MynununaabHoe 010/ KeTHOE 00111e00pa30BaTeIbHOE YUPEKICHHE
«Cpennsist obmeodpazoBarenpHast mkona NelOy

~
JOKYMEHT NMoAarnnCAH VTBEPXJIAIO
AJIEKTPOHHOUM MOoAarnnCbo Hupexkrop MBOVY «COIII Nel10»
bonposa 1. A.
[Ipuka3 Ne213 ot 29.08.2023 r.
gﬁg;gfgfg&%%gs6;55;725,?:;55;2:8081CC3AEE72D ITpuHSTO HA MEAArOrUIECKOM COBETE
[levicTBuTeneH: ¢ 21.08.2023 10 13.11.2024 Iporoxon Nel ot 29.08.2023 .
J
PABOYAS ITPOI'PAMMA
(ID 406856)

yueOHOro npeamera «®@usuka. YriayoaéHHbI yPOBEHb)»

st ooyyatromuxest 10 — 11 xmaccos



HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo Qu3MKe Ha ypoBHE cpeaHero ooOmiero obpa3zoBaHus pa3padoTaHa Ha
OCHOBE TOJIOKEHUI W TpeOOBaHUM K pe3ysbTaTaM OCBOEHHUS OCHOBHOUM 00pa3oBaTeNbHOMN
nporpammsbl, npeactaBieHHbix B ®I'OC COO, a Takxke ¢ yuéroM denepaibHOl padoueit
nporpamMmbl Bocnutanusi 1 KoHnenuuu npenojgaBanus ydeOHoro mpenmera «Dusnka» B
oOpa3oBaTenbHBIX oOpranmsanusx Poccuiickoit @enepanuu, peaau3ylOMUX OCHOBHBIE
oOpa3oBareabHbIe NPOrPaMMBbI.

[IporpamMma mo ¢u3uKe ompenenseT 00s3aTeNIbHOE TMPEAMETHOE COACpKAHHE,
YCTaHaBIMBAET PEKOMEHAYEMYIO IOCIEIOBATEIbHOCTh HM3yUEHUS T€M M pa3zesioB
y4eOHOTo IpeaMeTa ¢ yU€TOM MEXKIPEAMETHBIX ¥ BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKU
y4eOHOTO Tpolecca, BO3pacTHBIX oOcoOeHHocTel oOyuwaromuxcs. I[lporpamMma 1o
¢u3nke naéT MpencTaBiICHHE O LEIX, COACpPKAHMM, OOIIEH CTpaTeruu OOydeHwus,
BOCIIMTAHHS M PA3BUTHUSI 00yUYAIONIMXCS CPEJCTBaMU y4eOHOro mpeamera « Pu3nka» Ha
yriIyOI€HHOM YPOBHE.

N3zydenune xypca QU3UKU yriIyOJEHHOTO YPOBHS IMO3BOJISIET PEaM30BaTh 3a4a4M
npodeccrnoHaIbHON OpHEHTAIMH, HANIPAaBJIEHO HAa CO3JaHHUE YCIOBUHN JJIsl POSBICHUS
CBOMX WHTEJUIEKTYaJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH KaXIbIM OOydJaromuMmcs,
KOTOphIE  HEOOXOAMMBI JUIS  TPOAOJDKEHHST O00pa3oBaHHsS B OpraHH3aIUsaX
npodecCHOHaIBbHOTO0 00pa3oBaHUS IO PAa3IUYHBIM  (DHU3UKO- TEXHUYECKUM U
MH)KEHEPHBIM CHEIIMaTbHOCTSIM.

B mporpamme mo ¢usmke ompenenstoTcs MIaHUPYyEMbIe pPe3yJbTaThl OCBOCHHS
Kypca (U3NKH Ha ypOBHE CpeaHero ooOmero oOpa3oBaHHs: JUYHOCTHBIEC,
MeTalpeIMeTHbIe,  TpeAMeTHble  (Ha  yroyOnéHHoM  ypoBHe).  HayuHo-
METO/IOJIOTUYECKOH OCHOBOM sl pa3paboTku TpeOoBaHMI K  JIMYHOCTHBIM,
METAampeMETHBIM W TPEAMETHBIM  pe3yibTaTaM  OOYyYalolIuXcs, OCBOHUBIINX
nporpaMmy Mo (pu3MKe Ha ypoBHE CpenHero obmero oOpa3oBaHHs Ha yriyOa&éHHOM
YPOBHE, SIBJIIETCS CUCTEMHO-AESITEIbHOCTHBIN MOAXO/I.

[Tporpamma no (hu3KKe BKIIOYAET:

IUIAHUPYEMBbIe Pe3yJIbTaThl OCBOCHUS Kypca (pU3MKM Ha yriayOnE€HHOM ypOBHE, B
TOM YHCJIe IPEIMETHBIC PE3YIbTAThI IO roJaM O0yUEHUS;

cofiep)kanue yuebHoro npeamera « @u3uka» Mo rogam o0ydeHHsl.

[MIporpamma 10 (uU3MKE WMEET NPHUMEPHBI XapakTep W MOXKET OBITh
MCIIOJIb30BaHa YYUTEISIMHA (DU3HUKH JUISI COCTABJICHUSI CBOUX PabodnX MpOrpamm.

[Iporpamma 1o ¢u3uKe HE CKOBBIBACT TBOPYECKYIO WHUIMATHUBY YYHUTEIeH U
NPEIOCTaBISET BOSMOKHOCTH ISl Peau3allii Pa3IUYHbIX METOANYECKHUX MOAXO0I0B K
npenofaBaHuio  (PU3MKKM Ha YIIyONEHHOM YpOBHE TIPH YCIOBHH COXPAaHEHUS
00s13aTeIbHON YacTH COJIEpPIKaHus Kypca.



dusnka kak Hayka O HauOojiee OOIIMX 3aKOHAX MPUPOIbI, BBICTYNAs B
KayecTBe y4eOHOTo MpeMeTa B IIKOJIE, BHOCUT CYILIECTBEHHbIN BKJIAJ] B CUCTEMY
3HaHuU 00 okpyskatomieM mupe. LLkonpHbI Kype (GU3HKH — CHCTEMOO0Opa3yomuit
JUIS €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, OCKOJIbKY (PU3UUYECKHE 3aKOHbI
JeXaT B OCHOBE IIPOLECCOB M SIBJICHUN, M3Y4YaeMbIX XUMHEH, OHOIOrHeH,
dbusznyeckoir reorpadueir u actpoHomued. Mcmosib3oBaHME U aKTUBHOE
npUMeHEeHUEe (U3MYECKUX 3HAHUU ONPENEIWIoO XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJIOTHH B c¢epe IHEPreTUKH, TPAHCIOpPTa, OCBOCHHUS
KOCMOCa, MOJIyYE€HHUsI HOBBIX MAaTEpUajoB C 3aJaHHBIMU CBoiicTBamu. M3yueHue
(Gu3MKM BHOCUT OCHOBHOM BKJaJ B (OPMUPOBAHUE E€CTECTBEHHO-HAYYHOM
KapTHHBI MHUpa oOydaromierocs, B (OpMUPOBAHNE YMEHHH MPUMEHSTHh HAy4YHBIH
METO/] TIO3HAHUS MTPH BBIIOJIHEHUU UMH YYEOHBIX UCCIIEIOBaHUI.

B ocHoBy Kkypca pu3uku Ha ypoBHE cpeHero oo0uero o0pa3oBaHusi MOJI0KEH
PAI UEH, KOTOPbIE MOKHO pacCMaTpHUBaTh KaK MPUHIIUIIBI €I0 TOCTPOEHUS.

Hoea uyenocmmnocmu. B COOTBETCTBUHM C HEW KypC SBISETCS JIOTMYECKHU
3aBepUIEHHBIM, OH COJAEPKUT MaTepuai U3 BCeX pa3fesioB (PU3UKH, BKIIOYAET KaK
BONPOCHI KJIACCUUECKOM, TaK U COBPEMEHHON (PU3UKH.

Hoea zenepanuzayuu. B cooTBEeTCTBUU C HEW MmaTepuan Kypca (U3HKA
o0beMHEH BOKpYr ¢u3nueckux Teopuil. Benymum B Kypce sBisercs
dbopMHpoOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BELIECTBE U
noJe.

Hoea cymanumapuzayuu. EE peanuzanus NpeanosaraeT MCIOJb30BAHUE
TYMaHUTapHOTO NOTEHIMala (U3NYECKON HAayKH, OCMBICIICHUE CBSI3U Pa3BUTHUS
¢u3nKkM ¢ pa3BUTHEM OOIIECTBA, a TaKXKE C  MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U 3KOJIOTHUYECKUMU MPOOIEMaMH.

Hoea npuknaonoit nanpaenennocmu. Kypc dusuku yriayOaéHHOTO ypOBHS
IpENoJaraeT 3HakOMCTBO C IIMPOKUM KPYTrOM TEXHMUYECKHUX U TEXHOJOTHYECKUX
IIPUJIOKEHUM H3Yy4YEHHBIX TEOpUM M 3aKOHOB. [Ipm sTOM paccmarpuBaroTcs Ha
YpPOBHE OOIIMX MPEACTABICHUN M COBPEMEHHBIE TEXHUYECKUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoesa rkonocuzayuu peanusyercss TMOCPEICTBOM BBEACHUS 3JIEMEHTOB
colepKaHus, TMOCBSIIEHHBIX OSKOJOTMUYECKHM MpoOjieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKHW M TEXHOJOTHH, a TakXe OO0CYX IACHHS
npo6JieM paloOHAIBHOTO MPUPOIOTIONB30BAHMS U SKOJIOTMUECKOI 0e30MacHOCTH.

OcBoeHue cofiepKaHusl MporpamMmbl MO (U3MKE JOHKHO OBITh OCTPOEHO Ha
IPUHIMIAX CUCTEMHO-AEATENbHOCTHOTO noaxoaa. s ¢usuku peanuzanus 3TUX
OPUHIMIIOB 0a3UpyeTCsl Ha UCIOJIb30BAHUM CAMOCTOATENIBHOTO SKCIEPUMEHTA KaK
IIOCTOSTHHO JIeHCTBYyIOIIEro Qakropa ydeOHoro mpouecca. g yriyOnéHHOTro
YPOBHSL — 3TO CHCTEMa CaMOCTOSITEIbHOTO YYEHHUYECKOTO SKCIIEpUMEHTA,



BKJIIOYAIONIETO (PPOHTAIbHBIE YUYEHUYECKHE ONBITHI MPU HM3YYEHUH HOBOTO
Marepuaia, JabopaTopHbie pabOThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
JIBa crocoba peanu3zalud (PU3NYECKOro MpakTUKymMa. B mnepBoMm  ciydae
NpaKTUKyM mpoBoauTcs ubo B koHIEe 10 u 11 kmacco, mubo mociie mepBoro u
BTOPOr0 TMOJYroAWM B KaXJOM M3 O3TUX KiaccoB. BTopoit cmocod — 310
uHTerpanus paboT MNpakTUKymMa B CHUCTEMY JIaDOpaTOPHBIX padOT, KOTOpPbHIC
NPOBOJSTCS B mpoliecce u3yueHus pazzaena (temsl). Ilpu stom mox paboramu
MPAKTUKyMa TIOHUMAETCsI CAMOCTOSITENIbHOE MCCIIEIOBAaHUE, KOTOPOE MPOBOJAUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIAroBOM HHCTPYKIIUU.

B mporpamme mo ¢usnke cucteMa yYEHHUYECKOro HKCIIEPUMEHTa,
7a00paTOpHBIX pabOT M MPAKTUKyMa TPEJCTaBICHA CIUHBIM TepeduHeM. Brioop
TEMaTUKH JJII 9TUX BHUJIOB YYCHHUYECKHX MPAKTHUYECKUX Pa0OT OCYIIECTBISICTCS
y4aCTHUKaMU 00pa30BaTEIHHOTO MPOIiecca UCXOs U3 0COOCHHOCTEH MOYypOYHOTO
IUTAHUPOBAaHUSI W OCHalleHus KaOuHera ¢usuku. [Ipm sTOoM oOecneunBaercs
OBJIAJICHUE OOYYAOIMIMMHUCS YMEHUSMH TIPOBOAUTH TIPSAMbIE W KOCBCHHBIC
WU3MEPEHUS, WCCICAOBAHUS 3aBHCHUMOCTEH (DU3WYECKUX BEIMYMH M IOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEAJIOKEHHBIX THIIOTE3.

Bonbimoe BHUMaHUE yAENACTCS PEHICHUI0 PACYETHBIX W KAaueCTBEHHBIX
3amad. [Ipu 3TOM M1 pacu€THBRIX 3a/1ad MPUOPHUTETOM SBJISIOTCS 3a/add C SBHO
3aJIaHHON U HESBHO 3a/IaHHON (PM3UYECKOW MOJIENBIO, MO3BOJISIONINE MPUMEHSTh
U3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOr0 pasjeiia Kypca, Tak Hu
WHTETPUPYs IPUMEHECHHUE 3HAHWKM M3 Pa3HBIX pa3neioB. [|1s KauecTBEHHBIX 3a1a4
IMIPUOPUTETOM SIBJISIFOTCS 3aJaHUs Ha OOBSICHEHUE/TIPEJACKA3aHUE IPOTCKAHUS
bu3nUecKnX SIBJICHUI U MPOIECCOB B OKPYKAIONIEH >KU3HU, TpeOyrolre BpIOOpa
bu3HUecKoi MOJIENH JIJIsl CUTYalluH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusimu DPIOC COO k wmarepuaigbHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 y4eOHOro mpolecca Kypc (U3UKH YriayOJEHHOTrO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHUs JOJKEH N3YYaThCS B YCIOBUIX
npeaMeTHOro kabwHeta. B kabuHeTe (U3UMKM JOHKHO OBITH HEOOXOIUMOE
nabopaTopHoe 00OpyJOBaHUE [Jis BBIMOJHEHHUS YKAa3aHHBIX B IporpaMme II0
(u3KMKe YYEHMUYECKHX OIIBITOB, JJA0OPATOPHBIX pabOT M pabOT NpakTUKyMa, a
TaK)Ke IEMOHCTPAIIMOHHOE 000PYI0BaHUE.

JlemoHCcTpanimoHHoe oOopyaoBaHue (opmupyercs B COOTBETCTBUU C
IPUHIIMIIOM MHUHUMAJIBHON JOCTaTOYHOCTH M 00ECIeYMBaeT TOCTAaHOBKY
MEPEUNCICHHBIX B MporpaMMe 10 (U3UKE KITIOYEBBIX JAEMOHCTpAIUNA IS
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBICHWA W  MPOIECCOB, OMIUPUUYECKUX H
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlabopaTtopHoe 00OpyJIOBaHME Il YUYEHHUYECKUX TMPAKTUYECKUX padoT
dbopMupyeTCsS B BHUJIEC TEMATHUYECKHMX KOMIUICKTOB M OOECIEYMBACTCS B pacuére



OJIHOTO KOMIUIEKTa Ha JBYX oOOydalmmxcsa. TemMaTH4ecKue KOMIUICKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U ITU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ IU(PPOBHIX TAOOPATOPHUIA.

OCHOBHBIMM 1IEJISIMU M3Yy4eHHsS] (U3HKKA B OOIIEM OOpa3oBaHUU SIBIISIOTCS:

dbopMHUpOBaHUE MHTEPECAa U CTPEMJICHUS O0YYarOIIUXCs K HAYYHOMY
U3YYEHUIO TMPUPOJBI, PA3BUTHE WX HUHTEJUIEKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUM O HAyYHOM METOJe TMO3HaHUA U (popmMupoBaHHe
UCCJIeIOBATEIHLCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSM;

dbopMHUpOBaHE HAYYHOTO MHUPOBO33PEHHUS KaK pPe3yibTaTa M3YUCHHUS OCHOB
CTpOEHHUS MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMHupoBaHUE YMEHUN OOBSICHSTH SBJICHHS C UCIIOIB30BAHUEM (PU3UUECKHUX
3HAHWHN ¥ HAYYHBIX JOKA3aTeIbCTB;

dbopMHUpOBaHUE TIPEACTABICHUA O pONMM (PU3MKK JJIs PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHA;

pa3BUTHE  MPEACTABICHMM O  BO3MOXHBIX  cdepax  Oyayuen
npo(ecCHOHaNBHON ACSITEIBHOCTH, CBS3aHHBIX C (PU3MKON, TOATOTOBKA K
JanbHeIeMy 00y4eHHIO B 5TOM HaIIPaBJICHHH.

JlocTixkeHue 3Tux 1enei o0ecrneuynBaeTcs pelieHueM CIeIyomuX 3a1ad B
npoiiecce u3yueHus Kypca GU3uKu Ha YPOBHE CPEIHETO 00111er0 00pa3oBaHus:

IpUOOpPETEHNE CUCTEMBI 3HAHUI 00 oOmUX (PU3MUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKIIOYAas  MEXaHWUKY,  MOJEKYJSIpHYI  (u3uky,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (DU3HUKY M DJIEMEHTHI aCTPOPU3UKHY;

dbopMHUpOBaHUE YMEHUIM PUMEHSATh TEOPETUUECKUE 3HAHUS TSl OOBSICHEHUS
(bU3HYeCKUX SIBICHUN B TPUPOJAE W IS NMPUHATHS TPAKTHYCCKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHE CIIOCOOOB PEIICHHsS Ppa3IUYHBIX 3a/lad C SBHO 3a/JaHHOU
dbu3nueckoil MOJENbI0, 3a/1ad, MOJAPa3yMEBAIOIIUX CAaMOCTOSATEIBLHOE CO3/IaHUE
bu3NYeCcKO MOJEeNH, aJeKBATHOW YCIOBHSAM 3aJaud, B TOM 4HCIE 3aaad
WHKEHEPHOTO XapaKTepa;

NoOHNUMaHue (U3NYECKUX OCHOB M TPUHIIUIIOB JEHCTBUS TEXHUYCCKUX
YCTPOKNCTB U TEXHOJOTUYECKHUX MPOIIECCOB, UX BIMSHUS HA OKPYIKAIOIIYIO CPEAY;

OBJIAJICHUE METOJaMU CaMOCTOSITEIbHOIO TUIAHUPOBAHUSA M TPOBEJICHUSA
GU3MYECKMX OKCIEPUMEHTOB, aHalIW3a W HWHTEpPHpEeTanuu  WHGOPMAIIIH,
OTIpeJIeIICHNS JOCTOBEPHOCTH MOTYUYEHHOTO PE3yJIbTaTa;

CO37aHUE YCJIOBHH Il pPa3BUTHS YMEHHH IPOCKTHO-MCCIICIOBATEIBCKOM,
TBOPYECKOM JIESITEIIbHOCTH;



pa3BUTHE UHTEpeca K chepam MpoPecCHOHALHON JesATEeIbHOCTH, CBI3aHHOU
¢ GU3HKOIA.

