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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (Qu3uke Ha ypoBHE cpeAaHero oOiero o0pa3oBaHUS
pa3zpaboTaHa Ha OCHOBE IOJOKEHHUW M TpPeOOBaHUI K pe3yibTaTaM OCBOEHUS
OCHOBHOM o0Opa3zoBaTeabHOM mporpammbl, mpeactaBieHHbx B OI'OC COOQO, a
Takke ¢ yudérom denepaibHoi pabodeil mporpaMMbl BocnuTaHusi U Kouuenuu
npenojaBanus yueOHoro npeamera «dusnka» B 00pa3oBaTeIbHBIX OpraHU3alMIX
Poccuiickoii  ®enepanuu,  peaqu3yOIIMX  OCHOBHBIE  00pa30BaTeNIbHBIC
IPOTPAMMBI.

[Tporpamma no usuke onpeaenser o0I3aTeNHHOE MPEIMETHOE COIEPKAHNE,
yCTaHaBJIMBAET PEKOMEHIYEMYIO MOCIE0BATEIbHOCTh U3YUCHUSI TEM U Pa3/esioB
y4eOHOro mpeaMera ¢ y4€TOM MEXMPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3EH,
JOTUKK y4eOHOTrO TpOoLecca, BO3PACTHBIX OCOOCHHOCTEH  OOy4YaroIMIMXCA.
[Iporpamma 1o ¢wu3uke maér mpencTaBieHHWE O IENAX, COJACpPXKAHWUHU, OOIen
cTpareruu OOydYeHMs, BOCHUTAHUS H Pa3BUTHUS OOYyYaIONMIUXCS CpeACTBAMU
yueOHoro npeamera « Ou3nka» Ha yriiyoJI€HHOM ypOBHE.

N3yuenne kypca (Quinku yriyOJEHHOTO YPOBHSI TMO3BOJISIET pPEaM30BaTh
3a7a4i MPOPEeCCHOHANBHON OPUEHTAINH, HAMPABICHO HA CO3JaHUE YCIOBHUM AJIs
MPOSIBJICHHSI CBOUX HMHTEIUICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH Ka)IbIM
oOydJaronumcsi, KOTOpble HEOOXOAMMBI JUIsl TPOJOJDKEHHUS O00pa3oBaHUS B
opraHuzanusXx MNpo(ecCHOHANBbHOTO O00pa30BaHUS IO Ppa3JIMYHBIM  (PU3KKO-
TEXHUYECKUM U MHKCHEPHBIM CICIIUATBLHOCTSIM.

B mnporpamme mo (¢u3MKe ONPEACNAIOTCS IIAHUPYEMBIE PE3yIbTaThl
OCBOEHHUS Kypca (PU3MKH Ha YpPOBHE CPEIHETO 00IIero o0pa3oBaHus: JUMIHOCTHBIC,
MeTanpeJMeTHbIle, TNpeaMeTHble (Ha  yrayoméHHom  ypoBHe).  Hayuno-
METOJ/IOJIOTHYECKON OCHOBOW JJisi pa3pabOTKu TpeOOBaHMM K JUYHOCTHBIM,
METAnpeJMETHBIM M TPEAMETHBIM pe3yJIibTaTaM OOYYaroIIMXCs, OCBOMBIIIHX
mporpaMMmy 10 (QU3MKE HAa YPOBHE CpEAHEro o0mero oOpa3oBaHus Ha
yTIyOJIEHHOM YPOBHE, SIBJISIETCS CUCTEMHO-IESITEIbHOCTHBIN MOIXO/.

[Tporpamma 1o pu3rke BKIIOYALT:

IUTAHUPYEMBIC pPe3yJIbTaThl OCBOCHHS Kypca (QU3MKH Ha yriyOoJa€HHOM
YpOBHE, B TOM YHCJIC TIPEIMETHBIC PE3YJIBTATHI 110 TO/1aM O0YUYEHUS;

conepxkaHue yueoHoro npeamera «Du3nkay mo rogam o0ydeHHs.

[Iporpamma 1o Qu3Mke WMeeT NPUMEPHBIA XapakTep U MOXKET OBITh
UCIOJIb30BaHA YUUTEIAMU (DU3UKHU JUIsl COCTABIICHUS CBOUX pab0OYHX MPOrpamM.

[Tporpamma mo ¢u3vMKe HE CKOBBIBACT TBOPUYECCKYIO HHHUITMATHBY YUUTEIICH U
MPEIOCTABISECT BO3MOXHOCTH [UJIS pEaTU3alUHi  PA3IUIHBIX METOJIUYECKHUX
MOJXO/I0OB K TpernojiaBaHuio (U3uku Ha YriayOJIEHHOM YPOBHE MpPH YCIOBUU
coXpaHeHUs 00s13aTeIbHOM YacTu coiepKaHus Kypca.



dusznka kak Hayka O HamOojee OOIMX 3aKOHAaX MPHUPOABI, BBICTYNas B
KayecTBe y4eOHOro MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJl B CUCTEMY
3HaHUU 00 okpysxaromieM Mupe. LIkonpHbIN Kype pU3NKu — cucTeMooOpa3yroImui
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3MYECKUEe 3aKOHBI
JexXaT B OCHOBE TIPOIIECCOB U SIBIICHHMM, M3y4aeMbIX XHUMHEH, OHUOJOTHEH,
dbu3mdyeckoir reorpadueii W - acTpoHomueid. Mcmonp3oBaHHE HW - aKTHBHOE
OpUMEHEeHUuEe (U3NYECKUX 3HAHUM ONpEeNeNniIo Xapakrep M OypHOe pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTUH B c(epe DSHEPreTUKH, TPaHCIOPTa, OCBOCHMS
KOCMOCA, TOJIyYEHUsI HOBBIX MaTEpPHAJIOB C 3aJaHHBIMH CBOWCTBaMu. M3ydyeHue
¢u3MKK BHOCUT OCHOBHOM BKJaa B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOMH
KapTHUHBI MUpa oOydaromierocs, B (opMHUpOBaHUE YMEHHUI NMPUMEHSATh HayYHBIN
METO/]] TO3HAHUS MTPH BBIITOJIHEHUU UMH Y4€OHBIX UCCIIEIOBAHUM.

B ocHOBY kypca (u3nku Ha ypoBHE CpelHEro o01ero oopa3oBaHus MOJI0KEH
pAX Uael, KOTOPhIE MOKHO PACCMATPUBATh KaK MPUHIIMIIBI €70 TOCTPOCHHS.

Hoea uyenocmmnocmu. B COOTBETCTBUH C HEU KypC SBIETCS JIOTMYECKU
3aBEpUIEHHBIM, OH COACPKHUT MaTepHUa U3 BCEX pa3/ieloB (PU3HUKH, BKIIOYAET KaK
BOIPOCHI KJIACCUUECKOM, TaK U COBPEMEHHOMN (PU3UKH.

Hoea cenepanuzayuu. B cOOTBETCTBUUM C HEW MaTepuasl Kypca (pu3uku
0o0beMHEH BOKpPYr ¢u3nueckux Teopuil. Benmymmm B Kypce sBisercs
(dopMupoBaHUE MPENCTAaBICHUM O CTPYKTYPHBIX YPOBHSX MAaTe€pHH, BEIIECTBE U
ToJIE.

Hoea cymanumapusayuu. EE peamusanys NPeIoNaracT HCIOJIb30BAHUE
TYMAHUTAPHOIO MOTEHIMaNa (PU3NYECKOM HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
¢uzukn ¢ pasBuTHeM oOOIIecTBa, a Takke C MHPOBO33PEHUYECKUMH,
HPAaBCTBEHHBIMH U SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuknaonoii nanpaenennocmu. Kypc buszuku yriyOoaéHHOTO ypOBHS
IIPEAIOoaraeT 3HaKOMCTBO € IIMPOKMM KPYIOM TEXHHUYECKUX M TEXHOJOTHYECKHX
IIPUJIOKEHUM H3YyYEHHBIX TEOpUM M 3akOHOB. [Ipum sTOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA W COBPEMEHHBIE TEXHHUYECKHE YCTpPOICTBa, U
TEXHOJIOTUH.

Hoea 3xonozuzayuu peansyercs IOCPEACTBOM BBEICHUSA DIIEMEHTOB
colepKaHUs, TMOCBSIIEHHBIX SKOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKH W TEXHOJIOTMH, a Takke O0O0CYKIEHUs
npo6JieM paloOHAIBHOTO MPUPOIOTIONH30BAHMS U SKOJIOTMUECKOI 0€30MacHOCTH.

OcBoeHue coaepKaHusl MPOrpaMMbl 10 (PU3UKE AOKHO OBITH IOCTPOEHO Ha
IOPUHLIMIIAX CUCTEMHO-JIEATENBHOCTHOrO noaxona. s ¢usuku peanusanus 3THUX
IPUHIIMIOB 0a3UpyeTcsl Ha UCMOIb30BAHUM CAMOCTOATENBHOTO 3KCIEPUMEHTA KaK
MIOCTOSTHHO JIeHcTByIommero Qakropa yudebHoro mpouecca. s yrayO0iaéHHOro
YPOBHA — OTO CHUCTEMa CaMOCTOSTEIBHOIO YYEHHUYECKOrO0 DKCIIEPUMEHTA,



BKJIIOUYAIOUIETO (DpOHTAJIbHBIE YYCHHUYECKHUE OIBITHI MNP HW3YYEHUH HOBOTO
MaTepuaia, JjabopaTopHbie paboThl U PabOThI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanuzauuu (QU3MYECKOro NpakTUKyma. B mepBom ciydae
IPaKTUKYM mpoBoAuTcs 100 B KoHue 10 m 11 kimaccos, 1Mb0 mocie mepBoro u
BTOPOrO0 TOJYTOAUMH B KaXIOM M3 3THX KiaccoB. Bropoil cmocod — 3T0
UHTErpanusi paboT MpakTUKymMa B CHUCTEMY JabOpaTOpHBIX padoT, KOTOpHIE
IPOBOJASTCS B Ipoliecce u3ydeHus paszzaena (temsl). IIpu sTom mon paboramu
IPAKTUKyMa MIOHUMAETCsl CaMOCTOSATENbHOE MCCIIEI0BAaHUE, KOTOPOE IMPOBOAUTCSA
110 PyKOBOJCTBY CBEPHYTOr0, 0000IIEHHOTO BU/1a O€3 MOIIAroBOM HHCTPYKLUU.

B nporpamme mo (¢u3MKe cuUCTeMa YYEHHYECKOTO 3KCIEpUMEHTAa,
7abopaTOpHBIX padOT M MPaKTUKyMa MPEACTaBIICHA €IWHBIM mepeuHeM. Bwidop
TEMATUKU Il 3TUX BUJOB YUYEHHYECKUX MPAKTUYECKUX pabOT OCYLIECTBISAETCS
y4acTHUKaMU 00pa30BaTEIbHOrO MpoLecca UCXOAS U3 OCOOCHHOCTEN OYPOYHOTO
IUTAHUPOBAaHUS W OCHalleHusi kabuHeta Qusuku. [lpu sTomM obecneunBaeTcs
OBJIaJIcHHE OOYYaIOUIUMHCS YMEHUSMU TMPOBOJUTH TNPAMBIE U KOCBEHHbBIC
U3MEPEHMs], HUCCIIEIOBAaHUS 3aBUCUMOCTEN (DU3MUECKUX BEJIMYUH U IMOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHHWE YAENSETCS PEUICHUIO PACYETHBIX M Ka4eCTBEHHBIX
3agad. [lpu 3TOM nms pacu€THBIX 3a7ad MPUOPUTETOM SIBISIOTCS 3a7add C SBHO
3aJJaHHOW M HESIBHO 33JaHHON (PU3MUECKON MOJENBIO, MO3BOJISIONINE MPUMEHSIThH
U3yYEHHbIE 3aKOHBbl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paszieiia Kypca, Tak U
UHTETpUPYs IPUMEHEHNE 3HAHUN U3 pa3HbIX pa3zfenoB. [[isi KauecTBEHHBIX 3a4a4
NPUOPUTETOM SIBIISIOTCA 3aJaHusi Ha OOBSACHEHHWE/TIpelcKa3aHhe MPOTEKaHUs
bu3nYecKuX SBICHUN U MPOIECCOB B OKPYXKAIOMIEH KU3HH, TPeOyroue BrIOOpa
$uznyeckoil MoAeNu sl CUTYalluu PAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanmsimu DPI'OC COO k MarepuaibHO-
TEXHUYECKOMY O0O€CIeUeHHI0 Y4YeOHOro mpouecca Kypc (U3MKH YIiIyOJ&éHHOro
YPOBHS Ha YPOBHE CpeHero o01ero 00pa3oBaHusl JOJDKEH U3Y4aThCsl B YCIOBUSIX
npeaMeTHoro kabuHeTa. B kabuHere ¢U3MKH JOHKHO OBITH HEOOXOIUMOE
n1abopaTtopHoe O0OpYyIOBaHUE JAJsl BBINOJHEHMS] YKa3aHHBIX B Iporpamme IO
(¢u3MKe YYEHHMYECKHX OIBITOB, Ja0OpaTOPHBIX pabdOT U paboT MpakTUKyMa, a
TaK)Xe JIEMOHCTPALIMOHHOE 000pyAOBaHHE.

JlemoHCcTpanmoHHOe o0OopyaoBaHue (opMupyeTcs B COOTBETCTBUU C
OPUHLIAIIOM MHHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHEeYMBAaeT IOCTAHOBKY
NEPEeUYUCIICHHbIX B IporpamMme Mo (PU3MKE KIIOYEBBIX JEMOHCTpaluil A
UCCIICJIOBAHMSI  U3yYaeMbIX SIBIEHHMH M  IPOLECCOB, OMIUPUYECKUX U
(dyHIaMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHU.

JlaGoparopHoe o0OOpyAOBaHWE ISl YUYEHHYECKHX MPAKTUYECKUX pPadoT
(dopMupyercss B BHJI€ TEMaTHYECKHMX KOMILIEKTOB M OOECIeYMBaeTCsl B pacuére



OJIHOTO KOMIUIEKTa Ha JBYX oOydaromuxcsa. TeMaTu4ecKue KOMIUIEKTbI
Ja00paTopHOTO OOOPYIOBAHUS JOKHBI OBITh TOCTPOSHBI HAa KOMIUICKCHOM
UCIOJIb30BAaHUU AHAJIIOTOBBIX U HUMPOBBIX IMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX TaOOPATOPUHL.

OCHOBHBIMHM LIEJIAIMH U3y4€HUs (PU3UKHU B 001IEM 00pa30BaHUU SABJISIOTCS:

dbopMHupoOBaHWEe WHTEpPECa € CTPEMJICHUS OOyYaromuXxcsi K HaydHOMY
U3YYCHUIO TPUPOJABI, PA3BUTHE WX HHTEIUICKTyaIbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEIA;

pa3BUTHUE TPEACTABICHUM O HAYYHOM METOJE TMO3HaHus U (PopMHUpOBaHUE
HCCIIEIOBATEIBLCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBIICHUSIM;

dbopMHUpOBaHrE HAYYHOTO MHPOBO33PEHHS KaK pe3yJibTaTa M3y4YeHHs] OCHOB
CTpOeHUs MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

dbopMHpoBaHrE YMEHUN OOBSICHATH SIBJICHUS C UCIOJIb30BaHUEM (DU3HUUECKUX
3HAHUHW U HAYYHBIX JOKA3aTEIbCTB;

dbopMHupOBaHUE TPEACTABICHUA O POIM (PU3UKU IS PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE peICTaBICHUN 0 BO3MOYHBIX chepax Oyy1iei
npoeCCUOHANILHON  JIESITEIbHOCTH, CBSI3aHHBIX C (U3UKOW, MOJATOTOBKA K
JajabHelIeMy 00yUYeHHIO B 9TOM HalpaBJICHUU.

JlocTmxeHre 3TUX Leleld 00ecreuynBaeTCsl PelIeHuEM CIEAYIOMUX 3a/1a4d B
nporiecce u3ydeHus Kypca GU3uKH Ha YPOBHE CpeTHEro 00IIero oopa3oBaHus:

NpUOOpPETEeHNE CUCTEMbI 3HAHUN 00 00IUX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUsAX,  BKJIOYas  MEXaHWKY,  MOJICKYJSpHYHO  (DU3HUKY,
IEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U DJIEMEHTHI aCTPO(PU3HKHY;

dbopMHUpOBaHUE YMEHHI MTPUMEHATh TEOPETUUECKUE 3HAHUSA 111 O0BSICHEHUS
bu3nueckux SIBICHUN B MPUPOJE W JUISI NPUHSTHS TPAKTUYECKUX DEIICHUN B
MOBCEAHEBHOM JKU3HU;

OCBOEHHE CIIOCOOOB PEIICHUS Pa3M4YHBIX 3a7a4 C SIBHO 3aJIaHHOM
bu3nYecKoil MOJAENBI0, 3a/ad, MOAPa3yMEBAIONINX CAMOCTOSTEIHHOE CO3JaHUE
dbu3nueckoil MOJeNH, aJeKBaTHOW YCJIOBHSIM 3ajladyd, B TOM YHCIE 3aJia4y
WHKEHEPHOIO XapaKTepa;

MOHMMaHUuEe (U3MYECKMX OCHOB M TPUHIIUIIOB JCHCTBUS TEXHUYCCKUX
YCTPOMCTB U TEXHOJIOTHYECKHUX MPOIECCOB, UX BIUSIHUS HA OKPYKAIOIIYIO CPELY;

OBJIQJICHUE METOJIAMU CAMOCTOSITEIbHOTO TUIAHUPOBAHUSI U TPOBEICHUS
bu3HUecKuX OKCIEPUMEHTOB, aHalIW3a W HMHTEpIpeTanuu  uHpopmaiuu,
ornpeereHus JOCTOBEPHOCTH MOTYUYEHHOTO Pe3yJIbTarta;

CO3/TaHUE YCJOBUU JUIsl Pa3BUTHS YMEHUN MPOEKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOU EATEIBHOCTH;



pa3BuTHE WHTEpeca K chepam nmpodhecCHOHATBHOU ACITEIBPHOCTH, CBI3aHHON
¢ GUBHKOA.

