOHCTPUPYIOUIMI  HaBBIKM  pEQUIEKCMM  CBOErO0  COCTOSHUA  ((U3NYECKOro,  SMOLMOHAIBHOIO,
IICUXOJIOTUYECKOT0), COCTOSHUA JPYIMX JIOJEH C TOYKM 3peHUsi OE30MMaCHOCTH, CO3HATENBbHOI'O YIPABIEHUS CBOUM
HMOLIMOHAJIBHBIM COCTOSIHUEM;

" pa3BHBAIOIIMKA CIOCOOHOCTH aJalTUPOBATHCS K CTPECCOBBIM CUTYyalUsIM B OOILIEHUH, B Pa3HbIX KOJUIEKTHUBAX,
K MEHSIOIUMCS YCIIOBUM (COIMAIbHBIM, HH()OPMALIMOHHBIM, IPUPOTHBIM).

TpynoBoe Bocnnuranue:

" yBaaroUIMii TPy, pe3ybTaThl TPY/a, TPYAOBbIE M PO(ECCHOHATbHBIEC TOCTHKEHUS CBOMX 36MJIIKOB, UX BKJIA]

B Pa3BUTHE CBOETO MOCEJEHUs, Kpasi, CTPAHbI, TPYAOBbIE JOCTHKEHHS POCCUIICKOIO HAPOJIa;



MIPOSIBIISIFOIINI CITOCOOHOCTH K TBOPYECKOMY CO3HIATEIILHOMY COITMAIIBHO 3HAYMMOMY TPYAY B JOCTYITHBIX TIO
BO3PacCTy COLMAIBHO-TPYAOBBIX POJISIX, B TOM YMCIE MPEANPUHUMATEIBCKON JEATEIBHOCTH B YCIOBUSX CAMO3aHATOCTH
WJIM HAEMHOTO TPYJa;

" YYacTBYIOLIUI B COLIMAJIBHO 3HAYUMOM TPYAOBOH JESITEIIBHOCTU Pa3HOro BUA B CEMbE, 00111€00pa30BaTeIbHON
OpraHu3allii, CBOCH MECTHOCTH, B TOM YHCJIC OIJIAYMBAEMOM TPYJI€ B KAHUKYJISIPHBIE IEPUOJIbI, C YIETOM COOJIIOACHUS
3akoHoJarenbcTBa Poccuiickon denepanuu;

BBIPAKAIOIIMN OCO3HAHHYIO0 TOTOBHOCTH K IMOJYYEHHUIO MPOo(decCHOHATBLHOr0 00pa3oBaHUs, K HEMPEPHIBHOMY
00pa30BaHUIO B TEUECHHE KU3HU KaK YCIOBHIO YCHEIIHON MPO(ecCHOHaNBbHOM 1 O0IIECTBEHHOM 1eITeIbHOCTH;

MOHUMAIOIIUHI ceUUKY TPYIOBOM ACSTEIHHOCTH, PETYJIUPOBAHUS TPYAOBBIX OTHOIIICHU, CAaMOOOpa30BaHUs
U po¢eCCUOHAIBHON CAMOIIOATOTOBKHA B MH(POPMAIIMOHHOM BBICOKOTEXHOJIOTHYECKOM OOIIECTBE, TOTOBBIA YUUTHCS U
TPYJIUTHCSA B COBPEMEHHOM OOIIECTBE;

" OpHUEHTUPOBAHHBIN HA OCO3HAHHBINA BHIOOP Cepbhl TPYA0BOM, TPO(PECCHOHATEHOM NeITETHHOCTH B POCCUHCKOM
OOIIECTBE C yUETOM JIMYHBIX KU3HCHHBIX TUIAHOB, TOTPEOHOCTEH CBOEH CeMbH, 00IIEeCTBA.

JKOJOrHYECKOe BOCIIUTAHUE:

JEMOHCTPUPYIOUIUNA B TOBEICHUHM C(HOPMHUPOBAHHOCTH JKOJIOTMYECKOW KYJIbTYphl Ha OCHOBE TMOHUMAHMS
BIIUSIHUSA COLUATIbHO-3KOHOMHYECKHUX MPOLECCOB HA MPUPOJY, B TOM YUCIE Ha IJI00ATIbHOM YPOBHE, OTBETCTBEHHOCTb
3a JEUCTBHUS B NPUPOJHOU Cpele; BBIPAKAIOIIMMN JIEITEIbHOE HENPUATHE ACUCTBUM, NMPUHOCALIMX BPEL NPUPOJE;
MPUMEHSIIONINNA 3HAHUS €CTECTBEHHBIX M COLMAIBHBIX HAYK JJII Pa3yMHOI0, OEpeXIIMBOTO MPHUPOJIONOIL30BaHUS B
ObITY, 00IIECTBEHHOM MPOCTPAHCTBE;

" UMEIOIUN W Pa3BUBAIOLIUN OMBIT PKOJIOTMYECKH HAIPaBICHHOM, MPUPOIOOXPAHHOM, pecypcocOeperaromeit

NEeSITeNbHOCTH, YYaCTBYIOIIHUMA B €10 MPUOOPETEHUN TPYTUMU JTFObMHU.
IleHHOCTh HAYYHOI'0 IMO3HAHMS:

JIESITEIPHO BBIPAXKAIONIUN TO3HABATENIbHBIE WHTEPEChl B Pa3HBIX MPEJAMETHBIX OOJACTAX C YYETOM CBOHUX
HHTEPECOB, CIIOCOOHOCTEH, TOCTHKCHUH;

" o0namaromuii MpeaCcTaBICHHEM O COBPEMEHHOW HAYYHOW KapTUHE MHpPA, JOCTIKCHHUSX HAYKH U TEXHUKH,
apryMEHTUPOBAHHO BBIPAXKAIOIINI MOHMMAaHUE 3HAYCHUS HAYKU B JKM3HU POCCUICKOrO OOIIECTBa, 00ECIEUEHUU €ro
0€30MacHOCTH, TYMaHUTAPHOM, COI[MAIbHO-3KOHOMHYECKOM pa3BuTHH Poccuu;



JAEMOHCTPHUPYIOMINNA HABBIKM KPUTUIECKOTO MBIIIJICHHS, OTIPECNICHHUsI TOCTOBEPHOM HAyYHOU MH(POPMAILIUU U
KPUTHKH aHTHHAYYHBIX IIPEACTABICHNN;
" pa3BUBAIOLIMI U NPUMEHSIOIUN HABBIKM HAOIIOEHUS, HAKOIUIEHHS U CUCTeMaTh3aluu (aKTOB, OCMBICICHUS
OMbITA B €CTECTBEHHO-HAYYHON ¥ TYMaHUTApHOU 00JIaCTAX MO3HAHUSA, UCCIIEI0BATEIbCKON EATENBHOCTH.

10 KIIACC
KoaunuyecTBO 4acoB DIeKTPOHHBIE
Ne HanmeHoBaHMe pa3/ie/ioB U TeM Kontponbusie | TIpakTHueckue (uudposbie)
/| NMPOrpamMMsl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pazgen 1. HAYYHBIA METO/ IIO3HAHUSI TPUPO/IbI
1.1 Hayunsbrit MeTOA TTO3HAHMS IPUPOJIBI 6 bubmmorera [JOK
’ y a PHpOA https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 6
Pa3zgen 2. MEXAHHUKA
bu6mmoreka [IOK
2.1 Kusemarnka 10 ! https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
2.2 Jluamiia 10 https://m.edsoo.ru/f16b68d7
N bubmuoreka [JOK
2. 1
3 Cratuka TeEpOTO TENA > https://m.edsoo.ru/f16b68d7
bu6mmnoreka [JOK
2.4 1 1
3aKOHBI COXPAHEHUS B MEXAHHKE 0 https://m.edsoo.ru/f16b68d7
Hroro no paszneny 35




Pasnen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA

31 OCHOBBI MOJIEKYJISIPHOKUHETUYECKON 15 bubnmoreka [JOK
’ TEOPUH https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
32 Tepmonunamuka. TenaoBbie MaIIMHbI 20 httos://m.edsoo r/fl 6b68d7
33 ArperaTHble COCTOSIHHS BEILIECTBA. 14 bubnuorexa [IOK
' @Da30BbIe NEPEXOIBI https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 49
Paznen 4. DJIEKTPOJAUHAMUKA
bu6mmoreka [JOK
41 DIICKTPHHILCKOE 11071C 24 https://m.edsoo.ru/f16b68d7
. . bubmuoreka [JOK
4.2 IToCTOsIHHBIN 2IIEKTPUYECKUM TOK 24 httos://m.edsoo r/f16b68d7
bu6mmoreka [JOK
4.3 TOKH B pasIHHbIX Cpesax 6 https://m.edsoo.ru/f16b68d7
Hroro no paszneny 54
Pasznen 5. PU3HUECKHWI MPAKTUKYM
bu6mmorexa [JOK
A ) 7 1 1
> HISHHACCIHH TPAKTHIYM 6 6 https://m.edsoo.ru/f16b68d7
Wroro no pazneny 16
bu6mmoreka [JOK
PesepBHOE BpeMs 10 hitps://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME




11 KVIACC

KoanuyecTBo 4acoB

JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB Komrponsasie | TIpaKTaueckue (undposbie)
n/m | ¥ TeM NPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchl
Paszpnen 1. JIEKTPOJINHAMUKA
Bbubnuoreka [JOK
1.1 M 14
ArHHTHOE Hose https://m.eds00.1ru/39859ef1
12 DneKkTpoMarHuTHas 13 | bubmmoreka [JOK
’ AHAYKIMS https://m.edsoo.ru/39859¢f1
Hroro no pasneny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
bu6nuoreka [JOK
2.1 M 1
CXAHMHECKNE KOTCOAHHA 0 https://m.eds00.1ru/39859f1
29 DNeKTpOMarHuTHbIE 15 bubnmnoreka [JOK
' KoJieOaHus https://m.eds00.ru/39859¢f1
)3 MexaHudeckue u 10 | bu6mmoreka [IOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edso0o.ru/39859ef1
24 | Onruka 25 1 bubmorera [TOK
https://m.edsoo0.ru/39859ef1
Hroro no pazneny 60

Pasnen 3. OCHOBBI CIEIIUAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

OcuoBel CTO

5

1

bu6mmorexa [IOK
https://m.eds00.1ru/39859¢f1




Hroro no pazgeny 5

Paznen 4. KBAHTOBASA ®U3BUKA
41 KopnyckynspHo-BOJIHOBO# 15 bubmmorexa [JOK

’ Iyan3M https://m.edsoo.ru/39859¢f1
4.2 ®duzuka atoma 5 bubmorexa HOK

https://m.edso0.ru/39859ef1

43 @Pu3nka aTOMHOTO s/1pa U 5 bubnuorexa [JOK

’ 3JIEMEHTAPHBIX YaCTHI] https://m.edsoo.ru/39859ef1

Hroro no paszneny 25

Paspea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

51 DneMEeHThI aCTPOHOMUH U 12 bubnmnoreka [JOK
' acTpOPU3NKH https://m.eds00.ru/39859¢f1
Hroro no pazgeny 12

Pasznen 6. PU3HUYECKHAN MPAKTUKYM

. bu6nmoreka [JOK
6.1 Dusieckitit IPAKTAKYM 16 16 https://m.edsoo0.ru/39859ef1
Wroro no pazneny 16
Pa3nen 7. OBOBIIAIOIIEE TIOBTOPEHUE
CucremaTu3anus u
000011eHIE TPEAMETHOTO
n peA bubmmoreka [JOK
7.1 COJIepKaHUs U OMbITa 15

NEeSITENIbHOCTH,
IPUOOPETEHHOTO MTPU

https://m.eds00.ru/39859ef1




M3Y4YeHHH Kypca (pU3uKu
10 — 11 xyaccos

Uroro no pazgeny 15

bubmmoreka [JOK
Pesepaiioe Bpess 10 https://m.eds0o0.ru/39859ef1
OBHIIEE KOJIMYECTBO 170 16

YACOB I10 ITPOTPAMME













MPOBEPSIEMBIE TPEBOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MPOI'PAMMBbI10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTaTa

10.1

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
00pa30oBaTeILHON NPOrPaMMBbI CpelHero 001ero o0pa3oBaHus

JleMOHCTpHpOBaTh Ha TpUMEpax pojib W MecTo (U3UKH B
(hopMHUpPOBaHUH COBPEMEHHOM HAyYHOW KapTUHBI MHpa, B Pa3BUTUU
COBPEMEHHON TEXHHUKH M TEXHOJOTHM, B MPAKTHUYECKON NESATEILHOCTH
JIIonen

10.2

Y4YuTHIBaTh IPAaHUIIBI IPUMEHEHHUS U3YyUYCHHBIX (PU3MUECKUX MOJETICH:
MaTepuaabHas TOYKA, MHEPIMANIbHAS CHCTEMa OTCYETA, aOCOIFOTHO
TBEPAOE TENO, UACATBHBIN Ta3; MOJICIH CTPOCHHS Ta30B, KUIKOCTCH H
TBEPIBIX TEJN, TOYEUYHBIA DSJIEKTPUYECKHM 3aps — IpU pPELICHUH
(bU3UYecKuX 3a71a9

10.3

Pacrio3znaBath Qusuueckue sBieHUs (MPOILECCHI) U OOBSICHATh UX HA
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYISIPHO-KUHETHYECKON TEOpuu
CTPOCHHSI  BEHIECTBA W  DJIGKTPOJMHAMUKH: PABHOMEpPHOE U
PaBHOYCKOPEHHOE NpPSIMOJIMHENHOEe IBU)KEHHE, CBOOOJHOE IajeHHe
TeJd, JABI)KEHHE IO OKPYKHOCTH, HHEpIUS, B3aUMOJCICTBHE TEI;
g dy3us, OpOyHOBCKOE ABUKEHHUE, CTPOCHUE KHUIKOCTEH U TBEPABIX
TeJ, U3MeHeHue 00bEMa Tell MPU HarpeBaHUU (OXJIAXKICHUH ), TETIOBOE
paBHOBEcCHE, UCMIAPEHNUE, KOHJIEHCAlMs], TJIaBJIEHUE, KPUCTAJIU3alINs,
KHUIIEHUE, BIAXXHOCTh BO3/lyXa, MOBBIIICHUE JABIEHUS ra3a MpH €ro
HarpeBaHUM B 3aKPBITOM COCYJZ€, CBS3b MEXKAYy IapaMeTpaMu
COCTOSIHMS Ta3a B U30MPOIIECCaX; IEKTPU3ALIMS TEJl, B3aUMOJICHCTBUE
3aps0B

