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HHOACHHUTEJIBHASA 3AIIMCKA

CunxpoHusupoBaHHas paboyas mporpamma 0a30BOrO M YIIIYOIEHHOTO HM3Y4YECHHUs HpeaMera
«Dm3uka» B 10-11 kiacce paspaboraHa Ha OcCHOBe Pabouymx mporpamMm CpeaHero OOIIero
oOpa3oBanus 1o ¢u3uke (06a30BbId YpOBEHb, YIIYOJIEHHBIH YPOBEHB), 0OOPEHHBIX pEIIeHHEM
dhenepaibHOTO y4eOHO-METOIUYECKOT0 00bETMHEHHS 10 001emMy oOpazoBanuio ot 29.02.2022r.,
poTOKONI 7/22.

Jlannast mporpaMma Ciay>KUT OCHOBAaHHMEM JIJIsl YUUTENS M0 pa3padoTke paboyeil mporpaMmsl MO
¢u3nke B Kiaccax, IA€ pEAIM3YIOTCS MYIbTUIPOQWIbHBINA y4eOHbI TulaH. B pasnene
«Temarndeckoe MIaHUPOBaHKUE» Y4EOHOro Kypca cofaep:kaHue o0ydeHHs] CHHXPOHU3UPOBAHO IS
OCBOEHHSI 00yJaroIUMUCS MpeaMeTa Kak Ha 0a30BOM, TaK U YIITyOJICHHOM ypPOBHE.

JanHas mnporpamma ompenenser o0s3aTeIbHOE MPEIMETHOE COMACpKAaHHE, YCTAaHABIMBACT
IpUMEpHOE pacrpesieieHue yI4eOHbIX YacoB M0 TEMaTHYECKUM pasJiesiaM Kypca U PEeKOMEHyeMYIO
MOCIIEIOBATEIbHOCTh M3YYEHHUSI TEM U pa3/lieioB Y4eOHOro mpeaMera ¢ y4ETOM MEXIPEIMETHBIX
U BHYTPUIIPEOAMETHBIX CBSi3€H, JIOTUKM y4yeOHOro Ipolecca, BO3pPAacTHBIX 0OCOOEHHOCTEN
oOyuaromuxcsi. [Iporpamma maér mnpencTaBieHHE O LENAX, codepoicanuu, obujeti CTpaTeruu
o0yueHHs, BOCHUTAHUS U Pa3BUTH OOYJaIONIMXCS CPEICTBaMHU y4eOHOTo mpeaMeTa «Dusnkay Ha
yrIyOnEéHHOM YpOBHE U 6a30BOM ypPOBHE.

H3yuenue Kypca usuxu yernyonénHo2o ypoeHs no3eoaem peaiusosanms 3a0auu npogheccuoHaIbHOU
opueHmayuy, HAanpaeleHo Ha Co30aHue YCio08ull O/l MNPOSGIEHUs CBOUX UHMELIEKMYATbHbIX
U MBOPYECKUX CHOCOOHOCMEU KANCObIM  YUAUWUMCS, KOMOpble HeoOXo0umMbl O/l NPOOONNCEHUS.
00paz068anUsl 8 BbICUUUX VHUEOHBIX 3A68€0CHUAX NO PAZTUYHBIM DUIUKO-TNEXHUYECKUM U UHIICEHEPHBIM
CneyuanbHOCMsM.

B mporpamme ompenensroTcs MmiaHUpyeMble pe3ylbTaTbl OCBOSHUSI Kypca (PU3UMKK Ha ypOBHE
cpemHero o01mero oOpa3oBaHUs: JTMYHOCTHBIC, METAIPEAMETHBIC, TIPEIMETHBIE (Ha yrITyOIEéHHOM
u 06a3oBoM ypoBHE). HaydHO-mMeTOmOMOTMYECKOW OCHOBOM nJisi pa3paboTku TpeOoBaHUI
K JUYHOCTHBIM, METAalpeJIMETHBIM H MPEIMETHBIM pe3yJbTaraM OOYyYarOIIUXCs, OCBOWBIIHMX
IporpaMMy CpeaHero oOiiero oOpa3oBaHMs Ha YIIIyONIEHHOM YpOBHE, SIBISETCS CHUCTEMHO-
TEeSITeTbHOCTHBIH TTOIXO/.

IIporpamma BKJIIOYAET:

naaHupyemvle pe3yibmamsl OCBOCHUS Kypca (PU3MKU Ha YrIyOlnEHHOM M 0a30BOM ypOBHE, B TOM
YHCIIe npeoMemHuble pe3yibmamyl 0 rojiaM 00ydeHus;

cooepoicanue yuebHozo npeomema « Duzuxay no 2o0am obyuenus;

npumepHoe memamuieckoe niaHuposanue ¢ yKa3aHHEM KOJIMYECTBA YaCOB HA M3YUCHHE KaxkJIOU

TEMBl U NPUMEPHOU XAPAKMEPUCMUKOL YYeOHOU 0eamenbHOCMU YUaujuxcs, pealn3yeMoi npu

U3YyYCHHUH ITHX TEM.

[Tporpamma uMeeT NPUMEPHBINA XapaKTep U MOXKET OBITh HCIIOJIb30BaHA YUUTEIAMH (PU3UKH JUIs
COCTABJICHUS CBOMX PA0OYHX MPOTPAMM.

PaGouas mporpamMMa He CKOBBIBa€T TBOPYECKYIO MHHUIMATUBY YUYUTENEH U MperoCTaBiseT
BO3MOYKHOCTH JUTS PeasTU3aIliH Pa3IMYHBIX METOANYECKIX TOAXOI0B K MPEMoJaBaHnio (PU3UKH Ha
yrIyonéHHOM M 0a30BOM YpOBHE INPH YCIOBHUU COXpAaHEHHs 00s3aTebHON YacTH COAEp)KaHUS
Kypca. KomudecTBo 4acoB B TEeMaTHUECKOM IIAHUPOBAHUH HA M3yYCHUE KAXKIOW TEMBI SIBIISETCS
OPUEHTUPOBOYHBIM M MOXKET OBITh M3MEHEHO KaK B CTOPOHY YMEHBIICHUS, TaK M YBEJIWYECHHUS B
3aBHCUMOCTH OT PEAI3YeMbIX METOJUYECKUX ITOIX0/I0B U YPOBHS TIOATOTOBICHHOCTH yUYaITuXCsl.

KypcuBoM B TekcTe mporpammbl BblieneHbl ameMeHTsl Llenmu u 3amaun, I[IpeamerHbix
pesyasraroB 1 ConeprkaHust yd4eOHOTO MarepHaiia, KOTOpbIE IMPEACTABICHBI I W3y4eHHS Ha
yIITyONnEHHOM YpOBHE

OBILIASA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA «®PU3UKA»



®dusnka Kak Hayka o HauOoJsiee OOIMX 3aKOHAX MPHUPOABI, BBICTYMAas B Ka4eCTBE YYEOHOTO
IpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIAJ B CUCTEMY 3HAaHUI 00 OKpyXaroleMm MHpe.
[xonpHBIA Kypc (HU3UKKM — CHCTEMOOOPA3yIOUUK ISl €CTECTBEHHO-HAYYHBIX YYEOHBIX
MPEIMETOB, MOCKOJIbKY (DPU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SABJICHHUN, H3y4aeMBbIX
XUMUEeH, Ouosoruen, ¢usmdeckoil reorpadueld u actpoHomuen. Mcmonab30BaHHE W aKTHBHOE
npUMeHeHHe (U3NYECKHX 3HAHUM ONpEeAeinio Xapakrep W OypHOE pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTHH B cepe HHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IIOJY4YEeHHUS HOBBIX
MarepuasoB C 3aJaHHBIMH CBOWcTBaMH U JIp. W3yueHwe (U3MKM BHOCUT OCHOBHOH BKJIa[
B (hOpMUPOBaHNE €CTECTBEHHO-HAY4YHON KapTUHBI MHUpa Yydalluxcs, B (OpMHpOBaHUE YMEHUIl
MPUMEHSATH HAyYHBI METOJI TO3HAHUS [TPH BBHITIOJTHECHUN UMH YI€OHBIX HCCIICIOBAHUN.

B ocHoBy kypca Gu3MKH CpeqHEil HIKOIbI MONO0KEH Pl UeH, KOTOphIe MOXHO paccMarpuBaTh
KaK MPUHITUIIBI €70 MOCTPOCHUS.

Hoea uenocmuocmu. B cOOTBETCTBUU C HEMl KypC SIBISIETCA JIOTUYECKU 3aBEPIIEHHBIM, OH
COZICP)KUT MaTepuall U3 BCEX DPA3AesioOB (U3UKH, BKIIOYAET KaK BOIPOCHI KIACCHYECKOH, TaK
Y COBpEMEHHOM (pU3UKH.

Hoen zenepanuzayuu. B cooTBeTCTBUU C HEH MaTepuan Kypca (pu3uku 0OBbeTUHEH BOKPYT
¢busnueckux Teopuil. Bemymmum B Kkypce  sBiseTcss  (QOpMHpOBaHHE — IPEACTaBICHHIMA
O CTPYKTYPHBIX YPOBHSIX Mar€pHH, BEIIECTBE H MOJIE.

Hoea cymanumapuzayuu. EE peanusanus npeanosjaraeT HCIOJb30BaHUE TI'yMaHUTapHOTO
noTeHnuana (GU3NUecKo HayKd, OCMBICIICHUE CBS3U pa3BUTHSA (U3HUKH C Pa3BUTHUEM OOIIECTBA,
a TaKk)Ke ¢ MUPOBO33PEHYECKIMH, HPABCTBEHHBIMU U KOJIOTUIECKUMU TTPOOIEMaMH.

Hoea npuknaounoun nanpagnennocmu. Kypc ¢usuku yriyOn€HHOro ypOBHS MpEAINOiaraeT
3HAaKOMCTBO C IIUPOKAM KPYI'OM TEXHHYECKHX U TEXHOJOTUYECKHX NPUIOKEHUH H3y4eHHBIX
Teopuid u 3akoHOB. Ilpu »o3ToM paccMarpuBaloTcs Ha ypoBHE OOLIMX MpeACTaBICHUN
Y COBPEMEHHBIC TEXHHUECKUE YCTPOWCTBA i TEXHOJIOTHH.

Hoea »sKonocuzayuu peanusyercs TIOCPEICTBOM BBEACHUS O3JEMEHTOB  COJCpXKaHUS,
MOCBSIIEHHBIX JKOJOTHYECKUM MpPOoOJIeMaM COBPEMEHHOCTH, KOTOPBHIE CBS3aHBI C Pa3BHTHEM
TEXHUKU W TEXHOJIOTHi, a Takke OOCYXKACHHs MpoOIeM palMOHAIbHOTO MPUPOAONOIL30BAHUS
1 DKOJIOTHYECKON OE30MacHOCTH.

OcBoeHHe conep:kaHus MPOTrpaMMbl JOJDKHO OBITh MOCTPOCHO Ha MPUHIUIAX CHUCTEMHO-
NeSTeNbHOCTHOTO Toaxoxa. Jlms ¢usumkm peanm3anus 5>TUX TPUHIUIOB Oasupyercs Ha
UCTOJIb30BAaHUM CaMOCTOATENBHOTO SKCIEPUMEHTAa KakK IOCTOSHHO JEeWCTBYIOLIEro (akTopa
yueOHOro mpouecca. Jna yenyonénno2o ypoeHs — ImMo  cucmemda  CaMOCHMOAMeENIbHO20
VUEHUYEeCKO20 IKCNepUMEeHma, GKIYaue20 QpoHmanbHule yueHu4ecKue onvlmsl npu uU3yyeHuu
HO8020 Mamepuana, 1abopamophvie pabomul u pabomsl npakmuxyma. Ilpu smom 6o3modrcHbl 06a
cnocoba peanuzayuu usuyecko2o npakmuxyma. B nepsom ciyuae npakmuxym npogooumcs auoo
6 konye 10 u 11 knaccos, 1ubo nocie nepeoco u 6mMopo2o NOIY2O0Ul 8 KAHCOOM U3 IMUX KAACCO8.
Bmopoii cnocob6 — smo unmezpayus pabom npakmukyma 6 cucmemy J1abOpamopHwix padbom,
KOmopbvle NPOBOOSAMCs 68 npoyecce uzyueHusi paszoena (memwl). Ilpu smom nod pabomamu
NPAKmMuKyma HNOHUMAEmCcs CaMOCMOAMENbHOe UCCIe008anue, KOmopoe Nposooumcs no
PYKOBOOCMBY CEEPHYMO20, 0000WEHHO20 8U0A De3 NOUa2080U UHCIPYKYULU.

B mporpamme cuctema y4eHHYECKOTO SKCIEPUMEHTa, JabOpaTOpHBIX pabOT U MpaKTHKyMa
MIpeJICTaBIeHa €IMHBIM NIepedHeM. BrIOOp TeMaTuKy AJist 3TUX BHOB YUEHUYECKHUX TPAKTHUECKUX
paboT ocymiecTBIsIeTcd Y4acTHHKaMHU 00pa3oBaTeNbHOIO MpoIllecca HUCXOAs M3 O0COOEHHOCTEH
MOYpOYHOTO TJIAHUPOBAaHUS U OCHalleHusi kabuHera @usuku. Ilpu sTomM obecneunBaeTcs
OBIaJicHHE OOYYArOIIMMHCS yMEHUSMU TIPOBOJUTH TMpPSIMbIE U KOCBEHHBIE W3MEPEHHSI,
WCCIIC/IOBAHHUS 3aBHCUMOCTEH (U3MYECKHX BEIMYMH U MOCTAHOBKY OITBITOB TII0 TIPOBEPKE
MPEUIOKEHHBIX TUIIOTES.

Bornprioe BHUMaHWE ynessieTcsi pEeHICHUI0 pacu€THBIX M Ka4eCTBEHHBIX 3amad. [Ipw aTom s
pacy€THBIX 3a7a4 IMPHOPUTETOM SIBIISIOTCS 3a/Jaud C SIBHO 33JaHHON U HeA6HO 3a0aHHOU
(bU3NIECKOi MOJIEIBIO, TTO3BOJISIONINE PUMEHSITh U3yYeHHBIC 3aKOHBI W 3aKOHOMEPHOCTH KaK W3
OJTHOTO pazzena Kypca, TaK W MHTErpuUpys NpUMEHEHHe 3HaHWM W3 pa3HbIX pasznenoB. s
KaueCTBCHHBIX 3a/lad TPHOPHUTETOM SIBIISIIOTCS 3alaHusl Ha OOBsSCHEHHWE / TIpe/cKazaHue
NpOTEeKaHUsl (U3NYECKUX SBICHUI M MPOIECCOB B OKpYXKarolled >XU3HM, Tpedyrolue BbhIOOpa



(bu3nyecKkoil MOJIENH ISl CUTYallui IPAKTUKO-OPUEHTUPOBAHHOT'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu GI'OC COO k marepuaabHO-TEXHUUECKOMY OOECIICYCHHIO
y4eOHoro mporecca Kypc QU3MKH yriayon€HHOro u 0a30BOTO YPOBHSI B CpPEIHEH IIKOJIE JOKEH
U3y4aThCsl B YCJOBUSIX MNpeIMeTHOro Kad0uHera. B kaOunere ¢Qu3uku [H0DKHO OBITh
HeoOxomuMmoe JnaboparopHoe OO0OpyIOBaHWE JJisi BBIMOJTHEHHS YKa3aHHBIX B IpoOrpamMme
YUYEHUYECKUX OIBITOB, JTA0OPAaTOPHBIX PabOT M pabOT MPaKTUKyMa, a TAKXKE JIEMOHCTPALMOHHOE
obopynoBaHue.

JlemMoHCcTpallioHHOE  00OpyIOBaHME dopmupyercsi B COOTBETCTBUU  C MPUHIIUIIOM
MHUHUMAJIbHOHU JO0CTAaTOYHOCTU U 06GCH€‘-II/IB21€T IMOCTAHOBKY IICPCUUCIICHHBIX B IIPOrpamMme
KJIFOYEBBIX JIEMOHCTpAIUI JIJIsl KCCTIEIOBAaHUS U3y4aeMbIX SIBJICHUN M MPOIECCOB, IMIUPUIECKUX
)41 (I)YH[[aMeHTaJIbHBIX 3aKOHOB, UX TCXHUYCCKHUX HpHMeHeHHﬁ.

JlaboparopHoe oOopynoBaHUE ISl YYEHUYECKUX MPAKTHYECKUX paboT (opMupyeTcsi B BUAEC
TEMAaTUYECKUX KOMIUIEKTOB W OOCCIIEYMBACTCSI B pacu€Te OIHOTO KOMIUIEKTa Ha JBYX
oOyvaromuxcsi. Temarnyeckue KOMILUIEKTHI J1TaOOPaTOPHOTOo OOOPYIOBAHMS JIOJKHBI OBITH
MOCTPOEHBI HAa KOMILJIEKCHOM HCIIOJIb30BAaHUU AHAIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE
KOMITBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUJE LIU(PPOBBIX J1aOOpaTopuil.

HEJIN U3YYEHUSA YYEBHOI'O TIPEMETA «®U3UKA»

OCHOBHBIMU LIENISIMU U3y4eHUS PU3UKHU B 0011IEM 00pa30BaHUU SIBIISIOTCS:

e (opMHpOBaHHE MHTEPECA M CTPEMJICHHS OOYJAIOIIUXCS K HAYYHOMY M3YYCHUIO TPUPOJIBI,
pa3BUTHE UX MHTEJUIEKTYaIbHbBIX U TBOPYECKHX CIIOCOOHOCTEH;

® Dpa3BUTHE  TMPEACTABICHUH O HAYYHOM  METOAE  MO3HaHWs  ® (hopMUpOBaHHE
MCCIIEIOBATEIHCKOTO OTHOMICHHUS K OKPYXKAIOIIUM SIBIICHHSIM;

e (opMHpPOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yabraTa HM3Y4EHHsS OCHOB CTPOEHUS
Marepuu ¥ QyHIaMEHTAJIbHBIX 3aKOHOB (PU3UKHY;

e (opMHpOBaHHWE YMEHHH OOBSCHATH SBICHHUSA C UCIOJIB30BaHHEM (H3MUYECKUX 3HAHUN
Y Hay4YHBIX JJOKA3aTeNbCTB;

e (opMHpOBaHUE MPEICTABICHUNH O poU (DU3MKMU JUISL PAa3BUTUSA JPYTUX E€CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHI;

- pazeumue  NpeoCMAasleHUll 0 B03MOMCHbIX  cghepax  OyOywel  npoghecCuoHAIbHOU
0esimenbHOCMUY, CEA3AHHBIX C (QUIUKOU, NOO20MOBKA K OdlbHeuueMy 00yYeHUr 8 Mo
HanpaenieHuu.

e JlocTiKeHHE ATHUX Lelel obecreunBaeTcsl pelIeHHEeM CIEeAYIOIUX 3a1ad B Ipolecce
U3y4YeHMs Kypca QU3UKU Ha YPOBHE CPEIHEro oo1ero o0pa3oBaHus:

e 1puoOpeTeHHne CHCTEMbl 3HaHWM 00 oOmMX (U3NYECKUX 3aKOHOMEPHOCTSAX, 3aKOHAX,
TEOpHSX, BKIIOYAs MEXaHHMKY, MOJEKYISPHYIO (HU3UKY, 3JIEKTPOAMHAMHUKY, KBaHTOBYIO
(U3UKY U 3JIEMEHTHI aCTPOPU3UKH;

e (opMHpOBaHUE YMEHUI MPUMEHATh TEOPETUUECKHUE 3HAHUSA JUIsI O0bICHEHHS (PU3NUECKUX
SIBJICHUH B TIPUPOJIE U JUI IPUHATHS MIPAKTUYECKUX PELICHUH B MOBCEIHEBHON KU3HU;

® OCBOEHHE CIIOCOOOB peIIeHUs pa3IMYHBIX 33J]1a4 C SBHO 33JaHHOH (PU3MYECKOil MOIEIbIO,
3a7a4, MOJpa3yMEeBaIONINX CAMOCTOSTENIFHOE CO3/aHue (PU3MUYECKON MOJEeNH, aleKBaTHOM
YCIIOBHSM 33J1a4i, B TOM YHCJIE 3a]1a4 MHKEHEPHOT'0 XapaKkTepa;

e TOHMMaHWe (U3NYECKHNX OCHOB W MPHUHIUIOB JEHCTBUS TEXHHUYECKUX YCTPOWCTB
Y TEXHOJIOTUYECKHX TPOIIECCOB, MX BIHSHUS HA OKPYKAIOIIYIO CPENY;

® OBJAJICHUE METOJaMHM CAaMOCTOSTEIbHOTO IUIAHUPOBAHUS U MPOBEACHUS (U3NYECKUX
HKCIIEPUMEHTOB, aHAIN3a U MHTEpHpeTaluu UHPOPMAIHH, ONpPeaesIeHUs] JOCTOBEPHOCTH
MOJTYYeHHOTO Pe3ybTaTa;

- CO3JaHMe€ YCJIOBUH JUIS PAa3BUTHUA YMEHHH NPOEKTHO-HCCIEI0BATENbCKOM, TBOPUECKON
NESITeNbHOCTH; pa3zeumue uumepeca K cepam npogheccuoHanrbHol OesmenbHoCmu,
CBA3AHHOU C PUUKOLL.



MECTO YYEBHOI'O IPEAMETA «®PU3UKA» B YHEBHOM IIJTAHE

B coorBerctBun ¢ ®I'OC COO yrnyOnéHHBIM ypOBEeHb H3ydeHHs] Y4eOHOro mnpenmera
«Du3nkay Ha ypOBHE CpeaHero oO0miero oOpa3oBaHUs BbIOMpaeTcss OOy4aroUIMMHUCS,
IUTAHUPYIOIIMMU  TIPOJOJDKEHUE 00pa3oBaHUs IO  CHEHUATBHOCTAM  (DU3HKO-TEXHUIECKOTO
npodus.

Y4eOHBIM TUIAHOM MPEAYCMOTPEHO u3yueHue ¢puszuku B 00béme 340 u 3a 1Ba roga oOyueHUs:
54 B Henemo B 10 u 11 kaccax, Ha 6a30BoM ypoBHE B 00béMe 136 4 3a aBa roma oOydeHus 1o 2 4
B Hememo B 10 wu 1l kmaccax. B Ttemarmueckom miianupoBanuu it 10 m 11 kmaccos
MPEINoNaraloTcs pe3epB  BPEMEHH, KOTOPBIA YUUTENb MOXET UCIONb30Barh [0 CBOEMY
YCMOTPEHHIO, U IOBTOPHTEILHO-00001IIAI0IINE YPOKH.

IINIAHUPYEMBIE PE3YJIBTATbBI
OCBOEHMs YYEBHOI'O ITPEIMETA «®PU3UKA»
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mpenmera «®du3mka» Ha ypOBHE CpPEAHEro OO0IIero oOpa3oBaHUS
(yrmyOonéuuplidi u  0a30BbI  YpOBEHb) HOKHO 0OecreuyrBaTh JOCTHXKEHHE —CIIEAYIOLIUX
JUYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbI

I'pasxcoanckoe éocnumanue:
e CchOPMUPOBAHHOCTh TPAXJAHCKOW TMO3WIHH OOydYaromerocs Kak aKTHBHOTO
1 OTBETCTBEHHOTO WICHA POCCHIICKOTO O0IIECTBa;
® [pPUHATHE TPAAUIHUOHHBIX OOIIEYETOBEYECKUX TYMAHMCTUYECKUX M JIEMOKPATUYECKUX
LICHHOCTEH;
® TOTOBHOCTH BECTH COBMECTHYIO JACSITEIBHOCTh B MHTEpPECAX TIPaKTAaHCKOTO OOIIECTBa,
y4acTBOBATh B CAMOYINPABICHUH B IIKOJIE U JI€TCKO-FOHOILIECKUX OPraHU3alUsX;
® YyYMEHHE B3aUMOJCHCTBOBATh C COIMAIHHBIMH HWHCTUTYTaMH B COOTBETCTBHU C UX
(GYHKIUSIMHE ¥ HA3HAYCHHUEM;
® TOTOBHOCTb K T'YMaHUTApPHOU U BOJOHTEPCKOM NEATEIbHOCTH.
Hampuomuuecme eocnumanue:
¢ c(opMHPOBAHHOCTH POCCUNCKON I'PaXAaHCKON HIEHTUYHOCTH, NaTPUOTU3MA;
® [ICHHOCTHOE OTHOIIIEHHUE K TOCYJapCTBEHHBIM CHUMBOJIaM; JOCTIXEHHSIM Poccun B dusmke
M TEXHUKE.
ﬂyxoeuo-upaecmeennoe eocnumanue:
¢ chOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEICHNS,
® CIOCOOHOCTH OIIEHWBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACH
Ha MOPAJIbHO-HPaBCTBEHHbBIE HOPMBI U LICHHOCTH, B TOM YUCIIE B AEATEIBHOCTH YUEHOTO;
® 0OCO3HAHME JIMYHOTO BKJIaJa B TOCTPOCHUE YCTONYHMBOTO OYIYIIIETO.
3cmemuttect<oe eocnumanue;
® HCTETMYECKOE OTHOIICHHE K MUY, BKIIIOUasi 3CTETHKY HAy4YHOTO TBOPYECTBA, MPUCYILETO
¢buznveckoil Hayke.
Tpyoosoe éocnumanue:
® UHTEpPeC K pa3Nu4yHbIM cdepaM MNpodecCHOHANbHON AeATeIbHOCTH, B TOM UHCIE
CBSI3aHHBIM C (U3UKOM M TEXHHUKOH, YMEHHE COBEpIaTh OCO3HAHHBINA BHIOOp Oymymiei
npodeccrr U peaan30BbIBaTh COOCTBEHHBIE )KU3HECHHBIC TIIaHbI,
® TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUIO M caMOOOpa30BaHHUIO B 00mMacTu (U3MKH Ha
MPOTSKEHUU BCEH JKU3HMU.



DKonozuueckoe éocnumanue:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYIBTYphl, OCO3HaHHE TII00ATBHOTO XapakTepa
HKOJIOTMUYECKUX TpoOIeM;

MJIAHUPOBAHUE M OCYIIECTBIICHUE IEUCTBUI B OKPYXKAIOIIEH Cpeie HA OCHOBE 3HAHUS LieTeH
YCTOMUYMBOTO pa3BUTHUS YETIOBEUECTBRA,

paclIMpeHHe OMbITa [JEATEIBHOCTU OSKOJOTMYECKOM HAIIPaBIEHHOCTHM HA OCHOBE
UMEIOIIUXCS 3HAHUH IO (PU3HKE.

lleuuocmu HAY4YHO20 NO3HAHUA:

C(OPMHUPOBAHHOCTb MHPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BuTHs (prU3HUECKON HAYKH;

OCO3HAHUE LIEHHOCTU HAYYHOU JEATEIBHOCTH, TOTOBHOCTH B IPOIECCe M3YUCHHS (DU3UKH
OCYLIECTBIATh TPOEKTHYIO W HCCIEJOBATEIbCKYI0 JEATCIBHOCTh  HMHAWBUAYAJIBHO
U B TpyIIIIE.

B nponecce nocTikeHus: TUYHOCTHBIX PE3yJAbTaTOB OCBOCHMS MPOrPAMMBbI CPETHET0 OOIIETOo
oOpazoBaHus MO (U3MKE Yy OOYYAIOIIUXCS COBEPIICHCTBYETCS IMOYUOHANbHYIU UHMENLIEeKM,
Mpenoaraimui copMUpPOBaHHOCTD:

CAMOCO3HAHUS, BKIIOYAOIIETO CIIOCOOHOCTh IMOHMMATh CBOE SMOIIMOHAILHOE COCTOSHHE,
BUJICTh HAIIPABJICHUS PA3BUTHUS COOCTBCHHOW 3MOIMOHAILHOU cephl, ObITh YBEPEHHBIM
B ceOe;

camopezyiupoBanusi, BKIFOYAIOIIET0 CAMOKOHTPOIIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE IIOBCACHUC, CHOCO6HOCTB aI[aHTI/IPOBaTI)Cﬂ K OMOOWOHAJIBHBIM HW3MCHCHHUAM
Y TIPOSIBIISITh THOKOCTh, OBITH OTKPBITHIM HOBOMY;,

BHYMPEHHel MOomueayuy, BKIIOYAIONICH CTPEMJICHUE K JOCTH)KCHUIO IEJIH U YCIEXY,
ONTUMH3M, HHUIIMATHBHOCTh, YMEHHE JICHCTBOBATh, UCXOS U3 CBOMX BO3MOXHOCTEH;
amnamuuy, BKJIIOYAIONICH CIOCOOHOCTh MOHHMATh SMOIMOHAIBHOE COCTOSIHHUE JPYTHX,
YYUTBIBATh €r0 MpPHU  OCYIICCTBICHWU OOILICHHS, CIOCOOHOCTh K COYYBCTBHUIO
Y COIICPESIKUBAHUIO;

COYUAbHBIX HABLIKOG, BKIIOUAIOIIUX CIIOCOOHOCTh BBICTPAWUBAaTh OTHOUICHUS C JAPYTHMH
JIIO/IbMHU, 3200TUTHCS, IPOSIBIIATH HHTEPEC U pa3peliarb KOHPIUKTHI.

METAIIPEJMETHBIE PE3YJIBTATBI

YHuBepcajbHblIe IO3HABATEIbHbIC 1CHCTBUA

Bba3oBble Jornueckue 1eMcTBUA:

CaMOCTOSITENIbHO  (DOPMYJIMPOBaTh U aKTyalH3UpOBaTh MpoOJieMy, paccMarpuBarh €€
BCECTOPOHHE;

ONPENENATh UENH NeATEIbHOCTH, 3a/1aBaTh lTapaMEeTPbl U KPUTEPUU UX JTOCTHKEHUS;
BBISIBIIATH 3aKOHOMEPHOCTH U IIPOTUBOPEYHS B PACCMATPUBAEMBIX SBICHUSAX;
pa3pabaThiBaTh IUIaH PELIEHUs MPOOIEMBbI ¢ YYETOM aHaAIM3a UMEIOIINUXCS MaTepUalbHBIX
Y HEMAaTePHUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JACATECIBHOCTb, OLICHUBAaThb COOTBETCTBUE pPE3YJIBTATOB LENAM,
OLICHUBATh PUCKU MOCJIEICTBUN IEATEIbHOCTH;

KOODIMHUPOBAaTh U BBIMIOJHATH  pabOTy B YCIOBUSAX  pPEaJbHOrO, BUPTYaJIbHOTO
1 KOMOMHHPOBAHHOTO B3aUMOJIEHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIICHHE IPU PELICHUH KU3HEHHBIX MTPOOIEM.