B cootBerctBun ¢ tpeboBanusiMu PI'OC COO yrinyOn€éHHBIA YPOBEHB
u3ydeHus: yuyeOHoro mnpeamera «®Dus3uKka» Ha YpPOBHE CpEAHEro OOUIEro
oOpa3zoBaHMsl BbIOMpaeTcs OOYyYaroIUMHUCS, IUIAHUPYIOUIMMHU IPOJIOJKEHUE
00pa3oBaHUs MO CHEMUATBLHOCTIM (QU3HKO-TEXHUIECKOTO MPOQHIIS.

Ha uzyuenue usuku (yriayOnaEHHBIN ypOBEHb) HA YPOBHE CPEAHETO OOIIETO
ob6pazoBanus orBoauTcs 340 vacoB: B 10 kimacce — 170 gyacoB (5 4acoB B HEJEINIO),
B 11 ximacce — 170 gacoB (5 4acoB B HEAEIO).

[Ipenymaraempiii B mporpamMme 1o (U3MKE TMepeueHb JabOpaToOpHBIX U
MPAKTUYECKUX pabOT ABJISETCS PEKOMEHJOBAaHHBIM, YYHUTENb JEJNaeT BBIOOP
NIPOBEJICHUS JTA0OPATOPHBIX PabOT M OMNBITOB C Yy4YETOM HWHIWBHIYATbHBIX
0COOEHHOCTEH 00yYaroImUXCs.



COJEPXAHME OBYUYEHUA
10 KIIACC

Paznen 1. Hayunblid MeTOJ MO3HAHUSA NPUPOBI.

®dusznka — pyHIaMeHTaIbHas HayKa o npupoje. HaydHbiit MeToa mo3HaHus u
METOJIbI UCCIIEIOBAHUS (PU3UUYECKUX SBIICHUM.

DKCHEepUMEHT U TeOopus B Tpoliecce MOo3HaHus npupojsl. HabGmronenue u
AKCIIEPUMEHT B (PU3HKE.

Croco6bl m3MepeHusi (U3MYECKUX BEIMYMH (aHAJIOTOBBIE U IU(POBBIC
U3MEpUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TaTYUKOBBIE CUCTEMBI).

[lorpemHocTy  W3MepeHuit  Qu3nyeckux BedUMYMH  (aOCONIOTHAsT U
OTHOCHUTEIIbHASA).

MopenvupoBanue (HU3NIECKUX SBICHUN W TPOIECCOB (MaTepHabHAs TOUKa,
aOCONIOTHO TBEPIOE TENo, HWACAbHAS >KUAKOCTb, HJACANBHBIA Ta3, TOYECUYHBIH
3apsan). ['unoreza. ®uznyeckuii 3aKOH, TPAHUIIBI €70 TPUMEHUMOCTH. DU3nyecKas
TeopHusl.

Pons u Mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHOW HAYYHON KapTHUHBI
MUpa, B IPAKTUYECKOU IEATEIIbHOCTH JIFOAEH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmMUKym.

N3MepeHne cuiibl TOKa W HaNpsOKEHUS B IENU IOCTOSHHOTO TOKa IpHU
MOMOIIY aHAJIOTOBBIX U MU(POBBIX U3MEPUTETBHBIX TPUOOPOB.

3HaKOMCTBO ¢ Hu(poBoi sadoparopueit nmo ¢usuke. [Ipumepsl n3Mepenus
(bU3UYECKUX BEJIMYUH MPU MOMOIIY KOMIBIOTEPHBIX JaTYUKOB.

Pa3zgen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aABuxkeHHE. OTHOCHUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHUKHU.

Pannyc-Bexktop MarepuanbHOW TOYKH, €ro MPOEKIMU Ha OCH CHUCTEMBI
KOOpauHAT. TpaekTopus.

[Tepemernienne, CKOpPOCTh (CpelHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) HU
YCKOPEHHUE MaTepUaJbHOM TOYKH, UX MPOEKIMU HA OCU CHUCTEMbl KOOPAUHAT.
CroxeHune nepeMenieHui U CI0)KeHUe CKOPOCTEN.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSAMOJUHEHHOE ABUKEHUE. 3aBUCUMOCTh
KOOPAWHAT, CKOPOCTU, YCKOPEHUS U MyTH MaTEPHUAIbHON TOYKH OT BPEMEHU U UX
rpaduKy.

CBobOonHOe majeHue. YCKOpeHue CBOOOMHOTO majieHus. J[BuxkeHue Tena,
OpOIIEHHOTr0 TOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTH KOOPJHUHAT, CKOPOCTH M
YCKOPEHHs MaTepUaIbHON TOYKHA OT BPEMEHU U X IPAPUKH.



KpuBonuneiiHoe  nBuxkeHue. J[BMKEHHE  MATEpUAIIBHOW  TOYKHA  IIO
OKPY>XHOCTH. YTJiOBas M JIMHEWHasi cKopocTh. Ilepuoa u yvactora oOpalieHusl.
LleHTpocTpeMuTenpbHOe (HOPMaIbHOE), KacaTelbHOE (TAHM€HUMAIBHOE) U TOJHOE
YCKOPEHUE MaTepHaIbHON TOUKH.

TexHuyeckre yCTpOMCTBA W TEXHOJOIMYECKHE MPOLECCH: CHUIAOMETD,
JNBIDKCHUE CHApSJOB, ILIEMHBIC, IIeCTepEéHUYAThle W pEeMEHHBIC Mepeaayu,
CKOPOCTHBIE JTU(THI.

Hemoncmpayuu.

Mogenb cuCTEMBI OTCYETA, WILTIOCTPAIUS KUHEMATUYECKUX XapaKTEPHUCTHK
JBHKCHUSL.

CniocoOsI ucciien0BaHus JBUKCHUH.

Nnntoctpanus npeneabHOro nepexo/ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHue IBUKEHUI C UCIIOJIB30BAHUEM MEXaHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOnronenune nBuxkeHus: tena, OPOIIEHHOTO MOJ YIJIOM K FOPU30HTY U
TOPU30HTANIBHO.

HamnpagiieHre CKOpOCTH IPU ABUKEHUU 110 OKPYKHOCTH.

[IpeoOpazoBaHue yriioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHHE TyTeH, TPaeKTOPUH, CKOPOCTEH JBUKEHHUSI OJHOTO M TOTO Ke
TeJa B Pa3HbIX CUCTEMaX OTCUETa.

Yuenuueckuit 3kcnepumenm, nabopamopusie padomaol, PAKMUKYM.

N3ydeHne HEpaBHOMEPHOTO JABUKEHUS C LEIbIO ONMPEACICHUSI MTHOBEHHOU
CKOpOCTH.

N3Mmepenue yckopeHus MpU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBH)KCHUU
10 HaKJIOHHOM IUIOCKOCTH.

UccnenoBanne 3aBUCHUMOCTH TYyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBHKCHUU.

Nsmepenue YCKOpEHUSI CBOOOIHOTO MaJIcHUs (pexoMeHI0BaHO
UCII0Ib30BaHue U(PPOBOIL TabopaTopun).

WN3yuenne paBWKEHUS Tena, OpOIIEHHOTO TOpu3oHTaiIbHO. IIpoBepka
TUIIOTE3bl O MPSMOW MPONOPUUOHATBHON 3aBUCHUMOCTH MEXIY JAIbHOCTBIO
IOJIETA ¥ HAYAJIbHOM CKOPOCTHIO TENA.

N3ydenune nBMXKEHUS Tejla MO OKPYXHOCTH C TOCTOSSHHOM MO MOMYJIIO
CKOPOCTBIO.

UccnenoBanue 3aBUCUMOCTH TepHOJia OOpaIeHHs KOHUYECKOTO MasTHUKA
OT €ro apaMeTpoB.

Tema 2. lunamuxa.



Ilepbiii 3akoH Hprorona. MHepumanbHble cucteMbl oOTcuéra. [IpuHIMI
oTHocuTenbHOCTH ["anmunes. HenHepuuanbHblie cUCTEMBI OTcuéra (OmpeneseHue,
IPUMEPHI).

Macca tena. Cuna. [IpuHIMn cynepno3uiuu CUil.

Bropoii 3akoH HproTOHa 111 MaTepuaibHON

TO4KH. Tperuii 3akoH HproToHa 1u1st

MaTepuagbHbIX TOUYEK.

3aKOH BCEMHPHOrO TATOTEHUSA. OKBHUBAJICHTHOCTh TI'PABUTAMOHHON H
VHEPTHOU MaCCBI.

Cuna TsDKECTH. 3aBUCUMOCTh YCKOPEHHUSI CBOOOJHOTO TAJeHUsI OT BBICOTHI
HAJT TIOBEPXHOCTHIO IUJIAHETHI M OT reorpauyeckod 1mupoThl. JIBUXKEHHE
HEOECHBIX TN U UX CIYTHUKOB. 3akoHbl Kemnepa. [lepBas kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Ttema, aBmxymerocs c
YCKOPEHHUEM.

Cuna tpenns. Cyxoe tpenue. Cuiia TpeHUS CKOJBXKECHUS U CUJIA TPECHUS
nokosi. Koaddunuent tpenus. Cuia CONPOTUBIEHUS TPU JABUKEHUU Teia B
AKUJKOCTH WJIN ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBUKEHHUS.

Hasnenue. I'napocrarnueckoe nasienue. Cuina Apxumena.

TexHnueckne yCTpOWCTBA M TEXHOJOTUYECKHE MPOLECCHI: MOAMIMIHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HaGnronenue nBukeHus Tell B MHEPIHAIBHBIX M HEMHEPITUAIbHBIX CUCTEMAX
OTCUETA.

[IpyHLIKMTO OTHOCUTEIBHOCTH.

Kauenue qByx HUIMHAPOB WIH IIAPOB PA3HOM MAaCChl C OJIMHAKOBBIM
YCKOPEHHUEM OTHOCHUTEJIBHO HEMHEPIIUATBHON CUCTEMBI OTCUETA.

CpaBHeHHE  pPaBHOACHCTBYIOIIEH  MPWIOKEHHBIX K Tely CHI €
IIPOU3BEACHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B NHEPLHAIBHOM CUCTEME OTCYETA.

PaBeHCTBO CHJI, BO3HHKAIOIIUX B PE3YIbTATE B3aUMOICHUCTBUS TEIL.

N3mepenne macc mo B3anMO/ICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOJIBEME U MAICHUU.

[leHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbXEHUS.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKMUKyM.

N3mepenrie paBHOJAEHCTBYIOMIEH CUJI MPU JBUKEHUU OpyCKa MO HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3bl 0 HE3ABUCUMOCTH BPEMEHH JBHXKEHHUS Opycka 1o
HAaKJIOHHOM IJIOCKOCTH HA 3aJIaHHOE PACCTOSHUE OT €r0 MacChl.



HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIONIUX B MPYXUHE H
pPE3MHOBOM 00pasiie, OT X Jepopmariuu.

N3yuenne nBUIKEHUS CUCTEMbI TEJ, CBS3aHHBIX HUTHIO, IEPEKUHYTOMN depes
NErkuit OJIOK.

N3mepenue koadduiirieHTa TpeHUsl MO BEJIMYMHE YIJIOBOro koddduimenrta
3aBUCUMOCTH F,(N).

UccnenoBanue nBukeHust Opycka Mo HaKJIOHHOW TMJIOCKOCTH € TIEPEMEHHBIM
K03 PUIIIEHTOM TpEHUSI.

N3ydeHne nBUKEHUS IPy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomoTtHo TBEpHoe Teno. IlocTymarenbHoe W BpallaTeIbHOE JIBUKEHUE
TBEpIOro Tena. MOMEHT CHiIbl OTHOCUTENBHO OCH BpamieHus. [lnedo cuisbl
CiioxeHune cuil, MPUII0KEHHBIX K TBEpAOMY Teiy. LIeHTp TsxecTu Tena.

VY cioBusl paBHOBECHUS TBEPAOTO TEIA.

VYcroitunBoe, HeyCTOMYNBOE, O€3pa3IMIHOE PAaBHOBECHE.

TexHuueckne yCTpOMCTBA U TEXHOJIOTMYECKUE IPOLIECCHI: KPOHIITEHH,
CTPOUTEIIbHBIN KpaH, peIETyaTble KOHCTPYKIUU.

Hemoncmpayuu.

VY ci1oBusl paBHOBECHSL.

Bunsl paBHOBECHS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomel, npaKkmuKkym.

HccnenoBanue ycinoBHM pPaBHOBECHS TBEPAOrO TeEJNa, HUMEKOLIETO OCh
BpAILCHHUS.

KoHcTpynpoBaHHue KPOHIITEMHOB U PACUET CUII YIIPYTOCTH.

N3y4yeHne ycToM4nMBOCTHA TBEPAOTO TEJIA, UMEIOLIEr0 IIOIIAAb OIIOPHI.

Tema 4. 3aKkonbl coxpanenusn 6 mexaHuke.

Nmnynbc MaTepuanbHOM TOUKH, CUCTEMBI MAaTepUaIbHBIX TOUEK. LleHTp mace
CHUCTEMBI MAaTEPUAIBHBIX TOYEK. TeopeMa 0 JBUKEHUU LIEHTPa Macc.

MMmysibC CHIIBI M1 U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE IBUKEHHUE.

MoMeHT umIybca MaTepUuaIbHOM TOUYKH. [IpecraBieHne o coxpaHeHUU
MOMEHTA UMITYJIbCA B EHTPAJIBHBIX MOJISX.

PaboTa cunbpl Ha MaJloM M Ha KOHEYHOM NepemelneHud. I 'paduueckoe
npeacTaBieHne paboThl CHIIBI.

MOIIHOCTH CUJIBI.

Kunernyeckass sHeprusi marepuaibHOM Touku. Teopema 00 M3MEHEHHU
KUHETUYECKOW IHEPTUU MATEPUAIIBHOU TOUKH.



[ToreHuManbHBIE W HENOTEHUUANbHbIE CHWIBL. lloTeHUMaNbHAs HHEPTHS.
[ToTenuuanbHas sHeprust ynpyro neopMHUpOBaHHON MpykuHbL. [loTeHumanbHas
JHEpPrus Tena B OJHOPOJHOM TIpaBUTAMOHHOM nosie. [loreHnumaneHas sHeprus
TeJa B IPaBUTALIMOHHOM I0OJI€ OJHOPOJAHOTO 1apa (BHYTpHU U BHE mapa). Bropas
KOCMHMYECKast CKOPOCTh. TpeThsi KOCMUYECKAsi CKOPOCTb.

CBsi3b pabOTBHl HEMOTEHIUATBHBIX CHUJI C H3MEHEHHUEM MEXaHU4eCKOM
SHEPIrUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKON YHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHeHue bepHymuM 1y UACAIbHOM KUJIKOCTH Kak CIEICTBHE 3aKOHA
COXPaHEHHSI MEXAHUYECKON SHEPIHUH.

TexHu4yeckre yCTpOWCTBA U TEXHOJOTMYECKHE NPOLIECCHI: ABMKEHHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBINA MHUCTONET, THPOCKOM, (PUTYpHOE KaTaHHWE Ha
KOHBKaXx.

Jemoncmpayuu.

3aKOH COXpaHEHUs

uMIyJbca. PeaktuBHoe

JBH)KCHUE.

N3mepeHne MOITHOCTH CHUJIBI.

W3meHeHune 2Hepruu Tela Mpu COBEPIICHUN PabOTHI.

B3auMHbIe npeBpanieHnss KHHETUYECKON Y MOTEHIMAIbHOW SHEPIUU IIPU
JNENCTBUU Ha TEJIO CHJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEePTUU Mpu CBOOOTHOM TaJICHHH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmMUKyMm.

N3mepenune nmnynbca Teiia no TOpMO3HOMY ITYTH.

N3mepenne cumbl TATH, CKOPOCTH MOJIENH 3JIEKTPOMOOMIS U MOIITHOCTH
CHUJIBI TSTH.

CpaBHEHUE NU3MEHEHHS UMITYJIbCA TEJIa C UMITYJIbCOM CHJIBI.

HccnenoBanne COXpaHEHUs UMITYJIbCa IPH YIIPYTOM B3aUMOJAECHCTBHH.

N3mepenne KHHETUYECKOW YHEPTUH TEJIA 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUSI TTOTCHIIMAIILHON YHEPTUU TPYKUHBI ¢ PAOOTON CHUIIBI
TPEHUS.

Omnpenenenre pabOThl CWJIBI TPEHUS MPH JABMKCHUHM Teja MO HAKJIOHHOM
IIJIOCKOCTH.

Pa3znen 3. MosekyasipHas pu3uKa 1 TEPMOAUHAMMKA.

Tema 1. Ocnogbt MONEKYAAPHO-KUHEMUYECKOU meopuu.

OCHOBHBIE TOJOXKEHUSI MOJEKYJsipHO-KUHeTH4Yeckon Teopun (MKT), ux
onbiTHOE oOocHoBaHue. Jubddysus. bpoyHoBckoe nBmkeHue.  XapakTep
JNBWKEHUS M B3aMMOJEHCTBUS YAaCTHI] BelleCcTBA. MOJENM CTPOEHHs TIa3oB,
KUIAKOCTEN M TBEPABIX TEJI U OOBSICHEHHE CBOWCTB BELIECTBA HAa OCHOBE 3TUX



mozenedd. Macca u pasmepsl Mosiekyn (atomoB). KonudectBo BemiecTsa.
[ToctrosiHHas ABorajpo.

TemoBoe paBHOBecue. Temmeparypa u crocoObl €€ u3Mmepenus. [llkana
temneparyp Llenscus.

Mopenps uaeanbHOro ra3a B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH: YACTHULIBI
rasa ABHXKYTCSl XaOTUYECKU U HE B3aUMOJAECHUCTBYIOT IPYT C APYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. AOconoTHas
Temriepatypa (mkana temneparyp KensBuna). 3akon JlanpTona. M3ompoueccsl B
UJCAIbHOM Tra3e ¢ TOCTOSHHBIM KOJMYECTBOM BemlecTBa. ['paduyeckoe
IpeCTaBICHNUE N30MPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p  MEXIy JaBIE€HUEM M  CpPEAHEH  KUHETUYECKOW  HSHepruei
MOCTYIATEIBHOTO TEIJIOBOTO JBUXKEHHUS MOJIEKYJ HJealbHOro ra3a (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KMHETHUECKOW TEOPUH HJI€aJIbHOTO T'a3a).

CBs13b a0COFOTHOM TeMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPETHEH
KUHETHUYECKOU SHEPTUEH MMOCTYNATEIBHOTO TEILUIOBOIO ABUXKEHUSI €€ YaCTHILI.