10.4

OnuceiBaTh MEXaHWYECKOE JBIIKCHUE, WCIONb3Yysd (U3NYECKUE
BEJIMYUHBI: KOOpAWHATA, MyTh, MEpEMEIIEHUE, CKOPOCTh, YCKOPEHUE,
Macca Tena, CWIa, UMIYJIbC TeJla, KHUHETUYECKas DSHEprusd,
MOTEHIIMATbHASL DHEPrusi, MeXaHuueckas paboTa, MexaHHUYecKas
MOIITHOCTb; PY OMMCAHUH MPABMIBHO TPAKTOBATH (YU3UIECKUN CMBICIT
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAYeHHs] U €IUHUIIbI, HaXOAUTh
(dbopMyIibl, CBA3BIBAIOIINE JAaHHYIO (PU3UUYECKYIO BEIMYUHY C APYTUMU
BETTMYUHAMU

10.5

OnuceiBaTh U3y4YEHHbIE TEIJIOBBIE CBOMCTBA TEJI U TEIUIOBBIE SIBICHUS,
UCHONB3ysl (U3MYECKHe BEJIMYMHBI: JaBJIEHHWE Trasa, TeMIleparypa,
CpelHsAs KMHETHYECKas DHEPIUs XAOTHUYECKOTO IBMIKCHMS MOJIEKYII,
CPEIHEKBAIpaTUYHasi CKOPOCTb MOJIEKYJ, KOJWUYECTBO TEIUIOTHI,
BHYTPEHHSS 3Heprus, padoTa rasza, KoeQpQHUIHUEHT MOJE3HOTO AEHCTBHS




TEILUIOBOTO JBUraTess; IpU ONUCAHUU IPAaBWIBHO TPaKTOBAThH
¢Gu3N4YeCKUil CMBICT HCIIONB3YeMbIX BEIMYMH, MX OOO3HAYCHHS H
€IMHUIIBI, HAXOIUTHh (OPMYJIBI, CBSA3BIBAIOIINE JAHHYIO (PU3UYECKYIO
BEJINYUHY C IPYTMMH BEJIMUYNHAM

10.6

OnuceiBaTh HW3YUYEHHBIE DSJIEKTPUYECKHE CBOMCTBA BEUIECTBA U
JNEKTPUYECKUE SIBICHHUA (TPOIECChl), HCIMONB3YysSd (hU3HUECKHe
BEJIMYUHBI:  DJIGKTPUUECKUU  3apsl,  JBJICKTPUYECKOe  ToJie,
HamnpsHKEHHOCTh  TIOJISI, TOTEHIMAJ, PAa3HOCTh MOTEHIMAJIOB; TMpU
OTHMCAaHUU MPABUILHO TPAKTOBATH (PU3MUECKHI CMBICIT UCIIOJIb3yEeMBIX
BEJIMYMH, HMX OOO3HAUYEHUS U EIUHUIBL, YyKa3blBaTh (OPMYJIBL,
CBS3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEIMYUHY C JAPYTUMHU
BEJTMYUHAMU

10.7

aHAM3UPOBaTh (PU3UYECKHUE TIPOIECCHl W SBJICHUSA, HCIOIb3YS
¢u3nyecKkre 3aKOHbI U IPUHLIUIIBI: 3aKOH BCEMUPHOTO TArotreHus, I, 11
u III 3akonsl HploTOHA, 3aKOH COXpaHEHUsS] MEXaHWYECKOW >HEPruH,
3aKOH COXPaHEHUS MMITYJIbCA, IPUHLMI CYNEPIO3UIIMNA CHUJI, TPUHLINIL
pPaBHONpABUs HWHEPLUAIBHBIX CHCTEM OTCYETA; MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPUIO CTPOCHHUS BEIIECTBA, ra30BbIE 3aKOHBI, CBS3b
CpeIHEN KWHETUYECKOW SHEPruu TEIUIOBOTO ABMXKEHUS MOJIEKYJ C
aOCOJIIOTHOW TeMIIepaTypoi, MEepBHIi 3aKOH TEPMOAWHAMHKH; 3aKOH
COXpaHEHUsl JIEKTPUYECKOro 3apsaa, 3akoH KyioHa; mpu stom
pasnuyath CJIOBECHYIO (OPMYJUPOBKY 3aKOHA, €r0 MaTeMaTUYeCKOe
BBIpQ)KEHHUE U YCIIOBUS (TPaHMIIbI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE MPUHIUIBI ACUCTBUS MAIUH, NMPHOOPOB H
TEXHUYECKHX YCTPOMCTB;, paszauuaTh YCJIOBUSA UX 0€30macHOro
HCIIOJIb30BaHHUs B [IOBCETHEBHOM KU3HU

10.9

BBHIMOTHSTE SKCIEPUMEHTHI 110 UCCICIOBAHHIO (PH3MYCCKUX SIBICHHUN
U TIPOLIECCOB C HCIOJb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEpPEHHIA;
npu 3ToM (GOopMYIHPOBaTh MpobiaeMy (3a1ady) U THIIOTE3Y y4eOHOTro
IKCIIEPUMEHTa,  cOOMpaTb  yCTAHOBKY M3  MPEIJIOKEHHOIO
000pyI0BaHUs, IPOBOIUTH ONBIT M (HOPMYITUPOBATH BEIBOIBI

10.10

OCYH_ICCTBJ'IHTB npsMbI€ HW KOCBCHHBIC U3MCPCHUA (1)I/I3I/IIIGCKI/IX
BCJIMYHH, TIPpHU 3TOM BBI6I/IpaTB ONTUMAJIBHBIA CIIOCOO HU3MCPCHUA U
HCIIOJB30BaTh U3BCCTHBHIC MCTOIbI OLICHKN HOFpeIHHOCTeﬁ I/I3MepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXIy (QU3MUECKUMH BEJIMYMHAMHU C
UCMOJb30BAHUEM TMPSMBIX W3MEPEHUH; NpPU 3TOM KOHCTPYHUPOBATh
YCTAHOBKY, (HUKCHpPOBATh pE3yJbTaThl IOJIYYEHHOW 3aBUCHUMOCTH
¢u3nUecKUX BEJIWYHMH B BUJE TAOIUIl M TpaUKOB, JeNaTh BBIBOABI IO
pe3ysibTaTaM UCCIIEI0BAHUS

10.12

CobOmrogaTh mpaBmwia 0€30MacHOTO Tpylda TNpH  MPOBEACHUHU
UCCIICZIOBAaHUH B  paMKax y4eOHOro OKCIEpUMEHTa, Y4eOHO-




HCCHCI{OBaTCJ’IBCKOﬁ n HpOCKTHOﬁ JACATCIIbHOCTH C HCIIOJIB30BaHHUCM
M3MEPUTENBHBIX YCTPOMCTB U TaOOPaTOPHOTO 000PYI0BAHUS

10.13

Pematp pacuérHble 3aa4m ¢ SBHO 3a/laHHOM (PU3MYECKON MOJEINEIO,
UCTIONB3Ys (PM3MYECKUE 3aKOHbI M TPUHLMUIBI;, Ha OCHOBE aHAIN3a
yCIOBHSA  3aJayd  BbIOMpaTh  (U3MUECKYI0 MOJENb, BBLACIATDH
¢busnueckrue BeNUYUHBI U (HOPMYIIBI, HEOOXOIUMBIE AT €€ PelICHHUS,
MIPOBOJIUTH PACUETHI U OLIEHUBATh PEAbHOCTh MOJTYYEHHOTO 3HAYCHHS
(U3HYECKON BEITMINHBI

10.14

Pemarsn Ka4C€CTBCHHBIC 3aJa4Hu: BBICTpAanNBATb JJOIT'MYCCKHU
HCIIPOTUBOPCUUBYIO LCIIOYUKY paCCY)K,ZLCHI/Iﬁ C OHOpOfI Ha U3YYCHHBLIC
3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-I€CKI/I€ SAIBJICHUSA

10.15

Hcnonp3oBaTh mpu  pelieHUH y4eOHBIX 3a7ad  COBpPEMEHHBIE
WH(OPMALIMOHHBIE TEXHOJOTHH JJsi TOHCKA, CTPYKTypUPOBAHUSA,
WHTEPIPETAllM W TPEACTAaBICHUS y4eOHOW M HAay4YHO-TIOIMYJISPHOM
uHpOpMaLIMK, MOJYYEHHON W3 Pa3TUYHBIX MCTOYHHKOB; KPUTUYECKH
aHAJM3UPOBATh MOTyYaeMylo HH(PpOpMAITUIO

10.16

[IpuBoauTH MpUMEpPHI BKJIa/a POCCHMCKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIECCOB OKPY>KAIOILIETO
MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTUN

10.17

Hcnonb3oBaTth TeopeTHUECKHE 3HAHUSA MO (DU3MKE B IOBCETHEBHOMU
YKU3HHM JIJIs1 oOecrieueHrs 0€301acHOCTH IPH 00paIlleHnH ¢ IpudopaMu
U TEXHUYECKHMMM YCTPOWCTBAMH, [UIsl COXPAHEHUS 3J0POBbS U
COOJIOICHUS HOPM HKOJIOTMYECKOTO TIOBEJICHUS B OKpY KaroIlen cpefie

10.18

PaboTatp B rpynme ¢ BBIIOJHEHHEM Pa3IMYHBIX COIHAIBHBIX POJICH,
IUIAaHUPOBaTh ~ pabOTy  IpyHmbl, PalUOHAIBHO  pacHpeleliiTh
00s3aHHOCTM U IUIAHUPOBATh JIEATEIbHOCTh B HECTAaHIAPTHBIX
CUTyalUsiX, aJ€KBATHO OLICHMBATh BKJIAJ KaXKJ0I0 U3 YYaCTHHUKOB
TPYNIbI B pelIEHUE paccMaTprUBaeMoil mpoOIemMbl

11 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTaTa

11.1

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa30BaTeJIbLHON NPOrPaMMBbI CpeiHero o01ero od0pa3soBanus

JleMOHCTpHpOBaTh Ha TpUMEpPax poJib W MeCcTOo (U3UKH B
(hOpMUPOBAaHUH COBPEMECHHON HAy4YHOW KapTUHBI MHpA, B Pa3BUTHHU
COBPEMEHHOM TEXHHUKU M TEXHOJOTHI, B TPAKTHUYECKON AESITEIbHOCTH
JIFOJIeH, 1IEJIOCTHOCTh U €MHCTBO (PM3HUECKON KapTHHBI MUPa

11.2

VY4uTBIBAaTh IPAaHUIIBI IPUMEHEHHS U3YYSHHBIX (PU3MUYECKUX MOJETCH:




TOYEYHBIN 3JIEKTPUYECKUM 3apsl, AACpHAst MOJENIb aTOMa, HYKJIOHHAs
MO/IeJIb AaTOMHOT'O Siipa MPH peIeHNH PU3NIECKUX 3314

11.3

Pacnio3naBath ¢usndeckue siBJICHUS (MPOIECCHI) U OOBACHATH MX Ha
OCHOBE 3aKOHOB DJJEKTPOAMHAMHKHA W  KBAaHTOBOM  (DU3HKHU:
ANEKTpUYEecKasi MPOBOJUMOCTh, TEIIOBOE, CBETOBOE, XUMHUYECKOE,
MarHuTHOE JEUCTBUSA TOKa, B3aUMOJICCTBHE MAarHuTOB,
ANIEKTPOMArHUTHAS WHIYKIMS, JCWCTBHE MArHUTHOTO TIONS Ha
MPOBOJAHUK C TOKOM W JBIDKYIIMKCS 3apsjl, AJICKTPOMArHUTHBIC
KojeOaHusT W BOJHBI, TNPSMOJIMHEHHOE pACIpPOCTPAHCHHUE CBETA,
OTpaX€HWe, TpeToMIICHHE, uHTephepeHus, AuPpakius U
MOJIIpU3alusl CBETa, JAUCIIepcHs cBeTa, (HOoTodIeKTpuuecKuil r¢ ekt
(dboTtoadexr), cBEeTOBOE MaBIICHHE, BO3HUKHOBEHHE JIMHEWYATOTO
CIeKTpa aroMa BOJOpPOJAA, €CTECTBEHHAass M  HCKYCCTBEHHAas
PaOaKTUBHOCTD

11.4

OnwuchiBaTh W3yYeHHBIE CBOWCTBA BEIIECTBA  (DIIEKTPHUYECKHE,
MarHUTHBIE, ONTUYECKHE, HIIEKTPUICCKYIO POBOJIUMOCTD Pa3IMYHBIX
Cped) W DIICKTPOMArHUTHBIC SIBJICHUS (TPOIECCHI), HCHOIb3YS
¢busznueckue BEIMYUHBL:  JJIEKTPUYECKUU  3apsijl, CHla TOKa,
ANEKTPUYECKOE  HAMpsDKEHUE,  JIIEKTPUYECKOE  COMPOTUBIICHHE,
paszHocTh moreHmanos, JJIC, pabora TOka, WHAYKIHUS MArHUTHOTO
noJisi, cuia Ammnepa, cuna JlopeHua, MHAyKTUBHOCTb KaTyILKH, SHEPTUs
ANEKTPUICCKOTO U MAarHUTHOTO TIOJICH, MEPHOJ] H 9acTOTa KOJICOAHHIA
B KoJeOaTeJbHOM KOHTYpe, 3apsi W CcHjla TOKa B TIpoOIecce
TapMOHUYECKHUX  OJJCKTPOMAarHUTHBIX  KoiieOaHuii,  (okycHoe
paccTosiHUE W ONTHYECKAas CWJIAa JIMH3BI, TMPU ONMHMCAHUH TPABUIBHO
TPakToBaTh (DU3MUECKUNA CMBICT HCHONIB3YEMBIX BEIWYHH, UX
0003HAYEHHUS ¥ EAWHHUIIBI;, YyKa3bIBaTh (HDOPMYIBI, CBS3BIBAIOIINE
JTaHHYIO (PU3HUYECKYIO BETMUMHY C IPYTHMMHU BEIMYMHAMHU