Ba3oBbIe ncciieaoBarejLCKHe JeHCTBUA:

BJIa/IETh HAyYHON TEPMHUHOJOTHEH, KIIOYEBBIMU TMOHATUSMHU M METOAaMU (HU3HUYECKOM
HayKH;

BJIAJICTh HaBBIKAMH Y4eOHO-HCCIEI0BATENbCKONM M MPOEKTHOW NESATEIBHOCTH B 00JacTh
(U3HUKHN; CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/OB PEIleHUs
3a7a4 (PU3MUECKOTO Co/lepKaHUs, IPUMEHEHUIO PA3TUYHBIX METOJI0B O3HAHUS;

BIAJETh BUAAMH JEATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHUSA, €r0 WHTEpIpETaluH,
MpeoOpa30BaHUI0 U MPUMEHEHHUIO B Pa3JIMYHBIX yYEOHBIX CHUTYyalUsX, B TOM YHCJE MpPH



CO37IaHUM Y4EOHBIX TPOEKTOB B 001aCTH (PU3UKH;

BBIABJIATE MPUYUHHO-CIICACTBCHHBIC CBA3W U AKTyaJIMU3UPOBATHL 3aJiady, BBIABUIATH
TUIIOTE3y €€ PEIICHMs, HAXOAUTh apryMEHThI I JOKa3arejabCTBA CBOUX YTBEPXKIACHUM,
3aJaBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

AHAJIU3UPOBATh IMMOJTYUYCHHBIC B XOAC PCUICHUA 3aJa4Uu PC3YJIbTATbl, KDUTUYCCKHU OLICHHUBATH
HUX JOCTOBCPHOCTD, IIPOTHO3UPOBATHL USMCHCHHUEC B HOBLIX YCJIOBUAX;

CTaBHUTh U (OPMYIHPOBATH COOCTBEHHBIC 33]]a4K B 00Pa30BATEIILHOM IEATEILHOCTH, B TOM
YHCIIe IPH U3yYCHUH (DU3UKH;

AaBaTb OLCHKY HOBBIM CUTyallUsIM, OLICHUBATb HpHOGpeTéHHBIfI OIIBIT,

YMCTh [ICPCHOCUTH 3HAHUA 10 (I)I/I3I/IKC B IPAKTUYCCKYIO O6JIaCTB KU3HCACATCIIbHOCTHU,
YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIC WJIEH, IpeIiaraTb OPUTHHAIBHBIC TIOAXONIbI U PEIICHUS; CTABHUTh
pOOJIEMBI U 33]1a4H, JOIMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ undopmanmeii:

BJIAJI€Th HAaBbIKAMU IOJy4eHUs MH(OpManMMu (PU3HYECKOTO CONEpPKAHUSA M3 MCTOYHHMKOB
pa3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBIIATh IIOMCK, aHalau3, CUCTEMATU3ALUIO
Y MHTEPIIPETALNIO HHPOPMAIIMK PA3INIHBIX BUIOB U (POPM MpeIcTaBICHUS;

OLIEHUBATh JI0CTOBEPHOCTb HH(OPMALIUY;

UCIONb30BaTh  CPeICTBA  HMH(OPMALMOHHBIX U KOMMYHUKAI[MOHHBIX  TEXHOJIOTUH
B PELICHUU KOTHUTHUBHBIX, KOMMYHHKATUBHBIX Y OpraHU3allMOHHBIX 3a/]1a4 C COOII0ICHUEM
TpeOOBaHUN HPrOHOMMKHM, TEXHUKU O€30MACHOCTH, TUTHEHBI, pPeCcypcocOepexreHus,
IIPABOBBIX U ITUYECKUX HOPM, HOPM MH(POPMALIMOHHOM O€30I1aCHOCTH;

CO37aBaTh TEKCTHl (U3WYECKOTO CONEPYKAHHWS B Pa3IMYHBIX (opmarax € yu&€Tom
Ha3HaYeHUs WHQPOPMALMU | LEJICBOM ayTUTOpHH, BBIOMpAs ONTHUMAIBHYIO (HOopMy
[IPEACTABIICHNS U BU3YAIU3aALUU.

YHnBepcaanme KOMMYHUKATUBHBIC JelCTBHUA

Oomenue:

OCYILECTBIIATH OOIIEHUE HA YpOKaX (PU3UKH U BO BHEYPOUHOU JICATEIBHOCTH,
paCHO3HaBaTI> HpCI[HOCI)IJ'IKI/I KOH(bJ'II/IKTHI)IX CI/ITyaHI/Iﬁ " CMATYATh KOH(bJ'II/IKTI)I;
pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOK TOYKY 3PCHHS C MCIIOJb30BAHUEM SI3BIKOBBIX
CpEJICTB.

CoBMecTHAS 1eATEILHOCTD:

MMOHUMATh M UCIOJI30BaTh MPEUMYIIIECTBA KOMAHIHON U MHAUBUIYATbHON pabOTHI;
BBHIOMpATh TEMAaTHUKy W METOJbl COBMECTHBIX JEWUCTBUU C y4ETOM OOIIMX HWHTEPECOB
M BO3MOXKHOCTEH Ka)KIOTO YiIeHa KOJJICKTHUBA;

IPUHUMATh LEJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBaTH U KOOPAUHUPOBATH
JEUCTBUSA IO €€ JOCTUKEHUIO: COCTABIATh IUIaH JEUCTBUN, PACIIPENEIATh POJIA C YUETOM
MHEHUH Y4aCTHUKOB, OOCYKJIaTh pe3y/IbTaThl COBMECTHON pabOTHI;

OlLICHUBATh Ka4eCTBO CBOETO BKJIajaa U KaXJI0TO y4aCTHHUKaA
KOMaH/Ibl B OOIIHNI pe3yabTaT Mo pa3padOoTaHHBIM KPUTEPHSIM;

npejyiararb HOBbIE MPOEKTHI, OLEHUBATh WJIEU C MO3WIMM HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIIATh TO3UTUBHOE CTPATETUYECKOE TMIOBEICHUE B PA3JIMYHBIX CHUTYAIUSX,
MIPOSIBJISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUITHATUBHBIM.

YHuBepcajbHbIe PeryJIsTHBHbBIE 1eHCTBUSA

Camoopranuszaunms:

CaMOCTOSITEJIbHO OCYHIECTBIIATh I103HABATEIbHYIO JEATENbHOCTh B OOJIACTH (PU3UKHU
1 aCTPOHOMUHU, BBIABIISATH IPOOJIEMBI, CTABUTH U (POPMYIHUPOBATH COOCTBEHHBIE 3aa4H;
CaMOCTOATENIBHO COCTABJIATH IIJIAH PEIICHHMS PAcUETHBIX M Ka4eCTBEHHBIX 3ajad, ILIaH



BBINOJIHEHUSI TPAKTUYECKOH paboThl € y4€TOM HMMEIOIIHUXCA PECYpCoB, COOCTBEHHBIX
BO3MOXHOCTEM U MPEAIIOYTCHUN;

JlaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paclpsATh paMKH y4eOHOTO IpeIMeTa Ha OCHOBE JIMUHBIX NPEANOYTEHUN;

Jies1aTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBaTh €ro, Oparh Ha cebs OTBETCTBEHHOCTH 3a
pelleHue;

OLIEHUBATh MPUOOPETEHHBIH OMBIT;

crocoOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IIHUPOKOH 3pYIUIMH B 00JacTh (DU3KKH,
IIOCTOSIHHO ITOBBIIIATh CBOM 00pa30BaTENIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb:

JIaBaThb OLIEHKY HOBBIM CHUTYyallUsM, BHOCHUTb KOPPEKTHUBBI B J€ATEIbHOCTb, OLICHHUBATH
COOTBETCTBHE PE3Y/IbTATOB LIETAM;

BJIAJICTh HAaBbIKAMU MO3HABATEIbHON pe(IeKCHU KaK OCO3HAHMS COBEPIIAEMBIX NEHCTBUI
U MBICJIUTEIIBHBIX IIPOLECCOB, HMX pE3yJAbTarlOB M OCHOBAHMM; HCIOJIb30BATh IMPUEMBI
peduexcuu i OLIEHKU CUTYallH, BEIOOpa BEPHOT'O pelLeHMS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATD PELICHUS 110 UX CHUKCHUIO;
IIPUHUMATh MOTHUBBI U apPTYMEHTBI IPYIUX IIPU aHAJIU3€E PE3YJIbTaTOB JIEATEIbHOCTH.

IIpunsiTue cedst u APpyrux:

IIPUHUMATh ce0sl, TOHUMAasi CBOU HEAOCTATKU U JOCTOMHCTBA;
IIPUHUMATh MOTHUBBI U ApPIYMEHTBI IPYTUX IPH aHAIIN3€E PE3YJIbTAaTOB IEATEIbHOCTH;
IIpU3HABaTh CBOE MPABO U MPABO JPYIUX Ha OLIMOKH.

INPEAMETHBIE PE3YJIBTATbBI

10 kaace

B npouecce nzydenus kypca Gusuku yriayonéHHoro u 6asosoro yposus B 10 kiacce y4eHUK
Hay4YUTCS:

[Tonumars (IeMOHCTPUPOBATEL) POIb (PU3UKU B SKOHOMHUYECKOM, TEXHOJIOTMYECKOH, KO-

JIOTUYECKOM, COITMAIBHON U ATHUYECKOH cepax AesITeNbHOCTH YEeOBEKa; POJib U MECTO
(GU3MKN B COBpEMEHHOM HAay4yHOUH KapTHHE MHUPA; 3HAUeHUe ONUCAMENbHOU, CUucmema-
musupyrowe, 00BACHUMENLHOU



U NPOSHOCMUYECKOU YHKYULl (husuieckol meopuu — MexXaHuki, MOAeKYJIAPHOU PUIUKU U MePMOOU-
HaMuKu, poib guzuieckou meopuu 8 popmMuposanuu npedcmasieHull 0 u3uyecKol Kapmune Mupa,

pasnuyath (YIUTHIBATH) YCIOBUS MPUMEHUMOCTH MOJeNe (PU3MYeCKUX TN W MPOIECCOB (SBICHMUIA):
MHepIHUalbHas CUCTEMa 0TCUYETa, a0COTIOTHO TBEPAOE TEJI0, MaTepUaIbHasl TOUKA, PABHOYCKOPEHHOE
JBIKEHUE, CBOOOJHOE TajieHue, abCOMIOTHO yrpyras aedopmaiius, abCONMIOTHO yrpyroe u abco-
JIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJENHU Tra3a, )KUJKOCTU U TBEPIOTO (KPUCTAJUIMYECKOTO) Tena,
WJICAIIbHBIN a3, TOUCUHBIN 3apsij, OHOPOAHOE ICKTPUUYECKOE MOJIE;

paznMyaTth ycioBus (TPAaHUIIBI, 00JIACTH) MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB, TOHMMATh BCEOOIHI Xa-
pakTep (hyHIaMEHTAIbHBIX 3aKOHOB U OTPAHUYEHHOCTD MCII0JIb30BaHMSI YaCTHBIX 3aKOHOB;

aHAJM3UPOBATH U OOBSICHATH MEXaHUYECKHE MTPOLIECCHI U SIBICHUS, UCIIOIb3YsI OCHOBHBIEC TTOJI0KEHHS U
3aKOHBl MEXAHHUKH (OTHOCHTEIBHOCTb MEXAHWYECKOTO IBM)KEHUS, (OPMYNbl KMHEMAaTHKH pPaBHO-
YCKOPEHHOT'0 IBMXKEHHUSL, npeoopazosanus I anunes 0is ckopocmu u nepemeujenus, 3aKkonbl HproToHa,
npuHyun omuocumenvrocmu I anunes, 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS UMITYJIbCca
Y MEXaHUYECKOU SHEPTHH, C83b padOOmbl CUNbL C USMEHEHUEM MEXAHUYECKOU IHepeUll, YClo8us pas-
Hogecusi meépoo2o mena); IPU STOM HCHOJIB30BATh MAaTEMATUYECKOE BBIPAKEHHE 3aKOHOB, VKA3bl-
8amb yC108Us NPUMEHUMOCIU PU3UYECKUX 3aKOH08: npeobpazosanuti I anunes, 6mopo2o u mpemvezo
3axon08 HvlomoHa, 3aKOH08 COXpaHeHUs: UMNYIbCAd U MEeXAHUYeCKOU dHepeul, 3aKOHA B8CEeMUPHO20
MsA20MmeHuUsl;

aHAJIM3UPOBATh U OOBSCHATH TEIUIOBBIE MPOLIECCHI U SIBJICHMUS, UCIIONb3YysI OCHOBHBIE MonoxeHust MKT
Y 3aKOHBI MOJICKYJISIPHON (PU3UKK U TEPMOJMHAMUKHU (CBSI3b JABJICHUS UIC€ATBHOTO T'a3a CO CpelHen
KUHETHUYECKON HEPTHEN TEIIOBOTO ABUKEHUS M KOHLIEHTPALMEN €ro MOJIEKYJI, CBSI3b TEM- Mepary-
pbI BEIIECTBA CO CpelHEeN KMHETUYECKON SHEPruel TeIIoBOro JBMXKEHUS €ro 4acTull, CBSI3b JaBjie- HUA
UJealIbHOTO ra3a ¢ KOHIIEHTpalueil MOJIEKYJI U ero TeMIepaTypoil, ypaBuenue MenaeneeBa— Kiia-
neipoHa, NepBbIid 3aKOH TePMOJIUHAMUKH, 3aKOH COXPAHEHHUsI SHEPTUHU B TEILIOBBIX MPOIECCaX); PU
3TOM HCIIOJIb30BaTh MAaTEMAaTHYECKOE BBIPAKCHUE 3aKOHOB, VKA3bl8AMb VCIO0BUS NPUMEHUMOCTU
ypaeuerus Menoeneesa—Knaneiipona,

aHATM3UPOBATh U OOBSCHATH (ONHMCHIBATH) DJCKTPUUECKUE SBICHHS, MCIIOJB3Ysl OCHOBHBIE ITOJIOKE-
HUS ¥ 3aKOHBI DJICKTPOJMHAMUKY (3aKOH COXPaHEHHS dJICKTPUIECKOTo 3apsiaa, 3akoH Kynona, nomen-
YUATILHOCIb 2NeKMPOCMAMUYEcKo20 NOJA, NPUHYUN CYREPRO3UYUL INeKMPUYECKUX NOell, npU SMOM
VKA3b16as YC108Us npumeHumocmu 3akona Kynouna, a Takke MpakTHYeCKH BaKHBIE COOTHOILICHHS: 3a-
koHbl OMa JJIg yyacTKa IeNu U I 3aMKHYTOM 3JIeKTpuYecKou 1enw, 3akoH Jxoyns—IJlenua, npa-
suna Kupxeoga, saxonwvt @apaoes 015 s1eKkmponusa);

onucvleams QusulecKue npoyeccyl U AGNeHUs, UCNONb3YA GeIUYUHbL: nepemeujeHue, CKOpoCmb, YCKO-
peHue, UMnYIbe meia u CUcmemuvl mej, CUld, MOMEHM CUlbl, OagleHue, NOMEeHYUAIbHAs IHePeUsl, Kul-
Hemuueckas 3Hepeusl, MexaHuyecKas SHepeus, paboma cuivl, YeHmpocmpemumenbHoe YCKoOpeHue,
Cuna maxcecmu, Cuia Ynpy20Ccmu, CUuia mpenusl, MOWHOCMb, IHePeUsl 63auMoOeticmeuss meia ¢ 3em-
NE1 8OIU3U €€ NOBePXHOCIU, SHEPeUs YRPY 20U 0edhopMayu NPYICUHBL; KOAUYECMB0 meniomvl, abco-
JIIOMHAsL memnepamypa meina, paboma 6 mepmMoOUHAMUKe, GHYMPEHHSSL IHEPIUs UOeAIbHO20 OOHO-
amoMHO20 2a3a, paboma udeaibHo20 2a3d, OMHOCUMENbHAA B1aHCHOCMb 8030yxa, KII/[ udeanvnozo
Mensio8020 0sucamens; NeKmpuiecKkoe noie, HanpsAHCEHHOCMb NeKMPULECKO20 N0, HANPAHCEH-
HOCMb NOJI MOYeYH020 3apa0d Ul 3APANCEHHO20 wapa 6 eaxKyyme u 6 Oudiekmpuxe, NOMeHyua
NEeKMPOCMAMUYECK020 NOJIsl, PA3HOCIb NOMEHYUANO08, DNIEKMPOOBUNCYUAs CULA, CUNA MOKA, HANPS-
JceHue, MOWHOCMb MOKA, 2NeKMpUYecKas EeMKOCMb NI0CKO20 KOHOEHCAmopd, CONpomueieHue
yuacmka yenu ¢ nocie008amenbHbiM U NapaulesibHblM COeOUHEHUeM Pe3UCMOPO8, IHEPLUS INeKMPU-
4ecKo2o noJis KOHOeHCamopa,

OOBSCHITH OCOOCHHOCTH MPOTEKAHUS (PU3UIECKUX SBICHUNA: MEXaHUIECKOE JIBUKEHUE, TEIIOBOE JBH-
’KEHHE YaCTHIl BELIECTBa, TEIIIOBOE paBHOBECHE, OPOYHOBCKOE ABMKEHHE, (D (y3Us, UCTIapeHHe, KUTle-
HUE W KOHJCHCAIIMs, TUIABJICHUE W KPHUCTAJUIM3AIMS, HAMPABICHHOCTh TEIUIONepeIadn, dIeKTPH3alus
TEJ, IKEUNOMEHYUATLHOCTb NOBEPXHOCMU 3APANCEHHO20 NPOBOOHUKA,

MIPOBOJUTDH UCCIIEOBAaHUE 3aBUCUMOCTH OJHOM (PM3UUECKOM BETUUMUHBI OT IPYrOM C UCHOIb30BAHUEM
MPSIMBIX U3MEPEHUH: TP STOM KOHCTPYHPOBATh YCTAHOBKY, PUKCHPOBATH PE3YIbTATHI MOTYICHHON
3aBUCUMOCTH (PU3UUECKUX BEIIUUUH 8 8Ude epapuKros ¢ y4émom abCcoNomHulx nocpeuHocmen usme-
peHul, JenaTh BBIBO/IBI o pe3yibTatam WCCIIeIOBAHMS,
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MPOBOJIUTH KOCBEHHBIC N3MEPEHUsI (PU3UUECKUX BEIWYHMH; IPU 3TOM BbIOMpPATh ONTHMAIbHBIN Me-
TOJl U3MEPEHHUS, OLICHUBATH a0COTIOTHBIE U OTHOCUTEIBHBIEC MTOTPEIIHOCTH MPSMBIX U KOCBEHHBIX
U3Mepe-HUi;

npooOUmMb ONbIMbL NO NPOGEPKe NPEONIONCEHHOU 2UNOme3bl. NIAHUPOBAMb IKCHEPUMEHM, COOU-
Pamb SKCnepuMeHmanbHylo YCmano6Ky, aHalu3upoeams Noay4eHHble pe3yibmamyl U 0elams Gbl-
800 0 cma-myce npeonoAHCeHHOU 2UNOMme3ol,

co0Jro1aTh npaBuiia 6e3011aCHOTO TPyAa MPU MPOBEICHUM UCCIIEJOBAaHUHN B paMKax y4yeOHOro 3Kc-
IIe- pUMEHTA, NPAKMUKYMAa U y1eOHO-HUCCIIeI0BATEIILCKON M MIPOEKTHOM AEATEILHOCTH C HCIOMb-
30Ba-HUEM M3MEPUTEIbHBIX YCTPOUCTB M Ta0OpaTOPHOTO 000PYAOBAHHS;

pemaTh pacy€THbIE 3a/1a4M C ABHO 3aJlaHHOHN U HesaHo 3a0anHoll HU3NIECKON MOJEINBIO: Ha OCHO-
Ba- HUM aHAJIM3a YCIOBUS 0OOCHOBBIBATH BHIOODP (PM3NYECKON MOJAEIH, OTBEYAIOLIEH TpeOOBaHU-
SIM 3a- 1a44, IPUMEHATH (POPMYJIbL, 3aKOHBI, 3aKOHOMEPHOCTH U HOCMYIambl hU3U4ecKux meopuil
IPU HC- MOJIB30BAaHUM MAaTEeMaTHYECKUX METOJOB PEUICHUS 3aj]ad, IPOBOANUTH PacyEThl HA OCHO-
BaHUM MMEIO- LIUXCS TaHHBIX, aHATU3UPOBATH PE3YIbTATHI U KOPPEKTHUPOBATH METOBI PELICHUS C
y4ETOM MOTYy4YEeH-HBIX Pe3yJIbTaTOB;

pelIaTh KaueCTBEHHbIE 3a1a4U, mpebylowjue npuMeHeHUs. 3HaHUll U3 PA3HbIX pa30enos UKOJIbHO20
Kypca puauku, a makxce uHmMezpayuu 3HAHUU U3 Opyeux npeomemos eCmecmeeHHO-HAYYHO20
YuKa: BEICTPaUBaTh JIOTHYECKYIO IIETIOUKY PACCYXICHUH C ONOPO HA M3yYCHHBIE 3aKOHBI, 3aKO-
HOMEPHOCTHH (PU3UUYECKHE SBICHHS;

UCNONIb308aMb MeopemuiecKue 3Hanus 07 00bACHEHUs OCHOBHBIX NPUHYUNOE PAbOmbl UsMepu-
mesib-HblX NPUOOPOS, MEXHUUECKUX YCMPOUCTE U MEXHOL02UYECKUX NPOYECCO8,

WCIOJIh30BATh TEOPETUUYECKHUE 3HAHUS 1O (PU3MKE B MOBCEIHEBHOHN JKM3HU Ui obecrieueHus 0e3-
OIlac- HOCTH TpH OOpameHnu ¢ NpudopamMu W TEXHHYECKUMH YCTPOHMCTBAMH, JJISI COXPAHEHUS
3JI0POBBS U COOJIIOICHHSI HOPM DKOJIOTHYECKOTO TIOBEICHHS B OKPYKaIOILEH cpere;

IPUBOANUTH IPUMEPHI BKJIAJa POCCUHCKUX M 3apyOeXHbIX Y4€HBIX-(DU3MKOB B pa3BUTHE HAYKH, B
00b-sICHEHHUE TIPOIIECCOB OKPYXKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH M TEXHOJIOT U,

AHATUUPOBANb U OYEHUBAMb NOCIE0CMEUs ObIMOBOU U NPOU3BOOCIMEEHHOU 0esIMeNbHOCMU Yelo-
8eKd, CEA3AHHOU C (PuU3UYECKUMU NPOYeCcamu, ¢ NOZUYULL IKOIO0SUHECKOl O6e30nacHOCmU, npeo-
cmag- JleHull 0 payuoHAIbHOM NPUPOOONONILI0BAHUY, A MAKHCE PAZYMHOM UCNONb308AHUU O00-
CMUIICEHUTI HAYKU U MEXHOL02Ull OJis OaIbHetue20 pa3gumus 4ei08eyecko2o oowecmasa;

MIPUMEHSTh Pa3IM4yHbIe CIIOCOOBI pabOoThI ¢ HHPOpMAIUeil (HU3NUIECKOTr0 COAEpHKaHUS C UCIIOIb30Ba-
HUEM COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJOTHIA: TPU STOM HCIIOJIF30BaTh COBPEMEHHBIC MH-
(dop- MallMOHHBIE TEXHOJIOTUH JJISl MTOUCKA, MepepadoTKU U NMpeabsBICHUS Y4eOHOH M Hay4HO-
NOMYJSAPHOI HH(pOpMAIMY, CTPYKTYPUPOBaHHUS U MHTEPIPETALUU UH(OPMAIMH, TOTYYeHHOH U3
Pa3IMYHBIX MC- TOYHUKOB; KPUTHUECKU aHAJTM3UPOBATH MOTydaeMyI0 HH(POPMAIIHIO U OYeHUBAMb
€€ 00CmoBepHOCMb KAK HA OCHO8E UMEIOWUXCS 3HAHUU, MAK U HA OCHO8e AHANU3A UCTNOYHUKA UH-
Gopmayuu;

NpoAGIAMb 0P2AHU3AYUOHHbIE U NOZHABAMENbHbIE YMEHUSI CAMOCMOAMENbHO20 NPUOOpemeHUs HO-
6bIX 3HAHULL 8 NpoYyecce GbINOIHEHUs NPOEKMHBIX U YYeOHO-UCCIe008AMENbCKUX — pabom;
paloTaTh B TpyIIe ¢ BHIIOJHEHUEM Pa3IMYHBIX COLUANIBHBIX POJIeH, MJIaHUPOBATh paboTy rpym-
IIBI, PALMO- HAILHO PACIPEACISITh ACATEILHOCTh B HECTAHIAPTHBIX CUTYalUsIX, aJIeKBATHO OIICHH-
BaTh BKJI4/1 KaXK-/10T0 U3 YUACTHUKOB I'PYIIIBI B PELICHUE PacCMAaTPUBAEMOil TPOOIIeMbl;

NPOAGIAMb MOMUBAYUIO K OYOyweli npoghecCUoHantbHoOU 0essmenbHOCmU o CReYUATbHOCMAM PUUKO-
MEeXHUYeCcK020 npopulis.

KJacc

B npouecce nzydenus kypca pusuku yrmyonénHoro u 6azoBoro ypoBHs B 11 kiiacce yyeHUK HaydHUTCS:

MOHUMATh (JIEMOHCTPUPOBATH) POJb (PU3UKU B SKOHOMUYECKOM, TEXHOJIOTMYECKOH, COLMAIbHON
U 3TUYECKOH cdepax AedaTeIbHOCTH 4YeJOBeKa; pojb M MECTO (PU3UMKU B COBPEMEHHOM Hay4HOM
KapTHUHE MHUPA; POJIb aCTPOHOMUU B MPAKTUYECKON AEATEIbHOCTH YEJIOBEKAa U JAJIbHEHUIIEM HAay4YHO-
TEXHUYECKOM DPa3BUTUU; 3HAYeHUe ONUCAMENbHOU, cucmemamusupylowel, 00bsACHUMENbHOU
U npocHOCMUYecKou @yHKyutli usudeckol meopuu — 31eKMPOOUHAMUKY, CHEeYUATbHOU Meopuu
OMHOCUMENbHOCMU, — K8AHMOGoU  Qu3uky, poib (U3NYECKOW Teopuu B GOPMHUPOBAHUU
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npeAcTaBiIeHu 0 PU3nYecKoil KapTHHE MHUpPA, MECTO (U3NYECKOM KapTHHBI MHpa B OOIIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTABICHHI O MPUPOJE;

paznuyarh (YUUTHIBATH) YCIOBUS MPUMEHUMOCTH MOfeNeld (U3NYEeCKUX TNl M MPOLECCOB (SBICHHMN):
OHOPOJHOE  3JIEKTPUYECKOE U OJHOPOAHOE MAarHUTHOE IIOJis, TapMOHHYECKHEe KoyieOaHUs,
MaTreMaTHu4eCKUl MAasTHUK, WICAIBHBIA IPYKUHHBIM MAasTHUK, TapMOHMYECKUE BOJHBI, HICAJIbHBIN
KosieOaTeNbHbIN KOHTYP, TOHKAs JIMH3a; MOJIENIel aToMa, aTOMHOT0 S/Jpa U KBAaHTOBOM MOZIEJIH CBETA;
pas3nuyath ycloBUs (TPaHUIBI, OOJIACTH) TPUMEHUMOCTH (DH3UYECKUX 3aKOHOB, HOHUMAMb
gceobwutl xapakmep @GYHOAMEHMANbHBIX 3AKOHO8 U O2PAHUYEHHOCMb UCHOIb308AHUS YACHHBIX
3aKOHO8;

aHAJIM3UPOBATh U OOBACHATH DJIEKTPOMATHUTHBIE TMPOLECCHl U SIBICHHUS, MCIOJIb3Ysl OCHOBHbBIE
MOJIOKEHUSI Y 3aKOHBI AJIEKTPOJMHAMUKU U CIIEUUAIbHOW TEOPUM OTHOCHTEIHHOCTH (3aKOH
COXpaHEHUsl 3JIEKTPUUECKOro 3apsja, cuia Ammepa, cuwia JlopeHna, 3aKOH 3JIEKTPOMarHUTHOMN
UHAYKIMY, npaBuio Jlenua, cBsa3zp OC caMOMHAYKIMHM B 3JIEMEHTE 3JIEKTPUYECKOM WEMH CO
CKOPOCTBIO HW3MEHEHHMS CHJIbl TOKa; TIOCTYJIAThl CHEIHMaJbHOH TEOPHUH OTHOCHUTEIBHOCTH
DWHINTEHHA);

aHAJM3UPOBATh U OOBSACHATH KBAHTOBBIC MPOLIECCHI U SBJICHUS, HCIIONB3YS IOJIOKEHHUS KBAHTOBOMN
¢uzuku (ypaBHeHue ODiHmTeHa s horodaddekra, mepBoiii U BTOpoil mocTynarsl bopa, npuHIUN
COOTHOILIeHHsT HeompenenéHnocteil [eilzenOepra, 3aKOHBI COXpaHEHHUS 3aps0BOTO U MacCOBOTO
YHCeN U DHEPTUU B SIIEPHBIX PEAKIIUAX, 3aKOH PAJHOAKTUBHOTO pacaja);

ONMUCHIBaTh  (U3MUECKHE TMPOLECChl U SBIEHUS, HCIONb3yd BEJIUYMHBI:  HANPsSHKEHHOCTh
AIIEKTPUYECKOTO  TOJs, MOTEHLHAN d3JIEKTPOCTATMYECKOTO TMOJsI, PAa3HOCTh IOTEHIIUAJIOB,
ANIEKTPONBUKYIAs CWJIA, WHAYKIUS MAarHUTHOTO TIOJISA, MAarHUTHBI TIOTOK, CcHia AMIepa,
MHIYKTUBHOCTD, SJMEKTPOJBIKYIAS CHUJIa CAMOMHAYKIWHU, SHEPTUs MAarHUTHOTO IOJISI TPOBOIHUKA
C TOKOM, PEJIATUBUCTCKHIA MMITYJIbC, TTOJTHAS SHEPTHsI, SHEPTHSI TIOKOS CBOOOIHOM YaCTHIIBI, SJHEPTUS
1 UMIyIbe (POTOHA, MACCOBOE YHCIIO U 3apA sApa, SHEPTUS CBA3H sI/Ipa;

OOBSACHATH OCOOCHHOCTH TPOTEKAaHUS (U3WYECKUX SBICHUH: OIEKTPOMAarHUTHAS WHIYKIUS,
CaMOMHIYKIMS, PE30HAHC, MHTEePEepeHIHs BOJH, MUQPpPAKLIUs, AUCIEPCHUS, TOJTHOE BHYTPEHHEE
orpaxenue, (oroanekrpuueckuii dpdext (horoaddexr), ampda- u Oera-pacnansl sAaEp, ramma-
U3Iy4YeHHUe siiep; pru3ndeckre NPUHIUITBI CHEKTPATBHOTO aHAIM3a U pabOTHI Jla3epa;

onpedensams HanpasieHue UHOYKYUU MASHUMHO20 NOJIsi NPOBOOHUKA C MOKOM, CUlbl Amnepa u cuivi
Jlopenya;

cmpoums uzodpasicenue, cozoagaemoe NIOCKUM 3€PKATIOM, MOHKOU JUH30U, U pACCHUMBIBAMb €20
Xapaxkmepucmuxu,

NPUMEHAMb OCHOBONONA2AIOWUE ACMPOHOMUYECKUe NOHAMUS, Meopuu U 3aKOHbl Ol aHAnu3a
U 00BsACHeHUsL  QU3UUECKUX NPOYeccos8, NPOUCXOO0AUWUX 6 36€30aX, 6 36E30HbIX  CUCMEMAX,
8 MedHC2AaKMUYEecKoll cpeoe; 08UNCEeHUS HeDeCHbIX mell, I80MI0YUL 36630 U BcenenHoll,

MPOBOAMNTH HCCIIEOBAaHNE 3aBUCHMOCTEH (M3UYECKUX BEJIWYMH C MCIIOIB30BAHUEM MPSIMBIX
W3MEPEHUil: TpPHU OSTOM KOHCTPYHPOBAaTh YCTAHOBKY, (UKCHUPOBATH PE3YJIBTATHl IONy4YSHHON
3aBUCUMOCTH (U3MYECKMX BEJIMYMH B BUAE TIpapuKOB C y4€TOM aOCOJIOTHBIX HOTPEHIHOCTEH
M3MEpPEHUHl, IeNaTh BEIBOIBI 110 PE3YIIbTaTaM HCCIIeIOBAHUS;

MIPOBOANTH KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEITMUYMH; IPU STOM BBIOMpPATh ONTHUMAJIbHbBIN METO
U3MEpEHUus, OLIEHMBaTh a0COJIIOTHBIE U OTHOCUTENbHBbIE IOIPEIIHOCTH MPSIMBIX U KOCBEHHBIX
U3MEPEHUN;

MIPOBOAMTD OIBITHI MO MPOBEPKE MPEAJOKEHHOW TUIOTE3bl: MIAHUPOBATh HKCIIEPUMEHT, cOOHUpaTh
HKCMIEPUMEHTAIbHYIO YCTaHOBKY, aHAJM3MPOBaTh IMOJYYCHHBIE pE3YJAbTaThl U JeJaTh BBIBOJ
0 cTaTyce NpPeI0KEHHOM TUIOTE3bI;