TexHu4yeckre yCTpOMCTBA M TEXHOJOTHYECKHUE IIPOLIECCHI: TEPMOMETP,
OapomeTp, MoTyYeHuEe HaHOMAaTEPUAJIOB.

JHemoncmpayuu.

Mopenu IBUKEHUS YaCTUL] BEIIECTBA.

Mogenb OpOyHOBCKOTO JIBUKEHUS.

Bunieoponuk ¢ 3anuchbio peaibHOro OpOyHOBCKOTO JIBUKEHUS.

Juddy3ust :KUIKOCTEN.

Mogens onbita IlTepHa.

[IpuTsyKkeHNE MOJIEKYII.

Mogenu KpucTalsInuyecKuX pemeToK.

HabGmroaenue u nccieoBaHue N30IPOLIECCOB.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.

HccnenoBanue mporecca YCTAHOBIEHUS TEIUIOBOTO PAaBHOBECUS IIpU
TeII000MEeHE MEXKy TOpsYeH 1 XOJIOTHON BOJIOMN.

N3ydenne wH30TEPMUUECKOrO Ipolecca (PEeKOMEHAOBAHO HCIIOJIb30BaHUE
rdpoBoii 1abopatopun).

N3yueHue U30XOPHOTO

npouecca. M3yuenue u3o0apHOro

npouecca. [IpoBepka ypaBHeHHs

COCTOSIHUSL.

Tema 2. Tepmoounamuka. Tennoevie mawiunwi.

Tepmonunamuueckass (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJANHAMHUYECKON CUCTEMBI. BHENTHME U BHYyTpeHHUE napaMmeTpsl. [lapamerpsl
TEPMOJIMHAMHUYECKOW CHCTEMBI KaK CPEAHUE 3HAUYEHUs BEJIMYMH, OIMCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hauano TtepmoanHamuku. Camonpou3BOibHAsg — pejlakcauus
TEPMOJNHAMHUYECKON CUCTEMBI K TEINIOBOMY PABHOBECHIO.

Mogaenp uIeaTbHOTO Ta3a B TEPMOJMHAMUKE — CHCTEMAa YPABHEHHUI:
ypaBHeHHe MenaeneeBa—KianeiipoHa u BbIpaXEHUE UIsI BHYTPEHHEW SHEPIUU.
VYcnoBrs MPUMEHUMOCTH 3TOM MOJEININ: HU3KAasl KOHUEHTpALWs YacTHUL, BBICOKHE
TEMIIEPATYphl. BeIlpakeHue [uisi BHYTPEHHEHW DHEPTUU OJHOATOMHOIO MIEAIbHOIO
rasa.

KBa3zucraTnyeckne U HECTaTUYECKUE MPOIIECCHI.

DneMeHTapHas pabota B TepMoAnMHamMuke. Berancienue paboTsl Mo rpaduky
npouecca Ha pV-auarpamme.

Teronepenaya  Kak  cnoco0  M3MEHEHUS  BHYTPEHHEH  SHEpPIruH
TEPMOAMHAMMUYECKON  cucTteMbl 0e3  coBepuieHuss paborel. KonBekuus,
TEIJTIONPOBOIHOCTbD, U3TTyUYECHHE.

KomnuectBo Ttemnorel. TemnoéMKOCTh Tena. YAenbHasi H  MOJIIPHAs
TEINIOEMKOCTH BEUIECTBA. YpaBHeHHME Maliepa. YaenbHas Temiaora CropaHus
toruBa. Pacuér kommuecTBa TeIIOTHI npu Temionepenade. [lonstue o0
aanabaTHOM Ipoliecce.

[lepBpiii 3akoH TepmMoaMHaMuKU. BrHyTpeHHss osHeprus. KomumuectBo
TEIJIOTBI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DSHEpruu
TEPMOJNHAMHYECKON CUCTEMBI.

BTopoil 3ak0OH TEpMOJMHAMHUKH [UJI1 PABHOBECHBIX MPOILIECCOB: YEpPE3
3aJaHHOE PABHOBECHOE COCTOSHHE TEPMOJMHAMUYECKONW CHUCTEMBI ITPOXOIUT
eIMHCTBEHHAs aauadara. AOCONIOTHAs TeMIiepaTypa.

Bropoii 3akoH TEpMOAMHAMHMKM JUIsI  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOKHO TepeaaTh TEIUIOTY OT 0oJiee XOJI0AHOro Tena K 0ojiee HarpeTroMy 0e3
komreHncanuu (Knaysuyc). HeoGpaTumMocTh MpUPOTHBIX MPOIIECCOB.

[IpyHUMOBI  OEUCTBUS  TEIUIOBBIX  MAIIWH.

KIIJI. MakcumaneHoe 3Hauenue KIIJI[. [{uki

Kapso.

DKOJIOTUYECKHUE ACTIEKThl MCIOJIb30BAHUS TEIUIOBBIX JBHraresieid. TemmnoBoe
3arpsA3HEHHUE OKPYKAIOIIEN CPEMBI.

TexHuyeckre yCTpPOWCTBA M TEXHOJIOIMYECKHE IPOLIECCHI: XOJIOAUIbHUK,
KOHJUIMOHED, NHU3ENbHBIA W KapOIOpaTOpHBIA ABUTATENd, MNapoBas TypOuHa,
IIOJIyYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTWIM3ALUsA «TEIUIOBBIX» OTXOIOB C
UCIOJIb30BaHUEM TEIJIOBOTO HAcOCa, YTHIIN3alHsg OMOOPraHUYeCKOro TOIUIUBA JIs
BBIPAOOTKHU «TETUIOBOM» U 3JIEKTPOIHEPTUU.

Hemoncmpayuu.

H3menenue Temneparypsl pu aanadbaTtuyeckoM paclIupeHUH.

Bo3nyiiHoe oruuso.

CpaBHEHHE yAEIBbHBIX TEIUNIOEMKOCTEN BELIECTB.



CriocoObl U3BMEHEHMSI BHYTPEHHEH SHEPTUH.

UccnenoBanue aanabaTHOTO mpoiiecca.

KoMmbroTepHbIE MOJIENIN TEIUIOBBIX JBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKMUKyM.

N3mepenue yaenbHON TEMI0EMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

UccnenoBanue anuabaTHOro mpoiiecca.

N3ydenne B3aMMOCBA3UM DHEPTHM MEXMOJIEKYJSIPHOTO B3aUMOJCUCTBUS U
TeMIEPaTypbl KUTIEHUSI KUJTKOCTEH.

Tema 3. Azpecamnvie cocmoanusn geuyecmea. Dazoevie nepexoowl.

[Tapoobpa3oBanue u KoHAcHcanus. Vcnapenue wu KkureHue. VY elbHas
TeIJI0Ta mapooOpa3oBaHUsI.

HacebllieHHbIE W HEHAChINIEHHbIE mapbl. KauecTBEeHHas 3aBUCHMOCTD
IJIOTHOCTHU W JABJICHUS HACBIIMIEHHOTO Iapa OT TEMIIEPATYPbl, UX HE3aBUCHUMOCTH
0T 00BbEMA HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JaBJICHUS
B JKHJIKOCTH.

BnaxxocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTENbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrainuyeckue u amopdHbie Tena. AHU30TPOIKS CBONCTB
kpuctauioB. [lmaBineHue u Kpucramauzauus. YJeldbHAas TEIUIOTA IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEpaOTO Tena. Pactsokenne u cxxarue. Cnpur. Moayns FOnra.
[Ipenen ynpyrux nedopmarui.

TemnmoBoe pacmiipeHue KUIKOCTEH W TBEPABIX T, 00bEMHOE U JUHEHHOE
pacumpenrie. AHFrapMOHU3M TEIJIOBBIX KOJIEOAHUI YacTHI BEIIECTBA KaK MPUYMHA
TEIJIOBOT'O paclIMpeHus Tell (Ha KAYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue HEPTUU B ¢hazoBbIX

nepexogax. Y paBHEHHUE TEIUIOBOrO OanaHca.

[ToBepxHocTHOE HaTskeHHE. KoahPuIMEeHT MOBEPXHOCTHOTO HATSKEHUS.
Kamapasie saBnenus. /[aBiaeHne nojx MCKPUBIEHHON MOBEPXHOCTBIO KUJIKOCTH.
®opwmyna Jlannaca.

TexHuyeckre yCTpOWCTBA M TEXHOJOTMYECKHE TIPOLIECCHL:  KUIKHE
KPUCTAJUIbl, COBPEMEHHBIE MATEPHUATIBI.

Hemoncmpayuu.

TennoBoe pacunpeHue.

CBoliCcTBa HACBIIIEHHBIX

MapoB.

Kunenune. Kunenue npu noHM>XEHHOM JTaBJICHUM.

N3mMepenune CHitbl MOBEPXHOCTHOI'O HATSKEHUS.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmauuBaHue.



Kanumisipasie sBieHUsI.

Mopaenn HeHbIOTOHOBCKOM JKUIKOCTH.

CriocoObl U3MepeHUs BIAXKHOCTH.

HccnenoBanne HarpeBaHus U IUIABJICHUS! KPUCTAINIMYECKOTO BEILIECTBA.

Bunbr negopmarnuii.

Habmronenue manbix gedopmanuid.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

M3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepenune yaenbHOM TEMIOTHI TUIABJICHUS JIbJA.

N3ydeHre CBOMCTB HACBIILIEHHBIX TTAPOB.

N3mepenue abCOMIOTHON BIAXXHOCTH BO3/lyXa M OIEHKA MAacChl MapoOB B
MTOMEILICHUU.

N3mepenune ko3 duiiieHTa moBEpXHOCTHOTO HATSHKCHUSI.

N3mepenue monynsa FOnra.

UccnepoBanne 3aBucuMOCTH  Jepopmanuu  pe3MHOBOro obOpasia OoT
MPUIIOKEHHON K HEMY CHJIBI.

Paznen 4. JaekTpoauHaMuKa.

Tema 1. dnekmpuueckoe no.e.

DJneKTpu3alums Ten U €€ MpOSBICHMS. JJEKTpUuueckud 3apsna. JIBa Buaa
BJIEKTPUYECKUX 3apsafoB. [IpoBOAHWMKH, JUAIEKTPUKU U MOJYTPOBOJHUKH.
DJIeMEHTapHBIM AJIEKTPUUYECKUI 3apsii. 3aKOH COXPAHEHUs SJIECKTPUUYECKOTO
3apsaa.

B3aumoperictBue 3apsgoB. Todeunsle 3apsansl. 3akoH Kynona.

Onektpuueckoe mosne. Ero neiicTBUe Ha BJIEKTPUYECKHUE

3apsiapbl.

Hanpsoxénnocts  anextpuueckoro  mosst.  IIpoOueiii  3apsna.  Jlunum
HaIpPsHKEHHOCTH 3JIEKTPUUECKOTo 1mojisi. OHOPOIHOE 3IEKTPUUECKOE MOJIE.

[ToTeHUUATBHOCTE 3JEKTPOCTATUYECKOr0 MOJisl. Pa3HOCTh MOTEHIMAIOB U
HanpspkeHue. lloTeHnmanbHass sHeprus 3apsAna B AJIEKTPOCTATUYECKOM  IIOJIE.
[ToreHuman 31eKTpocTaTUYecKoro nojid. CBsA3b HANPSKEHHOCTH TOJS U Pa3HOCTH
NOTEHIIMAJIOB ISl DJIEKTPOCTATUYECKOTO 1oy (Kak OAHOPOJHOIO, TakK H
HEOJHOPOHOTO).

[IpuHIUI CYyNIEPIO3UIINY STEKTPUUYECKUX TTOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMepHO 3apsbkeHHOUM cdepnl. [lone
PaBHOMEPHO 3apsHKEHHOTO 1o 00béMy miapa. [lone paBHOMEpHO 3apsKEHHOUN
OeCKOHEUHON TIIOCKOCTH. KapTUHBI JWMHUN HaNpsKEHHOCTH JTHX IOJeH |
SKBUMOTEHIHAIBHBIX TOBEPXHOCTE.

[IpOBOJTHUKH B 3IEKTPOCTATUYECKOM I0JIE. Y CIIOBUE PABHOBECHS 3aps0B.

JlvdmekTpukn B AIEKTPOCTATUYECKOM  TIOJIE. JnanekTpuueckas
IIPOHUIIAEMOCTD BEILECTBA.



Konnencarop. D1eKTpOEMKOCTh KOHJIEHCATOpA. DIIEKTPOEMKOCTD IJIOCKOIO
KOHJIEHCATOpa.

[TapaiutennbHOE coeqHEHME KOHAEHCATOPOB. IlocnenoBarenbHoe coeTMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsiKEHHOI0 KOHAEHCATopa.

JIBr>KeHue 3apsoKEHHOW YaCTULBI B OJHOPOAHOM 3JIEKTPUYECKOM IIOJIE.

TexHuyeckne ycTpoHcTBa M TEXHOJOTHMYECKHE MPOLECCHI: JIEKTPOCKOIL,
ANEKTPOMETpP, DIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHUE OJIEKTPOIpUOOpOB,
KOHJIeHCaTophl, TeHepatop Ban ne ['paada.

Hemoncmpayuu.

YCTpOUCTBO U MPUHIKUII IEUCTBUS 3JIEKTPOMETPA.

DJIEKTPUUECKOE T0JIE 3aPSHKEHHBIX IIaPUKOB.

DIIEKTPUYECKOE TOJIE€ ABYX 3apsKEHHBIX MIACTHUH.

Monens anekTpocraTudeckoro reaeparopa (Ban ne ['paada).

[IpoOBOAHUKH B JIIEKTPUYECKOM MOJIE.

DneKkTpocTaTuyecKas 3aiuTa.

YCTpOUCTBO U ICUCTBUE KOHAECHCATOPA OCTOSHHOW U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IUUIOCKOTO KOHJAEHCAaTOpa OT IUIOLIAIU
IJIACTHH, PACCTOSHUS MEXKAY HUMH U IUAIEKTPUIECKOW IPOHUIIAEMOCTH.

DHeprus 3AEeKTPUUECKOTO OIS 3apSKEHHOT0 KOHJIEHCAaTopa.

3apsiiKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOp.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, npaKmuKym.

OrneHka cui B3auMOJICHCTBUS 3apSKEHHBIX TETl.

Habnronenue npeBpalieHus SHEPruu 3apsbKeHHOTO KOHJIEHCATOpa B SHEPTHUI0
V3JIyYEHUS CBETOMO/A.

N3ydyeHne npoTekaHus TOKa B LENHU, COJCPKAIIECH KOHIEHCATOP.

Pacnipenenenne pa3sHOCTH MTOTEHIIMAJIOB (HampsKEeHUs ) pu
NIOCJIEOBATENBHOM COEAMHEHNH KOHAEHCATOPOB.

HccnenoBanue paspsga KOHICHCATOPA YEPES PESUCTOP.

Tema 2. ITocmosanubwlii 31eKmMpuiecKuilt mok.

Cuiia Toka. [TocTOsIHHBIN TOK.

VYcnoBus CylecTBOBaHMS MOCTOSIHHOTO 3JIEKTPUYECKOr0 TOKa. VcTOuHMKH
toka. Hanpsixerne U u DJIC &

3akoH Oma 1 ydacTka LemH.

DIIEKTPUUECKOE COIIPOTHUBIICHUE. 3aBUCUMOCTh COIIPOTHUBIICHUS
OJHOPOJIHOTO MPOBOJAHMKA OT €ro JUIMHBI U IUIOMIAAY IONEPEYHOrO0 CEUYCHUS.
VY enpHOE CONPOTHUBIIEHUE BEIIECTBA.

[TocnenoBaTenpHOE, MAapaIEIbHOE, CMEIIAHHOE COEAUHEHUE MPOBOJHUKOB.
Pacuér pa3BerBnéHHBIX dnekTpudeckux 1eneit. [Ipasmma Kupxroda.



Pabota snexrpuueckoro Toka. 3akoH [xoyns—Jlenna.

MOUIHOCTh 3JIEKTPUYECKOrO0 TOKa. TerioBasi MOIIHOCTb, BbIAEISEMas Ha
pe3ucrope.

OJIC m BHYTpEHHEE CONPOTHBJIEHUE HMCTOYHHKA TOKa. 3akoH Oma mid
MOJIHOM (3aMKHYTOM) D2JIGKTPUYECKOM 1enmu. MOIIHOCTh HCTOYHHKA TOKa.
Kopotkoe 3ambikanue.

KoHzeHncaTop B ienu NOCTOSIHHOTO TOKA.

TexHu4yeckre yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHL: aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CUETUUK DIICKTPUUECKON IHEPTUH.

Hemoncmpayuu.

W3mepeHue CUilbl TOKa U HaIpSKEHHUS.

HccnenoBanne 3aBUCUMOCTH CHJIbI TOKA OT HAIPSKEHUS ISl PE3UCTOPA,
JIaMITbl HAaKaJIMBAHUS M CBETOJMO/IA.

3aBUCUMOCTh COMPOTUBIICHUS MWIMHAPUUECKUX MPOBOJHUKOB OT JTUHBI,
IJIOIA/IU MONIEPEYHOTO CEUEHHUS M MaTepuaa.

HccnenoBanne 3aBUCUMOCTHU CUJTBI TOKA OT CONPOTUBJIEHUS MTPU MTOCTOSTHHOM
HaIPSHKEHUH.

[Ipsamoe nzmepenne D/IC. KopoTkoe 3ambIkaHK€e TAIbBAHUYECKOTO 3JIEMEHTA
U OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUSI.

Cnoco0Obl coenuHeHus1 UCTOYHUKOB Toka, DJIC OGaTtapeil.

Uccnenosanue pa3HOCTH MOTEHIIMAIOB MEX/TY MOII0CAMU UCTOYHUKA TOKA
OT CWJIBI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPpAKmMuKym.

HccenenoBanne CMENIAaHHOTO COEUHEHUS PE3UCTOPOB.

N3mepenune yaenbHOro COpOTUBIIEHUS

MIPOBOJHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HAINpSOKEHUS JJISI  JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npenena u3MepeHus amnepmeTpa (BoJIbTMETPA).

N3mepenune D/1C 1 BHYTPEHHETO CONTPOTUBIIEHUS UCTOYHUKA TOKA.

Uccnenosanne 3aBucumoctd DJIC raibBaHUYECKOr0O 3JIEMEHTa OT BPEMEHU
IPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanne pa3HOCTH MOTEHIMAIOB MEXKY MOIOCAMH UCTOYHUKA TOKA
OT CWJIbI TOKA B LIEIH.

HccnenoBanre 3aBUCUMOCTH MOJE3HOM MOITHOCTH UCTOYHUKA TOKA OT CHJIBI
TOKa

Tema 3. Toxu 6 paziuuHbIx cpeoax.

DJNeKTpUYeCcKass MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  DJEKTPOHHAs
IIPOBOJAMMOCTb TBEPABIX METAJUIOB. 3aBUCHUMOCTbH COINPOTUBIICHUS METAJUIOB OT
Temrneparypbl. CBEpXIPOBOIUMOCTb.



DIIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA ANEKTPOHHBIX ITYYKOB.

[TonynpoBOIHUKHY. CobcTBeHHas u MpUMeECHast IPOBOJAMUMOCTh
noJIyIpoBOHUKOB. CBoiicTBa p—n-nepexo/a. [lonynpoBoHUKOBBIE TPUOOPHI.

DNEKTPUYECKUNA TOK B BJIEKTPOIUTAX. DIJIEKTPOJIUTHYECKAS AUCCOLMALIUS.
DnekTponus. 3akoHsl Dapajes s AIEKTPOIU3a.

DJIEKTpUUECKU TOK B ra3zax. CaMOCTOATENbHBIH M HECAMOCTOSTEIbHbIN
paspsia. PaznuuHble TUIIBI CAMOCTOSTENBHOTO pa3psaa. Monnus. 11na3zma.

TexHuyeckre yCTpOWCTBA M NPAKTUYECKOE IMPUMEHEHHUE: Tra3opas3psiaHble
JIAMIIbI, DJIEKTPOHHO-JTyudeBasi TpyOKa, IOIYNPOBOJHUKOBBIE MPUOOPHI: JTUOJ,
TpaH3uCTOp, (PoTOaMOA, CBETOAMON, TajdbBaHWKA, padUHUPOBAHUE MEIIH,
BBIIIJIABKA ATIOMUHUS, SJIEKTPOHHASI MUKPOCKOIIHSI.

Hemoncmpayuu.

3aBUCHUMOCTh COIPOTHUBJIEHUSI METAJJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB JIEKTPOIIUTOB.

3akoHsl 3nekTpoausa dapazes.

W ckpoBoii pa3psia U IPOBOJAUMOCTb BO3yXA.

CpaBHeHUE MPOBOAUMOCTH METAJIJIOB U MOJYTIPOBOJHUKOB.

OHOCTOPOHHSISI TPOBOAUMOCTH AUO/A.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomut, npaxmuKym.

HaGmronenue aiexTposiusa.

N3mepenue 3apsiia OAHOBAJIEHTHOTO MOHA.

HccnegoBanue  3aBUCMMOCTH  CONPOTHUBIIEHHSI  TEPMOpE3UCTOpa  OT
TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKHU JUOA.

Pu3n4ecKuil MPAKTUKYM.

CnocoObl u3MepeHus: (PU3nUecKux BEJIUYUH C MCIOJIb30BAaHUEM AHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX TaTYUKOBBIX CHUCTEM.
AOGCOIIIOTHBIC U OTHOCUTENIbHBIC TTOTPEITHOCTH U3MEPEHNN (DU3UYECKUX BEITUYUH.
OueHka rpaHull MOrPEeIIHOCTEN.

[IpoBeieHME  KOCBEHHBIX  U3MEPEHUM, HCCIEHOBAHMA  3aBUCUMOCTEU
¢u3nyecKkux BENMYUH, MPOBEpPKa IMPEAJOKEHHBIX THUMOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMAaTUYECKUX  pasaeiiax «YUYEHUYECKUM  SKCIEPUMEHT,
JabopaTopHbIC PaOOTHI, TPAKTUKYM ).

MexnpeaMeTHble CBA3M.

WNzyyenne kypca ¢usuku yroyonéaHoro ypoBHs B 10 kmacce
OCYILIECTBIISIETCSA C YYETOM COJIEPKATEIbHBIX MEXKIPEAMETHBIX CBSA3EH C KypcaMu
MaTEeMaTUKH, OMOJIOTHH, XUMUHU, Teorpaduu U TEXHOJIOTHUH.

Mescnpeomemmnoie nonamus, C6A3AHHbIE C UIYUEHUEM MEMO0068 HAYUHO20
nO3HAaHUuA: SBICHNE, HAYYHBIA (PaKT, TUnoTe3a, puanyeckas BEJIMUMHA, 3aKOH,



Teopusi, HaONIOACHUE, SKCIEPUMEHT, MOJCIUPOBAHUE, MOJIEIb, H3MEPEHHE,
MOTPEIIHOCTY U3MEPEHUN, U3MEPUTEIbHbBIE TPUOOPHI, ITUdpoBast 1abopaTopus.

Mamemamuxka: pelieHUe CUCTEMbl ypaBHeHUW. JluHeWHas QyHKIMS,
napabosna, runepooia, ux rpapuku u cBoiicrBa. Tpuronomerpuueckue QyHKIUM:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopbl 1 MX MPOEKLMU HA OCH KOOPJAHMHAT, CJI0KEHHE BEKTOPOB.

Buonozusa: mexanuyeckoe JBUKEHHUE B )KMBOU Ipupone, AMPPy3us, ocMoc,
TEMJI000MEH JKMBBIX OPraHHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYKAIOIIeH cpebl,
yTWIM3anusi OMOOPraHMYECKOro TOIUIMBA Il  BBIPAOOTKH  «TEIUIOBOW» U
IIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHKEHHUE U KaIMJUIAPHBIE SIBJICHUS B IPUPOJIE,
DIIEKTPUUECKHE SIBJICHUS B )KUBOUW TIPUPOJIC.

Xumun: TUCKPETHOE CTPOEHUE BEILECTBA, CTPOCHHE ATOMOB U MOJIEKYJ,
MOJIb BEIIECTBA, MOJIIpHAsh Macca, IOJIYyYEeHHWE HaHOMATEepHallOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEJI, KUAKOCTEN U ra3oB, KUJKUE KPUCTAIUIbI, JIEKTPUUECKHE
CBOMCTBA METAJIJIOB, JJIEKTPOIUTHYECKAS TUCCOIMAIINS, TAIbBAHUKA, SJIEKTPOHHAS
MUKPOCKOIHS.

TI'eocpagpua: BnaxxHocTb BO3AyXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozcua: npeoOpa3oBaHUE JIBUKEHUU C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHJIKOIO TPEHUS B TEXHHUKE, CTATUYECKHE KOHCTPYKUUU
(KpOHIUTENH, pemeéTyaTble KOHCTPYKUMH), UCIIOJIb30BAHUE 3aKOHOB COXPAaHEHHS
MEXaHUKA B TEXHUKE (THMPOCKOI, BOJOMET MU APYTHE), JABUTATENb BHYTPEHHETO
cropanusi, napoBasi TypOMHa, OBITOBOM XOJOAUIBbHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
NOJIyYEHHUs] COBPEMEHHBIX MAaTepHaioB, B TOM YHCJIE HAHOMATEPUAIOB, U
HAaHOTEXHOJOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOIpPHOOpOB,
ra3opa3psAHbIC JaMIIbl, TOTYIIPOBOIHUKOBBIEC IPUOOPHI, ralbBaHUKA.

11 KJIACC

Paznen 4. JaekTpoauHaMuKa.

Tema 4. Macnummnoe nosne.

BzauMogelicTBUE TOCTOSHHBIX MArHMTOB M TPOBOJHUKOB C TOKOM.
MarautHoe 1none. Bexkrop MarmutHOM uMHAayKuuu. I[IpuHuomn cynepno3unuu
MAarHUTHBIX NOJIeH. JIMHUY MarHUTHON MHIYKLWH.

MarHutHoe 1oJie MMPOBOAHUKA ¢ TOKOM (MPSMOTO MPOBOJHUKA, KATYIIKA U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, €€ HalpaBJI€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBieHUE U MOAYJib. [[BrbKeHUE 3apsKEHHOM YacTUIbI
B OJJHOPOJHOM MarHuTHOM Moje. Padora cuisl Jlopenia.

MarnuTtHoe 1noJjie B Beniectse. @eppoMarHeTukKH, rapa- U JUaMarHeTUKH.



TexHuueckue YCTpOﬁCTBa N TCXHOJOTMYCCKHC IIPOLHCCCHI: IIPUMCHCHHUC

MTOCTOSIHHBIX MAarHMTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIBTUMETD,
AJEKTPOABUTATEND SIKOOU, YCKOPUTEIHU JIEMEHTAPHBIX YACTHII.
Hemoncmpayuu.

Kaptuna nuHM  WMHOYKIMM  MarHATHOTO  MOJS  MOJIOCOBOTO  H
M0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTtuna nuHuii MarHuTHOM MHAYKIUU MOJIS1 JJIMHHOTO MIPSIMOTO MPOBOTHHKA
Y 3aMKHYTOT'O KOJIBLIEBOTO IMPOBOIHUKA, KATYIIKHA C TOKOM.

B3anmopelicTBue AByX NPOBOJJHUKOB C TOKOM.

Cuna Ammnepa.

JevictBue cuibl JIopeHia Ha MOHBI SJIEKTPOJIUTA.

HaOnroienre nBUAKEHUS My4YKa 3JIEKTPOHOB B MArHUTHOM IIOJIE.

[TpuHumn JCUCTBUS 3JIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTORJIEKTPUUECKONU CHCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccenenoBanre MarHUTHOTO TOJS1 TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (peppOMArHeTHKOB.

HccnenoBanne AeHCTBUA NOCTOSTHHOTO MarHUTa Ha PaMKy ¢ TOKOM.

N3mepenue cuiibl Ammepa.

N3ydeHne 3aBUCUMOCTHU CUJTbI AMIIepa OT CUJIbI TOKA.

OrnpeneneHne MarHUTHOW UHIYKIIMU HA OCHOBE U3MEPEHUS CHIIbI AMIIepa.

Tema 5. dnekmpomaznumnan uHOYKYUAL.

SIBneHHe DJIEKTPOMArHUTHOM HMHAYKOMU. [lOTOK BEKTOpa MarHMTHOM
uaaykiuu. IJC uHAYKUMM. 3aKOH JJIEKTpOMarHuTHOW wuHAykiuu Dapanes.
Buxpesoe snexkrpuueckoe nose. Toku Dyko.

OJIC uHAYKIMM B MPOBOJHUKE, NBUKYLIEMCS B OJHOPOAHOM MAarHUTHOM
ToJIE.

ITpasuiio Jlenua.

NunyktuBHOCTh. KaTymika HMHAYKTUBHOCTA B II€MU IOCTOSIHHOTO TOKA.
SABnenue camonHaykuuu. IJ{C caMOMHIYKIUH.

OHeprus MarHuTHOrO TMOJs KaTylWIKH C

TOKOM. DJIEKTPOMArHuTHOE TOJIE.

TexHuueckne yCTpOWCTBA M TEXHOJOTHMYECKHE MPOILECChl: MHAYKIHWOHHAs
M€4Yb, COJICHOU/I, 3aIIATA OT JICKTPU3ALUH TE NPU JIBUKEHUU B MATHUTHOM ITOJIE
3eMIIn.

Hemoncmpayuu.

HaOGmrotenre SsBIeHUsI JICKTPOMArHUTHON MHIYKITHH.

UccnenoBanne 3aBucumoct I/IC MHAYKIMM OT CKOPOCTH HW3MEHEHHUS
MarHuTHOIr'O MOTOKA.



[TpaBuiio Jlenua.

[lamenne wMarHuTa B QJIIOMHUHHEBOM (MEIHOM)

TpyOe. SABIeHne caMOMHYKIIUH.

UccnenoBanue 3aBucumoctd DJIC caMOMHAYKIHMH OT CKOPOCTH U3MEHEHMS
CHJIBI TOKA B IICIIH.

Yuenuueckuit 3kcnepumenm, nabopamopusie padomaol, PAKMUKYM.

HCCJ’ICI[OBEIHI/IG SABJICHUA BHGKTpOMaFHHTHOﬁ
HHAYKIHH. Onpez[eneHHe HHAYKIOHUH BHUXPCBOI'O
MargsuTHOI'O I10JIA. I/ICCJ'IG,IIOBaHI/IC SABJICHHS
CaMOMHAOYKIINH.

COopka Moie M 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Pasnen S. KosieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenshas cucrema. CBOOOHBIC KOJICOAHUSI.

I'apmonnyeckue koneOanus. KnHemarnyeckoe M AMHAMUYECKOE OIKCAaHHUE.
DHepreTuuecKoe ONHUCAHHUE (3aKOH COXPAHEHUs MEXaHMYECKOW 3Hepruu). BeiBox
JTUHAMUYECKOTO OMHUCAHUSI TAPMOHUYECKUX KOJIeOaHUN U3 MX SHEPreTUYECKOro U
KMHEMAaTHYECKOTO OMUCAHUS.

Amvrmutyna u ¢asza konebanuii. CBsS3b aMIUTUTYIbl KOJeOaHW WCXOIHOMN
BEJIMYMHBI C AMIUIUTYIaMU KOJIEOaHUI €€ CKOPOCTH M YCKOPEHHUSI.

Ilepuon u uactora konebGanuid. Ilepuon manbix CBOOOJHBIX KoJieOaHUMA
MaTeMaTUYeCKOro MasTHuKa. llepuox cBOOOAHBIX KOjJeOaHUN MPYKUHHOTO
MasTHHKA.

[TonsiTue o 3aryxaromux KoneOanusx. BeiHykaeHHbIe Kosiebanus. Pesonanc.
Pe3onancHas xpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPHUBOW.
ABTOKOJIEOaHUSI.

TexHrueckre yCcTpoiicTBa U TEXHOJOTMUECKHE MPOLECChl: METPOHOM, Yachl,
KayeJu, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuch K0ue0aTeIbHOrO ABUKEHHUS.

Habnronenue He3aBUCUMOCTH NIEPHOJIA MaJIbIX KOJIEOAHHM Ipy3a Ha HUTH OT
AMILTATYIBI.

HccnenoBanue 3aTyXamKX KoaeOaHU U 3aBUCUMOCTH IIEPHOJA CBOOOHBIX
KOJI€0aHUI OT COMPOTUBIICHUS.

UccnenoBanne kosnebaHWi TIpy3a Ha MACCHUBHOM MpYXUHE C UENbIO
(dbopMHpOBaHUA NMPEACTABICHUN 00 UAcaAIbHON MOJIENN MPYKUHHOTO MasATHHKA.

3aK0H COXpaHEHUs YPHEPTUU IIPU KoJIeOaHUAX TPy3a HA NIPYKUHE.

HccnenoBanre BIHYXACHHBIX KOJIEOaHUM.

HabGmronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.



N3mepenne mnepuoga CBOOOJHBIX KOJIEOAHUN HUTSHOTO M TPYNKUHHOTO
MasiTHUKOB.

N3ydeHne 3aKOHOB JBM)KEHUS TeNa B X0/I€ KOJIeOaHUM Ha ypyrom mnojsece.

N3yyeHue ABMKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B IPY>KMHHOM MasTHHUKE.

Hccnenoanne yObIBaHUS aMIUIUTYAbI 3aTyXaIOIINX

Kojebanuii. McciienoBanme BoIHYKICHHBIX KOJICOAHUIH.

Tema 2. dnekmpomacHumHubsle KoOaeOAHUA.

Konebarenbupiit  koHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIE KOJEOaHUS B
ujeallbHOM KoJiebaTenbHOM KOHType. Popmyna TomcoHa. CBsi3b aMIUIUTY/IbI
3apsija KOHAEHcaTopa ¢ aMIUIMTYJOM CHIIbI TOKa B KOJI€0ATETbHOM KOHTYpE.

3aK0OH COXpaHEHUs YHEPTUU B UCAITBHOM KOJIeOaTeIIbHOM KOHTYDE.

3aTyxarolme 3JIEKTPOMArHUTHbBIE KoJieOaHus. BrinyxaeHHbIE
3JIEKTPOMArHUTHBIE KOJIeOaHUsl.

IlepemenHbII TOK. MOIIHOCTE IIEPEMEHHOTO TOKA. AMIUIMTYAHOE H
JecTByIOlee 3HAUYEHUE CUJIbl TOKAa W HANpsDKEHUS NpHU Pa3iIuyHOW ¢dopme
3aBUCHUMOCTH MIEPEMEHHOIO TOKA OT BPEMEHMU.

CunyconanbHbld MEPEMEHHBIM TOK. Pe3ucTOp, KOHJIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LIETIH CHHYCOUJIAJILHOTO MEPEMEHHOTO TOKA. Pe30HaHC TOKOB.
Pe3onanc HanpsixeHUi.

Wneansublii  Tpancopmatop. IlpomsBonacTBo, mnepegada W MOTpeOIeHHUE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU TMpU MPOU3BOACTBE 3IIEKTpodHepruu. KynbTypa
UCII0JIb30BAHUS AJIEKTPOIHEPTUH B [IOBCETHEBHOM KU3HH.

TexHu4yeckre yCTpOWCTBA M TEXHOJIOTHYECKHE IPOLECCHI: DJIEKTPUUECKUN
3BOHOK, T'€HEPATOP MEPEMEHHOT0 TOKA, IMHUH dJIEKTpOIIepeay.

Jemoncmpayuu.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTH YaCTOThI CBOOOIHBIX KOJIEOAHUM OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuuiiorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIE€OaHUI.

['erepaTop He3aTyXaIOMUX JIEKTPOMATHUTHBIX KOJICOaHUIA.

Mopenp 3JIeKTpPOMarHuTHOTO TeHEepaTopa.

BbIHYyX/1I€HHbIE CUHYCOUJAIbHBIE KOJICOaHUSI.

Pe3ucTop, karymika MHIYKTUBHOCTH M KOHAEHCATOP B LIENH MEPEMEHHOIO
TOKA.

Pe3oHanc mnpu mocinenoBaTENbHOM COCIMHEHUM PE3UCTOpPA, KaTYyIIKU
UHIYKTUBHOCTH M KOHJIEHCATOPA.

Y cTpoicTBO 1 MPUHIMT ASUCTBUS TpaHCchopmaTopa.



Mogensb JIMHUU 3JIEKTPONIEPEAAUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

N3yuenue tpancpopmaropa.

HccnenoBanue nepeMeHHOro TOKa 4Yepe3 MOCIeI0BATENIbHO COCAMHEHHBIE
KOHJIEHCATOp, KaTylIKy U PE3UCTOP.

HaGunrogeHue 371eKTpOMarHiTHOTO pE30HaHCa.

Hccnenoanne paboThl HCTOYHUKOB CBETA B IIEMHU NEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE GOJIHDbI.

MexaHuveckue BOJIHBI, YCIOBUSI HUX pacnpoctpaHeHus. [lonmepeunbie u
IIPONOJBHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWsT M JJIMHA BOJIHBL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)k€HHe, NpejoMieHHe, MHTephepeHlHs Hu
nudpaxiys.

3Byk. CkopocTb 3ByKa. [’ poMkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

[ITymOBO€ 3arpsI3HEHUE OKPYKAKOLIEH CPEBI.