11.5

OnuchIBaTh N3y4YE€HHBIE KBAHTOBBIE SIBICHUS U MPOLECCHI, UCIOIb3YS
¢u3nyeckue BEITUYUHBI: CKOPOCTh JIEKTPOMArHUTHBIX BOJH, JJIMHA
BOJIHBI M YacTOTa CBETa, BHEPrusi M HMIYJIbC (POTOHA, INEPHOA
noJlypacriazia, »HEpPrusl CBS3M AaTOMHBIX sJ€p; IpH ONHCAHWUU
MIPAaBUJIIBHO TPAKTOBATH (PU3UUECKUN CMBICI UCIIOIb3YEMBIX BEIHUHNH,
ux 00O3HAuUeHHs] W EIWHUIIBI; YKa3bIBaTh (DOPMYJIBI, CBS3BIBAIOIIUE
JaHHY0 (PU3MUECKYIO0 BEJIMUMHY C APYTMMHU BEIMYWHAMH, BBIYUCIIATH
3HaYeHHe PU3NYECKON BETUUUHBI

11.6

AHanu3upoBath (U3MUECKUE TPOLECCHl M SBJICHUS, HCIOIb3Ys
(bl/ISI/I‘-ICCKI/Ie 3aKOHBI n NPUHIUIIBIL: 3aKOH OMa, 3aKOHBI
MOCJEI0BATEABHOTO U MAPAJIEIBHOIO COEAMHEHHsS! IPOBOJHUKOB,
3akoH oy — JIeHna, 3aKOH 2JIEKTPOMAarHUTHOM MHAYKIUH, 3aKOH
MPSIMOJIMHEHHOTO pacIpOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHUS CBETA,




3aKOHBl  TPEJIOMJIEHHMS  CBETa, YypaBHEHME OWHINTEMHA  JId
dotorddekra, 3aKOH COXpPAHCHHS DHEPruH, 3aKOH COXpaHEHUS
UMIIyJIbCa, 3aKOH COXPaHEHHs JJIEKTPHUUECKOro 3apsijia, 3aKOH
COXpaHeHHsS  MacCOBOTO  4YHCla, TOCTynatel  bopa, 3aKkoH
paAMOaKTUBHOIO pacmaja; IMpuH OSTOM  pa3jinyaTh  CIOBECHYIO
(GbOopMyIHUPOBKY 3aKOHA, €0 MAaTEMaTHUYECKOE BBIPAKEHUE U YCIOBUS
(rpaHuIbl, 00IACTH) MPUMEHUMOCTH

11.7

Onpenenarb HampaBiICHUE BEKTOpa HMHAYKIIMM MAarHUTHOTO TIOJIS
MIPOBOJIHUKA C TOKOM, CUJIBI AMIiepa u cuiibl JIopenia

11.8

CtpouTh ¥ ONUCHIBATH HW300pa)K€HHE, CO3/AaBacMOE€ IUIOCKUM
3€pKajiOM, TOHKOW JIMH301

11.9

BBIMOTHATE SKCHEPUMEHTHI TI0 UCCIIEOBAHUIO (M3MYECKUX SIBICHUN
U TIPOIIECCOB C HCIIOJIb30BAaHHEM IPSIMBIX U KOCBEHHBIX M3MEpPEHHUH;
npu 3ToM (GopMyIHpOBaTh MpobiaeMy (3a1ady) U TMIIOTE3y yuyeOHOro
SKCHEpUMEHTa,  COOMpaTh  YCTAHOBKY U3  IPEAJIOKEHHOTO
000pyI0BaHUs, TPOBOAUTH OIBIT M (HOPMYITUPOBATH BHIBOIBI

11.10

OcyiecTBiATh MpsIMble M KOCBEHHBbIE H3MepeHus (pu3nueckux
BEJIMYMH; TPU STOM BBIOMpATh ONTHMAJbHBIA CIIOCOO HM3MEpEeHUs U
WCII0JIb30BaTh U3BECTHBIE METO/IbI OLIEHKU MOTPEIIHOCTEN U3MEPEHUIT

11.11

UccnenoBaTh 3aBUCUMOCTH (DU3UYECKUX BEITUYUH C UCIIOJIH30BAHUEM
NPSIMBIX ~ M3MEPEHUN; TPH ITOM KOHCTPYHPOBATh YCTaHOBKY,
(bUKCUPOBATh PE3YyJbTAThl TOJTYYEHHON 3aBHCHUMOCTH (DHU3NYECKUX
BEJIMYWH B BUC TaOJIUIl U rpadMKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM
HCCIIeJOBaHUS

11.12

CobOmomaTh mpaBwiia  0€30MacCHOTO  TpyJa IpU  I[POBEIECHUU
WCCIEAOBaHUN B paMKax y4eOHOro OSKCHepHMEHTa, Y4eOHO-
UCCIICIOBATEIILCKOW U MPOSKTHON JEATENBHOCTH C HWCIIOJIb30BaHUEM
W3MEPUTENBHBIX YCTPOKWCTB U JJAOOPaTOPHOTO 00OPYI0BaHUS

11.13

Pemate pacu€rHble 3a7a4m C SBHO 33JaHHON (PU3MUYECKOW MOJEIBIO,
UCHOJNb3ysl (PU3MYECKUE 3aKOHbI M NPUHLMUIIBI, HA OCHOBE aHaIu3a
YCIOBMSI  3aJjaud  BbIOMpATh  (PU3UYECKYI0 MOJENb, BBLACIATH
¢bu3nyeckue BeNUYUHBI U (HOPMYJIbl, HEOOXOIUMBIE AT €€ pPeLeHMUs,
IIPOBOJIUTH PAacU€Thl U OLIEHUBATh PEAIbHOCTh MOJTYYEHHOTO 3HAYCHUS
¢bu3nuecKoil BeTUUNHBI

11.14

Pemate  kadecTBeHHBIE ~ 3amadyd:  BBICTpaWBaTh  JIOTUYECKU
HEMPOTUBOPEUHUBYIO IIETIOUYKY PAaCCyKICHHUI C OMOpOoil Ha HU3yYEeHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE SABIICHUS

11.15

Hcnonp3oBaTh mpH  pelIEeHUH Yy4eOHBIX 3a7ad COBpPEMEHHbBIE
MH(OPMALIMOHHbIE TEXHOJOTMM JJIsi IOHMCKA, CTPYKTypUPOBAHUS,
UHTEpPIIPETallMd U TPEACTABICHUS y4eOHOW M HAay4YHO-TIOIMYJIAPHON




uHpOpMalLIKK, MTOTYYECHHON W3 Pa3MUYHBIX HCTOYHHKOB; KPUTUYECKH
aHAJTM3UPOBATh MOTyYaeMylo HH(POPMAITUIO

11.16

OOBSCHSITH TIPUHITUIIBI JCHCTBUS MAaIlIWH, TPHOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3nuyarh YCJIOBHUA HMX O€30MACHOTO HUCIOJb30BAaHUS B
IOBCEIHEBHOU KU3HU

11.17

[IpuBoauTh mpuUMEpPHl BKJIa/la POCCHUMCKUX U 3apyOeKHBIX YUYEHDBIX-
(GU3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE IPOLIECCOB OKPYIKAIOIIETO
MUDA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI

11.18

Hcnonb30BaTh TEOpETHMUECKUE 3HAHUSA MO (DU3MKE B IOBCEIHEBHOMU
YKU3HH JIJIs1 oOecrieueHrs 0€30MacHOCTH IPH 00palleHnu ¢ IpudopaMu
U TEXHUYECKHMH YCTPOHCTBAMHM, JUII COXPAHEHUS 370POBbS H
COOJTIOICHHS HOPM HKOJIOTMYECKOTO TIOBEJICHUS B OKpY KaloIlen cpeie

11.19

PaGorare B rpyIe ¢ BBITIOJHEHUEM PA3IMYHBIX COLUATBHBIX POJICH,
IJIAaHUPOBaTh  pabOTy  TIPYMNIbl,  PAMOHAIBHO  paclpenemsiTh
00SI3aHHOCTH ¥ IUIAHUPOBATh JICSITEIIBHOCTh B HECTAaHJAPTHBIX
CUTyaIusIX, aJeKBaTHO OIICHWBATh BKJIAJ KaXKJOTO0 W3 YYaCTHUKOB
TPYNIbI B pellIeHUEe paccMaTpruBaeMoil mpoOaemMbl




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KITACC

Kon

Koa nposepsiemoro
pa3jiena  3JieMeHTa

IIpoBepsiemblie 3JIeMeHTHI CO/IeP:KAHUS

OU3NKA 1 METObI HAYYHOI'O IIO3HAHH A

1.1

®dusuka — Hayka o npupone. Hayunsie meTonasl
MO3HAHUS OKPY’KaroIlEero MUpA. Ponb
DKCIIEPUMEHTA U TEOPUHU B INPOLECCE MO3HAHUSA
PUPOJIbI. DKCIEPUMEHT B QU3HKE

1.2

MogenupoBanue  (QU3MYECKUX  SBICHUH H
npoueccoB. Hayunble runotessl. Puznueckue
3aKOHBl M TEOpUU. ['paHMIBI TPUMEHHUMOCTH
¢uznyeckux 3aKoHOB. [IpUHLIMII COOTBETCTBUS.
Ponb u wMecto ¢usuku B (HOpMUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTUHBI MHpA, B
IIPAKTUYECKOMN AEATEIbHOCTH JIFOAEH

MEXAHUKA

KMHEMATHUKA

2.1.1

MexaHndueckoe JABUXXCHUC. OTHOCHUTENLHOCTD
MeXaHu4uecKoro asmkeHus. Cucrema OTCUETA.
TpaekTopust

[lepemernienue, CKOpoCTh (CpedHsisi CKOPOCTb,
MT'HOBEHHAasI CKOPOCTbD) u YCKOpEHHUE
MAaTepHAIIbHOM TOYKHM, MX MPOEKUWHA HA OCH
cuctembl KoopauHat. CIIO)KEHHE MepeMenIeHUun
U CIIOKEHUE CKOPOCTEH

2.1

PaBHOMepHOE 51 PaBHOYCKOPEHHOE
IIPSIMOJIMHETHOE IBUKCHUE. I'padpuxu
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUS,
IIyTH U NEPEMEIICHHUS] MaTepUaIbHON TOYKU OT
BPEMEHU

CBo0OoHOe majieHne. Y CKopeHne cBOOOHOTO
ImaaCHUsA

KpuBonuneiinoe  nBmxenue. PaBHomepHOE
JBUOKEHUE MaTepUAIbHON TOYKHU o
OKPYKHOCTU. YTJIOBasi CKOPOCTb, JIMHEMHAs
CKOpOCTb. [Iepuon u 4acToTa.
LleHTpOoCTpEMUTENIBHOE YCKOPEHHE




Texnuueckue YCTPOWCTBA: CIIUJIOMETD,
JBUKCHHE CHaps[OB, LIEMHBIE U PEMCHHBIC
nepenavu

[TpakTrdeckue paboThl. FI3MepeHre MrHOBEHHOM
ckopoctu. MccienoBanue COOTHOLIECHUS MEXIY
Iy TSIMH, IIPOMACHHBIMU TEJIOM 3a
IIOCJIEIOBATEIbHBIE ~ PAaBHBIE  NPOMEXYTKH
BPEMEHH IIPU DPABHOYCKOPEHHOM JIBH)KCHUH C
Ha4yaJIbHOU CKOPOCTBIO, paBHOM Hyt0. M3yuenne
JBIDKCHMSI IDAapUKa B BS3KOM  JKHIKOCTH.
N3yuenne  JOBUXKEHUS  Telna, OpOILIEHHOIO
TOPU30HTAJILHO

2.2

JNHAMUKA

2.2.1

ITpunuun orHocutensHOCTH ['amunes. Ilepsbiit
3akoH Hbrorona. MHepuuanbHble CHUCTEMBI
oTcyéra

222

Macca tena. Cuna. [TpuHumn cyneprno3uiuu cui

223

Bropoi1 3akon HplooTOHa U1 MaTepualbHOU
TOYKH B MHEpImanbHoU cucteme orcuéta (MCO).
Tpernit 3akoH HproTOHa &1 MarepuanbHBIX
TOYEK

22.4

3aKkoH BceMHUpPHOro TsAroreHus. Cuia TKECTH.
[lepBas kocMuueckasi CKopocTb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHuUs
CKOJNIb)KEHUST W CWIa  TPEHUs  TOKOS.
Koaddumment tpenus. Cuma coOmpoTHBICHUS
IIPU JIBUKEHUH TeJa B )KUIKOCTH WJIH rase

227

HOCTyHaTGHBHOG W BpallaTCIbHOC JIBUKCHHC
a0CoOJIIOTHO TBEPJOTO TeJa

2.2.8

MOMEHT cWiIbl OTHOCHUTEIBLHO OCH BpalllCHUS.
Ilmeyo cunbl. YciioBHS paBHOBECUS TBEPIOIO
tena B ICO

229

TexHuueckue  yCTpOICTBA: MOIIUITHUKH,
JBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB

2.2.10

[Ipaktudeckue paboTel. M3ydeHune ABMKECHUS
Opycka 10 HaKJIOHHOM IIOCKOCTH IO
JIEMCTBUEM HECKOJIbKUX cui. HccienoBanue
3aBUCUMOCTH CWJI YNIPYTOCTH, BO3HHMKAIOIINX B
nebopMUpyeMoOil  MpYy>KUHE H  PE3UHOBOM




o0Opa3le, OT BeIWYMHBI HX JAedOopMalHH.
HccenenoBanue yciioBUH pPaBHOBECHS TBEPIOIO
TeJla, UMEIOLIETr0 OCh BPALLCHUS

3AKOHBI COXPAHEHNMA B MEXAHUKE

NMmynsC  MarepuasbHOM  TOYKH, CHCTEMBI

2.3.1 MaTepHAIbHBIX TOYEK. WMmmynbc cuibl u
M3MEHEHHE UMITyJIbca Tela
)32 3akoH coxpaHeHus wumnyiasca B HCO.
o PeakTHBHOE JIBUKEHUE
233 Pabora cuibl
234 MOIITHOCTE CHIIBI
)35 Kunerndeckasi SHEprusi MaTepHalbHON TOYKH.
o Teopemao KMHETHYECKOM IHEPTUH
[TorenumansHas  sHeprus.  [loTeHuManbHas
236 SHEprusi ynpyro neGopMHpOBaHHOW MPYKUHBI.
23 o [loreHuuanbHass ~ dHeprusi  Tena  BOJIM3M
MOBEPXHOCTH 3eMITN
[ToreHIMaNbHBIE W HEMOTSHITMAIBHBIC CHIIBL.
37 CBs3p  palbOTHl  HEMOTEHIHMAIbHBIX CHJI C
o W3MEHEHHUEM MEXaHUYECKOW PHEPIHMU CUCTEMBbI
Tel. 3aKOH COXpaHEHHs] MEXaHUYECKOW YHEPTHH
2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHUS
3.9 TexHuyeckue yCTpPOWCTBA: JIBUKEHUE pAaKeT,
o BOJIOMET, KOTIep, MPY>KUHHBINA MUCTONET
[IpakTnueckue pabGoTbl. M3yueHnue  cBs3u
23,10 CKOpPOCTEl Teln Tpu  HEYmpyroM  yaape.
o HccnenoBanne  cBsi3u  pabOThl  CHUJIBI  C
M3MEHEHHEM MEXaHWYEeCKOW SHEPTUU Telna
3 MOJIEKVJISIPHAS ®U3UKA 1 TEPMOAMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH
OcHoBHBIE MTOJIOKCHUS MOJIEKYJISIPHO-
311 KMHETUYECKON Teopun. BpoyHOBCKOE IBUKEHUE.
o Juddysus. Xapakrep JIBYDKEHUS u
31 B3aMMOJICHCTBHSI YACTHI] BEIIECTBA
' Moenu cTpoCHHS Ta30B, JKUTKOCTSH U TBEPIBIX
3.1.2 TEJI 1 00BSICHEHNE CBOICTB BEI[ECTBA HA OCHOBE
STHUX MOJEJIer
313 Macca  monexyn. KosmuectBo — Bemecrtsa.

[TocTostHHast ABoraapo




TemmoBoe paBHOBecue. Temmeparypa u €€
n3mepenue. lllkana remneparyp Llenscus

MOI[eJ'IB nacaJIbHOI'O I'a3a. OcHOBHOE YPaBHCHHUC
MOHCKYJIHpHO—KHHeTI/I‘lCCKOI}’I TCOpHUU
NACAJIBHOIO ra3a

AOcomoTHas TeMmeparypa Kak Mepa cpeaHeiu
KMHETUYECKOW SHEPruu TEIUIOBOTO JIBHKEHUS
yactui] raza. [llkana temneparyp KenpBuna

VpaBuenne Knanelipona — MenneneeBa. 3akoH
JanproHa

["a3oBbie 3akoHBI. M3omporiecchl B HICaTbHOM
ra3¢ C IIOCTOAHHBIM KOJIHUYECCTBOM BCUICCTBA:
u30TepMa, U30X0pa, u300apa

TexHuueckue yCTpOWCTBA: TEPMOMETD,
OapomeTp

3.1.10

[TpakTnueckue pabotel. M3mepenue wmacchbl
BO3JyXa B KJAacCHOW KomHate. McciemoBaHue
3aBUCUMOCTH MEXAY IapaMeTpaMu COCTOSIHUS
pa3pexKEHHOTo Tras3a

3.2

OCHOBbI TEPMOJAMHAMUKN

3.2.1

TepMmoanHaMu4eckasi CHCTeMa. BHYTpeHHss
DHEPIus TEPMOJUHAMUYCCKOW CHCTEMBI U
CII0CO0BI €€ NU3MEHEHHUS

3.2.2

KonuyectBo TemmoTsl W paborta. BHyTpeHHSS
SHEPrusi OJJHOATOMHOIO UAEAIBLHOTO ra3a

323

Buasl  Temonepegaun:  TEIIONPOBOIHOCT,
KOHBEKIIMA, H3IydeHue. TemmoéMKOoCTh Tena.
VnaenpHas TEIUIOEMKOCThL BellecTBa. Pacuér
KOJIMYECTBA TETUIOTHI MPHU TEIJIoNepeave

324

IlepBbiil 3ak0H TepMoauHaMuKU. I[IpumeneHue
IIEPBOTO 3aKOHa TEPMOAUHAMUKHU K
u3zonpoueccam. ['paduueckas uHTEepHpeTanus
paboThI Taza

3.2.5

TeruoBble  mamuHbl.  [IpuHIUMIBL  gelcTBUSA
TEIIOBBIX MamuH. [IpeoOpa3oBanust sHepruu B
TEIUIOBBIX MammHax. KoaduimeHT moie3Horo
nevictBust (manee — KIIJI) TenioBoil MamiuHBI.
[uxn Kapuo u ero KIIJ]

3.2.6

Bropoii 3akon Tepmoaunamuku. Heobpatumoctsb
MPOLECCOB B MpUPOAE. TEmIoBbIE IBHUIATEIIH.




DKosornyeckre npoodaeMbl TEIIOIHEPTeTHKU

TexHuueckue YCTpOICTBA: JIBUTATENh
3.2.7 BHYTPEHHETO CrOpaHus, OBITOBOM XOJIOIUIHHUK,
KOHIUIIHOHED
308 [TpakTnueckue pabotel. M3MepeHue ynenbHON

TETIOEMKOCTH

AT'PET'ATHBIE COCTOAHNMA BEHIECBA. ®A30BbIE I[TEPEXO/IbI

[TapooGpazoBanue u KoHAeHcarus. Vcmapenue
u KUIICHUE. VY nenbHas TEeIUioTa

331 napooOpa3zoBaHMs. 3aBUCHUMOCTb TEMIEpaTyphbl
KUTICHUSI OT JJaBJICHUS
330 AOcomoTHasT M OTHOCHUTENbHAs BJIAXKHOCTD
o BO31yxa. HachleHHBIH map
Teépnoe teno. Kpucramumyeckue u amopgHbIe
333 Tena. AHM30TPOIUS CBOMCTB  KpPUCTAJIJIOB.
33 Kunkue kpucramisl. CoBpeMeHHbIE MaTEpPHAIIBI
334 [InaBnenne u  KpUCTaIU3alMs. Y IenbHas
o TerioTa miasienus. Cyonumanus
3.3.5 YpaBHeHuUe TEII0BOro OanaHca
TexHuueckue  yCTpOMCTBA:  TUTPOMETp U
33.6 IICUXPOMETP, KaJIOpUMETP, TEXHOJIOTUU
o MIOJTyYCHUsI COBPEMCHHBIX MATCpPHAIOB, B TOM
YHclie HAHOMaTEePHaJioB, U HAHOTEXHOJIOTUU
337 [IpakTuyeckue pabotbl. M3MepeHne BIaXXHOCTH
o BO3IyXa
4 SJIEKTPOANHAMUKA
SJIEKTPOCTATUKA
411 DnekTpu3anus Tel. JIeKTpUuueckuid 3apsa. [Ba
o BUJIA DJIEKTPUUYECKUX 3aPsI0B
4.1.2 IIpoBOIHMKY, TUAIIEKTPUKH U MOTYTPOBOAHUKH
4.13 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
4.14 B3aumogeiicTBue 3apsanoB. 3akoH Kynona
4.1 DneKTpuyeckoe oJe. HarnpsxénnocTs
4.1.5 AJIeKTpudecKoro nojs. [IpuHumn cynepno3uumy.
JInHuy HanPSKEHHOCTH DIIEKTPUYECKOTO OIS
416 PaGota cun  3IEKTPOCTAaTHUECKOTO  IOJIS.
o [Torennuan. Pa3HOCTh NOTEHIMAIOB
417 [IpoBOAHMKM M JHANEKTPUKH B TMOCTOSIHHOM

AIIEKTPUYECKOM TnoJe. JusnexTpudeckas




MMPOHUITACMOCTb

DJEKTPOEMKOCT. Konnencarop.
4.1.8 ONEKTPOEMKOCTh  IIJIOCKOTO  KOHJIEHCATOpA.
DHeprus 3apsHKEeHHOT0 KOHACHCATOpa
Texauueckue yCTpOIiCcTBa: 3JEKTPOCKOTI,
419 AIIEKTPOMETpP,  IJEKTpOCTaTHYecKas  3alluTa,
o 3a3eMIIEHHE DIIEKTPOIIPUOOPOB, KOHIEHCATOP,
KCEPOKC, CTPYUHBIN IPUHTEP
41.10 IIpakTnueckue paboTBhL. N3smepenune

ANMEKTPOEMKOCTH KOHICHCATOPA

4.2

IIOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

4.2.1

VYcnoBus CyIIECTBOBAHUSA HOCTOSIHHOT'O
anekTpuueckoro Ttoka. Mcrounuku Ttoka. Cuia
TOKa. IloCTOAIHHBIN TOK

422

Hanpspkenue. 3akon Oma 17151 yyacTka 1enu

423

QHCKTpI/I‘leCKOG COIIPOTUBJICHHC. YaenpHOE
COIIPOTUBJICHUC BCIICCTBA

4.2.4

HOCJ’I@I{OB&TCJ’IBHOC, napaajiCJIbHOC, CMCUHIAHHOC
COCAMHCHHUEC ITPOBOJHUKOB

4.2.5

Pabora snexrpuyeckoro toka. 3akoH J[xoyms —
Jlenna

4.2.6

MoIHOCTh SJICKTPHUYCCKOI'O TOKA

4.2.7

anekTpoaBwkymas cuwia (mamee — OAC) u
BHYTPCHHEC COIPOTUBJIICHUEC HCTOYHHWKA TOKa.
3akon Oma 11 TOJIHOM  (3aMKHYTOM)
aneKkTpuyeckoi 1ienu. KopoTkoe 3amMpIkaHue

4.2.8

DNeKTpOHHAs [IPOBOJAUMOCTH TBEPABIX
METaJIJIOB. 3aBUCUMOCTh COTIPOTUBIICHUS
METaJIJIOB oT TeMIIePaTypBhl.
CBepXIpoBOAMMOCTD

4.2.9

OneKkTpuueckuii Tok B Bakyyme. CBoiicTBa
AJIEKTPOHHBIX MTYyYKOB

4.2.10

[TonynpoBonuuku. CoOcTBEHHast U NMPUMECHAs
IIPOBOAMMOCTH MOIYIIPOBOAHUKOB. CBONCTBA p-
n nepexopa. [TomynpoBoaHNKOBBIE TIPUOOPHI

4.2.11

DINIeKTPUUYECKUI TOK B AJIEKTPOIUTAX.
DNEKTPOIUTHYECKAs JUCCOLUAIUS. DIEKTPOIIN3

4.2.12

DneKTpuuecKuil Tok B razax. CaMOCTOSITeIbHBIN




Y HECAMOCTOSATEIbHBIN pa3psad. Pasnuunbie TUIIBI
CaMOCTOATENBHOTO pa3pana. Monuus. [lnazma

4.2.13

TexHnueckue YCTpOMCTBA: amIepMerp,
BOJIBTMETP,  pEOCTaT,  HCTOYHUKH  TOKa,
AIIEKTPOHArpeBaTeIbHbIE npudopHl,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP
COINPOTHUBIICHUS, BAKYYMHBII U0, TEPMUCTOPHI
1 (pOTOPE3UCTOPHI, MOTYIPOBOJHUKOBBIN IHO,
rajbBaHHKa

4.2.14

[TpakTuyeckue paboTel. M3yueHne cmemaHHOro
COEJMHEHUS PE3UCTOPOB.