B coorBerctBun ¢ tpeboBanmsimu DPI'OC COO yriayOnéHHBIA ypOBEHB
u3ydeHus: yueOHoro mnpeamera «®Pus3uka» Ha YpPOBHE CpEAHEro OOLIEro
oOpa3zoBaHusi BbIOMpaeTcs OOYyYaloIMMHUCS, [UIAHUPYIOIIMMHU TPOJOJKEHUE
00pa3zoBaHMs MO CHENUATBLHOCTIM (PU3HKO-TEXHUYECKOTO MPOQHIIS.

Ha u3yuenne ¢usuku (yriayOnEHHBIN ypOBEHb) HA YPOBHE CPEIHETO OOIIETO
obpazoBanus orBoauTcst 340 yacoB: B 10 kmacce — 170 yacoB (5 yacoB B HEJIEIO),
B 11 kimacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipenmaraemerii B mporpamMme 1O (QU3NKE TMepeyueHb JabOpaTOpPHBIX U
MPAKTUYECKUX paldOT SABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEelacT BBIOOD
pOBENCHUsT J1A0OPATOPHBIX pPabOT U OMBITOB C YYETOM MHIWBHUAYaTbHBIX
0COOCHHOCTEH 00yYarOIIMNXCS.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunblii MeTOA MO3HAHUS NPUPOIBI.

®duszuka — pyHIaMeHTanbHas HayKa o npupojae. Hayunslil MeTo mo3HaHus u
METO/IbI UCCIICIOBaHUS (PU3UUECKUX SIBICHUM.

DOKCIEpUMEHT W TEOpHsl B MpoIriecce MOo3HaHus mpuponabl. Habmomenue u
IKCIIEPUMEHT B (hU3UKE.

CriocoObl  m3MepeHust (U3MUECKMX BEJIMYMH (AaHAJOroBble U LU(POBBIC
U3MEPUTEBHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHuid  (U3MYECKUX  BeJIWYMH  (a0contoTHass o
OTHOCHUTEIIbHASA).

MopenupoBanue (pU3NYECKUX SBIICHUNM W MPOILIECCOB (MaTepuabHas TOYKA,
abCoMIOTHO TBEPAOE TENO, HAealbHAs >KUAKOCTb, HJACANbHBIA Ta3, TOYECUHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKoH, rpaHULbl €ro npuMeHuMocTu. dusnveckas
TEOpHsl.

Pons u Mecrto ¢usuku B (GOpPMHUPOBAHUM COBPEMEHHOW HAay4YHOW KapTHHBI
MUpa, B IPAKTUYECKON JEATEIbHOCTH JIFOICH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3mepenue cuiibl TOKAa M HANPSOKEHUS B 1€MW TMOCTOSHHOTO TOKa MpH
MOMOIIIM aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIIBHBIX TPUOOPOB.

3HaKoMCTBO ¢ mudpoBor nabopartopueit o ¢usuke. [Ipumepsr usmepeHus
(bu3HYEeCKUX BEJIIMYUH TP MOMOIIM KOMITBIOTEPHBIX JaTYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanunueckoe ABUKeHHE. OTHOCHUTEIBHOCTb MEXAaHWYECKOTO JBUKEHHS.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHUKHU.

Panuyc-BekTop MarepuaibHOW TOYKH, €ro MIPOECKIMU Ha OCHU CHUCTEMBI
KoopauHat. Tpaekropus.

[Tepemenienne, CKOpOCTh (CpeIHsiE CKOPOCTh, MIHOBEHHAs CKOpPOCTb) H
YCKOPEHHUE MaTepuajbHOW TOUYKHM, UX MNPOEKIUH HAa OCH CUCTEMbl KOOpJHHAT.
CrnoxeHue nepeMeIeHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPAMOJIMHEUHOE JBUKEHUE. 3aBUCUMOCTD
KOOPAUHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEPUAIbLHON TOUKU OT BPEMEHHU U UX
rpaduKu.

CBoOonHoe majeHue. YckopeHue cBOOOAHOro mnaaeHus. JIBuxkeHue Tena,
OpOIIEHHOT0 TOJ| YIJIOM K TOPU30HTY. 3aBHUCUMOCTb KOOPAMHAT, CKOPOCTH U
YCKOpPEHUS MaTepUaIbHON TOUKU OT BPEMEHU U UX TPAPUKH.



KpuBosnmHenHoe  nBWKeHWE. J[BMKEHHE  MaTepUallbHOW  TOYKHA 11O
OKPY>KHOCTH. YTJOBas W JIMHEWHas cKopocTh. [lepuon m wactora oOpaieHus.
[lenTpocTpemuTenbHoe (HOpMaIbHOE), KacaTelbHOE (TAHT€HLIUAIBLHOE) U TMOJTHOE
YCKOpPEHHUE MaTEpUATbHOU TOUKH.

TexHuueckrue YCTpPOWCTBA M TEXHOJIOTMYECKUE IIPOLIECCHL: CIIUIOMETD,
JNBWKCHUE CHApsOB, LEMNHbIE, MIECTEpEHYATHIE W PpPEMEHHBIE NEpeaayd,
CKOPOCTHBIE JIU(PTHI.

Jemoncmpayuu.

Mopenb cucTteMbl OTCUETA, WILTIOCTPALUS KMHEMATHUYECKUX XAPAKTEPUCTUK
JBUKEHUS.

CriocoObI MCClIeTIOBAaHUS IBUKEHUN.

Mnnroctpanyst npenesbHoro nepexoia 1 UsMEpeHue MrHOBEHHOM CKOPOCTH.

[TpeoOpa3zoBanue IBUKEHUHN C UCIIOJIB30BAHUEM MEXaHU3MOB.

[TameHue Tes B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGnronenue nBukeHus Tena, OpPOMIEHHOrO MOJ YIJIOM K TOPHU3OHTY U
TOPU30HTAJIBHO.

Hanpasnenue ckopocTu pu ABUKEHUH 110 OKPYKHOCTH.

[IpeobpazoBaHuEe yIIIOBOM CKOPOCTH B PEIYKTOPE.

CpaBHeHME TIyTEW, TPACKTOPUM, CKOPOCTEH IBHXKEHHUSI OIHOTO U TOTO K€
TeJIa B pa3HbIX CUCTEMAaX OTCUYETA.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmMUKym.

N3yueHre HEpaBHOMEPHOTO ABUKEHHS C LEIbIO ONPEIEIECHUS] MTHOBEHHOM
CKOpOCTH.

N3mepenne yCcKOpeHus IpU NPSIMOJIMHENHOM PABHOYCKOPEHHOM JIBMKECHUH
10 HAKJIOHHOM TIOCKOCTH.

HccenenoBanne 3aBUCMMOCTH IIyTM OT BPEMEHM IIPH PAaBHOYCKOPEHHOM
JBH)KCHUU.

HU3mepenue  ycKOpeHUss ~ CBOOOJHOrO  majeHus  (PEKOMEHJIOBaHO
UCTIOJIb30BaHUE IUPPOBOI Taboparopun).

W3yuyenue nABWXXEHHS Tenla, OpOIIEHHOro Topu3oHTainbHO. [IpoBepka
TUIOTE3bl O MPSAMOKM MNPONOPUHOHAIBHOW 3aBUCUMOCTH MEXKIY HAIBHOCTBIO
IIOJIETA U HAYAJIbHOM CKOPOCTHIO TENA.

MN3yueHne IBHKEHHUS Tella IO OKPYKHOCTHM C ITOCTOSSHHOM MO MOAYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHUMOCTH TepuoAa oOpallleHuss KOHMYECKOTO MasTHUKA
OT €r0 NapaMeTpOB.

Tema 2. lunamuxa.



[lepBbiii 3akoH HprotoHa. HMuepumanbsHbpie cucteMsl oTcuéta. IlpmHumn
oTHocutTenpHOCTH ['anmunes. HenHepuumanbHbple CUCTEMBI OTCUETa (ONpENEIICHUE,
MIPUMEDBHI).

Macca Tena. Cuna. [IpuHIun cynepno3uiuu Cull.

Bropoii 3akoH HproTOHA 111 MaTepraibHON TOYKH.

Tperuit 3axkoH HproTOHA 111 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHUPHOIO TATOTEHUS. OKBHUBAJIECHTHOCTh T'PABUTALUOHHOW H
WHEPTHOM MaccChl.

Cuna TAXKeCTH. 3aBUCUMOCTh YCKOPEHHSI CBOOOJHOTO MAaJEHHUS OT BBICOTHI
HaJ T[IOBEPXHOCTBbIO IUIAHETBI M OT Treorpaduueckoil mupotel. J[BukeHue
HeOECHBIX TeJ U UX cIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMudeckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec tenma, nBuxkyiierocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cuiia TpEHUS CKOJBXKEHUS U CUJIa TPEHUSA
nokos. Koadduuument tpenus. Cuna CONpOTHBICHUS MPH JBWKEHUU Tela B
KUJKOCTH WJIN rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO JABUKEHHUS.

Hasnenue. I'mapocratuueckoe nasinenue. Cuna Apxumena.

TexHu4yeckre yCTpPOMCTBA M TEXHOJOTMYECKHE MNPOLECCHI: MOAIIMITHUKH,
JNBUKECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

Habnronenue ABuXKeHUS Tell B MHEPLUAIbHBIX U HEMHEPLHUAIbHBIX CUCTEMAaX
OTCYETA.

IIpuHIUIT OTHOCUTEIBHOCTH.

Kauenne aByX HWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHUEM OTHOCHUTEJIBHO HEMHEPLIUAIILHON CUCTEMBI OTCYETA.

CpaBHeHUE  pPaBHOACHCTBYIOIIEH  MPUIIOKEHHBIX K TeIy CHUI C
MIPOU3BEACHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B NHEPLIMAIIBHON CUCTEME OTCUETA.

PaBeHCTBO chJil, BOSHUKAIOUIUX B PE3YJIbTATE B3aUMOCHCTBUS TEI.

N3Mepenune Macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM NOAbEME U NaJCHUU.

[leHTpoOEKHBIE MEXaHU3MBI.

CpaBHEHUME CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomut, npaxmuKym.

W3mepenne paBHOJEHCTBYIONIEH CUJ TIPU JABMKCHUHM OpyCKa MO HAKJIOHHOMN
IIJIOCKOCTH.

[TpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHU JBUKEHHUs Opycka IO
HAKJIOHHOH IJTIOCKOCTH HA 33JaHHOE PACCTOSTHHUE OT €ro MAcCHl.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3MHOBOM 00pa3siie, OT uX Jehopmaruu.

N3yueHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKUHYTON 4Yepes
JErkuii OJIOK.

N3mepenue koddduiiieHTa TPEHUs MO BEJIUYMHE YIJIOBOro KoddduimeHta
3aBUCUMOCTH Fp(N).

HccnenoBanne nBrxeHHs: OpycKa MO HAKIOHHOMW IJIOCKOCTH C MEPEMEHHBIM
Kod(ppUIIUEHTOM TpEHHUS.

W3yueHne nBUKEHUS IPy3a HA BaJly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbGcomotHo TBEpHoe Tenmo. IlocTymarenbHOe W BpallaTelIbHOE JIBIKCHHUE
TBEPAOro Tena. MOMEHT CHIIBI OTHOCUTEIIBHO OCH BpaimieHus. [liedo cuibl.
CrnoxeHue cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

VYcnoBus paBHOBECHS TBEPAOTO TeENA.

YcroitunBoe, HeyCTOMUNBOE, O€3pa3TMIHOE PABHOBECHE.

TexHnueckne yCTPOMCTBA M TEXHOJOTHMYECKUE MPOLECCH: KPOHIITEHH,
CTPOUTENBHBIN KpaH, PEIIETYAThIE KOHCTPYKIHUU.

Jemoncmpayuu.

YcnoBus paBHOBECHS.

Bune! paBHOBeCHS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmMUKym.

HccnenoBanne yCJIOBHM paBHOBECHS TBEPAOTO Tela, HMEIOUIETO OCh
BpaLICHUS.

KoHcTpynpoBaHne KPOHIITEWHOB U PACYET CHII yIPYTOCTH.

N3ydyenne ycTOMYMBOCTH TBEPAOIO TEJIA, UMEIOLIErO IJIOMIAAb ONIOPHI.

Tema 4. 3akonvl coxpanenus @ mexaHuke.

NMiynbec MaTepuanbHON TOUYKH, CUCTEMbI MaTEpUaIbHBIX ToueK. L{eHTp mMacc
CHUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBM)KEHUHU LIEHTPa Macc.

NMnynbc CHITBI 1 N3MEHEHHUE UMITYJIbCA TeNa.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE nBMXKEHUE.

MoMeHT umnynbca MarepuanbHOM TOuYku. [IpencraBiieHMe O COXpaHEHUH
MOMEHTAa UMITYJIbCA B IIEHTPAJIbHBIX MOJISIX.

PaGota cunpl HA MaJioM W Ha KOHEYHOM TiepeMmernneHuu. | paduueckoe
IPEICTaBIICHUE PAOOTHI CHIIBI.

MomHOCTb CHIIBL.

Kunernueckass sHeprusi MarepuaibHOW TOYkU. Teopema 00 H3MEHEHUHU
KMHETUYECKOW JHEPIUU MaTEpUaIbHON TOUKH.



[loTeHnnanbHbIE W HENOTEHUMANBHbIC CHWIBL. lloTeHumanbHas »Heprus.
[ToTenmnuanbHas sHEprus ynpyro nedopmupoBaHHOU TpykuHbI. [loTeHImanpHas
DHEPrus Tejla B OJHOPOJHOM TIpaBUTAlMOHHOM Imose. IloTeHuumansHas >HEprus
Teda B TPABUTALIMOHHOM I0JI€ OJIHOPOJHOTO Iiapa (BHYTpH M BHe miapa). Bropas
KOCMHMYECKAsi CKOPOCTh. TpeThsi KOCMHUYECKAst CKOPOCTb.

CBs3p  pabOThl HEMOTEHIUAIBHBIX CHJI C HW3MEHEHHEM MEXaHU4YEeCKOU
DHEPIUU CUCTEMBI TeJl. 3aKOH COXPAHEHHSI MEXaHUYECKON IHEPIUU.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

YpaBHeHune bepHynnu i WACANIbHOM XKUAKOCTM KaK CJEICTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU SHEPTHH.

TexHu4yeckue yCTpOMCTBAa U TEXHOJIOTMYECKHUE IIPOLIECCHI: JBHIKECHHUE PAKET,
BOJOMET, KONEp, MNPYKUHHBIM NHUCTOJNET, TUPOCKON, (UIypHOE KaTaHUE Ha
KOHBKax.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE nBUXEHUE.

M3MmepeHrne MOITHOCTH CHJIBI.

M3MeHeHne 3Hepruu Tella Mpu COBEPLIEHUU PAOOTHI.

B3auMmHbIe IIpeBpalieHus] KUHETUYECKOM W NOTEHLMAJIbHOW DJHEPrUW IIpU
JNEMCTBUU Ha TEJIO CUJIBI TSHYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHHe SHEpruu Npu CBOOOIHOM Ma/ICHUU.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3mepenue nMmiysibea Teia o TOpMO3HOMY ITYTH.

W3mepeHne cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOWIISI W MOIIHOCTH
CUJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIBCOM CHUJIBL.

HccnenoBanye COXpaHEHHsI UMITYJIbCA IIPU YIIPYTOM B3aUMOICHCTBHM.

N3mepenne KUHETUYECKOW SHEPTUH TEJIa 10 TOPMO3HOMY IYTH.

CpaBHEHHE M3MEHEHUS! TOTEHIIMAJILHON 3HEPrUU MPYKUHBI ¢ PAOOTOM CHJIBI
TPEHUS.

Omnpenenenne paOOTBl CUIIBI TPEHUS MpPHU JBWKEHUHU Tejla MO HAKIOHHOU
IIJIOCKOCTH.

Pasznes 3. MouekyasipHas pu3MKa 1 TEPMOAUHAMMKA.

Tema 1. Ocro6bt MONEKYNAPHO-KUHEMUUECKOT meopul.

OCHOBHbBIE TOJOXKEHUSI MOJIEKyIsipHO-KMHeTnueckoil Teopun (MKT), wux
onbiITHOe oOocHoBaHue. Juddys3us. bpoyHoBckoe nBuxkeHHe. XapakTep
JBWKEHUS M B3aMMOJCHCTBUS YACTHUI BelleCcTBA. Monenn CTpOEHHsS TIa3oB,
KUIKOCTEH M TBEPABIX TE€ M OOBSICHEHUE CBOWCTB BEIIECTBA HA OCHOBE AITHX



mozeneid. Macca u  pa3mepsl Mojekyn (aromoB). KosmuecTBo BemiecTsa.
[Toctosinaast ABorajpo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl e€ m3Mepenus. I[llkama
temneparyp Llenbcus.

Mopenbs UieanpHOro ra3a B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHU: YACTHULIBI
ras3a JIBM)KYTCSl XaOTHYECKHU U HE B3aUMOJEHUCTBYIOT APYT C APYTOM.