ONUCHIBAMb MEMOObL NOTYYEHUSI HAYUHBIX ACMPOHOMUYECKUX 3HAHUL,

cobmoath mnpaBmiia O€30MaCHOTO Tpyla HpU IPOBEAECHUH HCCIENOBAHUN B paMKax y4eOHOro
OKCTIEPUMEHTa,  MPAKTHKyMa ¥ Y4eOHO-MCCIEeNOBATENILCKOW ¥ MPOEKTHOW  JICATEIIbHOCTH
C UCIIOJIb30BAHMUEM U3MEPUTENBHBIX YCTPOMCTB U 1ab0paTOPHOro 000PyA0BaHMS;

pemarb pacy€THbIE 3a7aydl C SIBHO 3aJaHHON U HEsA8HO 3a0aHHOU @QU3UYECKOU MOOenblo. Ha
OCHOBAHMHU aHaJM3a yCJOBUS BBIOMpaTh (PU3UUECKHE MOJENH, OTBedarollue TpeOOBaHUAM 3ajlaud,
MPUMEHSATh (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH W IOCTYJarhl (PHU3MYECKUX TEOpud TpHu
WCIOJIb30BAaHUM MAaTeMaTHMYeCKUX METOAOB DPELICHUs 3aJad, MPOBOIUTH pPacuéThl Ha OCHOBAHUH
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UMEIOIIUXCSl TaHHBIX, aHAIM3UPOBATh PE3YJAbTaThl U KOPPEKTHPOBATH METONbI PEUICHUS C y4ETOM
MOJTy4EHHBIX PE3yJIbTaTOB;

peliaTh Ka4eCTBEHHBIE 3a/auu, TPeOyromue MPUMEHEHHsI 3HAaHUN U3 Pa3HBIX Pa3/IeNioB IIKOJIBHOTO
Kypca GU3UKH, a makce uHmezpayuu 3HAHUll U3 Opyeux npeomemos eCmecnmeeHHo-HaAyYH020 YUKIA.
BLICIIPAUBAMY  JIOCUYECKYIO  YENOUKY — PACCYICOCHULl  C ONOpOl  HA  U3YYEeHHble  3AKOHbI,
3AKOHOMEPHOCMU U (puzuuecKue s8ienusl,

UCNONB308aMb  Meopemudeckue 3HAHUs ONsl  OOBSACHEHUsT OCHOBHLIX NPUHYUNOE  pabomvl
uMepumMenbHbiX NpUOOPO8, MEeXHUYECKUX YCMpPOoUCma U MmexHOL02ULeCKUX NPOYeccos;

MPUBOANTh NMPHMEPHI BKJIAJa POCCUHUCKHX H 3apyOC)KHBIX YUYEHBIX-(DU3UKOB B pa3BHTHE HAyKH, B
0O0BSICHEHHE TTPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH M TEXHOJIOTHIA;

aHanu3UpoBamsb U OYeHU8amsv MNOCLe0CmeUs OblMOBOl U NPOU3BOOCMBEHHOU  OesImelbHOCIU
YenoseKda, CEA3AHHOU C u3uuecKUMU Npoyeccamu, ¢ NO3UYULL IKONLO2UYECKOU 0e30nacHoCcmu,
npeocmasieHull 0 PAYUOHAIbHOM NPUPOOONONb308AHUY, A MAKICe PASYMHOM  UCHONb30BAHUU
OOCMUIICEHUL HAYKU U MEXHOI02UlL 0I5l OANIbHelue20 Pa3sUmus 4el08e4eckoco 0ouecmasd,
MPUMECHSTh pasjaudHbie  CIOCOOBI  PabOThl ¢ MHpOpManuend (U3HYSCKOTO  COACPIKAHHS
C WCITIOJIb30BAHUEM COBPEMEHHBIX HMH(DOPMALMOHHBIX TEXHOJOTHH: TPH O3TOM HCIIOJIB30BaTh
COBpeMEHHbIC MH(DOPMAIMOHHBIC TEXHOJOTHH JJIs TTOMCKA, NEePepaOd0TKU U MPEIbSIBICHUS yUeOHOU
Y HAYYHO-TIONYJSIPHOW ~ WH(OpMAaIMu, CTPYKTYPUPOBAHHUS U WHTEpIpeTanuu  WHOOpMAIUH,
MOJYYCHHOM W3 Pa3IMYHBIX MCTOYHUKOB; KPUTHUYECKH aHAIU3UPOBATH IMOJy4aeMY HH()OPMAIIHIO
Y OIICHMBATh €€ JIOCTOBEPHOCTh KaK HAa OCHOBE HMMECIONIMXCS 3HAHWM, TaK W HA OCHOBE aHAIIM3a
HMCTOYHHMKA MH(POPMALINH;

NpPOSIBNAMb  OP2AHU3AYUOHHbBIE U NO3HABAMENbHbIE YMEHUs. CAMOCMOSIMENbHO20 NpUuobpemenus
HOBBIX 3HAHUIL 8 NPOYecce BbINOTHEHUsL NPOESKMHbIX U YUeOHO-UCCIe008amenbeKux pabom, padboTarb
B TPYIIC C MCIOJHCHHEM pPa3IMYHbIX COIHUAIBHBIX POJICH, IUIAHUPOBATh paboTy TPYIIIHI,
paIMOHATILHO PACIIPENEITh JCATCILHOCTh B HECTAHIAPTHBIX CHUTYallUsAX, aJCKBaTHO OICHUBATH
BKJIQJI K&XKJIOTO U3 YYaCTHUKOB TPYIIIBI B PEIICHUE PACCMATPUBAEMOM MPOOIIEMBL;

nposBIANb MOMUBAYUIO K OVOVUeli npoghecCUOHaIbHOU 0esimebHOCMU N0 CReYUATbHOCMSM (DU3UKO-
MeXHUYECKO20 npoghuns.



COAEPKAHUE YYEBHOI'O ITPEIMETA «®PU3UKA»

10 kaace

bazoBsIii ypoBenb (2 yaca)

YrayOnenusiii ypoBeHs (5 4acoB)

Tema 1. ®usnka U METO/IbI HAYYHOTO MMO3HAHMS (2 Jaca)

Tema 1. ®usnka U METOIbI HAYYHOTO Mo3HaHKs (6 YacoB)

Du3uka — Hayka o npupoze. Hayunble METOIBI MO3HAHUS OKPYKAKOLIETO MU-
pa. Posib sKCIieprMeHTa U TEOpUH B MPOLIECCE MO3HAHUS MPUPOJIbI. JKCIEe-pH-
MeHT B (pu3uke. MojenupoBanre (GU3NIECKUX SBICHUN U TIPOIIECCOB.
HayuHnble runore3sl. PU3nyecKue 3aKOHbI U TEOpHUU. I paHUIbl IPUMEHUMO-
cTH U3UIECKUX 3aKOHOB. [IpuHITMI cooTBEeTCTBUSA. PONIb M MecTO UMK B
(hopMHpPOBaHUY COBPEMEHHOW HAyYHOW KapTUHBI MUpPA, B IPAKTUIECKOM Jes-
TCJILHOCTH JTIOACH.

JlemoHcTpanuu 1. AHanoroBsie U U(POBLIC U3MEPUTEIIBHBIC TPUOOPHI, KOM-
[MbIOTEPHBIC JATYUKHU

dusnka — (pyHIaMeHTanbHas HayKa o mpupoje. Hay4nslii MeTos mo3na- Hus
1 METO/IbI MCCIICAOBAHUS (PU3MUECKUX SBJICHUN. DKCIIEPUMEHT U TEOPHUSB
[Ipoliecce Mmo3HaHus npupoibl. Habmonenre u s3kCciepuMeHT B (pU3HKeE.
Cnocobul usmepenus Quzudeckux seauyur (AHaI02o8vie U Yyugdpoasvle uzme-
pumenvuvie npubOpsl, KOMIBLIOMEPHBLE damyuKossle cucmemvl). [loepewro-
cmu usmepenull puzuLecKux eIuduH (aOCOIOMHAsL U OMHOCUMENbHASL).
MonenupoBaHue (HU3UYECKUX SBICHUHN U IPOIIECCOB (MaTepHaIbHas TOUKa,
AOCOIOTHO TBEPIOE TEJI0, UACaTbHAS )KUIKOCTh, UJCANbHBIN a3, TOUeYHbIN
Bapsin). ['unoresa. dusnueckuii 3aK0H, TPAHULIBI €70 IPUMEHUMOCTU. DU3H-
ueckas Teopusi. Poib u Mecto puszuku B GOpMUPOBAHUN COBPEMEHHOM Hayu-
HOM KapTUHBI MUPA, B IPAKTHYECKON IEATEIbHOCTH JIFOJICH.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul, NPAKMUKYM
1.  Hszmepenue cunvl moka u Hanpsaxicenus 8 yenu NOCMOSIHHO20 MOKA

NPUNOMOWU AHATIO208bIX U YUDPOBLIX USMEPUMETLHBIX NPUOOPOS.

2. 3naxomcmeo ¢ yughposotii nabopamopueii no guzuxe. Ilpumepwvl u3-

Mepe-HUsl (hU3UYeCKUX 8eIUUH NPU HOMOUU KOMNLIOMEPHBIX OAMUYUKO8.

Tema 2. Mexanuka (18 gacoB)

Tema 2. Mexanuka (35 yacoB)

2.1 Kunemaruka (5 yacoB)

2.1 Kunemartuka (10 gacoB)
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Mexannueckoe JBHKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBHXKECHHUS.
Cuctema otcuéra. TpaekTopus.

[lepemerieHue, CKOPOCTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs! CKOPOCTb) M YCKO-
[pEHNE MaTepUalbHOM TOYKH, UX IMPOEKIUU HA OCH CHUCTEMbI KoopauHar. Cio-
PKEHUE IIEPEMELLEHUN U CJI0KEHHUE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOpEHHOE MpsiMoJinHeitHOe aBrkenue. ['paduxu 3a-
BHCHMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U IIEPEMEIICHNS MaTe- pU-
QIbHOM TOYKU OT BPEMEHH.

CBoOoHOE TTaieHHe. Y CKOpeHHe CBOOOIHOTO MaIeHHUS.

KpuBosmHeliHOe ABMkeHUE. [[BUKEHUE MAaTEPUAIIBHON TOYKU 110 OKPY’KHO-
CTH C IOCTOSIHHOM 11O MOJYJIFO CKOPOCTBIO. YTJIOBAsi CKOPOCTb, JIMHEMHAs
ckopocTb. [lepron u yactora oOpaiieHus. LleHTpocTpemMuTenpHOE yCKOpe-

Mexanuueckoe aBmkeHHe. OTHOCUTENBHOCTh MEXAHUYECKOTO JIBHYKEHUSI.
CucreMa oTcuéra.

[ [psimas u obpamuas 3a0a4u MexaHuKu.

Paouyc-6ekmop mMamepuaibHol mo4KU, e20 NPoeKyuu Ha OCU CUCmeMbl KO-
opounam. TpaekTopus.

[lepemerienue, CKOPOCTh (CPEIHAS CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKO-
[pEHIE MaTePHALHOW TOYKH, UX MPOCKIIUHM Ha OCH CUCTEMbI koopauHat. Ciio-
PKEHHE MTEPEMEILICHUIN U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJMHEIHOE IBUXKEHHE. 3aBHCH-
MOCTh KOOPAHWHAT, CKOPOCTH, YCKOPEHHUS W IMYyTH MAaTEPUAIBHONH TOUYKH OT
BpEMEHH U UX TpadUKU.

CBoOoaHOE majgeHue. YCKOpeHue CBOOOAHOTO MaAeHUs. /[eudiceHue mena,

Hue. Texnuueckue ycmpoucmea u npakmuyeckoe npumereHue. CIuaoMeTp,

OpouieHH020 N00 y2i0M K 20pU30HMY. 3a8UCUMOCTb KOOPOUHAM, CKOPOCMU

14




IBUKEHUE CHAPSIOB, LIETIHBIE U peMEHHBIE TIEPEeIayn.
/lemoncmpayuu
1.  Mopaenb cUCTEMBI OTCUETA, MIUTFOCTPAINS KHHEMAaTHUECKUX XapaK-
TEPU-CTUK JIBUIKECHUS.
2. IIpeoOpazoBaHue NBMKCHHH C UCITOIB30BAHUEM ITPOCTHIX MEXaHU3MOB.
3. [lagenue Ten B BO3yXe U B pa3pesKeHHOM IIPOCTPAHCTBE.
4.  HaOGmoneHue IBHXKECHUs TeJa, OPOIISHHOTO MO/ YIJIOM K TOPU30HTY U
rO-pU30HTAIIBHO.
5. 3mepenue yckopeHust CBOOOHOTO MaICHHUS.
6. HammpaBnienue ckopocTu mpu ABUKEHUU IO OKPYKHOCTH.
Yuenuueckuii sxkcnepumenm, nabopamopmsie pabomaol

1.  U3yuyeHue HEpaBHOMEPHOTO JIBHKEHUS C IIENBIO OMPEIeNIeHUs MIHO-
BEH-HOM CKOPOCTH.
2.  HccnemoBaHue COOTHOILIEHUS MEXKIY MYTSAMH, TPOHICHHBIMU TEIOM

3a MOCJIEA0BATEIbHbBIEC PABHBIC TPOMEXKYTKH BPEMEHH IPH PABHOYCKOPEH-
HOMJIBUKEHUHU C HAYAJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

3. zydyeHnne nBMKCHUS MIApUKa B BI3KOH KUIKOCTH.

4. N3yuyeHne IBUKEHHS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

U YCKOPEHUs. MamepuanbHoll mouky om epemenu u ux epaghuxu. KpuBonunei-
Hoe JBIbKeHHeE. J[BIKeHre MaTepraibHOM TOUKH 10 OKPY>KHOCTH. YTIIOBask U JIH-
HeiiHast ckopocTh. [lepros u yacrora obpamenus. LleHTpocTpe-MuTenpHOe
(HOpMaJIbHOE), KacaTeNbHOE (TAaHTCHITHAIBHOE) U TIOJTHOE YCKOPEe-HUE MaTepH-
AJIbHOM TOYKH.

Texuuueckue ycmpoiicmea u mextHoio2uyecKue npoyeccwyl: CIUIOMETp, IBU-
PKCHHE CHApSIOB, IEMHBIC, IecTepéHYarbie U pPEeMEHHBIC Iepelayd, CKo-
pocmuvle 1ugmot.

/lemoncmpayuu

Mosenb CUCTEMBI OTCUETA, MILTIOCTPAIH KUHEMATHYECKUX XapaKTePUCTHK
ITBUKCHISL.

Cnocobwi ucciedosanus 08UNCEHUIL.

U nntocmpayus npedenvho2o nepexooa u usmepeHue MCHO8EHHOU CKOPOCU.
[IpeoOpa3oBaHue ABUKEHHM ¢ UCTIOIB30BAHUEM MEXAHU3MOB.

[TageHre Ten B BO3IyXe U B pa3peKCHHOM IPOCTPAHCTBE.

Haburoienne nBM>KeHus Tena, OpOIISeHHOTO O] YIJIOM K TOPU30HTY U TOPH-
3OHTAIBHO.

HamnpaiieHne CKOpOCTH MPH IBUKEHUH 110 OKPY>KHOCTH.

/ Ipeobpazosanue y210801l CKOpOCmu 8 pedyKmope.

CpasHenue nymeiti, mpaekmopuii, CKOpoCmeti 08UNCEHUS 0OHO20 U MO20 Hce
mena 6 pazuvix cucmemax omcuéma.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomut, npakmuxym N3yuye-
HUE€ HEPAaBHOMEPHOTO JBIKEHUS C IIENIbI0 ONpeAeNIeHIs] MTHOBEHHONCKOPO-
CTH.

3 mepenue ycKopeHus npu NpAMOJIUHEUHOM PABHOYCKOPEHHOM O8UNCEHUU
10 HAKJIOHHOU NIOCKOCMIU.

Vccnedosanue 3a8UcuMoOCmuy nymu om 8pemeHu npu pasHoyCKOPEHHOM O8U-
DICeHUU.

/3mepenue yckopenus c80000H020 NnadeHusi (PeKOMeHOO08AHO UCNOIb306A-
Hue yugposoti 1abopamopuu).

3ydyeHune ABMXKEHUS Tella, OpPOIIEHHOTO TOpPH3OHTalIbHO. [Iposepka euno-
mesvl 0 NPAMOU NPONOPYUOHANLHOU 3A8UCUMOCIU MeHCOY OAbHOCIbIO NO-

1éma u HAuaIbLHOU CKopocmbio meild.

2 o .
3pecb U ganee NPUBOAUTCA PaCLIMPEHHbIN nepeveHb NabopaTopHbiX PAabOT 1 OMNbITOB, U3 KOTOPOTO YYUTENb AenaeT BbiIGop N0 CBOEMY YCMOTPEHMIO ¢ Y4ETOM BbibpaHHoro YMK v umetowerocs o6opynosaHms.
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/13yuenue 08udiCeHUss mena no OKPYHCHOCIU C NOCMOAHHOU HO MOOYIIO CKO-
pocmuio.

Vccnedosanue 3a8ucumocmu nepuooa 0opaujeHus KOHU4ecko20 MAasmHuKd
om e2o napamempos.

2.2 Jlunamuka (7 4yacoB)

2.2 lunamuka (10 gacoB)

[IpuHiun otHocuTensHOoCTH ["anunesd. Ilepoiii 3akon HetoTona. Muepuuans-
HbIC CUCTEMBI OTCUETA.
Macca tena. Cuna. [Ipunuun cynepnosunuu cwi. Bropoi 3akon HerotoHa
JUIsl MaTepuaibHOM TOYKH. TpeTuil 3akoH HbroTOHA 11 MarepuanibHBIX TO-
YECK.
3akoH BcemupHoro taroreHus. Cuna tspkectu. IlepBas kocMuueckast cko-
[POCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.
Tpenue. Bunbl Tpenust (mokos, ckonbxeHus, kaueHus1). Cumna tpenus. Cyxoe
Tpenue. Cria TpeHUsI CKOJIBKEHUS U cuita TpeHus nokos. Koaddurment tpe-
Huys. Cuila CONPOTUBIICHUS NIPU ABUKEHUU TeJIa B AKUIKOCTH WIH rase.
[locTynarenbHoe U BpallaTeabHOE ABMKEHUE aOCOIIOTHO TBEPIOTO TeNa.
MOMEHT CUJIbI OTHOCHUTENIBHO OCH BpaleHus. [limeuo cumnel. YcinoBus paBHO-
BecUs TBEPIOIO Tea.
Texnuueckue ycmpoiicmea u npakmuieckoe npumenerue: MOIIUITHUKY,IBU-
PKEHNE UCKYCCTBEHHBIX CITyTHHKOB.
/lemoncmpayuu
. SIBrIeHMEe nHEpUUH.
. CpaBHEHUE Macc, B3aUMOJICHCTBYIOIINX TEN.
. Bropoii 3akoH HeroToHa.
. U3mepenue cuil.
. Croxenue cui.
. 3aBUCHUMOCTH CHIIBI YIIPYTOCTH OT JIehopMaIinu.
. HeBecomocTth. Bec Tena npu yCKOpEeHHOM MOABEME WM MAJCHUMU.
. CpaBHEHUE CUII TPEHUS IOKOSI, KAUEHUS M CKOJIb)KEHUS.
. YcnoBus paBHOBecus TBEpAOTO Tena. Buabl paBHOBecusl.
Yuenuueckuit sxcnepumenm, nabopamopnwvie pabomot

1. V3y4eHue nBrkeHUs OpycKa 1Mo HAKJIOHHOM MIOCKOCTH.

2. UccnenoBanue 3aBUCHMOCTH CHJT YIIPYTOCTH, BOSHUKAIONIUX B MIPYKHHE

O©oOo~NOoO Ok WNBEF

[lepBriii 3akoH HproToHa. MHepimanbuble cucTeMbl oTcuéra. [IpuHuun oT-
HocutenbHOCTU ['anmunes. Heunepyuanvhvie cucmemvl omcuéma (onpede-
1enue, npumepol).

Macca tena. Cuia. [IpuHuun cyneprno3uiumuu cuil.

BTopoii 3akoH HeloTOHA /114 MaTepuaibHOM TOUYKH.

Tpernii 3akoH Hpl0TOHA 1J11 MaTepuaibHbIX TOYEK.

3aKOH  BCEMHUPHOTO TSTOTEHUS. IKEUBANEHMHOCMb 2PAGUMAYUOHHOU
U UHEPMHOU MACCHI.

Cuna TsDKEeCTH. 3a8UcUMOCmb YCKOpeHUus c80000H020 NAOEHUsL OM GblCOMbL
HAO nogepxHocmvlo NiaHemvl U om 2eozpaguieckou wupomsl. /leudxcenue
HeOecHblx men u ux cnymuukos. 3akonvl Kennepa. llepBas xocmuueckas
CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tena. Bec mena, osudicywezoca ¢ ycko-
peruem.

Cuina tpenus. Cyxoe TpeHue. Cuiia TpeHHUs! CKOJIbKEHUS U Cuila TPEHUs MOo-
kost. Koaddumument tpenusi. Cuna COnmpOTUBIEHUS TPH JIBMIKEHUU TeJa B
PKUJIKOCTU WM Ta3e, eé 3a8UcUMOChb Om CKOPOCHU OMHOCUMENbHO20 O8U-
biceHus.

/[asnenue. [ uopocmamuueckoe daenenue. Cuna Apxumeoa.

Texuuueckue ycmpoucmea u mexHolo2U4ecKue npoyeccvl: TOAIINIHUKHY,
IIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

/lemoncmpayuu

Habnooenue 0sudicenus mei 6 UHEPYUATbHLIX U HEUHEPYUATbHBIX CUCTe-MAaX
omcuéma.

[/ [punyun omHocumenrbHOCmu.

[Kauenue 06yx yunuHopoe unu wapos pasHol Maccvl ¢ 0OUHAKOBbIM YCKO-
penuem omnocumenbHo HeUHepYUaIbHOU CUCmeMbl OMCYeéma.

CpasHenue pasnooelicmayroujeli NPUIONCEHHbIX K Mmely CUll ¢ npouszsede-
HUeM MAcCbl mena Ha e20 YCKOpeHUue 8 UHEPYUATbHOU cucmeme omcuéma.
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1 pe3MHOBOM 00pasIie, OT Ux Je(opMaIuy.
3. MccnenoBanue ycaoBuii paBHOBECHS TBEPOTO Tella, UMEIOIIEro OCh Bpa-Iiie-
HIA.

[Pagerncmeo cul, 03HUKArOWUX 8 pe3yibmame e3aumooeticmeus mei. zmepenue
lwacc no ezaumooeticmeuio.

Hegecomocmep.

Bec Tena nmpu yCKOPEHHOM MOIBEME U TTaJICHHN.

[ [enmpobedicHble MexaHu3Mbl.

CpaBHEHHUE CHJI TPEHUS TIOKOSI, KAYCHUS U CKOJIbKCHHUSI.

Yuenuueckuit sxcnepumenm, nabopamopmusie pabomot, npakmuxkym Visme-
[PCHIE PAaBHOICHCTBYIOIIEH CHII ITPH IBHYKEHUU OpycKa 110 HAaKJIOHHOUIIIIOCKO-
CTH.

/Iposepka cunomesvl 0 HE3ABUCUMOCTIU BPEMEHU OBUINCEHUsL OPYCKA NO
HAKIOHHOU NIOCKOCMU HA 3A0AHHOE PACCMOsIHUE 0N €20 MACCHL.
ccnenoBanie 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKHHEH
[PE3MHOBOM 00pasiie, oT uX JaehopManuu.

U3yuenue 08UdICeHUsL CUCTIEMbL e, C83AHHbIX HUMbIO, NEPEKUHYMOUL Ye-pe3
né2Kuti O10K.

H3mepenue koaghghuyuenma mpenus no eeiuyune y2no6020 kodghguyu-
enma sasucumocmu F,,,(N).

Vccnedosanue 0sudicerust OPYCKa no HAKIOHHOU NAOCKOCMU C NePeMeHHbIM
Koo huyuenmom mpenusi.

U3yuenue 0sudCeHUst 2py3a HA 84Ty C MPEHUEM.

2.3 Craruka tBepaoro tena (5 yacos)

AOcomoTHO TBEpmoe Teno. IloctymarenpbHoe W BpamiaTeIbHOE JBUKCHUE
TBEPAOro Tena. MOMEHT CUiIbl OTHOCUTENIBHO OCH BpailieHus. [linedo cuibl.
CnojxeHue Cwil, NPUJIOKEHHBIX K TBEpHOMY Teny. LleHTp TsbkecTtu Tena.
YcnoBus paBHOBecus! TBEPAOro Tena. Y CToiuMBOe, HEycToiunBOe, Oe3pas-
ITNYHOE PAaBHOBECHE.

Texnuueckue ycmpoticmea u mexHOIO02UYECKUe nNpoyeccovl. KPOHUITEHH,
CTPOMUTENBHBIN KpaH, pel€TuaThle KOHCTPYKIUH.

/lemoncmpayuu

Y cnoBus paBHOBecus. Bupl paBHOBeECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npakmuxym Vccne-
TOBaHME YCIIOBHUI paBHOBECHs TBEPAOIO Tella, UMEIOIIEro OCh Bpa-IlEHUs.
KoHCTpyHpoBaHHE KPOHIITENHOB U PACYET CHJI YIPYTOCTH.
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3yueHre yCTOMUYMBOCTH TBEPIOTO TEJa, MMEIOIIETO TII0MIA b OTIOPHI.

2.3 3aKoHbI cOXpaHeHHs B MexaHuKe (6 yacoB)

2.4 3akoHbl coxpaneHust B MmexaHuke (10 yacos)

MIMIysibC MaTepuaibHOM TOUKH (T€a), CUCTEMbI MaTepHAIbHBIX TOUeK. M-
[1yJIC CHJIBI U U3MEHEHHE UMITYJIbCa TEJIA.
3aKOH COXpaHEHMsI UMITYJIbca. PeakTUBHOE IBUYKEHUE.
Pabota cuibl. MOIHOCTD CHIIBL
KnHeTnueckas sHeprust MaTepuaibHOM Touku. Teopema 00 U3MEHEHUU KU -
HETUYECKOM SHEPIUU.
[TorennuansHas sHeprus. [loTeHnuanpHas sHeprus ynpyro 1eopMupoBaH-HON
pyxuHbl. [loTeHnnanbHas sHeprus Tena BOiIn3M noBepxHoctu 3emiu. [loren-
[[1aJIbHbIE M HEMOTEHIMAIbHbIE CUIbl. CBsI3b PAaOOTHI HEMOTEHLIUANIb-HbIX CHUJI C
I3MEHEHNEM MEXAHUYECKOM 3HEPIruu CUCTEMBI TeJl. 3aKOH CO- XpaHEHHS MeXa-
HUYECKOW SHEPTUU.
Ypyrue u Heynpyrue CTOJIKHOBEHUS.
Texnuueckue ycmpoiicmeéa u npakmuyeckoe npumeHerue. BOIOMET, KOIEp,
[IPY>KUHHBIN TUCTOJIET, JBUKEHUE PAKET.
Vlemoncmpayuu
1. 3akoH coxpaHEeHUs UMITYJIbCA.
2. PeakTHBHOE JIBUXKEHUE.
3. Ilepexo mOTEHIMATBHON SHEPTHH B KWHETUYECKYIO 1 0OpaTHO.
Yuenuueckuit sxcnepumenm, nabopamopnvie padomot
1.  H3yuyeHue aOCOIIOTHO HEYNPYIOro yJaapa ¢ HOMOIIBIO IBYX OJUHA-
KOBBIXHUTSIHBIX MasiTHUKOB.
2.  HccnenoBaHue cBS3U pabOThI CHIIBI C U3MEHEHHEM MEXaHUUYECKON
SHEP-THUH TeJla Ha IPUMEPE PACTSHKEHUS PE3UHOBOTO XKTIyTa.

MIMITyibC MaTEpUAIBHONM TOUYKH, CUCTEMBI MATEpUAIbHBIX TOYEK. [[enmp
lvacc cucmembl MamepuanbHulx mouek. Teopema o ogudiceHuu yeHmpa
lmacc.

MIMITyJIbC CHIIBI M U3MEHEHHME UMITYJIbCA TEJIA. 3AKOH COXPAHEHUS UM-
[yJbca.

PeakTBHOE NBHIKEHUE.

(Momenm umnynvca mamepuanorot mouku. Ilpedcmasnenue o coxpaneruu
MOMeHmMa UMNYIbCA 8 YEHMPATbHBIX NOJIAX.

PaboTa critbl Ha MaJIOM 1 Ha KOHEYHOM TiepeMereHun. [ paguueckoe
npeocmasienue pabomsi cuibl. MOITHOCTD CHIIBI.

Kunernueckast 3Heprusi MaTepuaabHOU TOUkU. Teopema 00 M3MEHEHUUKUHE-
TUYECKOM SHEPTUU MaTePUAIbHON TOUKHU.

[loTeHManbHbIE U HEMOTEHIUANIbHBIE CUIbl. [lomenyuanvras suepeus. 1lo-
meHyUaNbHas SHepeUs Ynpy2o 0eghopmupo8antou npyxcutnsl. Ilomen- yu-
anvHas sHepeuss mena 6 0OHOPOOHOM 2pasumayuorHnom noe. [lomenyu-ano-
Has SHepeus mena 8 2pasumayuOHHOM nojie 0OHOPOOHO20 Wapa (6Hympu u
eHe wapa). Bmopas kocmuueckas ckopocmo. Tpembvs kocmude-ckas cKo-
pocmo.

CBs3b pabOTHI HEMOTEHIMATIBHBIX CHJI C U3MEHEHHEM MEXaHUYECKOM 3Hep-
TUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEpTUH. Ynpy-eue u
Heynpyaue cmoKHOBEeHUs.

Ypasnenue bepnynnu 015 udeanvbHou H#CUOKOCMU KAK Cle0CmEue 3aKOHACO-
XpaneHus MexanuyuecKkol sHepeuu.

Texuuueckue ycmpoticmea u mexHoio2udeckue npoyeccuvl: NBIKEHUE pa-
KeT, BOJOMET, KONEpP, MPYNKUHHBIM MUCTOJET, eupockon, guayproe kama-
HUe Ha KOHbKAX.

/lemoncmpayuu

3aKOH COXpaHEHUs UMIysibca. PeakTuBHOE nBMKeHUE. M3mepenue mouy-
HOCMU CUbL.

3 menenue snepauu mena npu cogepuienuu pabomeol.

B3anMHble npeBpalieHuss KUHETUUECKOW U MOTEHUUATbHON SHEPTUil mpu
NeiCTBUM Ha TENO CHJIbI TSDKECTH U CUilbl ynpyroctu. Coxpanenue sHep-
euy npu c60600HOM NAOEHUU.
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Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKmuKym
1. U3mepenue umnynbca mena no mopmo3HOMY NYyniu.
2. Usmepenue cunvl mseu, ckopocmu Mooenu 1eKmpomoouis u MOuwHo-
cmu cuibl mseu.
3. CpasHeHue usmeHeHUs UMRYIbCA Mea ¢ UMNYIbCOM CUTHL.
4. Hccrnedosanue cOXpaneHust UMNYIbCa Npu Ynpyeom 63aumoo0eiicmaull.
5. Usmepenue kunemuueckou sHepeul meia no mopmo3HoOMy nymu.
6. CpasneHnue usmeHeHUuss NOMEHYUANbHOU IHEPSUU NPYHCUHBL C PAOOMOU
CUbL MPEHUsL.
7. Onpeoenenue pabomvl cUbl MPeHUsi NPU O8UNHCEHUU MeJld NO HAKIOHHOU
NIOCKOCMU.