DJIEKTPOMAarHUTHBIE BOJHBL. Y CIIOBHUS M3JIyYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmHas opueHTannsi BEKTOPOB B 3JIEKTPOMATHUTHOM BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJH:  OTpPa)XX€HUE,  MPEIOMIICHUE,
noJigspu3aius, HTeppepeHus u nudpaxius.

[Ikana 31€KTPOMarHUTHBIX BOJIH. [[prMeHEHHE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHLMIBI pagUOCBS3U U TeNeBUACHUS. Painonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckre yCTpONCTBA M MNPAKTHUYECKOE NPUMEHEHHE: MY3bIKaJbHbIC
MHCTPYMEHTBI, pajap, paaguonpuéMHHUK, TEJIEBU30p, aHTEeHHA, TenedoH, CBY-neus,
yJIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEJULIMHE.

Hemoncmpayuu.

OO0pa3oBaHue U paclpoOCTPaHEHUE MTONEPEUHBIX U MPOI0IBHBIX BOJIH.

Koneo6mromeecs T€10 Kak HICTOYHUK 3BYKa.

3aBUCHUMOCTbH JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHHIA.

Habmroienue oTpakeHust U NpeoMIeHHUs] MEXaHUUECKHUX BOJIH.

Hab6monenue nnrepdepeninu u qudpakiiii MEXaHUYECKUX

BOJIH. AKYCTHUYECKUI PE30OHAHC.

CBolicTBa ylIbTpa3ByKa U €ro MPpUMEHEHUE.

Habnronenue cBsi3u TpOMKOCTH 3ByKa M BBICOTBHI TOHA C AMIUIUTYAOU U
4acTOTOM KOJieOaHUIA.

UccnenoBanue CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)kKeHue,
npesioMyIeHUe, MoJspu3anus, udpakius, UHTephepeHIus.

OO6Hapy:xeHue nHPpakpacHOTo U yiabTPadhUuOIECTOBOTO U3ITYUCHUM.

Yuenuueckuit skcnepumenm, nabopamopusie padomaol, nPAKMUKYM.



N3ydeHne napameTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacupocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMONTMHEWHOE paclpoCTpaHEHHUE CBETa B OJHOPOJAHOMU cpene. JIyu cBera.
To4eUyHbIN UCTOYHUK CBETA.

OTtpakenne cBera. 3aKOHBI OoTpakeHusi cBeta. [locTpoenne nzobOpakeHuil B
iockoM 3epkane. Chepudeckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS cBeTa. AOCONIOTHBIN MOKa3aTeNb
npenomieHusi. OTHOCUTENIBHBIN MOKa3aTelb MpeaoMiieHus. [I0CTOSHCTBO 4acTOTHI
CB€Ta W COOTHOIIEHWE JJIMH BOJIH NPHU MEPEXO0JIE MOHOXPOMATHYECKOrO CBETA
yepes TpaHully pasjenna AByX ONTUYECKUX CPe/l.

Xop nydeit B mpusme. Jucnepcus ceta. COXHBIM cocTaB O€lIoro cBeTa.
[Ber.

[TomHOE BHYTpeHHEe OTpakeHue. lIpenenbHblili yroa MmojHOro BHYTPEHHETO
OTPaXCHUSI.

ColOuparompie # pacceWBaromue JuUH3bL. ToHkas JuH3a. DokycHoe
paccTosiHUE W ONTHYECKass Cuja TOHKOM JIMH3BL. 3aBUCHUMOCTH (POKYCHOIO
paccTosiHUSL TOHKOM cepruuecKo JIMH3bI OT €€ T€OMETPUM M OTHOCUTEIBHOIO
MOKa3aTeNs MPeIOMIICHUSL.

dopmysa TOHKOW JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

XoJ ny4da, MPOLIEAIIETO JIMH3Y IOJ NPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudyecko ocu. IloctpoeHne wn300paKeHUM TOUKM W OTpe3Ka NpsIMON B
COOMPAIOITUX U PACCEUBAIOIIUX JIMH3aX U UX CUCTEMAX.

Onrtuueckue npubopel. Pa3zpemaromnias cnocoOHOCTh. ['1a3 kak onTudeckas
cucrema.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONTHKHU.

BonnoBass ontuka. HWurepdepenius cBera. KorepeHTHbIE HCTOYHHKH.
VYcaoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpeHIIMOHHOU
KapTUHE OT [JBYX KOT€PEHTHBIX HCTOYHHMKOB. IIpumMepsl KinaccMueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hubpakuus csera. JudpakimoHHas pemérka. YciaoBHe HaOII0ICHUS
[JIABHBIX ~MaKCUMYMOB TIpM NaJA€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonsapuszanus ceera.

TexHnueckne yCTpPOWCTBA M TEXHOJOTMYECKUE ITPOLECCHl: OYKH, JIyIa,
nepuckomn, (oroanmnapar, MUKPOCKOIN, MPOEKIHMOHHBIN ammapaT, MpOCBETICHHUE
ONTHUKH, BOJIOKOHHAS! ONTUKA, TU(PPAKIIMOHHAS PEIIETKA.

JHemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccrnenoBanue MpeIOMIICHUS CBETA.

HabmroieHue noaHoro BHyTPEHHEro oTpakeHust. MoJienb cBeToBo1a.

HccnenoBanne XoAa CBETOBBIX IIYYKOB 4Yepe3  IJIOCKONApalIeNIbHYIO
TUTACTUHY U TIPHU3MY.

HccnenoBanve  CBOMCTB — M300pakeHHd B

auH3ax. Mojien MUKpOCKOTIIa, TEIEeCKOIIa.

HabGmronenue uaTeppepeHiru crera.

HaGmaronenue [IBETOB TOHKHUX
wi€éHok. HaOmonenuwe nudpaxkuum
CBeETa.

N3yuenue nudpakiinoOHHON PEHIETKY.

HabGmogenue nupakiimoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGmronenue nonsipu3anuu CBeTa.

[IpuMeHeHue NONSPOUIOB ISl U3YUCHHS] MEXaHUYECKUX HAMPSHKEHUN.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomot, npaKkmuKym.

M3mepeHne nokasaTess IpeJoOMIICHHS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO pAcCTOSIHMSI OT BellecTBa (Ha
IpUMEPE KUJIKUX JTUH3).

N3mepenne poKyCcHOro pacCTOSIHUS PACCEUBAIOIINX JINH3.

[Tony4yenue n300paxeHusi B CUCTEME U3 IUIOCKOTO 3€pKajia U JIMH3BI.

[Tonyyenue n300paxxeHusi B CHCTEME U3 ABYX JIUH3.

KoHcTpynpoBaHue TEIeCKOMMYECKUX CUCTEM.

HabGmronenune audpakuuu, nHTEpPEPEHIIMN U TOJIIpU3alMi CBETA.

W3yuyeHue noysipu3almy CBeTa, OTPaAXKEHHOIO OT NOBEPXHOCTH

IUBJIeKTpUKa. M3yuenue nHTepdepeHny Ja3epHOro U3IyYeHHs Ha JBYX

LIEISX.

HaOmronenue nucnepcum.

Hab6mronenne u uccnenoBanue AUQGPaKIIMOHHOTO CIIEKTPA.

N3mepenne IirHbl CBETOBOM BOJIHBI.

[Tonyyenue criekTpa U3ITy4YEHUs CBETOAMO/A MPU MOMOIIM AUPPAKIUOHHOM
PELIETKH.

Pa3znes 6. OcHOBBI cIeUAJIBLHONW TEOPUH OTHOCUTEIbHOCTH.

I'panuupl  NpUMEHUMOCTHM  Kjiaccuyeckod — MexaHuku.  [loctynaTel
CHELUATbHON TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  wHTepBal.  [IpeoOpasoBanus  Jlopenna.
VYcnoBue npuyMHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMeIJICHUE
BPEMEHU U COKpPAILIEHUE JITTUHBI.

OHEprusi U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl ¢ 3HEPrUed U UMITYJIBCOM PEIATUBUCTCKON YaCTULbl. DHEPIUs
TIOKOSI.



TexHuueckne ycTpoWCTBa U TEXHOJOTUYECKUE MPOLIECCHI: CITyTHUKOBBIE
NPUEMHUKHU, YCKOPUTEIU 3apsiKEHHBIX YaCTHII.

YyeHn4yeckuit SKCIepuMEHT, J1a00paTopHbIe PadOThI, MPAKTUKYM.

Onpenenenue WMIYyJIbca W DHEPrHUM  PEISTUBUCTCKUX 4acTull (1O
dboTorpadgusM TPEKOB 3apPsHIKEHHBIX YACTHUI] B MATHUTHOM TIOJIE).

Pasznen 7. KBanToBasi pusuka.

Tema 1. KopnycKyaaphno-601n060ii Oyaausm.

PaBHOBeCHOE TEIIOBOE M3IyUYeHHE (U3TyuyeHHE aOCOIIOTHO YEPHOrO Tela).
3akoH cMmenieHuss Buna. ['unoresa [1nanka o kBaHTax.

®DoTOHBI. DHEPTUS U UMITYJILC (POTOHA.

dororpdext. Onbitel A. I'. CroneroBa. 3akoHbl poTtorddekra. YpaBHeHUE
OinamTeitHa 11 hoToddderra. «KpacHas rpanumay ¢porodddekra.

JlaBnenne cBera (B YAaCTHOCTH, JIaBJICHUE CBeTa Ha abCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIOTHO OTpakaromlyr MmoBepxHocTh). Ombiter I1. H.
JleOenena.

BonHoBeie cBolicTBa yactull. Bonusl ne bpoiins. nuHa BosHb! ne bpouid u
pa3Mepbl 00JacTH JIOKanM3aluu JBWXKyLIeics dvactuibl. KopryckynspHo-
BOJTHOBOH Jyanu3Mm. Judpakius 351eKTpoHOB Ha KpUCTAIIIAX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIICHUS] HeonpeaenEéHHOCTeN
I'eiizenbepra.

TexHu4yeckre yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: CIIEKTPOMETP,
dboTosnemenT, GOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJHEYHas Oarapes,
CBETOAMO/I.

Jemoncmpayuu.

®otord(dHeKT Ha YCTAaHOBKE ¢ IMHKOBOW IJIACTUHOM.

HccnenoBanne 3akoHOB BHeTHEro (poroaddekTa.

UccnenoBanne 3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHUKOB  OT
OCBEILIEHHOCTH.

CBeToauon.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomul, npaKmMuKym.

Hccnenosanue Gporopesucropa.

N3mepenne nocrosinHoi [1nanka Ha ocHOBe uccienoBanus Gporosddexra.

HccnenoBanre 3aBUCUMOCTHM  CHJIBIL TOKa 4Yepe3  CBETOAMONA  OT

HanpspkeHus. Tema 2. Duzuxka amoma.

OnbITl MO HCCIEOBAHUIO CTpOeHUsl aTtoMma. [lnaHerapHas monenb aToma
Pesepdopna.

[Toctynatel bopa. N3nyuenue u nornonieHue (OTOHOB MPU MEPEX0e aToMa
C OHOTO YPOBHS SHEPIUU HA APYTOU.



Buasl ciektpoB. CrieKTp YpOBHEHN 3HEPrUM aTOMa BOJOPOJA.

CnoHTaHHOE U BBIHYXJICHHOE U3JlyuyeHue cBeTa. Jlazep.

TexHuueckne yCTpOMCTBA U TEXHOJIOTUUYECKUE MPOLIECCHI: CIIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOM), Ja3ep, KBAHTOBBIA KOMITbIOTED.

Hemoncmpayuu.

Mogens onbita Pezepdopaa.

HaOmronenne nuaeiiyaTeIx

CIIEKTPOB.

YCTpOUCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTULL.

Omnpenenenue JUIMHBI BOJIHBI J1a3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKmuKym.

HaGmronenue inHen4aToro crekTpa.

HccnenoBanue criekTpa pa3pexeHHOr0 aTOMapHOrO BOJIOPOJa U U3MEPEHUE
noctosiHHoM PunOepra.

Tema 3. @u3zuxka amomHoz20 A0pa u IN1EMEHMAPHLIX YACMUY,.

Hyxnonnas monens snapa [eiizenOepra—MBanenko. 3apsia siapa. MaccoBoe
qucio sapa. M3oronsl.

PanuoaktuBHOCTh. Anbda-pacnan. DJIEKTPOHHBIA W TMO3UTPOHHBIM OeTa-
pacnaj. ['amMa-u3nydeHue.

3aKOH paJUOAKTUBHOIO pacnajga. PaauoakTUBHBIE H30TOIBI B IPHUPOJIE.
CBoiICTBAa MOHM3UPYIOLIETO HM3Iy4YCHUS. BiusHHE paIMOaKTUBHOCTH Ha >KUBBIE
opranusmbl. EctecTBeHHbIN QoH nznydenus. Jlozumerpus.

DHeprus CBA3M HYKJIOHOB B sJipe. Snepubie cuibl. Jlepekt Macchl siapa.

SAnepubie peakuuu. Jlenenue u cuHrtes saep. SAaepusie peakropsl. [Ipobiemsl
YIPABIISIEMOTO TEPMOSAEPHOIO CHHTE3a. OKOJIOTMYECKHE aCIEKThl Pa3BHTHS
SIIEPHOM YHEPIETUKMU.

Meronsl  perucrpanud U UCCIEHOBAHUSA  DJIEMEHTAPHBIX  YaCTHLL.

OyHIaMEeHTaJIbHbIE B3aUMOJCHUCTBUSA. baprOHBI, ME30HBI U JIENITOHBI.
[Ipencrasnenune o CtangapTHoi Moaenu. KBapk-TiitooHHast MOJENb apPOHOB.

®usuka 3a npeaenamu CrangaptHod moaenu. TEmHas marepus U TEMHAs
SHEPIusl.

EnuHCcTBO U3nyeckoi KapTUHBI MUPA.

TexHu4yeckre yCTpOMCTBA M TEXHOJIOTUYECKHUE MPOLECCHI: T03UMETP, Kamepa
Bunbcona, siaepHbIl  peakTop, TEpPMOSAEPHBIM peakTop, aTromHas OomoOa,
MarHUTHO-PE30HAHCHAsl TOMOTrpadus.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne TpeKoB 4acTUIL (M0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETA.

N3ydenue noriouieHust 0eTa-4yacTHl] ATFOMUHUEM.

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOGU3HKH.



Oranbl pa3BUTHS acTpoHOMUU. [IpuKIIafiHOE 1 MUPOBO33PEHUYECKOE 3HAUEHUE
acTpoHoMHuH. [IpuMEHUMOCTh 3aKOHOB (U3UKU [JIi OOBSICHEHUS MPUPOIBI
KOCMHYECKUX OOBEKTOB.

Mertoapl aCTpOHOMHMYECKUX HccieqoBaHuii. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOTBI, PAANOTEIECKOIBI, BHEATMOC(EPHAS aCTPOHOMMUSI.

Bun 3Bé3gHoro Heba. Co3Be3amsi, sSpKkue 3BE3IBI, TUIAHETHI, WX BHUIMMOC
JIBUKEHHE.

ConneuHas cucrema.

Comuue. ConmHeunast akTUBHOCTh. McTouHuK 3Heprun CoyHIa U 3BE3 .

3BE3/1bl, UX OCHOBHBIC XapaKTEPUCTUKHU. J[uarpaMma «CeKTpaabHbIN KJIacc —
CBETHUMOCTbY». 3BE3/bl TJIABHOW IIOCJIEIOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTB» JUIsl 3BE3J] TJIABHOM IMOCJIEAOBATEIBbHOCTU. BHyTpeHHEE CTpoeHHe
3B€31. COBpEMEHHBIC MPEJCTABICHUSI O MPOUCXOXKACHUU U 3Bomtonuu CoJHIa U
3BE3/1. DTaIlbl )KU3HU 3BE3].

Mneunsiii Ilyte — Hama ['anmaktuka. Ilonoxenue u npmxenue CosiHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBa3zapsl. UEpHBIE NBIPBI B sIpax
rajakTHK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xa00ia. Pa3oeranue rajgakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe U3nydeHue.

MacitabHas CTPYKTYypa Bcenennoit.
Meraranaktuka. Hepeménusie poOIeMbI
aCTPOHOMMUH.

Yuenuueckue navnooenus.

HaGnronenust 3B€31H0r0 HEOa HEBOOPYKEHHBIM IJIa30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPWIOKEHUMN /IS ONpe/eeHUs MOJ0KEHUsI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO J1aTy: OCHOBHbIE c03Be3usi CeBEpHOro MOJylIapusi U SpKHE
3BE3/BI.

HaGnionenuss B Ttenmeckon JlyHbI, IJIaHET, TYMaHHOCTEH H 3BE3MIHBIX
CKOIUIECHUH.

Pu3nyecKuil MPAKTUKYM.

Cnoco0Obl u3MepeHus PU3NYECKUX BEIUYHMH C UCIOIb30BAHUEM AHAJIOTOBBIX
U U(PPOBBIX U3MEPUTENHHBIX MTPUOOPOB U KOMITBIOTEPHBIX JATYHKOBBIX CHCTEM.
AOGCOIIIOTHBIC U OTHOCUTEJIbHBIE TTOTPEITHOCTH U3MEPEHUN (PU3UYECKUX BEITUYUH.
OueHka rpaHul NOrpenIHOCTEeN.

[IpoBeneHne KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3nUecKNX BEIMYMH, TPOBEPKA NPEIJIOKECHHBIX THMOTe3 (BBIOOpP W3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKHX  pazlenax «YUYEHHUECKUH  DKCIEPHMEHT,
JabopaTopHbIe PabOTHI, TPAKTUKYM) ).

O0o01aro1ee NOBTOPEHUE.



OO60011IeHre U cucTeMaTU3allksl COepKaHUsl pa3lie]ioB Kypca «MexaHukay,
«MonekynspHas pu3znka U TepMOAMHAMUKA», «DNEKTpoauHaMuKay, «Konedanus
U BOJHBD, «OCHOBBI CHELUUAIBHOW TEOPUHU OTHOCUTEIBHOCTH», «KBaHTOBas
buzukay, «IEeMEHThl ACTPOHOMUU U ACTPOPUIUKNY.

Ponp ¢u3ukM W aCTpPOHOMHMHM B HSKOHOMHYECKOH, TEXHOJOTHYECKOM,
COIMAJIbHON M ATUYECKOM cepax NesTeTbHOCTH YEIOBEKa, POJib U MECTO (UBHKHU
Y aCTPOHOMHH B COBPEMEHHOM HAyYHOW KApTHHE MHUPA, 3HAUEHUE ONMHUCATEIbHOM,
CUCTEMATU3HUPYIOUIEH,  OOBSICHUTENBHOW W  NPOTHOCTUYECKOM  (PyHKUUUI
busngeckoil Teopuu, posib GU3NIECKON TEOpUU B (POPMUPOBAHUH MIPEACTABICHHM
0 ¢u3MUeCKOU KapTHUHE MHUPA, MECTO (DU3UYECKON KapTUHBI MUpPA B OOIIEM PsIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX PEACTABICHUN O IPUPOJIE.