['a3zoBeie 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. AOconoTHas
temriepatypa (mkana remneparyp KenbBuna). 3akon Jlanbrona. M3ompornecchl B
UJeaIbHOM Tra3e C [OCTOSIHHbIM KOJIMYECTBOM BemlecTBa. [ 'paduueckoe
IPEICTAaBICHUE U30IIPOIIECCOB: U30TEPMA, U30X0Pa, U300apa.

CBsi3b  MeXIy JaBJIE€HUEM M CpeAHEHd  KUHETUYECKOW  JHepruei
NOCTYNaTEeIbHOTO TEIUIOBOTO JBMIKEHMSI MOJIEKYJ HA€aJbHOro Tra3a (OCHOBHOE
ypaBHEHHUE MOJIEKYJISIPHO-KMHETUUYECKON TEOPUH HI€aTbHOTO T'a3a).

CBs13b a0COJIIOTHOM TEMIIEpaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpEeHEM
KMHETUYECKOW DHEPrUeH MOCTYyNaTEIbHOIO TEIUIOBOIO IBMKEHUS €€ YACTHIL.

TexHu4yeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: TEPMOMETD,
OapomeTp, MoTydyeHue HaHOMaTePUaoB.

Jemoncmpayuu.

Mopenu 1BUXKEHNs YaCTHL] BEIIECTBA.

Monenb OpOyHOBCKOTO JBUKEHUS.

Buneopoinuk ¢ 3anuceio peaibHOro OpoOyHOBCKOTO JIBHYKEHUSI.

Juddys3ust sxuakocTei.

Mogaens onbita llTepHa.

[IpuTsykeHre MOJIEKY!I.

Mogenu KpuCTaIIM4eCKUX PEETOK.

Habnronenue u ncciaeioBaHue U30MPOLIECCOB.

Yuenuueckuit skcnepumenm, nabopamopnwie padomul, npaKmuKym.

HccnenoBanne 1mpolecca YCTaHOBIIEHMS TEIUIOBOIO PABHOBECUS IPH
TEIJI000MEHE MEXKTY TOPSUYE U XOJIOAHOU BOJOM.

W3yyeHne H30TEpMUYECKOrO Ipolecca (PEKOMEHJOBAHO HCIOJIb30BAaHUE
1udpoBoii 1abopatopun).

N3yuyenune n30X0pHOro mnpoiecca.

N3yuyenue nzobapHoOro npoiecca.

[IpoBepka ypaBHEHUS COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmonunamuueckass (T[]) cucrema. 3amaHue BHENMIHUX YCJIOBUM IS
TEPMOJIMHAMHUYECKON CUCTEMbl. BHelHne U BHyTpeHHUE napaMeTpsl. Ilapamerpsl
TEPMOJUHAMHUYECKON CHUCTEMBI KaK CPEIHHME 3HAYCHHsI BEIUYUH, ONMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauano tepmoauHamukud. CaMONpoOW3BOJbHAS — pellaKcanus
TEPMOJNHAMHUYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopens wuaeanbHOr0 raza B TEPMOJMHAMUKE — CHCTEMAa YpaBHEHMIL:
ypaBHeHHe MenaeneeBa—KianeiipoHa u BbIpaXEHUE JJIsI BHYTPEHHEH DHEPTUH.
VYcnoBrs MPUMEHUMOCTH 3TOM MOJENIN: HHU3KAsl KOHUEHTpALWs 4acCTHUL, BBICOKHE
TEMIIEpATyphl. BeIpakeHue [uisi BHyTPEHHEHW dHEPTrUU OJHOATOMHOIO MIEAIbHOIO
rasa.

KBa3zucratnyeckue u HECTaTUYECKUE TTPOLIECCHI.

DneMeHTapHas paboTa B TepMOJuHaMuKe. Boruucienue padboTel 1o rpaguky
npouecca Ha pV-auarpaMmme.

Teronepenaua  kak  crnoco0 — M3MEHEHUST  BHYTPEHHEW  DHEPruu
TEPMOJAMHAMMUYECKONH  cucTeMbl 0e3 coBepuieHus pabotel.  KouBekius,
TEIJIONPOBOIHOCTb, U3TyUYCHHE.

KonmnuectBo Ttemnorel. TennoéMkocTs Tena. YaelbHas W MOJISIpHas
TEINIOEMKOCTH BEUIECTBA. YpaBHeHHMe Maliepa. YaenbHas TeEIIoTa CropaHus
toruBa. Pacuér konuuecTBa TemoThl mnpu Temonepenade. I[lonstue 00
annabaTHOM Tpolecce.

[lepBblli 3aKOH TepMOAMHAMHMKU. BHyTpeHHsAss osHeprus. KosmuectBo
TEIUIOTBI W paboTa Kak Mepbl HW3MEHEHUS BHYTPEHHEH  HSHEpruu
TEPMOJUHAMHUYECKON CUCTEMBI.

Bropoil 3ak0OH TEpMOJMHAMHMKH JUIsI PABHOBECHBIX ITPOLECCOB: 4Yepes
3aIaHHOE PAaBHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHCTEMBI IPOXOJUT
eAMHCTBEHHAs aguabarta. AOCOIIOTHAS TeMIepaTypa.

Bropoii 3ak0oH TEpMOAMHAMHKHM JUII  HEPAaBHOBECHBIX  IPOLECCOB:
HEBO3MOJKHO IIEpeaTh TEIIOTY OT O0Jjiee X0JIOAHOro Teia K 6ojiee HarpeToMmy 0e3
komriencanuu (Knaysuyc). HeoGpatumocTh NpuUpOIHBIX MPOIIECCOB.

[Tpuniumnel gercTBus TeraoBbix MamuH. KIT/I.

Makcumansnoe 3nauenue KII/. Hukn Kapno.

DKOJOTUYECKUE ACIEKThl MCIOJb30BAHUS TEIUIOBBIX JBUrareieu. TeroBoe
3arpsA3HEHHUE OKPYIKAIOIIEH CPEBI.

TexHuyeckre yCTpOWCTBA M TEXHOJOIMYECKHUE IPOLIECCHI: XOJIOAUIbHUK,
KOHJUIMOHEp, NMU3ENbHBIA W KapOIOpaTOpHBIA ABUTATeNd, MHapoBas TypOuHa,
MOJIyYEHHE CBEPXHU3KUX TEMIIEpATyp, YTWIM3alUs «TEIUIOBBIX» OTXOMOB C
UCTIOJIb30BaHUEM TEIJIOBOTO HACOCA, YTUIIM3AIMS OMOOPTaHMYECKOTO TOILIINBA AJIs
BBIPA0OTKH «TEIIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpayuu.

W3meHeHune Temneparypsl pu aainadaTuyeckoM pacIiIupEeHUN.

Bo3sngymnoe orauso.

CpaBHEHUE yAEIbHBIX TEINIOEMKOCTEN BELIECTB.



CnocoObl U3MEHEHUSI BHYTPEHHEH SHEPTUH.

HccnenoBanne anunabaTHOTO Iporiecca.

KoMnbroTepHble MOJIENHN TEMIOBBIX IBUTATENIEH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomut, npaxmuKym.

N3mepenue yaenpHOU TENI0EMKOCTH.

HccnenoBanne nmponecca OCThIBAaHUS BEIIECTBA.

HccnenoBanne anunabaTHOTO Iporiecca.

N3yueHne B3aMMOCBSA3M JHEPTHM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TeMIEPaTypbl KUNIEHUS KUJKOCTEH.

Tema 3. Acpecammniie cocmoanua eeuyecmea. Dazoevie nepexoowvl.

[TapooOpazoBanue u KoHjaeHcanusa. McmapeHue W KuneHue. Y aeiabHas
TEIJI0Ta MapooOpa3zoBaHUsI.

HacellleHHblE W HEHAChIIIEHHbIE mapbl. KauecTBeHHas 3aBUCHMOCTD
IJIOTHOCTHU M JABJICHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCUMOCTD
0T 00b€Ma HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TeMIEPaTypbl KUNIEHUS OT J1aBJICHUS
B JKMJIKOCTH.

BraxxnocTs Bo3yxa. AGCOIOTHASI U OTHOCUTEIIbHAS BIAXKHOCTb.

TBépnoe Teno. Kpucrainuyeckue u amopdubie Tesna. AHU30TPONUS CBOWCTB
kpuctauioB. [lmaBneHne W Kpuctaimuszauus. YJIelbHAsg TEIJIOTa IUIABJICHUS.
CyOnumarnus.

Jedbopmanmu TBEpOTO Tena. Pactsokenue u cxxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemnoBoe pacmupeHue XUIAKOCTEH U TBEPABIX TeJ, 00bEMHOE M JTUHEHHOE
pacmmpenre. AHTAPMOHU3M TETUIOBBIX KOJICOAHWN YaCTHI] BEMIECTBA KaK IPUYNHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEprUn B (Pa30oBbIX MEPEXoaax.

VYpaBHeHue TerioBoro OajgaHca.

[ToBepxHocTHOE HaTsKeHHE. KOA(DPUIMEHT MOBEPXHOCTHOTO HATSXKEHHS.
Kanunnsipusie saBnenus. /J[aBaeHne noa UCKPUBIEHHONW MMOBEPXHOCTHIO )KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckre yCTpOWCTBA Y TEXHOJOTMYECKHE TMPOLECCHL:  KUAKHUE
KPUCTaJIbl, COBPEMEHHBIE MATEPHUATIBI.

Jemoncmpayuu.

TennoBoe pacmnpeHue.

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenue. Kunenve npu noHW>KEHHOM J1aBJICHUU.

N3Mepenue Cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OMNBITH ¢ MBUTBHBIMU TNIEHKAMH.

CmaunBaHue.



KanunnsipHsie siBICHUS.

Moenn HeHbIOTOHOBCKOM JKUJIKOCTH.

CriocoObl U3MepEeHHUs BIAXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Bunel nepopmanuii.

Habnronenue mansix nedopmariuii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKMUKyM.

N3yueHne 3aKOHOMEPHOCTEN UCIaPEHUS KUJIKOCTEM.

HN3mepenne yaenbHOU TEIJIOTHI IUIABJICHUS JIbA.

M3ydeHne CBOMCTB HACBIIICHHBIX IIAPOB.

W3mepenne abCOMIOTHOM BJIAKHOCTH BO3JyXa M OIIEHKAa MacChl MapoB B
IIOMELIECHUH.

N3mepenue kodppuimenTa NOBEpXHOCTHOTO HATSHKEHHUS.

N3mepenne moayns FOHra.

HccnenoBanne 3aBUCHMOCTH  AeQopMalliii  pe3UHOBOrO  oOpas3ma ot
IIPUJIOKEHHOU K HEMY CHUJIBI.

Paznen 4. JaekTpoauHaMuKa.

Tema 1. Inekmpuueckoe none.

OJeKTpu3auMs Ten U €€ MpOSBICHMS. JJEKTpUUYeCKui 3apsa. [[Ba Buaa
INEKTPUYECKUX 3apsfaoB. [IpOBOAHWKM, JUAIEKTPUKM ©  MHOJYNPOBOJHUKH.
DJIeMEHTapHBIN 3JIEKTPUYECKUM 3apsil. 3aKOH COXPAHEHHUs SIEKTPHUYECKOTO
3apsaa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsabl. 3akoH KylioHa.

Diektpuueckoe nojie. Ero gericreue Ha 3JIEKTPUYECKHUE 3APSIIbL.

Hampsok€aHocTh  anexkTpuueckoro  moiig.  [IpoOueiid  3apsn.  Jluaum
HANPsHKEHHOCTH 3JIEKTPUUECKOro NoJisl. OHOPOAHOE AIEKTPUYECKOE TTOJIE.

[ToTeHUHAIBHOCTh 3JIEKTPOCTATHYECKOTO IOJs. Pa3HOCTh MOTEHIMANOB H
HanpsbkeHue. [loTeHnumanbHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTeHnMaN AMeKTPOCTATUYECKOrO NOJIA. CBA3b HANPSKEHHOCTH I10JIS U PA3HOCTHU
NOTEHUUAJIOB [JI1 3JIEKTPOCTATUYECKOrO0 ToJig (KaKk OJHOPOJHOTO, TaK U
HEOJIHOPOJIHOTO).

[IpyHIMT CYyNIEPIIO3ULNN SIEKTPUUECKUX TIOJIEH.

[Tone Toueunoro 3apsna. Ilosme paBHOMepHO 3apsbkeHHOUM cdepnl. [lose
PaBHOMEPHO 3apsHKEHHOT0 Mo 00bEMy Iapa. Ilose paBHOMEpPHO 3apsHKEHHOU
OecKOHEUYHOW TUIOCKOCTU. KapTuHBl JUMHUN HANpsH>KEHHOCTH OSTUX TOJEH |
HKBUIIOTEHIUAIBHBIX TOBEPXHOCTEM.

[IpOBOAHUKH B JIIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPSIOB.

JnamexTpuku B ANEKTPOCTATUYECKOM ToJIE. Jlnanexkrpryueckas
IIPOHUIIAEMOCTD BEIIECTBA.



Konzencarop. DIEKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh IIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE coeTMHEHUE KOHIeHCaTOpoB. [locnenoBaTrenpsHOe cCOeqUHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOr0 KOHJAEHCAaTopa.

JIBr>KeHHe 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUYECKOM ITOJIE.

TexHuueckne yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: 3JIEKTPOCKOI,
AIIEKTPOMETP, DJIEKTPOCTaTHUECKasi 3allluTa, 3a3eMJICHHE dJIEKTPONpUOOpOB,
KOHJIeHCaTophl, reneparop Ban ne I'paada.

Hemoncmpauuu.

YCTpOUCTBO U MPUHLHUII IEUCTBUS 3JIEKTPOMETPA.

DNEeKTpUUECKOE MOJIE 3aPSKEHHBIX IIIAPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3apsKEHHBIX IUIACTHH.

Mogens anekTpoctatudeckoro reneparopa (Bau ne ['paada).

[IpOBOTHUKH B AIEKTPUYECKOM ITOJIE.

DnekTpocTraTuueckas 3aluTa.

YCTpOUCTBO U IEMCTBUE KOHAEHCATOPA IOCTOSHHOW U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTb  DJIEKTPOEMKOCTH IIOCKOrO0 KOHZEHCAaTopa OT IUIOIIAIH
IJIACTHH, PACCTOSHUS MEXAY HUMH U IUAJIEKTPUUYECKON NPOHUIIAEMOCTH.

DHeprus dJIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOopa.

3apsiiKa U pa3psika KOHJIEHCATOpa YEPE3 PEe3UCTOp.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

OneHkKa cui B3auMOJENCTBUS 3apSyKEHHBIX TEII.

HaGnronenue npeBpallieHus 3HEPrUuu 3apsSKEHHOTO KOHJEHCATOpa B SHEPTUIO
V3JIy4YCHUS CBETOANO/A.

N3ydyenne npoTeKkaHus TOKa B LIENHN, COAEPIKAILIECH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MIOTEHLUAJIOB (HampsKEeHUs ) npu
MIOCJIEI0OBATENBHOM COEAMHEHNN KOHIEHCATOPOB.

HccenenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. ITocmosanubwlil I1eKMpUecKuil Mok.

Cuiia Toka. IIocTOAHHBIN TOK.

VYcnoBus CynieCTBOBaHUSL MOCTOSIHHOTO JJIEKTPUYECKOrO0 TOKA. MCTOYHMKH
toka. Hanpsokenue U u O/1C €.

3akoH Oma i1 y4acTKa Lenu.

DIEeKTpUIECKOe COIIPOTHUBIICHUE. 3aBUCHUMOCTh CONPOTUBJICHUS
OJIHOPOAHOTO MPOBOJHHUKA OT €ro JUIMHBI M IUIOHIAJAN IONEPEYHOTO CEYECHUS.
VY enpHOE CONPOTHUBIIEHUE BEILIECTBA.

[locnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHHUE NPOBOJHUKOB.
Pacuér pa3BerBnéHHbIX dnekTpudeckux 1eneit. [Ipasmmna Kupxroda.



Pabora snexrpuueckoro Toka. 3akoH [xoyns—Jlenna.

MOIIHOCTE 3JIEKTPUYECKOro TOKa. TerioBas MOILNHOCTb, BbIAEIseMas Ha
pe3ucrope.

DOJIC um BHYTpEHHEE COIPOTHUBIICHME HCTOYHMKA TOKa. 3akoH Oma g
MOJIHOM  (3aMKHYTOM) DJJIGKTPUYECKOW Ienmu. MOIIHOCTh MCTOYHHMKA TOKA.
Kopotkoe 3ambikanue.

KonzeHncaTop B ienu nOCTOSIHHOTO TOKA.

TexHuyeckre yCTpOMCTBA M TEXHOJOTHMYECKHME IIPOLIECCHI: aAMIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK DIIEKTPUYECKOU IHEPTUU.

Hemoncmpauuu.

W3mepeHne cuiipl TOKA U HaIIPSIKEHUS.

HccnenoBanue 3aBUCUMOCTH CWJIBI TOKAa OT HANpPsDKEHHs I PE3UCTOpa,
JIaMITbl HAKAJIMBAHUS U CBETOAMO/A.

3aBUCUMOCTbh COIPOTHUBJICHUS] UMUIUHAPUYECKUX MPOBOJHUKOB OT JUIMHBI,
IJIOIIAIH TTOTIEPEYHOI0 CEUYEHMS M MaTepHraa.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa OT COITPOTHUBIICHUSI IIPH MIOCTOSTHHOM
HaIPSKEHUH.