Tema 3. MonekyssipHas pusuka u TepMoanHaMuka (24 gaca)

Tema 3. MonekysisipHas ¢pusuka u TepMoauHamuka (49 gacos)

3.1 OCHOBBI MOJICKYJIIPHO-KHHETHYECKO# TeoprH (9 yacoB)

3.1 OCHOBBI MOJICKYJIIPHO-KHHETHYECKO# Teopuu (15 yacon)

(OCHOBHBIE NOJOXKEHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOPUHU U UX OIBITHOE
ob6ocHoBaHue. bpoyHoBckoe nBuxenue. Auddysusa. Xapakrep ABHKEHUS U
B3alMOJCICTBHUS YacTHL BenlecTBa. MoJenn CTpOeHMsI ra3oB, KUAKOCTEN U
TBEPABIX T€T U 00BICHEHUE CBONCTB BEIIECTBA HA OCHOBE 3TUX MOJEIIEH.
Macca u pasmeps! Mosiekyil. KonndectBo BemectBa. [loctosiHHas ABoraapo.
TennoBoe paBHOBecue. Temmeparypa u e€ uzmepenue. lllkana remneparyp
[lenbcust. Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYIISIPHO-
KMHETUYECKOW TeOpuH HealbHOoro raza. AOCoIt0THas TeMIeparypa Kak mMe-
[pa cpeiHel KMHETUYECKOW SHEPTUH TEIJIOBOIO ABM)KEHNUS YaCTHULL rasa.
[[Ixana remneparyp KenbBuHa. ['a30BbIe 3akOHBL. Y paBHeHHE Menaerne-
eBa—Kuaneiipona. 3akoH /lansToHa. M30mpouecchl B HaeaIbHOM Tase ¢ Mo-
CTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduyeckoe mpencraBieHue n30mnpo-
[IECCOB: M30TEpPMa, U30X0pa, U300apa.

Texnuueckue ycmpoticmea u npakmuyeckoe npumeHerue: TepMOMETp, 6apo-

MeTp.
/lemoncmpayuu
1. OMBITHI, JOKA3BIBAIOIINE TUCKPETHOE CTPOSHUE BEIECTBa, GOTO-

rpaduUMOJIeKyJl OPraHUYECKUX COSAMHEHUM.
2. OnbITh! IO U QY3UH KUAKOCTEH U Ta30B.
3. Mozenb GpOyHOBCKOTO IBUKEHHUS.

4. Monens onbita lllTepHa.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYIIApHO-KHHeTHuueckoil Teopun (MKT), ux
orbITHOE 0o0ocHOBaHue. [{uddys3us. bpoyHoBcKoe BIKeHHE. XapakTep
TBUKCHMS U B3aMOJICHCTBUS YacTHI] BellecTBa. MoJenu CTpOSHHS Ta30B,
PKUJIKOCTEN U TBEPABIX TeNl U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
bTHX Mojeneil. Macca u pazMepsl MoJiekyn (atomoB). KonudectBo Bere-
ctBa. [locrosiHHas ABoraapo.

TerioBoe paBHOBecue. Temmneparypa u criocoOs! €€ n3mepenus. [lkana
remnepatryp Llenbcus.

Mogenb naeanbHoro raza B MKT: yacTuilbl raza ABUKYTCS XaOTHUECKUU

HE B3aUMOJICHCTBYIOT APYT C IPYTOM.

["a30BbIe 3aKOHBI. YpaBHeHne MenaeneeBa—KianeiipoHa.

AOcomtoTHas TemnepaTypa (mkaia remneparyp Kenbsuna). 3akon Jlass-
TOHA.

30mporiecchl B U1€aTbHOM Ta3e ¢ MOCTOSTHHBIM KOJTMYECTBOM BEIIECTRA.
['pacduueckoe mpencTaBiIeHHE U30MPOIIECCOB: U30TEPMa, U30X0pa, U30-

Oapa.

CBs13b MEX]1y JABJIEHUEM U CPEIHEN KHHETUYECKOM YHEprue mocTyna-Telb-
HOTO TEIJIOBOTO JBMXKCHHS MOJIEKYJI HICAIbHOTO ra3a (OCHOBHOE YpaBHEHHE
MKT uneanbHOrO rasa).

Ces13b abconromuot memnepamypvl mepMOOUHAMUYECKOU CUCTEMbL CO CPeO-Hell

KUHEMU4ecKol 3Hep2ueﬁ nocmynamelbHoco menjiloo2co osudiceHus eé
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S. OnbITHL, JOKA3bIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3alMO-CHCTBHUS.
6. Mozenb, WILTIOCTPUPYIOIIAsk IPUPOAY AaBJICHUS ra3a Ha CTEHKU COCY/a.
7. OnbIThI, WUTIOCTPUPYIOIINE YPaBHEHHUE COCTOSIHUS UJI€AbHOIO T'asa,
U30-TIPOLIECCHI.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomal

1. Omnpenenenne Maccsl BO3yXa B KJIACCHOM KOMHATE HA OCHOBE U3Me-
peHniio0bEMa KOMHATBI, AABJICHUS U TEMIIEPATYphl BO3yXa B HEMl.
2. VccnenoBanue 3aBUCHMOCTH MEXAY ITapaMeTpamMu COCTOSIHUS pas-

PCKEH-HOTO rasa.

yacmuy.
Texuuueckue ycmpoticmea u mexHono2uyecKue npoyeccol:. TepMOMeTp, Oa-
[POMETP, noIyUeHue HaHOMamepuaos.

/lemoncmpayuu

Moenu IBUKEHHS YaCTHII BELIECTBA.

Moiens OpOYHOBCKOTO JBUKCHHS.

B110eoponuk ¢ 3anucsio peaibHo20 OpOYHOBCKO20 OBUINCEHUS.

Jlnddysus sxuaKocTeit.

Monenb onbiTa LlTepHa.

[IpuTsykeHnEe MOJIEKYIL.

Mojenu KpUCTaIINYeCKUX PEMIETOK.

Habutoienue u uccieqoBaHue U30MPOILECCOB.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomut, npakmuxym Hcce-
Dosane npoyecca yCmaHo8/eHUss Menjio8020 pasHo8ecUs npu men-1000mexe
Lveorcoy eopsueti U X0100HOU 80001

U3yuenue uzomepmuiecko2o npoyecca (peKkomeHO008aHo UCNOIb308AHUE
yughposoil 1abopamopuu).

U3yuenue uzoxoprozo npoyecca. M3yyenue uzobapHozo npoyecca.

/Iposepka ypasHenus: COCMOsHUSL.

3.2 OcHoBBI TepMouHaMuKH (10 gacoB)

3.2 OcHoBbl TepMoauHamMuKH (20 yacos)

TepmonnHamMu4deckas cuctemMa. BHyTpeHHsIS SJHEprus TEPMOJUHAMUYECKON
CUCTEMBI U cr1oco0bl €€ n3MeHeHus. KonnyecTBo TemoTs! U pabora. BHyT-
[PEHHsI DHEPrUs OJHOATOMHOI'O MIEAIBHOIO ra3a. Buabl remionepenayuu:
TeIONPOBOIHOCTh, KOHBEKIMS, U3TyYEHHE. Y IeJIbHAs TEIIOEMKOCTh Be-
iecTBa. KonuuecTBo TEMIOTHI IPH TEIJIONEpEAAYE.

[lonstre 06 agnabatHoMm mpouecce. [lepBblil 3aKkoH TepMoauHamMuKu. [Ipu-
MEHEeHHEe MEePBOT0 3aKOHAa TEPMOAMHAMHUKHU K M3omporeccam. ['padudeckas
MHTEeprpeTalys paboThl rasa.

Bropoii 3akoH TepmoanHamMuKku. HeoOpaTuMocTh MpoLeccoB B MpUPOIE.
TernnoBsie MamuHbl. [IpuHIIUATIBEI 1eCTBUS TETUIOBBIX MammH. [Ipeodpazo-
BaHUs SHEpruM B TernoBbix MammHax. KII/] remmoBoii mammnsl. [ukn Kap-
HOo u ero KII/I. Dxonornyeckue npo0daemMbl TEMIOIHEPTETUKH.

Texnuueckue ycmpoucmea u npakmuyeckoe npumeHerue: IBUraTtelb BHyT-
[pPEHHETo cropaHusi, ObITOBOI XOJIOAUIBHUK, KOHIULIUOHED.

/lemoncmpayuu

Tepmoounamuuecxas (T/]) cucmema. 3aoanue enewnux ycnosuti ons T/] cu-
cmembl. Buewinue u snympennue napamempuni. Ilapamempor 1/] cucmemol
Kak cpeOHUe 3HaA4eHUsl BeUYUH, ONUCHIBAIOUUX e€ COCOsHUE Ha MUKDO-
CKONUYECKOM YpOGHe.

[Hynesoe nauano mepmoounamuxu. Camonpouseonvras peraxcayus T/[ cu-
cmembl K Mmenio8oMy pagHo8ecuio.

Mopenp uaeaqTbHOTO ra3a B TEPMOJMHAMHUKE — CHUCTEMa ypaBHEHUH: ypaB-
HeHne MenneneeBa—KnanelipoHa ¥ BbIpaKEHUE NIl BHYTPEHHEH SHEPTUH.
Y cnoBus MPUMEHUMOCTH 3TOM MOJIENIM: HU3Kash KOHIICHTPAIIUS YaCTHUII, BBI-
COKHE TeMmneparypbl. BeipaxkeHue 111 BHYTpEHHEH SHEPrUM OJHOATOMHOTO
1ealIbHOTO Ta3a. Keazucmamuueckue u necma-
muyeckue npoyeccul.

DnemMeHTapHas paboTa B TepMoAMHaMuKe. Berurcnenue paboTsl o rpaduky
Mporiecca Ha pV-auarpamme.

Temnonepenaya kak cnoco0 U3MEHEHUs! BHyTpeHHeH sHeprun T/ cuctemsr
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1.  l3MeHeHue BHYTpEHHEH SHEpruU Tela MpH COBEPIICHUH paObOTHI:
BBUIET IPOOKH U3 OYTBUIKH 110/ AEHCTBUEM CKAaTOrO BO3yXa, HArpEeBaHUE
a¢upa BIaTyHHOU TpyOKe MyTEM TpeHHUs (BHICOIEMOHCTPALIHS).
2.  V3MeHeHMe BHYTpEHHEH sHEpruu (TeMIieparypsl) Teaa py TeIulo-
nepe-gave.
3. OmnsIT N0 amabaTHOMY PACIIMPEHUIO BO3/yXa (OIBIT C BO3AYIIHBIM
Or-HUBOM).
4. Mojenu napoBoil TypOMHBI, ABUraTelsi BHYTPEHHETO CTOPaHUs, peak-
TUB-HOT'O JIBUTaTEIs.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomot

1. I3mepeHue yeabHON TEIIOEMKOCTH.

0e3 coBepieHus: paboTsl. KoHBeK1Ms, TEIIONPOBOHOCTD, n3nydeHue. Ko-
myecTBO TEIOTHl. TermnoéMKOCTh Tena. YoenvHas u monapras menio- ém-
Kocmu eewjecmsa. Ypaenenue Maiiepa. Y ienbHast TENI0TA CTOPAHUS TOM-JIU-
Ba. Pacuér konmuecTBa TeIIOTH Npu Terionepenaue. [loustue o6 anua-
O0atHOM Tporiecce. [1epBrlil 3aKOH TEPMOJMHAMUKY. BHYTpeHHSS SHEprusl.
KosruecTBo TEII0TH U paboTa Kak Mepbl U3MEHEHUs1 BHyTpeHHel snepruu T /]
CHUCTEMBI.
BTopoii 3aK0H TEpMOIMHAMUKH JJI1 PABHOBECHBIX IIPOLIECCOB: Yepe3 3a/1aH-
HOe paBHOBecHOE cocTostHue T/l cucTemMbl IPOXOIUT €IUHCTBEHHAS a/lna-
0ara. AGCONIOTHAs TeMIieparypa. BTopoii 3aKk0H TepMOIMHAMHKH [T HEPaB-
HOBECHBIX IMPOILIECCOB: HEBO3MOXKHO MEPEAATh TEIUIOTY OT 0oJiee XO- TOTHOTO
rena kK 6osee HarperoMy 6e3 kommneHcanuu (Knaysnyc). HeoOparu-mocts
[IPUPOAHBIX MTporeccoB. [IpyUHIMITBI 1eHCTBUS TEMIOBBIX MAIIKH.
KII. Makcumansuoe 3nauenue KIIJI. [{ukn Kapno. Dxonoruueckue ac-
[IEKTHI HCIIOIb30BaHMsI TEIJIOBBIX ABUTaTeNell. TernnoBoe 3arpsa3HeHne OKpy-
PKArOIIEN Cpedbl. Texnuueckue ycmpoti-
cmea u mexHoo2uyecKue npoyeccsvl: XONOAUIbHUK, KOHAUIIUOHED, TU3eIIb-
HBII 1 KapOIOPaTOPHBIN IBUTATEINHN, NAPO6Asi MYPOUHA, NOJIyYeHUe CePXHU3-
Kux memnepamyp, ymunuzayus « menioevixy» 0mxo008 ¢ UCNONb308aHUEM
mensi06020 Hacoca, ymuausayusi OUoOp2aHuiecKko2o moniuea 0is evipa-
OomKu «mennogouy u snekmposnepeuu. lemoncmpayuu

1. I3meHeHue Temneparypsl pH aa1nadaTHYecKoM paclIupeHHH.

2. Bo3aymiHoe orHUBO.

3. CpaBHEHUE Y/IETHHBIX TETIOEMKOCTEH BEIIIECTB.

4. CriocoObl U3MEHEHUS BHYTPEHHEN SHEPTUu.

5. UccnenoBanue aanabaTHOTO MIpoIiecca.

6. KomnvromepHovie MoOdenu meniogulx ogueamernetl.
Yuenuueckuii sxcnepumenm, nabopamopnuie pabomol, npakmuKkym

1. 3mMepeHue yAeIbHON TEIIIOEMKOCTH.

2. Uccneoosanue npoyecca ocmviéanus eeujecmsa.

3. Uccneoosanue aouabamnoeo npoyecca.

4. U3yueHue 83aumocsesa3u IHepUU MEHCMOTIEKVIAPHO20 83aUMOO0eUCEUs.
1 memnepamypol KUNEHUsI HCUOKOCME.

3.3 ArperaTHbie cocTostHus BerectBa. Pa3opbie mepexos! (5 yacos)

3.3 ArperartHbie cocTosiHus BemecTBa. Pa3oBbie nepexobl (14 yacos)

[TapooOpazoBanue u koHaeHcanus. Mcnapenue u kunenue. AOCOIIOTHAS U

[TapooOpa3zoBanue u KoHAeHcanus. Micnapenue u kumnenue. Y neabHas
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OTHOCHUTEIIbHAs BJIAKHOCTh BO3ayxa. HacwlllleHHBIN map. YaenbHas Ten-
mota mapooOpazoBaHus. 3aBUCHUMOCTh TEMIEpaTyphl KUIEHUS OT JlaBje-
HUS.
TBépnoe Teno. Kpucrammmaeckue u amopdHbie Tena. AHU30TPOIHS CBOMCTB
Kpuctaios. Kunakue kpucramuibl. CoBpeMeHHble MaTepuasl. [1naBienue u
KpucTayuM3anus. Y 1eibHas Temiora miasineHus. Cyonuma-1usi.
YpaBHEHUE TemI0BOro OajiaHca.
Texnuueckue ycmpoucmea u npaxmuyeckoe npumereHue: TArpOMETP U MCU-
XPOMETP, KaJIOPUMETP, TEXHOJOTUH MOJTYyUEHHUS] COBPEMEHHBIX MAaTEPHU-aJIOB,
B TOM YKCJI€ HAHOMAaTEpPHUAJIOB, U HAHOTEXHOJIOTUH.
/lemoncmpayuu
1. CgoiicTBa HACHIIIEHHBIX MTAPOB.
2. Kunenne npu MOHMWKEHHOM JIaBJICHUH.
3. CriocoObI M3MEpEHUs BIAKHOCTH.
4. HabmoneHre HarpeBaHus U IUIaBJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.
5. JleMoHCTpaLus KpUCTAILIIOB.
Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomot
1. VI3mepeHne OTHOCUTENBHOM BIIaXKHOCTH BO3/1yXa.

TEIUI0Ta IapooOpa3oBaHuUsI.

Haceimiennblie u HeHachIeHHbIE Taphl. KauecTBeHHAas 3aBUCUMOCTD TJIOT-
HOCTH U JIaBJICHUS HACBILIIEHHOTO Mapa OT TEMIIEpaTyphl, UX HE3aBUCHU-
MOCTb OT 00bEMa HACBILIIEHHOTO Mapa. 3aBUCUMOCTh TeMIIepaTyphl KHUIIE-
HUSI OT JABJICHUS B KUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCONIIOTHASA U OTHOCUTENbHAS BIKHOCTb. TBEpHOE
reno. Kpucranmueckue u aMmopHbIe Tena. AHU30TPOIHSI CBOMCTBKPHUCTAI-
moB. [11aBnenue u kpuctamm3anus. Y aenbHas Teriora riasienus. Cyonu-
Marusl.

/[echopmayuu meépoozo mena. Pacmsoicenue u cocamue. Cosue. Mooynw
FOnea. Ilpeden ynpyeux degpopmayuii.

Tennosoe pacuwupenue scuokocmetl u meepovix mei, 00bEMHOE U TUHEll-
Hoe pacuiupenue. AH2apMOHU3M MEno8blX KOLEOAHUL Yacmuy euecmea
KaK npuyuHa mensio8o2o pacuiupenus mei (Ha KaiecmeeHHOM YPOBHe).

[ Ipeobpazosanue snepeuu 8 hazosvix nepexodax. Ypasnenue meniogozo
bananca.

/logepxnocmuoe nHamsicenue. Koagguyuenm nogepxnocmnozo namsoice-
Hus. Kanunnsapueie senenus. /lagneHue noo UCKPUBIEHHOU NOBEPXHOCMbIO
breuoxocmu. @opmyna Jlannaca.

Texuuueckue ycmpoticmea u mexHoao2uyecKue npoyeccyl: KuaKue Kpu-
CTaJUIbI, COBPEMEHHbBIE MaTEPHAIIBI.

Ulemoncmpayuu

TermoBoe pacmupenue. CBOMCTBaA HACHIIIEHHBIX MapoB. Kunenne. Kune-
HU€ [TPU TOHWKEHHOM JIaBJICHUU.

/3 mepenue cunvl nogepxHocmuo2o Hamsxcenus. Onvimol ¢ MbLIbHbIMU
naénkamu.

Cmauueanue. Kanunnapuoie aenenus. Mooenu HenblomoHo8CKoU HUOKO-Cmu.
CriocoObl U3MepeHus BIaKHOCTH. McclienoBanne HarpeBaHus U TUIaBlie-
HUSI KPUCTALTNYECKOTO BEIIECTRA.

Buowvl dechopmayuil. Habnrooenue manvix oegpopmayuti. Yuenuueckuii
hKcnepumenm, 1ad6opamopnsle padomol, npakmukymlizyuenue 3axo-
HOMepHoCcmell ucnapenus HeuoKocmell.

3 mepenue yoenvHoll menaiomsl niasieHus ibod.

/13yuenue ceoucme HacblWeHHbIX Napos.

22




3MepeHue aOCOMOTHOM BIAYKHOCTH BO3/IyXa U OIIEHKA MacChl TApOBB
[TOMEIICHUH.

I 3mepenue Koaghpuyuenma nosepxHOCMHO20 HAMANCEHU.

3mepenue mooynsa FOnea. Uccrnedosanue 3asucumocmu degpopmayuu pe-3u-
H06020 0OpA3Ya OM NPUTLOINCEHHOU K HEeMY CUTBL.

Tema 4. DnextponuHamuka (22 yaca)

Tema 4. Dnexrpoaunamuka (54 vaca)

4.1 Dnexrpocraruka (10 gacoB)

4.1 Dnextpuyeckoe mose (24 yaca)

DneKTpu3anus Tea. DJIEKTPUYEeCKUi 3apsaf. [IBa BHAA 2JIEKTpUYECKUX 3a-
psinoB. [IpoBOOHUKH, OUAIIEKTPUKHA M IMOIYIPOBOAHHMKH. 3aKOH COXpaHe-
HUS QJIEKTPUUYECKOrO 3apsja.
B3aumoneiictBue 3aps10B. 3akoH Kynona. ToueuHbli 35eKTprUUecKuii 3a-
psin. Dnexkrpudeckoe noje. Hanpspk€HHOCTh anekTpudeckoro nosst. [Ipun-
LUl CYNIEPIIO3ULIMN NIEKTPUUECKUX TOJIeH. JINHUN HAaNPsIKEHHOCTH IIEK-
TPUYECKOTO MOJIS.
PaboTa cui anekrpoctaruyeckoro nosist. [lorennuan. Paznocts norenmua-
10B. [IpOBOHUKY M TUAIEKTPUKU B 3IEKTPOCTATUYECKOM Moiie. Juamex-
TpUYecKasi IPOHULIAEMOCTb.
nekTpoéMkocTb. KonneHcaTop. D1eKTpo€MKOCTb INIOCKOr0 KOH/IEHCa-TOpa.
DHEeprus 3apsHKEHHOI0 KOHAEHCATopa.
Texnuueckue ycmpoticmea u npakmuyeckoe npumeHeHue. SIEKTPOCKOIL,
PIIEKTPOMETP, DJIEKTPOCTATHUECKas 3alllMTa, 3a3eMJIEHHE 3JEKTponpHOo-
[POB, KOHAECHCATOP, KONUPOBAJIBHBIN aIlllapaT, CTPYWHBIA IPUHTED.
/lemoncmpayuu

1. YerpoiicTBO ¥ pUHIMI JEHCTBUS 3JIEKTPOMETPA.

2. BzaumopeiicTBre HadIeKTPU30BAHHBIX TeEJl.

3. DAeKTpuvecKoe MmoJie 3apsHKEHHBIX TeJ.

4. IIpOBOTHUKY B JIEKTPOCTATUYECKOM T0JIE.

5. DnekTpocTaTuyeckas 3amuTa.

6. JIMDIIEKTPHUKH B DJIEKTPOCTATHUECKOM TIOJIE.

7. 3aBUCUMOCTb JIEKTPOEMKOCTH TIIOCKOTO KOH/IEHCATOpa OT TUIOMIAAN

ITIaCTUH, paCCTOAHHUA MEXKIY HUMU U }IHSHeKTqueCKOﬁ IIPOHUIIACMOCTH.

8. DHeprus 3apsHKEHHOTO KOHACHCATOPA.
Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomot
1. MI3mepeHue 351eKTpoEMKOCTH KOHIEHCATOpa.

DNeKTpU3alus Tel U €€ MPosIBICHUS. DJIEeKTpUYeCKUid 3aps. JlBa Buia
PIEKTPUYECKUX 3apsAoB. [[pOBOAHUKH, TUAIEKTPUKU U TOJTYIPOBOJHUKH.
DNIEMEHTAPHBIN ANEKTPUYECKUH 3apsil. 3aKOH COXPAHEHHUS JIEKTpUYe- CKO-
o 3apsija.

B3anmopeiictBue 3apsanoB. Toueunsie 3apsabl. 3akoH Kynona. Dnexkrpuye-
ckoe nosie. Ero feiictBre Ha anekTpuueckue 3apsapl. Hanps:k€HHOCTD 3iiek-
Tpryeckoro noJst. [lpoOusiii 3apsn. JIMHUN HaPS-KEHHOCTH AIIEKTPUUECKOTO
rosi1. OJHOPOIHOE NEKTPUUECKOE MOJIE.

[loTeHIMATBHOCTD 3JIEKTPOCTATUUECKOI0 MoJjs. Pa3HOCTh MOTEHLIMATIOB U
HarnpsbkeHue. [loTennmanbHas 3Heprus 3apsaa B 3J1€KTPOCTATHUECKOMIIO-

ne. [loTenuuan anexTpocraTuueckoro nojs. CBs3b HaPSHKEHHOCTH

[10JIS ¥ Pa3HOCTH MOTEHITUAIOB AJIs DJIEKTPOCTATUYECKOTO MOos (KaK of-
HOPO/JHOI'0, TAK U HEOJHOPOJAHOTIO).

[ IpyHIMI CYTIEPIO3UIIMH MIEKTPUIECKUX MOJIEH.

[/ lone moueunoeo 3apsioa. [lone pasnomepro 3apsixcennoti cghepwi. Ilone pas-ro-
lMepHo 3apsicenno2o no oo6vémy wapa. Ilone pasHomepHo 3apsaxicentoll 6ecko-
Heunou niockocmu. Kapmunvl aunuii nanpsisxcénnocmu omux noneu

U DKBUNOMEHYUATILHBIX NOBEPXHOCMELL.

[IpOBOAHUKHN B 3JEKTPOCTATHUECKOM I0J€. Y CIOBHUE paBHOBECHUS 3apsi/IOB.
JIUJIEeKTPUKU B 3JEKTPOCTATHUECKOM ToJie. JudnekTpuyeckas mpoHHUIIae-
MOCTbH BEILIECTBA.

KonzaeHcarop. D1eKTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTb TNIOCKOTOKOH-
eHcaropa.

I lapannenvroe coedunenue konoencamopos. [lociedosamenvhoe coeoune-Hue
KoHOeHcamopos. JHEPrus 3apsHKEHHOr0 KOHIEHCaTopa.

/[guoicenue 3apAHCeHHOl Yacmuybl 8 0OHOPOOHOM leKmpuyeckom nose. Tex-
HUYecKue yCmpoucmea u mexHoa02udecKue npoyeccsl: SIEKTPOCKOII, AIEKTPO-
METp, AJIEKTPOCTATHUECKAs 3aIMTA, 3a3EMJICHHE AIEKTPONIPHOOPOB,
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KOHICHCATOPHI, 2eHepamop Ban de I paaga.

/lemoncmpayuu

Y CTpOHCTBO M MPUHITUIT ACHCTBUS JIEKTPOMETPA. DJICKTPUUYECKOE TOJIE 3a-
[PSKCHHBIX [APUKOB. DIEKTPHUECKOE MOJIE ABYX 3apsSKCHHBIX IIJIACTHH.
IMooenv snekmpocmamuyeckozo eenepamopa (Bawn oe I paaga).
[IpOBOAHUKH B SJCKTPHUECKOM IOJIC. DICKTPOCTATHUSCKAS 3aIUTA.
Yempoticmeo u Oeticmeue koHOeHcamopa NOCMOSHHOU U NEPeMEeHHOU EM-
Kocmu.

3aBHCUMOCTH 3JIEKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOPa OT IUIOIA/H IJia-
CTHH, PACCTOSTHUS MEKy HUMHU M TUAJICKTPUICCKON MTPOHUIIAEMOCTH.
DHEprus AJIEKTPUIECKOTr0 MOJIs 3apsHKEHHOT0 KOHIEHCATOPA.

3apsoka u pazpsioka KoHOeHcamopa uepe3 pe3ucmop.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomot, npaxmuKym
Oyenka cu 83auMo0eticmeus 3apsAHCeHHbIX mell.

[Habno0enue npespawjenus s3Hep2uu 3apsriCeHH020 KOHOeHCamopa 6 IHep-
U0 U3TYYeHUs

ceemoouooa. Hzyuenue npomeKkanus moka 8 yenu, cooeparcaujeli KOHOeHca-mop.
[Pacnpeoenenue pasHocmu NOMeHYuanos (HanpsaiceHus) npu nociedosa-
menbHoM coeouHeHuu

Konoencamopos. Hccnedosanue paspsioa KoHoeHcamopa uepes pe3ucmop.

4.2 TlocTostHHBIHM 3mekTprueckuil Tok. TOkH B pa3HbIX cpeaax (12 yacos)

4.2 TToCTOSTHHBIIH dIIeKTpHUECKHii TOK (24 yaca)

DIEKTPUYECKUM TOK. Y CIIOBHSI CYIIECTBOBAHUS IIEKTPUIECKOTO Toka. Mc-Tou-
Huky Toka. Cuna Toka. [locTosHHBI TOK.

Harmnpspxenue. 3akod Oma 1151 yyacTKa HEeTH.

DJIEKTPUUYECKOE CONMPOTUBIICHUE. Y AETBbHOE COTPOTUBIICHNUE BEIIECTBA.
[TocnenoBarenbHOE, MAPAIIIETBHOE, CMEIIAHHOE COEAMHEHNUE IIPOBOIHH-

KOB.

PaGora anektpudeckoro Toka. 3akoH J[xoyns—IJIennia. MomHocTh dJiek-
TPUYECKOTO TOKA.

/1C 1 BHyTpeHHEE CONPOTUBIECHUE UCTOUYHUKA TOKA. 3aKkoH OMa /17151 oJI-HOU
(3aMKHYTOMI) 25IeKTpuueckoi renu. KopoTkoe 3aMbIKaHue.

DNEKTPOHHAsE POBOJUMOCTh TBEPJBIX METAIIOB. 3aBUCUMOCTb CONPO-THB-
TeHrsT MEeTauIoB OT TemmepaTypsl. CBEpXIIPOBOAUMOCTb.

DJIEKTPUUECKUN TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

Cuna toka. [TocTossHHBIN TOK. Y CI0BHS CYIIECTBOBAHUS IIOCTOSIHHOTO
biexkTpudeckoro Toka. Mcrounuku Toka. Hanpspkenne U u DJ1C E. 3akon
OMa 11 yyacTKa LIETIH.

DIIEKTPUUECKOE COMPOTUBIICHHE. 3aBUCUMOCTh COITPOTHUBIIEHUS OJJTHOPOI-
HOTO MPOBOJIHUKA OT €0 JJIMHBI U TUIOIIAIU TIONIEPEUYHOT0 CEUEHUS.

Y nenbHOe CONMPOTUBIICHNE BEIIECTBA.

[locnenoBarenbHOE, MapalieIbHOE, CMEIIAHHOE COEIWHEHUE MPOBOJIHU-
KoB. Pacu€r pasBeTBIEHHBIX 2ekTpuueckux nenei. [lpasuna Kupxeoga.
PaboTa snexkrpuyeckoro Toka. 3akoH Jxoyns—IleHna.

MOIIIHOCTD AJIEKTPUYECKOTO TOKA. Tennogas mowHocms, 8vlioensemas Ha
pesucmope.

OJIC u BHyTpeHHEe CONMPOTHUBIICHHE HMCTOYHWKA TOKAa. 3akoH Oma s
[MOJTHOM (3aMKHYTOM) 3JIEKTpUUECKOU 1enu. MOIHOCTh UICTOYHUKA TOKA.
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[TonmynpoBoauuku. COOCTBEHHAS U TPUMECHASI TPOBOAMMOCTE TIOTYIIPO- BO-
HuKOB. CBolicTBa p—N-niepexoaa. [1omynpoBoHUKOBBIE PUOOPHI. DIEKTPH-
UECKU TOK B PACTBOpAX M paciuiaBax 3JEKTPOJIUTOB. DIEKTPOIU-THUECKAs
mcconuanus. JIeKTPOIIn3.

DIEKTPUUECKUN TOK B razax. CaMOCTOATEIbHBINA U HECAMOCTOSTENIbHBIAPA3PSL.

Mounnus. [lnazma.
Texnuueckue ycmpoucmea u npakmuyeckoe npumeHenue . aMInepMeTp, BOJb-
TMETP, PEOCTaT, UICTOYHUKH TOKA, HJIEKTPOHArpeBaTeIbHbIC TPUOOPHI,IIEK-
TPOOCBETUTENbHBIE IPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYM- HBIH JH-
0[1, TEPMUCTOPHI ¥ (POTOPE3UCTOPHI, TOTYIPOBOJHUKOBEIHN MO, TaJIbBaHUKA.
/lemoncmpayuu

1. VI3smepeHue CHITbI TOKA U HATIPSKEHHSL.

2.  3aBUCHMOCTH CONPOTHBICHHS IUIHMHIPUYECKUX MPOBOJHHUKOB OT

JUIMHBI, TUIOIAAN TTONEPEUHOro CEYEHUs U MaTepuaa.

3. CMenranHO€ COeIMHEHHUE TPOBOIHUKOB.

4. ITpsamoe uzmepenue DJ]C. KopoTkoe 3aMbIkaHHE TalbBAHUYECKOT'O 3J1€-

MEHTa U OIIEHKa BHYTPEHHETO COIIPOTHBIICHUSI.

5. 3aBHCHUMOCTb CONPOTUBICHUS METAIIOB OT TEMIIEPATYpPHI.