N3mepenne OJIC uncTOuHMKA TOKa U €ro
BHYTpEHHero comnporusieHus. HabOmonenue

AIIEKTPOIIH3A

11 KJTACC

Kon
pasnena

4

Koanposepsiemoro

3JIEMEHTA

IIpoBepsieMbie 3JIeMEHTbI COIEPKAHUSA

SJIEKTPOAMHAMUKA

4.3

MATHUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S MHAY KW A

4.3.1

IlocTostHHBEIE  MarHuThl. B3auMoJencTBUE
HOCTOSIHHBIX MAarHUTOB

43.2

MarnutHoe  moisie.  Bexkrop — MarHuTHOU
nHaykuud. Ilpuanun cynepnosuuuu. JlnHun
MarHuTHoM wuHAykuuu. Kapruna swmHuH
MAarHuTHOM WHAYKUUU TOJSA ITOCTOSHHBIX
MarHuTOB

433

MarnuTHoe 10jie TMPOBOJHUKA C TOKOM.
KapTI/IHa JIMHUM  TOasS AJIMHHOI'O  [IPAMOTO
NPOBOJHUKA W  3aMKHYTOTO  KOJIBLIEBOTO
IMPpOBOAHMKA, KATYHIKK C TOKOM. OmnbIT
Opcrena. BsaumopeiicTBue NpPOBOJHUKOB C
TOKOM

4.3.4

Cuna Amnepa, €€ MOyJIb U HAaIIPaBJIEHUE

4.3.5

Cuna JlopeHia, e€ MOIyJib W HamlpaBJICHUE.
JBrxeHue 3apsKEHHOU YJACTUILILI B
OJIHOPOJTHOM MarHuTHOM moje. Pabora cumibl




Jlopenua

4.3.6 SIBiIeHME PIIEKTPOMArHUTHOW UHAYKIUU
4.3.7 IToTok BEeKTOpa MArHUTHON MHAYKLIUN
433 OJIC uHaykiuu. 3aKOH 3JIEKTPOMArHUTHOM
o uHaykimn Papanes
BuxpeBoe  anextpuueckoe mome. IJIC
43.9 WHAYKIUH B TPOBOJHHUKE, JBIDKYIIEMCS
o MOCTYIATEbHO B  OJHOPOJHOM MAarHHTHOM
nosne
4.3.10 [IpaBusno Jlenma
4311 NuaykTuBHOCTE.  SIBIEHUE CAMOUHIYKITHH.
o DJIC caMOMHAYKIUH
4.3.12 DHeprus MarHUTHOTO MOJIS KaTYLIKU C TOKOM
4.3.13 DJEKTPOMarHuTHOE I10J1€
TexHudeckne  yCTpOMCTBA:  ITOCTOSIHHBIE
4314 MarHmThbl, ANEKTPOMAarHUTHI,
o AJIEKTPOIBUTaTENb, YCKOPUTENH
AJIEMEHTAPHBIX YaCTHII, MHAYKIIMOHHAS TIeYb
[IpakTHueckue paboTBhL. N3yuenne
MarHMUTHOTO TOJS  KaTyIIKM C  TOKOM.
4.3.15 Uccnenosanue IEUCTBUA IOCTOSIHHOT'O

MarouTa Ha paMKy C TOKOM. I/ICCJ'ICI[OBaHI/Ie
SABJICHUA BHGKTpOMaFHHTHOﬁ HHAYKOUN

KOJIEBAHUA 1 BOJIHBI

5.1

MEXAHUYECKUE N OSJIEKTPOMAI'HUTHBIE KOJIEBAHU A

Komnebarennuas CHCTEMA. CB00OOIHBIE
KoneOanusi.  ['apMoHHMUYeckue  KoyieOaHuUs.
Ileprion, wyacrtota, ammuTyga u  (dasa
KoJIeOaHMH

[IpyxxvHHBIH  MadATHUK. MaTtemaTudecKkun
MasATHHUK

5.1.3

YpaBHeHHE  TapMOHHYECKHX  KOJICOaHHIA.
Kunematuueckoen IWMHAMHYECKOE OMNMCAHUE
KOJIE0ATEIHLHOTO ABMKEHUS

5.14

[IpeBpaiieHie 3HEPruM MPU TAPMOHUYECKHX
koneOanusax. CBsi3b aMIUIUTYABI KoOJeOaHUI
HCXOHHOﬁ BCINYHHBI C AMINIMTYy IaMU
KoJIeOaHUl e€ CKOPOCTH M YCKOPEHHS

KonebaTenpHbIii KOHTYD. CBoOopanbIe




SJICKTPOMArHUTHBIC KOHe6aHI/Iﬂ B HUACAJIBHOM
Koe0aTeIbHOM KOHTYpe. AHAJIOTHS MEXKIY
MCEXaHUYCCKUMN n 3JICKTPOMAariuTHBIMHA
konebanusimu. @opmyna TomcoHa

5.1.6

3aKOH COXpaHEHUS OHHEPrHH B UACATHHOM
Kos1e0aTeIbHOM KOHTYPE

BriHyX1eHHBIE MEXaHWUYECKHE KOJIeOaHMUs.
Pe3onanc. Pe3zonanchas KpHBasl.
BoinyxaeHHbIC AIEKTPOMAarHUTHBIE
KoJIe0aHMUsL.

[IepemeHHBII TOK. CunyconanbHbIA
MePEMEHHBIN TOK.

MOoOMHOCTh NEPEMEHHOTO TOKA. AMIUTUTYAHOE
U JCUCTBYIOLIEEC 3HAYEHUE CWIbI TOKA U
HanpsHKEHUs

5.1.10

Tpancdopmarop. IIpousBoacTso, nepenada u
noTpeOieHue  AJIEKTPHUYECKON JHEPIUH.
DKOJIOTHYECKHE PHUCKU TpU IPOU3BOJICTBE
JNEKTPUIECKON JHEPruu. Kynerypa
HCIIOJIb30BaHUs AIEKTPOIHEPI U B
IIOBCEIHEBHOM XKU3HU

5.1.11

Texuuueckue  ycTpoiictBa:  ceiicmorpad,
BIEKTPUYECKUI 3BOHOK, JINHUHA
JJEeKTpoIepesad

5.1.12

[IpakTnueckue paboThL. Hccaenosanue
3aBHCHMOCTH TIEpHOAA MaJlbIX KOJeOaHMi
rpy3a Ha HUTHU OT AJIMHBI HUTHU U MACCHI rpy3a.
HccnenoBanue mepeMeHHOTO TOKA B LIENU U3
MOCIEA0BATEIBHO COCTMHEHHBIX
KOHJICHCATOPa, KaTyIIK! U PE3UCTOPA

52

MEXAHUWYECKUE U SJIEKTPOMAT'HUTHBIE BOJIHBI

Mexanndeckue BOJTHBI, YCIIOBHSI
591 pacnpoCcTpaHeHHUS. ITepuon. CxopocThb
o pacnpocTpaHeHUs u JUTMHA BOJIHBI.
[Tonepeunble ¥ MPOIOILHBIE BOJTHBI
591 ###Par### Wurtepbepenuus u  audpaxuus
o MEXaHHYECKUX BOJTH
593 3Byk. CkopocTh 3Byka. [I'pOMKOCTH 3BYyKa.
o Beicora Tona. TemOp 3Byka
5.2.4 DJIEKTPOMarHuTHbIE BOJIHBI. YcnoBust




U3JIy4eHUS AJIEKTPOMATrHUTHBIX BOJIH.
B3anmHuas opuenranus BektopoB E, B u U B
JJIEKTPOMArHUTHOM BOJIHE B BaKyyMe

525

CaoiicTBa 3JE€KTPOMAarHUTHBIX BOJIH:
OTpa)KeHHEe, MpEJOMJICHHE, MOJspu3aLus,
mudpakius,  uHTepdepeHuus.  CKOpOCTb
AJIEKTPOMArHUTHBIX BOJIH

5.2.6

[IIxana AIEKTPOMArHUTHBIX BOJIH.
[IpumeHeHne SJIEKTPOMAarHUTHBIX BOJH B
TEXHHKE U OBITY

5.2.7

[IpyHUMIIBI  paAMOCBA3M U TEJIEBUICHMS.
Pannonokanus. DEeKTpOMarHuTHOE
3arpsi3HEHUE OKPYXKaroIel cpeibl

5.2.8

TexHudeckue  yCTpPOMCTBA:  MY3bIKaJIbHBIC
MHCTPYMEHTBI, YJIbTPa3BYKOBasi AMArHOCTHKA
B TEXHUKE u MEJIULIUHE, pazap,
PaguoONpUEMHUIK, TEJIEBU30p, AQHTEHHA,
tenedon, CBU-neun

53

OIITHUKA

5.3.1

[IpsmonuHeliHOE pacnpoCTpaHEHUE CBETa B
oZHOpoaHOM cpene. JIyu cBeTa

532

OtpaxeHue cBeTa. 3aKOHbI OTPAXKEHUS CBETA.
[TocTpoenue n300paxxeHui B IIIOCKOM 3epKajie

533

[Ipenomiienne cBeTa. 3aKOHBI MPEIOMIICHUS
CBeTA. AOCONIOTHBIN IOKa3areib
MPEIIOMIICHUS

534

[Tonnoe BHyTpeHHee oTpaxenue. [IpenenbHblii
YTOJI TIOJIHOTO BHYTPEHHETO OTPAXKEHUS

535

Hucnepcust cseta. CroxHbIM cocTaB 0enoro
ceera. [IBer

53.6

CoOuparomiie M pacceuBalOIIUE  JIMH3BIL.
Tonkasa unmu3a. DOKYyCHOE pacCTOSHUE H
ONTUYECKask cuiia TOHKOW JuH3bl. [locTpoenue
n300paxeHui B coOuparonmx u
paccenBaronux JauH3ax. @dopmysia TOHKOM
JIMH3EL. YBelIMUYeHUE, JaBaeMoe JIMH30H

5.3.7

IIpenensl NPUMEHHMOCTH TIE€OMETPUYECKOU
ONTHUKHU

5.3.8

WuTepdepenius CBeTa. KorepentHsie
HUCTOYHUKHU. YcnoBus HAOI0IeHUS




MaKCUMyMOB u MHHHUMYMOB B
UHTEPPEPEHIIMOHHOH  KapTUHE OT  JBYX
CUH(a3HBIX KOT€PEHTHBIX HCTOUHUKOB

Judpakmus ceera. udpakiponHas penérka.
YcnoBue HaOMONEHUS TJIaBHBIX MaKCUMYMOB

539 OpH MaJCHUH MOHOXPOMATHYECKOTO CBETa Ha
I(QPAKIIUOHHYIO PEIETKY
5.3.10 [Tonspuzanus cBera
TexHudeckne  yCTpOMCTBA:  OYKM, JIyIa,
5311 doroanmapar, NPOCKIMOHHBIA  ammapar,
o MHUKPOCKOII, TEJICCKOI, BOJIOKOHHAs OITHKA,
Iu(pakMOHHas peIéTKa, MOJIIpOUs
IIpaxTueckue paboThI. N3smepenue
5312 nokasarenst npenomieHus. Mccrnenosanue

CBOMCTB n300pakeHuii B tnuH3ax. Habmonenue
JTUCTIEPCUH CBETA

BJIEMEHTAHI CIIELITUAJILHOM TEOPUU OTHOCUTEJILHOCTU

6.1

['panunubl  NPUMEHUMOCTH  KJIACCUYECKOMU
MEXaHUKH. [Toctynatsl TEOpUHn
OTHOCHUTENFHOCTU: WHBApUAHTHOCTH MOJYJIsS
CKOPOCTH CBE€Ta B BaKyyMme, MPUHIUI
OTHOCUTEILHOCTH DUHIITEHHA

6.2

OTHOCHUTENHLHOCTD OOIHOBPEMCHHOCTH.
33MCI[J'I€HI/IC BPCMCHHU U COKpPAIICHUC JJINHBI

6.3

DHeprusi ¥ UMIYJIbC CBOOOHON YaCTHUIIBI

6.4

CBs3p Macchl C DHEPrUeH W HUMITYJIHCOM
CBOOOJHOM  4YaCTUIBL.  DHEPrusi  IOKOS
CBOOOIHON YaCTULIBI

KBAHTOBA ®U3UKA

7.1

3JIEMEHTBI KBAHTOBOU OITTUKN

7.1.1

®otonsl. @opmyna I[limanka cBsA3M SHEpPruu
(doTOHA ¢ ero 4acToTOi. DHEPrusi U UMITYJIbC
¢dotoHa

OtkpeiTHE W wuccienoBanne ¢otodrddexra.
OnbIThI AT. Crosnerosa. 3aKOHBI
dhotodrddekra

VYpaBuenue OiHmTeHa 111 QoTodpdekra.
«Kpachnas rpanuna» ¢portospdexra

JaBnenue cera. OnbiTel [1.H. JIeOGenena




7.1.5

XUMHYECKOE NENCTBUE CBETA

TexHnudeckne  ycTpocTBa:  (POTORIEMEHT,
doTonatuuk, conHeuHas 6aTapesi, CBETOIUOT

7.2

CTPOEHUE ATOMA

7.2.1

Monens aroma Tomcona. Onbitel Pesepdopna
10 UCCIIEIOBAHUIO CTPOCHHUS aTOMa.
[ImanerapHas MoJenp aToMa

7.2.2

[Toctynatel bopa. M3ny4yenue u morionieHue
(GOTOHOB mpu mepexoje aroMa C OIHOIO
YPOBHS SHEPruu Ha JApyroi. Bumel crekTpos.
CrniexTp ypOBHEH HEpruu aToma BoJ10poJa

7.2.3

BonHoBEIe cBoiicTBa 4acTull. BOJHBI 1€
bpoiina. KopnyckyisipHO-BOJHOBOU JTyasiU3M.
Jludpakiys 3JeKTPOHOB Ha KpUCTaIIaxX

7.2.4

CrioHTaHHoe H BBIHYKACHHOC HW3JTYy4YCHHC.
Y cTpoiicTBO U IPUHIUTT PAOOTHI Jlazepa

7.2.5

TexHudeckue yCTpOUCTBA:  CHEKTPaJbHBIN
aHain3 (CHEKTPOCKOIl), Jia3ep, KBAaHTOBBIN
KOMIIBIOTED

7.2.6

[TpakTuueckue paboTHI. Ha6nronenue
JMHEWYaTOro CIEeKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoasl  HaOMIOAGHUA U PETUCTPALMU
AJIEMEHTAPHBIX YaCTHII

7.3.2

OTKpbITHE paINnOaKTUBHOCTH. OnbIThI
Pesepdopna mo ompeneneHuro  cocraBa
PAaIMOAKTUBHOIO  M3JIY4YCHUS. CaoiicTBa
anbda-, Oera-, ramMMma-u3iaydeHus. BrnusHue
PaIrOaKTUBHOCTH Ha KUBbIE OPTaHU3MBbI

7.3.3

OTtkpeITHE TIpOTOHA M HeUTpoHa. HykioHHas
Mozeinb siapa ['eitzenOepra — Banenko. 3apsin
anpa. Maccosoe uncio sapa. M3oromnst

7.3.4

Anbda-pacmia. DIeKTPOHHBIN U MO3UTPOHHBIHN
Oera-pacnian.  ['amma-m3nyuenue.  3akoH
palMoaKTUBHOTO pacrajaa

7.3.5

DHeprusi CBs3M HYKIIOHOB B siipe. SlnepHble
cuibl. Jleekt macchl saapa

7.3.6

Anepueie peakiuu. JleneHue u CUHTE3 siAEp

7.3.7

SAnepubiii peaktop. TepMmosaepHBIi CHHTES.