[Ipssimoe nzmepenne DJIC. KopoTkoe 3amMbIKaHHE TAIBBAHUYECKOTO 3JIEMEHTA
Y OIIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

CriocoObl coeTMHEHNs UCTOYHUKOB Toka, DJIC GaTtapeii.

HccnenoBanue pa3sHOCTH MOTEHIMAIOB MEXY IOJIFOCAMU MCTOYHHMKA TOKA
OT CWJIbI TOKA B LIEIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomut, npaxmuKym.

HccenenoBanne cMENIAaHHOTO COEMHEHMS PE3UCTOPOB.

W3mepenne yaenbHoro COnpoTUBIEHUS IIPOBOJHUKOB.

HccnenoBanue 3aBUCHUMOCTU CHJIbI TOKA OT HANpPSDKEHUS U JIAMIIBI
HaKaJIMBaHUS.

YBenuueHue npejesia u3MepeHus amnepmerpa (BoJabTMEeTpa).

N3mepenne D/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS NCTOYHUKA TOKA.

Hccnenosanue 3aBucuMoctd DJ[C ragpBaHMYECKOrO 3JEMEHTA OT BPEMEHU
P KOPOTKOM 3aMBbIKaHHH.

HccenenoBanne pazHOCTU MOTEHIMAIOB MEXAY MOJIOCAMUA MCTOYHHKA TOKA
OT CWJIBI TOKA B LIEIH.

HccenenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIHOCTHA MCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toxu 6 pa3nuunsix cpeoax.

DJIEKTpUYECKass MPOBOAUMMOCTh  PA3JUYHBIX  BELIECTB.  JJIEKTPOHHAA
IPOBOJUMOCTh TBEPIBIX METAJUIOB. 3aBUCUMOCTbH COINPOTHBIICHHUS METAJJIOB OT
TemIiiepaTypbl. CBEpXIIPOBOAUMOCTb.



DJIEKTPUYECKHUN TOK B Bakyyme. CBOMCTBA AIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKHY. CobcTBeHHas u IIPUMECHAs IIPOBOJUMOCTD
noJIynpoBoJHUKOB. CBoiicTBa p—n-nepexo/ia. [lomynpoBoHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKA IUCCOLAALIMS.
Dnextponus. 3akoHbl Dapanes 11 AAEKTPOIIN3a.

DJIEKTpUYECKUM TOK B raszax. CaMOCTOATENbHBIA M HECAMOCTOSITEIbHBIN
paspsa. PaznuuHble TUIIBI CAMOCTOSTENBHOTO paspsaa. Monnus. [Lnazma.

TexHuyeckre ycCTpoWCTBA M NPAKTUYECKOE IMPUMEHEHHUE: Tra3opa3psiaHble
JaMIbl, 3JIEKTPOHHO-NTyuyeBass TpyOKa, MOJYIPOBOJHUKOBBIE TNPUOOPHL: TUOM,
TpPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MEMH,
BBITIJIABKA aJTIOMUHUS, 3JIEKTPOHHAsI MUKPOCKOIIHSI.

Hemoncmpayuu.

3aBUCHUMOCTh CONPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB IEKTPOITUTOB.

3akoHsb! ekTposnsa Papazes.

HckpoBou pa3psi ¥ MPOBOJAUMOCTD BO31yXa.

CpaBHEHUE TPOBOAUMOCTH METAIIJIOB U MOJIYTIPOBOJHUKOB.

OIHOCTOPOHHSSI TPOBOJAUMOCTD IHOJIA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomut, npaxmuKym.

HaOnronenue sextpoiinsa.

W3mepenue 3apsiaa OTHOBAJIEHTHOIO HOHA.

HccnenoBaHnne  3aBUCUMOCTHM  CONPOTHUBIIEHUS  TEPMOPE3ZUCTOpPA  OT
TEMIIEPATYPHI.

CHsTHE BOIBT-aMIIEPHOM XapaKTEPUCTUKHU JUOAA.

DU3NYEeCKUI TPAKTUKYM.

CriocoObl n3MepeHus: PU3NYECKUX BETUUYHMH C UCIOJIB30BAaHUEM aHAJIOTOBBIX
U UU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JAATUYUKOBBIX CHCTEM.
AOCOIIIOTHBIE U OTHOCUTENbHBIE MOTPEITHOCTA U3MEPEHUN (PU3NYECKUX BEIMYMH.
OneHka rpaHmil MOrperHOCTeN.

[IpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
bu3nuecKkuX BEJIMYMH, TNPOBEpPKA MPEAJIOKEHHBIX TUIore3 (BbIOOp H3 padorT,
ONMCAaHHBIX B  TEMAaTUYECKUX  pasleiiax «YUYEHHYECKHH  OKCIEPUMEHT,
JabopaTtopHbie pabOThI, TPAKTUKYM).

Me:xxnpeaMeTHbIE CBSI3H.

N3yuenne kypca ¢usuku yrayonéanoro ypoBHs B 10 kiacce
OCYIIECTBIISIETCA C YYETOM COAEPIKATEIbHBIX MEKIIPEIMETHBIX CBSI3€H C KypcaMu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, T€Orpapuu U TEXHOJIOTUH.

Mescnpeomemmnsie nonamus, C6A3aHHbBIE C USYUEHUEM MEMOO006 HAYUHO20
nO3HaHuUA: SIBICHWE, HAay4YHbIH (pakT, rumoresa, Gusmyeckas BEIUYWHA, 3aKOH,



TEOpUsi, HAOJIIOJICHUE, DSKCIEPUMEHT, MOJCIUPOBAHUE, MOJENlb, H3MEpPEHHUE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTENbHBIE TPHOOPHI, ITUppoBas JadbopaTopusi.

Mamemamuka: pelieHUEe CHUCTEMbl ypaBHeHWH. JIuHeiHas QyHKIus,
napabona, runepbona, ux rpapuku u cBoiicrBa. TpuroHomerpuyeckue PpyHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO.
BekTophsl 1 MX MPOEKIIMU HA OCU KOOPJIMHAT, CII0KEHHUE BEKTOPOB.

buonozusa: mexannueckoe NBUXKEHUE B KUBOU mpupoze, auddysus, ocMoc,
TEMJI000MEH JKHUBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKpYKaroUIeH Cpelbl,
yTUIU3aUsl OUOOPTraHMYECKOTO TOIUIMBA JUISi BBIPAOOTKH «TEIUIOBOM» H
AIIEKTPOIHEPT UM, MIOBEPXHOCTHOE HATSHKEHUE U KAIWJUISIPHBIC SIBICHUS B IPUPOJIE,
AIEKTPUUYECKUE SIBJICHUS B KUBOU MPUPOJIE.

Xumusa: NHUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE ATOMOB U MOJIEKYI,
MOJIb BEIIECTBA, MOJISIpHAs Macca, IMOJIy4YeHHE HaHOMATEPHaJIOB, TEIIOBbIE
CBOMCTBA TBEPJBIX TEJ, KUIKOCTEH U Ta30B, KUJKUE KPUCTAIIIbI, dIEKTPUUECCKUE
CBOMCTBA METAJIOB, SJIEKTPOJIUTHYECKAS TUCCOLMAIINS, TaJbBAaHUKA, JIICKTPOHHAs
MUKPOCKOTIHS.

TI'eocpagpua: BnaxxHocTh BO3AyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozcua: npeoOpa3oBaHUEe JIBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
y4ET CYXOro U IKUJKOTO TPEHUS B TEXHUKE, CTaTUYECKHE KOHCTPYKIIHUU
(KpOHIITEIH, pemeéTyaTble KOHCTPYKIMU), UCIOJIb30BAHHE 3aKOHOB COXPAHEHUS
MEXaHUKU B TEXHUKE (FMPOCKON, BOJOMET W APYTHUE), IBUTATENb BHYTPEHHETO
cropanusi, naponasi TypOuHa, ObITOBOM XOJIOAWJIBHHUK, KOHAUIIMOHED, TEXHOJIOTUU
MOJIyYEHUs] COBPEMEHHBIX MATEpHUAJIOB, B TOM YHCJIE HAHOMATEPHUAIIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHUYECKAas 3alllUTa, 3a3€MJICHHE 3JIEKTPONPUOOPOB,
ra3opas3psAHbIe JaMIIbl, TOJIYIPOBOIHUKOBBIE TPUOOPHI, TAIbBAHUKA.

11 KIIACC

Paznen 4. JaekTpoguHaMuKa.

Tema 4. Macnummnoe no.e.

B3auMogelicTBHE TOCTOSIHHBIX MAarHMTOB W MNPOBOAHUKOB C  TOKOM.
MarautHoe mnone. Bexkrop MarmuTHOM uHAYKUMM. [IpuHmmMn cynepro3uuuu
MArHUTHBIX NOJIEH. JINHUM MarHUTHOW WHIYKIIHH.

MarauTHoe 1oje TPOBOJHUKA C TOKOM (MPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OnsIT Jpcreaa.

Cnita AMmnepa, €€ HanpaBJIE€HUE U MOYJIb.

Cuina Jlopenna, e€ HanpaBjieHUE U MOJYJIb. [[BHKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJITHOM MarHuTHOM IMoJje. Pa6oTa cuiel Jlopenna.

MarnauTHoe 11os€e B BeuiectBe. PeppoOMarHeTuKy, napa- U TuaMarHeTHKH.



TexHuueckue YCTpOﬁCTBa U  TCXHOJOIMYCCKHC IIPOLECCChI: IIPUMCHCHUC

MTOCTOSTHHBIX MAarHuTOB, 3JIEKTPOMAarHuTOB, TEeCTEP-MYJIbTUMETD,
AIIEKTPOABUTATEDL SIKOOH, YCKOPHUTEIIH dJIEMEHTAPHBIX YaCTHII.
Jlemoncmpayuu.

Kaptuaa  nuHWMA  MHAYKOMM ~ MarHATHOIO — IOJISL  IOJIOCOBOTO M
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

Kaptuna JIMHMI MarHUTHOM MHIYKIUH TIOJISL JNIMHHOTO IPSIMOTO ITPOBOAHUKA
Y 3AMKHYTOI'O KOJIBIIEBOT'O IPOBOJHUKA, KATYIIKH C TOKOM.

B3aumopenictere 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIoOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

Habnronenue nBUKEHUS IMy4yKa 3JIEKTPOHOB B MAarHUTHOM TIOJI€.

[TpuHUMO NEHUCTBUS ANEKTPOUZMEPUTEIBHOTO npubdopa
MAarHUTOANEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, npaxmuKym.

HccenenoBanre MarHuTHOTO I10JIS1 TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB PeppOMarHeTUKOB.

HccnenoBanne 1eMCTBUS MOCTOSHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuibl Amiepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CHIIBI TOKA.

OmnpeneneHne MarHUTHOW MHIYKIIMHA Ha OCHOBE U3MEPEHUS CUIIBI AMITEpa.

Tema 5. Inekmpomacnumnan UHOYKYUA.

SIBiieHue DJIEKTPOMArHUTHOM MHAYKUMH. IlOTOK BekTOpa MarHUTHOM
uHaykmuu. OJIC mHayknmu. 3akOH JJIEKTpOMAarHMTHOM MHAaykiuu Papanes.
Buxpesoe anekrpuueckoe nozie. Toku Oyko.

S/1C mHAYKUMU B NPOBOJHUKE, ABMXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJie.

IIpaBuno Jlenua.

NunyktuBHOCTh. KaTymika HMHAYKTMBHOCTM B LENM IOCTOSHHOIO TOKAa.
Asnenne camonnaykuuu. IJ1C caMOUMHIYKIUU.

DHeprusi MAarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHu4yeckre yCTpOMCTBA M TEXHOJOTMYECKHE IPOLIECCH: MHAYKLIMOHHAA
II€4Yb, COJICHOMU/, 3aIIUTa OT JIEKTPU3ALNU TEJ MPU ABUKEHUHA B MAarHUTHOM I0JIE
3eMIIH.

Hemoncmpayuu.

HaGntonenue siBiaeHUs 3JIEKTPOMAarHUTHOM UH]TyKLIUH.

HccnenoBanne 3aBucumoct OJIC MHAYKIMM OT CKOPOCTH HW3MEHEHUS
MarHuTHOIO IMOTOKa.



[IpaBuiio Jlenna.

[TameHne MarauTa B aJlOMUHHAEBOM (MEIHOM) TpyOe.

SIBneHne cCaMOMHAYKIHUU.

HccnenoBanne 3aBucumoctd I/]C caMOMHAYKIMU OT CKOPOCTU MU3MEHEHUS
CHUJIBI TOKA B IETIH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, npaKmuKym.

HccnenoBanue sIBIECHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

Onpenenenne MHIYKIMU BUXPEBOIO MATHUTHOTO TIOJIS.

HccnenoBanue siBIEHUSI CAMOUHTYKIIUH.

COopka MOJIeu JIEKTPOMArHuTHOTO FeHepaTopa.

Pa3nea 5. Kosie0anus v BOJIHEBI.

Tema 1. Mexanuueckue Koiedanus.

KonebarensHast cucrema. CBOOOIHBIE KOJICOAHUS.

["apmonnueckue kosnebanusi. Kunemarndeckoe M JTUHAMUYECKOE OIUCAHUE.
DHEpPreTU4ecKoe ONMKMCAHUE (3aKOH COXPAHEHHS] MEXaHWYECKOM 3Hepruu). BriBon
JTUHAMUYECKOTO OMUCAHUSI TAPMOHUYECKUX KOJEOaHU M3 UX IHEPTreTUYECKOTO U
KMHEMATUYECKOTO OITUCAHUS.

Ammumntyna u ¢daza kosjebanuid. CBs3b aMIUTUTYAbl KOJIEOAHUM HMCXOHOM
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOaHHUM €€ CKOPOCTH U YCKOPEHUSI.

[lepmon m dacrtora koneOanwii. [lepwom Mmambix CBOOOIHBIX KoJieOaHUM
MaTeMaTU4ecKoro MastHuka. llepuoa cBOOOAHBIX KOJIEOAHWUN TPYKUHHOTO
MasTHHUKA.

[Tonsitue o 3aryxatouux kosneOanusx. BeiHyx)aeHHble KoneOanus. Pe3onanc.
Pe3onancHas kpuBas. BnusHue 3aTyXxaHus Ha BHUJ PE30HAHCHOW KPHBOW.
ABTOKOJNIEOaHUSI.

TexHu4Yeckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOLIECChl: METPOHOM, Yachl,
Kauesu, My3bIKaJIbHbIe HHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuck K0Jie0aTeIbHOTO IBUKEHUS.

HabGnronenne He3aBUCUMOCTH TIEPHOJIa MAJIBIX KOJIEOAHUN Tpy3a HA HUTH OT
aMILTUTYBI.

HccnenoBanue 3aTyXxaromux KojaeOaHuidi U 3aBUCUMOCTH TIEpro/ia CBOOOTHBIX
KOJI€0aHHUI OT COMPOTUBIICHUS.

Hccnenoanue KkojieOaHUM TIpy3a Ha MACCHUBHOM MpYXHHE C LEJbIO
dbopMupoBaHUs MPEACTABICHHUHN 00 MACATbHON MOIENH IPYKUHHOTO MasiTHUKA.

3aK0H COXpAaHEHMs PHEPTUU MPU KOJCOAHUSIX Ipy3a Ha MPYKUHE.

HccnenoBanue BEIHYKICHHBIX KOJICOAHUM.

Habntonenue pezonanca.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmMuKym.



W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHMH HUTSAHOIO M IPYXUHHOTO
MasTHUKOB.

N3yyeHue 3aKOHOB JBUXKEHHUSA TeJia B X0JI€ KoJieOaHUil Ha yIpyroM MojBece.

N3ydeHne NBUKEHUS HUTSHOTO MAasITHUKA.

[IpeoOpa3zoBaHue SHEPTUU B IPY>KMHHOM MasiTHUKE.

Hccnenoanue yObIBaHUS aMIUTUTY/IbI 3aTyXaOINX KOJIEOaHUM.

HccnenoBanre BBIHYKICHHBIX KOJICOAHUN.

Tema 2. Inekmpomaznumnuple KonedanHu.

KonebarenpHbiit kOHTYp. CBOOOAHBIE SJIEKTPOMAarHUTHBIC KOJeOaHUS B
uJeabHOM Koiie0aTenbHOM KOoHType. ®Popmyna Tomcona. CBs3b aMILUIATYAbI
3apsija KOHJEHcaTopa ¢ aMIUIUTYA0M CHIIbI TOKa B KOJIe0aTEIbHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUU B UI€aIbHOM K0JIeOaTeIbHOM KOHTYPE.

3aTtyxaronue AJIIEKTPOMArHUTHBIE KoJIeOaHusl. BriHyX1€HHbBIE
3JIEKTPOMArHUTHBIE KOJIEOAHUS.

[lepemenHblii TOK. MOIMHOCTE NEPEMEHHOIO TOKA. AMIUIMTYAHOE H
JeCTByIOIIee 3HAUYEHHWE CHUJIBI TOKAa W HANpsOHKEHUs MpH pa3iuyHoil dopme
3aBUCHUMOCTH MEPEMEHHOIO TOKA OT BPEMEHMU.

CuHycOnJIanbHbId NEPEMEHHBIA TOK. Pe3UCTOp, KOHIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LIENM CUHYCOMJAIBHOIO NEPEMEHHOIO TOKAa. PE30HAHC TOKOB.
Pe3onanc HanpsixeHui.

Uneanbusiii  Tpancopmatop. IlpoumsBonctBo, mepegada u moTpebiaeHue
AIEKTPUYECKON SHEPTHUU.

OKOJIOTUYECKUE PHUCKU IMpU NPOU3BOACTBE JIIEKTpodHeprun. KymipTypa
VCIIOJIb30BaHUS YJIEKTPOIHEPTUM B IOBCETHEBHOM KU3HH.