6. IIpoBOAMMOCTB DIIEKTPOJIUTOB.

7. HckpoBoii pa3psii M MPOBOJUMOCTb BO3TyXa.

8.  OnHOCTOPOHHSASA MPOBOJMMOCTD JHOAA.
Yuenuueckuit sxcnepumenm, nabopamopnusie padomut

1. VI3y4yeHune cMeIIaHHOTO COeMHEHUS pE3UCTOPOB.

2. N3mepenne D/1C ucToyHMKA TOKA U €r0 BHYTPEHHET0 COMPOTHUBIICHHUS.

3. HabOurotenue anexTposmsa.

KopoTkoe 3aMbIkaHue.

[KoHOencamop 6 yenu nocmosHHo20 moKa.

Texnuueckue ycmpouicmea u mexHoai02uiecKue npoyeccsvl: aMIepMerp,
BOJIETMETP, PEOCTAT, CUETUMK IICKTPHUUECKON SHEPTHUH.

/lemoncmpayuu

3MepeHne CriIbl TOKa M HATIPSKCHUS.

Vccnedosanue 3a8UcUMOCU CUNbL MOKA OM HANPANXCEHUs 01 pe3ucmopad,
1aMnbl HAKATUBAHUSL U C8EMOOUOOd.

3aBUCHMOCTB COMPOTUBIICHUS IMJIMHAPUYECKUX MPOBOJHUKOB OT JJINHBI,
[UTOIIA/IH MTOTIEPEYHOr0 CCUCHHSI U MaTepHala.

Vccnedosanue 3a8ucumocmu CUbl MOKAa Om CONPOMuUBIeHUs Npu NOCMo-sH-
HOM HaAnpsICeHUU.

[Ipsimoe n3mepenue 3/[C. KopoTkoe 3aMblkaHne TajbBaHUUYECKOIO AJIe-
MEHTa U OlICHKA BHYTPEHHETO CONPOTUBIICHUsI. Cnocobwbl coeduneHus: uc-
mounuxos moka, /[C bamapeil.

Vccnedosanue pasHocmu NOMEHYUANLo8 MewHcoy NOIIOCAMU UCTIOYHUKA
moxa om cuibl moka 6 yenu.

Yuenuueckuii sxcnepumenm, nabopamopmusie padomot, NPAKMUKYM
Hccnedosanue cMeuanto2o coeOuHeHUs: pe3ucmopos.

I3 mepenie yOenbH020 COnpOmMuUBieHUs NPOBOOHUKOS.

Vccnedosanue 3a8UcUMOCmU CUbL MOKA OM HANPSHCEHUL OIS IAMNbIHAKAIU-
GaHus.

Veenuuenue npedena uzmepenus amnepmempa (6orommempa). Namepe-
Hue DJ1C u BHYTpEeHHETO COMPOTUBIICHUS UCTOYHUKA ToKa. HMccredosanue
zasucumocmu 3/[C eanveanuueckozo snemenma om epe-meHu npu Kopom-
KOM 3aMbIKAHUU.

Vccnedosanue pasHocmu NOMEHYUAI08 MexHcoy NOTI0CAMU UCHOYHUKA
moxa om cuibl Moka 6 yenu.

Hccnedosanue 3a8UcumMoCmu nOIE3HOU MOWHOCMU UCIOYHUKA MOKA OM
CUlbl MOKA.

HaluroieHune anekTponusa

4.3 Toxu B pa3HbIX cpenax (6 yacoB)

DIIEKTpUYECKasl MPOBOAUMOCTh PAa3JIMYHBIX BEIECTB. DJIEKTPOHHAs IPO-
BOAMMOCTB TBEPBIX METAJIOB. 3aBUCUMOCTh COITPOTUBIIEHUS! METAJLIOB OT
reMieparypbl. CBEpXIIPOBOANMOCTD.
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DIEKTpUUECKHUH TOK B BakyyMe. CBOICTBA 2JIEKTPOHHBIX ITyykoB. [Tomy-
poBoHUKU. COOCTBEHHAsI U IPUMECHAs IPOBOIUMOCTh MOJIYIIPO- BOJIHU-
KoB. CBolicTBa p—N-niepexoxaa. IloxynpoBoHIKOBEIE TPUOOPHI. DIEKTPH-
YECKUI TOK B IEKTPOJIUTAX. DIEKTPOIUTHYECKAs AUCCOLMALUSA. DIEKTPO-
mu3. 3akonbl Dapanes 11 ANEKTPOIN3a.

DIIEKTPUYECKHM TOK B razax. CaMoCTOSATEIbHBIN U HECAMOCTOSTEIbHBIN
[pa3psn. PasinuHble TUIIBI CAMOCTOSATENBHOIO paspsaa. Monnus. I1nazma.
Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHerue: razopa3psaaHble
TaMITbI, SJIEKTPOHHO-JTy4eBasi TpyOKa, MOJIyIIPOBOAHUKOBBIE IPUOOPHI:
11O/, TPAH3UCTOP, (POTOANO/, CBETOANO/; TaJbBaHUKa, pauHUPOBAHHE
Me/1, BHIIUIABKA aJIFOMUHUS, JIEKTPOHHASI MUKPOCKOIIHSI.

Vlemoncmpayuu

3aBUCUMOCTb COITPOTUBIIEHUS] METAJIOB OT Temreparypsl. [IpoBonuMocTsb
PJIEKTPOJIUTOB.

3akonvl anexmponuza @apades. Uckposotl pa3psao u nposoouMocnv 603-
0yxa.

CpasHenue npogooumocmu Memaiios u noaynpo8oOHUKOS.
OAHOCTOPOHHSISI TPOBOAUMOCTD AUOAA.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomol, npakmuxym
Habmtonenue snextponusa. M3mepenue 3apada 00HO8aNeHMHO20 uona. Hc-
criedosanue 3a8UCUMOCIU CONPOMUBTIEHUS MEPMOPEIUCOPA OM meM-nepa-

mypoi.
CHamue 8onbm-amnepHol Xapakmepucmuku ouooa.

OU3NYECKUU ITPAKTUKYM (16 gacoB)

Cnocobvl uzmepenus Gusuyeckux GeluyuH ¢ UCHONb308AHUEM AHATIO208bIX U
UUPDPOBLIX  UIMEPUMETLHBIX NPUOOPOE U KOMNBLIOMEPHBIX OAMYUKOBbIX CU-
cmem. Abcontommuvle U OmMHOCUMENbHBIE NOZPEUHOCIIU USMEPEHU (OUBUYECKUX
senuyun. Oyenka epanuy nocpeuHocmell.

/IposedeHue KOCBEHHBIX U3MepeHUll, UCCIe008aHull 3a8ucumocmelt Qusu-
UECKUX BEUYUH, NPOBEPKA NPEONONCEHHbIX 2unomes (6b100p uz pabom,
ONUCAHHBIX 8 MEeMaAMU4ecKux pas0enax « Yuenuueckuu sKkcnepumenm, na-
Oopamophbvie pabomol, NPAKMUKYM»).

Pe3seps (2 vaca)

Peseps (10 yacoB)
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TemaTnveckoe niaanupoBanue kKypcalO kiacc

bazoBsIii ypoBeHb (2 yaca)

Yray6nenusiii ypoBeHs (5 4acoB)

HUUecKoro aBmkeHus. Cucrema orcuéra. Tpaekro-
pus. [Tepemenienne, CKOPOCTh (CPEIHSS CKOPOCTh,
MIHOBCHHAsI CKOPOCTh) U YCKOPEHHE MaTepUATbHOM

[TOYKH, UX IIPOCKIUH HAa OCH CUCTEMBI KOOPAHWHAT.

Koi-B0 [Tema: ®@u3uKa M MeTOAbI HAYYHOT0 MO3HAHUS 2/54 Koi1-BO
4acoB yacoB
1 du3nka — Hayka o npupone. Hayunsie MeTozs! 11o-
3HAHUS OKpYXkaromiero Mupa. Posib sxkciepumenTa u
TEOPHH B MIPOIIECCE MO3HAHUS MPUPOJIBL. DKCIIEpU-
MeHT B pusuke. MoaenupoBanue GuU3ndecKux sipiie-
HU U IPOLIECCOB.
J/lemoHcTpanuu 1. AHajgoroBbie U HU(PPOBBIE U3Me-
pUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIC JATYHKH.
1 Hayunsle runore3pl. Gu3ndeckue 3aKOHBI U TEOPUU.
["paHUIbl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHiun coorBercTBus. Poib n Mecto gpusuku B
(bopMUPOBaHUN COBPEMEHHOW HAyYHOW KapTHHBI
MUpa, B TPAKTUYECKON JCATEILHOCTH JIFOICH.
Cnocobul uzmepenus usuieckux eeauyun (AHaI0208bie U Yu@dposvle usmepu- 1
menbHble NPUOOPLI, KOMNBIOMEPHbLE 0amUUKossie cucmemsl). Iloepewnocmu u3-
lMepenull husuueckux senuyut (abCoOMHas U OMHOCUMETbHAS).
Mooenuposanue usuyeckux asieHutl u npoyeccos (mMamepuanvbHas mouxa, ao- |1
CONIIOMHO MBEPA0e Meno, UOEAIbHASL HCUOKOCMb, UOeAIbHbIU 2a3, MOYeYH bl 3d-
D510).
Ulabopamopnas paboma: Hzmepenue cunvt moka u Hanpsaxcenus 6 yenu nocmo- |1
SIHHO20 MOKA NPU NOMOWU AHANI0208bIX U YUPDPOBBIX UMEPUMENbHBIX NPUOO-
pos.
Tema: Mexannka  18//354
Kunemaruka 4/104
1 Mexaandeckoe aBmkeHne. OTHOCHUTENFHOCTh MeXa-
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CnoxeHHe epeMEILIEHUI U CII0)KEHUE CKOPOCTEM.
PaBHOMEpHOE U PaBHOYCKOPEHHOE NMPSMOJIMHENHOE
nBIoKeHue. I'paduky 3aBUCUMOCTH KOOPAUHAT, CKO-
DOCTH, YCKOPEHUS, IyTH U NepEMELICHUs MaTepU-
QJIbHOI TOYKH OT BpeMeHu. CBOOOJIHOE Na/IeHNE.

Y ckopeHre CBOOOHOTO T ICHHUS.

/[suoicernue mena, OpouleHHO20 oo YoM K 20PU3OHMY.. 1
Basucumocms Koopounam, ckopocmu u YCKOpeHusi Mamepudaivbhot mouku om |1
Bpemenu U ux epaghuxu
Pewenue 3aoay no meme «/leusicenue mena, 6poutenno2o noo yeaom K ecopu- |1
30HmMY. »

KpuBonuneitnoe nrxeHue. [IBukeHne MaTepuaib-

HOM TOUKH 10 OKPYXHOCTHU C IIOCTOSIHHOM 10 MOJTYJIIO

CKOPOCTBIO. YTJIOBast CKOPOCTh, INHEHHAs! CKOPOCTb.

[lepron u yactora obOpaieHus. LlenHTtpocTpemMuTesns-

HOE YCKOpEHUe

UlaGopaTopHas pabota: M3yueHue HepaBHOMEp- HOTO

[TBUKEHUSI C LIEJIBIO ONPEIEICHUSI MTHOBEHHOU

CKOPOCTH.
. [Jenmpocmpemumenvroe (HopmanbHoe), KacamelvbHoe (maneenyuaibroe) u noi- |1
HOe yCKopeHue MamepuaibHoU MoKy
Peutenue 3aday 1
Ulabopamopnas paboma: Hccnedosanue 3agucumocmu nepuooa oopawerus kouu- |1
ueCcK020 MAAMHUKA OM €20 Napamempos

lunamuka 7/10u+

[IpuHIMIT oTHOCUTENBbHOCTH ["anunes. [lepBslii 3a-

KoH HproToHa. IHEeprmanbHble CHCTEMBI OTCYETA.

Macca Ttena. Cuna. [IppHIMn cynepnosuuuu cui.

[Bropoii 3akoH HproTOHA 111 MaTepUaIbHOW TOYKH.

Tpernii 3akoH Hpr0TOHA I MaTepuanbHbIX TOUYEK
Heunepyuanvusie cucmemvl omcuéma (onpedenenue, npumepul). Bec mena, osu- |1

DICYULECOCA C YCKOPERUEM
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Cratuka (1 u3 4) Cnoowcenue cu, NPULOHCEHHBIX K MEEPOOMY MEY.

Cratuka (2 u3z 4) Llenmp msoicecmu mena.

3aKoH BceMupHoro Tsarorenus. Cuina tspkectu. Ilep-
Basi KOCMUYECKasi CKOPOCTh

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

IKBUBAIEHMHOCb 2PABUMAYUOHHOU U UHEPMHOU MACChl. 3A8UCUMOCTb YCKOpe-
HUs C60000H020 NAOEHUsL OM 8bLCOMbL HAO NOBEPXHOCBIO NIIAHEMbL U OM 2e02Pa-
huueckoii wupomul. /lgudsicenue HebecHvlx men u ux cnymiukos. 3akonvl Kennepa.

/[asnenue. [ uopocmamuyeckoe dagnenue. Cuna Apxumeoa

Peutenue 3a0a4 o meme «,ZZuHamuka»

Tpenue. Buabl TpeHus (IOKOs, CKOJIbKEHUS, Kade-
Hust). Cuna Tpenus. Cyxoe Tpenue. Cuia TpeHus
CKOJIbJKEHUS U cuiia TpeHus nokost. Koappunuent
TpeHust. Cuila CONpOTUBIIEHUS TP JBUKEHUH TENa
B KMJIKOCTH WJIU Ta3e.

[locTynaTenbHO€E U BpalllaTelbHOE IBHKEHUE adco-
ITFOTHO TBEPIOTO TENA.

MOMEHT CUJIbI OTHOCUTENIBHO OCH BpalleHus. [lineuo
CUJIBL. Y CIIOBMSI pABHOBECHS TBEPIOTO TENA.

(Cratuka 3 u3 4) Vcemotiuusoe, neycmoiiuugoe, be3paziuunoe pasHosecue. Jlabo-
pamopnas paboma: Usmepenue kodguyuenma mpenus no eeruyune yeno-6020
Koahpuyuenma zasucumocmu Fmp(N).

[ Ipakmukym «H3mepenue pagnodelicmsyroujeti cui npu 08uxiceHuu bpycka no
HAKIOHHOU NAOCKOCTUY

[ Ipakmuxym « M3mepenue pasHooeticmsayroweli cuil npu 08UdHCeHuy 6pycka no
HAKIOHHOU NIOCKOCTUY

UTaGopaTopHnas pabota «lccnenoBanue ycioBuii pas-
HOBECHsI TBEPAOTO Tella, HMEIOIIETO OCh BPAIIICHUS.

(Cratuka 4 u3 4) JlaboparopHas pabota «/3ydeHue yCTOMYMBOCTH TBEPIOTO

[TCJIa, UMCIOILCTO IJIOIIAaJlb OIOPHL.»

3aKoHbI cOXpaHeHus1 B MexaHuke 6/10
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MIMIysibc MaTEpUaIbHOW TOUKH (TEJa), CHCTEMBI Ma-

TepUabHbIX TOYEK. IMITyNIbC CUIIB U N3MEHEHHE UM-
MyJbca Tela. 3aKOH COXPAHEHUs UMITyJbca. PeakTus-
HOE JIBUKCHHE

Momenm umnynvca mamepuanvrou mouxu. Ilpeocmasnenue o coxpamneruu mo-
Menma uMnyioca 6 YeHmpanibHblX NOJAX.

/[enmp macc. Teopema o 0sudiceHuu yenmpa macc.

Peuienue 3a0a4 no meme «3axKomu COXPAHEHUSL UMNYlibCca»

[PaGoTa cribl. MOIIIHOCTE CHITBL.

KuHetndeckas sHeprus MaTepuainbHon Touku. Teo-
peMa 00 M3MEHEHUN KMHETUIECKOM SHEPTHH.

Paboma cuivl Ha MaioM U Ha KoHeuHoM nepemewjenuu. I paguyeckoe npedcmag-
neHue pabomsl CUTbL.

/ [pakmukym « M3mepenue umnyioca mena no mopmMo3HoOMY nymu. »

[/ Ipakmukym «H3mepenue umnynvca mena no mopmo3HOMY NYMU. »

[loreHunanpHas sHeprus. [loTeHnHanbHas SHEPTrUs
yrpyro nedopMupoBaHHOM NpykuHbL. [loTeHITHAB-
Hast SHEprus Tesa BOIU3u noBepxHocTH 3emiu. [lo-
TEeHI[MAIbHbIE U HEMOTEHIMaIbHbIE CUIIbl. CBS3b pa-
0OTHI HETIOTEHIIMAJIBHBIX CUJI C U3MEHEHHEM MeXaHU-
UECKOM YHEPTUH CHCTEMBI TEIl

3aKOH COXpaHEHUsI MEXaHUYECKOM SHEPTUu. Y Ipyrue
1 HEeYyIIpyrue cToNKHOBeHus. JlabopaTopHas

pabota «3ydyeHne abCOIOTHO HEYIIPYToro yaapa ¢
MOMOUIBIO IBYX OJAMHAKOBBIX HUTSHBIX MasiTHUKOB)

[ lomenyuanvHas snepausi meia 8 0OHOPOOHOM epasumayuonHom noae. Ilomen-
YuanvbHas dHepeUs mena 6 2pasumayuOHHOM noie 0OHOPOOHO20 Wapa (6HYMpU u

GHE wapa). Bmopaﬂ KOCMU4YecKasl CKopocmbo. Tpembﬂ KocmudecKkas CKopocCnib.
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Ypasnenue bepnynnu 0ns uoeanvrotl HHcuokocmu Kaxk ciedcmeue 3aKkona coxpare- |1
HU MEeXAHUYEeCKOU IHepIUl.
/labopamopnas paboma «Onpedenenue pabomol cuiibl MpeHusi NPU OBUNCEHUU 1
mena no HaKAOHHOU NAOCKOCTU. »

Tema: MoaekysipHasi pusnka u TepMoauHaMuka 24/49

(OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOH Teopuu 9/15+3 (mpakTUKyMm)

(OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KUHETUYECKON

TEOPHUH U UX OINBITHOE 000CcHOBaHUE. bpoyHOBCKOE

nBrokenue. uddysus. Xapakrep IBUKEHUS U B3au-

MOJECMCTBUS 4acTHI] BelecTBa. Mozenu cTpoeHus ra-

30B, KHUJIKOCTEH U TBEPABIX T€T U OObICHEHUE CBOICTB

BEIECTBA HA OCHOBE 3TUX MOJEIIEH.

Macca u pazmepsl MoJiekyi. KonruecTBo BeliecTna.

[loctosinnas ABoragpo. TemnoBoe paBHoBecue. TeM-

reparypa u e€ usmepenue. lllkana remneparyp Llens-

cust
Peutenue 3aday 1
|Peuterue 3aday 1
Ulabopamopnas paboma: Hccrnedosanue npoyecca ycmanosieHus meniogo2opas- |1
HOGecUsl Npu Men000MeHe MeHcOy copauell U X0100HOU 000U

Mogenb naeanbHoro raza. OCHOBHOE ypaBHEHHE MO-

MK yISIPHO-KMHETHIECKON TEOPUH HI€ATLHOTO Ta3a.

AOCOIIOTHAs TeMIiepaTypa Kak Mepa cpeHei KuHe-

TUYECKON YHEPTUU TEIIOBOIO JBUKEHHUS YACTHUIL

raza. [lIkana remnepatyp KenbBuHa.
(Mooenv uoeanvrozco easza 6 MKT: uacmuywl 2aza 08UdICymcs Xxaomudecku u He 1
63auUMO0eticmayom opye ¢ Opyeom
Cé53b abCcoNOMHOU memnepamypbt mepmoOUHAMUYECKol cucmemsvl co cpeoneu |1

Kunemuueckou aﬂepzueﬁ nocmynameijlbHo2o menjlioeoco 08uUdICeHUs eé uacmuy
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Pewenue 3a0ay no meme « OcHosnoe YpaeHerRue MOJI@KyJZﬂpHO-KUH€muV€CKOﬁ
meopuuy

["a30BbIe 3aKOHBI. YpaBHeHUEe MenaeneeBa—Kiia-
neiipona. 3akoH JlanbroHa

I/I30npoueccm B nJ€aJIbHOM ra3c€ € riIOCTOAHHBIM KO-
JTHYCCTBOM BC€HIICCTBA

[ Ipakmuxym « M3yuenue uzomepmuyecko2o npoyecca (peKomMeHo08aHO UCNOIb30-
sanue yugposoul rabopamopuir). »

[ Ipakmuxym « M3yuenue uzomepmuyeckoeo npoyecca (peKomMeHO08aHO UCNOIb30-
sanue yughposoil 1abopamopuu). »

Peuwenue 3a0ay no meme «l azoevie 3aKOHbLY

["paduueckoe nmpeacTaBiIeHUE U30IPOIIECCOB: U30-
TepMma, 130Xopa, n300apa.

JlaGopatopHas pabota: OnpezeseHre Macchl BO3yXaB
KJIACCHOM KOMHATe Ha OCHOBE U3MEpEeHH 00bEMa
KOMHATBI, 1aBJICHUS U TeMIepaTypbl BO3/lyXa B HEll.

UlaboparopHas padora «3ydenue nzo0apHOro mporecca

Peutenue 3a0ay no meme «H3onpoyeccuvl 6 udeanbHom eaze ¢ NOCMOAHHbIM KOlU-
uecmeom eewecmsa. I paghuueckoe npedcmasierue u30nPoYeccos: U30mepma,uzo-
xopa, uzobapay

Pewenue 3a0ay no meme «H3zonpoyeccwvl 6 udeanvHom eaze ¢ NOCMOAHHbIM KOJU-
uecmeom gewjecmea. I paguueckoe npedcmasienue uzonpoyeccos: uzomepma,
u3oxopa, uzobapay

Ob6o6warowuii ypox no meme «OcHOBbL MONEKYIAPHO-KUHEMUUECKOU MeOPUL»

OcHoBbI TepmoauHamuku 10/20

TepMmoanHaMuueckas cuctema. BHyTpeHHsIs 3Heprus
TEPMOJIMHAMHYECKON CHCTEMBI U CITIOCOOBI €€ n3Me-
HeHus. KomuuecTBo TemoTsl U paboTa.

BHyTpeHHSsI SHEprusi 0THOATOMHOT'O UJI€aIbHOTO
rasa.

3aoanue enewnux ycanosuii ons T/ cucmemol. Buewnue u énympennue napa- mem-
poi. [lapamempor T]] cucmemsl kak cpeonue 3HAYEHUs BeIUYUH, ONUCLIBAIO-UYUX €€

COCMOsIHUE HaA MUKDOCKONUYECKOM YPOBHE.
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Hyneeoe nauano mepmoounamuxu. Camonpouszeonvhasn pearaxcayus T/ cucmemvik |1
mensi060My pasHosecuro.
Mooenv uoeanvHozo 2asa 6 mepmoouHamuke — cucmema ypasHenuii: ypaguerue |1
Menoeneesa—Knanetipona u evipasxcenue 015 6HympeHuetl dHepauu. Ycnosus
NPUMEHUMOCTNU DTNOL MOOENU. HU3KAs KOHYEHMPAayus 4acmuy, 8blcoKue memne-
pamypui

Bupl Teruionepeiayn: TemIonpoBOJHOCTh, KOHBEK-

(151, U3JIydEHHUE. Y IeJIbHAs TEIUIOEMKOCTD BEILECTBA.

KonuecTBO TEIUIOTHI MIPH TeIIonepeiaye.

[Tonsitue 06 agunabaTHOM mporiecce. [1epBriit 3akoH

TEPMOJIUHAMUKH
Keazucmamuueckue u Hecmamuieckue nPpoyecchyl. 1
Dnemenmapuas paboma 6 mepmoounamuxe. Boiuucnenue pabomeol no epaghuxy
npoyecca na pV-ouacpamme
Yoenvnas u monapras mennoémxocmu eewecmesa. Ypasnenue Maiiepa 1
Yoenvnasa mennoma ccopanus monnusa. Pacuém xonuuecmea meniomol npumen- (1
nlonepedaue

[ [puMeHeHre nepBOro 3aKOHAa TEPMOIUHAMUKHU K

n3omnporeccam. ['padudeckas uHTepripeTanus pa-

0OTHI raza.

Bropoii 3akoH TepmouHamMuku. HeoOpatuMocTh

[TPOLIECCOB B MPUPOJE.
Pewenue 3a0au no meme «lIpumenenue nepeo2o 3aKona mepmooOuHamMuky K uzo- |1
npoyeccam»
[Konuuecmeo mennomsl u paboma Kax mepul usmeneHus: enympenueti onepeuu 1/ |1
cucmemul
Bmopotl 3aKoH mepMoOUHAMUKU 01 HEPABHOBECHBIX NPOYECCOB: HEBOZMONCHO 1

nepedams menyiomy om bojee X0J00H020 mena K boiee Hazpemomy be3 KOMNeH-
cayuu (Knaysuyc).

TeroBble MaMHbL. [[pUHIMIBI IEWCTBUS TETIOBBIX
MaruH. [IpeoOpazoBaHus YHEPTUH B TETIJIOBBIX Ma-
muHax. KIT/] tenmoBoit Mamunsl. [ukn Kapao u ero
KIIJI.
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DKOJIOTUYECKHE MTPOOIEMBI TeTIIIOYHEPTEeTUKH.
UlaGopaTopHas paborta «l3mMepeHue ynenbpHON Tero-
EMKOCTH)

UlaGopatopHas pabota: VccrnenoBanue mpoliecca OCThIBAaHHS BEIECTBA.

[ Ipaxmukym «. Mccrnedosanue aouabamnozo npoyeccay

[ Ipakxmukym « Hccneoosanue aouabamuozo npoyecca»

Obobwarowuti ypok no meme « OCHOB8bL MEPMOOUHAMUKUY»

ArperaTtHbie cocTosiHUsI BemecTBa. @a3zoBble nepexoanl 5/14

[TapooOpa3oBanue U KOHACHCANMs. MicnapeHue u Ku-
nenne. AOCOIMIOTHAS U OTHOCUTEIbHAA BIIAXKHOCTD
BO31yxa. HacellieHHslil nap

Y nenpHas Teruiora napoodpazoBaHusi. 3aBUCUMOCTD
TEeMIIepaTypbl KUIICHUS OT JIaBJICHUSI.

Hacviwennvle u Henacoluyennvle napvl. Kauecmeennas 3a8ucumocms niomHoOCmuu
0asieHuss HACLIWEHHO20 Napa om MemMnepamypbl, Ux He3asUCUMOCHb Om 00b- éma
HacvlyeHHo20 napa. 3asucumocms memnepamypuvl KUneHus om 0deieHus 8
brcuoxocmu.

Pewtenue 3a0ay no meme «A6conomuasn u OmHOCUMENbHAS 6AANCHOCTb

/labopamopnas paboma «H3yuenue c8oticme HaACbIWYEHHbIX NAPO8. »

TBEpnoe Teno. Kpucrammueckue u aMmopgHbIe TeNa.
AHN30TpOIUS CBOMCTB KpucTaiuioB. JKuaknue kpu-
ctajuibl. COBpEMEHHBIE MaTEPUAIIBI.

[1naBneHue u kpuctaymsanys. Y 1eiabHas TEIoTa
riaBsieHus. CyonuMmanusi. Y paBHEHUE TEIIOBOTO
OanaHca.

/[echopmayuu meépoozo mena. Pacmsoicenue u cocamue. Cogue. Moodyns FOnea.
[ Ipeden ynpyeux oeopmayuii.

Tennosoe pacuupenue dcuokocmetl u meépovix mei, 00bEMHOE U TUHEUHOoe Pac-
wupenue.
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AHeAPMOHUIM MENNI0BbIX KOIeOAHU YACTNUY 8eujeCmea KaK NPUYUHA Menio8020
pacwupenus men (Ha KauecmeenHoOM yposHe).

UlaGopaTopas pabota «M3MepeHne OTHOCUTEIHHOM
BIIQYKHOCTH BO3/yXa.»

Ulaboparopas padota «M3mepenne momynst KOHray

O000maromuid YpokK 1Mo TeMe «ATperaTHbIe COCTOS-
HUs BEILIECTBA

/Ipeobpazosanue snepuu 8 (hazosvix nepexodax. Ypasnenue mennogozo 6a-
nanca.

/losepxHocmHuoe namsicenue. Koaghduyuenm nosepxnocmuozo namsoicenus. Ka-
nunIsApHbLE A61EHUS.

/[asnenue nood uCKpusiIéHHoU nosepxHocmoio scuokocmu. @opmyna Jlannaca.

Tema: DiexkTpoaunamuka 22/54

JaexkTpocraTuka 10/ DinexTpuyeckoe moJie 24

DnexTpusanus Tei. JJIeKTpudecKuil 3apsan. JBa Buna
DIIEKTPUYECKUX 3apsaoB. [I[poBONHMKY, AU- dIIEKTpU-
KW U TIOJyIIPOBOJHUKU. 3aKOH COXPAHEHHUS JJIEKTPH-
ueckoro 3apsna. Bzaumonelictue 3apsiioB.3aKkoH
Kynona. ToueuyHslil 2JIEKTPUUECKUI 3apsl.

DnexTpudeckoe nose. HanpsE€HHOCTD ayiekTpuye-
ckoro nosst. [TpuHIun cynepno3unym IeKTpUIECKUX

nosiel. JInHuM HanpsHKEHHOCTH JIEKTPUUYECKOTO TOJISL.

[lone moueunoezo 3apsoa. Ilone pasnomepro sapsicennoil cgpepoi. Ilone pasho-
MepHO 3apAdCeHH020 no 00vbeéMY wapa

[lon1e pagnomepHo 3apadriceHHOU OeCKOHeYHOU NI0CKOCMU

|Pewienue 3a0au

[PaGota cui anekTpocTaruueckoro mojis. [loTeHmman.
[Pa3sHOCTH ITOTEHIINAIOB

HpOBOHHI/IKH " IUBJICKTPUKHU B DJICKTPOCTATUYUC-CKOM
I1OJIC. I[I/ISJICKTpI/I"ICCKaﬂ MMPOHUITACMOCTD.

35




/lomenyuanbHocmy dnekmpocmamuyeckozo noas. Ilomenyuanonas snepeus 3a-ps- |1
0a 8 H1eKMpOCMaAmu4ecKom noie.
[Kapmunbl TUuHULL HANPANCEHHOCMU IMUX N0l U IKEBUNOMEHYUATbHBIX N08epXHO- |1
cmetl.
OoHopoonoe snekmpuueckoe noie. Cesizb HANPAHCEHHOCMU NOJIA U pazHocmu no- |1
MmeHyuanos 0Jis INeKMpoCmamuiecko2o nojis (Kak 00OHOPOOHO20, MAK U HEeOOHO-
poonoco).

DnexkTpoéMkocTs. Konngencarop.

DIEKTPOEMKOCTB TUIOCKOTO KOHIEHCAaTopa. DHEeprus

3apsHKEHHOTO KOHJIEHCATopa
[ lapannenvroe coeounerue KOHOeHCAmopos 1
[locnedosamenvhoe coeouneHue KOHOCHCAmopos 1
Ulabopamopnas paboma: Pacnpedenenue pasHocmu nomenyuanos (nanpsoicenus) |1
npu nociedoeamenbHoOM coeOUHeHUU KOHOEeHCamopos.

JlaboparopHas pabota «3mepeHune 3MeKTPOEMKOCTH

KOHICHCATOPA.»