Me:xxnpeaMeTHbIE CBSA3H.

N3yuenne «kypca ¢usuku yroyonéaHoro ypoBHs B 11 kiacce
OCYILIECTBIISIETCS ¢ YUYETOM COJIEPIKATEIBbHBIX MEXIPEAMETHBIX CBS3EH C KypcaMu
MaTeMaTUuKH, OUOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHUHU.

Mescnpeomemuoie nOHAMUA, C6A3AHHbBIE C USYUCHUEM MEMOO08 HAYUHO20
nO3HaHUuA: SBICHWE, Hay4YHbIH (pakT, TUmoresa, Gusmdeckas BEIUYWHA, 3aKOH,
TEOpHsi, HaOIIOJICHHE, DSKCIEPUMEHT, MOJCIUPOBAHUE, MOJCNlb, H3MEpPEHHUE,
MOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIbHbBIE TPUOOPHI, ITUdpOBast 1abopaTopus.

Mamemamuxka: pelleHWE CHUCTEMbl YpaBHeHUW. TpuroHoMmerpuyeckue
GyHKIIUA: CUHYC, KOCHHYC, TAHT€HC, KOTAHTCHC, OCHOBHOE TPUTOHOMETPHYECKOE
TOXAECTBO. BEKTOpPhI M MX MPOEKUHUH HA OCU KOOPAMHAT, CI0KEHUE BEKTOPOB.
[IpousBoanbie 3neMeHTapHbIX GyHKUUNA. [Ipu3Haku 1OMOOMS TPEYroNbHUKOB,
OmpeiesIeHHE TUIOMIAU TIIOCKUX (GUryp u oobéma Tel.

Buonozua: »>nekTpudeckue SBICHHUS B >KUBOW MpuUpoje, KojeOaTeabHbIe
JNBIDKCHUSI B JKUBOW TMPUPOJAE, HKOJOTMUECKUE PHUCKU TMPU MPOU3BOACTBE
AIEKTPOIHEPTUH,  DJIEKTPOMATHUTHOE  3arpsi3HEHHE  OKPY)KAIOUIEH  Cpenbl,
yIbTPa3BYKOBasg JUArHOCTMKA B MEIWLHMHE, ONTUYECKUE SBJICHUS B KUBOU
pupo/ie.

Xumusa: cTpo€HUE aTOMOB U MOJIEKYJI, KpUCTAIIIMYECKAsi CTPYKTypa TBEPIbIX
TEJI, MEXaHU3Mbl O0pa30BaHUs KPUCTANIMUECKON PpEIIETKH, CHEKTPAIbHBIN
aHamu3.

I'eocpaghusa: marHuTHble TONKOCAa 3€MJIM, 3JIEKH MArHUTHBIX PYI,
dboToCchEMKA 3eMHOM MMOBEPXHOCTH, cericmorpad.

Texnonozusn: TPUMEHEHHE TMIOCTOSIHHBIX MArHUTOB, DJJICKTPOMAarHUTOB,
AJIEKTPOABUTATENL SIKOOU, reHepaTop MEPEeMEHHOTO TOKAa, MHAYKIMOHHAs IEYb,
JIMHUU 3JIEKTpONEpeaay, JEKTPOABUTaTENb, paaap, paIuoONpUEMHHUK, TEJIEBU30P,
anTeHHa, tenedon, CBU-neun, ynpTpa3ByKkoBas AMArHOCTUKA B TEXHUKE,



POEKLMOHHBIN armapar, BOJOKOHHAs ONTHUKA, COJIHEUHasi OaTapes, CIIlyTHUKOBBIE
NPUEMHHKHY, SIJIEPHAsA DHEPreTUKA U IKOJIOTUUECKUE ACIIEKThI €€ pa3BUTHSL.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 110
OU3UKE HA YPOBHE CPEIHEIO OBLIEI'O
OBPA30OBAHUAJIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE Ppe3yJabTaTbl OCBOEHUS YyueOHOro mnpeamera «Dusznka»
JOJIKHBI OTPakaTh TOTOBHOCTh M CIOCOOHOCTH O0YYAIOIINXCS PYKOBOJACTBOBATHCS
chOpMUpPOBAHHOW BHYTPEHHEH TMO3UIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIMi, TO3UTUBHBIX BHYTPEHHUX  YOEXKICHUN, COOTBETCTBYIOIINX
TPaJUIIUOHHBIM LEHHOCTSM POCCUHUCKOrO OOIIECTBA, PACHIMPEHUE XU3HEHHOTO
OMBITA U OMBITA JEATEIBHOCTH B IMPOIECCE PEAM3alUN OCHOBHBIX HAIpPaBICHUN
BOCIIUTATENbHON JEATEIBHOCTH, B TOM YHUCJIE B YACTH:

rPa’KIAHCKOT0 BOCIIUTAHMS:

e CQOPMUPOBAHHOCTH TPAXKIAHCKOM MO3UIIMK O0YYAIOMIETOCs] KaK aKTUBHOTO
Y OTBETCTBEHHOT'O YJIEHA POCCUKUCKOTO OOIIECTBA;

e PUHATUE TPAAUIIMOHHBIX  OOIEUETIOBEYECKUX T'yMAaHUCTUUYECKUX U
JEMOKPATUYECKUX LICHHOCTEW;

e TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTh B MHTEPECAX I'PakIaHCKOIro
oOlecTBa, y4yacTBOBaTb B CaMOYIpaBlIe€HMHW B  00Opa3oBaTeIbHOU
OpraHu3allNy;

e YMEHHE B3aHMOJICHCTBOBATh C COL[MAIIbHBIMA MHCTUTYTaMH B COOTBETCTBUU
¢ UX QYHKIUSMU U HA3HAUYCHUEM;

e TOTOBHOCTb K T'YMaHUTapPHOW U BOJIOHTEPCKOU JIEATEIIBHOCTH.

NMAaTPHUOTHYECKOT0 BOCTIMTAHUA:

e CQOPMUPOBAHHOCTD pOCCUICKOI IPaKIaHCKON UJECHTUYHOCTH,
NaTpUOTU3MA;

¢ ICHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e c()OPMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3STUYECKOIO IMOBEICHUS;

¢ CIIOCOOHOCTh OILICHMBATh CHUTYalMIO W MPUHUMATh OCO3HAHHBIE PEIICHMS,
OPUEHTHUPYSICh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YHUCJIE B I€ATEIBHOCTH YUYEHOTO;

¢ OCO3HAHHUE JUYHOIO BKJIa/Ia B IOCTPOCHHUE YCTOMUMBOIO OyaylIEro.

ICTETHYECKOr0 BOCIIUTAHUS:

¢3CTETUYECKOE OTHOIIEHWE K MHUPY, BKIIOYas SCTETUKY HAYYHOTO

TBOPYECTBA, MPUCYIIETO PU3NYECKON HAYKE.
TPYAOBOI0 BOCIIMTAHUS:



e UIHTEPEC K PA3NIMUHBIM chepaM NpopecCHOHAIBHON NEATEeIbHOCTH, B TOM
YUCJE€ CBSI3aHHBIM C (U3UKOW W TEXHUKOM, YMEHHE COBeplIaTh
OCO3HaHHBINA BRIOOP Oyayiiel mpodeccun u peain30BbIBaTH COOCTBECHHBIC
YKU3HEHHBIE TUJIaHbI;

¢ TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO U CaMO0OOpPa30BaHUIO B 00J1aCTH
(bU3UKN HA TPOTSHKEHUU BCEH )KU3HU.

IKOJIOTHYECKOT0 BOCIIUTAHMSA:

e CQOPMUPOBAHHOCTH IKOJIOTHUECKON KYJIbTYPhI, OCOZHAHHUE TJI0OAIBHOTO
XapakTepa dKOJIOTMYECKUX MPpodIieM;

e IUITAHUPOBAHUE U OCYIIECTBICHUE ACHUCTBUU B OKPYXKAIOUIEH Cpelle Ha
OCHOBE 3HAHUA LIEJIEN YCTOMYMBOTO PAa3BUTUS YEJIOBEUECTBA;

e PaCIIUPEHUE ONBITA NEATEIIBHOCTH SKOJOTMYECKON HANpaBJIECHHOCTU Ha
OCHOBE MMEIOITUXCS 3HAHUMU 1O (PU3HUKeE.

LHEHHOCTH HAYYHOI0 MO3HAHMS:

e CQOPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS HU3UIECKON HAYKH;

e OCO3HAaHUE LEHHOCTH HAYYHON JAESATEIbHOCTH, TOTOBHOCTH B MPOLECCE
U3yueHUs (PU3BUKK OCYIIECTBIATh MPOEKTHYI0 M HUCCIEI0BATEIbCKYIO
NEeATeNIbHOCTh UHANBUIYATIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE yYeOHbIE 1eHCTBUS
ba3oBble JJoruyeckue JAeiicTBUA:
e CAMOCTOSITENIFHO  (OPMYJIUPOBATh W  aAKTyaJIU3UpoOBaTh  Mpobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
e OTIPEACIIATD IIEIU JICITEILHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HUX
JIOCTH KECHHS,
¢ BEISIBJISITH  3aKOHOMEPHOCTH M IIPOTHBOPEYMS B  pacCMaTPpUBAEMbBIX
(bU3HYECKUX SIBJICHUSIX;
e pa3pabarhiBaTh IUIAH PEIIEHUS MPOOJIEMbI C YUYETOM aHAIM3a WMEIOLTUXCS
MaTepUaIbHbIX 1 HEMATEPUAIBHBIX PECYPCOB;
¢ BHOCUTh KOPPEKTHBBI B  JICATEIbHOCTh, OILIEHUBaTh COOTBETCTBHUE
pe3yJIbTATOB IIEISIM, OLICHUBATh PUCKHU MOCJIECACTBUM JACATEIbHOCTH;
e KOOPJIMHUPOBATh W  BBINOJHATH pabOTy B  YCIOBHUSAX PeajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMOICHCTBUS;
e pa3BHUBaTh KPEATHBHOE MBIIUICHUE TIPH PEIICHUH )KU3HCHHBIX ITPOOIICM.
ba3oBble uccieaoBarTe/bCKHe AeiiCTBUSA:
e BJIJICTh HAYYHON TEPMHUHOJIOTUEH, KIIFOUEBBIMH MTOHATUSMH U METOIaMU
(bu3HUeCKON HayKU;



e BJIaJIETh HABBIKAMH YYEOHO-UCCIIEI0BATENHCKON U MTPOESKTHOM JIEATETLHOCTH
B o0nactu (pU3MKHU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEILHOMY
MOWCKY  METOJOB  pemieHus 3amad  (U3UYECKOTO  COJEp KaHWs,
MPUMEHEHUIO PA3INYHBIX METOJIOB ITO3HAHMS,

eBJIAJICTh BHUJIAMU JICATEILHOCTH MO TMOJYYEHUIO HOBOIO 3HaHUS, €ro
WHTEPIPETAUU, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IUYHBIX YUCOHBIX
CUTyanusX, B TOM YHCJIEC TPU CO3JaHUU YYEOHBIX TMPOEKTOB B 00JACTH
busuKy;

¢ BBIBJISITH TIPUUYMHHO-CIIC/ICTBEHHBIE CBSI3W U aKTyallM3UpPOBaTh 3ajady,
BBIIBUTATh THUIOTE3y €€ pEIIeHWS, HaxOIUTh apryMEHTBI A
JOKA3aTelIbCTBA CBOMX YTBEPXKICHWM, 3a/1aBaTh MapaMeTPhl U KPUTEPUU
perieHus;

e AHANIM3UPOBATh TIOJYYEHHbIE B XOJI€ PpEIICHUS 3aJaddl Pe3yJbTaThl,
KPUTHUYECKU OIEHWBATh X JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHUE B
HOBBIX yCIIOBHSIX;

eCTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIE 3aJaud B 0Opa30BaTEILHOU
NESTENHLHOCTH, B TOM YHCIIE TIPU U3YYCHUH (PU3UKU;

e 1aBaTh OIIEHKY HOBBIM CUTYaIIUSIM, OIIEHUBATh MPUOOPETEHHBIN OIIBIT;

eyMETh TNEPEHOCUTHh 3HaHUS MO (U3MKE B MPAKTUYECKYI0 001acTh
KU3HEICATCITbHOCTH;

e YMETh HHTETPUPOBATH 3HAHMSI M3 PA3HBIX MPEAMETHBIX 001aCTeH;

e BBIJIBUTATh HOBBIC HJICH, TIPEJIaraTh OPUTHHAIBHBIC TTOIXO0/IBI U PEIICHUS;

e CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIOLIUE albTePHATUBHBIC PEIICHMUS.

Pab6ora ¢ unpopmaumeii:

e BJIaJICTh HABBIKAMH MOJyYEeHUS] UHPOpMALUU (PU3UUECKOTO COACPIKAHUS U3
WUCTOYHHUKOB PAa3HBIX THIIOB, CaMOCTOSTCIIBHO OCYIIECTBIIATh TIOUCK,
aHaJIM3, CHCTEMATHU3AIMI0 M WHTEPIPETANI0 HWHPOPMAIMHA PA3TUIHBIX
BUJIOB U ()OPM TIpEICTABICHUS;

e OIIEHUBAThH JIOCTOBEPHOCTH UH(MOPMAITNH;

¢ ICTIOJIB30BAaTh  CPEACTBAa HMH(POPMAIMOHHBIX M  KOMMYHHUKAIMOHHBIX
TEXHOJIOTUA B  PEIMICHWH KOTHUTWUBHBIX, KOMMYHHUKATHBHBIX U
OpTaHW3aIMOHHBIX 3a/ad ¢ coOmo/ieHneM TpeOOBaHUN JPTOHOMHUKH,
TEXHUKA O€30MaCHOCTH, TUTHEHBI, PECypCcOCOEepeeHUs, TMPABOBBIX U
TUYECKUX HOPM, HOPM HH(DOPMAITMOHHON 0€3011aCHOCTH;

¢ CO3/1aBaTh TEKCThl (U3MYECKOTO COJIEpKaHUs B Ppas3IMYHBIX (popmaTax c
y49éTOM Ha3HaueHUs WHHOpPMAIMK U TIEJICBOW ayJAUTOPHH, BBIOUpAs
ONTHUMAJIbHYIO (OPMY MPEJICTABIICHUS U BU3YyJTU3AIIHH.

KoMMyHHKATHBHBIE YHHBeEpPCAJbHbIe YUeOHbIE TeCTBHS:



¢ OCYLIECTBJIATh OOIIEHHE Ha YpoKax (U3MKM U BO BHEYPOUHOU
NEeSATENbHOCTH;

e pacrmo3HaBaTh MPEANOCHUIKM KOH(UIMKTHBIX CHUTyalluii U CcMsAr4aTh
KOH(DJIUKTBI;

e Pa3BEPHYTO W JIOTMYHO M3Jaratb CBOKO TOYKY 3pPEHHUSI C HCIIOIb30BAHHUEM
A3BIKOBBIX CPEJICTB;

* IOHUMAaTh U HCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW U MHAMBHYyaJIbHOM
paboThI;

 BBIOMpATh TEMAaTUKy U METOAbl COBMECTHBIX JEHUCTBUN € yu€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN KaKJOr0 YJI€HA KOJUIEKTUBA;

e [DUHMMATh LEIM COBMECTHOW JESATEIBHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHKEHUIO: COCTAaBJIATh IUIAH
JENCTBUM, pacpeesaTh poju ¢ yUETOM MHEHUN yYaCTHUKOB, 00CYKIaTh
pe3yabTaThl COBMECTHOM padOThI;

e OLICHUBATh KAYECTBO CBOEr0 BKJIA/Ja M KAXKIOTO y4YaCTHHMKAa KOMaHIbl B
oO1IMii pe3ynbTaT no pazpaboTaHHBIM KPUTEPUSIM;

e [IpEJUIaraTh HOBBIE IPOEKTHI, OLEHUBATH WJEU C MO3UIUU HOBU3HBI,
OpPUTMHAJILHOCTH, IPAKTUYECKOIN 3HAUUMOCTH;

¢ OCYILIECTBIIATh TO3UTUBHOE CTPATETHYECKOE IIOBEJECHUE B Pa3IMYHBIX

CUTyallusiX, TMpOSBISATH  TBOPYECTBO U  BOOOpaKeHUE, OBITH
WHUIMATUBHBIM.
PerynasiTuBHbIE YHHBepCaJbHbIE yueOHbIe

neiicrBust Camoopranu3zanmsi:

e CAMOCTOSITENIbHO OCYIIECTBIISITh NTO3HABATEIBHYIO JIEATEIbHOCTh B 00IaCTH
($U3MKN U aCTPOHOMUH, BBISBIATH MPOOJIEMBI, CTAaBUTh U (DOPMYITHPOBATH
COOCTBEHHEBIC 3aJ1a4H;

e CAMOCTOSITENIBHO COCTAaBJIATh IUIAH PEMIEHUS PACUYETHBIX M KAYECTBEHHBIX
3a/lay, MJIaH BBIMNOJHEHUSI MPAKTUYECKON pabdoThl C YYETOM HMMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTEHUH;

e 1aBaTh OLIEHKY HOBBIM CHUTYALIUSIM;

e PACHIMPSTH PAMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEINOYTCHHI;

e IeJIaTh OCO3HAHHBIA BHIOOP, ApPTYMEHTHPOBAThH €ro, OpaTh Ha cebs
OTBETCTBEHHOCTb 32 PEILICHHUE;

e OLICHUBATh MPUOOPETEHHBIN OIIBIT;

e CIIOCOOCTBOBAaTh (POPMUPOBAHUIO U MPOSBICHUIO HSPYIULIUU B 001aCTH
(GU3MKH, TOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTENbHBIA U KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIBLHBII HHTEJJIEKT:



e IaBaTh OIICHKY HOBBIM CHUTYaIlUsSIM, BHOCHTh KOPPEKTUBHI B JCATCIHHOCTD,
OIICHUBATh COOTBETCTBHUE PE3yJIbTATOB IIEIISIM;
eBJIQJICTh HABBIKAMH  TIO3HABATEIBHOM  peduiekcuM Kak  OCO3HaHHS
COBEPIACMBIX JCHCTBUN M MBICIUTEIBHBIX MPOIECCOB, X PE3YIbTAaTOB U
OCHOBaHHUI;
e ICTIOJIH30BaTh MIPUEMBI PePIICKCUU JIJIST OIEHKH CUTYaIllH, BHIOOpA BEPHOTO
pelieHus;
e YMETh OIICHMBATh PHCKH M CBOCBPEMCHHO NPHHHMATh PEHICHUS IO HX
CHIDKCHHIO;
e IPUHAMATh MOTHBBI W apPTyYMEHTHI APYTHX TMPU aHaJu3e pe3yIbTaToB
NEATCIIbHOCTH,
e IPUHUMATH €051, TOHMMas CBOM HEJIOCTATKH U JJOCTOUHCTBA,
e IPUHAMATh MOTHBBI W apryMEHTHl APYIHMX IPU aHajJu3e pe3yIbTaToB
NeATeIIbHOCTH;
e MPU3HABATH CBOE MPABO U MPABO APYTUX HA OMTHOKH.
B mpomecce mocTkeHUs TUYHOCTHBIX PE3YIHTATOB OCBOCHHS MPOTPAMMBI 10
bu3uKe Uil YPOBHS CPEIHEro oOIero oOpa3oBaHus y OOydarommXcs

COBEpUIEHCTBYETCS HMOLIMOHAJIbHBIH UHTEIIEKT, peanoararoum
c(OpMHPOBAHHOCTH:
e CAMOCO3HAHHS, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE

HYMOIIMOHAIILHOE COCTOSTHUE, BU/IETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOU
AMOIIMOHATILHOM c(ephl, OBITh YBEPEHHBIM B ce0e;

e CAMOPETYJIMPOBAHMSI, BKJIIOYAIOUIETO CaMOKOHTPOJIb, YMEHHE TPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IOBEJCHHUE, CIOCOOHOCTh aJalnTHPOBATHCS K
OYMOIMOHATLHBEIM HU3MEHEHHUSM U MPOSBISATH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBAIINH, BKIIIOYAIOIIEH CTPEMIIEHHUE K IOCTHKEHUIO 1IeJU U
yCHexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE ICHCTBOBATH, MCXOMIS W3
CBOHX BO3MOXKHOCTEIH;

eOMITATUM, BKJIIOYAIOMIEH  CMOCOOHOCTH TMOHUMATh  AMOIMOHAILHOE
COCTOSIHUE JPYTHX, YYMUTHIBaTh €ro IMpPH OCYIICCTBICHUH OOIICHMUS,
CIOCOOHOCTh K COUYBCTBHIO U COTICPEIKUBAHHUIO;

e COIMATBPHBIX  HABBIKOB,  BKJIIOYAIONINX  CIIOCOOHOCTh  BBICTPAWBATh
OTHOUIEHUSI C JAPYTUMH JIOJIbMH, 3a00TUTHCS, TMPOSBISITH WHTEPEC U
paspemiaTh KOHQIUKTHI.