TexHnueckre yCTpOMCTBA U TEXHOJOTHUYECKHUE IPOLIECCHI: AIIEKTPUUYECKUU
3BOHOK, I'€HEPATOP NIEPEMEHHOT0 TOKA, JUHUHU dJIEKTpoIIepesay.

Hemoncmpayuu.

CB0OOOIHBIE 3JIEKTPOMArHUTHbIE KOJIEOaHUSI.

3aBHCHUMOCTb 4aCTOTHI CBOOOIHBIX KOJICOAHUH OT MHAYKTUBHOCTH B EMKOCTHU
KOHTYpa.

OcuuuiorpaMMbl JIEKTPOMArHUTHBIX KOJIEOAHMIA.

['enepaTop He3aTyXaroLUX 3JIEKTPOMArHUTHBIX KOJIEOaHUM.

Mopenb 3JIEKTPOMarHuTHOTO FEHEPATOPA.

BbIHyX/1€HHbIE CUHYCOUIaIbHBIE KOJICOaHUSI.

Pesucrop, Karymka MHAYKTUBHOCTH M KOHJIEHCATOP B LENHU IEPEMEHHOIO
TOKA.

Pe3onanc mnpu mocienoBaTeNbHOM COEIMHEHWU PE3UCTOPA, KaTyLIKH
VMHIYKTUBHOCTH ¥ KOHJIEHCATOPA.

Y CeTpoiicTBO M IPUHITUN ACUCTBUS TpaHchopmaTopa.



Mopens TMHUYM NEKTPONEPEAAYH.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomuol, npaKmuKym.

N3yuenue Tpancpopmaropa.

HccnenoBanre nepeMeHHOro TOKa 4Yepe3 MOCHIeNO0BAaTENbHO COEIUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnronenue 351eKTpoMarHiTHOTO pe30HaHCca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoOMazHUNIHbLE 60JIHbI.

MexaHuueckue BOJHBI, YCJIOBHS HUX pacnpoctpaHenus. llomepeunbie u
IpOJO0JIbHBIE BOJHBL. llepron, cKOpocTh pacnpocTpaHEHUsT W JJIMHA BOJIHBIL
CBoiicTBa MEXaHMUYECKHUX BOJH: OTpa)K€HHE, MpeIoMJIeHHe, MHTephepeHlUs U
nudpaxiys.

3Byk. CxopocTb 3ByKa. ' poMKkoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[IIymoBO€ 3arps3HEHUE OKPYKAIOLIEH CPeIbl.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3JIYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opueHTalus BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CpoiicTBa  JJIEKTPOMAarHUTHBIX ~ BOJH:  OTPaXXEHWE,  IIPEIIOMIICHUE,
noJispu3anys, uuTepdepeHuns u qudpakuus.

[Ikana 351eKTpOMarHuTHHIX BOJIH. [IpuMeHeHHe 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3H U TeNeBUAEHUA. Paguonokanus.

DIIEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CpEJIbI.

TexHHuecKrue YCTPOHMCTBA M MNPAKTUUYECKOE NPUMEHEHHUE: MY3bIKAJIbHbIE
UHCTPYMEHTBHI, pajap, paJuonpuéMHIK, TeIEeBU30p, aHTeHHa, Ternedon, CBY-neus,
yJIBTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIHUIIMHE.

Hemoncmpayuu.

OOpazoBaHuE U paCpPOCTPAHEHUE MMONEPEUYHBIX U IPOIOJIbHBIX BOJIH.

Koneobmromeecs Te10 Kak MCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHU.

Habmronenue oTpakeHus U MPeIoMIICHHUS] MEXaHUUECKHUX BOJIH.

Habutonenue nnrepdepeHuny u Auppakiiuy MEXaHUYeCKUX BOJIH.

AKYCTUYECKHI PE30OHAHC.

CBolicTBa yiIbTpa3ByKa U €ro NpuMEHEHHE.

Habnronenue cBsi3u T'POMKOCTM 3ByKa M BBICOTBI TOHA C aMIUIMTYJIOH U
4acTOTON KoseOaHuM.

HccnenoBanue  CBOMCTB — DJIEKTPOMAarHUTHBIX — BOJIH: OTpa)keHHUE,
pesioMJIeHUe, Moaspu3anus, AudpaKuus, UHTepPepeHIus.

Oo6napyxeHue nHPPaKPaCHOTO U YIALTPAPUOICTOBOTO U3ITyICHHM.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomuol, npaKmuKym.



N3ydyenne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydenne pacupocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAsmMonHEHHOEe pacpOCTpaHEHUE CBETAa B OAHOPOAHOM cpene. JIyu csera.
ToYeUYHbBIN UICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne m300pakeHUi B
iockoM 3epkane. Chepudeckue 3epkana.

[Tpenomienue cBera. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomieHusi. OTHOCUTENIBHBIN MOKa3aTelb MpeaoMieHus. [IoCTOSHCTBO 4acTOThI
CBETAa M COOTHOILICHUE JUIMH BOJH INPH NEPEXOAE MOHOXPOMATHYECKOTO CBETA
4yepes rpaHully paszielia IByX ONTHYECKUX CPE.

Xon nydeit B mpusme. [ucnepcusi cBera. CiOXHBIN cocTaB 0eloro cBera.
IIBerT.

[TonHoe BHyTpeHHEe OoTpa)keHue. [IpenenbHblii yroa mojiHOro BHYTPEHHETO
OTpaXXEHHS.

CobOuparomue W pacceuBaronde JUH3BL. ToHKas JauH3a. DOOKyCcHOE
paccTosiHUE MW ONTHYEcKass cuja TOHKOW JIMH3BL. 3aBUCHUMOCTH (POKYCHOIO
paccTosiHUS TOHKOW cepuyecKkol JMH3bI OT €€ T€OMETPUM U OTHOCUTEIBHOIO
MOKA3aTeNs MPEIOMIICHUS.

dopMyiia TOHKOW JIMH3BL. Y BEJIMYEHUE, 1ABAEMOE JIMH30M.

XoJ nyda, MPOLIECANIETO JMH3Y I0J MPOU3BOJBHBIM YIJIOM K €€ TIJIaBHOU
ontudyecko ocu. IloctpoeHne wn300pakeHM TOUYKM W OTpe3ka NpsMON B
COOMPAIONTUX U PACCEUBAIOIIUX JIMH3aX U UX CUCTEMAX.

OnTuueckue mpubopsl. Paspemaromas crocoOHOCTh. [1a3 kak onTuyeckas
cucrema.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wurepdepeniusi cBera. KorepeHTHbIE HCTOYHHUKHU.
VYcnoBust HaOMOACHUS MAaKCUMYMOB M MHHUMYMOB B HHTephEpEeHIIMOHHON
KapTUHE OT [JIByX KOT€PEHTHBIX HCTOYHHMKOB. [Ipumepsl Knacchueckux
UHTEPPEPEHITMOHHBIX CXEM.

Hudpakus cBera. JludpakimoHHas pemérka. YCIOBHE HaOII0ICHUS
[JIaBHBIX ~MAaKCMMYMOB IpH TNAJCHHUM MOHOXPOMATHMYECKOTO CBETa Ha
TU(PaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHnueckne yCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLECChl: OYKH, JIyIIa,
nepuckon, Qoroamnmnapar, MUKpPOCKOI, MPOEKIMOHHBIN amnmnapar, MpOCBETICHUE
ONTUKH, BOJIOKOHHAS ONTUKA, TU(PPAKIIMOHHAS peIIETKa.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccenenoBanne npesioMIICHAs CBETA.

Habmroenue noiaHoro BHyTpEHHEro oTpaskeHus. MoJiesb CBeTOBO1a.

HccnenoBaHnne xoJa CBETOBBIX IIYYKOB 4Yepe3 IUIOCKONAPaJUICIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBONCTB U300paKEHUM B JTMH3AX.

Monenu MUKpOCKOMa, TEIECKOIIA.

Hab6monenne natepdepeHIny cBeTa.

Habmronenne 1BETOB TOHKUX TUIEHOK.

HaGmronenune nudpakiuu cBera.

N3ydenne AuppakmOHHON PEIIETKH.

Hab6mronenne nudpakiimoHHOTO CIIEKTpA.

HaGmroienue nucnepcuu cBera.

HaGnronenue nosnsipusanuu cBeTa.

[IpuMeHeHue NONSPOUIOB ISl N3YUYECHHS] MEXaHUUYECKUX HAIIPSIKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, npaxmuKym.

N3mepenue nokasaresis npegoMiIeHUs CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUS OT BemiecTBa (Ha
IpPUMEPE KUIKUX JIUH3).

N3mepenne pOKyCHOro pacCTOSIHUS paCCEUBAIOLIUX JIMH3.

[Tosryuenune n300paxkeHusl B CUCTEME U3 IIOCKOIO 3epKaia U JTUH3bI.

[Tonmyuenue n3o0pakeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6monenune nudpakiuu, uHTEpPEepeHny U MoJIsiprU3alii CBeTa.

M3ydeHne noysIpru3aliy CBETA, OTPAKEHHOTO OT IMIOBEPXHOCTH JUIJIEKTPUKA.

N3yuenue unTepdepeHInm Ja3epHoro U3yuyeHus Ha JIByX LIEIISX.

HabGmronenne nucnepcun.

Ha6nronenue u uccienoBanue AUGPaKImOHHOTO CIEKTpa.

N3mepenne niMHbl CBETOBOW BOJIHBI.

[Tosryyenune cnekTpa M3Iy4eHUs CBETOAMOAA NMPH NOMOLIM JU(PaKLIMOHHON
PELIETKMU.

Pa3znes 6. OcHOBBI CIeUAJIBLHONM TEOPUU OTHOCUTEJIBHOCTH.

['pannnubl  NPUMEHUMOCTHM  KJIACCMYECKOM ~ MexaHuku.  llocrynarel
CIIEIUAIBHOW TEOPUN OTHOCUTEIBHOCTH.

[IpocTpancTtBeHHO-BpemMeHHOM  uHTepBai. I[IpeoOpa3zoBanusi  Jlopenia.
VYcnoBue npuuMHHOCTH. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEMJICHHE
BPEMEHH U COKPAIICHUE JJINHBI.

DHEprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUEN U UMITYJILCOM PEIIATUBUCTCKOM YaCTHUIIbl. DHEPTHS
IIOKOS.



TexHu4YecKre YCTPOMCTBA M TEXHOJOTMYECKUE IMPOIECChl: CIyTHUKOBBIC
NPUEMHHKHU, YCKOPUTEIH 3aPSIKEHHBIX YaCTHLL.

VYyeHnueckuit IKCIepuMEHT, J1abopaTopHble PabOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa W DHEPIUU  PEIATHUBUCTCKUX 4acTUIl (MO
doTorpadgusiM TPEKOB 3aPSKEHHBIX YACTUL B MATHUTHOM I10JI€).

Paznen 7. KBanTtoBas ¢usuka.

Tema 1. KopnyckyaapHno-6011H0601i 0yanusm.

PaBHOBecHOE TerioBoe M3Iy4YeHHUE (M3TyueHUE aOCOJIOTHO YEPHOTO Tela).
3akon cmemiennd Buna. ' unore3a [inanka o kBaHTax.

@DoTOHBI. DHEPTUs U UMITYJILC (OTOHA.

®oroaddext. Onwite A. I'. Cronerosa. 3akonsl hoTodddexra. YpaBHeHHE
Oiinmreina s pororddexra. «Kpacnas rpanuma» pororddekra.

JlaBnenue cBerta (B YAaCTHOCTH, [aBJICHHE CBeTa Ha aOCOJIOTHO
MOTJIONIAIONIYI0 W aOCOJIOTHO OTpakarollylo moBepxHocTh). OmbiTel 1. H.
Jlebenena.

BonnoBele cBolicTBa yactul. Bonnel ne bpona. [Inuna Boausl ae bpoins u
pasMepbl 00JacTH JIOKaJIM3alMU JBWXKYyIIeWcss dactuibl. KopmyckyspHo-
BOJIHOBOM Jyanu3Mm. Judpakius 351eKTpoHOB Ha KpUCTAILIaX.

Crneunduka nzmeperuii B Mukpomupe. COOTHOLIEHUSI HEONPEAeIEHHOCTEM
[eitzenoOepra.

TexHu4yeckre YCTpOHCTBA M TEXHOJOTUYECKUE IPOLIECCHI: CHEKTPOMETP,
dboToremMeHT, (HOTONATYMK, TYHHEIBHBI MHUKpPOCKOI, COJIHeYHas Oarapes,
CBETOAMO/I.

Hemoncmpavuu.

dotor(pdekT Ha YyCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHeHTHETro (poTodddekra.

HccnenoBanne  3aBUCUMOCTH — CONPOTHUBJICHUS  MOJYIPOBOJAHUKOB — OT
OCBEILIEHHOCTH.

Ceeronmon.

Conneunas Oartapest.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeul, npaKmuKym.

Hccnenosanue poropesucropa.

N3mepenue nocrosinuoi [lnanka Ha ocHoBe uccienoBanus horodddexra.

HccnenoBanrie 3aBUCUMOCTHY CUJIBI TOKA YEPE3 CBETOIUO]I OT HAIIPSIAKEHUS.

Tema 2. @u3uxka amoma.

OnpITEl MO KCCIEOOBAHHMIO CTPOEHUs aroMa. [lnaHerapHas Mozenb aromMa
Pesepdopna.

[Toctynatel bopa. M3nyuenue u noriomnieHrue GOTOHOB MpPU NEPEXOAE aToMa
C OHOTO YPOBHS DHEPIUHU Ha APYTOU.



Buap! ciexktpoB. CiekTp ypOBHEN IJHEPTUM aTOMa BOAOPOAA.

CrnoHTaHHOE M BBIHYXKJICHHOE U3JlyueHue cBeTa. Jlazep.

TexHu4yeckne yCTpOHCTBAa M TEXHOJOTHMYECKUE MPOLECCHI: CIEKTPaIbHBINI
aHaiu3 (CIEKTPOCKOIN), Jia3ep, KBAHTOBBIN KOMITbIOTED.

Jlemoncmpayuu.

Mopens onbita Pesepdopna.

HaGmroienre TMHEHYaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETUMKA HOHUZUPYIOIIUX YACTHLL.

OrnpenenieHue JIMHBI BOJHBI JTa3€PHOTO U3ITyUYEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, npaKmuKym.

Habmronenue nuHelyaToro CekTpa.

HccnenoBanne CrieKTpa pa3peKeHHOr0 aTOMApHOTO BOAOPOJA U U3MEPEHUE
noctosiHHOM Punbepra.

Tema 3. Quzuka amomHo20 A0pa u INEMEHMAPHHIX YACHUY,

Hyxnonnas monens siapa [eitsenOepra—MBanenko. 3apsa snpa. MaccoBoe
yucio sapa. U3oronsl.

PanuoaktuBHOCTh. Aunbda-pacnan. DNEKTPOHHBIM M TMO3UTPOHHBIA OeTa-
pacnan. ['amma-u3nydeHue.

3aKOH paJMOaKTUBHOIO pacraaa. PaauoakTUBHBIE HW30TONBI B IPHUPOJE.
CBOMCTBAa MOHM3HUPYIOUIETO M3JIy4eHHs. BiusHHE pagnOaKTUBHOCTHM HA >KUBBIC
opranusmbl. EctecTBeHHBIN QoH uzmydeHus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B sifpe. SAnepubie cuibl. Jledext maccsl sapa.

SAnepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipobnemsl
YIIPaBJISIEMOTO TEPMOSIAEPHOTO CHHTE3d. JKOJOTHMYECKHE aCHEKThl pPa3BUTHS
AIEPHOUN YHEPIETUKMU.

Mertobl perucTpaluy U UCCIEI0BaHUs 3JIEMEHTAPHBIX YaCTHLI.

DyHIaMEHTaJIbHbIE B3aUMOJCHUCTBUS. bapHOHBI, ME30HBI W JIENTOHBI.
[IpencraBnenne o CrangapTHor Moenn. KBapk-ritooHHas MOAENb apOHOB.

®usuka 3a npeaenamu CrtaHgapTHOW Mojenud. TéMHas marepuss U TEMHas
DHEPrus.

EnuncTBO Qu3nyueckoit KapTUHBI MUPA.

TexHuueckne yCTpouCTBAa U TEXHOJIOTHUYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, saepHbli  peakTop, TEPMOSIAEPHBIA peakTop, aroMHas Oomoa,
MarHUTHO-PE30HaHCHAas ToMorpadusi.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanne TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paioakTUBHOTO (JOHA C UCIIOJIL30BAHUEM JJO3UMETPA.

W3yuenue norsomeHus 0eTa-4acTuIl aTlOMIUHAEM.

Pa3znen 8. DiaeMeHTHI ACTPOHOMUM U ACTPOPUUKH.



Otansl pa3BuTUs acTpoHomun. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHHE
actpoHoMuu. [IpumMeHMMOCTh 3aKOHOB (U3UKH Ui OOBSCHEHHUS MPHUPOIbI
KOCMHUYECKHX 00BEKTOB.

Meroapel acTpOHOMHMYECKHX HccieqoBaHUM. (COBpPEMEHHBIE ONTUYECKHE
TEJECKOIbI, PaJMOTEIECKOIbI, BHEATMOC(EpHAs aCTPOHOMHSI.

Bupa 3Bé3gnoro neda. Co3Be3qusi, sipKUe 3BE3MbI, IUIAHETHI, UX BUAUMOE
JBH)KECHUE.

Conneynas cucrema.