O60061amui ypoK Mo TeMe «INEKTPOCTATUKA O0600IamUN YPOK MO TeMe «ITEKTPUUECKOE MOJIEH»
/[6udicenue 3apsdceHHOl Yacmuybl 8 00HOPOOHOM 2NeKMPULECKOM HOJLe. 1
labopamophas paboma « Habniooenue npespawenus snepeuu 3apssfceHHoco kon- |1
Oencamopa 6 anep2uio U3Yy4eHus C6emoouood. »
Pewenue 3a0au 1

TexHu4YecKre yCTpoiCTBa U MPAKTUYECKOE MPUMEHE-
HUE: 3JIEKTPOCKOI, SJIEKTPOMETP, dIEKTPOCTaTHIE-
CKasl 3alUTa, 3a3€MJICHHE DIIEKTPOIIPUOOPOB,

TeXHUYEeCKUEe YyCTPOMCTBA U IPAKTUYECKOE IPUMEHE-
HUE: KOHJIEHCAaTOp, KOMHWPOBAIBHBIN aImapar, CTpyil-
HBII [IPUHTED

TexHMYeCKHEe YCTPOICTBA U MMPAKTUIECKOE MPUMEHEHHE: KOHJIEHCATOP, KOMTUPO-Ballb-
HBII anmapar, CTpyWHBINA PUHTEP, eeHepamop Ban de I paaga.
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Peuienue 3a0au no meme « 3ﬂ€Kmpu’-l€CKO€ nozue)

Pewerie 3a0ay no meme « 9/167{77’1[?1/[’{601('06 no.ne))

Obobwarowuil ypox no meme « dneKmpuieckoe noiey

IMocTostHHBII 3JIeKTpUYecKHii TOK. Toku B pa3Hbix cpeaax 12/30

DJIEKTPUUYECKUI TOK. Y CJIOBUA CYIIECTBOBAHUS AJIEK-
TPUYECKOTO TOoKa. MicTouHUKM TOKA.

Cuiia Toka. [locrosunsliii Tok. Hanpsbkenue.

Hanpsocenue U u 3/]C E

HpakmuKyM «HUccnedosarnue 3a8ucumocmu Cuiibl moKa om HANDANCEHUA onsa
VIAMNbl HAKAJIUBAHUA. »

deKmuKyM «HUccnedosanue 3a8ucumocmu Cuibl moxka om HANpANCEeHUs ONSANAMNDL
HAKAJTUBAHUA. )

3axkon Oma 15 ydacTka Iemnu.
DIIEKTPUYECKOE COMPOTUBIICHHE. Y IETHHOE COIPO-
TUBJIEHUE BEIECTBA.

HOCHGI[OB&T@J'H)HO@, napajajaCJbHOC COCAMHECHUE IIPO-
BOJIHHUKOB. CMmemranHoe COCAUHCHHNEC TPOBOJHUKOB

Kom)encamop 6 yenu noCmoAHHO020 moka

Pewenue 3a0ay no meme «3axon Oma 05 yuacmka yenuy

Pewenue 3a0ay no meme «3axon Oma 015 yuacmka yenuy

PaGota snekTpuyeckoro Toka. 3akoH Jxoyms—
UleHiia. MOIIHOCTD 3JIEKTPUYECKOTO TOKA.

OJ1C 1 BHyTpeHHEe CONPOTHUBIICHHE UCTOYHUKA
Toka. 3akoH OMa JuIst TOJTHOM (3aMKHYTOM ) A1eK-
Tpuyeckoi 1ienu. Kopotkoe 3aMbikaHue.
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Pacuém pazeemenénnuix snekmpuveckux yeneu. Ilpasuna Kupxeoga

Pacuém pazeemenénuvix anexkmpuueckux yeneu. Ilpasuna Kupxeogha

Pacuém pazeemenénnuix snekmpuyeckux yenei. Ilpasuna Kupxeogpa

(OJIEKTPOHHAs TPOBOJAUMOCTb TBEPABIX METAJUIOB.
3aBUCUMOCTD COTIPOTUBIICHUS METAJIJIOB OT TEM-TIe-
patypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUYECKUN TOK B Bakyyme. CBONCTBA DJIEK-
TPOHHBIX ITyYKOB.

labopamopnas paboma « Yeenuuenue npedena usmeperusi amnepmempa (80abm-
lwempa)»

|Pewienue 3a0au

|Pewienue 3a0au

[TonynpoBoanuku. CoOCTBEHHAs U MPUMECHAs Mpo-
BOJMMOCTB IOJIYIPOBOAHUKOB. CBolicTBa p—N-T1e-
pexona. [TomynmpoBoIHUKOBBIE TPHOOPHI.

DJIeKTpUYIECKUi TOK B paCTBOpax M PacIiaBax dJIeK-
TPOJIUTOB. DJIEKTPOIUTUYECKAS TUCCOLIMALIUS.
DIIEKTPOIIH3.

Baxonvr @apades 015 s1eKmMpoau3a.

Ulabopamopnas paboma: Hccneoosanue 3agucumocmu 3/]C eanveanuueckocose-
lvenma om épemeHu npu KOPOMKOM 3AMbIKAHUU

|Pewenue 3a0au

DJIEKTPUUYECKUH TOK B razax. CaMOCTOSTENbHBIN U
HECAMOCTOSTENBHBIN pa3psan. Monnus. [lnazma.

UlaGopaTopHnas paborta: U3zmepenune DJIC u BHYT-peH-
HETro COMPOTUBIICHUS UCTOUYHHKA TOKA.

UlabopatopHas pabora: MccnenoBanue pa3HOCTH MOTESHIIMATIOB MEK/IY MOJFO-Ca-
MU HCTOYHHMKA TOKA OT CHJIBI TOKA B LICITH.
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Paznuunvie Munvi CAMOCMOIMeNbH0o20 paap;zc)a 1

[ [pakmuxym « CHAmue 8016m-amnepHoll Xapakmepucmuky ouood. » 1
[/ Ipakmukym « Cusamue 016m-amnepHou XapaKkmepucmuxu ouood. » 1
1 [loBTOpEHME TeMbI «MexaHuKa»
1 [ToBTOpeHUE TeMbI «MeXaHuKay [ Ipakmuxym «M3mepenue pasHooeticmsayroweli cui npu 08uUdHceHuy 6pycka no
HAKIOHHOU NIOCKOCMUL. »
/ Ipakxmuxym « M3mepenue ko3 puyuenma nosepxHoCmHo20 HAMANCEHUL) 1
/ Ipakmuxym « M3mepenue ko3 puyuenma nosepxHoCmHO20 HAMANCEHUSL) 1
1 [ToBTOpEeHHE TeMBI «ATperaTHble COCTOSHUS BEIlle-
CTBa»

[loBTOpEHNE TEMBI «ATperaTHble COCTOSIHUS BEIlle-

CTBa»
I3mepenue Kodghpuyuenma nosepxHocmuo2o Hamsxicenus Msmepenue abco-nom- |1
HOU 61AJICHOCMU 8030YXA U OYEHKA MACCHl NAPO8 8 NOMeujeHUU
/3 mepenue koaghguyuenma nogepxnocmnozo namsicenus Msmepenue abco-nom- (1
HOU 61AXCHOCMU 8030YXA U OYEHKA MACCHl NAPO8 8 NOMeujeHUU
Obobwarowuti ypox 1
68 Peseps 2/10 170
11 kJaacc
[ba3oBblil ypoBeHb (2 yaca) Yruy0JieHHBbIH ypoBeHb (5 4acoB)
PA3JIEJI 4. DJIEKTPOIMHAMUKA (11 q) PA3JIEJT 4. QJIEKTPOAMUHAMMUKA (27 u)
Tema 4. Mazuummnoe none. Inexkmpomaznumnan unoykyus (11 ) Tema 4. Macnumnoe none (14 u)

[locTossHHBIE MAarHUTHI. B3auMoaeCTBUE TOCTOSIHHBIX MarHUTOB. MarHuTHOE [B3auMoeiicTBre NOCTOSSHHBIX MATHUTOB U ITPOBOJIHUKOB C TOKOM. MarHuTHOE
rosie. Bektop MarHuTHOW MHAYKUUH. [[pUHIUIT CynIepno3UIIMM MarHUTHBIX  [1osie. BeKTop MarHuTHOM MHAYKUIUK. [[puHIMI Cyneprno3uIui MarHUTHBIX
nosield. JInanm maruuTHOM MHAYKIMU. KapTHa TMHUI MArHUTHON MHAYKIMU [osieid. JIMHuM MarHuTHOM MHAYKIMK. MarHuTHOE MoJjie MPOBOJAHHUKA C TOKOM
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[1OJIS IOCTOSIHHBIX MarHUTOB.
MarauTHO€ 1oJie MPOBOAHMKA C TOKOM. KapTuHa TUHUI MHIYKIIHA
MarHUTHOTO
MOJIST ITTAHHOTO MPSMOTO ITPOBOAHMKA U 3aMKHYTOTO KOJIBIIEBOTO IMTPOBOTHUKA,
KaTylku ¢ TokoM. OnbIT OpcTena. BzanmonaeiicTBue mpoBOAHUKOB C TOKOM.
Cwita Amriepa, €€ MOIy/Ib U HalpaBJICHHE.
Cuita Jlopenna, e€ MoAy/b U HarpapieHue. JBuxkeHne 3apsiKeHHOU YaCTHUIIBI
B OJIHOPOJTHOM MarHUTHOM moJje. PaGoTra cuibl
Ulopenna. SIBiieHne 2IEeKTPOMarHUTHOM MHAYKIMK. [I0TOK BEKTOpa MarHUTHOM
mHaykiuy. JJIC nHaykiuu. 3aKoH 3J1eKTpoMarHuTHOW uHAykuuu dapanes.
Buxpeoe anekrpuueckoe nose. 9]C MHAYKIMY B TPOBOJAHUKE, IBHXKYIIIEMCS
MOCTyNareIbHO B OMHOPOIHOM MarHuTHOM mnose. [IpaBuno Jlenma.
MuaykTuBHOCTD. SBNeHne camonHAykuuu. 31C caMouHyKIU Y.
DHEpPrusi MArHUTHOTO TOJISI KAaTYIIKU C TOKOM.
(DIIEKTPOMArHUTHOE T0JIE.

Texnuueckue ycmpoicmea u Npakmuyeckoe npumeHenue: TOCTOSHHBIC
MarHUThI, AJIEKTPOMArHUTHI, JEKTPOJIBUTATENb, YCKOPUTEIN 3JIE€MEHTAPHBIX
4acTUll, UHAYKIIMOHHAS T€Yb.

Hemoncmpayuu
OmneIT Opcrena.
OTKJIOHEHHUE 3JEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.
JInHUM MHIYKIIMYM MarHUTHOTO TOJIS.
B3anMoneiicTBue 1ByX MPOBOIHHUKOB C TOKOM.
Cuna Amnepa.
HevictBue cuiibl JIopeHIa Ha HOHBI AJEKTPOIUTA.
SIBneHNE DIIEKTPOMAarHUTHON MHIYKIUH.
IIpaBuno Jlenna.
3aBucumocth J/C MHAYKIMM OT CKOPOCTH M3MEHEHUs MarHUTHOIO
ITOTOKA.
10. SIBIeHNE CAMOMHIYKIIUH.
Yuenuueckuit sxkcnepumenm, nabopamopnuie padomut
1. HM3ydeHue MarHMTHOTO MOJI KaTyLIIKU C TOKOM.
2. HccnenoBanne NeiCTBUS MOCTOSIHHOTO MATHUTA HA PAMKY C TOKOM.
3. HccnenoBanue siBIE€HUS AIEKTPOMAarHUTHON MHTyKIUH.

W Nk WN e

(mpsiMOTO NMPOBOAHMKA, KaTYIIKU M KpyroBoro Butka). OneiT Opcrena. Cuna
Amrepa, e€ HanpaBiieHre U Moayiib. Cuna JlopeHiia, e€ HanpaBieHUE U MOJYIIb.
JIBIKEHIE 3apsHKEHHON YaCTHIIBI B OTHOPOAHOM MarHuTHOM moiie. PaGora cumbl
Ulopeniia. MaruutHoe nose B BellecTBe. PeppomazHemuku, napa- u
ouamazHemuKu

Texuuueckue yCMpOﬁCWl@G U mexHonocuyeckue npoyeccovl. IPHUMEHECHUEC

I[IOCTOSAHHBIX MAarHuToOB, SJICKTPOMArHUTOB, TCCTCP-MYIIBTUMETP,
PIIEKTPOABUTATENh SIKOOM, YCKOPUTEIN DJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu

1. Kapruna nuHuil ”HIYKIMHA MarHUTHOTO IOJIS TOJIOCOBOTO M MOAKOBO-
00pa3HOro MOCTOSIHHBIX MarHUTOB.

2. Kaprtuna nuHUNA MarHUTHOM HMHIYKIUU TOJS JJIUHHOTO MPSMOTO
IIPOBOJIHUKA U 3aMKHYTOTO KOJIBLIEBOTO IMPOBOJHMKA, KaTYIIKY]
C TOKOM.

3. BzammoneiicTBre AByX MPOBOJAHUKOB C TOKOM.

4. Cuna Amrepa.

5. JleiictBue cuibl JlopeHiia Ha MOHBI AJIEKTPOIIUTA.

6. HaOmronenue qBUKEHHS IMyYKa AJIEKTPOHOB B MArHUTHOM IOJIE.

7. IpuHiun JEUCTBUSA 3JIEKTPOU3MEPUTEIBHOTO npuodopa)

MarHUTO3JIEKTPUYECKON CUCTEMBI.
Yuenuueckuit 3xkcnepumenm, nabopamopnsie padomol, npakmukym
HccnenoBanre MAarHUTHOTO TOJISL TOCTOSIHHBIX MarHUTOB.
UccnenoBanne cBOMCTB (peppOMarHeTUKOB.
HccnenoBanue AecTBYS MOCTOSHHOTO MarHUTa Ha PaMKy € TOKOM.
N3mepenue cuiibl Amnepa.
W3ydeHne 3aBUCHMOCTH CHJIBI AMIIEpa OT CHJIBI TOKA.
OmnpeneneHne MarHUTHOM MHAYKLIMHM Ha OCHOBE HM3MEPEHHUS CUJIBI
Awmrnepa.

ook wdE
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Tema 5. Inexkmpomaznumnan undykyusn (13 u)

SIBIIEHUE BIIEKTPOMArHUTHOM MHAYKIUU. II0TOK BEKTOpa MarHUTHOW MHTYKIIMH.
OJIC uHayKIMU. 3aKOH AJIEKTPOMArHUTHON MHAyKIMK Papazaes. Buxpesoe
priekTpuueckoe noie. Toku @yko. 3/1C nHAYKIMY B TPOBOAHMKE, JBUKYIIEMCS
[TOCTYIATEIbHO B OJHOPOJAHOM MarHuTHOM nose. [IpaBuno Jlenua.
HaykTuBHOCTD. Karyika MHAYKTUBHOCTH B LIENU ITIOCTOSIHHOTO TOKA. SIBieHue
camonHAyKuu. IJIC caMOMHIYKIIMU. DHEPTUsi MATHUTHOTO TOJISI KaTYIIKH
C TOKOM. DJIEKTPOMArHUTHOE 110JIe

Texnuueckue ycmpoiicmeéa u mexHonro2udeckue npoyeccvl: WHAYKIMOHHAs
[e4b, COJICHOWJ, 3alUTa OT 3JIEKTPU3ALMM TeJ NPU JBUKEHUU B MATHUTHOM
rosie 3eMiIu.

[emoncmpayuu

HaGmoieHne sBJICHUSI IEKTPOMArHUTHON WHIYKITHH.

Uccnenosanue 3aBucumoctu J3/1C MHAYKUIHUU OT CKOPOCTH HM3MEHEHUSs
MarHUTHOTO MTOTOKA.

3. Ilpaswio Jlenma.

4. Tlajgenuwe MarHuTa B allIOMUHUEBOM (MeIHOM) Tpyoe.

5

6

-

SIBneHne caMOMHIYKIUH.
Uccnenosanune 3aBucumoctu JJIC  caMOMHAYKIMU OT CKOPOCTH
U3MEHEHHUs CHJIbI TOKA B IIETIH.

Yuenuueckuit sxkcnepumenm, nadopamopnuvie padomul, npaKmuxKym
1. HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHON MHYKIUH.
2. OmpeneneHne MHAYKIIUN BUXPEBOTO MarHUTHOTO MOJIS.
3. UccrenoBanwue sBJICHUS CAMOUHIYKITUH.
4. COopka MOAETH NEKTPOMArHUTHOTO FeHepaTopa.

PA3JIEJI 5. KOJIEBAHW A 1 BOJIHBI (24 v)

PA3JIEJI 5. KOJIEBAHI 1 BOJIHBI (60 )

Tema 1. Mexanuueckue Ko1e0anus u 31eKMpPoOMazHumHble KoneOanus

(94

Tema 1. Mexanuueckue xoneoanus (10 u)
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KonebarenbHas cucrema. CBOOOIHBIE MEXaHHMUECKUE KOJICOAHUSI.
["apmonmnueckue konebanus. [lepuon, gacrora, amrumutyaa u ¢asa KkoseOaHui.
[Ipy>KMHHBII MassTHUK. MareMaTH4eCKUi MassTHUK. YpaBHEHUE
rapMoHHUYeCcKHUX Kojebanuil. [IpeBparienne sHEpruu Mpu TrapMOHUYECKUX
KOJICOAHUSX.
KonebarenbHblil KOHTYp. CBOOOHBIE AIEKTPOMArHUTHBIE KOJIeOaHHs B
1/1eaJIbHOM KOJIeOaTeTbHOM KOHTYpE. AHAIOTHS MEXYy MEXaHHUECKUMU U
biieKTpoMarHUTHBIMU KoseOaHusiMu. @opmyna TomcoHa. 3akoH coxpaHeHUs
HHEPTUU B HJICAIbHOM KosiebarenbHoM KoHType. [Ipeacrasienue o
3aTyXarolux KoieOaHusx. BelHyKIeHHbIE MEXaHUYeCKHe KoueOaHusl.
Pezonanc. Beinyx/1eHHBIE 3JIEKTPOMarHUTHBIE KOJIEOaHusl.
[lepemenHbIil TOK. CUHYCOUIAIbHBIN IEpEMEHHbIN TOK. MOITHOCTh
[IEPEMEHHOI0 TOKa. AMIUTUTYIHOE U JEMCTBYIOIIEE 3HAYCHUE CUJIbI TOKA U
HanpspkeHus. Tpancdopmarop. [IpousBoacTBo, nepeaaya u notpedieHue
PIIEKTPUYECKON 3HEPTUU. DKOJIOTUYECKUE PUCKH ITPU IPOU3BOJICTBE
BieKTpo3Hepruu. KynpTypa UCob30BaHMs 3JIEKTPOIHEPTUHU B TIOBCEHEBHOM
PKU3HU

Texnuueckue ycmpoiicmea u npaKmuyeckoe npumeHeHue. SIEKTPUYECKUi]
3BOHOK, F€HEPATOp NEPEMEHHOI0 TOKA, IMHUU IEKTpoIiepeaay.

Hemoncmpayuu
1. HccnenoBanue mapameTpoB KoyieOaTeabHOW CUCTEMBI (IIPYKUHHBIN
WJIM MaTeMaTU4eCKUN MasiTHUK).
HaGmronenue 3aryxarommx Kojie0aHui.
HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHHIA.
HaGmronenue pezonanca.
CBOOOAHBIE PJIEKTPOMArHUTHBIE KOJICOAHMUS.
OcuumiorpaMmbl  (3aBUCHUMOCTHA CHJIBI TOKAa W HAMPSDKEHUS  OT)
BPEMEHH ) JUIS AIEKTPOMArHUTHBIX KOJIeOaHHIA.
Pe3onanc npu mociieroBaTeIbHOM COSTMHEHUH PE3UCTOPA, KaTYIIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOPA.
8. Mogenb TUHUM AIEKTPOIIepeaadn.
Yuenuueckuii skcnepumenm, nabopamopnuie padomut
1. HccnemoBanue 3aBUCUMOCTH TIEpHOAA MaJIbIX KoJieOaHWUW Tpy3a Ha
HUTHU OT JJTMHBI HUTU U MAcChI rpy3a.

o u .k wnN

2.

Konebarenbhas cuctema. CBOOOTHBIC KOJIEOAHMUS.
["apmonunyeckue konedanusi. Kunemarnyeckoe u JMHAMUYECKOE OMIMCAHHUE.
OHEpreTUYecKoe ONMICaHue (3aKOH COXPAaHEHHUS MEXaHHUECKON SHEprun). Bui6oo
OUHAMUYECKO20 ONUCAHUS 2APMOHUYECKUX KOLeOAHULL U3 UX IHEPLemu4ecko2o
U KUHEMAMUYECKo20 ONUCAHUAL.
Amnaumyoa u ¢aza konebanuil. Ces3b amnaumyosbl KoaeOanutl Ucxo0OHOU
BENUYUHBL C AMNAUMYOAMU KOLEOAHUL € CKOPOCU U YCKOPEHUSL.
[lepron u yacrora konedanuid. [Tepron MasTbIx CBOOOIHBIX KOJICOAaHUIH
MaTeMaTH4eCcKoro MasiTHUKa. [leprnoa cBOOOMHBIX KoeOaHUH MPYKUHHOTO
MasITHUKA.
[TonsTHE 0 3aTyxaromux KojaeOaHusIX. BeinyxneHHbIe Konebanus. Pe3onanc.
PesonancHas kpuBasi. BiusHue 3aTyxaHus Ha BUJ pe30HAHCHOW KPUBOMA.
|ABTOKOJICOAHUS

Texnuueckue ycmpoucmea u mexHolo2udecKue npoyeccvl: METPOHOM, Yachl,
KadesIv, My3bIKaJIbHBIE HHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu
1. 3anwuch konedarenbHOrO ABHKEHUS.

2. HaOmroneHue HE3aBUCUMOCTH TEPHOAA MaJbIX KOJICOaHWH rpy3a Ha
HUTH OT aMILTUTY/IBL.

3. UccrnenoBanme 3aryxarommx KojeOaHWH W 3aBUCMMOCTH TepHoia)
CBOOOIHBIX KOJ€OaHUH OT CONPOTHUBIICHHUS.

4. HccnenoBanue kojieOaHWU Tpy3a Ha MAaCCUBHOM MPYXKHHE C IIEINIBIO
(dbopMHUpOBaHUS TPEACTABICHUN 00 MIEaTbHON MOJENH MPYKUHHOTO
MasITHUKA.

5. 3aKoH COXpaHEeHHUs SHEPIUH MPH KOJIeOaHUSAX TPpy3a Ha MPYKUHE.

6. HccrnenoBanue BBIHYKICHHBIX KOJICOAHUH.

7. HaGnroneHue pesoHaHca.

Yuenuueckuit 3xkcnepumenm, nabopamopnuie padomol, npaKmuKym

I/ICCJ'IGJIOBaHI/Ie ONEPEMEHHOIO TOKa B LEIHM M3 IMOCICIO0BATCIILHO)

1. Wsmepenme  mepuoma  CBOOOJHBIX  KojJeOaHW  HHUTSHOTO
U IPY>KUHHOTO MasiTHUKOB.

2. V3yueHue 3aKOHOB JIBM)KEHHUS Tella B XOJ€ KoleOaHUN Ha yINpyrom
HoJBECE.

3. HM3yuenue nBMKEHUS HUTSHOTO MasiTHHUKA.

4. Tlpeobpa3zoBaHue SHEPTUU B IPY)KUHHOM MasiTHUKE.

5. HccnenoBanue yObIBaHUS aMIUTMTY/IbI 3aTyXalOIUX KOJIeOaHHH.
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COEUHEHHBIX KOHAEHCATOpa, KaTyIIKH U PE3UCTOpa.

6. HccnenoBaHue BBIHYKACHHBIX KOJICOAHUH.

Tema 2. Inekmpomaznummnuie Kkoneoanus (15 u)

KonebarenbHblil KOHTYp. CBOOOHBIE AIEKTPOMArHUTHBIE KOJIeOaHUs
B 1/1eaIbHOM KoJieOaTenbHOM KoHType. Popmyna Tomcona. Ceaze amnaumyosi
Bapsioa koHOencamopa ¢ amnaumyoou Cuibl MoKd 8 KoJieOameibHOM KOHmype.
3aKOH COXpaHEHUS SHEPTUU B UJCATBHOM KOJIeOaTeIbHOM KOHTYpE.
3aryxaromiye JeKTPOMarHuTHbIe KojeOanus. BeiHyX1eHHbIe
PIIEKTPOMATHUTHBIE KOJICOaHUSI.
[lepemeHHbIN TOK. MOIITHOCTH MEPEMEHHOTO TOKA. AMIUTUTYIHOE
1 JICHiCTBYIOINEE 3HAYCHUE CHIIBI TOKA M HAMIPSHKCHUS TP PA3TUIHON Gopme
3aBHCHMOCTH IIEPEMEHHOTO TOKa OT BPEMEHHU.
CunycouoanbHwili nepemerHblll mok. Pesucmop, konoencamop u kamywka
UHOYKMUBHOCMU 8 YeNU CUHYCOUOATbHO20 nepeMeHHo20 moka. Pesonanc moxos.
[Pe3onanc HanpsceHul.
M neanbHblil Tpanchopmatop. [IponusBoacTBo, nepeaada u noTpedieHue
PIIEKTPUYECKON YHEPTHH.
DKOJIOTUYECKHUE PUCKH TIPU MPOU3BOACTBE dIeKTpodHepruu. KynbTypal
MCTIOJTB30BaHMSI DJIEKTPOIHEPTUN B TIOBCETHEBHOW KH3HH.
TexHuueckue ycmpoiicmea u mexHolo2UuecKue npoyeccyl: SIEKTPUIECKUH]
3BOHOK, T€HEPATOP MIEPEMEHHOTO TOKA, JTMHUH MICKTPOTIepeIad.
Jemoncmpayuu
CB0OOAHBIE PTIEKTPOMArHUTHBIE KOJIEOaHMUS.
3aBUCHUMOCTh YacTOTHl CBOOOJHBIX KOJEOAHUNH OT WHIYKTUBHOCTH
1 EMKOCTH KOHTYpa.
OcmiorpaMMBl 3JICKTPOMArHUTHBIX KOJIeOaHUH.
I'eneparop He3aTyxaronMXx AMEKTPOMArHUTHBIX KOJIeOaHUH.
Mojenb dIIeKTPOMarHUTHOTO TeHepaTopa.
BrinyxaeHHbIE CHHYCOUIaTbHBIE KOJIeOaHusl.
Pesucrop,  karymka  WHAYKTUBHOCTH W KOHJACHCATOpP B IICTH
MEPEMEHHOTO TOKA.
8. Pe3oHaHC mpH MOCIEIOBATEIFHOM COCAMHCHHH PE3UCTOPA, KaTYIIKH
WHIYKTUBHOCTH U KOHJEHCATOpa.
9. YcrpoiicTBO M MPUHITUI JISHCTBUS TpaHchopMaTopa.
10. Mopnenb TUHUY IEKTpONepeaadH.

™=

Nookow

Yuenuueckuit 3xcnepumenm, nabopamopnwie pabomol, npaKkmuKym
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1. Uyuenwue Tpanchopmaropa.

2. HccnenoBanwe  TNEpPEeMEHHOTO  TOKAa  4Yepe3  IIOCIIENOBATEIbHO
COEIMHEHHBIC KOHACHCATOP, KaTyIIKy U PE3UCTOP.

3. HaOmronenue »neKTpOMAarHUTHOTO PEe30HAHCA.

4. WccnenoBanue paboOThl HCTOYHUKOB CBETA B LIEMH IIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 3neKkmpomazHummusle 60l (5 u)

Tema 3. Mexanuueckue u 3nekmpomaznumnsle ¢0nwl (10 u)

MexaHnuecKue BOJIHBI, yciaoBus pacnpocTtpanenus. [lepuoa. Ckopoctsb
pacrpoCTpaHeHus U AJuHa BOJIHBI. [lonepeyHsie U MpoI0JIbHbIE BOIHBI.
MuTepdepenius u qudpakiius MEXaHHIeCKUX BOJIH. 3ByK. CKOPOCTB 3ByKa.
[‘pomKocTh 3ByKa. Bricota ToHa. TeMOp 3Byka. DNEeKTpOMAarHUTHbIC BOJIHBI.
[VcaoBus HU3JTY4YCHUS SJICKTPOMArHMTHBIX BOJIH. Bzaumnas OopucHTaUIuA
BekTOpoB E, B, V B anekrpoMarautHo# BoiHe. CBOWCTBA 3JEKTPOMArHUTHBIX
BOJIH: OTPaKCHUE, TIPEIIOMIICHHE, TIOJISIpU3aIus, TUPPAKIUSI, HHTSPPEPEHIIU.
CKOpOCTB 3NIEKTPOMArHuTHBIX BOJH. [1Ikana aneKTpoMarHUTHBIX BOJH.
[IpMeHeHNEe AIEeKTPOMAarHUTHBIX BOJIH B TEXHUKE U ObITY. [IpuHIMIIBI
PaIUOCBS3H U TeNeBHUIeHU. Pagnonokanus. DINeKTpOMarHUTHOE 3arpsa3HeHHe
OKPYKAIOLIEH CPEebI.

Texnuueckue ycmpouicmea u npakmuieckoe npumeHeHue: MY3bIKaJIbHBIC
MHCTPYMEHTHI, YIAbTPa3BYKOBasl IMArHOCTUKA B TEXHUKE M MEAMIIMHE, pajaap,
paauonpuéMHHUK, TEJIIEBU30p, aHTeHHa, TenedoH, CBYU-meun.

Hemoncmpayuu
1. OOpa3zoBaHWe ¥ PACIPOCTPAHEHUE TMOMEPEUYHBIX M TMPOIOTHHBIX
BOJIH.
2. KomneGmomeecs Teso Kak UCTOYHUK 3BYKa.
3. HaGmroneHue oTpaykeHUs ¥ IPEIOMIICHUS] MEXaHUYECKHUX BOJTH.
4. HaGmronenue natepdepeHny u AuGpakiind MEXaHUIECKUX BOJH.
5. 3BYKOBOW pe30HaHC.
6. HaOmromeHue cBs3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILTUTYIOU

U 4aCTOTOU KOJIeOaHUIA.
HccnenoBanne CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPaXKEHHE,
MIpesIoMIICHUE, TIONsApU3alus, TuGpaKus, HHTepPepeHIIHS.

MexaHndecKke BOJHBI, YCIOBUS HX pacnpocTpaHenus. [lonepednsie
1 IPOJI0JIbHBIE BOJIHBL. [lepuos, ckopoCcTh pacpoCTpaHeH s U JUIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKUX BOJIH: OTPaXEHUE, IPEJIOMIICHUE, HHTEPPEepEHITH
1 TudpaKIms.
3Byk. CkopocTh 3ByKa. ['pomKkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.
[[TymoBOE 3arpsi3HeHNE OKPY’Karollel cpebl.
(DJIEKTPOMArHUTHBIE BOJHBL. YCIOBUS U3ITYYEHUS IEKTPOMArHUTHBIX BOJH.
B3anMHas opueHTalMs BEKTOPOB B AJIEKTPOMAarHUTHOW BOJIHE.
CBOiiCTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPAXCHHUE, IPEIOMIICHHUE, OIS pU3aLus,
uHTepdepenys u audpaxus. [llkana anekTpoMarHUTHEIX BoJH. [Ipumenenue
PIIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U ObITY. [IpuHIMIIBI pagnocssi3u
U TeneBuieHus. Pagnonokanys. DIeKTpOMarHUTHOE 3arpsi3HEHNE OKPYKAOLIEH
Cpembl

Texnuueckue ycmpoucmea U npaKxmuieckoe npumeHeHue. MY3bIKaIbHbIe
MHCTPYMEHTBI, pajap, paJluoNpUEMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBY-
[eyb, YAbTPa3BYKOBas IMArHOCTUKA B TEXHUKE U METULIMHE.

Jemoncmpayuu

1. OOpa3oBaHue U paCIPOCTPAHCHHUE MOMEPEUHBIX U MPOJIOTHHBIX BOJIH.

2. KomneGmomieecs Teo Kak UCTOYHUK 3BYKa.

3. 3aBHCHMOCTD JJTUHBI BOJHBI OT YaCTOTHI KOJICOAHMIA.

4. HabmoneHue oTpakeHHsI U IPETOMIICHHUS] MEXaHUUYECKHUX BOJIH.

5. HalGmonenue nnrepdepeHnu 1 1udpakiuyu MEXaHUNIeCKIX BOJIH.

6. AKYyCTHYECKHIl pe30HaHC.

7. CBoiicTBa yibTpa3ByKa U €ro NIpUMEHEHHE.

8. HaGnronenue cBs3M IPOMKOCTH 3BYKA M BBICOTHI TOHA C aMIUIUTYION
Y 4aCTOTOM KosieOaHUi.

9. UccnenoBaHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH: OTpakKEHUE,

npesioMJIeHue, nosigpu3anus, tudpakuus, HHTephepeHIus.
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10. O6HapyxeHne nHPPAKPACHOTO U YIBTPA(UOIECTOBOTO HU3ITYUCHHH.
Yuenuueckuit 3xkcnepumenm, nabopamopnvie pabomut, npaKmuxKym
1. U3ydeHue napameTpoB 3BYKOBOI BOJIHBI.
2. V3yueHwe  pacnpoCTpaHEHHs  3BYKOBBIX
IPOCTPAHCTBE.