INPEJIMETHBIE PE3VJIbTATDBI



K xonny oOyuenuss B 10 knacce mnpeaMeTHble pPe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJIKHBI OTpaXkaTb CPOPMUPOBAHHOCTD Y 00YHAIOLIUXCSI YMEHUI:
e[IOHUMATh  POJb  (GU3UKK B  IKOHOMHYECKOW, TEXHOJOTUYECKOH,
HKOJIOTUYECKOM, COIMAJIbHOW M OATUYECKOM cdepax AesaTebHOCTH
YeJI0BEKa, POJib U MECTO (PM3UKU B COBPEMEHHOI HAy4YHOU KapTHHE MUpAa,
3HaYEHUE OIMMCATEIbHON, CHUCTEMATH3UPYIOUICH, OOBSICHUTEILHOU WU
MPOTHOCTHYECKOW  (PYHKIUN  (U3MYECKOM TEOpUHM —  MEXaHUKH,
MOJIEKYJIIPHON (PU3UKK M TEPMOJMHAMHKHU, POJb (PU3MUYECKOW TEOpUU B
(hopMHpPOBaHNH MPEACTABICHHUMN O (PU3UUECKON KapTHHE MUPA;

e pa3MyaTh YCIOBUS MPUMEHUMOCTH MOJieNiel (PU3NUECKUX TEJ U MPOILIECCOB
(s1B7IeHMIT): MHEpIMANbHAs CcUCTeMa OTCuY€Ta, a0COJIOTHO TBEPIOE TeEJoO,
MaTepHalibHasi TOYKa, PABHOYCKOPEHHOE JIBUYKEHUE, CBOOOIHOE MajIeHHeE,
a0CoJIIOTHO yripyras jaedopmaius, aOCONIOTHO YyHpyroe v abCOIIOTHO
HEYNpyroe CTOJKHOBEHMs, MOJEIN Ta3a, JKUJAKOCTH M TBEPIOro
(KpUCTAIITUYECKOTO) Teja, UICANbHBINA Ta3, TOUCUHBIN 3aps]l, OJJHOPOIHOE
AIEKTPUYECKOE TOJIE;

epa3IMyYaTh yCJIOBUS (TpaHUIIBI, O00JIACTH) NPUMEHUMOCTH (HUINUECKUX
3aKOHOB, MOHMMATh BCEOOIIMHA XapakTep (PyHIaMEHTaIbHBIX 3aKOHOB U
OrPaHUYEHHOCTD HUCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;

e AHANIM3UPOBATh U OOBICHATH MEXAHUYECKUE TMPOIECChl W  SIBJICHUS,
UCIIOJIb3Ysl OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOro ABWKEHUS, (OPMYJbl KUHEMAaTUKH PaBHOYCKOPEHHOTO
IBWKEHUsI, TpeoOpazoBanusi [amwiies Ajii CKOPOCTH U TEepeMEIeHMS,
3akoHbl HplOTOHA, mpUHLMO OTHOCUTENbHOCTH ['amuies, 3akoH
BCEMHUPHOTO TATOTEHHUSI, 3aKOHBI COXPAHEHHUSI UMITYJIbCa U MEXaHMUYECKOU
DHEPruH, CBSI3b padOTHI CUJIBI C U3MEHEHHEM MEXAHMYECKOW 3HEpIud,
YCIOBHSI pPAaBHOBECHS TBEPAOrO Tena), IPU STOM  HUCIOJIb30BATh
MaTeMaTU4eCKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: ITpeoOpazoBanuii ['anuies, BToporo
U TpeThero 3akoHOB HBIOTOHA, 3aKOHOB COXpAaHEHHsS HUMITyJIbca U
MEXaHU4ECKON 3HEPIUH, 3aKOHA BCEMUPHOT'O TATOTEHHUS;

e AHAJIM3UPOBATh U OOBSACHATH TEIJIOBBIE MPOLIECCHl U SIBICHUS, UCIOJIb3YS
ocHoBHbIe mojoxkeHUss MKT wu 3akoHB MONEKYIspHOW (U3UKU U
TEPMOAUHAMHUKN (CBA3b JABJICHUA HWJEAJbHOIO Tra3a CO CpeIHEeH
KMHETUYECKOW SHEpPruel TEIJIOBOTO JBWKEHHUS W KOHLIEHTPALMEH €ro
MOJIEKYJI, CBSI3b TEMIEpPaTypbl BEIIECTBA CO CpEIHEH KHHETUYECKON
JHEpPruer TEIIOBOIO JBUKEHUS €ro YacTHI], CBSI3b JABJIEHUS UACAIBHOIO
raza C KOHILEHTpAIMEe MOJIEKYJ M €ro TEeMIEpaTypou, ypaBHECHHUE
MenneneeBa—KnanelpoHa, nepBblil 3aKOH TEPMOJINHAMUKH, 3aKOH



COXpaHEHMSI PHEPIUU B TEIUIOBBIX MPOIECCax), P ATOM HCIIOIb30BaTh
MaTeMaTHUYECKOE BBIPAKEHUE 3aKOHOB, yKa3bIBaTh YCIIOBUSI
IIPUMEHUMOCTH ypaBHeHHs Menaeneea—Kiranenpona,

e AHATM3UPOBATH M OOBACHATH JICKTPUUSCKHUE SIBJICHUS, UCIIOIb3YSI OCHOBHBIC
MOJIOKEHUS] U 3aKOHBI  DJIEKTPOAMHAMUKK  (3aKOH  COXpaHCHUS
AIEKTPUYECKOTO 3apsja, 3aKOH Kynona, MOTCHI[MATBHOCTD
AJIEKTPOCTATUYECKOTO TMOJIsl, MPUHIHI CYNEPHO3ULNN SICKTPUYECKUX
MoJIeH, MPU ATOM YKasbiBasg YCJIOBUA MPUMEHUMOCTH 3akoHa KyioHa, a
TAKXK€ MPAKTUYECKH BAXKHBIE COOTHOILICHUS: 3aKOHBI OMa [Jid yyacTka
LHENMA W I 3aMKHYTOM DJIEKTPUYECKOM Lenu, 3akoH Jxoyns—Jlenua,
npasuia Kupxroda, 3akonst @apanues s 2JICKTPOIN3a);

e ONUCHIBATh (PUBMYECKHUE TIPOIECChl W SIBJCHUS, HCIONb3Yys BEIUYUHBI:
MepeMENIEHNE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CUJIA,
MOMEHT CHJIBI, JaBJIICHUE, TMOTCHUUAIbHAA DJHEPIrUsl, KUHETUYECKas
DHEPrus, MEXaHWYecKas SHeprus, padoTa CWIIbI, LIEHTPOCTPEMUTEIHLHOE
YCKOpEHHUE, Ccujia TKECTH, CWila yIPYroCTH, CUJla TPEHHUS, MOIIHOCTb,
SHEPrusl B3aUMOJICUCTBUSA Tela ¢ 3eMi€il BOMM3M €€ TOBEPXHOCTH,
SHEprus ynpyroil gedopmManud MPYXKUHBI, KOJUYECTBO TEIUIOTHI,
aOCoJIIOTHAsI TeMIiepaTypa Tejla, paboTa B TEPMOJAMHAMUKE, BHYTPEHHSSA
DHEPTHs WJICAIIBHOTO OJHOATOMHOTO Ta3a, paboTa WJCAIBHOTO rasa,
OTHOCHUTEJIbHAA BJIAXHOCTh Bo3ayxa, KIIJ waealbHOro TEmiIoBOTO
JBUTATENS; NEKTPUUECKOE TOJIE, HANPSIAKEHHOCTD JIEKTPUUECKOTO TOJIS,
HanpsHDKEHHOCTh  TOJII TOYEYHOTO 3apsijia WM 3apsHKeHHOTO Imapa B
BAaKyyM€ M B JMDJICKTPUKE, IOTCHIIMAT DJJICKTPOCTATUYECKOTO TIOJIs,
pa3HOCTh  IOTEHIMAJIOB, JJICKTPOJBMKYIAs Cuia, CHiIa  TOKa,
HanpspKEHUE, MOIIHOCTh TOKA, JJEKTPUYECKas EMKOCTh IUIOCKOTO
KOHJICHCATOpa, COMPOTUBJIEHHE Yy4YacTKa IENU C IOCICAOBATEIbHBIM U
napajijieIbHbIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS FJIECKTPUUECKOTO OIS
KOHJICHCATOPA;

¢ O0BSACHITH OCOOEHHOCTU MPOTEKAHUS (PU3UUYECKUX SIBICHHUI: MEXaHUYECKOE
JBUKEHHE, TEIUIOBOE JBMKEHUE YaCTHUIl BEIIECTBA, TEINIOBOE PAaBHOBECHE,
OpoyHOBCcKOoe  ABWkeHHUEe, auddy3us, ucnapeHue, KUINECHHE U
KOHJICHCAIIMs, IUIABJIICHUE W  KPUCTAUIM3AlMS,  HAMPABIECHHOCTh
TEIUIONEepeaauu, ECKTPU3alrs TeJl, IKBUIIOTCHIUATIBHOCTh TOBEPXHOCTH
3apsKEHHOTO MTPOBOTHHKA;

o IPOBOJIUTHh HCCIIEAOBAHUE 3aBUCUMOCTH OJTHON (PU3NUYECKOW BEITUYHHBI OT
IpyrO €  HCHOJIb30BAHUEM  NPSAMBIX  HM3MEPEHUM, IIpU  OTOM
KOHCTPYHUPOBATh YCTAHOBKY, (UKCHUPOBATh PE3yibTaThl TMOJYYECHHOMN
3aBUCUMOCTH (DU3NYECKUX BEJIUYMH B BUJE TpaduKoOB C y4ETOM



aOCOJIIOTHBIX MOTPEITHOCTEN U3MEPEHUH, JeNIaTh BBIBOJIBI MO pe3yjIbTaTaM
UCCIIE/IOBAHUS;

¢ IPOBOJINTh KOCBEHHBIE H3MEpPEHUs (U3MUECKUX BEIUYHH, MPU OTOM
BBIOMpATh ONTHUMAJIbHBIA METOJ WU3MEPEHUs, OLICHUBATh aOCOIIOTHBIC U
OTHOCHUTEJIbHBIE TOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUI;

e IPOBOJIUTH OMBITHI MO MPOBEPKE MPEI0KEHHOM THUMOTE3bl: IIaHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAJIM3UPOBATH
MOJIyYEHHbIE Pe3YyJbTaThl U JIeJlaTh BBIBOJ O CTAaTyce MPEIJIONKEHHON
TUTIOTE3bL;

e COOJTFOIATH MpaBWia OE30MaCHOTO TPyAa MPU MPOBEICHUN WCCIICAOBAHHN B
paMKax  y4yeOHOro  OSKCIEpUMEHTa,  MpakTUKymMa W Yy4eOHO-
UCCIIEIOBATEILCKOM W TPOEKTHOW JIEATEIbBHOCTH C HCIOJIb30BaHUEM
U3MEPUTEIIBHBIX YCTPOUCTB U J1a00paTOPHOro 000pyA0BaHUS;

epelIaTh pacUE€THBIC 3a4ayd C SBHO 33JaHHOM W HESIBHO 3aJaHHOMN
¢bu3rUecKoil MOJIENbI0: Ha OCHOBAaHMM aHAIM3a YCJIOBHS OOOCHOBHIBATH
BBIOOp (u3MUECKON MOJeiM, OTBeYaromed TpeOOBaHHMSAM 3aJayH,
OPUMEHSITh  (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
bu3nYeCKNX TEOpUN TPH HCIOJIB30BAHUM MATEMaTHYECKUX METOOB
pelieHus 3a/1a4, MPOBOJUTH PACYETHl HA OCHOBAHUM UMEIOIUXCS JAHHBIX,
aHAJIM3UPOBATH PE3YJbTATBl U KOPPEKTUPOBATH METOJABl PEIICHHUS C
y4ETOM MOJIYYEHHBIX PE3yJIbTaTOB;

e peIlIaTh KAYECTBEHHBIC 3aJ1auu, TPEOYIOe MPUMEHEHUS 3HAaHUM U3 pa3HbIX
paznenoB Kypca (U3MKM, a TakKe HHTEerpalud 3HAHUW W3 JIPYTUX
NPEAMETOB €CTECTBEHHO-HAYYHOTO IMKIIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PACCyKJIEHUU C OTIOPOIl Ha U3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3HYECKUE SBICHUS;

¢ ICTIOJIB30BAaTh TEOPETUYECKUE 3HAHUS JJIsI OOBSCHEHUS OCHOBHBIX
MPUHITUTIOB Pa00THI H3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKHX MPOLECCOB;

e IPUBOJIUTH MPUMEPHI BKIIAJ]A POCCUMCKUX U 3apYOEKHBIX YUEHBIX-PUZUKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYXKAIOIIETO0 MHpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTUH;

e AHAJIM3UPOBATh U OILICHUBATh MOCJCACTBUS OBITOBOW U MPOU3BOJACTBEHHOM
NESTEIbHOCTH 4YEeJIOBEKa, CBA3AHHOM € (PU3MYECKUMH MPOIECCaMU, C
MO3UIINHI HKOJOTUUECKON O€30MacCHOCTH, MPEJICTABICHUN O pallMOHATILHOM
MPUPOJIONOIH30BAHUY, @ TAKKE PAa3yMHOM HCHOJb30BAHUM JTOCTHKEHUI
HAyKH W TEXHOJOTWI MJisl [JaJbHEHIIEro pa3BUTHS YEIOBEYECKOTO
00I1IeCTBA;



 IPUMEHSATh pPa3IMYHble CHOCOObI paboThl ¢ MH(poOpManuend QU3NYECKOro
colepKaHUsl C UCIOJIb30BAHUEM COBPEMEHHBIX HMH(OPMAIMOHHBIX
TEXHOJIOTUHA, MPU 3TOM HCIOJb30BaTh COBPEMEHHbIE MH(OPMALIMOHHbIE
TEXHOJIOTMM JJI1 TIOHMCKA, NepepabOTKU M NPEabsIBICHUS YyuyeOHOH WU
HAYYHO-IIOMYJISIPHON MH(OpMaLUY, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUN
uH(popMalMK, MOJTYYEHHON HW3 pa3Iu4HbIX MCTOYHUKOB, KPUTHUYECKHU
aHAIM3UPOBATh  NOJYy4aeMyl  MH(OpPMAMI0O U  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UCTOYHUKA HH(OPMALINY;

e [IPOSIBJIATH OpraHM3aliOHHBIE u NIO3HABaTEJIbHbIE YMEHHUS
CaMOCTOATENIbHOTO  NMPUOOpETEeHUsT HOBBIX 3HAHMM B Tpolecce
BBITIOJTHEHUSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX padoT;

epaboTaTh B TpyNNe C HCHOJHEHUEM pA3IMYHBIX COLMAIBHBIX POJIEH,
IUTAaHUPOBATh PabOTy TPYIIIbI, PAllMOHAIBHO PACIpPENEsATh AESTENbHOCTD
B HECTaHJAPTHBIX CUTyalHWsAX, aJ€KBaTHO OLICHMBATh BKJIAJ Ka)KIOro W3
YYaCTHUKOB TPYIIIBI B pELIEHHE pacCCMATPUBAEMOM MTPOOIIEMBI;

o IPOSIBJISITh MOTUBALIMIO K Oynymied npodeccruoHanbHOW NEATeTbHOCTH O
CIIEHUAIBHOCTIM (PU3UKO-TEXHUUECKOTO MPOUIISL.