Comnuue. ConmHeunasi akTUBHOCTb. MIcTouHuk 3Heprun CoHIA U 3BE3]I.

3BE3/1BI, X OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CEKTpaIbHBIN KJIacc —
CBETUMOCTbY». 3BE31bl TJABHOM IIOCJIEIOBATEIbHOCTH. 3aBHCHUMOCTh «Macca —
CBETMUMOCTBbY» Ul 3BE3J TJIABHOM ITOCIIENOBATEIBLHOCTU. BHyTpeHHee cTpoeHue
3BE3/1. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOKACHUU U 3BoIonMU CoJHIA U
3BE3/. DTambl )KU3HU 3BE3.

Mnineunsin Ilyte — Hama [Nanaktuka. Ilonoxxenne u nBuxenue CosHLIA B
[Nanaxktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sSApax
TIAKTHUK.

Bcenennas. Pacuiupenne Beenennoit. 3akon Xa06sa. Paz0beranue rajgakTuk.
Teopus bonpiioro B3psiBa. PeIMKTOBOE U3IIyUYEHHUE.

Macmrabnas ctpykrypa Beenennoii. MeraramakTuka.

Hepeménnbie npo6ieMbl aCTPOHOMUH.

Yuenuueckue navnooenus.

HaGmronenus 3BE3HOT0 HEOA HEBOOPYXKEHHBIM IJ1a30M C HCIOJIb30BaHUEM
KOMIBIOTEPHBIX MPUIOKEHUH JIJIsI ONPEAETICHHs MOJ0XKEHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3nus (CeBepHOro mnosiymiapus W sipKue
3BE3/BI.

HaGnionenuss B Ttenmeckon JIyHbI, IJIaHET, TYMaHHOCTEH U 3BE3THBIX
CKOIUICHUH.

Du3nyecKnil MPAKTHKYM.

CriocoOb! n3MepeHus: PU3NYECKUX BEITUUYHMH C UCIOJIB30BAaHUEM aHAJIOTOBBIX
U UU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOCOIIIOTHBIE U OTHOCUTENIbHBIE MOTPEITHOCTA U3MEPEHUN (PU3NYECKUX BEIHYHUH.
OneHka rpaHul NOTPEIHOCTEN.

[IpoBeneHne KOCBEHHBIX HW3MEPEHUH, MCCIEAOBAaHUN  3aBUCUMOCTEU
bu3nUecKuX BEJIWYHMH, NPOBEPKA MPEMJIOKEHHBIX TUNoTe3 (BbIOOp u3 pador,
ONMCAaHHBIX B  TEMAaTUYECKUX  paslenax «YUYEHHYECKUH  OIKCIEPUMEHT,
JabopaTtopHbIe pabOThI, IPAKTUKYM).

O06o01maroiiee NOBTOPEHNE.



O0o0uieHne U cucTeMaTu3alus CoJepKaHusl pa3lieloB Kypca «MexaHukay,
«MonekynspHas pu3uka U TepMOAMHAMUKAY, «DIEKTpoanHaMuKa», «Konebanus
U BOJHB», «OCHOBBI CIEHHAIBHOW TEOPUH OTHOCHUTENBHOCTH», «KBaHTOBas
busnkay, « JIEMEHTbl ACTPOHOMHH U aCTPOPUZUKNY.

Ponpr ¢u3uku W acTpOHOMUM B DKOHOMHUYECKOM, TEXHOJOTHYECKOM,
COLIMAJIbHON M ATHYECKOH cepax AesITeNTbHOCTH YEJIOBEKa, POJb U MECTO (PU3UKU
Y ACTPOHOMHH B COBPEMEHHOW HAYYHOW KapTUHE MUPA, 3HAUEHUE OINKUCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSCHUTEIBHOM M  MPOTHOCTHYECKONW  (DyHKIUH
(bu3nueckoil Teopuu, poiib GU3NYECKON TEOpUU B (POPMUPOBAHUU MPEACTABICHUI
0 ¢U3HUECKON KapTHHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM PSIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IIPUPOJIE.

Me:xknpeaMeTHbIE CBS3H.

NU3yuenue kypca ¢usuku yrayonéaHoro ypoBHa B 11 kiacce
OCYILIECTBIISIETCA C YYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€H C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOJIOTHH.

Mescnpeomemmuvie noHAmMuUA, C6A3AHHbBIE C UZYUEHUEM MEMO008 HAYUHO20
no3HaHuA: SIBICHHWE, HAay4YHbIA (pakT, rumoresa, (pusmyeckas BeIUYMHA, 3aKOH,
TeOpUsi, HAONIOJEHUE, DSKCIEPUMEHT, MOJEIUPOBAHHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, I poBast 1abopaTopusl.

Mamemamuka: pelieHWE CUCTEMBl YpPaBHEHUW. TPUTOHOMETPHYECKHUE
(YHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXAECTBO. BEKTOpPBI M MX MPOEKIMH HAa OCH KOOPJIHMHAT, CIOKEHHE BEKTOPOB.
[TpousBoaHble 37M€MEHTApHBIX (QYyHKUUN. [Ipu3Haku mNOMOOMS TPEYroNbHUKOB,
ONpeIelICHHUE IO IIIOCKUX (Uryp u o0bEMa Tell.

Buonozua: »>nextpuueckue SIBICHUS B KUBOM NpUpoje, KoseGaTelbHbIe
JIBWKECHUS B JKUBOW MPUPOJE, OKOJOTMUYECKUE PHUCKU IIpU INPOU3BOICTBE
AIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsi3HEHHE  OKPYKAOUIEH  Cpenbl,
yIBTPAa3BYKOBasg JUArHOCTUKA B MEJIUIMVHE, OINTHYECKUE SBICHUS B KUBOU
IpUpPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAININYECKAsA CTPYKTypa TBEPIBIX
T€d, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMUECKOM PpEIIETKH, CHEKTPaIbHBIN
aHaJIM3.

I'eocpaghusa: marmuTHplE 1OMIOCA 3€MIIM, 3&J€KH MarHUTHBIX PYI,
doTochEMKa 3eMHOIM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHUE IIOCTOSIHHBIX MArHHUTOB, JJIEKTPOMAarHuTOB,
ANIeKTpoABUraTeNb k00U, reHepaTop MEPEeMEHHOI0 TOKa, WHIYKIMOHHAs Ieyb,
JIMHUN 3JEKTpONepeaay, 3JIEKTPOABUraTeNb, paaap, paIuoNpUEMHUK, TEIEBU30D,
anteHHa, teiepon, CBY-meub, ynapTpa3ByKoBas IHAarHOCTHKAa B TEXHUKE,



MIPOCKITMOHHBIN ammapar, BOJOKOHHAS OINTHKA, COTHEYHAsl OaTapesi, CITyTHUKOBBIC
IIPUEMHUKHY, SJI€pPHASI SHEPTETUKA U YKOJIOTUYECKUE ACIIEKTHI €€ pa3BUTH.



I[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3MKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIbTATDBI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJabTaTbhl OCBOEHUS YueOHOro mnpenmera «Duszukan
JOJKHBI OTPakaTh TOTOBHOCTh M CIIOCOOHOCTH O0YJAIOIINXCS PYKOBOJACTBOBATHCS
chopMHUpPOBAaHHOW BHYTPCHHEH TO3WIHMEH JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHMEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIMPEHHUE KU3ZHEHHOTO
ONBITAa U ONbITA AEITEIBHOCTH B MPOLECCE peaU3allMi OCHOBHBIX HaIpPABJICHUM
BOCIUTATEIIBHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPAXKAAHCKOr0 BOCIIUTAHUS:

e CchOpPMUPOBAHHOCTh  TPAXJAHCKOM  TO3UIMH  OOYyYarIlerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O YJIeHA POCCUNUCKOTO OOIIEeCTBa;

e TMPUHATUE TPAJUIMOHHBIX OOLICYETOBEYECKUX T'YMAHUCTUYECKUX U
JIEMOKPAaTUYECKUX LIEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JIESTEIBHOCTh B MHTEPECAX I'PAXKIAHCKOTO
oOiiecTBa, Yy4yacTBOBaTh B CaMOYIPaBJICHMHM B 00pa3oBaTelbHOU
OpraHu3alyu;

e YMEHHE B3aUMOJCUCTBOBaTh C  COUMUAIBHBIMU  HWHCTUTYTAMH B
COOTBETCTBHH C UX QYHKIUSIMHU ¥ HA3HAYCHHUEM;

e TOTOBHOCTb K TYMAHUTAPHOW U BOJIOHTEPCKOM JIESATEIILHOCTH.

NMAaTPUOTHYECKOT0 BOCIIMTAHMS:

e chOpMUPOBAHHOCTH POCCUHCKOU rPaKIaHCKOMU UJICHTUYHOCTH,
MaTpUOTHU3MA;

e IIEHHOCTHOE OTHOIIEHHWE K IOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSAM
POCCUHCKHUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMS, STUUECKOTO MTOBEICHUS;

e CIOCOOHOCTBH OIEHWBATH CUTYAllUIO M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YHUCIIE B IESATEIIbHOCTH YYEHOTO;

e OCO3HAHHUE JUYHOTO BKJIajJa B TOCTPOCHUE YCTOMUMUBOTO OYIyIIETO.

3CTETHYECKOI0 BOCIIUTAHUSA:

e OCTETHYECKOE OTHOLICHUWE K MHUpPY, BKIKOYasg JCTETUKY HAYYHOI'O
TBOPYECTBA, MPUCYIIET0 PU3MIECKON HAYKE.

TPYAOBOI'0 BOCIIUTAHHUSA:



MHTEpEeC K pa3nuyHbIM chepam npopecCHOHATBHON ACSITETbHOCTH, B TOM
YHUClIe€ CBSI3aHHBIM C (U3NKOM © TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBINA BRIOOP OyayIIel npodeccun U peann3oBbIBaTh COOCTBEHHBIE
YKU3HEHHbIEC TIJIaHbI;

FOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O M CaMOOOpa30BaHUIO B
o0nactu (U3HUKHU HA MIPOTSHKEHUH BCEH KU3HU.

IKOJOIrHY€CKOro BOCMuTaHus .

c(hOpMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbI, OCO3HAHUE TJI0OAIBHOIO
XapaKkTepa SKOJOTUYECKUX MPOoOIieM;

IJIAHUPOBAHUE W OCYIIECTBIICHUE JICMCTBUM B OKPYJKAIOIICH Ccpele Ha
OCHOBE 3HAHUS LIEJIEN YCTOMYMBOIO PA3BUTUS YEJIOBEUECTBA;

pacuIMpeHue ONbITa AESITEIbHOCTH IKOJIOTMYECKON HampaBJIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HMKe.

IHMEHHOCTU HAYYHOI'O MO3HAHUA

c(OpPMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3NIECKON HAYKH;

OCO3HAHHE IEHHOCTH HAy4YHOH JesTeNIbHOCTH, TOTOBHOCTH B IpOIIECCE
U3y4YeHUs: (PU3MKU OCYILIECTBIATh MNPOEKTHYIO M HCCIEA0BATENIbCKYIO
JEeATEeIbHOCTh UHANBUIYATIBLHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Bba3oBble JJornueckue 1edcTBUSA:

CaMOCTOATENBHO  (OpMyNIHpOBaTh M aKTyalU3upoBaTh Mpodiemy,
paccMarpuBaTh €€ BCECTOPOHHE;

ONPENENATh LENHU NEITENbHOCTH, 3a1aBaTh NAapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUS,

BBIBISITh 3aKOHOMEPHOCTM M IPOTUBOPEYMST B PacCMATPUBAEMBIX
(bU3NYECKUX SIBICHUSIX;

pa3palaThIBaTh IUIaH PEUICHUs TPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS
MaTEepUAIIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATH COOTBETCTBUE
PE3yNbTATOB LIEISAM, OLICHUBATh PUCKU ITOCIEICTBUN JEATEIbHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH pPabOTy B YCIOBHUSIX PpEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE [TPU PELICHUH KU3HEHHBIX MPoOIIeM.

Ba3oBble ucciieqoBarejbLCcKHe 1eHCTBUSA:

BJIa/ICTh HAYYHON TEPMUHOJIOTHEH, KIFOUEBBIMH TMOHATHUSMU U METOJaMU
(bu3nYecKoil HayKH;



BIAJCTh  HaBBIKAMU  Y4YCOHO-MCCIEIOBATENLCKOM W MPOEKTHOMN
NEeSATEILHOCTH B 00JAcCTH (PU3UKH, CIIOCOOHOCTBIO W TOTOBHOCTHIO K
CaMOCTOSITETFHOMY TIOMCKY METOJIOB peIIeHUus 3a1ad  (pu3udeckoro
coJiep KaHus, MPUMEHEHHIO PAa3IMYHBIX METOJIOB TIO3HAHUS;

BIAJCTh BHUAAMH JIEATCILHOCTH [0 TIOJYYCHHIO HOBOTO 3HAHHS, €Tro
WHTEPIPETAINN, TPEOOPA30BAHNIO U PUMEHECHHIO B PA3IMYHBIX YICOHBIX
CUTyallusIX, B TOM YHCJIe MPU CO3/IaHUU YUYEOHBIX MPOEKTOB B 00IaCTH
bus3uKy;

BBISIBIISATh TIPUYHMHHO-CIICJICTBCHHBIE CBSI3M M aKTyaJu3MpOBaTh 3ajady,
BBIJIBUTATh THUINOTE3y €€ pemeHus, HaXOAUTh apryMEHTHl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIICHUM, 3a/1aBaTh MapameTpbl U KPUTEPUU
pelIeHus;

aHAJIM3UPOBATh IOJYYCHHBIE B XOJA€ PEIICHUS 3aJa4d PE3yJIbTaThI,
KPUTHUYECKH OLICHUBATh UX JTOCTOBEPHOCTH, IPOTHO3UPOBATh N3MCHCHHE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/layd B 00Opa30BaTEILHOM
NeSATEIbHOCTH, B TOM YHUCIIC TIPU N3YYCHUH (DU3HKHY;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBINA OIIBIT;
YMETh TICPEHOCUTh 3HAaHHMS 1O (QU3NKE B TPAKTUYCCKYIO 00JacTh
KU3ZHEICATCITLHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 001acTel;
BBIJIBUTATh HOBBIE HJICH, PEJIaraTh OPUTHHAIBHBIC TIOAXObI ¥ PEIICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE aIbTEPHATUBHBIC PEIICHUS.

Pabora c ungopmanmueii:

BJIaJICTh HABBIKAMH IOJIyYCHHS WH(pOpMaruu (PU3HIECKOTO COAep KaHUs
M3 HCTOYHHMKOB Pa3HBIX THUIIOB, CAMOCTOSITCIHHO OCYIISCTBIIATH IOMCK,
aHaJu3, CHUCTEMATH3alMI0 W HHTEPHpETaIuio HHPOpMAIUU Pa3TUIHBIX
BUJIOB U (JOPM TMPEJICTABICHUS;

OLICHUBATh JIOCTOBEPHOCTh HH(GOPMAIIUH;

HCIIOJIb30BaTh CpeICcTBA HMHGOPMAIMOHHBIX HM KOMMYHHUKAITHOHHBIX
TEXHOJIOTUA B  pEHIEHUWH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3allMOHHBIX 3a7a4 C COOJIIoJIeHHEeM TpeOOBAaHUM SPrOHOMUKH,
TEXHUKU O€30MacHOCTH, TUTHEHBI, pecypcocOepekeHHs, MPaBOBBIX M
ATUYECKUX HOPM, HOPM UH(GOPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COACP)KaHUS B Pa3IMYHBIX (popmarax ¢
y4€TOM Ha3HaueHHs WHGOpPMAllUM U 1IEJIEBOW ayJAUTOPHUH, BbIOUpas
ONTUMAJILHYIO0 POPMY MPEICTABICHUS U BU3yTU3AlIUH.

KoMMmyHuKaTHBHBIE YHUBepPCcaJbHbIEe YueOHbIe 1elCTBUA:



OCYUIECTBJISTh OOILEHHE Ha Ypokax (U3MKH MU BO BHEYPOUYHOMU
JEATEIIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MJIMKTHBIX CHUTyallMd W cMAr4arb
KOH(DJIUKTBI;

Pa3sBEPHYTO U JOTMYHO U3JIaraTh CBOXO TOYKY 3PEHHUS C UCIIOJIb30BAHUEM
A3BIKOBBIX CPE/ICTB;

IIOHMMATb W WCHOJIB30BAaThb  IIPEMMYyLIECTBA  KOMAaHAHOM U
VHAMBHU1yaJIbHON paboThI;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX NEUCTBHM C YYETOM OOLIMX
WHTEPECOB U BO3MOXKHOCTEN KAKJIOT0 YJIEHA KOJIJIEKTUBA,

IIPUHAMATh L€JIM COBMECTHOM JCATEIBbHOCTH, OPraHU30BbIBATHL U
KOOPAUHUPOBATh JEUCTBUSA 110 €€ JOCTWKEHHUIO: COCTABJIATH ILIAH
JEHCTBUIM, pacpeessaTh pojid ¢ y4€TOM MHEHUM YYaCTHUKOB, O0CYXAaTh
pe3ynbTaThl COBMECTHOM pabOTHI;

OLICHUBATh KAa4yeCTBO CBOETO BKJIAJa U KaXJOr'O0 y4YaCTHHUKAa KOMAaHIbI B
OOIIMii pe3yIbTaT M0 pa3padOTaHHBIM KPUTEPUSIM;

[pe/ulararb HOBBIE IPOCKTHI, OLICHUBATH HJEH C IIO3ULIUU HOBU3HBI,
OPUTMHAJILHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJIATh IIO3UTUBHOE CTPATETMYECKOE IMOBEICHUE B PA3JIUYHBIX
CUTyalusiX, MpOSABIATH  TBOPYECTBO W BOOOpakeHHE,  OBITH
WHULIMATUBHBIM.