BOJIH B 3dMKHYTOM

Tema 4. Onmuxa (10 u)

Tema 4. Onmuxa (25 u)

[ eomeTpuueckas ontuka. [IpsMonrHeitHoe paclipoCTpaHeHHE CBETa B
OIHOPOIHOM cpene. ToueuHblid HCTOYHUK cBeTa. JIyu cBera.

OTpakeHHe CBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne n3oOpaxeHuil B
[IJIOCKOM 3€pKalle.

[TpenomneHue cBeTa. 3aKOHBI TPETOMIICHUS cBeTa. AOCOMIOTHBIN MMOKa3aTelb
npesiomiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblil yroi nojJIHoro
BHYTPEHHEIO OTPAKEHUSI.

Jlucniepcus ceeta. ClIokHBIN coctaB Oenoro cBera. Lgetr. Cobuparomue u
[PACCEUBAOIINE JINH3BI.

Tonkast muH3a. @OKYCHOE pacCTOSIHUE U ONTUYECKAsl CHJIa TOHKOM JIMH3BI.
[TocTpoeHune n300pa>keHNil B COOMPAIOIIUX U PACCEUBAIOIIUX JTMH3AX.
DopMysa TOHKOH JIMH3bI. YBEIUYEHHUE, 1aBAEMOE JIMH30M.

[ [penenbl NpUMEHMMOCTH F€OMETPUUYECKON ONTHKHU.

Bonnosas ontuka. MaTepdepennus cera. KorepeHTHbIE HCTOUHUKH.
YcnoBus HaOII0IeHNU MAKCUMYMOB 1 MUHUMYMOB B UHTE€P(EPEHIIMOHHOM
KapTUHE OT JBYX CHH(]a3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Jlndpaxuus ceera. JnppakunonHas pererka.

'YcnoBue HaOMIOeHNS TIIaBHBIX MAKCUMYMOB TIPH MaJIeHUN
MOHOXPOMAaTHYECKOIO CBETa Ha TUPPAKIIUOHHYIO PEIIETKY.

[Tonsipusanus cBera

Texnuueckue ycmpoiicmea U Npakmuyeckoe npuMeHeHue. OYKU, IyIa,
(doToanmnapar, MPOEKIMOHHBIA ammapar, MHKpPOCKOI, TEJIECKOI, BOJOKOHHas
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TTOJISIPOH L.

Hemoncmpayuu

1. IlpAMonuHENHOE pacHpOCTPAHEHUE, OTPAKEHUE U IIPEIOMIICHHE
cBeta. Onruyeckue Npudopsl.
ITonHoe BHyTpeHHee oTpaxeHue. Mozenb cBeToBoAA.

[ [psMosnMHEeTHOE pacipOCTpaHEHHE CBETA B OJIHOPO/IHOM cpene. JIyu cBera.
ToueuHbIi HCTOUYHUK cBeTa. OTpakeHUEe CBEeTa. 3aKOHBI OTPAKEHHUS CBETA.
[TocTpoenue uzoOpaskeHuil B miockoM 3epkaie. Cehepuueckue 3eprana.
[Tpenomiienne cBeTa. 3aKOHBI MPEIIOMIICHHS CBETa. AOCOIIOTHBIN MOKA3aTellb
npenomieHus. OmuocumenvHblil nokasamensv npeiomienus. Ilocmosancmeo
uacmomol ceema u COOmMHoOUuleHue OJIUH 80IH NPU Nepexooe
[MIOHOXPOMAMUYecKo20 ceema yepes 2panuyy pazoena 08yx onmuyeckux cpeo.
X00 nyueti 6 npusme. Jlucniepcus cBera. CioxHbIN cocTaB Oenoro cera. L[BeT.
[TonHoe BHYTpeHHEe oTpakeHue. [IpeaenbHblil yros moJIHOro BHYTPEHHETo
orpaxenus. Codbuparowue u pacceusarowjue 1unzol. Tonkas nunza. PokycHoe
[PACCTOSIHHE U ONTHYECKasl CUJIa TOHKOM JIMH3HI.

Basucumocms poKycHo20 paccmosiHus MOHKOU chepuyecKoll TuH3bl Om eé
ceomempuu u OMHOCUMENbHO20 NOKA3AMesi NPEIOMLeHUSL.

DopMyra TOHKOH JIMH3bI. YBEIUYEHHE, 1aBAEMOE JIMH30M.

X00 nyua, npoweduie2o 1un3y noo npou3BOJIbHbIM Y2lIoM K €€ 21a8HOU
onmuuecxoul ocu. Ilocmpoenue uzoopasxiceHuti mouKu u ompe3Ka npsamou

6 COOUPAIOWUX U PACCEUBATOWUX TUH3AX U UX CUCTNEMAX.

Onmuyeckue npubopul. Paspewarowas cnocobnocms. 11a3 kak onmuieckast
cucmema.

[[penensl npUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. MaTepdepennus ceera. KorepeHTHbIE HCTOYHUKH. YCIOBUS
Ha0JIIO/IEHN I MAKCUMYMOB 1 MUHMMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT
TBYX KOT€pPEHTHBIX HCTOUYHUKOB. [IpriMephI KilacCH4eCKUX HHTEPPEPEHIINOHHBIX
CXEM.

Jludpaxius ceeta. AudpakiuonHas pemeTka. YciaoBrue HabIroIeHus TIIaBHBIX
MaKCUMYMOB TIPH TIaJICHUH MOHOXPOMAaTHYECKOTO CBETa Ha AU(DPAKIIMOHHYIO
PELIETKY.

[Tonsipusanus cBeta

Texuuueckue ycmpoﬁcmea u mexunoaocuveckue npoyeccwvl. OYKHU,

ayna,

WccnenoBanne cBOWCTB M300paXeHUH B JIMH3AX.
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Monenu MUKPOCKOTIA, TEIECKOTIA.
HaGmronenue narepdepeHImu ceera.
Habmonenue audpakiuu cBeta.
HaOnronenue aucnepcun cBeTa.
[TomyueHue CIeKTpa ¢ TOMOIIBIO TPU3MBI.

© o N U e

10. HabmroeHue nonsipu3aiiiy CBeTa.
Yuenuueckuii sxkcnepumenm, nabopamophuvie padomut
1. HM3mepenue nmokazarenis IpelOMIICHUS CTEKIIA.
2. HccnenoBanue cBOWCTB M300paKeHUH B JIMH3AX.
3. Habmronenue aucnepcuu cBeTa.

[Tomyuenue criekTpa ¢ HOMOIIBIO TU(PAKIIMOHHON PEIIETKH.

nepuckor, (oroanmnapar, MUKPOCKON, MPOCKIIMOHHBIN ammapar, MpoCBeTICHHE
OITUKH, BOJIOKOHHAsI ONTHKA, TU(PAKIIMOHHAS PELIETKA.

Jemoncmpayuu
1. 3akoHBI OTpaXeHUs CBETA.
2. HccrnenoBaHnue mpeIoMIICHHS CBETA.
3. HaOGmoneHue noaHoro BHyTPEHHETO OTpaykeHus. MoJienb CBETOBO/IA.
4. HccrnenoBaHue xoia CBETOBBIX MYYKOB 4Yepe3 IUIOCKOMapaJLICIbHYIO

IUTACTHHY U IIPU3MY.
HccnenoBanue CBOWCTB H300pakeHUH B TMH3AX.
Mopenu MUKPOCKOIIa, TEIECKOIA.

HaOironesue nBETOB TOHKUX IUIEHOK.

5
6
7. Habntonenue nHTephEpPCHIINN CBETA.
8
9

HaGmonenue nudpakuuu cera.
10. U3yuenue nudpakinoHHON PEIIETKH.
11. HaGmronenue qudpakiiMOHHOTO CIEKTpa.
12. HaGmromeHue qucriepcuu CBETa.
13. HaOnronmeHue mossipu3anyuy CBeTa.
14. TlpumeHeHHE TOISPOUIOB JIsl H3YYCHUSI MEXaHUYCSCKUX HAIPsHKCHUH
Yuenuueckuit sxkcnepumenm, nabopamopnsvie pabomut, nPAKMUKYM

1.

no

LN AW

10.
11.
12.
13.

W3mepenue nokasaress NpesoMIICHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PacCTOSIHHSL OT BELIECTBA|
(Ha mpuMepe XKUAKUX JIUH3).

W3mepenne poKyCcHOro pacCTOSHUS PaCCEUBAIOIINX JIMH3.
[Tony4yeHne n300paxeHns: B CUCTEME U3 TUIOCKOTO 3epKajia U JIUH3bI.
[Tomyuenue n3o0pakeHusi B CUCTEME U3 JIBYX JIMH3.
KoHcTpynpoBaHue TEIECKOMMYECKUX CUCTEM.

Habmronenue audpakuun, nuaTepdEepeHINy U MOJISIPU3aLUU CBETA.
W3ydyeHne mnonsgpu3allMd CBETa, OTPaXEHHOIO OT IOBEPXHOCTH|
JUAJIEKTPUKA.

W3yuenne naTepepeHInH JIa3epHOro M3Ty4eHHs Ha IBYX IHENsX.
HaGnronenue nucnepcum.

HaGmonenue u uccrienoBanue AMQPpPaKkIMOHHOTO CIIEKTpa.
N3mepeHne 1iMHbI CBETOBOM BOJIHBI.

[TonmyueHue crekrpa H3JIy4€HUs CBETOAMOAA IIpU  [TOMOLIY]
TUGPaKIMOHHON PEeIETKH.
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PA3JIEJT 6. OCHOBBI CIIELITAJIbBHOM TEOPUU
OTHOCUTEJIbHOCTHU (4 u)

PA3JIEJT 6. OCHOBBI CITELTUAJIBHOM TEOPUM OTHOCUTEJILHOCTU
(59)

Tema 1. Ocnosvt CTO (4 u)

Tema 1. Ocnoswvt CTO (5 u)

I'paHuLIBI MPUMEHUMOCTH KJIACCHUYECKON MeXaHUKH. [locTymnarsl
CIIEMAJIbHOM TEOPUU OTHOCUTEIIbHOCTH: HHBAPUAHTHOCTD MOJYIISI CKOPOCTH
CBETa B BaKyyMe, IPUHIUI OTHOCUTEIbHOCTH DWHIITEHA
OTHOCUTEIBLHOCTh OJTHOBPEMEHHOCTH. 3aMeIJIECHUE BPEMEHU U COKpAIllCHHE
UTMHBI.

OHEpPrusi U UMITYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C 3HEpruel U UMITYJIbCOM PENITUBUCTCKOM YaCTHULIbl. DHEPTHUs
MTOKOS

[ paHUIIbI IPUMEHUMOCTH KJIACCUYECKON MeXaHMKU. IlocTynarel crienuaibHON
TEOPUU OTHOCUTEIBHOCTH.
[TpocTpancTBeHHO-BpeMeHHOM nHTEepBal. [IpeoOpazoBanus Jlopenna. YcinoBue
IPUYUHHOCTH. OTHOCUTEIBLHOCTh OTHOBPEMEHHOCTH. 3aMENJICHUE BPEMEHHU
1 COKpAILCHUE JIIUHBI.
(DHEPIUs U UMITYIIBC PEIATUBUCTCKOM YaCTHIIBI.
CBsI3b Macchbl C SHEPIrUel U UMIIYJIbCOM PENITUBUCTCKOM YaCTHUIIbl. DHEPTHUs
[TOKOSI
Texnuueckue ycmpoucmea u mMexHoi02U4ecKue npoyeccol:
[IPUEMHUKH, YCKOPUTEIH 3aPsKEHHBIX YacTHLL.
Yuenuueckuit 3xkcnepumenm, nabopamopnvie pabomut, nPAKMUKym
OnpeneneHne HMMIyIbCa UM DHEPIMM  PEISATUBUCTCKUX  YaCTHUI]
¢dororpadusM TPEKOB 3apsHKEHHBIX YaCTHUI] B MATHUTHOM TI0JIE).

CITYTHUKOBBIC

(o

PA3JIEJI 7. KBAHTOBA S ®U3UKA (15 u)

PA3/IEJI 7. KBAHTOBA S ®U3UKA (25 )

Tema 1. Inemenmot keanmoeoi onmuxu (6 4)

Tema 1. Kopnyckynapno — eonnoeoii dyanuszm (15 u )

Dotonbl. Dopmyna [lnanka cBs3u s3HEpruM (HOTOHA C €r0 YaCTOTON. DHEprus
1 UMITYJIbC (POTOHA

OTtkpbiTHE U UccnenaoBanue Gorodddexra. OnbiTel A. I. CroneToBa. 3aKOHbI
dororpdexra. YpaBHenue DitHireiiHa s poroaddexra. «KpacHas
rpanuna» Gororddexra. laBnenue ceera. OnbiTel I1. H. Jlebenena.
XMMHUYECKOE AEUCTBHE CBETA.

Texnuueckue ycmpoticmea u npakmuieckoe npumeHenue: (HOTOIIEMEHT,
(oToaaTunK, CoMHeuHas Oarapesi, CBeTOANO/.

Hemoncmpayuu

®oTto3(pexT Ha ycTaHOBKE C IIMHKOBOM MJIACTHHOM.

Wccnenoanne 3akoHOB BHeMIHEro ¢poTtodddexra.

Cseronuon.

Conneunas G6arapest.

AW

PaBHOBECHOE TEIUIOBOE U3TydyeHUE (M3IydeHrne a0COIOTHO YEPHOTO Tela).
3akoH cmeneHus Buna. ['unoresza M. [1nanka o kBaHTax.

@®OoTOHBI. DHEPrus U UMITYNIbC (POTOHA.
Ddororddext. OnbiThl A. I. CToneroBa. 3akoHbl hoTorpdekra. YpaBHeHUEe
DitHIITeHa A5 poToaddexra. «KpacHast rpanuna» Gotorddexra.
/laBiieHre cBeTa (B YaCTHOCTH, JIaBJICHHE CBETA Ha a0COJIFOTHO MOIVIOUIAIOIIYIO
1 a0COJIOTHO OTpaxkarolryto nosepxHoctsb). Omnbitel [1. H. JleGenena.
BonHoBbIE cBOMcTBA yacTull. Bomns!l ne bpoiura. [ninaa BoaHe! e bpoitns
1 pa3Mepbl 001aCTH JIOKaTU3aiK JBMKYIIeics yacTuisl. KoprnyckynspHo-
BOJIHOBOM Jyanu3Mm. [{udpakius 3eKTpOHOB Ha KpUCTaJIax.
Crieruduka n3mMepenuit B Mukpomupe. COOTHOIIEHUS HEONpeAeIEHHOCTEN
[ citzenOepra
Texnuueckue ycmpoucmeéa U mexHoI02UYecKUue npoyeccvl: CIEKTPOMETD,
dorosnemMeHT, (QOTOAATUMK, TYHHENIBbHBIII MHMKpPOCKOII, COJHEYHas Oarapes,
CBETOAMO/.
Jemoncmpavyuu

1. ®otorddexT Ha yCTaHOBKE C IMHKOBOM MIACTUHOM.
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2. HWccnemoBaHue 3aKOHOB BHEMIHETO (OTOAPdEKTA.
3. HccrnenoBanue 3aBUCHMOCTH CONPOTHBIICHUS MOTYINPOBOAHUKOB OT
OCBEIIEHHOCTH.
4, CaeToauo.
5. Conneunas 6arapes.
Yuenuueckuit 3xcnepumenm, nabopamopnsie padomut, RPAKMUKYM
1. HccnenoBanue GpoTope3ucTopa.

2. Usmepenue mocTtosiHHOW [lgaHka Ha OCHOBE  HCCICIOBaHHS
dororddexra.
3. Hccnenosanue 3aBUCUMOCTH CHJIBI TOKa Yepe3 CBETOMUOA OT|

HaIPSKCHUS.

Tema 2. Cmpoenue amoma (4 1)

Tema 2. @uzuxa amoma (5 u)

Monens aroma Tomcona. OnbiTel Pezepdopaa 1mo paccestHuio o-4acTuil.
I lmanerapnas monens aroma. [loctynarsr bopa.
M351ydeHue 1 nomoieHre (OTOHOB MpU NEPEXOAE aTOMa C OJTHOTO YPOBHS
bHepruu Ha Jpyroil. Bunael ciektpoB. CHeKTp ypOBHEH 3HEPruu aroMa
BOOPOAA.
BonHoBeie cBoiicTBa yactull. Boinsl 1e bpoitns. KopnyckynsapHo-BoHOBOM
Tyasm.
CHOHTAaHHOE U BBIHYKJEHHOE U3JIyY€HHE
Texnuueckue ycmpoucmea u npakmuyeckoe npumeHerue. CrieKTpanbHbINA
aHanu3 (CIEeKTPOCKOI), 1a3ep, KBAHTOBBIN KOMITBIOTED.
Hemoncmpayuu

1. Mopnens onsita Pesepdopna.

2. OmnpeneneHue JUIMHBI BOJIHBI J1a3epa.

3. HaOmroneHue nuHeYaThIX CIEKTPOB U3IyUEHHUS.

4. Jlasep.
Yuenuueckuit sxkcnepumenm, nabopamopnuie padomut

1. HabmroneHue MTMHEWYATOTO CIIEKTpa.

OnBITHI 10 UCCIIEAOBAaHUIO CTPOEHUs aroma. [1nanerapHas Moznens aroma
Pe3epdopna.
[Toctynarsl bopa. U3ny4yenne u momiomeHue (OTOHOB MPH MEPEXOJIe aToMa
C OZIHOTO YPOBHSI SHEPIUU Ha IPYroi.
Buel criektpoB. CeKTp ypOBHEH dHEpruu aroma Bo10po/ia.
CrioHTaHHOE U BBIHY)KJIEHHOE H3JIydyeHue cera. Jlasep
Texnuueckue ycmpoucmea u mexHoNocUYecKue npoyeccovl: CIEKTPaJIbHBIN
AHaN3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTED.
Jemoncmpayuu
1. Monens onbita Pezepdopaa.
2. HaGmroneHue TUHEHYATHIX CIIEKTPOB.
3. YcTpoHCTBO M IeHCTBHE CUETUYNKA HOHU3UPYIOIIUX YaCTHII.
4. OrmpeneneHue JUIMHBI BOJIHBI JIA3EPHOTO U3ITyUECHHUS.
Yuenuueckuit 3xkcnepumenm, nabopamopnvie pabomut, npaKmMuKym
1. HaGmromeHue TMHEHUYATOrO CIIEKTpA.
2. HccrnenmoBanme CHekTpa pa3pekeHHOTO
U U3MepeHue nocrossHHon Punbepra.

aroOMapHOTO  BOJOPO/A

Tema 3. Duzuxka amomno2o a0pa u Inemenmapuvlx wacmuy (5 u )

Tema 3. @uzuxka amomno2o a0pa u 3nemenmapuvlx wacmuy (5 4 )

(DKCTIEpPUMEHTBHI, T0KA3bIBAIOIINE CI0KHOCTh CTpOeHuUs sapa. OTKpbITHE
panuoaktuBHOCTU. OnbITEl Pe3epdopna no onpeneneHuio cocraBa
panuoakTuBHOro n3nydenus. CpoiicTa anbp(a-, 6eTa-, raMMa-u3JIy4yeHusl.

Hyxnonnas monens siapa [eizenoepra—INIBanenko. 3apsa sapa. MaccoBoe
qrcio spa. M30Tormsl.

PamroakTiBHOCTE. AJb(ha-pactiaz. DIEKTPOHHBIN M MO3UTPOHHBIN OeTa-pacna.
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BinstHue painoakTUBHOCTU HA KUBbIE OpraHu3Mbl. OTKpPBITHE IPOTOHA U
HeriTpoHa. Hykmonnas monens simpa [elizenoepra—lMBanenko. 3apsn sapa.
MaccoBoe uncio sapa. 3otonsl. Anbda-pacnaz. DIeKTPOHHBIA U
MO3UTPOHHBIN OeTa-pacnajl. ['amma-u3iydenue. 3akoH paMOaKTUBHOTO
pacrtianga. DHeprus CBA3U HYKIOHOB B spe. Snepubie cuibl. Jledekt macch
sipa. SlnepHsie peakuuu. Jlenenue u cuurtes anuep. AnepHblil peakTop.
Tepmosinepuslii cunTes. [IpobiaeMbl 1 TEepCIEKTHBHI SIIEPHOI SHEPTETUKU.
(DKOJOTUYECKHE ACTIEKTHI AI€PHOM SHEPreTUKU. DJIEMEHTAPHbIE YACTHULIBI.
OTKpBITHE IO3UTPOHA. MeTOobI HAOIIOAEHUS U PETUCTPALIMU 3JIEMEHTAPHBIX
wacTull. @yHaaMeHTalbHbIE B3auMoeHcTBUA. EquHCTBO usnueckoi
KapTUHBI MUpA
Texnuueckue ycmpoticmea U npaKmuieckoe npumeHeHue:
Kamepa BuiibcoHa, siiepHbIi peakTop, arToMHast bomOa.
[emoncmpayuu
1. CuéT4YMK MOHU3HUPYIOIIUX YaCTHL.
Yuenuueckuii sxkcnepumenm, nabopamopnuie padomul
1. HccnenoBanue TpeKkoB yacTuil (110 roTOBBIM doTorpadusim).

JAO3HUMCETP,

["aMMa-u31ydeHue. 3aKOH paJuoaKTUBHOIO pacnaaa. PaguoakTuBHbIE H30TOIBI B
npupoe. CBOMCTBAa MOHU3HUPYIOIIETO U3NTy4eHUs. BiusiHue paqinoakTUBHOCTH
Ha JKUBBIE OpraHu3Mbl. EctecTBeHHbIN (DOH M3mydeHus. JJo3umerpus.
(OHEeprus CBA3M HYKJIOHOB B sizipe. SlnepHble cuibl. Jledekt macchl sapa.
SInepubie peakuuu. Jlenenue u cuHTes suep. SAnepusie peaktopsl. [Ipobaembl
YIIPaBIsIEMOTO TEPMOSIIEPHOTO CUHTE3a. JKOJIOTHUYECKHUE ACIIEKTHI Pa3BUTHS

51 1epHOM SHEPreTUKU. MeTobl perucTpany U NCCIeJ0BaHMsI AIIEMEHTAPHBIX
yacTull. DyHAaMEeHTaIbHbIE B3aUMOACUCTBHSA. bapruOHbI, ME30HBI U JIENTOHBI.
[IpencraBnenue o CtanaapTHol Moaenu. KBapk-IitooHHast MOJIENb aIPOHOB.
dusuka 3a npeaenamu CrangapTHoil Mmojnenu. TéMHas Matepus U TEMHas
pHeprus. EquHCTBO (pr3nyeckoil KapTHHBI MUpA.

Texnuueckue ycmpoucmea u mexHoni0cudecKue npoyeccuvl: J03UMETp, Kamepa)
BunbcoHa, sAepHBIM pPeakTop, TEPMOAJEPHBIN peakTop, aroMHas OomoOa,
MarHUTHO-pE30HaHCHAast ToMOrpadus.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npakmuKym

1. HccnemoBanue TPeKoB YacTull (110 TOTOBBIM doTorpadusim).
2. HccnenoBanue paguoakTUBHOTO (OHA C MCIIOIB30BAHUEM JO3UMETPA.
3. HM3yuenue nomnouieHus 6eTa-4acTHIl ATFOMUHUEM.

PA3JIEJI 8. OQJIEMEHTBI ACTPOHOMUU 11 ACTPODU3UKMU (7 u)

PA3JIEJI 8. OQJIEMEHTBI ACTPOHOMUU 11 ACTPODU3NKMU (12 u)

Tema 1. dnemenmut acmpoguzuku (7 u )

Tema 1. Inemenmot acmpogpusuru (12 u )

DTanbl pa3BUTHs acTpoHOMHHU. [IpUKiIaiHOE U MUPOBO33PEHYECKOE 3HAUECHHE
acTpoHoMuu. Bun 3Bé3mHoro Heba. Co3Besnus, spKue 3BE3/IbI, MIIAHETHI,

nx Bugumoe asrxeHne. Comneunas cuctema. Comaine. ConHeuHas
AKTUBHOCTH. McTounuk sHeprun ComHia 1 3BE371. 3BE3/1bI, HX OCHOBHBIE
XapakTEepUCTUKU. J[MarpamMmma «CreKTpaabHbIM KIacC — CBETUMOCTBY. 3BE3/1bI
MIABHOM IIOCJIE0BATEILHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTE)

17151 3BE3/1 NIAaBHOM NTOCIIEN0BATEIbHOCTU. BHYTpeHHEe cTpoeHue 3BE3 .
CoBpeMEeHHBIE TTPEICTABIICHUSI O TIPOUCXOXKICHUH 1 dBOTIOIMK CoTHIA U
3BE3. DTallbl JKM3HHU 3BE3].

Muteunbiii [1yte — Hama ["anaktuka. [Tonoxenne n aukenne CoHIA B
["anaxktuke. Tunel ramakTuk. PaguoranakTuku U kBazapbl. YEpHbIE AbIPHI B
sapax ranaktuk. Beenennas. Pacipenue Beenennoit. 3akon Xa606:ma.
Pazberanue ramaktuk. Teopust bonbioro B3peiBa. PennkroBoe usnydeHue.
MacmrabHas ctpyktypa Beenennoil. Meraranaktuka. Hepeménnsie

DTanbl pa3BUTHS acTpoHOMHH. [IpuKiIamHOe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
acTpoHOMUU. [[pUMEHUMOCTh 3aKOHOB (DU3UKH JJIsI OOBSICHEHUS IPUPOIBI
KOCMHYECKHUX O0OBEKTOB.

MeTopl aCTpOHOMHUYECKUX UcciieqoBaHuM. COBpEMEHHBIE ONTUYECKHE
TEJIECKOTIBI, PAJIMOTEIECKOTIBI, BHEATMOC(EpHAst aCTPOHOMHS.

Bun 38€3nH0T0 HeGa. Co3Be3 M, SIpKHE 3BE3bI, INIAHETHI, UX BUTUMOE
IBIKEHHE.

CoaHeuHas cucTeMa.

ComHiie. ConHeuHast akTUBHOCTb. MIcTouHuK sHeprun CoJHIa U 3BE37.
3BE3/IbI, UX OCHOBHBIE XapaKTEPUCTUKU. [lnarpaMma «CreKTpaabHbIi KjIacc —
CBETHMOCTB». 3BE3/IbI NIABHOM IOCIIEI0BATENHLHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTbY IS 3BE3]1 IJIABHOM MOCIeI0BaTeIbHOCTU. BHyTpeHHee cTpoeHune
3BE371. COBpeMEHHBIC MPEACTABICHUS O MPOUCXOKICHUHN U BOFOIMN COoNHIIa 1
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po0IEeMbI ACTPOHOMHUH.
Yuenuueckue naonwoenun
1. HaOmromenus HEBOOPYKEHHBIM TIJA30M C  HCIIOJIb30BaHHEM
KOMIIBIOTEPHBIX ~ NIPWIOKEHUN JUI1  ONPEIEJICHHSA  IOJIOKCHMS
HeOeCHBIX OOBEKTOB HAa KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3IUS
CeBepHOro nostymapus 1 spKue 3BE31bI1.
2. HabGmronenus B teneckorn JIynsl, mianet, Mueanoro [TyTu.

3BE3/. DTalbl )KU3HU 3BE3/.
Mneunsriii [Iyte — Hamia ["anaktuka. [Tonoxxenue u nuxenue ColHIa B
['amaktuke. Tumnsl ramaktuk. Paguoranaktuku u kBazapsl. UEpHbIE ABIPHI B
siipax rajnakTtuk. Beenennas. Pacimmpenne Beenennoii. 3akon Xab0ma.
Paz6eranue ranaktuk. Teopust boibiioro B3psiBa. PenukroBoe nznyueHue.
MacimtabHas cTpykTypa Beenennoil. MeraranakTuka.
Hepeménnsie npobiaemMbl aCTpOHOMUH

Yuenuueckue nabnwoenusa:

1. HaGmropmenust  3BE3THOTO He0a  HEBOOPYKEHHBIM  IIIA30M|
C MCIIOJIb30BAHUEM KOMITBIOTEPHBIX TPHIIOKCHUN ISl OTPE/ICICHUs
MOJIOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3nusi CeBEepHOTO MONyIIapus U IPKUE 3BE3JIBI.

2. HaGmronenus B teneckon JIyHBI, IUIaHET, TyMaHHOCTEH W 3BE3THBIX

CKOIUICHHUM.

OU3NYECKUU ITPAKTUKYM (16 yacoB)

Cnocobvl  uzmepenust QUUYECKUX —BEIUYUH  C UCNIONL30BAHUEM — AHANIOCOBbIX
U YUPDPOBLIX UIMEPUMENLHBIX NPUOOPOE U KOMNBIOMEPHBIX OAMYUKOBbIX CUCHIEM.
Abcomommuvie u OMHOCUMETbHbLE NOSPEUHOCHIU USMEPEHUT (DUBUUECKUX BETUYUH.
Oyenka epanuy nocpeuHocmetl.

IIposedenue KoceeHHbIX UMePEHUl, UCCTeO08AHULL 3A8UCUMOCTIEl
Qusuueckux eIUdUH, NPOBEPKA NPEOTIONCEHHBIX 2unomes (8bloop uz pabom,
ONUCAHHBIX 8 MEMAMUYECKUX PA30enax « Yuenuueckuil 3Kcnepumenn,
JabopamopHbsie pabomvl, NPAKMUKYMY).

OBOBIIAIOIIEE ITOBTOPEHMUE (4 )

OBOBIIAIOIIEE ITOBTOPEHME (15 u)

Ponb puzuku 1 acCTpOHOMHH B IKOHOMHUYECKOM, TEXHOIOTHUECKOH,
COLIMATILHON M ATHUYECKON c(hepax NesTeNbHOCTH YeIOBEKa; POJib U MECTO
(hU3UKH U aCTPOHOMHUHU B COBPEMEHHON HAYYHOW KapTHHE MUPA; POIh
¢busnueckoii Teopuu B GOPMUPOBAHUY MPEACTABICHUHN O GU3NYECKON
KapTUHE MUpPa, MECTO (DU3NUYECKOIN KapTHHBI MHUpPa B OOIIEM PSITY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABIEHUN O IPUPOJIE

O60011eHNE U cCUCTeMaTH3alusl COAepKaHHs pasesioB Kypca «MexaHukay,
«MonekynsipHas (pu3uka U TEPMOAMHAMUKAY, « DTEKTPOAMHAMHKAY,
«Komnebanus 1 BOHBI, «OCHOBBI CIIEIMAIBHON TEOPUH OTHOCUTEIIBHOCTHY,
«KBanToBas uszmkay, «NeMeHThl aACTPOHOMUU U aCTPOPUZUKI.
Pomp  ¢Qusukm  w acTpoHOMHHM B SKOHOMHYECKOH,  TEXHOJIOTHYECKOH,
COLIMANILHOM W ATHUYECKOW cdepax HesTENbHOCTH YeNOBEKa; POJb H MECTO
(U3UKM W aCTPOHOMHUHU B COBPEMEHHOW HAyYHOM KapTHHE MHpa; 3HAYCHHUE

OHHC&TCJ’ILHOﬁ, CI/ICTCMaTI/I3I/Ipy}OH_IeI71, OOBSICHUTEILHOU M HpOI‘HOCTH‘-ICCKOfI
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¢byHKuMi (u3nYeckoil TeopuH; posib (HU3NYECKO Teopuu B HOPMHUPOBAHUU
MIPEACTABICHUN O (U3UYECKOH KapTHHE MHpa, MECTO (PU3MUECKON KapTHHBI
MHpa B OOLIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEICTaBICHUM
0 MpUpoJie

Peseps (3 u) Peseps (10 u)

TemaTudeckoe IJIAHUPOBAHUE KypcCa

11 kaace
basoewtii yposens (2 uaca) ‘YZleﬁ./lEHHblﬁ yposens (5 uacos)
Komn-Bo DJIeKTPOIMHAMUKA(nponokenne) 11/27
4acoB MarnuTtHoe noJie 6/14
1 B3anMopeiicTBUE OCTOSHHBIX MATHUTOB U IMTPOBOJHUKOB C TOKOM. MarHutHoe
rosie. Bektop MarHuTHOM MHAYKUMH. [IpUHIUII CyTIepIIO3UIIMY MATHUTHBIX ITOJIEH.
UIiHMY MarHUTHOW MHAYKLUH.
1 MarnuTHOE 10JIe TPOBOJAHHUKA C TOKOM (TIPSMOTO MTPOBOAHUKA, KaTYIIKH U
KpyroBoro BuTka). OneiT Dpctena. KapruHa muHUNA MarHUTHOM MHTYKITUH TTOJIS
MOCTOSTHHBIX MarHUTOB.
1 Onpeoenenue ycioutl NPUMEHUMOCMU MOOenU OOHOPOOHO20
M acHUmHo20 nous.
1 Onpedenenue Hanpasienus UHOYKYUU MACHUMHO20 N0
NPOBOOHUKA C MOKOM
1 Maenummnoe none 6 ewjecmee. PeppomazHemuru, napa- u -
ouamazHemuKu
1 Cuna Amriepa, e€ HampaBiieHUe U MOIYJIb.
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Cuna JlopeHna, €€ HanpaBiIeHUE U MOIYIb.
JIBrb>KeHUE 3apsHKEHHON YacTUIIBI B OTHOPOAHOM
MarHuTHOM mose. Pabora cubl Jlopenia.