[IpobnemMbl ¥ HEPCHEKTHBBI  SAEPHOM
OHEPrETHKHU. DKOJIOTHYECKHE aCIEKThI
SIEPHOM SHEPreTUKH

7.3.8

DneMeHTapHbIe YaCTHIIBI. OTtkpbITHE
IO3UTPOHA. OyHIaMEeHTaIbHbIE
B3aUMOJIEVCTBUS

7.3.9

TexHuueckre yCTpOMCTBaA: TO3UMETP, KaMepa
Bunscona, simepHblil peaktop, aToMHas 6oM0Oa

7.3.10

[TpakTudeckue paboTel. MccaenoBanue TpEeKoB
yacTull (110 TOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mHoro nHeba. Co3Besnus, spKue
3BE3/1bl, INIAHETHI, UX BHIMMOE IBHKECHHE

8.2

Conneynas cucreMa. IlmaHeTel  3eMHOI
rpynibl. [1aHeThI-TUraHThl U UX CITyTHUKH,
KapJIMKOBBIC IUIQHETEI. Marjslie Tena
CoJIHEYHOM CUCTEMBI

8.3

Comnnre, porocdepa u armochepa. ConHeunas
AKTUBHOCTH

8.4

Uctounuk suepruu CosHia v 3BE311

8.5

3BE3/1bI, X OCHOBHBIC XapaKTEPUCTUKHU: Macca,
CBETUMOCTb, paaMyC, TEMIIeparypa, HX
B3aUMOCBA3b. JlmarpamMma «CHEKTpaJbHBINA
KJacC — CBETHMOCTBb». J3BE3IBI TIJIABHOHU
IMOCJIEIOBATEILHOCTH. 3aBUCHUMOCTE «Macca —
CBETHUMOCTBY I 3BE3 TJIaBHOM
MOCJIEI0BATEIbHOCTH

8.6

BuyTtpennee crpoenue 3BE3a. CoBpeMEHHbIE
IPEICTAaBICHUS O  NPOUCXOXKICHUU  H
somonn ConHna u 3BE34. OTambl JKU3HH
3BE3T

8.7

Mneunsiii  Ilyte — Hama [amakrtuka.
CrmpanpHas CTPYKTypa l'amakTHky,
pacnpeneneHre  3BE31, raza M IbUIM.
ITonoxenue u aeukenne CoiHila B I'amakTuke.
Ilnockas wm  cdepuueckas  MOACHUCTEMBI
I'anakTukmn

8.8

Tunbl ramakTuk. PaguoranakTuku M KBas3aphl.
UEpHbie AbIpBI B sipax rajlaKTUK

8.9

Bcenennas. Pacmupenne Bceenennoil. 3akoH




Xabb6na. Paszberanue ramaktuk. Bospact u
panuyc BeenenHoi, Teopus bosbioro B3peiBa.
Mogenps «ropsiueii Becenennoi». PenukroBoe
W3JIy4YCHHUE

8.10

MacmraGHast CTpyKTypa Bcenennon.
Meraranaktuka. Hepeménnsle mpoOiaeMbl
aCTPOHOMUU




IMPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHOMN
IMPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHMUS

Kon
NMpoBepPsiEMOro
TpeOoBaHUS

IIpoBepsiemble TPeOOBaHUS K MPeAMETHBIM pe3yJbTaTaM
O0CBOEHHSI OCHOBHOW 00pa30BaTe/IbHON MPOrpaMMbI CpPeTHET0
o011ero oopazoBaHus

CdhopmupoBaHHOCTH YMEHHM pacrio3HaBaTh (PUINUECKUE SBICHHUS

(portecchl) U OOBSICHATH X HA OCHOBE M3YUYEHHBIX 3aKOHOB

BJ'IaI[eHI/Ie OCHOBOIIOJararonmumMmn (1)I/IBI/I‘I€CKI/IMI/I IIOHATHUAMHU H

BEJTMYMHAMU, XapaKTEPU3YIOIUMHU (HU3NYECKUE TPOLECCHI

CdopMUPOBAaHHOCTh YMEHHI MPUMEHSTh 3aKOHBI KJIACCHYECKON
MEXaHUKH, MOJEKYyJIIpHOW (QU3UKM U  TEPMOJUHAMUKH,
QJICKTPOANHAMUKH, KBaHTOBOU (1)I/I3I/IKI/I JJISL aHajn3a u
OOBSICHEHHS SIBJICHMM MHUKPOMHpA, MaKpoMHpa U MeraMupa,
paznmuyaTh  ycioBHs  (TpaHMIBI, O00JIACTH) TNPUMEHHMOCTH
($u3MYeCKUX  3aKOHOB, IOHWMATh  BCEOONIMH  Xapakrep
(bYHI[aMeHTaHLHBIX 3aKOHOB W OTpPaHUYCHHOCTH HCIIOJIb30BAHHUA
YACTHBIX 3aKOHOB; aHAIM3UPOBaTh (UBUYECKUE TIPOIIECCHI,

HCIIOJIB3Ys OCHOBHBIC ITOJTOKCHUA, 3aKOHBI 1 3aKOHOMECPHOCTHU

ChopmupoBaHHOCTH YMEHUS pa3Iu4aTh YCIOBHSI TPUMEHUMOCTH

Mojieneil pU3nYecKuX TN U MPOLECCOB (SBIECHUIN)

ChopMupoBaHHOCTh YMEHUS peliaTh pacdy€THBIC 3a/la4d C SIBHO
3aJJaHHOM W HESIBHO 3aJaHHOW (U3NYECKOM MOJENbI0: Ha
OCHOBAHMHM aHAJIM3a YCJIOBUS BBIOMpAaTh (PU3UUECKHUE MOJEIH,
OTBeYalle TpeOOBaHUAM 3aJayd, MPUMEHATh (HOPMYIIBL,
3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJIAThl (PU3NUECKUX TEOPUH MPH
HCIIOJIb3OBAHUU MATCMATHUYCCKUX MCTOAOB pPCIICHUA 3aaad,
MMpOBOIUTH paC‘IéTBI Ha OCHOBaHUM HUMCIOIIUXCA JaHHBbIX,
aHAJIM3UPOBATh PE3yJIbTaThl 1 KOPPEKTUPOBATh METO/bI PELICHUS

C Y4ETOM MOJyUYEHHBIX pPe3yJIbTaToOB

Pemiate kauecTBeHHBIE 33a4u, TpeOyIOLIME TPUMEHEHHs 3HAaHUH
U3 pa3HBIX pa3leNioB IIKOJBHOTO Kypca (U3HKH, a TaKxke
VMHTErPALMY 3HAHUU U3 JPYTUX NIPEIMETOB €CTECTBEHHOHAYYHOIO

[UKJIA: BBICTPAWBATL JIOTHUYCCKYIO MLCIIOYKY paccyxcz[eHI/Iﬁ C




OHOpOI>'I Ha U3YYCHHBIC 3dKOHBI, 3dKOHOMCPHOCTU U (I)I/I3I/IIIGCKI/I€

SABJICHHUA

Brnagenne  OCHOBHBIMM ~ METOJAaMH  HAy4YHOI'O  ITO3HAHUS,
UCMOJIb3YyeMbIMU B (U3UKE: MPOBOAUTH HpPSMbIE U KOCBEHHBIE
U3MEpeHHUsT (U3MYECKUX BEIMYMH, BBIOMpas ONTHMaIbHBIN
cI1roco0 HU3MCPCHUA U HCIIOJIb3ySA HU3BCCTHBIC MCTOJbI OLCHKHU
MOTPEIIHOCTE  M3MEPEHUM,  NPOBOAUTH  HCCIIEIOBaHHUE
3aBUCUMOCTEH (PU3NUECKUX BEJIWYHMH C MCIIOJIb30BaHUEM IPSIMbIX
U3MEpEeHUl, OOBSCHATH IOJYYEHHbIE PE3YJbTaThl, HCIOIb3Ys
(bPISI/I‘ICCKI/Ie TCOPHHU, 3aKOHBI W IIOHATUA, U NACJIaTh BBIBOJBI,
coOmogaTh mpaBuWia O€30MacHOr0 TpyAa HpU MPOBEICHUU
UCCIIEIOBAaHUM B paMKaxX y4eOHOro SKCIIEpUMEHTa M y4yeOHO-
HCCIIEIOBATENbCKOM 1€ATEIbHOCTHU C UCTIOIb30BaHUEM LU(POBBIX

M3MEPUTENBHBIX YCTPOMCTB U 1a00paTOPHOTO 000PYI0BaHUS

ChopMupoOBaHHOCTh yYMEHHH AaHAJM3UPOBATh W  OLEHHUBATH
MOCTE/CTBUSL  OBITOBOM M NPOHM3BOJCTBEHHON JESTEIBHOCTH
YeJIOBEKAa, CBA3AHHOW € (PM3MYECKMMHU IPOLECCaMH, C MO3ULMH
9KOJIOTUYECKON 0€30MacHOCTH; MPEJCTABICHUN O pallMOHAIBHOM
IIPUPOJONOIB30BAHUHN, A TaKKe pasyMHOM HCIOJIb30BaHUH
JOCTWKCHUM HAYKU W TEXHOJOTMU Ul JAJIBHEUIIEro pa3BUTHUSA

YCJIIOBCYCCKOI'O 06H_[CCTB3.

OBnazieHne pa3IMYHBIMM criocobaMu paboThl ¢ HH(pOpMaIen
(GU3N4EeCKOro CoJepkKaHusi C HCHOJIb30BAHUEM COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTUI; pa3BUTHE YMEHUN KPUTHYECKOTO

aHaJM3a 1 OLIEHKU JOCTOBEPHOCTH MOJTyYaeMoi nHpopManuu

10

ChopmupoBaHHOCTE YMEHUH TPHMEHSTH OCHOBOIIOJIATAIOIIHEC
ACTPOHOMUYECKHUE IOHATHS, TEOPUM M 3aKOHBI JUI aHaIu3a W
00BsICHEHHS (PU3NYECKUX MTPOLIECCOB, MPOUCXOAIINX Ha 3BE3/IaX,
B 3BE3JHBIX CHCTEMAaX, B MEXIAJIAKTUYECKON Cpene; ABUKEHUS

HeOECHBIX TEJI, DBOJIIOLINH 3BE31 1 Beenennoi




HEPEYEHD 3JIEMEHTOB COAEPKXAHMUS, IIPOBEPAEMbBIX HA
EI'D 110 ®PU3UKE



Koa

pazaena/ Kog anemenTa IIpoBepaeMElii 3.1eMeHT cOTep:RaHAR
TEMEI
1 MEXAHHEA
1.1 KHMHEMATHEA

Mexamuaeckoe — gpmenHe.  OTHOCHTEIBEHOCTE — MEXAaHHTECKOTO

111 2
gemEeEHs. CHCTeMA 0TCIETa
Marepuatenas Touxa.
-  TpacKTOpPHA
E€ paumyc-sexTop:
Flt )= () ple ) =(2)),
TPaeKTOPIIA,
112 nepeMeIneHIe: / 1
o Ar=r(ty)-r(t)=r,—n = *
=(Ax,Ay,Az),
oyTh.
CloxeHIe nepemememm:
Ny =4, +A,
CropOoCTh MaTEPHATEHOH TOTIKH:
i BF g
=—| =7=(y.v,.v.),
At o
Ax , ) ,
v, =—| =x/. aHAIOIIYHO v, =Y, V. =Z,.
At P
13 e
CnoxeHHe CKOpocTeil: o, = 0o, + 0, -
BrracaenHe NepeMelleHHA | Iy TH MaTepHATEHOH TOIKH IpH
NPAMOTHEEHHOM JEIEEHHHE EJOIL OCH X N0 TPadHEy 3aBHCHMOCTH
v ()
- . AU ., \
VYeropeHne MaTepHaabHON TOUKIL: d = T¥s =g'=|a,.a,.a.).
r—0
1.14 A
U i i \
a =—- =(u, ) ', aganorm4so a, =(v, |", a.=(v.)"
A [y ' ' S B
PapnoMepHOE DpAMOTHHEHHOE JBHHEHHE:
1.15 x(m) = xg + voxt

Vel )= Vor = KHem




PaEHOYCKOPEHEHOE MPAMOTHEEHEOE JEMECHHE:

-
a.t”
x(t)=x, +u,t+ *=

v(t)=u, +at
a, = const

U:‘:r Y, = :ﬂ_\,(_\': e '1'.‘.]

[1p1 JBIGKESHIII B OIHOM HaIpaBIeHHI IYTh S = % :”—’ -t

CeobomHOE mageHAe. YCKOPEHHE CEOOOIHOTO TATEHHT.

i, v

o %
ik

(#] X X

Jemsenre Tena, OpOIMEeHHEOIO 0T VITIOM O K TOPH20HTY:

[x{t) =x, tU,f =X +tU,cosa-f

" 5 _ 2
[J'(r') =¥ Uyt + ng =¥, + Uysina - 1— &

a3
-

v (t)=uv, =uv,cosa
v (t)=v,, + 8,1 =y, sina— gt

g:=0
- A =—g =const

Kpueonmefinoe aemxeHne. [[EHEeHHe MATEPHATEHOR TOMKH IO
OKPYKHOCTH.
¥YImoEas B IHHEHHAA CKOPOCTE TOIKH: V = @R .

HpH PAEHOMEDPHOM MBICECHHH TOYKH IIO OKPYAHOCTH @ =

¥ 2
LeHTPOCTPEMHETEBHOE YCKOPEHHE TOUKH Q. = ¥ i w*R . IomHoOE

VCKOpeHHE MATEPHATEHOH TOIKH

Teépmoe Teno. [TocTymaTebEOS H EPAMIATENBHOE IBHACHHE TBEPIOTO
Tena

JHHAMMEA

WrepnnansHble cHCTeMEL oTc3eTa. Ileperri 2akoH Hetotora. [IpHEIHED
OTHOCHTENBHOCTH [ amamnes

m

Macca Tena. [InoTHOCTE BemeCTRa: g = ==




Crna. [IpHHIEN CYTIEPIOHIEE CHT. Fpappumeiers = F1 + F2 + ..