PeryisiTuBHBIC YHUBEpCAJbHbIC YUYeOHBIE 1eiiCTBUA
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYILECTBJIATh  ITO3HABATENIbHYIO  JEATEIbHOCTh B
o0nacTu (U3MKK W aCTPOHOMHUH, BBISBISATH MPOOJEMBbI, CTAaBUTh H
dbopmyIHpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATh IJIaH PELIEHUS PACUETHBIX U KAUECTBEHHBIX
3a/lay, IJIaH BBINOJHEHUS MPAaKTUYECKOW pabOThl ¢ YUETOM HMEIOLIUXCS
pECypCcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEAIOYTECHUN;

JIaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

paclmMpsATh paMKM ~ yuyeOHOTrO  MpeJAMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTECHUN;

JienaTb OCO3HAHHBIM BBIOOpP, APryMEHTHpPOBATh €ro, OpaTh Ha ceo0s
OTBETCTBEHHOCTb 32 PEILCHHUE;

OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSBICHUIO JSPYAUIMU B 00JacTH
(GU3KMKK, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA W KyJIbTYPHBIM
YPOBEHb.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJIbHbIN HHTEJJIEKT:



JIaBaTh OLICHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBHI B ACATEIBHOCTD,
OLICHUBATb COOTBETCTBUE PE3YIbTATOB LIEJISM;

BJIQJIETh HABBIKAMHM II03HABATEJIILHOW peduiekcun Kak OCO3HaHUs
COBEPIIAEMBIX JECHCTBUN U MBICIUTEIBHBIX ITPOLECCOB, UX PE3YJBTATOB U
OCHOBAHUI;

WCIIOJIB30BaTh TPHUEMBI pediekcuu il OICHKHA CUTyalluu, BbIOOpa
BEPHOT'O PEUICHUS;

YMETh OLICHUBATh PUCKA M CBOCBPEMEHHO NPUHUMATH PELICHUS 10 HX
CHIDKCHHUIO;

MPUHMMATh MOTHUBBI M apryMEHTHI JAPYTUX IPU aAHAIU3E PE3YJIbTATOB
JICATEIILHOCTH;

MIPUHUMATH Ce0s1, TOHUMAas CBOM HEJOCTATKU U IOCTOMHCTBA,

MPUHAMATh MOTHBBI M ApryMEHTHI NPYTHX IPU AHAIU3E PE3YJIbTATOB
JICATEIIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JAPYTIUX HA OLUIUOKH.

B mpomecce mocTukeHUs JTHUYHOCTHBIX PE3YyJbTaTOB OCBOCHUS MPOTPAMMBI IO
buzuke IS ypOBHS CpeIHEro oOmero oO0pa3oBaHWs y OO0ydYaroIIUXcCs

COBEPIIICHCTBYETCS AMOIMOHATLHBIH WHTEJUICKT, TIPEATOIar afO A
c(hOpMUPOBAHHOCT:
e CaMOCO3HaHHWSA,  BKIIOYAIOMIETO  CIIOCOOHOCTh  MOHMMATh  CBOE

HMOIIMOHAIILHOE COCTOSTHUE, BUACTh HAMPABICHUS Pa3BUTHs COOCTBEHHOMN
AMOIIMOHATILHOM c(epbl, ObITh YBEPEHHBIM B ceOe;

caMOperyJIMPOBaHUS, BKJIIOYAIONIETO CAMOKOHTPOJb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEJCHUE, CITIOCOOHOCThH aManTHPOBATHCS K
HMOIIMOHAIILHBIM W3MEHEHUSIM U TPOSBIATh THOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHE MOTHBAILIUU, BKIIOYAIOIIEH CTPEMIICHUE K JOCTHKEHUIO LEIH
U yCIIeXy, ONTUMHU3M, HHUITUATUBHOCTh, YMEHHE JIEHCTBOBATh, UCXOIS U3
CBOMX BO3MOXXHOCTEH;

OMIATUU, BKJIIOYAIONIEH CIIOCOOHOCTh TOHMMATh HAMOIIMOHAIBEHOE
COCTOSIHUE JPYTHX, YYMUTHIBaTh €ro IpPU OCYIIECTBICHUH OOIICHMUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJIGHBIX ~ HaBBIKOB, BKJIFOYAIONIUX  CIIOCOOHOCTh  BBICTPAWBAThH
OTHOIICHUSI C APYTHUMH JIOJbMH, 3a00THTHCS, MPOSIBISATH HHTEPEC H
paspeniatb KOH(QIUKTHI.

[TPEAMETHBIE PE3YJIBTATBI



K xonny oOyudenus B 10 knacce mpenMeTHbIE pe3ylbTaThl HA YriyOIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YHaIOIINXCS YMEHU:

NOHUMAaTh POJb (U3MKA B  OKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
HKOJIOTMYECKOM, COIMAIbHOW UM OTUYECKOM cdepax AesTeIbHOCTH
YeJioBeKa, POJb U MECTO (PUM3UKU B COBPEMEHHOUN HAy4YHOU KapTHHE MUPA,
3HAYCHHE OIUCATENbHON, CHUCTEeMATU3UPYIOMICH, OOBICHUTEIBHOH U
MPOTHOCTUYECKON  (DYHKIMKA  (PU3HYECKOH TEOpUH —  MEXaHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKH, POJIb (PU3MUYECKON TEOpUHU B
(bopMHpPOBaHUHU MPEACTABICHHUN O (PU3UUECKON KapTHHE MUPA;

paznuyarh YCJIOBUSL NPUMEHHUMOCTH MoAeled (U3UYECKUX Tel U
MPOIICCCOB (SBJICHWI): HWHEpIHAbHAs CHUCTeMa OTcuéra, abCOIIOTHO
TBEpIOE TEJI0, MaTepUalIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKECHME,
CBOOOJIHOE TMajicHue, a0CONIOTHO ympyras aedopmaius, aOCOIOTHO
yIpyroe 1 abCONIOTHO HEYNPYToe CTOJIKHOBEHUS, MOJIEIIN ra3a, KUIKOCTH
U TBEPAOro (KpUCTALNIMYECKOI0) Tela, UACATbHBIN ra3, TOYEUHbII 3aps,
OTHOPOJHOE DJIEKTPUUECKOE T10JIE;

paznuyarh ycioBus (TpaHUlbl, 00JACTH) MPUMEHUMOCTH (PUINUECKUX
3aKOHOB, NOHMMAaTh BCEOOIIMI XapakTep (yHAAMEHTAIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh MCIOJIb30BAHMS YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh M OOBACHATH MEXAHUYECKUE IIPOLIECCHl U  SBIICHMS,
UCII0JIb3YsI OCHOBHBIE IIOJIO)KEHUSI U 3aKOHBI MEXAHUKHU (OTHOCHUTEIBHOCTb
MEXaHUYECKOTO ABWXKEHUS, (HOPMYJIbI KHHEMATUKH PABHOYCKOPEHHOTO
NBUKEHUsA, TpeoOpa3zoBanusa [amunes uisi CKOPOCTH M IepeMelieHus,
3akoHbl HbproTOHa, mpuHOMI  OTHOCUTENbHOCTH [ anmmies, 3akoH
BCEMUPHOT'O TATOTEHHUs, 3aKOHBI COXPAHEHUs UMITYJIbCa U MEXAHUYECKOU
SHEpPruM, CBsI3b pPabOThl CHUJIBI C W3MEHEHHEM MEXaHHUYECKOW HSHEepruu,
yCIOBUSI paBHOBECUS TBEPJAOTO Tela), MPU OSTOM  HUCIOJIb30BATh
MaTeMaTH4YECKOE BBIPAXEHUE 3aKOHOB, YKa3bIBaTh yCIOBUSA
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: NMpeoOpa3oBanuii ['anumes, BToporo
U TpPEThero 3akoHOB HBIOTOHA, 3aKOHOB COXpAaHEHMs HMIIyJbca U
MEXaHUYECKON YHEPTHUH, 3aKOHA BCEMUPHOTO TSATOTEHHUS;

aHAJIM3UPOBATh U OOBSACHATH TEIJIOBBIE MPOLECCHI U SIBICHUS, UCIIOIb3YS
ocHoBHble mOJOkeHUd MKT u 3akoHBl MOJEKYyJIsIpHOU (GU3UKUA H
TEPMOJUHAMHUKN (CBA3b JAaBJICHUS HUJEAJbHOIO Tra3a CO CpelHel
KUHETHYECKOW JHEPTUEN TEIUIOBOTO JBWXXEHUS W KOHLEHTpALMEH €ro
MOJIEKYJ, CBSI3b TEMIIEpAaTyphbl BEILIECTBA CO CpPEOHEW KHUHETHYECKOU
DHEPIrUEN TEMIOBOTO JABHUKEHMS €TI0 YACTULL, CBSI3b JTABICHUS MIACATBHOIO
raza C KOHUEHTpalMeW MOJEKYJ H €ro TeMIepaTypou, ypaBHEHUE
MenaeneeBa—Kianeiipona, mNeEpBbIA 3aKOH TEPMOJIWHAMUKH, 3aKOH



COXPAHEHMS] PHEPIMU B TEIUIOBBIX MPOIECCax), IPU ATOM HCIOIb30BaTh
MAaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIIOBHUS
MIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KianepoHa;

aHAJM3UPOBATh W  OOBSACHATH DJIEKTPUUECKUE SIBJICHUS, HCIOJb3Ys
OCHOBHBIE TIOJIO)KEHHSI U 3aKOHBI AJIEKTPOAMHAMUKHU (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsja, 3aKOH KyioHa, MOTEHIIMAIIBHOCTh
AIEKTPOCTATUYECKOTO MOJIs, NPUHUUI CYNEPIO3ULUUA DIICKTPUUECKUX
MOJIEM, TP ATOM YyKa3blBas YCIOBHUS NPUMEHMMOCTH 3akoHa KyiioHa, a
TAKXK€ MPAKTUYECKH BAXKHBIE COOTHOIICHUS: 3aKOHbI OMa [Jid y4acTka
Henu W U1 3aMKHYTOM JJIEKTPUYECKOW Lenu, 3akoH Jlxoyms—JIeHna,
npasuia Kupxroda, 3akonsr dapasnes 41 371€KTpoIn3a);

OMKCHIBATh (PU3UYECKUE TPOIECCHl U SIBJICHUS, HCIOJB3YsS BEIUYUHBI:
MEpEMEILICHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CUIIA,
MOMEHT CHJIbl, JaBJICHUE, TMOTCHUUAIbHAA DSHEPTUSl, KUHETHUYECKas
DHEPTUs, MEXaHWYeCKas JHEPTHs, padoTa CHIIbI, IIEHTPOCTPEMHUTEIHLHOE
YCKOpEHUE, Cuila TSKECTH, CWiIa YIOPYTOCTH, CUJIa TPEHUS, MOIIHOCTb,
DHEPIus B3aMMOJCUCTBUS Tena ¢ 3eMiI€d BOMM3U €€ IMOBEPXHOCTH,
SHEprusi ynpyroil aedopmalud MPYKUHBI, KOJUYECTBO TEILUIOTHI,
abCoJIIOTHAsl TeMmIepaTypa Teja, paboTa B TEPMOJMHAMHKE, BHYTPECHHSS
DHEPTUsS WACATBHOTO OJHOATOMHOTO Trasza, padoTa UACAITBHOTO Tasa,
OTHOCHUTEJIbHAs BJIAXHOCTh Bo3ayxa, KIIJI wuaeanbHOro TermioBoro
JIBUTATENS; AIEKTPUUYECKOE TOJIE, HAMPSKEHHOCTD JIEKTPUUECKOTO TOJIs,
HaNpsDKEHHOCTh TOJII TOYEUHOrO 3apsja WIM 3apsDKEHHOro IIapa B
BAKYyM€ M B JHMIJIEKTPUKE, IOTEHIMAT 3JIEKTPOCTATUYECKOrO IIOJIS,
pa3HOCTh  MOTEHIMANOB, AJEKTPOABIKYIIAs  CUJa, Ccuila  TOKa,
HalpssKeHWEe, MOUIIHOCTh TOKa, »JJIEKTpUYecKass €EMKOCTh IIJIOCKOTO
KOHJIEHCATOpa, CONPOTUBIICHUE ydacTKa ILEMU C MOCIEA0BATEIbHBIM U
MapajyIeIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS AIEKTPUUECKOTO OIS
KOHJIEHCATOPA;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBUYECKUX  SBJICHUMA:
MEXaHUYECKOE JIBUKEHUE, TEIJIOBOE JBUIKEHHE 4YaCTUI[ BELIECTBA,
TEIJIOBOE paBHOBECHEe, OPOYHOBCKOE NBHkKeHUe, nuddy3us, ucrmapeHue,
KUIICHUE U KOHJICHCALINS, TIJIABJICHUE U KPUCTAJIU3AllNsl, HAIPABJICHHOCTh
TEIUIONEPEAAYH, JICKTPU3ALHNS TEJ, SKBUMOTEHINAIBHOCTh MOBEPXHOCTHU
3apsKEHHOTO IPOBOIHUKA,

MPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHON (PU3MUYECKOW BEJIMYUHBI OT
JpyroM €  HCHOJIb30BAHUEM  IPSAMBIX  H3MEPEHUH, IIpU  OTOM
KOHCTPYUPOBATh YCTAHOBKY, (UKCUPOBATh pPE3yJbTaThl MOJIYYEHHOU
3aBUCUMOCTH (U3HYECKUX BEIMYUH B BHJE TpaduKOB C Yy4ETOM



a0COJIFOTHBIX MOTPEITHOCTEN U3MEPEHUM, 1eJ1aTh BBIBObI IO pe3ysibTaTaM
WCCJIeIOBAHNUS,

MPOBOJIUTH KOCBEHHBbIE M3MEpEHUs (U3NYECKUX BEIUYHUH, MPU STOM
BBIOMpATh ONTUMAJIbHBIA METOJ W3MEPEHUs, OIICHUBATh A0COJIOTHBIC U
OTHOCHUTEJIBHBIC IMTOTPEITHOCTH MPSMBIX ¥ KOCBEHHBIX U3MEPCHHUIA;
MIPOBOJIUTH OMBITHI TIO TIPOBEPKE MPEIOKEHHON THIOTE3bI: TIAHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHATU3UPOBATh
MOJIyYeHHbIE pe3yibTaThl U JI€JaTh BBIBOJ O CTaTyce MNPeI0oKeHHON
THTIOTE3HI;

coOJiro1aTh IpaBuiia 0€30MacHOro TPy/ia MpU MPOBEICHUH HCCIEI0BaHUN
B paMKax y4eOHOrOo OKCIIEpUMEHTa, TMpaKTUKymMa ©  y4eOHO-
HCCIIEIOBATENBbCKOM M MPOEKTHOW [EATEIbBHOCTH C MCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOUCTB U 1a00PaTOPHOTro 000pYAOBAHMUS;

pelmatb pacy€THbIE 3aJayd C SBHO 3aJaHHOW M HEABHO 3aJaHHOU
(dbu3nYecKoil MOJENbIO: Ha OCHOBAaHUM aHAlM3a YCIOBUS OOOCHOBBIBATH
BBIOOp (U3MUECKON MOJCNM, OTBeYaromeld TpeOOBaHMSIM  3aJIadd,
OpUMEHATh  (POpPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTHM M  IOCTYJAThI
(bU3UYECKUX TEOpPUN MNpPHU HCMOJB30BAHUU MAaTEMaTHYECKHUX METO0B
penieHus 3aj1a4, NpoOBOAUTh Pacu€Thl HA OCHOBAaHUU MMEIOIIMNXCS JaHHBIX,
aHAIM3UPOBATh PE3YyIbTAThl M KOPPEKTUPOBATH METOIbI PEIICHHUS C
y4ETOM MOJTYYEHHBIX PE3yJIbTATOB;

peliath KayecTBEHHBbIE 3ajaud, TpeOylolue NPUMEHEHUs 3HAHWM U3
Pa3HBIX pa3leioB Kypca PU3NKHU, a TaKKE MHTErpaIluy 3HAHUN U3 APYrUX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKIIA: BBICTPAMBATH JIOTHUYECKYIO
LEMOYKY PacCyXJACHUM ¢ ONOPON Ha U3yUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U GU3HYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHITUTIIOB PaOOThI M3MEPUTEIBHBIX MPUOOPOB, TEXHHUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKHX MPOIECCOB;

MPUBOJNTH TPUMEPHI BKIAJa POCCUMCKUX M 3apyOeKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAyKHU, B OOBSCHEHHUE IMPOIECCOB OKPYKAIOIIETO
MHUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh U OLICHUBATH MOCJEACTBUS OBITOBOW M MPOU3BOICTBEHHOM
JEATEIbHOCTH YeJIOBEKAa, CBSI3aHHOW C (U3MYECKUMH MPOIECCaMu, C
MO3UIIUNA SKOJIOTUYECKON 0€30MaCHOCTH, MPEICTABICHUN O PAIIMOHATIEHOM
MPUPOIOTNOIb30BAaHUM, @ TAK)KE€ Pa3syMHOM MCIIOJIb30BAHUM JTOCTUKEHUN
HAYKM W TEXHOJIOTUM [JI1 JAJbHEUIIEr0 Pa3BUTUS YEJIIOBEYECKOIO
00I11eCTBa;



NPUMEHATH pa3jNyYHble CIOcOoObl paboThl ¢ MH(OpMAIHEe (PUINIECKOTO
COJEp’KAaHUSI C HCIIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU ATOM HCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIMOHHBIE
TEXHOJIOTUM ISl TOMCKa, NEepepadOTKU M MPEAbSIBICHHUS Y4YeOHOU U
HAYYHO-TIOMYJISIPHON MH(OPMALIUU, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHbOpMaIMU, TOJYYEHHOM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHYECKU
aHaM3UpOBaTh  MOJy4yaeMylo  HMHQOpMAlMI0 U  OLEHHWBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCA 3HAHUU, TaK U Ha OCHOBE
aHaJM3a UICTOYHUKA HH(POpPMALIUK;

MPOSIBIISITH OpraHU3aIOHHBIC u MO3HaBaTENIbHbIC YMEHHUS
CaMOCTOSITENIFHOTO ~ MPUOOPETEeHUsT HOBBIX 3HAHUW B Ipoliecce
BBITNIOJTHEHMSI IPOEKTHBIX U YU€OHO-UCCIIEI0BATENLCKUX padoT;

paboTaTb B TIpyHNe€ C MCIOJIHEHHWEM pa3MYHbIX COLMAIBHBIX poOJeH,
IUIAHUPOBATH PAOOTy TPYMIIbl, PALMOHAIBHO PACIPEACIISITh 1€ATEIbHOCTh
B HECTAHJIAPTHBIX CUTYyalMsIX, aJIeKBaTHO OIIEHMBATh BKJIAJ KaXXJOTO U3
Y4aCTHUKOB TPYMIIbI B pELICHHE pacCMaTpUBaeMOi poOIeMbl;

IPOSIBIISATE MOTUBALMIO K OyAylied npodeccnoHanIbHON AesITENbHOCTH 1O
CHENUATBHOCTSIM (PU3UKO-TEXHUYECKOTO TPOQuIs.