IIposedenue KOc8eHHbIX UzMepeHUll culbl Amnepa, npogedeHrue
uccie0osanuss  3a8ucumocmeli  mexcoy  QusuvecKkumu
BEIUYUHAMU U ONBIMOE N0 NPOBEPKE  NPEONONCEHHOU
eunomesvl Npu U3yueHuu Oelcmeus NOCMOSAHHO20 MA2HUMA
HA PAMK) € MOKOM

Obvscnenue 0CHOBHBIX NPUHYUNOSE OeUCMBUSI MEXHUYECKUX
yCmpoucme

Ilpumepwl pewenus 3a0au no meme «Cuna Amnepa»

TexHuyeckue YCTpOﬁCTBa 1 TCXHOJIOTHYCCKHUC ITPOICCChI: IPUMCHCHUC
MMOCTOAHHBIX MArHUTOB, DJICKTPOMArHUTOB, TCCTCP-MYJIILTUMETP, IJICKTPOABUTATCIIb
HKO6I/I, YCKOPUTCJIN SJICMCHTAPHBIX YaCTUII.

JlaboparopHas padota Nel «HalOmronenne qeiicTBISI MArHUTHOTO TIOJIS Ha TOKY

IIpumepuol pewenus 3a0au no meme « Cuna Jlopenya»

Peuwienue pacuémuulx 3a0ay ¢ s36H0 3a0AHHOU U HESIBHO
Ba0anHoll huzuyecKol MOOenbo ¢ UCHONb308AHUEM OCHOBHBIX
3akono6 u popmyn no meme «Maznumnoe noney.

[Pewienue kauecmeennvix 3a0ay, mpeoyrouux npumeHeHus
sranull no meme « Maznummnoe noney.

JIeKTPOMATHUTHASA UHAYKIHA 5/13

SIBneHue 3MeKTpOMarHuTHOM MHAYKIUU. [I0TOK BEKTOpa MarHUTHOM MHIYKIIMH.
OJIC nHayKIMu.

3aKoH 3JIEKTpOMarHuTHOM nHayKIuu dapanes.
Buxpesoe anekrpuueckoe nose. Tokn Pyxo.

D/[C unoykyuu 6 npoBoOHUKe, OBUNCYUIEMCSL NOCIYNAMENbHO
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6 0OHOPOOHOM MAZHUMHOM NoJle.

[ Ipumepol pewienust 3a0a4 no meme « 3aKoH
1eKmMpoOMacHUMHOU UHOYKYUU»

Pewienue pacuémuulx 3a0ay ¢ s16H0 3a0AHHOU U HESBHO
3a0anHoll huszuyecKkol MoOenblo ¢ UCHOIb308AHUEM OCHOBHBIX
3aK0H06 U PopMYIL nO meme « DNeKMmpPOMASHUMHASL UHOYKYUSLY.

[IpaBuno Jlenna. MaayktuBHoCcTh. Karynika
WHJIYKTUBHOCTHU B IIENH MOCTOSTHHOT'O TOKA.

SABnenne camonnaykiuu. IJ{C caMOMHAYKLUH.

Peuierue KauecmeeHHblX 3a0au, mpe6yi0u4ux NPpUMEHEHRUA
sHanull no meme ((aﬂeKmPOMCIZHuWZHa}Z uudym;uﬂ».

Aneopumm ucnonvzosanus npaguia Jlenya ons onpeoenenus
HanpasneHus moka 8 KOHmype npu aHaiuze epapuieckux u
bKCnepumMenmanvbHulx 3a0ay

Cbopka mooenu 21eKmpoMacHUMHO20 2eHepamopa

DHeprusi MarHUTHOTO MOJISL KaTYIIKU C TOKOM.
DNEeKTPOMAarHUTHOE T0JIe

JlaGoparopHas pabota Ne2
«M3yueHne SBICHUS SJIEKTPOMAarHUTHON MHTYKIIHN)

ObwvsicHenue 0CHOBHbIX NpUHYUnNoe oelicmeust MmexHU4ecKux
)/CI’I’ZPOZZCWIG U mexHoaocuvecKux npoyeccos, makux Kak:
uHayKl/;UOHHa}Z nevo, CO]Z@HOUO, sawiuma om anekmpusayuu
meijl npu O0BUICEHULU 8 MACHUMHOM noJle 3emu.

Obobwarowe-nosmopumenvHoe 3aHamue no meme
« DNeKmpomacHumHas, UHOYKYUS»

3auem no meme «3ﬂei<mpomaeHumHaﬂ MHayKL!M}Z
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Konebanusi u BostHbI (60 1)
Mexanuuyeckue Kojaedoanusi 5-/10

KonebarensHas cucrema. CBOOOIHBIE KOJI€OaHMS.

I'apmonnyeckue konebanus. Kunemarnueckoe u
JUHAMHYECKOE OIIMCaHUE. DHEPreTHYECKOe
OIHMCaHUE (3aKOH COXPAHEHUSI MEXaHUYECKON
SHEPTHH).

Buisoo ounamuueckoco onucamnus CapMOHUYECKUX Konebanuil u3
Ux dHepecemu4ecKoco U KUuHemamu4ecko2o Onucanusl.

Buinyoicoennvie konebanus. Pesonanc. Pezonanchas Kpusast.
Brusinue samyxanust na 610 pe30HAHCHOU KPUBOL.
Aemoxonebanus.

Pewenue pacuémnuix 3a0au ¢ 610 3a0aHHON U HEA8HO
3a0aHHOU uU3UUEeCKOl MOOENbIO C UCNONb308AHUEM OCHOBHBIX
3aK0H08 u popmyn no meme «Mexanuyeckue konebanusy.

Awmruutyna u ¢gaza kosnedanuii. CBsi3b aMIUIUTYABI KOJIEOAHUN MCXOTHON
BEJIMUMHBI C aMIUTUTYAaMH KoJie0aHUil €€ CKOPOCTH U YCKOPEHHUS.

[Tepuon n gacrora konedbanuid. [Tepron MaTbIx CBOOOIHBIX KOJIeOaHUH
MareMaTH4ecKoro MasiTHuKa. [lepruoa cBOOOMHBIX KoeOaHu MPYKUHHOTO MasTHUKA.

Pewenue xauecmeernnvix 362061’{, mpe6y}0u;ux NpUMEHEHUA
3HaHUull no meme «Mexanuueckue KoneOanusy.
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ObvsacHeHue 0CHOBHBIX NPUHYUNOG OeUCBUS MEXHUYECKUX
YCMPOUICM8, MAKUX KaK: MempoHOM, Yacwl, Kadenu,
MY3bIKAIbHbIE UHCIMPYMEHMbL, CeticMoepad.

Jlabopamopnas paboma Ne3 «Onpedenenue yckopenus
€80000H020 NAOEHUS NPU NOMOWU MASMHUKA

JJIeKTPOMATHUTHBIE KoJie0anus 7/15

Konebarenbupiit KOHTYp. CBOOOIHBIC MEKTPOMATHUTHBIC KOJICOAHUS B HI€aThHOM
Ko0J1e0aTeIbHOM KOHTYPE.

®opmyna TomcoHa.

Cea3b amnaumyovl 3apsa0a KOHOEHCamopa ¢ amMniumyoou
CUbL MOKA 8 KOLeOAMENbHOM KOHNYpe

Pewenue pacuémmuwix 3a0au ¢ A6HO 3a0AHHOU U HESIBHO
3A0AHHOU PU3UYECKOU MOOETbIO C UCNONIb308AHUEM OCHOBHBIX
3aKOHO8 U PopMYIL nO meme « DNeKmpomacHuUmHbvle
Konebanusy

Pewenue kauecmsennuix 3a0au, mpebdyrowux npumeHeHus
3HAHUI N0 meme « DNeKMPOMAZHUMHbIE KOeOaHUs»

3aKoH COXpaHEHUS PHEPTUU B UJI€ATbHOM K0J1e0aTeIbHOM KOHTYpE.

3aryxaroliye JeKTPOMarHUTHbIe KojeOaHus. BbIHYKIeHHbIE 2IeKTpOMar HUTHbIE
kosiebanus. [lepeMeHHbI TOK.

CpaeﬂeHue MEXAHUYECKUX U INIeKMPOMACHUNIHbBIX Konebanuil

ObvsicHerue 0CHOBHbBIX npuHyuUnoes oelicmeuss mexHu4ecKux
ycmpoﬁcme, maKkux Kak. 3]Z€Kmp1/l1l€CKUZZ 360HOK, cenepamop
nepemeHHoco moka, JuHuu aﬂekmponepe()att

Onpedenenue ycio8uti NPUMEHUMOCIU MOOeNU UOedIbHO20
KonebamenbHo20 KOHmypa
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MoOLWHOCTb NePEeMEHHOr0 TOKa. AMN/INTYAHOE U AeACTBYIOLLEEe 3HAaYEHUE CUbI
TOKA M HAaNpsXKeHMA Npu pasinyHom ¢opme 3aBUCMMOCTM NePEMEHHOIO TOKa OT
BpemeHn. CUHYCOMIaJIbHBIN IEPEMEHHBIN TOK.

WneanbHblit Tpancpopmarop. [IponsBoactso, nepeaada u norpediacHue
ANEKTPUYECKON 3HEprun. KylbTypa HCIIOJIb30BaHMS JIEKTPOIHEPTHH B
ITIOBCEHEBHOM KU3HU. TEXHUYECKHUE YCTPOUCTBA U TEXHOJIOTMYECKUE IIPOLIECCHI:
IIEKTPUYECKUI 3BOHOK, TEHEPATOp EPEMEHHOTO TOKA, JIMHUY JIEKTponepenayd

Pesucmop, konoencamop u kamywka uHOyKmugHOCmu 8 yenu
CUHYCOUOAILHO20 NepeMeHH020 moKa. Pezonanc moxos.
Pesonanc nanpsowcenuil.

Jemoncmpayus axmueHozo, eMKOCMHO20 U UHOYKMUBHO2O
conpomuenenuil

Pewenue xauecmeernnbix 362()61‘!, mpe6yi0u;ux NPUMEHEHUA
3HAHUU NO meme ((afleKmPOMaZHun’IHble KONeOaHus».

Mexannueckue M 3JIEKTPOMATHUTHbIE BOJIHBI 5/10

MexaHnndeckue BOJIHBI, YCIOBHS UX pacnpocTpaHenus. [lonepeunsie

U TIPOJI0JIbHBIE BOJIHBI. [lepros, CKopoCTh pacipOCTPaHEHUSI U TUHA BOJIHBL.
CBoiicTBa MEXaHUYECKHUX BOJH: OTpakeHUE, IpeIoMIIeHHe, UHTeppepeHIIHs
U AUQpaKims.

3Byk. CropocTh 3ByKa. ['pomkocTh 3ByKka. BeicoTa ToHa. TemOp 3ByKa.
[ITymoBoe 3arpsi3HEHNE OKPYKAIOILEN CPEBI.

H3yuenue pacnpocmpanenus 36yKo8bixX 80IH 8 3AMKHYMOM
npocmpancmee.
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Pewenue 3a0au

ObvscHenue 0CHOBHBIX NPUHYUNOE OellCEUS MEXHUYECKUX
VCMPOUCM8 U MEXHOI02UYECKUX NPOYECCO8, MAKUX KAK:
MY3bIKANbHbLE UHCIMPYMEHMbL, PAoap, paouonpuémuux,
menesusop, aumenna, menepon, CBY-neus, ynompasgykosas
OUACHOCMUKA 8 MEXHUKe U MeOUlyUuHe.

OJNEKTPOMAarHUTHBIC BOJIHBL. YCIIOBUS U3IYyYCHHsS IIEKTPOMATHUTHBIX BOJIH.
CBoliCcTBa 21EKTPOMArHUTHBIX BOJH: OTPAKEHUE, IIPETIOMIIEHUE, MTOJIIpU3aLus,
uHTephepeHys U Audpakiys. B3auMHasi OpUEHTAllUsl BEKTOPOB

B DJIEKTPOMAarHUTHOM BOJIHE.

[IIxana smeKTpoMarHuTHHIX BOJIH. [[puMeHeHne 371IeKTPOMAarHUTHBIX BOJIH
B TEXHUKE U OBITY. TeXHUUECKUE YCTPOIMCTBA M IPAKTUYCCKOE PUMEHECHHE:
MY3bIKaJIbHbIE THCTPYMEHTBI, pajap, paaAuonpuéMHUK, TEIIEBU30p, AaHTEHHA,
tenedon, CBU-meup, ynpTpa3BykoBas TMarHOCTUKA B TEXHUKE U METUIINHE
[TpuHIMIIBI paANOCBA3U U TeJIeBUACHUS. Paguonokarus.

Pewenue kxauecmsennwix 3620611{, mpe6yi0u;ux NPpUMEHEHRUA
3uanul no meme «Mexanuueckue u NleKmpomacHunttvle
BOJIHbLY

Pewenue kxauecmeenHwvix 361061’{, mpe6yiou;ux npumerneHusl
3Hanul no meme «Mexanuueckue u INNEKMPOMACHUNTHbLE
BOJIHbL)

Yempoiicmeo u npunyun pabomul npocmetiuie2o
paouonpuemMHuKa

Ontuka 10/25

[IpsamonrHENHOE pacIpOCTPaHEHHE CBETA B OMHOPOIHOMU cpene. JIyu ceera.
TouyeyHbI1 UCTOYHHK CBETA.

OTpa)KCHI/Ie cBeTa. 3aKOHBI OTpaXXCHUA CBCTA. HOCTpOCHI/Ie 1/1306pa>1<eH1/1ﬁ
B IIJIOCKOM 3CpKaJIC.
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Habnooenue onmuyeckux sagnenull, npogedenue KOCEeHHbIX
usMepeHutl, UCcie008aHus 3a8UCUMOCMEN PUUYECKUX
BENUYUH U ONBIMOB NO NPOBEPKE NPEOTONCEHHOU CUNOMe3bl
npu U3yyeHuU s181eHUll NPeloMIeHUs. C8ema HA SPpanuye
pasoena 08yx cpeo, NpellomiieHus ceema 8 coouparoujeti

u pacceusarowell TUH3AX, BOIHOBbIX CGOUCME C8emd.

Ilocmpoenue u pacuém uzobpasicenuii, co30a8aemulx
NIOCKUM 3ePKALOM

Copepuueckue 3epxana

[Tpenomienue cBeta. 3aKOHBI MPEJIOMIICHHUS CBeTa. AOCONIOTHBIH OKA3aTeNb
HPETIOMIICHUSL.

Hucnepcus ceera. CiioxxHbI cocTaB 6enoro ceera. L{ser.
[TonHoe BHYTpeHHEe oTpakeHHe. [IpeaenbHbIid yroi MoJHOro BHYTPEHHETO
OTPaAKECHHUS.

Jlabopamopnas paboma Ned «Hzmepenue nokaszamens
NpeloMIeHUs CIEeKAa)

OmmnocumenvHuill noxazamensv npeiromaenus. [locmosncmeo
Yacmomul ceema u COOMHOuEHUe OJIUH B0JIH NPU NEPexooe
MOHOXPOMAMUYECKO20 C8ema Yepe3 cpaHuyy pasoeid 08yx
ONMU4eCcKux cpeo.

Xoo nyueti 6 npusme.

Cobuparommue U paccenBaronye JHH3bL. ToHKas nH3a. POKyCHOE paccTosHIE
Y ONTHYECKasi CUJIa TOHKOH JIMH3BL.

dopMyra TOHKOH JIMH3bI. YBEIUYEHHUE, 1aBAEMOE JIMH301

Jlabopamopnas paboma Ne5 «Onpedenenue onmuyeckotl
CUTIBL U (POKYCHO20 PACCMOSIHUSL COOUPAIOUfell TUH3bLY

3asucumocmsv hoxkycHo20 paccmosanus MoHKou cghepuieckou
JIUH3bL OM e€ 2eomempuu U OMHOCUMENbHO20 NOKA3AMels
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npeilomMilEeRUA.

Xo0 nyua, npowedweco 1uH3y no0 NPOU3BOIbHLIM YelOM K €€
2nasHol onmuyeckou ocu. Ilocmpoenue uzobpasicenuti mouxku
U ompesKa npsiMoll 8 COOUPAIOWUX U PACCEUBAIOUSUX TUH3AX

U UX CUCeMaXx.

OnTuueckue npudopsl. Pazpemaromnias cnocodHocTh. [11a3 kak onTuueckas
cUCTEMa.
IIpenenbl NPUMEHUMOCTH T€OMETPUUYECKOM ONTHKHU.

TexHuueckue ycTpoiicTBa U TEXHOJIOTUYECKUX MPOIECChl: OYKH, JIyNa, MEPUCKOII,
¢doroarmapar, MUKPOCKOII, TPOSKIIMOHHBIH armapar, IpOCBETIICHUE ONTHKH,
BOJIOKOHHAsI ONITHKA, JUPPAKIIMOHHAS PEHIETKA .

Hpoceemﬂ E€HUue onmuku

Ilocmpoenue u pacuém uzodpasicenuii, co30a8aemulx
NAOCKUM 3€PKAIOM, MOHKOU JIUH3OMU.

Pewenue kxauecmeenHwvix 36[061’{, mpe6y}0u;ux NPpUMEHEHUA
3uanutl no meme « Onmuxay

Bonnosas ontuka. MaTepdepenius ceera. KorepeHTHbIE MICTOYHUKH. YCIOBUS
HaOJI0/1IeHN MAaKCUMYMOB U MUHUMYMOB B MHT€P(EPEHIIMOHHON KapTUHE OT ABYX
KOTePEHTHBIX UCTOUYHHUKOB. [IprMeph! Kilaccuueckux NHTEP(HEPEHLIMOHHBIX CXEM.

Hudpaxmus ceera. udpakunonHas pemérka. YcioBue HaOMIOAeHUS TNIaBHbBIX
MaKCHUMYMOB TpH MaJJ€HUH MOHOXPOMAaTHUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO
pem€Tky. [lonsipusanus ceera

Jlabopamopnas paboma Ne6 « Uzmepenue Onumnvl c6emoesoti
BOJIHbBI »

Obvsicnenue ocobennocmeti NPOMeKaHusi ONMULECKUX
A61eHull: uHmeppepenyuu, ougdparyuu, oucnepcuu, HOIHO20
BHYMPEHHE20 OMPANCEHUSL.

Pewenue pacuémuulx 3a0ay ¢ 1610 3a0AHHOL U HEABHO
3a0anHOU PU3UYecKoU MOOENbIO C UCNONb308AHUEM OCHOBHBIX

59




3aKoH08 u gpopmyn no meme « Onmuxay

OcCHOBBI CIeNUAIBHON TEOPUH OTHOCUTEJIbHOCTH 4/5

I'panuIBl IPUMEHUMOCTH KJIACCHYECKON MeXaHMKU. ITocTynarel cienyanbHON
TEOPUU OTHOCUTEIIBHOCTH.

OTHOCHUTEIBLHOCTh OJJHOBPEMEHHOCTH. 3aMeJIJIEHUE BPEMEHU U COKpAIICHUE
JUIAHEL.

IIpocmpancmeenno-epemennoli unmepeal. Ilpeobpasosanus
Jlopenya. Ycnosue npuuunnocmu.

Ilpakmuxym
Ipakmuxym
DHeprus U UMIYIbC PENATUBUCTCKON yacTULbl. CBSI3b MAcChl C IJHEPrUen
Y UMIYJIBCOM PEJISITUBUCTCKON YaCTHUIIbl. DHEPIUs OKOSI
TexHuyeckne ycTpoucTBa U TEXHOJIOIMYECKUE ITPOLIECCHI: CITyTHUKOBBIE
MIPUEMHUKH, YCKOPUTEIH 3apSKECHHBIX YaCTHL]
[IpakTukym
[IpakTHKyM

UlaGoparopHas pabota

KsanTtoBas ¢pusmnka 15/25
KopnyckyasipHo- BosiHOBO# Ayaausm 6/15

PaBHOBecHOE TeTIOBOE M3NTydeHHE (M3TydeHHE aOCOMOTHO YEPHOTO TEA).
I'unore3a M. I1naHka o KBaHTax.
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@DOTOHBI. DHEPTHs U UMITYITHC (POTOHA.

3axon cmewenusn Buna.

Obvsichenue 0CHOBHBIX NPUHYUNOB OeUCMBUSL MEXHUYECKUX
yempouicme, makux Kak: cnekmpomemp, ¢oomoanemenm,
gomooamuux, myHHeIbHLII MUKPOCKON, COTHEYHAs bamapest,
€6emoouo0.

Pewenue pacuémnuix 3a0au ¢ A6HO 3a0AHHOU U HEABHO
3a0anHOU PU3UYECKOU MOOENbIO C UCNONb308AHUEM OCHOBHBIX
3aKoH08 u opmyn no meme «Keanmosvie a61eHUsA».

®otoaddext. OnpiTol A. I. Cronerosa. 3akoHbsl hoTodPdeKTa.

VYpaBuenue DitnmreriHa s Goroaddexra. «Kpacnas rpannna» poroaddexra.

Onpeodenenue ycnosuti NPUMEHUMOCMU K8AHMOBOU MOOelU
ceema.

Ananusz K6aHMOBLIX NPOYECCO8 € UCHONLIOBAHUEM YDABHEHUS.
Duinwmetina ona homoaghghexma, npunyuna coomuouieHul
Heonpeoenénnocmu I elizenbepea.

Pewenue xauecmeernnbvix 361()61‘!, mpe6yi0u;ux NPpUMEHEHUA
3nanul no meme «Keanmoasnle s6ienusy.

JlaBneHue cBera (B YaCTHOCTH, AABJICHUE CBETA Ha aOCOIIOTHO MOMIONIAIOIILYTO
1 abCONIIOTHO OTpaskarolyto nosepxHocTh). Onbithl I1. H. JleGenena.

TexHuyeckne ycTpocTBa M TEXHOJIOTMYECKUE ITPOLIECCHI: CIIEKTPOMETP,
¢doroanemeHT, HOoTONATUNK, TYHHEIBbHBII MUKPOCKOII, COJIHEUHAas Oarapes,
CBETOHON
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Bonnosvie ceoticmea uacmuy. Bonnwl 0e bpoiina. [{huna
sosHbl Oe Bpoilns u pazmepvl 0do1acmu 10KaIU3ayuu
osudicyupelics wacmuysl. KopnyckynsapHo-601H0B0U OYaIU3M.

Huppaxyus s1eKkmpoHos Ha KpUCmaiiax.
Cneyugura usmepenuii 8 mukpomupe. CoomuouieHust
Heonpedenénnocmell I elizenbepea

Pewenue kxauecmesennwix 3a0aq, mpe5yi0u;ux NpuUMeHerusl
3uanull no meme «Keanmoesuvie senenusy.

duzuka aroma 4/5

OmnBITH IO UCCTIEIOBAHUIO CTPOCHHUs aroMa. [1manerapHas Moieb atoma
Pezepdopna.

IToctynarsl bopa. U3nyuenue u nomoieHue (OTOHOB MpH MEPEX0Jie aToMa
C OJJHOTO YPOBHS SHEPTUU Ha APYToi.

AHanus KeaHMOBLIX NPOYECCO8 HA OCHOBE NEPBO2O U BMOPO20
nocmynamos bopa

Ipaxmuxym
Ipaxkmuxym
Bunel ciektpoB. CriekTp ypoBHEH 3HEpruu aroma Bo10po/a.
CIIOHTaHHOE ¥ BBIHY)KJIEHHOE U3JIyYEHHUE CBETA.
TexHuyeckne yCTpoucTBa U TEXHOJIOTHUECKHUE TIPOLECCHI: CIIEKTPAJIbHBIN aHAJIN3
(criekTpocKoI), Ja3ep, KBAaHTOBBIN KOMITBIOTED
[IpakTukym
[IpakTukym

JlaGoparopHast paboTta
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®du3nKa aTOMHOTO SIAPA M JIeMEeHTAPHBIX YacTul 5/5

Hyxnonnas moznens sigpa I'eitzendepra—lBanenko. 3apsa sapa. MaccoBoe 4uciio
siapa. M3oTorbl.

PannoaktuBHOCTh. Anb(a-pacmaj. IISKTPOHHBIA U TO3UTPOHHBIN OeTa-pacma.
["amMMma-u3nydenue.

Ilpakmuxym

Ilpaxkmuxym

Pewenue 3a0au

DHeprus CBSA3M HYKJIOHOB B sijipe. SnepHbie cuibl. Jledekt maccel saapa. SnepHbie
peakuuu. JleneHue u CUHTE3 saep

SAnepusbie peaktopsl. [Ipobiaemsl yripaBisseMOro TEpMOsSIEPHOTO CUHTE3A.
OKOJIOTUYECKUE aCTIEKThI PA3BUTHUSA SIACPHON SHEPIETUKHU.

Ilpaxkmuxym

Ipaxmukym

Pewenue 3a0ay

MeToabl perucTpanu U UCCIEA0BAHUS MIEMEHTAPHBIX YaCTHLL.
@yH/1aMEHTAJIbHBIEC B3aUMOJICHCTBHS. baprOHBI, ME30HBI U JIEITOHBI.
[IpencraBnenne o CranmaptHoil Mmogenu. KBapk-Imt0OHHAsE MOZIEb apOHOB.
®uzuka 3a npenenamu CrannapTHo Moaenu. TéMHas Martepus U TEMHAs YHEPTHUs.
EnuncTBO Qusnueckoil KapTUHBI MUpA.
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TexHHYEeCKHE YCTPOKUCTBA U TEXHOJIOTMYECKUE ITPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, simepHblit peakTop, TEpMOsACPHBIN peakTop, aToMHass bomoa,
MarHUTHO-PE30HAHCHAs! TOMOTpadus

Tpakmuxym

Ipaxkmuxym

Pewenue 3a0au

JJIeMeHThI ACTPOHOMMH U acTpodusuxu 7/12

Mertonp! acTpoHOMHYECKHX HccnenoBaHui. COBpeMEHHBIE ONITHYECKUE TEIECKOIIH,
paaHOoTeNeCKOIbl, BHEaTMOC(hepHas aCTPOHOMUSL.

Bun 38é3mH0T0 HeOa. Co3Be3 s, SpKUE 3BE3MBI, INIAHETHI, UX BUIUMOE JBHKCHHUE.

Omanvt pazeumus acmpornomuu. Ilpukiaonoe u
MUPOBO33pEHUecKoe 3HayeHue acmpornomuu. Ilpumenumocmo
3aKOH08 (hu3uKU OJis1 00BACHEHUSL NPUPOOLI KOCMUYECKUX
00beKMOo8.

OcHosnvie cozse30us CesepHo2o nomyuwapus u sipKue 36e30bl

Ponv acmponomuu 6 cospemennoii kapmune mupa, 6
NpaKmu4ecKoll 0esmenbHOCmU 4enoseKa u OaibHeuuem
HAYYHO-MEeXHUYECKOM Pa36umuu.

ColHeuHas cUCTEMa.

Comare. Conmaednas akTuBHOCTh. VlcTounuk sHeprun CoiHIa U 3BE3.
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3BE31BI, X OCHOBHBIC XapaKTePUCTHKU. J{marpaMma «CreKTpaIbHBIA KJIace —
CBETUMOCTB». 3BE3/IbI INIABHOM MOCJIEI0BATEILHOCTH. 3aBUCUMOCTD «Macca —
CBETHIMOCTB» JUIS 3BE3]I TIIABHOH MOCIEIOBATENHHOCTH. BHyTpeHHee cTpoeHune 3BE3 .

Ilpakmuxym

Tlpaxmukym

Obobwenue u cucmemamuzayus COOEPHCAHUsL pa30enos8
Kypca «Mexanuxay,

CoBpeMeHHbIE MPEACTABICHUS O TIPOUCXOKICHUH U 3BOIIoNMK CONHIIA U 3BE3M. DTarbl
JKU3HHU 3BE3I.

Mnieunslii [1yTe — Hama 'anaktuka. [lonoxxenue u npuwxenue Connuna B ['anaktuke. Tumsl
rajakTuK. PaguoranakTuky u kBasapsl. UEpHbBIE ABIPHI B ApaxX ralakTHK.

Obobwenue u cucmemamu3ayusi COOePAHCAHUsi pazoenos
Kypca «Mexanuxkay,

Obobwenue u cucmemamu3ayusi COOEPHcaAnUs paz0enos
Kypca «Mexanuxay,

Obobwenue u cucmemamu3ayusi COOEPHcaAnUs paz0enos
Kypca «Monexynapuas gpusuka u mepmoOUHAMUKA,

Bcenennas. Paciiupenne Beenennoii. 3akon Xa66:ma. Pa3zberanue ranakruk. Teopust
Bonbiioro B3peiBa. PennkToBoe n3nyueHue.

MacmrabHast cTpykTypa Beenennoii. Meraranaktuka.
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Hepeménnsie mpodiaeMbl aCTPOHOMUH

Obobwenue u cucmemamuzayus COOEPHCAHUsL pa30eios
Kypca «Monexynsapuas gpusuka u mepmoOUHAMUKAY,

ObobWenue u cucmemamu3ayusi COOePIHCAHUsi pazoenos
Kypca «Monexynsapuas (pusuka u mepmoOUHAMUKAY,

Ilpumenenue ocHosononazarOwux acmpoHOMUYECKUX
NOHAMUL, 3AKOHO8 U Meopull 0 AHAAU3A U 0ObACHEHUS
@usuneckux npoyeccos, NPOUCX0OAUWUX 8 36€30AX, 8 36E30HbIX
cuUCmemax, 8 MeNceaiaKmuiecKkoll cpeoe, O8UNCEHUs.
HebecHbIX mell, 28010yuUU 36¢30 U Beenennoti

O0001IeHrE U CUCTEMAaTH3aIMs COJEpKaHus paszelia Kypca « MexaHuKa»

O60011eHre U cHCcTeMaTH3allus COJIEpKaHus paszena Kypca «MosekynspHas puszuka
" TCPMOJNHAMUKAY

Obobwenue u cucmemamu3ayusi COOEPHcaAnUs paz0enos
Kypca « DneKkmpoouHamMuray

ObobWenue u cucmemamu3ayusi COOePAHCAHUsi pazoenos
Kypca « DneKkmpoouHamMuKa

ObobWenue u cucmemamu3ayusi COOEPAHCAHUsl pazoenos
Kypca « neKkmpoouHamuray

Pe3zepn

Peseps
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