K xonny oOyuenuss B 11 knacce mpeaMeTHble Pe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJIKHBI OTpaXkaTb CPOPMUPOBAHHOCTD Y 00YHAIOLIUXCSI YMEHUI:

e IOHUMATh POJIb QU3UKU B IKOHOMHUYECKOU, TEXHOJOTUYECKOH, COLUATIBHOM
U ATUYECKON cdepax AesTEeNbHOCTH YE€JIOBEKa, POJb U MECTO (U3UKU B
COBPEMEHHOW HAYyYHOM KapTUHE MUPA, POJIb ACTPOHOMHUH B MPAKTUYECKOU
JEATEIbHOCTA YEJI0BEKa U JaJbHEMIIEM HAayYHO-TEXHUYECKOM Pa3BUTHH,
3HAUYEHHUE OINMCATENIbHOM, CHUCTEeMAaTU3UPYIOIIEeH, OOBSCHUTEIBLHOU U
MPOTHOCTUYECKON (PYHKIMA (DU3NUECKON TEOpUU — DIIEKTPOJIUHAMUKH,
CHEIUAIbHONM TEOPUU OTHOCHTEIBHOCTH, KBAaHTOBOW (U3HMKH, POJb
¢dbusnueckoit Teopun B (GHOPMHUPOBAHWUU TPENCTABICHUNA O (DUIUUECKOM
KapTUHE MHpa, MECTO (PU3MYECKOM KapTUHBI MHpa B OOIIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEJACTABIECHUN O IPUPO/IE;

e pA3IMYaTh YCIOBHS MPUMEHUMOCTH MO (U3UIECKUX TN U MPOIECCOB
(sIBJIEHUI): OJTHOPOJHOE BJIEKTPUUYECKOE U OJHOPOAHOE MAarHUTHOE MOJI,
rapMOHUYECKUE KoyieOaHUs, MaTEeMaTUYECKUW MAasiTHUK, WACaIbHbIN
PY>KUHHBINA MasITHUK, rapMOHUYECKHE BOJIHBI, WJICATTbHBIN
KoJ1e0aTenbHbIN KOHTYp, TOHKAS JIMH3a, MOJIeTIeH aToMa, aTOMHOTO SiIpa U
KBAHTOBOM MOJIEIU CBETA;

e paznuyaTh yCIOBUS (TpaHUIbl, O0JACTH) NPUMEHUMOCTH (PUINYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI xapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPAHUYEHHOCTh UCIOJb30BAHUS YACTHBIX 3aKOHOB;



e AHANIM3UPOBATh U OOBACHATH DJIEKTPOMArHUTHBIE MPOLIECCHl U SIBJICHUS,
WCIIOJIb3ys. OCHOBHBIE TIOJIOKEHHSI M 3aKOHbI JJIEKTPOJMHAMUKUA U
CIICLIMAIBHOM ~ TEOpUU  OTHOCHUTEJIBHOCTHM  (3aKOH  COXpaHEHUSs
AIEKTPUYECKOr0o 3apsjaa, cwia Awmmnepa, cuia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUMH, TnpaBuwio  Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B JJEMEHTE DJICKTPUYECKOW ILEMH CO CKOPOCTHIO
W3MEHEHUS  CWJIbl  TOKAa,  MOCTYJAaThl  CHEUUAIBHOM  TEOPUU
OTHOCUTEJIbHOCTH DUHIITEIHA);

e AHANIM3UPOBATHh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SIBICHHS, UCIIONb3YS
NOJIOXKEHUS] ~ KBaHTOBOM  (u3uku  (ypaBHeHHME  ODWHINTEHHA TS
dotoaddexra, mepBbli U BTOpodM noctynatel bopa, nOpuHIMI
COOTHOIICHHS HeomnpeaenéHHocTed ['eifsenOepra, 3aKOHBI COXpaHEHUS
3apsiI0OBOT0 M MAacCOBOT'O YHCENI M SHEPTUU B SIAEPHBIX PEAKLHIX, 3AKOH
PaaIMoOaKTUBHOIO paciajia);

e ONUCHIBATh (PUBMYECKHUE MPOLIECChl U SIBJCHUS, HCIOJb3Yys BEIUUYUHBI:
HaNpsHKEHHOCTD AJIEKTPUYECKOTO OIS, MOTEHIUAI 3JIEKTPOCTATUYECKOTO
MOJIsl, Pa3HOCTh IOTEHUUAJIOB, DJIEKTPOJBIXKYILAs CUJIA, WHIYKIUSA
MAarHUTHOTO TMOJis, MAarHUTHBIA TOTOK, Cuja AMIepa, UHIYKTUBHOCTD,
ANEKTPOJBMAKYIIAsA CHiIa CAMOWHAYKLIHWHM, JHEPrusi MarHUTHOTO TOJIS
IIPOBOJTHMKA C TOKOM, PEISITUBUCTCKUNA WMITYJIbC, TIOJIHAs DSHEPTHS,
OHEPrus TOKOSI CBOOOJHON 4YaCTHUIbI, DHEPTUsi M HUMIIYJIbC (HOTOHA,
MAaCCOBO€ YHMCJIO U 3apsi]l AApa, SHEPTUS CBS3U A1IPa;

e O0OBSCHSTh O0COOCHHOCTH POTEKAHUS bu3nYecKux SIBJICHUI:
AJIEKTPOMArHUTHAST WHIYKITNS, CAMOUHIYKITUS, Pe30HAHC, MHTep(epeHIIHS
BOJIH, Judpakius, JTUCNEPCHs, TIOJHOE BHYTPEHHEE OTpaKeHHE,
dotoanekTpuueckuii ddpdexr (dhororddexr), ambda- u Oera-pacraabl
a5ep, ramma-usliydeHue sjaep, (U3U4YecKUe MPUHIUIBI CHEKTPaIbHOIO
aHayM3a u paboThI Ja3epa;

e ONIPEACIIATh HANPABICHUE HWHAYKIMM MArHUTHOTIO MOJISI NPOBOJHUKA C
TOKOM, CHJIbl AMriepa u cuiibl JlopeHiia;

e CTPOUTDH U300pakeHUE, CO3/1aBaeMOe INIOCKUM 3€PKajioM, TOHKOU JIMH30H, U
PaCCUHTBIBATH €T0 XaPAKTEPUCTUKH;

e IPUMEHATHh OCHOBOITIOJATAKIIME ACTPOHOMHUYECKUE TMOHATHS, TEOPUU U
3aKOHBI I aHanu3a U OOBACHEHHMS (PU3UYECKUX  IPOIIECCOB,
MPOUCXOAAIINX B 3BE3/1aX, B 3BE3JHBIX CUCTEMAX, B MEKIaJaKTHUUYECKON
cpeze; ABMKEHUSI HEOECHBIX TeJll, BOIIONNY 3BE3/ U BeeneHHoil;

¢ IPOBOJIUTHh  HCCIICIOBAHUE 3aBUCUMOCTEH  (HU3UYECKUX BEIUYHH C
WCIIOJIb30BAHUEM TIPSAMBIX M3MEPEHUW, NpPU OTOM KOHCTPYUPOBATH
YCTaHOBKY, (PMKCUPOBATH PE3yJIbTaThl MOJYYEHHON 3aBHCHUMOCTU



bu3MYeCcKnX BEIWYMH B BUJAE TpadukoB ¢ y4€ToM aOCOIIOTHBIX
MOTPEIIHOCTEe  M3MEpPEHUM, JleaTh  BBIBOJBI IO  pe3ysibTaTaM
HCCJICIOBAHUS;

¢ IPOBOJIUTh KOCBEHHBIE M3MEPEHUS (U3NYECKUX BEIMYMUH, IPH ITOM
BBIOMpATh ONTHUMAJIbHBIA METOJ W3MEPEHUs, OLICHUBATh aOCOIIOTHBIC U
OTHOCHUTEJIbHBIE TOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUI;

e IPOBOJAUTH OINBITHI MO TMPOBEPKE MPEIJTIOKESHHON TUMOTE3bl: IIAHUPOBATH
AKCTIIEPUMEHT, COOUPATh AKCIIEPUMEHTAILHYIO YCTAaHOBKY, aHAJIM3UPOBATh
MOJIyYEHHbIE pe3yJbTaThl U JieJIaThb BBIBOJ O CTaTyce MPeaJIOKEHHOU
THIIOTE3bI;

e OITMCHIBATh METO/IbI MOJYYEHHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUM;

e COOJTIONIaTh MpaBuiia 6€30MacCHOT0 TPyAa MPH MPOBEJACHUU UCCIEIOBAHUM B
paMKax  y4yeOHOro  B3KCHepUMeHTa,  MpakTUKymMa U ydeOHo-
WCCIIEIOBATENIbCKOM M TPOEKTHOM JIESITEIbHOCTH C HCIOJIb30BAHUEM
U3MEPHUTEIBHBIX YCTPOMCTB U Ja00paTOPHOTO 000PYAOBAHUS,

epelllaTh pacu€THBIE 3aJlaud C SBHO 3aJaHHOW M HESIBHO 3aJIaHHOM
dbu3uYecKol MOJIENIbI0: Ha OCHOBAaHWM aHajlIW3a YCIOBUS BHIOUpATh
dbu3uyeckre MoJeNH, OTBEUallue TpeOOBaHUSIM 3aJauyd, MPUMEHSITbH
dbopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIAThl (PU3MUECKUX TEOPHit
Py WCIOJIB30BAaHMM MaTEMaTUYECKUX METOJIOB pelleHus 3ajaad,
MIPOBOJUTH PACUEThl HA OCHOBAHUM UMEIOIINXCS JaHHBIX, aHAJIU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METOJIbI PEIICHUS C YUYETOM MOTYUYSHHBIX
pe3yJIbTaTOB;

e peIlIaTh KAYECTBEHHBIC 3a/1auH, TPEOYIOIHEe MPUMEHEHUS 3HAHUM U3 Pa3HBIX
pazzienoB kKypca (GU3MKHM, a TaKXKe HHTErpald 3HAHUW U3 APYTUX
NpPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATH JIOTHYECKYIO
IIETIOUKY PaCCy JIECHUM C OOPOM HA N3YyUYEHHBIE 3aKOHbBI, 3AKOHOMEPHOCTH
U (pU3NYECKUE SBIICHHS;

¢ ICTIOJIB30BaTh TEOPETUYECKUE 3HAHUS JJIsI OOBSCHEHHS OCHOBHBIX
MPUHIUAIIOB PA0OTHl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOMUCTB
1 TEXHOJIOTHYECKHUX MPOIECCOB;

e PUBOJIUTH MPUMEPHI BKJIAJ]a POCCUMCKUX U 3apYyOCKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKW, B OOBSCHEHHE MPOIECCOB OKPYXKAIOIIETO MHUpPa, B
pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

e AHAIM3UPOBATh U OIEHUBATH IOCJCACTBUS OBITOBOM M MPOU3BOJCTBEHHOM
NEATeIbHOCTU YeJIOBEeKa, CBSI3aHHOW C (PU3MYECKUMH IIpolleccaMu, C
MO3UIINI HKOJIOTHUUECKON O€30MMaCHOCTH, MPE/ICTABICHUN O pPallMOHATLHOM
MIPUPOJOTNOIB30BAHUM, a TaKXK€ Pa3yMHOM HCIIOJIb30BAaHUU JTIOCTHXKEHUM



HAyKH W TEXHOJIOTMHA JJIs JalbHEHIIero pa3BUTHS YEJIOBEUECKOTO
00IIIECTBA;

e IPUMEHATHh Pa3IUYHbIe CHOCOOBI PaboThl ¢ MHpOpManHer (GuzndecKoro
colepKaHUsI C UCIOJIb30BAaHUEM COBPEMEHHBIX HWH(OPMAIMOHHBIX
TEXHOJIOTHHA, TIPH STOM HCIOJIB30BaTh COBPEMEHHBIE HH(POPMAIIMOHHBIC
TEXHOJIOTUM IS TIOMCKA, TEpepadOTKU ¥ TPEAbSIBICHUS Y4YEOHOU U
HAYYHO-TIOMYJISIPHON MHGOPMAIINH, CTPYKTYPUPOBAHUSI U UHTEPIIPETALINH
uH(OpMaIMK, TOJTYYCHHON W3 Pa3IUYHBIX HMCTOYHUKOB, KPUTHYCCKHU
aHATM3UPOBATh  TOJIydaeMyr0  WH(OpMaIMio W OIEHWBAaTh  e¢
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCSI 3HAHWH, TaK M HA OCHOBE
aHaJM3a UCTOYHHKA MHPOPMAIINH;

o IPOSIBJIATH OpraHu3alMOHHBIC u I03HABATEIbHBIC YMEHUS
CaMOCTOSATENILHOTO  MPUOOpPETEHHsS HOBBIX 3HAHWK B MpoIiecce
BBITIOJTHEHUS MPOCKTHBIX U y4eOHO-HCCIICIOBATEIBCKUX padoT;

epaboTaTh B TpyMNe C HCHOJHEHUEM PA3IMYHBIX COIHMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIIbBI, PAIMOHAIBHO PaCIPEIeATh ACATEIBHOCTD
B HECTaHJAPTHBIX CHUTYaIlUsSX, aJICKBATHO OIICHWBATh BKJIAJ KaXXIOTO W3
YYaCTHUKOB TPYMIIBI B PEIIICHUE PacCMAaTPUBAEMON MTPOOIIEMBI;

e IPOSIBJISITh MOTUBALIMIO K Oynymied npodeccuoHaNbHOU NEATeTbHOCTH TI0
CHEIUATBHOCTIM (QU3UKO-TEXHUYECKOTO MTPOQHIIS.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HanmMeHoBaHMe pa3/ie/ioB U TeM (uugposbie)
Kourpoasnsie | IIpakTuyeckue
n/m | mporpamMmbi Bcero oGpa3oBaTebHbIe
padoThI padoThI
pecypcnl
Pa3zgen 1. HAYYHBIV METO/I IIO3HAHUSI TIPUPO/IbI
1.1 HayuHbIif METOI TO3HAHKS IPHPOJIBI 6 bubanorexa [IOK
https://m.edsoo.ru/
ff0c43d6
Hroro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemaruka 10 1 brubanorexa IIOK
29 JluHaMuKa 10 https://m.edsoo.ru/
ff0c43d6
2.3 CraTuka TBEPJOTO Tena 5 1 bubnnorexa [IOK
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 10 1 https://m.edsoo.ru/
ff0c43d6
Hroro no paszneny 35
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIAPHOKUHETHYECKOH TEOPUH 15 1 bubinorexa [IOK
3.2 Tepmoannamuka. TemmoBbie MaIIUHbL 20 1 https://m.edsoo.ru/
ff0c43d6
33 ArperaTHble cOCTOSHUS BeliecTBa. Da3oBbie ” . brbmrorexa LIOK
’ EPEXOIBI
Hroro no paszneny 49
Paznen 4. QJIEKTPOJINHAMUKA
4.1 DIIEKTPUYECKOE MOJIE 24 1




4.2 [TOCTOSIHHBIN 2IEKTPHYECKHI TOK 24 Bubmmoreka IIOK
https://m.edsoo.ru/
ff0c43d6

4.3 Toxku B pa3nuyHbIX cpenax 6

Hroro no pazneny 54
Pazzen 5. PUSHUECKHIA IPAKTUKYM

5.1 ®uU3NYECKUI TPAKTHKYM 16 16 brbmorexa [IOK
https://m.edsoo.ru/
ff0c43d6

Hroro no paszneny 16

PesepBHOE BpeMs 10 bubanorexa LIOK
https://m.edsoo.ru/
ff0c43d6

OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6

11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iejioB U TeM udposbie
Ne i/ P Kourpoasbnsie | IIpakTuyeckue (dpp )
nporpaMMbl Bceero oOpa3oBaTe/ibHbIEC
padoThl padoTsbI
pecypchl
Paznea 1. JIEKTPOJANHAMUKA
1.1 MarsurHoe 1ojie 14 bu6nuorexa LIOK
1.2 DJIeKTpOMarHUTHAS WHITYKIIHS 13 1 https://m.edsoo.ru/ff0c43d6
Hroro no pazneny 27
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
2.1 MexaHuuyeckue KoyeoaHus 10 bubnuoreka IIOK
2.2 DJICKTPOMArHUTHBIC KOJICOaHHS 15 https://m.edsoo.ru/ff0c43d6
)3 MexaHHUYeCKUE U DIIEKTPOMArHUTHBIC 10 { bubmmoreka IIOK
' BOJIHBI
2.4 Onrtuka 25 1 https://m.edsoo.ru/ff0c43d6
Hroro no paszneny 60

Paszea 3. OCHOBBI CIEIIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH

3.1 OcHoBrl CTO 5 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0c43d6
Hroro no pazneny 5
Pa3znen 4. KBAHTOBAS ®PU3UKA
4.1 KopryckyasipHO-BOTHOBO# Ty aan3m 15 bubmmorexa [IOK
4.2 dusuka atoma 5 https://m.edsoo.ru/ff0c43d6
43 dusrKa aTOMHOTO Spa U 3JICMEHTaPHBIX 5 bubnuorexa [JOK




YaCTHII

Uroro no pazneny

25

Pazpea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJIeMEeHTHl ACTPOHOMUH M aCTPOPU3NKH 12 bubimnorexa LIOK
https://m.edsoo.ru/ff0c43d6
Wroro no pazaeny 12
Pasznen 6. PUSHUECKHWIN MPAKTUKYM
6.1 Ddu3MIECKUH TPAKTUKYM 16 16 bubmmoreka [IOK
https://m.edsoo.ru/ff0c43d6
Uroro no pazaeny 16
Paznen 7. OBOBHIAIOIIEE IOBTOPEHUE
CucTteMaTu3alys 1 0000IIeHue bu6morexa IIOK
- MPE/IMETHOTO CONEPIKAHHS H OTBITA s https://m.edsoo.ru/ff0c43d6
' JESITEIbHOCTH, TPUOOPETEHHOTO MPHU
u3yueHnn kypca ¢usuku 10 — 11 kmaccos
Hroro no pazneny 15
PesepBHOE Bpems 10
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




YYEBHO-METO/IMYECKOE

OBECIEYEHUE OBPA30OBATEJLHOI'O

MPOLIECCA

OBSIBATEJIbHBIE YUEBHBIE MATEPHUAJIBI /151 YUEHUKA

1. ®uszuka 10 knacc. Mskume ['.4., byxoBues b.b., Corckuit H.H.
Pexomengosano MO u H P®. Mockga. I[Ipocsemienue, 2020

2. @®usuka 10 xmacc. Makuiues I'.51. Pekomennosa-uo MO u H PO.
Mockaa. Jlpoda, 2020

3. ®uzuka 10-11 kmacc. Dnexkrpoaunamuka. Mskuies ['.4., CuHskoB
A.3. PexomengoBano MO u H P®. Mockgsa. [Ipoda. 2018

4. ®uzuka 11 ximacc. Msxkues I'.4., byxosues b.b., Hapyrun B.M.
Pexomennoano MO u H P®. Mockga. IIpocsemenue, 2018

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
NUHTEPHET

1 http://nsportal.ru - conmanbHast ceTh paOOTHUKOB 00pa30BaHUSI.

2 http://markx.narod.ru/pic/ - ¢puszuka B mkose.

3 http://festival.1september.ru/articles/ - hecTrBaNb MTEIATOTHICCKUX UACH



«OTKPBITBIN YPOK».

4 http://'www fizika.ru/ - cailt npnsa yuumrened GuU3MKM U HX
Y4EHHUKOB. 5 http://www.physics.ru/ - MaTepuasl o Gpu3uKe.

6 www . ege .edu.ru - unpopmarmonHuslil nopran EI'D.

7 http :// school - collection . edu . ru / - enunras komiekuus [{OPos
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