K xonmy oOyuenust B 11 knacce mpenMeTHbIE Pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSI YMEHUIA:

NOHUMAaTh POJb (U3UMKA B OKOHOMUYECKOH, TEXHOJOTHYECKOMH,
COLIMAJIBHOM M 3TUYECKOM cdepax AEsTENbHOCTH YeJIOBEKa, POJIb U MECTO
GbU3NKKM B COBPEMEHHON HAy4YHOW KapTHHE MHUpA, POJIb ACTPOHOMHUU B
MPAKTUYECKOM JEATEIbHOCTH 4YEJOBE€Ka M JAJBHEHIIEM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAYECHHUE OIUCATEIIBHOM, CUCTEMAaTU3UPYIOLIEH,
OOBSCHUTENTBHON M MPOTHOCTUYECKON (YHKUUNA (PU3NYECKON Teopuu —
ANEKTPOJUHAMUKH, CIIELHAIIBHOM TEOPUU OTHOCHUTEIBHOCTH, KBAaHTOBOM
busuku, pons uszmdeckoil Teopur B GOPMHUPOBAHUHU TMPEACTABICHHUN O
bu3nYecKkoil KapTHHE MUPA, MECTO (HPU3UUECKON KapTUHBI MHpa B OOIIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTaBICHUI O IPUPOJIE;
paznuyarh YCJIOBUSL NPUMEHUMOCTH MoAeled (U3UYECKUX Tel U
IPOLIECCOB  (SIBJICHMI): OJHOPOJHOE JJIEKTPUYECKOE M OJHOPOJIHOE
MarHuTHOE TOJISL, TApMOHUYECKHE KOJeOaHusI, MaTEeMaTUYECKU MasSTHUK,
UJCATbHBIA TMPYKUHHBIA MAsTHUK, TAPMOHHMYECKUE BOJIHBI, WJICATIbHBIN
KOJIeOaTeNbHbI KOHTYD, TOHKAs JIMH3a, MOJEJIe aToMa, aTOMHOTO s1ipa U
KBAHTOBOM MOJIEIH CBETA;

paznu4ath ycioBus (TpaHUIlbl, 00JACTH) MPUMEHUMOCTH (PU3NIECKUX
3aKOHOB, NTOHMMAaTh BCEOOIIMI XapakTep (yHAAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh HCIOJIb30BAHMS YACTHBIX 3aKOHOB;



aHAJIM3UPOBATh U OOBICHATH 3JEKTPOMArHUTHBIE MPOLECCHl U SBIICHMS,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS M 3aKOHBl JJIEKTPOJUHAMUKH U
CHEIMANIbHOW  TEOPUHU  OTHOCUTEIIBHOCTH  (3aKOH  COXpaHEHUus
ANEKTPUYECKOro  3apsiga, cuia Awmmepa, cuina JlopeHma, 3akoH
DNEKTPOMAarHUTHOM  MHAYKOMHM, TmpaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM LEmu CO CKOPOCTHIO
U3MEHEHUS]  CWIBl  TOKa,  IIOCTYJIaTbl  CHEUUAJIbHOM  TEOpPUHU
OTHOCHUTEJIbHOCTH DUHINTEIHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE IIPOLIECCHI U SIBJICHHUSI, UCIIOJIb3YSI
MOJIOXKEHUS! ~ KBAaHTOBOM  (u3umku  (ypaBHeHHE  OWHIITEHHA IS
dbotodrpdexra, mepBpId W BTOpPOM ToCTyiaTel bopa, mOpuUHIHM
COOTHOIIICHHsI HeompeaenéHHocTedt ['elizeHOepra, 3aKOHBI COXpPaHECHHUS
3apsIOBOTO U MAacCOBOT'O YHCENI U DHEPTUU B SIACPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOTO pacriaja);

ONHUCHIBaTh (PU3MUECKHE MPOLECChl U SIBICHUS, HCIONb3Yys] BEITUYHHBIL:
HaIpPsHKEHHOCTD JIEKTPUYECKOTO ITOJISL, MOTEHIMAN 3JIEKTPOCTATHYECKOrO
MOJIsl, Pa3HOCTh ITOTEHUHUAJIOB, DJIEKTPOJABWKYILAs CUJIA, WHIYKIUSA
MarHUTHOTO TOJISl, MAarHUTHBIA MOTOK, cujia Ammepa, MHAYKTUBHOCTD,
ANEKTPOJABMKYIIASL CHUJIAa CAMOMHAYKIHMH, HSHEPrus MAarHUTHOTO MO
IPOBOJHUKA C TOKOM, PEIATUBHCTCKUH HMMITYJIbC, IIOJIHAs SHEPIHUs,
SHEpPrusi MOKOsi CBOOOJHOM 4YacTULbI, PHEPrHsT U HUMIYJIbC (POTOHA,
MacCOBO€ YHCIIO U 3apsNl AIpa, SHEPTHS CBA3U Spa;

OOBSACHATb  OCOOEHHOCTH  MPOTEKAaHUA  (PU3NYECKUX  SBJICHHM:
AIIEKTPOMArHUTHAs! MHAYKLWS, CAMOUHIYKIUS, pe30HAHC, MHTepPEpEeHIINS
BOJIH, Ju(dpakuus, JAUCIEpCHs, TIOJHOE BHYTPEHHEE OTpaxKeHHeE,
dotosnextpudeckuit shdext (pororddexr), ambda- u Oera-pacnasl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATbLHOTO
aHanu3a u paboThI Ja3epa;

ONpENENATh HAIPaBJICHUE WHIYKUWW MAarHUTHOI'O TOJs MPOBOJAHHUKA C
TOKOM, CWJIbl Amniepa u cuiibl JIopeHua,

CTpOUTH U300paKeHUe, Co3jaBaeMoe IIIOCKUM 3€pKajioM, TOHKOM JIMH301,
Y PACCUUTHIBATh €r0 XapaKTePUCTUKHU;

IPUMEHATh OCHOBOIMOJATrarolIMe aCTPOHOMUYECKUE IOHATUS, TEOPUH U
3aKOHBI JJI1 aHanu3a U OOBICHEHHS (U3UYECKUX  MPOIECCOB,
IIPOUCXOISIINX B 3BE31aX, B 3BE3JHBIX CUCTEMAX, B MEKIaJIaKTUUECKON
cpelie; IBUKEHUs HeOeCHBIX TeJ, SBOJIOLNH 3BE31 U Beenennoi;
MNPOBOJUTh MCCIIEJOBAaHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIb30BAHUEM INPSIMBIX HW3MEPEHUW, NIpPU 3TOM KOHCTPYHMPOBATh
YCTaHOBKY, (PUKCHUpOBaTh pe3ysbTaThl IOJYyYEHHOM 3aBUCHMOCTH



(u3MYECKUX BEIUMYMH B BHUAE TIpapUKOB € YYETOM aOCOIOTHBIX
NOTPELIHOCTE  M3MEPEHHH, JellaTb  BBIBOABI IO  pe3yjbTaTam
UCCIICI0BAHNS;

IPOBOJIUTh KOCBEHHBbIE HM3MEpEHUs (U3NYECKUX BEIUYHH, MPU STOM
BBIOMPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLEHUBATh a0COJIIOTHBIE U
OTHOCHUTEJbHBIE MMOIPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHHI;
IIPOBOJUTH ONBITHI IO MPOBEPKE MPEUIOKEHHON THIOTE3bI: INIAHUPOBATh
HKCHEPUMEHT, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBATH
MOJIyYeHHbIE pe3yibTaThl U JI€JaTh BBIBOJ O CTaTyce MNPeII0KEHHON
TUIOTE3BI;

OIMCHIBATH METOBI ITOJTYYEHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUMU;
co0uro1aTh MpaBuiia Oe30MacHOTO TPyAa MPH MPOBEIECHUU HCCIEIOBAHUN
B paMKax ydeOHOro »HKCIEpPUMEHTa, IpaKkTUKymMma U  ydeOHo-
HCCIIEIOBATEIILCKOM M IIPOEKTHOM JEITEIBHOCTH € HCIOJIb30BAHUEM
U3MEPHUTENBHBIX YCTPOUCTB U JIa0OpAaTOPHOTO 0O0PYIOBAHMS,

pelaTte pacyETHBIE 3aJadyd C SBHO 3aJJaHHOM M HESBHO 3aJaHHOM
(¢u3nyecKoil MOJENbl0: HAa OCHOBAaHMM aHalM3a YCJIOBMS BBIOMpPATH
bu3znyeckue MoJenH, OTBeYaroluue TpeOOBaHUSAM 3aJlayd, NPUMEHSTH
(bopMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIaThl (PU3UYECKUX TEOPHId
IPU  HKCIOJB30BAHUM MaTEMaTUYECKMX METOAOB pEIICHHs  3ajad,
IIPOBOJUTH PAcU€Thl HA OCHOBAHWH MMEIOIIMXCS JAaHHBIX, aHATU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATh METOMBI PEIICHHS C YUYETOM IOJyYECHHBIX
PE3YJIBTATOB;

pelarh KayeCTBEHHbIE 3aJaud, TpeOyrolue NOPUMEHEHUS 3HAHWM W3
pa3HBIX pa3zeNoB Kypca (PU3MKH, a TAaKKE UHTErpaluy 3HAaHUM U3 APYyrux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LIEMIOYKY PACCyKICHHUN C OIIOPOM Ha U3YUYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH
U (pU3UYECKUE SIBJICHUS;

UCIIONb30BaTh TEOPETUYECKUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
NPUHLUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX IIPOLIECCOB;

NPUBOJAMTH MPUMEPHl BKJIAJa POCCUMCKUX M 3apyOeKHbIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAyKHU, B OOBSCHEHHUE MPOIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaAJIM3UPOBATh U OLICHUBATH MOCIEICTBUS OBITOBOI M MPOU3BOJCTBEHHON
JIESTEIbHOCTH 4YEJIOBEKa, CBSA3aHHON C (PU3MUECKMMM IIpoLieccaMu, C
MO3ULUNA SKOJIOTUYECKON 0€30MaCHOCTH, MPECTABIECHUN O PALIMOHATEHOM
IPUPOAOINOIb30BAHUH, @ TAKKE Pa3yMHOM HCIOJIb30BAHUM JTOCTUKEHUN



HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pPa3BUTHUS YEJIOBEYECKOro
00111eCTBa;

IPUMEHATh pa3juyHble CcrocoObl paboThl ¢ MH(popMauuend (pusndeckoro
COJIEp)KaHUSI C MCIOJb30BAaHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX
TEXHOJIOTHI, TPU 3TOM HCIOJb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHbBIE
TEXHOJOTHH JJI1 TIOWCKA, TepepabOTKU M TPEIbSIBICHUS Yy4eOHOUH H
HAYYHO-MIOMYJISIpHON MH(OpMALIUY, CTPYKTYPUPOBAHUS U UHTEPIIPETALUU
uH(pOpMallMY, MOJYYEHHOM U3 pa3IUYHbIX HCTOYHHKOB, KPUTHYECKU
aHAIM3UPOBAaTh  NOJIy4aeMyl0  HMH(OpManuioo W OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA MH(OpMaLUy;

IPOSIBIISATH OpraHU3alMOHHBIE U II03HABATEJIbHbIE yMEHUs
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHMW B Ipoliecce
BBINIOJIHEHUS POEKTHBIX U y4eOHO-UCCIIEIOBATENbCKUX padoT;

paboTaTh B TpylNIe C HCIOJIHEHUEM pPa3IUYHBIX COLUAIbHBIX POJIEH,
IUTAHUPOBATh PabOTy IPyMIbl, PAMOHATIBLHO PaCIpeAesiTh ACSITeIbHOCTD
B HECTaHJAPTHBIX CUTYyalMsX, aJleKBaTHO OLICHMBATh BKJIAJ KaXXJAOIO U3
YYaCTHUKOB T'PYNIbI B pEIIEHUE pacCMAaTPUBAEMON MTPOOIIEMBI;

MPOSIBJISITH MOTUBALIMIO K Oyayiel npodeccuoHaabHOM AesTeIbHOCTH 1O
CHEIMATBEHOCTAM (PU3UKO-TEXHHUUECKOTO IPOpUIIS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KonnyectBo yacos DJIEeKTPOHHBIE
Ne HanmeHoBaHMe pa3/ie/ioB U TeM (uu¢posbie)
Konrtpoabsnbsie IIpakTnueckmue
n/n NPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoThl padoThI
pecypcsl
Pasznea 1. HAYUYHBIA METO/1 IIO3HAHUS IIPUPOIbI
1.1 Hay4nslii MeTO O3HAHUS IPUPOLBI 6
Uroro no pazgeny 6
Pazgen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JnHnamuka 10
2.3 Cratuka TBEpAOrO TENA 5 1
24 3aKOHBI COXPAHEHUSI B MEXAHUKE 10 1
Uroro no pazgeny 35
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJUHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKUHETUYECKO TEOPUHU 15 1
3.2 TepmoanHaMuka. TerioBble MalIuHBI 20 1
13 ArperaTtHble cocTosiHUS BeecTBa. da3oBbie 14 |
' HePEXOIbI
Wroro no pazneny 49
Paznea 4. JIEKTPOJANHAMUKA
4.1 DNeKTpUYECcKoe moJie 24 1

4.2 [TocTOsIHHBIN 37EKTPUUECKUIA TOK 24 1



4.3 Toxku B paznu4HbIX cpenax
Uroro no pazgeny

Paznen 5. PUSHUYECKHA TPAKTUKYM

5.1 OuU3NYECKU TPaAKTUKYM
Hroro no pasneny
Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

54

16
16
10
170

16

16



11 KITACC

Kosan4yecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHmue pa3jie/ioB U TeM undposbie
Ne i/m P Konrtpoabnbsie IIpakTnueckmue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pazpnen 1. JIEKTPOIMHAMUKA
1.1 MarunuTHO€ nosue 14
1.2 OneKTpOMarHuTHas HHIYKIHUS 13 1
Hroro no pasaeny 27
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexannyeckue KonebaHus 10
2.2 DIeKTpOMarHuTHBIC KOJIeOaHus 15
)3 MexaHn4yecKkue 1 3J€KTpPOMarHuTHbIE 10 1
BOJIHBI
2.4 Onrtuka 25 1
Hroro no paszneny 60

Paszgea 3. OCHOBBI CHEHI/IAJIBHOﬁ TEOPUU OTHOCUTEJIBHOCTHU
3.1 Ocuossl CTO 5 1

Uroro no pazgeny 5

Pasznen 4. KBAHTOBASA ®U3UKA
4.1 KopmyckynsipHO-BOJIHOBOM 1yannu3m 15
4.2 dusuka aToma 5

dwu3uKa aTOMHOTO SApa ¥ JIEMEHTapHBIX
YACTHI]

4.3



Htoro no pazneny

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJeMeHTBI aCTPOHOMHUU M aCTPOPHU3IUKU
Uroro no pazgeny
Pazznen 6. ®PU3HUECKHUH MPAKTUKYM

6.1 OU3NYECKUI TPAKTUKYM
Utoro no pazneny

Pa3nea 7. OBOBIIAIOIIEE IIOBTOPEHHUE

CucreMaruzanus u 00001IeHuE
NPEIMETHOTO COJICP)KAHMS U OIbITa

7.1 .
JeSITeLHOCTH, IPUOOPETEHHOTO MPH

n3ydeHuu kypca pusuku 10 — 11 kmaccos
Htoro no pazneny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

25

12
12

16
16

15

15
10
170

16

16



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YYHEHUKA

» dusuka, 11 kinacce/ KacesinoB B.A., O611ecTBO ¢ OrpaHUUYEHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkimonepHoe o01iecTBo «M31aTenbcTBO
«IIpocBernienue»

10 KJTACC KacpsinoB B.A. ®usuka. PekomengoBano MO u H P®. - M..:

IIpoceemenue, 2023

METOINYECKHUE MATEPHUAJIBI IS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET
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