Bropoii zakes HewoToHa: 111 MarepHateHOH TouxH E MCO F=may;
AP = FAt IpH F = Kucm

————

R, Fy

Tpetuit 2akoH HEOTOHA 4714 MaTepHATEHEL TOURK: Fip = =Fy

126

3aKOH BCEMHPHOTO TATOTEHHA: CHIE NPHTTKESHHA MEETY TOYeUHEIMH
niy M
Rz
Cuna toxectH. 1JeHTp TOKeCTH Tena. 33EHCHMOCTL CHIE TAKESCTH OT
TMMu

(Ro +AY

MACcCaMH paBHH F = G

EBICOTHL h Hajl [IOBEPXHOCTEIO ILTaHETH pagHycoM R me =

Crna yopyrocTH. 3akoH [vra: Fr = —kx

Crna tpermns. Cyxoe TpeHHE.

CHIa TpeHHA CROMbEKEHHA: Frpy = (.
Crna TpeHHs nokod: Frp < uf.
Koaddumment tperns

1290

F
aeneHHe: p = =

1]

hY
CTATHEA

1534

MoneHT CHIEL OTHOCHTEIEHO OCH BpPAMIeHHA:
M =Fl, roe | — maeso CHIR F otHOCHTEEHD OCH, IpOXOIImeH depes
TouEy O MepneHIHEYVIAPHO PHCVEEY

132

HEH'IP MACC TEIA. HEHIP MaCC CHCTEMEI MATEPHAIBHBIX TOHUEK.
P+ mf+
Fou =
my+my+
B oxsopomHOM momne ToxecTH (= Kncm) DSHTp Macc Tela COBATEeT ¢

Er0 HEHTPOM TAEECTH

133

YCoI0BHA paBHOBECHA TEEpJoro Tema B HCO:

erl—:J\Jz +...=0

!

.]\ﬁl+}32+...=0

134

SakoH [Tackana

| [

[aeneHHe B AHIHOCTH, mokosmeHcs E HCO: p = pp + pay

JakoH ApxEMenal Fap: = ~Porecs
ECTH TeT0 H XHIK0CTE MoKoATca B HCO, T0 Fag: = eV amew



14

3AKOHBI COXPAHEHHA B MEXAHHKE

141

HMITyIeC MaTepHATEHOH TOUKH. F= mV

142

WMmymec cHCTEMHEL TR F=p1 + 2 + ..

143

S3K0H H3MEHEHHS H COXPAHEHHT HMITYIBCA

B HCO AP = A} + 75 + ) = FranemmM + FogmemAt +

eHCO ,ecrH AF=A(F +/:+..) =0, ecim F';m ——F':mm + .=
PeakTHEHOS JEHECHHE

0

144

F

AF A‘

PaboTa cHIEI Ha MATOM IepeMelIeHHH:

;1:|}':|-|,Afl-cos a=F, -Ax

0

MomHoCTs CHIERL

145 £CJIH 23 EpeMa Af paboTa CHIH HIMeHRZeTcq Ha | TO MOITHOCTE CHITH
AA
P=— =F-v-cosa
Ay o
2 2
o o my r
KuneTHYecKat 3HePTHA MaTepPHATEHOH TOMKH: Fopm = T
LM
146 3aKoH H2MeHEHHA KHHETHYECKOH SHEPTHH CHCTEME] MaTePHATEHEX
Touek: EMCOAE  =A +A +
EHH 1 2
[oTeHIHATEHAT 3HEPTHA:
1718 DOTEHIHATEHER CHT 412 = Enyrean — Eomoresn— = A morenn-
[NoTeHMEATEHAS 3HSPTHA MaTePHATEHOH TOYKH B OJHOPOTHOM IIONE
147

TEEECTH: Eqpregy = M2Y .
ToTeHnEaTEHAY 3HEPTHA YOPVTO AehOpMHEPOEAHHEOTD TeIa:
o
2

Enoream




33KOH H3MEHEHHA H COXpAHCHHA MEXAHHYIE CKOH JHEPrHH:

Euex = Exun = Enorern,

1.4.8 B IICO AEyex = Ascex nenorenn. cun
B IICO AEyex = 0, eCIII Agcex remoresm cun = 0
15 MEXAHHWYECEKIE KOJEBAHMA H BOJIHBL
Tapmorndeckie koae0aHHA MATepHATEHOH TOYKH. AMILTHTVAA H daza
KonmeOaHmH. KHHeMaTHIeCKOe OIIHCAHHE:
x(7) = Asin( wr +9,).
v (f)=x.
a(n=(v,),=—e'x)=a +o0'x=0,
I7e X - CMEIIeHHe H2 PAEHOBECH.
JuHEAMHYECKOS OIHCAHHE. ma, = —kx, 1ae k= m@”. ITo IWAET, 9TO
Fy==KX
1.5.1 JHepreTHYeCKOE ONHMCAHME (33KOH  COXPAaHEHHA  MEXaHHYeCKOH
3HEPTHH):
mwt kY mu 78
2 2 2 2
CeA3p aMIUIHTVAE KOTeOaHHH CMEIIEHHA MATepPHATEHOH TOYKH
C AMILTHTYAAMH KOTe0aHHH €€ CKOPOCTH H Y¥CKOPeHHA:
5
U=, @ =04
Teprox u 9acToTa KoneOaHHH:
2n 1
T = e— = -
@ v
TleprHoxm Mankr: cBODOTHEN KOTe0AHMH MATeMATHIECKOTO MAATHHEA:
I
- T=2n|—
152 \[;
Tlepron ceo0oaHEDL KOMeOAHEH NPYAHHEHOTO MATTHHEA:
m
T =2m,|—
k
1.53 Brmy#geHHEe KoneDarna. PezoHaHe. Pe30HAECHAT KPHEAT




TlomepedHEle H MPOJOTBHEIR EOMHEL CHOPOCTE PAacOpoCTpaHeHHd H

IIHHA BOIHEL A = BT = =

Hurepdepenuns B qudpariied BomH

3evk. CropoCTE 2EVEA

(3]

MOJIEEKYIAPHAA $H3HKA. TEPMOHHAMITKA

21

MONEKYILAPHA N $H3HKA

24351

Mogens cTpoeHma razoB, XHOKocTed H TBREpAEIX Tem Ilyere

TEPMOTHHAMHICCEAA CHCTEMA (TEJ'IO) COCTOHT H3 N OJHHAKOBEIX

] m
Moneryi. Torga KoIEaecTEo BemecTEa vV = — = —

Ng M
rae Ny — 9mcao ABOragpo, M — MAacca CHCTEMEI (Tena), 4 — MOIIpHaZ

MdACCa BE€IIECTEA

212

Tennoeoe JEEHEHHE aTOMOE H MOIEKYI ECIIECTEA

213

BaamvogeACTEHE TaCTHI] BEIISCTEA

214

Tuddrzma. bpovHOBCKOE JEHKEHHE

215

Mogens maeansHoro raza e MKT

216

Cea3e MexTy JaETeHHEM H CpefHeH KHHETHYeCKOH >HeprHeH
MOCTYNATeNEHOTO TeIUIOBOre JBHGEKEHHA MOIEKYI HOeATRHOTO ra3a
(ocHoEHOE YpaeHeHHe MKT):

p—lm v_—znl
3 ot 3 12

roe MCI — MACCA OIHOH MOJICKYIIRL, 1 = —I_f - KOHLICHTPAHA MOJIEKYIL

AbcomorHan Tevmeparypa: T=1 +273K

218

CeAzp TeMIepaTypel Ta3a CO CpegHeH KHHETHYECKOH 3HeprHel
[OCTYIATENEEOTO TEIUIOBOTO JEHAEHH €10 MOTeKyI:

219

Vpaenenne p = nkT

21.10

Mognens HIeaTEHOTO ra3a B TEPMOTHHAMHEKE:
| Vpapserse Merneneesa — Kianeiposa
| BeIpesieHHE [UTH BHYTPeHHEH SHEPTHH
Vpapuerne Menuneneesa — Knaneiipona (nprmesiMbie dopMel
Jamien):
oV =LRT=vRT =NkT, p=P~
H M

BripakeH1le 114 BHYTpeHHell JHepTHil 0{HOATOMHOTO ILIeaTbHOIo
rasa (mpiMeHiMBle HOPMBT 3aMIICH ):




U=3vRr =31 =3 M RT = ve T=3 p¥
2 2 2p v

2111

3axoH JTaTETOHA 4714 JARTEHHA CMECH Pa3pekeHHEIX 3208
P=prtpat...

2.1.12

HzomponeccH B pazpekeHHOM rale ¢ MOCTOSHHEIM HHCIOM MOTerya N
(c MOCTOAHHEIM KOTHYECTEOM BeIIECTER V)
Tepmuzea (T = const): pV = const |
mzoxopa (V = const): P _ Kuem :
mz00apa (p = const): = Krem.
Tpadudecroe npeacTaeTerye mionporeccos Ha pV-, pT-m V-
JHArpaMMax.
B
O0beIHHEeHHEIH Ta30BEH 2aK0H: — = Kucm

T
AT MOCTOAHHOIC KOTHICCTEA BEIECTEA V.

2.1.13

HacrimeHsHEIe B HeHACHIIEHHEIE TapEL KauecTEeHHAS 3aBHCHMOCTB
ILIOTHOCTH H JABICHHA HACBIMICHHOTO @Oapa O TEMICPATYPRI, HX
He3aBHCHMOCTD 0T 00BEMA HACKEINEHHOTO napa

2.1.14

BrnakHOCTE BOZOVEA.
Prapal( ) & PrapalT)
Pnammmpa(-?- )] Pmcampa(T )

OTHOCHTEIEHAS BIAKHOCTE: p=

2.1.15

Hanenenne arperaTHex COCTOAHHE BEIIECTEA: HCIApPCHHE
H KOHICHCAIHA, KHIICHHS FHIKOCTH

2116

Hamenerne aArperaTHeIX COCTOAHHHE BEMIECTEA [UTABTEHHE
H KPHCTALTH3AITHA

2117

TIpecfpazoranne 3HEPTHH E (a20BEIX NEPEX0Iax

22

TEPMOJHMHAMIEKA

TemwnoBoe paEHOBECHE H TEMIEpaTypa

BHyTpeHHAs 3HeprEa

Tennonmepenasa Kak cnocod H3MeHEHHT BHYTPeHHEH 3HEeprHH
bez copepmerns padoTE. KoHBEKITHA, TEILIONPOROIHOCTE, HETVICHHE

KomiaecTeo TEILTOTEL
VaenpHAT TEMIOEMKOCTE BemecTea ¢ O = cmAT

VIenpHad TelI0Ta napeodpazoeaEnd L: O = Lm.
VaenpHad TEWI0Ta IaENeHHES Lo O = Am.
YienwHad TEIIoTa CTOpaHHd TolIHea q: O = gm

3meMeHTapHaA padoTa B TepMoIHHaMEEe: 4 = pAB .
Brrmmcaenne padotel no rpaduiy nponecca Ha pV-gHarpamue




2
(2]
-

[lepBEIH 3aK0H TepMOTHHAMHEH: (13 = AU + 4 = (L2 - L) + 4
Agmabata: Op = 0= A =(U1-1h)=Aly,

Bropoii zakos TepMoguHaMBKH. HeoOparsnEele mponeccEl

]
(=]
L =]

[TpHHOHNE JeHCTERT TeILIOBERR MamuH. KITTT:

A o

o, @) o

X Harp ZUHArp X Harp

'r]:

MarciavaneHoe 2HageHHe KT ITain Kapro:
T = ‘Tmn g 7

Max N = M gy, =”}——1—ﬂ

warp Tﬂaﬂp

VYpaereHHe Temwnoeore damagca: O+ Gh +0s+ ... =10

IMEKTPOIMHAMIIKA

31

SIEKTPHYECKOE ITOJIE

SIEKTPHIANEA Tel H e€ NpoAETeHHT. JIeKTPHIeCcKHE 2apay.
Jea EHAA 2apaga. JIeMeHTapHEIH 3IeKTPHYeCKHHE 3apam.
3aK0H COXpaHEENA MIEKTPHICCKOTO 3apana

Bzamuonefictene 2apagoe. Togeussle zapaor Jakos KymoHa:
E OTHOPOJHOM BEIIECTEE ¢ JH3IEKTPHIECKOH OPOHATIAEMOCTEIO &

F=k|€?1|'|1q: 1 _|‘§i’1|'1
&r’ 4mes,

>

SnexTpruecroe mote. Ero geficTERe Ha ATeKTPHISCKHE 3apaInl

Hanpa#€EHOCTE 3IeKTPHIECKOTO MOIE: E=
Frpodmt
Tlone TogedHoro 2apsma; &, = L% ¥
OTHOPOTHOS IIONIE: E = Kowem.
KapTHHEE THEHE HanpOEEHEHOCTH 3THX IOIeH

315

TToTeHIHATEHOCTE ATEKTPOCTATHYECKOTO IO
PasHoCTE NOTEHITHATOE H HaNpTEeHHe: A3 = g(g) —02) = gAp =gV
[ToTeHMHATEHAS 3HEPTHA 23pA7A B 3IeKTPOCTATHIe CKOM Toae: I = gg.
A=-ABm

3
[ToTeHITHAT A TeKTPOCTATHYECKOTO IOMI: ¢ = %

CeA3p HaOpTHEHHOCTH MOAE H PAa3HOCTH [OTEHIHATOE I
OIHOPOTHOTO 3MeKTpocTaTEEeckoro noma: U=Ed

TIpusmHn CYTIEPIIOZHITHH ATEKTPHYE CKIX noet:
E=E+E+Co=p+p+..

IIpoROIHHKH B 3MeKTPOCTATHEECKOM IIoe.
YCI0BHE paBHOBECHS 3apA0B: BEYTDH IMpoeodenka £° =0 | BHYTPH H
HA [IOEEPXHOCTH IPOBOJHHKA ¢ = const

JUaMeKTpHEKH B 3ISKTPOCTATHYIeCKoM [one.  [[H3IeKTpHHecKas
IPOHHITAEMOCTE EEMEcTEa £



Kougencarop. JMeKTpoéMKOCTE KoHAeHcaTopa: C = 1

SNexTpo&MKOCTE ILIOCKOTO KoHAeHcaTopa: C = A &Cy
[TapannemeHoE COEIHHEHHE KOHIEHCATOPOE:
g=qm+q+C. . U1=Ur= C-=Cmpa.m_cl' +lp+
3110 [TocnenoeareIeHOE COSTHHEHHE KOHIEHCATOPOR:
U=U1+UhC.q1=q2=C.—=—+—+_..
TR e, 6 &
33111 JHeprus 3apoKCHHOTO KOHAeHCcaTopa: I, = g = g = %
32 SAKOHBI TIOCTOAHHOT O TOKA
Crna ToKa:
e |
321 Aty 0
TTocTosunEE ToK: [ = const
[ MOCTOAHHOTO ToKa q = It
32 VCIOBHA CYINEeCTEOEAHHA 31eKTPHYeCKOTO TOKA.
i Hanpaxerne U n 3TCE
313 3axoH Oma A1F y9acTka HenH: A = ?
JNeKTpHYeCKOe — CONPOTHEIEHHE.  33EHCHMOCTE  CONPOTHBICHHA
3924 OJHOPOZHOTO TIPOBOJHHKA OT €r0 JIIHHEl H Ced9eHHA. YIelbHOe
I
CONPOTHEIEHHE BeMecTEa. R =0 3
T Herourmss Toka. IIC HCTOYHHEA ToKa: £ = @
BHyTpeHHee CONPOTHEICHHE HCTOTHHEA TOKA
3axon Oma 714 momHOH (2aMEHYTOH) 3aekTpHIeckol nema: E=1R +Ir,
= —
e FPoo
326 E,r
= R
TTapannensHOE COEIHHEHHE TPOECTHHEKDE:
1 1 1
I=L A+ NosU=mnpym—m—2 — b =t
307 B S s e s S
[TocnenoeareIeHOE COSTHHEHHE IPOBOIHHKOE:
U= U1 - ‘5"2_ +. 511 =JF[2 = _Rpa=Ri+Rz+_.
Pabota anexTprdeckoro Toka: A= IUt
328 3axoH Jaoynz — Jlemma: O = 4°Pm .

Hapesacrope P: Q=A=APm=HVm= j;r




327

Hapa.:me.}mﬂoe COCOHHEHHE MPOEOTHHEOE
1 1 i
I=L+8,+  V,=Us= _ —=—+>+_
1T LY =T R, Bj T
Hocnenonaremoe COETHHEHHE IIPOBOJHHEOE.

U=U,+Y,+. A == Rpa =R + Ry + .

Pabota anexTprueckoro Toka: A= IUt
3akon Jxoyma — Jlemma: O = 4°Pm

L]

Hapesuctope P: Q=A="Pm=HVm= %r

MomHOCTE 3MeKTPHYE CKOTO TOKA:

TemnoEas MOIIHOCTE, BHSTAEMAT Ha PESHCTOPE

p=rr=Y
R

MomBEOCTE HCTOIHHEA TOKA

o - hy

Ar—0

CeoDOTHEIE HOCHTEIH 3IeKTPHUSCKHX 32apHI0E E IIPOBOJHHKAX.
MexaHHIMEI IpPOBOJHMOCTH TEEpPIEIX METANIOE, pAacIEOPOE H
PACIIAECE 3eKTPOIHTOE, Ta30E. [ToTynpOEOIHHEH.
IlomyIpoECIHHEKOERIH JHOT

33

MATHHTHOE IIOJME

331

Mexapmaeckoe EzaEMOIeHCTEHe MarHHTOE. Marmmraoe mome. Bextop
MArHHTHOH HHAVKIMH. [IpHHIHN CYOEpPHOIHIHH MAarHHTHEIX [OIeH:
E = .g 1+ E g

JIHEHH HEIYKIHM MATHHTHOTO Moni KapTWHa IHEHH HEIVKIHH
MarEHTHOTO II0MA NOJOCOECIO H [OJKOEOQOPazHOTO NOCTOAHHEIX
MarHHTOE

332

OmrIT 3pcrega. MarasTHoe MoTe NPOBOIHHEEA ¢ TOKOM. KapTHHA THHEE
HHIVKOHH MAarHEHTHOTO HOIf JIHHHOIO [OPAMOI0 [OPOECTHHEA
H 3aMEHVTOI0 KOIELEEOr0 IPOEQIHHEA, KaTyIIEH

C TOKOM

333

Crma Awmepa, ef HanparIeHHe H BeHIHHEA Fy = AG1cea 108 o —
VTOI MeXIY HalpaETeHHeM IPOEOIHHEA H EEKTOPOM B

334

Crna JlopeHnia, e€ HalpaBTeHHE H BETHTHHA: Fryop = lglvBsina
Ide o — VIod Mexdy BexTopavs V H B IRmEeHHe 23pExeHHOR
JaCTHIE] B OTHOPOJHOM MArHHTHOM IO

34

SIEKTPOMATHHTHAA HHIVEITHA




TloTok BexTOpa MarHHTHOH HEOVEUHH: @ = B,5 = BScosa

i B

i o
342 Fenerne 3nexTpoMarHEUTHOR HEAYVKITHE. 3C HEAVKIIHE

33KOH WIEKTPOMAarHHTHOH HHEIYKIHE ©apanes:

AD
343 I _ '
~ B
A0
‘A\% .

344 &

3MC HEOVKIHE B IpAMOM NPOBOJHHKS ATHHOH |, ABECKYINEMCE CO

cropocTeie ¥ (VL 7) E OJHOPOJHOM MarHHTHOM Ioe B:

|Ezl = Blveosa

. TOe o — YToaI MexTy BekTopoM B H HopMankio 7| K ITIOCKOCTH, B

KOTOpPOH JI8#aT EeKTOPE] T . BCIH Tk B.u ¥ 10 |E)| =Blv
345 Ilpaerno Jlenna

T

HugykrHEHOCTE: L = 7 mm P =LL

Camoregyrrams. 3(C caMoHHIYVEITHH:
346 AJ

E =-L —L =—1II

Aty p

347 JHeprug MarHHTHOTO [IOJIE KATVIOIEH C TokoM: 07 = —

5

EKTPOMATHUTHBIE KOJIEBAHUA 1 BOIHEL

T3

Konebaremsrerii koHTVp. CeEODOmHEIE 3IeKTPOMATHHTHEIE KOIe0aHHA B
HIeaTEHOM KOIe0aTeEHOM KOHTVPE:



[ q(1) =G, sin( 0t +0p )

Fyel paxe o ; - . .
I(t)=g,=wq__ cos( ot +q,)=I__cos(ot+q,)
2x 1
Doparya Tomcora: T = 2mvJIC | omiygam = — = :
I e
CeA26 aMIUTHTVIEL 33pA0a KOHJeHCATopa ¢ AMILTHTYOoH CHIEL TOKA IpH
CEODOTHEIX  3IeKTPOMATHHTHEIX  KOMe0aHHAX B HISATRHOM
Kome0aTeEHOM KOHTYpE:
_ Im
Qmax -
®
35 3aKOH COXPAHEHHA JHEPTHH B HASATEHOM KOIe0aTeIEHOM KOHTY PE:
3513 BrIEY#JeHHE® 3TeKTPOMAarHHTHEIE KoneOarHa. PesoHaHe
Tlepemerseli  ToK. [IpoH3BOOCTEO, Iepedada H  NoTpedleHHe
3TeKTPHIecKol 3Hepran
354 o/ § Y ¥ A 5. § AN
— = = =% = const.
2 z g .
355 CeOHCTEA 3TEKTPOMATHHTHELN BOTH. DB3aMMEAT OPHEHTAUHE ESKTODOE
M B 3ICKTPOMATHHTHOE BOMHe EBaKyyMe: £ L5 1 ©
156 [ITkana 3MeKTPOMATHHTHELX EBOTH. [IpHMEHEeHHe 3/1eKTPOMAarHHTHEIX
5.
EOIH B TEXHHEE H OBITY
36 OIITHKA
361 [TpavoTHHEHHOS pacnpocIpaHeHHe CBETA E  OJHOPOJHOH Cpede.
= Togeqssrd meTogHAK. [TV cEeTa
3aKOHEI OTPa#EHHT CBeTa. a = f§
wlp
362
363 TlocTpoeHre H200pakeHHH B ILIOCKOM 3epHKale

SaKOHED OpEIOMICHHA CECTA.

IlpenoyneHne cBeTa: My 560 = Ha585..
= 5 c
AOCOTIOTHEI MOKAATENE NPETOMICHHT: Hase = — .
v
e Hz W1
OTHOCHTEIEHEE NOKAZaTeE IPEIoMICHHA: Moy = — = —.



364 N
Hon avuel B npHIMe.
Vl = ‘L"J &t ”i}'l = ”2}. p)
CooTHOmEHHe 9acTOT H COOTHOIIEHHE JIHH EQIH IPH Oepexoge
MOHOXPOMATHYECKOIO CESTA Hepe? MPaHHIy pa3dena JEVE ONTHHEeCKHR
cped:
H:w.‘ "I ‘ H:
- n
365 /l§|>\ 1
[Toanoe BHYTpEHHEE OTPAKEHHE.
z 1 M2
TIpefeTBHEI YT OUTHOTe BHYTPEHHETO OTPAKEHRT. S80m = — = —
Hom M)
Co0HpaiolHe H pacceHEAONTHe IHH3EL ToHKAd neH33. $okycHoe
= 1
3.66 paccToAHHE H OIITHYSCKAH CHIA TOHKOH MHHIEL D = 7
= 1 1 1
LopMyIa TOHKOH THHIEL —+ 2= %
2 d f F
x : ROOIA
YEeIHUeHHe, JaEacMoe THHI0H: [ = 7o I"'E
A
d
I3
H
367 F
L
F h
R B
B cayuae pacceHEAKMIEH THHEEL
S
D=0= F-= o) = 0,
[ I 1
368 Cog= g~
Xom my¥a, TpoIleImiero THHIY I0] MPOHEOIEHRIM VIZIOM K €8 TmapHoH
onTHIeckoH ocH. [TocTpoeHHEe H200paEeHHE TOYEH H OTpeska OpadMoi
B CODHPAIOIIHX H PACcCEHBANNIHE THH3AX H HX CHCTEMAax
369 TOTOANNAPAT KAK ONTHEeCKHE Npubop. [71a3 Kak ONTHEeCKAT CHCTEMA
Harepdepenmuas  ceeta.  KorepeHTHBEIE — HCTOMHHKH.,  YCIOBHE
HaOMIOOeHHT MAKCHMYMOE H MHHHMYMOE E HHTIepdepeHIHOHHOH
KapTHHE 0T JEVX CHH(ATHRI KOT¢PeHTHED HCTOYHHEOE:
A
16 MAaKCIIMYMBT — A=2m—, m=0,£1,£2,%3,,
6. 2




%
MITHIIMYMBET — A=[2m+1);, m=0,+1+2 +3__
-

el

Mudpakmms ceeta. JubpaknHoEHAT peméTia. YCIOEHe HaOmOJeHHT
[TABHEIX MAKCHMYMOE [IPH HOPMATEHOM NA1eHHH MOHOXPOMATHIECKOTO
CEETA C JIHHOH BOTHEL A HA PENIETKY C HepHogoM d:

dcaPm =MAM =0+ 1+— 2+—- 3.

3.6.12

Jucnepcni ceeTa

KBAHTOBAS $H3HKA

41

KOPITY CKYILAPHO-BOJTHOBOM JTVAJIH3M

I'umoteza M. ITnaska o xeanTax. Popuyna [Lnaska: E =hy

412

413

Poroadidert. Omerrer AT CToneToea. 3aKoHE forosdderra

Ypaenenne JHHmTelHA 111 doToadiberTa:

E@mna = BEoa + Epponae.
[IIE,EMB=HS=H—A= 44m=m.'ﬁp=i
2 i

PV e .
Ersomar = o =ellg

4.1.5

[aeTeHHe CEETA.
JlaBTeHHE CBETA HAa INOMHOCTEE) OTPAKAMIIYVIC IOBEPXHOCTE H HA
MOMHOCTER MONTOMAKIIYH MOBEPXHOCTE

PHIFHKA ATOMA

421

H.’IaHEIapHaE MOIEIIb aTOMA

Iloctynater bopa. HamydenHe H MolIomMeHHe OTOHOE NpH Iepexode
aTOMA C OJHOTO YPOEHA 3HEPTHH HA JPYTOH:

he
h\"mn = ) = IEM _Em|
“mn

423

JInHefMaTES CISKTPEL
CnekTp VpOEHEH 3HeprHE 3T0MA EOIOPOTA:

_ -1363B

e

E

H

n=1.23._.
g
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DI3AKA ATOMHOI'O AJPA

431

Hyxnoenas mogene fapa leisembepra — leamenko. 3apag aipa
Maccoroe yncao gapa. HzoTonsr

432

PagnoakTHEHOCTE.
Anpda-pacman:

A A4 4
7X—7,Y+ He

bera-pacman.
JMeKTPOHHEIH [-pacman:

A A 0, ~
7 X7, Y+ je+v,

ITouTpoHHEEH B-pacnan:

£ O Moy Ml T

Taymia-uaTyHeHne

433

3aKOH paJHOaKTHEHOTO pacmaga: H(m) =Ny =27 .
TTycTh M — Macca paJHOaKTHEHOTO BemecTea. Toraa m(f) = mp + 27

434

Aneprnie peasem. [lencHAE H CHHTES A7eD
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